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FEZEIBH: A/ M & -1 (thrombonspondin-1, TSP-1) 7F480175 S M IE AL (oxygen-induced retinopathy,
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43 AL (n=20) B IE 8 X BT (n=20) , BERIZH/INERGE 8 50 4075 S I 7 OIRBE Y . T/NERIAE S 557, 9, 11K
B P L5 B AILAr S S/INER, B P IS 21 2R I RT-PCRIE A I TSP-1 mRNAM) IR IK -5 FF/NEUH AR 5 55 1R I
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Expression and significance of thrombonspondin-|
in oxygen-induced retinopathy in mice
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ABSTRACT Objective: To examine the expression and function of thrombonspondin-1 (TSP-1) in oxygen-
induced retinopathy in new-born mice, and to investigate its role in retinal neovascularization.
Methods: A total of 40 CS7BL / 6] newborn mice were divided equally into a model group (n=20)
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and a normal control group (n=20). Mice in the model group were exposed to 75% oxygen to establish
the oxygen-induced retinopathy (OIR) model. On the 7th, 9th, and 11th day after the birth of mice, S
mice were randomly selected each time from the 2 groups to examine the expression of TSP-1 mRNA
with reverse transcription polymerase chain reaction (RT-PCR). After that, S mice were selected on
the 11th day to observe the retinal neovascularization by fluorescein angiography retinal flatmount.
Results: On the 11th day, fluorescein angiography retinal flatmount showed that the retinal blood
vessels presented mean network distribution in the normal control group, while in the model group,
a lot of dilatated areas in the retinal main vessels surrounded the optic disc. Meanwhile lots of new
blood vessels were found surrounding the optic disc with irregular distribution but well distributed
peripherial retinal small vessels, which was typical of early stage OIR. There was no significant
difference in the retinal TSP-1 mRNA level between the model group and the normal control group
in the postnatal 7-day mice (P>0.05). Compared with the normal control group, the expression
of TSP-1 mRNA in the model group was significantly lower in postnatal 9-day and 11-day mice
(P<0.05, P<0.01) , and the expression of TSP-1 mRNA in postnatal 9-day mice was lower than that
in the postnatal 11-day mice(P<0.05).

Conclusion: In the early stage of OIR model (retinal vascular growth and development stage), the
expression of TSP-1 mRNA in the retinal tissue is gradually decreased, implying that TSP-1 (as a
negative regulatory factor) may be involved in the formation of retinal neovascularization in the

early stage.

thrombonspondin-1; oxygen-induced retinopathy; retinal neovascularization
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F-1(thrombonspondin-1, TSP-1), {ENH—"1HiA
LAY AR 22 K28 A i A AR, TSP- 1Al
AT A R e S DR T 2 56 . i/
P14 4175 5 AL O JE 28 1 ) 9 2 AL 57 LA T g
y:(retinopathy of prematuraity, ROP), 1Eﬁ7£ﬁf¥
BRSSPI, B ER LI (R P LA AR A A
H0T) | EE LA RO D SR 2 ol A 3 A 00) . E T
W T G TR O I A8 A K e BRI TS P-14 54
KPR ST IE o AR 52 5038 2o 5 435 S CS7BL/ 6]
/N A ST A1 5 O I S (oxygen-induced
retinopathy, OIR)*%E!, 6 I A Y B ) S TS -
1 mRNATEOTRA ¥ 5 ifi A A 4 B 41 400 1) 2 3k
KF, BRIFTSP-1 mRNAZKIA (Y72 16 5 40 19 JBE kA=
LA R I OE &R

| AR ST

1.1 SRIG#F

S e bR R A sh W S g b 4 B Y
CS7BL/6]/INRL s A1 e 1 52 B U 2 24 ' 3% (FITC-
dextran) (32 [E Sigma/A A]); TRIzol % fif i (35

Invitrogen/z}ﬁj ) H J % %&CDNA%BELEQ%U@(EV@

% Fermatas/\ ) ) o

1.2 LI ERIRE

YEH7 H CS7BL/ 6] A /N 40 H, HEHEAS
R, SR —-ERFEYHB. RHABILET
FEEHE40 LN A MY (n=20) S 1E & X B8 41
(n=20), £ M Smith%F Y75 ¥ 8 7 9 /D LOIR
SRR W7 B BT A /N B [ LR B — )
A5 A B A AR LS d, R R R R A
(75+2)%, MEEEHIFE(2322)°C, B WK EHik
B, R K R R L

