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THE RESPONSE OF DIFFERENT STRAINS OF MICE 
TO ADMINISTERED TESTOSTERONE AND STILBESTROL 

INTRODUCTI 00 

In recent years the use of hormones to increase the 

productive efficiency of the livestock industry has in

creased tremendously. This increase has been especially 

true for use of estrogens in the fattening of beef cattle. 

However, the use of androgens has not been widespread 

even though it has resulted 1n a similar response in cer

tain classes of livestock. Both hormones have resulted 

in an increase in body gains and feed efficiency, however, 

the degree of response to the male and female hormones is 

dependent upon the class of livestock, sex, age, dosage, 

method of administration, site of administration, etc. 

Since estrogens are used for increasing rate of gain 

and feed efficiency in beef cattle during the fattening 

period it is desirable to investigate the effects of this 

hor.mone on fertility of female animals. Even though most 

of the female animals receiving such treatment are fatten

ing animals there is also the possibility that certain 

individuals needed for herd replacement might be improved 

by the use of estrogens. This use of estrogens to obtain 

larger size in females at a given age would be desirable 

to insure sufficient size for early breeding if the 
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estrogens had no detrimental effects on fertility. The 

use of androgens has not been recommended, consequently 

the amount of research concerning the effects of andro

gens is not available. While tremendous volumes of data 

have accumulated with reference to the effect of hormones 

on the growth process, feed efficiency, carcass quality, 

hormone combinations, etc., the data concerning the ef

fects of testosterone and stilbestrol on the reproductive 

efficiency of females and their offspring has been very 

limited. 

The influence of the ~drogens and estrogens on the 

female productive tract has received considerable atten

tion but comparatively li ttl·e i a known about the effects 

of these steroids on fertility. The response to hormones 

may also vary for each strain of mice so that one strain 

of mice may be much more sensitive to the hormones than 

the others. Thus, the variation in results that one may 

obtain would suggest that the strain of animals used 

would have an influence on the observed effects. This is 

not very difficult to foresee because if strains are 

genetically different then there could also be present 

differences in the hormonal relationship that a particular 

strain has acquired in its evolutionary development. 

Therefore, with the above things in mind an evaluation 
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of these effects is of utmost importance not anly for 

academic reasons but also the practical uses which may 

result from the analysis of these data. 

The objective of this experiment was to investigate 

the response of six genetically different strains of mice 

to administered testosterone and stilbestrol. In gener

al, reproductive performance in female mice is adversely 

affected by testosterone and stilbestrol. The degree of 

response varies with the age at which it is administered. 

The primary interest in the present experiment was to 

investigate the response of female mice When treated with 

stilbestrol and testosterone and the offspring from these 

treated females. This response was measured by studying 

growth rate, pumber of offspring born and weaned, per

centage survival, relationship between weight of female 

when bred to the performance of her offspring, and the 

per cent of females bred that littered. The analyses of 

the effects of treatments were made within full~sib 

litters and then within strains. 
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REVIEW OF Ll TERA'l'URE 

Effect ot testosterone !.!'!!!! adm1n1stered !!. ~aboratorz 
animals. 

The inject! on or testosterone propionate into female 

rats from birth is repor ted by Laqueur (30, p. 268 ) to 

arrest follicular development beyond the atrum stage and 

results in the c~plete absence of corpora lutea tn the 

ages studied (from 7 to 232 days). Barraclough and 

Leathem (51 P• 673) t:ound that ovaries of mice that had 

been injected w1 th a single injection (subcutaneously) 

of l ,.O mg. or testosterone propionate (Oreton) in oil, 

when they were 5 days or age, contained few follicles, 

no corpora lutea and a marked concentration of •uda:no

philia in the prominent str•a when the mice were killed 

at 100 days or age. Furthermore, follicular atresia was 

increased b7 androgen wnen injected into 5-day-old mice 

examined at V&Jl1ous tlmea after injection but had little 

effect when injected into older mice (4, P• 281). 

La(}.ueur and Fluhmann Hn. p. 93) tound a pronounced 

effect from the injections of teatos terone propionate on 

the ovaries of young and adult female rats. Ovaries of 

rata which were injected with 4 mg. or testosterone pro

pionate on alternate days beginning during diestrus 

contained no rec.ent corpora lutea but m&nJ follicles in 
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various stages of development or atresia. Rata injected 

during estrus had ovaries that were large and that con

tained hypertrophied corpora lutea. The autnors concluded 

that there seemed to be some mechanism which prevented 

the formation of corpora lutea but not ot follicular 

growth as a result of testosterone injection. 

Salmon (52, p. 352) gave a single injection of 1 to 

5 mg. of testosterone propionate in sesame oil to twelve 

rats 17 to 30 days of age. To six other females of the 

same age he gave sesame oil . Opening ot the vag1na 

w1 thin 72 hours occurred 1n all the rats treated with 

androgen. The ovaries ot 1h ese rats showed follicular 

maturation between 60 and 72 hours atter i n jection and 

ful ly developed corpora lute& between 96 and 192 hours 

after injection. The control animals showed no evidence 

ot stimulation. These findings were confirmed by 

Nathanson, Franseen and Sweeney (44, p. 385). 

The stimulating effect as disclosed by the above ex

periment seems to be exerted only upon follicles. Selye 

(54, p. 208) gave daily injections of 5 mg. of testos• 

terone propionate to adult mice for 20 days; at the end 

of this period the ovaries, though smaller than those of 

controls, consisted of large follicles, follicular cysts 

and a few cystic corpora lutea. The interstitial tissue 
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ot the ovary was atrophied,. 

In contrast with the slightly stimulating action ot 

androgens on the ovary, which has been mentioned earlie.r, 

some research shows an 1nh1bitoJ7' action. Among these 

appear to be the capacity to prevent tbe release of ova 

.from ripe graat1an follicles.. Burrows (9 1 p. 224) con

cludes that an.drogens check the output of L.H. ( lute1n1z• 

1ng hormone) trom the pitui ta.ry, and 1 t seems likely that ' 

the inhibition of ovulation b7 androgen is effected bJ a 

withholding of L.H. Gray and. Lawsc:n (20, P• 108) injected 

nine femal .e rabbits w1 th 10 mg. of tea toaterone propion

ate daily for 22 days, ud compared them with three 

rabbits that wet-e kept as controls. At the end of the 

22-day period urinary gonadotropin was given !ntravenous)J 

to all rabbita except three of 1hose which were being · 

treated with testosterone; 3 days later one .fallopian 

tube and ovary were removed. Tl"e.atment w1 th testosterone 

was continued. After lS days from the injection of 

gonadotropin the rabbits were killed. All the rabbits 

which had received gonadotropin showed ovulation whether 

they had received testosterone or not, whereas in the 

three which had been treated with testosterone w1 thout. 

gonadotr$pin the ovaries showed no recent act! v1 ty. This 

would indicate that testoaterme did not interfere with 
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the action of L. H. on the ovary. Consequently, the in

hibitory effects of testosterone must be explained as the 

result of inhibition in the production of L.H. Burdick 

(7, p . 825) suggests that the inhibition of ovulation by 

testosterone may not be an immediate effect in every 

species, although the prolonged administration of andro

gen undoubtedly has this result. Burdick injected female 

mice with 0 . 5 mg . of testosterone propionate daily and 

found that acme had ovulated during the course of injec

tions . The author raises the ~estion as to whether the 

ovulation occurred because of or in spite of injection. 

He also had anotner mouse whieh had been mated and then 

treated with testosterone propionate 1n which four uni• 

cellular ova were round in the ovarian end of the oviduct 

on the 6th day. 

Only the effects of androgens on the adrenals, thy

roid and parathyroid will be reviewed in this study. 

Chronic treatment of male rata with large doses ot methyl 

testosterone was found by Selye, Rowley and Hall (56, p. 

141) to produce changes in the adrenal cortex character

ized by an involution ot the glomerulosa. marked thicken

ing of the connective tissue and deposit1on of coarse tat 

granules in the cells of the faaiculata and reticularis. 

Although the adrenals of hypoph'fsectomized rats bec8llle 
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smaller and atropic (60, P• 222), the inJection or 1.25 

mg. or testosterone propionate daily partially maintained 

adrenal weight for a ten day period (32, p. 303). A 

slight involution of the cortex of the adrenal of rats 

following the daily injection of 2 mg. of testosterone 

propionate was found to result in reduction of adrenal 

weight (39, p. 392). The injection of 5 mg. of testos

terone propionate into immature rats was found to in

crease the number of m1 toses in the thp-oid and para

th,-roid glands as indica ted by histological examination 

(43, P• 738). 

Daily administration of 5 mg. of tes1x> sterone pro• 

p1onate to adult mice during a period of twenty days waa 

found to have a very pronounced effect upon several 

organa and glands according to observations made by Selye 

(54, p. 213). The thyroids or these treated mice were 

larger (about twentr per cent) than the controls and 

histologically appeared to show some increase in the 

height of the follicular epithelium and aome colloid ab

sorption. Burris, Bogart, and Krueger (8, p. 183) found 

that the thyroid glands in beef heifers and steers were 

increased in size and activity as a result of injecting 

testosterone intramuscularly at the rate or 1 mg/kg. of 

body weight per week. The atorea of thyroxine 1n the 
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colloid a:oeas were reduced and the ep1 thelial cells sur• 

rounding these colloid areas were tall columnar in 

appearance indicating a high degree of secretort activity. 

The inability of thyroid tissue of testosterone-treated 

calves to decrease the asphyxiation time of the 

thiouracil•tJ-eated mice as much as thyroid tissue from 

control calves was conaidered to be an indication of a 

lower concentration of thyroxine in the gland of treated 

calves. This would indicate a greater output of thy.roldne 

from the thyroid into the body of antmals. 

Tb.e above findings of various woricers on the effects 

of testosterone on the ovary, adrenals, thyroid- para• 

th-yroid, are confirmed in a number of papers not reviewed 

here. 'I'he etreet of testosterone on the fertility of 

females which have been injected with testosterone has 

received 11 ttle attention-. Barraclough and Leathem ( 5, 

P• 674) .found that testosterone will induce fertility. 

Thes.e workers, using mice of 5• 10 and 20 days of age, 

injected them w1 th a single dose of 1.0 mg. of testos

terone propionate ( Oretan) 1n oil. A summary of their 

results is given in Table 1. 
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TABLE l 
Influence of age and testosterone propiona. te (1 mg) on the 

reproductive pe~tormanee ~r prepuberal mice 

Days in 

Treatment 

No. 
of 

mice 
No. 

pregnant 

breeding 
to 1st litter 
avg. (range) 

Avera~e 
N<h/

litter 

Avg. 22 
day wt. 

(g.) 

Control 14 14 31.6 (22-40) a.e s.9 
T.P. at 5 

days of age 14 0 Infertile ... 
Control 13 13 33.3 (22•46) 6.5 10.0 

T.P. at 10 
days of age 12 a 37.0 (28-55) 7.0 9.7 

Control 14 14 39.4 (22-60) 7.1 11.7 

T.P. at 20 
days of age 16 15 35.7 (22-71} 7.8 10.9 

From the above table one can see that the mice 

injected with 1 mg. of testosterone propionate when 5 

days of age were completely infertile despite atte~p, ts 

to breed them for 100 days. Fert111 ty of mice treated 

with testosterone when 20 days of age shored no decrease 

while fertility in those mi,ce treated at 10 days of age 

assumed an intermediate position. This study also points 

out that the response of individuals is dependent upon 

dosage at a given age. The more critical age in this 

experiment was at S days ot age. However, the most 

cr1 tical age may be before the 1nd1viduals are 5 days ot 
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age. The writer is not aware of studies which have been 

conducted concerning this point. 

Burrows (9, p. 311) treated young female mice by 

applying testosterone propionate (0.3 per cent in benzene) 

twice a week to the akin of the back. Under this treat

ment enlargement of the clitoris occurred together with 

arrested developmen·t of the nipples and areolae. Four of 

the mice bore litters while under treatment. The roung 

ot the first two litters were left w1 tb their mothers and 

all died within two days of ·birth. The other two litters 

were placed w1 th fos ter-mothera and every member survived. 

The mothers thich had been treated with testosterone were 

unable to suckle their young, partly or entirely because 

the nipples were too small. No loss of maternal instinct 

was det cted in the mothers. M1oroscop1c sections of the 

nipples were made and showed that lactation was in 

progress as evident from the mammary duets being dis

tended with secretion and tnat lactational changes were 

present in the acini. From these reSJ.lts of Burrows it 

seems remarkable that a hor.mone Which does not, in the 

dosage used by Burrows , inhibit the mammary changes ·&sao

elated with lactation, should yet interfere with the 

development o:f the nipples sufficiently to prevent 

suckling. 
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Krueger.!.! !!• (29, p.· 40A, No. 7822), using mice, 

found that testosterone propionate at low (0.5 mgm.·) and 

medium ( 1.6 mgm.) dosage, when adm1n1s tered to lactating 

mothers, did not alter the lactating mothers or the young 

sufficiently to increase or decrease growtn rate of the 

young s1gn1f1 cantly. At the ·'higher ( s.o mg.) dos.age tea• 

toa terone led to the death or some o.ftspring; but the 

growth rate of the surViving· offspring was not increased 

or decreased significantly. 

Shay and associates (57, P• 882-883} using rats from 

the same litter for treatment it.nd control groups. found 

that rata treated with testosterone propionate (1 mg.) 

from the first day of life showed no d1ffer·enee 1n weight 

increase between treated and control male rats. Female 

rats, which were litter mates to the males 1n the above 

experiments, and which were treated the same as the males, 

showed no s1gn1fican t difference in weight increase up 

to six or seven weeks but then the treated females grew 

more rapidly than the controls. A second group of mice 

received 5 mg. or testosterone propionate per day from 

birth to 10 weeks of age. The weight · of the treated and 

control animals, both male and female, were identical 1n 

the early pe:r1od ( 0.-5 weeks). In fact,. the data indi

cate that after 6 to 7 weeks, there was some inhibition 
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of growth 1n the females. These resulta of Shay and his 

associates are in agreement w1 th the data ot McEuen, 

Selye and Collip (39, p. 390), Kochakian an.d Marlin (27, 

p. 437), Kenyon,!! !!• (26, p. 136), Cottman and Koch 

(11, p. 779), Greenhill and Freed (21, p. 1573) . How

ever, Shay's results are not in agreement with those 

published by Rubinstein !l !!·· (51, p. 724) and by 

Kochakian (26, p. 54). One should remember that dosage 

and time of inJection in the various experiments pub

liah~d by these authors ditter considerably. The total 

dosage used by Rubinstein !! !!• in rata were similar to 

the dosage used by Shay !! !!• However, they began 

treatment on the 26th dq and inJections were given dail'J 

so that their total dosage or about 50 mg. was reached 1n 

a considerably shorter time than in the experiment by 

Shay and associates. Rubinstein (51, P• 724) found a 

significant depression ot both length and weight or rats . 

Kochakian (26, P• s•) found testosterone to depress tne 

weight or male mice, however, his dosage was considerably 

higher than in the other experiments men t1oned. Coffman 

and Koch (11, P• 779) obtained a weight increase 1n a 

short-term experiment on adult rata given 0. 9 mg ot tes

tosterone propionate per day. In the experiments of 

McEuen, et al . (39 , p. 390) the weight r£ rata treated 
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witb 0.2 to 2 mg. of testosterone per day over several 

weeks were suggestive of stimulation in the ~males. but 

not 1n the males. Clausen and Freudenberger (10, P• 591) 

confirmed the above findings. Using immature female rats 

which had been injected with 1 mg. of testosterone propi• 

onate every other day trom 21 days of age until they were 

29 days ot age, they found that body gain was signifi

cantly enhanced by testosterone propionate. 

Not only is the dosage and age of the imividual a at 

the ttme of injection important when considering the re• 

sults of various experiments but the differences that may 

exist among the individuals with regard to genetics and 

surrounding environment. These points are well illustra~ 

in the findings of Hamburger and Pettengill (2&, P• 298). 

These workers used immature female mice from two sources: 

Rockland Farms (authors do not state the previous type ot 

mating for these mice) and their own breeding colony, 

whiCh consisted of heterogeneous animals, being derived 

trom variou.s lines. When the mice of the two sources 

were fed ad lib. they showed a different response. The 

mice from the Rockland Farm showed an increase in growth 

rate when injected every other day with 2 mg. of testos

terone propionate when compared with the controls, 

however, the mice .from the author • s laboratory showed a 
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decrease in growth rate when compared to the control 

mice. Mixner and Turner (42, p. 89) used four strains 

of albino mice to study the mammary lobule-alveolar 

growth response to anterior pituitary preparations and 

progesterone. They found significant differences in the 

response of the four strains. Thus, there appears to be 

a difference in the sensitivity of mice to various hor

mones. The differences in response of various strains 

of animals may be due to experimental conditions which 

alter food intake, genetic background, and prior 

environment. 

Effect of stilbestrol when administered to laboratory 

animals. 

