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Effects of YK-209 Mulberry Leaves on Disaccharidase Activites of Small Intestine
and Blood Glucose-Lowering in Streptozotocin-Induced Diabetic Rats
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Dept. of Food Science and Nutrition, Catholic University of Daegu, Gyungsan 712-702, Korea
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Abstract

The purpose of this study was investigated the effects of YK-209 mulberry leaves on disaccharidase activites
of small intestine and blood glucose-lowering 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 0% mulberry leaves 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 3 weeks feeding of experimental diets. Rats were sacrificed at the 9th day of diabetic states.
The functional ingredients in the mulberry leaves, the 1-deoxynojirimycin (DN]) contents of YK-209 mulberry
leaves was higher than those of the Cheongil mulberry leaves. y — Aminobutyric acid (GABA) and rutin contents
of YK-209 mulberry leaves were 1.3 and 1.4 times higher than those of the Cheongil mulberry leaves, respectively,
and vitamin C contents of YK-209 mulberry leaves were also higher than those of the Cheongil mulberry leaves.
Intestine index was increased in all diabetic groups, compared with normal group but not significantly different
among all diabetic groups. Level of blood glucose was decreased in diabetic rats by supplementation YK-209
mulberry leaves. The disaccharidase activities in proximal part of intestine such as maltase, sucrase, and lactase
in YK-209 mulberry leaves supplementation groups were significantly lower than those of DM group. In conclusion,
this research indicated that the functional ingredients of YK 209 mulberry leaves were higher than those of
the Cheongil leaveses, and YK~-209 mulberry leaves has the hypoglycemic effect in STZ-induced diabetic rats.
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YK-209%19)o] Streptozotocin +& % x

Table 1. Composition of experimental diets (g/kg dicﬁ
Groups Diabetic _groups” o
’ DM- DM- DM-
Ingredients Normal DM 0.1Y 0.2Y 04Y
Starch” 698 698 697 696 694
Casein” , 15 150 150 150 150
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.

ILactic Casein, 30 mesh, New Zealand Dairy Board, Wel-
hngton N. Z.
¥Sigma Chem. Co., St. Louis, Missouri, USA.

Y AIN-76 salt mixture (g/kg mixture): CaHPO; + 2H»0 500, NaCl
74, KsCeHs0r - Ha0 220, KuS04 52, MgO 24, MgCOs (45~ 48%
Mn) 3.5, Fe citrate (16~17% Fe) 6, Zn carbonate (70% Zn) 1.6,
Cu carbonate (53~55% Cu) 0.3, KIO3 0.01, Na:SeO; + 5H.0O

_0.01, CrK(SO04): - 12H50 0.55; filled up to 1,000 with sucrose.

YAIN-76 vitamin mixture (mg/kg mixture): thiamin - HCl 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 IU, DL- @ tocopheryl acetate, 5,000 IU, cholecalciferol

(100,000 TU) 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+no supplementation
YK-209 mulberry leaves.

DM-0.1Y group’ injection of streptozotocin+0.19% YK-200
mulberry leaves.
DM-0.2Y group:
mulberry leaves.
DM-04Y group:
mulberry leaves.

injection of streptozotocin+0.2% YK-209

injection of streptozotocin+0.4% YK-209
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YK 209 29 7|54 MEsE
K-209 %<l % dd7}3l A ¥ 1-deoxyinojirimycin

DNJ ), etk AAlel ¥ aminobutyric acid(GABA) &
2 77.2] 51 vitamin C 2k Table 49} 20t} A &% 9] DNJ
o] ghaF2 1.93 mg/g, GABAE=FE 2.36 mg/ge] ™ vitamin
Cel #3213 mg/gd ek AUtk DNJ, GABA 2
vitamin C2| 7% Ao B v YK-200 %9 9] g}efo]
73] A vhebyteh Rutin®] 33 w8 YK-209 2.9)0]
297 mg/go 2 R Bl 214 mg/gol vl A =g)ch,

HES7H L 279 A
HY712 SR AFE2 AFE7HE, 249 F7E Table

Table 2. Proximate compositions in two varieties of mulberry

feaves (% dry weight.)
Mulberry Moisture Reducing Protein  Lipid Ash
leaves sugar
YK-209 5.6 40 21.1 21 9.00
Cheongil 55 43 21.2 39 9.00

Table 3. Mineral composition in two varieties of mulberry

leaves (mg/100 g dry weight)
Mulberry Ca Fe Na K
leaves
YK 209 247.4 79.7 48.6 2900
Cheongil 3254 59.1 65.8 3161

Table 4. Quantification of 1-deoxynojirimycin (DN]), 7 —ami~
nobutyric acid (GABA), L.-ascorbic acid (L-ASA) and rutin
in two varieties of mulberry leaves (mg/g dry weight)

Mulberry DNJ  GABA L-ASA  Rutin
leaves

YK_209 193 2.36 13 297
Cheongil 155 1.98 08 214
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Table 5. Body weight, body weight gains of experimental rats

Initial weight Final weight Weight gain

Groups (g) (g) (g)
During 3 weeks before STZ injection
Normal 20011298 3055+1251%  105t14.9™
DM 197+12.08 308.17+34.00 112+262
DM-0.1Y  192+12.05 293.00 +23.90 101+4.75
DM-02Y  183+1258 290.30 +23.92 107+1.08
DM-04Y  189+1203 293.4+23.42 104+2.06
During 9 days after STZ injection
Normal 307521350 331.5+12.90% 24.61+13.0°
DM 311.0%13.62 2430+13.25° -672+585"
DM-0.1Y  310.00+14.20 2495+805"  -602+4.72"
DM-02Y 310001500 2479+ 1258°  -62.1+487"
DM-04Y 305.00%3.56 2428+12.03° -622+7.78°

YAll values are meant SE (n=10).

?Values within a column with different superscripts are signifi-
cantly different at p<0.05 by Tukey’s-HSD test.
Experimental conditions were same as give in Table 1.
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Fig. 1. Changes in body weight in rats fed experimental diets
for 30 days.

Intravenous injection of streptozotocin (55 mg/kg of body weight)
in 0.1 M sodium citrate buffer (pH 4.3) via tail vein.

DM: 0% YK-209 mulberry leaves powder.

DM-0.1Y group: 0.1% YK-209 mulberry leaves powder.
DM-0.2Y group: 0.2% YK-209 mulberry leaves powder.
DM-0.4Y group: 0.4% YK-209 mulberry leaves powder.

Table 6. Effect of YK-209 mulberry leaves on intestine index
and intestine length in STZ-induced d/iﬁb_etic rats

Groups Intestine Intestine index Intestine length
b weight (g) (g/100 g body wt) (cm)
Normal — 7.64+047"*  242+039° 102751 19.65™
DM 11.74+0.98° 452+1.07 127.7+13.24
DM-0.1Y 11.11%1.09° 4.58+0.39" 11817+ 842
DM-0.2Y 10.44*+0.58 454+0.67 115.14+ 15,18

5.06*0.15" 1225+ 208

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

“Value within a column with different superseripts are signif-
icantly different at p<0.05 by Tukey's HSD test.
Experimental conditions were same as give in Table 1.

DM-04Y 12.07+1.21°
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F-3
o
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Fig. 2. Effects of YK-209 mulberry leaves on blood glucose
levels 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 in Table 1.
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Fig. 3. Effects of YK-209 mulberry leaves on maltase, sucrase
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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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