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Inhibitory effects of berberine on proliferation of vascular smooth muscle cells induced by angiotensin [V *
Wang Quanhua' ,Chen Jiafei' \Wang Ping® .Wu Qin* , Jiang Qingsong'®
(1. Department of Pharmacology Chongqging Medical University ,Chongqing 400016 ,China;2. Research Institute of
Chongqing Kerui Pharmacy CO. ,LTD,Chongging 400060,China;3. Department of Pharmacology ,
Zunyi Medical College , Zunyi,Guizhou 563003, China)
Abstract; Objective To investigate the effects of berberine on the proliferation of vascular smooth muscle cells (VSMCs) in-
Primary VSMCs

were cultured by tissue explant method. Cell proliferation were measured by MTT and total protein contents assays to observe the

duced by angiotensin [N (Ang [V ),and explore the possible mechanisms related to nitric oxide (NO). Methods

effects of berberine (10,30,100 pmol/L) on VSMCs proliferation induced by Ang [V (0.1 nmol/L). The expression of endothelial
NO synthase (NOS) mRNA was determined by real time RT-PCR method. The NOS activity and NO concentration in culture
media were assayed by spectrophotometry and nitrate reduction methods, respectively. Results Berberine remarkably inhibited
VSMCs proliferation induced by Ang [V in a dose-dependent manner( P<C0. 05) ,and increased the activity of NOS and the contents
of NO in cultured cells(P<C0. 05). Furthermore, berberine up-regulated the expression level of endothelial NOS mRNA(P<C0. 05).
L-arginine had a similar effect to berberine(P<C0. 05). NG-nitro-L-arginine methyl ester, NOS inhibitor.could abolish above effects
of both berberine and L-arginine( P<C0. 05). Conclusion Berberine obviously attenuated the cultured VSMCs proliferation induced
by Ang [V. The mechanisms are,at least partly,due to up-regulating the expression of eNOS, then increasing NOS activity,and pro-
moting the synthesis and release of NO,
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L2.1 MEVFEINMEERS A SHRESFED %
HAT. LI T VSMCs ¥ %5 3~ 8 Ui, 42y 6
L ()X B4 i A SRR A 10 % 1 7 DMEM K 32 15 (2)
Ang IV (0.1 nmol/L) 4 ; (3) Ang IV (0.1 nmol/L) + AJa] i &
BBR(10,30,100 pmol/L) 4 ; (4) LK % i (1 mmol/L) + Ang
V(0. 1 nmol/L) #H; (5) Ang [V (0. 1 nmol/L) + L-NAME
(1 mmol/L) + L-4 & & (1 mmol/L)%H ;(6)Ang IV (0.1 nmol/
L) +L-NAME(1 mmol/L) + BBR(30 pmol/L)4 .

1.2.2 MTT #%:#0 VSMCs B8 /E 76 96 FLik B 5%
10° 40 s /FL i % BE Al Ak, 70% ~ 80% Rl & 5. TG I VE
DMEM [fl 4k 24 h, 84 & 10 % 1% DMEM, [a] i i A A [7)
R 48 h G . BALIMA MTT(S g/1)10 pL#EE 4 h, 3% LiE
W B DMSO 100 pL, %% A 10 min, 76 B AR AL E I &
490 nm P K B EEE (A) ., TR EL 6 K.

1.2.3 QIMEEASENE UM% E R 5X10" 4~ /mL, £
Tl T 24 FLAR A RIPA Zfif 28 0O 0K I 5 10 5 8 75 1 1 4
ME,10 s X 334 °C,12 000X g B0 20 min, B35 4% BCA
AR & L] B ERE. R 6.

1.2. 4 Real-time RT-PCR | %€ T N K& % NOS (endothelial
NOS,eNOS)mRNA Fik 4% K 5X10° 4~/mL, F#lF
25 mL 353, Trizol 2B RNA, #i¢ BB 2P vk HE AT 0 4 5%~
R MEHE SN R ML AF 45 1 25,95 °C X 3 min; 5 2 25,
95 °C X 10 s,iB KIREEHIH 60 °C X 45 s, JFH 40 KO, A p-
actin N NS, M 5E i 531 eNOS mRNA [ 3k, R4
FH 4 ). BIWIF . eNOS, sense: 5'-CCT CGT GGT AGC
GTT GCT GA-3', antisense: 5'-AGC TGG TGA AGC CGG
TGA C-3' ;Bfactin,sense:f)’fGGC CAA CCG TGA AAA GAT
GA-3',antisense: 5'-CAG CCT GGA TGG CTA CGT ACA-
351 MR A TR CRE) A BRA A,
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G 5 540 nm P WOL B He B R & UL B B AR JF 1R NO
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LK & BRI VE F (P<<0.05), WA 1,