In this review of literature only those papers deal

ing with the effects of administered estrogens, primarily 

stilbestrol, on the immature ovary, mature ovary, 

mammary system and lactation, feed consumption, and body 

weight will be discussed. In some instances there is not 

any available information on the effects of stilbestrol 

on some specific characteristic so the information on 

related estrogen compounds will be presented. In order 

to compare the physiological effects of stilbestrol with 

the various natural estrogens it is necessary to kn~ 

something about their effectiveness whe n administered to 
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similar laboratory animals. Emmens (13, P• 22) found 

in mice that stilbestrol (synthetic estrogen) was more 

effective than any of the natural estrogens. He also 

found that of the natural estrogenic compounds estriol 

is the most effective orally ar~ estradiol the most ef

fective by subcutaneous injection. When Sondern and 

Sealey (62, p. 672) assayed, by oral administration to 

spayed adult mice, estrone, estradiol and estriol, they 

found stilbestrol to be 25, 20 and 10 times more effec

tive than these natural estrogens, respectively. In 

adult rats stilbestrol was so, 65 and 30 times more ef

fective than estrone, estradiol and estriol, respectively. 

Stilbestrol and estrone were found to be of about the 

same potency when assayed on spayedahlt mice and rats 

by subcutaneous injection. These authors found that the 

dose of stilbestrol to which 50 per cent or more adult 

castrated mice would respond was 0.35 micrograms for oral 

administration and 0.07 micrograms for subcutaneous 

injections. 

In mammals the influence of estrogen on the ovary 

after birth depends to some extent on the age of the 

recipient (9, p. 332). When the hormone is given to im

mature animals the development of the ovary is retarded 

or completely suppressed; the organ remains small and the 

follicles do not ripen. This result has been coPfirmed 



17 

by Golding and Ramirez (19, P• 804); Doiay, Curtis and 

Collier (12. p. 885); Leonard, Meyer and Hisaw (33, P• 

17). and others. However , Burrows concludes that such 

effeota are not permanent provided the treatment is begun 

at a sufficiently advanced stage or lite, because shortly 

atter estrogen administration ceases the ovary soon 

becomes normal, estrws cycles appear and pregnancy w1 th 

normal littering can ensue. Golding and Ramirez ( 19, p . 

804) injected 1 r.u.!l o! estrin twice a day into rats 

that were 12 and 18 days of age. Even with these rela

tively small doses the ovaries were slightly emaller than 

those of uninjected controls at the end or 22 days of in• 

jection. Selye, Collip and Thomson (55, p. 487) gave 

daily injections of 100 micrograms of estrone to 21-day

old female rats, with the result that the ovaries remained 

in an atrophic state during tl!eatment. In contrast with 

these temporary effects produced by estrogens on the 

ovary, Wilson (65, p. 341) f'o~d that it estrogens are 

given in sufficiently large doses to animals on the day 

of birth or soon after it may lead .to permanent conse

quences, so that in the adult, though treatment has 

1 .r.u. A rat unit, r.u., is approximately three times 
one intemational unit (I.u.). One I.u. of estrone is 
the specific activity exerted by 0.1" microgram ot a stan• 
dard preparation as evidenced by ita capacity to induce 
cornification of the vaginal epithelium in a spayed rat 
or mouse. 
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ceased, the ovarian follicles remain atretic, the inter

stitial tissue is atrophied and corpora lutea are absent. 

However, if treatment was not started before the fifteenth 

day of age, the above effects did not occur. 

Noble (46, p. 192) implanted crystals of stilbestrol 

subcutaneously into adult rats, the amounts varying from 

10 to 100 mg. Atrophy of the ovaries after this treat

ment resembled that which follows hypophysectomy. Assay 

of the pituitaries of these rats showed them to be de

ficient in gonadotropin. Similar findings are reported 

by Folley and Malpress (17, p. 18) and Hammond and Day 

(22, P• 53). 

Some investigators have noticed that in some circum

stances estrogens have an opposite effect from the one 

discussed above. Williams (64, p. 388) implanted tablets 

of stilbestrol into hypophysectomized rats weighing 

between 40 and 50 grams, and observed that ovarian attophy 

was prevented or retarded. Similar doses (150-200 micro

grams/day) of stilbestrol did not prevent atrophy of the 

ovaries in normal rats of equal age and weight (49, p. 

554). The effect of estrogen in stimulating the ovarian 

follicles of the immature hypophysectomized rat has been 

shown by Fluhmann (15, p. 378) and Simpson~ !l• (58, 

p. 37). 
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The chief early ettect of estrone on the ma:mm.ae 

according to Allen (1, P• 479) is an extension and rami• 

fication of tne ducts with the occasional development of 

a few small · lobules of alveolar tissue. Burrows (9, P• 

393) thinks that estrogens need the cooperation of pro

geet.erone, androgen, or some other accessory factor to· 

produce the full development of acini and alveolar 

lobules in the breast, and that discrepancies in results 

obtained with estrogen alone may depend upon the presence 

o.r absence ot the aoeesso:ry factors. 

Apparentlr the s timulat1ng action of estrone on the 

growth of m&liiJ18.ry duets depends upon the dosage, for it 

has been reported by various authors that large doses 

1nh1b1 t the growth of ducts. Astwood, Geschickter and 

Rausch (3, P• 373) 1 experimenting with rats, found that 

the optimal dose of estrone f .or mammary development was 

about 10 micrograms. Larger doses brought about an 

impediment of the growth of the duets. 

Parkea and :Bellerbr (48, P • 301) demonstrated the 

inhibitory effects of es tr1n on .lactation 1n mice. 

Robson (50, p. 357) and Smith and Smith (59, p. 356) 

observed that established lactation 1n the pregnant 

rabbit could be inhibited by a large dose (2000 r.u.) of 

estrin.. Folly and Kon {16, p. 476) showed that 0.3 mg. 

http:m&liiJ18.ry
http:ma:mm.ae
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ot eatrane per 100 g. of body weight inhibited milk pro

duction when given to lactating rats. Nelson (45, p. 33) 

found that daily doses or 100 r.u. ot estrone, when 

started within a few hours after parturition, prevented 

lactation in the guinea pig. 

Merklin (41, p . 344) .found that 10 micrograms of 

estradiol dipropionate given as a single injection at 10 

days of age caused sterility 1n 6 of 15 female mice 

tested by mating with normal males. Two of the mice 

which delivered young, killed them on tne first day of 

life. The ovaries of the sterile mice contained corpora 

lutea and the adrenala contained brown degenerated pig• 

ment. The reproductive ability of female mice receiving 

one microgram of estradiol dipropionate was not affected. 

Enmens (14, P• 204) injected female mice with 0.02-0.50 

micrograms of estradiol benzoate twice weekly from 1 to 4 

months, after which no hormone was g1ven , until 6 months 

had elapsed from the beginning of the teat. All the mice 

were then injected with 0.20 micrograms of estradiol 

benzoate twice weekly for two months. During the .first 

injection period, a dose of 0.10 micrograms or leas did 

not affect fertility. A dose of 0.50 micrograms delayed 

the first appearance of litters by approxlaately one 

month from the cessation of injections. During the 

http:0.02-0.50
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second injection period, the dose of 0.20 micrograms also 

resulted in a delay in the first appearance of a litter 

by 10 to 49 days after cessation of the injections in 

different groups, but no correlation was found between 

the magnitude of this delay and previous treatment. 

Growth depression in rats, accompanied by voluntary 

restriction of food intake, has been consistently demon

strated with stilbestrol (40, p. 281; 47, p. 128). The 

depression of growth and food intake was proportional to 

the dosage of stilbestrol. Growth depression was dupli

cated by pair-feeding in which the uninjected was allowed 

no more food than that consumed by its injected mate. 

Estradiol given in a dose of 100 micrograms daily, has 

been reported by Lynch (35, p. 734) to produce either no 

body weight depression or depression without influence 

on food intake. Sullivan and Smith (63, p. 60) using 

estradiol, which has approximately the same activity in 

the Allen-Doisy test as stilbestrol (18, p. 427; 62, p. 

670), found that the effects of estradiol an body weight 

and food consumption of immature male rats eating ad 1!£. 
to be a depression of body weight accompanied by a 

voluntary restriction in food intake. Restriction of 

food intake in the controls to the amount eaten ad lib. 

by the treated animals duplicated the effects of the 

estrogen on depression of body weight gains. 
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IIA'l'ERIALS AND METHODS . 

Source or mice. 
I. •· ...... __.......,_, 

All mice used in this study were produced by the 

Small Animal laboratGry at Oregon State Oollege. The ex• 

perimen t was eonduc ted during t~ peri ocl October 19, 

195"1 to .June 21, 1959. The r tion fed from the beginning 

to the end of the expet'"il'llent was the Rockland mouse diet. 

The six strains of mice that were used 1n the study 

were strains 1. e, 11 1 20, 22 and 25. A short description 

of each strain will be presented because of the .relat1on

sh1p to some of the results obtained. 

Strain 1 was present at the laboratory in January 

1955. There were 5 females and 2 males. These were ex

panded into what is · now st.ra1n 1. However, the original 

source of this strain is not known, but 1 t is known that 

it was maintained for some time 1n small numbers with 

rather rigid selection for large body size, large litter 

size and high vigor. 

Stra:Ln 6 originated in California. These mice were 

.in the posaeasion of the Oregon State College Veterinary 

Diagnostic Labora.tor1 from which the Small Animal labor 

tory obtained some breeding stock. These mice were 

degenerating in body size, litter size and vigor. The 

poor appearing ones were probably used for breeding ·stock 
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while tne more healthy ones were selected for experi

mental work. 

Strain 11 waa imported by the Diagnostic Laboratory 

trom the Cutters Laboratories, Berkeley, California. It 

was soon found that the fertility in this strain was ex

tremely low and consequently all female animals produced 

in this strain were retained for breeding in order to 

maintain the numbers needed. 

In the process of main ta1ning these four strains ot 

mice there has been no further artificial selection for 

any trait. An attempt has been made, primarily by Robert 

Mason, to maintain the original Characteria~ics and 

genetic composition by campletely random matinga in each 

strain and random selection of young mice for replace

menta. 

These tour strains were mated together in all possi• 

ble ways and some ot their characteristics were atudi ed 

1n detail. Further information on specific characteris

tics ot these strains of mice may be found in publ1cat1cms 

by Mason, Bogart and Krueger (36, P• 43); Krueger , Mason 

and Bogart (28, p. 612); Mason !! !!• (38, p. 166); and 

Mason , Bogart and Krueger (37, P• 45). The crossbred 

mice were then mated together and from the offspring or 

these matinga another strain was developed. This strain 

was designated as strain 20, and baa been maintained tor 
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three years by randomly mating togethe~ 1n pal rs ot 20 

males and 20 females every ao days.. From each 11tter one 

male and one female were ehos en at random and thea e we~e 

added to the 40 older mice. From approximately 35 males 

and 35 females that were available, 20 of each sex were 

chosen at random for the next mating. 'l'his procedure ot 

mating is now betng used for all strains and results in 

some selection for fer till ty and general vigor ln· each 

strain as a eonsequenee of the breeding method used. 

Strain 22 was developed by .mating together the 

largest males and females ot the entire mouse colony, 

however, one female fram strain 1, which was outstanding 

in her body eight at 45 days and 1n fertility, con

tributed greatly to this strain. Thus, a strain of mice 

was developed which greatly exceeded the oth r strains 

1n body size. In developing thts strain the progeny 

test was used as well as individual selection for body 

weights. 

Strain 25 originated from a crossbred female (ll x 

6) (11 x l) being accidentally mated to a wild mouse. 

The wildcros litter was saved, mated together• and then 

mated to a male or strain 24, which is uniformly small 

in size.. The Fe mice from the mating in which strain 24 

was used, were mated to males .from the backcross and the 

generation produced by these matings provided strain 25. 
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There has been n9 selection in this strain. 

The mice were kept in cages made of meshed wire 

which were placed into coffee cans. The lids of the 

coffee cans were used for the tops of the cages and they 

were kept in place by using two rubber bands. The mice 

were watered daily and fed twice each week, or whenever 

the animals needed food. The food was placed in plastic 

cups which were fastened to the sides of the cages with 

a wire loop. Wood shavings were used for litter and the 

cages were changed every two or three weeks depending on 

their condition. All mice were weighed on a shadow-type 

scale to the nearest milligram. 

Procedure £2! ~ testosterone experiment. 

All females within each strain that were available 

for breeding were used to supply the female mice use4 in 

the testosterone experiment. It was necessary in one 

strain (strain 11) to increase the number of breeding 

females in order to have sufficient female offspring for 

the study. In addition it was not possible to produce 

sufficient offspring in strain 22 for adequate study of 

either testosterone or stilbestrol. 

The procedure for producing the virgin female mice 

that were to be used in the testosterone experiment is 

given below. The proposed matings were made by using 
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cardboard taga which had one female number on each tag. 

All female numbers were written down, after the tage had 

been shaken in a can, in the order in which they were 

drawn from the can. Assignment of males to the females 

was done in a similar manner w1 th the .first tag showing 

a male number being written beside the female having the 

first female number, etc. An attempt was made to obtain 

at least sixteen litters from each strain. 

Data collected i ncluded body weights at birth, 12 

days and 21 days ot age on all mice in each litter. The 

young were sexed at 21 days and the tamales in the litters 

were assigned 1mmed1 ately to either of the tour tz.eat

ments • testosterone tor 14 days; testosterone tor 21 

days J saline control for 14 days; or saline control for 

21 days. There had to be at least two females in each 

litter before a litter was used in the study. The 11tttrs 

were assigned to each trea~ent or control group using a 

method or restricted randomization. Thus, one sees that 

the allocation of treatments was not completely random 

and this has been taken into consideration in the anal~ 

ot the data. 

All or the females from one litter were put into one 

cage when they were 21 daya of age whezte they remained 

together until they were 45 days of age. The inJection 

ot an aqueous auapenaion ot testosterone ••• done 
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intramuscularly into one of the rear legs. The dosage 

level was at the rate of one milligram of an aqueous sus

pension of testosterone (Oreton) per kilogram of body 

weight per week. The testosterone was administered every 

third day beginning at weaning (21 days of age). The 

controls received an injection of .9125~ NaCl. solution. 

The level of injection for each female was determined by 

her weight and the same quantity of solution was injected 

in controls and in treated animals. When each litter 

reached 45 days of age, they were put into a cage with a 

male chosen by the same procedure me n tioned previously 

where they remained for 14 days. Each female having been 

put into an individual cage was left in the same cage 

until she littered. The number of of fspring born and 

their weights were recorded on the dam's tag. Weights 

were taken also at 12 and 21 days at which time the 

litters were sexed. The number of mice used for each 

treatment and control is presented in Table 2. 

Procedure for ~ stilbestrol experiment. 

The females used to produce· offspring for stilbes

trol treatment were mated as described previously for 

those in the testosterone study. There were litters from 

two different types of females - those from the saline 

control of the testosterone study and those that had not 
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TABLE 2 
The number of females used in -the testosterone experiment 

Testos- Saline Testos- Saline 
terone Con trol terone Con trol 

tor for for for 
14 days 14 days 21 days 21 days 

Strain 1 
No.
No. 

ot~ Bred 
of f Littering 

15 
11 

12 
12 

11 
8 

9 
6 

No. of inice born 76 70 46 33 
No. 
No. 

at 12 days 
at 21 days 

75 
75 

63 
63 

45 
45 

33 
33 

Strain 6 
ito. ot ~ Bred 7 8 5 5 
No. 
No. 

of ~ Littering 
of inice born 

4 
19 

2 
11 

4 
29 

4 
28 

No. at 12 days 16 6 28 17 
No. at 21 days 16 6 19 17 

Strain 11 
No. ot f Bred 11 3 10 10 
No. of ~ L1 ttering 4 2 6 5 
No. of Jnice born 26 11 49 39 
No. at 12 days 23 10 38 28 
No. at 21 days 23 10 38 28 

Strain 20 
No. ot J Bred 6 7 14 10 
No. of~ L1 tter1ng 5 6 6 7 
No. of mice born 35 35 41 47 
No. at 12 daya 31 34 32 46 
No. at 21 days 31 34 32 46 

Stza 1n 22 
No. of$ Bred 6 5 6 7 
No. 
No. 

off Littering 
of mice born 

5 
30 

4 
17 

1 
6 

4 
27 

No. 
No. 

at 12 days 
at 21 days 

29 
29 

17 
17 

5 
5 

27 
26 

Strain 26 
No. of' t Bred 10 8 14 10 
No. 
No., 

of ,! L1 t ter1ng 
of iJ11 ce born 

6 
49 

7 
50 

7 
48 

3 
24 

No. at 12 days 43 37 48 21 
No. at 21· days "3 37 48 21 
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TOTALS 
No. of ' Bred 
No. o£ -' . L1 tter!.ng 
No. ·ot mice born 
No, at 1.2 days 
No. :at 21 days 

·

Testos• Saline Testos Saline 
terone Control terone Control 

tor fQr tor for 
14 dfey's 14 days 21 days 21 days 

55 43 60 Sl 
35 33 32 29 

235 194 219 198 
217 167 196 172 
217 167 187 171 

http:tter!.ng
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received any previous treatment. The litters from these 

females for the stilbestrol study were handled in the 

same manner up to 21 days of age as those for testoster

one. When the litters were 21 days of age they were 

sexed and the female offspring were assigned to the stil- · 

bestrol treatment or control. Females were assigned to 

stilbestrol treatment for 14 or for 21 days. as saline 

controls for 14 or for 21 days, and as oil controls for 

14 and for 21 days. The oil control groups were included 

in the stilbestrol study because the diethyl-stilbestrol 

was dissolved in cottonseed oil. 

