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beeinf lussen  sich die k o m p e n s a t o r i s c h e n  u n d  r e p a r a t i v e n  
Vorg~inge n icht ,  sonde r n  l aufen  n a c h e i n a n d e r  ab. 

Summary. Fol lowing 2/3 h e p a t e c t o m y  + CC14, t h e  label-  
l ing- (3H- thymidine)  and  mi tos i s - index  of l iver  ep i the l ia  
increases  8 h l a t e r  t h a n  a f t e r  an  u n i q u e  2/3 h e p a t e c t o m y ,  
a n d  t he  p e a k  of c o m p e n s a t o r y  r egene r a t i on  is r eached  

16 h later .  T h e n  t he  cu rve  decl ines and  48 h pos t  opera-  
t i o n e m  r e p a r a t i v e  r egene ra t i on  due  to  CC14 necrosises 
s tar t s .  
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R e v e r s i b l e  I n h i b i t i o n  b y  CC14 of B i l e  S e c r e t i o n  D u r i n g  I s o l a t e d  L i v e r  P e r f u s i o n  

A n u m b e r  of r ecen t  pub l i ca t i ons  t-a deal  w i t h  ear ly  
h e p a t o t o x i c  effects  of c a r b o n  t e t r ach lo r ide .  The  f i rs t  
de t ec t ab l e  even t s  are b iochemica l  changes  in t he  endo-  
p la smic  re t i cu lum,  occur r ing  a b o u t  5 m i n  a f t e r  appl ica-  
t ion  of CC14. L i t t l e  a t t e n t i o n ,  however ,  was pa id  to 
a l t e r a t i ons  in bi le  secre t ion  as response  to  t he  hepa to -  
toxin .  Such  a n  a l t e r a t i o n  is t he  decrease  in bi le  secre t ion  
c u m u l a t i v e l y  m e a s u r e d  over  per iods  of some hour s  a f t e r  
i n t r a g a s t r i c  a d m i n i s t r a t i o n  of CC14 in r a t s  4. 

To avo id  e x t r a h e p a t i c  inf luences,  we used i so la ted  l iver  
per fus ion  for s t u d y i n g  ear ly  effects of CC14 on bile secre- 
t ion.  The  h a l o a l k a n e  was i n t r o d u c e d  in gaseous form.  
F u r t h e r m o r e  we m e a s u r e d  bile p r o d u c t i o n  b y  v i sua l  
c o u n t i n g  of d rop  f r equency  to  ach ieve  t he  de t ec t ion  of 
qu ick ly  occur r ing  bile flow changes .  

Material and method. 15 l ivers  of ma le  W i s t a r  r a t s  
(200-250 g) were  pe r fused  accord ing  to  SCHIMASSEK 5 
w i t h  a suspens ion  of b o v i n e  e r y t h r o c y t e s  in a l b u m i n  
c o n t a i n i n g  T y r o d e  solut ion.  CC14 was i n t r o d u c e d  b y  
swi t ch ing  t he  oxygen  flow for 5-10 rain  f rom t he  h u m i d -  
ifier to  a gassing tower  filled w i t h  CC14. T h e r e b y  oxygen  
supp ly  was m a i n t a i n e d  d u r i n g  CC14 appl ica t ion .  I n  5 
e x p e r i m e n t s  CCI~ (20 ~xl) was in jec ted  d i rec t ly  in to  t he  
p o r t a l  ve in  c a n n u l a  6. H e x o b a r b i t a l  m e t a b o l i s m  was 
m e a s u r e d  b y  e s t i m a t i o n  of t he  d i s a p p e a r a n c e  of sub- 
s t r a t e  ~, s. 

Results and discussion. T he  m o s t  s t r i k ing  o b s e r v a t i o n  
was a s h a r p  decrease  in bi le  flow occur r ing  a t  a b o u t  
3 ra in  a f t e r  i n t r o d u c t i o n  of gaseous CC14 (Figure) ; 2-3  m i n  
l a t e r  t he  bi le  flow s topped  ent i re ly .  A t  th i s  p o i n t  t h e  
CC14 gass ing was f inished.  Af te r  a lag per iod  of 2-10 ra in  
t he  bi le  flow acce le ra ted  to a m a x i m u m  a n d  r e t u r n e d  to  
con t ro l  va lues  a t  30-50 ra in  a f t e r  CC14 t r e a t m e n t .  I n  
con t ro l  perfusions ,  a s t e a d y  slow decrease  of bi le  f low 
r a t e  was  measured .  D u r i n g  CC14 induced  s top of bi le  
secret ion,  a s l igh t  increase  in b lood  t low (10-20%)  could 
be  observed .  The  p H  of t he  per fus ion  m e d i u m  was no t  
a f fec ted  b y  t he  CC14 t r e a t m e n t .  Hemolys i s  in  per fus ion  
e x p e r i m e n t s  w i t h  CC14 d id  n o t  exceed con t ro l  va lues  
(1 .2-1 .7% a f t e r  3 h). 

