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Table III. Analysis of variance of all irradiated groups except two 
groups (days 8~]~ and 9) 

Sums Degrees Mean Vari- 
of of square ance 
squares freedom ratio 

Between groups 4292.83 6 715.47 
Within group 185267.09 366 506.19 
Total 189559.92 372 

1.413 :>0.05 

Table IV. Analysis of variance of the control group 

Sums Degrees Mean Vari- 
of of square ante 
squares freedom ratio 

P 

Between groups 4411.57 8 55t.446 
Within group o0413.39 693 296.412 
Total 209824.96 701 

1.860 ~>0.05 

Table V 

7 S:], 

Embryos Number Number Embryos Number Number 
of of of of 
cells mitoses cells mitoses 

I 505 48 I 15309 1294 
II 434 6t II 7032 903 
III 469 50 l l I  4975 531 
IV 1069 102 IV 9960 1105 
V 700 96 V 6656 1041 
VI 664 119 VI 7265 983 
Total 3841 476 Total 51197 5857 

Z ~ = 3 4 . 1 2  d . f .  = 5  Z ~ = 2 9 9 . 7 5  d . f .  = 5 

Z ~ = 3.177 d.f. = 1 

- Kurze Mitteilungen EXPERIENTIA X][X/5 

t e rence  in  t h e  inc idence  of r e s o r p t i o n  a n d  of w e i g h t  is 
c l ea r -cu t  b e t w e e n  these  two days .  

W e  c o u n t e d  al l  t h e  cells a n d  mi toses  on  e v e r y  second 
sect ion.  The  n u m b e r  of cells a n d  mi toses  are p r e s e n t e d  in 
Tab le  V. 

T h e  e m b r y o s  of t he  s ame  d a y  show a g r e a t  v a r i a b i l i t y  
as  f a r  as  t h e  n u m b e r  of cells a n d  mi toses  a re  concerned ,  
t he  di f ference w i t h i n  a d a y  b e i n g  s igni f icant .  On  t h e  con-  
t r a r y ,  n o  s ign i f i can t  d i f ference  in  m i to t i c  a c t i v i t y  could be  
e s t ab l i shed  b e t w e e n  t he  two  days  of ge s t a t i on  m e n t i o n e d .  

CORLISS*, who  s t ud i ed  t h e  m i t o t i c  a c t i v i t y  in  t h e  r a t  
e m b r y o  on  81/4, 81/2, a n d  8a/, days,  d id  n o t  f ind  a n y  g rea t e r  
a c t i v i t y  of t h e  p r i m i t i v e  s t reak .  O n  t h e  o t h e r  h a n d ,  h e  
found  a r ise in  m i t o t i c  a c t i v i t y  on  t he  8a/4 day ,  b u t  s ince 
he  a t t e m p t e d  no  s t a t i s t i c a l  ana lys i s  of t h a t  fact ,  no  f ina l  
conc lus ion  can  be  d r a w n .  

As fa r  as t he  p e r c e n t a g e  of gross m a l f o r m a t i o n  is con-  
cerned,  t h e r e  is no  s ign i f i can t  d i f ference 1 b e t w e e n  t he  81/~ 
a n d  91/~ days ,  a l t h o u g h  t h e  m e a n  foe ta l  we igh t s  are  dif- 
fe ren t .  

Thus ,  a f t e r  a n a l y s i n g  t h e  foeta l  w e i g h t  fol lowing x - r ay  
i r r ad ia t ion ,  o u r  conc lus ion  is the  s ame  as t h a t  m a d e  a f t e r  
a n a l y s i n g  t he  inc idence  of  r e so rp t ion .  T h e  i r r a d i a t i o n  
damage ,  m e a s u r e d  as foeta l  weight ,  is g r ea t e r  d u r i n g  t he  
m e s o d e r m  f o r m a t i o n  t h a n  before  or  a f t e r  it .  

I n  v iew of t h e  resu l t s  o b t a i n e d  so far, i t  is r e a s o n a b l e  
t o  exc lude  g r ea t e r  m i t o t i c  a c t i v i t y  as  t h e  m a i n  r e a s o n  for  
t h e  increased  r a d i o s e n s i t i v i t y  obse rved .  

