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CURTALN QUESTIONS OF THE ACCLIMATIZATION OF CONSTRUCTION
VORKERS T0O THI COIDITIONS OF A SUPTROPICAL CLIMATE

A. Babayev

The purpose of our observations was to determine the neriod /1NG*
of active acclimatization of a previous population under condi-
tions of subtropical climate. TFor this, obscrvations were made
of persons of the male sex, aged 25-40 years, in the construct~
ion of the Nurelk Ilydroclectric Station. !Meteorological condi-~
tions, the volume and nature of the physical work and loads, nu-
trition, clothing and footweaxr, and the regime of work and rest

in the observation period were the same, on the averaqe, for all

those examined.

The climate of the Tadzhik SSR is characterized hy a pro-
longed, hot, subtropical summer, noticeable oscillations of temn-
erature during a 24-hour period, low humidity, and little air
movement. Air temperature in the open construction area in the
surmer during the morning hours varies from 20 to 29°C (23x0.3°);
relative wmidity is 27-33% and rate of air movement is 0.3-2.1
m/sec. At the end of the first half of the work shift, the air

temperature increases to 29-37° (33.240.3°), the relative humid-

ity of the air decreases to 20-30%, and the rate of alr movement
incrcases to 1.2-3 m/sec. At the end of the worl shift (4-5 PM),

air temperature increcases to 35-42° (37.7+0.5%), relative humid-

*Numbers in the marqgin indicate pagination in the foreiqn text.
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ity is 20-26%, and rate of air movement increcases to 2.3-4.5
m/sce.  Hereupon, the total solar radiation raeaches l.4-1.5

') 3
cal/cm“/min.

A number of authors have noted some decrease in metabholic
processes in the residents of hot and tropical countrxies. The
data we obtained, involving studies of gas exchange at different
times of the ye-r, indicate that the nced for oxygen in sufific-
iently acelimatized construction workers (84 persons) in a state
of relative quiet at the beginning of the shift in the sumnmer is,
on the average, 284.9+12.8 ml/mm, and in winter 3334 10.5 (P<¢
0.01). The iucrease in oxygen requirements after the working
day while cxecuting the same worl functions in the summer is
equal to 11l ml/min (296+13.2 ml/min) and in winter 41.2 ml/min
374£7.2 nml/min). Oxygen needs in the summer after the work shift
are not essentially changed (P <0.5), but in winter thev are not-
iceably increcased (P <0.001). These data indicate the fact that
the human organism, while working under hot-climate conditions,
is attempting to keep the oxidation processes at a lower level,
which facilitates somewhat the maintenance of heat halance in

the organism.

Oxygen nceds in local residents (36 persons) working on
the construction of the hydroelectric station are, at the hegin~
ning of the shift in the sumnmer, 282+7.7 ml/min, and in those
arrivals with a period of residence of up to 6 months, 289%4.7

ml/min. The rather high level of oxygen requirements in arrivals
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ig cevidently eaused by the difforont deurces of nartiecipation of

the chemical heat-~reaulation of nersons acclimatized to heat.

In the obwoervation, 14 construction workers wore found who

had lived under subtropieal-clinate conditions un to 10 davs,

»

84 persons up to ¢ months, 16 up to 12 months, 30 from 1 to 2
yoars, 32 Trom 2 to I vears, and 36 moroe than 5 vears. Tn the

control group woere 34 construetion workers from the local nonul- /107
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AHOUDY OF UATUR DRIIK AND UATHER LOSK APDPLR THE WORE SHIPT 127
CONSTRUCTION WORKERS WITH DIFFPREINM DREINDUNCE PRRNIODS TMIPRR
SUBTROPICAL-CLIMATE CONDITIONS (IM 1)
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Kay: 1. Resildence time of arriving
workers

2, Humber of those oxaninod
3. Amount of watoer drunk
4. Shortage in bodv woiloht
5. AMmount of overall amounts
6. Up to 10 davs
7. Up to 6 nos
8. Up to 12 mos
9, From 1L vear to 2 vears

10, From 2 to 5 vears

1l. Moxe than 5 vears

12. Twocal residents




ation. oObservation of vhvsiological functions was done over 5e-
6 davs within the dvnonies of a worling dav. The onerations
carriced out by the workers could be assigned to the worh catog-
ory of moderately heavy labor. Ynoeray consurntion in ecarrvina
out basice operations war within the limits of 7.66-4.07 lecal/

1in.

Yy

Tith dnereasing tomnorature of the environment around
people in subtropical-c¢limate conditions for a »eriod of un to
19 days, pulse rate incraasas)on an averaqge, 51%, un to G nos
27%, up to a year 159%, from 1 to 2 years 7.5%, and in local ros~-
idents 7.5%, compared to the initial values (P<0,991). on-
sogquently, to the deqree that the human orqanism adants to the
conditions of a subtropical climate. a aqradual reduction in
pulse rate occurs, wihich aarecs with the data of other investi-
gators (iI.!1. Shamarina, R.R. Kovranskiy, T.D, Simonoviah).
Pulse-rata reduction with adaptation of the workers to hich
tomperature of the environment is assoclated with a decrease in
reaction to ' 'rmal action and depends to a known deqgree on a
smaller increase in body termperature (M., Marshalk). Comnaensat-
ory shifts in the human organism are cvident based on a chanae
in arterial pressurc. Thus, in workers under the conditions of
a subtropical climate for up to 10 davs, townrd the end of the
work shift when the air temperaturc reaches a maximum, systolic

pressure decreases on the average to 8.3 mm Ueg, up to 6 mos 11

mm, up to a year 4 rm, and in local residents 5 mm, comnared with
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initial values (in the nornina).

depnending on the dearee of acclimatization of a person to
conditions of subtropical climate, body temnmerature in wvorkors
after the shift inereasces various amounts.  Thus, in construct-
ion workers in residence under the conditions of the subtropics
up to 10 days, it increases, on the average, to 37.8+0.2°9, for
no more than 6 nos to 37.1£0.01°%, and 12 mos to 36.9%0.2°;: in

local residents, body temperature increases toward the end of the

work day to 36.9&0.030.

