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I NTRODUCTI N 

Two l ines of S i lver Ok l abar chi c ,::: e n s, c a lled the F a st 

:.111d Slo vJ Grow t h l ines , na ve b e en devel oped at the Ox l ahoma 

A~ricul tural Expe r i ~ent S tatlon . The Fast Li11e ha s been se 

lected fo r r api d ir,rowth to twelve week s of a,~e , whi le the 

Slow Ll n e has b een selec ted for slow vrowth to t welve week s 

'Jf a :to . Select i n f r severa l .:_:;e nera t ion s ha s p r oduced t wo 

lin es of birds whi ch differ ln s·x and twelve -week body 

wei .-\ht . 

Although strain and b r eed d iffere n ces ln 3r owth r a te 

have b ee n ob served by many workers , l ittle informat ion i s 

a v a ilable indi c a t· nc; t h r'.) u 0;h what me c hanism o r phy s iolo g i c a l 

manner t h ese differe n ces operat e . A stu dy o f some of the 

e ndocrlne dil'fere 1ees , if any , b etween t he Fa st and Slow 

growln g Silver Ok l abar l.ine s , i ~i;h t help u s underst and g r owth 

pattern s in poultry . It l s bel ieved that phe notypi c d"ffer 

enccs among strains of poultry nre , !.lt le n st part:lal l y , 

c aused by differen ces i n end0crlne a cL i v"ty . 

The object · ve of thi s investi ,sa t ion i s to find any 

phy s lo l o ;-,:tc a l differen c es be tween fa st 'lnJ slow ·1·row l n "' .. • ~ > ( ) 

chi. c , e n s , wlth :.; pu c ial a ttention directed to any differ 

e n ces .!. n thyr oi d a ct ivity . 

1 



REVIEW OF LITERAT URE 

Ina smuc h a s t h e main object of this t h es i s is to di s

c over differen ces, if any , b etween t h e t hyr oid function of 

Fast and Slow Growth lin es of Silver Oklabars, it seems de

s irable to revi ew t h e anat omy and physiology of' t h e t hyroid 

g l and in the c hi c k e n . Differen ces in secre tion r ate s of the 

t hyr oid g l and reported between strai· . s, b reeds and spec ie s, 

a s well as the assay methods u sed to detect t h ese differ

e n ces, will also b e revi ewed. 

Thyroid Anatomy 

Gro ss Anatomy -- In bi rds, the two l obes of the thyroid 

gl and a re c ompletely separate . These lobes are located on 

e a c h side of t h e trach e a at t h e e ntrance to t h e t horac i c c a v

ity, a s s hown by Cruicks::1ank (1930 ). Th ese c;l ands are oval 

s haped and va ry from a l i c;h t to a very da r k red in c olor . 

Th e si ze of t h e t hyroid 6l ands , whi c h i s very va ri ab le , 

depends upon many factors s u c h as season , e nvi r onmenta l tem

peratu re , a ge , a n d diet. 

The b l ood i s supplied to t h e g l ands by a branc h of t h e 

c arotid a rtery c a lled t he thy r oid a rtery . Th e b lood i s 

drained from t h e g l ands by vein s whi c h e mpty into the ju :-1'u

l a r vein . With t h e po s sible exception of the adre nal gl and , 

probab l y more b l ood flo ws t h r ouc h the t hyr oid g l and than any 

other g l and in the body , Turner (1940). 

2 
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It i s d oubtf u l that the abundant vasomotor n erves, 

whic h a re loca ted in the walls of the t hyro i dal blood ves

sels, c ause the secretion of t hyr oid hor mone as was s hown 

by Uotila (1939). Th e function of the sympathetic nerves, 

however, is to re gul a te the flow of b l ood thr ough t h e gl and . 

The fact t hat thyroxine i s secreted when i ts nor mal n erve 

s upply is cut, or wh e n the gl and i s transplanted to other 

p art s of the body, indicated t hat thyroid secretion is not 

under nervous control. 

Microscopic Anatomy -- Th e micro scopic appe a r ance of 

the thyroid gland s hows an aggregat e of spheri c a l s haped 

follicles which may vary in s ize. These folllcles may o r 

may no t c ontain collo i d a s wa s found by La rson , et a l (1945 ). 

The colloid contains the specifi c t hyroid hormone, t hyr ox

ine . The foll i cles a re l ined by e ntodermal epithelium which 

a re t h e secretory cells. These epi t h ellal cells a re sur

rounded by interfol l i c u l a r c onnective tissu e a s stated by 

Turner ( 1')48). 

'l'hyroid Physiology 

Genera l -- 1'he secre t ion r a te of t he t hyr oid gl and is 

ge nera lly believed to be governed by the bala nce between 

the t hyroid ho r mone and the t hyrotr opi c hor mone of the an 

terior pituita ry a s s hown by Payne (191+4 ). A l owered thy

roid hormone output c auses t h e anterior pituitary to re

lease more thyrotropin ( TSH ). Th is process takes pla ce to 

keep the balanc e between the TSH and thyroid ho r mone normal , 



whi ch in turn, holds the ba s a l me tabo l i c r a te wit h in a no r

mal r ange. Oth er fac tors could po ss ib l y affect t h e rele a se 

o f t hyroxi ne d i rectly , a s wa s s tated by Monr oe and Turner 

(1949 ), but they have not y et been de monstrated. 
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Dvoskin ( 194 7) s howed t hat it wa s evident t hat 'l'SH is 

con cerned wit h both t h e synthesis and release of t h e t hy 

r oid hormone from t h e t hyr oid g l and . Thi s i s in a ccord with 

numerous other investigators. 

To demonstrate t h e effects of t h e t hy ro i d, it i s nec

essary t o i nduce hypothyroidism and hyperthyr oid i s m. Hypo

thyroidism is genera lly produ ced in t wo ways: 1 -- by sur

gically removing t h e thyroid gl and (thyr oidectomy ), and 2 

by feeding an anti t hyr oid s ub stance. Th e t wo antithy r oid 

s ub st a n ces mo st widely u sed a re t h ioura c i l and thioure a . 

Thiourea is t h e more toxic of the two , t herefore, t hiour a c i l 

is the mo st widely u sed. Hyperthyro i dism i s produ ced by 

feedi n g c ompounds c ont aining t hyr oida l a ct i v i t y . 

Effects .2!.! Growth -- Si nce the TSH and t hyroid hor mone 

bal ance holds the ba s a l metabo l i c rate wi t hin a no r mal r ange, 

it c ould b e expected t hat the thyroid hor mone exerts as i m

portant infl ue nce up on gr owth in chi c k e n s. Many investi ga

tors have stu d ie d thyroid function a s it pert a i n s to growth 

in chi ck e n s. 

Hypothyroidism Bl ivai ss (1 947b ) s howed t hat tota lly 

t hyroidectomiz ed Brown Leghor n mal e s di d not attain nor mal 

growt h . Th ey were s mall and s quat ty whe n c ompared to the 

c ontrols. 



Thiour a c i l f ed fo r 16 d ay s t o ten- d ay - o l d chic k s d i d 

not impr ove fe e d c ons umption or ga i n i n we l gh t a s wa s r e 

porte d by Kemp s ter and Tur n e r (1945 ). Howe ver , in t h e 

s e c ond t r ial of e i ght - week - o l d chi c k s f e d fo r 5 we eks, 

t h e r e wa s a marked i mpr ve me n t i n c a r c a ss qual i t y . 

Andrews and Schnetz l er (1946 ) f ed t hiour a c il a t l evel s 

of 0 . 025 , 0 . 05 , 0 . 10 and 0 . 2 per cent to six- week- o l d Barred 

Plymout h Ro c k chi c k s for a p c rl:>d of u week s . Th e ir results 

s '1ov1ed t :1a t t :1e tre ated b irds re quired less f eed p e r p und 

of gain t han t h e c ont r o l s . 'rl1ey a l s o s howed an i mprove rnent 

i n mar ket qual ity of t h e c arc a s se s . 

No t a ll t hiourac i l-fe d birds s h owed favorable resu l t s , 

h oweve r , a s s hown by Gl azener and Jull (1946a ). Th e y r e 

ported t hat t hiour a c'l de c r e a s ed both g r owth r a t e and f e e d 

c ons umpt ion of b roilers . Th e y a l s o r e ported t h a t t h e mar 

k e t qual ity of the c arc a s s wa s not i mproved . 

Hyperthyr o ldi s m -- Parker ( 1·1~-3 ) fe d t hyr oac tl ve io d o 

c a sein to Rhode Island Red day - o l d -chic k s for a peri od o f 

twe l ve week s . The d i ets c ontained f r om 0 . 025 to 0 . 2 per 

cen t of iodoc a sein . Th e c h i c k s ~1ic h received the l ower 

levels , 0 . 025 and 0 . 050 per cen t , made greater gains and 

r e quired l e ss f eed per p;ram of gain t h an did t 1e cont r ols . 

Chic k s fed h l sher levels of iodoc a sein, 0 . 1 and 0 . 2 per 

cent , gained lllor e t h an t h e c on tr0ls . Tl1e c i ck s f ed 5.odo 

c a se in utilized t heir fe ed more e ffi c i e n tly t han the c on

trols onl y d urin ·r t lw o ore r a pid growin~ period . 

Th e results of Irwln , Reinek e and Tu r n er (1943) al s o 
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s howed t ha t iodoc a se in a t t h e 0 . 0 8 per cent level p r o du ced 

the most s a t l s fn ctor y resul ts f r om t h e standpoint of g r owth . 

