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Studies on Tests of In Vitro Lymphocyte Transformation to Group A
Streptococcal Antigens in Patients with Streptococcal Infection

Yoshihiko TAKIZAWA
Depariment of Pediatrics, Sapporo Medical Collage
(Chief : Prof. T. Nakao)

Using techniques of the whole blood microculture assay, the activity of lymphocyte transforma-
tion (LTF) to antigens of group A streptococci was studied in normal subjects and in various illnes-
ses caused by this agent. The antigens included C-polysaccharide, T1, T4, T6, T8, T12, T22, and
B3264.

The results are summarized. as follows.

1. An age-related difference was observed in the LTF response to T antigens; that is, the
highest mean activity was obtained from adults (SI, 40.3) followed by children (SI, 17.2) and cord
blood (SI, 9.7) showed the lowest response.

2. Regardless of the epidemic types of streptococci, particular T antigens stimulated lymphoc-
ytes to proliferate more efficiently than others.

3. The detection of the LTF response in some specimens of cord blood and the presence of the
activity in the B lymphocyte fraction after stimulation either by C-polysaccharide or T antigens
suggest contribution of a nonspecific component in the reaction.

4. The LTF activity to T antigens in the group of patients with acute glomerulonephritis or
with acute rheumatic fever (SI, 7.9) was significantly (p<(.05) suppressed compared to that of
normal children (SI, 17.2) while the response of patients with scarlet fever (SI, 38.1) was significa-
ntly higher (p<0.05) than that of normal subjects.

5. A type specific cellular immune response to T12 antigen was demonstrated in patients with
scarlet fever due to streptococcal infection with T12 antigen.

6. No correlation existed between the magnitude of the LTF response to T4 and the antibody
activity to the antigen in the serum.

7. A significant association was found between the existence of HLA-DR6]J or MT2 and low
responsiveness to C-polysaccharide. (Received August 20, 1983 and accepted September 26, 1983)

Key words: In vitro lymphocyte transformation test, Streptococcal antigens, Streptococcal
infection, Type T12 specific cellular immune response, HLA-DR6].
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Table 1 Lymphocyte transformation activity to strep-
tococcal T antigens in cord blood.

Stimulation Index to streptococcal antigen of

No. T1I T4 Té Ts Tiz T22 B3zt
1. 11 09 16 08 12 10 1.2
2. 14 0.9 80 17 09 09 06
3. 0.6 1.5 87 07 0.6 0.6 4.0
4. 25 1.7 176 82 1.0 100 7.2
5. 25 47 63 3.0 1.0 40 3.0
6. /13 09 1.2 09 L1 1.2 09
7. Y36 3.0 3.6 33 25 32 2.1
8. 1.6 1.2 1.6 1.8 11 1.8 1.1
9. 0.9 133.6 212.5 3.8 1.8 50 168.1
0. 1.0 1.1 06 08 09 08 09
1. 15 459 429 1.7 12 1.7 202
2. 14 1.0 27 1.4 11 14 1.0
Mean SI 1.6 167 25.6 2.3 12 2.6 175
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21.3, T8. 1.2, T12. 45 T22. 1.6, B3264. 53¢ %
b, T1, TAHEFErH L CHER I v EVWRIGYTRL
7o, AROPRICE T 5 F it RE D I - T

—7, EE®RA 86 #lizisita LTF &G (Fig. ) o
ESlE i, THIE o8 4, T 94, T4. 105.5,

ABBmMY v Y RERRPC B A BER In Vitro ) v ~BGEALL I

643

T6. 65.8, T8. 1.7, T12. 16.7, T22. 7.4, B3264.
218 ¢H b, EHEDPRCHLBASHZE L (P<0.05),
iz T4, T6 R L TEOMEANERTH -1 T,
A-CHIR w35 RIS Baf L7cay, 48 41 (55.8%)
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# SIfE i3, T1. 1.1, T4. 1.2, T6. 250, T8. 1.2,
T12. 1.4, T22. 1.3, B3264. 24.2 T4 »7-. B3264 L)
StOFUR I U CRIEE /MR LB S EETH
b, &L LU THRHZERCAEBCEGHEERL T,
72(Z=1.71, p<0.05). Z DX 5iE LV VERYEI L
TTABERH LT, By YETHREHL T,
LTF ESAELAETL TS Z 813, Aol
Riz X - TRIEPIE T B EER S E 2 bh .

