INETEIRTT R DR IR EL K R A 3 Bk S JE RO R

B2, b ER Y, EED ATAEE Ui, BN 310058; 2T FEE B, UM 310012)
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Sceptridium Ternatum For the Treatment of Pulmonary Arterial Hypertension in Rats with Pulmonary Heart

YING Yinl’z, YE Zuowuz, HUANG Pingz, HE Qiaojunl*(lllnstitute of Pharmaceutics, Zhejiang University, Hangzhou
310058, China; 2.Tongde Hospital of Zhejiang, Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To observe the effect of Sceptridium ternatum on pulmonary arterial hypertension in rats with
pulmonary heart discase. METHODS  All of 120 SD rats were randomly divided into control, model, sildenafil, Sceptridium
ternatum low-dose, middle-dose and high-dose drug groups, 20 rats in each group. The animal model were established by
intraperitoneally injecting moncrotaline of 60 mg'kg™'. Rats in control and model groups were given saline by gavage for 21 d.
The mean right ventricular pressure(mRVP), mean pulmonary arterial pressure(mPAP), and max RVP were measured by using
right cardiac catheterization. The rats were then sacrificed for determination of lung wet weight(tWW) and the weight of right
ventricule(RV) and left ventricule pus septum(LV+S). Lung index(LI) and right ventricular hypertrophy index(RVHI) were
calculated. RESULTS The mRVP, mRAP, max RVP in model group were higher than those of the control group(£<0.001), and
those parameters in the middle- and high-dose drug groups were lower than those of the model group(P<0.001-0.05). The RV,
LV+S, WW, RVHI and LI in the high-dose drug group were smaller than those of the model group(P<0.001-0.01).
CONCLUSION  Sceptridium ternatum may have some effect on pulmonary arterial hypertension induced by monocrotaine in rats.
KEY WORDS: pulmonary heart disease; pulmonary arterial hypertension; Sceptridium ternatum
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(200£20)g, HH il PEE K- HL LI B A R
alRAL, AP IES . SCXK(Y71)2008-0016, )
M SPE 4, ZhH)E A&k 5 : 2008001630484
1.2 ¥

AINFRAESEIU (A )5 PG RS AR OV i 1) 25
BRAHE], #it5: 1383014, MUA%: 25 mg); APRih
IKWUNERAEZNARA R, ft5: 21205062); Hf
A B R AR A A, T
12120505, & H: 98.39%). & HLZ 4 (AL
B TAHBRA A, fit'5: 120505, & 5: 99.03%).
1.3 %%

Mettler Toledo AL104 43 #7 AK~V-(Hfi AR -G
F1£); BIOPAC MP150 %4 16 B4 HE T id %5
MT RS (32E BIOPAG); fl )y pitail TR & (18 )
£E141); AD113B08114 (e 6 2 B (H A BAR L)
2 A&

2.1 /NEACSIU A

Yo B AR RAE M /NEAE AR, T, M. FR
INRAERTEY 80.0 g5 LA 10 F5 AT 70% & B
IR 3 K, BHR 2 he WLUE, AIFUEW
TR AR BT, RN 2SE TK, IR N
500 mg'mL™", 5.

22 IEREKGH

120 UK BB A1 20 A7 0 6 B AL B2, g
BRI E . L AR R AL, AR 20 H,
IE N RRAUR R N 45 i Qe AR /K (2 -
Q)R AW s AR AL R B — URME B Ny B 7y
B2 AR K=21'8 )60 mg-kg ™,
RS 2 RIFAAHET, IEW Al B
YA F AR K HE T 10 mL-kg™'s PHHB IR AR 4145 T 45 2
B4 17 mgkg s NEERIIE . P RFIEL
TR R I 10, 5, 2.5 gkg (5K
WG 1 Red!, HE:L221 d, KIkE: 2
J& 1 h W dEds .
2.3 fEbaAi
231 RTEAT I
WK
232 A0 EEMME KA SR LS
o FERFHILF PESO B AT O S EANA O E, I
JEIE RIS K, FEIL AN I RTE, R
o E IS 252 2014 48 7 15 31 555 710

WIS, BER 1 RINES)