W11eeler a nd Hoffmann ( 1 948 ) reporte d t ha t f eedin6 O. 0 2 

p er cent t hyroproteln , c ont inuously between twelve a nd twe n ty 

four week s of age t o Rh ode Isl a nd Red c o c k e r els and pullets, 

resu l ted in no si gnifi c a n t imp r ove me n t in g r owth . 

Effects on Feath er ing The e ffe c t of t h e thyroid 

g l a n d upon the p l umag e of t h e fowl h a s b e en st udi e d by many 

inve st i g ato rs. 

Hypothyr oidi s m -- Bl ivai ss (1947a and 1 9L~7b ) reported 

t hat fo llowin c omp lete t hyr oidec to my , a ll p l uma?;e sta6 e s 

of Dr own Legho r n s e xhib ited a rep l a ceme n t o f no r ma l pi gme n 

tation by r e ddi s h - b rown pi ,_;ment . Th ere wa s a decre a se in 

bar bul ation, and the fe ather i r owth r a te s were red u.ced . 

Chu (1940 ) reported t ha t in Barred and White Ro c k s 

t hyroide c tomy did no t s ho w any a l tera tion in t h e c o l or of 

t h e p l umag e , but did s h ow, however ., a reduction of barbules . 

Ju l-m ( 1 946 ) fed t h iourac i l in the propo rtion of O .5 pe r 

c e n t feed ., d r y wei ._,;h t , ln t ap wa t er t o 1nale and f e . a le Br own 

Le (;hor n c h i ck s , c o mmenc i n6 a t se ven weeks of a 6e . Whe n t h e 

control s were in full adul t p l uma~e , test males s ho wed red 

f e athered pi t!;men'L s and redu ced ba rbu.l ation . Te s t f e males 

devel ope d fe a t h e rs s i mi l ar to t h e ~na le s , but wit h l itt le a l

tered pigme n t a t · on . '11 h es e res u.lt s are about t h e s a me a s 

s h own fo r f e a t h e r c hanc;es a s ob served after t hyr oi d e ctomy . 

Hyperthyr o iJ. i s m -- Crew ( 1<) 25 ) reported t h at t h e a dmin

i s tra ted of desi cc ated t lcyr oid to c oc k - fe a t i e red c o c k s p r o -
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d 11ce ' a p l u':1' 1;e t h at w~ s dlsL n c t l y 11enny i n struct LlI'e and 

c oloration . These resu lts were si ni lar to t ho se obtained 

by Cole and Hut t (192d ) . lutt (1930 ) a lso reported i.wn 

feat h er-L u ;~ n 1:1u l c s after ilalcs were fed thyroid iodlne . 

iie renorted that dep .. ~,.-;1en t ati o11 vms quite !nar,rn:i in t h e 

c a se of t,no heavy doses , hut les ev_dont tllan whon s ma ll 

er do ses were admln s tored . 

E'ilirie 11s and Parlrns ( l J40 ) reported that L1yrox.l n o s timu

l at e s mel <1n tn f r1:1 t lon tn 10s t b reeds . Howevor , excess do s 

, .-·es w:tt 1 t hyrox· n o •nay c aus e d e pi,1,mentati:.>n . Th e more rn.p -

idl y _--;r ov t n;~ f e , t lw rs are t h e :1ost sen s itive to t h e s p oc L c 

e ffects of t icyroxlnc . 

li ltu ( 1)40 ) re1nrt Jc.i t i.1·,. t under C·'Jlld i. t tons of hypcrtny 

r o ld.i s lll , t : C p l uum.:3e c i,an,:;es whi c h resulted were t ~le op ·Jo s 'L te 

V> t ·1o se b t aL ed v,iti 11.ypothJroldis::1 . I n ti1e 3arred and 

V{t1i t e Roc,cs t h e r e was n ful l devel op: e nt .Jf b .. 1.rbulcs . 

r·1he n t hyroa.c t t ve iodo c a sein was fed l n t h o 4ic t __ n t l. e 

amount of 0 . 08 t o 0 . 2 per c ent to d y - old- chl c l<. s for a peri 

od of twelve W<Y:l k s , the c hlc k s were 1<1 r e fully feat hered t han 

were t 1w c ontrols , Pa r ker (l<)li.J ) , and Irwin, e~ a l (l)/1 J ) • 

.Cffcc ts on Ei • , . .Pr'Jtluct · on - - ~:lany invest 1. ;-:2 tlons :.1a ve 
- .:::.u.... - ~ 

b een mD.de on f foe ts of t }w t hyr'J i on e :1:g prJduc t ton · n an 

e ff'::> rt to -tnc re r; s e r;-; pr 0Hiu.ct ion durt.n ;; n'.)!"'113.lly l ow p er iods 

o.:' fecw1di t7 . 

Hv:,othyroiJ s,11 -- :,ii1c '.1enter (1 ) 3)) r e p::n"'tod t hat i.n a 

a Je c J'e •' se l u e, ~,:~ ;r .Jau.ct !. on f r .) 1 1 J . Tl t·::> 0 . }~2 c v :.J per hen 
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per we ek . Tay l or and Uur me ster (1~40 ) a lso r e por t e d t ha t 

e gg p r odu ct ion wa s r educ ed a pproximately one - thi rd t o one 

fo urth of t ha t of no r mal h ens after c omple t e t hyroidec tomy . 

Gl azener and Jull ( 1 ,)46b ) r eported t irn. t the u se of thi 

ouraci l t o depre s s t h e t hyr oid did no t appr e c iab l y l owe r e gg 

produ ct.L on . 

IIyperthyroLd1 s m -- Turne r , e t a l (1945 ) repe>rt ed t hat 

e ri·r• p r oductlon wa s mainta ine d at a more unifor m l evel dur -
1....)Ll 

hi:~ t h e s easona l cy c le of e ,~g pro du e ti on by maint a ining a 

unifo r m level of t hyrold hor mone in t h e feed . Tu r n er, et 

a l ( 191~5 ) fed t h ree l o ts with inc r e a s i ng amount s of iodlna t e d 

c rr s eln vhi ch llad hlu;h t hyroida l a c tivity . I n a ll t h r e e l o t s , 

t~e a verage p erc e n tag e e e3 pr0duc t · on for one y e a r was ve ry 

de f i ni tely h i ,.:;her than t hat of t h e c ontro l l ot . I t wa s de 

t erml n ed t l1at t h e optimum level of iodinated c a se ln i n t h e 

feed wa s between~ a nd 1 0 grams p er 1 00 pound s of feed . 

'rurn e r and Ke mp s ter ( 194 7 ) f e d t hy ropro te in in the amount 

of 10 gr ams pe r 1 00 pounds of f eed to a gr oup of White Le g 

ho rn h e n s in t h eir flfth l ay l ng year . These h e n s l aid an 

a verage of 93. 8 e gg s each d ur l ng t e y e a r , whl le s i ill l l a r c on

t r o l h e n s l aid an ave r a t;e of 58 . 9 e ggs e a ch . Hens fed t hy r o 

p r ot e in d ur i nz a three - y e a r per l d produc ed 11 . 2 per cen t 

more e ggs duri ng t h e t h i r d y e a r , 25 . 7 p e r cent more du r ing 

t h e fourth y e a r , and 52 . 5 per cen t more e ,;(i; s d uring the 

f"ft h y e ar t han the cont r o l gr0up . Thi s would indi c a te 

t h2t h e n s l e p t in a mild de gree of h y .. erthyroidl s m c ontin

uous l y , with a dvanc ing a g e , tende d to l ay a t a h l ~her r a t e 



t han no r mal hens . rrhi s mi ld hyper t hyroidism did not c aus e 

any increa se in rnortal lty . 

Hutt and Gowc (l r)L~8) repor ted t hat Whit e le6ho rn fe 

mal es when g iven iodinated c a se· n , at a level of approxi 

mately 10 gr ams per 100 pounds of feed , dicl not s how any 

tncrease in e g g p r oducti on over a period of seven mont h s . 

The treatment was st ar ted in J anuary , and fo r the first 

three month s t h e treated birds a c tuall produced less e gp;s 

t h an Jid the cont r ::>l s . After t he first t h ree months , t here 

wa s no s L :;nific a nt o r con s i stent e ffe ct . 

Comparative Secre tion Rates -- Differences in secretion 

r a te of t h e t hyroid t;_; l a n d reported betwe e n stra i n s, breeds 

a n d s pe c ie s , as well a s secre tion rates under cer tain envi 

ronmental co ndltions , wil l b e reviewed . I nduced t hy r oid e n 

l arg e ments wi ll a lso be dis c u sse d . 

Chi c ken s -- Schultze and Turner (1945 ) reported t hat 

there was a definite differenc e be tween t he t hyr oxine s e cre 

tion rate of Whit e Legh o r n c o c kerel s and Whi te Ply mouth Ro c k 

cockerels . The secretion r ate of t h e Whi te Le i/ho r n c o c k erels 

wa s ab0ut 1 0 per c e n t hi ghe r , pe r unit of body we i gh t , t han 

the vhit e Plymouth Roc k c o c k erels . Glazener , et a l (19lf) ) 

u s ed females from r apid gr owing and slow 11:rowtn;_i; s trR. ins of 

New Hamp s hi res and of Barred Plymouth Roe .K s to c ompare t h e 

st r a i n s for t hyr xine secretlon . The f e male s of the r api d 

~rowinB stralns 1a d a hl ,j1er level of secretion t h an did t h e 

fe males of slow g rowln ,; str a ins . Boone , et a l ( 1 950 ) c om 

pared the t hyr oid seer .tion rate of two s tra tns of Rhode Is -
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l and Red chlc k s wh ich were chara c t erized by fast and slow 

feath ering . No eviden ce was fo und t hat t he slow feather

ing trai t was due to a n inherently l ow thyroid secretion 

r ate ; however, in both c a ses t h e secret ion r ate of the 

males was slightly higher t han tha t of t h e females. 

