MK EZ2HR(OEF M)
J Sichuan Univ (Med Sci Edi)

1% &1 i 3 Bk 5 JE 2K BRI 75 70 fiti 22 41
RMEERER-1MEWL"

2012; 43(6) :839 — 842

hEE, AEL, pEZ, BEZS K OB

Lo TRERREHE EBE W0 ARE R 750004 5 2. PUJIR2AAEPE BE B 00 A OI#R 610041)

[FEZEY BH BT EOSRE 1-1 CTSP-1) 7R IR A I sh bk o R & mpLsl i T seE . 3% B 20 |
HEPE Wistar K B0 R A5 S804 Wi 3 bk 85 1 20 (= 10) TN % B8 26 (o= 10) P 2, Wil 00 Jhk 25 6 2 LA o s AR SR o R R
it 2l Jik i A AR A Ao 5 8 1 00 0 T AL K BP9 il 2 ik P 0 (P AP L R FH TS 43 A7 0 2 i /s 3 Jok 38 e JEE I 11 4

A RE JELRE o I MR I 1 4 H CWIT Yo A B T B oy i 45 8 1o B 40 E CWALDG) il 366 G 28 I R A 0 K R .
W TSP-1 vk BEFITE 6 E i PCR ¥ WL R R 41 40 TSP-1 mRNA Kk, &8 RE 3 FHJE . REH KR
mPAP (2. 8640. 39 kPa, £ L E BB A0 FE /(L E+HEBFEI AN (43.5313.38) % WT Y H (35, 24+
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The Expression of Thrombospondin-1 in Serum and Pulmonary Arterioles of Hypoxic Pulmonary Hypertension Rats
YANG Yan-juan', ZHENG Xi-wei', YANG Gui-lan', CHENG De-yun*, ZHANG Peng' 1. Department of
Respiratory Disease, Af filiated Hospital of Ningxia Medical College, Yinchuan 750004, China; 2. Department
of Respiration Diseases, West China Hos pital , Sichuan University, Chengdu 610041, China

[Abstract] Objective To investigate the expression of thrombospondin-1 (TSP-1) in serum and pulmonary
arterioles of rats with hypoxic pulmonary hypertension. Methods Twenty male Wistar rats were divided into two
groups and exposed to air and isobaric hypoxia for 3 weeks respectively. The mean pulmonary artery pressure
(mPAP) was measured by right cardiac catheterization. The rates of wall thickness/external diameter (WT %) and
wall area/total vascular area (WA%) were calculated. The TSP-1 level in serum was measured by enzyme-linked
immunosorbent assay. TSP-1 mRNA expression in lung tissue was evaluated by quantitative PCR. Results The
pulmonary artery pressure increased in the hypoxia exposed rats. The chronic hypoxia also elicited the thicking of
the wall and the narrowing of the lumen of pulmonary arterioles. It led to the increases of pulmonary artery
pressure, the index of right ventricular hypertrophy (RV/(LV+S)J, WAY% and WT% compared to the controls
(mPAP:(2.86=+0.39) kPa vs. (1.35%+0.28) kPa; RV/(LV+S): (43.53£3.38)% vs. (23.68E3.48)%;
WT%: (35.24411.20)% vs. (23.634+9.74)%; WA%: (55.09+12.38)% vs. (41.62+12.83) % respectively,
P<C0. 05]. In hypoxic group. the expression of TSP-1 mRNA in the lung was significantly up-regulated, the
expression level of TSP-1 in serum was higher than that in control group (P<C0. 01). Linear correlation analysis
showed that TSP-1 mRNA was positively associated with WT %, WAY% and mPAP (r=0.748, 0. 686, 0. 942
respectively, P<C0.05). Conclusion The TSP-1 may play an important role in the pathogenesis process of hypoxic
pulmonary vascular remodeling and pulmonary hypertension.
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EL A il ol 4 A i 2l Ik R B AT R AT M A R L T
JEAR 22N BRI K B2 Bl 9 5E A 5 A 40 i I 1
25 TR EE I 3h bk R i A AR B
1M il £ S8 2 11 -1 (thrombospondin-1, TSP-1) f& —ff
AR 235 ot o 450 XX 10° BBE R F1» FAT I8 9 1M /)
PSR A ARG R iz 2 R AE K ThEe . IRZ R &
WG IE S H 2 5 22 Bl T 28 £F 4 40 i f0 (H A
it 20 Jk e e ARk e b i B ORI A . TEAR
WEFE T AT LIRSS 1 O BRIt 20 ik e AR 28, WL %3¢
R4 3 & % K B ¥ TSP-1 ¥ i A% 4k Al fili 28 41
TSP-1 mRNA FKikBy 52 , Lt — 0 50 H 5 il 3
ok v i A EE A G R

