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Heat-stable alkaline phosphatase in cultured human gastric cancer cells

Kikuo AIZAWA

First Department of Surgery, Niigola University School of Medicine
(Director: Prof. Terukazu MUTO)
First Department of Pathology, Niigalia Universily School of Medicine
( Director: Prof. Hidenobu WATANABE)

Characteristics of heat-stable alkaline phosphatase (HSAP) in human gastric cancers
were studied on various aspects by using their cultured cells. HSAP was identified in
3 (MKN 1, MKN 7 and SCH) out of 9 gastric cancer cell lines. Cytochemical, biochemical
and electrophoretic examinations on enzyme revealed that MKN 1 and MKN7 cell lines
had Regan iscenzyme, while SCH cell line had Nagao isoenzyme. Although the strongest
activity of HSAP was observed on the plasma membrane ultrastructurally, considerable
activities were detected in the intracellular organelles such as endoplasmic reticulum and
Golgi apparatus. These findings indicate a biosynthetic route of HSAP. The HSAP
activities of 3 cell lines increased progressively during the logarithmic to the early plateau
phase. This datum suggests that the production of HSAP is related to cellular differenti-
ation and maturation. The HSAP activities of MKN 1 and MKN 7 cell lines were accele-
rated by hydrocortisone, while they were markedly suppressed by retinoic acid. The HSAP
activity of SCH cell line was accelerated by sodium butyrate and N, O —dibutyryl
adenosine 3', 5 ~cyclic monophosphate, but it was not influenced by either hydrocortisone
or retinoic acid. These data suggest that the regulatory mechanism of enzyme biosynthesis

is different between Regan and Nagao isoenzymes. These 3 cell lines, which continuously
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produce high levels of HSAP, will be helpful for the development of radicimmunoassay

and the evaluation of immunotherapy. Furthermore, they are expected to give us valua-

ble informations regarding the mechanism of carcinogenesis.

Key words: alkaline phosphatase, cultured human gastric cancer cells, enzyme cytoche-

mistry, modulation study
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BALCE S TPHESEEO B & L CER AR R
BhiVIERES B B oMTEI AR Eh A 2 &
NHL, ThbhlEo~-—n—-WHs LT, EELE,
FozMc LIZ LIRS, BRCLIEHEh>2 5
5.

MY EH4T L7 vH Y HRAT7 74—+ (alkaline
phosphatase; AP) «, {TEBEOMEBCIAKBILE
HTLH, OB - THLBRD THMEBIC LATEA
Lichus, fit#E7 w27+ 4% —+ (heat-stable
alkaline phosphatase; HSAP) &, BiSAfUnmc
L oTHBMORD AP LERKBLEBAELD &
T~ — 7 — L UTEREL, T, BREHsEED
—DTHDH I L HREERE L OB BT L BB
Bth w3,

Hirdu s LB bBmc L Th HSAP O
TAFMBL S E5HLRTAD23 ULhl, Zhb
O HSAP DAL e U BEE ETRE o & 7
DA DTN R E R
% TESW, HSAP %iEf45 e P HEEEMmEY
Mo, Bromd o robEa st Ui, TR, 5
# HSAP diit#rk s sty HT 2400, o
FEHRs L XD 2B RS E R, Th SR FRER
BEYLRCLTUAL SRRV LILOTHRET S,

I. B8 & F &
1) EEMROEESE

Table 1 K/RT b FHRITEMBEOKY D O D 25
Iz, AP iEHOEEAREL, BAROH I L ~T HSAP
DFERERTEL MKN 1, MKN 7, SCH @3
oL Off L0 SRR AL MifadkeE 2 TC10%
OEG ORI (M.A. Bioproducts, USA) &
200ug/ml OWEEH + <4 v (HERIE, #5) 248
AT RPMI-1640 (HKREE, HnD) HEEEEL,
37°C, MM 100%, 5% BN R —95% BEROEHTT
AR L.

2) FINHUKRRT 7 & —EERORED
BMEMRLYES L UBRBESESE

AP iEYED S EAMIEIEE Burstone® O 7/ BEHIC
TH, BEE+ 7 b= AS-MX ) B, 7/ 0E
@77 -2 MR TR B¥HGL, BRI A F 0 ) —
YL - TiT- 1o, g% 22mm E 5 Lab-Tek cha-
mber slide (Miles, USA) [T L, Ml 23%
s - 7B T 0.9% NaCl i 0.2M Tris-HCl &
W (pH 7.4, 4°C) W TEE#HH, Baker @ 10% formol
calcium # (pH 7.2, 4°C) W T209MEE, T
Holt @ hypertonic gum sucrose /i (0.88M, 4°C)

Table 1 Gastric Cancer Cell Lines Used in the Present Study

Cell line Histological type of origin®

MENY7 Well differentiated tubular adenocarcinoma

MKN 28 Moderately differentiated tubular adenocarcinoma
MEKN 74 Moderately differentiated tubular adenocarcinoma
OKAJIMA | Poorly differentiated adenocarcinoma

