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Our p re v io u s  s tu d ie s  re v e a le d  t h a t  th e re  w ere  d i f f e r e n t  chan

ges i n  e n z y m a tic  a c t i v i t y  o f  v a r io u s  s u b c e l lu la r  l i v e r  f r a c t io n s ,  

t r e a te d  i n  v i t r o  w i t h  p a p a in ,  f i c i n  and b ro m e lin ,  depen d in g  on 

p ro te a s e  c o n c e n t r a t io n ,  t im e  and te m p e ra tu re  o f  in c u b a t io n .  An i n 

h i b i t i o n  o f  l i v e r  enzymes t o  a d i f f e r e n t  e x te n t  was e s ta b l is h e d .

An a c t i v a t io n  o f  s u c c in ic  dehydrogenase and cy to ch rom e  o x id a s e  

a c t i v i t i e s  was fo u n d  u n d e r fa v o u ra b le  c o n d it io n s  o f  t r e a tm e n t 

( 1 ,  2 , 5 , 4 ,  5 ,  6 ) .  The p re s e n t w o rk  c o n s t i t u te s  a c o n t in u a t io n  

o f  s tu d ie s  i n  t h a t  d i r e c t io n .

P a p a in  a p p l ic a t io n  i n  v iv o  i n  minimum c o n c e n tra t io n s  i s  known 

to  le a d  to  t e n d e r iz a t io n  o f  l i v e r  and k id n e y  t i s s u e ,  w i th o u t  any 

e f f e c t  on th e  m usc les  ( 7 ) *  F o r t h i s  re a s o n , l i v e r  can be used  as 

a m odel f o r  m o rp h o lo g ic a l and e n z y m o h is to c h e m ic a l s tu d ie s  o f  p ro 

te a s e  a c t io n .  A d e te rm in a t io n  o f  th e s e  changes w i l l  e lu c id a te  th e  

p ro c e s s  o f  meat a g in g  a f t e r  a  tre a tm e n t o f  th e  a n im a ls  p r i o r  t o  

s la u g h te r in g  w i th  p r o t e o l y t i c  p re p a ra t io n s .

The p re s e n t s tu d y  d e a ls  w i t h  th e  a c t io n  o f  th e  p la n t  p r o te 

ases p a p a in  and f i c i n  on th e  m o rp h o lo g ic a l p a t t e r n ,  a c t i v i t y  and 

l o c a l iz a t i o n  o f  some enzymes fro m  th e  g ro u p s  o f  o x id o re d u c ta s e s , 

h y d ro la s e s ,  and e s te ra s e s  i n  w h ite  r a t  l i v e r .

MATERIAL AND METHODS

In v e s t ig a t io n s  w ere c a r r ie d  o u t on l i v e r  o f  W is ta r  r a t s  w i t h

a l i v e  w e ig h t o f  150 -200  g . Two doses -  5 and 25 mg -  o f  b o th  

p la n t  p ro te a s e s  p a p a in  ( .W a lle rs te in  Lab . Comp.) and f i c i n  ( C a lb i -  

ochem) w ere u sed . They w ere d is s o lv e d  i n  2 m l o f  p h y s io lo g ic a l
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s o lu t io n  and in je c t e d  in t r a p e r i t o n e a l l y .  The c o n t r o l  a n im a ls  were 

t r e a te d  w i t h  2 m l o f  p h y s io lo g ic a l  s o lu t io n .  The a n im a ls  were k i l 

le d  b y  d e c a p i ta t io n  a t  2 , 6 and 24 h o u rs  a f t e r  th e  i n j e c t i o n .  The 

m a te r ia l  needed f o r  th e  s tu d y  was im m e d ia te ly  f r o z e n  i n  d r y  snow.

