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. Influence of diclofenac sodium on therapeu-
tic effects of antifungal drugs for fungal

;keratltls in mice
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Objective To observe the therapeutic effects of antifungal drugs
combined with diclofenac sodium on corneal fungal keratitis. Methods C57BL/6J
mice were chosen as experimental animals and Fusarium solant fungal keratitis as a
model. Experiment was divided into four groups: control group, fungal keratitis model
group , ketoconazole treatment group ( ketoconazole therapy alone) and diclofenac sodi-
um treatment group ( treated with ketoconazole and diclofenac sodium ). Each group
was examined with slit lamp microscope and in vivo confocal scanning microscope at 1

®c0e00
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¢ day,2 days,3 days,4 days and 5 days after operation. The severity of corneal disease

.

. was evaluated by clinical score with slit lamp microscope. The hypha areas and number

.

« of inflammatory cells ?n vivo confocal microscopy images were quantitated. The corneal

. pathological examination of control group and diclofenac sodium treatment groups were

.

» conducted with HE staining at postoperative 5 days. Results Clinical scores of cornea

.

¢ at each time point in fungal keratitis model group, ketoconazole treatment group and di-
¢ clofenac sodium treatment group were significantly higher than that in control group
(P <0.01). The clinical scores at postoperative 5 days in diclofenac sodium treatment
group was significantly higher than that of model group (P <0.001). The clinical scores
at postoperative 3 days,4 days and 5 days in diclofenac sodium treatment group were
significantly higher than those in ketoconazole treatment groups. The corneal hypha dis-
appeared at postoperative 3 days in model groups and ketoconazole treatment groups.
The area of corneal hypha had no significant change in diclofenac sodium treatment
group compared with model group and ketoconazole treatment group (P >0.05). The
number of corneal inflammatory cells in fungal keratitis model group, ketoconazole
treatment group and diclofenac sodium treatment group at each time point were signifi-
cantly more than that in control group (P <0.01). No significant differences in the num-
ber of inflammatory cells were found between ketoconazole treatment group and model
group( P > 0. 05). The number of inflammatory cells in diclofenac sodium treatment
group within 4 -5 days were significantly more than those in model group and ketocon-
¢ azole treatment group (P <0.01). The Pearson correlation analysis of corneal inflamma-
tory cells and clinical scores in diclofenac sodium treatment group showed that inflam-
?matory cells infiltration and corneal disease severity was positively correlated (r =
2 0.860,P=0.000). HE staining showed that the cells in corneal stroma in control group

.

.

s00e0

coeo

were rare, and the cells m‘co‘méal stroma increased in diclofenac sodium treatment group. In diclofenac sodium treatment
group,the cells in corneal stroma were 72. 67% positive neutrophils according to differention count of stromal cells. Con-
clusion It should be cautious to use diclofenac sodium in treating fungal keratitis,because the clinical scores, infiltration
of corneal inflammatory cells ( mainly neutrophils) are significantly increased during antifungal drugs therapy together with
topical application of diclofenac sodium in treating fungal keratitis in mice.

[ Rec Adv Ophthalmol ,2014,34(7) :607-611 |
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20 (BR B IR AN BRANE ST ) AATEME1d2d3d4dF5d 9T ERITNERERLELE ZREL S 2T
THATABRRE S EREGERFO;NERLERREAARTALE S LRt H, FRANSBAF LA STHRMHAETT
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FRITBUAARAGHEMNAHE B P LER R = . FRSBAABRL R A SRV REAGFBRMBERIGZ, AR A mie
¥4 ERNmEy KRR T, TN PRSI R R A @IS T72.61% ., i D RAA AR X RFRA
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TGRS , AR AR IR E R R — H & BT
A BN A E AT AR R R A R
G RIGIT R B BT, FEZ R P2 (1) At R v
Y7 R Y IR 2 Bt BT 25 AR /b, 5 F ) 0 At
B 2R W IR AN A% B 5%, T HLA AT 46. 6% 11 Bk 461
PR AR XTI AN R T R T v R A A R TR
IR R A E At R i 2 i R ATy
BOFAA Nl (2) BMEL L 259697, HRR
KT AAEAE B T 480 48 Mk 25 23 A i I fe 244 it
B BRI, R P . A B R, 35.6% ~
72.3% W RE I RIA BRI N A B g
HBETERE LA e T 2 80E . AR R
Y, 24 59. 5% W EL I A I 98 35t B 1 BRI FR o e 22
PEAT AR A, i T [ A RS AR SO ek =1
YT DL EIUIR, FRATA AR  FE A A L W 25036
JYHTEE T, I AR 85 142541 K 25 (non-steroidal anti-
inflammatory drugs, NSAIDs ) X525 2 47 AR W& , LA A
TEZ5YGIT B ETEE T, W0 S 0E 4 MU 3= , vl %
SNE I MUXTZH LR , DT U028 £ S 2 R4 45 , U
BRI ORI AR B . ASBIF T LA B g6 T 1
PR A5 A A TR, o Bl 0 B TR R T LA B R
FARUE S BR AR TT RCR AT, BUKE I 95 45 R i)
HITF

