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ABSTRACT - This study was performed to investigate the antioxidative effect of Ligusticum chuanxiong Hort
extracts (LCE) against the hyperlipidemia of high-fat diet-fed obese rats. The rats were divided into the three groups
(normal group, control group and sample group) to perform the experimental research. 1.5 ml/kg of LCE was intrap-
eritoneally administered into the sample group for 21 days. The equal dose of 0.9% saline was intraperitoneally
administered into the normal group and the control group. On day 22, they were anesthetized with ether and dissected.
The levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT) were examined in serum of rats.
Superoxide dismutase (SOD) was measured in mitochondrial fraction. Malondialdehyde (MDA), catalase (CAT), and
glutamate peroxidase (GPx) were determined in liver homogenate. High-fat diet markedly increased the levels of
AST, ALT and MDA, significantly decreasing those of SOD, CAT and GPx. But Ligusticum chuanxiong Hort-pre-
treatment decreased the levels of AST, ALT, and MDA. increasing those of SOD, CAT and GPx. These results dem-
onstrated the antioxidative effects, suggesting that LCE could be the candidate for the functional material.
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Fig. 1. Comparison of body weight of rats for 3 weeks.
NOR : Normal control group
COND : High fat diet-treated group
LCED : Ligusticum chuanxiong Hort ethanol extract and high fat
diet-treated group

Table 1. Experimental design of rats

Sprague-Dawley male rats
Ist~21th day

Experimental et |
. njection sample
rou
group diet (mg/kg body wt.)
NOR (7)  Normal diet 1.5 ml/kg of 0.9% saline, L.p
COND (7) High fat diet 1.5 ml/kg of 0.9% saline, I.p
LCED (7) High fatdiet 1.5 ml/’kg of LCE (100 mg/kg), I.p

NOR : Normal control group

COND : High fat diet-treated group

LCED : Ligusticum chuanxiong Hort ethanol extract and high fat
diet-treated group

The number of experiment animals is given in parenthesis.
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Table 2. Formulation of high-fat diet

PRODUCT mg % kcal %
Protein 26.2 20
Carbohydrate 26.3 20
Fat 349 60
Total 100
kcal/gm 55.24
Ingredient mg kcal
Casein, 80 Mesh 200 800
L-Cystine 3 12
Corn Starch 0 0
Maltodextrin 10 125 500
Sucrose 68.8 275.2
Cellulose, BW200 50 0
Soybean Oil 25 225
Lard* 245 2205
Mineral Mix $10026 10 0 10 0
DiCalcium Phosphate 13 0
Calcium Carbonate 5.5 0
Potassium Citrate, 1 H,0 16.5 0
Vitamin Mix V10001 10 40
Choline Bitartrate 2 0
Total 773.85 4057

Formulated by E.A, Ulman, Ph. D. Research Diet, Inc.
Typical analysis of cholesterol in lard = 0.95 mg/gram.
Cholesterol(mg)/4057 = 232.8

Cholesterol(mg)/kg = 300.8
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A7Ha) 0| RS Ad2olA] 17 BX]Ea b F 100 ul 9
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Table 3. Effects of Ligusticum chuaxiong Hort ethanol extract on
AST, ALT levels in serum

Experimental group AST(U/L) ALT(U/L)
NOR (7) 74.00 £ 5.00™ 24.00+ 1.14™
COND (7) 208.50 + 3.00 34.00 £ 0.70
LCED (7) 114.33 +£3.00™ 2370+ 1.41™

NOR : Normal control group

COND : High fat diet - treated group

LCED : Ligusticum chuaxiong Hort ethanol extract and high fat
diet-treated group

The number of experiment animals is given in parenthesis.

