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(1) MM Tk subsets (Ty, Tnon-y #HkE) DELA
s a7 ) YEAERBICRIZTRE

SIRKRFEFEHPRBENE (EE 40 ¥R
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(REFI554 5 F 108 Z4T)

(1) ABANOESR, #7EBEAREKRESESES (1979, UB) LB TRERLL.

t + BHIRBE 2 ORERIMIC & b B K RE
sya7yy () EEMEcMEL, &7 520 1g %
34 % . In vitro ©O BHREMEOBITOE < 3,
pokeweed mitogen (PWM) #H W /:% 7 = — D2:30)
Btz e F e LTHbOTERLY, PWM T
& 3 Bahasreici THIOEEMSSLETH O™, £
DEEIHE LS hicxhoo5H 5. Moretta 5%,
BRAGHIN T it 2 B [g o Fe G e v 5
LeT s Ao LAREL, THIEDOH 70 %5
[eMa Feiisticidd 2 L7528 L (Tu
§1),PWM iz & 5 B #4531k helper & L TH< 45,
TH#HEOH10% i [gGDOFe AT 2L 275
— %8t (Ty§Ek), 1eC G@EEakL B LR,
PWM (o & 2 B#Ela5{tic suppressor & L TH< <
EERLI.

Ry v oSEkiE PWM 2MACREE L TH B
fao Ig EAEMEAORMeMELALEHZLNAL VI &
kb, BEAXE THEORMMESTREN TV,
Bif Hayward 5%, K%My v <skz B#la s T
wigicHE L, <o T MEsEA B#ikEO PWM filli#
wEAMbicmEmIcE L ERE LA S
Oldstone "%, &1 T Ml Ty Mg L9 2Lt
BHRALOBO LS, BFHMT fkao B HaS
{bima#igE1x Moretta S¥2s#E Lk D i Ty fmhiac
Lo THEshI2OEAS LHELL. LAL
Miyawaki >®i2B548M T #iac# 50 3B A B

HasHEimsiaE At | FEHE TRH SN B DITHL,
Ty BEOERRIIERI YA TTTRRALV S VIRE
FLIMEEEE EABSFLOETFLEVWI EERL
fo. Z T, S T Mg %E [gGFc L €79 — &4
- Ty 8 &, #7275\ Tnon — v MK B L RA
ERMY ~/¥Bk (PBL) SRAEET B LICLD,
PWM ic & 5 A B#IRAS LS ED & S U BEZ Y
A ERE L.

MERUFE

1. HENER
5 @ o R A R O RBBIEE - &, BESRET
BETIC~ %Y ¥ (10u/ ml) & INA CHEHI % WL
IRELL 7o, FRABRIRIMIE 20 F 4 5 30 F D 5 ADHRE
B S~ v EMA TR /2.
2. ROEY v EKROSEE
BEEm, BRAKRBEME SIS % FF R TV
(Dextran T500, Pharmacia Fine Chemicals,
Sweden) fniiEeEE £k (PBS) % 20 %4,
37 T 30 ~ 40 53 EHE LMK E LS ¢ 7. 20 L
7% % Ficoll-Isopaque(Lymphoprep, Nyegaard &
Co., Oslo, Norway) ic&»icEB L, 400 x g 304
B4 CTEOLEY. hEErBsh iy v 5kE
PBS T 3 @#:#% L .RPMI 1640 5 &% (Grand Island
Biological Co., Grand Island, N. Y.) iz 1 x 107/ n!
OBETHEEHEL . HMOEFERIE L Yy TN

Suppressor activity of cord blood T lymphocytes on adult B cell differentiation in the pokeweed
mitogen system. [ 1] Effect of cord T cell subsets (T y, Tnon-y cells) on the generation of immuno-
globulin-producing cells in the culture of adult peripheral blood lymphocytes. Naoki Moriya,

