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Analysis of Cell Growth and Production of hCG, 8-hCG and SP-1 in
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BE MEROMBRENEELEET5ENT, BEDOREL S 3EEOEENERMIgk(BeWo, GCH-
2,SCH) AT, FhboEUM, HEMEDOMET DU Methotrexate (MTX) ¥Rinic X % HifgsE
FERER, hCG, 8-hCG & Pregnancy Specific g-1- Glycoprotem (SP-1) EASROBELEHEL, HUT
DRERBEI,

A MTX 3EFRInES :

1) BHBET Ik S h, hCG & B-hCG 1 3 BRI\ rxi%zi%ﬁﬁﬁﬂ M S WO TTENBILE I h,
T L AR BT oW, WEl X ko, ,

2) #HaA hCG, B-hCG D EEL, BB ICHKH S e hCG, -hCG OEEY - & — VIZELPL T
7.

3) SP-14%, MRaM, FEEWF L LERBHOERIRE E C2.5ng/ml LIFTH O,
- B: MTX #inks

1) BeWo, GCH-2, SCH » MTX ¥in LJ: Z;,fffﬂ}}ai%ﬁé hCG, g- hCG Ei@mﬁ@ EHOTHELULT
Ve,

2) MTX BESWTEST S &, 10781077, 10-°M ¥sinC, #IBa#45EE dose dependent i34l x
h, hCG, 8-hCG 4 ¥hi dose dependent 1T Lt

3) MTX 24B5R, 72BER, 168EERAVRINICIST, MifasEsE, hCG, B-hCG, SP 1 @Ei&ﬁ%@%

%m%@mxa%BﬁK%mW&%hkﬁot

Synopsis Three choriocarcinoma cell lines (BeWo, GCH-2 and SCH) cultured in MTX or MTX-free
" medium were investigated with respect to cell growth and productlon of hCG, B-hCG and specific 8-1-
glycoprotein (SP-1).

MTX was administered at the concentration of 10~%, 10-7, 10-¢, 10-°M for 24 hours, 72 hours and 168 hours
from the fourth day of culture.

Each cell line demonstrated that the cell growth and production of hCG and 8-hCG were dose, rather than
time, dependent. 10~°M or more of MTX had a distinct effect, but 10-7 or less of MTX had little effect.

S was produced at a low level during culture regardless of the medium used.

The ratio of the extra- to the intracellular hCG level was shown to be about 100 : 1 after the administra-
tion of MTX to BeWo and GCH-2. It is, therefore, possible that the temporary elevation of the hCG level
observed i vitro after treatment with MTX is the result of an increase in secretion of hCG, rather than
cellular damage. ‘

Key words: Choriocarcinoma cell line - Methotrexate « Human chorionic gonadotropin *
Specific §-1-glycoprotein. -
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BEERT B D0 E 5 BERGPY, B D WIRERED
A MTX WP E2 R T30 B3 &
E2EE I N, BIEEMEREMRC 5, BED
Bk R vE VMBI MTX X3 % &t
Wi L oW MBI nEEh w5, ik,
ATlfith Pregnancy Specific B-1-Glycoprotein
(SP-1) bR EOEE~—-» - LTEHEA
TW5H, Ffk My A TcolasgichT
W5,

SE, ChbOREZBEHTH—RELTEED
DHEZETHRFL 5, 3HEEMIE (BeWo,
GCH-2, SCH) %\, ZhboMisasi:
PEETH L L b, MTX ML b Zhb i
ED XS REAESZT DI OWTHEER 2L
7z, _

MRFE

1. SEEAE

IR SRERE M ARk & L C BeWo, GCH-2, 3k
IR MEREMEE & L CSCH % B Wik,
BeWo kit ~2 2 2 —EROBREBHEEE & L
TRARIh T e d D% Pattillo & Georgeic
X oL hicb 0T, GCH-2 #ki%, A B X
DA RAZ—BHEKE LTETZLERT DTH
%5, ¥ SCH B KE L 2 X Y BT BERBRER
DEERTH S,

