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Safety evaluation of rabbit corneas with subconjunctival injection of voriconazole
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Abstract: Objective To evaluate the safety of rabbit corneas with subconjunctival injection of voriconazole, and explore a safe range
of antibiotic dose. Methods According to body weights, total 25 healthy rabbits were randomly divided into control group, and
voriconazole (50, 100, 200, and 400 ng) groups. The eyes of control group received subconjunctival injection of 0.1 mL balanced salt
solution (BBS), and those treatment groups received 0.1 mL injection containing Voriconazole for injection 50, 100, 200, and 400 ug,
respectively. Every rabbit received five injections, once daily. Before the administration and 1, 7, and 14 d after the last injection,
basic situations of the eyes were observed with slit lamp biomicroscopy and direct ophthalmscopy. Ultrastructures of the corneas were
detected in vivo observation 1, 7, and 14 d after the last injection, respectively, and endothelial cell counts and corneal thicknesses were
performed at the same time using confocal microscopy. Fourteen days after the last injection, pathological observations were carried
out for corneal morphology. Results Subconjunctival injection of voriconazole in the rabbits at doses of 50 and 100 pg, there was no
abnormality in corneal cells, but at doses of 200 and 400 pg, the rabbits showed edema cornea, exfoliation of corneal epithelium and
abnormities in ultrastructures. However, there was no significant difference in endothelial cell counts and corneal thickness with those
of control group at any time points. Conclusion It is safe for corneas of rabbit subconjunctival injection of voriconazole at the
dose <100 pg.
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Fig.1 Changes of corneal epithelial cells observed by confocal microscopy
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Fig. 2 Changes of corneal stromal cells observed by confocal microscopy
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Fig. 3 Changes of corneal endothelial cell observed by confocal microscopy
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Fig. 4 Changes of corneal nerves observed by confocal microscopy
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Table 1 Comparison of endothelial cell counts of five groups (n =5)

PR 4 V(A mm )

215 FllH/ng
1d 7d 14d
PapiE — 2960.26+=71.48 2982.344+63.34 2 950.08 =57.60
AR T R M 50 3010.30%£91.42 2961.82+73.21 2 962.94%66.79
100 2991.671+68.76 2947.06+53.17 2 939.60+36.78
200 2946.20+30.18 2970.91+62.06 2925.64+28.71
400 2936.79+41.11 2925.28+40.61 2 888.73+52.41

T2 ZHEARABREEILK (n=5)

Table 2 Comparison of corneal thickness of five groups (n =5)

2 FllE/ug SRRV fam
1d 7d 14d
ol 1 — 365.4%+11.1 362.84+12.6 365.6+13.2
FRAT FRE 50 361.0+12.3 367.0+11.9 369.2+10.0
100 360.8+12.8 365.41+13.9 361.8+11.0
200 359.84+11.2 368.41+10.7 373.4+12.4
400 367.849.9 372.4%+11.0 378.6+11.2
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Fig. 5 Changes of histomorphology of rabbit corneas (HE stain)

4 it

T BB B AR ST M LA R R
WEPECL, SRR I AL s Em s AT SRR
£ IEIE R PN v SRR 37 BEME 0.1 mL (500 mg/L) Al 1%
AR FEMERT 53 A VEST 0.05 mL (250 mg/L), XF¥AIT
TR VA TR LR R R T R s
Prakash 2504138 £ B L5 A 75T 500 mg/L AR
JFEME 0.05~0.10 mL, Y497 3 9% KLVG T 0 2% 1 it ]
PERIZE MR, Bimas, WiGU R,

EAFE BRI, SRS 5T N V5 B i S 24
Y, WIRess R MBI S BURRRZE L 1T D5 90 X
B MR R AT RIE, RS /N0, HERE
WEAE, JEETREBME FT. 450 FEsER
IRBFE G ik —, EERAEMXwiR, BEae
i 2y Dk i A P TR, SREEE e T 2 5 H
iR e ST H AT AR T SR ST R A ) A
KWIE, ALY 22 oA R 25 25 07 it 4 A
)R P, 4 JR SCHRAR T S5 8 1 ¥ ) de K 45 24 I 1]
AT AR ST HEMR G IR 45 58 VR 5 1) e A PEmF 7, #R0
LT B HIR AR S ) 50

FAE R Y R R E LA B 5, (EdEfr
MRk e Bk L ORA IR P9 254 55 7 TR R 35 AR .

