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Thyroid extract ,  especial ly in conjunction with theophylline, intensifies the response of the 
comb to androgen considerably and maintains comb growth in chickens after the action of 
the hormone has ceased. The two substances likewise have no effect on the weight of the 
combs of infantile chickens, whether cyproterone acetate is given additionally or not. Thy- 
roid hormone combined with theophylline exerts  its effect on comb growth only in the p r e s -  
ence of endogenous or exogenous androgen. 

The response of the comb to androgen has been shown to be potentiated after administrat ion of thy- 
roxine [5] and thyroid extract  [1-3] and to be inhibited in the absence of thryoid hormone [1-4, 6]. Theo- 
phylline considerably potentiates the positive action of thyroid on the response of the comb to androgen [4]. 

The problem arose  whether thyroid hormone,  especial ly in conjunction with theophylline, can s t imu- 
late growth of the comb independently of androgen. To answer this question experiments  were ca r r i ed  out 
to study the effect of thyroid extract  and theophylline on comb growth in infantile chickens and chickens 
receiving daily injections of androgen. The students V. I. Ivanov and T. A. Kostyukova ass is ted with the 
experiments.  

E X P E R I M E N T A L  M E T H O D  

Experiments  were ca r r i ed  out on Russian White chickens aged 5 days. Growth of the comb was s t im-  
ulated by in t ramuscular  injections of an oily solution of tes tos terone propionate in single daily doses of 100 
#g for 8-10 days or  by dropping an alcoholic solution of tes tos terone twice a day direct ly  on the comb in a 
daily dose of 50 pg  for the same period. An aqueous suspension of thyroid extract  was injected into the 
crop once daily in a dose of 10 mg per  bird,  and an aqueous suspension of theophylline was injected s imi-  
lar ly  three t imes a day in a daily dose of 3-5 mg per  bird. Treatment  with thyroid and theophylline con- 
tinued for 8-12 days. The action of endogenous androgen was blocked by subcutaneous injection of an al- 
c o h o l - o i l  emulsion of cyproterone acetate,* twice a day in a dose equivalent to 2 mg per  chicken. Obser-  
vations on res tora t ion  of normal  comb growth were made for 9-12 days after the action of the androgen had 
ceased.  

The design of the experiments and their  resul ts  are given in Tables 1 and 2. 

* The authors are  grateful to P ro fesso r  M. S. Mitskevich and S. E. Levina for providing the cyproterone 
(Schering, West Berlin). 
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TABLE 1. Effect of Thyroid,  Theophylline, and a Combination of 
Both on Normalizat ion of Comb Weight in Chickens after End of 
Administrat ion of Androgen (M 4- m) 

Group 

l 
2 

3 

4 

5- 

6 

Treatment 

No treatment 
Dropping alcoholic solution of an- 

drogen on comb for 10 days 

Adm lnistr ation of androgen for 
10 days, then no treatment for 
12 days 

Administration of androgen for 
10 days, then theophvl!ine for 
12 days 

Admimstrationof androgen for 
10 days, then thyroidfo) 
12 days 

Administration of androgen for 
10 days, then thyroid + theo- 
phylline for 12 nays 

~ Weight  of comb P (for rela- 
~Ir - - -  in rag/100 rive weights 
[Z o in mg g body [of combs) 

we ig.ht 

10,4+0,6 
2i 1,8+-37,4 

391,3+--33,6 

424,4~28,4 

480,8-*-27,8 

552,6 + 17,0 

12 

11 

15 

23 

20 

24 

21,9+-1,1 I 
446,4-----46,1 

648,9"~45,6 Ps,2<0,01 

673,0-----32,6 P4,3>0,05 

814,2"*'45,2 P~,3<0",01 

981,5=34,2 Ps,s<0,01 

TABLE 2. Effect of Thyroid and Thyroid with Theophylline on Res-  
torat ion of Normal  Weight of the Comb in Chickens Receiving Cy- 
proterone Acetate (M 4- m) 

Group Treatment 

No treatment 
Intramuscular injections of andro- 

gen in dose of 100 ~ g daily for 
10 days 

Injections of androge n for first 
10 days, then injections of sol- 
vent of cyproterone acetate for 
9 days 

Injection of androgen for 10 days, 
then injeptionsdf cypr oterone 
acetate rot v nays- 

Injection of androgen for 10 days, 
then injections ofcyproterone 
acetate + theophylline for 9 days 

Injections of androgen for 10 days, 
then injections ofcyproterone 
acetate + thyroid fo}9 days 

Injections of androgen for 10 days, 
then thyroid, theophylline, and 
cyproterone acetate for 9 days 