W e  also i n v e s t i g a t e d  t he  effect  of CCI 4 When in jec ted  
in to  t he  p o r t a l  vein.  T he  changes  in bi le  flow (reversible 
decrease  b y  a b o u t  30%) were less t h a n  in t h e  case of 
gaseous CC14, b u t  b lood  flow s i m u l t a n e o u s l y  decreased  
as response  to  t h e  h e p a t o t o x i n .  I n  a d d i t i o n  mul t ip l e  
anemic  regions loca ted  subcapsu l a r l y  a n d  i r regula r  g ranu-  
l a t ion  of t h e  l iver  surface  a p p e a r e d  w i t h i n  30 m i n  a f t e r  
CC14 in jec t ion .  S imi la r  l iver  a l t e r a t ions  could be  obse rved  
w i t h  gaseous CC14 on ly  a t  120-180 ra in  a f t e r  app l i ca t i on  
or w i t h  gass ing t imes  longer  t h a n  10 min .  Because  of 
these  d i s a d v a n t a g e s  t he  i n t r a p o r t a l  in j ec t ion  was a b a n -  
doned.  

The  course of bi le  flow i n h i b i t i o n  b y  gaseous CC14 leads 
to fol lowing cons ide ra t ions  : 

1. The  response  of bi le  f low to app l i ca t i on  of gaseous 
CCI~ d u r i n g  l iver  per fus ion  occurs  w i t h  a t  leas t  t he  same  
r a p i d i t y  as t he  changes  in  t he  endop lasmic  re t i cu lum.  
Therefore  t he  descr ibed  decrease  in bi le  flow is, to  our  
knowledge,  t he  ear l ies t  change  in l iver  f unc t i on  as 
response  to  CCI~. 

2. The  occurrence  of a m a x i m u m  a f t e r  r e s t o r a t i on  of 
bile flow suggests  a r e t e n t i o n  of bi le  c o n s t i t u e n t s  inside 
t he  h e p a t o c y t e  due  to secre t ion  i n h i b i t i o n  d u r i n g  CCI~ 
influence.  A conges t ion  in bi le  duc t s  due  to s m o o t h  muscle  
c o n t r a c t i o n  and  tol lowing release of bi le  seems r a t h e r  
unl ikely,  s ince b lood flow is increased  a t  t h e  same  t ime .  
Changes  in b lood flow w i t h i n  t h e  r ange  of our  e x p e r i m e n t s  
d id  n o t  inf luence  bile flow. 

3. The  reve r s ib i l i ty  of i n h i b i t i o n  m a y  be  exp la ined  b y  
t he  hypo thes i s  of a phys i cochemica l  ac t ion  of CC147: 
m e d i a t e d  b y  i ts  l ipid solubi l i ty ,  CC14 can  en t e r  t h e  l ip id  
layer  of m e m b r a n e s  a n d  t h e r e b y  i m p a i r  m e m b r a n e  
proper t ies .  The  r e s to r a t i on  of n o r m a l  m e m b r a n e  func t i on  
in respec t  to  bile secre t ion  could be  caused  b y  redi f fus ion  
of CC14 ou t  of t he  m e m b r a n e s  a f t e r  t he  end  of appl ica t ion .  
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Bile flow during isolated perfusion of rat liver. Solid line: flow 
changes caused by gaseous CC14. Dotted line: control perfusion. 
Each line represents one single perfusion experiment. 
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4. CC14 is known to reduce the  ac t iv i ty  of drug meta-  
bolizing enzymes  as soon as 60 rain af ter  in t ragas t r ic  
appl ica t ion  :. Hence  we measured  the  ox ida t ion  of hexo-  
barb i ta l  a t  var ious in tervals  af ter  i n t roduc t ion  of the  
haloalkane.  We  did no t  find, however,  any  decrease in 
hexobarb i t a l  me tabo l i sm when  compared  wi th  control  
expe r imen t s  f rom 0-150 min  af ter  CCI~ t r e a t m e n t .  Per-  
haps  th is  lack of drug enzyme damage  is due to t he  shor t  
t ime  of CC14 influence dur ing  l iver  perfusion.  Therefore  
the  m e t h o d  of in t roduc ing  gaseous CC14 into a l iver  
perfusion sys t em can be regarded as a 'pulse '  t r e a t m e n t ,  
al lowing the  de tec t ion  of early and reversible  funct ional  
changes. 

