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Antioxidant Effects and Improvement of Lipid Metabolism of Acanthopanacis cortex
Water Extract in Rats Fed High Fat Diet
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Dept. of Food and Nutrition, Daegu University, Gyeongbuk 712-714, Korea

Abstract

The effects of an Acanthopanacis cortex water extract on lipid levels, lipid peroxide, total antioxidant status and
antioxidant enzyme activities were evaluated in rats fed one of the following diets for six weeks: normal diet and deionized
water (ND), normal diet and Acanthopanacis cortex water extract (NDC), high fat diet and deionized water (HFD), high
fat diet and Acanthopanacis cortex water extract (HFDC). The food intakes were significantly lower, but the food efficiency
ratios were significantly higher in the high fat diet groups. The level of HDL-cholesterol in the plasma was significantly
increased and the levels of LDL-cholesterol and triglyceride in the plasma were significantly decreased by the Acantho-
panacis cortex water extract in the high fat diet groups. As a a result, the Al (atherogenic index) and CRF (cardiac risk
factor) were significantly lower in the high fat diet groups that were treated with Acanthopanacis cortex water extract.
The triglyceride and the total cholesterol of the liver were also significantly upregulated in the high fat diet groups, while
the total cholesterol of the liver decreased in response to treatment with Acanthopanacis cortex water extract (HFDC).
The plasma and liver concentrations of thiobarbituric acid reactive substances (TBARS) were significantly reduced by the
addition of Acanthopanacis cortex water extract to the normal diet groups. The total antioxidant status (TAS) in the
plasma was significantly upregulated by adding Acanthopanacis cortex water extract to the high fat diet groups. The
activities of SOD, catalase and GST were also significantly higher in the Acanthopanacis cortex water extract groups when
compared to the ionized water groups. The activity of GSH-Px and the concentration of GSH in the liver were signifi-
cantly higher following the addition of Acanthopanacis cortex water extract to the high fat diet groups. Taken together,
these results suggest that a supplementation of the diet of rats fed a high fat diet with Acanthopanacis cortex water extract
improves lipid metabolism, reduces lipid peroxide and improves the activities of antioxidant enzymes, which may have
favorable effects on antioxidant systems by improving the total antioxidant status (TAS).

Key words

M

i

T fevee AT 3 9 Qg sz o
al = AF 2 A AFA7 S8k o9 " o
2] 7HA AWl v Wiw) Eolxlm glvh $2uet 29
9] F AdA JAF T AW ouA FH vl gL 70dol
6.3~11.8%°A 20053 21%& Z7}ste] &2l ook
AN A A A 20%E 38t gle, &
oLz Q] 30% o2 Ao 7 HFH et TR 13.6% &
332 A THMinistry of Health & Welfare 2006). ©]2]&F 2]}
AHe 712 a4 DA Ny} FolxHA A,

' Corresponding author : Young-Sook Park, Tel :
6834, Fax : +82-53-850-6839, E-mail

+82-53-850-
: yspark@daegu.ac kr

: Acanthopanacis cortex, lipid peroxidation, antioxidant enzyme activities, total antioxidant status.

o

A4 AR Sol 3243 F71En e FAITH(Yim
e al 1998). A BHA A AP o2 Ao, B

[

4 2928 E7 LDL-ZH| 28 29 5= A5, 84 4
A F7F 5 TAEF0] F2 AAR QAAE I vk 1A
HFe £3A 489 Fa HE a0 ¥ ol mar-
crophageoix] ABAJE free radical, WI M X2 lipoxygenase
2 ksl do oste] A XA s whg-S doA F

ne =

Welo) ke 2| A S F7HA71E 7179 free radicalo] 24§
teR o Wo] aAE Uehlle AR g2zl gits) o
FrEo] TS oA &) glvkn BuEHyw ok
(Sarataho et al 1996, Kim et al 2007, Lovlin et al 1987). 1L
A8 T ABAZ AHEHT e Ale A 77 e
QB 7= A avAdE AolA perosixome & A~9] 2