MEKN 45 Poorly differentiated adenocarcinoma, medullary type
KWS— 1 Poorly differentiated adenocarcinoma, medullary type
KATO—1I | Signet-ring cell carcinoma

MKN1 Adenosquamous carcinoma

SCH Choriocarcinoma, non-gestational

¥ Classification by Japanese Research Society for Gastric Cancer
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T2 R Lo b o et Ui, IR Y LT
OKAJIMA, KATO- FRIC U TRtk A% (%
L, L& [BROBIEATT- ok, R LI,

B S L TRIGE, B, PRV T
+, nﬁ?ﬂ%&"%bi&ﬁ)&ﬁﬂfﬁ@fm EEIEEER L D 2%
F I b R i, BRAANB LR B ST T
S8 PEC VA ﬁf%ﬂﬁ%ii?hﬁ%@)fih‘3Uﬁﬁlfﬁfﬁﬁk‘/v, Le
Fhoe FhoEEmc T L, o BERC
T 9WEIALE L, hypertonic gum sucrose i T2
el 7oy L 36BER 3&(?’Ltﬁa, cryostat {2C 6u O
BeblR A Esd L, WL,

fif Bk alER L Jensen P>9}0’>7j‘}‘2§01*?51i, Uik % 5
mM MgCl, FEEiieT 65°C, 305 Mo M4 L7
W, [l RD AT

7B SO EDTA 1o A AE Watana-
be and Fishman!® O FEEC 80T - 1o, B
EHBTIR A EM T &AL 01M Tris-HCL &g
(pH 8.5) D?Jfﬁ»».zm&; CIS5 7 LA v o =g
Lict, REFEOMEMESALCEERCE LEERTIS
SRS &, SFEM#EAORE L L-phenylalani-
ne, L-leucine, L-homoarginine ©7 3 / f##L 30
mM, EDTA & 1mM & L.

3 FHAUERRT 7 I—-EOEHEN
et (A

AP {EEO BRI B ZR 1 IR 60mm
BT 3RAF w774 v ¥ a (Corning) ICTHIEL,
AR ol e ‘,R{’\ C 0.9% NaCl 1 0.2M Tris-
HC1 &g (pH 7.4, 4°C) wTakitk, 8% v = ¥
2% TN LT VFE R —01M 3 SVEESK (pH
7.2, 4°C) COOAMFL L, 8% & 2 Wi 0.1M 43 ¥
SV (4°C) W C12i kiR, Mayahara 510
Oy EEEC LD, 7o VBN T 371°C T
30535 HE0R LG & fo. HHERO BB A &H A 72
HIT 0.005% D saponin (FDGALEE, $gD) M, 25
T A B AL B A BN IR U TN & f . RIS TR
i, bR TG L0, cell pellet

L, i

AAERIL, 1% A4 R 19 LBTHEE, 7o o vk
w42 C Epon 812 i U* A o ¥
T ARRE RS T

4) %E’E#«fﬂﬂ@ﬂ:%%&ﬂﬁ'&@ﬁ‘ﬁ%{tﬁ
HHIAEEE AP (placental alkaline phosphatase;
PLAP) i3 5 ez b Fay gefid JE RS HDUA R
H: (PAP H) k-7, #ilg% Lab-Tek chamber
slide 0 CHE#%H, 10% formol calcium &EiIC CH

1028

F1E IHMesE 1A

ELLO, HEHUEE cell pellet HFRIL, [alEROLH
ﬁ;"{f?‘ﬂw**} 74 v & L‘f" %07"3”‘@ “HU L B
BB RDA O B R L R b 0% fl R

. Bk b PLAP f)-rjw%m A»L&«Mr- F
Hiovg & o8-8 ARG DAKO (Denmark) &
0, B E e T v Ty i B STERE E ET
GFEI) Lo 2sRdio, Hguct A Fvsy - vif
W,

5 FIAUKRRTy & —E0HH

FERANaE 60mm BT 9 2 F 0 7 F 4w ¥ a il T
B L d o 5x107~10° %, 0.9% NaCl mr
0.2M Tris-HCl &Mk (pH 7.4, 4°C) T
3§ T ~70°C THEEEERE L. u%ﬂ%&.
/N “‘#Jjﬁ%fm%ﬁ% FOBF SR TR A BR o B R AR
FOETHGLLORER L, I hofifiis ko
R ip Tz}u‘fﬁ ECE Ll Jﬁé. e v A T
=70°C T mf;t fo. Al G R IR A A Ui
# 0.5g 12 4ml @ 0.9% NaCl &L U 0.1mM MgCl,
M 1omM Tris-HCl #&#E (pH 8.0, 47C), BLU
0% (v itk AEH n=749 4~k Nz, kE VS
A X LI, X DRI T o, IRVT L
N EHIECG (10,000rpm, 205300 L, FEOSEHRE
% Visking-tube (L0, 0.9% NaCl £ LU 0.1mM
MgCly I 10mM Tris-HCl ###E (pH 8.0) 1ok L,
4°C CI2WRLEN Ui, #idind AP WEWEE, B

OMRETT BT B T —70°C THEMRTE L.

