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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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TABLE 1. 
Expe r imen ta l  Urogenic  (urethrogenic)  P r o s t a t i t i s  (n =11, M • In) 

Time of testin 

Index 
before experiments 1 month 1.5 months 

PHA, %: 
BS 70,5___ 1,1 53,8+2,1 T 53,8_3,3 "]" 59,0_3, t* 
Auto 69,0_.+1,2 52,4~2,6d" 52,3___3,5T 59,3__+2,9* 

ConA, %: 
BS 72,6~0,9 54,7• t" 56, I"+-3,7T 64,3+2,6" 
Auto 70,9--1-0,8 52,0__+2,0 I" 55,3+3,6Y 63,4+3,1" 

PWM, %: 
BS 71,5__+1, l 53,0__+2,6 T 56,0• T 
Auto 69,8+1,1 52,6• ~ 54,3+3,8 T 

Blood ll-HCS, #g % 6,79_1,17 7,47+__1,08 6,38+__0,75 
Blood T, ng % 87,5___17,7 255,9___29,0 J- 183,0• 147,2+_27,9 
Urinary 17-CS, rag/day 0,75• 0,87+0,13 0,89• 1,00~0,16 

Legend~ H e r e  and in Tab le  2: auto) cu l tu re  in BTR with autologous s e rum,  BS) with 
bovine s e r m n .  Significance of d i f fe rence  f r o m  initial level:  *) P < 0.05, ~f) P < 0.01. 

Values  of  BTR to Phytomi togens  and Hormona l  L e v e l s  ( l l -HCS,  T, 17-C8) in 

2 months 
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3,43_0,72" 
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Fig.  1. Exper imen ta l  p ros t a t i t i s .  Change in coeff ic ients  of  mul t ip le  c o r r e l a -  
t ion for  l inea r  model  of  the  type  y = f ( l l - H C S ,  T, 17-CS), where  y is  the BTR 
index dur ing cu l tu re  of  lymphocy tes  with bovine s e r u m .  1) Yl (con A); 2) Y2 
(PWM); 3) Y3 (PHA); 4) Y4 (without mitogen);  5) Y5 ( P H A / c o n A ) .  

F ig .  2o Expe r imen ta l  p ros t a t i t i s .  Changes  in coeff ic ients  of mul t ip te  c o r r e l a -  
t ion fo r  l i nea r  mode l  of  the  type y = f ( l l - H C S ,  T, 17-CS), where  y is the BTR 
index dur ing cu l tu re  of  lymphocy tes  with autologous s e r u m .  1) Y6 (PHA); 2) 
yy (conA); 3) Y8 (PHA -- s t imula ted  lymphocytes) ;  4) Y8 (PWM); 5) Yl0 ( P H A -  
b las t  ce l l s ) .  

a pathogenic s t r a in  of Staphylococcus  aurens ,  i so la ted  f r o m  the  p ros ta t i c  sec re t ion  of  a man  with p ros ta t i t i s ,  
in a dose  of  1.5 bil l ion bac te r i a l  c e l l s .  T h i s  s t r a i n  was found in the p ro s t a t e  t i s s u e  a t  t he  end of the ex p e r i -  
men t  (2 months) .  No b a c t e r i a  could be  seeded f r o m  the blood at  any t i m e  during the expe r imen t s .  F o r  the 
BTR t e s t  p e r i p h e r a l  blood lymphocy te s  o f  the  dogs were  cul tured  ha med ium 199 in two var iants :  with the 
addition of 20% bovine s e r u m  and with autologous s e r u m  [3]. The  following phytomitogens  w e r e  used:  PHA P 
f r o m  Difco, c o n A  f r o m  Sigma,  and PWM f r o m  GIBCO, in a dose  of 5 ~ g / m l .  The incubation t i m e  was 72 h~ 
The  tota l  numbe r  of  s t imula ted  lymphocy tes  and b las t  ce l l s  was  de te rmined  in pe r  cent .  The p l a s m a  l l - H C S  
[6] and T l e v e l s  w e r e  studied by a rad io immunologic  method using "Tes tox  ~ k i t s  f r o m  CEA - F r a - S o r i n ,  a c -  
cord ing  to the  ins t ruc t ions  supplied.  Radioact iv i ty  was de te rmined  with an I socap-300  (USA) scint i l la t ion 
counter .  The  24-hour ly  e ~ r e t i o n  of to ta l  17-CS with the  u r i n e  was de te rmined  a s  in [7]. The r e s u l t s  w e r e  
subjected to s ta t i s t i ca l  ana lys i s  on the Minsk-22  compute r .  

