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[(BE] HB WA EF ST k& R TaAEAMH . ik 80 2 SD K KA A x4 (20
) FedkEa (60 R), ALK K KANTF G A (MCT) F R IEH 60 mgkeif-F 14 R & T Ik 3
JEARER | B AR H9 S0 R K RIS A AR B A AFAT I ETIK, P SAFM, FH102,
SRR AR K AT 1 ml/100 g RMGREF , HARELL T HHAELEF 25 ma/kg B F , AT &7 1K
P BB ANLT R A 0.2925, 0.5850. 1. 1700 g/ml 6947 M R 7 7% 1 ml/100 g3 § , &40354 0 #
A1k, BFUARBHEMNKIAALESEWEE (RVSP), F¥H M ikE (mPAP), #H &S 5B 35 %%
(RVHI), #nldbiF&a (ROS). m=8 (MDA) & F A5 kT A HEE (GSH-Px) Zit AL A5
(CAT) #MH, stBTHE L ENKE AR AMARBREBAFT TN, R LHa@aks, BEAA KR
RVSP. mPAP. RVHIK-FZROS. MDA 4% £ % 7%, GSH-Px. CAT#F M 2 F MK (P<0.01), HE# &
2R B AR AR, BN BBk B E LR AL R IR, B RESR R E . HAER LA, i
ARIAE L0 B AT i SR T BN B SRR R R R I R R EY R WA AR ES P, S T4
RVSP, mPAP, RVHI 2 &K%k (P<0.053 P<0.01), 4FMi &7 & . T A ZFLR0OS. MDA 4 Z%AK, CAT
EHAE (P<0.053 P<0.01), 54FMEF KA SLHILE, AFES 5. PHSHUCATEREEA4S, 47
Wi E 77 & A MDA 4% 23 K (P<0.01). Z5I8 47 M E 7 T B4t 3 Bk 2 R AL AL KR 30 ik = B A
AR IR A, MBRAC LB, T RE G T AT K 2 R B LR Z—
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AN IS 22 Tl IR 25 S 250 B IOk R 0 S 488 2 ) 0 il 05 S FAT T e AR 9 il sl ik v P O 223607, i IR
S AR TR A AE LA 2 TR s B 1A T A ARG A IR, S i Pt A
W EERE . AL SRR, RS WFFEAU NI A BE LS T i i D7 36 7 M 3l Jok v
WEAET U BRI Y R AR I R T i FERPTREVE HIALA . LA R it sl ko e iy b B2 2436

85 iy 5 S T S N SrRRHEAE A . AMTFE L rh BB ARl B U B2
ﬁaigfggﬁiiggiﬁiiﬁ%ﬁi? GOFTSE N B TIT B A, HEE TRM-DWLL-
B I R ZXT, —

R (MDA) . 25 B H ikt 40 f 49 (GSH-Px) 2 it 48 2mm?°,
LA (CAT) 5. [, IR SUAL =1 % T1 5 i 4 I MRSTE
1.1 ¥
1 (81904153) ORI BRI RE e 030-250 g, AL 5O LR A B KA B 74
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TAFEASEE AR A, IR (20+3)°C, BEHYERE12 he
1.2 %9

PR T 4R . AEAE 20 g, FEZ 159, 404k
15 g, INBEP15 go AR AR B3R TH FR R 1t 4
LS, R R R AR — IR BB rh 2Y
P e AR & (F 4224 0. 2925 g/ml) . Hrl
O H A 250.5850 gml) K@ Al (F A2
1.1700 g/ml), Forr, il Ryl R AR &R i . 78
WABAER A (RN A YR AR AR, HkE
1g, #L5 X23A8Y42189, K FHZ& 1M /K ¥4 fiff i il ¥k
B4 2. 5 mg/ml,

1.3 ZE&XAEALS

¥ H A (MCT, #t'5 45254), Med Chem
Express 72 7] ; UK B (L5 C10187107) , I ifg
ErMAABEAERAA;, —BROE (#5
MKCM1060) , Sigma 24 6l ; Jo/K & BE (#t %5
190909), KE#LIb2 AR ABRAF]; 4% ZRKH
M 2R (165 70110900) , bRt FE R AR
o AR - AR (585 G1003), Ser-
vicebio ATl THES (ROS) Bl & (1]
5 JL21051), EBIRORSOABRA R ; MDA (5%
5 A003-1) . GSH-Px (%5 A005-1). CAT (%585
A007-1-1) BHI &, st E Y TR .

