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Effects of Extracts of Houttuynia cordata Thunb on the Level
of Lipids and Lipid Peroxidation in the Liver and Serum
of Cholesterol-fed Rats

Yong Soon Choi, Heok Hwa Lee, Byung Hun Lee and Sang Young [.ce
Division of Food and Biotechnology, Kangwon National University, Chunchon, 200-701, Korca

ABSTRACT

The feeding effects of Herba Houttuynia extracts on the lipids profiles and the content of TBA-reactive substances
were cvaluated in rats fed a high cholesterol dict. Hot water or ethanol extracts of the dried leave were evaporated
and lyophilized. The expernimental animals were devided to four groups and fed the following dicts for
4weeks: Basal(cholesterol-free diet), CHOL(cholesterol-enriched diet), CW(cholesterol plus water extract)
and CE(cholesterol plus cthanol extract). Dictary cholesterol increased significantly the activities of serum
GOT and GPT, but the extracts feeding (0 5% of diet) did not influence the activities induced by dictary cholesterol.
Although dietary cholesterol increased significantly the concentration of serum and liver cholesterol, it
tended to decrease the concentration of serum triglycerides. Cholesterol feeding had a lowering ceffect on the lipid

peroxidation value of scrum, but not in liver. Furthermore. the extracts feeding, especially water extract, decreased
markedly the hver peroxidation value. The results suggest that Howttwvnia cordata extracts have an in vive
anttoxidant effect, judged from the TBA value in the hiver of rats fed a high cholesterol diet.
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Table 1. The composition of experimental diets (%)

Basal CHOL CW CE
Sucrose 45.0 4435 4385 4385
Casein 20.0 20.0 20.0 20.0
Corn starch 15.0 15.0 15.0 15.0
Corn oil 10.0 10.0 10.0 10.0
Cellulose 5.0 5.0 5.0 5.0
Mineral(AIN-76) 35 3.5 35 35
Vitamin(AIN-76) 1.0 1.0 1.0 1.0
Cholesterol 0 0.5 0.5 0.5
DL-methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Sodium cholate 0 0.15 0.15 0.15
Extracts 0 0 0.5 0.5

Basal : Group fed basal diet

CHOL : Group fed cholesterolemic diet

CW : Group fed cholesterolemic diet containing water extract
CE : Group fed cholesterolemic diet containing cthanol extract
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Table 2. Growth parameter and feed intake in rats fed experimental diets

Group Weight gain Food intake Liver Weight
( 8 /4wecks) ( £ /day) ( £/100g)

Basal 1452 # 5.82 203 + 095 458 + 0.142:

CHOL 146.1 + 7.22 18.7 + 0.35 6.08 + 0.130

CW 156.7 + 3.29 181 + 0.34 6.19 + 0.216

CE 150.9 + 3.42 19.6 + 0.50 6.24 + 0.246"

Mean+S.E. of 6 rats.

“*Values in the same column without common superscripts denote a

significant difference (p<0.05)

Table 3. The concentration of serum lipids in rats fed experimental diets

TC HDL-C HDL-C/TC TG
Group (mg/100ml) (mg/100ml) (mg/100ml)
Basal 123.5+ 4.60° 50.54+2.053" 0.410+0.0100° 92.0+ 14.84:
CHOL 285.9+1327" 25.96+1.594° 0.092+0.0078" 68.1+ 541"
cw 323.6+22.14" 24.04+2.010 0.078+0.0094" 77.7+ 14.60°
CE 319.6+20.57 23.39+1.353 0.075+0.0076" 711+ 9.04°

Mecan+S.E. of 6 rats.

