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of cocks 5 could cause rup tu re  of blood vessels lacking 
cer ta in  p ro tec t ive  mechanisms.  The  need for such a 
mechan i sm in domest ic  chickens is no t  necessary.  I t  is of 
fur ther  in teres t  t h a t  in our  labora tory ,  where  all  chickens 
t h a t  die receive pos t -mor t em examinat ions ,  we h a v e  never  
observed  any  m o r t a l i t y  f rom aort ic  rup tu re  in game  cocks, 
whereas  m o r t a l i t y  f rom this  condi t ion  is no t  unusual  in 
VVhite R o c k  cocks. 

Zusammen[assung. Vergleichend-his totogische Un te r -  
suchung der  Darmbeingef / isse  bei Wi ldh i ihnern  und der  
W h i t e - R o c k - R a s s e  zeigen eine stArkere En twick lung  der  
Wildhuhngef~sse.  Es  scheint,  dass das gesamte  Gef~tB- 
sys tem bei den  Wildhi ihnern,  in Anpassung an die er- 

h6h te  Herz f requenz  und den geste iger ten B l u t d r u c k  bei 
besondern  ErregungszustAnden,  fiber Schu tzmechan i smen  
in der  GefAsswand verffigt.  
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D i f f e r e n t i a t i o n  in  v i t r o  of  C h i c k  E m b r y o  A d r e n a l  G l a n d s  

Adrenal  gland funct ion  appears  to be control led by  
p i tu i t a ry  secret ion dur ing  the  fetal  life. This  has been 
demons t r a t ed  in amphib ians  1, rabbi ts  ~, rats  8 and m a n  4. 

Ev idence  t h a t  this  also happens  in bird embryos  is 
somewha t  conflicting. The  ear ly  works  of WOLFF and 
STOLL 5 and  FUGO s indicate  t h a t  chick adrena l  g lands  are  
independen t  of p i t u i t a r y  s t imula t ion  unt i l  t he  twel f th  
incuba t ion  day.  CASE 7 and MAZmA 8,9, using his tochemicaI  
techniques ,  conf i rmed t h a t  adrenot rophic  s t imulus  is 
necessary af ter  t he  twe l f th  day  of incubat ion,  b u t  there  
is no conf i rmat ion  up to  now to suppor t  the  assumpt ion  
t h a t  adrenal  d i f ferent ia t ion  is independen t  of  t h a t  
s t imulus  in younger  embryos .  I n  a previous  pape r  1° i t  
was shown t h a t  h is tochemical  techniques  for lipids and  
cholesterol  appear  earl ier  and are  more  intense when 
embryos  are in jec ted  wi th  ACTH.  The  present  work  was 
unde r t aken  in order  to s tudy  the  act ion of A C T H  on 
embryonic  adrenal  glands grown in organ culture.  

Material and methods. Over  500 embryos  of the  Hyl ine  
breed were d is t r ibu ted  in exper imenta l  groups as indicated 
in Figures  2 and 3. Whole  adrenals  were  dissected and 
exp lan ted  using WOLFF and HAFFEN'S 11 technique.  Cul ture  
m e d i u m  conta ined  equal  par ts  (v/v) of embryo  ex t r ac t  
(from 9-day-old chick embryo)  and 1% agar  in H u n k ' s  
saline solution. As indica ted  in Figures  2 and 3, in several  
exper imenta l  groups 1 I U  of A C T H  (Actonar.  Labora tor ios  
Acton,  Argent ina)  per  m l  was added  to the  medium.  
Media were changed  eve ry  4 days.  

Non-cu l tu red  controls  and cul tured  exp lan t s  were  f ixed 
in 10% formal in  wi th  1% CaC1. Tissues used for his to-  
logical s t udy  were embedded  in paraf f in  and s ta ined wi th  
hematoxyl in -eos in  whi le  those  reserved  for h i s tochemica l  
purposes were  embedded  in gela t in  and  sect ioned wi th  a 
freezing micro tome.  Sect ions were  observed  wi th  a 
polar izing microscope in order  to  de tec t  b i re f r ingent  
crysta ls  (general ly cholesterol  and its esters) or  s ta ined 
wi th  Sudan  black B as a general  s ta in  for lipids. 

