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Abstracts

Effects of Acanthopanax senticosus extract (AS) on blood sugar content and serum lipid profiles of streptozotocin-induced
diabetic rats were investigated. Experimental groups were classified into four groups, that is, normal control (NC) group, diabetic
mellitus (DM) group, AS-fed group and DMAS-fed group. The AS group showed lower feed efficiency than the NC group, but the
efficiency of DMAS group was higher than DM group. DMAS group showed the decreased water intake and urine by 45.5% and
23.7%, respectively, compared with DM group. Compared with DM group, DMAS group decreased blood sugar by 46.9%, and
triglyceride by 17.8% total cholesterol by 10.0% and LDL cholesterol by 22.0% in serum, but increased serum HDL cholesterol
by 14.4% The relative percentage of liver or kidney per body weight, and the serum ALT activity in DMAS group were lower
than those of DM group. There were no significant differences in hepatic glutathione(GSH) contents and total xanthine
oxidase(XOD) activities among experimental groups. The hepatic lipid peroxide(LPO) content in DMAS group decreased by
54.6% compared with that in DM group. The XOD (O type) and the ratio of O type to total type of both STZ-treated groups (DM
and DMAS) were higher than those of NC group, but less conversion of D to O type was observed in DMAS group than in DM
group. There was no significant difference in GST activity between NC and AS, but STZ-treated groups showed lower glutathione
S-transferase(GST) activity than NC. In conclusion, it seems that AS reduces blood sugar by inhibiting the activity of xanthine
oxidase type O as an oxygen-free radical generating system which induces the tissue damage. Antidiabetic effect of AS may
regulate diabetes-induced high lipid profiles in blood.

Key words : Acanthopanax senticosus extracts, anti-diabetes, blood sugar, serum lipid profiles.
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Table 1. Compositions of basal diets (g/kg diet)

Ingredients NC ASY
Casein 200 190
Corn starch 150 142.5
Sucrose 500 500
Cellulose 50 50
Corn oil 50 48
AIN mineral mixture” 35 345
AIN vitamin mixture” 10 10
DL-Methionine 3 3
Choline bitartrate 2 2
Red ginseng-chungkukjang - -
Acanthopanax senticosus B 2

extracts(g/mL)
Total 1,000 1,000

" AIN mineral mixture(g/’kg) : calcium lactate 620.0, sodium
chloride 74.0, potassium phosphate di-basic 220.0, potassium
sulfate 52.0, magnesium oxide 23.0, manganous carbonate 3.3,
ferric citrate 6.0, zinc carbonate 1.0, cupric carbonate 0.2, po-
tassium iodate 0.01, sodium selenite 0.01, chromium potassium
sulfate 0.5, finely powdered to make 1,000 g.

% AIN vitamin mixture(mg/kg) : thiamin-HCI 600, riboflavin 600,
pyridoxine-HCl 700, nicotinic acid 3,000, D-calcium panto-
thenate 1,600, folic acid 200, D-biotin 20, vitamin By 2.5, vi-
tamin A 400,000 IU, vitamin D; 100,000 IU, vitamin E 7,500
IU, vitamin K 75, finely powdered to make 1,000 g.

%) Abbreviations : NC; normal control, AS; diet of Acanthopanax
senticosus water extracts.

Co Inc, Japan), zinc carbonate(Yakuri Pure Chemicals Co Ltd,
Japan), cellulose(Aldrich Chemical Company Inc, USA) casein
(Dae Jung Chemicals & Metals Co Ltd, Korea), DL-methionine
(Research Chemicals Ltd, Korea), con starch(Dusan Corn Pro-
ducts Co Ltd, Korea), sucrose(Sam Yang Co Ltd, Korea), corn
oil(Jeiljedang, Co Ltd, Korea)<-, mineral % vitamin mixture
© AIN-76A(Teklad, USA)ol] mhe} =35}t Table 1).
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Table 3. Dietary effect of Acanthopanax senticosus water
extracts on the water intakes, excretion amounts of urine
and feces of the streptozotocin-induced diabetic rats fed
for 3 weeks

Groups” Water intakes Urine Feces
P (mL/day) (mL/day) (g/day)
NC 353+ 4.8° 8.2+1.82° 7.8620.18°
DM 187.4+10.2° 42.6+6.80° 7.20+0.10
AS 36.6+ 4.5° 8.2+3.08° 7.8240.12°
DMAS 102.0+11.8° 32.5+6.52° 7.65+0.06*

" Abbreviations : See Table 1 and 2.
? Values are means+SD of 10 rats, different superscripts within
a column(a-d) indicate significant difference(p<0.05).