Department of Pediatrics, School of Medicine, Kanazawa Uni{rersity, Kanazawa, 920, Japan
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GEHGMARTHELLEC A, BBLULETH - 1-.
3. THkamsTiE
1 EORSE Y 58K (1 x 107/ ml) iz, 7453
=4 —+ (10 u/ ml, Behringwerke AG, Marburg,
West Germany) T 37 °C 30 4MABE'OL #- 35k M Bk
(SRBC, 2 x 108/ ml in PBS) & SRBC TRKIT L 21
(LR (FCS, GIBCO) & 4 1 & mMA, 200
X g, 5AMEOL, SR 0/MERBICHRELL. Z
0% pellet 2§ 0 ICHE L, Ficoll-Isopaque i &
BLT400 x g.20 pfE L L7, SRBCOREF L 72
T I ILERE T & 0 pellet i@ & 115 . SRBC
130.01M Tris — 0.84 % NH.Cl igigic TiAMN = & &
Bic PBS #MMA C¥& L, T #i1cE & population
7.
4. T #iE subsets D4
T #1A8 subsets @ 43 (¥ Moretta YDk Ic#E
T -7, f4sRimEk% PBS T 3 E#&E L, 1 x
10% mlic PBS THRILA. ChicEBORRR# 4
FRMEkSED 1gG 5l (100 H/R) 24, 37T,
30 4 incubate L TREIEFRIMER (EA (IgG)) % {FH#
L. PBST3mEIAL, 10 % FCS jn PBS T 5 X
10 mlicBBLAcbDicER&D THEIE(L x 107/ ml)
ER&L, 200 x g, 5ELL T4 C 30 HHEEHE L
t-. Pellet 2l = ¥, Ficoll-Isopaque t&E& [
(400 x g.20 53) \= TH#EL 12, Pellet iz EA (1gG)
o¥& L T #Efla (Ty #8f8) IcE & population A5,
R IC EA (IgG) &8 LW T #I88 (Tnon— v 4
)M ons . EA0.01M Tris— 0.84 % NH,CI
BETAMS .
5. ) voRERERE v~ H - DORE
Koyl T #ifa, Ty #0884, Tnon— v GO RE = — &
~-ZBE L. SRBC2H W/ E o+ b aHIE(E
— RFC) OWREIL, BB DL /15 1= —+¥ L
L7 SRBC & 1 v Bk % 20:1 /B4 L ,SRBC TRIY
L7ZFCS #mMA <200 x g, 540 L, 60 2EZE R
KEHE L 7o, HRE%RZ 54 F 75 200 ] E#E, B
WET T v Bk 200 a8 % 3 7 LI E SRBC o
ELIbD%2E-RFC & LTHBER YD £2'?. £
Ig fRE#AE12', fluorescein-isothiocyanate(FITC)
BAF e b Ig i Lk (x 5, polyvalent,
Behringwerke) %1 X 107/l Yy v ¢Ek - S &N
Z, sodium azide # &€ PBS (PBSA) & & &1z 37
€, 30 %/ incubate L, PBSA T 3 EI¥Ei&E X LB
BBl CoOllER54 KI5 2ciie, &
M (Olympus) FT v » <8 200 B A, Mia
RHICHROBAEEET DY v HREMBIEE L TR

R 1gGFc L €7y — BRRD T & ¢ EA(IgG)
EROVT, ) U R0EO S5 3 rLLLEEA 23
LiMilas e LThRERD ., BRRE
peroxidase 4+ & MM RE & - LR E R /2.

6. U o tBROBEERLH

0.3mg / ml® L ~ glutamine, 200 units/ ml ®
penicillin, 10 pg/ nl® gentamicin, 20 % & RiE{L
FCS 2& ¢ RPMII640 558 ic v » o8k % 1 x 10%/
nlDBETEFEL, BEF=—7 (13 x 100 mm,
Falcon)ic I sl AR, PWM ZmMATTHB 5% CO,
HERBATHEERE L. PWM (GIBCO) 0 Bdifl e
TEIDIT, RAKRSEY v/98 (PBL) c@E4B 0
PWMEmMA 7T ORISEE U, [gEEEMi% e L/,
FAERPEOBRBAMK SRR L.

