J. ENVIRON. TOXICOL.
Vol. 21, No. 2, 139~ 146 (2006)

Antidiabetic and Antioxidant Effects of
Chunggugjang Powder in Streptozotocin-Induced
Diabetic Rats

Hye Jong Kim and Youngchul Kim

Department of Public Health, Keimyung University, Daegu 702-701, Korea

ABSTRACT

The purpose of this study was to investigate the effects of dietary chunggugjang powder on blood glucose
level and hepatic activities of antioxidant enzymes in normal and streptozotocin (STZ)-induced diabetic rats.
Sprague-Dawley male rats (200~220 g) of six groups including normal group fed normal diet (N), diabetic
group fed normal diet (C), diabetic groups fed chunggugjang powder diet (DC-1%, DC-5%, DC-10%, DC-
20%) were used for the experiments. Diabetes was induced by single intraperitoneal injection of streptozotocin
as a dose of 70 mg/kg body weight. After 3 weeks the animals were sacrificed and hepatic activities of antioxi-
dant enzymes, serum level of glucose and organ weight were evaluated. Food and water intakes were higher in
diabetic groups than normal group. Body weight gain and food efficiency ratio were lower in diabetic groups.
However, they were higher in chunggugjang diet groups (DC) than normal diet group (C). The serum glucose
levels were significantly lower (p<<0.05) in the diabetic groups fed chunggugjang diet (DC-10%, DC-20%)
than diabetic group fed normal diet (C). Hepatic activities of superoxide dismutase, catalase, glutathione perox-
idase and glutathione S-transferase were lower in diabetic groups than normal group and they were significant-
ly lower in diabetic groups fed chunggugjang diet (DC-20%) compared to diabetic rats fed normal diet (p<
0.05). In conclusion, these results indicated that chunggugjang powder would have antidiabetic and antioxidant
effects in STZ-induced diabetic rats.
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Table 1. Composition of experimental diets (%)
. Chunggug Chunggug Chunggug Chunggug
Normal diet jang-1% jang-5% jang-10% jang-20%
Casein 20.00 19.65 18.27 16.55 13.09
DL-Methionine 0.30 0.30 0.30 0.30 0.30
Choline bitartrate 0.20 0.20 0.20 0.20 0.20
Corn starch 15.00 14.94 14.70 14.39 13.79
Sucrose 50.00 49.71 48.54 47.08 44.15
Cellulose 5.00 5.00 4.98 4.95 491
Mineral mix 3.50 3.45 3.27 3.03 2.56
Vitamin mix 1.00 1.00 1.00 1.00 1.00
Corn oil 5.00 4.75 3.75 2.49 -
Chunggugjang - 1.00 5.00 10.00 20.00
Total 100.00 100.00 100.00 100.00 100.00
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Table 2. Water intake, food intake, body weight gain and food efficiency ratio of STZ-induced diabetic rats

Groups" Diabetic groups
Items N C DC-1 DC-5 DC-10 DC-20
"‘(’;‘Ef/(;g‘y‘;ke 2024141 273.50-£12.48" 272.004852% 269.50£4.93" 269.00+1.63" 268.00+4.97
Fé’g‘jﬂ;'y‘;ake 19204£0.63  34.93+234"%  3458+142%  3443+£1.77%  38.49+0.78"+ 37.5340.49"
Bg‘firyl (Vgigh‘ 93.50+3.54 —17.00+1421" —18.25+13.65" —14.25+2502" —0.75+6.34% —325+11.0"

Ff;foef{};‘)ency 4684034 —048+037" ~0524037" —0.44+0.78" —0.02+0.16" —0.09-+0.29"

YN : Normal-Normal diet, C : Diabetes-Normal diet, DC-1: Diabetes-Chunggugjang 1% diet, DC-5: Diabetes-Chunggugjang 5% diet, DC-
10: Diabetes-Chunggugjang 10% diet, DC-20: Diabetes-Chunggugjang 20% diet. “Food efficiency ratio: body weight gain/food
intake,Values are mean & SD of 4 rats.

#Significantly different from the normal group by t-test (p< 0.01).

*Significantly different from the diabetes-normal group by t-test (p<<0.05).

