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The Effect of Serum from Patients with 
Acute Myocardial Infarction on In Vitro 
Lymphocyte Reactivity 
II. Inhibition of I L·2 Production 

C. Rudniki1, L. Komlos2, J. Notmann2, S. Bass3, M. Canetti1, J. Hart4 and I. Zahavj1 

In Part I of this study, I we SUMMARY Culture supernatants from concanavalin·A (con·A)-activated peri· 
have observed that sera obtained pheral blood lymphocytes from healthy controls grown In the presence of sera from 
from patients 24 hours after acute 20 patients 24 hours and 1 week after acute myocardial Infarction (AMI) were tested 
myocardial infarction (AMI) have for their mitogenic activity and for the presence of Interleukln·2 (ll·2). Binding of 
a suppressive effect on mitogenic exogenous Il·2 to activated lymphocytes from 10 patients was also determined. In 
stimulation of lymphocytes from supernatants prepared in the presence of patients' as compared to control sera, a 
healthy volunteers (controls) and significantly decreased mitogenic activity and Il·2 content went found. The mitogenic 

activity and Il·2 content in cultunt supernatants prepared with patients' sera collected 
that this suppressive effect is signifi- 24 hours after the AMI (AMI I) and one week thereafter (AMI II) were significantly 
cantiy reduced when sera from the suppressed, and the degree of suppression In the 24·hour sera was significantly 
same patients were tested one week higher than In those collected after one week. No significant differences were 
later. observed In the binding capacity to exogenous Il·2 of activated patients' and control 

lymphocytes. The possibility is that immunosuppressive factors in the patients' In the present study, we have 
sera, including cortisol, may suppress the patients' immune response acting through investigated the possibility that the 
Inhibition of Il·2 production.

production of lymphocyte mitogenic 
factors, including interleukin-2 (IL-2) 
in culture supernatants (conditioned 

studied in Part I obtained within 24 and preincubated in a 5% C02 at­
medium) may also be suppressed in 

hours and one week after the AMI, mosphere at 37°C for 48 hours to
the presence of sera from patients 

were used for the production of mito­ reduce suppressor cell activity. 2 For
24 hours after the AMI and that an 

genic factors in supernatants. For production of IL-2 in the supernatant, 
improved mitogenic activity may be 

control supernatants,26 sera from the method of Northoff et 01. 2 was
achieved with culture supernatants 

healthy volunteers were used. In essentially used: the preincubatedprepared with sera of the same patients 
addition to 5 new control sera, 21

taken one week later. 
sera were the same as in the Part I 
of this study. Patients' and controlWe have further tested the From the 1 Department of Medicine "c" 

posibiIity that within the first 24 hours sera were stored frozen at -20°C until and cardiology Service, 2B. Gategno Research 

after AMI the reactivity of the patients' used. Institute, 3Clinical Laboratory, 4Hasharon 

lymphocytes to exogenous IL-2 may Hospital, Golda Medical Center, Tel Aviv 
University Medical School, Israel be reduced as compared to control IL-2 production in supernatants 

cells. Human peripheral blood mono­ Correspondence ; Prof. I.Zahavi, M.D., De­
nuclear cells from healthy volunteers partment of Medicine "C" and Cardiology 

MATERIALS AND METHODS were recovered by Ficoll-Hypaque Service, Hasharon Hospital, Petah·Tiqva 
Sera from the same 20 patients fractionation of freshly drawn blood 49372 P.O.B. 121, Israel. 
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cells were further incubated for 24 
hours with concanavalin A (Con A) 
10 Jig/ml in the presence of 2.5070 
patients' or control sera and superna­
tants, separated from cells, and stored 
at -20"C until tested for their mito­
genic activity. 

