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Protective Effects of Houttuynia cordata Thunb on
Carbon Tetrachloride-induced Hepatotoxicity in Rats

Ok-Kyung Kim*
Dept. of Food and Nutrition, Daejin University, Po Chon Kyung Ki Do 487-711, Korea

Abstract — This study was performed to investigate the protective effect of Houttuynia cordata Thunb on hepatotoxicity in car-
bon tetrachloride(CCl,) intoxicated rats. The examined effects hexane, chloroform, butanol and water fractions prepared from
the Houttuynia cordata Thunb methanol extract and rats were administrated with those orally once a day for successive 6 days,
followed by treatment with CCl, on the sixth day. After 6 days, the activities of aminotransferase, alkalinephosphatase, y-
glutamyl transpeptidase, lactate dehydrogenase and contents of triglyceride, hepatic lipid peroxide in butanol fraction pretreated
rats were significantly decreased compared to the only CCl, treated rats, also depletion glutathione content induced by treatment
with CCl, was prevented by butanol fraction pretreated rats. In addition, activities of hepatic superoxide dismutase, catalase,
glutathione peroxidase in butanol fraction pretreated rats were significantly decreased compared to the only CCl, treated rats,
but the activity of hepatic glutathione-S-transferase was not significantly effect. These results suggest that butanol fraction of
Houttuynia cordata Thunb methanol extract have potent hepatoprotective effect against carbon tetrachloride intoxicated rats.
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Table I. The effects of methanol extract of Houttuynia cordata Thunb on the serum ALT and AST activities in CCl, intoxicated rats

Exoerd | Dose ALT AST
Xperimental group (mg/kg, b.w, p.0) (KA unitsl) (KA unitl)
Normal - 33.63+ 1.25"(100)? 92.46+7.21(100)
ccl” - 135.98 +24.00"(0) 203.30%13.01"(0)
HCY + ¢y, 500 90.31413.01(45) 175.73£13.52(25)
HC + CCl, 1000 81.66+6.07*(53) 156.15% 19.55(43)

)Values are the mean®S.D.(n=7)
DThe values in parenthe51s are relative percents. The % of protection is calculated as 100X(value of CCl,—value of sample)/(value of CCl,—

value of normal). Slgmﬁcantly different from normal at p<0.01 by student’s ¢-test. *Slgmﬁcantly different from CCl, at p<0.05 by
student’s t-test.

3)CCI 0.6 mg/kg, B.W. [CCl, : Olive oil = 3:2(v/v)] was i.p. injected one time after the sample pretreatment.
Houttuyma cordata Thunb.

Table II. The effects of various fractions of Houttuynia cordata Thunb on the serum ALT and AST activities in CCl,
intoxicated rats

. Dose ALT AST
Experimental group (mg/kg, b.w, p.o) (KA unitsl) (KA units/l)
Normal - 41.99+5.33"(100)” 93.89413.29(100)

cct,” - 102.57+14.91%(0) 171.38 % 14.96°(0)
Hexane fr. + CCl, 840 88.77+19.93(23) 151.11 £ 14.49(26)
CHCL, fr. + CCl, 90 66.45 % 15.33*(60) 133.56+ 17.42(49)
EtOAc fr. + CCl, 300 60.08 % 9.60**(70) 144.59+ 14.17(35)
BuOH fr. + CCl, 510 59.20£19.3%(72) 114.31+ 13.28*(74)
H,0 fr. + CCl, 1,260 102.56 % 32.68(0.00016) 165.28 % 26.99(0.08)

YValues are the meantS.D. (n=7)

'The values in parenthesxs are relative percents. The % of protection is calculated as 100%(value of CCl,—value of sample)/(value of CCl,—
value of normal). *Significantly different from normal at p<0.05 by student's t-test. * **Slgmﬁcantly different from CCl, at p<0. ()5
p<0 01 by student,s t-test.

