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The Influence of Anti-donor Antibody to Renal Allograft Function

Masahiro ABE
Department of Surgery III (Director: Prof. Kazuo OTA),
Tokyo Women’s Medical College

To study the relevance of anti-donor antibody to chronic rejection in kidney transplant
recipients, we retrospectively examined the long-term kinetics of anti-donor antibody by flow-
cytometric analysis. Among 537 recipients who underwent kidney transplantation between 1986
and 1994, 21 recipients with poor graft function (group A) and 31 recipients with stable graft
function (group B) were randomly selected for the investigation. The sera from recipients were
analyzed for the presence of anti-donor antibody against donor T and B lymphocytes at several
time points after transplantation. In group A, IgG antibody against donor B lymphocyte was
significantly higher than that in group B at day 28 and at the time of latest examination (latest)
(day 28, p<0.03; latest, p<0.0001). This antibody was positive in 20 recipients out of 21 in group
A, whereas only one was positive in group B, at latest (p<<0.0001). However, the level of IgG
antibody against donor T lymphocyte did not change significantly after transplantation. In group
A, antibody against donor T lymphocyte became positive in only 5 recipients, and no patients
were positive in group B. From these findings, IgG antibody against donor B lymphocyte
appeared to be associated with long-term graft function.
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Ao TEBEERIICO 550 8 F—HikoHER
B L UBEB AL IC D W T retrospective 12 T
L, EMEHEERIG EPT N —PUE O BE M I D Wb
THREI L7z,
NRELUHE

1. W&

19864E10H 2> 5 19944E11 5 ¥ Cie R L FER
REBWRREER L >y — 2B TE/LI2E
REBES3THIE, Mo ¥ —CTEEEHL Tn 3
20801 5 b MEAE A L 7eo2f 25k & LT-.,

INODEFIDS B, 64 H ORGSR b
B BIME Y V7 F = D ERRN20% K
T, BHEERENPLTE L T A314% REFEEE L,
JVTFZUMED EFEN20%LL LT, FEAEERE
BEVETEICEAAL T A218 2 REREE LT
(E£1). RIFFEIIRMEEL 45059 5F % TR
U 7o REGI T B HAR 134 . 84E, Pk 2 M U 7z
FREOYEH 7 v 7 F = EIZl.dmg/dl Th 3,
— A AREIBERLAELS OF £ TREL 72
TEG) TR A6 26, g 7 v 7 9 =
1x4.8mg/dl TH 5.

2. SRSIEE

o HH X cyclosporin (CyA), methylpred-
nisolone (MP), azathioprine (AZ) % % v |%
mizoribine (MZ) @ 3FIfFAEEZEEHEAR L LT,
AR 8 U T, methylprednisolone A
T, muromonab CD3 (OKT3), gusperimus
hydrochloride (DSG) 7 &% L 7=,

3. ;i M F—mAEoEEx

1) fFEEfEGE (CDC) bk

T cell .Ioxt9 % CDC B, Patel & Terasa-
ki @ microlymphocyte toxicity method®iZ# 1
Tolz, $hbb, 7743 —NVHERERLEC
LD FF—DKMIM»S ) NERESBEEL, A
QY —=NA 750 T EBIUB ccell I254E,
ZO®mZENRZFN 2 X10%cells/ml B L F 1 x10°
cells/ml Z#E L7z, T cell CIIEFMIELL &
T cell BlER 1l %#22°CT, %7z, Beell TIX37C
BLodsCtzernzn, BHEIMBEIL & B cell #
W pl 26053 RIG S ¥z Db, KEMRLul %
IINL, I T & 5112050 MBHE LU 12, # D,

