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Lymphocy tes  i so la ted  f r o m  the pe r iphe ra l  blood of r abb i t s  w e r e  i r r ad ia t ed  in vi t ro  in doses  of 
200, 400, and 1000 R and cu l tured  with phytohemagglut inin (PHA) at  37~ fo r  48 h. In s e p a r a t e  
e~pe r imen t s  60 rain be fo re  and 30 rain a f t e r  i r r ad ia t ion  the ce l l s  w e r e  t r e a t e d  with cycloheximide,  
an inhibitor of p ro te in  synthes is ,  but th i s  had no significant effect  on surviva l  of the i r r ad ia ted  
ce l l s .  The  abili ty of  lymphocy tes  f r o m  the popl i teal  lymph nodes of  the i r r ad ia t ed  m i c e  to p r o -  
l i f e ra t e  a f t e r  inject ion of  PHA into the footpad of  one hind l imb  also was invest igated.  Inject ion 
of cyc loheximide  o r  p u r o m y c i n  into the footpad of  one hind l imb  immedia te ly  a f t e r  i r rad ia t ion  of 
the  an ima l s  i nc rea sed  the  p ro l i f e r a t i ve  act ivi ty  of  lymphocytes  f r o m  the lymph nodes of  that  l imb 
by 50-100% c o m p a r e d  with the con t r a l a t e ra l  l imb.  Cytos ine  a rab inos ide ,  an inhibi tor  o f  DNA 
synthes is  was ineffect ive under  t he se  condit ions.  
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I t  was shown p rev ious ly  tha t  balanced inhibition of DNA and pro te in  syn thes i s  in bac t e r i a  i n c r e a s e s  the i r  
abi l i ty  to su rv ive  by c o m p a r i s o n  with ce l l s  in which only DNA synthes is  o r  only pro te in  synthes is  is  inhibited 
[3, 4]. Af t e r  x - r a y  i r rad ia t ion  it i s  mainly  DNA synthes is  in the ce l l s  that  is  inhibited, and prote in  synthes is  
r e m a i n s  unchanged for  a long t i m e  [6]. I t  can tenta t ively  be  suggested that  d i s tu rbance  of the balance  of 
m a c r o m o l e c n l a r  synthes is  con t r ibu tes  to i nc reased  cel l  death.  By changing the ba lance  between DNA and 
prote in  synthes is ,  it ha s  been  found poss ib le  to control  the radio  sensi t iv i ty  of  ce l l s  [5]. 

The  objec t  of this  invest igat ion was to study the effect  of  balanced inhibition of prote in  synthes is  on 
r e s t o r a t i o n  of  the p ro l i f e ra t ive  act ivi ty  of  m a m m a l i a n  lymphocy tes  a f te r  i r r ad ia t ion  in vi t ro  and in vivo. 

