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Table 1 Profiles of the 25 ABO-unmatched LDLT patients

. . Blood type | GPT (IU/ml) Rejection Survival * * *
No. | Group | Sex | Age Diagnosis Pathology* * (months)
Pt. | Do. | Pre Post *

1 M 51 HCC with LC due to HBV 0 A 63 | 4,166 (+) 05

2 F 17 AIH (FHF) [0} A 25 | 2867 (+) 05

3 F 58 HCC with LC due to HBV A | AB 47 876 (+) 1

4 F 29 Wilson's disease O B 32 204 (+) 2

5 F 39 HCC with LC due to HBV [0} A 20 4381 (-) 2

6 F 59 HCC with LC due to HBV O A 20 155 (-) 6

7 M 39 HCC with LC due to HBV O A 28 135 (-) > 12

8 I F 61 HCC with LC due to HBV 0 A 57 1,388 (—) > 12

9 M 67 HCC with LC due to HCV 0 A 26 119 (-) > 12
10 F 57 HCC with LC due to HBV O A | 312 114 (-) > 12
11 F 35 alcoholic LC O B 13 55 (—) > 12
12 F 67 HCC with LC due to HBV 0 A 38 182 (—) > 12
13 F 64 PBC 0 A 36 69 (-) > 12
14 F 1 BA O B | 211 11 (—) > 12
15 F 42 HCC (unknown reason) A B 27 229 (—) >12
16 F 13 BA A | AB | 205 569 (—) > 12
17 M 53 HCC with LC due to HBV 0 B 16 52 (—) > 12
18 M 9 BA B A 22 29 (-) > 12
19 Tla M 53 HCC with LC due to HBV A B 55 208 (-) > 12
20 F 57 HCC with PBC A | AB 44 405 (-) > 12
21 M 66 HCC with LC due to HCV O | AB 36 201 (—) >12
22 F 69 FHF O A | 84 211 (—) > 12
23 b F 40 PBC O | AB 41 594 (-) > 12
24 F 44 PBC 0 B 14 825 (-) 4
25 Ilc M 60 HCC with LC due to HCV 0 B 43 238 (-) > 12

HCC, hepatocellular carcinoma; LC, liver cirrhosis; HBV, hepatitis B virus; HCV, hepatitis C virus; AIH, autoimmune hepa-

titis; FHF, fulminant hepatic failure; PBC, primary biliary cirrhosis; BA, biliary atresia; Pt., patient; Do., donor; Pre, pre-
liver transplantation; Post, post-liver transplantation, * GPT levels of post-liver transplantation were the data obtained

at the highest point within 2 weeks after transplantation; * * Liver biopsies of each patient were done within 2 to 4 weeks

after transplantation. * * * Survival months after each transplantation.

A, iBYUAZ TN TR L7z, BIL 72 IgG BT
A, BiBIAOEHAERIZTETA 27 v A4 " (Bio-
Rad, HH0) # v Bradford #:12& - Tl L7z #F
% TgG B A, 9t B PURIZ R ERT £ T -20C °fRE
L, BEEMEHL7Z.

@ SPREIC L 2 EPRREROWEICE, ¥TaT7 X"
(Biacore International AB, Uppsala, Sweden) % FH\»,
v —F v 71 CM5 (Biacore) &R L7z, A 72
WEBHEDO NSy h S A4 K73 ViFER%E CM5 I
FEALL, PR & L7z, 9 v = 73Ny 7 7 —IZ HBS
EP /N» 7 7 — (0.01M HEPES pH 7.4, 0.15M NaCl,
3mM EDTA) %, 2 kfufkiziddie + 1gG Fiifk (Mono-
san, Uden, Netherlands) % ffif L 7.

@TTHETIHMEERT V74 7T X DMLz AiB X
OB RRIMERZHE L L, 1gG HPUKHEIZE O 2 Rk
\Ziddie b+ IgG Pk (Gamma Biologicals, Texas, USA)
R L7

@ FCM #:Cid itz A, B X OB BMmEkIC, AR MER
DOEERG 1D 728 DMS(dimethylsuberimidate) (Sigma
Aldrich, St Louis, MO, USA) LB %47 - 7-%%, BEIMM

B2 BB &7z, 2 PRI FITC %Y ¥ F(ab)’
Pie b IgG Pifk (Biosource, Camarillo, CA, USA) % fif
HL7.