i 

Zo 

W__eigh__t of 

in mg 

26,1--+4,4 

259,8+-26,13 

283,5+--21,9 

158,3-----18,3 

164,5-- + 13,1 

127,5+--9,4 

comb P (for relative 
in mg/lO0 g ]weights of 

body I comos ) 
weight I 

52,3 + 7,9 

502,3+42,8 

419,2~34,8 

229,4----- 13,9 

245,0~ 15,9 

207,7-- + 14,0 

12 

12 

15 

164,6+- 13,7 272,0-----20,5 

P~,2:>0,05 

P4,~<0,001 

Ps, 4 > 0,05 

P6, 4>0, 05 

PT, 4> 0,05 

E X P E R I M E N T A L  R E S U L T S  

The e x p e r i m e n t s  showed that  a d m i n i s t r a t i o n  of thyro id  in con junc t ion  with theophyl l ine  for  8 days to 
5 -day  ch ickens  induced a s l igh t  i n c r e a s e  in weight  of the combs .  The r e l a t i v e  weight  of the comb r o s e  f r o m  
27.5 4- 1.96 m g  to 34.3 4- 4.9 mg  (P > 0.05). However ,  when these  s u b s t a n c e s  were  g iven toge the r  with an  an -  
d rogen  an tagon i s t ,  which b locked  the ac t ion  of s m a l l  quan t i t i e s  of endogenous  androgen ,  the weight  of the 
comb was ac tua l ly  r educed  (to 21 .7+  1.2 mg; P < 0.05). Meanwhi le ,  t hy ro id  + theophy l l ine  c o n s i d e r a b l y  po-  
t e n t i a t e d  the r e s p o n s e  of the c h i c k e n s '  combs  to in j ec t ion  of t e s t o s t e r o n e  p rop iona te .  Whereas  the r e l a t i v e  
weight  of the combs  of ch ickens  r e c e i v i n g  a n d r o g e n  was 270.4 4- 15.1 mg,  af ter  the add i t iona l  a d m i n i s t r a t i o n  
of t h y r o i d +  theophyl l ine  the weight of the combs  r o s e  to 538.54- 52 mg (P<  0,001). It could a c c o r d i ng ly  be 
conc luded  that  thyro id ,  in con junc t ion  with theophyl l ine  and in the a bse nc e  of and rogen  s e c r e t i o n ,  does not 
s t i m u l a t e  comb growth in  in fan t i l e  ch ickens .  In the next  e x p e r i m e n t s  the effect  of t hy r o i d  in con junc t ion  
with theophyl l ine  on the r e s t o r a t i o n  of n o r m a l  comb growth was s tudied  a f te r  the ac t ion  of the a n d r o g e n  had 
ceased .  
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It will be c l ea r  f rom Table 1 that  in the 12 days which e lapsed af ter  discontinuing local applicat ion 
of t e s tos t e rone  to the comb the weight of this organ continued to r i s e  (groups 2 and 3), although the no rma l  
s ize  of the comb was neve r the le s s  r e s to r ed .  This was e x p r e s s e d  by curving of the comb,  yellowing of its 
indentations,  and d i sappearance  of hyaluronic  acid f r o m  them (his tochemical  invest igat ions) .  Admin i s t r a -  
tion of theophylline led to a sma l l  inc rease  in weight of the combs ,  which was not s ta t i s t i ca l ly  significant.  
Thyroid,  however ,  led to a significant inc rease  in both the absolute and the re la t ive  weight of the combs.  
Thyroid  in conjunction with theophyll ine produced the g rea t e s t  weight of these organs  (groups 3, 5, and 6); 
i .e. ,  it led to fur ther  growth of the comb despite the discontinued t r ea tmen t  with androgen. These exper i -  
ments  apparent ly  indicate that thyroid in conjunction with theophylline can mainta in  growth of the comb,  
once it has begun, in the absence of sex hormone.  However,  the fact  that in the exper iment  descr ibed  the 
comb of control  chickens not rece iv ing  thyroid and theophylline continued to grow af ter  the local appl ica-  
tion of androgen had been discontinued suggest  that an endogenous source  of androgen sec re t ion  appeared  in 
the exper imenta l  chickens. The caudal pa r t  of the comb,  as mos t  sens i t ive  to androgen [7], r eac ted  to this 
s ec re t ion  of sex hormone,  and this led to growth of the comb. Under these  conditions and in complete  
a g r e e m e n t  with this p rev ious  observa t ions  [4], thyroid  in conjunction with theophylline potentiated this r e -  
action of the comb. To tes t  this hypothesis  an exper iment  was c a r r i e d  out in which the action of endogenous 
androgen was blocked by cypro te rone  aceta te  af ter  the injections of t e s to s t e rone  propr iona te  had been dis-  
continued (Table 2). 

As Table 2 shows, 9 days af ter  the end of androgen adminis t ra t ion  and the beginning of injections of 
the solvent of cypro te rone  ace ta te ,  the absolute weight of the chicken comb was unchanged while the r e l a -  
t ive weight was reduced,  although not significantly.  In other  words ,  in this exper iment  also no c lea r  nor -  
mal iza t ion  of the comb weight took place ,  and this is a lso  at t r ibuted to mani fes ta t ion  of the action of endo- 
genous androgen whose sec re t ion  by the gonads or  adrenals  had begun to take place.  In fact ,  when injec-  
tions of cypro te rone  aceta te  began af ter  those of t e s to s t e rone  propionate  had been discontinued, a cons ide r -  
able inc rease  in weight of the chicken combs ensued. In the p r e sence  of the androgen antagonist  nei ther  
thyroid  nor  theophylline nor  a combinat ion of both inhibited normal iza t ion  of the comb weight (compared  
groups 4, 5, 6, and 7); i .e. ,  they did not mainta in  growth of the comb. 

Thyroid  hormone ,  in conjunction with theophylline, can thus s t imula te  or  mainta in  growth of the comb 
only in the p r e se nce  of endogenous or  exogenous androgen. That is why the potentiat ion of comb atrophy in 
thyro idec tomized  cocks af ter  cas t ra t ion ,  descr ibed  in the l i t e ra tu re  [6], mus t  be  explained by a ma rk ed  
weakening of the action of extragonadal  androgen. 
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