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Significance of Anti-HLA Antibodies and Natural Killer (NK) Cell Activity on the Assessment
of Immunotherapy in the Case of Habitual Abortion

Masahiro Saito ( Department of Obstetrics and Gynecology, Saitama Medical Center, Saitama Medical
School, Kawagoe, Japan )

Production of anti-HLA antibodies and changes of natural killer (NK) cell activity were analyzed in
51 patients who had the previous history of habitual abortion (HA). The patients were immunized with
their husband’s lymphocytes and the serological studies were carried out before, during, and after the
immunotherapy.

Anti-HLA antibodies were positive in 26 out of 51 patients (51.0 %) after immunotherapy and 32 out
of 41 pregnancies (78.0 %) resulted in successful outcome. However, there was no statistical correlation
between the presence of antibodies and the fate of pregnancy. Anti-HLA antibodies were detected in
the patients who had no shared HLA B antigen or HLA B and HLA DR antigens with their husbands
(P <0.05). Sixteen out of 26 anti-HLA antibodies produced were directed against HLA A antigen.
Meanwhile, there was a significant suppression of average NK cell activity induced by immunotherapy
(P < 0.05). In particular, NK cell activity were suppressed after immunotherapy in the patients who no
shared HLA B or HLA DR antigen with their husbands. The patients with high NK cell activity before
the immunotherapy mostly resulted in subsequent pregnancy loss even after the suppression of NK
cell activity was achieved. These results suggest that the production of anti-HLA antibodies reflect the
HLA sharing between wives and their husbands but the antibodies may not be a good indicator for the
successful outcome of pregnancy after the immunotherapy. On the other hand, immunotherapy induced
suppression of NK cell activity which may contribute for the maintenance of early pregnancy at least in a
part of cases with HA history.
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THEZ, JRIKAIHO B EFRPE £ O HC s iR
HEFHHREDORAEIC K B L DMMAET BT ENEZ BN
TW5. Fiz, BREGEANRMD S, KIEFRE R
& HLA HiFORE#IC DUV T 1977 4 Komlos” 513 18
i BRE ORERNC I % HLA HiUEO BN Z
CTERBFUHTHE LIz, ZNLUk, FElg ARME O
RHRSIZICEB T 2 HLA PUROREIDEH I N TE 2.
Ko, SHX THEWMEERICH T S HLA HiFIC B
UCHiZ DBEINaEnTEE.

iy, BRKASBH O B 7 E B 1 6 LU C Taylor 57
B XU Beer 59 1981 4EIC RV 2 SERZ W T2 S s
BEOANMEZ YD TS L TLUE, AgEoaIME
BT B 2B 5. 22T, FEAHOEIE
TRPEEZ TN AL DB AN T I iR T
BLEZ, URHCBWTSE 1988 FLUK, JRIAAHD
BEFUERZ I UTRESEZ T L, 8K & F%
DOffEERLCE R .

UL, SEREOIERBITICDOWTIEIRTZHS
TIRWVENZ . £z, L0 RMMEZiHIT %
fERE L LT, EERINCIZIEAE OREGER, MEZICE
i HLA Hi4& @ € 4=, blocking factor @ £ 42, NK %
MOELEMEREINTE . L L, R, HBRRE
i EMAEFTRICOWT, —BLUIERRZE5ICE>T
WRL.

ZTT, KX TIRET, gtz ito 2 ER
PEFRMHT DN T EIMFEHOH HLA itk ZflE L, Bl
HLA HUAD FEA O I & GEE OiniR 35 K U4 HLA $i
RIS DOV THET L .

P HH I B 0D #4512 L RER O 7 5 V& B PN o 9% 4H
LRI NT v AR RRGURZERET 5 2 &,
WHIRAERF ISR E T H 5. RIE T PE R EE TR M
NK iEHEED <, ZOBRDFELRE @ T LD Aoki
EOMEY TRENTE. Fe, HEUVNKEMERZRT
BITIE 7T1% DHERTZ D%, BERET S0,
T B5IT, REFHEERS CTRITIRGENT AR o NK
MRBDEEICHEMLTWVS VS REY L H 5.
X 7z, JRIKANIA O [ AG 1 PE A5 O IERERE D 53 Wb I 1
ENERIC NK GO CD56 © CD16 ~ NK i /3
HEICHENLTVWEY., chbDZ b, —HDOK
BIRpELRZFICBOT, A NK A #EnL Tnha
T &, Fiz, PEEEAN T MO REHUR O A
WMTH B0, NKHIISER LR ENET > TV
BT ENEZLND. FTT, KX TlERIC, G
KAEIC BT 2 NK GO 72 Sk h O s
i, RO 3 TIIE L, SuEEs NK %
PS5 2 BRI MNCT B T & il Tz,

HRELUVAZE

1. BEREICN T 2 REFEICET B4 HLA HifkD
EE DR

i

11 XWHR

1988 4E 12 H £ D 1996 4E 10 A £ T 8 £ M 4B
THERFED DI KV 2V 7SERIC K % itz i
FLIS1 SR e Ui, ads, WD N SE
BN EEFRPED A (Table 1) 2 A7) —= > F it
(Tabel 2) L, BHS DR IRDELE LI WEERIC T LT
RPERIE T Tz,