ST A Y rREEZ, K~ VEE R T
L, VRO X O 2 (A 22 BEMEE T 1]
FELl. BiEL L TOYEREFII0%LI ED ) ~
INERDEI L T2 E L L,

2) Ju—H% A4 A RMN)—ZXBTHBILUB
U 2 OoNERPUAR O AT R

77 AN = VEEREEIC LD B — DR
Mo ) RERESEEL, Z1%0.5X10%ells/
ml W L 72D 5, FACS tube (Becton Dickin-
son ft, CA) &100ul F¥25H L. DWT, =
HUZS56°CTO05 HIRTALE L 72 BEMERT H 72 & TN,
BMiEZI4HEH, 28HHB L RRBER (B2
UAHIODN4HAH) Ovy ey NEs0ul %
mz, 304MEBTHE L. Z0%, ) VEBE
T (PBS) 1Ic X0 2 [81%3% L 7248, 2006512758
L 7z fluorescein isothiocyanate (FITC) #& 3%
goat anti-human IgG (Cappel #, NC) F7-i%
100fZ 12 A% L 72 anti-human IgM (Zymed #,
CA) £50ul finz, & 512 phycoerythrin (PE)
% anti-CD3 % 7213 anti-CD19 monoclonal anti-
body (Becton Dickinson #t:, CA) 2 #nFn10
I MZ T30 4°CTEE L., 2% PBS @
F 0 2L, 2 %PBS- k<l v ENZ
&% L, FACScan (Becton Dickinson #f, CA)
EHERU TN Z{To/, 70— A4 XY —
\Z & % mean fluorescence channel O intensity
DEE » BHETH® L, 2 512Z D3 D neg-
ative control & V10 E D & 2 £ 57 5
FO0 GG &L T,

3) 7ua—HA MRS BBEE=ED
U > oRERICHS B RO TR

B PE D 72 BB A ORI 2 B L, 7 7
A 2= VEHEZRHEIC LD Y Bk ESEEL, &
%, 0.5X10°%ells/ml ICFHE L 7205, FACS
tube (2100ul D3 EL ., DWW THEREBREH O
Ve Y MIEROul IIZ, 300 HER CHE
L7z, ZO®BOMEIX2) & EBRICEML 7.

4, WRETSERIBRAT

AT ERAERIC X ZF 2, tRE (Fl, B
HAfE, HLA mismatch #, stimulation index, KN
Tk & ORISR B T % 2 B
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X1 EFEBHEEEOER
RIEFEE TREE p value
FERFIEL 31 21
B IR (1 TR () 4.6+2 4 6.2£2.7
SEEGAEHS (%) 32.8+9.6 32.9x6.4 N.S
(8 £ 18:13 12:9 N.S
BB (SRR - 2 0fth) 10:21 10011 N.S
EHTIRM () 2.5%2.4 2.74£2.7 N.S
e (A © %) 15: 16 10:11 N.S
M (—3 - 50 9:22 8:13 N.S
¥ HLA AB mismatch £ 1.2+0.8 1.6+0.7 S:p<0.05
4 DR mismatch # 0.840.5 0.92+0.4 N.S
stimulation index 35.9+34.8 32.4430.6 N.S
CDC T : &) 0:31 0:21 N.S
CDC B 37°C(F5 : ) 0:31 0:21 N.S
CDC B £°C(E : &) 1:30 0:21 N.S
T IgG(% © &) 2:29 0:21 N.S
T IgM (% : &) 0:31 0:21 N.S
B IgG (% - &) 4127 5:16 N.S
B IgM (% © &) 3:28 4:17 N.S
SR — 51.7410.3 | 60.0+6.4 S:p<0.05
(2 EAEIE 1 1.07 N.S
DB OF= N iat S EIR- 1.2+1.2 2.0£1.5 N.S

), x0E (M, SRR, s X Uikl

B S 2 FERE), F e (BAEREZD, Mann

~Whitney @ Ut (ffidil, firtzic B0 % IgG,

IgM Fifh o 2 BERIELE), 438t (e, Witk

B 5 1gG, IgM JUAORERIZAL) 2wz,
#w R

Wik & U7 MEER 12 1k, HLA AB mismatch #
T BRI .2, NREEDSTYL.6 & BIFREDS,
7z B — b REFRE 51 TR, TR
D600 &, RIFHEN & KL, AEE
(p<0.05) TSIz, O, DR mismatch %4,
Mg, MLR stimulation index % El2 DWW T ik
B ICEBE 2RO B o T, 7% BMTHETIC E
L7: CDC#EBR T, REFFETH 14 4°CicB i
290 B cell FUADSEGHETH o 7223, g3
TEeETholz (F1).

