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Abstract

e AIM. To investigate the protective effect of small
interfering RNA targeting HIF - 1« in retina of diabetic
retinopathy mice and its mechanism.

e METHODS: Totally 40 C57BL/6 male mice were
randomly divided into the normal group, diabetes group,
siRNA-HIF-1a group and siRNA-NC group. The diabetic
models were constructed. The histopathological change of
the retina of the mice was observed in each group. The
microvessel density ( MVD ) was detected by
immunohistochemistry. The expressions of HIF - 1«,
VEGF,NF-kB, IL-1, IL-6 and TNF-a mRNA in the retina
in each group were detected by real - time quantitative
PCR. The expressions of HIF-1a, ET-1 and vVWF proteins
in the retina in each group were detected by Western blot.
¢ RESULTS: The body weights of diabetes group, siRNA-
NC group and siRNA-HIF-1a group were lower than the
normal group, while the blood glucose levels were higher
than the normal group (All P<0.05). The MVD in the
diabetic group and siRNA - NC group were significantly
higher than those in the normal group, while the siRNA-
HIF- 1 group were significantly lower than the diabetes
group and siRNA-NC group (All P<0.05). Compared with
the diabetes group and siRNA - NC group, the relative
expression levels of HIF-1a, VEGF, NF-«kB, IL-1, IL-6
and TNF-o mRNA in the retina in the siRNA-HIF-1a group
were decreased (All P<0.05). Compared with the diabetes
group and siRNA-NC group, the relative expression levels
of HIF-1a, ET-1 and vWF proteins in the retina in the
siRNA-HIF-1a group were decreased (All P<0.05).

¢ CONCLUSION ; Specific silencing of HIF-1a gene could
protect the retina of DR. The mechanism may be related
to the reduction of angiogenesis and vascular endothelial
injury.
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FEIRIR — L BR (DEPC) W A i E RS A R A A,
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PCR XA &3 4 H A TaKaRa A #, HIF - 1o I 55 P9 B2
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(TL-1) IL-6 JRIRFEIH T —a (TNF-a) KN 25| 1Y
ML A AW s\ WA R, siRNA - HIF - la,
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10 H o BRI RIAG #E . /N BRZE 100, B 55 Ik 44 A
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siRNA I f# T 22 DEPC Ab P A FRER K ) R 4 vk 5 h
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T :5-GGAAATTGGGGTAGGAAGGA -3
TNF-a ¥#:5-TGGAACTGGCAGAAGAGGCACT-3’
% :5-AGAGGCTGAGACATAGGCACCG-3’
B-actin ¥ . 5-CCTAGGCACCAGGGTGTGAT-3’

TUE.5-TTGGTGACAATGCCGTGTTC-3
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7, 1E B 2 /N SR 0 B 45 2 A 25 A0 T 4 HES LR
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20 RO PR ZH A siRNA-NC 2H08/0 (81 2D)

EH 4 IR ZH  siRNA —NC 21 fil siRNA-HIF - 1«
ZH/NEURE B 4L 20 MVD 4351 R 6.8 +1.3.19.7+2.2,
20.4+2.6 f112.8+1.9 4>, S B G245 L (F=56.952,

A TEH4H ;B HEJRNE4H ; C.siRNA-NC 4H; D:siRNA-HIF- 1«

_ O E 4l
2.50 aa -%%amm
OsiRNA-NC#1
2.00F aa a a OsiRNA-HIF-1a 4 aa
a.c.e
Eg{ 150k a.c.e
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0.501

0.60 HIF-1a«  VEGF NF-xB IL-1 F-a
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3 BRANBHEMBEAL R HF-1a, VEGF NF-kB,IL-1,
IL-6 . TNF-a RiE  *P<0.05 vs IEH 4H;°P<0.05 vs BEIRIFE4H ;
°P<0. 05 vs siRNA-NC 41,

Fx2 B 12wk ERA/NREREMmAEL S xS
25 n M ( g) 1L HE ( mmol /L)
IEH 4 10 30.91+2. 54 4.55+0.32
IR 10 23.24£3.02°  24.67+2.34°
siRNA-NC £ 10 23.51+3.42°  24.31£2.17°
siRNA-HIF-1a 21 10 23.12+2.83"  25.142.63"

