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Negative regulation of glucose transport alleviates microvasculature pathological changes of retinopathy in
diabetic mice

SHI Ke* , ZHANG Yue-zhi, XIE Lin, YOU Zhi-peng, ZHOU Yue, WANG Chang-yun
Department of Ophthalmology, the Second Affiliated Hospital of Nanchang University, Nanchang 330006, Jiangxi, China

[ Abstract ] Objective To investigate the effect of glucose transporter-1 (GLUT1) suppression on microvasculature
pathological changes in diabetic mice. Methods Thirty-six 8-week-old C57BL/6 mice were randomly divided into normal
control, diabetic control and GLUT1siRNA treatment groups. Diabetic model was established by intraperitoneal injection of
streptozotocin. GLUT1siRNA treatment group received intravitreal injection of siRNA-mediated GLUTI, and the other two
groups received equal amount of non-specific siRNA. Twenty-one weeks after diabetic induction, immunoblotting was conducted
to examine the expression of GLLUT1 and two inflammation factors: ICAM-1 and TNF-o. We also calculated the retinal glucose
concentration. Leukostasis assay and vascular leakage assay were utilized to compare the microvasculature pathological changes
between the two groups. Results The expression of GLUTI1 was significantly down-regulated in GLUT1siRNA treatment

group compared with the other two groups (P<C0. 01), decreased by 77. 00% compared with the normal control group and only
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being 8. 07% of the diabetic control group. Though retinal glucose concentration of diabetic control and GLUT1siRNA
treatment groups were higher than that of normal control, that in GLUT1siRNA treatment group was only 50. 05% that of the
diabetic control group (P<C0. 01). The expressions of ICAM-1 and TNF-¢ in GLUT1siRNA treatment and diabetic control were
significantly higher than that in the normal control group, and their expressions in GLUT1siRNA treatment group were 66.
14% (P<C0. 05) and 54. 76% (P < 0. 01) those of the diabetic control group, respectively. Moreover, compared with
GLUT1siRNA treatment group, diabetic control group had more adherent leukocytes in the retinal microvasculature and larger
areas of leaked FITC-labeled albumin retina. Conclusion GLUTI1siRNA can limit glucose transport into the retina by inhibiting

GLUTT expression, thus decrease retinal glucose concentration and alleviate microvasculature changes of diabetic retinopathy.
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Tab 1 Body weight and blood glucose levels of mice in three groups

n=12,x=%s

Body mass m/g

Blood glucose concentration pp/(g + L™1)

Group First day after diabetic

model establishment

The 215t week after diabetic

model establishment

First day after diabetic ~ The 21 week after diabetic

model establishment model establishment

Normal control 24.5142.13 34.2143.29 1. 7840. 24 1. 7340. 28
Diabetic control 23.1242.04 24, 3643.23** 3.35%40. 63 3.8840.51**
GLUT1 siRNA treatment 23.6242.12 25.23+2.78% % 3.3840. 61 3.80+0. 66* *

** P<0. 01 vs normal control

2.2 MLMBEALRAREFeME 21 AR IE R XA
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nmol/mg, ¥ & F IF & X B 44 (P <0. 01), {H
GLUT1siRNA ZH /)N FRU PR 0 R 25 M 0 40 s XoF
WEZH , 53 Y 50. 05 % (P<<0. 01), ILIE 1.
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Fig 1 Retinal glucose concentrations of mice in three groups

n==6, xts. ** P<{0.01 vs normal control; 4 P<Z0. 01

Normal control Diabetic control

vs diabetic control
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B 2 GLUTL £ 3 /MR HER MR E HHRiE
Fig 2 GLUT1 expression in neural
retina of mice in three groups
n==6, r£s. ** P<C0.01 vs normal control; £4 P<0. 01

vs diabetic control
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Fig 3 GLUTI expression in retinal pigment epithelium of mice in three groups

n=6, rxs.

