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Abstract

The effects of goat's beard (Aruncus dioicus var ramtschaticus Hara) ethanol extracts (AD) on the streptozotocin-in-
duced diabetic symptoms and oxidative stress in rats were assessed. Experimental plots were divided into normal controls
(NC), diabetes controls (DM), diet with 0.3% AD after diabetes induction (SA), and diet with 0.6% AD after diabetes
induction (SB), then fed for 5 weeks. In the SA and SB groups as compared with the DM group, diabetic symptoms
including weight loss, increase in feed and water intake, and enlargement of the liver and kidney were improved. The
levels of blood glucose and serum fructosamine were reduced by 17.9~27.2% and 25.6~32.6%, respectively. The activities
of alanine aminotransferase, aspartate aminotransferase and the levels of triglycerides, total cholesterol, and LDL-cho-
lesterol in the serum were reduced by 25.6~30.3, 42.37~55.51, 26.85~30.44 and 37.29~39.11%, respectively, whereas the
level of HDL-cholesterol was increased by 37.29~39.11%. Hepatic total (T) and O type (O) activities of xanthine oxidore-
ductase, O/T ratio(%) and level of lipid peroxide were significantly decreased, while the level of glutathione was increased,
and also the activities of superoxide dismutase and glutathione S-transferase were increased by 56.84~94.90% and 57.14~
68.92%, respectively. In the above results, it was noted that AD has an antidiabetic effect which alleviated hyperglycemia
and the AD reduced and/or prevented the tissue damage caused by diabetes yia the inhibition of reactive oxygen species
(ROS) generating systems concurrent with an increase in ROS scavenging.

Key words : Goat beard, Aruncus dioicus var ramitschaticus Hara, antidiabetes, oxidative stress.

THDey er al 2005). 28 Y el xege] 23] 4] 4
AR w2 A5 A o)) mhE &7 Magke] = S7h Aase] AR Wl A x| Ql At
S/l ml — == Yo T:“T‘fojHo = o] Alal = o1&l . . o] A
o e Jtho] Mgl e oldh Bk ZhAn AR o] 28} Z7 2 218le] ROS(reactive oxygen spices)?] Al
FHYCR g gl Hv A ES sz 0y o 3 Dy =
ki 119793 9 oh2} insulin®] B Fi= 4Hh] w
?} L= R m RERE: ] E—J_l]- 710 EH/\]’Z‘_B‘?'—O/] [E)RE: WelieN -axi;}’}” = awa et a )E'_ R msulin 235 o= mas
UG A - B R E PR A AR B
77l St FEuAne SR A el o] &F7}gtcHKannel & Mcgee 1979). B2 2 10d7)
- - < - o/t . oo L 1Al
8= a1 i) E3 IAEFL Qe AL F=skd Al ol ;7” =7}kl et} 4tie] Ab 9 01(Annual report on
28 PuHe euks Z2231= Aow ¥4 ¢)vHBhatta- © ™ ¢ e
ho : 01 2007 Eia_'uh_aﬂ OAZ] 1@;}94 O]j\:—j-(i s the cause of death statistics 2002)5 3h}& LAz glort
ey f al 2007, L e AT T A AfEel Sesel 9 ge Agew A4
H o2 Q13 A8 ¢ TUAsF fio] FhEslel 1 A7l a9 9ol
AYFH 4z WA BAAE e Qe wagn g L o

g, AUEE S50 s sl SEA 9
1 = =] = 1

' Corresponding author : Soon-Dong Kim, Tel : +82-53-850- goat's beard 2.5 wejojx|= gwate] tha e o

3216, Fax : +82-53-850-3216, E-mail : kimsd@cu.ac.kr o] 20 cm A= AFAY BE § 2 Ao] B u] =35}



940 AFS - o1

© EE U ¥ 4Eln w3 A 2 48 AA
2180 2 o] 8&THLee CB 2003). L2 =AM A}
7 87t Qe Aoew AR d28E
Y o AUES de o] &3ta )
£ AFAe vl fd3tAl 5ol XP
ks AR A3 AEH ATE Bl AalzAe
/WS EAI7IH o] &43E AT f7 4R
AT-E A3 oM HAFeAA @A7A HelA] ¥k 2~37)
T

9 AEZAE gRete AE dEE FEEEEEAR)
A w8 BsES v o] o] —irﬁ o] streptozotocin 2.
2 0 Ao gadidd s AEd ad v)X] s G
= dA73tath
2 3wy
1. M2

I B(Aruncus dioicus var. ramtschaticus Hara)< 20063
o|& #oll FE UL S Y3l TATZI T 100 mesh
dEE B SR,