1-2 REEE

TV 2RBRIC K B EsER, ROBRYYEMA (H
# I 7E &6, HBs #i 5, HCV $i{k, HTLV- #i {%,
HIV- HifA%5) I BHE DR &R iERKIC, URD
K2 chtifr L7z,

KEXORELU =AY VinERIL 40 ml & O
Ficoll-Conray 7 F\ /z ELEEEIRIEIC K D U 2Rk Z 7y
HEL, PR T, 24 X 10' {8 /mlic
BEZHE L. ThZBEHRIES (20Gy) &ICED
HERZ N 4 2 A, /212 0.1, 0.3 ml, 451 0.3, 0.3 ml # ¢
YRS LY, kDR 2 HICEH 4 B DR LTz
(Table 3).

1-3 HLA 21 E> 4 &in HLA kD&

FEIER 2B BT REmEE O HLA X A ¥ >
TR X 5 It LY. $xb b, KRz
ASY VhnERIfL LU, Ficoll thEEET Y V1 SER % 47 Bt
Uz, 78U 72V 2 oBRk7% WV TC NIH #E9E) >/ 2 SEK
T AMRAF IR PE 2 3B/ 1 C class I, class I DIfiiE#
RAYE T it 127, &5, 0 OFRER
JEN5 7/ =)V 7uaRiVLiEL LY T =
Vo BEVWTDNAZHIH L7z, DNAX A E Y
271 HLA class II ® DRB1 I DWW TN 21775 - 7z
F 7z, fEKT D J7751F polymerase chain reaction (PCR)
- single strand conformation polymorphism (SSCP) i
AW, SSCP 413 PCR CHilE & 17z 2 A8 DNA
Wik 7z 1 ARBEICHRREL, ZOMHHEEYNAAT LTzEk
FHEDZbZ R 7 7))V 7 2 R IVICESIKEN
5T LK 1IBEROEBENMBEIE DS E UTHRE
TE2/5ETHS". SSCPIEIC K B vkdh/ S 2 — > TH]
ENWHETH > 7= DIiF, PCR - restriction fragment
length polymorphism (RFLP) £l K> TR A5
L7z, RFLP i HIBREER 2 WV C A8 DNA O H
f & 9 B AR Z U % 7575, Yl oA S
UL Wi OE X X > TRERSZHET 5 HIET
H5.

PLHLA Hitkid, seEnizoBEMER XD Z0
ZAEIC DWW T8IV Y > 8Bk % F W 7= Lymphocyte
cytotoxicity test (LCT) JEIC X D #ET L7z, T MIfaIC
Jo L7zP1Y > SERBifAR LS HLA class I RIS T % Hi
®wThHo, TNEHFHLAFKE Lz, 51T, 29%
DORIC HLA 2 A ¥ 2 7 2 E Nz S VIR %
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Table 1 . Factors involved early pregnancy loss

T57

1 Uterine malformation or other uterine disorders

2 Chromosomal anomalies

3 Gynecological endocrinological disorders : luteal insufficiency, hyperprolactinemia, occult hyperprolactinemia

4 Infections : toxoplasmosis, rubella virus, cytomegalovirus, herpes simplex virus, chlamydia, syphilis, etc

5 Non gynecological endocrinological disorders : diabetes mellitus, hyperthyroidism

6 Auto-immune diseases : systemic lupus erythematosus, anti-phospholipid syndrome, etc

7 unknown

Table 2. Screening tests for couples with habitual abortion

. tests for wife
1. endocrine tests

a) glucose tolerance test or glycosylated hemoglobin levels
b) thyroid function test : T3, T4, TSH
c) luteinizing hormone, follicle stimulating hormone,
prolactin, TRH test, midluteal plasma progesterone
2. immunological screening : antinuclear antibody,
anti SS-A antibody, anti SS-B antibody,
lupus anticoagulant, anticardiolopin antibody, B8 ,GP |

. coagulation test : aPTT, PT, «,PIC, TAT
. Uterine disorders : hysterosalpingogram, hysteroscopy
. Infection : chlamydia, toxoplasmosis, cytomegalovirus,

rubella virus, herpes simplex virus

Il. tests for couples
1. karyotype
HLA typing

TRH: thyrotrophin releasing hormone

Table 3. Schedule of immunotherapy

Immunotherapy
1st 2nd 3th 4th
weeks from commencement of immunotherapy 0 2 4 6 8
immunotharapy { [ J ([ J ( J ([
anti HLA antibody o [ J
NK activity [ J () [ J

SIS % T pEAE E N Tzt HLA FUk O Hifs R 2
MEt Uz, 753, $1HLA FUAD pEAE X B #R 45 8 i
% (PR 4 I HAR 7 1% 2 8RR ORI HIE
L7z,

NS DOHEIC K O REEEEBROIIRICDOWTZ D
IRk R, §1 HLA HulkpEd%, $1THLA JiADOESE
& Kbl HLA A HURE OB R4 HLA HitkD4t
JFERF LR 2 RS LTz,