2. BERKGE

ABO 2 ¥ ¥ — I A~y FIFBHLES 25 EFIZO W
T, PE it DR B & Ui 2 | SRR IRE I LA R 2 R
WLt A v 7+—AFarvey BTl LE.
24 213 Rho (D) Bk, 5% 0 1441 Rho (D) BBHETH -
72 AR Iml 37250 LllE £ T-20C TR L7
25 FEBIDOMNR%E (Table 1) 1Z/RT.

3. BIEFE

@ SPR #:

oY —F v FICAFEBHEO NIy A T4
F7 X VB R EELL, F—BRBEELT1I% 7%
ANTUMG V= TNy T 7 —T 2R L 7k
M4 %, FEHEIC 20pu]/min OFEHT 5 7B L, £ o3 —
Fv FITHLA T3 BRGS0, ik vk
WLzt BoBERE LTI ry=v Ny 77—=T10
ERL 724k b IgG £/ 7 0 —F Ltk % 20u/min
THAMmL, A 721X BIURISH A L7z 1gG Bl ot
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A FRMBHAICKIS S, EBRTER LA
W5EfiE% SPR B#:EM & U727 WEMEIX RU THFR S
N525, FEMEY)E CHumsR % (R L CHATH B % R
FORIHE L 72,

@TT

TgM BIBUAAmiL, 2 fif e A AR L 7 I 2 (2 A o g R
(A MLER F 721& B ifinEk) a8 L, =< 15 2B s
K72 BIEL L CREDOH L FE L (CEH AR
), Btk & 72 o 7z A o d s A RS R HlEfE & L7z,
IgG BPLARAioMERL, TT02M D 2- AN H T b1 ¥
J—V(2ME) LIfil#fE% 1: 1 OEETRML, SRT
1~2 B[ RS S 4 T IgM BBk 2 A i%fb %, 2-ME
WERIMAED 2 Rl A A 1T, By a7 ik
WZTAT o 72 b, 2-ME WLEL | ZEE R BR % 0 2.,
37C T30 MRS 5. Zotk, 3EPEEEITV, T
b IgGhkZRmmL Crl L, BEOHFEZHEL
72 BRI 0 7)) v aBR (e b IgG Btk
W2 &%) THME R oS0 & &P % 1eG
R0 A/B HUMli & L7z

@ FCM #:

P A TE X OB BFRIMERIC DMS LH % 17\,
PR A L CHARMERAEREE I v & ) [ L 72
%, ARSI LTk 1T 30 20 BUS & & 72, PEidik,
2 Wik e UC FITC kY ¥ F(ab) ik b IgG difk
ZAHIMLTKET30 R0 S CHEREEZIT-72. 7
T—4 4 b X MY —ITRIMERICHE S L7230t e
RN 5 2 EIC X D P A/B bufkE & fllE L7z, B
W CHR AR 2 R L CHE RS R 2 iR SR L 72,

4. H®REFHEE

OHRH TgG BB A, Pt B Pifkx FvCRABRE LS TT
%, SPR %k, FCM EREfEOHIBE % MEd L7z,

@25 810 ABO A ¥ ¥ — 3 A< v FFRREZ IO
WC, TR LSRRI LS BRI L 7 Motk & SPR 8 &
O"TT#:, FCMZED 3ETHE LT, TT# & SPR
HEOMBB L O TT %% FCM E0OMB, SPR #: & FCM
OB & WS L7z

