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INTRODUCTION 

Tranquilizers have been used for many years in human 

medicine but have only recently been introduced into the 

poultry and animal sciences. 

Reserpine, one of the better known tranquilizers, bas 

been predicted by some ~orkers to be of valt1e in reducing 

mortality, in increasing feed efficiency, growth and egg 

production and in reducing injury hen birds are handled . 

To this date no information is available as to the effect 

of reserpine on range males. 

In poultry mana t:ement practice, it is generally the 

procedure to separate young breeding males from the females 

during the advanced growing period. Because of the fighting 

and cannibalistic tendencies, mortality and morbidity are 

serious f a ctors during this period. The less aggre sive 

males are forced avay from the feeders and may ultimately 

be beaten down and killed by the more aggressive males. 

This results in a considerable loss in money as well as 

loss in genetic progress. 

The present study was conducted in order to obtain basic 

information as to the effect of reserpine on mort<lity, growth., 

and feed efficiency of segregated males. This study was also 

condu~ted in order to determine the satisfactory level at 

which reserpine may be administered to these ma l es . 

-1-
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but is readily soluble in ac:ld solutions such us ~.cetic acid, 

ascorbic acid, and citric acid. It 1s al~~ soluble in e 1:1:2 

mixture of ethyl alcnh~l, propylene glycol c.nd 1,Tf). ter. 

The Phar•macology of Reserpine 

Reserpine has bec::>me the most hnp'.Jrtant alkaloid of 

Rauwolf'i.c.t. Because of its unus1J.al pharmacological effects, 

reserpine cannot be classified with any of the classic groups 

of drugs. Schnelder (1957) stated that it may be listed under 

hypotensive agents, central nervous deprossnnts or sedatives; 

but none of these describes adoquatel:; its type of drug action. 

Probably the best ·.way to classify it is to call it a pbrono-

tr-opic--a dru.g which influenGes tho function oi' the mind and 

its effective behavior. 

Generel Behavior 

Schneider (1957) reported that animals first began to 

show the effects of roaerplne ten to twenty mt rrntes after 

oral or intravenous adit,inistl"atlon. ~1he genernl effects 

li t t it t 6 ~ k1 1 ~ 0 1·n (1953) wero s g.r1 '7XC emen , 1Qrpe1:ipe:m:.. sn.u Si.; v,?r· !1g. ...,._, 

was the first to show that a pronounced m.yosis was one of' the 

earlier nigns of reserpine activity, acc::)mpunied by a relax-

the last to disappear. 

Plurrun.er et .!1• ( 1954) reported that th0ro r:~s a la tent 

period of .from one to tvw hourn after oral or intravt1.nous 

administration of reserpine before animals became tranquilized. 
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Provided sub-toxic doses were given, animals were capable of 

normal rea c tion, normal feed intake, and could be aroused at 

any time by various t ypes of external stimuli. 

Six to eight hours after the administration of small non-

toxic doses of reserpine, animals began to show signs of re

covery and were generally complete l y recovered in twenty-

four to seventy-two hours. 

Effects on Body Temper ature 

In general, reserpine produces a drop in body tempera-

ture after oral or intravenous administration. 

Schneider (1957) reported that the magnitude of the drop 

in body temperature was dependent upon the dose of reserpine 

given . Lessin and Parkes (1957) reported that in mice no 

hypothermia occurred if the room temperature were maintained 

near the doby tempera ture of the mouse. Vhen mice were moved 

to a room temperature of approximately 32° c. for periods up 

to four hours, there was a drop in body temperature. Earl 

(1956) stated that the hypothermic effects of reserpine can 

be prevented by the raising of the environmental temperature 

to near normal body temperatur e . Lessin and Parkes (1957) 

concluded that no hypothermia occurred in mice at an ambient 

t er, oerature of 38° C. They also reported that no signs of se-

dat ion were seen in m· ce when they were kept under those con

ditions. This indica ted that reserpine in some way interf ered 

with the temperature re gulating mechanism of a nima ls. Plummer 

et al . (1954) agreed that hypothermia did not occur when the --
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room t emper ture as mai tained at near body temperature. 

They reported that in monkeys maintained in an environment 1 

tempera ture of 74° F., hy othermia did occur, but it did not 

occur hon the room t emperature .. .... s r aised to 990 F. 

Cardiovascular Effe cts 

Bein (1956) t ated thn t, in general, single doses of 

reserplne a mini s t ered either orall y or intravenously caused 

drop n bloo ressure of most animals. Plummer~ al . 

(1954) re ported tha t reserpine caused a slovly-d velo ing 

drop in ean arterial blood pressure oft enty to thirty 

millimeters of m rcury in dogs upon adroinistr tion of single 

intravenou · oses of three hundred to five hundred micro

grams per k logram of body ~eight . They also re ported t ha t 

dogs and monkeys give n minimum ef ective oral dosages for 

several months did not sho~ a significant a lteration of their 

blood pre ssure from pre-existing normotonsive levels . He 

suggested thot compensatory pre sser ref lexes ·ere sufficient 

to prevent a drop bolo. t ho no Motensive level. 

Broider ot a l. {1958) concludJd tha t in c uts reserpine 

caused an initial decrease n arterial blood pressure fo l

lo ed by a gr adual rise of tvonty to one hundred mill i meters 

of mer cury bove the cont o l level. Tboy also ~ggested 

that the rise my have been duo t o t he re e se of presser 

amines, notably opinophrine , noreplnephrine n serotonin. 

Bein (1956) reported th t the fall in blood pressure pro -

duced by r~ er tne as due to vosodilation nd as not ac ~om~~-
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nied by reduction ln enrdiac pf)rfornmnce. 

i'ff'ects on Centrul nervous System 

Yonkm.0.n (1956) indicated that reserpine had a strong 

potential to block centr&l sympathetic emission of impulses 

from the regio.n of the hyp~thalreus end urper medulla. I·ts 

cen.trul depressc.,nt ef':fect w~:s elicited in a m~m:1er &(1p.arontly 

dlfferent from that produced by barbiturates and other core-

bral sedatives. 

Brodie et al. { 1956), Den.ing ~ al. ( 1956), Shore et al. 