MEEONTET E MEREREH KB T 5 7 a—4
APMAPM)=WEBT cell BEUB cell i&xfd
LHLN =Pk (IgG) A % &, fliETD T cell i
S35 B EPURIEREE S b 26z, B cell ioxf3
3 BEEHURIE REFEED 40, TREEED 5 10351
THholz. UL INnofaioBFE L BEE

HRED FRICHBI 2380 2o 1o, REMEHOD
T cell 1239 % IgG PRy, SEEE215)H 5 fF]A3
BT H - 7 ds, REFEECI32fnETh - /-,
DGR D 2 HEEEE TCETRENE R
(p<0.0D) &M > Tz, —H, Beell Kxd 3% IgG
Tk, REB21EIG2061035ETH - 7208, B
TR 12w RTCEETH
7z. CZOPURBEMERO 2 BFEREILE TR A REENE
= (p<0.0001) EhoT (£2),

1. IgG HADERRIZL

HEED T cell loxtd 3 1gG ik, BAERE,
FE214H, 28HB L ORKREH KB 286 %
T EFHEZONDEEEEORIL 2 A5 L, REF
BETIE, 11.4+2.4, 10.1+1.4, 9.9+1.6, 9.0%
1.1, REMTCIZ12.1+£4.9, 38.1+£24.9, 14.0%
5.5, 15.93.7&#RE LTz, 2D Tceell i2Xd 5
IgG VA DHOEREIC DWW, M EEE%
ooz (K1),

HEED B cell w3 3 oG Hidkix, AERT, B
fE#ZI4H, 2888 L Ui HIic B 1) 2 HtnE
BEOZEALE A5 &, REFEETIE, 43.1+4.6,57 .4+
5.9, 43.6+5.7, 47.1+6.2%, NEETIZ68.9+

v
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K2 BRIFEFETRRBEOT B LU B cell 1237 2RO HE & B AL

fifr

il

i G H)

AR BAECr i | RIRED Cr {6
BETgor ) o ocarpith | 518 Y o Sekbifk | ST U > sttt | BB U > sskpik | "2/ (me/db
1 - — — + 0.9 1.1
2 - — — — 1.1 1.3
3 — + — — 1.2 1.3
4 + + — — 1 1.1
5 — - — — 1.1 1.8
6 — — — — 1 1.1
7 — — — — 0.8 1.1
8 — — — - 1.2 1.1
9 — + — — 1.4 1.5
10 — - — - 1.1 1.1
11 _ — — — 1 1.2
12 _ — — — 1 1.3
13 — — — — 2.8 2.7
» . - - - 2.2 2.1
15 _ — — — 1.4 1.6
16 - + - - 1.5 1.5
17 — — - — 1.3 1.4
18 — — - — 1.4 1.3
19 — — — - 1.2 0.9
20 — — — — 1.4 1.2
21 + — — — 1.2 1.3
22 — — — — 2.1 1.6
23 — — — - 1.6 1.7
24 — — — — 1.1 1
25 — — — - 1.6 1.1
26 — — — - 1.7 1.5
o7 _ - - - 1.3 1.4
28 — - - - 1.3 1.5
29 — - — — 1.2 0.9
30 - — — — 1.4 1.1
31 - — — - 1.3 1.3

R fix W firte GRA R D) IR Cr | e E Cr
BE LTy vosskbuE | BB U oo SERU | HIT U o oSEREUE | $1B D oocEkpipk | (08/dD {mg/dl)
1 — — + + 1.7 4.2
2 + -+ + + 2.2 *HD
3 — — + + 1.8 4.1
4 — — — + 1.4 3.5
5 — - - -+ 1.2 3.9
6 — — — + 1.8 2.9
7 - - — + 1.3 3
8 — + = + 1.6 2.9
9 — - - + 1.5 2.2
10 — + -+ + 2.2 HD
11 — - + + 1.1 HD
12 — — — + 1.1 HD
13 — - — + 1.8 HD
14 — — - + 1.4 3.5
15 — - - + 1.8 HD
16 — — - + 1.5 3.9
17 — - - + 1.5 12.6
18 — - - —+ 1.4 3
19 -+ + — + 1 4.9
20 — + — + 1.2 HD
21 — — - — 1.1 2.3

+ BT Taryio—+10), - T BECAAFT 4 73y b r—v+10)
*HD : BN EEA.,
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100 A
90 A ——O— REFBH(n=31)
80 —@— RRH(n=21)
70
60 o
50
40
30 A
20
10 4 P T
. T i T
Pre 14P0OD 28P0OD Latest
K1 T cell izits s lgG itk (HEEHEE) OHER
Pre : #4#giH, POD : MK H, Latest : i tEH.
AW
200
—O— RIF#(n=31)
180
—@— TRH(=21)
160
140
120
100
80
60 4
40 | Q/Q\Q’/Q
20 4
0
Pre 14P0OD 28P0OD Latest