2. eEEEIC & B NKEMOZ L DRSS

2-1 W&
1988 4E 12 H X © 1999 4E 6 H F£ T 8 I 4

THEBEWRED2DITRKY 2 I8ERIC K 2 S dik 2 i
fTLiz 61D 5 B NKIEMEZHIE Uiz 34 il fg b
U7z, 758, kO M SIERNE = ETRPE O JRIK %2
ATV ==V TAEL, JRKARHOREGN G LT
R RV

2-2 NK&EH

NKEME &, @S ERELRY VSERE —HEL T
fRER L, °'CrilEffEkic CHlE Uiz, MLz >/ SER
& 2X10° i /well I LIz& DT T =7 Z—Hl
fla& L, 3.7X10°Bq ® *'Cric TF X)L L 7= K562 HHl
faze 2 —27y Sl (1< 10 /well) & U Cilififaz
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96well D UJE S L — MCHIZIAH, 37°C K 4 FFiE A
VEFaR—varyli. TO%, LEEHIAT 4V
Z—ICTCRHINL, HYr=x—hwrZ—TREHEEZH]
E LT, HilEERIELFOXTRD 7.

% cytotoxicity=7%FZEmIEEE (cpm) - F 2R (cpm)
/i KIEEE (cpm) - FZAEERE (cpm) X100

NK PR, (a#T - B QREME 4 81%) -
BEEE Qe 8 %) ICHlE L, TDEH 2
Nz, &5 kRO HLA Hilf oA & NK 15t
DZEALICDNWT E R, MET L7, &d, NKIEME
fililx, E (effecter) /T (target) [£20:1DfEHE L7z,

X7z, HEFPE B S R TR M NK 7 A
41.0% L E OFEF TIEREIIR PEN AR E WS
WG B0 NKiEME A 41% 00 F2HUEE e Uz,

3. AT AUREY

HEtFIREHE y  BX T REIC K D7 b N,
p<005ZHEALHOELE L.

DA

1. BEREICNT REEEICE T B HLA kD
FEE & NKEEIZDOWT

1-1 HRIEFI DEIRDERIF (Table 4)

FEREERET T4 51 BIrh, REENRAER] 15 Bl ZBR 7z
36 511D 41 BEARIC DWW THEARAR e 2 Mt L7z, 41 4
R 32 WERR ARG L, UERRIRETRIE 78.0% TH - Tz,
FPERIX 22.0% T, WINEWMFETH > 2.

1-2 fi HLA s DEE RS L UIEIRER)R (Table 4)

P HLA HifkiZ W3 N OER] & Fe e fadimnic M
ENTWAED ST, EE%IE 51 6 26 1] /51.0%
ICHIR L.

FEREE R DO HUAPE A O 1 & IR R IR & Fhilig 4
% &, PUARMES TRAEIRRGERED 72.7% (16/22),
PUAREMEE Tl 84.2% (16/19) L7x b, WEMICHE
ot

i

I

1-3 XiEE D HLA EDHEFE & HLA ik DEE
& DRESE (Table 5)

a. KGO HLA A HiE O HA M & 51 HLA Hitko
FERICBNTHEZIZRD SN Ao Tz,

b. Kb#iHid HLA B HiFEICDONT, Dl & & —
DL EHA Ul RIS B THHLA Fifkid A
HIT (p=0.02) EAELICS o Tz

c. Kb HLA DR $1 35 & U DRB1 $HiJ 0 1%
1 &P HLA FUADBEAIC BV THE A LR
boNiEh o7z,

e. KIFd HLA B §1H3 X U DR FUFHICDONT,
FNETNYE L —Dl FHA LTZRIFICE
WTHLHLA Hifkid G =i (p = 0.02) FEELIC
<otz

1-4 31 HLA $nfa D4 E 1% (Table 6)

$1 HLA §ifA13 HLA A fiUC 9 2R M2 R LTz
FEGIAY 16 1] (61.5%), HLA B HiJFicxid 2 etz
RUTEBID 2451 (7.7%) TH-Tz. HLA AHUHISHS
BRERMEDH BHINE D ZOHEIICH > Tz,

2. RIGFEIC K B NKIEEDE L

2-1 REFEENRICEITZ NKEEDFEEEOEIL
(Fig. 1)

SRPEERIERT & e U T, SeERiE T GREER A 4
W) ONKEM A ZIC (p=0.0498) K~ L 7.
LML, JBE% G 7% 2 M) 12 NKiEHED
K RICEEATED NG T,

2-2 REELAEDEIRDEIFE NKEEDZE(L
a. SRR O UTLIE DL
REHEEG, REEET, RUERGERIC, NK
WM RIE U Z 72 34 filrh, 24 FIAMGENRE U 7z,
Z0D>5 5, HEREGHEIE 20 61 (83.3%), FRAEH]
441 (16.7%) ThH- 1=