CCl 0.6 mg/kg, B.W. [CCl, : Olive oil = 3:2(v/v)] was i.p. injected one time after the sample pretreatment

Table III. The effects of methanol extract of Houttuynia cordata Thunb on the serum AIP, v-GT and LDH activities in CCl,
intoxicated rats

Experimental group Dose AP o1 LbH
(mg/kg, b.w, p.o) (KA units/ml) (mu/ml) (wroblewski units/mt)
Normal - 23.14+2.56"(100)” 36.31+2.93(100) 1435.06+ 149.59(100)
ccl? - 36.25+1.30%(0) 67.25+7.00%(0) 3761.804207.11%(0)
HCY + CCl, 500 26.73£4.34(73) 44.194+ 6.58%(75) 3142.35+238.71(27)
HC + CCl, 1000 23.3243.30%(99) 48.12+4.42%(62) 3078.71+283.58(29)

l)Values are the mean + S.D.(n=7)
“The values in parenthes1s are relative percents. The % of protection is calculated as 100x(value of CCl,—value of sample)/(value of CCl,—

value of normal). **Significantly different from normal at p<0.05, p<0.01 by student's #-test. *Slgmﬁcantly different from CCl, at
p<0.05 by student's #-test.

3)CCl 0.6 mg/kg, B.W. [CCl, : Olive oil = 3:2(v/v)] was i.p. injected one time after the sample pretreatment
)Houttuyma cordata Thunb
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Table 1V. The effects of various fractions of Houttuynia cordata Thunb on the serum AIP, v-GT and LDH activities in CCI,
intoxicated rats

E . l Dose AIP ’Y‘GT LDH
xperimental grou

P group (mg/kg, b.w, p.o) (KA units/ml) (mu/ml) (wroblewski units/ml)
Normal - 33.65+2.27"(100y” 31.68+0.65(100) 1664.09+ 304 33(100)
ccy” - 52.81+8.21%(0) 40.95+4.16°(0) 4995.21+425.32%(0)
Hexane fr. + CCl, 840 48.73+7.69(21) 31.49+3.07(102) 4456.344612.08(16)
CHC, fr. + CCl, 90 34.93+5.67(93) 28.46+321%(135)  3364.65%306.15%%(49)
EtOAc fr. + CCJ, 300 35.311+4.44(91) 25.71£1.59%%(164)  4852.29+449.95(4)
BuOH fr. + CCl, 510 32.78+3.77*%(105) 2470+ 1.62*%(175)  3863.67+315.08%(34)
H,0 fr. + CCl, 1,260 20.86+3.60%%(167)  23.99% 1.36**(183)  4585.77+605.66(12)

)Values are the meantS.D.(n=7)

“The values in parentheSIS are relative percents. The % of protection is calculated as 100¢(value of CCl,—value of sample)/(value of CCl,~
value of normal). **Significantly different from normal at p<0.05, p<0.01 by students #-test. * **Slgnlﬁcantly different from CCl, at
p<0.05, p<0.01 by students #-test.

3)CCI 0.6mg/kg, B.W. [CCl, : Olive oil = 3:2(v/v)] was i.p. injected one time after the sample pretreatment

Table V. The effects of various fractions of Houttuynia cordata Thunb on the serum cholesterol and TG contents in CCl,
mtoxicated rats

. Dose Cholesterol TG
Experimental group e b
(mg/kg, b.w, p.o) (mg/dt) (mg/dl)
Normal - 55.53+2.65"(100)” 56.89+5.70(100)
ccl” - 65.18+2.16°(0) 131.16+ 17.84"(0)
Hexane fr. + CCl, 840 53.622.71%*%(120) 105.54+18.77(34)
CHC, fr. + CCl, 90 58.4940.95%(69) 63.96+ 11.18*(90)
EtOAc fr. + CCl, 300 58.7012.78*(67) 47.19+9.63%(84)
BuOH fr. + CCl, 510 59.29+5.01(61) 43.55+12.08**(118)
H,0 fr. + CCl, 1,260 67.47+3.55(-) 52.97+11.58*(105)

N Values are the meantS.D.(n=7)

IThe values in parenthesm are relative percents. The % of protection is calculated as 10x(value of CCl,—value of sample)/(value of CCl,—~

value of normal). Slgmﬁcantly different from normal at p<0.05, p<0.01 by students r-test. * **Slgmﬁcantly different from CCl, at
p<0 05, p<0.01 by student's #-test.