2 Becellizxd 2 IgG Hifk (HOGEE) OHEB
Pre : #AfRTH, POD : BAEEMH, Latest ! eidtREEH.

13.2, 90.0£22.5, 79.4+14.1, 151.0+40.5 & #
Bl REEETHE, BREREHCHORER &
3LV ERD D, RIFFOR LR ITERE
W E 572, 20 Beell izt 3 IgG iDLy
Uiz o w ik, BAEET, 14HHICB T % 28
LB TR EEEZRO R o 75, 28HEHB &
VEEBREHCBLWTRTIREENRER (28H
p<0.05, HBEHBEH p<0.0001) KEEEZRL
e (HM2).

2, IgM HrfRICDOUWT

MEED T cell a4 2 1gM Fiikix, BiEq], &
M40, 28HB L RISHREH I B U 2 #HGE

EoEE A~ E, BRIEFFETIE, 5.7£2.0, 6.8
1.8,6.24£1.6,5.3+1.4x, RRFETIZ6.7+2.9,
7.1£2.1, 6.9+1.5, 8. 1+2.4-#B L. D
T cell X9 % [gM FUADHIEEEEIC DWW T, T
HECEEEER D o7,

MIEED B cell x4 % 1gM #Hifkix, BAHERAT, &
FE#214H, 28HEB L UREREH B 5 EEE
Eoxitz s 5 L, BIFFETIE, 62.4112.4,
67.8--8.3, 60.8+2.8, 65.4£3.1%, NRETIX
68.1+7.4, 71.3+10.8, 61.7+3.4, 69.1+3.3&
WL, 20 B cell o4 % IgM Hifkn et
BREIC DWW T, MERICEEEZ 2R o Tz,
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Eiz, INSDTURD N F 5% A 572
W, FF—DISNOREEED ) VSR E ORISD i
BELLD, BREMEHICBWTH B cell HitkD B
TEEF2GIFIAFIGETH > T2, £z 2 DB
SRR L Ti3101.3+52.4ThH - 77,

I -

R HUTF 2 08 U CFIE 3 2 1B S o
BRRAVR L, AR, BIE, ETE» >
B EREE T CH Y, ZOBEEICBIT 2
TEREFRVR L, SBRIREE(L, B ZmE, ME
DFHECPME WK DIERE & % i > AR
ThY, REHBEICE, T, #E, PR
WEEEROWE, MEBED T + 7V /4 NEF %
RHD, INERECHAS L, 1ZUDIC IgM,
C3BLUV T 4 7V Uh, 2Dt 1gG HMEBE T
BlL, SESELMBEMCEEC 2 2 Lo EIL
Tz 1),

ZOFRERFPIZOOTIE, WEIPICTBIR SN
Z v, Tullius & X FIEBETIFICL D U X
BIINSFHFERNERIGE, FEBENENE
BICEES L WIERENKIG L o8l Tw
5. JCZTwI, FEBEDRIC X 2FRERNLE
RIG &, i HLA JiEn T 1cfE5 3 2 RIGTH
D, FERRIIG L, PURRICE—O[F R E
DRI HED SN D b DT, BMFEEREE, I8
BRBEE, "M N—T7 4V vay, E
HHIFI DFEERLY A b AH a7 A )V AT LT
FOOVEBIEINLIKIGE LTS,

DI BbRENUERIICBWTEEHSINT
WAH HLA FiiR B L T, 1iials & Ui s
BRI & BAEEGE DI D\ T% { DfsE
DG SN TED, 2 Dt x CDC BRI
L BT DENZEARE LI b DTH B, Z0
A CHTETO B+ —T cell BRici 3 2 Hif&cBE L T
3, BHEBCHEIEEERICEZDEBI T I ED
VPRTE DEIRE SN T B399, —7, Bcell 1249
AHERDTEZREZ IOV, LWERIE—E
DEERB SN TRV, CDCHEIZB W T
SPCTHRIET 2P % b OBAE X TFERMNEL,
4°CTRIGT 2HiE%E & D& FEHEILIVET
ZHEEIONRP, F B OTIARICEIL TiE, Bcell