Table 4. Production of anti HLA antibody and the outcome of pregnancy

according to anti HLA antibody

anti HLA antibody

positive % negative % total %
No of cases without pregnancy 6 9 15
No of cases with pregnancy 20 16 36
subsequent pregnancies 22 19 41
live births 16 72.7 16 84.2 32 78.0
subsequent abortions 6 27.3 3 15.8 9 22.0
anti HLA antibody 26 51.0 25 49.0
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Table 5. Correlation between the number of shared HLA antigen in couples and production of anti HLA antibody

HLA antigen  HLA A antigen HLA B antigen HLA DR antigen ~ HLA DRB1 antigen HLA B and DR antigen
HLA antigen shared
0 12/18 23/37" 16/27 19/33 24/42™
(66.7%) (62.2%) (59.3%) (57.6%) (59.5%)
1or2 14/33 3/14" 10/24 7/18 1/97
(42.4%) (21.4%) (41.7%) (38.9%) (11.1%)
*1-*1 : p<0.05
*D_%D .
Table 6. Characteristics of anti HLA antibodies "2 EpA0.05
no. of cases %
HLA A antigen 16 (61.5)
HLA Bantigen 2 7.7
uknown 8 (30.8)
NK activity (%)
35
X1
o 3 S OO
2
e } ----------------- { --------- Mean+SE

20 o o e wes soe suie 2.5 S 6 £ i i e 6 e S S S e e S i

15

¥1-%2 : p<0.05
(paired t)

before

during
immunotherapy immunotherapy

after
immunotherapy

Fig. 1. Suppression of NK activity after immunotherapy(n = 34).

b. HEURREGIHIC 38U B NK GO ZE L (Fig. 2)
B i Ak A 51 C 1 NKOIE R 13 9A R R 22.3 % T
Ho T, gL QGRERLE 4:8%) I
21.4%, EHEE% GRIEEE T 2 8D 121X 21.7%
R LT, iagMicE ZaLE#iiAson
Tho Tz,

. RERIC BT B NK 5D 2L (Fig. 2)
WEEF] Tk, NKIGMEIZ BRI 4.4 % &,
BRI LE U s MEIC B o Tz, Sk
IZ KO NK VG I g rh GREERL, 438
%) 28.6%~\EEIC (p=0.0118) (K FL7=. F7z,
TR & PR U CiasEts QR 71 2 0/ 1
BOTEH[EFiE 324%~NEEIC (p=0.0252) K
FU. LA L, WRERITIEERIREH] & b
U CHusilig & NKiGthid @ z2/R Uiz,

. VRPE & 7o T2 4 S\ NK 1EMEO MG (Table 7)
WL IR TRERI D 5 B, 2 B3 50 35 1 i
WCRRIC NKYEMED 2 R Uiz, 4 fild 3 Bl

P NK G PEE DY 41.0 % DL R 7% - 7253,
1 B S spEis 2 fitiiT L C 41.0% 0L E&2R L Tz,
UL, B 2 I IV Tl s stz il T
LTCE NKIEHIK R Lz DD, RIAEEE
RLUTWVE.

. NK{EMEHIC K 2 R % O FET (Table 8)

RPEERLRTO NKIGEMEEIC KD Ay A Tz
3DIC U 2 7OV — T ITHE = 08 Ui pE R
R LD, BEAZEEDENo T Fz,
SosEgEEh GRYERINE 4 1% © NKEMEIC X
HMETTCEERRTH - 2.

2-3 XiEFED HLA iR OHE & NKFEEDFi9(E
DEAL

a. RiFMTHABHIEZEAL TOERWVWEA,

NK G IZ BB SEERICh I THEE
I (p=0.008) (K FL7. LML, BEERICE
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—e—0n going pregnancy (n=20)
—O— Abortion (n=4)

#1-%2 : p<0.05
(paired t)

%1-%3 : p<0.05
(paired t)

Fig. 2. Suppression of NK activity after immunotherapy
according to outcome of pregnancy.

Table 7. NK activity in four cases resulted in spontaneous abortion

during immunotherapy

after immunotherapy

Case before immunotherapy
1 61.8
2 26.2
3 32.7
4 56.8

36.6 55.4
9.1 14.0
25.3 10.0
43.2 50.0

Table 8. Prognosis of pregnant cases according to NK activity

I. NK activity before immunotherapy

No of cases No of cases No of cases No of cases
NK activity (%) total without pregnancy  with pregnancy aborted % on going pregnancy % P value
1 overe 41.0% 5 2 3 (66.7) 1 (33.3) N.S
under 41.0% 29 8 21 (14.3) 18 (85.7)
2 overe 35.0% 6 2 4 (50.0) 2 (50.0) N.S
under 35.0% 28 8 20 (10.0) 18 (90.0)
3 overe 30.0% 9 3 6 (50.0) 3 (50.0) N.S
under 30.0% 25 7 18 17 (94.4) 1 (5.6)
IIl. NK activity during immunotherapy
No of cases No of cases No of cases No of cases
NK activity (%)  total non pregnant women pregnant women  abortion % succeseful case % P value
1 overe 41.0% 2 1 1 (100.0) 0 (0.0) N.S
under 41.0% 32 9 23 (13.0) 20 (87.0)
2 overe 35.0% 5 1 4 (50.0) 2 (50.0) N.S
under 35.0% 29 9 20 (10.0) 18 (90.0)
3 overe30.0% 6 1 5 (40.0) 3 (60.0) N.S
under 30.0% 28 9 19 (10.5) 17 (89.5)

NKEHEDE FICEEARZEDENEZD >
(Fig. 3).