1.3 EWHE
1.3.1 A F SRR AL AR K

WA S 1L R IE R X AN (s H) Ml
RYUZH /N BR(S ) I oA 10 5 JRR TR 591 1.9 130 L2 22
(30 mg/kg) /e, FTIFMNEE, HlIRC BC & 4 09 55 0
RN KA R PEFITC-Dextran (50 mg:1 mL 4%
ZHEWEE)0.5 mL, 1 mLIESHEE T2 0% )5,
MR FHERIRER, B T40 g/LERHE T EK, W
T T LG -, 9O W OB T WL AR R 5
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1.3.2 RT-PCR #| TSP-1 mRNA %9 & ik K -F

B AEES7, 9, 11 KIEH %R /N (%
Asf 1] A5 S ) B ABE A8 2 /)N B (45 B[] a5 s 30 4 TR B
RNA, RHIRT-PCREG AL M L 21 TSP-1 mRNA
() kK o
1.3.2.1 AL L% RNA #9421

SRR L SV T 70 CARAE . ¥ R I i
HAH N ATRIzZol 1 mL, HEBIEN S HK Ed,
oA E T UK S, S R0 A i W AR 31
RNAJE M ICDNAER1.S mLE L&Y, RIGHIA
0.2 mLEM;, VK IRAEDS minf5, 4 CALEE L
(12000 r/min, 1S min); B [-¥5400 uL T 55—
M91.5 mLELOAE, ISR INE, ®if., B
JG 7K b B 10 min, R4 CRIRE 0> (12000 r/min,
10 min); 37 [, SRIGIMATC/K LWE750 L I FE K
ﬁfi:aﬁﬁ(diethyl pyrocarbonate, DEPC)7J(250 ulL,
4°CARIR B50>(8000 r/min, S min)Ji3E i, 1E25K
HH S min 5 I ADEPCI/K 220 uL.

1.32.2 R AR B &

Fie e 5k ) S B 2RO 1R BimRNA R
Bk W cDNA, P A-20°C A o B F 3R B s 5
KN ) F 25 L ROV ARFR AR TPCRIZ N o KW A4
BOMENR2 yL, ENIRRES S48 uL, K81
7K8.5 pL, PCRINIAFH (A W) 12.5 uL, TSP-15]
Y. FfS'-CCCTGGACTTGCTGTAGGTTATG-3',
TiEs'- CTGAGTATCCCTGAGCCCTTGTG-3';

WS MGAPDHGI WIFH . LiFS -AAG-
CCCATCACCATCTTCCA-3', Fi#S'-CCT-
GCTTCACCACCTTCTTG-3"; W 5. 94 CT
3PS min, SRJ594 °C 30s, 55°C 40s, 72 °C 45s,
ILISAEIR, Fe)h72 CHEMI10 min, HLS uL PCR™
YIF1.5%BUIRMEBEE [ EfT vk, [FIETLIDNA R
B RY N oy F iR o SR FHEE R R 50
FEIFMEAH o T FH BE 0 5 1t 43 A A0 PR I o 45 kB 3
WP R R E . SR LITSP-15 N3 IBGAPDH
mRNAY 1 7= ) 109 I BEAE AR HEAEFRIR o

1.4 Giit=4bE

K HISPSS16.048 1122 F A4 %t Bl i A7 53 7 o
Bl R LR R O 22500, I 2 )Y R
MASTREARIHG K, P<0.0S H 22 R A G FE X,

24 B

2.1 BB I B IE AL P R S S 22 4 o R
Wi

1IN

IEH X IR SRR L H, e 11 R, IE
0T IR AL 0 A o AT R AT, RS kL
WA O B APIRER, B W, B
S IR 73 A1 o AR 2R 2 /0N B P e ok BT DL R
TORETEDC, ML R i A8 ke, SR 1 AR DL A
T AN I3 A (1&11)

