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Abstract; Objective

pulmonary vascular remodeling in neonatal rats with hypoxic pulmonary

To investigate the effect of ciprofibrate on

hypertension (HPH) by regulating the angiopoietin 2 ( Ang2 ) /tyrosine
protein kinase (Tie) pathway. Methods Newborn rats were randomly
separated into normal group, HPH group, low concentration ciprofibrate
group, medium concentration ciprofibrate group, high concentration
ciprofibrate group, and high concentration ciprofibrate + Ang2 activator
rat Ang2 recombinant protein (1rAng2) group, with 12 rats in each
group. Except for the normal group, newborn rats in all other groups

were constructed with HPH models and administered once a day for 2
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weeks starting from the first day of hypoxia. The changes in right ventricular systolic pressure ( RVSP) and right
ventricular hypertrophy index were detected. Hematoxylin — eosin( HE) staining was applied to detect the pathology of
lung tissue and the percentage of pulmonary artery middle layer wall thickness to its outer diameter ( MT), and the
percentage of pulmonary artery middle layer cross — sectional area to its total cross — sectional area (MA) changes.
Immunofluorescence staining was applied to detect the relative fluorescence intensity of hypoxia inducible factor — 1o
(HIF -1a) and endothelin —1 (ET - 1) in pulmonary arteries. Enzyme — linked immnosorbent assay ( ELISA) was
applied to detect levels of tumor necrosis factor — o ( TNF — o) and interleukin (IL) - 8 in pulmonary arteries.
Western blot was applied to detect Ang2 and Tie2 proteins in pulmonary arteries. Results Compared with the normal
group, the HPH group showed an increase in pulmonary artery wall thickness and narrowing of the lumen, the RVSP,
right ventricular hypertrophy index, MA, MT, HIF - la, ET -1 relative fluorescence intensity, TNF — «, IL -8
levels, and Ang2 and Tie2 proteins in the pulmonary artery increased (P <0.05). Compared with the HPH group, the
pulmonary artery wall thickening and luminal stenosis in rats in the low, medium, and high concentration ciprofibrate
groups were improved, the RVSP, right ventricular hypertrophy index, MA, MT, HIF - la, ET - 1 relative
fluorescence intensity, TNF — o, IL — 8 levels, and Ang2 and Tie2 proteins in the pulmonary artery reduced
(P<0.05). Compared with the high concentration ciprofibrate group, the high concentration ciprofibrate + rrAng2
group showed more significant thickening of the pulmonary artery wall and narrowing of the lumen in rats, the RVSP,
right ventricular hypertrophy index, MA, MT, HIF - 1a, ET -1 relative fluorescence intensity, TNF - o, IL -8
levels, and Ang2 and Tie2 proteins in the pulmonary artery increased (P <0.05). Conclusion Ciprofibrate may
improve pulmonary vascular remodeling in neonatal rats with HPH by inhibiting the Ang2/Tie pathway, thereby
suppressing the expression of HIF —1a and ET —1 as well as the inflammatory response.
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(P <0.05) ;55 HPH ZUAHEL, 3179 DURRAIR  op i R
KRB RVSP 15 5 [ (1 P <0.05) ; 53R DA
TR B LA G, BN DL A W + rAng2 2K R
RVSP B3 718 (P <0.05) , L 1.

%1 KH RVSP AL H# (5 £5,n=12)
Table 1 Comparison of changes in rat RVSP (x £s, n=12)

Group RVSP( mmHg)
Normal group 18.26 +0.73
HPH group 27.73 £1.01°
Low concentration ciprofibrate group 25.56 £0.92*

Medium concentration ciprofibrate group 23.31 =0. 74*¢

High concentration ciprofibrate group 21.22 =0. 58*@

High concentration ciprofibrate + rrAng2 group 24.66 £0.67°

Note; * Compared with normal group, *Compared with HPH group,
&Compared with low concentration ciprofibrate group, © Compared with me-
dium concentration ciprofibrate group, “ Compared with high concentration

ciprofibrate group, P <0. 05.

2 BRI KREGOERBEHZ

SIEW AL, HPH 241470 3 LR HE 80U 25 T
(P <0.05) ;55 HPH 0 HH EU, 2R DURRAIR o | ik 5
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DURF R MR LA EE , BP0 DURR ¥ + rAng2 ZH 70
FEREHERR E T R (P <0.05) L3 2.

