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A ONL.EN ETERREBREREE S EARENHREEARELZEAMNENRESHN N FEE
Bk Apelin ZRER ik (APD &%, ik WHIER SD BHEXE 30 L. BN B EERm _HARUDANYE
BRA. RN EnESHLSHRSTEE Apelin-36 KF,RT-PCR M4 L ZBAHHR Apelin 5 AP] mRNA #
k. BR BAOZE5ELEMEMBOEELIRV/(ILVES) ] SMBEAH B & T3 RAE (P<0.01), MM K4HH
BEFHEA (P<0.01); FHMikE (mPAP) BRAH B KT HBH (P<0.0D), MHBRKAHBMTFHEEY
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BHFHA (P<0.01), BB XA XK THEA (P<0.05). HLOZENSTE Apelin-36 K ¥ . E AN B & F X
MEH (P<0.05), BB EHANHAB LLHAAR (P<0.01), HLZEM Apelin mRNA k¥ . BBAHBETFXRA
(P<0.05), MBRXKABER FHEA (P<0.01), HLEN AP mRNA S BAK FxtB4A (P<0.05), W ¥
BRARTFHEA (P<0.05), it WHEEKHVREAR_-H{ARENIEBEARGLZTR AN TRE S
5% Apelin/AP] RHREFX.

24N . XIRK; Apelin/AP); HLZEX, MH;UBKEEE

428 .R286, R563, R541.5 XWIRINE A I EME 0253 - 2670(2008)04 - 0565 - 05

Effect of puerain on Apelin /APJ system in right ventricle of pulmonary
hypertensive rats induced by hypoxia-hypercapnia
HUANG Ping, GONG Yong-sheng, FAN Xiao-fang, ZHANG Qin-hui,

MAO Sun-zhong, HU Liang-gang
(Institute of Cor Pulmonale, Wenzhou Medical College, Wenzhou 325035, China)

$ W B ¥ : 2007-08-27

E2MA . WMITHEEABEXSTHTE (206464)

ERMA B HQ1980—), %, HFILIEM A B -2, B 92 7 16 o B s B 6 FE IO HL A 5 B 98 .
Tel; (0577) 86699521

wBAAEE BHE Tel: (0577) 86699521 E-mail: fxbwzmc@126. com



* 566 ¢ ¢ £ € Chinese Traditional and Herbal Drugs % 39 %% 4 % 2008 5F 4 B

Abstract: Objective
pulmonary hypertensive rats induced by chronic hypoxia-hypercapnia was related to new peptide Apelin or
its receptor (AP]). Methods
they are control group, hypoxia-hypercapnia 4-week model group, and hypoxia-hypercapnia 4-week plus

To investigate whether the effect of puerarin on right ventricle hypertrophy of
Thirty male Sprague-Dawley rats were randomly divided into three groups,

puerarin group. The concentrations of Apelin-36 protein in plasma and homogenate of right ventricular
muscle were detected by radioimmunoassay. The mRNA expressions of Apelin and AP] in right ventricu-
lar muscle were measured by semi-quantitive reverse transcription polymerase chain reaction (RT-PCR).
Results The weight ratio of right ventricle to left ventricle plus septum [RV/(LV+S)] in model group
was significantly higher than that in control group (P<(0. 01), but much lower in puerarin group than that
in model group (P<C0.01). The mean pulmonary arterial pressure (mPAP) in model group was markedly
higher than that in control group (P<C0.01), but much lower in puerarin group than that in model group
(P<C0.05). There was no difference of mean carotid pressure (mCAP) (P>0.05). The plasma concen-
tration of Apelin-36 protein in model group was significantly higher than that in control group (P<0.01),
and obviously higher in puerarin group than that in model group (P<(0. 05). The concentration of Apelin-
36 protein in right ventricular muscle in model group was increased as compared with that in control group
(P<C0.05), and obviously higher in puerarin group than that in model group (P<(0.01). The expression
of Apelin mRNA in right ventricle in model group was markedly lower than that in control group (P<
0. 05), but significantly higher in puerarin group than that in model group (P<C0.01). The expression of
APJ mRNA in right ventricle was lower than that in control group (P<(0.05), but higher in puerarin
group than that in model group (P<(0.05). Conclusion The mechanisms of puerarin in decreasing pul-
monary hypertension and inhibiting right ventricle hypertrophy in rats chronically exposed to hypoxia-hy-
percapnia are partly associated with regulating Apelin/AP]J system.
Key words: puerain; Apelin/APJ; right ventricle hypertrophy; pulmonary hypertension
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FRERKHMEFRINE+HER, ESHAZLHRB K
PG LENBRSAYHETFEEEENNER.
Apelin BFERM/N o FEESKR . KZEHNGE
ABBZA-NERKEZE AT-1 HXHZHE
H(APD . Apelin/AP) " EX K THADIYWE AN
EMHR (WM. CBMLEE P HIER SRE
D REER R A AL 4 5% B | R K i B 69 0 ot B
BRFERY. DIEARRAMDKEEBRE LEE
KEBEZE MK Apelin 7KV BIREMK, H 4 BB A A/
RBRHTRREFBESAENEERERZ— #
B Apelin 25 THsIBkEE . G LERRKHRERM
BRD,

