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NATURAL CELL-MEDIATED CYTOTOXICITY OF
KIDNEY ALLOGRAFT RECIPIENTS

Satoshi HiraBAYAsHI, Yoshinari OnNo
and Shinichi OHsHIMA
From the Department of Urology, Shakaihoken Chukyo Hospital
(Chief: Dr. S. Ohshima)

Natural cell-mediated cytotoxicity (NCMC) displayed by peripheral blood mononuclear
cells of kidney allograft recipients was examined against K562 cells to demonstrate the ki-
netics of NCMC activity in the posttransplant period. On 44 kidney allograft recipients 301
NCMC assays were performed between 1 and 84 months after transplantation. These patients
were treated with the conventional immunosuppressive treatment consisting of steroid and
azathioprine. NCMG activity sharply decreased after transplant surgery. A decreased NCMC
activity continued during the first 6 months and the mean NCMGC value was 19.2+14.1, In
the second 30 months, NCMC activity also constantly decreased, almost to 10. It was lower
than that of the first 6 months (P<{0.01), After 37 months, some patients restored a normal
NCMQC activity and others showed a decreased NCMC activity. The mean value was 27.4+
20.6 in the third 48 months.

The depression of NCMG activity might be caused by the large dose of steroid and
azathioprine in the first 6 months. In the third 48 months, NCMC activity might be de-
pendent on the dosage of azathioprine alone. The activation of NCMOC activity might be

caused by acute rejection crisis.
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novo BEMEBORKEFENEZ L H B \VITHEHRE
Ji & NCMC ik & OBI#Im 2T h R e dh T
Wh, L Lihisrhbos BB HEEko—R
DOBEEED NCMC B2 BE LB LTWBRT
Freu,
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LT3 ENT, BBEN»OEBER 7 £ETO
2B LT ¥ Ik co NCMC ik x #l
FEL, REHHA, FcEERIEE D BFREREL
fo.

S &

&L, 197359 A X 19814E 4 B ¥ CRRELE B A3
T UcREE A EBHEBEUATHS. ThbDiE
Bl P, 1#EE, HBESEX Table 1|
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B HEE D REHNEIERR Y azathioprine (Az)ds &
Ot steroid (St) FloPFRAEZEAL L, EfcL-T

Table 1. WBRBEOER, MR IVESESE

45 19874

%, ALG (AHLG: 1 ¥y-rai) &R L.
Az BB 4 ARTL » 3 mg/kg/day K THRERE]
BL, HIRECbbeTREEvER L. St #H
¥, ZF4#i Bz methylprednisolone % 1,000 mg #45
L, prednisolone {3FE#FTH X » 5.0 mg/kg/day T
I B T3 HHEBS L. 2%B XY 2.0 mg/
kg/day k THE L3 BZ L 10mg T2 EL, 1.0
mg/kg/day Ex-7-4X b BRI & 10 mg 3°o
WEL, 15~20 mg/day %F)HfERrE & Lz (Fig.
1).

SR RIS T 5 1653 methylprednisolone
% 1,000 mg #& 1, prednisolone % 200 mg %¢
HE LR 5 HRC T >t EREAR X T
1% %°Co M4 (1.5Gyx 3 HE) ®fT/x-7c.

V7] &

NCMC FEkoFE THIZE L.

Effector cell: 4RE L VIR Lic~-Y vINEKH
X b, Ficoll-Conray H.E3E{#: I C mononu-
clear cell %18, Zh¥ 2 EHHHERKKC | x10¢/m]
LT L3RR LS. BERRCIIIEBILL
7o fetal calf serum (Gibco #HE) #20% %ML i
RPMI 1640 #53%% (Gibco HE) #» H\ fe.

Target cell: b MEMEEIMAME X VEHIZh
7= cell line TH%B K562 % target cell & LTHW
7c. Naf'CrO4 (New England Nuclear #-8) T
B 4x105/ml k7% X 5 e ifi USSR BiEX
e

NCMC E#RAIE : Effector cell 0K 200 pl &
target cell #EEHK 10 p1 (effector cell: target cell=
50:1) #UE~M7a7v—} (Nunc g8 Hic
T5% CO: BT 37°C T4+ RHESEEL, L+
Bremib ahic 8Cr 0BYHIE L% cytotoxicity %
WRIZTHEM Lie.

