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Spontaneous plaque-forming cell, SPFC, is 2 new hemolytic effector of monocytes, which is
generated 6 to 7 days after antigen unstimulation or stimulation in man. SPFC is also detected
in rats. A significant concomitant response of the SPFC, in number of SPFC at the peak response
around the rejection day, and histoincompatibility of allogeneic combinations in skin or heart
allograft transplantation of rats was found. Peak number of SPFC (23,850 + 1,343/10°) on day 6
in H-1 incompatible combination (ACI-Lewis) was higher than that (11,606+4,235/10¢) on day 10 in
H-1 compatible combination (F344-Lewis) (p<{0.05, Student’st-test). The day of peak SPFC response
in each experimental group was also concordant with the day of rejection. The OX42 monoclonal
antibody against CR3 of leukocyte-adhesion molecules inhibited hemolysis of the SPFC. Since the
erythrocyte is a ligand of CRS3, it is likely that hemolysis of SPFC is mediated by the CR3 adhesion
molecules. In conclusion, SPFC may be an immunologic indicator of allograft rejection in rats.

(Acta Urol. Jpn. 37: 1135-1140, 1991)
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TIR7 -V BREAFRK IB=7 = 7 5 —
& LT, antibody-dependent cell-mediated cytoto-
xicity (ADCC) OK#fifa=7 = 7 % —, BAEND S
B, TRHD=7 2 7 & —BBHERERIGE Db
HIZB T TRl X 5% ST Cws0ht577
BHIL SR

bhbiuk, THROHEE % 5 FRmdk & IR
AT % BEERIEME =7 = 7 # —. spontaneous
plaque-forming cell SPFC % & 47103 L85,
P RWE L. 2@ SPFC HMEHKIG & —Bk Liz
BE&R3or, HEEANREOR K X 5 AESHE
RERIEOME KT 500, #17T, SPFC @
X ofifaEE YR TROMESO ve S 2 — i3k
POV ET-. 7o FAEBEEF LT
XY, SPFCER=7 = 7 ¥ —OEAVAGEESHE
DER X 5 AEBEAERIGOEI LRI L &,
Bl EEC b Db SPFC DLt 7 & — i
&5 FD CR3 (complement receptor 3) TH%
ED, BELI LS ERFETS

& &EH &K

7 vt LRERHEET A

FEXHRT o PTUYE=Y b L UTHE Lewis (RT
1)), F>—& LT ACI (RT la), F344 (RT 1!) ¢
820 9BHO DDAV, BEAHOER L X
h group 1 {3 ACI—Lewis D\ BT EEE D
#&%, Group 2% F344—Lewis OV ESRICE
W, ThZhEEBEE BRI OBEY T -1 &
B TO FHEE AENY, group 1: 7.67+0.82 [,
group 2: 10.50+3.27 § ©TH%. SPFC B4 D= =
2V v 7ELT, BN SPFC EAY B0
TR EhEBHEKRO BRI T 5RO T » M %
N=3~4 & Lf.
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SPFC assay

TTRHEEL T B2, S, DB/ &
[ UFEETIT ok, Fig. | omdhs, B E ik b5k
Im¥R% poly-L-lysine o C=A 7 r 7 v— 2B L
<A 72r 7 V—1FY 4 Ve — (Tite-Tek Lab.) %
BV CRORELEBLT 5. =772 —-filavs
well Z#95, 0001E/25 ul Ah, 37°C, 3BEEIRIGL,
BIPE & (LAHEBEMEI 4045 T © K x 5 (Fig. 2).
SPFC Hit=7 = 7 % — 108 H - hieTh bt
SPFC assay R\\TILMfEY & F 7\ Hanks %
RIZTIT 5.

BEESFedTHE, 7 v —F APk X % SPFC

inhibition assay

5y VERESFRIWTSE, re—FAHikE L
T, WT-1 (mouse anti-rat LFA-1, IgG2a), OX
42 (mouse anti-rat CR3, iC3b, 1gG2a), 5 , F#
ERTF ICAM-1 LT I1A-29 (mouse anti-rat
ICAM-1, IgGl) %{FER L. WT-I' L 1A-291
WEREZEED b OftE R f2. OX42 42 Se-
rotic ks B8,

SPFC =7 = 7 4 - OAERB L LT, SPFC as-

I. red cell adhering to microtest plate charged with poly-L-lysine
(Dosch MM, Gelfand EW : J Immunol Methods 11 : 107, 1976)
Falcon microtest plate
3072

# ¥~ > 504t of poly-L-lysine
(25 ug/mt distrilled water)

37'cl 30min
washed with PBS once

\J
add 50 ¢ of indicator red cells (8%), immediately
37'c‘ 30min
rinse off by the Titer Tek washer
I1. Hemolysis
254t of test cells
(sbout 5X10°) suspended

in serum free HANKS'
solution

2542 of serum free
+ HANKS' solution

37°C|{3h
5%C02-95% ar
count hemolytic plaque by inverted microscope

11, Spontaneous PFC ! hemolytic plaque formation without addition
(SPFC) of complement