The t hyroxin e secretion r a tes of hybr i d "double cro ssn 

chi c k s of Rho d e Island Red and Single Comb White Leghorn 

inbred stock s were determined by Mixner and Upp (1947). 

The hybrid chi c k s had a much h i gher t hyroxine secretion 

r a te a s compared to the single cross ch ick s. These hybrid 

chi c k s were a lso markedly superior i n their l e vel of t hyrox

ine secretion to chi ck s of a New Hampsh ire X Barred Plymouth 

Ro ck crosses. 

It wa s s h own by Mixner, et a l (191+11.), t hat maximum t hy

roid e n l arge ment was s e cured in about 11 to 12 day s when 

Wh ite Plymouth Rock c h ick s were f ed 0.1 per cen t t h ioura c i l 

in the diet. Th e females s h owed a grea ter t hyroid e n l a r ge

me n t t han did the males. Th e fema les a lso required greater 

amount s of t hyr oxine to depre ss the t hyroi d wei ghts to any 

g iven weight level, o r t o t h e nor mal level for their sex. 

The thyroids of l i ghter breeds of chi c ke n s produced larger 

thyro i ds t han h e a vier breeds. 

El-Ibiary and Shaffner (1950) s howed t h a t it was pos

sible to select lines of chi c k e n s tha t s how a wide va r iation 

in t h e e n l a r ge ment of t h e t hyr oi d gl and. With t h is t ype o f 

select ion, under c ondi tions of i nduc ed hypothyr o idism, it 

wa s s h own t hat v a r iation in t h e e n l a r g eme n t of t h e t hyro i d 
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r:; l and i s under 0~enet i c c ontrol. Shaklee and Shaffner 

(19S2) de veloped l ines of New Hampshire chi c k ens differ

in;_:; vlidely in thy roidal res onse to thiourac i l feedi ng . 

Day - o lcl- c hi c k s were fed a mash c ontainine 0 . 2 p er cen t 

t hiour a c i l t o f our weeks of a ,~e , at wh i c h ti r:ie t h e y were 

selected for l a r g e t hyroid isl ands and fo r s mall thy roid 

r;l anJ s . After one genera tion of se l e c tion , a hig,hl y s i r.; 

nj_fi c ant differen ce was ob served b etween t he t hyroid 

:~l an d s of t h e two l lnes when fed t hiour a c i l. 

Reine k e and Turner ( 19/t.5b ) mea s ure d t h e hor mone se 

cret· on rate in 1;roup s of two - wee lc - old White Plymout h R'J c k 

chi c k s at int e rva ls du ring one y e a r . It wa s found t ha t t h e 

1.!laxj_ mum secret Lon r a te was obt a ined d uri ng t h e fal l ( Oc t . 

and Nov . ) . The t hyroid secre tion r a te de cre a sed t h ereafter, 

and re a ch ed a l ow d u r ing t h e l a tter part of Marc h , and re

mained a t t hi s l ow l evel unti l Au1~ust . Du r in6 Oc t ober, t h e 

t hyr oid secretion r o se a ~a ln to ward t h e no r mal wi n te r level 

ob served t h e previous y e a r . 

Kl einpe ter a!1d [11i xner (19l~7 ) s howed t h at t h e t hyr ox ine 

secretion r ate of day - o l d -ch l c k s wa s not affected by the 

qual ity of lj_ r,ht , but was infl uen ce d by t h e quant:i.ty of 

l i r~t . Chi c k s whl c h re c eived light fo r a period of 24 
hour s had a higher s e c retio n r at e t ::1a n ch i c k s whi c 1 only 

rece i. ved 1 2 hours of 1 j_ ,,~h t . 

Du c k s -- The t hyroxine s ecr e t lon r a te of three - we ek 

o l d White .Pe1dn du c k lin g s wa s determi ned by Hoffmann ( 1 950 ). 

Th e secr uti~n r ate of the d u c k ll n ~ s wa s s hown t o b e approxi -
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rnate l y d 0uble t h e t hyr oxine s e cre t ior1 r a t e of c h l c lrnn s o f 

c omparab le we ight . Thi s i s ev ide n ce tha t a no r mally high 

t hyroxine secret ion rate is res pons ib l e fo r a fRster g r owt h 

patt ern . Biellier and Turner (1950 ) determined t hat the 

t hyr oxine secret ion r at e of White Pekin fe males was slig h t l y 

g re a ter than that of the ma l e s . The feeding of 0. 1 per cen t 

thiour a c i l in t h e diet of the duc k produced a g rea t er hyper 

trophy of t h e thyro.id gl11nd tl'lRn of any other species re 

ported . Al s o , the normal t~yroid we i 3h t of the duc k is 

g reat0 r in re l ation to body wel ,,,ht t han t ha t of any fowl 

s tudie d . 

Turkey s -- Smy t h , Jr . , and Fox (1951) found t hat th e 

t hyroxine secret ion r ate of t h re e - week - o ld poul t s wa s inter

mediate b etwe e n p revious l y rec o r ded r ate s fo r chi c k s and 

duc k s for similar we i gh t and age . Sex differences in sec r e 

t ion r a te of t hyr ox ine were inc on s i st ant . Howeve r , a rrJ.nr k ed 

sex d.tffe re n ce was ob served in re i?,Rrd to t h e c omp e n s ato r y 

hypertrophy of t h e t hyr oid .~~l and followin;_;; t hi )Ur a cil a dmin

i stra t ion a t a 0. 1 per cen t l eve l :n t h e feed . The female s 

responded by a gre a ter t hyroi.d enlar g e me n t t han t h e males . 

Cros s bred offsprin~~ were found to hav e a hi ;:i;he r t hyr oxi.ne 

sec r e tion r ate than purebre d s . Thi s i s in a ccGrd wi. t h the 

t hy roxine secret ion rate of hybr iu "double c r ,)s s" c ,1 :c i.{ s a s 

wa s s hown by 8ixner ~nd Upp (1947 ) . 

Swine -- Daird , et a l (l '::62) s howed t ha t pi ,,; s b elon:_,;ing 

to two genet i c al l y different l ines , selected for r api d and 

slow r ates o f g aLn , did not s ho w any s· ;,:nifi. c ant d ifferenc es 
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in t hy ro id rni ,;ht s in rela tion to body we; ;3ht . There were 

a ls::> no signi f lcant differen ces oetwe e n sexes . Reine ke, 

et a l (l94B ) s tated t hat t hyr oid we i gh t a l one i s a very 

poor inde x of t hyro i d ,_;l and a c t ivity . The y stated t hat 

the t hyr oid secretlon r ate for p · 1,;s i s a t a maximum i n 

yom1g , r apidl y rr owi n g animals . rr h e admini stration of 

t hyrop r otein wil l c aus e s ome increa se ln ~rowth r a te if 

the do sa ; e s a re in t h e proper a:n.ount . 

Ra ts -- Th e t hyroxine secretlon r at e of y oung male 

a l bino r at s wa s d e t erm.tned by Rei n e k e, et a l (1945 ) . Th e 

r a t s were ~i ven 0 . 1 per cen t t h .t our a c i l in t 1e i r dr inkin~ 

wa t e r for a period of two week s . The eff ect of t h e t h i ou

r :lci l a l one d oubled t h e t hyroi d wei ..::;ht , and de pre ssed t h e 

meta ~ol i c r ate 23. 7 p e r cen t . De1np sey and Astwood (1943) 

r eported. Vrn.t the r a te of thyroid enlarg e ment , in response 

to t1iourac il admini s tra tion, wa s low in hot e nvironments 

and hi f)1 whe n the r at s were mai n tained in t h e c o ld . Th e 

a v erage t hyroxin e s e cre t.ton r a te of r at s l s gre a ter t han 

t hat fo r chi c kens but i s sl i gh tly le ss tha n the secretion 

r a t e for t ur k ey po ul t s . 

Assay Me t hod s 

'l'he rev i ew of l iterature upon the as s ay me t hods u sed 

fo r t l1e e xpe rime n t a l work c onducted on the Fast and Slow 

Growth l ine s of S i lver Oklabar c h l.c k ens for t h i s the s i s in

clude : Gl and we i gh t , closed vessel technique anc.l thiouraci l -

t hyroprotein as s ay . 



Gland Weight -- J uhn and Mit chel l, Jr., (1929 ) found 

that t h e gland wei ght s between male and fe male Br own Le g 

horns were very v ari able , and that thyroid wei ght s were the 

most variable. However, the thyroids did s how a sex differ

e n ce, the male t hyroids being heavier than those of f e males. 

Aberle and Landauer ( 1935 ) working with day-old-ch i..ck s, 

reported a st a tisti c ally si gnifi cant difference between the 

thyroid wei ght of males a nd f emales . They c oncluded tha t 

t h ere was an a~tual sexual difference in thy roid wei ght of 

newly hat ch ed c ic k s in that t h e f e males s h owed a greater 

thyroid wei ght t h an did the males . 

