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Abstract:

Vascular endothelial cells (ECs) are considered to be a primary target for injury in
allograft rejection. However, the relationship between serum antibody activity to ECs and
rejection episodes has not been extensively examined in renal transplantation. 22 renal
transplant recipients were included in this study, serum antibody activity to vascular endo-
thelial cells (AECA) was measured using a cellular enzyme-linked immunosorbent assay
(ELISA) in which human umbilical vein endothelial cells (HUVEC), human glomerular
endothelial cells (HGEC) and human dermal microvascular endothelial cells (MvE) were
preincubated with TNF-« and used as target cells. Serum samples were obtained just
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before transplantation and once a week during the immediate 1-3 month posttrans-

pantation period. There was a significant correlation between the presence of AECA

against HGEC and rejection episodes (P<0.05).

Patients with multiepisodes of rejection

showed significantly higher frequencies of AECA than patients with monoepisodic rejec-

tion (p<0.0005). It should be noted that patients suffering from multiepisodes of rejection
revealed higher AECA titers before transplantation. These findings imply that the HGEC-
ELISA could be used as a prospective, informative test to identify patients with a higher

risk of acute rejection in renal transplantation.

Key words: anti-vascular endothelial cell antibody(AECA), human umbilical vein endo-
thelial cells (HUVEC), human glomerular endothelial cells (HGEC), kidney

transplantation, acute rejection
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fRAFEAEIC BT, QOL 23k 5N 2 H A, i
WMELIEEZFESCDLDOTELSTE L, WHIZ &
DECKECTRYIMAES S0P EETH 5.
BB TIIB AT S % 320 2 b o 2RI
1HEAEERIL89% T, A FUS % 1 [ L 38 7
FEFID 1 FEFERIZ69% LR WD, 200
RERE S H CHEMEBUS 2 20T L, W 5 s
RELFHETH), BHBOEEEDR Licok
5,

Ly¥xLry & K4 —% o HLA (human leu-
kocyte antigen) BB A A ORI % /£
A bEEbh, HESE Sk THMkE L
THRF— I T2 HLA VAR EEL L0 & %
NTEAY5 Ly L4, HLAHUETH W ilio
PRI 0§ 2 BUIE PR M HL MK (anti-vascular
endothelial cell antibody (LL'F AECA &3 3))
DBG-HVEH SN TV B2 HLA-identical &
BHEEED D B8R IS 42D, Zh 50
BEIIBVT, AECA DFLEZEDT LS #H
)M V), Ferry 5 1218 MM KI5 & AECA O
YU MBS S B L HE L T W,

M AR IMENE 2 % B L Tl T
HY, ML HEMTI2EELMNEBLEDD. 20
7@, RHE I IE N B AL o) s 2 A il i, fk 52
DFEREFEBL - MEFRICK & CBb 1), I 2248 Ak
FkEHVEB Y. AT AECA ORlE DR
WIXKRIMEFHD 1 D TH B b b BEHEIRA R

(human umbilical vein endothelial cells (1L
HUVEC &£§5)) ST &7, Lo L, &
F, BUNIENE LI F ORI ET IS, 41
N1 A PRI B RS & ¢ HUVEC &
RESRLDLILAHPLTECT LB WD) sz
BRBAMEICB T 2 M /NS N KIS 2
AECA SRS & OBEME 2 ME L - 13
BV 2T, SEH2Z2AOBEBMREBICOWT, %
MNMENEMBTH 2 & bR BRAAAE M
fe (human glomerular endothelial cells ( LLF
HGEC &9 %)), & 526/ 5 9 K2 f0
(human dermal microvascular endothelial cells
(BLFMVE &52)) % FvCEBA R E g h
D AECA DOFEBL & M SIS o B M % #ea3t L 7>,