The dosage for the mice receiving diethyl-stilbestrol 

after dilution of the initial diethyl-stilbestrol product 

with cottonseed oil was .004 micrograms of diethyl

stilbestrol per gram of body weight per week or .0017 

micrograms per gram of body weight for each injection. 

The concentration of the prepared solution for injection 

was 3 micrograms of diethyl-stilbestrol per 100 c.c. of 

solvent. The amount of solution for the saline control 

and the oil control group was the same as that for the 

testosterone study. The amount given to each female was 

determined by her body weight at each time of injection. 

Each female was injected every third day. When each 

mouse was 45 days of age it was handled in the same 

manner as previously described for the testosterone 
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experiment. When the treated females littered, the same 

measurements were taken on their offspring that were 

recorded for the testosterone study. The number of mice 

used for each treatment and control is shown 1n Table 3. 

In order to make a comparison w1 thin full-sibs as 

to the effect of each treatment on their offspring, one 

must have litters tram at least one female on treatment 

and one tamale on a control. Thus , if only one female 

in a litter group gives birth to young, her litter cannot 

be included in an anlysis of litters comparing the off

spring from full-sibs. This, in turn, results in a 

decreased number of comparisons that can be made because 

some of the females failed to produce offspring. 

Statistical treatment of data. 

The method of analysis outlined by Snedecor (61* p. 

306) was used to obtain the various mean sq_uares. Since 

there are two fixed variables (sex and treatment) and one 

random variate (litters), a procedure different from the 

one g1ven by Snedeeor (61, P• 307) must be used because 

his procedure will only be satisfactory if· all variates 

are random. The procedure used for de term.ining the esti• 

mated mean squares when one has a mixed model of random 

and fixed variates is discussed by Schultz (53, P• 130). 

Before the estimated mean squares were calculated, an F 



TABLE 3 

Summary of animals used for stilbestrol experiment 

Stilbestrol Oil Saline Stilbestrol Oil Saline 
for for for for for for 

14 days 14 days 14 days 21 days 21 days 21 days 
Strain 1 
N·o. of f Bred 12 5 4 13 9 10 
No. of f Littering 9 3 3 8 8 7 
No. of mice born 58 22 26 55 67 50 
No. at 12 days 56 22 24 53 65 49 
No. at 21 days 56 22 24 53 65 49 

Strain 6 
No. of t Bred 6 4 3 6 6 6 
No. of t Littering 5 1 2 4 4 4 
No. of mice born 31 6 12 25 26 20 
No. at 12 days 24 5 12 23 18 17 
No. at 21 days 24 5 12 23 18 17 

Strain 11 
No. of ' Bred 12 3 3 9 7 6 
No. of J Littering 8 2 2 7 4 3 
No. of mice born 57 10 18 45 23 25 
No. at 12 days 36 10 18 42 21 25 
No. at 21 days 36 10 18 42 21 25 

Strain 20 
No. of J Bred 17 14 15 15 10 10 
No. of t Littering 9 10 10 10 6 10 
No. of mice born 51 79 71 69 44 71 
No. at 12 days · 51 76 64 58 26 65 
No. at 21 days 51 76 64 58 26 65 c,q 

w 



Table 3z ccntinued 
Stilbestrol 

for 
14 days 

Oil 
for 

14 days 

Sali ne 
for 

14 days 

Stilbestrol 
f or 

21 days 

Oil 
for 

21 days 

Saline 
for 

21 days 

Strain 22 
No. 
No. 
No. 

of t Bred 
of l Littering 
of mice born 

7 
3 

24 

3 
1 
2 

5 
2 

12 

7 
3 

16 

7 
1 
4 

5 
1 
8 

No. 
No. 

at 12 days 
at 21 days 

19 
19 

2 
2 

6 
6 

14 
14 

3 
3 

8 
8 

Strain 25 
No. 
No. 
No. 

of t Bred 
of 1 Littering 
of mice born 

9 
5 

41 

2 
0 
0 

2 
1 
8 

5 
5 

38 

4 
2 

15 

5 
3 

29 
No. 
No. 

at 12 days 
at 21 days 

34 
34 

0 
0 

5 
5 

34 
34 

11 
11 

29 
29 

Totals 
No. of .f Bred 
No. of f . Littering 
No. of mice born 

63 
39 

262 

31 
17 

119 

32 
20 

147 

55 
37 

248 

43 
25 

179 

42 
28 

203 
No. 
No. 

at 12 days 
at 21 days 

220 
220 

115 
115 

129 
129 

224 
224 

144 
144 

193 
193 
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teat was made to determine those mean squares that were 

significant at the .05 le•el. Those sources of variation 

that were significant at the .05 level were then sub

jected to the determination of expected mean squares in 

an analysis of variance aa given by Schultz (53, P• 134). 

'l'he second order interaction, "Treatment x Sex x 

Litters" estimated mean square, was used to teat all the 

first order interactions. The "Treatment x Litter" 

interaction estimated mean square was used to test the 

significance ot the difference between treatments, and 

the t•sex x L1 tter" interaction estimated mean square was 

used to test the significance or the difference between 

sexes. The analysis was made within each strain using 

the means or litters for birth weight, 12 day weight, and 

21 day weight classified according to sex and treatment. 

The correlations presented in this study were calcu

lated as outlined by Snedecor (61 1 P• 144) and tne calcu

lated r values that exceeded those tabulated by Fisher 

and given by Snedecor (61 1 P• 149) for the .05 level were 

deemed si~ifioan t. 

Further analysis of the data by strains, treatment• 

and sex require an anal,ais using a model of fixed vari• 

ates in which all the interaction terms contain fixed 

effects. Thus, for the above effects, one has to use the 

second order interaction term to t~at the main effects as 
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well as the interacti on terms (34, P• 324; 53, p. 134). 

In this portion of the analysis, if the effects of strain 

or treatment were significant, then the sum of squares 

were divided into individual degrees of freedom (61, p. 

400-407) and certain comparisons were made. Orthogonal 

comparisons were made on most of the testosterone data 

and on the effect due to strains in the stilbestrol 

data, but the treatment effects of the stilbestrol data 

were nonorthogonal, since some of the comparisons, wh ich 

had been planned before the experiment was conducted, 

were not orthogonal. Thus, the sum of squares for the 

set of comparisons will not equal that of the treatment 

sum of squares and the statements about the probability 

may not be exact (61, p. 406). 
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EXPER !MENTAL RESULTS 

Testosterone 

The following abbreviations are used in the 

description of the treatments. 

T14 • testosterone injected for 14 days 

T21 • testosterone injected for 21 days 

Tel4 • saline injected for 14 days 

Tc21 • saline injected for 21 days 

In order to determine the response of the six strains of 

mice to administered testosterone and stilbestrol it is 

neces·sary to observe, measure and record several charac

teristics. It was deemed necessary to record the weights 

of the . untreated females at birth, 12 and 21 days of age, 

and at each period of injection during the respective 

period on treatments. It was also necessary to record 

the number of offspring born and the weight of each 

individual, the number and weight at 12 days and the 

number, sex and weight at 21 days. During the initial 

stage of the testosterone experiment the litters were 

sexed at birth but this procedure led to a large error 

in this determination. Thus, unless the individual was 

alive at 21 days the sex is not known. This has produced 

the problem of determining whether a higher mortal! ty was 
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present in female or male offspring up to 21 days . 

Effect ~ tea tos terone .2a .!:.!!!. E.! gain per daz £!:.2!! &-~ 

days and ~-~ dazs 2!. age 12.£ treated females . 

The first analysis performed was to determine the 

effects of injected testosterone on the rate of gain per 

day for the two periods of injections . For the determin• 

ation of this effect in those females receiving testos

terone for fourteen days the data on the animals injected 

for twenty-one days were also included . The rate of gain 

per day for each treatment and strain is shown in Table 

4 . Analysis of these rates of gain (Table 5) revealed 

that strain 25 made a significantly lower rate of gain 

per day than the other strains . Strain 20 also had a 

slower rate of gain per day than strains 1, 6 , 11 and 22 . 

Strain 22 was the most rapidly gaining strain of the six 

strains . The analysis also indicates that there is a 

significant difference in the treatment means . The com

parisons which are listed in Table 5 are non-orthogonal 

but they are the ones which were of interest . It can be 

seen that the females injected for 14 days made a higher 

rate of gain per day than the females injected for 21 

days . It is also evident from Table 5 that there are 

significant differences between females treated with 

testosterone for 14 days vs . testosterone for 21 days and 



TABLE 4 

Rate of gain ( grams ) per day from 21-35 days and from 21-42 days of age of females 
injected intramuscularly with aqueous testosterone and saline 

Treatment 
Strain Sallile Saline 

Testosterooe Control Testosterone Control 
14 Days 14 Days 21 Days 21 Days Totals Mean 

1 0.9129 0.9343 0.5781 0.5914 3.0167 0.7542 

6 0.8357 0.8371 0.4766 0.4886 2.638 0.6595 

11 0.8336 0.8393 o. 5914 0.5795 2.8438 0.7110 

20 0.8371 0.8464 0.4443 0.4452 2.573 0.6433 

22 0.9193 0.9114 0.7476 0.7229 3.3012 0.8253 

25 0.5786 0.5157 0.4286 0.4295 1.9524 

Totals 4.9172 4.8842 3.2666 3.2571 

Mean .8195 .8140 .5444 .5429 

·CA 
(I) 
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TABLE 5 
Analysis c£ variance of the 

r.ate of gain per day from 21 • 35 days and from 21 - 42 
days of age of females 1njeeited 1ntramuseula:rly w1 th aqueous 

testosterone and saline 

Source of Sum of Degrees of Mean 
Variation Squares Freedom Square F 

Total 

Strains 

Strain 25 VS • 
other strains 

strain 20 vs. 
strains 1, 6 1 
11. 22 

Strain 22 vs. 
strains 1, 6 1 
11 

Strain 1 vs. 
strains 6, ll 

Strain 6 vs. 
strain 11 

~reatment 

l4•day injection 
vs. 2l•day
injection

Testosterone 
14-day vs. 
testosterone 
21 days

Saline control 
14..daJ vs. 
saline control 
21 days 

Residual 

0.77449 

0.26467 

0.17715 

0.01894 

0.02742 

0.00845 

0.00249 

0.44773 

0.44763 

0.22704 

0.22062 
0.06209 

23 

5 

1 

1 

1 

1 

l 

3 

1 

1 

1 
15 

0.05293 12.78** 

0.17715 42.80~~ 

0.02742 6.62* 

0.00845 2.04 

o.oo249 o.eo 
0.14924 12.78·~ 

0.44763 108.15** 

0.22062 53.30** 
0.004139 

* S1gn1t1oant at .05 level
** Significant at .01 level 
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those treated with saline for 14 days vs. 21 days. From 

these results it seems that the females have reached 

their maximum rate of growth at approximately 3 5 days or 

age. 

Effect 2.! testosterone .2!! ~per ~ 2£. females ~ 

that littered.-
From Table 6 it appears that the different treat

menta and strains had an effect on the per cent of 

females littering. However , an analysis of the per

centages given 1n Table 6 indicates that there is no 

sign.ificant difference among treatments or strains. This 

analysis is presented in Table 7. The reason for these 

two effects not being significant is largely the result 

of the large variation within each strain and each treat

ment. The mean of the treatments indicate that the fe• 

males treated with the saline had a larger percentage of 

females to litter than the testosterone treated females 

but the difference is not significant. This is also the 

case with respect to the differences between strains 1 

and 20. 

Effect .2£. testosterone .2!! ~ mean number 2! offspring 

J?.2m E:_ !.!£!!. ...l..i.-t-.t.-.e...r. 

The mean number of offspring born i~ each litter was 

not influenced significantly by the various treatment1. 



TABLE 6 
The mean percentage or females bred that littered during the testosterone study 

Treatments 
Strain T14 Tel4 T21 Tc21 Total Mean 

1 73.33 100.00 76.36 66.67 316.36 79.07 
6 57.14 25.00 80.oo 80.00 242.14 60.54 

11 36.36 66.67 60.00 50.00 213.03 53.26 
20 83.33 85.71 42.86 70.00 281.90 70.48 
22 83.33 8o.oo 16.67 57.14 237.14 59.29 
25 60.00 87.50 50.00 30.00 227.50 56.88 

Total 393.49 444.88 325.89 353.81 1.518.07 

Mean 65.58 74.15 54.32 58.97 63.25 

TABLE 7 
Analysis or variance of the percentage of females bred that littered durin g the 

testos_tttrCJrl.f) _21 tudy 
Source or Variation Sum or Squares Degrees of Freedom Mean Sguare F 

TOTAL 10,757.67000 23 
Strain 1,866•. 75720 5 373.35144 • 74 
Treatment 1,334.04510 3 444.68170 .88 
Residual 7,556.86770 15 503.79118 

....• 

http:1.518.07
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From Table 8 one can see that strains 6 and 22 had the 

smallest number of offspring 1n each litter while strain 

25 had the largest number o.t offspring per 11 tter. The 

analysis et these data (Table 9) indicate that strain 25 

had aign1t1cantly laPger 11tters than the other five 

strains. 'rhette was no s.iguifi'eant difference, among the 

other five strains. 

Efffct g£_ testosterone 2!'!. the R•r~entage gt ottspr1PS 

that surViyeQ. from birth to .!!,. dais SlJ.. !&!• 

The percentage survival of offspring from birth to 

12 days ot age is given 1n T'able 10, Even though there 

is no marked difference between the saline and testos

terone treated females in the per cent survival it is 

interesting to note that the females injected w1 th tes

toaterone had a greater percentage of young surviving 

than did the control females. One might expect testos

terone to have an influence on the survival rate in a 

negative manner if it decreases. the secretion of milk in 

the lactatin g females. Strain 6 is verJ prominent 1n its 

low per cent ot survival but this can be explained, to a 

large extent, by the fact that the character1st1cs ot 

thia strain is 1 ts small body size, small 11tter size, 

and low general vigor. 'l'h.e analys1 s of variance of 

these data is pres en ted i n fable 11. 



l!'ABLE 8 

ean number of offspring born 1n each litter tor the testosterone study 

Treatment 
Strain T14 Tcl4 '1'21 Tc21 Total ean 

1 6.91 5.83 5.75 5.50 23.99 5.99 

6 4.75 5.50 7.25 7.00 24.50 6.12 

11 6.50 5.50 8 .17 7.80 27.97 6.99 

20 7.00 5.83 6.83 6.71 26.37 6.59 

22 6.00 4.25 6.00 6.75 23.00 5.75 

25 8.17 7.14 6.86 a.oo 30.17 7.54 

Tot 1 39.33 34.04 40.86 41.76 156.00 

Mean 6.56 5.68 6.81 6.96 



TABLE 9 

Analysis o~ variance of the mean number of of~spring born in each litter for the 
testosterone study 

Source of Variation 
Sum ot Degrees of 
Squares Freedom 

Mean 
Square F 

TOTAL 24.58840 23 

Strain 9 .17420 5 1.83480 2.90* 

Strain 22 va. other strains 2.70000 1 2.70000 4.27 

Strain 25 vs.. Strains 1~ 11, 20 5.21667 1 5.21667 8.26* 

Strain 6 vs. Strains 11* 20, 25 2.,52541 1 2.52541 4.00 

Strain 25 va. Strains 11~ 20 1.50000 1 1.50000 2 .37 

Strain 11 vs. Strain 20 0.32000 1 0.32000 0.50 

Treatment 5.94810 3 1..98270 3.14 

Residual 9.46610 15 .63107 

ic- Significant at .05 level
** Significant at .01 level 



TABLE 10 
The per cent survival of offspring from birth to 12 days for the testosterone study 

Treatments 
Strain T14 Tc14 T21 Tc2l Total Mean 

1 96.66 9.00 97.83 100.00 386.51 96.• 63 

6 84.21 54.55 96.55 60.71 296.02 71.'51 

11 88.48 90.91 77.55 7.79 . 328.71 82."18 

20 88.57 97.14 78.05 97.87 361.63 90•. 41 

22 96.67 100.00 83.33 100.00 . 380.00 95..00 
25 87.76 74.00 100.00 87.50 349.26 87 ..32 

Total 544.~5 506.60 533.31 517.87 
Mean 90.73 84.43 88.86 86.31 

Analysis 
TABLE 11 

of the per cent survival of of'fspr1ng .from birth to 12 days .for the 
testosterone experiment 

Source of' Variation 
TOTAL 

Sum of Sqgares 
3,691.9701 

DeSEeea of Freedom 
23 

ean Square F 

Strain 1,433 7920 5 286.7584 2.0294 
Treatment 138.6320 3 46.21066 .32703 
Residual 2,119.5461 15 141.30~ 
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Effect 2t testosterone 2a ~ birth weight 2t offspring 

~ treated females. 

