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Effect of A Dietary Supplement NLG381 on Blood Glucose and
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Abstract

A dietary supplement NLG381 containing milk protein, dried yeast, silk peptide, and vitamins, was fed
to streptozotocin-induced diabetic rats, and the changes in the concentrations of glucose, cholesterol and
lipid in blood were investigated. The experimental rats were divided into five groups: normal, NLG381,
streptozotocin-induced diabetes (STZ), SN (NLG381 was fed for 3 weeks after the induction of diabe-
tes), and NS group (diabetes was induced after 3 weeks of NLG38! feeding). There was a significant
decrease in body weight in all groups, and food efficiency ratio of STZ group and SN group was lower
than that of normal group. Glucose level in blood of STZ was 5 times higher than that of normal, but
NS group was 40% lower than STZ group. STZ group was higher than normal group whereas SN
group was lower than STZ group in total cholesterol content. HDL cholesterol level of SN group and
NS group was higher than that of STZ group. Triglyceride content of STZ group was 5 times higher
than that of normal group, but NS group and SN group was significantly decreased when compared
with STZ group. For atherogenic index, STZ group was higher than normal group, whereas NS group
and SN group was greatly decreased when compared with STZ group.

Key words: streptozotocin-induced diabetic rats, NLG381, cholesterol, atherogenic index
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Table 1. Composition of NLG381

Raw material Amount Percentage
(mg / capsule) (% / capsule)
Milk protein 230.4000 25.6000
Dried yeast 35.2350 3.9150
(Cr: 2,000 ppm)
Silk protein 9.0000 1.0000
Bitter melon 18.0000 2.0000
Zinc oxide 21.1680 2.3520
Calcium lactate 9.9990 1.1110
. Ferrous lactate 16.1100 1.7900
Main L. .
ingre diemSNlcotmamlde 10.8360 1.2040
Vitamin E 8.0010 0.8890
Vitamin C 16.0380 1.7820
Vitamin A oil 1.1700 0.1300
Vitamin B1 0.9360 0.1040
(as thiamin HCI)
Vitamin B2 0.9990 0.1110
Vitamin B12 0.0009 0.0001
Vitamin D3 1.0800 0.1200
Soybean oil 485.0271 53.8919
Other
ingredients Yellow beeswax 18.0000 2.0000
Lecithin 18.0000 2.0000
Total 900.0000 100.0000
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Table 2. Formula of basal diet

Composition Content (%)
Moisture 12.5
Crude protein 235
Crude fat 59
Crude ash 5.9
Crude fiber 39
Nitrogen free extracts © 483

Total 100.0
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Table 3. Classification of experimental groups

Treatment 1* week 2 week
Group STZ? NLY STZ
Normal"
NL
STZ
SN1
SN2
SN3
SN4
SN5 -
NS1 +
NS2 - +
NS3 - + -
-+—
+

2
7]
—
N

STZ NL

.
1]
.

1
N

I
1
1

NS4 -
NS5 -

YNormal: Normal diet

NL: Normal diet + NLG381 (25 mg/kg body weight/day) for 4 weeks

STZ: Normal diet + injection of streptozotocin (100 mg/kg body weight/day)

