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On  v o i t  donc  que  ces r4sul ta ts  p e r m e t t e n t  d ' env i s age r  
l ' o rgan i sa t ion  des granules  c o m m e  un proc~s en d e u x  
6 tapes :  la  p remi6re  c o m p o r t a n t  une  synth6se  mol6- 
cula i re  de  r ibonucI6oprot4ines ,  la  seconde la  f o r m a t i o n  
des granules  e u x - m ~ m e s  ~t p a r t i r  de ce mat6riel .  On  sui t  
combien ,  pa r  de  n o m b r e u x  aspects ,  Ies v i rus  son t  proches  
des g ranu les  c y t o p l a s m i q u e s :  il se ra i t  t e n t a n t  de  sup-  
poser  que  le sch6ma de synth6se  des granules  a u q u e l  
condu i sen t  nos obse rva t ions  s ' app l ique  6ga lemen t  ~ la  
mu l t i p l i c a t i on  des v i rus  (et des bact6r iophages)  ; en ef fe t  
on sal t  que  le p o u v o i r  in fec t ieux ,  lots des syn theses  de 
virus,  a p p a r a t t  b r u s q u e m e n t  e t  a u g m e n t e  tr~s rap ide-  
m e n t  apr6s une  p4riode de l a tence  off il res te  ex t r~me-  
m e n t  Iaible.  I1 es t  possible que  ce t t e  p6riode de l a t ence  
cor responde  ~ l ' 6 tape  de synth6se  mol6cula i re  e t  que  le 
p o u v o i r  i n f ec t i eux  n ' appa ra i s se  que  lors de  la  seconde 
6 tape :  c'est-/t,-dire apr6s o rgan i sa t ion  des pa r t i cu les  /~ 
p a r t i r  de ce mat6r ie l  t r ans fo rmab le ,  

Des recherches  en  cours  nous  p e r m e t t r o n t ,  nous  l 'esp6- 
rons,  de pr6ciser de te ls  prochs qu i  nous  pa ra i s sen t  d i rec te-  
m e n t  li6s a u x  condi t ions  d ' a u t o c a t a l y s e  des sys t6mes  
prot6iques .  JACQUES PANIJEL 

I n s t i t u t  de recherches  sur  le Cancer  de l 'Un ive r s i t 6  de 
Par is  e t  du  C.N.R.S . ,  Service  de  Bioch imie ,  Vi l le ju i f  
(Seine), le 15 ju in  1950. 

S u m m a r y  

I t  has  been  obse rved  t h a t  du r ing  the  spermiogenes is  
of A s c a r i s  rnegalocephal8 a rap id  and  cons iderable  e l imin-  
a t ion  of R .N .A .  t akes  place.  Th is  process  is due  to  t h e  
dissocia t ion of cy top l a smic  granules  in to  molecu la r  ele- 
men t s  ( superna tan t ) .  Rec iproca l ly ,  du r ing  the  phago-  
cytos is  of  R .N .A .  e l im ina t ed  by  t h e  pa r i e t a l  cells, 
f o r m a t i o n  of  g ranu les  f r o m  t h e  s u p e r n a t a n t  has  been  
observed .  T h e  cond i t ions  of syn thes i s  of c y t o p l a s m i c  
granules  and  the  re la t ions  wi th  t he  e l emen t s  of mo lecu l a r  
size ( superna tan t )  a re  discussed.  

