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b y  d e c a p i t a t i o n  a t  t h e  d i f f e ren t  t i m e s  of t he  d a y  i n d i c a t e d  
in  t h e  T a b l e ;  t h e  eyes  were  r e m o v e d  a n d  f ixed in  a mix -  
t u r e  c o n t a i n i n g  alcohol,  f o rma l ine  a n d  ace t ic  acid,  s t a i ned  
a n d  m o u n t e d  in glass slides as descr ibed  in p r e v i o u s  work~. 
Mitosis  were  c o u n t e d  w i t h  t h e  use of a microscope  w i t h  a 
r e t i c u l u m  (8 X 8 m m )  ocular  ( X 8) a n d  oil i m m e r s i o n  lens 
( ×  100). 50 (125 × 125 #) f ields were  c o u n t e d  in each  
cornea .  All  p h a s e s  of mi tos i s  were  i nc luded  b u t  a n  a rb i -  
t r a r y  e l i m i n a t i o n  was done  of t h o s e  ceils in  ea r ly  p r o p h a s e  
a n d  l a t e r  t e lophase .  All  a n i m a l s  were rece ived  a n d  k e p t  
in  t h e  d e p a r t m e n t ' s  a n i m a l  q u a r t e r s  for  1 week  pr io r  to  
t he i r  use in  t h e  e x p e r i m e n t s ,  on  a c o m m e r c i a l  d i e t  ad  
l i b i t u m  a n d  a n a t u r a l  r eg imen  of d a y  l i gh t  a n d  t e m p e r a -  
ture .  

I n  2 con t ro l  expe r imen t s ,  g roups  of 5 r a t s  each  were 
sacr i f iced a t  15.00, 19.00, 23.00, 03.00, 07.00 a m d  10.00 
(Table) .  I n  a t h i r d  e x p e r i m e n t  h e p a t e c t o m y  was car r ied  
o u t  in  a g roup  of 75 n o r m a l  ra ts ,  b e t w e e n  09.00 a n d  11.00. 
T h e  sacrif ice of each  g roup  of 5 r a t s  s t a r t e d  a t  19.00 of 
t h e  s ame  d a y  in  w h i c h  h e p a t e c t o m y  was  p e r f o r m e d ;  t h e  
s u b s e q u e n t  g roups  were sacr i f iced a t  4 h i n t e r v a l s  up  to  
52 h pos t  h e p a t e c t o m y .  T h e  resu l t s  o b t a i n e d  b o t h  w i t h  
n o r m a l  a n d  p a r t i a l l y  h e p a t e c t o m i z e d  r a t s  are  p r e s e n t e d  
in  t h e  Table .  

Circadian distribution of mitosis in the cornea of normal and partially 
hepatectomized rats 

Time 
of day 

Mitosis/50 high power microscopic fields :~ S.E.* 

Control ~ Control I1 70% hepatectomized 

19.00 164. 6.9 9.4zk 5.1 474- 8.3 ( 8  P 
23.00 26 4- 3.4 30 ~ 2.6 104 4. 30 (12 P 
03.00 101 2~ 20 114 ~ 9.5 121 + 32 (16 P 
07.00 228 -4- 28 224 =E 21.8 191 Jz 46 (20 P 
10.00 172 4- 6.9 176 + 14 148 -¢- 42 (24 P 
15.00 108 4- 2 125 ~ 13.6 197 4- 21 (28 P 
19.00 16 =k 4 (32 P 
23.00 148 4- 37 (36 P 
03.00 194 + 22 (40 P 
'07.00 396 =[: 87 (44 P 
10.00 246 4- 13 (48 P 
15,00 132 ~ 25 (52 P 

< 0.02) 
< 0.02 
> 0.05 
> O.05 
> 0.05 
< 0.005 
> 0.05 
< 0.02 
< 0.02 
> 0.05 
< 0.01 
> 0.05 

Time of day, the hour in which the rats were sacrificed; • S.E., 
standard error of the mean values; b two separate control experiments 
carried out with 1 month interval; ~ hours post partial hepatectomy 
and P values when compared to normal controls. 

