fLgESE 53 (5) 611~623 (1984)

Broa—VviRIZIAT7LAHY) 74+ AT 5 X2 —ED
TR B AR IE

mREEX FH & STEFT
ARER SRS 2 i (M B Ek 2D

Study on Immunohistochemical Localization of Alkaline Phosphatase
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(Chief : Prof. M. Mori)

Alkaline phosphatase [E. C. 3. 1. 3. 1.] (ALP) is one of the most extensively studied enzymes
in histochemistry and biochemistry. The enzyme has been implicated in the maintenance of intra-
cellular concentration of phosphate for the formation of bone and in the processes of absorption and
transport of various substances across cell membrane. However, the essential role and functions of
ALP are still not fully understood.

To elucidate the relation between the activity and the localization of the enzyme within the
cell, monoclonal antibodies were produced against the ALP from full term rat placenta. The extrac-
ted and purified ALP was used as an antigen for the production of both polyclonal and monoclonal
antibodies. The polyclonal antibody was raised in rabbit. The monoclonal antibodies were obtained
by the hybridoma technique by screening the supernatants with enzyme-linked immunosorbent assay.
Two monoclonal antibodies, 3A2 and 4C1, were used in the present study. - After the enzyme-mono-
clonal antibody mixture was centrifuged, the remaining activity of the supernatant decreased accor-
ding to the amount of the monoclonal antibodies added. Furthermore the mixture, when elec-
trophoresed in polyacrylamide disc gel, was unable to enter the gel because of the formation of the
immune complexes. The specificity of the two monoclonal antibodies was thus comfirmed. An
immunohistochemical study by the antibody 3A2 revealed that the enzyme molecules were located
both in the plasma membrane and the cytoplasm of syncytial trophoblasts and in the cytoplasm of
giant trophoblasts in placenta. These results were similar to those obtained by conventional his-
tochemistry and immunohistochemistry using the polyclonal antibody except for the cytoplasmic
localization in the two types of trophoblast detected by 3A2. However, the monoclonal antibody,
4C1, was shown to be localized in the nuclei of the trophoblasts. The results indicate that ALP or
related molecules exist not only in the cell membrane, which has been reported as the main site of
the enzyme, but also in the cytoplasm and the nucleus. The significance of the results is discussed
in relation to the synthesis of ALP molecules and expression of the enzyme activity in the cell.

(Received July 13, 1984 and accepted July 23, 1984)
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TahY7xA7rx—+% [E.C.3.1.3.1.] (ALP
CEET) 4k, TAHSVEEET, VBT = AT AR
ExKETHER T, SN, B8R hNGR
AR E, BERME EER &% AR SMmESE
B, B LR, RACEEMaCEIMiE, wEma
Tr EIBRGES R TRT AL T V5. ALP i34
Bk, BNECEFRETLEELLN, ERROE A
OHERD Y vEEBREOCBE B L T\ D RTEEMED
BRI TV, L, ABRORERN I
VTR E AR A,

ALP ofifaRNBHEDT, $ERS < O M
BT S L LT, 1960 4%, L2 FET
Hela g oz ALP {E¥EAEAET A L 8B »
Botony, HFEANER L7l iekE s Fishman? 1o -
TR IR TR, %Mkt ALP ofF &
BRI R, JLEELLEL T ZToFEEEE L
EzbhTvwab, RAUH #BESd, BARK
ALP oRICEHZ D HHE Bk, Zhb
DIE T ALP o #H 1i Gomori g% VT 5,
Gomori ¥ 1EgE 7=y vB% Ca TREL L TR
LED, ThARY v B LB
VE=YARRIGERT, BREoOFla A ELT
BETAHET, RIGEY OB & BIE OFFERY)
UEEE LTV IdZEMILRITB 0T, %N ALP
OFEIZTOBERICEL TUFLIEESRLTV3
FEVEL, L2L, Tokumitsu et al® 3, ALP
PEAEE BN T 5 5 Hela #ifas B MBS H
L, EERFCAEEERYINZS ZLCL - T, A
TS IR AR b ie i -t etk g b
EMATENIL, ALPEMA, <227 ShickEcla
WICHFETAREEETRE L T\ 5, % % 38
T ALPE S 2FE2 L, ALP 2VNEG, A8
LR EER &b = Ehn, ALP oM AR,
WAREYHEB L O\ 57, BREHME Y MV ALP
OREABRIETY, Mgy H=vaET5 L, M
BRI UEEs biih - 1o ALP A, pak, =
A UHE, BESKRACIRDOND LSBT
EAMEIRTWBY, —7F, BILY 1, REHME
FHVCS v MNB LRI 5 ALP BOofnE
% R LR L, A EAER OB
Eriio HilEANEEICS ALP ZH0REY RV H
LTw5,

