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INTRODtJCpOH 

A herd of grade Herafojpd cattle was accidentally exposed to radio 

active particles from the first atomic bomb explosion near AlamagardOj, 

Hew Mexico in July 19ki» these cattle were purchased by the goveznraent 

and shipped to Oak Ridge, Tennessee, in December of that year to be 

maintained and observed. In the spring of 19ii.8, Dr. A. H'. Holland, 

Chief of the Office of Research and Medicine, for the Oak Ridge 

Operations of the Atomic Energy Commission, requested assistance from 

the University of Tennessee in developing a program for determining what ‘ 

effect, if any, this irradiation had upon these cattle. Because little 

was known about the effects of any typ© ©f irradiation on farm animals, 

and because of great possibilities that human beings as well as other 

fara animals might be exposed to similar irradiation, either from our 

own tests or from enemy action. Dr. Holland further expressed the need 

for a detailed studyi 

(a) To determine if there had been any Irradiation damage to 

the germ plasm of the exposed animals.’ 

(b) To determine the relative fertility of the exposed 

animals and their offspring, 

(o) To determine the long-ran^ effects which irradiaidon 

exposure may have on domestic animals» ' 

(d) To identi:^, if possible, pathological changes occTirring 

in the exposed animals, 

(e) To determine whether or not malignant degeneration would 

occur in the keratosis lesions on -the exposed cattle. 
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(f) To determine, by means of a control herd, whether or not 

the biological findings were significant. 

As these cattle and the facilities at Oak fildge offered a \mique 

opportunity for the investigation ahd lije accumulation of.valuable 

biological information of great interest and importance to the CoBimis-

siOHj the University and the publics a cooperative program was developed 

known as the UT-AEG Agricultural Research Program, with its primary 

objective being that of determining the effects of the bomb irradiation 

upon these cattle* 

The background information concerning the irradiation of these 

cattle, and aiiy other available'infoimiation about the cattle, was re*" 

quested by The University and Oak Ridge research workers, but was not 

/ 
available because it was part of the TOP SSGRBT report on the first 

atomic bomb explosion*. 
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REVIM OF LITERATURE 

The medical profession has employed X-rays or roentgen rsys and 

radim in the diagnosis and treatment of certain diseases for many 

years. Warren (19U6) observed at Hiroshima and Nagasaki that the late 

effect of atomic bonb explosions were similar to those of X-rays. 

Henson (191^2) found that litter survival from male rats exposed 

to 100, ̂ 00, 1000 and 3000 r of X-radiation and mated to normal females 

was as follows* The embryonic litter smvival values of progeny of 

males receiving 100 and 500 r was about one-half that of the controls. 

Litters sired by males receiving 1000 r had only about one-third the 

niaober of individuals as in the litters sired ly control males. Males 

exposed to 3000 r were steille. Murphree et al., (19^2) found that male 

rabbits receiving relatively low levels of whole body X-radiation (100 

to 300 r) when mated to normal females produced smaller litters than the 

control matings, 

Furth and Boon (19ii7) reported that four to six weeks old mice 

exposed to X-radiation ranging from 87 to 350 r, developed ovarian 

tmors beginning at about eleven months of age. Almost every mouse 

living to seventeen months of age developed ovarian ttjmors regard 

less of iiie irradiation dose. 

Henshaw et al,, (19^9) found that rats exposed to Beta rays 

from developed practically every type tumor that could arise 

from the sktn and connective tissue within ten to twelve months* 

The optimum single dose for tumor induction appeared to be in the 

range of I4OOO to 6000 rep. For repeated treatments $0 rep-per-day 
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aemed to b© fche most affective, also found that irradiation 

as applied in these studies caused non**malignant abnomalities, such 

as extra ela¥S on the toes and soft tissue growths on the feet and 

nose of rats. 

Rust (1951) in a review report* stated that the skin was verjr 

sohsitive to the us® of roentgen rays for diagnostle or therapeutic 

aid. Skin ulcers sometimes developed which healed slowly., Pigmenta 

tion -ms altered and the hair texture and color affected. Moderate 

dosos of iorrf.2ing irradiation reduced the number of lyngjhooytes. 

