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Abstract

This study was designed to observe the effects of feeding Houttuynia cordata juice and powder
on the improvement of the lipids in the serum of dietary hypercholesterolemic rats. Experimental
groups such as 5% cellulose for control group, 5%, 10%, 15%, 20% H. cordata powder for group 2,
3, 4, 5, respectively, and 5%, 10%, 15% H. cordata juice for group 6, 7, 8, respectively, were admi-
nistered to the male rats of the Sprague Dawley for 4 weeks. Concentrations of total cholesterol in
serum were significantly lower in all experimental groups than in the control group, and particularly,
the lowest in group 8. The ratio of HDL-cholesterol to total cholesterol was the highest in group
‘5. Atherosclerotic index was lower in group 5 and 8. Concentrations of free cholesterol and cholesterol
ester in serum were significantly lower in all experimental groups than in the control group, and
then concentrations of free cholesterol and cholesterol ester were the lowest in group 5 and 8, re—
spectively. Concentrations of triglyceride and phospholipid were the lowest in the group 5. Con-
centrations of chylomicron and VLDL were significantly lower in all experimental groups than in
the control group. And the concentration was remarkably the lowest in group 5. Concentration of
glucose in blood was not significantly different, but lower in the group 5 and 8. Concentrations of
Ca, P, Mg, Fe were not significantly different in all experimental groups. The GOT and GPT activites
were lower in all experimental groups than in the control group, especially the lowest in group 7 of
GOT and group 8 of GPT. The LDH activity was the lowest in group 8.
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Table 1. Compositions of basal and experimental diets

o]

71&Ale] & Al 2]ole] AL Table 13 23, A
Aol FHAEHE Ao] 2] ¥ 282 1.0%9) so-
dium cholate 0.25% % 7} ZA st} A F A o] o A}

43 Az B2L 104 seAo AR AL 157
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¥4 F F2H2HE FE= 544 kitA 2 (Cho-
lestez-V, Eiken, Japan), HDL-Z3| ~H & =5 = HDL-
|26l & &4 4 kitA] 2FHDL-C555, Eiken, Japan)
22 A%y, 83 LDLY F5+= LDLEA 4 kit
A] 2¥(B-lipoprotein C-Test, Eiken, Japan) 2.2 233}

ou] IDL-FHAHE 55 LDLEE 0358 F
B @R A €A & FAAXAY FrE £
A2 A 23 & kitA 9 Triglyzyme-V, Eiken, Japan)
22 QA Frt A4 244 kitA] ®HPLzyme,
Eiken, Japan) 2.2 &43}9] 1, felZH2HE 5=

Hr

(%)

Ingredient Basal Experimental diet

Group diet 1 2 3 4 5 6 7 8
Casein 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Mineral mixture 35 35 3.5 35 35 35 35 35 35
Vitamin mixture” 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DL-methionine 0.3 0.3 0.3 0.3 0.3 0.3 03 0.3 03
Choline bitartrate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sucrose 50.0 4875 48.75 48.75 38.75 38.75 4875 48.75 38.75
Corn starch 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Cellulose powder 5.0 50 - - - - - - -
Cholesterol - 1.0 1.0 1.0 10 10 1.0 1.0 1.0
Sodium cholate - 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Lard 5.0 50 5.0 50 5.0 5.0 5.0 5.0 5.0
Corn oil 5.0 5.0 5.0 5.0 50 5.0 5.0 5.0 5.0
H. cordata Thunb powder - - 50 10.0 15.0 20.0 - - -

H. cordata Thunb juice - - -

- - - 50 10.0 15.0
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Table 2. Body weight gain, food intake and FER of rats
fed the experimental diets for 4 weeks

Food intake

1 Body weight gain 2
Group (g/4weeks) (g/4weeks) FER
1 155.0165.7% 492.3+106.8" 0.31

2 198.3+£23.2° 534.4% 424 0.37

3 161.7%21.4° 4748+ 554° 0.34

4 160.0£31.6° 521.4% 50.2%° 031

5 1683+ 4.1° 5447+ 189%™ 031

6 163.3+15.1° 5352+ 18.4% 031

7 175.0+25.1° 551.4% 26.4° 0.32

8 158.3+£29.3° 537.2%+ 609%™ 0.29

YSee the legend of Table 1.

