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[ E] HH MK cariporide A ERAR F YA HE KK o - F RN mEIBANHhH., 55 KRBk
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mpn R e pH B R Ca™ KA. R BELARZH(10mg/L) 5-F M mAn L 24 h, 5 E ¥ 38 kg, éwflb
Rk B AR (0. 554 £0. 032 kb 0. 155 £0. 018) A= fm i ) ¥ & &1 K & 39 B & 38 /= (193. 3 £10. 7 Pmol/LL kb 127. 8 £8. 2
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Effect of Cariporide on AGEs-induced Proliferation of Aortic Smooth Muscle Cells in Rat
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( School O Pharmaceutical Sciences, Central South University, Changsha 410078, China)
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[ ABSTRACT)] Aim To evaluate the effect of cariporide on the proliferation of rat aortic smooth muscle cells (VSMC) i

duced by advanced glycation end products (AGE) . Methods The cultured vascular smooth muscle cells of rat (VSMC) were
exposed to normal Dulbecco’ s Modified Eagle Medium ( DMEM) or AGEs supplemented DMEM for 24 hours in the presence or
absence of cariporide. Proliferations of cells were observed by MTT colorimetric assay and determination of total protein level in
concentration ([Caz+ ] i) were measured by using the pH-sensitive fluorescent dye BCECF
and the Fura 2 technique respectivelly. Results AGEs significantly increased the VSMC MTT light absorption (0. 554 &
0. 032 vs 0. 155 %0. 018) and total protein level compared with the control group( 193.3 £10. 7 Pmol/L vs 127. 8 £8.2 Pmol/L,
P< 0.01); cariporide significantly inhibited these effects induced by AGEs in a concentratiorr dependent manner.  Cariporide
0.1, 1, 10 Hmol/L reduced the MTT light absorption, from 0. 554 £0. 032 to 0. 402 %£0. 028, 0.298 £0. 020, 0. 174 £0. 019
while the total protein level of cells from (193.3 £10.7) Bmol/L to (180.9 9. 8) Hmol/L, (156.4 19.4) Hmol/L, (130.6%
8. 8) Hmol/L respectively.
clusion AGE can significantly promote the VSMCs proliferation; cariporide can inhibit the VSMC proliferation induced by AGEs,
27

the mechanism involves reducing the pHi and [ Ca

cells. Intracellular pH and free Ca™*

Moreover, cariporide simultaneously reduced the intracellular pH and Ca™" concentration. Comr
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=, AT PEZH B 1 B ep ke R PR A o AR
FTERIANIEYE AGE 5 3 9 K BRI A2 1~ VL 4 i 18
RS T NHEL %5 53 PEA1 ] 7] cariporide X1 UL
I AE SN, FEAE IR T AL .

I RS

L1 A5 NE

SDEMAREFEAFHWFHBREE. cai
poride( /& & Hoechst /- 8] i ) ; DMEM 35 7= &, 4 i1
7& 8% ¥ (bovine serum albumin, BSA) - " " 1 Fu % 310
N ALAL 5 % B (a2 smooth muscle actin , SMA) «
2, ZHRLHE-5,6 R E T N F (2 -7 -bis( carboxyeth-
yl)= 5(6)-carboxyfluorescein, BCECF) \Trypsin- /2. H |
T % (nigericin) « Furar-2/AM % Sigma /2 8] 7= &y H
ARFNH A F AT, LS50B B K Ko K AE
1T, Shimadu, Japan; IX-70 & 7% ¥ & # 48, Olympus, Ja-
pan; CO, 40 A 5 77 48, SHEL-LAB, USA .

1.2 BEEAARTIEHNGIEBEREIN
Hl&

TE #] 0. 2 mol/L 8. # % ¥ 7% PBS & NaCl 8. 00
g/L,KCl 0. 20 ¢/L., Na,HPO, *H,0 1. 56 ¢/L., KH,PO,
0.20 ¢/L,pH 7.4), % /5 ¥ BSA(10 g/L) - % & 4% (90
g/L) . EE (100 ku/L) 58 F K (100 g/L) 2 Al T
Lt PBS #, 4 #EA . FIRTR; 0. 22 Bm 4F LI
B KEHODEE3 CEEFBLEFT 12 A
ERE, FEKEAL ChELHERFER. AW,
K & b AR 610 B9 4 I 7E & & B (AGE:
BSA) ENFE ML, B\ pH 7.4 B9 T H PBS & A7 &
FLEM A h, FRFE K PBS W3~ 4K, I ERE A
HIRT AT B, Bk 0.22 Um 4FSkE BT R, BH &
WA i Bl LS-50B B 5% - ot AT R, IR B
K 370 nm, & 579 K 440 nm R FEHK K K. LB S
%) & 74 % % VB # BSA 15 AGE By xf .

