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Abstract

Effects of Dachwanggamchoeumja and its component groups on diabetes,
free radical and antioxidative defense system in Alloxan-induced diabetic rats

Go won do, Gwak dong gul, Shin hwa seog, Choi oi chul, Park sun dong
Department of Oriental Medical Prescription Dongguk University

The purpose of this study was to reseach the effect of Dachwanggamchoeumja(:k#
HEEF) and its component groups on diabetes, free radicals, and antioxidants
system in Alloxan-induced diabetic rats. The experimental group was divided into
three groups: Daehwanggamchoeumja(DG), and its components groups, Gamdutang
(Gamcho&Daedu; DG-1) and Daehwanggamchotang(DG-2).

The results were obtained as follows:

1. In the study of effect on diabetic metabolic dysfunction(Glucose, Triglyceride,

Total Cholesterol, HDL Cholesterol, Total Protein, Albumin, Creatine, BUN), only
DG has a significant effect.
2. In the study on free radical scavenging effect in vitro(the suppressing effect on

peroxidation of linoleic acid on concentration, the scavenging effect of DPPH
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radical, inhibitory effect of superoxide in xanthine-xanthine oxidase system,
inhibitory effect on lipid peroxidation reaction by hydroxy radical in H;O»-Fe’"
system, and the effect on Nitrate reductase activity)) DG and DG-2 have more
effect than DG-1 relatively.

3. In the study on antioxidants system in vivo(The level of serum LPO, The level of
hepatic LPO, Catalase, GSH, GST), only DG has a significant effect.

These results suggest that Daehwanggamchoeumja((K# H ¥#6k ) has an effect on
diabetes, peroxidative damage by free radical, so it seems to be useful to prevent and
treat diabetes. The mechanisms of these are supposed to be involved in antioxidant

and three drugs’ cooperative synergy effect.

Key Words : Daehwanggamchoeumja, diabetes, antioxidant, alloxan

1. % & | Ao dedel YR EFPEE Q
# eAHE 1YY 2 ol FuFE
AR E SRR Aoltt.

AHUEMTE WIBS KEWRE o0 g gt A5 24

A%d TS stz Jew, HE

48 a8 AR Ao g o EE W AZe) WA A g
Zisez ol TEHHEEIIGAHTS - 18F7, Ve A He RRe A4 9¥ds s8dez
202 7|75 o] A)@:}, e opn ° 1 SoPh 994 BeEe dAed
FL20 M5 BBEx o s AqsT g &3 %k:%‘( A1¥, IDDM)3} od-i-;rg_ u o)
W, KE HE kge 31 Fmz my co =R(A28, NIDDM)LE e
o) itk kuE WHkSD, KK B IO HeaDMe 42 prza
MkaE, HEE HARE - AR © o= UFE ENF A Hlel
W), ol EsE o] “EILRE”, “HAKE K" dE Foiolor HEZ gd 9]%"301
o) o]&o] utad® Aol 3, 9Ed Tt Fasd 34 AES
mEolR WEENNEN BRsKkse oo £T/F LEE, #3149, Ak
Wzoz ZAbo] wal L, thif, Tl duts 9 B33 Ax Fo] FI d#d
=@ PRSI gon, ot Zuwe o Ei2okin=
BRZ YA fA BB Bogge  EY AFF TRI AU F 3US
FLue ER W wEA)A XS0 2L A FoA A4V AF BA
sz U’ Bajo] FALEE e AoE HuHy
Puye DY AHE ushie o8  $T #3988 270 AT b4
Ao s Aoz olad Hulo Ay IS AHHOE AN T=E FE3
A EE Ay BZold dad gyqx € alxancz #2d BRARE A€



ARHERTY D BREMH0 Aloxan & #BR AR 28 Z4 ¢ g48 Su0 0lks g8 161

=H(A1¥, IDDM)9] 233 =
R ‘

%o

A2 F(reactive oxygen species)S 4t
A @tt)Z(oxygen free radicals) @ olRAo 2
FE SdE o JHA] ALSFEES F
A&= RAO.Z superoxide radical( - Oy),
radical( - OH), hydrogen
peroxide(H20;) Fo] ded, AL E
WHgAdol 7] Wi FHe oW EHE
Hx gA wgsled, F2 Ad9 243,
DNAS) 2818 &4, Baidg a3 &
e dent.

olgigt A4 whgAde i3t
AA= Pugt &3t HolAAV de
go] glEd, SOD, catalase, GSHpx 50°]
ATEO ol g A7 T o]o]
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Table 1. Composition and contents of

Daehwanggamchoumja
BEL Drug name Amount
K#  Rhei Radix et Rhizoma 225 g
HE Glycyrrhizae Radix 6.00 g
KE  Glycine max Merril  125.00 g
Total Amount 13325 g

T3 WEH AHED AEHEKT 2 1
mesEmRe) MRS SEe B 2ok

Table 2. Composition and contents of
Experimental Groups

BERHC BEY B

BEN Y X EE |fRE(Q
ki 6755 1% 180g

SHHURTOR) (e 399.75g

HEBDGY) | ## 180y Ay 3750g| 393.0g

KEHEBDGC2) | Ak 11255 #1 300g | 4125g
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2% B 2. h &

AEFTES AT 200g WY A3

ol S DAY x4 2 BE A%
Sprague-Dawley Al 7] ratZ 7d3 A%
4 3¢ FHSAN F AMEIAT A 1) HAe] =A)
A 25 20C U9, €& 5~60%= AEHEHRT € I BREwWHS F
F+X8t1 light-dark cycleo] 12A17F ©¢ oF 400ge] o] 3uFS] 80% methanol
2 ZAHA B F, ratd 17 AR F £ 718 o8 48 A% B¢ FE33, o]
£ AF glo] FFIIA #A3E& 23 wEIY AR F FFen
_7;_._