1 #R57E

1.1 ##

1.1.1 SEI8zh#  SPF 2tk 10 ~ 12 Jii% C57BL/
6] /N 24 H W F g nCR BB Oh T T
g8 6 U IR T SPY s i W SRR (25 =
1)C IR 59% ~61% , & H OGS R )45
12 h, i N B S AR 57 15 0 T 324 0 IR 58
LRSS 2 ] 5 B BHIT Sl 10 6 T RIS , 22 K8
R SR B W E B2 B3 2 M) 1 48 HRBHIE S P 2 i
FlF e g i S e I A 2 D2t vl

1.1.2 XBAEEFRERE HEERAE (5.
3. 1791) Wy B U5 v [ R B Sl A W k5 o o ] £k

AR ORI PR DA 2 Wl U ) P L FR IR AR
WETT AT R TR AL AN, AR K RAF A B T35
1.1.3 EERBAFIRME 1 g L7 BEIFRMN
TR VR (9T g 4 HR R F 5T T Be 9 A R, S
20120203) 530 g - L™ il g i AR i (i e 4 AR LT
FERTRE IR, 5 : 20120114 ) 5 i1 B8 R I JEE 3O
Wiz R 48 3 U (HRT3) (18] Heidelberg 23 7)) 5
SL-8Z FUZLR KT , OMS-90 74 {4 Wi fift 41 W 1o ( H A
Topeon 23] 5 %<6 A BE (801) e AR 73 #r4K
(A7 Nikon 22 7)) s TR B 11 5 FARIJ A (L
ARSI A IR A A o

1.2 7%

1.2.1 zh¥srd 8 24 HUN BRUR IR IR SR /M
J¥, A BEALRCT 2R HLREAL 7 o TR X BR AL 7Y
21 BRSO TR BN, B 4% 6 o FR¥S
MR ZHL AN Ao B TR, A 8 e U T P A I A AR £
R I

1.2.2 MREEMARRERKNESL /DR E
WIS 80 mg « kg ™ NGB HL N4 B JRR T, T 10 g -
L R AR T PR IR VRO AR A T S 3 I BRI, 4 2
SR [ 2-3 11 Jy vk A 7 OUHR T A TR AR
JRESR IS AEHICE T AR TR AR R 2 mm
PVl DX P AR R, AR JRE 2 A R T 5 R T B
TR ILREIR 3 ~ 7 d WA T Bt B AT 28 D
AT LR TR AR Be Bl T . 15 (R IL A BB T A
PR 22 A B RE AR IR R TRAE FL

1.2.3 R/AAX WM HEEMG 9 h 317
BB E I B T U B B, 1.5 b iR 1
U8 UG, IR 12 h S R BT, R LR A R,
XUGASF RGN - i R m 25 24 752X T e P 4, 7 i B
IR HEA ., T E RS 33 h 4T XU SR
TR, 45 4 hEHR 1o, I 3 0 IR 12 h 5 EE A
11  HEIIEE R . ABAERZ80R , B0 IR IS O/
FAIRZITLY 1 min, BiLR 2 HE A LSS . TRXS
MR BT A28 TATAT 2540

1.2.4 fARFRECEEEENREONE 4/
RTEHENE1d2d3d4dSd T
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1.2.5 AEFELBEERERLE S4/0ET
RN 1 d2d3d4ds5 diFrEaitREeER
BER A . /N BURRIE IS , TR BRI\ 5 /3 B A CCD %
1§ 3k 7 B, v Vidisic HR &8 i (38 e F 4
7)o BCFEFREINE, /N BUE @ 7 N AT L, e 2
FEHRBR (57N B 58 v e [X a5 £ 2 A b SP- £, 9
RYBALE 2 OCOCH AL T /N B R AR DX
WOLE KA 670 nm, WLEE LA &k oty 380 wm x
380 pm MLEFIE I, J2 B ERRE R S wme AN
e 2R E b R J2 45 0, 1% S 4 1 B 1 I 2 s A
)2 M B B 2232 12 IR, SRR R IR o
1.2.6 HERESMREMABITEHTE Pt
M B 2 3 F R 2 A R A i 2 1 EE
T A Nikon AR B4, TF 5l 2) B 25 0 22 11 2%
S P 22 TR, B A 1 i LB B 22 TR 2 AR
KB 22 A Tl R RE A0 A B, A
£ TR A A0 ST 48 i 240 B8 =2 FNAE Ay A A I8 i 400 G
B Bl DAEE A T 22 T FR RN 98 AE A Bl & B 1 148
THor#T .