1.3 mEFRAEMREER

SRR W 3k ik B AR B 55 VSMC: B 120~ 180 g 78
tSD K R, MR JE 5o Bt B3t IR, ok B
R 3 Bk, B EE RS, B R 1 mm® SR,
BEFHE RN, A 15 % 64 & B DMEM 3
FEETCO, EHRAER. 6h FHEFMEER
MBEEREER, 28 5 R, I LD ERT K
KR AMEARRABBEY , E53 A5, 41
ek, B A7REK. FO0. 25% KREamk
M, KRR kM T AIAEARNEZH AL, &
ZERFR EIREEK ZEERAGEREET, ®

BRE €, & SMA B4 e Z HANFREIELAH
VSMC, 4hE> 95% b, 44t (R 5, Bl 4~ 8 R A&
KEFNERA TS,
1.4 XI5E

SWaH: EFAEA; @BSA EL(10
mg/L); WAGE 4H(10 mg/L); ~  #H AGE+ caripo-
ride L(AGE # 10 mg/L, cariporide 4| 4 0.1.1.0 1
10. 0 Mmol/L) . VSMC 5 AGE-BSA = BSA 3% 24 h,
.~ HVSMC &5 cariporide 7HE 12 h, %5 &
5 AGE %t £ £ 0% 24 h,
1.5 MEMHEEE G SCIS

KB 4~ 8 R VSMC 1 0.25% & &
BE AL, F R B E, WL 1x10/L % E#EN 96 HL#
M, 100 B/ T, 4% 8 MFATH. A4 15% 4+
& # DMEM % 5% £ 60% @k 4 J&, F 3% 7 &, # UL
0.5% & 89 DMEM #8235 5% 24 h, £ 40 e 8 .k T
Go/G #, R, R LR HA WAL AR
W&, #4524 h, EEFI A MIT EHK 10
UL, 408 F 4 h, F L WE WK, /n A DMSO 75 ML/ 7L, &
% 10 min, % 4 f % M, 5 490 nm 3 K, 7 BB
S A DL E AT Auo B
1.6 HMEERR=ENNE

KR # i 3 R 2 K R E 3 kTR AL
MEEEEE: B VSMC A 0.25% B &E a8 E Mt a
Hl R, #1107/l BEEMHT 24 1K, FL
ImlL, fl & 15% f6 4 & DMEM ¥ 7% 24 h 5 #
0.5% i 7& DMEM 4% 42 5% 7% 24 h, £ 40 fg B & .
FRERR, B LA AWMNELERE, 55
24h G 0.25 % R E G EE fh, &F T PBS #, L1
ki/min %8 5 min, F £, im A 0. 1%SDS #& 0.5 mL
E 100°C A% 30 min , #40 L 3 #. B 100 WL E 34
AERE0.01%MELH 2R 1l B, B E
10 min, J 256 X B AT £ 595 nm % K & W 2 K K
fE. DL BSA HAFE &4 R E &, RIEFE S K
BENGAREANEE.
1.7 #HRaA pH ME

BEEXKE EHEH A (13 mm x 30 mm) E T
60 mm E 77048 JL 3 s L, VSMC 4% 1 x 10°/L
MEEEMIERAE BE 240G, HERIA
LHEAE., BEFRAMNERILPEE, HA 37T
PBS & B ZE M Smin, WEREBEHWE A K&
BCECF ¥y PBS ®#, F 37 C# #4418 & 30 min.
5, B A kL PBS FIZ % 2~ 3 min, £ K #
N4 HLE BCECF %t BB REEER LS KA
T, B & K A 495 nm, 440 nm, & HHE K A 530
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nm, ¥ KK 5 K G HI 4 10 nm. DA 495 nm o
440 RE X BENHEEAFESERE, Bk Hh
AARLHY 0 ML A pH fE. BRI R #HE 37 CT # 47,
#7504 K 7l Nigtricin 2 #. ¥ AR 5 048 1 4
FE T AR pH 1E(6. 8~ 7.8) & Nigtricin £ PBS £
Wk H, 37 CHEE 10 min, [H" Jout= [H" in, M| &
X A 4 B S A B pH B 4 T BT % L B9 BCECF #Y
RN TR A, 4 6] BRAT i 4

