16T19:05:30+00:00Z

03

=19660018335 2020-

gov/search.jsp?R

:/Intrs.nasa

@ https

$

Ti PRICE(S) $

FS

o

-

At




Science and Technology Division
The Library of Congress

AEROSPACE MEDICINE AND BIOLOGY

AN ANNOTATED BIBLIOGRAPHY

VOLUMES VII-X
PART 2

1958-1961 LITERATURE

PROJECT SUPERVISOR:
Arnold J. Jacobius

EDITORS:
Roman Kenk
Elaine S. Valliere

BIBLIOGRAPHERS:
Seraphima A. Boguslavsky
Leroy D. Davis
Elizabeth G. Koines
Eugene Marrow
Kristallo V. Pappajohn
Paul E. Spiegler
Ilga M. Terauds

Supported by the
U. S. National Aeronautics and Space Administration
U. S. Air Force

Washington, D. C.
1966



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

For sale by the Clearinghouse for FederJScientific and Technical Information
Springfield, Virginia 22151 — Price $5.25




f. Environmental Temperature

[Body temperature under 3-e; Thermal vadia-
tion under 6-n)

10638
Adams, T., 1961
E. J. Heberling, and R. B. Payne

THE EFFECTS OF GLYCINE ADMINISTRATION
ON HUMAN RESPONSE TO AN ACUTE STANDARD-
IZED COLD STRESS.—Arctic Aeromedical Lab.,
Fort Wainwright, Alaska. Technical Report no. 60-
19, April 1961, 12p.

Glycine (amino-acetic acid) and other calorigenic,
dietary adjuncts have received considerable attention
recently and have been reported to modify whole
body responses to cold exposure and hypothermia.
In addition to any pharmacological action, the po-
tential value of glycine and similar materials lies
in their ability to provide additional calories to the
cooling organism via the mechanism of specific
dynamic action. Thirty grams of glycine were ad-
ministered orally to five volunteer, male subjects
who were subsequently exposed nude to an environ-
ment of 10°C. Measurements of rectal and ex-
tremity suface temperatures and whole body meta-
bolic rates failed to show any statistically significant
effects that could be attributed to the influence of
glycine, as compared to glucose control measure-
ments, throughout a 1-hour cold exposure. At this
level of cold stress and drug dosage, glycine could
not be seen to affect cold elicited, physiological re-
sponses and its values in mitigating human cold
exposure is questioned. Reports of glycine effects
for more severe cold stresses or during deep
hypothermia may possibly be attributed to a more
precipitous rate of heat loss, to a greater degree of
cooling, or to other factors. (Authors' abstract)

10639
Adams, T., 1958
and E. J. Heberling
HUMAN PHYSIOLOGICAL RESPONSES TO A
STANDARDIZED COLD STRESS AS MODIFIED
BY PHYSICAL FITNESS.—Jour. Applied Physiol.,
13 (2): 226-230. Sept. 1958.

A study was made of the effects of a 3-week
period of physical training (calisthenics and sports)
on the response of five subjects to cold stress.
Skin and rectal temperatures and oxygen consump-
tion were measured in resting, partially-nude sub-

6. BIOLOGICAL, PHYSIOLOGICAL, AND PSYCHOLOGICAL EFFECTS
OF ENVIRONMENTAL FACTORS AND STRESSES

jects during exposure to a temperature of 10° C.
before and after the physical training program.
Average skin temperature was found to remain ap-
proximately 1° warmer during cold exposure after
physical training, and extremity temperatures re-
mained 4-5° warmer. Rectal temperatures after
training were 0.5° lower during cold exposure, §0
that total body heat loss was similar under both
conditions. The metabolic rate in cold was higher
after physical training. It is concluded that the
accepted physiological manifestations of cold ac~
climatization can be produced by an increase in
physical fitness alone, and that laboratory and field
studies of cold acclimatization require evaluation
of comparative physical fitness levels.

10640
Adams, T., 1958

and B. G. Covino
RACIAL VARIATIONS TO A STANDARDIZED
COLD STRESS. —Jour. Applied Physiol., 12 (1):
9-12. Jan. 1958.

Skin and rectal temperatures, metabolic rate,
and shivering activity were observed in summer in
partially nude Negro, Caucasian, and Eskimo sub-
jects under control conditions and during exposure
to a temperature of 17° C. for 2 hours. No signifi-
cant differences were observed in average skin or
rectal temperatures between Negroes and Cauca-
sians at control or cold temperatures, while
Eskimos exhibited a higher core and shell tem-
perature under both conditions. Metabolic rate
was similar in Negroes and Caucasians in the
control period, but was significantly higher in
Eskimos. During cold exposure, Eskimos and Cau-
casians showed a similar rise in heat production
after 55 minutes, while in Negroes the increase
in heat production was lower and occurred only
after 85 minutes of exposure. In all groups, the
significant increase in metabolic rate occurred
simultaneously with the onset of shivering, but it
occurred at a considerably higher average skin
temperature in Caucasians and Eskimos than in
Negroes. It is concluded that a physiological dif-

. ference in response to cold exists among the racial

groups.

10641
Adams-Ray, J. 1961

SOME NEW ASPECTS ON THE VASOCONSTRICTOR
MECHANISM.—1In: [Recent advances in cryobiology]
Progres récents en cryobiologie, p. 9-11. [19617]



10642-10647

Certain blood vessel walls contain vasoconstrictors
and directly play a role in vasoconstriction due to
cold. Preliminary results of incubating skin and ad-
renal medulla with DOPA (precursor of noradrenalin)
revealed the enhancement of reactions of chromaffin
granulated gells, which are located close to small

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61

showed large interindividual variations, but the ratio
of islet tissue to body weight remained fairly con-
stant. The concentration of blood lactic acid was
unchanged during exposure to cold.

il

Pt

vessels, indicating that cells in the human skin con- 10645
tain vasoconstrictor substances.

Baker, D. G. 1960
, ELECTROLYTE METABOLISM IN THE RAT
10642 EXPOSED TO A LOW ENVIRONMENTAL

Armstrong, H, G., 1958

A. C, Burton, and G, E, Hall
THE PHYSIOLOGICAL EFFECTS OF BREATHING
COLD ATMOSPHERIC AIR,— Jour. Aviation Med.,
29 (8): 593-597. Aug. 1958,

Measurements were made of tracheal, lung, and
rectal temperatures in anesthetized dogs breathing
air at temperatures of -24° to -62° C. Cold-air
breathing was found to produce freezing of the nose
for about 1 cm, back from the tip externally, and for
a few millimeters inside the nares. No evidence of
irritation or injury was observed in the remainder of
the respiratory tract. The temperature of the cold
inspired air was increased to within 0.05° of the
temperature of inspired room air at the level of
the cricoid cartilage., No difference was found in the
temperature of the lung tissue or pulmonary arterial
blood as a result of cold-air breathing, Human sub-
jects breathing air at -40° showed no physiological
effects except for vasoconstriction, probably result-
ing from cold stimulation of the face, and a tendency
towards diuresis,

TEMPERATURE. II.—Canad. Jour. Biochem. and
Physiol., (Ottawa), 38 (3): 205-211. March 1960.

Rats acclimatized to cold (2° C.) have lower
subcutaneous tissue and superficial muscle tem-
peratures than comparable animals living at 25° C.
The total water content of the skin is significantly
increased after acclimatization to cold. This in-
crease is due to an increase in the chloride space.
The total water content of muscle was decreased
in the rats acclimatized to cold although the
chloride space (extracellular water) was increased.
The intracellular sodium of muscle was decreased
by exposure to cold. (Author's abstract)

10646
Baker, D. G. 1960

INFLUENCE OF COLD EXPOSURE ON ELECTRO-
LYTE METABOLISM. — Proceedings of the In-

ternational Symposium on Cold Acclimation, Buenos

Alres, August 5-7, 1959. Published in: Federation
Proceedings, 19 (4, Supplement no. 5): 125-130.

10643 Dec. 1960 (Part II).
Aron, C., 1958 The influence of exposure to cold on electrolyte

J. Marescaux, and L. Asch metabolism has been discussed under two headings:
first, the early changes, and second, those re-
sponses which are elicited only with prolonged ex-
posure. The early response is characterized by a
hemoconcentration of brief duration, and, in man,

a pronounced diuresis. The concentrations of plas-
ma electrolytes remain relatively unaltered except
for an increase in plasma potassium and probably

[THYROTROPIN CONTENT OF THE ANTERIOR
PITUITARY IN THE GUINEA PIG EXPOSED TO
COLD: CONTRIBUTION TO THE STUDY OF THE
RELATIONSHIP BETWEEN SECRETION AND
EXCRETION] Contenu thyréotrope de la préhypo-
physe chez le Cobaye expos€ au froid: Contribu-
tion & 1'étude des rapports entre la secrétion et
I'excrétion.—Comptes rendus de la Sociéte de
biologie (Paris), 152 (12): 1794-1796. 1958. In
French.

A study was made of the relationship between thy-
roid activity and the pituitary (pars distalis) concen-
tration of thyrotropin in guinea pigs exposed to a
temperature of 3° C. for 2 or 3-4 weeks. Thyroid
activity was estimated by histological examination,
and pituitary throtropin by observation of the effect
of injections of pituitary preparations from cold-
exposed animals on the thyroids of control animals.
Only a slight increase in thyroid activity was ob-
served in animals exposed to cold for 2 weeks, while
animals exposed for 3-4 weeks showed a marked in-
crease. No increase was found in the thyrotropin
content of the pituitary. It is concluded that there
is no correlation between thyroid activity and the
thyrotropin content of the pituitary gland.

10644
Baker, D. G., 1958

and M. A, Ashworth
EFFECT OF EXPOSURE TO COLD ON THE ISLETS
OF LANGERHANS IN THE RAT.—-Amer. Jour,
Physiol., 192 (3): 597-598. March 1958,

Rats exposed to cold (1.5° C.) for 50 days showed
an increase in pancreas weight and a decrease in the
amount of insulin extractable from the pancreas,
Changes in the weight of the islets of Langerhans

422

magnesium, After prolonged exposure to cold there
is a disappearance or even a reversal of the early

changes. Body water and blood volume increase,
The total water content of muscle is decreased

while the chloride space is increased. The concen-

trations of potassium and chloride in the plasma
remain in the normal range while the sodium con-
centration is elevated. (Author's abstract) (45 ref-
erences)

10647
Barnett, P. W, 1961

SOME EFFECTS OF BODY HEATING PRIOR TO
EXTREME COOLING. — Arctic Aeromedical Lab.,
Fort Wainwright, Alaska. (Project no, 8242-1).
Technical Report no. 61-27, Oct. 1961. 16 p.

A study was made of the effect of body heating
prior to extreme cooling. Subjects were heated in
a 42° C. water bath until heart rates reached
150 beats/minute or rectal temperatures reached
39.5° C. Subjects were exposed, following heating,
to ambient air temperatures of 0° C. for 30 min-
utes and -15° C, for 60 minutes. No significant
change in tolerance times was noted. Total body
heating prior to exposure is an ineffective means
of extending the human body's tolerance to ex-
treme cold. A discussion of the results is pre-
sented. (Author's abstract)
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10648

tions on a separate date. Glycine increased hLeat
Bartlett, R. G. 1958

N. Mantel, G. L. Foster, and P. Bernstein
CORE TO SURFACE THERMAL GRADIENTS IN THE
RAT AT SEVERAL ENVIRONMENTAL TEMPERA-
TURES.—Amer. Jour. Physiol., 193 (3): 541-546.
June 1958,

Colonic, subcutaneous, and cutaneous temperatures
were measured in restrained or unrestrained, clipped
or unclipped rats during exposure to various cold
environments. Restraint was found to produce hypo-
thermia at low temperatures (0° and 8° C.), and dis-
appearance of the normal subcutaneous-to-skin sur-
face temperature gradient at higher temperatures
(16° and 28° C.). Average colonic, subcutaneous, and
skin temperatures decreased progressively with
decreasing environmental temperatures. In unre-
strained rats, colonic and subcutaneous temperatures
were maintained at near-normal levels, while skin
temperature decreased to a stable below-normal
level. Clipping in unrestrained rats produced an ef-
fect similar to that of restraint at 1.8° C., and
accelerated the hypothermic effects of cold in re-
strained rats. The pattern of response to stress
showed greater interindividual uniformity when the
severity of the stress was increased.

10649
Baugh, C, W., 1958

G. S. Bird, G. M. Brown, C. S. Lennox, and R. E.
Semple
BLOOD VOLUMES OF ESKIMOS AND WHITE MEN
BEFORE AND DURING ACUTE COLD STRESS. —
Jour. Physiol. (London), 140 (3): 347-358. March 11,
1958.

Determinations were made of plasma volume,
haematocrit, and plasma protein in Eskimos accus-
tomed to living in cold conditions and in Caucasian
students before, during, and after immersion of the
arm for one hour in water at a temperature of 5°C.
Under control conditions (20°), the plasma volume
of Eskimos was significantly greater relative to body
weight, surface area, and body fat content than that of
Caucasians. The haematocrit values of Eskimos
were lower, but there was no difference in red cell
volume. Protein concentration was significantly
higher in Eskimos. In both groups, immersion of
the arm in cold water resulted in a decrease in
plasma volume and an increase in haematocrit. No
significant change was observed in total red cell
volume or plasma protein concentration. After im-
mersion, haematocrit values returned to normal
more quickly in Eskimos than in Caucasians. It is
concluded that repeated exposure to severe cold pro-
duces an increase in blood and plasma volume.

10650
Beavers, W. R., 1959

and B. G. Covino
EFFECTS OF ORAL GLYCINE DURING COLD EX-
POSURE IN MAN—Jour. Applied Physiol., 14 (3):
390-392. May 1959.

The thermogenic effect of orally administered gly-
cine (30 g.) was evaluated in 6 resting human males
subjected to cold stress (75 minutes at -18° C.).
Oxygen consumption, rectal temperatures, average
skin temperatures, and temperatures of the surface
of the right forefinger, ring finger, great toe, and
second toe were measured during 30 minutes in a
warm room {29° C.) and during cold exposure. Con-
trols were established by administering 30 g. glucose
to the same subjects in the same experimental condi-

423

production at rest in the warm room and also during
exposure to cold. When receiving glycine, the sub-
jects had a slightly higher rectal temperature and
higher skin temperatures in areas other than fingers
during the cold exposure period. The greatest tem-
perature differences between subjects ingesting gly-
cine and those ingesting glucose during cold stress
were seen in the toes.

10651
Bedford, T. 1961

RESEARCHES ON THERMAL COMFORT. —
Ergonomics (London), 4 (4): 289-310. Oct. 1961,

An outline is presented of researches on thermal
comfort during the past 40 years. It deals mainly
with a search for methods of measuring the state
of a thermal environment which accords with sub-
jective scales of comfort. Two impressions of com-
fort, warmth and freshness, are considered sepa-
rately and recommendations are made on the values
of environmental parameters likely to produce op-
timum comfort in the maximum proportion of a
population sample. The experiments emphasize the
importance of a large variance of air movement
and a correctly chosen humidity as less obvious
factors in thermal comfort. Wall temperatures
lower than the air temperature of a room are a
frequent source of stuffiness. Discomfort is also
felt if the air temperature at head level exceeds
that of floor level by 5° F. Measurements on the
skin temperature of 2500 factory workers indicates
that although skin temperature is closely corre-
lated with the sensation of warmth in an individual
it is too inconsistent to be used as an index of
warmth in a large population. (Author's abstract,
modified) (50 references)

10652
Belding, H. S. 1959

PROBLEMS IN DEVELOPING A VALID INDEX OF
HEAT STRESS.—In: Proceedings of the Interna-
tional Congresses on Tropical Medicine and Malaria,
VIth (Lisbon, 1958), vol. 6: 40-49. 1959.

Due to the large number and complex relationships
of factors which are involved, the construction of a
universally valid heat stress index must rest on the
quantitative approach for the assessment of (1) heat
load; (2) potential for moving metabolic heat from
its source to the skin, via the circulation; (3) poten-
tial for dissipation to the environment by evapora-
tion; and (4) tolerance time in the presence of over-
stress. Currently available knowledge is believed
nearly adequate to permit construction of such a heat
stress index. Four principal problems of this ap-
proach are: {a) how properly to predict skin temper-
ature and make use of it in computing the ambient
capacity for evaporation of sweat(E,,,); (b) how to
predict circulatory strain and take it into account;
{c) how to predict effects of clothing on radiation,
convection, and (Eyax); and (d) how to predict toler-
ance time when stress is excessive. (Author's
conclusions, modified)

10653
Billingham, J., 1960

and D. M. Kerslake
AN ANALYSIS OF ENVIRONMENTS COMPATIBLE
WITH THERMAL COMFORT IN MAN. — RAF
Inst, of Aviation Med. (Gt. Brit.), Farnborough;
issued by Flying Personnel Research Committee
(Gt. Brit.). FPRC Memo no. 134, June 1960, [18] p.
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A theoretical analysis is presented of ways in
which the various environmental parameters may
be combined to produce thermal comfort., Four in-
termediary variables are introduced which combine
the factors influencing the state of thermal com-
fort. This allows a simplified graphic presentation
of the information., Environments resulting in ther-
mal comfort may be described by the equation
Ts = Tg + k Ta [Tgd - (Ts - IcH)?) + H (Ic + Ta),
whereby Tg = the mean skin temperature for com-
fort taken as 33° C,, Tg =the globe thermometer
temperature, Iy = the insulation of boundary air
layer above clothing or exposed skin surface, Ic =
insulation of clothing, and H = the total heat flow
through the clothing.

10654
Billingham, J., 1930

and T. L. Hughes
PROTECTION OF AIRCREW AGAINST THE HIGH
CABIN TEMPERATURES WHICH MAY OCCUR IN
PROLONGED SUPERSONIC FLIGHT AFTER FAIL-
URE OF THE CABIN COOLING SYSTEM. —
Flying Personnel Research Committee (Gt. Brit.),
Farnborough. Report no. FPRC 1109, Feb. 1960.
14+(11) p.

This report describes tests made in a simulated
aircraft cockpit under conditions representing high
speed flight at low altitude. A subject wearing a
specific clothing assembly was cooled by means of
an air ventilated suit (A.V.S.), his microclimate
temperature (i.e. immediately next to the skin) be-
ing accurately measured by an electrical resistance
thermometer. There was no supply of cooling air
to the cabin. The AV.S. ventilating air mass flow/
temperature combinations necessary to keep the
microclimate temperature of the subjects at
32.50C. were investigated for aircraft skin tempera-
tures of 1259C., 1420C., 165°C. and 1839°C. The
AV.S. mass flow/temperature relationship was hy-
perbolic and closely followed the curve F(32,5-T)
= constant, where F = AV.S, flow and T = inlet
temperature in degrees Centigrade. With certain
provisos it should be possible to fly an aircraft
for lengthy periods under these conditions, Where
uninterruped visual attention is essential, as in
high-speed low-level flight, the eyes would require
some special protection from the heat., The results
may be used as a guide to A.V.S, air supply re-
quirements, but only where the practical situation
is similar to the experimental one. (Authors' sum-
mary)

10655
Birkhead, N. C., 1961

S. M. Horvath, B. Issekutz, M. E. Kelly, and

K. Rodahl
EFFECTS OF SHORT-TERM DIET MODIFICATION
ON HUMAN RESPONSE TO HEAT STRESS. —
Lankenau Hospital., Division of Research, Philadel-
phia, Pa. (Contract AF 33(616)-7338); issued by
Aeronautical Systems Division. Biomedical Lab.,
Aerospace Medical Lab., Wright-Patterson Air
Force Base, Ohio (Project no. 7164, Task no.
71833). ASD Technical Report no. 61-265, July
1961. i1i+17 p.

To evaluate the effects of short-term dietary
modifications on tolerance to heat stress, the re-
sponses of 9 young, healthy men to repeated ex-
posures for 2 hours at 54° C., 9-18 mm. Hg vapor
pressure, were studied. Three or four control ex-

424
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posures at 4- to 7-day intervals on 2 normal diet
for baseline data were followed by exposures after
30, and 50 or 60 days on the experimental diets.
Two subjects remained on the normal diet for the
entire study period; two were fed a normal Calorie
60% fat diet; two, a 1500-Calorie diet; and five, a
normal Calorie 49 protein diet. No systematic dif-
ferences in respiration rate, heart rate, blood
pressure, degree of water loss, or rectal, mean
skin, and body temperatures during the heat stress
resulted for these dietary modifications. (Authors’
abstract)

10656
Blatteis, C. M. 1961

EFFECTS OF DRUG-INDUCED PERIPHERAL
VASOCONSTRICTION AND VASODILATATION
AND INCREASED HEAT PRODUCTION ON THE
THERMAL AND METABOLIC RESPONSES OF
DOGS EXPOSED TO COLD.—Army Medical
Research Lab., Fort Knox, Ky. (USAMRL Project
no. 6X64-12-001). Report no. 520, Nov. 14, 1961.
ii+13 p.

Aramine-induced peripheral vasoconstriction in
dogs was ineffective in preventing body cooling
in the cold; indeed, it was detrimental because of
a stimulatory side-reaction of the drug on the
respiratory rate which produced a large ventilatory
heat loss, and hence an excessive fall in the body
temperature. Arfonad-induced cutaneous vasodi-
latation was also without benefit in the cold because
it increased peripheral cooling due to a greater
dermal heat flow and it reduced heat production as
a result of an inhibitory side-effect on respiratory
metabolism. DNP (2-3 dinitrophenol) was beneficial
in the cold in that the enhanced metabolism caused
an initial pyrexia which slowed the fall in body
temperature. (Author's abstract)

10657
Blyth, C. S. 1959

INFLUENCE OF PHYSICAL CHARACTERISTICS,
PSYCHOLOGICAL FACTORS AND DRUGS ON THE
CAPACITY OF MAN TO WORK IN THE HEAT.—
Univ. of North Carolina. Lab. of Applied Physiol-
ogy. Chapel Hill (Contract DA-49-007-MD-949).
[Unnumbered] Progress Report, Nov. 1, 1959. 17 p.
. AD 229 723
Ninety different experiments were performed
on 15 male subjects to determine the effect of
caffeine, Dexedrine, dehydration, and superhydra-
tion on man's capacity to withstand heat and exer-
cise stress as measured by heat gain, heart rate,
sweat loss, and mental, psychomotor, strength,
and psychological tests. Heart rate increased and
the results of the mental tests were impaired on
caffeine, Dexedrine, and dehydration days. The
capacity of the men to work in the heat was also
tested and showed that the vigorous or masculine
trait appears to be the most important single
predicting trait for the various reaction tests.

10658
Boatman, J. B., 1959

J. M. Walsh, L. I. Epstein, and M. J. Rabinovitz
FLUID AND ELECTROLYTE CHANGES OF
THYROIDECTOMIZED RATS IN A COLD ENVIRON-
MENT.—Amer. Jour. Physiol., 196 (6): 1214-1217.
June 1959.
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Groups of adult male albino rats were thyroid-
ectomized or sham-operated, and later subjected
to 10-day, 5° C. cold exposure or else maintained
at 22° C. room temperature. Tissues were
examined for total water, sodium, potassium,
Na24 and 1131-thyroxine distribution. Thyroid-
ectomized animals in the cold showed significantly
greater amounts of water and Na24 specific activity
in muscle and brain. Sham-operated animals in
the cold showed significantly reduced brain Na24
specific activity. Thyroxine 1131/Na24 ratios in
tissue were greater at room temperature in thyroid-
ectomized animals and were decreased with cold.
Sham-operated animals showed no differences in
brain thyroxine 1131/Na24 ratios after equilibra-
tion and small differences in muscle ratios, with
cold. It is concluded that a cold environment im-
posed on thyroidectomized animals resulted in
changes in the animal's capacity to readjust body
fluids and electrolytes when compared with intact
animals exposed to cold. These differences are
attributable to greater tissue water content and
increased sodium flux into the tissues. (Authors'
abstract)

10659

Bobrov, N. 1. 1960
[CHANGES IN THE FUNCTIONS OF THE SKIN
ANALYZER IN SAILORS IN THE ARCTIC] Ob
izmeneniakh funktsii kozhnogo analizatora u
matrosov na Severe.—Voenno-meditsinskii
zhurnal (Moskva), 1960 (1): 71-74. Jan. 1960.
In Russian.

English translation in: Military Medical Journal,
1960 (1): 114-118. New York: U. S. Joint Pub.
Research Serv., no 1374-N/26, May 31, 1960.
(Available at Office of Technical Services, U. S.
Dept. Commerce)

The chilling of parts of the body of unacclima-
tized personnel in the Arctic raised the threshold
for cutaneous sensation of touch and lengthened the
sensory chronaxy. These changes decreased as
acclimatization progressed. In sailors with a
prolonged term of service in the Arctic they dis-
appeared completely. This lack of response to
cold in acclimatized sailors is associated partly
with an increase in the heat metabolism. Further-
more the high work capacity of acclimatized
personnel at low outside temperatures-is apparently
dependent not only on the high metabolic level but
also on a lack of disturbances in the cutaneous
analyzer function.

10660

Bobrov, N. 1. 1958
[THE EFFECT OF TEMPERATURE CONTRASTS
ON THE ORGANISM] Kontrastnye temperatury i
ikh vliianie na organizm.—Gigiena i sanitariia
(Moskva), 23 (12): 26-31. Dec. 1958. In Russian,
with English summary, (p. 31).

Three test groups of human adults, of 30 subjects
each, were used in the experiment. Groups I and II
were conditioned a month and a half, with Group I
serving as controls. Group I took showers of
alternating temperatures (cold, 10-18° C.; warm,
40-42° C); Group TI was repeatedly exposed to cold «
air. Recordings were made of the skin tempera-
ture, gaseous metabolism, and sensory-motor
chronaxy. Prolonged exposure to the contrasting
temperatures resulted in physiological adaptation
of the organism to the thermal stimuli. A de-
crease in the physiological responses to the applied

425

10659-10663

stimuli should be regarded as an indicator of the
attainment by an organism of a stable state of
adaptation.

10661
Bobrov, N. L 1959

[CHARACTERISTICS OF HEAT REGULATION OF
SAILLORS SAILING IN ARCTIC LATITUDES] Oso-
bennosti termoreguliatsii u matrosov pri plavanii
v severnykh shirotakh. — Voenno-meditsinskii
zhurnal (Moskva), 1959 (9): 50-52. Sept. 1959. In
Russian.

English translation in: Military Medical Journal,
9:84-88. New York: U. S. Joint Pub. Service, No.
2061-N, Dec. 28, 1959. (Available at Office of
Technical Services, U. S. Dept. Commerce)

An investigation of heat regulation during one-and-
a-half month voyage in the Arctic Sea disclosed
the following adaptive changes at the end of the
trip: (1) The basal metabolism was increased in
all sailors after regular exposure to cold; it was
not changed in those confined to quarters at nor-
mal air temperatures. (2) The level of heat pro-
duction was raised not only after exposure to cold
but also before it. (3) The skin temperature of
hands and fingers decreased to a lesser degree
upon cold exposure.

10662
Booker, W. M. 1860

RELATION OF ASCORBIC ACID TO ADRENOCOR-
TICAL FUNCTION DURING COLD STRESS. —
Proceedings of the International Symposium on
Cold Acclimation, Buenos Aires, August 5-7, 1959,
Published in: Federation Proceedings, 19 (4, Sup-
plement no. 5): 95-96. Dec. 1960 (Part II).

Either the fall in adrenal ascorbic acid in acute
cold stress seems to be a "trigger" mechanism
for the release of adrenocortical hormone, or
ascorbic acid takes part in the formation of the ad-
renocortical hormone. In adrenal vein effluent the
rise of ascorbic acid precedes by several minutes
the rise of the adrenocortical hormone. There is
no essential change in the whole-body ascorbic
acid during cold stress. Ascorbic acid (a) acts to
increase the survival of mice in cold, especially
in the presence of either the adrenal gland or the
administered cortisone; (b) decreases the rate of
metabolism of the adrenocortical hormone in incu-
bated liver slices; and (c) facilitates the conversion
of C14 acetate to cholesterol in the presence of
ACTH, (Author's abstract)

10663
Boyer, J. T., 1950

J. R. E. Fraser, and A. E. Doyle
THE HAEMODYNAMIC EFFECTS OF COLD IM-
MERSION. — Clinical Sci. (London), 19 (4): 539~
550. 1960.

The haemodynamic effects of immersion of part
of a limb in ice water were studied in 20 subjects.
Significant changes in cardiac output were fre-
quently observed. The pressor response to cold
immersion was not related to the magnitude or di-
rection of change of etther cardiac output or total
peripheral resistance alone. The significance of
these findings is discussed in relation to the prog-
nostic value of the pressor response to cold and
its use as an index of peripheral vascular reac-
tivity. (Authors' summary) (26 references)
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Brandis, S. A. 1960
[THE INFLUENCE OF BROMINE AND CAFFEINE
ON THE LIGHT SENSITIVITY OF THE EYE AND
THERMOREGULATION AT A HIGH ENVIRON-
MENTAL TEMPERATURE] Vliianie broma i
kofeina na svetovuiu chuvstvitel'nost' glaza i
termoreguliatsiiu pri vysokoi temperature
okruzhaiushchei sredy.—Fiziologicheskil zhurnal
SSSR (Leningrad), 46 (4): 489-494. April 1960.
In Russian, with English summary (p. 494).

The effect of heat on monocular dark adaptation
and thermoregulation was investigated in three
subjects in a thermal chamber at 41-44° C. Dark
adaptation improved during the first 30 minutes,
after which it slowly declined in the next 60-90 min.
to 13-15% below the normal. A return to a normal
level took place quickly after exit from the thermal
chamber. The administration of caffeine prior to heat
exposure raised the darkadaptation threshold through-
out the exposure recovery period. Bromine lowered
the dark adaptation threshold, canceling the effect of
heat, and improved thermoregulation by increasing
body heat loss. (From the author's summary)
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Condensed from:HEAT STRESS AND THE INDUS-
TRIAL WORKER. — ASME Paper no. 59—A-213.

Except under conditions of light work and favor-
able environments, the efficiency of the body-cool-
ing mechanisms depends on the amount of sweat
that can be produced and evaporated. When sweat-
ing decreases because of dehydration or when per-
spiration cannot evaporate adequately because of
the high humidity of the atmosphere, heat stress
develops rapidly even at comparatively low levels
of work. The amount of heat stress can be satis-
factorily assessed by measuring pulse-rate and
body-temperature variations. When a job has been
recognized as producing high reactions either be-
cause of the work load, or heat exposure, or both,
various improvements can be made. They must be
evaluated in terms of physiological values until a
satisfactory solution is found., In many industrial
operations heat remains the main factors of stress
and low productivity., Adequate measures to combat
it are now available and should be adopted for the
benefit of the workers as well as management.
(Authors' summary)

10665
Braun, H. A., 1960
10668
and L. M. Lusky Briiner, H., 1960

THE EFFECT OF ACCLIMATIZATION TO COLD

ON THE ACTION OF DRUGS IN THE RAT. —
Toxicol. and Applied Pharmacol., 2 (4): 458-463.
July 1960.

Pentylenetetrazol and sodlum amobarbital were
less toxic to rats exposed to cold (4°C.) for twen-
ty-four hours than to rats kept at room tempera-
ture (24°C.). The median convulsive dose of
pentylenetetrazol and the median hypnotic dose of
sodium amobarbital in rats exposed to cold tem-
peratures for 5-6 weeks did not differ significant-
ly from those determined at room temperature,
and parallelled acclimatization of the rat to its
environment. Both drugs were more toxic to
clipped acclimatized rats than to unclipped accli-
matized animals.

10666
Brebner, D. F.| 1961
J. M. Clifford, D. M. Kerslake, J. D. Nelms,
and J. L. Waddell
RAPID ACCLIMATIZATION TO HEAT IN MAN.—
RAF Inst. of Aviation Medicine (Gt. Brit.),
Farnborough; issued by Flying Personnel Research
Committee (Gt. Brit.). FPRC Memo no. 177, July
1961. 14 p.

Four healthy men aged between 30 and 37 years
were selected to investigate the acclimatizing
effect of relatively short periods of immersion in
hot baths without exercise. The pulse and oral
temperatures were less elevated in heat and work
stress after immersion in the hot baths for ten
days, although there was considerable individual
variation. The morale of the subjects was higher
following hot-water immersion, and their per-
formance in heat and work stress was not observed
to deteriorate as it had preceding immersion.

10667
Brouha, L.,
P.E. Smith, and M. E. Maxfield
THE INDUSTRIAL WORKER. —— Mechanical Eng.,
82 (6): 57-59. June 1960.

1860

426

and K. E. Klein
EFFECTS OF HIGH TEMPERATURES AND
ACCLIMATIZATION ON THE EFFICIENCY OF
PILOTS. —Deutsche Versuchanstalt fir Luftfahrt
(Miilheim, Germany), Report no, 125, p. 21-31.
June 1960. In English and German.

Also published in: IInd World-IVth European
Aviation and Space Medicine Congress (Rome,
1959), Papers, vol. 2, part. 1, p. 399-404. Roma,
1961.

A method is proposed for the evaluation of
environmental heat stress by reference to a
physical index of effective temperature (heat,
humidity, and air speed) in combination with a
physiological stress index of pulse rate and body
temperature. A rectal temperature of 38.3° C.
and a pulse rate of 115/minute have been found
to be the "characteristic value" for the physiological
tolerance limit to heat. Studies of the predictive
value of the indices under various environmental
conditions have shown that heat tolerance is de-
pendent on the interrelation of rectal temperature
and pulse rate, and that acclimatization to heat
increases tolerance by 5-6° C. air temperature.

10669
Bundy, R. E.,

1361

A. Arendas, and V. O. Erk
ARTIFICIAL COOLING OF MAMMALS IN A HOT
ENVIRONMENT. — Advances Astronaut. Sci.,

6: 293-301. 1961,

Eight rats were protected from ordinarily lethal
temperatures ranging up to 68° C. by circulating
ice water through polyethylene tubing inserted sub-
dermally around the neck. All controls died when
their body temperature reached 44° to 45° C. All
protected rats survived and showed an average
body temperature increase between 2° and 3° C.
Greater protection was afforded by lower tempera-
ture coolant. Defects and possible improvements
in method are discussed along with artificial cool-
ing of larger mammals and humans.
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10670

Call, V. 1961
[BEHAVIOR OF KETONEMIA AND KETONURIA IN
SUBJECTS EXPOSED TO ENVIRONMENTAL HY-
PERTHERMIA] Comportamento della chetonemia e
della chetonuria in soggetti esposti ad ipertermia
ambientale. —- Bolletino della Societd italiana di
biologia sperimentale (Napoli), 37 (1): 25-28. Jan.
15, 1961. In Italian,

Subjects exposed to a poorly ventilated, hot en-
vironment (45° C.) for 150 minutes exhibited vary-
ing degrees of both ketonemia and ketonuria. The
mechanism by which the heat stimulus produces
changes in the metabolism of ketone bodies is not
yet clear, however, it is presumably related to the
neuro-endocrine system which regulates ketogene-
sis and ketolysis.

10671
Campbell, J.,

G. R. Green, E. Schénbaum, and H. Socol
EFFECTS OF EXPOSURE TO COLD ON COEN-
ZYME A LEVELS IN LIVER TISSUE. — Pro-
ceedings of the International Symposium on Cold
Acclimation, Buenos Aires, August 5-7, 1959,
Published in: Federation Proceedings, 19 (4, Sup-
plement no, 5): 124-125. Dec. 1960 (Part II).

In rats exposed to cold for 24 days, a 60% in-
crease occurs in the concentration and amount of
coenzyme A in the liver. Also under these condi-
Hions the oxidation of fatty acids is accelerated,
while the acetylating capacity of the rat is de-
creased, (Authors' abstract)

1930

10672
Cannon, P.,
and W. R. Keatinge
THE METABOLIC RATE AND HEAT LOSS OF
FAT AND THIN MEN IN HEAT BALANCE IN
COLD AND WARM WATER. — Jour. Physiol.
(London), 154 (2): 329-344, Dec. 1960.

The metabolic rate of both fat and thin young
men in heat balance in water rose when the bath
temperature was lowered below 33° C, , although
the fat men did not achieve their maximal tissue
insulation until the water temperature was much
lower. The commonly used concept of 'critical
temperature' was therefore not valid in the case
of the fat men and alternative terms are proposed.
The metabolic rate rose less in fat than in thin
men when the bath temperature was lowered below
339 C.; the stable rectal temperature of the thin
men was lower in cold than in warm water, while
that of the fattest men was not. It is concluded
that the fat men's small metabolic response to
cold was due to reflexes from the skin, while in
the thin men these were reinforced by a fall in
deep temperature and stimulation of deep tempera-
ture receptors. The fat men achieved a higher
maximal tissue insulation than thin men and could
stabilize their body temperature in water down to
10-12° C. In colder water heat loss from their fin-
gers rose in a cyclical manner, their tissue insula-
tion fell by about 50% and their rectal temperatures
fell. Work accelerated the fall in rectal tempera-
ture of both fat and thin men in water just too cold
for them to stabilize their rectal temperature when
still. (Authors' summary) (40 references)
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10673
Carlson, L. D.,
and H. L. Thursh

HUMAN ACCLIMATIZATION TO COLD: A SE-
LECTED, ANNOTATED BIBLIOGRAPHY OF THE
CONCEPTS OF ADAPTATION AND ACCLIMATIZA-
TION AS STUDIED IN MAN. — Univ. of Washing-
ton. Department of Physiology and Biophysics, Se-
attle; issued by Arctic Aeromedical Lab., Ladd
Air Force Base, Alaska. Technical Report no. 59-
18, Sept. 1960. 133 p.

This compilation contains 64 annotations of
papers published prior to Jan. 1, 1960, on physio-
logical changes which occur with chronic exposure
to cold, as shown in three investigational ap-
proaches: (1) studies of native inhabitants of cold
environments or of persons inadequately protected
against mild environments, and seasonal studies
of inhabitants of temperate zones; (2) studies under
field arrangements for groups to be exposed; and
(3) studies in controlled-temperature chambers with
clothed or unclothed individuals. A subject index is
provided which categorizes each reference accord-
ing to some physiological factor which may be af-
fected by cold exposure, e,g., temperatures, me-
tabolism, circulation, blood, endocrine responses,
etc. In summarizing, the authors review human
tolerance to cold, and list 12 additional references
which are not included in the annotations.

19€0

10674

Carlson, L. D, 1961
HUMAN PERFORMANCE UNDER DIFFERENT
THERMAL LOADS. —— Univ, of Washington School
of Medicine, Seattle; issued by School of Aviation
Medicine, Aerospace Medical Center, Brooks Air
Force Base, Texas. Report no, 61-43, March 1961,
13 p.

This report outlines a hypothesis concerned with
the interaction of physiologic inputs from environ-
mental temperature and low oxygen tension, and
psychologic inputs from a vigilance test. Blood
flow, pulse rate, rectal temperature, GSR, and
vigilance were measured in a normal and in a hot
environment. There were marked individual differ-
ences in response, some of which appear to be re-
lated to physical fitness, Vigilance was impaired
in the hot environment at higher levels of input,
(Author's summary)

10675
Carlson, L. D., 1958

A. C. L. Hsieh, F. Fullington, and R. W. Elsner
IMMERSION IN COLD WATER AND BODY TISSUE
INSULATION.—Jour. Aviation Med., 29 (2):
145-152. Feb. 1958.

A study was made in 9 subjects of the relation
of body insulation to oxygen consumption and body
temperature during cooling in a water bath at
temperatures ranging from 9° to 25° C. after im-
mersion for 1 hour at 33°. Body insulation was
calculated from the Burton equation and varied
directly with specific gravity of the body, but
represented a greater fraction of the body than
estimated fat content. Heat input was found to
vary inversely with body insulation at low water
temperatures. The pattern of rectal temperature
changes was also determined by body insulation,
varying from a steady decrease with cooling to
a rise followed by a decrease. It is concluded that
increased insulation increases survival time during
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cold-water immersion by reduction of the amount

of heat needed to maintain rectal temperature and

by a decrease in the amount of body tissue capable
of cooling.

10676
Carlson, L. D, 1960
and H. L. Thursh

PROTECTION OF THE EXTREMITIES IN
EXTREME COLD: A SELECTED, ANNOTATED
BIBLIOGRAPHY.—Univ. of Washington, Seattle;
issued by Arctic Aeromedical Lab., Ladd Air
Force Base, Alaska. Technical Report no. 59-19,
Oct. 1960. 60 p.

This selected, annotated bibliography comprises
29 references on the means of protecting the hands
and feet from extreme cold. While the major aim
in protection of the hands or feet is the prevention
of cold injury, it is of value also to preserve
neuromuscular function, tactile function, joint
function, and comfort while minimizing the heat
loss from the body through the extremities. Since
there is little tissue capable of increased heat
production, heat must generally be supplied to the
extremities from the body by circulation. With
the best insulative protection for hands and feet
consistent with function, three additional counter-
measures against cold are suggested: adequate
protection of the entire body, the use of topical
vasodilators, or a local heat source. Continuous
exposure to cold may lead to adaptation, as dem-
onstrated by warmer extremities.

10677

Carlson, L. D. 1958
SYMPOSIUM ON METABOLIC ASPECTS OF
ADAPTATION OF WARM-BLOODED ANIMALS
TO COLD ENVIRONMENT: INTRODUCTION. —
Federation Proceedings, 17 (4);: 1044-1045. Dec.
1958,

The concept of physiological adaptation is
defined, and a distinction is made between the
insulative and metabolic changes associated with
adaptation to cold.

10678

Carlson, L. D. 1960
WORK IN COLD ENVIRONMENTS: HUMAN TOL-
ERANCE TO COLD.—Jour. Occupational Med., 2
(3): 129-131. March 1960.

A review is presented of studies on (1) natural
adaptation to cold environments such as in the Es-
kimo, the Arctic Indian, and the Lapp and (2) cold
acclimatization and functional response to cold ex-
posure by increased metabolism. (28 references)

10679
Chalopin, H. 1958
G. Sodigné, and M. Nigeon-Dureuil

[EFFECT OF THE SODIUM ION OF SODIUM SAL-
ICYLATE ON THE NORMAL OR ADRENALECTO-
MIZED RAT EXPOSED TO COLD AND STARVA -
TION] Action de l'ion sodium du salicylate de,
sodium sur le Rat normal ou surrénalectomisé
soumis au froid et 3 1'inanition.—Journal de physi-
ologie (Paris), 50 (2): 209-212. March 1958. In
French.

An experiment was conducted to determine the
effect of sodium salicylate on the resistance of rats
to cold. Intact and adrenalectomized rats were in-
jected subcutaneously with salicylate 15 minutes be-

-

fore and at 90-minute intervals during exposure to a
temperature of 2°C. Administration of salicylate
decreased survival time in cold in both normal and
adrenalectomized rats. Treatment of adrenalecto-
mized rats fasted for 16 hours before exposure re-
sulted in an increase in survival time. Substitution
of sodium chloride for sodium salicylate in fasted
adrenalectomized rats also increased survival time,
indicating the importance of the sodium rather than
salicylate ion in increasing resistance to cold. (29
references)

1680
Chevillard, L., 1959

H. Giono, and M. C. Guntz-Arnal
[EFFECT OF PROLONGED COLD EXPOSURE ON
THE CUTANEOUS VASOMOTOR REACTIONS OF
THE GUINEA PIG AND RABBIT] Influence de l'ex -
position prolongée au froid sur les réactions vaso-
motrices cutanées du Cobaye et du Lapin. —
Comptes rendus de la Société de biologie (Paris),
153 (12): 1922-1925. Dec, 12, 1959, In French.

Guinea pigs and rabbits subjected to prolonged
cold exposure (5.2 + 2,3° C.), in comparison to con-
trols living at 20° C., exhibited significant vasodila-
tion reactions in the ear when placed in 2 warm en-
vironment. When the temperature was abruptly
dropped, the cold-adapted animals showed lgss of a
reaction than the controls. The vasodilatioh’reaction
observed in the ear during change from one thermal
level to a higher level may be explained as a dis-
placement in the temperature scale of the peripheral
thermoreceptor sensitivity zone as affected by ex-
posure to cold.

10681
Chiles, W. D. 1958

EFFECTS OF ELEVATED TEMPERATURES ON
PERFORMANCE OF A COMPLEX MENTAL TASK,—
Ergonomics (London), 2 (1): 89-96. Nov. 1958.

It was attempted to determine heat tolerance limits
of human subjects, to ensure adequate performance
by crew members of an aircraft operating at super-
sonic speeds or in space vehicles during reentry.
Eleven subjects were tested on a complex mental
task during one-hour exposures to four different dry
bulb/wet bulb temperature conditions: 85°/75°, 90°/
80°, 95°/85°, and 100°/90° F. In a second experi-
ment, ten subjects were tested at 85°/75°, 80°/80°,
110°/90°, and 120°/90° F, In both experiments dif-
ferences in performance at the various temperatures
were small and not significant. However, the results
obtained in the second experiment at 120°/105° F.,
Suggest that this may be near the upper temperature
limit for adequate performance by an unprotected
subject.

10682
Clark, R. E. 1961

THE LIMITING HAND SKIN TEMPERATURE FOR
UNAFFECTED MANUAL PERFORMANCE IN THE
COLD. — Jour. Applied Psychol., 45 (3): 193-
194, June 1961,

The hands of 12 enlisted men were cooled to
55° F. and 60° F. surface temperature on differ-
ent experimental days. Performance times to
complete a standard knot-tying task were obtained
when the subject's hands first reached the appro-
priate hand skin temperature, after 20 minutes'
exposure at the criterion temperature, after 40
minutes’ exposure, and after 60 minutes' exposure.
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It was found that performance was severely hin-
dered when hand skin temperature fell to 55° F.,
and that performance decrements at this skin
temperature level were increasing exponential
functions of duration of exposure, becoming asymp-
totic after about 40 minutes’ exposure. In contrast,
performance at 60° F. hand skin temperature re-
mained unaffected throughout the exposure period.
(Author's summary)

10683
Clark, R. E., 1960
and A. Cohen

MANUAL PERFORMANCE AS A FUNCTION OF RATE

OF CHANGE IN HAND SKIN TEMPERATURE.-—
Jour. Applied Physiol., 15 (3): 496-498. May 1960.

Manual performance (knot tying) was studied as a
function of fast and slow rates of cooling during cold
exposure and during subsequent rewarming. It was
found that performance decrements accompanying
cold exposure were sizeably increased as the rate of
cooling decreased. These increased decrements as~
sociated with slow cooling persevered even after the

hands had been rewarmed to precooling temperatures.

In addition, the results indicated a direct relationship
between rate of cooling and rate of rewarming. (Au-~
thors® abstract)

10684
Clarke, R. S. J., 1958
R. F. Hellon, and A. R. Lind
VASCULAR REACTIONS OF THE HUMAN
FOREARM TO COLD.—Clinical Science {London),
17 (1): 165-179. Feb. 1958.

Blood flow in the human forearm was found by
strain-gauge plethysmography to decrease after
immersion for 30-80 minutes in water at a tem-
perature of 14° C. Blood flow increased at water
temperatures below 10° to a level at 2° slightly
above that found at 34°. Immersion of the forearm
in water at 1° was associated with a sudden rise in
systolic and diastolic pressures, followed by a
decline to pre-immersion levels. Vasodilatation
at 1° was not affected by adrenaline iontophoresis,
indicating that the increase in blood flow occurred
in muscle rather than skin. The location of in-
creased flow in muscle was also suggested by a
greater flow in the upper forearm than in the lower
forearm. Subcutaneous temperature fell rapidly
for 10 minutes after immersion at 1°, reaching a
plateau 6° above water temperature, while muscle
temperature fell more slowly. Neither deep nor
superficial temperatures increased at the time
when blood flow was increasing. The vascular
response to cold was similar in subjects with
cervical sympathectomy, but was not observed
in a subject with sensory and motor denervation
of the forearm. It is concluded that vasodilatation
in the forearm is mediated by the somatic nerves,
and possibly by an axon reflex. '

10685
Consolazio, C. F., 1961
R. Shapiro, J. E. Masterson, and P. S. L. Mc-
Kinzie
ENERGY REQUIREMENTS OF MEN IN EXTREME
HEAT. — Jour. Nutrition, 73 (2): 126-134. Feb.
1961.

The effects of solar radiation and extreme heat
on the energy requirements of eight healthy young

10683-10687

men performing a constant daily activity were
studied under the following conditions: (1) ten days
in direct sunlight from 7 A.M. to 5 P. M., with
temperatures averaging 40.5° C.; (2) ten days in
the hot shade from 7 A.M. to 5 P. M., with tem-
peratures averaging 40.3° C.; and (3) ten days in
an air-conditioned room at 26.0° C. The data sug-
gest that there is an increased caloric require-
ment for men working and living in extreme heat.
Significant increases were observed in food con-
sumption and the actual caloric requirements were
even greater because of changes in the body com-
position of the men. The differences in energy
cost of the various resting and exercise activities,
when comparing the hot-sun or hot-shade to the
cool-shade phase were significant. Energy require-
ments averaged 55.5, 56.4, and 36.6 Cal. per kg.
of body weight, respectively, for conditions (1),
(2), and (3), when corrected for body composition
changes. These increased requirements are prob-
ably due to the increased heat load imposed on the
body by solar radiation and extreme heat. The in-
creased requirements are, in all likelihood, a com-
bination of increased action of the blood in heat
transport, increased action of the sweat glands,
plus the increased total metabolic rate due to the
elevation in body temperature. (From the authors'
summary and conclusions)

10686

Cottle, W. H. 1958
METABOLIC ALTERATIONS IN RATS WITH ADAP~
TATION TO LOW ENVIRONMENTAL TEMPERA -
TURES,~~Univ. of Washington, Dept. of Physiology
and Biophysics, Seattle {Contract AF 18(600)~1467);
issued by Arctic Aeromedical Lab., Ladd Air Force
Base, Alaska. Technical Report no. 57-12, Nov. 1958.
v4+94 p.

Metabolic alterations which occur during adapta-
tion to cold (5° C.) were studied in male albino rats.
Metabolism at 5 C. increased gradually for 2 to 3
weeks, as shown by measurements of heat loss, oxy-
gen consumption, and food intake. After 2 weeks at
5° C., metabolic rate at 28° C. (MR 28°) was 20%
greater than that of controls kept at 26° C. In vitro
measurements of the metabolism of skeletal muscleo,
liver, and kidney suggest that the increase in MR28
was not merely a reflection of increased intrinsic
metabolism of tissues. Only liver showed an increase
in vitro. The difference in metabolism at 30° C. of
cold-adapted and nonadapted rats, while completely
paralyzed with curare, resembled that of normal rats
measured at 28° C. This indicates that the difference
in MR28" between the two groups was not due to in-
creased muscular activity or muscular tone. The
ability of rats to utilize chemical regulation to offset
increased heat loss is increased by adaptation to
cold. In response to lowered room temperature, in-
tact cold-adapted rats, which had been paralyzed with
curare, were found able to increase heat production
and maintain body temperature. The limited increase
by nonadapted rats under the same conditions was
ineffective. Response of adrenodemedullated cold-
adapted rats was slightly less than that of intact cold
adapted rats. This suggests that the response was
mediated only in part by release of epinephrine from
the adrenal medulla. (Author's summary, modified)
(162 references)

10687
Cottle, W. H. 1960

ROLE OF THYROID SECRETION IN COLD AC-
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CLIMATION. — Proceedings of the International
Symposium on Cold Acclimation, Buenos Aires,
August 5-7, 1959, Published in: Federation Pro-
ceedings, 19 (4, Supplement no. 5): 59-63. Dec.
1960 (Part II).

Experimental studies designed to evaluate thyroid
secretion rate and its control during cold acclima-
_tion in small animals are reviewed. The possible
role of the hormone in the process of acclimation
is discussed. The suggestion that the increased
resting metabolism of cold-acclimated animals is
a product of the augmented thyroid secretion in the
cold is untenable., Evidence is presented against
the possibility that augmented thyroid secretion is
prerequisite to development of the altered thermo-
genesis characteristic of cold acclimation.
(Author's abstract)

10688

Craig, F. N. 1959
THE PHYSIOLOGICAL STATE AT THE LIMIT OF
TOLERANCE.,——In: Proceedings of the International
Congresses on Tropical Medicine and Malaria, VIth
(Lisbon, 1958), vol. 6: 50-55. 1959.

A survey of the physiological basis for the sensa-
tion that the environment has become unbearably hot
is presented. Two sets of data are compared: from
6 men walking on a treadmill while wearing protec-
tive clothing, and from 12 men at rest at very high
temperatures. Each individual's decision to termi-
nate exposure was reached at the time the mean body
temperature had increased by a certain amount and
was independent of the duration of the experiment.
The usefulness of this observation arises from the
fact that the rise in mean body temperature is a
measure of the heat accumulated in the body.

10689
Crocker, J. F., 1960
and C. R. Waltz

A HEAT PULSE OVEN FOR STUDY OF HUMAN
THERMAL TOLERANCE. — Wright Air Develop-
ment Division. Aerospace Medical Division, Bio-
medical Lab., Wright-Patterson Alr Force Base,
Ohio (Project no. 7164, Task no. 71830). WADD
Technical Report no. 60-733, Dec. 1960. 1i1+8 p.

A 4-foot cublc chamber with thin aluminum walls
has been built to simulate the thermal surround-
ings of the crew of a hypersonic vehicle re-enter-
ing the earth's atmosphere. The walls are heated
with quartz tube infrared lamps mounted on reflec-
tors 5 inches from the chamber's external sur-
faces. The temperature of each wall is controlled
independently with manually operated relays. Wall
temperatures may be programmed to rise as
rapidly as 100° F. per minute. Air temperature
within the chamber rises passively as a result of
natural convection induced by the chamber walls.
Preliminary investigations of tolerance to peak
wall temperatures as high as 430° F. are sum-
marized, and a more detailed investigation of hu-
man physiological and psychological performance
during a 400° peak exposure is described. Results
of the latter indicate that rather large changes in
cabin temperature of limited length may have
small enough effect on pilot performance that they
may be included in design of air and space ve-
hicles, particularly, in cases where significant
savings in weight may be achieved. (Authors' ab-
stract)
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10690

D'Angelo, S. A. 1960
ADENOHYPOPHYSIAL FUNCTION IN THE GUINEA
PIG AT LOW ENVIRONMENTAL TEMPERATURE.
—— Proceedings of the International Symposium on
Cold Acclimation, Buenos Aires, August 5-7, 1959.
Published in: Federation Proceedings, 19(4, Supple-
ment no. 5): 51-56. Dec, 1960 (Part 1I).

The functional status of the pituitary-thyroid and
adrenal systems was assessed in guinea pigs and
rats maintained at moderately low temperatures
(4-9° C.) for 1-10 weeks by measurement of BMR,
serum protein-bound iodine, thyroidal 1131 release
rate, TSH content of blood and hypophysis, §35.
methionine tissue uptake, corticoid excretion, adre-
nal ascorbic acid, and pituitary ACTH, and by eval-
uation of gland morphology. The relationship of
target gland functions to neural mechanisms was
studied in cold-exposed animals after electrocau-
tery of the hypothalamus, The results underscore
the crucial role of the adenohypophysis in cold
acclimation of the rodent. (Author's abstract)

10691
Dantels, F., 1961
and P. T. Baker
RELATIONSHIP BETWEEN BODY FAT AND
SHIVERING IN AIR AT 15°C. — Jour. Applied
Physiol., 16 (3): 421-425. May 1961.

Thirty-one men of widely varying body fat con-
tent were exposed to air at 15.2° C. for 2 hr.
Rectal and skin temperatures and metabolic rates
were measured at 10, 40, and 80 min. and at the
end of the 2 hr. Shivering was rated on a five-
interval scale. Under these conditions thick sub-
cutaneous fat provided insulation as indicated by
lower skin temperatures, less shivering, and lower
oxygen consumption in the fatter men. The find-
ings rule out simple relationships between meas-
ured temperatures and shivering, leading to other
possibilities and approaches to the study of shiv-
ering. (Authors' abstract)

10692

Davis, T. R. A. 1961
CHAMBER COLD ACCLIMATIZATION IN MAN.
—— Army Medical Research Lab., Fort Knox, Ky.
(USAMRL Project no. 6X64-12-001-01). Report
no. 475, May 19, 1961. 1i+8 p.

Nude subjects were exposed 8 hr. daily for 31
days to a temperature of 11.8° C. during March.
Other subjects were acclimatized similarly to 2
temperature of 13.5 C. in September. At intervals
during the exposures, measurements were made of
shivering, Og consumption, and rectal and skin
temperatures during a 2-hr. cold exposure. Shiv-
ering decreased significantly in both groups by
the 14th day; heat production was unchanged in the
winter group, but decreased significantly in the
summer group. BMR did not change in either
group. Rectal temperature in both groups was un-
changed for 10 days, but decreased after the 14th
day. On the basis of shivering and rectal tempera-
ture changes, it was concluded that man can be
artificially acclimatized. Failure of cold-elevated
metabolism to decrease in the face of significant
decrease in shivering indicates the presence of
nonshivering thermogenesis in man. (Author's ab-
stract) (20 references)
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10693

Davis, T. R, A. 1961
THE EFFECT OF HEAT ACCLIMATIZATION ON AR-
TIFICIAL AND NATURAL COLD ACCLIMATIZATION
IN MAN,—Army Medical Research Lab., Fort Knox,
Ky. (USAMRL Project no. 6X64.12.001). Report no.
495, Aug. 25, 1961, ii+7 p.

The seasonal changes in oxygen consumption, rectal
temperature, and skin temperature in response toa
one-hour nude exposure to 14.1° C. were measured
once monthly in six subjects between October and
February. The same measurements were obtained in
another group nude-exposed 8 hours daily to agham-
ber temperature of 13.5° C. Shivering decréaeed as
a result of the seasonal and chamber cold exposure.
Cold-elevated oxygen consumption also decregsed in
both groups but never reached basal values remain
at values 30 to 40% above basal. Skin temperatu
in the seasonal group exhibited no change while a
small but significant fall in the skin temperature oc-
curred in the chamber group. Although no rectal
temperature change was demonstrated in the seasonal
group, there was a significant fall in the rectal tem-
perature in the chamber group. Following the period
of chamber and seasonal cold acclimatization, both
groups were subjected to 21 days of heat exposure
with exercise followed by another measurement of
response to cold, In both groups the changes induced
by the natural winter exposure and the chamber cold
exposure were not influenced by the respective pe-
riods of heat exposure. Since previous studies have
demonstrated the lack of influence of cold exposure
on heat acclimatization, it is concluded that heat and
cold acclimatization are not mutually exclusive and
can exist simultaneously in man. (Author's abstract)

10694

Davis, T. R. A. 1960
EXPERIMENTAL COLD ACCLIMATIZATION IN
MAN. — Army Medical Research Lab., Fort
Knox, Ky. (USAMRL Project no. 6X64-12-001-08).
Report no. 457, Dec. 19, 1960. 1i+8 p.

Chronic exposure to cold in man produces a
significant reduction in shivering and a less pro-
nounced reduction in cold-induced metabolism, Af-
ter 10 days of exposure, rectal temperature was
reduced but surface temperatures remained unaf-
fected by 31 days of exposure. On the basis of the
above results, it is concluded that man can be ar-
tificlally cold-acclimatized, and that after acclima-
tization heat production is produced by non-shiver-
ing thermogenesis. Extremity temperature altera-
tions do not take place as a result of chronic artl-
ficial cold exposure. (Author's abstract)

10695
Davis, T. R. A,, 1959

D. R. Johnston, and F. C. Bell
SEASONAL ACCLIMATIZATION TO COLD IN
MAN,—Army Medical Research Lab., Fort Knox,
Ky. (Project no. 6-64-12-028). Report no. 386,

May 25, 1959, ii+7 p.

The decrease in shivering and heat production ef-
fected in man by seasonal change indicates that phys-
iological acclimatization to climate takes place in
man. Since similar physiological changes in animals
are associated with an increase in resistance to cold,
it is possible that man's resistance to cold can also
be increased in like manner. Moreover the acclima-
tized man operates in the cold with greater economy
as compared to the unacclimatized individual. It is
proposed that this economy is achieved in large
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measure by a decrease in heat loss via the respira-
tory system. The seasonally acclimatized man shows
evidence of the presence of nonshivering thermogen-
esis. The failure of heat acclimatization to change
the criteria of cold acclimatization indicates that

the two mechanisms are not mutually exclusive

and de-acclimatization is due not to the presence

of the other but to the absence of the adequate
acclimatizing stimulus. (Authors' abstract)

10696
Davis, T. R. A.,

H. T. Hammel, J. D. Hardy, J. S. Hart, R. J.
Hock, D. J. Ingle, C. P, Lyman, C. A. Nichol,
K. E. Paschkis, V. R. Potter, P. F. Scholander,
and R. E. Smith
SYMPOSIUM ON METABOLIC ASPECTS OF ADAP-
TATION OF WARM-BLOODED ANIMALS TO COLD
ENVIRONMENT: DISCUSSION.— Federation Pro-
ceedings, 17 (4): 1066-1073. Dec. 1958.

Various aspects of the metabolic response of
animals to cold are discussed, and theories of the
mechanism of response are considered. Subjects
discussed include the intermediate type of hiberna-
tion found in bears and other carnivores; specific
stimuli for the initiation of hibernation and for
arousal; the phosphorus/oxygen ratio and rate of
adenosine triphosphate synthesis during cooling and
in hibernation; psychological adaptation to cold in
man; adrenal and thyroid function during cold ex-
posure; studies of nonshivering thermogenesis by
diathermy; the glutamic-pyruvic transaminase sys-
tem; and the role of COg in hibernation.

10697
Depocas, F., 1960

and R. Masironi
BODY GLUCOSE AS FUEL FOR THERMOGENESIS
IN THE WHITE RAT EXPOSED TO COLD. —
Amer. Jour. Physiol., 199 (6): 1051-1055. Dec.
1960.

Various parameters of glucose metabolism were
measured with cl4-glucose in unanesthetized warm-
and cold-acclimated rats at 30° and 6° C. Ex-
posure of warm-acclimated rats to cold was asso-
ciated with a decrease in turnover time of plasma
glucose, no change in glucose pool size and space,
an increase in rates of turnover and oxidation
rate to the turnover rate, no change in percentage
of respiratory COg derived from glucose oxidation,
and a decrease in liver glycogen content. Approxi-
mately reversed changes were observed in cold-
acclimated rats transferred from a cold to a warm
environment except in the values of turnover time
of plasma glucose and terminal liver glycogen con-
tent which underwent smaller changes. It is con-
cluded that cold-induced thermogenesis in white
rats, whether acclimated to warm or cold environ-
ments, is associated with an increase in carbohy-
drate catabolism proportionate to the increase in
energy metabolism. (Authors’ abstract)

10698
Depocas, F. 1960

CALORIGENESIS FROM VARIOUS ORGAN SYS-
TEMS IN THE WHOLE ANIMAL. — Proceedings
of the International Symposium on Cold Acclima-
tion, Buenos Atres, August 5-7, 1959. Published
in: Federation Proceedings, 19 (4, Supplement no.
5): 19-24. Dec. 1960 (Part II).

The capability of cold-acclimated rats to pro-
duce heat by means other than shivering is now
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well demonstrated. There is, however, disagree-
ment on the site of origin of this thermogenesis,
Recent work on the ability of functionally eviscer-
ated, cold-acclimated rats to increase their oxygen
consumption on exposure to cold points to extra-
abdominal tissues as possible sites for nonshiver-
ing thermogenesis. Data on the ability of function-
ally eviscerated, cold-acclimated rats, as well as
sham-operated cold-acclimated rats, to respond to
noradrenaline bring additional evidence for the
importance of extrahepatic tissues as the site of
nonshivering thermogenesis. (Author's abstract)

10699

Depocas, F. 1960
GLUCOSE METABOLISM IN WARM- AND COLD-
ACCLIMATED RATS. — Proceedings of the In-

ternational Symposium on Cold Acclimation, Buenos
Aires, August 5-7, 1959, Published in: Federation
Proceedings, 19 (4, Supplement no. 5): 106-109.
Dec. 1960 (Part II).

Alterations in carbohydrate metabolism observed
in warm- and cold-acclimated animals are re-
viewed, and recent work on the dynamics of glu-
cose metabolism in warm- and cold-acclimated
white rats exposed to warm and cold environments
i1s described. (Author's abstract)

10700

Depocas, F. 1959
THE POOL SIZE, TURNOVER RATE, AND OXIDA-
TION RATE OF BODY GLUCOSE IN ANESTHE-
TIZED WARM- AND COLD-ACCLIMATED RATS
EXPOSED TO A WARM ENVIRONMENT.—Canad.
Jour. Biochem, and Physiol. (Ottawa), 37 (2): 285-
295. Feb. 1959,

The size and space of the body glucose pool along
with its turnover and oxidation rates were measured
in anesthetized 30° and 6° C. acclimated rats by a
method involving continuous intravenous injection of
small amounts of D-glucose uniformly labelled
with C14 and attainment of relatively constant
specific activities of plasma glucose and respiratory
carbon dioxide. Values of glucose pool space in
warm-acclimated rats were in accord with those
found in the dog by a similar method. Results ob-
tained on warm-acclimated rats indicated that previ-
ous published values of turnover and oxidation rates
of glucose for normal rats were high by a factor of
approximately 2 to 4. In cold-acclimated rats,
average absolute values of glucose pool size were
significantly smaller than in warm-acclimated rats
but the difference was lost when results were re-
lated to body weight., Small, non-significant differ-
ences in values of glucose pool size per 100 g. body
weight and in plasma glucose concentration com-
bined to give a significantly larger glucose space
in cold- than in warm-acclimated rats. Glucose
turnover and oxidation rates, the ratio between these
two quantities, and the proportion of respiratory
carbon dioxide derived from glucose oxidation were
not significantly different in the two groups of rats,
thus indicating that cold acclimation is not associ-
ated with major alterations in glucose metabolism at
least when studied on fully fed anesthetized animals
at 30° C, (From author's abstract)

10701
Diven, R. H,,
H. M. Page, E. S. Erwin, and C. B. Roubicek
EFFECT OF ENVIRONMENTAL TEMPERATURE

1958
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ON DIURNAL VARIATION OF BLOOD CONSTIT-
UENTS IN THE BOVINE.-— Amer. Jour. Physiol.,
195 (1): 88-90. Oct. 1958.

The effect of ambient temperature changes on the
diurnal variation of blood constituents was deter-
mined in five yearling Hereford steers maintained
in the open sunlight for three 18-hour periods. Feed
was withheld during the sampling periods, and
water was restricted during one period. Serum
protein levels were found to vary directly with
rises in ambient temperature, indicating that thermal
stress alters either hemoconcentration or inter-
and intracellular water distribution. Blood
creatinine, plasma cholesterol, and carotene
showed an inverse relationship with temperature.
No effect of temperature was seen on blood glucose
or plasma uric acid concentration. The differences
between the data obtained in this study and ob-
servations made under controlled environmental
conditions reveal a difference in the response of
animals to changing high ambient temperatures and
to high temperatures in an environmentally con-
trolied chamber.

10702

Dobrovol'skii, L. A. 1961
[CHANGES IN PROTEIN METABOLISM DURING
PROLONGED ACTION OF HIGH TEMPERATURE]
Izmeneniia belkovogo obmena pri dlitel'nom voz-
deistvil vysokol temperatury. —— Gigiena i sani-
tariia (Moskva), 26 (6): 25-28. June 1961. In Rus-
sian, with English summary (p. 28).