Power Lab 8/35 2 5 4= BN M it £ & ) i HE #3
(RAEALER E PR 2 A RN ] ) 5 STAT FAX2100 4
H 3l Fr 1L, Awareness Technology 23 F ; Eclipse
E100 1EB62F Bise, HAJCHEA A, PESO 34
(H4p42 0.9 mm, N 0.5 mm), Smiths Medical 2%
Al 1550 55 0N R AR R B 0L, WALES O HLAY
A RA A .

1.4 4. pARTRF %

80 H SD K Fladh i MM SR 7 K, fi HBEHLECT
FULAr A IR 20 HORNEEREA] 60 K, X BRA1 4G T
J S T 5 3 mlzkg 1A (ZEBRERK « JoK L=
8:2), ML FRYCHENE JETE ST MCT (60 mg/kg)
A 7 il B ok s R RRUBE AR Y AR SR AR 14 K .
SEEGAE 15K, % BT RN A AL SR FH BB AR R vk
A0 B, KR A D E AR (RVSP) |
SEE Rl Sl bk HE (mPAP) (28 4k, 2 AR B RVSP
mPAP B B b 25 T, 25 55 A Ge it SO
TN B0 Jk e R BRURSS TR 4 BT o K R AR T 1)
50 HK BRI BEMLE 72 15 40 IR | P IR

RGP AR, . mEA, R 10 Ko Xt
WAL RN R ZH K B2 T 1 ml/100 g 784K HEE , 74
HAIBAE L 257V HUIB AR 7 25 me/kg HEE &P fili
TR w4 T MR B 0. 2925 ¢/ml,
0. 5850 g/ml, 1. 1700 g/ml AT % 1 ml/100 g
W, SAMBHES 1R, EZ14K,

1.5 WA 77 ik

151 —fRBWR MWELHAKEKE, &,
Tl BAICEERRRE LSS NE R A S N AR
1.5.2 Mhhk#&HEKX A RVSP, mPAP &R &
B 14 RXERH1.5% = LB (0.8 ml/100 g) 18
J SR BRI R B, A B A7 AT MO 11 5 7 BB
e, 25 A 2 P9 ) 5 S A2 Ez
Jik, RIS BRI B BN, I AR Ls FLH
iy, [RIEF, Ak e e Ak, BRA R 4
AN KIS BN, O TN A . AR
WdE A SSNEIK N 5, FARAR BT 1.0 2 5 [0 5 Y —
A 2~3 mm [ VIETF O, FHUE B §il 5 90°25 fl 1Y
1 ml S EELBRIGA VIEFF O, IR L
Pk, MEIHATE, BRI SE, MR8
L s R O i N S T N i > | a1 RS B B
RO SRR, R S48, MRIC AU
W, FIWr B e S, KK BLRVSP, mPAP
284k

1.5.3 & ROS. MDA 4% & GSH-Px. CAT #
P HEE 14 K JEHOF R BRUE ks, 18 8 ik
Wi, 250 E 30 min, 4 CEL 15 min (B.O%%
3500 t/min, 4%28.26 cm), W EFJZ M, KK
FARRICHF B EPAE T, —80 CIRAF . AWF5 £
H AR A ET it 7 2 A B A BUEARVE, Bk
M ALTE PRI K4 T P HIARAE L . &4 (PaHBARIE
HBRAN) R BEHLEC T R E 6 N IS A, AR
o AH R 9 4250 B 454 20 B 0 S AG I ROS . MDA 1Y
8 M GSH-Px, CATRyIGHE.