(1957) and Brodie et .,gl. (1957) all agreed that the cent:r&.l 

action of reserpine is medi~ted thr,::;ugh the release of aero-

tonin from a bound form in thr:~ braln to 8 free form. Shore 

et !l_. ( 1957), in a lenghty discussion on tbe role of bridn 

serotonin, st.:i. ted kha t the nrnine had rm ssyrrnuetric d lstr-i-

bution. 1-che highest concentr·ntions were found in the brain-

stem, pa:t'ticularly in tbe hypothalamus; n lower conccntrstion 

was noted in the cortex, with almost n:me in the cerebellwn .. 

It 1,7as in the hypoth8lcmus, where serotonin levels were the 

highest, that reserpi.ne wns believed to have its central 

action. Shore et al. (1957) o.lso stated that reserpine after 

ttdi11inistration rapidly entered the serotonin binding sites 

and then disuppearcd.. Ser•otonin was then re lensed and t be 

unstable free form was metab0lized by the::, action of monoamlne 

oxidaae. The se1'otonin thH t qontl.rmed to be pr0duced pre-

sented i!'l. porsi stErntly low ,:;:,ncentrati on of :free serotonin to 

tbe brG.in tissue. It w2.s this free serotonin that was c:Jn-
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sidered to exert the actions procla i med for r eserp·ne . These 

actions per s isted un ti l the blnd ing s ites had re covered or 

until new ones 1ere found . 

Metabolism and Excre tion 

Glazko ~ a l. (1956) reported that aft er oral admini

stration of reserpine it was readily hydrolyzed to methyl 

reserpate in the rat by enzymes found in the intestinal 

mucosa. After t he reser pine was hydrolyzed to methyl r eser

pa t e , it was absor bed into the blood and excreted vi a t he 

urine. This ac~ounted for a pproximately six ty-five per cent 

of the dose. They also sta t ed t.at there ~as no significant 

degree of ydrolysis f r om t he intestinal mucosa of the dog 

and monkey . Numerof et al . (1955) stated t ha t reser pine, 

ihether given or lly or intravenously, as r apidly metabolized. 

From thirty to f orty per cen t of the dose appeared in the urine 

as methyl reserpate ·ithin f our hours. Fr om these da t a it 

•a s evident t ha t definite consideration mus t be given not 

only to the a nimal species used in reser pine experiment s, but 

also to t he route of a dministration of the drur . 

Earl (1956 ) indicated t ha t t here were species differences 

in animals as to t he response to reserpine . Dogs ~ere easily 

tranquilized at dosages of 0 . 05 to 0 . 1 milligram per kilo

gr am of body 'e i ght. Stu ies indica ted tat t his drug Nas 

effective in the ca t in about the same dosage ranges as for 

the dog . The horse seemed to be particularly sensitive to 

re serpine. The effective par enteral dosage ias about 1.0 
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milligram per thousand p ounds of body weight. Cattle appeared 

to be less sensitive to reserpine t han t he horse. The effect

ive parenteral dosage in ca ttle was reported to be 7.0 to 7.5 

milligrams per thousand pounds of body weight. 

Reserpine in Avians 

Very little information is available with respect to the 

use of reserpine in avians. To date, no articles have been 

published dea l ing with the effect of reserpine on male chick-

ens. 

Hewitt and Reynolds (1957) used reserpine to control 

canniba lism in the ring-necked pheasant ( Phasianus colchicus). 

Reserpine was fed at levels of five milligrams and seven milli

grams per kilogr am of feed to young pheasants. It was found 

tha t reserpine reduced the incidence of canni ba lism and feather 

picking. Also, the results indicated tha t reserpine reduced 

the feed consumption and improved the efficiency of feed 

utiliza tion. 

Carlson (1956), in work with growing turkeys, used two 

levels of reserp ine, 0 .5 and 1. 0 milligram per kilogram of 

diet. He thought that rese r pine a t this level depressed 

growth and feed efficiency. It wa s b e lieved that rations low 

in tryptophan , which is a precursor of serotonin, might have 

caused a de pression in growth because of a deficiency of this 

amino acid . 

Van Matre et al. (1957) re ported that res erpine adminis

tered ora l ly afforded protection against dea th from high 
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environmenta l tempera tures, as well as protection from a de

crea se in egg production and shell qua l ity in White Leghorns. 

Gilbreath et al. (I n Pres s) stated that reserpine improved 

shell quality and shell t hickness, b ut had no effect on a l

bumen quality in White Leghorn hens. 

Sturkie et a l. (1958) stated tha t within four hours 

after intra - muscular injections of reser pine into capons and 

f emales , the drug effects were observed. The seda tive or 

tranquili zing dose of res er pine was re ported to be between 

0. 1 and 0. 2 milligr am per kilogram of bod y we i ght. Following 

a 0 . 2 mi l l i gr am dose, birds remained in a stand ng pos ition 

for a long period of time. They we re reluctant t o move , and 

when prodded res ponded mainly by squawking as t hough a nnoyed . 

Dosages of t his si ze apparently ca used relaxa tion of the 

feather follicles and increa sed the tendency t oward molting 

or shedding of the fe a thers when the birds were hnndled . 

Sturkie et a l . (1958 ) a lso reported tha t the general effect 

of reserpine was similar in birds and in mammals. The dosage 

r equired f or t ranquilization produced a si niflcant de pression 

in body temperature, heart r a te, blood pres sur e, and 11~ a s 

accompanied by a d i arrhea . He cauti oned t hat these changes 

over a long period of time ma y affect t he health a nd pro

ductive performa nce of birds. 
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Four i'eedine; trials ·~rnre c:onducted .in order to find 

sa tlsfactory lev,Jls at which resr:::rpi ne c :;uld :Je administered 

to segregated chicken m~les. lt was felt necessary to deter

mine the effect of reserpine cm sucb ec:rnomic factors as 

gz,oii'ilth, feed efficiency, .feed c:)nsumptton :1nd mortality.. Be

catHH3 1'ria.l I was conducted during the summer of 1957 ta:nd. 

i.rrials II, Il I, and IV were conducted dur:lng the smnmer of 

1968, it is necessary to discuss the procedures of each trial 

separately. 