2. BEEIE ;

BeWo, GCH-2, SCH %* = #1 £ :10.5—1X10°8
8, Plastic flask (Lux #8580 W %A%, HE&
¥ %, RPMI 16401210%FCS #in 2. 7 D&
7o, BEEW 3ml inx, 37C, 5 %CO, incubator
HATHERELT ook, BERIL, 24RFHEC &
AL 7z,

3. ERGE

(1) MTX % RPMI 1640CT#&HR L, 1078, 1077,
1075, 10°"M sl L7c, B2&EBm 4 HB X v, £
FLBE D MTX #24FK5H], 725, 168KFEIERMNL
LIF oSt U, MTX B SERE, ilhlo
BREFED X 5 24RH & L ez L,

Q2 MREOEAYBET H-DI, 0.1%
Tripsin+0.02% EDTA B¥ ciifaxEML,
Biirker-Tiirk 5tEEBCTEE L -,

HEREE36% 15

X1 Cold preincubation method
Sample (100u1), Rabbit anti-SP—1 Serum (200.u1)

inubated for 16—24hr at 17—27C

4
+ 12 —Labelled SP—1 (200x1)

2
incubated for 16—24hr at 17—27°C

4
+ Goat anti Rabbit IgG Serum (1001)

2
incubated for 0.5—4hr at 17—27C

4
centrifuged for 20min, 1500g

8

recovered the precipitate

2 2

measured radioactivity

(3) BEEEE A B & htz, hCG, 8-hCG, SP-
1 DRIEZ, TR ENOREEK % 2,000rpm T 5 45
HMEWL, o LEE%X X% & L T Radioim-
munoassay (RIA) i©X v IE L7z,

(4) #Bad o hCG, B-hCG, SP-1 DHIEX, *
hZzhofifaz, FCS free RPMI 16401z C 3 [E
Bk, 150W, 0B CHREHER CREE) L
800rpm CTiE{L, EiFE%E RIA X b HIEL 72,

(5) RIA JI%E1%, duplicate sample iz TfT7e>
7z. hCG 1%, CIS # RIA-Kit (BIERE2.0~250
mlU/ml), 8-hCG %, CIS #: RIA-Kit GlEREE
0.2~50ng/mDiz & » #IE L7z, SP-1 X Hoechst
#: RIA-Kit T cold preincubation method (GHIZE
BRE2.5~50ng/mD THEIELZ (K1),

wm R

1, MRE#EIEAES & hCG, 8-hCG, SP-1 D E4
BRE (M2)

FIRHETERRSN Y, SRR E LS EBAR2~3HE
w#F B (lag phase), Z @ #% xt # # 58 #
(exponential phase) I A b, B#&EBIIA 8 HEHE
BreEE i (stationary phase) & 77,

BERW R S e hCG, 8-hCG 1%, 3#ké&
SR BETEIERNC WO TLERTED B, L
A5 sETE R iz hCG, B-hCG @ 4 W i4l X h
Jo. FTicMBaR o hCG, B-hCG 1%, EERHITHK
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M2 MkasgsERER & hCG, 8-hCG, SP-1 EAERE

~—x— fila
—a— hCG
| =3 [~hCG
—e— SP-1

B~hCG

ng/10°
: hCG cells SP-1
Cells mlU /108 ng/10°
X 108 cells cells
<100 10 7

Days

H X7 hCG, B-hCC D EB L BEED < & — v
iRl e :

SP-1 i3fam, BER S & b SRR bE
HREE TR EALABRELTTH O, L
L, BERE2~ 3 HEBMEAR X OEERS
© 0~5ng/ml LR TH 1,

2. MRHIERR T 5 MTX OFE

ZERNERMERKS LK BEO MTX
e X AREERBRE L (K3).