The f o l lo w in g  e n z y m o h is to c h e m ic a l r e a c t io n s  were c a r r ie d  o u t 

on f r o z e n  s e c t io n s  12 m ic ro n e s  t h i c k :  s u c c in ic  dehydrogenase (SDH) 

and N A D -d iap ho rase  a f t e r  N a c h la s  e t  a l .  ( 8 ) ,  l a c t i c  dehydrogenase 

(LDH) and g lu c o s o -6 -p h o s p h a te  dehydrogenase (G6P DH) a f t e r  Hess 

e t  a l .  (9 )»  A s -e s te ra s e  a f t e r  B e rs to n  (1 9 6 5 )*  I * o  m ethods f o r  a l 

k a l in e  p h o sp h a ta se  (A1P) and a c id  pho sph a tase  (AcP) w ere a p p lie d *  

b y  Grogg and P earse  A .G .P . ( a f t e r  B a rka  / 1 0 / )  and b y  Gomori ( a f t e r  

P ear8e  A .G .P . / 1 1 / ) .  N i t r o  BT was used as a f i n a l  e le c t r o n e  accep

t o r  i n  th e  o x id o re d u c ta s e s . P a r a f f in  s e c t io n s  o f  m a te r ia l  f i x e d  

i n  fo rm o l w ere  s ta in e d  w i t h  H e m a la u n -e o s in e .

RESULTS AND DISCUSSION

A. P a p a i n
Two h o u rs  a f t e r  i n j e c t i o n  o f  b o th  doses o f  p a p a in , th e  h is 

t o l o g ic a l  a n a ly s e s  o f  l i v e r  in d ic a te d  a s l i g h t  venose s ta g n a t io n  

and a s l i g h t l y  e xp re sse d  parenchym atous d y s tro p h y  i n  in d iv id u a l  

g ro u p s  o f  h e p a to c y te s , m a in ly  i n  th e  c e n tre  o f  lo b u le s .

On th e  6 - t h  h o u r  th e  changes i n  a n im a ls  in je c t e d  w i t h  5 

w ére s im i l a r  t o  th o s e  on th e  2 -n d  h o u r. By u s in g  th e  dose o f  25 

mg, a w e l l  e x p re s s e d  parenchym atous d y s tro p h y  c o u ld  be o b se rve d  

i n  th e  c e n t r a l  p a r t  o f  l i v e r  lo b u le s ,  as w e l l  as in d iv id u a l  sm a ll 

hem orrhages and n e c r o b io t ic  changes i n  th e  n e ig h b o u r in g  h e p a to c 7 " 

te s  -  k a r y o r h e x is ,  k a r y o ly s is  t o  a co m p le te  d is a p p e a ra n c e  o f  nu

c l e i .

The le s io n s  o b se rve d  24 h o u rs  a f t e r  th e  a d m in is t r a t io n  o f  

th e  dose o f  25 mg were th e  s e v e re s t .  V a s t a re a s  show ing  necrobi"
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o t i c  and n e c r o t ic  changes i n  c e l l s  were fo u n d . These changes were 

c h ie f l y  i n  th e  c e n tre  o f  l i v e r  lo b u le s ,  b u t i n  m ost cases th e y  

w ere co n n e c te d  w i t h  s im i la r  a re a s  i n  th e  n e ig h b o u r in g  lo b u le s .  I n  

n e c r o t ic  a re a s  ly m p h o id  and r e t ic u lo - e n d o t h e l ia l  c e l l s  c o u ld  be 

seen . Young h e p a to c y te s  w i t h  s t r o n g ly  b a s o f i l i c  c y to p la s m  and d a rk  

n u c le i  w ere fo u n d  a round  th e  n e c r o t ic  f o c i .  The dose o f  5 “ g  r e 

s u l t e d  i n  much i n s i g n i f i c a n t  changes: o n ly  in d iv id u a l  g ro u p s  o f  

n e c r o t ic  c e l l s  w ere d e te c te d .

O x id o re d u c ta s e s . Two h o u rs  a f t e r  th e  t r e a tm e n t ,  an in c re a s e  

was o bse rve d  i n  th e  a c t i v i t y  o f  th e  o x id o re d u c ta s e s  s tu d ie d :  LDH, 

G6P DH, SDH and N A D -d iap ho rase , i n  co m p a riso n  w i t h  c o n t r o l  a n im a ls . 

