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The content of basic proteins in s t rains  of primate ret iculum cells  sensit ive (MIO) and spe- 
cif ically res is tant  (MIO-45) to poliovirus was compared.  The cytochemical  react ion was 
assessed  visually and cytophotometr ical ly .  A higher content of basic proteins was found in 
the cytoplasm and, in par t icular ,  in the nuclei of the res is tant  than of the sensit ive cel ls .  

Lines of pr imate ret iculum cells  specifically res is tant  to the eytopathic action of cer ta in  v i ruses  
have been obtained in Solov 'ev 's  labora tory  [4-8]. Special investigations have shown that the resis tant  
s t ra ins  did not produce substances  of the antibody or interferon type, so that the biological nature of the 
res is tance  of these cel ls  to v i ruses  was unexplained. Cytological and cytochemical  investigations led to 
the format ion of the hypothesis that this res is tance  to v i ruses  is based on suppress ion of synthesis by 
these cells  of cer ta in  substances specifically essential  for the adsorption and deproteinization of the pa r -  
t icular  v i rus ,  but not essent ial  to the life of the cel ls  themselves [2, 3, 8, 10, 11]; this phenomenon has 
been described by the authors as "metabolic immunity" of the cells.  

The state of metabolic immunity is inherited by the cells over many generations (more than 600), and 
it may then disappear  spontaneously with revers ion  of all the propert ies  of the original v i rus -sens i t ive  
cel ls .  It was accordingly postulated that the changes in metabolism in the cells during the development of 
metabolic immunity are  based on repress ion  of cer ta in  c is t rons  of the cell  by basic proteins of the histone 

type [8]. 

It therefore  became necessa ry  to compare  the content of basic proteins in sensit ive and res is tant  
cel ls ,  and the present  investigation was ca r r i ed  out for this purpose. 

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

The investigation was ca r r i ed  out on cells  of transplantable s t ra in  MIO obtained by N. E. Gulevich in 
1960 f rom the tonsils of a healthy rhesus monkey, and on cells  of s t ra in  MIO-45, obtained after  prolonged 
contact of MIO cells with poliomyelitis v i rus ,  which possessed marked res is tance  to the homologous virus .  
The cells were grown on cover  slips in Leyton 's  tubes in medium No. 199 with 10% heated bovine serum 
(200,000 cells per ml). 

For  morphological  investigation cul tures  were fixed in Shabadash's mixture and stained with hema-  
toxylin and eosin. Basic proteins were detected his tochemical ly by the method of Alfer t  and Geschwind, 
and arginine by Baker ' s  method (a modification of the Sakaguchi I reaction) f rom the formulas descr ibed 
in P e a r s e ' s  textbook [13]. Specimens stained for basic proteins were investigated cytophotometr ical ly on 
a type MTsF-1  apparatus with MIU-2 integrator  and EPP-09M3 potentiometer with monochromator  (Z = 

365 nm). 
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Fig. i. Typical extinction curves in 
nuclei (A) and cytoplasm (B) of MIO 
cells sensitive to poliovirus (continuous 
lines) and MIO-45 cells resistant to it 
(broken line) obtained by scanning cyto- 
photometry on the MTsF-1 apparatus. 
Abscissa, time; ordinate, absorption at 
635 nm (in conventional units). 

TABLE 1. Extinct ion (X = 635 nm) in 
Nuclei  and Cytop lasm of Or ig ina l  MIO 
Cel ls  and of MIO-45 Cel l s  Res i s t an t  to 
Po l i ov i ru s  (in convent ional  units) 

Strain 

MIO 
MIO -45 

Nucleus 

7• 

0,094• 0,0056 
0,171• 

~ m  

0,051 • 0,0006 
II,0 0,086+0,0038 8,7 

t ional  unit for  the MIO-45 ce l l s .  The r e su l t s  

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

Both the in i t ia l  MIO ce i l s  and the MIO-45 ce l l s  r e s i s -  
tant to po l iov i rus  contain bas i c  pro te ins  in high c o n c e n t r a -  
t ions .  As a rule ,  both the nuclei  and cy top lasm of the mono-  
l a y e r  were  s ta ined  with equal in tensi ty .  Only in some ce l l s ,  
mos t ly  young, were  the nuclei  a deepe r  green  co lo r .  

Basic  pro te ins  were  de tec ted  in the nuc lea r  m e m -  
b r a n e ,  nueleol i ,  and granules  of the k a r y o p l a s m .  Somet imes  
a pa l e r  c e n t r a l  pa r t  and a d a r k e r  p e r i p h e r a l  r ing  could be 
d is t inguished in the nucleol i .  In the cy top la sm,  the r eac t ion  
product  was loca l ized  as fine,  dus t - l i ke  pa r t i c l e s  or  as d i s -  
tanct ,  uni formly  d i s t r ibu ted  g ranu les .  In a few ce l l s  these  
g ranu les  were  concen t ra ted  in the p e r i n u c l e a r  zone. 