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

Lymphocy tes  we re  isola ted f r o m  the pe r iphe ra l  blood of  chinchil la  r abb i t s  in a one - s t ep  F ico l l -Urogra f in  
densi ty gradient  (density 1.078) by B o y u m ' s  method [7], C e l ls  (1 �9 106) were  i r r ad ia t ed  in doses  of  200, 400, 
and 1000 R and then Cultured with 16/~g phytohemagglut inin (PHA) for  48 h a t  37~C in E a g l e ' s  medium with 
glutamine and ant ibiot ics .  In s e p a r a t e  expe r imen t s ,  60 rain be fo re  and 30 rain a f t e r  i r rad ia t ion  of the ce i l s  
cyc loheximide ,  an inhibi tor  of  p ro te in  synthesis ,  was  added to the cu l tu res .  The intensi ty of DNA and prote in  
synthes is  was de te rmined  a f t e r  addition of [3H]thymidine and [14C ]glycine to each sample ,  4-16 h be fo re  the 
end of cu l ture ,  each in a dose  of 1 mCi .  The s a m p l e s  we re  washed on f i l t e r s  with TCA [1, 8] and rad ioac t iv i ty  
counted in a scint i l la t ion spec t ropho tomete r  (Intertechnique,  F rance ) .  The  index of ba lance  between DNA and 
pro te in  synthes is  was  e x p r e s s e d  a s  the ra t io  between the  ve loc i t ies  of these  syn theses .  Th i s  ra t io  in control  
(intact) ce i l s  was t aken  to be 1. To  de t e rmine  the abi l i ty of  the lymphocytes  to take pa r t  in the  b las t  t r a n s -  
fo rma t ion  r eac t ions  under  the  influence of PHA in vivo an exper imenta l  model  was  developed, using regional  
lymph nodes  f r o m  (CBA x C57BL)F 1 m i c e .  PHA, in a dose of 100 # g  in 0.1 ml,  was injected into the footpad 
of  one hind l imb of the an imals ,  and 0.1 ml med ium No. 199 was injected into the opposi te  footpad as  the con-  
t r o l .  The m i c e  were  ki l led 48 h l a t e r ,  the  popli teal  lymph nodes were  r e m o v e d  separa te ly ,  cell  suspens ions  
were  p r e p a r e d  f r o m  them,  and each sample  was t r e a t ed  fo r  3 h with 1 mC i of  [~H]thymidine. Af te r  incubation 
a t  37~ the contents  were  prec ip i ta ted  on f i l t e r s  and washed with 5% TCA.  The intensity of the r eac t ion  was 
e x p r e s s e d  a s  a coeff ic ient  of  s t imulat ion,  de te rmined  a s  the  ra t io  between the  number  of counts  pe r  minute  
of  the  exper imenta l  lymph node to the quantity of label t aken  up by ce l l s  of the control  lymph node. To de-  
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TABLE 1. Effect  of Balanced Inhibition of DNA and P ro t e in  Synthe- 
s i s  on Abil i ty of Rabbit  Lymphocytes ,  Stimulated by PBA in vitro,  
to Survive 

Dose of 
irradia- 
tion, R 

0 
200 

0 
200 
400 

0 
400 

1000 
0 

1000 

Dose of Level of synthesis rel. 
I cyclohexi- imide. #g I t~ c~176 % - - 

DNA protein 

0 
0 
0,45 
0,45 
0 
0,90 
0,90 
0 
1,I 
1,1 

100 
61,99 

100 
61,99 
45,3 

100 
45.3 
29,3 

100 
29,3 

100 
100 
62 
62 

100 
45 
45 

100 
29 
29 

Index of 
balance 

Ability of lymphocytes to 
survive after addition of 
cv clohexi_, mid_e 
160 min 30 min after 
Ib~e fa~tion irradiation 

1 
0,62 
1,61 
I 
0,45 
2,22 
1 
0,~ 
3,45 
1 

41,9+4,0 
33,1___2,2 
39,0-+__5,4 
34, I-++-4,3 
24,3___1,0 
39, 0___3,2 
33,2-+__6,3 
28,5-+_+2,5 
38,0___4,5 
23,6_+4,1 

43,3-+ 3, 7 
33,4-+6,0 
39,0-+5,4 
33,6~3,3 
30,0-+__3,0 
39,0-+__3,2 
25,2___4,1 
22,5-+ 1,2 
38,0+4,5 
17,7+-2,5 
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Fig .  1. Effect  of  whole-body i r rad ia t ion  on abil i ty of mouse  lymphocytes  to take 
pa r t  in b l a s t  t r a n s f o r m a t i o n  r e a c t i o n s  under  the influence o f  PHA. 1) Control ;  2) 
i r r ad ia t ion  100 R, 3) 200 R, 4) 400 R. Absc i s sa ,  t i m e  (in h); ord ina te ,  coeff icient  
of s t imulat ion.  

Fig .  2. Inhibition of p ro te in  synthes is  in popli teal  lymph node ce l l s  with t ime  de-  
pending on dose  of inhibi tors .  1) Cycloheximide  50 pg  and puromycin  25 pg; 2) 
cyc loheximide  100/~g and pu romyc in  55/~g; 3) cyc loheximide  200/~g. Absc i s sa ,  
t i m e  (in h); ordinate ,  pe rcen tage  of synthes is  r e l a t ive  to contro l .  