BeWo, GCH-2 1%, MTX 10-*M 24R:fs, 728
R, 168RFHEIRINIC X b MfaFE IS L, SRR &
ZHREIT A0, 1077, 1075, 10-°M ¥ X
DB S e HREIIEI VB S hic s, ThEho
VhnmRre] (24BFRE, 72MERE, 168EERDIZ X A ET,
bl hot, MTX 100'M £10-M &g
FARBETEINE I BB e RS b, T b,
MTX 10-"M ¥inci, HmaioMmasis 2 ~ 3
HRERL, TORBOHMELEM® L. —7,
MTX 10-*M B Eofincid, M dsingio

B8-hCG
ng/10°
hCG cells SP-1
Cells mlU/10° ng/10°
X 10° cells ells
20030 +7
L I Days
4 108-hCG
Bewo hCG ° ng/10° SP-1
o mlU /10° cells ng/10°
cells cells
/ N
5 x 10010 7
Aﬁ'\}’:\\ﬂ
T TR I ST I, | Days
123456738
GCH-2

H950% 1 FE THA Licdy, FERT 5 & & 7o HEE
IR EE A BRA L e,

SCH %, BeWo, GCH-2 & R#ic MTX 10-*M
VRIICRIREE & 221370 <, MTX 1077, 10-¢, 10-5
M FRincHEENHI O RE I iz, BeWo, GCH-2
1%, FRENOEE CORMBHEIC X 5250
Biieaotest, SCH Tk MTX 107"M 2485
Ve bnik & T2RFREURINES & T s\ T, 24FRERITR IEE
L b T2REREAYR INEE D 7 DN BEREINENE U ot
LA L, T2RERSVRDNRE & 168RERAVE IS CIE, ¥Rin
B X 22 RBE I RO,

3. hCG, B-hCG, SP-1 EA X3+ % MTX ©
2

MTX 1078 ~10-SM24KsE¥Inks © BeWo itk
W10 ~107M THIFE H X » hCG, 8-hCG {E
X kAU Day 2~3 iCxREF L HLER LT H5 ~ T 15
DEZRLI(X 4), 72100 M72% X O'168K5H]
i cEmE R (Day 5) & hCG, B-hCG 13#y
2EDEERR LD, FOBEIKREL L, 107
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X3

Cells
X 10°
10

BeWo

Cells1

x10°
10

GCH-2

EENEREARE KT 5hCG, 8-hCG, SP-10 A HRE HEmE36E 15
MTX & BRI O HE5E ph47
Cells Cells6
X 10° MTX x10 MTX
10 XIO’SM 104+
T x//X1o‘7M
5+ 4 51
107°M
ST 1075
[ L1 ) 5
12345678 910Day 12345678 91011Day
Cells Cells
X 108 MTX X 10°
10

3 1

;*:_x

x107°M

—x=X10""M
) !

Cells 1
X108
10

SCH

MTX

56 7 8 910Day

x 107 M
*107"M

g

X107M
107°M
1

Lol ) )
12345678 910Day

A U 24BFRIR SR

X 4 Effect of MTX upon hCG and B-hCG by

BeWo cell
hCGmIU /10° cell

Cells
X108
10

500

4001

300

200~

1001

o-

B-hCGng/10° cell
501

404 MTX
304

201~

10f~

y @ control

—x— 1078 M
—0—10'M
—a— 107%M
—8— 107°M

Day

7

8 9 10 Day :
B 72w # 5 C . 168HE[H s 5-7F

M72% X O 1688 ¥R N Day 6~7 IR & fE %
T ERAIBEE I KCG, £-hCG{E 1296+ 35
mlIU/10°cell, 12+3ng/10°cell THINAT & HX 5
~ 7o EHEThol,