SN1: Normal diet + injection of streptozotocin (100 mg/kg body weight/day), and then NLG381 (2.8 mg/kg body weight/day) for 3 weeks
SN2: Normal diet + injection of streptozotocin (100 mg/kg body weight/day), and then NL.G381 (8.3 mg/kg body weight/day) for 3 weeks
SN3: Normal diet + injection of streptozotocin (100 mg/kg body weight/day), and then NLG381 (25 mg/kg body weight/day) for 3 weeks
SN4: Normal diet + injection of streptozotocin (100 mg/kg body weight/day), and then NLG381 (75 mg/kg body weight/day) for 3 weeks
SN5: Normal diet + injection of streptozotocin (100 mg/kg body weight/day), and then NLG381 (225 mg/kg body weight/day) for 3 weeks
NS1: Normal diet + NLG381 (2.8 mg/kg body weight/day) for 3 weeks, and then injection of streptozotocin (100 mg/kg body weight/day)
NS2: Normal diet + NLG381 (8.3 mg/kg body weight/day) for 3 weeks, and then injection of streptozotocin (100 mg/kg body weight/day)
NS3: Normal diet + NLG381 (25 mg/kg body weight/day) for 3 weeks, and then injection of streptozotocin (100 mg/kg body weight/day)
NS4: Normal diet + NLLG381 (75 mg/kg body weight/day) for 3 weeks, and then injection of streptozotocin (100 mg/kg body weight/day)
NS5: Normal diet + NLG381 (225 mg/kg body weight/day) for 3 weeks, and then injection of streptozotocin (100 mg/kg body
weight/day)

ASTZ: Streptozotocin

INL:NLG381
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Table 4. Food intake of rats fed experimental diets for 4 weeks (unit: g/day rat)

Group/week 1 2 3 4

Normal" 18.9+0,29d 21.840.7% 21.4+1.1% 23.4+0.1°
NL 18.620.7% 21.8+0.3°% 20.9+0.3° 21.740.6°
STZ 17.0£1.7° 20.7+1.28 21.9+1.5% 23.910.5°
SN1 18.1£0.7° 24.3+1.5° 24.6+1.6° 24.71.1°
SN2 22.9+2.8° 31.545.8° 27.144.12 26.6+4.0°
SN3 16.612.5" 23.3+1.4% 21.3%1.5% 21.741.3°
SN4 18.5+1.3% 26.8+1.0° 22.8+1.7% 23.6+0.6°
SN3 18.843.0°% 23.34] 3% 21.7+1.5% 21.5+1.7°
NSl 18.9+0.5% 21.240.7% 22.6140.3% 17.2+1.5°
NS2 19.9+0.1%¢ 22.940.2°%f 22.840.1% 17.240.4°
NS3 19.6+0.8™% 23.8+1.24 23.440.6% 17.6+0.6°
NS4 20.420.2% 22.240.1%% 21.8+0.3% 19.0+0.5¢
NS5 20.4+0.2° 22,4204 22,1402 16.140.9

YSee the legend of Table 3.
DAll values are mean+SD.

HValues within a column with different superscripts are significantly different at p < 0.05 by Duncan’s multiple range test.
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Table 5. Change of body weight of rats fed experimental diets for 4 weeks (g/week rat)
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Table 501]*1 HiE npet 2ol STZ

Group/week 1 2 3 4

Normal” 52.3+3.1° 55.2459* 47.7£22.8° 23.8+17.9°
NL 49.1+6.2° 52.6+4.5° 28.7430.2%® 46.2439.3
STZ -3.3£18.1° 7.4422.5° 4.5%+14.54 21.5425.8"
SN1 -3.8+19.5¢ 5.418.6% 21.3£38.0" 7.1+8.8%
SN2 8.1+8.7 4.5+16.3% 4.8+13.9% 7.3+6.4%
SN3 9.2+13.1¢ -0.1%17.7>¢ -6.9+12.3¢ 6.0+7.3%
SN4 -12.845.5% -4.444.8 -3.115.2¢ 1.74£3.9¢
SN5 -15.448.5¢ 93+14.9° -5.944.0° 3.948.0™
NS1 53.6+4.9° 55.447.8° 47.84£9.3° -20.4+31.9¢
NS2 55.2£3.9* 57.4+4.8° 43.146.1° -49.2+14.5°
NS3 56.3+4.3* 58.1£3.9° 32.8+30.0° -27.0+32.4°
NS4 50.4+2.8* 51.2£3.0° 37.113.6® -24.0+12.3¢
NS5 52.4+4.0* 53.5£2.7° 37.316.1* -32.8+6.8%

See the legend of Table 3.

PAll values are meantSD.