2.2 BBR Xf VSMCs 1 eNOS mRNA ik W0 F %
VSMCs Ht eNOS mRNA Fik# &, Ang IV 3L B 8 B AR (P<<
0.01), BBR 30 pmol/L B & 2k 3% Ang IV A9 1E ., fiff eNOS
mRNA kBN T 195. 2% (P<C0.01), LK &M IF Al I
Ang VK eNOS mRNA 23k (P<C0.05), L-NAME & I
HUH BBR I L-KE 24082 9/ I (P<<0.05) . LI 2,
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x1 BBR 3} Ang ViFS KR VSMCs 78 #9310 #l
1EB(zL£s,n=6)

1) Awo BRI

( yg/ pl)
X HRZH 0. 24440, 010 0. 34940. 066
Ang IV 0.1 nmol/L £ 0.27940.007%  0.398=+0.075%
BBR 10 pmol/L+Ang IV 0.1 nmol/L #1  0.260+0.004*  0.385-0. 066

0. 35940. 068
0.32040. 053"

BBR 30 pmol/L+Ang IV 0.1 nmol/L 21 0.2454-0.010*
BBR 100 pmol/L+Ang IV 0.1 nmol/L 4 0.2254-0. 014"

7 P<C0.01, 5XF A HhAs; . P<<0.01,5 Ang IV 4lE0#K.
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FF.P<<0. 01, X M4 4 P<<0.01,” : P<<0.05,%5 Ang
IV ZH L% ;A . P<<0.05.5 L4528 + Ang IV 414%™ . P<<0.05,
5 BBR+ Ang V41IL% .
2 BBR %t Ang VS AR VSMCs eNOS mRNA £i&
B (zts,n=4)

x2 BBR % Ang VS AR VSMCs NOS j&F#F1 NO
SEMNEN(xts,n=6)

G| NOS(U/L) NO(umol/L)
X HRZH 1.93040.438  13.158=+2.029
Ang V0.1 nmol/L 24 1.0494-0.216% % 9,474-+0. 7237 %
BBR10 pymol/L + Ang IVO. Inmol/L #1  1.522+40.301* 10,858+ 1. 498"
BBR30 pmol/L + Ang IVO. Inmol/L 21 1.7634:0.369* * 12.65120. 830" *
BBR10 0 pmol/L + AngIVO. 1 nmol/L 2  1.41340. 277 * 11.5014-0. 860" *

2%, P<0. 01, 5xf M4 ;"> : P<<0.01,” : P<<0.05,%5 Ang
IV 4.
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VSMCs 34 A 20 i I 48 2 9 & AR RN R JR 1) o8 B 2% Ll
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BAHMNOHEHFS 52 AL TP,
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HHET. BEIERM L NO BAg R ILE A0 R R
Tl 20 M 2 PR R B0 ) VSMCs 16 78 45 VE . 34 22 WF 9% IE 52
BBR (% .0 1L & /E 5 H & b eNOS, {2 # NO ) B A
KB B eNOS-NO 5 538 B S £ B 2 5 7 BBR 1
bt Ang IVif5 5 VSMCs ¥4FE/E M. HATM ATERE . AFREE R
B, Ang ViS5 VSMCs 3% 5 (19 [7) B}, eNOS mRNA 3£ ik B
BT NOS IR NO F 2 2. 5 NO ik Lk 24 i
1€ A AH AL . BBR BT Ang IV 55 VSMCs 34 58 ¥ [F] 1), B 2 |
P4 eNOS mRNA f9 ik . #2 5 NOS i k. 8 m NO By Bk .
NOS # il 5 L-NAME 7] BH W L-K§ 2 . #1 BBR 9 LR 7E A,
Bk s gk AR R A2 NO Bl in vl i & BBR il Ang IV i
3 VSMCs 8 58 fHL Il 2 — .
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