7. MEANKRE o 7Y v ORE

THEEREF - — 740 ORI EEE L,
PBS T2 [E%# L THMNBECEREE LA b0 %
1RSI AF 7S ACBEEDCRE LR, RIC5%
FeBenz 2 7 —-nc-20C, 20 53RIEEL.PBS ©
FEBER L7, THIFITC ~#ik b Ig (% Hi ik
(% 20, polyvalent) Z#i#, 8%, FiE < 30 5%
Bl PBS THACHS L, HLHEMET Y ~
7¥BR 1,000 BEEA, MIE I o bR EEE RS Y v
NEREBES L THRERS 2. B EREL T
Fa-—T7HDO IgEEMEKNESNS.

8. THIlEDRLA B a5 {LimEas

1% 10%/ mldARA PBL 0.5 ccic, BE%iMY i 5% A
THaOE~& (2.5, 5.0, 10.0 x 10°#8) *m
APWM&Ebic TAMBEELA. X, Ty #52, Tnon
-y R OIMEIEEE & B 29, BRA PBL (1 x 10%/
ml)0.5cciz 1 x 10° ml & T #88 subsets % 0.5 ccil
AR In& L . PWMEMATTHEES L /2. B
Bk < IgEEMBEEEL, THEEMA
SORAPBL @ Ig A E s v ro—nE LT
g L. #5813 % change & LT ToX L ko
7.

9% Change =
( BEE® lg A
av ho—n lg EEMEE

1) %100

9. Y vSBROIEHERST, mitomycin ALFE

Ix10% mliRBE Lol T MR X i T 48
subsets (2*°CO @ v # %2 B \ T 2,000rads M &t L
. mitomycin #1313, mitomycin CUHMRETE)
% 250g/ nl OBECHREM T #iRIciA, 37 € 304
ffl incubate L 7% PBS T3 @##& L, 1 x 108/ nlic
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RPMI1640 B it T L TH L. U v YEROAE
BEREF MY Sy T r—fBIC T, R RS,
mitomycin MAIBE & 8 BLIETH - 2.

3 E

1. PWM 0B R U E B REK

E1RLETEC, BAPBL @ Ig EAMIAEIE
PWM Sul/ nlOBETRGSH-7. X, EEAK
BT HBET g EEmiak e -2 Lo (E2).
DTFTOERIETRTIDRETTIT- 2.

2. T #8k4 subsets DEREHE < — 5 —

WEEm, BAKMIMD 587 T #ia, Ty #52,. Tnon
—yHEOEE - —REIDLSITH-k. TH
BIOSEREIE, RATI3.3%, WHM< 8.3 % LH
MmToPEEERL:. EA (IgG) ot MERMEE
i, A T KT 9.6 %TH 545, Bl T MKTHE
95.1% &# 3 5% <, Oldstone > 0O#EL B ¥ —
L. Trita<co E - RFC ok, WM, &R
AGKHSME bIoRAE THBOZAE D P PEEE
AU, HichEEm T ER, B g RERROBANS
< 72 BHEMEICH »72. LH L Tnon— v HERE T, BA
SRS, Mt ic E — RFC o I3 E < (96.0 %,
84.0 %), EA (IgG) - v ¥ v MERMEE, &Iz

154

Number of Ig-Producing Cells x10™

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

Fig. 1. Dose effect of pokeweed mitogen on ad-
ult B cell differentiation into Ig-producing cells
in the 7-day culture of adult peripheral blood
lymphocytes (1x10¢ cells).

s

HHaoBA I 0.5 BLUTTH 1.

