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The production of beef in South Dekota is ocne of the largsst
fndustries ia the atate. Those in the business of produciag beef sre
cansteatly looking for newer ssthods of managsment, nutrition snd
breeding whicb will econamically incresse the production of beef. It
has beed shown that adding diethylatilbeastrol to the rations or impleat-~
ing diethylstildestrol pellets in the ears will generally ecooomically
increase beef production by iacreasing rste of gains and feed efficlency.

Several questions beve been raised by liveastock prodecers snd
research workers siace the introduction of stilbeetrol in beef cattle
production. Some of the gqueetiocuns are:

Does the sdainistrstion of stilbestrol affect carcass grade,

or the proportiea of lean to fat ia a cercass?

what sre the effects of sdminiatering stilbeatrol over s long

pericd of time? .

Does the administration of stilbestrol lose its advantages when

sdministered over & loug period of time?

Is there any advantage of sdmintatering atilbestrol in eonly

certain phases of deef cattie productiomn or sbould it be

eduinistered contionaisly from wesaing to slsughter?

What are the advantages of sdminigteriag stilbestrol in esch of

the tbree msjor phases from wesuning to sleughter?

Bow does orslly administered stilbestrol campere to isplented

stilbestrol?



Sov long doess it take & stilbestrol implant to be absorbed in
ears of csttle?

1s the stilbestrol pellet residue found in the esrs of cattle
at the time of elaughter still potent?

The experiments raportad in this theeis were desiguned to belp

enswer same of the sbove questions.



REVIEW OF LITERATURE
Reture snd Activity of Diethylstilbestrol

Diethylstilbestrol, which is s synthstic campasud, was first
described snd named by Dodds et al. (1933). The estrogenic activity
of this compound, nowa chemicslly ss 4 : 4°' slphs, bets-diethylstil-
bene, was campsred to several other synthstic chemical campoxmds end
.wvas found to be by far the most poteat subetsuce. The formila of
diethylstilbestrol (cmuzooz) bas s structursl resemblance to estroms
(cmunoz) vhich is s mstursl femsle horwwune. Diethylstilbestrol is
camoly cslled "“stilbestrol” vhich is sctuslly another compound
(4 : 4' - dlhydroxystilbens). In this thesis, :'Mr. the terms
“"diethylstilbestrol” and "stilbestrol” shall be considered to be
synonymous and will refer to diethylstilbestrol.

Soodern and Sezly (1940) mede s study of the comparative
estrogenic peotency of diethylstilbestrol with estrone, estrsdiol and
estriol, which sre natursl eccurring estrogans. The oral sdministrstion
of graded doses of stilbestrol to rsts end mice showod s dose percent
response slmost identicel to cthat obtsined for Ctha neCural estro@eus.
WVhen sessyed by orsl sdxinistrstion to spayed adnlt mice, estrove,
astradigl end estriol were found to ba respectively, 1/65th, 1/20th
and 1/10th ss effective ss stilbestrol. In epayed rsts estrons wvas
1/80th, estradiol 1/65th and estriol 1/30th ss e¥fective ss stilbestrol.
When sssayed on spayed sdult mice and spayed rsts by subcutaunecus
injection, stilbestrol was found to have about-the sams order of potency

88 estrome.



A large growp of coopounds with relstively simple forwulés bave
been prepared which bsve the properties of natural estrogens, though
they bave oot been fowund in mature. Of these, diethylstilbdeatrol and
bexeetrol are the best tnown. Dubkss (1955) in writing of these syn-
thetic hormane-like substances states that they differ from the mstural
estrogens in oane respect: ¢hey are not destroyed vhen givea by the
sauth; hence they can be incortporsted in the feed.

Evidesce bas been acamilating over the past few yesrs of the
effects of hormones on varicus fumctioms of the enimsl bedy. The syn-
thetic estrogenic hormoneas have been shown to bhave merked effects on
retes of growth aud fattening, on growth of the msmmery gland sfd on bhe
control of the reproductive processes. The fact thst hoTmmses exsrt
sizeadle effects on body processes, which sre c;f intereet to the pro-
ducers of livestock and poultry, bss csused coneiderable resesrch to
find usea of the hormones for beneficial effects in the production of
meat, milk and eggs.

Reports of experiments have been accumulating over the past few
years on the effects of using bormanes, especielly the synthetic hor-
aone diethylstilbestrol, for lacreaging the rste of gain snd feed
efficiency in sheep and cattle. The use of stildestrol in fattening
sheep is now a frequent prectice, bowaver, the levsls and mstbods of
sdainigtration ars not wall defined. Maay undq-ittble side effects
have been reported. This thasis is unot cencarsed with ebeep production
so tha wmsny reports of exporiments on the use of stilbestrol in sheep

will not be discussed here. It is the futentigg-of the author to raview



the reports of eEperimsnts oo tha use of etildastrol in besf csttle
production.

In 1954 the Pure Food snd Drug Adainistretion approved the use
of stilbestrol in cattle. Sufficient evidance had been accumulsted
that ebows the mest from stilbestrol-trested cattle was nsfe for umen
consmption.| It had besn shown that the mest conteined no harmful
levals of estroganic activity es s result of stilbestrol trestments
(seeb gt al., 1954, 1956; Chang ot al., 1953; Ellis gt al., 1954; Joaes
and Deatherage, 1953; Swifc, 1954; Preston, 1956e; Turnex, 1956; and
Armscrung end Hensel, 1956). [ Both the implent end oral methods of
stilbestrol trestmesnt were approved; however, the epproved level of
feeding stilbestrol wes set st 10 milligrams of stilbestrol deily per
head. ?

Effects of Diethylstilbestrol in Csttle Ratione

The most extenaive review of the literature for this thesis
vas on the use of stilbestrol for beef cattle production. The use of
stilbastrol is not recammmded fior the breeding herd. A comsidareble
amount of research has been conducted to determine its value in the
grazing and fattening rations for both steers and heifers intended for
slaughter. Four rather distinct phases of cattle feeding have been
iovestigated. These sre wintering without mch h:min;, pasturing
slone, pasturing vith additicnsl feading snd drytot f£atteniag. These

different feading phases src reviewed sepsrstely.
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There have beon mmrrous experiments reported {n receant years
on the responase of growing and fattening cettle wo stildbastrol. There
bss been 8 respanse to etildbastrol in wsst of these experiments, theougd
to verying degrees, Mseny of the reports bave bean of a preliminery
seture and hsve covered amly 1 trisl in seversl instamcea. A review of
soch experiments individually does not presant s cleer and concise
picture of the effects of stildestrol treatment. Therefore, these
results of most of the reported eaxperiments hewe been veviewed and will
be summarized in tasdble form in the apprepriata following sections. A
fev axpericeats will be reviasud individuslly io each section to poiat
out ganerel trends ind specisl effects in tbe respamse Lo stilbestrol.
Bffects of Stildeatrol Treatamnt to Cattle on ¥intering Retions

Steer calves fed & wvintering ratiom to étm 1% ¢o 2 pounds a
day ebound en incrassed rate of gain vhen stilbestrol was sdded to the
ration @icherdson ¢t al., 1956). Stilbestrol was fed at S milligraas
per day for the first 56 doyg of the trisl and 10 milligrams g day for
the remstning 73 days of the trial. Average daily gain for the stil-
bostrol-fed lot was 1.92 pounds while the control lot gained 1.66
pomds per day. The fead efficiancy was greater for the treated lot.
In apother trial steer celvas €ed 10 ailligrams of atfibestrol daily
in & vintering vation showsd s tendancy to gsin move then the controls,
but the difference was not aignificant (Saker of al., 1956s). Mo
signifSiesnt differences were noticed fn feed cantumption or feed
sffiiciency. About ans-half of tha calves sbowsd high tail beads and
wask loins. In another Esnsas trisl feeding 1CG:Hilligrams of stilbestrol



daily to wvintering celves increased the avernge daily gains 0.2 poumd
over the controls (Richardson gt al., 1956a).

Klostermsa and Bentley (1956) implanted half of each lot of
stecr calves being fed four different wintering rstions with 36
ailligrams of stilbestrol. They were wintered 183 days. The oversll
{ncrease in gain due to stilbestrol treatment w8s 0.13 pound per head
daily, which wes ststisticelly significant.

Steer celves wintered on silage, wilo grain and soybean mesl
vere implented with 24 milligrems of stilbestrol, izmplanted with pellets
containing 1000 milligrems of progestercue and 20 milligrams of estradiol
or asxved ss coantrols (Roch @t &8l., 1957s). Both of the implantsd lots
ehound significantly grester daily gains than m control lot. The
stilbestrol-implented calves ate samgwhat more silage thsn the pro-
gesterane-estradiol isplanted calves. Avarage daily gain wes the
sams for both implent groups. Feed coat per unit of gsin wes lowsst
for the implanted stesrs. The progestercne-estradiol implanted steers
apparently utilized silags scmwvhat more efficiently Chan those
implexted with stilbestrol; bowever, the bighest coet of the progss-
targne-estrediol implants eliminated the econmmical edvantage in the
trial repartad. Uundesirable side effects such as high tail beads,
eloangated taats and sexual stimilation vere sot sppsreut in any of the
implentsd steers.

A summary of trisls vhere steers on wintefing retiocns were fed
stilbestrol orally is presentad in teble 1. In the 9 trials reported

wbers 313 stesrs were fed stilbestrol orally, tie average increase inm



TAALE 1

Respanse of Steers on Winterisg Rations to Oral Stilbestrol

Daily Deys Buder of —Average Da{ly Gaing.___ Percent
Refarence Treatasnt on Trested Cantrol ZTreated Perceat Increase in
huber lavel (mg) Triad Anisels 1bs. lbe. lacresss Feed Rfficiency
16 10 130 20 1.50 1.70 13.3 cee-
27 ) 127 20 1.1¢ 1.21 10.0 11.0
30 10 127 20 1.21 1.0% - 9.9
“7 7-5 --f 60 1.(” 1006 - 2.8 L 105
48 10 112 60 1.41 1.60 13.5 - 2.9
66 5 140 26 1.09 1.11 1.8 cven
128 10 104 20 1.81 1.92 6.1 5.0
127 ) 129 9 1.66 1.92 15.7 12.8
13 10 70 80 1.77 1.86 5.1 7.4
SuERaty 13 5.87 5.3



deily geins over the control steers was 5.87 pexcent. In 6 of the
txisls sbere feed required per 100 pounds of gain was Teportad, the
troated steers showed an average of 5.3 percent decrease in feed require-
acat per 100 pounde of gain.

It eppesrs from the results of the experiments that response to
orsl atilbestrol is quite varisble wben steexrs ate fed wintering rstions.
One of the experiments showed a decresse in both rate of gain end feed
effictency. Another experimant showed a decrease in rate of gain, but
the feed efficiency wes not reported. In a third experlmmnt, the
rusults shoved s slight dacrease in feed efficiency bat showed a good
facresee in the rate of pain. MoTe experimmnts are needad to accurately
evaluate the response of steers to oral stilbestrol vhen fed viatering
tatiocme.

A oumary of trisls where steers ou wintering rations were
igsplanted with atilbestrol ia presented in tsble 2. Stilbastrol
implants gave a good and consistent response in rate of gain in all
exparimsnts. Ia the 10 trials reported vhere 212 steers were iaplented,
the sverags incresse in daily gsins over the control steers was 27.1
percent. Omly 2 of the trial reports reported the faed requirement per
100 pamds of gain, and the average of these 2 trials shows s 7.0 per-
cent decresse in feed required per 100 pamds of gain.

Implanta other tham 36 milligrams of stilbestrol ia wintering
etesrs showed np great advantage over ths d6-milligram implants in the
results of the experiments. It cau therefgre be coucluded that a 36-
uilligram isplant should probably be high enough with wintering retiome.
Bot enonigh experimsnts were reported using lower lewels to properly



TABLE 2
Respanse of Stoers on Winterlng Rations to Stilbestrol Igplsnts

Level Days Mambar of Average Daily Geing Perceat
Refarence of On Treated Control Traated Percent Increase in
Bumber Ieplant (ag) Irisl Ainsls 1bs. lbs. Incrgege Teed Rfficlency

53 12 91 36 1.22 1-“ 37.7 hadandd

53 36 91 36 1.22 1.77 45.1 ~oew

58 36 a9 36 1.91 2.47 29.3 “mme

71 36 183 3% 0.71 0.84 16.9 c——

85 24 112 15 1.60 1.39 18.1 9.9
101 36 159 6 1.50 1.70 13.3 oo
149 36 129 9 1.66 1.89 13.9 6.2
148 48 120 18 .56 .82 46.% ceaw
148 84 169 10 .78 1.03 .1 —ewe
148 36 155 12 1.32 1.56 18.2 vnon

sg;m:y y 212 2 27.1 7.0

o1
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@valuvate them. Although thete sre no direct compsrisons made, stil-
bestrol implsnts showed s greater increase in average dsily gain over
control steers than did steers fed stilbestrol in wintering ratioms.
Feed efficiency uas reported in only 2 of the trisls, so it
would be difficult to draw any definite conclusiocns se to the effects
of stilbsstrol iaplents on feed efficiemcy. However, the 2 reports did
shov an increase in feed efficiency in the stilbestrol-treated steers.
Occasionally stilbestrol trestaents produced eome undesirsble
side effects, but genecrelly thees side effects were not severe. In
asny cases, however, oo undesirable side effects were moted. Stilbestrol
treatmants usually did not affect the genersl eondition of the snimals.
Usually the only differences noted in the snimals wvere the incressss in
body weight gains.
Bffects of Stilbestrol Treatment to Cattle on Pasture

(Same resesrch has beea conducted with beef cattle on pssture to
determine 1f the use of stilbestrol would {incressc gains mads on puhme._}
Ths axpariments revieved here roport the trisls where no grsin wes fed
on pasture.

B‘n triels involving 36 steers wvere coadncted to determuing the
effects of stilbestrol ismplantad in steers on pasture (0'Mary and
Cullison, 1956). Im the first trisl, steexs implanted with 24 milli-
grams of etilbestrol per head had a significant increase in gain of
0.69 pound per steer deily over the contro):. Thay were on pasture for
69 days. In the second trisl, steers treated the sama ss the first
trizl had an average incresse in daily ga“!‘fx" of 0.58 pound over the comtrols

for a 68-day pasture trial.
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Psreans et 8l. (1957e) implsnted 4 groups of yearling steers
vith 0, 12, 24 snd 36 milligrama of stilbestrol en & lush grsss-legume
pasture. The treatments showed 36.05, 33.72 and 36.60 percent increase,
respectively, in gain over the coatrol m]

Forty steers, divided into high end low-gaining groups, were
placed oo pasture with e random hslf of esch group implented with 24
milligrans of stilbsstrol (O'Mary et al., 1956a). After a period of
114 dsys, the sverage deily gains were 1.02 pounds for tbhe low-gaining
eontrel group, 1.37 pounds for the high-geining comtrol group, 1.38
pamds for the low-gaining stilbestrol-implsnted grovp end 1,54 pounds
for the high-gaining stilbsstrol-isplanted group. The sversge daily
iocresses in fevor of the stilbestrol-treathd stears over the coatrol
stesrs was 0.26 pound, vhich wao sigaificant. A significsat difference
of 0.25 poamd per bead daily was noted in fevor of the high-gaining
Fguypy. The low-gtianiag grouvp ahowed the grestest resmpange Co stilbestrol,

A summery of ctrials whare steers on pasture wera fed stilbestrol
orally is presented iz teble 3. 1a the 7 triele repiortad, the orsl
feading of stilbestrol incressed the sverasgs deily gains am sverage of
8.0 parcant over the coutrol eteers. In ane of the trials, the gain
wes raduced 3.4 percamt; and in amotber trial there wes no difference
betwasd the control and trested steers. The incrusee in &versge daily
gain dse to stilbestrol treatment wae from 13 to 20 percest in 3 of the
trials.

tThe results of the experiment vhere the eteers wora fed 5 milli-
grams of etilbestrol daily indicate that tiis-level of stilbestrol was

too low. In most cases, better results were obtsined wbere 10 milligrams
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TARIE 3
Response of Steers on Pasture to Oral Stilbestrol

AV AR

Wvaah 397107
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2:V18 Vi
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Daily Days Bunber of Aversge Daily Gains
Reference Treatmsat On Treated Coutrol Treated Percent
Humber Level (ag) Irtal Andaals 1be, 1bs. IncTedge
16 10 117 20 1.12 1.12 0
14 10 112 20 1.12 1.36 19.6
66 5 152 17 1.40 1.42 1.4
112 10 14 8 1.77 1.71 3.4
128 10 89 10 .96 99 3.1
141 10 139 12 1.62 1.9% 19.8
141 10 178 16 1.47 1.70 15.6
Sumaxy 103 8.0

134
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of stildastrol was fed daily. Froms the Tesults presented hare, it
appears that the feeding of 10 milligrams of stilbestrol daily to
stelrs oz pasture will result in s sigaificant imcxrease in rase of gsin.