A study wa s made by Ho f f mann , et al (1953 ) to deter

mlne whether or n ot b reed or strain differences exist with 

regard to gl and size, and if s u c h diff erences can be ac

c ounted for by relative body wei ght s. Data wa s secured on 

the pituitary, thyroid, adrenal, gonad and comb wei ght s of 

16 males and 16 female chi c kens f rom e a ch of seven different 

b reeds o r strains . Stati st i cally s i gnifi c an t strain and 

varie ty differences were obtained for a ll wei~ht s; and in 

onl y one ca se, comb wei ght of fema l es , did these differ

ences become non-s i gnifi c ant wh en the values were adjust ed 

for differences in body wei ght . However, in most c a ses 

strain di ff erenc es we re reduced c onsidera bly by adjustment 

for body wei ght . Th e thyroid g land was not si gnificantly 

l arger in males, and wh en adjusted for wei gh t differe n ces 

between t h e sexes, t h is g l a nd was rela t ively h e a vier in 

the fe males. 
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Clo sed Vessel Tech n lque -- Animals wh i c h have a high 

thyroidal a c tivity a lso hav e a hi gh metab'Jl ic r ate . 'rh ere 

fore , animals , in a sealed vessel , with a h i ~h e~ metaboli c 

r at e woul d die more r apid l y than t h ose with a l ower r 2t e . 

Thi s is basic a lly t he closed vesse l tec hnique . 

Smith , et al (1947 ) reported that mi c e tre ated with 

l arge do ses of dried t lzy r o ld preparations , o r wlth iodinated 

c a sei n , s urvived i n closed vessels onl y about hal f a s l'Jng 

a s nor~ a l mi ce . Th e dried t hyr oid prep a r ation , when fed to 

the mi ce, increased the t hyroid Rc ti_vi t y whi c h , in turn , 

produced a hi ,7:;he r me t abo l i c rate c ausi n g the mice to di e 

much more r ap i d l y t 1ian the norma l mi ce . Reisfleld o.:nd 

Le a t h e m ( 1 9.50 ) also showed that t !-ie surviva l t l n1c of mi ce 

in a closed vess e l was reduced by or a l adr,iini s tration o f 

t hyro c~l obul in . 

~cCar t noy and Shaffne r (194) ) used t h e clo sed vesse l 

tec hnique to determine the s urv t v a l time of chi c k s hat ch ed 

from t hyrop rot ein- fed and t hiourac i l-fed females . Their re 

s u lts indi c a t e that the thyroidal a c tivity of t h e c hi c k s 

hatched f r om the thyroprotein and t h iourac i l - fed f e males was 

l ower t~an in normal chi c k s , s u 3~cstln~ a lowered metabo lic 

r ate and n functional hypothyroi d condi t ion . 

Thiouracil - ~~1yroprotein Assay -- Demp sey and Astwood 

(1943 ) fir st u s e d t h e _t h iouraci l - t hyroprotein a ssay a s a 

meo.n s of determlnin;1~ t h e r ate of thyroid hormone secre tion 

at vn.rious e nvironmental temperat u r e s fo r r a ts . Sch u lt z e 

and 'I'urne r (1 91~5 ) u s ed t h e t h iourac i l - thyropr) t cin a ss ay 



to deterrnino tlle differen ce between the t hyroxine s e c ret ion 

between Whi to Le ghorn coc ke rel s antl \lhi te .Plym0uth Ro c k 

c o c k erels . The g enera l p rocedure u sed was to d "vide t h e 

c hl c k s into seven diffe ren t lots . Lot 1 was desi gnated 

as c ont r o l, Lot 2 a s thiouraci l onl:r , and Lots 3 t h r ou.gh 

7 were thiouracil plus inc reasing amount s of dai l y injec

tions of d , 1-thyr oxine . 'rhe ch icks were ki lled at the end 

of 12 d a y s, and t he thyroid gl and s we re wei ghed . The av

era ;;e we i 6h ts of the t :'lyroid for e a ch lot were p l otted on 

a graph . From thes e f;raph s the relative secretion r ates 

were obtained . 



MATERIALS AHD METTiODS 

Thy r oid a ssays we re run and endo c rine gl and wei ghts 

we r e obtained on F a st and Slow Growth lines of Silver Okla 

b a rs in order to determine differen ces in e n do crin e a ct i v

ity of f a s t and slow b r owing chick e n s . 

The Slow and F a st Growth l ine s of t he Silver Ok l abar 

chi c k ens we re ori gi nated in J anuar y , 1950, f rom f lock ma t 

in8 s • From t h i s ori g ina l popul a tion of about 700 c hi c k s , 

the h onvi est a nd li ghtes t c hi c k s a t s i x and t welve we eks 

of ace we r e select ed a s parent s for t h e Fast and Slow Growt h 

l ines . Selec tion for body wei gh t wa s s ub s equent l y prac 

ticed within e a c h lln e ; t hat i s, select ion fo r low b ody 

we i f~h t wa s pra c ticed within t h e Slow Gr owth l ine , a nd se 

lect Lon fo r high body wei t...~h.t wa s prac ti ce d in tlle F a st 

Growth l i n e . Chi c k s of t h e f ourth and fifth genera ti on s 

we r e u sed in thi s study to deter. ine phy s o l o i.;i c a l diff er 

e n c es b etween fast and slow gr owin~ bi r d s . I t is i nterest 

in;3 to n::i te tha t the differen ces in body we i ;_i;ht a t s i x we e k s , 

b etwe en the two l ine s , were 0.44 and 0. 60 p0unds fo r t h e 

fo urth and flf t h ge nera tions . S b1l l a r d ifferences a t twelve 

weeks of a g e were O. 91t a nd 1 . 2lt. pounds . 

Close d Vessel 'leclmi que - - Chi c k s of the four t h an d 

fif t h genera t i on s were u se d t o determtne t hyroid a c ti.vity 

by t h e closed vessel technique . Th e number of' fourth g en

eration c hi c k s u se d were : S low L ' n e a les , 78; Slow Line 

17 
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f e males , 99 ; Fast Line ma l es , 113 ; and Fa st Line f e males , 

88 . ·rh e number of fifth :,enerat ion chi c k s were: Slow 

Llne males , 41 ; Slow Line f e males , 56 ; Fast Line males , 

60 • and Fast Line f e r11ale s , 61 . 
' 

The chi c k s were wei ghed and p l a ced in one - hal f pint 

Kerr fruit j ars . Suffo c a tion time wa s rec orde d after t h e 

c hi c k s s topped a ll ga s pin[; . A simple , but effecttve , test 

to see lf t he chi c k was de ad , was to tap the l ld of the 

j a r wtth the era ser e nd of a penc il . Th e soun d woul d dis

turb the chi c k , and if any l ife was left , the c hi c k would 

a l mo st a l way s 3l v e a fina l ga s p . I f the jar was tapped at 

le a st t h ree tl ines, and no gasp ing was observed , it was a s -

s umed the chi c k was dead . 

The time to die was recorded in minutes per 1 00 grg_ms 

body wei gh t . The "t" test (Snede c or , 1950 ) wa s u s ed to 

test the difference s between the Fast and Slow Growth l ines 

for thyroid a c ttv·ty . 

Thiouracil - Thyroprotein Assay - - Chi c k s of the fifth 

6enerat i on were used to determine d 0 fference s in thyroid a c 

tivity be tween the Fast and Slow Growth lines a s men. s ured by 

thi s a ss ay method . The ge nera l proce dure was to divide the 

chi c k s into six different l ot s . Lot 1 wa s de s i gnated a s 

c ontrol, and fed a st andard c h ·c k r ation a s s lown in Table 1 . 

Lo t 2 wa s de s i gnated the t hiouracil c ont r o l l ot . 'I'o obtain 

the t hiour a cll l ot , 0 . 1 per c ent t h i u rac i l wa s a dded to the 

st andard c hi c k r ation . Lot s 3 t h r ough 6 a ls o contained 0 . 1 

pe r cent t hiourac il , and in a dd~ti on c ontained thyroprotein 
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( Protamone ) in increaslnG amount:;s . The t h ioura c i l was 

mi xed wL th t h e standard d1ic k r a tion for Lo t s 2 through 6 

a t one time , whi lo t h e Protamone wa s mixed sepa r a tely . 

Prot a mone wa s ad<.led to Lot s J t hrough 6 s o that dai l y feed 

inta ke would be e qual to 1 . 0 , 1.5, 2 . 0 and 2.5 mi crogr ams 

daily of d , 1 - t hy r oxine . The amount of Protamon e added 

was : Lot 3, 38 . 88 mi l l i gr ams ; Lot 1~ , 78 . JO mi lligr ams ; 

Lot 5, 117 .18 milligr a ms ; and Lot 6, 157 . 68 mi l ligrams . 

These rations were fed for a period of eleven d ay s . It 

was de t ermined t h e ch i c k s would eat approxima tely 0. 3 

pounds feed per ch ._c k in eleven da:, s . S5- nce e a ch l o t wa s 

d i v ided into equa l numbers , t h e Protamone fo r e a ch lot c ould 

b e a dded for t h e eleven day s a t one time . The ch "ck s were 

kept in electric b a ttery brooder s . Th e r oom tempera ture 

wa s 70° to 80° P., and tempera ture un de r t h e h over wa s 95°p . 

