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Changes taking place in a population of lysosomes were est imated f rom the resu l t s  of inves-  
tigation of the intracel lular  distribution of lysosomal  marker  enzymes:  acid phosphatase and 
acid r ibonuclease (RNase). Acute (pure CC14, 0.15 ml/100 g body weight, by gas t r ic  tube) and 
chronic (inhalational poisoning by the scheme of Rabinovici and Wiener) toxic hepatitis are 
accompanied by increased specific activity of the enzymes in the heavy mitochondrial  f r ac -  
tion, indicating changes in the sedimentation proper t ies  of the lysosomes.  An increase in the 
"unsedimented" acid RNase activity in chronic toxic hepatitis is a sign of injury to the lyso-  
somal membranes .  
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The most  widely used methods of assess ing  the state of lysosomes  in biochemical  r e s e a r c h  are those 
based on enzymic identification of subeellular part icles  and the determination of the degree of their latency, 
as suggested by De Duve et al. [2]. These methods, with the addition of data on the sedimentation velocity 
of the part icles ,  give an indication of the dimensions of the lysosomes .  

The intracel lular  distribution of acid phosphatase and acid RNase - marker  enzymes of lysosomes - 
was studied in acute and chronic toxic hepatitis caused by administrat ion of CC14. 

E X P E R I M E N T A L  M E T H O D  

Male Wistar r a t s  weighing 150-180 g were used. Acute toxic hepatitis was produced by giving pure 
CC14 by gas t r ic  tube in a dose of 0.15 ml/100 g body weight (group 1). The animals were  killed 24 h after  
administrat ion of the poison. Inhalation poisoning of the second group of animals with CC14 was ca r r i ed  out 
by the scheme of Rabinovici and Wiener [4] twice a week for 4 h each time, over a period of three weeks. 
The ra t s  were killed 18 h after the las t  exposure,  and the animals of both groups were  deprived of food for 
12 h before sacr i f ice .  

The l iver  t issue was f ract ionated by the scheme descr ibed by De Duve et al. [2]. The total activity of 
the lysosomal  marker  enzymes - acid phosphatase and acid RNase --was determined in the five fractions 
thus obtained: nuclear  (N), heavy mitochondria 0Yi), light mitochondria (L), mic rosomal  (P), and superna-  
tant (S). Liberation of the enzymes was facilitated by the presence of the nonpolar detergent Triton X-100 
in the sample. Acid phosphorus activity was determined by the method of De Duve et al. [2], inorganic 
phosphorus set free was determined by the method of Weil-Malherbe and Green [6], and acid RNase activfty 
at pH 5.8; the RNA concentration in the sample was 1 mg/ml .  RNA and proteins were precipi tated with 
lanthanum chloride solution in 80 ~ alcohol with 1 N HC1 [1]. The protein content was determined by the 
method of Lowry et al. [3]. 

The protein distribution was expressed as percentages  of the total protein content in each fraction and 
the distribution of enzymes as values of relat ive specific activity, as descr ibed by De Duve et al. [2]. 
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TABLE 1. I n t r ace l l u l a r  Dis t r ibu t ion  of  P ro t e in  and Acid  Hydro la se s  
of Ra t  L ive r  (M • m) 