Visual  c o m p a r i s o n  of the MIO and MIO-45 strains.  
showed on the whole a d a r k e r  s ta in ing  of the MIO-45 mono-  
l aye r .  The d i f fe rence  was because  in the MIO-45 cu l tu re  
many of the ce l l s  contained l a rge  quanti t ies  of r eac t ion  p r o -  
duct,  e spec i a l l y  in the nuc lea r  s t r u c t u r e s .  

In the t e s t  for  a rg in ine ,  s t r u c t u r e s  conta ining this  a m i -  
no acid were  s tained p ink i sh -o range  in co lo r .  The nuc leo lus ,  
nuc l ea r  sap ,  and nuc lea r  m e m b r a n e  were  homogeneously  
s ta ined;  s o m e t i m e s  the cy top lasm was homogeneous,  at  o th-  
e r s  ve ry  fine granules  were  v i s ib le  in i t .  P ro te ins  con ta in -  
ing arg in ine  were  found in highest  concent ra t ions  in the nu-  
c l eo lus ,  ch romat in  g ranu les ,  and nuc lea r  membrane ,  and in 
l owes t concen t r a t i ons  in the pro te ins  of the cy top la sm.  All  
these  s t r u c t u r e s  in r e s i s t a n t  MIO-45 ce l l s  gave a s t r o n g e r  
r eac t ion  than in the or ig ina l  MIO ce l l s .  

P r e l i m i n a r y  de te rmina t ion  of the extinct ion on the 
M T s F - 1  appara tus  (3 t imes ,  through the nuc leus -con ta in ing  
zone of each ce l l ,  along p a r a l l e l  l ines) gave mean va lues  of 
0.046 conventional  unit for  the MIO ce l l s  and 0.114 conven-  
of a more  de ta i led  inves t iga t ion ,  conducted s e p a r a t e l y  on the 

nucleus and cy top la sm of each ce l l  a r e  given in Table 1; typ ica l  ext inct ion curves  a r e  given in Fig .  1. 

The r e su l t s  indicate  a h igher  content of bas ic  pro te ins  both in the nuclei  and in the cy top lasm of the 
r e s i s t a n t  ce i l s  than of the in i t i a l  c e l l s  sens i t ive  to pol iovi rus  (P < 0.001). 

It was shown p rev ious ly  in the au tho r s '  l a b o r a t o r y  that the i s o e l e c t r i c  points of the r ibonue leo -  
p ro te ins  of nucleus and cy top la sm a r e  shif ted toward  the a lka l ine  s ide  in ce l l s  spec i f i ca l ly  r e s i s t a n t  to a 
p a r t i c u l a r  en te rov i rus  [9, 12]. At that t ime  this phenomenon was p rov i s iona l ly  r e g a r d e d  as  the r e su l t  of 
syn thes i s  of bas ic  p ro te ins  in the r e s i s t a n t  c e l l s .  The p r e s e n t  inves t iga t ion  y ie lded  d i r e c t  evidence of a 
h igher  content of bas i c  p ro te ins  in the s t r u c t u r e s  of r e s i s t a n t  ce l l s  than in the c e i l s  of the o r ig ina l  cu l tu res .  
The use of two d i f ferent  methods thus gave iden t ica l  r e s u l t s ,  and the o r ig ina l  d i s c o v e r y  of an i n c r e a s e  in 
the content  of bas ic  pro te ins  in the nuclei  and cy top la sm of ce l l s  which have acqui red  specif ic  an t iv i rus  
immuni ty  was thus conf i rmed .  

It is  i n t e r e s t i n g  to note that the d i f fe rences  in the content of bas ic  p ro te ins  a r e  more  marked  in the 
nuc lea r  s t r u c t u r e s  than in the cy top la sm.  Since, in the modern  view, pro te in  syn thes i s  takes  place in the 
cy top l a sm,  it may  be supposed that  th is  p r o c e s s  takes  place  with h igher  in tens i ty  in MIO-45 ce l l s  than in 
MIO c e l l s ,  and that  the newly syn thes ized  bas ic  pro te in  is then concent ra ted  i nnuc l ea r  s t r u c t u r e s .  

In the au tho r s '  opinion, these  r e s u l t s  give fu r the r  i nd i r ec t  conf i rmat ion  of the hypothes is  concern ing  
the ro le  of r e p r e s s i o n  of c e r t a i n  c i s t r o n s  of the ce l l  in the development  of spec i f ic  r e s i s t a n c e  of the ce l l s  
to v i r u s e s  of the metabol ic  c e l l u l a r  immuni ty  type.  
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