Trial I 

r.r1»ial I was inltiated BS u pilot study in order to ob ... 

tain fundamental knowledge concerning tha actions of reser

p.lne on r-rmgo ri'la.lea. 'I'hroe b1"cods wera used as the experi

mentHl units in this tri.:~l. These units, Oklahoma Silver 

Bors, Single Comb ~;hi te Leghorns, and Single Comb White .fly

mou.th flocks, v.mro hatched froni oggs laid by flocks malntuined 

by Oklah::nnu State Univorsi ty.. The 13::cpc:H'.'imentt:il mules were 

reared in cc,nflnement under compurablc environffiental con

ditions.. 'I'hey wero fed a stsnda1"'d starter-grower ratlon 

rocorn.mended by Oklahoma State University.. 'rhe c~,mposi.tion 

of tbis ratlon :ts shown in Table I. 

On June 25, 1957 1 v;hen the rn&ilea were f1pproxiu12tely six-
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teen weeks o:f age, sixty mules from e::iich breed '.fiere sel0cted 

.l t rand o.m. Ten b 1:t""d s from e~ ch breed -f:,are the.n rand ·omly 

thirty ~les per range .. 

1fb.e r~mgo.s \;Al:t"e loc,~ ted at the Perkins r.ru.rkey :2'enn of' 

tbe Oklrthoma Agricultural Experiment Sta.ti.on. Ea.ch range 

meesw•ed a;)proxima tely fifty feet by two hundred feet. Each 

rango r:..ras equipped 'Uith one smnll range shelter which moo.sured 

ten and one-hi.:df feet bv six !'eet and vu:'.!s th:r•eo and ona-bslf' 
" 

f'eot high at the euve.. One four- .... foot feeder and one psr1-type 

automatic range 'fmterer vJere used. A. mat.al $h&de thrsi:~ feet 

by six feet in d1mGnsions cmd :5;pp:roximately thirty lrH!hes 

ta.in uniformity of' sh:s.ding condi tlons. 

At the time the £no.lc:s were placed 011 range, three tl:"'eat

me.nt lovels we1•e randomly alloted to tho :aix ):"anges. The 

tl .. eatmenta were o.o., O .. 5. uud 1 .. 0 t;.11llig:r•am o.f :r•eserplne per 

kilogr!Ull o1' diet. The ccm1positi'.Jl.l of the r·a.tlon used i .. s showo 

in Table Il. This ration served Hs the basal diet, ~;1th the 

only difference being ln the levels of res~rpine mixed with 

·the feed. The m:a,les wiu•e provlded 1\~ed and wate.r ~ libitum. 

Body weights of the rrmles &;·ere obt&ined evory :f'ourtee . .n 

days.. RecoJ:-d il 1.;:e:re kF.1pt to determine the dif'f•erence in :feed 

consumpti,'3n among t:t·er:ttment levels. t:iorteli ty records YJare 

kept f.01" each range 1.n orde:tb to c1eterlnine any di.fferences that 

m:ey have been associi1ted w:t th the treatmer1ts. Mortality records 
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GOliiPOSITION CPiLCULA'I'I•:D M~ALYSIS 
OF STARTRH-CJJ10PE:R R~j:IGN 

THIJ\L I 

Ingredient,s 

Ground yellOY• cort1 

:'Jheut shorts 

Alfalfa meal (17;; protein) 

Menhaden fish meal (6(Jf:. protein) 

Soybean oil mHal (41:/., protein) 

tfit1at and bone scraps ( 5(1,t protein) 

Dried whey 

Dri.ed fish solubles 

Dried butyl solubles 

Di-calcium phosphate (20% phosphorus) 

Salt (.NaCl) 

. 1 Trace mineral m:i.x 

Crude protein, percent 

Crude .fiber, percent. 

Calcium, percent 

Phosphorus, percent 

Calorie-protein ratio 

Parts of total ration 

52.2 

5.0 

;.o 

10.0 

12.5 

5.0 

J.O 

J.O 

.3~0 

0.5 

0.5 

0.05 

0.2; --
Total 100.00 

22.6 

3.5 

1 •. 3 

1.4 

56.o 
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F001rl'i 01'E'S 

l. Trace mineral mix -- adds per pound of ration; msnganese 
27.5 m.tlligrams, iodine 0.88 milligrams, cobalt 0 .. 59 milli ... 
grams, iron 8.3 :i:uiJ.ligrama., copper 1.65 mllligrams, zinc 
1.52 mil11grams. 

2. VC-55 -- vita.ndn concentrate adds the f'ollowing per pound 
of finished ration: vitamin A, 2,000 I .. U.; vitamin D3, 
1,000 I. c. U. ; r•iboflavin, l. 5 milligrams; pantothen.ic acid, 
2 milligrams; niacin, 10 milligrams; choline chloride, 
150 milligrams; vitamin B12, 1.5 micrograms; procaine 
penicillin, l milligram; and menadione, 1. 5 milligrams. 



'£ABLE II 

OF' B1\S1\L RiVl:ION 
TRIAL I 

-----·-----~---· 
Feed grade fet 

Corn starch 

Ground yellow corn 

Ground milo 

Dehydrt .. ted alfalfn mefi.1 (17jf :protein) 

Pulverized oats 

Pex (liquid whey) 

Menhaden fish meal (60% protein) 

Soybean. oil meal ( 4/$ protein) 

Di-calcium phosphate 

C~lcium C£,rbonate 

Salt (NaCl) 

Trace mineral mixl 

Crude protein, percent 

Crude fiber, percent 

Calcium, percent 

Phosphorus, percmxt 

Calorie-protein ratio 

15 

Prrrts of total ration 

Total 

2,.0 

5.0 

28.0 

.30.0 

15.0 

3.0 

10,.0 

LO 

0 l' .::> 

o.; 

0.05 

LO 

101.05 

4.1 

o.69 

0.44 

100.00 
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1. •rraca mineral mix - ... see :footnote 1, Table I. 

2. VC-55 -- vitamin con centre! te adds the i' allowing per pound 
of' f'inished ration: vita.m'~n, 8,000 I.U.; vitamin D3, 
4,000 r.c .. u.; ribofla.vi.n, 6 milligrams; pantothanic acid, 
8 milligrams; niacin,, 40 m:i.lligrams; choline chloride., 
600 milligrams; vitamin B12,. 6 micrograms; msp.adi::me, 
6 mi 111greuus; .s.nd procaine p'2ni c:U.lin, 4 milligrams. · 
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were then at r nx1cbm i rrt o 

tlH.1' same typo of fs,cilltios H.r. in th.o rang.es used in 'I'rlul I, 

In this study, four treatments wore alloted t~ the eight 

tricil~ Hecords of the dcdly high and low envi:t•onrHental tGmperr:-

eter. 