@25 81D ABO A ¥ ¥ — 3 A~ v FIFBREZ IO
WT SPREB LU TT #:, FCM 0 3 HEOMERED
HERS L IR, WA IR DK R OBEIZ O Ww
THET L 7=

B R

1) fEH 1g6 B A/B MIFEDBIERER

K 1gG BB A HuikiZ, TT B CoOPUkAMiAT 32 50
BEUgEHEART V74 7 N —Ii{E 20ml &£ 1) 200ug A5
L7z, F72, K% IgG BBt B Hifki3 TT & CTHUMIE 8
o ATEE RS V74 7 N —IE 130m! £ 1 286
ug #REEL 72, KR IgG MPuiikE T TT # (Fig.
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1-A and B), SPR % (Fig.1-Cand D), FCM # (Fig.
1-Eand F) OMEMREZER L7z, F72, SPREICBW
TR TG B A PUiRB L O Bifkiz v —F v
FIZEEIL L7z BYUEB L O A PURICHA L RnwZ &
% Fig. 1-Cand D IZZFNEFIWRL TS, TR
SPR #:C IgG BT A, $L B YRR ZE KD 2 v 2
& %R, SPR {#:Tld 60ug/ml Db O EiEE O R #it
R CTHIEMEATHIT D & 72 o 72, FCM 3Tl 8tk o
WEEAT 200pg/ml F CHEAEI R LN FCM #&To
IgG Pt A Fifk, $L B PO R EIRE & I E M OFHES
REUEF 211 09895, 09566 TH - 7. FCM #ETlid
FITC £ ¥ F(ab) ik b IgG Pifk%x 2 kbifk e L
TR L7275, Bt B ko #5650 B o v 9Ll 2590 A
PURL D DR DR E RS2 F—FIIRLT
Wiwgs, 74 3T A VEREYFF (ab)*Pik b
IgG MIEIZ BT H FRKDORERTH - 7z

2) ABO NEESRBHEREICH TS TTE SPRIE,
FCM ;=D 1HES

25 B> ABO AN# A HFRAILER 12OV T PE iR
R A RRIE AL BRIL L 72 A% 12> C, TT #:, SPR
3, FCM 0 3 3T 1gG B3 A/B HrfkORlE % 7\,
FRZERoOMBEZMRE L7 SPREE TT 0 1gG
BT A, ¥t B RO M BELR R £ 2 02598, 0.3074
(Fig.2-A and B) £ % V), FCM #:& TT B:0HM R
1% 0.347, 0.228(Fig. 2-C and D) EfRWHRER & 72 o 72,
SHRRYIC FCM & SPR EOHBIREUZZ 121 0.8479
&£ 09601 (Fig.2-Eand F) & 7% 9 IEFICE WS
b7z,

3) 3iAICK 2REE 1gG BU A/B HADBIEHER
DB

3L B MEMOHERE X5 — 12X D 25 fERI % T
ENMD27 V=I5 L7 (Table2). 7 V—71
WZRg 15 Blid 3 oW EEOEEHH—H L TEY (Ta-
ble 2, Fig.3), PE % DFPP OiH#IC X 51k % 3 08
FARICE B2 TW5D. JER 10 ZIER] 12 @ 2 #l% B
72 13 60T TT %I X 2 WEMED IgM BFufifii & 0 3
IgG BPUARM AT VIERI TH o 72, LaL, %D 10
Bl GERI 16~25) 1% 3 HEOWEMEOHREA—H L 2w
TNV—=TI R, WBONRY—2I2L 1 1la, IIb,
IIc (Table2, Fig.4) ®32oDOH% 77NV —FIZ5HEL
72.1la 1X SPR # & FCM #EA—F L TT 2 EA9E
WIZEW (TT>SPR=FCM) JEfI 16~22 @ 7 HITH
% (Fig. 4A~D). ZL T 7HId5HIA TT T IgM
RIPUIRIG S 1gG BIPUAMIE & 0 B mWIERITH - 72. 1Ib
13 TT#EE FCM A3 L, SPR#:ll2iliYEw (SPR<
TT=FCM)#EBI 23, 24 ® 2B TH - 72 (Fig. 4E). 1lc
13 TT #: & SPR D53 L FCM Bl @il ATIEH 12K
W (TT=SPR>FCM) #EHI 25 ® 161TH - 7> (Fig.
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Fig. 1 SPR and FCM standard curves generated with purified anti-A/B IgG
The purified anti-A IgG (A, C, E) and anti-B IgG (B, D, F) were diluted to vari-
ous concentrations and measured by TT (A, B), SPR (C, D) or FCM (E, F).
The solid and dotted lines in (C) and (D) indicate data obtained using the A-
Ag- and B Ag-immobilized sensor chips, respectively.

4F).