Assay for mitogenic activity of super­
natants 

IL-2 can be removed from 
conditioned medium only in the pre­
sence of receptors for IL-2 which 
appear on lectin or alloantigen ac­
tivated cells. 3,4 

To obtain activated lympho­
cytes, the method of Larsson et al. 5 

was used: 106 lymphocytes from 
healthy donors were cultured for 8 
hours in RPMI-1640 supplemented 
with 10070 pooled normal human 
serum and stimulated with 10 Jig/ml 
Con A. After repeated washings 
and addition of 0.15 M ex -methyl­
D-manopyranoside (AMM) to block 
any possible residual mitogenic activity 
of Con A, the cells were further in­
cubated for 4 days in the presence 
of 35070 of the specific supernatants 
and their mitogenic activity measured 
by 3H-thymidine incorporation. To 
prove the presence of IL-2 in super­
natants, rabbit polyvalent antibody 
to human IL-2 (lL-2 Ab,Genzyme, 

Boston, MA) in concentrations able 
to neutralize 30 and 60 U of IL-2 
respectively was added to some super­
natant-contaInIng cultures. The 
residual mitogenic activity was mea­
sured after 4 days by 3H-thymidine 
incorporation and the results were 
compared to cultures incubated with 
supernatants only. 

The reactivity of the patients' lym­
phocytes to exogenous recombinant 
IL-2 

To express IL-2 receptors, lym­
phocytes from patients and controls 
were activated as described above 
for 8 hours, washed and further in­
cubated in medium containing 0.15 M 
AMM, 10070 pooled human serum 
and two different concentrations of 
10 and 5 U respectively, of recom­
binant human IL-2 (Genzyme, Boston, 
MA). After 4 days of incubation the 
degree of lymphocyte proliferation 
in the presence of IL-2 was measured 
by 3H-thymidine incorporation in 
patients' and control cultures. 

Statistical evaluation 

For paired groups the nonpara­
metric Wilcoxon test was used. The 
Mann-Whitney non parametric U 
test was used for comparison between 
control and test groups. 

RESULTS 

Mitogenic activity of supernatants 

The mitogenic activity of super­
natants containing sera from the 20 
patients obtained during the first 24 
hours (AMI I) and one week after 
the AMI (AMI II) were compared 
on the same lymphocytes to 26 super­
natants containing control sera (Fig. I). 

A significantly increased mito­
genic activity, expressed in counts/ 
minute (cpm) of 3H-thymidine incor­
poration, was observed with super­
natants prepared with AMI II sera 
as compared to supernatants prepared 
with AMI I sera (p < 0.02). 

The mitogenic aCtivity of super­
natants prepared with control sera 
was significantly increased as com­
pared to supernatants obtained from 
the patients' sera (p < 0.0011 vs. AMI 
I and p < 0.0032 vs. AMI II). 

IL-2 in the supernatant 

When the mitogenic activity of 
supernatants containing sera from 
patients after AMI was tested on lym­
phocytes in the presence of IL-2 Ab, 
part of the IL-2 present in the super­
natant was neutralized by the specific 
antibody and a significant reduction 
in the proliferative response was 
observed. 

mean cpm x 10 3+ SE 
SERUM 

SOURCE o 3 6 9 12 15 18 21 24 27 3J 33 

in SU I 

Fig. 1 	 Activated lymphocytes from healthy donors incubated in the presence of 35% super­
natant (SU) containing wera from patients 24 hours (AMI I) and 1 week (AMI II) adter 
the_AMI. Activated lymphocytes containing 35% suppernatants prepared with control 
sera (CS). Cultures were incubated for 4 days.s 

AMI I (n ~2(l) 
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CONTROLS 
(f); 26) 

r values 

AMI ~ vs AMI I .. om 

CSvsAMII<O,OOll 

CSvsAMI ij~ 00032 



I EFFECT OF SERUM FROM MI PATIENTS ON IL-2 PRODUCTION 	 17 

lit 
)
; 

NEUTRALIZAnON 
mean cpm x 10 3+ SE 

ofSU 

( Patient's serum) 
0 3 6 9 12 15 

I 
18 21 24 27 l) 33 

Sly (rJ=14) f values 

SU +Ab (1')= 14)I I 


SU (1')= 14)

2 

SU2 +At2 (1')= 14) 

!=ig. 2 	 Cultures inclubated with 2 different concentrations of supernatants containing patients' 
Sera. SU1 = 35% supernatant and SU2 = 18% supernatant. The same cells were also in­
cubated in the presence of supernatants (SU 1 and SU2) and anti-human IL-2 antibody 
and were able to neutralize 60 U (Ab1) and 30 U (Ab2), respectively, of IL-2. The 
duration of incubation was 4 days. 
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Fig. 3 	 For details see Fig. 2. Supernatants (SU1 and SU21 prepared in the presence of control 
sera. Differences were not statistically significant probably due to the small number of 
suppernatants. 

