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5 — hydroxydecanoate Mediated by Growth — factor on Hypoxia Pulmonary Hypertension by Anti — proliferation. Zhu Haiping, Dong Li,
Chen Chengshui. The Respiratory Department in the First Affiliated Hospital of Wenzhou Medical College , Zhejiang 325000 , China
Abstract

Objective To study the mechanism that 5 — hydroxydecanoate (5 — HD) mediated by growth factor in pulmonary arterial

smooth muscle cell anti — proliferation. Methods 24 healthy adult male SD rats were randomly divided into three groups: A for nomal
group ; B for hypoxia group; C for hypoxia + mitoKATP inhibitor (5 - HD) group. Using immunohistochemical staining and ELISA assay,
we measured the expression of PDGF, VEGF, EGF, TGF - B, in lung tissue. Results (DHypoxic group’s mPAP was significantly in-
creased , with significant difference (P <0.01) than that of the normal group. The hypoxia +5 — HD group’s mPAP was decreased signif-
icantly (P <0.05). @ELISA results showed that the expression of EGF in hypoxic and hypoxia +5 — HD group rats was significantly
higher than the normal group (P <0.05). However, hypoxia group and hypoxia +5 — HD groups had no significant difference (P >
0.05). @Immunohistochemistry showed that the expression of the TGF — B, * | EGF and PDGF was located on pulmonary artery smooth
muscle layer,and their expression in hypoxia was significantly higher than in normal group,with a significant difference between the normal
group( P <0.01* P <0.05). While the expression of TGF — B, in hypoxia +5 — HD group was significantly decreased with significant
difference as compared with the hypoxia group (P <0.05), with no significant difference between the normal group (P >0.05). Conclu-
sion 5 — HD enables the expression of TGF — B, in hypoxia group significantly decreased, suggesting that 5 — HD might be mediated by
TGF - B, signaling transduction pathways in pulmonary vascular remodeling.
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— HD 2 753 2o B> Bl 3t 26 A4 K7 /9 05 9 18 3% A
ST AU B K- LA S AR R PR

M# 5 7%

L S23 l py AniatR)  d RRE i AE SD B 24 H, fi ik, (A
200 =20g, W A i M BE A B LR s ¥ bl 5 - B AR (S
- hydroxydecanoate,5 — HD) Sigma /A &) ; EGF (R709) 4 V5 Y
Z siBEbi ik, PDGF - B(148) S i 19 £ s BB iA& Jy Bioworld 2%
Al ,TGF - B,, VEGF 4 i i) £ 5w BEHT (4 45 Ky 56 [E Santa 24 A,
KK EGF,PDGF, VEGF, TGF - B, 1 ELISA 5 & >~ 2t I
LR AR A, PMSF, BCA R E =i & RKE
Pierce A A), PV - 9001 #2321 4k il 57 & \DAB & 81X &
AL A2 S A YRR BRA A o HAR LA 2= 350 2
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2. AR AU Bl ik s AR T 1 #3432 .24 HSD KR, B
MLy 3, A8 H: A KA H;BARAA;C.MR%& + 5-HD
Ao B REE TITALAE RARAM N, AMRRT BT E 40 PBS
0. Iml/d, & RARE 8h, 2k 4 J&], I 404854 22 W, DR e At
SHMEN 10.0% £0.5% , To K F AL S W BOK 28, Bl K %
e CO, &l CO, EART 3.0% . 5 - HD T 75 ¥ : KRTE
n EREEARA 1S, SO RS PBS 5 - HD 25 Smg/
(kg - d),i%2E3 A,

3. i sl Bk 3 44 £ ( mean pulmonary artery pressure, mPAP)
PRI 2 =5 % 7K G SR I VE SRR L R A D A R A B
BRI 0 RSB A SN KA O = E S K
0 AT O 2 N Bl K e 738, T A I 2l JiK ST 24