Preparation of Rabbit Ant i -Serum for Rat-Liver 
Mitochondria.  Its Action on Mitochondria 

Succinoxidase 

M a n y  t e c h n i q u e s  h a v e  been  descr ibed  for t he  i so la t ion  
in a s t a t e  of h igh  pu r i t y  of nuclei ,  mi tochondr i a ,  and  
microsomes  f rom cellsL 

1 G. CRossMoN, Science 8.5, 250 (1937). - C.A. STOr~EBU~a, 
J.  Biol. Chem. lZ9, 189 (1939). - R. VENnRELY et C. VE~'DR~LY, 
Exper. 4, 434 (1948). - A.L. DOUNCE, J. Biol. Chem. 147, 695 
(1943). - R.R.  BEg'SLaV and N.L. HOERR, Anat. Ree. 60, 251 
(1934). - A. LAZAr~OW, Biol. Syrup. Lancaster 10, 9 (1943). - E. S. G. 
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In  th is  pape r  t he  p r e p a r a t i o n  of r abb i t  an t i - r a t  liver 
m i t o c h o n d r i a  s e rum and  i ts  ac t ion  on mi tochondr ia  
succ inoxidase  are  descr ibed.  

Mi tochond r i a  were  i so la ted  f rom ra t  l i ve r  according to 
HOGEBOOM el alf i .  A f t e r  wash ing  4-5  t imes  in  0-88 M 
sucrose so lu t ion  to  r e m o v e  t races  of fore ign proteins, 
t h e y  were  suspended  in 3 ml  of 0.15 M NaC1 and  in- 
j ec ted  i n t r a v e n o u s l y  in to  a no rma l  rabbi t .  8 inoculations 
were  m a d e  a t  3 d a y  in te rva ls ,  us ing BESREDKA'S tech- 
n ique  to  avo id  a n a p h y l a c t i c  shock.  Ant ibod ies  cannot 
be  d e m o n s t r a t e d  by  agg lu t ina t ion ,  s ince spontaneous 
agg lu t ina t ion  of m i t o c h o n d r i a  occurs  in the  presence of 
e lect rolytes .  The  i m m u n e  s e rum p roduced  a r ap id  heavy 
agg lu t ina t ion ,  which  is d i f fe ren t  f rom the  microagglut in-  
a t ion  p roduced  by  salts,  b u t  i t  was found t h a t  an  entirely 
s imi lar  p h e n o m e n o n  occurs  w i t h  n o r m a l  sera of rabbits, 
rats ,  and gu inea  pigs. 

Lysis  in presence  of  c o m p l e m e n t  m a y  be employed,  
b u t  grea t  cau t ion  m u s t  be used, since a f te r  a few- hours 
spon taneous  lysis occurs  also w i t h o u t  i m m u n e  serum. 
Lys is  is specif ic  on ly  if  i t  occurs  wi th in  1-2 hours .  Micro- 
scopic obse rva t i on  shows a rap id  swell ing of t h e  mito- 
chondr i a  in presence  of  i m m u n e  s e r u m  and  complement ,  
which  is fo l lowed b y  comple t e  des t ruc t ion .  W h e n  lysis 
occurs, a th ick  p ro te in  p rec ip i t a t e  can  be observed .  But 
t he  best  m e t h o d  for a n t i b o d y  d e m o n s t r a t i o n  was comple- 
m e n t  f ixa t ion .  T h e  t i t r a t i ons  were  pe r fo rmed  b y  using 
serial  d i lu t ions  of i n a c t i v a t e d  i m m u n e  se rum (1.0 ml), 
0,05 ml  of fresh guinea  p ig  c o m p l e m e n t  pooled  f rom the 
blood of 3 animals ,  and  0.5 ml  of a mi tochondr ia l  
suspension con ta in ing  the  m i t o c h o n d r i a  i so la ted  from 
1 g of r a t  l ive r  or  k idney  in 10 ml  of saline. The  tubes 
were  i n c u b a t e d  a t  37-5°C for 1 hour ,  and  sensitized 
sheep cells were  added  as usual,  

I n  presence  of r a t  l ive r  mi tochondr i a ,  t h e  t i t e r s  were 
up  to  1:1280,  in presence  of  r a t  k i d n e y  mi tochondr ia  
up  to  1 :50  in some instances ,  whereas  no  f ixa t ion  was 
observed  Wllen m i t o c h o n d r i a  f rom e i the r  l ive r  or  kidney 
of mice,  gu inea  pigs or  rabb i t s  were  used. 