T h is  in c re a s e  i n  LDH and U6P DH was g r e a te r  i n  th e  a n im a ls , t r e a 

te d  w i t h  25 mg, w h i le  i n  SDH and N A D -d iapho rase  such a d i f fe r e n c e  

c o u ld  h a r d ly  be e s ta b l is h e d .  F u rth e rm o re , a p a r t i c u la r  change was 

o bse rve d  i n  c o lo u r in g  and th e  n a tu re  o f  th e  g ra n u le  o f  d e p o s ite d  

fo rm a zan e . I n  th e  d e m o n s tra t io n  o f  a l l  o x id o re d u c ta s e s , i n  th e  

c e n t r a l  end in te r m e d ia ry  phrfc. o f  l i v e r  lo b u le  fo rm azane showed 

an in te n s iv e  b lu e  c o lo u r  and d i f f e r e n t  s iz e  o f  g ra n u le s ,  th e  b ig 

g e r  ones c o n s id e ra b ly  p re d o m in a tin g . The m ost in te n s iv e  r e a c t io n  

was fo u n d  i n  h e p a to c y te s  o f  in te rm e d ia ry  p a r t  o f  th e  lo b u le .  I n  

th e  c e l l s  a ro un d  th e  p e r ip o r t a l  space th e  e n z y m a tic  r e a c t io n  was 

m a n ife s te d  b y  a n o rm a l b lu e - v io le t  fo rm azane  g ra n u le ,  b u t  h e re  

th e  a c t i v i t y  was a ls o  h ig h e r  th a n  th a t  i n  th e  c o n t r o l  a n im a ls .

A f t e r  6 h o u rs ,  a t  a dose o f  5 mg, no s ig n i f i c a n t  d i f f e r e n c e  

was e s ta b l is h e d  i n  o x id o re d u c ta s e  a c t i v i t y  when compared to  t h a t  

a f t e r  2 h o u rs :  th e re  was an in c re a s e  i n  th e  s iz e  o f  th e  a re a  w here 

th e  p ro d u c t o f  th e  r e a c t io n  was th e  la rg e  b lu e  fo rm azane  g ra n u le .

A t th e  dose o f  2 5  mg, re g a rd le s s  o f  th e  f a c t  t h a t  i n  n e a r ly  th e  

w ho le  l i v e r  lo b u le  fo rm azane  had  th e  b lu e  c o lo u r  m e n tio n e d  above,
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LuH and G6P DH a c t i v i t i e s  were much lo w e r ,  and th o s e  o f  oDH and 

N iD -d ia p h o ra s e  were le s s  lo w e r  ( F ig .  'i ana 2 ) .

A f t e r  24 h o u rs  a d ec rea se  i n  LDH and U6P DH a c t i v i t i e s  was 

o bse rve d  when b o th  doses w ere  used , i n  c o m p a riso n  w i t h  th o s e  a f t e r  

6 h o u rs , as w e l l  as w i t h  th o s e  i n  th e  c o n t r o l  a n im a ls . T h is  decre
ase was more m a rk e d ly  e xp re sse d  i n  th e  case o f  th e  n ig h e r  dose .

I n  th e  a n im a ls  t r e a te d  w i t h  5 mg th e  r e a c t io n  showed a t r e n d  to 

w ards a n o r m a l iz a t io n .  A t th e  dose o f  25 mg, c e l l s  w i th  a v e ry  

in te n s iv e  r e a c t io n  w ere fo u n d  i n  th e  p e r ip h e r y  o f  n e c r o t ic  se c to rs«  

A p a r t  o f  th e s e  c e l l s  gave an e n zym a tic  r e a c t io n  n o rm a l i n  ch a ra c 

t e r  f o r  o x id o re d u c ta s e s . P ro b a b ly  th e s e  c e l l s  were re g e n e ra t in g  

young h e p a to c y te s  and ly m p h o id  and r e t i c u lo - e n d o t h e l ia l  c e l ls «

A t th e  dose o f  5 mg, th e s e  c e l l s  were much fe w e r  and t h e i r  a c t i 

v i t y  was much w ea ke r. I n  h e p a to c y te s  i n  s e c to r s  u n a f fe c te d  b y  nec

r o s is ,  th e  e n z y m a tic  r e a c t io n s  p roceeded  w i t h  th e  la rg e  b lu e  g ra 

n u le s  d e s c r ib e d  above, w h ic h  were fe w e r  i n  number and u n e v e n ly  d is 

p e rs e d  i n  th e  c y to p la s m .

