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The immunologica l  ac t iv i ty  of the c i rcula t ing  lymphocytes  was studied in 36 pat ients  with 
chronic  l iver  d i s ea se s  by means  of the b l a s t - t r an s fo rma t ion  reac t ion  in v i t ro  in the p r e s -  
ence of phytohemagglut inin (PHA) and other  s t imu la to r s .  The effect  of prednisolone and 
6 - m e r c a p t o p u r i n e  on t r ans fo rma t ion  of the lymphocytes  was de te rmined .  In pat ients  with 
chronic  hepat i t is  and c i r r h o s i s  of the l i ve r  inhibition of b l a s t - t r an s fo rma t ion  of abe Iympho-  
cytes  was obse rved  in the p re sence  of PHA, evidently indicating a d e c r e a s e  in the i r  im-  
munoreac t iv i ty .  In some pat ients  with these d i seases  the lymphocytes  responded to DNA 
and l iver  homogenate .  In pat ients  rece iv ing  immunodep re s san t s ,  b l a s t - t r ans fo rma t ion  of the 
cel ls  in cul ture  was reduced  to a ce r ta in  degree .  The possibi l i ty  of evaluating the ef fec-  
t iveness  of i m m unodep re s s an t  therapy by means  of the b l a s t - t r an s fo rma t ion  reac t ion  is d is -  
cussed.  

Autoimmune mechanisms play an important role in the pathogenesis of chronic diseases of the liver 
and, in particular, of certain forms of cirrhosis [4]~ 

The object of the present investigation was to study blast-transformation of circulating lymphoeytes 
in vitro in the presence of phytohenlagglutinin (PHA) and other stimulators in chronic diseases of the liver. 

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

Cultures  of c i rcula t ing  lymphocytes  f rom 36 pat ients  aged f r o m  18 to 56 y e a r s  were  invest igated.  Of 
this number  16 pat ients  had pos tnecro t ic  act ive  c i r r h o s i s  of the l ive r  during a f lare-up and 3 were  in a 
phase of r e m i s s i o n ,  12 patients  had b i l i a ry  c i r r h o s i s  of the l iver  during a f lare-up,  including 9 with p r i -  
m a r y  and 3 with secondary  f o r m s ,  and 5 patients  had a f la re-up  of chronic  hepat i t i s .  The diagnosis  in all  
pat ients  was conf i rmed by l a p a r o s c o p y ,  l iver  scanning,  and other  ins t rumenta l  methods of invest igat ion.  
As a rule  the indices of the l ive r  function t e s t s  were  a l t e red .  In 6 patients  the p r o g r e s s i v e  course  of the 
d i sease  led to death; 17 pat ients  r ece ived  cor t i cos te ro ids  and 3 pat ients  r ece ived  6 - m e r c a p t o p u r i n e .  
Twelve patients of this group were investigated before and after treatment and 8 patients were investigated 
during prolonged (2-3 years) treatment with r ednisolone. 

Besides the patients with chronic liv.r diseases, patients with other diseases not affecting the liver, 
and also clinically healthy donors (35 persons) were investigated. 

Cultures of lymphocytes were prepared by Hirsehhorn's method [3]. The cells were grown on cover 
slips in penicillin flasks in medium No. 199 with 15-20% autologous plasma or with fresh human group 0 (I) 
donor's plasma, inactivated at 56~ The number of transformed cells was counted in 500 cells in fixed 
and stained films. 

All-Union R es ea r ch  Insti tute of Gas t roen te ro logy ,  Minis t ry  of Health of the USSR, Moscow. Facul ty 
of  Clinical  Surgery ,  I. Mo Sechenov F i r s t  Moscow Medical Inst i tute ,  Moscow. (Presented  by Academic ian  
of the Academy of Medical Sciences of the USSR V. Kh. Vasilenko.) T rans l a t ed  f r o m  Byul le ten '  ~ k s p e r i -  
menta l 'no i  Biologii i Meditsiny,  Vol. 74, No. 8, pp. 49-52, August, 1972. Original  a r t i c le  submit ted May 21, 
1971. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

917 



Phytohemagglut inin (PHA) (M, Difco) in a dose of 
0.01 m l / m l  leukocyte suspens ion was used as nonspecif ic 
s t imula to r  in 36 pat ients ;  all t es t s  were  c a r r i e d  out with 
the s ame  batch of PHA. Native DNA f r o m  calf  thymus in 
a concentra t ion  of 1-2 p g / m l  was used as the nonspecif ic  
s t imu la to r  in 20 pat ients ,  and l ive r  ex t r ac t  made up in 
physiological  saline (1:10),  with a prote in  concentra t ion 
of be tween 50 and 100 rag%, was used in 10 pat ients .  The 
ex t r ac t  was p r e p a r e d  f r o m  the l ive r  t i ssue  of patients  
with chronic  d i seases  of the l ive r  undergoing operat ion.  
Bes ides  cul tures  to which the s t imula to r s  were  added, 
o ther  contro ls  without s t imu la to r s  we re  se t  up. 