4-2.4 LTF RIckRiEse

D EofmER, EENRE, EERA, BOBREE,
BIOAGN-ARF BEZB k5 &5 EIx+5 LTF
RIGEEH: (SI=3.0) % Fig. 6 iRk Li-. EEACE
FHBEEOBE, FAERTIH0%(TI2)~58.3%(T
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Table 2 Lymphocyte transformation activity to streptococcal T antigens in patients with acute
glomerulonephritis (AGN) or acute vheumatic fever (ARF).

Stimulation Index to streptococcal antigen of

No. Disease Age (Years) T1 T4 Té6 T8 T12 T22 B3264
1. AGN 6 0.8 1.0 1.0 1.0 0.9 0.9 -
2. ARF 10 1.0 1.0 1.9 1.0 1.1 1.1 -
3. ARF 10 0.9 0.9 1.3 0.9 1.0 1.2 —
4. AGN 2.6 1.4 0.9 1.8 3.2 1.2 1.3
5. AGN 1.0 1.2 227.6 2.5 3.9 2.0 46.0
6. AGN 6 1.1 1.9 3.4 1.1 0.9 3.1 89.1
7. AGN 11 0.6 0.9 1.3 0.8 1.2 1.4 1.4
8. AGN 2.1 2.7 10.5 1.5 0.6 0.4 15.3
9. AGN 0.6 0.8 2.4 0.8 0.7 1.7 12.9
10. AGN 6 0.9 0.4 0.6 0.8 0.7 0.6 3.8
Mean SI 1.1 1.2 25.0 1.2 1.4 1.3 24.2
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Streptococcal T antigens
Fig. 6 Incidence of cases with positive lymphocyte transformation activity (SI=3.0) to strepto-
coccal T antigens in healthy controls and in patients with scarlet fever, glomerulone-
phritis or rheumatic fever.
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Fig. 7 Development of lymphocyte transformation Fig. 8 Development of lymphocyte transformation
activity to the C-polysaccharide of group A activity to streptococcal T12 antigen in
streptococci in patients with scarlet fever. patients with scarlet fever due to infection
The solid line indicates the mean stimula- with type T12 strains ( O ) or due to other
tion index. types (@ ).
Table 3 Lymphocyte transformation activity to streptococcal antigens in the E-vosetting T
~lymphocyte or in non E-rosetting lymphocyte fractions after in vitro culture of
whole blood.
Medium Response to the streptococcal antigen of
alone A-C T4 T6
No. Lyfr;g)C};?gr)lrt € cpm cpm SI cpm SI cpm SI
1 E 56 1197 21.4
: non E 31 372 12.0
9 E 137 526 3.8
: non E 80 274 3.4
3 E 45 226 5.0
: non E 30 215 7.2
4 E 52 145 2.8
: non E 44 79 1.8
5 E 42 231 5.5
: non E 22 148 6.7
6 E 47 163 3.5 163 3.5
: non E 26 97 3.7 90 2.7
7 E 83 2081 25.1 494 6.0
: non E 56 733 13.1 253 4.5
3 E 61 3942 64.6 10134 166.1
: non E 27 428 15.9 693 25.7
9 E 281 38755 138.0 25339 90.2
: non E 131 17984 137.3 5553 42 .4
10 E 581 22070 38.0 2592 4.5
: non E 218 9413 43.2 816 3.7
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3 Table 4 Frequency of HLA antigens in high respon-
- oon ders (S =23.0) and low responders (SI<
n = 50 o o 3.0) to C-polysaccharide of group A stre-
ptococct.
) Stimlation S123.0 S1<3.0
) o 1 Number of cases (%) 40 ( 53 36( 47
o]
. HLA-A 2 13 ( 43 17 (57
B R 11 7 ( 58 5 (42)
] . 26 12 (67 6 (33)
; . w24 26 ( 58) 19 (42
k! . o e w3l 7 (54 6 (46)
i o s ° w33 ( 3D 9 (69)
° HLA-B 7 1 (25 3T
a ¢ 40 17 € 63) 10 3D
o 4 w22 3 (1000 0Co
. w3b 9 ( 56 7 (44)
A:A * oo wid 2 (20 8 (8
, a2 . w5l 4 (33 8 (61
°° w52 10 ( 63) 6 (3D
20 80 320 1280 5120 20480 w54 5 ( 63) 3 (37‘)
Antibody titer w59 3 (1000 0Co
w62 9 (53 8( 47
Fig. 9 Relationship between lymphocyte transforma- SN 2 1 (33 2 (87)
tion activity to streptococcal T4-antigen and
serum T4-antibody titer. HLA-C wl 13 C72) 5 (28
O ; Normal adults, @ ; Patients, A ; Cord w3 22 € 50 22 (50
blood. w4 3 (50 3 (50
Number of -cases (%) 34 ( 50) 34 (50
HLA-DR 1 2 (40 3 (60
2 15 ( 68) 7 (32
%> Eh ER D cpm T LAEEDCHE B L, A B
CHE, THRCHE TR ITEE, HFLHE 5] 9 (5 8(47)
-rosette FEIZ DL FHET % L LR 53, non E 6] 6 ( 27) 16 (7)*
-rosette FENC L FFIET H Z L vt w9 14 ( 64) 6 (36)

