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Rdsumd. Nous  avons  pr@par6 des an t i co rps  con t re  
l ' h o r m o n e  de m u e  fl-ecdysone p a r  i m m u n i s a t i o n  avec  u n  
conjugu6  hap t~ne-pro t6 ine .  Les an t i s6 rums  on t  pu  d6 tec te r  
des q u a n t i t 6 s  de fi-ecdysone auss i  pe t i t e s  que  80 pico- 
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g rammes .  Les aff ini t6s  re la t ives  pou r  le fl-ecdysone et  
l ' a -eedysone  des a n t i s 6 r u m s  son t  de 20 con t re  1. 
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Effect  of P r e g n e n o l o n e - 1 6  a - C a r b o n i t r i l e  on  Mitot ic  Act iv i ty  in the  Intact  
and R e g e n e r a t i n g  Rat  Liver  

A n u m b e r  of i nves t iga to r s  h a v e  n o t e d  mi to t i c  a c t i v a t i o n  
of l iver  cells in  an ima l s  t r e a t e d  w i t h  a v a r i e t y  of hepa t i c  
mic rosoma l  e n z y m e  inducers  ~-~. B u t  general ly ,  t h e  mi to t i c  
response  was smal le r  t h a n  in 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 .  Because  of th is ,  t h e  h e p a t o m e g a l y  fol lowing ad-  
m i n i s t r a t i o n  of some drugs  was r a t h e r  cons idered  as 
h y p e r t r o p h y  of t h e  p a r e n c h y m a l  l iver  ceils p r o v o k e d  b y  
increased  cell p ro te ins ,  R N A  a n d  l ip id  c o n t e n t  7,s. 
Never the less ,  t he  p ro l i fe ra t ive  effect  of some inducers  
u n d e r  ce r t a in  e x p e r i m e n t a l  cond i t ions  was h i g h  enough  
to  be  cons idered  as a l iver  g r o w t h  p r o m o t i n g  fac tor  ~, 3, 4, 6 
However ,  because  of t he  l imi t ed  n u m b e r  of obse rva t ions ,  
t h e  r e l a t ionsh ip  be t w een  t h e  p ro l i fe ra t ive  effcet  of t h e  
d rugs  and  t he  i n d u c t i o n  of d rug  m e t abo l i z i ng  enzymes  is 
poor ly  unders tood .  

Severa l  groups  h a v e  e x a m i n e d  t he  response  of re- 
gene ra t i ng  l iver  to  a v a r i e t y  of d rug -me tabo l i z ing  e n z y m e  
inducers  du r ing  d i f fe ren t  s tages  of l iver  regeneration�-14. 
The  genera l  conclus ion  was t h a t  t he  me tabo l i c  a d j u s t m e n t  
of t he  l iver  imposed  b y  pa r t i a l  h e p a t e c t o m y  exer t s  
suppress ive  inf luence  on  t he  in i t ia l  a c t i v a t i o n  of t he  drug-  
m e t a b o l i z i n g  enzymes" .  A recen t  r epo r t  f rom th i s  
l a b o r a t o r y  ind ica tes  t h a t  p regneno lone-16~-ca rbon i t r i l e  
(PCN) r ep resen t s  a n  except ion .  T h e  a d m i n i s t r a t i o n  of a 
single or r epea t ed  doses of PCN, a t  t i m e  of pa r t i a l  
h e p a t e c t o m y  or 20 h later ,  r e su l t ed  in a 3- to  5-fold 
increase  in e t h y l m o r p h i n e  d e m e t h y l a s e  (EMD) and  
an i l ine  h y d r o x y l a s e  (AH) a c t i v i t y  in r egene r a t i ng  and  
s h a m - o p e r a t e d  r a t ' s  l ivers  15. Otherwise  PCN, l ike o the r  
d r u g - m e t a b o l i z i n g  e n z y m e  inducers ,  b r ings  a b o u t  a 
complex  b iochemica l  and  s t r u c t u r a l  r eo rgan i sa t i on  of 
h e p a t o c y t e s  a c c o m p a n i e d  b y  m a r k e d  h e p a t o m e g a l y  ~6-~s. 
I n  v iew of these  da ta ,  i t  seemed of i n t e r e s t  to  e x a m i n e  t h e  
l iver  g r o w t h  p r o m o t i n g  inf luence  of PCN in i n t a c t  a n d  
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The effect of PCN on l iver  weight  in i n t ac t  and  pa r t i a l ly  hepatee-  
tomized rats .  

