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RS SRS IR RS B AR G . AR KB RS KR LA (A7S) ks 4l O
XA (DMSO) 4. QMmE %5 E I (angiotensin I, Ang 1) 100 wmol/L 4. QI & K5k 1
100 wmol/L + #fiybIH (valsartan, Val) 10 pmol/L £H | @A ZHKZET 100 pmol/L + ZiybH 10
pwmol/L + & &4 C (Compoud C, CompC) 1 wmol/L 4, GIME EkZE 11 100 wmol/ L + 5-G Fh b ez -
4-FI BRI MRS R (AICAR) 100 pumol/L 41, #5414 MLT LAFHN 254038 24h J5, FAAMGI6 Rk
K AN HE N Caspase 3 1G04 ; 3 ZCANMAK I 4098 T2 B 11 CPe v A 40 ffd i AMPK 8 85 1 )%
BERRAL K AR AL s Sy s eyl a4 i P iE E4 (ROS) (& i, WST-1 SRl 4 i oy s A Ak
Vs ALEE (SOD) Witk ; TBA VLA IUANMA N 8 (MDA) Jht., 24 WA HECRARREE
TGN, AR ZEILER LSD-t, £5R  SXTIRAMLL, Ang TAHAMMERT-EIGIN [ (45.46 +
15.40)% F1 (1.88 +3.28)% , P=0.002], 4Hfiipy ROS By2ERE3sm [ (9.24 £0.46) FI (1.00 =
0.00), P<0.01], Caspase 3 JEMERAN [ (35.03 £3.54) 1 (13.33£1.79), P<0.01], MDA &
PR [ (4.32+0.73) Fl (2.05+0.18), P<0.01], #iEP] AMPK RUBSRR AL /K% 4%, SOD %
PEREAG [ (90.29 £14.73) F1 (136.02+18.82), P=0.001]; 5 Ang M 4AHLL, Ang I + Val 417
Ang I + AICAR #1400 i i T= 3R &Ik [ (24.91 +8.46)% M1 (45.46 +15.40)% , P =0.031];
[ (27.90 £4.39)% Il (45.46 +15.40)% , P =0.038], WiZH 40y ROS A4 iRk [ (2.37
0.05) Al (9.24+0.46), P<0.01]; [ (2.79+0.31) F1 (9.24 £0.46), P<0.01)], Caspase 3
TEPEREAE [ (18.08 £2.69) Fl (35.03 £3.54), P<0.01]; [ (27.83 £3.56) F1 (35.03 +3.54),
P=0.002], MDA JEH:RAR [ (3.25+0.55) Ml (4.32+0.73), P=0.017]; [ (3.46 £0.60) FI
(4.32+0.73), P=0.047], AMPK {851k /K EH8 0, SOD i PE i [ (140.71 +£20.27) Fi
(90.29 +14.73), P<0.01]; [ (116.73 £17.96) F1 (90.29 +14.73), P=0.029]; 5 Ang T +
Val A, Ang 11 + Val + CompC ZH 40O T2 [ (43.84 £12.00) % 1 (24.91 £8.46)% , P
=0.043 7, 4UfIp9 ROS WA kaim [ (4.64 £0.15) F1 (2.37+0.05), P<0.01], Caspase 3 JE1
o [ (25.64 +3.52) 1 (18.08 £2.69), P=0.011], MDA jE#:Hn [ (5.12 £0.92) 1 (3.25
£0.55), P<0.01], 40JE P AMPK {952 {1k K S F &, SOD JEM: FFE [ (99.48 +16.59) i
(90.29 £14.73), P=0.002], £t HIPHEA LIMHME Bk R 1HE S mE I e i@,
HAHLHI T RES T I Py AMPK (85 ER 1L /K F- A1 ROS, SOD, MDA (13 M AH &
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[ Abstract] Objective  To investigate the impacts of valsartan on cell apoptosis induced by
angiotensin I in vascular smooth muscle cells, and discuss whether the mechanism is relevant to AMP-
Activated Protein Kinases. Methods Vascular smooth muscle cells ( A7r5) were designated to 5 groups:
(Dcontrol (DMSO) group, @Angiotensin II (Ang [ ) 100 wmol/L group, @ Angiotensin [I 100 pwmol/
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L + valsartan 10 wmol/L group, @ Angiotensin I[ 100 pmol/L + valsartan 10 wmol/L + compound C 1
umol/L  group, & Angiotensin I 100 pumol/L + 5-Aminoimidazole-4earboxamide-ribo-nucle-oside
(AICAR) 100 pmol/L group, after 24h incubation, the intracellular activity of Caspase 3 was measured by
spectrophotometry, the cell apoptosis were enumerated by low cytometry, the intracellular AMP-Activated
Protein Kinases ( AMPK) phosphorylation and total expression quantity were examined by western blot, the
intracellular reactive oxygen species (ROS) was measured by fluorescent probe DCFH-DA, the intracellular
activity of total superoxide dismutase (SOD) was measured by WST-1 method, the intracellular activity of
Malondialdehyde (MDA) was measured by TBA method. Two groups were compared by using Student t test.