On J"uly 19, 1950, thls tr-L:?:1 wos concluded ... 



TABLE III 

C0:1!POSITION AND CALCULATED ilNJ,LYSIS 
OF' s·rARTER-GRO'.,'JER RP.SION 

'I'RIAL II 

19 

-··- -·-.. ---- - ... __ __,o,;,· • pt _____ • ..., _____ _ =--------·- ----·-·""'_,,, ____ _ 
Ingredientil'J ~Part:::1 of total ration 

------·--""""""'""---~·-----· ---·-=----·-------""'---
F'eed grade fat 

Ground yellow· corn 20.0 

Ground milo JO.O 

Wheat shorts 5.0 

J\lf alfa meal (l?JD proteih) 5.0 

t1enheden fish meal ( 60%, protein) 

Soybean oil .rae,al U+4% protein) 12.5 

l1foat and bone scraps (50% protein) 

Pt)X (liquid r,;,hey) 

Live yeast cu1ture 2.0 

Dried fish solul"Jles '.3.0 

3.0 

Di-calcium. phosphate 0.5 

Salt (NaCl) o.s 
Trace m:inerril mixl 0.05 

0.25 

0.05 

NF-1S04 o.o, 

Tot,al 102.90 



20 

(Continued) 

Crude p1•otein, percent 25.9 

Calcium, percent 1.7 

Phosphorus, percent 1 .. 0 

Calorie-protein ratio 54.0 

1. Traee mint?rml mix -- seo footnote i, 7'ablo I. 

2. VC-55 -- see f ootn.ote 2, '!'able I. 

3. Niearbazine -- used to control coccidiosi.s. 

l}~ NF-180 -- furazolldone (N-(5-uitro-2 furfur;tlide:ne)-J ami:no-2-
oxazolidone). 



IV 

co:&POSITI01J CALCULNJ'Fl.D ANALYSIS 
OF' BAJAL fUiTIOfJ 

'rHIAL II 

Ingredients 

Feed e:rade fat 

Grour1d yellcrw corn 

Ground mHo 

Dehydrat,'ld alf'8l.fa meal (1t1, protein) 

:Pulverized oats 

Pe:x (liquid whf1y) 

Menhaden f'ish :meal ( 6fJ/, protein) 

Soybean oil meal (44% protein.) 

Di-cale3.tLm phosphate 

Calcium carbonate 

Salt 

Calculated b:,nnb;:si§, 

Crude protein, percent 

Crude fiber, percent 

Calcium, percent 

Phosphorus, percent 

Calorie-protein ratio 

l.. foot.note 1, Table I. 

2. SHe footnote 2, 'f abl.e II. 

21 

Parts of' total ration 

Total 

28.5 

2.0 

15.0 

3.0 

6.o 

11.0 

0.5 

0.5 

0.05 

1.0 

101.05 

1.18 

0.31 

'77.0 
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Trial III 

As Trial II progressed~ it bacmue evident thnt no observ

able effects were being obtidned f'rom the levels of· rese.rpin.e 

used. It Wt\S then d~Hdded to use the ct1rrent deslgn Gnd in

cr-oase the levels of reserpine to a point wb.ich wsJi considered 

by most l"'esearchers to be well £:1.bove the pra.::tic,~l thertlpeu.tic 

dose. 

On July 19, 195S, i11r1al Ill r,as in:ttiated using higher 

lovels of reser·pine.,. 'I1hese levels ,.-.are obtu.ined by ruultl

plying each of the previous levols by three: This multipli

cation lncreased the resor 1_1ine levels from. 1.0 to 3.0, 2. 0 to 

6 ... 0,. and 3.0 to s.o milligrams p~r kllogra.m oi" diet. The only

treati.uent level not tiff-set.ad by this increase w.:.; ~> tha control, 

which remained 0.,0 rrd.1li;r,ram of' 1:-ascrpino per kilogram of diet. 

4~s :i:n previ:,us trials, body weight, f'eed consumption and 

mortality were record.ad at twenty-one day intervals.. De,ily 

high ~nd low envh~onmcntril tempere.tu11es were obt~1ned using 

the .same instrument as in 'i'r·lf:,l II. 
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Trial IV 

On 1\uguat 11, 1958, Trial IV was 1ni t.iat8d in or-der to 

tlnd ~ lovel at whi.eh :reserpine w~)u1d produce t.t visual o.r 

otherwise d~tecteble sign o.f trimquil:tzatlon. In this trial, 

ten males r..iera randomly selected from a group of New H~mpshire 

li'lBlles hatched from eggs li.'i.id by .flock2, ruriintained by the Okla

homa State university.. These males were app1"oximate ly twenty-· 

.four weeks of sge when tho trial was begun. 

Tho males \1.tore placed in ten individuc:l eages VJh.teh 

nuiasured two fe.et wide by tvto rind one-h~lf feet long by two 

feet high. 

Five tr.eatments were randoml;r &lloted to tho ten males. 

Tbese treatments w~ro o.o,. 10 .. 0,, 1s.o .. 20.0 atnd 25.0 milli

g.ra.ma o:f' r·eserpint) per kilogrc.m of diet. E1ach treatment vnaa 

replicated,.. T'nese levels wore mixed with tho same br1.sal ration 

as that used in 'I':t"'i~ls II u:nd III ... 

I;,or the f'lrst f'i ve days, the :feed consmHptlcm. was re

stricted to 0.26 pound of' f'eed p,fU: day. F'or the following 

five days, feed was provided ~ libi turn to the rm::1 les. Feed 

consumption and body weights were recorded f'o:t individual 

males on a daily basis for the ten-day triul. 

Rectal temperatures o:r the ten males were obtained daily 

at 3:00 a.m. and at 2:00 p .• m. 1'h1s measurement was ts,kon as 

another method of detecting any degree of trnnquilizrJtlon 

that might not be visible. 



A sumrrw,:r.y oi' body vi·elt;ht, guln, feod c:.:it1t1•.:n:n1,ti.0n G..nd 

mortuli ty d:::,ta obt;d.ned fl'.'{H:'1 Trb:il I is pre~,~ented in "fable V .. 

statistically u~ing the Dnnlysis of variance technique na 

ot1tlincd by Jnodccor (HH.,5}. Tho&.ie ~1ui.lysos ru,f,: rrese:Jted 

:i.n 11abl0 Vl. 