MREE & KBRAHE

1. MREHE

XFRIZ1997TE4 HH 5 1999463 H TIZHE
KETHIMFM % 27222 (BHE12A, 010
N) OBBIEETH L. R1ICTKRT L2, &
HER B MEHE M UGS (acute rejection ; AR) % 22
OLIADERBESR CEHHES30. 8%, 115
PHEET, BHION, K6 AN) L Biiga
HIEE R 2 BO R o7 6 A\OEBHEE (F
Y44 28.55%, 102 559 £ C, BH4 A, it
2N) D2BIHTCHRE L. BiESAMER
BOSIEERRER & AR AERICL VWL 72, 2
BHIFHES, JUMPE, ABO B4 - AEg,
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Acute Rejection Acute Rejection ph
Episodes (+) Episodes (—)
(n=16) (n=6)
Age (mean, range) 30.81 (11—55) 28.51 (10—59) NSt
Sex male 10 2
Female 6 4 0.028
Transplant type
Cadaver 3 0
Living 13 6 NS
ABO compatible 12 5
Incompatible 4 1 0.015
ANA®? Positive 2 0
Negative 12 b}
Non# 2 1 NS
CMV infection
Positive! 8 2
Negative 8 4 NS
Original disease
IgAb 3 0
CGN¢ 3 0
MPGN¢ 1 1
DM® 1 0
FGSf 0 2
Non¢# 8 3 NS

a anti-nuclear-antibody. P IgA nephropathy. ¢ Chronic glomerulonephritis.

d Membranoproliferative glomerulonephritis. e Diabetic nephropathy.

fFocal glomerular sclerosis. 8Unknown. h P yalue. ' not significant.

JCMV antigen positive in serum

CMV e HREBICHETEN 2 A EE IR
To o 77, ARIZFERERT A & R A9 128 1 [IR I
L, 216 BRIz oW TIHLE T 2l E L 7.
2. REMHIEE

BALERE OREIIEREE, EANIZIZS 70
LA (Fujisawa Pharmaeutical Co. 1td, Osaka,
JAPAN) $7:1%, ¥ 71 A#K ) » (Novartis
Pharma AG. Basel, Swiss) & NX—RIZAF VT
L F=>'1 ~ (Pharumacia & Upjohn CO. Tokyo,
JAPAN), feaiEHiH ; 7¥F 4 7 ~ (Glaxo
Wellcome. K. K Darford, UK) (1 mg/kg/day)

BN 3KIBEEEETH S, BERMPREE
FraY) AARAEYZOARY) YEENRENRD -1
4 H15—20 ng/ml, 300ng/ml, 1 —3 » A10—-15
ng/ml, 200—250ng/ml, B X U3 —6 7 H10ng/
ml, 150 — 200ng/ml IZfR2> & 9 5Lz,
IR RS RT LT, MR AT O 4 F
SOV AR A FFITV, SISV IEOS AR,
FrxL A8—H#1) » (DSG) (Nippon Kayaku
CO. LTD. Tokyo, JAPAN) % 5mg/kg 5 H i}
¥ -3y v sk 171 v (WelFide CO. Osaka,
JAPAN) ##5 L 7. itk 1AM LAORENE
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SRR ISR L TIE AT O A MoV AEEIIC
DSG %* muromonab—CD 3 (Jansen-Kyowa. CO.
Itd, Tokyo, JAPAN) (LI FOKT3 &4 3) % &
hEmL 7z

3. ME AR ML

HUVEC i3 & MEHHIR & 0 Wl 5L 7219,
M/NmE & L HGEC & MvVE i Cell Systems
Corporation (Cell systems, Kirkland, WA) & D
AL ZThoofifgid 7« 7ot 7 F 500
¢ g/ml (ITOHAM, Tokyo, JAPAN) T2 — }
L721% ¥5F %)V - a—hr-- I x¥—1L
(IWAKI, Tokyo, JAPAN) (2 THE L 7-. &R
i MCDB 151 (SIGMA CHEMICAL CO., St
Louis, MO) (215% heat-inactivated fetal bo-
vine serum (FBS)(CSL, Victoria, Australia), 3
% NU-SERUM (Becton Dickinson Labware,
Lincoln Park, NJ), 1% heparin (Sigma), 2 %
ECGS (Endothelial Cell Growth Supplement,
92 C1ERL), 100 mg/ml streptomycin sulfate
(MEIJI SEIKA CO. LTD, Tokyo, JAPAN) & 100
U/ml penicillin G potassium (BANYU PHAR-
MACEUTICAL CO. LTD Tokyo, JAPAN) % i
mL7-bD%ER L7z, #lg#kix 0.02% EDTA,
0.25% trypsin 2y, 6 fCH » 510X B Oz
*ERICHW .