Fig. 1. The spontaneous plaque-forming cell
(SPFQC) assay
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Fig. 2. Hemolytic plaques in human and rat. SPFC is present

in the center of plaque (original manification, x200)

Table 1. Generation of spontaneous plaque-forming cell, SPFC,
of effector isolated from various sources following allo-

grafting and its specificity

Numbers of SPFC per 10° cells
against target RBC

Allogeneic ACI-RBC  Autologous Lewis-RBC

Spleen cells 115 50 150+ 30
PBMC 3,893%1, 273 4,235+ 667
Peripheral adherent monocytes 23,093 +8, 523 24,3991 8, 862
Invading cells 23,8501, 343 27,5072, 367

The effector cells of recipient Lewis rats transplanted ACI-skin allograft were
isolated from various sources described in Materials and Methods. The gen-
eration of SPFC-effector of invading cells and enriched peripheral monocytes are
comparable, while spleen cells did not generate a SPFC-effector. The numbers
of SPFC of PBMC is low due to limited number of monocyte populations in

1137

fraction of PBMC.

say & 25pl =7 22—k 25pul O/ 7R —
FaifEi g SPFC BxHEL, €/ 78 —F N
Pitkanx is WA L B LBER (% inhibition
=(1—(numbers of SPFC with monoclonal anti-
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ke LTy Table | iT X 5w AEHURERML
HFHEL\. Tcbb, SPFC X, v OHERE,
FEERMBMESEE S -Tc=7 = 7 X —Th5.
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B, 3 AEMSI13H B ¥ COMCHER 2k
LBHA ~OREMLE, EffRMKE LTYr—
BRI %35 SPFC xRk, MBHEAT:DE
WX D 30DER IV — T, BMCEBTEAR DM
4% & LT ACI—>Lewis (group 1), #3\AMA#
Ao AE & LT F344—>Lewis (group I1) L L
TRARMBAMEE LT Lewis—>Lewis (group III) T
DEEBHEE TR SPFC EARBRE Lick
B Fig. 3 WrRT.

Group I T}, #fEC—HKLTRHEKRE6 BEL
JE A LCE SPFC {#, 23,85041,343/10° cells,
nahEdbhi. g, SPFC EXRA L. —7,
group II Tix, "M RUBHEEKLE, 7HHLIO0
HERZE—7nR5hic. group Il ORBRTKE T,
BHE%6 BECHE L3O VY E=V D) B2
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Kinetics of SPFC generation after skin or heart transplantation in three

experimental groups, group I (ACI-Lewis, H-l incompatible), group II
(F 344-Lewis, H-1 compatible) and group II1 (Lewis-Lewis, syngeneic)
Invading cells from grafts were assayed for SPFC against donor RBC,
serially and the SPFC response is expressed as the numbers of hemolytic

plaque per 10¢ effector cells.
4 experiments.

HEB® SPFC {Hix, 11,606+4,235/105 cells T b,
group I M6HB L HIKELEMLENRD LRI
(P<0.05, student t-test). [AFRMEBHED group III
T3, BAE#E6 B Bic 3,1904-4,294/108 cells &3>3°
ML ERPRONBDHRTHS.
LBfE#%ED SPFC EAIR DWW group I @own
TOZEEF LIch, BEBMEm L SPFC D
PEEEhBHEOOERE B LLEBM%6 BB Y
— s xAEDLRI.
2. SPFC & X n¥im L 55 F

BESTERT D E 7 7 » —F A Hiff% SPFC
assay X FRFCRINL, SPFC & kA2 mu %425
PEBE L. Fig. IV R T X5k, EELTO
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LFA-1 w7 2 Hic iR R o hien - fe.
WRELT OX42 £/ 7r— A Ytk & [ U iso-
type TH% 1gG2a = LT, ¥EHHTF ICAM-1 &
HICBHELR R I - 1.
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Fig. 4. Inhibitory effect of the OX42 (anti-CR3)

monoclonal antibody on hemolysis of
SPFC. Per cent of suppression was
calculated as described in the text.
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Fr—evo=y bilic v C AEEEBHE % 7
v, TEMELEER =7 = 7 2 —Th B SPFC »fHEH
BB USRI s~ Lic B g 2R e BE L
fo. #5843, SPFC =7 . 7 2 —2MERRIG L —%%
LICEAEIRENEE S h, SPFC EAKO BM7S
ERWTHEBHEAEOE ROz L X, SP-
FC BIR=7 = 7 X —OEAGEBHEEEOR
CEBIERIIEOBB A T O ¥ REELTWH4 D
LI E R A, Hl HEARHEEOBMGEBTESD
ACI-Lewis [T BRI ~o Rz
%< D SPFC ML Ih Tk, HlI HEHAO
PRBMASTEAR D Lewis-F344 [ TLRiED
¥y SPFC EARTH 1.