GCH-2 1310-"M72% X U'168HKF [ ¥s in < hCG,
B-hCG D FEAE H TUHE T 5 25, 168IKF i ¥s i B i
hCG, B-hCG 1219+5mIU/10°cell, 4+ 1ng/10%cell
Dy B B B H42+9mIU/108cell, 7+1.5ng/10°cell
DRI E EEDK, 107 MT72EI% 1T Day 6
1z, 168EFMEIE T Day 51 hCG, 8-hCG D&
ENBEEIN, L2L BeWo D RILEZERRD
W3Eo ERIH o (M5, 6),

SCH 3107"M72% L Q168K CHETF D LA L
HEEINT, 10-°MT728FHE], 168N I L
TI—EDMHEE D it dyors,

MTX e X 288K+ & MkaA © hCG #e
B HEs % BeWo X BT T7eo7z, MTX 245
MG 3 B B OBERF B L O#ilaA © hCG
(X107°M & 107SM WA TR FRRE CGEFISEYS N
Kp) LHABEERRLERAO™mETS ~TED
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M5 MTX 10'M %I 0B &+ hCG, B-hCG DHEB

—t— 5
——p— WCG
—O—— [B-hCG

Cells miU /10% ng/10° Cells mlU 7108 ng/10°
%108 cell cell x10° cell  cell
or o ‘
A L] O N @ (o]
L  -hook10 sk <100 F10
9
: L1 | QOO S
1 23456 7 8 9 10 Day 1 23 456 7 8 9 10 Day
Cell Cell :
< 0° BeWo mlU/10° ng/10° e BeWo /105 ng/10°
: cell cell cell cell
®| O
-100}-10° 4:& -<1)O
10 Day 9 10 Day
K6 MTX 10-°M FHinkrorERE F hCG, 8-hCG DHR
—a— Hi %k
—e— hCG
O B=-hCG
iellgse mlU/10° ng/10° cells , mlU/10° ng/10°
; 9k cell cell ok cell cell
A e |0 A ‘lejo
5| -i0of-10 51 00110
- P 1 L R
1 2 3 4 7 8 9 10 Day 1 234567 8 9 10 Day
Cells BeWo mIU/10° ng/10° Cells BeWo  1U/10° ng/10°
cell - cell X10 cell cell
. gl -
oo 4l ,
10010 5 . 180 _010
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X7 MTX HmmEoREEE+ hCG, 8-hCG DHER
A ff% e hCG o B-hCG

Cells mlU /10° ng/10°
X 10 cell  cell
9..

A ® |10
5r 100110

1 )
1 23 45 6 7 8 9 1011 Day

Ce“S6 mlU/10° ng/10°
X10 MTX 107'M cell  cell
9 L.

Ty

® |0
100 +10

SCH

K8 MTX ®hCG (mIU/m) EECRIEZTHE

(BeWo)
hCG mlIU /10%cel} Day 3——
in medium
500 [ Cell _
[Z3 Medium
400}
- —
300}
200} hCG ntU/lo%eu
in cell

b F‘% F_% l_ TO

; ] 1z

control  107%M 107'M  107°M 107°M

MTX concentration

BETH o, Tl BHEO hCG DN &8 &
BEEEBKROHL/10TH 2753, 1078, 10-5M ¥einFE
DFNITHIL/40T H 0T,

3HED SP-1 EA Y L5 EMIFEM Y OELARER
Pl MTX e nwTd 0~bng/m A% E
B L hCG, g-hCG o MTX G & 5 —@o
FRIED LI inhoTe,

Cell
< 10° . mlU /10° ng/10°
MTX 107M cell  cell
9l
A ® |0
5t 410010
Ll 3| L
o } 2.3 45 6 7 891011 Day
ells 6 6
5 6 mIU/10% ng/10
xgl(z ,MTXIO M cell cell
A @0
5t 110010

