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EL7. 1, Wu 52, Hayward 5%, B#ImY ~
Bk % in vitro ¢ Pokeweed mitogen (RI'F PWM)
T B & BRA Y v vERk & ERRE I SRIETET 528,
Fah &R0 7)) vEELMRE (BIT 1g - PC) ~5
{bed, LrdAbL&<L Do Ig — PC i3 IgM
BMThslEiaWELL. Bic, & FFFM T Miass
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INRORRE R 5 B HHEEE 0 S LEED BHERE P
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, Maturation of B Cell Differentiation Ability and T Cell Regulatory Function during
Child Growth Assessed in Nocardia Water Soluble Mitogen (NWSM) -Driven System.
Takeshi Nagaoki, Department of Pediatrics (Director Prof. N. Taniguchi), School of
Medicine, Kanazawa University, Kanazawa 920.
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TE-RFC) B, 05%LUTTHohhDBIKES
AT,

—7%, pellet ® o ¥ b FEEHHIIQIXER O ICHEEL
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maximum i 3 DD, FOHEME & » TIEME
ThH-1z, 12, IgG — PC 1 10 HE O EIKE %8
CTHRALED SRS, - 7.

BRAFRSE ) v Bk %E NWSM 72T TR i &
T3, HEMKIAELIVEED Ig — PCAHE
L. IgM,IgG,IgA & bic T HE T maximum Z:# L
Ao £, NWSMEIBc L v B b B Lh B H
Bxhalg—-PCi,IgM 7 3 X TH-»7c.—H,IgA
-, 1gG - PC ¥, #h &4 71.8 £ 16.9 x
10%,55.3 £ 14.5 X 10° & IgM - PC kB ~EBET

-1z,

COMUBERN»S, LUToERTIdIg - PCARS
BT HEEEMBER TR ICMEEEIRL, Ig-
PCEEHEEL /.

2. NWSM fl#IC K YKREHOY v NEh b HEBT

3 Ig EAMROES TS

FER, WRBL OB OESONRL DR R
Y w8k (1 x10°) 2, NWSMZEAET < 7 Bk
BL . HET3 g -PCHEBRLAL . K2aicashn
B & IS & OCHAERKEMY v R E ) B
43 IgM - PCHIZ, RAZ v ba—LO1/6ThH
BH, zogsEIcEmL, £®% 1A HETIHRAL
~pBvELL EcEREL, NEEBU TRV N
LAEMEE L., —F, B 2bicr Lz & i, Fsmy
YRRDBEBTRIBAE S SNIEH) - 12 1gG - |, IgA
- PCi3, /NEORE IS VIR ICHEML 5F L
KA L NVICEEEL 2.

3. K% B MmO BEMNSLEE

COERRTI, Eo¥y MEREICKD T#Hlax
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Fig. 1. Kinetics of Ig-PC generation in unfraction-
ated cord blood lymphocytes.
Lymphocytes (1 X 106 cells/ml) were cultured with
NWSM (100 ug/ml) for various time periods, and
the generation of Ig-producing cells in cord blood
lymphocytes (closed circle) and adult PBL (open
circle), 1 X 10°cells each, was enumerated. Re-
sults are expressed as the number of Ig-PC of major
three immunoglobulin classes, IgM, IgG, and
IgA. A number of IgPC was obtained after
subtraction of the background value in unstimu-
lated culture. Data represent the means + 1 S.D.
of four separate experiments.
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o RE LA, ZLRLAKS I, BB HEl
phoEETIE IgM — PCRIHBE LIS, » 120, BT
fT@EEEmABeaEEC IgM - PCHEmL,
OHEEHORA THIRENABEICHLBEE
50%Td -1, T 0L BEEI B M A T k%
A BB 5 IgM — PCHUE, BLA B Ml RRA
THiaEmMABIcHBE L IgM -~ PCH ETFEA &L
wLho1z (R2). THOOREN, S, FEHM Bk
gk [gM - PCica b 2NN #BEL T W 5T
pEsTREES N, —F, BROBMaL v HET 3
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Fig. 2. The generation of Ig-PC during infancy and
childhood in NWSM-stimulation system.
Unfractionated lymphocytes obtained from health-
y infants and children of various ages were cultured
with NWSM (100 pug/ml) for 7 days, and the
generation of Ig-producing cells in 1 X 10°cells
was enumerated. Results are expressed as the
number of Ig-PC: a;IgM-PC (%), b; 1gG-PC ([1)
and IgA-PC (). A number of experiments was
shown as (n) in each figure. Data represent the
means + 1 S.D. of several experiments.