6) FIAHUKRRT 7 & —EEHEOE
BLUERESR

AP MO Wl King- Arm%rong # o Kind-
King ZHicTir- o, Mo #E 1
DOFHC I DRE L. AP B
wTHEb LI

Eria s L OIS o AP ot B SR ER
Posen B O fikic# U, BN 50mM MgClp 0.2

il Lowry B

lU/mg protein

ml #MEicbd% 65°C TIOARMBMME LiRic

P B RE L.

T 2 O REANCSE B B AR BRI R
OBEEOHERE ML CRIR S otkic, AP iEEL N
E L, AR E L UERZEHEROEREThEh
[l RARPRRE R 38T, AP OHIEM (% activity) &

LT#Eb L.
7 BEKH

ENT 7 VNT I RTIF v v
V)TN T I RS F v A PAA 4730
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(Pharmacia) % /vy, ~o4—
T AT, 15WEwKE) L.
FERBEED 5-7 0 L-3-14 Y F )
1V (RIS 2,

W (pH 8.6)
Geftt A v K=t VBT 2
W e P

37°C TRUL E4, 1%

feamr sl S LORIBREIL &, kil vy — %
EHEE L1,
8) mipmiEEEhiRS AP EMESRER
FHRGIEAE & AP WS OBRAY A A 1, Milah 2
%105 8, 60mm F 1 v vl iEE, HHE1 3,5, 7,

9, 11H Floo ek s dpaimi
9) AP EHORE
T 2 (b F A M,

W AP IR 5 Ak,

P Mo A A M
fu% 23105 i, vV A TR E, 24T
WH O B E I TR xf""ﬂ T2 R L D, #bo
LET % & AR O U, IS 2 o0%48
WeElfipec e L, 6 HEEAILIE S Lo, AP OfiH
B fr ot

60mm 7 o

ke '“E&#&oi WHE O &K (59 268m Osm/kg) O
NaCl @4 40mM L5 2 Lk -7 330m Osm/
kg & L fC; 4, D% M7, Hydrocortisone, dbe AMP,
RA (L Sigma) LU NaBT CELY, ZU8D
152 1Tpg/ml, ImM, 33#M, 5mM O EETHL
f-. Hydrocortisone 5108 RA OEHEL LTz ¥y

/o= oy, BRI ORERT 01% LI &
LI Lis, RAeORBRCHL, STHEOR &

CCH L ORILPERE % v, APREE O VEVE S Lhib v
(% activity) T&bh L1, %7‘:, Al HSAP #EHE
43k, [ EEE AR L

HERE BRI S A BB LBEEY,  RALPE B o fitia gl
#HIE (saturation density; MIKE/ 7 1 v ¥ 2 OIEH
B & LR, RO 2 amfigafinsE (%
saturation density) T&h L7z,

. # g2
1) AP EHOXBEHBEMBILRCLS
AgU—zy

TVUERLIC LD AP EHOFEY AL, 9 H
h, s EE R ET A4 0, PHEEOERAYETLLO
P 3HE, STEEE Lo L o h Lk, 28
A RS e b D 2HTH -1 (Table 2),

dHL AP IEVERF L7 MKN 1, MKN 7, SCH @
3 FRL, 65°C 3047 O EVILIRIC Y LT 4 BRSO
it B (Fig. 1a-c), ¥/, Zh bt L-phen-
ylalanine ¥ LT, SESEZHTH 2 80 6 4 BIINE
EOHRMES S bz (Fig. 2, 3).

fl1D 4 HED AP 2 THEMETH O, T3/ ERILE

V;II

Table 2 Enzyme Cytochemistry on AP in Gastric Cancer Cell Lines
. Heat at Inhibitors
Cell line Control® o
and tissues : ' L-phenylalanine| L-leucine | L-homoarginine| EDTA
J0min (30mM) (30mM) (30mM) (1 mM)
MKN 1 b bkt - +++ o b
MKN 7 Fo + 4 +++ + 4+ +
SCH b 44+ —- _ . B
MEN28 o — — + + o+ nt”
MEKN74 + —~ — nt
MEN45 ++ -~ - 4o+ nt
KWS-1 + - i — nt
OKAJIMA —
KATO-I
Term L B L L
placenta + + + + + t 4 + 4+ nt
Liver + o+ A+ - + -+ b _ at
Small . B L ]
intestine + A+ ¢ b o + o+ nt
¥~ negative; +, weakly positive ; -+ -+, moderately positive ; + -+ -+, strongly

positive. " nt :not tested.
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Fig. 1

R RME w2k W1S HRHEE1LH

Enzyme cytochemical stainings for AP in MKN 1 (a), MKN 7 (b) and
SCH (c¢) cell lines. The left side photographs are control and the ri-
ght side photographs show remaining activities after heating at 65°C
for 30min (azo dye method, *50).

