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Biological Activity of Organic Solvent Fractions from Lythrum salicaria L. (Root)
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ABSTRACT : Root extract of Lythrum salicaria reported a hepato-protective effect on CCly-induced liver toxicity of rat was
prepared into fractions such as n-hexane up layer (HA), n-hexane down layer (HB), diethyl ether (E), ethylacetate (EA), n-
butanol (B) and water (W). Fractions prepared were tested their activities in vitro and in vivo condition. All of the fractions
showed effective antioxidant asctivities on DPPH radical and CuSOy-induced oxidation of human low density lipoprotein
and E fraction showed the highest inhibitory effect (98.1% at 50 zg/ml) on linoleic acid autoxidation at 40 ‘C, which was
more effective than o-tocopherol (82.4%). Five fractions (H = HA plus HB, E, EA, B, and W, 150 mg/kg/day) were fed into
Sprague Dawley, male rats for 4 days, which were intoxicated with intra-peritoneal injection of carbon tetrachloride
(1 mé/kg in corn oil) at the 4th day and were sacrificed in 24 hrs. Serum tumor necrosis factor-alpha (TNF-a), a proinflam-
matory cytokine, elevated with CCly-intoxication in negative control group (83 pg/ml) was significantly decreased in E frac-
tion-supplemented group (18 pg/m¢). Cu, Zn-superoxide dismutase (SOD) activity increased in negative control group
(0.12 U/mg protein) was decreased in E fraction (0.07 U/mg protein). From the results, it is suggested that ether fraction from
root extract of L. salicaria would be a potent antioxidant candidate for ameliorating liver injury induced by chemical intoxi-
cant.
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32 Uepdts= X3 (Humadi and Istudor, 2009; Bor-

GYAZ (Iythrum salicaria L) F5AZE, IHAZE 2 chardt ef al, 20097} Rom & A7do] os) ksl 2

grgzoes Hee thdd AE (Lee, 199624 Az 7Mdfrst AslEsyt Bad vl Atk (Lee er al, 2009
)7} k) 2Rg-S 71X el HEolE salicaring} tannine] & Lee er al., 2009b).

FEo] A FoE vitexin, orientin, malvin, cyanidin-3- FHZ AAEUSe itsE] gallo] jejox] Zol o]
monogalactoside, 2%}, ellagic acid, chlorogenic acid & FOR L JE H, ol AsliER A7 Agke] Wiy 7o
o] ghfo} At} (Jung and Shin, 1990). s aHuE REERL o2 oElAL XEE & gl

olelo . " 2)4*= DPPH ¥ linoleic acidoll thadt  7FsAo] w8 FrEZolgl= ] it} (Solin, 2001; Bruck
ksl ais JAY AFFEoM FIAF F F5F 3 e al, 2001; Vinson et al, 1995). ABIAEG 2= AYA| <k
(Tunalier et al., 20077} 3™, AFG mice I AW T oA oA Aol AMEEHE 2kke] AR2RE e &
Aol sl &3} (Lamela et al, 1986; Lamela et al., QAkel] 7108 AY AL S okl 7]9lEte] A7 o
10858 eIk a}n, PuAE F3 PUAE HFE R B Ak A W) Wolazsze] gdo] P w o
antilisterial activity (Becker er al, 2005; Rauha er dl., S Y& oy AWe] wy w3l FIPET) (Frei, 1994;
2000; Altanlar et al., 20065 YeRATIAL So}. g 2o Forbes et al., 2008).
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Slell Ao 24 dRAze] g &4 /e A F 003m-E 2x10°M DPPH €94 2.97ml 3 wkgA17] &
o7 B o], FqF 7T AR A&sE g 7] 517 oA F3% S8313t A= AEE F7RHA] &2
2 ARE daA 9FEAE B2 RE S0 & BYEE  UE7e] =9 vlasiy] fESE AAEAES YERISIH
S ZAIS 3 in vitro A 2 AlE3IERAe| o8] FAE Human low density lipoprotein (LDL) Ats}tel]l st st
Ae et IFe0A Uil g8 HEsisith A& Miller 5 (1996)2] HWhlol =8 431t 2 £3&
S dimethyl sulfoxide (DMSO)o| ¢ 20L& FH 3L
Mz 2! ghH 100 /g 9] proteinS $H+3l= LDL 25 /£, 10 mM phosphate-
buffered saline (PBS) 1155 &33 5 025mM CuSO,
1. 2leis 9 F== A 40 (2 7kl 37CAA 3A17F Bt wheA)7| 3L WzkE &
Aol ARgE g¥ 32 Bl A7 FU9A 24 23 20% TCA 1 mdE 718 Wke-8 STAIF L) o] whgols &3t
A FSFEAFI A S AL 20049 9ol AF 3 & 0.05N NaOHell <1 0.67% TBA 1mlS 7k &%
slo] ZEFSY A% AEEFATTPIA 4 e $ AP 3] 95CelA 15 7 7Hhskar Wzksk & 3,000 rpmellA]

L3l ARAZ] gRXE ] 3kegs EHE UE F 74
Cold mgez FE3l9 2FEE (2863 )2 AAULE 25

==

59| gIFE (2749 )2 SF9 =91 ¥ separatory funnel
of gol & o] FYES Axsch HA n-FAF (OF
500 meys Tk A" 5 FAste] A n-dLE AYS
2 silon ndg B Alele] 35 n-dit BROE &
Aok (eleg £g g 7} 24 urEELg]
. nEt BES &