TN —T1D 3ED—3% L2BETIE, 2 AT VE
BILZ B CTHE A REAR A S5 200 B (% © o e
MiigAsiRD S, 15 Bk 6 Bl AR 6 /1 A LIAIZHE
LT, B 6 BN 4 B ITFHEGERE & & IFA R
BV TR RN & B S, 3R 2 Bl fmgek
JBERNEEDbNI:. —), FV—=TINTEHMHETT
BECTEMEE %o 725ER 16 (Fig.4A) L 4EH) 18 (Fig.
4B) TRINFHERERA TRE 2RO 5T PE 3% S
Nhd o7z, 5EH] 21 (Fig. 4C) &%EB 23 (Fig 4E) 12
BT, TT 3T IgG MPUAEH & 7 > TV T O
PEIEM SR A 23 2 & 7 TAEDL L O AR S
ncTwsb.

z =

ABO @& FRAEBIZ A, ABO AS#AHE B 0 # 4l
WAL, BAE 1 4EMR B X U 2 SE BRI 3R
ABO AEAMBHRESITIZ 66 3 X 0830% L sh
Tw’ (ABO BABKTIZ76%). X512, 54EALE
13 20% % FH 590, i A/B HukiZ Bz o 2%
M Z T #3720, ABO AE A EE O I
POVA/BYMRZRET S EPEEL ERTWEYY.

Bt A/B HiiRIE, — I I3RS C DR IMEREE 4 1
THEEINTEY, FRILEROESE 2R Z T hukidE
58 kD IgM Mk TH 5. 2 LT, I1gG Bkl
€13 2ME % 7213 DTT T IgM B RO RFH L 21T .
COARTEALITIE 1~2 B 2 L, 524512 TgM BIPTiRAs
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Fig. 2 Correlations between the TT, FCM and SPR measurement of the
anti-A/B IgG levels in the LDLT patient samples
The ant-A (A, C, E) and ant-B (B, D, F) IgG levels in 128 and 68 LDLT pa-
tient plasma samples, respectively, were measured by the SPR, T'T and
FCM methods. The correlations between the SPR and TT values (A, B),
the FCM and TT values (C, D), and the SPR and FCM values (E, F) are
shown.

Table 2 Classification of the LDLT patients on the basis of how well the three methods detect par-
allel changes in anti-A/B IgG levels

Relative proportions of anti-A/B IgMs o
and IgGs as measured by the TT method Total Death within
12 months
1gM < IgG IgM > IgG
1 TT = SPR = FCM 13 2 15 6
ITa TT >SPR = FCM 2 5 7 0
IIb TT > SPR < FCM 1 1 2 1
IIc TT = SPR > FCM 0 1 1 0

TT, test tube: SPR, surface plasmon resonance: FCM, flow cytometry.
In the results, IIb is expressed as SPR < TT = FCM.

M ENTWLE0HERT LI L ERETHL. b HAZ1E SPR B iCHi A 22 D TH Y, SPR Bl %
Db, A3 IgG BB A/BHRZNET 5720 REFOR (ug/ml) §X&EER 72 22T, LR
(2 SPR B D CHr LWk 2 Bse L7z, BT, T T4 T a5 IgGET A, HuB PR R L ThE
LY —Fy TOEEER LB MG 5 126G MR L7z,

Ptk D& % Res. Diff. & IHEN T B HALTRL7ZY. K FCM #:Cidht A, i B ik & 12 200pg/ml % Tid
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Fig. 3 Representative LDLT cases showing parallel trends determined by the TT, FCM and SPR

methods

The plasma exchange-induced or double filtration plasmapheresis-induced changes in the anti-A/B
IgG levels in cases 1 (A), 6 (B), 11 (C) and 12 (D), as measured by TT (dotted line), SPR (solid line),
and FCM (dashed line) methods, are shown. The arrows indicate the plasma exchange or double fil-

tration plasmapheresis treatments.

BN Z S/ (Fig 1IEand F). L#*L, SPRET
1% (Fig. 1C and D) =i B Gl B ASEHIT H L 2 1),
EREOPRIC X D PURS SN2 E 26N 5.
FCM #: i3 % RBCs ®_EOPUEIZIEA SPR 1B
WCTE Y —F v 7 RICEE L L PR E D e nE
EZEZONBZEND, PURDOREWEER Tl % 7R
LCTHIETAZETHRLTWA.