F.t·nm tbis n:nalysis, it ls nmx1rent tbfa t: Wf3ic:;r1t galns 

~ere not effected in 3ny wcy by tho levels of reserpine 

used in the tr'i.cd. 1'he nna lysi}J o.f total f'eed. con3umpti :m 

showod e. significant diff0rotH.H~ botweon tho t,"JO tre~tml3nt 

degree in its :rt: li2 bil.t ty bo c&use of tho h.:i ck 01' re :::lico.tians. 

It was f1.odt, howcvt;;r~ thrl t ·th{Hle :i~esults 1:ncHcatHd the 

possible eTfocta or the drug ~n feed consum~tion. 

i'he ::rnmmai""y of rnortalltJ ch:itiii in the tri~.:il does not lndi

cnte a difi\3r-cnce tirnt c~m b0 &sr:och~tcd vti th trentmont lovel. 

It in Hlso rcaU.zed that tb6 8n,n11 numberf,; {1f replied tlons 

aesoai~ted with treatment levels do not provide reliable 

d:::.ta un thls f1.CJ,ctor· bei:;c,ut~e of tla1 n.any circ1.Et1st:.c>.nces t::isso

cL:ted \J .l th 1. t. 

After tidcl t1"lal -~·mz co{wluded, it: wa~ believed trw.t if 

the level3 Qf resor;~ne were increased, a possible saving in 

feed commirsptlon ccmld be obtalned.. It would appe,ir• the .. t 
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this :r•e sul t eo · 

pine would produce H sede.·t-io.n,. 

a possible VHlue 1.n rodur:ing tti.e vt ous sox drive trnit is so 

en use 

.. 

the fertility and tchability data of eggs 

that f\:H" 11 

on of the drug on the mules. 



Treat-
ment Pen -
o.o 1 

2 

o.o 1 
'2 

o.o 1 
2 

Average l 
2 

Average for 
treatment 

0.5 .3 
4 

o.; 3 
4 

o.; .3 
4 

TABLE V 

SUMMARY OF BODY WEIGHT, GAIN, FEED CONSUMPTION AND 
MORTALITY DATA FOR TRIAL I 

Total feed 
Initial Final consumption 

Breed weight \'leight Gain ___:eer __ pen - ~ -

Silver Bar 4.47 6.68 2.21 
Silver Bar 4.25 6.60 2 • .35 

White Plymouth Rock 4.13 7.61 .3.48 
White Plymouth Reck 4.12 6.74 2.62 

White Leghorn 2.71 5.43 2.72 
White Leghorn 2.94 5.41 2.47 

2.80 549.; 
2.48 552.5 --
2.64 551.0 Total 

Silver Bar 4 • .39 6.01 1.62 
Silver Bar 4.09 5.63 1.54 

White Plymouth Rock 3.97 7 • .32 3.35 
White Plymouth Rock .3.91 7.35 3.44 

White Leghorn 2.70 5 .• 29 2.59 
White Leghorn 2.69 5.37 2.68 

Total 
mortal-
ity 

2 
1 

1 
2 

1 
1 

4 
4 

8 

2 
3 

1 
1 

l 
1 



Average_ 3 
4 

Average for 
treatment 

l~O 5 Silver Bar 4.22 6.09 
6 Sllver Bar 4.48 6.97 

1.0 5 White Plymouth Rocks 3.87 7.06 
6 v:hi te Plymouth Rocks J.98 7.23 

1.0 5 VJhi te Leghorn 2.62 5.27 
6 7.fhite Leghorn 2.73 5.18 

Average 5 
6 

Average for 
treatment 

2.52 509., 
2o57 528.5 

2.55 519.0 

1.87 
2.49 

3.19 
J.25 

2.65 
2.45 

2.57 517.5 
2.73 521.0 

2.65 519.J 

Total 

Total 

l1, 
5 -
9 

2 
2 

0 
0 

2 
0 

4 
2 -
6 

rv 
0--



S0urcE1 

Total 

Treatment 

Error (@.) 

Breed 

TXB 

Error (b) 

ANALYSIS OF VliRiii.N~E OF' CAI1'1 
roR TlUAL I 

d.f'. S.S. 

l? 5.6322 

' £. .0417 

3 .2369 

2 4.3.341 

4 .6521 

6 .J674 

tt •. s. 

.0209 

.0790 

2.1671 

.1630 

.0612 

** Significant at the 99.it level. 

$Qurae 

Total 

Treatment 

Error 

ANALYSIS OF VAF.ltJJCE. OF TOTAL FEED GOMSU~l) 
FOR TRiitL I 

d.f. s .. s. r;~~s·. 

5 1,550.81 

2 1,358.97 679 .. l"g 

.3 191.84 63.95 

* Significant at the 95% level .. 

F. 

35.4l'l<* 

2.66 

F. 

10.63* 



Male from 
treatment Pen - . 

o.o 1 

Total 
Average 

0.5 

Total 
Average 

1.0 

Total 
Average 

2 

3 

4 

; 

6 

Total 
eggs 
set 

86 

92 

178 
89 

91 

74 -
165 

8.3 

75 

57 -
132 

66 

TABLE VII 

li'ERTILITY AND HATCHABIL!TY CHECK FOR TRIAL I 

,\:~~-' - Percent 
hatch 

Dead Chicks Percent of total 
Infertile embrvos hatched fertility _eggs set 

0 4 77 100 89.5 

0 J 84 100 91.J - - -
7 161 180.8 

Sl 90.4 

0 5 82 100 90.l 

0 4 68 100 91.8 

9 150 181.9 
75 90.9 

0 ) 62 100 82.6 

0 2 52 100 91.2 - - - -
5 114 173.8 

57 86.9 rv 
CQ. 

-



ixir:tal II 

'Irial ''ius. :tnit tcd ln a1·d£sir to find a lsvel at which 

rese.r•pine woi1ld be of VD:lue :ln rodu.d.ng mortality ::.md possi

bly impr'ovlng feed efflclency. 'l1he levels of d:r'ug Hnd re ... 

sults secured ln 'I1rlal I were the basis for the selection of 

the treatment 1HVE1ls used ~.n tl:::.if3 tr:i.~il. A su1nm£U"Y of the 

aver·age body welght, gain, total feed co:ntrumption, f'ned ef fi ... 

ciency and rno1"tality data i~; presented in 'I1able VII1. 

