
D E M O N S T R A T I O N  O F  L E U K E M I A - L I K E  A A N D  B V I R U S E S  

IN C E L L S  O F  A S T A B L E  C U L T U R E  O F  T H E  H E p - 2  C E L L  

L I N E  O F  H U M A N  L A R Y N G E A L  C A R C I N O M A  

K. V. I L ' i n ,  A.  F .  B y k o v s k i i ,  a n d  Z h .  Z h .  S p u r e  UDC 612.22-006.6-022.6 

A v i ru s  capable  of p e r f o r m i n g  a product ive  cycle  in t i s sue  cul tures  of rabbi t  kidney ce l l s  
and human embryonic  cel ls ,  but with no cytopathological  action and not inducing morpho-  
logical t r an s fo rm a t i dn  of the cel ls ,  was found in a t ransplantable  cul ture  of  HEp-2  cel ls .  
The v i rus  was found in the cy top lasm of the ce l l s  by the indirect  f luorescent  antibody 
method and by e lec t ron  mic roscopy .  The v i rus  population cons i s t s  of two types  of v i ru se s :  
A and B. Type A nucleoids (500-550 A in d iameter)  a r e  fo rmed  in the hya loplasm of i n t e r -  
phase and dividing cel ls .  The outer  m e m b r a n e  of the type A v i r ion  (d iameter  850-950 A) is 
fo rmed  f rom e l emen t s  of the cy top lasmic  m e m b r a n e .  The m e m b r a n e  of the type B v i rus  
nucleoid (d iamete r  400-450 A) is fo rmed  f rom the m e m b r a n o u s  component  of the endo-  
p l a smic  re t iculum.  The outer  m e m b r a n e  of the type B v i r ion  (d iameter  900-950 A) is 
fo rmed  f rom the cy top lasmic  m e m b r a n e .  The d i a m e t e r  of the nucleoid of the type B v i r ion  
is about 300 A. 

Vi ruses  can be i so la ted  f rom some  p r i m a r y  t i s sue  cu l tures  obtained f rom organs  of heal thy animals .  
As a rule ,  t ransp lan tab le  ce l l s  do not contain contaminat ing v i r u s e s  [1, 7, 8]. 

In the invest igat ion desc r ibed  below an a t tempt  was made  to demons t ra t e  v i r u s e s  in a t ransp lan tab le  
t i s sue  cul ture  of HEp-2  cel ls .  

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

A t ransp lan tab le  cul ture  of HEp-2  cei ls  [6], obtained f rom the D. L Ivanovski i  Inst i tute  of Virology, 
Academy of Medical Sciences of the USSR, was mainta ined by growth in a nutrient  medium consis t ing of 
80% medium No. 199, 10% Hanks '  solution with 0.5% lactalbumin hydroLysate, and 10% bovine se rum.  

P r i m a r y  t i s sue  cu l tu res  of adult r abb i t  k idneys  and ce l l s  of 4-month human e m b r y o s  were  obtained 
f rom the cor responding  t i s sues  by t rypsinizat ion.  The cell  suspension was seeded into f lasks  in a concen-  
t r a t ion  of 50,000 ce i l s  per  ml  in nutrient medium containing 70% medium No. 199, 10% Hanks '  solution with 
0~ lac ta lbumin hydro lysa te ,  and 20% bovine se rum.  After  incubation for  7-10 days at 37~ the p e r c e n t -  
age of s e r u m  in the med ium used was  reduced  to ten. 

The liquid phase  a f te r  incubation of the HEp-2  cul ture  was f i l tered through a G-4 g lass  f i l ter  and 
applied t o a  m e n . l a y e r  of rabb i t  k idney ce l l s  or  human embryonic  t issue.  After  exposure  for  4 h at 37~ 
the nutr ient  mediLtm was added and cult ivation continued. Uninfected cu l tu res  of the s ame  t i s sues  were  
used as the control .  
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Fig. I Fig, 2 

Fig. 1. Fluorescence of the cytoplasm of rabbit kidney cells on 
the 30th day after infection in the indirect immunoiluorescence 
reaction with rabbit antivirus serum, 90 • 

Fig. 2. Control (uninfected) rabbit kidney cells in indirect 
immunofluorescence reaction with rabbit antivirus serum, 90 x. 

Fig. 3. Fo rmed  vi rus  and extracel lular  vi r ion of types A and 
B: a) formed type A virus;  1) cytoplasmic membrane;  2) type 
A nucleoid; b) extracel lu lar  type A virion; 1) vir ion membrane;  
2) nucleoid; c) formed type B virus;  1) cytoplasmic membrane;  
2) nucleoid membrane;  d) extrace[lular  type B virion; 1) vir ion 
membrane;  2) nucleoid membrane;  3) nucleoid; 375,000 x. 

