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In order to study systemic peptide delivery through the ocular route, the stabilities of methionine
enkephalin (Met-Enk) and [D-ala®]-methionine enkephalinamide (YAGFM) in the corneal extracts
of rabbits were investigated using reversed phase HPLC. Met-Enk was found to be hydrolyzed
most rapidly in the corneal epithelium, but YAGFM was relatively stable. Aminopeptidases appeared
to contribute over 60% to the degradation of Met-Enk and the degradation rate of Met-Enk followed
the first order kinetics. The half-lives of Met-Enk in the extracts of the corneal epithelium and
endothelium were 36 and 673 min, respectively. From the effects of enzyme inhibitors, it was
found that the application of the mixture of amastatin, thimerosal and EDTA was very useful for
the inhibition of peptide degradation.

Keywords —Methionine enkephalin, [D-Ala*]-methionine enkephalinamide, Rabbit cornea, Stabili-
zation, Degradation, Enzyme inhibitors.
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Figure 1—Schematic diagram of methacrylate diffusion
cell for corneal permeability.

Key: 1; stirrer, 2; tear side, 3; aqueous humor side,
4; cornea, 5; magnetic bar, 6; glass ball, and 7; water
bath (35C).
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Figure 2— Time course for the degradation of Met-enk
and appearance of its metabolites in the corneal extract
of rabbit at 37C.
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Table 1—First-order Rate Constants (hr="X 10% for the
Degradation of Met-Enk and YAGFM in the Corneal Ext-
ract of Rabbit at 37°C in the Absence and Presence
of Various Enzyme Inhibitors

Inhibitor Epithelial Endothelial
Met-Enk
none 65.4 85
+50 pM amastatin (AM) 17.3 6.4
+5 mM EDTA 46 16
+0.5 mM thimerosal (TM) 28.8 37
+50 uM thiorphan (TP) 115.8 104
+AM+EDTA 2.5 1.1
+AM+TP 15.7 6.2
+AM+TM+EDTA 13 0.8
YAGFM
none 39 0.2
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Scheme 1—Mode of breakdown of enkephalins and enz-
yme activities involved in the corneal extracts of rabbits.
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Figure 3 —Disappearance of Met-Enk in the corneal ext-
ract of rabbit at 37C in the absence and presence of
various enzyme inhibitors.

Key: @; without inhibitor; @; 50 pM AM; 4; 5 mM
EDTA, a; 05 mM TM; O; 50 uM TP; m; 50 uM AM/5
mM EDTA; v; 50 yM AM/05 mM TM; v; 50 pM
AM/05 mM TM/5 mM EDTA.
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Figure 4~ Disappearance of YAGFM in the corneal ex-

ract of rabbit.at 37C.
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Figure 5—Time course for the degradation of Met-Enk
and appearance of its metabolites in the corneal extract
of rabbit at 37C in the presence of enzyme inhibitor,
50 uM AM.
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Figure 6—Time course for the degradation of Met-Enk and appearance of its metabolites in the corneal extract
of rabbit at 37C in the presence of enzyme inhibitor, 0.5 mM TM.
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Figure 7—Time course for the degradation of Met:Enk and appearance of its metabolites in the corneal extract
of rabbit at 37C in the presence of enzyme inhibitor, 50 pM TP.
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Figure 8—Time course for the degradation of Met-Enk and appearance of its metabolites in the corneal extract
of rabbit at 37C in the presence of enzyme inhibitor, 5 mM EDTA.
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Figure 9—Time course for the degradation of Met-Enk and appearance of its metabolites in the corneal extract
of rabbit at 37C in the presence of enzyme inhibitor (50 yM AM/50 uM TP).
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Figure 10—Time course for the degradation of Met-Enk and appearance of its metabolites in the corneal extract
of rabbit at 37C in the presence of enzyme inhibitor (50 uM AM/5 mM EDTA).
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Figure 11—Time course for the degradation of Met-Enk and appearance of its metabolites in the corneal extract
of rabbit at 37C in the presence of enzyme inhibitor (50 pM AM/0.5 mM TM/5 mM EDTA).
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