1.8 A Ca™ SREME"

MR R G A B BRI ER B A pH
W o KR TR B & Fura 2/ AM( 4K &
A5 Hmol/L) ¥ 3 mL PBS( & 0. 02% PluronicF-127)
F,37 CBABE | he ARG, BHHF A KA PBS
FIZ ¥ 2~ 3min, # K& 3\ 4 K H Fura2/AM 7% it .
¥ pEEE LSS0B & %ok Kok E i+ X R B
AFEmA 37T CPBS WAL EMF, HEHL L
¥ K 47 340 nm, 380 nm, & 4t K H 510 nm, ¥ K K
5 % Bt B9 SR 48 A 10 nm, W 3% KR E A R(340
nm F7 380 nm B K R HE Fa/F ) ; R 5 R &
AN LIERE H 0. 1% B Tritonr X100, 78 £ # % K
£ T % 3% 658 & & Rmax; 3 £ 7 F A A B K,
FER PBS ¥t A E AR, m A 3 mL 37 °C PBS( 4 3%
EDTA), 7 F3® K TEME R LR EE Rmin. Ff
HNEEHAE 3T CEETHT. AEHHEA Ca™
WEH it B /A RK:[Ca” ]i = Kx (R- Rmin)/( Rmax
-R), £¥ K 4 Fura2 5 Ca™ WM ¥, % T 224
mol/L.

1.9 ZitZE o

25 8] b3 A £ 4 A & NewmanrStudent % = Hb
B, B SPSS 11. 0 & it B 2 ke XMl P< 0.05 A
Z2RHEITFE L

2 B R

2.1 cariporide S HEE AL L R = NF S IE FiF
RIL£H B 45 HY 2201

H5IER AL, BSA 4% 57 T2 #F M, 1M AGE
Ab PR ZH f K B VSMC MTT S I AU AN 401 i P A 2R 5
WERZEFE(P< 0.01), carporide(0. 1.1. 0 Al
10. 0 Umol/L) ¥R FE MK B P HL B A T AGE 5 S IOk
FEERANM N B B AWRBEE(ER D) .
2.2 cariporide ST HEE AL L R = NF S IE &
AILERBEA pH {E A9 5200

AGE-BSA 5 VSMC & 24 h &, 512 T4 N
pH EF &, SIEE M RAE, Z5 AR EE

PE(P< 0.01). JIN cariporide (0. 1. 1. 0 AT 10. 0
Hmol/L) 5 AGE-BSA L[] & /5, cariporide fE B 2411
il AGE-BSA 5liE 1 pH {E T+ =, H 2R AR ( P
< 0.058; P< 0.01,% 2) .

F 1. cariporide 3 HERIVLE R =YL IBN KR ERNEKEIEN
MBS EN R ERRENENE (v L5, n=8)

. MR TIREE
4y 4l R FEE L (Mmo/L)
R ERUpIEE:N 0. 155 20. 018 127.818.2
BSA xf & 41 0. 157 0. 021 129.417.9
AGE 10 mg/L 4 ¥4 0.55430.032*  193.3 £10.7*
AGE 10 mg/L+ 0. 1 Hmol/L. cariporide 41 0. 402 %0. 028> 180.9149.8
AGE10 mg/L+ 1.0 Mmol/L cariporide 21 0. 298 0. 020° 156. 4 19, 4°
AGE 10 mg/L+ 10. 0 Hmol/L cariporide 41 0. 174 0. 019 130. 6 £8. 8¢

a A P< 0.0, 5SIEHXMALE, b N P<0.05 ¢y P<0.0l, 5ACE &b#
A

#*®2. FRIREHR] cariporide iﬂiﬂ?%ﬁ:%;ﬁzﬁ%ﬁiﬂﬁ’\]kﬁi
FNEKFEIRALARA pH BRI« 5, n=8)

o H A pH

AR A 7. 078 £0. 058
BSA i 20 7. 090 0. 047
AGE 10 mg/L, 4 H 41 7. 352 £0. 029*
AGE 10 mg/L+ 0. 1 Umol/L cariporide #1 7.270 £0. 035
AGE 10 mg/L+ 1. 0 Umol/L cariporide #1 7. 160 0. 047°

7. 060 0. 038°
a N P<0.01, 5IEFSTBALLE, b AN P< 0.05, 5 AGE-BSA 4b#E
HHE, ¢ N P<0.01, 5 AGE AHZH L% .