3) Al

=

o}
A

A%
1,1-diphenyl-2-picryl-hydrazyl

Alek2.  alloxan,
- (DPPH),
5,5'-dithio-
bis-(2-nitrobenzoic acid) (DTNB), sodium
sulfate(SDS), thiobarbituric
sulfosalicylic acid, potassium
tetrabutyl-
ammonium salt, linoleic acid, xanthine,
oxidase, butylated hydroxy-
toluene(BHT), tocopherol, sulfanilic acid,
N-(1-Naphyhyl)-ethyl-enediamine
SIGMAALlN 79t on,
2 ethanol, methanol, acetic
acid®} 718} A|F2 A|FAA EFFE T
A3l AL glucose, triglyceride,
high density lipoprotein(HDL), total
cholesterol, total  protein,
creatinine, blood urea nitrate(BUN) =3
& Lits opAlete) M TYstel ALg3g
c}.

AR A3 717)= UV-VIS spectro-
(UV-2401PC  SHIMADZU
Co)E AHESRT, 29 4Pel A§@
BE Nose AN 8

o A-gao

bovine serum albumine,
dodecyl
acid(TBA),
phosphate, malondialdehyde

xanthine

o

(=]
hydrogen
peroxide

albumin,

photometer

E 13
= \:lﬁ‘a

T2 Az 4 23wl gES
E3 2 KEHEKT 5925 g (14.82%),
HEE 5234 g (13.37%), K¥HEHE 69.18
g (16.77%)& 2t

(2) FEY A=A

48 TES 4 o3 8utey S &
°2 Uydy, BE H4¥TES 49 7
U7t ratg nFALE S} ES AT Qo] F
F3A

=2 alloxan 100 mg/kgS 13 &
Z FAG & 3¥PAs S BE 5UT Al
gol FFARom, deTe AgTe
HHEKT(DG group), H=RZEH (DG-1
group), K#E HEE(DG-2 group)o.2 iF
% 2% alloxan 100 mg/kge 13 E7
FABLL, ratg FAEYG 7 FEIEES
500 mg/kgd] T2 5U AFFAIIA

>{_

o4

. BZE ¥ TEE AAANE HH A
12417t 5 B9 331 AAA AT
@) BA AN A=
Nféi"—g— ether2 v} AIZl TS EF
FAE wet MEE AN AP}
93-9—% AT X H20A 1AL F
¢ WA O FHE Rt 54 &
29og AMGIAT BHE 2Ho| &4
HA F=F M) FEHA A HFr



ABHERTY I BREMHO0 Aloxan R #R AR BE T4 ¢ 438 S0 0IX= 8 163

g FRAA Y& FE8] AAT F 2
g AR g AAFZ 2 Aol
Whatman o3 X2 Agds4gE AAS F
-70Co] T2 RIS AHEEAT B
g4 3L f3) B =3 dFd 4
i &%F2] 50 mM potassium phosphate

buffer (pH 75)& 713l ¥y slol A
homogenizer 2 4—"&_—7& T As3IaT. o
FALE 110xgol A 1583 A4 E8 3t

YR FEHe FHats l’fvl 3 glutathione

Liver

e
N
_,.

7] 93 AN8E AHEEAT,
£ 600xgolH T 1587
to] g2 MEZNE AAG G
HetHom, o|& thAl 12,000xgel)
B¢ LAY} nEZ=E o}
AAZ F et
glutathione-s-transferase 84 =3& 9
& AsE AR 37 RE 232
Ed3 FA30] gle & 0~4ToA HA)E}
A tHScheme 1).
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El
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to Mr X do
:L.
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&
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Ayl g catalase,

Perfuse with 50 mM phota-
ssium phosphate buffer (pH 7.5)

Homogenate

Centrifuge at 110xg for

15 min

Supernatant

Pellet(discard)

Centrifuge at 600xg for 15 min

Supernatant

Pellet(discard)

Centrifuge at 12,000xg for 30 min

Supernatant

|

Pellet(discard)

Scheme 1. Preparation of hepatic mitochondrial fractions for enzyme studies
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2) in vivoo| A T BH ¥ 24 W3
3

(1) 3% glucose &z

HH%F glucose =S a2y wa}
ZAE AG kitE AHEstTh 3% 0.02
meol B AlY 30 ME YW1 F HoF
¥ 37 TollA 583 WXt A=A
€ Wx=2 3% 500 nmolAq FFEE F
AstH}. glucose FL BFE AHF F
A AEIGPes Y dF mge g YeRY
Art.

(2) 8AZF triglyceride 2k

HHF triglyceride ek AR
o2t ZAE kits AHESHET. A 0.02
moll Bh AW 3.0 ME Y3 & &HojFE
37TCo A 10&3F LAt AjGERA
fzg 3% 550 nmolA FFE=E =
3lgon, triglyceride e TF HFTF
AellA dEdtgen 84 dY moE
et A}

JHooX nig o

(3) &= total cholesterol sk

B3 % total cholesterol e FAH
Yo ma} =A@ kits AM2s4ch 8%
002 meol] EAa A 3.0 ME Po] 2 4
olF ¥ 37TCelA 58 WAFHA 3
500 nmo| A AFEBIE dFE FFE
£ &3 total cholesterol #H& EF
T TN AEaeH Y AT mg
2 Yepd

(4) %% HDL cholesterol 3%

¥ A% HDL cholesterol 32 &4
Y o) mal =AW kits: ALE3i9 834
0.02 meol] ¥ Al 0.02 mE ¥ & 4
olF F H2A 108z WA 3000

o o

rpmol A 1083 QAR AT Axo
01 neo] EAAY 30 mE Hol I Aol
2 5

o
nmo| A AGEPAE U2 FF=EE F
A38l31, HDL cholesterol & TF e
A AEIFHon 84 Lo
et Aot

(5) @A % total protein ¥F

¥3 % total protein FF Biuret§}?®
of wa} zAE kitE AHSIAT. ¥H
0.05 m¢oll AMA} 50 mE Yol 2 4o
Z % AedlA 3087 WA g 540
nmo| A A|GEPIE Y22 FIREE F
A3}, total protein Fe FF HAF IJA

