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[ABSTRACT] Aim  To investigate the protective effects of Jiawei Buyang Huanwu decoction on vascular stenosis
and on the nitric oxide (NO) system after iliac artery were injured by balloon in diet-induced atherosclerotic rabbits.
Methods 24 male New Zealand albino rabbits were equally randomized into control group, model group and drug group.

The iliac arteries of the rabbits in the latter two groups were subjected to balloon injury.  Four weeks later, serum NO

synthases (NOS) activity and endothelial nitric oxide synthase (eNOS) level was assayed, endothelial hyperplasia, eNOS
protein and mRNA expression were observed in injured iliac artery. Results  Optical microscope revealed narrowed
vascular lumen, thicken intima and numerous arteriosclerotic plaques in the model group compared with the control group,
whereas the vascular lumen and intima thickness remained basically normal in drug group. The serum NO level and total
NOS activity were higher in drug group than that of model group.  Immunohistochemistry and RT-PCR results showed that
eNOS protein and mRNA expression was stronger in rabbit iliac artery of drug group than that in model group. Conclu-
sion  Jiawei Buyang Huanwu decoction can lessen intimal hyperplasia and vascular stenosis in iliac artery injury rabbits,

and this effect is possibly related with that Jiawel Buyang Huanwu decoction activated the NO system.
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BRI A Ja T R B0 K AR AR 10 R AR R0k 30% ~
50% , BRI H 3 — 0 KR MFERG . H AT IA N
B ) A SR E g P G AR i B AN S (] 4
FIAh JR BB B JEAE « S B e N [ G M UL A A I 2T 4
SR EBEAREERY . —AMLE (nitric ox-
ide, NO) fF Ay ifiL 5 A= F2 fr) 2 2 P YR P 0 95 R 775 B
A7 FHL L ofn 8 A7 A2 28 A ) pAY A A R o A B
Bl R AME B N B2 20 i 55 22 B 1) 24, 4] 7
WARE R CA B AN o A S2 I im0 i R I8 5}
173 G BE SRR, UL 2wk #h BH 34 1037 0F 45473 )i 50
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1 MEETE

1.1 FEEME

—HAME (NO) iR 7 & K — A A A B (nitric
oxide synthases, NOS) 12 Wrik 55| & (B L &R A 7)) ;
PCR 5|4 ( L4 T /A w4 ) ; GeneRuler™ 50 bp
DNA Ladder ( Fermentas) ; DNA Marker ( Takara) ; 25
Vo0 B 7 23 A0 L R 2 T Rk B A T i R
60 g MR 6 g AT 4.5 g 3 g )12 3 g 4 4E
3 g B3 g AEILE 3 g =13 g AL (A IFRTE R
JEVRAE & A 2R AR 24 T 5000 g/L & ) o HEE
KONTRON IBAS 2.0 } 2.5 4= 3 B 1% 5 ¥ R 4t ;
H 4 JVC ky430B 3-CCD # 4 B G 55% 73 #r X ; JVC
tk-S310 MG FH A 2.5 mm x2.0 mm FRE S
& BMW 522 }7 [t }7%% (Guidant)
1.2 35 H KA RS (¥ ST

SERRHETE B PE 2 24 N, g 4 AN H, R E
2.0 ~2.5 kg, IR L RN SE R H O IR (B 4%
i 0013318) o BHWFEE M VLR SR 3 KRG, BEHL
NEFARAE ERHMAGYH, FH & 8 Ko B
LS H R Bl BT R ST @ ek,
RUHAZ P H ST LA e k& (IEE B 1.0% , J& T
10% , XN @EE R o 2 A5, LR VE 535 IR B
1 mL/kgf 58 4 BRI 5 A\ 5 Bk AT 2218 18 A\
HRESE IR EIEYI 15 em MIREE GAME 330
fikAb) 5 SR J5 1 58 R v i N TG 1R A2 B R K (R4 R
71925 kg) LI ik Khighdt 3 k. ARHTEA 300
u/ kg &, AR FHE R, IR TFARATEFR
(N AL HBESINK) » R)5 3 REHRINEEE
% 10° u/kg, AL 254 S fe T IE ST AT 100 u/
kg, I 4k 2 i AR PR IR » 24 ) 2EL [R] I BRAR] n k4 BH O T

# 2 mL/ (kg * d)
1.3 EM

WS 4 i 25 RS, PR M AL FE B4 » B4 I
10 mL,4°C 3000 r/min &0 10 min 4355 3%, 45 38
B -T0C UK R A7 S AT o BUER R 45455 00 % 50 Fik »
B PBS P2 ML, 2% 3% 8 e B R, B4 #5 30 ik
BIRAE - T0°C KA RAE, F AL mRNA
1.4 JRBEANFRE

HFARMFES KL 0.5 cm, 10% H 4 F i [#] 2
12 h ik, Y) 717 HE Jeta. K48 E KON-
TRON IBAS 2.0 4 H 3 BB 70 i & 48, Wl & & s 1
F1( lumina area, LA) , DL P4 3 7 8% [l &% 1 #0255
Jes T AR 9 A BT AR ( intima area, TA) , LA 54
SRR IR 25 P9 3R A L 4% T AR HR R T AR (media
area, MA) , 15 A i o B B (TIMIT) J% 4 i/ Hp i L
B (I/M)
1.5 g —S B — S & A B AR