The  re su l t s  o b t a i n e d  w i t h  t h e  2 con t ro l  g roups  i nd i ca t e  
t h a t  n o  s ign i f i can t  d a y  t o  d a y  v a r i a t i o n s  occur  in  t h e  
n u m b e r  of cells in  mi tos i s  w h e n  c o m p a r i n g  con t ro l  
a n i m a l s  sacr i f iced a t  c o m p a r a b l e  t i m e  per iods  of t h e  day .  

The  resu l t s  also show tha . t  t h e  genera l  d i s t r i b u t i o n  of 
mi tos i s  t h r o u g h o u t  t h e  d a y  is p r ac t i ca l l y  t h e  same  in b o t h  
t h e  n o r m a l  a n d  in h e p a t e c t o m i z e d  an imal s ,  w i t h  a pe r iod  
of m i n i m a l  occur rence  of mi tos i s  a t  19.00 a n d  a p e a k  a t  
07.00. W h i l e  t h e  genera l  c i r cad ian  d i s t r i b u t i o n  of mi tos i s  
is p r ac t i ca l l y  t h e  same  in  b o t h  groups ,  s t a t i s t i ca l ly  signifi-  
c a n t  h i g h e r  levels of mi tos i s  were  f o u n d  in  severa l  of 
these  g roups  of p a r t i a l l y  h e p a t e c t o m i z e d  ra ts ,  w h e n  com-  
p a r e d  to  t h e i r  n o r m a l  cont ro l s .  T h e  P va lues  for  t h e  
g roups  sacr i f iced a t  t h e  d i f f e ren t  h o u r s  pos t  p a r t i a l  
h e p a t e c t o m y  were  as follows: 8 h, P < 0.02; 12 h,  
P <  0.02;16 h, P > 0.05; 20 h, P > 0.05; 2 4 h , . P  > 0 . 0 5 ;  
28 h, 39 < 0.005; 32 h, P > 0.05; 36 h, P < 0.02; 40 h,  
P < 0.02; 44 h, P > 0.05; 48 h, I ~ < 0.01 a n d  52 h, 
_P > 0.05, w h e n  c o m p a r e d  w i th  t h e i r  r e spec t ive  (hour  of 
t h e  day  a t  w h i c h  t h e  con t ro l  a n i m a l s  were sacrificed) 
n o r m a l  controls .  

I n  s u m m a r y ,  these  resu l t s  i nd i ca t e  t h a t  t h e  m e c h a -  
nism(s)  w h i c h  s y n c h r o n i z e  t he  occur rence  of mi tos i s  in 
t h e  c o r n e a  of n o r m a l  a n i m a l s  is st i l l  a c t i ve  in  h e p a t e c t o -  
mized  r a t s  as :  (1) t h e  per iods  of t h e  d a y  in  wh ich  m a x i m M  
a n d  m i n i m a l  n u m b e r s  of cells in  mi tos i s  occur  in  t h e  
co rneas  of p a r t i a l l y  h e p a t e c t o m i z e d  r a t s  a n d  in  con t ro l  
r a t s  is s imilar ,  as also is t h e  overa l l  d i s t r i b u t i o n  of 
mi tos i s ;  (2) t h a t  inc reased  m i t o t i c  a c t i v i t y  is f o u n d  
p a r t i c u l a r l y  in  t h e  second  d a y  fo l lowing p a r t i a l  h e p a t e c -  
t o m y  5. 