®2 KRALEEERBZHA (v £5,n=12)
Table 2 Comparison of changes in right ventricular hypertrophy

index in rats (x £s, n=12)

Right ventricular

Group

hypertrophy index
Normal group 0.21 £0.02
HPH group 0.58 £0.04 *
Low concentration ciprofibrate group 0.50 0. 03"

0.41 +0. 02*
0.30 0. 02#@
0.43 +0.03%

Medium concentration ciprofibrate group
High concentration ciprofibrate group

High concentration ciprofibrate + rrAng2 group

r ek R 2 K BRU 0 k BE 1 RS R A T R L A
A3 s SR DL R vk B LA B, PR TR DU AR vk +
rrAng2 41 A FRUIT Bl OB 1 JEE R A8 Js e A R R A &
UL 1,

HIEF AL, HPH 41 K MA MT ¥ 88 2715
(P <0.05) ; 5 HPH 41 AH EL, FRP9 DUARRAG L R ik
BEA R B MA MT ¥ 5 2 FEAR (34 P <0.05) ; 53R
DURS RV B2 AR L, PR P DURR R MR B + rrAng2 4 K R
MA MT 5 %755 (¥ P <0.05) , W33,

> 4
WALELEC 2N,
Medium concentration

ciprofibrate group

1 RN 205 B9 95 ACORS — (20 (HE) J (0 6 il 45 2R
( x200)
Figure 1

High concentration
ciprofibrate group

High concentration
ciprofibrate+rrAng2 group

Results of hematoxylin and eosin ( HE) staining for

histopathology of rat lungs ( x200)

x3 KB MAMT ZILE (x £5,n=6)
Table 3 Comparison of MA and MT changes in rats (x£s, n=6)

Group MA(% ) MT( % )
Normal group 57.65£2.12  49.33 +£1.82
HPH group 78.39 +£2.91* 70.01 £2.36"
Low concentration ciprofibrate group ~ 74.11 +2.53%  66.12 +2.01%

Medium concentration ciprofibrate
group

High concentration ciprofibrate
group

High concentration ciprofibrate +

69.32 £2. 18" 60.77 1. 81*¢

62.26 +1.85"@54, 55 +1, 59"@

72.05 +2.31% 63.66 +1.82%
rrAng2 group £2.31 £1.82

Note: * Compared with normal group, *Compared with HPH group,
&Compared with low concentration ciprofibrate group, © Compared with me-
dium concentration ciprofibrate group, “ Compared with high concentration

ciprofibrate group, P <0. 05.

3 IR DUHFRE K BR Al 48 4R 97 32 % B /)N 3 Bk o B B R
BESESMERE S (MT) R/ 3hikh EHEEE
MG HEEEERWB S (MA) B0

TEH 2 R BV Bl ik &5 44 1E s HPH 20 K B 3 ik
BEJELIE N, A& e Pz s 5 HPH U AR LE, BRI DUARAI

Note: * Compared with normal group, *Compared with HPH group,
&Compared with low concentration ciprofibrate group, © Compared with me-
dium concentration ciprofibrate group, 2 Compared with high concentration

ciprofibrate group, P <0. 05.
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ET — 1 A2 ER BEFEAR (P <0.05) s 5379 DLFE 5
WREEZHAR LE , RN DURF R MR B2 + reAng2 21 K BB 3 Jik
tHIF - 1o ET - 1 ARXS9EGR T (P <0.05) , L
K2 figk 4,

HIF-1a ET-1

Normal group

HPH group

Low concentration ciprofibrate group

Medium concentration ciprofibrate group

High concentration ciprofibrate group

High concentration ciprofibrate+
rrAng2 group

B 1 KEUEIKH HIF - 1o (ET - 1 RIKH TG A
2R ( % 400)
Figure 1  Immunofluorescence staining results of HIF — 1o and

ET -1 expression in rat pulmonary artery ( x400)

&4 REUMENKR HIF - 1o (ET - 1 R 5050 B2 A2 fb L
(x+s,n=6)
Table 4 Comparison of changes in relative fluorescence intensity

of HIF — 1o and ET -1 in rat pulmonary artery (x +s, n=6)

Relative Relative
fluorescence fluorescence
Group . . . .
intensity of intensity of
HIF - 1a ET -1
Normal group 13.31 £0. 54 7.56 £0.29
HPH group 28.22 +1.25* 18.65+0.64 "
Low concentration ciprofibrate group ~ 25.03 £1.01%  16.01 0. 52%