The skin surface of a huwan being is oxtremely sensitive to
changes in the temperaturc of the external surroundings, which
dictates the need for studying its paramcters in people with Aif-
ferent degreoes of adaptation to the conditions of a suhtropical
climate. In worlers not adanted to these conditions, a notice-
able increase in skin temperature is observed. Aftexr 6 ros or
more, it increases somewhat less; almost the same shifts talie

lace as in the local residents.
p

High air temperature and intense solar radiation serve as
powerfnl factors in contributing to heat loss through the evan-
oration of sweat. In the process of repeated thermal action,
to the degree that a person is acclimatized to a subtropical
climate, a quantitative change in sweating sets in. e studied
water loss in the usual nutritive reaime. The workers AArank

water with no limitation. The water drunk was alwavs in suffi-
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cient amounts. Ag is scen firon the table, the amount of water

drunk, the shortage in body weight, and qenoral watexr loss with

inereasing neriods of residency of the workers in subtronical-

climate conditions are gradually decrensed. “oward the ond of

one year, the amount of goneral water loss is Lthe same as in

local residents doing the sane work in construction and heina in

he identical nmeteorological conditions.

one of the basic integral indicators of a person's acclinate-

ization to a subtropical climate is the displacemont of the line

of comfort in heat sensitivity toward hicher tomperatures. Tho

data we obtained indicate that in construction worlkors recontly

arrived in Tadzhikistan (being there un to 10 davs), the comfort

zone of heat sensitivity is within 19-22°, but in persons worlk-

ing in these conditions in the course of a yvear and local rnsid-

ents, "good" heat sensitivity is observed at an alr temnerature

of 28-30°. A sinilar nhenomenon is associated with Functional
changes in the system of heat analyzers, in their cerebral end-
ings, and in the upper scections of the central nervous svston

of the brain core as a result of the formation of conditionad-

reflex assoclations under the repeated action of heat.

An increasc in the comfort zone of heat sensitivitv has

great significance in a person's acclimatization. It is eu~

pressed by the good state of health and high work capacity of

people under subtropicsl-climate conditions. In the experiment,

untdier the conditions of a hot room which amproximated those of
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subtropical=clinate conditions, we noted the effort in heot-
ragulation proeccsses. In the findings for those tested in a
state of relative gquiet, their bodvy and skin temnerature in-
creased, pulse rate inercased, and siegnifiant water loss and
certain changes in the @xygmn‘reserve occurraed, Carryvina out
the adninisterad physical load of moderately heavvy lahor ag—
gravates the effort of the heat~reculation processes. Upon the
repeated action of heat with the physical load administered, the
developnent of adaptive changes to high air temwewature in the
oraganism of those tested sots in more ranidly than during their
occurrcnce in a state of relative quict. This confirms the fact
that with active daily activity, the organism adants more quichk-

ly to extrenum conditions.

It is knowun that alr temperature under the conditions of a

L)

subtropical climate increases gradually from winter to summer;
therefore, adaptation of an oxganisn coming there in the cool
season 1s significantly facilitated. In addition, the stress-
ful influence of a Lot climate, which oceurs with arrival in the
warm secason, is thus elininated. Dependinag on increasing lenath
of service of those examined, a gradual adaptation of the organ-
ism is noted to factors in the external environment and to indus-
trial conditions. Thus, based on the data of an intracdta.~ous
proba, V.I. Joffe racorxded, in persons with a service tire of un
to 1 year, a positive reaction in 61% of them, 1~5 vears 77.8%,

5-10 years 76% (P <0.01l). tore than 1000 workers were oexaminad

TN e o v A e e

e

T &



in all. %he phagoeyte number in 218 inconing workers with a
resldence tine in Tadzhikistan of un to 1 vear was gonewvhat hich=
er (77£0.7) than in 78 workers from the local residents (72.6%
0.5), The correspondine nhagoevite indices are 4.940.1 and 3.9%
0.2 (P<0.1). Consequently, in the daily activities of workers
in the course of 1 ycear, sufficicent adantive nechanisms are de-
veloped wadleh contribute to a certain increase in the level of

overall immunobilolorgical reactivitv of the organisnm.

Yae residency of a person under subtropical-climate condi-
tions for a year is a period sufficient for the development of

adaptive noechanisns,

For the prevention of heat prostration and the more effect-
ivoe development of adaptive mechanisms in a region with a hot
climate, the unacclinmatized person must be sent in in the late
fall oxr winter, when the optimun temperature of the surrounding
environment is recorded there. TFor the steadvy develonment of
adaptive nechanisns in the human oxganism, carrving out phys-
ical woxls is necessary in connection with the continnous effoct

of the ¢limate.
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