The initial analysis was made comparing offspring of 

full-sibs which had received different treatments. The 

analysis of variance for each comparison will not be 

presented, since there were about 200 such analyses, but 

only the effects whi ch were significant for each strain 

and each treatment comparison. The data were classified 

by strain, litters, sex and treatment. Strain 22 females 

did not 11tter sutf1cien tly during this portion of the 

study whiCh resulted in an absence of dam-litter varia

tion. This strain is included in the second analysis in 

which the data are analyzed by strains instead of by dam

litters. (A dam-litter is a litter in which there is 

offspring from full-sibs both of the dams having been 

treated differently.) Each strain will be described with 

regard to the main effects (sex and treatment) and then 

with regard to the secondary effects (interactions}. 

The offspring from previously treated females in 

strain 1 did not show any differences due to treatments 

or sex that were significant in the analysis of the birth 

weight of the offspring. The mean birth weight of the 

of fspring is presented in Table 12. The empty cells in 

Table 12 are a result of there not being litters from two 

full-sib females which were treated with the indicated 



!ABLE 12 

The average birth weight or orrapr1ng classified by sex, treatment, 
litter and strain from females treated w1 th tea tosterone 

Treatment 

Strain Sex T14 Tcl4 T21 Te21 Total Mean 

1 female 
male 

1.57 
1.63 

1.63 
1.69 

1.52 
1.61 

1.55 
1.62 

6.27 
6.55 

1.57 
1.64 

6 female 
male 

....... 
,__ ---- 1.47 

1.54 
1.46 
1.54 

2.93 
3.08 

1.47 
1.54 

11 female 
male 

1.40 
1.42 

---- 1.42 
1.47 

1.58 
1.63 

4.40 
14.52 

1.47 
1.51 

20 female 
male 

1.61 
1.64 

1.58 
1.64 

1.50 
1.60 

1.68 
1.80 

6.37 
6.68 

1.59 
1.67 

22 female 
male 

--·-· 
.._... ....... -

:----..
--
~---· 

--- --
25 female 

male 
1.50 
1.46 

1.50 
1.49 

1.42 
1.45 

1.38 
1.38 

5.80 
.5.78 

1.45 
1.45 

Totals 12.23 9.53 15.00 15.62 

Female 6.08 4.71 7.33 7.65 

Ma~e 6.15 4. 82 7.67 7.97 
~ 
...:J 
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~ -~----- ------------------- ----------

treatments. For example, strain 6 had no full-sib 

females treated with testosterone for 14 days and saline 

for 14 days that littered. In the only comparison made 

between the birth weight of offspring from full-sibs 

treated differently in strain 6 there was no difference 

in the offspring from testosterone treated and saline 

treated females. The offspring from treated mothers for 

strain 20 were not significantly different with regard 

to sex or previous treatment of mother. Strain 25 showed 

a significant sex difference between male and female off

spring. The female offspring were heavier at birth from 

dams which had previously received testosterone for 14 

days. Thus, there may be a stimulating effect of the 

testosterone on the female fetus when their dams had 

previously received testosterone. This is assundng that 

testosterone is carried by the blood across the placenta 

to the unborn young. 

In the anal~is of the birth weight of offspring 

from full-sibs there were significant treatment x litter 

interactions present when these litters were compared for 

some treatments. In strains 1, 11 and 20 there was a 

significant treatment x litter interaction present in 

those litters from dams which had previously received 

testosterone for 21 days and their litter mate received 

saline for 21 days. Treatment x litter interactions were 

present in strains 11 and 25 in the litters from dams 



49 

having previously been treated witn testosterone for 14 

days and their litter mate having been treated with tes

tosterone for 21 days. In strain 25 there was a 'sig

nificant treatment x litter interaction in the litters 

from full-sibs which had been treated w1 th testosterone 

for 14 days and saline for 14 days. 

Etfeet ~ testosterone .2a..:!:!!! g-daz weight ~ ~ 

offspring !£2! treated females. 

The same treatment eomparisans were made for 12 day 

weight as for birth weight of 1h e offspring. There were 

no main effect• (sex and treatment) significant for the 

12 day weight of offspring. The mean 12 day weight or 

the offspring is presented in Table 13. 

Treatment x 11 tter 1n teraction were present in 

strains 1, 11 and 25 1n the litters from females having 

previously been treated with testosterone for 14 days and 

their litter mate having been treated with testosterone 

for 21 days. Strain 1 also had present a significant 

treatment x litter interaction in the litters from fem~ 

which had been treated with testosterone for 21 days and 

saline for 21 days~ For strain 25 there was a signifi

cant treatment x litter interaction in those litters from 

females which had previously been treated with testos

terone for 14 days and saline for 14 days. 
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Effect £!. testosterone _2!!. ~ 21-day weight ,2! ]h!. 

offspring ~ treated females. 

There were no main effects significant for the 21 

day weights . There was a significant treatment x litter 

interaction 1n strains 1 and 11 in those litters from 

females Which had been treated with testosterone for 14 

days and testosterone for 21 days. For strain 25 there 

were treatment x litter interactions present in those 

litters from females which had been treated with testos

terone for 21 days and saline for 21 days and in those 

litters from females which had been treated with testos

terone for 14 days and saline for 14 days. The me an 21 

day weight of the offspring are presented in Table 14. 

Further analysis of the data was made in order to 

determine if there was a strain difference in the re

sponse to administered testosterone. This analysis was 

necessary with regard to the utilization of all litters 

in the experiment. Finally, and the most essential 

reason, was that those full-sibs which produced only one 

litter, may have been the females that the treatments 

were influencing the most . With the above facts in mind 

the data was analyzed within strains and the results are 

presented in Table 16 for the effect of the treatment of 

the dams on birth weight of offspring. 

From the analysis of variance given in Table 16, one 



TABLE 14 

'l'he average 2l·day we1gb.t of otfaprlng classified by sex. treatment. 
litter and strain fi>om females treated with testosterone 

Treatment 
Strain Sex T14 Tel4 T21 Tc21 Total Mean 

1 .female 
male 

11.7'1 
11.7:5 

11 ••1 
12.?5 

10.55 
11.~7 

11.53 
11.87 

45.26 
47.12 

11.32 
11.78 

6 :female 
male 

..... ...... .-....... -- 8.$4 
8.76 

8 .. 70 
9.12 

17.24 
17.98 

8.62 
8.94 

11 .female 
male 

S-.28 
a.~9 

---- 9.49 
9.Q3 

8.'12 
9.12 

26.49 
27.24 

8.83 
9.08 

20 female 
male 

10.85 
10.~7 

lO.q6 
10.&4 

10.30 
11.25 

10.7.2 
11.35 

42.-45 
43.81 

10.61 
10.95 

22 .female 
male ·- ---- ---

... 'IIIII!: .. 

....._ ___,_ . ~....... -- ----
,..... ...... 

25 female 
lJl le 

9.61 
9.68 

10••8 
10.~2 

9.61 
9.82 

9.54 
9.27 

39.24 
39.29 

9.61 
9.82 

Totals 80.98 65.88 99.22 99.94 

Female 40.51 33.47 48.49 49.21 

Male 40.47 32.41 50.73 50.73 
C1l 
1\') 



TABLE 15 

The average birth weight of offspring classified by sex, treatment, 
and strain from testosterone treated females 

Treatment 
Strain Sex T14 Tel4 T21 Tc21 Total Mean 

1 female 
male 

1.57 
1.60 

1.64 
1 .. 69 

1.49 
1.61 

1.54 
1.61 

6.24 
6.51 

1.56 
1.63 

6 female 
male 

1.46 
1.49 

1.45 
1.53 

1:46 
1.56 

1.44 
1.53 

5.. 81 
6.11 

1.45 
1.53 

11 female 
male 

1.40 
1.42 

1.30 
1.42 

1.40 
1.45 

1.46 
1.50 

5.56 
5.79 

1.39 
1.45 

20 female 
male 

1.53 
1.57 

1.50 
1.58 

1.59 
1.66 

1.60 
1.69 

6.22 
6.50 

1.56 
1.63 

22 female 
male 

1.72 
1.69 

1.74 
1.89 

1.52 
1.86 

1.57 
1 .•68 

6.. 55 
7.12 

1.64 
1.78 

25 fe:mRle 
male 

1.51 
1.49 

1.51 
1.48 

1.39 
1.45 

1.38 
1.44 

5.79 
5.86 

1.45 
1.47 

Totals 18.45 18.73 18.44 18.44 

Female 9.19 9.14 8.85 8.99 

Male 9.26 9.59 9.59 9.45 
en 
(Jl 
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TABLE ra 
Analysis of variance of 

the effect of tes-tosterone on the birth weight
of offspring from treated females 

Source ot Sum ot Degrees of Mean F 
Variation Squares Freedom Square 

Total 0 .6866 47 

Strains o.4642 s 0.0928 51.81** 

Strain 11 vs. other 
strains 0.1480 

Strain 25 va. 
strains 1- 6, 20, 
22 0.1243 

Strain 6 vs. strains 
1, 20, 22 0 •. 1190 

Strain 20 vs. 
strains 1, 22 0.0200 

Strein 1 vs. 
strain 22 0.0529 

1 

1 

1 

1 

1 

0.1480 

0.1243 

0.1190 

0.0200 

o .•os29 

82. 59~"* 

69.37** 

66.40** 

11.16** 

29.52** 

Treatments 0.0051 3 0.0017 0.95 

Treatma'l t x straina 0.0934 15 0.0062 3.47~-u. 

Sex 0.0616 1 0.0616 34.39** 

Sex X strains 0.0163 5 0.0032 1,82 

Sex X trea-.ents 0.0189 3 0.0063 a.sl** 

Sex X treatment X 
strains o.o2sa 15 0.0017 

Ill-· Significant at .os level 
0* S1gn11'1oan t at .01. level 
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can see that there is a significant difference among the 

strains, sex, strain x treatment, and sex x treatment 

interactions. There is no significant difference between 

the treatments. Since there is a significant difference 

among the strains it would be desirable to investigate 

further the strains that are different from each other. 

The break-down of the sum of squares for strains into 

individual degrees of freedom reveals that strain 11 

females gave birth to smaller offspring than did females 

of strains 1, 6, 20 and 22. Strain 6 females also pro

duced smaller offspring at birth than did females of 

strains 1, 20 and 22. Strain 20 females produced off

spring which were smaller at birth than females of either 

strains 1 or 22. Strain 22 females produced litters with 

the largest birth weight . This phenomenon for strain 22 

can be explained by the fact that this strain also pro

duced the smallest number of offspring per litter which 

should result in larger individual offspring at birth. 

This strain was also developed from large mice. Thus , 

it would seem that selection for large body size in mice 

results in a smaller number of offspring being born which 

are heavier at birth. The r everse of this phenomenon is 

true with regard to the strains which have larger litters 

at birth (Table 8). Strains 11 and 25 produced the 

largest number of off spring per litter and the analysis 
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given in Table 16 clearly shows that strains 11 and 25 

produced litters with the smallest individual birth 

weights. It can also be seen in Table 16 that there is 

a sign11"1cant difference in the means or the sex.es. Male 

of.fspr.tns were heavier at birth than female.s. The treat

ment x strain in teraotion is significant which indicates 

that the strains railed to respond the same to the treat• 

menta applied.. There is also present a significant 

treatment x. sex interaction which shows that the two 

sexes did not respond the same to the treatments. 

From the analysis presented in Table 18 on the 

effect of testosterone on the 12-day weight ot offspring 

one can see that not only is there significant differ

ences due to strain, sex, and treatments x strains inter

action but also the treatment had significant effect. 

The sum of squares tor strains and treatments were 

handled 1n the same manner as described in the previous 

section concerning the birth-weight analysis. The same 

results are shown tor strain difference in Table 18 as 

in Table 16. Atter the treatment sum of squares were 

broken-down into their individual de~ees of freedom 

there is .a s1~1f1eant difference between the females 

treated for 14 days and those treated. tor 21 days. The 

offspring from females treated tor 14 days were s1gnif1

cantly larger at 12 days than those from the females 



TABLE 17 ·· 

The average 12-day weight or ottapring claaa1t1ed by sex, treatment, 
and strain from testosterone treated tamales 

Treatment 
Strain Sex T14 Tcl4 T21 Tc21 Total Mean 

1 female 
male 

'7.08 
7.31 

7.16 
7.40 

6.08 
6.88 

6.59 
6.92 

26.71 
28.51 

6.68 
7.13 

6 female 
male 

5.23 
5.95 

4.48 
4.68 

5.51 
5.84 

4.59 
5.04 

19.81 
21.49 

4.95 
5.37 

11 female 
male 

4.79 
4.73 

5.95 
6.77 

5.07 
5.17 

4.88 
5.12 

20.69 
21 .79 

5.17 
5.45 

20 female 
male 

6.41 
6.95 

6.97 
6.91 

6.73 
6.94 

7.15 
7.43 

27.26 
28.23 

6.82 
7.06 

22 female 
male 

7.81 
7.65 

'7 .57 
8.22 

6.71 
7.70 

5.81 
6.07 

27.70 
29.62 

6.93 
7.41 

25 female 
malo 

5.76 
5.82 

6.21 
6.02 

5.50 
5.42 

5.57 
5.41 

23.04 
22.67 

5..76 
5a67 

Totals 75.45 78.14 73.55 70.38 

Female 37.08 38.14 35.60 34.39 

Male 38.37 40.00 37.95 35.99 

(.n 
~ 
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TABLE 18 

Analysis of vaz.1ence of the effect of testosterone on the 
l2•day we1ght of offspring from treated females 

swroe of Sum of Degrees of Mean 
Variation Squares Freedom Square F 

Total 46.-2111 47 

Strains 32.5738 5 6.5147 lOS. 66~"* 

Strain 6 vs. other 
strains 10.3003 

Strain ll vs·. 
strains 1, 20, 
22, 25 12.0012 

Strain 25 va. 
stra1ns 1, 20, 
22 9.9459 

Strain 22 va. 
strains 1 .. · 20 0.•.32'1"1 

Strain 1 v,s • 
s t:ta1 n 20 0. 0045 

1 

1 

1 

1 

1 

12.0012 

9.9459 

0.3217 

0.0045 

200.18** 

165.90*'* 

5t36* 

0 . 07 

Treatments s..6643 3 0.8881 .14.81**' 

14...d.ay treatment vs. 
21-d y treatment 

Testosterone 2l•day 
vs. saline control 
14-day

Saline control 
14-day vs. 
testosterone 
14-day 

1.9440 

0.418'7 

0,3015 

l 

1 

1 

1.9440 

o.ao15 

32.42** 

s.oe'* 
Treatment x strains 8.5187 15 o. 56'19 9 .47{H~ 

Sex 1.0502 1 1.0502 17.51** 

Sex x strains • 4543 s 0.0908 1.51 

Sex x treatments 0.0503 3 0.0167 0.27 
Sex x treatments 
strains 

x 
0.8992500 15 0,0599 

* S1gn1t1cant at .05 level 
~* Significant at .01 level 
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treated .for 21 days (saline 21 days and testosterone 21 

days). It is also shown in Table 18 that offspring from 

females treated with testosterone .for 21 days were larger 

than those from females receiving saline control for 21 

days . However, the females treated with saline for 14 

days produced offspring that were heavier at 12 days than 

the females treated with testosterone for 14 days. Male 

offspring at 12 days of age were heavier than females . 

There is also present a treatment x strain interaction 

which was also found for the birth weight analysis. 

The analysis presented in Table 20 is concerned with 

the effects of testosterone on the 21-day weight of off

spring from treated females . The analysis shows very 

similar results to those shown in Table 18 concerning the 

differences among the strains. Treatment differences 

were significant when the 14-day injection is compared 

with the 21-day injections. The 14-day treatment resulted 

in larger of'fs.pring at 21 days of age . There was no 

difference between the offspring from females treated 

with · testosterone for 21 days and females that received 

saline for 21 days.. The offsprm g from females that re

ceived saline for 14 days were larger at 21 days than 

offspring from those females receiVing testosterone f'or 

14 days.. Finally, the ef'fects of sex and treatment x 

strain interactions are significant as were those for the 



'!'ABLE 19 

The average 21-day weight of o£fspr1ng classified by sex, traatmen t, 
and strain f'rom testosterone treated females 

'l're a tmen t . 

