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(HE] B8 HEHEERARIIRRBRGACHANOEAMLNEETAFEORBHMNS-1
(MKP-1), /A R4 E | (NADPH) % {LBS T 347 p22phox #ik. M BENEINEEFASERBYNTHEE. Kk
BRI, A TR P AN RFRAREY (75,50.25 ml, 51 & £ 75 75.50.25 )10 [, A Clowes J#7
BEVRFSHKRBEMGRE . SRR AMTERTHKFENBRRLS HHEREHIRPCNA RE i
HRERL DESRRERE (| HWRFENE ARONAEAHTSHFEABRER KA REBROEFK MR
Chart XM EMBEALNE BACEENEOEMBERKE | (Ang ) REEMALD & & FAI 23R
AR R- B4R E M (RT-PCR) R M ¥ 4 & Ift B 4 B MKP-1 & p22phox #) mRNA %X, &R FAf
RBYME | MERFENE, B> PCNABHARE REFENRER EELK Ang | KERBHLEX
Ang I B 45 % R ; & E BEMK p22phox mRNA ik ; I #6558 % % 0 5h ik 2R % #1 45 /5 MKP-1 mRNA %35,
HPURAEAERARHE(P<0.05: P<0.01), &i® HRANHOEABHNEERSRIPOENEYIE
AR EVFTESRARA K AOEAERERNEHARKZHURELESHNHMAPKESERE X,

[x@ial F4; LENENE; LRRECECOHMBMA-1, T RKEE 1 /LA IS p22phox;
mERKRL
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An experimental study on preventive effect of Radix Paeoniae Rubra (3 %) on vascular endothelial
proliferation after balloon injury in carotid artery in rabbit ZHU Hui-min', SHI Han's FAN Jin-zxiu®,
CHEN Ya'. 1. Department of Geriatricsy 2. Key Laboratory of Geriatric Research, Central hospital of
Taizhou, Taizhou 318000, Zhejiang, China

[Abstract] Objective To observe the interfering effect of Radix Paeoniae Rubra (RPR,#%j) extract
on mitogen-activated protein kinase phosphatase-l (MKP-1), reduced form of nicotinamide-adenine
dinucleotide phosphate (NADPH) oxidase p22phox mRNA expressions in neo-intimal hyperplasia and its
endothelial function after carotid artery balloon injury in cholesterol-fed rabbits. Methods Clowes method
was applied to establish a model of balloon injury of common carotid arteries in high cholesterol-fed rabbits,
and they were given RPR high-dose extract (75 ml, containing raw drug 75 g), middle-dose (50 ml, 50 g) and
low-dose (25 ml, 25 g) respectively for 10 weeks. Immunohistochemical methods were used to observe the
contents of the carotid artery neo-intimal hyperplasia, proliferative cellular 'nuclear antigen (PCNA) and
macrophage cell expression; vascular special staining was applied to examine type 1 collagen proliferation;
image analysis system was adopted to measure the neo-intimal area; tension transducer and Chart soft ware of
vascular ring tension curve were used to test the vascular endothelial function; radio-immunoassays were
adopted to measure the contents of angiotensin I (Ang I ) and aldosterone; in situ hybridization and reverse
transcription-polymerase chain reaction (RT-PCR) were applied to detect mRNA expressions of MKP-1 and
NADPH oxidase p22phox in proliferative vascular intima. Results RPR could inhibit type ! collagen
proliferation, reduce PCNA positive cell number, decrease the formation of neo-intima, lower the plasma
Ang 1 level and weaken the vascular contractile reaction toward Ang I , significantly decrease the expression
of p22phox mRNA, up-regulate the expression of MKP-1 mRNA in balloon injury of carotid artery in rabbits
fed with high lipid diet, among the groups treated with various dosages of RPR, the high dose group being the
most effective (P<<0.05 or P<C0.01). Conclusion RPR may inhibit the proliferation of vascular endothelium
that is related to the protection of vascular endothelium, and its mechanism might involve the stress of
anti-oxidation, anti-vascular endotheliitis and the blockage of the signal pathway of mitogen-activated protein
kinase (MAPK).