=2 0



%7}*17]% Aoz 49
# 2 E-E 20~25% %
27t eyt sl B
T Aol &
g F glo] A7z B-gof] AFE 7)ok SHKRivero ef al
1994). Ciriolo ef al(1984)& E‘ﬁ%l g3 22 At 7} G
3} 54 24 9 A st w|HE 3 J’} o] g Aol
A fibrate f=AE kst T4 S HaA7lT AA 3
ABE ST qEdE Seke Jleg dEix X
Y AEAY FAEE Buslynt webs] HZoe 83
A2e] FEE @57 A3l -1'17\] S ] B4 oAl HaE
< ©]8% Aol amot, g s 7% st A

Aol i 2A3HA Q1 A AL 714 7]%% 7HRe
Eeo] &Xd] #g Aprt tholA o] Rojx 1
et al 2008).

L7V (Acanthopanacis cortex)ys 23|V Acanthopanax
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712 ol gsie] Aol B AAsA ALD YL
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Table 1. Composition of experimental diets (g/100 g)
Ingredients Normal diet High fat diet
Casein 20 20
Corn starch 50 35
Sucrose 15 15
Cellulose 5 5
Com oil 5 -
Lard - 20
Mineral mixture” 3.5 35
Vitamin mixture” 1 1
DL-methionine 0.3 0.3
Choline bitartrate 0.2 0.2
Total 100 100
Energy(kcal) 385 460
Carbohydrate(%) 67.53 43.48
Fat(%) 11.69 39.13
Protein(%) 20.78 17.39

D AIN-76 mineral mixture.
2 AIN-76 vitamin mixture.
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CRE=Total cholesterol/HDL cholesterol
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= WST-1 formazan©. 2 S9A17] =6 ow} SOD7} E4)35}

W o] k3] Wl & WA He el E ©]8-¢ SOD Assay
Kit-WST(Fluka, USA)E ©|&3le] g3t 54 B4
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A unit)= 0,5 B3AE F s The] & o
A 1 mg & 13E72He] vhE =2 YeRlUch 7+9] glutathione
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Table 2. Effect of Acanthopanacis cortex water extract on body weight gain, food intake, food efficiency ratio(FER) in

rats fed high fat diet

Group” Initi?ll body Fina}l body Weight gain Food intake FER?
weight(g) weight(g) (g/day) (g/day)

ND 138.00+11.49 379.74+ 8.04 5.75+0.68 24.08+1.83" 0.24+0.02°

NDC 138.72+ 7.94 381.19+ 7.18 5.77+0.67 24.19+1.66" 0.24+0.03*

HFD 137.54+ 6.53 39346+ 5.93 6.09+0.33 20.32+1.52° 0.28+0.04°

HFDC 138.64+ 7.12 376.62+12.17 5.67£0.75 20.25+1.43% 0.28+0.02°

Y ND : normal diet and distilled water,
distilled water,
Values are Mean+S.E. for n=8.

NDC : normal diet and Acanthopanacis cortex water extract,
HFDC : high fat deit and Acanthopanacis cortex water extract.

HFD : high fat diet and

Values not sharing common superscript letters in the same column are significantly different at p<0.05.

? FER: weight gain(g/day)+ food intake(g/day)
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Table 3. Effect of Acanthopanacis cortex water extract
on organ weights in rats fed high fat diet

b Liver Kidneys Spleen Heart
Group
(g/100 g body weight)
ND 3.01x0.15  0.70+0.06  0.22+0.04  0.36+0.03
NDC 3.03:0.19  0.73+0.04  0.22+0.03 0.340.04
HFD 3.2240.24  0.74£0.06  0.20+0.01 0.36+0.04
HFDC  3.15+0.28  0.75£0.02  0.22+£0.02  0.34+0.03

D See the legend of Table 2.
Values are MeantS.E. for n=8.
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Table 4. Effect of Acanthopanacis cortex water extract on
plasma concentrations of total cholesterol, HDL-chole-
sterol, LDL-cholesterol and triglyceride in rats fed high fat
diet

) Cholesterol(mg/dL) Triglyceride
Group dL
Total HDL LDL (mg/dL)

ND 72431045 29.30£6.63° 27.35+10.77° 67.71+11.60°

NDC 6813+ 7.98 35.16£531° 2275+ 7.13° 5L.12+ 9.14°

HFD 77.12£1147 25.0843.66° 33.71% 9.72° 109.81+ 9.72°

HFDC 65.31= 6.81 34.58+2.51°  20.18+ 8.12° 52.75+ 5.58°

D See the legend of Table 2.