CCl 0.6 mg/kg, B.W. [CCl, : Olive oil = 3:2(v/v)] was i.p. injected one time after the sample
pretreatment

ojof 2}&t alkaline phosphatase, y-GT % LDH &4 - & 3} 1,000 mgkgs FoI3 ZolA felFEd HAE veh)
Table I1I, Table IV¥} 22T}, alkaline phosphatases= 7P AL, v-GT= 75%, 62%2] F28] g, LDHL 27%,
Al Aot A W FxHe) Aol & W 57+ 29%9] 7Hags Jepid ey o ob At
B -GTE v-glutamylpeptide S 71523 814 y- M B3 E Foof| o3t alkaline phosphatase ==
glutamyl”7] & T}E peptidet} olv|i=Atel] HolA) 7]l &4 7¥/\E Uehfilout £3] butanols} H,0 &S 742}
2A 7HAIES] WA e AP EE 8FoE fEH Eog ollA 105%, 167%2, y-GTE chloroform, ethy-

o] 275 n | LDHE transaminase®} B} 1R|2 7} lacetate, butanol, H,0 2&&& 27} T3t oA 135
ZZo] AAEH FMF o2 W] Z/E Uit %, 164%, 175%, 183%2 F+4 AaE Yehiie

£ Ao At vaste] Aldsiea B o ol AAEEUL $e FE UERRITE ol &4
oA olE BRI Fol Xl FVHE eI HiE o] AAlE AL ol HIYEEC] At o3
€ FZ2E Foo| 218 alkaline phosphatase 4=+ Al 7hzA 9] $afolu) T XERE PAIAA VR At
Fshera w5 Folo) Hsle] 73%, 99%4] HAaE, 5 2 AE¥C LDHE HE2 FE255 593 234 4o



328 Kor. J. Pharmacogn.

£ Uehiley frode jlla, BEES Fod 4% oJsiH, 53] AldsteAE AHIEAA free radicalS WE
chloroform?} butanols 742t FAA3E ollX 49%, 34%= I AR 124 WsE oA iE E2A7 S

ArEstEs @ R vlmEty] fodd FAE o= d3 2] Hikst AF ko] F7T dtke
BT B4 exlsldtt. 28y chloroform¥)t butanol H-2)
BS ziz} 5ot FollA 72%, 80%S] FH HAE

Cholesterol ¥ TG &2 ERJQT}. o) Park 5'%] o]Ad% mElS 228 Eojy}

rir

8 Eo] cholesterol & TG &l mx]& 932 Table bromobenzene® 2 A5H FAFSEAA S AT
VJJr 2}, 0|59 g AT vl ARdsEA @ Bl Bl B Ay A3 At A gke] A
FolzollA 11-41—4. %1 57 YERSITE Cholesterol 3 £ T3l BEEEo| Algslgtaol oJsle] AA3H trichloro-
‘j’o‘%: AtFslERA T Fodtw) H]wEle] hexane, chloroform methyl radical®} A4 Al o3 HaE Aoz A"
4 ethylacetate -8 E-2 7F2} T ZoA 120%, 69%, t}. Glutathione -2 AMGStEA: T FolFdlA {9
67%2] $relF2) 722 YERiSIT). o) Chung 5170) ©f Q) 725 Jehigen olE Kim 5,* Lim 5,7%°] &
Az S F %% FAA )R =g HAF A Fo gk A %‘]’ﬂ Ry "}E]r‘*ﬂ‘}iq'. 2221} chloroform,
Al cholesterol®] 3+ #3k= Wbl Harel fARIIGE TG ethylacetate 2 butanol #E-8 7}t Fogh FollA] 44%,
KO- hexane _‘%glgp— A 2e LIHR] BRI B EoJdt 7 49%, 38%2] 21491 2712 YehASIth Glutathione Al
ol M ZFZF 90%, 84%, 118%, 105%2] F-2&2 Z4AE U 2] free radical®] AA, H,0,9 IG5 4=
ERfQITE B 2 Al EWe] A E ke 3493 ol g AL Ao, Ha)l, ol 5o X FA w5l 2oln &
o] g¢dg o FAT Al st of3) 7 ZHE o g vl oy DNAS 34, obr|ier]9] o), 34849
cytochrome P-4509] ¢Jsled ¥hg-Ao] &e - CCL717} A 2485 A 23 whedl] Bofshe BN B 4
SIAIA cholesterolt TGS 3Hg<] 3 A3 o]E BYES] AGHATARE B H free
ZhEthE B9 o] B A¥oME o)E BRI Eo] radical’52] AAZ glutathione®] A~52F FolFo] 1
A28 £48 AAIRE A3t AR A-TAE o] Fo o] Z7Hd A¥F=E Almdd
A#E Atgd).