The  ac t ion  of a n t i - m i t o c h o n d r i a  s e rum on the  succin- 
oxidase  s y s t e m  c o n t a i n e d  in m i t o c h o n d r i a  f rom both 
l iver  and k i d n e y  was t e s t ed  in the  VCarburg apparatus,  
w i th  0.2 M s o d i u m  succ ina te  added  (Table I).  

W a s h e d  m i t o c h o n d r i a  i so la ted  t r o m  1 g l iver  or  0.5 g 
k i d n e y  were  e v e n l y  suspended  in 9.5 ml  phosphate  
buffer  (PH 7.4) in W a r b u r g  vessels (3.0 ml  of mito- 
chondr ia l  suspension q - 0 . 2  ml  sod ium succ ina te  and 
0,2 ml  20% K O H  in each  vessel),  E a c h  de te rmina t ion  
was  m a d e  in t r ip l ica te .  0.1 ml  of  i n a c t i v a t e d  ant i - ra t  

J. Biol. Chem. 172, 619 (1948). - G. H. Hoc~BOO~, A. CLAUDE, and 
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DER, J. Biol. Chem. 176, 259 (1948). - E. P. KENNEDY and A.L. 
LEHNXNGER, J. Biol. Chem. 172, 847 (1948). - G.H. HOOEBOOe, 
J. Biol. Chem. 177, 847 (1949). 
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Table I 
Action of rabbit anti-serum for rat liver mltochondria on succinoxidase activity of purified mitochondria. 

(Average values of the percentual acceleration of activity.) 

No. of exps. Source of 
mitochondria 

rat 
mouse 
guinea pig 
rabbit  

Liver 

serum 

- 10.314-2-35 
+ 2 0 . 1 3 1 0 - 3 4  
+ 16.16 
+21.49 

serum + 
complement 

+20"164-7.09 
+30.644-5-48 
+24"12 
+ 22.79 

serum 

+ 17.01 4- 2.31 

+ 7-12 
+18.94 

Kidney 

serum + 
Complement 

+ 30,60 q- 6.48 

+24-13 
+ 25.75 
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liver m i t o c h o n d r i a  s e r u m  or 0.05 ml  of f resh  gu inea  p ig  
complement  were  a d d e d  re spec t ive ly .  Con t ro l  va lues  for  
immune s e r u m  plus  succ ina t e  a n d  for c o m p l e m e n t  p lus  
succinate were  s u b t r a c t e d .  The  O~-uptake  was  fo l lowed 
for 40 m i n u t e s  a n d  the  resu l t s  s u m m a r i z e d  in Tables  I 
and II .  

Table I I  
Action of normal sera on succinoxidase activity of purified mito- 
chondria (average values of the percentual acceleration of activity) 

~ Source of 
6 ~ serum 

5 guineapig 
2 guineapig 
2 guineapig* 
1 rabbit 
1 rat 
1 I rat 
l~rat 
1 horse  
1 i man 
1 i dog 

Source of 
mitochon- 

dria 

rat 
mouse 
rat 
rat 
rat 
rabbit 
guineapig 
rat  
ra t  
ra t  

Liver 

+ 16.84 4- 4.03 
+ 13.38 :t: 2.14 
+ 26.93 :/: 3.98 
+ 20.40 
+ 7.90 
+ 9.34 
+ 10.05 
+ 13.31 
+ 25.45 
+ 15-22 

Kidney 

+ 24"55 4- 1'63 
+ 14"40 4- 3"0 
+ 15.68 ± 1.89 
+ 12.60 
+ 12.20 
+10.32 
+ 12"40 
+ 12.10 
+ 22.40 
+ 13"60 

* Inactivated serum. 