English translation published by U. S. Joint Publ.
Research Serv. (New York), No. 10076 (CS0O:6629-
N/1), Sept. 8, 1961. 6 p. (Available from Office of
Technical Services, U. S. Dept. Commerce)

Ten rabbits were exposed to 40° C. temperature
with 25¢ relative humidity, 3 hours each day for
150 days; five rabbits were used as controls. Body
temperature, respiratory rate, and body weight
were determined before and after each heat expo-
sure; protein fractions of the blood serum were
analyzed once every two weeks; furthermore,a
study was made of the §35 methionine uptake by
serum proteins. Two distinct phases of reaction
to heat stress were observed. The first is that of
a relative adaptation to heat evidenced by a lability
of the heat-regulatory indices and a temporary fall
in the globulin concentration. The second phase,
characterized by a progressive loss of adaptation,
took place in the fourth and fifth month of heat ex-
posure. The associated increase in total serum
protein concentration is viewed as part of the
hemoconcentration under heat stress hindering the
activity of cardiovascular and heat-regulatory sys-
tems,

10703

Donhoffer, S., 1959

G. Szegvari, 1. Jarai, and M. Farkas
THERMOREGULATORY HEAT PRODUCTION IN
THE BRAIN.—Nature (London), 184 (4691): 993-
994. Sept. 26, 1959.

Thermocouples were introduced into anesthetized
rats into the brain just behind the coronary suture,
into the colon, lumbar musculature, and subcutane-
ous tissue above the cranium and back. The envi-
ronmental temperature changed abruptly by trans-
fering the respiratory chamber to a water-bath at
18-20° C., and vice versa, several times during the
course of the experiment. The stabilization of re-
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corded brain temperature coincided with the rise in
oxygen consumption, whereas temperatures at other
sites continued to decline, colonic temperature fall-
ing well below brain temperature. The temperature
of arterial blood was always lower than colonic
temperature, and an increase in blood flow decreased
the temperature difference kotween the arterial
blood and the brain if heat production in the brain
remained unaltered. Crossing of brain and colonic
temperature curves indicates a local increase in
heat production, originating most probably in the
neuroglia.

10704
Dorodnitsyna, A. A.,
and E. R. Shepelev

[HEAT EXCHANGE IN MAN UNDER CONDITIONS
OF HIGH TEMPERATURES] Teploobmen chelo-
veka v usloviiakh prebyvaniia pri vysokykh temper-
aturakh, —— Fiziologicheskii zhurnal SSSR (Lenin-
grad), 46(5):607-612. May 1960. In Russian, with
English summary (p. 612).

The heat exchange of man in a state of relative
rest was studied under conditions of varying am-
bient temperatures (40, 50, 70, and 75°C.). The
measurements included determination of values for
heat production, heat emission, and heat accumu-
lation in the organism, as well as registration of
the pulse rate and the body temperature. The
data allowed an estimate of the heat load imposed
on man in various temperatures and the calculation
of the time span for which the studied heat loads
may be endured relative to the speed of heat stor-
age and the limiting permissible values of heat
accumulated by the organism. (Authors' summary,
modified)

1960

10705
Durrer, J. L.,

and J, P. Hannon
GLUCOSE TOLERANCE AND INSULIN SENSITIVITY
OF THE COLD-EXPOSED BEAGLE DOG.—Arctic
Aeromedical Lab., Fort Wainwright, Alaska
(Project no. 8237-33). Technical Report no. 61-32,
Oct. 1961, 6 p.

Five male Beagle dogs were obtained from a
moderate climate and were immediately subjected
to 4-weeks indoor exposure to a warm control
environment. This was followed by gradual ex-
posure for ten days to outdoor winter temperatures
in the Arctic, after which they were subjected to
continuous outdoor exposure. Measurements of in-
sulin sensitivity and glucose tolerance were made
during the control and cold-exposed condition. They
indicated little, if any, effect of cold acclimatization
on insulin sensitivity, although some changes in the
shape and the position of the blood glucose curve
following insulin injection were noted. Cold acclima-
tization was associated with an increase in the
glucose tolerance. (Authors' abstract)

1961

10706

Eagan, C. J. 1961
THE EFFECT OF DEPTH OF IMMERSION ON THE
RESPONSES OF THE FINGER IN ICE WATER.—
Arctic Aeromedical Lab., Fort Wainwright, Alaska.
Technical Note no. AAL-TN~60-4, Oct. 1961. 12 p.

The effect of depth of immersion of the finger in

ice water on the vascular reactions and pain sensa-
tions was investigated. The middle finger served as
a control and was immersed to the level of the second
joint. Immersion to the level of the first joint of the
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index finger of one hand, and to the second joint of
each were compared with those of its simultaneously
immersed, adjacent, middle finger. The results
showed that there was a less intense cold-induced
vasoconstriction, a tendency towards an earlier re-
active vasodilation, and less intense pain sensation
in a finger shallowly immersed. It is suggested that
disparity between the results of investigators, in
studies of the effect on vasodilation of recurrent ice-
water immersion of the finger, may possibly be ex-
plained by the lack of awareness of the importance of
depth of immersion, and of other factors, during tests
for cold adaptation. The writer submits that the null
hypothesis cannot be rejected unless differences in
response are observed when fingers are compared
under identical conditions. (Author's summary)

10707

Eagan, C. J. 1961
THE ORIGINS OF HEAT LOST FROM EXTREMITIES
IN ICE WATER.~——Arctic Aeromedical Lab., Fort
Wainwright, Alaska. Technical Note no. AAL TN-
60-13, April 1961. 12 p.

The origins of heat lost during ice-water calori-
metry of the human finger for 30 minutes, and of the
rabbit ear for 5 minutes, have been estimated from
experimental measurements combined with theoreti-
cal calculations. It is estimated that heat convec-
tively transferred to the immersed extremity by the
blood stream supplied 97.5% of total heat lost from
the finger of normothermal man, 90% from the ear of
the normothermal rabbit, and 95% from the ear of the
hyperthermal rabbit. Almost all of the remainder of
total heat loss was supplied through cooling of the ex-
tremity (local heat debt), although a negligible amount
was derived from local metabolism. It is concluded
that total heat loss is a suitable criterion of the rate
of blood flow when the vascular responses to ice-
water immersion are compared in the corresponding
fingers of man or in the ears of the rabbit. It is im-
plied that surface temperature is a suitable criterion
for comparing rates of blood flow in extremities ex~
posed to cold air. (Author's summary)

10708
Edholm, O. G. 1960
POLAR PHYSIOLOGY. — Federation Proceedings,

19 (4), Supplement no. 5: 3-8. Dec. 1960 (Part II).

This review of studies on the acclimatization of
man to cold includes observations in cold chambers,
the results of field work on subjects permanently
residing in cold places, and studies on men from
temperate climates sent on polar expeditions. Con-
clusions indicate that (1) there is a need for fur-
ther studies under better controlled conditions; (2)
there is no proof so far that man adapts, physio-
logically, to cold; and (3) the most favorable aspects
of polar physiology are not concerned with cold at
all, but rather with the study of fundamental human
biology.

10709
Elsner, R. W,,

K. L. Andersen, and L. Hermansen
THERMAL AND METABOLIC RESPONSES OF
ARCTIC INDIANS TO A STANDARD MODERATE
COLD EXPOSURE AT THE END OF WINTER.—
Arctic Aeromedical Lab., For Wainwright, Alaska
(Project no. 8240-16). Technical Report no. 60-4,
April 1961. 11 p,

1961
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Oxygen consumption, skin temperature and rectal
temperature during nights of cold exposure were
measured in eight Indian men from a remote arctic
village who had been similarly studied the previous
fall. The metabolic response of the Indians to cold
exposure was similar in the spring to that observed
in the fall studies. All subjects showed a general
increase of about 30% in Og consumption during the
night. In addition, the basal metabolic rate of four
subjects measured was slightly above the Dubois
standards, as in the fall. A decline in rectal and
skin temperatures throughout the night was ob-
served to be similar to that of the same subjects
in the fall, with the exception that the surface tem-
peratures of arms and legs were slightly cooler in
the spring. It was concluded that, except for a
tendency toward heat conservation by cooling of
extremities, no metabolic or thermal changes of a
seasonal nature had taken place in these subjects
during the arctic winter. (Authors' abstract)

10710

Euler, U. S, von 1950
EXPOSURE TO COLD AND CATECHOLAMINES,
— Proceedings of the International Symposium
on Cold Acclimation, Buenos Aires, August 5-7,
1959. Published in: Federation Proceedings, 19 (4,
Supplement no. 5): 79-81. Dec. 1960 (Part II).
Estimations of the chromaffin reaction in the
adrenal gland of animals exposed to cold have
shown that when the cold stress was moderate and
the animals remained in a good state over a pro-
longed period, a more or less normal picture was
observed in the adrenal medulla, Likewise, in
cold-adapted animals the catecholamine content in
the gland may be normal or even ingcreased. From
these observations it i8 hard to draw conclusions
as to the actual release, On the other hand acute
cooling, accompanied by a fall of body temperature
of several degrees C., is followed by a definite
increase in the release of adrenaline and also by
its depletion in adrenal glands. The importance of
following continuously the catecholamine production
over prolonged periods of cold stress and adapta-
tion by measuring the output in urine is empha-
sized. (Author's abstract)

10711
Evans, M. 1961

THE RESPIRATORY AND CARDIOVASCULAR RE-
SPONSE TO IMMERSION IN COLD AND WARM
WATER. — Quart. Jour. Exper. Physiol. (Lon-
don), 46 (1) 83-94. Jan. 1961.

During their first few minutes of immersion in
stirred water at 5° and 15° C., the pulmonary
ventilation of twelve unclothed men was high, and
their end-tidal carbon dioxide tension fell. The
carbon dioxide tension then returned to or a little
above its original level but did not greatly exceed
it even In working experiments lasting 20 minutes
in water at 5° C. or 40 minutes in water at 15° C.
In water at 37.8° C. the men's heart rates rose
steadily, in water at 25° C. they fell and remained
low, and in water at 5° and 15° C. they rose and
then fell. Repeated immersion at 15° C. reduced
or abolished the entire respiration and heart rate
responses to immersion and the metabolic re-
sponse, but did not significantly increase the falls
in rectal temperature. Clothing also reduced the
reflex responses to immersion. A number of
ventricular extrasystoles were observed during the
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first 2 minutes of immersion in water at 15° C.,
and it is suggested that ventricular fibrillation due
to increased venous and arterial pressures, ad-
renaline, and hyperventilation, may be responsible
for some cases of sudden death in cold water.
(From the author's summary) (32 references)

10712
Everett, N. B., 1961

and L. Matson
RED CELL AND PLASMA VOLUMES OF THE
RAT AND OF TISSUES DURING COLD ACCLIMA-
TION, — Jour. Applied Physiol., 16 (3): 557-561.
May 1961,

Also published as report: THE RED CELLS AND
PLASMA VOLUMES OF THE RAT AND ITS IN-
DIVIDUAL TISSUES AND ORGANS DURING AC-
CLIMATIZATION TO COLD. — Univ. of Washing-
ton. School of Medicine, Seattle; issued by Arctic
Aeromedical Lab., Fort Wainwright, Alaska (Proj-
ect no. 8237-26). Technical Report no. 60-35, Oct.
1961, 18 p.

Red cell and plasma volumes of the total rat
and of its individual tissues and organs were de-
termined for animals exposed to 5° C. for 4 hr.,
2 weeks, and 6 weeks. In addition, the tissue
hematocrit ratios were determined. These values
were compared with those of rats kept at 24° C.
Feb9-labeled erythrocytes and I131-labeled albu-
min were given intravenously, and after mixing
the rats were frozen in liquid nitrogen. The or-
gans and tissues were removed in the frozen
state, assayed for radioactivity, and blood cell and
plasma volumes were calculated on a unit weight
basis. Significant changes in blood cell and plas-
ma volumes were observed for the total rat and
for many of the individual organs. There was a
significant increase in the red cell content of the
total rat within 24 hr. of cold exposure. After 6
weeks, total blood volume was increased by ap-
proximately 20% over the control level and the in-
crease in erythrocyte volume was slightly more
than the increase in plasma volume. The hemato-
crit ratio of heart blood was 44.8 after 6 weeks
exposure compared with 41.5 for controls. In
general, it can be said that the somatic parts of
the body showed increases in blood volume whereas
the visceral parts had decreased volumes. (Au-
thors' abstract)

10713
Felts, J. M,, 1959

and E, J, Masoro
EFFECTS OF COLD ACCLIMATION ON HEPATIC
CARBOHYDRATE AND LIPID METABOLISM, —
Amer. Jour. Physiol., 197 (1): 34-36. July 1959.

The acclimation of rats to low environmental tem-
peratures was found to alter the hepatic metabolic
response to fasting for 1 day at 0-2° C. Liver
glycogen was stabilized, fatty infiltration of the liver
did not occur and liver slices were bettexi ‘?ble to
oxidize acetate-1-C14 and palmitate-1-C** to
Cl403. These results provide an excellent example
of an acclimation process occurring at the molecular
level. (Authors? abstract)

10714
Ferguson, I. D., 1958

and A, B, Hertzman
REGULATION OF BODY TEMPERATURE DURING
CONTINUOUS EXPOSURE TO HEAT.—St. Louis
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Univ. School of Medicine (Contract AF 18(600)-3357);
issued by Wright Air Development Center. Aero
Medical Lab., Wright-Patterson Air Force Base,
Ohio. (Project no. 7155, Task no. 71804). WADC
Technical Report no. 57-727, July 1958, iii+17 p.

PB 140908

Three lean healthy resting nude young men were
exposed twice to dry and wet bulb temperatures of
43.3° and 30.3° C. for 32 hours. Body weight was
maintained by food and water. Physiological regula-
tion of body temperature was continuously successful
as indicated (after initial thermal equilibration of the
subject with the chamber) by essentially constant skin
and oral temperatures, rates of water loss, and un-

weighted averages of regional sweating rates. Fatigue

of the subjects did not show in rates of total evapora-
tion or in body temperatures. Forehead sweating
rates tended to increase. Small diurnal variations
seemed to appear in several of the regional sweating
rates but may not have been statistically significant.
The regional pattern characteristic of the particular
subject at ambient temperature of 43,3° C. was ex-
hibited continuously during the entire exposure and in
the repeat experiment. The mean rates of urine for-
mation in the six experiments showed an inverse re-
lation with the mean oral temperatures. (Authors'
abstract)

10715

Fine, B. J. 1958
THE COMPARATIVE EFFECTIVENESS OF SOME
PSYCHOLOGICAL AND PHYSIOLOGICAL MEAS-
URES IN RANKING THE IMPACT OF DIVERSE
ENVIRONMENTAL CONDITIONS. — Jour.
Applied Psychol., 42 (5): 353-356. Oct. 1958,

Two studies are presented which compare
the effectiveness of a subjective rating scale
with two physiological measures, mean weighted
skin temperature and average increase in meta-
bolic rate, in ranking eight environmental condi-
tions (varying in ambient temperature, humidity,
and wind speed) from warmest to coldest. The
results of both studies indicate a high degree of
consistency between individual responses on each
measure and a high degree of agreement between
the subjective rating method and both mean
weighted skin temperature and metabolic rate
methods of ranking the conditions. X is noted
that the subjective scale might be used instead
of the physiological measurements for the purpose
of comparing conditions with regard to the rela-
tive warmth or coldness of groups of individuals
within the conditions, but only for that purpose.
(Author's summary)

10716
Fleischner, J. R., 1959
and F. Sargent
EFFECTS OF HEAT AND COLD ON THE ALBINO
RAT: CROSSED RESISTANCE OR CROSSED SEN-
SITIZATION ?—Jour. Applied Physiol., 14 (5):
789-797. Sept. 1959.

Two experiments were carried out to test whether
or not cold-acclimatized rats adjust better to heat
and heat-acclimatized rats adjust better to cold than
rats not previously exposed to either environmental
extreme. In both, groups of rats were exposed to
94.5-96.5° F. (hot), 33-40° F. (cold), and 76-78° F.
(control). In the first experiment 45 female Holtzman
littermates were used. After 50 days, "hot" rats
were abruptly transferred to cold, "cold" rats to
heat. Control animals were also placed in each
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environment. In the second experiment 55 identical
rats were similarly treated; the cross, however,
was made after 29 days. Rats exposed to 95° F. ex-
hibited sustained hypothermia. Rats exposed to

36° F. developed a transient hypothermia which
lasted longer in the first experiment than in the
second and was accompanied by more severe cold
injury. Heat was not a stress in the sense of Selye,
but cold was. There was crossed sensitization
rather than crossed resistance. (Authors' abstract)

10717
Fox, R. H., 1961

R. Goldsmith, D. J. Kidd, and H. E. Lewis
ACCLIMATIZATION OF THE SWEATING MECH-
ANISM IN MAN [Abstract]. — Jour. Physiol. (Lon-
don), 127 (2): 56P-57P. July 1961.

Healthy subjects were exposed to hot environ-
ments in which their oral temperature reached
37.3, 37.9, or 38.5° C. for 1/2 to 2 hours daily
for 12 days. The effects of this acclimatization on
perspiration rate (when performing a controlled
physical activity in a standard *"hot climate'') was
studied. The subjects maintained at the lowest body
temperature level did not show an increase in
sweat rate, whereas those maintained at the high-
est body temperature level exhibited a progressive
increase which was most marked for the subjects
with the longest exposure (120%) and least for
those with the shortest exposure (50%). It is con-
cluded that small elevations in body temperature,
maintained for short periods daily in the manner
described, are capable of causing an acclimatiza-
tion of the sweating mechanism in man.

10718
Fox, R. H,, 1961
R. Goldsmith, D. J. Kidd, and H. E. Lewis
CHANGES IN PERIPHERAL BLOOD FLOW WITH
HEAT ACCLIMATIZATION [Abstract]. — Jour.
Physiol. (London), 127 (2): 57P-58P. July 1961.
Nine male subjects, acclimatized to daily body
temperature elevation levels (37.3-38.5° C.) for
three different durations (1/2 - 2 hrs.), were tested
both before and after acclimatization for peripheral
blood-flow response to body heating. For this test
the subjects were heated to an oral temperature of
38.5°'C. and body temperatures, blood flow in the
hand and forearm, and skin changes in the chest
and in one ear pinna were measured. Blood flow
at the end of the heating period was higher in the
forearm, hand, chest, and ear after acclimatiza-
tion.

10719
Fox, R. H. 1960
HEAT STRESS AND ATHLETICS. — Ergonomics

(London), 3 (4): 307-313. Oct. 1960,

This paper reviews the principal ways in which
the human body responds to heat stress and the
physiological mechanisms available to the body for
combating such stress. A hypothetical case of a
marathon runner competing in the 1960 Olympic

Games in Rome, Italy, is used to illustrate the val-

ue of applying the concepts of thermal exchange
analysis to evaluate the severity of a particular
heat stress situation.
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10720
Frada, G., 1959
and G. Panno _

[EFFECT OF EFFORT AND OF ENVIRONMENTAL
HYPERTHERMIA ON RENAL FUNCTION] Influenza
dello sforzo e dell'ipertermia ambientale sulla fun-
zionalita renale.— Bolletino della societa italiana di
biologia sperimentale (Napoli), 35 (23): 1586-1588.
Dec. 15, 1959. In Italian.

Twenty subjects between 19-40 years of age were
subjected to heat stress (43°-45° C.) for a period of
two hours while undergoing alternate periods of phys-
ical exercise and rest. The determination of renal
plasma flow, glomerular filtration, and other func-
tional indices at rest and at normal temperature
showed values within the normal range for all sub-
jects. Physical exercise produced in all subjects a
slight decrease in glomerular filtration rate and in
plasma flow. Exposure to environmental hyper-
thermia induced a marked decrease in glomerular
filtration rate and plasma flow; these parameters
were further decreased with the addition of effort.

10721
Frada, G., 1959
and G. Mentesana

[MODIFICATIONS OF THE WATER-SALT METABO-
LISM DUE TO THE EFFECT OF ENVIRONMENTAL
HYPERTHERMIA] Modificazioni del ricambio idro-
salino per effetto dell'ipertermia ambientale,—
Bolletino della Societa italiana di biologia sperimen-
tale (Napoli), 35 (23): 1583-1586. Dec. 15, 1959. In
Italian.

Seventeen males between 29 and 63 years of age
were subjected to heat (45° C.) for three hours. Body
fluid examinations were made in the 24-hour period
before and after hyperthermia. The following re-
sults were obtained: (1) a decrease of total body
water; (2) an increase in extracellular fluids; (3) a
decrease in plasma mass with an increase in hema-
tocrit values; (4) a decrease of blood sodium values
with regard to base values; (5) increased blood po-
tassium; (6) a decrease of urine sodium in twelve
cases and an increase in five; (7) an increase in
urine chloride in 11 cases and a decrease in 6; and
(8) an increase in urine potassium in 15 cases and a
decrease in 2. It is concluded that heat stress pro-
duces a reduction of total body water and increases
extracellular fluids.

10722

Frankel, H. M. 1959
EFFECTS OF RESTRAINT ON RATS EXPOSED
TO HIGH TEMPERATURE.-—Jour. Applied Physiol,,
14 (6): 997-999. Nov. 1959.

Male rats were placed in a cage either 8 x 8 x 10
inches (free), or 2 x 2 x 8 in. (restrained), and
exposed to ambient temperatures between 40° and
60° C. Restrained rats died sooner than free
animals at all temperatures. There was no signif-
icant difference between final rectal temperatures
of free and restrained rats at ambient temperatures
greater than 40° C.; mean for these groups was
44.6° C. At 40° C. the final rectal temperature
was slightly lower in the restrained group (43.4°
versus 44.6° C.). Restraint had no significant
effect on the constituents of the blood examined.
Serum potassium and specific gravity and blood
hematocrit were increased and serum sodium was
unchanged in heat-exposed rats compared with
controls at 26° C. Serum calcium varied ir-
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regularly with exposure temperature. {Author's
abstract)

10723
Fregly, M. J., 1961
P. F. Jampietro, and A. B. Otis

EFFECT OF PROPYLTHIOURACIL TREATMENT
AND ADRENALECTOMY ON HEAT PRODUCTION
AND HEAT LOSS DURING ACUTE EXPOSURE TO
COLD., —— School of Aviation Medicine, Brooks
Air Force Base, Tex. Report no. 61-46, April
1961. 9 p.

Thyroidectomy (propylthiouracil treatment) and
adrenalectomy increased the rate of cooling of rats
restrained and subjected to air at 5° C. At the
same colonic temperature during cooling, both
thyroidectomized and adrenalectomized rats main-
tained higher skin temperatures than did control
rats. Heat production (measured by oxygen con-
sumption) was determined for thyroidectomized and
control rats only. At the same colonic tempera-
tures during cooling thyroidectomized rats had the
same heat production as controls. Calculation of
heat loss at a glven colonic temperature during
cooling, however, revealed it to be greater for
thyroidectomized than for control rats. The ina-
bility of thyroidectomized rats to tolerate cold as
well as the control rats did under these conditions
is due almost entirely to a more rapid loss of
body heat. Failure to conserve heat may be re-
lated to changes in vascular reactivity induced by
the hypothyroid state. (Authors' abstract) (26 ref-
erences)

10724

Froese, G. 1958
EFFECT OF BREATHING O2 AT ONE ATMOS-
PHERE ON THE RESPONSE TO COLD IN HUMAN
SUBJECTS.—Jour. Applied Physiol., 13 (1): 66-74.
July 1958.

A study was made of the effects of oxygen
breathing on the metabolic response of men to
cold. Ten partially nude resting subjects exposed
to a temperature of 9-12° C. for 20-30 minutes
showed a lower increase in oxygen consumption
when breathing oxygen, and a lower heart rate,
minute respiratory volume, respiratory frequency,
and electromyographic activity. Oxygen breathing
had no apparent effect on shivering activity.

10725
Gambino, J. J., 1961
M. S, Billings, B, G. Lamson, and L. R. Bennett

EFFECTS OF POSTIRRADIATION CHRONIC COLD
STRESS ON IRRADIATED RATS.— Univ, of Califor-
nia, School of Medicine, Los Angeles; issued by
School of Aviation Medicine, Brooks Air Force Base,
Tex. Report no, 61-50, Feb. 1961. 6 p.

A comparison was made of the long-term response
of rats to chronic, intermittent cold stress adminis-
tered following whole-body irradiation, adrenal ir-
radiation, and no irradiation. There was no signifi-
cant difference in longevity or time of appearance of
external neoplasms when any of the cold stressed
groups were compared with their noncold stressed
controls. (Authors' summary)

10726

Garrido, C. M, 1959
ACTION OF DIFFERENT SUBSTANCES ON THE RE-
SISTANCE TO COLD IN NORMAL AND ADRENALEC-
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TOMIZED ALBINO RATS [Abstract].—Acta physio-
logica latino-americana (Buenos Aires), 9 (3): 233-
234. 1959.

Survival time of adrenalectomized rats exposed to
intense cold was not modified by the administration of
glucose, aseorbic acid, ACTH, somatropin, levo-
thyroxine, adrenaline, DOCA, or 19-nor-methyltes-
tosterone. Normal rats were not protected by glucose
or somatropin administration. Survival time in in-
tense cold was prolonged in rats receiving cortisone,
cortisol, prednisone, 2-methyl-9-chlor-hydrocortisone
and dexamethasone. Progesterone had a less protec-
tive action. An increased resistance to cold was ob-
served in normal rats treated 7 days previously with
ACTH, prednisone, and ascorbic acid.

10727

Garrido, C. M. 1980
[SOME HISTOLOGICAL AND BISTOCHEMICAL
MODIFICATIONS OF THE ADRENAL CORTEX OF
WHITE RATS EXPOSED TO COLD] Algunas modifi-
caciones de la histologfa e histogquimica de la cor-
teza suprarrenal de las ratas blancas sometidas al
frio. — Revista de la Sociedad argentina de bio-
log{a (Buenos Aires), 36 (1-2): 9-12. April-May
1960. In Spanish, with English summary (p. 12).

A histological and histochemical study of the
adrenal glands of rats exposed to intense cold
showed (1) a disappearance of the differential zone
between the zona fasciculata and zona reticulata,
and sinusoldal dilatation in the zona fasciculata;
(2) an intense depletion of lipids and a decrease
in ascorbic acid content two hours following ex-
posure, and an almost total depletion of both sub-
stances in rats killed by cold; and (3) slight modi-
fications in alkaline phosphatase content. (Author's
summary, modified)

10728

Gaydos, H. F. 1958
EFFECT ON COMPLEX MANUAL PERFORMANCE
OF COOLING THE BODY WHILE MAINTAINING
THE HANDS AT NORMAL TEMPERATURES.—
Jour. Applied Physiol., 12 (3): 373-376. May 1958.

Performance on two complex manual tasks (knot
tying and block stringing) was tested under con-
ditions in which the body and hands were cooled
by exposure to an ambient temperature of 45° F.,
or in which the body was cooled while the hands
were kept warm. With body surface cooling to
78°, a significant decrement in manual proficiency
was observed when hand skin temperature fell to
50-55°, but no decrement occurred when hand
temperature was maintained at 80° or higher. It
is concluded that the body can be cooled to a con-
siderable degree without affecting manual per-
formance, if the surface temperature of the hands
is maintained at a normal level.

10729
Gaydos, H. F., 1958
and E. R. Dusek
EFFECTS OF LOCALIZED HAND COOLING VER-
SUS TOTAL BODY COOLING ON MANUAL PER-
FORMANCE. —Jour. Applied Physiol., 12 (3): 377-
380, May 1958.

Performance on two complex manual tasks
(knot tying and block stringing) was tested under
conditions in which the body and hands were
cooled by exposure to an ambient temperature
of 15° F., or in which the hands were cooled in
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5° air while the body remained warm. Cooling

of the fingers to a temperature of 50-65° produced

a similar significant decrement in manual profi-
ciency under both experimental conditions. It is
suggested that cooling of the hands has a detrimental
effect on manual periormance regardless of the
temperature of the body.

10730
Geoghegan, B., 1958
D. F. Roberts, and M. R. Sampford
A POSSIBLE CLIMATIC EFFECT ON NAIL
GROWTH. —Jour. Applied Physiol., 13 (1): 135-138.
July 1958.

The rate of growth of fingernails was measured
in 49 naval personnel during 6-week exposures to
Arctic and temperate climates. Average nail
growth was markedly retarded in the Arctic, but the
effect varied considerably from subject to subject.
No correlation was observed between nail growth
and the extent of environmental exposure or food
intake based on group mess consumption. I is sug-
gested that the reduction in nail growth in a cold
environment is due to a decrease in peripheral
blood flow.

10731
Gladoshchuk, G. V., 1959
M. D. Aksenov, and A. M. Kozhin
[THE EFFECTS OF HIGH AIR TEMPERATURES
ON THE FUNCTIONAL CONDITION OF THE
CEREBRAL CORTEX] O vliianii vysokikh temperatur
vozdukha na funktsional'noe sostoianie kory
golovnogo mozga. —Voenno-meditsinskii zhurnal
(Moskva), 1959 (4): 60-62. April 1959. In Russian.
English translation in: Military Medical Journal,
1959 (4): 99-103. New York: U.S. Joint Pub. Re-
search Serv., No. 1736-N, July 13, 1959. (Available
from Office of Technical Services, U.S. Dept. Com~
merce)

Eight healthy male subjects were exposed to heat
stress in a hermetically sealed chamber. The
length of stay was varied, as follows: at 50° C.,
85-110 min.; at 60° C., 55-60 min.; and at 70° C.,
30-45 min. The functional condition of the cerebral
cortex was determined by the degree of excitability
as measured by changes in muscular strength of
the hands in response to a momentary and a sustained
stress, by the speed of sensorimotor reaction to
sound and light stimuli, by the frequency and ampli-
tude of tremor of the right arm, and on the basis of
subjective reports. In all cases hyperthermia
resulted, as indicated by physiological indices:
body temperature ranging from 38.3° to 38.6° C.;
pulse frequency, 120-130 per min.; systolic blood
pressure, 120~132 mm.; diastolic blood pressure,
40-56 mm.; and respiratory volume, 10.5-12.5
liters per min, Muscular strength in response to
both momentary and sustained stress decreased,
the former by 6-8% and latter by 25.8-47.3%. The
reduction was proportional to the duration of the
heat stress. The sensorimotor reaction times
were increased, and so were the frequency and
amplitude of the hand tremor. The subjective feel-
ing of well-being deteriorated markedly toward the
end of the heat experiment. It is concluded that a
predominance of inhibitory processes takes place
in the cerebral cortex in response to high tempera~
tures. The sensitivity of the analyzers exhibits a
corresponding decrease.
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10732

Glaser, E. M.
THE INFLUENCE OF THE BRAIN ON AC-
CLIMATIZATION. —In: Proceedings of the
International Congresses on Tropical Medicine
and Malaria, VIth (Lisbon, 1958), vol. 6: 28-31,
1958,

Some of the changes in heat acclimatization

which can only be of cerebral origin are considered,
e.g, the lack of discomfort in people partly ac~
climatized to heat, even though skin and rectal
temperatures are only slightly lower than before
acclimatization; and the rapid, measurable degree
of acclimatization which sometimes can be dem-
onstrated after a single day in a hot environment.
Temperature regulation and acclimatization appear
continuous and interdependent. The distinction
must be made between the state of acclimatization
and the ability to acclimatize. Frequent changes
of temperature enhance the ability to acclimatize.

1959

10733
Glaser, E. M.,
and R. J. Shephard
SIMULTANEOUS ACCLIMATIZATION TO HEAT
AND COLD IN MAN [Abstract]. — Jour. Physiol.
(London), 156 (1): 8P-9P. April 1961.

Fifteen men spent 3 hr. every morning in a hot
room (35° C.) for eleven days and 3 hr. every
afternoon in a cold room (about 3° C.) for the

1961

same period. Progressive adaptation to these envi-
ronments could be seen in diminishing reactions of

the skin and mouth temperatures. The decrement
of blood pressure and heart rate responses to im-
mersion of a hand at 47° C. and 4° C. (tested be-

fore and after the eleven exposures) which was ob-

served at the end of the experiment suggests that
warming and cooling of the whole body could in-
hibit responses to localized warming and cooling.
A fall of the mouth temperature on the day after
the cessation of the experiments at the time when
subjects would have been entering the hot room,
and a rise in mouth temperature when they would
have been entering the cold room could be further
evidence that diurnal rhythms of temperature are
influenced by past activities.

10734

Gold, J. 1960
CALORIE NEUTRALIZATION DURING THERMAL
STRESS.—Aerospace Med., 31 (11): 933-940.
Nov, 1960.

The benefit of calorie neutralization during heat
exposure by drinking of ice water is that the body
must expend 37 Calories on a liter of ice water,
but another benefit is that it provides an additional
liter of fluid which can be eventually used for
sweating. The latter benefit is reflected in a
prolongation of sweating time. Even without the
administration of ice water, all subjects could
easily have tolerated periods longer than two hours
at 130° F. With one liter of ice water, it is esti-
mated that subjects can maintain relative comfort
from 75 to 100% longer. Exposure time to 160° F,
is limited, especially for older subjects. In the
case of one young subject, his effective body heat
storage for calorie neutralization was 24.4
Calories per square meter body surface per hour,
whereas his control was 47.4. This means that he
would have 23 effective Calories more to absorb
which would have required at least another 30
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minutes. If the liter of ice water were administered
over a period of two hours (instead of one hour) it
is estimated that the subject could have remained
an extra hour. At 160° F., it is probable that a
liter of ice water can extend the useful time of
exposure at least 50% (and possibly 100%) for young
subjects whose circulatory systems show adequate
compensatory responses. (Author's summary,
modified)

10735
Gold, J.

. 1959
HEAT TESTS.—1In: Project Mercury candidate
evaluation program, p, 41-47. Ed. by C. L. Wilson.
Wright Air Development Center. Aerospace
Medical Lab., Wright-Patterson Air Force Base,
Ohio (Project no. 7164, Task no. 71832). WADC
Technical Report no. 59-505, Dec. 1959.

Heart rate and water evaporative loss were
determined in 31 subjects in ambient temperature
of 130° F, with a relative humidity of 8% and an
air motion of 3 to 5 m.p.h. The data were evalu-
ated statistically and each candidate was assigned
a score in each of three parameters: body heat
storage, Modified Craig Index of Strain, and a new
heart index (based on a ratio between theoretical
heat absorbed and actual heat absorbed). The three
scores were weighed equally, added, and an average
was obtained. The best possible score obtained
was 9.0; the worst, 0.0. Those who made above
6.0 were considered relatively superior, while
those who scored below 3.0 were considered rela-
tively poor. The bulk of the scores ranged between
3.0 and 6.0. Certain cardiocirculatory changes not
reported previously were recorded, mainly with
electrocardiographic and auscultatory findings.

10736
Gold, J.

1961
A UNIFIED SYSTEM FOR EVALUATION AND SE-
LECTION OF HEAT STRESS CANDIDATES. —

Jour. Applied Physiol., 16 (1): 144-152, Jan. 1961.

A system for the evaluation and selection of
heat stress candidates has been developed that is
concerned not only with the extent to which an in-
dividual is capable of dissipating heat, but also
the price he must pay for so doing, The former
is dealt with through the concept of effective body
heat storage (qg); the latter, through a newly de-
veloped index of strain (Ig). Effective body heat
storage is defined as that amount of storage ob-
tained if a subject were able to go into a heat
chamber already fully equilibrated with it and
with all heat-dissipating mechanisms fully operat-
ing. The index attempts to express a new concept,
accumulative circulatory strain, in terms of heart
rate alone. The best subjects (usually in the
young age groups) show a low g and low Ig; the
worst (usually in the older age groups) show a
high qe and low I;. All subjects were maintained
at rest during heat exposure. (Author's abstract)

10737

Goldsmith, R, 1960
USE OF CLOTHING RECORDS TO DEMONSTRATE
ACCLIMATIZATION TO COLD IN MAN. — Jour.

Applied Physiol., 15 (5): 776-780. Sept. 1960,

Eight men lived for a year under considerable
cold stress, doing hard physical outdoor work for
much of the time, Observations of clothing worn
and records of comfort vote were made, together
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with records of environmental conditions. There
was a reduction in the number of layers of clothes
worn in the last quarter of the period as compared
with the first. A comparison between days of
equal windchill in the first and second half of the
period also showed significant reduction in the
clothing assemblies. It is concluded that during a
period of prolonged cold stress men do acclimatize
to the cold, and this is manifested by a voluntary
reduction in the amount of clothing they wear.
(Author's abstract)

10738
Good, A. L., 1960
and A, F. Sellers :

STUDIES OF SKIN, BLOOD, AND RECTAL TEMPER-
ATURES OF UNANESTHETIZED DOGS EXPOSED TO
EXTREME COLD. I. TEMPERATURE CHANGES IN
THE BLOOD OF THE PULMONARY ARTERY AND
LEFT ATRIUM.—Univ. of Minnesota. School of
Veterinary Medicine, St. Paul; issued by Arctic
Aeromedical Lab., Ladd Air Force Base, Alaska.
Technical Report no. 57-52, Feb. 1960. 17 p.

Polyethylene cannulae were surgically placed in
the pulmonary artery and left atrium of dogs; ther-
mistors mounted in polyethylene tubing and hypoder-
mic needles were passed through these cannulae and
the temperature changes of the blood and rectum
were recorded photographically. Continuous record-
ings of these temperature changes in unanesthetized
dogs were made when the experimental animals were
suddenly exposed to an ambient temperature of -35°
C. for 30 minutes. Shivering began immediately
after exposure to cold; blood and rectal temperatures
increased 0.4 to 0.5° C. during the 30 minutes of
exposure. It was found that the rectal temperature
exceeded the left atrial blood temperatures from
0.2 to 0.3° C., and that in all experiments except
one, the left atrial blood temperature exceeded that
of the pulmonary artery from 0.01 to 0.15° C. Ther-
modynamic considerations of carbon dioxide and ox-
ygen exchanges in the lungs and evaporation of water
in the upper respiratory tract are cited in interpret-
ing these findings. (Authors' abstract)

10739

Hallwachs, O. 1960
[OXYGEN CONSUMPTION AND TEMPERATURE BE-
HAVIOR OF UNNARCOTIZED DOGS AT AIR TEM-
PERATURES FROM -10° C. to +35° C.] Sauer-
stoffverbrauch und Temperaturverhalten des unnar-
kotisierten Hundes bei Lufttemperaturen von -10° C.
bis 4350 C. — Pflugers Archiv fur die gesamte
Physiologie (Berlin), 271 (7): 748-760. 1960. In
German.

The relation between oxygen consumption and
body temperature was determined in unanesthetized
dogs exposed for 100 to 120 minutes to ambient
temperatures ranging from -10° to +350 C, Am-
bient temperatures above and below 20-24° C. pro-
duced increases in oxygen consumption, in rectal
temperature, and in heart frequency. Skin temper-
atures rose and fell with environmental tempera-
ture; the decrease in skin temperature with de-
creasing ambijent temperature was greater in the
extremities than in the trunk. Breathing frequency
was constant from -10° to +24° C, a close correla-
tion was observed between oxygen consumption and
the difference between ambient and skin tempera-
ture. The relations between environmental, rectal,
and skin temperatures, oxygen consumption, and
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respiratory and cardiac rates are depicted in
graphs.

10740

Hammel, H. T., 1959
R. W. Elsner, D. H. LeMessurier, H. T.
Andersen, and F. A. Milan

THERMAL AND METABOLIC RESPONSES OF THE
AUSTRALIAN ABORIGINE EXPOSED TO MODER-
ATE COLD IN SUMMER. —Jour. Applied Physiol.,
14 (4): 605-615. July 1959,

Measurements of thermal and metabolic responses
of central Australian aborigines exposed to moderate
cold during sleep were repeated during summer and
have shown that the small, but important, differences
between these natives and control whites exist in
summer to the same extent as in winter. The me-
tabolism of the central natives declined continually
throughout the night with a Q¢ of about 2 in summer
as in winter. Without metabolic compensation, body
temperatures of the central natives fell at a greater
rate than those of the whites. Measurements of
thermal and metabolic responses of a mixed tribal
group of tropical Australian aborigines under iden-
tical conditions of cold exposure showed that the
average tropical native was intermediate between
central natives and control whites. The metabolic
rate for tropical natives was 42.8 Cal./m.2/hr.
compared with 48.7 Cal./m.2/hr. for whites and
37.0 Cal./m.2/hr. for central natives. R is sug-
gested that the Australian aborigine has an inborn
ability to tolerate greater body cooling without
metabolic compensation which can be increased by
prolonged exposure to cold. (Authors' abstract)

10741
[Hammond, J. F.} 1959

NOISE OF JET ENGINES MAY BE A HAZARD.—
Jour. Amer. Med. Assoc., 169 (14): 1629. April 4,
1959.

Aspects of jet engine noises are discussed in
relation to hearing and deafness. Dangerous sound
intensity levels may be encountered if a passenger
or worker goes near the exhaust stream of a jet
engine where as much as 120 db. in the 150- to
300-c.p.s. band can be impressed on the unprotected
ear. Prolonged exposure to noise (in the 300 to
600- or 600 to 1200-c.p.s. bands) of the order of
85 db. suggests initiation of a noise-exposure con-
trol program and tests of hearing for those exposed
to this noise.

10742
Hannon, J. P., 1959

A. F. Larson, H. F. Drury, D. A. Vaughan, and

L. N. Vaughan
ARCTIC SURVIVAL RATIONS, VII. ALTERATIONS
IN SERUM ELECTROLYTES DURING WINTER
FIELD TESTS OF SURVIVAL RATIONS.—Arctic
Aeromedical Lab., Ladd Air Force Base, Alaska.
Technical Report no. 58-25, Sept. 1959. iii+8 p.

The levels of plasma sodium, potassium, calcium,
magnesium, chloride, and phosphate, as well as
blood hemoglobin and packed cell volume, were
determined before and during simulated arctic
winter survival. During the 5-day semi-starvation
survival situation the following blood changes were
noted: (a) an increase in magnesium and a decrease
in calcium after the first day with subsequent
return toward normal levels over the next 3 or 4
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days; (b) a progressive decline in plasma phosphate
during the first 4 days; (c) slight decrease in
sodium, chloride, hemoglobin, and packed cell
volume; (d) no significant change in plasma potas-
sium. (Authors' abstract)

10743
Hannon, J. P.,
and D. A, Vaughan
EFFECT OF EXPOSURE DURATION ON SE-
LECTED ENZYME INDEXES OF COLD ACCLIMA-
TIZATION., — Amer. Jour. Physiol., 200 (1): 94-
98. Jan. 1961.

Relative liver mass and liver activities of glu-
cokinase, glucose-6-phosphatase, malic dehydro-
genase and rate of pyruvate formation from 3-
phosphoglycerate were measured in rats exposed
to cold (4°+1° C,) for periods of 2 days, 4 weeks
and 5 months. The resultant data indicated the
metabolic, cold-acclimatization process, insofar as
the liver was concerned, consisting of three con-
secutive, but overlapping, stages. The first (as
indicated by glucose-6-phosphatase activity) was an
increased capacity to form blood sugar., This was
evident after 2 days in the cold and persisted
throughout all exposures. The second stage was
an elevated heat-producing capacity per unit of
liver weight, This was reflected in 4-week cold-
exposed animals by an increased glucokinase, mal-
ic dehydrogenase and pyruvate formation rate. The
third stage appeared between 1 and 5 months after
entrance into the cold. It consisted of a regression
of certain of the elevated activities per unit weight
of liver and their replacement, insofar as the an-
imal as a whole was concerned, by an increase in
relative liver mass. (Authors' abstract)

1961

10744
Hannon, J. P.,
and D. W. Young
EFFECT OF PROLONGED COLD EXPOSURE ON
THE GROSS BLOOD COMPOSITION OF THE RAT.—
Amer. Jour. Physiol., 197 (5): 1008-1012. Nov. 1959.

One month's cold exposure (5 + 1° C.) of rats in-
duced a slight, but significant, increase in hemoglo-
bin level but had no effect on the hematocrit. Fast-
ing for 24 hours, although not altering the hemoglobin
concentrations of either the control or the cold-
exposed animals, did produce a slight lowering of the
hematocrit. Coldexposure also resulted in a plasma
dilution, as indicated by a significant increase in
plasma water and significant decreases in plasma
specific gravity and protein levels. Fasting super-
imposed a further reduction in plasma protein levels
under both control and cold-exposed conditions. The
levels of blood glucose and total plasma lipids were
unaltered by cold exposure but each was significantly
reduced by fasting. Significant increases in the non-
protein nitrogen, phospholipid, cholesterol and ketone
levels were observed in cold-exposed, nonfasted
animals. Superimposed on these changes, fasting
produced a decrease in the levels of nonprotein nitro-
gen and phospholipids and an increase in the level of
ketones. It had no effect on the level of cholesterol.
Fasting of the cold-exposed animals led to greater
reductions in plasma nonprotein nitrogen and phos-
pholipids and a smaller increase in blood ketones as
compared with controls. (Authors' abstract) (32
references)

1959
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10745

Hannon, J. P. . 1959
EFFECT OF PROLONGED COLD EXPOSURE ON
OXIDATIVE PHOSPHORYLATION AND ADENOSINE-
TRIPHOSPHATASE ACTIVITY OF RAT LIVER TIS-
SUE.—Amer. Jour. Physiol., 196 (4): 890-892.
April 1959.

Liver homogenates from control and one-month
cold-exposed (5 + 1° C.) rats were assayed for the
phosphate/oxygen ratios (P/O ratio) characteristic of
succinate and B-hydroxybutyrate oxidations and for
the level of adenosinetriphosphatase activity. With
both substrates a significant lowering of the P/O
ratio was observed in the cold-exposed group. Meas-
urements of adenosinetriphosphatase activity in
water homogenates showed that calcium and magne-
sium had strong activating effects. Little'difference
was found between control and experimental prepara-
tions except where both ions were used simultane-
ously. Here, the tissue from the cold-exposed group
exhibited a slightly lower activity than the controls.
(Author's abstract, modified)

10746
Hannon, J. P.,

and L. N. Vaughan
GROSS LIVER COMPOSITION OF THE RAT FOL-
LOWING ONE-MONTH COLD EXPOSURE. —
Arctic Aeromedical Lab., Ladd Air Force Base,
Alaska. Technical Report no. 58-26, Sept. 1959.

11 p.

The total body weight, the liver weight, and the
levels of water, protein, lipid, phospholipid,
glycogen, and ash were assayed in male Sprague-
Dawley rats exposed to either control conditions
(26 + 1° C.) or to cold (5 + 1° C.) for 1 month. A
statistically significant suppression of total body
growth, but an augmentation of relative liver growth,
was observed in the cold-exposed group. Cold also
led to significant increases in the level of liver
lipid and phospholipid, and a decrease in glycogen.
No differences were observed in the protein, water,
or ash content of the two groups. (Authors'
summary)
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Hannon, J. P. 1960
INTERMEDIATE GLUCOSE METABOLISM IN THE
COLD-ACCLIMATIZED RAT. — Proceedings of
the International Symposium on Cold Acclimation,
Buenos Aires, August 5-7, 1959. Published in:
Federation Proceedings, 19 (4, Supplement no. 5):
100-105. Dec. 1960 (Part II).

The effects of 3-4 weeks' cold exposure (5° to
-1° C.) on the activities of glucokinase, glucose-
6-phosphatase, glucose-6-phosphate and 6-phospho-
gluconic dehydrogenases, total phosphorylase, phos-
phorylase a and b, phosphoglucomutase and pyru-
vate formation over the terminal glycolytic span
of enzymes were assayed. Various shifts in the
pattern of intermediary hexose metabolism as a
result of cold exposure are discussed. (Author's
abstract)

10748

Hannon, J. P. 1958
RESPIRATION OF RAT LIVER HOMOGENATES
FOLLOWING PROLONGED COLD EXPOSURES. —
Proc. Soc. Exper. Biol. and Med., 97 (2): 368-371.
Feb. 1958.
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Studies were made of the oxygen consumption of
liver homogenates from rats exposed to tempera-
tures of 26° or 5° C. for 29-33 days. Endogenous
liver metabolism was found to be significantly in-
creased in cold-exposed animals. Oxidation in
homogenates from cold-exposed animals was 18-
21% higher than that of controls in the presence of
the substrates citrate, fumarate, malate, and gluta-~
mate, and 28-37% higher with isocitrate, a~keto-
glutarate, b-hydroxybutyrate, and succinate. No
difference between cold-exposed and control groups
was observed when lactate was added to the in-
cubation medium. An effect of cold exposure was
also found on the time pattern of oxygen uptake, with
experimental tissue generally showing a more
pronounced decline in oxidation rate during the
incubation period. It is indicated that cold exposure
results in a general increase in the activity of
enzymes responsible for aerobic oxidations. It is
also suggested that dehydrogenases of the tricar-
boxylic acid cycle may be more affected by cold
exposure than other enzymes of the cycle, since
substrates associated with dehyrogenase enzymes
in their initial breakdown produced a greater in-
crease in oxidation.

10749

Hannon, J. P. 1959
THE RESPIRATION OF RAT LIVER HOMO-
GENATES FOLLOWING PROLONGED COLD
EXPOSURE.—Arctic Aeromedical Lab., Ladd
Air Force Base, Alaska. Technical Report no.
57-59, Sept. 1959. 11 p.

The respiration of liver homogenates derived
from adult male rats exposed to cold for about
1 month was studied. Cold exposure led to in-
creased rates when citrate, isocitrate, a-keto-
glutarate, succinate, fumarate, malate, glutamate,
and 3 -hydroxybutyrate were present as substrates.
An increased endogenous metabolism was also
found but no change in rate was observed when
lactate was present as substrate. Differences
were also found in both the magnitude and pattern
of in vitro oxidations following cold exposure.
(Author's summary)

10750

Hannon, J. P. 1960
TISSUE ENERGY METABOLISM IN THE COLD-
ACCLIMATIZED RAT. — Proceedings of the In-

ternational Symposium on Cold Acclimation, Buenos

Aires, August 5-7, 1959. Published in: Federation
Proceedings, 19 (4, Supplement no. 5): 139-144.
Dec. 1960 (Part ).

Data are given relating the effect of «duration of

cold exposure on liver slice and whole-body oxygen
consumption of laboratory rats. Data are also pre-

sented on the effect of cold exposure on various
liver oxidase activities, oxidative phosphorylation
and adenosine triphosphatase activities., The com-

parative study of electron transport components in

liver and muscle is given. These data are dis-
cussed in relation to the development of nonshiv-
ering thermogenesis and the cellular metabolic
control mechanisms in the cold-acclimatized ani-
mals, (Author's abstract) (33 references)

10751
Harris, N. O., 1958
R. B. Mefferd, and S. R. Restivo
DENTAL CHANGES INDUCED IN RATS BY PRO-
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LONGED EXPOSURE TO ADVERSE ENVIRON-
MENTS. —Univ. of Texas, Austin; and School of
Aviation Medicine, Randolph Field, Tex. Report no.
59-9, Dec. 1958. 8 p.

Also published as: DENTAL CHANGES INDUCED
IN RATS BY CHRONIC EXPOSURE TO ADVERSE
ENVIRONMENTS.—Amer. Jour. Physiol., 198 (3):
476-480. March 1960.

The histology and chemical composition of teeth
were examined in rats acclimated for 18-24 weeks to
cold (3° C.), neutral (24°C.), or heat (36°C.), at
barometric pressures of 750 or 380 mm. Hg. Expo-
sure to altitude induced histological changes in the
mesenchymal elements of the teeth. The effect was
increased by superimposed cold, but was partly
counteracted by superimposed heat. In heat-exposed
animals, however, ectodermal changes were ob-
served. Chemical studies revealed significantly re-
duced concentrations of calcium, phosphate, and
magnesium in the altitude- and heat-exposed rats;
protein and iron content was unchanged. No histo-
logical or chemical changes were seen in cold-
exposed rats. The basic inorganic composition of
the teeth of altitude-acclimated rats may have been
changed, since the Ca/POy ratio was low. (Authors'
abstract, modified)

10752
Hart, J: S. 1960

ENERGY METABOLISM DURING EXPOSURE TO
COLD, — Proceedings of the International Sym-
posium on Cold Acclimation, Buenos Aires, August
5-7, 1959, Published in: Federation Proceedings,
19 (4, Supplement no. 5): 15-19, Dec. 1960 (Part II).

Exposure of small mammals and birds to con-
stant cold which results in chronic elevation of
energy metabolism leads to well-defined alterations
in metabolic processes. The most important of
these is the development of an enhanced capability
to elevate metabolism and maintain it at a high
level and by this means to prolong survival at low
lethal temperatures. Other associated changes in-
clude a gradual disappearance of shivering, an in-
crease in peripheral temperatures (rats), and a
decrease in body insulation (most species). Rats
and deer mice exposed outdoors during summer
and winter also have comparable changes in cold
resistance and metabolic capability but differ in
having increased pelage insulation (rats and mice)
and lower peripheral temperatures (rats) during
the cold season. It is concluded that seasonal and
temperature-induced changes are not identical in
these animals. {(Author's abstract)

10753
Hart, J. S. 1958

METABOLIC ALTERATIONS DURING CHRONIC EX-
POSURE TO COLD.—Federation Proceedings, 17
(4): 1045-1054. Dec. 1958.

A review of the metabolic changes associated with
adaptation to cold is presented. Subjects discussed
include the gross alterations in metabolism revealed
by increased capability to produce heat; the increase
in oxidative metabolism of the tissues; chemical
(nonshivering) regulation of heat production; hor-
monal control of nonshivering thermogenesis, par-
ticularly by the thyroid and adrenal glands; and
changes in intermediary metabolism (oxidative
phosphorylation, carbohydrate metabolism) during
cold exposure. (107 references)
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10754
Heberling, E. J., 19¢€1
and T. Adams
RELATION OF CHANGING LEVELS OF PHYSICAL
FITNESS TO HUMAN COLD ACCLIMATIZATION.
—— Jour. Applied Physiol., 16 (2): 226-230. March
1961,

Five nude Caucasian men were exposed for one
hour to a temperature of 10° + 1° C. in a cold
chamber after normal activity, after physical train-
ing, and after bivouac in the interior of Alaska for
6 weeks during January and February. Body tem-
peratures (hand, foot, trunk, skin, and rectal), re-
corded during exposure to acute cold, were the
criteria by which the effects of the changing levels
of physical training and the cold-acclimatizing en-
campment were compared and judged. After the
program of physical training, but before the biv-
ouac, skin and extremity temperatures were statis-
tically higher than those recorded before training;
no differences were noted after the bivouac, when
the level of physical training remained unchanged
and the only variable was exposure to cold. These
data confirm an earlier suggestion that commonly
accepted indices of acclimatization, (elevated skin
temperatures) may also result from chronically
elevated levels of physical activity. Additional
evidence indicates the limitations of the bivouac or
field exercises for '"cold exposure,' and suggests
the questionable value of accepting physiological
and thermal readjustments that occur during such
programs as being indicative of the effects of cold.
(Authors' abstract)

10755
Hellstrom, B, 1960
and K. L. Andersen
HEAT OUTPUT IN THE COLD FROM HANDS OF
ARCTIC FBHERMEN. — Jour. Applied Physiol.,
15 (5): 771-775. Sept. 1960.

Heat output from the hands during local immer-
sion in water at an initial temperature of 40 C,
was measured by calorimetry in Arctic fishermen
and unacclimatized men exposed to cool or comfort-
ably warm ambient air.Total heat output from the
hand during 30 minutes ranged from 1907 cal. /100
ml, hand tissue/min. (cold room) to 4886 cal./100
ml. hand tissue/min. (warm room). No significant
differences in mean heat output were observed be-
tween fishermen and unacclimatized subjects in
either condition. Cold urticaria in association with
a considerably elevated heat output was observed
in one unacclimatized subject. It is concluded that
under these experimental conditions, no large dif-
ferences in circulation rate exist between cold-
acclimatized and unacclimatized men.

10756
Hendler, E., 1960

and L. J. Santa Maria
ENVIRONMENTAL REQUIREMENTS OF SEALED
CABINS FOR SPACE AND ORBITAL FLIGHTS:
RESPONSE OF SUBJECTS TO SOME CONDITIONS
OF A SIMULATED ORBITAL FLIGHT PATTERN,
— Naval Air Material Center. Air Crew Equip-
ment Lab,, Philadelphia, Pa. (Project no. TED NAM
AE-1403), Report no. NAMC-ACEL-438, Aug. 24,
1960. iv+[11] p.

Also published in: Aerospace Med., 32 (2): 126~
133. Feb, 1961.
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The effects of exposure to pressure and thermals
conditions postulated as characteristic of extreme
conditions of orbital flight patterns were studied
using subjects wearing ventilated, full-pressure
suits. No significant physiological stress was evi-
denced in subjects exposed to a modified thermal
profile, except for the sweating response of one
subject. Exposure of experienced subjects to long-
duration thermal loads simulating relatively severe
post-landing and full thermal profiles resulted in
premature test termination when ventilating air
temperature was more than a few degrees above
the initial mean skin temperature. The environ-
mental conditions (altitude, wall temperature, dry
bulb temperature, and ventilating air temperature)
for each experiment are shown in tables and
graphs. (Authors' summary, modified)

10757
Héroux, O. 1960

ADJUSTMENTS OF THE ADRENAL CORTEX AND
THYROID DURING COLD ACCLIMATION. — Pro-
ceedings of the International Symposium on Cold
Acclimation, Buenos Aires, August 5-7, 1959, Pub-
lished in: Federation Proceedings, 19 (4, Supple-
ment no. 5): 82-85. Dec. 1960 (Part II).

An increased secretion of corticosteroids has
been demonstrated by many authors in animals
suddenly exposed to cold. In chronic exposure to
cold in the laboratory, however, there is increas-
ing evidence in the literature of a return towards
the initial normal level in the activity of the adre-
nal cortex, while the thyroid remains hyperactive.
Under the more natural fluctuating environmental
conditions prevailing outdoors during the winter,
the adrenal cortex of white rats exposed to cold
for three months has been found to secrcte in
vitro at a faster rate than in the summer controls,
while the thyroid appeared to be degenerating. In
view of the metabolic effects of the thyroid and
adrenal hormones, the endocrine adjustments ob-
served under the two different environmental con-
ditions suggest different metabolic pathways lead-
ing to similar capacities for heat production.
(Author's abstract)

10758
Héroux, O., 1959

F. Depocas, and J. S. Hart
COMPARISON BETWEEN SEASONAL AND THER-
MAL ACCLIMATION IN WHITE RATS. I. META-
BOLIC AND INSULATIVE CHANGES. — Canad.
Jour. Biochem. and Physiol. (Ottawa), 37 (3):
473-478. March 1959.

Physiological adjustments to cold temperature
were compared in rats exposed either to the out~
door fluctuating environmental conditions or to the
indoor constant temperature conditions. While the
metabolic adjustments such as increased peak
metabolism and decreased shivering were similar
in outdoor and indoor rats exposed to cold, the ad-
justments in insulation and thermoneutral metabolic
rates were quite different. The pelage insulation
increased in the rats kept in a constant temperature
room maintained at 6° C. The resting metabolic
rate measured at 30° C. increased in the 6° C.
acclimated rats but not in the winter-exposed ani-
mals. Over the temperature range + 30° C. to
-15° C., while the indoor cold-acclimated rats had
a higher metabolic rate than their controls ac-
climated to 30° C., the winter rats had a lower
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metabolism than their summer controls. (Authors'
abstract)

10759

Heroux, O. 1959
COMPARISON BETWEEN SEASONAL AND THER-
MAL ACCLIMATION IN WHITE RATS. IL SURFACE
TEMPERATURE, VASCULARIZATION, AND IN
VITRO RESPIRATION OF THE SKIN.— Canad.
Jour. Biochem. and Physiol. (Ottawa), 37 (11):
1247-1253. Nov. 1959,

Indoor rats acclimated to 18° C. and 6° C. showed
the same increase in the number of opened capil-
laries in the ears over the number observed in con-
trols acclimated to 30° C. Summer and winter
outdoor rats showed the same number of capillaries
as the 18° C. or 6° C. indoor rats. Signs of injury
healing such as thicker epidermis and larger nuclei
were found in the ears of all the 6° C. rats but in
none of the winter rats, While the skin temperature
measured at 6° C. was slightly higher (0.4 to 1.0°C.)
in rats acclimated at 6° C. than in those at 30° C.,
it was lower (1.3 to 2.0° C.) in winter than in sum-
mer rats. After 28 days of acclimation, the rate of
oxygen uptake of the dorsal skin of the foot was
lower in 6° C. than in 30° C. rats but after 84
days it was significantly higher in the cold-accli-
mated rats. Similarly, after three months, the
respiratory rate of the dorsal skin of the foot was
higher in winter rats than in summer rats. (From
the author's abstract)

10760
Heroux, O.,
and E. Schnbaum

COMPARISON BETWEEN SEASONAL AND THER-
MAL ACCLIMATION IN WHITE RATS. IIL STUDIES
OF THE ADRENAL CORTEX. — Canad. Jour. Bio-
chem. and Physiol. (Ottawa), 37 (11): 1255-1261,
Nov. 1959.

Under the indoor cold conditions (three months at
6° C.), the adrenals of rats hypertrophied within
one week and their weight remained constant for the
following eleven weeks. The hypertrophy was due
to an increase in the number of cells in the zona
fasciculata. Relative to adrenal weight, the produc-
tion of corticosteroids in vitro was less in the 6° C.
rats than in the 30° C. controls. Under the outdoor
cold conditions (three months during the winter),
the adrenal weight as well as the number of
fasciculata cells remained normal, but the steroid
production in vitro was greater than in the "summer
controls". Since both indoor and outdoor cold-
exposed rats developed a similar degree of cold
resistance as well as a similar capacity for ele-
vating their metabolism through a nonshivering heat
production mechanism, it appears that similar
degrees of adaptation to cold can exist with different
requirements of adrenocortical hormones, (Authors’
abstract, modified)
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Heroux, O.,

and J. S. Campbell
COMPARISON BETWEEN SEASONAL AND THER-
MAL ACCLIMATION IN WHITE RATS. IV. MOR-
PHOLOGICAL AND PATHOLOGICAL CHANGES.
— Canad. Jour. Biochem. and Physiol. (Ottawa),
37 (11): 1263-1269. Nov. 1959.

White rats developed a similar degree of resist-
ance to cold whether exposed individually to a con-
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tinuous cold temperature or exposed in groups of
10 to the fluctuating environmental conditions pre-
vailing outdoors during the winter. Under these two
different types of cold exposure, the rats were
observed to have a reduced muscle growth. How-
ever the enlargement of the adrenals, thyroids,
pituitary, heart, and digestive tract, and the reduc-
tion of the mesenteric and subcutaneous fat and of
the pelt weight, did not take place in the outdoor
winter rats. Increased resistance to coid can be
brought about without some of the anatomical
changes characteristically associated with accli-
mation to continuous cold exposure. Cold stimula-
tion outdoors was not sufficiently severe or of
sufficient duration to produce renal lesions, hyper-
tension, or cardiac lesions of any importance,
although the animals were exposed to an average
temperature of -10° C. which would certainly pro-
duce these lesions in outdoor individually exposed
rats. (From the authors' abstract)

10762
Héroux, O.,
and N. T. Gridgeman

THE EFFECT OF COLD ACCLIMATION ON THE
SIZE OF ORGANS AND TISSUES OF THE RAT,
WITH SPECIAL REFERENCE TO MODES OF EX-
PRESSION OF RESULTS.—Canad. Jour. Biochem.
and Physiol., 36 (2): 209-216. Feb. 1958.

Organ and tissue weights were measured in rats
maintained for 4 weeks at 30° or 6° C. The whole-
body weight of cold-exposed rats was found to be al-
most 20% lower than that of rats maintained at 30°.
Analyses of organ weights of both groups by absolute
weight, fractional weight, or as absolute weights sta-
tistically regressed onto constant body weight re-
vealed that only the latter method accurately ex-
pressed experimental changes. Cold exposure had
no effect on brain, genitals, and lung weights, but
reduced the growth of muscle, pelt, fat, skeleton,
spleen, and thymus, and hypertrophied the liver, in-
testine, kidney, heart, and adrenals.

1958

10763

Heroux, O.
HISTOLOGICAL EVIDENCE FOR CELLULAR
ADAPTATION TO NON-FREEZING COLD INJURY.
——Canad. Jour. Biochem. and Physiol. (Ottawa),
37 (7): 811-819. July 1959,

The development and healing of non-freezing cold
injury in rat ears maintained at 6° C. for 118 days
and followed at different times of exposure revealed
histological changes of a different nature 4-6 mm.
away from the edge of the ear when compared to
the changes at 1-3 mm. In the first 3 mm., during
the first 21 days of exposure there was a continuous
drop in the number of mitotic prophases and telo-
phases and a parallel increase in the number of
blocked and degenerating metaphases. In the
second week, inflammatory reactions appeared; in
the third week, the edema and lymphocyte infiltra-
tion was severe, and at that time 10% of the
epithelium was degenerating. At the end of the
fourth week, in the non-necrotic part of the
epidermis, the number of prophases and telophases
had returned to the initial level and the number of
blocked metaphases was back to normal. After 56
to 118 days, no signs of edema, necrosis, or blocked
metaphases could be found. Essentially the same
picture was observed at the 1-3 mm. location in the
ears of rats kept at 15° C. On the assumption that

1959
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mitotic blocking is due to a disturbance of the ionic
transfer through the cellular membrane, it is sug-
gested that the primary cause of cold injury is a
direct thermal damage to the membrane. (Author's
abstract, modified) (25 references)

10764
Heroux, O., 1960
and J. S. Campbell
A STUDY OF THE PATHOLOGY AND LIFE SPAN OF
6° C.- AND 30° C.-ACCLIMATED RATS.— Labora-
tory Investigation, 9 (2): 305-315. March-April 1960.

Thirteen male rats living a full life span at 6° C.
showed a greater incidence and earlier onset of tes-
ticular hypoplasia, glomeruionephritis, myocardial
fibrosis, and periarteritis nodosa than 10 rats living
at 30° C. Neoplasms and inflammatory pulmonary
lesions were not frequent in the latter group., A re-
duction of 20% in the average life span of cold-accli-
mated rats was considered to be of little statistical
significance. The increased frequency of appearance
of lesions in cold-acclimated rats may signify either
a modification in the age of onset of naturally occur-
ring diseases, or may represent a cold exposure syn-
drome.

10765

Héroux, O. 1958
WEIGHTS AND COMPOSITION OF MUSCLES OF
WARM- AND COLD-ACCLIMATED RATS.,—Canad.
Jour. Biochem. and Physiol., 36 (3): 289-293. March
1958.

Measurements were made of the wet and dry
weights, protein contents, and lipid contents of the
total muscle mass and left gastrocnemius, plantaris,
and soleus muscles of rats maintained for 4 weeks
at temperatures of 6° or 30° C. All measures were
found to be significantly lower in animals exposed to
cold. The lower protein content in the muscles of
cold-exposed rats accounted for 24% of the difference
observed in the entire muscle mass, 18% in the leg
muscles, and 15% in the soleus. Examination of sec-
tions of the soleus muscle revealed that the propor-
tion of muscle fibers per unit area was essentially
the same in animals exposed to 6° or 30°, indicating
that the growth (protein deposition) of muscle and
connective fibers was equally reduced during cold
exposure. No difference was observed in the effects
of cold on red or white muscle fibers.