4, BHm, LRTHEROL OB ARSI LEREE
BHm T MigsmA BHiftaic T:BT:3 THA,
NWSMEETTTHREEL, RABMEIL v HE
T25Ig-PCA2RIg 73R I>ERFLE. K212
Aohb &I, RABRE»FEHShS Ig - PC
3, RA TR, BEnTHEOVFhEMAEI T
IgM,IgG,IgA 2 TD Ig 7 3 R TEL LML 1.
B THEEMALBScHEUsHh 5 IgM - PC ¥

Table 1. Differentiation ability of cord B cells
) cultured with cord or adult T cells in
NWSM-stimulation system?

Number of Ig-PC x 1073

T Cell Source
IgM IgG IgA
None 0.3%+0.2b <0.1 0.2+0.1
Cord 22.8%4.2 0.6£0.3 2.7%2.3

Adult 54.5%t8.4 1.8%£0.7 3.4%0.6

»

Cord or adult T cells were added to T cell-dep-
leted B cells (1 x 108 cells/ml) in cord blood at a
T : B ratio of 7 : 3, and the mixture was cultur-
ed with NWSM (100.g/ml) for 7 days. Results
are expressed as the number of Ig-PC of major
three immunoglobulin classes, IgM, IgG, and Ig-
A per culture.

b Data represent the meanst1 S.D. of five separ-
ate experiments.

Table 2. Effect of adding T cells from cord
blood and infants on adult B cell di-
fferentiation induced by NWSMz»

Number of Ig-PC x 103
IgM IgG IgA
None 0.740.6" 0.6£0.5 1.1%0.8
Cord  40.8%43.7 8.9%4.9 13.5%3.1
Infant  47.2%49.1 14.946.6 14.9%3.7
Adult  56.8%9.5 40.7%8.2 45.6%5.9
Cords  18.9%9.9  6.2+5.6 11.0%3.6
Adult,  29.2%5.8 30.6%5.5 18.5%6.4

T Cell Source

2 Cord or infant T cells (1 X108 cells/ml) were ad-
ded to T cell-depleted B cells from adult PBL at
the same ratio as described in Table 1, and these
cell suspensions were cultured with NWSM(100
ug/ml) for 7 days. Results are expressed as the
number of Ig-PC in regard of IgM, IgG, and IgA
per culture.

Data represent the means+1 S.D. of four sepa-
rate experiments.

Cord or adult T cells were irradiated with 2000
rads before adding to adult B cells.

o
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i3, FEOMA THBEMA L ZIEEVEETSH
stz LipL7hss, 1gG —, [gA — PC El2EEoRR
ATHIEZEML- BBl 43 1g - PCHOK
13T Ehot, soi, 2F0OHRLOBALT
WinzRABfiIcEL T:BHETIMA 24, MAB
MiaxoFEEsN 3 IgM - PCEid, E¥OEA TH
faemA B LML 2 BEERL 22, 1gG —,
IgA — PCEUEMBVEBETSH - 1.

F 7, 2,000rads AREHRIEST U 2 B0 T fmAgsk
A THERABMEI T:BL T:3TMAX 3
&, BRAB#laL Y BT 3 1g - PCI3, Bflaz g
WMTHELLBALBENI»DIg 7522 T TN
T2b00, HREHRBE LS ORI T #1183 & U6k
ATHIEEZRBERNABELD, ThEFhridp EiE
TH-Tc.

E -3

ChET, b+ BHila0oSLiEE IR T 2581, &
2D in vitro DHFEMHERES A TE L, WTFhb
Polyclonal B cell mitogen EET T Y ¥ /¥ BR % B
BTAREHVEN, ERLOELT, Hibshike
Fru 7)) rEAERTZHEN, BBELARE S0 7
) VEAMREEEE T S HE, T AR
AL % A 3 Plaque — forming cell assay?®®® 13
EWBFSNE. LhLEMHS, REREPE b RE
RIGOBRICH Sh 5 % 7o 7 v EAES LR IR
TAHBICE, BMlaAZo ket THIED b
Helper 8\ & Suppressor & L TOMEE Ol &E % 5
itz sy, PWM i3, chEzTk b B cell
mitogen & LTHROHARSNTCELEDD T, &
Hrv=rao7y vMES BoBEERE LoBE
EREFETILETESOHMRAERBELTEL. L L,
PWM iz T MBIE{KEMED B cell mitogen T& 99, &
1o B&MTT T #18 subset 25 ABE L& T 48
fA~TEHILT 2  EBME SN TV 3%, FEM <
FURo THka@, sRA TS R, PWM filic
LOMABHEOMEEMHT S M5 T
B 1088 Bk ik —EOEERD S, T OMEITEE R
INEORREICHESOEIRT 5 C L 2HE L T .
IOLHBBEERL, PWMABREAVCHERH B
FURRMCBEL TV A BMAB Ko L% T
fiT20RRETHEEEWE->TVAS,