YFER: food efficiency ration

"MeantS.E.(n=6). Means in the same column not sharing
the same superscipt letters are significantly different
(p<0.05).
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Table 3. Concentration of total cholesterol, HDL-cholesterol, ratio of HDL—cholesterol to the total cholesterol and

atherosclerotic index in serum of rats fed the experimental diets for 4 weeks

(mg/dD)

Group” Total cholesterol(A) HDL-cholesterol(B) (B)/(A)X100(%) Atherosclerotic index?
1 390.7£38.8% 168+38° 43 235+7.0°
2 333.3128.1" 194+33° 58 165+3.0"
3 314.8+93.0" 222450 71 137+46"
4 292.9+74.9> 19.1+29° 65 144132
5 277.81+481° 22+50° 8.0 11.9£2.7
6 355.6+62.1% 17.8+50° 5.0 205+75%
7 355.0138.6° 19.1+66° 5.4 200857
8 264.8+38.4° 183+28" 6.9 14.0%t45°

YSee the legend of Table 1.
B(Total chol. - HDL~chol.)/HDL~chol.

IMean=£S.E.(n=6). Mean in the same column not sharing common superscript letters are significantly different(p<0.05).
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Table 4. Concentration of low density lipoprotein(LDL)
and LDL-cholesterol in serum of rats fed the
experimental diets for 4 weeks (mg/dl)

LDL-cholesterol

Group” Low density lipoprotein

1 400.0+12652 140.0+44.3%
2 210.3+118.0° 736+41.3°
3 1952+ 735" 68.3+257°
4 160.0t 89.4° 56.0+31.3>
5 151.7+ 83.1° 53.1+29.1%
6 175.0+ 61.2° 61.3+21.4°
7 140.7% 93.0° 49.2+326°
8 139.3% 94.7° 488+33.1°

DSee the legend of Table 1.

®Mean+S.E.(n=6). Mean in the same column not sharing
the same superscript letters are significantly different(p<
0.05).
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Table 5. Concentration of triglyceride and phospholipid
in serum of rats fed the experimental diets for

4 weeks (mg/dl)
Group” Triglyceride Phospholipid
1 1305+209% 183.0+46.5°
2 104.1*+126° 178.3+24.0°
3 98.3+13.9% 175.6+26.1%
4 871+ 4.7 163.2+14.4°
5 776+ 9.3° 140.7+23.0°
6 836L 6.6° 178.2+29.2%
7 82.5+11.6% 178.2%+29.2%
8 79.7+£12.0° 172.2+18.0°

USee the legend of Table 1.

“Mean+S.E.(n=6). Mean in the same column not sharing
the same superscript letters are significantly different
(p<0.05).
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Table 6. Concentration of free cholesterol and chole-
steryl ester in serum of rats fed the experi-
mental diets for 4 weeks (mg/dD

Group” Free Cholesteryl Cholesteryl ester
D" Cholesterol ester ratio(96)”
1 74811039  3160+41.9° 80.9
2 680t 03°  26521284% 79.6
3 594+162° 25541973 81.1
4 562+11.9°  235.7+65.2% 80.8
5  490+195  2288+524™ 82.4
6  679+131° 2876+521% 80.9
7 673+ 46" 287.6+37.4° 81.0
8 573t 62° 2075+38(° 784

USee the legend of Table 1.