t e r m i n e  prote in  synthes is ,  d i f ferent  concen t ra t ions  of eycloheximide  and puromycin  were  injected into the 
footpad of one hind l imb of m i c e .  At va r ious  t i m e  in te rva l s  the popli teal  lymph nodes were  r emoved  separa te ly ,  
[I4C ]glycine was added for  4 h a t  37*(3, and the contents  were  prec ip i ta ted  with 5% TCA on f i l t e r s .  The  p o s -  
sibi l i ty of r e s t o r i n g  the p ro l i f e r a t ive  act ivi ty  of  the lymphocytes  was t es ted  a f te r  i r rad ia t ion  of the mice  in 
d o s e s  of 100 and 200 Ro Var ious  doses  of  inhibi tors  of prote in  synthes is  we re  injected in 0.1 rnl into the  foot -  
pad of one hind l imb 15-20 min  a f t e r  i r radia t ion ,  and 0.1 ml of medium No. 199 was injected into the opposi te  
footpad as  the contro l .  PHA, in a dose  of 100/~g, was  then injected 20-30 rain l a t e r  into both footpads.  The  
an ima l s  were  kil led a f te r  48 h, the popli teal  lymph nodes  were  r e m o v e d  separa te ly ,  and incorpora t ion  of 
[~H]thymidine into the ce l l s  was inves t igated.  The an ima l s  and ce l l s  were  i r r ad ia ted  in all expe r imen t s  on 
the EGO-2 appara tus  (dose r a t e  110.53 R / m i n ) .  The significant  d i f fe rences  between the resu l t s  w e r e  
a s s e s s e d  by Student ' s  t - t e s t .  

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

In the expe r imen t s  of s e r i e s  I an a t tempt  was  made  to ba lance  prote in  synthesis  r e l a t ive  to DNA synthe-  
sis ,  which was inhibited by i r rad ia t ion ,  by means  of a se lec t ive  inhibitor,  cyc loheximide ,  and to de te rmine  
the abil i ty of the ce l l s  under these  condit ions to undergo t r a n s f o r m a t i o n  by PHA. The exper imenta l  r e s u l t s  
a r e  given in Tab l e  1. They show that  inhibition of p ro te in  synthes is  down to the level  of DNA synthesis  in the 
ce l l s  (index of ba lance  1) had no ef fec t  on the  abil i ty of the ce l l s  to surv ive  a f t e r  cu l ture .  The uptake of [~H]- 
thymidine  also was  vi r tual ly  the s a m e  in control  and exper imenta l  s amples .  P ro te in  synthesis ,  incidentally, 
was  inhibited in the lymphocy tes  throughout  the per iod  of cu l ture  (48 h). In the expe r imen t s  of s e r i e s  II the 
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Fig. 3. Restoration of proliferative 
activity of lymphocytes f rom popIiteal 
lymph nodes of irradiated animals b y  
inhibitors of protein synthesis. 1) I r -  
radiated animals; 2) irradiated and 
t reated with cycloheximtde; 3) i r radi-  
ated and treated with puromycin; 4) 
irradiated and treated with cytosine 
arabinoside. Irradiation with 100 R 
corresponded to a dose of cyclohex- 
imide of 50 pg; irradiation with 200 R 
corresponded to 100 #g cycloheximide, 
55 pg puromycin, and 2.5 mg cytosine 
arabinoside. Abscissa,  doses of i r -  
radiation (in R); ordinate, percentage 
stimulation relat ive to unirradiated 
control. 

ability of the lymph nodes of the mice to proliferate under the influence of PHA in vivo and the effect of whole- 
body irradiation on this ability were studied. As Fig.  1 shows, irradiation not only reduced the coefficient 
of stimulation, but also delayed the beg~rming cf the reaction. Irradiation of the animals in a dose of 400 R 
virtually completely abolished the stimulation effect for 2, 3, and 4 days. Not until 120 h after  injection of 
PHA was some increase in the uptake of [~tt]thymidine observed in the experimental lymph nodes compared 
with the controls.  The resul ts  of experiments to study inhibition of protein synthesis in the popliteal lymph 
node cells  of the mice by the selective agents cycloheximide and puromycin are shown in Fig. 2. Clearly 
the maximal effect of the inhibiters was reached 6 h after  the injection, and this was followed by gradual r e -  
covery of protein synthesis in the cells.  Investigation of the effect of transient  inhibition of protein synthesis 
in the lymphocytes of the popliteal lymph nodes of the irradiated animals on their  t ransformation by PHA 
revealed more  intensive (by 50-100%) proliferative activity of these cells  than of the cells  of the contralateral  
limb into which medium No. 199 had been injected as the control.  The resul ts  of these experiments are  il- 
lustrated in Fig. 3. The inhibitor of DNA synthesis was ineffective under these conditions. 