BERERIHHEYEFE Pueraria lobata
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R AEBER FREBHE PR FHRNE
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1.2 Y. BiEREN SD KR {&HE 180~220 ¢,
HEBEMEERERYP.LORE, FTHES SYXK
(¥ ) 2005-0061,

1.3 MH - FERKER _ES4RKEHAIYRF
R BHCYESTH O,.COS M EMN, LT
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2.1 1B RALBM I3 R EXRE L
FHRAKERAH %30 ] SD K REEHL 4 KX B
HOEHAMERRABEHAKRRBAYERE
BRIV EARERAN BARASESERS
BWHh 9Y%~11%, —EARERIBH 5%~6%,
BXohBRA6d, ERHF41BH. ERRASKH
AT 30 min ip B K (20 mg/kgl®), X HA MR
4 ip FRNEHEEK.

2.2 MisiBKE.BKE.ALE5E0EMENE
RERLOME . FIWAFK4BE ARELZH
(35 mg/kg) ip KM, IFHMEF Y O, B HZN B
WRAEFTESK. RALALFBEEBETS MG
TRk, HITEB LS KIEE: 5 51#E A Pow-
erlab £ IZ R, iE FF M3k E (mPAP). ¥
BWHSHKE (mCAP), il 4k 5 304y , 1 3 89 FF g
BREOH. ETWET 4% ZRABFEE,
HAMASE T80 C WANRKE. WEHLE
HAEZRRAZN T HLOE, P HIHRBAELER
BB (RV) HELZEMZEHERE (LV+S) WAE,
HHEH RVE VS WEBH . ERAELEIE
KE IR .

2.3 MEMALBENSEK Apelin-36 K¥-HHE
2.3.1 HIEMEHER.FHKRML2m. BFY
EDTA-Na, ¥ 8& H,4 C.4 000 r/min B4 10
min, B E#MA 10 oL ALK, T—80 C KEBER
Rl

2.3.2 WEALEHAAIEHEL . HLENY 100
mg,BF 1 mol/L KEEM 1 mL & ¥ 10 min, %
M5B Ultra—Turex T25 ¥ BH£5% .4 C.
3 000 r/min B> 20 min, L L —30 C B %
W,

2.3.3 HAKRM.FFANRNYE 1 RERPE
J8 » 452 TS S 8 3T 10 8 1 A5 4R FE W52 Apellin-
36 K¥. HEMBWENL 26 pg/H,.5 Apelin-36
(R, Apelin-16 (R, 4 ). Apelin-13 (R, 4),
Apelin-12 (R, %) XX KM H 100%,. & %N
25% . ERMIRHBERE,

2.4 HLBHHFH Apelin mRNA/AP] mRNA
AR B KW

2.4.1 H RNA A8 BUES 5 A L E AL 24°100
mg (REE RNA MK &9 MBNELEALL
BAR—XBAES LM, R A Trizol —# R B
BEBLOENES RNA, &8 RNA BEAK Ay/ A f

H 1.8~2.0,

2.4.2 yH5IPRITEAM:.PCR 51 P EH
AE B, AKK Bactin (ERNZ R, 5IMFIIL
%1,

2.4.3 PCR R %&4:95 C #iZEH 5 min,94 C
Tk 30s,0Bk 30s GRABEBERE 1,72 C Eff
40 s, ERF QREAE DL BJS 72 C EM 5 min,
PP AT S R K B R AR U TS R
HHZEE mRNA WY REBUBMO B SHEM
B-actin MR EEMLERT. BEHE 3 KM KR,

%1 RT-PCR FHNEBEETRIIDERN &4

" Table 1 Oligonucleotide primers for RT-PCR ampli-

fication and conditions of reaction

P kig/ BXkE %K%

bp H/C &

Apelin-36 - #3[%. 5'-TGCTCTGGCTCTCCTTGACT-3' 190 5 32
T#34W. §-ATGGGTCCCTTATGGGAGAG-3'