A sumary of trials dere steers on pasCure were icplented with
stildestreol {s presented in table 4. A total of 600 animals were
treatad 1a the 35 trials that were reported. The average incresse in
average daily geins due to stildbestrol implants on pesture was 18.2
percant. Magy different levels of isplants sre repotted in this sunmsry,
vatying £rom 12 to 120 milligraws. Whan the trials are grouped accord-
ing 00 the level of implants, the svarsge pecceat fscrease in daily
gain sre: 12 milligreme, 20.1 percent; 24 milligrams, 22.4 percesnt;

30 milligrams, 19.5 percent; 36 milligrams, 15.1 percent; 45 milligrams,
16.1 percent; 48 milligrams, 17.1 perceat; 60 milligrams, 11.3 parceat
asd 120 wmilligrams, 11.9 percent. The results indicate that 24 milli-
grums is ac effective level of stilbestrol for séeers om pasture. There
wes B0 appirent sdvsntage from higher levels and umdesirable effects
were frequeotly reported fraom the higher levels. Althosgh thers are no
direct comparisens mades here, steers isplanted with stilbestrol showed
asze iancxesse in &verags daily gain over the comtrol steers tlhum stesrs
feod stilbestrol orally.

Occasiocnslly stilbestrol trestasats produced acme undesirable
side effects, but generslly those side effects were not sericos except
at the higher levals. Except for a few elevated tail hesds end
deprussed loiss, stilbestrol treatmeat showed no noticeasdle effects on

conformation of steers om pasture.



TABLE 4

Rsgponse of Steers on Pssture to Stildestrol lmplents

Days thmber of Average Deily GCeins
of On Traated Cantrol Treated Percest
laplent (=g) Triel Animsls 1bs. 1bs. Increage

30 40 30 2.10 2.51 19.5
45 40 23 2.10 2.72 29.3
24 86 9 1.35 1.76 30.4
2 134 9 1.01 1.23 21.8
60 134 9 1.01 1.29 27.7
2% 112 6 1.8 1.98 7.6
12 144 13 1.72 1.93 12.2
2% 144 14 1.72 1.83 6.4
3 144 15 1.72 1.85 7.5
48 1464 14 1.72 1.90 10.4
60 144 14 1.72 1.92 11.7
24 144 8 1.79 1.91 6.7
36 144 10 1.79 1.76 -« 1.7
48 144 8 1.79 2.00 11.7
60 144 6 1.79 1.81 1.1
43 101 16 1.50 1.77 18.0
45 90 14 1.51 1.32 0.7
48 113 10 1.68 2.17 29.2
2% 114 10 1.02 1.38 35.3
b 114 10 1.3%7 1.54 12.4
2 69 8 2.33 3.02 29.6
®» 68 11 1.25 1.83 46.4
12 119 6 1.72 2.3 36.0
% 119 6 1.72 2.30 33.7
36 119 6 1.72 2.3 36.6
12 119 22 1.27 1.49 17.3
% 119 22 1.27 1.65 29.9



TAMLX 4 Comtinued

Reoponse of Stesrs on Pssture to Stilbestrol Implants

Level Days Hdar of g Average Dsily Gains
Refexence of on Treated Control Treated PsIcent
Fumder lant (mg) Trisl Anisols 1bs, 1bs. Trcraase
143 36 119 22 1.27 1.47 15.7
144 12 150 29 1.75 2.01 14.8
144 24 150 30 1.75 1.94 10.8
144 36 150 30 1.75 1.99 13.7
148 24 155 35 1.13 1.36 20.4
148 36 155 33 1.13 1.34 18.6
37 120 180 20 1.76 1.97 11.9
kY 60 111 48 1.50 1.57 4.7
Summary 600 18.2

921
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Rffects of Stilbestiol Treatment to Cattle Fed Concentrates on Pasture
In addition to the experiments conducted where stilbestrol vas
administered to steers on pasture, other experiments have been cooducted
vbere a concentrate vas 8dded to the pagture ration; and the effects of
stilbestrol treatment were meesured in veight gains and feed efficiency.
Porty yearling steers wvere grased on irrigated pasture, self-fed
a concentrate mixture and implanted with & levels of stilbestrol by
Suyrl et al. (1957). The avermge daily gains for the lots with O, 15,
30 end 45-milligram implants of stilbestrol vere 2.94, 3.31, 3.46 and
3.43 pounds, respectively. The 30-milligres fmplant group had the
greatest feed efficiency; bowever, the 15-milligram lot gave the grestest
financial return over the feed cost because the carcessees graded higher.
Klosterman and Kunkle (1957) conducted three experiasnts wdare
stilbestrol implanted and coatrvl steers woere pastured vithout grein for
60 days and then fed on pasture for the resaining 67 to 98 days of the
trials. The average daily gains for the pasture without grain vere 2.18
pounds for the contiols and 3.02 pounds for thoee implanted with stil-
bestrol. The gain for the entire period vas 2.13 pounde for the coatrols
end 2.69 pounds for tbe stilbestrol-treated steers. The average cCarcass
grede vas reduced one-fifth of a grede and the dressing percentage vas
0.5 percent highar in the treated staoers.
Implanting steers fed corn on pesture with stilbestrol iocreased

the besf produced per acre of pasture 16.4 péfcent in a trial reported
by Barvey et al. (1957a). fTventy-four steers vere allotted into & groupe

and grazed on fertilised snd non-fertilized pmstures for 112 days. HEalf
of tho steers vere implanted with 24 milligrems of stilbestrol and the



other hslf gerved &8 controls. Steers not implanted with stilbestrol
sade average daily gains of 2.52 rounds per day on uafertilized pasture,
while the implanted steers on the cane pasture gained 2.75 pounds per
day. Implanted steers fed grain on fertilized pasture gained 2.52 pounds
per day while non-implanted steers on the game pasture gained 2.10 pounds
per day. BHo explanation was offered for the greatsr gain on unfertilized
pasture thas on the fertilizsd pasture.

Stilbestrol-fed steers which outgained nonstilbestrol fed steers
for a 126-day feeding period on pesture later gained at a lover rate
during a 56-day finighing perind. In this experimant reported by Albert
and Beumenn (1956), 29 steers that had been self.fed ground ear corn
with or wvithout stilbestrol on loguue pasture were allotted into two
treatzente. Each group vas further subdivided into a stilbestrol and a
nonstilbestrol-supplemented lot for a 56~day finishing period. Stilbestrol
supplecented steers (7.5 milligrams per steer daily) outgmined the con-
trol steers (2.66 vs. 2.36 pounds per day) for 126 3R/ys while full-fed
on pasture. However, the nonstilbestrol steers gaimed faster (2.00 vs.
1.87 pounds per day) during the 56-day finishing period.

Reynolds, R. A. et al. (1956) full-fed 3 lots of 10 yearling
sters esch on pasture. One lot received no stilbestrol, one received
S5 milligrams per hesd deily and the third lot received 10 milligrams
daily per head. The average dally gains were 2.30, 2.21 and 2.44 pounds
respectively which vere not significant. Th%s indicates that the 5-
milligrem implant level is too lov.

One munired ysarling steers vere vighared on jasture vith aod
without 10 willigrams of stilbestrol per head dsily by Thomas et al. (1956G).
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The two groups were redivided into 4 groups for the summer pasture. Ome
of the winter stilbestrol and one of the control groups were fed stil-
bestrol during the pasture geason, and the other 2 groups received no
stilbestrol. The difference in average daily gain between the winter
treataents vas non-significant. Steers fed stilbestrol continuously
through both the summer end winter phases and during the summer phase
only made significantly greater gains for the total period than did control
steers.

Parsons end Garrigus (1957) showed a 19.5 percent increase in
rate of gain vhen nursing steer calves on a creep ration were implanted
with 12 milligrams of stilbestrol end 6.5 percent increase when implanted
with 2k milligrams of stilbestrol. The initial weights varied from Wi7
pounds for the controls, 470 pounds for the 2i.milligream implant amd 506
pounds for the l2-ailligram implant which may bhave influenced the gains.
The results do shov that even young calves respond to stilbestrol.

A summary of trials where steers fed concentrates on pasture were
fed stilbestrol orally is presented in table 5. In the 13 trials
reported, feeding stilbestrol increased the average daily gains an average
of 6.9 percent and reduced the feed required per 100 pounds of gain an
average of 2.1 percent in 7 of the 13 trials. There vere 137 treated
animals reported in the 13 trials. In 4 of the 13 trials, rate of gain
vas decreased in the stilbestrol-fed lots; and in 4 out of the 7 trials
vhere feed efficiency was reported, stilbestrol feeding reduced feed

efficieancy. These results show a considerable amount of variation in the
regponse of steers fed stilbestrol in concentrates on pasture. However,

the average results show some responee to the feeding of stilbestrol.



TARLE 5

Regponse of Steers Fed oa Pasture to Oral Stildestrol
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An iucrease in feed efficiency usually occurs when tbhe rate of gain is
increased.

A suzmary of trials where steers fed concentrates on pasture vere
implanted with stilbestrol is presented in table 5. I the 25 trials
reported, steers that had been implanted with stilbestrol gained an
average of 17.6 percent faster than nonimplanted steers. In 11 of the
trials vhere feed efficiency vas reported, stilbestrvl-implanted steers
sbhoved an 8.1 percent reductiocn in feed required per 100 pounds of gain.

Maeny levels of implants were used in the experiseants reported in
this sammary. When the results of trials were grouped according to ime
plant level, there wvas no best level clearly indicated. The average
percent increases for the implant levels are: 24 milligrums, 6.1 percent;
30 ailligrems, 25.2 percent; 36 milliyafs, 14.5 percent; 45 milligreme,
17.0 percent; 48 milligrams, 34.8 percent and 60 milligrzms, 22.9 percent.
The average results of the 24k-milligram implant level were lowered con-
siderably because of one experiment shoving & 17.8 percent decrease in
average daily gein. The resilts of the higher implant levels (45 to 60
milligrams) are uouswally high in these experiments in comparison to
steers on pssture witbout grain end on drylot fattening rations. Becsuse
of the increased likelilood of undesirable side effects with the higher
implant levels, it would appear tbat implants of 30 or 36 milligrems of
stildestrol in steers fed grain on pasture would be a satisfactory
ancunt .

Effects of Stilbestrol Treatmeut to Cattlé on Pattening Ratioa
Most of the research on the use of stilbestrol for cattle has

been vith fattening raticne. The fattemflg period is the most expenaive



TABLE 6

Respang® of Steers Fed on Pasture to Stilbestrol Implants

lavel quc Fumber of Averuge Daily Gains Percent
Reference of Treated Control Treated Percent Increas in
Sunbey Implant (mg) !'rm Animals 1be. lbs. Increase Feed Efficiency
2 w m 8 lo% 2-’6 30-6 b et
m 2“ b - 2.@ 2¢k’9 1302 uo“
20 36 oee .- 2.2 2.63 19.% 16.3
21 2h 125 15 2.1 3.07 13.3 10.9
21 36 125 15 2.71 3.19 17.7 .2
2h 24 150 4 2.52 2.07 AfB @ seuse
by 30 ™ 10 2.47 3.28 32.8 e
61 2k 112 6 2.26 2.62 15.9 el
72 2-60 127 10 1.93 2.52 30.5 e—ee
T2 60 158 10 2.18 2.7% 25.7 PO
72 36 131 11 2.29 2.80 2.3 cocen
98 36 151 16 2.06 2.35 1h.1 6.1
101 36 112 6 2.26 2.58 W2 3 eeee-
105 45 90 14 1.Th 1.76 1.1 covem
106 48 L;g 10 1.35 2.6 30.2 --5.5
132 15 1 10 2. 3.22 12, .
1 1 10 e. 3. 1. 12.8
1% Bg 1332 10 2.3': 3.43 11% 5.2
m “8 bl C U 1.60 2-“ 53.5 ocsee
165 36 131 9 3.03 3.19 93 - 8.4
1 2 36 15 i 7S ¥8 12 o= e
32 60 119 36 1.86 2.09 12.3 g
18 k8 146 6 2.43 3.05 25.% wesos
Summry 276 17.6 8.1 B
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reriod before slaughter and is the period vhere the fastest gains are
made. Any metbod that will generally reduce the cost and increass the
rate of gain would be especially beneficial to the feeder of fattening
cattle. Tharefore, most of the stilbestrol research has been concentruted
to fattening of cattle for slaughter. Many experiments heve been con-
ducted with many different ratiozns.

Clegg et al. (1951) conducted eeveral field trials to determine
the sffects of 60 ailligram isplants in cattle. The treated groups in
most instances mads greater incresses in body weight and gain per day
than the controls. Carcage grades at the time of slmughter were, in all
cases, poorer than the treated groups. In both beifers and steers the
hormoos ceused significant mammery development. These undesirubls effects
prodbably were emphasized by the high hw_sl of stilbestrol.

Three experiments were cowoducted by Andrews et al. (1954) to
stuldy the effects of stilbestruvl, dienestrol, testosierone and proges-
tervne on the growth and fattening of beef steers. The rate of gain wvas
significantly incressed by implantation of 60, 108 or 120 milligrams of
stilbestrol, 60 milligums of stilbestrol in combinatica with 200 milli-
graas of progesterone or 80 milligrums of dienestrol. Feed efficiency
wvas consistently improved by all lsvels of stilbestrol and diepestrol
pellsts. The treatments had no effect on dressing percentage, but there
vas a reduction in carcass @ale of some of the stilbestrol-trested
eteers. There were goze undesizruble side effects in the stilbestrol-
treated steers such as dspressed loins aMd increased mammary developmemt.
The lsvels were high in this experiment aleo.
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Rarroughs et al. (1954, 1955) reported the effects of feeding trace
apounts of diethylstildestrol in rations of fattening cattle. Three
experiments were conducted with steers on fattening ratioms with varying
lpvels of stilbestrol added to the ration. The results indicated that
oral administration of diethylstilbestrol produced the desirable effects
of pellet implantation without any of the undesireble side effects. The
placing of trace amouats of stilbestrol (2.5 to 10 ailligrums peT head
daily) in the feed of fattening steers increased the live weight gains
a8 such @8 35 perceat over the control animals not receiving stilbestrol
and reduced feed coats per unit of gain as much as 20 percent. There
vas no noticeable reduction in the fatness of the cattle or the gquality
of the meat in the stilbestrol-fed steers. Five aidditicnal feeding
experiments vith yearling steers or heifers with rations containing
various @rain to roughage ratios showed that stilbestrol feeding increassd
average live weight gains 20 percent, reduced feed reguired per unit of
éain 11 percent and incremsed feed cansmmption S5 percent. The most
effective levels of stilbestrol fed vere between 5 and 10 milligrams
Per head datly.

