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[ Abstract] Objective To expore the impact of teniary butyl hydroquinone (tBHQ) on Miiller cells in SD
rats retina under high glucose condition, and discuss the mechanism of tBHQ. Methods The Miiller cells of SD
rats were cultured in vitro and the experiment was divided into normal control group, high glucose group and tBHQ
intervention group. Western blot and quantitative real time PCR were used to determine the expression of nuclear
factor erythroid 2-related factor 2 ( Nrf2) , hemeoxygenase-1 ( HO-1) , hypoxia inducible factor-lae ( HIF-1la) and
vascular endothelial growth factor ( VEGF) protein and mRNA in each group. Results Miiller cells cultured in
vitro were flat with irregularly sharp. The nucleus was oval, while the cytoplasm was abundant. Adjacent cells were
interwoven to a network. Western blot assay showed the overall expression of Nrf2, HO-1, HIF-1la, and VEGF in

Miiller cells of normal control group, high glucose group,and tBHQ intervention group were significantly different ( F =
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73.831,148.618,152.269,91.217,all at P<0.001) ; Among them, the relative expressions of Nrf2, HO-1, HIF-1a
and VEGF proteins in the high glucose group were 0. 17+0.02,0.47+0.02,0. 67+0. 07,and 0. 6+0. 05, which were
increased in comparion with 0. 06+0. 01,0. 19+0. 03,0. 06+£0. 00 and 0. 07+0. 02 in the normal control group, with
statistically significant differences (¢1=4.114,9.275,16.479,13.353,all at P<0.001) ;the relative expressions of
Nrf2 and HO-1 proteins in the tBHQ intervention group were 0.40+0. 06 and 0. 72+0. 05, which were increased by
comparion with those in the higher glucose group, with statistically significant differences (¢=7.847,7. 947, both at
P<0.001) ;the relative expressions of HIF-1ao and VEGF proteins in the tBHQ intervention group were 0. 18+0. 04,
0.26+0.07, which were decreased in comparion with those in the higher glucose group, but were increased in
comparion with those in normal control group,with statistically significant differences (¢=13.215,8. 444 both at P<
0.001) . Quantitative real time PCR showed that the relative mRNA expressions of Nrf2, HO-1,HIF-1a,and VEGF in
Miiller cells of normal control group, high glucose group,and tBHQ intervention group were significantly different ( F'=
340.317,1 582.911,488. 852,185. 699, all at P<0. 001 ) ;the relative mRNA expressions of Nrf2, HO-1,HIF-1a,and
VEGF proteins in the high-glucose group were 1.53+0.06,1.50+0.04,2.56+0.09, and 3.04+0. 19, which were
increased in comparion with 1. 07x0.07,0.95+0.05,0.99+0. 02,and 1. 09+0. 08 in the normal control group, with
statistically significant differences (¢ = 7.292, 15.014, 30.550, 18.573, all at P <0.001) ; The relative mRNA
expressions of Nrf2 and HO-1 proteins in the tBHQ intervention group were 2. 68+0. 09 and 2. 94+0. 05, which were
increased in comparion with those in the high-glucose group, with statistically significant differences (= 18.046,
39.458 ,both at P<0.001) ; The relative mRNA expression of HIF-la and VEGF protein in the tBHQ intervention
group were 1.48+0.05 and 1. 6+0. 08, which were decreased by comparion with those in the higher glucose group
were increased in comparion with those in normal control group,with statistically significant differences (¢=21.036,
13.739,both at P<0.001). Conclusions tBHQ protects Miiller cells from damage in high glucose condition by
activating anti-oxidative stress signaling pathway of Nrf2/ARE.
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Table 1 Primer sequences of reverse transcription PCR

EE/EZ EE/ 2l PR EE (bp)

F. 5°-CGCTAACATCAAATGGGGTG-3’ 201
GAPDH

R: 5’ -TTGCTGACAATCTTGAGGGAG-3’

F: 5°-GTGACAGAAGAGGCTAAGACCG-3’ 290
HO-1

R: 5 -GGCCAACACTGCATTTACATGG-3’

F. 5’ -CAACTGGATGAAGAGACCGGAG-3’ 294
Nif2

R: 5 -TATGCTGCTTAAATCAGTCATGGC-3’

F. 5’-AAGCCCAGAGTCACTGGGACT-3’ 118
HIF-1a

R: 5 -GTACTCACTGGGACTGTTAGGCTC-3’

F. 5 -ATCTTCAAGCCGTCCTGTGTG-3’ 120
VEGF

R: 5 -AGGTTTGATCCGCATGATCTG-3’

{E : GAPDH . H iy B -3~ 5 M5t S0 5 HO - 1 21 3% 480 Ak Il 5 N2 A% 11 -
B2 AR 7 s HIF A S 7 VEGF - 1l 8 P iz A KR 7

Note: GAPDH: glyceraldehyde -3- phosphate dehydrogenase; HO:

hemeoxygenase ; Nrf2 ; nuclear factor erythroid 2-related factor 2 ; HIF ; hypoxia

inducible factor; VEGF ;vascular endothelial growth factor
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Figure 2 Morphology of Miiller cells in each group under an inverted microscope( x40) A: (t=7.847 .7.947 , ¥ P<0.001 ) ;

Miiller cells adhered well in the normal control group B :Miiller cells adhered poorly and irregularly in
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Figure 3 Comparison of the relative expression levels of Nrf2, HO-1, HIF-1a and VEGF proteins in each group A:Electropho regram of related
cytokimes in each group B:comparison of the relative expression of Nrf2  C:comparison of the relative expression of HO-1  D:comparison of the relative
expression of HIF-lae  E:comarison of the relative expression of VEGF  F=73.831,148.618,152.269,91.217,all at P<0.001 Compared with the normal
control group,®P<0. 001 ;Compared with tBHQ intervention group,”P<0.001( ANOVA ,LSD-¢ test,n=3) 1:normal control group 2:high glucose group 3:
tBHQ intervention group Nrf2:nuclear factor erythroid 2-related factor 2;HO ;hemeoxygenase ; HIF ; hypoxia inducible factor; VEGF :vascular endothelial growth factor
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C: comparison of the relative expression of HIF-la
F=340.317, 1 582.911, 488. 852,

Compared with the normal control
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At o 7 DML R HIF-1o 3 %
IR AE FF L 380, O 52 B[R] 4 % , T HTF-1oe 7 38 53 35
5 VEGF 55K ¥ 2 5 DR LR ) i e i f5ke 420 1) 4k i
P13 . (BHQ 3%0E Nef2/ARE 38 #1755 HO-1 7 A4 i 42
T A R R BT A RE T, B AT AR AR A i rh B B R
A HET R A HIF-1o B9 3RGK, 530 VEGF P AE 3 /b,
X R B PR BE T A R AR VR T . AR SR SRR
TR B B F HIF-1a A1 VEGF 3 35 B & 34 A, 1
tBHQ i 5 1% Nrf2 Fl HO-1 ik, ffi HIF-1a F1 VEGF
) F IR D, R BT BHQ AT LA =5 25 F T SD KR
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