Rdsumd. Les e m b r y o n s  de r a t  o u t  616 i r radi~s  p a r  les 
r a y o n s  X ~ la dose de 100 r du c inqu ibme  au  d ix i~me j o u r  
de la ges ta t ion .  Tous  les e m b r y o n s  o u t  ~16 fixds au  b o u i n  
le qu inz ibme  jou r  de la g e s t a t i o n  e t  o n t  616 pes6s aprbs  le 
passage  d a n s  l 'a lcool .  

Les  e m b r y o n s  irradi~s,  c o m m e  c ' e s t  d6 jh  eonnu ,  son t  
plus  l~gers que  les t~moins ,  ma i s  il y a auss i  une  d i f ference  
s ign i f i ca t ive  en t r e  les d ivers  g roupes  irradi6s.  

N. SKREB, N. ]~IJELI~, a n d  G. LuKovId  

Institute o/ Biology, Faculty o/ Medecine, Zagreb (Yugo- 
slavia), November 12, 1962. 

4 C. E. CORLISS, J. exp. Zool. lee, 193 (1953). 

P i n e a l  B o d y  a n d  U r i n a r y  S o d i u m  E x c r e t i o n  

i n  t h e  R a t  

FARRELL e t  al., in a series of p a p e r s  1-~, sugges ted  t h a t  
t he  p inea l  b o d y  or some a d j a c e n t  s t r u c t u r e  secre tes  a hor -  
m o n e  ( ad renog lomeru lo t rop in )  w h i c h  con t ro l s  t h e  secre- 
t ion  of a ldos te rone .  A l t h o u g h  t h e i r  r esu l t s  were  cor robor -  
a t ed  b y  o t h e r  a u t h o r s  ~-~°, t he  role p l a y e d  b y  t h e  p inea l  
b o d y  in  t he  con t ro l  of t he  a ldos t e rone  sec re t ion  h a s  n o t  
been  def in i te ly  s e t t l e d n - ~  U n t i l  now, on ly  e x t r a c t s  pre-  
p a r e d  f rom beef  a n d  h u m a n  p inea l  b o d y  h a v e  b e e n  inves t i -  
g a t e d  e i t he r  for  t h e i r  a l d o s t e r o n e - s f i m u l a t i n g  a c t i v i t y  or  
s o d i u m - r e t a i n i n g  effect.  

I n  the  p r e sen t  e x p e r i m e n t s ,  r a t ' s  p inea l  b o d y  e x t r a c t s  
were used because  t h i s  a n i m a l  p r e s e n t s  t h e  a d v a n t a g e  of 
h a v i n g  i ts  p inea l  b o d y  fa r  f rom o t h e r  b r a i n  s t ruc tu res ,  
such  as t he  s u b c o m m i s s u r a l  organ.  Th i s  a n a t o m i c a l  f ea tu re  
p e r m i t s  t h e  r e m o v a l  oI t he  g l and  c o m p l e t e l y  free f rom t h e  
n e i g h b o u r i n g  tissue. 

I n  t h i s  c o m m u n i c a t i o n  we i n v e s t i g a t e d  t h e  u r i n a r y  ex-  
c r e t i o n  of s o d i u m  as a n  i n d i c a t i o n  of t h e  a ldos te rone-  

s t i m u l a t i n g  a c t i v i t y  of e x t r a c t s  f rom r a t  p inea l  body .  T h e  
e x t r a c t s  were p r e p a r e d  as fol lows:  t h e  g lands  were  re- 

1 G. FARRELL, F.ndocri•ology 65, 29 (1959}. 
G. FARRELL, Endocrinology 65, 239 (1959}. 

a G. FARRELL, Circulation 21, 1009 (1960}. 
4 G. FARRELL, Fed. Proc. 19, 601 (1960}, 

G. FA~RELL and A. N. TAYLOR, Annual Rev. Physiol. Z~, 471 
(196~). 

6 O. J. LucIs, I. DYRENFURTH, and E. H. VENmNG, Can, J. BiD- 
chem. Physiol. 39, 901 (1961). 

7 K. Kovacs, M. A. DAVID, and P. WElSZ, Med. Exp. (Hung.) 3, 113 
(1960). 

s j .  D. ROMA~L A. KELLER, and L. E. PIOT~I, Ann. Endocr. $1, 79 
(~960). 