Fig. 1. T r a n s f o r m a t i o n  of lymphocytes  
in vi t ro:  a) lymphoblas ts  and l y m p h o -  
eytes;  b) mi tos i s .  Azure -eos in ,  420 x .  
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Fig. 2. B la s t - t r ans fo rma t ion  of l y m p h o -  
cytes  of pat ients  with chronic  l ive r  di-  
s e a s e s .  Ordinate ,  mean  indices of b l a s t -  
t r a n s f o r m a t i o n  (in %) with s tandard  d e -  
viation; a b s c i s s a :  1) normal ;  2) pos t -  
necro t ic  act ive  c i r r h o s i s  in the f la re-up  
period;  3) pos tnecro t ic  ac t ive  c i r r h o s i s  
in the r e m i s s i o n  period;  4) ac t ive  b i l i a ry  
c i r r h o s i s  of the l iver ;  5) chronic  hepa-  
t i t i s .  

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

The l a r g e s t  number  of t r a n s f o r m e d  cel ls  was o b -  
s e rved  on the 3rd-4th  day of cult ivation of the l ympho-  
cytes  with PHA, DNA, or  l iver  ex t rac t .  Mitosis  was f r e -  
quently obse rved  in the t r a n s f o r m e d  cul tures  (Fig. 1). 
Spontaneous t r ans fo rma t ion  of lymphocytes  into m a c r o -  
phages of f ibroblas ts  was obse rved  in the cul tures  without 
s t imu la to r s .  Cultures of cel ls  obtained f r o m  patients  with 
chronic  d i seases  of the l ive r  were  often unstable.  

It will be c l ea r  f rom Fig. 2 that  the functional ac t iv-  
ity of the lymphocytes  was sl ightly reduced  in the pat ients  
with chronic  hepati t is  and c i r rhos i s  of  the l iver .  The in- 
d ices  of b l a s t - t r an s fo rma t ion  of the lymphocytes  var ied  
in these pat ients  f r o m  30 to 87%. No definite re la t ionsh ip  
could be found between ac t iv i ty  of the lymphocytes  in this 
r eac t ion  and the cl inical  o r  pathological  f o rm of the l ive r  
d i s ea se .  The highest  intensi ty of the reac t ion  {72-87%) 
was obse rved  in only 3 pat ients  se r ious ly  ill with a rapidly  
p r o g r e s s i v e  "juvenile" c i r r h o s i s  and with p r i m a r y  b i l i a ry  
c i r r h o s i s  of the l iver ,  who died soon a f t e r  f r o m  hepatic 
fa i lure .  

In para l le l  t e s t s  in which the autologous p l a sma  was 
rep laced  by homologous the r e su l t s  of the b l a s t - t r a n s f o r -  
mati0n r eac t ion  of the lymphocytes  were  unchanged (18 
pat ients) .  

In r e s p o n s e  to DNA a b l a s t - t r a n s f o r m a t i o n  reac t ion  of the lymphocytes  was obse rved  in near ly  half  
of the patients  tes ted  (in 9 of 20), mainly  in pat ients  with pos tnecro t ic  c i r r h o s i s  of the l ive r  or  with chronic  
hepat i t is  in the ac t ive  phase (on the a v e r a g e  up to 18% of b l a s t  cel ls) .  When l ive r  ex t r ac t  was used  a posi -  
t ive reac t ion  was obtained in only 3 patients  with c i r r h o s i s  of the l iver  during a f lare-up (18, 14, 8%, r e -  
spect ively) .  Lymphocytes  of the donors of the control  group (25 subjects)  did not r e a c t  to these subs tances .  

Inves t igat ion of the dynamics  of the lymphocyte  reac t ion  a f t e r  t r e a t m e n t  with PHA during i m m u n o -  
d e p r e s s a n t  therapy  r evea led  s ignif icant  d i f fe rences :  in 6 pat ients  ma rked  inhibition of the reac t ion  was 
found, in 4 the re  was no change,  and in 2 there  was an inc rease  in b l a s t - t r ans fo rma t ion  (Fig. 3). 