Values are Mean+S.E. for »=8.

*7¢ Values not sharing common superscript letters in the same
column are significantly different at p<0.05.
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Table 5. Effect of Acanthopanacis cortex water extract
on liver lipids in rats fed high fat diet

o7l FE%e G859 2 AQ AN 3t 41

Table 6. Atherogenic index and cardiac risk factor

. Total lipid  Total cholesterol  Triglyceride
Group)
(mg/g wet liver)
ND 64.43+ 6.02 4.9440.84° 24.11+4.51°
NDC 63.84+ 7.26 4.17+0.72° 21.524+4.49°
HFD 70.00+15.75 7.7240.95° 39.03+7.31°
HFDC 70.40+ 8.98 5.88+0.89" 35.34+6.51°

Group” Atherogenic index” Cardiac risk factor”
ND 1.59+0.76™ 2.47+0.45°
NDC 0.93£0.28" 1.93£0.41*
HFD 2.1320.61° 3.0740.52°
HFDC 0.89+0.39" 1.89+0.39"

D See the legend of Table 2.

Values are MeantS.E. for #=8.

*™° Values not sharing common superscript letters in the same
column are significantly different at p<0.05.

Ao]tol vla) A Ao|thETHHFD)o] frelHog Zolet
Fem, e7be] A FEE 52 fos AAaEAHp<
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Lo FHAGA T 2.13+0.61004 27 A 225
o2 FWAIA)S 0.89£0.39 2 582%2] FHAE B oM (p<
0.05) 87 2lo|te] FHABAF 1.59+0.76 Tt F-2) 31
W Bp<0.05)& HAth A8H X5¢E Fd 4ol FHND)
Hoy 3A% Ao Z(HFD)N A FolstAl Z71819a, 271
I F2E89] FAZ folA 7tag How, o3y A4

D See the legend of Table 2.

Values are MeantS.E. for »=8.

*° Values not sharing common superscript letters in the same
column are significantly different at p<0.05.

' Al=(total cholesterol-HDL-cholesterol)-HDL-cholesterol.

? CRF(cardiac risk factor)=total cholesterol~HDL-cholesterol.
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4. ot 7 =Ro| X|IH nitstE atzhdl| olXl=
Free radicaloll 213} A2 £4ko] A|q 2 71 Wol o] &5 531
)= TBARS &&= 376‘ 1} A= Table 73 2t} ¥7te
AR ItstE e 0 ol erbd] 328 FoB(NDC)
©] 12.32 nmol/mLe] 3L, ;S A 2ol HND)2 14.80 nmol/mL=Z

Table 7. Effect of Acanthopanacis cortex water extract
on plasma and liver TBARS in rats fed high fat diet

Groupl) Plasma TBARS Liver TBARS
(nmol/mL) (nmol/mg protein)
ND 14.80+2.74° 1.92+0.22°
NDC 12.32+41.95° 1.5140.24°
HFD 16.00£2.11° 1.98+0.27°
HFDC 13.61+1.46™ 1.61+0.49%

" See the legend of Table 2.

Values are MeantS.E. for »=8.

