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Abstract

This study was carried out to evaluate the free radical scavenging effect and antioxidant effect of Cham-
Dang-Gui (Angelica gigas) on cyclophosphamide (CYP) injected rats. Rats were divided into five groups: CON
(normal group), ANS (CYP-injected and normal diet group), AND (CYP-injected and normal diet and Cham-
Dang-~Gui-treated group), ALS (CYP-injected and low iron diet group), and ALD (CYP-injected and low iron
diet and Cham-Dang-Gui-treated group). CYP (30 mg/kg) was intraperitoneally injected to rats for early 3
days. Saline or Cham-Dang—-Gui was administrated orally for entire experimental period. DPPH radical scavenger
activity was measured by DPPH method, it was shown higher in methanol extract (81.5%) than in water extract
(66.3%) of Cham-Dang~Gui. We observed the preventive effects of Cham~Dang-Gui on lipid oxidation of liver
and protein oxidation of plasma. Hepatic SOD and catalase activities were significantly higher in CYP-injected
group (ANS) than CON group, but SOD activity was slightly lowered in Cham-Dang-Gui treated group than
CYP-injected group (ANS). These results suggest that extract of Cham-Dang-Gui could be useful for func-
tional materials to reduce the oxidation of lipids and protein induced by free radicals.
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Fig. 1. Effect of Cham-Dang-Gui (Angelica gigas) on DPPH
free radical scavenging activity.

Value are mean*SD.

DPPH free radical scavenging activity for test sample was deter—
mined with 1 mM DPPH ethanolic solution. Concentration of
Cham-Dang-Gui water and MeOH extracts was 1, 0.5, 0.25, 0.125
(mg/mlL).

DPPH scavenging activity (%) = (1-sample Abs/con Abs) X 100.
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Fig. 2. Body weight change in experimental period.

CON: normal group. ANS: injection of CYP (30 mg/kg BW, i.p.).
AND: injection of CYP (30 mg/kg BW, i.p.) and oral administration
of Cham-Dang-Gui extract (1 g/kg BW). ALS: injection of CYP
(30 mg/kg BW, ip.) and low iron diet. ALD: injection of CYP
(30 mg/kg BW, i.p.) and oral administration of Cham-Dang-Gui
extract (1 g/kg BW) and low iron diet.

Statistical analysis was performed using one-way ANOVA fol-
lowed by Duncan’s multiple range test. abc: Values within the
same row with different alphabets are significantly different (p<
0.05) among group.

29 FoIgt ALDT-°] ALSTol vl3) 4oz Mol g &
o} o rh(p<0.05). A Fol that Aol & o) Ut A2
A o] Aol AT wFoll 2718 Ho] oz} IFFASEE
o FAZ AFHL A0E HA Fo2A AFF/HE #
23 Aolgtxn B & it

o g XjEopMEE 5T

Aol A1 A A Gk} H 7= A R4S 9k E9l ma-
londialdehyde(MDA) #2ko 2 veluj=d] Ao ziEq)
CON+¢l| vl &te] CYPE 598 ¥3} CYPE Foj3la A A
BAo) 8 T Foll A oA o2 =9kl (p<0.05)(Table
1). CYPE F3l3 #3HE F3% ANDT(30.8+1.8 ng/
mg protein)< CYPT £33k ANST-(38512.7 ng/mg pro-
tein)ol] B3] {28l A FFAgHE Holwd A Fod
o1 gk A HArEHE oA st FAbE ZAHE w4 2y
AR Aol FF F FdH FoATdAAE freiHal zfo)r}
Reovt Fasts 43S Bt

2z XA JASE R AAHET Y CONTF&
26.11t1.6(ng/mg protein)o) g 3, CYPE 53 3 A4l
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Table 1. TBARS" values of plasma and liver

C AN E - F2Y

(ng MDA/mg protein)

GroupZ) p value
CON ANS AND ALS ALD CYP Diet Dang Gui
 Plasma 213327 385+27 30.8+1.8° 39.2%2.1° 31.5£3.1% 0001  NSY 0.05
 Liver 26.1+16° 453+1.8° 34.8+49 36.4+2.7* 28.3+2.8" 0.001 002 0.01

UTBARS: thiobarbituric acid reactive substances

ICON: control group. ANS: injection of CYP (30 mg/kg BW, i.p.). AND: injection of CYP (30 mg/kg BW, i.p.) and oral administration
of Cham-Dang-Gui extract (1 g/kg BW). ALS: injection of CYP (30 mg/kg BW, i.p.) and low iron diet. ALD: injection of CYP
(30 mg/kg BW, ip.) and oral administration- of Cham-Dang~Gui (1 g/kg BW) extract and low iron diet.

Values are meant SD.

“Values within the same row with different alphabets are significantly different at p<0.05 levels.

Not significant.