3. BE#mksr®E TMkaom A B A {binEke

e T a0 E 4~ BEMA PBLICINA , PWM &
EHICRAEET S & (R2), BHEM T M dose-
dependent iz FXA B $ERAD 4L EMEI L, B A PBL
DERRMAAZE - 96.6 & EFFRETIME N LS
nt. —HRATHEEEEMNA T, allogeneic #
A B ALzl s niih - 7o,

4. IE=Im T #5 subsets D EA B SIS b iM%

fig

B T 4% EA (1gG) —o+ .y Miklzk D Ty
g & Tnon — v #RLICSE L, T T HEMA PBL
KEBMATPWM EE BICEARE L. B3k
AR LA, BEm Ty Mia EA (IgG) 2HVLT
HBELAIcb b LT, KABHEOMLICRIEE
ACTSIBEETRE Hd -1 (+20.5 £13.5%). &
Z A Tnon— vy ESE T HigL BEEREED
HOINEISIE (- 60.4 £6.8%) &RLA. Tyl
ETnon— y#EfAZFHMKSE THEATOLE L R
FHELLTOLRTEAL TRAPBLIZIMATS,
KkOE T i & FEEOMBIIRNE SN —HK
AERSIM Ty Mkal, oA B#EIIO L i
s (— 45.7 %) fEB 4 345, Tnon— vy #Hf2Iz2 <M

Number of 1g-Producing Cellsx10™

Days of Culture

Fig. 2. Number of Ig-producing cells in the cu-
lture of adult peripheral blood lymphocytes (1
%108 cells) at various time intervals after
pokeweed ‘mitogen-stimulation (5 gl/ml).
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HPRERS D> 7z, Ty 2 & Tnon— 7 #fa %
3.7 THEbLEIGAL, - 28.6 % L BEOMAIHE
BEH o,

5. KM T Miaomblkic T st S B o

weg

pEErn T 4082 AT b » T 2000rads DR HE &,
Yt mitomycin LFEE TS &, BEABEICIE T 3K
AB#ilao A Licxtd 2RI ELICHER L
(%3). E#kIc Tnon ~ 7y Mk O M%IRE & 2000rads
OISR I & » THL L. Ty M@ s Tnon- v
whax 3:7T I bE 54, Tnon — v MK &
BIRE L 7R 0 S HIHIZN R AR Nt

6. ZL%2 T #Ma, Tnon- ¢y $FEDRLA Bk 5

{emsigg
AR APIC> 0T, K5E T H8, Tnon— 7§l
DOMEREERFT L. RISIRLALSic, AyR
Tnon~ v #ifa bR A B a0 L2 %I L, = DM
EHERESLLDEHEBLTVC LI TH -1z,

E 7

A PBL SRE#M T #ik%E PWM & &b icBARE
BYL2RT, BEHN THBCLREESRSONES
MEELBOWEHALBMEIMLME LSS 5 2 &%
KL, CoRIE Hayward 59, Oldstone 570
HEL—B L/, Oldstone S"ps#EE L& Sic, I§
W T #A A THIEOH D Tymlazs S A

Table I. Surface markers on T cell subpopulations fractionated by rosette

separation methods™

: E-RFC* EA(IgG)-RFC Slg*d Monocytes*

T Cell Populatlons (%) (%) (%) (%)

Cord Blood

Total T 81.3%5.0 25.1£8.4 1.4%1.2 2.3%0.5
Ty 71.6%+4.5 67.0t3.4 3.2%£1.5 7.04.4

Tnon-y 84.0%9.5 0.5 0.5 0.5

Adult Peripheral Blood

Total T 93.3+2.5 9.6%4.7 0.5 0.5

Ty 87.3£2.3 74.7%6.1 1.2+0.8 0.5

Tnon-y 96.0+2.0 0.5 0.5 0.5

a. Results represent the arithmetic means + 1 S.D. of three experiments.

b. RFC, rosette forming cells.

c. EA(IgG), ox erythrocytes coated with the IgG fraction of rabbit antisera.

d. Slgsurface immunoglobulin-bearing cells.
e

. Monocytes were determined by peroxidase method.