*#%p <0.001, **p < 0.01, values are mean + SE (n=7)
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Table 4. Effects of Ligusticum chuaxiong Hort ethanol extract on TC, HDL-cholesterol and TG levels in serum

Experimental group TC(mg/dl) HDL-C(mg/dl) TG(mg/dl)
NOR (7) 113.00 +3.00™" 68.83 £ 0.07" 38.16 = 1.00"™"
COND (7) 52.50 £ 2.00 26.70 £ 1.73 63.88 = 1.00
LCED (7) 99.42 +2.00™" 53.33+2.83™ 46.66 = 3.00"

NOR : Normal control group
COND : High fat diet - treated group

LCED : Ligusticum chuaxiong Hort ethanol extract and high fat diet-treated group

The number of experiment animals is given in parenthesis.
**p <0.001, **p <0.01 values are mean + SE
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Table 6. Effects of Ligusticum chuaxiong Hort ethanol extract on
MDA levels in liver total homogenate

MDA content in liver total homogenate

Experimental group (nmol/mg protein)

NOR (7) 1.14 +0.04"
COND (7) 6.12 % 0.08
LCED (7) 1.40 £ 0.04%**

NOR : Normal control group

COND : High fat diet - treated group

LCED : Ligusticum chuaxiong Hort ethanol extract and high fat
diet-treated group

The number of experiment animals is given in parenthesis.

***p <0.001, values are mean + SE (n=7)

Table 5. Effects of Ligusticum chuaxiong Hort ethanol extract on SOD, Catalase and GPx activities in liver homogenate and mitochon-

drial fraction

Experimental group

SOD activity (mU/mg protein)  Catalase activity (U/mg protein)

GPx activity (mU/mg protein)

Mitochondrial fraction

Liver homogenate Liver homogenate

NOR (7) 179.53 +2.87*"
COND (7) 108.19 +2.68
LCED (7) 144 49 + 2.60%**

Hkk

354.15 + 4.87 91.00 + 4.09**"
129.24 + 5.87 25.48 +2.04
245.22 + 3 54% %% 79.54 + 2 69%**

NOR : Normal control group
COND : High fat diet - treated group

LCED : Ligusticum chuaxiong Hort ethanol extract and high fat diet-treated group

The number of experiment animals is given in parenthesis.
**%p < 0.001 values are mean + SE



Effect of Ligusticum chuanxiong Hort Extracts on the Bioactivity in High-fat diet-fed Obese Rats 375

£ Q4gshi Aok
e age u—a A8 Se 8 Qs 2 7)ol

Fael Wl BE AARNEE 23

Table 63 7Z+o] CONDTE NORZ) H]&) oF 5364 &

T F7} ¥ en ) LCEDES CONDZ H|s 94.72%9]
AR IE Holm 7hek A AAatst g2 Jehlith

2 o
B drelde oA kgom AMg-sta gl Ay
2l Sole HgE A FE2 AMsE 2AEY
oo o fte yAFE gl ujgt AHoAM ] it} &

43 7 B3 gl X 4TS s
IAG Hold o3 fx¥ 2AY L wy IF o 9o
M) 7k B3l g A FE2EY] HIAAE A7 4
I A 2olg =9 #1F 9] ¥4 aspartate aminotrans-
ferase (AST)9} alanine aminotransferase (ALT)= 27} =1
A, ZrzAe] Ao A A FE AHEQ MDA
= w0 deisdth oo} Ri2 Mg F55S
AMe 7k 7% AEEAS Z7HE ‘ﬁxﬂ ] o} rxH 9
Ao

H o&_

N

¥, 2% F
% & g9

59 AL ol8% Suenn 95 3
AR Estsh Garsh Bl oj
577t Bast AZAA o 279
A3e vem I3 Fust AFolh AWNA 7%

|
d
Lo

H AL o] AL,
g2

1. Kim JD, Lee YI, Kim BR, Choi YS, Lee SY. Effects of meju
powder supplementation on lipid metabolism in rats fed
hypercholesterolemic diet. J. Korean Soc. Food Sci. Nutr. 26,
314-318 (1997).