KM Y o Bk % NWSM ¢HlBd 5 &, A B#
taid IgM,1gG,IgA £ T o Ig — PC iz sk L 7ohs, B
1 B #fas 54t L e 0k [gM - PCO S TS -
fo. B BRAKL v EZs i IgM - PC i, KA

i

TV O =N 16 TH - 72h8, 186G ~, IgA
- PCRFEAEHBE L fad -7 (K1), Bird 5343,
Plaque — forming cell assay Z B\, BBy v
AT Ml JE K FEHE D B cell activator T & 2
Epstein — Barr Virus (BIF EBV) ic K< KIE L, 4
WENBRBETa 7Y i IgMICIBoh 2 2 &4y
Hlik. WoWRZTORT,EBVIck 0 FESh IgM
BERALVNMCEW &0 5 54 R B IgME
HRRICBL CIRRBTHEOLEHER L. L Lk,
Tosato ©°%i&, Hift, BEHMY » vBk% EBV £EF
THEESTSHL, lg -PCRFHETEBL, Hilt 40
IgM - PCIKRo N, Lo bRRAICE NS 0 b
ThHhBHEHELTWVWS, Tosato SOREIRY 7L o
+—-THEZ2FELLTZVWEEL SN 2B cell
mitogen T& 3 NWSM 2 W EHZE O EBRRE - I
BRI X —BLTWS,

NWSM fll#ic X v R Y » ~Fkh» S HET 3
[gM~PCid, £ 1 PAZFTCITRA L~ LRV E
RElECBEL, NEHZE U TRL NV E#EHSLE
(K 2a). —4. IgG -, IgA - PC ~0 43 {bisidES
P O 2 ML, S FLIBBICERA L ~LcEL
7o (K2b). BLCER S '™k, PWMIic & 3 B il
IgM,1gG,IgA ELME~ Dbt WFn b AS I
fErzvEmL, 3 FEICRADR 1/2 icFET 2 2 &
ZHE L 72H NWSM RIFR B 2 /MR R I
155 1gG,IgA EEAREDZES I, PWM fl % TAH SN
b BB LTV, LhLEs s, NWSM %o
[gM EAREDBGRIZIE, PWM EFE L REY, &
BlIAATRALNLICETZBEEHTH - 1.

& oo NWSM fli# A2 H T, B4 B #fac i
LA THIBEZMZ 2R THESILB W lac BT
LTuwaa{biie, &4, B T a6 A B#lE
CEME 52 &tk 0 FEIN T MO b - W BhiE%
A cx s EEZ N, BFHEINB MO IgM - PC
SMEEEIS, BRA THIEMA /8 &IcF L HEHmL,
A BIEICARA THMARNL B0 ELEL X
gL (£1,2). £4, A T s, BH0T
DI B~ B 4Bia0 1gM — PC s bicxt L, #
2{EDHBEE R L. T &3, KL BMED
IgM EEAREE 12 IERRA BHIFISE VL & TIRBILT
VA, B T a0 MBEs S B ESATRNL
EME-TVE, THItK LT, A T HiEE i
B#fam 1gG ~, IgA — PC A LicHiBhgEARE 00
-7 (&1

i T #0AaiE, B B filao [gM - PC a1kt
LA T 408 & 13 X EREoMBEEE R L 7o, 186
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-, IgA — PC Abicx ¥ 2 HiBhatiam A T a0y
3T &h-7 (F2). 2ok 5 BN
B3+ THIAOMHBIEE, ES R VWERT 2 &
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LOBEBMLIY, BEOERIEDL O -1,
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BEEmBHEL: THMIEZ2 BHICRMT 3 &,
PWMIc X W FBENIZ%KE S 07 ) vEENEL I
EET A& CASNTL 3583, NWSM H#%
KBWTIE, BRI L 72 T #lao & - B #ilasL
KB LETHEBHRE, BE LA T HEIcE~xhE
DgEh-71c (R2)., COXHURIEN S, NWSM F#
L PWM E T, T Mo isHR RS 25 B s kic
BRETHBERL S LR N, EBOREDS,
Bhivwv22HOtERTHES LTV B,
Goodman %°*¥id, Z DT Lipopolysaccharide iz
&b B#fash oFBENHEEER T MABMI
EnHEEEI ALY, ZoREE THEOSREEIKE
TAIEZPEOMITLTWS,