Th e thioura c i l u sed in t h is project wa s obta ined from 

Leder l e Laboratories , Pea r l River , N. Y., a nd t he t hy r o 

p r o tein ( trade n ame "Pro t amone") fro m Cerophy l La boratories , 

I n c ., a nsas City , Mo . Cerophy l La bora t ories s t a ted t h at 

"Protamone" contained 1 . 13 pe r cen t t hy r oxine , and t h a t t h e 

t hyroxine p r ese nt was in the 1 - i s omer fo r . The 1 - i s ome r 

has t wi ce the activit y of d , 1 - t lcyr oxine (Rei n eke and Turner , 

1945 ) . 

At t h e end of eleven d ay s , t he ch i c k s were k illed by 

s uffoc a tion, a nd t h e t hyroid g l ands were removed and wei J hed . 

Th e number of chi c k s used were : 23 ch.l c k s pe r lot in t h e 

firs t tr" a l; 2 0 per l ot i n t h e se c 0nd trlal ; a n d 45 ch ick s 
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per lot in t i1e t h ird tria l. Results of t h e t h r e e tri als 

were avera g ed to Beth er , ai--id 3 r a h s were dra n fr '.) m t hese 

resu l t s to s how t he rel:itlve secret i on r ate between t h e 

Fast and Slow Gr owth l ine s . 

'rhyroid Weig t of Day - Old- Chi c k s -- Ch icks used for 

t h e t hyroid wei ght assay were t he s a!lle c h:t c ,rn a s t hose 

u sed for the closed vessel techni que . 'l'he t hyr oi d wei gh t 

a ssay wa s used as a me a s u re for t hyroid a c tt.vity b etween 

t h e Fast and Slow Growth line s . 

Pedigre e d e ggs from both Slow and Fast Growt h l ine s 

were r a ndomi zed in t h e hatchin g trny s . All chi c k s were 

k ill ed within 21.~ h ours after hatc h · n g by suffo c a t ton , and 

, e"i. ;;hed to t h e nearest tenth of a gr am. Th e thyroid glands 

were removed, and t he chic l{S were sexed . Th e room temper

a t ure in which the chi c k s were k illed wa s b etween 75° and 

8~o F .,/ ; . 
To exc ise t h e t hyroids , t h e c hi c k was p l a ced on its 

bac k . The ribs were cut f rom the po s ter ior to t he ant er

ior e nd , a pproximat ely half way between t h e dorsa l a nd 

ventra l l ine . Then t h e breast bone and ribs were folded 

toward t h e anter ior e n d of t he chi c k exposin g t h e t hyr oid 

g l a nds . The gl ands were separate d f rom t h e s u rroun d ing 

tissue with a p a ir of pointed tweezers . After t heir remov

a l, t h e y were place d on an ab sorbent t owel. Fat and extra 

n e ous tis sue we re removed f r om t h e t hyroid [~l and s with a 

s h a rp sc nl pel. Th e thyroids we re t h en wei i;h ed on 8. rnilli -

gr am sca le . 
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Thyr oid we i 2;ht s of t h e day _-o l d - c hi c x s were c onve r ted 

t o t h y r oid we i 3ht in mllli grams per 1 00 g r a ,ns b0dy we i 6h t . 

Th e " t " t es t ( Sne d e c or , 1 ·]50 ) wa s u s ed to t es t t lle dlf f er

e ices b etween F a s t and Slow Gr owt h l ines fo r t hyr oid 

we i gh t . 

Gl and Wet •h t s of Twe l ve - Veek - Ol d Chi c k s -- S i n ce 
' l --- ~--- ---~ 

the F a s t L i n e :~r ow s muc h mo re r apidly t han t h e Slow Li n e , 

infor mstlon on 8 l and we i gh t s ')f t we l v e - week - o l d c h "c k s 

mi ;-;;h t indi c a t e differences ln phy s iolo~.~i c 8. l a c t i vity b e 

tween the two l ines . The re fo r e , forty c h i c k s of t h e 

fo urth ~ e ne r a t · on we re r g ls e d to t we l ve we e k s of a 3 e 

under uniform envi ronment a l c o n dl ti ons . T .crny we r e k i l led 

by scverinz t h o jugu l a r vei n , afte r wht ch t h e feathe rs 

we re r e m'J ved . After dress · n~:; , t h e g onads , adr e nals , c omo , 

t lcy ro ds and pituita ry g l und we r e re mo ve d f r om e a c h bird 

and wel ";hed on a ~nl l l i ;~r am sc a l e . 

I n t h e anal y s i s , ·1 9.nd we i ,~ht s of the twel ve - week -

o l d c hi c k s we r e c o n verted to g l an d we l ~~h t i n mi ll i g r ams , 

or ;:;r ::1.ms, per 1 0 ,.r a :ns b 0dy we L,~ht . The " t " t es t ( Sn e d ec or, 

1 950 ) wa s u s ed fo r tes ting t h e diff e ren ces b e t we e n the F a st 

and Slow Gro wth l i n c s fo r twe lve - we ek- o l d g l and we t r~h t s. 



RESUL'l'S 

Phy si o l o 6 i c a l differences in t hyroid a c ttvity were 

demon s t r ated b etween fast and sl ow growin <~ chi cken s . The se 

diff eren ces we r e found on t1e ba s ts of the closed ve ssel 

technique and t he thiourac i l - thyroprotein a ssay . llowever , 

there we re no differen ces in gl and wei ;-~ht s b etween t h e two 

l ine s . 

Clo s ed Vessel Te c hnique -- 'I'hi s a ss ay method rne a s u res 

difference in met abo l:c r ate , a nd thus me a s ures t hyr oid a c 

tivity be c aus e this endoc rlne gl and affec ts met aboli c rate . 

'l'he result s of t he closed v e ssel te c hnique , a s u sed with 

the day - old- c hi. c k s , are s hrwm in Table 2 . 

Th e Fast Line mal es re quired an ave r a3e of 250 .4 min

ute s per 1 00 g r ams body wei ght to die , whi le the Slow Line 

ma l e s re quired 3 27 . 2 minut e s per 1 00 1.::,r ams bo dy we i gh t to 

die . 'l'hi s difference was hit~;hl y s i gnifi c ant wh l c h would in

dic ate a defini te t hyroidal a c tivity d ifference between the 

F a st and Slow Line mal e s. S inc e t he Slow Li ne r.1.al es re qui red 

more time t o di e t han the Fa st Line mal e s , the Fa st Line 

males have a h l gh er met abo l i c r a te or t Ly r'J id a c t 1vity t han 

t h e Slow Line mal e s . Th e differenc e b etween t e Fast and 

Slow Growth fema l e s was 9lso hi,)1ly s i l;nific a nt e x cept in 

0enera tlon 5a . Thi. s wa s p robab ly due to c hance s :,1.mpl ing 

s ince the tota l proba~iltty l eve l of the difference wa s 0 . 001 

for f e ma les . Fast Line fema les required an averaJe of 261 . 7 

22 
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minutes per 1 00 grams b ody wei gh t to die and t h e Slow Line 

fe mal e s re quired 330 . 0 mi nutes per 1 00 g r am s body wei ;:sh t 

to die , sho wing a s ain t ha t t h e Fa s t Line has a h i ~her met a 

bolic r a te t han t h e Slow Line . 

The f e ma l e s re quired s l i,::;lltly more time to die than 

did the ma l es for bot1 Slow and Fast Gr owt h line s . Th ere -

fore , the mal es ha v e a hl 3her me tabo l l c r at e t han do t h e 

fe ma l es . The closed vessel te chnique, for thyr oid a c tiv 

it y , s hows a defi n ite difference b etween the Fa s t and Slow 

Growt h l ines . 

'rhiouracil - Thyroprotein 1\.ssa y -- Thl s a ss ay me t h od 

rnensure s t h e differenc e in secretion r ate s of t h e t hyroid 

gl and be t ween the F a st qnd Sl ow Growth l ines . In addlt i on , 

induc ed thyr old e n l ar t;e rnent s by fecdln c~ t hio urac 11 c 9.n b e 

obtained . 'l'he res ults f r 0m feedin ;,; thiouraci l and t hiour a 

cil p l u s t hyr oprote in a rc p l o tted on a J r a ph . The g r aphs 

rriade from t hi s st udy a r e s hDwn ln Pi gu re 1 . The ordinate 

of the gr aph i s mi cro p;rams of d , 1- t hy roxi ne anJ. t h e ab scissa 

is t hy rotd wei ;:;ht in mi ll i gr ams . 'l'he t hiour a c i l i s fed to 

d e p ress t h e a ct ion of t e thyr -Jid ,;l nnd , t hus c ausi n g nn 

increase in the s ize of t h e i~~l and . Tho thyropr'Jteln is fed 

to r e d uce the size of t he t hyroid ,,; land by suppl y in~ t hyrox

ine . Therefo re , t h i ourac 11 a l one wi. 11 ,,2;i ve mnxi mum thyroid 

enl a r 1f;e .1ent , whi le inc r e as ing a:no unt s of tllyr opr ot oin wi ll 

de cre a se t h e s iz e t-1;r '3. dw1lly t o a s ize s ma ller t han tha t o f 

the c ont r '.) l ;;roup . ~vhere the llne p l otted fo r d e crcasine 

t hyroid wei ~r,h t and t h e l ine p l otted fo r t!1e c ontro l r;roup 



c ro ss on the g r aph , the secret l n r a te c an h e d e termtne d . 