Greater doses caused lymph nodes to disappear and epithelial cells of 

th® gastrointestinal canal to break dom. 

Slasser ©t (19hl) reporteds 

"for any given radiation effect - say death - some types 
Of cells or of biologic organisms require much greater 
doses of radiation than others. Aty information obtained 
with one kind of organism or tissue cannot be assumed to 
apply directly to any other* fhus the results of animal 
experiments cannot be applied directly to man.. » .• 
Purthormor© great variations in radiosei^itivity exist 
among apparently identical individuals." 

Dunlap (I9h8) in reporting upon the effects of radiation 

states that the changes in the blood are due to injuries to the 

blood-foimiag organs rather than destruction of cells already in 

circulation. 
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OBJECHV^.OF SOTSf 

The ofeje0ti‘?es of this stiid^ mre to irwestigate general 

and/or specific effects of the 19it5 bomb irradiation upon the general 

health, growth, breeding effioien^^ and relative fertili^’ of the 

esposed Berefoj^ cattle and their offspring. 

PRi ilE 

Cattle Used 

The cattle available for this study^ were all Herefords. Ihe 

irradiated herd included 31 cows, 15 steers, h two-year old bulls 

(fhat were in dam at time of bomb explosion) and 1 irradiated bull. 

In August IpijB, approslraately 32 months after the first shipment ©f 

irradiated cattle to Oak Ridge, 10 cows and 3 steers from the 

oilginal irradiated groups were shipped from Alaraagardo, Hew 

Mesloo, to Oak Ridge, Tennessee, for adding to the cattle in this 

studr. 

A herd of fk cows, veiy similar in type, condition, sis®, 

breed, and raised in a similar envirositient to that in which the 

irradiated cows were raised, was purchased in dune l^liS as a control 

herd. These animals were selected by Dr, Charles S. Hobbs, Head of 

the Animal Husbandry-Veterinary Science Deparbnent of the University 

of Tennessee and Br. James 0. 1^1©, Veterinarian ̂ dio had received the 

original irradiated cattle in 19h$ and who had been Veterinarian-in* 
r 

charge until the University took over their manag^ient. 

7 
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A portion of th© heifers produood from these grot^ps of cows were 

added to the breeding herds as th^ matured. Some young bulls were 

added to the stud* A total of 211 breeding cows, 290 calvesg 11 bulls 

and 18 mature irradiated steers were used in this stud^« 

Description of Irradiated Cattle 

fym a distance the exposed cattle presented a frosty or roan 

appearance. On closer examination one found that the top portion of the 

animals showed the greatest damage, or effects. Figure 1 shows a aide 

view of a typical irradiated animal, cow number 88, as she appeared in 

the spring of 191^9. Figures 2 and 3 are olose*-ups of the backs of 

other typical exposed cattle as th^ appeared in August of ,19^48. 

Figures J4^ and $ show the back of cow, brand number 89, as she appeared 

in August of IpiiB and June 1951 respectively. It can be noted in 

Figures 2, 3a end kf that the animals appeared to be in an extremely 

unthrifty condition, were thin and had not shed the previous winter’s 

coat, A detailed descidption of each irradiated animal was made at 

the beginning of this study. An example of this description is for 

cow number 89, which follows, 

Left side, l&tensive epilation extending from anterior 
withers to tail head, h^erkeratotic for 6 to 8 inches 
laterally, hyperkeratotic tissue is grsyish tdiita in 
areas of depigmented hair*»*>long white haired area of 
withers, and reddish brown in pigmented hair areas. Th© 
skin is fixed, immobile and thickened. Localized epilate 
area posterior to 13th rib in lumbar fossa. Ihese are 
homy proliferations along th© back. The skin in general 
is sealy-i-broad, fiiialy adherent reddish brown scales. 
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There was rdM I^erkeratosifi on old brand lafi hip. The hair 
is long over the affeeted portion of the baek# 

Right side# Sam© as left. 