4 ARASRAR M SETE IS, 2 B R AT W, 22T i, A ae
JIE o HAT R i, SR AR T, AR IR 250mg 5, T¥2 19 PBS o
PEER B, IR AR T, A % 1% NP - 40 + lmmol/L PMSF
{9 PBS s> S5 4 513 )5 ,4°C B0 10000g x 4min, HX 175 1,
B U R AR EAT BCA BESE 2E 1 & ik, R 403 - 70°C vk
A, L BB AR TE 4C ok LiEfT . AT I PBS it ss,
B 4% ZRWPEEREE W ALK, A A, U1 4pm B D)
Jio PBS YR ML, JE AU T, BY 47 0 g, 0 B A D
(RV) Rz + E BB (LY +8) 5 JIFRE, iH 5 RV/(LV
+S) M RERL O ENLERTREL

5. ELISA K it 2 1P g PDGF, EGF, VEGF, TGF - B,
B2 M & ik Horb . PDGF K (9 18 B & 0. 32 ~ 20ng/ml;
VEGF Al B 5 FElJ2 1. 6 ~ 100pg/ml; EGF A&l Y Fl & 7. 8
~500pg/ml; TGF — @, Il ALl /2 0. 8 ~ 50ng/ml, 4% ML

i et ELISA 3545 £ 9 e B 45 30 47 482 1, B 16 A AE 450nm
F AR I A 4% LAY 6 BE (OD {8, e 5 R M BT 1O 6 8 . i
A 19 % ELISA {H/8 [ e B B b & IE By B 07 vk ¥ Y
ELISA {H .
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H.vp PDGF, VEGF, EGF, TGF - B, &K BB E SN
1:100, i PBS A E —HUAEMCE XS IR o S U8 0 2% Al il
P14 T 1 0, SH vl T T e R Sy B SR 3 WS R /N il
Ik B ERK B F P EWOLE (A) = RBROEE (10D) /1H
B (area) V5 R 3% 2 113 35 19 A0 XHE

TG A A B AR = R E2E (w2 s) B,
LA SPSS 16.0 S it {4 it 47 43 A1, Z 4L 1] L A8 H B N 2 9 7
FEOMHT, WA LR LSD - e 5 30 o 4% A 4 N 55 i 3l ik F 1
JE P B AT BB AR DG AP, P <0.05 R LR A GIT¥ B XL,
P<0.01 FRERFAREFIFE L,

& R

L i sh ik 2 JEF1 RV/(LV + S) 45 B AR A 41
mPAP B IEH 4 KA +5 -HD HW AW BT &, A
BB G2 2% 5 (P <0.01,P <0.05) ;i iF % 41 5 1%
A +5 -HD AW B4t %M 2E5 (P >0.05),

{4 K% +5 - HD 240/ RVHI 4 1F % 4 ¥4 9
B ANRREITF 2R (P <0.05) HILA 5L
A +5-HD Am LW B Eit¥25% (P >0.05) (%
1),

F1 HBAKFE mPAP 37k E50 RVHI BLLE [« +s(n) ]
21 51 mPAP RV/(LV +8S)
A 9.87 £0.87(6) 0.260 £0.03018(6)
B 16.10 £+1.20(7) ** 0.291 £0.01375(9) *
C 11.85£1.03(7)*44 0.291 +0.02330(8) *

n REEARHEE S A AR, * P <0.05,** P<0.01 ;B 5 C 414
H#, 44 P <0.01

2. ELISA #4545 5% .4 A KW 7, EGF 7B
A B i T BOE R A W 22 R (P <0.05)
5KE +5 -HD K4 it# 2% (P >0.05), PDGF,
VEGF \TGF - B, TE{RA B B A T B E w413 T
Giits 2R (P>0.05)(%2),

%2 ELISA & MAAR SR VEGF,PDGF,EGF, TGF - B, HIRIE[x £5(n)

20 5] PDGF (ng/mg) VEGF (pg/mg) EGF(pg/mg) TGF - B, (ng/mg)
A 21.07 +7.52(6) 11.44 £5.86(5) 97.52 +38.56(6) 3.36 £1.80(6)
B 23.06 +5.46(7) 15.49 +10.57(7) 160.83 £52.63(7)* 4.57 £1.96(7)
C 19.21 £4.39(6) 10.34 £7.61(7) 154.17 +38.79(7) * 3.83£1.45(7)