[Key words] Radix Paeoniae Rubra; endothelial proliferation; mitogen-activated protein kinase
phosphatase-1; reduced form of nicotinamide-adenine dinucleotide phosphate oxidase p22phox; angiotensin I
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HAEORCRIENETHE BRK LY
¥ % 28 Bz wE AR 3h Bk B 9 LB R (PTCA) BB W 82 9% 7R
SR EKBEHM, HBETIERIE 40%~50%
BIAR G R AR & AR R 2y ) R R A T RO R
S MR RATUR N RSB FBIERAD
g AT RO R OIERROBE. RITAH
MRS R, SEMERNBEEERXNAEHREL
EA-1AREE. AYEIHNHTRE. EEHE
PTCA f5 A B A B ERERDY, KB MNE
JFEISEES I (NADPHDE/LE. B X-IERKR-B
BRAZRAS MBEAMREACSESER
#RRELEAHE MAPKEF, WERA X
PTCA BEERENTHERRILA BN, HiE K
AR EE MHEN S REBKE,

1 HH5%%

1.1 ERFIYREGY.3 ARSEEFEERAR
40 K {KE 2.5~2.8 kg, ML E R ¥R ¥R LR
¥ .o R4 (A B IES . SCXKC11172004 - 14),
FAMAMIEEHAF 22X EHNERRADY
LR THRR, =Tt ERELR, FSRBYELEY
1 g/ml, i #f 744 o B 25 B 9 B o 4 5 )

1.2 ERSUARAHGT & LB FRES RS
RESRENBEA HERARASE. P KRR
4,848 K. By RAATFHEAKS KL 44
STFHEEEANRES A KKAR., BIFER: £/
ARSI MA 2% BEBERE 5%EM, KA. P MK
FRASFEEARBBRERFINARZGRIY
75.50.25 ml(&F4EH 251K 75.50.25 g),

1.3 HYEBETREHM . FATF 8 ARNAES
(WU IR T 0. 3 ml/kg FREE%, A Clowes 315
TAFASFRALIBRAR. RS 3dELEHFTER
400 KU/dFiBl B Yy, FF kMK 2 A, F 10 AKX &
PR BB L S 5 A 3h 4, AT 0 A .

1.4 HirME

1.4.1 miEME . SEERTO.ZBHEMHTG),
% A % 1 E B 88 (HDL-C) & %5 B S 7% /3 JIE B
B (LDL-C) .85 E A B(ApoB). % i il % (FBG),
1.4.2 PEURE S K B 3R % 1B T Y R A R ORE
EW 2 SR MBS K, WL K 2 mm 0B 3 E

XLWE - WITKEZE TR %L M E (2004B204) 1 HF IL K
£ M B R BB TR B 2% £ BT BY (043236)

EERN - RBRAI7Z), KWK WEKEA EXE+. 0
FEEM AERIAESERKAER(EFERERHELA,
Email ; hkat@163. com,

HERETKN B S5 K5 0 Of &R
78 H 95%0,+5%CO, K BB Z b |
(PBS)>,37 CJ. @ # B3k SN 2 g,60 min FRK
m A 60 mmol/L # KCL,10~¢ mol/L & 11 & K %
RIAngI). 10°mol/LHER'E LB E(NE),
10" mol /L #) Z B: BB 8% (Ach),107¢ mol/L K5 &
HMINTG) , HF AR EHHE, KRN
BIR/NAZE ¥R B o KCL BFS| RSB ENE 2
(%) %A (LA NE 2 Ang Y RIB51E 87K S 38
ES5KClREsIRMEKAMMEZLERR) . &K
RBIAR/DUASFIIERE & NE Fiol ERFEBENT
SH () TR (N ELRBAEF 7K B LA Ach ¥ 31
BOKSTHRES NESIBHKIENMEZRLE
NsIER B KB4 Tk KA LA NTG Rl #5512/ %
HTFRAES NE IR AEMEZHER) . ITE
AR HWEEE=BHHE - EMEERKFK
WBE =B RRME. BE3h K E X L
B RN & S AR B B B SRR (3-4 JHR .

