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Abstract

Hypoglycemic effect through activity inhibition of a-glucosidase and a-amylase was evaluated using leaves
of Eleutherococcus senticosu, Eleutherococcus gracilistylus, Eleutherococcus sieboldianus and Eleutherococcus
sessiliflorus which belong to Acanthopanax sessiliflorus genus. As a result of measuring a-glucosidase activity
inhibition, extract of Eleutherococcus gracilistylus showed around 43.38% of activity inhibition compared with
acarbose and extract of Eleutherococcus senticosu showed 41.24% inhibitory effect. As a result of measuring
a-amylase activity inhibition, acarbose showed 73.25% of activity inhibition in 10 mg/mL concentration, and
the extract of FEleutherococcus senticosu leaves showed 91.90% higher activity inhibition compared with
acarbose. Also, after subjects in a model were induced diabetes with streptozotocin (STZ) intake plant extract
from Acanthopanax sessiliflorus for 2 weeks, effect of improving blood glucose level and fat was examined.
In all groups with specimen, Eleutherococcus senticosu (T1), Eleutherococcus gracilistylus (T2), Eleutherococcus
sieboldianus (T3) and Eleutherococcus sessiliflorus (T4), blood glucose level was significantly decreased com-—
pared with that in control group (C). In an experiment of examining changes in fat concentration in blood, total
cholesterol content increased in a control group compared with a normal, while in T1, T3 and T4, it decreased
significantly compared with the control group. As for HDL-cholesterol, it significantly increased in all diabetes
induced groups compared with the normal group, and in T3, it increased the most significantly by 55.61% com-—
pared with the control group. In case of LDL-cholesterol, specific difference between the normal group and
the control group was not found; however, significant increase was detected in T2 and T3, whereas in T1 and
T4, it decreased significantly compared with the control group. As for triglyceride, its concentration increased
in the control group like total cholesterol. It decreased 60.16% in T3, 60.80% in T4 and 50.16% in T1 compared
with the control group. As a result of measuring the concentration of triglyceride in extracted liver, the control
group showed significant increase compared with the normal group, whereas T1 and T2 showed significant
decrease compared with the normal group. The above results show that extracts from Acanthopanax sessiliflorus
genus are effective for hypoglycemic and improving fat metabolism due to diabetes.

Key words: Eleutherococcus senticosu, Eleutherococcus gracilistylus, Eleutherococcus sieboldianus, Eleutherococcus
sessiliflorus, a-glucosidase, a-amylase, anti—-diabetic, streptozotocin
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Table 1. Design of experimental group

Experimental group”’ Dose (mg/kg) Number of animal
Normal — 8
STZ?-Control - 8
T1+STZ 250 8
T2+STZ 250 8
T3+STZ 250 8
T4+STZ 250 8

Y11 Eleutherococcus senticosus, T2: Eleutherococcus graci-
listylus, T3: Eleutherococcus sieboldianus, T4: Eleuthero-
coccus sessiiflorus.

IStreptozotocin (25 mg/kg, BW) [100 mM citrate buffer (pH
4.5)].

P 9 PG B 1763

LDL-cholesterol, triglyceride®] TE=+= AFEHEA7]
(BT1000, Biotecnica, Rome, Italy) S ©]&3le] &A438l4th.

=
AR FEdo FHE T3 HE3 7HS -T0°ColA B
A #ta] homogenizer® A B3] 22
£ AMEEt &
% 550 nmollA Spectrophotometer(UVM340, ASYS,
Engendorf, Austria)E ©]-8-3}] =743} th

A S48 kit

SAHAzZ|

Ad A¥e o EFUAE e e, FAA
#]+= SPSS(statistical package for social sciences, version
12.0, SPSS Inc., Chicago IL, USA)E o] &
ANOVA #2428 443 F Duncan’s multiple range test=
o4& p<0.05 FFNA AF3HAT

3] one-way

Zn 2 TE

52 +8

LAY 49 4% tiste] 80% ethanolZ F&3+ 4=
&2 /A Zdy o] 24.35%, A eI E Slo] 30.96%,
2R Qo] 3671%, Q7HUE 2do] 28.48% Lhebge.

a-Glucosidase EHA iH|of| 2|5t EEtZlst SMZHS
279 brush-border membrane®l] &
Fu odF7t ersE

