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Slow Development of Diabetic Cataract in Streptozotocin-induced Diabetic
Rats via Inhibition of Aldose Reductase Activity and Sorbitol Accumulation
by Use of Aster koraiensis Extract

Chan-Sik Kim, Junghyun Kim, II-Ha Jeong, Young Sook Kim, Jun Lee, Dae Sik Jang and Jin Sook Kim*

Diabetic Complications Research Center, Division of Traditional Korean Medicine (TKM) Integrated Research, Korea Institute of
Oriental Medicine (KIOM), 483 Exporo, Yuseong-gu, Daejeon 305-811, Korea

Abstract — Diabetic cataract is a major complication of diabetes mellitus. Excess accumulation of sorbitol plays an important
role in the pathogenesis of diabetic complications such as cataract formation. In this study, we investigated the inhibitory effect
of the extract of the aerial parts of Aster koraiensis (AK) on diabetic cataractogenesis. To examine this further, we evaluated
sorbitol accumulation during cataract development using streptozotocin-induced diabetic rat, an animal model of type 1 dia-
betes. Diabetic rats were treated orally with AK (100 mg/kg and 200 mg/kg body weight) once a day orally for 9 weeks. In
vehicle-treated diabetic rats, lens opacity was increased, and lens fiber swelling and membrane rupture were observed. In addi-
tion, sorbitol accumulation in diabetic lens was markedly enhanced. However, AK treatment delayed the progression of diabetic
cataract through the inhibition of sorbitol accumulation, and prevented lens fiber degeneration in a dose-dependent manner.
These observations suggest that AK treatment can delay the progression of lens opacification in the diabetic rats during the early

diabetic cataractogenesis.
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Table 1. Body weight and eye weight of experimental rats.
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Fig. 1. Slit-lamp microscopy. Representative image of lenses
from normal control rat (Nor), streptozotocin induced diabetic
rat (DM), DM rat treated with AK at concentration 100 mg/kg
(AK-100) and DM rat treated with AK at concentration
200 mg/kg (AK-200).

Body weight (g) Eye (g/kg)
Group — - -
Initial Final Left Right
Nor 301.3+10.4 475.9+10.7 0.33£1.91 0.32+1.91
DM 243.1+1.89 208.5+12.1° 0.73£2.22%* 0.73£2.22%
AK-100 241.5+2.72 205.5+23.1 0.72+1.75 0.73£1.75
AK-200 233.8+4.14 206.0£16.39 0.74£2.0 0.75£1.99

Normal control rat (Nor), streptozotocin induced diabetic rat (DM), DM rat treated with AK at concentration 100 mg/kg (AK-
100) and DM rat treated with AK at concentration 200 mg/kg (AK-200). All data are expressed as meanstSE, n=4. *p<0.001

vs. normal rat.
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Fig. 2. Cataract development in AK treated rat and analysis of
lens opacities. (A) Representative image of lenses from normal
control rat (Nor), streptozotocin induced diabetic rat (DM),
DM rat treated with AK at concentration 100 mg/kg (AK-100)
and DM rat treated with AK at concentration 200 mg/kg (AK-
200). (B) All opacities were analyzed from each lens. All data
are expressed as meanstSE, n=7. *p<0.001 vs. normal rat,
#p<0.001 vs. streptozotocin induced diabetic rat.

N ol
& ¢
Fig. 3. Accumulation of sorbitol in the lens of diabetic rat.
Normal control rat (Nor), streptozotocin induced diabetic rat
(DM), DM rat treated with AK at concentration 100 mg/kg
(AK-100) and DM rat treated with AK at concentration
200 mg/kg (AK-200). All data are expressed as meanstSE,
n=4. *p<0.001 vs. normal rat, #p<0.001 vs. streptozotocin
induced diabetic rat.
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Fig. 4. Degeneration of lens fiber. Representative image of
lenses from normal control rat (Nor), streptozotocin induced
diabetic rat (DM), DM rat treated with AK at concentration
100 mg/kg (AK-100) and DM rat treated with AK at
concentration 200 mg/kg (AK-200). Lens sections were stained
with rhodamine-labeled wheat-germ agglutinin. X 200
magnification.
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Table TI. Inhibitory activity of AK on aldose reductase in
vitro

Sample Conc. lnhibition IC,,
(ug/ml) (%) (ug/ml)

AK 0.5 24.09+1.26 1.75+0.08
1 40.15£1.67
2.5 62.77+2.19

T™G* 3.72 33.03+4.36 5.41+0.13
4.66 40.27+1.36
5.59 51.58+0.78

Inhibitory activity was expressed as meantS.D. of triplicate
experiments. IC;, values were calculated from the dose
inhibition curve.

"TMG (3.3-Tetramethyleneglutaric acid) was used as positive
control.
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72k STt (Fig. 4).
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