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Changing Pattern of Suppressor Activity of T Lymphocytes on B Cell Differentiation
during Infancy and Childhood. Toshio Miyawaki, Department of Pediatrics (Director Prof.
N. Taniguchi), School of Medicine, Kanazawa University.



292 =

by SHRMmEK (LLFN - SRBC)?2 TE v MK
#% . Ficoll-Isopaque lLER L% 7\, pellet 128 - 7
TH#HEcECHEE LTHEEL2. N~ SRBC I, i
# L7 SRBC (1 x 10°/ ml) % Vibrio cholerae
neuraminidase (Behringwerke, A. G.) 10 Bi{if / m!
12T, 37T°C 30 4RAMAER, PBS3 [Elsei# L 8.2 x 10%/
mUCEERE LA L. ) vosTRigalg (1 x 107/ ml)
& N - SRBC (2 x 10% ml) %z h Z R OREBRE
w2 0.5nF24HEL, & 5oy YRRIRIME (LUF FCS,
56 ‘C 30 2RFEM L%, 3T CRU 4 CicT SRBC TR
O % 0.5nlM0%, 200 x g.5 SELEL, £ 0% 605

RAERE L 7o 5Bk, #0112 pellet & B~y 74> 7L,

S~ 4ADRBEE 1AL L T, Ficoll-Isopaque L
WEBL, 400 x g, Hig 20 HREEO L. BLOET
#faicE & pellet 12 0.83 % NH,.CL — + U 2 B &K
AMA,BALTE#N - SRBC 252 icAMSE«
#%.PBS It T 2 E¥#,20 % FCS 4 & & RPMI640 5
MBS L 7. .

ok lLTEshr THESER, 90 %L E
(90 ~96%)N — SRBC & E o€ FER®ETL,
HWRPUFEI CEE LMl RE g BiEMEaoR
AR 2UBLUUT, SRz 27 5~ ERIEPICTEE
L-BROBEAR0.DBLUTTH 1.

4.1gG+ Fc Ut 75— T HEOBREE

THlathica 5 1gG « FeR BHEMmIgoR i,
Moretta 5'#0 Gk V, BE 1gC HEIC TRIEL
1 HEAERIMER (BLF EA - [gG) & m o ¥ v AR
TH-7:. T Hbb5,PBS i THel L -l 4RIMER %,
FRICEE L THERmRicxt 4 5 1gG ik T
B4EL, PBS T 3m#AHE, 10 % FCS I PBS i T
2.5 % 108/ mlicd@E LA EA - IgG 2ER L 2. TH
faimsak (1 x 107/ ml) & EA - 1gG(2.5 x 10%/ ml)
ZREBEDIC 25ul ToBES& L. 200 x g.5 S EE L
%, 4C30NMEB L. TD%, BhHic pellet 2
BEL, w4708y rTCIHERASAIFSS2E
D, N~ 7S RTHALBMET T &b 200
SR tomiasi, EA -1gGx2 3 5L EMAEL &2
WEaAEBEE L, TOESREFEEL L.

5. EEEH

MiakeE iz, ¥ s, penicillin (200u/ ml),
gentamicin  ( 10ug/ nl), 20 % DIE@ILFE » FCS %
44 RPMI1640 85T, 13 X 100 mD 75 R 7 1 »
o R RRERE (No.2027,Falcon) thT, &EHIC 1 nl
L THi-fc. HEE, RBYAERERSERT. 3T
T, REARBES %TTIT- 12, K1.2TRe L
<L BAKRIMY v BRE ROV TFHRERTIE, PWM

R

0—4

Number of lg-Producing Cells x1

0 o1 10 50 50
Concentration of PWM (ul/ml)

Fig.1. Generation of Ig-prodcuing cells in adult
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peripheral blood lymphocytes at various doses
of PWM. 10¢ lymphocytes per culture tube
were cultured for 7 days in the presence of
PWM. Ig-producing cells were counted in
immunofluorescence stained cytocentrifuge
preparations.
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g.2. Kinetics of the PWM-induced differ-
entiation of Ig-producing cells in adult per-
ipheral blood lymphocytes. 10¢ lymphoctes
were cultured in a concentration of 5ul/ml of
PWM. Ig-producing cells were examined
various days after culture.