Essentisllf, the appearanoe of the hair and hide made little 

change during the period of this study. 

Herd Management 

The entire herd t^as aaintalned^ in as far as possible, under 

similar conditions and feed. Mature animals ̂ 7®re fed in the open, 

except for short periods in the early spring of I9k9 and 19^0 when the 

brood cows were fed in open bams. Cows freshening in the fall of 19UB 

and 19k9 were given a sli(^t advantage 'brj wintering them where they had 

access to a limited amount of fall sown pasture. Si© nutritional level 

was high at all times as indicated by the gains In weight of all grot^s 

of cattle. See Table I. 

Feeds 

®ie cattle war© grased on wild native grasses and clovers during 

the growing seasons of 19li8 and l^U^. In 190 and 1951 the pastures, 

for the most part, were improved orchard grass and ladia© olover sods. 

During the winter periods the cows were fed all the com silage they 

would clean up before the next feeding and a limited amount of poor 

quality mixed h^ (lespedeza and Johnson grass). One pound of 

protein supplement, either cotton seed meal or soybean oil meal, per 

head per day,, was fed on the silage. The feeding was done once each 

day. 
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Pigur® 2.
August, 19ii8.

A close-up view of the rump of cow number 11*1,
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>

Figure 3* A close-up view of the rump md loin of steer
Number 208, August, 19U8,
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Figure U* A close-up view of the top line of cow Number 89,
August, I9li8.
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Wei^t Record 

The cattle were x-^9ighed at approximately 28 dsy intervals in 

I9h8j, 19h9 and 1^J?0. In 19^1 weights were taken at approximately three-

month intervals* Calves were weighed at birth, at weaning, and with the 

other cattle at regular weigh periods. At the beginning and end of each 

idnter feeding period the calves were x^eighed on three consecutive d^s, 

the average of each of these three day weights was used as the initial 

and final weights respectively. 

Identification of Animals 

Each animal was Identified xiith an ear tag, a tattoo in both 

ears, and a hot iron brand on th© Hght hip corresponding with the 

tattoo number. Calves were ear tagged and tattooed at birth and 

were branded the following fall after the d^ger from screw worms 

had passed. 

Calf Management 

Calves ran with their mothers receiving no feed other than their 

mothers• milk and pasture. In the fall of l^lip and 19^0 th^ were 

weaned and separated into groups according to their sires. Each group 

was fed individually in a shed type barn entirely open on the south 

side, adjoining a concrete lot, twenty feet by thirty-six feet 

(20’X 36') with a concrete water trou^ in a comer of each lot. 

The barn had concrete feed mangers adjacent to the all^. ffixed hay, 

lespedeza and Johnson grass, and corn silage were fed according to 

their appetites. In ipitP the hay was chopped,(having been harvested 



 

with a field harvestsJ:’) and contained $0% or more lespedeza. The 19^ 

hay was harvested x^ith a pickup bailer^ contained vezy little lespedeza 

and vjas a coarse| poor quality, Johnson grass. In addition to these 

roughages, the IpU? calves received 3 pounds whole oats and .65' pound 

cottonseed meal per head per day. In 1950 the calves received 1|..9 

pounds per head daily of the following mixture* 653 pounds com and 

cob meal,;327 pounds soybean oil meal, 10 pounds salt, 10 pounds steam 

bone meal. Any feed not consumed before the next feeding period was 

removed, weighed and credited to the respective,lot. Because of the 

poor quality h^ in 19^0, two to three times as much hay was put in 

the mangers each dsy as the calves were expected to eat, giving them 

a chance to select the better part. The gbain mixture was fed on 

top of the silage in the morning and the h^ was fed in the afternoon. 

Calves had access to salt at all times. 

Breeding 

The eleven bulls used in this study included one irradiated 

bull, "Atom”, two sons of “Atom”, out of irradiated cows, two bulls 

that were in dam at time of irradiation, five purebred bulls, and 
j ' 

one grade control bill. 