5 A HM B, * P <0.05
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3. GBS S T B 0T B i U
A I T80 1 iy M 19 2 26 43 0 2 i
PDGF \VEGF EGF \TGF - B, il 45 5 2 9 fIF
I 7 i 30 ok P v UL 200 R O R 40 L JE 3R 35 # TGF
- B, .PDCF \EGF 5 IE# A W @ 2% 5% (* P <0.01
il P <0.05) fH 5K +5 - HD 4L, A TGF -

B, MEAWI R FHE, A4t ¥%25%(P<0.05), 5IF
WHIEG I # 2 5 (P >0.05) , EGF 7ER 4 i U] ik
T, SIEHAA ST ¥ 25 (P <0.05) 05K %
+5-HD LG it2 225 (P >0.05) (% 3,5 140
TEET)

*3 HEANKRNAZK PDGF . VEGF . EGF . TGF - B, FIRIE[ VWL A% , » +s(n) ]

4153 PDGF VEGF EGF TGF - B,
6.99 =1.13(6) 6.81+1.68(9) 6.65=1.30(7) 4.29 +0.83(5)
8.61 £1.64(7) * 7.34 £1.57(8) 9.52+2.12(6) * 6.46 +0.86(8) **
7.52+1.04(7) 7.74 £2.57(11) 8.09 +1.87(12) 4.79 £1.50(8)4

5 A AR, *P<0.05, **P<0.01;B 5 C AL, 4P <0.05
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it it

H I, 2k ATP sk P 2 38 38 ( mitoKATP) 1y
TE 5 S 1A RS P 457 RN 20 Jf ) T %% WD A OG , % 32 T
Mo ki B R AR, mitoKATP 303 Tl I, 51 ke
SRR A, L AL, % B 2R (ROS) P2 A1 2, BR
TARESN AR RS S 40 Ang — 11 R il Bl )
OIS 7 LA B 3 ok ROS AR 1 PLK 34 42 5
F & PKC £ #F HIF - lamRNA (%553 . HIF - la
) 8 AR B T A ) BRI VEGE 48 iy K3k, R W
ROS 54K K Z [0 £7 78 % V) G o 85 4 fili 30 Jik
R AR B UE 52 5 - HD 3@ i 15 B el 0 mi-
toKATP {45 5 Pk 7 ik 70 — A 9 /R, B 1R 42 H
B 7 A, BEAR S bk w5 RV, H PDGF, VEGF,
EGF,TGF - 8, S K 1€ PAH & Rk, IF4
5 — HD j& %53 i ROS i 19 5 538 B A 3 45 A K
K & #451 PASMCs 34027 H mitoKATP SR
KX R %Y, 2 5l s bk i 48 5 g e 2

ZE Loy Hr % g 5 - HD W g5 VEGF #f ¢, (HA
W IR % B VEGF 78 5 — HD 41 i 8 F R, H.
ELISA 253t VEGF, PDGF 7 % % i JC W] & 7t i
H4Rk PDGF 1 VEGF 7K -1 Tt 5 S AR 5 38 1 7 il
Bh bk i T i i AR . PDGF i i i &
PASMCs FI B £F 4k 48 B () 38 A= FiE 88, H £ ZAE /N
Jiti 5 WK ¥4 P9 B 200 I A PASMCs P 3517 s VEGF 4% 5
TR A T P B 200 P 0 Ak R A TE IR 3 B i i 1
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R bR 40 ER Ak RSB VEGE 76 I 48 - 1 L 40 i 3%
KB B 2, I 5 R BE SR ARG . {H Katayose A
Berg JT 4 56 J5 43 5138 12 22 28 \RT - PCR 45 A & Il ifi
52 4 Ml PDGF — B mRNA [ 7K 5, 45 S %5 & 3
PDGF - B mRNA 7K F-ZEAR 4 6h B 7 4300 1.6 Fi 2
fi5, 1 Kik# &g ,3 K5 PDGF — B mRNA /K-y
W % 1F % 7K F , [ B VEGF mRNA (4 7K -7 4% 42 B 9F:
WA W AR A, 25 X 5 0 RE By R ) sy ) )
s SN RN S g 4% Ok B e B B 3l Bk
ANTFIA G, R /N Bl JROGT AR 407 52 0 2 3 8K AN [) 11
PR S AR UM ) T 3 i PASMCs B 4" T A B
FEh fo BE 2 Ak 25 R R AR B Bl 3 Bk CF W L2
PDGF iAW B F+ i, 5 ELISA 45 A i 2 5, % &
ST IEFER R A O, o3 B BRI R D Bl ik ol W ¢
LM XA — S UESE T PDGF 76 fIK il 3 ik =
i EEEMN, B S - HD 4 PASMCs f#) PDGF
E{REH T ER, FrLRGEUESE 5 - HD 2 it PDGF
(38 [ A 5 bt PASMCs 34 2B 1 . A B 58 6 iR
ELISA & J& 5 3% 20 4k, 45 R ¥R EGF FE IR A 41 W] &
Thi 4878 EGF 7RIS I & B ik | i o fid i 1 Bz 40
W, P92 L, S TR LA M, S 2T A A i 55 1 1 AR RN 4y
b, 25T Migh bk & R 08 BALE . B 5 - HD 44
T EGF 2R R iA 0, I EGF mTREEA N5 5 -
HD BEARI 3l bk &5 e o 5 5L B R A A0 BT