p a r t i a l y  h e p a t e c t o m i z e d  r a t s  w i t h  special  reference to 
m i to t i c  a c t i v a t i o n  of p a r e n c h y m a l  l iver  cells. 

Materials and methods. 2 series of e x p e r i m e n t s  were 
pe r fo rmed  on female  A R S  Sprague -Dawley  r a t s  (Madison, 
Wiscons in ,  USA) ,  a v e r a g i n g  100 g (90-110 g) a n d  
m a i n t a i n e d  ad  l i b i t u m  on P u r i n a  L a b o r a t o r y  Chow 
(Ra l s ton  P u r i n a  Co. of Canada)  and  t a p  water .  I n  t h e  
1st series, we used 36 animals ,  of wh ich  6 served  as con- 
trols.  I n  t he  2nd, 60 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  19 
were d iv ided  in to  2 equa t  groups.  Here ,  t h e  f i rs t  g roup  
served  as controls .  

PCN (3 f i -Hydroxy-  20 -oxopregn-  5-ene- 16 a -ca rbon i t r i l e  ; 
Upjohn-U.14 .975)  was g iven  to  each  r e m a i n i n g  group  in 
b o t h  series a t  t h e  dose of 10 m g  in I ml  w a t e r  (homogenized  
w i t h  a t r ace  of Tween  80) twice  da i ly  b y  s t o m a c h  t u b e  for 
1, 2, 3, 4, or 5 days.  T r e a t m e n t  and  p a r t i a l  h e p a t e c t o m y  
were s t a r t e d  a t  t he  same  t ime.  The  an ima l s  were o p e r a t e d  
on and  ki l led b e t w e e n  09.00 and  10.00 h. L ive r  sect ions  
were f ixed in  alcohol  formol,  e m b e d d e d  in pa ra f f i n  a n d  
s t a ined  w i t h  h e m a t o x y l i n - p h l o x i n e .  The  n u m b e r  of 
mi toses  a n d  p a r e n c h y m a l  l iver  cells were d e t e r m i n e d  b y  
e x a m i n i n g  115 v i sua l  fields a t  • 560. The  mi to t i c  i ndex  
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A) Intact livers Hours after initiation of PCN treatment 

Controls 24 48 72 96 120 
2.3 -t- 0.44 ~ 10.0 -- 1.49 11.86 4- 2.07 4.42 4- 0.47 1.40 ~ 0.17 0.81 4- 0.06 
Significance (p) %0.005 b %0.005 ~' <0.01 b :>0.05 b <0.01 b 

B) Regenerating livers Hours after operation and initiation of PCN treatment 

24 48 72 96 120 
Controls 14.61 4- 2.03 6.05 4- 0.40 3.55 4- 3.42 4.91 4- 0.98 3.65 4- 0.44 
PCN-treated 19.33 4- 2.20 7.81 4- 0.81 6.73 4- 0.84 6.35 4- 0.45 5.25 4- 0.70 
Significance (p) >0.05 o >0.05 o <0.01 o >0.05 o >0.05 o 

~Mean (number of mitoses/1000 hepatocytes) of 6 rats -4- standard error, bCompared with intact controls. ~ with corresponding par- 
tially hepatectomized water treated controls. 

(mitoses per  1000 hepa tocy te s )  was  t h e n  ca lcula ted .  
S t a t i s t i c a l  ana lyse  of t h e  d a t a  was pe r fo rmed  accord ing  
to  t - tes t  l inear  regression.  