Zusammen/assung .  Durch  kurzzei t ige Appl ika t ion  von 
gasf6rmigem Tet rachlorkohlens tof f  w~ihrend Leberper fu-  
sion t r i t t  eine rasche und  reversibel  ver laufende  Galle- 
s ek re t i onshemmung  ein. Diese H e m m u n g  k6nn te  auf 
Vef i inderungen yon  Transpor t -  oder  Permeabi l i t~ tse igen-  
schaf ten  der Lebe rze l lmembran  durch CC1, zuri ickgefi ihr t  
werden.  
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An Histochemical Study of the Nerve Supply to the Developing Alimentary Tract 

His tochemica l  t echniques  for t he  demons t r a t i o n  of 
subs tances  involved in nerve  t ransmiss ion  processes have  
been  used b y  several  workers  in the  s t u d y  of a l imen ta ry  
canal  nerve  s t ruc tures  in adul t  m a m m a l s  and birds.  
F ibres  and  nerve  cells r ich in ace ty lchol ines terase  1-s and 
adrenergic  fibres v-~ have  been d e m o n s t r a t e d  in Auer-  
bach ' s  and Meissner 's  plexuses  and in the  muscle  layers of 
t he  in tes t ina l  wall. Very  l i t t le work, however ,  has  been  
done in th is  field as far as embryon ic  and  pos tna t a l  deve- 
l opmen t  is conce rned l~  

The a im of the  p resen t  s t u d y  was to  inves t iga te  t he  
d i f fe ren t ia t ion  of intr insic  nerve  cells as well as t he  in- 
g rowth  of extr ins ic  nerve  fibres, in the  developing al imen- 
t a r y  t r ac t  of the  rat ,  r abb i t  and  chicken using KOELLE'S 1 
method  for the  d e m o n s t r a t i o n  of ace ty lchol ines terase  
act iv i ty .  His tochemica l  f indings were compared  w i t h  
morphological  differences in s i lver-s ta ined embryos  f rom 
the  early stages of d e v e l o p m e n t  to bi r th .  

R a t  and  r abb i t  embryos  f rom the  11th day  ~3 and  chick 
embryos  f rom stage 23 H.H.  ~ were  t r ea t ed  wi th  t he  
me thod  of Koe l le -Fr iedenwald  as modif ied  by  GEREB- 
TZOFF ls. The reac t ion  was carr ied ou t  on in to to  dissected 
a l imen ta ry  t r ac t  and  on 20-40 ~ th ick  sect ions;  t he  sam-  
ples were p re - incuba ted  wi th  1 X 1 0 - 6 M  lViipafox to  
inh ib i t  non-specif ic  cholinesterases.  Silver impregna t ion  
of embryos  a t  the  same stages of deve lopmen t  was carr ied 
out  by  means  of Cajal-De Castro, Bie lschowsky-Gros  and  
Bie lschowsky-Boeke  techniques .  

Nerve  fibres f rom the  vagus nerve  are found in the  
oesophagus  and  s tomach  wall, f rom the  13th day  on, in 
ra t  and  r ab b i t  embryos ;  in the  chick, t h e y  appear  a t  
s tage 24-25. In  the  s t o mach  these  fibres are ga thered  in to  
2 f l a t t ened  bundles  on the  anter ior  and  poster ior  face (of 
b o t h  provent r icu lus  a n d  gizzard in the  chick), bu t  are 
absen t  f rom the  grea ter  and lesser curvatures .  The 
fibres show a clear ace ty lchol ines terase-pos i t ive  react ion,  
as do the  rare unipolar  neuroblas t s  observed in these  
organs (Figure 1). 

F r o m  the  14th day  on in the  rat,  and f rom the  16th day  
on in the  rabbi t ,  the  vagal  f ibres spread r an d o ml y  over  all 
the  s t o mach  and  beyond  the  pylorus  into the  duodena l  
loop. A nega t ive  reac t ion  is observed  in the  remain ing  
par t s  of the  anter ior  and poster ior  intest ine.  Fu r the rmore ,  
Koel le-posi t ive  nerve  fibres proceed f rom the  coeliac 
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Fig. 1. Monopolar neuroblasts in the wall of the proventrieulus show 
a clear aeetyleholinesterasic activity in a small perinuelear area as 
well as in their processes. Chick embryo at stage 25 H.H. Koelle 
method. X 600. 


