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The action of nonpolar  de te rgen t s  - polyethylene g lycols  with l inea r  s t r uc tu r e  and differ ing 
in mo lecu l a r  weight f rom 700 to 15,000 - on r a t  l i ve r  l y s o s o m e s  was studied.  Tr i ton  X-100 
was found to ac t iva te  acid phosphatase  of the total  lysosome f rac t ion  more  than the other  
polyethylene g lycols .  The action of polyethylene g lycols  on act ivat ion of acid phosphatase  in 
l y s o s o m a l  subfrac t ions  was inconstant ,  evident ly  because  of the morphologica l  and b iochem-  
ica l  he te rogene i ty  of the l y sosomes .  On the bas i s  of compar i son  of these obse rva t ions  with 
data  in the l i t e r a t u r e  the equal r e s i s t a n c e  of l y sosomes  to the action of po lye thy lene-g lyco l  
de r iva t ives  in v i t ro  and in vivo is postula ted.  
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In connection with the ro l e  of the l y sosoma l  s y s t e m  of mal ignant  ce l l s  in the product ion of the an t i -  
tumor  effect  [4], the action of nonpolar  de t e rgen t s ,  including polyethylene g lycols  (PEGs) on the l y sosoma l  
m e m b r a n e  [7] and the success fu l  use  of PEG in the t r e a t m e n t  of m e t a s t a s e s  of expe r imen ta l  neop lasms  [8, 
9], it was dec ided  to study the act ion of PEGs with a l i nea r  s t r uc tu r e  on i so la ted  l y s o s o m e s  of the r a t  l i ve r .  

EXPERIMENTAL METHOD 

The degree of action of PEGs with molecular weights of 700-800 (Triton X-100), 3000, 4000, and 15,000 
was judged from changes in the level of "bound" and "free" activity of acid phosphatase (APase, EC 3.1.3.2), 
a marker enzyme of lysosomes. Total activity was determined by the action of 0.I % Triton X-100, "free" 
activity without Triton, and "bound" activity as the difference between "total" and "free" activity. Experi- 
ments were carried out on the total lysosomal fraction (L0) isolated from the liver of male albino rats [3]. 
Since lysosomes are organelles of varied morphological structure, with varied biochemical properties [6], 
the action of PEGs on subfractions of lysosomes sedimented at 12,000, 18,000, and 27,000 g consecutively, 
was studied in a special series of experiments. These subfractions were called LI, L2, and L3, respectively. 
Activity of APase in each experiment was determined in total samples of the liver of three rats. The frac- 
tions were incubated in iris-acetate buffer, pH 5, with 0.7 M sucrose and the PEGs to be tested for 15 min. 

Triton X-100 (Kebo) and PEG (Schuchardt) were used. The remaining reagents were of Soviet origin. 

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

The r e s u l t s  of the action of PEGs of di f ferent  mo lecu la r  weights  on L 0 a r e  shown in Fig .  1. C lea r ly  
an i n c r e a s e  in A P a s e  ac t iv i ty  was obse rved  af ter  the use of a l l  PEGs in concent ra t ions  s ta r t ing  f rom 9- 10 -s  

M, and the A P a s e  ac t iv i ty  in PEG in a concent ra t ion  of 3 �9 10 -7 M r e a c he d  its h ighes t  level .  A fur ther  in -  
c r e a s e  in the concent ra t ion  of the de te rgen t s  did not lead to act ivat ion of the enzyme.  Within the c o n c e n t r a -  
tion range  f rom 2.8 �9 10 -7 to 10 �9 10 ~ M the APase  ac t iv i ty  in the p re sence  of Tr i ton  X-100 was a lmos t  dou-  
ble that  de t e rmined  in the p r e s e n c e  of the other  PEGs;  PEGs with molecu la r  weights  of 3000, 4000, and 
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Fig. 1. Activity of APase in total 
fraction (L0) of lysosomes in the 
presence of polyethylene glycols. 
Ordinate, APase  activity (in pmoles 
p-ni t rophenol /mg protein after in- 
cubation for 30 min at 25 ~ C and 
pH 5.0). Incubation medium (1 ml) 
contained 1 pmole p-nitrophenyl 
phosphate, 1 ~mole magnesium 
acetate, 45 ~moles t r i s -ace ta te  
buffer, 0.77 mole sucrose;  protein 
content in samples 400-800 pg; K) 
control;  a) Triton X-100; b) PEG 
with molecular  weight 3000; c) PEG 
with molecular  weight 4000; d) PEG 
with molecular  weight 15,000; 1, 2, 
3, 4) PEG concentration 9 �9 10 -8, 
2 .8 .10 -7, 3- 10 -7, and 10 -e M, r e -  
spectively. 

15,000 caused no significant differences in the level of APase 
activation. 