1.2.7 fEVIA HE fREFERE B E#ES d
TR N FR A ARG S BR AN 2E /)N SR F B, o A 3
YIR (HE Yty UG 5 I A 4 3 U k3 2 U
FARNT B4 3 BRI VS B Y) R, A A5 32k 2 5Kk )
R AR A RERLEE 5 LR, T 40 x 9988 F kAT
AR A N M A% i — A A0 R, MR () 4y
IR A A% S0 1 HP M 40 B, 30 50 AR ) o e 4
WL T A S 5 A 200 55 e A

1.3 Sit¥EFAE RH SPSS 16.0 Fit ity
GEiTorar, AR £ AR 22 (x = 5) FhR 1T PR
AT Bt ] 45 4[] 79 79 L 2R BRI 2 25 404
J5 255, R LSD K3 %05 J7 ZAN5F , K H Tamhane’ s
T2 K38 o X BB M A 6 98 0 A8 A JBE o 2R 0 41 i X
H 51 R PFE43 (8] 119 & 2R PEA >R F Pearson FR 40 A 56
OIHT, XA O R BAEAT RO AR B . P <0.05 Ry 2
SAEGIFE .

2 #R

2.1 WEFEHMAERERITESHZE  FAX
x1 HFAARERERAREIEKTSER

Table 1 Corneal clinical scores of each group at different time points

FEK A PR AR B D e YE B 45/, 1 d JE IR E IE R
(B 1A) o BERVZE DL R A0 97 4 350 L0 30 v e o s
KRR, RN 24 b J5 A B LB K M, BE S 95
7S R R, R 22 HE ML TR () TR 22 50k, 40 mT L A
PEI AL . BRI 72 h B AS o L, 72 h s
I AR AR R (1] 1B 5 R s 21 24 0 s 28 Y T A5
FFEH (B 1C) 5 BRI R B 4 b S ST TR dM )
i A% 0 L 28 T R, TR O e A N, A Y A R
HBUET AU (I 1D) o 45 2 AS ] B[] i A I IR
PEOES R 1, N1 ATLUE BRI A | T R e
HADBUE ST TR BN AL 5 T AR XS RELL A Eb , 45 15 18] 55 £A
FESIIG RIE 43 24045 S 2 38 m (P < 0. 01 ), i3 BH 325 A5 B
Uy FREEMEZH 3 d 4 d 15 d A I PR PF- 4 F AL Y
2 PR (X P <0.01) , 15 HA PR B Y6 97 A1 305
WESFIRENAL S d Ff B R PE 3 A T A F ey, 22 57
AREG I E (P <0.01) Ui 5 d B BUAIT IR
BIGIT EEANTRIT AR IR B . WU S5 R M 2 5 ) 5 e
HAAEE,3 d4 d Fl15 d A EIGIRIE D =568 B
Geiter i (X2 P <0.01) , ik B fin FH SUE 25 IR B
TRIT AR BTN o

Figure 1
group; B: Model group; C: Ketoconazole group, decreased after 3
days; D: Diclofenac sodium group 4520 SLBIZUERAT IR Fr o A TR
Xof HZH s B BRI ZH ; C: J e 5 D SURY AR M 2H

Typical slit lamp pictures of each group. A: Control

(x £5s,Score)

Group 1 day 2 days 3 days 4 days 5 days
Control 0.5+0.9 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
Model 3.0+0.0" 4.4+0.7% 7.8+1.5% 7.4+1.1" 6.6+0.7"
Ketoconazole 2.9+0.4" 4.4+0.9% 4.4+1.1%% 4.3+0.9%% 4.0+0.8"%
Diclofenac sodium 2.8+0.5" 4.1+0.8" 8.4+1.3*% 9.5+1.6%% 11.0£1.9*#4

Note : Compared with control group, * P <0. 01 ; Compared with model group,*P <0.01 ; Compared with ketoconazole group,” P <0.01

