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n a c h  GORNALL, BARDAW'ILL und DAWD 8 und die RNS 
nach W~BB 9 bestimmt. 

Ergebnisse. Die prozentuale Verteilung der Brenz- 
catechinamine, der ~RNS und der RN-ase-Aktivit~it wurde 
pro mg Eiweiss berechnet und in der Figur 2 dargestellt. 
Die Fraktion 1 ist nach den biochemischen und elektro- 
nenmikroskopischen Untersuchungen von HAGEN und 
BARNET'ra partikelfrei; das Vorkommen yon Brenzcate- 
chinaminen, RNS, Eiweiss und RN-ase-Aktivit~t  in 
dieser Fraktion ist wahrscheinlich auf die w~hrend des 
Trennungsverfahrens aus gesch~idigten Partikeln fret- 
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Fig. ~. Prozentuale Verteilung von BrenzeatechinamiDen, RNS und 
RN-ase-Aktivit~.t (pH 5,0) pro mg Eiweiss in den einzelnen Frak- 
tione~n. [ - - -7  Amin, t//--7-~ RNS, ~ RN-ase-Aktivitfit. Mit- 

telwerte yon 4 Versuchen und deren Standardabweichungen. 

werdenden Substanzen zurtickzufiihren. Die Fraktion 2 
besteht aus Mitochondrien und endoplasmatischem Reti- 
culum, die Fraktion 3 aus Mitochondrien. Beide enthalten 
fast keine Brenzcatechinamine, wohl abet  RNS (16,3% 
bzw. 17,3%) und RN-ase-AktivitXt (15,3% bzw. 27,1%). 
Die Fraktion 4 enth~tlt einen grossen Anteil an Breuz- 
catechinaminen (33,5%), 33,6% des RNS-Gehaltes und 
23,0% der RN-ase-Aktivit~t,  da sic in der Hauptsache 
chromaffine Granula enth/ilt und ausserdem 10-15% der 
Mitochondrien. Die Fraktion 5 besteht nur aus chromaf- 
finch Granula und enthgtt  mit 49,8% die meisten 13renz- 
catechinamine, fast soviel RNS wie die Mitochondrien- 
fraktion 3 (15,7%) sowie 18,7% der gesamten RN-ase- 
Aktivit~t.  

Die chromaffinen Granula des Nebennierenmarks ent- 
halten demnach eine erhebliche RN-ase-Aktivit~it, die 
ftir die bet 37°C spontan auftretende RNS-, Brenzcate- 
chinamin- und ATi ' -Freisetzung verantwortl ich sein 
k6nnte. 

Suncmary. Homogenates from suprarenal medulla of 
catt le were fractionated by density gradient centrifuga- 
tion. The catecholamine and RNA content  of all fractions 
obtained, as well as their RN-ase activity, were deter- 
mined and expressed as % per mg protein. The chromaffia 
granules contain 49.8% of the catecholamines, 15.7% of 
the RNA, and 18.7% of the RN-ase act ivi ty  of all frac- 
tions. The demonstration of RN-ase act ivi ty  in the chrom- 
affin granules is in favour of the hypothesis tha t  this 
enzyme could catalyse the spontaneous release of RNA, 
cateeholamines, and ATP at 37°C. 
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Effec t  of  C a r b o n  T e t r a c h l o r i d e  I n t o x i c a t i o n  
o n  the  L i v e r  o f  T o a d  (Bu]o melanostictus) 

Fa t ty  infiltration with degenerative changes in liver 
has been observed after carbon tetrachloride intoxication 
in rats x, rabbits ~, guinea-pigs 3 and mice 4. OPPENHEIMER 5 
observed that  the intoxication produced hepatic damage 
in some of the hens but  not in roosters. To our knowledge 
the etfect of this hepatotoxic agent has not  been studied 
in lower vertebrates. In the present investigation, the ef- 
fect of carbon tetrachloride administration on the liver of 
toad (Bu/o melanostictus) has been described. 

