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8 ¢F : Streptozotocin(STZ)-2 45mg/kg, body weight(b.w)2] &%F0 g 31F o] n|Aulo] Fof Tt
I G oA ¢4 He oets FEES 19 13] 797 1,000mg/kg, bwe] 8Fo g2 Foisty
et zge]  Wodle glutathione—s—transferase(GST),  catalase(CAT),  glutathioneperoxidase
(GSH-Px)&4 7} malondialdehyde(MDA)®} glutathione(GSH) & =743t Ay 99 g ogh
FHE FojFolA MDA @3, CATe GSH-Px 84 59 #oA 74 (p<0.09%5, GSH gt

GST BHL 9129 Z7Hp<0.09)8 el olgt Zo] $9) e ofehe F52o] P45} AHE
IE 2L GEARS TS USS & 5 A

Tl : Y PP HE FEE LEHEZEL, YLlerad

Abstract @ This study was carried to investigate the antioxidative effect of ethanol extract of
Arctium lappa(Al) root in Streptozotocin(STZ)— induced diabetic rats. Diabetes was induced by
intravenous injection of STZ at a dose of 45mg/kg.body wight(b.w) dissolved in citrate buffer. The
ethanol extract of A/ root was orally administrated once a day for 7 days at a dose of 1,000mg/
kg.b.w. The contents of malondialdehyde(MDA) and activities of catalase (CAT), glutathione
peroxidase(GSH-Px) were significantly decreased(p<0.05) in A/ treated group compared to the
those of STZ-control group. The content of glutathione(GSH) and activity of
glutathione—s—transferase(GST) was significantly increased(p<0.05). These results indicated that
ethanol extract of A/ root would have antioxidative effect in STZ-induced diabetic rats.
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1. M E

P29 D4 AEFY St Atae A7)
AGA o 2F A +8A7F =W AU 24F
A ZHFolA super  oxide  anion(O;),
hydroxyl radical¢(OH), peroxy radical(ROO),
alkoxyl radicalRO) 59 @A4AZFTE0] A
AdEol AU ol Alatel A+HAE Ee
ot gfEo] A AT o EHAR HFoer
ol ol BAMATEC] A o o
AE B2 JgrEea A A &4 F

ol w2 AV =HA e FUWEcS

(o=

(rheumatoid arthritis), 9%(inflammation) 5=
do7lE= Qo] Hol Bl HSQITH1-2]. ?HH,
AUl = ottt SN ATES S F
Zst7] 98l superoxide  dismutase(SOD),
glutathione—s—transferase(GST), Catalase(CAT)
9 glutathione(GSH) 53 Z2 Uil AAA
[3]9} Al&<9] vitamin A, C, E, flavonoid#A A
2, polyphenol® 59 A=jgd &4 ol AU
1A ) AEE B AtaFSl ojF 27 &
e oldtths BA[417F ek 2 ¥l AE-
g 9 B Fele] &Sk A AER
it A= RIzteRog oA, SR
ojx 3 FHITAE 1EY, 5T, HEL A
. 9 T aprt glom AREd d@ew
FHolYA, e, Tt oA s 71
Ql2o] B FHACH5-6]. ¢ Hele] Axt
2 100gd 2 80.3%, ©lE 3.1%, A
0.1%, &3kE 15.5%, & 1%o|H[7], E3]
ohgo] Aol dfaet Gnol £ oy}t At
3t &4 Sol drE Uge]l Hi HIUH
[8-11]. waks EAFoA=  Streptozotocin
(ST2) oz Fnro] Fd AFfA < e
oetE FEEZ 1Y 13] 79 AT o &
STZe} &2 ofzolut =A=H=RH Aol
A e BNAETEY] AAC Bolst=
GST, catalase, GSHe} Z-& 3HAtsh ZHgof u]x]
+ TS AT 29 Fo4 e 2AE I
7]ofl Hi1 starzt gct
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2.1, AR, A L 717]

A o B Ad ARgRE eg®ElE 20149
49 A& ATARNA FAEGEZE o) 4hst
At

AleF o streptozotocin (STZ), sodium azide,
glutathione, glutathione reductase, NADPH,
cumene hydroperoxide, 1-chloro2,4—dinitrobenzen
(CDNB), 5,5 -dithiobis(2-nitrobenzoic  acid
(DTNB), xanthine, xanthine oxidase,
cytochrome  C,  sodiumdeoxylcholate,1,1,3,3—
tetraethoxypropane, thiobarbituricacid, tris—HCI,
NAD, ATP, bovine serum albumin &< Sigma
Aldrich Chemical Co.(US.A) & AHgsI o,
glucose kite FEAFKorea)9] A& ARESFA
2, dola] Fle Aok BRAlke sl A
it