Enzyme cytochemical stainings for AP in the presence of 30mM L-
phenylalanine in MKN 1 (a), MKN 7 (b) and SCH (¢) cell lines. The
APs of 3 cells were completely inhibited (azo dye method, X50).

Enzyme cytochemical stainings for AP in term placenta. a, Control.
b, Staining after heating at 65°C for 30min. Strong activity was ret-
ained as control. ¢, Staining in the presence of 30mM L-phenylala-
nine. The activity was completely inhibited (azo dye mehtod, *100).
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65°C10min

MeansSD

MKN1

MKNT

SCH
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placenta : f

Liver :
Srall
intestine D{

0 50 100
Percentage activity

Fig. 4 Heat stabilities of AP extracts from gas-
tric cancer cell lines and control tissues.

100; ‘g%

501

100¢

KRBOHEH, S BIIEE L OB S bR -
7.

PIF, ARET HSAP #8744 MKN 1, MKN 7,

SCH @ 3 BRI > TEEiRT 5.
2) WEmLPo AP EE

HSAP %FT5 I &AURM S hi 3 k& SRS &
L iifat, IFsLO0/NE» boMkgo AP &N
AT, B L O R RE A d A B DR
ERREIEERD) Fig. 4 L5 THD.

MKN 1, MKN 7, SCH &t #%i8 L, 65°C 10
SYOBMENC X - Th AP JEME 0% Pl BRIz hizD
L, FF&/MB TR0 RICHES L. (Fig. 4).

X5, 3#4E, L-phenvlalanine (o3 L CHEIEM
BEROERSEEA R L, L-homoarginine X LT

100 S

Percentage activity

50¢

0° 10107 107 10
L-phenylalanine(M)
- - 100

107107 10° 107 10"
L-homoarginine(M)

50

10° 107 10° 107 107

L-leucine(M)

10°10° 10° 107 10"
EDTA(M)

MKN1(°), MKN7(#), SCH(®), Liver(®)
Small intestine(¢),Term placenta(s)

Fig. 5 Biochemical effects of various concentrations of inhibitors on AP ext-
racts from gastric cancer cell lines and control tissues.
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L OO BEZ R R Lo, L Liehib, L-leu-
cine & EDTA oLk, SCH i}, HRIEBEDA
febhd MKN 1, MKN 7 &~ 6 b ez vk
TH -1 (Fig. 5).

Lo R, 7o/ miEsie LA BRI L r o )
LA —H L, TYRERCLLLRA YD -2 Tk
é’rf’—kfbi%ﬂ‘fﬁ it

3) fEMiE

PLAP X33 5 ol ia
7, SCH @ 3 #kif 3 & ZHo B
TheO AP Bl AT L o
7o Lo L, BRI BV T, Ok

il ->7T4, MKN 1, MKN

PEAf MR &,

LR X
3 gl

#5102 4%

1% HFIestE 1
L% <, o b B LD 3R b ot L
BEIKCBCTE O L ARBEHERCERED R
(Fig. 6). ok, TR HI/NEC BV TLEYERR
e CED BRI ST

4) HE AP OBERE

it AP OEKGKE) Yy — ook, RIS AP o

BF, /MBI L, SLEERL 0Ey band & LTH
Liivfoh, O -3 LT MKN 1 & MEKN 7 &
R — band LU, LA Lisb, SCH i,
BHGA L D S OB L DR Oy band &
ek L (Fig. 7).

5) AP EHEOHERBIE

Fig. 6 Immunohistochemistry of PLAP.
observed in syncytio-trophoblastic cells in term placenta (a).

Reaction products were mainly

MEKN

1(b), MKN 7 (¢) and SCH (d) cells were positive for PLAP in the pla-
sma membrane and cytoplasm (x50).

¢ d e f

7 s , .

Fig. 7 Polyacrylamide gel electrophoresis, PAA
4/30. Lane a, SCH; Lane b, MKN 7; Lane
¢, MKN 1, Lane d, term placenta; Lane
e, small intestine; Lane f, liver,

IS L AL GEL AP BRI A B h i,
HRA NE T O R, v UEE, bR
TR L OB PR L gy e A BIGTERED B R
o (Fig. 8).

MEKN 1 & MKN 7 & T saponin WLFR D L THH
B NS TN IR TR D fi A 2 Bah B 2 E T & oy, SCH
T EH K/L&ﬁﬂ‘iﬂiffﬁfﬁf‘ﬁfﬁﬂx BT L - TS TTHE
Harmhes e o2 il L 2 72 (Fig, 8—d).

6) AP JEM & MR O HBTE

AP 15VEE flao B - oA T, SHRE S AP T
PR HITAO O & & L E 0, Brooddosis
By b EEEEIChT TEF L L%%E{it‘ Bz
1A AP iEME, 8% ﬁSEJB@%h&tb&?%&,
MKN 1 T3.8f% MKN 7 T7.6f% SCH T4{5T
Hoto (Fig, 9.