2. Ahmed, K. A, M. Sekaran Muniandy, and I. S. Ismail. 2009.
N,-(Carboxymethyl)lysine and Coronary Atherosclerosis-
Associated Low Density Lipoprotein Abnormalities in Type2
Diabetes: Current Status. J. Clin. Biochem. Nutr. 44, 14-27.

3. Creager, M. A., T. F. Luscher, F. Cosentino, and J. A. Beck-
man. 2003. Diabetes and vascular disease: pathophysiology,
clinical consequences, and medical therapy: Part 1. Circula-
tion 108, 1527-1532. 18. Han, G. J., D. S. Shin, and M.

4. Kim JD, Lee Y1, Kim BR, Choi YS, Lee SY. Effects of meju
powder supplementation on lipid metabolism in rats fed
hypercholesterolemic diet. J. Korean Soc. Food Sci. Nutr. 26,
314-318 (1997).

5. Jialal, 1. and S. Grundyl. Effects of dietary supplementation

10.

11.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24,

25.

with alpha-tocopherol on the oxidative modification of low
density lipoprotein. J. Lipid Res. 33, 899-906 (1992).

. Johnson, J. E., R. Walford, D. Harma, and J. Miquel. In "Free

radicals, aging and degenerative disease', Alen R. Liss, N.Y.
1986.

. Kuhnau, I. The flavonoids; a class of semiessential food

components; their role in human nutrition. World Rev. Nutr.
Diet 24, 117-120 (1976).

. Vinson, J. A. and B. A. Hontz.Phenol antioxidative index:

Comparative antioxidant efféctiveness of red and white wines.
J. Agric. Food Chem. 43, 401-403.

. Wong, S. F., B. Holliwell, R. Richimond, and W. R. Skowro-

neck. The role of superoxide and hydroxyl radical in the deg-
radation of hyaluronic acid induced by metal ions and by
ascorbic acid. J. Inorganic Biochem. 14, 127-134. 1984. 1981.
Kim BR, Kim JD, Ham S8, Choi YS, Lee SY. Effects of
spice added natto supplementation on the lipid metabolism in
rats. J. Korean Soc. Food Sci. Nutr. 24, 121-126 (1995).
Sung IS, Kim MJ, Cho SY. Effect of Quercus acutissima
CARRUTHERS extracts on the lipid metabolism. J. Korean
Soc. Food Sci. Nutr. 26, 327-333 (1997).

. Jang SJ, Park YJ. Effects of dietary fiber sources and levels

on lipid metabolism in rats fed high lard diet. Korean J. Nutr.
28, 107-114 (1995).

Spady DK, Woollett LA, Dietschy JM. Regulation of plasma
LDL-cholesterol levels by dietary cholesterol and fatty acids.
Annu. Rev. Nutr. 13, 355-381 (1993).

Park KS. Metabolic syndrome. Korean Diabetes Journal 7,
37-44 (2006).

Baynes JW. Role of oxidative stress in development of com-
plications in diabetes. Diabetes 40, 405-412 (1991).

Plaa GL, Witschi H. Chemicals, drugs and lipid peroxida-
tion. Annu. Rev. Pharmacol. Toxicol. 16, 125-131 (1976).

. Alordmann R, Ribierre C, Rouach H. Ethanol induced lipid

peroxidation and oxidative stress in extrahepatic tissues.
Alcohol. 25,231-237 (1990).

Cha JY, Kim HJ, Cho YS. Effects of water-soluble extract
from leaves of Morus alba and Cudrania tricuspidata on the
lipid peroxidation in tissues of rats. J. Korean Soc. Food Sci.
Nutr: 29, 531-536 (2000).

Sohal RS and Weindruch R. Oxidative stress, caloric retric-
tion, and ageing. Science. 128-379 (1996).

Yun ZF, Sheng Y, and Guoyao W. Free radicals, antioxidants,
and Nutrition. Nutrition, 18} 872-879. (2002).