In the next se r ies  of experiments  the action of 0.1% PEG 
on the subfractions of lysosomes was studied (Tables 1 and 2). 
The resul ts  show that the levels of free APase  activity differed 
both in the same experiment,  in different subfractions,  and in the 
same subfraction but in different experiments,  and that 0.1% 
Triton X-100 as a rule produced grea te r  activation of APase  
than the other PEGs. No consistent  pattern in the change of 
APase activity under the influence of 0.1% PEG on the lysosomal  
subfractions could be detected. 

The conflicting data obtained by the study of the action of 
PEGs on the lysosomal  subfractions can evidently be explained 
by the morphological and biochemical  heterogeneity of these o r -  
ganelles, with their ability to convert  granules of one type into 
another, the rapid change in their functional state, and the as -  
sociated change in their biochemical  proper t ies  [6]. This sug-  
gests that in each experiment  the lysosomal  subfractions con-  
tained different quantities of morphological  and biochemical  va r i -  
ants of the organelles,  and this evidently lay at the basis  of dif-  
ferences in the res i s tance  of the subfractions of the lysosomes 
to the action of P~Gs.  Similar arguments have been put forward 
previously as regards  mitochondrial  subfractions [2]. 

The level of free and bound activity must  be influenced by 
the localization of the enzyme in the lysosomes ,  for experiments 
have shown [1, 6] that APase  is present  in both the matr ix  of the 
lysosomes  and the membranes .  In experiment 1 (Table 1, Lz), 
for instance, no bound APase activity could be detected, evidently 
because the enzyme was located in the membrane.  In exper i -  
ment 5 (Table 1, L1), the APase  activity changed sharply in the 
presence of Triton X-100, possibly indicating the intralysosomal  

location of the enzyme. Another possibili ty is that, for  example, in experiments 3 and 4 (Table 1, L 1 and L3) 
the enzyme was located part ly in the mat r ix  and part ly in the membrane.  

The possibility that PEG may influence the activity of the enzyme must  be taken into account when 
Table 2 is analyzed. In par t icular ,  PEGs with molecular  weights of 3000, 4000, and 15,000 may perhaps 
conver t  the enzyme into a more  active eonformational  state than Tri ton (compare Table 2, experiment  3, I~), 
or may inactivate the enzyme (Table 2, experiment 1, Lt, PEG with molecular  weights of 4000 and 15,000). 
These resul ts  point to differences in the res i s tance  of APase  in different experiments  to the action of PEG, 
mos t  probably on account of the molecular  heterogeneity of the APase.  This hypothesis is supported by r e -  
cent observations showing differences in the sensitivity of isoforms of several  enzymes to the action of in- 
hibitors and act ivators  [5]. 

TABLE 1. Free  APase 
Activity in Subtractions 
of Lysosomes  (free ac-  
tivity expressed in % of 
total, determined in the 
presence  of 0~1% Tri ton 
X-100 andtaken as 100 %) 

Expen- 
mentNo.] L1 

2 20 
3 64 
4 711 
5 

L 2 L~ �84 

105 64 
96 100 
5~ 71 

55 
7O 0 

TABLE 2. APase Activity in Subfractions 
of Lysosomes in the Presence  of 0.1% PEG 

Experi- 
ment 
No. 

Subfrac- [ Control 
tion of / (without 
lysosom e~ deter - 

] gents) 

L~ 0,050 
0,047 

L3 0,025 

To~al 0,010 
L2 0,003 
Ls 0,005 

Total 
L s ; 0,010 

I PEG with molecular 
Triton weight of 

3000 [ 4000 15 000 

I 
0.060 [ 0,070 ] 0,030 
o.loo i 0,070 ] 0,032 
0.044 1 0,049 10,020 
0.204 1 0,189 1 0,082 
o,040 0,009 0,010 
0,010 0,009 I 0,005 
0,008 0,005 0,006 
0,058 0,023 0,021 
O,OlO I 0,014 I 0,022 

, 

0,022 
0,050 
0,022 
0,094 
0,012 
0,002 
0,006 
0,020 
0,016 

Legend. Conditions of determination ofA Pase 
activity indicated in caption to Fig. 1. 
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PEGs with molecular  weights of 4000, 5000, and 7000, if given to animals in near'--equimolar doses,  
produce changes of the same type (developing at vir tual ly the same time) in the lysosomal  apparatus [7]. 
The presen t  exper iments  showed that PEGs with molecular  weights of 3000, 4000, and 15,000, in equimolar  
concentrat ions,  had prac t ica l ly  equal des t ruct ive  actions on the total lysosome fract ion (L0). It can accord -  
ingly be concluded that the r e s i s t ance  of the total lysosomal  fract ion to the action of PEGs with molecular  
weights of 3000 and above in vivo and in vi tro is the same.  
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