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[ Abstract] Objective To investigate the pathogenic role and possible mechanism of NADPH oxidase 4
(Nox4) in type 1 diabetic keratopathy mouse models. Methods Forty Nox4 knockout ( Nox4™ ™) heterozygous
male mice were selected and 120 age- and sex-matched wild-type C57BL/6 ( Nox4'") mice were selected as
controls. Nox4™'~ and Nox4™"* mice were randomized into diabetic group ( DM group) and non-DM group by random
number method. Type 1 DM model was established in DM groups by intraperitoneal injection of streptozotocin. The DM

and non-DM groups of Nox4”* mice were randomized into regular feed group and Nox4 inhibitor GKT137831 ( GKT)
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supplementary feed group by random number method. At 16 weeks after modeling, tear secretion of mice in different
groups was measured by the phenol red thread test. Corneal epithelial integrity was evaluated by fluorescent staining.
Changes in corneal never fiber density were observed by the in wivo laser scanning confocal microscopy. Reactive
oxygen species (ROS) products in corneal epithelium were assayed by CellROX staining. The expressions of E-
Cadherin and nuclear factor-kB (NF-kB) proteins were detected by immunofluorescence staining. Central corneal nerve
fiber density was examined by flatmount staining with TUBB3 antibody. The use and care of laboratory animals complied
with ARVO statement. The study protocol was approved by Laboratory Animal Care Committee of Xi“an Jiaotong
University (No. XJTULAC201301). Results In Nox4”" mice,the tear secretion was (2.40=1.18) mm/minute in
DM group,which was significantly less than (5.30+1.02) mm/minute in non-DM group ( P<0.01). The tear
secretion was (4. 1920. 63) mm/minute in DM group of Nox4~’~ mice,which was significantly more than that in DM
group of Nox4™" mice (P<0.05). Significant difference was found between (2.23+0. 83) mm/minute of regular feed

/4

group and (4.02+0.71) mm/minute of GKT supplementary feed group (P<0.01).In Nox4™" mice, the DM group
showed significantly increased corneal staining score, reduced corneal nerve fiber density, increased fluorescence
intensity of ROS in corneal epithelium, weakened fluorescence intensity of E-Cadherin protein expression, and
enhanced fluorescence of NF-kB protein expression compared with non-DM group. In Nox4™'~ mice and mice fed with
GKT supplementary feed, the increased fluorescence of ROS and decreased fluorescence of E-Cadherin protein
expression were seen in the corneal epithelium of the DM groups compared with non-DM groups. In Nox4™'~ mice and
mice fed with GKT supplementary feed, NF-kB protein fluorescence was weak in corneal epithelial cells in DM
groups, which was similar to that in non-DM groups. Immunofluorescence staining of corneal flatmount showed that the
density of TUBB3-stained nerve fibers in DM group of Nox4™" mice was significantly lower than that in non-DM group
of Nox4"" mice,and there was no significant reduction of nerve fibers in the corneal stromal layer in DM group of
Nox4™™ mice or mice fed with GKT supplementary feed. ~Conclusions Nox4 is involved in the pathogenic process
of diabetic keratopathy,and its mechanism may be related to oxidative stress-induced aggregation of ROS products and
activation of NF-kB-mediated inflammatory responses.

[Key words] Diabetic mellitus/complication; Keratopathy; NADPH oxidases; Oxidative stress; Enzyme
inhibitors/therapeutic use; Disease model; Mice, inbred C57BL
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Nox 43 1) 41} 5046 0 W0 1 2 5 2 i s DR i OF &
iE ) A2 TR S o 22 Ff Nox S 1K 2 5 iy i 2H 2L 40
ML 2k TR RS R R i L A s