Immune  s e r u m  h a d  on ly  a weak  i n h i b i t o r y  ac t ion  on 
succinoxidase a c t i v i t y  of r a t  l iver  m i t o c h o n d r i a :  a d d i t i o n  
of complemen t  acce le ra t ed  to  some  e x t e n t .  The  succ inoxi -  
dose a c t i v i t y  of r a t  k i d n e y  m i t o c h o n d r i a  was  a lways  accel- 
erated by  i m m u n e  s e r u m  w i t h  a n d  w i t h o u t  c o m p l e m e n t .  
While t h e  i n h i b i t i n g  ac t ion  of i m m u n e  s e r u m  on  r a t  
liver m i t o c h o n d r i a  is p r o b a b l y  due  to  a r e d u c t i o n  of t he  
surface a rea  fo l lowing agg lu t ina t ion ,  t h e  acce le ra t ion  
produced b y  c o m p l e m e n t  can  be e x p l a i n e d  b y  t h e  f ac t  
that lysis re leases  t he  e n z y m e  in to  so lu t ion  and  fac i l i t a tes  
the con tac t  w i t h  t h e  s u b s t r a t e .  

Normal gu inea  p ig  s e r u m  has  an  acce l e ra t ing  ac t ion  
on succinoxidase  of m i t o c h o n d r i a  f rom ~both l iver  a n d  
kidney of t h e  ra t .  Thus  t h e  acce le ra t ion  occu r r ing  in  
presence of i m m u n e  s e r u m  a n d  of c o m p l e m e n t  is p rob -  
ably unspecif ic .  

The  acce l e ra t ing  e f fec t  of n o r m a l  gu inea  p ig  s e r u m  
pers i s t s  a f t e r  h e a t i n g  a t  56°C for 30 m i n u t e s :  sera  f rom 
rabb i t ,  m a n ,  mouse ,  and  dog also acce le ra te  t h e  r eac t ion .  

T h e  succ inox idase  a c t i v i t y  of m i t o c h o n d r i a  decreases  
a f t e r  i n c u b a t i o n  w i t h  n o r m a l  s e r u m  for 1 h o u r  a t  37.5 °. 
I t  was  s u p p o s e d  t h a t  t h e  acce le ra t ing  ac t ion  of n o r m a l  
sera  was  due  to  s e r u m  l ipase  wh ich  b r ings  t he  e n z y m e  
n e a r e r  t o  t he  s u b s t r a t e  b y  sp l i t t i ng  the  pe r iphe ra l  l ip id  
sur face  of m i t o c h o n d r i a .  The  decrease  of a c t i v i t y  ob-  
s e r v e d  a f t e r  i n c u b a t i o n  a t  37.5°C for 1 hour ,  wh ich  
shows  t h a t  r a p i d  i n a c t i v a t i o n  of t h e  e n z y m e  occurs  in 
p resence  of n o r m a l  se rum,  is in s u p p o r t  of th is  h y p o -  
thesis .  

E x p e r i m e n t s  w i t h  the  fol lowing inh ib i to r s  of s e r u m  
l ipase were  p e r f o r m e d :  b e n z a l d e h y d e ,  o-, m-,  a n d  p- t r i -  
c r e s y l p h o s p h a t e  (HOTTINGER, BLOCH 1) (Tables  I I I ,  IV).  