In an experiment of 105 days, 36 milligrams of implanted etil-
bestrol resulted in a highly significant increase in rate of gain for
the treated steers when cumpared to the coatrols (0'Mary et &l., 1956a).
An sdditional 36 milligrams implanted after 42 days failed to give an
additional grovth stimilue. There vere no significant differences
betvean the treated and control groups in either carcass grade or dress-
ing percentage. Ths treated steers ahoved a depression of the loin at
85 days. In a second experiment of 1i§‘days, the rate of gsin of steers



implaated vith 36 milligrang was eiguificantly higher ¢hap for the con-
trol steers over the first 8 vecks, but 12 uilligrums of stilbestrol
implanted hed no significant sffect. During the gecond 8-uveek period
an s8dditional 2i-milligram implant following the initial i2-milligyam
implent resulted in increseed daily gains over the controls. There

vas no significant difference betveen ireatamsnts and controls durlng
tbe final & veeks of the li0-day trial. This suggests that the effects
of the etilbestrol implagts are dropping off after 16 veeks. The final
results of the experiment over the 130 days shoved a highly significant
difference in rate of gain bswween the 36-ailligrum stilbestrol implant
steers and the control steers but no significant difference between

the 12 plus 24 milligrenm treated steers and the controls. The treated
steers showed a depreasion of the loin &t G5 days.

Three lots of 7 steers each vere full-fed by Mitchell et al.
(1955). One of the lots served &s the control eand wes fed for 124 days.
The secand lot ves fed to reach the eame woight @8 the control lot at
elanghter eand was fed for 96 days. The third lot wvas fed an equal
emount Of concentrates as the cortrol lot and was fed for 125 days. The
escond and third lots received 10 amilligZans of stildestiol per besd
daily. The averege daily grins for the first 96 days were 2.2k, 2.56
and 2.46 pounda, respectively. The average daily gains for the total
periods were 1.99, 2.56 and 2.3% pounds, respactively. [The lot fed to
an egqual weight as the control siowed a 19.5 percent saving in feed cost
over the control lot and graded nearly If3 of a grude less than the con-
trol lot. The lot fed an equal amount of coucentretee as the control

1ot showed a 15.5 percent saving in feed cost per unit of gain over the



coatrol lot and graded only cne~sixth of a grude less than the conWrol
lot. The carcassg grades reported in this experimsnt point cut the psed
for feeding steers receiving stilbestxol the saxs langth of time &g coa-
trol steers to get the same carcass grade.

Aunan et al. (1956) conducted @ trisl where 16 ateers vere fed
10 nilligzrmns of stilbestrol daily. HNine head eerved as controla and
vere fed the pame® length of time 88 the treated steers. Hine other con-
wol eteers vere fed for an edditional tvelve days @ their carcasses
vould bde spproximately the same veight as' the carcasgag of the stilbestrol-
fed steers vhich were fed 112 days. The average daily gains vere 2.60
pamds for tbe treated steers, 2.30 pounds for the control steers fed
tbe eam® leagth of tise end 2.46 pounds for the control steers fed the
extra tvelve days. The savings in feed for the treated steer® was 6.3
percent over the first ccatrol end 7.6 perceat over the second coutrol.
The carcasees shoved no apparent differences in dressing perceat,
moisture content, color of eye muscle and cooler chrinkage. In carcaag
@udes, there vas a diffarence of appruximsigly two-thirds or a grade
in favor of the 124-day control. Carcasses of the treated eteers did
not have &g euch marbling in the eye muscle &s ths eecond coatrols.
This experisent aleo points ocut the need of feeding stilbestrol-treated
steors the gane length of time as aangtilbestrol trested steers. Tha
same length of time hnoododtobﬂngt_._hoemmgrﬁnototubomlo
treated steers up to about the gams grade as control steers. 7The treated
cattle vill be heavier, bowever.

Xoch et al. (1957) used steers to study the sffects of bringing

steers to full feed at two different rXes. Half of esch goup vas
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implanted with 84 milligrams of atilbestrol. 7The cattle implacted with
stilbestzol had a significantly greater daily gain than the controls.
Some side effects vere poted 1o some of the inplented animals (raised
tail heads mnd elongated teats) but the stilbestrol treatuent resulted
in no difference in selling price per mmndredweight.

Oral administration of stilbestrol togetber with balf a grain
raticn ths last two-thirds of tbhe soiling eeascn was fed to 60 y=arling
steers fed elfalfa soilage duwring a 163-day feeding period by Beinemann
and Kyd (1956). A similer muber of steers, also fed in 3 lots, served
as controle. Cattle fed stilbestrol received 10 milligrams per day
after 20 days on alfalfa silage ead vheat strav. Significsntly higher
gains were made by the cattle fed stilbestrol, but the ajded cost of
the bormone resulted in apmroximately €gual feed costs per pound of
gain. Bo prominent undiesirsble characteristics in canformation vere
noted in the stilbestrol-fed cattle at the time of slaughter, dbut the
average selling price of carcaesscs vas reduced. There wvas no differunce
in total lesagth of feeding timo required for the cattls frum either
growp to rmach the U. 8. Cholce ggade.

8teers ou full feed faxr 100 days dbefore slaughter ghined 2.97
pcunds per day when fed 10 mildigrems of stilbestyol daily for the
entire period (Richardeon et al., 19580). Similsr steers fed 10 milli-
grans of stilbestrol for the first 56 Gays of the period averaged 2.77
pounds per bead daily for the 100 days, and tbe contiols galned an
average of 2.63 pounds per day. The feed efficiency was the greatest
for the first group and the ieast for the comtivl goup. There were no
side effects noted and therc were no sé@hificant differences 1n the



Matsushima et al. (1956, 1957) reported that feeding 10 21lli-
grams of stilbestrel to steers on full-feed for 112 dsys lncresased
veight g=ins and fead efficiency but there was little difference vhethsr
the steers vere fed stilbestrol during the first 56 days, the lsst 56
days or the entire period. Thic is not in agreement with the sxperiments
reported &bove.

A sumaary of 92 trials whére steers on fattening rations in
drylot were fed stilbestrol orully is pressnted in table 7. A totsl of
1357 treated anisals were reported in the stilbesirol-treated lots.
The sverage increase in daily gains over the control vas 14.3 percent.
In 82 of the trials, vhere feed requirements per hmdred pounds of gain
vere reported, the average increase in feed efficiency in the stilbestrol-
treated steers was 9.8 percent. Fiftyesix of the trisls reported the
federul carcass grades vhich vere ecored as follovs: high prise, 12;
average prime, 1ll; lov prime, 10; Righ choice, 9; sverage choice, 6;
lov choice, 7; high good, 6; average good, 5; low good, 4; high commer-
cisl, 3; average coamercisl, 2; end low commercial, 1. This system of
scoring federal grades will be used througbout this entire thesis. The
average Carcass score for the trested steers vas 6.5 while the averege
ecore for the control steers vas 6.6. This difference of 0.1 of ope-
third of s federal grade is very small end {ngignificant.

Ten milligrams of stilbedtrol were used in most of the experiments.
Froz the results presented, it is shown thet adding 10 milligrams of
stilbestrol daily to rstione of fsttening steers vill gmerally increase
the rate of gain to an sverage of adbout 15 percent end decreese the feed
roquiremant per 100 pounis of gain ebodt 10 percent. Stilbestrol feeding
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Response of Steers on Fattening Rations to Qral Stilbestrol
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TARIR 7 Coatimed
Response of Steers on Fattening Raticns to Oral Stilbestrol
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TARIR T

Response of Steers on Fattening Rations to Orel Stilbestrol
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PABLE 7 Continued

Response of Stesrs on Fattening Rations to Orel Stilbestrol

Dally Days BHumber of Ave Daily Gains Perceat
Reference Treatument Oon Treated Coatrol Treated Percemt Increase in
Buaber lovel (mg) Trial Animals bs. 1bs. Increase
122 10 2nd & 164 10 2.01 2.33 15.9 10.2
123 10 Soo= k 1.59 20% 8-5 no3
125 10 84 20 1.72 2.12 23.2 1.2
128 10 104 20 2.49 2.63 5.6 2.9
129 10 100 [f) 2.63 2.97 12.9 9.5
129 10 2nd & 100 73 2.63 2.97 12.9 5.6
131 10 - 10 203" 2-& 12.8 "-9
130 10 195 LY 1.78 1.98 11.2 8.4
1h2 10 112 13 2.33 2.63 12.9 phbe
150 10 154 10 1.92 2.17 13.6 5.1
18 ¢ 12 5 T4 2.9% 2.99 1.7 1.5
SEnary 1357 14.3 9.8
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may occasionally lower carcass grade slightly, but this is not usually
the cage. The increase in galc and feed efficiency should ususlly more
than offset any reduction in carcass grade, if there is any.

A summary of 63 trials where steers on fattening rations in dry-
lot wvere implanted with st{ldestrol is presented in table 8. The
average increase in dally gain of 919 treated eteers over controls was
18.3 percent. Feed requirexmmts per 100 pounds Of gain ves reduced an
average of 10.3 percent in the implanted steers in 38 of the trials
vhere feed requirements were reported. In 35 of the trials where carcass
gadss were reported stilbeetrvl implante reduced the carcass grade an
avarage of one-sixth of a grade. It is questionable vhether any reduc-
tion of carcass grade of less than a full one-~third of a grade would be
& significant reductioan.

Maay different levels of implants were used in the experiments
reported in this sumsary. When the experiments were grouped eccording
to the level of implants, the average increase of edaoch implant lsvel
vas: 12 milligrams, 11.7 percent; 24 milligrams, 16.6 percent; 36
milligrams, 18.3 percent; 48 milligrems, 13.8 percent; 60 milligrums,
23.8 percent; 8% milligrams, 20.6 percent; 108 milligrama, 22.8 percent
and 120 milligrema, 20.3 percent. Sixty-milligran levels and above
appeared to shovw the most effective response in rate of gain, but most
of the experiments where the higb-level implants were used vere the
earlier trials. Often serious undegiradle side effects aad lower carcass
grades were noted in the steers mphnto'i with high lsvels of stilbeetrol.
Where direct comperisons have been mads betveen levels of implants, the
36-milligran level gave Just as @ood of bettar results in gain as higher
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TABLE 8 Continued

Response of Steers on Pattening Rations to Stilbestrol Xuplants
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TABLE 8 Continued

Responge of 3tsers on Fattening Rations to S8tilbestrol Implants

P

- — = e

level Days NBumber of Awversage Dally Gaine Fercent Carcase Orades
Reference Of On Treated Control Treated Percent Inorease in
Hunber Isplant (ng) %Trial Animsle 1bs. 1bs. Incresse Peed Rfficiency Control Treated
n6 “8 233 12 2-8 2.5“ 1209 5.2 wasm cce
134 ) voe -- 2.71 2.78 2.6 R ace .
1“2 ﬁ 112 12 2.33 2‘59 11-1 C ot > -
3‘ 15 m 8 2012 20% 1302 b 7-6 702
35 m 135 32 2052 30@ % 06 17 07 D L o
35 120 115 w 20“0 20% 23-3 907 g -
3o 60 115 Lh 2.k0 3.07 27.9 11.9 one .
35 60 91 20 1.96 2.64 3.7 23.3 . o
35 & 71 10 2}052 306" m‘ h 27 D) 3 oo oo
Summary 919 18.3 10.3 6.6 6.1
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levels. In viev of these facts, the J6-milligram implants of stilbestrol
appear to be the best recommendation for fattening steers.

Generally no sericus undesirable side effects were noted in
theee experiments where 36-millizrum implants were used. The GUIMATY
of results shovs a reduction in average carcass grade of implanted
steers of abcut 0.5 of one-third of a grade. Four tenths of one-third
of a grade reduction vas noted vhen only the steers that received 36
milligrem stilbestrol implants are compared vith the control steers.

The above results show that stilbestrol implants vwill increase
rate of gain adbout 18 percent, increase feed efficiency 10 percent and
reduce carcass grade slightly. Although there are no direct comparieous
here, the stilbestrol implants eppear to increase rate of geins slightly
more than stilbestrol fed orally but temded to lover carcess grade more
than did the oral stilbestrol.

Bffects of Stilbestrol Treatment to Cattle on Logg-Term Trials

A fev trials have béen conducted vith steers treated with stil-
bestrol over & long period of time to determine if the stilbestrol
treatments vould shov the same advantages in a long trial as has been
shown in ahorter triale. Most of the trials run over a loag pericd of
time can be subdivided into three phases or periocds--~wintering, pasture
and fattening.

Baker et al. (13956a) conducted a trisl with steers fed 10 milli-
ermme of stilbestrol daily in scybean oil meal. The stilbestrol feed-
ing during the vintering phase sbowed a 0.2 pound advantege in average
daily gain over the control steers. During the grezing period the
avrage daily gains were: stilbestrol during both the wintering and



grezing periods, 1.42 pounds; stilbestrol in the grezing perind only,
1.32 pounds; stilbestrol in the vintering period only, 1.20 pounds; and
control steers, 1l.04 pounds. During the fattening phasze, the average
daily gains vere: stilbestrul during all three pbeses, 2.2 pounda;
stilbestrol in the fattening phase only, 2.17 pounds; stilbeatrol during
the grezing and fattening periods, 1.92 pounds; stilbestiol during the
vintering and grazing periods, 1.90 pounds; stilbestrol during the
grazing period only, 1.89 pounis; stilbestrol during the wintering
period oaly, 2.09 pounds; and coatrols, 1.72 pounds. Feeding stilbeatrol
did not appesr to affect tne carcase grades of the steers. This experi-
went points out an apparent advantage for using stilbestrol throyghout
all three phages of groving and fattening of steers.

Three 10ts of steer calwves were carried through a vintering,
grezing and fattening phsises with one lot receiving stilbeatrol during
the vinterigg and fattening plhnees, one lot receiving stilbeatrol during
the fattening pbase only, anc ihe third lot receiving no stilbestrol
(Richardson et al., 1956a). Ten milligrams ef stilbestrul vere fed per
bead daily. Animals thet received stilbestrol during the wintering
Phase gained 0.25 and 0.30 pound wore daily then the 2 lots which did
uot get stilbestrol. They also required less f'eed per 100 pounds of
gala. Ko harmful side effects were observed. There was ho beneficial
carryover effect on the @azing phase from feeding stilbegtrol during
the vintering pbase. Iu the fattening pbase, the rate of gain was
highest for the lot that received stilbestrol during both wvinter and
fattening phaees. Animals receiving stilbestrol vere more efficient 4n
feed costs per unit of galn than the c&'—ﬁ’:{a'ol anioslg. Carcass gradeg
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were lover for the treated groups, especially for the ggoyp that received
stilbestrol twice. They apyeared fatter and were graded higher before
slmghter; hovever, their caycaas grades vere the lowest. This wvas dus
primarily to less mardling and a tesdency tovard less firuness of the
carcess. There was no difference betwveen lots in ocutside fat covering
of the carcvhgses.