. 604 - B S IR B AR

2024 4E 7 HE5 42 3255 7] Chin ] Exp Ophthalmol, July 2024, Vol. 42,No. 7

8 24 ML 1A O B SR Nox I P K 42 v HL I ik
p22phox il Nox4 i [ 9 2 Kk 1 42 #E ROS A2 i, 5 2L
P15 % (9 F B R G A A R Nox A IR
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L1 M
1.1.1 S5 5% SPF % 6 ~ 8 Jal i e 1 57 A= 7
C57BL/6( Nox4™") /INER 120 H (15 22 28 38 K 2 sl ) 52
B rpl SR 4L ) 5 Noxd PRI ( Noxd™ ™) /NEL (185
022996 ) 1 X ( 2 [ 7% 5tk 9L 50 %, S B /N B Ry Noxd ™™
MEHE LTI Noxd "4l FREVEIGAR) o LR /NRIYF
VY22 5858 R s Wy 52 3 v o e 35 L 1Rl 40% ~70%
it 18~25 °C, 12 h SE B R ARER 8 X R A, IR i
W SERG /N BRI SR A ARVO € 9 B F
S E R , AW 5E J7 58 28 04 22 52 38 Ko7 52 56 sh )
R FEZE 1 S HE (41305 : XJTULAC201301 )

1.1.2  FEH A Es 8%k 1A 1 & (streptozotocin,
STZ) .TUNEL #ll37 & (11684809910) ( 2 [F Sigma-
Aldrich 7 5] ) ; Nox4 #J1 i 5] GKT137831 ( 3£ [ Selleck
2Aw)) s /N AT TUBB3 2 e [ 4t {4 ( B233555) (3£ [
Biolegend 24 ] ) ; CellROX #5 41 (C10444) 4t NF-xB
Z 50 [ ST IR (PAS16545) | I Hit e %8 06 — 41 Alexa
Fluor® 594 ( A21207) . I ${ /N B 2% o6 — ¥1 Alexa
Fluor® 488 ( A21202) ( 2 [# Thermo 2 #] ) ; f $T E-
Cadherin T4 (3195) ( 3£ [E Cell Signaling 24 &) ; %
HT Nox4 Fi & ( H300, 3£ [E Santa Cruz A F)) ; DAPI( 3
Vector Laboratories 2 &) ) ; TRITON X-100 ( 3£ & MP
Biomedicals 23 7)) ; DEPC ( 3 = R AW AR AR
N 8% £ B W EE (2 [ Electronic Microscope
Sciences A H) ) 57K A S EE (R I AL LA RS ) 5
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(S Alcon 24 7)) o 1 ml B & 2 114 51 (EF 8 U40, &
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1.2.2 Noxd™ " /NRAKE T W4l R REHLECE %
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A H PN GKT137831 254 5% 2 4~ H o

1.2.3 RFWBMKEIERGE THEBERNES 16
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PBST(PBS+0.05% Tween20) ¥ 3 ¥k, i Il AF-594
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e 3 U, =R TS S e 4 Ak 28 PR AR AR
20 pl TUNEL Jz i i & 97, 18 & b = i T e &
1 h; PBS #EOGIFVE 3 ¥, DAPT Qe &% Jf- & i, U 1= 41 Jfd
BTN, 5 BAUE T WA I I .
1.2.7  FM6el s /il A Sl 2200 A BRI S
55016 J5 i ab st Al 6 KN . IR ER , B T 2%
Z R 2 30 ming WY A IS 59 UM R, A B
PBST 1) 6 fL Ak, W5 ¥E 3 ¥, WO A, A & 1%
Triton X-100 PBS 1 96 FLAZ 2 I & 1 h, i hil TUBB3
Pro (1:100 B ) JF T 4 CHgE 2% ; PBST % 6 1K,
i Alexa Fluor 488 ¢t kric — 41, T 4 CHEHFF
24 h;PBST 3 6 ¥k, M A J 25 1) v e s SR B F A i
JE Rl E R SO0 B A N IR IR0 R
1.3 Git0rik

K H SPSS 22. 0 Gt 2# B
F R AR (4.0.0) #4758 1141
Bro i & %% B 3 & Shapiro-

B R Table 1
Wilk K 56 17 1E 25 P 45 A0 ¥4k, 21

Games-Howell £555 . £ i 2¢ Y6 2 4l 42 (17 73 41 7] 22 5
Fb 4 R F Kruskal-Wallis Bk FAG 58 SR FH XU 46 56
P<0.05 AESHGIEE L,