Differences among multiple groups were evaluated by ANOVA. Results Compared with control group, the
cell apoptosis of Angiotensin Il group was increased [ (45.46 £15.40)% vs. (1.88 £3.28)% , P =
0.002], the synthesis of ROS was increased [ (9.24 £0.46) vs. (1.00 £0.00), P <0.01], the
activity of Caspase 3 was increased [ (35.03 £3.54) vs. (13.33 £1.79), P <0.01], the activity of
MDA was increased [ (4.32 +0.73) vs. (2.05+0.18), P<0.01) ], the phosphorylation of AMPK was
decreased, the activity of SOD was decreased [ (90.29 +14.73) wvs. (136.02 £18.82), P =0.001];
compared with Angiotensin [ group, the cell apoptosis of Angiotensin [l + valsartan group and Angiotensin
Il + AICAR group were decreased [ (24.91 £8.46)% vs. (45.46 +15.40)% , P=0.031]; [ (27.90
+4.39)% vs. (45.46 £15.40)% , P =0.038], the synthesis of ROS was decreased [ (2.37 +0.05)
vs. (9.24+0.46), P<0.01]; [ (2.79£0.31) ws. (9.24 +£0.46), P <0.01], the activity of
Caspase 3 was decreased [ (18.08 £2.69) wvs. (35.03 +3.54), P<0.01]; [ (27.83 £3.56) uvs.

(35.03 £3.54), P=0.002], the activity of MDA were decreased [ (3.25 +0.55) wvs. (4.32+0.73),
P=0.017]; [ (3.46 £0.60) wvs. (4.32 £0.73), P =0.047], the phosphorylation of AMPK was
increased, the activity of SOD was increased [ (140.71 £20.27) w»s. (90.29 £14.73), P <0.01];
[ (116.73 £17.96) wvs. (90.29 £14.73), P =0.029]; compared with Angiotensin [[ + valsarntan
group, the cell apoptosis of Angiotensin I + valsartan + compound C group was increased [ (43.84 =

12.00)% vs. (24.91 £8.46)% , P=0.043], the synthesis of ROS was increased [ (4.64 £0.15) ws.

(2.37£0.05), P<0.01], the activity of Caspase 3 was increased [ (25.64 £3.52) wvs. (18.08 =

2.69), P=0.011], the activity of MDA was increased [ (5.12 £0.92) w»s. (3.25+£0.55), P<

0.01], the phosphorylation of AMPK was decreased, the activity of SOD was decreased [ (99. 48 +16.59)
vs. (90.29 £14.73), P =0.002)] .

vascular smooth muscle cell apoptosis via activating AMPK, suppressing the synthesis of ROS and the

Conclusions  Valsartan could inhibit angiotensin [l -induced

activity of MDA, elevating the activity of SOD.
[ Key words] Valsartan; Angiotensin I[ ; Vascular smooth muscle cell; Apoptosis; AMP-Activated

Protein Kinases; Reactive oxygen species; Total superoxide dismutase; Malondialdehyde

FESIK s FERE AL REIY], -8 JULAN I F) O

SRR, SR Ay | PSR

gt skl (angiotensin ]I , Ang I )
AT DL o 3 M A4 P 9 AR S B A L
AT MR RRIE L (AMPK) ]
DA 1 51 LA L A 35 4R A A, AMPK
S T DL ARG P LR i R L 4
VIR Im K T A Kok R 1 2 Ak von, BAZ2
MO IR VE R, BA RIS R B, SvbiEg
F 4 245 BIAE FH AT BE 5 OIS A B N Y AMPK AR
S BSR, ERTN WA 4 v HE B T S O O
AMPK il 1fi 48 5K 2R 11175 5 04 004877 JUL 20 i 97
Too ARUREWFFE T4V A Sk &R 115 S
T LA 6L T s i B HRR 56 43 HIL T

1.1 R EERLHT

K B 3= B kT 1 U240 Bl Ak A7eS (BT R
BEANAE) s MmA KKK T, SyPH sk (KiEsE
CHEYHAAGIR A H]) ; Compound C, AICAR (3£
Sigma A H]) ; DMEM gpbids st (DAES] BI &
Al R4 (ZM A RAEWERARA
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1.4 Caspase 3 &M
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B EIH R 2 B0 O . S B AR A
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Fig 2 Dose-effect relationship of valsartan on AMPK
cells. B Effect of angiotensin [l and valsartan on AMPK
phosphorylation and expression in vascular smooth muscle

cells.

