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Effects and mechanism of peroxiredoxin-6 on ultraviolet-induced corneal injury

in rats
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"School of Pharmacy, Yantai University, Yantai 264000; > School of Life Science, Yantai University, Yantai 264000;° Central Laboratory of
Yantai Yuhuangding Hospital, Yantai 264000, China

Abstract To investigate the therapeutic effect of peroxiredoxin-6( PRDX6) on ultraviolet-induced corneal injury
in rats and explore the mechanism, a rat model of corneal injury was established by exposing to ultraviolet. Male
Wister rats were randomly divided into control group, dexamethasone( DXM) group and PRDX6 group. All the rats
were administered four times a day and for 12 days. The corneal opacity was observed with a slit-lamp micro-
scope. Histopathologic changes were observed with light microscope. The content of corneal malonaldehyde
(MDA) was determined by thiobarbituric acid test; the total antioxidative capacity( TAOC) was detected by chem-
ical colorimetric test. P38 MAPK signaling pathway was detected with the method of Western blot and gene ex-
pression of cytokines was measured by RT-PCR. Compared with the control group, PRDX6 treatment significantly
reduced corneal opacity, improved corneal pathology injury, decreased the MDA content and increased the
TAOC. In the PRDX6 group, the level of phosphorylated p38 protein was significantly lower than that in the con-
trol group. The gene expression of cytokine was different between the control and PRDX6 groups( P < 0.05)
. PRDX6 showed therapeutic effect in the rat model of ultraviolet-induced corneal injury, which may be because it
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could alleviate the oxidative damage, suppress p38 MAPK phosphorylation and regulate the gene expression of

cytokine.

Key words peroxiredoxin-6; ultraviolet; cornea; p38 MAPK; antioxidation; injury
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52 °C HEHR 28 ¥R, 94 CHilZsPE 5 min,94 C7AR 1
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Table 1 Corneal opacity measured by edematous opaque corneas classification of Dickey in rat corneal injury model (x + s,n=12)

Corneal opacity

Group 1 3 6 12 d
Control 3.92+0.29 2.92 +0.51 2.75 +£0.45 2.08 £0.29
PRDX6 3.83 +0.58 1.75 +0.62" " 1.25+0.75" " 0.58 £0.51 "
DXM 3.83+0.58 1.66 £0.65" * 1.16 +0.71 " " 0.50 £0.52" "

*PRDXG6 ; peroxiredoxin-6 ; DXM ; dexamethasone. *

3.2 AR FhE

FA L 2 A I 25 5 7R DE K AR 2 2R 4
Heof iy B %, B )= TC A, 565 6 KX B 4H £y
JEE I o J 22 95 2 1 A L A8 (T rp i Sk B s 34

* P <0.01 vs control group
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2 L FERFAAL AN IR BRI 5 12 RN I
A A BT A 1 AT %5 22, PRDX6 21 i 1 2 K A 41
FBESET A AR B, WL 1
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Figure 1 Histological analysis of rat cornea (HE, x200)

A:Normal; B; Control (6 d) ;C:PRDX6 (6 d) ;D:DXM (6 d);E:Control (12 d);F.PRDX6 (12 d);G:DXM (12 d)

3.3 MDA 5 TAOC 48 ¢y m 4 %
KONGRS , f 4140 MDA & s M
TIEH AW R Tt &, TAOC FRE. JRI7 5 6,12
K,PRDX6 41 /1 [ 19 MDA 7 8 3/ F X B4,
TAOC 7K -2 K F%f B 4H ,,j_%#iﬁﬁ%fr%—‘éi‘
(P<0.05 5 P <0.01), HiZEAKMLH 5% B4 1
B BRAS 6 K TAOC ﬂ%%,/\ﬁﬁ%ﬁﬂj%%_ﬁﬁ
F(#2) . BLH] PRDX6 A U8 5 S BRI Xof £ I
T I BT Aok AR A L s LR B A A
Flb

Table 2 Content of malonaldehyde (MDA ) and total antioxidative ca-
pacity( TAOC) in corneas (x +s,n=10)

Group d MDA/ TAOC/
(nmol/mg prot) (U/mg prot)
Normal 1.78 £0.38 1.19 £0. 11
Control 6 5.95 £0.41 0.51 +0. 14
12 4.03 0. 65 0.78 0. 10
PRDX6 6 4.63 £1.42" 0.68 £0.13*
12 2.17+0.43" " 0.93 £0.13"
DXM 6 5.53£0.76 0.66 +0.09 *
12 3.61 £0.44 0.86 +£0.09

*P<0.05," " P<0.01 vs control group

3.4 p-p38 MAPK B @& kA% R

IEH A T p-p38 MAPK 25 15 A % 335 & (p-
p38/GAPDH # 0. 22 + 0. 04 ) AHXJ 51K, 25 40 BR A
J& p-p38 MAPK & A XS 3Rk 1 B iy, M T

YR 4L, 45 6 K PRDX6 41 il Hb %€ K #5 41 p-p38
MAPK 75 [ %5 ik & 15 B 5 B A% (0. 66 + 0.07 vs
0.47 +0.09,P <0.05;0.63 +0. 08 vs 0.42 0. 06,
P <0.01),%5 12 K PRDX6 41 Filtth FE K WAL p-p38
MAPK [ 23k 7R R Al T4 B ZH (0. 45 +0. 08
vs 0.30 £0.04, P <0.05;0.45 +0.08 vs 0.27 +
0.04,P <0.05) , 1 PRDX6 1] L\ T & £ 41 Yo
Piff I 2R p-p38 MAPK H H #I315

GAPDH W S——— A A ——

Figure 2 Expression of p-p38 MAPK in corneas analyzed by

Western blot
1:Normal ;2 ; Control ;3 : PRDX6 ;4 : DXM

3.5 RT-PCR #&nAak B AR 4R
IEH AP TL-18 TL-4 AR Rk AR,
SN ARG IL-18 IL4 mRNA EikF 5. 5§
YRR LE %, PRDX6 21 Fl M ZE K A 4 TL-18 FE5S
12 KFEXETRE(P<0.05),IL4 7545 6 .12 KFik
P (P <0.058; P<0.01), LK 3 f133,
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Figure 3
RT-PCR
1:Normal ;2 ; Control ;3 : PRDX6 ;4 : DXM

Expression of IL-18 and IL4 in corneas analyzed by

Table 3 Relative expression levels of IL-13 and IL-4 in rat corneas

(x+s,n=5)

Group t/d IL-13/GAPDH IL-4/GAPDH
Normal 0.15 +0.03 0.06 0. 02
Control 6 0.83 +£0.03 0.65 +0.09
12 0.67 +£0.09 0.86 +0.08
PRDX6 6 0.81 +0. 06 1.27 £0.08 * *
12 0.46 £0.10" 1.10 £0. 13 "
DXM 6 0.80 £0.07 0.79 £0.07 "
12 0.38 £0.07 " " 1.07 £0. 11"

“P<0.05," *P<0.01 vs control group
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