NWSM id, T #Ra%kE L T8/ Bimias iE 1L
L. ra7y v 2EET B EMTRETHD 'Y,
PWM & B b LR T Mg E® BBV L BEbh 3
», Bona 5'913, NWSM THBE s N2 %EF /0 7))
YEH, FEBEITMA S T #ilaic dose dependent iz
BNTalLEBELTVE,. EBEOEBTH, TH
fazbrs L T8/ BMlash 5> NWSM filikic £ v b ¥
DIg - PCLrFERTEL,-h, THBEARDT
BLELL Ig - PChslnL /. £, NWSM &, &
FOOWFTHNORERMEICRTS, v 7Ly % — T Hla
EEHALLTVWES TH- .

LD H7E NWSM 45tk i3, PWM Hiltic & v JE4%
BNy 7L oy — THEASKEES N AHER, LR
O BRSO MEEERIRRIL, T HVaHE BRE O A I B BB
BEMire 2 -©, W»THMY mitogen £ EZ 5
h3,

PWM iz i R, SLIRMT i) T Ml % ok < 5l

THUENSHY, oMY O BHEE KOS ik T
He2ICEABHLENZ VDT, COBBICRTD
M THIEEFEET L LD NWSM 280, B
RBICfE5 5 BHRE, T MDA 6 2R % B
L., UT ok« 1B1:-.

L NWSM f#ic & v i+ 3B S 1M Y » B0
IgM - PCRIBEETHY, BRALLOW1/6TH
SR, ERIANAETIRERALRLEWIZZENREE
KELEL, NEZBECTRIV AN VAL 12—,
IgG —,1gA ~ PCEHRFERNTHH/ASHER S, B
FEELWRLIHEIL, 5 FEICRAL <LcE L
7.

2. Wi B Mg 0 T MfasEme 5 &,
IgM - PCEUIHMY 248, 20BERRA T @4
MAFIBEDHE0%TH -1, IgG —, IgA ~ PC#
i, WFho THISEMATHEINLh - 7.

3. KA B2 BERIMEL W 3 T #8584 5% 0
THE, RTOIg -~ PCEEML 7. B T e
EZMA 75, [gM — PCEUIRA T MBa% 02 72 B
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Abstract

The generation of immunoglobulin-producing cells (Ig-PC) in peripheral blood lymphocytes
from cord blood and healthy children of various ages was assessed in the in vifro culture system
stimulated for 7 days with Nocardia water soluble mitogen (NWSM), a polyclonal B-cell activa-
tor. Ig-PC were determined by staining intracytoplasmic immunoglobulins with fluorescein-
conjugated monovalent antisera against human IgG, IgM, and IgA. On stimulation with NWSM,
cord blood lymphocytes produced a significant number of Ig-PC of IgM class, which were about
one sixth of the adult controls. But, differentiation ability of lymphocytes into IgM-PC rapidly
attained to the same as or a higher level than the adult controls at one month of life or later,
The generation of IgG- as well as IgA-PC, which were hardly seen in the NWSM-stimulated
cultures of cord blood lymphocytes, increased gradually with age and reached to the adult level
by the age of 5 or later. '

B cell-enriched population (B cells) itself, prepared by depriving of T cells by E-rosette sedi-
mentation procedures, responded to NWSM with a poor production of Ig-PC. When cord T
or adult T cells were added to cord B cells at a T:B ratio of 7:3, the generation of IgM-PC in cord
B cells increased significantly. Such helper activity of cord T cells for IgM-PC production in
cord B cells was roughly half that of adult T cells. Neither significant induction in IgG- nor
IgA-PC was observed in cord B cells by addition of adult T or cord T cells. On the other hand,
the generation of Ig-PC in adult B cells was markedly enhanced with regard to all three classes of
immunoglobulins by the addition of either adult T or cord T cells. Addition of cord T cells
enhanced the generation of IgM-PC in adult B cells to a similar extent as did adult T cells. But,
helper effect by cord T cells for IgG- or IgA-PC generation appeared to be about one third of that
exerted by the same number of adult T cells.

These results indicated that in this system, differentiation potential of human B cells into
IgM-production seemed to maturate at birth, but helper activity of T cells for IgM-production
was rather low shortly after birth and was allowed to maturate rapidly during the neonatal
period. But both B cell differentiation capacity and T cell helper function for IgG- and IgA-
production were still immature at birth and gradually increased with advancing age.




