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S u m m a r y

The lymphocytolytic effect of different doses of cortisol was studied in the thymus and
spleen of mice previously injected with 3H-thymidine. The results indicate that in thymu.s
the fraction of labelled cells was more resistant to cortisol than the unlabelled cell popula-
t ion. The release of DNA into the fract ion of DNA soluble in 0.14 M NaCl was delaved
suggesting that cortisol controls indirectly the lymphocytolytic process.

Up to 24 hours after administration of cortisol the loss of labelled spleen cells signi-
ficantly exceeded the loss of unlabelled cells. The time course of the release of labelled
DNA into the fract ion of DNA soluble in 0.14 M NaCl indicates that a fract ion of label led
DNA was rapidly removed from the spleen after injection of cortisol.

Glucocorticoids act as lymphocytolytic agents in both normal and adrenalecto-

m i z e d  m i c e  ( D o u g h e r t y ,  1 9 5 2 ;  S t e v e n s  e t  a l . ,  1 9 6 6 ;  B l o m g r e n  a n d

Svedmyr ,1971) .  I n  t he  d i v id ing  f rac t i on  o f  l ymphocy tes  the  DNA syn thes i s  i s

inhibited by an al l  or none manner (L a n g et al.,  1967). I t  is therefore probable,

that a representative fraction of dividing lymphocytes is destroyed and removed

from lymphoid organs after administration of glucocorticoids. We report here the
results of an experiment designed to differentiate the effect of cortisol on the divid-
ing and nondividing fraction of cells from thymus and spleen.

M a t e r i a l  a n d  M e t h o d s

N'Iale mice of the A2G strain weighing 25 + 2 g were intraperitoneally injected with
25 pCi of 3H-thymidine (Amersham, England, 5 CiimM) in 0.25 ml 0.14 lVI NaCl solution.
Dif ferent doses of cort isol  acetate suspended in 0.5 ml 0.14 M NaCl solut ion rvere adminis-
lered intraperitoneally one hour after the in vivo labelling.

All the mice were sacrificed by cervical dislocation. The DNA content was determined
in thymus and spleen fol lowing the method of S k a I  k a et al .  (1965) by the diphenyl-
a m i n e  c o l o u r  r e a c t i o n  ( D e F r a n c e  a n d  L e P e c q ,  1 9 6 1 ) .  T h e  D N A  f r a c t i o n  s o l u b l e
in  0 .14  M NaCl  and inso lub le  in  0 .2  M HCIO4 was iso la ted  as  descr ibed by  Ska lka  e t  a l .
( 1 9 6 5 ) ,  P i e r u c c i  ( 1 9 6 7 ) ,  a n d  S u c i u  e t  a l .  ( 1 9 7 4 ) .

The radioactivity was measured with a Betaszint (BF-5003) liquid scintil lation spectro-
meter as has been described elsewhere (S u c i  u et al . ,  1975, a).  The radioact ive meas-
urement allowed the determination of the total activity (c.p.m./DNA/organ). The values
from Table and Figures are means of the results obtained from six to eight mice
(+ standard error).

Statistical evaluation of data was made according to Student's "t" test.
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R e s u l t s

Mice were injected with different doses of cortisol one hour after administration

of aH-thymidine. The DNA content and the total activity of DNA were determined

in thymus and spleen (Table 1) at 24 hours after administration of steroid' The

retention of labelled DNA in thymus was significantly increased compaled with

that of the whole DNA. By contrast, the results indicate that in spleen the loss in

the fraction of labelled cells significantly exceeded the loss of nonlabelled cells'

Table 1 Retention of DNA and total activity

24 hours after administration of cortisol and
of DNA in thYmus and sPleen at
25 hours after injection of 3H-

thvmidine

Cortisol DNA+)
(mg/lrg body (%tS.E.)
weight)

Totat activitY**)
(%+ s.E')

Thymus

*) The amount of DNA (pg/organ) was expressed as percentage from the value

of control animals
,r,*1 The results represent total activities expressed as percentage from the value

determined in normal mice one hour after administration of 3H-thymidine'

statist ical signif icanc€! f :  p ( 0'05; ** :  p ( o'ot; ++* : P < 0'001

The time course of the release of DNA into the fraction of DNA soluble in 0'14 M

NaCl was determined in thymus and spleen up to 24 hours after administration of

cortisol. It can be seen from Fig. 1 that in thymus the amount of soluble DNA

increased approximately linearly in time. At 10 and 24 hours after administration

of 160 mg/kg body u,eight cortisol the release of soluble DNA increased signifi-

cantly in the spleen. The elfect of a dose of 32 mg/kg body rveight cortisol was

relatively less evident.

The results included in Fig. 2 indicate that the fraction of labelled DNA soluble

in 0.14 M NaCI is more representative than the fraction of unlabelled DNA, both in

thymus and spleen. However, whereas in thymus there is an almost linear increase

of labelled and unlabelled DNA into the fraction of soluble DNA, a marked release

of labelled DNA was determined in spleen within the period of 8 to 10 hours after

administration of cortisol.
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Fig. I Time course of the release of thymic (left) and splenic (right) DNA
the fraction of DNA soluble in 0.14 M NaCl. Administration of 32 mg/hg
weight eort isol  tC) and 160 mgikg body weight cort isol  (O)

c 4 8 . t 2 1 6 0 4 8 1 2 ' 1 6

Fig. 2 Total activity and DNA content into the fraction of DNA soluble in
0.14 M NaCl in thymus (left) and spleen (right). 3H-Thymiaine was injected one
hour before administration of cortisol. The results were expressed as percentage
of total activity and DNA from the values determined in the whole organ. Total
activity (A) and DNA content (O) after administration of 32 mg/kg body weight
cort isol .  Total  act iv i ty (A) and DNA content (O) after in ject ion of 160 mg/kg
body weight cortisol

