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Effect of H e p a t e c t o m y  on the G r o w t h  of the 
Foetal  Rat Liver 

The regeneration tha t  follows part ial  surgical removal  
of t he  ra t  liver is ini t ia ted ei ther  by  the  di lut ion of an 
inhibitor*,  or by  the concentra t ion of a s t imula tor  in the  
blood 2,3. Exper iments  wi th  parabiot ic  ra ts  were used as a 
sys tem of s tudying  these specific g rowth  factors  in t he  
blood. I t  was repor ted  tha t  there  was a mitot ic  response  
in the  in tact  pa r tner  of a parabiot ic  ra t  when one m e m b e r  
was subjected to  part ia l  hepa t ec tomy  ~. The findings,  
when the serum or plasma from a par t ia l ly  hcpa tec to -  
mized ra t  was injected into normal  recipient  rats,  or  the  
rats tha t  had undergone part ial  hepa tec tomy,  are  con- 
flitting. I t  was repor ted  tha t  these in ject ions  ei ther  en- 
hanced s or inhibi ted mitosis  8 in the  regenera t ing  ra t  
liver, while McDONALD and ROGERS ~ failed to conf i rm 
the existence in the blood of s t imula t ing  or inhib i t ing  
factors. 

To analyse the  act ion of these g rowth  factors dur ing the  
embryonic  life, a series of expe r imen t s  were carried out  
during which the  p regnan t  female ra t  was par t ia l ly  hepa-  
tectomized and the  weight  and the DNA con ten t  of t he  
foetal l iver were subsequent ly  measured.  I t  was DOL- 
JANSKI s who proposed  the  analysis of changes  in the  to ta l  
hepat ic  cell popula t ion  by  DNA de te rmina t ion  ins tead  of 
the mitot ic  index,  which is in his opinion a cr i ter ion of 
l imited value. 

One series of p regnan t  females unde rwen t  only lapara-  
t o m y  9 and  represen ted  our control  series; t h e  o the r  one 
par t ia l  h e p a t e c t o m y t  The opera t ions  were carr ied ou t  
be tween 2 and  4 p .m.  dur ing the  16th day  of p regnancy .  
The rats  were sacrificed 24 h af ter  operat ion,  and  on d a y  
19 or 21 post-concept ion.  The embryos  were weighed and  
the  livers isolated. The homogena te  was  de l ip ida ted  and  
DNA ext rac ted  af ter  SC~INEIDER 1°. DNA was de t e i -  
mined in the appropr ia te  fract ion of the  t issue a f te r  
BURTONn. The me thod  s t andard ized  wi th  DNA isolated 
from the calf t h y m u s  af ter  ZAME~CHOFF ~. The  sample  was 
analysed for phosphorus  a f te r  CHEN et al. x~ (Table I). 

Four  of all hepa tec tomized  females had  more absorp-  
t ion than  the  in tac t  ones and were excluded f rom the  
present  analysis. The difference in weight  of the  21-day- 

Table I. Weight of embryos in mg 

Day of Laparatomy Hepatectomy No. of 
gestation embryos 

16.5 439zh 9.3" 3994- 13.5 19and 16 
19 17804-55 16924- 49 10 
21 4084-4-64 3724_115 24- 

a Standard error of the mean. 

Weight of liver in mg 

D a y  of Laparatomy Hepa- 
gestation tectomy 

16.5 33±  0.34 28.75:k 0.36 
19 173-t- 6.72 175.00± 7.87 
21 3504-10.50 298.00!17.00 

old embryos  (wi thout  the  liver) as well as t he  difference 
in the i r  livers, is s ta t i s t ica l ly  s ignif icant .  Our purpose was 
to analyse  w h e t h e r  t he  weigh t  of t he  l iver  decreased in 
t he  same m a n n e r  as the  weigh t  of t he  embryos .  We 
therefore  appl ied  the  analys is  of covar iance  ~ which 
showed t h a t  (1) when  t e s t ing  d i f ferences  in 'corrected' 
means  (F = 0.656) F was n o t  s ignif icant ,  which  means 
t h a t  if t he  l iver  weights  are compared ,  a f t e r  the  weights 
of the  e mb r y o s  are ad jus t ed ,  t h e y  do no t  significantly 
differ ;  (2) w h e n  t e s t ing  w h e t h e r  one  regress ion line can 
be used for all the  obse rva t ions  (F = 0.568) F was not 
significant ,  which  m e a n s  t h a t  one regression line can be 
used for b o t h  series of observa t ions ,  The  re la t ive  weight 
of the  l iver is the  s ame  in b o t h  series. 

As far as D N A  m e a s u r e m e n t s  are concerned  (Table II), 
t he  series of h e p a t e c t o m i z e d  ra ts  had  a lower to ta l  organ 
con ten t  t h a n  the  series af ter  l a p a r a t o m y ;  bu t  the dif- 
ferences, a l though  cons tan t ,  are no t  s ignif icant .  On the 
o the r  hand ,  in b o t h  series, even  in the  i n t ac t  one °, the 
difference of t he  to ta l  o rgan  D N A  c o n t e n t  be tween the 

Table II. Total DNA organ content in 

Day of Laparatomy Hepatectomy No. of 
gestation samples 

16.5 325/:14 294~=14 14 
19 1155z1257 1153~58 9 
21 970~44 879161  15 

Difference between the 19th and 21st day 
t = 2.57 P < 0.02 t = 3.26 P < 0.01 

Liver DNA ;v]100 mg 

Day of Laparatomy Hepatectomy 
gestation 

16.5 988 z~ 19 1014 :k 31 
19 680 i- 14 679 + 21 
21 292 4- 10 280-4- 7 
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19th and  21st d a y  of p r e g n a n c y  is s t a t i s t i ca l ly  s ignif icant .  
If we compare  t h e  c o n c e n t r a t i o n  of D N A  per  100 mg of 
the wet  l iver  t issue,  t he re  is no  di f ference be t w een  the  
two series. 