4.3 LTF Kt & mAp BEEHk MB 1 20 ¢ 4D 23 (53
LTF G & i AP B R R & ORI DT 330 (5D 29 (49
LYDMRAKES T X BIE LT, T4HECHTS MT 2z 15030 26 (6™

MmeFL M2 RIE e gt T4 fiEciy LTF R 3 26 (59 18 (4D

EHEBE LABEORCHARIM, EEEALTH, %
DOMETERE 24 Flost 50 Bich%. Fig Simdo&
, IFEA, BARELL, LTF RIGOBFECH b
F, 3 EAEOREFITHERS V- HUAMARE X h,
LTF &Ji & oz BB 7B fR I35 D iehs - 1 (H
B, r=—0.02). F7, EFEBRACOWTOLELE
LThr=—0.03 THY, B#EEIRDLRIRD -
4-4 LTF R & HLA B > o B5{%

* #*=5.44 p<0.05 ** ¥*=6.14 p<0.05

EHI, ZOXI BV VRARKICETA Y v 3k
OB HLA iR & B2 0BER B T5 0BT
DWTHRET B, EFRAT6 0 A-CHR B X
T REEO THEH T aRIEETh b0 BLA#R
OBEFRERNI. ZhbDoh, FERTIROBLR
1o A-C HUR X4 5 RS &% Table 4 iwiR Uiz,
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it SIE 3.0 DU EORRER L en Ll T OEILEE
Lz Bly, HLA o £ A »* #E Yetes HIE) %
BIottbhDThsd, Fhinkslr, ¥, A-CH
FHizxi+5 LTF )i & HLA-A, B, C EEOBFRT
13, BILERE, BISEB LK, HHFNCEELE
ERRTHEORE A LR - . Yz, DR FEEK
LDBIFTIL, RIEEB kT, HLA-DR6] kL
MT2 REEDEIE (£ 473%, 63%) e s LTk
AR EFHEOEIE (B0%) X hE<, BatZzpnch =
200 HLA HiR KIS S 3E BcBE0H 5 =
EMTR IRt (B4 x=5.44, p<0.05% X ¥\ x*=
6.14, p<0.05). 73, HLA-DR6B] (5% »FH# SI
B2 6.9 2241 <, FEBFHED 16.4 (46 B 12k~
BSNCEETH -7, ¥R U < DR EE & SnE
FLoBFRTE, DRWIS MTIFREEZNEE (&4
64%, S9% W RILEFEHEOEE (50%) L hE\E
D -7k, Wb A FENEEERRD bR R
Do to (4 x2=3.47, x*=3.51). —J, Hiho I &
CTHERET 2 0 v ABRKIGE %4 HLAHR L o
OB ES AT L TE ot

