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The effect of a synthetic antioxidant inhibitor belonging to the 3-hydroxypyridine class, com- 
pound OP-6, on functions of immunocompctent and stem cells was studied in mice. Models of 
synthesis of antibodies against sheep's red blood cells (local hemolysis and hemagglutination 
tests),  endogenous and exogenous colony formation in (CB~ x C 57BL/6j)F 1 mice and homo- 
grafting CBA mice with skin from C57BL/6j donors were used. Compound OP-6 was shown to 
have an immunodepressive action on both humoral and cellular immunity, but it did not depress 
the colony-forming ability of the stem cells o r  protect  them against the action of irradiation. 
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Natural and synthetic antioxidant inhibitors (vitamin E~ alkyl-substitutedphenols, and3-hydroxypyridines) 
have recently found increasingly wide application in biology and medicine [4, 5]. They have antitumor and 
radioprotective propert ies  as well as other types of biological activity [2]. These propert ies  of the antioxidant 
inhibitors may perhaps be connected with thei r  effect on the intensity of f ree- radica l  reactions in various 
components of the cell and also with thei r  action on the physicochemical propert ies  and functional activity of 
membranes [1]. 

It was this last  effect which motivated the present  study of the immunotropic propert ies  of antioxidant 
inhibitors, for a connection has been shown between the immunodepressive action of a number of pharmacologi- 
cal agents and their  effects on permeability of lymphocyte plasma membranes [3]. In the investigation de- 
scribed below the effect of compound OP-6, a synthetic antioxidant inhibitor belonging to the 3-hydroxypyridine 
class, on functions of immunocompetent and stem cells was studied in mice. 

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

Synthesis of antibodies against sheep's red  blood cells (SRBC) was studied by Je rne ' s  local hemolysis 
test  [6] and by the hemagglutination test,  endogenous and exogenous colony formation was studied by the method 
of Till  and McCulloch [7], and survival of skin grafts from C57BL]~j donors transplanted on CBA mice were 
studied in experiments on (CBA x C 57BL/6j)F i mice. 

Water-soluble compound OP-6 was injected intraperitoneally into mice (three ser ies  of experiments, 15 
mice in each series)  in single doses of 50, 100, and 200 mg/kg respectively 24 h before, on the day of, and 24 h 
after  immunization with 0.5 ml of a 10% suspension of SRBC. The compound was injected into mice of a 
separate group in a dose of 100 mg/kg simultaneously with immunization, and thereaf ter  for  4 days. On the 
5th day after  immunization the antibody t i te r  was determined in the blood serum by the direct hemagglutination 
tes t .  The number of antibody-forming ceils (AFC) per  10 x 106 spleen cells was counted by the local hemolysis 
tes t .  

To produce endogenous colony formation the mice were i r radiated on the RUM-200 apparatus at the ra te  
of 41 R/rain in doses of 600, 700, 800, and 900 R. Compound OP-6 was injected in a single dose of 200 mg/kg 
into mice of three  groups (30 animals in each group)30 minbefore  irradiation. 
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Fig.  1. Act ion of compound O P - 6  on synthes is  of 
antibodies agains t  SRBC in mouse  spleen depend-  
Lug on dose  and t ime  of inject ion.  Ordinate ,  
n u m b e r  of AFC pe r  10 • l 0  p spleen ce l l s ,  a) C o m -  
pound O P - 6  injected 24 h be fo re  immuniza t ion ,  
b) on day of  immuniza t ion ,  c) 24 h a f t e r  immun i -  
zation.  1) Control;  2) 200 m g / k g  once only; 3) 
100 m g / k g  once only; 4) 50 m g / k g  once only; 5) 
100 mg/tzg daily for  5 days.  
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Fig.  2. Effec t  of  compound O P -  
6 on colony fo rma t ion  in mouse  
spleen a f t e r  d i f ferent  doses  of 
i r r ad ia t ion .  A b s c i s s a ,  dose of 
irradiation (in R); ordinate, 
number of colony-forming units 
per spleen, i) Control, 2) ex- 
periment. 

Exogenous colonies  in the spleen w e r e  counted in mice  i r r ad i a t ed  in a dose of 1200 t a d  f r o m  a 137Cs 
s o u r c e  of  ~/ r a y s .  In t r ape r i tonea l  in jec t ions  of  105 spleen ce l l s  w e r e  g iven  to 30 m i c e  24 h l a te r ,  ano ther  
30 m i c e  r ece ived  105 bone m a r r o w  cel l s  in t ravenous ly ,  and 30 m i c e  s e r v e d  as  con t ro l s .  Compound OP-6  was 
in jec ted  as a s ingle  dose  of  200 m g / k g  a f t e r  4-6 h. 

Skin g r a f t s  measu r ing  1.5 • 1.5 cm were  t r ansp lan ted  on the dorsa l  reg ion  in the  usual  way. Compound 
O P - 6  was in jec ted  in t raper i tonea l ly ,  s ta r t ing  2 days be fo re  o r  on the  day of graf t ing,  in a dose  of 100 m g / k g  
daily until the f i r s t  s igns of r e j ec t ion  appeared .  The  m e a n  length of  surv iva l  of  the  g r a f t s  s e r v e d  as  a m e a -  
su re  0f i ts  action.  

The  r e s u l t s  of al l  the  expe r imen t s  were  subjected to s ta t i s t ica l  ana lys i s  by the  F i s h e r - S t u d e n t  method.  

