
The hypothesis  that  a causal  connection exis ts  between dis turbance of energy  format ion  in MC and the 
t r ans i t ion  of shock into an i r r e v e r s i b l e  phase  has not yet been proved [11]. Activation of oxidative phosphoryla-  
l ion in MC obse rved  in the  i r r e v e r s i b l e  phase  of shock and maintenance of the initial ra te  of ATP synthesis  
until the  an imals  were  in an agonal s tate  a re  evidence that  damage  to MC is not i t se l f  an essent ia l  fac tor  causing 
the development  of i r r e v e r s i b i l i t y  in shock. 
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Much attention is cur ren t ly  being paid to the study of the nuclear  prote in  mat r ix .  In par t i cu la r ,  c o m p a r i -  
son of the pro te in  prof i le  of the nuc lear  m a t r i x  (NM)of no rma l  and t u m o r  t i s sue  is of g rea t  in te res t .  Studies of 
the prote in  prof i le  of NM by e l ec t ropho re s i s  in po lyac ry lamide  gel containing sodium lanrylsu l fa te  has shown 
that  s t rong m a c r o m o l e c u l a r  bands a r e  p resen t  in the 100-200 kilodaltons region of hepatoma-27 and Za jde l a ' s  
a sc i t e s  hepatoma,  which a re  absent or  a re  weak in no rma l  l i ve r  [1, 2, 8]. Some worke r s  consider  that  dif-  
f e r ences  in the e lec t rophore t i c  prof i le  of NM pro te ins  of no rma l  l ive r  and hepa toma are  due to  unequal act ivi ty 
of nuc lear  p ro te inases  [6, 7]. These  w o r k e r s  s tate  that  p ro te inase  act ivi ty in l iver  nuclei is higher than in 
t u m o r s ,  and that  because  of this ,  m a c r o m o l e c u l a r  bands a re  weak on e l ec t rophores i s  of l ive r  NM. The use of 
p ro te inase  inhibi iors ,  such as phenylmethylsulfonyl  f luoride (PMSF) and sodium te t ra th ionate ,  during isolation 
of nuclei  and NM, according to the i r  data, leads to a sha rp  inc rease  in the yield of NM prote ins  and, what is ve ry  
important ,  to d i sappea rance  of v i r tua l ly  all  d i f fe rences  between hepatoma and no rma l  l ive r  [7]. However,  the 
use of sodium te t ra th iona te  was shown to cause  the fo rmat ion  of disulfide bonds, as a resu l t  of which some nu- 
c l ea r  p ro te ins  may be  f i rm l y  bound with ske le ta l  s t r u c t u r e s  of the nucleus [11]. 

Data have been published on the action of chromat in-bound p ro t e inases  [3, 5, 9, 10, 12-14]. These p r o -  
t e ina se s  act mainly on his tones .  Most of t hem belong to the c lass  of se r ine  p ro te inases ,  and they are  ve ry  active 
at a high ionic s t rength  (2 MNaC1). P ro t eo lys i s  of his tones was not obse rved  at acid pH values  and in the p r e s -  
ence of EDTA, but th is  p r o c e s s  was observed  during prolonged incubation of chromat in  (about 20 h). 
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TABLE i. Yield of NM (in Percent) from Liver and Zajdela's Ascites Hepatoma after Incuba- 
tion of Nuclei for 20 h 

Conditions of 

incubation 
Liver 

Zajdela's hepatoma 

1 2 3 8 9 10 

Control 9,5-+-1,9 (n:4) 2,4 2,2 2,3 --  --  8,0 

8,6k 1,4 (n=3) 
5,9+__0.6 (n=3) 

3,020,3 (n=5) 
1,8• (n=3) 

3,9 
3,1 

- -  7,0 
5,1 

1,1 
1,1 

Buffer &: 
20 C 
4 :C 

2 M NaCI: 
20 :C 
4 :C 

No. of experiments 
4 5 6 7 

6,9 9,6 --  - -  

5,0 5,6 5,9 

4,6 

Legend .  n) N u m b e r  of e x p e r i m e n t s .  