RS T U >/ 8EKO b D B EHIIHIEE D HER 293

cHB s 5 [g BRI, PWM (GIBCO) 5ul/
ol, 7 BREEE T maximum &5 -7 DT, YUTOR
BRIV TH S IORETIT- 1.

6. BEIUTY VEEMBORLE

Biifax b PWM THE s ha [gELEHEORH
13, Kearney 5290 FikicfE v, #btidkk cHla®
Wlg #RBETEEICEDIT- . LD FEHRE,
E S N A EEE, PBSicT 2 El#k#, fia
£PBSTI1 x10°~2 x 10% nlic®EL, R 51 F
7352 FicBik, WEFTHER L. ZO®K, b %KEE
Binzy/ —AT—20C225HEEEL, PBSTZX 5
£ ¥ 75 2 ESEEER, FITCER-RRLe b Ig
M (polyvalent, IgM, 1gG, IgA, Behringwerke #t
@& D PBS T 20 I MR L THER) TRE L L. H0E
BME T T &b 500 YUl LommE R L, Mg
BN g BiEHaoE AR+ EE L. IgEEAERHY
13 BN Ig B R & EI & AL RS L D
BHLT, s LTcERb L.

7. T#M®O H D B RS LIMHIEE O FEM

KemkogA4S THEO BMaosbic kX7
B, HEAlE LT 40 THEE 5 x 10° OBRAK
S ) vosRRicSRIEmM, PVMBEETEAEEL,
THEENZZOEA Y ¥ SHOAH0 BEL O HE
+% IgiEEMlats o v ro— L& LTEHEL .
M THc- VLT, BAY Y Ho 25401
B, B, £BAMALEIVICDVTHRE L.

bRz &8 T HBEOMH G KLU ToXTHEA L
1.
mEE (%)=
THIBRIEE CHIRT 5 Ig
E S MR

SSryev -1 D EOEE)
THRT 2 Ig EAMIR

X100

13 i

1. 1gG - Fc ) 7% —[8H T Wiao A SH#HS

FENRCeEASo THiahic5n 5 1gG .
FcR Bt tbR I, R LISRL . ROE Y »oF
KL N-SRCEBEWVWAE o+, FHERLEC &
DABELE THMICESAE!R, 0% LDE v ¥
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IgG+ FcRB#H THE O LR IZ, RAFEHI.2 £
2.9%ickk~, 28.4 £ 12.1 K 3EFE, o7 (p <
0.001). o IgG - FeRBH: T D E VLRI,
R, lYHoRLRTO A oNk. —F, 3 ALK
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gro7) vELMEOEEDR QRS

1 x 10° OHEmY) » <~ HBREFEASOKMKM %=

PWMZELET T HMER L EBRHET 2 IgELR

PWM THB XN 5RABME D [g BEEME~DS e ER L. EnThoEBEREIN s n 2EER

%1 . The percentage of Fc (IgG) receptor-bearing T cells in T cell-enriched population
from children of various ages

Age of Donor EA-IgG RFC*in T cells p values®
. mean®S.D.%

Cord blood (n=9) 28.41+12.1 p<0.001
Newborn (n=7) 17.6% 9.2 p<0.05
1 month (n=4) 17.5%8.2 p<0.05
3 months (n=7) 10.2+4.9 N.S.c
6—11 months (m=5). 11.6%3.0 N.S.
1 year {(n=6) 11.3%8,0 N.S.
2 years (n=4) 7.5+2.1 N.S.
3 years (n=5) 7.3%3.5 N.S.
Adult (n=10) 9.2%2.9