1.5.4 A< ERFEI#% (RVHD eyml sz #H
14 R J5 R8540 8-, 50 ml ST 254l K A
FRERAK, HEAE Eshk, SR, vk g iE
Nl I R I, B RGO, RO vk AR B
AR, IR AR R L K 4y, B 20 7
HRINE, WENES L. AO0%, a0l
D% (RV) RAELE+ZRE (LV+S), HEA G
FEHCESEEL (RVHD=RV/(LV+S).
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1.5.5 M mAFEA HEHE 14 K5 BOREM
A A7 i ZE Bt e i, A R ER /KB 8 5 T 4%
HZRBEET2 h, KEPRARTEITTRY) (4 wm), SE1f
oK. BT, AEEIE, HOREHE A, TR
B, BB AR K B SRR AR k.
1.6 %itEFix

K FH SPSS 22. 0 3 44y A Bcs i B R 1
TP IES M 255, DB rE2E (R +s)
TR, SRHMHEFE I 2200, 4R SR
Dunnett’s TH5:, DA P<<0.05 NZEREG#E L,
2 H#R
2.1 AKX R — ML

Xof BB ZH R UK T H OB, 3% sh i M B e
W, BRWENE, XHAMEARE R N R S5XR
RS, BEREES MCT 2 7 R4 KRG shit 5
BN, XA E R N R A, AR,
TR M PE 5 14 KIF4R H BUIE I A0 5 i bl
1 K DU e v R e, FFRpSnes, 27 21 KA
AT 1 VAR AT il 45 R i L 45 24
TRIE, KRERFEE ., ERRhaiscs, s
1R R 2 R BRI B R R R A Y IR
AR .
2.2 &K A RVSP. mPAP & RVHI K -F bk

F 1w, S AL, A RVSP, mPAP
K RVHI T (P<0.01), SEAIZH LA, 74
IR A 40 K &7 fifi 5 L R R4 RVSP, mPAP
K RVHI i ZREAL (P<<0.058 P<0.01), #FliE
D5 IR i 4 AL RVSP B I (P<<0.05), T1fif mPAP,
RVHI 25 G112 X (P>0.05). HPARAE
AR, GBI AR A S fe bR 25 RS E R
X (P>0.05) . &F Bili F 7 45 7 it 41 41 1] bR
RVSP. mPAP K& RVHI K ¥ 22 R IR B G242 X
(P>0.05).
2.3 BKRAMUALIBIEN S FE

Bl (FASC YR IO ) 7w, X R4l
K BRI ZH A A R B H il ) ik P B 5 3 - 8
HEFEE ST, WUZTCHE IR BERVAH K U3l bk N J %
SEMEREIR Wi/ NSl K o A5 RE S IR KAL) ) D
JE, EREERAE, A ROEF Bs)N; SRR
oA, P IISE 2 K &7 il ey 45 351 ek 4L il o fok A
JEE B KA s e A P A I I

F1 KHAKBERVSP, mPAP K RVHIKFILE (% + )

415 F%( RVSP/mmHg mPAP/mmHg  RVHI
of B4 10 35.92+4.71  16.66+2.85 0.25+0.01
LA ZH 9 75.41+14. 08" 35.24+4. 52" 0.48+0. 07"
PR 10 41.5227.92" 22.99£2.22" 0. 3520. 04"
EPIEDAGRIERZE 10 53.02+13. 047 28.13+7.90 0. 38+0. 11

=

H
SPHE ) AIEZE 10 49.81+8.50" 25.17+3. 287 0. 36+0. 06
SPRE TR 10 47.2426. 42" 22.86%3.55" 0.36+0. 08"

. RVSP, AL W45E; mPAP, “FHflishikJE; RVHI,
o AR EFE R

a) SXIE4I A, P<0.01; b) SHEB4IHE, P<0.01;
¢) SR, P<0.05,

BN J7 Lt
AN

i )
A '_n:i
g S b

I 0 4

VE: Sk BT A B R B
Bl 45K U S U Y A2 1075 1k (HE Y2 €5, x40)
2.4 &K K & iF ROS. MDA 4 & & GSH-Px.
CAT &M b4

F2R, HXFRA e, BRI K R E
ROS. MDA & & % Ft i, GSH-Px. CATIEH R
FRRAL (P<<0.01); SBIRIAL HRAS, &F R 5 &
Fl i 21 ROS. MDA & &P, GSH-Px. CAT M
T (P<<0.05 5 P<<0.01), &Ffili 575 v #) & 40
ROS. MDA &K, CATIHETE (P<0.05 5
P<<0.01), &FfiHJ7 IR 41 ROS. MDA % & &
GSH-Px, CATTEMZF ¥ XZIT¥E X (P>
0.05) . S&FMi AR i dl b, &7 Ml 07
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£2 KAKBUMTEROS, MDA & K GSH-Px, CATIGME L (% + )