Fredovich 1. Fundamental aspects of reactive oxygen species,
or what's the matter with oxygen? Ann. NY Acad. Sci. 893, 13-
15 (1999).

Wu G, Morris SM. Arginine metabolism. Nitric oxide and
beyond. Biochem. J.; 336: 1-6.

Gillette J.R. Formation of reactive metabolites of foreign
compounds and their covalent binding to cellular constitu-
ents. American Physiological Society; (1977).

Trackshel G, Maines MD. Characterization of glutathione S-
transferase in rat kidney. Biochem. J. 252, 127-13 (1988).
Hatano K, I. Nishioka and S. Twasa. Studies on "Senkyu". I.



376 Ye-Young Heo and Bae-Jin Ha

26.

27.

28.

29.

30.

31

32.

On the sterility of Cnidium officinale Makino. Syoyakugaku
Zasshi 24(2), 81-87 (1970).

Lee, S.Y., M.J. Kim, D.S. Yim, K. J. Chi, and H.s. Kim. Phtha-
lide content of Cnidium thizome. Korean J. Phamacogn. 21,
69-73 (1990).

Kobayashi, M., M. Fujita, H. Mitsuhashi. Components of Cnid-
ium officinale Makino; occurrence of pregnenolone, conifer-
ylferulate, ferulate and hydroxylprthalides. Chem. Pharm. Bull.
32,3770-3773 (1984).

Beauchamp, C. and Fridovich, I. : Superoxide dismutase :
improved assays and an assay applicable to acrylamide gel.
Anal. Biochem. 44m 276 (1971).

Aebi, H., Catalase in vitro, In ; Packer L, ed methods in Enzy-
mology, N. Y. Academic, 105, 121-126 (1984).

Lawrence, R.A., Burke, R.F., Glutathione peroxidase activity
in selenium-deficient rat liver. Biochem. Biophys. Res. Com-
mun., 71, 952-958, 1976.

Ha, B.J,, Studies on the Antilipidperoxidation effect of Brazi-
lin and Hematoxylin, doctor's degree dissertation, 1985.
McPhalen, C.A., Vincent, M.G,, Jansonius, JN. X-ray struc-
ture refinement and comparison of three forms fo mitochon-
drial aspartate aminotransferase. J. Mol Biol. 225, 495-517

33.

34.

35.

36.

37.

38.

39.

(1992).

Freeman, B.A., Crapo, J.D. Biology of disease free radicals
and tissue injury. Lab. Invest. 47, 412-426 (1982).

Monica L. P., Oberg, j., Edlund, U.B,. Sjolom, L. and Lind,
L., The dioxin-like pollutant PCB 126 (3,3',4,4',5-pentachlo-
robiphenyl) affects risk factors for cardiovascular disease in
female rate. ToxicologyLetters. 150, 293-299 (2004).
Gordon, A. F., High density lipoprotein oxidation: in vitro
susceptibility and potential in vivo consequences. Biochim-
ica et Biophysica Acta. 217-235, (2000).

Vergmeyer, H.U. (eds.) Aebi, H. Catalse in methods of enzy-
matic analysis. New York: Academic press, 2, 673-684 (1974).
Gupta, S. K., Trivedi, D., Srivastava, S., Joshi, S., Halder, N.,
Verma, S.D.; Lycopene Attenuates Oxidative Stress Induced
Experimental Cataract Development: An In Vitro and In Vivo
Study. Nutrition. 19, 794-799 (2003).

Bergmeyer, H.U., Bergmeyer, J., Grabl, M. (eds.). Abei, H.
Catalase. In "Methods of enzymatic analysis" Verlag chemie
3,273 (1983).

Lawrence, R. A. and Burk, R.F.: Glutathion peroxides activ-
ity in selenium-deficient rat liver. Biochem. Biophys. Res.
Commun. 71, 952-958 (1976).