I3,4 
6,2 

4,9 

Fig. i Fig. 2 Fig. 3 

Fig. i. Electrophoresis of proteins of rat liver NM obtained after incubation of nuclei for 20 h. i) Con- 
trol; 2, 3) incubation in buffer at 20~ and 4~ respectively; 4, 5) incubation with 2 MNaCI respectively 
at 20 and 4~ 6) incubation of control in buffer A: 2 h, 37~ 7) incubation of control in buffer A: 15 h, 
20~ 8) reference substances: ferritin (220 kilodaltons, serum albumin (68 kilodaltons), egg albumin (43 
kilodaltons). 

Fig. 2. Electrophoresis of proteins of Zajdela's hepatoma NM obtained after incubation of nuclei for 20 
h. i) reference substances: 220, 68, and 43 kilodaltons; 2, 6) control preparations; 3, 4) incubation with 
2 M NaCl respectively respectively; 5) incubation with 2MNaCh 20~ 0.2 mM PIV[SF; 7, 8) incubation 
in buffer A at 4 and 20~ respectively; 9) incubation of control in buffer A: 15 h, 20~ 

Fig. 3. Electrophoresis of proteins of Zajdela's hepatoma NM. Preparation obtained a~er incubation of 
nuclei for 20 h with 2 MNaCI at 4~ i) in presence of 1 mM PMSF, 2) without PMSF; 3) reference sub- 
stances: 68 and 43 kilodaltons. 

Since  a v e r y  long me thod  of ob ta in ing  NM is  m o s t  f r e q u e n t l y  u sed  [6], and c o n s i d e r i n g  d a t a  on n u c l e a r  
p r o t e i n a s e s  and the  fac t  t ha t  in t he  w r i t e r ' s  p r e v i o u s  e x p e r i m e n t s  invo lv ing  t h e  u se  of c e r t a i n  p r o t e i n a s e  i n -  
h i b i t o r s ,  p r o t e o l y s i s  of NM p r o t e i n s  was  not  o b s e r v e d ,  in t he  p r e s e n t  i n v e s t i g a t i o n  the  a i m  w a s  to  s tudy  how 
p r o l o n g e d  incuba t ion  of t he  n u c l e i  a f f ec t s  t he  p r o t e i n  p r o f i l e  of NM. 

EXPERIMENTAL METHOD 

N o n i n b r e d  a lb ino  r a t s  we igh ing  150-200 g w e r e  u s e d .  P r e p a r a t i o n s  of n u c l e i  and NM w e r e  ob ta ined  f r o m  
n o r m a l  l i v e r  and f r o m  Z a j d e l a ' s  a s c i t e s  h e p a t o m a  (5th day  a f t e r  t r a n s p l a n t a t i o n )  by m e t h o d s  d e s c r i b e d  p r e -  
v i o u s l y  [2, 4]. NM w e r e  ob ta ined  by  s u c c e s s i v e  t r e a t m e n t  of i s o l a t e d  nuc le i ,  f i r s t  wi th  T r i t o n  X-100  (20 rain,  
4~ t hen  wi th  n u c l e a s e s  (60 min ,  20~ 2 M N a C 1  (10 rain,  4~ and aga in  with n u c l e a s e s  (30 rain) .  E l e c t r o -  
p h o r e s i s  of NM p r o t e i n s  was  c a r r i e d  out in 7.5% p o l y a c r y l a m i d e  ge l  con t a in ing  s o d i u m  l a u r y l s u f a t e  [2]. 
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Control  NM prepa ra t ions  were  obtained by the s tandard  method.  Exper imenta l  s amp le s  were  subjected 
to prolonged incubation (20 h) under different conditions. The isolated nuclei were  t r ea t ed  f i r s t  with 0.5% T r i -  
ton X 100, made up in buffer  A (0.2 M sucrose ,  2 mM MgC12, 3 mM CaC12, 20 mM Tr i s  HC1, pH 7.4). 

The nuclei were  then careful ly  washed f r ee  f r o m  Tr i ton  X 100. The nuclei were  t r ea t ed  with Tr i ton X 100 
before  incubation in o rde r  to r e m o v e  any poss ib le  cy toplasmic  impur i t i e s  f r o m  the final p repa ra t ions .  This  
t r e a t m e n t  r e m o v e s  nuc lear  m e m b r a n e s  and pro te ins  of the  nuclear  sap; the poss ib i l i ty  cannot be ruled out that  
ce r ta in  p ro t e ina se s  may  also be washed out during this p rocedure .  The nuclei  were  then incubated for  20 h in 
buffer  A or with 2MNaC1,  made up in the same  buffer .  Incubation was ca r r i ed  out at r oom t e m p e r a t u r e  (20~ 
and in the cold (4~ In some cases  PMSF, an inhibitor of se r ine  p ro te inases ,  was added. NM f r o m  nuclei in- 
cubated in buffer  A were  obtained by consecut ive ext rac t ion  with nuc leases ,  2 M NaC1, and nnc leases  once again. 
NM f r o m  nuclei incubated with 2 M NaC1, were  t r ea t ed  with nuc leases  only. 

