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Dose Research of Monocrotaline Induced Pulmonary Arterial Hypertension in Rats at Moderate Altitude
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ABSTRACT: OBJECTIVE To explore the optimal dose of monocrotaline(MCT) induced pulmonary arterial hypertension in
rats at moderate altitude. METHODS  Eighty-five male SD rats were randomly divided into control group, MCT-20 mg-kg™!
group, MCT-30 mg-kg™! group, MCT-40 mg-kg™! group, MCT-50 mg-kg!' group and MCT-60 mg-kg! group. Except for the
control group, all rats received a single subcutaneous injection of MCT, and then were raised in moderate altitude area. Right
heart catheterization was used to determine the mean pulmonary artery pressure(mPAP) after 28 d. The right ventricular
hypertrophy index was calculated as a parameter of right ventricular hypertrophy. Vascular remodeling was assessed by HE
staining. In addition, the general condition, survival rate, body weight, organ coefficient, hematological indexes and success rate
of the model in rats were used as auxiliary evaluation indexes. RESULTS Compared with the control group, single
subcutaneous injection of MCT-30, 40, 50, 60 mg-kg™' could cause increased mPAP, right ventricular hypertrophy and vascular
remodeling in rats(P<0.05). The model met the diagnostic criteria for pulmonary arterial hypertension. CONCLUSION
MCT-30 mg-kg'is the optimal dose to induce pulmonary arterial hypertension in rats at moderate altitude.

KEYWORDS: moderate altitude; monocrotaline; rat; pulmonary arterial hypertension; dose study

FiT ) K e R Fh 22 R0 DR BT B i, e RIS 1 il ok v e A Ay i D it st ok v 2
/N SIRKER , SEOMSIIKET R, &2 R TR bk s R P A —28, S IR IR
SHEHACEASET N, NRIRE TEEERE W, BERANT.

LB BEFEHARFEESTH (82060786, 81860768, 32060088); 4 AR i1 H(2020-21-784); HRMBE 22 M0k “FEIH=ZOL” 7
Tt H

EZB N : MR, 4, WA, Y Tel: (0971)6104063  E-mail: 1185857808@qq.com  “BIE{EE. 240, 9, W1, B2z
Tel: (0971)6109507 E-mail: zhangiang_li@163.com  PEF, &, Wt #H#F Tel: (0971)6109507 E-mail: ludianxiang@126.com

A E BAC R FH 2527 2021 45 11 A58 38 55 21 Y Chin J Mod Appl Pharm, 2021 November, Vol.38 No.21 -2625 -



i e S st Jok e S 190 68 Ay 1k 2 B e
P X Il AR AR AR ISR 2, X 2
PGB R T R m, [z, Ak,
SR 22 I AF 5T T 1 B A0 9 i 26 AR SR Al 3 ok s e
HPEFISY, S T S M o s i s ke e A ¢
SEMIER R, B 22 o R DX ST B A
(monocrotaline, MCT) 5314 K FUIT sl ik =5 & 98 i
AR

O 2 A W R IR R 232 MCT BRIR J R
(50 mg-kg ' B¢ 60 mg-kg )2 JHJE ST BT Sk
FEBY, R DI 5 A AR ) (] 3 TE R 18 . IR
[ T35 14 75 7T (R 2 260 m) % (i FH SCik i
B 60 mg-kg! MCT AR BB TS, KM
R BRI AE A, SETCR R, SEA SRk
HRIEA 3, BO AR S X MCT 755 K fUit
ik E A S, TR, AR
URAED o i Ml DR AT S0, B IF 5 JR b X MCT
T AR ) B T
1 ##

1.1 3

85 H SD f#EE KR, &, A& 170~200 g,
WA V5 42 2830 R 24 B 2E i s g sh e, sl
FHFAIIES . SYXK(75)2020-0001, h¥A: 7= af
W5 . SCXK(BE)2018-001, AHFSY b 5l ¥ 52 56 128
¥ [ B 2 S e sh A BRI N, S0 5 R4 T il
KB AFBE s L2 5y S o Aol
1.2 R AR

MCT( i A R A R AR, #iE5
K20N11K131409); /% fi(Biotopped 227]); L4
WMEAGERAMLEAFNBERAA, #5:
T20080624); 4% 22 3 I [ 5 v (AL s T AR AE W
RAEBRAF, 15 0927A19); HE Yeaid &t
WEEEFARAR, #t5: 20190618); —H
AR HETE AL 7 A BR A D)

MP150 £ 54 0 5% 1Y (32 E BIOPAC A F);
BC-5000Vet 114324 Ifi 240 M 43 A A3 (BRI B 2
Al); AUX320 AU 2 —HFRF(HARSEA
A]); EG1150H A g2V HHL . RM2265 YJF AL .
HI1220 ¥ R/ #L. HI1210 £ A WL B Leica 44
RGNFL
2 Hik
2.1 434

85 HASD filt e A R4z FE B AL A - 1 43 M Xk

-2626 -

Chin J Mod Appl Pharm, 2021 November, Vol.38 No.21

M2 . MCT-20 mg-kg' 41, MCT-30 mg-kg ' 41,

MCT-40 mg-kg! 241 . MCT-50 mg-kg' 4 .