4. ELISA &

ELISA %% W T AECA #i#ll5E L7z, H#ix500
pg/ml 7470417 F -k LIZORETF
ANV e-a—b+ -4 27a7L—F (IWAKI,
Tokyo, JAPAN) (ZHifZ55 % L, tumor necrosis
factor (TNF)-«, 10ng/ml % 128 SIS & &,
1 % paraformaldehyde/0.1M phosphate buffer
(PB) TR, 0.5% bovine serum albumin (BSA)
/0.IM PB T7 v ¥ 7 ELISA &% 1T- 7-.
AECA (total immunoglobulins, IgG and IgM)
%, ELISA I T O@E) TH 5. #fk (0.5%
BSA/0.1M PB T20 — 40512 A M L 7= B & M%)
| B ER TG & & 3 gk, fikz 1k
M E IR TG & 3 [IPE#ET 5. OPD Peroxidase
Substrate (SIGMA CHEMICAL CO., USA) #%
hnZ, ELISA reader (Bio Rad, Tokyo, JAPAN,

490 nm) THOLREE % flE L 7-. Hufkid horseradish
peroxidase-conjugated  mouse  anti-human
Immunoglobulins (Lot #098 DAKO A/S, DEN-
MARK), anti-human IgG (Lot 099 DAKO A/S,
DENMARK) & %\ id anti-human IgM (Lot
#036 DAKO A/S, DENMARK) % 5000 £ 2%
FRL CTHER L 7. positive control & L T2 A®D
systemic lupus erythematosus (SLE) ) &3 il
i#, negative control & L T2 8 ADORK A
HEMEHL.

TL— FHEEO® O unit FHE X, 100 X
(S-A)/(B-A), S; sample OD, A; blank OD , B;
positive control OD & L 7z. Cut off f&iZ nega-
tive control mean+ 2SD & L 7-.

5. HEETFAVNLIBE

&7 — ¥ BB IZ12 Mann Whitney U test %
1TV, fafE=® (= p value) 120.05 T2 HE L
L7,

&5 R

1. HMEAREMEAEME (AECA) DIEEL NIV

AECA L & MEHRRICOBEEEX 354 TD
ML OWTEFNREFNRRAXL. BADRBREAD
AECA 1z #h#h HGEC, MvE , HUVEC (258 L
T725+10.7, 74.4+83 % L T 77.5 £ 7.4 units
ThoT:.
2. HGEC, MvE, HUVEC (Z3¢ ¥ 2 i BE AN K

fapamiE (AECA) OER

BHRTICHBT 5 AECA & AMIEM I IZDOW
THE L7, /I nEHED 1 >2TH5 HGEC = H
WS R TIE, BMHEERUL % R0 728 (AR(+))
RABIEMNKISE RO o 2B (AR(-)) 12k
REBICEEZRLAA(104.6£7.8 vs 4.7+
6.1, p=0.009), K& #H » HUVEC TiZ, &M
WAEBEEYRO oz, T2, MAMERD 1
DT&H 5B MVE 12855 AECA IZ2WTh, Bil
M oBMMCHEZZED o7 (F1a).

BIEE®IZBITA AECAZHIE LT A,
HGEC # W72 81X, AR(+)ix AR(-) 12X
EEICEMHEEPRLH5(93.6 7.8 vs 73.1£6.16,
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a)pre-transplantat

B r-

AR()

AECA(unit)
@)]
<

HGEC ~  MvE HUVEC cell type

b)post-transplant/day1l

AECA(unit)
~
<

HGEC MvVE | HUVEC cell type
C)post-6-12weeks

100-

0]
-]
i

*P<0.05
** P< 0.005

o))
-]
i

AECA(unit)
NN
T

20+

H
HGEC MVE HUVEC cell type

M1 e MEARKRENEME (HGEC), b @/ &Ml (MvE)
& b MEGEIRAEMR (HUVEC) (283 2 HU 0058 P9 R 4 Ho ik
flil AECA)

AR (+) : 2HIEMFSED 58 (n=16), AR (—) : 24 KI5

O%WE (n=6). 77— %X mean £ 1SD units TRET.

