2015 48 1 rh E 250 3 W 4k August 2015

W23 4l ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 23 No. 4

e

‘/\_/v‘/\‘/\_/-

KR Ze A=t U) R fe vE Hﬂfmﬁiéﬁé

R, BXET, mANE EHAE, &Y

(1. V)23 FE VT 0 PUEEREfa.CoAMEE, PO ZRF 6210002, PR 2 f Ey7 o .G AMEE B 400014 ;
3. ERERIRZEME S —ERR.OHNEL, B 400016)

[#ZE] BM HTRRASMYIRE 2GS 800 =8, RS T E F-La(HIF-1o) FMAE P9 40
M AR HF (VEGE) el 45 8 vh i/E A, ik DIBR KR BRZE R Il g sy sh s By | 12 & 5 46 D0 ~F 22 i 3 ok e
(mPAP) FIBIK Il 053 7R (PO, ) , 7E FILAE JEBE T RS IR BT /IS I /8 25 40 b AR T IL Y B0 ik (MA ) B3 ILEY Bl
ik (PMA) FAEMLELSIK(NMA) R RIE R (MTV) R A (MAV) KICE 3 LA S i il A7 55 SR A, 3@ o e 4
AP A HIF-1o f1 VEGF ZERT S BKE BE 2K, AR L34 mPAP MA% .PMA% MTV MAV MTV% Fl
MAV % W 7 F X JE4L (P < 0.01), PaO, NMA% W R AKF X HE4L (P <0.01) . SZERLAMGBIBKEE HIF-1a K VEGF
B 10D {E(26. 47 +4.16,42. 04 +3.79) B 8 /= T X REL1 (6. 12 £2.14,11.53 +2.29) (P <0.01) , & HEH,
HIF-1a )32 VEGF 5 5 Pa0, A, 5 MTV% & MAV% 2 1EAHXE, HIF-1a 5 VEGF FY263K 58 i 2 1EAH
K, i KR A A NEYIBR AT LLE 7 il i 8 5 A S R AR SRUINURE 2 R BR S 4 A VDB i i 1 4 i 948 )
EI% JHIF-1a 5 VEGF 78R40 B0 il 1 48 5 80 f vh e 5 2R

[EER] i B S RS2 N 1o I N R 40 A 1 R 7

[FEDZES] Q9533 [ XEktRIREE] A [XEHS] 1005-4847(2015)04-0415-05

Doi: 10. 3969/]. issn. 1005 —4847. 2015. 04. 016

Pulmonary vascular remodeling after left lung pneumonectomy in rats
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[ Abstract] Objective To investigate the existence of pulmonary vascular remodeling after left pneumonectomy in
rats and the role of hypoxia inducible factor-la ( HIF-law) and vascular endothelial growth factor ( VEGF) in pulmonary
vascular remodeling. Methods  Twenty-four healthy male Sprague-Dawley rats were randomly divided into experimental
and control groups, 12 in each group. The rat models of pulmonary vascular remodeling were created by open-chest left
pneumonectomy. After 12 weeks of feeding, the mean pulmonary artery pressure ( mPAP) and partial pressure of arterial
oxygen (Pa0,) of each rat were measured. The ultrastructure of small arteries in the lung specimens were examined by e-
lectron microscopy. Muscularized degree of three kinds of small pulmonary vessels ( muscularized artery MA , partially mus-
cularized artery PMA | and non-muscularized artery NMA) were observed by light microscopy, and the percentage of each
kind of pulmonary arteries (MA% , PMA% , NMA% ) were calculated. Arterial external diameter, media thickness of ves-
sel (MTV), total vascular area, media area of vessel (MAV), MTV% and MAV% were calculated as indicators of pul-
monary vascular remodeling. The expressions of HIF-1aw and VEGF in artery were detected by immunohistochemistry. Re-
sults The values of mPAP, MA% , PMA% , MTV, MAV, MTV% and MAV% in the experimental group were signifi-
cantly higher than those in the control group (P <0.01), but the value of PaO, and NMA% were significantly lower than
those in the control group (P <0.01). The 10D value of HIF-1a and VEGF expressed in the pulmonary arterial wall of the
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experimental group were 26. 47 +4. 16 and 42. 04 +£3.79, respectively, significantly higher than those in the control group
(6.12+2.14 and 11.53 +2.29, P<0.01). Linear correlation analysis showed that the expression of HIF-1a and VEGF

was positively correlated with MTV% and MAV% , negatively correlated with PaO, and the HIF-1a expression was posi-

tively correlated with VEGF expression. Conclusions A rat model of pulmonary vascular remodeling can be successfully

established by left pneumonectomy. Hypoxia is a key factor in the development of pulmonary vascular remodeling, HIF-1a

and VEGF may play an important role in its pathogenesis.
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Tab.1 Changes of the external diameter, media thickness of vessel, MTV% , total vascular area, media area of vessel, and

MAV% of the median pulmonary arteries in rats of the two groups

ZH 5 HME /um TR/ wm 1M B A/ wm? FRRSTE AR/ pm?
Groups Ext. diameter Media thickness TV % Total vas. area Media area of vessel MAV/%
X MR 2H
Control 164.97 £19. 10 9.82+1.10 5.99 £0.76 1 808. 88 +172. 68 471.46 £71.52 25.83 £1.87
S
FH 171.97 £29.90 12.10 £1. 727 7.09 +0.57 " 1.872.23 +125.29 770.36 +57.20 " 41.16 £1.70"

Experimental

TE:* P<0.01, [FIXTIRALEL,
Note. * P <0.01, compared with the control group.

K2 SIS R K BUR /NS IR AMNES IR E MTV% N S AR P AR & MAV% (R (% £ 5)

Tab.2 Changes of external diameter, media thickness of vessel, MTV% , total vascular area, media area of vessel, MAV% of

small pulmonary arteries in rats of the two groups

I 5 424 B [ i ==t I 2 T AR 2

ikl S /pm TR /pm MTV/% A BT /pm BT /pum MAV/%
Groups Ext. diameter Media thickness Total vas. area Media area of vessel
X HEZH
Control 76.57 +14.36 5.49 +1.99 6.96 +1.30 768. 13 +208. 51 285.89 £70.03 37.58 £3.09
S
KAl 74.79 +12.98 12.15+3.58"  15.94+£1.97" 757. 68 +166. 66 538.12 +138.46" 71.68 £6.91 "

Experimental

T P<0.01, [FIXTHRLH oA
Note. * P <0.01, compared with the control group.
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1 X IRE K UM /N8l bk (HE B3 x 100)
Fig.1 A small pulmonary artery of a control rat.
HE staining, x 100

2 SRR BN /NSl ik (HE ¢ % 100)
Fig.2 A small pulmonary artery of an experimental
rat. HE staining, x 100

3 R i A5 P B 0 A -, 54 IE
# ( x8000)
Fig.3  Control group: endothelial cells of the pul-

monary artery are flat, the structures are normal. x 8000

B4 SCERLL . R N S K A B AR S R %
AT ( x8000)
Fig. 4  Experimental group: endothelial cells of an

intra-alveolar pulmonary artery are cubic. x 8000

5 SCERAL BRI MEHERR( x 5000)
Fig. 5  Experimental group: increase of interstitial

collagen fibers. x 5000
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