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= Abstract =

Effect of Cyanate on Lens Protein Carbamylation and Catalase Activity

Kyo-Cheol Mun, M,D, and Se-Youp Lee, M,D,*

Proteins are known to be carbamylated as a result of reactions with urea-
derived cyanate. We investigated the effect of carbamylation by cyanate on
the catalase activity which is known that its decreased activity contributes
to cataract formation, and on the lens protein. Catalase and lens protein
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were carbamylated by incubation with cyanate at 37C. The extent of
carbamylation was monitored by following the loss of free amino group
using trinitrobenzenesulphonic acid. The level of carbamylated protein was
76% in patients with cataract. Carbamylated proteins in normal lens from
rabbits and carbamylated catalase were increased as the time of exposure to

cyanate passes and as the concentration of cyanate increases.

And

increasing degrees of carbamylation produced a progressive impairment of
catalase activity. Our results suggest that cyanate is an inhibitor of
catalase, and carbamylation of catalase as a result of reaction with urea-
derived cyanate may contribute to cataract formation(J Korean Ophthalmol

Soc 40:369~375, 1999).
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Fig. 1, Effect of cyanate on loss of free amino
group in lens protein. Lens proteins from
rabbits were carbamylated depending on
the concentration of cyanate. Free amino
groups were measured by reaction with
trinitrobenzenesulphonic acid.

60
S
~ 50+
w
fon
3
(o]
-
o040
o]
£
g
©
o 30}
@
fie)
s ~
w 20+
w
(o]
—
10
O H 1 I 1 1 |
1 2 3 4 5 6
Carbamylation time (hours)
Fig. 2. Relationship between carbamylation time

and loss of free amino groups in rabbit lens
protein. Lens proteins from rabbits were
carbamylated for 6 hours by reaction with
cyanate. Free amino group were measured
by reaction with trinitrobenzenesulphonic
acid.
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Fig. 3. Relationship between the cyanate concent-

ration and catalase activity. Catalase activi-
ty was decreased depending on the concent-
ration of cyanate.
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Fig, 4, Relationship between the cyanate concen-
tration and loss of free amino group in
catalase. Catalase lost free amino group
depending on the concentration of cyana-
te. Free amino groups were measured by
reaction with trinitrobenenesulphonic acid.
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Fig. 5. Relationship between carbamylation time
and catalase activity. Catalase activity
was deereased in time dependent manner
of carbamylation.
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Fig. 6. Relationship between carbamylation time

and loss of free amino group in catalase.
Catalase was carbamylated depending on
carbamylation time. Free amino group were
measured by reaction with trinitrobenze-
nesulphonic acid.
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