5 & =

AU BME, v ABBY VERRCKS T E
BRIt ORI oW TR L, EERECE
F5EORETHL T HZE LT, ZDX 57
RGBSR L 1OBGTFIELSFET S 0E 1%,
HLA HE & DBIBIC BV TR TAZ L Ch - f.

LE, BxaDEENLBI - EBRIzLy, A-C
PR, THERCSTARBE Y v BRRIGOHE L E 7
, ¥, By VERBRRMERS O SKRIECK TS L0
Risots, H»5\u 3 LTF Kt & sk, st
HLA Hi & OB # /s K 1eo T B OMRY B
CENTELEEZLDY, LT, WonrpEBRKSH
NEEYNZ 5.

5-1 A CZESK (A-C) HR: THE

VY SBRBIEIE S LT h B REO L v
HHREER S, MR K OBOEDR L UF
HoE@>RIERLIREYETHS. By VEHILE
wCHEHRIZL -7, A B, C, --eeeee T, Jixkk
DD I8 DEHITE IR T VB, BEKROKTS
ABCRBLTHAY, —F, THIEGHRE O ER
EIhT03y, WEHEXRTHL MHBEFEY L3, @
FEORIZRAIU &% No. L LTEREZ—FT5 = a4
LRTW5". BEOUUBNCT R - 72881, B4
BBEE R 157 #krb 136 Bhaiseeic—3 (86.6%)

FLIREE 55

L, &9 D39 21 #:H M BIBIREER (RFEF) T
Hotens, MEFIROAARBEY #»EET 2L, —&K
RRBZbrBVEDLBbhE, LT, 2D
Liid % type o T HLEIZK T2 £ A O REIGTER
CIRESERTHL MHIEOETE  type {1 54
BORIEEHEBEL TR R E 2 bRA. ., T
PRI M PR I~ S EBCEEL, ML AES
THY, L THRHRE D —BIELTASERLT
WAL EERERTAE, THEC TS MRERED
BEHE M BUR SR 5 E AL OBRIKE LD
BHD.
THEOHHEEL Tt hE T DDk
BRALNTEIH? B, ry FovEgEnlypz
DY BRIz L 5 5 & 5 ERATR IR TS,
ZOFETHE L T HEICOWTr A iR %
BIltole ko h, AEFRRLEIME & OECHL
B —DOWWBEBRAR IR D 2 EAVER SR, HER
HOBVHIRE LTHEGERTEL LMD LR
7o LaL, AT LRI - iR L oodin i EREs
CRTLEERGESAZ - LML IRT WA D
EXL, THEOF o HimE & oI RIS
HEBosLonsd, SEMFER L7 EBE T, T4
T8, B3264 HUFE A 2~3 M & ORI It %
AT ENEL IR TWA. LasLadis, T1, T,
T12, T22 HiFC D TR RIS & 3T 5.,
0L S EBOFEY, HRTOEE 5 EROE
SEERIP A TURDTHE 2B &, TI128 L T4EIIK
CEER B LTV AEEIchy, T1, T22, T6
Birfo s e oL, T8, B3264F 3t A KR
LbRIEVEBTRALEE D ENTESL. Lehi-T,
HhOBRERENE LS 1B THIRS T2 Y vos
BRoOGERIGEBET5 2 L3 THEKREVZ & T
BHEEZLRNI
5-2 A-CHE, THEIHY 5 LTF Ko
ZhET, By yEIRCSTAMkRELEODIE
i, mIIEEREYRGCERRIGLEE LD, F
D%, HME [, B 4 streptokinase/strep-
todornase(SK/SD)?? &z > THHLR, IbiIE, X
DI hie MEAYBVEERRIGICE - TH st
FNBITE - 1B T BITABRF S MR oE
RSB IGOBEYETSH Z EATRENTL A, &,
Lawrence® 12X - C, BV VEHECRTLHEILER
BEEEOZHEEORMT A EPBERTEINT
WA ZoX sl v vEPLEC R A it a g o
AL, b b BXUEBWOKARGIZ L » TL OEE
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ARG Iy, 1970 BRI h KRARIGIKE » T in
vitro WRITARRENEE E LD, T, Zhickbh, B
VYRBEERSCEEABER IS DY v BRI
PEOEETN T B EDELACINEN™, B
HEMSE CEEEhTubsE L LT, A-C, M
Enid o¥ ™, THECHT 5 ) v < REGEETLC
7c- T Ludwicka et al. ™Yz ) » THRDTRZ BN
oz THIED Y v BRGEEEL BT 2L 2R
e, =12y B AEYRI IS L
R L7e. Lo LEHIRE LT TL & TI2 0 2 B8R
LB IR TRLY, i, FEBEMELTHE
EER T,

