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Abstract

The hypoglycemic and hypolipidemic effects from Wa-song (Orostachys japonicus) extracts with mixtures
of medicinal herbs (such as Baekbokyung, Changchul and Sa-in) were evaluated in the streptozotocin (STZ)-
induced diabetic rats. Thirty-five Sprague-Dawley rats were assigned to five groups; normal, diabetic control
(D-control), a group fed a medicinal herbs mixture (D-MH), and a group fed composites of O. japonicus with
mixtures of medicinal herbs (1:1, D-MHOA and 3:1, D-MHOB). All were fed on their diet for 4 weeks. After
4 weeks, the body weight of all experimental groups increased compared to the diabetic control group, with
the D-MHOB group having a significantly higher increase. Fasting glucose levels in all experimental groups
(compared to the D-control group) significantly decreased after 2 weeks, but between 2~3 weeks, the levels
in the D-MH group were similar to the D-MHOA group. After 4 weeks, the fasting glucose level of the D-MHOB
group was the lowest compared to the other groups. In a test of oral glucose tolerance, blood glucose levels
were highest 60 minutes after feeding glucose; however this level improved significantly in the groups fed an
experimental diet compared to the D-control group. Glycosylated hemoglobin levels were 1.9 times higher in
the D—control group than the normal (3.9%), but levels in the experimental groups were significantly decreased
in D-MHOA and D-MHOB groups compared to the D-MH group. In the high amounts of O. japonicus to medici-
nal herbs mixture, total lipids and cholesterol significantly decreased in the serum, while HDL-C levels increased.
GPT activity was significantly lower in the D-MHOB group compared to the other groups. Lipid peroxide levels
decreased in the D-MHOA and D-MHOB groups compared to the D-MH group. Antioxidant activity was higher
depending on the dose of O. japonicus. Overall, O. japonicus exhibited effective hypoglycemic and hypolipidemic

actions enhanced by a combination of medicinal herbs.
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Table 1. Composition of experimental diets (g/100 g diet)
Groups Normal Diabetic induced groups

Ingredients D-control D-MH D-MHOA D-MHOB

Corn starch 39.74 39.74 38.74 38.74 38.74

Sucrose 10 10 10 10 10

Dextrin 13.2 13.2 13.2 13.2 13.2

Casein 20.0 20.0 20.0 20.0 20.0

Soybean oil 7.0 7.0 7.0 7.0 7.0

Cellulose 5.0 5.0 5.0 5.0 5.0

Mineral mix.lt) 35 35 35 35 35

Vitamin mix.” 1.0 1.0 1.0 1.0 1.0

L-cysteine 0.3 0.3 0.3 0.3 0.3

Choline bitartrate 0.2 0.2 0.2 0.2 0.2

MH? — - 1 05 0.25

O. japonicus extract” — — — 0.5 0.75

II)AIN*93 mineral mixture.
P AIN-93 vitamin mixture.

YMH: mixture from hot water extract of Poria cocos, Amomum xanthioides and Atractylodis rhizoma (w/w/w, 1:1:1).

0. Japonicus extract: hot water extract of O. japonicus.

Normal: Diabetic not induced normal group, fed group only basal diet.
D-control: Diabetic induced control group, fed group only basal diet.

D-MH: Diabetic, supplemented group with MH.

D-MHOA: Diabetic, supplemented group with MH and O. japonicus extract (1:1, w/w).
D-MHOB: Diabetic, supplemented group with MH and O. japonicus extract (1:3, w/w).
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Table 2. Effect of the O. japonicus composite with medicinal herbs on changes in body weight, food intake and food efficiency

ratio in streptozotocin induced diabetic rats

Initial body weight

Final body weight

Food intake Total body weight gain

1 3)
Groups ) (g) (g/day) (g/4 weeks) FER
Normal 218.0£8.4%5? 347.0+16.4° 18.9+0.8" 129.0+14.3° 243+2.1°
D-control 215.0£5.0 221.6+6.5 24.24+0.9° 6.6+2.3" 1.0+0.3°
D-MH 2188+7.6 231.0+£55" 223+1.3° 12.24+3.0% 2.0+05"
D-MHOA 215.0+5.0 229.0+ 4.2 215+0.7° 14.0+2.2% 2.3+0.4"
D-MHOB 217.0£4.5 235.0£5.0° 211+1.1° 180+27° 31406

YRefer to the Table 1. ?Values are mean+SD (n=7). ?FER: Food efficiency ratio.

NS: not significant.
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Fig. 1. Effect of the O. japonicus composite with medicinal
herbs on the blood glucose level during experiment of the
4 weeks in streptozotocin induced diabetic rats. * “Values in
a different groups sharing the same superscript letter are not sig-
nificantly different at p<0.05.
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Fig. 2. Effect of the O. japonicus composite with medicinal
herbs on the OGTT, after experiment of the 4 weeks in
streptozotocin induced diabetic rats. * “Values in a different
groups sharing the same superscript letter are not significantly
different at p<0.05.
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Table 3. Effect of the O. japonicus composite with medicinal herbs on total lipid, total cholesterol, triglyceride, HDL-C, and

LDL-C levels in serum of streptozotocin induced diabetic rats (mg/dL)
Groupsl) Total lipid Total cholesterol Triglyceride HDL-C LDL-C
Normal 193.3+6.0° 476+4.3" 37.0+£2.6™ 36.3+£2.2% 6.6+0.3"
D-control 287.3+7.8° 62.1+6.2° 46.1 £2.6° 30027 21.7+1.7
D-MH 262.2+5.8 54.9+3.9% 387+25° 32.0+2.2% 15.8+1.4"
D-MHOA 246.6+9.4 56.542.8> 351+2.1° 33.0+1.9% 17.6+2.9¢
D-MHOB 183.9+11.4° 53.1+£80™ 34.7+1.3" 34.4+35™ 13.2+0.7°

YRefer to the Table 1. ?Values are mean+SD (n=7).
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49} 2t}
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Values in a column sharing the same superscript letter are not significantly different.

Table 4. Effect of the O. japonicus composite with medicinal
herbs on the amylase, GOT, GPT and ALP activities in serum

of streptozotocin induced diabetic rats (unit/mL)
Groups" Amylase GOT GPT ALP

Normal 632946 64.8+86" 86+06™ 249+1.8"
D-control ~ 7531£7.7¢ 81.0£39° 134+15 446+35°
D-MH 726.2+3.0% 680+34" 102+13" 345+1.8°
D-MHOA  714.2+15° 6524+59" 98+1.0" 346+27"
D-MHOB  703.7+3.4" 624+29" 76+11° 268+1.8"

“Refer to the Table 1.

'Values are mean+SD (n=7).
“4Values in a column sharing the same superscript letter are
not significantly different at p<0.05.
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Table 5. Effect of the O. japonicus composite with medicinal
herbs on the lipid peroxide contents and antioxidant activity
in serum of streptozotocin induced diabetic rats

Lipid peroxide contents Antioxidant activity

~ 1)
Groups (mmol/mL) (%)
Normal 27.3+1.9? 50.3+5.1
D-control 497+1.8" 39.8+3.0°
D-MH 39.6+3.7° 61.4+4.3°
D-MHOA 32.0£3.4° 71.2+3.3¢
D-MHOB 30.4+2.2% 78.2+3.1°

YRefer to the Table 1.

Values are mean+SD (n=7).

4y alues in a column sharing the same superscript letter are
not significantly different at p<0.05.
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