** Values not sharing common superscript letters in the same
column are significantly different at p<0.05.
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259 ou5| ;q\:ﬂ— A 7]7}0] 8F ] ]tﬂ- /\Io];hl,].;g
g 2o]Zellx] TBARS $e] AolE & 4= g1l Song &
Chyun(2004)] & Aol fARIEL o)de] 4d Az 2
W e7te] FEELS G AolFdA A k9] TBARS
TdEFE FHF R AT § Ug Aoz AlgE

5.
5}
TAS%k2 Table 8914 Yehd ule} Zo), o7lv 3282
T3 ¥(NDC, HFDC) %7} 247t 0.86+0.10 mmol/L,
0.90+0.17 mmol/LE 7472l o] F(ND)Z} thZHHFD)2| 0.78+
0.10 mmol/L, 0.70+0.12 mmol/L. Bt} £& 742 Roln E3)

gk

T BEMSHS(TAS: Total Antioxidant Status)2)

Table 8. Effect of Acanthopanacis cortex water extract
on plasma TAS concentration in rats fed high fat diet

Groupl) Plasma TAS(mmol/L)
ND 0.78+0.10%
NDC 0.8620.10°
HFD 0.700.12°
HFDC 0.90+0.17°

D See the legend of Table 2.

Values are MeantS.E. for »n=8.

** Values not sharing common superscript letters in the same
column are significantly different at p<0.05.
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9] AP A F2 E2A5HH A F4AE 7D UL
o, ldkel] 31220 A o] E(xenobiotic) 2 F-ol| A APt
H B4 EEE5E 399 glutathione®} Z3A|7)& 4ot
SOD &2 o7ts FZ2ET(NDC)°] 1.95+0.16 unit= 7
At 2lo] HND)2] 1.84+0.22 unite]l B8] S-2)F o2 71319
tHp<0.05). B4 Ao] 2ol ¥]a] LAY 2o ZHFD)L 1.77+
0.19 unit= 7]'/\01—3}]\0‘/} oM FEEE Ao 2 1.85+
0.26 unit FE7HA] F718td A Hole #FEoR HIUY
(<0.05). 8713 FEET2] catalase B4 11.21 nmolZ 3
2} 2]0)9] catalase &4 8.88 nmolel H]sked <2k 15% =7}
g on, A 971y F2E-FHFDC)S catalase S
10.21 nmol 2 A 20| HHFD)9 catalase €4 6.93 nmol
o vl 34.5% Z7F=ol(p<0.05) A Ao)T $°748.88 nmol)
Bt A4 S7HEATh 1124 F GSH-Px 842 34 2)o]
TAME 219 F2E AUl 9@ xfe]E HolA ggte
, 2R Aol ety FEHES UM W GSH-Px
& At %947‘4‘3 F7HE BA(p<0.05) B Aol ¢
o2 Uk kA9 GST A== A4 2lo|H(ND)oll
Hjgto] @719 FZ2ETF(NDC)elA A 2] o] Z(HFD)<l| ]
A A 2lo] 97ty FEETHFDC)ANA o7ty 525
o H7VZ2 FoAQ F7HE B tHp<0.05). Nam ef al(2002)
2 3AH Aold] 93] GST 8L Fldoz HAadHn e
1} catalase 2t SOD 8412 thZ2T3 2lolF Ho|A| gFgrom
FEE Fold o3l GSTS catalase AL S718=
= H3 01} SOD 842 Ao)& HolA| gttty Hu
Ao, Chung er al(1999)2] A 2o]9} o] 2 28
TFoA ZAH 2ol 2 GST7F ZadtRen, oidx &
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Table 9. Effect of Acanthopanacis cortex water extract on the activity of SOD, catalase, GSH-Px and GST and GSH

concentration in liver of rats fed high fat diet

SOD Catalase GSH-Px GST GSH
Groupl) (um'tz)/ (nmol of decomposed ( 1#mol of oxidized (nmol/min/ ( 1 mol/
mg protein) H,O»/min/mg protein) NADPH/min/mg protein) mg protein) mg protein)

ND 1.8440.22° 8.88+0.23" 0.54+0.08% 78.2543 38" 2.03+0.14%
NDC 1.9540.16° 11.21£0.71° 0.55+0.08" 89.38+3.78" 2.1340.16°
HFD 1.77+0.19* 6.93+0.30° 0.500.03° 76.00+1.51° 1.9240.08"
HFDC 1.8540.26° 10.12+0.66" 0.68+0.06° 91.7545.52" 2.13+0.18°

D See the legend of Table 2.

