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Effects of YK-209 Mulberry Leaves on Antioxidative Defense System of Liver
in Streptozotocin-Induced Diabetic Rats

Su-Kyung Yoo and Soon-Jae Rhee'

Dept. of Food Science and Nutrition, Catholic University of Daegu, Gyungsan 712-702, Korea

Abstract

The purpose of this study was investigated the effects of YK-209 mulberry leaves on antioxidative defense sys—
tem of liver in diabetic rats induced with streptozotocin (STZ). Male Sprague-Dawley rats weighing 100+10 g
were randomly assigned to one normal and four STZ-induced diabetic groups; YK-209 mulberry leaves free diet
(DM group), 0.1% YK-209 mulberry leaves diet (DM-0.1Y group), 0.2% YK-209 mulberry leaves diet (DM-0.2Y
group) and 0.4% YK-209 mulberry leaves diet (DM-0.4Y group). Diabetes was induced by intravenous injection
of 55 mg/kg body weight of STZ in sodium citrate buffer (pH 4.3) via tail vein after 4 weeks feeding of experimental
diets. Rats were sacrificed at the 9th day of diabetic states. Liver weight in all four diabetic groups were higher
than normal group, but YK-209 mulberry supplementation groups were lower than DM group. Hepatic superoxide
dismutase (SOD) activity was significanily decreased in all diabetic groups, compared with normal group. Hepatic
glutathione peroxidase (GSHpx) activity was 7.3% decreased in DM group, compared with normal group, but
those of DM-0.1Y and DM-0.2Y groups were maintained the normal level. The hepatic thiobarbituric acid reactive
substances was markedly increased by 144% in DM group, compared with normal group, but those of DM-0.1Y,
DM-0.2Y groups were maintained the normal level. The contents of lipofuscin in liver were increased by 100%
in DM group, compared with normal group, but those of DM-0.1Y, DM-0.2Y and DM-0.4Y groups were decreased
to 42%, 43% and 44%, respectively, compared with DM group. The hepatic superoxide radical (Oz") contents in
DM group were increased to 81%, compared with normal group, but those of DM-0.1Y and DM-0.4Y groups were
similar to those of normal group. The present result indicate that YK-209 mulberry leaves regarded to suppress
lipid peroxidation as an free radical scavenger system by the inhibition of oxidative stress.
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9] 25 221 1°CH I, FEE 501 10%]Hek B fke-
A1 8] Z-E-ol streptozotocin 55 mg/kg b.w8 41418 0.1 M so-
dium citrate buffer(pH 4.3)el] =-oJ 4] mu] 28 Eale) F

PN

H
e rlo
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AE £33 T AHEES 72 ether 13 743 A

X O
A
ol A2 F|=x 4 AlZe] W Xz
1o 7)1 olzx]ake A3 -
B Aol ALEgH & YK-209 EE 0.2 o1 opzteg] & 7 Zhd oA —T’—i—ﬂ]} jxoao & #1319 Potter El
_ jh hi zers ARESEe] 0.25 M suc 0.5 mM
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Table 1. Composition of experimental diets (g/kg diet)
Groups Diabetic groupsm .
Ingredients Normal DM DM-0.1Y DM-0.2Y DM-04Y
Starch'’ 698 698 697 696 694
Casein” , 150 150 150 150 150
DL-methionine™ 2 2 2 2 2
Salt mixture” ) 40 40 40 40 40
Vitamin mixture” 10 10 10 10 10
Corn oil” 50 50 50 50 50
Cellulose” 50 50 50 50 50
Mulberry leaves™ - - 1 2 4
Total (g) 1000 1000 1000 1000 1000

"Pung Jin Chem. Co., Seoul, Korea.

TLactic Casein, 30 mesh, New Zealand Dairy Board, Wellington, NZ.

¥Sigma Chem. Co., St. Louis, Missouri, USA.