2.2 VWEFBRWVERMERRRXEEELMIN
A ZH/IN AN [ ISP 18] A5 75 A £ 0 ol e 280 T L
B2, FPARXIEAL GRS | d ILARAEA IR ,2 d

P, 3 d IRPEAKIZ IEH (18] 2A) o BRI e
Ja 1 ~2 d BN KR T 22 MR AT AN 53 d e
LETRE AU DL, R SRR A MR 1 54 d S R 221
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K, RAEAIZHTIRA K (& 2B) o B MR - 5
BG 1 d FEBN KR T 22 MG AE A 52 d I ey 2278
A, AR, RAEANMIE 2253 d I B 22 (LA AL,
FACANRAE 34 d 5 W 2Z2TH K, AR AN IEZ #is b |
TR (E20) o MGESFIRINAL SERS 1 ~2 d FERM
KEH 2 FIRAEANML, 3 d IR 8 5 BRI B 22 | 5% i
AR, I ELEEI (R SE i3 2 (18 2D) o A ZHA
(RIS TR] S AR R R 22 R L2 2, A 2 W] 1)
Bl GRS 1 d, BRI R 2 RS S R B A
2 1) FC R TR 22 TR P 22 SR TESE TR I (P > 0.
05) G MA)5 2 ~3 d, i B P 2RI OU SR 05 TR A 4 1 2
TR A 1 2 249 A i /D 3, L 4L ) A G 22 5 2 0
it L (2 P>0.05) , il TAEA AU |
AR]AL S AR R B R TR 2 | R s 2 A XL SR 5 IR
BAZE 3 d JE AR TR 22 5%, U/ B L A
RA A o XU RN 2 -5 5 70 2 R0 ) B s 2
FA L 22 S o Ge 27 8 5L, Ud W BUSE Z5 BR 5 % A T T
W22 TG

Figure 2 Typical in vivo confocal images. A ; Control group; B: Mod-
el group; C: Ketoconazole group; D: Diclofenac sodium group. Pink
arrow indicated inflammatory cells, yellow arrow indicated fungal
hyphae 20 JLTNGARIL B2 BB o A T AR IREH ;B
TULH 5 C o BRI 3 D - XU IS BRANAL . KL (75 3k 0T 8 Dy R4
20D 5 9 €T S TR Ay L TR T 24

x2 BRAATRMERAENERRZER
Table 2 Corneal fungal hyphae area of each group

at different time points (% £5,5/mm’ pre cornea)

Group 1 day 2 days 3 days 4 days 5 days
Control - - - - -
Model 490.8 £107.3 457.7 £161.2 27.9 £16.9 0 0
Ketoconazole 491.1+87.3 369.0+68.2 15.1+5.9 0 0
Diclofenac sodium 506.6 £81.7 398.2+94.4 14.9x4.2 0 0

2.3 VWKFHRHBIRRELARZEARIE 5
AN [ P ) A JBE PN R AE AR IR TR T DL e 30 A
3 A LIA T | B e 2 AR R 2 S

FAKT HRLLAH LU , 45 I [1) 5 A T 8 AE 40 M0 50035 47 '
FIGZ (B0 P <0.01) , i B F R Gy 5 R 1 R AE
20 R M AT T RT3 ™ T 5 R e 2 A R A P A
5% IR ) 5 5 A A M KR 22 St RGeS (B P >
0.05) , 15 WY i B e 362 97 %k 48 i 48 i 322 11 T B {5
M) 5 LSR5 5 R i 21 55 A5 70 201 T SR s 26 A L, 4% 5 240
Mk H 4 -5 d BB FEWENZ (X2 P <0.01) , W]
INARCESFRRANIGST , FA I N SEAE AN IR I £
2.4 WSEZFERINAE F R I R 5 F K AE 40 B iR E
HITESRIR TR X RUGEIT IR BN 4H A I PN 8 A 40 e 32 1)
S R P23 54T Pearson AH G707, 45 3R oK,
SRRE A3 11 A B 7 ™ B R R AR Y IR TR A G
(r=0.860,P =0.000),
®3  BHEAE T E SRR R K AE MR EER
Table 3 Corneal infiltrating cells numbers of each
group at different time points

(x £s,numbers per cornea)
Group I day 2 days 3 days 4 days 5 days
Contrl 10642144 939£37 31589 177437 65:£19
Model 1647421 % 2037 £163* 28642233 14624156 * 5824607

1447 £138 % 19522103 % 2725+188 " 144397 * 597 £57
158483 1901£99*  2612+70% 3T £195*FA 4845 £254 *HA

Ketoconazole

Diclofenac sodium

Note : Compared with control group, * P < 0. 01 ; Compared with model
group,*P <0. 01 ; Compared with ketoconazole group,” P <0.01

