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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 
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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 
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Table I I  

Enzymatic activities of the liver of rats receiving a normal and a 
protein-wanting diet enzymes 

Diet 

Of control . . . 

Protein-deficient 

Difference in % .  

0f control . . . 

Protein -deficient 

Difference in % . 

Of control . . , 

Protein-deficient 

Difference in % . 

Esterase 
nil. 0.01 n 

NaOH 

3"19 
(2"30-3"96) 

0"76 
(0-33-1"12) 

- 76-2 

Adenosintri- 
phosphatase 

morgan~ 
P split off(~) 

109,1 
(93.1-125.4) 

84.4 
(76.0-93.0) 

-- 22.6 

Catalase 

K10-2 

2.2 
0.5-3.4)  

0.70 
(0.43-0.93) 

- 68-2 

I Phosphomono- 
l esterase inor- 
[ ganic P split off 

Y 

13-7 
(9-5-20-9) 

49-8 
(28.5-64.7) 

+ 263.5 

Dipeptidase 
% of hydrolised 
glycil-gycline 

88"3 
(79"6-97.3) 

81-3 
(69-9-90.0) 

--7-9 

Succinic- 
dehydro- 

genase QO~ 

70.9 
(52.6-88.9) 

55-9 

(42-1-76-6) 
- 2 1 . 1  

Pyrophospha- 
tase inorganic 

P split off 

54"6 
(45-6--74"1) 

39"8 
(31"3--49"4) 

-- 27"1 

Arginase % 
of arginine 

split off 

93"3 
(80.1-99-0) 

70"7 
(52"5-85-0) 

- 24"2 

Choline- 
dehydro- 

genase QO~ 

69"6 
(55.0-85.4) 

14-1 

(2-3-26-3) 
- 7 9 - 7  

not i n d i s p e n s a b l e  a c c o r d i n g  to  VIRTANEN a n d  WINKLER 1 
for the  m i c r o o r g a n i s m s  does  n o t  seem to  be  feas ib le  a t  
present.  NORA BARGONI 

D e p a r t m e n t  of Bio log ica l  C h e m i s t r y ,  U n i v e r s i t y  of 
Torino, A u g u s t  17, 1950, 

Z u s a m m e n ] a s s u n g  

Die Ver f a s se r in  h a t  die W i r k u n g  e ine r  e iwe iBarmen ,  i m  
iibrigen a b e r  q u a n t i t a t i v  u n d  q u a l i t a t i v  a u s r e i c h e n d e n  
Diiit au f  d e n  G e h a l t  v e r s c h i e d e n e r  E n z y m e  de r  R a t t e n -  
leber u n t e r s u c h t .  G e p r i i f t  w u r d e n  E s t e r a s e ,  P h o s p h o -  
monoes terase ,  A d e n o s i n t r i p h o s p h a t a s e ,  P y r o p h o s p h a t -  
ase, D i p e p t i d a s e ,  A r g i n a s e ,  K a t a l a s e ,  S u c c i n o d e h y d r o -  
genase u n d  C h o l i n d e h y d r o g e n a s e .  U n t e r  d e n  e r w l i h n t e n  
V e r s u c h s b e d i n g u n g e n  w u r d e  fo tgendes  g e f u n d e n :  Ver -  
mehr te  A k t i v i t ~ t  d e r  P h o s p h o m o n o e s t e r a s e ;  v e r r i n g e r t e  
Ak t iv i t~ t  d e r  E s t e r a s e ,  K a t a l a s e ,  C h o l i n d e h y d r o g e n a s e ,  
P y r o p h o s p h a t a s c ,  A d e n o s i n t r i p h o s p h a t a s e ,  Arg inase ,  
S u c c i n o d e h y d r o g e n a s e  u n d  e ine  u n v e r A n d e r t e  A k t i v i t ~ t  
der D i p e p t i d a s e .  Diese  E f f e k t e  s i n d  m i t  e ine r  S t i cks to f f -  
a b n a h m e  u n d  e ine r  Z u n a h m e  in  d e r  L i p o i d e  d e r  L e b e r  
ve rbunden ,  w i i h r e n d  d e r  W a s s e r g e h a l t  unge fAhr  d e r  
gleiche b le ib t .  
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C l o r o a m i n e  e a n e r g i a  m e s e n c h i m a l e  

L a  r eaz ione  delle cel lule  del  s i s t e m a  i s t i oc i t a r io  del  
po lmone ,  c o m e  noi  l ' a b b i a m o  o s s e r v a t a  a segu i to  de l la  
in i ez ione  i n t r a p a r e n c h i m a l e  di u n a  p icco la  dose  di i s ta -  
m i n a ,  in  v a r i  a n i m a l i  d a  e s p e r i m e n t o ,  p r e s e n t a ,  c o m e  
c a r a t t e r i s t i c a  essenzia le ,  la  i p e r p l a s i a  i n t e n s a  di t u t t i  gli 
e l e m e n t i  i s t i oc i t a r i  ]ocMi 1. I1 p o l m o n e  si p r e s t a  b e n e  p e r  
to s t u d i o  di  q u e s t a  r e a z i o n e  pe rch~  ~ u n  o r g a n o  p r e v a l e n -  
t e m e n t e  v a s c o l o - c o n n e t t i v a l e .  P e r  i suoi  a t t r i b u t i  a n a -  
t o m i c i  ( f o rmaz ione  di b a r r i e r e  cel lular i )  e f u n z i o n a l i  (for- 
m a z i o n e  d i  g lobu l ine  a n t i c o r p o ,  di  p r i n c i p i  p r o t e t t i v i -  
opson ine ,  p ro t ea s i ,  a less ina ,  ecc.) ~ q u e s t a  r eaz ione  m e s e n -  
c h i m a l e  i p e r p l a s t i c a  h a  s ign i f i ca to  a l t a m e n t e  d i fens ivo .  