The  i nh ib i t i ng  a c t i v i t y  of these  c o m p o u n d s  on s e r u m  
l ipase was  t e s t e d  in t he  W a r b u r g  a p p a r a t u s  w i t h  0.03 M 
t r i b u t y r i n  as s u b s t r a t e  in t h e  p resence  of 0.1 ml  f resh  
gu inea  pig se rum.  The  hyd ro ly s i s  of t r i b u t y r i n  was  
i n h i b i t e d  as fol lows:  50 % in t h e  p resence  of 5 mg  benz-  
a l d e h y d e ;  96% in the  p resence  of 1 mg  o- t r i -c resy l -  
p h o s p h a t e ;  60 a n d  30% r e s p e c t i v e l y  w i t h  10 mg  of m- 
a n d  p - t r i - c r e s y l p h o s p h a t e .  The  s a m e  inh ib i t o r s  were  
a d d e d  to  s y s t e m s  c o n t a i n i n g  m i t o c h o n d r i a ,  s o d i u m 
succ ina t e  a n d  se rum.  The  resu l t s  are  s u m m a r i z e d  in 
Tab les  I I I  a n d  IV.  I t  was  f o u n d  t h a t  t hese  i n h i b i t o r s  
a n t a g o n i z e  a l mo s t  c o m p l e t e l y  t h e  acce le ra t ing  ef fec t  of 
n o r m a l  sera  on m i t o c h o n d r i a l  succ inox idase  a n d  can  
also de lay  the  i n a c t i v a t i o n  of t h e  e n z y m e  i n c u b a t e d  w i t h  
s e r u m  a t  37.5°C for 1 hour .  

The  e x p e r i m e n t s  sugges t  t h a t  acce le ra t ing  e f fec ts  of 
n o r m a l  sera  are  due  to  t he  a c t i v i t y  of s e r u m  l ipase.  

I am indebted to Miss G. ~,hSLAP, of the Hygiene Institute of the 
University of Basle, for supplying o-, m-, and p-tri-cresylphosphate. 

~V[ARIO UI~IBERTO DIANZANI 

D e p a r t m e n t  of Genera l  P a t h o l o g y ,  U n i v e r s i t y  of 
Siena,  I t a ly ,  March  25, 1950. 

1 A. HOTTINGER und H. BLOCH, Helv. chim. acta 26, 142 (1943). 

Table I I I  
Inhibition with lipase inhibitors of acceleration of succinoxidase activity of rat mitochondria determined by guinea pig normal serum 

(average values of the percentual acceleration of activity) 

No. of exps. Lipase inhibitors 

Benzaldehyde 
O-tri-cresylphosphate 
M-tri-cresylphosphate 
P-tri-cresylphosphate 

Serunl 

+ 23.39 ± 2.67 
+ 21.95 -4- 1.84 
+ 23-44 4- 3-95 
+ 21.65 -4- 0.72 

Liver 

serum + lipase 
inhibitor 

+ 4.33 4- 2.25 
0 

+ 5.82 4- 0.29 
+ 8.14 -4- 1.43 

serum 

+ 29.48 4- 2.92 
+ 28.54 4- 1.85 
+ 27.64 4- 0.7 
+ 26.95 4- 2.66 

Kidney 

serum + lipase 
inhibitor 

+ 3.70 4- 3.66 
+ 0.42 4- 0.39 
+ 9.98 -t- 0.21 
+ 10.71 4- 0.63 

Table I V  
Acceleration of succinoxidase activity of rat mitochondria by guinea pig normal serum before and after incubation Ior 1 hour at 
37.5°C. Action of lipase inhibitors added at the beginning of incubation (Average values of the percentual acceleration of activity) 

No. of exps. Inhibitor added 

none 

O-tri-cresylphosphnt e 
M-tri-cresylphosphate 
P-tri-cresylphosphate 

Liver 

before incubation 

+ 30.08 4- 2.88 
+ 23.84 -4- 1.75 
+ 26.40 
+24.17 

after incubation 

- 24.98-t-1.10 
- 0.744-0.05 
- 3.12 
- 6 . 1 2  

before incubation 

+ 35.534-3.09 
+ 3 0 . 2 7 t 0 . 2 9  
+ 22.16 
+ 36.18 

Kidney 

after incubation 

- 15.53 4- 1,82 
- 1.46 4- 0.45 
- 3.16 
- 5 . 1 6  
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Rdsumd 
L'au teur  a obtenu dans le lapin un s6rum ant imito-  

chondre du foie de rat .  Le s6rum ant imitochondre  a 
une Iaible action inhibante  sur la succinoxydase des mito-  
chondres du Ioie dn rat, tandis qu ' i l  acc~l~re l 'act ivi t6 
des mitochondres du rein. Les s6rums normaux de co- 
bayes, de lapins, de rats, de souris, de chiens et d 'hommes  
ont  une action acc616rante qui  est supprim~e apr~s in- 
cubat ion ~t 37,5°C pour 30 minutes. 