From th e  6 - t h  t o  th e  2 4 - th  h o u r , a t  th e  dose o f  25 mg, SDH 

and K A D -d ia p ho ra se  a c t i v i t i e s  wepe n o t  changed c o n n id e ra D ly ,  and 

a t  th e  aose o f  5 mg, th e y  d e c re a se d . T h e re fo re ,  a f t e r  24 h o u rs  

th e re  was n o t  any d i f f e r e n c e  i n  th e  a c t i v i t i e s  o f  th e s e  enzymes 

i n  th e  a n im a ls  t r e a te d  w i t h  th e  tw o doses o f  p a p a in .  F u rth e rm o re , 

a f t e r  24 h o u rs  SDH and N A D -d iapho rase  a c t i v i t i e s  were h ig h e r  thah  

th o s e  o f  th e  o th e r  o x id o re d u c ta s e s  and th e y  w ere a ls o  h ig h e r  thah  

th ose  i n  th e  c o n t r o l  a n im a ls , d o th  i n  th e  m o r p h o lo g ic a lly  u n a f feC 

te d  s e c to rs  and in  c e l l s  i n  th e  p e r ip h e ry  o f  n e c r o t ic  f o c i *

th e  a c t i v i t y  w as lo w e r  in  c o m p a riso n  w it h  t h a t  in  a n im a ls  t r e a t e d

w it h  5 mg an d  s im i la r  to  t h a t  in  th e  c o n t r o l o n e s . F u rth e rm o re ,
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H y d ro la s e s . Out o f  a l l  enzymes s tu d ie d ,  a lk a l in e  phospha tase  

was th e  le a s t  a f fe c te d .  After 2  h o u rs , no changes were e s ta b l is h e d  

i n  co m p a rison  w i t h  th e  c o n t r o l  a n im a ls . A f t e r  6  hours, a s l i g h t  

in c re a s e  was o bse rve d  i n  th e  number o f  c e l l s  a ro un d  th e  b lo o d  ve s 

s e ls  and a ro un d  th e  p e r ip o r t a l  space , w h ic h  re a c te d  p o s i t i v e l y  to  

A1P. A f t e r  24 h o u rs ,  a t  a dose o f  25 mg o f  p a p a in , an in te n s iv e  

r e a c t io n  to  A1P was fo y n d  i n  a c o m p a ra t iv e ly  g re a te r  number o f  

c e l l s ,  s i t u a te d  a round  th e  b lo o d  v e s s e ls  and n e c r o t ic  f o c i .  Groups 

o f  c e l l s  w i t h  a h ig h  a c t i v i t y  were o bse rved  i n  d i f f e r e n t  p la c e s  

o f  th e  s e c t io n .  The c e l l s ,  show ing  h ig h  A1P a c t i v i t y ,  w ere  p ro ba b 

l y  th e  g re a t  number o f  ly m p h o id  and r e t i c u lo - e n d o t h e l ia l  c e l l s ,  

o b se rve d  a f t e r  24 h o u rs  i n  th o s e  p la c e s .

A c id  p h o sph a tase  in c re a s e d  g r e a t ly  a f t e r  th e  a d m in is t r a t io n  

o f  b o th  p a p a in  d o se s : tw o h o u rs  a f t e r  th e  use o f  b o th  doses th e  

a c t i v i t y  was n e a r ly  th e  same, w h i le  a f t e r  6 and 24 h o u rs  i t  was 

h ig h e r  i n  th e  a n im a ls  in je c te d  w i th  5 mg* AcP a c t i v i t y  was th e  

h ig h e s t  a f t e r  6 h o u rs ,  when an in te n s iv e  r e a c t io n  i n  th e  h e p a to -  

c y te s  o f  th e  w ho le  lo b u le  was o b se rve d . A f t e r  2 and 24 h o u rs ,  th e  

in t e n s i t y  o f  th e  r e a c t io n  was n e a r ly  th e  same. On l i v e r  lo b u le  l e 

v e l  th e  a c t i v i t y  was th e  h ig h e s t  i n  th e  c e l l s  a ro un d  th e  p e r ip o r 

t a l  space . A f t e r  24 h o u rs , a t  th e  dose o f  25 mg, AcP a c t i v i t y  was 

th e  h ig h e s t  a ro un d  th e  n e c r o t ic  s e c to rs  and b lo o d  v e s s e ls ;  th e re  

th e  r e a c t io n  was p a r t i c u l a r l y  in te n s iv e  i n  a p a r t  o f  th e  c e l l s

(P ig . 5 ) .

