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AMEBirAFE A% Y (Calmodulin, CaM) R A = R 1%k (Trifluoperaz-
ine, TFP) H#MHIAR B S el hEFo ey, XX ACM
ERMNZHFEMNZT TFP AEHAF % MGC-803 Mmp i /i 1 &) CaM & 14,
Fleb .2 T #%ak — 8% (Phosphodiesterase. PDE) s e b, &R AWTEP
BRI EIIL A R &M Ca®t/CaM &) PDE &, AX#AHA 4 CaM &it PDE
PER, A3t TFP A RAMER A REEWEAR ST &L BT,

X@iA CaM.PDE &M, TFP, &FM, AR & mit, 1 K& pA e

0| B

FRER (CGM) 'EFETERARNA,
=ABMAGRE C WERRK,FE C X
EMERDENATER. CM/CM 254
M ER RS, ATARE R EA R HMES
DNA &RAREFHBLELFINRE Cat
REP, XMARTERSEARAN CaM &8
BEEX., BEEN CaM AIEEARTIMRME
Ca* HIZRE THSM KBS DNA &5Y. I
BAKN CaM &R S5 ERE EHXM,
CaMi L 78 10 I Lo i A0 R S TR Y /R 7,
CaM $EHUIH S biE 2k & Xl 48 Ha
EAEMRIEAY, R CaM HHifixmamia
WIERTHERNE RN T # R iR ssE s
AR R R S T W AT B A REL

RATLIERA CaM $EHus TFP Hil A
BB IMTET] DNA &1, (Rt4n e EiE
IR SRS D LEE B & X
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FAEE Ll J5 B0 2% T N B e 4B BRI B A8
falfa¢E TFP LEAFIEHMEA CaM 5 PDE &
WEZE N, SEXBHEAAELE, & TFP
% B 40 MO B2 BO 7R FA HLEE.

#HE R HFE
L i (1) AHRRE MGC-803 4 fg
7, WRMAEIEETMESR ARERE

1640 35 E P, NS 15% NEMBE RIE &>
He37ec {EEREN, (2) EREERN/NRTEE

KN (Hp), BRARNRIEE SN TRl

B B-ER B KRS BN,

2. {L3iRF TFP, LigHmmGIZE | Mg,
R, LREMKRERNEERLEB, CaM
W, PEEFREREMTAEEE™,

3. M E HEERKRIFH) MGC-803 48
H’@EE/J\W’%E?IEE’;E, W AR, 2BlFRE

* ZHRBTEREAMNEESRHIE.



WML RN, — RGNS H, X RA
Rinmassiid, SRANSHHNEEREF
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4. CaM EMREE

(1) FFRRES CaM ] 25llE 84A
MR RAEER S EARE S E (2.5 X 10°/
) LE L, 1 ml 3% (10 mmol /L
- Tris, Immol/L EDTA,1:1 B&)IEY, #F
My, B 100°Cc KBNEHH 5 min, BH
J5 4°C B0 15 000 r/min 40 min, FEKIERK
2 mmol/L CaCl, IERFMW,

(2) CaM FEEEME RENE & 50
el, BIFEFMA 145 pl JUREZEHIK, 20 pl4.5
mmol/L CaCl, 8 EGTA, 20 ul PDE, 50 l
H-cAMP(~10 75 cpm) JGIZRIE 37°C /K
FFER R, 15 min JFELH, # A 100°C K

% 3min &IEER, TrkidthaHE M A
10% %3 15 pl, BT 37°C KB HRETE 15min,
M 2.5 mmol/L JEFE 700 xl, QAE-Sephadex
A-25 K (0.4 X 2cm) EHRDE, LEFM
4 ml 20 mmol /L FEERZRZEDE. W% BiiK, B
I ml N B %E-Triton JRERIK , RIRIH5, AR 4500
R CaM FRBETEM K CaM & RU2,