ZDX 5 ALP o4BEE L LI ro&EASF O

FLIREE B

MIEARTE L EEORBUERE L oBE ST h, W
FR R EDRBEIE LT T, ALP o+ 58
7 —vHkE RGBT, ZhLOREI TS
SHRWITFER LIV ELLDEE2ONS. £2T, I v
FHESEL b ALP ZmiBRESIL, B2 e — v HIEAER
L, ohnr_@Eolitr AL CTEEARILEN K
ALP o RTEXBF L. FOBE, B e —vilKk
3A2 13, BERARIS, BRERINE K X3 REERKRY
F AR RERYR T, SRENCL 56
THZEMPLCI T, —T, B e — vk 4Cl
TiY, BWICALP o /BfELFED .. thbofEFico
W, BTOEBEERIN:HETS.

2 XBFE

2.1 ALP o#ssl

JTHR 20 H B Wistar 2> » » L o aEaRaH L,
LITF oo AL 7o, Sugiura ef al'® o FHLic#EL
T, BEOREC R — FRERDON-7 4 7 — L LER
%, 10,000xg, 4C30 =KL, BRMBRCFED
T vEMmZEML, 10,000Xg, 4°C30 Fmittko
@A BEBLEL L. 2 h%0.02M Tris-HCI
(pH 8.6) = & R %, DEAE-cellulose (DE-52,
Whatman #) column chromatography, Sephacryl
5-300 (Pharmacia #-) column chromatography = J
D ALP #R8 L7, BEEDHEIE X Lowry ef al'?
OFECFEIAER L. ALP oiEM 2, Felix
and Fleisch® iz L 5 p-=tw 7=/ —1) vERAEE
L, RISEMTHAP-=rRr 7=/ — V% 4050mT
hegEET 55 (Method A) &, -7V wwy v
WrEEL L, KOS Shs Y VB, 660nm
ThEERT 578k (Method B) TlIEL 2. &5
hic ALP BREAPREHMEFER, ¥re - vl
YESL D& o 5% FH, enzyme-linked immunosorbent
assay (ELISA) B
2.2 HENER

2.2.1 EEHmmEores

221 THLARHE B8 ALP) 100 ug % Freund
complete adjuvant & & $ KB HE T IC 2 BER TR
BL, 4B B oRZEE 1 BRTER LIS L § 7.
DEAE-cellulose column chromatography iz X b #1
miE» 5 IgG 58 L, ITFOKBICH 7.

2:2:2 B no—Htknies

21 CH 5 R 7P K 10 ug % Freund complete
adjuvant & F 3, 18HEFET2ME, BALB/c =¥ %
OEBRERICEEL, SBEECERAEYT 7. TR
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RFE3I B, BEAYRYHBL, BARK1IXI10%ME &
BALB/c ~ v = gy S5 B B A bk NS-1 #lifa 1107
{fl 3 Kohler and Milstein® o HEICET THY = F
vV 7 ) 3 — 44000 (Merck #) & B\ MBS 3¢
7o, FE4RE BALB/c = v A 1X10% {8 % feeder
i LTR LU 10% Y s IRImE (FCS) i HAT
medium (hypoxanthine 1X107*M, aminopterine
4%X107"M, thymidine 1.6xX10°M in RPMI-1640 %
FROWAAT Y ¥ —=2FHEL, 1ml 3924 7V~
+ (Caster #) w4 L1z, 5%C0,, 37°C DB T
10 HREEEEL ~4 7V F—=%@R L. To%3 A
i fE <, 10%FCS i HT-medium (hypoxanthine
1x107*M, thymidine 1.6X107°M in RPMI-1640 %%
BR) PR TERRZEBEYT, BEBEOA LR
LronkE biEY ELISAKiCCA 7Y —=v 7L,
ALPEH ERIET DM EEETDH M7V F—~%
FI LT, RABRFREC T/ e—=v L, Bre—
VPURE AR & UGBS E L e, Bohiilia
¥ 3A2, 4C1 oEE EFERED, 60%8EFGEE CER
%, BOSEL, WEX0.01M VU vEHEmAE AR
& (PBS pH7.4) wiEfE L, PBS st LEHRE, i
R & LUTHV .
2.3 ELISA 0 *E
ELISA B3« 0 FERD 50, KERCL,