The analysis of variance technique. Bnedecor (1955), was 

used to an21lyze gt1ln, ndjusted feed consumption, and feed ef':fi-

cicncy date... The analysts ls pres0nt,.ed as rt of Tabla VIII. 

1fhe analysis of" the datn :tndict1tes tht1t we:tght gain was not 

influenced by the use of reserpine at these levels. 'I1ho 1·@

sul ts tit lso t1hov:r thn t feed eff:teiency, as measured in rx.,und s 

of feed per pound of galn, vrn.s not signifieantly imp:roved at 

the so level::;. 

1.rhe analys:is of total feed consumption showed no statis

tl eel dU'ferenco whi. ch c::n.1tld be nssociated with trm:,, tment. 

'll1ia analysts was adjusted to tbf: m.inim.mri nu:mbe:r• of males in 

complet:l.on (:,f th,3 tri.stl. 1I'hese results are 

difficult to ln, considering the results obtained in 

'I'r:i.e,1 I~ 'I'he possibili.ty r•t;m;;:dns that the results obtained 

in Trial I were d1.1e to chance and not n tr1;.c1 difference that 

could be associated with tr'fH.ltmon·t~ 

P:i:0 om the ::rnrnmary of total mortality as shovm i.n 1.'a.ble 

VIII fJ lt is evident that tbe loss<1s wore not decreased by 

treatment but may have beon increased. This observation is 
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in agreement with the stateIDent made by Sturkie et al. (19.58) 
, --

that reserpine would appear to affEh!t the heal th of birds 

treated with this drug. 

Again, a.a in Trial I, a large percentage of' tho.mortality 

seemed to be caused by the vicious sex drl ve of the rw::,les. 

Actually, 81 percent of the Leghorn mort.211 ty and 93 percent 

of the Now Hampshire mortalfty resulted from this cause. When 

a male apparently bec:-un9 weak or crJm,led from any CfiUSe, he 

quickly ·became the object of tho other ms.les• attention .. 

Riding was continuous until the male died 01., v.it~.s removed from 

the pen. After the weak n•uiles wer·e removed from the pen:t 

f'ight:lng bec::1me prevalent r,unong other males. Defeated males 

were chased until they were too weak to escape. These males 

were then rldde.n until death occurred. 

At no time during the trial v.rere there any visual signs 

of sedation. A summary of average high and low enviromnenta.l 

temperatures is presented in Table X. 'l'hese data were kept 

in order to determine rihether a relationship existed between 

envtronm.ental temperatures ~nd the factors being eonsldered 

in the study.. Lessin arid Parkes (1957) reported that signs 

of. sedation did not occur in the mouse v1hen the environmental 

temperatures vmre rrm.intiained at near the body temperature of 

the mouse. From. analysis of' datra obtained during each weigh 

period, there viere no indications thi..l.t the :tncrease or decrease 

:i.n environmental tem1.,er~,.tL>.re had any effect upon the weasure-

ments taken. 



TABLE VIII 

ANAL"iSIS 0.F' DATA OBTA!N];D IN TRIAL II 

·-· ~-, '!"'-- ------Total feed Feed con. Lbs. of 
Initial Final con. ad,j. per bird Lbs. feed feed per ~fortal-

