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Reciprocal Changes in Suppressor Activity on B Cell Differentiation between Conca-
navalin A-Inducible and Pokeweed Mitogen-Inducible Humoral Lymphocyte Factors
during Child Growth. Minoru Kubo, Department of Pediatrics, (Director: Prof. N. Ta-
niguchi) Schoo!l of Medicine, Kanazawa University.
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Table L Suppressor activity on PWM-induced B
cell differentiation in culture supernatants of
adult lymphocytes incubated with various doses

of Con A.
Number of Ig-f;Cb) per
Doses of Con A (ug/ml)® culture X 10
Exp. 1 Exp. 2
Control 167 910
0 158 (95)° 196 (93)
0.1 173 (104) 145 (69)
1 75 (45) 138 (66)
10 45 (27) 68 (32)
50 28 (17) 41 (20)

@ Cell-free culture supernatants were prepared by
incubation of adult PBL for 48 hours with vari-
ous doses (0.1 to 50ug/ml) of Con A. Eachsuper-
natant was added to autologous PBL (1x108/ml)
at a final dilution of 1 : 8 with PWM.

4 Ig-PC per culture was counted inimmunofluore-
scence-stained cytocentrifuge preparations.

¢ Percent of control culture.

Table II. The proliferative response of
lymphocytes to Con A ¢ .

Age of donor 3H-thymidine incorporation

Mean £S.D. cpm?é
Cord blood (n=3) 82,572+13,901
32,300t 9,578

28,319L 8,756

1-3 years (n=3)
Adult (n=3)

« 1x105PBL were cultured in the presense of
Con A (104g/ml), pulsed with 0.2 «Ci *H-thymi-
dine 24 hr. before harvest and harvested on to
glass fiber filter 3 days. The radioactivity was
measured in a liquid scintillation counter. The
results represent the arithmetic mean+S.D. of
three experiments.

4 cpm, the difference of *H-thymidine incorpora-
tion between stimulated and control cultures.
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Fig. 1. Effect of Con A-activated supernants (closed circle) and control supernatants
(open circle) from adult or cord blood on PWM-induced B cell differentiation. Con
A-activated supernatants were obtained by incubating PBL from adult or cord blood
at a concentration of 2x 108 /m! with Con A (10.g/ml)for 48 hours. To prepare
control supernatants, Con A was added at the end of incubation period. Superna-
tants from adult and cord blood were added fresh autologous or unrelated adult
PBL (1x 108 /m¢), respectively, at various dilution in the presence of PWM. After
cultured for 7 days, the number of Ig-PC per culture was counted in immunofluore

scence-stained cytocentrifuge preparations.

Results are expressed as percentage

of control culture without added supernatants. Each data point represents the

mean *+ SD of five experiments.
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Table lII. Effect of Con A-stimulated or unstimulated T cells from adults and cord blood
on PWM-induced B cell differentiations

Number of Ig-PC per culture x 10-3¢

Added cells Con A-stimulation
Exp. 1 Exp. 2
None 171 148
Adult T -+ 33(19)¢ 64 (44)
Adult T - 199 (116) 137 (93)
Cord T + 7(4) 32 (22)
Cord T - 31(18) 56 (38)

« Equal volume of adult or cord T cells, stimulated or unstimulated with Con A (10xg/ml) for
48 hours, were added to cultures containing unrelated adult PBL (5% 109).
4 1g-PC per culture was counted in immunofluorescnce-stained cytocentrifuge preparations.

¢ Percent of control culture.

Table IV. The suppressive effect of Con A-activated supernatants from adults on the generation of
Ig-PC in PWM-stimulated cultures of autologous or allogeneic adult PBL

Class of Type of

Number of Ig-PC per culturex 103

9 Suppressione«

Donor
Ig-PC Supernatantse Exp. 1 Exp. 2 Exp. 3 Exp. 4 Exp.5 (Mean=*S.D.)
¢ Control 165 130 94 62 27
Con A 72 (56)¢ 42 (69) 12 (88) 3 (95) 2 (93)  80.2%17.0
Control 91 151 72 62 21
Autologous M GonA 42 (54) 58 (62) 17 (76) 9 (87) 3 (86)  72.9%14.7
4 Control 95 70 75 45 21
Con A 37 (61) 30 (58) 12 (84) 5 (89) 2 (90)  76.5%15.7
G Control 150 120 32 23 123
Con A 55 (63) 23 (82) 3 (91) 6 (74) 14 (87)  79.7%11.4
. Control 90 141 14 102 151
Allogeneic M Gop'p 29 (68) 61 (58) 2 (86) 25 (76) 17 (89)  75.1%12.7
A Control 92 70 20 74 78
Con A 36 (62) 32 (54) 2 (90) 10 (87) 7 (90)  76.5%17.1

« Control of Con A-activated supernatants from adults were prepared as described in the legend of Figure 1.
Supernatants were added to autologous as well as allogeneic adult PBL (1 x 10%/ml) at a final dilution of1:8

with PWM.

Ig-PC per culture was counted in immunofluorescence-stained cytocentrifuge preparations.