Th e secretl on r a t e of t h e Fa s t Line males , 1 . 70 ml c r o 

g r ams d , 1 - thy r oxi. n e d 8. Uy , w .s sl t <~' 1t l y hi_ •;h er t han t h e se 

c ret ton rate of t:1e Slow L ine inlo s , 1 . 63 rnl cro '~r'lr:1s d , 1 -

thyrox-t.ne d8.i l y . Tl1e secret Lm r 'l tc of the F n s t Llne f e ,,w.le s, 

1 . DO "lli cro ;; r r1 ,:1. s d , 1- t hy r oxinc dai l y , wa s :~re!J.ter t han t h e se 

c re t · on rate of the S low L" n e fe males , 1 . 50 ~i c r ogr~ms d , 1 -

t hyr ox:tne d al l y . Tnl s t s fur t 1e r ev i.de n ce that a d ifferen ce 

b etveen Fast and Slow Gr owth l, n es d oes exi s t for thy r ol d 

a c tivity o r "ietaboli c r at e . Th e Fast L i ne ha s a hl t:';l1er r1e ta 

bol l. c r at e tnan the Sl ow L lne . Howe ve r , th" s st u d y di d no t 

s '1:)w any d i_ff ereucc b etween s ecret ion r a t es of :na l c s and f e-

mal e s . 

I nduced t hyr oi d enl a r :i;e 1rie nt s were ;,;re B.ter i n t h e S low 

Line t han i n t h e F a st.; Llne . The f e male s exh i bited gre a ter 

induced thyroid enl ar r:;e ment t lrn.n t h e .a~ l os . 'l.1 }10 F a. st L ine 

h s a :r,re a t e r t hyroida l 8. C t 1 vi ty t lldn the Sl ow L ine s ince 

t h iour a c i l d e p ressed t:rie a c t i.on of t ho t lly ro-t.d 1-r, l i.nd of t h e 

11 a. s t Li.no more t han tha t o f t h e Slow Lino . Similar l y , t.1e 

ma l e s h'lve a h-i .. ,_~he r t hyroida l a c ti.v l ty t han t h e f e ,,13. les s i.nce 

the ,rn11o t hy:::>::> id ,:Lmds wer e depre s sed ,n,Jro tnan t }-10 f e -,1al es . 

11 0 f urtne r s }nw p ty s · o l o ,_~i c al differenc es b et vee n the 

F a s L and Slaw Gr wth l ines , ~1e n t h e thlaura c i l - thyr opr o te in 

a ssay was u se d , the c r1t c :rs were :-::illed by the clo sed vessel 

te c hni 'lUe . These r e s u l t s were plotted on a ,i;r aph a s s hown 

i..n Fl ~;ure 2 . However , the o r d tin to i s now rec o r d e d a s t i >r1e 

to d i e inst e ad of t hy r oi d we t:,;ht . 
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'l' :Cie F a s t L:t n c m1.les had a 1\L ;l1or secret t on rate t han 

t h e Slow Li n c . I n t:ie c a se of t; w :f.'c i1a les , howov0r , t h e 

Sl:Jw Lin e :.1A.d t h e :Lt ) 1e.c1t secret i_on r a te . Fr'.J ':1 t: iesc re -

s u l t s no dlfforon ce wn s s ·1own b otwoon t he secre t i on r at es 

of t; h e F a st '.3.n d Slo w Gr.)wt;h li.110s wh e n t h e clo sed vessel 

te c ;1nL1uc Wi'l s used . '11 r1e v e ssel u s ed to s 11f fo c a te t e 

ch ick s wa s a hal .f- ri n t jar . S i n ce t h ese c h.t c ,{s were cJn 

s -tderab l y l a r ,~er t, :i·wn d',.y - 'Jld- c hi. c 1. s , t h e t i_ inc re qu ired to 

d i_o wa s very s hort , and the end P J · nt be tween r~r0u p s w1. s 

very diffi cu lt to deter,ilino . 'l'hl s wa s probab l y the re a s on 

Lh e se re s ults di.cl n8t s h,w any di f fere n ce b etween t }1e F ust 

and Slow Gr .)wtb 1-i_n os w11e11 t he c l ·)sod ve ssel t echn i 11u e wa s 

u s ed wi_t ' t ~1e ihi'.":lur a ci. l - t hyr opr otc l n n. ss ,1y . Tll-t s a lso 

oxpL-:i.t 11 s i:.''.ry no di_ ... ere rtce ,J. s s :Dwn l>ctwe e11 t' rn secrctt ·Jn 

rn.te s :Jf '1·1. les and f e :'1'.tl u s . ii.owevur , t n the thlouracl.l 

c )11Lrol l ,) t , whi. c h c a · sos ,11:i.x2."1um t }17 r i_J enl c:, r ·;e •1ent , t:1e 

Slow Llnc of bot h !!13.le and .fe ·'. :1R le re 1ul r cd ,rDr e t; · :1e t o d1 e 

t h an di d t:i.ie 1-i'a s t Li n e . Therefore , tile Fa st L Lne has a 

h .t ,_,:-,1er t hyrold c1.ct t. v i.ty t i.tan the Slow Line . Al s o , the ma l e s 

have ·1 hl,:;he r t hyr ida l a c tivtt y t ·1an t'.10 f e .rm l o s , as t ' 1e 

m~los r e .-aui red le ss ti ,ne t o dt e t n the t h L:Ju.racLL c ont r o l 

t;wn cJ. i_d the f e ma l e s . 

Th e resu l t s f t . . c t : tlour ' ell - t>1yro1, r 0 tel n a ssay do 

s '-nw de f L1i. to I);Jy s t '.) l o :;ic 8. l d i_ f'_,·cre i~c o s b e t we en t h e F 3.st and 

Slow (•ro',"''" 1_,·1 1 ·.,_ ".·l", "' .'1 <": .. ,, ,~. "' ."", ll'J"'D t ) ·.,r t ' t . ~· "'-' , - - " Cl - " - - ,,-10 secro · _'J11 r a tes f r m 

1ri1v·11 ol_u' _ _ .. _ .. c. _·,_ itt . .., 1n. D r)ld C' · • · '-' ,l;T - .'....:::...... - ' L C'. <: s -- S t n ce t ::'.le ··:rowth 



r a te of t h e Fast and Slow Lines v a r y c ons iderab l y , · t s eemed 

desirable t o see i f any differen ces dLd exist b etween t hyroid 

f d 1 , h " T-n· e res lts of t '. e t 'nvr oi d wei c.,.i:ht wei 0h ts o ay- o a - c 1c ~s . - J , 

a ssay are s hown in Table) . Si ~ntfl c ance wa s s hown at t h e 1 

per cent level in bo t h J e nerations, 5a and 5b , fo r males . 

In c;e n er 'lt Lon 5a , tllc Slow Line _ a s t .,_e s mall e st thyroid 

woi,3:ht ; wh-t l e in ,!,e nerat ion 5b , t :.ie 1:.i a s t L Ln e h11 s t h e s mall 

est thyroid wei ,;;ht . 'l' l1i s W3. S probab l y due t o chance s amplinr; 

since the result s were oppos · tc . Si ?:11l f ic :1nce was s :1own fo r 

t h e fe males in ;~cn era tion 4b . '1111is was p robabl y due to 

c h'lnce s amplin .~: ~lso . 'l' l1erefore , no differ e nce w· s s nwn 

for t hyroid we i ,~hts of d ay- old- chi c ks between t h e Fast and 

Slow Gro1th l ines . 

Th e a vera.:~e t hy r oid we i 1_:,h t o f t: e females was sl i 1-d1tly 

more t han the t hyr oid we t ,;ht of t h e wales l n both t h e Slow 

and F a st Gro~ t h l ines . 

Lr l an d We i 1;hts of Twelve- Week - Old Chi c k s - - Gl and wei n;hts 

were u s ed a s a mc t nod to det e r mine if physl l ogi c a l d i ffer

e n ces be twe en F a s t and Slow Gr wt h l lne s dld exlst at twelve 

wee'r( s of a1 1;e . The resu l t s of ,L nd wc l ;:.r,ht s of t welv e - wee.i-{ 

o ld c : i. c ,rn a re s rnwn iu '11 able L1.. S · t';nlfi. c A.·1ce W'ls s hown 

betwe en C )mb anJ adren:11 _-1 nd i_n rrnlcs . 11':'1i. s c oul d J)ro

bab l y b e a ttrlbuto d to c ha~ce s s11p l ln~ , s l n ce ln the c a s e 

of t h e f e m<1l es , s L~!;n lfic ance w s !YJt shown between any 3lan d s . 

The results de flni_te l y s :.1ow no difference for ;?l and v:e i 1·h t 
.) ,_) 

between Fast and Slow Gr~wth twclve -we eK- old chi c · s . Also , 

no d i f f eren ce wa s s hQwn between :na l e s and f e ,:1s.les . 