AP] L#31%. 5 TTCCTTCTAGGCACCACAGG-3' 13 61 32

TH3Y. 5'-CTGTTTTCCGGGATGTCAGT-3'
B-actin #8314, 5 CTGAGAGGGAAATCGTGCGTGAC-3 357 60 32
T®314. 5 -GTGCTAGGAGCCAGGGCAGTAATC-3'

2.5 SHitEAE. FHALTHKREY 2+ TR, RA
SPSS 11. 5 3417 One-way ANOVA FHE448,4
BB ¢ BE.
3 &%
3.1 BEEMEEMERT - HKAemAEMskE K
A B mPAP.RV/(LV+S) % mCAP HR W . (%
¢ mPAP Hxf B4 F# 51.90% (P<<0.01), i 8
BREALEB AR 26.49% (P<0.05); i RH
RV/(LV+S) X BAA® 35.44% (P<<0.01),
i AR R AR 19.85% (P<0.0D); £ 4
KB mCAP £RELKIT¥EX (P>0.05, %2,
22 WM IE(E R = WAL RAEBI A E X R mPAP,
mCAP 1 RV/(LV+S) MM (x*s, n=10)
Table 2 Effects of puerarin on mPAP, mCAP, and RV/
(LV+S) in pulmonary hypertensive rats induced

by chronic hypoxia-hypercapnia (x+s, n=10)

i/ mPAP/ mCAP/  [RV/(LV+S)Y/
A (mg + kg™ ") mmHg mmHg %
bog} - 15.5142.91  118.6+11.2  23.25+2.18
By - 23.564+3.72* * 125.34£10.3  31.4943.12° "
ERX 20 17.3243.68% 128.3+ 8.7  25.24+3.19%*

S A *° P<0.01
SRR “P<0.05 **P<0.0]
* * P<C0. 01 vs control group

#P<0.05 *®P<0.01 vs model group

3.2 BRRIMEWKER BRI IKRE
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KRMEMEOEOH Apelin-36 KFEHE W . B
RA MK Apelin-36 EXTBARAF 69.27% (P<
0.0 BMEAXHEBAAR 14.55% (P<
0. 05);&3!%15{;55}[ Apelin-36 KXt A A B
21.49% (P<0.05), B EXANHEHAAE
65.96% (P<<0.01), W% 3.

23 WA X (O O 0 Wt 3 kK Rt 5%

HAOEU Apelin-36 K FHXM (xLs, n=10)
Table 3 Effects of puerarin on Apelin-36 concentrations
in plasma and right ventricular muscle in pul-
monary hypertensive rats induced by chronic
hypoxia-hypercapnia (x+s, n=10)
a5 FE/(mgekg"HME/(pgemL™D) HLEM/(pg e mg™h)
bof.| - 410+ 78 6.1931.09

"y - 694+ 120° * 7.52+£1.25°
b2 9 20 795+ 73* 12.48+1.04% %

St BA g, * P<0.05 **P<0.01
5B, “P<0.05 **P<0.0]
* P<<0.05 **P<0.01 vs control group
#P<0.05 #*®P<0.01 vs model group
3.3 WARRSEBHEMER — EAKMER 3K E
KB4 O ZM A Apelin mRNA/AP] mRNA %35
M BB A Apelin mRNA RiXKFH I RA
R 34.57% (P<<0.05), M M EA LB MAFH
# 96.68% (P<C0.01);# A4 AP) mRNA H 3t
B 28.00% (P<0.05), M EMRALERA
¥ 63.06% (P<0.05), W3 4.
24 ERXHWEERE_NLRERBHEBELR
A EELH Apelin mRNA/APJ mRNA %30
KW (x+s, n=10)
Table 4 Effects of puerarin on expressions of Apelin
mRNA/APJ mRNA in right ventricular muscle
of pulmonary hypertensive rats induced by

chronic hypoxia-hypercapnia (x+s, n=10)

au MR/ .mRNA FikKF
(mg » kg1 Apelin AP]J
bogi) - 1. 325+0. 190 0.962+0. 236
"y - 0.8674+0.072* 0.692+0.176"
ERX 20 1.7054+0.268%%  1.12940.119%

HatREA . - P<0.05
S, "P<0.05 **P<0.01
* P<C0. 05 vs control group
#P<0.05 #*®P<0.01 vs model group

4 itig

Apelin RFERAM /NG FIEHEK BHERE
B LEHE TS Apelin/AP] REMKEMER A
LERARIERBHEENH. BEREESZ

R FRT ORMERR, KEFRTHERA, BR
R REH BRI 18 AR R — AL TR v K BB B 3 Bk
BERAOCERKRD ., BREEEMNKE. RS
OEBRKMERRES Apelin/AP] REE X, 4
FRAME.