At the beginning of each breeding season the cows, except the 

purebreds, were allotted into as nearly comparable groups as possible, 

considering origin, type, condition, age, date of calving, etc. How-

( 

ever,, the purebred control cows were allotted equally between the ir 

radiated bull ••Atom” and the purebred bull "Pal" in 191*8 and 19U9. 
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Herd Health 

Some of the irradiated cows were known to have been positive to 

the test for Bangs disease before this study was started. The control 

eo^js were all clean, and since the two groups were to be maintained 

together, it was deemed advisable to vaccinate all animals with strain 

19 Brucella Abortus, All heifers were vaccinated against Bangs 

disease at approximately six months of age. All calves were vacci 

nated for blackleg at the time th(^ were weaned. 

Three cows from the control herd and one from the irradiated 

herd died suddenly in the fall of The trouble was diagnosed as 

anaplasmosis. To eliminate the carriers of this disease arrangements 

were made with Dr, 1, T, Oiltner, in the Bureau of Animal Industsy in 

Mashington, D. C*» to test the herd. Several blood samples of the 

entire hes^ were drawn, prepared and sent to Dr, Giltner, Prom the 

results of these tests of Uie iiradiated and 31*6% of the 

control herd was identified as being carriers of anaplasmosis, 
I 

These animals were sold for slau^ter. 

Every effort was made to avoid spreading any infection while 

bleeding, vaccinating, castraidLngj^ dehorning, etc. 
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RESULTS OF STOUT

W»lght nd Condition. Orlgima

When thi« study bsgaa in July I9I48 th« irradiated cattle

Teiy thin as their aTcrage weight shown in Table  I indicates. It was

not known if this thin condition was due to poor feed conditions or an

effect of the irradiation e3q>o8ure} howerer^ representatiTes of ABC

thought the thin condition was likely due to the effects of irradia>

Uon. The people responsible for caring for the cattle before they

were turned orer to the UniwersiV, reported that they had been fed

an anple ration of legune hiy and grain all the winter before.

Cows were purchased in New Mexieo for the control herd. These

control aniauls were selected to be as siidlar in type, condition,

sise, and breed as possible, to the irradiated group. The gains in

weight (see Table I, July 19ii8 wdi^ts etHspared to July 19li9 and 1950)

indicated that the thin condition in the beginning was due prlnarily

to management and feed rather than an effect of the irradiation.

were

Deaths

Losses of cattle due to death and cause of death, when known, is

shown in Table II. An annual death loss of t% is not considered

heawy for an operation such as thls.^

controls died than did the irradiated.

A greater pereent of the

^oscoe R. Snapp, Beef Cattle (New lorki John WLley and Sons
Inc., 19U8), p. pU,
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Pathology 

Report on Autopsies. In Deceiriber 15U5>^ the two steers, brand 

numbers 211 and 221, that appeared most affected t^jr the irradiation 

To-ls study was madewere sacrificed for a detail pathological study* 

in colloboraiion idth Major T* G* Jones of the Armed Forces Institute 

of Patholo^ and was reported in detail in March 19^0 in report 

UT-AEC I, entitled "Fission Product Retention and Pathology of 

Alaraagordo Cattle". The following is taken from that reports 

Tissues from the cattle esaposed to the "outfall" of radio*, 
active materials at Alamogordo showed no alpha-beta-garaina-
activiby or uraniuia content above the naturally occurring 
level some li-*l/2 years after exposure. 

In general, gross changes in exposed animals consist of 
inarked thickening of the skin principally involving the 
re^on from the withers to the tall head and extending 
laterally for variable distancesj the skin is non.!*pliable, 
firm and fixed showii^ marked to extensive hyperkeratosis^ 
the surface is homy in nature, fissured and scaly, with 
icch^ljsd or larger ̂ eas of partial to coB5)lete alopecia,
graying of hair} there are a few sessile or pedunculated 
papillomas. 