AGE 10 mg/L+ 10. 0 Pmol/Lcariporide 21

2.3 cariporide S EE N LR =YFSHMIME Fig
ALZAARMA Ca™ SRS

5 1E & o B8 41 b B, AGE-BSA (10 mg/L) 5
VSMC 3t 5 24 h J5# Ca™ E3FTFE(P< 0.01) .
BN cariporide( 0. 1.1. 0 A1 10. 0 Pmol/L) T4 12 h,
BN AGE-BSA J:[FWE 24 h J&, cariporide AER FE K
T 48] AGE-BSA 32/ Ca™ THe( P< 0.01) .

3. TEIREM cariporide S HEEL LR =ML AR E
MK TIBALMBERA Ca™ B (x 5, n=8)
M Ca® E

a4

(nmol/L)
2 H XA 10214
BSA X HE 41 104 15
AGE 10 mg/L 4b¥E4H 497 £18°
AGE 10 mg/L+ 0. 1 Bmol/L cariporide £ 323 9P
AGE 10 mg/L+ 1. 0 Bmol/L cariporide £ 231 t14°
AGE 10 mg/L+ 10. 0 Pmol/L cariporide £ 185 £13"

a N P< 0.01, HSIEFXALLE, bN P< 0.0l , 5 AGE 4 F4 Lk

.
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3 Wi

W PRI ML FF RNE A2 W R BUR A B B 32
LR, AGE =& FEUFI 3 H Rk A MUK f& i) B 2 1
MR —. AR KRS TAHMENE AGE J5
gk VSMC HH S 38 51, 22 309 48 i 't W A4 AN 24 i
PSR AR A B 2, [ 40 Py pH fE AT Ca™
REE TR S Tt =, NHE1 #0155 cariporide 7] ¥ J&E 4K
SR ) 411 1) 3K R

By A HE A 1(NHEL) 25 6455718 L4 i
FE N 1 22 M D 1) 389 58S B, BUAT T 4k 38 2 A
AKETFERFERESREEKE 71, MERKER L,
ML /N AR A BT 45 2 R R 8L A S i UL 40 i
A, B AR YA SEEG 3RS NHED 3455 5 14 4 1) 751 v]
CAFI P LR PR A 3 581 X AIE S NHEL B T
YERPA I N IR E Ah, 102 5 T A 3G 5 1) i
. NHE1 4520 M 386 56 i AL ) 5 0k 5 ik G =
M A AL A . NHEL 2540 A pH 18 1)
HEEREA, B0 T AM A S Na™ FITH 193K
FERRRERZ 101 M RG] A SR 2R N Na™ , A
A SEH H DA4EFRF4E A pH B, B &P R R
P NHEL WA )5, 40 pH 1B 1 &, PR 3 4
N I Go/ Gy BEN S J1, FF ]l em i ) 2 9 o,
DNA J RNA (16 R, A2 sk 4n il ey s g s 53 —
JiTH, NHEL ¥& 4k J5, 383 Na® /H™ A2 3 471 1] 45 41 g
W Na" /KF-F+ &, & Na' /Ca2+ WL FR, B8 Ca™*
WAL, T Ca™ Z40M A I & .

A5 R cariporide AEHNHI AGE 5 5 H-F- 1
A0 B 38 58, cariporide #& %11 NHE1 B4 57 P 41
H157), A EEIER 7 NHE1 AT 62 5 7 AGE i $ i
PR IS TE I R . N T — AR cariporide
I AGE 53 (1) 1 5 JUL 40 Jfw 384 5 (R L 1) 2 45 5
TANNLA pH 5 Ca™ WA %, ASIAN T 40
BB pH (H5 Ca™ KJE, 45 R 58 cariporide 7E31]
il AGE 5% ¥) VSMC 55 )[R N 1 F#1K T AGE i
SHIANM pH A Ca™ WBE M T, BB I I
FATT At S FEAR0 A P9 pH (A1 Ca™ 7KSFA k. AGE
(T LA f 8 7 5 s S m AR A Ca™ K
A N (BRI A, AR DL B AR IR, R I AT
b2 AL iE Ak NHEL T S B4 Py Ca™ e FE M 7+
o AN FLAUE Bk B P NHEL #1171 cariporide X
AGE 55 B K BRI ~F 15 L 40 B 3 5 B A 40 ) £
Fi, AL AT A8 5 B R0 9 pH R Ca™ KA

Ko Mk, BFFLERIRIR NHEL B3 L AT BE 9 AGE/
RAGE 0118 JULZH i 58 54 ) 40 Jf0 P9 15 5 3 S i
2 AT, H BARHLHI 75 2 — PR
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