(a) BHEERTO AECA (b) BHEEHD AECA (c) B4l 6 8~ 1280

BEERELTEH O AECA
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#2 HGEC \Z% 5 il P HME (IgG | [gM)

Sample number

Normal serum (n= 8)
Pre-transplantation (n=11)
Post-transplantation/dayl (n=

(

Post-transplantation/6-12weeks

AECA
IgG® IgM®
89.9+4.9 88.6+6.9
115.8+9.7* TT.14£7.5%*
110.3+8.8* 66.3+£8.1%*
107.9+5.9% 79.9+6.0%*

2mean+SD (unit). * P<0.05: sample serum IgG-AECA vs. normal serum IgG-AECA
**P= not significant: sample serum IgM-AECA vs. normal serum IgM-AECA

p=0.04), K% # » HUVEC TiZ, WEEMBIZH
BEYBOLDo7. MvE 12053 5% AECA |29
WThH, BRI 2 M CTHEE B Lo 7
(E1b).

% 6 ~12B OB WA LE L2 1o B
WT % HGEC Tix AR (+) T AECA 5B & %
WEEZ R L7z (103.54+10.5 vs 64.3 £ 6.9 units,
p=0.004)) %5, HUVEC Tz lBEICHEZ 4 D
w7z, MVE 12643 % AECA 12w T i, AR
(+) 1% (74.8+4.3vs53.0+10.0 units) &1t %
L7z (p=0.04) (H1¢).

AR (+) L AR (—) ® AECA 0 lt#& T,
HGEC (234 2 Uil IR Af AT, FEAEE 2, Bl
%6 ~12E OB BWENLE L 2T X TOREIC
BWC, i CTHL 2R EEET D,

3. HGEC 3§ 3 IgG , IgM B4 M % A &2 #8
ik (AECA) DR

HGEC (2xf3 % AECA B (total immuno-
globulins) O BFIMFIZ DT X 512 IgG, IgM
75 ART P2 RsE L7z, W2 IIRT X1
AECA (3 AME 12 XBEE o BE MiE Tk
IgG PR EfE % R L7z (p<0.05). — 7, IgM
MAETEIAEEEEZED R P72,

4. IMELRIC EMME A K B 5 &
(AECA) & DAk

FRRFEIR R AR A B C A MM S & 2T X
N7ZIEBI O AR IIRT. FD ) b5 6 FEH
(22 ML E D BHEIEAMRUS % 728, o) 105E 6 i
SHEEAKS I 1 ORI S7. BT E % multi-
episode &, % % monoepisode B & L, = D 2

HHETHE L., ERERILES 2T
humoral rejection z F2&® % %%, i cellular re-
jection 7o 7z, 2 B T ABO # A& - AEAR
CMV BHEFIZDOWTEL RO L -72 (KS).

SHEMARICAIHZ TCORBEYHRE CTIT,
multiepisode # i, monoepisode #|Z .~ AECA
DEEIE , BHWIERRIE 240 B Ep1x R
HEHI & ) AECA 28@ifE % /R L 72 (p<0.0005).
multiepisode # X FBHFI 2> 5, cut off f41393.9
unit PLEDOHUEMR %L R LA (K2).
5. MBI E MM A& (AECA) DRRRFEYZ L

B3 ICHABI B R AEFI D AECA D #KERI L %
zNE I

MG R RO ER (#1, #£2) 134
M Z RO o725 ER (# 3, #4)ICk
LTAECA I&MELZ R L, BRI L ) PUAMEE
T, A% — RT3 % 25 AECA 3RS
AL L T % (cut off fliid 93.9 unit).

— 77, SR UE % 320 7 W E B Al R A
b AECA 3BT, B O BHILL 2d o 72,

% £

FEMBEASMEHE A (major histocompati-
bility complex; MHC) i3 fERIZB VT AKX %
FEAXELTEY, b Tld HLA 315 (human
leukocyte antigen ; HLA) T&® 4. #4E, HLA
PUR LI OHE RIS T 2RO DS, B
B2 BT HIERUSEF ISR TEHRE LT
HIN TR0 & 502 ik - Wilagsg
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Rejection type

Patient ABO typing CMV & Histological diagnosis
(number)