R E LA FIR SR Tu A IRERAGES R
EBPeLEe I esMBEERHV. R AFLY
%1 96 7% o> immunoplate (Nunc 1) iz 2-1 ORI
B ALP (5ug/ml) %50l fT L, EiE, BFEAT
2RI X, 1% v vmE 7 A7 ¢ v (BSA)
PBS Bl C& R fi e LIRIK 30 5 MERCKET 5.
ZROBHEEE, PBS o TREIRCHEEL, 30X
TehoA 7Y N -8k BiER 50 ul fnk, 4C, 12K
MG &% 7o KOG, 0.05% Tween 20 in PBS
(PBS-Tween) 1z T 3[E % % %, # B L 7= horse
radish peroxidase (HRP) #4ii~ v x Ig v
t£ (HRP-Ab, DAKO #) % 50 ul, &Rz, 47T,
90 4TI 8T, iz PBS-Tween ©C 3 [E¥:& 14,
FEELT0.01% H0.5F0.1M Y vy = Vg
¥ (pH5.0) @ B & L 7z o-phenylene diamine
(OPD, A ilfbs) 0.4 mg/ml % 100 pl 35> 020
%, BIRAEFTCTEHE, LIk, RINEE,
50 u! AN-H,SO, %z, ==+ MTP-128 <1 7
a 7= FEEH (2 e ) BT 500 nm i ki
% &7 OWIEE absorbance difference (AD) % #llE
Ui, REEB L LT, #UER A3, 1% BSA®
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ZEWFE SR D, PithEinL i PBS oixnd o,
10% FCS jin RPMI-1640 358w % F\ 7.

2:3-1 OPD B & RICEERNEE

Immunoplate 1= 1,000 % 2> 5 100,000 FFFH R L /<
HRP (Type 1I, Sigma #) B& % £ hLh 50 ul EA
L, B4 DEEDOPD »&LEBRCTRIGSY, R
R A 30 5 180 ¥ TREL T, ADEZREL
7o, )

2:3.2 HRPEBHGENEFREDNHE

&4 DEED< v & IgG(DAKO #)PBS 5% 50 ul
=T, &R%E%E, HRPEHPi~ v A lg v ¥k
100 525 2,000 55 R LG REE, AD 2HIE
Lz, W 0.1% BSA oE#RAE~DOHEINSRICD
WTERET L 7
2:4 Boo—rHtonRRE0RE

2:4-1 GEXERIGIC & 2BREEORE

ALP 17 2022 THERONHMER N2, 4°C, 12 KR
RIG#, 10,000xg 30 733&i L, EFED ALP %
Method B iz X b I L7z, BB E L THER ML
WALP Bz o T FEfEOME % L BB OEMNE 2 H
EL, THIZXT5HEEERD .

2:4:2 BERISHOT 4 R BIAH

ALP (80 ug) & 2.2 THLAHALE 2~ DEET
Mz, 37C, 1EERIGHE, Davis® oFECEL T,
TH% AV T 7 YAT I FFEAMCYDT 4+ A7 BREKE
%, S oFEICRE - ALP ES AR L.
2.5 EEHMBERUES O— L s FEast