A A& R d1Y g2 JehiATh

(6) % albumin ¥
¥A% albumin 33 B.CGHM o
g} ZA " kitsS AFgegch 3 002 w
o FMAY 50 ME B & HolE F
Ao 1083 ¥X5td 33 630 nmo
A NetERAE W22 FREE =243
2F AF FAdA 2

Z3le ¥4 d% go 2 eI

i1, albumin &

(7) 4% creatinine §3F

Y22 creatinine L Jaffery el w}
2t 2AE kitg AHEIATH EF 05 me
of BYAH 40 mE gol & HdE F
AeolA 2087 WX n 3000 rpmei A
1087 9489 st A3 3.0 meol
04N NaOH 1 mE @3 2087 e
W8t & 94 520 nmol| A A GEBIE
zz2 EFFEE Z=A3)3, creatinine F
< BFE A% JFHAA dEdd EH &
2 mgleE YErRATH
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(8) 4% BUN &

¥A%F BUN 332 Urease-indophenol
HPMe| mel zAE kit: AgITh
g3 0.02 mo] AAAY 20 ME go] F
HolE F 37 CToAA 58T WAt AN
Al 20 mE gol thA] 37 TollA 10%
WAF & 570 nmo X A|FERIE
Z2 FA=E &A33, BUN & ®
A% FAAAM FEde A AT mg

o M 2 AL

fru
o
o
32
o

3) in vitroo)| N 243} &7 =

(1) AFRFAEA A A 9] Fatdls
Linoleic acid § A E£g€94 L& Osawa 59
WP ojal 223Gt linoleic acid
013 m¢, 99.0% ethanol 10 mw¢, 50 mM
phosphate buffer(pH 7.0) 10 @S & &3}
3,4 % FEES TEEE M O
2, 2542 total volumeo] 25 mi7} ¥
=& 2HEHY o] EFAE test tubeo]
¥, 40 T w7l A widsle] =pE4t
gg FIXNAT

TBAY o] 2] MDA #H=ZE Ohkawa
So W™ wet AAEYTG. Z 40 T
o) A wjkA]Z] linoleic acid EE} 50 b
o] 81% sodium dodecy! sulfate(SDS) 0.2
mé, 20% acetic acid(pH 3.5, 10N NaOH)
15 me, 08% TBA $8§% 15 mE 21,
ZHFE o] &R total volumes 4
mE ZHT o, 5 TolA 6083 X
531, ThA] 95 TeollA 6083 EAAIZ H,
2 FEEAAN YHAA AL 532
nmel X FRE=E FAHIIIT an FH
el d e gge MDAEZ ®F HAIEFEFA
S AT U, old AT ZHAE

for

MDA uME Z7]3tHdh.

(2) DPPH radical &A%

kA F2E 9 free radicalol] o3l
g Zolr 7] 98] Hatano ¢
"o} waz} DPPH radical 2A&ZAE
T &4 FEES FHFFY FREE
=9 % o] EFE 4 mst 15x10"M
DPPH/MeOH 1 mE &3t & EE9
T HALoA 30% T wXF F 517
nmol A EFF=E A AT

A o b
o mE X

== 0

(3) Xanthine-xanthine oxidase#]of A}
superoxide?] A A&

Xanthine-xanthine oxidaseA| ol 4] A
5 & superoxided] W3t 2 FEES A
£%E 235 A5 Bed 2e v
S99 ZASHEY. HA 250uM xanthine
05 mst ¥=¥ F&4 01 m¢ 2 50mM
sodium phosphate buffer(pH 7.0) 1.3 m¢
£ THdle S EAE AdedM 383
A3 e, 0.lunit xanthine oxidaseZ
Hrrete, 938N FHFE 2 mME 23
g ¥, 290 nmo| A 183 FF=9 W3l
£ A4

(4) H:OrFe™ Aol A X A3} uhg o
AF

HFF=7F 75 mg/me Q1 BHY =
Z gAA, 1 mM FeCl,, 3 mM H, O, &
#3l= fenton WA A HO-Fe’' A
o AF xFY AAHs whge digh
AAES ABEY] A8 v=E *E FF
Eo] #H7}9 01M sodium phosphate
buffer(pH 7.4)9] ¥Hg€4-& 1 mE 3}
37 CelA 1083t ¥-8A17 thg, TBAY
o2 RAEAA FFHE FHIHAY.
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(5) Nitrate reductase &4 &4

Nitrate reductase &4 =342 Gray%—zs)
9] ¥ F3 1 mM NaNO: &9 1ml
of dYFTE T YE F&94 04
#7b8la 1 N HCIE Abg3te] whg &
o] pHE 128 ZA% S total volume
o] 10 m7} HEE =ZHIH 37 T
incubatorol] A4} 1A|17F ¥kg A7l e 2zt uk
SRS 1 wH ZHs] 2% acetic acid £A
7 griess Al 04 mig Wt Ao
A 1587 BAE F 520 nmol N FE=
o Wste 2R,

4) in vivod| X} 8 AR FF

(1) 3% lipid peroxide &%
TBAZA & Suematsus e Hi?e) wgt
clean test tubeo) ¥3 200 wE& B3,
8.1% dodesyl  sulfate(SDS)
solution 225 pf, 20% acetic acid 1.5 mf,
ZH54 75 i, 1.2% thiobarbituric acid
solution 1 WE Y3 & HAoE T 308
7t water batho] A Rt o]F A2
3087} cooling3}3l 3000 rpmollA} 2087
44 B3t FEHS 532 nmo A A
3t .

