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Abstract

Drug Metabolizing Enzymes and Arachidonic Acid Metabolism in
Diabetic Rat Ocular Tissues

Young Sook Hong
Department of Biochemistry, College of Medicine, Ewha Womans University

The metabolism of drug and arachidonic acid(AA) by diabetic rat ocular tissues was studied.
Little information is available on drug metabolism enzymes in ocular tissues. I investigated
the presence of various cytochrome P-450 isoenzymes by measuring different drug metabolizing
enzymes. ie, 7-ethoxycoumarin-0-deethylase and benzphetamine demethylase activities in cor-
nea and choroid, retina or sclera.

This results demonstrate that choroid, retina or sclera possess the highest activities of drug
metabolizing enzymes. The highest activities of 7-ethoxycoumarin-0-deethylase and benzpheta-
mine demethylase were found in choroid, retina or sclera. The highest activities of drug metabo-
lizing enzymes is accompanied by high activity of NADPH cytochrome P-450(C) reductase,
an integral component of this enzyme study. The choroid, retina or sclera possesses the high
activity of metabolizing arachidonic acid to biologically active compounds, whereas the cornea
has low activity of metabolizing arachidonic acid. A form of cytochrome P-450 has appear
rat ocular tissues in diabetes and the effect of diabetes on ocular tissues cytochrome P-450
expression can be reversed by insulin treatment.

The specialized location of cytochrome P-450 isozymes in ocular tissues suggests a physiologi-
cal function related to activation of endogenous compounds such as arachidonic acid, in addi-
tion to detoxifiaction of drugs. Thus, the choroid, retina or sclera is the site of metabolism
and detoxification of drugs are carried to ocular tissues via circulating blood.
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1. AENE

Bovine serum albumin, glucose-6-phosphate, NA-
DPH, NADP, 7-ethoxycoumarine, aminopyrine, cy-
tochrome C, streptozotocin ¥ arachidonic acid=
Sigma FAlollA T8t [1-'4Cl-arachidonic
acid(56.5u Ci/mmol)-& Amershamol] A 8- o
BCIP(5-bromo-4-chloro-3-indolyl phosphate P-tolui-
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Table 1. Distribution of Benzphtamin-N-demethylase, 7-Ethoxycoumarin-O-deethylase and NADPH Cytoch-
rome P-450(C) Reductase in Normal and Diabetic Rat Ocula Tissues

Benzphetamin 7-Ethoxycoumarin NADPH-cytochrome(C)
N-demethylase O-deethylase reductase
Source .
Pmoles/mg protein/min
Control cornea N.D 1.631+0.134 0.44+0.042
Diabetes cornea N.D 2.15+0.182 0.62+ 0.058
Diabetes cornea N.D 1.841+0.175 0.491 0.046
-+ Insulin
Control(choroid+ 8.98+ 1.12 6.88+0.78 5.96+0.98
retina+ sclera)
Daibetes(choroid + 10.43+ 2.02 8.40% 0.94 7.32+ 1.03
retina+ sclera)
Daibetes(choroid + 9.431 3.44 7.14%+0.80 5.8810.65
JInsulin 943+ 3.44 7.14%£0.80 5.881+0.65
The meanzt SD "N.D.=not detectable
A B C D

Fig. 1. Autoradiography of TLC scparation of arachidonic acid mctabolites formed by rat ocular tissucs.
A : Choroid, retina and sclera microsomes of control rat.
B : Choroid, retina and sclera microsomes of diabetic rat
C : Choroid, retina and sclera microsomes of diabetic rat trcated with insulin for 3 weeks.
D : Choroid, retina and sclera microsomes of diabetic rat trcated with insulin for 2 weeks.
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Fig. 2. Densitogram of TLC separation of arachidonic acid metabolites formed by rat ocular tissues.
A : Choroid, retina and sclera microsomes of control rat.
B : Choroid, retina. and sclera microsomes of diabetc rat.
C ; Choroid, retina and sldera microsomes of diabetic rat treated with insulin for 3 weeks.
D : Choroid, retina and sclera microsomes of diabetic rat treated with insulin for 2 weeks.
Peak 1 repressnts AA, peak 2 and 8 represent the archidonate metabolites.
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Fig. 3. Analysis of diabetic rat ocular tssues proteins
by SDS-polyacrylamidegel electrophoresis and
coomassie blue staining.

A Choroid, retine and sclera microsomes of
diabetic rat treated with insulin for 3 weeks.
B : Choroid, retina and sclera microsomes of
diabetic rat treated with insulin for 2 wecks.

C : Choroid, retina and sclera microsomes of
diabetic rat,

D : Choroid, retina and sclerra microsomes of
control rat.

{ : Molecular marker.

A B C D
Fig. 4. Western blot analysis using ethanol induced
MADb 1-90-1.

A . Choroid, retina and sclera microsomes of
diabetic rat treated with insulin for 3 weeks.

B . Choroid, retina and sclera microsomes of
diabetic rat treated with insulin for 2 weeks.

C : Choroid, retina and sclerra microsomes of
diabetic rat.

D ; Choroid, retina and sclerra microsomes of
control rat.

«MADb 1-98-1
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