Eilalhr st al. (1957) implanted steers with 8% milligraas of stile
bestrol at the start of an experimant to study the effiect of stilbestrol
implants o0 a vintering, grazing and fattening mrogren. The implanted
steers aade greater gains than the control steers in the wintering and
fattening pbhases, but the Cpposite was true during sumser grazing.
During the vintering and grazing phages some of the implanted eteers
displayed sn uwneven topline; however, it appeared that during the
fattening pbase the noticeable effect from trestaent was reduced. Steer
calves implanted with 35 willigrams of stilbestrol, vintered in drylot,
gruiead on pasture in early suumer 6nd self-fed grain in drylot during
the fall gained 106 more pounis per bead than eimilar monimplanted
eteors.

The results of these fev long-texrn experiments ehowv that the
highest average daily gaing ugre obtained yhere stildbestrol vas adminis=
tered coatinuously throughout the trimls. 7There was no apparent build-up
of resistance to stilbestrol treatment when stilbestrvl wvas used for long
periode of time.

Camparieon of Feeding and Mplaniing Stilbestrol

It is geomrally agreed that the administration of stilbestrol will

Amcremse rates of gain in shsep and cattle on fattening rations. Tvo



types of edainistration--oral ani implant.-have been effectively used
in deef cattle feeding. Several experiments have been couducted to
study the effects of the 2 methods of stilbestrol administration. The
results are not consisteant in all of the trials conducted.

Klostermas (1956) and Klosterman et al. (1956) fattened steers
with control, 60-milligran stilbestrol implants or 10 milligrams stil-
bestrol per head daily fed orally as treatments. In tbe first trial
the cantrol steers gained sn average of 1.97 pounds dally, the 60-ailli-
gran iaplants averaged 2.22 gounds and the 10 milligrems orally
averaged 2.31 pounds. The carciss grade vas lovered slightly vith the
oral stilbestrol and still more vwith the implant dut the differences
vere not statistically significant. There were mo significant differ-
ences in average daily gain, dressing pejcentage or lumbar-gacral angle
betveen the implanted and stilbestrol-fed steers in the first trial.

In the secound trial, control steers gained 2.05 pounds per day, 36-
milligram stilbestrol implants gained 2.39 pound end 10 milligrams
stilbestrvl orally gained 2.36 pounds. The carcess grades were lowered
one~third of a grade with both of the stilbestrol treatments.

Steers full-fed by Perry et al. (1956) gained 2.25 pounds per
day. 8imilar steers fed 10 milligrams of stilbestrol daily gained
2.58 pounds per day, and steers implanted with 36 milligrums of stil-
bestrol gained 2.61 pounds per day. The side effects were the same,
regardless of vhetber stesrs were implanted vith 35 milligrems of stil-
bestrol or fed 10 milligrems of st.ilhut;él per head mn.'j

Good et 8l. (1957) conducted 2 trials with steers to compmre

stilbestrol implants, stilbestrol fed and coutrols. Stilbestrol was



implanted at 84 silligrams and fed at 10 milligrams @aily. Stilbestrol
ingested or implanted increased appetite, and the gaine were greater and
woTe ecomomical. The contyols garined 2.71 pounds per bead daily, those
fed stilbestrol 2.97 pounds and the implanted cattle gained 3.28 pouads.
Both feeding and juplanting stilbestrol caused #ide effects, but in these
trials the effects were not sufficieatily strong to significantly affect
the perforwance of steers. The side effects were more pronounced in the
implanted group.

Steers on full feed gained 2.39 pounds per day uvhea treated as
controls, 2.79 pounds per day wvith a 36-milligran stilbestrol isplant,
2.99 pounds per day vith a 24-gilligran stilbestrol implent initially
and a 12-milligrem stilbestrol implant 133 days later. Similar steers
gained 2.76 pounds per day vhen fed 12 xilligrems of stilbdestrol daily
end 2.71 pounds per day vhen impylanted with 2% atll{grems of stilbestrol
and fed 6 milligrams daily in a 162-day trixl (Dowe et al., 1957).

Clegg and Carroll (1957) reported a trial where steers full-fed
and treated as controls gaimed 2.12 pounds per day. Similsr steers
treated wvith a 15-milligram stilbestrol implant gasned 2.35 pounds per
day, and those treated with 10 milligrums of stilbestrol daily orslly
gained 2.40 poundis per day. Seven of the control steers, 8 of the
implant steers and 6 of the orel steers graded choice. Tbe rest of the
8 steers in each lot graded good. Ho significant differences could be
demonstrated for average percentege of fat, lean, bope, moisture and
ether extract. The eye miscle areas \nm essentially the same for each
treataant. A slight, but significant increesse in the psrcent of rump
of both treated groups over the controis wes noted. There vas no



differepce, bowever, in the percentege of chuck, loin or kidney among
the groups. There was a marked increase in the veight and size of
prostates; seminal vesicles and teats as a result of the treatments.

On the basis of the results from an experiment vhere yearling
steers vere grszed 113 days on native pasture, Baker, G. N., et al.
(2956) concluded that there vas very little difference in gains between
the steexs that were fed 10 milligrams of stilbestrol per head daily
and those that wvere implanted with 36 milligrams of stildbestrol. Both
stildbestzol treatments increascd gains and feed efficiency. An initial
implant of 36 milligrams of stilbestrol produced larger gains than an
initial implant of 24 milligrame followed by a 15-milligrem stilbestrol
implant 56 days later.

Baker, F. 8. (1956b) fattened steers for 12) days and treated
them in 6 lots as controls, 10 milligrams of stilbesirol orally, and
implagted vith 24, 36, 48 or 36 milligrazs in 2 implants. Tbhe oral-
stildegtrol gxowp choved an increase in rete of gain over the coantrols,
but not aa much as the 24 and 36~milligram implants, which gave the
best results in this trial. There vas no apprecieble difference in
carcass grades or aardling in the eye muscle betwean the various treat.
oents.

Baird and Sell (1957) repmarted that in 4 experiments either oral
or implasted stilbestrol increased tbe gains of fattening steers on
temporary pasture. The response to implanted stilbestzol appeared to
be greater and more rapid than to oral stilbestrol. More alde effects
resulted from the implants which were 30, 45 end 48 milligrams of stil-
bestrol than from the oral feeding of 10 milligrems of stilbestzol daily.
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The tests reported were on winter pasture with and wvithout edditiomel
grain.

Beesca ¢t al. (1956a, 1957) fattened steers in drylot vith 10
milligremg of stilbestrol fel deily or implanted with 12, 24, 36 or 48
milligrams of stilbestrel. The grzatest increase in rate of gein over
the controls occurred with the oral stilbestrol and the 36 and 48-milli-
gras implant groups. Steers fed on pasture and treated with oral ang
implanted stilbeatrol showed that implants of 24 epd 36 milligrams were
more effective in increasing the rate of gain than feeding 10 milli-
grams daily. Feeding 10 milligrams of stilbestrol daily did not improve
gein or feed efficiency but cansed a slight depression in both. Side
effects vere essentially the same regardlesa of whetbher the steers were
i=zplented or fed stilbestrol. Carcass grades were lowered by either
feeding 10 milligrams of stilbestrol or implanting with 36 milligranms,
but there vas no change in the caercass grade of steers implanted with
24 milligrams of stilbestrol.

A summary of 6 trials vwhere stilbestrol administered orally at a
level of 10 milligrams daily per head vas compared to 2h-milligras
stilbestrol implants in steers is presented in teble 9. The aversge
daily gain for the implanted steers was greater than for the oral-stil-
bestrol steers (2.58 pounds compared to 2.47 pounds). Feed efficiency
wvas corpared by assigning aa index of mo to the feed requirements per
100 pounds of gain of the orally stilbestrol-treated steers. The feed
efficiency for implanted steers was the;x ‘calculated as the percent of
the feed requirement of the oral-treated steers. This same method vas

also used in teble 10. Five of the trfdis reported feed requirements



TARLIE 9
Compariscn of 10 mg Oral Stilbestrol Daily and 24 mg Stilbestrol Implante in Steers

Orel Stilbestrol gtilbeetrol Implant
Days Bumber of Average Feed Averaga Foed
Reference On Animals Daily Bfficiency Daily Bfficiency Type of Ration
Sumber Trial In Trial Qain Index Gain Index —
15 116 16 2.33 100.0 2.33 5.7 Fattening
pUs 124 16 2:25 100.0 2.34 102.5 FPattening
a3 182 P 2.T0  eeve- 2,55 = eeee- Fattening
a3 -— .- 2.08 100.0 2.49 63.8 Pasture Pattecing
10k n2 18 2.67 100.0 2.52 102.9 Fattening
105 95 5 2.7 100.0 3.24 91.6 Fattening
Summary 149 2.47 100.0 2.58 97.1



TABLE 10
Comparison of 10 zg Oral Stilbestrol Daily and 36 mg Stilbestrol Implants in FPattening Steers

oral Stilbestrol ___8tilbestrol Implant
Days Nuxber of Average IFeed Averaga Peed

Reference on Aniaale Daily Rfficiency Carcass Deily Bfficiency Carcass

Sumber Trial In Trial Gein Index Cruds Gain Index Grude
lO % 8“ 2-& moo bttt 20'{" 97-6 S
15 116 1B 2.33 100.0 6.0 2.38 98.9 5.6
14 12k 16 2.2 100.0 6.2 2.37 105.4 6.5
23 182 2“ 2.70 cocee o 2.78 ----- L~
23 - e aoe 20@ lmco L& 2.63 79.2 - s
50 162 20 2.76 100.0 6.5 2.79 9.2 6.5
52 107 27 2.69 100.0 5.7 2.70 99.7 5.2
871 238 20 2.36 100.0 Tal 2.39 103.4 T.h4
95 " 252 20 2.04 100.0 6.2 1.97 103.5 6.0
103& & 112 19 2-67 l(X).O 6-9 2071 103-“ 6-6
lw 95 75 2-?7 100.0 oo 3.? 91.6 L
17 151 32 2.46 100.0 5.3 2.35 101.5 4.7
1h2 112 S 2.63 = ceac- vo= 2,59 W «cca- cee
16 233 24 2.59 100.0 7.2 2.61 101.2 6.9
145 131 19 3.8 100.0 6.5 3.19 101.8 6.3

Summary 342 2.55 100.0 6.4 '2.63 99.4 6.2

St



par 100 pounds of gain, and the sverage of theee trisls shovs that feed
efficiency wa 2.9 percent greater for steers implanted vith 24 milli-
gruns of stilbestrol thaa for steers fed 10 ailligrems of stilbestrol
daily. The results indicate that stilbestrol implanted steers showed
more reslonee in gains and feed efficiency than steers fed stilbestrol
orelly. There was very little difference reported betwveen implaat and
oral stilbestrol trestzents in undesirable side effects.

A sumary of 15 trials vhere stilbestrol fed orally at a lewel
of 10 milligrams daily per head vas compared to 36-milligrem stilbestrol
implants in fattening steers is presented in table 10. The average
daily galn for the implanted steers vas greater than for the orally-
treated steers (2.63 pounds as cogpared to 2.55 pounds). Feed require-
ments per 100 pounds of gain were slightly greatar (0.6 percent) in the
implanted cattle thaa ino the orul-treated cattle. When comparing car-
cass grades of the 2 treatmsats in 10 trials vhere carcass graies were
reported, the stilbestrol-implanted steers graied 0.2 of ocus-third of
a grede less than the oral stilbestrol-treated steere. The results
presented in the table ahow that more responee in gains vas obtained
from 36-milligraa stilbestrol implants than from oral stilbestrol with
fattening cattls. There was little difference in feed efficieancy betveen

the 2 treatments. The difference showvn in carcass grades is suall.
Studies on the Acticn of Stildestrol in the Animml Body

Several experiments bawve been conducted to study the action of
stilbestrol on growth response, the metabolic pathway of stilbestrol,
and the effects of stilbestrol on body constituents emd orgsns.
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Clegg and Cole (1954) studied the effects of stilbestrol implants
on rate of gain, economy of feed utilization, endocrios gland histology,
nitrogen retention and differeatial blood counts in about 350 treated
animals and an equal mumder of controls. 7Treated steers, in the feed
lot or on pasture with and without suyplemental conceantrates, made
greater gains than controls. The grovth respaonas of treated heifers in
the feed lot vag in no cese &8s carked as treated steers. On pasture,
treated heifers shoved no increese in gain over coatrols. Jeed con-
sunption and ecomomy of feed utilization ves incressed in all treated
animals. HNitrogem retention vag alsost doubled in steers following
stilbestyol administration. The weights of the pituitary and adrenal
glands vere significantly larger in the treated animals. Thyroids of
treated steers vere largsr but not significantly greater. In treated
beifers, the thyroid weight vas significantly depressed. Owarian weight
vas not altered arter treatment, but corpora lutea formation vas de-~
preseed. QOrowth horuone and ACTE content of treated stser pituitaries
vas oot significantly differeat from controls. The hypophysis of
treated heifers contained tvice as much grovth hormone as the untreated.
The percent of treated animals in the higher carcass grades was less
than the percent of untreated. The predominent signs of treataant wvere
maesculinization and mammery gland development. Several cases of yvaginal
prolapee occurrad in heifers as a result of stilbestrol implantatiom.
The role of the pituitary in stimilating the growth response to stil-
bestrol was suggested by the increased n.it'.rogn retention.

Three trials were carried out to determine the effect of stil-

bestrol on fat and protein deposition in‘ the carcasses of steers and
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spayed snd aonspayed heifers fed a fattening ration (Clegg end Carroll,
1956). Carcass cutout values, snalysis of the percentege of separable
fat, lean and bone of the 12tk rib cut, anmalysis of blood constitusnts
and histologicel studies of the seminal vesicles were made. Tbe data
iodicate that stilbestrol treainent resulted in a deéecrease in fat and
an increase in protein deposition. Treatment did not affect the per-
centage of bone nor the percentage of moisture in the steers but caused
a significant increase in moisture percentage in the heifers. levels
of plasma glucose and oon-protein nitrogsn and serun proiein-bound
iodine, poltassium Bud sodium vere unaffected by stildestrol. Treated
steers showed a significant increase in the cross-sectional area of the
eye muscle in all trials and an enlargement of the kidney. 7The average
daily gain vas incressed as a result of stilbestrol treatament. Carcass
gradss were in some cases lowvered in heifers but not in steers. Dressing
percentage vas also reduced as a result of treatment. Histological
studies of the eeminal vesicles indicate a stimulated epithelius as well
as an increased development of fibrous tissue.

Carcass studies vere made by Stouffer et al. (1956) ua control
steers and steers vhich hed deen fed 10 nilligrams of atilbestrol dsily.
Half of tha stilbestrol-fied steers were slaughtered at the same final
weight &8s the control steers, and the other half of the stilbestrol-fad
steers vere slaughtered after tigey had consumed the same amount of total
cancentrates 88 the control lot. The steera in the stilbestrol lot fed
to the mwiahtuthcontmllotha;lalmrmwwbrhht
and a higher percentage of rump than the other lota. The percentage of
front Quarter waa lover and the percentags of the hind Quarter was higher
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in the stilbeetrol lot fed to an equal weight as the control lot. 7The
cootrol lot bad a higher percentage of ether extract in the longissimus
dorei suscle froa the vholesale rib cut than eitbher of the other lots.
The stildbestrol lot fed to equal concentrate consumption es the control
lot bad a higher percentage of aoisture in the longissimig dorsi muscle
than the contruol lot. The carcagss grades of the control lot tanded to
be highsr than the treated lots. There were oo differecces betvesn lots
in area of rib eye, in percentages of lean, fat and bong of the whole-
sale rib cut and in specific gravity of the wholeasle rib cut. Spscific
gravity bad correlation coefficients of -0.86 with percentage of
separable fat and ~0.93 with ether extract of the wholesale rid cut.