sodium

(2) 7N AM 9 lipid peroxide ¥
Z3AU LPOY¥#HF F4e OhkawaF 9

e wyth 232 vl FANES
1,000xgoll X fAEHT F FFAS FH

8 81% sodium dodecyl sulfate, 20%
acetate buffer (pH 3.5) 0.8%
thiobarbituric acid (TBA) &%#-& 7}s) 9
5CoA 1A ¢ ¥EA7)12 d2eZ
B3 & A" E4e] TBA reactive
. pyridine (15:1)

ol
=

substanceZ n-butanol

EAo g o|PAA A 532 nmollA FF
T W3ls 439 FFEAY. B4E
A182] malondialdehyde(MDA) S X &
free MDAZ EEFHE T3t AtsHe
o MDAgtES Z3F ngd nmoleZ e}
W At

(3) Ttoll A 9] catalase A

ZAW) catalase BAEE Aebie] g™
of wel =AY o. 50 mM photassium
phosphate buffer (pH 7.0)ol §49 43
FE 93 7]d2A 10 mM H0, £4-&
7b3ted 3+ 240 nmo) X FFE o] WIS
287 2339t grAgdeses 7129
10 mM HO, &9 ddd 50 mM
photassium phosphate buffer (pH 7.0)&
74l O E 212 919 FUA s F
Fxo ¥MIE FAHILY 549 BA
TE 1% E9 1 uMe) HOE E3)A)
e Bao %S 1 unitE Y

(4) 7o)X 9] glutathione -3

Z29 GSH &% &3 Ellman F9
e @Rt 23 7A9EL 1,000xg
g4 A& F AEde 4
sulfosalicylic acidg& 713l EF3t
1000xgel A 10837 AR FEe
& #3 1 mM DINB &4z E3}std
Ao 2087 WA F 412 nmolA]
FBEE =A3gPen GSH @3
protein 1 mg B nmoleZ ey ATt

ks

%
5
N

(5) 7tollxle} glutathione-s-transferase &4
7+ =AW GST #Ale  chiorodinitro-
benzene(CDNB)# GSHE 7132 A1 &3
Habige] wWy®@oz ZAsygch 01M
potassium phosphate % &<(pH 6.5)2

2 XA T FFYe} 1 mM GSH, 1
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mM CDNBE #7}8te 54 340 nmojl A
ald  mgd 18I conjugatedE =
CDNB2] nmoleZ 3 7])3}5 Tt

(6) @A g

Salge] HFL Lowry S why™*
o} wtz} bovine serum albuming ¥
oz sa vuds YIS

3. SAXE
4947 I EF A2 2HE
2 S9A #EL  Sigma  Plot

2001(Window-§& version 7.0)S ©]&3}<]
unpaired t-test® A A5Gt}

500 4

400 1

300 1

200 -

Glucose (mg / dl)

100 A

Fig. 1. Effects of the

Dachwanggamchoeumja

. e R

1.in vivooll M Ee 2E "3 #H3)
1) 84 F glucose ol vj= J&
AAFN = 86.25£15.62 mg/deHl

H8le] 2 FL 305.63£91.91 mg/deE 3

W ol FAhst Atk BT glucose ¥

go KREHEAT 192.37+55.78 mg/dd,
HEiE 299.63+91.26 mg/dl, AEHLEE
313.49+142.74 mg/dUE 2T Y

KEHEKRFH W F4(p<0.01) UA
7289 tHFig. 1). :

(DG), Gamdutang (DG-1) and

Daehwanggamchotang {DG-2) extracts on the activity of serum glucose in

alloxan-treated rat

a) Significantly different from normal, b) Significantly different from

control (** . p<0.01)
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2) AHZF triglyceride gekol] PIX &= F&

AT e 98.78+14.04mg/ iU H  H]
3y WEFL 27463+62.20mg/ A2 < 3
v 271ty AP TME KEHEEK
F 215.13+4956 mg/di, HEH 256.28%
39.16 mg/dl, AFEHEE 27447+53.58 mg
JUE  KEUEKTT e FoA
(p<0.01) UA A 3}HTHFig. 2).

3) HF
' 9%

9T 97.3819.79 mg/deQldl ®)EkA
WzFL 14839:16.04 nmg/dlZ =718
th. APTANE KEHBETF 12575+

total cholesterol &aej] w]x]

400 y

300

200

Triglyceride (mg / dl)

100J

Normal Control

11.32 mg/de, HE#H 142042092 mg/de,
KEHEI 149632357 mg/d0E KHEH
EHTFT WS e ((p<001) YA Fa
st e (Fig. 3).

4) ¥3% HDL cholesterol ko] w3
To 42641420 mg/deQHE ¥ES
& 25.04+435 nmg/dAE ZAEFI
ANME KEHEKT 31194619 mg
/dl, HZE 2617+4.16 mg/dl, K¥EHE
B 24641556 mg/dLE AEHE&TT
F oA (p<0.05) A 713 A} (Fig. 4).