2)Cholesteryl ester/Total cholesterol X 100

Mean * S.E.(n=6). Mean in the same column not sharing
the same superscript letters are significantly different
(p<0.05).
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thar 345(18), Aol let & ZelaH 2o gt %
2HE d A2 EH)E 64~72%7} A AFo)
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Table 7 chylomicron® VLDL®] ¥%X& v}l
AL R T it et ATl lo] FE7H I
= chylomicron oA & ¥ 20% Aol A 713
ok a oA 2 B 5% Hrbao] 74 EA Vel
VLDLX% chylomicron®} A 73S vt VLDL
£ 4ol A A - HaulEe] 2 3ol A lipoprotein

Table 7. Concentration of chylomicron and VLDL in
serum of rats fed the experimental diets for 4

weeks (mg/dl)
Group“ Chylomicron VLDL
1 208.5+95.1°7 991.2+ 76.0°
2 202.8+61.7° 925.0+£108.4"
3 80.7+205% 729.84:286.3
4 72.7+32.7% 654.8+177.2%
5 475+12.8% 576.8+£224.6°
6 166.7£50.2> 688.21128.9™
7 80.5+56.2> 670.3+432.9™
8 53.2%19.7° 587.7+145.6°

lipase®] 2H-g-of] o] 8l o -2 FAAHpe] £sil=le] LDL
2 AFAG. AL20)2 A A g 9 ZH2HE
gek-2- LDLell 45%, VLDLe 19%, HDLel| 17%, chyl-
omicron®l] 2 7% A & &= o gltiz B sk v} qlo)

HED

Table 8l 4] K= nfg} o] Yty = oAz
20% A7FE, 1A & F 16% A7l A A Vel
Al AT bl 9lel oA ik A9 21(12)2 %
Ug HF oA Foldt Azt IF Aslatgo] gle AL
2 33 syl B AFdAE §A1E A5E w4l

Ca, P, Mg ¥ Fe2| 5%

A 2] Ca, P, Mg, Fe?] X+ Table 99} 2t}
Ca¥l v2v +2 10,15 9 & 15% A FrelA 9.6mg/
diE vephon] Po = ojd X 5 20% H7HE el
Al VA =9kal B 5% Aol A AHA wopth Mg

Table 8. Concentration of glucose in serum of rats fed
the experimental diets for 4 weeks

Glucose(mg/dl)

233.660.5
199.1+13.7%
194.8+13.9%
191.3£37.7°
184.4+38.2°
191.8+286°
188.1£20.7
186.6+135°

Groupl)

00 ~1 D Ul W=

USee the legend of Table 1.

“Mean*S.E.(n=6). Mean in the same column not sharing
the same superscript letters are significantly different
(p<0.05).

Table 9. Concentrations of Ca, P, Mg and Fe in serum
of rats fed the experimental diets for 4 weeks

(mg/dl)
Groupl) Ca P Mg Fe

1 91+t18% 86+09° 26+04° 140.3+t47.9°
2 93+16° 80x1.1° 27+£04° 1561*289°
3 96%16° 89%27 2505 161.9+7L.7°
4 96*X15" 89k17 27X04° 1547%56.3%
5 9.0+06° 94%03* 31+02° 1404+ 81°
6 94+t14* 90+1.0° 27+02" 169.6%+50.3
7 94%26° 93*f1.4* 28%03" 161.4%65.7°
8 96+09° 95*+14 27+05" 1586+65.7"

YSee the legend of Table 1.

?Mean = S.E.(n=6). Mean in the same column not sharing
the same superscript letters are significantly different
(p<0.05).

YSee the legend of Table 1.

?Mean=S.E.(n=6). Means in the same column not sharing
the same superscript letters are significantly different
(p<0.05).
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Table 10. Activities of GOT, GPT and LDH in serum of
rats fed the experimental diets for 4 weeks

Group” GOT GPT LDH
(karmen/ml) (karmen/ml) (Wroblewski unit)

1 247+ 74%  75+22° 2908.8+270.3°

2 233+ 86°  7.1t23° 2808.5%348.7°

3 184% 86°  69%27 2118.8+519.4°

4 215t 50° 69t46° 1870.1+597.4°

5 206+ 39°  63%33 1637.8£109.47

6 21.0*+154°  73%29° 2489.6+447.3°

7 173%101*° 60%23" 18588+713.4°

8 176£129*°  50+20° 162.8+553.3"

i’See the legend of Table 1.