1L NO W 5 SR FH A R ik S B v IfL 3 8 — 4
R A B (INOS) Byl e R I Lt i . BARERAE D
BSE P IH T
1.6 GG ERI A R — AR AR IL

Fi ABC AT S i M b 22 e 1) A B 0
K, 1% H,0, HHAPUR. IHADLA R —F A
£ (eNOS) IgG (1:50) ;4°C i 7%, PBS ¥ 5 hn A
—$1,37°C .20 min; PBS pp3E 3 WK, IIAN =90, FFAT
i, BRABARM G HA B0 KeBEasik
2 FH 1tk 45 5L SE A # [ KONTRON IBAS 2.5 4 [ 3]
EUE 51 R G AT BB 43 1> 430 W &2 FH 2 T AR B
(B e I T A /0 2 e T AL o
1.7 RT-PCR il A f 24— B & B mRNA =ik

eNOS 5|¥) 7 5HR ¥ Genebank AY179960, B-ac—
tin 5| ¥ 7 5 #R 45 Geneban AF 309819, 3% i prim—
er5. 0 BAE B, B LA T A A A . eNOS Lijf
4 5-GTGTTTGGCTGCGTCCTC3”, RN 5-TGTC—
CTCGTGGTAGCGTTG3"; kWA 5-
CCCATCTACGAGGGCTACGC3”, T W N 5°-AG-
GAAGGAGGGCTGGAACA3” . &R HiE Il —P5k
RN EEH 4158 RNA. HUE & RNA IE R E 1%
TR W B e KR FH R Ah o e FE T e A B &
WA EE 5 ), 7E PCR A 34T LR {3 :95°C T
5P 5 min, 94°C A5 45 $.55°C K 30 s.72°C ZEAH
45 ,35 MEH, 72°C H LA 7 min 21k R M. B
10 wL PCR =455 BH 14 it HERD B 4 X BB AE 1% IR
W AT HLIK, 298 24 (EB) Yt J5 75 4 41
A3 BT ARYE AT 43 5 1R K /N HEAT 25 SR 0

B-actin
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LA Lab-work 6184 §7 5 4 4 BT 4 K it 8
eNOS 5 B-actin § 54 P~ 9 ] LLAH £ 7x eNOS mRNA
RIE K
1.8 ZithZantr

2P SPSSIL. O G4BT A PR SC0 KO HE T 45
oM. ITEBEEL x s TR, 2 A E R H
BIRE T Z08 517 4118 Student-Newman—Keuls £
BT L B P<0.05 FREFHFIHFEE Lo

2 &

2.1 PUWRANSHIE Tz e BE SRR IA B A IR
JOBE T AR T AR AL P9 R LS5 H 52 B TE Bk

R AL BB AR 2 P S JEE, T DL I o BXE R 9 i B

£, WECH I A2 B, IR i KRBV, DB bh

E 1. ZAHRBERNEK HE & ( x400)

xR REARBEINERE PR DEEREAE/ DELE
Table 1. LA,IA,MA and I/M of rabbit iliac artery in dif-

ferent group

Z ¥ BFAL E i IR/l

LA(mm®)  0.44£0.09 0.09 +0.03" 0.26£0.07"
IA (mm*) 0 1.82+0.42 0.78 £0.44"
MA (mm’)  0.48+0.28  0.75£0.53  0.62+0.43
/M 0 4.68 +3.16° 1.66+1.29"

a N P<0.05, 5SEFARALLE b N P<0.05, 5HEAHLLE.

2.2 MERAMAE RBITME— U EKFEFE—
SHREEEENEI

B 20 G I3 NO 7K P A (NOS 3 14: 34 BH 2 A%
FRFRA (P <0.05) , i Z A ILE NO /K FF1
INOS P U 55 2 v T AR A 4l (P <0.05) , H5RF
RALER LG 242 X (P>0.05;3% 2, Table 2) .

A JIEL T T 5 8 N TG RE TR R SR JHLAE s A s B AR
R AP BB RS DN YR A TR R H D T
AR s 22 Y B SRR T R AR R R (] 1, Fig—

ure 1) o

ZEG T RGO R, A LA BRF
R B (P <0.05) , MZPH LA BAAIA B
ZHn (P <0.05) , B3> FHRFARLH (P <0.05) .
PRI TA BRF AR B 180 (P <0.05) , M 254
40 TA B R 20 B B ks (P <0.05) , B4 LR T R
A (P <0.05) . %4 MA ZR ISR (P
>0.05) . HAIA /M B BFARHLHPBIEK (P <
0.05), M ZG 44l I/M 45 7 4 B B k2 (P <
0.05) , HA LR F R41#8 K (P <0.05; 3£ 1, Table
Do

MEFHKION BT RAERH LA .