10766
Hertzman, A. B,, 1959
and I. D. Ferguson

FAILURE IN TEMPERATURE REGULATION DURING
PROGRESSIVE DEHYDRATION.—St. Louis Univ.
School of Medicine. Dept. of Physiology, Mo. (Con-
tract AF 33(616)-~3357); issued by Wright Air Devel-
opment Center., Aero Medical Lab., Wright-Patterson
Air Force Base, Ohio (Project no. 7164, Task no.
71830). WADC Technical Report 59-398, July 1959,
1ii+27 p. AD 227 231

During exposure to an ambient temperature of 43.3°
C. (110° F.) without food or water, the body weights
of young male subjects decreased at the rate of 0.5
per cent per hour of exposure, their body tempera-
tures rose 0.1° C. per hour, but the total sweat pro-
duction changed little despite the increase in body
temperature. Calculations indicated that the latter
was due to a slightly inadequate sweating which in
turn was attributed to a rising thermal threshold for
sweating. Regional sweating rates varied widely dur-
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ing the exposure, particularly on the upper parts of
the body. Cutaneous conductances, thermal circula-
tory indices and the pad pulses in the finger and toe
changed very little; there was no evidence of periph-
eral circulatory failure in these experiments. The
theoretical implications are discussed. (Authors'
abstract)

10767

Hertzman, A. B. 1961
REGULATION OF CUTANEOUS CIRCULATION DUR-
ING BODY HEATING.—St. Louis University, Mo.
(Contract AF 33(616)-70717); issued by Aeronautical
Systems Division. Biomedical Lab., Aerospace Med-
ical Lab., Wright-Patterson Air Force Base, Ohio
(Project no. 7222, Task no. 722204). ASD Technical
Report no. 61-740, Dec. 1961, iii+23 p.

This report summarizes current information con-
cerning the regional adjustments of cutaneous vascu-
lar tone during body heating. Most of the data to
which reference is made were obtained inthe writer's
laboratory. The importance of the local skin tempera-
ture in accounting for the cutaneous vasodilatation is
emphasized and the role of bradykinin is discounted.
The regional differences in the onset, temporal se-
quence, and extent of the cutaneous vasodilatation are
not explained by reference to a central thermostat in
the hypothalamus. (Author's abstract) (55 references)

10768

Hirsch, F. G. 1958
TEMPERATURE MEASURING TECHNIQUES FOR
AVIATION PHYSIOLOGICAL RESEARCH.—1In:
Aviation medicine — selected reviews, p. 113-124.
Edited by C. S. White and others. London, etc.:
Pergamon Press, 1958.

Remarks relevant to the relationship between
man and his temperature environment were
presented as background information illustrating
the utilization which has been made of temperature-
measuring techniques in aviation biology; i.e.,
monitoring the environmental temperature exchange
as a function of time, the design of personal equip-
ment and clothing to protect men against high and
low temperatures and the importance of under-
standing the general principles utilized in thermal
sensing instruments. Thermocouples, resistance
thermometers, including the relatively new
thermistors, calorimetry, telemetering, and mis-
cellaneous techniques (temperature tapes and
temperature sensitive paints), are briefly discussed.
(Summary by C. S. White)

10769

Hoijer, D. J. 1960
METABOLIC FUNCTION OF ASCORBIC ACID IN
ACCLIMATION TO COLD. -— Proceedings of the

International Symposium on Cold Acclimation,
Buenos Aires, August 5-7, 1959. Published in:
Federation Proceedings, 19 (4, Supplement no. 5):
90-93. Dec. 1960 (Part II).

The essential role of ascorbic acid in acclima-
tion to cold has been affirmed by numerous experi-
mental studies, The increased need for adrenaline
and noradrenaline in the cold can be met in part
by the ascorbic acid-stimulated hydroxylation of
their aromatic precursors. Likewise, the hydrox-
ylation of corticosteroids is stimulated by ascorbic
acid to provide an adequate supply of the hormones
necessary for increased substrate utilization and to
combat the conditions of stress. Finally, the role




of ascorbic acid in pathways of electron transport
has been presented with reference to its possible
function in effecting increased oxidation without
concurrent increases in phosphorylation, (Author's
abstract) (40 references)

10770

Hunter, J. C. 1961
EFFECTS OF ENVIRONMENTAL HYPERTHERMIA

| ON MAN AND OTHER MAMMALS: A REVIEW., —

Military Med., 126 (4): 273-281. April 1961.

| A review is presented of studies on heat stress

i and effective temperature, physiological defenses

{ against heat stress, acclimatization to heat, the ef-
fects of environmental hyperthermia, and counter-
measures in the treatment of hyperthermia. (46
references)

10771
lampietro, P. F., 1958
D. E. Bass, and E. R. Buskirk
CALORIC INTAKE DURING PROLONGED COLD
EXPOSURE.—Metabolism, 7 (2): 149-153. March
1958.

Measurements were made of caloric intake and
resting energy expenditure (oxygen consumption) in
five semi-nude men performing minimal activity
during exposure for two-week consecutive periods
to temperatures of 80°, 60°, and 80° F. The com-
position of the diet supplied was constant for all
periods. Caloric intake averaged 2287 and 2405
Calories/day during the control and recovery
periods, respectively, and weight loss averaged
1.75 and 0.90 kilograms. At 60° F., caloric intake
was 2870 Calories/day, and there was no weight
loss. Resting energy expenditure was increased 140
Calories/12 daytime hours in the cold. The in-
creased caloric intake and energy expenditure in
the cold is attributed to nondetectable shivering and
occasional frank shivering. No evidence was found
that cold exposure imposed additional caloric re-
quirements other than those resulting from increased
muscle activity.

10772
Iampietro, P. F., 1961

M. Mager, and E. B. Green
SOME PHYSIOLOGICAL CHANGES ACCOMPANY-
ING TETANY INDUCED BY EXPOSURE TO HOT,
WET CONDITIONS. —— Jour. Applied Physiol.,
16 (3): 409-412. May 1961.

Twenty-seven men were exposed to various hot,
wet conditions for a total of 87 experiments. De-
terminations were made of rectal temperature,
heart rate, blood pH, and the concentrations of
COg, calcium, inorganic phosphorus, and protein
in plasma. Symptoms ranging from tingling of ex-
tremities to carpopedal spasms were observed.
The frequency and severity of symptoms were ap-
parently not related to the absolute change in any
of the blood constituents but rather to the rate of
change. (Authors' abstract)

10773

Iampietro, P. F. 1961
PREDICTION OF SKIN TEMPERATURE OF MEN
IN THE COLD. — Jour. Applied Physiol., 16 (3):

405-408. May 1961.
Skin temperatures of semi-nude men were

measured during 2-hr. exposures to various com-
binations of air temperature (90-25° F.) and wind
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velocities (<1, 5, 10 m.p.h.). The data were used
to derive an expression for the estimation of mean
welghted skin temperature as a function of duration
of exposure (up to 180 min.), air temperature

(90 to -20° F.), and windspeed (0-40 m.p.h.). A
chart was also constructed for more rapid estima-
tion of skin temperature. (Author's abstract)

10774
Iampietro, P, F., 1959

R. F. Goldman, E, R. Buskirk, and D. E, Bass
RESPONSE OF NEGRO AND WHITE MALES TO
COLD.—Jour, Applied Physiol., 14 (5): 798-800.
Sept. 1959.

Heat production and body temperatures were
measured in matched groups of U.S, Negro and white
soldiers during whole-body cooling, and finger tem-
peratures were measured when only the digits were
cooled. Whole-body cooling was accomplished by
having the subjects, clad only in shorts, sit for two
hours in a chamber at 50° F. with a 5-mi./hr, wind.
Digital cooling was accomplished by having the sub-
jects immerse the fingers in a water bath at 32° F.
for 45 minutes, During whole-body cooling there
were no group differences with respect to heat pro-
duction, skin, or rectal temperature, During digital
cooling, white subjects had higher finger tempera~-
tures and the "hunting'’ reaction was more pro-
nounced than for Negroes. In addition, the white sub-
jects required a shorter period for the onset of the
first rewarming of the fingers. The implications of
these findings with reference to the reported higher
incidence of cold injury among Negro soldiers are
discussed. (Authors' abstract)

10775
Ingle, D. J. 1958

ENDOCRINE MECHANISMS IN ADAPTATION TO
COLD.—Federation Proceedings, 17 {4): 1064-1065.
Dec. 1958.

Studies of the role of the pituitary, adrenal, and
thyroid glands in cold adaptation by experimental
gland removal and hormone administration are re-
viewed. Itisemphasized that the multiplicity of phys-
iological mechanisms maintaining homeostasis tends
to obscure cause-and-effect relationships, so that
disappearance of a function in response to removal
of an organ may not demonstrate their direct as-
sociation. It is suggested that heat production and
adaptation may be reasonably concluded to be con-
trolled by more than one gland, although the pres-
ence or absence of hormones from either the pitui-
tary, thyroid, or adrenal may affect adaptation.

10776
Ivanov, K. P. 1960

[ CHEMICAL THERMOREGULATION AND ELEC-
TRICAL ACTIVITY OF THE MUSCLES IN DIFFER-
ENT ANIMALS WHEN AT REST] Khimicheskaia
termoreguliatsiia i elektricheskaia aktivnost' myshts
pri otnositel'nom pokoe u razlichnykh zhivotnykh.
— Fiziologicheskii zhurnal SSSR (Leningrad), 46
(5):544-551. May 1960. In Russian, with English
summary (p. 550-551).

The gas exchange, body temperature, and the
electrical activity of the back and hip muscles
were investigated in white mice, white rats and
rabbits under various ambient temperatures. The
gas exchange and the electrical activity of muscles
of the resting animal decreased sharply at critical
temperature (28-31° C. for mice and rats, 22-23°
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C. for rabbits). As the environmental tempera-
ture decreased, the electrical activity increased
concomitant with the increase of oxygen consump-
tion. The dissection of the spinal cord at the
level of the 1lst-3rd thoracic segment elicits
strong disturbances in the above responses on the
part of muscles lying below the line of dissection.
(Author's summary, modified)

10777

Jasper, R. L., 1958
M. E. Denison, M. X. Zarrow, and W. A, Hiestand

COMPARISON OF TISSUE RESPIRATION IN MICE

EXPOSED TO HEAT AND COLD.—-Amer. Jour.

Physiol., 195 (2): 285-287. Nov. 1958.

Oxygen uptake of liver, kidney, and brain slices
from mice exposed to temperatures of 2° or 38° C.
for 6 to 240 hours was measured in a Warburg
constant volume respirometer. Oxygen uptake was
increased after 6 hours in all tissues from heat-
exposed animals, and in brain tissue from cold-ex-
posed mice, After 48 hours of exposure to either
stress, the rate of oxygen uptake was decreased to the
lowest values observed. At 72 hours oxygen uptake
was increased above control values. Oxygen uptake
tended to return to normal after 72 hours of cold ex-
posure, but remained elevated in heat-stressed mice.
It is indicated that the oxygen uptake of cells in re-
sponse to divergent stresses is similar to the pattern
of response of the General-Adaptation-Syndrome in
intact animals.

10778
JOINT US—CANADIAN CONFERENCE ON ENVIRON-

MENTAL PHYSIOLOGY HELD ON 9-10 NOVEMBER
1960.~—Ed. by H. W. Glascock. Army Medical Re-
search Lab., Fort Knox, Ky. (USAMRL Project no. 1
6X64-12-001). Report no. 474, Sept. 1961. i+135 p.

Report of a conference held at USAMRL, Ft. Knox,
Ky., 9-10 November 1960, for the purpose of be-
coming aware of the most recent accomplishments
in the field of environmental physiology, especially
accomplishments in cold acclimatization in man.
Papers presented by J. R. Beaton, J. R. Blair, T. R.
A. Davis, L. P. Dugal, H. W, Glascock, Jr., J. San-
for Hart, A.Henschel, J. LeBlanc, G, W. Molnar,
and L. H. Turl are reproduced. (Editor's abstract)

10779
Kanter, G. S.

1961
RENAL HEMODYNAMICS DURING HYPERTHER-
MIA CAUSED BY EXPOSURE TO HIGH ENVIRON-
MENTAL TEMPERATURE, — Albany Medical Coll.
Dept. of Physiology, New York; issued by School of
Aviation Medicine, Brooks Air Force Base, Tex. Re-
port no. 61-49, April 1961. 7 p.

Also published in: Amer. Jour. Physiol., 201 (5):
791-794, Nov. 1961,

After an initial increase,the glomerular filtra-
tion rate and the renal plasma flow decreased sig-
nificantly following a 3 to 4 hour exposure of 14
anesthetized dogs to an air temperature of 49° C.
Rectal temperature was 43° C. at the conclusion
of the experiment. The hematocrit increased 149%.
The renal alteration is due to a progressive de-
crease in mean gystemic blood pressure and to a
concomitant initial decrease in intrarenal resist-
ance followed by a progressively increasing intra-
renal resistance. It is concluded that, while the
fall in blood pressure, the increased intrarenal
resistance and the decreased plasma flow and fil-
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tration rate are the results of hyperthermia, the
loss of plasma volume and the increase in hema-
tocrit previously reported in hyperthermia pro-
duced with heating pads need not occur. These
changes may be ascribed to tissue damage rather
than to hyperthermia. (Author's abstract, modified)

10780
Keatinge, W. R.,

1960
and M. Evans

EFFECT OF FOOD, ALCOHOL, AND HYOSCINE ON

BODY-TEMPERATURE AND REFLEX RESPONSES

OF MEN IMMERSED IN COLD WATER. — Lan-

cet (London), 1960, v, 2 (7143):176-178. July 23,

1960.

Administration of 75 ml. alcohol, a heavy meal,
or hyoscine to men 45 minutes before immersion
for 30 minutes in water at 15°C. had no significant
effect on the rate of fall of rectal temperature dur-
ing immersion. Finger blood flows fell rapidly to low
levels in the water, but fell significantly less
rapidly after alcohol., The occurrence of ventricu-
lar extrasystoles was increased after hyoscine or
a heavy meal; no extrasystoles were observed aft-
er alcohol. Both metabolic rate and the increase in
heart rate during immersion were reduced by al-
cohol or hyoscine. Alcohol greatly reduced discom-
fort and sensation of cold in the water.

10781
Keatinge, W. R.

1961
THE EFFECT OF REPEATED DAILY EXPOSURE
TO COLD AND OF IMPROVED PHYSICAL FIT-
NESS ON THE METABOLIC AND VASCULAR RE-
SPONSE TO COLD AIR. — Jour. Physiol. (Lon-
don), 127 (2): 209-220. July 1961.

Five male subjects wearing only shorts and foot-
wear sat or stood in air at 5-7° C. for 7 1/2 hr.
a day for 19 out of 21 days. Another group was
glven physical training in warm conditions during
this time, except on the first and last days, when
they kept still in the cold room. The basal meta-
bolic rate did not change in either group, and in-
creased muscle tone and shivering were the only
observed means of increasing their heat produc-
tion. Repeated exposure to cold generally ‘increased
the men's immediate metabolic response in the
cold room, but it always decreased their metabolic
rate by the end of a day in the cold room. Physi-
cal training under warm conditions reduced the
men's immediate metabolic response in the cold
room and caused them to maintain relatively high
forearm skin temperatures. (Author's summary,
modified)

10782
Keatinge, W. R.

1960
THE EFFECTS OF SUBCUTANEOUS FAT AND OF
PREVIOUS EXPOSURE TO COLD ON THE BODY

TEMPERATURE, PERIPHERAL BLOOD FLOW AND
METABOLIC RATE OF MEN IN COLD WATER, —
Jour, Physiol. (London), 153 (1): 166-178. Aug. 1960.

The fall in rectal temperature of ten young men
immersed motionless for 30 minutes in stirred
water at 15°C. varied little in successive immer-
sions and was closely related to the man's subcu-
taneous fat thickness. The falls bore relatively
little relation to finger blood flow, which was al-
ways low during immersions, but both were slight-
ly greater when the men were hot rather than cool
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at the time of immersion. Metabolic rates during
immersion were substantially lowered by a small
increase in body temperature at the time of immer-
sion, and increased by exposure to cold air, though
not by moderate exercise several hours before im-
mersion. In the first 10 minutes of immersion the
metabolic rates of thin men were slightly higher
than those of fat men, with a number of substantial
and consistent individual differences not related to
fat thickness or fall in rectal temperature. In the
last 20 minutes of immersion the metabolic rates
of thin men increased but those of fat men did
not. (Author's summary, modified)

10783
Keatinge, W. R., 1958

and M. Evans
MODIFICATION OF ACUTE REFLEX RESPONSES
TO COLD BY BRIEF TRAINING IN COLD CLIMATE.
——Lancet (London), 1958 (7055): 1038-1041. Nov.
15, 1958.

An investigation was made in 10 subjects of the ef-
fects of a 10~day period of training in cold weather
on the response of respiration, finger heat loss, and
blood pressure to a cold water shower (5-6° C.).
Cold-weather training was found to reduce the aver-
age increase in both systolic and diastolic pressures
during the shower to less than half that found before
training. The rate of finger heat loss during immer-
sion of the finger in water at 17-18° was signifi-
cantly increased after training. Respiration showed
variable changes during the cold shower in both con-
ditions, and was not significantly affected by training
It is concluded that repeated exposure to cold re-
duces the hazards of immersion in cold water and
frostbite, but increases the amount of body heat loss
in cold.

10784
Kerslake, D. M. 1959

HUMIDITY AND HEAT STRESS.—In: Proceedings
of the International Congresses on Tropical Medi-
cine and Malaria, VIith (Lisbon, 1958), vol. 6: 66-68.
1959,

In any satisfactory system for the expression of
heat stress, the relative effect of humidity must be
recognized. Changes in humidity at low humidity
rates have little effect on skin and deep tempera-
tures and on sweat rate; but above a critical humid-
ity (at which the skin becomes completely wet with
sweat) changes in humidity cause large changes in
these quantities.

10785
Khvoinitskaya, M. A. 1959

THE EFFECT OF HIGH ENVIRONMENTAL
TEMPERATURE ON THE WATER DISTRIBUTION
IN THE BODY.—Bull. Exper. Biol. and Med.,

47 (5): 578-581, May 1959,

Water distribution was studied in rabbits exposed
to high environmental temperatures (+43°, +45° C.)
by the concurrent determination of the volume of
blood and cellular fluid with the aid of radioactive
isotopes. The water loss during exposure to heat
for three hours in the animal with no water to
drink amounted to from 2-2.5% of the body weight.
Diuresis decreased or was completely absent. All
water losses occurred at the expense of extrarenal
losses. The volume of extracellular water in-
creased whereas that of the blood plasma slightly
rose. (Author's summary, modified)
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10786
Kibler, H. H., 1961

and H. D. Johnson
METABOLIC RATE AND AGING IN RATS DURING
EXPOSURE TO COLD. — Jour. Gerontol., 16 (1):
13-16. Jan. 1961.

Comparisons of male rats which were exposed
continuously to a temperature of 48° F. with con-
trols which lived at 83° F. showed that the cold-
exposed group drank significantly more water, in-
creased their oxygen consumption by 40%, and
consumed 65% more food, but gained weight more
slowly. The lifespan of the cold-exposed rats was
not increased by their low growth rates, Deaths
among the cold-exposed and control rats were in
accord with the hypothesis that a high metabolic
rate accelerates aging. (Authors' summary)

10787
Klensch, H., 1958

and R. Caspari
[STROKE AND MINUTE VOLUME OF THE HEART
DURING EXPOSURE TO HEAT RADJATION] Schlag-
und Minutenvolumen des Herzens unter dem
Einfluss strahlender Wirme.—Pfliigers Archiv
fiir die gesamte Physiologie (Berlin), 267 (6):
591-599. Nov. 14, 1958. In German.

Various circulatory values were measured in 20
subjects during exposure for 40 minutes to infrared
radiation. Average air temperature increased
during the exposure from 19.8° to 34.9° C., and
average skin temperature increased from 31.6° to
35.8°. Ballistocardiographic studies revealed aver-
age increases of 46% in heart stroke volume, 71%
in minute volume, and 15% in heart frequency.
Peripheral resistance decreased, and blood pres-
sure increased slightly. Observations of respira-
tion in one subject showed no significant change in
oxygen consumption or overall change in ventilatory
frequency and minute volume. It is concluded that
thermoregulation during external heating is accom-
plished by an increase in heart stroke volume.

10788
Knigge, K. M. 1960

TIME STUDY OF ACUTE COLD-INDUCED
ACCELERATION OF THYROIDAL 1131 RELEASE
IN THE HAMSTER.—Proc. Soc. Exper. Biol. and
Med., 104 (3): 368-371. July 1960.

Analysis of time sequence in pituitary and
thyroid phenomena involved during acute response
of hamsters to cold exposure (5-6° C.) indicates
a rapidly activated neural component. Within 0.5-1
hour after cold, sensory perception of this temper-
ature change generated sufficient input into hypo-
thalamic effector mechanisms to deplete pituitary
thyrotropin by 60%. After a latent period of 1.5
hoursy accelerated release begins and results in
25-30% decrease of thyroidal 1131 during 12 hours
of cold. Thyroxine (10 micrograms) is capable of
inhibiting thyroidal 1131 release when administered
as long as 2-3 hours after exposure to cold.
(Author's summary)

10789
Korot'ko, G. F. 1958

[SOME CHARACTERISTICS OF GASTRIC ACTIVITY
AT HIGH OUTSIDE TEMPERATURE] Nekotorye o-
sobenosti deiatel'nosti zheludka pri vysokoi vneshnei
temperature.—In: Materialy konferentsii fiziologov,
biokhimikov i farmakalogov Srednei Azii i Kazakh-~
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stana, 1 (Tashkent, 1957), p. 148-152. Tashkent:
Akademiia Nauk Uzbekskoi SSR, 1958. In Russian.

Dogs of one series were kept in the shade, dogs of
another series were exposed to the effect of direct
sun rays for two hours. Both groups were fed meat,
and the rates of digestion and stomach emptying were
observed. The effect was most pronounced in two
dogs, one white and one black. As the result of sun
exposure the rectal temperature of the black dog
rose by 1.2° C.; no change in rectal temperature was
observed in the white dog. Rise in temperature in
the black dog was accompanied by a lesser meat in-
gestion and a slower rate of food intake. Stimulabil-
ity of the nutrition center followed a wavy course and
rapidly abated as the point of saturation was ap-
proached. Such effects were not noted in the dogs
kept in the shade. The above described effects were
less pronounced in the white dog. Stomach emptying
was slower in the dogs exposed to the sun; on the
other hand, water loss was enhanced and exceeded
that of alkalies or acids. Results of special experi-
ments in which supplemental HC1 was introduced into
the stomach of the test dogs indicated that, following
a 2-hour exposure to direct sun rays, the evacua-
tion of HCl from the stomach of dogs was impeded
by the additional fact that the added HC1 elicited a
gastric secretion of physiologically active sub-
stgnces which slowed the evacuation of the gastric
HC1.

10790
Kreider, M. B., 1959
E. R. Buskirk, P. F. lampietro, and D. E. Bass
EFFECT OF CONTINUOUS COLD EXPOSURE ON
NOCTURNAL BODY TEMPERATURE OF MAN.—
Jour. Applied Physiol., 14 (1): 43-45. Jan. 1959,
Also issued as report: Quartermaster and De-
velopment Center. Environmental Protection Re-
search Div., Natick, Mass. (Project no. 7-83-01-
006). Technical Report no. EP-117, July 1959.
iv+6 p. AD 225 850

Twenty-four-hour patterns of body temperature
were studied in five men living at 60° F. (15.6° C.)
for 14 days, wearing only shorts. Rectal tempera-
tures (T;) and skin temperatures (Tg) were meas-
ured. During sleep Ty fell more rapidly and tolower
values during cold exposure than during the control
period. During sleep Tg was slightly lower in the
cold than in the control period; also Tg did not ex-
hibit the gradual drop characteristic of sleep in the
control period. Comparison of Ty and Tg between
the first two days and the last two days of the cold
period revealed the following differences: (1) noc-
turnal T} fell 0.23° C. (0.4° F.) lower on the later
cold nights; (2) nocturnal toe temperatures were 15°
C. (27° F.) higher on the later cold nights. Temper-
atures of the arch followed the same pattern as
those of the toe. No significant differences were
found in daytime temperatures between early and
later cold days. The data suggest that evidence for
acclimatization to cold in terms of altered body tem-
perature responses may be fruitfully sought in re-
sponses during rewarming and/or sleep. (Authors'
abstract, modified)

10791
Kreider, M. B. 1961

EFFECT OF DIET ON BODY TEMPERATURE
DURING SLEEP IN THE COLD., — Jour. Applied
Physiol., 16 (2): 239-242, March 1961,
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Thirteen young soldiers were divided into two
groups and fed liquid diets of similar caloric con-
tent but of different composition. One group was
fed a normal, high-fat, high-carbohydrate, and
normal diet in the first, second, third and fourth
weeks, respectively; the second group was fed a
normal, high-carbohydrate, high-fat, and normal
diet during the same periods. Three meals were
eaten at 8 A.M., 5 P.M., and 10:15 P.M., at
which times 30, 30 and 40% of the daily calories
were consumed. Measurements of skin (11 points)
and rectal temperatures were made at one-half-
hour intervals throughout the night when the sub-
jects were in sleeping bags at an ambient temper-
ature of -30° F. Protection against the cold was °
designed to be inadequate to maintain thermal com-
fort. Composition of the diet had no effect on rec-
tal, mean weighted skin, or toe temperatures
throughout the night with a few exceptions. No
physiological significance is ascribed to these ex-
ceptions since the differences were very small, It
is concluded by comparison with a previous study
that caloric content rather than composition of the
diet 18 the important factor in decreasing rates of
body cooling of men sleeping in the cold. (Author's
abstract)

10792

Ladell, W. 1959
ANIDROTIC HEAT EXHAUSTION.—In: Proceed-
ings of the International Congresses on Tropical
Medicine and Malaria, VIth (Lisbon, 1958), vol. 6:
79-88. 1959.

The symptoms of the complex disorder of
anhidrotic heat exhaustion are listed, and possible
explanations are given in terms of the entire body,
as a response to non-specific stress, with relation
to pituitary function, and to sweat gland fatigue.

10793
Laties, V. G., 1959
and B. Weiss

THYROID STATE AND WORKING FOR HEAT IN THE
COLD.—Amer. Jour. Physiol. 197 (5): 1028-1034.
Nov. 1959.

Four experiments were conducted in which rats in
a cold room were allowed to obtain a burst of heat
from a heat lamp by pressing a lever. When working
at 2° C., hypothyroid rats began to work for heat at a
steady rate earlier in a 16-hour session than did eu-
thyroid rats. This rate itself was both higher and
more steady for hypothyroid than for euthyroid rats.
Euthyroid and hypothyroid rats working at 5° C.
showed a difference only in time required to attain
their steady rate. In one experiment, the chronic
administration of 1-triiodothyronine to hypothyroid
“rats led to a significant decrease of lever presses as
compared to the performance of normal rats. Dis-
continuance of 1-triiodothyronine led to a gradual
recovery of the high rate. The differences in this
kind of behavior between hypothyroid and euthyroid
animals were attributed to differences in drive state
arising from the tendency of body temperature of
hypothyroid animals to decline more rapidly in the
cold. (Authors' abstract)

10794 '

Latysh, V. N.
[CERTAIN PROBLEMS OF ACCLIMATIZATION
UNDER CONDITIONS OF A HOT CLIMATE]
Nekotorye voprosy akklimatizatsii v usloviiakh

1959
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zharkogo klimata.-—Voenno-meditsinskii zhurnal
(Moskva), 1959 (4): 26-30. April 1959. In Russian.

English translation in: Military Medical Journal,
1959 (4): 39-45. New York: U. S. Joint Pub. Re-
search Serv., No. 1736-N, July 13, 1959. (Available
from Office of Technical Services, U. S. Dept.
Commerce)

A brief review of the physiological phenomena in
adaptation to heat is presented. European, English,
and American sources are quoted. The editors note
that reduction in the basal metabolism in hot
climates has not been confirmed by investigations
of the Soviet scientists.

10795

LeBlanc, J. [A. ] 1960
EFFECT OF ADRENALINE, NORADRENALINE
AND CHLORPROMAZINE ON BLOOD PRESSURE
OF NORMAL AND COLD-ADAPTED ANIMALS, —
Proc. Soc., Exper. Biol. and Med., 105 (1): 109-
111, Oct. 1960.

The blood pressure response to adrenaline, nor-
adrenaline, and chlorpromazine was studied in
normal and cold-adapted rats. Exposure to a
temperature of 10° C. for six months increased
the blood pressure response to noradrenaline, but
not to adrenaline. Adrenaline had no effect on the
hypotensive response to chlorpromazine in normal
and cold-adapted animals, while noradrenaline had
an inhibiting effect which was greater in cold-
adapted animals. It 1s concluded that cold adapta-
tHon increases both the sensitivity of the cardio-
vascular system to noradrenaline and the metabol-
ic effects of the drug.

10796

LeBlanc, J. 1959
MORPHOLOGICAL AND PHYSIOLOGICAL CHANGES
IN THE SKIN AS A RESULT OF LONG EXPOSURE
TO COLD.—Amer. Jour. Physiol., 196 (5): 1042-
1044, May 1959,

Goats exposed throughout the year to environmen-
tal conditions prevailing in a temperate climate (47,
35, 63 and 73° F.) showed in the winter time an in-
creased thickness of the Malpighian and of the horny
layers and a decreased response to a cold-immersion
test. A significant increase in number of layers in
the stratum corneum was observed with electron mi-
croscope techniques in rats exposed to 6° C. for 8
weeks. (Author's abstract, modified)

10797

LeBlanc, J. [A. ],

J. A. Hildes, and O. Héroux
TOLERANCE OF GASPE FISHERMEN TO COLD
WATER. — Jour. Applied Physiol., 15 (6): 1031-
1034, Nov. 1960.

1960

The physiologic reactions and finger histology
of Gaspé fishermen accustomed to cold water
immersion were compared with those of a com-
parable group of men unaccustomed to cold. During
immersion of the hand in cold water, the fisher-
men showed a greater pressor response, a higher
mean finger temperature, a lesser sensation of
pain, and a higher total heat flow from the hands.
Skin biopsies showed no difference in skin thick-
ness or cell size, but revealed a significantly
greater number of mast cells in fishermen. It is
concluded that the local and systemic vasoconstric-
tor response to immersion of the hands in cold
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water was less in the fishermen accustomed to
cold.

10798

Leduc, J. 1961
EXCRETION OF CATECHOLAMINES IN RATS EX-
POSED TO COLD. — Acta physiologica scandi-

navica (Stockholm), 51 (1): 94-95. Jan. 1961. In
English.

Rats exposed to a temperature of +3° C. for one
month showed an increase in noradrenaline excre-
tion four times as high as that found in the con-
trol group maintained at room temperature. In
the adrenal glands, adrenaline was reduced 25%
after 24 hours in the cold, followed by an in-
crease which persisted as long as the rats were
kept in the cold. Noradrenaline content showed no
significant change. Adrenalectomized rats ex-
creted as much noradrenaline as intact animals on
exposure to cold. However, adrenaline output in
urine, although significantly increased in the cold,
was lower than in the intact group. Since noradren-
aline appears to derive from the adrenergic nerve
endings, it is inferred that the sympathetic nerv-
ous system is involved in the metabolic response
to cold exposure through the release of noradren-
aline. Adrenaline appears to represent a second
line of defense called forth when environmental
conditions become more severe.

10799

Leithead, C. S. 1959
NATURAL ACCLIMATISATION TO HEAT.—-In:
Proceedings of the International Congresses on
Tropical Medicine and Malaria, VIth (Lisbon, 1958),
vol. 6: 22-27. 1959.

The circulatory and subjective responses to heat
were studied at Kuwait in 24 men during the first
week after their arrival by air from England, and 9
of them were re-investigated 2 weeks later. Sudden
postural changes caused giddiness and syncope only
in those who had never before been in hot climates.
Pulse rate and blood pressure reactions to tilting
and to exercise improved steadily throughout the
first week, at the end of which all but two of the
subjects tested commenced work. A fall in hema-
tocrit and plasma protein levels was demonstrated
on the fourth day of exposure, which suggests an in-
crease in plasma volume as a result of simple
dilution. (Author's summary)

10800

Lemaire, R.
[INFLUENCE OF HEAT ON RESPONSE OF
PERIPHERAL VESSELS] Influence de la chaleur
sur le comportement réactionnel des vaisseaux
périphériques.—In: Proceedings of the Inter-
national Congresses on Tropical Medicine and
Malaria, VIth (Liston, 1958), vol. 6: 105-111. 1959.
In French.

The effect of heat (to 41° rectal temperature) on
the vasodilation of peripheral blood vessels was
measured in anesthetized dogs. It is shown that
heat modifies the regulatory functions in peripheral
circulation. During vasoconstriction, heat pro-
vokes a decrease in vasomotor responses, and,
therefore, a dilation of the peripheral vessels. The
dilatation, once provoked, becomes quite permanent
and effects a temporary vascular paralysis.

1959
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10801
Lemaire, R.,

A. Mazer, and C. Benceny
[EFFECT OF HUMIDITY ON SALT CONSUMPTION
IN SUBJECTS LIVING IN A TROPICAL CLIMATE]
Inflyence de I'hygrométrie sur la consommation de
sel chez les sujects vivant en climat tropical. -—
Comptes rendus de la Société de biologie (Paris),
155 (2): 389-391. 1961. In French.

The salt consumption of persons living in a
tropical country (West Africa) was found to be re-
lated not only to temperature, but also to absolute
humidity. In climates ranging from 20°-50° C.
(Sudan, Sahara) no significant rise in salt con-
sumption was observed.

1961

Lewis, H. E.,

J. P. Masterton, and S. Rosenbaum
BODY WEIGHT AND SKINFOLD THICKNESS OF
MEN ON A POLAR EXPEDITION. — Clinical Sci.
(London), 19 (4): 551-561. 1960.

Body weight and skinfold thickness at six sites
(abdomen, chest, back at inferior tip of scapula,
back between scapula and iliac crest, outer arm,
outer thigh) were measured on members of the
British North Greenland Expedition, 1952-1954.
The men were taller and heavier and showed a
greater gain in weight over two years than a stand-
ard British population. Body weights varied over
the year, reaching maximal levels in the cold
months and minimum in the warm. Skin thickness
also varied with these periods, there being a close
positive correlation between body weight (adjusted
to standard height) and skinfold thickness at each
of the six sites. It is suggested that environmen-
tal factors of cold (and darkness) in the polar re-
gion are influential physiologically in so far as
they restrict activity. Increase of weight and skin-
fold thickness are probably due to excessive nu-
tritional intake during these periods of reduced ac-
tivity. Only a trivial benefit of insulation was ob-
tained with increases of subcutaneous fat. No evi-
dence was found that fat men were more efficient
in the cold than other members of the expedition.
(Authors' summary, modified)

1960

10803

Lim, T. P. K. 1960
CARDIOPULMONARY RESPONSE TO THERMAL
STRESS, — In: Clinical cardiopulmonary physiol-
ogy, Second ed., p. 958-960. New York: Grune and
Stratton, 1960.

Discussions are given on investigations con-
cerned with cardiovascular, metabolic, and
respiratory adjustments to various temperature
stresses. In hot environments, excessive heat in-
flux is counterbalanced by the enhanced heat dis-
sipation mechanisms of cutaneous vasodilatation
and perspiration, leading to an increased skin
temperature and peripheral blood flow. In cold en-
vironments, cutaneous vasoconstriction followed by
drastically reduced skin temperature and peripher-
al blood flow reverses the trend observed in hot
environments. The effects of temperature stresses
on metabolism, total ventilation in normal, resting
subjects, Qg consumption, alveolar CO2 and Og
tensions, and arterial blood pH are described.
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10804
Lind, A. R.

1959
THE ASSESSMENT OF INTOLERABLY HOT EN-
VIRONMENTS FOR WORKING MEN.—In: Proceed-
ings of the International Congresses on Tropical
Medicine and Malaria, VIth (Lisbon, 1958), vol. 6:
62-65. 1959.

When men work in surroundings so hot that they
cannot establish bodily thermal equilibrium, the con-
ditions of exposure are often too severe to fall within
the range of use of existing heat stress indices. A
simple formula, derived from previous work, in which
the dry and wet bulb temperatures are weighted to re-
late climates of similar severity was tested on 16
subjects in each of four climates. It is concluded that
the formula may be of some value in assessing and
comparing the severity of excessively hot climates,
provided that the conditions correspond to those of
the experiments.

10805
MacFarlane, W. V.

1959
HUMAN WATER ECONOMY IN THE HEAT.—In:
Proceedings of the International Congresses on
Tropical Medicine and Malaria, VIth (Lisbon, 1958),
vol. 6: 19-21, 1959,

In the tropics, man sweats to survive. This in-
volves short- and long-term adjustment of fluid
spaces, endocrine and renal changes, and modified
cell functions. Urinary excretion of water and
sodium is less in the 6 a.m. to 6 p.m. period than in
the 12 night hours. The potassium/sodium ratio is
high by day and low at night. The 17-ketogenic
steroid fraction or urine decreases during heating
while urinary aldosterone increases. Fasting body
weight is reciprocal to shade temperature, and
weight changes proportionally to urinary water and
sodium output. In adults at 27° 8. latitude, the aver-
age urinary output of 17-ketosteroid and 17 -ketogenic
steroid is 30% higher in winter than in summer, while
the urinary potassium/sodium ratio is high in sum-
mer and low in winter.

10806
McGraw, J. 1.

1959
[STUDY OF THE REGULATORY MECHANISM OF
CAPILLARY RESISTANCE. I. EFFECT OF TEM-
PERATURE ON GROWTH AND CAPILLARY RE-
SISTANCE IN THE GUINEA PIG AND RAT] Etude du
mecanisme régulateur de la résistance capillaire. I
Influence de la température sur la croissance et la
résistance capillaire du Cobaye et du Rat.—Comptes
rendus de la Société de biologie (Paris), 153 (3): 524-
528. March 1959. In French.

Guinea pigs and rats were divided into two groups,
one maintained at a constant temperature of 25° C.
and the other at a constant temperature of 15° C., for
31 days. Animals maintained at 25° C. showed a
normal and regular growth pattern with weight gain,
whereas those subjected to slight cold revealed ir-
regular growth patterns. The rats reacted more ac-
tively to temperature change and recuperated sooner
than did the guinea pigs. At 15° C., capillary resist-
ance showed an early and marked rise followed by a
sharp drop to values lower than the original normal
levels. The elevation of capillary resistance at 15°
C. was more pronounced in the rats. Intervention of
the pituitary-adrenal system during temperature
variations is briefly discussed.

.
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10807

Macpherson, R. K. 1958
ACCLIMATIZATION STATUS OF TEMPERATE-~
ZONE MAN.—Nature (London), 182 (4644): 1240~
1241. Nov. 1, 1958.

Evidence is reviewed to support the hypothesis
that the ability of man to adapt easily to ambient
heat and his relative inability to adapt to cold is due
to the fact that the neutral thermal condition for man
is a hot rather than a temperate environment. Phys-
iological evidence to support this view includes
man's poor insulation and his great capacity for
cutaneous vasodilatation and sweating. Itis concluded
that man approaches the extreme range of thermal
adaptation in a temperate climate, and that little
further adaptation is possible during exposure to
severe cold.

10808

MacPherson, R. K. 1959
HEAT TOLERANCE.—In: Proceedings of the Inter-
national Congresses on Tropical Medicine and Ma-
laria, VIth (Lisbon, 1958), vol. 6: 34-39. 1959.

Heat comprises not only environmental tempera-
ture but radiant heat load, humidity, and air speed.
All these variables can be measured by the Effective
Temperature Scale, which is in effect a scale of
physiological strain. Heat intolerability can be
measured by the human's relation to his environment
when the heat loss required to maintain equilibrium
exceeds that possible in the circumstances. In defin-
ing tolerable levels of warmth, it is necessary to
consider the three aspects of heat tolerance: the
physical limit (syncope); the mental limit (impair-
ment of perception, reasoning, and judgment); and the
emotional limit (increasing degree of intolerable dis-
comfort). Conditions which are tolerable for a short
span of time may not be so for longer times. The
specification of acceptable limits of warmth is made
difficult by the variation in tolerability not only be-
itween persons but also in the same individual at dif-
ferent times.

10809
MacPherson, R. K.

1960
PHYSIOLOGICAL RESPONSES TO HOT ENVIRON-
MENTS: AN ACCOUNT OF WORK DONE IN SINGA-
PORE, 1948-1953, AT THE ROYAL NAVAL TROP-
ICAL RESEARCH UNIT WITH AN APPENDIX ON
PRELIMINARY WORK DONE AT THE NATIONAL
HOSPITAL FOR NERVOUS DISEASES, LONDON, —
Medical Research Council Special Report Series,
no. 298, 323 p. London, 1960.

Research on human physiology in hot environ-
ments conducted by the Royal Naval Tropical Re-
search Unit is reviewed under the following chapter
headings: (1) The Establishment of the Royal Naval
Tropical Research Unit; (2) A Preliminary Study
in the Tropics of the Effects of Air Temperature,
Humidity and Air Speed on Naturally Acclimatized
Men; (3) Further Experiments on Naturally Accli-
matized Men; (4) The Effects of Environmental
Stress: Measurements on Artificially Acclimatized
Men; (5) The Nature and Degree of Natural Accli-
matization; (6) The Contribution of Radiant Heat to
Environmental Stress; (7) Energy Expenditure in
Relation to Environmental Stress; (8) The upper
Limit of Tolerance of Environmental Stress; (9)
Ancillary Investigations in Singapore; (10) Conclu-
sions; (11) Tables to Chapters 2-9; (12) Appendix:
Experiments in a Temperate Climate on Men Arti-
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ficially Acclimatized to Hot Conditions; (13) Refer-
ences; and (14) Conversion Chart. (129 references)

10810
Mahfouz, M.,

1958
and E. A. Ezz

THE EFFECT OF RESERPINE AND CHLORPROMA -

ZINE ON THE RESPONSE OF THE RAT TO ACUTE

STRESS.—Jour. Pharmacol. and Exper. Therapeu-

tics, 123 (1): 39-42. May 1958.

The effect of reserpine and chlorprozmazine onthe
response of rats to stress was investigated. Rats
were subjected to the stresses of continuous ether
anesthesia with rapid exsanguination or exposure to
temperatures of 38° or 3° C. for 1 hour. The degree
of response to stress was estimated from adrenal
cortical activity by measurement of adrenal ascorbic
acid depletion. Intramuscular injection of 8 micro-
grams of reserpine/kg. of body weight or 2 mg. of
chropromazine/kg. was found todecrease the adrenal
depletion of ascorbic acid in response to stress. The
depletion of ascorbic acid after administration of
adrenocorticotrophic hormone (ACTH) was not af-
fected by reserpine or chlorpromazine. It is sug-
gested that reserpine and chlorpromazine act on the
prepituitary phase of response to stress, possibly on
the hypothalamus.

10811
Marcus, S.,

1961
F. Miya, L. J. Phelps, and L. Spencer
EFFECT OF ACUTE AND CHRONIC EXPOSURE TO
LOW TEMPERATURES ON SURVIVAL OF MICE
CHALLENGED WITH KLEBSIELLA PNEUMONIAE.
——Univ. of Utah. Coll. of Medicine, Salt Lake City;
issued by Arctic Aero-medical Lab., Fort Wain-
wright, Alaska (Project no. 8241-32). Technical Re-
port no. 61-37, Oct. 1961. 8 p.

Normal and immunized mice were subjected to
acute and chronic stress of 2°C. ambient tempera-
ture. Singly caged mice were adversely affected by
the acute cold stress, but mice chronically cold-
stressed were significantly protected by the immuni-
zation whether caged in groups or singly. Chronic
cold stress did not decrease the ability of the animals
to form agglutinin antibody. (Authors' abstract)

10812
Marcus, S., 1961
F. Miya, L. J. Phelps, and L. Spencer

EFFECT OF ACUTE AND CHRONIC LOW TEM-
PERATURE STRESS ON SURVIVAL OF MICE
CHALLENGED WITH STAPHYLOCOCCUS AUREUS.
— Univ. of Utah. Coll. of Medicine, Salt Lake
City; issued by Arctic Aeromedical Lab,, Fort
Wainwright, Alaska (Project no. 8241-32). Techni-
cal Report no, 61-42, Oct. 1961. 10 p.

Normal and immunized mice were subjected to
acute and chronic stress of 2° C. ambient tem-
perature. The mice were challenged with varying
doses of Staphylococcus aureus, strain Fritchie.
Immunization offered significant protection to mice
kept at 21° C. and to mice that were immunized,
challenged and acutely exposed to 2° C. in groups.
No protection was observed in mice that were im-
munized, challenged and exposed as individuals to
2° C. Also, immunized mice that were chronically
cold-exposed at 2° C. were not protected against
subsequent challenge and showed equivocal mortal-
ity ratios compared to the normal controls chal-
lenged under the same conditions. (Authors' ab-
stract)
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10813
Marcus, S.,

F. Miya, L. J. Phelps, and L. Spencer
EFFECT OF EXPOSURE TO LOW TEMPERATURE
ON DEVELOPMENT OF SPIROCHAETE PALLIDA
IN THE RABBIT. — Univ. of Utah, Coll. of Medi-
cine, Salt Lake City; issued by Arctic Aeromedi-
cal Lab., Fort Wainwright, Alaska (Project no.
8241-32). Technical Report no. 61-43, Oct, 1961.
5 p.

Adult male albino rabbits challenged intratestic-
ularly with viable Spirochaete pallida suspension
and kept at 3° C. or 21° C. developed syphilomata
at the same rates. Adverse environmental tem-
peratures apparently do not enhance or decrease
the rabbit's resistance to the challenge. Rectal
temperature measurements during the experimen-
tal period showed no gross differences in animals
kept at 3° C. or 21° C., and the temperatures re-
mained quite constant throughout the experiment.
(Authors' abstract)

1961

10814
Marcus, S.,

F. Miya, L. J. Phelps, and L. Spencer
THE INFLUENCE OF LOW AMBIENT TEMPERA-
TURE ON COLD-ACCLIMATIZED MICE CHAL-
LENGED WITH EHRLICH ASCITES TUMOR CELLS.
—Univ. of Utah. Coll. of Medicine, Salt Lake City;
issued by Arctic Aeromedical Lab., Fort Wain-
wright, Alaska (Project no. 8241-32). Technical Re-
port no. 61-38, Oct. 1961. 10 p.

Ehrlich ascites tumor cells were given to mice ac~
climatized to low ambient temperatures. The mice
were maintained at low ambient temperatures follow-
ing challenge. The tumor cells were given via the
intraperitoneal or subcutaneous route. The viability
-of the tumor cells was not affected, and the acclima-
tized mice showed significant delays in the mortality
curves compared to the control animals kept at room
temperature; however, the final mortalities were
similar in the acclimatized and room temperature-
exposed mice at all challenge doses employed.
(Authors' abstract)

1961

10815

Masoro, E. J. 1960
ALTERATIONS IN HEPATIC LIPID METABOLISM
INDUCED BY ACCLIMATION TO LOW ENVIRON-
MENTAL TEMPERATURES. — Proceedings of
the International Symposium on Cold Acclimation,
Buenos Aires, August 5-7, 1959. Published in:
Federation Proceedings, 19 (4, Supplement no. 5):
115-119. Dec, 1960 (Part II).

Two distinct kinds of information have been made
available by experimentation on hepatic metabolism
in the cold-acclimated rat. First, insight has been
gained concerning the acclimation process as it
occurs at the molecular level of organization; a
mechanistic explanation has been presented for two
important phenomena: (a) the great capacity of the
cold-acclimated rat to resist fatty infiltration of
the liver; (b) the ability of the cold-acclimated rat
to maintain liver glycogen at surprisingly high lev-
els during fasting. Second, the cold-acclimated
animal has been shown to be a powerful tool for
studying the physiologic regulators of intermediary
metabolism., (Author's abstract)

452

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 "

10816

Masoro, E. J. 1960
DEPRESSED LIPOGENESIS INDUCED BY COLD
STRESS. —— Amer. Jour. Physiol., 199 (3):449-
452, Sept. 1960.

Exposure of rats for 24 hours to an ambient
temperature of 0-20C. had no effect on the ability
of liver homogenates to synthesize fatty acids from
acetate-1-C14. Fasting of animals exposed to cold,
however, caused an almost complete elimination of
liver fatty acid synthesis. Addition of higher con-
centrations of TPN or isocitrate, varying concen-
trations of a TPN-dependent isocitrate dehydrogen-
ase from yeast, TPNH, ATP, glucose-6-phosphate,
or fructose-1, 6 diphosphate either had no effect
or reduced the lipogenic activity of cold-fasted liver
homogenates. It is suggested that the inhibition of
lipogenesis in liver slices from cold-fed rats is
the result of an unfavorable cofactor environment
(a low rate of TPNH generation via the hexose
monophosphate pathway of carbohydrate metabolism)
rather than of reduced levels of fatty acid-synthe-
sizing enzymes. The failure of lipogenesis in the
cold-fasted rats is attributed to a loss of fatty
acid-synthesizing enzymes.

10817
Masoro, E. J.,

1961
E. Porter, and J. Patkin
EFFECT OF COLD STRESS ON LIPOGENESIS BY
ADIPOSE TISSUE. — Tufts Univ. School of Medi-
cine, Boston, Mass.; issued by Arctic Aeromedical
Lab., Fort Wainwright, Alaska (Project no, 8237~
38). Technical Report no. 80-20, April 1961. T p.
The effect of cold stress on acetate metabolism by
adipose tissue was investigated in rats. Cold stress
did not affect the ability of the epididymal fat pad to
oxidize acetate-1-C14 to C140y. The addition of un-
labeled glucose to the incubation medium did not
influence the rate of acetate oxidation in the case
of adipose tissue obtained from either control or
cold-stressed rats. In the absence of unlabeled
glucose, more fatty acids from acetate-1-C14 were
synthesized by the adipose tissue from control rats
than by that from cold-stressed rats, although very
little was synthesized by either. The addition of un-
labeled glucose to the incubation medium at the
physiologic concentration of 100 mg./100 ml. caused
the adipose tissue from both normal and cold-
stressed rats to form fatty acids at high rates. It
is a striking finding that cold stress, which almost
abolishes hepatic lipogenesis, does not appreciably
alter adipose tissue lipogenesis. (Authors' abstract)

10818
Masoro, E. J.

1960
THE EFFECT OF PHYSICAL INJURY ON LIPID
METABOLISM. —Tufts Univ. School of Medicine,
Boston, Mass.; issued by Arctic Aeromedical Lab.,
Ladd Air Force Base, Alaska. Technical Report no.
58-17, Feb. 1960, 25 p.

Research findings on the effects of cold injury and
cold acclimatization on the intermediary metabolism
of lipids in rats are reviewed. It seems reasonable
to suppose that in liver slices of cold-fasted rats the
following metabolic disturbances exist: an uncoupled
oxidative phosphorylation, essentially no carbohy-
drate oxidation via the Embden-Meyerhof and phos-
phogluconate oxidative pathways, and a high rate of
gluconeogenesis which yields vigorous energy accep-
tors for the available ATP (adenosine triphosphate).



Liver slices from cold-acclimated rats oxidized pal-
mitate at faster rates than liver slices from rats ac-
climated at room temperature. When cold-acclimated
rats were fasted at 0-2°C., the ability of the liver to
oxidize acetate was not depressed below that of the
fed rat, and hepatic palmitate oxidation was far more
rapid. It is clear that none of the defects in hepatic
fat oxidation found in the cold-fasted rat acclimated
to 25°C. occur in the cold-fasted rat acclimated to
0-2°C. Conflicting results were observed in the ef-
fects of cold on lipogenesis, in that respiratory quo-
tient studies suggested an accelerated conversion of
sugar into fat while a depression in fatty acid syn-
thesis was noted in studies of liver slices from cold-
acclimated rats. (55 references)

10819
Masoro, E. J.,

and E. Porter
FATTY ACID OXIDATION BY MITOCHONDRIA
FROM COLD-FASTED RATS. -—Tufts Univ. of
School of Medicine, Boston, Mass.; issued by Arctic
Aeromedical Lab., Fort Wainwright, Alaska (Project
no. 8237-38). Technical Report no. 60-23, April
1961, 11 p.

Mitochondria from 'cold-fasted" rats oxidized
about as much acetate 1-C14 to C1405 as did moto-
chondria from control rats when the data were ex-
pressed on the basis of dry weight of the mitochon-
dria. This was a most surprising result because
liver slices (wet weight basis) and liver homogenates
(protein content basis) from cold-fasted rats form
far less C1402 from acetate 1-C14 than do similar
preparations from control rats. The possible rea-
sons for these differences in results with liver slices
and liver homogenates on the one hand and liver
mitochondria on the other are discussed. Mitochon-
dria from cold-fasted rats were also found to oxidize
palmitate 1-C14 to 1 9 as rapidly as the moto-
chondria from control rats, thereby confirming the
results obtained with liver slices. Carbohydrate
metabolism failed to promote palmitate oxidation by
mitochondria from cold-fasted rats; just the opposite
result is obtained with liver slices. The use of mito-
chondria to study the regulation of multistep metab-
olic pathways is discussed. (Authors' abstract)

1961

10820
Masoro, E. J., 1960

C. L. Asuncion, Richard K. Brown, and D. Rapport
LIPOGENESIS FROM CARBOHYDRATE IN THE
NEGATIVE CALORIC BALANCE STATE INDUCED
BY EXPOSURE TO COLD. I. GLUCOSE LIPOGENE-
SIS IN RATS IN NEGATIVE NITROGEN BALANCE. —
Tufts Univ. School of Medicine, Boston, Mass.; issued
by Arctic Aeromedical Lab., Ladd Air Force Base,
Alaska. Technical Report no. 57-31, April 1960.
iii+8 p.

The ability of rats exposed to 0-2° C. for 1 or 2
days to incorporate dietary glucose isotopic carbon
into fatty acids was studied. Under these circum-
stances, in spite of a large intake of food, there is a
loss in body weight and fatty acids. Whether calcu-
lated on a percentage or on an absolute basis, there
is under the conditions a considerable incorporation
of the label into fatty acids. It is concluded that not
only in the steady state, but also in a state of negative
caloric balance, lipogenesis is one of the obligatory
pathways of carbohydrate metabolism. (Authors'
abstract)
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10821

Masoro, E. J.
A MECHANISTIC STUDY OF THE FAILURE IN
LIPOGENESIS INDUCED BY COLD-STRESS. — Tufts
Univ. School of Medicine, Boston, Mass.; issued by
Arctic Aeromedical Lab., Fort Wainwright, Alaska
(Project no. 8237-38). Technical Report no. 60-22,
April 1961. 12 p.

Liver homogenates from cold-fed rats synthesized
fatty acids about as well as did homogenates from
control rats. This finding contrasts with the almost
complete absence of lipogenesis in the liver slice
‘prepared from cold-fed rats. The conclusion is
drawn that the failure of lipogenesis in the intact liver
cell of the cold-fed rats does not result from the lack
of fatty acid synthesizing enzymes, but is the result of
an unfavorable cofactor environment. Evidence is
presented which indicates that lipogenesis fails in the
intact liver cell of the cold-fed rat because of a de-
pressed reduced triphosphopyridine nucleotide (TPNH)
generation by way of the hexose monophosphate path-
way of carbohydrate metabolism. Liver homogenates
frﬁn cold-fasted rats converted far less acetate-1-

C** to fatty acids than homogenates from control and
cold-fed rats. This failure in lipogenesis was shown
not to be due to lack of TPNH generation or of carbo-
hydrate metabolism over either the hexose monophos-
phate pathway or the Embden-Meyerhof pathway. It is
concluded that either the concentration of the fatty
acid synthesizing enzymes is greatly reduced, or a
necessary unknown cofactor is not present at adequate
levels in the liver of the cold-fasted rat. (Author's
abstract)

1961

10822

Massey, P. M. O. 1959
FINGER NUMBNESS AND TEMPERATURE IN ANT-
ARCTICA.—Jour. Applied Physiol., 14 (4): 616-
620. July 1959.

Cold reactions (resulting from exposure of a
finger in a wind tunnel to a temperature between
-2° C. and -11.5° C., windspeed 6-8.5 m.p.h., with
atmospheric humidity around 80-90%) in a group of
new arrivals in Antarctica were compared with the
reactions of men who had already lived and worked
in Antarctica for a year and were staying for another
year. Both groups were observed through the en-
suing Antarctic year, and changes in performance
were recorded. First tests revealed a difference in
the numbing effect of cold exposure on the newcom-
ers and on the men in their second consecutive year
of residence. After 6 weeks in the Antarctic summer,
the newcomers showed improved resistance to numb-
ing when exposed to similar conditions of wind and
temperature. There was no difference in resting
finger temperature between the two groups, but there
was a significant fall in temperature over the year.
Second-year men showed a greater immunity to frost-
bite under the experimental conditions, but this was
not proved statistically. The addition of drift snow to
the cold wind doubled the numbness induced in the
finger. Under very cold conditions, drift increased
finger numbness over six times. Of 18 cases of
frostbite, only four occurred in the second year group.

10823

Mefferd, R. B. 1959
ADAPTIVE CHANGES TO MODERATE SEASONAL
HEAT IN HUMAN SUBJECTS.—Jour. Applied
Physiol., 14 (6): 995-996. Nov. 1959.
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The excretion patterns of 29 members (including
children) of 7 south Texas Caucasian families of
varying economic status were determined each
November (neutral-cool, averaging 68.7°F.) and May
(warm, averaging 81.6°F.) for 3 consecutive years,
to determine whether heat-adaptive mechanisms
were stimulated by a moderate increase in average
temperature as contrasted to intense heat. Four
timed over-night urine samples from each person
were analyzed in each period for five electrolytes,
five nitrogenous waste products and thirteen amino
acids. Excretion rates of most substances were
lower in November than in May. Creatinine and the
magnesium/calcium ratio were elevated, however,
and the urine volume, magnesium, urea, glutamic
acid, arginine, and the sodium/potassium and uric
acid/creatinine ratios did not change significantly.
The excretion patterns of the heat-adapted human
subjects were strikingly similar to those seen in
heat-adapted rats. (Author's abstract)

10824

Mefferd, R. B., 1958
and H. B. Hale
STUDIES ON CROSS-ADAPTATION: EFFECTS OF
ABRUPT TEMPERATURE CHANGES ON EXCRETION
CHARACTERISTICS OF RATS ACCLIMATED TO
COLD, NEUTRAL, OR HOT ENVIRONMENTS. —
University of Texas, Austin; issued by School of
Aviation Medicine, Randolph Air Force Base, Texas.
Report no. 58-106, Sept. 1956. 18 p.
Also published in: Amer. Jour. Physiol., 195 (3):
726-734. Dec. 1958.

A study was made of the urinary responses of rats
acclimated for 3 months to temperatures of 35°, 24°,
or 3°C. to a 24-hour fasting period of exposure to
different environmental temperatures. Heat ex-
posure of cold-acclimated rats produced elevated
values (relative to heat-exposed neutral-acclimated
rats) for urine volume, the urine/water ratio, potas-
sium, magnesium, calcium, the calcium/phosphorus
and uric acid/creatinine ratios, creatine, taurine,
b-alanine, glycine, a-alanine, serine, threonine,
tyrosine, lysine, histidine, and the total a-amino
acids, and decreases in fasting weight loss, water in-
take, sodium, the sodium/potassium ratio, phosphate,
uric acid, and creatinine. Cold exposure of heat-
acclimated rats resulted in increased values for
water intake, phosphate, b-alanine, a-alanine, serine,
tyrosine, lysine, and arginine, and decreases in fast-
ing weight loss, sodium, potassium, magnesium, the
magnesium/ca.lcium and uric acid/creatinine ratios,
urea, uric acid, creatinine, threonine, histidine, and
the total a-amino acids. Similarities were seen
among groups in the pattern of response of most
variables to adverse temperature change (independent
of acclimative responses already present). Most ac-
climative changes tended towards reversal during ex-
posure to neutral temperature.

10825
Milan, F. A, 1961

R. W. Elsner, and K. Rodahl
THE EFFECT OF A YEAR IN THE ANTARCTIC ON
HUMAN THERMAL AND METABOLIC RESPONSES
TO AN ACUTE STANDARDIZED COLD STRESS.—
Arctic Aeromedical Lab., Fort Wainright, Alaska.
Technical Report no. 60-9, March 1961. 2% p.

The metabolic rate and thermal responses of eight
healthy subjects exposed nude for 2 hours to a stand-
ard cold stress (17° : 1.0" C. air temperature) were
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examined in the fall, winter, and spring at Little
America V in the Antarctic. Mean body, average skin
and foot temperatures increased significantly (p<
0.05) over the year. Neither rectal nor finger tem-
perature was altered, There was a decrease (P<
0.05) in heat production to meet the same thermal de-
mands after 3 months in the Antarctic. Basal meta-
bolic rates were unchanged. Obvious shivering ob-
served in all subjects in the fall was almost absent in
the winter and spring. It is suggested that these
changes represent physiological adaptation to low am-
bient temperatures. (Authors' abstract)

10826
Milan, F. [A.] 1961

NUTRITION AND ENERGY EXPENDITURE AT LIT-
TLE AMERICA V IN THE ANTARCTIC.—Arctic
Aeromedical Lab., Fort Wainwright, Alaska. Techni-
cal Report no. 60-11, March 1961, 17 p.

A detailed survey of nutrition and energy expendi-
ture was undertaken to establish the effects of chronic
cold exposure and changing levels of activity upon the
nutritional requirements of men living at an Antarctic
base. This survey represented 104 subject days (6-
day periods) in the Antarctic fall, winter, and spring.
In the fall, five scientists averaged a daily expendi-
ture of 5175 Calories and consumed 3400 Calories
(42 Cal./kg./diem). In the winter and spring, expend-
itures for four scientists averaged 3370 and 4175
Calories and intakes were 4396 and 4285 Calories (53
and 54 Cal./kg./diem). Four sailors, engaged in
moderate to heavy work outside, expended about 3600
Calories per day and consumed 4925 Calories (61 Cal./
kg./diem) when studied in the spring. The percent-
age of calories furnished by protein, fat, and carbohy-
drate was not significantly different from those to be
found in the diet of U. S. troops eating a garrison ra-
tion elsewhere. There was no increased avidity for
fat over the year. The scientists gained an average
of 1.5 kilograms in body weight, and the sailors an
average of 4.6 kilograms over the 11-month period.

It is suggested that eating served to alleviate the
tedium of long isolation and that psychological, as
well as physiological, reasons lay behind the high ca-
loric intakes seen in some subjects. (Author's ab-
stract)

10827
Milan, F. A., 1961

R. W. Elsner, and K. Rodahl
THERMAL AND METABOLIC RESPONSES OF
MEN IN THE ANTARCTIC TO A STANDARD COLD
STRESS. —— Jour. Applied Physiol., 16 (3): 401-
404. May 1961.

Thermal and metabolic responses of eight male
subjects exposed nude for 2 hr. to a standard cold
stress (17° + 1.0° C. air temperature) were exam-
ined in the austral fail, winter, and spring at
Little America in the Antarctic. Mean body, aver-
age skin, and foot temperatures increased signifi-
cantly after 3 months. Neither rectal nor finger
temperatures were changed over the year. Although
basal metabolic rates were unchanged, there was
a significant decrease in the metabolic responses
to the standard cold stress after 3 months in the
Antarctic. It is suggested that these changes rep-
resent physiological adaptations to chronic cold.
(Authors' abstract)

10828
Milan, F. A. 1961

THERMAL STRESS IN THE ANTARCTIC.—Arctic
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Aeromedical Lab., Fort Wainwright, Alsaka. Techni-
cal Report no. 60-10, March 1961. 19 p.

Five experiments which investigated thermal bal-
ance in two clothed men in the cold were carried out
at Little America V in the winter months of June and
August. Environmental temperatures ranged between
-32° and -47° C. and wind velocities ranged between
2 and 17 miles per hour during the experiments. De-
spite the protective clothing worn and the heat produc-
tions of between 3 and 4.8 mets (measured by indirect
calorimetry), total heat debt (obtained by measure-
ments of rectal and skin temperatures) ranged be-
tween 105 and 126 kilocalories for exposures of 40 to
165 minutes in duration. Finger temperatures ranged
between 7° and 18° C. at the end of the experiments.
The thermal demand of the environment on these
seemingly adequately clothed men was high, and it is
suggested that they were moderately cold stressed
despite high rectal temperatures. (Author's abstract)

10829
Minard, D., 1959
G. A. Grayeb, R. C. Singer, and J. R. Kingston
HEAT STRESS DURING OPERATION BANYAN
TREE. — Naval Medical Research Inst., Bethesda,
Md. Research Report no. NM 41 01 00.01.02 (Vol.
17, p. 467-478), July 16, 1959, AD 228 467
Essentially the same issued as: Naval Medical
Research Inst., Bethesda, Md. ([Project no.] MR
005.01-0001.01). Report no. 5, July 14, 1961, 9 p.
Also published in: Military Med., 126 (11): 809-
817. Nov. 1961.

In Operation Banyan Tree I, 1500 physically fit
but unacclimatized young paratroopers were flown
from Fort Bragg, North Carolina (where datly
maximum temperatures averaged 56.8° F. for the
period under consideration) to Panama (where heat
stress evaluations in terms of Yaglou's Wet-Bulb-
Globe Temperature Index were 80.6 and 77.2 for
the two days — 85 being the level at which vigorous
training-is curtailed in unacclimatized recruits) to
engage in a strenuous 2-day combat exercise
against seagoned Army units stationed at Panama.
The unacclimatized men experienced significant de-
grees of dehydration accompanied by reduced uri-
nary volume, and depletion of urinary electrolytes,
as well as elevation of oral temperature and rest-
ing pulse rate. These findings suggest the need of
devising methods for enhancing heat tolerance and
for preventing dehydration in umacclimatized com-
bat units.

10830

Minard, D. 1961
PREVENTION OF HEAT CASUALTIES IN MARINE
CORPS RECRUITS, 1955-1960, WITH COMPARATIVE
INCIDENCE RATES AND CLIMATIC HEAT
STRESSES IN OTHER TRAINING CATEGORIES, —
Naval Medical ResearchInst., Bethesda, Md. (Project
no. MR005.01-0001.01). Report no. 4, Feb. 21, 1961.
16 p.

Also published in: Military Medicine, 126 (4): 261-
272. April 1961.

Extensive abstract also published in: Proceedings
of the Internatijonal Congresses on Tropical Medicine
and Malaria, Vith (Lisbon, 1958), vol. 6: 103-104.
1959.

The program for preventing heat casualties at the
Marine Corps Recruiting Depot, Parris Island, South
Carolina, is described. Heat and humidity factors
are determined by the wet bulb-globe temperature in-
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dex of Yagiou. Human factors described include ac-
climatization of unseasoned trainees, increasing em-
phasis on physical fitness, proper salt and water in-
take, altered clothing regulations, and placing of
recently-inoculated men on a light-duty status. En-
vironmental factors include a new training schedule,
shaded classrooms, no post-prandial exercise, enough
restful sleep, and indoctrination of training officers
and drill instructors. The incidence rate of heat cas-
ualtiés in recruits at Parris Island dropped signifi-
cartly in 1956 when the program was first adopted,
and has remained lower since then.

10831
Molloy, R., 1959

D. Nicholls, W. Farrington, and R. J. Rossiter
ACCLIMATIZATION TO COLD: IMMEDIATE
ADRENAL RESPONSE AND SURVIVAL OF AC-
CLIMATIZED RATS EXPOSED TO MORE SEVERE
COLD.—Canad. Jour. Biochem. and Physiol.
(Ottawa), 37 (5): 661-670. May 1959.