Group of animals I N M I L P S 

hltact 
Poisonin~ with CCla, 24,3+- 1,9 

sacrificed after 2~ h 36,3=2,8 
P GO,Ol 

Poisoning with CCla, [ 
37,9=3,3 sacrificed after 3 weeks 

P <0,001 

I 0,28-+0,06 Intact 
Poisoning with CCI4, [ 

saCripfi~edafter 24 h I 0,1=0,02<0,05 

Poisoning with CC14, | 
sacr~iced after 3 wee~ 0,28-+0,07 

Intact I 0,3=0,07 
Poisoning with CCla, { 

sacrifided after 24 h 0,2=0,04 
P > 0,05 

Poisoning with CC14, | 
saeripficed after 3 week] 0,22+-0,04>0,25 

Protein 

20,1=2,3 6,8-+ 1,4 

7,9--1,0 6,6--0,12 
<0,001 >0,05 

9,6=0,9 7,4-+ 1,3 
<0,001 <0,5 

Acid phosphatase 

0,4---+0,08 11.8-- + 1,2 

2,9+--0,4 6,7-+0,9 
GO,OI <O,OI 

1,9--- - -0 ,2  7,96-+2,4 
=0,05 >0,1 

Acid RNase 

0,38-+0,1 13,2-+1,6 

4,6= 1,1 6,8-+0,6 
<0,001 <0,001 

2,7-+0,3 7,7-+2,5 
<0,001 >0,05 

22,4-+2,2 

16,4--0,9 
<0,05 

16,2-+ 1,2 
G0,05 

1,1=i,l 

l,l~-0,I 

1,1-----0,17 

0,5-+0,04 

0,6--+0,04 
>0,05 

0,86-----0,1 
GO,O 1 

25,7= I, I 

32,4= 2, I 
<0,02 

29,0 -+ 1,8 
GO, I 

0,25-----0,03 

0,3+0,08 
>0,05 

0,4-+0,1 
>0,1 

0,13• 

0,2=0,05 
>0,05 

0,47+-0,l 
<0,01 

D i f f e r ences  between m e a n s  w e r e  taken as  s ign i f ican t  when P -< 0.05. 

E X P E R I M E N T A L  R E S U L T S  

The d i s t r ibu t ion  of p ro te in  and e n z y m e s  of the subce l lu la r  f r ac t ions  {Table !) of  the l iver  of intact  r a t s  
a g r e e d  in gene ra l  with the r e s u l t s  given by De Duve et el. [2] 

A n a t y s i s  of  the r e s u l t s  shows that  acute and ch ron ic  l ive r  damage  by CC14 led to ident ical  changes  in 
the i n t r a c e l l u l a r  d i s t r ibu t ion  of  p ro te in  and l y s o s o m a l  e n z y m e s :  a r ed i s t r i bu t ion  of p ro te in  of the nuc lea r  
f r ac t ion  and heavy mi tochondr ia l  f r ac t ion  took p lace ,  so that  the f o r m e r  b e c a m e  p reponderan t .  This  change 
could  evident ly  be a t t r ibu ted  to the m a s s  of deb r i s  and the populat ion of Kupffer  ce l l s .  In the case  of  l iver  
d a m a g e  c a u s e d  by a s ingle  dose  of  CC14, an i n c r e a s e  in the p ro te in  content  of the supe rna t an t  f r ac t ion  a lso  
was  obse rved .  

The s tudy of the d i s t r ibu t ion  of  the two l y s o s o m a l  m a r k e r  e n z y m e s  gave some  idea of the ef fec t  of 
acute  and ch ron ic  l ive r  d a m a g e  o h t h e  s ta te  of  the two d i f fe ren t  c l a s s e s  of l y s o s o m e s  [5]. As Table  1 shows ,  
a c o m m o n  fea tu re  of  both c l a s s e s  in these  s i tua t ions  was  the appea rance  of p a r t i c l e s  conta in ing ac id  h y d r o -  
l a s e s  in the f r ac t ion  of h e a v y  mi tochondr ia ,  as  shown by  the i n c r e a s e  in speci f ic  acid phospha tase  and ac id  
RNase  ac t iv i ty  in f r ac t ion  M. Meanwhile ,  the i n c r e a s e  in "unsed imented"  acid RNase  ac t iv i ty  in chron ic  
po isoning  ind ica tes  a r educ t i on  in the r e s i s t a n c e  of the m e m b r a n e s  of  this  c l a s s  of  l y s o s o m e s  and is a s ign 
of  the i r  injury.  The change in the sed imenta t ion  p r o p e r t i e s  of the l y s o s o m e s  was  ,more  m a r k e d  in acute 
toxic hepat i t i s .  

In both acute  and chron ic  toxic hepat i t i s  changes  thus take p lace  in the s ize  and sed imenta t ion  p r o p e r -  
t ies  of the subce l lu l a r  p a r t i c l e s  conta in ing ac id  h y d r o l a s e s .  This was  evident ly  connec ted  with the fact  t h a t  
in r e s p o n s e  to in jury  a l a r g e  number  of s e c o n d a r y  l y s o s o m e s ,  with sed imenta t ion  r a t e s  c lose  to those of 
heavy mi tochondr i a ,  appear  in the l y s o s o m e  populat ion.  The i n c r e a s e  in "unsedimented"  acid R N a s e  a c -  
t iv i ty  in ch ron ic  hepa t i t i s  m a y  a l so  be ev idence  of ac t ivat ion of l y s o s o m e s  of the Kupffer  ce l l s ,  which a r e  
known to be r i c h e r  in this  e n z y m e  than the l y s o s o m e s  of  hepa tocy tes  [7]. 
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