BRAEEE
RSB 440
F 6 ~595%
(F#H+SD) (27.8%11. 15%)
5 336 : 1161
RtE HHR 35431
Bl 1141
MLC
Stimulation Index 0. 6~50. 2
(F#H£SD) (6.2%+8.2)
HLA AB
Missmatch 0 9%
1 241
2 114
mg/kg|
3 [rr——— - - -
Azathioprine 2
1
0 4 Tx
1
2
Prednisolone 3
4
5
mgrkg

Methyl prednisolone 1000 mg
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Fig. 2. £#i® natural cell-mediated cytotoxicity (NCMC)
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% Cytotoxicity=

Experimental R—Spontaneous R 4,
Maximum R (—Spontaneous R)

(R: release)
spontaneous release I target cell WSO XK
%, maximum release 23 target cell IZ7EEK%
M THERELLLOYNELTROALERH T
BT triplicate W TITR -7, idks, ERI LA
THELDEY RHIET B0 BRCHE L 5P
=T NCMC index % EH L NCMC JEiEa R e,

® 8 F &

BEREAEDO NCMC EROER AL T5H
IC, BB, TRME%R1IHA, 348, 614
FORIEETIZ6 AT L, FOWSEETIRIE
TrBIVSELBEE ST NCMC EErRbic.

WT, BRHEEE D NCMC B ORIy
LxnEtEXZBRS, (D BHERIG (2) REMEF
OREE L OBEFER L., BERIED > bEaKE
MRS & DEERTIR, AMEEESCHBRERCHE L
7o NCMC & TR L, ¥, BERRIEE 0B
FHT, 1R 2 V7 5 = ER 2 mg/dl B _ECEERAY
AR RG & 2 S h e B lE L NCMC
M D\ T HRES L.

SEMEHF D5, Az i3, BBEAORHL IO
FEFIC X VBB N DB, BBHEEE6 # A,
7 HA~3%, 4E~7E0 3T,
5 NCMC EH: & NCMC ESRIEREO 1 B
Bl v EEDI VD Az FEE L OBREVBRE L.

St Kk SR G M WIR ) —ED 58T
EXIRTwBicdh, B#EENThEREBEN—ETH
ABBMEE1 A, 22A~32A, 47A~6 I,
7 A A~124 8, 137 AL 5 HiMesrr, &5

D1BEDIvEESCYDO St HRERE, NCMC
EHEDBIRERA L.

= ES

AEERHEBENUAENGRE LUEBENTL v E
HEEE 7 5% Tike NCMC B30I EAIE L. JIE
L7 NCMC 5% (Fig. 2) iR L.

(1) BBHERD NCMC &k

BFBEAIT | ~28MiTc NCMC EEgy JiEL
7o. NCMC #E#EiL 3 ~66. 1, FH+SD: 40.9:£18. 8
TH b IR HE LIcRBEA 20 540 NCMC 1%
P 21. 6~67.2, FHI+SD: 49.94+12. 4 & T4
Biiais - .

(2) BEBHEED NCMC EoR

FRHE% X h NCMC EEIRE LET UBBHEE
1 A% To NCMC EML0~65.7, FH+SD:
18.8x13.2Th -7z, BBHE2»AL3»AET
110~67.2, FH+£SD: 20.9%16.7, 4 2 A»56
HHETTIRO~67.5 FHESD: 21.9+17.2CH
ofc. BRBHEE, 67 B%iE3 L NCMC E#IZER
ETL, 7705125 A TR 0~48.2, RH+SD:
12.112.4, 137 25185 ATt 0 ~44.3, Fig+
SD: 13.3%+12.0, 19% A5 5245 F T2 0 ~35. 6,
SEHg+SD: 11.9%£10.3, 257 A0 5304 B Cidd. T~
64.8, F#H+SD: 18+16, 314 H2 5365 i1 0
~48.8, EH+SD: 25+20.8+ NCMC EHITZEL
ABWER & h 001, HEREEL /NI R-Tu
st Livl, BBHEE3IELRETS EEAD I,
it NCMC EEREELEB DA LR5 L5
i, S4ELIRE4 ETIN14.6~73.8, FEH+SD:
33.6427.5 S5EETIL0~57.2, FEH+SD: 23.0+
19.4, 54ELIE7 £ TR 0~69.7, FEH+SD: 31.9
+24.5Th -7 (Fig. 3).
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Fig. 3. BB S X0 BBHEELSHED natural
cell-mediated cytotoxicity (NCMC) &