Zusammenfassung. Die R e s u l t a t e  zeigen, dass  de r  ode r  
die Mechan i smen ,  welche  die Mitosis  in  d e r  Cornea  v o n  
n o r m a l e n  T i e r e n  synchron i s i e ren ,  n a c h  pa r t i e l l e r  H e p a -  
t e k t o m i e  i m m e r  noeh  a k t i v  shad. 
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P a n c r e o z y m i n / C h o l e c y s t o k i n i n  a P h y s i o l o g i c a l  M e d i a t o r  of  Gas tr i c  S e c r e t o r y  I n h i b i t i o n  of  D u o d e n a l  
O r i g i n  

T h e  m o s t  h i g h l y  pur i f i ed  fo rm of p a n c r e o z y m i n / c h o l e -  
c y s t o k i n i n  (PZ/CCK) 1 will s t i m u l a t e  gas t r i c  ac id  sec re t ion  
a n d  p o t e n t i a t e  t h e  s t i m u l a t o r y  ac t ion  of m e t h a c h o l i n e  on  
gas t r i c  acid.  On  t h e  o t h e r  h a n d  P Z / C C K  an t agon i ze s  
gas t r i c  acid secre t ion  wh ich  ha s  been  s t i m u l a t e d  b y  feed- 
ing or  b y  i.v. ga s t r i n  p e n t a p e p t i d e  2, 8. 

I f  t h i s  is a phys io log ica l  p r o p e r t y  of P Z / C C K  t h e n  endo-  
genous ly  re leased  h o r m o n e  shou ld  m a n i f e s t  t h e  s ame  
ac t ions .  W e  h a v e  d e m o n s t r a t e d  t h a t  th i s  is t h e  case  in  
consc ious  dogs w i t h  H e i d e n h a i n  gas t r i c  pouches .  F o u r  of 

these  h a d  d u o d e n a l  f i s tu lae  in  a d d i t i o n  a n d  3 h a d  T h i r y  
Vel la  loops  of d u o d e n u m .  Gas t r i c  sec re t ion  was s t i m u l a t e d  
w i t h  a c o n t i n u o u s  i .v.  i n fus ion  of e i t h e r  m e t h a c h o l i n e  or  
ga s t r i n  p e n t a p e p t i d e  (Ayers t  Labora to r i e s ) .  I n  e v e r y  case  
w h e n  m e t h a c h o l i n e  was  t h e  gas t r i c  acid s t i m u l a n t ,  t he  

x E.JoRPEs and V. MuTT, Acta physiol, scand. 66, 196 (1966). 
D. F. MAGEE and M. NAKAMURA, Nature 212, 1478 {1966). 

a J.C. BRowN, L.P.JoHssoN and D.F.MAGEE, Gut 8, 29 (1967). 
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The effect of i.v. secretin and acid in a Thiry Vella loop, with and without mucosal anesthesia, on acid secretion from a Heidenhain pouch 
using either methacholinc or gastrin pentapeptide as acid stimulants, 

Acid Acid + Oxaine Secretin 

Stimulus Before After Before After Before After 

Methacholine 4~]min 3.1. ,2- 0.9 5.4 a 4- 0.57 3.4 4- 1.2 2.8:1:1.08 1.05 4- 0.32 0.45" _4- 0.39 
Gastrin pentapcptide 2 7]min 2.7 4- 0.6 1.6 a 4- 0.3 4.0 4- 1.6 4.3 4- 1.4 1.11 4- 0.43 0.37 ~ 4- 0.20 

HC1 is expressed as mEq/10 rain + the standard error. - paired differences significant at the 95% level or higher. 

i n t r o d u c t i o n  of N I l 0  HC1 in to  t h e  d u o d e n u m  or  T h i r y  
Vel la  loop inc reased  gas t r i c  ac id  sec re t ion  (Table) .  O n  t h e  
o t h e r  h a n d ,  w h e n  ga s t r i n  p e n t a p e p t i d e  was  t h e  s t imu lus  
ac id  secre t ion  was  d imin i shed .  I n  4 a n i m a l s  t h e  gall  b l ad -  
de r  was  c a n n u l a t e d  for  p ressure  record ing .  N/10  acid con-  
t r a c t e d  t he  gall  b l a d d e r  w h e t h e r  gas t r i c  ac id  sec re t ion  was  
inc reased  or  decreased.  