TGF - B M F W A14E TGF - B, \TGF - B, \TGF —
By 5, ENTAE 40 A BE 5T vh & U L 78 AR N AR 32
PLTG & MR % X A7 76 1, 5 B R OB, R A R A
(a5B6) , B ¥ 5 It 55 WO J5 A e A 5 B 200 AR
PERIT . MWiAS Sz rf i ELISA X5 & J2 %A 4k ik
SR B ORI ) R AR Y AV A T A A 1) TG -
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B A, f 4% TCF - B, ,TCGF - B,, TCF - B, sl & 2
BMP ', HIE# /B4 fF T, TGF - B, & B4 46 1E
SCRCE L An i, Rl I A R AR A, B A i, 9
Ll 30 ok 1 PN 2 400 e B ot AT A ) 5 40 i rh o R
Ko ARWFFE AR R AL PASMCs i H 2 i 48 41 1Y [1)
BT TGF - B, & B3R5, UESE T TGF - B, &
S B, TCF - B, B2 i ] 5k I8 1 241 il
3 Al K A R 5 I L [R] 5 400 A 2R ok o ) B s b
24 e SR O T ) R0 ( Gn p27 R pST7) 1Y
3K, E S W T, B AN AT e > VEGFR -2 Ay
RN TN Bz 40 A A B RS A= B 43 B
#5505 WML 2 45 I 3l ok v TR R I A s L i
ARG R 5 - HD fERE R TGF - B, My/K-FW T
W, HEM S - HD "l g2 5 7 TGF - B, W{5 514 il
# A PAH (I8 5, HAR AL AS T 2 B AR A
il . PR RVILA R TGF - B, Rk W&, &
LT NOx4 FIAR H MR IL i Smad2/3 55
1% 38 e, VRN Bl 3 kP Vi UL 40 A 1 A R Bl Bk
WREE RN Y. Wik 5 - HD 2 7538 i ROS
DG HAE 38 BEAF, A FRE— 2B RS, R i g 2
A4 B F 4 PDGF, EGF, TGF - B,, TGF — o FI 4 il
K+ TNF - /B, AN E -1 F 2157 VEGF &
PR B2 ST N IR A 40 % h TGF - B, 4
VEGF JE K i 517 B 4% A K R T 2 [8] 44T © cross
—talk” B2 g2 5 HoAth 1 24 K B 750 & VEGF i+
W7 TGF - B, 155 1% 538 [ >k A 2Pt PASMCs 1y
4 A B PAH? HEFFSY,5 - HD 3 A8 J& mitoKATP (1)
FEMREEPUN, BR OB CoA B EFN —FIRY , fE 1K
PR 2 R 5L A5 S 5 — HD — CoA |, il Ay 2 {4 0 W
Bl B — RO B IR R BT S - HD 7R 4l
ok A B 1R I BL I 2 5 B AR 20 ks 7 i A 1
— RS,
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