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Role of CI" Channels in Fetal Calf Serum Induced Proliferation of Vascular Smooth Mus-

cle Cells
XIAO Cui—Nanl, GUAN Yong Yuan , and HE Hua

( Department o Pharmacology, Sun Yai-Sen University ¢f Medical Sciences,

Guangzhou 510180, China )
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ABSTRACT
muscle cells (VSMC) .

Fetal Calf Serum; Muscle,

Methods Through cell count and H-TdR incorporation, together with [ Ca® | i

Guangzhou 510089; 1. Guangdong Institute for Drug Control,

Smooth, Vascular; Proliferation;  Atherosclerosis

Aim To examine the role of CI” channels in fetal calf serum (FCS) induced proliferation of vascular smooth

measurement tech-

nology of fura2 fluorescence, we studied the effects of C1I” channel blockers on proliferation of VSMC induced by FCS. Re
sults CI” channel blocker 4, 4’ - diisothiocyanatostilbene-2, 2’ - disulphonic acid ( DIDS, 0. 01 Hmol/ L~ 0. 1 mmol/ L) inhibited

5% FCS induced increase in cell count and H-TdR incorporation into VSMC, this inhibition was time and dose dependent. ~ Other

CI” channel blockers such as indanyloxyacetic acid (1AA-94, 0. 1 Hmol/ L~ 1 mmol/L), 5 nitro-2-( 3- phenylpropylamino)- ben
zonic acid (NPPB, 0. 1 Hmol/ L~ 1 mmol/L), diphenylamine 2, 2’ - dicarboxylic acid ( DPC, 0.1 Hmol/L~ 1 mmol/L), 4 ac
etamido- 4’ - isocyanatostilbene-2, 2 - disulphonate (SITS, 0. 1 Hmol/ L~ 1 mmol/L) and furosemide ( 10 Hmol/ L~ 1mol/L), how-
ever, had no obvious effects (P> 0.05, n= 7 for cell count and n= 8 for H-TdR incorporation) , and DIDS had no direct effect

on voltage gated calcium channel.

Conclusion FCS can open DIDS sensitive CI” channel, and this channel may play an

important role in modulating the proliferation of VSMC induced by FCS.
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(P> 0.05)

WIZR 1( Table 1) Frzx, DIDS 23 B AR 86 14 )
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F= 1. BIERER DIDS Xt 5% N4 5% 51 #2 49 I & 5 AN

il ah Pl AL
Table 1.  Effects of increasing concentration of DIDS on 5%

FCS induce proliferation of VSMC (; *5)

Croups Cell count FTdR incorporation
(x10"/L, n= 6) (cpm/ well, n= 8)

Control 18. 469 £2. 040 9129 £1193

1 nmol/ L 16. 500 2. 008 8925 £1058

10 nmol/ L, 13. 937 2. 265" 8252 £752

0. 1 Hmol/ L 10.375 1. 425" 7622 £958°

1 Hmol/ L 9.219 %1. 470 6795 £1285"

10 Hmol/ L. 7.500 £1. 010 5843 1067

0. 1 mmol/L 7.094 1. 082" 5706 791"

a: P< 0.05 b: P< 0.01, compared with their own control group, respec

tively.
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Figure 1. Effect of DIDS on growth curve of VSMC. a: P
< 0.01 , compared with 5% FCS group b: P< 0.01 , compared with con

trol group.

2.3 DIDS XJH E Ak #ii4 $518E )£ 0

TS K 4i i B 5 3 Umol/ L DIDS §% & 10 min
HARFM 30 mmol/ L KC1 5| fIWEAE[ Ca™ 11, 45 3
L3 2 (Table 2) » #27% DIDS X H He 45 56t 14 45 i i
WA EEFIBHEMER .

% 2. 3Hmol/L DIDS ¥ 30 mmol/ L KCI 3| #2HI[ Ca®* |i H &
AL

Table 2.  Effect of 3 Hmol/ L DIDS on 30 mmol/ L. KCFimr
duced elevation of [ Ca>* 1i at VSMC (x )

Resting level Peak level Increase
Groups
(nmol/ L) (nmol/ L) (%)
Control 6 63.2%7.0 125.6£10. 8 102.7£14. 8
DIDS 7 62.1%8.8 120.1£14.3  95.0%12.3°

a: P> 0.05, compared with control group
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SH Ca™ WETHRE . CI BB BURK SN Ca™
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Ao 215 B L.

KT CI™ B8 Qo 20 VSMC 338 58 Y B AR 40 5
MR LA T . B, CI” MiE4a Al
A AT B 2 BB R ) I T LA 2 K F S — A
HIEE, X TR B P SN K ok AR A AL 25 P 1R it
TR—ANHEYE T M.