Cabill et al. (1956) studled the effects of Sk-ailligram stil-
bestrol implants in steers and bulls oa ¢arcass composition and cemaln
endocrine glands. Treataant of steers lowered the carcass grade, but
treataent of bulls produced carceaases of higher grade. Slightly heavier
pituitary glands end significantly heavier edrenal glaude were cbtainsd
from the implanted cattle. Thyrvid glands of the implanted bulls vere
significantly lighter in weight thmo from the untreated bulls, but
treataent of steers had little effect on the weight of this gland.
Measurement of the lumbro-sacral angle gave evidence that treatment made
this angle more acute. Implanting of bulls increased the percentags of
fat and lowvered the edible portion in carcasees while the reverse
appeared to be trus in tha casz of the stieers. Neasurament of the
croes-sectional area of the loagissimus ;latoi auscle correlated directly
with the edible portion.
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Prestan et al. (1956) conducted studies to determioe physiological
routes followed by stilbestrol when injected subcutenecusly into tl® neck
region of rusen-fistulated steers. Bstrogenic activity of ruren ingesta,
esliva, blood and feces were measured at various time intervals following
stilbestrol injection using the rouse-uterine weight response techniqgue.
In the first trial, the mice receiving rumen ingesta collected 72 hours
folloving stilbestrol injection bad uterii 3 tiomes as heAvy as those
recelving ruaen ingests collected prior to injection. NO increase vae
noted 24 hours after injecticn. Venous blood showed came stimulation at
24 hours but not at T2 dours following injection. In the second trial,
runsén seanples were collected O; 1, 2, 3, 5, 7T and 9 days followiag stile
bestrol injection. Uterine veights were increased in mice receiving the
third and fifth-day samples, shoved a lebser reeponse in tlwee receiving
tbe seventh-day samples and eloved normal weighis in those receiving the
ninth-day samples. .In a thixxdi trial, samples of venous blood and feces
vere collected 0, 1, 2, 3; 4, 5, 6 and 8 days after stilbestrol injection.
Uterine weighte of mice receiving the feces reached a mazirmm at 3 days
and declined thereafter. Venous blood shoved no activity. Saliva
collected on the fourth day of this trial shoved estrogenic activity
folloving acidiffication, refluxing and extrection vith ether.

Story et al. (1957) placed four lambs on metabolism studies and
fed two different levels of stilbestrul. At the 1 milligram level per
lamdb per day, 51 percent of the stilbestrol appested in the feces and
25 percent in the urine. At the 2 mi.ui:g-ram level 45 percent eppeared
in the feces and 3P percent in the urine. When the dsta for both levels

of feeding are combined, 80 percent of the atilbestrol fed vas recovered
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in the urine and feces. The pPossible fate of the remaining 20 perceat
vas undetermined. The mouse uterins essay method of stilbestrol vas
ueed to determine the stilbestrol activity.

Tritium labeled diethylstilbestrol was fed to 2 yearling steers
at a level of 10 milligrems per day until 100 milligrems vere fed to study
the metabolism of redioactive stilbestrol (Mitchell et al., 1956, 1956e).
One of the steers had a bile fistula. Rudiocactivity in the urice
accounted for 18.2 percent of the totel fed to the intact steer and for
21.8 percent of that fed to the fistulated steer. Most of the activity
in the bile vas in the canjugated form. The rediocactivity found in the
tiscues vas very emall, indicating there would be no denger of eating
the meat that comes from stilbestrol-fed cattle.

Ervin et al. (1950) fed stilbestrol, chlorotetracycline and fat
singly and in all possible combinations with alfalfe and straw plus a
grain eixture to steers. Liver biopsies were taken at 0, 72 and 183
days and subjected to vitamin A and carotene determinations. HAsither
stilbestrol nor chlorotetracycline influenced liver carotens or vitamin
A storage.

Wilkinson et al. (195%) coaducted experiments to deterains the
iofluence of stilbestrol isplantation on dleod and liver cogposition
in feeder lambs. Blood analyres were performed on eamples taken from
the jugular vein of 20 lambs on the twenty-third day of the experiment.
Fifteen milligrams of stilbestrol vere isplanted in the ear of one-half
of the animals. Samples of blood were t;l-ran from cge-balfr of each lot
in the morning and the other Lalf in the afternoon. The treated lambs
bed lower hematocrit and bigher lavels Of plasma-free cholestrol and
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fibrinogen than their controls. Total plasma lipids vere bigher in the
afternocn samples for both treated and control lambs. Tbhere was an
interaction of estrogen treatwrent asd tiwme of bleeding for non-protein
nitrogen, globulin, total protesin and phospholipids. There wvere a9
statistically significant differences betveen treated and control animals
for these constituents in the rmorning blood samples. In the afterncan
blood eamples, the treated asimals had a significantly lovwer quantity

of ucn-proteir nitrogen end Phospholipids and a significantly higher
quantity of globulin and totel protein thag their controls. There were
ro significant effects of estrogen treatment of time of bleeding on
plasas glucose, albumin, eater cholestrol, total choi.ésuml or neutral
fat. liver samples froa 2 estrogen treated and 2 control lasbs receiving
each of 5 different rations werc cbtained at the time of sleughter. A
significantly greater anount of i{otal liver dry matter and a azaller
appunt Of liver ester clolesterol were found in the treated lambe.
Bstrogen treatment did oot affect the liver content in dry matter,
glycogen, protein, phospholipids, free cholesterol, total cholesterol,
neutrel fat or total lipids,

From the discussion of these results, it appears that etilbestrol
increaeses nitrogen retention, edrenal and pituitary weights and develap.
ment of mesculine characteristics. Some of the reports suggest that the
protein contgnt of the dody tiseues is increased. Oeccasionally, it was
reported that the ares of the eye muacle vas increased, but this vas not
alvays the case. There vas bardly sufficient evidesce to drew any definite
eanclusions on the action of stildbestrol in the Animal body.



93

Sparing Action of Stilbestrol an Protein

Several experiments beve Lesn conducted 10 determine if stilbestrol
treatments would have any sparing action of an eseential food nutrisnt.
Most of the work that has bean reported hag been conducted with various
levels of protein supplementatioa.

Klosterman et al. (2955b, 1956b) fed and implanted steers with
stilbestrol that were being fed threec levels of protein supplement (soy-
bean 01l meal at O, 1 and 2 pounds delily per besd). The resulis indicated
that stilbestrol was ineffective in stimulating geins when protein was
limited. On tbe average, stilbestrol increased average daily gains cbout
0.3 pounds per day.

Protein was varied during a 182-day feeding trial with &teers
fed oxytetracycline and/or stilbestrol or implanted with stilbestrol by
Reynolde et al. (1956). Growth and feed efficiency were improved by
stilbestrol and/or oxytetrzcycline in the initial period with adequate
protein but during the period of marginal protein intake, growth vas no
better in these supplewented-groups than in the controls. In ths final
period, with a full feed and adsquate protein; there wvas a resumption
of respcnge to stilbestrol and oxyretraecycline. The results indicated
the impartunce of adequate protein for growth respongse to estrogsns and
antibiotics.

Dove et al. (1956, 195Tb, 195Tc) reported the results of several
irials where 7.5 milligrams of stilbestiol vere faod daily to steers fed
a vigtering ration. The results of the first trials indicated that
fesaing stilbestrol at this level hed no appreciable effect on gains and

that stilbestrol did not have a spa.ring. action on protsin with rations



5

ecamposed of low-gquality rough=ge and limited grain. In & similar triel
canductad later, the feeding of 10 willigrams of stilbestrol dally
increased the average delly gains 0.18 pound per day. The interaction of
protein level and stilbestzol showed that stilbest:ol hend more of an
effect at the lov-protein level which differs from the previous trials.
Tha three protein levels used in the trial wers 75, 100 cad 125 percent
of the Ratimel Research Couneil recommended daily allowance.

It capnnot be coucludcd fros the experimepts reported that stil-
bestrol has a sparing action oa protein. Only one of the trials reported

gave any indication of this effect.
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Forty-eight Bereford steers avaraging %28 pounds in weight were
used to begin the experiment on Novemder 1k, 1956. The cattle were
raised in central South Dakota and were purchased through a local
comnigsion firm. The calves ware purchased at $21.00 a mmdredweight.

The main objective of this experiment was to determine the effects
of stilbestrol an steers over a long period of time as camparexdd to shorter
periocds of time. Otber objectives were to compare implanted and oral
methods of edministering stilbestrol and the length of time that
implanted stilbestrol pellets remntned effective. The experiment was

cooducted in three phases, wintering, pasturing and fatteniag.
Wintering Phase-

The vinter phase of the trial was conducted at the Central
Reseerch Substation, Rigmore, South Dakota. The U8 steers vere
allotted to 4 lots equalizing the average weight 6s closely as posaible
on November 14, 1956, 2 days after arriving at the sudbetation. The 4
treatments vere randomly assigned to the 4 lots of cattle. Thes cattle
vere fed a ration of prairie bay and soybean oil meeal pellets dalanced
%0 10 percent total protein based on the analysis at the beginning of
the trial. The calves thwt bad borns were dehorned on the day tae
experiment started. All tbe calves were vaccinated for blackleg before
the experiment began. *

The aain experiment at tbhe Central Substation, of which the
stilbestrol work vas a part, dealt with the effects of method end
length of storage of prairie bay on steer gzins and feed efficiency.



Only three of the lots were suitably a part of the stilbestrol trial.
These three lots vere all fed hay barvested in 1956. The fourtd lot vas
fed 1955 bay of better quality. The data frum this lot will be included
in the results because these animals are included in later phases of the
stilbestrol work.

Ths stilbestrol treatoents assigped were 10 milligrems of stil-
bestrol orally daily per heed to lot 1 and a 36-mildligram stilbestrol
implant to lot 2 at the beginning of the trial. Iot 3 was considered
the control lot.

The protein supplement used vas pelleted, L percent protein,
solwveat~proceseed soybesn oil meal.

The cattle vere kspt in 4 adjacent lots of equal size vith an
open ehed at on® end. Water vas avallabls in heated automatic wvaterers.
The prairie bay and soydean oil meal wes fed ouce a day in the aftermncoa.
The hay was fed inside the ahed and the soybesn oil msel pellets wvere feod
in dunke in the open lot. A uiseral supplsment was offiered free choice
and consisted of a mixture of egual parts of steammd bonemeal and salt.

The steers vere fed all the hay they wonld clean up each day and
not leave more than 10 percent of the amount fed. If the refusal) vas
mostly vesds snd other stemmy msterials, the refusal vas allowed to
approach the 10 percent figure; otberwise the refussl wes not allowed to
€0 Quite 80 high. The lewel of protein supplament vas adjusted datly
according to the amount of bay fed to give a ration containing a calculated
10 percent protein. h

The vintering phase of the experiment ves conclidsd on April 17,
1957, after a period of 154 days. Six days after the close of the
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vintering phase the steers were shipped to Brookings for the pasture
pbase of the experiment. Ths steers were then full-fed alfalfs hay of

fair quality until the csttle went to pasture in late May.
Pasturing Phase

The past\w'e phase of the trial was couducted on a 75-acre pasture
on the West Farm ocne mile west of Brookings. The cattls vere placed on
the pasture on May 28, 1957.

The cattle were reallotted into 6 groups. lots 1 and 2 froa the
vintering phase were allotted according to weight and winter gains into
3 groups and vere called lots 1, 2 and 3. lots 3 and 4§ from the win-
tering phase vere allotted on tbhe same basis into 3 groups and were
called lots 4, 5 and 6. Bach lot contalded B steers.

Iots 1 and 3 received a 24-milligram stilbestrol implant at the
beginning of the pasture phase. I[ot 2 received no etilbestrol in the
pasture phase. Lot 4 served as the control lot through the entire trial
and received no stilbestrol. Lot 5 received a stilbestrol implant
during the pasture phsse, and 1ot 6 received no stildestrol during the
pasture pbase. The lavel of atilbestrol implant used vas 24 mf{lli{guns.

The steers vere individually weighed on May 27, 1957 to obtain
an initial filled weight and egnin weighed May 20 after s 16-bour shriak
period vimre feed and vater were vithheld. The steers that were implanted
vere treated on May 27.

The pasture wves in g@od condiu.onl at the start of the pasture
phase, being beavily covared with 8 luxuriant grovth of an estimated

85 percent brome gress end 15 percent alfaifs and sweet clover. The
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vater suply vas a dugout located at one edge of the pssture and fed by
rupoff water end underground eecpage. Water vas availasble during the
entire pasture padase, although the level of water gt low towards the
end of the seeson because of the dry weather. Minerals vere avéilable
to tbhe steers in an open sectioual box located neer the water dugout.
One section of the box wasg kspt filled vith trace-aineralized salt and
the other section of the box wag kspt filled with a mixture of 3 paxrts
stesasd boue meal and 1 part ealt.

The pasture remained in good condition during the first 6 or 8
vecks of the season. Sufficient moisture was available to keep the
grass groving faster than the cattle could graze. The pesture vas noted
to be undergrused and the brome grass vas getting tall and coarse.
Duriag the last half of the pasture 6e€gfon, the pasture becuamd dry end
very little newv undergrovih was noted; hovever, there was a considerabdle
amount of tall, coarse brov@me gresgs which wvent to eeed in July.

Proo time o time, additicnal cattle were placed in the pastine
from another experiment. During a part of the season 88 uany &8 35
extru steers were grazing on the pasture, vhich ceused overgrating of
the new growth.

The cattle were weighed twice while on the pasture-~July 8 and
August 21. A portable scale vas used to wveigh the steers on the pasture.
In order to weigh tbe cattle on pasture, it vas necessary to drive thenm
to a corral and chute about one-half mile away. A ehort time as possible
mundtormmduphhccattlemdat-t}mvcwwhupm
at a minimum,.
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Ruserous cases of pinkeye were noted while the steers vere on
pasture, and the pinkeye cases were treated with an antibiotic powder.
By the end of the pasture acaean all of the pinkeye cages had cleared
up. Tvo steers were treated for foot rot on June 19 and eppeared to
return to normal within a ehort time wvith no undesirable effects.

At the close of tbe pagture season, the cattls were trucked W
the Nutrition lLaboratory corrals on Septesber 30. Thsy vere placed in
a anall brooe grass pasture and given free access to vater so that they
would regein their sbhrigk from the short bhaul. On October 1 individual
veights were taken to be used as the final filled weights for the
pasture phase. After a 16-hour shrinking period, shrunk weights vere
taken on October 2. These same finel pastwe weights were also used

as the initial weights for the fattening period.
Fattening Phase

The steers vere placed in their respective lots located near
the Jutrition ladoratory on Octover 2, 1957. The initial filled weights
vere taken the previous afteimoon and ehrunk wveights vere taken in the
aorning of Qctodber 2. Steerw in lots 1, 5 and 6 were each implanted
vith 36 milligrams of stilbestrol in the left ear. The left ear vas
used ag it bad the ear tag, and a later study was planned to remove
tbhe ears at slaughter to determine the rate of absorption of the stil-~
bestrol pellets. The esar tag provided a means of identifying the
animal’'g ears. The steers in lots 2 ancif‘s received 10 milligrasme of

stilbestzol orally per head daily during the fattening phase. Iot &
served aa the control lot.



The design of the entire experiment ie presented in table 11.

The exporiment was designed o Jdetermino the relative effects of implant-
ing in paoe, one, two or three of the phases. Oral and implant methods
of administering etilbestrcl also vere coampared in this experiseat.