7) SBEEMHEICLIEE

(1) AP iFHoziL
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Electron microscopic enzyme cytochemistry with saponin treatment
for APs in MKN 1 cells (a, x10,000), MKN 7 cells (b, X10,0003, SCH
cells (¢, ®7,000) and SCH cells with freezing and thawing steps in
addition to saponin treatment (d, x10,000). Reaction products were
observed not only on the plasma membranes, but also in intracel-
lular organelles such as the endoplasmic reticulum (ER), Golgi ap-
paratus (GO), mitochondria (MT), perinuclear space (PN) and some
of vesicles and rod-like structures (head of arrows) in MKN 1 and
MKN 7 cells. But, it is not until that intracellular activities were
observed by the addition of freezing and thawing steps in the case
of SCH cells (e, d).

15
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Days after seeding

Fig. 9 Relationships between growth and the AP activities in MKN 1, MKN 7

and SCH cells.

logarithmic to the early plateau phase in all 3 cell lines.

The AP activities increased progressively in the late

Table 3 Effects of Various Agents on AP Activities and Saturation Densities in Gastric

Cancer Cell Lines

AP activity (IU/mg protein)(o)

Total AP activity” Saturation density®
. Saturation density?
(HSAP activity) N
MKN 1 MKN 7 SCH MKN 1 MEKN 7 SCH
NaCl (40mM) 391.4486.4 278.7+15.4 219.8+21.8 | 85.04£12.8|45.2+18.5 66.14+11.4
(395.94+74.9) | (299.5+55.6) | (211.6+25.0)
Hydrocortisone 240.14+14.3 178.5+20.2 93.4+£21.8 | 94.5+£11.5]95.4:£16.2 1 111.1+20.1
(1 ug/ ml) (249.0+4.5) | (189.2+14.4) | (83.5+8.2)
NaBT (5 mM) 103.8427.1 98.4+£13.2 164.7+£20.5 | 72.7+14.4 ] 92.9+16.4 80.3+10.9
(101.4424.2) | (103.4+8.6) (159.0+45.7)
dbcAMP (1 mM)| 166.8+22.3 101.94+14.9 216.7+£23.3 | 37.5+11.4|40.5+5.4 94.34+9.4
(159.0+5.6) (106.7+£18.5) | (191.5+13.6)
RA (33uM) 28.742.3 9.54+4.8 106.14+9.2 90.1+14.3 1 93.6%£28.6 79.44+20.8
(33.1+9.3) (9.6+4.7) (107.34+5.0)
¥ AP activity was expressed as a percentage of the untreated control ; Mean+SD.

¥ Saturation density was expressed as a percentage of the untreated control ;

Mean+SD.
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Fig. 10 Electron microscopic enzyme cytochemistry for AP in MKN 7 cells
treated by hydrocortisone (Lzg/ml). The density and width of rea-
ction products on the plasma membrane were increased. And small
vesicles, rod-like and horseshoe-shaped structures (head of arrows)
in the cytoplasm were also increased (< 7,000).

Fig. 11

Electron microscopic enzyme cytochemistry for AP in SCH cells tre-
ated by hyperosmolality (NaCl40mM). Intracellular reaction pro-
ducts such as the endoplasmic reticulum (ER), Golgi apparatus(GO),
mitochondria (MT) and perinuclear space (PN) were clearly obser-
ved without freezing and thawing steps (% 7,000).




18 FRE 2Rl 5102 &

HREHC L A4 AP TR LU HSAP 0%
{t% Table 3 Wk Ui, @kl X 0 3 ko AP
TEM G FIC ES L, hydrocortisone (I MNK 1 &
MKN 7 @ AP fEi#% ER&EH, SCH @ AP &
PR e B S 2 ik oo, Wi, NaBT i SCH
D AP iEMANEE FR X, MEN 1 & MKN
7 0 AP EHICEEEY 5 0o -7, dbe AMP iF
SCH Tt 217% O L5, MNK 1 T 167% @ L%
bfoh Lok, MKN 7 Tt 102% &3 & A S E(LH
{, MKN 1 X0 MKN 7 Bt SCH & oORlic—iE
DR & Bedtsh 1. —H, RA 2 MKN 1 & MKN
7O AP FEMHAEWHCE T 2o, SCH &%
Hadth ot ﬁ:’;, HSAP ifto &L 27T, £ AP
EHOE(E L @ERgETH D, & AP iETEo& b,
4T HSAP i e 5o s Hr bt

e LB A D B A R S A R Ao LS,
hydrocortisone, Na BT, dbc AMP & %255 AP 7h
A E5 & o Siacst LT, Ao Riheeh §
K&V ots. Fi, MEN 1 & MKN 7 0 AP %
HEEFNEEL RA &, BCEELY L2k 1o
(Table 3).

(2) HilaN AP 7&

PERIfE DAL

15 HesT 1 H

AP iEMES R S AL 0, TR oI
FORERE, FRRRPNER I RO TLE RN O LA & B O
whiA bRt B, MKN 1 & MKN 7 & Tl
PHZAVIND EHR & A B IRIE o SUSED O B8 D B
T -t (Fig, 10).