Cold-acclimatized and non-acclimatized rats
were exposed to more severe cold (two hours at
~5° C.). In rats acclimatized to cold by conditioning
to 3° C. for four weeks, the immediate pituitary-
adrenal response was considerably less than that in
non-acclimatized rats maintained at room tempera-
ture (22° C.). The reduction in the immediate
pituitary-adrenal response took 3 to 4 weeks to de-
velop and persisted for 12 hours, but not for 4 days.
Rats which were conditioned to -5° C. by exposures
for 2 or 6 hours daily for 4 weeks showed no reduc-
tion in the immediate pituitary-adrenal response to
more severe cold, but there was a significant de-
crease in this response in rats conditioned for 6
hours daily for 8 weeks. Rats acclimatized to cold
by conditioning to 3° C. for 4 weeks showed greater
survival when exposed to an environmental tempera-
ture of -15° C. than rats conditioned to 22° C. Rats
that were conditioned to -5° C. for brief daily
periods (2 hours or 6 hours) for 4 weeks or 8 weeks
also survived exposure to severe cold (-22° C.)
better than rats maintained at room temperature.
Significant increases in adrenal weight were found
in those cold-conditioned rats that showed a reduced
pituitary-adrenal response. It is concluded that the
development of increased survival on exposure to
severe cold, by a process of conditioning to less
severe cold, is not necessarily accompanied by a
reduction in the immediate pituitary-adrenal
response to severe cold, or by an increase in weight
of the adrenal glands. (Authors' abstract, modified)

10832
Moore, K. E.| 1961

D. N. Calvert, and T. M. Brody
TISSUE CATECHOLAMINE CONTENT OF COLD-
ACCLIMATED RATS.—Proc. Soc. Exper. Biol. and
Med., 106 (4): 816-818. April 1961.

After three to five weeks in a cold room (5 to 7°C.),
the liver, kidney, heart, and brain weights of rats
were recorded, and the epinephrine and norepinephrine
content of the adrenal glands, heart, and brain were
determined. Weights of liver, kidney, and heart of
the cold-adpated animals were significantly greater
than those of the control group (kept at 25 to 27°C.),
and showed marked hypertrophy. Brain weights of
both groups were nearly identical. The brain content
of epinephrine and norepinephrine was similar in both
groups, but the heart content was markedly lower in
the cold-adpated rats, while the adrenal content was
markedly increased. The lack of significant decrease
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of weight gain in cold-exposed rats is attributed to
sex factors, since all rats used in the study were fe-
males.

10833
Morton, R., 1960
and K. A. Provins
FINGER NUMBNESS AFTER ACUTE LOCAL EX-
POSURE TO COLD.—Jour. Applied Physiol., 15 (1):
149-154. Jan. 1960.

The index fingers of twenty subjects were exposed
to air at -22° C. and a wind speed of 300 ft./min. un-
til the indicated skin temperature fell to -5° C. The
fingers were then returned to room temperature con-
ditions (19° C.) and the subjects tested on each of
two tasks involving tactile discrimination (two-edge
discrimination and reproduction of finger pressure)
until the fingers had fully recovered. The degree of
impairment on both sensori-motor tasks at a given
skin temperature varied appreciably from subject to
subject, although most subjects showed little impair-
ment above about 8°C. Suddenness of recovery of two-
edge discrimination in those subjects experiencing
a marked impairment of tactile discrimination with
cold exposure was suggested by the L-shaped curve
of the relationship between numbness index and
skin temperature. The evidence suggests that while
finger numbness as measured by Mackworth's V-test
may indicate a corresponding impairment of perform-
ance in accuracy of pressure reproduction, testing
subjects on either task at normal skin temperature
will have little predictive value for their relative
performance after cold exposure in the present
situation. (Authors' abstract, modified)

10834
Nakamura, M., 1960
and K. A. Tsushima
CARDIAC RESPONSE TO LOCAL COOLING IN
MAN.— Tohoku Jour. Exper. Med. (Sendai,
Japan), 71 (3):291-304. Feb. 25, 1960.

The central cardiovascular response to immer-
sion of the hand or foot in cold water was investi-
gated in 8 subjects. No change in heart rate or
blood pressure was observed at water temperatures
above 120C. Below this level both heart and re-
spiratory rates were accelerated, and systolic and
diastolic blood pressures were increased. The in-
crease in heart rate was a linear function of the
logarithm of water temperature and was proportion
al to the area of skin exposed. After several min-
utes exposure, the sensation of cold experienced at
low temperatures tended to subside, skin tempera-
ture rose slightly, and heart rate and blood pres-
sure were decreased. The adaptive effect was not
observed when the blood supply to the immersed
limb was occluded. It is suggested that the cardi-
ovascular changes observed during local immersion
at low temperatures represent a reflex response
to the sensation of pain produced by cooling.

10835

Nelms, J. D. 1960
ACCLIMATISATION TO COLD IN LAPPS AND
ARCTIC INDIANS. —RAF Inst. of Aviation Medicine
(Gt. Brit.), Farnborough; issued by Flying Personnel
Research Committee (Gt. Brit.). FPRC Report no.
1087, Feb. 1960. 12 p.

The effectsof night-long cold exposure upon sleep,
shivering, body temperature, and metabolism were
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studied on shepherd Lapps, Arctic Indians, and
Caucasian controls. Rectal temperatures in both
native groups fell more than in controls; no constant
differences in skin temperature were demonstrated;
metabolic rates were less raised in Lapps by cold
than in controls, but a similar trend in Indians was
not statistically significant. Both native groups ap-
peared to sleep better than whites, a supposition
which was confirmed by electroencephalograms in
Indians. No difference in magnitude of shivering

was demonstrated. The effects of acute cold exposure
upon the hand blood flow was also studied in the same
three groups. Measurements of skin temperature
were recorded while water at 0° C. was used to pro-
voke the cold vasodilation reaction of Lewis. Heat
output in response to warmer water was measured by
calorimetry, and hand plethysmography was per-
formed upon Lapps. The Indians showed clear-cut
differences from controls: onset of vasodilation was
earlier, skin temperature did not fall as low before
vasodilation occurred, temperatures after vasodila-
tion were higher, heat output was higher, and impair-
ment of heat output by general body cooling was less
in Indians than in controls. There were similar trends
in Lapps. (Author's summary, modified)

10836
Neubeiser, R. E., 1961
W. S. Platner, and J. L. Shields
MAGNESIUM IN BLOOD AND TISSUES DURING
COLD ACCLIMATION., — Jour. Applied Physiol.,
16 (2): 247-249. March 1961,

Serum, heart, liver, and skeletal muscle Mg was
determined on control and cold-exposed rats at 10-
day intervals for 6 weeks. Serum Mg was also
measured at 1- and 5-day periods. Deep colonic
temperatures were measured at 1, 4, 12, 22, and
40 days and footpad temperatures atl, 2, 3, 5,
and 40 days of cold exposure. Heart and skeletal
muscle Mg levels were elevated significantly at 10
days, serum Mg at1, 5, 10, and 20 days, and deep
colonic temperatures at 1, 12, and 22 days. The
elevated Mg levels of heart and skeletal muscle
suggest that the greater amount of serum Mg did
not come from these tissues. The loss of liver Mg
at 40 days of exposure remains obscure. Footpad
temperature decreased from control throughout the
acclimation period. The existence of peripheral
hypothermia, coupled with increased tissue Mg,
suggests that hypothermic peripheral tissues such
as skin are the most likely source of the transient
rise of serum Mg during cold acclimation. (Au-
thors' abstract)

10837
Nicholls, D., 1959

R. Molloy, K. Stavraky, and R. J. Rossiter
ACCLIMATIZATION TO COLD: OBSERVATIONS
ON THE MECHANISM OF THE REDUCED IMMEDI-
ATE ADRENAL RESPONSE.—Canad. Jour. Bio-
chem. and Physiol, (Ottawa), 37 (5): 671-677. May
1959.

The incorporation of inorganic phosphorus
labelled with P32 into adrenal gland phosphorus was
measured in rats acclimatized to cold for four
weeks. Previously it was reported that the immedi-
ate pituitary-adrenal response to brief cold exposure
(two hours at -5° C.) as judged by the increased
P32 incorporation was considerably decreased in
acclimatized rats. The administration of ACTH,
pitressin, or adrenaline caused similar increases
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in the adrenal phosphorus metabolism in acclima-
tized and non-acclimatized control rats. Acclima-
tization could still be demonstrated in rats after
the fur had been removed by clipping. It is con-
cluded that the decreased immediate pituitary-
adrenal response to an exposure to more severe
cold, observed in acclimatized rats, is not the
result of an increased fur thickness, nor is it the
result of a decreased sensitivity of the adrenal
tissue to ACTH, or to a decreased sensitivity of
the pituitary or hypothalamus to a given stimulus.
It is suggested that the reduction in the immediate
pituitary-adrenal response to a more severe cold
stress in acclimatized rats might be due to an
alteration in the sensitivity of the peripheral nerve
receptors, or in the mechanism, nervous or other-
wise, whereby the pituitary is stimulated. (From
the authors' abstract)

10838
Panisiak, V. L., 1960
and N. B. Kozlov

[(TREATMENT OF HEAT STROKE IN EXPERI-
MENTAL CONDITIONS] O lechenii teplogo udara
v eksperimental'nykh usloviiakh. —— Patologiche-
skaia fiziologiia 1 eksperimental'naia terapiia
(Moskva), 4 (6): 57-61. Nov.-Dec. 1960. In Russian,
with English summary (p. 61).

Dogs and rabbits were exposed to ambient tem-
peratures of 30-45° C. in one series, and 50-60° C.
in another series. In the first series, in which the
rise of body temperature did not exceed 2° C., the
biochemical changes were reduction of reserve
alkali, rise in blood pH, reduction of blood sugar,
and decrease in ammonta and nitrogen content of
the urine. In the second series, in which the body
temperatures rose to 43-44° C. (4-6° C. above -
normal), there was a rise in blood sugar, lactic
acid, ammonia, and residual nitrogen in the blood;
the ammonia level in the urine and the total
amount of urine excreted were reduced with occa-
sional anuria; the blood pH was initially above nor-
mal but declined later. In view of the pronounced
rise in blood and tissue ammonia and the marked
disturbance of the acid-base equilibrium giving
rise to the clinical picture of heat stroke, treat-
ment by administration of glutamic acid and car-
bon dioxide was instituted. These measures suc-
ceeded in saving 72 to 82% of the animals.

10839

[Parkes, A. S.] 1958
SOME BIOLOGICAL EFFECTS OF LOW TEMPERA-
TURES.—Nature (London), 182 (4635): 581, Aug.
30, 1958

A summary is given of the presidential address

delivered by Dr. A, S, Parkes to the Zoology Section
at the British Association meeting held in Glasgow
in August 1958. The behavior of body temperature
in cold-blooded and warm-blooded animals in re-~
sponse to environmental temperature is discussed,
and recent advances in the freezing of mammalian
cells and tissues are considered.

10840
Patkin, J. K., 1961
and E. J. Masoro
EFFECTS OF COLD ACCLIMATION ON LIPID
METABOLISM IN ADIPOSE TISSUE. — Amer.
Jour. Physiol., 200 (4): 847-850. April 1961.

Also published as report: Tufts Univ. School of
Medicine, Boston, Mass.; issued by Arctic Aeromed-
ical Lab., Fort Wainwright, Alaska (Project no.
8237-38). Technical Report no. 60-41, Oct. 1961,

12 p.

Cold acclimation is known to alter hepatic lipid
metabolism. Liver slices from cold-acclimated
rats have a greatly depressed capacity to synthe-
size long-chain fatty acids from acetate-1-C14,
Since adipose tissue is the major site of lipogenic
activity in the intact animal, its fatty acid synthet-
ic capacity was studied. In contrast to the liver, it
was found that adipose tissue from the cold-accli-
mated rat synthesized three to six times as much
long-chain fatty acids per milligram of tissue
protein as the adipose tissue from the control rat
Uving at 25° C. Evidence is presented indicating
that’ adipose tissues from cold-acclimated and con-
trol rats esterify long-chain fatty acids at the
same rate. The ability of adipose tissue to oxi-
dize palmitic acid to CO3 was found to be unal-
tered by cold acclimation. The fate of the large
amount of fatty acid synthesized in the adipose
tissue of cold-acclimated rats is discussed. (Au-
tpors' abstract)

10841
Patkin, J. [K.], 1961

and E. J. Masoro
EFFECTS OF COLD STRESS ON MITOCHONDRIAL
OXIDATIVE PHOSPHORYLATION, — Tufts Univ.
School of Medicine, Boston, Mass.; issued by Arctic
Aeromedical Lab., Fort Wainwright, Alaska (Project
no, 8237-38). Technical Report no. 60-21, April 1961.
6 p.

The P:O ration with succinate as substrate is the
same for liver mitochondria from cold-fasted rats as
it is for mitochondria from control rats. Glucose-
hexokinase acceptor studies using either succinate or
glutamate as substrate indicate that the oxidative
phosphorylating system is about as tightly coupled in
the liver mitochondria from cold-fasted rats as it is
in those from control rats, These results are sur-
prising since earlier work with liver homogenates
indicated that the efficiency of oxidative phosphoryla-
tion is markedly reduced in the homogenate from
cold-fasted rats. The possible reasons for these dif-
ferences in results with homogenates on the one hand
and mitochondria on the other are discussed. The
use of mitochondrial activities as an index of the
efficiency of oxidative phosphorylation in vivo is also
discussed. (Authors' abstract)

10842
Payne, R. B. 1959

A PRELIMINARY STUDY OF THE MOTIVATIONAL
PROPERTIES OF COLD STRESS.—Arctic Aero-
medical Lab., Ladd Air Force Base, Alaska. Tech-
nical Report no. 58-9, April 1959. 10 p.

An experiment was conducted for the purpose of
noting (a) whether cold exposure can be regarded as
having drive properties sufficient for the motivation
of a rote learning process, and (b) whether the drive
properties of cold exposure are modified by the fac-
tor of cold acclimatization. Five male subjects
underwent thermophysiological changes characteris-
tic of cold acclimatization by means of rigorous phy-
sical training followed by prolonged field exposure to
sub-zero temperatures. Near the end of the physical
training phase, and again at the end of the bivouac
phase, the subjects learned paired-associate lists,
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first at 75° F. ambient temperature, and later at 50°
F. Five control subjects were treated alike except
for the acclimatization regimen. All subjects wore 1
clo of insulation during the learning sessions. The
temperature effect was significant at the 5% level, but
only for the acclimatized subjects. They learned
faster under the lower temperature condition on both
occasions. The results agree well with those ob-
served in the operant behavior of rats in low temper-
atures under radiant heat reinforcement, and they
lend themselves to the interpretation that cold expos-
ure generates a more effective drive stimulus for ac-
climatized subjects because acclimatized subjects
actually lose more heat under cold stress than do
their nonacclimatized controls. (Author's abstract)

10843

Payne, R. B. 1959
TRACKING PROFICIENCY AS A FUNCTION OF
THERMAL BALANCE.—Arctic Aeromedical Lab.,
Ladd Air Force Base, Alaska. Technical Report no.
58-14, May 1959. 9 p.

Also published in: Jour. Applied Physiol., 14 (3):

387-389. May 1959.

An experiment was conducted for the purpose of
learning (a) whether performance decrement in mon-
itoring and controlling a complex visual display (pur-
suit test) is related to body heat loss, and (b) whether
such an impairment can be forestalled by glycine ad-
ministration. Following extensive training on the
experimental task, 72 subjects were independently
and randomly assigned to the nine combinations of
three ambient temperature conditions (70°, 55°, and
40° F.) and three glycine treatments (0, 20, and 40
g.), then required to execute a performance sequence
lasting three hours and twenty minutes. Statistical
analyses established that the mathematical function
relating performance to temperature was a parabola
having a maximum near 55°. No significant glycine
effects were observed. (Author's abstract)

10844
Pedoya, C., 1958
and P. Gennesseaux

[CURRENT VIEW OF THE NUTRITION PROBLEM
IN A VERY COLD CLIMATE] L'aspect actuel du
probl‘eme alimentaire en climat tres froid.—An-
nales de la nutrition et de l'alimentation (Paris), 12
(5): 61-96. 1958. In French.

Nutritional data are presented based on observa-
tions of four members of the Dumont Expedition to
Greenland (August 1956-July 1957) living on a glacial
plateau at temperatures between -10° and -54° C.
Use of protective clothing and equipment led to a re-
duction of the advocated 5,000-Calorie diet to one
containing 3,500-3,800 Calories. The following av-
erage dietary composition for cold climates is
recommended: 125 g. of fats (32% of the calories),
100 g. of proteins (11%), and 500 g. of carbohydrates
(57%), totaling 3,500 calories. During periods of high
energy expenditure the fats should be increased to
170-200 g.; the greater part of the fats should be
consumed in the evening meal in a heated shelter.
During excursions into very cold regions pemmican
fortified with carbohydrate appears to be the best
diet. Generally, about 180 g. of lipids (41% of the
calories), 100 g. of proteins (10%), and 480 g. of
carbohydrates (49%), or a total of 3,900 calories are
recommended. Vitamin supplements are essential.
Alcohol is not a true thermogenic nutriment, but may
be provided in a quantity of 100 cubic cm. per day to
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subjects who are habitually used to drinking wine
under normal conditions.

10845

Pepler, R. D. 1959
EXTREME WARMTH AND SENSORIMOTOR COOR-
DINATION. —Jour. Applied Physiol., 14 (3): 383-
386. May 1959.

Six subjects were exposed for 30 minutes on three
occasions at 48-hour intervals to a very warm humid
climate with a wet bulb temperature of 105° F. (41°
C.). During the second and third exposures the sub-
jects worked continuously to keep a pointer aligned
with a target mark, as it moved erratically from side
to side. Accuracy of alignment was normal at first,
but deteriorated rapidly and progressively. Move-
ment of the pointer was greater than usual right from
the start and changed little thereaiter. Rectal tem-
perature rose steadily during the exposures. Failures
to correct progressively greater misalignments of the
pointer were thought to indicate a growing inattentive-
ness to the task and a general deterioration in the
organization of performance. (Author's summary)

10846

Pepler, R. D. 1958
WARMTH AND PERFORMANCE: AN INVESTIGA -
TION IN THE TROPICS. —Ergonomics (London), 2
(1): 63-88. Nov. 1958.

An account is given of an experimental investigation
at Singapore into the effect of unusual levels of en-
vironmental warmth on the performance of skilled
tasks by young European men living in the Tropics.
Three experiments on manual tracking, one on pro-
longed visual watch-keeping, and one on high-speed
decision making are reported. Broadly speaking, the
main findings of previous experiments on artificially
heat-acclimatized men were confirmed. Perform-
ance first deteriorated somewhere between about 81°
and 86° F. on the effective temperature scale, al-
though there was some evidence that the critical re-
gion was lower for warm-humid climates than for
warm-dry ones. The men at Singapore appeared to be
rather more disturbed by unusually cool climates than
artificially heat-acclimatized men in England.
(Author's abstract)

10847
Perlitsh, M. J., 1961

A. G. Nielsen, and W. R. Stanmeyer
ASCORBIC ACID PLASMA LEVELS AND GINGIVAL
HEALTH IN PERSONNEL WINTERING OVER IN
ANTARCTICA. — Jour. Dental Res., 40 (4): 789-
799. July-Aug. 1961.

In 13 outdoor workers and 13 indoor workers in
Antarctica there appeared a significant difference
in ascorbic acid plasma levels over an 11-month
period. The outdoor group showed a lower level
which declined continuously over the months. The
gingival tissue health, which was determined by
observation of the relative degree of inflammation,
did not appear significantly different between the
two groups. It is suggested that the lack of corre-
lation between the gingival tissue health and the
ascorbic acid plasma level can be explained by
faulty technique, or that these factors are not di-
rectly related or that no correlation. exists at.
these ascorhic acid plasma levels.
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Petrovykh, V. A.,

M. N. Kuznetsov, P. P. Lobzin, G. A. Ter-

Arutiurov, and IU. F. Udalov
[NUTRITION OF FLIGHT PERSONNEL UNDER THE
CONDITIONS OF A HOT CLIMATE] O pitanii letnogo
sostava v usloviiakh zharkogo klimata, —Voenno-
meditsinskii zhurnal (Moskva), 1959 (4): 68-70. April
1959. In Russian.

English translation in: Military Medical Journal,
1959 (4): 113-116. New York: U. S. Joint Pub. Re-
search Serv., No. 1736-N, July 13, 1959. (Available
from Office of Technical Services, U. S. Dept. Com-
merce)

The nutrition of flight personnel in the southern re-
gions was studied during the years 1955-1956 to work
out recommendations for substitute foods during sum-
mer and to determine the amount of vitamins needed.
The physical conditions and dynamics of body weight
during the year were studied; food residues and in-
dices of metabolism of vitamins C, By, and By were
determined. The quantitative and qualitative aspects
of the food rations were investigated by question-
naires. It was found that food residues amounted to
612-702 kilocalories in the presence of a stable body
weight. On this basis the following food substitutions
were recommended: 30 g. grain by 150 g. fresh vege-
table, 20 g. meat by 60 g. curds or 300 g. milk. The
effects of the altered diet plus the addition of kvass
for drinking on intestinal gas formation in relation to
decompression sickness were investigated in 11 fliers
in a pressure chamber. No incident of decompression
sickness was encountered on ascents to 5,000 and
12,000 m. altitude. It is suggested that the altered
rations may be used for pre-flight niutrition in hot
climates. Supplementary daily vitaminization re-
quired 100 mg. vitamin C and no less than 2 mg. of
vitamins By and Bg per person because of increased
requirements for these vitamins at high atmospheric
temperatures.

1958

10849

Pichotka, J. 1958
[COMFORT TEMPERATURES AND MINIMAL ME-
TABOLISM IN GUINEA PIGS] Behaglichkeitstempe -
raturen und Minimalumsitze bei Meerschweinchen
[Abstract].—Pfliigers Archiv fur die gesamte Phy -
siologie (Berlin), 268 (1): 9-10, Oct. 15, 1958. In
German.

An attempt was made to establish the most com-
fortable environmental temperature for guinea pigs
by determination of the temperature at which metab-
olism was the lowest. The minimal metabolic rate
was observed at a temperature of 29-32° C. When the
animals were provided a choice of environmental tem-
perature, they chose a lower temperature which re-
sulted in a rectal temperature of 39.2-39.3° C. The
minimal metabolism at higher temperatures was ap-
proximately 20% below the basal metabolism at the
preferred temperature.

10850
Platner, W. S. 1960

ELECTROLYTES IN ACCLIMATION TO COLD.
—— Proceedings of the International Symposium on
Cold Acclimation, Buenos Aires, August 5-7, 1959,
Published in: Federation Proceedings, 19 (4, Sup-
plement no. 5): 130-131, Dec. 1960 (Part H).

The changes in the electrolyte content of tissues
and serum of animals exposed to cold is discussed
in terms of the effect of hormones upon the elec-
trolyte balance. The independent variations of con-

6. EFFECTS OF ENVIRONMENTAL FACTORS AND STRESSES

459

10848-10853

centrations of ions under differing conditions of
stress would indicate different mechanism of con-
trol. Work by the author has shown that the mag-
pesium content of serum and heart and muscle
tissue increased 37% in rats exposed to 4.5° C.
for 40 days. (Author's abstract)

10851
Poe, R. H.,

E. T. Davidson, and G. Brieger
THE PHYSIOLOGICAL RESPONSES OF MEN
WEARING CHEMICALLY IMPREGNATED PRO-
TECTIVE CLOTHING IN A HOT DRY CLIMATE,
—— Army Medical Research Lab., Fort Knox, Ky.
(USAMRL Project no. 6X64-12-001). Report no.
507, Sept. 9, 1961. ii+8 p. .

The rectal temperature, pulse rate, sweat out-
put, and dermatological status of two groups of
subjects, one wearing a protective uniform of Hy-
car Absorbent Protective Underwear and XXCC3
Impregnated Fatigues and the other standard long
underwear and fatigue uniform were contrasted
while the subjects engaged in various types of
physical activity in a hot dry climate. There was
no difference between the groups. (Authors' sum-
mary)

1961

10852

Potter, V. R. 1958
POSSIBLE BIOCHEMICAL MECHANISMS UNDER-
LYING ADAPTATION TO COLD.— Federation Pro-
ceedings, 17 (4): 1060-1063. Dec. 1958.

The stress responses of inadapted individuals,
consisting of activation or blockade of existing en-
zyme systems are distinguished from the responses
of adapted individuals, which involve the preparation
of a revised enzyme pattern utilizing alternative met-
abolic pathways. Several examples of changes in
intermediary metabolism indicative of a hormone-
induced revised enzyme pattern are briefly discussed

10853
Provins, K. A,
and R. Morton
TACTILE DISCRIMINATION AND SKIN TEMPERA-
TURE.—Jour. Applied Physiol., 15 (1): 155-160.
Jan. 1960.

The index fingers of ten subjects were immersed
in water at 0.75° C. for 40 minutes. Two-edge thresh-
old discrimination was tested during cooling of the
finger and subsequent spontaneous rewarming due to
cold vasodilation. There was a marked deterioration
of tactile discrimination at finger skin temperatures
below about 8° C., although the curve showing the
mean decrease of numbness with increasing skin tem-
perature was displaced relative to the curve showing
the mean increase of numbness with decreasing skin
temperature. Tactile discrimination was also tested
on five subjects at each of six water bathtemperatures
(2°, 4°, 6°, 8°, 15°, and 30° C.). At each temperature
the finger was immersed for 20 minutes and the finger
circulation arrested after the first 5 minutes. There
was little impairment of two-edge discrimination
after 15-20 minutes immersion of the finger at tem-
peratures of 6° C. or higher. At 4° C. there was
marked impairment, and at 2° C. all subjects ex-
perienced complete numbness at the test site. It is
suggested that the possibly differential effect of cold
on sensory nerve endings in the human skin may per-
mit impulse conduction until the block is almost com-
plete, at which point the sudden impairment of tactile

1960
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discrimination noted is precipitated. (Authors' ab-
stract, modified)

10854
Provins, K. A,
and R. S. J. Clarke
WORK IN COLD ENVIRONMENTS: THE EFFECT OF
COLD ON MANUAL PERFORMANCE.—Jour. Occu-
pational Med., 2 (4): 169-176, April 1960,

A review is presented of experimental studies of
the effects of cold on reaction time, tracking pro-
ficiency, general dexterity, tactile discrimination,
and muscle strength. Questions of correlation be-
tween performance on different tests of motor abil-
ity, of individual differences in susceptibility to
impairment, and of the design of equipment for use
in cold are briefly discussed.

1960

10855
Putilin, M. 1.,
and L. M. Staritska

[EFFECT OF HIGH TEMPERATURE ON THE SE-
CRETORY FUNCTION OF THE STOMACH AND
PANCREAS] Vplyv vysokoi temperatury na sekre-
tornu funktsiiu shlunka i pidshlunkovoi zalozy.,—
Fiziologichnyi zhurnal (Kyiv), 5 (3): 315-321. May-
June 1959. In Ukrainian, with English summary

(p. 321).

The effect of high environmental temperature on
the gastric and pancreatic secretory activity was
investigated in relation to feeding times and the
length of exposure to heat. It was established that
high envircnmentzal temperature (45° C.) results ina
considerably increased latency period, decreased
secretion of digestive juices during the reflex phase,
a lengthened secretory period, and decreased overall
secretion of digestive juice. The digestive activity
and acidity of the gastric juice deviated slightly from
the normal. The enzymatic activity of the pancreatic
juice did not differ from the normal. A different
secretion curve was obtained in animals on a bread-
and-meat diet during the experiment. In general, the
extent to which a high environmental temperature
affects gastric and pancreatic secretion depends on
the length of stay in such environmentand the interval
of time between feeding and the exposure to heat,
Feeding immediately before or after exposure to heat
resulted in more pronounced changes in the secretory
activity.

10856

R-Candela, J. L. 1960
GLUCOSE-UPTAKE AND INSULIN SENSITIVITY
OF THE EPIDIDYMAL FAT OF THE RAT AFTER
EXPOSURE TO COLD. — Medicina experimentalis
(Basel), 3 (1): 84-87. 1960. In English.

Rats exposed to cold (4° C.) for 1-12 days
showed a reduced consumption of glucose in the
epididymal fat after 1, 3, and 12 days, and an in-
creased consumption after 6 days. The insulin sen-
sitivity of the fat decreased after 1 and 3 days,
increased considerably after 6 days, and returned
to normal after 12 days. The results suggest the
presence of hypophyseal-adrenal responses and in-
hibitions, which may in turn explain the hypogly-
cemia previously observed in rats exposed to cold.

1959

10857
Rangneker, P. V.,
and L. P. Dugal
A NOTE ON THE EFFECT OF COLD AND VITAMIN
C ON THE BLOOD LEVELS OF PHENYLALANINE
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AND TYROSINE IN RATS.—Canad. Jour. Biochem.
and Physiol., 36 (1): 185-186. Jan. 1958.

Rats maintained for 72 hours at a temperature of
0-2° C. showed complete disappearance of plasma
phenylalanine and urinary tyrosine and phenylalanine.
Plasma tyrosine was present in traces, but was not
found after intraperitoneal injection of ascorbic acid
for 2 weeks prior to exposure to cold. Tyrosine was
also absent from the plasma and urine of rats injected
intraperitoneally with 1-tyrosine for 17 days and ex-
posed to cold. Guinea pigs exposed to cold showed a
similar absence of phenylalanine and tyrosine from
the plasma. It is suggested that the metabolism of
phenylalanine and tyrosine is facilitated in a cold en-
vironment.

10858
Rawson, R. O.,
and W. C. Randall
VASCULAR AND SWEATING RESPONSES TO RE-
GIONAL HEATING OF THE BODY SURFACE. —
Jour. Applied Physiol., 16 (6): 1006-1010. Nov.
1961.

Cutaneous, rectal, and tympanic membrane tem-
peratures were recorded along with sudomotor and
vasomotor responses in subjects exposed simul-
taneously to environmental temperatures of 25° and
60° C. Heat stress to the lower half of the body
was accompanied by marked differential vasomotor
responses and a pronounced caudal-to-rostral re-
cruitment of sweating in spite of an unchanging or
declining tympanic membrane temperature. Heating
the upper half resulted in essentially the same
vasomotor and sudomotor responses but with signif-
icant alteration in the time course and intensity of
the sweat recruitment pattern. With sudden lower-
ing of the ambient temperature, sweating on all
areas disappeared while internal temperatures re-
mained unchanged. It is clearly demonstrated that
under the given experimental conditions both cuta-
neous and internal thermoreceptors play a signifi-
cant role in human temperature regulation and that
the hypothalamus is not the sole moderator of in-
ternal temperature control. (Authors' abstract,
modified)

1961

10859
Rennie, D. W.,
and T. Adams

THE METABOLIC AND BODY TEMPERATURE RE-
SPONSE OF MEN EXPOSED TO AN ACUTE COLD
STRESS BEFORE AND FOLLOWING AN ARCTIC
BIVOUAC.—Arctic Aeromedical Lab., Ladd Air
Force Base, Alaska. Technical report no. 57-37,
July 1958. 27 p.

The metabolism and body temperatures of six sub-
jects were recorded during a standardized cold test
before and following a 24-day arctic winter bivouac
in order to determine if any changes took place which
might be ascribed to living in a cold environment.
The body heat debt, total body heat loss, tissue and
environmental insulation and vascular reactivity of
certain skin areas were estimated from these data.
Basal metabolism and thyroid function using iodine-
131 uptake were also measured in each subject be-
fore and after the bivouac. No significant differences
in basal metabolism, iodine-131 uptake, or overall
thermal balance were recorded, but there was a sig-
nificantly higher skin temperature in the extremities.
The warmer extremity temperatures are interpreted
to mean relatively reduced vascular constriction in

1958




response to cold stress among acclimatized subjects,
and this local acclimatization was the only detectible
effect of field exposure. (From the authors' sum-
mary and conclusions) (36 references)

10860
Reynafarje, B., 1959
and R. R. Chaffee
PYRIDINE NUCLEOTIDE: CYTOCHROME C RE-
DUCTASES IN ACCLIMATIZATION TO COLD.—
School of Aviation Medicine, Brooks Air Force Base,
Tex. Report no. 60-7, Dec. 1959. 2 p.

Liver mitochondria and microsomes were €x-
tracted from hamsters kept at 5:3° C. for 70 days.
The enzymatic activity of reduced diphosphopyridine
nucleotide- and reduced triphosphopyridine nucleo-
tide-cytochrome C reductases were not significantly
changed in the mitochondria from cold-exposed ham-
sters as compared with the controls. The activity of
the enzymes of the microsomal fraction was notice-
ably higher in the group of cold-exposed animals.
The data presented show an increment in the activity
of reduced triphosphopyridine nucleotide-cytochrome
C reductase of about T7% over the controls. The in-
creased activity of the reductase enzymes only in the
microsomes, not in the mitochondria, may signify
that no oxygen is utilized in the process of cold ac-
climatization.

10861

Robinson, S. 1959
ACCLIMATIZATION OF MEN TO HOT ENVIRON-
MENTS.—In: Proceedings of the International
Congresses on Tropical Medicine and Malaria, VIth
(Lisbon, 1958), vol, 6: 9-18. 1959.

Man's physiological acclimatization to hot environ-
ments is reviewed. With repeated exposures, phys-
ically fit men adapt in four to eight days. The accli-
matization is characterized by (1) a gradual im-
provement in the efficiency of evaporative cooling
and in the sensitivity and capacity of the sweating
mechanisms; (2) rapid compensatory adjustments in
the renal output of water and electrolytes; (3) an in-
crease of circulating blood volume during exposure,
accompanied by marked improvement in circulatory
stability with reduced heart rate; and (4) a gradual
improvement in temperature regulation so that by
the eighth day of exposure, if the heat is not too in-
tense, men may perform work in heat with increased
gradients between rectal and skin temperature, and
with no greater elevations of core temperature and
metabolism than when they perform the same task
in a cool environment.

10862

Rodahl, K. 1960
WORK IN COLD ENVIRONMENTS: NUTRITIONAL
FACTORS IN COLD ACCLIMATIZATION,—Jour.
Occupational Med., 2 (4): 177-182. April 1960.

Observations of the mechanism of adaptation to
cold environments in man are discussed in relation
to experimental studies in animais of acclimatization
to cold. It is suggested that the acclimatization of
the Eskimo to cold is based chiefly on behavioral
factors (clothing, activity level, shelter) rather than
on the extreme physiological changes (increased
metabolism, thyroid activity, food intake) observed
in rats exposed without protection to temperatures of
5° C. From consideration of studies of the nutri-
tional habits and requirements of Eskimos and
Europeans living in cold environments it is concluded
that neither an increase nor a component change in
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nutritional requirements occurs in men living in cold
environments.

10863
Sadykov, A. S. 1958

[THE REGULATION OF SOME PHASES OF WATER-
SALT METABOLISM AT HIGH ENVIRONMENTAL
TEMPERATURE AND DURING THE WORK OF
SKELETAL MUSCLES AT DIFFERENT CONDITIONS
OF THEIR MOISTURE CONTENT] O reguliatsii neko-
totrykh storon vodno-solevogo obmena v usloviiakh
vysokoi vneshnei temperatury i rabote skeletnykh
myshts pri razlichnom soderzhanii v nikh viagi.—
In: Materialy konferentsii fiziologov, biokhimikov i
farmakalogov Srednei Azii i Kazakhstana, 1 (Tash-
kent, 1957), p. 204-206. Tashkent: Akademiia Nauk
Uzbekskoi SSR. 1958. In Russian.

Water-salt metabolism is regulated by the cere-
bral cortex. Work efficiency of the organism is
highest at optimum body moisture content. As the
organism becomes gradually dehydrated, its work
efficiency progressively abates. Intake of tea, espe-
cially green tea was found to be an effective means
for the normalization of any type of physical labor
under conditions of high temperature. The supple-
mental administration of ephedrine, especially per os,
enhanced the favorable effect of green tea.

10864
Saito, H., 961

and F. Matsuoka
INFLUENCE OF HEAT OR COLD UPON GASTRIC
SECRETION AND EVACUATION. — Jour. Sci. and
Labour (Tokyo), 37 (6): 268-276. June 1961. In
Japanese, with English summary (p. 268).

Heat exposure (35°-40° C.) of humans tends to
reduce gastric juice acidity and accelerate gastric
evacuation. On the other hand, cold exposure (—15°
to —35° C.) causes hyperacidity and a retardation of
gastric evacuation. Variation in gastric acidity
was closely related to variation of the urinary
chloride/sodium ratio. (From the authors' sum-
mary)

10865
Salamone, L., 1961

and A. Rizzo
[CHANGES IN SOME RESPIRATORY FUNCTIONAL
INDICES CAUSED BY EXPOSURE TO ENVIRON-
MENTAL HEAT STRESS] Variazioni di alcuni
indici della funzionaliti respiratoria da esposi-
zione a stress ipertermico ambientale. — Bol-
letino della Societd italiana di biologia sperimentale
(Napoli), 37 (23): 1185-1187. Dec. 15, 1961. In
Italian.

Blood studies of ten normal subjects, between 18
and 34 years of age, exposed to a heat stress of
45° C. for 12 hours showed a slight increase (3-5%)
in the hemoglobin level of arterial or venous blood.
Hemoglobin oxygen saturation in arterial blood also
increased (1-3%), as did blood oximetric values.
Arterial or venous blood oxygen volume varied in
proportion with saturation. Regarding pulmonary
values there was found a slight increase in pulmo-
nary capacity, an increase in pulmonary ventila-
tion, no significant change in the respiratory mech-
anism, and an increase in oxygen consumption and
carbon dioxide elimination. Hyperthermic stress
also produced an increase in cardiac minute vol-
ume.
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10866

Sargent, F., 1958

R. E. Johnson, E. M. Robbins, and L. M. Sawyer
THE KETOGENIC EFFECT OF EXPOSURE TO
COLD AND THE ANTIKETOGENIC EFFECT OF
DEHYDRATION [Abstract].——Jour. Lab. and Clinical
Med., 52 (6): 943, Dec. 1958,

Urinary excretion of total ketone bodies was meas-
ured before, during, and after 10-14 day field tests in
summer and winter in which subjects were fed a ke-
togenic diet (starvation, high-fat, and low-carbohy-
drate) or a nonketogenic diet (pure.carbohydrate and
balanced regimen), The rate of ketone-body excre-
tion (ketonuria) was found to be equal in resting and
24-hour specimens during summer , but was greater
at rest during winter. In both seasons, ketonuria
was greater during cold periods in subjects on non-
ketogenic diets. With a constant ketogenic-ketolytic
ratio, the ketogenicity of ketogenic diets was greater
in winter, in men given unlimited water, in men do-
ing light work rather than hard work, and at 1000
calories rather than 2000 calories per day. The on-
set of ketosis was delayed in summer, especially
when water intake was limited, It is suggested that
ketonuria may serve as a useful measure of the
metabolic effects of cold.,

10867

Sayen, A.,

and C. Boland
CHANGES IN BLOOD FLOW AND TEMPERATURE
OF MUSCLE IN THE CHILLED LIMB OF THE
RABBIT. — Clinical Sci. (London), 20 (2): 217-
221. April 1961.

Venous occlusion plethysmography with the
mercury strain gauge technique demonstrated that
immersion of a imb in cold water at 2° C. re-
sults in a decrease in blood flow to the chilled
muscle. Transient rises in temperature of chilled
muscle are assoclated with motion of the imb and
are accompanied by an increase in limb blood
flow, probably occurring predominantly in muscle.
(Authors' summary)

1961

10868

Schapiro, S., 1858

J. Marmorston, and H. Sobel
MOBILIZATION OF THE ANTIDIURETIC HORMONE
AND THE SECRETION OF ACTH FOLLOWING COLD
STRESS. —Endocrinol., 62 (3): 278-282. March
1958.

Guinea pigs exposed to a temperature of 0° C. for
6 hours showed an approximately 3-fold increase in
the excretion of corticoids. Hydration or dehydra-
tion before cold exposure had no effect on the corti-
coid response, despite a marked decrease in the anti-
diuretic activity of the hypothalamus and posterior
pituitary following dehydration. It is concluded that
the pituitary-adrenal response to stress is not de-
pendent on the mobilization of anti-diuretic hormone.

10869
Schénbaum, E,

1960
ADRENOCORTICAL FUNCTION IN RATS EXPOSED
TO LOW ENVIRONMENTAL TEMPERATURES., —
Proceedings of the International Symposium on
Cold Acclimation, Buenos Aires, August 5-7, 1959,
Published in: Federaton Proceedings, 19 (4, Sup-
plement no. 5): 85-88. Dec. 1960 (Part II).
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Measurements of corticosteroid formation in
vitro can be used for the assessment of adreno-
cortical function in rats subjected to a variety of
treatments. Acute exposure to cold causes a tran-
sient rise in adrenocortical activity during the
first 30 minutes of exposure. If rats are kept in
a cold environment for several weeks, an increased
activity of the adrenal cortex is first observed but
later the adrenocortical activity becomes somewhat
reduced. (Author's abstract)

10870
Schonbaum, E,,

W. G. B. Casselman, and R. E. Large
STUDIES ON THE TIME COURSE OF THE
RESPONSE OF THE ADRENAL CORTEX TO
HISTAMINE AND COLD.~—Canad. Jour. Biochem.
and Physiol. (Ottawa), 37 (3): 399-404. March 1959,

Rats were injected with histamine or exposed to
-20° C. for as long as three hours. In both cases
there was a transient elevation in the output of
corticosteroids by the excised adrenal glands in
vitro but a prolonged fall in adrenal ascorbic acid.
The return of steroid formation to pre-exposure or
even lower rates within three hours was not ac-
companied by any further change in the concentra-
tion of adrenal ascorbic acid. (Authors' abstract,
modified)

1959

10871
Scholander, P. F., 1958
H. T. Hammel, J. 8. Hart, D. H. LeMessurier, and
J. Steen
COLD ADAPTATION IN AUSTRALIAN ABORIGINES.
—Jour. Applied Physiol., 13 (2): 211-218. Sept.
1958.

A field study was made of cold adaptation as dem-
onstrated by the ability to rest and sleep at night in
members of a desert tribe of Australian aborigines.
Oxygen consumption and rectal and skin tempera-
tures were measured throughout the night in natives
and whites resting naked on the ground between
campfires (native-fashion) or in a sleeping bag
shielded by windbreaks providing a known moderate
cold stress. Night air temperatures generally fell
to 0-5°C. in both cases. Sleeping between campfires
allowed both natives and whites to remain in heat
balance and to rest under basal conditions. In sleep-
ing-bag tests, whites were unable to rest, and showed
a marked shivering associated with an elevation of
metabolism, while natives slept soundly with normal
resting heat production. Rectal and peripheral skin
temperatures fell to similar levels in both races. It
is concluded that the aborigines overcome the stress
of their cold environment partly through a technologi-~
cal adaptation (campfires) and partly by increased
physiological (and perhaps psychological) tolerance
to cold.

10872
Scholander, P. F., 1958
H. T. Hammel, K. L. Andersen, and Y. Lgyning
METABOLIC ACCLIMATION TO COLD IN MAN.—
Jour. Applied Physiol., 12 (1): 1-8. Jan. 1958.

Studies of metabolic acclimation to cold were made
in 8 men living under field conditions in the Norwe-
gian mountains. At night the men slept naked in a
single-blanket sleeping bag at temperatures of ap-
Proximately 3-5° C. Comparison of metabolic data
obtained at night with those from unacclimated sub-
jects resting under similar conditions revealed a




r lesser drop in skin temperature and a slightly higher
basal metabolic rate in acclimated subjects. Accli-
mated subjects were able to sleep comfortably, while
unacclimated subjects were kept awake by their cold
periphery. Shivering was observed in both groups.
Oxygen consumption while exercising naked at 5° was
similar in acclimated and unacclimated men, indi-
cating that acclimation did not result in increased
insulation by shell cooling. It is concluded that man
is capable of developing a metabolic response to cold
exposure similar to that observed in other homeo-~
therms.

10873 -

Scholander, P. F. 1958
STUDIES ON MAN EXPOSED TO COLD.—Federa-
tion Proceedings, 17 (4): 1054-1057. Dec. 1958.

Two studies of the physiological response to cold
in man are described. Eight subjects were subjected
to a cooling stress produced by resting naked in a
sleeping bag at an environmental temperature of
0-5° C. every night during exposure for 6 weeks to a
natural cold environment. During the first nights of
exposure, chilling was severe enough to prevent sat-
isfactory sleep, but with continued exposure subjects
were able to sleep through the night, even during
periods of shivering. Observations of Australian
aborigines under similar conditions revealed that the
natives were able to sleep through the night, usually
with a sub-basal metabolic rate, and with greater
surface cooling than that found in unacclimatized
whites. It is concluded that both insensitivity to body
cooling and metabolic acclimation have been demon-
strated as methods of acclimation to cold in man.

10874
Scott, J. B., 1960
R. A. Hardin, and F. J. Haddy

THE EFFECT OF LOCAL COOLING UPON SMALL
AND LARGE VESSEL PRESSURES AND RESISTANCE
IN THE DOG FORELIMB.—Army Medical Research
Lab., Fort Knox, Ky. (USAMRL Project no. 6X64-12-

| 001). Report no. 430, July 21, 1960. ii+12 p.

| Reduction of the temperature of brachial arterial
blood to 13° C. increased blood viscosity more than
total resistance to flow through the dog foreleg. The
resistance increase predominated in either precapil-
lary or postcapillary vessels. Small venous pressure
rose or fell. These findings suggest that the local
action of cold on precapillary vessels is dilatation
and local cooling may decrease or increase filtration
pressure. (Authors' abstract)

10875

Sellers, E. A, 1960
WORK IN COLD ENVIRONMENTS: COLD AND ITS
INFLUENCE ON THE WORKER.-—Jour. Occupa-
tional Med., 2 (3): 115-117. March 1960.

The discrepancies observed in the application to
man of experimental results obtained with animals in
laboratory studies regarding the physiological effects
of cold are discussed. The importance of sociologi-
cal factors such as work requirements, clothing, and
nutritional habits on the process of adpatation to cold
is stressed.

10876
Senay, L. C., 1961
M. L. Christengen, and A. B. Hertzman
CUTANEOUS BLOOD FLOWS IN CALF, FOREARM,
CHEEK AND EAR DURING CHANGING AMBIENT
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TEMPERATURE.—St. Louis Univ., Mo. (Contract
AF 33(616)-7077); issued by Wright Air Development
Division. Biomedical Lab., Aerospace Medical Lab.,
Wright-Patterson Air Force Base, Ohio (Project no.
7164, Task no. 71830). WADD Technical Report no.
61-190, March 1961. iii+16 p.

When seminude subjects were exposed to heat, the
onset of cutaneous vasodilatation occurred simul-
taneously in the calf, forearm, cheek, and ear.
Progress of vasodilatation in the calf and toe often
differed from that in the forearm, cheek and ear.
Vasodilatation in the calf was either small or sta-
bilized early while the forearm vessels continued to
dilate markedly. Onme subject, a ""poor" sweater with
unusually high skin temperatures, repeatedly pre-
sented an exception in that vasodilatation in the calf
exceeded that in the forearm. The usual failure of
skin temperature to rise as much in the calf as in
the forearm appeared to be related to the lesser
cutaneous vasodilatation. There was no evidence that
local sweating elicited local vasodilatation. (Authors'
abstract)

10877
Senay, L. C., 1960

M. L. Christensen, and A. B. Hertzman
FINGER AND FOREARM CUTANEOUS BLOOD FLOWS
DURING CHANGING AMBIENT TEMPERATURE. —
St. Louis Univ. School of Medicine, Missouri (Con-
tract AF 33(616)-3357); issued by Wright Air De-
velopment Division. Aerospace Medicial Lab.,
Wright-Patterson Air Force Base, Ohio (Project no.
7154, Task no. 71830). WADD Technical Report no.
60-15, March 1960, iii+46 p.

Essentially the same: CUTANEOUS VASCULAR
RESPONSES IN FINGER AND FOREARM DURING
RISING AMBIENT TEMPERATURES.—Jour. Ap-
plied Physiol., 15 (4): 611-618. July 1960.

When nude subjects were exposed to a slowly ris-
ing ambient temperature, digital vasodilatation pre-
ceded that in the forearm skin in the summer but the
two proceeded together in the spring. The forearm
vasodilatation followed a consistent course in both
seasonal groups. The curvilinear relation of local
skin temperature to local skin blood flow in the fore-
arm often showed an abrupt inflection, suggesting an
additional influencing factor. A consistent relation
to local sweating was not apparent: vasodilatation
often increased even while local skin temperature
had stabilized or fallen slightly. The forearm vas-
cular responses were prevented by local cooling.
During repeat cycles of the ambient temperature,
complete dissociation of the cutaneous vascular re-
sponses in finger and forearm and of forearm
vasodilatation and sweating often occurred. Local
temperature seemed the most important control
factor of the forearm skin circulation. Mecholyl
did not augment the maximum vasodilatation in
forearm skin. (Authors' abstract)

10878

Sergeev, E, P, 1959
[ACCLIMATIZATION TO HEAT UNDER CONDI-
TIONS OF A SEA VOYAGE IN THE SUBTROPICS]
Akklimatizatsiia k teplu v usloviiakh morskogo pok-
hoda v subtropiki,— Voenno-meditsinskii zhurnal
(Moskva), 1959 (4): 63-64. April 1959. In Russian.

English translation in: Military Medical Journal,

1959 (4): 104-107. New York: U. S. Joint Pub. Re-
search Serv., No, 1736-N, July 13, 1959, (Available
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from Office of Technical Services, U, S. Dept. Com-
merce)

Acclimatization to heat during a sea voyage in the
subtropics is achieved quickly and also disappears
quickly after a change in the meteorological condi-
tions. Definite signs of acclimatization to heat ap-
pear 10-14 days after arriving in the Subtropics,
After acclimatization the subjective feeling of com-
fortable level changes from 19-20° equivalent tem-
perature (derived from air temperature, relative hu-
midity, and air movement) in the temperate latitudes
to 21-23° equivalent temperature in the subtropics.

10879
Shields, J. L.,

W. S. Platner, and R. E. Neubeiser
ELECTROPHORESIS OF SERUM PROTEINS AND
BODY FLUID VOLUMES DURING COLD ACCLI-
MATION. — Amer, Jour. Physiol., 199 (5): 942-
944. Nov. 1860.

A study was made of electrophoretic changes
in serum and soluble muscle protein and of
changes in the body fluids of rats during exposure
for 10 to 40 days to an ambient temperature of
4° C, Exposure to cold produced a marked de-
cline in the albumin fraction of serum protein af-
ter 20 days, increases in alpha-1 and beta frac-
tions as percentages of total serum protein, an in-
crease in the alpha-2 fraction of globulin and pro-
tein, and a decrease in the gamma globulin frac-
tion of protein at 20 and 40 days. Hematocrit was
unchanged, while plasma volume was increased.
Thiocyanate space was increased at 10 and 20 days
but approached control values at 40 days. Muscle
water was essentially unchanged despite suggestive
changes in the electrophoretic patterns of soluble
muscle proteins, It is suggested that the changes
in plasma volume and osmotically active proteins
observed during cold exposure are not comple-
mentary and yield a physiological imbalance.

1960

10880

Sidorov, L. M. 1961
[THE EFFECT OF HIGH ENVIRONMENTAL TEM-
PERATURE ON SIMULTANEOUS COMPLEX CON-
DITIONED REFLEXES IN DOGS] Vliianie vysokoi
temperatury okruzhaiushchei sredy na odnovremen-
nye kompleksnye uslovnye refleksy u sobak. —
Zhurnal vysshei nervnoi deiatel'nosti (Moskva),
11 (4): 697-702. 1961. In Russian, with English
summary (p. 702).

A study was made of the influence of tempera-
ture between 40° and 45° C. on the relationship of
components in a complex conditioned reflex elabo-
rated to simultaneous multipie conditional stimuli.
The experiments were performed with four dogs
in a thermal chamber by the defensive conditioned
motor reflex method. During isolated tests of com-
plex stimulus components at a temperature of 18-
20° C., the weak components of the complex pro-
duced a considerably lesser reflex than the entire
complex or its strong component. At a temperature
of 40-45° C., inhibition of the effect from the weak
component was reduced or even completely elimi-
nated. A diminution of the negative induction be-
tween the excited centers was observed at high
temperature. (Author's summary, modified)
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10881

Simonovic, I., 1958
B. Slat, and K. Kostial

REGENERATION OF HEMOGLOBIN IN RATS EX-

POSED TO LOW AMBIENT TEMPERATURE.—

Amer. Jour. Physiol., 192 (3): 557-559. March 1958.

Rats exposed to a temperature of 5° C. for 20 days
showed slight decreases in blood hemoglobin concen-
tration on the 2nd and 5th days, and a return to nor-
mal thereafter. The rate of hemoglobin regenera-
tion after withdrawal of 30% of the total blood volume
was the same in rats maintained at room tempera-
ture or exposed to cold.

10882
Smirnov, K. M.
and E, L, Skliarchik
SALIVATION IN MAN IN VARIOUS STAGES OF AC-
CLIMATIZATION TO A HOT CLIMATE,—=Sechenov
Physiol. Jour. USSR (New York: Pergamon Press),
43 (5/6): 365-368, [1958].
English translation of item no. 7458, vol. VI,

1958
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Sohar, E., 1961
R. Adar, T. Gilat, J. Tennenbaum, and M. Nir

[REDUCTION OF VOLUNTARY DEHYDRATION
DURING EFFORT IN HOT ENVIRONMENTS]
Emtsa'im le-haktanat ha-tsehihut ha-retsonit bi-
tena'e ma'amats ve-hom. —— Harefuah (Jerusalem-
Tel Aviv), 60 (10): 319-322. May 15, 1961. In He-
brew, with English summary (p. 322-323).

During an experimental march a positive daily
fluid balance was maintained by drinking cold bev-
erages (15-20° C.) during and between meals, at
all hours of the day. The type of beverage favored
by men under effort in a hot environment was a
cold, sweetened, fruit-flavored drink. Gaseous
drinks, beer, and milk were not suitable for drink-
ing in large amounts. Voluntary dehydration was
also reduced during effort by spacing rest periods
of 15-20 minutes following a continuous march
of 90-120 minutes. This provided more time for
drinking. :

10884

Sohar, E., 1961
R. Adar, J. Tennenbaum, and M. Kesten

[INTAKE AND URINARY EXCRETION OF SODIUM
CHLORIDE UNDER VARYING CONDITIONS OF EF-
FORT AND ENVIRONMENTAL HEAT] Tserikhat
meah-bishul ve-hafrashato bi-tena'e ma'amats ve-
hom mishtanim. — Harefuah (Jerusalem-Tel Aviv),
60 (10): 326-332. May 15, 1961. In Hebrew, with
English summary (p. 332).

No clinical or laboratory signs of salt depletion
were observed in men during an experimental
march in August in Israel, even though the men
perspired at the rate of 5.5-10.3 liters per 24
hours. The average ad libitum intake of sodium
was 6.0 grams daily and the average urinary so-
dium excretion was 4 grams. The difference be-
tween intake and urinary excretion is accounted
for by loss of sodium in the sweat and by changes
in the volume of extracellular fluid caused by fluc-
tuations of the environmental heat load. On the
average, 82.9% of the total sodium intake was de-
rived from food, 12.4% from water and other bev-
erages, and only 4.7% from the salt added as con-
diment to food. Thirty-five workmen engaged in
hard physical labor in August and eating average
diets excreted an average of 3.19 grams sodium
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in 24 hours. Nine men in ship engine rooms at
sea also ate average diets while doing less stren-
uous work and exposed to extreme external heat
loads. Average urinary excretion of sodium was
2.35 grams per day. Ten natives of a village with
comfortable weather involved in light to moderate
work had an average sodium intake as low as

0.8 gram per day. Half of this, on the average,

was excreted in the urine each day. (Authors' sum-

mary, modified)

10885

Sohar, E.,
R. Adar, and A, Hershco
[VOLUNTARY SODIUM INTAKE DURING EFFORT

1961

IN HOT ENVIRONMENTS] Tserikhat natran retsonit

bi-tena'e ma'amats ve-hom.—— Harefuah (Jerusa-
lem-Tel Aviv), 60 (10): 334-337. May 15, 1961, In
Hebrew, with English summary (p. 337).

The amount of salt added by 10 young men as
condiment was measured during an experimental
march. The voluntary salt intake contributed an
average of 4.7% of the total daily sodium intake
in an ordinary Western-type diet. No correlation
was found between voluntary sodium intake and
total sodium intake, urinary sodium excretion, or
environmental heat load. Voluntary salt intake was
determined mainly by personal food habits and not
equated with salt requirement.

10886

Soliman, F. A, 155
H. M. Badawi, and Y. S. Ghanem

INFLUENCE OF TEMPERATURE AND LIGHT ON

THYROID FUNCTION,—Nature (London), 182

(4627): 57. July 5, 1958,

Measurements were made of thyroid weight, epi-
thelial cell height, and serum levels of thyroid and
thyrotropic hormone in rats exposed to tempera-
tures of 18° cr 35° C. for 12 days in constant light
or darkness, Serum thyroid and thyrotropic hor-
mone levels were determined by measurement of
the increase in hind-limb length and thyroid epithe-
lial cell height in tadpoles injected with serum from
the experimental animals. Thyroid weight was found
to be greater at 18° in rats maintained in darkness,
and at 35° in rats maintained in light. Rats exposed
to a temperature of 18° had more active thyroids
and higher epithelia than animals maintained at 35°,
The rates of metamorphosis and epithelial cell
heights were greater in tadpoles injected with serum
from animals maintained at 18° in darkness than
from animals exposed to light, while the effect was
reversed with serum from animals exposed to 35°.
It is concluded that there is a significant interaction
between the effects of temperature and light on thy-
roid weight and levels of thyroid and thyrotropic
hormones.

[#-]

10885-10890

The incidence of heat trauma of newly arrivedun-
acclimatized troops in a hot desert climate is three
or four times that of troops stationed in a hot cli-
mate. The incidence of heat trauma is two or three
times as great among soldiers in the first year of
service than among soldiers in the second year of
service, The repeated action of climatic factors in
combination with physical stress is needed for ef-
fective and durable acclimatization to desert condi-
tions. In practice, newly arrived troops who are
undergoing active acclimatization are considered to
be capable of working with good combat efficiency
after 30 days if they arrive in the autumn; after 40
days if they arrive in the early spring; and in 45-50
days after late spring and summer arrivals in the
desert. The acclimatization is subsequently rein-
forced by exercises and maneuvers in the desert, It
is recommended that the comprehensive active ac-
climatization should be repeated each year in ab-
breviated form with the advent of hot weather.

10888
South, F. E.

1960
THE EFFECTS OF HOT AND COLD ENVIRON-
MENTS ON MAMMALS.—Proc. Animal Care Panel,
10 (2): 51-56. June 1960.

Homoiothermy has allowed mammals to cope with
extremes of heat and cold in a variety of ways. The
responses to such environmental stresses involve
the generic physiological processes of acclimation,
acclimatization, and adaptation. Recent data and
current concepts are presented and discussed to il-
lustrate the mechanisms of these responses among
mammals subjected to variations in the thermal en-
vironment. (Author's abstract)

10889
Stanmeyer, W. R.,

1961
and R. J. Adams

ANTARCTIC STRESS AND THE TEETH. — Jour.

Amer, Dental Assoc., 63 (5): 665-670. Nov. 1961.

Close dental observation for 14 months of 104
men stationed at Little America, Antarctica, showed
that initial cariogenic activity continues despite the
severe cold. A measurable difference exists be-
tween those persons whose normal activity confines
them to shelters, 3.8 surfaces of initial decay per
man, as compared with those persons exposed to
extremely low temperatures 12 to 14 hours per
day, who showed 3.4 surfaces of initial decay per
man. Recurrent decay around the margins of fill-
ings remained the same in both the inside and out-
side workers. Tooth splitting, amalgam fracturing
or amalgam loss occurred infrequently and then
only when rapid changes in oral temperature were
accompanied by trauma. (Authors' summary, modi-
fied)

10890
Steinberger, E.,
and W. J. Dixon

SOME OBSERVATIONS ON THE EFFECT OF HEAT
ON THE TESTICULAR GERMINAL EPITHELIUM., —
Naval Medical Research Inst., Bethesda, Md.
Research Report no. NM 01 02 00, 03. 03 (Vol. 17,
p. 311-328), June 19, 1959,

Also published in: Fertility and Sterility, 10 (6):
578-595. Nov.-Dec. 1959.

A method for determination of intratesticular
temperatures during an exposure to heat is de-
scribed. The response of the general epithelium to
temperatures ranging from 41° to 45° C. was inves-

1959
10887

Solomko, P. A,
[EXPERIENCES IN ACCLIMATIZATION OF
TROOPS TO THE DESERT] Iz praktiki akklima-
tizatsii voisk v pustyne.— Voenno-meditsinskii
zhurnal (Moskva), 1959 (4): 30-35. April 1859. In
Russian.

English translation in: Military Medical Journal,
1959 (4): 46-54, New York: U. S, Joint Pub. Re-
search Serv., No. 1736-N, July 13, 1959. (Available
from Office of Technical Services, U, S. Dept. Com-
merce)
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tigated. A 15-minute exposure to a temperature of
45° C. produced a progressive destruction of the en-
tire germinal epithelium. The earliest cytological
changes were observed in spermatids. A 15-minute
exposure to temperatures below 43° C. produced in-
consistent tabular damage in some animals. A 15-
minute exposure to 43° C. produced testicular dam-
age in the majority of animals. The damage was
characterized by a selective destruction of the sper-
matocytes. Controversial reports in the literature
concerning the type of germinal epithelium damage
produced by heat are discussed. It is concluded that
heat produces a specific type of germinal epithelium
damage which is masked when an excessive amount of
heat is applied. (Authors' summary)

10891
Streeten, D. H. P., 1960
J. W. Conn, L. H. Louis, S. S. Fajans, H. S.
Seltzer, R. D, Johnson, R. D. Gittler, and A. H.
Dube
SECONDARY ALDGSTERONISM:. METABOLIC AND

ADRENOCORTICAL RESPONSES OF NORMAL MEN
TO HIGH ENVIRONMENTAL TEMPERATURES. —

Metabolism, 9 (12): 1071-1092. Dec. 1960.

Four male subjects exposed to a high environ-
mental temperature during sodium restriction
showed the following changes: (1) a negative Na
balance for two days followed, in two cases, by an
abrupt decrease in the Na concentration of sweat
with little weight loss and no change in hemato-
crit, or, in two other cases, by large iosses of Na
and body weight, increased hematocrit, and symp-
toms of heat exhaustion; (2) a negative potassium
balance because of losses in sweat, in spite of a
slight reduction in urinary K; (3) an increase for
1-3 days in the urinary excretion of 17-hydroxy-

corticoids and 17-ketosteroids, followed by a return

of 17-hydroxycorticoids to control levels, and de-
pression of 17-ketosteroids; (4) an increase in
urinary aldosterone; (5) retention of Na, gain in
body weight, and a fall in hematocrit after infusion

of isotonic saline; and (6) increases in fasting blood

sugar and urinary excretion of uric acid, nitrogen,

and creatinine, and a decrease in glucose tolerance.

It is suggested that the stimulus to increased out-
put of aldosterone is not mediated by greater pro-
duction of corticotropin, nor initiated by a reduc-
tion in total body water or exchangeable Na, but
may result from reduced plasma and/or extracel-
lular flid volume., The responsiveness of the

sweat glands to the sodium-saving effects of aldos-

terone appears to be a critical factor in man's
ability to adapt rapidly to a change from a tem-
perate to a hot environment. (Quoted in part)

10892
Sutherland, G.,

L. Trapani, and D. H. Campbell
COLD ADAPTED ANIMALS. II. CHANGES IN THE
CIRCULATING PLASMA PROTEINS AND FORMED
ELEMENTS OF RABBIT BLOOD UNDER VARIOUS
DEGREES OF COLD STRESS.—Jour. Applied
Physiol., 12 (3): 367-372. May 1958.

Rabbits exposed to temperatures of 4° or ~15° C.
for 1-10 weeks showed changes in the electropho-
retic distribution of plasma proteins and the formed
elements of the blood, increases in platelet and
erythrocyte counts, hematocrit, plasma protein con-
centration, beta-globulins, fibrinogen, and whole
blood and plasma clotting times, and decreases in

1958
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the serum albumin concentration and prothrombin
time. Many of the changes were observed early dur-
ing the period of cold exposure (1 week in clipped
animals at 4°). The observations suggest that cold
exposure altered the entire dynamic pattern of the
animals’ physiology.

10893
Takano, E..

1959
EFFECT OF LOW TEMPERATURE UPON THE
LIPID METABOLISM. — Med. Jour, Shinshu Univ.
(Matsumoto, Japan), 4 (2):185-202. June 1959. In
English,

The lipid metabolism of liver, blood serum, and
subcutaneous fatty tissue was investigated in rats
exposed for 5-7 days to cold of -20° C. Cold ex-
posure caused a slight decrease in tetal lipid con-
tent and increases in cholesterol content, iodine
number of fatty acid, and iodine number of phos-
phatide fatty acid in all tissues examined. Total
fatty acid was decreased in Hver and in subcutane-
ous fatty tissue, Incubation of liver homogenates
with caproic, oleic, or linoleic acids produced a
decrease in the iodine number of fatty acid and
phosphatide; the decrease was smaller in cold-ex-
posed animals, The total lipid, total fatty acid,
phosphatide, and total cholesterol content of normal
rat livers was similar during summer and winter,
but the iodine numbers of fatty acid and phospha-
tide fatty acid were increased in winter.

10894
Thompson, E, M,,

1959

M. G. Staley, M. A. Kight, and M, E, Mayfield
THE EFFECT OF HIGH ENVIRONMENTAL
TEMPERATURE ON BASAL METABOLISM AND
SERUM ASCORBIC ACID CONCENTRATION OF
WOMEN, — Jour. Nutrition, 68 (1): 35-47. May 10,
1959.

The rate of depletion of total ascorbic acid in
blood serum of women living in southern Arizona
(temperatures varying between 68° and 100° F.)
was significantly higher in summer than in winter,
However, there appears to be a variability charac-
teristic of the individual which is consistent over
both seasons, no interaction appearing between
genetic ability to retain ascorbic acid and the en-
vironment, Six subjects studied over periods of
several weeks in both seasons received a constant
but minimum amount of ascorbic acid. Basal
metabolism diminished to a significantly lower
level in summer in the majority of subjects. Under
the condition induced by climatic stress with a
diminished rate of energy exchange, ascorbic acid
metabolism was altered in some manner due to
increased requirement or destruction, Differences
among subjects may have been due to age or degree
of activity and exposure to the direct sun with in-
creased fatigue. Dermal losses may have been of
significance due to the border-line of adequacy in
serum ascorbic acid maintained during most of the
experimental period, (Authors' summary, modi-
fied)

10895
Thron, H. L.,

1958
K. D. Scheppokat, A. Heyden, and O. H. Gauer
[THE RELATION OF THE CAPACITY AND RESIST-
ANCE VESSELS OF THE HUMAN HAND UNDER
THERMAL INFLUENCES] Das Verhalten der kapa-
zitiven und der Widerstandsgefiasse der mensch-
lichen Hand in Abhingigkeit von thermischen Ein-
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flissen.—Pfliigers Archiv fiir die gesamte
Physiologie (Berlin), 266 (2): 150-166. Feb. 12,
1958. In German.

Venous elasticity and blood flow in the hand were
determined by direct measurements of venous pres-
sure and by plethysmography in 6 subjects. Pres-
sure-volume relationships were obtained for hand
temperatures of 18-45° C., with ambient tempera-
ture constant at 27-29°, and for ambient tempera-
tures of 20-32°, with hand temperature constant at
31-33°. Decreases in plethysmographic tempera-
ture resulted in a shift in the pressure-volume
curve, with the volume elasticity coefficient E'
(Avenous pressure/A volume) during vasoconstric-
tion lower than during dilatation with higher venous
pressures, and higher than during dilatation with
lower venous pressures. E'at a venous pressure of
10 mm. Hg (E'10) rapidly decreased with increasing
hand temperatures up to 31°, and was slightly de-
creased at higher temperatures. Blood flow (A vol-
ume/A time) at the same venous pressure (i10)
showed its greatest rate of increase at higher tem-
peratures. A significant relationship was found be-
tween E'1¢ and iy during changes in hand tempera-
ture, but not during ambient temperature changes.
It is concluded that the tone of the capacity vessels
(veins) of the hand can be independent of the tone of
the resistance vessels (arteries), and that capacity
vessel tone can be directly influenced by local tem-
perature changes.