X L3TCTRINT 2RO BEL, BEOFE
DRI 22 L DHEPO H o7, £BETIE
70— A b A MY =X BHURDOERT I AIEE &
o T&ey, LMD N F—TBLUB
cell i2x}9 2 IgGHiMAR EBEB O FHIZDONT
DEEPVNONZ L, S OPURLHTREITIC Bk
ThHHH5E I AMERRICOEE S E L, BHE
DEEFRHEVLEENTET,

—77, R8BI 2Pk & A HEEICBE S 5
&I DRwn, InETie, BEZUOHCS
587 —=TBIUB cell icxtd % 1gG HitkE
TEGNC BRI S D D326 & L 20%, fk
FHRIG 2 EH LIV Y By MZBWT R —
T cell .Icx9 % IgG HFRDGIERBSFHn 2 L2
REDPEREINTVS, LrLEDs, INET
OISR TlX, BB L UOBERZ6PEETOT
CHHIOP RN F —Hifk & BB EE OB L i
AENTES T, BHEH-EIG & v FEEATE
b2V &B I THRERICOV R+ —HAEDES5 13
BRI ST with o 7z,

SE, bhbhiZ7a—H%4 X b)) —%2FH0n
T retrospective I[ZF1 N+ —HEDOHER 2 BAEE
R b7z > GEFL, BEBO T & 0%
WOWTHRET L7z, £ DFEE, BETHEEENRE
D2FF200N BT, HEREHTO R+ —B
cell .o 9 2 IgGHEDLBHETH o7z Dk L
T, BRIEFEIBICHRPMESESE T 7201, b
T IBID B &S EIER B, 2hicxf LT,
— BT ATETIC I EERH SN T3 K+ —T cell
WX AHURII AR BT 5l Lok
MHeroTHsT, BEERKICE OHEIZB
cell I AP F—PEL D B &0 S FER
BES NIz,

ZOPLR F =ik, D% < T cell L
T Thy, Beel L TOARABM®ETH S &
&0, MHCclass Il icx3 2 b D TH 5 alfENE
NEwEBEbhd, L MHC class 11 iIzxt3 %
R chniE, Znsofifkid MHC class 11 #
ELWHSRBE L T A IMENK IS L, HiE
PURKIG & 2fRRr0EH 2V EB L, &
KRN ITHEIIRICEAZE 2 & o T L W IO BFEDE 2
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S5 T NiE, BAEDEMEEHRIG DS
WM RZEMS T 2D TH 3,

R —RE MOV TiE, RERERICBT 3
N+ —B cell it U T4 TH - 722161, 144
PREFEEZEFEDB cell L THRIELTED,
Z R P EREN R THLEFEZ O N
5.

e, FLR =R onTiE, Mikl4a g
TR AL, iiR28HEHTET, &5 AEE
TREEREH CTHER T2 L w5 B2 EEH)
ZRLTz. 2O XD BHERMOHERL 12 DWn» T,
W E IR E A% 0, B idiotype FiR D ES
ZELESEYLTWRHEEEELH S, Tl
T, MERI4EHBIZB T 25RO LA, BT,
TREOEFICBLTHBICASNDE HDT, *
DHERHMEZER VRV DO EBEbhs, ik
LU CAER, 1~2FNEERELTHEERS
iR F —HURIZ S B OMRET CRAE B AL & %R
EERD B Z LRSI NT, o TRKRE
WREEOTEREHETI2OICERTHS LE 2
Sz,

W

1) $1T U > 88k [gG Hifkic Dw»TiE, gl
FLLERRE L RS TR RED RIFEETIE
PO o720, TREETIESH (24%)
W INEFEDTz,

2) PLB VU 2o8ER IgG FiIc DWW T, itk 4
B o N TAERLE &2 U 721 5 TRAE B #EE
DREFEHEIAEHOZ NI LUEECEEEZRL
7oo FRBERIEE TR I (3%) OAi
THolend, HBETIE21HF206] (95%) & BEF
HICHANERICEERZR LT,

DAEED, Ml ~2F 2R TERELTL 541
U VSERBUE, & L B Y o8Bk 1eG PR IR
HIEMR IS DFIR 2 & N 7 DFERICTR S B5 L
TWwd EfEmlie.
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