J East Asian Soc Dietary Life 205
17(2): 205~212 (2007)

ra
gk
on

0

of Aok 2§l E=ZEE0| Streptozotocin &t EHxA ElF o
oladl &3 nsx|E Fxo o|xl= &3

—_

¥

5 AL
TR
AT A EG Lt

Effects of a Natural Medicinal Multi-plant Extract on Blood Glucose, Insulin Levels,
and Serum Malondialdehyde Concentrations in Streptozotocin-induced Diabetic Rats

Hyung-Rea Park and Jung-Soon Cho'
Dept. of Food and Nutrition, Myong-Ji University, Yong-in, Kyunggido, 449-728, Korea

Abstract

This study was designed to investigate a natural medicinal multi-plants extract (BGS515), which consisted of multi
extracts of Mori folium, Rehmannia glutinosa Liboschitz, Dioscorea japonica, Lycii fructus, and Astragalus radix, on blood
glucose, insulin levels, and serum malondialdehyde (MDA) concentrations in streptozotocin-induced diabetic rats. Strep-
tozotocin (STZ) induces a type 1 diabetes mellitus in rats. Type 1 is usually characterized by the presence of islet cell
autoantibodies (ICA), autoantibodies to insulin (IAA), and autoantiboides to glutamic acid decarboxylase (GAD), which
identify the autoimmune process that leads to S-cell destruction. Thirty-five male Sprague-Dawley (SD) rats weighing 150
~170 g each (6 weeks old) were randomly divided into one control (Group A) and 4 STZ-induced diabetic groups, and
were subjected to one of the following treatment for 12 weeks. Groups A and B were fed basal diets and Group C, D,
and E received the same diets as groups A and B, but with supplements of 150 mg/kg, 300 mg/kg, and 600 mg/kg of
BGS515 orally for 12 weeks, respectively. Diabetes was induced in Groups B, C, D, and E by intravenous injection of 45
mg/kg of STZ per body weight in sodium citrate buffer (pH 4.5) via the tail vein. In the BG515 groups, we found increases
in serum insulin levels, compared to the STZ-control group, but these data were not significant. In contrast, blood glucose
and serum MDA concentrations decreased in the BGS15 groups compare to the STZ-control group. At the 5th week, in
all the BGS15 administered groups, there were decreases in serum blood glucese levels compared to the STZ- control
group, and this activity was very strong in the BG515-1 group at the 12th week. These results suggest that natural
bio-complex compounds (BG515) may slightly suppress STZ-induced changes in serum MDA concentration via the
maintenance of serum insulin levels, due to the prevention of S-cell and glucagon destruction by STZ.

Key words : Natural medicinal plants-extracts (BG515), streptozotocin, induced diabetic rats, insulin, blood glucose,
serum malondialdehyde concentration.
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Table 1. The composition of experimental diets (%)
Ingredients Ba'sal Groupsl)
diet Normal STZ-control BG515-1 BG515-2 BG515-4
Sucrose 45.00 45.00 45.00 45.00 45.00 45.00
Casein 20.00 20.00 20.00 20.00 20.00 20.00
Corn starch 15.00 15.00 15.00 15.00 15.00 15.00
Corn oil 10.00 10.00 10.00 10.00 10.00 10.00
Cellulose 5.00 5.00 5.00 5.00 5.00 5.00
Mineral(AIN-76)" 3.50 3.50 3.50 3.50 3.50 3.50
Vitamin(AIN-76)” 1.00 1.00 1.00 1.00 1.00 1.00
DL-methionine 0.30 0.30 0.30 0.30 0.30 0.30
Choline bitartrate 0.20 0.20 0.20 0.20 0.20 0.20
Streptozotocin 45 mg/kg 45 mg/kg 45 mg/kg 45 mg/kg
BG-515" 150 mgkg/day 300 mg/kg/day 600 mgkg/day

" Normal: basal diets, STZ-Control: basal diets + STZ(45 mg/kgB.W.),
BG515-1: basal diets + STZ(45 mg/kgB.W.) + BG515-150 mg/kg/day,
BGS515-2: basal diets + STZ(45 mg/kgB.W.) + BG515-300 mg/kg/day,
BG515-4: basal diets + STZ(45 mg/kgB.W.) + BGS515-600 mg/kg/day 3).

2 AIN 76 Vitamin Mixture(Modified without vitamin E and vitamin A); g/kg of mix: Thiamin hydrochloride 0.6; Riboflavin 0.6;
Pyridoxine hydrochloride 0.7; Nicotinic acid 3.0; D-calcium pantothenate 1.6; Folic acid 0.2; D-biotin 0.02; Cyanocobalamin 0.001:
Cholecalciferol(400,000 1U/g) 0.25; Manaquinone 0.005; Ascorbic acid 0.2; Sucrose, finely powdered 992.824.

