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Some Effects of Diethyistilbestrol on

Sexual Maturation and Growth of Male Calves

A. T. RALSTON AND W. R. PATTON*

Abstract

Six experiments involving 300 calves were con-
ducted to determine the effects of subcutaneous
administration of diethyistilbestrol (DES) at birth
on growth and maturation of the intact male calf.
Calves implanted at birth and again at three
months of age grew at least equal to or faster than
the controls. The greatest advantage in growth was
from birth to three months of age. Five levels of
l)ES were used (0 mg, 6, 12, 15, and 24 rng).
1)irect comparisons of all levels were not made
within ears, hut the 12-mg implant seemed to pro-
(111cc the most consistent results. Testicular devel-
opment was retarded and seminiferous tubules
were significantly smaller in the implanted calves.
Average testes weights and average seminiferous
tubule diameters were significantly (P <.01) cor-
related ( r 5 ° ). Spermatogenesis was retard-
ed in the treated male. The animals also lacked in
libido and produced semen of inferior quality hav-
ing more abnormal sperm and sperm of lower mo-
tilitv. The use of DES increased the size of the
urethra in steers but had no effect upon urethral
development in the intact male.

Introduction
The effects of subcutaneous administration of

diethvlstilbestrol (DES) on rate of gain, efficiency
of feed utilization and carcass quality in poultry,
sheep, and cattle have been extensively investi-
gated. Increased rate of gain and improvement of
feed efficiency due to DES implants were reported
in beef heifers ( Dinusson et a?., 1950), beef steers

Andrews, et a?., 1950), and lambs ( Ancirews, et
al., 1949; jordan, 1950; Perry, et a?., 1951).

Nonsignificant hut generally consistent recluc-
tions in quality grades in DES-treated steers were
rcporte(l ( Clcgg and Cole, 1954; Andrews et a?.,
1950). Conversely, Winchester and Andrews

(1953) reported increased subcutaneous fat in
DES-treated bulls.

Reports on the response of bulls to DES treat-
ment are more limited and somewhat conflicting.
Improved rate of gain and improved efficiency of
feed utilization have been reported by some work-
ers (Kiosterman et a?., 1955; Bailey, et a?., 1966),
while others have found no advantage to such
treatments (Pilkington et al., 1959; Voelker and
Dracy, 1956).

Voelker and Dracy also reported that oral DES
reduced testes weights in dairy bull calves. Im-
plants of DES on older bulls have been shown to
decrease (Cahill et a?., 1956) or to have no effect
upon testes weights (Bailey et a?., 1966). Some
researchers (Cahill et a?., 1956; Kiosterman et a?.,
1955) have reported reduced secondary sex char-
acteristics in implanted feedlot bulls. Estrogenic
effects upon the accessory glands have been re-
ported (Clegg et a?., 1955; O'Mary et a?., 1952),
hut effects upon urethra size in lambs or cattle
have not been shown.

Since cattle in the reported experiments were
implanted at two months of age or older, the
effects of DES implanted at birth were investi-
gated. The parameters involved included level of
implant, site of implant, preweaning and post-
weaning gains, testicular development, sperm pro-
duction, semen characteristics, and urethra devel-
opment.

Methods
In Experiments 1, 2, 3, and 4, male calves were

stratified as to age and randomly allotted to the
hormonal treatments (Table 1). Implants were

°A.T. Ralston is Professor of Animal Science, Department
of Animal Science, Oregon State University', Corvallis;
WT. B. Patton is Professor of Animal Science, Department
of Animal Science, Chico State University', Chico, Cali-
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subcutaneous, close to the base of the car tuiless
otherwise specified. All calves were left intact until
two weeks prior to weaning (190 days ) , at which
time they were castrated. Tissue samples were p-
pared for histological study according to the meth-
od of Weesner (1965) with minor modifications,
Average daily gain ( ADG ) was established on full
weights and weaning grade bvaconiniittee of
three.

The number of calves per treatment were 16,
9, 15, and 13 for experiments 1 through 4, respec-
tively. In Experiment 3, half the calves from each
treatment were left intact after seven months of
age to study the effects of DES implantation on
semen production and quality. An additional hull
with a 15-mg implant at birth and one nontreated
bull calf were used for comparative purposes. Se-
men collections were attempted with an electro-
ejaculator at 10 months of age or when each ani-
mal acted sexual 1v mature. The semen collected
was evaluated according to the method of Perry
(1963).