b

R OABAS % REEBRLEREC I VBERL
o, Ty FOBREYHYIE BT e VvEESRT T4
VEBYREERL, DEoREFERALL. v ¥
VICE BB 5 74 v, 0.6% HoO, 2 &/ - VB
RL, WA~ A+ 2 —EIE%, PBS icTH
B, £H¥7 e —vHiiky 4C, 12EBEREESEPBS K
T 54 3 EskE%, ELISA vH\ - HRP EZERA %
EEZ» POBE TR, 40BERLT, S 230
SRR &7, A ORIGHICIEfER RILE %
15550628, FRERABE OB & 13h - [k
YR % PBS 12T 54 3 mEEE, ~rdFra—+
RIGEBW® (0.01% H,0, in3, 3~diaminobenzidine
B pH 7.6) v C 1-2 450G 287, PBS itk
B, AFA70 TS, K BR, HA%RS
Bl . BEHME Y, Sternberger of al'” ©FE
ZHE - T PAP B2ic Cfr - 7
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2-6 BRAGLERE

Burstone!'® iz & %7 v fa3E k12 X v, Naphthol-AS
-Bl-phosphate (Sigma #) ##8 & L ALP {56
¥, 7 b VEERBYRICHEL .

3 B -
3-1 Fw MBS ALP &l

Table 1 iz & BEICKITS ALP 0oEHER IO
BIEY, WIEMZRT. &M O BIE (X Method A 12
Lot mEFEE ALP olEH IEE AT 5 — M
H~# 850 21z ER L7, Fig. 11358 ALP © 7.5%
RVT27IAT I NFAT 4 A7 BREKBGROEASR
B b ALP IE gt rnT. EHF—AOHKELTR
bh, BREELZOTSIC—HL TED LT
3-2 EEHMmAE

B 5 7o &K % & & 0 DEAE-cellulose column
chromatograghy iz X b 58 L 72 1gG 12, Th Z h
double immunodiffusion'® i1z X b HiE & — KO
R L 7.

3-3 ELISA FZNHRTE
3-3-1 ELISA%ZIZ+13% OPD mBERUKRICE
i}

Fig.2 (2, HRP 0 L £EH#%k+ o OPD nE D
#BIx =T, 0.001unit/m/ o HRP o EE F T3,
0.2mg/m/! L o OPD »fF#EFE X2 ADO0.7
HELZENTES. EFTEAD 0.5 1.0 0k
T &G0 T 0.4 mg/ml 2 OPD o E % &
#7:. Fig.3 12 OPD o4 0.4mg/m/ L 1L, OPD
& HRP LoIGKEIZ X 5 AD oZ b=, Zoff
B G E % 50 7123 E L e,

3-3-2 HRPEHNFENEFRE

Fig. 4 13, HRPE#E R FE O K& HFMEHE I KT 5
0.1%BSA%xnxtcd ok, Mxicwdoso,
immunoplate 12 % 57 U »#E X7 BSA ~DIFE

FLBEES 3%

Fig. 1 Polyacrylamide gel disc electrophoresis of
purified alkaline phosphatase.
A: Protein staining with Coomassie Brilliant
Blue.
B: Enzyme activity staining with 0.07% «
-naphtyl phosphate, 0.19% Fast Blue RR salt,
5mM MgCl, in 0.1 M veronal buffer (pH 9.3).

REPIEE R T b DT, BSA &0z o EH#IUE L,
e RANTHR < BSA ~EE L1 0.1% BSA iz T
b, ADO. 1 BEOFRAEIRDLNL. Fig 513, fEx
DBRE D~ v A 1gG LEFFEOFRE & OBRZR
L7cdh 0T, 100 5T, = A IgG o3t RITHEEA B <,
2, 2,000 fE Tt TS AD BNRIETES, Lichio
TERFTE, BEFH#IUA20.1% BSA in 500 fEAHR & L
7o, ZO&HETHRHETRE s~ v 2 1gG 120,075 ug/ml
UEEies.

Table 1 Purification of rat placental alkaline phosphatase.

