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The poss ib i l i ty  of pa s s age  of the v i ru s  of epidemic  hepat i t is  f r o m  pat ients ,  blood s e r u m  to leukocyte 
cul tures  f r o m  healthy donors  was demons t ra t ed .  The action of this agent is not only to cause  injury to the 
c h r o m o s o m e s  of leukocytes  of the infected cu l tures ,  but also to suppress  the i r  mitotic act ivi ty and the i r  
abili ty to undergo blas t  t r ans fo rma t ion .  

Exper imen t s  to isola te  the agent of epidemic v i rus  hepat i t is  by infecting t i s sue  cul tures  and animals  
have not yet  produced hopeful r e su l t s .  The s t r a ins  obtained by inves t iga tors  in the Soviet Union and e l s e -  
where  have been identified main ly  as m e m b e r s  of a latent  group of a l ready  known v i ru se s .  Poss ib ly  the 
detect ion of he rpes  v i ru s e s  or  p i co rnav i ruses  in m a t e r i a l  f rom patients  with epidemic heptat i t is  is ex-  
plained by the p re sence  of a concomitant  v i rus  f lo ra  or  by l abo ra to ry  contaimination.  On the other  hand, 
the r egu l a r  isolat ion of adenovi ruses  [1, 6] f rom patients  with heptat i t is  cal ls  for  fu r the r  intensive r e -  
sea rch .  In compara t ive  studies of the pathogenesis  of v i ru s  heptat i t is  in man and animals  [2, 3, 8] we have 
found the v i ru se s  of heptat i t is  of dogs, ducks,  and mice  for  long per iods  and in high t i l e r s  in the blood and 
in organs  r ich in re t ieu lo-endothe l ia l  ce l ls  and lymphocytes :  spleen,  bone m a r r o w ,  lymph glands, and l iver .  
F o r  this  r eason ,  cul tures  of human c i rcu la t ing  l e u k o c y t e s a t t r a c t e d o u r  attention as a poss ib le  adequate s y s -  
tem of lymphoid t i s sue  fo r  the study of the etiology of epidemic  hepat i t is  in v i t ro .  The cytogenetic  study of 
blood leukocyte cul tures  f rom patients  with v i rus  hepati t is  at var ious  per iods of the d i sease  [4, 7], and also 
f rom donors  ca r ry ing  the v i rus  [5] pointed to a high percen tage  of cel ls  with g ross  c h r o m o s o m a l  injuries .  
S imi lar  anomal ies  we re  found in a s e r i e s  of pa s sages  to cu l tures  of blood leukocytes  f rom healthy donors 
infected with pa t ien ts '  s e r a  [9]. In addition, the phenomenon of inhibition of b las t  t r ans fo rma t ion  of lympho-  
cytes  has  been obse rved  in p r i m a r y  cul tures  of blood leukocytes  f rom patients with infectious hepat i t is  [10]. 

Assuming  that the phenomena desc r ibed  above can be at t r ibuted to the p resence  of the et iological  agent 
of v i rus  hepat i t is ,  in this invest igat ion we studied the poss ibi l i ty  of its cultivation in blood leukocyte cul tures  
f r o m  healthy donors ,  s t imulated by phytohemagglutinin (PHA), by analyzing the degree  of inhibition of dif-  
fe rent ia t ion  of lymphotcytes  into b las t  cel ls ,  their  mitot ic  act ivi ty,  and the integr i ty  of the c h r o m o s o m a l  
appara tus .  

EXPERIMENTAL METHOD 

The infecting material, presumably containing the etiological agent, in the experiments of series I 
conisted of the blood serum from two paitents with virus hepatitis. The material was taken on the 3rd and 
5th days after the appearance of jaundice. Gross structural injuries to the chromosomes were found in cul- 
tures of blood leukocytes from these patients by cytogenetic investigations at the times indicated above in 
26 and 28% of lymphoeytes examined. The serum was added in a volume of 0.1 ml to cultures of bloodleuko- 
cytes from healthy donors. These cultures, containing 2 �9 106 cells/2 ml medium, were grown on medium 
No. 199 with the addition of 10% autologous serum and PHA (Wellcome) up to a concentration of 0.01 mg/ml. 
The leukocyte cultures (infected and control) were used 72 h after infection for cytogenetic analysis by the 
method of Moorhead and co-workers [11], and for determination of the mitotic activity and percentage of 
blast transformation by counting 1000 mononuclear cells in each preparation. Some cultures were used as 
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TABLE 1. 
Virus Hepatitis to Blood Leukocyte Cultures f rom Healthy Donors 

Results  of investiga- 
tion after  passage of 
blood serum of patient 
S to cultures of blood 
leukocytes f rom 
donors 

Dilution 

1/2" 10 -1 

1/4" 10 -2 

Results of Exper iments  of Series I on Passage  of Agent f rom Blood Serum of Patients with 

Passage  

1st 

2rid 

T ested leukocyte cul tures 
f rom blood of donors 

Uninfected culture f rom 
donor K 

Culture +mate r i a l  for passage 

Uninfected culture f rom 
donor V 

Culture +mate r i a l  for  passage 

Uninfected culture f rom 
donor L 

Culture +mate r i a l  for passage 

mitotic 
activity 
(in %) 

27.5 
19.5 

29.0 
16.3 

28.5 
12.5 

1/8. lO -3 

Results  of invest iga-  
tion after  passage of 
blood serum of patient 
G to cul tures of blood 
leukocytes f rom 
donors 

Index 

cell with 
chromo-  
somal  in- 
juries 
(in %) 

4/2 
16/10 

2/0 
22/12 

mitotic 
activity 
(in %) 

27.5 

15.3 

29/0 
12/0 

28.5 
10.7 

3rd 
2/2 

32/16 

cells with 

ch romo-  
somal  in- 
jur ies  
(in %) 

4/2 
lO/8 

2/0 
16/14 

2/2 
28/16 

Note. Results  of cytogenetic investigation of cul tures of blood leukocytes f rom patients: S, aged 10 years ,  
3rd day of ic ter ic  period - 26/16; G., aged 14 years ,  5th day of ic ter ic  period - 28/20. 
Legend: Numera tor  r ep resen t s  total number  of anomalies,  denominator number of g ross  anomalies  with- 
out gaps (in %). 

material for infection in a volume of 0.I ml in three consecutive passages. The original sera were diluted 
20, 400, and 8000 times during these passages. 