Figure 1. HE staining of rabbit iliac artery in different group

%2 MA-EXAKTRE—EHAAMEN
Table 2. The serum nitric oxide level and total nitric oxide

synthases activity

a7 A n NO (mol /L) tNOS & (kU/L)
BFERHA 7 52.49 +8.22 136. 41 £16. 82
A 7 18.18 +5.21" 34.65+9.71"
A 7 48.65 +13.90"  105. 14 +45.26"

a P <0.05, 5EFRALE ;b K P <0.05, SHEA 4 .

2.3 MRAPRZEIAM AR B -SSR EBER
1 mRNA FRiXRI0E

T H LU G R S BN N RIS eNOS
EHRE, BRI eNOS B fH M AR B 2 /N TR F
R (P <0.05) , T 25441 eNOS He e BH 14 i AR I Lk
PRI B 2 180 (P <0.05) , (HA EU R F R4 B 28
/NP <0.05; &2 figk 3, Figure 2 and Table 3),



98

ISSN 10073949 Chin J Arterioscler; Vol 19, No 2,2011

2. BERALLFFRONRENKAKRE —F LR SEERIA (x200)

el
i ‘l. | M . l
\ 84 B
- = ’
ey J‘r{,— . e

ML BUA AR T AR A AR 2P 4

Figure 2. eNOS protein expression was measured in rabbit iliac artery by immunohistochemistry

RT-PCR %5 5 35 B # A 4] eNOS mRNA 23 B
BARTETARYL (P <0.05) , M 2544 eNOS mRNA
FIEM LA AL 20 B 2 48 i (P <0.05) , (HK F 1%
FARY eNOS mRNA #ik (P <0.05; & 3 f15E 3,
Figure 3 and Table 3) .
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3. RT-PCR MR BEHIARE—F R AH mRNA &
& M 4 Marker, | AT AR4.2 AMERA,3 HLPH.
Figure 3. eNOS mRNA expression was measured in rabbit
iliac artery by RT-PCR

®3. REIFARE—-SUAAEHNEBF mRNA Fi&
Table 3. Protein and mRNA expression of eNOS in rabbit
iliac artery

9y n eNOS EH eNOS mRNA
BFEARA 7 0.030 +0.020 0.350 0. 072
ERivEe) 7 0.005+0.003*  0.150 +0. 058"
Eik/E 7 0.017 £0.007™  0.270 +0. 050"

ay P <0.05, 5EFRALEb P <0.05, GHA AL

3 W ®

AU R BT H R RSk N IR B R, B

FE KA L BESR T B 7T LA 3 ok 40 L 25 J )
SRS, T 2544 B0 15 A5 P P S5 U, B
HOR B/ » A T A TR %, B IR A P L
T 3 7 11 5% G BR IR T A5 B 3 Fk T S
WA o ST B Mk 3 ok o R T A PR 1R

ABAIE Tz R T (MRS R 2
F), BT 255 3 I 4 2 Th ks W R L T BA
W I8 B A e SR SRR TR T - DUAR N K 257
SEBSAE B9 ™, b B I8 T % A 18 0 I A B 41 B
eNOS mRNA FI [ 11 % 3%, T+ ML 3% NO /K F» M
T 9 HE PO LR (47 LA P 2 T s 5 1
FH » 8T 55 963 T 20 A 1 R 2o

AR, B PTCA J5 F 50 4% 55 B8 A 3L i f1)
BT B, NO AF K — R B % R 5 10 22 4 2 1
FH 035 P 42 7> B 7 AT LA B 45 A 3k S 4 76 TS
PTCA J& B34 s 01 F IF H 252 S . Gomma
19 e 206 Bl KR BENBE, 6 A A EEK
LR E S B R LR R AR 29. 3% , [ R I
eNOST86C & #7786 T > C Fik A KA F 5
(P=0.028) , #2775 NO R&Gn B EMEE . H
W 25K eNOS HEH # Yo B FREES 5 19K R
AR, 45 5 R B eNOS 3 [ f py % Je 7T L7 1L
T FULAM M B T 2% 3 EL T A B B Bk 3R 4R
GRS E K A R ED . K BB R EW, NO
RG] DATE S ANERAT b e A o 2t
(DR 1F 1 5 7 260 9 )40 o) i 5 <7 V8 UL 40 g 4 9
FE S HA T @I L ANR T AL AR B @4
51 e L 0 B 6% 0 P 10 8 B R A s B R B g
B E S M WAHE T ©E BN BREENE T Dl
3k P B KR4 SRR A4 A 5T P R A

AT 50 45 S B2 5, IR 4L 4 IS NO Ay B A
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tNOS 75 14 B BAR T2 A AR FRYL, MG W& 2
HZERLG I E L BB eNOS & H RKIA
eNOS mRNA ik B A T 25940 . i B Ik % B
W FH AN O] LA 258 A 5 G 32 400 P 52 48 B 1 T
(AR i I T o A | =R S - R A R C VN
eNOS, DAZEFFIMLIE NO & 21 tNOS V& 14 44 P 167
T O o R R T kA

25 BRI, Ik AN BH I8 1137 7T B 76 BREE 5 45 N
L5 I8 R 8 A5, AL o] B 5 0E NO REGiRIA
WA K.
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