Total protein

Total activity* Specific activity

Purification step (mg) (units) (units/mg protein)
1. Placenta homogenate 5010 4425 0.88
2. Butanol extract 735 7300 9.93
3. DEAE-cellulose 246 6216 251,27
4. Sephacryl S-300 30 4059 135.30
5. CM-cellulose 2.3 1774 771.30

* The activity was measured by Method A. One unit of enzyme activity was defined as 1 gmol of p

—nitrophenol released per 10 min at 37°C.
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2.0 |

AD

OPD mg/ml

Fig. 2 Relationship between concentration of o-phenylenediamine(OPD) and
horseradish peroxidase activity. Reaction medium contained OPD
dissolved in 0.1 M phosphate—citrate buffer(pH 5.0) containing 0.01% H,
0, and horseradish peroxidase.

A A, 0.001 unit/m/; 0——0, 0.0001 unit/m/;

o——o, 0.00001 unit/m/.

One unit of horseradish peroxidase forms 1.0 mg of Purpurogallin from
Pyrogallol in 20 seconds.

2.0 ¢
1.5 f i
2

1.0 F .
3 3
S N

0.5

, . 3 ,
0 . 30min 60min <3 180min

Fig. 3 Time course of reaction of horseradish peroxidase with OPD. Concen-

tration of OPD was 0.4 mg/m/l.
A—A, 0001 unit HRP/m/; O0——0, 0.0001 unit HRP/m/.
HRP: horseradish peroxidase
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Fig. 4 Nonspecific binding of horseradish peroxidase-conjugated rabbit immuno-
globulins to mouse immunoglobulins (horseradish peroxidase-Ab) with
and without BSA to BSA-coated wells.

[ ]. without BSA;

Z

0.

AD

Fig. 5 Binding of horseradish peroxidase-Ab to mouse IgG at different con-
Dilution of horseradish peroxidase-Ab.
e—aeo,
A—A,

centrations.
o0——0,
A——N,

al

BRERER - B

.

Fl

1=

1:100

1:200

., with BSA.

1:400

1:500

1:800

Dilution of horseradish peroxidase-Ab

1:100;
1:1000;

0.

2

0.

3

mouse IgG pg/ml

1:500;
1:2000.
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3:3-3 ELISAZKICL 2B EENITIF—=D
¥IE

kD ELISA B DBESBFIZTAZ ) —=v 7 LT

2% Fig. 6 127r73. ELISA i CRBM & HIE Ih ot

REE A7) F—~5%E FED AD 1z, 3A2 T3,

0.82:50.9%mRL, 4Cl1Ti1x, 0.5:50.7 %7~ L,

Bro—VHEKICIBTANY 7 2 A7 7 & — X DRSS Z 617

AEMNCORERIECYE LB CHERETH -
ol

3:4-1 SREXBRRIGIC L 2BEFHNAE

241 1T, EFEORFEHEYAIETSE, EED
&M 3A2 OFMIMEITIG U T 80% F TIEMBA AR L,
4C1 T1265% F TRA &R L1z (Fig. 7). HifExinx

Fig. 6 Detection of the monoclonal antibodies in the hybridoma supernatants
by ELISA. Note that the wells B—5, 6, 7 (4C1) and C—8, 9, D—3, 7
(3A2) are strongly positive indicating high production of the antibodies.

4Cl antibody added (mg protein)

0.6 1:2 1.8 2.4
100 v v T
0—0: 4Cl
*
250
-
>
-
s
@)
<
Q
£
>
N
=}
<3}
0 —® : 3A2
0 0.4 0 1.2 1.6 :

3A2 antibody added (mg protein)

Fig. 7 Residual activity in the supernatant by binding of monoclonal antibodies

to the enzyme.

The various amounts of monoclonal antibodies were

added to 0.5m/ of ALP (100 ug protein), and final volume was made to
1.0m/ with PBS. The activity was measured by Method B.
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e WKHR T, EIERETIER OB IR bR Ich >
fo. i, MIBRBRICLESR A DRI - 1.
3-4-2 HERFEESYOBRAE

242 1ZHE\ ALP ichifkainz, RIGIRIEEY
DTEUEVTZIALT I FT 4 A7 BERKEIEDOIENM
#faTi3, REHUME, #7 e — vHik3A2Z, 4C1
Thorinz T, JExinzic ALP 0z
ELHEL, EwHEE, B b L rEk L (Fig
8).

e ook

Fig. 8 Disc gel electrophoresis of alkaline phospha-
tase (ALP) and ALP-antibody complex.
The gels were stained for ALP activity as
described in Fig. 1.
1, ALP (80ug); 2, ALP and anti-ALP
rabbit IgG (100 xg) mixture; 3, ALP
and 3A2 monoclonal antibody (1 mg protein)
mixture ; 4, ALP and 4Cl1 monoclonal
antibody (2.5 mg protein) mixture.