5' 

Microscopic findings indicate that iiie severest changes 
are confined to the superficial parts of the skin and are 
compatible with radiation injury. The small cutaneous 
nodule studied is believed to be an adenoma of sebacceous 
gland -type and not a malignant neoplasm. Changes observed 
in the intestinal tract and kidney do not sppear to be 
related to the skin lesions or the radiation injury. 

In Seeder 1900, irradiated and 10 control cattle suspected 

as being anaplasmosis carriers were sold for slaughter. To farther 

check for gross pathological changes, Dr. ¥est, Station Yeterlnaxy 

Pathologist, examined these cattle on the killing floor. The 

following is taken frcrni his report: 

Detailed exassiination of these cattle was not possible 
due to the fairTy rapid rate of slaughter. Of the cattle exposed 
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to Uio atOB boob burst, no gross abnoraslltlss were obserred
other then has been preriously reported Imrolring the skin,
dross InrolTement of sererely affected skin terminated
abrvqptly at the demdo. Moseulature and subsutls underlying
the sererely affected areas were macrospleally noxmal* The
extreme palemss of the psoas nusolc group as obseirvod In
steers (211, 221) slaughtered at Oak Rldgo in early Decesher
I9U9 was not observed. The eareasses In general graded high.

It IsCcBg)arlson of the blood of exposed and control eattle.

an established fact that the blood picture of animals is ItuSleative of

many pathologleal changes in the bodir* Relative low doses of pene

trating radiation, suoh as X-rays and gamma rays, result in rapid and

eonspicuous changes in the nmnber of olreulatozy white blood cells of

various types.2 Therefore, on three occasions blood studies were

made C(HiQ>ailng that of the irradiated oat tie with the controls. The

selection of animals for bleeding was made at random, the number of

cattle saqpled in each study being United to the number of samples

idiieh eould be processed at that time.

There appeared to be no real difference in the blood picture of

the two groups of oattie, in any of the studies. See Tables III, IV

and V whleh summarise restilts. The decrease in the percentage of

eosinophils probably indieates that the parasitic population of both

groups greatly decreased from February 19U9 to Januaxy 1950. The per-

eontage of lymphocytes was considerably higher in all tests than was

expected, but is not believed to be significant.^

^Raymond E. Zirkle, Biologioal Effects of External Beta
Radiation (MeGkraw^Hill Book 5o. ino

Lilian Bloca, Histopathologr of Irradiatiw from Eternal
and Internal Sources (ifeQraw^Hili i^k bo. !Cm., i9^}> P* '^^l*

TmrrvrLw.•$
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Rat# of h»aling of artlfloaHy prodae»d vounds in Irradiated

and eontral oattla»^ £^l«(jrlng proealna hiydroohlorlda infiltration

anaathaaiaf akin bi(q>8iaa wera takan from aix of Uie erposad eattla^

and fiTo aontrol aattla. A aeetion of akin approximatel7 60 to 6$

■n in langth by 6 to 10 in aldth axMi axtandlng to tha at^eutaa

was remoTod*

It was aonaiatantly obaenrad that tha akin of aontrol aattla

raqtdrad graatar praaaura or force in making inelaiona than did tha

irradiated eat^a. The auturing needle likavlae penetrated the akin

of the Irradiated aattla with leaa realatanee than in the aontrol

aattla. Sonewhat leaa bleeding oeeurred in the irradiated than in

tha aontrol anlnala* The lipa of the voonda were approximated and

retained by h Intermpted ehronia aatgut autnrea. Inaofar as poa-

Bible eqnlTalent tension was ^>plied in all eases.

Pi'ogreas of and type of healing obserrations were made at

weekly Intarrala. In general in the wounds of control anlmala, the

lips of the inaision were firmly adherent at 7 days. The lips of the

wounds in the skin of the irradiated oattie were relaxed and gaping.

A large blood olat filled the interior of the wounds in the irradiated

eattie by lU days. The inaision in the oontrel oattle was a

reddish soft pliable slightly depressed streak. The wounds in the

irradiated settle were essentially tha aame as at  7 days, althou^

opposition and adherence had oeeurred at the wentral and dorsal

aspeeta of the inaision for a dlatanae of 7 to 8 nm.