DG-1 DG-2

Group

Fig. 2. Effect of the

Daehwanggamchoeumja

(DG), Gamdutang (DG-1) and

Daehwanggamchotang (DG-2) extracts on the activity of serum triglyceride

in alloxan-treated rat

a) Significantly different from normal,

control (** : p<0.01)

b) Significantly different from
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200 ~
a)**

s 150
~ h v, T T
2 7
3 R
] .
§ 100
°
< #
Q
E 50 2 Z
P : \

Normal Coatrot DG 0G-1 ba-2
Group

Fig. 3. Effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) extracts on the activity of serum total
cholesterol in alloxan-treated rat
a) Significantly different from normal, b) Significantly different from

control (** : p<0.01) '

=

HDL cholesterol (mg / di)

.//
7

NN
Normal Conitrol DG DG-1 DG-2

Group

Fig. 4. Effect of the Daechwanggamchoeumja (DG), Gamdutang (DG-1) and
Dachwanggamchotang  (DG-2) extracts on the activity of serum
HDL-cholesterol in alloxan-treated rat
a) Significantly different from normal, b) Significantly different from
control (** : p<0.01, * : p<0.05)
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5) 3% total protein FFo| v|X=
R

AATAME 7.07:041 g/diiel =&
o hEFE 5461058 g/diE Thi ZTA
At APFANME AEBEKT 632+
047 g/di, HEB 561062 g/di, Kt
BiE 573:070 g/de2 AEHEAKTT o
< {94 (p<0.01) YA Z7}+3t4thFig. 5).

6) 3 ZF albumin o] v X F3F

AT ME 417£018 g/dedd nl3}
o ETL 284:054 g/diE ThE TA
o, AT KEHEKT 3.33
+043 g/dt, HEE 2.98+042 g/dl, K&
HEP 2961037 g/dUZ KEHEHKTF T
93 (p<0.05) YA F 713k chFig. 6).

1

Total protein (g / dl)

Rt
Normal

7) 3% creatinine ¥l v ¥
AFFAME 0.94:013 mg/deAd w8}
o YRFL 155017 mg/dUE Z7}3FE
b AdedMe KEHEKT 1.37:012

Comg/dl, HEE 153:011 mg/dl, KEHE

% 1612010 mg/d0E AEHEEHETFN &
2} 3(p<0.05) AA FHA3+ATHFig. 7).

8) 843 BUN & viAe 9%

AT NE 13.2642.98 mg/deH
o] o2Fe 31.20£6.89 mg/diE  3u)
7t F7rAT A¥LoME KEHE
8F 2259+337 mg/dl, HT 2827+
580 mg/dl, KEHEE 30.52£6.49 mg/dl
2 REHEKTFT ¢ /94 (p<0.01)
UA A THFig. 8).

DG-1

Control DG DG-2
Group
Fig. 5. Effect of the Dachwanggamchoeumja (DG), Gamdutang (DG-1) and

Daehwanggamchotang (DG-2) extracts on the activity of serum total protein

in alloxan-treated rat

a) Significantly different from normal, b) Significantly different from
control (** : p<0.01)
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b3

Albumin (g /dl)

Fig.

Albumin (mg/ di)

L E

Normal Control DG DG-1 DG-2
Group

6. Effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) exiracts on the activity of serum albumin in
alloxan-treated rat
a) Significantly different from normal, b) Significantly different from

control (** : p<0.01, * : p<0.05)

1.6 - by
14 -
12 1
1.0
0.8 -
0.6 -

04 4

0.2 1

0.0

Control DG DG-1 DG-2

Group

Fig. 7. Effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1) and

Daehwanggamchotang (DG-2) extracts on the activity of serum creatinine in

alloxan-treated rat

a) Significantly different from normal, b) Significantly different from
control (** : p<0.01, * : p<0.05)
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({0

b

x

50 1

Creatinine (mg / dl)

Control

Normal

DG-1

Group

Fig. 8. Effect of the Daehwanggamchoeﬁmja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) extracts on the activity of serum BUN in

alloxan-treated rat

a) Significantly different from normal, b) Significantly different from

control (** : p<0.01)

2. in vitrooll M XtR7| &H 3

1) A AAFAEA A ] Gkt 554

B3 ake]l d#E<l linoleic acid9)
AEASAE o] E3lH TEE FEFEE
AAHRAE A A EE g AT
P2 #EFEt o AF, ofFd HAx
3tA & WERTAAY XAF4iEE
gF2 Y 1dAd = A Asyt gl
11 5 A= 9.23+098 pM=E A)7ko] A
Hetol wet BH F71ed wi g 108 A ol
18.61+x1.54 yM=z A3 =r1E2 BY
¥ 2131A1Q) BHT, BHA ¥ tocopherol
A7 AN w1 S A

sl fen, wig 1088 A7

L

L odo £ rf

0.97+0.02, 0.95+0.01, 1.11+007 pM=E
HEFol vl AAnarsEe Aol &
A3k A=k

ojol H3le AFFNME AvtHo T ¥
27t EobAFE oA Adst AARSA U
Bt ABHEKTE N 594 22
£ F%7} 500, 1000, 2000, 4000 pgd w
2+zy  5.81+0.09, 2.01+x0.22, 1.12+0.14,
'045+0.22 pM o], 10Y A= 11.13
+0.20, 4.46+0.25, 237+0.20, 1.41+0.05
IMZ WS 24 (p<0.01) A AAHA
o HEBS WY 5YA 22T wxs)
1000, 2000, 4000 ped wj 2z} 3.82:0.91,
1.98+0.10, 0.54i0.08_}1M o3, 10.40
+0.62, 4.24+0.28, 1.39+0.08 yM= 1}E}
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U ouls e 4p<0.0l) A A=A
KEge WY 594 3% Fx
500, 1000, 2000, 4000 ug¥d @i 3.87+0.57,
1.19+0.18, 0.99+0.21, 0.44+0.05pMo] 1
3, 9.77+0.66, 3.69+0.40, 2.32+0.21, 1.34
s0.08IMZ  ER} s §24(p<0.01)
QA A= L oHFig. 9).

2) DPPH radical 24 &3}

Zt FZ2EEY F=E FHd9 o
DPPH radical £2A&3%E B3 A
HEES FxoAM = 9EHQ radical
AAZFH7 vdElgd. E3, 38 %=
4000pugdl A KEHESK T AEHESS
2zt 94.50%, 93.42% % wi$- FEFd 2A

25}

Antioxidative activity (MDA “M)

fr

asz7t Jvewgew, HEHEY
6558%2 Adidoez A ge
L el thFig. 10).

