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Anti-lipid Peroxidation and Liver Protective Effects of Polygonum aviculare L.
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Kyung-Hee University, Seoul 180-701, Korea

Abstract—Polygonum aviculare L. was extracted by methanol and then fractionated
systematically with solvents and column chromatographic method in order to isolate

ingredients with anti-lipid peroxidation and liver protectective effects. Among these

fractions,

ethylacetate soluble part(MWE) showed the strongest in the anti-lipid

peroxidation. Furthermore, the crude subfraction(MWE 4) with Rf value near (.42,
which is separated from MWE by column chromatography using a solvent system,

inhibited the lipid peroxidation of rat liver in wvitro.

Moreover, MWE 4 decreased

GOT, GPT and TBA value compared with control and suggested high protective

effects against hepatotoxicity induced by carbon tetrachloride in mice.

The active

compounds in MWE 4 were assumed to be flavonoid glucosides.

Keywords—Polygonum eviculare L. TBA
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avicularin, quercetin, myricetin, rhamnetin,
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[ Polygoni Avicularis Herba 2.0kg |

extracted with methanol

[ MeOH Extract (SM)|

10% MeOH water solution

[ Soluble(MW) |

[ insoluble(MIW) |
n-Hexane
Hexane layer (MWH) | [Hz2 O layer |
CHCls
[CHCIsTayer (MWC) | [H20 layer |
EtOAc
| EtOAC layer(MWE) | | Hz O layer |
c.c with SiO2
eluted with CHChb
MeOH : He 0(90:20:1) BuOH

MWE1 2 3 4 5 6

| BuOH Iayer(MWB_)_] ["H2 O layer(MWX) |

Scheme I, Procedure of systematic fractions of methanol extract of Polygoni Avicularis Herba
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Table I, Effects of MeOH extract of Polygoni
Avicularis Herba and its fractions on
TBA-RS formation in rat liver homogenate

in vilro

ssles SOy SBST S
Control — 0. 433 .
SM 25 0. 428 12
50 0.297 31, 4

75 0.275 6.5

MW 50 0. 262 3.5
75 0. 269 27.9

MIW 50 0.412 4,8
75 0.439 —

Ascorbate 50 0. 145 66.5

Absorbance is the mean value measured 3 times.
The control(H,Q) O.D. value at 535 nm is 0. 433,
s eas __ Control 0.D.—8ample O.D,
I t 94) = 2L S Ve s e X
nhibition(%) Control O.D. 100
[-] Normal
E Control

77 SM(100mg/kg)

SM(200mg/kg)
160 - .
i % EE S.‘.A(SOOmg/kg)
o = 88 Silymarin(S0mg/kg)

Karmen units/ml

GOT GPT

Fig. 1, Effects of MeOH extract of
Avicularis Herba on carbon tetrachloride
induced liver injury in mice
Normal: CCli~untreated group,
CCltreated group(CCly 2 mg/ke,
SM: CCl+SM treated group
*: Statistically significant compared with

control group,
(*; p<C0.05 and **; 0.01)
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212 neo 9 A% SM 100 mg/kg, 200
mg/kg 2 500 mg/kg ATFSTAA GOTRA
B p<0.019] 8% A% Veigs GPT
#A4.2 p<0. 0 AE p<0.058) A& AAF
el For}, wele] A9e) mFE 500 me/ke
EQFe A%E FoFutt dATH0l bi
AARL & 4 Ygivh. WFEGE silymarin 50
mg/kgEe] Foll A = p<0.018 & GOT &
GPT oA &40l 1A A A (Fig. 1.

(2) p-Galactosamineo.z f35 7b3s) A4
of gk A&

p-Galactosamine-s Foldte] sz
Az Hg A9 MeOHgx=(SM)9] 3%
Fig. 20] R Aarge. p-Galactosaminedh-g 5o
g =79 GOT 2 GPTasFAEE BT
o] v3te] p<0.0018] FAE Aeg e T
o}, ko] A9 SM 1000 mg/kg 7 TFol el
Ax Az aa¥AdEE p<0.05FAsHA o

PE s =

E Control

] sM(500mg/ke)

B SM(1000mg/ke)

N silymarin (50mg/kg)

