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Evaluation of the preventive effect of DL0805-2 against monocrotaline
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Abstract: In the treatment of hypertensive crisis, the novel Rho kinase inhibitor DL0805-2 can rapidly lower
systematic blood pressure, reduce pulmonary artery pressure, and has a significant protective effect on lung injury.
This experiment intends to evaluate the efficacy of DL0805-2 against pulmonary arterial hypertension (PAH) and
preliminarily reveals its underlying mechanism. Animal welfare and experimental procedures are in accordance
with the provision of the Animal Ethics Committee of the Institute of Materia Medica, Chinese Academy of
Medical Sciences. Sprague Dawley (SD) rats were randomly divided into DL0805-2 low, medium, and high dose
groups (1, 3, and 10 mg-kg?), bosentan positive control group, model group, and blank control group. The drug
was administered daily on the 7th day after model establishment by monocrotaline injection. On the 25th day of
the experiment, relevant indicators were examined to observe the therapeutic effect of DL0805-2 on pulmonary
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hypertension. DL0805-2 significantly relieved the abnormal changes in the physiological parameters related to
PAH induced by monocrotaline, including reducing right ventricular systolic pressure, alleviating cardiac damage
caused by pressure overload, and reducing the levels of endothelin-1 and inflammatory factors in lung tissues.
DL0805-2 also attenuated pulmonary arteries remodeling. It was preliminarily discovered that DL0805-2 exerts
preventive and therapeutic effect on PAH through Rho-kinase pathway. Our results suggested that DL0805-2
had good therapeutic effects on monocrotaline-induced PAH rat model. It intervened early in the disease process,
effectively prevented the development of the disease, and reduced the mortality of the diseased animals. The

mechanism is related to Rho-kinase pathway.
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Figure 1 Effects of DL0805-2 on the monocrotaline induced pulmonary arterial hypertension (PAH) rats. A: Changes in body weight of
rats in each group during the experiment; B: Statistics of changes in body weight of rats in each group compared with that at day 0. Values
are expressed as mean + standard error of mean (SEM), n = 10-12. ##P<0.001 vs control. D2: DL0805-2; BST: Bosentan
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Table 1 Effect of DL0805-2 on survival rate of the monocrota-
line induced PAH rats (n = 22)

Group Dose/mg-kg* Survival rate/%
Control 0 100.0
Model 0 68.2
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Figure 2 Effects of DL0805-2 on right ventricular systolic pressure (RVSP, A) and right ventricular hypertrophy index (RVHI, B) of the
monocrotaline induced PAH rats. Values are expressed as mean + SEM, n = 8-10. #P<0.001 vs control; "P<0.05, ""P<0.001 vs model. RV:

Right ventricle; LV: Left ventricle; S: Septum
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Figure 3 Effects of DL0805-2 on systemic hemodynamics of the
monocrotaline induced PAH rats. A: Heart rate; B: Systolic blood
pressure (SBP); C: Diastolic blood pressure (DBP). Values are
expressed as mean + SEM, n = 8-10

A 0.8

0.6

eart/body weight / %
2

H

o ah
t;'\““ \\,\@S"
c s
it
= 44
5 _—
5] 3
=
z
=] 29
.1
=
L
- -
= 1
5Y 4
P

DL0805-2 / mg-kg'!

W A HH 5 e 5 25 4 A PAH DR BB 38 7K Bk % JIFE 38 4
it T, H 200 — & 1R E A .
6 DL0805-2 il i & Bk 1= [ K BR A &5 4 fE B F 19
e

2 fili B ok e e A AR B il 50 I B P A R, e
175 SO Th B RS o il 0 0 R 5 4 i o A 3L,
RO IR, A RE R YR T, B ELISA TS
0T i 2H 23 50 2 H 1) 3 e ME Rl T 45 TNF-a. IL-6
FAL-18 AT T AT o 25 S ] 5 o, 15284 20 2 ) it
S BTl 8 R DRI 7= A= BH 2 39, ISR & 1) DLO0805-2
3 Fh 9 M IH 1 35 B R 0 B AR AE L, T R A Y
DL0805-2 % IL-6 J% IL-15 B A B & i B 1, o3t
e Xf IL-18 1) BSEAE F S s B 4 24 3 A 30 B0 4 (1)
R, 15 B DLO805-2 R % i 35 A AR5 i 20 4 il %) ¢