FE7] 93 AEQ 9FFE JeEsse 9
2% W oa- gluc051daseE°1] o3l B3l o] &

g ROl A 2&3HA o] FolA A Hol A%
Ao FA4% Aes Z:EHEJE}. AR As &%

a-Glucosidase=
At 2stazolt o5 ol
o] &3 F

< @y,

maltaset sucrase 2 a-glucosidaseE< 3

oizyq /k]?‘foﬂ 17:1?‘5]— gﬂ—ﬂ-é_g qu]ﬂ..“:_ ;\9_;
9}‘3}(21) w2k a-glucosidase A3iA= A 28 G}t 2
< 32 T ARE A A8A el 7-8310H22). 714
729 Ao 73«4‘% LW, AT Q1] 80% ol e
o ZzEang o .r_—E;HE’—_ AT 4 Q= )5S 37
3 Jd= a9 A XZ a-glucosidase TA A3 a3=
= A1} Table 29} Zo] YEGTE a-glucosidase 79
A& H]ﬂ& 7544 Aedaug 9 FFF 0] acarbose W
H|
=
o}
27

N
ol

ol

1611 £ e, 71 28

LA UF ‘?:1 —7—%%% acarbose EHHI 7-.‘7—} 24.19%,

05%2 A or v 44 et Niu %—(23)%

| in vitro 7&o A 7M1 22
A Q% & AT

A acarbose, voglibose 5°] a—glucosidase A 3|A]| & A}-&



1764 4 - wFE - A

3% -

Table 2. Inhibition activity of a—glucosidase by Eleutherococcus

spp. at 80% ethanol extract

Samples Inhibition activity (%)"
Eleutherococcus senticosus 35.94+2.817
FEleutherococcus gracilistylus 37.81+£2.45
FEleutherococcus sieboldianus 21.09+2.39*
FEleutherococcus sessiiflorus 23.58+3.39"
Acarbose 87.15+1.01°

4”Treatment concentration of samples: 10 mg/mL.
Values are mean+SD (n=3).

YValues with different superscripts within a column indicate

significant difference (p<0.05) by Duncan’s multiple
test.
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Table 3. Inhibition activity of a—-amylase by Eleutherococcus spp. at 80% ethanol extract

Samples

2
Area of clear zone (cm®)

Inhibition activity (%)Y

FEleutherococcus senticosus
FEleutherococcus gracilistylus
FEleutherococcus sieboldianus
FEleutherococcus sessiiflorus
Acarbose

2.54+0.33
6.22+0.42
7.23+0.15
7.40£0.25
2.03£0.20

67.32+8.197% 7.24
19.97+9.22° 25.15
6.97+5.97" 68.73
479+8.11° 99.44
73.2545.05° 5.45

UTreatment concentration of samples: 10 mg/mL.

ICs0 represents the concentration of a compound required for 50% inhibition of a-amylase.

YValues are mean+SD (n=3).

YValues with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.

Table 4. Effect of Eleutherococcus spp. at 80% ethanol extract on body weight in the streptozotocin-induced diabetic rats

Body weight (g)

Experimental group”

1 day 7 days 14 days
Normal 288.33+8.047 314.17+11.14° 340.33+19.10°
STZ?-Control 265.50 +10.65" 27767+17.97° 298.00+23.98°
T1+STZ 265.50+9.18" 272.50+13.15° 285.75+17.33"
T2+STZ 259.88+11.09° 264.13+19.66° 282,50+ 22.28°
T3+STZ 260.75+9.29" 270.25+13.90° 283.86+19.90°
T4+STZ 258.75+8.73" 268.13+12.86° 283.63+15.95°

YT1: Eleutherococcus senticosus, T2: Eleutherococcus gracilistylus, T3: Eleutherococcus sieboldianus, T4: Eleutherococcus

sessiiflorus.

IStreptozotocin (25 mg/kg, BW) [100 mM citrate buffer (pH 4.5)].

YValues are mean+SD (n=8).