Table 1. Effect of recombinant human IL-2 on the mitogenic activity of 
patients' and controls' lymphocytes. 

Lymphocyte 	 . Mean CPM values ± SE
No. 	 p values 

source 	 5 U IL-2 10 U IL-2 

Patients* 10 20.497 ± 3787 34.012 ± 5953 N.S:* 
Controls 7 19.144 ± 4998 32.408 ± 5812 

* First 24 hours after the AMI 
** Patients vs Controls 
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In the presence of two different 
concentrations of the patients' super­
natant and IL-2 Ab a significant 
reduction (p < 0.005) was observed 
in cultures incubated in the presence 
of supernatant and anti IL-2 Ab, 
as compared to cultures incubated 
with supernatant only (Fig. 2). 

Although the number of tests 
is small, neutralization of IL-2 activity 
in the presence of anti IL-2 Ab could 
also be observed in the presence of 
supernatants prepared with control 
sera with a reduction in the mitogenic 
reactivity of 51070 and 28070, respec­
tively, when compared to cultures 
incubated with supernatants only 
(Fig. 3). 

The reactivity of patients' lymphocytes 
to IL-2 

The results are summarized in 
Table 1. In the presence of 5 or 10 
U of IL-2, respectively, the mitogenic 
activity of previously activated lym­
phocytes from patients and controls 
was not significantly different and 
mean cpm values ± SE were very 
similar. 

DISCUSSION 

In the present study, it was 
observed that the mitogenic activity 
of lymphocyte culture supernatants 
prepared in the presence of sera from 
patients after AMI was significantly 
depressed as compared to supernatants 
prepared in the presence of control 
sera, and the suppressive effect of 
AMI I sera was significantly more 
pronounced than that of AMI II sera. 
Addition of anti IL-2 Ab at two dif­
ferent concentrations suppressed 
significantly the mitogenic effect of 
the supernatants. Such specific inhi­
bition by anti IL-2 Ab suggest that 
IL-2 present in different amounts in 
the supernatants may contribute to 
mitogenic reactivities. 

T cells express the gene encoding 
the lymphokine IL-2, previously termed 
T-cell growth factors, after T cell 
activation by antigens, mitogens or 
antibodies. 2 To exert its biological 

effects, IL-2 must interact with specific 
high affinity receptors which appear 
within hours after polyclonal activa­
tion of T cells. 2,6 

In this study, the capacity to 
bind exogenous IL-2 was found to 
be similar for activated patients' 
and control lymphocytes. These re­
sults suggest that the expression of 
IL-2 receptors on the patients' lym­
phocytes and their binding capacity 
are not affected and that the decreased 
mitogenic reactivity may be corre­
lated to decreased IL-2 production. 
Inhibition of IL-2 production by 
human sera was reported. Nicholas 
et al. 7observed that pregnancy serum 
can inhibit the production of IL-2 
and suggested that during normal 
pregnancy decreased glucocorticoid 
levels may contribute to this sup­
pressive effect. 

In the present study we tested 
the supernatants from the same sera 
used in the accompanying report, I 
in which a significant correlation 
between a depressed mitogenic res­
ponse and increased cortisol levels 
was shown. Gillis et al. 8,9 observed 
that immune suppression by gluco­
corticoid was mediated via T cell 
growth factors (TCGF), since addi­
tion of exogenous TCGF to glucocor­
ticoid-treated mitogen-stimulated 
T lymphocytes overcame the gluco­
corticoid suppressive effects. Our 
results showing reduced IL-2 pro­
duction in the presence of AMI I sera 
concurrent with increased cortisol 
levels would be in agreement with 
the findings reported by Gillis et al. 8,9 

To our knowledge, the results 
of this study suggest for the first 
time that immunosuppressive factors 
in sera from patients after AMI can 
act through inhibition of IL-2 pro­
duction. These suppressive serum 
factors seem to be time-correlated, 
since the inhibitory effect of the 
patients' sera on IL-2 production 
was decreased significantly within 
one week after the AMI. Stress related 
immune suppression was reported 
by several investigators 10-16 as to 

suggest that the severe physical and 
psychological stress after AMI may 
contribute to a transient immune 
suppression. 
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