Ac id i f i ca t ion  of t h e  d u o d e n u m  releases  sec re t in  as well  
as P Z / C C K  in to  t h e  c i rcu la t ion ,  b u t  sec re t in  c a n n o t  be  
respons ib le  for t h e  obse rved  inc reased  s t i m u l a t i o n  of 
gas t r i c  acid w h e n  i .v.  m e t h a c h o l i n e  is t h e  b a c k g r o u n d  
s t imulus ,  s ince  i.v. sec re t in  i nh ib i t s  m e t h a c h o l i n e  s t imu-  
l a t e d  gas t r i c  acid (Table) .  

A l ike ly  e x p l a n a t i o n  for  o u r  resu l t s  is t h a t  P Z / C C K  is 
t h e  m e d i a t o r  of t h e  well  k n o w n  gas t r i c  s ec re to ry  inh ib i -  
t i on  p r o d u c e d  w h e n  t h e  d u o d e n u m  is acidi f ied *. F u r t h e r  
s u p p o r t  for  t h i s  resides  in  t h e  fac t  t h a t  if t he  d u o d e n u m  is 
t op ica l ly  a n e s t h e t i z e d  ac id i f i ca t ion  of t h e  d u o d e n u m  wit1 
no  longer  e f fec t ive ly  s t i m u l a t e  e i t h e r  p a n c r e a t i c  e n z y m e  
p r o d u c t i o n  b or gall  b l a d d e r  c o n t r a c t i o n ° ;  n e i t h e r  will i t  
p o t e n t i a t e  gas t r i c  ac id  sec re t ion  s t i m u l a t e d  b y  m e t h a -  
chol ine  nor  i n h i b i t  gas t r ic  sec re t ion  s t i m u l a t e d  b y  
feeding 6. 

B o t h  C C K / P Z  a n d  d u o d e n a l  acid i n h i b i t  basa l  m o t i l i t y  
in  t r a n s p l a n t e d  fund ic  pouches .  

A d i f f icu l ty  in  t h e  wa y  of a ccep t ing  a n y  h o r m o n e  as t he  
m e d i a t o r  of gas t r ic  sec re to ry  i n h i b i t i o n  of d u o d e n a l  or ig in  
is t h e  r e p o r t e d  fa i lure  to  o b t a i n  i n h i b i t i o n  of sec re t ion  
f rom d e n e r v a t e d  gas t r i c  pouches  8. Th i s  m a t t e r  is st i l l  con-  
t rovers ia l ,  b u t  we (Table) a n d  o the r s  4 h a v e  d e m o n s t r a t e d  

i n h i b i t i o n  of secre t ion  f rom I-Ie idenhain pouches  b y  acidi-  
f i ca t ion  of t he  d u o d e n u m L  

Rdsumd. L a  P a n c r 6 o z y m i n e - c h o l & y s t o k i n i n e  (PZ) aug-  
m e n t e  lu s6cr6t ion de  l ' ac ide  ga s t r i que  s t imul6e  p a r  la  
m & h a c h o l i n e ,  ma i s  d i m i n u e  la  r6ponse  ac ide  ~t ta  g a s t r i n e  
p e n t a p e p t i d e .  L ' ac id i f i ca t i on  de  l ' a n s e  Th i ry -Ve l l a  d u  
d u o d 6 n u m  fa i t  a u g m e n t e r  p a r e i l l e m e n t  la  s6cr6t ion acide  
de la  poche  d ' H e i d e n h a i n  s t imul6e  p a r  Ia m 6 t h a c h o l i n e  e t  
la  d i m i n u e  q u a n d  le s t i m u l a n t  es t  de la  g a s t r i n e  p e n t o -  
pep t ide .  I1 es t  b i en  c o n n u  que  l ' ac id i f i ca t ion  d u  d u o d 6 n u m  
l ib6re le PZ  de la  m u q u e u s e  duod6na le .  Nos  r~su l t a t s  
sugg6 ren t  que  le P Z  es t  l ' a g e n t  m 6 d i a t e u r  d ' a b a i s s e m e n t  
de  l ' ac id i t6  g a s t r i q u e  apr~s  ac id i f i ca t ion  du  d u o d 6 n u m .  
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Etude c o m p a r a t i v e  des  be so ins  m i n i m a  en oxyg6ne  chez  diff6rentes esp~ces  de T414ost6ens 