¢ Percent suppression was calculated as described in Materials and Methods.

Percent suppression.
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Table V. Age-related changes of suppressor activity on PWM-induced B cell
differentiation in Con A-activated supernatants®

Age of donor % Suppression P values«
Mean=+S.D.
Cord blood (n=10) 10.9£8.3 p <0.001
Newborn (n=100 9.4%+15.7 p <0.001
1 month (n=7) 22.5%7.8 p <0.001
3—11 months (n=11) 28.9%13.0 p <0.001
1 year (n=8) 41.2%13.0 p <0.001
2—3 years (n=9) 52.7+16.3 p <0.01
4—10 years (n=13) 73.2+12.8 N.S.¢
Adult (n=20) 81.7+8.9

Con A-activated supernatants from children of various age were obtained by incubating
PBL (2 x108/ml) with Con A for 48 hours. The suppressor activity of Con A-activated
supernatants was determined by inhibition of the generation of Ig-PC in PWM-stimu-
lated cultures of adult PBL. Con A-activated supernatants were added to cultures
containing unrelated adult PBL (1 x 108/ml) at a final dilution of 1 : 8 with PWM. The
resujt of each supernatant sample was expressed as the mean suppression obtained
from experiments using two separate adult PBL.

Percent suppression was calculated as described as described in Materials and Me-
thods.

P values were obtained by Student’ ¢ test compared to the adult control.

N. S, no significant difference.

Table VI. PWM-inducible suppressor activity on PWM-induced B cell differentia-
tion in culture supernatants of lymphocytes from children of various ages«

Age of donor 9 Suppression P values®
Mean % S.D.

Cord blood (n=6) 58.516.7 p <0.001

3—11 months (n=3) 51.5=14.5 p <0.001

1-3 years (n=4) 26.6+10.6 p <0.01

410 years (n=8) 16.6%7.2 N.S.4

Adult (n=4) 14.7+8.7

a

b
c

d

Culture supernatants were obtained by incubating PBL (3 x 108/ml) from children of
various ages with PWM for 24 hr. The suppressor activity in culture supernatants
was determined by inhibition of the generation of Ig-PC in PWM-stimulated cultures
of adulf PBL. Culture supernatants were added to cultures containing unrelated adult
PBL (1 X10°ml) at a final dilution of 1:2 with PWM. "The result of each supernatant
sample expressed as the mean suppression obtained trom experiments using two
separate adult PBL.

Percent suppression was cacurated as described in Materials and Methods.

P values were obtained by Student’¢ test compared to the adult control.

N.S., no significant difference.
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Reciprocal Changes in Suppressor Activity on B Cell Differentiation between Concanavalin
A-Inducible and Pokeweed Mitogen-Inducible Humoral Lymphocyte Factors during Child
Growth Minoru Kubo, Department of Pediatrics, School of Medicine, Kanazawa University,
Kanazawa 920, Japan. J. Juzen Med. Soc., 89, 788 —798 (1980).

Abstract It is well known that human adult lymphocytes are activated by concanavalin A
(Con A) to manifest suppressor function in vitro. Cord T cell is also known to suppress human B
cell differentiation in the pokeweed mitogen (PWM) system. One of these suppressor mecha-
nisms on B cell differentiation has been shown to be mediated through the secretion of soluble
suppressor factors from stimulated T lymphocytes.

The present work was intended to elucidate the changing patterns of suppressor activity on B
cell differentiation in Con A-stimulated and PWM-stimulated lymphocyte culture supernatants as
a function of age. Cell-free culture supernatants were obtained by incubating peripheral blood
lymphocytes (PBL) from cord blood, healthy children and adults with mitogenic doses of Con A
for 48 hr or PWM for 24 hr. Each stimulated culture supernatant was added to the PWM-stimu-
lated culture system of adult PBL and its suppressor activity was evaluated as a reduction in the
generation of immunoglobulin-producing cells (Ig-PC) by comparing with that in the control
culture containing nonstimulated lymphocyte supernatants.

Con A-activated lymphocyte supernatants from adults exerted marked suppression on the
generation of Ig-PC in allogeneic as well as autologous PBL in response to PWM. Such sup-
pression appeared to be equally effective on the generation of Ig-Pc of three major classes, IgG,
IgM and IgA. But Con A-activated lymphocyte supernatants from cord blood and newborn
infants showed only a negligible suppression on B cell differentiation. Con A-inducible humoral
suppressor activity from PBL appeared to increase gradually with advancing age and reached
approximately to the adult level by 4 years of age or later. On the contrary, culture super-
natants with PWM from cord blood lymphocytes could markedly suppress the generation of
Ig-PC in response to PWM. But the PWM-inducible suppressor activity in culture supernatants
gradually decreased with advancing age and disappeared by 4 years of age or later.

These results suggest that age-related reciprocal changes between Con A-inducible and PWM-
inducible humoral suppressor activity of lymphocytes seem to characterize a unique property of
peripheral blood T lymphocytes in the developmental period of human life and may play an
important role in modulating the immunoglobulin synthesizing ability to various stimuli in the
early period of life.