1.4.3 ¥ Ang I REEMALD M E: KH %
HHEMELE Ang 1 R ALD & &. &AM LKA
BT RIE.

1.4.4 HSERNBEREEALRE.EHABRMT
N EFHKBERBERCA AR SEFALER
(IELA) 4 A R BESE R (EELA), B Y
AHAFERR.AENATE ABEEEER
54ERAL. EMERLESR 2 KD . BK
RgEs M ERMNEERHR  BEHTHHE 10 M 0F
R BNBENEENZFRENBRLARE. ME
IRRRLEBBREOERHA. REETHRERIA
mMENBE.PENEIES S MTHEREF(X410Y
BOWEMMEHIR(PCNA) AR R L4
¥, %3t PCNA MHESRE 2.

1.4.5 #HEF-BEEHERMRT-PCR): A Gen-
bank 12 #{ % .NADPH 4 1L & ¥ 88 % p22phox.
EBM B K AR (GAPDH) 2B RIEAES
W BB A-1(MKP-1) 8 mRNA F 51, B Primer
B B BRI, 2 Blast BiF (5|9 d L4 T
HARAE AR . KA Tripure | R BAHL & RNA,
FRAZREANENSEE RNAGEMR, A
RNA 8% Y6 B (Agso/ Anso) B I FE 1. 8~2. 0, FIEEIE
BR B Mm% HEMMLV) ¥ F 8B MBD KR
) RNA ¥ % % % cDNA. LA cDNA ¥ # iR # 17
PCRY MR N. V=L HRIEH 1. 5%H
HREEERGAXEHERTHXAERE, U
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GAPDH # A EERAS R, RS ZHITTRE.
1.4.6 RO Y6 45 FHiC /8 p22phox 2
B H MRSHT R AL cDNA mRNA 43-F23% . %R
EZEMANKRA BT ERE SUETRE
REGST . KEGEMYEEES.

1.5 Gt ¥ABE . REUYREFEEEGCEDER
Rt BR,P<0.05 HERARKITEEX.

2 4 R

2.1 HEFH - ETRE, FRMALERERA
¥ERP MERMARILELHEC, RRRGNM
HEHMBRE 2, MARGMAERETE RN
BARE BN EH M i EF & U408 (VSMC) 1§
HMEENESFASBRORA, RUFEABE L,
HERICEEETRED. BIEBFETA KRR
WBARE MG RRA IR MR,

2.2 REmMEREIER RASEK

2.2.1 BEISSKOEFTOEFED R Ang 1,
AchWRMHERME(R D . LHMEHFW Ang 1 3§
HHE KSR S0 E A R, RS AN E
3 Ang I (R R LB 5, KB EA LN
8% (P<T0.05) ; T 1 % 35 Xf P9 BE 4K 1 4 &F Sk 0 T
Ach MSFR R M EE RAT S AR, L PHRYIH P
FRAZRHAELITFEN (P ¥<0.05), 5%iF
A xR 4 H e, IR B4 ol B BR % P9 B K T A
kPR Ach KRN HERBH  EREHIHER
X (P<0.05),

2.2.2 mM¥ Angl FALD KF(FE 2). 5B M
AR, FAKH Ang I ALD KEHBEE, P&
FMEARKEHE ZRAERITFENP<0.05
P<0.0D), B/RAHAAAIREMM I Ang I & ALD XK
F.HAFHBMHE-BER.