1 #HEMFTE

1.1 Xz HAMLE

HEPE Wistar K 20 H (g F DU 1| K 2% 525 3h
Prrbo) BT 200~220 g, BEAL SR ARSI 3 ik
Ry A W X R4 4 10 H . ARE M3l ks
MR BRE T A EARER A AN AR
i M P AR B el L A R R (10 £ 0. 5) Y. N R
A Bt R 7K 25 053 300 T A BRI S8 A 85 W WA, 6 4T [
Wik R4 BE K 8 h, 3k 3 . MR ® T — Lk
E LR TREA B . ALK R A RO R,
1.2 FmiFEsh A Z 0 E A O =R BSR4

FHAR AL W E S 2 i 20 Ik e (mPAP) . %
SRR 2 K RUE I TS 10 207K 4 S (300 mg/
k) BRI A0 R [ 2 o 2 5% A M 252 9 # Dk O 7R < V7B
PO LAF 2 (50 U/mL) Bt 8 . 4l AR IR 45 (0. 45
mm N0, 8 mm IR B0 5D E %
2k . 58 ) —ui i 5 P23 X L R & i . &
R K B4 TR, ] Gould-3400s/DASA4600 # 4=
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rhobE FR RS e 1 BY R0 B L 4L U (R B
BN AOERVYMALZEINZEMELV+ES), H
TEACIE T K A 5 FR R RV I LV+S, L RV/LV+S
FOAE S A o0 2 B A5 00
1.3 KRMmFH TSP-1 iR ER N E

FE Nl B0 KR T RIS . DK B KR I 3 mLL,
SRJG LA 4 000 r/min B0 10 min, 43 85 H i3, & F
EP &, —70 CORAE R R . FH M 106 G 928 125 DU 2
(TSP-1 i B¢ S0 28 K 03k ) & 0 F 96 @ R&D
Systems) K BUALTE H TSP-1 ¥ i L 52 56 B AR B 4%
PR Sl I 5 AT A5 X 450 nm IR AE 5
S5 BE COD) B T o il £ 2 0 R S vk B

1.4 ARMOEALFRS

BRUR 22 il LA 10 26 vk FR S [ 2 3 ds BROZE il
T 1D DT A L A S LR P R, BEAT O HE 3
o, W58 il /N B kOB & 22 A2 4k, F SPOT COOL
CCD # R £ K% , MAGEPRO plusd. 1 Z 4 4>Br
EIE i HE B8] 5 rh 5 0 0 Pk 4 5204 e il
HLALAT Bl /N sl Bk A2 A8 BE TS BE ol 78 e i R B A
BETIR 730 48 BE TR B (5 AR 1 4t (WT 20)
ARG BE T AR 7 4 BE BT ALY 4 B (WA DG, i
it 71N By K A R e PR AR B
1.5 KRAHIEZL TSP-1 mRNA g4 7

FEMZH4] TSP-1 mRNA {4 5% FH %% % &
it PCR . BUOR AR A 19 R BRUA Bl it 150 mgs
P IR U6 W A5 4R U RNA L SR I £ K AR 23 A
FTC2000 52 if 2¢O 2 & PCR AAG I K B fili 2 48
TSP-1 mRAN K-, P25 3k K il . o8 396 5 S 45 %)
) cDNA K S i & TS p L, Bl AR & .47 PCR
s, PCR &4 45F:94 °C 3 min; 94 °C 30 s,55
C 305,72 °C 1 min, ff¥F 40 & ;72 °C 5 min, LI B-
actin fEAN S X I, 510 M HIBAYARRA A&
. Bractin-F.:5-GAAGATCAAGATCATTGCTC
CT-3", pactin-R: 5'-TACTCCTGCTTGCTGATC
CA-3', TagMan ¥4t 5'-CTGTCCACCTTCCAGC
AGA-3', TSP-1-F; 5'-CCACTGCAAAAAGGAC
AACTG-3',TSP-1-R: 5'-ATGGACAGTTGTCCC
TGTCAT-3", TagMan # % 5-CCATCCTTGTC
ATAGTCTTCCTGC-3", #4Ezh F1 27 ith £ i
ASFE S S Ok 5E OB B o B R — 5w W O(E
(threshold) B} 9 9 3% 41 28 %k (Ct {A) , FEAR % Ct A
I 5 B5 HERH ) 46+ DL %) X BOE R B 15 2% R S
MIbRHE 2R . IR B - 22w Bh Jy 2 i 2 D 45
dn Y Ct (B 5 b5 o il 2R JEAT L35, 459 10 R IR 5 1 A
XFHE DUEC 272 ik e B4l TSP-1 mRNA Y
X R,
1.6 SitZEFHiE