Gain. to 39 birds per day _per bird_ lb. gain ity 
~~~-

o.o I N' .lI. t:";,.15 6.57 2.42 848.91 .259 21.77 9.00 4 
o.o II N.H. 4 .• 12 6.63 2.51 853.74 .260 ?1.88 8.72 3 
o.o I W.L. .3.0J 4.62 1.59 720.06 .220 18.46 11.61 7 
o.o II !;If "t' 

-~l;' • LJ. 2.89 4.65 1.76 69.3 .87 .212 17.79 10.11 6 -Total 20 

1.0 I N .B. 4.12 6.61 2.49 847.54 .259 21.73 8.7.3 ,_'I 
-' 

1.0 II N.H. 4.17 6.62 2.45 877.29 .259 21.go 8.90 5 
1.0 I 1;1·. L. J.02 1,..59 1.57 710.'.33 .216 18.20 11.59 4 
1.0 II 1N .L. 3.02 4.81 1.79 702.25 .214 18.01 10.06 10 ..____ 

Tote.l 27 

2.0 I N.H. 4.03 6.4./1 2.45 831.18 .25/} 21.32 8.70 3 
2~0 II !1.fI. 4.05 6.59 2.54 859.89 .262 22.05 8.6.S 9 
2.0 I V,i•L. 3.05 l,,069 1.61,i, 726.38 .222 18.63 11 • .36 11 
2.0 II t\! .I.Ill 2.95 4.t{2 1.87 712.00 .217 1[~.26 9.76 ~ u -Tot1c)1 31 

3.0 I N.H. Li .• 12 6.71 2.59 86l~.4, .264 22.17 8.56 4 
.3.0 II N.H. 4.09 6.52 2.43 804.68 .21t6 20.64 8.49 6 
3.0 I llT.L. 2.99 4.71.~ 1.75 725.)3 .221 18.60 10.63 8 
3.0 II t7. L. 3.10 l+.69 1.59 7:32.5:3 .224 18.79 11.82 6 -Total 21+ 



Source d.r. M.S. Wl.S. M.S. 

-
Total 15 

Replication 1 .012 89.92 .198 

Breed 1 2e50** 70,879. 75** JB.404.** 

Treatment 3 .003 18.46 .054 

TXB J .002 485.6.3 .079 

Error 7 .019 4S3.22 .620 

·----~~------~~~~------.... ~~~~~----~--~--~~~~~~~~~~~~~~~~~.~~~--.... ~~~~--~~~--~ ................ --~~--~~--~~~--~------~ 
** Significant at the 99% level. 

\.,.) 
t-1 
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1 III 

Total 

feed consumptlrn:1 11 vieight 3.rl; and feed e:fficienc~r data were 

oxarm .. nr2ld statistically according to th0: method of &1.nr:lysis of 

var•ianC{) presented by Snedeco1: ( 1955).. Prom thls analysis it 

:i.s evlden·t higher 

levels of r-ese:rpln.o.. 'l'his is in 1./1.greerrmn'b ·with the results 

obtained :in iJlrltils I I I. 'l1his ;}ou ld probnbly le,:Ad to the 

conclusion thGt levels 11:t per 

kilogram o.f diot do not slgnifica11tly af'feet ,ueight gains. 

Again, as in Trial II, total ad justed feed c:::ms 

efficiency of feed utl zation were not apparently affected 

by the treatment levels used. 

A close observation of total mortality for each treat-

ment levt'.ll r.;ould lead to conclu.s:lo.n th&t no dif'forenc.e 

levels of reserpine used in this trial. 

As in the previ ou.s trial,. tilort1ali ty t.ff'iJd to be cau.sed by 

the vicious sex clrive of' the rt111les. As in Trials I and II,. 

no visible signs of' sedation were observed. 1."1 curm:riary of the 

average high and low temperatures of e11ch of' the weigh periods 

riod,. from 

~mvironmenta l 

temperatu:rt) was ,:;onslderably loner tban in previous ;,eriods. 

This tcritp<':lra ture ·,1ns well br~low the nver'age body temperrt-



t. " ..... .-::, •.r,,f' tn' .. · .,--:.~. m. 5,., ... ,' l·tC-:. ( 1ro· 6'' ... r;. 0 1_:p. ) -· "''j" • 1 • f" d t. c.u.o - ·- ""'-· ·:: "' .. • 11 0 visua s1g11::i o se-n 1.01:11 

were obtained. 

the results cause oft lower tem-

perature. 

'l'he results obtcdned fi"'om 'l'riv.ls I, II and III indicated 

that thfJ levols of :reserpine used bD,d not signif'icantly in-

fluenced reed consumption, weight 

this point, it became desirable to know i.f the rnature male 

chicken co,J,ld be lnfluencod by a very high oral intake of' 



'l'ABIB IX 

SUf'il\!.ARY AND UlALYSIU 01'"" DATA OBTAUI:t:D IN TRir~L III 

-' ---·--------·----------------------~---~-----------------~-------· Total feed Feed con. Lbs. of 
Initb.l Final eon. adj. per bird Lbs. feed feed per fJortal ... 

Irc;1a,~, . £{,en, H;c~fld weight; ·weiseht Q~.in tg 32 birg§ nor d&;l .. Pet bird lb; en1n it:t 

o .. o 
o.o 
o.o 
o.o 

.;.o 
.3.0 
3.0 ,.o 

6.0 
6.0 
6.0 
6.0 

9.0, 
9.0 
9·.o 
9.0 

I 
II 
I 
II 

I 
II 
I 
II 

I 
II 
I 
II 

I 
II 
I 
II 

N.H., 
fJ .l!. 
1:J .t. 
'!.fi .L. 

I~ .t-l. 
N.H. 
W.L. 
1iV.L. 

r: .H. 
N.H. 
\G' .L. 
'ii, L. 

I~.B. 
N.H. 
·{J .aL. 
W.L. 

6.57 
6.76 
4.64 
,(.64 

6.49 
6.62 
4.61 
4.e2 

6.49 
6.60 
4.65 
4,83 

6.69 
6.51 
lu74 
l.i,.70 

7.56 
7.73 
5.43 
5.45 

7.56 
'7.43 
5.46 
5.44 

7.44 
7.43 
5.35 
5.17 

7.44 
7.56 
5 .Ji.3 
5 .J;,? 

.99 

.97 

.79 

.81 

1.07 
.81 
.85 
.. 62 

.95 

.a3 

.70 .3,. 

• 75 
1.05 

.t,9 

.?? 

521.17 
;45.29 
467.J4 
443.26 

540.43 
522.32 
452.28 
482 •. 34 

512.68 
551.24 
4()5.95 
466.70 

543.77 
529.97 
/;49.4~ 
4.62.85 

.259 

.271 

.2)2 
o?2Q 

.268 

.259 

.2?.4 

.239 

.254 

.274 

.231 

.232 

.270 

.263 

.223 

.:?JO 

16.29 
17.04 
14.60 
lJ.85 

16.89 
16.32 
14.14 
15.07 

16.02 
17.23 
14.56 
16.,56 

16.99 
16.56 
lt,.05 
14~47 

16.45 
17.54 
lf!.48 
17.10 

Total 

15.79 
20.45 
16.63 
24.31 

Total 

16.$6 
20.76 
20.80 
42.91 

Total 

22.65 
15.?? 
20.36 
lS.76 

Toto.1 

7 
12 
4 
2 -25 

7 
7 
3 
4 -21 

s 
9 
2 
3 -22 

8 
9 
5 
2 -24 



Source d.f. M.S. M.S. M.S. 

~----~~~---..... --~~ ..... ~~~--~--~~~ .... ----~~~ ......... --.... ..-~ .... ~~~~--~~~~~~--~~~--~-~--------~~--~----~~~--~~ ... ~--~~~ 
Total 15 

Replication 1 .022 161.74 54.91 

Breed l .214* 20, 781+. 27** 68 • .39 · 

Treatment. 3 .024 23.19 47.41 

TXB 3 .009 71.46 36.01 

Error 7 .023 280.li.5 37.71 

... ~ .... ~------.-.~~--~~--~----.... --~~.,~---... ~--.... ~~--............. ~--~------~--~~~~--..... ~~~~--~~~--~--~~--------~~~ .... ~~----................ ~~--~---------
* Significant at the 95% level. 

** Significant '.:,t the 9C/l:i level. 

'vJ 
~ 
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BY PERIODS, 1958 

Trial II 

=·--= .. --~ ··=-=====· ==========-==-=====·=· ·==-=· ==· =·======.:-::::--
1~-26 to 
5-17 

5-18 to 
6-7 

---·-· ---·.. ,-;---·--------

High 

Low 

75~0 

5B.3 

6-8 to 
6-28 

87.1 

66,./.,. 

6-29 to 
7-19 

70.0 

__ g...,_, e• --~s$-~-------------------------

High 

Low 

7-20 t.o 
B-9 

91.1 

72.l 

".Cf\.BLE XI 

Trial III 

8-10 to 
8-JO 

91.l 

72.1 

s-:n to 