FCM #: Tl FITC ¥ v Fhie b 1gG Pufk % 2 kit
& L7236, 1gG BP0 B bufkid, It A itk b &2
LOEVWESEREE o2 TOHLIIFCM B2 L 5
HRIZBWTHRMER Lo BHUFIZ APURE Y 4 %nw
2o LSNP ke id, 45 NORHELR RS V5 4
T 55N MAETIE SPR %S TT HIdEmVHEZ
RL7ZE G L7229, WBAMEECTIISPRIEB LD
FCM 13 TT i & HHBAD D BNz 2o 7. MAEDH
FIZE Y ZOMHGENETU2E#EZ TS, FEE, ABO
FEETBMEZE CIIRERT 7 1 71N, EF
2% < @ IgM Bl kil 2 R § RS fETE L 72, 25
o ABO A A P RALEE Tld IgM BPUKAli A 256
PLEDFEBIAHE A PR T 14%, B PHART19% %5
D7D L, 45 FHOEH ATk 58% & 76% THo
727 TT 2 & 5 1gG BIPURIEMHEAS IgM Bk
L2 BRI ENTVWABIRTIE, XWEETE
LHEER) ANBLENHDLEEZ L. T2, TT
FOBAORmE LT, ABAEECHEIN DR

MEROEEIZIE IgM BIPL A/B HifkAk & < BIG-LTH
0, ABAREEToONME IgM BIPUAiE LTwb
B3, IgG BBUED B IC &G L TwiavnbiF Tld %
V. ERE O 1gG BPT A/B YUk IR A AN B
WTHRIMEROEELA R LD 5. 2 LT, KiEk
Bedh ARHE T B 720, EBINTHRES ITEET 5
EIAHNPKREVWIENETONS. TT B0k
W TR BURTE WSO S 7z, RFR O 29 Hiak T
M X729 A/BHUAIIED 2~ b a— b —~ 4 Tl
AR & % i D FEHY IgM BIHUA T 32 1%, 1gG BBk
T 256 fED#ERLTBY, TT MOREE BRiEHEC
ENTHAEENLETH S,

ABO A Vv —3I A~y FIFEBMEEIZOWT3
ERTPAFLTHB LSO 256 (Tablel) 115
%12 1), PE % DFPP 12 X % 1gG ®l¥t A/B Pk 0%
b2 —3 L w7z (Fig.3). 5%k Y ® 10ERI T, 1
ENEOMD 28: & —FH L b o7z 10 5B 7 61
(&HEBID 28% ) 13 FCM #: & SPR #:405—3 L TT &A%
o 2L X D IEFITENMEEL 2D, 5 B SRR TT
FEITB VT IgG Huffii & D b IgM BufifiiZse <, IgM
PR 1gG PRI OB T IS o TW B EEZ BN,
B IgM Pilko Bz EWRE, TT B4 EM LT
X7-HETHEAR L BB SN TR TH 525,
) B AN e W 2 O SE IS S TS b o 72
LA ORI OFETIE, KRUHEOIMYE L ABOINDEX
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Fig. 4 Representative LDLT cases in which the trends measured by the TT, FCM and SPR meth-
ods do not correlate well with each other
The PE- or DFPP-induced changes in the anti-A/B IgG levels in cases 16 (A), 18 (B), 21 (C), 22 (D), 23
(E) and 25 (F), as measured by TT (dotted line), SPR (solid line), and FCM (dashed line) methods, are
shown. The arrows indicate the plasma exchange or double filtration plasmapheresis treatments.

(Inverclyde Biologicals, Scottland, UK) % H > IgM X #

Yifk % B2 L2 —I 4% ¢ SPR 12 & 5 IgG ®IPT A/ 1) Kozaki K, Kasahara M, Oike F, et al: Apheresis therapy
B Ul 2 OFE R, SPR 1% IgM LR D2 % 20 7 for living-donor liver transplantation: experience for
WZ EERLEY. 20X, IsM YU O 55\ iLAE apheresis use for living-donor liver transplantation at
2BV, SPREIZED IgG PUkBREDOWE AT HET Kyoto University. Ther Apher, 6: 478—483, 2002,
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