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

E l e c t r o p h o r e s i s  of ra t  l ive r  NM pro te ins  showed (Fig. 1) that  prolonged incubation of the nuclei has no 
apprec iable  effect on the e lec t rophore t ic  prof i le  of the pro te ins  and that  t h ree  bands of polypeptides in the 60-70 
kilodaltons region, often called " t r ip le t  p ro te ins"  or  " laminae , "  r emained  a cha r ac t e r i s t i c  fea ture  of NM. Al-  
though no pa r t i cu l a r  d i f ference  was demons t ra ted  by e l ec t rophores i s ,  to judge f r o m  the data in Table  1, NM 
prote ins  neve r the l e s s  a re  exposed to the action of proteoly t ic  enzymes ,  espec ia l ly  in solution of high ionic 
s t rength.  On th is  bas i s ,  since the quanti tat ive yield of NM was reduced under these  c i r cums tances ,  it can be 
postulated that  all l ive r  NM pro te ins  a re  exposed more  or  l ess  equally to proteoly t ic  degradat ion.  However,  in- 
cubation of the NM p r e p a r a t i o n  whichwas  obtained under  s tandard conditions has the resu l t  that  the c h a r a c t e r i s -  
t ic  p ro te ins  of the t r ip le t  (lamina) become  indistinct and cannot be dist inguished among the remain ing  bands.  
Bands in the 20-30 kilodaltons region become more  dist inct .  This  r e su l t  indicates  that  proteolyt ic  enzymes  a re  
p resen t  in NM. 

Somewhat different  r e su l t s  were  obtained with m a t e r i a l  f r o m  Za jde l a ' s  a sc i t e s  hepatoma.  E l ec t ropho re s i s  
of p ro te ins  f r o m  Za jde l a ' s  hepatoma NM showed (Fig. 2) that  during incubation of the nuclei,  e spec ia l ly  in the 
p re sence  of 2 M NaC1, cons iderable  degradat ion of NM pro te ins  took place.  Incidental ly the action of p ro te inases  
was pa r t i cu l a r ly  ma rked  against  l aminae  which d i sappeared  v i r tua l ly  comple te ly  on incubation under conditions 
o fh igh ion ic  s t rength .  The re  was a sharp  inc rease  in the intensi ty of bands in the region of about 50 and 54 ki lo-  
daltons and a smal l  i nc rea se  in the intensi ty of bands in the low-molecu la r -we igh t  region.  P robab ly  polypeptide 
bands in the 50-54 kilodaltons region a r e  breakdown products  of l aminae .  Poss ib ly  in the rapidly  growing 
hepatoma specif ic  breakdown of l aminae  plays  some sor t  of regulat ing ro le .  Incubation of the control  NM p r e p -  
a ra t ions  of Za jde l a ' s  hepatoma,  just as in the case  of l iver ,  led to breakdown of the ma t r ix  p ro te ins .  PMSF, an 
inhibi tor  of se r ine  p ro t e inases ,  in high concent ra t ions  par t ia l ly  inhibits  proteolyt ic  act ivi ty (Figs.  2 and 3). It 
must  a lso  be noted that  p r epa ra t ions  of hepa toma NM (5th day a f te r  t ransplanta t ion)  obtained under s tandard 
conditions did not a lways give the same  e lec t rophore t ic  prof i le .  They differed f r o m  one another  mainly in the 
50-70 kilodaltons region (Fig. 2). These d i f fe rences  a re  poss ib ly  the r e su l t  of me tabo l i sm of the rap id ly  
growing t u m o r  cel ls  and the p r ec i s e  t ime  of t ransplan ta t ion  and of s a c r i  rice of the an imals  is re levant .  Data 
in Table i show the yield of NM f r o m  Za jde l a ' s  hepatoma (because of the wide sca t te r ,  the r e su l t s  were  not 
subjected t o  s ta t i s t i ca l  analys is) .  