D i s c u s s i o n

In earl ier studies on the retention of DNA in thymus, spleen and small intestine

the loss of previously labelted DNA has been equated with loss of labelled cells
f r o m t h e t i s s u e  ( N f ' g a a r d  a n d  P o t t e r , 1 9 6 0 ;  S a n d e r s  e t a l . ,  1 9 6 4 ;  S u c i u
et al.,  1975 a: S u c i  u et al.,  1976). The cell  cycle t imes of medium and large
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Effect of Cortisol in Thymus and Spleen

t h y m o c y t e s  ( M e t c a l f  a n d  W i a d r o w s k i ,  1 9 6 6 t  a n d  g e r m i t t a l  c r I : t r ' :  : : : : : - . -

t i v e  c e l l s  ( F l i e d n e r  e t  a l . ,  1 9 6 4 ;  H a n n a ,  1 9 6 4 )  r v e r e  e s t i m a t t - d  t ' r  i ' c  t :  : : '

range of 5 to 8 hours. The dividing fraction of lymphocl'tes is rapidll- tratt.f,,r lr l, ' i

into nondividing small lymphocytes, probably by asymmetrical dir-ision \[ c t -

c a l f  a n d .  W i a d r o w s k i ,  1 9 6 6 ) . 3 H - T h y m i d i n e  i s  i n c o r p o r a t e d  o n l f  i n t o  t h e

d i v i d i n g  f r a c t i o n  o f  l y m p h o c y t e s  ( N I e t c a l f  a n d  W i a d r o r v s k i ,  1 9 6 6 i .  - \ c -

corclingly, our experiments were performed during the period of one day after the

in vivo labelling of DNA with 3H-thymidine. The data indicate that 24 hours after

administration of cortisol the surviving fraction of dividing thymocytes is more

representative than the fraction of mature small thymocytes (Table 1). Similar re-
' sults have been reported with respect to the radiosensitivity of thymus and spleen

l y p m h o c y t e s  a c c o r d i n g  t o  t h e i r  s i z e  ( B l o m g r e n  a n d  R 6 v d s z , 1 9 6 8 )  a n d

labell ing capacity (S u c i u et al., 1976).

I t  w a s  r e p o r t e d  t h a t  i o n i z i n g  r a d i a t i o n s  ( S k a I k a  e t  a l . ,  1 9 6 5 ;  P i e r u c c i ,

1 9 6 7 ;  S u c i u  e t  a l . ,  L 9 7 4 )  a n d  a l k y l a t i n g  a g e n t s  ( M a t y 5 5 o v 6  a n d  S k a l k a .
rg 1966) induce the disorganization of nuclear structures in the lymphoid population.

This effect is indicated by the increased amounts of extractable and soluble DNA

isolated in the process of homogenization of lymphoid organs in strong salt solu-

tions. Ihe in vitro lymphocytolytic effect of cortisol was also evidenced as an in-

c rease innon-sed imentab le  DNA in  who le  ce l l  l ysa tes  (G idd ings  and Young,

1974) or as the release of  DNA into the incubat ion medium (Haynes and Su-

t h e r l a n d , 1 9 6 7 ) . B y c o n t r a s t w i t h t h e e f f e c t s o f i o n i z i n g r a d i a t i o n s a n d a l k y l a t -
ing agents, within the period of 4 to 8 hours after administration of cortisol rela-

tively low levels of soluble DNA were determined in both thymus and spleen (Fig. 1).

It is therefore probable, that the process of lymphocytolysis is comparatively delay-

ed after administration of cortisol. These findings are consistent rvith the idea that

cort isol  controls indirect ly the lymphocytolyt ic process (Hof ert  and White,

1965, 1968). However, this assumption must be further examined taking into ac-

c.ount that nuclear receptors have been detected for cortisol in thymus cells (A b -

r  a h  a m  a n d  S  e k e  r i  s ,  1 9 7 3 ) .

The time course of the release of labelled DNA into the fraction of soluble DNA

.ry suggests that in thymus the dividing fraction of cells is more sensitive to the lym-

phocytolytic effect of cortisol (Fig. 2). However, the loss in the whole fraction of

.. unlabelled DNA significantly exceeded the loss of labelled DNA at 24 hours after
L

!, administration of cortisol (Table 1). These results may be reconciled if one consi-

ders the possibility that the process of lymphocytolysis of dividing thymocytes

* required a longer period of time or that the damaged dividing thymocytes were

lost more slowly from the organ. It is therefore probable that different mechanisms

might be implicated in the dying process of dividing and nondividing thymocytes.

The results indicating the release of labelled DNA in spleen (Fig. 2) support the

assumption that a representative fraction of dividing cells was more sensitive to

cortisol than the nondividing cells. This fraction of labelled cells appears to be

rapidly removed. from the organ and therefore induces the significant decrease of

the total activity of DNA retained in spleen (Table 1). At 24 hours after admini-

stration of 160 mg/kg body rveight cortisol histological preparations stained with

haematoxylin-eosin have shorvn a decrease of the white pulp in spleen, especially

13*
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in the lymphoid follicles area. The perivascular sheats were less influenced. These
findings are coincident with observations about an increased resistance to cortisol
of T lymphocytes compared with B lymphocytes (R a f f , 1973). Thus, it is probable

that the decrease of the total activity of DNA in spleen after administration of cor-
tisol (Table 1) is mainly produced by the loss of dividing B lymphocytes.
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