** P<C0. 01 vs diabetic control
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Fig 4 Leukostasis assay of retinal blood vessels of mice in three groups

A: Normal control; B: Diabetic control; C: GLUTI1siRNA treatment; D. Statistical analysis, n=6, z4s. ** P<C0. 01 vs

normal control, #* P<C0. 01 vs diabetic control. Fluorescence microscope. Original magnification; X400(A-C). White arrows

(A-C) indicate leukocytes adhering to retinal vasculatures

2.5 ¥ Asmar 5 GLUT1sIRNA 440 M B %
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ZHAT GLUTTSIRNA 41 2 55 [ A 247488 1E 5 % R4 I
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ZH/N B 0 JBEE TNF-o 3% 35 24 g B PR 5 %o BEC4H 119
54. 76 %0, 2 RA Gei T4 L(P<C0. 0, WL 6.,

2.6 kAR AS GLUTIsIRNA 21 fo-A1 W fE
ARG 0 e i Z B Rt FRATE O
MU 8 T WLEE AN L Ase FITC-BSA Sz ke ifin -0 1) fis
WBEBR B I 16 L. 45 4L & BRAE 1E X B4 v ifn -
I R PN 5 i S 8 R R B SE8 The o W DR X R 2
A GLUT1siRNA 20 1)/ BR33 th BT 28568 Iw IX
B, {3 GLUTI1siRNA 20 HAE 5018 U X 5B K s
X R /D, AR A AN D,
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Fig 5 Inflammation factor ICAM-1 expression in retina of mice in three groups

ICAM-1. Intercellular cell adhesion molecule-1. n=6, z=+s. *

Diabetic
control

Normal

control treatment

TNF-(26 000) | — -  ——

f-actin(43 000) WSS SEE—— —

GLUT1siRNA

* P<C0. 01 vs normal control; © P<C0. 05 vs diabetic control
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Fig 6 Inflammation factor TNF-o. expression in retina of mice in three groups

TNF-a: Tumor necrosis factor-a. n=6, z4s. ** P<C0. 01 vs normal control; #4 P<Z0. 01 vs diabetic control
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Fig 7 Inner blood-retina barrier breakdown induced fluorescence leakage

A: Normal control; B: Diabetic control; C: GLUTI1siRNA treatment. White arrows indicate for fluorescence leakage

areas. Original magnification; <400
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siRNA B—2% 19~21 bp K/MY RNA Bk,
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PRI AE . AR S 2 BRAE AR A AL
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A LAYl 8 W B ds i NP BB, AN A R
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GLUTL ik A0 N T U8, B85 IR 5 % BAH T B 2
91. 93 %% X IEH X HRAL 20 TR 77. 00%, FRATT Il
A% GLUTI1siRNA 25 #0L 9) F5 Jay 5 75 b 2 {5k i R
Jpa Xt BE 41 Y 50.05%, 156 B GLUTIsiRNA 1 il
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JE, AFEFR AT B I GLUTISIRNA 20 10 1) i) 38
FrRERATY AR B IE X B AL i 2 53. 6400, HF A 7R
FIAVE B I AR s vk R 5 GLUT LsiRNA X4 )
B BB GLUTL A7 B S i 40 46 24 i % 40
Do g €5, 2 1 iz )22 BIVAOL T B A I A A B 00 )
R [ ZJE GLUTL Rk A 30 N o, [F] A el
TR AT GLUTL A2 6 PR I A
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JE, &L GLUTTsiRNA 21 /N Bl A& A= 26 00 F1 40 i
Hiat A LU E O REZE 22 (B B DR 9 o R 2
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Yy e ICAM-1 F 4 il A7 TNF-« (17K,
I Fh A R 7 7E GLUTTsiRNA £/ BRUAR
FEE R (18 2 38 43 AN W DR s X AL 11 66. 1426 11
54. 76 %, #2718 GLUT1siRNA FE 75 25 8 46 i E A
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FHBCAR CD18 745 11 40 I ity v & 45 T AR
FHUS Jil ICAM-1 AT ) dnd 28 08 54 13 40 285 e A0
BB Y TNF-o [FFEZE DR AR 36 3k 1
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BCBEAK b 2 A 11 o D DR JF D PR ] 2 1 A L
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KIAE GLUT1siRNA 20 [ 40 i 6 15 0 K734
M PR X REZH A58 30F — 2 3 ok 1l 0 D) R A P 12
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