Values are MeantS.E. for »=8.

7 Values not sharing common superscript letters in the same column are significantly different at p<0.05.

1 unit of SOD activity was defined as the amount which inhibited the reduction of WST-1 formazan by 50%.

24 frodo s Frhsldon SODye 84 HEl) ¢le £ Ho] mahd dlo] 97l FEETo] AN do] YiRTt

Ao= vyt £ o kel 24 A< Song & Chyun
(2004)2] AFollA SODS} GSH-PxS] B EE A 2lo]¢
o vlafl A Aol A Al Vel on), B-carotene 3
7}A] SOD &40l Z7bs| it E s} thitie] At
3} 2HEL2 AU FAks a8 B4 felA e st
£ T Ao vehgten, B dPdMR ool F28e
AdellA AR fal EA 2taE A st a7
ANEA 42 42 SOD, catalase, GSH-Px 2 GST &4
o] B GAstele] B RS THF 08 A AsK A
W F sles wodFe Joz Yyt

7. 2t =3 2| Glutathione(GSH) &zt

L7t F2E9 o7} glutathione kol Wjx|= J3F
< Table 99} 2t} 1t 229 glutathione & AH31A A2 &4
o thgk Woi 2H8-& vehE 49 GSH-Px$F GST] 7]
Az /\]_Jg.g% Z2Az A /\]./\ AR A Jgla 2 AR}
3 EAEC] AXUA HEHor T3 HE Ao &
o5t Al AA el 2 A o)l Bde] AA, opu] At
T 2 AL, 2 AlE 5 g 1%5S FHITHKIm er al
2006). LAY 2lo]7te] GSH ke 1.92+0.08 ymol3 34}
HolF2] GSH $H3F 2.03+£0.14 pmolBth ZHAstes Agko g
Hepg o, A Aolo| 97l &8 Hrt GSH 3
BH2.13+0.18 pmolyE 11% Z7MR Aog Jehdthp<
0.05). 84 2lolo 27k 28 H7K2.1320.16 pmol)= %
& Aol st GSH %9 5% 5712 Eyou 794
oA ekttt mANY 2lolF AFT BFH N A d ks
Ql TBARS®] ##go]l Z718kda 12 <8l GSH ek
catalase$} GSH-Px2] &AJo) 7238153 10, isoflavone] 7=
ZF7FFA Tk Hdk Kim er al(2006)9] A7¢F 4118 A7)

Hil

N

o vlal GSH o] fodor F7igh
Ebstet.

£ Aqox oot 283 84 AA AR, iR A
&, atsks 2 kel g4 2] AN TAW
A Al AR o 7] AAE Fal b FEES A
W 2A FakslEe] A4S 7Hasto] glutathione ko] 2
7}t Al SOD, catalase, GSH-Px$} GST &4e] Zvlsta]
AZ W fElEdrle] A& Zﬂﬂi B3l 7o o &k Al
FEAL A5k AU AR S Zole Ea) = A

2 0 2(p<0.05) Y

oz BRI ol @ AAE B 2ok FEEe AN
AABESE A A5 2Ed s PR 2AFo N 4
A7 A% 99S AN E B Al Zow FlYE,
oz ool B4 9 Mg g3 F5 A} 2
T,
Q o
o) %

F5o] A 2ol& Figt dAH 9] A} A=A
AL, AEBA ARG Gikshs B aiksl LA ofE
GBS v =A 2 3]
ol o}

1. Ao A e nA ) 2olFto] At 2ol v &
9| A(p<0.05) 2.2 a3 om, 2o] &L 724(p<0.05)
o2 =ittt HE AR AF S
Ak Aol 7hell #9)H Q1 2ol 7h §liTh

ko] HDL-ZH A E& uA| 4olFolla Q71
FEE9 7R 7kt on LDL-Z4 28 &2 2448k
thp<0.05). AL 1A} Ao]Fo] B4} 2o]Fo] H]
al S, eotn FE2E AR A thp<0.05).
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e F AL+ 1
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4. 47 319 A HIeE wre
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