SEOBEETIE, A-CHIREL 7EEHS T Hicouw
TLTF RIE&&ER A, FOER, BHEEBOE
BILL > TV v ARORIGES R - TW5 2 EAR
Hani, Thobb, THEROSHE, E¥EARALZD
WTaBE, T4, T6 HBEH L TEVRIGEATRS
ni—owxtlL, T1, T8, TI2HE1w L CRIEY R
SRS A bhi. EEDRTH, RIIEA
I 0 b EEHTECERCSH - 7ehd, ERC R
DARE—VTHoT. UL, WATHE (T4, T12)
EIEVITER (T1, T6, T8, T22, B3264) w45
SOGw LB LB, WTRMcH5 T12 FiFicy L
T, FHSIE, RGBSR - I ELVE
bh, WIEHFARETHS T6, B3264 HLE T LTI
LMCEWRHBRERL LY, 20X 5 KRGO
THEDBRYBEMNTE Z LR TERr -1

RENCSIHERY 2% &, BIBRBEZECREE/NRT
kxeiemuwRerfBohl. ok, oh
LEMMBEZEOREC K ITHE Y VEAREOFEELT
BLUTWSHAHENLH D, Z0BE, BHARBOR
RIZ It RBAFBERC L 5 BLEBBESICH,»EE L T\ 5
LW R AT R X o Bbhie. —F, AGN
K IO ARF BB o515 LTF B 2889185
PITEER T L, S ETARISEROE TR
7. FERE Francis and Oppenheim® 3V v =
HLEKOBET, By v HEMKEEMEDCSTSY v
ARG AEBCAE IR TWE Z E2BEL TV 5.
7ok, RERARESMCERL bR 5D THEAICL
TERT 5.