E s te ra s e s . A f t e r  th e  tre a tm e n t o f  th e  a n im a ls  w i t h  p a p a in , 

C e r ta in  changes were o bse rve d  i n  th e  r e a c t io n  to  As—e s te ra s e .  In  

s te a d  o f  th e  f i n e  p ro d u c t fo u n d  i n  th e  c o n t r o l  a n im a ls , i n  th e  ex

p e r im e n ta l ones t r e a te d  w i th  5 and ^5  ns o f  p a p a in  th e re  was a 

P i*o d u c tio n  o f  c o a rse  g ra n u le s  d e p o s ite d  d i f f u s e l y  th ro u g h  th e  w ho le
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c e l l .  A c t i v i t y  o f  th e  enzyme was h ig h e r  i n  c e l l s  s i tu a te d  im m edi

a t e ly  a ro un d  v .  c e n t r a l i s  and a round  th e  p e r ip o r t a l  space . A s -e s -  

te ra s e  a c t i v i t y  was th e  h ig h e s t  6 h o u rs  a f t e r  i n j e c t i o n ;  th e  re a c 

t i o n  was more in te n s iv e  when a dose o f  25 mg was u sed . A f t e r  24 

h o u rs , c e l l s  w i t h  a h ig h  e s te ra s e  a c t i v i t y  w ere obse rved  i n  and 

a round  n e c r o t ic  f o c i .  C e l ls  i n  s e c to rs  u n a f fe c te d  b y  n e c ro s is  gave 

th e  r e a c t io n  a lre a d y  d e s c r ib e d .

B . ? i  c i  n

The h is t o lo g i c a l  changes i n  th e  l i v e r  a f t e r  th e  i n je c t i o n  o f  

f i c i n  w ere c o n s id e ra b ly  s l i g h t e r  i n  co m p a riso n  w i t h  th o s e  r e s u l 

te d  fro m  th e  use o f  p a p a in . No changes w ere fo u n d  a f t e r  2 h o u rs . 

A f t e r  6 h o u rs ,  a s l i g h t  pa renchym atous d y s tro p h y  was fo u n d  i n  th e  

c e l l s  o f  th e  lo b u le  c e n tre s .  A f t e r  24 h o u rs ,  a venose s ta g n a t io n ,  

s m a ll hem orrhages w i t h  d y s t ro p h ic  and n e c r o b io t ic  changes i n  n e i 

g h b o u rin g  h e p a to c y te s  were o b se rve d . In  th e  p e r ip h e ry  o f  lo b u le s  

many youzig h e p a to c y te s  w ere fo u n d . A t th e  dose o f  25 mg, th e  chan

ges w ere more m a rk e d ly  p ronounced  th a n  th o s e  a t  th e  dose o f  5 “ S 

o f  f i c i n .

Q x id o re d u c ta s e s . The dynam ics o f  changes i n  th e  a c t i v i t y  and 

th e  n a tu re  o f  r e a c t io n s  f o r  o x id o re d u c ta s e s  i n  tn e  a n im a ls  t r e a te d  

w i th  f i c i n ,  w ere s im i la r  t o  th o s e  when p a p a in  was used , a t  b o th  

dose s . D if fe re n c e s  were o b se rve d  i n  th e  deg ree  o f  f l u c t u a t i o n  o f  

th e  a c t i v i t y  w i th  re s p e c t t o  th e  c o n t r o l  a n im a ls . The in c re a s e  i t  

e n z y m a tic  a c t i v i t y  2 h o u rs  a f t e r  i n je c t i o n ,  as • ; - l l  as th e  d e c re 

ase i n  th e  cases o f  lo n g e r  p e r io d s ,  were more s l i g h t l y  e xp re sse d .

A f t e r  6 and 24 h o u rs ,  a g ra d u a l d ecrease  i n  SDH and u A D -d ia - 

pho rase  a c t i v i t i e s  was o b s e rv e d , th u s  re a c h in g  th o s e  o f  th e  c o n t

r o l  a n im a ls . H ow ever, th e  la r g e  b lu e  g ra n u le s ,  d is p e rs e d  u n e v e n ly
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i n  th e  c y to p la s m  and o f te n  a g g l o m e r a t i n g ,  w e r e  t h e  c o n s ta n t p ro 

d u c t o f  th e  r e a c t io n .