^Jehn L. West, ''Comparison of the Healing of Artifloally
Produaed Wounds in Irradiated and Control Cattle'*. Onpubllshed data.
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At 21 d^s incisions in th® control cattle were visible as at 

lU dggrs. Some transverse contraction of the incisions ,in the irradiated 

cattle had occurred. The blood clots were displacod bj reddish or 

reddish white granulation tissue. A blood clot was present in one 

animal. 

At 28 days the wound lips in the irradiated cattle were still, 

relaxed or gapping in 2 cases. In the others the surface was 

epithitralized, The tissue was glistening, pale reddish ̂ Mte in 

color, and scaling. 

At 33 d^s the incision area in the irradiated cattle was 3 

to 8 mm in width. The surface was covered with a glistening, scaly, 

dry> ^nrinkled tissue. These areas were moderately pliable. A small 

tongue-like proliferation originating fra® a suture area was 

observed. 

At h2 days the incision area in the irradiated cattle was 

essentially the same as at 33 days. Dry brownish heavy prolifera 

tions were observed in the center,of the healed area of one animal. 

Calf perfonnanoe. From the detail records of the performance 

of the calves from these ebntrolled matings the following tables 

have been conqpiled comparing the perfomanoe of calves by cow groups 

and by sire groups* 

Tables ?I throu^ IX compare birth weights, weaning weights, 

feed lot performance and pasture performance of calves by cow groups. 

Table XII through XF make the same oon^arisons for the sire progeny 

groups. Tables X and XVI compare the live animal grades 
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of the calves by cow groups and by sire progeny gwups. Tables XI and 

X?II compare the breeding efficiency and relative fertility of the dif#-

ferent cow groups and of the sires respectively* 

Generally the male calves weighed more at bii*th than the females^ 
^ y I I 

averaging one and one•half pounds for all groups of cows. An exception 

occurred with the calves out of control cows in 19h9 and with calves 

out of first generation irradiated cows in 1951# see Table VI* Also 

the male calves Weaned heavier than the heifers, averaging pounds 

for all groups. An exception occurred with the calves from first 

generation irradiated cows in 1951* In this group the heifers averaged 
1 !■ 

28.7 pounds heavier than the males at weaning* | 
Comparing the calves of the irradiated cows with those of the 

controls, the calves from the irradiated cows averaged 1*6 pounds 

more at birth and 3U.8 pounds more at weaning than the calves out 

of the control cows. However* in 1950 the male calves out of con^ 

trol cows averaged 0*6 pounds heavier at birth and 6*3 pounds 

heavier at weaning than the male calves from the irradiated cows* 
' ' I 

Comparing the feed lot performance of the two groups of 
) 

. calves Table VIII shows that in 19U9‘-50 the heifers from the control 

cows gained 11*9 pounds more toan the heifers from irradiated cows* 

However, their final average weight was still 39*3 pounds less than 

the heifers from the irradiated cows. The 1950 male calves from the 
\ 

irradiated cows averaged gaining *l6 pounds per day more than the 

male calves from control cows* But here again their final average 

weight was 33*2 pounds less than the male calves from tiie control 
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9mm, Th« r««d lot porfonaanoo of tho two groupa of eolTos io prctoabljr

not aignifleant.

Oaina on paatura following tho flrat winter feeding perloda (aee

Table IX) were In general aatlafaotoxy for all groupa of oalToa.^

1950 the sale and female ealvea from Irradiated cowa averaged gaining

.06 and .02 pounda per digr reapeetlTelj sore than the ealvea from eon-

trol eowa. In 1951 the male ealvea from both groupa of eowa averaged

gaining .89 pounda per dagr. The helfera frma Irradiated eowa gained

.8U pounda per di^ eonpared to .80 for helfera from control oowa.

Theae dlffereneea are probablor not algnlflaant.