. K CHLADRYIUEZHA L TV AEWE S

Tl&, NKIGEHIZBEERTD DEEPICNITTEH
I (p=0.046) (K FL 7. UL, BRI
I NKIEHEDIK MICEEAITRD NG o Tz
(Fig. 4).

. KRIFETHLADRBL HiEZ A L TN

B, NKIEEEBERTD SIHEHIC»T T

HIC (p=0.016) (K FL7z. LA L, HBREIC
X NK GO FIcHFER IR bNEh o
(Fig. 5).

Z

. KGR THLAB 3 X U DR Z % & D75 <
=D FEEL TV BEA TR, JEMK
3 EDRnE DD, NKIGEWHIZEERTND
HERICICHIT THEIC (p=0.020) KR L7
(Fig. 6).

g

HIRIPE X AR DR 10% IR BN, FERIERK &
LTIREMOBERDBZVE VDR TWS. & A,
PR ERHLRR DA AR T TLEHI 60 - 70% & DR
ICHREOARENED N, BRTEDD < R OHK

SLH

75 B R DREINCH 9 % HARHIKBR EEZ S
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NK activity (%)

40
Mean+SE

35 e

%1 Shared HLA B antigen in couples
30 AR

%2 —e— Shared HLA B antigen (n=7)
25 . I —0— No shared HLA B antigen (n=27)
;f l ¥1-%2 : p<0.05

20 1 § (paired t)
15
10

before

during after
herapy i i

herapy

herapy

Fig. 3. Suppression of NK activity after immunotherapy
according to shared HLA B antigen in couples.

NK activity (%)
35

Mean=+SE

% Shared HLA DRB1 antigen in couples
i

l —e—Shared HLA DRB1 antigen (n=11)
—o—No shared HLA DRB1 antigen (n=23)

X1-%2 : p<0.05
(paired t)

during after
i erapy immunothera py

Fig. 5. Suppression of NK activity after immunotherapy
according to shared HLA DRB1 antigen in couples.

N5, LETAD, WENERMICEDIRENS &
Xd, BOEMEFE & Bx % 0 5 O R KD KIS 18
ATV BAREEDE Z NS,

PHERPEDRFK & LT, TNFETIC Table 11T/RT
X BRELDERPEZLNT WS, T, ZTOk
D7z8IC Table 2 IHZRT KD BRIV ==V TR
BEHRHNSNTWS. T T, JFEEAIHOEE R
ERWIL, ARESLOXGEHIE I B iz DI B HIHIC
DNTE I EHHICIANRS.

BT, MR Uik T 285 TH 2 FEIc i
Whbb. NATERPHRTFEEFOTFETEY TS
BEEFIC K 2 FEAEOEIC X O YRR HRE
ELTEHNHILNTED, ZOHEIHEREEZD
10— 20% & Wb B,

R, BIZNEREND . g, KIgoEBE5h
ORUKEFEDDH D, ZOT=DICH BT TH I 1H
VIR FIOBRIBIERORNEE 2 & - L, BIEHE
ICES. BRI, BEA R A T OlERKRE T &
N3, TOHEZ4-85% L T NTNBEHH,

BEUS, RHAONRIEENS FENS. HED
WARIERER L U Tld, BERRIE, FIRBREAE TUEE,
HOMBEKRESEND S, cnboDEEE, RKELT,
BEREZ B e UCERARIZZZ L, MAEICKD
WD TEWE NN H 5. FiEDFEKAEH S MM
750 T E IS S B RERINIIBEE 2 i1 79 5.

NK activity (%)
35

Mean+SE

30 T Shared HLA DR antigen in couples
—e—Shared HLA DR antigen (n=17)

Fr %2 T —0—No shared HLA DR antigen (n=17)

T
t¥ [ T #1-%2 : p<0.05
20 1+

(paired t)
15

herapy i herapy i herapy

Fig. 4. Suppression of NK activity after immunotherapy
according to shared HLA DR antigen in couples.

NK activity (%)
3 Mean=SE
30 fo-e- Shared HLA B and DR antigen in couples
|~@— Shared HLA B and DR antigen (n=3)
55 e 1 l T ’;osharedHLABandDRantigen(n=31)
L

1-%2 : p<0.05
(paired t)

—e——

20

*2

¢

before during after
immunotherapy immunotherapy immunotherapy

15

Fig. 6. Suppression of NK activity after immunotherapy
according to shared HLA B and DR antigen in couples.