H y d ro la s e s . D ata  o n  a l k a l i n e  p h o s p h a t a s e  w e r e  s i m i l a r  t o  t h o s e  

o b ta in e d  a f t e r  th e  use o f  p a p a in , w i th  th e  e x c e p tio n  t h a t  th e  amo

u n t o f  c e l l s  show ing an in te n s iv e  r e a c t io n  24 h o u rs  a f t e r  f i c i n  

i n je c t i o n  was c o n s id e ra b ly  lo w e r .

A f t e r  2 h o u rs , no s ig n i f i c a n t  d if fe r e n c e s  were re c o rd e d  i n  

th e  a c t i v i t y  and lo c a l iz a t i o n  o f  AcP. A f t e r  6  and 24 h o u rs ,  th e  ap

p l i c a t i o n  o f  o o th  doses r e s u lt e d  i n  an in c re a s e  i n  th e  a c t i v i t y ;  

th e  in c re a s e  was more s ig n i f i c a n t  when 2 5  m g were a d m in is te re d .  

R e a c tio n  t o  AcP was th e  m ost in te n s iv e  a f t e r  24 h o u rs .  A t  l i v e r  

lo b u le  l e v e l ,  a c t i v i t y  was h i g h e r  i n  th e  c e l l s  s i t u a te d  im m e d ia te 

l y  a ro un d  v .  c e n t r a l i s  and a ro un d  th e  p e r ip o r t a l  space ( F ig .  5 ' .

E s te ra s e s . A lre a d y  2 h o u rs  a f t e r  th e  f i c i n  i n j e c t i o n ,  an i n 

c rea se  i n  A s -e s te ra s e  a c t i v i t y  was e s ta b l is h e d ,  th e  c h a r a c te r  o f  

th e  r e a c t io n  b e in g  l i k e  t h a t  d e s c r ib e d  f o r  p a p a in . Between th e  

6- t h  and th e  2 4 - th  h o u r  no s i g n i f i c a n t  changes c o u ld  be re c o g n iz e d  

in  th e  a c t i v i t y  o f  th e  enzyme. The r e a c t io n  was th e  m ost in t e n s iv e  

in  th e  c e l l s  a ro un d  th e  p e r ip o r t a l  space . A f t e r  24 h o u rs , c e l l s  

* i t h  a r e a c t io n  c lo s e  to  th e  n o rm a l one c o u ld  be seen i n  t h a t  

P la c e .

From th e  r e s u l t s  s ta te d  so f a r  i t  becomes c le a r  t h a t  th e  o la n t  

P ro te a se s  p a p a in  and f i c i n ,  in t ro d u c e d  in t o  th e  o rg a n ism  in t r a D e -  

P i to n e a l ly  i n  doses o f  5  and 2 5  mg p e r  1 0 0 - 1 5 0  g o f  l i v e  w e ig h t ,  

in ju r e  th e  s t r u c t u r e  and e n z y m a tic  a c t i v i t y  o f  l i v e r  c e l l s .  The 

le s io n  i s  h e a v ie r  when th e  d ig h e r  c o n c e n tra t io n  o f  p r o t e o l y t i c  e n -  

2ymes i s  used , h i l e  m o rp h o lo g ic a l changes i n  l i v e r  can be e s ta b 

l is h e d  b y  l i g h t  m ic ro s c o p y  6  and 24 h o u rs  a f t e r  tn e  i n j e c t i o n  o f
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p ro te a s e s ,  a lr e a d y  a f t e r  2 h o u rs  a s e ve re  i n j u r y  o f  c e l l  m etabo- 

11 am i s  o b s e rv e d , manifested  i n  e n z y m o h is to ch e m ica l r e a c t io n s .  

B e s id e s , th e  changes a re  more m a rk e d ly  p ro no un ced  b o th  m o rp h o lo g i

c a l l y  and e n z y m o h is to c h e m ic a lly  i n  p a p a in , th a n  i n  f i c i n .