Table 2. Body weight, weight gain, feed intakes and FER of rats fed for 3 weeks with Acanthopanax senticosus water

extracts
Initial bod Final bod Weight gain Feed intakes
H y y eight g 2
Groups weight(g) weight(g) (g/week) (g/week) FER
NC 246.0+ 5.3 354.8+ 6.3% 27.247.3° 195.9+3 .3 0.14£0.02°
DM 249.2+10.8 302.4+ 8.9° 5.0+0.9° 198.8+2.2 0.030.01°
AS 240.8+11.3 317.9+13.0° 19.345.1° 197.9+6.0 0.10£0.01°
DMAS 2450£11.2 307.6x11.1° 15.7+6.2° 198.5+4.8 0.08+0.02°
D See Table 1, DM; diabetic mellitus, 2 FER(feed efficiency ratio) : weight gain/feed intakes, > ™ : no significant, * Values

are meantSD of 10 rats, different superscripts within a column(a~d) indicate significant difference(p<0.05).
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Table 4. Dietary effect of Acanthopanax senticosus water extracts on the content of triglyceride, total cholesterol, HDL~

cholesterol and LDL-cholesterol in serum of the streptozotocin-induced diabetic rats fed for 3 weeks (mg/dL)
Groups”  Blood glucose (mg/dL) Triglyceride Total cholesterol HDL-cholesterol LDL-cholesterol”
NC 137.2£10.5° 73.7£10.4° 121.6+12.4° 74.7+8.2° 32.2+4.7°
DM 302.0£14.2° 155.0+11.8" 158.4+10.6° 49.3+6.4° 78.1+6.3%
AS 141.5+13.7° 77.4£11.9° 123.9+14.1° 79.5+6.1° 28.9+6.5°
DMAS 160.4+13.5° 127.4+ 7.0° 142.8+14.4® 56.4+8.8° 60.99.2°

D Abbreviations : See Table 1 and 2, ? LDL-cholesterol = Total cholesterol - HDL-cholesterol - (TG/5), * Values are means+SD

of 10 rats, different superscripts within a column(a~d) indicate significant difference(p<0.05).

Table 5. Dietary effect of Acanthopanax senticosus water extracts on the liver and kidney weight, serum ALT activity

of the streptozotocin-induced diabetic rats fed for 3 weeks

Groups” Body weight(g) Liver weight(%) Kidney weight(%) ALT activity (karmen units)
NC 354.8+ 6.3° 2.78+0.24° 0.690.08° 20.07+3.01°
DM 3024+ 8.9° 3.67+0.28° 1.06£0.12° 68.036.45"
AS 317.9+13.0° 2.800.26" 0.730.09% 21.23+4.27°
DMAS 307.6x11.1° 3.4140.25° 0.93+0,11% 45.36+5.60°

D Abbreviations: See Table 1,
difference(p<0.05).

? Values are means+SD of 10 rats, different superscripts within a column(a~c) indicate significant
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Table 6. Dietary effect of Acanthopanax senticosus water extracts on the content of glutathione, lipid peroxide, and
activities of xanthine oxidase and glutathione S-transferase in hepatic tissue of the streptozotocin-induced diabetic rats fed

for 3 weeks
) ) xoD” GsTY
Groups” GSH LPO (uric acid nmole/mg-protein/min) (thioether nmole/
(umole/g) (umole/g) s
Total O type O/T (%) mg-protein/min)
NC 4.1240.35™59 10.76+1.32°7 4.48+0.78% 1410617 31.4746.43° 367.18+45.04°
DM 4.71£0.75 20.96+5.22° 4.23£1.32 2.5440.57 60.05+8.08° 246.54+57.93°
AS 4.2410.42 10.68+1.17° 4.50+0.82 1.79+0.96 39.78+4.32% 329.56+60.42°
DMAS 4.55+0.58 13.56+4.89%° 432+0.73 1.99+0.72 46.06+5.21™ 268.49+51.95°

Y See Table 1 and 2, ™ GSH : glutathione, LPO :
Mo significant,
difference(p<0.05).