CODBCOVWTHUTOISRELTCAD. Ty b
HRWTIE, SPFC EANTHIOTAES % 51T
HIENELRBR IR TG, v oA, TH
fao 5 b HCKRMERE D e ¥, M THIME (auto-
rosette-forming T cell) ARF-T i~ —ffgs
UCEA L SPFC EA%R S/, ety MEK
THIlX Y 7 v, v —#lae LT SPFC O#EMmiEH
HHLER L LT SPFC =7 . 7 ¥ — DREA )
Chhbo>Tw5® EfEatozc k) THlaD
EELDE URER & LT~ — THIBBD A DB
Lish, B SPFC OB ELD SO LHER
Ihs.

Fithb, SPFC HEk=7 . 7 2 13 EBHEEHE
DEWZ X HEERICOMBF/YEERR L TVEZ &
»nb, BEAERIGCHPhBER7 758 —-LA&
7tL5%. UL, SPFC 2 ¥ oREEkic
Mmoo TV BNESEOBF ORTHLMNZTSH T
LT EXIE.

HEREE S T3, BEROCFFRPEROEA
e b b, ERUCEES FORICREYAT
B#Ex LAD (leukocyte adhesion deficiency) &I
EhY, EBLHERRMELZ VL LTFERRTH
5. BESTFDOSH, CRI X, HEEEMCIXEFHER -
BROFREBEFALY, yAvF E@EERTF) &L
T, 1C3b, fibrinogen, factor X, Leishmania gp63,
zymosan, LPS 7 E235 5. Hff, Wright 5193,
CR3 DY # v FD5% iC3b & LPS #EhFhjl
A EEHBT D 7 v —rAHE (OKMIO0 i iC3b
XY FvEE LTRET 5 CR3 wxid 544k T,
Mo-1 1TFRimERF 7ok LPS %) % v N & LCERET
% CR3 T+ 54 THS) A, CR3 v
Z—CEERDOHDHT EERE LTS, bbbk
v b SPFC & oWTEEIDT o b & FEEDOR MR

LA T ) 7w — AR VT, Mo-l
7 7w —F HENSEEC SPFC & X %Akl
EFHZ LA EGEL SPFC 45 CR3 #A4 LY » v
F&LTe MROFAERECRZG LA b5
BAETW5. SPFC assay A FURRIC B\ T I
A LR TR D Z &b, B L o bR mBRE £
CRVCHEEERC X 5 103b OO w1
fevs. CR3 GEHEICHKRMRE V) 7 v F & LTREL
BEREMI ToiEt e 4 UC, TEMEILEERR /e L o i X
S THME ElTh0 LIS,

4ED Ty, bickitH SPFC DFAZED 0X42 i@
LoTELBZ EMD, e DG LK CR3 ©
VT R EE AR D B D, T POBAD
SPFC i ko CR3 %4 LD FRIMEEY EEC R
BMUEEL BxETIRTWw5 4 0 LHENZH
B, Ff, RAEHGLOBRICRVTUL, bL, v
Y= v MR I FEERASEA SN S E, BN
AUREBE e 3\ CmitATEvE L2 4 U iC3b %R L
SPFC iz X % CR3 %A LR, byl
3B Fe ve7 2 —%A4 LG b b, X o
CiifaEEE LA US. E7c, CR3 13, NK i<,
ADCC DOKHIADHEEEE 3 D i » T B & LA
LR THE YW, SPFC MEHFKIED X EEV=7 =
7 Z— LI DEREMILE .

SPFC Bi¥f=7 = 7 ¥ — 23 BT BAEA O JE/0C
EBC s Ddo o TOADBRARTHS. BHEEFIIC
OO AR RMRIELI ME RS L OEEK R
RTEL, BAUMifaz CR3 /LTS LiilakEE
AT 5 ATREE IR HEZE I B,

fapk b, SPFC HE=7 o 7 2 —pMEHRIG © 7
MTED LS IRLBICH B DD E LTS,
FHHOES CHAHEF OEAR & BB I DBEF O
e EH% ik o IEFC BT, BEF~NOR
BRIt SPFC ¥ L BiE® ORI & OBfR%
Zbhk, BiEK1 2 AUAD b D, SPFC FHED
BRMEGIY 6 Bk 3 Pl A 7e K M 3 » BLAED b 2 41
B LAPI M1 T o T I RE UGBTI 4 il 3 i
DB ETe > Tl RIRE, SPFC BEX=7 -
7 & — MBI RISC IR A DO YRS T
WA UTHEME D HER S h B

& B

Zv r AR R L OUBEC ST, FRRREE
MEM% T (spontaneous plaque-forming cells)
SPFCHIR=7 = 7 ¥ — DEALED, BRRIGK—
HFLTARbR, FDOE—7F0 SPFC EAKIA
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WHAHDOEC I DBV EXHEBEBLT VB &
b SPFC BERIBHAERIEGE X B LictE%x
RT=7 27 2—LAlc&N5.

FIMEREEESFD 5% CR3 7 SPFC =7 = 7 %
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