2.5 REFHELR EERES 4, TAX KA
RUASFIR BN 2 HE J B2 4G A 4550 W - AR I
EH i BT PN A AR 2D, A0 A R 7y BE s 4
e TR 3A) 5 T RS 5 IR M 4L 5 Jo 8 5%, 5 Jo P 400 i
W2, 280k R A I AZ L (18 3B) o BT
AN 2R B 7S, AT LA TA RS v kL A0
TR T A0 B 72. 67 % , 478 HE 5 A A0 L LA R
KA N

Figure 3  Typical corneal HE staining pictures of fungal infection
after 5 days in diclofenac sodium group. A ; Control group ;B Diclofe-
nac group. Red arrow indicated typical keratocyte nucleus,yellow ar-
row indicated typical neutrophil nucleus &5 5 d £ /LA HE
PRI T o A TFARI IR B A ST BRG] . 207 3k
Jr g Sy S RY f) B AR N AR . BT Sk BT i D SR g v
£ B 240 L A%

3 i

o A Wt 20 A W % LB S5 A A
SeLE VR N A TN B R AR S e Lt o ks
240 R e 22 1 — ol I, R O A R R
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Hh g SR B AN, A A R R R R R A
BRI BT, P A0 AT e S A
JEYLFRAL , A7 Wl I A 0 0 T B A W Y6, 40 17T A it
WSV B R R A , 30 0 S A AR M sl TR S A AR P
FRAR IS IR TR, 3K 28 M g e PR 4 RS 2K i
TR 1 B R A B oA A IO D A W i A . KT,
AW T RS S R A R B B e AR AR T
S, B R B S AN 2 R AR W T A L TR
A S TR 114 () Bf 5| 7 A e 1 4 S 2 Iz AT 2H ZH 3R
FEN S DRI o B A AR BT i, R A
—EXLTI BN, — J5 T A W A& K LA DA 4 il Rk s
T, o3 — 7 1 OB ZU A RAE SN T 7 .
LNEE R, BAR LR K T H i ™ 5 0 f
ZHLR , A1 BRI 1, S ATy ™ Bl
2HEH.

TEASBTETFIR YT T4, Ul 2D b Pk 4
E A BRI FR AL () 30, DA 98 5 20 4R 0 43 A FRAT T
W AR SR A T I DR b8 P %) XS o5 R Ak 2l
AR HLR A W) —Fh  AEA R S e T 1 B0
AT LA COX Ik, BELWT A6 AE DU 465 R ) 71y 41 i 25
Ak, IRl o BE AL HE AL AR DU IR 5 H i = BRES &, FRAIK
20 0 PN U0 5 1 B 2 O R VAR B PRI o 1 = 1Y)
AR, T R FEBT R AR o BT 1R, O
1 A S A 7 k3 G0 o £ ) 2 FEE RS A RN OBUE Y
FREAIRTT , b LT PR A 98 00 AL IS A ORI R A
B BRI IE B A B R AR A AP B 2
YRATP AT T BA L TRUE S R R MR, DAl
PAE AN MR , Y5 9 R 200 LR 2H 2R %) B A, DA T 9
BRI , R R ST TR e R R T B o

{EEFRATTHY B 55 45 R 5 T0U A B - R B mae fon ]
MRSFERERIATT , ANES RE D842 A B 78 179 ™
JE, RGN0 T EC B PE A RS (0 PR P53, 35 1
AR IEAN IR o s R AT BE 5 BUR S5 B B ) &I 1
A K. EAME SCHRHGE - 1 #5528 33 1 A IR 4l
AR F8 SRy FH RUSE 25 R A v IR VR, P L S A1 B
JEBE T W SRR I b R e o A STHRA
R USSR M 17 IR 73 7 PS03 4 LA B 5 ik %) i
S5 N R T 4 8 & 1 B ( metalloproteinases,
MMP) £ 3¢, AU S5 IR B Re 5 3 FA I 35 MMP-1 |
MMP-2 FiI MMP-8 , 5 & ff BECA i R o 3&ATi0
TR 5T 2 B, RUGE S5 1R v HIR 5 | B B ) K v
RLARMUIRAE , B AR R R B SR, R4 EUM

S99 22 I B i R 515 v P 20 M T Y Pl A
KA Rt — 25T

ABRFEEAR R, FLBR A AR A /) BT A BT
HRENAST TSR T I SUCE IS R BAIR T, AU BE I
B B 2 IR AR A 4 , (A I e
A RE S RIS IR EIE A 0 ABFTEE R R,
TEVEAT LA PEA IR IG T TSGR IR BG YT
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