A-CHiE o LTF K, *3° 86 GloE#HF A
WTRE L7y, ZoEHSIfEr13.2Tthy, T
R 256 & R, SEEICT O KEhERLD
e, —F, BABEECKEC, HAWESLIE
Bk 722, 8188 HBENECRISISE IR
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7o, Lal, BEOLZAZRGORIGIIE A-C
PR3 % KL T/ <, mucopeptide + D &k
(C-polysaccharide-mucopeptide complexes) iz %3
BEITHD E S ATEEMENE 2 b T3, T7h
b, fLINC A CHIFZZHEB®EA~TF v THD,
L, b B0 ) v BRI OEE S
e Z EAVRE R TR ¥4 mucopeptide & D&
Lo TS UREFEMNRE L 5 Lo®Er 4. A-C
R wxT 5 LTF RIGioun T, S%3brEad
LRENRDD EERD.
5:3 BasRREo TRSENHEREEEOHE
Tz, Reid et al*® oA RERAEBFK B0
2%, Hayama ef al®® o M HEY A8 E%
kb BRI R O BT AR T B,
By vEHBARBRERC YD L 5 efei cRE 2R3
MRIENRITT A OVTILI R E CREINTE
LY, TOEMTESLATHRW. 4mE, T12 BB
BEALL, OB BEES5 Lo, TI2 #
Fizxi35 LTF Kbk 4 BRI » TBER LR,
ME TGO LEARNRD biviedy, BE TR
ELRDBLRIh o i, HEORIGEHHED
WHERBITHD WO a7 By, T12
T AR RE LR T O L B 8l
BoZEL, THEREICOBEOKRES & TEEEGT
T EZNTWAB, L Lians, By vBEREED
Wiz TRHESEEORIZIIS A BRECBENHS & X
., Bl T4 BB BES CiARRE T4 Sl
By o &0, BAERE K LTEER B TS
FUikfiia A LY, ThboBEEI X 2B RORAER
R I L, REETRAEINC Y B RERIIAR
BRI ED, R EOEERHMLA TS, Lizdis
T, ZhbnZ & T HUFs5 s E U+ No.
ELTHFFERTLCELEL, BEREERTHS M HE®
T 5 R0 B TEERBRICH L - L2 REL
TuWBhrbHhiol. SEOKRE, MiadagEoir
B THBRNOFEESET LIcbDrEL2LNS
2, MBURR A-CHIE & v Mk & 0@ bR A,
HBIL, TR IATREREICE R L g0
DFEZR L, THEISVCOHEIabebT, B
BEDLIAZOBBEOFHMIBLH T, Tk, =
D &5 el R AR R T T HFRe o
THRIALTHDENMCOVT S S LB ET55, B
HIR Db SPURMEOHERLT I UG, ISkl
O &L FFERMRIGHME I NS Z L& 2HND
T EMD, TORIGELT LSBT D EHE



650 wm R E E FLIREESE
HWEhs. AR K Z oA s o o (RFEF). Licpi-T
5.4 2iEHl ARF, AGN £E28 7 s MBRAESRED ThbDfERE Y VE T SRS % in viro LTF

BT RIS i —S e R e RIS BER L TWA & L v R

Hirschhorn ef l.°?, Rassokhina et al’® 1 I O°
Mericz and Berkel®® (3 & #] ARF & ©, * &,
Krzymanskie ef @l 3218 AGN B# ik it
L£EEV VERECH TS ) v BRRIBIEE T LT
% ¢34 1, Francis and Oppenheim 3*9, JEiGENE
RF BEic s ThLEDOHZHETRREVIH IR T
WA & %R L 7. Mortensen et al. 5% 3, C
-reactive protein (CRP) & T cell & oB#E iz~ T

#1, CRP 2T cell LBREICHETHZ Ltk D,
T cell DEEELHIHI X0, FORE, HFROBPBICK
THRCHMET T2 L ORMBERL 5. ZDORE
3, Francis and Oppenheim®® »3% v v EHLFEICT
3 RGNS X v ioht PHA o632 RIS 2 h s
Dol b DGR, RF BETHELY VEBHECHTSY
VARSI CRP oREWHAI L THHES K LTS
Rossokhina et al® o b —FHTHLDTHE. L
2L, Mericz and Berkel® o> PHA =35 KIGbH
melxnicoRE L 1—HK L 7t~ Lueker and
Wiliams®™ 3, ARFEEDV v BREEFEEDY v2
BREORABERERT, HIED Y v RRIIGELRIC
FRIBESEOTMBIC B THLMETL TS &
%R, ARF BECRF5 M Or0fMiatt RERER
HEERERHLCW5., SEOERIC I TH A ARF,
AGN B # i LTF KiGoil#iash, thbo#f
HemE—%Uen, kL rraEtcing, &IEY
v ASEROREBALA~OLERE & T X ARMiFc ks
FARIGDET 28 b — >0k s LTEBIRD
~NEboLBbh, 0L RRENIGOE T IZILs
D EMAEF S EE LTV B DNd Lhinu.
ek, ThbofERE K, ARF R AGN BET

BEV VERB R LTV Y v ARG E R T AW
HEETN B L ERBEREOHEY L H
5. FHLCHECREES, RuMRHOEV- 2R
BROMEECEARLTWALD L EbR.