10896
Toor, M.,

1959
E. Wertheimer, S. Massry, and J. B. Rosenfeld
THE EFFECT OF THE PHYSICAL EFFORT IN THE
DEAD SEA AREA.—In: Proceedings of the Inter-

national Congresses on Tropical Medicine and
Malaria, VIth (Lisbon, 1958), vol. 6: 95-102. 1959,

The influence of varied amounts of water intake
during walking for two hours at 6 km./hr. at 42° C.
was investigated in 8 healthy subjects. It was deter-
mined that, in such hot climates, even natives
quickly develop hypernatremia after a two-hour hike
which is not prevented by drinking only according
to thirst urge. Excessive forced drinking can cor-
rect and prevent hypernatremia despite the effort.
The hypernatremia is accompanied by signs which
resemble secondary hyperaldosteronism. (Authors'
summary, modified)

10897
Traks, E.,

1959
and S. M. Sancetta

THE EFFECTS OF "DRY'" HEAT ON THE CIRCU-

LATION OF MAN, H, SPLANCHNIC HEMO-

DYNAMICS. —Amer. Heart Jour., 57 (3): 438-448.

March 1959.

Abstracted in: Jour. Clinical Investigation, 37 (6):
936. June 1958,

Persons with normal hearts or heart disease
were subjected for two hours to an ambient temper-
ature of 98° F. and a comfortable relative humidity
of 40%. Additional control patients who were studied
only in a comfortable environment of 73° F. and a
relative humidity of 40% showed no significant
changes in hepatic venous outflow and splanchnic
vascular resistance. Exposure to the warm environ-
ment caused in a significant decrease in the brachial
artery pressure and in the splanchnic vascular re-
sistance. There was no significant change in the
estimated hepatic blood flow and in the calculated
splanchnic oxygen consumption. The responses to
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heat were similar in patients with normal hearts

and in those with enlarged hearts, regardless of the
state of compensation of the left ventricle. (Authors'
summary, modified)

10898
Treadwell, C. R.

1961
EFFECT OF LIPOTROPIC FACTORS ON COLD
PHYSIOLOGY .—George Washington Univ. Dept.
of Biochemistry, Washington, D. C.; issued by
Arctic Aeromedical Lab., Fort Wainwright, Alaska.
Technical Report no. 60-18, April 1961. 37 p.

Several experiments were carried out to study the
lipotropic effect of cold upon fatty livers produced
by deficiencies of methyl donors. It was found that
at 1° C., diets containing as little as 5% protein and
as much as 40% fat did not produce the fatty livers
characteristic of these diets when fed at 25° C. It
was also found that when animals with fatty livers
were maintained at 1° C., there was a marked
lipotropic effect without any change in diet composi-
tion. Cold also has both curative and preventive
liptropic effects of the triglyceride fraction of the
livers of animals receiving diets which will pro-
duce "'cholesterol" fatty livers, Other experiments
suggest than animals at 1° C. undergo an adjustment
such that either larger amounts of ketone bodies can
be metabolized or fewer ketone bodies are produced.
(Author's abstract)

10899
Udalov, IU. F.,

1959

M. 1. Kuznetsov, and N. P. Lazutiatskii
[EXPERIENCE IN LARGE-SCALE VITAMINIZA -
TION OF FLIGHT PERSONNEL UNDER ARCTIC
CONDITIONS] Opyt massovoi vitaminizatsii letnogo
sostava v usloviiakh severa.—Voenno-meditsinskii
zhurnal (Moskva), 1959 (1): 69-71. Jan. 1959. In
Russian.

English translation in: Military Medical Journal,
1959 (1): 105-108. New York: U.S. Joint Pub. Re-
search Serv., No. 1555-N, May 14, 1959. (Available
from Office of Technical Services, U.S. Dept. Com-
merce.)

A study of vitamins in the nutrition of flizht per-
sonnel in the Arctic regions was carried out as part
of a general program of prophylaxis of vitamin in-
sufficiency among personnel stationed in the Arctic.
First, the actual vitamin content in the daily food ra-
tion was determined. Then, in conformance with
vitamin standards recommended for the Arctic, the
following vitamins were added daily to the food before
serving: A, 5.0-6.0 mg.; By, 5.0 mg.; By, 2.4 mg.;
C, 100.0-150.0 mg.; and PP (pellagra preventive or
nicotinic acid), 30.0-40.0 mg. The effectiveness of
this supplement was checked by medical examina-
tions with special attention to signs of avitaminosis.
No clinical signs of insufficiency were found. A study
of vitamin provision in the body by known biochemical
methods showed the vitamin supply to be satisfactory.
In tests conducted in flight personnel of one of the
garrisons before and after vitaminization, noincrease
was noted in the alkaline phosphatase amount in blood
therefore, the supply of Vitamin D in food was pre-
sumed to be adequate. Studies of the excretion of 4-
pyridoxic acid showed that the administration of vita-
mins C, By, By, and PP also normalized the vitamin
Bg metabolism in the body. It is concluded that sup-
plementary vitaminization of food is beneficial and
that the daily dosages selected are adequate.
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10900
Vaughan, D. A,

J. P. Hannon, and L. N. Vaughan
ASSOCIATED EFFECTS OF DIET, ENVIRONMEN-
TAL TEMPERATURE AND DURATION OF EX-
POSURE ON THE MAJOR CONSTITUENTS OF THE
LIVERS OF RATS.— Amer. Jour. Physiol., 194 (3):
441-445. Sept. 1958

The effects of feeding pemmican or a stock diet,
and of exposure to an environment of 5° C. for 1 or
5 months on liver composition were studied in rats.
Feeding with pemmican at 27° C. caused a reduction
in percentage glycogen and percentage water, and
increases in percentage total fat and phospholipid.
Cold exposure produced a reduction in percentage
glycogen, an increase in phospholipid (percentage of
total fat), and an increase in percentage water in both
dietary groups, and a reduction in percentage total
fat in the pemmican-fed group. Protein content of the
liver was lower in the pemmican-fed group after 1
month of cold exposure, but not after 5 months. At 5
months the percentage of protein was decreased in
animals exposed to cold.

1958

10901
Vaughan, D. A,,
and L. N. Vaughan

THE EFFECT OF COLD ON THE WEIGHT, FOOD
INTAKE, AND ACETYLATING ACTIVITY OF PAN-
TOTHENIC ACID-DEFICIENT RATS.—Arctic Aero-
medical Lab., Ladd Air Force Base, Alaska. Tech-
nical Report no. 59-23, April 1960. 13 p.

Growth, food intake, and acetylating activity were
measured in rats keptat 5° C. and25° C. while receiv-
ing a pantothenic acid-deficient diet supplemented with
0.5,1.5, and 5.0 g calcium pantothenate per gram of
food. Respective mean weight changes at these lev-
els of calcium pantothenate were +13, +30, and +100
g. for the warm rats and +2, +14, and +83 g. for the
cold rats. Food intake increased as the level of cal-
cium pantothenate increased, but the difference in
food intake between the warm and cold rats remained
constant at all levels of calcium pantothenate. Acety-
lating activity was not affected by exposure to cold,
although it decreased with decreasing dietary levels
of calcium pantothenate. (Authors' abstract)

1960

10902
Vaughan, D, A.,
and L. A, Vaughan

THE EFFECT OF A PYRIDOXINE DEFICIENCY
ON COLD-ADJUSTED RATS. — Arctic Aeromedi-
cal Lab., Fort Wainwright, Alaska (Project no.
8238-10). Technical Report no. 61-2, Oct. 1961.
8 p.

Ninety-one rats, of which 49 were kept at 25° C.
and 42 at 5° C., were fed a pyridoxine-free diet
until growth ceased. Following this, graded levels
of pyridoxine were fed for 28 days at both tem-
peratures. Food intake and growth were measured.
It was found that the pyridoxine requirement, ex-
pressed as micrograms per gram of food, was
slightly greater in the cold. Growth rate appeared
to be more dependent upon appetite than on effi-
ciency of food utilization. Food intake in the cold
rats was characteristically depressed by the vita-
min deficiency, while being simultaneously stimu-
lated by the low environmental temperatures. (Au-
thors' abstract)

1961

468

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61

10903
vVaughan, D. A.,

1961

J. P. Hannon, and L. N. Vaughan
INTERRELATIONSHIPS OF DIET AND COLD EX-
POSURE ON SELECTED LIVER GLYCOLYTIC EN-
ZYMES. — Amer. Jour. Physiol., 201 (1): 33-36.
July 1961.

Also published as report: Arctic Aeromedical
Lab., Fort Wainwright, Alaska (Project no. 8238-
18). Technical Report no. 61-1, Oct. 1961. 12 p.

The effect of a 28-day cold exposure (4+1° C.)
on selected glycolytic enzymes of the liver was
studied in rats subsisting on carbohydrate free
diets high in fat or protein and on a 65% glucose
diet. Cold exposure increased glucose—ﬁ—phospha-
tase activity on all diets, but had an appreciable
effect on glucokinase activity only in the rats fed
high carbohydrate diets. The activity of phosphor-
ylase was not affected by cold. "Pyruvate forma-
tion, " like glucose-6-phosphatase activity, was in-
creased significantly in all dietary groups by cold
exposure. The extremely low activity of glucose-
6-phosphate dehydrogenase in the rats fed high fat
diets was unaffected by cold exposure. These re-
sults are interpreted to mean that, on a carbohy-
drate free diet, imposition of cold leads to in-
creased reversal of pyruvate formation which is
reflected in increased production of free glucose,
whereas hexose monophosphate shunt activity and
glycogenesis remain unaffected. Even on a high
carbohydrate diet, the capacity for hepatic glucose
production appears to be increased, possibly as a
result of increased periodic demands on the part
of extrahepatic tissues. (Authors' abstract)

10904
Veghte, J. H.,

1961
and P, Webb

BODY COOLING AND RESPONSE TO HEAT. —

Jour. Applied Physiol., 16 (2): 235-238. March

1961.

Prior body cooling with cold air or water im-
mersion increased human tolerance to a high level
of heat stress. The lower the body temperature at
the onset of the heat exposure, the greater the in-
crease in tolerance times over the control values.
Mean body temperature was the only discriminating
criterion which sucessfully correlated with toler-
ance time in these experiments. Sudomotor activity
in heat was inhibited by prior body cooling. It is
postulated that the onset of sweating is due to a
gradient effect, not to either peripheral or central
control. (Authors' abstract)

10905
Veghte, J. H., 1958
and P. Webb

EXTENDING HUMAN TOLERANCE TO HEAT BY
PRIOR BODY COOLING,——Wright Air Development
Center. Aero Medical Lab., Wright-Patterson Air
Force Base, Ohio (Project no. 7164, Task no.71830).
WADC Technical Report no. 58-412, Sept. 1958.
iii+16 p. AD-205 544 PB 151 469

A preliminary study was completed to determine
the effect of prior body cooling on tolerance to a
high level of heat stress. Subjects were exposed to
three levels of precooling (30-, 60-, and 90-minutc
exposures in a 60° F, water bath) prior to entering
the heat chamber of 160° F. As the time of precool-
ing increases, the average tolerance time in heat is
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correspondingly greater. At tolerance, a narrow
spread of terminal rectal temperatures is observed.
Recruitment of sweating in heat is inhibited by prior
body cooling. The causative factors for this phe-
nomenon are discussed. (Authors' abstract)

10906

Veghte, J. H. 1961
HUMAN PHYSIOLOGICAL RESPONSE TO EXTREM-
ITY AND BODY COOLING. — Arctic Aeromedical
Lab., Fort Wainwright, Alaska (Project no. 8242-2).
Technical Report no, 61-28, Oct. 1961. 10 p.

Five subjects at rest were exposed to a tempera-
ture of -18° C. in an environmental chamber while
wearing three different clothing configurations: (1)
thermistor underwear, (2) approximately 10 clo in-
sulation on the body with the exception of only the
hands and feet, which were left bare, and (3) ap-
proximately 10 clo insulation on the extremities
with the rest of the body bare or covered with the
thermistor underwear. The average tolerance time —
defined as when any skin sfte reached 4° or 0° C. —
while wearing only the thermistor underwear and
having the body heavily insulated while the extrem-
ities were bare was 8 minutes. The average toler-
ance time with the extremities heavily insulated
and wearing only the thermistor underwear was
83 minutes. The results illustrate the temperature
sensitivity of the extremities and their tolerance
HUmitations in extreme cold environments. (From
the author's abstract)

10907

Veghte, J. H., 1959
and P. Webb

INFLUENCE OF PRIOR BODY COOLING WITH AIR
ON HUMAN HEAT TOLERANCE,—Wright Air De-
velopment Center. Aerospace Medical Lab., Wright-
Patterson Air Force Base, Ohio (Project no. 7164,
Task no. 71830). WADC Technical Report no. 59-
350, Sept. 1959, iii+13 p. AD 233 461

This study was conducted with three experienced
subjects to determine the feasibility of using a ven-
tilating suit as a vehicle for body cooling prior to
heat exposures. Various ventilating air tempera-
tures, flows, and time durations were explored.
The results confirm the applicability of thi- ~p-~
proach for prior body cooling and extension of {ol-
erance times to a heat stress. Optimal air temper-
ature for air cooling in terms of subjective comfort
appears to be approximately 45° F. for 60 minutes
or longer. Maximum airflow rate recommended
with the ventilating garment is 25 c. {. m. Heavy in-
sulation should be worn over the ventilating garment
while cooling and may be worn throughout the heat
or flight situation with no tolerance impairment.
(Authors' abstract)

10908
Wakin, K. G., 1959

C. S. Wise, and F. B. Moor
PHYSIOLOGIC ALTERATIONS PRODUCED BY
HEAT AND COLD, II.—Medical Arts and Sciences,
13 (3): 126-138. 1959.

A review of the literature is presented on the ef-
fects of heat and cold on the skin, leg, abdomen, and
brain. Temperature changes occurring in the tissues
beneath the area to which heat or cold is applied may
result from the conductive transfer of energy or
from a reflex change. Hot baths, diathermy, and hot
humid air are included among the means of inducing

469

10906-10911

passive fever. Active fever, which is aroused by the
organism, may be induced by injection of foreign pro-
teins, malarial parasites, typhoid vaccine, or some
colloidal substances. Discussion is included on the
physiological effects of heat on the blood cells, heart
rate, cardiac output, blood pressure, vascular tree
(axon reflex, metabolites, vasodilatation from cen- -
tral effects), respiration, and sweat secretion. Ex-
cessive heat produces heat cramps, heat prostration
or heat exhaustion, and heat hyperpyrexia or heat
stroke. The etiopathogenesis, symptoms, and pre-
vention of these conditions are summarized. (42 ref-
erences)

10909
Watanabe, T. 1959

EFFECT OF THE COLD UPON THE METABOLISM.
I. EFFECT OF THE COLD UPON THE CONTENTS
OF VARIOUS BLOOD CONSTITUENTS, LIVER FAT,
AND ENZYMES,—Med. Jour. Shinshu Univ. (Mat-
sumoto, Japan), 4 (1): 27-46. March 1959.

Guinea pigs exposed to cold (-20° C.) for 48 hours
exhibited a reduction in blood lipase and amylase
activity; an increase in total lipids, phospholipids,
and total fatty acids; no change in cholesterol ester,
but a slight increase in free cholesterol; almost no
change in blood sugar; a slight decrease in total
blood nitrogen and in blood protein nitrogen, but an
increase in nonprotein nitrogen to twice its normal
value; an increase in erythrocytes, a decrease in
leukocytes, and no change in hemoglobin content; a
slight reduction of serum complement activity; a
remarkable reduction of liver and kidney lipase ac-
tivity and a slight reduction of amylase in both tis-
sures; a large increase jn total lipids, fatty acid,
and cholesterol in the liver, and an increase in both
free and esterified cholesterol; a slight decrease in
phospholipids; an increase in liver arginase activity;
an increase in liver and kidney cathepsin activity,
and a decrease in serum albumin and no change in
serum globulin.

10910
Way, E. L., 1961

and H. W. Elliott
ALTERATIONS IN EFFECT OF MORPHINE ON THE
COLD-ACCLIMATIZED ANIMAL,—Arctic Aero-
medical Lab., Fort Wainwright, Alaska. Technical
Note no. AAL-TN-60-26, Oct. 1961. 15 p.

Experiments were performed to determine whether
adaptation to cold alters the effects of morphine on
the minute volume and oxygen consumption of the un-
anesthetized rat, and on the median effective analges
(ED5g) and median lethal doses (LD5g) in mice. The
greatest depression in respiratory minute volume
and rate in non-acclimatized rats occurred with
doses of 10 and 20 mg./kg.; the same doses of mor-
phine were less effective in cold-adapted rats. The
EDs5( of morphine was 3.50 mg./kg. in the control
mice but cold adaptation increased the ED5q to 4.65
mg./kg. A comparison of the LDgq of the cold-ex-
posed mice with their controls indicates that the tox-
icity of morphine is enhanced in the cold-acclimatized
mouse.

10911
Webb, P. 1960

AERODYNAMIC HEATING.—Mechanical Eng., 82(6):
60-62. June 1960.

Condensed from: EXPOSURE TO AERODYNAMIC
HEATING TRANSIENTS. —ASME Paper no. 53-A-
211,
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Studies were made in experimental heat chambers
to determine man's tolerance to slow heat pulses,
both nude and while wearing protective clothing. Ex-
posure to slow heat pulses with slopes ranging from
15° F. per minute to 100° F. per minute with nude
subjects resulted in intolerable pain at temperatures
between 325° F. and 400° F. The faster the rate of
temperature rise, the higher the temperature which
could be tolerated. Discomfort in breathing was found
to be closely related to air temperature, rather than
to wall temperature. At a level of 260° F. air tem-
perature, most subjects voluntarily changed from
nasal breathing to mouth breathing, and at 300° F. air
temperature, mouth breathing also became uncom-
fortable. Among clothed subjects, higher tolerances
were realized when more numerous layers or greater
thicknesses were worn. The best protection was
given by a heavy coverall which had an aluminized
outer surface, worn with protective boots, gloves, and
helmet.

10912

Webb, P. 1959
HUMAN THERMAL TOLERANCE AND PROTECTIVE
CLOTHING.—Annals New York Acad. Sci., 82(3):
714-723. Oct. 7, 1959.

Man can well tolerate temperatures of 200°, 300°,
400° F., and perhaps higher for minutes and hours,
depending on the heat load and the degree of pro-
tection supplied. Excellent protection in the form of
clothing is available through the proper use of ven-
tilation, insulation, and reflective coatings. Toler-
ance can be further extended by cooling off just
prior to an expected heat exposure. .The result of
this knowledge may be that clothing technology will
need to advance to meet the special problems of
high temperature in the clothing itself. Fabrics and
joinings in the outer layers may have to retain
strength despite a several-hundred-degree tempera-
ture. Gloves for handling hot surfaces, elimination
or covering of metal closures and snaps that con-
duct heat straight to the skin, and special foot-gear
with low thermal conductivity are all problems that
are already troublesome in our experimental work.
The new physiology of man's tolerance to supracli-
matic heat poses a new challenge to the clothing
industry. (Author's abstract)

10913

Webb, P. 1959
PROTECTION OF MAN AGAINST TRANSIENT EX-
POSURE TO HIGH HEAT LOADS. —Advances in
Astronautical Sciences, 4: 418-419. 1959.

An oven was constructed having light metal walls
which were heated externally by banks of radiant
heat lamps. A man was seated in the four-foot cubic
space either unprotected, covered with light clothing,
or dressed in heavy Arctic flight gear. Two heating
rates were applied: 50° F./minute and 100 F./min-
ute. Exposure was continued until the subject called
a halt. The nude subject was able to stand a slow
heat pulse which peaked at 350° F. or 400° F., and
a lightly clothed man, 450° F. The heavily clothed
subject scarcely felt the heat until 500° F. was
reached. Measurements made of the temperature of
the exposed skin showed that surface temperatures
were reached which matched the established levels
for pain from radiant heat. It is suggested that a
properly designed protective suit be made of fabric
whose fibers can stand 500° F., be covered with a
reflective coating, be insulated, have no leakage
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pathways for heat, and have air ventilation to provide
the ultimate in protection.

10914

Weiss, A. K. 1959
AN ANALYSIS OF THE METABOLIC RESPONSES
OF RATS EXPOSED TO COLD,—Amer. Jour. Phys-
iol., 196 (4): 913-916. April 1959.

When young rats (150 grams) were exposed to
+5 + 2° C. for ten days, their metabolic rate (meas-
ured at 28° C.) was elevated. Injection of sodium
pentobarbital (30 mg./kg.) just prior to the metabo-
lism determination lowered the metabolic rate of
both control and cold-exposed animals, but did not
alter the general pattern of the cold-induced eleva-
tion of the metabolic rate, so that the metabolism of
the rats exposed to cold was still higher than that of
the controls. When older rats (300 grams and more)
were exposed to -5 + 2° C. for up to ten days, the
metabolic rate of the survivors was elevated also.
In these animals, however, sodium pentobarbital ad-
ministration lowered the metabolic rate of the cold-
exposed animals to about the same level as that of
the controls. This indicates that the older rats ex-
posed to -5° C. achieve protection against the cold
environment primarily through changes which may
be of neurogenic origin. (Author's abstract)

10915

Weiss, A. K. 1960
FACTORS WHICH AFFECT COLD ACCLIMATIZA-
TION. — Proceedings of the International Sym-
posium on Cold Acclimation, Buenos Aires, August
5-7, 1959. Published in: Federation Proceedings,
19 (4, Supplement no. 5): 137-138. Dec. 1960 (Part

m).

Investigations of metabolic responses to cold ex-
posure of various rat tissues and organs have
shown that acclimatization to cold is best achieved
by the relatively young rat (6-16 weeks old). The
ability to achieve this acclimatization by metabolic
means depends in part upon the availability of en-
docrine reserves. When these can be mustered
they bring about an increase in heat production to
balance the increased heat loss. In older or se~
nescent rats where inadequate endocrine reserves
prevent metabolic acclimatization to cold, the ad-
ministration of thyroid compounds can bring about
artificial acclimatization. (Author's abstract, modi-
fied)

10916
Welch, B. E.,

E. R. Buskirk, and P. F, Iampietro
RELATION OF CLIMATE AND TEMPERATURE TO
FOOD AND WATER INTAKE IN MAN.—Metabolism,
7 (2): 141-148. March 1958.

Measurements were made of caloric intake, water
intake, energy expenditure, body weight, and urine
output in men regularly performing moderate work
in climates having a mean temperature during the
period studied of 90.5°, 72°, -22.5°, and -7.3° F.
Caloric intake was found to be the same in all cli-
mates in relation to body weight. Intake was 47-49
Calories/kilogram of body weight during moderate
work in all climates, and 60-62 Cal./kg. of body
weight during heavy work in the cold. Energy ex-
penditure was related to weight transported in all
climates. Fluid intake was not significantly changed
with increases in ambient temperature up to 60°, but
was increased sharply above 60°, with increased

1958




sweating. The ratio of water intake to caloric intake
was relatively constant in cold and temperate cli-
mates, but was markedly increased at temperatures
above 60°, It is concluded that differences inenergy
expenditure with environment can be largely ac-
counted for by differences in body weight and the
weight of clothing and equipment carried during
periods of work.

10917

Whittow, G. C. 1958
SOME FACTORS AFFECTING THE MAGNITUDE
OF THE PRESSOR, CARDIO-ACCELERATOR AND
PAIN RESPONSE TO COLD OF HEAT-ACCLIMA-
TIZED SUBJECTS. —Clinical Sci. (London), 17 (2):
339-348. May 1958.

Blood pressure, heart rate, and subjective sensa-
tions were determined in Asian natives of Singapore
during immersion of the hand in cold water. Im-
mersion at 2° C. produced a greater systolic and
diastolic pressor response and a slightly greater
cardio-accelerator response than immersion at 6°.
The pressor response was slightly greater when
the hand was immersed at 22° for 45 minutes prior
to cold immersion than when it was pre-immersed
at 42°. Exposure to a hot environmental tempera-
ture decreased the circulatory response to cold
immersion. Exposure to a cold environment in-
creased the systolic pressor and cardiac responses,
but decreased the diastolic pressor response (be-
cause the resting level was increased). Individual
differences in the systolic pressor response were
apparently inversely related to sub-lingnal tempera-
ture, but no relationship was found between other
responses and body temperature, resting blood
pressure, or resting heart rate. Mean pressor
responses were greater than those previously found
in residents of temperate countries, The amount of
pain felt was greater at lower immersion tempera-
tures and at lower environmental temperatures.

10918

Whittow, G. C. 1961
FLOW OF BLOOD IN THE FOREARM OF PER-
SONS ACCLIMATIZED TO HEAT. — Nature (Lon-
don), 192 (4804): 759-760. Nov. 25, 1961.

Forearm blood-flow was measured by venous oc-
clusion plethysmography in 21 male Asians born
and living in Singapore. Temperatures during re-
cording were dry-bulb of 28.3+1.1° C. and wet-bulb
temperature of 25.2+0.3° C. while the subjects
were at rest and not sweating. The mean blood-
flow was 2.7 ml./100 ml. forearm/min.+0.88 ml.,
which is within the range as previously recorded
in the forearms of non-acclimatized people living
in England and North America. It appears that the
forearm blood-flow in acclimatized people is no
greater than in people living in temperate climates.

10919
Wood, J. E., 1958
D. E. Bass, and P. F. Jampietro
RESPONSES OF PERIPHERAL VEINS OF MAN TO
PROLONGED AND CONTINUOUS COLD EXPOSURE.
——Jour. Applied Physiol., 12 (3): 357-360. May
1958.

A study was made in 5 subjects of the effects of
exposure to a temperature of 60° F, for two weeks
on the pressure-volume characteristics of the veins,
peripheral blood flow, and venous pressure. Marked
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peripheral venous constriction, a decrease of
peripheral blood flow, and an increase of venous
pressure were observed after 3 days of cold ex-
posure. The responses iended to lessen as the cold
stimulus was continued. Changes of the venous
pressure-volume curves in three subjects indicated
a gradual venodilation despite the continuing cold
stimulus. All values returned to approximately
control levels after return to a temperature of 80°.

10920
Woodward, A. A., 1961
and E. G. Cummings

THE EFFECTS OF HYCAR-TREATED UNDER-
WEAR ON THE PHYSIOLOGICAL PERFORMANCE
OF MEN UNDER HEAT STRESS.—Army Chemical
Center. Chemical Research and Development Labs.,
Md. Technical Report no. CRDLR 3058, April 1961,
36 p.

Men were tested in a hot room at 100° F, and 29%
relative humidity while wearing (a) a nonprotective
utility costume, (b) a standard, permeable, protec-
tive costume, and (c) an experimental, permeable,
protective costume that differed from the standard
only in the experimental absorbent underwear. Body
temperatures, heart rates, sweat-evaporation
rates, and metabolic rates of the subjects were
measured. No evidence was found that substitution
of the experimental underwear for the standard
underwear had any effect on the heat stress of the
subjects, whether they exercised at low, medium, or
high workloads. The fit of the underwear caused
discomfort in some subjects. (Authors' abstract)

10921
Wyman, L. C., 19859
and L. L. Drapeau
VASCULAR REACTIONS TO COLD IN THE CHEEK
POUCH OF INTACT AND ADRENALECTOMIZED
HAMSTERS.—Amer. Jour. Physiol., 197 (4):
799-802. Oct. 1959.

Adrenalectomized golden hamsters unanesthetized
or under anesthesia, did not maintain body tempera-
ture when exposed to environmental cold (2° C.) as
well as intact hamsters or adrenalectomized ham-
sters receiving cortisone replacement therapy. At
room temperature there was no significant change
in caliber of small blood vessels in the cheek pouch
of intact or adrenalectomized hamsters under ether,
but arteries of hamsters receiving replacement
therapy constricted. Suitable controls showed that
this was partly due to the treatment. During two
hours in cold air there was significant constriction
of arteries of intact and of adrenalectomized ham-
sters receiving replacement therapy, but no change
in veins, while the majority of untreated adrenal-
ectomized hamsters showed no significant changes
in the arteries. This is interpreted as an impairment
of the normal peripheral vasoconstrictor response to
cold which can be restored by replacement therapy.
(Authors' abstract, modified)

10922
Wyndham, C. H., 1958
and J. F. Morrison
ADJUSTMENT TO COLD OF BUSHMEN IN THE
KALAHARI DESERT.—Jour. Applied Physiol.,
13 (2): 219-225. Sept. 1958.

A field study was made of the cold adaptation of
naked African bushmen. Skin and core temperatures
were measured in one bushman and two whites
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sitting naked at an air temperature of 12,2-16.2° C,
for up to 2.5 hours. The fall in total body heat
content was similar in both races, but core tempera-
ture fell more and skin temperature less in whites.
Surface temperatures of another bushman protected
by a leather cloak while sleeping beside a fire
native-fashion were recorded throughout the night

at an air temperature of 14-17°, Air temperature
under the cloak was found to be in the thermoneutral
zone (about 26°). Trunk skin temperature remained
at about 35° throughout the night, while peripheral
temperatures fell to 23-27°, Shivering was not
observed at any time. It is concluded that the African
bushmen studied have achieved a technological rather
than physiological adaptation to cold.

10923
Yaglou, C. P. 1961

EFFECT OF GEOGRAPHICAL ORIGIN ON PER-
FORMANCE IN HEAT. —— Arch. Environmental
Health, 2(1): 1-8. Jan. 1961.

A comparison of the performance of young,
southern Floridians with that of a similar group
of New Englanders, walking in the humid heat of
Homestead, Fla,, indicated that the Southerners
had a more efficient heat regulating system, which
enabled them to perform the standard exercises
with distinctly less sweating, and a smaller rise
of body temperature and heart rate. The South-
erners required a shorter period for physical con-
ditioning in the heat, and lost acclimatization at a
slower rate than the Northerners during periods
of cool, rainy weather. The superior performance
of the Southerners is ascribed to their long-term
acclimatization, and their knowledge of living and
working in their accustomed warm climate, It
would seem that in selecting personnel for duty in
hot areas, the geographical origin of the individual
should be given a high priority, possibly next to
that of physical fitness. (Author's summary)

10924
Yang, T. L,,
and K, Lissdk
THE EFFECT OF VARIOUS TEMPERATURES AND
ACTH ON PHYSICAL PERFORMANCE.—Acta
physiologica Academiae scientiarum hungaricae
(Budapest), 16 (1): 47-49. 1959, In English,

Swimming experiments with albino rats have shown
that the correlation between temperature and per-
formance is not linear. There is a critical temper-
ature at 20° C.; if this temperature is increased by
as little as 1° C,, performance suddenly improves.
ACTH, which is ineffective under 20° C., becomes
suddenly active at the critical temperature., The
same mechanism seems to be in the background of
the thermal and ACTH effects, (Authors' abstract)

1959

10925
Yang, T. L.,
and K, Lissik

INFLUENCE OF THE ENVIRONMENTAL TEMPER-
ATURE ON PHYSICAL PERFORMANCE, Oy CON-
SUMPTION, BLOOD LACTIC ACID LEVEL AND
RECTAL TEMPERATURE,—Acta Physiologica
Academiae scientiarum hungaricae (Budapest), 17
(1): 63-68. 1960. In English.

Male rats were forced to swim without load in a
water bath controlled at various temperatures until
they were exhausted. Swimming time was the longest
at the optimal temperature (29° to 30° C.}, but de-

1960
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creased rapidly between 20° and 22° C., as well as
between 39° and 41° C. The rectal and intraperi-
toneal temperatures, both measured thermoelectri-
cally, varied practically parallel with the tempera-
ture of the water bath. The Og consumption of the
animal was increased by 24% at 18° C., and by 126%
at 30° C. At a bath temperature of 43° C., O3 con-
sumption was unchanged in the first 15 minutes fol-
lowing swimming. The blood lactic acid level was
elevated most markedly in the groups which exhibited
the slightest increase in Og consumption during the
first 15 minutes after swimming at 18° and 43° C.,
respectively, while the elevation was slighter after
swimming at optimal temperature. The findings
suggest that the decrease in physical performance
takes place in leaps at both low and high environ-
mental temperatures. At the critical temperature
limits, a considerable disturbance in oxidative
activity seems to occur and working capacity is main-
tained only until the energy mobilized from anaerobic
sources is exhausted. (Authors' abstract, modified)

9. Sound, Noise, and Vibration

[ Protective devices under 10-b; Effects of noise on
hearing under 4-c; Noise characteristics of atrcraft
under 11-b)

10926

Ades, H. W., 1958
A. Graybiel, S. N. Morrill, G. C. Tolhurst, and
J. I. Niven

NON-AUDITORY EFFECTS OF HIGH INTENSITY
SOUND STIMULATION ON DEAF HUMAN SUB-
JECTS.—University of Texas Southwestern
Medical School, Dallas, Texas; and U. S. Naval
School of Aviation Medicine, Pensacola, Florida
(Joint Project NM 13 01 99, Subtask 2). Report
no. 5, Sept. 8, 1958, ii+22 p.

Also published in: Jour. Aviation Med., 29 (6):
454-467. June 1958.

Several types of subjective responses were re-
ported by deaf subjects exposed to pure tone and
wide-band noise of 115 to 170 decibels. The re-
sponses included vibration, tickle, warmth, and
pain, with some descriptive variants of each. When
threshold values were determined and plotted, the
most sensitive frequency range was from 200 to
1000 cycles per second (c.p.s.), with rapid rise of
threshold at successively higher frequencies above
1000 c.p.s. Objectively, high-intensity noise in-
duced nystagmus in subjects having appreciable
residual labyrinthine function. Thresholds of
nystagmus were determined for several subjects
at each test frequency, and frequency-intensity
curves for this phenomenon are shown. The lowest
thresholds (120 to 130 decibels) are found in the
frequency range of 200 to 500 c.p.s., and rise
rapidly above 500 c.p.s. Incomplete data indicate
that damage to the tympanic membrane is a further
consequence of high levels of noise exposure, and
the degree of this damage varies between individ-
vals. (Authors' summary, in part)

10927
Ades, H. W., 1959
S. N. Morrill, A. Graybiel, and G. C. Tolhurst
THRESHOLD OF AURAL PAIN TO HIGH IN-
TENSITY SOUND.—Aerospace Med., 30 (9): 678-
684. Sept. 1959.

Deaf and normal human subjects were exposed
monaurally to high-intensity noise stimuli including
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pure tone and broad band noise. There was con-
siderable individual variation, but pain thresholds
for deaf subjects with anatomically intact middle
ear and drum were at 150 decibels; and for subjects
with a normal ear, pain was felt at 140 decibels.
There is evidence of slight interaction of hearing
and pain perception. The drum contains the prin-
cipal pain perception mechanisms. In general, the
threshold of aural pain is too high to allow pain to
Serve as a warning against impending acoustic
trauma. By the time the noise is loud enough to
produce pain, hearing loss is already well under

Chronic exposure of animals to high-frequency
noise may result in a breakdown of normal endo-
crine defense mechanisms as evidenced by the
appearance of pathology in adrenals and other
organs. Tissue pathology was not evidenced in
animals following prolonged exposure to low-
frequency noise. These findings indicate that the
histophysiological approach to the study of noise
stress can be used in determining the tolerance
limits of animals to the actions of intense noise
as a harmful stress stimulus. (Authors' abstract)

10928-10933

way. (Authors' summary and conclusions, modi- 10931
fied) Argyris, T. S., 1959
and E. Bell
10928 THE PHYSIOLOGICAL ACTIVITY OF THE SKIN AND
Anderson, C. W, 1961 ITS RESPONSE TO ULTRA-SOUND. —Anat. Record,

THE EFFECTS OF NOISE ENVIRONMENT SUR-
ROUNDINGS OF A MISSILE SYSTEM LAUNCHING
STATION ON PERSONNEL PERFORMANCE. —
In: Digest of the 1961 [4th] International Conference
on Medical Electronics (New York City), p. 73.
Princeton, New Jersey: RCA Laboratories, 1961,

A discussion is presented of a situation when
sound levels of a weapons system are 133 db. at
50 feet from the launcher and 118 db. at 220-300
feet from the launcher. The effects of these noise
levels on communications and physiological reac-
tions are discussed. The advantages and disadvan-
tages of various types of ear protectors are noted.

10929

Anthony, A., 1958
and S. Babcock

EFFECTS OF INTENSE NOISE ON ADRENAL AND

PLASMA CHOLESTEROL OF MICE.—Experientia

(Basel), 14 (3): 104-105. March 15, 1958.

Exposure of mice to intense noise (140 decibels,
150-4800 cycles/second, or 114 db., 1000-2000
cycles/second) for 5 minutes had no apparent effect
immediately or 3 or 6 hours later on adrenal and
plasma cholesterol levels, adrenal weight, and
serum sodium, potassium, and calcium. It is sug-
gested that noise exposure does not induce ex-
cessive adrenocortical activation.

10930

Anthony, A., 1959
and E. Ackerman
STRESS EFFECTS OF NOISE IN VERTEBRATE
ANIMALS. — Pennsylvania State Univ., University
Park (Contract AF 33(616)-2505); issued by Wright
Air Development Center. Aerospace Medical Lab.,
Wright-Patterson Air Force Base, Ohio (Project
no. 7231, Task no. 71786). WADC Technical Report
no. 58-622, Sept. 1959, viii+49 p. AD 230 976

The extra-auditory effects of chronic exposure
of laboratory animals to intense noise were in-
vestigated. The sound pressure level used was
about 135-140 db. (re 0.0002 dynes/cm.2) using two
frequency ranges (150-4800 c.p.s. and 2-40 kc.).
Exposure times were about 20-40 hours per week
for periods of 2-9 weeks. The stress effects of
intense noise were measured in terms of adaptive
and nonadaptive changes in the adrenal gland,
target organs influenced by adrenal secretions, as
well as abnormal behavioral responses of animals
to various types of noise situations. Brief ex-
posures to intense noise at high frequencies cause
a2 more marked depletion of adrenal constituents
than does noise exposure at low frequencies.
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134 (2): 153-169. June 1959,

A study was made of the effects of focused ultra-
sound of one megacycle frequency and 360 watts/
cm,2 intensity for 30 seconds on the skin of mice at
different stages of the hair growth cycle. Histologi-

cal findings showed that skin in the growth phase was

much more sensitive to ultrasound than skin in the
resting phase. Included are twelve histological fig-
ures, (Authors' summary, modified)

10932

Arkad'evskii, A. A. 1959
{INFLUENCE OF INTENSE "WHITE" NOISE ON
AUDITORY FUNCTION] Vliianie moshchnogo "be-
logo" shuma na.slukhovuiu funktsiiu. — Biofizika
(Moskva). 4 (2): 166-169. 1959. In Russian.

English translation in: Biophysics (Pergamon
Press, London), 4 (2): 41-45, 1959,

Exposure to noise of 106 decibels intensity with
uniform spectral frequency distribution resulted
in a persistent fall in the subject’s auditory sensi-
tivity. Sharper falls were associated with longer
periods of work under noisy conditions. A 25-49 db.
reduction in auditory sensitivity occurred chiefly in
the 4500 c.p.s. region, which indicates the selective
local action of "'white' noise at these intensities.
The tendency for the auditory threshold to rise fur-
ther at a frequency of 4500 c.p.s. in the last hours
of work reflected the influence of the exhausting ac-
tion of the stimulus on the auditory analyzer since
such a phenomenon was not present at frequencies
of 200, 300 and 2000 c.p.s. (Authors' summary,
modified)

10933
Ashe, W, F., 1961
E. T. Carter, G. Hoover, L. B. Roberts, E. Jo-
hanson, Francis Brown, and E. J. Largent
SOME RESPONSES OF RATS TO WHOLE BODY
MECHANICAL VIBRATION, I, — Arch. Environ-
mental Health, 2 (4): 369-377. April 1961.

Adult white rats were exposed to mechanical vi-
bration in the horizontal or vertical plane at fre-
quencies from 3 to 26 c.p.s. and at amplitudes
from 0.062 to 0.25 inches for increasing daily pe-
riods of 1 to 6 hours. Vibration resulted in a loss
of weight which was greater for increasing vibra-
tions in the vertical plane and for the first hour
of vibration, Body temperature was increased a

maximum of 3° F, by vibrations above 5 c.p.s. The

white blood count showed a fairly consistent drop
on all first runs, particularly at higher amplitudes
and frequencies. No changes were observed in red

blood count, hemoglobin, or blood sugar. Conclusive
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evidence of acclimatization to vibration was not
demonstrated.

10934

Bagley, W. P. 1960
BIOLOGICAL. EFFECTS OF HIGH INTENSITY
NOISE. = Jour. Environmental Sci., 3 (3): 24-26,
29; (4): 18-20. June, Aug. 1960.

Brief consideration is given to structures of
the hearing mechanism and to types of deafness,
the spectral pattern of noise-induced deafness,
levels of damaging noise exposure, the systemic
effects of noise, including fatigue, digestive dis-
turbances, and pain, and the limitations of attempts
go protect against the effects of noise through ear
evices,

10935
Baker, D. J., 1959
and R. G. Hansen

BIOLOGICAL ACOUSTICAL TESTS. I. INTEL-
LIGIBILITY MEASURE.~—In: Project Mercury
candidate evaluation program, p. 27-34. Ed. by
C. L. Wilson. Wright Air Development Center.
Aerospace Medical Lab., Wright-Patterson Air
Force Base, Ohio ( Project no. 7164, Task no.
71832). WADC Technical Report no. 59-505, Dec.
1959,

Word intelligibility scores from 31 speakers
were obtained. On the basis of a 1 to 9 scale the
speakers' scores were ranked. Eight of the 31
subjects were above average, 15 were average, and
8 were below average. Utilizing a rating of1to 1,
listeners evaluated the effect of vibration upon the
intelligibility of connected discourse. There was
a statistically significant positive correlation
between the two conditions of vibration (1% level
of confidence). However, there was a statistically
significant difference in the ratings with the 11 c.p.s.
vibration condition having a more deteriorating
effect on intelligibility. (Authors' summary)

10936

Bishop, D. E. 1961
CRUISE FLIGHT NOISE LEVELS IN A TURBOJET
TRANSPORT AIRPLANE. — Noise Control, 7 (2):
37-42. March-April 1961.

Boundary layer noise was measured at four
points along the cabin wall of a Convair 880 trans-
port. Boundary layer noise levels change radically
during the various flight stages, and at cruising
flight it is the major contributor to the noise level
in the cabin. The boundary layer spectrum shape
is described as a function of a non-dimensional
parameter involving frequency, aircraft speed, and
a measure of the turbulent boundary layer thick-
ness, and it also varies with the aircraft speed
and the fuselage position. The generalized boundary
layer curve is a good means of predicting the ex-
ternal and internal noise levels along the fuselage.

10937

Black, J. W. 1958
THE RECEPTION OF MESSAGES OF DIFFERENT
LENGTHS.—Ohio State University Research
Foundation, Columbus, Ohio (Contract N6 ONR 22525}
issued by U. S. Naval School of Aviation Medicine,
Pensacola, Florida (Research Project NM 18 02 99,
Subtask 1). Report no. 79, Aug. 15, 1958. ii+6 p.

One of two tasks was assigned to alternate groups

of listeners who heard sentences ranging in length
from 3 to 17 words: either answering factual
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questions based on the sentences or writing the

last 3 words of the sentence. The listening occurred
in one of 5 acoustic conditions, from quiet to 4
decibels signal-to-noise ratio. The results of both
tasks showed increased noise and increased sen-
tence length similarly reduced correct responses

to the sentences.

10938
Borisova, M.

K. 1960

[THE EFFECT OF NOISE ON THE CONDITIONED
REFLEX ACTIVITY OF ANIMALS] Vliianie shuma
na uslovnoreflektornuiu deiatel'nost’ zhivotnykh. —
Zhurnal vysshei nervnoi deiatel'nosti (Moskva), 10
(6): 908-912. Nov.-Dec. 1960. In Russian, with
English summary (p. 912).

English translation in: Pavlov Journal of Higher
Nervous Activity (Pergamon Press, New York), 10
(6): 971-976. June 1961,

Noise of 85 decibels intensity produced signs of
defensive, protective inhibition in the cerebral cor-
tex of white rats, which expressed itself in reduc-
tion of conditioned reflexes, prolongation of their
latent period and disappearance of conditioned re-
flexes. The disturbance of conditioned reflex activ-
ity produced by noise depended on the typological
features of higher nervous activity. In animals
classed as having strong types of higher nervous
activity the change in conditioned reflex acitivity
developed after exposure to noise for 6 hours, and
increased gradually. Noise produced much more
pronounced changes in higher nervous activity,
even after the first exposures for 2 and 4 hours,
in animals with weak types of nervous system; the
6-hour exposure led to complete loss of all condi-
tioned reflexes. When albino rats were rested for
5 days after exposure to noise, their conditioned
reflex activity had returned to normal. (Author’s
conclusions)

10939
Borsky, P. N. 1961

COMMUNITY REACTIONS TO AIR FORCE

NOISE. 1. BASIC CONCEPTS AND PRELIMINARY
METHODOLOGY.—Univ. of Chicago. National
Opinion Research Center, IlL (Contract AF 33(616)-
2624); issued by Wright Air Development Division.
Biomedical Lab., Aerospace Medical Lab., Wright-
Patterson Air Force Base, Ohio (Project no. 7210,
Task no. 71701). WADD Technical Report no.
60-689 (I}, March 1961, vi+91 p.

A comprehensive conceptual scheme to describe
the annoyance and complaint processes involved
in community reactions to jet aircraft noise and
related operations has been developed. The broad
theoretical framework is based on a more detailed
evaluation of a NACA study, a series of intensive
personal interviews with New York City and Hanscom
Air Force Base residents, and discussions with
technical personnel concerned with acoustics, public
relations, jet manufacturing, and flight operations.
The theoretical scheme deals with broad aspects
of the problem: the objective physical character-
istics of jet stimuli and related residential disturb-
ances, the intervening sociopsychological variables
affecting individual perception, feelings of annoy-
ance, the additional interacting factors modifying
individual expression of such feelings and the
overall community considerations determining
the scope of community action. A standard personal
interview questionnaire has also been developed
and pretested for possible use in validating the



6. EFFECTS OF ENVIRONMENTAL FACTORS AND STRESSES

conceptual scheme and deriving precise statistical
relationships among the many variables. (Author's
abstract)

10940

Borsky, P. N. 1961
COMMUNITY REACTIONS TO AIR FORCE NOISE.
II. DATA ON COMMUNITY STUDIES AND THEIR
INTERPRETATION. —Univ. of Chicago. National
Opinion Research Center. I1l1. (Contract AF 41{657)-
79); issued by Wright Air Development Division.
Biomedical Lab., Aerospace Medical Lab., Wright-
Patterson Air Force Base, Ohio (Project no. 7210,
Task no. 77444). WADD Technical Report no. 60~
689 (II), March 1961. xxv+171 p.

To determine preliminary relationships between
variations in acoustic situations and disturbance,
annoyance, and complaint potentials, personal inter-
views were held with almost 2500 residents at dif-
ferent air bases. The detailed acoustic conditions
at three of these bases were measured. From these
studies, the instruments and procedures for as-
sessing neighborhood reactions have been fully
developed, pretested, and validated. The data has
provided valuable findings and the development pf
prototype statistical models for estimating neigh-
borhood disturbance, annoyance, and complaint
readiness. Community reactions are directly re-
lated to the intensity of the noise levels. A person
is more disturbed, annoyed, and ready to complain
if he is fearful of crashes and feels the air base
is less important to local welfare and is less con-
siderate of neighborhood feelings. Greatly disturbed
people are also less satisfied with general living
conditions in their areas, are more sensitive to
noise of cars and trucks, and have less experience
with flying. Time by itself has been proved no
automatic cure of the annoyance problem. People
who have lived near air bases longer are more
bothered by the noise. (Author's abstract)

10941

Broadbent, D. E. 1958
EFFECT OF NOISE ON AN "INTELLECTUAL"
TASK.—Jour. Acoust. Soc. America, 30 (9):
824-827. Sept. 1958.

Three groups of Naval Ratings worked for two
sessions each at a subtraction task involiving a
considerable immediate memory load. One group
had both sessions in relative quiet (70 decibels),

a second had the first session in 100 decibels
noise and the second in quiet, and the third group
had noise and quiet in the reverse order. In the
first session the noise group slowed down at
solving the subtractions as time went on, relative
to the groups working in quiet. A similar dif-
ference appeared in the second session, but, in
addition, there was an aftereffect of noise such
that the subjects who had had noise previously
slowed down relative to those who had not. Slowing
down of performance with time was in all groups
most marked in extroverts. These results suggest
firstly that intellectual work as well as simple
sensory tasks must be regarded as endangered

by noise. Secondly, there may be harmful after-
effects from noise, but it is not clear whether
these will appear in any situation or only in one
similar to that in which the noise was experienced.
(Author's summary)
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10942
Bugard, P. 1960

[ THE EFFECT OF NOISE ON THE ORGANISM:
THE IMPORTANCE OF UNSPECIFIC EFFECTS]L
L'action des bruits sur l'organisme, 1'importance
des effets non spéciﬁques. —— Revue des Corps
de sante des armeées (Paris), 1(1): 58-72. Feb,
1960. In French.

A selective review is presented of clinical and
experimental observations of the physiopathological
effects of noise. Early observations of workers
chronically exposed to jet engine noise showed the
presence of fatigue, a decline in efficiency, arte-
rial hypotension, slight emaciation, digestive dis-
turbances, depression, headaches, anemia, neutro-
penia, hypoglycemia, and eosinopenia. Through
controlled laboratory exposures of animals to noise,
the effects of sound were categorized as: (1) death,
resulting from exposure to intense sound or ultra-
sound (160 db.); (2) alarm reactions (blood, endo-
crine system, nervous system) and adaptation dur-
ing exposures to sound or ultra-sound of 130 db.
intensity; and (3) an irritation syndrome produced
by constant exposure to relatively low intensity
noise. The auditory stimulus was shown to affect
the ascending reticular formation, provoking a vig-
ilance or alarm reaction and desynchronizing the
resting electroencephalogram. Although various
drugs which affect the reticular system (ampheta-
mine, chlorpromazine, meprobamate) may be use-
ful in protecting against noise stress, it is con-
cluded that the essential solution to the problem is
the reduction of noise at the source.

10943 ’
Burrows, A. A. 19c0

ACOUSTIC NOISE, AN INFORMATIONAL DEFINI-
TION. — Human Factors, 2 (3): 183-168. Aug.
1960.

Some theoretical considerations are made on the
previous definitions of acoustic noise and the clas-
sification of its effects on organisms. A definition
is proposed relating acoustic noise to its environ-
mental source and the informational content of the
specific task in which it occurs. A preliminary ex-
periment is presented designed to explore the dif-
ferential effects of low-level sound on tracking per-
formance in consideration of its information con-
tent. (Author's abstract, modified)

10944
Busnengo, E. 1959

[SOME EFFECTS OF EXPOSING MAN TO NOISE
AND VIBRATION OF TURBOJET ENGINES. II.
EFFECTS ON THE ELECTROCARDIOGRAM]
Alcuni effetti dell'esposizione dell'uvomo ai rumori
e alle vibrazioni di motori a turbo-propulsione.
11. Effetti sull'elettrocardiogramma.—Rivista di
medicina aeronautica e spaziale (Roma), 22 (2):
73-84. April-June 1959. In Italian, with English
summary {p. 82-83).

Cardiovascular reactions to acoustic and
vibratory stimuli (noise and vibration in jet-
prop aircraft) were electrocardiographically
studied in 23 normal men whose work exposed
them to these stimuli daily. Elevated vagal tonus
was exhibited in both ECG and examination of
cardiac frequency and rhythm. Cardiovascular
response was related to the intensity and duration
of the stimuli, vago-sympathetic equilibrium,
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breakdown of part or one of the neuro-regulatory
systems, and the humoral transmission mechanism
of sympathetic and vagal stimuli. Based on ECG
recordings, the author concludes that the effects

of jet engine noise and vibrations are of a phys-
iological rather than pathological nature.

10945
Calearo, C., 1959

G. Pestalozza, and G. P. Teatini
(THE COMPREHENSION OF SPEECH IN THE PRES-
ENCE OF DIFFERENT NOISE CONDITIONS] La
compresione della voce parlata in presenza di differ-
enti condizioni di rumore.—Archivio italiano di oto-
logia rinologia e laringologia (Milano), 70 (4): 570-
580. July-Aug. 1959. In Italian, with English sum-
mary (p. 579-580).

Speech comprehension (short sentences of five
words) was studied under different noise conditions
(global thermic noise and thermic noise with band-
passing filters). Low-passing filters (500, 1000, 2000
c.p.s.) caused a more pronounced masking effect than
the high-passing filters (500, 1000, 2000 c.p.s.). The
use of ear protectors improved speech perception in
the presence of noise with high-passing filters (de-
crease of the signal/noise ratio) and impaired percep-
tion in the presence of noise with low-passing filters
(increase of signal/noise ratio). (Authors' summary,
modified)

10946
Camp, R. T. 1958

THE PERCEPTION OF MULTIPLE-CHOICE
INTELLIGIBILITY ITEMS IN THE PRESENCE

OF SIMULATED PROPELLER-TYPE AIRCRAFT
NOISE.—0hio State University Research Founda-
tion, Columbus, Ohio (Contract N60ONR 22525); is-
sued by U. S. Naval School of Aviation Medicine,
Pensacola, Florida (Research Project NM 18 02 99,
Subtask 1). Report no. 73, July 1, 1958. iii+51 p.

The intelligibility scores of 573 listeners
responding to words from four multiple-choice
tests were obtained as a function of speech-to-
noise ratio while the listeners were in the presence
of five ambient noise conditions. The noise con-
ditions ranged from quiet (47 decibels) to four
sound pressure levels of a simulated propeller
type aircraft noise spectrum (98, 108, 118, and 124
decibels). An exponential curve was fitted to the
data from each noise condition. The fitted curves
were consolidated into one family showing mean
work intelligibility as a function of speech level
with ambient noise level as the parameter,
(Author's summary)

10947
Caporale, R. 1959

[SOME EFFECTS ON MAN OF EXPOSURE TO
NOISES AND VIBRATIONS FROM TURBO-JET
ENGINES. I. ACOUSTICAL AND NONACOUSTICAL
EFFECTS] Alcuni effetti dell'esposizione dell'uomo
ai rumori ed alle vibrazioni di motori a turbo-
propulsione. I. Effetti acustici e non acustici.—
Rivista di medicina aeronautica e spaziale (Roma),
22 (1): 17-43. Jan.-March 1959. In Italian, with
English summary (p. 39-40).

Investigations of auditory conditions, vestibular
functions, and patellar reflexes were conducted on
23 subjects who had been (1) chronically subjected
for several months, many times per day, to noises
and vibrations produced by turbo-jet engines; (2)
exposed for 30 minutes without protective devices,
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to noises and vibrations of a turbo-jet engine
(118-140 db.; 20-10,000 c.p.s.); (3) exposed a
third time wearing ear muffs; and (4) again exposed,
wearing ear muffs and specially made coats and
boots. Results show that chronic exposure does
not induce any noticeable change of the vestibular
function, or of patellar reflexes (a few subjects
presented a certain degree of hypoacousia). Acute
exposure, without protection, caused a heightening
of auditory thresholds (due to fatigue), and a re-
duction of the patellar reflex, but no vestibular
changes. The use of ear muffs reduced the effects
on the auditory apparatus and caused a disappear-
ance of patellar reflex variations. Other articles
of protective clothing were not especially useful;
results obtained wearing coat and boots were not
different from results obtained wearing ear muffs
only. (Author's summary, modified)

10948
Carhart, R. 1959

CRITIQUE OF PRESENT EFFORTS TO DEVELOP A
DAMAGE RISK CRITERION,——Amer. Indus. Hyg.
Assoc. Jour., 20 (6): 441-446. Dec. 1959.

A review is presented of various damage risk cri-
teria for noisy environments. Contemporary cri-
teria are considered phrased and employed as though
they marked firm boundaries of full protection for
the industrial worker. The proper approach may be
to view these criteria as means of identifying those
situations where programs of hearing conservation
should be initiated to achieve protection. Improved
damage risk criteria will ultimately emerge from the
knowledge which research is accumulating and from
legal clarification of the socio-economic standards
to be satisfied in guarding the hearing of the indus-
trial worker. Only time will tell whether these im-
proved criteria can properly be applied rigidly or
whether they must merely remain guides to the need
for hearing conservation programs.

10949 A
Carter, E. T., 1951

E. J. Largent, and W, F. Ashe
SOME RESPONSES OF RATS TO WHOLE BODY
MECHANICAL VIBRATION, I, METABOLIC GAS
EXCHANGE. —— Arch., Environmental Health, 2 (4):
378-383. April 1961,

Respiratory gas exchange was measured in rats
during exposure to mechanical sinusoidal vibra-
tions at frequencies ranging from 3 to 26 c.p.s.
No increase in gas exchange was observed at any
frequency for a vibration amplitude of 0.062 inches.
A rise in gas exchange was noted at an amplitude
of 0.125 inches at frequencies above 15 c.p.s., and
at an amplitude of 0.25 inches above 5 c.p.s. Oxy-
gen consumption tended to decline with continuing
exposure to vibration, suggesting the development
of a physical adaptation to the stress.

10950
Clark, W. E. 1961

NOISE FROM AIRCRAFT OPERATIONS. —Bolt
Beranek and Newman, Inc., Cambridge, Mass.
(Contract AF 33(616)-5629); issued by Aeronautical
Systems Division. Biomedical Lab., Aerospace
Medical Lab., Wright-Patterson Air Force Base,
Ohio (Project no. 7210, Task no. 71711). ASD
Technical Report no. 61-611, Nov. 1961. xi+124 p.

This report provides a summary and generaliza-
tion of knowledge on aircraft ground and flight
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operations in the vicinity of air bases, noise source
characteristics of military aircraft, and propagation
of sound from aircraft to observers in the vicinity
of or on air bases. Data from earlier Air Force
studies, together with new data gathered specifically
under this contract, are summarized and incorpo-
rated into aircraft noise prediction procedures

and descriptions of operations characteristics. The
intent of the report is to provide an integrated
presentation of available information and techniques
and the factors to be considered in determination

of noise from aircraft operations that is intermediate
in complexity between a simplified "handbook' and
the specific, detailed, source material. (Author's
abstract) (48 references)

10951

Clark, W. [E.] 1961
REACTION TO AIRCRAFT NOISE. —Boit Beranek
and Newman, Inc., Cambridge, Mass. (Contract AF
33(616)-5629); issued by Aeronautical Systems
Division. Biomedical Lab., Aerospace Medical
Lab., Wright-Patterson Air Force Base, Ohio
(Project no. 7210, Task no. 71711). ASD Technical
Report no. 61-610, Nov. 1961. xiii+138 p.

The concern of this report is the reaction to
aircraft noise of people in communities near air
bases and in air base offices. Four kinds of
material are offered: (a) several earlier proce-
dures, studies, and data collections are sum-
marized; (b} additional analysis is presented of
results from the concurrent sociopsychological
interview studies (by the National Opinion Research
Center) and noise environment studies (by this
contractor) in areas near three Air Force bases,
highlighting considerations of the physical environ-
ment and the aircraft operations; {c) new data,
with results from earlier studies are presented
on the reactions of office workers to noise; (d)
conclusions are stated regarding the applicability
of various available means for predicting reaction
to noise intrusion. Several adaptations of earlier
procedures are derived, to incorporate the per-
ceived noisiness work and implications from previous
results. This report discusses reactions to noise
produced by aircraft in military operations. Al-
though many of the concepts and relationships
should have application to noise problems in civil
aviation and industry, important differences may
exist both in the noise stimulus and the attitudes
of people. (Author's abstract) (24 references)

10952
Coermann, R. R., 1959
E. B. Magid, and W. Wolff

BIOLOGICAL ACOUSTICAL TESTS. IOI. THE
INFLUENCE OF VIBRATION ON HOLDING THE
HORIZONTAL POSITION UTILIZING THE
EQUILIBRIUM CHAIR.—In: Project Mercury
candidate evaluation program, p. 33-40. Ed. by
C. L. Wilson. Wright Air Development Center.
Aerospace Medical Lab., Wright-Patterson Air
Force Base, Ohio (Project no. 7164, Task no.
71832). WADC Technical Report no. 59-505,
Dec. 1959.

The results suggest that the labyrinth is little
affected by vibrations under the described experi-
mental conditions. As the frequency of vibration
increased, the movements of the chair became more
masked by the vibrations due to the tremendous
increase in kineceptor stimulation and, together
with the stressful conditions of pain and extreme

4717

discomfort, the pilot's ability to perceive the hori-
zontal plane became severely challenged. Perfor-
mance was affected by mechanical alternating
forces acting directly on the head and extremities,
and increased muscle tonus due to the alternating
stretching of tendons and ligaments of the skeletal
musculature. At certain frequencies pain of the
chest or abdomen may be encountered and at other
frequencies the urge to urinate or defecate may be
experienced. Vibration, encountered during this
study, then presents the body with a multifaceted
stress, testing not only the physiological status but
also psychological processes. As frequency in-
creased, the subject experienced extreme discomfort
pain, and bladder and sigmoid colon urgencies. With
rapid, severe, alternating forces acting upon various
body parts, associated with increase in work output,
motivation becomes a prime factor in determining
performance of equilibrium. It then follows that
these experiments cannot be assured to represent

a clear-cut test of the influence of vibration on the
sense of equilibrium, per se, but rather must be
taken as the individual's total response to vibra-
tional stress and the decrement of performance under
these conditions. Only future research can estimate
the validity of this test for the selection of specific
qualification. (Authors' discussion and conclusions)

10953
Coermann, R. R., 1981

and K. O. Lange
THE EFFECTS OF BUFFETING ON THE HUMAN
BODY [Abstract]. — In: Space medical symposium.
Astronautik (Stockholm), 2 (4): 225-226. 1961.

The mechanical impedances of subjects exposed
to vibrations of frequencies below 20 c.p.s. in the
standing, sitting and supine positions were deter-
mined. Two resonant peaks were evident at 5 and
11 c.p.s. (in standing and sitting). Relaxation of the
muscles and artificial support in the pelvic area
decreased the impedance; the opposite was found
with a pressure suit, which prevented relaxation,
The basic natural frequency of the pelvis and spi-
nal column was 5 c.p.s., that of the thorax-abdo-
men 3 c.p.s. in the supine position with relaxed
abdominal muscles. This could be increased up to
8 c.p.s. by supports around the abdomen. Trans-
mission to the head showed maxima at 5 and
11 c.p.s.

10954
Coermann, R. R. 1961

THE MECHANICAL IMPEDANCE OF THE HUMAN
BODY IN SITTING AND STANDING POSITION AT
LOW FREQUENCIES. —— Aeronautical Systems
Division. Biomedical Lab., Aerospace Medical
Lab., Wright-Patterson Air Force Base, Ohio
(Project no. 7231, Task no. 71786). ASD Technical
Report no. 61-492, Sept. 1961. vi+39 p.

The theory of the mechanical impedance of sys-
tems with one or more degrees of freedom is applied
to the human body. A method of measuring me-
chanical impedance and determining the parameters
of the vibrating systems is developed. Impedance
curves for longitudinal vibrations of a sitting and
standing subject are established for the frequency
range of 1 to 20 c.p.s. The influence of varied pos-
ture and restraining systems is investigated. Dy-
namic movements of body parts are measured,
directly or indirectly, and compared with the im-
pedance curves. The responsible elements in the
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body for the apparent resonances are identified.
Correlations between the impedance function of the
body and the subjective tolerance curve to vibration
are found and the reasons for the tolerance limits
are elucidated. The variability of subjective toler-
ances due to varying posture, restraining systems,
cushions, duration of exposurc and;vibrations are
discussed, and conclusions for the development of
protective devices are drawn. The correlation be-
tween the steady state response of the human body
system and the effects of impact is discussed.
(Author's abstract)

10955
Coermann, R. R., 1960
G. H. Ziegenruecker, A. L. Wittwer, and H. E.
Von Gierke
THE PASSIVE DYNAMIC MECHANICAL PROPER-
TIES OF THE HUMAN THORAX-ABDOMEN SYSTEM
AND OF THE WHOLE BODY SYSTEM.—Acrospace
Med., 31 (6): 443-455. Juae 1960.

The physical and physiological effects of
vibrations and impulsive forces applied to the
body depend on the dynamic mechanical properties
of the body. Mechanical impedance measurements
on sitting subjects were performed. The results
of these measurements, which exhibit resonance
maxima for the impedance at 5 and 11 c.p.s., are
presented with respect to the effective parameters
of the circuit and the forces and energy transferred
to the body. A detailed study of the effects of
mechanical forces on the thorax-abdomen subsystem
of supine individuals was made. Abdowminal wall
displacements, oscillating changes in chest cireum-
ference and periodic air flow through the mouth
were measured for periodic, longitudinal vibration
excilation. The resonance of all these response
curves is between 3 and 4 ¢.p.s. A generalized
unified model of the total thorax-abdomen system
is derived with approximate values for its constants.
The model can be used to calculate the dynamic
mechanical response to different types of force
application: whole body vibration, respirator ex-
citation, slow-rising blast waves, and decompression.
Steady-state, as well as impulsive loadings, can be
studied on the circuit. (Authors' summary, modified)

10956

Cope, F. W, 1960
PROBLEMS IN HUMAN VIBRATION ENGINEER-~
ING.—Ergonomics (London), 3 (1): 35-43. Jan.
1960.

Vibration is considered to include the oscillatory
motion of traveling vehicles. The predominant
linear sinusoidal component of this motion is usually
in the vertical direction and of 0~50 ¢.p.s. in
frequency. A human being or animal subjected
to vibration may exhibit a variety of symptoms and
anatomical damage. Thesc effects may be
diminished by shielding the operator {rom the
vibration of the vehicle. Excessive shielding is
undesirable in that it increases the relative motion
of the operator with respect to the vehicle, and,
hence, may be expected to cause decrement of per-
formance. Some of the physical theory necessary
for the design of vibration-shielding eqvipment is
given. Methods for human vibration protection are
described and reference is made to a currently
available device. (Author's abstract)
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10957
Coulter, N. A.,
and J. C. West

NONLINEAR PASSIVE MECHANICAL PROPERTIES
OF SKELETAL MUSCLE.—-Ohio State Univ., Colum-
bus (Contract AF 33(616) 5780); issued by Wright
Air Development Division. Biomedical Lab., Aerc-
space Medical Div,, Wright-Patterson Air Force
Base, Ohio (Project no. 7232, Task no. 71784). WADL
Technical Report no. 60-636, Aug. 1960. iii+7p.

The nonlinear, passive mechanical properties of
skeletal muscle were investigated. The response of
frog gastrocnemius muscle to sinusoidal displace-
ments over a frequency band of 0.5 to 25 ¢.p.s. was
determined. From the experimental data a nonlinear
differential equation characterizing the passive me-
chanical behavior of muscle was constructed. (Au-
thors? abstract)

1960

10958
Culbert, S. S.
and M. I. Posner
HUMAN HABITUATION TO AN ACOUSTICAL EN-
ERGY DISTRIBUTION SPECTRUM, —-Jour. Applied
Psychol., 60 (4): 263-266. Aug. 1960.