2. oetEg FEE9 M=
5.0 kgl 80% ethanol 130 LE 73}

&M 2R ]'Od on, Thite T B e s F
2, Whatman No 2 ¢]IR| & o3}5la] A& O:]°“ % 40T A

AdsEste] ARE 22 kg2 AUk of ZHES AOAC
W (198402 B3 gWt JEo] e “dr 17%, &

F3HE 50%, A2 33%°]|30Th

3. &3 =1 dEAole =H|

A§2o]= Shin et al(2008)9] ¥l whe} AIN-76 diet
(Teklad, USA)YE 7|E-2.2 3t ZA|3tH(Table 1). 4&
TEL 5599 H AFo] 140£10 g2 Sprague-Dawlyl
SPF/VAF outbred rats(Orient Ltd., Sungnamsi, Korea)Z A&
S0P, 17U3F B AR T HF EZNC), B
SELDM), i HE F AR dege 8L 03% 3
TN Aol(SA) B F fE F e FEES 06A)
A7 Aol (SB)S] 44(?‘” 7ekh)e g o] 55
AT AR AT Ay A9 1Y @Ha"~
200 g2 2 7Fg3ted 3k 9K0.3%)3 1 280 <) 0.6% &

o ARt ddw 3te] AR E 23] Hshd 4t

e FE89 29 @538 2 2" &3S casein, su-
crose 2 com oil | A3t th ALSAE stainless steel
cageE AHE3EHa, &5 4 F5= 2382T, 60£5%%2 24 &

on, W9 F7)E AR o2 ARstn, 3 Als
o QAL A% AR

%013 - A5

ot

RoRr|ot RAREEE

Table 1. Composition of experimental diets (g/kg diet)

Ingredients N DpM? sA”  sB?
Casein 200 200 200 200
Corn starch 150 150 150 150
Sucrose 500 500 500 500
Cellulose 50 50 47 44
Corn oil 50 50 50 50
AIN mineral mixture” 35 35 35 35
AIN vitamin mixture” 10 10 10 10
DL-methionine 3 3 3 3
Choline bitartrate 2 2 2 2
Ethanol extract of
goat's Beard - - 3 6
Total 1,000 1,000 1,000 1,000

D AIN mineral mixture(g/kg): calcium lactate 620.0, sodium chlo-
ride 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, potassium
iodate 0.01, sodium selenite 0.01, chromium potassium sulfate
0.5, finely powdered to make 1,000 g.

2 AIN vitamin mixture(mg/kg): thiamin-HCI 600, riboflavin600,
pyridoxine-HC1 700, nicotinic acid 3,000, D-calcium pantothenate
1,600, folic acid 200, D-biotin 20, vitamin Bi; 2.5, vitamin A
400,000 IU, vitamin D; 100,000 TU, vitamin E 7,500 IU, vi-
tamin K 75, finely powdered to make 1,000 g.

376 Abbreviations: NC; normal control, DM; diabetic control, SA;

diet with 0.3% goat's beard ethanol extracts, SB; diet with
0.6% goat's beard ethanol extracts.
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Table 2. Effect of goat's beard ethanol extracts on the
weight gain, amounts of feed and water intakes, and FER
in STZ-induced diabetic rats fed for 5 weeks

Feed intakes Water intakes

Groups?  Wveight (/day (mL/day FER?
84 /100g BW)  /100g BW)
NC  36.51£3.40%" 6.93£0.19° 20.0742.59°  1.35+0.08"
DM 9.54+2.04° 18.76+2.15° 89.84+4.87°  0.20+0.09°
SA  1821+330° 16.80£1.75"  86.00+6.07°  0.30+0.08°
SB  14.43+3.17° 1347+1.76°  66.30£5.81° 0.47+0.07°

Y Abbreviations: NC; normal control, DM; diabetic control, SA;
diet with 0.3% goat's beard ethanol extracts, SB; diet with 0.6%
goat's beard ethanol extracts.

% Feed efficiency ratio; daily weight gain/daily feed intake.

% Values are meantSD of 7 rats. Different superscripts within a
column(a~c) indicate significant differences p<0.05.

25 el 7MW 7V (canthopanax senticosus) FE%
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Table 3. Effect of goat's beard ethanol extracts on the
organ weight percent per body weight in STZ-induced dia-
betic rats fed for 5 weeks (g/100 g body weight)

Groups" Liver Kidney Heart
NC 2.59+0.31%% 0.58+0.05° 0.30+0.01°
DM 4.47+0.28° 1.10£0.07° 0.38+0.04°
SA 4.16£0.29® 1.08+0.06® 0.3740.03"
SB 3.810.20° 0.96:0.05 0.36+£0.02°

D' Abbreviations: NC; normal control, DM; diabetic control, SA;
diet with 0.3% goat's beard ethanol extracts, SB; diet with 0.6%
goat's beard ethanol extracts.