B RAROHEMESHEMRGE (% 200), A: XL, WIE MG 5T MRS R s B BERIAL . AL 0]
WICHETE DX, PRI MAE Y5, A a3 /i T A i 70 o

Figurel Fluorescein angiography retinal flatmount ( X 200). A: Normal control group. The network distribution of the retinal blood vessels

is showed; B: Model group. The retinal main vessels surrounding the optic disc are obviously dilatated, there are lots of new blood vessels

surrounding the optic disc with irregular distribution, and there are only a few of small vessels in the peripherial of the optic disc.
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2.2 RT-PCR #&illl TSP-1 mRNA HIRIiL R

1E % B /N B B2 21 P TSP-1 mRNA
FIRAKFEHE 7R, FORKNF11KTSP-1/GAPDH
FEAE 43931 250.00881+0.00012, 0.00867+0.00010
F10.00838+0.00013, £Hf[a] A ZEFILAERY
TG T2 L (¥ P>0.05) o 5 20 /)N BRLAR IR 165 2
ZIRTSP-1 mRNARIBKFHE 7R, IR K11
KTSP-1/GAPDH [t {H 4% °40.00870+0.00011,
0.00580£0.000144110.00345+0.00012, £5H}[A] 152
B Tk 22 5 A G E L (¥P<0.05) . 1EHXf
SEZH /)N BRI I JI5E rp AT A 2 TSP-1 mRNARY SR IE
H 235 J0 I i e B, REART AL /N B ) B TS P-1
mRNAFR LR ZEH FREaS . WAERS7RE, NI
HEEAE AR 2 /N B I B 20 20 ) TSP-1 mRNA
Fe IR K5 A 23 S A 7 Y IE O IR/ 22 S
TG L (P>0.05); HAJFHIORE, mENK
T2 dfE BRI AL/ B I B TSP-1 mRNARY A

AOF R H X R /NERUF B, P R 2 R A St
227 L (P<0.05); AR 1IRE, mASKHT4d
Ja BERLZL /N BRI 41 21 TSP-1 mRNA R IA K
S A T OE B O B4 (P<0.01), 5559 K45 Y
URH LE B 3 R B (P<0.05) (B2 #1),

600 bp
500 bp
400 bp

300 bp
200 bp
100 bp

1 2 3 4 N 6 7

B2 FA/NRAMEALTSP-1 mRNAKIXTER, 1: DNA
REZSEY; 2, 3, 4 IEWXTRAR7R, HoR . H11
K; s, 6, 7: BBHH7R, HoK ., H1LK,

Figure 2 Expression of TSP-1 mRNA in retinal tissue in the 2
groups. 1: DNA marker; 2, 3, 4: Normal control group on the 7th,
9th, 11th day after birth of mice; 5, 6, 7: Model group on the 7th,
9th, 11th day after birth of mice.

R1 FEXRBEASERA A K E S TSP-1 mRNA/GAPDHIX E{E ML B (n=5, xts)
Table 1 Comparison of TSP-1 mRNA/GAPDH grey value in each time between the normal control group and the model group (n=S$,

xts)
21 EIPN FoR 511K
1E X R 2 0.00881 % 0.00012 0.00867 % 0.00010 0.00838 = 0.00013
(e RIEE] 0.00870 = 0.00011° 0.00580 = 0.00014 0.00345 % 0.00012"*
SIEWARA L, P<0.0s; SR, *P<0.05,
3 'I,'\'J' 'i,/[é Jﬂl%mﬂiﬁiﬁ?(vascular endothelial growth

TSP-1 & —FhE B WA AM LR &E 1, i
T BS540 b3 W oy B i — o
A AN, AR R R R e T
ZITSPHL L, TSP-1] Z M TagZFH N
o, EIRMEERAEANECZ AT, =
S B R R AE RN L B A AR £ BE
AR AR, HBuMR o b R AR e
SIE T Z ey, S KU TSP-1 0] DLH#
I P R A0 e B . R AT A K BRI
T 8 s A5 9 B2 M A B BT L P R A Y
AT, I — A S P R I A 2R G
A F . TSP-1 1 # & J¥ 51 (thrombospondin
Type I repeats, TSRS)IE%,ﬂ;ngIj]ﬁE[XiEJC, CIES
A CD36. BiMR WM RMRE A LB A RELH
PO oA T2/ 1 1 R Ra o N U N S VI Y NITITE 1 i N
AT . S R A R T L B o
B, TSP-1AY B & JF S TSRs I CSVTCG
J¥ 5. WSHWSPWJT 4] 2 GVITRIRJF 51 A H At
I ol OIS O il = O S W D0 e o 1 B )
4K 2 (fibroblast growth factor 2, FGF-2)

