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Pre l iminary  administration of Triton WR 1339 has a favorable effect on the course of 
chronic toxic hepatitis. The zones of necros is  are  reduced, the development of connective 
tissue is delayed, and l iver  function is improved. The l iver  lysosomes of animals poisoned 
with CC14 after prel iminary administration of the detergent are  more  stable when exposed 
to harmful procedures in vitro. 
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The participation of lysosomes in the development of a pathological process  is associated pr imari ly  
with changes in their  autophagous and heterophagous functions, which may be intensified or deficient. Un- 
der these conditions the additional administration of substances selectively accumulated in lysosomes 
(Triton WR 1339,* dextran) can lead to considerable disturbances of the structural  organization and func- 
tion of the cell. Administration of Triton WR 1339, for instance, has been shown to give r ise  to a marked 
increase in the intensity of necrosis  in the liver induced by administration of a single dose of CCI 4 [7]. 

The effect of administration of Triton WR 1339 on the development of chronic toxic hepatitis was 
studied. 

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

Male Wistar rats  weighing 150-200 g were used. Group 1 consisted of animals with toxic hepatitis 
induced by inhalations of CC14 for 3 weeks [10]; the concentration of CC14 in the chamber was 20 rag / l i t e r .  
The control to this group (group 2) consisted of intact rats .  Group 3 included animals t reated with CC14 
by the scheme described above, but 4 h before the f i rs t  inhalation they were given a single intraperitoneal 
injection of Triton WR 1339 in a dose of 85 rag/100 g body weight. Group 4 (control) consisted of animals 
receiving a single injection of Triton WR 1339 but not poisoned with CCI 4. 

The l iver  lysosomes were thus loaded for 21 days with the detergent, and according to data in the 
l i terature,  it  remains in the l iver lysosomes for up to 30 days after a single injection [12]. The animals 
were deprived of food for 12 h before sacrif ice,  which took place 18 h after the last  inhalation of CC14. 

A suspension of lysosomes isolated by the method of De Duve et al. [5] was subjected to injury in 
vitro [12]. The degree of injury to the lysosomal membranes was estimated from the ratio between free 
and total activity of marker  lysosomal enzymes: acid phosphatase and acid ribonuclease. F r ee  activity 
was expressed as a percentage of total activity. Acid phosphatase was determined by the method of De 
Duve et  aL [5], and acid ribonuclease as described previously [3]. The protein content was determined by 
the method of Lowry et al. [8]. 

*Triton WR 1339: a quaternary hydroxyethylated octylphenolpolymethylene polymer (Ruger Chemical Co. 
Inc.). 
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Fig. 2 

Fig. 1. Effect  of adminis t ra t ion of Triton WR 1339 on free ac-  
tivity of acid phosphatase (I) and acid r ibonuclease (II) of the l iv- 
er  lysosomes  of ra t s  with chronic toxic hepatitis.  Frac t ion  of 
light mitochondria ,  r ich in lysosomes ,  was incubated for 15, 30, 
and 60 rain at pH 5.0, 37~ (A) or t reated with 0.125 M sucrose  
solution at 0~ for 15 rain (B) as descr ibed by Wattiaux [12]. 
Here and in Fig. 2: a) ra ts  with chronic toxic hepatitis;  b) ra t s  
with chronic toxic hepatit is  receiving injection of Triton WR 
1339; c) intact  animals;  d) ra t s  receiving a single injection of 
Triton WR 1339. Absc issa ,  incubation t ime (in rain); ordinate,  
free activity of enzymes  (in % of total activity). 

Fig. 2. Dynamics of elimination of bromsulfalein by ra ts  with 
chronic toxic hepatitis after  injection of Triton WR 1339. Ab- 
sc issa ,  t ime (in rain); ordinate,  concentrat ion of dye in p lasma 
(retention coefficient). 

Pieces of liver were fixed in a 10% alcoholic solution of formalin and embedded in paraffin wax in 

the usual way. After dewaxing, liver sections were stained with hematoxylin and eosin and by Van Gieson's 

method [i]. 

