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Lymphocytes  f rom the cervica l  lymph nodes of guinea pigs were incubated in medium No. 199 
for 24 h in the presence  of cor t isol  in concentrat ions of 20 and 100 # g/100 mL The survival 
ra te  of the lymphocytes and their  cor t i so l  metabol ism were determined and their  nucleic acid 
concentrat ion was est imated cytophotometrical ly.  In intact and sensit ized guinea pigs proges-  
terone,  in a concentrat ion of 10 -5 M, inhibited both the Iytic action of cor t i so l  and its metabo-  
l ism. A marked decrease  in cor t i so l  metabol ism by the lymphocytes was found f rom the sixth 
day after  sensitization, and it did not r ecover  until the 90th day. On the 17th-30th day the 
co r t i so l - r e s i s t an t  lymphocyte population was increased.  In a concentrat ion of 100 g g/100 ml  
cort isol  reduced the nucleic acid concentrat ion in lymphocytes both of the intact guinea pigs 
and also of the sensit ized animals on the 17th-30th day, when the co r t i so l - r e s i s t an t  cell popu- 
lation was increased.  

KEY WORDS: cort isol;  co r t i so l - r e s i s t an t  lymphocyte population; sensitization; p roges t e r -  
one; nucleic acids. 

Lymphocytes  in the lymphoid organs and blood s t ream are he terogeneic  with respec t  to their origin, 
function, relat ionship to mitogens,  and other features.  In relation to the lytie action of cor t icos teroids ,  two 
lymphocyte populations also are distinguished. One is destroyed by this hormone and is called cor t i cos te ro id-  
sensitive; the other population is stable, or  co r t i cos te ro id - re s i s t an t  [ 8]. The two populations differ in sev-  
eral  features [6],  but their role in the development of al lergic and immunologic react ions has not yet  been 
adequately explained. It was accordingly decided to study the kinetics and proper t ies  of the cor t i so l - res i s t an t  
lymphocyte population during various al lergic p rocesses .  

In this investigation the kinetics of the co r t i so l - r e s i s t an t  lymphocyte population in guinea pig lymph nodes 
was studied during the development of protein sensit ization and cer tain mechanisms of the res is tance  of the 
co r t i so l - r e s i s t an t  population to the lyric action of cor t isol  were examined. 

EXPERIMENTAL METHOD 

Experiments  were car r ied  out on 80 male guinea pigs weighing 250-300 g. The animals were sensit ized 
with normal  horse  se rum in a dose of 0.05 ml subcutaneously and were used in the experiments  on the 6th, 
17th-30th, 60th, and 90th days. The guinea pigs were killed by taking blood from the heart,  followed by air  
embolism. The cervica l  lymph nodes were removed and placed in a Petr i  dish containing medium No. 199 in 
Hank's solution. The lymph nodes were thoroughly homogenized to obtain a cell suspension which was cen t r i -  
fuged at 600 rpm and washed twice or  three t imes with medium. Fi lms prepared from this suspension were 
stained with a z u r e - e o s i n  for determination of the cell composition. The viability of the cells also was de ter -  
mined by the trypan blue test. The original suspension was diluted to a concentration of (1.51-2.25).106 
lymphocytes /ml  and t ransfer red  in volumes of 3 ml to flasks containing cor t isol  in a final concentration of 
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20 and 100 g/100 ml.  P a r a l l e l  f l a sks  were  p r e p a r e d  without the hormone for  use as  the control .  The f l a sks  
with lymphocytes  were  p laced  in a spec i a l l y  designed shaker  to ensure  constant  mixing  of the lymphocytes  
with the medium, a f te r  which they were  incubated at  37~ for  24 h. Af ter  incubat ion the number  of ce l l s  was 
counted in a G o r y a e v ' s  chamber ,  the pe rcen tage  of su rv iv ing  lymphocytes  was de te rmined ,  and the lyric act ion 
of the c o r t i s o l  was accord ing ly  es t imated .  The or ig ina l  and r e s i d u a l  concen t ra t ions  of c o r t i s o l  were  d e t e r -  
mined f l u o r i m e t r i c a l l y  and the in tens i ty  of i t s  m e t a b o l i s m  per  107 lymphocytes  was ca lcu la ted  f rom the d i f f e r -  
ence. Changes in the r e I a t i v e  nucleic  acid content  in the lymphocytes  we re  e s t ima ted  cy topho tomet r i ca l ly  
us ing  an appara tus  designed at the L a b o r a t o r y  of Immunology,  Tube r c u l o s i s  R e s e a r c h  Inst i tute ,  M i n i s t r y  of 
Health of the Kazakh SSR, a f te r  s t r a in ing  the f i lms  with gal locyanin  and chrome alum by a modif ied method of 
De Boer  and Sa rnake r  [2].  