Karmen units/ml

Fig. 2. Effects of MeOH

extract of
Avicularis Herba on p-galactosamine ind-
uced liver injury in mice

Normal: p-galactosamine untreated group,

Polygoni

Control: p-galactosamine treated group
(500 mg/kg, i.p.), SM: p-galactosamine-+
SM treated group
% Statistically significant compared with
control group.
(*; p<0, 05 and **; p<L0.01)
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AALE & T A%z AFE 500 mg/kgFol T
AAE GATE ABE el $A4E 28
HA gt D}L:_"-?Ei A& silymarin 50
mg/kgF-o] FA A = p<0.059 F9& GOT 2
GPT 4% oA &st7} %% Aok (Fig. 1).
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A A st n-Hexane((MWH) 2
PAEMWO L WhE 438
n] EtOAcH# 5 (MWE) ¢ a-butanol® 3 %
(MWB) 2 50 mg/mle] FxolAl 27 32.1% 9
29.1%% vehdgla 75 mg/mle) Fxol Al 27
37.0%% 31.2%9 &g AAZAE Ho F
ek, o] SR MWX)E oS- okt &
4e 2y

2) In vitro Ao} A EtOAc¥-#E subfraction

A A 74
Table 110j

chloroform

FA X2

Table II. Effects of systematic fractions of MeOH
extract of Polygoni Avicularis Herba on
TBA-RS formation of rat liver homoge-
nate in viiro

Samples (R Aaay. o
MWH 50 0.583 —_
75 0.570 —
MWC 50 0. 624 —
75 0. 621 —
MWE 50 0. 204 39,1
75 0.273 37.0
MWB 50 0. 307 20.1
75 0. 298 31.2
MWX 50 0.419 3.2
75 0. 387 10.6
Ascorbate 50 0. 145 66.5

Absorbance is the mean value measured 3 times.
The control(H,0) O.D. value at 535 nm is 0. 433

Inhibition(%)= COHtro}anIt)rol SS%PIC 0.D. 5 100

Kor. J. Pharmacogn.

o AAAA3E YA A as

McOHdl ~¢] g-uj o]l 2]t £33 -EF ol 4] EtOAc
B8 2o] in vitroA A@A AAALAHEGH
GA G vl mA FEA hebo] QA= o] o]
2 &880 CHCl;-MeOH-H,0=90:20:12. silca
gél% 0] &3 column chromatography% 4
6714 subfracton(MWE 1~MWE 6)-2 %t}

o] XEEEo] ANAAASE FAAZAAE
in vitro Alo) A &R & ¥}E Table Il v}
adtl, A MWE 4 subfraction& 35 mg/mle]
S A 34.1%9 5 ARG FAAA
392 295 MWE 3 subfraction-& 45. 0 mg/ml
o A 14.6%9] AAGAE B FI. Rz
22 AL43) sodium ascorbate 50 mg/mle] F =
NN = 44.1%9 9A&& AT

3) MWE 49] in vivo Aol A2 #H43lxA ¥
A9 A8 A5

(1) Aslaieta zhAE At Aol A 2%

7b. @3 transaminase &Alo) Wl ¢t &

Ardstebae] o furd zkAgs Aol 2
o] MWE 47} €83 % transaminase(GOT and
GPT)&A) miAE &#E Fig. 3o il
t}, GOT 2 GPT &4 & Adietsants §Fo
g 2T ATl wstd p<0.018 F44

o] gl AH5E no Fow HY MWE 4
100 mg/kgst 200 mg/kg 424 BT Lol A
Table III. Effects of subfractions of MWE of

Polygoni Avicularis Herba on TBA-RS
formation
Concentration Absorbance Inhibition
Samples (mg/ml) at 535 nm (%)

MWE 1 73 0.417 8.9

MWE 2 46 0. 475 A —

MWE 3 45 0. 361 14.6

MWE 4 35 0. 302 34,1

MWE 5 45 0. 425 7.2

MWE 6 63 0. 450 1.7

Ascorbate 50 0. 256 44,1

“Absorbanu iz the mean valLe meached more than
3 times.
The control(H,0) O.D. value at 535 nm is 0. 458.

Inhibition(%) =-Contrel O-D.—Sample O.D. g9
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EE Control

600 - {] MWE4 (100mg/ke)
== ﬁ MWE4 {200mg/kg)
500 =

B4 Silymarin(50mg/ke)

Karmen units/ml
[#S)
<
(o]