“Values in the same column without common superscripls denote a

significant difference (p<0.05)

TC: total cholesterol, HDL-C: HDL cholesterol, TG: triglycerides
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Table 4. The concentration of liver lipids in rats fed experimental diets

Group ChoTlg;f;ml Triglyceride  Phospholipid
(mg/g)

Basal  2.67+0.121* 26.56+3.257 30.1+0.66°

CHOL 26.89+2437 35.43+3286" 26.7+1.21"

CW  31.65+2.736" 34.8941375" 27.0+0.55

CE  29.58+2.002" 30.64+1911" 26.6+0.96"

Mean+ S.E. of 6 rats.
*"Values in the same column without common superscripts
denote a significant difference (p<0.05)
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Table 5. The concentration of lipid peroxides in rats fed
experimental diets

Table 6. The activities of serum GPT and GOT in rats
fed experimental diets

Serum Liver
Group (nmol/ml) (umol/g) ;zmol/hvu )
Basal 4.23+0.338* 0.156+0.0087" 1.87+0.129
CHOL 3.57+0.110" 0.146X0.0080" 2.34+0.115"
CwW 3.24+0.191" 0.117£0.00320 2.00+0.125"
CE 3.61+0.134" 0.1260.0104™ 2.10+0. ]4‘)

Mean+S.E. of 6 rats.
“*Values in the same column without common superscripts
denote a significant difference (p<0.05)
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Group GPT GOT
Karmen unit
Basal 75.7 £ 275 228.0 + 5.08
CHOL 123.3 + 7.03 3117 + 1376
CwW 130.8 + 583" 3017 = 17.01"
CE 129.2 + 7.00 2875 + 16.67

Mean + S.E. of 6 rats.
"Values in the same column without common superscripts
denote a significant differcnce (p<0.05)

2 sl

¥ 6& 83353 GOT 9 GPT 84S HdF1 9
o FF A SH 2 EFAC 7 A GOT &
GPT %]-}«]v] Ar4o] H 5o} ¢l o (Kunitomo 5,
1985), 2 dFpoliM= 2L AARE Holz 3oy, F
89 Foo s GOT E GPT &4 %713
Wate Holal gglirt

gty o AEFH & AAAA L T
Agte] i e AMYPE L FeAIe FoE 8
1% 9] luto] thChoi g} Lee, 1992: Ross, 1993). ] ol A
HAE uiel go), A2 FEEL FY A E40)
E @ dFoA EY 2 ErEe FaAINA £
oA st A A E AATFerM A
Bol 1A g BRAoR AT & UL R A
g5t g Aol A macrophages AF3 € LDLE
o g M4 %‘““735};8— L5 3k} (Frei, 1994; Ross, 1993),
ARH o A2 FEFEOEE, )& 138~
Bl &40l 8 Fog Q Foell A MNA Aol o &
& FA gdey. e TBAREEA S FaAlF]
S 24 invivo At E AT S-S Bt H. ©
vholrt A 9 parameterol] Bl A+ Aol glol A o
Ger2EN} BR2EY $UF Aol QAT

uptake

2 2% 2ANS ToW SD A E =Y
2 o4 2F2%e Fort 249 AAFF L TBA
- =
o =

dEaach 429 o



%?%%%‘5&7}(0 5%, ol &
ol gh& & By 7H0.5%) 2

F2alH . 2ol Fe AHEL
QY A~ A4 ZHHETEE AT
(o]

= kY2
FEE

b E2 8] o7 $A1HY AR MEL B
54 gty B2 ERAE R A8

Aekg gz wd. g sadsA A g d e
HEe 2] skt 2y A2 FEFEFAT
e fzd B Fo2HEFolwdl Hehe HE Jr
AhatAl A S el e FesEHE

£ 94 GOT % GPT $4 & #<3t Mmlﬁ

th ol g Aupe Fe Re E2 0] T HF A of
N2FEFE invivo FASEHRIE AFE& AAHEE
o

o g 8

American Institute of Nutrition, 1977. Report of the American
Institute of Nutrition Ad Hoc Commitee on standards for
107: 1340-1348.

1998. Free radicals, oxidative stress, and

national studies. J. Nutr.,

Aruoma, O.1
antioxidants in human health and discase, J. Amer.
01l Chem. Soc., 75: 199-212

Carr, T.P., C.J. Anderson and L. L. Ludel, 1993. Enzymatic
determination of triglyceride, free cholesterol, and
total cholesterol in tssue lipid extracts, Clin. Biochem,,
26: 39-42.

Choi, Y.H.,E.Y. Kim, K.Y. Park, S.H. Rhee and W .H. Lce
1994. Antimutagenic effects of the juice and boiling water
extract of Houttunia cordata Thunb. J. Kor. Soc.
Food Nutr. 23: 916-921

Choi, Y.S. and Lee, SUY.
3-hydroxy-3-methylglutaryl coenzyme A reductase, J.
Kor. Soc. Food Nutr, 21: 580-593.