HEo#R (FH=SD)

ChLORRERELDD L, BHRHEINIBREALE
FAETH -7 NCMC EiEix, (1) BRi#Ke»
BETIHERAIC L > TUEL2ENH B L DDEM[E &
D, O 7HANLIEFTTRERETL, BELWE
fEx LY, ERRCEBELOE b o7 LHL
3) 4 EEXFB L B FEV BiEY & 5 EA»HE
L, NCMC HE#:0FHEIBHEITOM ¥ T EE
Lt ook L.

3) EERIGE NCMC &4

(a) SpEiERE

FREH 6 » B UARIFIERE IhicIEO S
JERe RIS 4 B o NCMC jEPEIL13. 0~66. 0, E#H+
SD: 30.5+16.0 Ch -tz hbHOfE#RE LR

JEEBF &
NCMC )
100
] 3
1)
wf k
[ - *
¥ :
i :
N=151 N=z19
1964152 305416

P <003
Fig. 4. SWHEELIGE D L IEADEHHID natural
cell-mediated cytotoxicity (NCMC) %
e o L

R R &8 LTy 2361 151 El O RIEE, 0~
67.1, FHESD: 19,615 2 & ket 5 & BHEHEE
RISEH NCMC Bl AR BEEZR LK
(p<0.03) (Fig. 4).

(b)) 1B RIG

B R G A PR o NCMG HiE, 1974
76660 A O 4 Flic20EBEL, 0~69.7, F#
+SD: 14.5+£17.5TH -t Zhid, RREHOSH:
R RIEIE S0 19 Fl o 89 B D FIEE 0 ~84. 6, F1
+SD: 20.7+19.0 L L TEZRD O IAh -7
(Fig. 5).
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Fig. 5. MR RIGEDE L JEAGHF @ natural
cell-mediatedcytototoxicity (NCMC) &
Moo Fes (NS: not significant)

4) mEmilERsE s NCMC Eik

(a2 ) Azathioprine (Az) &5 & & DHE

BBkl y, B#EK7EECoLMMe, Az JE
B EMRBR 398 211EID NCMC EikOfiE
fTleote. chxinho 3 e TherT5 &,
WMBMES L D 6 » B ToORMC 206 109EDF
ERETL, Az #EEIZ 0~2.9 mg/kg/day, FH+
SD: 1.47+0.84 mg/kg/day T, NCMC #E#IX 0~
67.5 FHESD: 19.2+14. 1 TH otz FhZ O
MRND Az #e 58 NCMC Eieoiicix, HBIR
B—0. 25 THE L AOHMYEDA (pl0.01). B
BR% 7 2 B2 5 SEF TR 4B LTsEORE R
WATL, Az #4-2i% 0~2.7 mg/kg/day, F¥#+SD:
1.154:0.56 mg/kg/day T, = DMifEo NCMC ik
12 0~64.8, F#HESD: 13.7x13.7 THole. D
WD Az $y58 & NCMC iS40 i8S
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—0. 2l CHB B Y RD ek oo, BRHREE 4 Fh
& 7 EDHEITIE, 108l TEOHERETL, Az
#EBIT 0~26mg/kg/day, FH+LSD: 0.7+0.95
mg/kg/day ‘G, NCMC {Etkix 0 ~69.7, FHx8D:
27.4420.6 Thot. = OWEIND Az BERE
NCMC 7E#E ORI HBIHRE —0. 661 THR A D
A D (p<0.01).