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

T h e  immunologic and hormona l  indices  in the  c o u r s e  of  deve lopment  o f  bac t e r i a l  p ro s t a t i t i s  a r e  shown 
in Tab l e  1. T h e  r eac t i v i t y  of  the  lymphoey tes  fel l  a f t e r  i month.  By 2 months  a tendency toward  r e c o v e r y  
was  obse rved ,  although the  indices  we re  sti l l  below the i r  initial  va lues .  Spontaneous lymphocyte  t r a n s f o r m a -  
t ion did not change signif icantly in the c o u r s e  of  the exper iment .  By 2 months  the l l - H C S  level  was s ignif i -  
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TABLE 2. Dependence of  Indices of BTR to PHA, Con A, and PWM on hormone (ll-HCS, T, 
17-CS) Levels  during Development of Experimental Urogenic (urethrogenie) Prostatitis 

Mitogen 

PHA 

Con A 

PWM 

Time of 
investigation 

Before experiment 
1 month after experiment 
t.5 months after experimen 
2 t l  , I  t l  

Before experiment 
1 month after experiment 
1.5 months after experiment 
2 .t ,, ,, 
Belore experiment 

1 month after experiment 
1.5 months after experiment 
2 t )  J)  i i  

Coefficients of correlation 

culture with bovine serum culture with autologous serum 

multiple 
cor~ela- 
tion- R 
(11 -HCS 
T, 17-C S 

paired correlation (rxy) 

ll-HCS 

t 0 , 2 8  
--0, I0 
--0,49 
--0,74 
t0,32 
--0,19 
--0,42 
--0,69' 
t0,36 
tO,02 
--0,61 
--0,57 

17-CS 

--0,32 
tO,08 
tO ,47 
+0;45 
--0,36 
--0,005 
t0,49 
t0,38 
--0,49 
--0,25 
+o,31 
t0,42 

m ult i ple 
correla - 
Lion-R 
ill-HC8 
IT. rT-cs 

paired correlation (rxy) 

I1-HCS 

,64" 

0,49 
0,85? 

,69" 

0,42 
0,74~ 
0,63" 
0,12 
0,49 
0,62* 

t0,57 
t0,06 
--0,43 
--0,43 
t0,55 
--0,16 
--0,40 
--0,43 
t0,34 
t0,47 
--0,47 
--0,43 

0,34 
--0,13 
--0,51 
--0,63' 

0,18 
--0,17 
--0,46 
--0,72 

0,32 
--0,21 
--0,58 
--0,59 

0,67* 
0 
0,49 
0,66" 
0,60" 
0 
0,43 
0,83 
0,39 
0 
0,54 
0,69" 

0,60* 
0,01 

--0,45 
--0,32 

0,59 
0,05 

--0,41 
--0,44 

0,31 
--0,01 
--0,47 
--0,46 

T Ir/-CS 

--0,19 
--0,05 

0,46 
0,43 

--0,32 
0,27 
0,47 
0,45 

--0,36 
--0,01 

0,42 
0,46 

cantly lowered,  w h e r e a s  the T level  had fal len a f te r  a cons ide rab le  initial r i s e ,  but was sti l l  higher than 
init ial ly.  Accord ing  to the c h a r a c t e r  of the change in 17-CS e ~ r e t i o n  two groups  of an ima l s  could be d i s -  
t inguished.  Those  with high initial indices (above 0.9 r ag /day)  responded  with a dec rease ,  those with low 
initial  indices (below 0.9 m g / d a y )  responded  with an i nc rea se  in ho rmone  excre t ion.  

The  dependence of lymphocyte  r eac t iv i ty  on the leve l  of  the ho rmones  studied was a s s e s s e d  by the co-  
eff icient  of mult iple  co r r e l a t i on  R as  a function of t i m e  for  a l inea r  model  of the  type y=f(17-CS,  T-11-HCS),  
where  y is a va r i ab l e  co r respond ing  to the  va lues  of BTR (Figs.  1 and 2). In intact  dogs (before the e x p e r i -  
ment)  s ignif icant  co r r e l a t i on  was found between the BTR values  and the  11-HCS, T, and 17-CS leve l s  taken 
toge the r .  Values  of the coeff icient  of pa i red  c o r r e l a t i o n  (rxy) show that  th is  assoc ia t ion  was due mainly  to 
d i r ec t  c o r r e l a t i o n  with 11-HCS and to a l e s s e r  deg ree  with T ,  and to negat ive  c o r r e l a t i o n  with 17-CS (Table 
2) o Af t e r  1 month mul t ip le  c o r r e l a t i o n  was dis turbed,  but r e s t o r e d  a f t e r  2 months .  However ,  all  values  of  
r x y  changed to the opposi te  sign.  Negat ive c o r r e l a t i o n  with T was  m o s t  significant  (P < 0.01). Cor re l a t i on  
with the indices for  b las t  ce i l s  and s t imula ted  lymphocy tes  s epa ra t e ly  was not significant  a t  any t i m e  during 
the e x p e r i m e n t s .  Co r r e l a t i on  between BTR P H A / c o n  A (bovine se rum)  values  with hormonal  l eve l s  was not 
found in intact  an imals ,  but by 2 months  significant  c o r r e l a t i o n  appeared  (R = 0.87), mainly  on account of 
negat ive  co r r e l a t i on  with T ( r x y = -  0.75, P < 0.01) and, to a l e s s e r  degree ,  with 17-CS ( rxy=+  0.48) and l l - H C S  
(rxy = -  0.3 7). 

In the mate animal, reactivity of the lymphocytes to phytomitogens was thus physiologically dependent 
on hormonal factors. Bacterial prostatitis led initially to a complete disturbance of this dependence, evidently 
because of toxic influences from the pathological focus. The pathological dependence formed subsequently was 
due mainly to negative correlation between reactivity of the lymphocytes and androgens, by contrast with the 
original physiological positive correlation with corticosteroids.  Considering previous observations showing 
direct correlation between T and lymphocyte reactivity during lowering of androgenic saturation of the body, 
the homeostatic character of the hormonal-lymphoid dependence relative to endogenous T must be assumed. 
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