The possibility that airplane jet-engir¢ noise of a
given sound pressure level would become les
noying to subjects after repeated exposure "vas tested
in a situation in which the (taped) noise wus compured
to that of a propeller-driven airplare. A group of 28
subjects showed a significant increase in tolerance
for the jet-engine noise (in comparison to prepelier
noise) after two series of exposure trials a w f
three consecutive weeks. The tolerance (or the o
bituated group at the end of three weeks was also sig-
nificantly greater than that shown by 20 control sub-
jects tested then for the lirst dma. A tes! using
additional subjects in another experiment corrob-
orated the results of the first test, but no significant
difierences were found between those subjects ex-
posed to inter-trial fly-overs while readiny airplane
instruments and those assigned to the same inter-
trial task while exposed to a loua bell or silence.
(Authors' summary)

1960

10959
Davis, H.,

and S. R. Silverman
AUDITORY AND NON-AUDITORY EFFECTS OF
HIGH INTENSITY NOISE.—Central Institute for the
Deaf, St. Louis, Missouri (Contract Nonr-1151 (02));
issued by U. S. Naval School of Aviation Medicine,
Pensacola, Florida (Research Project NM 13 01 99,
Subtask 1). Report no. 7, June 2, 1958. viii+226 p.

Carrier flight deck personnel aboard two U. S.
Navy carriers and a group of shore-based jet air-
craft personnel were tested by pure ton2 audiometry,
by various psychological and psychomotor perform-
ance tests, and by psychiatric interviews. Aralysis
of sick-bay calls was also made. No clear, posiiive
effects, either auditory or non-auditory, cf exposure
to noise were shown by any of the tests. It is un=aie,
however, to extrapolate from present noise ex-
posures to the more severe exposures that must be
anticipated in the future. Two other undesired
effects of high-intensity noise, in tie opinion of the
investigators, are: interference with communica~
tion and decrement in performance of personnel
during actual exposure. (Authors' summary)

1958
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10960

Davis, H. 1958
EFFECTS OF HIGH-INTENSITY NOISE ON NAVAL
PERSONNEL.—U. S. Armed Forces Med. Jour.,

9 (7): 1027-1048. July 1958.

A field study was conducted to investigate the
cumulative aftereffects of high-intensity noise
exposure in carrier flight-deck and shore-based
jet aircraft personnel. Analysis was made of the
relation between estimated relative noise exposures
of various groups of personnel and results of audio-
metric tests, psychologic and psychomotor per-
formance tests, psychiatric interviews, and number
of sick-bay calls. A group audiometer was designed
to test 10 subjects at once by the psychophysical
method of single descent. Audiometric testing was
conducted in the field in a specially designed mobile
trailer laboratory. A noise cumulator was de-
veloped to measure the actual noise exposure of
personnel by analysis of a tape recording of noise
transmitted from the subject's helmet. The study
revealed that operational exposures of flight-deck
crews to very high intensity noise are very brief.
No clear auditory or nonauditory effects of ex-
posure to noise were shown by any of the tests, but
a slight general decrement in performance was
suggested. It is concluded that as of March 1957
there was no basis for alarm concerning possible
cumulative ill effects of operational exposures to
jet engine noise, or need for changes in operational
procedures or protective equipment. It is suggested
that operational noise exposures should be monitored
to detect future changes which might present a
hazard to personnel.

10661

Dieckmann, D. 1958
A STUDY OF THE INFLUENCE OF VIBRATION
ON MAN.—Ergonomics (London), 1 (4): 347-355.
Aug. 1958.

The effects of vertical and horizontal mechanical
vibrations up to 100 cycles per second on the human
being were examined by physical and physiological
methods. Resonance phenomena are described.

A strain scale is given for vertical and horizontal
vibration excitation. Special examinations of the
movement of the head show elliptic vibrations in
spite of linear excitation. (From the author's
abstract)

10960-10965

10963
Drogichina, E. A.,

1959
and N. B. Metlina

[THE CLINICAL PICTURE OF VIBRATION

SICKNESS] K Klinike vibratsionnoi bolezni,—

Klinicheskaia meditsina (Moskva), 37 (9): 104-110.

(Sept. 1959. In Russian, with English summary

p. 110).

The clinical picture of vibration sickness is ex-
tremely diverse. The symptomatology includes
local vasomotor derangements of the axon reflex
type, and a general systemic reaction evoked by the
effect of vibration on reflexes. Four stages of the
disease are distinguished. The first two stages are
characterized by reversible vasomotor disorders,
while in the third and fourth stages the pathological
process becomes stabilized and may lead to more or
less permanent damage. The severity and course of
the disease depend not only on the duration and in-
tensity of the vibration, but also on the individual
sensitivity to that particular vibration. High-
frequency vibration has the most adverse effects on
the human organism. Experimental findings show
that the extent of injury varies with the individual
and is related to deficiencies in the endocrine and
autonomic nervous systems. Current concepts in
the treatment and prophylaxis of vibration disease
are discussed.

10964
Dunn, W. G.

1961
PREDICTING FLIGHT VEHICLE NOISE. — En-
vironmental Quarterly, 7 (3): 34-36. July 1961.

To design a flight vehicle four steps should be
taken, namely: (1) the prediction of the acoustic
environment in the near and far fields and in
flight; (2) the calculation of the noise-reduction
capabilities of the structure and the room charac-
teristics of the crafi's compartments; (3) the as-
certaining of the interior noises and their source
of origin; and (4) the setting up of tests for the
qualification of the vehicle based on the predic-
tions made. The author discusses various methods
to carry out these stages. It is advised that suit-
able methods be used for the suppression of in-
flight noises that affect flight personnel and the
general community. These require the use of such
devices as ear plugs, hush houses, runup pens,
various types of noise mufflers, the setting up of
safety zones for personnel, and education of the

10962 public.
Dreher, J. J., 1960
and W, E. Evans 10965
SPEECH INTERFERENCE LEVEL AND AIRCRAFT Egan, J. P,, 1961

ACOUSTICAL ENVIRONMENT. —— Human Factors,
2 (1): 18-27. Feb. 1960.

G. Z. Greenberg, and A. I. Schulman
OPERATING CHARACTERISTICS, SIGNAL DE-
TECTABILITY, AND THE METHOD OF FREE RE-
SPONSE. —— Jour. Acoust. Soc. Amer., 33 (8): 993-
1007. Aug. 1961.

The method of free response refers to the fol-
lowing listening situation. Against a background of
noise, a weak signal is presented several times
in a long (2-minute) observation interval. The tem-
poral intervals between the presentations of the
tones are randomly distributed; consequently, the
listener does not lmow when a tone will occur, and
he does not know how many tones will be present-
ed, From one series of observation intervals to
the next, the listener is instructed to adopt various
criteria and to press the single response-key each

Basic concepts and formulation of the speech in-
terference level (SIL) measure are discussed and
the implications of the use of SIL, o measure air-
craft cabin environment are analyzed. Intelligibility
tests with both words and phrases indicate that
serious interference with speech can be demon-
strated by adding supposedly unimportant frequen-
cies to the SIL criterion masking band. Innocuous
effects are also demonstrated by masking with low
frequencies alone, Conclusions are drawn that be-
cause of the complex nature of a propeller-driven
aircraft acoustic environment, SIL, criteria, without
qualification, are unacceptable for measuring either
intelligibility or comfort. (Authors' abstract)

479
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time he hears a tone. The problem consists in
the determination of a procedure that allows the
total number of yes responses to be partitioned
meaningfully between hits and false alarms. A
model is developed in which the measurable quan-
tity, rate of response, is related to the hit rate
and to the false-alarm rate. Although the criterion
adopted by the listener cannot be directly evalu-
ated, the use of a wide range of criteria makes it
possible to estimate the detectability of the signal.
Two experiments are described, and the results
support the model. (Authors' abstract)

10966
Eldredge, D. H., 1959
W. P. Covell, and R. P. Gannon
ACOUSTIC TRAUMA FOLLOWING INTERMITTENT
EXPOSURE TO TONES,—Annals Otol., Rhinology
and Laryngol., 68 (3): 723-732. Sept. 1959.
Also published in: Transactions Amer. Otological
Soc., 47: 94-105. 1959,

In earlier experiments it was shown that exposures
to 500 c.p.s. tones produced constant loss of cochlear
microphonics (CM) when the acoustic energy of the
exposures was constant, This relation obtained for
exposures ranging from 133 decibels sound pressure
level (SPL) for five minutes to 118 decibels SPL for
160 minutes. In a new series of experiments, inter-
mittent 500 c.p.s. tones with a 28% duty cycle and a
rate of repetition of 14 bursts per second produced
losses of CM and cochlear injuries indistinguishable
from those produced by continuous exposures when
the sum of the "on'' periods equalled the continuous
periods, The conclusions of the earlier experiment
were confirmed and can be enlarged to include inter-
mittent bursts of tone by describing effective dura-
tion of exposure in terms of the "on' fractions of the
tones. The application of these results to man is
limited by species differences and by lack of knowl-
edge of the relations between cochlear injury in an-
imals and temporary threshold shift in man. (Au-
thors' summary)

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 k¢

At certain frequencies and accelerations, verti-
cal sinusoidal vibration caused a significant in-
crease in pulmonary ventilation (including an in-
crease in oxygen consumption at the highest fre-
quency) when applied to the buttocks of a seated
subject over the frequency range of 1.7-8.5 c.p.s.
and at amplitudes of up to £1 g. Under all condi-
tions investigated, however, there was a true hy-
perventilation as evidenced by the reduction in end-
expiratory and arterial carbon dioxide tensions.
Respiratory flow was affected at all frequencies,
and the esophageal and gastric pressures oscillated
with a frequency equal to that applied to the sub-
ject., When a constant acceleration was applied, the
gastric pressure oscillations were greatest at a
vibratory frequency of 3 c.p.s. The addition of ex-
ternal resistances to respiratory flow reduced the
volume of gas oscillating in and out of the respira-
tory tract as well as reduced the degree of hyper-
ventilation. (From the author's summary)

10969
Fraser, T. M,, 1961

G. N. Hoover, and W. F, Ashe
TRACKING PERFORMANCE DURING LOW FRE-
QUENCY VIBRATION. —Aerospace Med., 32 (9):
829-835. Sept. 1961.

Healthy subjects were exposed to harmonic
sinusoidal vibration in 48 randomly selected com-
binations of three planes, four frequencies, and
four amplitudes, namely 2, 4, 7, and 12 c.p.s., and
+1/16, 1/8, 3/16, and 1/4 inch. After training to
proficiency in the nil vibration state, the subjects’
performance of a similarly vibrating tracking task
was measured. Measurements were also made of
the ability of vibrating subjects to track a non-
vibrating task. Decrement in performance was
observed related to plane, and to function of ampli-
tude modified by a fractional exponent of frequency.
A significant difference was observed between the
performance of a vibrating task and a non-vibrating
task. (Authors' summary)

10967 10970
Engel, A., 1960 Gierke, H. E. von 1959

and E. S. Mendelson VIBRATION AND NOISE PROBLEMS EXPECTED

LABORATORY APPROXIMATION OF INDIVIDUAL IN MANNED SPACE CRAFT.—Noise Control,
TOLERANCE TO AIRCRAFT CARRIER DECK 5(3): 8-16. May 1959.

NOISE.—Aerospace Med., 31 (9): 739-744. Sept. The present information on noise, vibration,
1960. and transient accelerations of space craft during
launch and re-entry is reviewed and discussed in
regard to human physiological and psychological
tolerances and performance. Using general
knowledge of noise and vibration sources, estima-
tions and predictions are made of noise and
vibration levels which may be experienced inside
and outside a manned space craft. The order of
magnitude of the noise levels can be reasonably
predicted for the launch phase; estimates of the
noise during hypersonic re-entry are considered
less accurate. It is concluded that vibration
problems with regard to human occupants may be
confined to the low-frequency oscillations and
transient accelerations expected at rocket burn-

Extratympanic manometry is a useful technique for
studying the auditory reflex in man. Sample data
were obtained regarding threshold, dynamic ranges,
persistence, overstimulation, depression, and re-
covery of various functions of the auditory mecha-
nisms in human subjects. The auditory reflex re-
cordings reflect the functional states of the Eustachian
tube and the middle ear. From these findings it is
concluded that the method enables flight surgeons to
analyze individual reactions to noise advantageously.
(Authors' conclusions)

}on?rfs‘iing, L 1961 out and during re-entry, respectively.
RESPIRATORY EFFECTS OF WHOLE BODY VI-
BRATION. — RAF Inst. of Aviation Medicine (Gt. 10971

Brit.), Farnborough; issued by Flying Personnel Glekin, G. V. 1958

Research Committee (Gt. Brit.). Report no. FPRC/
1164, May 1961. i+24 p.

CHANGES IN DEGREE OF SYLLABLE ARTICULA-
TION WHEN TABULAR MATTER IS READ OUT
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REPEATEDLY UNDER NOISY AND SILENT CON-
DITIONS. —Biophysics (New York: Pergamon
Press), 2 (4): 448-455. [1958].

English translation of item no. 7491, vol. VL.

10972
Goldman, D. E.,
and H. E. von Gierke
THE EFFECTS OF SHOCK AND VIBRATION ON
MAN,——Naval Medical Research Inst., Bethesda,
Md. Lecture and Review Series no. 60-3, Jan. 8,
1960, 48 p.

A review is presented of the following items:
(1) determination of the structure and properties
of the human body considered as a mechanical as
well as a biological system; (2) effects of shock
and vibration forces on this system; and (3) protec~
tion required by the system under various exposure
conditions and means by which such protection is
provided. The methodological and instrumentation
problems and criteria of the measurement of the
effects of shock and vibration on the human body
are discussed. Consideration is given to the
evaluation of data obtained from simulations of the
mechanical environment, and to factors in the
design of human simulations. The physical charac-
teristics of the body tissues are described, and
data concerning the passive mechanical responses
of the human body and tissues exposed to impact
forces and to infrasonic, sonic, and ultrasonic
vibration applied in various directions are
summarized. The mechanical, physiological, and
psychological effects of mechanical vibration,
the effects of blast and shock waves on the lungs,
gastro-intestinal tract, heart, and ear, and the
effects of impact or rapid deceleration in the
longitudinal and transverse direction on the head
and on the neck are described. Protective measures
accomplished by isolation, to reduce the transmis-
sion of forces to the body, or by an increase in
mechanical resistance to force are discussed,
including elastic cushioning by seat suspension, and
use of body harnesses, helmets, and shelters. Ex-
perimental data are presented concerning the levels
of tolerance to vibration and rapid deceleration,
vibration levels produced by vehicles, and typical
crash impact forces,

1960

10973
Gravendeel, D. W,
and R. Plomp
PERMANENT AND TEMPORARY DIESEL ENGINE
NOISE DIPS. — Arch. Otolaryngol., 74 (4): 405-
407. Oct. 1961.

1961

To find any homologies in the genesis of perma-

nent and temporary noise dips in audiograms, the
hearing losses of 48 persons exposed for 1 to 10
years to the noise of diesel engines were com-
pared with those of 15 subjects exposed for the
first time to 30 minutes of continuous diesel engine
noise. Except for the slight changes in the slopes
of the two curves there were no apparent, signifi-
cant differences in the dips. It then appears that
with continuous noise the two dips are brought
about by the same mechanism, and the permanent
dip arises from the temporary dip by incomplete
but symmetrical recovery.

10974
Gravendeel, D. W.,
and R. Plomp
THE RELATION BETWEEN PERMANENT AND
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TEMPORARY NOISE DIPS.—A_M.A. Arch. Oto-
laryngol., 69 (6): 714-719. June 1959.

As a result of the influence of noise on the audi-
tory organ, permanent (irreversible) and temporary
{reversible) hearing losses may arise. Location,
size, and shape of these hearing losses (dips) are
best determined by means of the method of continu-
ous audiometry. The question is considered whether
the temporary and permanent dips which have come
about as a result of the influence of the same noise
(noise from light fire arms) may show some degree
of resemblance. It appears that both kinds of dips
show only to a certain extent a resemblance as to
shape. As to the location of the maxima of dips there
is no resemblance at all. It is clear that the laws
found in the experiments concerning temporary audi-
tory fatigue lose their validity in the case of the ap-
pearance of a permanent hearing loss. Thus it is not
allowable to apply the results of these experiments
to the problem of the origin of the permanent noise
dip. (From the authors' summary)

10975

Grimaldi, J. V. 1958
SENSORI-MOTOR PERFORMANCE UNDER VARY-
ING NOISE CONDITIONS.—Ergonomics (London),
2 (1): 35-43. Nov. 1958

A group of subjects performed a task (guiding a
stylus around a pattern by means of hand controls)
in quiet and noisy environments. The noise was in-
termittent, within the frequency range of 75 to 9600
c.p.s. and at sound levels of 70, 80, 90, and 100 db.
The study was experimental, but simulated an oc-
cupational situation. There was a tendency for more
errors and less precision when working in the noisy
environment. Response times were slower and the
number of errors greater than when noise levels and
frequencies were highest. The frequency range of
2400-4800 c.p.s. was associated with the slowest re-
sponse time and largest number of errors, both at
90 and 100 db. It appears that intermittent noise
may have a reducing effect on the individual's capac-
ity for quick and precise execution of coordinated
movements. The implications for safety and certain
production tasks seem obvious. (Author's sum-
mary)

10976
Grognot, P.,
and G. Perdriel
[EFFECTS OF NOISE ON CERTAIN VISUAL
FUNCTIONS] Influence du bruit sur certaines
fonctions visuelles.—Médecine aéronautique
(Paris), 14 (1): 25-30. 1959. In French, with
English summary (p. 30).
Also published in: Vision Research, 1 (3-4):
269-273. Oct. 1961.

Exposure to white noise above 90 db., for 5 to 15
minutes, did not cause any decrease in visual
acuity, visual field, or physical components of the
steroscopic sense. It was observed, however, that
the depth perception was reduced. Color percep-
tion was also modified, with a trend toward pro-
tanomalopia as measured with the Nagel anomalo-
scope. Night vision, as measured with a Beyne
scotoptometer, was strongly impaired. (Authors'
summary, modified)

10977
Grognot, P.,
and G. Perdriel
[INFLUENCE OF NOISE ON COLOR AND NIGHT

1959

1959
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VISION] Influence du bruit sur la vision des
couleurs et la vision nocturne.—Comptes rendus
de la Société de biologie (Paris), 153 (1): 142-143.
1959. In French.

Determinations were made of the effects of a
complex noise (with frequencies between 50 and
5,000 c.p.s. and intensities varying between 98 and
105 db.) on the color vision and night vision of 20
human subjects. After five minutes of exposure,
the rapidity of color perception was altered, and a
narrowing of the visual field for colors (pronounced
for red) and an appreciable diminution of night
vision were observed. Visual acuity, as measured
by the Beyne optometer, did not vary.

10978

Grzesik, J. 1961
[STUDIES ON THE EFFECT OF ACOUSTIC AND
ULTRASONIC FIELDS ON BIOCHEMICAL PROC-
ESSES. IV. THE EFFECT ON THE LEVELS OF
PYRUVIC, OXALACETIC, CITRIC, AND ALPHA-
KETOGLUTARIC ACIDS IN THE BLOOD OF GUIN-
EA PIGS] Badania nad wplywem pola akustycznego
i ultraakustycznego na procesy biochemiczne, IV.
WpYyw na poziom kwasu pirogronowego, kwasu
szczawiooctowego, kwasu cytrynowego 1 kwasu a-
ketoglutarowego we krwli §winek morskich, — Acta
physiologica polonica (Warszawa), 12 (5): 757-766.
Sept.-Oct. 1961. In Polish, with English summary
(p. 765).

Guinea pigs were exposed to acoustic and ultra-
sonic fields of 2 w/cm.2 intensity at frequencies
ranging from 100 to 50,000 c.p.s. There was a
statistically significant increase of the pyruvate
and alpha-ketoglutarate levels in the blood depend-
ing upon the energy dose which the animal re-
ceived. This could be interpreted as a metabolic
block in the sequence pyruvate -» acetyl-coenzyme
A as well as that of alpha-ketoglutarate -» succinyl-
coenzyme A. The increase in alpha ketoglutarate
may also reflect increased transamination to keep
the C4 dicarboxylic acids, especially oxalacetate,
within normal limits. There were no changes in
the levels of oxalacetate and citrate. (Author's
summary, modified)

10979
Guignard, J.C., 1959

and P, R. Travers
EFFECT OF VIBRATION OF THE HEAD AND OF
THE WHOLE BODY ON THE ELECTROMYO-
GRAPHIC ACTIVITY OF POSTURAL MUSCLES
IN MAN: SOME QUALITATIVE OBSERVATIONS.,—
RAF Inst. of Aviation Medicine (Gt. Brit.), Farn-
borough; issued by Flying Personnel Research
Committee (Gt. Brit.). Report no, FPRC 120,
April 1959. i+9 p.

Vibration of the whole body or of a single limb
at frequencies below 10 c.p.s. elicited a periodic
synchronous stretch reflex from resting postural
muscles in that limb. The amount of activity ob-
served appeared to be related to the intensity of
vibration and could be reduced by restraining
passive movement of the limb. Inhibition of tendon
reflexes was not observed. No change attributable
to local mechanical stimulation occurred in the
character of maximum volitional response or in the
excitability of postural muscles. Intense vibration
of the upper body, including the head, appeared to
have a facilitatory effect upon statokinetic reflex

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61

activity, the effect persisting after vibration had
ceased. It is tentatively concluded that this effect
might be associated with vestibular stimulation by
low-frequency vibration but more precise experi-
ments will be required to show whether this is true
and whether simple vibratory labyrinthine stimula-
tion has a direct tonic effect upon postural activity.
(From the authors' summary)

10980

Guignard, J. C. 1961
HUMAN FREQUENCY-RESPONSE TO VIBRATION
[Abstract]. — In: Space medical symposium. Astro-
nautik (Stockholm), 2 (4): 227. 1961.

In exposure to infrasonic frequencies of mechani-
cal vibration, a number of physical resonances oc-
cur in man, in particular resonance of the shoulder
girdle at about 5 c.p.s. Data on the effects of vi-
bration on task performance, visual performance,
and on frequency response of eye movements will
be given in the full paper.

10981

Guignard, J. C. 1959
THE PHYSICAL RESPONSE OF SEATED MEN TO
LOW-FREQUENCY VERTICAL VIBRATION: SOME
PRELIMINARY STUDIES, —RAF Inst. of Aviation
Medicine (Gt. Brit.), Farnborough; issued by Flying
Personnel Research Committee (Gt. Brit.). Report
no. FPRC 1062, April 1959. i+10 p. AD 229 171

Vertical sinusoidal vibration was applied to ten
male subjects in a standardized sitting position, at
frequencies from 7 to 60 c.p.s. and accelerations
up to 1 g. Transmissibility, the ratio of the peak
vibration acceleration recorded at the part of the
body concerned to that recorded from the reference
accelerometer, was measured at the hip and at the
shoulder. A peak in transmissibility indicative of
resonance occurred below 10 c¢.p.s., and at higher
frequencies transmissibility fell off in a character-
istic way. There was no evidence of a major body
resonance above 12 c.p.s. Tensing appears to in-
crease transmissibility at all frequencies. Subjec-
tively, discomfort was greatest at the lower fre-
quencies. Below 12 c.p.s., major parts of the body
appear to be excited to resonate while at higher fre-
quencies progressively smaller parts are affected.
Six of the subjects experienced some feeling of
instability while being vibrated, with difficulty in
holding a given posture, but the feeling ceased with
the end of vibration. (Author's summary and con-
clusions, modified)

10982
Gundy, R. F. 1961

AUDITORY DETECTION OF AN UNSPECIFIED SiG-
NAL. — Jour. Acoust. Soc. Amer., 33 (8): 1008-
1012. Aug. 1961.

Listeners were required to detect an auditory
signal against a background of ''white noise'. The
effects (1) of giving trial-by-trial information as
to whether or not a signal was delivered, and (2)
of giving the subject an opportunity to hear the
signal before the test sequence began, were studied
at two levels of signal energy. The results were
analyzed within the context of the theory of signal
detectability. Subjects who were given an opportuni-
ty to hear the signal before the test sequence be-
gan maintained a stable level of performance
throughout the experimental session. On the other
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hand, subjects who were given no opportunity to
hear the signal performed near chance level at
the beginning of the session but showed gradual
improvement as trials progressed. The effect of
trial-by-trial feedback was surprisingly small in
all groups. Near the end of the session, the signal
was demonstrated to all subjects and the differ-
ences between the groups vanished. (Author's ab-
stract)

10983
Gurovskii, N. N.

1959
(HYGIENIC ASSESSMENT OF THE VIBRATION
FACTOR ON THE MI-4 HELICOPTER) K voprosu o
gigienicheskoi otsenke vibratsionnogo faktora
vertoleta MI-4.—Gigiena i sanitariia (Moskva),

24 (3): 27-33. March 1959. In Russian, with English
summary (p. 33).

The physiological effects on animals and human
subjects of vibrations (45 c.p.s. at an amplitude of
0.3 mm. for 1 hr.) approaching the highest frequency
limits for helicopter vibrations were investigated.
Initial exposure to such vibrations produced con-
siderable changes in conditioned motor reflexes of
white rats and in conditioned defense reflexes of
dogs. Alterations in conditioned reflexes and length-
ening of reaction times were observed in airmen ex-
posed to vibrations on the laboratory stand and dur-
ing flight in the MI-4 helicopter. It is concluded that
initial vibratory stimuli evoke a spread of inhibitory
processes through the central nervous system of both
man and animals. However, adaptation took place
quite rapidly upon repeated exposure to such stimuli
in all subjects studied. It appears that vibration dis-
turbs the excitatory-inhibitory equilibrium in the
cerebral cortex, thus enhancing the inhibitory pro-
cesses of the orienting reaction-external inhibition
type. The rapid and stable appearance of adaptation
to vibration in the human organism indicates that
vibrations of the order found in MI-4 helicopters are
permissible.

10984
Harbold, G. J., 1961

and J. W. Greene
A FIELD STUDY OF THE EFFECTS OF EXPO-
SURE TO IMPULSE NOISE ON HEARING ACUITY.
— Naval School of Aviation Medicine, Pensacola,
Fla. (Project no. MR005.13-2005, Subtask 1). Re-
port no. 11, May 15, 1961. [24] p.

Delineation of the hazard of varying amounts and
types of gunfire noise was attempted based on
audiometric testing and questionnaire data from
three general categories of Navy and Marine Corps
personnel. Relationships between the audiometric
data and questionnaire data supported expectations
vhat exposure to gunfire would result in hearing
losses in the test frequency range between 2 kc.
and 8 kc. Beyond this the contributions from the
data comparisons were unrewarding. The AADS
audiometer proved to be less than adequate for re-
search of this type; however, the Békésy-type
audiometer was found to be highly sufficient. Sug-
gestions are given for arriving at an improved
methodology in the future.

10985

Harris, J. D.
AUDITORY FATIGUE FOLLOWING HIGH FRE-
QUENCY PULSE TRAINS.—Naval Medical Re-

1959

483

10983-10988

search Lab., New London, Conn. (Project no. NM
22 03 20.02.01, Subtask 2, Report no. 1). Report no.
306 (vol. 18, no. 1), Jan. 21, 1959, iii+9 p.

Large groups of young men were exposed tc high
intensity pulse trains at 2.5 kc. and examined con~
tinuously for subsequent acuity changes at 4 kc. Duty
cycle varied from 1.4% tone-on to 100%, train length
from 1 to 25 min., and sound pressure level (SPL)
from 90 to 120 db. A new unit, the NOX, represent-
ing total cumulative fatigue over a 10-min. interval,
was invented to describe the results. The effect of
SPL was linear over the 90-120 db. range. The
effect was linear with log train duration. Equi-
noxious contours were drawn stating which combina-
tions of intensity and duration give the same effect.
Equal energy input yielded equal fatigue. At the fre-
quency region 2-4 kc. and octave band of noise has
the same effect as a pure tone about 5 db. weaker.
For pulses of these durations and intensities a
variety of ear protective devices can prevent any
possible permanent damage. (Author's abstract)

, N. 1960
SOUND, NOISE, AND HEARING.— Instruments and
Control Systems, 33 (2): 249-251. Feb. 1960.

A discussion is presented of the effects of noise
on the human ear. Consideration is given to safe
and injurious levels of intensity and frequency, to
methods of measuring noise levels, to methods of
testing hearing, to techniques for reducing noise,
and to personal protection against noise through
use of ear defenders. Typical sound-pressure
levels and the relative energy generated by these
levels are tabulated.

10987

Helvey, T. C. 1960
STUDY IN BIOSEISMOLOGY: DISSIPATION OF
VIBRATIONAL ENERGY IN THE HUMAN BODY.
— Astronautik (Stockholm), 2 (2): 89-102. 1980.
In English.

Experiments have been performed to study the
dissipation of transversal and longitudinal vibra-
tional energy in various parts of the human body.
The results show that in the subsonic, low-fre-
quency range, body parts exhibit distinct resonance
frequencies which in many cases can be detrimen-
tal to lmman performance. It has been found that
there is no direct proportionality between perform-
ance decrement and discomfort caused by the vi-
bration. A new type of human oscillator is de-
scribed briefly. The equipment provides low-fre-
quency, high-amplitude random motion with three
degrees of freedom. Although the equipment can
be used for the study of the propagation of vibra-
tional energy in the human body, its prime purpose
is the study of the mechanism of the onset of dis-
orientation and motion sickness. (Author's ab-
stract)

10988
Hirsh, 1. J.,
and M. Burgeat
BINAURAL EFFECTS IN REMOTE MASKING. —
Jour. Acoust. Soc. Amer., 30 (9): 827-832. Sept.
1958.

An experiment was carried out to test whether
the dependence of binaural masked thresholds on
the interaural phase relations of both the signal .
tone and the noise extends to the remote masking

1958
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of low-frequency tones by a high-frequency band
of noise (2000-4000 c.p.s.). The results indicate
that a phase reversal of the tone at the two ears
has the same effect in remote masking as in ordi-
nary masking; but a phase reversal of the high-
frequency band at the two ears produces changes
in the masked threshold midway between those en-
countered in ordinary masking and no change at
all. The results indicate that the interaural time
relations between the remote-masking sources
that result from a phase reversal of the high-
frequency band involve a time shift of about one
half-period of the band midfrequency and a decrease
in the interaural correlation. (Authors' abstract,
modified)

10989
Hoover, G. N., 1961
W. F.Ashe, J. H. Dines, and T. M. Fraser
VIBRATION STUDIES. III. BLOOD PRESSURE RE-
SPONSES TO WHOLE-BODY VIBRATION IN ANES-
THETIZED DOGS. — Arch. Environmental Health,
3 (4): 426-432. Oct. 1961.

Eight dogs were subjected to sinusoidal vibra-
tions along the horizontal axis ofrthe body of 0-10
¢.p.8. at an amplitude of 0.25 inches from 5 to 10
minutes at each frequency. Effects of the vibra-
tions on blood pressure varied according to the
blood vessel measured, but in general there was a
significant drop in the average systolic and dias-
tolic pressures at about 2.5 c.p.s. with a subse-
quent progressive increase at higher frequencies.
The pressures as actually measured consisted of
the sum of two components, the true blood pres-
sure and pressures resulting from the vibration
forces. The results indicate that vibration brings
about a small decrease in true blood pressure.

10990

Hrazdira, L 1961
[MORPHOLOGICAL CHANGES IN LEUKOCYTES
AFTER ULTRASONIC IRRADIATION] Morfologické
zmény leukocytl po ozvufeni ultrazvukem. —
Scripta medica (Brno), 34 (7-8): 315-322. 1961. In
Czech, with English summary (p. 321).

Thirty normal subjects were exposed to ultra-
sonic waves of 800 kiloherz frequency, of the in-
tensity used in ultrasonic therapy, i.e., from 0.2
to 2 watts/cm.2. Blood samples revealed morpho-
logical changes affecting both the cell nucleus and
protoplasm in all types of leukocytes. These
changes were destructive and resulted in total cell
disintegration. The decrease in the total number of
leukocytes in relation to exposure time was expo-
nential in character. Lymphocytes were found to
be more resistant to ultrasonic exposure than
granulocytes. (Author's summary, modified)

10991
Hurevich, M. 1., 1960
and M. F. Syrotina

[THE EFFECT OF ULTRASONIC VIBRATIONS ON
THE BLOOD] Pro vplyv ul'trazvukovykh kolyvan'
na krov. —Fiziologichnyi zhurnal (Kyiv), 6 (1):
73-78. Jan. 1960. In Ukrainian, with English sum-
mary (p. 78).

The effects of ultrasound on the morphological
composition of blood were investigated in vitro and
in vivo. Ultrasonic vibrations at intensities of 0.2
to 3.5 watt/cm.2 had a destructive actionon the
formed elements of the blood in vitro with sodium

484

citrate admixture. This action increased with the
intensity of ultrasound. No substantial changes
were detected in the composition of peripheral
blood of rats one hour after their abdominal area
had been vibrated for 3 min. at 0.5 watt/cm.2 in-
tensity. A reduced leukocyte count was noted on the
second day. In many instances it rose again on

the sixth day and reached the pre-vibration level

on the twelfth day. Ultrasound of 2 watts/cm.2 for
4 min. was fatal to rats within 1.5-2 hours; analysis
of blood an hour after exposure disclosed no signif-
icant changes. Similarly there were no significant
changes in the blood composition of rabbits vibrated
in the abdominal area for 30 min. with 2 watts/cm.2
intensity. Application of ultrasound for 5 min. with
the intensity increased to 4.5 watts/cm.2 to the ab-
dominal area of rats caused their death within a few
minutes; analysis of blood showed a reduction of
leukocytes and erythrocytes. (Authors' summary,
modified)

10992
Jacobs, H. I. 1960

A REVIEW OF AVAILABLE INFORMATION ON THE
ACOUSTICAL AND VIBRATIONAL ASPECTS OF
MANNED SPACE FLIGHT .—Aerospace Med., 31
(6): 468-477. June 1960.

A review of noise and vibration in manned space
flight is presented. The two primary sources of
noise are the rocket engine jet and the boundary
layer turbulence or aerodynamic noise. Both pro-
duce a wide-band random noise with essentially no
pure tones. The noise problem changes with the rel-
ative cont ibution from each source. The sound
pressure levels for various engines and rockets are
plotted, as are predicted levels for firing, launch,
and re-entry conditions. A comparison of the pre-
dicted acoustic environment for space vehicles and
the available data on human tolerance to noise indi-
cates that noise will not present a health hazard if
attention is given to the design of the manned cap-
sule with respect to its resonance characteristics.
Previous work indicates that adequate radio commu-
nications systems can be developed. The principal
sources of vibration in space vehicles are the same
as for noise. Vibrational energy is transmitted for
the most part at the structure's resonant frequencies.
The resonant frequencies depend on the missile's
length, mass, and stiffness, and are usually below
50 c.p.s. Accurate prediction of the vibrational char-
acteristics of a future vehicle is nearly impossible at
the present time, but vibration as limited by the
structural requirements of current space vehicle de-
sign, is within human tolerance limits.

10993
Jerison, H. J., 1958

C. W. Crannell, and D. Pownall
ACOUSTIC NOISE AND TIME JUDGMENT IN A VIS-
UAL MOVEMENT PROJECTION TASK.—In: Sym-
posium on Air Force Human Engineering, Personnel,
and Training Research, p. 147-154. National Acad-
emy of Sciences—National Research Council, Publi-
cation no. 516. 1958.

The effect of high-level noise on time judgments
was studied by having four groups of 50 subjects work
on a visual movement projection task in which a mov-
ing target disappeared and a guess had to be made as
to when the target was under a cross-hair. Each
subject worked individually, was exposed to only one
noise program, and repeated his task for ten suc-
cessive trials. Effects of noise programs were sig-




nificant at the .01 level of confidence. The significant
effect of noise programs was due mainly to a dis-
placement averaging more than 1.5 sec. of the judg-
ment time vs. trial number function for the quiet-
then-noise program. The effect of trials appears to
be the same regardless of noise programs and is a
fairly smooth, negatively accelerated, rising curve

in which judgment time increases with succeeding
trials. (Authors' summary, modified)

10994

Jerison, H. J. 1959
EFFECTS OF NOISE ON HUMAN PERFORMANCE, —
Jour. Applied Psychol., 43 (2): 96-101. April 1959,

The results of three experiments relating perform-
ance changes to noise levels are reported. Noise
levels used were about 80 db. representing "quiet"
and 110 db. representing "noise". Changes in alert-
ness as determined on a clock-watching task were
found after one and one-half hours in noise, though
none were found in quiet. Time judgments — the es-
timation of the passage of 10 minutes — were dis-
torted by noise; subjects responded on the average of
every nine minutes in quiet and every seven minutes
in noise when instructed to respond at what they
judged to be 10-minute intervals. A significant but
complex effect of noise on a mental counting task was
also found. These effects are discussed in terms of
noise as a source of psychological stress. (Author's
summary)

10995
Jones, Allen R.,
and F. W. Church
A CRITERION FOR EVALUATION OF NOISE EX-
POSURE. — Indus. Hygiene Jour., 21 (6): 481-
485, Dec. 1960.

A new method of appraising noise exposures has
been developed. It is based on the concept of hear-
ing conservation rather than of damage risk., Hear-
ing conservation criteria are used to judge whether
or not hearing conservation measures should be
taken rather than to predict when hearing loss will
occur. The method proposed for evaluating noise
data takes into account the more restrictive rec-
ommendations made recently for the 4th, 5th and
6th octave bands. Exposure time variations are
taken into account by means of a new form that
has been devised for plotting octave band meas-
urements, A supplemental graph is presented and
can be used for summing up nolse exposures at
different intensity levels, with the over-ail ex-
posure expressed as "Per cent of Allowable Week-
ly Noise Dose." (Authors' summary)
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terfere with communications, cause fear and an-
noyance, and induce or contribute to accidents.

10997

JoZkiewicz, S.,
and M. Krause

[INVESTIGATION OF THE EFFECT OF SONIC
AND ULTRASONIC FIELDS ON BIOCHEMICAL
PROCESSES. IV. EFFECT ON ERYTHROCYTE
AND SERUM CHOLINESTERASE ACTIVITY OF
GUINEA PIGS] Badania nad wplywem pola akusty-
cznego i ultraakustycznego na procesy bio-
chemiczne. IV. Wplyw na aktywnos¢ cholinesterazy
krwinek czerwonych i osocza. —— Acta physio-
logica polonica (Warszawa), 12 (2): 291-294, 1961,
In Polish, with English summary (p. 290).

No changes were found in erythrocyte and serum
cholinesterase activity of guinea pigs exposed to
sonic and ultrasonic fields produced by means of
an aerodynamic generator. These results, in con-
trast to 2 formerly-published report of a decrease
in serum albumin, indicate that the hypothesis of a
temporary liver impairment is erroneous. In addi-
tion, the lack of change shows that sonic and ultra-
sonic fields have no effect on the cholinergic neu-
rons of the nervous system. (Authors' summary,
modified)

1961

10998
Khursin, M. IU.

1961
[DYNAMICS OF CHANGES IN THE CONTENT AND
METABOLISM OF NUCLEIC ACIDS AFTER ULTRA-
SOUND IRRADIATION] Dynamika zmin vmistu i ob-
minfuvanosti nukleinovykh Kyslot pislia oprominennia
ul'trazvukovimi khvyliami. — Fiziologichnyi zhurnal
(Kyiv), 7 (5): 667-671, Sept.-Oct. 1961, In Ukrain-
tan, with English summary (p. 671).

Testes of albino rats were irradiated with ultra-
sonic waves (800 kc.p.s.) at intensities of 2.5, 2,
and 1 watt/sq. cm. for 10 minutes, and the nu-
cleic acid metabolism was investigated. After ex-
posure to ultrasound at 2 w/ cm? intensity or higher
there was a reduction in the nucleic acid content
of the testes which persisted for at least two
months. Twenty days after exposure to the above
intensities the nucleic acid content was reduced al-
so in glands which were not exposed to ultrasound.
An intensity of 1 w/cm? caused a certain reduction
in testicular nucleic acid. The uptake of radioactive
phosphorus by the nucleic acids in testes declined
immediately after irradiation and started to rise
again on the third day after exposure. Rapid changes
after the exposure but not during the exposure in-
dicate an indirect effect of high-frequency mechan-
ical oscillations on the nucleic acid content. Ultra-
sound at the intensities used caused lesions of the

10996 tissues.
Jones, T. C. 1960
THE NOISE PROBLEM. —— Tactical Air Command 10999

Surgeon's Bulletin, Headquarters Tactical Air Com-
mand, Langley Air Force Base, Va. 1 (2): 2-8.
May 1960.

The sources of nolse on some Air Force bases
are: (1) aircraft undergoing maintenance run-ups;
(2) aircraft and missiles during take-off or flight;
(3) engine test stands; (4) rocket and missile test
firings; (5) various ground power units or static
machinery, such as sheet metal or carpenter
shops; and (6) traffic and people. These sources
may cause physical injury to man (deafness), in-
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Khursin, M. IU. 1961
[EFFECT OF ULTRASOUND ON THE NUCLEIC
ACID CONTENT IN THE TISSUES OF THE ANI-
MAL ORGANISM] Pro vplyv ul'trazvuku na vmist
nukleinovykh kyslot u tkaninakh tvarinnoho orga-
nizmu. — Fiziologichnyi zhurnal (Kyiv), 7 (2): 266-
270. March-April 1961. In Ukrainian, with English
summary (p. 270).

Experiments were conducted on the testes of

albino rats, one gland being subjected to the action
of ultrasonic waves and the second serving as a
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control. A therapeutic ultrasonic generator with a
frequency of 800,000 c.p.s. was used. The deter-
mination of the quantity of nucleic aclds was car-
ried out on the SF-4 spectrophotometer. It was
established as a result of the investigations that
ultrasonic waves of 2 w/cm.2 intensity and over,
with a ten-minute exposure and stationary contact,
regularly induce a decrease in the nucleic acid
content of the testes in albino rats. The fall in
nucleic acid content progresses with increase in
ultrasonic intensity. At an intensity of 0.6 and
1w/ cm.2 ultrasound does not give rise to any
substantial changes in the nucleic acid content un-
der the given experimental conditions. (Author’'s
summary)

11000

King, P. F., 1958
and R. P. Gannon

THE PROBLEM OF NOISE IN THE ROYAL AIR

FORCE.—Proc. Royal Soc. Med. (London),

51 (1): 45-52. Jan. 1958.

Short term effects of aircraft noise are: inter-
ference with communication in flight between crew
members or over radio telephone; general fatigue;
temporary partial hearing loss in flight. Continued
exposure to noise will perpetuate fatigue in lasting
deafness. Measures adopted for protection are:
careful selection of personnel by clinical and audio-
metric testing; periodic examinations of men; ex-
amination of noise in working situation and subse-
quent amelioration of it; research in type of pro-
tective helmet. A new helmet design incorporates
radio telephone receiver in a protective ear muff
which is built into a cotton helmet. Other studies
have led to improvements in cabin insulation and
a change-over to low noise level aircraft. With
increasing power of aircraft engines the noise
creates a far greater hazard for the ground crew.
The authors suggest that the following steps may be
taken: (1) instruction given to ground personnel on
effects of noise, (2) periodic hearing check of ex-
posed men, (3) ear protection by means of a plastic
plug or protective ear muff, (4) rotation of crews if
protections is impossible, (5) and mufflers and
silencers for engines. The design of airfield or
flight patterns should be planned to give as much
noise relief as possible. The use of muffier pens is
at the present time the preferred method for con-
trolling the effect of noise on the civil population.
Deflecting walls have a disadvantage of reflecting
instead of absorbing sound.

11001
Knapp, M. J,, 1959

and J. L. Bernier
THE RESPONSE OF ORAL TISSUES TO ULTRA-
SOUND.—Jour. Amer. Dental Assoc., 58 (1):
50-61. Jan. 1959.

A hostologic study was made of the effects of an
ultrasonic dental machine on teeth, their supporting
structures, interpremaxillary and intermandibular
suture regions, and temporomandibular joint of 15
young adult dogs. The exposure times to ultra-
sound were 36, 18, 9, 4.5, or 2.5 minutes. The
findings are as follows: (1) Changes were directly
related to exposure time. (2) Changes in dentin and
the odontoblastic layer were marked. (3) The pulp
tissue showed congested blood vessels and lymph
channels, vacuolization, edema, fibrosis, and in
three teeth "cyst' formation. (4) Inflammatory
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cellular exudate of the pulp was not seen, nor were
there any visible changes in the periodontal mem-
prane, alveolar bone, interpremaxillary and inter-
mandibular suture regions, or temporomandibular
joint. (5) The dynamics of the reactions over a
period of time for all groups showed that the dogs
sacrificed after two days and ten days sustained
damage to the odontoblastic layer and to pulp tissue.
The dogs sacrificed after 30 days showed good evi-
dence of recovery. No changes from which recovery
was not possible were noted in the oral soft and
hard tissues of the dogs. (Authors' summary and
conclusions, modified) (29 references)

11002
Krushinskii, L. V. 1958
and L. P. Dobrokhotova

THE EFFECT OF THE THYROID GLAND ON THE
MORTALITY RATE IN SHOCK-HEMORRHAGIC
CONDITIONS CAUSED BY STRONG SOUND STIM-
ULI.— Bull. Exper. Biol. and Med. (Consultants
Bureau, New York), 44 (8): 945-947. 1958.

English translation of item no. 7506, vol. VI, 1957.

11003

Kuligowski, Z. K. 1961
[MOTOR CONDITIONAL REFLEXES IN RATS
SUBJECTED TO COMBINED ACTION OF VIBRA-
TION AND NOISE] Ruchowe odruchy warunkowe u
szczuréw poddanych kompleksowemu dziayaniu
wibracji 1 hajasu. —— Acta physiologica polonica
(Warszawa), 12 (6): 821-832, 196l. In Polish, with
English summary (p. 831-2).

Gastro-intestinal conditional motor reflexes
were elicited in nine rats by the method of
Kotlarewski. Exposure to vibration (frequency 1.5
hertz, amplitude 16 cm.) and noise (68 db.)
simultaneously for ten days, six hours on each
day, resulted in prolongation of the latent period
of positive reactions or in their partial abolition
(40.2% of cases), and in improved differential in-
hibition. (Author's summary, modified)

11004
Kuznetsov, M. L., 1959
IU. F. Udalov, and N. A. Chelnokova

[THE EFFECT OF VIBRATION ON THE METABO-
LISM OF SOME VITAMINS IN THE HUMAN BODY]
Vliianie vibratsii na obmen nekotorykh vitaminov v
organizme cheloveka.-—Voprosy pitaniia {Moskva),
18 (3): 14-17. May-June 1959. In Russian, with Eng-
lish summary (p. 17).

Nine subjects were exposed to vibrations of the
frequency of 10-70 oscillations per second, with an
amplitude 0.4-1.6 mm., for four hours. The test
subjects were on a ration of 3800-4400 Cal./day
during the experiments. The vibration caused a re-
duction in the vitamin C content in the blood plasma.
A parallel reduction in the concentration of vitamins
C, B1, Bg and 4-pyridoxic acid in the urine was also
noted.

11005

Lawrence, M. 1961
AUDITORY PROBLEMS IN OCCUPATIONAL MEDI-
CINE. — Arch. Environmental Health, 3 (3): 288-
296. Sept. 1961.

Under the proper circumstances noise is able to
produce over-fatigue, erroneous actions caused by
the lack of communications, vestibular disturbances
which disorientate the worker, and a loss of hear-



ing. Previous work shows that extremely high
levels of sound produce vestibular disturbances
with the possibility of destroying the organ of
Corti. The stages in the destruction of the organ
of Corti can be approximately correlated with
changes in the electrical response of the cochlea,
and audiometric measurements can with certain
reservations be correlated with morphological dam-
age, The extent of recovery depends on the amount
of original damage and the physiological state of
the ear at the time of the injury and during re-
covery. The influence of the physiological state is
shown by the great variation in loss of sensitivity
after overstimulation in guinea pigs. Using the
harmonics produced by the ear at certain inten-
sities, it is possible to judge the physiological con:
dition of the ear, and this is already used clinic-
ally for separating conductive from perceptive
deafness. The one reliable method of detecting
hearing loss is still monitoring audiometry.

11006
Lehmann, J. F.,
and E. W. Johnson
SOME FACTORS INFLUENCING THE TEMPERA-
TURE DISTRIBUTION IN THIGHS EXPOSED TO
ULTRASOUND.—Arch. Physical Med. and Re-
habilitation, 39 (6): 347-356. June 1958.

Temperature distribution was measured in pig
thigh specimens exposed to ultrasound at a fre-
quency of 1 megacycle per second and with a peak
output intensity of 0.25 w./cm.2. The decline of
tissue layer temperatures with distance from the
transducer was found to resemble an exponential
curve. The highest temperature peak occurred in
the superficial layers of exposed tissue, or within
the subcutaneous fat of whole specimens. When an
artificial temperature gradient was produced to
simulate life before exposure to ultrasound, the
temperature peak was found in the deeper tissue
layers. No selective rise of temperature was ob-
served at the periosteum or within the bone,
despite the much greater absorption of ultrasound
and lower specific heat of bone. This result is at-
tributed to the greater thermal conductivity of bone
and the substantial reflection of ultrasonic energy
at its surface.

11007
McCabe, B. C., 1958
and M. Lawrence
THE EFFECTS OF INTENSE SOUND ON THE NON-
AUDITORY LABYRINTH.-—Acta oto-laryngologica
(Stockholm), 49 (2): 147-157. March-April 1958. In
English,

Two groups of guinea pigs were stimulated by a
noise of 136 db. and 150 db. above 0.0002 dyne/cm.z,
respectively, and were examined histologically for
disturbance of the vestibular labyrinth. The saccule
was found to be the locus of damage for these high-
level sounds (destruction of the otoconia of the oto-
lithic membrane). Other structures of the vestibule
remained normal. (Authors' abstract, modified)

11008

McCroskey, R. L. 1958
THE EFFECT OF SPECIFIED LEVELS OF WHITE
NOISE UPON FLICKER FUSION FREQUENCY.—
Ohio State University Research Foundation, Columbus,
Ohio (Contract N6 ONR 22525); issued by U.S. Naval
School of Aviation Medicine, Pensacola, Florida
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(Research Project NM 18 02 99, Subtask 1). Report
no. 80, Aug. 18, 1958. ii+10 p.

The introduction of white noise, from 85 to 115 db,
into a room in which 72 individual subjects deter-
mined their threshold of fusion changed the critical
frequency from approximately 27 to approximately
24. The level of noise within the range tried and the
duration of the subjects' exposure to noise were not
conclusively or uniformly differentiating. (Author's
summary)

11009
MacDuff, J. N., 1958
and J. R. Curreri :
VIBRATION CONTROL.—vii+465 p. New York, etc.:
McGraw-Hill Book Co., 1958.

This textbook, which deals with some of the funda-
mental knowledge of vibration control, is written for
mechanical engineering students at the senior or
first year graduate student level. Elementary vibra-
tion theory is dicussed, along with such specific
studies as rotor balancing, vibration isolation, steady-
state and transient response, and sound control prob-
lems. (156 references)

11010

McKenzie, R. E. 1961
THE EFFECT OF BINAURAL BEATS ON PER-
FORMANCE, — Jour. Auditory Research, 1 (3):
176-185. April 1961.

A study was designed to determine the effects of
binaural interaction, produced by binaural beat
stimulation, upon certain performance measures.
The hypothesis tested was that binaural beat stim-
ulation would produce an interaction process in the
central nervous system with resulting performance
decrement. The results indicate that binaural beats
do disrupt and hinder certain kinds of performance.
A theoretical explanation involving disruption of the
normal pattern of nervous system activity by hyper-
synchronous discharge is suggested as the mech-
anism by which certain forms of binaural stimula-
tion, having periodic form, produce performance
change. The fact that the binaural beats in this ex-
periment were eight per second raises the possi-
bility that the neural mechanism may be related to
the normal alpha rhythm. Finally, there are indi-
cations that this neural process is not available to
correct subjective assessment. (Author's summary)

11011

Magid, E. B., 1960
R. R. Coermann, and G. H. Ziegenruecker
HUMAN TOLERANCE TO WHOLE BODY SINUSOI-
DAL VIBRATION: SHORT-TIME, ONE-MINUTE
AND THREE-MINUTE STUDIES.~—Aerospace Med.,
31 (11): 915-924. Nov. 1960.

The purpose of this study was to define human
subjective tolerance to whole-body sinusoidal vibra-
tions between 1 and 20 c.p.s. for short-time, one-
minute, and three-minute periods. A tolerance
curve based on subjective responses of the ten sub-
jects in the short-time study was compiled. Be-
cause of the danger of incurring actual body damage,
the actual tolerance level was estimated for the long-
time studies. Sixteen sensations or symptoms were
recorded and a table describing regional symptoma-
tology was compiled unique to low-frequency, high-
amplitude sinusoidal whole-body vibrations within
the range of subjective tolerance. A discussion is
given of the possible etiology of the effects of vibra-
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tion on the jaw, the pharynx, speech, the pelvis,
voluntary muscular contraction, muscle tone, lum-
bosacral pain, Valsalva maneuver, and respiration.
Electrocardiograms were taken before, during, and
after each run. No abnormal tracings were observed
except in one case, in which the subject experienced
momentary syncope associated with inversion of the
P wave and a nodal tachycardia. It is suggested that
subjective response be utilized to aid in defining
mechanical and physiological reactions of the body
to vibration. (Authors' summary, modified)

11012
Malcfk, V. 1961
[AVIATION AND NOISE. .] Letectvi a hluk. II.

— Letecky obzor (Praha), 1961 (5): 141-143. 1961.

In Czech.

The high incidence of abnormal otologic findings
in flight personnel as compared to other occupa-
tions exposed to noise points to the influence of
other flight conditions such as rapid changes in
altitude, oxygen breathing, and vibration. Recent
research approaching this problem by electrophysi-
ological, audiometric, statistical, and histological
techniques is cited extensively to show the direct
effect of high-intensity noise on the hearing appa-
ratus. Additional detrimental effects of noise in-
volve psychosomatic disturbances of the cardiovas-
cular system, and disturbances of the endocrine
and nervous-system functions investigated both ex-
perimentally and in the field.

11013

Markarian, S. S.
[THE EFFECT OF VIBRATIONS ON THE EAR-
NOSE-AND-THROAT ORGANS] O vliianii vibratsii
na LORorgany. —Voenno-meditsinskii zhurnal
(Moskva), 1959 (4): 70-74. April 1959. In Russian.

English translation in: Military Medical Journal,

1959 (4): 117-123. New York: U. S. Joint Pub. Re-
search Serv., No. 1736-N, July 13, 1959. (Available
from Office of Technical Services, U. S. Dept. Com-
merce)

Five series of experiments were conducted with 14
male subjects, 22-35 years of age, using the following
parameters of vibration, characteristic of certain
types of aircraft: (1) frequency 10 c.p.s., amplitude
1.8 mm; (2) 40 c.p.s., amplitude 0.8 mm.; (3) 40
¢.p.s., amplitude 1.6 mm.; (4) 10 c.p.s., amplitude
2.4 mm.; and (5) 70 c.p.s., amplitude 0.4 mm. The
exposure in the first three series lasted 4 hrs.; in
the last two series, 8 hrs. A predominantly high-
frequency noise in the intensity range of 105-110 db.
was added in the first and second series for six sub-
jects. The function of the sound analyzer was exam-

ined by audiometry before the start of vibrations, five

or ten min. after vibrations, and an hour after the vi-

bration was discontinued. The function of the vestibu-

lar analyzer was investigated by means of electric
rotary chair before, during and after vibrations. Vi-
bration in the parameters studied unassociated with
noise does not produce any changes in the function of
the vestibular analyzer or cardiovascular system.
Vibrations of a frequency of 70 c.p.s., amplitude 0.4
mm. and above produce hearing changes in presence
of noise of 105-110 db. It is concluded that vibration
in combination with noise within the limits indicated
is not physiologically permissible.
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11014
Mazzella, G.,

1961
and G. P. Ghinozzi

[SOME EFFECTS OF VIBRATIONS OF LOW FRE-
QUENCY ON THE RABBIT (HEMATOLOGICAL AND
URINARY 17-KETOSTEROID VARIATIONS)] Alcuni
efietti delle vibrazioni di bassa frequenza sul conig-
lio (variazioni ematologiche e 17 KS urinari).—In:
IInd World-IVth European Aviation and Space Medi-
cine Congress (Rome, 1959), Papers, vol. 2, part 1,
p. 519-522. Roma, 1961. In Italian.

Eight rabbits were exposed to vibrations using a
vibrating counter in which the frequency varied from
10 to 50 Hz every two minutes, with a constant amp-
litude of 1.6 mm. A hematological study revealed
that (a) after the experiment, the erythrocytes de-
creased by 8.02%, hemoglobin decreased 5.9%, and
the hematocrit decreased 6.07%; (b) no significant
changes occurred in platelets or reticulocytes; and
(c) leukocytes increased by 22.93%, and granulocytic
neutrophils increased slightly. A study was also
made of urinary 17-ketosteroids (17-KS) during the
period of vibrations. It was observed that the quantity
of 17-KS excreted in the urine increased as the dura-
tion of the vibrations increased. When the vibrations
ceased, a decrease was noted in the quantity of ex-
creted hormones. It is concluded that vibrations,
even of low frequency, can induce in the animal the
"alarm state'" which corresponds in most cases to an
excessive response of the adrenal gland and the neu-
rovegetative system to influence 17-KS and blood be-
havior.

11015
Mozell, M. M.,

1958
and D. C. White
BEHAVIORAL EFFECTS OF WHOLE BODY VIBRA-
TION.~—Naval Air Development Center. Aviation
Medical Acceleration Lab., Johnsville, Pa. (Project
no, NM 18 01 12.4, Report no. 1). Report no. NADC-
MA-5802, Jan. 28, 1958. iv+17 p. AD 156 470
Also published in: Jour. Aviation Med., 29 (10):
716-724. Oct. 1958.

A study was made of the effects of whole-body
vibration on visual and manual performance. Sub-
jects were required to read within 5 seconds three
1/4-inch digits on a mileage indicator placed at a
distance of 7 feet, and to center a moving trace by
manipulation of an aircraft control stick during
vibration. Vibration at frequencies up to 8 c.p.s.
had no effect on visual performance, while increases
above 8 c.p.s. had an increasingly detrimental effect
which reached a maximum at 40-50 c.p.s. Increases
in vibration double amplitude from 0.05 to 0.1 inch
did not affect visual performance, but the inter-
action of frequency and amplitude was significant.
Tracking performance was not affected by changes
in amplitude from 0.05 to 0.16 inch, or.in fre-
quency from 0 to 23 c.p.s. It is concluded that fre-
quency and amplitude, rather than g units, should
serve as coordinates in the evaluation of vibration
effects.

11016
Neely, K. K.

1959
HEARING CONSERVATION FOR THE ARMED
FORCES.—Med. Services Jour. (Ottawa), 15 (4):
235-247, April 1959,

Missiles, rockets, aircraft engines, ship engines,
armament, vehicles, etc. generate high-intensity
noise which may create physiological and psycholog-
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ical problems for exposed personnel, These prob-
lems include decreased hearing acuity, mechanical
or pathological body injury, changes in work be-
havior, feelings of fear, apprehension, irritation,
annoyance, and dissatisfaction, etc. The implemen
tation of a hearing conservation program should aid
in preventing permanent hearing losses in indi-
viduals exposed to high-intensity noise and in main-
taining their efficiency under adverse noise condi-
tions. The program should include environmental
noise analysis; audiometry of personnel; development
of hearing protection criteria for long term occupa-
tional exposure to high intensity noise; instruction
of personnel in the use of ear-protection devices
(ear plugs, earmuffs); and provision of an education
program to instruct personnel in the psycho-
physiological effects of high-intensity noise, masking
of voice communications, and the methods by which
these effects can be minimized,

11017

Nixon, J. C., 1961
and A. Glorig

NOISE-INDUCED PERMANENT THRESHOLD SHIFT

AT 2000 CPS AND 4000 CPS. — Jour. Acoust.

Soc. Amer., 33 (7): 904-908. July 1961.

Samples of workers were drawn from environ-
ments with continuous, steady-state noise of 77 to
96 decibels in the octave bands from 150 to 4800
c.p.s. Aging effects were subtracted from the ob-
served median hearing levels and the remaining
values were called noise-induced permanent thresh-
old shift (NIPTS). There was a maximum NIPTS
produced at 4000 c.p.s. within the first ten years
of exposure to average sound pressure levels
greater than 75 decibels in the higher octave
bands.' The maximum NIPTS values for each sam-
ple agreed well with the noise-induced temporary
threshold shift values after 8 hours of exposure
predicted from the sound pressure level values of
the noise environments. No apparent maximum
NIPTS occurred at 2000 c.p.s. within the exposure
ranges studied. NIPTS for both 2000 and 4000c.p.s.
were monotonic functions of exposure time and
sound pressure level. (From the authors' abstract
and summary)

11018
Nowak, A.

1961
[INVESTIGATIONS OF THE INFLUENCE OF
ACOUSTIC AND ULTRAACOUSTIC FIELDS ON
BIOCHEMICAL PROCESSES. VIL INFLUENCE ON
MITOTIC ACTIVITY IN THE CORNEAL EPITHE-
LIUM IN GUINEA PIGS] Badania nad wplywem pola
akustycznego i ultraakustycznego na procesy bio-
chemiczne. VII. Wplyw na aktywnos¢ mitotyczna
nabyonka rogowki oka u swinki morskiej. — Acta
physiologica polonica (Warszawa), 12 (6): 901-904,
1961.In Polish, with English summary (p. 903-904)

A single exposure of guinea pigs to an acoustic
or ultrasonic field causes a decrease of dividing
cells in the corneal epithelium. Immediately after
12 or 24 noise exposures there is a marked in-
crease in mitotic activity. An interval of 8 or 24
days after 24 exposures to noise results in a re-
turn to normal mitotic activity similar to controls
Immediately after one, twelve, or twenty-four ex-
posures to noise an inverse ratio is observed be-
tween the blood glucose level and the number of
dividing cells. Eight to twenty-four days after the
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last exposure this relationship cannot be observed.
(Author's summary, modified)

11019

O'Connell, M. H. 1960
AIRCRAFT NOISE. — School of Aviation Med.,
Brooks Air Force Base, Tex. Aeromedical Review
no. 3-60, June 1960. 1ii+29 p.

A review is presented of the physical and phys-
iological bases for the medical problems of noise
in aviation. Consideration is given to the types of
noise encountered during flight, from radio and
from jet, reciprocating-engine, and turboprop air-
craft; to the noise encountered during ground opera-
tions from various plane types; the effects of noise
and ultrasonics on hearing, speech perception, fa-
tigue, and work output; the pattern of noise-induced
hearing impairment and somatic symptoms of noise
‘damage; methods of protection against noise damage;
and the effect of ear defenders on speech percep-
tion during ground and flight operations.

1959
, F.

HOW TO PROTECT YOURSELF AGAINST NOISE.—
Space-Aeronautics, 31 (6): 101-107. June 1959.

An analysis is made of the effects of noise on
hearing, work performance, and spoken communica~
tion. Acceptable noise levels are graphed and funda-
mentals of protective wall and door design are
explained.

11021
Odescalchi, C. P.,
and A. Pendini

[EFFECT OF NOISE ON WORK EFFICIENCY IN
PREVENTIVE MEDICINE] Influenza del rumore sul
rendimento in medicina preventiva.—Lavoro umano
(Firenze), 11 (12): 587-592. Dec. 1959. In Italian,
with English summary (p. 591).

An analysis is presented of the results obtained
from an industrial audiometric orientation profile
and the reaction time tests in workers before and
after a work cycle in a monotype department with a
high, but not dangerous, noise level. In the majority
of cases there was found a displacement of the
auditory threshold by a mean value of 25 decibels
and a marked decrease in both auditory and visual
selection tests. Both findings indicate signs of
fatigue. (Authors' summary, modified)

1959

11022

Oleneva, G. N. 1961
[ CIRCULATORY DISTURBANCES AND HISTO-
PATHOLOGICAL CHANGES IN THE BRAIN OF
WHITE RATS DUE TO THE ACTION OF SOUND]
Narusheniia krovoobrashcheniia i gistopatologi-
cheskie izmeneniia v golovnom mozgu belykh krys
pri deistvii zvuka. — Vestnik oto-rino-laringologii
(Moskva), 23 (1): 34-40. Jan, -Feb. 1961. In Rus-
sian, with English summary (p. 40).

Groups of rats were subjected to chronic and
acute sound stimulation (80-130 db.) by an elec-
tric bell. Morphological analysis showed the fol-
lowing: (1) Sound stimulation in rats without
audlogenic seizures produced visible disturbances
in the blood vessels and changes in the nerve
cells, dendrites, and myelin fibers; these changes
were localized chiefly in the system of the sound
analyzer, particularly in the cortex and medial
geniculate body, and in the area of the skin and
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mechanical analyzer; there were insignificant le-
sions in the more distant parts of the brain. (2)
Animals which responded with convulsions mani-
fested vascular disturbances and gross lesions

in the cortical area of the skin and mechanical
analyzer, medial geniculate body, lateral and
ventral nuclei of the thalamus opticus, hippocam-
pus and the reticular formation, and cerebellum;
some of these changes were of reversible nature.

11023

Oliver, P. 1961
NOISE—A HEALTH PROBLEM. — Jour. Roy. Inst.
Public Health and Hygiene (London), 24 (7): 154-
161. July 1961.

The physical properties of noise and its effect
on the anatomy of the ear are described. Criteria
for noise impairment thresholds suggest a sound
pressure level of 85 decibels, above which damage
may occur. The effects of noise may be auditory
(present either as temporary or permanent hearing
loss) or non-auditory (causing interference with
communications, annoyance, decreased efficiency,
and physiological changes). Noise-suppression prin-
ciples are advocated for aircraft, especially jets.
Suppression at the noise source is recommended
by the use of exhaust mufflers attached to the en-
gines or by multi-jet noise suppressors mounted
on the engines undergoing test. These direct at-
tachments reduce noise by 20-30 decibels. Noise
transmission may be reduced by construction of
concrete or metal sound blast walls or by raising
earth ramparts.

11024

Orlovskaia, E. P. 1961
[CHANGES IN MUSCULAR EFFICIENCY DURING
WORK IN NOISE CONDITIONS] Izmeneniia my-
shechnoi rabotosposobnosti pri rabote v usloviiakh
vozdeistviia shuma. — Giglena 1 sanitariia (Mosk-
va), 26 (4): 21-24. April 1961. ‘In Russian, with
English summary (p. 24).

Ergographic studies were made of muscular ef-
ficiency in 20 persons after 2 hours of dosed phys-
ical work performed under conditions of noise. The
results were compared with those obtained in con-
trol tests of the same persons under normal con-
ditions. In noise, the muscular efficiency was
greatly decreased; in the control tests it remained
at the same level as, or was higher than, before
the work was started, During the experimental sit-
uation, one could note a decline of all muscular
efficiency indices: the muscular force was de-
creased, resistance to fatigue was weakened, and
feelings of exhaustion were intensified. It is sug-
gested that the decrease of working capacity in
noise may be mediated by a delay in the restora-
tion process caused by the noise. (Author's sum-
mary, modified)

11025

Osipova, V. G. 1961

[EVALUATION OF THE CONDITION OF PERIPHER-

AL CIRCULATION IN VIBRATION SICKNESS] K

otsenke sostoianiia perifericheskogo krovoobrashche-

niia pri vibratsionnoi bolezni. — Gigiena truda
i professional'nye zabolevaniia (Moskva), 5 (11): 29-
34. Nov. 1961. In Russian, with English summary
(p. 34).
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Peripheral circulatory function was examined in
a group of stone cutters, a group of women grind-
ers exposed to local vibration, and patients suffer-
ing from vibration sickness (48 subjects), and 84
healthy workers, Measurements were made of the
arterial blood circulation in tissues of the hand
(method of Barcroft and Swan) and skin temperature
through the work day. In the control group the ar-
terial blood supply to the hands was 3-10 ml. /100
ml. tissue per minute. In patients with vibration
sickness the arterial supply was below 1 ml./100
ml./min, in 27, and normal in 15 subjects. The
arterial blood circulation was impaired in stone
cutters and grinders before work, but improved
during the working hours concomitant with an in-
crease in the skin temperature of the fingers. A
temporary rise in arterial inflow was observed in
the patients after physiotherapy and after peroral
administration of pachycarpine (a ganglion-blocking
alkaloid).