2 #FR

2.1 &2/ BRMOBE K P A o o L 3¢

54k DM /N AH H, DM 20/ B FBG ¥k i ] I
Thm B E R, ZR A SR L (Y P<
0.05), 7£ DM 4, Nox4™ /N5 Nox4™* /NE FBG
WE MR 2 I, 2 R LGB X (B P>

0.05)(F£ 1),
2.2 DM 459k DM AR FEIRE T Hi)g Noxd™ /N,
FBG ¥ & FIAR i i HL R

5k DM 21/ BUMT EC, DM 20/ BL 4% B fr T T 4%
FF FBG W B2 W &b Th i R T i R AR, 22 H A St
(B P<0.05) o 5 AN R ERE TR /N BRUA
Fiik ) FBG M th# 2 R ¥ L H it 2 L (¥ P>
0.05)(#£2),

2.3 DM 454k DM 4 Nox4™" /INELfA B b Jz 41 i
Nox4 % ik H. 45

WERLN TGS 16 JE, DM 2/ B ff I E R 40 i
Nox4 &3k 5 4T 852 5%, Noxd 95 % 3 3k 40 i B 51, A
ML 2 R A Wb e a9 . AE DM 2/ BRI |
B AR Nox4 5 Y62 ik 55 (B 1) o
2.4 AHFEFE/NE DM 454 DM 4 H | o W &
B

Nox4™ /N, DM 0 %54 DM 41 3H 843 W Ik 2>
ZFAGI ¥R X (P<0.01) ., 5 DM 40 Nox4™" /NG,
FIEL , DM 21 Nox4 " /NRIHB MW R B HE L 274
Giit#E L (P<0.05) (£ 3),

®1 FEEBE/MNR DM A53E DM 4 FBG ik EMERELLE (xs)
Comparison of FBG level and body weight between DM and non-DM

groups of Nox4"* and Nox4~'~ mice (x=s)

BB i L 7K P TH B

Sy A A D ves o 45 REA L T (g)" FBG ¥ (mmol/L) *
’ - ’ 4E DM-Noxd™" " 21 7 28.67+2. 04 9.62+1.69
IRTIER R QWA E RS DM -Nox4"* 4 7 21.77+2. 28" 29. 13£6. 70°
A, LA M(Q,,0Q,) Fme AT 4k DM-Nows ™ 281 6 31.12:1.02 7.7321.71
T/ DM 40 59 DM il & DM-Noxs "4 6 23.02+2.34" 31.10+4. 38"
YRR Levene f 06 PE AL )y 22 F/Weleh ft 23.790 38.610
P <0. 001 <0. 001

FvE il R 7 22 5% R I B

B 54k DM-Noxvd™ " 41 H " R IE P<0.01; 53E DM-Nowd™ 41 H " K IE P<0. 01 (#: 5 H R )5

9% 5t L 4 R 00 R 207 95 4
51 J5 R A Bonferroni K2 53 J7
%R FEHEVER 2 5 LB R
Welch 77 22 40, 5 J5 H 4% %

fiti s FBG ;25 i Ifi 4

2= /3 M1, Bonferroni 558 ; * : Welch 77 22 43 #ff , Games-Howell 5 16 )

DM . ## JR %5 ; Nox: NADPH 44 {t,

Note: Compared with non-DM-Nox4"* group,“adjusted P < 0.01; compared with non-DM-Nox4 '~
group, " adjusted P<0.01 (#:One-way ANOVA , Bonferroni test; * : Welch ANOVA , Games-Howell test )
DM . diabetes mellitus;Nox: NADPH oxidase ; FBG : fasting blood glucose
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%2 FEMEHTH DM H53E DM A Nox4™ ING FBG iR EME R E L5 (xs)
Table 2 Comparison of FBG level and body weight between DM and non-DM

e, AR 5 /N BIE DMZE ok
WL PO R g (B 2) .