From Lie results of thl s s tudJ , lt has been s h ()\'ffl 

t 110 re ls a diffcronce be tween f::1s L and slow 1~rowin;; c ;1i ck -

e ·1s Ln ond) c rlne .~l an 1 fun c ti0n . 'l'he se d ifferen ces wore 

de mons trc:i.ted b:r the cLJsed vessel tcc lm·g_ e , :to r thy r oid 

a c tlvity , and the t11l'.Jurac ll - thyroprote · n assay , for 

s e c ret ·ton r a tcs and nax i_ rnu:n t hyroi d enlar ,.(e rne nt . The 

g l and wel ;11ts of d ay- 0ld- chl c ~s and twelve - week- o ld chl c k s 

· td !Dt s llow any s :t gnifi_ c ant d lffere11ce . ilowever , l a r ~er 

s 8. .nple nu:·,1bcrs of c h tcks c ould ;:-Jo ss :l..b l y s :.10w a di.fferen c e . 

'T '.1e brJdy wc .i. '.li ts of' t •1e six a.nJ. t wo l ve - we e '-: - o lJ. F 'i s t an~ 

Sl '.)W Gr'Jwth li_ ne s o vorl ri.> . 

l 'lp v.1: 1 'le 1 vvould '"; L vo llo d · ffcrc;lC G between F ·1 s t ·1,1 J Slow 

•J-rJ\vtl1 l.t n cs f)r ,1':rnu wel ,}tts . 'Y1l s ls w}1y it i s :1s s wned 

cant d U'fore rice between ;o; l anu wel ,,;1ts . 

It :ias bcc 11 s ,1own t ha t t l1e bala,1c e bet ween the t llyr :J .id 

hormone anJ t ile t hyr otr 'J.>Lc l.1or J'.)i1C of t h e anter1.or 

t a ry ,.,ov 0rn tI1e s e cret ion r n. t e of tlic t i-1y r o l d c; l and (Pa yne 
·, ' 

l ')/.1.l~ ) . A l rJwer basa l r1etabol i c r at, c auses the an t erior 

pi. t u i t o. r y t o re le 9.s e rnare t hy rotropin wl1 Le h , 111 t 11r n , h,Jlds 

t h e hasa l met aho l L c r q Le wl_ t h:.n ci 11'.)r na l r an, ;e . 'l'h e t hyr o .td 

h ·n° '1orw a cts d1.roctly upon t~1e b · s '1 l 1et~~b;l i. c rqte of t h e 

c t- i.c 1HH1 , ·111.J a fnnct ioni.n ,,· ch·_,,.r ,)id i_s "" ss · t; · 1 f 1 v _ '-' e iT .l L · or n ·)rma 
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somatic gr owt h . Th ere i s go od a greement upon t h e fact 

that mal e s have a h i ghe r bas a l metabo l i c r a t e than do f e

males (Boone, et a l, 1950 ). Since males gr ow more r apid

l y t h an females, s imila rly fas t gr owing c h i c k e n s have a 

hi gher bas a l met abo l i c r a t e than slower gr owing chi ck en s 

(Gl a zener, e t a l, 1949 ). Th erefo re, the t hyr oid a ct i v i t y 

o f mal e s l s gre a ter t han the fe males, and t he t hyro i d ac

ti v i t y of t he fa s t growing chi c k e n s i s gre a ter t h an t h e 

slow growing c h ick en s. Th e resu l t s f r om t h i s st udy s how 

t hat t h e F a st Lin e has a h i gher t hyr oida l a ct iv ity t han 

t h e Slow Line . Al s o , t h e mal e s have a hi ghe r t hy r oidal 

a c ttv i t y t han the f e males o f bo t h t h e Fa st and Slow Gr owth 

l ines. 

28 

Gr owt h r a te is inher i ted by mult iple f a ctors, and wh en 

s e l ection for tra its, whi ch a re cont r olle d by many pairs of 

ge nes is pra c ti ce d , t h ere i s a lot of v a r iabi l ity . Fas te r 

gr owing ch i ck e n s have a hi gher met abo l i c r a te whe n select ed 

fo r fast gr owt h t h an s lower gr owing c hi ck en s of the s ame 

s t r a i n . Therefore, genes wh i c h contr o l gr owth may a lso c on

t rol t h e a c tivity of the t hyr o i d wh i ch , in t urn , c ontrols 

bas a l metabol i c r a te. Select ion fo r thyr oid a c tiv i t y to p r o 

duce a fa s ter gr owth r a te in chi ck e n s has not b e en ~racti ced. 

Howeve r, selection fo r maximum thyr oid e n l a r g e ment , wh e n f ed 

t hiour a c i l, ha s s hown t ha t max imwn t hy r oid enl a r ge me n t i s 

under genetic c ontro l (El-Ibia r y and Shaffner , 1950). I t 

ha s a lso been s h own t hat hybrid double cros s chi ck s had a 
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muc h h i. ~h er t hyr ox ine secre t ion r a te whe n compared to t he 

s l n ~.1;le er ss chi c ,rn ( l:lix ne r and Upp , 19ll7 ) . It wo u.ld b e 

interest tng t ob s erve g r ow t h r a te s a nd body we i .c?,hts if 

select ion f o r t lryr ldal a c t l vity were u sed . Th e resu lts 

fr om t h.i s s t u dy s how t hat select i on f o r (!;r owth r a te d oes 

not a l t er ;.;l and s ize but does a l ter t h e g l and a ctivity . 

Th e a ssay me t hods u s ed in t hi s st udy were r; l and 

we i gh ts , clo sed ve s sel t echnique and thtour a c l l -

t hyropr0te in a ssay . Th e g l and wei ght s a r e· n t a rel iabl e 

a ssay of t hyroidal a c t :l. v i t y of iay- old - chi c ~rn a s shown by 

t h ls s tudy . When l and we i ,_;h ts a re u sed a l a r 1~e number o f 

Individua ls a rc needed , espe c ially when diff e rences l n 

g ron:;-JS tend t 0 overlap . The clo s ed vessel t ec~mique is 

a reli able me a s u re of t hyr oidal a c tivity , parti cularl y of 

day - old- c hl c k s . Thi s t echnique wil l s how di fferen ces in 

t hyr o ida l a c tivity wh e n g l and we l ,.)1t s for t h e s a :ne c h i c :rn 

wil l s ho no d!ffere n c e . Whe n t h e clo se d ves s el technique 

wa s u sed on eleven - d a y - o l d c hi c k s of t hi s s tudy , the res ults 

were not a s c oncl u s i ve a s gl and wei J h t . Thi s c ould partia l 

l y b e attribut ed t o t h e ve ssel s ize . The vessels , iu wh i c h 

t h e eleven - day- o ld c hi c k s were s uffoc a t ed , were t oo s rn~ll 

c aus in3 t ho e n d point fr the d ifferen t ~r oup s t o b e t oo 

clo se t o ,_r,ether . I f l ar ~er ves s el s he d b een u sed, i t l s po s 

s ible t h e e n d P Tint would have been much e a s ier to di s tin 

gui s h . 'I'h e t h iouracil - thyr oprotei n is a n a ssay fo r s how

in::~ secretion r ate s . Thi. s assay has b e en u sed fo r many dl f -
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fere n t ani mals wi t h (jood resul ts . It w0 ul d seem t hat more 

a cc u r ate secret l on r ates c an b e obtaine d by ~i v inJ dal l y 

i n jections of d , 1-thyr oxt n e i n s t e ad o f fee ding t hyr opr o 

tc in . Th e re a s on fo r t hi s is t h at dal l y i n t ake of feed 

may v a r y pe r chi. c k , W"ll le d 8.t l y in jec t t on of d , 1 - t hy r ox ine 

would be t he s ame c a. ch day . Howe ver , i n thi s s tudy the 

feedin g of thyr opr otetn in the r ation t o de t erriine secre 

tion r :1tes for t h e F a st and Slow Gr ow t h lt no s di d r; l. ve goo d 

re s u lts . 



Table 1 .--Grower mas h for ch ick en s 

I ngredients 

Ground Yellow Corn 

VVhea t Shorts 

Alfalfa Leaf Me al 

Fish .1eal 

Soybean Me al 

Cottonseed Ae a l 

Meat and Bone Scrap 

Dl Calcium Pho s p iat e 

Salt 

Vitamin Concentra te No . 11 

Percent/100 
lbs . f eed 

20 . 0 

5.o 
6.o 

5.0 

10 . 0 

5.0 

1 . 0 

o.5 
o.8 
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Table 2 .--Clo s ed vessel te chnique of day- old-ch ick s of Fas t and Slow Growth 
l ines 

SLOW LINE . FAST LINE . . . . . . . . . . : (Fas t - Slow) . 
:Average :S t andard : Average : Standard :Difference: Pr obabllity 

Gener ation :Sex : No . : Time·:~ : Err or : No . : Time ·::- :Error : of Means : Leve l of Diff . 
. . . 

4a : M : 7 : 3 60 . 9 : 17 . 76 : 12 : 249 . 6 : l o .JS . 111.3 . 0 . 001 . . . . . . . . . . 
4b : M :24 : 329 . 8 : 12 . 10 : 46 : 287 . 6 : 9 . 61 . 4 2 .2 : 0 . 01 0 . 

F :39 : 34 0 . 9 : 11 . 95 : 32: 287 . 7 : 14 .29 . ·53. 2 : 0 . 001 . . . . : . . . 
4c : M :i7 : 3?7 .1: 10 . 4 2 :55 : 310 .2: 7 . 1 8 . 

46 . ~ : 0 . 001 . 
l F : 0 : 34-.S . O : 9 . 94 : 56 : 319 . 2 : 7 . 30 . 25. . 0 . 04 0 . . . . . . . . . . 