5.5 THERIZHT 5 LTF RKicnisEk

By vEOBARAREC B TRENMRESE LR
YAz X, TIR2RBEC X A ELEEDRIGIE R
THLH»THA., L LESLRITEE 20 12
K, 28O THIE, Hucd, 6, B3264 L Tt
W LTF Jiss4bh, S8, Bwio—HckuTd
B sERARD bt ¥, BaoEEMRIZ
WURE LTF ISR 8E L T4 s, T0ERPIN

BLTWb EBbhb.
EEmoKE (Table D) kW WTHLMEX I,
LTF #E#iz—MOFEFC B THICHE B b b, ¥
7o, RO OEFNIE U PR LTz < RIET
BT EMEREIRT. Lo T, ThbIEBENKR
S EGRMOER L, HIROEE L5 2 00T
PEGRLTCWL LS Bbh 5. BiEE LTI, BF
DOREAIEREE & 3B 5 1O BEHRRILFEL T
ZonbEnize. —7, PURMOMEE LT, B
VVEDOD ZEOHIRESE T B IR mitogen L L
TOBEEHTH Z EATELS®, § 21, Banck and
Forsgren®™ (3 AF MOS RERE A HIE &+ 5 LTF
Rigw\ ¢, B cell kb2 o> mitogen & LT OFE
B2Rd5Z Ex®EL, F7z, Ludwicka et al*? i3,
BrvETEHERATHERELIL~ T A0 Y vk
lipopolysaccharide =3 Uiv s LTF RiGa R U722 &
b, TEEHD LTF E#EI T cell X b4 B cell icif
WTHH S EHBIL B, SEIORETYS, LTEFE
i1 T cell SEOLSF, non T cell Sl BH
INTEY, bz oo LTF Fino4dks L
TORBRMICKREREEY S 2D E08E 2 bR
5.

5.6 B/L o EHE LTF &5 HLA » 0B3fE
ABRV VEREAEARS & ¢ S L oEict@inE
DFETDHZ EP|EIR, T, BrUoERiRc
X3 2 At AR  UESR BRI 1 A BRI B 18
WIRDZ Lo, BRIRATEIES L ERRMITFFES o B8
LM ENT WS, FRAEDI S AH =X ATHE
HICBISE L T B 03B TR Iev 25, s
VVERIR T A ERORBERIG D £ Bt E
BT OFELELZT TS HEEYRELTWS
DhH NI, BV Y EPUR IR S R EE &
HLA :oB§4kiz>\ T Hirata and Terasaki(1970)%
PEIHTEE LTLisk, ARF = AGN &3+ HLA
DOBIE Y Km0 T o DBENRZ LMD L 51D
o™ S0, FHEIEEEO AREL VENEC
%45 LTF iUt & HLA & oB§E >\ TS LT
7oy, A-CHLR R BRI E S HLA-DR6J 35 X
U MT2 ffE%E & HBRHEGBIRICH D Z L sk
oo 7.