I R w5250 SR RO SR 000 SE|
123456 7 8 9 1011 Day

SCH

z =

T, 1EYR & BAGRD 75\~ hCG EEAE R & MBS
L DI hCG, B-hCG D WBEICZEDL D 5 L)
EIRTWS, ZEESLOMFLTCVSMER
BeWo, GCH-2 i3 F M, SCH X3EEREM—R < H
5, ThbOMEBERKEEZAVT ZoRRDEH
BIRET L C A iy, MifaRE, Bk & hCG, g-
hCG EARBER L LIt o Tz, RELYOHE
bH5 Lo, 3R, BIFEULCERZRL,
MTX 24BN X A Z4bd, 3 HRRISIEE
LEREEEL T, b, MTX FHinkER,
FIOHMEEY B2 THRFTS &, MTX
WINRE 12 X % M islizh Rk, MTX ¥hn
10-8, 107, 107¢, 10~°M ®JIHIZ dose dependent 75
Kit%, 3HRTBIEIh,

hCG, B-hCG EAER » 5 & BeWo, GCH-2 &
SCH B\ TETDOENRBD b, MTX &
B & hCG, g-hCG mEAEX, MTX 1078, 1077, ‘
10-%, 10-°M D JIEw= 80 U, MFuEmE sl & [
#¥£1< dose dependent 7 RILEREE I i,

MTX FnEERc X 5, #0588 78 #04l % 51,
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hCG, B-hCGEE 4 By RB X, 3 #k O & Hn KF
(BeWo=40W5fE], GCH—2= 37k, SCH =728
M) OEXEZ2D L, ThEXhOURIIREI X %
BEREN, BEIND LHNS v, Wi
FEIFEIRE, hCG, B-hCG DHWE X BIFE L 7o is
BE 5 s 73:%01 15D b e hvoie,

Zh bk, Skipper et al?ic X A5 MTX @
selflimiting/EFz X % ® s, Fider, L], Aidells
et al.' @D\ 5 [EE I Heterogeneity D H % & &
b, WEDCHZMBERADOLBIELOTWHER
oD E S EDEERD HIXRBETH O,

MTX GiniEE, Bhicouv T, Mg,
hCG, B-hCG, SP-1 EAEREAR RIE L 725 BeWo,
GCH-2, SCH XA b e ZE X BD b T, B4
DREREAIMEEETHOTD, XHDTEL LM
Faksted BT 5 2 E QRIS R,

RIHERALF RS, T ERICHR B b4 B —
BHEONGHEEEFOFEERCHEL T,
Bagshawe'?, G5V, PUEHIC X 5B
@@&E#%@WM@@M@#«@&&%%E
T 5 LR EHER L Tz,

SEOMIRA, BERHR~B S hi hCG, 8-
hCG DHIERER I X hiE, hCG, -hCG DN
LEEBWHOHTE, RIE3KREDEFRETH
1/10, MTX ¥RInEsD hCG ELETTHERFTHI1/40T
By, BEEINKKCG, B-hCG i, MRNCER
Shp L EbCMEA TSRS EE 2
bhb, LienoThil &b MBEEECX 5
hCG BHBIENFERR Tk &R TE .
¥ %% b OERRERIZ, BeWo #k© MTX ¥in
X b —@to hCG LA 2 #%E L7 Speeg et
al D5 R L FEThH D7, Speeg et al. i,
DES% Hussa et alODERER L &2 T
MTX 2:flifaRiio SHIRT~BEE{FIE 3¢,
SHhiE Gl B~ O MO KRS, DNA &Rk
£ 1L hCG, B-hCGDEETLEL 7= bT L HEA
LTWw5, BASY, AFI513, BRAEYH
WhTERBE b7 7 v—5C, hCGEHE X
cytotrophoblast & #& Z #il @ 2> & syncytiotro-
phoblast FEFEMIT~ L SILL T BEDOH
THELTLBELTWS, FEDL S, MTX Hipnic