Summar iz ing ,  we can  s ay  t h a t  t he  h e p a t e c t o m y  of the  
p regnan t  female  r a t  slows d o w n  t he  g r o w t h  of t he  e m b r y o  
wi thou t  a n y  specific effect  on  t he  l iver  growth .  

Rdsumd. Les a u t e u r s  o n ,  uti l isd deux  lots  des R a t e s  
per ,  antes .  L ' u n  d ' e u x  a 6td soumis  ~ la l apa ro tomie  e t  
l ' aut re  ~ une  h d p a t e c t o m i e  par t ie l le  le 166me jour  de la 
gestat ion.  Les a n i m a u x  o n t  6td sacrifi6s A des da tes  

dchelonn6es apr6s l ' i n te rven t ion ,  Le poids tics e m b r y o n s  
e t  celui de leur foie, ainsi  que la t eneu r  en I )NA du foie 
on t  dtd mdsurds. 

L 'hdpa tec tomie  de la mare r a l en t i t  la croissance des 
embryons  sans aucun  effet  spdcifique sur  le foie e m b r y o n -  
naire.  

N. SKRE~, LJ. HOFMAN, 
and  G. LUKOVld 

Institute o~ Biology, University o/ Zagreb 
(Yugoslavia), February 24, 1965. 

T h e  I n f l u e n c e  of  C o c a i n e  a n d  R e s e r p i n e  o n  t h e  

E f f e c t  of  S e v e r a l  S y m p a t h o m i m e t i c  A m i n e s  o n  

the Mouse Iris 

The var ious  s y m p a t h o m i m e t i c  amines  can  h a v e  direct.  
indirect  (releasing of c a t e c h o l a m i n e s  as t r a n s m i t t e r  agent)  
or mixed (d i rec t  a n d  indi rec t )  ac t ions  on  the  var ious  el- 
lector organs.  W' i th  r ega rd  to  the  fac t  t h a t  the  s y m p a t h o -  
mimetic  d rugs  show ce r t a i n  di f ferences  of ac t ion  on var ious  
effector o rgans  (TRENDELENBURG l, HOLTZ~), the  be- 
hay ,our  of t he  m o u s e  iris to  s y m p a t h o m i m e t i c  drugs  af ter  
p r e - t r ea tmen t  w i t h  coca ine  or  reserp ine  was inves t iga t ed  
for d e t e r m i n i n g  t he  m o d e  of ac t ion  of f i f teen s y m p a t h o -  
mimetic  amines  on  t h i s  sys tem.  

Method. D e t e r m i n a t i o n  of t h e  m y d r i a t i e  effect [E 
= max ima l  m y d r i a t i c  d i a m e t e r  m i n u s  d i a m e t e r  before 
t r e a t m e n t  (dbt = 0.24 + 0.016 mm)]  according  to 

PULEWKA z on male mice of an  average  weight  of 25 g, 
breed NMRI-Tfibingcn.  

Results (see Figure). (a) Preceding in jec t ion (30 rain s.c.) 
of cocaine s ignif icant ly  increased the  mydr ias i s  produced 
by  the  i.v. in ject ion of norepinephr ine ,  ep inephr ine  or 
corbadrine,  b u t  did not  influence the pupi lh t ry  d i l a t a t ion  
produced by  i.v. in ject ion of isoproterenolp a lupent ,  nor-  
phenylephr ine ,  p -hyd roxyephed r ine  or effortil ,  and  de-  
creased s ignif icant ly  the  mydrias is  produced by  ephedr ine ,  
l -phenyle thanolamine ,  synephr ine ,  buphen ine ,  / l -phenyl-  
e thy lamine ,  t y r amine  or pholedrine.  (b) Preceding injec-  
t ion (24 h s.c.) of reserpine did no t  s igni f icant ly  inf luence 

l U. TRENDELENBURG, l'harnmcol. Rev. t5, 225 {1963). 
P. HOLTZ, Aeta neuroveg. 21, 445 (1960). 

a p. PULEWKA, Arch. exp. Path. Pharmak. 168p 307 0932), 

Direct, indirect, and mixed mode of action of various sympathomimetic amines 

Agent Substitution at 
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Mode of action 

According to On the 
tile chemical inottse 
constitution iris 
(FLI£CKENSTEI N 
eta]. 4 etc.) 

(a) Catecholamine derivatives 

Norepinephrine 
Epinephrine 
Corbadrine 
Isoproterenol 
Alupent 

(b) Intermediary agents 

Norphenylephrine 
p-Hydroxyephedrine 
Effortil 
Ephedrine 
l-Phenylethanolamine 
Synephrine 
Buphenine 

(e) Neurosympatomimetie drugs 
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