7171 : rotary vaccum evaporator(Eyela Co.,
Japan), deep freezer(Hannil Co., Korea),
centrifuge(Hannil Co., Korea), UV spectrometer
(Kontron 927, Italy), homogenizer(Omni,
U.S.A), ultracentrifuge(Sorval, U.S.A)SS A&

=

oA 3% %
A4 AT FE71A sEotel SA®e g
2 7222 A9t

A% 215115 ¢ eIl Sprague-DawleyAl 4=
Z AHE 1597 F3A 7 373LeE o
sk et AN ¥ T
streptozotocin(STZ)&  45mg/kgb.w. &FO=2
0.01M citric acid buffer(pH 4.5 o] 2ml/
kg,bow.o] §Fo2 AL 0.9%salines A
Ao FAME SFth STZ FAF 48A17F 39
w0 AHuogrE dHE HFste] 3000rpm/
202 dHd=Esto] AU @daFo] 300mg/
d ol AL Bk FI FFE Sl
A (normal), @ -G3F )2 (STZ-control),
T §F AA(STZ-sample)] 31802
1 O 9 e o] AT G &
9 g 2o 0.5% CMC g§duhs, A2
9 B oetE FEE2 1,000mg/kg, bw &
FoR 0.5% CMC & |AEtAA 10ml/kg
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bav.d 190 18] 792 AR ahlct.

24, S48 =H UL BN
7 cytosol  BEFO]  GST, CAT,

GSH-Px @49 a4 A9+ MDSet GSH 3t

ZF2 9% A= HAAHL 542 Kim[12]3
[e]

AU At A= Table 13 Ak A
Aol doa)7t 148.24+3.17 mg/dLef vlE| &
o jE22 519.3£50.93 mg/dLOE oAl
7 UEiisley ¢4 B e FEE
1,000 mg/kg,b.we Folgt Folxs 207.4+£42.81
mg/dLE 79143 F4aE Uetliglch

3.3.1. Malondialdehyde(MDA) &3 &3

Fe71Eel oo Azdr 2jde] x4t
Eol 43k HolE dovle Zer wiEAE
o] A&7t == MDA 2 Table 29 Zth
At vkl GlrtfRdtolA folAHel F
7Fe UElH ol STZ Fol2 QIF Whf
HFA] oxygen free radical o] A3} Atsky AE
Bzrt Eolatel 2l BusAel Eob
At 7t 22 |A el F7t itk BAal[13]
oF Bl AYE YEigieh 8 FEE R
o2 8.42+1.92 MDA nmoles/g of tissueZ o
o iRl Histe] folHd HAE uE
Wil

33.2. GSH &% &%

GSH @2 Table 29t Zth. GSH2 HEA
A EEEX AN JdRE B,
hydroxyl radical?t 722 E39] st £AA0]
™, GSH-Px®| 7|4z dHAUcH14]. EFF Al
Zuel  ZgEtdZel A, H09F  lipid
peroxide 59 FAEES Ho|, &dl, °l=d2]
x P WSl 2ojm Eet ot
DNAZ®] ?Md, om|ie7]¢] o]F, &4 &9 %
A5 AWl Fa3t §hge] wofsk= &4[15,16]
ojtt, A2 10.93+0.82 moles/g of tissue©]
o S fF 2T 4.24+0.25 moles/g of
tissue® /gt Hlwske] o]l HAE
gfigleyt FE= FolwolA 9.21+0.172 &

Table 1. The Serum Glucose Level of Normal and Diabetic Rats Fed on FEthanol

Extract of Arctium lappa Root

Experimental group Dose(mg/k.g,b.w,p.o) Glucose(mg/dL)
Normal - 148.24+3.17V
STZ?-control - 519.3+50.93"
STZ+Al root? 1000 207.4+42.81

YValues are the mean=S.E.(n=5)

?Streptozotocin(45mg/kg, b.w) [0.0IM citric acid buffer(pH 4.5)] was i.p. injected into
the tail vein. *Significantly different from normal at p<0.05, “Significantly different from

STZ~-control at p<0.05 by students rtest.

