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Abstract

Purpose : To clarify the function of ascorbate
free radical (AFR) reductase in the lens antioxida-
tion mechanism, we investigated the difference
among species in AFR reductase activity in different
vertebrate lenses.

Materials and Methods : Soluble and insoluble
fractions were prepared from the lenses of frogs,
guinea pigs, rats, rabbits, pigs, and calves. AFR re-
ductase and diaphorase activity of each fraction was
determined.

Results : AFR reductase activity in the lens sol-
uble fraction was the highest in frogs. That of
guinea pigs and rabbits was at the next level ; there
was only a little activity in rats and pigs, and none
was detected in calves. Membrane-bound AFR re-
ductase in the lens insoluble fraction was extracted
by 0.3% Triton X-100. The membrane - bound en-
zyme activity was almost at the same level in frogs,
rats, rabbits, and calves, and a little higher in guinea
pigs and pigs. However, such species- specificity of
AFR reductase activity as in the soluble fraction
was not observed in 0.3% Triton X-100 extracts.

Diaphorase activity was 3 to 9 times as much as
AFR reductase activity in the soluble fractions of
frogs, guinea pigs, and rabbits, but in 0.3% Triton
X-100 extracts of all vertebrate species used, it was
very high, 108 to 311 times the AFR reductase activ-
ity.

Conclusion : These results suggest that the lens
soluble and membrane - bound AFR reductases are
individual enzyme molecules and have different anti-
oxidative functions. The lenses of frogs, guinea pigs,
and rabbits contain a near-ultraviolet (UV) light ab-
sorbing compound, reduced pyridine nucleotide at a
high concentration. Therefore, the soluble AFR re-
ductase activity may be high in the vertebrate lenses
with a near-UV light filter, and enhance the antipho-
toxidation of ascorbic acid. (J Jpn Ophthalmol Soc
104 : 384389, 2000)

Key words: Lens, Ascorbate free radical reductase,
Diaphorase, Near-UV light filter, Anti-
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7> AFR i JC% F 16 PE# % (2 3 v T Triton X-100 @ %
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2) : nmol NADH oxidized/min/mg insoluble protein.
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I 11.1+0.2 2.53%0.05 278,143, 7 g2 et
(n=8) (n=6) (n=6) 2=
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1) : nmol NADH oxidized/min/mg extracted protein.
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D", R OWFZE TR 212 3510F 5 F74E b il &
WTw 5. 555 OWE (35 2) TH &M AFR 2T
FZH, TR AKREEIZB VTS 0.3% Triton X-
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PR LB mER b Wi TH 2R H 5. LA L
ENEY PETIYTIALOESEPECHHBIAHEHTD
0, FEANE KSR AR (2 35 1 B ML B T o2 R O
W7 6 SICEREDO I & & B2, 5H O 7ERET
Hb.

KBEIZB T, B AYE AFR BcREE IR O
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W ARESRICIIEEALTREL AW ERBEIZHGRT
WAEST AT, ENLEy b, T FRKBEIIZDL D
B3N FoF e F Lo yBFUAREELLWD, Z
S OEYP AN AR 340 nm )35 12 30 ER RS FE O WL
fihk#%H$5NADH, 27213 NADPH # i h 0.4~1
MM OEBETEALTWAE® O Lird, 2030
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WEETRIU I A I IAAfEL T VWD e bR
mt_nbﬁ%mmﬁhbwﬂiﬁWMkﬂof&¢
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IR E R 52 52 LR ERN T 1 Vv ¥ BRRE
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T b, T, KEAOTEE AFR 8K &G
DL NV ER o 23GE LD, 7B Y ¥
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7 & SH MO PR LR AT E L T TG 2 i L T
WBHIELEZONS. Gk, BT L TALW.EIZ, Ty
M2 EASH < 300 nm BLT @ £ 1) ik RO K
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VR G P KR R G - IR O SEEE AL B
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O THETRLZNMBILOEHEALTWEEEZLN
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B, FOEMITEN 7 4 V7 kO D 2 BT
L, TAINE YEBOERELEZ MO TWwb D
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ALK 70— 0 FE A PR T SE [E A e 3 s &L O
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