Compar i son  of the e f fec t iveness  of immunodep re s san t  therapy  with the act ivi ty  of the lymphocytes  in 
the b las t - - t ransformat ion r eac t ion  in v i t ro  in 20 pat ients  showed that  cl inical  improvemen t  was accompanied  
by  a dec r ea se  in the immunoreac t iv i ty  of the lymphocytes  in v i t ro .  

Prednisolone  therapy led to a dec r ea se  in the reac t ion  of the lymphocytes  to DNA. 

These  invest igat ions showed some d e c r e a s e  in the functional ac t iv i ty  of the lymphocytes  in the b l a s t -  
t r a n s f o r m a t i o n  r eac t ion  in pat ients  with chronic  hepat i t is  and c i r r h o s i s  of the l ive r  compa red  with the 
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Fig. 3. Effect  of immunodepre s -  
sants  on b l a s t - t r an s fo rm a t i on  of 
lymphocytes  in v i t ro .  Ordinate ,  
number  of cel ls  t r a n s f o r m e d  into 
b l a s t  cel ls  (in %), before  t r e a t -  
ment  (a) and a f t e r  t r e a t m e n t  (b). 

control group. This decrease was connected with the properties 
of the cells themselves and not with the effect of plasma (humoral) 
fac to r s .  

Only lymphocytes  f r o m  patients  with chronic  d i seases  of the 
l i ve r  r eac t ed  to DNA and l ive r  ex t rac t .  The low propor t ion  of 
t r a n s f o r m e d  cells  can probably be a t t r ibuted to the insuff icient  
number  of lymphocytes  sens i t ized  to these pa r t i cu la r  agents .  An 
i nc r ea se  in the concentra t ion  of these subs tances  frequer, tly led to 
lys is  of the cu l tures .  Very probably in the pat ients  invest igated the 
pe rmeab i l i ty  of the cell  m e m b r a n e s  of the lymphoeytes  could have 
been  modified by the preceding  hormone  therapy,  f i r s t  reducing the 
ability of the lymphocytes to undergo blast-transformation in the 
presence of these agents. Reports to this effect have been pub- 
lished in the literature [2]. Some workers associate the decrease 
in reactivity of the lymphocytes to PHA with persistent virus infec- 
tion [5, 7]. 

The clinical significance of the blast-transformation reaction 
in different diseases, including diseases of the liver, still remains 

uncer ta in .  The avai lab le  data on this quest ion have usual ly  been obtained by the study of smal l  h e t e r o g e -  
neous groups of pat ients ,  with the r e s u l t  that  con t rad ic tory  conclusions have been drawn [1, 6]. 

It  can be postulated on the bas i s  of data in the l i t e ra tu re  and the r e su l t s  desc r ibed  above that  the 
phenomenon of t r an s fo rm a t i on  of lymphocytes  in v i t ro  under the influence of d i f ferent  s t imu la to r s  may  r e -  
f lect  to some extent  an immunological  r eac t ion  c a r r i e d  out by immunocompeten t  cel ls .  The fact  that  a posi -  
t ive reac t ion  to DNA is found mos t  f requently in pat ients  with an  act ive pathological  p roce s s  in the l i ve r  
can pe rhaps  be explained on the grounds that  des t ruc t ion  of the t i ssue  is accompanied  by the r e l e a s e  of f ree  
DNA into the blood s t r e a m ,  and when this DNA is incorpora ted  into immunologica l ly  act ive  complexes  it 
sens i t i zes  the pa t ien t ' s  lymphocytes  or  plays the ro le  of an adjuvant.  

The extent  of the dec r ea s e  in immunological  r eac t iv i ty  of the lymphocytes  in pat ients  rece iv ing  im-  
munodepres san t s  va r i ed  f r o m  individual to individual.  Be t te r  r e su l t s  of immunodep re s san t  therapy were  
found in patients  in whom b l a s t - t r an s fo rm a t i on  of the lymphoeytes  was sha rp ly  reduced  in the course  of 
t r e a t m e n t  (Fig. 3). Consequently,  the immunoreac t iv i ty  of the lymphocytes  can be modified by chemothe r -  
apy.  The r e s p o n s e  of lymphocytes  in v i t ro  to antigen in the course  of immunodep re s san t  therapy can be 
used  as an indicator  of the e f fec t iveness  of t r e a tmen t .  
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