215 AL ROS/Uml™ MDA/nmol *ml™ GSH-PX/pmol - L™ CAT/U-ml™

papitskil 6 37.27+19. 74 3.81+0. 54 3310. 61+363. 33 10. 05+0. 61

AR 6 72. 6629. 46" 6. 19+0. 37 2367. 20+374. 29" 5. 84+0. 67"

A Il e AR 6 60. 82+12. 57 5. 64+0. 41 2552. 41+426. 30 6.38+0. 42

il e 7 AR 6 50. 04+10. 80" 5. 100. 47 2598. 71+405. 82 8.10+0.31° ¥

il e R 9 6 45.77+15. 76" 4.7120.56° ¥ 2928. 62+313. 44" 8.29+0. 199 ¥

. ROS, WEPES; MDA, N fE; GSH-Px, AMeH KA/ YEE; CAT, idEIbEM.
a) SXTIRAIIE, P<0.01; b) HEIRIALE, P<0.05; ¢) SEIAIZLLES, P<0.01; d) SEFHIEFAGHELA LE, P<0.01,

R 2 CAT I 1 3 e, &7 I s O e Rl e 4
MDA 7 it i R (P<0.01).
3 it

KNGS ZHFMEIRTE, A L &
it Bl ke PR R AL A o Bl E Bk, SO T, 18
RStz DhRe sk w , EREACH, AR, WL
MIE 4732 B, A R s, Hpsde & T, 5T
O, SR T, O, S5 R, I RE R
SR, O IR, I RO R o BRI R T
SRR, ENE K, A, DG R
FFSE MACHS, SRk, AT R AR I
Iz hastE, FE2 . ¥ hRzgy, &I,
A ISad ik 2 BO0EE s I B2, AT S RS
WFEA . FEAE k2 D . 2Y I ZE AR . 37
B k2 2. BUARZGBRARF T 3R, FESL B PIRisr
FHEA A BN . P12 28 nT il il 30 ok ~F-1 L2
Hasse . BGE K RA O E R shBKER 7, L1446
0 0 ST 0 A R O I S I A L T
FEAR S, RSB L LR EE Y A AR M R KT
PO A BN, A S SRR A A

H A R T35 Il 3 ik s = ) 2590 46 A il
HIZIIRZR 12 (PGI2) . KHTHEE N PGI2 25U . 5
R IR G WA 500 L nT PR S R A Ak T O
L R Z AN AR, o 5 BB 1R R
il A ZR 25 9 VE B IR AR AE VR T Il sl ik s e v 3z 1
M, BAAREmEEER. G, g
ML Bh J1 24 S BT B AR AR T, A
TF 5 16 5% P AR A R BH X R 2459 . AR 95 ol
PR N B S MCT A4 42 M 20 fok e R KBRS A
FERIZH KL RVSP. mPAP, RVHIJIE, HE Lo
TN K R I Bk N 2 3 S R, il /DN sl ok ot A 2
BUAFE ] B AR IR, A5 R o B ze A R mi AL
SN T2 P AR A RN R 7 U, P AR
I 2 Ko &F i 7 o i R B4 RVSP. mPAP &

RVHI B EFFAL, HSAHAZMER LG FE
S5 HE Y8 5 7 45 45 205 241l o Ik o e R 1 R A8
PeaE B uGE I B, UL HARAE RN . SR
&Pl e 5 T B S BRI B kO, el A O AR
it s Jok g BRAG 3 o