1 Multiepisode (2) incompatible + Unknown ?

2 Multiepisode (5) compatible + Humoral/ Cellular
3 Multiepisode (2) incompatible - Cellular

4 Multiepisode (2) compatible - Cellular

5 Multiepisode (2) compatible + Unknown

6 Multiepisode (2) compatible - Cellular

7 Monoepisode compatible + Unknown

8 Monoepisode incompatible + Cellular

9 Monoepisode compatible + Cellular

10 Monoepisode compatible + Cellular
11 Monoepisode compatible - Unknown

12 Monoepisode compatible Cellular

13 Monoepisode incompatible - Unknown
14 Monoepisode compatible + Cellular

15 Monoepisode compatible — Cellular
16 Monoepisode compatible + Cellular

CMV 2; Cytomegalovirus infection after transplantation

Unknown ®; not examined

8 2 FUED B OIEM UG IS G L Twas 2 &
PHE SN TE Y, BBMIZBV T, e
RN U CHR RS A2 A 3 PR 05ER S
—(b\%sM)S).

ML PR R ML B R OB & 2 D) 9 1Y
D, FOEERTIISTE->Z D LT, &
HEOMFFRBED S, BUNLE N ML & KiLE N
B MR & TSR AR E K R B T EHHS
I o T &0 X5 1 ZF—BEEAN T I
EEROBEBNCIVERPELZL ZEDIWMEINT
VB ID192202) CREECITRMBENE MR TH D ¢
R IR R ML (HUVEC) &, MrME N
Mifw & U CHIRBEZR DR % 5 b b ESRERIAP A
Fa (HGEC) & 512, b b 52 /s & N B2 Mt A
(MVE) # W THE L. BBHEEZFOME %
HWT, IhsD 3% 4 7OIMmE NI
L PUIME PR MR P AR 2 JlE L, SEEE RS
EDOMESE R AR BBEMARS D - #
(AR(+)) &, SBEERIC 2RO Lo o8
(AR(—)) (2l L HGEC Z&) ¥ % HU %8 N 5z 4

Fa iR B Rl AT 2> & oAl TR, FEAEE MR RE D K e
THRHEI THEICEWEEZ R L. MvE 12xf
3 5 P N AR PRI, BB 6 A 512
BOBHBMEREN L E L IO FEE LR
D7z KINEHD 1 >TH5H HUVEC 120§ 5 1
M N R AT E2 BRI BT RO Do
2. INS ORI S M/NNIENEM, ik
N ESRERAA MR (HGEC) 1233 4 fiLiiffi &
AV & ORICHBEY S 5 2 2L
% o7z, Joyce SIFIEHE GBS ISR 2R 5
e RHEDPFEET S L MG L T 59,

ARFZE UL, RSN, RIEZENICHILE N
MR O EHBEIZ DWW TREL T Wi v, &
B ORANDEBIEZEIZBWT, MEFIZH
HLA U3 S, ) U SBRS L EABR b 2
WTH o7z, & SITBIMEEMIEZ RO 72RER T
LR VBRI TH 72 (7
FRBE). o & L h, FEPUEIZ HLA 1t
JiT7% { HGEC ICH B MENHFET 5 L E 2
bhn. FF—oFEMEEAEPE (donor
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140
130-
120
110-
100
=90
5801

570/
52

< 60 celzll;HGEC] TNF(+)

~&= multiepisode
(n=6)

=g monoepisode
(n=10)

P<0.0005

I I

A V) & &
l‘@\ O& (?/o\ @J"

2 SHEARE1EOAOHE (n=10) &2VEMIDE2 EMERO 28 (n=6) ® AECA O

ZAt (n=10).

7 — %X mean £ 1SD units T/RT. 93.9units A L2 EHELE T 5.
Pre-Tx ; BHEERI. Post-Tx ; BHiE%. Before 1, 2W : BMEIEMFIS 1, 2 AT,
Rejection ; 2MIEMRICE. After 1, 2W ;2MIERKISHK 1, 28/, LH; BRel.

major histocompatibility antigens) (2% 3 5
HifkR ABO NE AR OHT A, ¥L B HE T
AUEENEEBI A LB NATW
BODBNDI) Hs - A E| DRFZE Tl AMEHEE RS &
ABO IR #E &1 EEEIZEED S o 72,
& S IZERIOFERITIE22EFIH ABO N A BAE
X5 BITH DA, FNZB VTR 135
RRIERAE ATV TTITH A, FUBILUERRZE L T
BREL T 52,