F 17. 146 197. 464
P <0.01 <0.01

3 .*P<0. 05 vs IEH 4,

P<0.01) , Wi F %, W R 4H A siRNA-NC 203 3 F 1F
WA, M siRNA-HIF- 1o 234K 05 i 955 4 AT siRNA-NC
M, EZR A GZIE L (P<0.05)

2.4 BINRMMEHAL B HIF-1a, VEGF, NF-«B,
IL=1.IL-6 . TNF-o FRiELEE:  HIEH AAH L, BRI
siRNA-NC 41 Fl siRNA —HIF - Lo 41 /)N BURR 9] g 4 41
HIF-1a \VEGF NF-«kB IL-1 .IL-6 TNF-o mRNA #HX}
KT, Z R WA G E X (P<0.05) , SHE R4
F1 siRNA-NC AL, siRNA—HIF— 1o 21 /)N BURH RH) JIEE 25 21
1 HIF-1a \VEGF .NF-«B .IL—-1 IL-6 .TNF—a mRNA %}
FR IR, 2R A G FRE XL (P<0.05), W% 3,
3,

2.5 BANRUMMEHL H HIF-1«,ET-1,VWF & H
FTiktks SIEW4UAH L, BEFR AN 41 siRNA -NC 41 Fl
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®3 FHANBMMEALA D HIF-1a, VEGF NF-kB.IL-1IL-6 , TNF-o R IAE L3 XEs
2053 n HIF-la VEGF NF-«B -1 1L-6 TNF-a
E#AH 10 1. 08+0. 09 1.1620. 13 1. 12+0. 08 1.05+0. 10 1.08+0. 07 1. 16=0. 09
BRI 10 1.86x0.11° 2.27+0. 16° 1.95+0. 13* 1.78+0. 11° 1.73+0. 14° 1.89+0. 13°
siRNA-NC 21 10 1. 89+0. 15 2.24+0. 14" 1.970. 14* 1. 76£0. 08" 1.7120.11° 1.91+0. 15°
siRNA-HIF-1a 2H 10 1.25+0.12°°°  1.71£0. 11" 1.68+0. 12 1.53x0. 13" 1.47£0. 10" 1.55£0. 12""°
F 127. 624 114. 329 49. 037 112.173 93. 470 79. 985
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

1" P<0. 05 vs IEH4H ;°P<0. 05 vs BERSFAH ;°P<0. 05 vs siRNA-NC 4,

x4 BANRMEMEALA DR HIF-1a ET-1 VWF EEFRIELLR x*s
ERill n HIF-1a EH ET-17%EH vWF EH
IEH A 10 0.210. 06 0.170. 05 0. 13+0. 03
WE PRI 2H 10 0. 68+0. 09* 0. 610. 08" 0. 540. 06"
siRNA-NC 21 10 0.71+0.12° 0. 59+0. 07° 0. 550. 08"
siRNA-HIF-1a 41 10 0. 49+0. 08" 0. 38+0. 06" 0.34£0. 05"
F 50. 246 71. 690 133.307
P <0.01 <0.01 <0.01

T *P<0. 05 vs IEH 4H ;°P<0. 05 vs BHIRIHAH ; P<0. 05 vs siRNA-NC 4,

IE i 24 WiIRA 4L siIRNA-NC4L siRNA-HIF-1a 41
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T S ——— T

i v — C— \\N\|

e e - ammmm ]
H4 SENRAFEASRS HIF-1a,ET-1 WF BA I,

siRNA-HIF—1a 41/ B R 2 40 HIF-1a [ET-1 ,vWF
X RIA R T, 22 5 A i B L (P<0.05)
E B RIGLL AN sSiRNA-NC ZHAH EE , siRNA-HIF - 1o 21 /)N R
PRI ZH 20 HIF- 1o ET-1 vWF 25 [ A 0 32 35 B Y
%, ZR A5 E X (P<0.05) , L%k 4, K 4,
3iTie