FRIE AV INEZ R 2R, AT R ARSE
IR A AL R AR BT AR A S Ak

PRSI AR BRI O G0 A1 RS 4 2 AT I 454
DRESW 26 A 110, Bl R R, mTL
FE R Bl M SRR R AL, SRS 1
wm, L FE B LG R KT R H R R
(AT s AR B O B, B SR
AL TARF N T I 00T, SRS )2
AL DD REIRAS AE TR o ASER AN (] Bow)
M G AR TS S A MBS R R SA TR A R
W LRAMRZ AN, MR 2 YR
WA E m B0, WIS 2300, FE5CT A]
WAL YR AT o G R ESAROT R, Bl
IR TR ARERS,  af WLA% =AM 2 i
VA g AN L 2 5, A R AR, HES AR o
L LT A TREOARBOEH . BRI
WK FEFANR LTI BOER DI, Pl 4Efign
Yy, LR, AR HEME 400 pg ELELT )5, A
i R AR S o i v [R] IR 3 m] R R 40 = K
T PR RIS R U3 40 33

AP i IR 2R A BB AN E T DL I U 5% A 5
R R e, I RE D A PN B A I A e



LR S

Drugs & Clinic

FE30E HeW

201548 A ° 927 -

FoE st 7 AN r iAo TR, JF Hid
A LU T A B P o ERARAT LB 7 L)
R U A SR ) AR UE 7 A AR LN,
(EIRAZ R GRS B AL SR IR R 5 i — 2. A
b, B AR RE L R A A R RE 4 B, (H
FER B A Z T GE Tt A 56 B 5 SR AN 2 7 A 5
ARSI P4 24 5 54 AL SR IR 0 AL L, A
JRJERE L N B v Hoe e ge vk e e At
SURMTTLLA Y, BARE B 1 4 i IR e 1
P B2 A1 ) TE A WO AT DU SE AERA b I P e 4 g Fr)
FEAOIRZAS, (240 R TE AR PP 34 b 20 i 3
] A I P B A ST A SE I AUR . (RS £
P ZUEA AR I AR B A A, R 25 1E %
SRR TR RN FES Y, R 2T 4E AR &5
Fe) AN B 2T Ak 1) A7 W S PR R4 BT, P B A T4
BAS, ANORZITR, BRI, a0 R R G
P, SRR e e Th e ft. Ik, JLRAER
TR A1 5 B 2 A 5 AR T, I <<100 g 1)
ARST R SRR 5 151 V2 ) i A1 2 2R 4l AL AT ) e
R HIE MBS Bk, SRR T
OF <100 pg FRIORNT FREMEXS Fi IS 22 42 1) o
B A AR R i 3 T MR PR B v 1 0
WA . 2S5 N VRS VR YT B A IR A
P B RPN HTT S, A Ja A BN 21 45
JRI VSRR P 243 27 AR N 24597 8 S Ak — 20
FUs AR Y S 44 B 22 1) S 6 Al
SE1H
[1] Shivaprakash M R, Appannanavar S B, Dhaliwal M, et al.
Colletotrichum truncatum: an unusual pathogen causing
mycotic keratitis and endophthalmitis [J]. J Clin
Microbiol, 2011, 49(8): 2894-2898.
2] EBUR, MR HIETER A R IR SR 1]
AR, 2012, 48(11): 1041-1044.
31 m M B, INVEE, & ZTRVEMIREUS 4K T

(6]

(7]

(8]

(9]

[10]

[11]

[12]

WEIR N R EGTT (3], o AR HR A0 L R 5 2
2013, 35(5): 345-348.

Hariprasad S M, Mieler W F, Lin T K, et al. Voriconazole
in the treatment of fungal eye infections: a review of
current literature [J]. BrJ Ophthalmol, 2008, 92(7): 871-878.
Prakash G, Sharma N, Goel M, et al. Evaluation of
intrastromal injection of voriconazole as a therapeutic
adjunctive for the management of deep recalcitrant fungal
keratitis [J]. Am J Ophthalmol, 2008, 146(1): 56-59.
Al-Badriyeh D, Neoh C F, Stewart K, et al. Clinical
utility of voriconazole eye drops in ophthalmic fungal
keratitis [J]. Clin Ophthalmol, 2010, 4: 391-405.

Diekema D J, Messer S A, Hollis R J, et al. A global
evaluation of voriconazole activity tested against recent
clinical isolates of Candida spp. [J]. Diagn Microbiol
Infect Dis, 2009, 63(2): 233-236.

FHE, gk WL HUECHE ER 2 S LA vrE ().
rhE 250, 2011, 14(8): 1203-1206.

Berbel R F, Casella A M, de Freitas D, et al. Curvularia
lunata endophthalmitis [J]. J Ocul Pharmacol Ther, 2011,
27(5): 535-537.

Ramakrishnan T, Constantinou M, Jhanji V, et al. Factors
affecting treatment outcomes with voriconazole in cases
with fungal keratitis [J]. Cornea, 2013, 32(4): 445-449.
Lin R C, Sanduja N, Hariparad S M. Successful treatment
of postoperative fungal endophthalmitis using intravitreal
and intracameral voriconazole [J]. J Ocular Pharmacol
Ther, 2008, 24(2): 245-248.

Barkana Y, Gerber Y, Elbaz U, et al. Central corneal
thickness measurement with the Pentacam Scheimpflug
system, optical low-coherence reflectometry pachymeter,
and ultrasound pachymetry [J]. J Cataract Refract Surg,
2005, 31(9): 1729-1735.

McLaren J W, Nau C B, Erie J C,. et al. Corneal thickness
measurement by confocal microscopy, ultrasound, and
scanning slit methods [J]. Am J Ophthalmol, 2004, 137(6):
1011-1020.