SBEOEBROKE R, BHEEZFOMB L N+ —

DIMENE ML & DRILRAERT, FUEDOFELE % R
R YSERIZT B b O T E PR 0t
AR (BRERT X DB DSIEMERUSICBILR L,
EHICTFHRICEET S L L7z Cerilli 5 DFE
BT 57,

S OME T 1IEB O A B F 8 2 W 2
humoral rejection 7/~ L 72. KIME X § 5L
M AR SRR D FFLE & humoral rejection @
MERIIRCHMONTEY, KIS O fERK T
D1IDEENTVWS. LA L, ZOMOFER TIX
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140+
120+
100+

== Patient#1

=@ Patient#2

=40+
g oo Patient#3
=201 -+ Patient#4
Q cel,LHGEC TNE(+)
% O ! I [ 1 | I T [ | I |
% 0 e e Y % T % % g,
2 G, Day

E3 SUEMROCEROIES (# 1,4 2) L BWERUS RO R 72ES (# 3,#4) O AECA

DEEERIEAL
JAR: fEBIH# 1 O S MEHFUS.
AR fEBI# 2 O EMIEMH UG,

Pre-Tx ; BHHERI. Post-Tx ; BiliEH%. 1 W—10W; #HE#H% 1 — 108

R 27 H) 22 W T cellular rejection 28 £ 1K T,
HGEC |2x8 3 2 $F RIADOTFAED 5 Wi, B
MENEAIE LSRR T AHURANOBIEDO R &
SR UGS OB EM: % 5 C TRIE T B RDE S
nr:.

R LB BV T CMV BEE & 4 X
ISDFIEHBEMEDH 5 & s ST\ 52528
Toyoda &% CMV KHHE D80% (2 HLIME A Kz #
Rapidfiioo b5 % 528, P M ez MR HiE o %
BUZ CMV BEEFB G55 LB L T 52,
BHRIZBNTLIADL Y EL Y MICMV &
PIER PR L 72, TS OERITIE CMV Jfg 2 —
3 WM %2 HUVEC % MvE (2815 AECA @

FREZEDLN, EBBES L2 nEnbdHD, F
BEEIED Lo TOEIZOWTIE S RIER
B LEE L.

SMIERUS T ) BT REFITIEFRHRIEL,
BRAE CII B B MEIEM S % BB % B2 o 72 4E
Bl 1 FEAERIZ89% TH - 7-DIZxt L, BHiE
MEUS % 1 [EILLERRS 72 hEBE 1 EAEEFEIZ69%
RV EHEINRTYS (p<0.001)?. X512, &
PAEM SO % 4 0 2K U 7245 B8 MR A BUS % #2
LT, BB LT WEEbh T\ 51380,
AWFZE T B US % D R ER T Ak
AU 1 R OADER & L AECA i35 <, B
FERT 2 HRAEE S B b L Tz (R2). ABF3E
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B S PUME N MRS P 1gG Bk s IgM
MBICHNEBHEERLBEILL TV D5
Ferry 5358~ Tv' 3 & 3 |2 IgG-AECA 4% 4
RS IZBE L Twa & Bbh1),

¥

S

BB SR S & I A I PR M
SR L OMICH RO R IR B R
72 RICBUNIME AR AR (& bR BRI R
f2) % R 7-ikllE BB B 2 AMEE
BUSDAZ ) == FICHEHREE 2 SNt

I

WRERZD BT VEEB Y V7275 F L HiBA
FRER HRIBFEEST SEA RS RSV
ZLET. EoEEE HIEEG R LB AEE
FHEH MR BEFHEESE BF HEUE, BO
W, ERBI RV E T L, FEB RS BIR B
TRREFEE, WA HAT, EHES MRS, FiEAs
EAHENERR RERHE2ST HEETRB8E,
SHETHEICRSHE L ETET.

AR —ERIICHERHERF LR (NO. 11470333),
R EBIERENEHER (NO H10 meneki 014), &
EHBE, FEREFEREBYES L 7/ 4 - BEE
BAFE] ICE D 28N bDTHY), S IRBENE S
£LAw,

2E XM
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