SE J5 10 3% T 24 il 2 ik JE (mean  pulmonary  arterial
pressure , mPAP) . V- 47 .0y % & (mean right
ventricular pressure, mRVP). # K470 % & (max
right ventricular pressure, max RVP).
233 SRR ARSI, BRI,
W5 IR EY 0 by SORIMAE MRS, W 5 = RE (] 74
B o B A O A O F N A, sE AT
ZAR ML, T R PR A O 5 R (right
ventricu tar free wall mass, RV) A /0% 400 % (1]
k& (left ventricular pus septal, LV+S)IH &, 1[5
A0 B JEF5 4 (right ventricular hypertrophy index,
RVHI). RVHI=[RV/(LV+S)] X 100%.
234 JFe% Jem sh ik NN R E K, UE
A I, BY T, JRARIR TR AK Sy,
FRVRRE M 5 (lung wet weight, WW), 45
A R & (body weigh, BW) o & Jili 8 2% (lung
index, LI), LI=WW/BW X 100% -
2.3.5 ML HE ROpRBILSEREE M 4%%
W [ e il 48 hy BY LT, WIHTIELD),
WA, ZuedMbiK, FEW . 4
ML Pl &R & HE JL b B, 2% B i 42
i L2 /N B ik o
24 Gk Uiik

FiA v B, & R A ) Ao BT 22
SR 357 ZE 75 (P>0.05), MR R 2 07 25 43
s A5 5 22 AN 55 (P<0.05), WIHEAT HE S ks 4
(Kruskal-Wallis H £ 5%), 47 4t v% % 7#(P<0.05),
W) 751 55 20 5 0] B 4H TR) 4 Mann-Whitney U £25 .
3 %R
31 EELLIER

g, BIRAOR RS 3 FJT4S, REMEE,
b, SR 2 LK R ;5
BERIA AR LG, 2590967 25 41K B S 50 33 )RS Atk
B YOKIGHIES, #aR2. SCild T Ls)
WA IET
3.2 ANIF)ZH ol S K Bl AR o R AR A

g h, AR 15 RIS AR 3G e T
iM%, B 19 RINARFESCT HAhdA, S5iEH
XTRRALAHLE, 225 A Gtk L(P<0.05); /MN&E
A v 7 A S 56 YA SR A W R, B
THAR 4 H(P<0.05), 5 15 KI5 R 1 Ik 2g
B 22 RIAR TR L H AT A 5, (A g 2=
FLG U E L (P>0.05). SR IE 1.
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z1 THAHNKBERE LML EZ®B=20, X*5)

Tab.1 Comparison the changes of body weight in rats between different groups(n=20, x +s)

R/ g
2159
1d 5d 8d 12d 15d 19d 22d
E X R4 209.56+12.51  223.87+6.45 249.21+10.44 257.76£9.81 280.54+16.78 310.75+21.56 344.90+29.707
FERIZH 217.9848.97  230.38+8.84 244.46+9.66 258.58+9.29 273.65+16.26 299.40+16.16"  318.30+7.67"
INEAEEFIEAL 214.60£13.89  240.85+12.04"2  267.86+15.11"7%  288.75+21.99"? 306.53+23.90"?  319.05+5.28 336.04+14.47
INFEIEHFIEA 217.02£10.40  231.59+8.84 259.70+12.75”  264.69+13.24 281.2949.10 310.33+16.36 337.22+19.71
INEIEACHIEA  213.5649.78  240.27+7.34 259.52+5.862 273.19+24.15 279.72422.52 311.26+4.74 332.43+14.98

W HIEFN R4, "P<0.05; SHH4ME, 2P<0.05

Note: Compared with control group, "P<0.05; compared with model group, 2P<0.05

3.3 mRVP #l max RVP. mPAP [ L%

SD KB FH B B A iiE AR 3 i, B4R
B[y mPAP I mRVP.max RVP 3% F} 5 (P<0.001);
LR, MR e PRI R mPAP.
mRVP Fl max RVP ¥J il & [£IL(P<0.001~0.05). 45
R 2.

%k 2 NELX PAH KB A E JE 0l 2 Bk E 6 % v
(n=20, x*s)
Tab. 2 Influence of Sceptridium ternatum on the right

ventricle and pulmonary artery pressures(n=20, Xx s )

415 mRVP/mmHg  mPAP/mmHg max RVP/mmHg
E X AL 16.6+1.8 242+3.1 36.3+3.6
FEAILH 35.0+6.0" 45.9+6.8" 78.1£10.2"
P AR 141 26.8+4.4% 36.4%5.5Y 65.0+14.8Y
NEAEAR 4 31.246.7 41.447.5 76.6+14.9
A PR AL 27.1+5.5Y 38.8+5.9% 69.3+13.5?
N R A 27.0+6.8% 37.7+7.1% 65.3£13.2Y

T 5 IO AL B DP<0.001; S5 4 A P P<0.05, PP<0.01,
P<0.001

Note: Compared with control group, "P<0.001; compared with model
group, 2P<0.05,”P<0.01,YP<0.001

3.4 FAKE WW R LI )

SD K RS BT B S s A fe , A 41K R
WW. LI #8% 3K T 1E 55 B 41(P<0.001); /M
e ey KGR WW.L LI 82K T RALA
(P<0.001~0.05). £ R IL5E 3.