[o]
T

tob o
_E
s

3) Xanthine-xanthine oxidase?) &} A}

superoxide?] XA A F3}

Z FEEESY vxd FgAdq o
superoxide] 44 oA EE BRY 2
$ Z 2EBAN  FE  oEHY
superoxides] 44 AAEHE Bk F
8 A% 1000ued W KFEHEET
50.14%, HZH 31.24%  KEHHES

4736%2 KEHEHKTL REHESS
a7t HEBEd 433 AE BEY &
L S chFig. 11).

<0 L-pg—! ‘pGi+— L—DG2~
Dose (ug)
Fig. 9. Effect of the Dachwanggamchoeumja (DG), Gamdutang (DG-1) and
Dachwanggamchotang  (DG-2) extracts in linoleic acid system on

antioxidative activity after 10 days

Each values are the mean of triplicate experiments (** : p<0.01)
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JEE, ASZ, MY, XQE, RS

120 +

100 4

80 4

60

40 -

DPPH radical scavenging activity (%)

0 T T —_—T—T T v ——— -

05 1 2 3 4 5 6 7 8 8 10 20 40(x100)
Dose (g)

Fig. 10. Effect of the Dachwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) extracts on DPPH radical scavenging activity
*Radical scavenging activity(%) = [(control O.D. - experimental
0.D.)/Control O.D.Jx100

Each values are the mean of triplicate experiments.

100 -‘ -
- 80 -
>3
[
E 60 ——&—— BHT
© ——-wv-—- DG-1 °
k-] — v — DG-2 LY
g 40 - - ~
o o P 4
= = v
£ 204 o S -
—”"”.—
S
0 T T T T Lil 1
40 100 200 400 1000

Dose (ug)

Fig. 11. Inhibitory effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1)
and Daehwanggamchotang (DG-2) extracts on superoxide generation
induced by xanthine-xanthine oxidase system
Each values are the mean of triplicate experiments.
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4) Hydroxyl radicalel]l &3t =& 1}4k3}
W oA &3

Hydroxyl radicale] i@ o] &a3&
B2 B Ay, dizddAy FisAd
o FFe  3d1uMel oy, FAEHA R
BHTE 719 d¥Tdde  3.0mM=
Ueht dizgol wvls) of 91%9) 94 &
75 EYth AFTAME HEId v
od 25 3 EHY JA AHRE JE
HAEH, FEF2 Fol 1000ugd =, K
HHEKT 551uM, HXE# 11.24uM,
KEHEE 532M=2 KEHEKTS X

HHERAN F33 AARLIE
oA &37} JelgthFig 12).

i

5) Nitrate 224 %l v]x& J¢

Zd FEEEY = HAHYH W
nitrate &A% AH}E BFY 2H F
ZEX 5 9FE3FQ nitrate 2A%
BE Bt FEE 2% 10004 W) X
HHRRT 6951%, HE#H 50.23%, K
HEE 72122 KEHEHRTSH KEH
E5Y ANVt HOBES 438 AS &
2 F AU (Fig. 13).

35 4 Control
@
o.
30 A —®— DG
25 A
= 20 -
<
g 15
10 o
5 -
BHT
@
0 T Ll T L T il
40 100 200 400 1000
Dose (ug)
Fig 12. Effect of the Dachwanggamchoeumja (DG), Gamdutang (DG-1) and

Daehwanggamchotang (DG-2) extracts on H,O»Fe’™ system induced lipid

peroxidation in rat liver

Each values are the mean of triplicate experiments.



176 DEE, #AEZ, dote, X2E, HES
120 —e— BHT
3 ——--—= DG-1
< — v —  DG-2
> 100
£
g ._/""’_’M
b4 .
8
@ 80
.a & — //8
5 -
g . g =
] " e e
[ o, v
a— v —_
S 40 -
= Ity
= -
20 r T T T T
40 100 200 400 1000
Dose (ug)

Fig 13. Effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) extracts on Nitrate scavenging activity
‘Each values are the mean of triplicate experiments.

10 A

Lipid peroxide (MDA nmole / mg)

Normal Control DG DG-1 DG-2

Fig. 14. Effect of the Dachwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) extracts on the level of serum lipid peroxide
in alloxan-treated rat
a) Significantly different from normal, b) Significantly different from

control (** : p<0.01)



AEHERTY I BREVWH0 Aloxan S& #BR BEY 83 =4 ¢ S48 SN0 0= 98 177

3. in vivooll A &tatsl ot bl o) S A TS BRE BFY
ToAe]  &ee 1047+146 MDA
nmole/mg Q] Bvl&] dizTL 3250+5.61

1) ¥4 % lipid peroxide &e] vA =
o
Y MDA nmole/mg 2.2 38} o|A ZF713H

3k

(=]

gAXY YT MDA §ge 207
. AT E AHE 23.63+
£0.33 MDA nmole/m¢ ¥ w8 tlzZ ?09 Eﬁj““zg% ::Sﬁiﬁ@ﬁ B
B3R 961+06.60, HHE ,
& 763:190 MDA nmole/m o2 @4 0 HIH e

+6.67 MDA nmole/mg ©2 K&k

7 3 3 d F73 . AF T
o B3] 3u] o] Zvatg . Aol Fob e SeRE0L) 97 BAsE

NE  KEHEKTF  525¢1.03 MDA

nmole/nt , HTH 691:112 MDA ¢ 19

nmole/ml, KRFEHEHE 699:0.79 MDA 3) 7+l A 9] catalase B0 wxE Fot

nmole/m¢{ S8 X&EHEHKTT ¢ 79 ZHl M el AAFY  catalase AL

A(p<0.01) UA A5 AcHFEig. 14). 10.9020.74 units/mgQl®] & WEFLe

2) Ztel| M &) lipid peroxide 3o wv]x] 6.21:0.96 unit/mgo.2 el LI
= g o A¥FNAE KEHEHKRT 835:1.10