Table II. Suppressor activity of unfractionated T cells evaluated by co-culturing with
unrelated adult PBL in the PWM system®

No. of T Cells Added % Change
(x 10¢) Cord blood Adult peripheral blood
2.5 —32.3+£9.3 + 9.6%x9.6
5.0 —=77.9%9.2 +16.3%6.6
10.0 —96.6%+2.3 +21.0%25.1

a. Graded numbers of T lymphocytes were added to unrelated adult PBL (5x10%) and co-cultured with PWM
for 7 days. Results were expressed as a percentage change in numbers of Ig-producing cells from individual
control without added T cells and represent the means-+1S.D. of five experiments,
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Table IIl. Suppressor activity of T cell subpopulations evaluated by co-culturing with
unrelated adult PBL in the PWM system®

9% Change
T Cell Populations Added
Cord blood Adult peripheral blood

Total T —71.6x7.9 +26.4%18.1
Total Tx" + 5.2%5.1 N.D.«
Total Tmc? +18.3%+8.5 N.D.
Tnon-y —60.4£6.8 +28.5%£24.8
Tnon-7X +13.4%17.2 N.D.

Ty +20.5%13.5 —~45.7%19.8
Tox +16.6+12.6 N.D.

T 7+ Tnon-p* —67.9£14.6 —28.6+13.6
T yx+Tnon-y —59.4%11.4 N.D.

T y+Tnon-yx +17.2+13.4 N.D.

[CIE =" el =

. Equal numbers (5x 105) of T lymphocytes and unrelated adult PBL were co-cultured with PWM.

Results were expressed as a percentage change in numbers of Ig-producing cells from individual
control without added T cells and represent the mean *+1S.D. of five experiments.

. X, irradiated with 2000 rads -irradiation from 6°Co source.

N.D., not done.

. mc, treated with mitomycin (25 gg/ml) at 37°C for 30 min.
. T ycells and Tnon-y cells were mixed at a ratio of 3:7.

80

N
O
T

%o Supﬁressnon
Y

iz

8 M 15Y 4 Y
Age

T LT

Cord

N~

Fig. 3. Suppressor activity of unfractionated T cells and Tnon-ycells
form four infants of various ages on pokeweed mitogen-induced ad-
ult B cell differentiation. 5x 105 unfractionated T cells or Tnon-y
cells from infants were added to adult peripheral blood lymphocy-
tes (5x10° cells) and cultured with pokeweed mitogen for 7 days.
Open column: suppressor activity of unfractionated T cells, hatched
column: suppressor activity of Tnon- 7 cells.
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Fui-.Oldstone 5 & T @ Ty#miasfEma iz & <
FERE N 5 1gG RBEEEEEMA L T, Moretta 5°
HEA Tyl TRLUAZTEC, B I mE
B DA EHELL. L LAEOERBE.
o, Bm Ty Mfid A Ty g & 860 ., [gC &
HORLES LR OERABMES L ic MBI R %
R&¢, ©LATnon— 7 MikicR 9 E T #Bka 1 7T @K
T AIMEIEESED S ht BERAD 518 Tnon—
y#fai: BHBRMEICHBEIMRER S A D -2 2 &
L0, B Tnon— 7 MERIC 3ERA & B 2RS4
#HTHELPEENLTWE LEbN T Moretta 5%, X
BETid Hayward '985R L7 T& <, BRA Tr 8
o, BN Ty Mka %, TuMilE2BR< C&ick->TH
BT 3 &, BRA B LiciMBIc@ s nwe &
»o, FEHIMESE T #c BRIcS 50 3 BHKS
{emEIgElR, E i Tnon- v HIlEOMEIEEIC L B b &
Bbh 3. FFM Tnon— v ffa0MEIEE 3 R ES
KR D FERICHL L, BRIm& T #ia i kg RS
WTHDIELMRENL, Mivawaki 522, FLERR
S T Mk SEFMASE THIEBCA SN 3 EF
s B LiMBigES B b, £% 2 ~3 F THET
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i b MEFEESL SN, ERLLGICHIBT LT &
MBHLMhEL - .