groups of Nox4"* mice fed with different diets (xzxs)

Nox4™"" /N DM 2 1 1% 5 6 3 Y

41591 HeA R R (g) FBG % Ji (mmol /L) B % TR DM 4, 2 R
2 AL+ 3E DM 2 6 28.501.20 8.52+2.31 A G2 15 X (P<0.01) ; DM 2
3 47 b + DM £ 6 24.1240.81° 30. 68+2. 57°

(‘,Kl”; %‘iﬁfﬂﬂjh DM 21 8 29. 031?. ?4 :. 2(8)12. ; W, 5 Nox4™" /N §UHI EE , Noxd ™~
GKT J 74 +DM 21 8 24,2322, 46" 27.06+7. 00" /N B B e 26 g e v 4y BH B
Welch { 34.29 106. 62 %, £ %6512 X (P<0.05)
P {E <0. 001 <0. 001

U 5 A+ DM LEA, " A GE P<0. 01555 GKT ¥ I bk + DM 4 e #k,” & iF P<0.01

(Welch 75 2437 , Games-Howell ¥55;) DM . B# JR 95 ; FBG : 23 I 1fi %

Note; Compared with regular diet + non-DM group, “adjusted P <0.01; compared with GKT + non-DM
DM . diabetes mellitus; FBG : fasting blood

group, "adjusted P<0.01 (Welch ANOVA , Games-Howell test)

glucose

4 DM 41 DM 41

20 pm 20 pm
e |

Nox4

DAPI

20 pm 20 pm
e —

B 1 Nox4™ /NG DM £A53E DM A B F K 4 h Noxd &5
FFRIE (X400, 45 R =20 wm) Nox4 #F [ 5 40 (4 %%, 4 g #% & 5
5 (DAPT) ; DM 41/ R A1 5% b J 40 ffd v Nox4 5% 5% B i 3 F 3k
DM 4] DM 4 IR %% ; Nox: NADPH 4 1k il

Figure 1 Immunofluorescence expression of Nox4 in corneal
epithelial cells of DM and non-DM Nox4"" mice (x400, scale bar=
20 pm)
blue fluorescence ( DAPI). The fluorescence of Nox4 was obviously

DM ; diabetes mellitus;

Nox4 protein appeared red fluorescence and nuclei showed

stronger in DM group than in non-DM group

Nox:NADPH oxidase

2.5 A[FEKE T DM 415k DM 41 Nox4™" /NELIH
W5 Wi R

W R S, DM ZH /N BRUTH W A3 1 i 3 AE DM
H/NRBA, 22 R A G E L (P<0.001) , 5% iHE
RT3 5 DM 4 /8 BAH Eb, GKT 8 i B i 5% 5
DM A/NRHBE AW EEZ, ZFA%TT¥E L (P<
0.001) (% 4),
2.6 A /NE DM 415 4E DM 4 ffy il 2 o R ¢
P iR

Nox4™" /INER DM 2 1 B9 56 28 Yo £ 2 5 A 58 1f AR
[ 1/4,Nox4™ " /INEL, DM 4L UL 2> B 5 R R e E

(F£5)
2.7 AIFEE DM 45k
DM 4 Nox4™"" /N B B9 6 3R e
o 5

AR T 1/ BUA I ¢ e
R AR, DM 43 i
TR IR 7R /I A I 9 O 3R i B2 o A e AR 12,

*3 AEEE/NRDM A5 DM ABRRHMELER
(x+s, mm/min)
Table 3 Comparison of tear secretion between DM and

non-DM groups of Nox4"* and Nox4~~ mice (x=s,mm/min)

4157 FEA & TH R 43 0
4 DM-Nowd ™" 4 5 5.30+1.02
DM-Nox4""* 21 5 2.40+1. 18"
3k DM-Nox4 ™~ 4] 5 5.85£0.91
DM-Nox4 ™"~ 4 5 4.1920. 63"
F{H 12.178