Pos
-

PRt

19

IO EBMBROHBBEEARDTVER, Zhboi
JADREE, 5 VEERICOWTE, I 5IEM
KRAPDETHD EEZTD,

SED 3#kE D MTX 1078, 1077, 10~ IE

- 12 dose dependent 12 V] ¥ #Y 7o fR RIS RE NI & TR

Lz hiestLt, MTX 1078, 1077, 10-°M D JiEic
hCG, B-hCG DEATTHE L 7= Z &%, FEADOD
DNA &R Z A iHl 4 2 MTX BE K X

D, BLWE V22 HRMELE &, hCG, 8-hCG
DB DS WTTHE B BIERH B LT HH
He—HKL, THRRMEEEYR S 3 MTX B
B X 5 i mEz Ry, —~ o BT Rk
LB F I NSMBOWERSL, T/ B bCG, 6-
hCG EARFELBEREYBEL T2 LH#EAZH
7z,

SP-11%, MEMEBOEE ~—» — L L GEE
IR EEB &R TWB8, ZOoEBERICOWTILA
BEMEE L TR, BifE, BRRESP1 & LH
EDRRBIGPH 7 hCG DT &L AR5 &%
EMRBOEE PR CHEECERATH B LH
%: g hvc l« N 620)21)24)25).

hCG & [E#RiZ syncytiotrophoblast © #aE A
B L OMRE L CEET S SP-1 B MTX Xt L
TED LS RIS R hEME Y <~ THE L
7223, RIA KX % SP-1 ORIERESRIC & RIEH
By, ~EORMIBOLNILIOK, MY D
SP-1 B, MO THECEEEPRHFEBL T
b, 0~10ng/ml OBHEADOKEE L BRI hish
e, A E LT, MBS full sheet 12 72> T s
DRIEI NS Z &23%<, MREEMHERETS LS
ThBH. SOT LIk SP1MNKEESR LT O
FETHECIMENC—-HTHERBRELELD
iz,

MTX X 2—BUEOELETLETHEDEL
T, hCG, B8-hCG LISt Tid, Alp 2Rk iGN
MERTEINRTWEHY, SP-1 B+ 58451
i<, &, Tl o7 RER T, < %< &b hCG,
B-hCG L@BDd Bz & 5 In—BME D BE AT,
SP-1 iR\ TEE I huighotke,

X’
L. AiFER, KE 8, BAEE, KSREZ, @

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20

10,

11,

12,

13.

14,

15,

B EBM 813 5hCG, 8-hCG, SP-10 E4 B EE

EM | MEEF KT AEEAM hCG OHIE, B E
feeE, 21:593, 1969,

MEEF, FEXESB, I & SRR®S, H
FOR, BHEERE D EREERERERA R - F
~ v AV ERIEERE, HERE 3

2055, 1981,

BAEST, EBFXETF, HALH, FHEX, &
DE— M%T‘ X3 %5 Methotrexate O Fl sE#
g RoOAE L O REBERBE T 5%, BE

FEE, 34187, 1982,

2i8—%, WFER, K #EF, & &, BN
S, BFARED  MESEMKEKE (BeWo, GCH-2
SCH) »#fasesE, hCG, B-hCG O Wi
<, HEEMBEEE, 22, 2 1209, 1983,

FEINES, BEBRE, WOBRE, —ZH XK, #U
B—  fERE R L CRFP o SP, (B,-SP;-glyco-
protein), SP;(a,-AP-glycoprotein) ¥ L O° HPL
DHEE & BRI T 2%, HERRE 2
593, 1977,

EmE B HIRS, XE % RBEE, LT
Ef  EERTEMROEBE L MTX 0EE
%, BEMEE 331910, 1981

RKEE—, BFHE B, FHE— TEEHE, )W
%, EFHEE, tBEA=Z  EEMERELEECH
BRrE, HRSEE 6101910, 1972,

Hrg— R %, S B XEE— EX
MELEBEOREBE LER HARESBET
=, 36486, 1977,

Hef B EBRAGECIZEERIVCEE b=
R 75 A M A hCG, hPL O FE &~ OMkg
BERE & OBIE BT A HT5E. HEMEE, 34 579,
1982,

Aidells, B.D. and Lee, A.E.: Transplanted
cultured cell from pregnancy dependent mam-
mary tumors have a heterogenous develop-

mental potential. Int. J. Cancer, 23 : 718, 1979. .