11026
Paolucci, G.,
and R. Caporale

[SOME EFFECTS OF LOW-FREQUENCY VIBRA-
TIONS ON THE RABBIT] Alcuni effetti delle vibra-
zioni di bassa frequenza sul coniglio.—In: IInd
World-IVth European Aviation and Space Medicine
Congress (Rome, 1959), Papers, vol. 2, part 1, p.
477-492. Roma, 1961, In Italian.

Using a modified vibrating counter, rabbits were
exposed to vibrations of a frequency oscillating be-
tween 10 and 50 c.p.s., with a constant amplitude
maintained at 1.6 mm. The animals were sacrificed,
some after one day and others after six days of vibra-
tion exposure. Macro- and microscopic studies of
the organs and articulations revealed various types
of alterations in these animals, namely congestive
and hemorrhagic phenomena (heart, lung, kidney,
liver, adrenal gland, spleen) with microflexure of the
liver and spleen. Articular changes were mostly
hemorrhagic in nature. The pathological changes are
attributed to the continuous and protracted micro-
trauma. With regard to congestion and hemorrhage
of various organs, they could be produced by a dou-
ble mechanism: direct and indirect. The direct
mechanism may affect the vessel walls, and the in-
direct mechanism the blood mass. No lesions
(macro- or microscopic) were found in the brain,
pituitary, stomach, intestine, or pancreas. Included
are figures demonstrating the histopathology of
heart, lung, liver, bone marrow, kidney, adrenal
gland, articular cartilage, bone epiphysis, and spongy
bone.

1961

11027
Pickett, J. M.,
and I. Pollack
PREDICTION OF SPEECH INTELLIGIBILITY AT
HIGH NOISE LEVELS.—Jour. Acoust. Soc. Amer.,
30 (10): 955-963. Oct. 1958.

Speech intelligibility in noise was measured at
noise levels ranging up to 130 db. using various
speech-to-noise (S/N) ratios. The noise and speech
signals were mixed electrically and presented to the
listeners over earphones. Five combinations of the
following speech and noise spectra were used: speech
frequency -emphasis of O db. and +6 db. per octave;
random noise spectra with slopes at 0, +6, and -12db.
per octave. With S/N ratio held constant, large dec-
rements in intelligibility were observed for all spec-

1958
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tra as the noise level was increased within the range
studied. Methods of predicting speech intelligibility
in noise are evaluated in terms of the results. Three
indices for prediction of speech intelligibility are
considered: (1) the over-all S/N ratio, (2) articula-
tion index (AI) computed by the method of Frenchand
Steinberg, and (3) AI computed by Beranek's method.
The most accurate index of prediction at high noise
levels was found to be that of French and Steinberg,

if used with a specified correction for noise leveland
with secondary corrections for some speech and noise
spectra. The simplest index, the over-all S/N ratio,
when corrected for high noise levels is reasonably
accurate and acceptable for most requirements. (Au-
thors' summary, modified)

11028

Plutchik, R. 1959
THE EFFECTS OF HIGH INTENSITY INTERMIT-
TENT SOUND ON PERFORMANCE, FEELING, AND
PHYSIOLOGY.— Psychological Bull., 56 (2): 133~
151. March 1959.

A review of the more recent experiments dealing
with sounds demonstrates the effects of very loud
sounds on certain types of complex behavior and
time estimation with the possibility implied that the
decrement in performance may depend on the sound
level as well as on sound intermittency. High inten-
sity noise, even when it has no effect on perform-
ance, generally produces symptoms of discomfort,
irritability, and distraction. Little is known about
the relative annoyance value of different kinds and
levels of intermittency. Certain unique subjective
characteristics of repetitive sounds are described
relating to the effects of various rates of repetition
on fusion, estimation of pulse frequency, tonal
character, threshold, and loudness. The greatest
effects are usually obtained at repetition rates be-
tween 5 and 10 pulses per second, a frequency range
which coincides more or less closely with the alpha
rhythm of the brain. Various studies are cited
which report the changes produced by loud or inter-
mittent sounds on the blood pressure, gastric se-
cretion, pulse rate, palmar sweating, respiration,
muscle tension, the electroencephalogram, and
blood oxygen saturation. Some theoretical concepts
are presented which postulate effects of auditory
intermittency parallel to those of visual flicker.
(Authors' summary and conclusions, modified) (80
references)

11029
Pollack, 1., 1959

and J. M. Pickett
INTELLIGIBILITY OF PEAK-CLIPPED SPEECH AT
HIGH NOISE LEVELS.—Jour. Acoust. Soc. Amer.,
31 (1): 14-16. Jan. 1959.

A single well-trained crew of five listeners were
given intelligibility tests under various conditions.
Four variables were manipulated: noise spectrum
(uniform spectrum noise between 250 and 6800 c.p.s.,
and low frequency noise in which spectrum level fell
12 decibels per octave between 250 and 6800 c.p.s.);
noise levels of 90 and 125 decibels; speech peak-
clipping levels of 0.12 and 24 decibels; and speech-
to-noise ratio sufficient to obtain a wide range of in-
telligibility scores. Speech peak clipping (and sub-
sequent restoration of speech power) was found not to
result in losses of speech intelligibility in noise.
Since speech peak clipping protected the ear against
high-amplitude speech peaks, its use at high noise
levels appears indicated. Under restricted ranges of

11028-11032

conditions, peak clipping may actually improve intelli-
gibility with a constant speech power, and protect
communications personnel in high noise fields.

11030
Robinson, F. R., 1961

and J. P. Cleary
EFFECTS OF HIGH INTENSITY SOUND ON CIRCU-
LATION OF THE INNER EAR OF THE GUINEA
PIG. — Aeronautical Systems Division, Biomedi-
cal Lab., Aerospace Medical Lab., Wright-Patter-
son Air Force Base, Ohio (Project no. 7231, Task
no. 71786). ASD Technical Note no. 61-58, May
1961. iii+5 p.

Blood vessels of the spiral ligament were ob-
served while under sound stimulus of 140 db. for
periods up to 30 minutes without microscopically
visible changes in rate of flow being recorded. A
case report is made of an unusual response of the
cochlea of a guinea pig to moderate levels of low
frequency sound. Submicroscopic phenomena such
as alterations in enzyme kinetics, capillary pore
size, and permeability of tissues in response to
sound stimuli are suggested as possible causes of
variations in metabolism of the spiral ligament.
(Authors' summary)

11031
Rosenwinkel, N. E., 1959

and K. C, Stewart
HEARING LOSS RELATED TO NON-STEADY NOISE
EXPOSURES,——Amer. Indus. Hyg. Assoc. Jour,,
20 (4): 290-293. Aug. 1959.

The possible existence of a relationship between
noise as measured with an integrating-type meter
and hearing loss was investigated. The noise to
which the persons were exposed was widely fluctu-
ating and not sensibly measurable with the conven-
tional types of noise-measuring equipment, Analyses
of the collected samples lead to the following conclu-
sions: (1) A significant linear relationship exists be-
tween observed hearing losses in the test population
and a calculated cumulative noise dose derived from
environmental noise measurements conducted with
the Stewart noise dose meter; this relationship ex-
ists at all frequencies of 2000 c.p.s. and over, but is
most intense at 4000 c.p.s., the frequency most sus-
ceptible to acoustic trauma. (2) The described re-
lationship cannot be used as an estimator of hearing
loss for individuals exposed to noise because of the
wide variance of observed hearing losses about the
mean. (3) The intensities of the relationship be-
tween observed hearing loss and each of the two fac~
tors, time of exposure and relative noise dose rate,
are about equal. (4) The present data are inadequate
to describe the precise relationship between ob-
served hearing losses and exposure to noise. (Au-
thors' summary, modified)

11032
Rosenwinkel, N. E., 1959

K. C. Stewart, and L. G. Doerfler
NOISE AND HEARING LOSS. I, RECOGNITION
OF THE HAZARD,—Jour. Occupational Med., 1
(4): 225-229, April 1959.

Excessive noise is apt to prove annoying and ac-
tually deleterious to the performance of people en-
gaged in tasks which require concentration, coordi-
nation, and/or great skill. Lasting injury to hearing
occurs as a result of repeated exposure to noise
even though the exact relationship of loss of hear-
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ing to excessive acoustic stimulation is obscure,
Certain intrinsic defensive mechanisms adequate to
protect the ear in noisy situations occurring in na-
ture are: (a) the acoustic reflex of the stapedius
and tensor tympani muscles, (b) alteration of the
vibratory response of the stapes, (c} the position of
the oval and round windows, and (d) auditory adap-
tion. Discussed is the diagnosis and prognosis of
hearing loss due to excessive noise exposure.

11033
Rossi, L., 1959
G. Oppliger, and E. Grandjean

[THE NEUROVEGETATIVE EFFECTS ON MAN OF
NOISES SUPERIMPOSED ON A BACKGROUND
NOISE] Gli effetti neurovegetativi sull'uomo di
rumori sovrapposti ad un rumore di fondo,— Medi-
cina del lavoro (Milano), 50 (5): 332-337, May 1959.
In Italian, with English summary (p. 336).

Five subjects were exposed to noises of short
duration (80-195 decibels, 2000 Hertz). A series of
fifteen tests were performed in a quiet environment
and another series under continous background noise
(70 decibels, 500 Hertz). During the tests, the vol-
ume of the hand of each subject was registered by
means of a plethysmograph. Noises of short dura-
tion induced, at times, temporary decreases in hand
volume. These vasoconstrictions were considered
as neurovegetative reactions due to noise, The fre-
quency of vasomotor reactions was the same under
both experimental conditions; the amplitude of the
decreases in hand volume was greater in the case of
tests performed under quiet conditions. The results
demonstrate that a background noise does not sup-
press vasomotor reactions following superimposed
noise. (Authors' summary, modified)

11034
Sackler, A. M., 1960
A. S. Weltman, and P. Jurtshuk
ENDOCRINE ASPECTS OF AUDITORY STRESS.—
Aerospace Med., 31 (9): 749-759. Sept. 1960.

The effects of auditory stress on the endocrine
system were tested on 120 rats. The experimental
groups were subjected to a single 5-minute period of
auditory stimulation (two mixed-sound stimuli and
one pure-tone stimulus) per day for 3 weeks. There
were consistently significant differences in organ
weights: reduction in weight of seminal vesicles and
thymus gland, and increased weight of pituitary and
adrenal glands. Food and water consumption were
reduced in the alarm-~bell and pure-tone groups. A
histological examination of the tissues and organs
revealed slight differences in cell types and relative
abundance. The blood glutathione index of the pure-
tone stimulated rats was significantly decreased, and
adrenal total cholesterol content of the buzzer-
stimulated rats was significantly increased. None of
the other biochemical measures was significantly
alerted, but there is an indication of sex specificity
of the reactions. The investigation reveals that dif-
ferences in sex, tonal composition, and intensity of
stimulation may be capable of yielding differences in
the biological effects of intense sound. (34 refer-
ences)

11035

Sanders, A, F. 1961
[SHIFTS IN ATTENTION AND NOISE IMPEDANCE]
Aandachtsverschuiving en lawaaihinder. —— Neder-
lands tijdschrift voor de psychologie (Amsterdam),
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new series, 16 (6): 460-474, 1961. In Dutch, with
English summary (p. 473).

It was shown that in working in noise the regular-
ity of performance decreases. This is explained
by the increasing tendency to shift attention from
the task at hand to the noise, i.e., from the vis-
ual to the auditory sensory channel. Shifts in
attention can occur also within one and the same
channel. The latter can be investigated by means
of multisource tasks where the information is
transmitted from different sources requiring a
continuous reorientation of attention. The hypoth-
esis was tested that with increasing intravisual
shifts of attention there is a clearer effect of the
noise. The task presented was a continuous mul-
tiple-choice reaction task where the decision de-
pended on the situation of two spatially separated
lights. The noise effect was larger when the light
spots were perceived at a larger visual angle,
(From the author's summary)

11036
Schaefer, V, H., 1959

R. G. Ulmer, and H. J. Link
SOME BEHAVIORAL AND PHYSIOLOGICAL STUD-
IES IN VIBRATION,—Army Medical Research Lab.,
Fort Knox, Ky. (USAMRL Project no. 6-95-20-001,
Task no. T-5). Report no. 389, June 12, 1959,
ii+28 p. AD 218 075

Four experiments designed to explore basic effects
of whole-body vibration were conducted. The vari-
ables studied were body weight, food intake, fecal
output, water intake, urine output, open field activity,
and elevated maze and straight-alley behavior.
Pathological data were also obtained. The results
are interpreted as demonstrating a general decre-
ment or debility in both behavioral and physiological
functioning, similar to the usual stress pattern, It
was observed that most vibration effects appear to
be temporary. Evidence of adaptation to vibration
is discussed. Histopathological studies revealed
testicular atrophy and myocardial hemorrhages in
vibrated animals. Though the present results should
not be uncritically generalized, they indicate some
possibility of decrement in human operators of
vibrating devices. It is felt that investigations of the
influence of vibration on the following variables
might prove of particular value and interest: changes
in metabolic functioning, adaptation, neural and other
trauma, motivation, and general performance effi-
ciency under vibration conditions. Though some of
these factors cannot be studied in man, the results
of animal experiments should be sufficiently general-
izable to humans to permit the definition of maxi-
mum exposure conditions in terms of both safety and
efficiency. (Authors' summary and conclusions)

11037
Schaefer, V. H., 1958

H. J. Link, J. U. Farrar, D. Wiens, and D. H. Yost
LETHALITY IN RATS AS A FUNCTION OF FRE-
QUENCY IN CONSTANT-DISPLACEMENT VIBRA-
TION.—Army Medical Research Lab., Fort Knox,
Ky. (USAMRL Project no. 6-95-20-001, Task no. 5).
Report no. 390, June 20, 1959. i+14 p. AD 218 076

Whole-body vibration caused death, accompanied by
significant pathology, in large samples of albino and
hooded rats. With displacement constant at 0.25 in.,
lethal time decreased greatly as frequency was in-
creased from 20 to 45 c.p.s.; subjects vibrated at 10
and 15 c.p.s., however, were apparently unaffected by




exposure. There was a decrease in variability in le-
thal time as frequency increased. Younger rats
tended to be more resistant to vibration than older
ones, though there is doubt concerning the cause of
this result. Young males died more quickly than
young females, but in older subjects this trend was
reversed. Histopathological examination showed my-
ocardial and pulmonary hemorrhages in all groups of
subjects except those vibrated at 10 and 15 c.p.s.
Also common in younger subjects were pulmonary
itelectasis, emphysema, and edema. No control sub-
jects showed any of these effects. Castration relia-
bly lengthened survival time in male rats, providing
support for the hypothesis that vibration is similar
in many respects to other stress agents. In general,
the results both support the supplement the relatively
few previous studies in the area. It is concluded that
whole-body vibration can be lethal, though what in-
tensities are dangerous for man cannot be known
from the present data. The actual causes of death
are not entirely certain; intense vibration may cause
fatal mechanical trauma to vital visceral organs.
(Authors' summary and conclusions)

11038
Schaefer, V. H., 1959
and R. G. Ulmer -

A REPRESENTATIVE BIBLIOGRAPHY OF RE-
SEARCH IN LOW-FREQUENCY MECHANICAL VI-
BRATION. —Army Medical Research Lab., Fort
Knox, Ky. (USAMRL Project no. 6-95-20-001). Re-
port no. 405, Nov. 12, 1959. ii+27 p.

This is a selective bibliography of research on the
physiological, psychological, and pathological effects
of vibration, comprising 188 references.

11039

Schmitz, M. A. 1959
THE EFFECT OF LOW FREQUENCY, HIGH AM-
PLITUDE WHOLE BODY VERTICAL VIBRATION UN
HUMAN PERFORMANCE,—Bostrom Research
Labs., Milwaukee, Wisconsin (Contract DA-49-007-
MD-797). Progress Report no. 2a: Jan. 31, 1958 to
Jan. 31, 1959, Report no. 128, [no date]. i+58 p.

AD 218 201,

Eighteen human subjects were exposed (while seated
on a wooden chair on a mechanical shake table) to
vibrations of 2.5 and 3.5 c.p.s. frequency at two
displacements (4 conditions total) for 90-minute pe-
riods. Pre- and post-control measures were also
taken before and after each test session. Their per-
formance was compared to a vibration condition on
the following tests: (1) Hand Tremor; (2) Visual Acu-
ity; (3) Compensatory Tracking; (4) Foot Pressure
Constancy; (5) Foot Reaction Time; and (6) Body
Equilibrium. Results show a significant decrement
in performance for visual acuity, compensatory
tracking, and foot constancy. No significant changes
were observed for hand tremor, foot action time, or
body equilibrium test measures. The performance
decrements appear to be a direct function of the vi-
bration stimulus. No reliable change in performance
for any of the measures was observed for the length
of time exposed (90 minutes) although the mean com-
pensatory tracking error did show what may be a re-
sidual effect after cessation of vibration. (From the
author's summary)

11040

Sekiguchi, S. 1959
[ON THE EFFECTS OF SOUND STRESS. L INTAKE
OF INORGANIC SALT SOLUTION] OnkyG sutoresu 1o
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kOka ni tsuite. (1) Bukishitsu yoeki sesshu kodd.
[Abstract]. —Nihon kokd igaku shinri-gakkai kiroku
[Proceedings of the Japanese Society of Aviation
Medicine and Psychology] (Tokyo), No. 7: 5. May
1959. In Japanese.

Changes in internal demand for electrolytes (Na,
K) were studied in rats subjected to sound stress.
WEKA -strain rats were confined to metabolism de-
termination boxes with free access to solutions of
0.15 M NaCl, 0.05 M KC1, distilled water, and food.
Measurements of fluid and food intakes, urine output,
and weight were made at 24-hr. intervals. After a 5-
day control period, a sound stress was introduced by
a bell rung for 15 min., ten times a day. After ten
days the sound stress was discontinued and the
after-effects were observed for several days. In
normal conditions during the control period (5 days),
the rats ingested the maximum quantity of NaCl. The
Kcl intake, however, was increased during the stress
period, and this tendency persisted after discontinua-
tion of the sound stress. The urine output was pro-
portional to the NaCl intake. The weight of the rats
was not affected by change in the rate of food con-
sumption.

11041
Shabalin, V. A. 1961

[THE EFFECT OF ANGULAR DISPLACEMENTS
OF A JOLTING NATURE ON THE HUMAN ORGAN-
ISM] O vliianii na organizm cheloveka uglovykh
peremeshchenii tolchkoobraznogo kharaktera, —
Gigiena i sanitariia (Moskva), 26 (6): 46-51. June
1961. In Russian, with English summary (p. 51).
English translation published by U. S. Joint Publ.
Research Serv. (New York), No. 10067 (CS0:6629-
N/5), Sept. 8, 1961. 10 p. (Available from Office of
Technical Services, U. S. Dept. Commerce)

Forty-eight tests were performed on 10 healthy
subjects, 20-22 years of age, to determine the ef-
fect produced by aperiodic angular displacements,
with an amplitude of 6°, at a frequency of 23-49%
per minute (13-49 of which ended in jolts) with an
acceleration of 1 to 2 g. Displacements of these
parameters tended to raise the excitability of the
vestibular apparatus, increased the respiratory
volume to 174%, the oxygen consumption to 162%,
and the metabolism to 177%. Shifts in cardiovas-
cular and nervous function were related mainly to
the frequency of angular displacements and to the
number and magnitude of jolts. Displacements at
the rate of 23 per minute caused bradycardia,
while those at the rate of 49 per minute caused
tachycardia and a rise of the maximal blood pres-
sure. (Author's summary, modified)

11042
Shapiro, S. L. 1959

DEAFNESS FOLLOWING SHORT-TERM EXPOSURE
TO INDUSTRIAL NOISE.—Annals Otol., Rhinology
and Laryngol., 68 (4): 1170-1181. Dec. 1959.

Six cases of deafness are reported which occurred
in workers exposed to industrial noise. Comments
are made on the etiopathogenesis of this type of
deafness, adaptation to noise, and prevention of
hearing loss by pre-employment audiograms fol-
lowed by re-examination to detect unusual suscepti-
bility to hearing loss among workers in chronically
noisy occupations.
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11048 11046
Shepelin, O, P. 1961 Steele, J. E. 1959

[THE EFFECT OF PULSATING AND STABLE
NOISE ON THE BODY UNDER EXPERIMENTAL
CONDITIONS] Vliianie impul'snogo i stabil’nogo
shuma na organizm v eksperimental'nykh uslovi-
iakh, — Gigiena i sanitariia (Moskva), 26 (3):
25-31. March 1961. In Russian, with English sum-
mary (p. 31).

The effects of pulsating and stable high-frequency

and medium-frequency noise at levels of 70-75,

80-85, and 95-100 decibels on blood pressure, vas-

cular reaction, chronaxy, auditory and vestibular
analyzers, and sallvation were studied in seven
persons in a special sound- and vibration-proot
chamber. The pulsating noise was found to pro-
duce 2 more harmful effect on the investigated
functions than the stable one. A noise of 70 to 75
db. did not cause any considerable changes in the

body; this fact should be considered in working out

hygienic noise standards. (Author's summary)

11044

Sherrick, C. E. 1959
EFFECT OF BACKGROUND NOISE ON THE AUDI-
TORY INTENSIVE DIFFERENCE LIMEN .—Jour.
Acoust. Soc. Amer., 31 (2): 239-242. Feb. 1959,

A study of the effect of random background noise
on the intensive difference limen (DL) for pure tones
was made. Three frequencies (250, 1000, and 4000
€.p.s.) at three sensation levels (20, 40, and 60 deci-
bels) were studied, with signal-to-noise ratios of -15,
-10, 0, and 10 decibels present for each condition.
Analysis of the data revealed only signal-to-noise
ratio as a significant factor affecting the DL. Rep-
etition of the experiment with the psychophysical
method of average error, for a 1000-c.p.s. signal at
levels of 10, 30, 50, and 70 decibels, and signal-to-
noise ratios of -10, 0, 10, and 20 decibels resulted
in a lack of systematic shift of the difference limen.
The curve relating the difference limen obtained by
modulation to signal-to-noise ratio appears to par-
allel that found in quiet when the difference limen is
plotted against sensation level, Some hypotheses
relating to the differences of psychophysical pro-
cedure are stated. (From the author's abstract)

11045
Speranskti, A, P.,
and I. L. Martsveladze

(HISTOCHEMICAL INVESTIGATION OF THE CEL-
LULAR NUCLEI IN SUBCUTANEOUS CELLULAR
TISSUE OF ALBINCG RATS FOLLOWING EXPERI-
MENTAL ULTRASOUND TREATMENT] Gistokhim-
icheskoe issledovanie iader kletok rykhloi soedi-
nitel'noi tkani podkozhnoi kletchatkl v sviazi s

1961

vozdeistviem ul'trazvukom v eksperimente na belykh

krysakh, — Biulleten’ eksperimental'noi biologii
1 meditsiny (Moskva), 51 (5): 101-103. May 1961,
In Russian, with English summary (p. 103).

The inguinal region of rats was subjected to
ultrasound of two intensities, 1.17 w/cm.2 and
0.2 w/cm.2, respectively. Histological and histo-

chemical (Feulgen stain) studies of the subcutaneous

connective tissue were made for a period of one
month after the exposure. The low-intensity ultra-

sound caused a stimulation of the tissue and a rise

in its desoxyribonucleic acid content. The high-

intensity exposure results in a prolonged depression

of the connective tissue function and in some dis-
turbances of the nucleic acid metabolism.
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BIOLOGICAL ACOUSTICAL TESTS. II. EFFECT
OF NOISE ON THE ABILITY TO PERFORM ADDI-
TION.—In: Project Mercury candidate evaluation
program, p. 31-32. Ed. by C. L. Wilson. Wright
Air Development Center. Aerospace Medical Lab,,
Wright-Patterson Air Force Base, Ohio (Project no.
7164, Task no. 7182). WADC Technical Report no.
59-505, Dec. 1959,

A small control group of college students showed
a slight average deterioration in performance in
noise while astronaut candidates showed an average
increase in rate of performance. Errors in candi-
dates was 22 (about 1% of the problems worked).
Seven of these errors occurred during the first quiet
period, 5 during the noise, and 10 in the final period
of quiet, They were ignored in the scoring because
of their small number and apparently random occur-
rence. The noise produced an average change in rate
of addition which was approximately two-fifths as
great as the average difference in rate existing be-
tween the different subjects when adding in the quiet.
The reliability of the test for measuring individual
susceptibility to noise-induced changes in perform-
ance is not known but is believed to be low. A score
of 4 indicates no effect of noise on rate of addition.
A higher score shows improved performance during
noise. One fourth of the candidates showed a re-
duced rate of performance in the noise. The extreme
was a 15% reduction. The maximum increase was
26% and the median 5%. (Quoted in part)

11047
Svadkovskaia, N. F,

1960
[ON THE CHANGES IN OXIDATIVE PROCESSES
IN DIFFERENT PARTS OF THE BRAIN UNDER THE
ACTION OF ULTRASONIC VIBRATIONS] Ob
1zmeneniakh okislitel'nykh protsessov v razlichnykh
otdelakh golovnogo mozga pri vozdeistvii ul'tra-
zvukovykh kolebanil.— Fiziologicheskii zhurnal
SSSR, 46 (8):1016-1019. Aug. 1960. In Russian,
with English summary (p. 1019).

Studies were conducted with live white rats inves-
tigating the effect of ultrasonic vibrations of vari-
ous energy densities (2, 0.85, 0.14, and 0.08 W/cm.2)
upon the oxidative processes of brain tissue. A
regular phasicity was discovered in the dynamics
of tissue respiration and glycolysis in different
sections of the brain. The presence of either the
depression or the activation phase of the oxidative
processes as well as the tendency of their dynamic
changes depended on the applied energy densities
of the ultrasonic vibrations and the time elapsed
between exposure and analysis of the brain tissue
by the Warburg method. (Author's summary, mo-
difiéd)

11048
Syrotina, M. F.

1961
[EFFECT OF ULTRASONIC VIBRATION ON THE
MORPHOLOGICAL AND PROTEIN COMPOSITION
OF THE BLOOD] Vplyv ul'trazvukovykh kolyvan'
na morfologichnyi 1 bilkovyl sklad krovi, —
Fiziologichnyl zhurnal (Kylv), 7 (2): 271-276.
March-April 1961. In Ukrainian, with English sum-
mary (p. 276).

Rabbits were exposed to ultrasound at a dose of
0.5 w/cm. 2 ten minutes each day for ten days.
The exposure involved the abdomen and was aimed
primarily at the lver area. The following changes




6. EFFECTS OF ENVIRONMENTAL FACTORS AND STRESSES

were observed: a reduction of the number of eryth-

rocytes, a decrease of hemoglobin percentage in
half of the animals, an increase in the thrombo-
cyte number, a variable leukocyte count, and a
slight increase of the total serum protein.

11049
Temkin, IA, S. 1960
[PATHOGENESIS AND CLINICAL PICTURE OF

VIBRATIONAL COCHLEOVESTIBULAR DISORDERS]
Patogenez 1 klinika vibratsionnykh kokhleovestibuli-

arnykh narushenii, — Vestnik oto-rino-laringo-
logii (Moskva), 22 (3): 5-15. May-June 1960. In
Russian, with English summary (p. 15).

Disturbances of the cochleovestibular function are

relatively frequent in workers in reinforced con-
crete plants. Sound and vibration play an impor-
tant role in the pathogenesis of hearing disorders,
causing a reduced perception of both high and low

sounds. A complete or partial disappearance of
the rapid component of experimental nystagmus 18

the objective symptom of the central lesion. Some-
times 1t is one of the earliest symptoms of vibra-

tion disease, (Author's summary, modified)

11050

Terent'ev, V. G. 1959
[CHANGES IN THE VASOMOTOR REFLEXES
DURING EXPOSURE OF MAN TO GENERAL VI-
BRATIONS | Izmenenie sosudodvigatel'nykh reflek-
sov pri deistvii obshchikh vibratsii na cheloveka.

-—— Zhurnal vysshei nervnol deiatel'nosti (Moskva),

9(5) :649-656. Sept. -Oct. 1959.
English summary (p. 656).

English translation in:
er Nervous Activity (Pergamon Press, London), 9
(5):570-577. May 1960.

Vibrations of frequencies from 10 to 70 c.p.s.
and amplitude of 0.4 mm, did not generally pro-
duce any changes in conditioned or unconditioned
vasomotor reflexes. Vibrations of frequencies
from 10 to 40 c.p.s. and amplitude 0.8-1.2 mm.
and of 50 c.p.s. and amplitude 0.8 mm. produced
moderate changes in conditioned and unconditioned

In Russian, with

vasomotor reflexes (reduction in the vascular re-
action, disinhibition of differentiation, and increase

of spontaneous fluctuations in the plethysmogram)
indicative of adaptation. Prolonged exposure of 4
hours induced fatigue. Vibrations of higher ire-
quencies and larger amplitude caused inversion or
aboliton of the conditioned and unconditioned vas-
cular reflexes. Injection of caffeine reduced the
harmful effect of vibration and contributed to the
more rapid restoration of conditioned and uncon-
ditioned vascular reflexes. Repeated exposure to
tolerable ranges of general vibration results in

adaptational changes. (From the author's summary)

11051

Trittipoe, W. J. 1958
RESIDUAL EFFECTS OF LOW NOISE LEVELS ON
THE TEMPORARY THRESHOLD SHIFT.—Jour.
Acoust. Soc._America, 30 (11): 1017-1109. Nov.
1958.

The present study measures the temporary
threshold shift (TTS) following two conditions of
high-level noise exposure: (1) a control condition
where the high-level noise is preceded by a period
of silence; and (2) an experimental condition where
the high-level noise is preceded by noise levels
which alone produce no apparent TTS. When the

Pavlov Journal of High-
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non-TTS-producing noise was coupled with the high-
level noise, a greater threshold shift resulted than
when equivalent periods of silence preceded the
same high-level noise. (Author's abstract)

11052
Van Eyck, M.

1961
[RESEARCH ON LABYRINTHINE SOUND INJURY]
Recherches sur le traumatisme sonore labyrin-
thique. —— Acta oto-laryngologica (Stockholm),
53 (2-3): 278-280. March-April 1961. In French.

Prolonged stimulation (60 minutes) by high inten-
sity sound (100 decibels) produced labyrinthine and
cochlear dysfunction in the pigeon's ear. Labyrin-
thine injury was characterized by a great reduction
in the amplitude and duration of the nystagmus re-
action to rotatory stimulation. These changes were
reversible,

11053
Volkov, A. M.,

1960
and V. IA, Chirkov
[OSCILLATIONS OF THE HUMAN BODY UNDER
THE EFFECT OF VIBRATION] Kolebania tela
cheloveka pod vlilaniem vibratsii. — Gigiena
truda 1 professional' nye zabolevaniia (Moskva), 4
(5): 8-12. May 1960. In Russian, with English sum-
mary (p. 11-12),

The physiological effects of vibration in the fre-
quency range of 1-70 c.p.s. were investigated on
humans with the aid of a vibration table and a
vibration stand. A method of simultaneous record-
ing of the oscillatory movements of the human
body was employed. The results confirm the res-
onance nature of oscillations in the frequency range
of 5-8 ¢.p.s and 17-25 c.p. s. for the human body.
(Authors' summary, modified)

11054
Vozhzhova, A. I.,

1960
and 1. A. Sapov
{METHODS FOR THE INVESTIGATION OF PHYSI-
OLOGICAL CHANGES IN THE HUMAN BODY UN-
DER THE EFFECT OF NOISE] K voprosu o meto-
dikakh issledovaniia fiziologicheskikh sdvigov pri
vozdeistvii shuma na organizm cheloveka. ——
Gigiena truda i professional' nye zabolevaniia
(Moskva), 4 (5):36-40. May 1960. In Russian, with
English summary {(p. 40).

The authors describe a complex method for in-
vestigating the physiological effects of medium and
high intensity noise in man. The tests are aimed
toward the detection of functional changes in the
auditory, vestibular, skin, and motor analyzers, in
the cardiovascular system,and in the central nerv-
ous system. The recording of subjective impres-
sions from the subjects under observation, and the
administration of writing and arithmetic tests aid
in the assessment of changes in the mental capac-
ity under the noise stimuli. (Authors' summary,
modified)

11055
Ward, W. D.,

1959
A. Glorig, and D. L. Sklar

TEMPORARY THRESHOLD SHIFT PRODUCED BY

INTERMITTENT EXPOSURE TO NOISE.—-Jour.

Acoust. Soc. America, 31 (6): 791-794. June 1959.

The temporary threshold shift (TTS) was meas-
ured 2 and 17 minutes after successive 12-minute
exposures to broad-band noise at 106 decibels sound
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pressure level, separated by 18 minutes of silence.
The results indicate that the TTS existing at the
beginning of a particular exposure can be treated as
additional time of exposure. Thus, if the residual
TTS has a value that would be produced by R min-
utes of exposure, then the total TTS at the end of an
M-minute exposure is given by solving the equation
for growth of TTS with exposure time set equal to

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61

introduced over the noise at 1-min, intervals, there
was a systematic decline in response at 250 and
1000 c.p.s., but not at 4000 c.p.s. When the noise
was not sustained, but followed the same periodic
intervals as the tone, there was a decline in
response at 4000 c.p.s., but not at either 250 or
1000 c.p.s. (Author's abstract)

11059
Yannoulis, G. E.,
and L. Manolidis
[ON THE STATOACOUSTIC AND PSYCHOSOMATIC

M+R. (Authors' abstract)
1961
11056

Winchester, C. F., 1959

L. E. Campbell, J. Bond, and J. C. Webb
EFFECTS OF AIRCRAFT SOUND ON SWINE,—Dept.
of Agriculture. Agriculture Research Service, Belts-
ville, Md. (Contract AF 33(616)-55-15); issued by
Wright Air Development Center. Aerospace Medical
Lab., Wright-Patterson Air Force Base, Ohio (Proj-
ect no. 7210). WADC Technical Report no. 59-200,
Aug. 1959. vi+47 p. AD 233 449

To determine whether or not aircraft sounds affect
swine unfavorably, a series of investigations were
conducted. Direct observations and motion picture
records were made of animals exposed to reproduced
aircraft sounds at high levels of intensity. Heartrate
measurements were made in an attempt to determine
possible rate changes due to noise. Feeding trials in
which pigs were exposed daily to the sound of random
“fly-overs' were carried out. Possible effects of
noise on reproduction were investigated. In addition,
histological studies of the ears and adrenal and thy-

roid glands of swine after sound exposure were made.

None of these lines of investigation yielded evidence
indicating that swine are influenced significantly by
noise. (Authors' abstract)

11057

Woodhead, M. M, 1960
VALUE OF EAR DEFENDERS FOR MENTAL WORK
DURING INTERMITTENT NOISE.—Jour, Acoust.
Soc. America, 32 (6): 682-684. June 1960.

Ear defenders were worn for protection against
the distracting effects of bursts of loud, but not
unacceptable, noise during a mental task, Two
types of noise were used: one characterized by
high and the other by low frequencies, Performance
was better with defenders than without them, and the
improvement was particularly marked with the high-
frequency burst. The knowledge of wearing protec-
tive equipment against an occasional noize hazard
did not cause any significant alteration in per-
formance when the hazard was absent. There seems
to be no immediate reason why comfortable defend-
ers could not be worn over a period in which even
a few loud noises are expected.’ (From the author's
abstract and discussion)

11058

Wright, H. N,
AUDITORY ADAPTATION IN NOISE.—Jour,
Acoust. Soc. America, 31 (7): 1004-1012. July 1959.

The initial rate, extent, and recovery from

auditory adaptation were measured in both the
presence and absence of noise in ten normal ears
by the method of fixed intensity at 250, 1000, and
4000 c.p.s. It was found that the initial rate and
extent of adaptation to a tone in noise were greater
than to the tone alone at 4000 c.p.s., but not at
either 250 or 1000 c.p.s. Recovery from adaptation
to tones in both noise and quiet was found to be
equivalent, but never complete, at each frequency.
When the noise was sustained in one ear and a tone

1959
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DISTURBANCES DUE TO NOISE IN AIRPORT PER-
SONNEL] Uber die statoakustischen und psychoso-
matischen Stérungen des Flughafenpersonals durch
Larm. — Acta oto-laryngologica (Stockholm), 53
(2-3): 219-229. March-April 1961. In German.

Fourteen individuals with normal hearing and
physiological response of the posterior labyrinth
were subjected to noise in the low-frequency range,
medium-frequency range, and to ultrasound vibra-
tions. Subsequently, the functions of the anterior
and posterior labyrinths were tested. The results
show: (1) no significant disturbances of the ante-
rior and posterior labyrinth functions after expo-
sure to low-frequency sound; (2) an increase of
the reflex phenomena of the horizontal semicircular
canal of the posterior labyrinth after exposure to
medium-frequency sound; and (3) disturbances of
the cochlear and the posterior labyrinth function
after exposure to uiltrasound depending upon the
duration of exposure, condition of the middle ear,
and age. The physiological effects of noise, par-
ticularty in the ultrahigh-frequency ranges are re-
viewed with respect to the appearance of psycho-
somatic disorders in flight personnel and the
ground crew. The frequency spectra of noise
emitted by different types of aircraft are evaluated.

11060
Ziegenruecker, G. H.,

1959
and E. B. Magid

SHORT TIME HUMAN TOLERANCE TO SINUSOIDAL
VIBRATIONS.—Wright Air Development Center.
Aero Medical Lab., Wright-Patterson Air Force
Base, Ohio (Project no. 7231, Task no. 71786). WADC
Technical Report no. 59-391, July 1959. iii+13 p.

AD 227 341

Short-time human tolerance criteria for
sinusoidal vibration from 1 to 15 c.p.s. were deter-
mined using 10 healthy male subjects ranging in age
from 23 to 34 years. At each frequency, the ampli-
tude was increased at a constant rate from zero to
the point where the subject stopped the run because
he thought that further increase might cause actual
bodily harm. The lower levels of tolerance were
found to be between 1 and 2 g at 3-4 c.p.s. and at
7-8 c.p.s. The highest tolerance level of 7-8 g was
found at 15 c.p.s. Subjective tolerance limits were
found to be caused by one or more of seven specific
sensations or symptoms. Physiological observations
during vibration exposure were also made. (Authors'
abstract)

h. Physical Work

11061
Altland, P. D.,

1951
and B. Highman
EFFECTS OF EXERCISE ON SERUM ENZYME
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VALUES AND TISSUES OF RATS. — Amer. Jour.
Physiol., 201 (2): 393-395. Aug. 1961.

Young aduit rats were exercised in a rotating
drum for 16 hours. Immediately after the exercise,
there was a two- to sixfold increase in serum
glutamic oxalacetic transaminase, serum glutamic
pyruvic transaminase, serum lactic dehydrogenase,
serum aldolase, and blood urea nitrogen, and a de-
crease in serum alkaline phosphatase. Recovery of
different enzymes from these altered values oc-
curred at different rates during a period of 1 to
more than 6 days. The rats also showed a 13%
loss in body weight and severe depletion of liver
glycogen. Pathologic studies revealed an abundant
deposition of fine fat droplets in skeletal muscle
fibers, liver cells, and renal tubular epithelium and
lipid depletion of the adrenal cortex. Some animals
showed small foci of inflammation and necrosis in
the muscle fibers. The pathologic lesions were
transient and disappeared before complete return
of the serum glutamic oxalacetic transaminase and
serum aldolase values to normal levels. (Authors'
abstract)

11062

Astrand, 1., 1960
P. O. Kstrand, E. H. Christensen, and R. Hed-
man

INTERMITTENT MUSCULAR WORK. — Acta

physiologica scandinavica (Stockholm), 48 (4): 448-

453. 1960. In English.

The physiological effect of rest pauses on a
non-steady-state work (2,160 kgm./min.) was
studied. A physically well trained subject per-
formed in one hour a total amount of 64,800 kgm.
on a bicycle ergometer by intermittent work with
0.5, 1, 2 or 3 min. periods of work and rest.
Total Oy intake, total pulmonary ventilation, total
number of heart beats and blood lactic acid con-
centration during the work hour and during re-
covery were determined. It was found that the
heavy work, when split into short periods of work
and rest (of 0.5 or 1 min. duration), was trans-
formed to a submaximal load on circulation and
respiration and was well tolerated duting one
hour. With longer periods (of 2 or 3 min. dura-
tion) the work output closely approached the upper
limit of performance and could be fulfilled only
with the utmost strain. These findings are dis-
cussed from a physiological and practical point of
view. In order to explain the low lactic acid val-
ues during the short periods of work and rest it
was proposed that the myohemoglobin has an im-
portant function as an oxygen store during short
spells of heavy muscular work. (Authors' ab-
stract)

11063

Kstrand, 1., 1960
P.-O. Astrand, E, H. Christensen, and R. Hed-
man

CIRCULATORY AND RESPIRATORY ADAPTATION

TO SEVERE MUSCULAR WORK. — Acta physio-

logica scandinavica {Stockholm), 50 (3-4): 254-258.

1960. In English.

A trained subject performed a constant work
output per minute (2,160 kgm./min, or 360 Watts)
with variations in work time for 0.5 minute up to
the maximum tolerable time of 9 minutes. The
chronological changes in different functions, such
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as heart rate, pulmonary ventilation, etc., respon-
sible for oxygen transport were recorded at a
given time. After the start of work the subject
reached identical values for these functions and for
oxygen uptake independent of the total length of
time which was known to the subject, when the
work started. The heart rate and other related
functions of importance concerning oxygen uptake
are narrowly regulated by the work output and the
fitness of the subject and are apparently, to an ex-
ceptionally high degree, resistant to changes in the
mental state of the trained subject. (Authors' ab-
stract)

11064
&strand, P.-0., 1961

and B. Saltin

OXYGEN UPTAKE DURING THE FIRST MINUTES
OF HEAVY MUSCULAR EXERCISE. — Jour. Ap-
plied Physiol., 18 (6): 971-976. Nov. 1961.

Oxygen uptake, heart rate, pulmonary ventilation,
and blood lactic acid were studied in five subjects
performing maximal work on a bicycle ergometer.
After a 10-minute warming up period work loads
were varied so that exhaustion terminated exercise
after about 2-8 min. Peak oxygen uptake and heart
rate were practically identical in the experiments.
The heavier the work was and the shorter the work
time the higher became the pulmonary ventilation.
There was a more rapid increase in the functions
studied when the heaviest work loads were per-
formed. It is concluded that aerobic capacity can
be measured in a work test of from a few up to
about 8 min. duration, severity of work determin-
ing the actual work time necessary. Duration of
work in studies of circulation and respiration dur-
ing submaximal work should exceed 5 min. (Au-
thors' abstract)

11065 1958
Bass, D. E.,

E. R. Buskirk, P. F. Iampietro, and M. Mager
COMPARISON OF BLOOD VOLUME DURING PHYSI-
CAL CONDITIONING, HEAT ACCLIMATIZATION
AND SEDENTARY LIVING.—Jour. Applied Physiol.,
12 (2): 186-188. March 1958.

Blood volumes were measured in 15 subjects be~
fore and after a 3-week period of physical condition-
ing with or without daily exposures for 2-1/2 hours
to temperatures of 90° and 120° F. No significant
changes in basal plasma, blood, or red cell volumes
were produced by either physical conditioning or heat
acclimatization.

11066
Beckmann, A., 1958

and H, Sollmann
[EFFECT OF WARMING UP OF ATHLETES ON PER-
FORMANCE AND CHRONAXY VALUE] Uber den Ein-
fluss des Aufwirmens von Sportlern auf die Leistung
und auf Chronaxiewerte [Abstract]. —Pfligers Ar-
chiv fiir die gesamte Physiologie (Berlin), 268 (1):
13. Oct. 15, 1958, In German.

Observations were made of the effect of a 400-me-
ter swim in 10 minutes on the time required subse-
quently to swim 50 meters and on the chronaxy value
of the fermoralis nerve. Swimming performance was
better in 19 of 30 subjects after the warm-up swim
than without prior exercise. Chronaxy was decreased
in 17 of the subjects showing an improvement in per-
formance, and was increased in 8 of the 11 subjects



11067-11071 AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61

showing an impairment in performance.. In 15 sub-
jects, chronaxy and performance were measured
before and after 1 hour of strenuous training. Chron-
axy was increased in all subjects after training, and
performance was decreased in 11 subjects. A quan-
titative correlation was observed between changes

in chronaxy and performance,

11067

Benson, A. J., 1959
and E. J. Dearnaley
ESTIMATES OF ABILITY DURING A FATIGUING
TASK WITH AND WITHOUT COMPETITION AND
MEASUREMENT OF ELECTROMYOGRAPHIC AC-
TIVITY IN MUSCLE GROUPS NOT DIRECTLY IN-
VOLVED.—RAF Inst. of Aviation Medicine (Gt.
Brit.), Farnborough; issued by Flying Personnel
Research Committee (Gt. Brit.). Report no. FPRC
1089, Feb. 1959. 9 p.

In ten subjects the integrated electromyogram was
recorded from the left gastrocnemius-soleus muscle
group whilst the subject attempted to maintain a ten-
sion of 10 kg. on a double-handled isometric myo-
graph. Three experimental conditions were investi-
gated: (a) in which the tension was not displayed; (b)
the tension developed was displayed; (c) as (b) but in
addition the subject was competing for a prize
awarded for the maximum duration and accuracy of
pull. The times for which the tension was maintained
were found to be significantly greater in condition (c)
than (b). The required tension was not maintained in
(a). Subjects® estimates of their time to capitulation
were found, on the average, to be accurate and reflec-
ted the increased duration of pull in condition (¢). The
variance of the estimates decreased as the task pro-
ceeded. Subjects who were initially in error became
progressively more accurate. There were appreci-
able differences in the pattern of increasing electro-
myographic activity between subjects. The rate of
increase in electromyographic activity is principally
determined by the motor effort demanded of the sub-
ject but that this can be influenced by the level of
"arousal" or "motivation'. (Authors' summary)

11068
Benson, A. J., 1959
and E. J. Dearnaley

ESTIMATES OF ABILITY DURING ITERATIVE PER-
FORMANCE OF A FATIGUING TASK AND MEAS-
URES OF ELECTROMYOGRAPHIC ACTIVITY IN A
MUSCLE GROUP NOT DIRECTLY INVOLVED, —
RAF Inst. of Aviation Medicine (Gt. Brit.), Farn-
borough; issued by Flying Personnel Research
Committee (Gt. Brit.). Report no FPRC 1092, July
1959. i+9 p.

In twenty subjects the integrated electromyogram
was recorded from the left gastrocnemius-soleus
muscle group whilst the subject attempted to main-
tain a tension of 10 kg. on a double-handled isomet-
ric myograph. Each subject made three pulls
separated by a five-minute rest. He was instructed to
pull for as long as he could and to estimate before,
and at 15-second intervals during the task for how
long he could maintain the tension. The times for
which the tension was maintained were significantly
less on the second pull but there was no significant
difference between the duration of second and third
pulls. Subjects' estimates of their time to capitula-
tion were, on the average, accurate and reflected the
decreasing duration of the second and third pulls.
The variance of the estimates diminished as the task
proceeded. Subjects who were initially in error be-
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came progressively more accurate. Rapid learning
was apparent in both the initial estimates made be-
fore the task, and the interval of uncertainty within
which they were made, and in the estimates made
during the task. There were appreciable differences
between subjects in the pattern of increasing electro-
myographic activily. On the average, this increase
followed a rising exponential time course and was
steeper for the second and third pulls. There was no
significant correlations between measures of electro-
myographic activity and the estimates and other
available data about the subjects. (Authors'sum-
mary)

11069
Beumer, H. M, 1960

OXYGEN CONSUMPTION AFTER WORK. —
Nederlandse akademie van wetenschappen, Proceed-
ings, Series C., 63 (4): 487-491. 1960. In English.

A spirographic method is described whereby con-
tinuous measurements of oxygen consumption and
pulmonary ventilation after work are recorded.
After a two-minute rest period these values reach
a constant level. Results are in accord with those
obtained by other methods.

11070
Blair, D. A., 1961

W. E. Glover, and I. C. Roddie
VASOMOTOR RESPONSES IN THE HUMAN ARM
DURING LEG EXERCISE. — Circulation Re-
search, 9 (2): 264-274. March 1961,

Blood flow was measured in the hands and fore-
arms of recumbent subjects by venous occlusion
plethysmography during leg exercise on a bicycle
ergometer. In three highly practiced subjects,
exercise resulted in a small fall in forearm flow
and a moderate rise in arterial pressure. Block-
ing the vasomotor fibers to forearm skin did not
affect this, but blocking the deep nerves to the
muscle vessels prevented the increase in vascular
resistance during exercise. Treating the forearm
with bretylium tosylate [a sympatholytic] had
the same effect. It was concluded that vasocon-
strictor tone in muscle is increased during exer-
cise. Since treating the forearm with atropine did
not affect the normal response, it was concluded
that activation of vasodilator fibers to muscle is
not an integral part of the general vasomotor re-
sponse to exercise. Evidence was also found that
the vasodilator outflow to a specific muscle group
is not specifically activated when the muscle
group in question is exercised. Evidence was found
that the vasodilatation in the hand was due to re-
lease of vasoconstrictor tone, whereas that in the
forearm was mediated through vasodilator fibers.
(From the authors' summary) (30 references)

11071
Brouha, L., 1961

P. E. Smith, R. DeLanne, and M. E. Maxfield
PHYSIOLOGICAL REACTIONS OF MEN AND WOM-
EN DURING MUSCULAR ACTIVITY AND RECOV-
ERY IN VARIOUS ENVIRONMENTS. — Jour,
Applied Physiol., 16 (1): 133-140. Jan. 1961.

Men and women performing a standard exercise
were gtudied in three environments. Pulmonary
ventilation, Og consumption, COg elimination, heart
rate, blood pressure, body temperature and weight
loss were recorded. Pulmonary ventilation was
decreased in the warm-dry environment and in-
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creased in the warm-humid. Oxygen consumption
was significantly lower in the warm-dry environ-
ment than at room temperature. The pattern of
changes of these two functions was similar for
both sexes. Respiratory exchange ratios were not
influenced by sex, but were higher in the warm-
dry environment, Increase in body temperature
was found only in the warm-humid environment,
with a smaller weight loss than in warm-dry con-
ditions. Systolic blood pressure was influenced by
work load but not by environments., Diastolic pres-
sure varied little for both sexes under all condi-
tions. Heart rate was significantly influenced by
sex and environment, being highest for the women
in the warm-~humid conditions. Cardiac cost in-
creased and cardiac efficiency decreased in both
warm surroundings, more so for women than for
men. (Authors' abstract)

11072

Busnengo, E. 1961
[CARDIOVASCULAR FUNCTION AFTER INTENSE
AND PROTRACTED MUSCULAR WORK: BEHAVIOR
OF THE BALLISTOCARDIOGRAM] Funzionalitd
cardio-circolatoria dopo intenso e protratto lavoro
muscolare: comportamento del balistocardio-
gramma.—In: IInd World-IVth European Aviation
and Space Medicine Congress (Rome, 1959),

Papers, vol. 2, part 1, p. 200-207. Roma, 1961.

In Italian.

The ballistocardiogram (BCG) was studied in
40 pilot candidates between 18 and 23 years of age
after intense muscular work protracted until
exhaustion. The subjects were divided into three
groups according to the degree of work performed
{Group I, minimum work; Group II, average work;
Group I, maximum work). The I and K wave
amplitudes of the BCG decreased soon after the
test, returning to initial values after 30 minutes.
The J wave amplitude increased soon after work
in the first two groups and decreased slightly in
the third. The duration of the § wave decreased
soon after work and returned to initial values
after 30 minutes, and the J and K waves increased.
The complex morphology of the BCG assumed an
altered aspect of the early M type with the maximum
percentages for Group I of 14.3% at 20 minutes,
23.0% soon after and after 10 minutes for Group II,
and 7.6% soon after and after 10 minutes for Group
III. The V. values showed a total and persistent
reduction in the first two groups, but this reduction
appeared more sensitive and with an outstanding
rhythm regarding initial values for the subjects
in Group III. Included are representative graphs.

11073
Busnengo, E.

1961
[CARDIOVASCULAR FUNCTION AFTER INTENSE
AND PROTRACTED MUSCULAR WORK: BEHAVIOR
OF THE ELECTROCARDIOGRAM] Funzionaliti
cardio-circolatoria dopo intenso e protratto lavoro
muscolare: comportamento del 1'elettrocardio-
gramma.——In: IInd World-IVth European Aviation
and Space Medicine Congress (Rome, 1959), Papers,
vol. 2, part 1, p. 188-199. Roma, 1961. In Italian.

Electrocardiographic (ECG) studies were made
on 60 pilot candidates between 18 and 23 years of
age exposed to intense muscular work on the
treadmill ergometer protracted until they were
exhausted. The ECG at rest exhibited conditions
of vagal hypertonus as demonstrated by: (1) the
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high percentage of respiratory sinusal arrhythmia
of various degrees related to depression of the
sinusal center; (2) the morphological aspect of the
terminal ventriculogram; and (3) the shortening

of OT time. The ECG characteristics observed
soon after the end of muscular work included (a)
appearance of stabile sinusal tachycardia with
notable reduction of cases with respiratory
arrhythmia; (b) modifications of voltage, duration,
morphology, and axial orientation of the P wave;
(c) modifications of the terminal ventriculogram,
especially the ST tracing; (d) tendency towards a
prolonged duration of the PQ interval of a-v con-
duction; and (e) prolongation in all cases of the QT
interval. The ventricular complex (QRS) did not
present substantial changes in relation fo base
values during rest.

11074
Busnengo, E.

1961
[CARDIOVASCULAR FUNCTION AFTER INTENSE
AND PROTRACTED MUSCULAR WORK: BEHAVIOR
OF THE PERIPHERAL ARTERIAL PULSE]
Funzionalith cardio-circolatoria dopo intenso e
protratto lavoro muscolare: comportamento del
polso arterioso periferico.—1In: IInd World-IVth
European Aviation and Space Medicine Congress
(Rome, 1959), Papers, vol. 2, part 1, p. 208-213.
Roma, 1961, In Italian.

Peripheral arterial piezograms were made on
22 pilot candidates between 18 and 23 years of
age before and after they performed intense mus-
cular work on the treadmill ergometer until they
were exhausted. The subjects were divided into
two groups according to the degree of work per-
formed (minimum and maximum work). The
aspect of the radial piezogram of the subjects at
rest and after muscular work indicates the type
of peripheral resistance and arterial elasticity.

A decreased value was found in the C/B ratio, and
insignificant changes in the B1/B and M/C ratios,
elements which prove the capacity for functional
adaptation of the peripheral arterial system to
work. Included are representative graphs. It is
recommended that study of the peripheral arterial
piezogram before and after muscular work be used
as a diagnostic aid, and function test of peripheral
arterial circulation.

11075
Carlsten A,,

1961
B. Hallgren, R. Jagenburg, A. Svanborg, and L.
Werkd

MYCCARDIAL METABOLISM OF GLUCOSE, LAC-

TIC ACID, AMINO ACIDS AND FATTY ACIDS IN

HEALTHY HUMAN INDIVIDUALS AT REST AND

AT DIFFERENT WORK LOADS, — Scandinavian

Jour, Clinical and Lab. Invest. (Oslo), 13 (3): 418-

428. 1961.

The myocardial extraction of different sub-
strates was studied in 18 fasting, healthy, non-
hospitalized individuals by comparison of the levels
in arlerial plasma and in plasma from the coro-
nary sinus at rest and after work of 100-600 "kpm"
(kilo-pound-meters;/min. on a bicycle ergometer.
The level of free fatty acids, glucose, and lactic
acid decreased significantly during the myocardial
passage at rest. A positive correlation was found
between the arterial level of free fatty acids and
the myocardial extraction. The extraction of glu-
cose, amino nitrogen and free fatty acids was not
influenced by different work loads, but the extrac-
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tion of lactic acid increased as a result of the in-
creased arterial level at 600 kpm. These findings
indicate that the higher myocardial need for calo-
ries during work is mainly covered by an increase
in coronary blood flow. Changes in the composition
of the free fatty acids were found among the car-
bon-18 fatty acids. The percentage of stearic acid
and oleic acid decreased during the myocardial
passage, while linoleic acid increased. The rise of
linoleic acid indicates that none of it was ex-
tracted. Although there was no change .in the total
amino nitrogen during the myocardial passage,
there was a significant elevation of the alanine
level.

11076
Christensen, E. H., 1960
R. Hedman, and I. Holmdahl

THE INFLUENCE OF REST PAUSES ON MECHAN-

ICAL EFFICIENCY. Acta physiologica scandi-
navica (Stockholm), 48 (4): 443-447. 1960. In Eng-
lish.

Two subjects performed a given quantity of work

on a Krogh bicycle ergometer within one hour.
With a relatively low load, the work was continu-
ous, with higher loads, breaks of varied length
and periodicity were introduced. Mechanical effi-
ciency was the same or slightly less when contin-
uous work was replaced by discontinuous work.
(Authors’' abstract)

11077

Clarke, R. 8. J., 1959
. and R, F, Hellon
HYPERAEMIA FOLLOWING SUSTAINED AND
RHYTHMIC EXERCISE IN THE HUMAN FOREARM
AT VARIOUS TEMPERATURES,—Jour. Physiol.
(London), 145 (3): 447-458. March 12, 1959.

The hyperemia following sustained and rhythmic
contractions of the forearm was studied with the arm
in water at temperatures ranging from 42° to 18° C.
Tensions of one-third of the maximum were used.
Compared with 34° C,, heating the arm to 42° C. in-
creased the hyperemia after both types of exercise.
Cooling to 18° C. reduced the hyperemia after sus-
tained contractions, but the effect after rhythmic
contractions varied with the frequency. Following
exercise at 30/minute the hyperemia was unaltered
by cooling, but at 60/minute there was a marked
increase. Cooling the hand alone had no effect on the
hyperemia after rhythmic exercise. The results are
explicable on the basis of an increase in viscosity in
the forearm muscles on cooling, increasing the total
energy required by the muscles for this type of ex-
ercise. (Authors'summary)

11078
Cottle, M. 1961

THYROID FUNCTION IN EXERCISED RATS. —

Univ. of Washington, Seattle; issued by Arctic Aero-
medical Lab., Fort Wainwright, Alaska (Project no.

8237). Technical Report no. 60-6, Oct. 1961. 29 p.
The possibility that the increased metabolic rate

produced by exercise (running on a revolving drum)
and exercise superimposed upon long-term cold ex-

posure (5° C.) results in a consequent increased
thyroid secretion rate of rats as indicated by bio-
logic decays (release of 1131) was investigated.
Two levels of exercise were used 1-2 hours per
day and 4-6 hours per day. Both these levels of
activity depressed caloric intake and weight gain
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but appeared to be insufficient to bring about in-
creased energy output. Initiation of exercise did
not bring about significant changes in the biologic
decay rates., After exercise of longer duration the
biologic half-times tended to be decreased but the
difference was not significant at the 5% level from
that for the unexercised rats. There appeared an
interesting relationship between food intake and the
biologic decay rates. That is, rats which ate less
due to the limitations imposed by the feeding re-
gime tended to have longer biologic half-times of
131 than those rats which had a greater caloric
intake. Further testing of such a tentative finding
has been suggested. (Author's abstract)

11079
Dejours, P., 1961

Y. Bechtel-Labrousse, and J. Raynaud

[STUDY OF THE CONTROL OF CARDIAC FRE-
QUENCY AND VENTILATION DURING PASSIVE
AND ACTIVE EXERCISES IN MAN] Etude du con-
trole de la fréquence cardiaque et de la ventila-
tion au cours des exercices passif et actif chez
I'homme. — Comptes rendus de 1'Académie des
sciences (Paris), 252 (13): 2012-2014. March 27,
1961. In French.

An extrathoracic proprioceptive stimulus of ven-
tilation and cardiac frequency was demonstrated
during voluntary muscular exercise and passive
movements of the legs with the circulation either
free or blocked. Ventilatory and circulatory reac-
tions were more significant during voluntary exer-
cise than during passive mobilization.

11080
De Lanne, R, 1959

J. R. Barnes, L. Brouha, and F. Massart
CHANGES IN ACID-BASE BALANCE AND BLOOD
GASES DURING MUSCULAR ACTIVITY AND
RECOVERY.—Jour. Applied Physiol., 14 (3):
328-332. May 1959.

Changes in the blood gases and acid-base balance
during muscular work and recovery were investi-
gated for males and females under various controlled
environmental conditions. Changes in venous blood
oxygen and carbon dioxide are influenced both by
the intensity and duration of the exercise and by the
environmental temperature. The pH of the blood is
similarly affected. The direct measurement of pH
was found to be a better index of the variation in
the acid~base balance than the pH calculated from
Henderson's equation at a fixed CO2 pressure.
Lactic acid in the blood is, like the blood gases,
influenced by ambient conditions, but is more
closely related to the intensity than to the duration
of the exercise. (Authors' summary)

" 11081
De Lanne, R., 1960

J. R. Barnes, and L. Brouha
HEMATOLOGICAL CHANGES DURING MUSCULAR
ACTIVITY AND RECOVERY.-—Jour. Applied
Physiol., 15 (1): 31-36. Jan. 1960.

Hematological changes were studied in men and
women during exercise and recovery in a room-~
temperature, warm-~-dry, or warm-humid environ-
ment. An erythrocytosis due to hemoconcentration
was observed which was not followed by hemodilu~
tion and was not accompanied by the destruction or
generation of red cells. Hemoconcentration was
influenced by exercise, but not by thermal stress,
in gpite of greater water losses in warm environ-
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ments. Sex differences at rest were found for red
and white cells, but the pattern of the reactions to
exercise was similar for both sexes. Leukocytosis
resulted from exercise and heat exposure, with a
greater effect of exercise in the females. This is
due to increased capillary circulation, hemocon-
centration and lymphatic pressure, but not to the
stimulation of leucopoietic centers. Changes in the
systemic circulation followed by an increase of
lymph flow explain the lymphocytosis. Granulo-
cytosis occurs later, persists longer, and may be
related to the concentration of circulating corti-
costeroid hormones. (Authors' abstract, modified)

11082
Dobeln, W. von, - 1958
C. G. Engstrom, and G. Strom

PHYSICAL TRAINING AND PHYSICAL WORKING
CAPACITY IN SWEDISH AIR FORCE STAFF PER-
SONNEL.— Meddelanden fran flyg- och naval-
medicinska nimnden (Stockholm), 7 (2): 34-35.
1958. In English.

The influence of physical training on work
capacity was observed in 67 Swedish Air Force
staff personnel. Staff members were chosen because
of the initial low state of training of this group. Two
observations were made, one at the beginning, and
the other at the end of a one-year training period.
The training program which persisted during the
year consisted of two 30-min. exercise periods a
week. Work capacity was measured by the bicycle-
ergometer test, and pulse-rate responses were used
for calculating maximal oxygen-intake capacity.
Heart volume during standing was determined by a
fluoroscopic method. Analysis of the data after the
one-year period showed that the physical work
capacity was increased by about 10%. Heart volume
had decreased in a group of 26 pilots between the
ages of 25 and 40 years. The observed increase in
work capacity is thought to reflect more effective
peripheral circulation.

11083
Dobeln, W. von, 1959
C. G. Engstrdm, and G. Strom
PHYSICAL WORKING CAPACITY OF SWEDISH
AIR FORCE PILOTS.—Jour. Aviation Med.,
30 (3): 162-166. March 1959.

The physical working capacity of Swedish Air
Force pilots, staff personnel, and pilot applicants
was determined as the pulse rate response in
steady state to stepwise increased submaximal
loads on a bycycle ergometer. The pulse rate
response to work was independent of age within
each group of subjects; it was different between
the groups, which was considered to be due to
different degrees of physical training. The mean
pulse rate of the active pilots at a load of 900
kilopondmeters per minute was 145 beats per
minute. It is suggested for practical reasons that
in mass testing of healthy men, the physical work-
ing capacity may be determined as the pulse rate
after six minutes work at this single load. (Authors'
summary)

11084

Egolingkil, IA. A. 1961
[SOME DATA ON EXPERIMENTAL ENDURANCE
TRAINING] Nekotorye dannye po eksperimental’noi
trenirovke vynoslivosti cheloveka. — Fiziologl-
cheskii zhurnal SSSR (Leningrad), 47 (1): 38-45.
Jan, 1961. In Russian,
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English translation in: Sechenov Physiolog. Jour.
USSR (Pergamon Press, New York), 47 (1): 38-47.
Sept. 1961.

The effectiveness of endurance training was stud-
ied by selective training of the flexor muscles of
the right middle finger on a hand ergograph for
80 subjects. Work endurance began to increase
after 4-5 exercises and .exceeded the initial value
5 to 10 times after 10-15 exercises. At a moder-
ate working rate endurance development was better
with moderate weights. With a standard load low
or medium rates were more effective. Good re-
sults were achieved with both work to the point of
complete fatigue (standard weight and rate), or
work of shorter duration. Endurance training of the
muscles of the right hand was associated with in-
creased work-potential in the symmetrical muscles
of the left hand. The effects of training were re-
tained for 12 to 18 months, Distinct individual pat-
terns in endurance development were noted.

11085
Elsner, R. W, 1960

CHANGES IN PERIPHERAL CIRCULATION WITH
EXERCISE TRAINING.—Univ. of Washington,
Seattle; issued by Arctic Aeromedical Lab., Ladd
Air Force Base, Alaska. Technical Report no.
59-16, Nov. 1960. x+110 p.

Peripheral circulation was measured after
moderate exercise in four groups of healthy
young men: athletes, non-athletes, sedentary
subjects, and Eskimos. Oxygen consumption
during exercise and recovery was similar in all
groups when the values were referred to surface
area of the subjects. Heart rate was lowest in the
athletes, and postexercise blood flow was lower and
recovered more rapidly in athletes. The Eskimo
group responded to exercise in much the same
manner as the athletes. In other experiments to
test the importance of changes in body temperatures
produced by exercise on the postexercise blood flow
response, it was demonstrated that blood flow re-
covery was little affected by circulatory changes of
temperature regulation. The physiological responses
of the body to exercise are reviewed. (219 refer-
ences)

11086
Filipova, G. G. 1958

[CHANGES IN CONDITIONED MOTOR (DEFENSIVE)
REFLEXES UNDER THE INFLUENCE OF A HEAVY
DYNAMIC LOAD] Zminy rukhovykh (zakhysnykh)
umovnykh refleksiv pid vplyvom vazhkoho dyna-
michnoho navantazhennia. — Fiziologichnyi zhurnal
(Kyiv), 4 (6): 719-729. 1958. In Ukrainian, with
English summary (p. 729).