The exc re to ry  and ingestive function of the l iver  was studied in paral lel  exper iments  by est imating 
the rate of excret ion of bromsulfalein [4, 6]. The resul ts  were expressed  in retention coefficients [2]. 
The numer ica l  data were subjected to stat is t ical  analysis.  Differences between the mean values compared  
were significant for which P<  0.05. 

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

Injection of Triton WR 1339 led to increased  sensit ivity of the l iver  lysosomes  of the ra t  to hypotonic 
conditions (Fig. 1). This was shown by an inc rease  in the free acid phosphatase activity up to 30% c o m -  
pared with 16% in the intact  animals~ Meanwhile, a tendency was observed for the free acid phosphatase 
and acid r ibonuclease  activity to decrease  during incubation of the lysosomes  at pH 5 and 37~ indicating 
some stabilization of the membrane  of these organel les  as the resu l t  of this t reatment .  Similar but less  
c lea r ly  marked  changes in the lysosomal  membranes  were descr ibed  by Wattiaux in the period of maximal  
accumulation of the detergent  in the ear ly  period after  administrat ion of Triton WR 1339 [12]. 

Compared with the corresponding pa rame te r s  for ra ts  with chronic toxic hepatitis,  after  p re l imi -  
na ry  injection of the detergent  the free acid phosphatase activity was reduced after incubation of the ly -  
sosomes  for 15 rain at pH 5 and 37~ this is evidence of stabilization of the membranes :  after  30 and 60 
rain only a tendency toward a decrease  in acid phosphatase activity could be observed.  

In l iver sections of ra ts  receiving Triton WR 1339 only, activation of the Kupffer ceils was observed,  
as shown by an inc rease  in their number and size. On mic roscop ic  examination of the l iver  of ra t s  r e -  
ceiving Triton WR 1339 before the f i rs t  inhalation of CCIt, the ~ones of necros is  of the l iver ceils were 
na r rower  and less frequent than in animals receiving CC14 only. The prol i fera t ion of the collagen s t roma  
was less marked.  The rate  and completeness  of bromsulfalein excret ion after injection of Tri ton WR 1339 
were indistinguishable f rom those found in intact  animals.  During the development of chronic hepatitis 
marked  retention of the dye in the blood was observed,  evidence of a marked  disturbance of the exc re to ry  
and ingestive function of the l iver  (Fig. 2). After injection of Triton WR 1339 into animals  subsequently 
poisoned with CC14, some improvement  in l iver function was observed,  as shown by the lower value of dye 
excret ion after 10 and 15 rain. 
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It can accordingly be postulated on the basis of changes in the membranes,  that the l iver  lysosomes 
of the intact ra ts  and also of animals with chronic hepatitis induced by CCI 4 contained the detergent three 
weeks after  its administration. 

The morphological investigation of the organ and l iver function tests showed that loading the lyso- 
somes of the l iver with Triton WR 1339 during the period of development of toxic hepatitis leads to a de- 
c rease  in the severi ty of l iver damage. This is reflected in a reduction in the area of necrosis ,  delayed 
development of connective tissue in the l iver,  and more complete elimination of bromsulfalein. 

The two most  likely interpretat ions of the protective effect of the detergent are as follows. Triton 
WR 1339 protects the membrane against the harmful action of t reatment  at pH 5.0 for 37~ through in ter -  
action with the lipoproteins of the lysosomal membranes [12]. Lysosomes isolated from the l iver of rats  
with chronic toxic hepatitis become more  sensitive to this procedure [3]. The possibility of the appear-  
ance of a mechanism of nonspecific protection in response to injection of the detergent cannot be ruled out, 
by analogy with other substances (trypan blue, charcoal), that are inducing agents for the reticuloendothelial 
system [9, 11]. Activation of the Kupffer cells with Triton WR 1339 probably leads to increased utilization 
of the necrotic masses  on account of the more  effective discharge of the contents by heterolysis .  
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