Results. The  F igure  shows a progress ive  increase  in 
l iver  we igh t  in  i n t a c t  (up to  3rd day)  a n d  in p a r t i a l l y  
h e p a t e c t o m i z e d  P C N - t r e a t e d  r a t s  (up to 5 th  day) .  

PCN m a r k e d l y  increased  mi tos i s  ill t h e  h e p a t o c y t e s  of 
i n t a c t  r a t s  (Table).  24 h a f t e r  i n i t i a t i o n  of t r e a t m e n t ,  
t he  mi to t i c  i n d e x  in t he  l iver  of these  an i m a l s  was  a b o u t  
4 t imes  h igher  t h a n  t h a t  of t h e  controls .  The  p ro l i fe ra t ive  
a c t i v i t y  of t he  hepa tocy te s ,  a f t e r  r each ing  a p e a k  a t  48 h, 
r e t u r n e d  to  con t ro l  va lues  a t  96 h. Mi to t ic  a c t i v i t y  was 
cons ide rab ly  s t i m u l a t e d  b y  PC N  t r e a t m e n t  in  t he  l iver  of 
pa r t i a l l y  h e p a t e c t o m i z e d  ra t s  also. However ,  t h i s  change  
was s t a t i s t i ca l ly  s ign i f ican t  on ly  a t  t he  72-h stage. 

PCN p roduced  cel lular  en l a rgemen t ,  cy top l a smic  
vacuo l i za t ion  and  a decrease  of P A S - p o s i t i v e  ma te r i a l .  
No pa tho log ica l  changes  could be  de t ec t ed  in t he  hepa to -  
cytes.  The  mi toses  d id  n o t  show a n y  anomal ies ,  and  al l  
phases  of cell d iv i s ion  were ev ident .  

The  m i t o t i c  f igures  in  t h e  l iver  of i n t a c t  and  hepa-  
t e c t o m i z e d  P C N - t r e a t e d  r a t s  were local ized m a i n l y  in t he  
pe r iphe r i a l  a reas  of t he  lobules.  

Discussion. Ear l i e r  studies16-~s, 20 h a v e  s h o w n  t h a t  
PCN increases  h e p a t i c  weight ,  m i c r o s o m a l  pro te ins ,  
N A D P H - c y t o c h r o m e  c - reduc tase  a c t i v i t y  a n d  cyto-  
c h r o m e  P-450 con ten t .  T he  p r e s e n t  s t u d y  p rov ides  evi- 
dence  t h a t  t h i s  s tero id  m a r k e d l y  enhances  mi to t i c  
a c t i v i t y  in  i n t a c t  a n d  r e g e n e r a t i n g  l iver  t issue.  The  
s ign i f ican t  increase  of m i t o t i c  ac t iv i ty ,  a l r eady  24 h a f t e r  
a d m i n i s t r a t i o n  of PCN,  ind ica tes  t h a t  D N A  syn thes i s  in  
t he  l iver  beg ins  w i t h i n  a few hour s  a f t e r  t h e  f i rs t  ga rage ,  
since i t  in  k n o w n  t h a t  S a n d  G phases  las t  for  a b o u t  
20 h 2I. 

The  i n d u c t i o n  or regress ion of hepa t i c  d rug -me tabo l i z -  
ing enzymes  a c t i v i t y  is a lways  assoc ia ted  w i t h  changes  in 
l iver  we igh t  a n d  t o t a l  p r o t e i n  conten t3 ,  4,2~. D N A  a n d  
nuc lea r  c o u n t  are also increased  in t he  l iver  of r a t s  t r e a t e d  
w i t h  d i f fe ren t  inducers  2e. However ,  t he  c o n t r i b u t i o n  of 
h e p a t o c y t e  p ro l i f e ra t ion  to a n  increase  in  l iver  w e t  we igh t  
was  n e v e r  as h igh  as in  P C N - t r e a t e d  animals .  