SE M
[1] Ross R.  The pathogenesis of atherosclerosis : a perspective for the
1990s [J].  Natwre, 1993, 362: 801- 809

[2] Matsuoka T, Nishizaki T, Ikeuchi Y. Regulation of the serunr acti-
vated Ca®* - dependent chloride channel in Xenopus oocytes [ J].
Biochem Biophys Res Commun, 1996, 218: 633— 637

[3] Postmar FR, Jalink K, Hengeveld T, et al.  Serunr induced mem-
brane depolarization in quiescent fibroblasts: activation of a chloride
conductance through the G proteirr coupled LPA receptor [J].  EM-
BO J, 1996, 151 (1): 63— 72

[4] Horvat B, Taheri S, Salihagie A. Tumor cell proliferation is abol-
ished by inhibitors of Na* /H* and HCO3™ / CI” exchange [ J].
Eur J Cancer, 1992, 29A (1): 132- 137

° K'ESMIEi'

[5] Panet R, Markus M, Atlan H.  Bumetanide and furosemide inhibited

vascular endothelial cell proliferation [ J]. J Cell Physiol, 1994,
158 (1): 121- 127

[6] Wohlrab D, Markwardt F.  Influence of ion channel blockers on pro-

liferation and free intracellular Ca** concentration of human ker

atinocytes [ J].  Skin Pharmacol Appl Skin Physiol, 1999, 12 (5):
257- 265

[7] Nelson MT, Conway M, Knot HJ, et al.  Chloride channel blockers
inhibit myogenic tone in rat cerebral arteries [ J]. J Physiol, 1997,
502 (2): 259- 264

[8] TaoL, Guan YY, He H, et al.
ments induced by al-adrenoceptor subtypes in HEK cells [J].  Lie
Sci, 1997, 61: 2 127- 136

[9] Pappas CA, Ritchie M.

Comparison of the calcium move

Effects of specific ion channel blockers on

cultured Schann cell proliferation [ J].  Glia, 1998, 22 (2): 113-
120

[10] Panet R, Atlan H.  Stimulation of bumetanide sensitive Na* /K* /

CI” cotransport by different mitogens in synchronized human skin fi-

broblasts is essential for cell proliferation [ J]. J Cell Biol, 1991,
114 (2): 337- 342

[11] Tseng H, Berk BC. The Na/K/2Cl cotransport is increased in hy-
pertrophied vascular smooth muscle cells [J].  J Biol Chem, 1992,
267 (12): 8 161- 167

[12] Lamb FS, Clayton GH, Liu BX, et al.  Expression of CLCN volt-
age-gated chloride channel genes in human blood vessels [ J]. J
Mol Cell Cardiol, 1999, 31: 657— 666

(BE3C 2000- 12— 25 YL E], 2001- 08— 26 f&[A])

(B SCoR 1)

e ] 58 Jo i PR o I ML R 2 WAL S R

H o [ 2 B s M AR B 2 0 5 B e R A T A A B T i PR I 0 S R 2 3 E T 2002
&5 A4ERYIE 2 AT, BUE S U SCA R FTUB AN 40T :

L ALESC A o i L R0 PO R it 5 I P St 7 o Ml L 857 R 99 0 s PACIT 7 o I L 657 28 B8 1 DR i 5
JS2FH ZE AT FE; ol 055 0 25 06 T 22T 5L Lo i AL P 9 AR I S0 5 o i I 00 97 B8 s PR AT 7

Ti BB S G T RS

2 WIS ZOR: PR BOR SO AR AR AT AR IIEARR L, BEAH KA TR SRR AL —MZE
B, SRR E U AL AR, SCSTE . SIRC EIG R 24 81 2 50 7 WA B8 SO SRR RS, v 3 S0 22
EMABE . REaEIFHT ENE0EE E- mail #56. 85510 CH A H 9% 30 JC.

3. SCE R H HH: 2002 4E 3 H 30 H.

4 NIV SR LA S I Y 20 BT 8 T (o B I PR 24 38 2 5 R 7T F )9 & ( CN34- 1206/ R, ISSN 1009
— 2501) FIFH 5B 26 P AENZ E(CN37- 1249/ R, ISSN 1006- 5571)
5 R Fm 1S B 28 JE T i e 2= 25 B XU L B B P KR [ I PR 2 3 2 5 96 T 2 0k B g AR 00, MR IE G

% 241001, 15 FF 57 B« O 1B = AR 2

65k F HL 1A 0553— 5738856— 2333, 0553— 5738350, E— mail: editorys@ mail. ahwhptt. net. cn

o [ 2G5 4
POEBE R 2

2001 429 A 8 H