IiE SV o
7 DLO0805-2 P& RAt BNk E KRR BIREYET-1
K NT-proBNP HJ7k F

H HT A 4 NT-proBNP Al ET-1 f2 fit 50 Jik /& & & 9
MR bR SR SHYIHE LR ET-1 8 BTt w2 il 3l
ik e R R A R R B AR . NT-proBNP 2 B AL I 44
JR AR ) 2 B K o, AT A2 I R _E A2 O B 48 bR 2
—, WL RE S S s 30 Kk e s R 1 L. R ELISA U7
EXS il 25 H  ET-1 & & J¢ L3 1 NT-proBNP
(VR FE HEAT R, 45 SR 7R (1&16), 4 it 3l ik v R R A
I, 2Pt 4 2 i) ET-1 & I35 A1 i NT-proBNP [ 3%

B

1.09

0.5
B
~ 06
=
f22]
= 044
-

0.24

0.0

. o

o ‘\-\‘1&
D

1.0
2
= 084
%r EE
g b
g 0.6
=
g 14 o —
Z 0.4
=)
5 43
3 024

0.0

Py .4
$\;“\-'\' b

DL0805-2 / mg kg

Figure 4 Effects of DL0805-2 on the organ index of the monocrotaline induced PAH rats including heart (A), heart ventricle (B), liver (C),
and lung (D). Values are expressed as mean + SEM, n = 8. #P<0.001 vs control; "P<0.05, ""P<0.001 vs model. RW: Right heart weight;

BW: Body weight
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Figure 5 Effects of DL0805-2 on inflammatory factors including tumor necrosis factor-a (TNF-a, A), interleukin (IL)-6 (B), and IL-15 (C)
in lung tissues of the monocrotaline induced PAH rats. Values are expressed as mean + SEM, n = 6. *P<0.05, #P<0.01 vs control; "P<0.05,

"P<0.01, ""P<0.001 vs model
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Figure 6 DLO0805-2 significantly decreased the release of NT-proBNP (A) in the serum and ET-1 (B) in lungs of the monocrotaline
induced PAH rats. Values are expressed as mean + SEM, n = 6. #*P<0.001 vs control; "P<0.05, ""P<0.001 vs model. NT-proBNP: N-terminal

pro brain natriuretic peptide; ET-1: Endothelin-1
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Figure 7 Effects of DL0805-2 on serum levels of aspartate aminotransferase (AST, A), alanine aminotransferase (ALT, B), and lactic dehy-
drogenase (LDH, C) in the monocrotaline induced PAH rats. Values are expressed as mean = SEM, n = 6. “P<0.05 vs control; "P<0.05 vs

model
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Figure 8 Hematoxylin and eosin (HE) staining of main pulmo-
nary arteries in the monocrotaline induced PAH rats (200x). Scale
bar: 50 pm. A - F: Representative vascular morphology images of
normal or PAH rats treated with or without drugs; G: Statistical re-
sults of vascular wall thickness. Values are expressed as mean +

SEM, n = 5. #P<0.001 vs control; “P<0.05, ""P<0.01 vs model
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Figure 9 Effects of DL0805-2 on the ROCK pathway in the main pulmonary artery of PAH rats. A-C: Densitometric analyses of the

relative amount of Rho-associated protein kinase 2 (ROCK2, A), phospho-myosin phosphatase target subunit 1 (p-MYPT1, B), and phospho-

ezrin radixin moesin (p-ERM, C) compared to the glyceraldehyde-3-phosphate dehydrogenase (GAPDH); D: Representative Western blot
analyses for ROCK2, p-MYPT1, total-MYPT1, p-ERM, total-ERM, and GAPDH. Values are expressed as mean + SEM, n = 4. #P<0.001

vs control; "P<0.05, P<0.01 vs model
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