Strain Sex '1'14 Tel4 '1'21 'I'c21 Total Mean 

1 female 
male 

11.82 
11.92 

12.41 
12. 58 

10.73 
11.45 

10.66 
11.97 

45.62 
47.92 

11.41 
11.98 

6 female 
male 

8.97 
9.82 

8 .00 
7.85 

8.66 
9 .30 

8.83 
9 .13 

34.48 
36 •. 10 

8.62 
9.03 

11 female 
male 

10.09 
10.68 

10.80 
11.. 20 

10.09 
10.74 

9 .77 
10.27 

40.75 
42.89 

10.19 
10:.72 

20 female 
male 

8.62 
10.79 

10.57 
10.88 

10.44 
11.39 

11.21 
11.63 

40.84 
44.69 

10.21 
11.•17 

22 fema1e 
male 

12.87 
13.11 

12.71 
14.32 

11.83 
13.10 

9.87 
10.53 

47.28 
51.06 

11.82 
12-.77 

25 female 
male 

9 . 95 
9.93 

10.88 
10.53 

9 .43 
9.47 

9 .. 54 
9.50 

39.80 
39.43 

9 . 95 
9',.86 

Totals 128.57 132.73 126.63 122.91 

Female 62.32 65.37 61.18 59.88 

Male 66.25 67.36 65.45 63.03 
m 
0 



61 

TABLE 20 

Anal1Sis of variance of the efte4t ot testosterone on the 
21-day weight or offspring trom treated females 

Source of 
Variation 

Sum of 
Squares 

Degrees of 
Freecom 

Mean 
Square F 

Total 93. ·1365 47 

Strains 61 ..8583 5 12 •. 3676 83.50** 

Strain 6 VS•" 
other strains 51 .:8864 1 31.8864 215.29*'$

Strain 25 VSi 
strains 1, 11. 
20, 22 12.1716 1 12.1716 82.18~~'1-

Strain 11 vs.
strains lt 20, 
22 7.3095 1 7.5095 49 .ss·:Ht 

Strain 20 vs. 
strains 1$ 22 9.0506 l 9•0506 60.97~~} 

Strains vs. 
strain 1 1.4400 1 1•4400 9.72-31-* 

Tre tments 4'•1788 3 1 .. 3929 9,.40{H; 

14·day injectiona 
vs. 21•day
injections

Testosterone 21 d.aya 
2.8812 1 2•8812 19~46 

vs. aqueous 
control 21 days

Aqueous control 
14 days vs. 

0.5766 1 0.,5766 3.89 

testosterone 
14 days 0.7210 l . 0.7210 4.ae** 

Treatment 1 strain 19.. . 4159 15 1.2943 St.73** 
Sex 3.7074 1 3 .• 7074 as.oa*·:z-
Sex x strain 1«5184 5 0.3036 2.05 

Sex x treatment 0.2559 3 o.oasa 0.58 

Sex x treatment X 
strain 2.2215 15 0.1481 

* Sign1f1e ant at .05 level 
~~ Significant at .ol level 
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12 day analysis. 

Correlatims between the 45-day weigl1t E!_ ~ .2!.!!! ~~ 

number 2t offspring ~, number of offspring alive !! ~ 

days .!!!£ g days 2£. age. 

The results in Table 21 show that in strain 25 the 

number of offspring born is significantly correlated with 

the weight of the mother at 45 days of age. The heavier 

females produced the larger litters. In the other re

maining strains, except strain 1, there was a non

significant negative correlation between the number of 

mic·e born and the 45 day weight of the mother. The 

number of offspring alive at 12 days was negatively cor

related with the 45 day body weight of the dams for 

strains 6, 11 and 20. With regard to the effect of 45 

day weight of dam on the number of offspring alive at 21 

days only strain 20 showed a significant negative cor

relation. The high negative c~rrelations for strains 6 

and 11 are not significant because the number of litters 

were very small. 

Stilbestrol 

The following abbreviations are used in the 

description of the treatments. 



TABLE 21 

Correlations between the 45 day weight of the females treated with testosterone and 
the number of young born, number alive at 12 days, and 21 days of age 

Trait Strains 
1 6 11 20 22 25 

No. of mice born .0792 -.2950 -.3284 -.3184 -.0852 .3981* 

No. or mice alive at 12 days -.0616 -. 5738* -.5114* -.4595* -.1597 .1221 

No. of mice alive at 21 days -.0616 -.5310 .5114 - .4595* -.1565 .1221 

* significant at .05 level 
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-- -- ------ ------

S14 -- Stilbestrol injected for fourteen days. 

S21 : Stilbestrol injected for twenty-one days. 

014 -- Oil injected for fcur teen days • 

021 -- Oil injected for twenty-one days. 

AS14 = Saline injected for fourteen days. 

As21 -- Saline injected for twenty-one days. 

Effect ~ stilbestrol £E body sains of females from 

g-~ days ~ 21-_1g days ~ !..6.! £.2.!:. treated females. 

The data were analyzed in the same manner as de

cribed for the testosterone experiment except thare were 

six treatments instead of four. The means for rate of 

gain in body weight (grams) for the females in the six 

treatments that were injected for fourteen days and for 

21 days are shown in Table 2~. The analysis of variance 

for these data is presented in Table 23. There is a 

significant difference among the strains. From the com

parisons that were made, strain 25 had the lowest rate 

of gain per day followed by strain 6. Strain 22 females 

made the most rapid gains followed by strain 1. There 

was no significant difference in the rate of gain per day 

for strains 11 and 20. The treatment effects were not 

significant. 



TABLE 22 
The mean rate of gain in body weight ( grams) from 21-35 days and from 21-42 days of 

age of females inJected intramuscularlz with stilbestrol, oil, and saline 
Treatment 

Strain Totals MeanS14 014 Asl4 s21 021 As21 

1 0.5857 0.6050 o. 5979 0.5448 0.5571 0.5476 3.4381 0.57301 

6 0.5079 0.525 0.4543 0.4795 0.4519 0.5076 2.9362 0.48770 

11 0.5643 0.4900 0.5143 0.5471 o. 5610 o. 5129 3.1896 0.53160 

20 0.5286 0.5500 o. 5393 0.4543 0.5167 0.4638 3.0527 0.50878 

22 0.7450 0.7107 0.7207 0.7314 0.7810 0.6724 4.3673 0.72788 

25 0.4043 0.4464 0.4186 0.4667 0.4743 0.4514 2.6617 0.44361 

Totals 3.3358 3.3271 3.2451 3.2238 3.3481 3.1557 

Mean o. 55597 0.55451 0.54085 0.53730 0.55801 o. 52595 



TABLE 23 

Analysis of variance of the rate of gain in weight (grams) from 21-35 days and from 
21-42 days of age of females injected intramuscularly with stilbestrol, oil, and 

saline 

Sum of Degrees of Mean 
Source of Var1 ation Squares Freedom Square F 

TOTAL 

Strain 

Strain 25 vs. other strains 

Strain 6 vs. Strains 1, 11, 20, 22 

Strain 22 vs. Strains 1, 11, 20 

Strain 1 vs. Strains 11, 20 

Strain 11 vs. Strain 20 

Treatment 

Residual 

0.3274 

0.2956 

0.222401 

0.0457432 

0.162593 

0.0111619 

0.00156180 

0.004911 

0.026830 

35 

5 

•1 

1 

1 

1 

1 

5 

25 

0.0593 

0.2224 

0.0457 

0.1625 

0.0111 

0.0015 

0.0009 

0.0010 

55.34 

207.23 

42.62 

151.50 

10.40 

1.45 

0.91 

* Significant at .05 level 
** Significant at .01 level 

m 
m 
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Effect 2£ stilbestrol ~~~~ £[ females bred 

that littered•.............. 
It can be seen in Table 24 that the variation in the 

per cent of females that littered is quite marked. This 

large variation within the treatments and strains is the 

obvious reason for there not being a significant differ

ence between treatments. Strain 22 which had a very low 

littering percentage was the only strain in the compari

sons made that was significantly different (Table 25) from 

the other strains with regard to the percentage of mice 

littering. 

Effect 2f stilbestrol 2a ~number 2f offspring born !£ 

each litter. 

The mean number of offspring born in each litter was 

not effected by the treatments administered (Table 26). 

The females treated with saline for 21 days had the 

largest number of mice per litter while the females 

treated with oil for 14 days had the smallest, however, 

these differences were not significant as shown in the 

analysis of variance (Table 27). There is a strain dif

ference in the number of mice born per litter. Strain 25 

had the largest litters while strains 22 and 6 had the 

smallest litters. There was no significant difference 

among the other three strains of mice with regard to the 



TABLE 24 
The mean percentage of females bred that littered during the stilbestrol study 

Treatment 
Totals MeanStrain s14 014 Asl4 821 021 As21 

1 75.00 60.00 75.00 61.54 88.89 70.00 430.43 '71.74 

6 83.33 25.00 66.67 66.67 66.67 66.67 375.01 62.50 

11 66.67 66.67 66.67 77.78 57.14 50.00 384.93 64.16 

20 52.94 71.43 66.67 66.67 60.00 100.00 417.71 69.62 

22 42.86 33.33 40.00 42.86 14.29 20.00 193.34 32.22 

25 55.56 53.91 50.00 100.00 50.00 60.00 369.47 61.58 

Tot~ls 376.36 310.34 365.00 415.52 336.99 336.67 

Mean 62.73 51.72 60.83 69.25 56.17 56.11 

(J) 
0> 



TABLE 25 

Analysis of variance of the percentage of females 
stilbestrol study 

Source of Variation 
Sum of 
Squares 

bred that littered during the 

Degrees of 
Freedom 

Mean 
Square F 

TOTAL 13,003.2490 34 

Strain 16,163.8508 5 1,232.7702 5.12** 

Strain 22 vs. other strains 5,676.7651 1 5,676.7651 23. 59*~" 

Strain 25 vs. Strains 1, 6, 11, 20 141.2670 1 141.2670 0.58 

Strain 6 vs. Strains 1, 11, 20 162.1200 1 162.1200 0.27 

Strain 11 vs. Strains 1, 20 170.2155 1 170.2155 0.70 

Strain 1 vs. Strain 20 13.4832 1 13.4832 0.05 

Treatment 1,065.9199 5 213.1839 0.88 

Residual 5,773.4783 24 240.5615 

* Significant at .05 level 
** Significant at .01 level 



TABLE 26 

Mean number of mice born per litter in the stilbestrol experiment 

Treatment 
Strain s14 OJ.4 Asl4 S21 021 As21 Totals Mean 

1 6.44 7.33 6. 50 6.88 8.38 7.14 42.67 7.11 

6 6.20 6.00 6.00 6.25 2.60 5.00 35.95 5.99 

11 7.13 5.00 9.00 6.43 5.75 8.33 41.64 6.94 

20 5.67 7.90 7.10 6.90 7.33 7.10 42.00 7.00 

22 8.00 4.00 6.00 5.33 4.00 8.00 35.33 5.89 

25 8.20 7.08 8.00 7.60 7.5 9.67 48.05 8.01 

Totals 41.64 37.41 42.60 39.39 39.46 45.24 

Mean 6.94 6.24 7.10 6.57 6. 58 7.54 

....J 
0 



TABLE 27 

Analysis of variance of the 

Source of Variation 

mean number of mice born 
experiment 

Sum of 
Squares 

per litter in 

Degrees of 
Freedom 

the stilbestrol 

Mean 
Square F 

TOTAL 72.4872 34 

Strain 22.8840 5 4. 5768 2. 74~~ 

Strain 22 vs. other strains 10.5899 1 10.5899 6.34* 

Strain 6 vs. Strains 1, 11, 20, 25 7.7826 1 7.7826 4.66* 

Strain 25 vs. Strains 1, 11, 20 4.4203 1 4.4203 2.64 

Strain 1 vs. Strains 11, 20 0.0802 1 0.080? 0.04 

Strain 11 vs. Strain 20 0.0108 1 0.0108 o.o1 

Treatment 9.5597 5 1.9119 1.45 

Residual 40.0434 24 1.6684 

* Significant at .05 level
** Significant at .01 level 
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number o£ mice born per litter. 

E£fect of stilbestrol 2n ~ percentage 2£ offspring 

~ survived £!:2!!! birth to 12 days 2£ age. 

The percentage survival of offspring from birth to 

12 days of age is given in Table 28. The analysis ot 

variance of these data (Table 29) indicates no . significant 

effect due to strain or to treatments, however, the F 

value for treatments approaches significance (5 and 24 

d.f. F : 2.62). 

Effect 2[ stilbestrol 2n ~ birth weight o£ offspring 

from females treated !!1£ stilbestrol. 

In strain lthere was a significant difference be

tween sex of the offspring from full-sib females which 

had been treated with S14 vs. Asl4• S21 vs. As21, S21 vs. 

021 and As21 vs. 021• Male offspring from these treated 

females were heavier at birth than female offspring. !t 

is interesting to note that strain 6 had no significant 

main or interaction effects in birth weight, 12-day 

weight, or 21-day weight. There were significant treat

ment x litter interactions for strains 1 and 11 in those 

litters from females treated with stilbestrol for 14 

and 21 days. Strains 1 and 20 had significant treatment 

x litter interactions in those litters from females 

treated with s14 and As21 • Strains 11, 20 and 25 



TABLE 28 
The percent survival of offspring from birth to 12 days of" age for the stilbestrol 

exEeriment 
Treatment 

Strain sl4 014 Asl4 s21 021 As21 Totals Mean 

1 96.55 100.00 92.30 96.36 97.02 98.00 580.23 96.71 

6 77.41 83.33 100.00 92.00 69.20 85.00 506.94 84.49 
11 100.00 100.00 100.00 93.33 91.30 100.00 584.63 97.44 
20 100.00 96.20 90.14 84.05 59.09 91.54 521.02 86.84 
22 79.16 100.00 50.00 87.50 75.00 100.00 491.66 81.94 
25 82.92 89.19 62.50 89.47 73.33 100.00 497.41 82.90 

Totals 536.04 568.72 494.94 542.71 464.94 574.54 
Mean 89.34 94.79 82.49 90.45 77.49 95.76 

TABLE 29 
Analysis of the per cent survival of" offspring from birth to 12 days for the 

stilbestrol experiment 
Source of Variation Mean Square F 
TOTAL 5,851.1681 34 
Strain 1,441.9020 5 288.3804 2.39858 
Treatment 1,532.757 5 304.7514 2.53475 
Residual 2,885.5091 24 120.2295 
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contained significant treatment x litter interactions in 

the litters from females treated with S14 and As21• 

Strain 11 also had a significant treatment x litter 

interaction in those litters from females treated with 

Effect 2£ stilbestrol ££ ~ !&-day weigpt of offspring 

from females treated with stilbestrol •.............. 
The analysis of variance of the effects of stilbes

trol on the 12-day weight of the offspring from treated 

females revealed a significant difference between the 12

day weight of offspring from females of strain 20 treated 

with S14 and those treated with As14• The offspring from 

females treated with S14 were larger than those from As14• 

There was a significant treatment x litter interaction 

for strains 1, 11 and 25 for offspring from females which 

had been treated with 814 and S21• Strains 1 and 20 had 

significant treatment x litter interactions from females 

which had been treated with S14 and As14• Strains 1, 11, 

20 and 25 contained significant treatment x litter i nter

actions from females treated with s21 and As 21• The fol

lowing treatment x litter interactions were significant 

for each strain: strain 1 (As21 vs. o21 ), strain 11 (o14 

vs. As14) 1 and strain 20 (Sl4 vs. 021, S21 vs. 021, 

As14 vs. 014). 
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Effect £! stilbestrol ~~ ~-day weigpt 2f offspring 

from females treated with stilbestrol. 

There were no main effects sigpificant in the 

analysis of the weights at 21 days. There were signifi

cant treatment x litter interactions for strains 11, 20, 

and 25. Analysis of strain 1 showed three treatment x 

litter interactions te. females treated with S14 vs. 

S21 1 821 vs. As21' and 021 vs. As21• 

The reasons for further analyses of the stilbestrol 

data are the same as for the testosterone study. The 

mean birth weights, classified by sex, treatment, and 

strain, are presented in Table 30, and the analysis of 

variance of this portion of the study is presented in 

Table 31. A strain difference is evident from the 

analysis of variance of these data. Strain 25 females 

produced offspring that had the smallest birth weights. 

This may be due to the large litter size of this strain 

which could result in smaller size of each individual 

young. Strain 22 females produced the largest offspring 

at birth but they also had the fewest young per litter. 