*AIN-76 salt mixture (g/kg mixture): CaHPO; + 2H:0 500, NaCl 74, KsCsHsOr - H:O 220, KsSO; 52, MgO 24, MgCOs (45~48% Mn)
3.5, Fe citrate (16 ~17% Fe) 6, Zn carbonate (709 Zn) 1.6, Cu carbonate (53 ~55% Cu) 0.3, KIO; 0.01, NaxSeOs - 5H 0 0.01, CrK(SOqy)» -

12H-0 0.530; filled up to 1,000 with sucrose.

*AIN-76 vitamin mixture (mg/kg mixture): Thiamin + HC] 600, riboflavin 600, pyridoxin + HCl 700, nicotinic acid (nicotinamide in
equivalent) 3,000, calcium pantothenate 1,600, folic acid 200, biotin 20, cyanocobalamin 1, retinyl palmitate or acetate 400,000 TU, DL-
a —tocopheryl acetate, 5,000 IU, cholecalciferol (100,000 IU) 2.5, menaquinone 5, filled up to 1,000 with sucrose.

%Dong Bang Oil Co., Seoul, Korea.

7‘Sigma Chem. Co. CMC (sodium carboxyl methyl cellulose, non-nutritive fiber), St. Louis, Missouri, USA.

YK-209 mulberry leaves powder.

DM group: injection of streptozotocin+0% YK-209 mulberry leaves.
DM-0.1Y group: injection of streptozotocin+0.1% YK-209 mulberry leaves.
DM-0.2Y group: injection of streptozotocin+0.2% YK-209 mulberry leaves.
DM-0.4Y group: injection of streptozotocin+0.4% YK-209 mulberry leaves.
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Superoxide dismutase(SOD) ¥ glutathione peroxi-
dase(GSHpx) &4
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Table 2. Effect of YK-209 mulberry leaves on body weight,

liver weight and liver index in streptozotocin induced diabetic
rats

Groups Body weight Liver weight Liver Index
) : (g) (g) (g/100 g body wt)
Normal 2875+ 12,907 1067+ 0.12° 3.26 £ 0.01"
DM 253.0*1325° 1351 +0.14° 498 +0.07°
DM-01Y 2595+ 805> 1231 +0.10° 3.90 £0.10°
DM 02Y 2460+1258°  1237+0.17¢ 392 +0.15°
DM-04Y 2430+1203> 1257+ 0.10° 398007

"All values are mean*SE (n-10).

“Values within a column with different superscripts are signif-
icantly different at p<0.05 by Tukev's-HSD test.
Experimental conditions were same as give in Table 1.
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Table 3. Effects of YK-209 mulberry leaves on hepatic super-
oxide dismutase (SOD) and glutathione peroxidase (GSHpx)
activities in STZ-induced diabetic rats

SOD GSHpx

Groups (unit/min/ (nmol NADPH/min/

mg protein) mg protein)
Normal 450+ 042" 160.44+1.37°
DM 356+0.24° 148.72%2.11°
DM-0.1Y 3.75+0.10° 15843+ 7.76™
DM-0.2Y 372+0.15° 160.89+3.95°
DM-04Y 3.72+0.10° 14851 =453

PAll values are mean*SE (n=10).

?Values within a column with different superscripts are signi-
ficantly different each groups at p<0.05 by Tukey's test.
Experimental conditions were same as Table 1.

30

Reduced cytochrome ¢
(nmol/mg protein/min)

DM-0.1Y DM-0.2Y DM-04Y

Normal DM

Fig. 1. Effects of YK-209 mulberry leaves on superoxide
radical content in liver of STZ-induced diabetic rats.

All values are mean*SE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey’'s-HSD test.
Experimental conditions were same as Table 1.

5
O TBARS
4 r P Lipofuscin
3 F c
2F a c
a J—LZ c

1+
0 e 1

Normal DM DM-0.1Y DMO2Y DM0O4Y

Fig. 2. Effects of YK-209 mulberry leaves on thiobarbituric
acid reactive substance (TBARS) and lipofuscin contents of
liver tissue in STZ-induced diabetic rats.

All values are mean * SE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey's-HSD test.
Experimental conditions were same as Table 1.
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