Py <0. 001

¥ 54E DM-Noxd ™" 4 W8, K2 IF P<0.01; 55 DM-Nox4 ™" 41 LU 52,
I'ﬁIEP<0. 05 ( PA A & J5 22 43, Bonferroni #;5)  Nox: NADPH % 1k
it s DM - i bR s

Note: Compared with non-DM-Nox4
compared with DM-Nox4™'" group, " adjusted P<0.05 ( One-way ANOVA,
Bonferroni test) Nox;NADPH oxidase ; DM : diabetes mellitus

+/+

group, “adjusted P < 0.01;

%4 ATEELTH DM A5k DM A Nox4™” INGER
4y il 8 bt %8 (x+s, mm/min)
Table 4 Comparison of tear secretion between DM
and non-DM groups of Nox4"* mice fed with

different diets (x=s, mm/min)

41531 FEA & T 53 Wb i
38 R R+ DM 4] 6 4.63%1.25
-3 47 KL+ DM 44 6 2.2320. 83"
GKT i L +3E DM 41 6 5.13+1.12
GKT ¥ 4 L+ DM 21 6 4.02+0.71"
F{E 16.710

P <0. 001

5 T AR+ IR DM 2 Ee g, * A IE P<0. 015 45 3 58 47+ DM 41
H," K2IE P<0. OL(HL[H % J 22 53 4, Bonferroni Kr%y) DM 4 fR 3
Note ; Compared with regular diet + non-DM group, “adjusted P < 0.01;

compared with regular diet + DM group,l'adjusled P < 0.01 ( One-way
ANOVA , Bonferroni test) DM :diabetes mellitus
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BEIOE R P R Th i, 2 57 A it B L (P<
0.01) ,DM 414, GKT 5 Jil il B MR 77 /) Bl 452 38 3l 4
RIR ML R Qe PPy B S B AIR, 22 57 A Gt 2 =
L (P<0.01) (£ 6),

4 DM 41 DM 41

B2 FAEREZEENMEDMAS5EDM ARERXEZLE 5
Nox4™* /NGl DM 41 HLHE, Noxd™ ™/ L DM 41 B9 I 3 e (6 72 12 1
B4 DM BRI ; Nox: NADPH S fL

Figure 2 Corneal fluorescein staining of DM and non-DM groups
of Nox4"" and Nox4~~ mice

+/+ . . ) .
Nox4™"" mice,the corneal fluorescein staining was weaker in DM group of

Nox4™~ mice DM :diabetes mellitus ; Nox : NADPH oxidase

Nox4™ /NG,

Nox4™ 7N,

Compared with the DM group of

DM DM 41

Wl

GKT s st

B3 Nox4” WNRARKEFH/SEDMES5IE DM AREEHE
R 5 DM AW EDR R RN LA, DM 4 GKT #3457
AN A IEYOER Y RV Ws R DM B R

Figure 3 Corneal fluorescence staining between DM and non-DM
** mice fed with different diets Compared with DM
group fed with regular diet,the corneal fluorescence staining was weaker
in DM mice fed with GKT+regular diet DM :diabetes mellitus

groups of Nox4

%5 TEAZE/NMRDM A5 DM ARERRTLETSH
BB [M(Q,,05) .57 ]
Table 5 Comparison of corneal fluorescein staining score
between DM and non-DM groups of Nox4”'* and Nox4™'~
mice [M(Q,,0,) ,score]

215 FEA & F ISR Y (1T 53
4l DM-Nox4""" 41 4 1.0(0.3,1.0)
DM-Nox4*"* 4] 4 2.0(2.0,2.0)"
4 DM-Nox4™~ 41 4 1.0(0.3,1.0)
DM-Nox4 ™~ 4] 4 1.0(1.0,1.0)"
H {8 12. 300

P A 0. 006

U 5 9 DM-Nox4™" 41 o 4% ,"P<0.01; 5 DM-Noxd™ " 41 H 4 ," P <
0. 05 ( Kruskal-Wallis Bk 455 ) DM 8 JR %% ; Nox: NADPH 48 1k Fit