HLA-DR 115z, B J v<#kiEH o HLA-D fEi%
TerHEELTAEINTEY, 4EHEHIhs DR-6]
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X Dw6 H54 2 DRw6 L HBIL®, F~T MT2i12%
EFNbEINTW5, HLA-DR 241, D Szt
RIEILE&E T (immune response gene: Ir gene)
L B E = F (immune suppression gene: Is
gene) DFENRE 2 B TEH®, Zhbitk » Tk
OREBISEEPBEFCHEA I N TS TRER RS &
hT5™, EBE, BECREFIRFOHLIE B
Ti%, HLA-D r i1 SHBE Sh®, ToFR &
LT, Ir, Is gene »B854% HLA-D HiF L 0 ESAS
TEC L0 EHRAEZHTBD, —F, »EHE
s A EGEH L e o HLA-D #1E & officigy i
BB 2 0 BEIRTT, i, Z0X5HERE
A HLA W EE L CEMERT %5 2 & % Sasazuki ef
AP X-THBEINT WS, LissT, HLA
-DR6] A& D A-C FUR 4 5 KISE T, DR6J
LB EICH S Is gene 1ot » CEMEANICT AL
ENTVHEHE2HT ELTRETHS.

ARF = AGN & & HLA F oB#iz> - ToHs
1247 hy, Sasazuki ef al.™ i3 46 % o AGN B3
oWt L, HLA-DEn 4% Control iz~
BECHVZ LA2HE L. 4 EHLA-D locus »
typing (24775 - Tl 2eups, HLA-DEn i3 B & Ak
EhHHETH S Lk, HLA-DR6] L i3ai BaE M4
BT5ZEDHMBLRTEIS SEOERERELIBL
DL, ACHIFRCHTHEIGER EBRARIELD
BEEMEA I LIS RE INS L 5 1icBbhe. RFE
#E HLA L oBgBE Tz, 715 v FA™, HAA™
T3 HLA-Bw35, 7 29 5 A™ it HLA-B5 & »Bf
EHHAHE IR %. LaL, HLA-D, —DR#HFE &
DEEH ISV TOHRERZSD L ZAH BRI, B
VVYETBRECH T A MBERERIGEED T, Zhb
OB L HLA-D, —DR HIR & DBz >EH5+5
ol A%, REOBBHICILIEET OO LEL
na.

6 & =

Ay vEC gL TEED T HErT5 e
UV SKRORIEY, BELSMBTEEICLS ) VB
wElL (LTE) RISTREEL, LITofREY B,

1. —fe9we T HiRext3 2 LTF {Eig, S8
ELEONTERL, FHERD SI{ELI.6 TH-Tohs,
PNRTIEIT.2THY, RAOEE 40.3 TFE LK.

2. E¥AOHE, LTF RISGHETER cBEfRZ
<, »5%EDO THRECH L TE - SIHELRTERT
%0 7.

ARG L~ FERERYC B BRI In Vitro ) v <BRELKIG 651

3. BRMmMY v-<BRot, T, Bmfilas kit
LHIEROFEREDDL, By YE T HEex3% LTF
RISy, BEMRIGEOZR LT IEERAILRS L B
B EDHERI I .

4. B - TLTF G ofE RS bR,
BRLEEE (O3 SL, 38.1) i lignyE - SHEHE
DRz L, QMDY v~ FHBE X DAl AER
HEHREE (B, 7.9 TRBELAEMETH - .

5. BRBBEZ KT, TR2HEKT2EER
BB o 0 BE D AL A VRIS & hufe.

6. TA4HFR - Chrcsgd, LTF Ko SI ik
HUE LA & o i BIE M 13580 bR is s - fe.

7. AR C ol AERSE: HLA-DR6 ]
BLUMT2 REE L OMICEELEENED Shi.

E i3
Raishicy, EROZET, RBIXOIERIZE
LESEMEEREE T L oTEEBEMORSRL 5.
¥, BUUECELUEEERY T L AREeYER
=, ISR, BEmAREL Tu R EEL
T FLRREEE R AR, BELHETER, 2B
KBS T LcAE s 2ok, BRITEEERE
ERETER, EREEAm, ERERER,
BLOAREE, TEE=HKBICDELETES
oLET.

e, HLA o typing #f77c > TIE X ¥ L7-dtig
BAFEFMERELHE (L HRBRES o
EJ e I S U e
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X [
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