The 6 feeding lots are ideatical lots located north of the Rutri-
tion Laboratory in a line running north and south. Bech lot is 24 feet
vide and 560 feet long vith an in-the-fence bunk in the weet side of the
lot. The lots have gravel bottous with an 8-foot vide coucrete feeding
epran located adjacent to the bunk. Bach lot is equipped with a stock
vatering tank with an electric hester and a 2-sectional open salt and
aineral ®ox.

Corn silage was used as tie roughsge in the fatiening phase of
this trial. Opbe hundred-fifty tons of sllags wvere put up in s corm crid
stack on September 23, 24 el 25. The silage vas cut vith a field
ensilsge barvestor and hanled to the stack in trucks to be blowh on the
pile. Tw and three men were in the stack all tbhe time tramping the
silags, but the silage vas ot packed well becsuse the trucks came in
fester than the aen could keep the silage well-packed. The relatively
poor Jjob of packing the silagr vas evidenced by the largs amount of
spoiled silege throughout the stack. The varm ve&ther also caused
solding cn the surface as the ailege vas being fed. Otherwise the
silage waa good qQuality. The cormn used tp male this silage vas estimated
to yield about 50 bushels per acre.

The sceoers vere started on feed vith the afternoon feeding on
October 2 and vere fed twice daily thereafter until the end of the

experiment. The steers vere started at a constant level of corn silage



TABLE 11

Design of Stilbestrol Experiment vith Growing-Pattening Steers:
Fhinss
dinter Lot 1 lot 2 lot 3 Lot &
8tilbestrol 8tilbestrol Bo No
o:u\ Implant 8tilbestrol 8tilbestrol
Pasture Lot 1 Lot 2 ot 3 Lot & wts Iot 6
8tilbestrol Ro 8tilbestrol Bo Stilbestrol Ro
Implant Stilbestrol Implant Stilbestrol Implant Stilbestrol
Pattenthg Lot 1 lot 2 Lot 3 Lot &4 Lot 5 ot 6
S8tilbestrol Stilbestrol Stilbestrol Bo Stilbestrol Stilbe strol
Iaplant Oral Oral Stilbestrol Inplant Implant

1 Tne levels of stilhestrol implants used were 36 milligrame for the wintering and fattening
phases and 24 ailligrums for the pasture phase. Ten milligrems of stilhestrol daily were used-in
the stsers that were fed stilbestrol orally.
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of 30 pounds per bead deily. Rolled shelled corm was used for the con-
ceatrate portion of the ration. The level of corn was started st 2
pounds per head daily and raised one-half pound per bsed per day until
the steers vere on full feed. The level of full feed wvas determiusd as
the highest level of corn at which the steers would not clean up any
additicnal feed. BEsach lot was fed corn according w appetite to deter-
mine the maximin response to the various treatments. Soybean oil meal
ves fed at a level of 2 pounds per head daily af'ter starting the steers
at coe-balf pound daily and raising the level one-fourth pound per day
until the 2 pound level wes reached.

Miperauls were provided free choice in the niperal boxes. One
ssction of the box contaired a miperal mix of 3 parts steemed done wmeal,
1 part limestone and 1 part salt. Trege-nineralized salt was placed in
the other section of the box. Water was available at all times in the
heated stock tanks.

Iots 2 and 3 were red goydbean o0il meal which contained diethyl-
stilbestrol. The stilbestrol vas aimed in the soybean oil aeal using a
T-dblender for waking premixes and a 500-pound horizontal mixer for making
the final mix. For the source of stilbestrol, a preaix contatning 1000
milligrasg of stilbestrol per pound was used. Each 100 pounds of soybesn
oil meal vas mixed with ome-half pound of this premix to give a level
of 5 milligrams of stilbeastrol per pound of soybean oil meal. Two pounds
of the soybean 0il meal vas fed daily to each steer; thus each steer
received 10 milligrams of stilbestrol dnn.y

Occasionally, it was necessary to clean out the feed bunks and

weigh the refused feed vhich vas motl}'m‘ohy 8ilsge. There vas a lot
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of moldy silsge in the stack. This m0ldy silage was not sorted from tbe
good silage st time of feeding. However, it ves felt that the steers
shonld oot be restricted in feed offered to a point whbere tbey would dbe
forced to eat all of this sflage. Wben the feed bunks were cleaned out,
the feed weighed back was subtracted from the silags offered to compute
the aver=ge dsily ration. Near the end of the tWrial, the feed refused
occasionally contained som@ rolled sbhelled corm, but 5o sttempt vas aade
to ssparste the small amount of cora fros the refussd silege.

Near the end of the first 56 deys of the trial, the steers were
not cleaning up the amount of silage offered. 7he level of silage
sppeared to be toco much to leep the steers on 8 full feed of corm;
therefore the level of silage was reduced to 25 pounds per head dailly
after the rirst 56 days on trial. Wben this wvas dcme the level of corn
on all lots was dropped to 12 pounds per head daily and Chen rajeed ono-
fourth pound per dsy until the steers wer®e again on full feed. The steers
vere kept st this level of silage for tbhe remainder of the experimeant.

The steers vere individually weighed every 28 deys during the
fattening period except the Janusry weigh day was moved up six days in
order to weigh Jjust prior to Beef Csttle Peeders Day on January 17. The
December veigh day wvas moved yp 2 dsys as the scheduled veigh day fell
on Christaas Day.

Four cases of foot rot were noted snd treated in Kovember and the
early part of December. Steers 153, 365, 384 and 397 were trested with
sulfa pills as prescridbed by s local vet;i'in&rim. Steer 399 had s lump
in the left Jaw which vas treated with an injection containing a combina-

tion of peaicillin and dihylrostrepto@yein on Decesber 23. All of the



treatsents apparently cured the infections and tbhe enimals recovered
satisfactorily.

Samples of the silege tbat vas deing fed were taken weekly
during the trial. The enalysis of the silagd showed that the silage had
a moisture contemt of 66.3 percent and a protein content of 3.66. An
analysis of a sample of corn showed that it contained T.36 percent
moisture and 10.62 protein. Most of the corn ueed in the trial was corn
purchased by tbe College Feed ¥oit from a local grain ¢levator and had
been dried to 14 percent or less woisture content. Most of the 1958
cort crop in eastera South Dakota we&s high in aoisture content and it
vas necee@ary to dry it before storing as shellsd corn. An analysis of
the soybeen oil meal sbowed & 45.0 percent protein content. The protein
content of the average daily ration fed during the trial vas 1.l percent
on a moisture-free basis. The protein levels are higber than the comacn
zecamendation of 10 percent. for fattening yearling cattle. However,

this vas due to the feeds having a higher protein content than expected.
Carcass Studies

The steers vere taken off the trial on Pedruary 24, 1950, after
a 1459y feeding pariod. Filled weights vere taken at 1:30 p.m. for
the final filled weight, and at 4:00 p.m. the 48 steers were loaded on
2 ssai-trailer trucks to be hauled to ArsQur and Co. pecking plant at
Buron, South Dakota. The trucke arrived at the packing plant sbout 6:15
p.@. and the eteers wvere immediately vei.gtnd. The cattle vere hald
overnight for slaughter the next morning. Coarse prairie bay and water

wvere avallable in the overnmight holding pens. 7The anext morning the steers
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vere individuslly veighed before slaughter. During slmghter the car-
cesses vere numbered with the gsame number that was on the neck chain so
that carcess information could be obtained for each steer. 8ot carcass
veights were recorded immediately after slaughter. Ths lsft ears were
collected and brought back to Hruakings so that stilbestrol pellast
residus could be measured.

The carcasses were chilled for 2 days before being gradsd by
Yederal graders. Prior to gguading, the right side of each carcase vas
ribded down. A 2.5 percent shrink vas taken from the hot carcass wveights
to @get the cold carcass weights. Actual cold carcags wveights vere not
taken.

After the carcasees were ribbed dovn a color photograph was taken
of each rib sye through a cne-fourth ingh grid equare in order to
measure the rib-eye area. Schoansover and Stratton (1957) outlined a
procedure for making & photographic grid to measure rib-eye aress. Thia
method was followed vith same slight modificationes.

An Exnkta 33 mm capers with a reflax lens fitted with a £odak No.
1 portrait lens wes used. For measurement purposes, a rectangular alumi-
oam frame wes constructed vith the inside meagurements of 7 X 11 inches.
Holes vere drilled at ome-fourth inch intervals around the frane and these
vere threadsd vith a black nylon fishing line. Thia gave a grid square
of cne~fourth inch squares. The camera @nd grid sguare were then mounted
on a Cal-Cem Focus Guide. The camera was mounted with the tripod eounting
205, ol ‘sod -they il SR ved, CEbteed it AL - S0py, ik 60 CEN
guide with four clips. TVO photo flood lembs were mounted on the back of

the focus guide with s waodam stick to pruvide sufficient light for taking
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the colored pictures. A picture of the photographic equipment is pre-

pented in figure 1.

Figure 1. Focus Quide and Photagraphic Grid
Used in Measuring Rib Bye Areas
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Type F Kodechrome filn wag used for the pictures using an exposure
of £3.5 at a 100th of a second. Excellent results vere obtainsd with
this equiraent. The finished 2 X 2 colored slides wvere projected on a
screen to count the squares of lean and fat ae outlined by the grid
square vhich vas superimposed over the rib eye in the picture.

The area of the rib eye was determined by counting tbe squares in
the rib eye muscle area. Ohly those squares wvhich were filled with ocae-
half or more lesn tiseue wvere counted. The number of squares counted,
vhich vere ocpe~gquarter inch sqQuares multiplied by 16 gave the area in
oquare inches. The area of external fat wvas determined by plotting two
perpendicular lipes at both endis of a straight line drawn througb the
loug axis of the ridb eye muscle (longissimus dorsi muscle). The external
fet vithin the boundary of these 2 perpeadicular lines was meesured in
the saae manner ss rib-eye area for sn estimate of area of fat. The
proportion of lean was deteruined by the following formula:

rib eyo area
Proporticn of lean = rib eye area plus area of external fat

8tilbestrocl Peilst Resiiue Bioassay With White Mice

Studies vere made tv determine the length of time that implanted
stilbestrol pellets remained in the ears of cattle. The estrogemnic
sctivity of the psllet resfdues was deterulned by bioaessay using vhite
aice. Residues from the earm of 2 groups of cattle were used in this
study. Group 1l consisted of cattle thas had been implsanted 107 days
before alaughter and group 2 cansisted of cattle vhich ware implanted

180 days before slaughter. The cattls.im both groups had deen implanted



vith 3 pellets of 12 milligrams of stilbestrol each.

The study vas made to detsrmine the estrogenic ectivity of the
stilbestrol pellet residus compared with the estrogenic activity of O,
0.02, 0.04 and 0.06 microgram of stilbestrol per grem of feed. The
residue vas added to the mouse ration at a level of 0.0% microgram per
sm of feed.

Rations 1 through & were the standard rations containing 0, 0.02,
0.04 and 0.06 microgren of stilbestrol per gram of ration, respectively.
Rations 5 through )0 were mixed wvith the pellet residue Temizms to
contain 0.0k microgrem of residue per grss of ration. Table 12 presents
a summAry of the weights of the dried pellet residues removed from the
ears of the cattle, the ration in wvhich the residue and the notations

asde st the time of removing the pellet residue.



ol

TABIE 12
Stilbestrol Pellst Residue in Ears of Cattle

Weight orl Assay
Bar Pellet Ration
Bumber  Residue (gm) Wmber Resmrks

Group 1 - Implented 107 days before slayghter

~eewmes - No peliets fouad in ear

comeox - Infected around pellets-small apecks of
pellets

0.0061 S  All pellets present in ear, but small

0.0212 6  All pellets present in ear

0.01438 T  ‘Tvo whole pellets, one broken up

0.00%8 - Pellets broken up

0.0068 5 Pellets intact, but small

0.008% 8  Tvo pellets intact, ane broken

0.0050 8 Pellets broken up

2 - Inplanted 180 days before slaughter
Pellets broken up, too emall to use

Bw o-iowv sw m-—-g O OOV i K

cocacs - Pellets broken up, too emall to use
] o= Bo pellets found in ear

0.0051 9 Two whole pellets, ane broken up
0.0012 10 Only one Pellet found

0.0011 10 Two very amall pellets found
0.0001 10 Tvwo particles of pellets found
0.0003 10 OCne very emall pellet found

0.0050 10 Three emsll pellets found

0.0051 9 Three pellets found

1 yeight of 3 unused dried pellets veighed at eame time vas
0.0M42 grums.
The basal mouse ration vas formulated to give a 26 percent protein

ration and is presented in table 13.

TABLE 13
Basal Mouse Ration Used in Stilbestrol Biosasay

Ingredient

Oround cormn wmea&l
Grourd oat meal
Steeamad bone meal
Trace aineralized salt
Casein

b= EE I[g
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A standard stilbestrol premix was made up by adding ome 12 milli-
gram stilbestrol pelist to corn starch tc make 100 grams of preaix. The
premix then contsined 120 microgrems Of stilbestrol per raa. The preaix
vags added to the basal mouse Tation st levels to give 0, 0.02, 0.04 and
0.06 micrograme of stilbestrol per gram of feed.

Oae tundred immature feuale vhite mice, Webster-Svwiss strain,
average weight 10-1) grams, were put in cages and given leboratory chow
pellets and vater until being placed on experiment. Thoy were veighbed
and allotted into 10 pens i'or the experiment adbout 10:00 a.m. on April 30,
1957. The ten treatments were assigned st random to the 10 lots of 10
mice each. Feed aad water ware offered free access.

T»® mice were sacrificed after T days and their welghts recorded.
An incision vas mede vith & 8cissors from the valve to the disphram.
Then a cross-incision vas made to expose the intestines and the uterus
brought into clear viev. Each uterus was removed by serSping svay most
of the adipose tiseue and cuiting st the cervix and the anterior end of
each horum.

The uterii vere placed on filter payer in a large bacterial petri
dish end identified according to the aouse numbers. After slightly
drying to keep the uterii in place, they vere covered with Bouin's f1luid,
(75 parts picric acid, 5 parts glacial acetic acid, 20 parts formalde-
hyde).

The uterii were lef't in the fluid for two days and dried on the
filter peper in the vacuum ovea for 3 to 3 bours at 83° Centigrade. After
drying and cooling in 8 desiccawr the uterii were weighed to the nearest

0.1 milligram. Calculations were mede a8 percent of body veight.
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. Uterus wt. mg
Percent Body Weight = body wt. mg

X 100

Stilbestrol Pellet Residue in EBars of Cattle at Time of Slaughter

Btudiss vere made with 7 groups of stilbestrol-implanted cattle
to detemine the residual veight of the stilbestirol implants in the ears
of cattle at time of slaughter. Three levels of isgplants and various
langths of time vere studiea. The cattile vere slaughtered by packing
caapaniss in the ares and the oars vere removed at time of slaughter.

Stilbestrol pellets were removed fros the ears of cattle
folloving slaughter. The pellets were found by skimning the implanted
ear until the residues could be removed with as little other tissue as
ponaible. The pellet residues wére dried and weighed along with unused
pollats s0o that a valid cogparison could be made.
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RESUL's AND LISCUSSION

The groving-fattenlng steer experiment uas canducted io three
pbases--wintering, pasturing and fattening. Bech phase will be discussed
separately before the overall results of the 41S5-dey experiment are
discuseed. The results of the sepsrate phases are igportaat as they

contribute to the oversll results.
Wintering Fhase

A sxxmry of the reaulis for the vintering phase is presented
in tadle 1.

Whan camparing the effects of stilbestrol treatment ino the
wintering phese, lot & should not de considered as a control lot
because this lot wvae fed a different source of hay. ot 3 was fed the
same type of by as lots 1 and 2 and ia the countrol lot for tbe vinter
phase.