2.3 REMHXEERKX: ORT-PCR R BR (R
2; 8 2~3). 5B B B4 W8, AT & 4l p22phox
mRNA RXHRBREUGABARSEE, OFH
% MKP-1 mRNA %5 Eifl, S . P A BEABNE

(P #<0.01);:HE . PHRBAR LEERER T
2B (P H>0.05) . QRUAXERBR(HEHE
T 4): %4 p22phox Bt [H ) FH#E K 1 2R X BA
RFRBHR ARG 08 SN P B R B . -5 A B
BARE. FOSARMERMEXRZERSH
MWE, AR SR, AR,

%2 KRAKMF Angl ALD XFRmFAHAA
p22phox . MKP-1 i) mRNA Ri% b # (x+s)

j Angl ALD p22phox MKP-1
9 EiLE
(ug/L) (pg/L) mRNA mRNA
BEAg 8 1694429  255.00421.21 0.94+0.11  0.61+0.02
AYRMEE 8 1652£35%  187.00427.68% 0.36+0.05° 1.29%0.07°
A PMEA 8 1683119 205.83432.22% 0.5540.13  1.18+0.07¢
FHEMRE 8 1690420 2441741970  0.64£0.10  0.6740.06

. 5SEEAMARR,"P<0.05,°P<0.0L; SHEAEMEA K
#,4P<0. 05,°P<<0. 01

500 b

{\" 116 bp

1~4 HR¥K E E R4, 74T @ 9 167 B4 5 M Marker
B 2 RT-PCR ¥ M &8 %M AR p22phox mRNA 3%

1 r ] 4 M

1~4 KUK HE I BE 4 S5 A5 . o L (K 77 41 M : Marker
M3 RT-PCR ERMEEAS%HH AR MKP-1 mRNA 23X

2.4 EEELE

2.4.1 FHAWRBERT KM E R EBENER.
RERGUABET LA SN4, HESAERER
BRATEAWK; BEMA IELA.EELA & X, #&
A RHAFFTE/D(PYH<0.01) ,BRYZHRER

21 ZRAKFDKOFFHOEFRAWNRERNEERER G

B KCl Ang I NE Ach NTG
) an fadatad (60 mol/L) (%60 mol/L KC1) (%60 mol/L KCD)  (%10~* mol/L NE) (%10~% mol/L NE)
W 1N X R4 8 0.4740. 05 0.61+0.12 0.9640.14 0.3940.11 0.89+0.20
L 22 7 0. 45+0. 07 0.7340.12 1.01+0. 10 0.2440, 08* 0.78+0. 10
A R R A 8 0. 4640. 07 0.5540. 12% 0.9940. 11 0.3740. 11° 0.8710.10
FAHN A 6 0,5040.12 0.5440. 21 0.96+0.10 0.3340. 06° 0.85+0. 22
AR RE 5 0.480. 08 0.64+0. 18 1.01+0. 09 0. 2840. 06 0.8240.25

o 5 1 % R 8, P<<0. 05 55 B EI M4 L3, PP<C0. 05
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ELGEH 2 E N (P #>0.05), HEWEERERBE
BARHE  MENBEERAERATE. PRBASH
BEAPH<0.05); PHEEHALREAXLTHE
ER P H>0.05); W/ R EEH.ABE/ AR E
R E AR K. FRAT R PR R A8 B/
(P<0. 05 & P<0.01),

2.4.2 ERMARSEERAEIES  KERE
WEREAN PCNA HECERBDEM KL SR
REAMERE3ZHE HERE. 508 EBEA L,
FRATR AN, .5 PCNA B4 f 38 D (P<
0.05 HP<O0.01),BEAYFBMAKBMPOAMEB
H#EERTEHFE (P H>0.05) . FHRAT
BRERERAEEEARMEBE ATMHHFTER
BRER. REREMENAERSEENTFRNA
B, T e 40 B AR, 53 E A AR AR SN ER AL, 55 [
AU, FASHNRE B AR E R .

3 i #

HRE AW PTCA EERENEREER I
XTI R E BRIV, BRI 6. 9 Y 4
il EEES . A PTR RN, M K T8 5 R i
FEEBERANERER . AYMOLENRFERS
HEMENEIEELS. MENEELTBAK
FREFHRBEEF AL ERAS LEFED
RAFEERIEEH. SHEENELRREERE
H.E6HENFX . AREFALEKEFEER
MRERNESBANEEERHIEFFY, WK
ZHRERFSBOAE R, BRAKE LEEKEK
HEBEnEFEY R, WE 0T Fed A EaKRa
EMRMREREKEF . AREF.BRST.
H—F W VSMC MM E . T H X H K& EE
B BOMEAKRGTBREERENEE.