Thus, one sees the apparent negative correlation that 

exists between litter size and body weight of offspring 

at birth. Male offspring were heavier at birth in all 

the strains used in this portion of the study. There was 



TABLE 30 

The mean birth weight of offspring classified by sex. treatment. 
and strain for stilbestrol treated females 

Treatment 
Strain Sex 314 ~4 Asl4 S21 021 As21 Total 

1 female 
male 

1.42 
1.48 

1.52 
1.58 

1.40 
1.45 

1.45 
1.46 

1.46 
1.53 

1.41 
1.43 

8.64 
8.93 

6 female 
male 

1.48 
1.52 

1.36 
1.50 

1.29 
1.42 

1.38 
1.44 

1.32 
1.31 

1.33 
1.37 

8.16 
8.56 

11 female 
male 

1.47 
1.58 

1.57 
1.57 

1.44 
1.46 

1.42 
1.47 

1.53 
1.46 

1.56 
1.59 

8.99 
9.13 

20 .female 
male 

1.54 
1.58 

1.51 
1.51 

1.48 
1.49 

1.47 
1.56 

1.63 
1.71 

1.51 
1.58 

9.14 
9.43 

22 female 
male 

1.20 
1.37 

1.57 
2.40 

1.92 
1.83 

1.55 
1.64 

1.43 
1.53 

1.43 
1.40 

9.10 
10.17 

25 .female 
male 

1.34 
1~41 

1.38 
1.42 

1.33 
1.35 

1.38 
1.34 

1.25 
1.39 

1.36 
1.38 

8.04 
8.29 

Totals 17.39 18.87 17.86 17.56 17.55 17.35 

Female 8.45 8.89 8.86 8.65 8.62 8.60 

Male 8.94 9.98 9.00 8.91 8.93 8.75 
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TABLE 31 

Analysis of variance of the effects of stilbestrol on the 
birth weights of offspring from treated females 

Source of Sum of Degrees of Mean 
Variation Squares Freedom Square F 

Total 1.8494 67 

Strains o. 5190 5 0.1038 8. 58~Hl-

Strain 25 vs. other 
strains 

Strain 6 vs. 
strains 1, 11, 20' 
22 

Strain 22 vs. 
strains 1, 11, 20 

Strain 1 vs. 
strains 11, 20 

Strain 11 vs. 
strain 20 

0.2054 

0.1842 

0.0875 

0.0333 

0.0042 

1 

1 

1 

1 

1 

0.2054 

0.1842 

0.0875 

0.0333 

0.0042 

16. 99iH!o 

15. 23~H} 

7.23* 

2.75 

0.34 

Treatment 0.1359 5 0.0271 2.24 

Treatment x strains 0.7561 25 0.0302 2.50* 

Sex 0.0826 1 0.0826 6.83* 

Sex x strains 0.0469 5 0.0093 0.77 

Sex x treatments 0.0534 5 0.0106 0.88 

Sex x treatment 
strain 

x 
0.2552 21 0.0120 

* Significant at .05 level 
~HI- Significant at .01 level 



78 

also a significant treatment x strain interaction present. 

The influence of stilbestrol on the mean 12-day 

weight of offspring from treated females is shown in 

Table 32. The analysis of variance of these data is 

presented in Table 33. There is a significant strain 

difference in the 12-day weights.. Although strain 22 

females gave birth to the heaviest individuals at birth, 

offspring from females of strain 1 were the heaviest at 

12 days of age even though litter size was the second 

largest in this strain. The offspring from strains 25 

and 6 were the smallest at 12 days of age. There was a 

significant difference in the treatment means of the off

spring at 12 days of age. The comparisons that were made 

in the individual comparisons were not orthogonal. Com

parisons between 14 days of injection and 21 days of in

jection of all materials shows that there are significant

ly larger 12-day weights for offspring from females 

injected for 21 days thrn those injected for 14 days. 

The females treated with stilbestrol for 14 days pro

duced offspring that were significantly larger at 12 days 

of age than the females treated with oil for 14 days. 

This is also true for the offspring from females treated 

with saline for 21 days. There is a significant treat

ment x strain interaction 1n the data. 

The mean 21-day weights of the ofrspring from 



TABLE 32 

The mean 12-day weight of offspring classified by sex, treatment 
and strain for stilbestrol treated females 

Treatment 
TotalStrain Sex s14 014 Asl4 S21 021 As21 

1 female 
male 

6.89 
6.04 

6.06 
6.70 

5.78 
5.91 

6.10 
6.45 

6.55 
6.62 · 

6.42 
6.24 

37.80 
37.96 

6 female 
male 

5.60 
6.01 

5.23 
5.35 

5.57 
5.96 

6.08 
6.04 

4.86 
5~76 

5.70 
5.72 

33.0' 
34.84 

11 female 
male 

5.33 
5.82 

5.60 
4.98 

5.27 
5.13 

5.86 
5.81 

6.28 
6.38 

5.66 
5.79 

34.00 
33.91 

20 .female 
male 

6.69 
6.68 

5.46 
4.93 

5.28 
5.42 

5.47 
6.70 

6.10 
6.08 

5.95 
6.10 

34.95 
35.91 

22 female 
male 

5.40 
5.79 

5.45 
5.50 

6.30 
6.37 

6. 55 
6.39 

5.94 
5.61 

4.68 
5.04 

34. ~2 
34.70 

25 female 
male 

5.13 
5.19 

5.21 
5.26 

5.80 
6.00 

5.84 
5.42 

5.78 
6.22 

4.89 
4.87 

32.65 
32.96 

Totals 70.57 65.73 68.79 72.71 72.18 67.06 

Female 35.04 33.10 34.00 35.90 35.51 33.30 

Male 35.53 32.72 34.79 36.81 36.67 33.76 



TABLE 33 

Analysis of variance of the effects of stilbestrol on the 12-day weight of offspring 
from treated females 

Sum of Degrees of Mean 
Source of Variation Squares Freedom Square F 

TOTAL 19.78356 67 

Strains 5.15884 5 1.03176 8.81** 
Strain 25 vs. other strains 1.51775 1 1.51775 12.97** 
Str ain 6 vs. Strains 1, 11, 20, 22 .60300 1 .60300 5.15{:
Strain 1 vs. Strains 11, 20, 22 2.63791 1 2.63791 22. 54*"A-
Strain 22 vs. Strains 11, 20 .31866 1 .31866 2.72 
Strain 11 vs. Strain 20 .05133 1 .05133 .43 

Treatment 3.30466 5 .66093 5.64** 
14-day injection vs. 21-day injection .65360 1 .65360 5.58* 
Stilbestrol 14 days vs. oil con trol 14 days .97606 1 .97606 8. 34i}·!} 
Stilbestrol 21 days vs. oil control 21 days .01170 1 .01170 .10 
Stilbestrol 21 days vs. sali ne control 

21 days 1.33010 1 1.33010 11.36** 
Stilbestrol 14 days vs. stilbestrol 

21 days .19801 1 .19801 1.69 
Treatment x strains 8.41735 25 .33669 2. 87•::·~~ 

Sex .20160 1 .20160 1.72 
Sex . x strains .16084 5 .03360 .28 
Sex x treatments .07619 5 .01523 .13 
Sex x treatments x strains 2.45685 21 .11699 

* Significant at .05 level 
** Significant at .01 level 

CD 
0 
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females treated with stilbestrol are presented in Table 

34 and the analysis of variance is given in Table 35. 

The offspring from strains 25, 6 and 11 were lighter at 

21 days of age than were the offspring from the other 

three strains. There is no significant difference among 

the 21-day weights of offspring from strains 1, 20 and 

22. The significant difference due to treatments is 

largely the result of the marked difference between the 

offspring from f emales treated for 21 days versus off

spring from females treated for 14 days. There is a 

significant difference between the offspring from females 

treated with stilbestrol for 14 days and those from 

females treated with oil for 14 days. The male progeny 

were significantly heavier at 21 days than the female 

progeny. 

Correlations between ~ 45-day weight of ~ £!!!! !!!.£ ~ 

number S2.f. offspring ~' number 2£.. offspring alive !11,g 

days, !!!2_ g days £! age. 

The correlations of the number of offspring alive at 

12 days (Table 36) and 21 days of age with the 45-day 

weight of the mother are the same for the two periods 

(12 and 21 days) for strains 1, 6, 11, 22 and 25. These 

strains did not have any mortality of offspring from 12 

days to 21 days of age. There was a significant positive 



TABLE 34 

The mean 21-day weights o£ offspring classified by sex, treatment 
and strain for stilbestrol treated females 

Treatment 

Strain Sex s14 OJ.4 As14 s21 ~1 As21 Total 

1 female 
male 

11.56 
11.69 

10.03 
9.85 

10.28 
10.83 

10.02 
10.87 

10.19 
10.93 

10.68 
10.46 

62.76 
64.63 

6 female 
male 

9.14 
10.19 

8.45 
8.30 

9.34 
10.07 

9.65 
9.93 

7.22 
9.91 

9.92 
9.91 

53.72 
58.31 

11 female 
male 

9.13 
10.12 

10.00 
9.03 

8.00 
7.83 

10.00 
10.47 

11.00 
10.63 

9.62 
10.11 

57.75 
58.19 

20 female 
male 

11.14 
11.34 

9.28 
8.65 

9.22 
9.66 

9.72 
10.76 

10.59 
10.67 

10.98 
10.86 

60.93 
61.94 

22 female 
male 

8.70 
9.23 

9.41 
12.00 

10.17 
11.25 

10.73 
11.12 

10.09 
10.90 

9.13 
9.65 

58.23 
64.15 

25 female 
male 

8.26 
8.66 

8.04 
8.26 

5.73 
5.75 

9.39 
8.85 

9. 53 
10.50 

8.62 
8.89 

49.57 
50.91 

Totals 119.16 111.30 108.13 121.51 122.16 118.83 

Female 57.93 55.21 52.74 59.51 58.62 58.95 

Male 61.23 56.09 55.39 62.00 63.54 59.88 

OJ 
r\7> 



TABLE 35 
Analysis of variance of the effects of stilbestrol on the 21-day weight of offspring 

from treated females 
Sum of Degrees of 

Source of Variation Squares Freedom 
TOTAL 

Strains 
Strain 25 vs. other strains 
Strain 6 vs. Strains 1. 11, 20, 22 
Strain 11 vs. Strains 1, 20, 22 
Strain 1 vs. Strains 20. 22 
Strain 20 vs. Strain 22 

Treatment 
14-day injection vs. 21-day injection 
Stilbestrol 14-days vs. Oil Control 

14 days 
Stilbestrol 21 days vs. Oil Control 

21 days 
Stilbestrol 21 days vs. Aqueous 

Control 21 days 
Stilbestrol 14 days vs. Stilbestrol 

21 days 

Tre a tmen't x strains 
Sex 
Sex x strains 
Sex x treatments 
Sex x treatments x strains 

'~ .' 