factor, VEGF)IHE 5 19 LA M i 48 10 8 A B A oh
B5 R0 N R A0 ) RS AT X A AS TR RR B A 0 AR
B Phelan® ¥ CD36 £ A F MR 5 Y FCD36
Bl = B9 NG i K A B2 40 B (human umbilical vein
endothelial cells, HUVEC) /5 o] {8 41 J}fd X} TSP- 145
B, TSP-1A[ I HUVECH TR PRI . X
VLI CD 362 TSP-1 & ¥4 Il 45 %7 2E U g i) 81 2 22
o A S E—HE 52 TSP-1 7] Ll i #i% CD36,
pS3fyn, caspase-3, p38MAPKEALHKIAE T IME N
KA T, B caspase /T N B 41 IR 125
R B I B AR AL e A, TSP-14r SN B
AT SR ET-E A Bax E LA . PLET-EA
BCIZEI@ﬁ%ﬁﬂj&caspaseE"Jf)’gﬂﬁﬁ?@mo
WEgE U R B, DR S BB AR b TS P-1/Y
TR N R, XAR ] EE T 80T A0
587 3 A -1 S B8, O SR 24 RIS BOHE I s AR 1)
JER 75 4 % 2 o SheibaniZE "IN W EHRRA T,
TSP-11 PRSI T RIS T BE 5% . 76 =A%
S /0N BB A I R AR B R R Suzumal )
KB : TSP-1MmRNAKFTEHAFHHEI3RE
SI9OREMINE), 7EP1SKAFIAE] &g, TSP-1/Y
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mRNAZK - 55 10 JI5 (%) 1L 787 Ak & J i) B ] 4 56 o
TSP-1 14 35 R 8 9 oy 37 BP0 s o7 36 PR 7B AR /N
FLOTRBEIY v | A= J5 55 7 K 14 /N 400 RF) I 1t 45 i
REE A, Frse i m S LA ™ Az 55 1 1
Do 1L A O R, kT I T2 A1 2E, M OIR
JREIIH; FRELs dEm AR RN A EH 2= A0,
P 2 1) IS AN BB 3 N A0 D) S 2l 4O AR AR oK, A
D S PN 2 L AU BRER R Bl . B, JRA AR
R Z P I A2 B0 T, WNVEGE . i 2141 i A=
.3 (erythropoietin, EPO)%E, [A]HT PR M I 45 A=
JEAM I R T A TSP- 1A Fe ik s n v, AP
M4 A RAVE T, I OTRYGE BRITH 7, AR 52 6 1 4%
FE O TR HH 1) BRIV AR I B i 45 A < % 8 400 ] 4400 46 )
TSP-1/mRNAF IR, A FE I B A= i 48 % A=
ZT, ML AR AE S S B B ULEE TS P- 1 1) L AR
fbo ARWFFTLERE . Bid Rb g7 REy, FR
FELRR ) JIES 2 20 TSP-1 mRNAZE TA 7K - 5 1F 3 %) 1
BRI 222 S A R AR R AT,
580 BLHE ) I 40 21 TSP-1 mRNAZE A K4 IE
XTREAL T8 A OB A28 1 KA, e i AR AR R
A J5E vy g BT DL R JE T T XL R PR Rl A
gk, AR A A R AR ZH 4T P TSP-1 mRNAZE ik 7K
BACTF IR XA, HRH o KRR AL, 1F
R A A0 A AR Y R A R IR A i 5 R AR
HI, BT AE G SRk BRI T TSP-1/9 KR35, il
AT AU A A B E R, AT T A R A
A, TS ECT B AR A R R A

g TR, A XA 5 ) A 2 R AT
M, & BUHT A/ RO TR B 13U A0 o 5 2 20 3 2o [
R TSP-1H9 %% S T F I TSP-1 mRNAZR K IKF-,
E— 25 IF A X AR5 5 5 SR 78 2R
T, AT A R0 I S A i A8 58 s 1 By %
TRTT P A SR R

S % ik
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