SCH Tuh@EsElH 50 dbe AMP LB X - T,
BEESRMBALTR I T AR D ER T AP TEEAY A
B b L L pie & (Fig. 11).

—%, MKN 1 & MNK 7 ® AP {FEHEAEF
7o RA LT AP B O LA A bR, £100F
PEASA S T 4 IO 20T, kP NER B IR Ay
RLHDHEM -T2 (Fig. 12).

m. # =

TN )RR T 8- (AP) F, BB
R B A S D e POBREELF T, B
MEEoS TR BHEFHHTH A o ks
b, ELTEE L TR O, RGO AR
FRRLTE D g v, UL, To4
FEPRERIC OV T 13 & A S T e,
PLAP WBIL T4, BEER & LT 0%,
U DERRS D ke X b D RR R X S8

A=

Fig. 12 Electron microscopic enzyme cytochemistry for AP in MKN 7 cells

treated by RA (334M). The
ma membrane.
eased (X 10,000).

reaction products were only on the plas-
Intracellular reaction produects were markedly decr-
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BEORAEL EOBERYET L A0S h LS
FIT L AR, RSO AT B, RO
BRI BV TR 21 PLAP MEOMBEM R SR T
AHZ D Karasaki® oL - TEBMIC RN A0
LAT, OB E RS S OMGRE X 0 EER s R
LI O,

PLAP [ZHEIL 7 HSAP o &ML b LT
iR
Regan isoenzyme (& Fishman 517 I0RSE FRZ
FEHOMGPC RS hioboT, FRmcd i
&%Wk%}mAP&ﬁM?L%W&L(ﬁiéht.
EITESRL N e A ) -8
BEOMGPRG A E NI4T, Regan isoenzyme
X CEITV A, L-leucine 5 L0 EDTA 4t L,
LS A RT AV S AT R, Thb
HuFh L BESh LGNSO THS,

A e, ffEWE, L-phenylalanine, L-leucine %5
LU EDTA &t 28 L - Tt 5 &, MKN
1 & MKEN 7 @ AP (£ Regan isoenzyme {ZHI™ L
SCH @ AP (£ Nagao iscenzyme [ZH1¥4 5.

IEHED PLAP bBRIKENC L 0% < DBICHISHIT
ELLEDFER T A 57 v F VS KE T
i, BRI 8 (slow), F (fast), 5L l(interm-
ediate) O3B RBTE, T h oL ToMEBE Lm
LThBR AL, Regan isoenzyme (1 S oo L7
B, F ok FS O L4552 BT
BUvTi, 1,000 Bl 1LV 5 IR HERERE T
(LA M BRI E 4 5N F “Devariant” H
ff7fE L, Nagao isoenzyme (LI i T540E
Wb T A2 X LI IEEMSIC BV Tk Regan
isoenzyme & Nagao iscenzyme OHM 1% 1 TH
HEWEEINTHLOTW WEHbict » T “D-vari-
ant” OMBHENAE L (G b0 MR D

IR, RY T2 UNT IR I F T M
ZHLH I LR E T PLAP % 8 20 subband ¥
THETHZ Ll L TS, Fhic ki, Regan
isoenzyme (I PLAP @ slow band ¥ L, Na-
gao isoenzyme (I X LML O TR DLV band
ELTHRMENA, HEEHEOR) T 7Y NT L FT 557 4

VbR BGCIEBREREH TS, MKN 1 & MKN
7 it PLAP DY slow OMEICH—0 band
ELTik#E 2, SCH 2 PLAP @ main band &
N EBICEIEL 0OV band & L THkEIS Mo,
oo st HEAKBFIS MKN 1 & MKN 7 &

Regan isoenzyme & Nagao isoenzyme & A

Nagao 1soenzyme £,

SRRSO BN T v ) R R T 2 4 — iR 19

i+ Regan isoenzyme & —E L, SCH I Nagao is-
oenzyme (Z—HT A5 L% RKLTW5A

AP DBEREE LTHREIN S S EhH oDk, #il
N AP O 2 MM RN I %’~~§}olﬁjé’£i€'€?“
LITHDME T 2N T o fetcd EFE L LR G, S
T, BRI @B nh A L o HiE %%nw %ﬁw
T, MEANSEOZ Bl S i, Tokumi-
tsu B0 5 HeLha TCRC—1 Tl iodk o, 4o
FEHFER L Regan B, Nagao B4, AP (4fth

DAY IR & n@r b A TER 2 h, Golgi #
x?g CAEffi % 1o 14, MIF)”}@%«\%@L ENAET EEEMNT
Ted, L, 3 ray R 7Tk A FEERC oL
TEEDEALRPTHE . @bwﬂ; P LS AP
TEEOFE D 5\ L IEER L, EA L - iR EA
AHRA TR AR SN T AL 2R LTV 5.