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

The  local  hemolys i s  in gel t e s t  r evea l ed  a d e c r e a s e  in the number  of  AFC in the spleens  of  the m i c e  
following a single inject ion of compound OP-6  in a dose  of 200 m g / k g  s imul taneous ly  with immunizat ion .  An 
even g r e a t e r  d e c r e a s e  in the number  of AFC was obse rved  when compound OP-6  was given s imul taneous ly  
with and fo r  the  next  4 days a f t e r  immuniza t ion  in a daily dose  of 100 mg/qvg (Fig. 1). Di f fe rences  f r o m  the 
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TABLE 1. 
on Mice  T r e a t e d  with Compound OP-6  

Length of Survival  of Skin Al logra f t s  

Dose of Length of 
compound Beginning of administra-survival of p 
OP-6, mg/kg tion of compound ~raft(M~m) 

t00 Twodaysbefore grafting tl,4--+0,59 0,0l 
100 On day of grafting 13,2_+0,75 0,001 

control -- 8.4+0.5 -- 

control  w e r e  s ta t i s t i ca l ly  s ignif icant  in both g roups  (P = 0.001). Hemagglut inin t i t e r s  also fell  f r o m  1: 32- 
I :  64 to 1:4-1:8. 

A single injection of the compound into the animals in doses of 100 and 50 mg/kg simultaneously with 
immunization had no immunodepressive action. When the compound was injected in a single dose 24 h before 
immunization, no decrease in the number of AFC was observed whatever the dose given; conversely, a dose 
of 100 mg/kg at this time had a slight stimulating action (Fig. 1). Differences from the control are statistically 
significant (P = 0,004). Injection of the compound into the animals in doses of 50 and 100 mg/kg 24 h after 
immunization with SRBC was ineffective. A dose of 200 mg/kg reduced the number of plaques (P < 0.001). 

The  r e s u l t s  a r e  evidence that  compound OP-6  has  an i m m u n o d e p r e s s i v e  act ion when injected as a s ingle 
dose of 200 m g / k g  s imul taneous ly  with o r  24 h a f t e r  immunizat ion,  and also when injected repea ted ly  (5 t imes )  
in a dose  of  100 m g / kg ,  s t a r t ing  f r o m  the day of immuniza t ion .  Inject ion of the compound in a dose of 100 
m g / k g  24 h be fo re  immuniza t ion  with SRBC, however ,  had a s t imula t ing  act ion on antibody synthes is .  

The  study of the kinet ics  of  colony fo rma t ion  in the  spleen following inject ion of compound OP-6  showed 
a delayed d e c r e a s e  in the num ber  of  endogenous co lony- fo rming  units (CFU) c o m p a r e d  with the  contro l ,  de -  
pending on the dose of i r r ad i a t i on  (Fig.  2). The  r e s u l t s  a r e  evidence of the  p ro t ec t ive  act ion of the compound 
on s t e m  ce l l s .  

On a model  of  exogenous colony format ion ,  in which 105 bone m a r r o w  ce l l s  w e r e  t r ansp lan ted  f r o m  syn-  
geneic  donors ,  compound OP-6  did not d e p r e s s  the  CFU (12,4 �9 1.2 in the exper iment ,  10.4 • 1.1 in the  control) .  
AfLer inject ion of 105 spleen ce l l s  under  these  s a m e  conditions t h e r e  was a v e r y  sl ight tendency fo r  colony 
fo rma t ion  to be  inhibited.  In the e x p e r i m e n t  in which compound OP-6  was used  the number  of CFU was 3.4 
0.5, c o m p a r e d  with 5.0 �9 0.8 in the  cont ro l .  T h e s e  r e s u l t s  show that  a s ingle inject ion of the  compound into 
the rec ip ien t  had no m a r k e d  effect  on colony fo rma t ion .  Meanwhile,  admin i s t r a t ion  of compound OP-6  to the 
bone m a r r o w  donors  in a s ingle  dose of 200 m g / k g  4-6 h be fo re  t ransp lan ta t ion  of the m a r r o w  into rec ip ien t  
m i c e  gave  an i n c r e a s e  in the  num ber  of exogenous colonies  in the  spleen to 14.2 �9 0.43 c o m p a r e d  with 9.5 �9 0.45 
in the control  a f t e r  inject ion of bone m a r r o w  of in tact  donors  (di f ferences  significant ,  P < 0.01). 

T h e s e  r e s u l t s  suggest  tha t  the  compound has  no ha rmfu l  effect  on s t e m  cel ls ,  a conclusion which is also 
conf i rmed  by the w r i t e r s '  p rev ious  r e s u l t s  showing the r ad iop ro tec t ive  act ion of OP-6  on bone m a r r o w  cel ls .  

Af te r  skin graft ing,  compound O P - 6  lengthened the  a v e r a g e  surv iva l  t i m e  of the g r a f t s  (Table 1). 

Consequent ly,  compound O P - 6  has  an i m m u n o d e p r e s s i v e  act ion on both the  humora l  and the ce l lu la r  c o m -  
ponents  of the immune  r e s p o n s e .  The  r e s u l t s  obtained on seve ra l  d i f ferent  models  a r e  evidence that  compound 
OP-6 ,  with i ts  i m m u n o d e p r e s s i v e  p rope r t i e s ,  se lec t ive ly  d e p r e s s e s  immunocompe ten t  ce l l s  but causes  v i r tua l ly  
no d e c r e a s e  in the  co lony- fo rming  abil i ty of  the r e c i p i e n t ' s  hematopoie t ic  s t e m  cel l s  o r  of the donor ' s  ce l l s  
growing in the rec ip ien t ,  and p ro tec t s  t hem agains t  the effects  of  i r r ad ia t ion .  
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