lipid peroxidase, XOD :
7 Values are meanstSD of 10 rats, different superscripts within a column{a~e) indicate significant

xanthine oxidase, GST : glutathione S-transferase, 8

LPO .
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Al e]al WA oxygen free radicalZ-2 oxygen free radical
MEAR deix] 9 9= superoxide dismutase, catalase, gluta-
thione peroxidase % GST (Hashim et al 2004) £33} 722 ¢t
wlA gHakalA] 9 glutathione, vitamin A, C, E. 5 vlghal A 3}
A3 &) 9s FE=3)(Chasseuad LF 1973 Achi H 1974,
Fried R 1975, Lawrence & Burk 1976, Halliwell & Foyer
1976, Hafeman & Hoekstra 1977, Reddy et al 1981) ¥t}
Z1#v, o]5 oxygen free radical A3A1A| <} S| =A Alolel
Byl o8 BJoz YA oxygen free radicale] <3|
Z2]9) ST of ) o} thAld A A% 2 =3t
o7Al7| = AC® Hil(Freeman & Crapo 1982, Chow & Ta-
ppel 1974, Leibovitz & Siegel 1980, Lee F 1991)= 31 )
olglgt HuEgE Fiel £ o, /M ers dF FEE9
739, oxygen free radical AAJ A2} U< xanthine oxidase
9 type F2E JAANAFTLZN A9 EFE FEIe
Aoz &HA ¥ oxygen free radical®] A HS 7hAA]
?;1 & Aoz AzZEw, oxygen free radlcal.J Al o]
< Aoz A e STZd o 4

7NN FE2E] g IS QY EHor 3
4 HETNC), Gt ZT(DM), 7W+7M g5 %‘&%gﬁz
(AS) & 21 %aE(DMASH 4T O UProl 377} B
T, SA T 2lo] B8, S84 A i, viwig o
HEF A7) FAS %zé ALT &4, 322 9] glutathione
(GSH) 2 lipid peroxide(LPO) ¥}k, xanthine oxidase(XOD)
9} glutathione S-transferase(GST)e] &4 HES RAFSHH T
Zr Baa] FAFE A7 gzwd vE Zasig oy
1 A& DM H|s] DMASTlA BA - vepgdth 7}

Aot 28 7 2eolg APAIF] AST-S NCZ H)
g Ao] &go] ZAas o, STZ F(DMT)ol 2] &
A8 AFHE 2lo] &go] 7N el F&E 2]o|(DMAS
DR F8HA SIS 255 A3 % 2 o g2 DM
ol B3] 7Ir o #2588 Fo3 DMASTAA Zhzt
oF 45.6% T 23.7% HadtH o, WHEe 63% A% St
3ick @9, e DMl B]3] DMASTlA 46.9% %
T Hastea, 8% XY, FZe2HE ¢ LDL-Z8
2HE e 7tz 17.8%, 10.0% E 22.0%3 = 7428ty
1, HDL- 28| A8 & 3L 144% A% Z7}8tgith. DMAS
T2 DM Hisld AF3 2t 2 AlFe) S 7} HAs)

uAlE 7 b 28] 9% 555

How, o] ALT &4 T3 33% A% Zisuth 1tz
o) GSHe| FFe 2T AARAM 23 2ol & Bolx]
orgtort LPO9] k2 DMAST-o] DMl HIsl 54.6%
AE 7Hadiith. 2211 XODY] 284 EE RE AT
A frolF ztolE HolA] ggkon O typeo] 84 H F ¢
Aol ti3t O typee] @-gH]E NCTol| Hls] DM 2 DMAST
oA F7ksld ot 1 Z7H&-2 DMAS oA DMl H]s)
AT GSTE] B2 74 g7 Alelddle f2)4de] ¢l
R0} STZ Folof o YT B EHZ—TLoﬂ b))
ottt olde] Ad Aobel Fe] AWES E3l)
B, 7Ixorts &8-S A3 7% oxygen free radical
*3”74] F249) xanthine oxidase O typee] 4L AAAH
FoEAN Y AE vehlle A

2

o7 AZtEH, o]#]dt g0 7|elEo] ¥ A
B 8% 24 A7 2 % 2YsvBg 452 Ak

TS Jes Sl BAERAAE do] BES 24
AA BlEE e E3E e 5 g Aoz Ardth
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