L ' au teur  d~montre, par les inhibiteurs de la lipase du 
s~rum, que Faction des s6rums normaux doit 8tre rap- 
port~e ~ cet enzyme. 

E n z y m a t i c  A c t i v i t y  a n d  P r o t e i n  A m o u n t s  
in the Liver 

VtRrA~EN and coll. ~ relate interest ing observations 
on the behaviour  of certain enzymat ic  act ivi t ies of 
Escherichia Coli, Torulopsis utilis, Pseudomonas /luor- 
escens, when the protein amount  of the cell of the micro- 
organisms is reduced by the development  of such micro- 
organisms on sat isfactory culture media. 

When their  nitrogen content  diminishes, the ac t iv i ty  
of certain enzymes [enzymatic svstems of respiration 
(Escherichia coli, Torulopsis uti[is), eatalase (E. coil, 
Torulopsis utitis), proteolyt ic  enzymes (E. coli, Torulop- 
sis utilis, Pseudomonas /luorescens), saccharase ( Torulop- 
sis utilis)], remains almost  the same as in tha t  of the 
normal cell; other  enzymes, on the contrary [saccharase 
(E. coli), ]actase (E. coil), formic dehydrogenase (E. coil), 
enzymat ic  system of the anaerobe.glycolysis (E. coli)], 
show a remarkable decrease in their  act ivi ty.  Therefore 
in the cells of microorganisms and perhaps of animal 
organisms, certain enzymes must  be present (VIRTANEN 
and WlNKLnR 2) which are indispensable for life and 
which maintain  their  ac t iv i ty  even when the nitrogen 
content  is reduced, and other  enzymes, not  indispensable 
for life, which lose most  or all their  ac t iv i ty  when the 
nitrogen content  of the cell is reduced. Yet,  MILLER 3 
observed in the liver of fasting rats after 7 days a 
decrease in the ac t iv i ty  of some enzymes (catalase, 
alkaline phosphatase,  xanth ine  dehydrogenase,cathepsin) 
of the same degree or higher than the protein loss of the 
tissue. HARKNESS, ~EIFTER, NOVIC, a n d  MUNTWYLER i 
also in the l iver of rats receiving a protein-deficient  diet, 
found a decrease in the concentrat ion of A co-enzyme, 
which is essential for the sulfamide acetylation,  propor- 
t ional to the reduction of the protein concentrat ion in the 
liver. Therefore the behaviour  of the enzymes in the 
tissues of animals deficient in nitrogen analogous to tha t  
observed in micro-organisms is not  yet  ascertained. 

To examine the question, I compared the ac t iv i ty  of 
some enzymes (esterase, phosphomonoesterase,  pyro- 
phosphatase,  adenosintriphosphatase,  dipeptidase,argin- 
ase, catalase, succinic dehydrogenase, choline dehydro-  
genase) of the l iver of rats receiving a qual i ta t ively  and 
quan t i t a t ive ly  suitable diet, with tha t  of rats  receiving 
a protein deficient diet, followed by a remarkable  de- 
crease of the nitrogen content  of the tissue. 