In Experiment .5, 25 hill calves were randomly
allotted to three hormonal treatments and \vere
slaughtered at a weight of a approximatel .500
kilograms. The effects of DES on total growth and
testicular development were the parameters
ured.

Ninety-three male calves were used in Experi-
ment 6 to determine the effects of castration and
DES implants on urethra development. At time of

slaughter the inside diameter of the urethras of
steers and bulls was measured at four locations:
(1) directly behind the head of the penis; (2)
midway from the head of the penis to the first cur-
vature of the signioid flexure; ( 3 ) at the first curva-
ture of the sigmoid flexure; and (4) at the second
curvature of the sigmoici flexure.

Analysis of variance for a completely random-
izei design was performed on all (lata, Treatment
means were compared using Kramer's (1956) cx-
teiisioui of l)imcan's method (Li, 1965).

Results arid Discussion
Implanting of intact male calves with DES did

not decrease and in most cases increased ADG at
three months of age or at weaning, with an accom-
1iiing reduction in sexual development (Table
1) . The fact that a somewhat greater increase in
gain occurred in the first three months may be due
to less aiidrogenic antagonism modifying the eflee-
tiveness of DES. Nalbandov (19.58) reported that
there is no detectable androgen in bull urine 1)rior
to 6 weeks of age.

The calves implauited at birth and again at
three months of age were fatter at weaning thaii
the controls, Greater amounts of scrotal fat were
apparent dunng castration, supporting the work
of \Vinchester and Andrews (1953).

The size of the testicles was reduced liv as
much as 25w, with the body of the testicle poorly
(leveloped and flaccid to the touch. lniplants at

A score from 1 (least riesirable) to 10 (most desirable).
Significantly (P < .03) greater than others within that column ,nd experiimnt.
Significantly (P < .01) different than others in that experiment.
Initial implant sva, in the scrotum and the second one in the ear.

Expet'itnent

Table 1.

Trea tnien t

Effect of DES on Growth, Grade, and Seminiferous Tubule Size

ADG to A1)G to
:3 IliOntliS wean

Wyatt
grade'

Setoitufero,,r
tubule (10*. /1

lb. (kg) lb. (kg)
1 12 tag at birth 2.48' ( L13) 2.01 (0.91) 7.5

12 mg at .3 ma. 2.26 (1.03) 1.90 (0.86) 7.0
o tag ( control) 2.25 (1.02) 1.90 (0.86) 7.8

6 mg at birth 2.22 (1.01) 1.90 (0.86) 7.2 114
6 mg at birth +
15 mg at 3 mo. 2.32 (1.05) 2.04 (0.93) 7.5 72
15 mg at 3 mo. 2.16 (0.98) 1.87 (0.85) 6.9 109
o mg (control) 2.21 (1.00) 1.94 (0.88) 7.2 123

15 mg at birth -I-
15 mg at .3 nio. 2.39 (1.09) 1.90 (0.86) 7.2 129
15 mg at 3 1110. 2:35 (1.07) 1.96 (0,89) 7.7 1:37

4 6 mg at birth' +
12 tag at 3 1110. 2.35 (1.07) 1.92 (0.87) 7.6 1(12

12 tag at birth' +
12 mg at 3 mo. 2.38 (1.08) 1.97 (0.90) 7.6 94
(i mg at birth +
12 mg at 3 no. 2.46 (1.12) 1.90 (0.86) 7.5 96
12 mg at birth 1-

12 mg at 3 11)0. 2.55 (1.16) 1.97 (0.90) 7.5 94
o mg (control) 2.36 (1.07) 1.84 (0.84) 6.9 168
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birth and at three months reduced seminiferous
tubule size (Figure 1).

The implanted intact males retained from Ex-
periment 3 lacked in masculinity. In addition to
reduced testis size, they were "steer-headed,"
showed little crest with straight hair, and lacked
in libido. Consistent semen collections were ob-
tained only from the control bull and from one bull
implanted at birth only (Table 2). When success-
ful collections were made from the treated bulls,
the semen quality was inferior with more abnormal
sperm and somewhat fewer live sperm that gen-
erally lacked in motility.

Average daily gains to three months of age
were similar for animals with scrotal implants and
the controls and less than the gains for animals
initially implanted in the ear (Table 1). This may
have been due to some infection at the site of im-
plantation. Because of this infection, subsequent
implants were made in the ear, which was not as
susceptible to bacterial proliferation. Cams were
greater for all implanted calves from birth to
weaning. The testes weights and diameters of semn-
in i frroiis tubules were sign ificantiv greater

P< .01 ) for the contro]s. Average testes weights
atid average seminiferous tubule diameters were
significantly ( P<.01 ) correlated (r .875°

Increased gains to slaughter resulted when
calves were implanted initiall\ at birth or at 90
tlavs of age and reimplanted at 90-day intervals

Table 3). There was an accompanying significant
reduction in the testis weight and diameter of sem-
iniferous tubules (P <.01).