= b OBBEI oW Tik Fig. 6~8, Table 2 iR
Lichd, Az 58, BBEEHKIV6 AR, T
BiEE7 7LD 3EETONM, BEMEE4ELD
7EF TOMBOIRCED L, ek B CriHtaT
FRCBECED LTk (p<0.03), NCMC iF
T, BREE T 2 Ab b 3EE TOHMMA MO
#®o 2 W LEERIEL (p<0.009, p<0.003),
Ficfo 2 i1 Az 58 L NCMC &Moo
CEERAOHME RS, FBHEERT Y53
F£ETOWM T, Az #5& L NCMC FHiEoRic
BEIHERRD I - T

NCMC
100

50

(¥ W'T)
—om
.o

smg,kg Az

Fig. 6. 'BR4E% 6 » LI Azathioprine (Az)
# 5 & & natural cell-mediated cyto-
toxicity (NCMC) 7&E#:
(r=—0.25, p<0.01)

NCMC
100

50{ ¢

.o
' L8
‘i : o

1 2 3 mg/kg Az
Fig. 7. BBHEK7 » BB 3FEE TD Azathio-
prine (Az) #&E & natural cell-
mediated cytotoxicity (NCMC) &
(r=-0.21, not significant)

@
=3
W

NCMC
1004

1 2 1 Az
mg/kg

Fig. 8. BBk 44,5 7% TDO Azathioprine
(Az) # 5 & & natural cell-mediated
cytotoxicity (NCMQ) &M
(r=—066, p<0.01)

Table 2. MBI Z7- Azathioprine (Az) #
£ & & natural cell-mediated cy-
totoxicity (NCMC) #E#: (NS: no
significant)

*W%%ﬂf% Az 58 mg/ke NCMC

7~36  115%+0.567 13.7£13.77,

4
37~84 0.7 %£0.95 2744206
*1: NS, *2: p<{0.03, *3: p<0.01, *4: p<C0.003
*5: NS

0~ 6 1.47+0. 84 19.2+14. 1

(b) Steroid (St) FUft5i& & O LLE

Tl L&l o St G & &, NCMC g%
Table 3 R Lic. BB & I L T-XToHER
T NCMC EHEMEE AR Licss, #Ho NCMC
TEEORITIX, EDRDRE, .

Table 3. #IfEFliciic Steroid (St) FE4-8
& natural cell-mediated cytoto-

xicity (NCMC) &

BRESHE () St %58 mg/kg NCMC
0~ 1 2.24 18.8+13. 2
2~ 3 0.49 20.916.7
4~ 6 0.33 21.9%17.2
7~12 0.18 12.1+12.4
13~84 0.16 18.017.1
% 2

ER %O NCMC fEe oW Tl S hic
BEBH L TALLERETIROISREEDDE
ENTED. BREENOEBEER ~4FEFTOW
MOEWBEBEL DO NCMC Eio B OWTIT,
BEHEALVAFTETL, ToEFRLMES
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hTws., Linl, BBHEE4~SEXEET S L,
NCMC EMAEFELTHELTVEH0, 5%
Wi, BHEBET Lic NCMC BN R THZ e
EfEAR & b0 3135 L WEBEY KAV —ELTY
7. FAE R OSEOBE Th, BBHENMCRREAL
M%TH -7 NCMC Gk, BRmEE% L D IEE
HED, BHEKG6 » ARES EECENREELZR L
foo LovL, BG4 EREET5 &, EEREEE
CADODERIC X » TikEEY L5 20N HERL,
WBO NCMC BEEMRERLTHEVWIHELELLDL
EES TS LV 5B EamERADRL. L
o UBBHER 4 ~ 5 FE2ER LI B%E To NCMC
B, BERI-TRRY, BRHAKFEHCETL
ek AL o LEBENEE TEEE Lty
0D LRETHELONSDEELLRE.