2 SC IR BT SR FH 84 10) T 6 EE A ER — AL BRPE K
RBLAL, KU TREHEEMBERNEE. & T&
KB SR REEAM _AAmEE. UaE
REHNHARRERTREAVEE  EABERKER
TR S IR R R R T R A R LR .

Apelin R—HEMRAABRERPERNE
BRYK. AEHFKOE. . EENAIE ZHER.
Apelin 5H 3% & AP] ELBRRK . OHEBNWELE
RBEPEEEENEAY. ALRPERBHMRE
B R AL s Bk E AR A LR
Apelin-36 /K38 8 b8, mPAP #1 RV/(LV+
) B BEHTMEA, XTESEEFREEN
Apelin BEHMARE X, Fe, BHEKER -
et kRS RBEENAGLZERERERLES,
REXENENESEMEHYE (WEBMERT.
mMERRRIS WS, TRAABHERERTZ
fiemmakREERREG LCZEHR Apelin mR-
NA 7 AP) mRNA K)RE¥ T . Apelin ZEK
PHEAKFREINA—BLXTRESERER.E
AESE. BHPHRENAFTEXR, HRENHE
FE#. Szokodi FHR KB, BLRE LG
AROENAREBELALCENEBAFTHEES
YA b, Apelin mRNA X BE T, BRAILK
B 1257 Apelin mRNA RixM . @HKE
B E AL BB 3 Bk & R/ Apelin #1 APJ mRNA
FHERETRESBEENRIRREELELEENR
FrmAX. WA EXNERPHEELIA.2H
st Bk G E KRR L@ s k& ER B A
R BB MBS HLEHHASIE P Apelin-36
MEAXZRTHR:MEALZRARANKER K
fbwk 4 FBGsh Bk E K BB £ #) & B Apelin-36
EAXEA LA R Apelin RIXKKFERREE
ERABFHARRBABEERAANELESR
SGERIS KR ER B, MK Apelin AIEERA N
B EREAK . A SCERIRGE Apelin 9 7F B 7T 45 g 3 bt i
B Bk AR R T E R MR AR

R Y WA F A& (10.20,40 mg/
kg) MEBEMBERERS ZHLBEMZ KR E
KBERE, R PR 20 mg/kg B RBE,
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BAEXALRFURATEANR  CRERER . BM
EHEHEAUA KB HEE,mPAP.RV/(LV+S) B
BTH.BEABREEFBAAFRKEERERZ
SRR KB EMGLZRRKNER, SUE
BT EFRLRPERRA . BRRAH# ¥
REREABRALZEHARENEFH Apelin BB
K. R, LA LEHRF Apelin mRNA/AP]
mRNA MERX. FEIANBHRERZTHIYED
Apelin, [5] & 37 #0 .0 WLADRIE KUY, 48 0L, WS
BEBEAWIRKBERXROLESELEPH
Apelin EHEXE, LRALCEHA P Apelin mR-
NA/AP] mRNA ik XTRER AR EHIEMER
ZHEAREWSIREEXREGLERK . HBAL
ZUBHERNHZ—.

SLFAR BEREREAHRBRES Skt
Wk mESAOERAKNER ZERBELHS
il MY Apelin/AP) RE M RIXKLHN, M
HAKay R oL M H et — it
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SURERAMIEHRHNBBR

w kL ARELE Ke R AR
(THE¥REMEER HAEHWE.TE 8)I1 750000)

W XA BREAREMN (OSR) MIUNFERRBHWN (Ver) 3 OSR JUBERNER. ik RADR
BRIk, AR OSR B4 5% 1k FB 5 3R F #uAR 2: WLAR CaCl, 1 Ver X+ OSR UM {E % wa o R TN AR M ia -
EMmM NO k¥, R OSR EFBKBEHEMHERSBN/DRAEREN, EK/DREEREAN LHRMER
o] # CaCl, #5418 Ver 3ROSR GUBEARB R L3N R NO KE*=4 S BHEWR. 1 OSR HH
BYMIER ., Ver 88183 OSR SUMERA.
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Analgesic effect of oxysophoridine and its mechanism
YAO Wan-xia, ZHOU Jun-jun, YAN Lin, JIN Shao-ju, JIANG Yuan-xu

(Department of Pharmacology, Ningxia Medical College, Yinchuan 750004, China)
Abstract: Objective To investigate the analgesic effect of oxysophoridine (OSR) and the influence of

verapamil (Ver) on the antinociception of OSR when two drugs were co-administrated in mice. Methods
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