The orsl and iamplanted stilbestrol treatmsnute gave about the sasme
average daily gein (0.80 and 0.83 pound, reapsctively). Both stil-
bestrol treatments resulted in a significantly greater average datily
gain thao the coatrol lot, which gained 0.63 pound per day. The stil-
bestrol treatmsnts shov a 30 percent incresee in sver=gd daily gains
over the control lot, vhich £8 a considerably gxeater increase than the
average of the triale reported in the reviev of literature.

When couparing the feed required:ppr 100 pounds of gain, the
stilbestrol treatments showed a decided advantage over the control lot.
The implanted stilbestrol lot bad a 5115?:41 better feed efficiency

than the steers fed stilbestrol orally.
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Weight Gains and Feed Efficiency--Wintering Phase

¥ov. 1k, 1956 - April 17, 1957 (154 days)

Nuzber of steers

Awrage Initial Weight, lbs.
Average FPinal weight, lbs.
Average Gain, lbs.

Average Deily Gain, 1lbs.

Awarege Daily Feed Consumption, 1lbs.
11

Prairie Hay
Soybean 011 Meal
Salt end Bone Neal

foed Required Per 100 Pounds of Gain, lbs.

Pruirie Bay
Soyvean 01l Meal
S8alt and Bone Mesel

Lot 1 ot 2 ot 3 Lot &t
Oral Inplant Ro 1955
Stilbestrol Stilbestrol Stilbestrol Bay
12 12 12 12
“30-0 %09 ‘029-8 m'2
553.2 554.2 526.3 H9.2
123.2 127.3 96.6 122.0
0.80 0.83 0.63 0.79
s 11.48 0.8 11.09
0.98 0.98 0.83 0.90
0.06 0.05 0.05 0.06
1434.3 1388.7 1721.5  1400.2
122.4 122.4 131.6 113.1
7.05 . 6.30 8.21 T7.22

1 1ot b 18 not considered as & part of the stilbestrol vintering
triel; bowvever, it is included in this table because the stsers in lot
4 vere used in the pesturing and fattening phases of the experiment.

Analyais of Variance
Averege Daily Guins

Source of
Variation

Total

Treatsant
Stilbeatrol vs. Control
Orel vs Inplant

Error

e P {9 less than 0.01

Sum of
SqQuares

1.0656
0.2821
0.2775
0.0045
0.7835

Degrees of
Preedon

35

33

Mean
Square

0.1410%e
0.2T75%%
0.0045. .
0.0237
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The steers in =21l of the lots had about the same gereral appear-
ance eaxcept that eocme of the steers in the stilbestrvl-implant lot had
elevated tail heads. This condition was not serious. Au example of an

elevated tail head in lot 2 is shown in figure 2.

Figoe 2. Steers Prum Iot 2 (Stilbestrol-Implanted) at Close
of Wintering Trial. Note the elevated tall head
on the steer on the left and ths comparative level
top-line on the steer on the rignt.
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Pasture Phase

A sumary of the results on the pagture phase of this experiment
is presanted in table 15.

All of the lots thut were implented with 24 milligrams of stil-
bestrol at the beginning of the pasture ssason gained faster than the
nonimplanted lots. The largsst aversge daily gaim (1.26 pounds) was
obtained in lot 5 where the steers received a stilbestrol treataent for
the first time when they were placed on pasture. Iots 1 and 3, which
received stilbestrol in both wintering and pasturing pheses made average
dailly gains of 0.97 and 1.07 pounds, respectively. Lot 2, which received
stilbeatrol in tbhe vinteriang phsse but nome in the pasture phagse made
en average dsily gain of 0.90 pound. The grins made by the steers that
did not receive stilbestrol during the uinter or when on pasture (lots
4 and 6) were 0.89 and 0.78 pound.

An analysis of variance of the averege daily pesture gains is
shovn at the bottom of table 15. The difference between the lots vas
significant (P is less than 0.05), and the least significant difference
vas 0.28 pound. The reason for a least significant difference this
large was the great variation in averege daily gains abown by the

individual anianles in each lot.
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TABIE 15
Weight Galns - Pasture Phase
May 28, 1957 - Oct. 1, 1957 (126 days)

Ltl Iot 2 1ot3 Ioth ot 5 lot 6
stil. Mo Stil. Mo Stil. %o
m. Stil. Imp. Stil. Iﬂpo Stil.

Nugber of Steers 8 8 8 8 8 8
Average Initial Weight, lbs. 626.6 629.8 616.5 589.8 606.2 612.4
Average Final Veight, lbs. TU8.5 T43.8 T51.5 7TOl.2 T765.8 T11l.9
Average Gein, lbs. 121.9 11k.0 1350 111k 159.6 99.5
Averoge Daily Gain, 1lbs. 097 0.90 1:..07 0.89 1.26 0.78

Analyeis of Variance
Average Datly Gains

Source of Sum of Degrees of Mean
Variation Squares Freedon Square
Total 4 .9192 &7

Betvean Lots 1.1565 -] 0.23128
Wwieain lots 3.3627 b2 0.0800

% P is less than 0.05

least Significant Difference is 0.28 pounds

Fattening Phase

A sumasry of the resulte of ratae of gain and feed efficlency for
the fattening phase of this experiment is presented in table 16.

An analysis of variaence of the average daily gains is ehown in
table 16. The variation betveen lots was significant (P is less than
0.05) and the 1least significant difference. between lots was 0.33 pound.

The average dally gaine during the fattening phase were about the

sape for all of the implanted lots. Lot-l, vhich received stilbestiol in



TARIE 16
Weight Cains and Feed Bfficiency - Pettening Phase

Oct. 2, 1957 - Peb. 24, 1958 (145 days)

Totl ot 2 lot3 ILoth IotS ot é

Stil. Stil. Stil. ¥o Stil. Stil.

Imp. Oral oral stil. Imp. Iop.
Fuaber of Steers 8 8 8 8 8 8
Average Initial Weight, 1bs. 748.5 T&3.8 751.5 7T01.2 7T765.8 7T11.9
Average Final Weight, lbs. 1221.5 1220.8 1173.2 110k.4 1227.6 11B1.9
Average Gain, lbs. 473.0 A4T7.0 421.8 403.1 461.9 A4T0.0
Average Daily Gain, lbs. 3.26 3.9 291 2,78 3.19 3.24
Averege Daily Ration, lbe.
Corn Silage 25.1 25.7 5.7 4.8 5.8 26.1
Rolled Shelled Corn 4.7 13.9 13.6 12.5 k.7 14.0
Soybean 01l Neal 1.96 1.9 1.95 1.9 1.9 1.9
Mineral Mix 0.07 0.06 0.05 0.06 0.07 0.06
Salt 0.03 0.03 0.03 0.03 0.0 0.03
Feed Required Per 100 Pounds of Gain, 1bs,
Corn Silage 6800.% 78a.5 882.4 691.1 809.7 806.1
Rolled 8hellsd Corn WM9.8 423.3 MW6B.6 9.5 462.4 432.2
Soybean Oil Meal 60.2 59.7 67.5 70.6 61.7 60.6
Minaral Mix 2.3 1.9 1.8 2.0 2.2 1.8
Salt 1.0 0.9 0.9 1.0 1.1 1.0

Aanl ysis of Variance
Average Dally Gains

Source of Sunm of Degrees of #sen
Variation Squares Freedon sguare
Total 6.2502 b7
Between lots 1.8171 5 0.363h
Within Iots 5.4331 42 0.1056.

® P is less thag 0.05
least Significant Pifference is 0.33 pounds
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all three phases, gained 3.20 pounds per day; lot 9, which received stil-
bestrol in the pasturing end fattening phases, gaimed 3.19 pounds per
day; while lot 6, which received stilbestrol in the fattening pbase omly,
gained 3.24 pounds per day.

lot 2, which received 10 milligrams of stilbestrol daily in the
feed of esch steer, galned as high ss any of the implanted steersa. This
lot bad raceived stilbestrol pxeviously in the winter phase only. lots
1, 2, 5 end 6 all shoved a sigaificant increase in average daily gains
over the coatrol lot (ot 4).

iot 3, vbich also received stilbestrol orally, did not shov as
amuch respanse to the stilbestrol treatment as ot 2. There vas no
apparent reason why lot 3 did not respond like lot 2 to the stilbestrol
treatment. The only difference betwaen the treatments of lots 2 end 3
during the entire experiment is that lot 3 received a 24-ailligram stil-
bestrol implant in the pasture phese of the experiment while lot 2 did
oot receive the summer implant. There was no aignificent differeance
betveen lots 3 and lot 4, the control lot, in rate of gala during the
fattening phase. This on2 experimant would have t© be checksd before
any definite conclusions could be drawn. The effect obtained in this
experisent has not bees reparted previously in tie literature to the
suthor's knovlsdgpe.

All lots of the steers were fed the eame amount of corn silage
and soybean 0il asal but the rolled shelled eorn was fed according to
appetite. Thua, the effect of the -tilbe;tml treatmect on feed con-~
sEiption would be reflected only in the emount of corn consumed. Hov-
ever, 1ot 4 refused more silage than any of the other lots o the con-

sumption of silage vas less for that lot.
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Lots 1 and 5 bhad the greatest corn consumpticn (1.7 pounds per
day) whils lots 2, 3 and 6 were slightly less (13.6 to 14.0 pounds per
day). Lot 4, which had the least average dally gain also hai the emallest
daily consumption of corn (12.5 pounds per day). It is apparent that all
stilbestrol treatments stimulated feed consumption.

When comparing the feed requirements per 100 pounds of gain the
cormn silage and soybean oil meal, which vere fed at constant rates, vere
similar for lots 1, 2, 5 and 6. These lots also had similar rates of
gain. More silage end soybean oil msal vere reguired per unit of gain
for the lover gaining lots, 3 and 4. Feed requirements for these feeds
fied at constant rates appeared to be closely related to the rate of gain.

The corn, which vags fed according to sppstite, shovs a different
trend in the feed requirement per 100 pounds of gain. Both the amount
of corm consumad and the rate of gain are involved here. ZTbe relatioa-
ship betveen rate of gain and feed requiremsnt appears to exist for the
steers receiving stilbestrol. Bowever, in the control lot (lot &) the
lover rate of gain vas also accoupanied by & lower corm consumption.

The corn requiremmnt per 100 pounds of gain for lot 4 was equal to or

less than for two of the higher gaining lots (lots 1 and 5).
Overall Growving-Fattening Trial

The average daily gain results of the entire 41S5-day growing-
fattening trial eare sumarized in table 17. The results shov that the
bighest overall average daily gains occurred when stilbestrol vas admin-

istered in more than cne phase of the trial.



lot 1, vhich received stilbestrol in all three phases, shows no
advantage over either lot 2 or lot 5, which received stilbemtrol in only
two of the three phases. The average daily gain of lot 3, which received
stilbestrol in three phases, is less than the lots which received stile
bestrol in either two or three phases because of the reduced average
daily gein in the fattening phase which was discussed previously. The
results of lot 6 indicated that there would have been an advantage for
administering stilbestrol previoualy in at least one of the other pheses.
All of the stilbestrol-treated lots show a distinct advantage in average
daily gain ower the control lot.

TABIE 17
Average Daily Oains of Overall Trial
Iot 1 Lot 2 lot3 Lotk Lot 5 Lot 6

Winter Treatments stil. stil. Btil. He Fo Ko
stil. stil. 8til.
Average Daily Gains, lbs.t 0.81 0.82 0.8 ©0.TL 0.71 0.1
Pasturing Treatments Btil. No stil. Ho Stil. Ne
Imp. Stil. Imp. BStil. Imp. Stil.
Average Daily Gains, lbe. 0.97 0.90 1.07 0.89 1.271 0.78
Fattening Treatments Btil. Stil. sStil. Mo Btil. Stil.
m' hl Oral S‘l“-il. 1"0 ho
Average Daily Gains, 1lbs. 3.26 3.20 2.91 2.78 3:19 3.2k

Overall Average Daily Gains, 1bs.1.70 1.71 1.60 1.k6 1.72 1.6

lhmwmmmmMMtMn
reported previously becsuse the four winier lots vere regrouped into
eix lota for this tsble.

"
#
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Bffects of Stilbestrol Treatments on Carcass Data

The carcass data are summarized in table 18. When these results
vere compared, there vere no great differences between the lots. All of
the steers except one were graded choice. BEach whole number difference
in carcass score represents one-third of a federal carcass grade, and
the greatest difference in the average ecore between lots is 0.7. An
analyuis of varience shows that there was no significant difference in
carcass grade betveen the lots (table 19). Lot 2, wvhich received stil-
bestrol arally, and lot 5, which received stilbestrol implants in tvo
of the phages, had the same carcass score (7.9). Lots 1 and 6 had average
carcass scores of 7.4 and 7.8 respectively. Three of ths stilbestrol
trested lots (lots 2, 5 and 6) graded higher than the control lot (lot
§, wbich graded T.6). Two other stilbestrol treated lots (lots 1 and
3) graded slightly lower than the control lot. The lowest greding lot
in the trial vas lot 3 which hadi an average carcass score of 7.2. Lot
3 was fed stilbestrol orally but apparently did not respond to stilbestrol
treatment like the other lots in increased veight gains.

There vas a difference in farm-to-market shrink. Tbe analysis of
variance (tabls 19) shoved a significant difference between lots (P is
less than 0.05). The greatest difference between any two lots in ehrink
vas 1.52 percentage units difference between lot 2 and lot 5. This
difference exceeds the lsast significant difference (0.91). lot 2
received oral stilbestrol and lot 5 received stilbestrol iamplants.

Shrink for the other lots, including the control lot 4, was sabout

the eame. Rucept in the case of lot 5, stilbestrol implants did not



TABLE 18
Carcass Data
Iot 1l Lot2 ILot3 Loth Lot 5 Lot b

8til. Stil. Stil. Ko Btil. Stil.
I.p . 01'<I1 OI‘I.'L HiulO h e Inp .

Bumber of Steers 8 8 8 8 8 8
Carcass Grades - Nusmber in each lot

High Choice 1 2 1 2 1
Average Choice 1l 3 3 3 3 L
Low Choice 6 3 ) k 3 3
High Good 1 1

Average Carcass Score T 7.9 7.2 7.6 () 1.8
Aversge Percent of Shrink 4.92 4.08 5.15 L.6% 5.6k .95
Average Drassing Percent 60.56 60.28 60.93 60.09 59.70 60.62
live Grades - Number fn aach lot

Low Prime ) § 2
Righ Choice 1 1 2 3
Average Choice 5 L 3 b 3 2
Low Choice 3 3 b 1 3 1
High Good 1

Average Good 1 1l

Average Live Grade Score T.6 7.8 7.2 7.9 7.9 8.8

1 Carcass and live grade score based on low prime, 10; high
choige, 9; mverage choice, 8; low choice, 7; high good, 6 and &verege
good, 5.



&3

TABLE 19

Analysis of Variance - Carcass Data

Source of Sum of Degrees aof Nean
Variation Squares Freedon 8quare

Carcass Grade

Total 27.2% Y
Between loie 3.07 5 0.61
Within Lots 24,18 b2 0.58
Parm=-to-Market Shrink
Total bl . 7251 47
Between Lots 10.3921 S 2.0784*
Within Lots 3%.3330 b2 0.817h .
®# P 18 less than 0.05
Least Significant Difference is 0.91 pounds
Dressing Percentags
Total 97 . 4068 &7
Between Lots 5.0176 5 1.004
Within ILots 92.3892 k2 2.199

appear to influence the amount of shrink. In lots 2 and 3, fed stil-
bestrol, lot 2 had a low shrink but lot 3 was higher than all others
except lot S. Thus, the influence of stilbestirol trestment on amount of
shrink appears rather inconclusive in this experiment.