5a : M : 27 : 257.2: 1 6 . 10 :J~ : 1 95 . J : 1 0 . 74 . 61.9 . 0 . 010 . . 
F :37 : 294 . 9 : 12 . 96 : 3 : 19 2 . 8 : 8 . 55 . 102. 1 : 0 . 060 . . . . . . . . . 

5b : M :14 : 34 0 . 5 : 22. 56 :26 : 1 8 3. 9 : 12 .22 . 156. 6 : 0 . 001 . 
F :12 : 328 . 6 : 15.55 :25 : 122 • 0 : l J . O~ . 12't . 6 : 0 . 001 . .. . : . . . : : . . . . . 

Total & : M. :119 : 327 . 2 : 7 .28 :173 : 258 . 4 : 6 . 05 . 68 . 8 : 0 . 001 . 
Avera~e : F :155: 330 . 0 : 6 .22 :142 : 2 61 . 7 : 6 . 86 . 68 .,2 : 0 . 001 . 

~~ Avera1.~e time in mi nutes p er 100 gr am s body wei ght for day - o ld- c h i c k s to di e 
\.,J 
f\) 



Table J.--Thyroid we i 0h t a ssay of day - old-chi ck s of Fas t and Slow Growt h line s 

. . SLOW LINE FAST LINE 

---------------------------------------. . 
: (Fas t -S low) 

:Average :S t andard : : Avera~e : St andard : Differ ence:Probabi lity 
Generntion : Sex : Ho . : Wei r;ht -: :- :Erro r : iJo . : Wei ;;ht -::-: Error : of d eans : Level of Diff 

!~a 

4b 

4c 

5a 

5b 

Tot a l &, 
Average 

: M : 13 : 
: F : 17 : . . . . 

'II : 24 : 
F : 39 : 

M 
F 

II 
F 

r.1 
F 

. . 
L..7 : 
60 : 

27 : 
37: 

M :125 : 
F :172: 

21. 5 
19. 4 : 

15. 8 
17. 5 

1 .57 
0. 94 

o. 65 
0. 63 

21: 
9: 

46: 
: 32: 

16. 0 
17. 2 : 

0.57 : 55= 
o. 42 : 56: 

15 . 4 : 
14 . 3 

0. 72 
0. 1.t-a 

o. L~ 7 
o. L..J 

15 . 8 : 0. 41 
16. L.. : o. o 

: 3L..: 
36: . . . . 
26: 
25= 

: 182: 
: 158: 

19. 1 
19. 1 

16. 8 
20. 2 

14 . 8 
17 .4 . . 
12 . 3: 
14 .2 

12 . L~ 
13 . 1 

15 . 0 
16. 6 

-::- Average wei ght i n mg s . per 100 g r mns body wei :~h t 

1. L..o 
1. 64 

0 . 59 
o. 86 

0. 43 
0. 51 

0. 47 
0.55 

0 . 31 
o. L..6 

0. 32 
0. 10 

2. 4 
0.3 

-1. 0 
-2. 7 

1 . 2 
- 0 . 2 

3.1 
0. 1 

-~-- 7 - 0. 7 

o . 8 
- 0 . 2 

0 . 35 
0. 87 

0. 30 
0 . 02 

0.14 
o. 85 

0 . 01 
0. 30 

0. 01 
0 . 25_ 

0 . 08 
0 . 15 

w 
w 



Tabl e 4 .--Gl and we i ght s of t we lve - week- ol d ch i cks 

SLOW LI NE FAST LINE . . . . 
(Fa s t - Slow) 

Aver a t-;e . . Average . Difference . Probabl l ity . . . . 
Gl and : Sex : No . . Wei~h t : No . . VJe ight . o f Means . Le vel of Diff • . . . . . . i . . . . 
Gon'ld·::- : i~ . 19 : 22. 1 : 19 . 20 . 4 . 1 . 7 . 0 . 670 . . . . 

F : 21 . 1~_61. 0 : 1 9 . 131-1-2. O : 119 . 0 : 0 . 15 . . . . 
298 . 6 

. . 
- 96. 9 Adrenal ·:~-;;. : T/i . 20 : : 19 . 395.5 . . 0 . 005 . . . . 

F : 21 : 279 . 6 : 19 . 271 . 8 : 7 . 8 . 0 . 69 . . 
: 

Comb-:~ : ]11 . 20 . 6. J : 19 . 11. 6 : t·' 3 : 0 . 001 . . . - _:) . 
F : 21 . 1 . 9 . 19 . 1 . 7 : 0 . 2 . o. 67 . . . . . : . : . . 

Thyr oid-::--:~ : M . 19 . 332. 0 . 19 . 311 . 8 . 20 .2 . 0 . 400 . . . . . . 
F . 21 . 327 . 9 : 18 . 369 . 0 : - 41 . 1 : 0 . 55 . . . 

: . . . . 
Pitui t ary·:~-:~ . M . 20 . 103 . 9 . 18 . 72 . , : 31 . 4 : 0 . 008 . . . . . 

F . 21 : 1 08 . h : 1g . . 11 . 0 . 0. 35 . . 9.7 . . . -
-,~- Ave r age we i ;ht exp ress ed in ;;r ams per 1 00 gr ams body wei. ~ht 
-:}~} A ve r a ;~e we i gh t expr e s sed in mi lli6r n.ms per 100 gr ams body 

\...,.) 
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SUMlAARY 

Two l ine s of Sl lver Ok l abnr chi c k e n s -- t h e Fast and 

Slow Gr0wth l ines -- have b een s e lec ted fo r r ap: d g r owtl1 

fo r slow : rowth to s i x and twelve wec~ s of age , a t 
0 

the Ok l ahoma A,!;r l c u l tm•a l Ex p orl:11en t Sta t ion. 'l'hese l i n es 

were sta rted in 1950, and have b een sele ct ed c ont inuously 

fo r s i x :;e ner a t i ons . As a result , t ~-e F a st Lin e g r ws 

!l1Uch more r apidl y t han t h e Slow L ine . 'l'hi s stu dy wa s made 

t o deter~ i n e if t here we re any physio l o ,,;i c a l d tfferen ces 

b e t ween t he se two l ine s . Th e a ssay rnethods u s ed t o deter 

mine t h ese d" ffcren ces wore ~l and we i ,11ts , close d ve s sel 

t e chnique , and thloura c l l - thyr oprotGin a ssay . Th e num

b er of day - old-chi c k s , in bo t h Fas t and Slow Gr 8w t h l ine s , 

n. ssayed for t hyr,) "1. d a c t iv l ty were : fourth 3e ner ,t ton , 3 7 3 ; 

and f l f' t h ~,enera t t ,n , 21 J . Forty chi. c l s of t ;:10 fourth g e n 

e ra t ton were u sed to det er·.aine if t ltere wa s any d i.fferen ce 

between t h e ,i;onads, adrenals , co111b , t hyr 8 ids snd p ituitary 

1..;l an d of twel v e-weelc- o ld c hi c k s . Ei ,:;h t y - e l gh t f L f t h .~e nera 

t ion c hi c k s per l ot were us ed fo r the t hi.ou r a c i l -

t hyr oprotein a ssay to ob t ain s e cretion r a t e s . 

'I'he resu l t s o f t h ese d a t a on t h e p11ys L)lo ,.,;1 c a l differ 

e n ces b etween fa s t an i slow ;i;r owl ng c hl c lrn n s c an b e s ummar

ized a s fol l ows : 

1 . A s i. g n:tf i.c a t differen ce wa s s h own fo r t hyr o id 

8. C t i. vi t y b etween the Pa s t and S L)w Growth d ,,y -
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old- chi c k s when t h e clo sed vessel wa s u sed, 

s how in;:.; th.at t h e Fa s t L l n e ha s a hi ,<_;;her thy

roid a c tivity t han the Slow Li n e . 

2 . The t hyroid secretion r a te of the F a s t Line 

was g ren. ter t ;1an that of the Slow Line . 1'' a st 

Line males secreted 1 . 70 m"cro s raills of d , 1 -

t lcyroxine dal l y ; Fa s t Lin e f e mal e s s ecreted 

1. 1.:30 mi cro;~r :i.P.1s o f d , 1 - t hyr oxin e d ai l y . Com

p a r able secret ion r a tes for t h e Slo w Line were 

1 . 63 and 1 . 50 mi cro c;r a ,ns of d , 1 - t hyr oxine dai l y 

for t h e 1a3.les and f e males respect tvely . 'l'hi s 

s hows t hat t h e Fast Line has a hi ~,;h er thy roid 

a ct ivity t lIBn t h e Slo w Line . 

38 

3. The t nduced t hyr oi d enl a r ~e me n ts we re 3 reater 

for t h e Slow L i n e t han f,:Jr t h e F a st Lin e , s l10w

ing a g a in t hat t >1e t hyroid a ctivi ty of the F'a st 

Line wa s <~r e n t er than t h· t of t h e Slow Line • 

.'+ . Ho differe n ce wa s s hown for thyroid we i.. ~h t of 

d a:',r - old- c hi c Ks be tween t h e F ::ist :ind Slow Growth 

12.n e s , :!.nJlcatin ,i: t hat g l a n d w0i ,)1t ls no t a re 

liab le me a sure of' a c t i vity . 

5. No diff0ren ce b etween t h e Fas t an d Slow Gr owth 

lin es wn s s hown fo r g ona ds , adre nals , c o:nb , 

t hyr o ids , and pi t u "tnry ;:,l and we" .) 1ts of twelve -

wee k - o ld chl c ~ s . 
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