ERIEAE AT, AR LS AP ENO
RS & DGR Nk, MRS Y 52 o -
oo Loz &, SEMVA MKN 1, MKN 7 % LT
SCH & HSAP oficidbis< £4 autocrine H'g
BEEGUE SR A . HSAP MRV BB TOR
RRFELTE < hdinid, 5B DORERFRC L -
THRET ALELRHH S .

FEEEHROMIEBC B g b AP IEMO R,
OB L O ko, & Qe RKafbtEoiiic
BIS LTV A RGBS TERLIOD®  Ianl, SE0E
BT 3 ks Lo AP JEME, BREPIERS DI
THLOO, BMOBICERGEL T E 0, Biostbud
MR LREPER AT TELL ER R L.
IO &k AP DOFERDHIIO S b B L U R S B
LTCWAURENRTHL L@ L T4, AP o,
— TR RO #EF5I @?%kmf\ e f Tt okt
FHeLTomska ol s TR YET 2004
Lihfcl., 2ok ’)fﬂ"#?{éi el RHAR (CEA)Y 1@
BLWThiE %T%*%T’CL %9

FERIEAEIC X A HSAP OFEL, Fishman 530
ZiE, DNA Sinfl#E I h 3 2 Ltk ), HSAP
DEHABGEEN S S B LU G 1/8 Bosmban 5
ENATEEEBEEEINRTCLH, OB 4R
P EhDL & BE 9T 5. L L, hydroco-
rtisone, Na BT, dbc AMP 7 &, &4 oMl 3t
LTiaA & <Cfd 252 &, AP R ED T
AL E, BSEERC 5 5 R L BEEIC S A IR & 4y
FTCEZLBR, BREV R L sl 5 & BT 5.
ELAD AP WL, TOENEYEDL LD



; FTR R

BEO FLEA B - TH IR BRI R & L TR 2
Bl RS TR B A b ET -1,
X7, MKN 1 & MKN 7 @ AP, 2% Regan

isoenzyme (3 hydrocortisone (= J - T DEPEAL
Bt h, SCH @ Nagao isoenzyme CLiGVEL

EH bRt COFERTEROEE S LT

B L, oo eBRS LG DS pivbhis, b

¥, Regan iscenzyme » 52400, T4 LT HeLa™™,

C4130, KB, T24% £ LT MKN 1, MKN 7 &

Lo o cell THhbH, hbid

LD AP IS

non-trophoblastic
hydrocortisone H¢ glucocorticoid
T’ifﬁéﬁ?@?}h %, —Jj, Nagao isoenzyme wFfod
., FE LT BeWo, Jar®®, JEG-3% 4 LT SCH

- trophoblastic cell THH, Zi bl gluco-
corticoid w1 ¥ AP IGTHEFEE X oy,

MEN 1 & MKN 7 @ Regan isoenzyme (I, RA
L THELCHS A0, SCH @ Nagao isoe-
AETH -1, B BB ERHRO HRT-18

LR

nzyme ($AE

Table 4
Cell Lines

sAMESE 102 %8

1% Wineatr 1
Tk RA WU b T AP DFIRRE F A L%,
F i, TR D Hela 65 Tl glucocorti-
coid WL b AP OFEN RA wr-THHEZ2RAL
EHURERTCLAY G B, RA (L non-tropho-
blastic cell @ Regan isoenzyme D#fVE4 HIHH4 %
7%, trophoblastic cell @ Nagao isoenzyme ICif
WL 2, glucocorticoid & RA &l Regan
isoenzyme X LTt Fosiia - T A, &
7z, RA Hfﬁ]m?{'i&iﬁ DA SRS L, HWOHE L
L. DHEENICER SR T 15ﬂu:ﬂ’>’§f§~‘5’f{’%?fé&
W 61"!1 75?% B HEZ /:) & z’\ , HIREBE Loz ok T
DYNE & fff,ﬁffff) 4 }‘1*(1 (542 o & huRiE & h
5.

NaBT uf, AP OB ENEY&EDHLL2TH

ZypyIn a2 pLAP oL o kL Th, NaBT
7 Hela, HRT-18, 5L 0 BeWo @ AP iftE% i
ML Z A LG ST A0 U Ui h, F
HOXE T, SCH @ Nagao isoenzyme (751D

Comparison of Inducibilities of Regan-like and Nagao-like Isoenzyme in Human Cancer

Modulators
Cell line Origin References
NaCl| Glucocorticoid NaBT |[dbcAMP| RA
Regan-like | HelLa Adenocarcinoma, T 1 1 1 CLM ] 3003739
iscenzyme uterine cervix
Ci11 Squamous cell i 1 - 41)41)
carcinoma,
uterine cervix
KB Eptdermoid carcinoma, 1 1 32)
floor of the mouth
T24 Transitional cell 1 1 33)
carcinoma,
urinary bladder
HRT 18 | Adenocarcinoma, 1 1 36
rectum
Nagao-like| BeWo Choriocarcinoma, > 1 1 34143)44)
isoenzyme uterus
JEG— 3 | Choriocarcinoma, - 1 1 35040044
uterus
Jar Choriocarcinoma, — 34)
uterus
A131 Epidermoid carcinoma 1 1 45)
® 1. increased; |. decreased ; —. unchanged.

