
MICROBIOLOGY AND IMMUNOLOGY 

A C T I O N  O F  D I - I O D O B E N Z O T E P A  ON F U N C T I O N A L L Y  

D I F F E R E N T  T - L Y M P H O C Y T E  S U B P O P U L A T I O N S  

G .  N. D r a n n i k ,  V .  M.  M a n ' k o ,  
A c a d e m i c i a n  R .  V .  P e t r o v , *  P .  
a n d  N. I .  S h a r y k i n a  

Y a .  S o l o g u b ,  
UDC 612.112.94.017.1.014.46 : 

615.277.3 

Di- iodobenzotepa (DIB) was given p e r  os daily for  3 days in a dose of 25 m g / k g  to CBA mice .  
A dec r ea se  in the number  of nucleated cel ls  in the thymus by 74% and in the bone m a r r o w  by 
29~ was observed .  Exper imen t s  with t ransplanta t ion  of lymphocytes  f r o m  m i c e  t r ea ted  with 
DIB into intact or  lethally i r r ad ia ted  (CBA • C57BL/6J )F  1 mice  showed that DIB has no effect  
on the he lpe r  act ivi ty  of T - lymphocy te s  but d e p r e s s e s  the  functional act ivi ty of B- lymphocytes  
and T - lymphocy te s ,  inducing the graf t  ve r sus  host  react ion,  and of T - s u p p r e s s o r  cel ls .  
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Recent  invest igat ions have demons t ra t ed  the functional he terogenei ty  of T-  and B- lymphocytes  [1]. It is 
t h e r e f o r e  in teres t ing to seek  p r epa ra t i ons  with se lec t ive  act ion on functionally d i f ferent  lymphocyte  subpopu- 
lat ions and on in terac t ion  between them.  

The object  of this  invest igat ion was to study the action of di - iodobenzotepa (DIB) on the functions of d i f fer -  
ent T - lymphocy te  populations,  including T - h e l p e r s  and T - s u p p r e s s o r s .  DIB (N- 2 ,5-di - iodobenzoyl-  N', N', N", 
N"-d ie thy lene t r iamide  of phosphor ic  acid) is a halogen-containing analog of benzotepa (benzoyl d ie thylenet r i -  
amide of phosphor ic  acid), a compound with high an t i tumor  act ivi ty ,  belonging to the group of alkylat ing c o m -  
pounds and, in l a rge  doses ,  can cause  depress ion  of lympho-  and mye lopo ies i s  [3-6]. 

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

CBA and (CBA x C57BL/6J)F~ m i c e  f r o m  the Stolbovaya nu r se ry ,  Academy of Medical  Sciences of the 
USSR, were  used.  DIB was given to the cel l  donors  p e r  os as a suspens ion in 0.5-1% s t a r ch  solution, daily 
for  3 days in a dose of 25 m g / k g .  The cel ls  we re  isolated 24 h a f t e r  the l a s t  injection of the compound. LDs0 
for  mice  was 500 m g / k g .  Mice of the control  groups rece ived  only s ta rch  solutions p e r  os. 

The cell  rec ip ien ts  we re  i r rad ia ted  with T- rays  in a dose of 850 R 4-24 h before  intravenous inoculation 
of the cel ls .  The dose r a t e  was 124.9-114 R / m i n .  

The act ion of DIB on the coopera t ive  abil i ty of T -  or  B- lymphocytes  t r ea t ed  with the compound was in- 
ves t igated by the method of Mitchell  and Mi l le r  [11]. Lethal ly i r rad ia ted  mice  were  inoculated with 107 bone 
m a r r o w  cel l s  and 2 • 107 syngeneic  thymoeytes  isolated f rom mice  t r ea t ed  with DIB or  untreated mice ,  mixed 
with 2 x  108 sheep ' s  red blood cells  (SRBC). In some exper iments ,  instead of intact bone mar row ,  b o n e m a r r o w  
cel ls  f rom m i c e  t r ea t ed  with the compound were  used.  The number  of hemolys in  forming cel ls  in the r e c ip -  
ients '  spleen was de te rmined  by J e r n e ' s  method [10] 7 days l a t e r .  

To invest igate  the action of DIB on the abil i ty of T - lymphocy t e s  to induce the g ra f t  ve r sus  host  reac t ion  
(GVHR) the model  suggested by Blomgren  and Andersson  [7] was used. A dose of 105-2x 107 thymus or  spleen 
cel ls  f rom the C BA m i c e  aged 10-12 weeks,  e i ther  intact or  t r e a t ed  with DIB, was injected into (CBA x C57BL/  
6J)F 1 mice  aged 4-6 weeks .  On the 8th day a f t e r  t ransplan ta t ion  the intensi ty of the GVHR was es t imated  f rom 
the development  of sp lenomegaly ,  a s s e s s e d  as the splenic index [13]. 
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T A B L E  1. Ef fec t  of DIB on He lpe r  Act iv i ty  of T - L y m p h o c y t e s  
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Fig.  1. Effec t  of ,DIB on abil i ty of sp leen  and thymus  ce l ls  to in- 
duce GVHR. 1) Intact  sp leen  ce l ls ;  2) sp leen  ce l ls  t r e a t e d  with 
DIB; 3) intact  t hymus  ce l l s ;  4) t hymus  ce l ls  t r e a t e d  with DIB. 
Ordinate ,  sp lenic  index, a b s c i s s a ,  n u m b e r  of t r ansp l a t ed  ce l l s .  