3-5 KEHESILFRUBREGI(LFRE
fafg oo 7 v b VEIBYI T BT 5 R LR G
T, #7 e - ik 3A2 2, ARAREMREOELL

CHREEL, DEBHSCE,

FLBRES 3L

THIRRB B a3 h, MRELHEVer LB
CHRE I i, BEfffaoMiE iz BB
bR, —IMREC S BT RE IR —
¥, B e — vk 4Cli, ARk OCEMROK
ERIGL, UEBHrRREIhs. ZhboRfiziku
TS IR E I -t WHRELT, Bre—
VIR EBR CTUBRRORIE T > cb 0, FERE
EE~=v AMEXBYFR L b oTR, BELEr
Abteho e, BEFIMEXAc PAP kTiz, &8

RREMMO, XL THRE BECRESR, 20

STIE3A2 LiziEEBROBRE R L. LaL, Mg
BORLm IR I8 - . B, WThbBk
TH-1 (Fig.9). 7+ b vEEF 7 4 vAEYK
D ALP BEEABLF 4Tz, ALPEW ARG
EMfao MR Iz < B It oM IESE
13D eh 1. Table2 (2o h bR F L0 D
DTH5A.

4 % =

4:1 Bo/a—rHEkizowT

Kohler and Milstein'® iz X » TR I~ 7Y
F—=IZXhBohbB 7 e — vk, EROEME
g OO « ORIEE YRR LICLE 2 5. B,
DR & 7 5 RS I35 E R IR e HE 2
ZRB IR L e S OH
g ENns. Tokd, DEENTKEYEL T
Gt RIBEE R T heb e Fhuiie b3, OFREEH
FHOMLEESHE L TOHBEIELNDEDHRTH
B, IEOMBESAS T, TOH, By e — ik
BIRG FO—2>OFRREEIH T 2HMETH LD
THRERE &S, BB EELEH 77 7 AD
ZOFEIESIE LS EFTEETA.

Table 2 Localization of the enzyme in placenta.
Localization Giant cells Syncytial trophoblasts
Detection 1 1
methods &:fnn;?ane cytoplasm nucleus gzrsnnl;?ane cytoplasm nucleus
Histochemistry s — = +++ - =
Polyclonal antibody — — — ++ +— -
Monoclonal antibody _ _
(3A2) - + ++ +
Monoclonal antibody
= — - - +
(4c) Tt o
—, negative; +—, weakly positive; +, moderately positive;

++, strongly positive ; +++,

very strongly positive.
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4.2 ELISA %kiz>owT

WMy u— v AOEEIE S, W EEI, L
L ERMICHEESE 17 ) F—=FRET 500
RIEECTH . 411, Engvall ef el L vZEIN
7-ELISA 8.2 FIH L, PFELEOHELYIT, R
AR L. FESHRREEIEOK LI OOHE,
MifaEEsgR, b, GRERBRFEERD CEOERY RS
Y4B TR L T cytolysis 1T X o THUH Sh itk
WEOWHER LR BETEHE? »Hs. Lrl, v
ThihkEgEattoss gM, RO g6, Lot
¥, BEIHRAEYELY oS kL, BIERES
B THLEEDREIDSH. —T, Mabsvig, &
BA & A CHEERCHGE, BEAMEC X I
ELRHETEHES, HETEZ 2RO RLR
B ER, REOSCHBEIRS. MXHEE T
fluorescence-activated cell sorter (FACS) 1=k b,
S35 )7 22, radioimmunoassay (RIA) LAD)
SR, SHBUSAERM L DY, BEIKRNEDEY
Hobd EVCHRBEENDB. ThbIt~ELISA &
i, fBE, RETHH, ZRIBIC L > TEHBEOL
DILhH T 7 7 ARLBHTESL LW HFIE8HS5. Al
H, ELISA %2 RIA k5 HgHEH BRI D icEE
5% (peroxidase ® 7L H V. 7+ A7 7 A— €K &) T
EH Lo kiitkrFEAL, RELERORKTICIS
EHoET, MENCHEB>ENE, TBTHHET,
RIA FEAEEOREYTT I L3HMBRTEY®, b
BEOE L AR X 2HESEHR < IEOMHBE RN
L, BRklEgRrt 1, B, BEofER,
3+3+3 o< (Fig. 6), +H7RETh B, —ERLEED
WBELXE D oS ZENTELHRL M7V F—
EELEONGEEL Y A7) — = v I THEOKE
TR &5,
4.3 BEon— HAEOKRECHO WT