Note : Compared with non-DM-Nox4"* group,*P < 0. 01; compared with
DM-Nox4™* group,"P < 0.05 ( Kruskal-Wallis test ) DM: diabetes
mellitus ; Nox: NADPH oxidase

%6 FEEAHTFH DM H53E DM H Nox4™ NG 51
WRERGESEE(M(Q,,0,),5]

Table 6 Comparisons of corneal fluorescence staining score

+/+

between DM group and Non-DM group in Nox4
mice fed with different diets [ M (Q,,0Q,) ,score]

4151 FEA SR P Sy
3 1) R+ DM 41 4 1.0(0.3,1.0)
3 £ A4+ DM 2 4 3.0(2.3,3.0)"
GKT F A Rk +3E DM 41 4 1.0(0.3,1.0)
GKT Y& fin ki ke +DM 21 4 1.0(1.0,1.0)"
HA{} 12.178

P {H 0. 007

- 5 9 30 f B+ JF DM 41t 8" P<0.01; 15 78 i K + DM 41 I
5, " P<0. 05 ( Kruskal-Wallis BE R 30) DM B IR 5%

Note : Compared with regular diet + non-DM group,“P < 0. 01 ; compared
with regular diet+DM group,”P<0. 05 (Kruskal-Wallis test) DM : diabetes

mellitus

2.8 DM 4 5E DM 20 ffj I ph 22 21 4 % E LUK

5 Nox4™" /NRAE DM 41 [t %, Nox4™" /NEL DM 41
i) B L 2t 2 2T A HE S AR B, 4 S0 o W I
%55 Nox4™ " /NERAE DM 4 FL 48, Noxd™ " /NER DM 4
iy B L T b 8 21 4 % B MO S T W] ol E (] 4A) .
W R R IR AT, 5 AR DM 4 LA, DM 2 /)N LA
RS J5T J2 A 22 21 4 N2 4 S /b 5 BE B AR ; GKT I3
T RN 3R 25, 54 DM 41 Fb g, DM 41 /) B A et
FEJ A LT YRR TE ROE SO A (8 4B) .
2.9 DM 4 59k DM 4 ff i | 5 4 il rf E-Cadherin
HEHRIB LK

Nox4"""/INE Al DM 21 i if | 2 f E-Cadherin 25 4
o o o, A A, DM o4 BRI B R OE-
Cadherin 3% i& B 2 U8 55 Nox4™~ /N L DM 41 11 i I
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B4 BAAMLREBHETABERBESAEDT (X800)  FIEIEFRI 2274 2 15 (05 R LU (Hi% ) A:Nowd™™ DM 4L/In il 1 I 3 5
M A E AT T AE DM 41/ B Noxd™ ™ DM Z1/I LA R S 0 28 27 4 % 1 RIGE AT 54 DM AU BUBEEE B2 DM 4135 58 17 2 37 /08 il £
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Figure 4 Corneal stromal innervation by laser scanning confocal microscopy ( x800)

The stromal nerve fibers of cornea appeared stripe-like with

+/+ . . . . . . .
branches (yellow arrow) A:In Nox4 " mice,loss of innervations was seen in DM group and the density of corneal stromal nerve fibers was lower in DM

group than in non-DM group. In Nox4 '~ mice,the density and alignment of corneal stromal nerve fibers was similar between DM and non-DM groups B :The

density of corneal nerve fibers were similar between DM and non-DM groups mice fed with GKT+regular diet DM :diabetes mellitus; Nox: NADPH oxidase
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DM DM 45
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DM 4 DM 41
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R
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— — —