, 5 Angll + Val 41#{Lt, P <0.05
M5BT E I AP RS M58 T LA N Caspase 3 1 P4 0200 0 4 T2 3R 1) 52 1)

Effect of angiotensin I and valsartan on activity of Caspase 3 in vascular smooth muscle cells and the cell apoptosis
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(blood-brain barrier, BBB) H7E{E 15315 £ 25 W5 ¥k LItk A
TR ARV . W58 — R 2SI RE 75 3097 UM R, 5
HATEIF 1 BBB 31 R R, 2004 4R 2L [ 1L YuinF
2 (IDSA) i E s, G REAIARGEH
YT A G ARGr #E A AT BRE (MRSA) 1 Py S e (9 10 1
2%, {HIAE BBB i RAUN 18% /2477 o Ik, iy
g LT N BT 1 55 QAT W B A A A o T ) 4
JAE N B 25, % MRSA %88 2% 1 R RE B 5
SEPCENEVE, T ELLE R R A, X R AR S
TR 22 B B R % o 22 SRR S R 3 I VR T T
PBUH: BBB &1 Hik 70% 247 (ARSI R Z R R Tk
WSS, T rE R F s I 2 Ze vk AR 5 BBB IR %5
— SRR BN A SRS A 2 IR N A A, IR, 1K
NATTFE TS £ 259552 BBB 280 S ARk, 1 H. B A
X 23 MR THEIA YT 5 g 22 SR BR T A 4R T8, AT I PR 8L
$ X 7 v 2 2 R 2% MR 7 0 P S T A P A W ST
RLAT AR SN BBB BRI LLHERR 4 R TR &, & Se b AT 7
75 ZANF AR RSN BBB B R LA, A3 T MK
7 RGEA HR BRI K
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FBTH : Wil AAREEES (YI3H090008 )

fEFEHAL: 315010 T, 77T A BE BE EOAE BEAE A (8%
UZ) 5 310009  AFCH , VLKA I 2% B B s 515 — 1% e M 20 0E 5 2 )
(Hfi/NE . BRI K. 2B IR . BRVE) , KBk (ZFouW), e
(BR&58) s WA X5y, WiTLRAF B2 Be B IR 55 DY X g 320 5
R (BHREER
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Hase

—

M7 %

1.1 R

HUVEC, C6 4ihy T b [ERb#pe b i A fr Bl = WF 52 e
Z0f BT U5 b 0 RPMILGA0 1 FR ik ((Gibeo) 5 fif 2 I i
(Hyclone) ; fERIWIAK (ELHEW)); Ro20-1724 (Abcam) ;
WARAR DGR (W I, WER, I, LM% ) (Thermos
Fisher Scientific) ; FIZsMefie (W 5 i 25 A R A ), 1
wR (REALRAA]D) .

1.2 (%%

HWH3%548 (Thermos) ; MillicellR ERS-2 ( Millipore ) ;
Agilent 1200 %Iy #H 2 % & 4 ( Agilent Technologies ) ;
Agilent ZORBAX SB-C18 i 4 (15 cm x0.4 ¢cm, 5 pum)
(‘Agilent Technologies ); Hi T 43 tF K F- AT-261 %I
(Mettler) ; £ 2@ E5 OBl (Eppendorf) 5 pH 71 pHs-25
RO R RS R ARG X AR ) B L- HS10260D Y
(BENCHTOP) ,

1.3 {FEH

PRI IFR IR 7 TR . METRRR I — 2 & =1 W R 254
PrdfEdt T 50 mL A ER P, WP EER. €5, 521
mg/mL ABRUERE AR, BT 4 CURFEHORAE . I T AT K
Pl 0.05, 0.1, 0.2, 0.4, 0.6 mg/mL F 5 He & x4
o
1.4 LWHE
.41 Z0MiE3: HUVEC, C6 4iHit53:F 4 10% FBS [y
RPMI1640 5 4x8i 3730, 37°C, 5% CO,MIFRE I T 55 9%,
0. 25% JREEH AL, BOWEUE R AT T 5550