GOT GPT
. Effects of the subfraction(MWE 4) of Poly-
goni Avicularis Herba on serum transam-
inasc activities in carbon tetrachloride
induced hepatotoxicity in mice
Normal: CCly: CCly~untreated group, Con-
trol: CCly~treated group(CCl, 2mg/kg, p.o.),
MWE 4: CClL;+MWE 4 treated group.
*: Statistically significant compared with
control group,
(*: p<0.5 and **

p<0.058] §2] 40l

Folos 2 m3E A9 FLid G
IR . Z
mg/kg 3T $ Tl A% 94
°] 9l+ GOT 2 GPT &4 4
2% sl

o2t % Mz A Aol

: p<0.01)

oA E &
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Atdstg a2 sl S 438 EA s
Y dz2ig Azt a v AXA AT v &
3d] 7t TBA valued] F71& Mgor, MWE
49} 100 mg/kg 2 200 mg/kg T°‘15f°ﬂ”‘1 =
Toll dlel 47 41.6%, 66.0%9 AHEZAE
B o zGE silymaring 68.4%9 A& &t

vk gl ek (Table 1v)., ¥ x4 FA3&9

A dzTe AT vlsl TBA valued 4
38.6%9 Z7HE ngor, MWE 4] 100 mg/kg
% 200 mg/kg FATAA A7 54.1%, 40.0%
o AN aHE vy d2FEEA 754
silymarin2 25,2% 9} A 8 £5& v}l o}k (Table
V).

(2) p-Galactosamine 7}7#+-8]
Z

7}. @ transaminase Ao o & &

p-Galactosamineo] & fd zHAs] 4]
9] ¥4 % transaminase (GOT & GPT) &4 %o
e AAel &S Fig. 4ol A A% o~
Galactosaminen}-& Fof & o) 249 GOTL GPT
EAFAEE AATA vt dAAY A5E
Ve S & £ 919k, A MWE 4 100 mg/kg
7} 200mg/kg ATFFATL 42 2T ¥l e}
of dAlgE 3L ot FAALE FIRE
QA= ® eregkr), Wz oFE 2 A3 uridine 1.2
g/kg BT FA Foll e 244 p<0.059 p<0.01
9 $e40] 9E GOT 8 GPTZA A%<
EEPIEE s

W79 Had S8R

b Aol A

of BlAE 4%

0

Table IV. Effects of the subfraction(MWE 4) of Polygoni Avicularis Herba on the lipid peroxidation
in liver of carbon tetrachloride treated mice

Number of

Sample (mg/rlzg,sep.o.) animals }:lgsgggar?ncle TBA value ID}EIOZI)UOH
Normal — 5 0. 148 2.96 -
Control —- 5 0.421 8.42 —
MWE ¢ 100 5 0. 246 4,92 41. 6

200 5 0. 143 2. 86 66.0
Silyrearin 50 5 0.133 2.66 68.4

Normz—al‘:VCClruntrcated group, Coutrdl: CClrtreatedigroup(Z ml/kg, p.o.).

TBA value; Ags/gram wet weight of liver,
Inhibition (%)= Control O.D.—Sample O.D.

“Control O.D. » 100
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Table V. Effects of the subfraction(MWE 4) of Polygoni Avicularis Herba on the lipid peroxidation
in brain of carbon tetrachloride treated mice

Smples (o R0y Nemmaet aUsem  TBAvake  TNRRIn
Normal — 5 0.272 5. 44 —
Control : ‘ — 5 0.377 . 7.54 —
MWE ¢4 100 5 0.173 3. 46 54.1

. 200 5 0. 226 4,52 40.0
Silymarin 50 5 0.282 5. 64 25.2

Normal: CCly—untreated group, Control: CCli—treated group(2 ml/kg, p.o.).
TBA value; Asys/wet weight of brain(g).
Inhibition (%)= Control 0.D.—Sample O.D. X 100

Control O.D. .
= Normal o4 TBA valueo] A 78] ¥W3tE Rolx &gk

50 E Control o dzgEr A48 widineFodFL 22.1%
[ ¥WE4 (100mg/ke) o A B¢ Bel Fv(Table VID).
200 } i 2 MWE4 (200mg /ke)
— v Uridine (1. 2g/kg)
2 150 L =
o . FEBEEEES Bolt obE) We Ay
£ 100 . o ,
3 7/? ol = in vitro assay$; in vivo assayr} ¢ on]
et VAN -
| in vivod e e FFol zavm A9AH
20 P o Al 28] AR Feme dge
N
. 2 in vitro BAWS 0| L3 Ast wd W)
’ " oor - EAQ in vitro TAYLRE PAZAEAQ

Fig. 4. Blfets of the subfretion(MWE 4) of poly-  Ditric oxideS £)31 endothelial clic] 4

goni Avicularis Herba on serum transam- g G4 EH Y 0% 4-& AA Y= Fa 3
inase activities in p-galactosamine induced

fnase activities in A HAZE e Wt Adstmian o
epatotoxicity in mice . s LaLos
Normal: p-galactosamine-untreated group, galactosamine §-& E s WA R ZHopol
Control: p-galactosamine-~treated group(500 AZE5AE LA 2 EAo JLAEE 7T
mg/kg, i.p.), MWE 4: CCl,--MWE4 treated H 247 wjors & Al x4, DNAgs w=x=

gioggztistically significant compared with ~DONAABFAEF 22 Az S4F 9 AEE
control group, £ 243} w151 3} malondialdehyde (MDA)