L a  diff6rence f o n d a m e n t a l e  des  & h a n g e s  r e sp i ra to i re s  
observ6e  chez  p lus ieurs  esp6ces de  T416ost6ens x nous  a 
c o n d u i t  k pr6ciser  leurs  beso ins  m i n i m a  en  oxyg6ne.  

L ' & u d e  c o m p a r a t i v e  a 6t6 fa i te  chez  les Cichlid4s, 
Aequidens lati/rons, les Cypr in id6s ,  Carassius auratus et  
les Cypr inodon t id6s ,  Xiphophorus hellevi, en u t i l i s a n t  u n  
appa re i l  en r eg i s t r eu r  a n t o m a t i q u e  qu i  p e r m e t  d ' e f f ec tue r  
des  exp6r iences  de  longue  dur4e.  

dVIdthode d'dtude. U n e  c h a m b r e  r e sp i r a to i r e  de  150 c m  a 
de v o l u m e  a 6t6 ut i l is6e p o u r  & u d i e r  3 g roupes  exp6ri-  
m e n t a u x :  A.  lati/rons 2-8  g, C. auratus 2-10  g, X .  helleri 
0,9-1,5 g. E l le  fa i t  p a r t i e  d ' u n  appare i l l age  a u t o m a t i q u e  
e n r e g i s t r a n t  s i m u l t a n 6 m e n t  la  c o n s o m m a t i o n  d ' o x y g 6 n e  
e t  l ' a c t i v i t 6  des  poissons2,L 

U n e  macro61ect rode  de  t y p e  Clark,  b r a n c h 6 e  d a n s  la  
c h a m b r e  resp i ra to i re ,  m e s u r e  les v a r i a t i o n s  de la  p ress ion  
pa r t i e l l e  d ' o x y g 6 n e  d a n s  le mil ieu.  Celles-ci s o n t  enregis-  

t r6es  p a r  u n e  t a b l e  en reg i s t r euse  B e c k m a n .  L a  t e m p & a -  
t u r e  d ' exp6r i ence  es t  de 25 °C. 

L ' e a u  de  la  c h a m b r e  r e sp i ra to i re  es t  p r 6 a l a b l e m e n t  
sa tu r6e  d 'a i r .  Le passage  d ' u n  c o u r a n t  d ' a z o t e  p r o v o q u e  
la  d i m i n u t i o n  de l ' oxyg~ne  ] u s q u ' k  une  p ress ion  de  
50 m m H g .  C 'es t  A p a r t i r  de ce t t e  t e n s i o n  que  s ' e f fec tue  
l ' e n r e g i s t r e m e n t  de  ta ba isse  de  la t e n e u r  en  oxyg6ne .  

P o u r  6v i te r  la  r 6 o x y g 6 n a t i o n  A p a r t i r  de  Fair ,  l ' e au  es t  
r e c o u v e r t e  d ' u n e  couche  d ' hu i l e  de  pa ra f f ine .  D6s que  le 
po i sson  p r6sen t e  des  s ignes  de  g6nes  resp i ra to i res ,  I ' eau  

x M.-L. RUULA~D, Bull. Soc. zool. Ft. 90, 347 (i965). 
M.-L RUHLAND et A. HEUSNER, C. r. Sdanc. Soc. Biol. 153, 161 
(1959). 

a M.-L. RUaLA~D et A. HEUS~ER, C. r. S6anc. Soe. Biol. 153, 324 
(1959). 


