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Effects of Intravitreal Steroid Injection on Rabbit Eye

Hiroyuki Shimada and Mizuo Matsui
Department of Ophthalmology, Nihon University, School of Medicine

Abstract

In a previous study by the authors, it was determined that irrigation solutions containing an
anti-prostaglandin agent had the capability of preventing the occurrence of blood-ocular barrier
disruptions, retinal edema and post-operative inflammation following vitrectomy. However, not only
prostaglandins but also leukotrienes, noted for their migratory effect on leukocytes, have cell
migratory effect on the retinal pigment epithelial cells. Therefore, irrigation solutions containing an
anti-prostaglandin agent and a steroid are expected to have the capability of preventing the occuren-
ce of proliferative vitreoretinopathy and poest-operative inflammation after vitrectomy. In this
experiment, two kinds of steroids were injected into rabbit vitreous cavities in order to evaluate
toxicity and to establish the toxic intravitreal dose of steroids on intraocular tissue. After par-
acentesis, 36 eyes of 18 rabbits were injected with dexamethasone sodium phosphate or betamethasone
sodium phosphate, suspended in 0.3ml of distilled water. Each steroid has the same molecular weight
and almost the same clinical effects. The four eyes of two rabbits received 0.3ml of physiologic saline
as a control. All eyes were observed histologically seven days after the injection. It was proved that
each steroid had almost the same toxicity for the same concentration and all steroids at dose less than
five mg did not show toxicity on intraocular tissue. With all steroids, 10mg produced localized retinal
degeneration at the inferior region of the posterior fundus. Twenty mg caused more extensive retinal
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degeneration. At a dose of 80mg each steroid caused corneal edema, degeneration of ciliary bodies,
fibrin formation in the vitreous body and degeneration of retinal cells throughout the retina.
Considering the osmolarity and pH of each steroid solution, it was concluded that less than five mg
of each of the steroids did not cause retinotoxicity, whereas more than 10mg of any steroid did cause

retinotoxicity. (Acta Soc Ophthalmol Jpn 93 : 501—510, 1989)
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Sodium Phosphate Sodium Phosphate
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516.41 516.41

Fig. 1 Structural formula of dexamethasone
sodium phosphate and betamethasone S.P.

Fig. 2 (a) Photo. shows a fundus of an enucleat-
ed eye seven days after the injection of 0.3ml of
a solution containing 5mg of betamethason
sodium phosphate. (b) There is no histological
damage that can be seen. (Toluidine blue. % 100)

HEAEHS L7 B HOWEEESEOKEICE T
LR IREIC R 2T, BRI HICEE Y
bl hote,

3. WEEIRAE RO R

WFHEATEART = 1 FORRIRAGAE~RETHE - BHf 503

Fig. 3 (a) A whitish retinal region is seen in the
posterior fundus after the injection of a solution
containing 10mg of betamethasone sp. (b)
Retinal degeneration with vacuoles corresponds
to the whitish region of fundus. (T.b. X100)
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Fig. 4 (a) A whitish retinal region is seen in the
posterior fundus after the injection of a solution
containing 20mg of betamethasone s.p. (b)
Severe retinal degeneration corresponds to the
whitish region of fundus. (T.b. X100)
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Fig. 5 (a) A whitish retinal region is seen after
the injection of a solution containing 20mg of
dexamethasone s.p. (b) Retinal glios corre-
sponds to the whitish region of fundus. (T.b. X
100)
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Fig. 6 (a) Fibrin mass is seen in the vitreous after the injection of a solution
containing 80mg of betamethasone s.p. (h) Fibrin formation is also seen in the
vitreous after the injection of a solution containing 80mg of dexamethasone s.
p. (c) Nucleoli of all the retinal cells degenerate. (T.b. x100) (d) Constriction
of the choroidal arterioles is observed, otherwise red blood cells are not
observed in the lumen of dilated venules. (T.b. x250)
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Fig. 7 (a) There are no abnormal findings at the

lens and ciliary body after the injection of a
solution containing 5mg of betamethasone s.p.
(b) There is no remarkable changes in the ciliar-
y body. (T.bh. X100)
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Fig. 8 (a) Fibrin formation is seen at the inferior

part of ciliary body after the injection of a solu-
tion containing 40mg of betamethasone s.p. (b)
Slight degeneration of the ciliary body is seen.
(T.b. X100)
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Fig. 9 (a) Fibrin mass is observed at the inferior
part of ciliary body after the injection of a solu-
tion containing 80mg of dexamethasone s.p. (b)
Severe degeneration of the ciliary body and iris
are observed and the lumen of some of these
blood vessels are occuluded with red blood cells.
(Tb. x25)

D, TF+H A2 YF )P ATIZOHEN o 1% &
LZONBEEOHBATHEY, 0L HIELTS
WAT e A VAT, BIZRKROHBREFEE S RDi
Ewbh ki, ThonZBizas e 1 FHOERE
HThHHZEHTEERS, LL, SEIOERD X
SILERECERXHTECEALLBG I, B8
FBHEE pH 0B BHHBIEIC KX BB RITT L0
HbHhTuw5b,
SERAGCEHROAT e 4 FAER (RIS /ed &
%z b 7z4~256mg/ml) @ pH (38.3~8.80#iFH T

HFHEREAAT » A FORBREAEBK~LIETHE - Bofd 507

Fig. 10 (a) There are no abnormal findings at the
cornea after the injection of a solution containing
10mg of dexamethasone s.p. (b) There are no
remarkable changes in the corneal endothelial
cells. (T.b. x250)
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Fig. 11 (a) Corneal edema is observed after the
injection of a solution containing 40mg of
betamethasone s.p. (b) Many large vacuoles are
seen in the intracellular space or intercellular
space of corneal endothelial cells. (T.b. *x500)
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Fig. 12 (a) Severe corneal edema is observed after the injection of a solution
containing 80mg of dexamethasone s.p. (b) Corneal neovascularization, edema
of corneal stroma and disappearance of the corneal endothelial cells are seen.
(T.b. x25) (c) Degeneration of the corneal epithelial cells is observed. (T.b. X
25) (d) Infiltration of inflammatory cells is seen in the bulber conjunctive. (T.
b. X25)
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