» EA-IgG RFC, EA-IgG rosette-forming cells.
b p values obtained by Student’s #-test compared with adult controls.
¢ N.S., not significant.
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Fig.3. Generation of the PWM-induced Ig-producing cells in unfractionated lymphocytes
at various ages. 108 unfractionated lymphocytes from cord blood and from children of
various ages were cultured for 7 days in the presence of PWM. Data represent the
means (£8.D.) of the total number of Ig-producing cells per culture.
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Fig.4. Effect of the addition of T lymphocytes from cord blood or adults on the PWM-
induced differentiation into Ig-producing cells by unfractionated adult lymphocytes.
Different numbers of T cells from each donor were co-cultured with 5 105 unfractio-
nated adult lymphocytes for 7 days in the presence of PWM. Results are expressed as
percentage of control culture without added T cells. Data represent the means
(£S.D.) of five separate experiments. ‘
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Fig.5. The suppresive effect of cord T lymphocytes on the occurrence of three major
classes, gG,; IgM, and IgA in the PWM-stimulated cultures of unfractionated adult
lymphocytes. Results are expressed as percentage of control culture. The means
(£S.D.) of three separate experiments are shown for each Ig class.
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Fig.6. The suppressive effects of T lymphoctes from children of various ages on the
PWM-induced differentiation into Ig-producing cells by unfractionated adult lym-
phocytes. 5x105T cells from each donor were added to cultures containing 5x10°
adult lymphocytes in the presence of PWM. Results are expressed as percentage
of suppression compared with control culture without added T cells. Negatives
indicate an increase in number of Ig»prodqcing cells. Each column represent the

mean (+S.D.) of suppression.
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Changing Pattern of Suppressor Activity of T Lymphocytes on B Cell Differentiation during
Infancy and Childhood Toshio Miyawaki, Department of Pediatrics, School of Medicine, Kana-
zawa University, Kanazawa 920, Japan. J. Juzen Med. Soc., 89, 291301 (1980).

Abstract The present study was undertakeh to determine the existence of suppressor activity
of T lymphocytes on pokeweed mitogen (PWM)-induced B cell differentiation in infancy. T
lymphocytes were isolated by E rosette sedimentation from cord blood lymphocytes and from
the peripheral blood lymphocytes of healthy children of various ages. In addition, each donor
was examined for the relative proportion of Fc (IgG) receptor—bearing T cells in the T cell-
enriched population to compare with the suppressor activity of T lymphocytes.

1. The suppressor activity of T lymphocytes was evaluated by co-culture with unfractionated
adult lymphocytes on the in vitro PWM system. The PWM-induced differentiation of adult B
lymphocytes into immunoglobulin (Ig)-producing cells was markedly suppressed by the addition
of T lymphocytes from cord blood. The suppressor activity of cord T lymphocytes seemed to be
equally effective on the generation of the B cells producing three major classes, IgG, IgM, and
IgA. Such suppressor activity of T lymphocytes was observed throughout infancy and gradually
decreased with advancing age. At the age of 2 or later, the suppressor activity of T lymphocytes,
as evaluated by co-culture with adult lymphocytes, was not consistently demonstrated. Only
small number of lymphocytes in cord blood and in the peripheral blood of infants were differ-
entiated into Ig-producing cells by in vitro PWM-stimulation. The generation of Ig-produing
cells in peripheral blood lymphocytes increased with the advance of age and reached about half
the adult mean at the age of 3. These results suggest that the PWM-induced B cell differentiation
during the early period of life might be modulated, at least in part, by a relative excess of sup-
pressor activity in T lymphocytes themselves.

2. Fc (IgG) receptor-bearing T lymphocytes were enumerated by rosette formation with ox
erythrocytes coated by IgG fraction of rabbit antisera. Relative proportions of Fc (IgG) re-
ceptor-bearing T cells in the T cell-enriched popuplation of cord blood and newborn infants were
higher than those in later life and decreased to the healthy adult level by 3 months of age. Rela-
tive proportions of Fc (IgG) receptor-bearing T lymphocytes after 3 months of age showed no
significant difference from the adult controls, but the suppressor activity of T lymphocytes was
still demonstrated up to 1 year of age or later. Therefore, the relative proportion of Fc (1gG)
receptor-bearing T lymphocytes did not appear to be parallel to the suppressor activity of T
lymphocytes found during the infantile period, although Fc (IgG) receptor-bearing T cells from
adult peripheral blood had been showed to suppress the differentiation of B cells into Ig-produc-
ing cells in the PWM-stimulated cultures.