“Mean*S.E.(n=6). Means in the same column not sharing
the same superscript letters are significantly different
(p<0.05).

95 ¢ A7V A 3.1mg/dlE 7HA =)
el o Fe ¥4 20% H7HrollA 71 G2 4]
E Ry o) 2 Agdde Fo4d-2 sgdeh Aol
7} bk -3 22 A A g9 Mg $Eke] 3ha
H3(21) FAF2 ALA o2 wo] AF s Cas} Mg
o] wjd ko] Zrhghche Bt Qluh22,23). # A4
e gz Bt 209% bl 4 Mg &8Fe] 3.1mg/
dl2 714 A4 Vel ol& o] F Ru el ksl
Azg vyt

e 2 20%
Fe:

83 GOT, GPT
(LDH)2| &4

Table 10& 84 % GOT GPT ¥ LDH f49
AT E el Aot GOTE ZA4-2 ATt
el freAdeo] gl ot A& & 10, 15% H7br el
A vl i}, GPTS A% ZF F7kel| alol A
AL ot S E = 10, 15% H7FEolA oF7
3o Agfol9lct, Ryle $(24)2 Alg3ltstaz xd

FA 7rAFe] 2% GOT, GPT 84 71 71719
Tocloﬂ 28 JAFHYct B g q 9tk

LDH 342 27 9 ¥ 5% A7}l v]3
ATl FoH o g A vees 53], o
% 16% H7FEeA S e FEG T T
"t 59 A7 4 A LDH &4de] 714 A
FAA A Aol A7 AHE Ul ﬂlﬂ&%%—
A3} 7kAbol] Ajube] &2 02 QI gk hEEH] Aol
A" Reo AmEc}

2 Lactate dehydrogenase

0_>f.. =

fo &

RO )

2 L

(o] oF
A =

oz F) Bue) Brjelst A WYAA A

AR - s

A& vlxE FE#S FH3l7] Y3t EH2HE
1.0% A7} Aol & tlzT 2.2 st #% 5,10, 15, 20%
2} %5, 10, 15% H71A ol & Fol8te 457 A AL

T AL LS FA RS 84 F £49
aeﬂ 2 FEe g2l vlE A Al A ol ekA
gorow B3] oM 2 F 15% HrbEelA 7ha wek
o} ¥4 HDL-E#H 2" & 5+ £ 20% A7+
o] 80%E 7 w9k A AT = E 20% F
F 156% H7 o] it €4 LDL ¥ LDL-Z# &5
E FEE F 15% Akt 713 A vrebso 8
zl o a]ia-]]/\g-]]i ul iiﬁ"/\]&ﬂi o]]AE]] 2 xrl 1:}]
27 vle) A AT o Foroe fe
ZH 28 S22 20% Aol 7Hg ek E
2HE 22 FEE & 15% #7Te] M 3
TG $AAAT AAA FEE 2E 20% A7
o] 713 A Jepyd}, Chylomicroni]- VLDL-& EH z
ol vlsf) el Ayl BF Iskod 53] 2 2
% A7lo] skt e @_fﬁ T7h R A2 %131
o} B 20969} F 15% H7lell A A vhebyieh
Ca, P, Mg, Fe&- ATl glo] AL gglen,
H3 GOT ¥ GPT &A1& tlxFd v &) e} AT
o| A F& Agfolgl o} GOTE oA & F 10% A7}
T GPTE 2 15% A7Vl A 74 Jghz, LDHEA
< F 15% #AstelA A G A vedh

—

. ”o“x : ’ilzrq%EZ} a5, A&, p. 56(1989)

2. 249, 0, A, 0] 58), o|E: M EF L F
22o) Eaino] A3 @A R, 23 016
(1994)

3. Yrhub o 25 o) FEof A el #3 AT A3
=54, 12, 467(1989)

4, ZABA A& A5G, AR, s AdSFel
ZHl " EAe] 32 X 4 2 zhAe] A A& w
e 4% A =3, 26, 155(1987)

5. Gorden, T., Castelli, W. P., Hjortland, M. C., Kannel
W. B. and Dawber, T. R. : High density lipoprotein as
a protective factor against coronary heart disease : the
Framingham study. Am. J. Med., 62, 707(1977)

6. Rhoades, G. G., Gulbandsen, C. L. and Kagan, A. : Serum

lipoproteins and coronary heart disease in a population

study of Hawaii Japanese men. N. Eng. J. Med., 294,

293(1976)



10.