Results. Adrenal  exp lan t s  in all expe r imen ta l  groups 
grew and d i f ferent ia ted  adequa t e ly  as judged  by  the i r  
histological  aspect  (see F igure  1). No a t t e m p t  was made,  
however ,  to make  a q u a n t i t a t i v e  s tudy  of growth  differ- 
ences;  a t t en t ion  was focused on establ ishing the  % of 
explants  accumula t ing  l ipidic mater ia l  dur ing the  cul ture  
period. 

Figure  2A summar izes  the  results  ob ta ined  wi th  adrena l  
glands of 6-day-old embryo  cul ture  on med ia  w i t h o u t  

ACTH.  Af te r  6 days  of cul ture  only 6% of the  explan ts  
showed sudanophi l ic  mater ia l  and 20% biref r ingent  
crysta ls ;  a f ter  12 days  of cul ture  13% showed sudano- 
phi l ia  and 10% biref r ingent  mater ia l .  W h e n  compared  
wi th  controls,  also shown in F igure  2A, these  resul ts  
appear  to  indicate  t h a t  mos t  of t he  exp lan t s  which  are  
demons t rab le  l ipidic mater ia l  a t  t he  m o m e n t  of  exp lan ta -  
t ion  lose i t  in t he  course of t he  first  6 days  of cu l ture  and  
t h a t  no new accumula t ion  occurs a f te r  tha t .  

F igure  2B shows the  resul t  ob ta ined  wi th  s imilar  ex-  
p lants  cu l tu red  in m e d i u m  wi th  ACTH.  Af te r  6 days  of 
cul ture  76% of the  exp lan t s  conta in  sudanophi l ic  mater ia l  
and 77% of t h e m  bi ref r ingent  crystals .  Tissue f ixed on 
the  twel f th  day  of cul ture  showed sudanophi l ic  mate r ia l  
in 98% and birefr ingence in 93% of the  cases. These  
resul ts  show, when  compared  wi th  controls,  t h a t  accumu-  
lat ion of lipidic mater ia l  occurs dur ing the  first  days  of 
cul ture  and cont inues  thereaf ter .  

The  results  ob ta ined  by  cul tur ing  adrena l  glands of 
10-day-old embryos  are  expressed in F igure  3 A and 13. 
Af ter  6 days  of culture,  all the  explan ts  cu l tured  in media  
wi th  or  w i thou t  A C T H  conta in  sudanophi l ic  and bire- 
f r ingent  mater ia l ;  a f te r  12 days  over  60% of the  explan ts  
cu l tured  in media  w i thou t  A C T H  have  lost  the i r  l ipidic 
mater ia l .  On the  contrary ,  when cu l tured  wi th  A C T H  
few of the  explan ts  lose this  mater ia l .  

Discussion. I n  exper iments  by  o ther  au thors  in  which  
adreno t roph ic  and o ther  hormones  have  been used in 
vi t ro ,  the  amoun t s  of ac t ive  substances  added  to  the  
media  in order  to  ob ta in  not iceable  effects  h a v e  a lways  

1 p. B. SMITH and I. B. SMtT~, Endocrinology 7, 579 (1923). 
A. JosT, C. r. Soc. Biol. 142, 273 (1948). 

a L. J. WELLS, Proc. Soc. exp. Biol. Med. 68, 487 (1948). 
4 A. GY~VAI, E. STARK and K. Sz. SZALAY, Histochemie 9, 78 (1967). 
s ET. WOLFF and R. STOLL, C. r. Soc. Biol. 126, 1215 (1937). 
s N. M. FUGO, J. exp. Zool. 85, 271 (1940). 

J. F. CASE, Ann N.Y. Acad Sci. 55, 147 (1952). 
8 T. I. MAZlNA, Fiziol. Zh. SSSR 49, 589 (1963). 
a T. I. MAZINA, Byull eksp. Biol. Med. 55, 54 (1963). 