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

In the e x p e r i m e n t s  of s e r i e s  I opt imal  condit ions for  incubation of the lymphocytes  were  de te rmined .  
One such condi t ion was the choice  of an adequate g lueoeor t ico id .  This  was impor t an t  because  d i f ferent  w o r k e r s  
have used d i f fe ren t  subs tances  and have obtained con t r ad i c to ry  r e s u l t s  under  iden t ica l  condit ions [ 3-5] .  To 
choose the p r epa ra t i on ,  the lyt ic  action of co r t i so l ,  c o r t i s o l  ace ta te ,  c o r t i s o l - 2 1 - s u c c i n a t e ,  and cor t i sone  in a 
concent ra t ion  of 2.76"10 -6 M were  tes ted.  The su rv iva l  r a t e  of the lymphocytes  on incubation for  24 h in the 
p r e s e n c e  of each g lucocor t i co id  was 58.9, 83.4, 95, and 98%, r e spec t i ve ly .  Cor t i so l  thus had the s t ronges t  
lympholyt ic  ac t iv i ty .  The act ion of c o r t i s o l  ace ta te  was much weaker ,  and that of c o r t i s o l - 2 1 - s u c c i n a t e  and 
co r t i sone  was v i r t ua l ly  absent .  AlI the r ema in ing  expe r imen t s  were  t he re fo re  c a r r i e d  out with co r t i so l .  I~ 
was a l so  found that a f t e r  incubat ion for  24 h the su rv iva l  r a t e  of the lymphocytes  with c o r t i s o l  in a c o n c e n t r a -  
tion of 100/zg/100 ml  became  s tab i l i zed ,  and pro longing  the incubation to 48 h caused  no fu r the r  d e c r e a s e  in 
the pe rcen tage  of surv iv ing  lymphocytes ,  although in a concent ra t ion  of 20 ~g/100 ml this  pe rcen tage  continued 
to fal l  a l i t t le .  The opt imal  concen t ra t ion  of lymphocytes  was (1.26-2.50)-10 ~ c e l l s / m l  medium, for  within 
these  l im i t s  both the pe rcen tage  of surv iv ing  lymphocytes  and the in tens i ty  of c o r t i s o l  me tabo l i sm  rema ined  

constant .  

In the expe r imen t s  of s e r i e s  II the k ine t ics  of the c o r t i s o i - r e s i s t a n t  lymphocyte  population and the 
m e t a b o l i s m  of c o r t i s o l  by the lymphocytes  in in tac t  and sens i t i zed  guinea pigs were  studied {Table 1). 

As Table  1 shows, on the sixth day of sens i t i za t ion  the su rv iva l  r a t e  of the ce l l s  was the same  as in the 
cont ro l  although the in tens i ty  of c o r t i s o l  m e t a b o l i s m  by the lymphocytes  was a l r e a dy  s ignif icant ly  reduced.  
On the 17th-30th day the c o r t i s o l - r e s i s t a n t  lymphocyte  population was i nc r e a s e d ,  and this a lso  was accompan-  
ied by a s igni f icant  d e c r e a s e  in the in tens i ty  of c o r t i s o l  metabo l i sm.  By the 60th day of sens i t i za t ion  the c o r -  
t i s o l - r e s i s t a n t  population was back to i ts  no rma l  size~ The in tens i ty  of c o r t i s o l  me tabo l i sm ,  however,  stiI1 
r ema ined  low and did not r e t u r n  to no rma l  until  the 90th day. 

As Pytsk i i  [1] has found, the blood p l a s m a  concent ra t ion  of l l - h y d r o x y c o r t i c o s t e r o i d s  in sens i t i zed  
guinea pigs  is  not i n c r e a s e d  and does not d i f fer  f rom that in the control .  Consequently,  the poss ib le  d e s t r u c -  
tion of the c o r t i s o i - s e n s i t i v e  lymphocyte  population,  which could lead to r e l a t i v e  p reponderance  of the c o r -  
t i s o l - r e s i s t a n t  lymphocyte  population,  has no ro le  to play in this  case.  It can accord ing ly  be concluded that the 
i n c r e a s e  in c o r t i s o l - r e s i s t a n t  population was an independent  p r o c e s s  connected with act ivat ion of immune 

m e c h a n i s m s .  

TABLE 1. Effect  of Different  Concent ra t ions  of Cor t i so l  on Survival  Rate of Lympho-  
cy tes  and Metabo l i sm of This  Hormone by Lymphocytes  of Intact  and Sensi t ized  Guinea 

Pigs  (M 4-m) 

Group of animals 

Intact 
Sensitized: 