MCT-60 mg-kg ' 40, MCT 4l KB4 15 R) T3
IRV 75 2 RIEZ IR MCT B2 RS, XTHR4L K
(10 H)[A] H 232 SRR A BRER K B2 R iR, B
JIT A R BUVE T 00 T ML X ) 5%, R 3 e K,
4.d B 1 YRR, BRI (2242)C L FHRHE
JE 45%~55%. T MCT [ESH55 28 RARMEK UG
2.2 AP

2.2.1  ~FE¥y0 8 ik B 7 (mean pulmonary artery
pressure, mPAP)IUE K ERURREE S A EM [ T
g, INIEIE P A A — A e,
BN ERIK, FHAMRFF AR LS5 L B KA O i
FE Loy, HRHRF} BY 78 20070 bk 56 KAk 55 15 RF
FER/BA, RERRSE LESK. H05. Ao
=i ABKE!,

222 A0 FEAJEFE % (right ventricular hypertro-
phy index, RVHDINE 7B CIEE , 875 O E
JEE N (K= N R s [T S = 4 VTN A T N
Ui 25 BE 43 B PR & A7 O FUiF 29 BE (right ventricular
free wall, RV)M /.0 % i 6] @ (left ventricular
plus septum, LV+S)[¥Jii & , RVHI=RV Jii #/(LV+S)
T aElel,

223 MEARRECE B RRUOME . IERE . FFE
JELE B B, TR RRE, TS ERR
(I &% 2R 850, IE A% 3 8= 15 4% BT 6 (g)/ MR T
(2)x100%!71,

224 IMEAEFEPRAIN K B IE 2 b 57 I
MR, B —0, e R R A AR
RGN, T E ke e, H—I MR
FENE Bk AT RIAMAE, (% EDTA-
K2 MHiBEE RE MW G LT E0K, 1141l
JH A

225 JfiZHZ] HE Jea YJH ZEflich ik & T v
B R KR E D 2 AR A 2 T Fr),

K/NZ) 1 emx0.5 cmx0.3 mm, 4%ZRHENER
[E 7 48 h, 48 h J5i#4T HE Jefa, SR T,
MEE R KBt Z 2300 7 b B LI B #2<50 um
FIEARAE 50~100 pm HAHBIKA 10 4, FIEIMZR S
B A0 L O 65 1 A 48 1T A (wall area, WA) R H?
28 54, H AR I 45 BE JR P (wall thickness, WT)
M4 4M % (external diameter, ED)FI L4 Bl X,

P E B 224 2021 4E 11 A48 38 448 21 W)



DML A5 B T FR T 23 L (WAY%) I8 B JEE 3 1 0 e
(WT%)VE S i £ 1l i 45 SR A ) 8 bR o WA%=WA/
M4 B AX100%, WT%=2xWT/EDx100%.

2.2.6 SiiteE i R SPSS 27.0 BfFiATEK
PG50 o MR IEZS 53047 (4 1 5Ok 2 4[] L
R N 5 2508 (One-way ANOVA), B
Fe3 e $E Bonferroni Kl ; J5 25 AN 55 I W L8R
H Tamhane’s T2, 2H [0 4= 7% 10 FL 88K Log-rank
K I, K KIHE 0=0.05, P<0.05 FmnESHLIT

3 4R

3.1 SARB—MBIEH E

HWEE NG R EEE . K E .
BRI | RS RIORES  WEahEAE. S5 R A,
MCT-20 mg-kg ' ZH 1 MCT-30 mg-kg ' 4 K fl— ik
T OLEAT, RN B A To 25 5 ; MCT-40 mg kg™
20 F1 MCT-50 mg-kg ' A RIEAE 3 G ket
KR, e ERSr, (HR WIS ShR %,
MCT-60 mg kg™ 41K FIEAZE 2 J&EPH Bl Bk
SEANEE, 53 JERTINEE, fEEE KRR . T
WadE . WESRGE . . DUBKE AR
3.2 HARBAEFRNILE

X HREH \MCT-20 mg-kg™' 21 HI MCT-30 mg kg™’
R B A AR ; MCT-40 mg-kg™' 2H #l MCT-
50 mg-kg ' HRFUEAFRR 87%, SXFHRA LT
%5, 0 40mgkg! 4 K KB IE T E R
50 mg-kg ' 4H; MCT-60 mg-kg ' #HHE A 3 JHJm &
SEHET 6 HOREL, EAFRN 60%, S5XFIRA A
Gt 5(P<0.05), 2R MCT-60 mg kg ' 41,
AT R A AR BN, G530 1,

100 mrm oo
804 - L. XTHRAH 1)
' MCT-20 mg-kg™
© =t MCT-30 mg-kg™
% 60 1 o MCT-40 mgkg™!
& —— MCT-50 mg-kg™*
4 40 | —— MCT-60 mgkg™
20 -
0 T T T T T 1
0 5 10 15 20 25 30
LAt R/

1 2EAREFEHLEK

LR LE, DP<0.05,

Fig.1 Comparison of survival rate of rats in each group
Compared with control group, VP<0.05.