50 toads were used in the experiment. They were coI- 
letted from natural environment during non-hibernating 
(May-J une) and hibernating (Jan.-Feb.) seasons and kept 
for 2 days in the laboratory prior to experiment. The 

animals were given a single intraperitoneal injection of 
carbon tetrachloride in coconut oil; the maximum dose 
was 0.6 ml/100g and the minimum 0.03 ml/100 g. Control 
animals were injected with coconut oil only. Some of the 
toads were injected with adrenaline-ephedrine solution at 
a dose level of 5 Ft/100 g body weight 1 h after carbon 
tetrachloride administration and were killed after 24 h. 
The livers of all the animals were fixed in formol. Sections 
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Were p r e p a r e d  b y  t he  f reezing m e t h o d  a n d  s t a ined  for 
neu t ra l  l ipid b y  S u d a n  I I I  a n d  IV. Fo r  h is to logica l  s tudy ,  
paraff in  sec t ions  were  s t a i ned  w i t h  Masson ' s  T r i c h r o m e  
~tI:ins. Succinic  d e h y d r o g e n a s e  ~, u n s a t u r a t e d  h p l d  s, 

smal  9 ~_a ,-  ' ' " ~ u  ce rom pigments10 were also local ized h i s to -  
chemically.  

Mor t a l i t y  r a t e  a f t e r  c a r b o n  t e t r a c h l o r i d e  in j ec t ion  was 
found to  be  v e r y  h i g h  in toads .  Some  of t h e m  died w i t h i n  
2h,  even  a f t e r  a s ingle  in j ec t ion  of 0.3 ml / lO0 g. However ,  
we were ab le  to  keep  a few of t h e m  al ive  in t h e  s ame  con-  
d i t ion  for  8 days ,  i n j ec t i ng  d a i l y ' w i t h  t h e  a b o v e  dose. 

I n  none  of t h e  n o n - h i b e r n a t i n g  t o a d s  could  a n y  f a t t y  
degene ra t ion  in l iver  be  obse rved .  I n  a s imi la r  t y p e  of 
e x p e r i m e n t  f a t t y  d e g e n e r a t i o n  was  obse rved  in r a t s  w i t h i n  
6 h a f t e r  a single in j ec t ion  of 0.03 ml /100  g. S l ight  cir-  
rhot ic  changes  in l iver  a n d  a h ighe r  a m o u n t  of ceroid pig- 
men t  were,  however ,  localized in  t he  l iver  of t o a d  a f t e r  
Carbon t e t r a c h l o r i d e  in tox ica t ion .  No m a r k e d  change  in 
plasmal ,  u n s a t u r a t e d  l ipid a n d  succinic  d e h y d r o g e n a s e  
ac t iv i ty  was local ized h i s t ochem i ca l l y  in t he  l iver  of t he  
above  a n i m a l s  a f t e r  the  h e p a t o t o x i c  agent .  A cons iderab le  
change  in  all  t h e  a b o v e  cy top l a smic  c o n s t i t u e n t s  ha s  
previous ly  been  obse rved  in t he  l iver  of r a t  d a m a g e d  b y  
the  same  d r u g  (CHAKRAVARTY" a n d  DEB, unpub l i shed) .  I t  
has, however ,  been  obse rved  t h a t  c a r b o n  t e t r ach lo r ide  
p roduced  s l igh t  f a t t y  d e g e n e r a t i o n  in t he  l iver  of t o a d  
when  in j ec t ed  t o g e t h e r  w i t h  adrena l ine .  I t  also caused  
s imilar  d a m a g e  in the  l iver  of h i b e r n a t i n g  an i m a l s  e v e n  
When in jec ted  singly.  