There was very little difference in the dressing percent betwsan
the lots; howvever, lot 5 had a slightly lower average dressing percent
than any of the othar lots. It was thes oaly lot that fell below &0
percent. An analysis of variance vas méde and the results (table 19)

show that there was no significant difference between the lots.
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The live grades (table 18) vere placed on each individuel animel
by 2 of the buyers at the packing compény where the steers were s0ld.

In all cases except for lot 6, the average live grade score corresponded
very closely to tbe averege carcass score. In lot 6, the graders placed
2 enimals in the low prime grade vhich did not plece as vell in the car-
cass grada. Also 2 more steers were placed in the high choice live grade
than were placed in the carcass grade. This higher grading in the live
grades than in the carcass grades for lot 6 could not be used as evidence
of a treatasnt effect since lots 1 and 5 did not shov the same trend.

At the conclusiocn of the experiment, no treatment effects of stil-
bestrol wvere noted in the steers. The elevated t.ail heads which vere
ooted at the end of the vintering phase were normal at the conclusion of
the fattening experiment. There were no- great differencea among the lots
in the geuersl eppearance of the steers except that lot 4 (the control
lot) wvas smaller in size.

A &mmary of results of the rib eye measuremnts is presented in
table 20. No significant differeances could be measured @mang the lots
becaumse there were large variations of the rib-oye. measurements vithin
the lots. lot 6 had the greatest total area of rib eye and extarnal fat
covering, but bad the smallest proportion of lean. The coptrol lot (lot
L) had the same proportion of lean &8s lot 6. Lot 2, which received stil-
bestrol orally, had tbe largest rib-eye area and the greatest proportion
of leen to fat. Lot 3, which did not reepond to oral stilbestrol in
average daily geins, bad the smallest total rib eye area. Because of
the small variations between the lots, it appears that the stilbestrol

did not have any important effect on amount or proportioa of lean in the

rib eyw to the external fat covering.



TABLE 20

Rib Eye Measurements

Lot 1 Iot2 Wot3 Loty Loet S Lot &

Average Square Inches

Rib Eye Muscle 10.31 10.92 10.16 10.34% 10.72 10.85

External Fat 3.88 3.72 3.70 3.9 3.95 L.m

Total 15.19 k.64 13.86 14.33 14.67 15.06
Proportion of Lean 726 .T50 736 722 T3 J2

Analysis of Variasnsa - Proportion of Lean

Source of Sum of Degrees of Mean
Variation Squares Freedom Square
Total 1268.11 45
Between Lots h3061 5 8072
¥ithin lLots 1224.50 ko 30.61

Biilbestrol Pellet Residue Bloassay With White Mice

A preliminary study of the estrogenic uterine reisponse of stil-
bastrol pellets in immature white female mice showed that the bioassay
method used was satisfactory Lo measure estrogenic activity of stilbestrol
pellsts.

A summary of the feed consumption is shown in table 21. Ilots 1
through & received 0, 0.02, 0.0k and 0.06 microgram of stilbestrol per
grem of feed respectively. Lota 5 through 10 each received 0.04 micro-
grom of stilbestrol pellet residue from the ears of cattle. From the
results of the total feed consumption for.tha seven days, there was no
apparent effect on feed consumption for any of the treatments. A con-

siderable amount of feed was wasted and could not be measured.



TABIE 21
Seven Day Feed Consumption of Mics on Stilbestrol Pellet Bicasssay Ration

Iot No PFesd Conaunsd ot No Feed Consumed
or Wasted (gu) _ or Wasted
1 336 6 362
2 3k 1 313
3 318 8 378
& 3h2 9 275
9 329 10 321

The aversge results of the mouse weights amnd uterine responses
to stilbestrol treatment are presented in table 22. One mouse died in
lot 7 on the second day of the trial and one mouse died in each of lots
5, 7T and 8 on the fourth. HNo attempt vas made to determine the causes
of the deaths, but it is assumed that the deaths were not caused by.the
treatment. It was not possible to include the data from the dead mice
vith the rest ms the length of treatment would have a substantial effeet
on the results.

From the results of lots 1 through 4, it can be concluded that the
response from the stilbestro)l generally increases vith the increasing
rate of stilbestrol. The response shown by the 0.02 microgram per gram
of ration lot canmot be definitely explained. Two mice (numbers 1 and 2)
varied considerably from the rest of the lot, amd it is their response which
caused the average response of the lot to be inconsistent with the other
lots. Several reasons can be postulated but non# can e proven. Fossibly
those 2 mice were more sensitive to the treatment than the rest of the lot
or the feed was not mixed umiformly. rhe/;aw uterine weight as percent
of body weight without including those 2 mice would be 0.0501. There is

not sufficient esvidance to Justify removing those 2 mice from the experiment.
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TAHLE 22

Mouse and Uterine Weights

Stilbestrol Per Nunber Average Average Perceat of
Iot Graa Of Peed (mcg) Of Body Uterus Body
No. Or Group Mumberl  Mice weight (gm) Weight (gm) weight
1 Sone 10 20.61 0.008) 0.04
2 0.02 10 2.9 0.0157 0.07
2 0.04 10 22.99 0.0138 0.06
0.06 10 22.53 0.0231L 0.0
5 Group 1 9 22.57 0.0122 0.05
6 Group 1 10 21.80 0.0157 0.07
7 Group 1 8 2.72 0.0156 0.07
8 Group 1 6 18.98 0.0120 0.06
9 Group 2 10 21.84 0.0093 0.0k
10 Group 2 10 20.59 0.0105 0.05

1 Pellet Residue vas addsd at the rate of 0.0% nicrograns per
gran of feed in lots 5 througk 10. Group 1 cattle were implanted for
107 deys, and group 2 cattle were implanted 180 days. All of the cattle
veare implanted with 36 ailligreams of stilbestrol and an average of 9.73
ailligruas of residue vas recovered from group 1l cattle and an average
of 2.27 silligrams vas recovered from group 2 cattle.

It was pointed out earlier that the pellet residue was asdded to
the rations at the level of 0.0% micrograms per gram of feed. When
comparing the uterine response of lots 5, 6, 7 and 8 to the first four
lots, most of those treatments corresponded reasonsbly close to the
0.0b microgram per gram level. Tbere is some deviation from this lot,
but it is not too great.

In lot 8, one mele mouse was accidently included vithout the
worker's knovledge. Feaale mice hed been ordered from the supply house
and it wveas assumed that all of the aice rpceived vere female. 7This vas
the only male mouse in the shipment of 105 mice. Examination of the
uterii of lot 8 shoved that mice 7 and 6 were pregnant so their data

were excluded from the experiment.



In camparing lots 9 and 10 to the first & lots there is no signifi-
cant difference in the uterine responses betvesn the control lot and lots
9 and 10. Apparemntly there was little or no estrogesic response in lots
9 and 10.

The results indicate that pellets removed from ears of cattle
after 107 days contain estrogenic activity in proportion to the weight of
pellet residue. The results also indicate that pellet residue removed
180 days after implanting contains little or no estrogenic activity. The
12-miliigran pellets used were reported by the manufacturer to contain
12 nillf{grwme of stilbestrol anmd 3 milligrams of binding &gent.

Froa these results, it appears that the estrogenic activity of
the stilbestrol pellet residue vas proporticnal to the veight of the
residue recovered froa the ears of cattle. These results also shov that
pellst residues contain considerable estrogenic activity after being
toplanted for 107 days, but none at 180 days. Somevhere between these
2 times would be the effective life of the pellets. There vas no evideuce

of encapsilation of the pellets in this phase of the experiment.
Stilbestrol Pellet Residue Study

The averuge results of the data on the residues of stilbestrol
pellets implanted in the ears of cattle are presented in table 23.

Whean the cattle that were implanted vith three 12 milligram pellets
are compared by lots, they tend to divide themselves into 2 groups. The
cattle that had been implanted for 120 dnen or lses (group numbers 1,

b and 6) bad a stilbestrol pellet half-life of 57 to 75 days vhile cattle

that hed been implanted for more thag 145 days had a stilbestrol pellet



TARIER 23
Stilbestrol Pellet Residue in Cattle Bars

Bumber of Stilbestrol Wt. of Bich

Group Bars With Llevel Days Ave. Wt. of Pellet Used
Sumber Pellets (ng) Inplanted Pellet Residue Per Day
Cattle implanted st the same lsvel but for different mumber of daye

1 7 36 107 9.73 mg 102 meg

2 T 36 180 2.27 mg T5 meg

b ( % 66 21.6 ng 205 meg

6 i 36 120 3.61 mg 113 mcg

T a2 36 145 14.b mg 68 meg
Cattle implanted at different levels but for sams number of days

3 7 24 66 1.6 ng 87 meg

b T 36 66 22.6 mg 105 wcg

5 T 60 66 0.4 ng 128 ncg



half-life of 101 to 112 days. These results indicate that there is =
sloving dovn of the rate of absorption between 120 and 150 days. This
suggests that the stilbestrol pellet is practically used up at 150 days.
Hals et al. (1957) concluled that a single implantation of two or three
12 211 {gran stilbestrol pellets will esert its growth-promoting effect
for a 150-200 day feeding period.

When the three levels of stilbestrol implants are coapared, the
higher ths stilbestrol-implant level, ths shorter the half.life of the
stilbestrol pellets. This is shown in table 23. BNo definite eXplanation
can be given for this effect. It does indicate that high levels of
implants are oot more lasting. Ko other triasl of this nature bas been
Teportad in the literatwe. 7The results of this trial can be used to
helpy explain the undesirable side effects often reported in trials
where highar levels of implants vere used. HNot oaly does increasing the
number of pellets incrvese the dosage but the rate of absorption also
appuars to be increased.

In order to belp determine the length of time that stilbeetrol
inplants affect the rate of gain in fatteoing gteers, the average weightis
of the fattening steers in two triale were plotted on graphs. A com-
parison of the rate of gain vas maie betveen steers implanted vith 36
ailligrams of stilbestrol per head daily. This wag done so as to deter-
mine vhether there is a reduction in rate of gain with time in implanted
steers as compared to the control -t.cer-_ or oral-stilbestrol steers.

In figure 3, the averagp veights at each weigh day are plotted
froa a 107-day fattening feeding trial, wvhich was conducted in the

vinter of 1956 and 1957. It vas noted from a study of the graph that
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I l l |

91

700
Days

Day of Trial
1
28
56
8L
107

30 60 90 120
Control (1bs.) Oral (1lbs.) Implant (1lbs.)
735.3 731.4 736.1
784.8 7974 797.8
870.2 900.1 906.9
939.7 957.6 982.4

975.7 1021.0 1029.9

Figure 3. Average Weights of Steers at
Each Weigh Day - 1956-57 Trial
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the implanted cattle gained faster than either the coatrol cattle or the
stilbestrol-fed cattle. Tals shows that there was no reduction in rate
of gain in the implanted lot as compared to the oral lot and the cantrol
lot up to 107 days.

In figure U, the avernge uweights at each weigh day are plotted
from the 145 day fattening trial reported earlier. When the distances
betusen the linesg are compared in this graph, there is a suggestion of a
very slight dropping off of the implant lot after the 133rd day of the
trial as compared to the oral and contiol lots. This would indicate that
the effects of the stilbestrol iiplant are being reduced arfter 133 days
and the stilbestrol iLmplant is not as effective as it was earlier. Thie
is in agreement with the results shown earlier vhere the half-life of
stilbesatrol pellets in ears of cattle was discusaed. However, the

evidiance here is 0ot conclusive and more work along this line is needed.
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1100
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Day of Trial
1
28
56
82
104
133
145

30 60 90 120 150
Control (1bs.) oral (1bs.) Implant (1bs.)
701.2 743.8 711.9
790.1 857.2 835.6
874.2 953.1 925.4
950.9 1030.1 1006.1
995.6 1094.8 1070.1
1072.2 1188.6 1152.4
1104 o4 1220.8 1181.9
Figure 4. Average Weights of Steers at

Each Weigh Day ¢* 1957-58 Trial



SMARY AND COECINSIONS

The results of a kl5-day experiment using growing-fattening steere
to study the use of stilbestrol are reported in this thesis. Tbe experi-
ment was divided into three phases--vwintering, pasture and fattening.
There were 8 steers in the trial which were divided into & groups in
the wintering phase and then redivided into 6 groups during the pasture
amd fattening phaees.

Tbe use Oof stildestrol in the wvintering pbase vith a prairie hay
and soybean oil meal ration increesed the average daily gains 30.l1 per-
cent over the control steers. There was no significent difference
between the stesrs that vere ixplanted with 24 ailligmms of atilbeatrol
and the steers that were fed 10 milligrams of stilbestrol per head deily.

Implants of 2k nillfgrems of ntn.ﬁe-trol iocreaged the average
daily gains 22.7 percent in the ateers that were pastured for 126 days
on a primarily brome @ress pasture over the nonjamplanted steers. The
greatest response to stilbestrol ob pasture vas odtained vith steers which
bed not received stilbestrol during the vinter. Steers which received
stilbestrvl duriag the vinter but 80t on pesture gained at a similar
rate as steers vhich did not receive stilbestrol in either phase.

The use of stilbestxrol in the fattening phase increasmd the average
daily gmins 16.7 percent im 4 of the 5 stilbestaxvl-treated lots over the
control lot. Cne of tha 1lots tbat received stilbestrol orally in the
fattening phase and hed received stilbeitxol previously in both the
vintering and the pasture phnges did not @gAin such faster then the control
lot. Thie situation cannot be adequately explained without further work.
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The lot that received 10 milligr=ms of stilbestrol orally per heed dally
gained 0.06 pound per day faster than the average of the three 36 milli-
@rsa implanted lots, which is not a significant differeance. There were
no significant differences due {0 stilbestrol treatment in carcass grade
or dressing percentages. The carcaas grade ecore of the control lot vas
7.6, while the average of the lots fed stilbestrol was 7.55 and the
averags of the implanted lots wvas 7.7, which indicated that stilbestrol
treatmeat did not affect carcess grade.

The results of the overall experiment indicate that stilbestrol
should be used in two or more phases of growing-fatteaning cattle. There
does not appear to be any advantags of using stilbestruol in thAree phases
over only two phmses; bowever, stilbestrol should be ueed in the fatteuing
phase,

Rid eyes measuremente vere made on the carcasses after slsughter.
Bscauee of the large variation within the lots, no significant differences
vere found bhetween the stilbsetrol treatments on the proportion of lean
in the loin. A few previous reports hai suggested that stilbestrol
affects tha proportion of lean to fat in the carcass.

The results are preseated in this thesis on a study of tbe
estroganic ectivity of stilbestrol pellet residue left in the ears of
cattle at the time of slaughter. The results from ome group of cattle
ioplanted 108 days before slangdbter indicete that the estrogenic ectivity
in the pellet residue is camparable to the stilbestrol pellet before
implanting at the sam® veights. Bowever, it must be remmimred that a

considerable weight lose taes place wvhile in the ear, SO percent or more.



Ths results of another group of cattle, which bad been implanted for
180 days, indiceted that there was little or not estrogenlc activity in
the residue at 180 days.

Prom the study of pellet residue in ears of cattle at the tims of
slaughter it vas concluded that the maximum rate Of ebgoxrpPtioo has been
reduced after 120 to 150 days. This ia also suggested in the graph of
cattle weights during the 14S5-day trial vhere the rate of gain of stil-
bestrol implanted steers drops off after 133 days. The one study of
the level of implant on the rate of absorption indicates that the
higher levels of implants absord faster than the lover levels of implante.
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