Beht-Bs e —vE3A2, ACLi, VWThii

ELISA ¥:12 X h MR BE A D¥IEN T SR, HECHERE

BCRIET S 7 8 — AL SRt~ A 7 ) ¥ — < D%
T3 Hk, ELISA i\ ~T HRP &3k L oK
e, ADOS L EoZREEZRL, RABEMCHESH
EARETH -7 Fh, WFhoditkd, ALP LR
I & % RERIC 2 BT 5 Z Liw kD, EEDOEK
FIEMD, M HEOBTIE U TBLT5 2 805
(Fig. D), BEREREY S OFURRHIEIRZHRLTBH T
LERTLOLELLRD. i, RERIGHOES
KR O ALP R EIC T, Hitkvzsc &
X 5 CTREBEA I\ L% T 5 - L(Fig 8)i3,

BMro—VvHEICLILTARY 7+ AT ¥ & — ¥ ORERGLEN 619

TheOPEIPIR AL, TURNGEEWIEL,
RO FRECHMBIEMLLICER ZEADNS: o
T, WTFhoB s e —vidd ALPEABDSET
R EHFED epitope HET LRIV ERICEB L T
Wh EEZLRSD. »
4:4 ALP 0#BBRFEFEIL OV T

B om— vk 3A2 © & 5 ALP BE 0SS
Fim k-, BEOBEARILELRENMEC IS
RERSL RO TRINS, ALP BEoMBECE
5 FEOfiic, MIEEARL ALP 2308 HICFET
Bz LRt (Fig 9). Tokumitsu et al® 3,
HeLa #fifa> TCRC-1 #ifakkicow T, RAEHIMEIC
X% ALP ZHOMBENBEYREL, BEOMEHER
(L2 7o C L AIRRRE i U 2SR L 7 ds » IR EE
Wh, FERICHRRIE Y A= v EM25 I itk -7,
MR oM HilRERNC B L ks Z LEBEL T
WA, Z0XH iR ALP ERSFAEBACEE
LTV A2, FEENMISHOBHRIEL YA &
hTsy, vR=vREICE > CEHT 2 kLR
LTWwhA., 3, %1y, = offiia prednisolone
sodium butyrate ¥ fF R X ¥ (BELFET S &
ALP 7R & S AP EBO—RIBEDLRBL L 51T
kb, b, vE=VABCI-TILUEE, H
E/ s, BECLEEIRS OB L OB E
YRELTVAY, Zhbo®mER, Mkap ALP ofF
MH, BEI=RA27E8hTEY, HEELFIRTEEE
ERBALENHE CHRBT IR EARE LTS,
3A2 ARSI EIC X DB S hc
B P ALP 11, BERIEME L Ta@Rs bRl ALP
BEAS THEROVERERBCL VER IR D
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Fig. 9

9—A ; Immunoperoxidase staining of a placenta section. Plasma membrane of trophoblasts and cytoplasm of

9—B; Immunoperoxidase staining of a placenta section.

giant cells were stained positively with monoclonal antibody 3A2. (x200)

positively with monoclonal antibody 4C1. (x200)

Nuclei of trophoblasts and giant cells were stained

QWC; Immunoperoxidase staining of a placenta section. Plasma membrane of trophoblasts was stained

strongly with conventional polyclonal antibody. (x200)

9—D; Enzyme histochemistry of a placenta section. The activity was confined to plasma membrane of the-

syncytial trophoblasts. (x200)
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