20 pm 20 pm 20 pm 20 pm 20 pm

E5 &E/NRMELES E-Cadherin F [ %% 55 8 R4 (X400, 45 R =20 pm)  f B 1 5 E-Cadherin 2 115 5 12 21 €332 56 ( Alexa Fluor®
594) , 4% 5 s (56 (DAPT)  A:Noxd™ " /NEL DM 4 £ 2 | B 7 E-Cadherin 2 35 53k DM 2 W) & 380 55 , Noxd "~/ il DM 4 £ i E J 7 E-
Cadherin X8 9F DM 2 B0 B % i f pHR IR/ B DM 4L i B 2 E-Cadherin 32358 4F DM 2 W 06 55 , GKT 45 im £ B4 W 5= /1 Bl DM
LA B E-Cadherin 3% DM 24555 DM IR s Nox: NADPH S fL

Figure 5 Immunofluorescence expression of E-Cadherin in corneal epithelium in different groups ( x400,scale bar=20 pwm) The expression of E-
Cadherin showed a red fluorescence ( Alexa Fluor® 594) ,and the cell nuclei appeared a blue fluorescence (DAPI) A:In Nox4™* mice, the expression of E-
Cadherin was obviously weakened in DM group than in non-DM group. In Nox4~~ mice ,the expression of E-Cadherin was slightly weakened in DM group than
in non-DM group B:In mice fed with regular diet,the expression of E-Cadherin was obviously weakened in DM group than in non-DM group. In mice fed with

GKT+regular diet,the expression of E-Cadherin was slightly weakened in DM group than in non-DM group DM :diabetes mellitus;Nox:NADPH oxidase
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Figure 6 Immunofluorescence expression of NF-kB in corneal epithelium in different groups ( X400,scale bar=20 wm) The expression of NF-kB
in corneal epithelium was red ( Alexa Fluor® 488) and the cell nuclei were blue (DAPI)  A:In Nox4"" mice, the expression of NF-kB was obviously
enhanced in DM group compared with non-DM group. In Nox4~'~ mice, the expression of NF-kB was similar between DM group and Non-DM group B:In
mice fed with regular diet,the expression of NF-kB was obviously enhanced in DM group in comparison with non-DM group. In mice fed with GKT+regular

diet, the expression was similar between DM group and non-DM group DM :diabetes mellitus; Nox: NADPH oxidase
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Figure 7 ROS expressions in corneal epithelium among different groups ( X400, scale bar=20 um) ROS production in corneal epithelial cells
showed green ( CellROX) and cell nuclei presented blue (DAPI) A :In Nox4™" mice, the fluorescence was enhanced in DM group compared with non-DM
group. In Nox4™’™ mice, the ROS fluorescence intensity was similar between DM group and non-DM group B:In mice fed with regular diet, the fluorescence
was enhanced in DM group compared with non-DM group, and the intensity was similar between DM group and non-DM group in the mice fed with GKT+

regular diet DM :diabetes mellitus;Nox: NADPH oxidase
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Figure 8 Comparison of corneal epithelial apoptosis among different groups ( X400, scale bar =20 pm)

corneal epithelium ( DAB) and cell nuclei presented blue ( DAPT)

DM group. In Nox4 '~ mice, the fluorescence intensity was similar between DM group and non-DM group

TUNEL-positive cells showed red in
A:In Nox4™" mice, the fluorescence was enhanced in DM group compared with non-

B: In mice fed with regular diet, the

fluorescence was enhanced in DM group compared with non-DM group, and the intensity was similar between DM group and non-DM group in the mice fed

with GKT+regular diet DM :diabetes mellitus; Nox: NADPH oxidase
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Figure 9 Changes in corneal nerve fiber density and morphology among different groups ( x400, scale
bar=20 pm) TUBB3 protein was expressed in corneal nerve fiber on flatmount with a green fluorescence A :In
Nox4 """ mice,the corneal nerve fiber density was obviously reduced in DM group compared with non-DM group. In
Nox4~'~ mice ,the density was slightly reduced in DM group compared with non-DM group B:In mice fed with
regular diet,the corneal nerve fiber density was obviously reduced in DM group compared with non-DM group, and
no significant change in corneal nerve fiber density was seen between DM group and non-DM group in the mice fed

with GKT+regular diet
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