APV R T Bl ok o R AR rp ) R 2R A
AL, IR A 2R S B Z A, S
R Y B4 AN ROS 3 177 A K bt AL 5 B
Jo sk S Ak O A 5 R AR B 1 e AR YL ROS
E B Z s A — RYE S, R
N S T RERRAT . il N A A e S B, s S i S i A
A, BB, sl kO AT T T
GSH-Px. CAT¥jjg THiZEbi AL RS, GSH-PxJE
NAR P — Bk AL P, B bR A LA
(H,0,) . fitfblig it S fER ;. CAT ATk H,0,
NEAFK, PRI S K D RE e . MDA
SR AR H UL Mg A AR Ak A R X A A T T R AR
Yy, HAE i b e & R S LA G i SR
FE U AR A o, AR K R LS ROS
MDA &8 B ¥ T, GSH-Px. CAT % i
1%, UaBAAETE AL N o I & il ey 5% 7] e 41
A A [) B2 B % Ik MDA, ROS % & & F} & CAT,
GSH-Px {14, H&FME 7 m . Hifl i 4l CAT i 1%
AT I 7 R e I e T, AR A
MDA & 2 B0 s 4] W BRI, e A o 371 i i 6
it . 7 A S A I 9 S g SR B

Zr Lk, &7l T R 20 ik s AR A R
R 29 fok e e it 20 ol B 43 - ek SR A g 38 2 By
Al REE L E AL, (H AR 3l Ik e R B R
FIYERIPLEA ff i — 2D 5T .
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Effect of Shufeiya Formula (47ili/77) on Pulmonary Arterial Pressure and Oxidative Stress in Monocrotaline-

induced Pulmonary Hypertension Model Rats

YAN Haifeng'?, WANG Lin'?, WANG Xianliang', JIA Zhuangzhuang'*, WANG Shuai', GAO Ning'”,

LIU Yu', MAO Jingyuan'

1. First Teaching Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin, 300381; 2. Tianjin University of Tradi-

tional Chinese Medicine

ABSTRACT Objective To explore the possible mechanism of Shufeiya Formula (%ffiliJE77) on pulmonary arteri-
al hypertension (PAH). Methods FEighty SD rats were randomly divided into control group (n=20) and modeling

group (n=60), and 60 mg/kg monocrotaline (MCT) was intraperitoneally injected for 14 days in the modeling group to
establish the PAH model. The successfully modeled 50 rats were randomly divided into a model group, a positive
drug group, and Shuferya Formula low, medium, and high dose groups, with 10 rats in each group. The rats in the
control group and the model group were given 1 ml/100 g distilled water by gavage; the positive drug group was given
25 mg/kg sildenafil by gavage ; the Shufeiya Formula low, medium and high dose groups were administered with
Shufeiya Formula solution by gavage at the concentration of 0. 2925, 0. 5850 and 1. 1700 g/ml, respectively. The in-
terventions in all groups were administered once daily. After 14 consecutive days, the right ventricular systolic pres-
sure (RVSP) and mean pulmonary artery pressure (mPAP) were measured; the right ventricular hypertrophy index
(RVHI) was calculated ; the serum content of reactive oxygen species (ROS) and malondialdehyde (MDA ), and the

glutathione peroxidase (GSH-Px) and catalase (CAT) activities were detected; HE staining was used to assess the
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pathomorphological changes of lung tissues. Results Compared to those in the control group, the levels of RVSP,
mPAP and RVHI, and the content of ROS and MDA in the model group significantly increased, while the GSH-Px
and CAT activities significantly decreased (P<<0. 01) ; the HE staining results showed that the pulmonary artery endo-
thelium in the model group was continuously destructed ; irregular and intermittent hypertrophy were seen in the pul-
monary arterioles, and there was partial stenosis of the lumen. Compared to the model group, the positive drug group
and Feishuya Formula groups at different doses significantly improved the pulmonary artery wall thickness and lumen
stenosis degree; the positive drug group and Feishuya Formula medium and high dose groups had lower RVSP, mPAP
and RVHI levels (P<0. 05 or P<<0.01) ; Feishuya Formula medium and high dose groups had decreased ROS and
MDA content, as well as increased CAT activity (P<<0. 05 or P<<0.01). Compared to those in the Feishuya Formula
low dose group, the CAT activity significantly increased in the medium and high dose groups, and the MDA content
was reduced in the high dose group (P<<0.01). Conclusion Feishuya Formula can decrease the the pulmonary ar-
tery pressure, relieve the pathological damage of pulmonary artery, and reduce the oxidative stress, which may be the
possible mechanism of treating PAH.

Keywords pulmonary artery hypertension; Shufeiya Formula (#FJiiJ&J5 ) ; monocrotaline; mean pulmonary artery

pressure; oxidative stress
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