Dogs were required to run on a treadmill with a
load on the back. Conditioned reflexes were deter-
mined before and after the experiments. During
the experiment an electrocardiogram was taken.
The changes in the reflexes, recorded during the
experiment, were similar in most cases. Animals
with neurotic characteristics developed random
deviations from the normal response patterns.
Healthy animals showed a rapid restitution of the
conditioned reflexes after the experiments, while
in animals with an unbalanced nervous system such
restitution occurred with less regularity.
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11087
Giusti, C., 1961
B. Menghi, and G. C. Torreggiani

[VECTORIAL ANALYSIS OF THE ELECTROCAR-
DIOGRAPHIC CHANGES CAUSED BY EFFORT IN
NORMAL SUBJECTS] Analisi vettoriale delle modi-
ficazioni elettrocardiographiche da sforzo in sog-
getti normali. — Cuore e circolazione (Roma),
45 (5): 249-264. Oct. 1961. In Italian, with English
summary (p. 263).

Electrocardiographic changes after exercise were
studied in 60 normal subjects by the analysis of
changes of AQRS, AT and G. The exercise test
caused both rotation and amplitude variations of
the QRS, T and G vectors in the frontal and hori-
zontal planes. In the frontal plane, AT and G after
exercise placed between 0° and +90°; in the hori-
zontal plane, AT placed in the left fore sextant, G
between -50° and +80°. The AT changes are at-
tributed to modifications, after exercise, of the G
and AGRS vectors, which both cause changes of
tracings in normal subjects. (Authors' summary)

11088
Gotze, W., 1961
A, Kofes, S. Kubicki, and M, Wolter

[EEG AND EMG INVESTIGATIONS VIA TELEM-
ETRY OF HEALTHY SUBJECTS AND SUBJECTS
WITH CEREBRAL DISORDERS WHILE UNDER
WORK STRESS] EEG- und EMG-Untersuachungen
an Gesunden und Hirnkranken unter Arbeitsbelastung
nach Radiolibertragung., —— In: Klinische Elekiro-
encephalographie (7th Congress of the German EEG
Association, Bad Nauheim, Oct. 2-4, 1958), p. 108-
117. Berlin: Springer Verlag, 1961. In German.

A new method of telemetry of electroencephalo-
graphic and electromyographic data is described.
It permits the exploration of the effects of physi-
cal stress on the electrical activity of the brain.
In the experiments conducted with healthy subjects
a lowered amplitude and irregularity of the alpha
rhythm was observed during walking. Walking with
the eyes closed produced an off-effzact. Running in-
tensified the phenomena observed during walking.

11089
Golinick, P. D., 1961
and G. R. Hearn
LACTIC DEHYDROGENASE ACTIVITIES OF HEART
AND SKELETAL MUSCLE OF EXERCISZD R.MTS.
—— Amer. Jour. Physiol., 201 (4): 694-C38. Cct.
1061.

Adult rats were exercised for 5 weeks on a
training program consisting of swimming for one-
half hour daily in water at 37° C. All exercised
animals gained less body weight than did their con-
trols. The adrenals and heart ventricles of the ex-
ercised animals were enlarged, whereas the kid-
neys and gastrocnemii were smaller. Unit and total
protein of the heart ventricles were greater for
the exercised animals. Lactic dehydrogenase activ-
ities were determined in the heart ventricles and
pastrocnemii. The actliviiies were expressed in
terms of unit, actual total, und relative total values.
After exercise, the activities of the heart ventricles
were increased, whereas those of the skeletal mus-
cle were unchanged. (Authors' abstract, modiiizd)
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11090
Goor, H. van 1961 .

and W, L. Mosterd
GAS EXCHANGE DURING AND AFTER MUSCULAR
WORK. —— Nederlandse akademie van wetenschap-
pen, Proceedings, Series C, 64 (1): 96-98. 1961.
In English,

Continuous measurements were made of the oxy-
gen consumption of a subject performing work on a
bicycle ergometer. In muscular work of short du-
ration (!2min.), the oxygen intake reached a maxi-
mum some time after the work period, regardless
of the amount of work involved. An immediate
fall of the oxygen intake was observed at the end
of strenucus work only if this had lasted for 1%
minutes or more,

110901
Goor, H. van 1961

and W. L. Mosterd
GAS EXCHANGE DURING INTERVAL TRAINING.
—— Nederlandse akademie van wetenschappen, Pro-
ceedings, Series C, 64 (1): 15-20, 1 folding leaf.
1961. In English.

Respiratory gas exchange (oxygen uptake and
carbon dioxide production) was measured in per-
sons performing work on a bicycle ergometer in
cycles of %2 minute work and one minute rest. The
gas exchange rose after the period of work and
maximum oxygen intake occurred during the rest
phase,

11092
Grandpierre, R.,

C. Jacquemin, P. Mases, and R, Falet
[RESPONSE EVALUATION IN THE MUSCULAR EX-
ERCISE FITNESS TEST AND RESPIRATORY RE -
SPONSES TO THE "STOOL' TEST] Evaluation des
réponses dans le test d'aptitude d 1'exercice muscu-
laire: Les réponses au test de l'escabeau.-—1In:
Selected papers from symposium held 16-17 June
1958, Paris, France, p. 15-20. Supplement to
AGARDograph 2. Paris, July 1960. In French, with
English summary {(p. 19).

1960

Resnivatory rate, turnover, and oxygen tension of
expired air were studied mathematically after the
"'stool" test, a modification of the Harvard step test.
After the test, a rapid decrease in oxygen consump-
tion was noted.

11093
Graybiel, A,

1960
and N. W. Allebach

THE WORK ELECTROCARDIOGRAM. —In: Se-

lected papers from symposium held 16-17 June,

1058, Paris, France, p. 21-46. Supplement to

AGARDograph 2. Paris, July 1960.

The 'escabeau'-test (stool-test), derived {from the
current step-test, is of value as far as the respira-
tory changes involved are concerned. The authors
evaluate the ventilatory frequence, ventilation flow
and oxygen concentration in expired gases. Special
consideration is given to the changes in oxygen con-
sumption; this is done at the end of the test. The
rocovery curve rescmbles a decreasing exponential.
The proposed measurement includes the time needed
for the oxygen consumption to be reduced to a half.
(Authors' summary)
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11094

Hughes, B. G. 1961
THE ROYAL CANADIAN AIR FORCE 5BX PLAN
FOR PHYSICAL FITNESS. — Air Line Pilot,
30 (6): 4-5, 23. Aug. 1961.

A condensed description of the physical-exercise
plan developed by the Royal Canadian Air Force is
given. Included are diagrams and descriptions of
the various physical exercises, a chart showing ex-
ercise levels for ages of men and boys as well as
rating scales of physical capacity. The plan is de-
signed to maintain general physical tone by short,
daily exercise.

11095

Kelsey, 1. B. 1961
EFFECTS OF MENTAL PRACTICE AND PHYSI-
CAL PRACTICE UPON MUSCULAR ENDURANCE,
— Research Quarterly, 32 (1): 47-54. March 1961.

Muscular endurance of the abdominal and thigh
muscles is increased significantly over a 20-day
period by a daily 5-minute mental rehearsal of
sit-ups. An equivalent amount of physical practice
of this exercise results in a much greater endur-
ance increase (322% as opposad to 29%). Physical
practice is recommended over mental practice
wherever possible to facilitate an increase in mus-
cular endurance. However, the greatest endurance
increases will probably result from an efficlent
combination of both mental and physical practice.

11096
Lalli, G., 1961
and L. Cascino

[MODIFICATIONS OF CHOLINESTERASE ACTIVITY
OF PLASMA AND ERYTHROCYTES IN SUBJECTS
EXPOSED TO MUSCULAR VWORK PROTRACTED
UNTIL EXHAUSTION] Modifiche dell'attivitd
colinoesterasica del plasma e degli eritrociti in
soggetti sottoposti a lavoro muscolare protiatto
sino ad esaurimento.—In: IInd World-IVth
European Aviation and Space Medicine Congress
(Rome, 1959), Papers, vol. 2, part 1, p. 173-180.
Roma, 1961, In Italian.

Intense muscular work on the treadmill ergometer
protracted until the subjects, between 18 and 20
years of age, were exhausted, produced significant
increases in plasma cholinesterase activity during
the first minutes of rest. This phenomenon was of
short duration, for after 15-20 minutes these
changes were notably attenuated. The increases of
plasma cholinesterase activity observed after work
did not appear to be correlated in any manner to
the duration of work. A minor correlation was
found between these increases and lactic acidemia
and hemoconcentration. Cholinesterase activity of
erythrocytes after work showed no significant
modifications.

11097

Lalli, G. 1961
[MODIFICATIONS OF PLASMA SODIUM IN SUB-
JECTS EXPOSED TO MUSCULAR WORK PRO-
TRACTED UNTIL EXHAUSTION] Modifiche del
sodio nel plasma di soggetti sottoposti a lavoro
muscoelare protratto sino ad esaurimento. ~——In:
IInd World-IVth European Aviation and Space Medi-
cine Congress (Rome, 1959), Papers, vol. 2, part 1,
p. 214-218. Roma, 1961. In Italian.

An increase was found in the plasma sodium of
37 pilot candidates (18-20 years of age) performing
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intense muscular work on the treadmill ergometer
until they were exhausted. This increase was un-
steady and uncorrelated, at least in a significant
manner, with the quantity or duration of work per-
formed or with the increase in blood lactic acid
{considered as an index of hemoconcentration after
work). After 15-20 minutes of rest, the sodium
level returned practically to base values.

11098
Lalli, G., 1961
G. Paolucci, and G. Ghinozzi

[MODIFICATION OF LACTIC ACID CONCENTRA-
TION AND pH OF VENOUS BLOOD IN SUBJECTS
EXPOSED TO MUSCULAR WORK PROTRACTED
UNTIL EXHAUSTION] - Modifiche della concentra-
zione dell'acido lattico e del pH nel sangue venoso
di soggetti sottoposti a lavoro muscolare pro-
tratto sino ad esaurimento.—In: IInd World-IVth
European Aviation and Space Medicine Congress
(Rome, 1959), Papers, vol. 2, part 1, p. 12-28.
Roma, 1961. In Italian.

Pilot candidates between 18 and 20 years of age
were subjected to varying degrees of muscular work
on the treadmill ergometer until they were ex-
hausted., Determinations and tabulations were made
of lactic acid in the subjects at rest; average, maxi-
mum and minimum values; values after work as a
function of work time; and curves during rest as a
function of time. In subjects performing much
work lactic acid production was slower and by the
end of work had already reached equilibrium. In
less efficient subjects who performed less work,
production was greater at the end of work and the
equilibrium was not yet reached; quantities of
lactic acid continued to pour into the blood. Studies
were also made (with tabulations) ef venous pH
values, correlation between increases of i and
work time, pH curve during work as a function of
time, and comparative velocity of attaining changes
in lactic acid and pH during rest. The correlation
between the increase of lactic acid and the de-
crease of pH during rest was also tabulated. The
correlation was highest for 10 minutes at rest, then
decreased appreciably. Since it appears that the
maximum gquantity of lactic acid exhibi‘ed after
muscular work depends on psychological factors,
the use of lactic acid values as a character test is
discussed.

11099
Lalli, G., 1961
and G. Venditti

[MODIFICATIONS OF SOME LIPID AND LIPOPRO-
TEIN FRACTIONS AND OF SOME COLLOIDAL
LIABILITY TESTS IN SUBJECTS EXPOSED TO
INTENSE MUSCULAR WORK PROTRACTED UNTIL
EXHAUSTION] Modifiche di alcune frazioni lipi-
diche e lipoproteiche e di alcuni tests di labilita
colloidale in soggetti sottoposti a lavoro muscolare
intenso e protratto sino ad esaurimento.—1In: Iind
World-IVth European Aviation and Space Medicine
Congress (Rome, 1959), Papers, vol. 2, part 1, p.
219-230. Roma, 1961. In Italian.

Blood lipid and lipoprotein fractions were studied
in 25 young pilot candidates subjected to intense
muscular work on the treadmill ergometer until
they were exhausted. A maximum increase was
found in blood lipids and lipoproteins during the
first stage of rest after work. This was correlated
with positive Kunkel reactions with phenol and
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Veronal. Total lipids and cholesterols showed a
slight but significant increase. Of doubtful values
were the increases of esterified cholesterol, 8-
lipoprotein (expressed in percentage of total
lipoprotein), and the MacLagen reaction which
demonstrated an abnormal behavior with its maxi-
mum increase after 15 minutes followed by a de-
crease. Correlations between work time were
consistent only for total lipids. Correlations with
increases in blood lactic acid were always positive
along with values of cholesterolemia and Kunkel re-
action with Veronal. These findings indicate that
during intense muscular work the first change is
attributed to hemoconcentration (represented by
lactic acidemia as a valid index), followed by in-
creases in the active osmotic substances in muscle.

11100
Lomonaco, T., 1958
A. Scano, F. Rossanigo, and B. Tagliamonte

[RESPIRATORY AND CARDIO-CIRCULATORY
BEHAVIOR DURING AND AFTER THE 30-CM-
HIGH STEP TEST IN SUBJECTS DIFFERENTLY
TRAINED TO PERFORM PHYSICAL EXERCISE]
Comportamento respiratorio e cardio-circola-
torio durante e dopo la prova dello scalino alto 30
cm in soggetti diversamente allenati all'esercizio
fisico.—Rivista di medicina aeronautica (Roma),
21 (2): 219-235. April-June 1958. In Italian, with
English summary (p. 234).

A functional test consisting of mounting and
descending a 30-cm.-high step, 30 times per
minute for 10 minutes, was carried out by 60
healthy young men belonging to two groups: the
first composed of 50 individuals not trained in
physical exercises; the second of 10 well-trained
subjects. Pulmonary ventilation, respiratory fre-
quency, Og-concentration in the exhaled air, pulse
rate, and humeral blood pressure were continuously
determined immediately before, during, and (for 15
minutes) after the test. The O2 consumption, the
energy consumption, the cal./liter ratio, and the
02 equivalent were calculated on the basis of the
data thus obtained. The results show that this test
may represent a useful means of cardiocirculatory
and respiratory functional investigation, and that it
may be easily applied also to individuals who have
not been physically trained. From the experiments
made it was possible to obtain average statistical
values of the aforementioned physiological elements,
to be used for the "calibration" of the test and thus
for the quantitative functional evaluation of healthy
subjects. The tests confirmed the higher physical
efficiency of individuals under stress.

11101
Maccagno, A. L., 1961
and A. Venerando

{METHOD AND ELEMENTS TO GUIDE IN THE CAR-
DIORESPIRATORY EVALUATION OF ATHLETES.
I. RESPIRATORY EVALUATION] Metodica ed ele-
menti di guidizio per la valutazione cardiorespira-
toria degli atleti, I. Valutazione respiratoria,—1In:
IInd World-IVth European Aviation and Space Medi-
cine Congress (Rome, 1959), Papers, vol. 2, part
1, p. 29-32, Roma, 19Y61. In Ralian.

The respiratory function of 150 athletes was evalu-
ated during effort (cycloergometry) and at rest. It
was observed that at the tenth minute of effort the
coefficient of increased oxygen consumption was al-
ways higher in comparison with starting values of the
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coefficient of increased ventilation. When this did
not occur, the athlete always showed signs of fatigue.
For example, when oxygen consumption increased 4-
5 times, ventilation increased 2-3 times. In all ath-
letes examined, pulse frequency at ten minutes of
effort was proportionally greater than respiratory
frequency. In most athletes, maximum oxygen con-
sumption was attained several minutes before maxi-
mum ventilation was reached. Pulse frequency also
reached the maximum point several minutes later
than respiratory frequency. Sometimes the two max-
imal values coincided at the same minute of effort.
The highest coefficient of increased oxygen consump-
tion, in comparison to that of ventilation, may be due
to its more efficient utilization by the subject. Other
hypotheses are presented to explain the phenomena
observed.

11102

McDonald, R. D., 1961
K. Yagi, and E. Stockton
HUMAN EOSINOPHIL RESPONSE TO ACUTE PHYS-
ICAL EXERTION, — Psychosomatic Med., 23 (1):
63-66, Jan.-Feb. 1961.

In contrast to the finding of eosinopenia immedi-
ately following emotional stress with minimal phys-
ical activity, the response to 1/2 hr. of exertion is
an immediate eosinophilia, followed by an eosino-
penia beginning within two hours and extending over
at least two more hours. (Authors' summary)

11103
Malhotra, M. S., 1960

S. 8. Ramaswamy, and S. N. Ray
EFFECT OF ENVIRONMENTAL TEMPERATURE
ON WORK AND RESTING M ETABOLISM. —
Jour. Applied Physiol., 15 (5): 769-770. Sept. 1960.

Observations of basal metabolic rate at 25-28° C.
of energy expenditure during exercise (military
drill) under outdoor conditions were made in young
male subjects at intervals throughout the year. No
significant differences were observed in basal meta-
bolic rate or in exercising metabolic rate by body
weight (including clothing) for any season. It is
suggested that the total exercising energy expendi-
ture during winter may be increased as a result
of the additional clothing worn.

11104
Margaria, R., 1961

P. Cerretelli, S. Marchi,and L. Rossi
MAXIMUM EXERCISE IN OXYGEN. — Interna-
tionale Zeitschrift fiir angewandte Physiologie
(Berlin), 18 (6): 465-467. 1961. In English.

The maximum oxygen consumption, as measured
during strenuous exercise, is increased by 10%
when breathing pure oxygen, of the same order of
magnitude as the Og increase in blood. The better
performance while breathing O3 is therefore ex-
plained as due to the increased blood Og avalilable,
other factors, such as a higher saturation of hemo-
globin or a faster blood circulation, having no ap-
preciable importance. (Authors' summary)

11105

Mazzella, G. 1960
[LEUKOCYTIC PEROXIDASES, OXIDASES AND
GLYCOPOLYSACCHARIDES AFTER INTENSE AND
PROLONGED MUSCULAR WORK ] Perossidast,
ossidasi e glicopolisaccaridi leucocitari dopo lavo-
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ro muscolare intenso e protratto. — Rivista di
medicina aeronautica e spaziale (Roma), 23 (1):117-
122. Jan.-March 1960. In Italian, with English
summary (p. 121)

No statistically significant changes were observed
in the leukocyte content of peroxidases, oxidases
and glycopolysaccharides of thirty-nine men, with
an average age of nineteen, following intense mus-
cular exercise on a treadmill ergometer prolonged
for a period of thirty minutes. An increase was
observed in the leukocyte count.

11106

Mazzella, G. 1961
[LEUKOCYTE RESISTANCE AFTER INTENSE MUS-
CULAR WORK] Resistenze leucocitarie dopo lavoro
muscolare intenso.—In: IInd World-IVth European
Aviation and Space Medicine Congress (Rome, 1959),
Papers, vol. 2, part 1, p. 153-162. Roma, 1961. In
Italian.

Forty subjects of 19 years of age performed in-
tense muscular work. Blood samples were taken be-
fore work, soon after work, and after a 30-minute
rest period. Following intense work until exhaustion
the increased number of leukocytes was not quantita-
tively related to the degree of work. The numberical
increase of leukocytes was attributed largely to the
relative and absolute increases in mononucleate cells
(lymphocytes and monocytes). Upon subjecting leu-
kocytes to the leukocyte resistance test it was found
that their resistance decreased in hypotonic saline
solutions, quickly and easily destroying the mononu-
cleate elements which had entered the circulation in
great numbers. Although the emission and destruc-
tion of these elements was rapid, they returned to
within normal limits after 30 minutes. This phenom-
enon may be attributed to an adrenaline type of sub-
stance if not to adrenaline itself. Included is a graph
of leukocyte-destruction curves, and a table listing
percentage loss in absolute values of polynucleates
and mononucleates considered before and after work,
and after 120 minutes.

11107
Mazzella, G. 1961

[HEMATOLOGICAL VARIATIONS IN SUBJECTS EX~
POSED TO MUSCULAR WORK PROTRACTED UNTIL
EXHAUSTION] Variazioni ematologiche in soggetti
sottoposti a lavoro muscolare protratto sino ad esau-
rimento. —In: IInd World-IVth European Aviation
and Space Medicine Congress (Rome, 1959), Papers,
vol. 2, part 1, p. 141-152, 1 foiding table. In Italian.

Forty subjects between 18 and 24 years of age were
exposed to protracted muscular work on the treadmill
ergometer until they became exhausted. Hematologi-
cal studies made after work showed a great increase
in leukocytes (47.8%) with relative and absolute lym-
phocytosis. This phenomenon may be caused by the
action of adrenaline on the hematopoietic organs, as-
sociated with fatigue factors, and hemoconcentration
caused by the increase of muscular osmotic pressure.
Also considered as possible causative factors are
water loss due to perspiration and hyperventilation.
Leukocytosis was not proportional with the quantity
of work done. Hemoglobin revealed an increase lower
than that of erythrocytes, whereas reticulocytes ex-
hibited a somewhat irregular behavior. Included are
representative tables and graphs of the blood picture
before and after work and during rest, and the leuko-
cyte and eosinophil picture before and after work and
during rest.
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11108
Michael, E. D., 1961

K. E. Hutton, and S. M. Horvath
CARDIORESPIRATORY RESPONSES DURING PRO-
LONGED EXERCISE. — Jour. Applied Physiol.,
16 (6): 997-1000. Nov. 1961.

Three healthy male subjects 20 years of age
were exercised for 2-8 hours riding a bicycle er-
gometer or walking on a treadmill. Higher heart
rates were found with the bicycle rides than with
the walking exercises with equivalent oxygen up-
takes. The subjects could not work on the bicycle
ergometer at oxygen uptakes of 1.8 liters/min, for
more than 4 hours but could with this uptake walk
8 hours. The results indicated that an 8-hour pe-
riod of exercise could be completed without undue
fatigue whenever the energy cost did not exceed
35% of the maximum oxygen uptake where heart
rates, oxygen uptakes, and rectal temperatures re-
mained below 120 beats/min., 1.4 liters/min., and
38° C.,respectively. The heart rate appeared to be
the important factor for estimating 8-hour work
endurance. A rate of 140 beats/min. could not be
maintained for more than 4 hours or a rate of 160
beats/min. for more than 2 hours without extreme
fatigue. (Authors' abhstract)

11109
Paolucci, G. 1961

[ALBUMINURIA AND CYLINDRURIA IN SUBJECTS
EXPOSED TO INTENSE MUSCULAR WORK PRO-
TRACTED UNTIL EXHAUSTION] Albuminuria e
cilindruria in soggetti sottoposti a lavoro muscolare
intenso, e protratto fino ad esaurimento.—In: IInd
World-IVth European Aviation and Space Medicine
Congress (Rome, 1959), Papers, vol. 2, part 1, p.
167-172. Roma, 1961. In Italian.

Men between 18-24 years of age performed intense
muscular work on the treadmill ergometer until they
were exhausted. The subjects were divided into three
groups according to the duration of work (minimum,
average, maximum work) and urinary studies were
made. Out of 143 subjects, 65 had abnormal elements
in the urine after muscular work; albumin, 27.2%;
cylinders, 72.4%; and albumin and cylinders in the
same subject, 37.2%. Cases with abnormal urinary
elements increased proportionally with the degree of
work. It is postulated that these elements may re-
sult from renal circulatory changes caused by possi-
ble arteriolar vasoconstriction or venous capillary
stasis, depending on the stress.

11110
Person, R. S, 1960

[ELECTROPHYSIOLOGICAL STUDY OF THE AC-
TIVITY OF THE MOTOR APPARATUS OF MAN
DURING FATIGUE] Elektrofiziologicheskoe issle-
dovanie deiatel'nosti dvigatel'nogo apparata chelo-
veka pri utomlenii. — Fiziologicheskii zhurnal
SSSR (Leningrad), 46 (7): 810-818. July 1960. In
Russian, with English summary (p. 818).

English translation in: Sechenov Physiological
Journal of the USSR (Pergamon Press, London),
46 (7): 945-954. 1960.

Electromyographic investigations of static work
using a constant and moderate load demonstrated
increase in the amplitude and reduction of fre-
quency of the EMG during fatigue. Increase in
amplitude of the summated EMG was present with
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all loads. Reduction of frequency was proportional
to the load employed. The amplitude of the sum-
mated EMG in the active muscle increased also in
the absence of a spread of excitation to the antag-
onists during fatigue. During static work of sup-
porting a load, the increase in amplitude was ac-
companied by increased tremor. When the load
was supported by pressure on a dynamometer with
the same force, tremor was reduced, and the
amplitude decreased considerably. These results
point to changes in the functional conditions of
nerve centers during fatigue, with reduction in
economy and greater tension. A greater number of
motor units is excited because of incoordination
phenomena and synchronization of motor-neuron dis-
charges. The results are not in agreement with the
concept of fatigue as a peripheral phenomenon,

11111
Person, R. S.,
and K. Golubovich
[ELECTROMYOGRAPHIC INVESTIGATION ON FA-
TIGUE IN MAN IN THE PRESENCE OF ARTIFI-
CIAL ISCHEMIA OF THE ACTIVE MUSCLE] Elek-
tromiograficheskoe issledovanie utomleniia u che-
loveka v usloviiakh iskusstvennoi ishemii rabota-
iushchei myshtsy. — Fiziologicheskii znurnal
SSSR (Moskva), 46 (10): 1181-1187. Oct. 1960. In
Russian, with English summary (p. 1186-1187).
English translation in: Sechenov Physiol. Jour.
USSR (Pergamon Press, New York), 46 (10): 1380-
1387. Feb. 1361,

Surface electrodes were used to record the elec-
tromyograms of man during fatigue (static work
with a constant load) while the blood supply to the
muscles was normal and while ischemia was arti-
fictally produced by application of a pneumatic cuff.
Ischemia of the active muscle had both a local and
a reflex effect, accelerating and intensifying those
changes in the efferent impulsation to the muscle
which are characteristic of fatigue (increase of
amplitude and reduction of frequency in the EMG).
This reflex effect was also seen in the presence
ischemia of adjacent muscles not taking part in the
activity. This demonstrates the importance of af-
ferent influences, determined by changes in the ac-
tive organ, in the development of central processes
connected with fatigue. (Authors' conclusions,
modified)

1960

11112
Pineda, A.,
and M., A. Adkisson
ELECTROENCEPHALOGRAPHIC STUDIES IN PHYS-
ICAL FATIGUE. — Texas Reports Biol. and Med.,
19 (2): 332-342. Summer 1961.

1¢61

Electroencephalographic studies on 16 human
subjects were performed in the rested state and
immediately following strenuous physical exercise,
and the changes in amplitude and per cent time
alpha (alpha index) were noted. There was a sig-
nificint and consistent increase in the alpha index
of all subjects following exercise, and in the ap-
pearunce of alpha rhythm in some subjects in
which alpha had been absent prior to the exercise.
Subjecis with moderate alpha activity prior to
piysical fatigue demonstrated more dramatically
the increcxse in alpha index. The average increase
in ampittude ranged from 15 microvolts in the
right occipital region to 19 microvolts in the right

506

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61

.

frontal region, and an average of 16 microvolts in-
crease on the left following physical fatigue. The
various factors involved which might have pro-
duced the EEG changes observed after physical
fatigue are discussed. (Authors' summary, modi-
fied)

11113

Reeves, J. T., 1961
R. F. Grover, S. G. Blount, and G. F. Filley
CARDIAC OUTPUT RESPONSE TO STANDING AND
TREADMILL WALKING. — Jour. Applied Physiol.,

16 (2): 283-288. March 1961.

Cardiac output measurements during cardiac
catheterization were obtained in normal subjects
for several grades of treadmill exercise. Femoral
venous blood was sampled and the A-V oxygen dif-
ference for the exercising leg obtained. Measure-
ments of central and femoral A-V oxygen differ-
ence and total oxygen uptake were also obtained in
normal subjects during supine rest and during
standing. When subjects merely stood, the A-V
oxygen difference for the leg increased (whether
the leg bore weight or not) much more than did
that for the whole body. During treadmill walking
femoral A-V oxygen difference was usually no
greater than that during standing., Cardiac output
was smaller and total body A-V oxygen difference
was greater for treadmill walking than for supine
bicycle exercise in which comparable levels of
oxygen uptake were achieved. It is clear that
change in posture alters the cardiac output re-
sponse to exercise. An important aspect of the al-
tered response was a marked difference in the
circulation within the leg for these two postures
both at rest and during exercise. (Authors' ab-
stract)

11114
Reeves, J. T.,

1961
R. F. Grover, G. F. Filley, and S. G. Blount
CIRCULATORY CHANGES IN MAN DURING MILD
SUPINE EXERCISE. — Jour. Applied Physiol.,

16 (2): 279-282, March 1961.

Cardiac output and femoral A-V oxygen differ-
ence were measured in each of seven normal men
at rest and during several stints of supine exer-
cise to investigate the mechanisms of oxygen trans-
port for stepwise increments of oxygen uptake. The
femoral A-V oxygen difference increased sharply
for mild exercise and showed smaller further in-
crease for heavier exercise stints. The pulmonary
A-V oxygen difference fcllowed a similar behavior
where the changes were of smaller magnitude. For
mild exercise, increasing oxygen transport appar-
ently depends to a greater extent on increasing
femoral iissue oxygen extraction and to a lesser
extent on increased femoral and total blood flow.
For heavier exertion, increasing oxygen transport
depends to a greater extent on increasing flow and
to a smaller extent on a widening tissue oxygen
extraction. Mechanisms which are utilized to meet
the increased metabolic demands of exercise de-
pend in part upon the severity of the exertion,
Cardiac output appears not to be a simple linear
function of oxygen upiake for various metabolic
demands ranging from rest to heavy exercise,.
(Authors' abstract)
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11115

ratory frequency were measured immediately before
Reichard, G. A., 1961

and during muscular work, and during the first 15

B. Issekutz, P. Kimbel, R. C. Putnam, N. J.
Hochella, and S. Weinhouse
BLOOD GLUCOSE METABOLISM IN MAN DURING
MUSCULAR WORK. — Jour. Applied Physiol.,
16 (6): 1001-1005. Nov. 1961.

A resting human subject was given an intravenous
injection of a "trace' dose of Cl4-labeled glucose,
and blood and respiratory carbon dioxide (COg2)
samples were collected during ensuing rest, exer-
cise, and rest periods. Immediately with onset of
exercise, blood lactate level and COg excretion in-
creased greatly, but their. low specific activities in
comparison with that of the blood glucose indicated
their origin from endogenous substrates, presum-
ably muscle glycogen. During the subsequent re-
covery period the specific activities of lactate and
CO2 rose while the blood lactate and respiratory
COg excretion dropped to normal levels. Although
the level of blood glucose did not change markedly,
its specific activity fell more rapidly during work
than during rest, indicating a greater 'turnover".
However, this increased turnover began some time
after commencement of work and continued into the
subsequent recovery period. These findings suggest
that the stored muscle glycogen represents the im-
mediate fuel for glycolysis and respiration of work-
ing muscle. Subsequently, there is an increased up-
take of the blood glucose by working muscle, com-
pensated in the present experiments by an in-
creased hepatic glucose output. (From the authors'
abstract)

11116
Robinson, K, W.,

and W, V, Macfarlane
URINARY EXCRETION OF ADRENAL STEROIDS
DURING EXERCISE IN HOT ATMOSPHERES,—Jour.
Applied Physiol., 12 (1): 13-16. Jan, 1958,

A study was made of adrenal cortical activity and
the salt- and water-saving activity of the kidney dur-
ing a 4-hour period of intermittent exercise (rowing)
at a temperature of 40.5° C. Analyses of urine col-
lected at half-hour intervals revealed a rapid initial
fall in the output of 17-ketosteroids and 17-ketogenic
steroids to a constant low level, When the severity
of exercise was increased to the point of distress in
one subject, the initial fall in steroids was followed
by an increase to control levels. All measures
showed a rapid return to control values after return
to a cool environment,

1958

11117

Rossanigo, F.,

and B. Tagliamonte
[RESPIRATORY AND CARDIOCIRCULATORY CON-
DITIONS DURING AND AFTER THE 50-CM.-HIGH
STEP TEST IN SUBJECTS TRAINED TO PERFORM
PHYSICAL EXERCISE] Condizioni respiratorie e
cardio-circolatorie durante e dopo la prova dello
scalino alto 50 cm in soggetti allenati all'esercizio
fisico,—Rivista di medicina aeronautica (Roma),
21 (2): 243-254. April-June 1958. In Italian, with
English summary (p. 252).

1958

A group of 10 subjects trained to perform physical
exercises, carried out a functional test which con-
sisted in mounting and descending a2 50-cm.-high
step, 30 times per minute for five minutes, Pul-
monary ventilation as well as pulse rate and respi-
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Saha, H.

minutes of recovery. Humeral arterial pressure
was measured at rest, immediately after work, and
during recovery. Oxygen consumption, energy con-
sumption (in cal./min.), cal./liter ratio, and Oy
equivalent were calculated from the data obtained.
The results, compared with those obtained in a pre-
vious investigation conducted on untrained subjects,
revealed greater physical efficiency of trained indi-
viduals, as evidenced both by a higher energetic
yield of lung ventilation and by a more satisfactory
response of the cardiovascular system. They also
proved that even trained subjects cannot reach a
"'steady state' by means of such exercise. (Authors'
summary, modified)

11118
Rowe, D. S.,

1961
and J. F. Soothill

THE PROTEINS OF POSTURAL AND EXERCISE

PROTEINURIA. — Clinical Sci. (London), 21 (1):

87-91. Aug. 1961.

The types of proteinuria induced in healthy sub-
jects by exercise and by changes of posture differ
in terms of selectivity to a range of serum pro-
tein molecules of different molecular weights, as
shown by immunochemical estimation of urine/ser-
um concentration ratios. Values obtained for the
mean molecular weight of the protein were lower
for exercise proteinuria than for postural protein-
uria. (From the authors' summary)

11119

1959
STUDIES ON THE RESPIRATORY METABOLISM OF
TENSING NORGAY AND OTHER SUBJECTS.—
Indian Jour. Med. Research (Kasauli), 47 (4): 423-
427. July 1959.

The respiratory metabolism of Tensing Norgay
(the first man to climb Mt. Everest) was compared
with that of three other subjects during hili-climbing
with loads at an altitude of about 7,000 feet above
sea-level at Darjeeling. Each subject performed
four experiments involving work of different grades
of severity. Tensing Norgay's low respiratory quo-
tient values indicated that he could perform these
experiments without any sign of exhaustion. The
values of metabolic rate ratio showed that of all the
subjects he had the best physical fitness. In addition,
he exhibited a maximum and constant respiratory
efficiency as demonstrated by the volume of expired
oxygen values. (From the author's summary)

1961

[CORRELATION BETWEEN MUSCLE FORCE AND
EMG (Abstract)]. — In: [Abstracts from the gth
meeting of the Japanese Aviation Medicine and
Psychology Society]. Nthon KO8kl Igaku Shinri Gakkai
Kiroku (Tokyo), no, 11: 3-4. May 27, 1961, In Jap-
anese,

Adult men using a steel grip performed pushing,
pulling, adductive, and abductive movements, Each
movement was divided into four stages with ten-
sions of 1.5, 3.0, 4.5 and 6.0 kilograms, and the
subject maintained each tension for five seconds,

A limited proportional relation exists between mus-
cle force and the electromyographic recording, and
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when tension exceeds a certain point the correla-
tion describes a plateau. Excitability ic sometimes
reduced when muscle tension is consistently in-
creased, When muscle tension is maintained, an en-
largement of the spike is seen, and as excitability
is reduced the ability to maintain tension is lost.
(Dr. H. Saiki)

11121
Schlessinger, B. S., 1958
F. H. Wilson, and C. B, Haven
INFLUENCE OF EXERCISE AND DIET ON THE
BLOOD LIPIDS OF A MILITARY POPULATION, ~—
School of Aviation Medicine, Randolph Air Force
Base, Texas. Report no. 59-6, Oct. 1958. 6 p.
Also published in: Military Med., 123 (4): 274-
278. Oct. 1958.

Blood samples were obtained from a group of 199
basic trainees at the beginning, midpoint, and termi-
nation of the 8-week training period. During this
period, the subjects were placed on a regimen of ex-
tensive physical exercise and a diet high in fat con-
tent. Analyses of the blood lipids showed that the
concentrations of the cholesterol, lipid phosphorus,
and Sf 20-400 lipoproteins increased, and the levels
of Sf 0-12, Sf 12-20, and 1.2 lipoproteins as well as
the atherogenic index decreased. The results indi-
cated a beneficial effect of the physical exercise reg-
imen. (Authors' abstract)

11122
Schleusing, G., 1961
J. Hiller, and G. Neumann

[PHENOMENA OF ADAPTATION TO EXERCISE
IN THE HEART AND CIRCULATION] Trainingsan-
passungserscheinungen von Herz und Kreislauf. —
Zeitschrift fiir Alternsforschung (Leipzig), 15 (2):
111-121. May 1961. In German, with English sum-
mary (p. 120)

Investigations were conducted with 25 non-ath-
letic individuals and 187 athletes of various disci-
plines. Phystological indices determined were
cardiac output, Og intake, and pulse rate, as well
as body size, body weight, body surface, and Kamp
index. The following quotients were calculated:

(1) HV (heart volume):Og; (2) HV:body weight; (3)
HV:body surface in sq. m.; (4) HV:Kamp index,

(5) Og:pulse:body weight; and (6) Og:pulse:Kamp in-
dex. The quotients insure a better evaluation of the
progress of adaptation to exercise than the abso-
lute values in isolated consideration. (Authors'
summary, modified)

11123
Schwartz, A, E,, 1958
W. Lawrence, and K. E. Roberts
ELEVATION OF PERIPHERAL BLOOD AMMONIA
FOLLOWING MUSCULAR EXERCISE,—Proc. Soc.
Exper. Biol, and Med., 98 (3): 548-550. July 1958,

The relationship of blood ammonia concentration
to the hyperpnea associated with muscular exercise
was investigated. Blood ammonia, blood pH, and
plasma total CO9 content were measured in patients
subjected to electroshock therapy, in dogs adminis~-
tered Metrazol to induce convulsions, and in normal
subjects performing voluntary muscular exercise
(running). Muscular exercise produced consistent
decreases in blood pH and plasma CO9, and an in-
crease in blood ammonia, The increase in blood
ammonia is attributed to deamination within the mus-
cles. A causative relationship between blood ammo-
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nia and hyperpnea was not established, since the
maximal increase in ventilation occurred immedi-
ately after exercise in normal subjects, while the
elevation in blood ammonia reached a maximum
after 4 minutes of exercise, and persisted after
ventilation returned to normal levels.

11124

Sendroy, J. 1958
RELATIONSHIP OF OXYGEN DEBT. TO BLOOD
LACTATE AND PYRUVATE IN EXERCISED
DOGS.~—Naval Medical Research Inst., Bethesda,
Md. (Project no. NM 004 006.04.01). Research
Report (vol. 16, p. 787-802), Oct. 3, 1958.

AD 210 414

In experiments carried out on anesthetized dogs,
31 oxygen debt estimates were obtained from 5
animals subjected to various intensities of exercise
by electrical stimulation. The blood lactate levels
found in recovery did not indicate the extent of de-
velopment of Oy debt; hence these values obscured
the metabolic basis of debt. According to present
concepts of biological oxidations and tissue energy
production, the mass action effect of measured
pyruvate changes in conditions of Og lack may be
used to correct the values for total lactate produc-
tion. The "excess lactate' which remains should
alone be related to oxygen debt development. Oxygen
debt values, based on the oxygen-equivalent of lac-
tate distributed throughout the total body water,
have been calculated from total, and "excess',
blood lactate levels. The data show a wide diver-
gence between values for the conventional respira-
tory debt and those for body lactate calculated from
total blood lactate analyses. However, there is a
close correlation between "excess lactate' debt, and
oxygen debt, at levels of exercise from mild to
severe. Although lactate production was increased
in resting animals injected with pyruvate, no sig-
nificant part of this was calculable as "excess
lactate'". These experiments suggest that (1) blood
total lactate concentration is unrelated to body
oxygen debt, but (2) the production of ""excess
lactate", a simple function of changes in both body
pyruvate and lactate, is highly predictive of the
oxygen debt. (Author's abstract) (41 references)

11125

Sepe, E, 1959
[EFFECT OF MUSCULAR WORK PROLONGED TO
EXHAUSTION ON BEHAVIOR OF THE PATELLAR
REFLEX IN MAN] Eifetto di un lavoro muscolare
protratto sino alla fatica sul comportamento del ri-
flesso rotuleo nell'uomo,—Rivista di medicinaaero-
nautica e spaziale (Roma), 22 (1): 104-112, Jan.-
Mar. 1959, In Italian, with English summary (p.111).

The patellar reflex was recorded before and after
exercise in 10 normal men between 20 and 30 years
of age and weighing 65-85 kg. The intensity and du-
ration of exercise were capable of inducing moderate
fatigue. Based on tabulations of the electromyo-
graphic action potentials executed before and imm_e-
diately after the exercise by eliciting the reflex with
graded stimuli, the author concludes that aside from
a moderate increase of the latency interval between
stimulation and reflex response, fatigue reduces the
amplitude and heightens the patellar reflex.
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11126

Shepard, R. H., 1959
E. Varnauskas, H. B. Martin, H. A. White, S. Per-
mutt, J. E. Cotes, and R. L. Riley

THE RELATIONSHIP BETWEEN CARDIAC OUTPUT

AND THE APPARENT DIFFUSING CAPACITY OF

THE LUNG IN NORMAL MEN DURING TREADMILL

EXERCISE.—Johns Hopkins Hospital. Dept. of En-

vironmental Medicine, Baltimore, Md.; issued by

School of Aviation Medicine, Randolph Air Force

Base, Tex. Report no. 58-137, Jan. 1959. 13 p.

Two methods for estimating pulmonary diffusing
capacity (steady-state O9 method of Lilienthal and
Riley and steady-state CO method of Filley) were
compared by applying them simultaneously in three
normal young men at different levels of treadmill
exercise with and without hypoxia. Carciac output
(indicator dilution) was estimated at the same time.
Subjects were studied at each of four levels of exer-
cise producing oxygen uptakes between 1 and 2.5
liters per minute and cardiac outputs between 9 and
22 liters per minute. Diffusing capacity for CO in-
creased progressively with increasing exercise in all
subjects. It was higher during hyposix than during
air breathing at the same level of exercise, as were
total ventilation, tidal volume, and cardiac output.
This increase in DCO cannot be explained solely on
the basis of increased affinity of hemoglobin for CO
during hypoxia. Diffusing capacity for oxygen in-
creased progressively until the cardiac output
reached about 15 liters per minute but did not in~
crease significantly with further increase in cardiac
output. The reasons for the difference in the shape
of the curve of diffusing capacity vs. cardiac output
in the case of CO as opposed to Oy remain obscure
but are believed to be related primarilytodifferences
in the weighting of the many factors involved. (Au-
thors' abstract)

11127
sills, F. D.,

1958
and A. L. Olson

ACTION POTENTIALS IN UNEXERCISED ARM

WHEN OPPOSITE ARM IS EXERCISED.—Research

Quarterly, 29 (2): 213-221. May 1958.

The electrical activity in an unexercised arm was
recorded when the opposite arm was exercised. The'
subject exercised the opposite arm by raising it to a
45° angle, as four and one-half pound weights were
systematically added until the subject could nolonger
perform the exercise. The microvoltage was re-
corded by taking a photograph of the cathode-ray-
oscillograph. It was found that: (a) the microvoltage
increased as the resistance increased; (b) on an av-
erage, 70% of maximum strength elicited a potential
of ten microvolts in the unexercised arm; and (c)
maximum contractions elicited, on an average, 30.4
microvolts in the unexercised arm. It is concluded
that either muscle setting or active exercises will
elicit higher potentials in an arm than will exercis-
ing the opposite arm against maximum resistance.
(Authors' abstract)

11128
Sologub, E. B,

1960
[CHANGES IN THE EEG OF MAN PRODUCED BY
MUSCULAR WORK] Izmeneniia EEG cheloveka pod
vlilaniem myshechnoi raboty. — Fiziologicheskii
zhurnal SSSR (Leningrad), 46 (7): 786-794. July

1960. In Russian, with English summary (p. 794).
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English translation in: Sechenov Physiological
Journal of the USSR (Pergamon Press, New York),
46 (7): 817-928. Dec. 1960.

Simultaneous recordings of the EEG, ECG, EMG,
pneumogram and ergogram revealed a relationship
between EEG changes and the stages of exercise.
Asynchronous high frequency (AHF) activity seen
on the EEG during the first stage and the begin-
ning of the second stage was replaced by snychro-
nous high frequency activity during transition to the
steady state, by slow potentials in the work
rhythm, and, finally, by alpha waves. Parallel to
EEG changes, a reduction of respiratory and car-
diac center excitability, "concentration of muscular
force", and a sharp increase in endurance were
observed. Reappearance of AHF in the "dead
point” state indicates inhibition of the cortical
centers and asynchronism of their excitation with
resulting disruption of the cardiac, respiratory,
and motor functions. Local responses of the motor
area in the cortex to proprioceptive stimuli shifted
during work as follows: the amplitude increased,
the slow components disappeared, high-frequency
oscillations increased, and latency was reduced
from 120-90 to 10-30 msec. (Author's conclusions,
modified)

11129
Starke, R. D.,

1961
and R. G. Bartlett

A SIMPLE TECHNIQUE FOR MEASURING THE

OXYGEN COST OF PHYSICAL WORK. — Naval

School of Aviation Medicine, Pensacola, Fla. (Proj-

ect no. MR005.13-3100, Subtask 8). Report no. 8,

Dec. 5, 1961, 1148 p.

A simple, inexpensive, yet accurate method for
measuring the oxygen cost of a physical work load
has been developed. With the use of minor modifi-
cations of a common metabolimeter, oxygen cost
is simply computed by measuring the volume dis-
placement of resting oxygen uptake slopes on either
side of a period of physical work. (Authors' ab-
stract)

11130
Sterescu, N.,

1961
Z. Covasneanu, and A. Stancu
[EXPERIMENTAL STUDIES ON THE FUNCTIONAL
STATE OF THE THYROID GLAND DURING THE
PERIOD OF REST WHICH FOLLOWS EFFORT:
STUDIES USING RADIOIODINE (1131)y AND RADDO-
PHOSPHORUS (P32) Cercetiiri experimentale pri-
vind starea funcf{ional¥ a tiroidei in perioada re-
pausului post-efort: Studii cu ajutorul 131 g p32,
~— Studii i cercetffri de fiziologie (Bucuresgti),
6 (1): 107-113. 1961, In Rumanian, with French
summary (p. 112).

Radioiodine (I1131) and radiophosphorus (P32)were
administered to guinea pigs at the end of a period
of physical effort. During the rest period the thy-
rold remained in a state of compensatory hyper-
function to become normal an hour after the ces-
sation of the effort. The thyroid iodine absorption
was increased by 46%, and thyroid phosphorus db-
sorption by 38%. The functional stimulation of the
thyroid during the rest period following effort is
due to an activation of the thyrotropic hormone
secretion, which can be blocked by thyroxine ad-
ministration,
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11131

Strollo, M. 1961
[ASPECTS OF MENTAL ACTIVITY IN RELATION
TO INTENSE AND PROTRACTED MUSCULAR
WORK] Aspetti dell'attivita mentale in rapporto a
lavoro muscolare intenso e protratto.—In: IInd
World-IVth European Aviation and Space Medicine
Congress (Rome, 1959), Papers, vol. 2, part 1,
p. 43-51. Roma, 1961, In Italian.

Young men between 18 and 22 years of age were
given two tests, arithmetical calculations (150 sub-
jects) and the "barrage' test (Boganelli) or cancella-
tion signs (50 sut:jects), while at rest and after
prolonged, intense muscular work performed either
on the cyclo- or treadmill ergometer. Percentual
qualitative and quantitative studies were made of
individual performance of the two tests and the num-
ber of errors made after muscular work, along with
tabulations of individual performance of the tests
before and after work. Prolonged intense muscular
work did not cause significant modifications in
mental efficiency during performance of the two
tests, ’

11132

Strollo, M. 1961
[PERCEPTIVE AND PSYCHOMOTOR FUNCTION
IN RELATION TO PROTRACTED AND INTENSE
MUSCULAR WORK] Funzione percettiva e
psicomotoria in rapporto a lavoro muscolare
protratto ed intenso,—In: IInd World-IVth
European Aviation and Space Medicine Congress
(Rome, 1959), Papers, vol, 2, part 1, p. 52-60.
Roma, 1961, In Italian.

Tachistoscopic (measuring visual perception) and
simple reaction time {measuring psychomotor per-
formance) tests were administered to 50 males
between 18-22 years of age before and after pro-
longed, intense muscular effort on the cyclo- and
treadmill ergometer, and after the first fifteen
minutes of rest (tachistoscopy only). A slight de-
crease of the reproduced elements in the tachis-
toscopic test was observed after muscular work,
with an increase of errors during post-work sittings.
Regarding the reaction time test, 70% of the subjects
revealed no change or a slight improvement after
work; the remaining 30% showed a slight prolonga-
tion of motor reaction time, Included are represen-
tative tabulations of percentual quantitative and
qualitative data of individual performance on
psychomotor and perceptual tests before and after
prolonged, intense muscular work.

11133
Swartz, B.,
and K. Akerman

CALIBRATION OF A SIMPLIFIED BICYCLE-
ERGOMETER TEST OF PHYSICAL WORKING CA-
PACITY.—Meddelanden fran flyg- och navalmedi-
cinska nimnden (Stockholm), 7 (1): 1-5. 1958, In
English.

In a simplified bicycle-ergometer test, the sub-
ject's pulse and breathing frequencies were measured
for 6 or 8 minutes, and his work capacity was deter-
mined for a single weight load. Data obtained from
this test were compared with the results of a con-
ventional but longer clinical method, in order to de-
termine the feasibility of employing the simplified
method for testing work capacities on large numbers
of service personnel. A weight pack of 900 kg./min.
was used for men, and a load of 600 kg./min. for

1958
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women. Under these loads, an expected pulse rate
ranging from 120-600 beats/min. was anticipated.
The results obtained during a short test period from
the simplified test indicated fluctuations of pulse
rates in individuals with low working capacities. The
authors conclude that the best may be of value inpre-
liminary classifications of individuais withrespect to
their work capacity.

11134
Szwarcowa, H.,

and A. Wroiiski
[THE EFFECT OF PHYSICAL EXERTION AND
FATIGUE ON THE RATE OF UROPEPSIN EXCRE-
TION] Wplyw wysiku fizycznego i zmeczenia na
wydalanie uropepsyny doniesienie wstgpne. —
Endokrynologia polska (Warszawa), 12 (1): 95-103.
Jan.- Feb, 1961, In Polish, with English summary
(p. 103).

Uropepsin excretion was measured at rest, after
routine exercise, and after exhausting exercise in
7 women and 28 men living at the School of Physi-
cal Education in Poland. Contrary to other findings
differences in uropepsin excretion between men
and women under the above conditions did not ex-
ceed 28.7%, probably due to similar living and
training conditions. Uropepsin excretion increased
significantly after routine exercise; it diminished
after exhausting exercise. The rate of uropepsin
excretion reflects adrenocortical function which is
stimulated by physical exercise. Excessive exer-
tion causes transitional functional insufficiency of
the adrenal cortex accompanied by diminished
uropepsin output. It is proposed that measuring
the rate of uropepsin output may be of value in
estimating an individual's capacity for physical
work. (Authors' summary, modified)

1961

11135
Takahashi, A.

1961
MUSCLE EXERCISE AND THE HYPOTHALAMO-
SYMPATHICO-ADRENOMEDULLARY SYSTEM,
WITH SPECIAL REFERENCE TO THE HOMEO-
STASIS OF BLOOD SUGAR LEVEL FOLLOWING
MUSCLE EXERCISE AND THE INTERRELATION-
SHIP BETWEEN MUSCLE EXERCISE AND ADREN-
ALINE., — Nagoya Jour. Med. Sci. (Nagoya), 24 (1):
37-71. Aug. 1961.

Normal subjects and patients with various
neurohumoral disorders excercised with a load of
4 kg. for 5 minutes on a bicycle ergometer.
Before exercise various sympathicolytic drugs were
given. Following muscle exercise hyperlacticacide-
mia, lenkocytosis, eosinopenia, and increased
urinary excretion of adrenaline and noradrenaline
were observed. These reactions were effected by
the sympathicolytic drugs. Excercise activated the
sympathico-adrenomedullary system and promoted
adrenaline secretion. Adrenaline probably activated
muscle phosphorylase, which prevented over-
fatigue. After exercise in normal subjects the
blood sugar pattern was usually stable, while in
pretreated or pathologic subjects there was an
irregularly fluctuating pattern. It appeared that
after exercise the blood sugar level was partially
modulated by the sympathico-adrenomedullary
system. (Author's summary, modified) (98 refer-
ences)
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11136
Trakhtenberg, 1. M.,

and I. V. Savitsky [Savitskii}
EXPERIMENTAL DATA ON SECHENOV'S PHE-
NOMENON DURING DYNAMIC WORK. II. CHANGES
IN EFFICIENCY IN THE PROCESS OF PROLONGED
MUSCULAR ACTIVITY WITH PASSIVE AND ACTIVE
INTERRUPTIONS. — Bull. Exper. Biol. and Med.
(Consultants Bureau, New York), 43 (1): 26-28. 1958.

English translation of item no. 7580, vol. VI, 1957.

1958
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Vereshchagin, N. K. 1958
THE EFFECTS OF STATIC EFFORTS ON BODILY
FUNCTIONS,—Sechenov Physiol. Jour. USSR (Per-
gamon Press, New York), 43 (7/8): 646-651. [1958].
English translation of item no. 7582, vol VI,

i. Fatigue

11138
Armington, J. C.,
and L. L. Mitnick
ELECTROENCEPHALOGRAM AND SLEEP DE-
PRIVATION.—Jour,. Applied Physiol., 14 (2):
247-250. March 1959,
The occipital alpha rhythm was recorded from ten
subjects before, during and after a 98-hour period
of sleep deprivation. The alpha rhythm declined
progressively and was nearly absent in most sub-
jects after 50 hours of deprivation. At every stage of
deprivation the alpha activity was smaller during
counting as compared to adding numbers. Stimuli
that normally produce alpha block were found to
elicit alpha rhythm when the effects of deprivation
were apparent. Following deprivation, alpha activity
. recovered rapidly and within 24 hours was essen-
tially normal. (Authors' abstract)

1959

11139
Ax, A,,
and E. D. Luby
AUTONOMIC RESPONSES TO SLEEP DEPRIVA-
TION. — Arch. Gen. Psychiat., 4 (1): 55-59.
Jan. 1961.

Five subjects were studied physiologically during
a 123-hour vigil of wakefulness. Of twelve phys-
iological measures, six showed consistent changes
from previgil and postvigil control values. Palmar
sweating, muscle tension, finger temperature, and
body temperature fell consistently. Palmar sweat-
ing and diastolic blood pressure increments to a
pain stimulus also declined markedly. These phys-
iological effects of prolonged wakefulness are in-
terpreted as evidence for decreased arousal or
activation and profound central sympathetic fatigue.
Apparent contradictory changes are discussed, The
increased respiration rate and pulmonary ventila-
tHon appear to be the result of increased CO2 and
lactate in the blood, 2 product of more anaerobic
glycolysis as evidenced in collaborative biochemi-
cal studies. (Authors' summary)

1961

11140
Cappon, D.,
and R. Banks
STUDIES IN PERCEPTUAL DISTORTION:
OPPORTUNISTIC OBSERVATIONS ON SLEEP
DEPRIVATION DURING A TALKATHON.—A.M. A.
Arch. Gen. Psychiat., 2 (3): 346-349. March 1960.

1960
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A preliminary study of perceptual changes in
subjects deprived of sleep for up to 88 hours
during a talkathon showed that the frequency of
perceptual distortions tended to increase with
increasing sleep loss. Perceptual changes were
followed by the appearance of emotional dis-
turbances. A comparison of results obtained from
the administration of various standard tests
indicated that the more neurotic, nervous, anxious,
and less intelligent person was able to withstand
sleep deprivation less well.

11141
Falet, R.,

P. Mases, and C. Jacquemin
[REGARDING DONAGGIO'S TEST AS A MEANS OF
EXPLORING FATIGUE OF THE AVIATOR] A pro-
pos du test de Donaggio comme moyen d'explora-
tion de la fatigue de 1'aviateur.—Médecine aéro-
nautique (Paris), 14 (1): 5-13. 1959. In French,
with English summary (p. 11).

In studies of fatigue, Donaggio's reaction is cur-
rently considered a good test for the detection of
mucoproteinuria. The authors, while not considering
this test in itself as being absolutely reliable, be-
lieve that it could be included in an explorative psy-
chophysiological battery of tests for pilots. Taking
early results obtained in this field as a base-line,
the present research has introduced technical pre-
cision into Donaggio's reaction and effected a sta-
tistical exploration of results obtained with horse
albumin as a substance exerting a positive obstacle
action, It is proved that mucoprotein extracted
from carcinomatous patients and from positive
urine of normal subjects acts in the same way as
horse or bovine albumin, Using the standard curve
obtained with horse albumin, the authors offer a
numerical expression of mucoproteinuria which
should improve the accuracy of the Donaggio reac-
tion and thereby facilitate the study of variations
of mucoproteins in urine caused by fatiguing flying
tasks. (Authors' summary, modified)

1958

11142

Fel'dman, G. L. 1951
THE EFFECT OF DEPRIVATION OF SLEEP ON
ELECTRICAL ACTIVITY AND OTHER INDICES OF
CEREBRAL ACTIVITY IN ANIMALS, — Sechenov
Physiol. Jour. USSR (Pergamon Press, New York),
47 (2): 186-195. Dec. 1961.

Sleep deprivation experiments were carried out
on 34 animals (kittens, adult cats, and puppies)with
implanted electrodes in the motor and visual cor-
tices, and in subcortical areas. After 36 hours of
sleep deprivation the alpha-rhythm slowed down but
its amplitude increased; inhibition of the alpha-
rhythm in response to external stimulation was
weakened and its latency prolonged; thresholds for
electrical brain stimulation were raised. At 60-

82 hours of sleep deprivation the alpha-rhythm be-
came even slower (2-5/second), the general level
of electrical activity was lowered; the alpha inhi-
bition in response to external stimulation was re-
duced or absent; thresholds for electrical stimula-
tion were raised 30-40%; the strength of motor re-
action did not increase parallel to an increase in
stimulus strength; and the animal's motor coordi-
nation deteriorated. After a prolonged period of
sleep deprivation, when the animal went to sleep,
transgitional stages in EEG between wakefulness
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and sleep were absent and the deep sleep that en-
sued was characterized by an extreme reduction of
all electrical potentials. All indices were restored
almost to the initial levels by 24 hours of sleep.

11143

Fenning, L. M. 1960
VISUAL HYGIENE FOR RADAR OBSERVERS. —
Cptical Jour. and Rev. Optometry, 97 (24): 35-
36. Dec. 15, 1960.

Factors which produce optical and neurological
fatigue are described, and prophylactic measures
are suggested. The radar observer is advised to
keep his line of sight perpendicular to the oscil-
loscope, to change the visual axis and viewing dis-
tance periodically, to avold staring at one target
by fixating behind the rotating sweep for a period
of one-half to one second, and to keep the equip-
ment set for optimum indicator visibility. Proper
posture and diet and avoidance of alcohol and
nicotine poisoning, frequent short rest intervals,
and limitation of scope duty to one-half hour peri-
ods are mentioned as hygienic measures. Visual
examinations should include phoria measurements.
One solution to the fatiguing effects of contrasts
in radar room illumination is the installation of
the Broad Blue Band Lighting System, which pro-
vides blue flood lighting for the radar room with
orange filters placed over the face of the scope.

11144

Floru, R., 1961
M. Sterescu-Volanschi, E. Bittman, R. Elias, and
A, Pescaru

[RESEARCH ON THE PECULIARITIES OF NERV-

OUS FATIGUE DURING THE PROCESS OF MECH-

ANIZED AND AUTOMATIZED PRODUCTION] Cer-

cetdri privind part.lcula.ritﬁ;ile oboselil nervoase in

productia mecanizata gi automatizati, — Studil gi

cercetiri de fizlologie (Bucuresgti), 8 (4): 658-693.

1961. In Rumanian, with French summary (p. 693).

A decrease in the threshold of flicker fusion was
found at the end of the day in persons working with
automatic machines, The arrest of the alpha rhythm
upon a continuous or intermittent light stimulus
disappeared or decreased considerably at the end
of work,

11145

Frederik, W. S. ) 1959
PHYSIOLOGICAL ASPECTS OF HUMAN FATIGUE.
—A. M. A. Arch. Indus. Health, 20 (4): 297-302.
Oct. 1359,

Controversial findings in earlier studies of vari-
ous indices of fatigue are now explained on the basis
that any deterioration of performance is caused by
functional fatigue for that particular test. Analysis
of 1958 world running records showed that for high-
energy output performances (short distance runs)
objective fatigue measured by deterioration of per-
formance occurs earlier than subjective fatigue.
For low sustained performance (marathon runners)
the subjective feeling of fatigue always precedes the
actual deterioration in performance. It is hypothe-
sized that for very low-level performances the sub-
jective fatigue will begin well ahead of objective
fatigue. Application of these findings to perform-
ances in general resulted in the discovery that the
simultaneous performance of two tasks produces
after a certain time deterioration which is notice-
able in each part of this combined task. At the same

512

AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61

time the subject is still able to perform either of the
tasks separately without any difficulty. This implies
that the analysis of the performance on one task
being done simultaneously with another one could be
utilized as an indicator ‘of the onset of functional ob-
jective fatigue of the combined tasks. The deter-
mination of the onset of functional objective fatigue
of a complex task, such as flying an airplane, was
done by subjecting the pilot to a choice reaction test
while performing his duty as a pilot. The onset of
functional objective fatigue was indicated by a sig-
nificant change in the shape of the reaction time dis-
tribution as recorded on the "performance indica-
tor."”

11146
Fujle, Z.,

1960
and A. Tsuruta

[THE EFFECT OF THIOCTIC ACID ON FATIGUE]

Chiokutosan no hiro ni oyobosu eikyo ni tsuite. —

Japanese Defense Forces Med. Jour. (Tokyo), 7 (5):

31-33. May 1960. In Japanese, with English ab-

stract (p. 33).

The effect of thioctic acid on fatigue was studied
in jet aircraft maintenance personnel by means of
the cupriferrocyanide colloid reaction and flicker
fusion frequency measurements. The results indi-
cated that thioctic acid is effective in the preven-
tion of fatigue.

11147
Fujiwara, M., 1959
and K. Miki

[ON THE FATIGUE OF PILOTS OF THE ANTI-
SUBMARINE PATROL-INTERCEPTOR AIRCRAFT,
S2F] S2F talsen shfkal kdgekiki sdjishi no hird ni
tsuite. _ Japanese Defense Forces Med. Jour.
(Tokyo), 6 (4): 14-17. April 1959. In Japanese, with
English summary (p. 17).

Aspects of fatigue were studied in 51 pilots
whose duty involved flying at extremely low alti-
tudes (30-100 feet above open water) day and night
and application of more vigilance and surveillance
than is required during high-altitude flight. A sub-
jective survey of symptoms and dot-counting tests
were used to study psychophysical aspects; tactile
discrimination of size and shape of objects was
used to measure physiological aspects; and urinal-
ysis (with albumin determinations and a modified
Donaggio test) was used for the study of blochem-
ical aspects. Low-level, day flights did not cause
excessive physical fatigue. Certain amounts of
psycho-neurotic fatigue (subconsciously manifested)
were present, however, indicating that more em-
phasis should be placed on the psychological rather

than physical prevention of fatigue. (Authors' ab-
stract, modified)
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Galatioto, I. 1959

[CRITICAL FUSION FREQUENCY AS A TEST OF
OPERATIONAL FATIGUE IN AIR RESCUE CREWS].
La frequenza critica di fusione come test di fatica
operazionale negli equipaggi del soccorso aereo.—
Rivista di medicina aeronautica e spaziale (Roma),
22 (1): 148-162. Jan.-Mar. 1959. In Italian, with
English summary (p. 160-161).

The results of critical fusion frequency tests in
24 air rescue crewmen were evaluated during rest
and after rescue flights of long duration over the
sea. Based on a critical review of the tabulated
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data, the author detected fatigue in the crewmen
which was caused by glare from the sea surface,
turbulence, duration of flight, emotional stress, and
an exceedingly prolonged series of operational
flights without rest. Operational fatigue of this type
was found in each crewman examined.

11149
Grose, J. E. 1958

DEPRESSION OF MUSCLE FATIGUE CURVES BY
HEAT AND COLD.—Research Quarterly, 29 (1):
19-31. March 1958.

Immersion of the forearm in hot water (48° C.
for eight minutes) did not affect initial strength or
steady-state "fatigue level,"” but did cause a 34%
increase in the rapidity of fatigue. Substitution of
cold water (10° C.) decreased initial strength 11%
without altering the observed fatigue level; be-
cause of less work per contraction, fatigue was
considerably less than under control conditions.
Massage was without effect. Using a spring-loaded
ergograph, the fatigue curve showed an exponen-
tial drop-off in work output, and was accurately
described by a simple mathematical formula.
(Author's abstract)

11150
Haider, M., 1961

and N. F. Dixon
INFLUENCES OF TRAINING AND FATIGUE ON
THE CONTINUOUS RECORDING OF A VISUAL
DIFFERENTIAL THRESHOLD. — Brit. Jour.
Psychol. (London), 52 (3): 227-237. Aug. 1961.

A visual differential threshold was recorded con-
tinuously for 14 min. in each of six different ses-
sions. Integrated scores for 1/2 min. periods, in-
dicative of mean threshold values, showed a marked
tendency to rise between the second and the tenth
minute of the experiment. This was attributed to a
fatigue decrement of a central state of vigilance
or alertness. The scoring of length of curve and
number of control adjustments during 1/2 min. pe-
riods, indicative of the subject's working behavior,
showed no such consistent tendencies. In the first
run, however, the method of working showed some
training effects which seemed to mask the fatigue
decrement of mean threshold values and led to a
change in the criteria of judgement for the second
run. All three variables showed marked and fairly
consistent individual differences. No clear differ-
ences between morning and evening values could be
established. (Authors' abstract)
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Harris, S. J. 1960
THE EFFECTS OF SLEEP LOSS ON COMPONENT
MOVEMENTS OF HUMAN MOTION.—Jour. Applied
Psychol., 44 (1): 50-55. Feb. 1960.

An experiment was conducted to determine the
effects of 60 hr. of sleeplessness on various nervo-
muscular and perceptual performances. Nineteen
male subjects were tested during a five-day training
period, a three-day sleep loss period, and a two-day
recovery period. Manipulative and travel movements
in a panel control test, bimanual and unimanual coor-
dination, and leg movement were tested according to
duration required for performance. Steadiness and
critical flicker frequency were also tested. Results
obtained show that loss of sleep produced a differen-
tial effect on manipulation and travel movements in
the panel control task. While the duration of travel
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movements increased, the duration of manipulation
movements decreased (presumably through in-
creased motivation). Speed of performance in the
bimanual and unimanual coordination tasks and in
leg movement was decreased. An irregular change
was noted during the sleep loss period in the test of
hand steadiness. A significant decrease in critical
flicker frequency was noted. The data on travel
movements and coordination tasks showed consistent
diurnal variation during the sleep loss period, indi-
cating that this type of movement is influenced by
normal psychophysiological variations as well as by
the more extreme stress conditions produced by
sleep loss.
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Hauty, G. T., 1958

and R. B. Payne
FATIGUE, CONFINEMENT, AND PROFICIENCY
DECREMENT.—1In: Vistas in astronautics, p.
304-309. Ed. by M. Alperin, M. Stern, and H.
Wooster. N. Y.: Pergamon Press, 1958.
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