YValues with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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Table 5. Effect of Eleutherococcus spp. at 80% ethanol extract on food and water intake in the streptozotocin—-induced diabetic

rats

Food intake (g/day/rat)

water intake (mL/day/rat)

Experimental groupl)

0 day 14 days 0 day 14 days
Normal 27.33+0.007* 29.17+0.24 34.1740.24° 42.00+5.19*
STZ?~Control 32.50+0.71" 39.50+9.19" 71.13+17.85" 167.83+65.29°
T1+STZ 32.50+0.35" 32.13+5.83" 86.00+16.26" 86.13+50.38"
T2+STZ 31.25+1.06™ 34.88+0.53" 98.00+15.91" 104.13+11.14%
T3+STZ 30.38+4.07% 32424577 91.88+12.90" 81.54+13.02%
T4+STZ 33.00+0.00" 33.38+3.36™ 87.25+16.97" 104.50+8.84

Y1 Eleutherococcus senticosus, T2: Eleutherococcus gracilistylus, T3: Eleutherococcus sieboldianus, T4: Eleutherococcus

sessiiflorus.

IStreptozotocin (25 mg/kg, BW) [100 mM citrate buffer (pH 4.5)].

IValues are mean+SD (n=8).

YValues with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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Table 6. Effect of Eleutherococcus spp. at 80% ethanol ex-
tract on blood glucose level in the streptozotocin—induced di-
abetic rats

Blood glucose level (mg/dL)

Experimental group”

0 day 14 days
Normal 114.50+7.06” 161.17+19.97
STZ?-Control 340.50 +36.37 320.50 +25.90"
T1+STZ 336.25+31.04 248.13+30.25°
T2+STZ 335.37+29.68 276.63+ 23 58
T3+STZ 336.37£27.30 250.63 4 30.42°
T4+STZ 337.50+26.62 27450+ 29.67%

Y110 Eleutherococcus senticosus, T2: Eleutherococcus graci-
listylus, T3: Eleutherococcus sieboldianus, T4: Eleuthero-
coccus sessiiflorus.

IStreptozotocin (25 mg/kg, BW) [100 mM citrate buffer (pH
4.5)1.

YValues are mean+SD (n=8).

YValues with different superscripts within a column indicate
significant difference (p<0.05) by Duncan’s multiple range
test.
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Table 7. Effects of Eleutherococcus spp. at 80% ethanol extract on total cholesterol, HDL-cholesterol, LDL-cholesterol and

triglyceride in the streptozotocin-induced diabetic rats

Serum lipid profiles (mg/dL)

Experimental groupl)

CHO HDL LDL TG
Normal 65.33+7.377 32.05+8.15 34.48+6.02 80.00+13.94
STZ?-Control 87.67+10.93"" 39,58+ 10.56" 33.28+6.06™ 104.17+8.95"
T1+STZ 68.38+12.36° 41.46+10.30° 31.14+6.34% 52.25+11.84°
T2+STZ 73.13£9.11° 50.25+8.55™ 48.90+10.93° 105.13+£17.01°
T3+STZ 65.75+7.07° 61.59+8.55" 43.86+7.80™ 4150+ 12.81°
T4+STZ 60.75+10.74° 47.14+6.93" 31.48+9.38" 40.38+8.73°

YT1: Eleutherococcus senticosus, T2: Eleutherococcus gracilistylus, T3: Eleutherococcus sieboldianus, T4: Eleutherococcus

sessiiflorus.

IStreptozotocin (25 mg/kg, BW) [100 mM citrate buffer (pH 4.5)].

IValues are mean+SD (n=8).

YValues with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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Table 8. Effect of Eleutherococcus spp. at 80% ethanol ex—
tract on triglyceride in liver in the streptozotocin-induced di—
abetic rats

Experimental groupl) Triglyceride (mg/dL)

Normal 276.21 £53.65
STZ?-Control 340.15+52.828"%
T1+STZ 258.36+36.42°
T2+STZ 244.91+20.58°
T3+STZ 301.12+40.43"
T4+STZ 291.64+65.78"

YT1: Eleutherococcus senticosus, T2: Eleutherococcus graci-
listylus, T3: Eleutherococcus sieboldianus, T4: Eleuthero-
coccus sessiiflorus.

IStreptozotocin (25 mg/kg, BW) [100 mM citrate buffer (pH
4.5)1.

IValues are mean+SD (n=8).

YValues with different superscripts within a column indicate
significant difference (p<0.05) by Duncan’s multiple range test.
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