40 A
30 A

3 \‘\\&:
20 -1 B >

10 A

Lipid peroxide (MDA nmole / mg)

Normal Control BG DG-1 DG-2

Group

Fig. 15. Effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) extracts on the level of serum lipid peroxide
in alloxan-treated rat
a) Significantly different from normal, b) Significantly different from

control(** : p<0.01)
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e

units/mg of protein, HEH 6.75+0.10
units/mg, AFHHFHIE 6.49+1.11units/mg
o8 REHEHKTFT 9¢ #2149 (p<0.01)
A Z7+etATh(Fig. 16),

4) 7t 9] glutathione §Hako] wjx]&
g ,

ol X9 Ao GSH ke 1932+
220 nmole/mgld] Bl3] hZRFL 1547+
1.71 nmole/mge.2 A&t AE
RKEHEKT 17.08+1.11
mg, HZi#% 1610+1.42 nmole/mg, KEH
BE 15724124 nmole/mgl 8 AT E

[

Ne nmole/

14 4

9;{

BT FAA(p<0.05) UA F7tEao

(Fig. 17).

5) 7rell A 9] glutathione-s-transferase &
gl mlXE 9%

Zroll Aol AATel glutathione-s-trans-
ferase ¥4 2.49+0.13 nmole/mg2ld] H]
3 hERTFS 3.81:0.44 nmole/mglE =
7Vetdth AP FAME KHEHEKT 3.14
+0.29 HEHE 3.74+0.38
nmole/mg, KEHEE 3.78+0.67 nmole/
mgeE KEHEHKFH ¢ K94
(p<0.01) AA 723 YTHFig. 18).

nmole/mg,

12
B 10 -
£
2
& 64
<
8

2 1

o Al

Normal oG
Group

Fig. 16. Effect of the Dachwanggamchoeumja (DG), Gamdutang (DG-1) and

Daehwanggamchotang (DG-2) extracts on the level of hepatic catalase in

alloxan-treated rat

a) Significantly different from normal, b) Significantly different from

control (** : p<0.01)
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a 20 1
£ -
S~ a ok
[}]
g 15 1
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[<})
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it
1]
-1
2 s5-
(&
0 5
Normal! Control DG DG-1 DG-2
Group

Fig. 17. Effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang (DG-2) extracts on the level of hepatic glutathione
in alloxan-treated rat
a) Significantly different from normal, b) Significantly different from

control (** : p<0.01, * : p<0.05)

Glutathione-s-transferase (unit / n

Norlmal Control DG DG-1 DG-2

Group

Fig. 18. Effect of the Daehwanggamchoeumja (DG), Gamdutang (DG-1) and
Daehwanggamchotang  (DG-2) extracts on the level of Thepatic
glutathione-s-transferase in alloxan-treated rat
a) Significantly different from normal, b) Significantly different from

control (** : p<0.01)
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A EFRQIT & 7t BHHIL, oF
of & #AF BMES IHAKnecrosis)}
o} X E Al X(apoptosis) 7t FEEHO @3}
A 2097 £¢ guys) o gyse
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o2x3E AAH o8 JHA] AR FES
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AsA Bn) ERBESE A thabl
€ B3] A%t E@FE dAe] 7R
B39 glucosed] 2, 4t thatel ##
@ triglyceride - HDL cholesterol - total
cholesterol 3k, ©wza Ares #ER
total protein ¥ AF7F 3 #
- BUN &% & A3}

albumin -
A3 creatinine
Qqc}. o
F3E WALS B3 S8 A9
83 % glucose ¥F =3 A, AFPF
9] vglucose e g 2Fo) vl k%
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ARALE  BF37] s €83 F
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A A7, LM KEHEKFR o) &
F9A(p<0.01) A FA3tATH EFF &
% % HDL cholesterol &% &4 A3},
AP FANA KREHEKTT R4
(p<0.05) 1A Z7}atAch.

ol oALE BE3) H8 ¥ F
total protein & &3 A, AFTAA
AEHEKRTT F948(p<0.05) AA F7}
3Rt €A F albumin FF =3 Ao
ME APFAM KEHEKTD FI4
(p<0.05) AA Z7}5tQTh.

AZNT & BFE37) A3 dFH F
dF 24 dn, PN
KEHEKFT F94(p<0.05) UAA 2
34t BUN &% &4 ZgoM= oz

BT $94((p<o.0)UA  FAEY

==

= creatinine

del d=roz A3 Al F
dd 83 A¥ANA KEHEKTFT
A JE £FE Uglo BRKSE
ARl g YA X8 axrt
& AASIATH  HEREmEME fo
Ae EFRE JEHUYA R ged,
AHBEKT 7FHAGEEY 583 F&
3 mo] WS Aoz FRBVu
BERFAN A A A Rste] ofsted 37 o]
&8 4 glemz? AAANgER 7}
f719) &A AAE FAF7] H3o in
vitroodl A #HAAEE A AA A
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AAHEE) YL METL JAAAS
TARASE BEXIANAS o522 FSl
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9 oz oAl daael AR
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3 FHo Jde aFrasy d4HeR
Rt AARNsEe FHALY 2
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dx =L FX7} 500, 1000, 2000, 4000
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Q1 superoxide?] A4 AAAHRE EH
o F5E 2% 1000 " K= HEK
F 50.14%, HEEH 3124%, KEHES
4736% 2 KREHEKTFS KREHEEY
A7 HEBRGY ¥3 RS #2E +
AR