Severa l  i nves t i ga to r s  are  of the  op in ion  t h a t  c a r b o n  
t e t r ach lo r ide  p roduces  d i s t u r b a n c e s  in i n t r a l o b u l a r  cir-  
Culation. I s c h e m i a  a n d  a n o x i a  of t h e  cen t r a l  zone cause  
n u t r i t i o n a l  def ic iency  in t h a t  p a r t  wh ich  resu l t s  in  cen t ro -  
lobular  necros is  n ,  l~ B u t  r ecen t l y  is i t  h a s  been  o b s e r v e d  
t h a t  some  m i t o c h o n d r i a l  e n z y m e s  a re  d e s t r o y e d  a f t e r  
Carbon t e t r a c h l o r i d e  a d m i n i s t r a t i o n .  T he  absence  of f a t t y  
degene ra t i on  in l iver  of t o a d  in sp i te  of a v e r y  h i g h  
m o r t a l i t y  r a t e  c a n n o t  be  p rope r ly  exp la ined .  I t  h a s  b e e n  
observed  p rev ious ly  t h a t  t r a n s e c t i o n  of t he  sp ina l  co rd  a t  
the  cerv ica l  region m a r k e d l y  reduces  t he  h e p a t o t o x i c  ac-  
t ion  of c a r b o n  t e t r a c h l o r i d e  in r a t s  ~4'~5. LARSON a n d  
I)LAA 16 h a v e  r ecen t l y  d e m o n s t r a t e d  t h a t  t he  l ivers  of car-  
bon  t e t r a c h l o r i d e  t r e a t e d  sp ina l  cord  sec t ioned  r a t s  k e p t  
a t  24oc  showed  m i n i m a l  changes  in t he i r  l ivers  c o m p a r e d  
to t he  severe  necrosis  obse rved  in those  k e p t  a t  34°C. 
T h e y  h a v e  a t t r i b u t e d  th i s  d i f ference to t h e  lower m e t a -  
bolic r a t e  b y  h y p o t h e r m i a .  A l t h o u g h  th i s  can  exp la in  t he  
fai lure of t he  h e p a t o t o x i c  a g e n t  to  p roduce  d a m a g e  to 
the  l iver  of t o a d  as obse rved  in  t he  p r e s en t  e x p e r i m e n t ,  i t  
fails to  exp la in  h o w  c a r b o n  t e t r ach lo r ide  p roduced  necro-  
sis of l iver  d u r i n g  h i b e r n a t i o n ,  I n  h i b e r n a t i o n  t he  r ec ta l  
t e m p e r a t u r e  of the  t o a d s  d r o p p e d  to 20-23°C f rom 27 -  
32°C obse rved  in n o n - h i b e r n a t i o n  (BORAL, unpub l i shed) .  
A d r o p  in t he  m e t a b o l i c  r a t e  of t oads  ha s  also been  n o t e d  
du r ing  h i b e r n a t i o n  17. 

T h e r e  is a n o t h e r  poss ib le  e x p l a n a t i o n  as r ega rds  t h e  
Compara t ive  r e s i s t ance  of t o a d ' s  l iver  to  t h e  d a m a g i n g  
ac t ion  of c a r b o n  t e t r ach lo r ide .  ~ERNHEIM Is o b t a i n e d  a 
Correlat ion b e t w e e n  ascorb ic  acid c o n t e n t  of l iver  a n d  t h e  
h e p a t o t o x i c  agen t ,  as  he  n o t e d  a fall in  t he  p a r t i c u l a r  
v i t a m i n  a f t e r  t e t r a c h l o r i d e  in tox ica t ion ,  A class d i f ference  
as r ega rds  t h e  b io syn t he s i s  of ascorbie  acid ha s  been  
obse rved  in t he  t o a d  a n d  t h e  ra t .  T he  s i te  of b io syn thes i s  
in t h e  t o a d  is t h e  k idney ,  a n d  in t he  r a t  t he  l iver ;  t he  r a t e  
in the  fo rmer  case is, however ,  m u c h  h i g h e r  ~°. I t  m i g h t  be 
Possible t h a t  th i s  h ighe r  ascorbic  acid s t a t u s  of l iver  in 
the  t o a d  m i g h t  h a v e  some p r o t e c t i v e  role as to  t he  d a m a g -  
ing ac t ion  of t e t r ach lo r ide :  Th i s  p o s t u l a t i o n  o b t a i n e d  
fu r t he r  e x p e r i m e n t a l  s u p p o r t  f r om t he  o b s e r v a t i o n  t h a t  

t h e r e  was a fall  in  t he  r a t e  of b i o s y n t h e s i s  d u r i n g  h ibe r -  
n a t i o n  a9 w h e n  t he  h e p a t o t o x i c  a g e n t  was  ab le  to  p roduce  
a d a m a g i n g  ac t ion .  