WNT, SEO BT WL Shic BRERD
NCMC EHOHBR—BR MG 6 » A ¥ T, BHEK7
A 3EET, B4 ELVREO 3o NCMC
ERDOE DB CTOBRII 505, BBEE
6 7 B ¥ CORHI NCMC B 0ZHAETE 7
LIEREE LG (D) FHRE, QO ARORZEH
HEB L, HEZ LB, FHEEIK L5 NCMC
EHOETI24~T 2RI CEET S L H]EY IhT
WABZ LRI DEENTHS. Az 2 Th St #l
woWT b EhEh O EAH NCMC B ET 3¢
BEwsZERT TR e P TOBBIEEE LRI
BICHREPR =V ATOERRPH S\ ike b D mono-
nuclear cell vk in vitro OFERO THLMZ
ThTwWb. SEONEFD Az OFEHEE 1.5
mg/kg/day, St FILBMEE 1 » ARICEE 2.24 mg/
kg/day, 6 # AMITH 0.7 mg/kg/day FH5Ih Tk
b, ZOHEL5EIX NCMC EEEII#HT % 0w is
BThY, LichisTIhbOmEmE#» NCMC
EE O EERBE YR LTwB EEL 500
TMTHH .

wic, BREHE%7HE X b 3£% TORo NCMC
EHEOETICOWTTHEA, ORHCIIERHE
6 7 HETORIE LT, Az 3LV St #lEd
BEBENFS LTV B 20 b3 NCMC ki
BETFLTWA. LEdi-T, ORI TagEm
LA DORF OB THE L RIT IS,
Z ORI TORWDOO & DIIBRRIED &R bR
B L ThLH. BHIEREIGA TR NCMC §E#:
DEELEEY LS LRERBEIR TR, ¥
TS EORETOBELNTHS. Lo LIEHBRIGIES
PEfED NCMC &k & LT b & Ol NCMC

EHEME T R RGO D 2 T DHR LM
T35 LEETH ) B boRTF OB EYE LR
sy, BBEBEIAAN, EFOCEACIS
REMEHREBC shh 3 RICHic > TBEEOAL
ENBORBRAT TR, b5 aEFERIRE
PHETAZ ENIBRTVWS., thbDT EuEL
B LBHEREEYELBHEEED NCMC FEEOH
HHEFE S = 0 X 5 g RBE R TRADDET
DEEY FFTwHEELOND. T Tk BEEE
ENREL BB 6 » A 35 5 A0 BIEEE T
NCMC i flanFEEN/REIhTE Y, S0
DR TILFDOBRFILTR » T, Bt
—FHK LT3 Enb o NCMC im0 s
PBBEDEELTS.

BHEE 4 EREET 5 L, EMIC X Y NCMCE
HDEEY & BEGAFPHERL T B EABD LR
2, ChLDEATIE, St FRERAOEEY &
DT T BERE3EDLLRWb DD, Az BERE
AL, Efe, zoRHITO NCMC G, Az
BEREBRCAOHBEEZRLTWBZ Enb, ZOHF
T NCMC iz, Az DBREBOEEL S %
i, Az OBEENDIRCBARCEVERZEDLEL
bhs.

Bic, BBEEZCALhIERBREORHAESR
A4 X NCMC EHORECYWTRNS. —fic,
NCMC EHTBECRN & 5 w ENEEORERCE
BrBfTsiZxbh Tk b, NCMC FEiEhEL
BET X0 BEFEN BT B 2 L2 3850 Tw
5. SEHOBFTE ENEEYAH LCBBREES
D NCMC FEw B L TWin W e biEii TE o
2%, BRHEEED de novo BHEE DR RRMNT
#3841 ATH Y, Z Do NCMC EEIR DIE
WEZE ST WA ENWS L EBIELTELTARS &
BRI,

& ES

FER2 [T L REAEGEEE 44 AENREL
NCMC FEiEwRER LR & in 2 8 Ui,

1) BEBMFEMEXL D NCMCEERXELLET
LEBHE 6 » B 25 L EEMY & b FoMEmi
BYMEEIEETTRE, 4EVRBTE L, BUOEME
% L BIEAMN AR LR

2) SEEREEoHE, NCMC EHeEECsE
%R L, SSERRIGAHHRIRE TS » 1.

3) EiEIE & NCMC S0 & b NCMC
TEH oM, BBEHKI Y 6 » ADHIRITIX St
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BIT Az HIDBEER, i, BREH 4 EUEOR
o Az FioBEARRI Wi,

BAERABU S D, HBELBY 3 UrdL R PER
PR BBERE, ALY 2 L ARBRFWRIER
HE-REFURIRHOBARLET.
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