10 A. CASTAN]~ DECOUD, E. ~k. PEDERNERA and R. NARBAITZ, Revta. 
Soc. argent. Biol. 40, 181 (1964). 

11 ET. WOLFF and K. HAFFEN, Tex. Rep. Biol. Med. 10, 463 (1952). 



15.9. 1968 Specialia 939 

been  m u c h  h igher  t h a n  the  co r respond ing  physiological  
levels. In  a g r e e m e n t  w i th  this,  our  results ,  as well as 
those  of o the r  au tho r s  (GY~vAI, STARK and  SZALAY 4) 
show tha t ,  regardless  of the  fact  t h a t  e m b r y o  ex t r ac t  may 
con ta in  m inu t e  a m o u n t s  of ad reno t roph in ,  med ia  con- 
t a in ing  i t  behave  f rom the  prac t ica l  s t a n d p o i n t  as non-  
hormona l .  

Resu l t s  ob ta ined  a f te r  embryon ic  hypophysec tomy by 
means  of i r rad ia t ion  s or surgical  decap i t a t i on  e,v, ind ica te  
t h a t  in  chicks adrena l  g land func t ion  is d e p e n d e n t  on 
p i t u i t a ry  s t imu la t ion  dur ing  the  last  p a r t  of the  embryon ic  
life. MAZmA s,9 using in jec t ions  of ACTH,  and  STOLL, 
FAUCOUNAU and  MARAUD 1~ using in jec t ions  of me to-  

pirone,  have  conf i rmed this  conclusion.  Our results ,  show- 
ing t h a t  t he  accumula t ion  of l ipids in chick embryon ic  
adrena l  g lands  m a i n t a i n e d  in v i t ro  is d e p e n d e n t  on the  
presence  of ACTH in the  medium,  furnishes  addi t iona l  
conf i rmat ion .  

The fact  t h a t  adrena ls  of 6 emb ry o s  cu l tured  for 6 days  
accumula t e  l ipids and  cholesterol  only  if ACTH has  been  
a d d e d  to  the  cu l tu red  med ium,  suggests  t h a t  p i t u i t a ry  
ac t ion  on adrena ls  is no t  res t r ic ted  to  the  last  p a r t  of t he  
embryon ic  life, b u t  is also necessary  for init ial  d i f ferent ia-  
t ion.  This  a s s u m p t i o n  agrees  w i t h  t he  resul ts  o b t a i n ed  
in vivo b y  CASTAN]~ DECOUD, PEDERNERA and  NAR- 
BAITZ 10,13 

100 zzzz : f ]  BBSu~nophilla lO0 zzzz zsz5 i -~  

1 0 G 12 0 O lZ 
Days orculture Days of cu~re 

A B 

Fig. 3. Results obtained with explants of 10-day-old embryos 
cultured in media without (A) and with (B) the addition of ACTH 
(1 IU/ml). The numbers on each column indicate the total number of 
explants studied. O, controls. 

Fig. 1. Adrenal gland explant of 10-day-old embryos cultured for 
12 days. Hematoxylin-eosin stained. × 490. 
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Fig. 2. Results obtained with explants of 6-day-old embryos cultured 
in media without (A) and with (B) the addition of ACTH (1 IU/ml). 
The numbers on each column indicate the total number of explants 
studied. O, controls. 

Resumen. Suprar rena les  de embr iones  de pollo de 6 y 10 
dias  de incubaci6n,  fueron cu l t ivadas  en medios  con y sin 
el agregado  de ACTH. Los cul t ivos  fueron m a n t e n i d o s  
p o t  per iodos  de 6-12 dias. Los exp lan tos  fueron es tud iados  
con t6cnicas h i s toqu imicas  pa ra  lfpidos y 6steres de co- 
lesterol.  Las suprar rena les  de embr iones  de 6 dias a cu mu l an  
l ipidos y colesterol  so lamen te  cuando  son cu l t ivadas  en 
medios  con ACTH. Luego de 12 dias  de cul t ivo la mayor ia  
de las supra r rena les  de los embr iones  de 10 dfas p ie rden  
su con ten ido  de lipidos si ban  sido cu l t ivadas  en un medio  
p r ivado  de ACTH. E1 agregado de la h o r m o n a  prev iene  
esa p6rdida.  Se d i scu ten  las impl icancias  fisiol6gicas de 
es tos  hallazgos.  
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