Hydroxy radical2 superoxide anion !
hydrogen peroxide 59 &AjAtA o] w3}
o Aol AN 3o WA MEY X
A3s WS HAIEY AE 2 A
2k dig AHA &FE dode F2
free radicalz2 <A Yop?. Hydroxy
radicals] thg A a7E AFs| 2 4
7, AFTdMe dxTo vl EF
T 9EZ9 A a3E Ve d=H,
F2EY o] 1000ped =, KFHEKT
551uM,  HEi#H  11.24p4M, KEHES
5321IM=Z  KEHEKFE AEHEB
A S AARNE YA A anst
e

Nitratey= o}91 5 ¢t nitroso3} wlgo 2
nitroamineg A A3l=d ol FEAEE
3 gRE gy 2dz wdAg®
Nitrate &A% g FFAH, &+ &
EoA % &< Nitrate reductase
aATERE BAY. FE2E8 FF 10004
d W KEHEKT 6951% HEE
50.23%, KEHEE 7212%2 KEHE#K
T KEHEGS a9V HEBRY <4
33 AL FFE 5 A4

ool in vitro AF AHRE Hol KK
HEETS KEHERC HEH v
free radical 24 AFI} L ARo=E Y
123792 3

Alloxan o B BERFA 23l HAk

8 wgol AAHY Af7] AY L B
o) g% 23 &40 yepiee® in
vivool| A &4kstel &M lipid peroxide
o] stek - catalase 4] - Glutathione 3}
ZF - GST 84 & A3t

Lipid peroxidex A X29] z|ZAAEo]
2gtE o] UEUe WHeAEojE R, A
ZHFAA A8EgH 37 &40 HER
ge) olgHm 2ael Aaka &4 o3
oi7lHe WERe] HzEx &dH
O @R FYT MDA FFel
H& 2T 39 ol F71Ela, 4
TAXME REHEHKFT e 94
(p<0.01) UA zZAsIATE w3, A
Aol ks kel vls) ERF
< 38 o) F7HE L, d¥TdAMEe K
BEHEHTL W FA4(p<0.01) JA
A R )

Catalase= A ZW EAj3t= Pbstas
22X, H:0,& E33tdq AA}= FHE&EE
AAGT kN9 H4Fe] catalase &
4L 10.90+0.74 units / mg of proteingl
d ®la] hERTL 621:0.96 unit / mg
of protein®. 2 &Ado] AT A4FT
M= KEHEHKTFT e YA
(p<0.01) YA F7}3 et

Glutathione & 2JRdA #9=
Ay TS 3o AR &4
2 =xgad g YA wol
THHE EHY & Ue 7§
Atk ZdelM e ATl GSH e
19.32+2.20 nmole / mg of proteinld] ¥l
3] tE#e 1547+1.71 nmole / mg of
protein®. 2 ZA3Hch APZAME X
HHEKRFT F248(p<0.05) A F7t3t
Rt

Ho

—oolr N
o mp 4% |0 mg

4> o
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Glutathione-s-transferasex= EAE2& 22 Y.

3 =3lm, olF A=A E AYE w3}
= %8S Zu3l% organic hydrope-
roxideE peroxidationdle] X|WH4tslE )
28ty AE WS FHAIIE F8F
Zge O My FRE
glutathione-s-transferase /3 2.49:+0.13
nmole / mg of proteinld] ®l& WEF
3.81+0.44 nmole / mg of protein® Z
stth AYZANE HEBD TS
94 (p<0.01) A FH23}HAH-

o]Fell A in vivodl| X &] 4kl Woj Ao
X s AHE v AFETLE F A
HHEKTD 715S dASA AXAI
o, T3 FAsA AN 54 EA3 ¥
AdstE AAN dAT FFES VA
= Aeg HoAd.

AEHOR HAFPTE T AHHEKTFD
in wvitro®} in vivodA AR L
Alloxan® 2 {8 FERKE X s82E0
A= ReZ Ve, in vitroo)| A A3}
g2 KEHERTY AHHERO HE

o ol

gl wa AUHoz wA  vuuh
Alloxang FAMAE APYAHA DTS

E3le AoZ d¥A ded, o 2
AN HH KREHEKT Fitsg)
80| Alloxan® 2 fxd 9= 79
283 Aoz BT =EJ GEFOR
U A3dn KEHEHRT NsFse
K#E, HE, KT 371x 2FEo] &4 =&
g Arle A EFEAELE adst
UetdS AAlstn ok KEHES®RTE
4440 BAE AEUYEA G
AT A5EH Y& RoE AlgHE
u, ¥F B AFE uigoz ol oig
TAHN 283 A7t 2P Ho ok F R

fo o

V. &

KEHES T ERFY Bdg @43
3¢t AR7) AA%, T3 oAl vl
e 4TS Lol 7] Yl Alloxano &
A2 BHmb AR KEHEKTDG)
o I HEREWMR HEB(HEARER
DG-1), AFEHEBDG2)E Fo5td BF
vt 23 2L FES 2T

1. Zx3d A3 (Glucose, Trigly-
ceride, Total Cholesterol, HDL
Cholesterol, Total Protein, Albumin,

Creatine, BUN)oIA % HE 8 F(DG)
7} %94e deneh
2. In ge) gAY e

suppressing effect on peroxidation of

vitro

linoleic acid on concentration, the
scavenging effect of DPPH radical,
inhibitory effect of

xanthine-xanthine

superoxide in

oxidase  system,

inhibitory effect on lipid peroxidation

reaction by hydroxy radical in
HzOz-Fe2+system, and the effect on
Nitrate reductase activity)olA] KEH
EHT(DG)Sh A H BIB(DG-2)0] #i
HDG-1) vig) Fixes & &5
2 Jeppio

3. In vivo A9 &A4k3l &3 (The level of
serum LPO, The level of hepatic LPO,
Catalase, GSH, GST)o\ X A HEERF

(DG)7} $9143¢ UehpAct
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