The in c re a s e  i n  o x id o re a u c ta s e  a c t i v i t y ,  o bse rve d  2 h o u rs  

a f t e r  th e  tre a tm e n t o f  th e  a n im a ls , c o u ld  n o t  be ta k e n  f o r  an in 

c re a s e  o f  th e  q u a n t i t y  o f  a c t iv e  enzyme i n  th e  h e p a to c y te s . I t  i s  

known th a t  as a r e s u l t  o f  a le s io n  o f  th e  membrane o f  c e l l s  and 

m ito c h o n d r ia  and a d is tu rb a n c e  o f  t h e i r  p e r m e a b i l i t y ,  th e  r a te  o f  

th e  e n z y m a tic  r e a c t io n  in c re a s e s  s h a rp ly  and a g re a t  amount o f  f o r -  

mazane i s  d e p o s ite d  p e r  u n i t  o f  t im e  ( 1 2 ) .  P ro c e e d in g  fro m  th e s e  

d a ta ,  we c o u ld  a c c e p t t h a t  th e  in c re a s e  o f  o x id o re d u c ta s e  a c t i v i t y  

a f t e r  2 h o u rs  i s  due to  an i n i t i a l  i n j u r y  o f  c e l l u l a r  and m ito c h o n 

d r i a l  membranes b y  p ro te a s e s  and to  th e  changes th a t  have come 

a b o u t i n  t h e i r  p h y s io lo g ic a l  s ta tu s .  The d a ta  on th e  h is t o lo g i c a l  

p a t t e r n  o f  l i v e r  and th e  changes o bse rve d  i n  th e  c h a r a c t e r is t ic s  

o f  th e  e n z y m a tic  r e a c t io n  on c y t o lo g ic a l  le v e l  come i n  s u p p o r t o f  

t h i s .  i m i l a r  d a ta  on LDH and BDH have been re p o r te d  a ls o  by 

H ech t ( 1 J ) .

W ith  a more c o n tin u o u s  a c t io n  o f  th e  p ro te a s e s , f o r  6 and 24 

h o u rs ,  a d e c re a se  i n  o x id o re a u c ta s e  a c t i v i t y  o c c u rs  p r o p o r t io n a l ly  

t o  th e  q u a n t i t y  in t ro d u c e d .  T h is  e f f e c t  o u g h t to  oe a s s o c ia te d  and 

e x p la in e d  w i t h  th e  p r o t e o ly s is  i n  p ro g re s s , ana th e  d i r e c t  a t ta c k  

o f  enzyme m o le c u le s . The n e c r o b io t ic  and n e c r o t ic  changes o b s e r

ved  i n  th e  h e p a to c y te s  s u p p o r t  t h i s  and d e m o n s tra te  th e  s e v e re  

s t r u c t u r a l  and fu n c t io n a l  i n j u r i e s  o c c u r in g  i n  th e  t is s u e .

The d i f f e r e n c e s  i n  th e  e x te n t  o f  th e  in f lu e n c e  o f  p ro te a s e s  

on LDH and GBP DH on the one handf ana on SDH  and N A D -d i apho ra s e , 

on th e  o th e r ,  seem to  o c c u r  as a r e s u l t  o f  th e  d i f f e r e n c e  i n  t h e i r
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localization. LDH and G6P DH, being located in the hyaloplasm of 
the cell, are subject to a more rapid and severe influence in com
parison with SDH and NAD-diaphorase, located within the mitochond
ria, and being to some extent "more protected".

The high AcP activity and the dynamics of its changes with 
the two proteases are connected with the lysis that has occured in 
tne tissue components and the development of regeneration proces
ses. It was established that the regeneration in rat liver is ac
companied by a marked increase of acid phosphatase activity (14). 
The gradual increase observed in the activity of AcP under the in
fluence of ficin, points to the latter’s less destructive action 
and better expressed regeneration processes, in comparison with 
papain. This is supported by the data obtained for the other en
zymes and the histological changes in the liver.
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F ig .  1 .  D ynam ics o f  changes i n  LDH and G6P DH a c t i v i t i e s  u n d e r 

th e  in f lu e n c e  o f  tw o d i f f e r e n t  doses o f  p a p a in .

u n d e r th e  in f lu e n c e  o f  tw o d i f f e r e n t  doses o f  p a p a in .
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Pi. 3 . Dynamics of changes in acid phosphatase activity under 
the influence of 2 3 of papain and 2 5 m,j of ficin.
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