Rabbits were immunized with residue of the liquid phase of the rabbit kidney cell culture by injection 
into a popliteai lymph gland on the 25th day after  infection. The residue was obtained by centrifuging 150 ml 
of the liquid phase, fi l tered through a G-4 glass  fil ter at 105,000 g for 1 h on a Spinco centrifuge. The 
mater ia l  was injected along with F reund ' s  adjuvant (1 : 1). The serum obtained on the 16th day after  immu-  
nization and also the control (normal) rabbit  se rum were exhausted with uninfected human embryonic ceils 
(5,000,000 cells  to 0.1 mI serum, exposure 1 h at room tempera ture  and 15 rain at 37~ Prepara t ions  of 
30-day infected human embryonic cul tures  were fixed for 10 rain with acetone and studied by the indirect 
f luorescent  antibody method [3, 5]. Ass  ant i-rabbit  T-globulin, conjugated with f luorescein isothiocyanate 
(the commerc ia l  preparat ion supplied by the N. F. Gamaleya Institute of Epidemiology and Microbiology, 
Academy of Medical Sciences of the USSR), t reated by the method of t~ngel'gardt and Abelev [4], was used. 
Uninfected human embryonic ceils  were used as the control. 
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On the 20th day of cultivation of the monolayer  the t issue cul tures were fixed for 5 rain with 1% 
glutaraldehyde in phosphate buffer (pH 7.2) and then for 45 rain with 1% OsO 4 in a c e t a t e - v e r o n a l  buffer 
(pH 7.2}. The subsequent t rea tment  of the t issue culture for e lec t ron-microscopic  examination was as 
descr ibed previously  [2]. 

A disk of polymethacrylate ,  with the t issue culture embedded in it, was examined under the phase -  
cont ras t  mic roscope  and selected groups of cells  or  single cel ls  were studied in the e lectron microscope .  
Ultrathin sections were  cut on an LKB--4800 ultratome, shadowed for 2-3 h with a 2% aqueous solution of 
uranyl acetate and then with lead c i t ra te  by Venable 's  method [9], and investigated in the GEM-7 electron 
mic roscope  giving an instrumental  magnification of 5000, 30,000, and 50,000 times. 

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

Observations on the infected rabbit  kidney and human embryonic t issue cul tures continued for 3 
months. During this period the infected cells  were indistinguishable morphological ly  f rom the controls.  

F luorescence  of the cytoplasm of the infected h~nan  embryonic  cells was found by the indirect  
f luorescent  antibody method in the react ion with antiserum. The f luorescence was localized principal ly 
in the per inuclear  zone and appeared as fine granules.  Sometimes the antigen was found as large f luores -  
cent deposits. In some ceils  the f luorescence was distributed throughout the cytoplasm (Fig. 1). No 
f luorescence of the nuclei was observed.  In all 11 specimens studied, pers is tent  f luorescence of antigen, 
located in the cytoplasm of the infected cells,  was found. The ant isera  did not cause f luorescence of the 
control  cel ls  (Fig. 2). Normal  rabbit sertum did not induce f luorescence in the cytoplasm of infected human 
cells.  

On e l ec t ron -mic roscop ic  examination, v i ruses  of types A and B were found in the culture of HEp-2 
cel ls  and also in the infected rabbit  kidney and human embryonic  cultures.  No such v i ruses  could be 
detected in the control  cultures.  Virus nucleoids of type A, 500-550 A in diameter ,  were  present  in the 
cytoplasm of interphase and dividing cells.  The nucleoids were formed in the hyalop[asm and then migra ted  
toward the surface of the cell, formed buds, and were  l iberated into the ext racel lu lar  medium (Fig. 3a)." The 
outer  membrane  of the vir ion was formed from elements  of the cytoplasmic membrane.  The diameter  of 
the ext racel lu lar  type A v i rus  was 850-950 A (Fig. 3b). 

The type B vi r ions  also were finally formed on the cell surface (Fig. 3c). The outer membrane  of 
the v i r ion was formed from elements  of the cytoplasmic membrane,  while the membrane  of the nucleoid 
was evidently formed from the membranous  component of the endoplasmic reticutum. The diameter  of the 
ex t race l lu lar  vi r ion was 900-950 /~, the diameter  of the nucleoid membrane  400--450 A, and the d iameter  of 
the nucleoid i tself  300 A (Fig. 3d). In its submicroscopic  organization, the v i rus  was s imi lar  to Bi t tner ' s  
virus.  The vi rus  was considerably la rger  in the cells  of the p r ima ry  cul tures  than in the cells  of the HEp-2 
culture.  Type A vir ions were predominant in the human embryonic  cells.  

Virus was thus found in the cel ls  of stable cell line HEp-2 of human laryngeal carc inoma.  It can be 
postulated that the ant iserum contained antivirus antibodies, although the presence  of antibodies against 
var ious  elements of the rabbit  kidney cell in it cannot be ruled out. F luorescence  of the cytoplasm of the 
infected human embryonic cells  evidently acts  as a test  for the virus.  This is confirmed by the absence of 
f luorescence in uninfected human embryonic  cells. Viruses of typesA and B were  revealed  by e lectron 
mic roscopy  in the original  culture of HEp-2 cells and after  subculture into rabbit  kidney cells  and human 
embryonic  cells,  and enabled all s tages of formation of the vir ions to be examined. 

The conditions for repl icat ion and maturat ion of v i rus  are  crea ted  in p r ima ry  cul tures  of rabbit  
kidney cells  and human embryonic  cells. The productive cycle,  culminating in l iberation of the fully formed 
vir ion into the external  medium, evidently does not lead to death of the cell. The vi rus  probably does not 
induce t ransformat ion  of the investigated cells.  By pers is t ing in the cel ls  of p r imary  cul tures  the virus  
accumulates  in much l a rge r  quantities than in the original HEp-2 tissue. However, the conditions for p e r -  
formance of the productive cycle of the virus were different in the p r imary  t issues,  as shown by p r e -  
dominance of type A vir ions over  type B vir ions in the human embryonic cells,  which was not observed in 
the rabbit  kidney cells.  

It is difficult at present  to draw any definite conclusions regarding the role  of the virus  in pathology. 
This problem may  be solved after  identification of the v i rus  and the study of its proper t ies .  
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