% AIN 76 Salt mixture; g/kg of mix: Calcium phosphate, dibasic 500; Sodium chloride 74; Potassium citrate(tripotassium monchydrate)
220; Potassium sulfate 52; Magnesium oxide 24; Manganous carbonate 0.63; Ferric citrate (16~17% Fe) 6; Zinc carbonate(70% Zn)
1.6; Cupric carbonate(53~55% Cu) 0.3; Potassium iodate 0.01; Sodium selenate 0.01; Chromium potassium sulfate 0.55; Sucrose,
finely powdered 118.03.
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Table 2. Blood glucose levels in diabetic rats fed on experimental diets for 12 weeks"? (mg/dL}
Group”
Weeks
Normal STZ-control BG515-1 BG515-2 BG515-4

0 86.14+2.82 376.71x£17.33 377.14+£20.34 375.86+17.78 375.14£17.4
Ist 89.57+2.87 386.43+25.36 409.43+29.69 395 £24.76 436.71+19.75
2nd 93 4253 420.14+14.48 365.71+30.59 409 +£19.25 384.29+20.79
3rd 90.43+2.77 365.14+14.36 351.43431.15 363.71+10.41 362.29+14.7
4th 86.14+2.82 376.71£17.33 377.14£20.34 375.86+17.78 375.14+17.4
5th 88.71+3.31 34371+ 9.36 267.29+24.56 27114+ 7.3 266.14+14.99
6th 94.71+4.64 350.29+ 7.03 255.71£33.61 275.714£34.88 292.43+20.91
7th 91.43+4.81 336.86+= 4.93 276  +38.66 301.86+21.15 261.71£33.21
8th 90.14+4.84 328.14+10.45 223.57+32.75 268.71+33.24 268.29+26.74
9th 90.1442.96 328.86+ 9.22 225.14427.15 260.57+£29.13 270.00£20.30
10th 86.43+2.67 336.29+18.43 230.43+24.75 260.86+30.85 275.29+16.31
11th 89.86+3.23 334.57+13.96 228.14+28.64 258.86+31.93 264.29+24.5
12th 88.29+3.68 330.57x11.71 224.57+29.03 255.71+£21.17 263.71+21.72

Y Values are mean=S.D., n=7.

? Same alphabet doesn't mean different value significantly at p<0.05 by Duncan's multiple range test.
* Normal: basal diets, STZ-Control: basal diets + STZ(45 mg/kg - B.W.),

BG515-1: basal diets + STZ(45 mg/kg - B.W.) + BG515-150 mg/kg/day,

BG515-2: basal diets + STZ(4S mgkg - B.W.) + BG515-300 mg/kg/day,

BG515-4: basal diets + STZ(45 mg/kg - BW.) + BG515-600 mg/kg/day.
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Table 3. Insulin levels of diabetic rats fed on the expe-
1,2)

rimental diets for 12 weeks"” (ng/dL)
Group”
Insulin  Normal S1Z- BG BG BG
U A control  515-1 5152 5154

13.89+1.1* 4.37+1.14° 6.85+1.61° 7.67+1.52° 6.92+] 41°

Y Values are meantSD, n=7.

? Same alphabet doesn't mean different value significantly at p<
0.05 by Duncan's multiple range test.

 Normal: basal diets, STZ-Control: basal diets + STZ(45 mg/k
g+ BW),
BG515-1: basal diets + STZ(45 mg/kg - BW.) + BG515-150
mg/kg/day,
BG515-2: basal diets + STZ(45 mg/kg - BW.) + BG515-300
mg/kg/day,
BG515-4: basal diets + STZ(45 mg/kg - BW.) + BG515-600
mg/kg/day.
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Table 4. Serum MDA concentration in rats fed on ex-
perimental diets for 12 weeks"? (%)

Group3)

MDA Normal STZ-control BG515-1 BG515-2 BG515-4

10012 155+19 107+16 12115 116£18

Y Values are meanzSD, n=7.

? Same alphabet doesn't mean different value significantly at p<
0.05 by Duncan's multiple range test.

% Normal: basal diets; STZ-Control: basal diets + STZ(45 mg/k
g -B.W),
BG515-1: basal diets + STZ(45 mg/kg - B.W.) + BG515-150
mg/kg/day,
BGS515-2: basal diets + STZ(45 mg/kg - BW.) + BG515-300
mg/kg/day,
BG515-4: basal diets + STZ(45 mg/kg - BW.) + BG515-600

mg/kg/day.
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