Therefore 10-12 weeks old rats (d~) were fed during 
25 days on a diet composed of saccharose (87 %), olive 
oil (8%), a salt mixture  (4%), dry yeast  (1%), with the 

1 A.I. VIRTANEN, Ann. Acad. Sci. Fennicae [A. II], No. 36 (1949), 
2 A. I. VIRTANES and V. WINKLBR, Acta chem. Scand. 3, 272 

(1949). 
3 L. MILLER, J. Biol. Chem. 172, 113 (1948). 
4 D. M. HARKNESS, S. SEIFTER~ B. NOVIC, and E. MUNTWYLER, 

Arch. Biochem. 22, 204 (2949), 

addit ion of a suitable amount  of thiamine, riboflavin, 
niacin, pantothenie  acid, pyridoxine, inositol, choline, 
axerophthol ,  calciferoI, tocoferol, 2-methyl- i ,  4-napht0- 
quinone. Ten rats fed with the same diet, bu t  with casein 
subst i tuted for par t  of the saccharose (24 %), were used 
as animals of control. After 25 days, the rats were killed 
by  decapitation, after fasting 18 hours. Immediately 
their  l iver was removed and used to test  the enzymatic 
ac t iv i ty  as a homogenate,  prepared in Pot te r  and 
Elvehjem's  apparatus.  

The esterase was determined according to LEIqTfl. 
Phosphomonoesterase and adenosintriphosphatase were 
measured in accordance with  methods suggested by 
CAFIERO ~. The determinat ion of dipeptidase was ob- 
ta ined by measuring the carboxyl groups liberated in 
the glycil-glycine hydrolysis after formaldehyde blocking 
of the aminic groups. The arginase was determined 
according to LENTI 3. For  the catalase we used the 
method suggested by voN EULER and JOSEPHSON 4 Sue- 
cinic dehydrogenase and choline dehydrogenase were 
tested, measuring the On loss in Warburg ' s  apparatus. 

The quan t i ty  of water, lipids and nitrogen was ascer- 
ta ined in parts of the liver. Wate r  was calculated from 
the difference of weight after drying to 103 °, lipids after 
ether  extract ion of the dry material.  Nitrogen was de- 
termined on dried and lipide-free material  using Kjeldahl 
micromethod.  

Under  the above mentioned conditions, the liver of 
the rats receiving a protein-deficient diet shows, as has 
been long known, a decrease of nitrogen content  and 
an increase of lipide content  in relat ion to the liver of 
animals receiving a quan t i t a t ive ly  and qualitatively 
normal diet, while the water  content  is not  appreciably 
modified (Table I). 

Table I 
Water, lipid and nitrogen content of the liver of rats receiving a 

normal and a protein-deficient diet 

I Nitrogen 
Diet Water g/kg Lipide g/kg g/kg 

Of control 

Protein-deficient 

Difference in % 

677 
(643~599) 

685 
(639-717) 

_1..o 

54 
(31-79) 

96 
(62-13o) 

+77.8 

3O 
(2o-35) 

19 
(13-23) 
- 36.7 

The behaviour  of the examined enzymat ic  activities 
differs highly. Phosphomonoesterase shows a very re- 
markable increase. Esterase, catalase, choline dehydr0- 
genase show a remarkable  decrease, a less remarkable 
decrease is to be observed for pyrophosphatase,  adenosin- 
tr iphosphatase,  arginase, and succinic dehydrogenase. 
Dipeptidase remains unchanged (Table II). 

F rom such various changes of the ac t iv i ty  of the ex- 
amined enzymes it is impossible to assume, at  least under 
the adopted exper imental  conditions, a definite relation 
between the concentrat ion of the above-mentioned 
enzymes and the protein concentrat ion of the liver. Even 
a division of the l iver enzymes into indispensable and 

t C. LENTI, Arch. Sci. Biol. 26, 254 (1939). 
M. CAFIERO, Boll. Soc. ItaLBiol. Sper. 24, 1322 (1948); 26, 159 

(1950). 
a c. LENTL Boll. Soe. Ital. Biol. Sper. ~0, 636 (1945). 
4 H. VoN EULER and K. JOSEPHSON, LiebigsAnn. 452, 158 (1927). 