6 days 
P 
17--30 days 
P 
60 days 
P 
90 days 
P 

Number 
of guinea 
pigs 

32 

6 

6 

6 

Survival ~ate of lyrnphocytes, % 

20 pg[l O0 ml 

73,2~ 1,60 

67,9+-4,24 
>0,05 

82,7~2,74 
<0,01 

74, O~ 3,44 
>0,05 

77,05-----2,15 
>0,05 

I lOOmg/lO0 ml 

57,3+- 1,74 

49,5-----3,43 
>0,05 

71,0+-2,93 
<0,01 

60,3+4,64 
>0,05 
54,9+---3,97 
>0,05 

Co~tisol metabolism,/xg/lO T 
lymphocytes 
'20 gg/100 mt 

0,40t+-0,017 

0,178+- 0,024 
<0,001 

0,121-----0,020 
<0,001 

0,206--+0,029 
<0,001 

0,347---+0,045 
> 0,05 

t 100rag/100 ml 

0,931 +- 0,040 

0,422+-0,078 
<o,ooi 

0,375-----0,045 
<0,001 

0,588+--0,049 
<0,001 

1,077--0,140 
>0,05 
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TABLE 2. Changes in Nucleic Acid Concentration during Incubation of Lymphocytes 
f rom Lymph Nodes of Intact and Sensitized Guinea Pigs (M + m) 

Group of animals 

Intact 

Sensitized for 
17-30 days 

Zvo 

Content of nucleic acids per lymphocyte, conventional units 

Before incubation 

after incubation for 24 h 

[ with eortisoL 100 [ significance of 
without cortisol [ .pg/100 ml [ difference, P 

14,34• 

15,16• 
>0,05 

I 
14,04~0,127 ] ,12,22+.0,168 <0,001 

|5,51-----0,290 ] 14,I8+0,105 <0,01 
<0,02 <O,OOl -- 

TABLE 3. Effect of Proges te rone  on 
Survival Rate of Lymphocytes  and Cortisot  
Metabolism by Lymphocytes  of Intact and 
Sensitized Guinea Pigs (M ~: m) 

• f %  of surviv- 

g cytes 

~ +o 

t Cortiml meta- 
l bolism, ug/107 
lymphocytes 

I O o  = 
. ~ o  + E P I I~ ~ , . ~  o ~- ,~ 

Intact 

Semi- 
*ized 
for 17- I~ 
30 days 

i I 52,9 
+.2,72 

66,5 
• 

78,4 ] 
• 

87,0 
• 

<0,001 

<0,00I 

1,023 t 0,641 <0,01 
-0.071 -+-o,12 [ 

0,416 [ 0,189 <0,01 
~-0,05 ! +o,0g7 

Investigation of the nucleic acid content {Table 2) showed that it was higher in the lymphocytes of sensi-  
tized guinea pigs after incubation than in intact animals. However, cor t isol  significantly reduced their concen- 
trat ion in the intact guinea pigs and also in the sensit ized guinea pigs at a time when their cor t i so l - res i s t an t  
lymphocyte population was increased.  

It will be noted that in the sensitized animals the mean content of nucleic acids was significantly greater  
after  incubation than in the lymphocytes of the intact guinea pigs. 

Although progesterone does not possess  the biological proper t ies  of cort isol ,  it competes with it for r e -  
ceptors  in the cytoplasm, and so inhibits the effects of cort isol  [7].  The ability of prOgesterone in a concen- 
trat ion of 10 -5 M to inhibit destruct ion of lymphoeytes by cort isol  was therefore  investigated. Proges terone  
itself, in that concentration, had no effect on the survival ra te  of the lymphocytes.  The addition of progesterone 
to cort isol  (Table 3) led to a significant increase  in the survival rate of the lymphocytes and depressed the 
metabolism of this hormone by the lymphocytes in intact guinea pigs. 

Consequently, not only the lympholytic effect of cort isol ,  but also its metabolism takes plaee afterbinding 
of the hormone with the appropriate receptor  in the cytoplasm. In sensit ized guinea pigs progesterone has 
virtually the same protective action and inhibits cor t isol  metabolism considerably.  The development of sens i -  
tization in guinea pigs is thus accompanied by a decrease  in the ability of the lymphocytes in the lymph nodes 
to metabolize cort isol ,  andby a small  but significant increase  in the cor t i so l - res i s t an t  lymphocyte population 
on the 17th-30th day. The mechanisms of these changes require  further  study. 

1. 

2. 
3. 

L I T E R A T U R E  C I T E D  

V. I. Pytskii,  "Adrena l  and ex t ra -adrena l  mechanisms for supplying cor t isol  to the t issues in allergic 
p r o c e s s e s , "  Doctoral Dissertat ion,  Moscow (1968). 
A. G. E. Pearse ,  His tochemis t ry  [Russian t ranslat ion] ,  Moscow (1962). 
D. C. Cowling, J. Pathol. Bactol.,  89, 63 (1965). 

81 



4~ 
5. 
6. 
7. 
8. 

M. V. Elves ,  J. Gough, and M. I s r a e l s ,  Acta Haematol . ,  3__22, 100 (1964). 
P. C. Nowell, Cancer  Res . ,  2__1, 1518 (1961). 
D. Sabolovic and F. Dumont, Immunology,  2__4, 601 {1973). 
H. H. Samuels  and G. M. Tomkins ,  J. Mol. Biol.,  5__22, 57 {1970), 
E. B. Thompson and M. E. Lippman,  Me tabo l i sm,  2__3, 159 (1974). 

82 