4) Glutathione S-transferase (GST) 120.0
GST9) &A= Habig £(1974)¢] ¥l ule} 100.0 mN
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. . ’ -
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5) 2 =xj9| Cim BraF 2% ~400
2+ 23 F A g2k Lowry S-(1951)8] -60.0
i ing EEITozm A
4 i“ u:]-?]- bf)Vlne serum albuming L i Fig. 1. Body weight gain of diabetic rats fed the experimen-
43l A3 tal diets for 3 weeks. Values are mean+SD of 4
rats. *Significantly different from the normal group
7. Xg A by t-test (p<0.01).
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Table 3. Changes in blood glucose of diabetic rats fed the experimental diets for 3 weeks

Diabetic groups

Weeks N
C DC-1 DC-5 DC-10 DC-20
0 12200%5.67  794.33£97.11"  795.67+103.03% 812.25+120.97" 795.50+151.43" 785.00+182.98"
1 103.50£2.12 1050.33+£419.32% 771.67+117.19" 1089.00+£301.92*  889.25+53.04" 837.67+36.69"
2 107.00+11.31 971.67+340.21% 1262.67+164.61" 1126.50+364.56" 1114.50+416.23* 922.33+257.83*
3 TL504£2.12 73233458717 716.67£73.71%  61475+38.13%  675.00+35.36%  675.67+119.97%
Values are mean=+SD of 4 rats, Unit: mg/dL
The value with a sharp-note is significantly different from the normal group by t-test (*: p<0.05, *: p<0.01).
Table 4. Serum glucose and insulin levels of diabetic rats fed the experimental diets for 3 weeks
Diabetic groups
Items N
C DC-1 DC-5 DC-10 DC-20

Glucose (mg/dL) 151.50£3.54 814.75+57.71" 716.33+65.55" 755.00+81.06" 723.75+£28.27""+ 711.00+42.79"*

Insulin (pmol/L) 132.59+0.54  56.25+0.49*

54.61+2.40"

54.52+1.38"  57.36+3.04"  55.65+£2.41%

Values are mean=+ SD of 4 rats.
#Significantly different from the normal group by t-test (p<0.01).

*Significantly different from the diabetes-normal group by t-test (p<0.05).
g y group by P
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Table 5. Organ weights in diabetic rats fed the experimental diets for 3 weeks

Diabetic groups

Organs N

C DC-1 DC-5 DC-10 DC-20
Liver 9.815+0.09" 9.215+0.69 9.138+0.34 9.895+0.52  10.318+1.09 9.728+0.40
3.095+0.01% 5.105+0.26"  4.965+0.41% 5.556+1.23 4.980+0.38"  4.970+0.23%
. 2.410+0.01" 2.755+0.20 2.74540.20 2.715+0.24 3.018+0.42 2.843+0.26
Kidney 2) 4 # i s i
0.759+0.01 1.530+0.14 1.489+0.13 1.502+0.15 1.451+0.09 1.450+0.09
DAbsolute organ weight: g. "Relative organ weight: g/100 g body weight.
Values are mean +SD of 4 rats.
#Significantly different from the normal group by t-test (p<0.01).
Table 6. Effect of Chunggugjang on hepatic SOD, CAT, GPX and GST activities in STZ-induced diabetic rats
Diabetic groups
Items N
C DC-1 DC-5 DC-10 DC-20
SOD"  125.96+51.86  36.3942.08" 35.68 +7.84 25.11+11.20"  30.48+8.27* 18.24 4279
CAT? 16.09+2.81 12324270 10.90+3.25 7.68+1.35% 8.76 +0.65"* 6.61+1.52%
GPX? 8.24+0.74 8.87+1.34 8.294+0.37 6.72+0.65% 7.33+0.73 6.0240.58"
GSTY  480.50+37.69 391.69+41.08 391.35+35.157 374.04+47.37  34589+69.81  332.65+9.44"«

YUnit: U(50% inhibition of autoxidation of hematoxylin) mg protein/min., Unit: H»O» nmole reduced/mg protein/min., *Unit: nmole
NADPH oxidized/mg protein/min., “Unit: nmole 2, 4-dinitrobenzene-glutathione conjugate/mg protein/min.

Values are mean+SD of 4 rats.

The value with a sharp-note is significantly different from the normal group by t-test (*: p<0.05, **: p<0.01).
The value with an asterisk is significantly different from the diabetes-normal group by t-test (*: p<0.05, **: p<0.01).
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0.05).
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