o

2 r:i ol oX rE

7} =% Z=zo| GST, SOD, Catalase ¥ GSH-Px

b =& Jo| nHtst XA glutathione EHEF o &M
=9 7F 24 Fo ksl XA} glutathione T B8E oo 2J3) o]E §AES] 4 k= Table VII

o

Table VIS} 2tk 3448} A2 ke A g vlzslel A} 2t} GSTE Alishers BE Fojzold 2122 7+
AL BE Folzeld foldel 2718 YRtk o] 48 JERIYL, BYES F@ LE 2N 3718 Y
= AEe) 74 249 tot Bxsh el ase]l  jRout $o4E itk of A GSTI AN

Table VI. The effects of various fractions of Houttuynia cordata Thunb on the hepatic lipid peroxide and glutathione contents
in CCl, intoxicated rats

E . ) Dose Lipid peroxide Glutathione
xperimental group (mg/kg, b.w, p.o) (MDA nmoles/g of tissue) (moles/g of tissue)

Normal - 1.18+0.35(100)” 7.82+0.60(100)
ccl . 4.89+1.04™(0) 5.21+0.28%(0)
Hexane fr. + CCl, 840 2.8340.49(56) 5.53£0.37(12)
CHClL, fr. + CCl, 90 2.211£0.32*%(72) 6.37£0.17*%(44)
EtOAc fr. + CCl, 300 2.2310.78(72) 6.49+0.20*%(49)
BuOH fr. + CCl, 510 1.94+0.39*(80) 6.21£0.35%(38)
H,0 fr. + CCl, 1,260 2.8610.70(55) 5.581£0.17(14)

)Values are the meatS.D.(n=7)

The values in parenthems are relative percents. The % of protection is calculated as 100x(value of CCl,—~value of sample)/(value of CCl—
value of normal). “*Significantly different from normal at p<0.05, p<0.01 by students #-test. ***Significantly different from CCl, at
p<0.05, p<0.01 by student's ¢-test.

Icc 1,0.6 mg/kg, B.W. [CCl], : Olive oil = 3:2(v/v)] was i.p. injected one time after the sample pretreatment.



Vol. 33, No. 4, 2002 329

Table VII. The effects of various fractions of Houttuynia cordata Thunb on the hepatic cytosolic GST, SOD, Catalase and
GSH-Px activities in CCl, intoxicated rats

. GST SOD Catalase GSH-Px
Experimental Dose

group (mg/kg, b.w, p.o) (nmgles/rpg (units/mg (mo.les/rgg (nmoles NADBH/
protein/min) protein) protein/min) mg protein/min)
Normal - 22047£9.56(100°  47.24+4.73(100)  859.84%93.88(100)  0.86+0.16(100)

ccl,”’ - 13330+ 12.33%(0) 75.6816.82°(0) 129522+ 74.11%(0) 1.59+0.14%0)

Hexane fr. + CCl, 840 145.32+19.58(16) 71.63+4.39(14) 769.97+125.80%(121) 1.42+0.38(23)
CHCL, fr. + CCl, 90 172.78416.65(45)  54.21£5.17%(75)  586.20+45.81%%(163)  0.97£0.13%(85)
EtOAc fr. + CCl, 300 148.48£21.69(21) 55.441 74(71) 618.77£37.70**(155)  0.97+0.18%(85)
BuOH fr. + CCl, 510 172.59+15.28(45) 57.05£3.98*%(66) 963.75£108.50*%(76)  1.16x£0.12*(59)

H,0 fr. + CCl, 1,260 166.58 = 18.98(44) 70.12£7.53(20) 950.32t125.15%(79)  1.36L£0.10(32)

)Values are the meantS.D.(n=7)

IThe values in parenthe51s are relative percents. The % of protection is calculated as 100x(value of CCl,—value of sample)/(value of CCl,—

value of normal). P Significantly different from normal at p<0.05, p<0.01 by students #-test. ***Significantly different from CCl, at
p<0 05, p<0.01 by student's #-test.

CCl 0.6 mg/kg, B.W. [CCl, : Olive oil = 3:2(v/v)] was i.p. injected one time after the sample pretreatment
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