9 j .  D. ROMANI, A. KELLER, and L. E. PIO~TL Ann. Endocr. 21,612 
(~96o). 

:tO A. KELLER, L. E. PIOTTI, and J. D. ROMAm, Ann. Endoer. Z2, 82 
(1961). 

n j .  o. D~ws, Rec. Progr. Hormon. Res. 17, ~73 (1961). 
I2 R* J.  WURT~IAI~*, M. D. ALTSCttUL]~, R. O. GREEP, J.  L. FALK, and 

G. GRAVE, Amer. J. PhysioL 199, 1109 (1960). 
i~ T. YAMAha, Endocrinology 69, 706 (1061). 
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m o v e d  a n d  p u t  in to  a v ia l  m a i n t a i n e d  in  a sal t - iced mix-  
tu re .  The  t i m e  e lapsed  b e t w e e n  t h e  d e a t h  of t he  an ima l s  
a n d  t h e  cool ing of t h e  t i s sue  d id  n o t  exceed 3 rain.  The  
p inea l  bod ies  were  t h e n  h o m o g e n i z e d  w i t h  a t i ssue  g r inder  
in  cold sal ine.  T h e  h o m o g e n a t e  was  cen t r i fuged  a t  2000 
r .p .m,  a t  - -4°C,  for 15 rain.  T h e  s u p e r n a t a n t  was  col lected 
a n d  t e s t e d  for  i t s  s o d i u m - r e t a i n i n g  a c t i v i t y  in  a g roup  of 
18 ra ts .  Pa ra l l e l  e x p e r i m e n t s  were  r u n  w i t h  a n  e x t r a c t  of 
ce rebra l  co r t ex  (neopal l ium)  s imi l a r ly  p r e p a r e d  a n d  t e s t ed  
in a g r o u p  of 12 ra t s .  E a c h  a n i m a l  of t he se  g roups  received 
1 m t  s u p e r n a t a n t  c o r r e s p o n d i n g  to  8 m g  of f resh t issues,  
e i t h e r  f r o m  p inea l  b o d y  or  ce reb ra l  cor tex ,  respect ively .  

I n  a t h i r d  g roup  of 18 ra ts ,  10 gg a l d o s t e r o n O  4 were in-  
j e c t ed ;  a n d  f ina l ly  a con t ro l  g roup  (18 ra ts )  rece ived  1 ml  
sal ine.  All s u b s t a n c e s  were g iven  b y  i n t r a m u s c u l a r  injec-  
t ions .  I m m e d i a t e l y  a f t e r  t he  in jec t ions  each  r a t  was p u t  
i n to  a m e t a b o l i c  cage  a n d  3 u r ine  samples  (A, I3 a n d  C) 
were col lected a t  3, 6 a n d  9 h respec t ive ly .  

T h e  an ima l s  were a l lowed to  e a t  a n d  d r i n k  ad libitum 
u n t i l  3 h before  t h e  expe r i m en t s .  T he  u r i n a r y  sod ium was 
d e t e r m i n e d  b y  f l ame  p h o t o m e t r y .  T h e  resu l t s  of our  ex- 
p e r i m e n t s  s u m m a r i z e d  in  Tab le  I show t h a t  t he  differ- 
ences  b e t w e e n  t h e  va lues  of s o d i u m  excre t ion  in  t h e  
g roups  i n j ec t ed  w i t h  p inea l  b o d y  e x t r a c t  a n d  a ldos te rone  
were n o t  s igni f icant .  O n  t he  o t h e r  h a n d ,  these  va lues  
w h e n  c o m p a r e d  w i t h  those  o b t a i n e d  in t h e  con t ro l  g roups  
(cerebra l  c o r t e x  e x t r a c t  a n d  saline) were  lower  for t he  
s amp le s  A a n d  B a n d  t h e  d i f ferences  were  s t a t i s t i ca l ly  sig- 
n i f i can t .  These  d a t a  show t h a t  t h e  r a t s  i n j ec t ed  w i t h  