"~• Significant at • 05 level 
~~~ Significant at .01 level 

104.33880 

39.16250 
26.79223 

6.82088 
4.27800 
1.26140 

.01000 

13.83350 
7.94011 

2.57415 

.01760 

• 29926 

.11505 

38.50695 
3.19623 
2.02218 

.96755 
6. 64989 

67 

5 
1 
1 
1 
1 
1 

5 
1 

1 

1 

1 

1 
25 

1 
5 
5 

21 

Mean 
Square F 

7.83250 24. 73*"''*' 
26.79223 84. 6o~Bt-

6.82088 21.53** 
4.27800 13.50** 
1.26140 3.98 

.01000 .03 

2.61667 8.26** 
7.94011 25.07** 

2.57415 8.12~·-lt-

.01760 .05 

.29926 .94 

.11505 .36 

1.54027 4. 86*-!* 
3.19623 10.09** 

.40444 1.27 

.19351 .61 

.31666 



!'ABLE 56 

Correlation between the 45-day body weight or females . treated with 
a tilbeatrol and the number of young born. nt1111ber alive at 12 and 

21 days of age 

Strains 
Trait . 1 6 11 20 22 

Number of 
young born -.0407 .5327** -.0593 -.1080 -.0947 .2352 

Number alive 
at l2 days -.0832 .6436'** -.2371 -.0032 -.0700 .2128 

Number alive 
at 21 days -.0832 .6436*"~ -.2371 .0821 -.0700 .2128 

** Significant at .01 level 

* Significant at .05 level 

25 
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correlation between number of yo1mg alive at birth, 12 

days, and 21 days w1 th the 45·day weight of the treated 

mothers for strain 6. No such significant correlations 

were found in any of the other strains. From these cor

relations it is apparent that the large females in strain 

6 gave birth to a larger number of ottspring that sur

vived better than the young from smaller females ,. 
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DISCUSSION 

Testosterone 

Effect 2£. testosterone .s!!_ !h.! .!:.!!! 5!£. gain per day ~ 

~-~ days !ill! m:_-_!g days of age ill treated females. 

The average rate of gain for females injected with 

testosterone for 14 and 21 days, and with saline for 14 

and 21 days were .8195, .5444, .8140 and .5429 gms., 

respectively. These means show (Table 5) the significant 

difference that was found between the 14-day treatments and 

the 21-day treatments. It is also evident from these me~ 

that there is no difference between females treated with 

testosterone for 14 days or saline for 14 days. Neither~ 

there any significant difference between the average rate 

of gain for females treated with testosterone for 21 days 

and saline for 21 days. There were significant differen~s 

between females treated with testosterone for 14 days vs. 

21 days and for females treated with saline for 14 days 

vs. 21 days. However, these differences are a result of 

the length of the period of treatment and not the effects 

of testosterone. Furthermore, it appears that the fe

males have reached thei~ maximum rate of growth at 

approximately 35 days of age which would result in a 

decreased rate of gain for the 35-42 day period. The 
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results of the present study are in agreement with the 

findings of Shay!! !!• (57, p. 882-883) who found that 

there was not an increase in rate of gain of females 

treated w1 th testosterone. The re·sults are not in 

agreement with those of Clausen and Freedenberger (10, 

p. 591) who found that body gain was significantly en

hanced by testosterone administrations. The difficulty 

1n comparing the results of the present study with those 

of other workers is the differences in amount of testos

terone administered and in the length of the periods or 

testosterone administration. 

Effect g! testosterone .2a, .!:h!, ;eer .2.!.!ll, S1J.. females ~ 

that littered.-
The mean percentages of females bred compared w1 th 

those that littered for testosterone for 14 and 21 days, 

and saline for 14 and 21 days were 65.58, 54.32, 74.15 

and 58.97 per cent, respectively. These mean percentages 

indicate that the females which were injected for 14 days 

with saline to be significantly different from the other 

three treatments, but due to the large variation among 

the strains within each treatment this treatment is not 

significantly different from the other three treatments. 

It is interesting to note that there is a decline in 

percentage of females that produced littere which is 
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associated with the length or injection period and/or 

the reduced :rate of gain made by them. 

l!:ffect 9!. testosterone .2!!. the !.!.!!'!. number of offsprine 

born in each ,\1 tter. 

The mean number of ottapring born per litter trom 

females treated with testosterone for 14 and 21 days, 

and with saline for 14 and 21 days were 6. 56, 6.81• 5.68 

and 6.96, respect!vely. These means show a difference 

due to treatments which approaches significance. The 

females treated tor 21 days either With testosterone or 

with saline grew less rapidly, fewer of them conceived, 

but those that did produce young bore larger 11 tters than 

the females treated for 14 days. The females which were 

treated w1 th saline for 14 days had the smallest nu.mb ·er 

of young per litter even though these females had the 

largest percentage of the .females to litter (Table 6). 

There i a no apparent difference betwee·n females injected 

with testosterone for 14 and 21 days relative to the 

number of young 1n each litter. It appears that the 

females treated with testosterone gave bix-th to larger 

litters than the f emales .treated with saline. 
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Effect 2! testosterone ~ !h! Rercentase ~ ortsprins 

!!!!! survived £.!:2!! birth !2, !.,g days 2! age . 

The mean percentage survival of offspring fro.m birth 

to 12 days ot age from females treated with testosterone . 

for 14 and 21 days and with saline for 14 and 21 days 

were 90.7S, ee.es, 84.43 and 86. 31 per cent, respeotive'q. 

These mean percentag s for the four treatments indicate 

no sign1t1 cant difference in the surv1val rate of orr

spring. However; the offspring from females which were 

treated with testosterone showed an increase in the per 

cent ot offepring surviving to 12 days of age even though 

the number or young per litter was larger in females 

treated with testosterone than in females treated with 

ealine. The increase in the percentage of offspring sur

viving for the testosterone treated females, although not 

significant, is difficult to explain because one would 

expect testosterone to have a negative effect on the 

secretion of milk 1n lactating females. However, the 

amount or testosterone administered in this study is 

below the level required to influence lactation (3, p. 

373). 
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Effect 2£ testosterone ~ ~birth weight g! offspring 

from treated females.- --..;;.;;;.;..;...................................... 
The most interesting effect that testosterone mani

fested on the birth weight at offspring from treated 

females (strain 25) was that the females which had re

ceived testosterone for 14 days produced females off

spring that were heavier than male offspring at birth. 

This result was obtained only in this particular treat

ment comparison (T14 va. To14>• -- (6,Since Bogart et al. 

p. 117) have concluded that testosterone can apparently 

pass across the placenta, the above phenomenon might be 

explained on the basis that the offspring from the femala 

which had received testosterone for 14 days had received 

sufficient testosterone by way ot the placenta to result 

in a stimulation of the female fetuses. This would be 

baaed on the assumption that testosteron~ had remained in 

the body of the mother for approximately 18 days after 

the cessation of testosterone administration. 

Effect ~ testosterone .2!1 ~ _!!-daz weigp.t ££_..!?!:!!.. 

otfapr1ng ~ treated females. 

The mean 12-day weight of offspring from females 

previously treated w1 th testosterone for 14 and 21 days, 

and with saline for 14 and 21 days were 6.06, 6.74, 6.97 

and 6.84 gms., respectively. These means indicate that 
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there is no si.gn1:f1oan t difference in the 12-day weight 

of offspring from treated .females. The o.ffspring from 

females wh1 ch had been treated with testosterone for 21 

days were heavier at 12 days of age than the offspring 

from females that had received testosterone for 14 days. 

E.ftect O:f testosterone .2!:. the 2l•daz weiGht ot offspring 

from .-t-.r.-e_,a.-t..,ed.-· :females. 

The mean 2l·day weight for offspring ~om females 

previously treated with testosterone for 14 and 21 days, 

and saline for 14 and 21 days were 10.•12, 9.92, 10.98 

and 9. 99 gms. , respectively. There is no significant 

difference in the means of the 21-d. ay weig;ht of the off• 

spring from treated females. 

Treatment x litter interactions were present in the 

birth weight, 12-day weight and 2l•day weight of litters 

from treated females. The treatment x 11 tter interacticns 

were most prevalent 1n the litters from females which had 

received testostercne tor 21 days vs. saline tor 21 days. 

This finding signifies that the offspring from the 

females treated with testosterone fo~ 21 days vs .. saline 

for 21 days did not respond the same to the treatments 

given their mothers. Most ot the offspring from females 

treated with testost·erone vs . saline tor 14 days respontled 

very much the same to the treatment used on their dams. 



92 

In the analysis of the birth weight, 12-day weight, 

and 2l•day weight of the offspring from treated females. 

the male offaprtng were heavier than the female offaprin& 

The only exception was in a train 25 in which the female 

offspring were larger tnan the male offspring. 

In order to utilize the data on all litters it was 

deemed desirable to do a second analysis for each or the 

weight~ of the offspring from treated females. These 

analyses proVided a better estimate of the variaticn that 

exist among the different strains of mi.ce with respect 

to their rt:~sponse to administered testosterone, since all 

litters were used in these analyses. There is present 

in the analyses within strains of birth weigh t , 12-day 

weight and 21·day weight. a significant strain differeno• 

However, a discussion of the importance and utilization 

of this strain variation will be deferred until the ef• 

.fects of administered testosterone on the birth weight, 

12-day weight and 2l•day we1gbt of offspring from treated 

females have been considered. 

The analysis concerned. with the effects of adminis

tered testosterone on the birth weight or offspring from 

treated females indicate that ther• was no difference 

among the birth weights of litters from treated females. 

The off.S'pring from females treated w1 th testosterone tor 
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14 or 21 da:ys were slightly smaller at birth than orr
spring from females treated with saline for 14 days. 

These results are in agreement w1 th the findings far 

the analysis tor fUll•s1bs, 

There is a significant treatment ditftbre.nce in 12· 

day weight of orr pring when all the litters are utilized 

in the analysis. The largest source of variation con• 

tributing to the diff'eJ:9ences among the treatments 1s the 

variation associated w1 th 14•day treatment vs. 2l•day 

treatment. This same result was also found with regard 

to tbe effects of adm1nisteJ."ed testostel'one on the rate 

of gain per day of the dams or these litters. Oftapi'ing 

from females that were treated with testes terone for 21 

days were heavier at 12 days of age than offspring from 

females treated with saline for 21 d.ays, However, .a com

pariem between the ott'spring from females treated w1 th 

tea to s terone tor 14 days and .females treated with saline 

for 14 days shows that offspring f'rom the saline tt-ee.ted 

.females wer·e heavier at 12 days ot age. These results 

woUld indicate that the difference between the 12-Q.ay 

weight of 1he off.spring .from tre ted .females is a result 

or the interaction between the length or the inJectlon 

period and treatment, even though the offspring from 

females treated with testosterone tor- 21 clays were 



94 

heavier than the offspring tram the 21-day saline treated 

females. The actions of testosterone are not consistent 

in the two periods. 

The analysis of the data within strains for the ef

fect of administered testosterone on the 2lday weight of 

the offspring from treated females indicates, as it did 

for the 12-day weights, that the young from females 

receiving testosterone for 21 days were heavier than the 

young from the females receiving saline for 21 days. The 

young from females receiving testosterone for 14 days, 

however, were not as heavy aa those young from females 

receiving saline for 14 days. Similar conclusiCI'ls can 

also be made concerning the eff ect of testosterone an 

the 21-day weight of the offspring from treated females 

as 1n the 12-day weight analysis. 

In the analyses within strains there were found 

significant treatment x sex interactions in the birth 

weight of litters from treated females. There were also 

present in the birth weight, 12-day weight and 21-day 

weight analysis a significant treatment x strain inter

action. The significant treatment x sex interaction and 

treatment x strain i nteraction indicate that the male and 

female offspring responded differently to the treatment 

used on their mothers and that the offspring from 
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different strains of females did not respond in the same 

manner to the treatment used. 

There was present in the analys1 s or birth weight 

and 12 and 21-day weights of the offspring from treated 

females a significant sex ditter·ence. The males were 

generally heavier at birth, 12 and 21 days of age than 

the females. 

Correlations betwee-n the !§.•day weie;ht or the !!!, and !!'!!, 

number .2!. otfsprins ~~ number 2f.. of1'spr1ne; alive at ,!g 

days and 21 dazs 2£. age. 

The signi.tioant positive correlation betwee1the 45· 

day weight ot the mother and the number ot offspring bom 

for strain 25 indicates that the larger females gave 

birth to the largest litters. The significant negative 

correlation between the 45•day weight of the mother and 

the number of offspring surviving at 12 days of age for 

strains 6, ll and 20 &igni.fies that fewer offspring sur

vived until 12 days of age from the females that w·ere 

heaviest at 45 days of age. The heaviest females from 

strain 20 produced 11 tters that had a a1gn1t1ean tl1 lower 

survival percentage than the other females in this strain. 

Thus, there seems to ·be a detrimental effect, relative to 

survival of offspring in some strains, as a resUlt of 

increased. 45•day body weight of the remales. 
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Res,eonse 2!, !!:!!. different strains 2.! mice !g. administered 

testosterone. 

It is evident from the analysis of each of the 

traits considered in this study that there is a differ• 

ence in the response of the strains to administered tes• 

tosterone. The strain difference that $X1sts in the 

females may be, in part, due to injecting the animals 

of the different strains at diff erent times. Sensitivity 

of a strain to testosterone may change from time to time. 

The remainder of the variation is moat.probably a result 

of difterencea in endoer.lne relationships and nutritional 

requirement of the various strains. These two factors 

are most likely a reaul t of dit'.ferences in genetic con

stitutton of the strains. These differences in the endo

crine and nutritional balances ~ong strains is probably 

a result of tle etrains undergoing evolutionary changes 

which would assist in adapting them to the changes 1n 

en\11ronmental eondi tiona under which they were· developed •. 

Therefore, one would not expect all strains to be in the 

same state of adaptive development, and as a consequence, 

they would be expected to show d1ft'erent responses to 

administered hormones. Thus, it would be most probable 

that some strains would react to a very minute amount of 

testosterone, whereas another strain might require larger 

doses in order to bri ng about a response .. In addition, 
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some strains might be injured by additional hormones, 

whereas other strains might respond favorably. 

Normal growth, it appears, depends on a proper 

balance between the sex and growth hormonecs therefore 

as long as the dosage of administered hormones remains 

within normal limits growth should be normal . On the 

other hand, a large dosage of a hormone would flood the 

body wl$11 this hormone, and this in tum would serve as 

a cheek on furtber growth until the administered hormone 

is reduced to the normal level needed for proper growth. 

There is possibly a large variat1an in the proper 

ratios of hormones among different strains so that one 

observee d!tferent effects When similar doses are given. 

This difference in response of the strains of miee to 

administered testosterone (1 mg./kg of body weight per 

week) is exemplifi ed in the significance of the strain x 

treatment interactions in this study. This interaction 

was significant in all the analyses 1n which it was 

tested. 

The differences in response is also well illustrated 

1n the results pres ented in Table 37. It 1a evident from 

Table 37 that the strains differed in their response to 

administered testosterone 1n relation to traits studied. 

Females from strains 11, 22 and 25 made a higher rate ot 

gain per day, although not significant, when treated with 
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TABLE 37 

A sUliiiiJary of the traits considered in the testosterone study using pluaes and minuses 
to indicate the direction of response of females and their litters to testosterone 

when compared to saline-treated females and their l~tters 

Strains 

1 

6 

Sex 

Female 
Male 

Female 
Male 

Rate of gain 
or injected 
testosterone 

-

Mean ~ of 
~ that 

littered 

• 

• 

Mean 
no. at 
birth 

• 

-

~ survival 
of offspring
f'rom birth 
to 12 days 

..... 

Weight of offspring at: 

Birth 12-day 21-day 

-
... ..... ... 

.... ... 
11 Female 

Male 
... .. • 

1' 
-
0 

20 Female 
ale - .. .. ... - --

22 

25 

Female 
ale 

Female 
ale 

• 

.. -
... 

-
-
... .. 

.... 

.. 
• 
.. 

••.. 

• • values for testosterone-treated mice were larger than saline-treated mice. 
values tor testosterone-treated mice were smaller than saline-treated mice.. - values for testosterone-treated mice were significantly larger than••  saline-treated mice.-- • values for testosterone-treated mice were significantly smaller than 

saline-treated mice. 

co 
Q) 
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testosterone, whereas females from strains 1, 6 and 20 

made a higner rate of gain when treated with saline (the 

control). Strain 6 . was the onl7 strain 1n which testos• 

terone administration enhanced the number of females that 

littered. In all other strains the littering per cent 

was lowered, although not s1gn1f1cantly, when testoster

one was administered. It 1e interesting to note that 

even though testosterone adm1n1atrat1on enhanced the 

number of females that littered i n only strain 6, the 

treatment with testosterone increased the number of young 

born per litter in strains 1 1 11, 20 and 22. A more pro

found effect of testosterone on the offspring fran 

treated females wu in relation to the per cent survival 

of the offspring from birth to 12 days. Strains 6 and 

25 showed a significant increase in the per cent of off· 

spring that survived from birth to 12 days of age. The 

birth weight ot offspring showed a decrease 1n birth 

weight as a result of testosterone treatment of their 

mothers. ~1·s finding is in agreement wi tb what one 

would expect since male hormones usually produce a more 

pronounced effect in the opposite sex. Both sexea of 

offspring from testosterone-treated females of strain 25 

were heavier at birth than offspring from saline treated 

females. The same response to testosterone was found 1n 

strain 1 for birth weight., 12-day weight and 21-day
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weight of offspring. The oi"fspring trom treated females 

of strain 22 showed a negative response to administered 

testosterone relat1 ve to the birth weight of offspring; 

whereas the 12-d.ay weight and 21-day weight of the off

spring showed a positive response to administered tes

tosterone. The offspring f rom testosterone treated 

females of strain 25 were heavier at birth than offspring 

from saline treated females; however, the 12-day weight 

and 21-day weight of offspring from testosterone treated 

females showed a nesati~ response to administered tes

tosterone. The offspring from treated temales of s.train 

20 show smaller 12 and 21-day weights than the offspring 

from saline treated female a. From these results, it is 

evident that certain strains respond more favorably, some 

showing a significant response while others show only a 

slight response, to testosterone administration. The 

response of the offspring from treated females varies 

with the sex, age and strain of mice. The strains which 

reacted most favorably (strains 6 and 22) to administered 

testosterone are the ones whiCh one would assume to con

tain the individuals that could be used for testosterone 

administration to improve specific traits i n which they 

are lacking. However, since each strain did not respond 

in the same fashion to the administered testosterone, and 

furthermore, since each strain has certain merits which 
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do not need improvement ane would need an index for each 

strain in order to make maximum utilization of the data 

collected. 

Stilbestrol 

Effect of stilbestrol .2!1 ~~ 2£. gain per day £.!:2!!! 

ll-~ days !ill! 21-~ days of age f2!: treated females. 

The average rate of gain for females injected with 

stilbestrol for 14 and 21 days, oil 14 and 21 days, and 

with saline for 14 and 21 days were 0.5559, 0.5373, 0.5545, 

0.5580, 0.5409 and 0.5259 gms., respectively. It is 

evident from these means that there is no significant 

difference in the rate of gain among females with rela

tion to treatments used in this study. The results in 

the study of administered testosterone on the rate of 

gain of females showed that they had reached their maxi

mum rate of growth at approximately 35 days of age. How

ever, the stilbestrol treatments show that the females 

had a rate of gain for the 21-42 day period that was as 

high as for the 31-35 day period. These results indicate 

that the females in the stilbestrol study grew at a 

uniform rate from 21-42 days of age. However, it was not 

the result of stilbestrol treatment, since the control 

groups (oil and saline} showed a similar rate of growth 
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to those receiving stilbestrol. 

Effect ££_stilbestrol .£!! ~~~ of females bred 

that littered. 

The mean percentage of females bred compared w1 th 

those that littered in the groups: stilbestrol for 14 

and 21 days, oil for 14 and 21 days, and saline for 14 

and 21 days were 62.73, 69.25, 51.72, 57.17, 60.84, and 

61.11 per cent, respectively. These mean percentages 

indicate a higher percentage of females littering for 

the stilbestrol-treated females. The females treated 

with saline had a higher percentage to litter than fe

males treated with oil. Due to the large variation among 

the strains within each treatment these differences in 

the percentages of females littering for the three treat

ments are not significant. It is interesting to note 

that the females which were treated for 21 days have a 

higher percentage that produced litters. 

Effect 2£_ stilbestrol 2!1 ~~number of ctfspring 

born in each litter. 

The mean number of offspring born in each litter 

from females treated with stilbestrol for 14 and 21 

days, oil for 14 and 21 days, and saline for 14 and 21 

days were 6.94, 6.57, 6.21, 6.58, 7.10 and 7.54, respec

tively. These means indicate that the saline treated 
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females gave birth to litters of larger size than stil

bestrol or oil treated females, but the difference is 

not significant. 

Effect ££ stilbestrol 2£ the percentage 2f offspring 

~ survived from birth ~ ,!g_ days 2.£. age. 

The mean survival percentage of offspring from birth 

to 12 days of age for females treated with stilbestrol 

for 14 and 21 days, oil for 14 and 21 days, and saline for 

14 and 21 days were 89.34, 90.45, 94.79, 77.49, 82.49 and 

95.76 per cent, respectively. These means i nd icate that 

offspring from females treated with stilbestrol survived 

as well as or better (approached significance) than off

spring from the oil or saline treated females. Thus, 

