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Rabbi t  ant i lymphocyt ic  s e r u m  (ALS) and complemen t  were  taken in doses causing death of 
50% of lymphocytes  (stained with 1% t rypan  blue solution). The number  of r o s e t t e - f o r m i n g  
and t r a n s f o r m e d  cei ls  in the r o s e t t e - f o r m a t i o n  and b l a s t - t r a n s f o r m a t i o n  tes t s  was 60 and 
24% of the number  in the contro l  r e spec t ive ly .  After  addition of 0.1 ml  of 10 mM solution 
of the p o t a s s i u m  sa l t  of hydroxyethylenediphosphonic acid,  belonging to the group of syn-  
thetic diphosphonates ,  a p ro tec t ive  ef fec t  was obse rved :  The number  of r o s e t t e - f o r m i n g  
and t r a n s f o r m e d  lymphocytes  did not differ  f r o m  the control ,  in which the t e s t  was c a r r i e d  
out with in tact  cel ls .  
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Synthetic diphosphonates belong to a group of comp lex - fo rming  compounds which bind ions of the alkal ine 
ear th  meta l s ,  including Ca ions,  which a r e  ut i l ized in complement -dependen t  immune  reac t ions .  The choice of 
this complexone  was de te rmined  by the fact  that,  unlike the widely used e thy lened iamine te t raace ta te  (EDTA), it 
has no marked  toxic act ion [1]. 

The object  of this invest igat ion was to study in v i t ro  the p ro tec t ive  act ion of diphosphonate compounds 
and, in pa r t i cu la r ,  the po ta s s ium sa l t  of hydroxyethylenediphosphonic acid (HEDPA), using a model  of immune 
injury to human lymphocytes  by ant i lymphocyt ic  s e r u m  (AI~).  

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

Lymphocytes  were  isolated f rom the p e r i p h e r a l  blood in a F i c o l l - V e r o g r a f i n  densi ty gradient  (density 
1.077). The suspens ion  contained 0.2 • 106 ce l l s /ml .  The dilutions of r abb i t  ALS and the quantity of comple -  
ment  n e c e s s a r y  to cause  death of 50% of human lymphocytes ,  r evea l ed  by staining with 1% t rypan  blue solution, 
we re  de te rmined  in p r e l i m i n a r y  exper imen t s .  The po t a s s ium sa l t  of HEDPA was used in a concentra t ion of 
10 mM. 

The functional s ta te  of  the T- lymphocytes  was de t e rmined  f rom their  abi l i ty to take pa r t  in the r o s e t t e -  
fo rmat ion  tes t  by the method of Mendes et  al. [5] in the modif icat ion of Pe t rov  et al. [4] and Kochergin [3], and 
in the b l a s t - t r a n s f o r m a t i o n  tes t  (BTT) of lymphocytes  with nonspecif ic  mitogen by the method of Z a r e t s k a y a  
et  al.  [2]. In 25 invest igat ions each of these  reac t ions  was c a r r i e d  out s imul taneous ly  in th ree  pa ra l l e l  t e s t s :  
1) a contro l  with intact  lymphocytes ;  2) r eac t ion  with washed lymphocytes  a f t e r  injury by ALS and complemen t  
in a dose causing death of 50% of the cel ls  ; 3) a r eac t ion  with washed lymphocytes  incubated with ALS and 
complemen t  for 30 rain a t  37~ in the p r e s e n c e  of the po ta s s ium sal ts  of HEDPA in a dose of 0.1 ml  of 10 mM 
solution to 1 ml  of lymphocyte suspension (final concentra t ion 1 mM). 