5. PDE EMMlE® A & % A H
(4),{BZEVKA BB AR EAN, REZiHk, R
B 50l BERI, B(C4)BREMIK, ERmN
PDE, R EMlgEBEC4), RFEHH cpm
4t PDE HXiEk:,

& x
1. TFP 3t A B MGC-803 faiCaM
RN ASLE B TFP ] E fadm ey

%1 TFP 3 ABR#E MGC-803 Ml mAy CaM Fikaufim
Table 1 Intracellular CaM activity of TFP-treated MGC-803 cells

‘ B MGC-803 ZAfy CaM fH¥ESE (ng /10° 40K3)
BREES Intracellular CaM activity content (ng/ 10¢ cells) D
TR g po e [T e oo | TR
TFP-treated MGC-803 cells??

1 5.00 5.50
2 3.89 5.00
3 5.75 5.38
4 5.13 4.25
5 5.00 4.38 P>0.05
6 3.63 5.63
7 4.20 2.25
8 4.50 4.00
9 3.50 4.38
10 4.00 2.75

M:‘:f]ﬁm 4.7240.74 4.6241.13

1) GHERFHENRSE TFP(10pmol/L) MBI, EH=R,

1) Fresh- or TFP-containing culture medium was changed daily for 3-day treatment,

FERE BB E™, DL 10 pmol /L TFP 4
HEBAR=XKE#T CM WE. R 1A
TFP BB RANERELENN R A
B, KN CaM &M T Bk ds,

2. 10 pmol/L TFP + 2mmol/L S
MBEABWA CaM EEMBW X 2 K B
TFP 5EXWERALEN, BmaEN CaM

S SX AL, H I BHEIR,

3. 2mmol/L FXEHNBEMARA CaM
SRHBW F 3RV, LRERELRLE
HE, HEREERBAEA CaM SR
YEF. '

4. 19 umol/L TFP #1 2mmol/L 8%

SR G ENRITEEKBIE, EFRMNE
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%2 TFP+ EXWMAH MGC-803 gpy CaM FHSBHBY
Table 2 Intracellular CaM activity of MGC-803 cells exposed to TFP plus aminophylline

SERE \gggﬁﬁ‘,ﬂc;mups ‘

AT ‘

_aﬁ%aivity AL ER IS 10pmol /L TFP + 2mmol/L &2 BEH
content(ng/ MGC-803 Ziil BR4LFER) MGC-803 Zmja o
L]

10% cells) Untreated control TFP plus aminophylline treated Significance
— MGC-803 cells?? MGC-803 cellsh (P value)
Sample sequ-
ential No.

1 5.57 2.09
2 5.53 2,58
3 5.80 5.46
4 5.70 2,07
5 7.88 3.44
6 6.13 1.64
7 5.88 3.10

CaM ik STk

CaM activity 6.0740.82 2.9141.20 P <0.005

content (ng/10* cells) .

(Mean Value)

i

1) SR HIRSH HYEFE, EEER.

1) Fresh- or drug-containing medium was changed daily for 3-day treatment.

%3 #S¥Wy MGC-803 BiamA CaM FaRnkn
Teble 3 Intracellular CaM activity of MGC-803 cells exposed to aminophyiline

s @ PR CaM FHARSE DM
Croups Samples Mean value of CaM activity Significance
P examined content (ng/10® cells) (P value)
MCSL805 Tt
Untreated 7 6.071£0.82 P<0.05
MGC-803 cells ERPE
2 1/L L e
ﬁﬂ{_nﬁgm]vi/GC%%%mfﬁi Significant
n
Aminophylline 4 3.1940.88
treated MGC-
803 cells

1) SAGRTRFHNR S 2 mmol/L HEMIRIMLELK 3 R,

1) Fresh-or aminophylline-containing culture medium was changed daily for 3-day treatment.

s EfaEiER CaM SRMXW &4 AR
A 0, TFP REE A MmN CaM I & B, R
T RE R B RANCaM & B HTEA.