3.5 F4IKH RVHI (1L

SD KB FH B 7 A aE A S, B ALK
RV LV+S #1225 KT 1E 56 U4 (P<0.001~0.05);
INFEAE AR R B RV, LV+S WK TR 4
(P<0.001~0.01); /MEfEH . KAIEAH KE LV+S
BE TR (P<0.05). 45 L3 4.
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#3 NEII PAH AR WW 1 LI ¥ (n=20, X+5)
Tab. 3 Influence of Sceptridium ternatum on the WW and
LI(n=20, x=*s)

25 WW/g LI/%
TR0 I 1.26+0.20 0.4400.070
BRI 2.00+0.26" 0.590:£0.085"
Vs Ak ZH 1.94+0.28 0.560.09
AN IEAR T 4 1.79+0.28% 0.520+0.073%
NP 1.78+0.22% 0.5120.067%
NRAE A 1.67+0.31% 0.494:£0.086"

H: SIEFANRALLE, VP<0.001; SHIAL L4, PP<0.05, PP<0.01
Note: Compared with control group, ’P<0.001; compared with model
group, 2P<0.05,*P<0.01

%4 /NEHEILxPAH KB RVHI 8 %7 (n=20, X£s)
Tab. 4 Influence of Sceptridium ternatum on the RVHI
(n=20, xx5)
A RV/g LV+S/g RVHI/%
1E R R4 0.170+0.030 0.710+0.100 24.442.5
BRI 4 0.327+0.060  0.839+0.062" 39.3+8.0%
P R4 0.300+0.040 0.860+0.060 35.4+4.9
NEAEA R 0.310£0.062 0.793+0.042% 38.9+6.3
NELETHIEL 0.300+£0.056 0.794+0.067" 37.8+6.5
INEREE RN 0.270+£0.0457  0.767+0.0559 35.145.1

e GIERWABALLLE, DP<0.05, PP<0.01, PP<0.001; ST L
%, YP<0.05, YP<0.01, “P<0.001

Note: Compared with control group, “P<0.05, ?P<0.01, *P<0.001;
compared with model group, 4)P<0.05, 5)P<0.01, 9p<0.001
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Fig. 1 Effects of Sceptridium ternatum on pulmonary pathology

A-control group; B—model group; C—sildenafil group; D—Sceptridium ternatum low-dose drug group; E—Sceptridium ternatum middle-dose drug group;

F-Sceptridium ternatum high-dose drug group

RS NEHEML PAH K Rt B B W%
Tab. 5
vascular wall thickness

Effects of Sceptridium ternatum on pulmonary

4153 15 B J5E /um
TE xR 6.1£1.6
BEm 4 47.8+14.2"
[UE: L% 1S 301 13.3+6.1%
N AR 42.5+10.6
INEAETR AL 32.0+5.7
INEAE AL 26.8+12.6”

5RO IRALIEEL, VP<0.001; HERALLLE, ¥P<0.05,P<0.001
Note: Compared with control group, "P<0.001; compared with model
group, 2P<0.05,*P<0.001
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18 1 S AR AOE R BT A8 o5 A AR U 1R AR
e,

IS O 975 R BRRE AR e ) v NP K R SR A T
W, [E P E AT PAH RS AT 0 & B A A 0
I E A LR ILET 0 OB A il 2
O AREREL s @FR-I R 2w, @
fibyo 46 B SCHRIRIE, A ERBUALR F Y RS
A7 %S PAH, X2 H Av iR AL
JRE g TR

ARG RN, WL 3 HfE, B
YR T R 3 PR (P<0.05), TTI/NERAE XS I A5
WK TR R sy . SRIBA LR, /D
FAE - PHHEA K mPAP. mRVP 1 max RVP
1) 5 3 PR AR (P<0.001~0.05),, 111 fili 2 205 R 45 5
NG I SRR LR, Wi sh kR AR
B the, W TR) 5T 90 RE W R 98, JRORE 4N i 3 2R
BRAE M /N Sk L . DAL g SRR N AR 1T RE T
Aok I L A, el AR M A R S T R 4 G
PAH [1EH . BEA IS R RE RS, IO A 78 K R
BRI AT OO, LRV, WW B 2 3
K, LV+S HERD . NEEEFIRERA KR RV,
LV+S. WW. LI % & AL T AU 24 (P<0.001~0.01),
BN INR AR AT DL 0 M o A TR R A
O FE,  HS IR AR .
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