(" p<0.05 and ¥ p<0.0) F, NORH 53 28 Axsl A%é 23
TR EAA 2T 7‘&%%01] dld 1.8 & owpygletve) gk =g, d# ] 7twAsE
ol 7 TBA valued] 3715 nglow] MWE4 o MDAS Ao A= Aok ae] o g A
9] 100 mg/kg, 200 mg/kg Fol o A ol 2T A &= TBAYE wWol o]l &x =z QAD} In vivo

Vel 77t 33.0%, 19.9%9) AABAEE vy FAPesE AYFEe] Adirts, o-galacto-
S aFkE BTl A o gt ¥ 2ed w samine, thioacetamide, a—naphtnyhsothiocyanate
o éF?xi‘jr ﬂiz%% uridine®} A% 59, 6% (ANIT), chloroform, ethanol, ethionine, aflato-
ANEYE 2o FHH(Table vI). =8, Y=  xin 5& ALA7A 2F0F 24072 YA

A FAZES B4 p-galactosamine Fof o] 25 A 28 354% ¥ GOT, GPT, LDH &
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Table VI, Effects of the subfraction(MWE 4) of Polygoni Avicularis Herba on the lipid peroxidation

in liver of p-galactosamine treated mice

Smples (g ROy ol Absne s g T
Normal — 5 0.148 2.96 —
Control — 5 0. 267 5.34 —
MWE 4 100 5 0.179 3.58 33.0

200 5 0.214 4,28 19.9
Uridine 1,200 5 0,108 2.16 59, 6

Normal: p-galactosamine untreated group, Control: p~galactosamine treated group(500 mg/kg, i.p.).

TBA value; Ass/gram wet weight of liver,

Inhibition(%) = Control 0.D.—Sample O.D..

Control O.D. * 100

Table VII. Effects of the subfraction(MWE 4) of Polygoni Avicularis Herba on lipid peroxidation in

brain of p-galactosamine treated mice

Samples (mg/llgg,sep. 0.) Ngﬁbmf;ls()f
Normal - 5
Control — 5
MWE 4 100 5

200 5
Uridine 1, 200 5

é};sgg@aﬁlgf TBA value Inh(i%i)tion
0.272 5, 44 —
0. 276 5, 52 b
0.271 5,42 1.8
0.315 6. 30 (=
0. 215 4,30 22.1

Normal: p-galactosamine untreated group, Control: p-galactosamine treated group (500 mg/kg, i.p.).

TBA value; Acs/gram wet weight of brain.
Control 0.D.—Sample O.D.

PO .

inhibition{% )= Control O.D. % 100
o Ay 3EA parameter 58 FAWM 37
@3S MDAS H43hE gl glo
= olg A4 PgEe B9 ATAA Awd o
A=l

TERE 2947 FY FA=2 F¥ A sily-
marin®20 2 ¥ &5t} ¢ w29 schizandrin?,®
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vitro assay2 A TBAW I} in vivo assay@ Al A
G B e} 4 9 p-galactosamineo & 7FEA L 4
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T F ¥y GOT, GPT 4= & =

-

mo 1%
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10% MeOH 4g-o 71839}
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FAe veiyc =g MW 4 S &8 E
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5 7.2%9 AL vehdi,
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Atg etz Al e e de A= SM
o] Z7b 100 mg/kg, 500 mg/kg® 547 ATF
AYE @ EF GOT ¢ GPTEA o] glof B
T p<0.019 F94 9 FaE: HeEidz,
EtOAc $-8 F in vitro Aol A 23 AFASE
9] MDA# Ao % Ad8AE Bel MWE 4
= GOT 9 GPTxziel A 100 mg/kg, 200 mg/kg
FoT 25 p<0.059 94 A& FaE 2
et '

o-Galactosamineo & |4FA 7] Z+A4d o o] &)
&= SME A7 500 mg/kg, 1,000 mg/kg® 59
7t BT g vt 1,000 mg/kgs] mipr Kol
oA p<0.019] #9989 E #FaE Y,
MWE 4% GOT 9 GPT el A 100 mg/kg, 200
mg/kg o] o) A w27l uld A7 Fadte
e BRI o FoAE AASHA g9t
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it
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=
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