Conner, H.D., R.G. Thurman, M.D. Galizt and R.P. Mason,
1986.
from CCl4 in the perfused rat liver and in vivo. .
Biol. Chem., 201, 4542-4548.

Folch. J.. M. Lees and G.H. Sloane-Stanly, 1957. A simple
method for the isolation and purification of total
lipids from animal tissues, J. Biol. Chem., 226: 497-509.

1992. Serum cholesterol and

The formation of a novel free radical metabolite

- 177 -

Frei, B.
and discase, Academic Press, San Diago, pp. 1-21.

B R, IR E, A MEOR, R 1986, Rl
WREL & % SRR, AL pp. 174-178.

Ingold, K.U., V.W. Bowry, R. Stocker and C. Walling 1993.

Autooxidation of lipids and antioxidation by e-tocopherol

1994 Natural antioxidants in Human hcalth

and ubiquinol in homogenous solution and in aqucous
dispersions of lipids: Unrecognized consequences of lipid
particle size as exemplified by oxidation of human
low density lipoprotein. Proc. Natl. Acad. Sci. U.S.A.
90: 45-49.

g A, 1992, Aok}, B AL AlE, pp. 345

& &, MR 1987, SR LR ST A, s 3 IR
BRA &, HR, pp. 82-83.

Kang, J.M., LH. Cha, Y.K. Lee and H.S. Ryu 1997.
Identification of volatile essential oil, and flavor
characterization and antibacterial effect of fractions from
Houttunia cordata Thunb [ . J. Kor. Soc. Food Sci. Nutr.
26: 214-221

Kikugawa, K., T. Kojima, S. Yamaki and H. Kosugi, 1992.
Interpretation of the TBA reactivity of rat liver and brain
homogenates in the presence of ferric ion and EDTA,
Anal. Biochem., 202: 249-255,

Kim, I.LD.. S.Y. Lee and S.W. Kim 1997a. Modulation
of hepatic lipid peroxidation and antioxidant defenses by
wild plants extracts. Kor. J. Pharmacogn. 28: 48-53.

Kim, Y.K., D.O. Chung and H.J. Chung 1997b. Chemical
composition and antimicrobial activities of Houttunia
cordata Thunb, Kor. J. Food Sci. Technol., 29: 400-
409.

Kunitomo, M., Y. Yamaguchi, K. Matsushima, Y. Futagawa
and Y. Bando 1985, Hyperlipidemic effects of adrimycin

39: 323-329.

I. Tkeda, and M. Sugano, Dietary cholesterol

in rats. Jpn. J. Pharmacol.,
Lee, J.H.,
influences on various lipid indices and eicosanoid production
in rats fed dietary fat desirable for the protection of
ischemic heart disease, J. Nutr. Sci. 37.
389-399(1991).
Reitman, S. and S. Frankel,

method for the determination of serum glutamic oxaloacetic

Vitaminol.

1957. A colorimetric

and glutamic pyruvic transaminase. Am. J. Clin. Pathol.,



28: 56-63.
Ross, R. 1993. The pathogenesis of atherosclerosis: a
perspective for the 1990s, Nature, 362: 801-809.
Rouser, G.. AN. Sitakotos and Fleisher, S. 1966. Quantitative
analysis of phospholipids by thin-layer chromatography
and phosphorus analysis of spots. Lipids 1: 85-86.
Smith, L.L. 1991. Another cholesterol hypothesis: cholesterol
as antioxidant, Free Radical Biol. Med., 11: 47-61.

-178 -

Song, H.J. and M.K. Shin 1987. Effects of Houttuyniae
Herba on Immune responses and histological findings in
mice bearing pneumonitus. Kor. J. Pharmacogn. 18: 216-
232

Tsai, A.C., G.M. Thie and C.R. Lin 1977. Effect of cholestero!
feeding on tissue lipid peroxidation, glutathione peroxidase
activity and liver microsomal functions in rats and guinea
pigs. J. Nutr. 107: 310-319.