Fig.  2. Effec t  of DIB on f o r m a t i o n  of T - s u p p r e s s o r  l ymphocy t e s .  
1) Intact  F l mice ;  2) m i c e  r ece iv ing  5 x 107 sp leen  ce l ls  of intact  
CBA m i c e ;  3) m i c e  r ece iv ing  5 x 107 sp leen  ce l l s  of DBA m i c e  
t r e a t e d  with DtB. Ordinate ,  n u m b e r  of AFC in spleen.  

The effect  of DIB on T - s u p p r e s s o r  f o r m a t i o n  was  studied by M S l l e r ' s  me thod  [12], Splenoeytes  (5 • 107) 
of CBA m i c e  t r e a t e d  with DIB w e r e  injected i n t r avenous ly  into (CBA x C 5 7 B L / 6 J ) F  t m i c e .  Af te r  7-8  days  the 
r ec ip i en t s  w e r e  g iven an in jec t ion of 5 • 108 SRBC and the  n u m b e r  of h e m o l y s i n - f o r m i n g  ce l l s  in the a n i m a l s '  
sp leen was  counted 5 days  l a t e r  by J e r n e ' s  me thod .  F 1 m i c e  r ece iv ing  sp lenocy tes  of in tact  m i c e  mixed  with 
SHBC o r  SRBC alone s e r v e d  as  c o n t r o l s .  

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

The ef fec t  of DIB on he lpe r  ac t iv i ty  of T - l y m p h o c y t e s ,  as r e f l ec t ed  in the i r  abi l i ty  to coope ra t e  with B- 
l ymphoey te s ,  is shown in Table  1. Af te r  t r ansp lan t a t i on  of bone m a r r o w  ce l l s  of m i c e  t r e a t e d  with the c o m -  
pound,  mixed  with in tac t  t h y m o c y t e s ,  into i r r a d i a t e d  r ec ip i en t s  the  n u m b e r  of a n t i b o d y - f o r m i n g  ce l l s  (AFC) 
was  reduced  on a v e r a g e  (based on the  r e s u l t s  of four  expe r imen t s )  by  64% c o m p a r e d  with t r ansp lan t a t i on  of 
the same  doses  of in tact  ce l l s .  However ,  when the r ec ip i en t s  w e r e  injected with intact  bone m a r r o w  ce l l s  
mixed  with thymus  ce l l s  i so la ted  f r o m  m i c e  r ece iv ing  DIB, the n u m b e r  of AFC was  i n c r e a s e d  on ave ra g e  by 
3.9 t i m e s .  When the r e s u l t s  a r e  ana lyzed  it m u s t  be r e m e m b e r e d  that  when m i c e  a r e  t r e a t ed  with the c o m -  
pound in these  doses  the n u m b e r  of nuclea ted  ce l ls  in t he i r  thymus  fal ls  f r o m  (267.3 ~18 .1 )x  106 to  (68.4"  
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12.1) x 106, i .e. ,  it is reduced by 76~. The number of nucleated bone m ar ro w  cells,  counted pe r  femur ,  was 
reduced only a l i t t le:  F rom (21.5 ~- 3.3) x 106 to (15.5 • 1.3) x l0 G, i .e. ,  by 29~. This shows that DIB depresses  

i 

the functional activity of B-lymphoeytes  and, despite exhaustion of the thymus,  it does not affect  the he lper  
function of the thymocytes .  The action of DIB on the thymus r e sembles  the action of hydrocor t i sone .  Just 
as af ter  injection of hydrocor t i sone  (125 mg/kg)  leads to exhaustion but does not affect the helper  activity of 
the T- lymphocytes  [8]. However,  unlike hydroeor t i sone ,  which does not affect ability of thymocytes  or spleen 
cells  to induce to GVHR [7, 9], DIB led to the vir tual ly total loss of this function of the lymphocytes (Fig. 1). 

The action of DIB on T - s u p p r e s s o r  format ion  is i l lustrated in Fig. 2. Clear ly  DIB abolished T - s u p p r e s -  
sor  format ion.  In the spleen of F 1 mice  receiving splenocytes f rom CBA mice  t rea ted  with DIB, mixed with 
SRBC, the same number  of AFC were  found as in the spleen of F 1 mice  receiving eryChrocytic antigens only. 
Meanwhile t ransplantat ion of intact splenoeytes containing T - s u p p r e s s o r s ,  mixed with SRBC, into F 1 mice  r e -  
duced the number  of AFC by half. 

Although DIB has no effect on the he lper  function of T- lymphocytes ,  it thus dep res ses  functional activity 
of B-lymphocytes ,  of T- lymphoeytes  inducing the GVHR, and of T - s u p p r e s s o r  cel ls .  

The re la t ive  se lect iv i ty  of action of DIB on T - s u p p r e s s o r s  which, as has been shown [2], a re  activated 
during tumor  growth, may  be evidence that one of the mechanisms lying at the basis  of the ant i tumor action of 
DIB is depress ion  of the act ivi ty or  el imination of this pa r t i cu la r  subpopulation of T- lymphoeytes .  
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