KR, T8, HOMEREBICOWTIE, HEREL
DORHICOWTHICIEH SN TV, HAEREEER
B UTERIE, WAL TENRIEL, H50VIET
R ERIE D FIESHE D N T & 2% DEskh
SHISN T Wz, LA L, BEFRESDAEIED KO
—D2¢e LT, IV VIEETUAEREZEET2HD
FEREIEE SN T 5208,

FPUC, EFENDWARIRNNEZ N5, 2D
AR E BITHHRHEIC L > THEIKIc K b e E NS
EIARIVE VGREARRRIZFIVE Y TH S, vk
JVE Y DR AR O EHE D % VI ARV E
ISR % FENIED RS TEOR FIZEEURRIIA D7 %
KIzd T EMHENTNED?, $bL, VWb 3,
BABREAR IR EREDORK E 5%, £z, m7/n
Z 7 F VIMFEREHE M 7 a5 7 F U E b dE AR HE
AERERT T END, MMM EREDRIKNE 5%
ATREMEY DRI E NS,

BHOFKE LT, MV TI5XXIEGYE, RS,
YA R AXHOT A )V AERYE, ~NIVRZAT A ) ARG
it & W o 72 TORCH SEMRRES 7 F X 27 GYED EE
FPEICE 59 B Al HEMENE Z 5 N TV B2,

COEIICHBREDIFRRIEZZIICDIZ>THD
PERERZEICH LU CTable 21/ R LAY —=
VIRREERBINCITS T EPRETHS. LHL,
KEICIZ NS DOFREFTIEFH LD 2V, JRIAARHD
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PHBRPEMMAET . T LT, TOXS AFERAHD
BERERGEOHIC, TRIEMORIERIGH S F AE
LAV EICK D FRET BAFGMERTICK 2 HEE
WEEMMFET B | LWV IRGIDEZ BN,

DIz, bbb 2 a1 EORKIEHREEE R 72 %
G LT, WERNZHRZEL, FRRNMHSMIE- T
JEBNC N U TG ZRA T, ZOREZHRELT
X720,

iy, GEUROHERHIC RIS 2 e A X 7 = X LN
LTREEREMEN EEINTE . 282X, 16K,
IR HERF O T DI T RHMARER DI E NS e &
EZoNTE. LHL, HEFEICHBOTERMAR
ERMEIEE L TV AED D H 5 T EARENTD,
TN SRS S T 29 14 A > Ofic
JRRREICEFNCH K & DORFEEITHETDL LD
BT l, BRIFYA A ONT VA E RS
Z MRS 2 U, P B ORI LT
5T L, MM OIRAE T NK MfE, T Al
KX BHBRANOKBICKDFEIC NS T &R EN
W Xtz OF D, EWIEHRIC BV TR
WY B MM S N TR D, WIERENEAL
K5 LTWS. F7z, Th1/Th2 /85 2 ZICBW T
Th2 BMERIIC/R % T & THIEDHERFE N TV EE A
HNTWV5E. ETAW, IF, KERERZICENT,
FRIM D NK IEMEAE N 3 50 E NK s 1
ML TW3*, Th1/Th2 kA& W™, CD16 * NK #ifaA
BEhnL, CD16 CD56™™ NK#fiffahvis4 LT\ 5,
ETBMEDNEZINTWVWS. £, [k, TEKR
& EIC B W T E CD16 CD56™ ™ NK i fa A i L,
CD16 "NKifa B LT w3 T & D & 7.
Thbb, REREREICHEVTIE Th/Th ik
WT Thl Bhilc iz > TWAH[REMNE Z 5N 5.

JR RN O BB PE IS 0 5 gk & LT 1981
E Taylor 52 38X U Beer 5 O LISk, HFMICHK
) 2 RERSD B W0 = A ER R E D i T E N
TWa. HRFCIE ) 2 [a1LLE O F KR OB 5
BERENGE LD, TD%, 1993 FEh 51 3[4
L DIFERAIHO B E R B I UTHEfT LT X 7z,
UL, B 0ANIEC DWW T it
5, R ROBRILAEN—E Tia T Eh 5 REIC
A L TR,

1993 £ i B 9 % SR O LA i 7e h e
TN, BTOBRBHTEEETRIELIZESICBVL
THIBHERECIINRBAIC L LI 1.2 504 FEER M
Bon, AHTHB T ERINE. 51T, FHM
IR CRAERHERED I <, PRGSO B ik
Bk, iU Vo SERBUA &V S HLHLA 7 o fifkhiix
WERFIC B B BRI BRREC L LIS 15 50t
JERENMES NS T IS ENTEY.

LA L, fIRE UTRIEHED A = A LIZDNT

I

EARIHR AN L, BB EYNCHET 5 TE L
L THEMNEHRBEIC DOV TREENMESEN TR,

P HLA Hifkid o it OBms Rz e Lz o,
R T 2HET S BB h E SRR
DENETATHSB. T T, bhvbhudky o8
BRIC & B 0k K o T S NS %41 HLA Fitk
ICETEHL, §iHLA JUk & EIRE RIS DWW TR
MEfTo. TNET, §i HLA FifkOPet & iTiE D
ETRICBET 2 L LT, JiHLAFUADEED R
B NTIERNC B TRE DO UEURRKGERDS ERN S & T
ZEES H HLA FUAIZ IR RICE S5 L e
T HEE, Hi HLA Hifkic & 0 R EGER DMK R
THRHME R ERL THS. SRIODNDONOMG
Tl&, P1HLA HiikD pe 0 A IS IRk R IS B2
wEZ o Tz,