5. 10 pmol/L TFP 34 B4R PDE
EMgy R % 5 Bk TFP ®DIA BHME(K
B4y PDE &,

i 174
EASAESR (CaM) 5 G 4aFR
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S TR, RENRKR MRS
EAHIRLA, TFP 5 CoM fosEfbk s &R AT
RE7E CaM %> FEYBE KX M T 25 40 H05] CaM
SR HRA LS & FELYY, Levin 5 Weiss®™
PEHER] TFP % CaM MU LATME %
Bk, TFP 5§ CaM %A BMEE RHExCaM
¥4t PDE [MGIVEREI LIRS, AT
fERy CaM iEMEJzE B TFP Resimsl B
MR CaM fEMGR 1), B EME PDE Fi



¥4 10 pmol/L TFP 2 mmol/L S¥Wige HLEX/MRFBEMKEE CaM Fmy

Table 4 Intracellular CaM activity of mouse ascitic hepatoma cells exposed to either

TFP or aminophylline

CaM i
CaM activity
content(ng/10° cells)

25 AL B R
Time of drug
Treatment
lmin

cell groups -

5 min

15 min 30 min 1h 3h 5h

ARALFLI % Al R 1.10 1.

Untreated hepatoma cells
10 pmol/L TFP #£LEA

TFP-treated hepatoma cells?’ 1.11 1.22

2mmol /L ST A

Aminophylline-treated 0.34 0.50

hepatoma cells®

1.09 1.10 1.68 1.19 1,02

0.55 0.62 0.48

1) G4 REEIREOY 7.56 %10, AR RN E BN P A,

1) 7.56 X 10° cells/sample, duplicated tubes were examined for each sample.

#/5 10 umol/L TFP ¥ @& MGC-803 sy PDE EMHF G
Table 5 Intracellular PDE activities (cp:) of MGC-803 cells exposed to
10pmol/L TFP for 3 days

PDE ¥ (cpm)
BaE PDE activities (cpm)
Sample sequential : P Value
No. FALEA B MGC-803 mpa® 10pumol/L TFP 4-EH) MGC-8037ka")
Untreated MGC-803 cells TFP-treated MGC-803 cells?)
1 26272.86 17951.50
2 18612.22 6484.00
3 24607.14 20498.00
4 28863.33 23924.00
5 28533.33 18441.50
6 22930.00 8108.00
7 21800.00 20618.29
| 24516.98 16575.04 P<0.02

1) FASREFEEEFERE 10 pmol /L TFP RN EMEE=R,

1) Fresh- or drug-containing. culture medium was changed daily for 3-day treatment.

BIPERCGR 500 FA—WERIER S 2 A et
5 TFP B &, WAL EBEBARA CaM iE
(R 2, 3), RE|BARW E T E RN
CaM FEERBURN. B, RITA/ MR BE
KA A BIRARER (R 4). TFP REtd
FrEZaa e CaM 7E¥:,  RATLART & IE BY
TFP B EWFBAENA cAMP XEHBR
HASNHER. EX TFP BN & H
Ca"*/CaM By PDE JEMERIHIGIFTRERAE F 89
ERWT., E CaM b TFP fnfill

A NER Cat/CaM #y PDE jEM:, & H
REE B #EPHMT PDE BB MW CaM {HB AYAL
FOBRFSE T ER RNBR.

R Ca’* /CaM I BRE W ER — RS BE R H:
LA, TIRIATHEN cAMP fil Ca®t 4+ B/
MNEGSREZAMEEERNREYE K M 2
—1 Ca** 5 CaM {hEI#IEE PDE ¥& #,
BIREEH) CaM #BiE= PDE ¥ Ca**t By & &
Y PDE FEHFAEY, BT A S EH, —
AR AN CaM & T E ¥ A
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Faten s, BRI s A B B MGC-803 4af
K CaM FEELLIE# e )L B MR LR A 4
— R E(REREEED, SRTARNE —5. &
MM T ESMKE CaM & BT UL K
PDE #5450 /RISEH0TE M, MATIER — 2 ik