R BOCLHERY O THKE I« B#iasy
LEMET 2 EROH 2 &AM EshTE D99,
RUZRTRCOME THEOEE E®% 3 ~4 8T
KbNBIEMHSMITB->TVBE'™? Ly o
FERB oM T Mk, ¥~ v 2 DM T g
Fixly 17, 2, 3" &V 5 EHFA O phenotype %% -
Oixfl, Ly 1%, 2. 3* &£ 5R - 7 phenotype i<
BT 3L 05 S TIEHICBIKED,

REEESIT, WhHE LTRsh, BAogE
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TTHNI B LIMBIREA B ETE 2 2 & £ 4
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3HHI KA & T #Ekak T A PBL &R & s %
T5E, RABHIBO ML EH IS NS, S
MEIAE 1 Tnon— v MM BHa R e, Co kS
KOBAIRBOTHSH 5 ZM T TE Tnon~ 7 #HE I #)
BT HIM % FHE T 3 2 & HEEETH D, Tnon— 7 Mk
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= i

b FEFD THRRC LR THEIC 25 3RA
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STRESNZ0ERT LUTOREREE:.

1. B Tnon— v #HM42 . BXA Tnon— 7 ¥k &
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5EEbhI.

2. B Ty Az, [gC BEEakEFALL
®OMA BRI LICIMEIRE RS Eh - .

3. BEwmims T #iid, fHE X iE mitomycin
IKREZMHNH D,  OMEIEEE K - 2.
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Suppressor Activity of Cord Blood T Lymphocytes on Adult B Cell Differentiation in the
Pokeweed Mitogen System [ I] Effect of Cord T Cell Subsets (T7y, Tnon-y cells) on the Gener-
ation of Immunoglobulin-producing Cells in the Culture of Adult Peripheral Blood Lymphocytes
Naoki Moriya, Department of Pediatrics, School of Medicine, Kanazawa University, Kanazawa
920, Japan. J. Juzen Med. Soc., 89, 354—361(1980).

Abstract Human newborn T lymphocytes obtained from cord blood have been shown to
suppress adult B cell differentiation in the pokeweed mitogen (PWM)-stimulated co-culture
system. In this study, cord blood T cells were fractionated into T cells bearing Fc receptors for
IgG (T7y cells) and T cells lacking Fc receptors for IgG (Tnon-y cells) by rosette formation with
ox erythrocytes coated by IgG fraction of rabbit antisera followed by Ficoll-Isopaque density
gradient centrifugation. These cord T cell subsets were co-cultured with adult peripheral blood
lymphocytes with PWM for 7 days. Ty cells from cord blood, even though isolated after the

* interaction with IgG immune complexes, did not show any significant suppressor activity (+20.5
+13.5%) on adult B cell differentiation. But, Tnon-y cells exerted strong suppression (-60.4%
6.8%) to an extent similar to that by unfractionated cord T cells, The suppressor activity of cord
Tnon-y cells as well as unfractionated cord T cells was completely abrogated by irradiation with
2,000 rads prior to co-culture.

Unfractionated T cells from healthy infants up to 2 years of age have also been shown to sup-
press adult B cell differentiation in the PWM system. Suppressor activity of unfractionated T
cells and Tnon-y cells from four healthy infants was evaluated. Tnon-y cells as well as unfrac-
tionated T cells from younger infants suppressed adult B cell differentiation and gradually lost
their suppressor activity with advancing age.

These results indicated that, contrary to suppressor function found in adult T cells, the
suppressor activity of cord T cells and of infant’s T cells might be exerted by a T cell subset
lacking Fc receptors for IgG.