Medium concentration ciprofibrate group21. 17 £0. 83*¢ 13.63 0. 41%¢

17.22 £0. 634 10. 22 +(). 34#4@

High concentration ciprofibrate group

High concentration ciprofibrate + 233541022 15.17 £0, 435
rrAng2 group

Note: * Compared with normal group, *Compared with HPH group,
&Compared with low concentration ciprofibrate group, © Compared with me-
dium concentration ciprofibrate group, “ Compared with high concentration

ciprofibrate group, P <0. 05.

5 A NEFRKEMBIAKH TNF - oL -8 KFHY
20

SIEHE 4 e, HPH 2 K B 20 ik H TNF - o
IL - 87K P34 7+ (1 P <0.05) ;5 HPH AL,
RPN DL RRAR L A v e B 2 R BRI B Bk TNF - o
IL = 87K V-1 B Z FEAR (3 P <0.05) ; 5305 DURR
WEEZHARLE , R0 DURR R R BE + reAng2 21 K BB 3 Jik
i TNF — o | IL -8 /K BT (¥ P <0.05) , I,
%5,

RS KEUHBIK TNF - o IL -8 KFALHAL (% £5,n=6)
Table 5 Comparison of changes in TNF - o and IL — 8 levels in

rat pulmonary arteries (x s, n=6)

TNF - a IL-8
Group
(pg-mL™")  (pg-mL™")
Normal group 56.67 £2.33 19.44 £0.78

HPH group 121.33 £5.65" 41.15+1.85"
108.85 £4.72% 35.56 £1.51%
Medium concentration ciprofibrate group 89. 85 +3.71#¢ 29.95 + 1,23

70.55 +2. 88"@ 23,38 +(, 95%@

Low concentration ciprofibrate group

High concentration ciprofibrate group

High concentration ciprofibrate + 02,91 3,075 31.44 +1. 062

rrAng2 group

Note: * Compared with normal group, *Compared with HPH group,
&Compared with low concentration ciprofibrate group, ® Compared with me-
dium concentration ciprofibrate group, “ Compared with high concentration

ciprofibrate group, P <0. 05.

6 IR XY KR AT Eh Bk & Ang2/Tie i@ B E Q&R
pry=ap=Ay

SIER M e, HPH 41 K Ui sh ik B Ang2 | Tie2
EOHRET (¥ P <0.05); 5 HPH 44 tt, 74
DURRIS s vk BE AR BRI Bl ik Ang2 \Tie2 2 P13y
TEFAR(IHP <0.05) 5 5N UURF =ik BELLAH E , 8
P DU R MR B + reAng2 2K U Bk b Ang2 \Tie2 &
358 25 T ($P <0.05) , WL 3 FiZk 6,

Tiey o— D GEED S —— a—

A B (& D E F

3 KEUMEIIKT Ang2 Tie 3 11 72k Kl 5L
Figure 3

GAPDH

Plot of the results of Ang2 and Tie2 protein expression
assay in rat pulmonary arteries

Note: A: Normal group; B: HPH group; C: Low concentration ciprofibrate
group; D: Medium concentration ciprofibrate group; E: High concentration

ciprofibrate group; F: High concentration ciprofibrate + rrAng2 group.
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R 6 KR Ang2 Tie2 AL HE (v +5,n=6)
Table 6 Comparison of Ang2 and Tie2 protein changes in rat pul-

monary arteries (x +s, n=6)

Group Ang2/GAPDH  Tie2/GAPDH
Normal group 0.85 +0.07 0.23 £0.02

HPH group 1.73 £0.14* 0.81£0.06"
Low concentration ciprofibrate group 1.31 £0.12*%  0.65 £0. 04"

Medium concentration ciprofibrate group 1.18 £0.09*¢ 0.51 0. 03*¢

High concentration ciprofibrate group 0.96 £0. 07*® 0.33 £0. 02%®
High concentration ciprofibrate + 12240 10> 0.58 20,045
rrAng2 group

Note: * Compared with normal group, *Compared with HPH group,
&Compared with low concentration ciprofibrate group, © Compared with me-
dium concentration ciprofibrate group, “ Compared with high concentration

ciprofibrate group, P <0. 05.
W’
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