" Inhibition of glucocorticoid mediated induction.



B el

BEHEESI N, MKN 1 & MKN 7 © Regan
isocenzyme TGO EZD Bhich-7o, 1,
#> trophoblastic cell IRV THEIRIZL O
SCH @ Nagao isoenzyme (I dbc AMP & & -~ T
Wxhsn, MKN1 & MKN 7 @ Regan isocen-
zyme (¥, MKN 1 T@E8EHFH, MKN 7 TiEA%
EV S EO@EEF RS I - 1

PLE, & bR - TEE Eh S HSAP @
EMREY NS DS Table 4 DL D5, By glu-
cocorticoid H 5k RA Wi 5 HSAP iEHDE
EHDLFIMEOFERL GO OITRACL 2, b
T AEEEOZELH O ETHRIFLTED, L
L, HEERRAITLpleDOBEWEHL L, P
m%mmmﬁﬁﬂwmkﬁm#% ZEEMD, Re-
gan isoenzyme & Nagao isoenzyme & O™
PGS ok - i EORE e B8R S A LS

Bbh A, ol L, SV 3 o TR
01.«:0’?’?}( D AP R aErE L O A Th bR diERls
LT Regan iscenzyme F XU Nagao isoenzyme
T Ay o vEEVERIL, £hicd D mRNA
A1, cDNA RAFRIL T &L, BT

BECETLCNOOEREFIL Tunid il s
feEELT B,

e E S HSAP O B RBIL R 2 OEVIFE Ik
WTABRAD, ThABREEAREO~—- -4+ 45

I d b B, BWEORGE R TGO R s
MEBEz3, 5%, 2508/ radioimmunoas-
say HOBMFELADLENS. Fi, HSAP (HfuEmc
BEhcgbBEEmOEaEER L, Cololdic
B Eh 2B L, MR E IR E O AP 55
Tb. - T, BHMilapEsR ]I 05w Ehs
WA EEE Y a-7 2 b7 o54 Y (AFP) e K1
Wty =4y MR 2ENIIRE LToE#D
BbTREWEEFELLNL®. %L MKN 1, MKN
7, SCH @ 3 ¥k% Hv, & —4"y pMEEESEBEIC L
TORHOREE A ERTHI LS I LA LHRETHS.

v, & B
1. b FEEREERE 9tk 5 MEN 1, MKN 7,
SCH @3 ¥t HSAP *HL, &ET I/ BB LU
EDTA & X A&, Sk sy — vt MKN
1 & MKN 7 @ AP & Regan iscenzyme, SCH @
Zhit Nagao isoenzyme & &2 bk,
2. EEARINRHIEILES ARG 3RO AP T

b EEEENEORBE T LA )RR T § - IR 21

PEDIERANE B2 UTHIRIBET & - 1o 5%, AR/ Es
nw%nmmmm. T CHEE, L b3 v FY T BLO
BB LA DR, ShOHING AP BrEgt
COBEREOOENGKBERE mT L0 s E2 Bl

3. Zho ke HSAP Gtk & Tl Gt oo vy
FCKAF L Tin o, AP oSO 5 b X O
B BE LTV ANRENE D B D 2 A AR S hte,

4. e v v ic HSAP O @R LB O
W ar, MKN 1 & MKN 7 @ Regan isoenzyme,
LU SCH @ Nagao isoenzyme Ol #1058 1
THGEE MRS 2, i FH D iscenzyme
DFEA TR R T A AR A S h.

5. AW TR E L3 Hid HSAP OEi/ LT
HAH T LMD, B/ radioimmunoassay OB,
= RO R e Lo S LTTHIIT
BAHOLt A, FEER R & SR o R SIS RE o B
ALY 2T AL S0 HFF SN 5

MriLAwdlon, BEE, BREEEO L
o BT AP — AL R - B2 A H DN
S CEA T AUPUITIE ¢ e S (VY S U S N & A N0
FATH T, PR, WE L R
KEBE T AP AG A — R, B
PEED « RZHIGERE, B A0 0 b B E &
L. medhic, BA @m0 LM FOETER Y
FERE AR AR S PR ORI O J’J
T AL L e

(FHXOEFO 74 B AR aR e,
Fraalml AR E AR, FI0l0l H ARERIKE uREE
;"'?; L,J\V'f%\«‘&l TZ. ‘

B OE R
AP : alkaline phosphatase
HSAP: heat-stable alkaline phosphatase
PLAP: placental alkaline phosphatase
EDTA: ethylenediamine tetraacetic acid,

disodium

NaBT: sodium butyrate
dbcAMP: N6 0% —

3", 5"~cyclic monophosphate

dibutyryl adenosine

RA: retinoic acid
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