T, SR 1T U 72 Febmit o HLA s o4t
A B & B HLA Fidk e 4 O A | O BRI DWW TG
U 7z. Lagaaij H D0, B BAE% DL HLA kD
FEAEOMETTIX, i HLA Hifko 13 HLA DR $ij5
D—FUBVEH CHBEICZL EEENE L WVSY,
LA L, HLA HiEHARE H HLA FikopEEIc 9
2 MO 5" T3, Kilpatrick' 25 0 41 HLA Hi1k €
A & HLA B8 OBHIC B9 % s Z R\ T, HLA $1
JFE A E L 5T HLA HUADFEE DN —E OB 7z 58
Bdaholz. ShlobNbNOKE TIX, P HLA L
thpEE DA & HLA DR HUE A B O BRI H =4
RS Eho e, —J7, PLHLA Fifk 7% pEE U=l
TRRFHMOHIABHIEZ LA LEZWVWEEH S W
X HIAB BXU DRPUEZ A LAV GEICHREIC
£, AT 255k zEEET ZHIEEEIC DR
Mol (p=0.022). 9B, HLHLAHUADFELZ
HEHRMk R L BRD 72 <, T8 L A RO HLA HifE
DOHAEISHEINS AR RB I Nz, DX D
T HLA JifkDPEE R MGTT % T & DB T ik
OHEMEFHMEOIE L 3R 0 ERNEEZIOND.

PTHLA JUADRE B OMGET TIE, HitkiEdE4 26 {1
i1 16 1] (61.5%) 1 HLA A B x0fd 2 H i h el
HboNlz. Tz, KT HLABHIFEZ LA Ly
RIS E 42 & N7z 1 HLA Hiik O RF ¥ % 7 HLA B $iJ5
T3, AVIRICHT 28D TH-> 7 L &M
ol TNHDOZ &S, [FU HLA class I iR T
HO M5 HLAAFiE & BHIFETIE, $i HLA HifkpE
EICBT BREINEZS Z EHRBENT.

COPEREE ORI R, I )L 2 S— T ffa @0
DIRREICIAET BT LIC KB LT BEZTNH B,
HBNE, REEREICKD, REENEROIRER
W BT LIickBEMHEINZGEANH B, £,
TEERE R 17755 T I & b RN NK &M IR R
3T &P 2 Thl/Th2 LEWER FICE LAERICH
WEBRERICB W TCE Thl/Th2 IZK RT3 C &
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NEREESNTVBEPY, 51T, HEEER NK T
ZAK T &, Thl E#ALDOIKEMN S Thl Z (K K & H,
Th1/Th2 Z{X FERIEHILT S T EARBENZY,
D% D, HEREESICHEWVTIE Thl/Th2 kA dEny
INEEEREEIC K O Thl/Th2 lEAME R L, [EHIEd %
CElc kD, MRS AR R T @) < nTREED B
HEEZLND.

T 5, REEEOTRERGIT S L, ik
I & D NKEEAME T U 72 BE TR RIEHTEIR O T %0
BLY, fagsE it Lizicb b 59 NKiEN
DIEF UEWEE T R B ORI T X & A
ZVEREETNTVEY.

SEOMETld, REEHEIC KD NKIHHENEEIC
EREEEEIC{X R U, Thl/Th2 FEAMEK R L7z alREMED
EZHND. IBFEZRLIE LR o IERHC BV TIRIARE
A NK {EPEIE IR D HERF S N7z BRI HE LisdEaiT B
EEZRLTRD, mERET, HERICBWVWTER
WKETLTWEED0, RBMIERGREX O Sz R
LTWiz, ISR - Tz 4 BlOEZ ORGETTX, 2 4l
ICHBWVTIE NKAAE G IEFHEHPHANICE T Leh, 16
BOTIENKEHIZ 43.2% EEfdz R L Tz, 974
B, NKHEOE W TR EGER KN T &1
HEMNTHEH, LK D NKIFEME Lz
U TiE, &9 LB IEREIC DR ZRTIE RN
TEWRBEING. FRPEEG OMER ORI HETT
LTWaRWE, SEIOME O H TRRIMIOFE TS
ETERVD, WIFNICE XS EIOME D F T
ENE DD R TEZ LD T ARW. LA L,
At U7zt 5 d, S o BIEHRERICT %
BIE D IEFTED A TIXIBES RIS AT TH % 0]
BEMED BV, —J7, TO XD % NKiHHED EWIERIC
ITP %D H BB ORFEKICH Y bNS y F T
U K mERERED NK ML L)L NK {52 (KT
TRDZEVIMETY DH B L, FENBIEDRE
HTHBETV =N E D NKIEEDME T2 e
WEEINTELYY, B3 7 I a—FIC X 5B E
LT, 5%METdT 20805 5.

