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Effects of an Anti-prostaglandin Agent Added to the Irrigation
Solution on Damage to the Anterior Segment in Monkey
Eyes Induced by Pars Plana Vitrectomy
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Abstract

Flurbiprofen is a water-soluble, non-steroid anti-inflamatory agent and is capable of marked
inhibition of prostaglandin synthesis. In a previous study by the authors, it was determined that the
optimum concentration of flurbiprofen for intraocular irrigation solution in monkey retinas is 4 to
40xg/ml. The present study was conducted to determine the optimum concentration of flurbiprofen
for the irrigation solution, as well as to evaluate its toxic effects on the anterior segment tissues. In
a pilot experiment, flurbiprofen was injected directly into the anterior chamber of pigmented
Japanese rabbits to investigate its overall toxicity and to quantify the concentration at which it could
become toxic to the cornea. This experiment showed that aqueous concentrations of flurbiprofen
greater than 1,0004g/ml were toxic. In a subsequent study, the twelve eyes of six Japanese monkeys
(Macaca fuscata) underwent vitrectomy using balanced salt solution (BSS) containing concentrations
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of flurbiprofen from 4 to 800xg/ml and BSS alone. This experiment showed that BSS containing 4 to
100.g/ml of flubiprofen prevented post-operative occurrence of edema in non-pigmented epithelial
cells in the ciliary body. Furthermore, it was observed that infiltration of inflammatory cells into the
trabecular meshworke and swollen mitochondria in the corneal endothelial cells were likewise
prevented. This is thought to be due to the pharmacological action of flurbiprofen, which has an
inhibitory effect on leucocyte migration and prostaglandin synthesis as well as stabilization of the cell
membrane. However, these effects were not observed in the eyes vitrectomized with flurbiprofen
concentrations between 400 and 800xg/ml. This is thought to be due to the adverse or toxic effects of
flurbiprofen, which in high concentrations increases the release of acid-phosphatase from the
lysosomes. From both the previous and subsequent experinental results, it is concluded that the
optinum concentration of flurbiprofen for irrigation solution in monkey eyes is between 4 and 40ug/
ml. (Acta Soc Ophthalmol Jpn 93 : 823829, 1989)
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Table 1 Toxic concentration of flurbiprofen
in rabbit anterior chamber
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Corneal

Opacity - = B + %

Concentration
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(p2gg/ml)
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Fig. 1 (a) Corneal opacity of the rabbit is seen
seven days after the anterior chamber injection
of 0.3ml of a solution containing 2000xg/ml of
flurbiprofen. (b) Corneal endothelial cells with
vacuoles are observed in the region of corneal
opacity. (Toluidine blue. % 500)
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Fig. 2 (a) Inflammatory cells within trabecular
meshwork are observed in the monkey eye five
days after vitrectomy using BSS with no flurbi-
profen. (b) Edema of non-pigmented epithelial
cells is seen. (T.b. X100) (c) Slight degree of
swollen mitochondria is seen in the corneal en-
dothelial cells. (scale : 1gm)
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Fig. 3 (a) Slight inflammatory cells within the
trabecular meshwork are observed in the
vitrectomized eye using BSS with 40gg/ml of
flurbiprofen. (T.b.x50) (b) (c) Edema of non-
pigmented epithelial cells and degree of swollen
mitochondria is less in the eye vitrectomized with
40pg/ml of flurbiprofen than that with BSS
alone. (b: T.b.x100) (scale: 1xm)
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Fig. 4 (a) (b) Slight hyperemia in the iris vessels
and in the ciliary vessels can be observed in the
eye after vitrectomy using BSS with 200ug/ml of
flurbiprofen. (a: T.b. X100) (b: T.b. x50)
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Fig. 5 (a) The nuclei of non-pigmented epithelial
cells are stained deeply with truidine blue, in the
eye vitrectomized using BSS with 400xg/ml of
flurbiprofen. (T.b. x100) (b) Slight degree of
swollen mitochondria is seen in the corneal en-
dothelial cells. (scale : 1um)
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Fig. 6 (a) Many inflammatory cells have infiltraed
the muscle bundle and the iris in the eye
vitrectomized using BSS with 800 g/ml of flurbi-
profen. (T.b. x100) (b) Iris vessels have dilated
remarkably and many red blood cells are seen in
the iris stroma. (T.b. % 250) (c) Swollen mitochon-
dria is seen in the corneal endothelial cells.
(scale: 1gm)
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