11.

12.

13.

14.

15.

16.

& £ e AR Aolrt I AALNA HlAE 9%

. Carlson, L. A. and Bottiger, L. E.: Ischaemic heart-

disease in relation to fasting values of plasma triglycer—
ides and cholesterol. Stockholm prospertive study.
Lancet, 1, 865(1972)

. Daniels, R. J., Guertler, L. S., Parker, T. S. and Steinberg,

D.: Studies on the rate of effect of cholesterol from
cultured human skin fibroblasts. J. Biol. Chem., 256,
4978(1981)

. Fisher, H., Grimminger, P., Weiss, H. S. and Siller,

W. G.: Avian atherosclerosis retardation by pectin.
Science, 14, 1063(1964)

Fisher, H,, Siller, W. G. and Grimminger, P. : The re-
tardation by pectin of cholesterol induced athersclerosis
in the fowl. J. Atheroscler. Res., 6, 292(1966)
Trowell, H. C.: Ischemic heart disease and dietary
fiber. Am. J. Clin. Nutr., 25, 926(1972)

AL A% £F2 JAF A2 E] Fol7t i cho-
lesterol 8% 379 AR A A= G =2 F
od ¥} e}, 24, 502(1995)

Doi, K., Kojima, T., Harada, M. and Horiguchi, Y.:
Effect of mulberry leaves on lipid metabolism in
rabbits fed a cholesterol diet. J. Jpn. Soc. Nutr. Food
Sci., 47, 15(1994)

Steinverg, D. : Lipoproteins and atherosclerosis : a look
back and look ahead. Atherosclerosis, 3, 283(1983)
Gordon, T., Kannel, W. B,, Castelli, W. P. and Dawber,
T. R. : Lipoproteins, cardiovascular disease and death
the Framingham study. Arch Inter. Med., 141, 1128
(1981)

Kannel, W. B., Castelli, W. P. and Gordon, T : Choles—

17.

18.

19.
20.

23.

24.

1229

terol in the prediction of atherosclerotic disease. Ann.
Interm. Med., 90, 85(1994)

Kinnunen, P. K. J., Virtanen, J. A. and Vainio, P. : Li-
poprotein lipase and hepatic endothelial lipase. Ather—
oscler. Rev., 11, 65(1983)

Goodman, D. S.: The turnover of plasma cholesterol
in man. Phyiol., 45, 747(1964)

SEY EH T AR BRNIEM. SCik(1980)
ALH: BlEIUE X% M R b, B AR ER
Bask 5, 1(1931)

. Reinhold, J. G., Faraji, B., Abadi, P. and Ismail-Beigi,

F.: Decresed absorption of calcium, magnesium, zinc
and phosphorus by human due to increased fiber and
phosphorus consumption as wheat bread. J. Nurt,
106, 495(1976)

. Ismail-Beigi, F., Reinhold, J. G., Faraji, B. and Bade,

P. A. : Effects of cellulose added to diets of low and
high fiber content upon the metabolism of calcium,
magnesium, zinc and phosphorus by man. J. Nurt.,
107, 510(1977)

Kelsay, J. L., Behall, K. M. and Prather, E. S. : Effect
of fiber from fruits and vegetables on metabolitic
responses of human subjects. II. Calcium, magnesium,
iron and silicon balances. Am. J. Clin. Nurt., 32, 1876
(1979)

Ryle, P. R., Chakraborty, J. and Thomson, A. D. : Bio—
chemical mode of action of a hepato protective drug
: Observation on { + }-catechin. Pharm. Biochem. Be~
havior, 18, 473(1983) -

(19984 79 159 A)