—f%ic, ARSIV T IE NK EEMES O fifa 6
JEME R T2 eI NTWVS. HIMBRZEFRZEL T
WiR WA ZTTR S &, ARSI NK G4 4
HEEFTERLDDI 5 SN TNSEY, s
HEETIE, RV RERZ B U NES T 50, 20
JTEET O R & AR, AR NK EHEE AR T
UZc. BBIREICKH T 2 0EEENICHENTY
G RS T RbNTWiED, TOENS D,
BETRbNTVE Y VSERGEEIc X > TE, NKIE
PEICHT 2EREAFETH B VR 5.

SR ORI Tl R HEIC K % 5T HLA Hifk o pe’f:
DWW, KO HLA B Hifid 503 HLAB &
U DR FUFES A —DL L2 G L TWa5E, fukE

Al EhEo. —7, HELTOERWIEEICHUAIZE
WA NPTV, Fz, NKIEHICDOWTHS L,
FehRiE O HLA UL H IS Hh b 59K 9 2 fdEh
BRI, ¥iic, HLAB, DR, DRB1 iz —D& ik
B LERWRIGRTLE, HEPICEREIC NKERKT
U7z. HLAB, DR¥iEZHA LRV HE, $iHLA
Pk EAE TN <, NKHMESE O MM i
il 1, BEEIC K D Thl/Th2 [EAHIHIE NS & v
FIERHED L AT HEDTH B, —1, Bl
& 361 & Dnhy, Kt HLA B, DR iz i
L —DUEHAELTWREAR, BEE GRE
T 2 M%) I NKIEHMEEEERICETLE 2o
C &, W 38V Tld donor/recipient D B %
ICBWTHIABB XU DRYiFZ AT 3L, CIL
(cytotoxic T lymphocyte) DA E T NZNT EHHIE N
THEL PP, SEOMHNS, KV 2 SERGEEEEIC
BT AN & FREIC CTL AMIH S N Tn»wa ]
BEMED D 5.

[ fE I K 5 NK IETEEOK T OFEE L HLA 41
JFHEEICK D EZZEFICK DG EEC TN T EE
WD 5.

LR TFARIC DWW T A B &, R RiERTD NK G A
DEWVIER, B RUEELEZ T LIZIcE b b
TRV NKEZ/RTEGEE, REUERICBWOTHRE L
EAAREED EV. UL, NKIEMEIC—ED v b
FIEZRELTE, HRTH%Z TR %5 LGN
Th-ole. T7&5bb, HEEEN NKIGEMEICHE 2 &
T LIEHSNTH D, HEOFEREIET S HE
KE NK iHHEO AR TIEIRN T EDFIRFICRBE Nz,

SEOBENCBNTE, WAEICK > T 4 i 2 Flid
RPEEFEIC K O NKIHFHIXE T L THD, KRIZHEIOK
FIGETZETOERVEDD, Dk & & NKEMEIC
DVWTIIEENEI Tholze VWi 5d. L, WiE
WD TzdDIEEE L THEN TR 25D 52
BiEv. £, ARERERFEICK 3 EEREOHIC,
GRS OFIN G ENS SN, 5%
JF KRB EERREER 2 & SIcY 7 7 )V— T U
JGLTWL T ET, AEEEEONRMIEREICFHE X N
T DLEDLNS.

D EZRFE D E5ROME T, EEEICKSH
HLA kD FEE X, Kigfo HLA B & %)M B it
BXUDRYIENMEL &~ EHA LGS
FEEINDTNT ENHEN IR T. Tz,
T X O RAY I NK M b o HLA JiE LA O
OO ST, BERNCEEE UiBEHICIZEEI
KRB ENHSMITES T

BEYR TARIC DWW TIE, skt d NK {HEED &
WIERIIS X sl a2 flifr Lizic s b b 53 &
NK 72 /RS 56, REMERIC B W TIRE & 7% % ATHE
MREWMER RS > T2, Tz, TOX S BIEHICBL
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TIIBAEDSIERIED A TGN RO AT & X
STz, NKEEORE AR O BB E 85 7%
EBWEYTIN—TICn L GRS #7237 T5 1T
AR L 75 2 ATREEDVRIR S Nz,

s

SEOMEN 5, FTHLA FiikmES 13 K@ o HLA
HHICHEET 20, MR TRICIZEE LRV ageE
DR E Nz Fi, NKiGME s iikic kbR
RO HLIA fiR A Ichhb 5T FL, ok
& O BEREREE LSO EE ISR Lo
IR HERRIC S 59 B AlREMEAVRM S . 72, NK
mHEOMEE, FHEAHOYEREREE S SIC
Y77 —TIC L QR et 215 L TERK
R L 75 B TREMED VR E N Tz,

I

iz 21CHTz 0, e, HRMZHD £ Uiz

EERRFR G EEY » 2 Em NP ZRE TS %
KRB L ET. 7z, RS2 Z T 5ICHD,
T P 5 e TH & & U 7= (AW i 56 6 i T A B,
B EERRE e ARG R BA IO - LT
HIA 2 A €27 B XU HLA Hifk M = g E 0,
P72 & F U 7z [n) i i 551 FH RE B2 Al, NK 3G M E
BESE T2 72 ¥ F U 72 BML PEARHE Al SEdh 72
LET.
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