The resul ts  thus indicate that a short period of inhibition of protein synthesis in irradiated cells in- 
c reases  their  res is tance  to irradiation. Inhibition of protein synthesis in rabbit lymphocytes in culture for  
48 h in vitro, on the other hand, was not followed by improvement in the survival of the cells  or  by an increase 
in their proliferative activity. Prolonged inhibition of protein synthesis evidently prevents the normal course 
of repair  processes .  The resul ts  of investigation of the blast t ransformation reaction of mouse lymphocytes 
in vivo a re  in agreement with those obtained in cultures of bacterial cells  [5] and in suspensions of ra t  thymo- 
cytes [2], reflecting the need for revers ib le  inhibition of protein synthesis in irradiated cells  to ensure their 
bet ter  survival and to stimulate the course of repair  processes .  The future discovery of the optimal duration 
of inhibition of protein synthesis can make an important contribution to our understanding of  the role of inter-  
connection between macromolecular  DNA and protein synthesis in increasing the radioresis tance of cells.  
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C H A N G E S  IN D E P E N D E N C E  OF L Y M P H O C Y T E  R E A C T I V I T Y  

TO P H Y T O M I T O G E N S  ON E N D O G E N O U S  H O R M O N A L  F A C T O R S  

IN E X P E R I M E N T A L  B A C T E R I A L  P R O S T A T I T I S  
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Dependence of lymphocyte blast transformation reactions (BTR) on phytohemagglutinin P, con- 
canavalin A, and the mitogen pokeweed on the plasma l l-hydroxycorticosteroid (ll-HC S) and 
testosterone (T) levels and the urinary excretion of 17-ketosteroids was studied in 1t dogs 
with experimental urogenic (urethrogenic) prostatitis produced by means of a pathogenic 
staphylococcus isolated from a patient with chronic prostatitis.  Before the experiment, 
multiple correlation was found between hormonal factors and BTR indices, but this was upset 
1 month after infection of the animals and restored 2 months after infection. Before the ex- 
periment the association was expressed mainly by direct correlation with ll-HCS, but 2 months 
after the experiment, by negative correlation with T. The homeostatic character of the hormonal- 
lymphoid dependence relative to T is suggested. 

KEY WORDS: reactivity of lymphocytes; endogenous hormonal factors; experimental prostatitis. 

When androgenic saturation of the body is reduced, direct correlation is found between the indices of 
the lymphocyte blast transformation reaction (BTR) to phytohemagglutiuin P (PHA) and testosterone (T) ex- 
cretion in patients with chronic prostatitis and sterility [4]. On the other hand, castration of healthy animals 
can increase the immune response as a result of an increase in the number of T lymphoeytes [5]. Exogenous 
T in vitro depresses the reactivity of normal lymphocytes to PHA [1, 9, 11]. Conflicting results have been 
obtained in the study of correlation between the circadian rhythm of the cortisol level and BTR to PHA in 
the healthy organism [8, 10]. 

The object of the present investigation was to study the dependence of lymphocyte reactivity on hormonal 
factors by the use of a model of an isolated bacterial affection of an androgen-dependent organ - the prostate. 
Considering that the body is a multiple-factor self-regulating system in which the resultant effect on the 
lymphoid system is exerted by a combination of hormonal factors, dependence of the BTR indices to PHA, 
to concanavalin A (con A), and to pokeweek mitogen (PWM) on the plasma ll-hydroxycorticosterone (II-HCS) 
and T levels and of the urinary excretion of 17-ketosteroids (17-CS), reflecting the activity of T metabolism, 
was estimated. 

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

Experiments were carr ied out on 11 young sexually mature male dogs in which an isolated urogenic 
(urethrogenic) bacterial prostatitis was produced by the methods described previously [2], by infection with 
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