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Abstract

This study was conducted to investigate the anti-diabetic activity of Kocat-D1, which is widely used in

traditional medicine to treat diabetes in Shandong, China. Sprague Dawley rats (8 weeks of age) were separated into 4
groups: a normal control, streptozotocin (STZ)-induced diabetic rat group (DM control), Kocat-D1-1 (diabetic rat treated
with 0.25 g/kg/day hot water extract), and Kocat-D1-2 (diabetic rat treated with 1 g/kg/day hot water extract). After eight
weeks of treatment, the fasting blood glucose levels of the Kocat-D1-1 (334.3£32.9 mg/dL) and Kocat-D1-2 group
(259.5+35.0 mg/dL) were significantly lower when compared to the DM control group (451442.6 mg/dL). Furthermore, the
levels of glutamate oxaloacetate transaminase (GOT), glutamate pyruvate transaminase (GPT), albumin and high-density
lipoprotein (HDL) cholesterol in the serum of the Kocat-D1-2 group were significantly normalized when compared to the
DM control group. However, significant differences were not observed between the Kocat-D1-1 group and the DM control
group. Histochemical staining of the liver of the Kocat-D1-2 group revealed no fat accumulation. The insulin level was
significantly upregulated in the Kocat-D1-2 group (0.13+0.02 ng/mL) when compared to the DM control group (0.05+0.04
ng/mL). The relative volume of B-cells in the pancreas of the Kocat-D1-2 group (49.4+4.2%) also increased significantly
when compared to the DM control group (12.9+7.9%). These results suggest that Kocat-D1 exerts an anti-hyperglycemic

effect through the enhancement of insulin secretion.
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Table 1. Body weight, food intake, and water intake of each group

Parameter Normal control DM control Kocat-D1-1 Kocat-D1-2
Number of animal 8 10 10 10
Initial body weight (g) 281.6+0.5 275.1+£0.9 278.7+0.5 282.5+0.4
Final body weight (g) 443.2420.1 307.1£19.2 272.0£17.0 303.0+:16.2
Change of body weight (g)" 161.9+13.4 38.4+16.3 14.7+4.6 16.6+5.8
Food intake (g/day) 22+1.1 492429 537423 41.2+£3.4
Water intake (mL/day) 31.9+£2.1 230.0+10.0 206.7+18.7 198+14.2*

UChange of body weight (g) was calculated as final body weight minus initial body weight. Physiologic parameters for each group for 8 weeks.
Values are mean=SEM. Normal control: not induced diabetic rat, DM control: streptozotocin (STZ)-induced diabetic rat (STZ injected 50mg/kg,
i.p.), Kocat-D1-1: DM control treated with hot water extract 0.25 g/kg/day, Kocat-D1-2: DM control treated with hot water extract 1 g/kg/day.

*Significantly different from DM control (p<0.05).
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Fig. 1. Change of fasting glucose level STZ induced rat for 8
weeks. Values are mean+SEM. Normal control: not induced diabetic
rat, DM control: streptozotocin (STZ)-induced diabetic rat (STZ
injected 50 mg/kg, i.p.), Kocat-D1-1: DM control treated with hot
water extract 0.25 g/kg/day, Kocat-D1-2: DM control treated with
hot water extract 1 g/kg/day. *Significantly different from DM
control (p<0.05).
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Fig. 2. Blood glucose changes in STZ induced rat by oral glucose
tolerance test. Values are mean+SEM. Normal control: not induced
diabetic rat, DM control: streptozotocin (STZ)-induced diabetic rat
(STZ injected 50 mg/kg, i.p.), Kocat-D1-1: DM control treated with
hot water extract 0.25 g/kg/day, Kocat-D1-2: DM control treated
with hot water extract 1 g/kg/day. *Significantly different from DM
control (p<0.05).
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Table 2. GOT, GPT, albumin, and cholesterol levels in serum for 8 weeks

Parameter Normal control DM control Kocat-D1-1 Kocat-D1-2
GOT" (U/L) 112.3+8.4 41134313 307.7+44.2 247.0+33.4%
GPT? (U/L) 32.3£2.0 162.3£23.2 175.3+£33.1 116.3+£17.4*
Albumin (g/dL) 3.9+0.1 2.7+0.3 2.8+0.1 3.0+0.1
Total cholesterol (mg/dL) 47.0+1.8 56.0+4.5 53.3+£3.0 49.3+0.9%
HDL-cholesterol® (mg/dL) 26.8+3.9 11.7+£1.3 22.34+2.0* 26.8+1.2%
ALY 0.8+0.1 3.8+1.0 1.4+0.5%* 1.2+0.3*

Dglutamate oxaloacetate transaminase (GOT)

Jglutamate pyruvate transaminase (GPT)

Shigh density lipoprotein-cholesterol

Yatherogenic index: (Total cholesterol-HDI .-cholesterol)/HDI.-cholesterol.

Values are mean+SEM. Normal control: not induced diabetic rat, DM control: streptozotocin (STZ)-induced diabetic rat (STZ injected 50 mg/kg,
i.p.), Kocat-D1-1: DM control treated with hot water extract 0.25 g/kg/day, Kocat-D1-2: DM control treated with hot water extract 1 g/kg/day.
*Significantly different from DM control (p<0.05).

Table 3. The number and area of langerhans islet in pancreas

Parameter Normal control DM control Kocat-D1-1 Kocat-D1-2
Number (A) 107+15 1849 18+5 48+4%*
Area (mm) (B) 161+16 135+11 9421 08+14*
A/Bx100 66.2+3.8 12.8£7.9 18.9£1.5 49.444 2%

The number and area of the langerhans islet in stained pancreas using hematoxylin and eosin stain were measured under point counting
morphometry. Values are meantSEM. Normal control: not induced diabetic rat, DM control: streptozotocin (STZ)-induced diabetic rat (STZ
injected 50 mg/kg, i.p.), Kocat-D1-1 (DM control treated with hot water extract 0.25 g/kg/day), and Kocat-D1-2 (DM control treated with hot water
extract 1 g/kg/day). *Significantly different from DM control (»<0.05).
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Fig. 4. The insulin level of STZ induced rat for 8 weeks. Values
are meantSEM. Normal control: not induced diabetic rat, DM
control: streptozotocin (STZ)-induced diabetic rat (STZ injected
50 mg/kg, i.p.), Kocat-D1-1: DM control treated with hot water
extract 0.25 g/kg/day, Kocat-D1-2: DM control treated with hot
water extract 1 g/kg/day. *Significantly different from DM control
(p<0.05).
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Fig. 5. Histological finding with H&E staining of STZ induced
rat pancreas. A; Normal control: not induced diabetic rat, B; DM
control: streptozotocin (STZ)-induced diabetic rat (STZ injected
50 mg/kg, i.p.), C; Kocat-D1-1: DM control treated with hot water
extract 0.25 g/kg/day, D; Kocat-D1-2: DM control treated with hot
water extract 1 g/kg/day. The pancreases were fixed in 4%
paraformaldehyde and embedded in cold polymerizing resin, and 5-
pm sections were stained with hematoxylin and eosin. Magnification
x400.
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