The  compe t i t i ve  r e l a t i onsh ip  was  r epo r t ed  be t w een  t he  
r egene ra t i ve  l iver  g r o w t h  a n d  t h e  i n d u c t i o n  of d rug-  
m e t a b o l i z i n g  enzymes% I t  was  s h o w n  t h a t  t h e  i n d u c t i o n  
of dru  g -me tabo l i z ing  e n z y m e  is lower or comple te ly  de layed  
i n  r e g e n e r a t i n g  l iver  of r a t s  t r e a t e d  w i t h  d i f fe ren t  e n z y m e  
inducers  3. Based  on these  d a t a  i t  was  sugges ted  t h a t  t he  
lessened response  of r e g e n e r a t i n g  l iver  to  inducers  is 
r e l a t ed  to  i n a b i l i t y  of t h e  r ep l i ca t ing  h e p a t o c y t e s  to  

p a r t i c i p a t e  s i m u l t a n e o u s l y  in  t h e  i n d u c t i o n  of t he  micro-  
somal  enzymes  9. The  resu l t s  w i t h  PCN rep resen t s  an  
except ion .  PCN s t i m u l a t e s  r egene ra t i ve  a n d  i n t a c t  l iver  
g r o w t h  and  a t  t he  same t i m e  i t  induces  man i fo ld  an i l ine  
h y d r o x y l a s e  and  e t h y l m o r p h y n e  d e m e t h y l a s e  a c t i v i t y  is. 
These  d a t a  could be  t a k e n  as i n d i c a t i n g  t h a t  r ep l i ca t ing  
h e p a t o c y t e s  are able  to  p a r t i c i p a t e  in  t he  t r a n s c r i p t i o n a l  
processes,  b u t  on ly  if D N A  syn thes i s  a n d  t h e  e n z y m e  
i n d u c t i o n  t a k e  place  in t h e  same  p o p u l a t i o n  or cells. 
However ,  t h i s  seems unl ikely .  Some ev idence  ind ica te  
t h a t  t he re  is d i f ference in spa t i a l  d i s t r i b u t i o n  b e t w e e n  
d iv id ing  a n d  d rug -me tabo l i z ing  hepa tocy te s .  W e  h a v e  
no t iced  t h a t  m i to t i c  f igures  in t h e  i n t a c t  and  r egene ra t i ng  
l iver  of r a t s  t r e a t e d  w i t h  P C N  were localized m a i n l y  in 
t he  pe r iphe r i a l  areas  of t he  lobules,  wh ich  is in  accordance  
w i t h  t he  resu l t s  of GRISHAM 23. On t h e  o the r  h a n d ,  
BRODIE2~has shown  r ecen t ly  t h a t  c en t r i l obu l a r  cells 
c o n t a i n e d  h igh  c o n c e n t r a t i o n  of d r u g - m e t a b o l i z i n g  
enzymes  and  t h a t  s m o o t h  endop lasmic  r e t i c u l u m  con-  
t a i n i n g  t he  enzynles  is local ized m a i n l y  in t h e  cen t r a l  zone 
of l iver  lobules.  I f  two  cell t ypes  p a r t i c i p a t e  in  D N A  
syn thes i s  and  e n z y m e  induc t ion ,  t h e  c o m p e t i t i o n  b e t w e e n  
t he  two  processes is exc luded  a t  leas t  a t  subce l lu la r  level.  

Rdsumd. Le pr6gn6nolone-16m-carboni t r i l e  (PCN) pro-  
v o q u e  l ' h y p e r t r o p h i e  et  l ' hype rp la s i e  du  foie chez  les r a t s  
i n t a c t s  et  ~ u n  m o i n d r e  dear6  chez les r a t s  p a r t i e l l e m e n t  
h6pa tec tomis6s .  Le n o m b r e  a u g m e n t 6  des mi toses  des 
h @ a t o c y t e s  joue  u n  r61e i m p o r t a n t  dans  l ' h @ a t o m 6 g a l i e  
p rovoqu6e  p a r  le PCN.  
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