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

It was noted during analys is  of the resu l t s  that  the number  of r o s e t t e - f o r m i n g  T- lymphocy tes  in the case  
of p r e l i m i n a r y  t r e a t m e n t  with ALS and complemen t  was 60% compared  with the contro l  (intact cel ls ) ,  whereas  
the number  of t r a n s f o r m e d  cel ls  in the BTT was only 24%. The di f ference  between the r e su l t s  of these  tes ts  
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can  be explained by the fact  that  the m e m b r a n e  of some  lymphocytes  shown by staining with 1% t rypan  blue 
solution to have died s t i l l  r emained  capable  of fixing sheep ' s  red cel ls  for  some  t ime.  This fact  was ver i f ied  
by pe r fo rming  the r o s e t t e - f o r m a t i o n  t e s t  with comple te ly  dead cel ls  obtained a f te r  t r e a t m e n t  with la rge  doses  
of  ALS and complement .  Some of these  cel ls  were  found to fix 1, 2, or in some cases  even 3 red  cel ls  to t hem-  
se lves .  In expe r imen t s  with lymphocytes  t rea ted  with ALS and complemen t  in the p r e sence  of HEDPA, the p e r -  
centages of r o s e t t e - f o r m i n g  cel ls  and of cel ls  t r a n s f o r m e d  under  the influence of phytohemagglut inin were  v i r -  
tually indis t inguishable  f r o m  the control .  S ta t i s t ica l  ana lys i s  of the data showed that  the effect  of HEDPA is 
s ignif icant  (P < 0.05). 

I t  can  thus be  concluded f r o m  the r e su l t s  of these  invest igat ions that  the p o t a s s i u m  sa l t  of HEDPA p r o -  
tects  T- lymphocy tes  aga ins t  immune  injury caused by ALS and complement ,  poss ib ly  as  a r e s u l t  of  binding of 
Ca ions. Some injured lymphocytes ,  cons idered  to be dead on the bas is  of staining with 1% t rypan  blue so lu-  
tion, could s t i l l  f o r m  r o s e t t e s  with sheep ' s  r ed  cel ls .  Finally,  the b l a s t - t r a n s f o r m a t i o n  tes t  was shown to be 
more  sens i t ive  than the r o s e t t e - f o r m a t i o n  t e s t  for a s s e s s m e n t  of the viabi l i ty  of T- lymphocy tes .  
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Accumula t ion  of e ry thro id  cel ls  and granulocytes ,  changes in the re la t ive  and absolute  numbers  
of T - ,  B- ,  and "null" lymphocytes ,  and a lso  sha rp  inhibition of the p r i m a r y  immune r e s p o n s e  
were  found in the spleen of CBA mice  t r ea ted  with specif ic  an t ie ry th rocy t ic  s e r u m  (AES). The 
inductive phase  of immunogenes i s  proved to be sens i t ive  to the act ion of AES. Inject ion of 
syngeneie  mac rophages  and splenocytes  did not o v e r c o m e  the immunodepress ion .  The r e su l t s  
can be r ega rded  as evidence of the ex i s tence  of functional dependence between the i m m u n o -  
competen t  cel ls  of  the spleen and the i r  nonlymphoid hematopoiet ic  mic roenv i ronment .  

KEY WORDS: immune r e s p o n s e ;  T -  and B-ce l l s ;  mic roenv i ronment .  

The mouse  spleen is an impor tan t  p e r i p h e r a l  o rgan  of immunity.  In the p l a s m a  cel ls  of its r ed  pulp, 
m o s t  of the humora l  antibodies of  the o r g a n i s m  a r e  synthes ized in r e s p o n s e  to in t raper i tonea l  or  intravenous 
inject ion of an antigen [1]. Meanwhile marked  hematopoies i s  takes place in the spleen.  Cells  of the e r y t h r o - ,  
mye lo - ,  and megaka ryocy t i c  type coexis t  with lymphocytes .  It  may be that  a hematopoie t ic  m ic roenv i ronmen t  
is e s sen t i a l  for  the n o r m a l  functioning of immunocompeten t  cel ls .  If this is t rue ,  a change in the ra t io  between 
hematopoie t ic  nonlymphoid components  of the red pulp or injury to them may  be re f l ec ted  in the intensi ty of the 
immune  r e sponse .  There  a r e  as  ye t  only so l i t a ry  communica t ions  that sugges t  the ex is tence  of a functional 

*Deceased.  

R e s e a r c h  Inst i tute  of Medical  Radiology,  Academy of Medical  Sciences  of  the USSR, Obninsk. (Presen ted  
by Academic ian  of the Academy of Medical  Sciences  of the USSR N. A. Fedorov.)  Trans la ted  f r o m  Byul le ten '  
l~ksper imenta l 'no i  Biologii i Meditsiny,  Vol. 87, No. 3, pp. 260-263, March,  1979. Original  a r t i c l e  submit ted 

June 2, 1978. 

254 0007-4888/79/8703- 0254507.50 �9 1979 Plemtrn Publishing Corpora t ion  