Ao 2 TBARS AA 58 CYP 59 of Rof ule}, AAHA)
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o ofFo wel FoFez A vebgrh(p<0.05).
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A x2A AANZT- CONT H]sle] CYPE FoI3§h
T3 CYPE T3tz A A& 35T TollA #24
27 E9h(p<0.05)(Table 2). CYPE Foi3l3 H23AE

Table 2. Protein carbonyl values of plasma and liver

Eoygl ANDT-(77.5%10.7 nmol/mg protein)2 CYPIF Fof
3+ ANST-(128.33.1 nmol/mg protein)el| ] 3} F-2] 317
A HolhA g Foje o3 g A5 fe

Ho 2 JA gt 4kst AA-E Bolvh w3k A EA]e] 3
FF 3A2H FATANE FoHQ] Aolrt melozs A
¥ Aold o i AEA =5 QA s ) 7he) oy
4H8F A &= CYPS oo o) 3le] Frlatod o) (A4
o aA = FoAQl 27} Al A e Foie
A F2A-AE<0.05) Fas ngde Fgve
A AstdA a3 & & AUk

ZEE St gHr

AR AF e 3 413 B4 G HEE 3%
A= Table 34 B vle} o] SOD(superoxide dis—
mutase)ol] A A A 279 CONT-L 31.3+3.1(unit/mg pro-
tein)©] A 3L, CYPE Fo3% ANST-ollA] 42.7+2.3(unit/mg
protein)® CONT-l vld] F&=x2oz F719rh(p<0.05).
CYPE 5o & 433255 F3 ANDT2392+2.2
(unit/mg protein) 2 CONT-l vl s} -2 2 Fr31 04}
(p<0.05) ANSTHi= 22 q] 2o] & zpo] & Holx|& ¢
B Fadte AL Eooh CYPE 7o A £4 0]
ol ALSTFT AAEA o) Fold AGAZFEZES Fo9F
ALDT-& AA 274 CONTF- vl s xpo]7} v} ek
o} 23 H0:% Fal3ted 239 45 8HA) 3= catalase
A% CYPE T3 AAAlol7 3l ANST-o] A ET
4l CONejl ®l&l fo¥o2 Zriglov A3AE Fogt
ANDZFHe 24 2ol7b Yz, SOD2] A #e} 7ol
catalasedl| A} = A 2 R4l o] o)l A= CONTH 2Fo] 7} ik

2 o oo g oo
o

&

o

—

(nmol carbonyls/mg protein)

Group“ p value
CON ANS AND ALS ALD CYP Diet Dang Gui
Plasma 91441247  1983£3.1° 775+£10.7 11541597 90.4+11.8° 0.01 Ns? 0.01
Liver 90.3+15.8" 109.2£7.7° 84.3+14.2 95.9+9.4% 749+15.7° NS NS 0.05

USee the legend of Table 1.
Values are mean®SD.

Dy alues within the same row with different alphabets are significantly different at p<0.05 levels.

“Not significant.
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Table 3. Hepatic antioxidant enzyme activities

Group1> p value
CON ANS ALS ALD CYP Diet Dang Gui
SOD? (unit/mg protein) 31.3+31%  427+23* 392+22° 370+23®  351%23° 004 0.03 Ng®

Catalase (unit/mg protein) 1053.1+45.9°

1267.7+41.9° 1269.7+559" 1184.6+93.4™ 1163.2+68.4% NS NS NS

USee the legend of Table 1.
S0D: superoxide dismutase
®Values are mean+SD.

Values within the same row with different alphabets are significantly different at p<0.05 levels.

Not Significant.

Free radiacal, 53] ROS(reactive oxgen species)& A £
2] DNA, RNA, ¥ & of] 2h-g-3}o] A3ty ~=dq 28 7}
FozA 7% A WE 2 AF-E oAl Fa7 A
Aol 71 % #h(36). L3} ROS+ &Y sle] A= A1 A
A Ql AbEe] -9 ROS9} 3HALSHA| 7 #3 & o] Fo] 217
+ A3 Aok 45 B4 EL 0]#F ROS &4tog
¥ AAE REsid, 84445 W A 7] SOD, H4k3)
E-& 233 catalase, GSH-Px, GSTS-9 84b3} & 49}
H)€}lm) E, carotenoids, albumin, bilirubin® Z-& radical
scavenging antioxidants® E=F& 4 9c}37).

SOD+= hydrogen ion¥ superoxide radicale] H.O, 2 13t

= 45 Fvl e, o) o A HyOx& catalase, GSH-
Pxell 9 & 0.9 HOZ E# %2 24 superoxide radical#
HoOpoll &3 24 AR Bl eh(38). & A¥ ZA}ell4 SOD
= CYPE T3 A o] 79 A5 AN =Td vle) #
oMoz Egta, AHEA |2 AT vls) F9
A<l Aol etgl et X2 F71F Bgch o] & A~
Ed 2o &7 2§71 dA o] Frlgtel whe} Az 87
< 1337 Y3te] gAde] Fstdtha Al g€} =3 SOD
7} ROSE AAL F AR H0.8 E3Fozy 249
A& Wlo] 8HE catalase® CYPE T3} AA Alo) 2] 7
AN ET vl 8 AR Fokw, AH AT
Atz el vlE f-2A4Q Hol& ol o) & A

R4t} o]+ Rekha 5-(39)8] AFoA CYP(25 mg/kg
BW)E 104 5t 4 F vh-$29] 344 SOD#} cat-
alase?} Z713}cte Aake}l Zglc)

o] 43 A& A2 CYPFH R gl CYP7} 7rol A &4
3] A7) free radicale] & of] &AFE Fo] Ralg0)
WA HE2 AFAFEZEZ s AT wgSx 7}
AR AL AFAFEEY F£971 EPOEE 93 =
A3¥che CYPE 5o & A4 F free radical & 344 7t] o
24 free radicalZ AT A FEY F4E& A2 L=2H
dAshd Ql¥A 87} of A AL Aickn Al

&
T
[]

+

A

o
=

2 o

SEEEEES

ZoA] A4FFE9 free radical

sebedl A FFEE 1 mg/mL &

& &de e FE

ERo) A4 vehgon 5 o]&4 o 2 DPPH free radical
2 AR Agshe Ag dEsEch w3 A3 T4
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