9-20 



·rr :ta l. IV 

'l'rlal IV wr,s 1.nitlatod in order to find a level at 

ch rnsles would 

other signs of drug o 

twenty-ftve 11 

visual signs of sodation, or possibly 

ct. 'Io ttie .knowledge of the author, 

res:crpine per kllog1"'t:nn of· di0t is 

throe or fou!' tlmes g.r•e:"atter than any level 

fed to any avian species. 

t has ever been 

'!'he summary rmd analysis of tho datf.,. obtatne<l in t!:Lis 

t:r0 lal e1.r·e presented ln ·Table XII. The relative size and 

the nurr,ber of' re.r:,licat:i.ons in this trial lJaa a lirniting :factor 

in the reliability of this experiment. Altho these factors 

were ;present, it was evident :that these levels did not affect 

either growth or• fe.ed consumptlon to a degree that may htwe 

been detrimental. 

Tho drop in .morning and afternoon body temperature does 

not show an apparent difference due to tr·eatment levels. 

The average d ly high environn1:3ntal temperature for this 

ten-day tl->ifil V'las 92. 3° F. As stated previ :)i1sly, high environ

mental tempera tu:re :ma;r possibly inhibl t signs of seda tlon and 

hypothermia. This agreos nith work reported by Ettrl (1956), 

Vi hen he stt. ted tbs: t tho thermic effect of r0serpin;:3 may 

be ,Jrevented 

in milligrams is presented :tn 11.'able Xll. 'I1he two males that 

received t~enty-five milligrams of raserpine per kilogram of 
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diet \Vere consuming an av::n·age of 3.33 and 3.09 milligrams of 

reserpine per day. On the basis of milligrams of reserpine 

per k1.logram of body weight, this vrnuld be approximately O. 94 

milligram. 

Sturkie et al. (1958) reported thFJ,t capons were tran-

quilized with intra-muscular injections of 0.1 to 0.2 mllli-

gram of reserpine per kilogram of body Weicht. This could 

lead to one of t,vo conclus:Lons. B'irst, that the metabolism 

and absorption of this drug was not high enough to cause 

visible signs of sedation. Thls assumption is not safe con-

sidering the results secured by Hewitt and Reynolds (1957), 

Carlson {1956) and others using orally administered reser-

pine. Secondly, if the drug were sufficiently absorbed, 

which seem.s likely~ endocrine secretion of the testes must 

in some way buffer the ability of reserpine to produce tran-

qui li z:c1 t:i. on. 

F'ro:m these obse:rvt=ttions, it become~ evident that the 

possibility of a sex difference in the response to rcseruine ,. 

treatm('mt may be a lim:L tln@: factor in the use of th:i. s drug 

on males. This possible sex difference is supported by work 

by GU.breath !Lil _al. (In Press). 'J:his study indicated a. savings 

in feed and an improvemont :.i.n egg welr,ht and shell quality 

with ~hite Leghorn hens receiving a diet containing 2.0 milli-

grams of reserpine per kilogram of ration. 



Treat. r\fu.le 

o.o 2 
3 

10.0 7 
9 

15.0 6 
8 

20.0 4 
10 

25.0 1 
5 

Source 

Total 

Treatment 

Error 

TABLE XII 

SUMMARY AND .A:~ALYSIS OF DATA OBTAHJED IN TRIAL IV 

Initial 
weight 

;.8 
5.8 

;.2 
6.5 

6.9 
5.7 

6.J 
7 .. 1 

7.2 
6.2 

d.f. 

9 

4 

5 

Final 
weight 

6.S 
6.4 

5.7 
6.8 

?.5 
6.7 

6.8 
7.5 

7.9 
7.0 

Ga.in 

1.0 
.6 

.5 

.J 

.6 
1.0 

.5 

.4 

.7 

.. 8 

.079 
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Initial Final 
A.~1. A. r.:J. 
body body 
tP-mp •. temp. 

107.4 106.6 
108.0 107.0 

107.8 106.7 
107.8 106.3 

107.6 106.0 
107.8 106.2 

107.~ 106.2 
107.0 106.2 

107.4 106.6 
108.6 1()6.5 

Drop 
in A.~1. 
body 
temp. 

.8 
1.0 

1.1 
1.5 

l.6 
1.6 

1.0 
.8 

.8 
1.1 
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'l'l\BLE XII (Cor11 t,) 

.... ---------~·------------· Initial 
P .rrr. 
body 
temp. 

107.2 
107.8 

107.2 
1os.o 

107.5 
107 ., •. 

106.8 
107.6 

107.2 
108.4 

Source 

Final Drop in ?'Ped Actual da:t 1y 
p .Wi.. con. con. of 

body body in reserpine 
temp • _ ____.!:~ _____ §_tr_a_m_s ____ i_· n_, _m_i_l_11_· g_,r_a_m_s_ 

106.7 
107.0 

106.? 
106.0 

106.4 
106.0 

106.1 
106.0 

106.4 
107.0 

d.f. 

.5 

.s 

.5 
2.0 

1.1 
1.4 

~7 
1.6 

.8 
1.4 

1,200.2 
1,121. '7 

951.1 
977.7 

1,L4.8.7 
1,381.2 

1.,067.7 
1,230.2 

1,:no. 7 
1,2.37.7 

rJ] .s. 

o.o 
o.o 

0.95 
0.98 

1.72 
2.07 

2.11,i. 
2.46 

3.33 
3.09 

------·-·------
Total 

'l'rHatment 

Error 

9 

4 

5 

11,01,3.35 

26,648.50 
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SUMMARY AND CONCLUSIONS 

F'our trials, involving approximately nine hundred 

ninety chicken males, were conducted to find levels at which 

reserpine would reduce mortality and provide satisfactory 

growth when administered to segregated males on range. 

Levels of r•eserpine were administered in the feied well 

above the recommended therapeutic doses for other domestic 

animals. Levels ranging as high as twenty-five milligrams 

of reserpine per kilogram of diet did not appear to have a.ny 

affect on growth, feed consumption, mortality or social con

duct of the males urider study. 

From the results obtained, there appeared to be no 

difference between males of the four breeds used as to their 

susceptibility to drug action. There was, however, a signi

ficant diff ere nee be tween these breeds in their rate of go.in 

and efficiency of feed utilization. 

Results obtained from these experiments show the need 

of further research. The high mortality that occurred in 

•rrials II and III, as a result of fighting, shows the real 

need for a neurotropic drug o:r drugs that will cont.rol this 

loss. It is possible that levels of reserpine higher than 

those used in these trials would be e.ffective in controlling 

high death losses in range males. There is the possibility 

that other neurotropic: agents may be used to a greater ad

vantage than that whi.ch was used in these trials. 
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