DR 1 A PR £ 1 DL B IR 358 9 & 0E |, & 9 ML 4
R, HRWiF e BUE R, ™ e B AR TR T,
WFFE I KRR S S8 4 P 2 S BE S T I
WBERFZE DR K B CEEEN, AR S %
Hk R, R P L s T S AR A T 2 50N BB R A
A 7d BB > 11, Tmmol/L, (L T« 2R £ KR
IR RE IR, 48 R DA T /N BUWE PR s A5 AR | A
12wk J& , HE %2 (000 200 ) 5 24 2008 28 & B, B8 PR 21/
BRCAO DX % 22 A4t M HE 5] = L, 00 A s B i 00 R
ZHAUK M S 7 = T 250N BRI B % A B 2R, o
RE A G 28 5 7R A DR 2E /N BRI 0T 255 PN B 4 e
CD34 BHPE R B i , MVD THEC8 N, i CD34 &84/
ML SR AL B R ™ BRI B A 2 5 T B R s /N B
PR R A2

WFFE SR b DR g BT SSOH LA vl i B 855 2 S 50000 o
HE A 1 A AR X R IR S . HIF - Lo /E R HL MR 22
B4R BT A S VR B AR, R R T LA R AR A0 A 3k
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JERARE  SRE R A AR R A B AR A SR
siRNA 5 AR S8 HIF- 1o PTER, I 1 A BB PCR
F Western blot £5 44 i 7% | siRNA —HIF — 1o 21 0 9 Ji5E 41
2P HIF-1o mRNA FIEE R IB FEAR, $2 75 40 I Ji5 20 21
HIF-1o FERGEUTER, AWFIE 7R, siRNA-HIF - 1a 41 /)
FRAO X R 5 2 A4 L HE 270 T R D0, 200 LA T i 98 %, 0
DX JBE 10 45 PN B2 40 S CD34 3R 35 21 ML A MVD 3 5014 4%
BH PRI 4L 1 siRNA-NC 213 />, Ui A 45 5 ME DT HIF - 1o
5 DR AT 9 8 0 R s /D BSU PR IR B A DA R i A8 B A=
VEGF 1 A {1 1 1 45 87 A5 19 5 S DR, 6 1 445 1l 45 9
A R SR R VEGE J& HIF- 1o {5 53 8%
TR R L AR L R AR A S s R DR 4N BRI
JEi4H 4 v HIF — 1. VEGF mRNA AH %F 5 35 & 34 i, 1
siIRNA—HIF— 1o 204785 0], 150 B 4 S Pk 3 i) HIF - 1o 3
PRI AT BB 38 2ok 0 i) VEGE T 98 /0 4 B /0> sl AL o IS8 ot A5
Bk,

AT ML IR S AT BOK & A T
FEBTT 5| & RAE SN, 945 J W AT S5 350048 Y B2 DI RE 4
P54, ET=1 1N I U AR TR 7, 32 i A PN B 40 e 4
W, 55— AL EIY B 8 251 i 1 4 15 A AR 570 P9 Bz 4 i g
AelS) HWETAE U HIF -1 W] BB 0E ET-1 #£ik,
vWE E 2 N Bz 48 B 45 TR, 5 0 B 40 0 7R B 2 TE A
KM SRS N R Z R 2 — . ARSI R R
JRZH/NR NF-kB  IL-1 . IL-6 . TNF—a mRNA A%} 5 &
BiFte, B ET-1 vWF & PR A 8T & , vl IR
g/ IN BRATLAAR T A 9 0 J o7 T 3 350000 T S 4 20 o i 65 ) B2
Ifeshif, ATFFE W7 , siRNA —HIF - 1o 41 7)N BR8] g 441
Z1F VEGF NF-«kB . IL-1 IL-6 ,TNF-o mRNA #H %] % ik
HPRAL, ET-1 vWF 2 A 3R 5 8 YRR AR, U B 5 5
PEUTER HIF— 1o 35 A A 388 2o ok 45 2R S B o 1 9 20 0 IR0 s
1078 N Bz D Reif

25 PR R SR TER HIF - 1o 56 0] 43 3P0 R s 41
DR R 725 /I BSURR DO 6, JCATL ) v B 2 s 2> VEGF Rk il
il LSBT A A Kk 20 9 E 5 oy 9 4 LA P B A 4 A O,
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