CALVERT a n d  13RODY 1~ on  t h e  o t h e r  h a n d  h a v e  n o t e d  a 
decrease  in  t h e  a m o u n t  of a d r e n a l i n e  a n d  n o r a d r e n a l i n e  
in t he  a d r e n a l  medul la ,  20 h a f t e r  a s ingle dose  of th i s  
h e p a t o t o x i c  a g e n t  in  b o t h  r a t  a n d  r a b b i t .  Accord ing  to 
t h e  au tho r s ,  t h e  toxic  a c t i o n  of c a r b o n  t e t r a c h l o r i d e  
m i g h t  be  a n  i nd i r ec t  one  (on h e p a t i c  b lood  vessels) ,  
m e d i a t e d  via release of ca t echo lamines .  ]~RODY e t  al.  ~ 
obse rved  t h a t  a d r e n a l e c t o m y  h a s  l i t t l e  p r o t e c t i v e  effect  
o n  t h e  c e n t r a l  necros is  of l iver .  T h e y  h a v e  also d e m o n -  
s t r a t e d  t h a t  t h e  c e n t r o l o b u l a r  necros is  of t h e  l iver  was  
p r o t e c t e d  b y  some ad rene rg ic  b l o c k i n g  a g e n t s  w h e n  ad -  
min i s t e r ed  s i m u l t a n e o u s l y  or  p r io r  to  c a r b o n  t e t r a ch lo r i de .  
Absence  of f a t t y  d e g e n e r a t i o n  in  l iver  of t o a d  a f t e r  c a r b o n  
t e t r a c h l o r i d e  i n t o x i c a t i o n  as o b s e r v e d  in t he  p r e s e n t  ex-  
p e r i m e n t  m i g h t  poss ib ly  be  r e l a t ed  to  t h e  low a d r e n a l i n e  
level  of t he  anim~:l c o m p a r e d  to t he  l iver  of those  in  
w h i c h  t h i s  d rug  ac t s  as a tox ic  agen t .  I n  a p r e l i m i n a r y  
e x p e r i m e n t  (unpubl i shed) ,  we h a v e  n o t e d  a lower  
a d r e n a l i n e  level  in  t h e  b lood  of t h e  t o a d  c o m p a r e d  to  
t h a t  of t he  r a t  w h e n  t e s t e d  on  ca t ' s  b lood  pressure .  I t  is 
p r o b a b l y  for th i s  r eason  t h a t  a d m i n i s t r a t i o n  of a n  e x t r a  
a m o u n t  of a d r e n a l i n e  t o g e t h e r  w i t h  t e t r a c h l o r i d e  was  
able  to  p roduce  f a t t y  d e g e n e r a t i o n  in  l iver.  T h e r e  is also 
a poss ib i l i ty  t h a t  t h e  level  of a d r e n a l i n e  in h i b e r n a t i n g  
an ima l s  is h i g h e r  t h a n  in n o n - h i b e r n a t i n g  ones. 

F r o m  t h e  a b o v e  ev idence  no  def in i t e  conc lus ion  as re-  
ga rds  t h e  c o m p a r a t i v e  ine f fec t iveness  of t he  h e p a t o t o x i c  
a g e n t  to  p roduce  d a m a g e  in t o a d s  c a n  be a r r i ved  a t  ~°. 

Rdsumd. Les a u t e u r s  c o n s t a t e n t  que  le t 6 t r ach lo r ide  de 
c a r b o n e  ne  cause  pas  de  d o m m a g e  au  foie du  C r a p a u d  
n o n  h i b e r n a n t ,  ma i s  p r o v o q u e  u n e  d6g6n6rescence  de  ce t  
o rgane  p e n d a n t  l ' h i b e r n a t i o n  de  l ' an ima l .  I ls  6 m e t t e n t  
des  sugges t ions  q u a n t  au  m 6 c a n i s m e  a u q u e l  s e r a i e n t  due  
ce t t e  diff6rence.  
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