9The ethanol extract of Arctium lappa Root was administrated orally once a day in

experimental rats for 7 days.
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Table 2. The Contents of Hepatic MDA and GSH in Normal, and STZ-induced Diabetic Rats
fed on Ethanol Extract of Arctium lappa Root

Group MDA . GSH '
(MDA nmoles/g of tissue) (moles/g of tissue)
Normal 7.23+0.68" 10.93+0.82
STZ* ’ —control 21.75+2.34"* 4.24+0.25"
STZ-Al root” 8.42+1.92 9.21+0.17"

12347 :See the legend of Table 1.

Table 3. The Hepatic Cytosolic GST, CAT and GSH-Px Activities of Normal and Diabetic
Rats Fed on Ethanol Extract of Arctium lappa Root

Experimental Dose

group (ng/ke. bav. p.0) GSTY CAT? GSH-Px?
Normal - 178.26+£10.67"  826.31£97.12 1.94+0.22
STZ”-control - 121.74+9.36"  1207.19+80.47*  3.72+0.95
STZ+Al root® 1,000 208.83+11.30°  675.43+50.25" 1.23+0.14"

YGlutathione—S—transferase : nmoles/mg/protein/min,

3)

Jcatalase : moles/mg/protein/min., GSH-Px ¥ moles/mg/protein/min

430 1 See the legend of Table 1.

oj4ql 2718 thehlel GSH el digt 9 3.4.2. CAT] 4
we) gk F229 AVHE B 4 A%

CATE= AT vwste] gtz aolA &
oAl 2712 yeo] Lee S[21], Kakkar 5
[22]9] Hi1e} fARet Z2E uEhligieh. CAT
Aol 2] AAEAtel, 7129 At =
ZHrEHo] 98] AAE H,0,2 Eallstr] 9
b Aoleks Ba[23]o] wet B AW An g
A CAT AT} Goldo=z Zrish A

3.4, ZIx=XF9| GST, CAT
GSH-Px2| &A

¥

3.4.1. GSTY &4

FZE Eolo ot GST &4 WM3l= Table 3 Z
oF Pty GST: AT ¥wste] Yozt 2 Atmgch J8yg FEE Folo i {9
oA golzHel ZasS vEhfe] BangSl17]7t Q FAE Uerglen, o] ¢l STZ Fo
agiuss[18]9] A ¥iixE AvE Yehfigd of ot Afettze] S JAXZ HIz

L Jo & ook r]r rlr

O}, Latha 5[19]9] ARAF} vt AH}E Atz H ot

EFfiglch gt &= Foo Qo) vJ@‘ﬂ

7FHe UEHYiith ol GST7F AlelA A4 3.4.3. GSH-Px9] &4

AARA 54 4| glutathione?] thiol 7]E I GSH-Px= H,0,5 AlASHAA ¥d GSH
AXNAA 54 848 Ho] Edjr7l= #8& S A5ty GSHO =R H3A7|= BA[22]2A4 2
gibe Ba[20]ef wet FEEo] 54 EEE A At ZAdatat Bluste] Gt ERaolA] #
glutathione®]| ZEHAA HiH-E ZFHXAHOEH olFQl F7FE UEUNLY FEE FodolA
STZ Fofof ot 7hAde AAste] 1 &=l oA HAE Ut o] it FEE9]
71 Atz At H,0,9 A4S 9AIAA GSH-Pxo &4& &
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27 Az Az,

1.2 8
Streptozotocin(STZ) 2.2 FHH Yk SFd
Al 4 B olehe F5ES 1,000mg/kg, bw
A=)

=
ggoz 1Y 13 797 B+
FARSE Z-gof| mlA= gt o Z2otth
1. 719 glucose TeFo] £ Ma] ofers F
= FojolA Bzt Hlwste] f
Q1 Zr4(p<0.05)E HERA .

1o, i oy

2. FEE T o5 MDAgHT CAT ¥
GSH-Px9] &A4e fodel #4(p<0.05)
= vehfoith

3. GSH@E GsTol @4 §o4a 271

(p<0.05)E “ErHiSITh

4. GST BHmE 258 Sofd] da] f97
9l Z7Hp<0.05)%, CATSH GSH-Px &4
L golAel gapd.05E eyl
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