Table I. Urinary sodium excretion of rats injected with pineal body 
and cerebral cortex extracts, aldosterone and saline 

Groupsb Urinary sodium excretion (p.Eq) ~ 

Sample A Sample B Sample C 
(1-3 h) (3-6 t,) (5-9 h) 

Pineal body 
extract (I) 3~2.4 4- 5.9 86.2 =t= 7.1 35.2 -4- 7.0 

Cerebral Cortex 
extract (II) 129.5 4- 28.9 81.9 =t= 1O.°* 54.4 =t= 9.9 

Aldosterone (III) 29.4 4- 8.0 26,7 =t= 8.1 41.0 4- 8.9 

Saline (IV) 102.4 4- 12.4 6S.1 4- 9.4 38.8 4- 5.5 

Figures represent mean 4- S.E. 
' t '  test between groups I and III, P > 0.05 for samples A, B and 
C; between groups I mid II, P < :  0.01 for samples A and B, 
> 0.5 for sample C; between groups I and IV, P <2 0.01 for sample 
A, <2 0.05 for sample B, > 0.05 for sample C. 

p inea l  b o d y  e x t r a c t  p r e sen t ed  a s t r o n g  s o d i u m  r e t e n t i o n  
c o m p a r a b l e  to  t h a t  o b t a i n e d  b y  10 ~tg of a ldos te rone .  
S o d i u m  r e t e n t i o n  caused  b y  p inea l  e x t r a c t  pe r s i s t ed  for 
a t  leas t  9 h. 

I n  o rder  to  ver i fy  w h e t h e r  t h i s  s o d i u m  r e t e n t i o n  was  
m e d i a t e d  t h r o u g h  t h e  a d r e n a l  g land ,  para l le l  e x p e r i m e n t s  
v-ere car r ied  ou t  in  r a t s  two  d a y s  a f t e r  a d r e n a l e c t o m y .  
Two groups  of 11 a d r e n a t e c t o m i z e d  r a t s  were  i n j ec t ed  
w i t h  p inea l  b o d y  a n d  ce rebra l  co r t ex  e x t r a c t  respec t ive ly .  
Tab le  I I  shows no  s ign i f i can t  d i f ference  b e t w e e n  t h e  so- 
d i u m  excre ted  b y  t he  a d r e n a l e c t o m i z e d  r a t s  i n j ec t ed  w i t h  
p inea l  b o d y  a n d  w i t h  ce rebra l  c o r t e x  ex t r ac t .  W h e n  a 
compar i son  is m a d e  be tween  t h e  resu l t s  o b t a i n e d  in 
Tab les  I and  II ,  i t  becomes  e v i d e n t  t h a t  p inea l  b o d y  ex-  
t r a c t  does no t  cause  s o d i u m  r e t e n t i o n  in t h e  a d r e n a l e c t o -  
mized animals .  This  d i f ference be tween  t h e  i n t a c t  a n d  
ad rena lec tomized  ra t s  s t rong ly  suggests  t h a t  t he  s o d i u m  
r e t e n t i o n  observed  in t he  former ,  a f t e r  i n j ec t i on  of t h e  
p inea l  body  ex t rac t ,  was  due  to some ac t ive  s u b s t a n c e  
l ibera ted  f rom the  ad rena l  g land.  

