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The Effect of Substance P with EGF or IGF-1 on Corneal
Epithelial cell Proliferation in Rabbits

Rumiko Hara®, Chikako Katakami**, Misao Yamamoto**

*Department of Ophthalmology, Sinnnittetsu Hirohata Works Hospital
**Department of Ophthalmology, School of Medicine, Kobe University

ABSTRACT

Neuroparalytic keratopathy, a corneal epithelial disorder caused by dysfunction of the
trigeminal nerve, has been implicated to be associated with the decrease of the amount of
substance P (SP) in the cornea. To elucidate the pathogenesis of neuroparalytic keratopathy, we
examined the effect of SP on corneal epithelial cell proliferation comparing with that of epidermal
growth factor (EGF) and insulin-like growth factor-1 (IGF-1). The epithelium of rabbit corneas
was removed 6mm in diameter and treated with eye drops of SP, EGF, IGF-1, SP+EGF,
SP+IGF-1, or physiological saline as the control. Corneas were excised 48 hours after the removal
of the epithelium, labeled with *H-thymidine and subjected to autoradiography. In vitro study
was also performed by culturing rabbit corneal epithelial cells in culture medium containing SP
with or without EGF or IGF-1 and by labeling cells with ®*H — thymidine for the subsequent
autoradiographical study. Both in vivo and in vitro studies demonstrated that EGF, SP+EGF and
SP+IGF-1 but not SP alone stimulated corneal epithelial cell proliferation and that SP enhanced
the effect of EGF and IGF-1. These results indicate that SP may potentiate the action of EGF and
IGF-1 to stimulate corneal epithelial cell proliferation.

Key Words: Substance P, EGF, IGF-1, Corneal epithelial cell proliferation, Neuroparalytic
Keratopathy
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