R E AN 22 2021 4F 11 A5 38 4845 21 1

3.3 SRR AR

HHRBREL AT B AR Pk, St
o 4 didsk L IRIRTT R, 28 d N, XTHRZE KA
BT (171.2+413.82) g B9/M3(327.22421.29) g;
% IRLH S, MCT-20, 30, 40 mg-kg' 41K E
RS HAME, BERILSE I ¥E L
MCT-50 mg-kg ' 41 F1 60 mg-kg ' 4 K Btk A5 21
RIEF R BT EES, SXRANKERAS
T2 7 L (P<0.05) . #E/RFR MCT-50, 60 mg-kg
A, LA R R T i R M 0N 5 SR LI 2,

129 o st
—a— MCT-20 mg-kg™
—¥— MCT-30 mg-kg™
—o— MCT-40 mg-kg™
0 —+— MCT-50 mg-kg™
mﬂ -0 MCT-60 mg-kg™ 5
i 256 -
¥
128 I 1 1 1 1 1 1

td

B2 2AARKRERNEE(Xts, n=9~15)
EX R L, DP<0.05,
Fig. 2 Trend of body weight of rats in each group(Xx *s,
n=9-15)
Compared with control group, VP<0.05.
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Tab. 1 Comparison of mPAP and RVHI of rats in each
group (X £s)
2051 n mPAP/mmHg RVHI
xf IR 2H 10 17.98+3.08 0.28+0.04
MCT-20 mg-kg! 15 26.74+8.94 0.47+0.16"
MCT-30 mg kg™ 14 34.95+11.68" 0.65+0.19"
MCT-40 mg kg™ 13 34.96+9.53Y 0.68+0.142
MCT-50 mg-kg! 11 44.55+14.8312 0.74+0.1192
MCT-60 mg-kg™! 7 50.04+9.1512 0.88+0.151%

T SRS, DP<0.05; 5 MCT-20 mg-kg™ 41 L4, 2P<0.05,
Note: Compared with control group, "P<0.05; compared with
MCT-20 mg-kg™! group, 2P<0.05.

Chin J Mod Appl Pharm, 2021 November, Vol.38 No.21 -2627 -



#2 AUARMEE R E

Tab. 2 Rate of model establishment of rats in each group
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Fig. 3 Comparison of organ coefticient of rats in each group(x s, n=9-15)
Compared with control group, "P<0.05; compared with MCT-20 mg-kg™' group, 2P<0.05; compared with MCT-30 mg-kg™! group, ¥P<0.05; compared

with MCT-40 mg-kg™! group, ¥P<0.05.
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Fig. 4 Comparison of hematological indexes of rats in each group(x s, n=9-15)

Compared with control group, "P<0.05; compared with MCT-20 mg-kg™! group, 2P<0.05; compared with MCT-30 mg-kg ' group, »P<0.05; compared
with MCT-40 mg-kg™! group, ¥P<0.05.

100 = 100 =

&8 MCT-20 mgkg™! &5 MCT-20 mgkg™!
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A-XTHRZ ; B-MCT-20 mg-kg' 41 ; C-MCT-30 mg-kg' 41; D-MCT-40 mg-kg' 4 ; E-MCT-50 mg-kg™' #41; F-MCT-60 mg-kg' £ ; 5%FMA4H Lb A%,
DP<0.05; 5 MCT-20 mg-kg' 4 L#, 2P<0.05; 5 MCT-30 mg-kg ' ZHIL#, YP<0.05; FH2H HA2<50 um Mlighk b, 9P<0.05,

Fig. 5 Morphology changes of pulmonary arterioles in rats in each group( X £ s , n=4)(HE, 200x)

A—control group; B-MCT-20 mg-kg™' group; C-MCT-30 mg-kg™' group; D-MCT-40 mg-kg™' group; E-MCT-50 mg kg™ group; F-MCT-60 mg-kg"!
group; compared with control group, "P<0.05; compared with MCT-20 mg-kg™' group, ?P<0.05; compared with MCT-30 mg-kg™' group, »P<0.05;
compared with the same group of pulmonary arteries with a diameter <50 pm, ¥P<0.05.
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