There was a trend toward larger urethral lu-
men with delayed castration (Table 4). \Vhen im-
1)lants of either 12 or 24 mg were administered to
late castrates, the urethral lumen were significantly
(P <.01) larger. The use of DES implants on intact
males failed to reduce urethral lumen diameter
regardless of the age at implant (Table 5). Al-

T Ic F.ffectc of 1)ES llnnn Semen Production and Testes ev I

Figure 1. Microphotographic comparison of seminiferous tu-
bule development of nontreated and of DES-treated bull calves
(X 340). A. Control: An average external seminiferous tubule
diameter of 158 z. B. Implanted with 6 mg od DES at b(rth:
An average external seminiferous tubule diameter of 103 s.

C. Implanted wth 15 mg of DES at three months of age: An
average external seminiferous tubule diameter of 98 p. D. Im-

planted with 6 mg of DES at birth pius 15 mg of DES at three
months of age: An average external seminiferous tubule diam-
eter ot 67 p.

though urethral blockage at the sigmoid flexure
seems to cause the greatest problem, locations 3
and 4 were significantly (P<.01) larger than loca-
tions 1 and 2 in all animals measured. The implant-
ing of intact males with DES had no effect upon
urethra size.

Only one of the group was collected from the collection at the tenth period was the only one of high conccnm,Hon.
0niy two bulls could i,e colleited from and then only at the later collection periods.
A score from I (least motile) to 10 (most motile).i.' Means in the same line bearing different superscripts are significantly (P < .01) different.

Group ia
(birth, 15 mg
ear + 3 mo.,
15 mg. ear)

Group 2"
(3 mo., 15
mg ear)

Group 3
no DES

Group 4
(Birth, 15
nig ear)

Av. no. of collection atempts 10.0 9.0 8.0 10.0
Av. no. of successful attempts 2.0 3.0 8.0 9.0
Av. concentration of sperm, million/cc 400.0 275.5 406.5 454.5
Av. percent live sperm :30.0 25.0 31.86 31.78
Av. percent abnormal sperm 23.50 27.44 17.42 17.22
Av. motility score 3.50 3.00 5.14 4.00
Av. testes weight, g 241.25 270.700 342.00" 301.000
Av. seminiferous tubule dia., s .301.500 289.80' 357.00 309.00 0

Lc.d1
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Table 3. Effect oi DES Upon Feedlot Cain and Testes
Development of Bulls (Experiment 5)

Av. seinin-
i term is

ADU to As'. testis tubule
Treatment slaughter wt. (g) diii. .0

Steers were iii,pl.tnted LI 7 ri,iths of .Lg -.
Signif(caritls (1' .Ol ) larger that other steers.

Table 5. Effect a 1)ES Implants on Urethra Size in the
Intact Mali

'I'inie of tuiphi, t

Treatment 1. Implant of 12 mg DES at birth and :3 too ant 1.5 rg at
7 no. and 11 co.
Implant 12 ug DES at 3 tim. and 1.5 LutZ at 7 no,. md
11 010.
No DES (control)

Significantly P< >0.5) greater thin 1.
Significant tv ( P .01) greater than I and 2,

Values bearing different superscripts in the San,,' mIlton ire signifi-
cant I ( P < .1)1 LI ffcrcn 1.

Table 4. Effect of C: 'ation td IYS Upo Urethr, Size

Tine of cas tat turn

Summary
Six experiments were conducted to determine

the effects of subcutaneous administration of di-
ethvlstilhestrol ( DES ) at birth on growth and
maturation of the mtact male calf. Calves implant-
ccl at huth and again at three months grew at least
equal to or faster than the controls. The greatest
acl antage ii) growth was from 1 )irth to three
iiiontlis of age. The 12-mg implant produced the
greatest gains and most consistent results. Testic-
ilar development was retarded and seminiferous

tubules were significantly ( P< .01 ) smaller in the
implanted calves. Spermatogenesis was retarded in
implanted males, and collections indicated the
treated animal lacked iii libido and prodced se-
men of inferior qual itv. The use of l)ES in steers
increased the size of the urethra bitt had 111) such
efFect i ipon the treated 1)1111.
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