Si d e v e  r i t e n e r e  c h e l a  m o l t i p l i c a z i o n e  del le  cel lule  
m e s e n c h i m a l i  s in r e g o l a t a ,  come  a v v i e n e  p e r  le cel lule  
di  a l t r i  t e s su t i ,  da l le  m o d i f i c a z i o n i  del  r a p p o r t o  glicolisi-  
r e s p i r a z i o n e  3 ne l  senso  che  ogni  i n f l u e n z a  che  p u b  d a r e  
la  s p i n t a  a l la  m o l t i p l i c a z i o n e  ce l lu la re  m e t t e  in  funz ione  
s e m p r e  lo s tesso  m e c c a n i s m o  di e m e r g e n z a ,  la  glicolisi ,  
que l lo  s tesso  che  h a  luogo  ogni  q u a l v o l t a  n o n  v i  sin 0 2 
su f f i c i en te  pe r  a d e g u a r e  le es igenze  de l la  r e s p i r a z i o n e  
a l la  r i c h i e s t a  e n e r g e t i c a  di un  t e s su to4 :  in  f u n z i o n e  de l la  
n o r a  r ego la  d i  P a s t e u r ,  u n  pa rz i a l e  def ic i t  di  O~ d e v e  
ag i re  come  s t imo lo  de l l a  m o l t i p l i c a z i o n e  delle cellule.  I n  
q u e s t o  senso  l ' i s t a m i n a ,  r i d u c e n d o  e l i  s c a m b i  r e s p i r a t o r i  
del le  cellulen, ne  a t t i v e r e b b e  i p rocess i  g l icol i t ic i  e q u i n d i  
la  c a p a c i t ~  m o l t i p l i c a t i v a ,  

Po ich~  q u e ~ t a  r eaz ione  c o n n e t t i v a l e  i p e r p l a s t i c a  r isul-  
t e r e b b e  cost  in  f u n z i o n e  di  u n  e l e v a t o  r a p p o r t o  gl icosio 
g l i co l i zza to :  gl icosio oss ida to ,  appa r i rA  i n t e r e s s a n t e  che  
a no i  s in  r i u sc i t o  di d i m o s t r a r e ,  in  conig l i  g r a v e m e n t e  
d i a b e t i z z a t i  con  a l lossana ,  la  quas i  c o m p l e t a  a n e r g i a  del  
c o n n e t t i v o  p o l m o n a r e ,  d o p o  s t i m o l o  i s t a m i n i c o ,  pneu-" 
m o t o r a c i c o  e p a p a i n i c o  s. I n  b a s e  a q u e s t i  r i s u l t a t i  pos-  
s i a m o  r i t e n e r e  p r o b a b i l e  che  a n c h e  a l t r e  cond iz ion i  sper i -  
m e n t a l i  che  c o m p r o m e t t a n o  il m e t a b o l i s m o  glicidico,  
s i ano  in  g r a d o  di i n ib i r e  la  r eaz ione  c o n n e t t i v a l e  iper -  
p l a s t i c a :  m o d e r n a m e n t e  i n f a t t i  si a c c e t t a  c o m e  d imo-  
s t r a t o  ~, che  m o l t e  s o s t a n z e  che  i m p e d i s c o n o  la  mo l t i p l i -  
c az ione  ce l lu la re  h a n n o  in  c o m u n e  la  capac i tA di  ledere  
i m e c c a n i s m i  e n z i m a t i c i  de l  m e t a b o l i s m o  c a r b o i d r a t o .  

Cost c o m e  in  a n i m a l i  g r a v e m e n t e  d i a b e t i z z a t i  con  al-  
l o s s a n a  e, a n c h e  con  dosi  t o s s i che  di a z o i p r i t i  a b b i a m o  
p o t u t o  d i m o s t r a r e  la  i n ib i z ione  de l la  r eaz ione  i s t i o c i t a r i a  
i p e r p l a s t i c a  d a  i s t a m i n a ,  ne l  p o l m o n e .  

Sono  e v i d e n t i  i p u n t i  di  c o n t a t t o  I r a  le due  condiz ion i ,  
d i a b e t i c a  e t o s s i ca  d a  c l o r o a m i n e :  l ' o s t a c o l o  f r a p p o s t o  
da l le  a z o i p r i t i  (corpi  t i o l o p r i v i  s) a d  u n a  r a p i d a  u t i l i zza-  
z ione  gI ic id ica  s a r e b b e  d a  r i fe r i re  in  pa r t i co l a r e ,  a l l ' i n ib i -  
z ione  di u n a  ser ie  di  e n z i m i - - S H ,  v e t t o r i  di  fosfat i ,  
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