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effect on fibrinogen-conversion of the split products pro- 
duced by plasmin and toxins was tested, and it  could be 
proved that  snake venoms elicit a greater act ivi ty  of 
ant i thrombin VI  within their split products than  does 
plasmin. 

In  experiments in vivo, sublethal doses of A .  piscivorus 
venom (400 #g/100 g) were injected s.c. to white rats. A 
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Fig. 4. Inhibition of the fibrogenolytie and easeinotytie properties of 
plasmin, trypsin and toxin by a1 and ~= antiplasmins. 

routine blood coagulation check-up was performed in the 
t ime intervals of 30 min, 2 h and 24 h respectively. Except  
for a slight hypereoagulabili ty of the whole blood in the 
first 30 rain, no significant changes were observed, nor 
was the fibrinogen content decreased in plasma of experi- 
mental  animals. This was expIained by the fact tha t  snake 
venom fibrinolysins are inhibited by whole serum (human, 
bovine, dog, guinea-pig, rabbit  and rat). 

The lyric act ivi ty  of plasmin is controlled in the blood 
through antiplasmins derived from ~ and e, globulin 
fractions 4,s. Through the courtesy of Prof. HABERMANN, 
Pharmakologisches Inst i tut ,  Giessen and Behringwerke, 
Marburg-Lahn, we obtained antiplasmin =t and macro- 
globulin e2 and were able to compare their inhibitory 
effect on plasmin, trypsin and toxins (Figure 4). Anti- 
plasmin el inhibited fibrinogenolytic and caseinotytic 
act ivi ty  of plasmin and trypsin completely, e2 was effec- 
tive against plasmin only. None of the isolated plasma 
antiplasmins effected any of the lytic activities of venoms. 

Zusammen]assung. Fibrinolysine zweier Schlangengifte 
haben -- im Gegensatz zu Plasmin und Trypsin -- keinen 
Plasminogen-aktivierenden Effekt, noch sind sie durch 
Proteasen-Inhibitoren gehemmt. Sowohl in vivo wie auch 
in vitro sind sie durch Plasmaproteine inaktiviert,  was 
jedoch nieht auf ~1 und e2-Antiplasmine zurlickzufiihren 
ist. Die Spaltprodukte der Toxin-Fibrinogenolyse besitzen 
einen hohen Gehalt an Anti thrombin VI. 
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T h e  Citrate  C l e a v a g e  E n z y m e  Act iv i ty  in Ch ick  
E m b r y o  and  C h i c k e n  Liver  d u r i n g  D e v e l o p m e n t  

The cleavage of citrate might be regarded as a pathway 
for the supply of both acetyl CoA and oxaloacetate to the 
cytoplasm (SRER~,*). The concentration of citrate 
cleavage enzyme (E.C. 4,1.3.6.) varies in accordance with 
its presumed role as a major source of acetyl units in 
lipid biosynthesis. While its level is depressed in the livers 
of diabetic and starved rats, it increases either after re- 
feeding the animals with a rich carbohydrate diet (KoRN- 
ACKI~R and LOWENSTEm 3,4) or after administration of 
insulin (SHRAGO and LARDY5). Moreover, a large increase 
in the act ivi ty  of the citrate cleavage enzyme occurs in 
the rat  mammary  gland from the onset of lactation up 
to weaning (SPENCER and LOWENSTEINS). I n s u c k l i n g  
rats the citrate cleavage enzyme decreases after birth 
from higher prenatal  levels in both liver and adipose 
tissue, and increases slowly with weaning reaching adult  
levels {HAHN and DRAHOTA~). 

No extensive investigation has been done on the rela- 
tionship between the level of citrate cleavage enzyme and 
the carbohydrate metabolism, so tha t  i t  is still doubtful 
if the enzyme plays a role in gluconeogenesis. The amount  

of phosphoenolpyruvate synthesized from citrate under 
normal conditions is quite significant for the rate of 
gluconeogenesis, even though the citrate is a poor sub- 
strate for phosphoenolpyruvate formation in rat  liver if 
compared with other metabolites such as aspartate, 
fumarate or malate (SI~RAGO and LARDYS). 