females treated with stilbestrol produced smaller 

litters but a larger percentage of the females conceived 

and more of the offspring survived to 12 days of age than 

was true with the saline-treated females. 

Effect of stilbestrol ~ ~ birth weight 2f offspring 

from treated females.-
The results of the analysis of litters from full

sibs showed that the mean birth weight of c:t'fspring from 

females previously treated with stilbestrol for 14 and 

21 days, oil for 14 and 21 days and with saline for 14 

and 21 days were 1.43, 1.53, 1.60, 1.47, 1.56 and 1.49 
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gms., respectively. These means indicate that there is 

no significant difference in the birth weight of off

spring from treated females. The offspring from females 

previously treated with oil for 14 days and saline for 14 

days were heavier at birth than offspring from the other 

treated females but this difference is not significant. 

Effect 2! stilbestrol ~ the ~-day weight of ~ 

offspring ~ treated females. 

The mean 12-day weight of offspring from females 

previously treated with stilbestrol for 14 and 21 days, 

oil for 14 and 21 days, and with saline for 14 and 21 

days were 5.9, 6.2, 5.9, 5.9, 5.9, and 6.3 gms., respec

tively. These means indicate that females which were 

treated with stilbestrol or saline for 21 days produced 

young which were heavier at 12 days of age than the off

spring from females that received the same materials, for 

14 days. The offspring from females which were treated 

with saline for 21 days were heavier at 12 days of age 

than the offspring from females in the other treatments. 

There is no apparent difference in the 12-day weight of 

offspring from females which were treated with the 

various materials for 14 days. 
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Effect of stilbestrol .2£ the 21-day weight of ~ 

offspring ~ treated females. 

The average 21-day weight of offspring from females 

previously trea ted with stilbestrol for 14 and 21 days, 

oil for 14 and 21 days, and with saline for 14 and 21 

days were 9.5, 10.1, 10.3, 9.9, 9.8, and 10.2 gms., 

respectively. These means show that females treated with 

oil for 14 days produced offspring that were heavier at 

21 days of age than the offspring from the other treated 

females. The females which were previously treated with 

stilbestrol for 21 days or saline for 21 days produced 

litters that were heavier at 21 days of age than the 

offspring from females that received the same treatments 

for 14 days.. There is no apparent difference in 2l.;.day 

weights between the offspring from females treated for 

21 days and those treated for 14 days. 

In the full•sib analyses there were significant 

treatment x litter interactions present for birth 

weight; 12-day weight and 21-day weight. These inter

actions indicate that various litters which received the 

same treatment did not show sirrilar responses to the 

treatment administered. 

There is a significant sex difference in the analysis 

or birth weights. The male offspring were heavier at 

birth than the female offspring. 
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The results of the second analysis, in which all 

litters were used, show that the mean birth weight of 

offspring from females previously treated with stilbes

trol for 14 and 21 days, oil for 14 and 21 days, and 

saline for 14 and 21 days were 1.45, 1.46, 1.57, 1.46, 

1.49, and 1.45 gms., respectively. Although these means 

indicate that there is no significant difference in the 

birth weight of offspring due to treatment of the 

females, the females that had been previously treated 

with oil gave birth to the heaviest young. Females which 

received either oil or saline for 14 days produced 

litters in which the young were slightly heavier than 

those from females that had been treated for 21 days but 

the difference is not significant. There is present 1n 

the analysis within strains of birth weight, 12-day 

weight ~~d 21-day weight, significant strain differences; 

however a discussion of this effect will be postponed 

until the effects of ad:'linistered testosterone on the 

12-day weight and 21-day weight of offspring from treated 

females have been discussed. 

The mean 12-day weight of offspring from females 

previously treated with stilbestrol for 14 and 21 days, 

oil for 14 and 21 days, and w1 th saline for 14 and 21 

days were 5.9, 6.1, 5.5, 6.0, 5.7, and 5.6 gms., respec

tively. These means indicate that females which were 
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treated for 21 days produced litters with significantly 

heavier weights at 12 days of age than litters produced 

by females that were treated for 14 days. Females which 

were treated with stilbestrol for 21 days produced 

litters which had the same 12-day weight as the females 

treated with oil for 21 days. However, the females 

which had previously been treated with saline did not 

produce offspring that were as heavy at 12 days of age 

as offspring from stilbestrol-treated females (21 days 

treatment). The females which were treated with stil

besterol for 14 days produced offspring that were sig

nificantly heavier at 12 days of age than offspring 

from females which had been treated with oil for 14 days. 

The mean 21-day weight of offspring from females 

previously treated with stilbestrol for 14 and 21 days, 

oil for 14 and 21 days, and with saline for 14 and 21 

days were 9.93, 10.16, 9.28, 10.18, 9.01 and 9.90 gms., 

respectively. These means indicate a significant dif

ference in the mean 21-day weight of offspring in all 

groups from females which were treated for 21 days and 

offspring from females which were treated for 14 days. 

In the three treatments used in this study the offspring 

from females that had been treated for 21 days were sig

nificantly lar~er at 21 days of age than the offspring 

from females which had received trea tments to only 14 
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days. The offspring fran females which had previously 

been treated with stilbestrol for 14 days produced 

litters that were significantly larger at 21 days of age 

than litters from females which had been treated with 

oil or saline for 14 days. 

Treatment x strain interactions were present for 

birth weight, 12-day weight and 21-day weight. There 

were no treatment x sex interactions present in the 

stilbestrol study; the treatment x strain interaction 

signifies that the offspring from the different strains 

of females did not respond in the same manner to the 

treatment used. 

The male offspring were significantly heavier at 

birth and 21 days of age than the female offspring. 

Correlations between~ !§-da: weight 2£ ~~~~ 
number of offspring born, number of offspring alive at !,g 

days,_!!!.!! 21 days Slf_ age. 

There was a significant positive correlation between 

the number of young alive at birth, 12 days, and 21 days 

with the 45-day weight of the treated mothers for strain 

6 .• . This correlation indicates that the survival of the 

offspring (for the three periods) was highest in the 

litters from the heaviest females. 
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Response 2£ different strains of ~ to administered 

~tilbeatrol. 

The general discussion which was presented in the 

section dealing with the response of different strains 

of mice to administered testosterone can also be applied 

in relation to stilbestrol treatment. The differences 

in response of the six strains in mice used in this study 

is well illustrated in the results presented in Table 38. 

The strains differed in their response to administered 

stilbestrol relative to most of the traits present in 

this study. Females from strains 6, 11, 22, and 25 made 

a higher rate of gain, although not significant, per day 

when treated with stilbestrol; whereas females from 

strains 1 and 20 made a higher rate of gain when treated 

with saline (the control). The same response was noted 

when stilbestrol treated females were compared with the 

oil treated females with the exception of strain 22 which 

showed a higher rate of gain per day when treated with 

oil (the control). In the testosterone study it was 

found that testosterone administration to females lowered 

the per cent of females that littered in all the strains. 

This is not the case with stilbestrol administration. 

Strains 6, 11, 22 and 25 had an increase in the per cent 

of females that littered as a result of stilbestrol 

treatment. Strains 1 and 20 had a higher percentage ot 
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females to litter when treated with either saline or oil 

treatments. It is interesting to note that the strains 

in which stilbestrol enhanced the rate of gain per day 

were also the strains in which the per cent of females 

that littered were increased when compared with the 

saline treatment. Stilbestrol treatment had a pronounced 

effect on the number of offspring born per litter. All 

the strains, except strain 6, showed a decrease in the 

number of mice born per litter when the stilbestrol

treated females are compared with the saline-treated 

females; however when the stilbestro+-treated females 

are compared with the oil-treated females there is an 

increase in the number of young born per litter for 

strains 11, 22 and 25 as a result of stilbestrol treat

ment. When the stilbestrol-treated females are compared 

with the females treated with saline relative to survival 

of the offspring from birth to 12 days of age it is found 

that strains 1, 20, 22 and 25 had higher survival of the 

offspring as a result of stilbestrol treatment. Strains 

6 and 11 showed higher survival of offspring from females 

which had been treated with saline. When the stilbestrol 

treated females are compared with the females treated 

with oil then strains 6, 11, 20 and 25 showed a higher 

survival of offspring ~pom the stilbestrol-treated 

females. All the male and female offspring (except the 
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TABLE 38 

A summary of the traits considered in the stilbestrol study using pluses and minuses 
to indicate the direction of response of females and their litters to stilbestrol when 

compared to saline and oil-treated females and their litters 
Rate of gain Mean %of Mean %survival Weight of offspring at: 

Strains Sex of injected $ that no. at of offspring 
stilbestrol littered birth from birth 

to 12 days B:lr th 12-day 21-day 
s 0 s 0 s 0 · s 0 s 0 s 0 s 0 

1 Female + + + + + + 
Male ... + ... ... ..... 

6 Female ... .. + .. 0 + ... ... + + +•
Male ... ... .. .. + 

11 Female .. .. • • + -- .. 
Male • • + • •• 

20 Female .. + + 
Male + ++ ++ + • 

22 Female • • .. • •
Male • .. 

25 Female ... + • • • ... • 0 + +•
Male + + 

+ • values for stilbestrol treated mice = values for stilbestrol treated mice 
were 
were 

larger than saline and oil treated mice 
smaller than saline and oil treated mice 

++ • values for stilbestrol treated mice 
and oil tre&ted mice 

were significantly larger than saline 

= values for stilbestrol treated mice 
and oil treated mice 

were significantly smaller than saline 

(S)
(0) 

= stilbestrol-treated mice compared with saline-treated mice 
= stilbestrol-treated mice compared with oil-treated mice 
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females in strain 11) in strains 1, 6, 11, 20 and 25 

showed an enhancement in birth weight of the offspring 

from stilbestrol-treated females than offspring from the 

saline-treated females. The saline-treated females in 

strain 22 produced heavier offspring than females treated 

with stilbestrol. Vfuen the offspring from females that 

had received stilbestrol were compared with the offspring 

from oil-treated females, it was found that male offspring 

from strains 1, 6 and 11 were heavier at birth; whereas 

in strains 6 and 25 the female offspring (from stilbes

trol treated females) had heavier birth weights. With 

the exception of male offspring in strain 25 all of the 

strains showed an increase in the 12-day weight of off

spring resulting from stllbestrol treatme t when com

pared with the saline treatment. The male offspring in 

strain 20 showed significantly higher 12-day and 21-day 

weights as a result of stilbestrol treatment. When the 

offspring from stilbestrol-treated females are compared 

with the offspring from oil-treated females relative to 

12-day weight of the offspring, strains 6, 20 and 22 

showed an increase in the 12-day weight of the offspring 

as a result of stilbestrol treatment. Male offspring 

from strain 11 showed an increase in the 12-day weights, 

but female offspring from strain 11 showed a significantly 
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lower 12-day weight. The male offspring from strains 1 

and 25 had a smaller 12-day weight as a result of stil

bestrol treatment of the mothers. The 21-day weight of 

offspring from females treated with stilbestrol were 

greater than the 21-day weight of offspring from saline

treated females in strains 1, 11, 20 and 25. The off

spring from saline-treated females were heavier than 

offspring from stilbestrol-treated females at 21 days 

of age for strains 6 and 22. When the offspring from 

stilbestrol-treated females are compared with the off

spring from oil-treated females, strains 1, 6 and 11 show 

an increase in the 21-day weight of the offspring as a 

result of stilbestrol treatment of mothers. The off

spring from strain 25 also showed an increase in the 21

day weight as a result of stilbestrol treatmen t of the 

mother; whereas the male offspring from strain 25 and the 

offspring from strains 11 and 22 showed an increase in 

the 21-day weight as a result of the oil treatment of the 

mother. It is clearly evident that the six strains 

responded differently to the administration of stilbes

trol; however it is quite difficult to state which of 

the strains responded most favorably to stilbestrol. 

In order for one to make a statement concerning the 

effects of s~lbestrol on the tr 1t1 studied one would 

need to refer to a specific trait and not the over-all 
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response. Strain 1 responded in a negative way to admin

istered stilbestrol when rate of gain per day, per cent 

of females bred that littered, mean number of offspring 

born per litter, and per cent survival of offspring from 

birth to 12 days of age were considered. This strain, 

however, showed a positive response to administered stil

bestrol in birth weight, 12-day weight and 21-day weight 

of the offspring; thus one should refer to the response 

of strain to administered stilbestrol in one particular 

trait and not the over-all response. If it were deemed 

necessary to consider the over-all response to stilbes

trol, one would need to construct some index method for 

combining all traits into an over-all merit value. 

Genera& Discussion 

It is evident from this study that there is a strain 

difference in response to administered testosterone and 

stilbestrol. Not only is there a strain difference in 

the overall response to these hormones, but there is 

also, within each strain, a marked difference in the 

manner in which the individual traits responded to the 

administered hormones. Therefore, it would be necessary 

to test each strain of animals to investigate the overall 

response of the strains, as well as the response of each 
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1n.d1v14ual trait to administered hormones. It is evident 

from the results of this study that the mer1 t ot some 

individual traits mar be consider~bly improved by using 

hormone treatment: however it would be most necessary to 

determine 1f the increase in merit ot some traits outw~ 

the detrimental e.ffect.s. in other traits. Thus., 1 t would 

be ne ceasaey to know the level of performance of each 

ini 1vidual strain to eee which tra1 ts are below the 

average of the population of animals being used. Those 

traits which need improving could then be elevated; in 

some 1nata.nces,. b7 the use of hormone administration. 

It is very probable that there exist strain differences 

in farm animals which would show an elevated response 

when treated with hormones because the administered hor

mones would not upset the endocrine balance of the indi• 

viduals. However, i .t is also possible that detrimental 

effects could reaul t as a consequence of hormone admin

istration i n those strains which already have a balanced 

endocrine system. Furthermore. the administered hormone 

could act as a supplement to body hormones, which are 

lacking ln sufficient am.olmts for maximum production. 

A very important task which confronts the users or 
hormonea to improve productive traits is the decision 

eoncerning the future use of treated animals. If one 

desires to produce animals which would grow more rapidly 
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with leas teed per pound of gain b y using hormones, then 

it would be queationable, relative to some linea of live

stock, whether animals could be taken from the feedlot 

and used for breeding animals; however the final decision 

would depend upon their performance under the desired 

hormone treatment. · 
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SUMMARY AND CONCIDSIONS 

1. The rate of gain per day of females injected intra

muscularly with 1 mg. of aqueous suspended micropellets 

of testosterone (Oreton) per kilogram of body weight per 

week for 14 days and 21 days did not differ from the rate 

of gain of females treated with saline. The females 

reached their maximum rate of growth at approximately 35 

days of age in this study. 

2. Rate of gain per day for females receiving .0035 

micrograms of diethyl-stilbestrol per gram of body 

weight per week did not significantly differ from the 

rate of gain of females treated similarly with oil and 

sal~e. The females in the stilbestrol study grew at 

a uniform rate from 21-42 days of age. 

3. There was no significant difference between strains 

or treatments in the per cent of females bred that 

littered in the testosterone and stilbestrol experiments. 

4. The treatments administered during the testosterone 

and stilbestrol studies had no significant effect upon 

the number of offspring born in each litter. 

5. The females treated with testosterone had a greater 

percentage of young surviving to 12 days of age; however 
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this difference is not significant. Females treated with 

stilbestrol had a greater percentage (approaches sig

nificance) of young surviving to 12 days of age than the 

females treated with oil and with saline. 

6. The full-sib analysis showed that females of strain 

25 which had been treated with testosterone for 14 days 

produced female offspring which were significantly heav

ier at birth than the male offspring; however in the 

stilbestrol experiment there was no significant differ

ence between sexes in the birth weight of offspring from 

females that had been treated with stilbestrol. oil and 

saline. 

7. Females injected with testosterone and those injected 

with saline did not show a significant treatment effect 

in the 12-day weights of their offspring. In the stil

bestrol study the offspring from saline-treated females 

were heavier at 12 days of age than the offspring from 

females treated with stilbestrol and with oil. 

8. In the testosterone study there was no effect of 

treatment on the 21-day weight of offspring from testos

terone treated females. Females in the stilbestrol 

study which had previously been treated with oil for 14 

days produced offspring that were heavier at 21 days of 
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age than the offspring from females which had been treated 

with stilbestrol and with saline. 

9. There were significant treatment x litter interactions 

in the full-sib analyses of birth, 12-day, and 21-day 

weights of offspring from treated females in the testos

terone and stilbestrol study. These interactions sig

nify that all the litters within each strain and study 

did not respond the same to the treatments used. 

10. Analyses within strains of the effect of testosterone 

and stilbestrol on the birth weight of offspring from 

treated females showed significant differences between 

sexes, strain x treatment interactions, and sex x 

treatment interactions or among strains. There were no 

significant differences due to treatments. In both 

studies the male offspring were heavier at birth than the 

female offspring. 

11. The effect of testosterone on 12-day weight of off

spring from treated females revealed significant differ

ences due to strains, sex, treatments, and treatments x 

strains interaction when the data was analyzed within 

strains. Females that were injected with testosterone 

for 14 days produced offspring that were significantly 

larger at 12 days of age than offspring from females 

injected for 21 days; thus the significant treatment 
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effect is due to the length of the injection period and 

not to the administered testosterone. 

12. The effect of testosterone on the 21-day weight of 

the offspring from treated females showed similar results 

to those given for the 12-day weight with regard to 

treatments and sex. 

13. Females which were treated for 21 days in the stil

bestrol study produced litters with significantly 

heavier weights at 12 days of age than litters produced 

by females that were treated for 14 days. Females which 

were treated with stilbestrol for 14 days produced off

spring that were significantly heavier at 12 days of age 

than offspring from females which had been treated with 

oil for 14 days. 

14. There was a significant difference between the 14

day and the 21-day injection periods in the 21-day 

weight of offspring in all groups from females in the 

stilbestrol study. The offspring from the females re

ceiving 21-day treatments were heavier at 21 days of age 

than the offspring from the females treated for 14 days; 

thus the increased growth is due to the length of the 

injection period and not to stilbestrol administration. 
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15. The females in strain 25 in the testosterone study 

which had larger body weights at 45 days of age bore 

the larger litters. Females in strains 6, 11 and 20 

which had the smaller 45-day body weights produced 

litters with greater survival up to 12 days of age. 

The offspring from females in strain 20 which had smaller 

45-day body weights survived better up to 2ldays of age. 

16. Females of strain 6 in the stilbestrol study which 

had larger 45-day weights produced larger litters which 

had a greater survival of offspring to 21 days of age; 

thus the females in strain 6 responded differently to 

stilbestrol treatment than to the testosterone with 

regard to the influence of treatment on the 45·day body 

weight of the mother and survival of her offspring. 

17. It is evident from this study that there is a marked 

difference in the response of the strains to administered 

testosterone and stilbestrol. The response is dependent 

upon age, sex, and strain of the individual. The differ

ences that exist are probably a result of differences in 

endocrine relationships and nutritional requirements. 

These two factors are most likely a result of differences 

in genetic constitution of the strains. This point is 

well illustrated relative to the variation in response 
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or , the 1nd1vidual traits within eaoh strain. In order to 

investigate the over-all response of a strain it would be 

neceasaey to determine which traits are being enhanced 

and which ones are showing a detrimental effect as a 

result of hormone administration. It is very probable 

that strain differences in farm animals exist which would 

show an elevated response of some traits when treated 

w1 th hormones because the administered hormones would not 

upset the endocrine balance but might serve aa a supple

ment to bod7 hormone• which are lacking in suf'ficient 

quanti ties for max!lll't.lm production. It 1s also possible, 

however, that detrimental effects could result as a con· 

sequence ot hor.mone administration i n those strains which 

have a well balanced endocrine system. One, therefore. 

would not expect all strains to be in the same state ot 

hormonal balance and consequently strains would show 

different responses to administered hormones given at 

the same dosage. 

http:max!lll't.lm
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