9Values within a column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Food efficiency ratio of rats fed experimental diets for 4 weeks

Group/week 1 3 4
Normal" 0.40+0.03°2 0.36+0.04° 0.32+0.16° 0.1440.11°
NL 0.38+0.04% 0.34+0.03° 0.20+0.21% 0.31+0.27°
STZ -0.03+0.15° 0.0520.15° 0.02+0.09* 0.13+0.16°
SN1 -0.03+0.16° 0.03+0.05™ 0.12+0.21 0.04+0.05°
SN2 0.05+0.05° 0.01£0.07* 0.02+0.07% 0.0440.04°
SN3 -0.07+0.13% 0.00+0.11% -0.05+0.09° 0.04+0.05°
SN4 -0.10+0.05* -0.03+0.03° -0.02+0.03° 0.01+0.02°
SN5 -0.1240.08° -0.10+0.03¢ -0.04+0.03¢ 0.03+0.06°
NS1 0.40+0.04° 0.3740.05* 0.30+0.06® -0.1940.26°
NS2 0.40+0.03* 0.360.03" 0.27+0.04% -0.4040.12¢
NS3 0.4140.03° 0.35+0.02° 0.20+0.18* -0.22+0.26°
NS4 0.35+0.02° 0.33+0.02° 0.2410.02*° -0.18+0.09°
NS5 0.37+0.03* 0.34+0.02° 0.24+0.04* -0.30+0.07°

See the legend of Table 3.
2All values are meantSD.

Values within a column with different superscripts are significantly different at p < 0.05 by Duncan’s multiple range test.
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Table 7. Effects of NLG381 on plasma glucose concentration and lipid composition in rat fed with experimental diet for

4 weeks
Plasma Plasma total Plasma HDL .Plasma.l Plasma LDL Atherogenic
Group glucose cholesterol cholesterol triglyceride cholesterol Index
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Normal" 162.89+6.75" 83.44+7.42° 54,68+4.18" 117.67£30.17¢ 48.98+10.73® 0.53+0.19°
NL 159.56+12,75™ 88.33+6.42° 54.48+5.96 139.67£20.68¢ 49.50+6.04° 0.64+0.19™
STZ 797.50£19.84°  141,75+13.75™ 72.3544.71° 632.13£66.97° 0.85+16.61° 0.97+0.24*
SN1 768.13£16.53° 129.88+9.97¢ 75.46+3.22% 540.88+46.06™ 6.61+10.89 0.7240.15%
SN2 691.43+13.40° 125.57+6.65° 75.01£2.83¢ 417.714+45.05° 27.03+7.77% 0.68+0.13%
SN3 730.88+31.88° 132.13+10.83% 81.2449.68 364.75+72.91" 42.93+11.53% 0.65+0.21"
SN4 727.00+21.47° 148.25+10.17* 85.79+8.23%° 430.75+60.02° 44.94%11.22% 0.74£0.19°
SNS5 688.00£19.47° 152.67+£26.57° 87.97+7.78® 405.56+69.17¢ 53.96£14.63° 0.74£0.12°
NS1 545.17422.39" 148.67+2.90% 84.1846.23" 575.00446.22° 16.83£9.41* 0.78£0.12°
NS2 502.17+13.92¢8 132.67£19.89 83.55+8.38" 393.83+25.88°" 37.19423.16™ 0.59+0.20™
NS3 568.43+28.18°  135.57+17.18™ 82.79+2.67™ 409.29+29.63% 37.16+18.92* 0.64+0.23"
NS4 574.60£22.87°  142.00£12.56™ 89.20+7.70° 489.00427.76° 29.36+15.28% 0.60+0.10™
NS5 489.40+£27.04% 148.40+5.09® 90.74+2.43* 523.00+23.74% 25.65+8.67% 0.64+0.09"
"See the legend of Table 3.

PAll values are meanzSD.

JValues within a column with different superscripts are significantly different at p < 0.05 by Duncan’s multiple range test.
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