These  resul ts  are cons i s t en t  w i t h  FARRELL'S s t a n d p o i n t  
concern ing  t he  exis tence  in t h e  p inea l  b o d y  of a f ac to r  
(adrenoglomeru lo t rop in)  wh ich  s t i m u l a t e s  t he  sec re t ion  of 
a ldosterone.  I t  has  been  sugges ted  4,~ t h a t ,  desp i te  t h e  
fact  t h a t  the  a d r e n o g l o m e r u l o t r o p i n  m i g h t  be  f o u n d  in  
the  p inea l  body,  th i s  does no t  m e a n  t h a t  i t  rea l ly  is pro-  
duced  there .  Similar ly,  as to  w h a t  occurs  w i t h  A D H  in t h e  
h y p o t h a l a m o - h y p o p h y s e a l  sys tem,  a d r e n o g t o m e r u l o t r o -  
p in  could be  mere ly  s tored  in t h e  p inea l  b o d y  a f t e r  be ing  
e l abora t ed  b y  some o the r  mesencepha l i c  or  d i encepha l i c  
areas.  Ana tomica l  f indings  sugges t  t h a t  t h i s  does  n o t  
happen ,  a t  leas t  in  the  ra t .  The  connec t ions  of  t h e  p inea l  
b o d y  in th i s  a n i m a l  h a v e  r ecen t ly  b e e n  s tud ied  b y  KAP- 
PERS ~5. According  to h im,  n e i t h e r  n e r v o u s  n o r  v a s c u l a r  
re la t ions  could be  obse rved ,  p o i n t i n g  to  t h e  ex i s t ence  of 
a n  ep i tha l amo-ep iphysea t  or  h a b e n u l o - e p i p h y s e a l  com-  
plex comparab le  w i th  t he  h y p o t a l a m o - h y p o p h y s e a l  sys-  
tem.  Thus  we are led to a s sume  t h a t  t he  s o d i u m - r e t a i n i n g  
effect  p roduced  b y  our  e x t r a c t s  of the  r a t  p inea l  b o d y  is 
d e p e n d e n t  on a factor ,  p r o b a b l y  a d r e n o g l o m e r u l o t r o p i n ,  
ac tua l ly  e l abora ted  in the  g land  18. 

ZusammenJassung. Ein  sa l in ischer  E x t r a k t  des Corpus 
pineale erzeugt  bet  no rma len ,  n i c h t  abe r  bet  a d r e n a l e k t o -  
m ie r t en  R a t t e n  eine s t a r k e  R e t e n t i o n  yon  N a t r i u m .  Auf  
G r u n d  der  besonde ren  a n a t o m i s c h e n  Verh~il tnisse des 
Corpus pineale  de r  R a t t e  v e r t r e t e n  wir  die Auf fassung ,  
dass  die wi rksame  Subs t anz ,  wah r sche in l i ch  Adrenoglo-  
meru lo t rop in ,  in de r  Zirbeldr t ise  se lbs t  e rzeug t  wi rd  u n d  
n i ch t  aus  de r  N a c h b a r s e h a f t  d o r t  a n g e r e i c h e r t  wird.  
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Table II. Urinary sodiunl excretion of adrenalectomized rats injected 
with pineal body and cerebral cortex extract 

Groups Urinary sodium excretion (ptEq} * 
Sample A Sampte B 

{1-3 h) (3-6 h) 

Pineal body extract (I) 86,5 ± 15.9 110.3 4- 15.2 
Cerebral cortex extract (II) 111.4 4- 19.5 106.6 4- 19.0 

= Figures represent mean 4- S.E. 
b ' t '  test between groups I and II, P > 0.05 for samples A and B. 

1~ Aldosteronc was extracted with 70% ethanol from a ground pill 
(D-aldosterone acetate, CIBA) and saline was added to make a 
volume five times greater. For the kind gift of the aldosterone 
pills, we wish to thank Dr. F, U•ATIJBA from the Institute Oswaldo 
Cruz, Guanabara (Brazil). 

15 j .  A. KAPPERS, Z. Zellforsch. Mikr, Anat. 52, 16B (1960). 
16 For encouragement and criticisms we are indebted to Prof. Dr. 

L. J. A. Dr DIo, Head of this Department. For help and advice we 
are grateful to Prof. Dr. J. BAErA VIAS~A (Department of Bio- 
chemistry) and Prof. Dr. E, W. T. BERALOO (Department of 
Physiology). 
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