It will be c l ea r  f r o m  Table 1 that  the yield of NM af te r  incubation of the nuclei at r oom t e m p e r a t u r e  was 
higher than a f te r  incubation at 4~ (this is pa r t i cu l a r ly  obvious in p r epa ra t i ons  f r o m  the l iver) .  This  effect is 
difficult to explain at p re sen t .  P e rhaps  some f o r m  of s tabi l izat ion of pro te ins  t akes  place at a higher t e m p e r a -  
t u r e .  The p r e l i m i n a r y  data show that  a f t e r  incubation of l ive r  nuclei for  1 h at 37~ the yield of NM r i s e s  sharply .  
This  phenomenon is now being studied. 

Data obtained by the wr i t e r  in th is  invest igat ion and prev ious ly  a re  evidence that absence of high molecu la r  
weight polypept ides  c h a r a c t e r i s t i c  of t u m o r  t i s s u e s  in NM f r o m  l iver  is not the resul t  of higher proteolyt ic  
act ivi ty in the l i ve r  nuclei,  since the e lec t rophore t i c  pa t t e rn  was v i r tua l ly  unchanged, although af te r  prolonged 
incubation of the nuclei  the yield of NM is reduced.  The prote in  prof i le  of l ive r  NM dif fers  f r o m  that of Za jde la ' s  
hepatoma even a f te r  prolonged incubation. Mainly t r ip l e t  pro te ins  undergo proteolyt ic  degradat ion in the rapidly 
growing Z a j d e l a ' s  t um or .  

1. 
2. 
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Liposomes have been intensively studied in recent  yea r s  as a new therapeutic form and a tool for biologi- 
cal r e sea rch  [11]. The most hepeful prospects  are offered by the use of l iposomes for directional t ranspor t  of 
drugs [6]. The wide possibil i t ies for choice of size,  s t ructure ,  and membrane  composition of the ves ic les  p ro -  
vide ample scope for the search  for optimal solutions to this complex problem. 

One of the most important tasks  in directional  t ranspor t  of l iposomes is making thei r  uptake by nonphago- 
cytic cells more  effective. This can be done in various ways, using affinity pairs  on the contacting membranes  
as the model: an t igen-ant ibody [7], h o r m o n e - r e c e p t o r  [4], l ec t in -g lycol ip id  [13]. Manipulations of this kind 
are aimed p r imar i ly  at making more  effective contact between l iposomes and cells.  However, a simple in- 
c rease  in the binding of ves ic les  with the cell surface is insufficient to ensure intracel lular  placing of the drugs.  
This requi res  taking account of the mechanism of interaction between l iposomes and the cell. Among these 
mechanisms,  some of the most important are stable adsorption, diffusion of the internal contents of the ad- 
sorbed l iposomes,  endocytosis,  and fusion of the contacting membranes  [3]. 

The use of a fusion mechanism is the most promising method for  cells with weak endocytosis .  

One possible way of making more effective contact and subsequent fusion of l iposomes with target  cells 
may be by ensuring s imi lar i ty  of s t ructura l  charac te r i s t i c s  of the contacting membranes  [5]. Two arguments  
at least can be advanced in support of this view: f irst ,  general  ideas on part icipation of th ree-d imens iona l  
s t ruc tures  of carbohydrate  components of cell membrane  glycolipids in p rocesses  of in tercel lular  recognition 
and adhesion; second, information showing that s imi lar i ty  in the phase state of the lipid bi layer  of ves ic les  and 
cells  facil i tates fusion [10]. F r o m  our point of view, these demands are satisfied most completely by a mix- 
ture  of membrane  lipids of target  cells.  

To ver i fy  the effectiveness of this approach the wr i te rs  compared uptake by target  cells of l iposomes 
made f rom lipids of the same cells and f rom lipids of other cells.  Cells of asci tes  lymphatic leukemia NKLy/  
LL cells  and Ehr l i ch ' s  asci tes  ca rc inoma cells (EAC) were studied as models.  Uptake of l iposomes f rom ho- 
mologous lipids also was compared with incorporat ion of ves ic les  f rom egg phosphatidylcholine (PC). 
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