To elucidate the role of citrate cleavage enzyme in the 
gluconeogenesis, its level has been measured in high speed 
supernatants of liver of both chick embryo and chicken. 
The results are shown in the Figure. 

Material and Methods. In the liver of chick embryo, the 
gluconeogenesis rate is high, reaching a maximum on the 
sixteenth day of incubation and falling towards hatching 
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(BALLARD a n d  OLIVERS), whi le  t h e  h i g h  c o n c e n t r a t i o n  of 
t o t a l  f a t t y  acids p r e s u m a b l y  a c c o u n t s  for a low r a t e  of 
l ipogenesis  in  t h e  l iver  d u r i n g  t h e  i n c u b a t i o n  pe r iod  
(I)uMM a n d  LEVy9). O n  t h e  c o n t r a r y ,  a f t e r  h a t c h i n g  
there  is a h igh  r a t e  of l ipogenesis  (ENTENMAN et  al. x°) a n d  
a low r a t e  of g luconeogenesis .  

L ivers  were excised a n d  qu ick ly  h o m o g e n i z e d  in ice- 
cold 0 . 2 5 M  sucrose.  T h e  h o m o g e n a t e  was  cen t r i fuged  a t  
105,000 g for  60 m i n  a t  0 °C in t h e  Spinco  m o d e l  L cen t r i -  
fuge. The  c lear  s u p e r n a t a n t  was used for  e n z y m e  de te r -  
mina t ions .  P r o t e i n  c o n c e n t r a t i o n  was  d e t e r m i n e d  b y  t h e  
mic rob iu r e t  m e t h o d .  T h e  a c t i v i t y  a s says  were  ca r r ied  o u t  
accord ing  to  KORNACKER a n d  LOWENSTEIN 4. A chro-  
m a t o g r a p h i c a l l y  p u r e  a c e t h y d r o x a m i c  acid,  m.p.  58-59  °C, 
syn thes ized  acco rd ing  to  HANTZSCH 1~ was  used as s t a n d -  
ard. 

Results and discussion. As t h e  F igu re  shows,  t h e r e  is 
l i t t le  or no  c h a n g e  in t he  a c t i v i t y  of t h e  c i t r a t e  c leavage  
e n z y m e  d u r i n g  t h e  i n c u b a t i o n  pe r iod  a n d  t he  a c t i v i t y  is 
c o n s t a n t l y  lower  t h a n  in a d u l t  chickens .  Af te r  h a t c h i n g ,  
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The citrate cleavage enzyme activity in chick embryo and chicken 
liver. The activity is given as nmoles of citrate cleaved/min. Each 
point is the mean of 3 separate experiments on different chick 
embryo and chicken liver preparations. In each assay 3 protein 
dilutions were tested to ensure proportionality of initial reaction 

rates to enzyme amount. 

t h e  a c t i v i t y  increases ,  reach ing ,  va lues  3-4  t i m e s  as h i g h  
as t h e  n o r m a l  a d u l t  v a l u e  in  2 days ,  a n d  15-16  t i m e s  as 
h i g h  as t h e  n o r m a l  e m b r y o  value .  Af t e r  t h e  m a x i m u m  
peak ,  t h e  a c t i v i t y  decreases ,  t e n d i n g  to  t h e  a d u l t  va lue .  