B x5 Fom . PRI 25 5 Aok F AR
AP ALY ¢ K3, AN [ HE BR AH DG OC &R FH 4R
AR AT =0. 05,

2 HR
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SER IR 1, AR B bk i He 2H R B mPAP &
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%1 BWHKXR mPAP RV LV+S B RV/(LV+S) B4 (xts)
Table 1 Change of mPAP, RV, LV+S and RV/(LV+S) in rats of two groups (x=s)

Group n mPAP (kPa) RV (mg) LV+S (mg) RV/(LV+S) (%)
Normal control 10 1.35%0. 28 148.72+18.12 575.38+24. 41 23.68+3.48
Hypoxia 10 2.86+0.39" 233.60+17. 24" 588.32+26. 42 43.53+3.38"

mPAP: Mean pulmonary arterial pressure; RV: Right ventricle; LV +S. Left ventricle+ septum. * P<C0. 01, compared with normal

control group

FIEFSTIA KR (P<0.0D), 4 K E LV+Sa 2.4 HESWWER

Z B2 LG2EE X (P>>0.05), Ui BA & & i 3 ik = 4 1 B s ik & R 42 K B 4H 41 TSP-1
JEAR TR HE N7 3 mRNA 5 WT% . WA Y% Fl mPAP & IF 4% (r=
2.2 WAXBRMOLFHARFT 0.748,0.686,0. 942, P #7<C0.05),

A 2300 7 HE Je 48 5 R 1F 5 % B 21 K LU
/NSl RS BE B A I O (I 1) o AR S Bh K
T 20 K B 70N sl ok 5 R W g JRE L A IR AR L B T
it i 4 IR A (I 2) o 7 2 R BRI /N 3 ik il 4 Ak
A PR R it A T RR L B 22 S S S T (P>
0. 05) 5% 4 20 Jik e H 2H O Bl /) 3l ik 7 B JRE 3
EREMA WA Y K WT % 35 5 F 1E 8 X 4 (P<<
0.0, W& 2.

2.3 FWAKXRIME TSP-1 K E i 2 4} TSP-1
mRAN B3

PEYEE B PCR B 38 R 19 b5 Ui il 28 Fn 18 iy B XRAXRMNEE EREE EREKX. HE X200

SR BBk A R A K BTN BK . B RS R . HE
COLE S 4. A AL IR AR R gk REERAREEAXRRAAR GRAE GEAT. M
i Fe AR BT TSP-1 W BE TRy il 4120 TSP-1 Fig 1 The pulmonary arterioles of normal rats with thinner tube and
mRNA A&, ZRWEFIT¥E X (P<<0.0D), I widen lumen, HE X 200 Fig 2 The pulmonary arterioles of
%= 3. hypoxia rats with thickness tube and narrow lumen. HE X200

F2 WAARMNBREREE M2 WI% EEER OESERRE WARNKEL (xEs)

Table 2 Change of external diameter, wall thickness, WT% ,total vascular area,wall area and WA % of pulmonary arterioles in rats (x=s)

Wall External Total

Group n thickness diameter WTY% vascular area Wall arca WAY%
( 2 (;1m-)
pm) (pm) (pm*)
Normal control 10 13.68+5. 88 56.49410. 42 23.6349.74 2532.48+884. 64 1126.44+576. 34 41.62412. 83
Hypoxia 10 19.54+5.63" 56.244+11. 23 35.24411.23* 2746.83+632.41 1518.48+468.29* 55.09+12.38*

WT%: Wall thickness/external diameter X 100% ; WA% . Wall area/total vascular area X 100%. % P<C0. 01, compared with normal

control group
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Fig 3 Standard curve Fig 4 Amplification curves
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®3 WAXRME TSP-1 K EMAM AL TSP-1 mRNA T (x£5)
Table 3 Change of TSP-1 concentration in serum and TSP-1 mRNA in

lung tissues of two groups (xEs)

Group n TSP-1 (ng/mL) TSP-1 mRNA
Normal control 10 382.7+32.8 3.07+1.87
Hypoxia 10 758.6446.4" 6.53+2.43"

* P<C0.01, compared with normal control group
A Ay
3 tig

fiti 2 ok w85 F (P AHD S — Fp gE A7 PR 92 9, fe 46 5
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Rz — MR S A il i A AR I R ) EE
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AH 8 458 0 6 B T o L B R B TR U Bl ik =
JERAT AR () B e A 4R BB 21 40 M HE
Yeta P v A7 AE T /N B bk A RE B I R R A e
LG EUR AT s WT %1 WA % 2% 1F 3 % iR
41 8 T v U I R A S il sl ke R R R
BT A A A R, AT UE B T S T
AR S il 3l bk e AR A

TSP-1 AR I /N S 0 251 T % B 2 10 K
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Ve UL B | 2 A A i 45 2 3k, DA 55 43 WA R 1 0 A 1Y
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Bk S, A SCHkFE W] TSP-1 ] 58 8 0% A K
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R a4 A K (CTGE) Fi T 780 fie Ji 36 35 48
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