Bagshawe, K.D. : Recent observations related
to the chemotherapy and immunology of ges-
tational choriocarcinoma. Advan. Can. Res,
18: 231, 1973.

Bohn, H.: New placental and pregnancy
proteins as possible markers in oncology. Klin.
Wochenschr., 58 : 489, 1980.

Fider, I].: Tumor heterogeneity and the
biology of cancer invasionand metastasis. Can-
cer Res.,, 38: 2651, 1978.

Hammond, C.B. and Parker, R.T. : Diagnosis
and treatment of trophoblastic disease. Ob-
stet. & Gynecol., 35: 132, 1970.

Hertz, R., Lewis, J. and Lipsett, M.B. : Five
year’s experience with the chemotherapy of

16.

17,

18,

19.

20,

21,

22.

23.

24,

25,

HEREE36%E 15

metastatic choriocarcinoma and related tro-
phoblastic tumors in women. Am. J. Obstet. &
Gynecol., 82: 631, 1961. .
Hussa, R.O., Pattillo, R.A., Delfs, F.E. and
Matting, R.F. : Actinomycin D stimulation of
HCG production by human choriocarcinoma.
Obstet. & Gynecol,, 42 : 651, 1973.

Lieblich, J. M., Weintraub, B.D., Krauth, G.H.,
Kohler, P.O., Rabson, A.S. and Rosen, S.W. :
Ectopic and eutopic secretion of chorionic
gonadotropin and its subunits % vitro : Com-
arison of clonal strins from carcinomas of lung
and placenta. Journal of the National Cancer
Institute, 56 : 911, 1976.

Li, M.C., Hertz, R. and Spencer, D.B. : Effect
of hethotrexate therapy upon choriocarcinoma
and chorioadenoma. Pro. Soc. Exper. Biol.
Med., 93: 631, 1956.

Paitillo, R.A. and George, G.O.: The
establishment of a cell line of human hormone-
synthesizing trophoblastic cell in vitro. Cancer
Res., 28 : 1231, 1968.

Rutanen, E.M. and Seppild, M.: Pregnancy
specific S-1-glycoprotein in trophoblastic dis-
ease. J.C.E. & M,, 50 : 57, 1980.

Seppiil, M., Rutanen, E.M., Heikinheimo, M.,
Jalpanko, H. and Ewngvall, E.: Detection of
trophoblastic tumor activity by pregnancy
specific 8-1-glycoprotein. Int. J. Cancer, 21 : 265,
1978.

Skipper, H.T. and Schabel, F.M. :
Quantitative and cytokinetics studies in exper-
imental tumor models. Int. Cancer Medicine
(eds. J.F. Holland, and E. Frei, III.)), 629. Lea &
Febiger, Philadelphia, 1973.

Speeg, K.V. Jr., Azizkhan, J.C. and Strombery,
K.: The stimulation by methotrexate of
human chorionic gonadotropin and placental
alkaline phosphatase in cultured choriocar-
cinoma cells. Cancer Res., 36: 4570, 1976.
Tatra, G., Breitenecker, G. and Gruber, W.:
Serum concentration of pregnancy-specific 8-1-
glycoprotein (SP-1) in normal and pathologic
pregnancies. Arch. Gynak., 217 : 383, 1974.
Timothy, J.0., Engvall, E., Schlacerth, ]J.B. and
Morrow, C.P.: Trophoblastic disease
monitoring : Evaluation of pregnancy-specific
B-1l-glycoprotein. Am. J. Obstet. & Gynecol.,
138: 313, 1980.

(No. 5276 FE58 -« 4 « 1A

NI | -El ectronic Library Service