T h e  level  of a c t i v i t y  of t h e  c i t r a t e  c l eavage  e n z y m e  in 
t h e  l iver  of ch ick  e m b r y o  is t h e  lowes t  a m o n g  those  as- 
sayed  b y  SRERE 1 a n d  b y  ourse lves  in d i f fe ren t  t i ssues  a n d  
species, y e t  t h e  r a t e  of p h o s p h o e n o l p y r u v a t e  s y n t h e s i s  of 
t h e  ch ick  e m b r y o  l iver  is 20 t imes  h i g h e r  t h a n  t h a t  of t h e  
a d u l t  r a t  l iver  (]~ALLARD a n d  OLIVe.as), wh ich  needs  for  
t h e  r a t e  of g luconeogenes is  1 # m o l e / m i n / g  of f resh  t i ssue  
(SOLOMON et  al.l*). As s h o w n  in t h e  Figure ,  t h e  c i t r a t e  
c l eavage  e n z y m e  p roduces  in  t h e  ch ick  e m b r y o  l iver  less 
t h a n  0.1 / ,mole  of o x a l o a c e t a t e / m i n / g  of f resh  t issue.  
These  d a t a  sugges t  t h a t  t h e  c i t r a t e  c l eavage  e n z y m e  gives 
a v e r y  l i t t le ,  if any,  c o n t r i b u t i o n  to  t h e  ch ick  e m b r y o  
l iver  g luconeogenesis ,  a n d  are  well  in  a g r e e m e n t  w i t h  i t s  
role in  f a t t y  acids  s y n t h e s i s  in  t h e  l iver  of new b o r n  
ch i ckens  13,14. 

Riassunto. L a  re laz ione  t r a  le m i s u r e  s p e r i m e n t a l i  dei 
livelli  di  a t t i v i t ~  del ~Ci t ra te  c l eavage  enzyme~ (E.C. 
4.1.3.6.) e lo a n d a m e n t o  dei  process i  neogl icogene t ico  e 
l ipogenet ico  nel  fega to  di e m b r i o n e  di pollo e di pol lo a 
va r i  t e m p i  di sv i luppo  esclude c h e l a  scissione e n z i m a t i c a  
del c i t r a t o  pa r t ec ip i  a l la  neogl icogenesi  e c o n f e r m a  il ruolo  
di q u e s t a  reaz ione  nel la  l ipogenesi .  
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Impairments  of RNA Synthesis  in Ehrlich 
Ascites T u m o u r  by Luteoskyrin,  a Hepatotoxic  

P igment  of Penicillium islandicum Sopp 

Luteosky r in ,  a h e p a t o t o x i c  m e t a b o l i t e  of Penicillium 
islandicum Sopp, is a yel low p i g m e n t  of bis-anthra- 
qu inone  1. I n  t he  l o n g - t e r m  feeding e x p e r i m e n t s  w i t h  
lu teoskvr in ,  mice  a n d  r a t s  p r o d u c e d  l iver  diseases in- 
c l u d i n g ' h e p a t o m a  ~,8. I n  t he  b iochemica l  e x a m i n a t i o n s  on  
the  r a t  l iver,  t he  a l t e r n a t i o n s  in  t he  m i t o c h o n d r i a l  f u n c t i o n  
and  m o r p h o l o g y  were  d e m o n s t r a t e d  in v i t ro  a n d  in  
v ivo 4-6. 

As for  t h e  m o d e  of ac t ion  on  a nuc leus  me t ab o l i s m ,  the  
s tud ies  on  t h e  i n t e r a c t i o n  of t h e  p i g m e n t  w i t h  nucle ic  
acids in  v i t r o  h a v e  r evea l ed  t h e  fac t s  t h a t  t h e  p i g m e n t  
c o m p l e x e d  w i t h  D N A  a n d  D N H  (deoxyr ibonuc leoh i s tone )  
in t h e  p resence  of m a g n e s i u m  ion 7-8, a n d  t h a t  i t  mod i f i ed  
t h e  a c t i v i t y  of D N A - d e p e n d e n t  R N A - p o l y m e r a s e  ~°. 
P h y s i c o c h e m i c a l  a p p r o a c h e s  on  t h e  co mp l ex  (DNA- 
Mg++-lu teoskyr in)  h a v e  p r o v e d  t h a t  t h e  p i g m e n t  s t a c k e d  
bes ide  t h e  p y r i m i d i n e - b a s e s  of a hel ical  D N A  a n d  t h a t  
t h e  p l a n a r  c h r o m o p h o r e  was  o r i en t ed  in para l le l  w i t h  t h e  
axis  of D N A  molecule  xl. 

B a s e d  on  these  f indings ,  t h e  a u t h o r s  i n v e s t i g a t e d  t h e  
effect  of t h e  p i g m e n t  on  t h e  syn thes i s  of nucle ic  acids  a n d  