MRS B, X R RE R AR MR R IR

FRZ—. RMNUBGEE W & 8 & 4
YR Y T ERAES, R B sl B &

MGC-803 #Hifuf by PDE fEik, X—IR
MBS F AR AR R34,

B 18, TFP & I 40 g fRCa™* ~ATP
B§. Mg'- A Na*, K*-ATP @& AU IF
FAW A (i 40 M R WA -4 BRI A B
e R i g MR RS 25 B O SR ERUAO /R . Nat,
K*-ATP EBiEHE M5 A B Eam e 5 7 80
HlAER", AR -2 E RS SIRTA
M8 AT AE M, BT 22 R SR LS 4
M43 BERRIEARR ™Y, XEHEHER TFP ]
BEfERATHARN 2N 5H, TFP X ABEH
M mH R S0 BT IR — 1R
] Ca**/CaM-PDE FHERRMHAEEME R M
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STUDIES ON THE MECHANISMS OF THE ACTION OF CALMO-

DULIN ANTAGONIST—TRIFLUOPERAZINE ON CULTURED

HUMAN STOMACH CARCINOMA CELLS: QUANTITATIVE

ANALYSIS OF CALMODULIN AND -PHOSPHODIESTERASE
ACTIVITIES*

Zhao Yali

Meng Songniang Liu Shuren

Lin Zhongxiang

(Department of Cell Biology, Beijing Institute for Cancer Research, 100034)

ABSTRACT

Motivated by our earlier demonstration that calmodulin (CaM) antagonist-trifluoperazi-
ne (TFP) effectively inhibits cell proll feration and DNA synthesis in human stomach car-

«122 -

(Continued on page 128)
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SAXS STUDY OF THE INFLUENCE OF WATER, METHANOL
AND ETHANOL ON THE LIQUID-CRYS TAL STRUCTURE OF
CEPHALIN

Sun Runguang Xu Fengxun Zhang Jing Tian Suikang
(Experimental Centre of Shanxi Normal University, Xi’an 710062, China)

ABSTRACT

This treatise introduces the results of the auther’s research in using the method of SA-
XS (the small angle X-ray scattering) on the structure of the liquid-crystal system made
from micro-hydre céphalin with water, methanol and ethanol respectively. Experiments reve-
al to us the following phenomena: in the cephalin-water system when the content of water:
increases, the repeat distance of bilayers in the liquid-crystal system of cephalin and water
widens and in the cephalin-methanol and cephalin-ethanol system, when the content of
alcohol increases the repeat distance narrows; according to the multiplies of hydro-carbon.
Chain in alcohol, the repeat distance varies from wider to narrower, then vanishes gradually
and at last the liquid-crystal phase changes into liquid phase. Therefore it is quite clear
that water and alcohol exert different influence on the repeat distance of ligquid-crystal
phase of cephalin.

e T A A

Key words cephalin, liquid-crystal system, small angle X-ray scattering(SAXS)

(Continued from page 122)

cinoma MGC-803 cells with simultaneous induction of normalized cell morphology,this work
was designed to investigate the mechanisms of TFP effect on MGC-803 cells By using
biochemical assays, CaM and phosphodiesterase(PDE) activities in TFP treated MGC-803
cells were quantitatively analyzed with comparison to untreated control cells. TFP treated mo-
use ascitic hepatoma cells were analyzed as parallel. Results indicate that TFP selectively in-.
hibits Ca**/CaM-dependent PDE activity rather than the PDE-binding activity of CaM in dr-
ug-treated cells of both types. However, both MGC-803 and mouse hepatoma cells exposed
to aminophylline (2mmol/L) for 3 days or shorter time showed decrease in PDE-binding act-
ivity of CaM. The possible mechanisms concerning TFP effects and their role in regulating
cell proliferation of MGC-803 cells were discussed

Key words CaM, PDE bioassay, TFP, Aminophyiline, human stomach carcinoma cells,
mouse ascitic hepatoma cells
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