? Values are mean+SD of 7 rats. Different superscripts within a
column(a~c) indicate significant differences p<0.05.
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Fig. 1. Level of blood glucese and serum fructosamine in STZ-induced diabetic rats fed for 5 weeks. Abbreviations: NC; normal
control, DM; diabetic control, SA; diet with 0.3% goat's beard ethanol extracts, SB; diet with 0.6% goat's beard ethanol extracts. Values
are meantSD of 7 rats. Different superscripts in the figure indicate significant differences p<0.05.
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Fig. 2. Effect of goat's beard ethanol extracts on the ALT and AST activity in STZ-induced diabetic rats fed for 5 weeks.
Abbreviations: NC; normal control, DM; diabetic control, SA; diet with 0.3% goat's beard ethanol extracts, SB; diet with 0.6% goat's
beard ethanol extracts. Values are meantSD of 7 rats. Different superscripts in the figure indicate significant differences p<0.03.
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Table 4. Effect of goat's beard ethanol extracts on the
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31329 tiatdl = Befdhs H5C|AQ Alix(Park ef al 1997)
2 AR AP E NAD'E HAFEA R o] 838t
= dehydrogenase type(D type) -2 ZEABFAIRE, ol §H-&(Oei
et al 1982), A9 316ty (Ham & Kim 2004) 2 STZ(Urano ef
al 191) 52 T2 7t 2 o] £448 Aol EAVEY
0,2 AAFLA Z 0] &3 oxydase type(O type) .2 HE
%) o] superoxide 2 hydroxyl radical®} 22 ROSE A gt
(Hashim et af 2005). B 2 F 5530 AP 20| & Al&E
87 7} 229] XOR &4 ZA3E ZIW(Table 4), DMl
A& total type2] FAJo] 1.24 nmole/mgSE NCT-¢l 0.97
nmole/mgell Hl3l] frolAH oz Frlst o, SA 3 SBT
e 22k 1.03 2 095 nmole/mg 2 NCT9 FFL=
stk whHd] O type2] 442 NCT 0.27 nmole/mg,

Table 5. Effect of goat's beard ethanol extracts on the
XOR activity in STZ induced diabetic rats fed for 5 weeks

XOR activity(uric acid nmole/mg protein/min)

Groupsl)
Total type(T) O type(O) O/T(%)
NC 0.97+0.11°? 0.2740.07° 27.8243.28°
DM 1.2440.10° 0.54+0.12° 43.79+£2.83"
SA 1.23£0.13" 0.430.06" 4237£2.71%
SB 1.15+0.09° 0.36+0.06* 37.414£243°

Y Abbreviations: NC; normal control, DM; diabetic control, SA;
diet with 0.3% goat's beard ethanol extracts, SB; diet with 0.6%
goat's beard ethanol extracts.

? Values are mean+SD of 7 rats. Different superscripts within a
column(a~c¢) indicate significant differences p<0.05.

serum lipid in STZ-induced diabetic rats fed for S weeks

Experimental groupl)

Groupsl)
NC DM SA SB
Triglyceride(mg/dL) 54.92+13.14>Y 130.27+19.28° 75.07423.48° 57.95+14.31°
Total cholesterol(mg/dL) 83.02£11.35° 129.47+ 8.96" 94.71+ 9.57° 90.06+ 7.86%
HDL-cholesterol(mg/dL) 35.52+ 3.579 29.51+ 3.16 33.35+ 3.27 34.63+ 3.74
LDL-cholesterol(mg/dL)” 3651+ 3.17° 73.90+ 3.98" 46.34+ 4.80° 4550+ 3.28°
Atherosclerotic index” 238+ 027° 4.48+ 032° 2.87+ 0.39° 2,50+ 0.38°

! Abbreviations: NC; normal control, DM; diabetic control, SA; diet with 0.3% goat's beard ethanol extracts, SB; diet with 0.6% goat's
beard ethanol extracts.

2 LDL-cholesterol = total cholesterol—-HDL-cholesterol —(TG/5).

? Total cholesterol/HDL-cholesterol.

? Values are meantSD of 7 rats. Different superscripts within a row(a~c) indicate significant differences p<0.05.

 NS: Not significant.
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Fig. 3. Effect of goat's beard ethanol extracts on the level of LPO and GSH in STZ-induced diabetic rats fed for 5 weeks.
Abbreviations: NC; normal control, DM; diabetic control, SA; diet with 0.3% goat's beard ethanol extracts, SB; diet with 0.6% goat's
beard ethanol extracts. Values are meantSD of 7 rats. Different superscripts within a column(a~c) indicate significant differences
p<0.05.
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