At weaning the ealvea frem the eontrol eowa averaged 1/9 of a

grade higher on type than the ealvea from irradiated eowa and the aaae

grade on eondltlon (aee Table X). For all praotloable purpoaea there

vaa no dlfferenee In type and eondltlon of theae two groiq>a of ealvea.

The dlfferenee In feed lot performanoe by alre groupa oould not

be eorrelated with Irradiation. The ealvea by the irradiated bull

"Atem” averaged gaining l.it8 pounda per day. The ealvea by the bulla

In dam at tlaui of eicpoatire, UO and 137, averaged gaining 1.2S and 1.31

pounda per day reapeetively. Calvea by the pure bred eontrol bulla.

Pal, and >50, and the grade eontrol bull 91, averaged gaining l.i49,

1.32 and 1.53 pounda per dqr reapeetively.

Breeding effleleney of cow groupa. Table XI Indloatea that the

eoneeptlon rate for the control eowa during the breeding aeaaon of

In

^F. B. Morrison, Feeds Feeding. 20th Edition (Hew lorki
The Morrison Publlahing Co., 19li7y, p. 713.
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ipItS was only kB»5 percent compared'with-80,0 percent for th,e irradiated 

cows, This loxi percentage for the bontrol cows is probably due to the 

fact that'they,had not become accliiuated to our condations and to 

their thin condition. After the first'year both groups of cows had 

satisfactory calf crops, - ' 

Breeding efficiency'of sires,,'iThe breeding efficiency of the 

individual sires' could not be.correlated with irradiation. The 

exposed bull "Atom** settled 7^ percent of his cows compared to 76,2 

percent for the control bull Pal, fdQ.breeding efficiency'of all 

bulls was considered satisfactory under the conditions of this study. 
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SMttEJf 

The appearance of the hair of the ejqposed cattle (graying, 

thin areas, dead appearing) was an effect of the irradiation. 

The skin condition of the exposed cattle was an effect of 

irradiation. 

The thin condition of the exposed cattle at the beginning of 

this stud^ was a nutritional effect rather than irradiation, based 

on a conqjarison of beginning weights, rate of gain and general ap 

pearance of the exposed, and control cattle, 

Tliese exposed cattle niad© satisfactory growth and weight 

gains when fed an adequate ration. 

Percent of cattle lost fcy. death was slightly higher in 

control herd than in the irradiated herd. 

Pathological changes in the exposed cattle tircre the most 

severe in the superficial parts of the skin. There was a marked 

thickening of the skin, it x^ras non-pliable, firia and fixed, with 

extensive I^erkeratosis, Artifically produced xrounda required 

2 to 3 times as long to heal as similar wounds on control cattle. 

Less pressure was required to incise the skin of exposed animals 

than the controls. 

Ko significant difference was foxind in the blood pictxjre of 

the two groups of cattle. Both appeared to be xd.thin normal range. 

The calves from exposed cows performed equally as well as 

the calves from the control cows. 
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There was very little difference in the performance of calves 

by the irradiated sires and control sires» ; 
{ 

The breeding efficiency and relative fertility were as good 

in the irradiated herd as in the control herd] 

Breeding efficiency of all the sires used in this study was 

satisfactory* 
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CORCLOSlOi

In ao far aa thaae atudlaa eould datemina, tha irradiation

raeaiTod fagr tha hard of Haraford aattla frent tha "fall-out” of tha

firat atciBia boaib in Nav Maxioo July 19U5 did not affoot tha ganaral

haalth, growth or brooding affieianay of tha original oattla, or of

thalr offapring*

Tha irradiation danaga vaa eonflnad to tha akin of thaaa

oattla, aauaing tha thinning and graying of tha hair, and a

marked thickening of tha akin. Thia condition was not tranaHclttad

to thalr offaprlng.

Thaaa atatonenta apply only to tha oattlo and eonditiona in

thia attidly and undar no eircumatanaaa ahould thia information load

to tha aa8uiiq>tlen that irradiation raoeiTod from oxpoaura to an

atonia exploalon, or axpoaura to other typaa of irradiation would

produce alnllar raaulta on animala or htnana.
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