EXPERIMENTAL RESULTS 

The results given in Table 1 demonstrate the well marked injurious action of the agent present in the 
se ra  of patients with v i rus  hepatitis on the chromosomal  apparatus of the infected lymphocytes,  leading to 
a success ive  decrease  in mitot ic  activity of the cul tures .  In the course  of the passages,  despite repeated 
dilution of the original  mater ia l ,  the injurious action was increased.  

In the preceding se r ies  of experiments  the test  mater ia l  was t ransmit ted  to cul tures of blood leuko- 
cytes of the same donors.  Blood se rum f rom two other patients was used as infectious mater ia l  for  these 
cul tures;  the mate r ia l  was taken on the 5th day after  the appearance of jaundice. The cul tures  of blood 
leukocytes of these patients, in contras t  to those tested previously,  were  not subjected to cytogenetic study. 
The distinctive "cytogenetic background" of the infectious mater ia l s  was thus absent in this se r i e s  of ex-  
per iments .  In addition, se rum f r o m  a healthy donor was also used as mate r ia l  for passage,  and as an ad-  
ditional test  to indicate inhibition of the vital activity of lymphocytes  stimulated by the addition of PHA, the 
ability of the infected lymphocytes to undergo blast t ransformat ion  was studied. 

The resul t s  of these experiments  are  summar ized  in Tables 2 and 3. They ref lect  the success ive  
dec rease  in the mitotic index of the cells  and their  ability to undergo blast t ransformat ion  (by 50-67% at 
the 3rd passage) during passages  of the mate r ia l  f rom patients with v i rus  hepatitis.  The number  of lympho-  
cytes with injured chromosomes ,  which was a l ready increased  after  the f i r s t  passage,  increased  still  f u r -  
ther  by the 3rd passage to r each  3-6 t imes the control  value (uninfected cul tures  and cul tures inoculated 
with serum mate r i a l  f rom a healthy donor). It should be emphasized that, af ter  t r ip le  passage of the s e r a  
used for  infection, and also of the mate r ia l  f rom the 3rd passage of each se r ies  of exper iments  to human 
embryonic  kidney cell cultures,  no contaminating v i ra l  f lora  should be detected. 
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TABLE 3. Inhibit ion of Blast  T r a n s f o r m a t i o n  of Lymphocytes  
in Cultures  of Donors '  Blood Leukocytes  Infected with Mate r ia l  
f rom Pat ients  with Epidemic  Virus  Hepat i t is  (in passages)  

Dilution of 

m a t e r i a l  

I/2- 10 -1 
1/4.10 -e 
1/8. I0 -3 

Passage 

Culture of blood leuko- ! Culture of blood leukocytes 
eytes from donor Sh I from donor M 

material for infection 
I-B t 2-B [ H I 1-B [ 2-B ] H 

blast transformation (in %) 

nitial data for 
culture of 
donors' 
lymphocytes 

1st 
2nd 
3rd 

90,4196,9190,4 96,9 
55,9]77, I[66,3[78,3 
63,9175,8 66,0 t 78,3 
65,8173,6 66,5171,8 

90,4196,9 
89,7i92, 
90,192,7 
87,793,~ 

!65,8 89,7165,8 
-/28,6 

:]33,0 69,9140,3 
!t30,1 49,8[ -- 

89,785,889,7 

Legend: see  Tab le s  1 and 2. 

The p r e l i m i n a r y  r e su l t s  of these  exper iments ,  as well  as other  observa t ions  [9], thus d e m o n s t r a t e  
the possibi l i ty  of in v i t ro  passage  of the agent contained in the blood s e r u m  of pat ients  with v i rus  hepat i t i s  
to cul tures  of blood leukoeytes  of healthy donors  s t imula ted  with PHA. In the presen t  expe r imen t s ,  in addi-  
tion to data obtained by other  w o r k e r s  [9], the effect  of this agent was not only to damage  the c h r o m o s o m e s  
of lymphocytes  of the infected cul tures ,  but also to d e p r e s s  the i r  mitot ic  act ivi ty  and to inhibit the i r  ~bility 
to undergo blas t  t r ans fo rma t ion .  The hypothet ical  v i rus  nature  of the agent t r ansmi t t ed  in the p resen t  ex-  
pe r imen t s  is conf i rmed by e a r l i e r  cytogenet ic  s tudies  of cu l tures  of blood leukocytes  f rom pat ients  with 
epidemic  heapt i t is ,  convalescents ,  and donors  ca r ry ing  the v i rus ,  demons t ra t ion  of the specif ic  f l u o r e s -  
cence of lymphocytes  in immunof luorescence  exper imen t s  [6], and also the detect ion of dis t inct ive  v i rus  
pa r t i c les  during the e l e c t r o n - m i c r o s c o p i c  study of cul tures  of blood leukocytes f r o m  pat ients  with epidemic  
v i rus  hepat i t i s .  
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