LB 3 7 B 3% - 3 UL 40 M 9 B R T 41, IR B
32 P9 B 40 M 180 2 98 45, P9 B T B A% 4 T Bl B X
Ach WA BRHF KR MBS FALRERBER,
7 I8 U8R 3% S BR BB 4 1 B 3 ik 19 B2 44 8t F 3K R 1L B
BRH,ZHNERG S RME A K ERE . %S
F 4 E IR AR B KPR Ach HIEF KR
RS WR, K& PR RARL N B E . AR
R GIE 9 B AR B 47 TR T BB TR s AR AT
4 M EFXT Ang 1 BI4E R BB 58 s R AR
AT REEL A RN R E R Bk Th BB 7E B I IR B 45
REBREREPHRREA.

2EMMERFHALN RAS BEERERGAR
FHBRELNBHIERERM. RASEER.®E

EEWERD Ang 1 g 4 P9 52 40 B 0 7 38 AL 40
KBER.5H,.5IRMEX Ang 1 IR T8,
1 35 U 4E  3F R ALD 4338, [ B Ang 1 &< 5
fEA—MBREHRISBEFTEERE &S EF
VSMC KA E5T8. R xW . AR XBI LD
BRER MG ARG R THEDE Ang 1 o] bn Bl #1455
BB AERE REAZNERXKRI1IEE
K (AT ], Pagano %4F3 Ang 1 J; ALD
AT 3 51 B AR 47 4 40 i NADPH & (b BE Sk B0 A8
SHEBEFO;)=4, Liu ZPANn ¥ REARRE L
RERALATHW Ag L K AE, FEEL AN
MAPK EH T 2B FE U0 R HENEE
R, ERFFREZHA,RAS EiExt VSMC I E 5
BORIRS RS AR ¥ S8 KR & MAPK
155 @B MBI A (R, 3 n 3L ) %9 2k 28 457
GARAEBREERERAHRNEENIEA.
FELRERE R, RERGARFTMRK PAng I,
ALD /KP4 % . RAS ¥¥E M ARATHM K Ang I,
ALD K ¥R . RPEANBHBRVHB  AEH
BHE-HXR. RAKFVTEKIME Ang I KF,
H R R KA EEMEF T RAS T8 F 238 T K
1 A8 7K, i B 3 7% RAS BE W 8. Bt —
SHEITEALRRFAWERER SR KK A8
BRI R, RANAGE MK P Ang 1 K&
& R M B, BRI IR AR G & 4 %30 bk i & 3
Xt Ang 1 3175 B 8 B9 W 48 BORE , 7745 4 41 1l B 36 %
Ang L B R M EHBH  KFBABARN B
% RARBERGASG ME ALK RAS T fE 83K
T, ME T 8B Sh RE MR , T Ak AT BT B K i B X
Ang ¥ pyi 48 K B ¥k  FF T 4 R il 4 RS ER RAS
BE NTIUREABRERESBFEBURIEA.
1 B J¥z B 1804 — B # M (NADH) /NADPH £
ABENELRIAAEERBELYH EEX
F.p22 RHEEMNEBEETRMN,. ETERNE _GH
WMELFHEABANS OERKERBEFRK,
P3SMAPK %X {5 S8 S REME L iE R B R
EFATFHRE . TEREHEREZS . BMS5Mm
BERIGEKFEE, BYARIE, SFEANER
69 I B 47 3 A B S tE R BB R AK B 451 0 i oh B
EU, PTCA WHLBHERGFROERBRE—F
FIF e AL, VSMC, B W 40 i % %
BEMEREF A RBEF. XEmEREYE,
B %S VSMC 1 R 4 4 41 58 if NADPH 41k
B7=4 Oy . BRIAN Ang T RE LN % FH M
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NADPH £t Bm) EE R M E F, 3% MAPKs =
HEEER, # TS B VSMC # £, Gorlach
SR ERERGEENRRERETSHEKEF
0 i B I Y R, B 1L B§ p22phox ik LA,
HEFEMKBEHRETETH VSMC R K &
hek. BHEGWITHEARGSESEXNEARE
M FEFEL, B Ras/5 B AME S 38 % 8
(ERK). ¥ % % B F-xB (NF-«B) A R £ 4tb 1% 5
RS ERBEEENR, BE VSMC & f14
ft. Azevedo FHEI G AR G E AN ¥R Bi ¥TE
5 i 8 R i RIS H BAEAT.

FAMENEHEBIEEL AHRAER K. &
mRNA KPRt mEEHNE. PRSI 2
¥# p22phox Fik, HATF M p22phox A FkL
SHERHEIHRETHE. BARTTENERERK
-1 650 S 1 OB B, A TG 9 6 6 0 I P BB A
ROMBEB R,

MAPK BEMAeKETF. ARETF. M4 F
k25 VSMC ¥R 2 i3 7@ 8 28 i 7 L
WAEPEEEREA. NEREA.LDL, 240k
FE RO/ BEEFSRAPNHHTSBEHEEL
EEErESHRATRHRRA ATAT SAREE
MEBEXNEAEZABENATARAE K.
B RBTIR. MEHELRKN MKP-1 2—F
NEERYHFFENEORRRE, & . 2KE. 4
LA GFREEENER, B EX MAPK
BEMHERANTER. AHREH, MKP-1 £
VSMC 4 58 if #2 o 858 i ff MAPK 15 8% i 4L 1 )
MAPK &k, NTiip il A, R MR E T
Fi MKP-1 T 8 T % T # MAPK #30%,
AT B A EEEAY,

UAEAMEEMNME MAPK BIEH A ETR
MAPK 51 BB HI X R, KPR F A MKP-1 %t
MAPK K8 5 i , BT MAPK R SRR EM G
N SR NEEEPRER. SANRIELRERG
ARG MAPK 7% , 6266 MKP-1 mRNA &5 F
NSRS H. Ju SRR m
HRBEM GG 15 min p38MAPK 1%, 28 d {5HF
Ze 7+ 3. Ohashi ZU' R RM, MR R KRS
pP38MAPK M EBERA X MR EHTHE ]
PR, Lai U KRB KRERGEMED,
MKP-1 mRNA k¥ #H/E 2d FIATHR,5d XK
KF,14 d XB&H EF,MKP-1 E# TS5 ERK 1%
M 455 MKP-1 %35 8% T &, iMAPK

R 3 p44MAPK 310, — % B4 M Xt £MKP-1
HEKLMAR VSMC, AKE T Gl H, Bt R %
W 5)5 8 VSMC A F4r 5 MKP-1 RiAK TR
M p4AMAPK EBMILB VA EERXRR.

LR BN, G R 5 5 T 3h Bk A5 S PE
B LDL F-%& , S AL 5L 3K, S5 KB & RAS #3&.
HATWA N, E K. LDL Ang I %% S VSMC
¥R 5 MAPK-MKP # i # %8, #1% Baas &%
e EHEIES VSMC B L RFFREL
T #5558 15 8 ERK,H,0, f1 0; HW#F
MKP-17=4:, LDL {fE R AL N E R FIREE
MAPK-ERK 15 & i B ¥ % i 5| & VSMC # 1%
P75 [F B, MKP-1 2 VSMC ) % & ik 30 %)
ERK &, AT $ LDL S 3404 fa =,

ZERR . ERERGE T B MKP-1 B
ERAT 5 FM4 MAPK 6938055 . 3 7 0 2 40 a3
. AN BREHREERS TC.TG,.LDL EHE
B FMHEE RIS K VSMC ¥ BB KT
TR % R R A4, 3 T #6388 MKP-1
mRNA XM #H PTCA BE PB4,
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