BAehe APS
2L o]
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dopAEo]E
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o= Fgom de oliFe
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St
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2 Jp
F2E 2 BYE Al A8 8lle 15 Aekellen,
Ao ALg® 22-dipicryl-1-phenylhydrazyl (DPPH), low
density lipoproetein (LDL), linoleic acid, sodium isocitrate,
isocitrate dehydrogenase, semicarbazide hydrochloride 2 tannic
acid= Sigma Co. (USA) A3, ammonium thiocyanate,

thiobarbituric acid (TBA), Folin-Ciocalteau reagent, MgCl,
Fol Ae EFS Mg F2E FFIE roury

evaporator (Eyela JP-SD1000, Japan)s ARSI, 2+ A
N FHE 2He

Australiayg AM-3}

spectrophotometer (Varian Cary300,

3. In vitro assay
gA% e 22882 DPPH 2ol tigh 2784 +
A& Blois (1958)] el el vt o] Fa)solet. Al
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1587 AR s( T, 28 A5 1ml S semi-micro
cuvetteol] #F3}o] 540nm oA YA ¥ malondialdehyde
(MDA)?] F3%=5 S4sIslen, txel tiet Aale=2A 4
I= UERiTh

Linoleic acid®] AFsAtslo)] tist @R My fud 2
B 50| ASEAEAS Takao 52 B (19940l 3 2
Sk Hhae 99.9%2] o ehge] %<2l 2.51% linoleic
acid 0.4ml, 0.04M phosphate buffer (pH 7.0) 0.8 ml, S
g 077l 283 AlFE 0.03ml 2 FAsINeH F4S 3
40T QoA WS AN WA F 0.1 miS Hs)
75% ethanol 2.7ml, 30% ammonium thiocyanate 0.1 mé,
3.5% HCIo] =91 0.02M ferrous chloride 0.1 m{ &} E3}3F
F 500 nmol| M FFE=E SGste] AstdS dEsisit 2
IR qkgdol] ohal BriRt VIR thxte] Sl AR
Aol F3=s W S ] F3EE Ve e
&= sl =3t

Total phenol ¥ Lee
Lo] ke

=

o

A& =25 100 140, 2% Na,CO; 2md

(2004)2] el wet A

= F3)

= T“Hd

3l 23 & 50% Folin-Ciocalteau A12F 100 14 S ZH7}51
30%7F Lol wkgAIZl 3 750 oA RS S5k
tannic acidE® ETF=HE 3 A (y=0.0184x+0.1431,
R?*=0.9926)°] il A7E AHEsiich
4. In vivo assay

GEA3 gelo 7t FEES 4FUTE AP0 A3
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71 3 (Sprague Dawley, male, 7} 92 eyl
150 mg/kg/daye] &FO R 447 7o (13]/)skaL 4YA)
o] AFEstEA (1 ml/kg)E 2ml 2] com oilol]l o] 18] 7
FAkste 508 Fradsidith AFESFRA FAF 2447 £ o
g vl sl IHE st A F 1 HES sivlen
A e %2 7ISsith AFE 292 €38 &
23k & TNF-a o Aol ARE-831, =z} <]
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ethanol-oxidizing system (MEOS) €42, cytosol +8& A
o] Cu, Zn-superoxide dismutase (SOD) &3} glutathione-
S-transferse (GST) E4J-2, mitochondria +#38-S& A°] Mn-
SOD &g el ARg-3H3ich.

Tumor necrosis factor-alpha (TNF-o)) 832 ELISA kit
(Endogen ER3TNFA5)E AR&-ste] S48 on, MEOS &
23 Liberet DeCarli®] %8 (1970)0.2 ol#fje} o] A3
=

Microsome (5mg protein/ml) 1 mé & 0.3 mM NADP*, 8mM
sodium isocitrate, 5mM MgCL7F =& 0.1M potassium
phosphate buffer (pH 7.4) 1.5m¢ Z22]3 2mg/ml 2] isocitrate
dehydrogenase 0.2ml & screw cap®] U= 50ml Aflastic
erlenmeyer flask]l B3 &J7]o] 15mM semicarbazide hyd-
rochloride 0.6ml-& F5h= tubeE Fo] 37ColA 2087k
oujujFet 3 500 mMe] oleke 03 ml-S 718l 4S8 kL
shaking water batholl4] 0 2 1027 S3I39 2 & 70%
trichloroacetic acid 0.5 m{ S center tube BPZe] 78 ¥H-3-S
ZS3la 20l overnight diffusiondF - center tubeol] 31
= WEES #7131 semicarbazideol] A acetaldehyde®]
TEE 224mm oA FEHor ARSIt A 7R %
acetaldehyde® o)A standard curve® Fo] AH=3 & |2
ZF 1 mg microsome protein®l 23] A== acetaldehydeZ
nmolZ AT

GST &/ Habig 5 (1974)2] ol w2} liver cytosol
£3 100/4E 0.1 M potassium phosphate buffer (pH 6.5)
1,400 10, 0.04 M 313 glutathione 75 £ 9} A 25CollA]
5E7F SHul st & 0.12M 24-dinitrochlorobenzene (DNCB)
255 718l thA] 25CellA 287 HEEAIZ] § 20% TCA
300 1 7Vl Wk FABIAL 1,500 x goll A 1087 A4E2] 8}
Aot ol ] FEEE 340 oA T3 SN
o gAge 157 1 mge] ©hFo] vkssle] AAdE nM
conjugated DNCBZ YERASIT].

T3 CuZn-SODE Oh 5 (1992)7 Flohe'et Otting®] W
H(1984)0) =3 HolA total SODL] S0l HEg HA
3t Mn-SOD 4S8 wjAIgte] A2 T$= unit/mg protein

o= vepfit.

5. SA=RY
olgt A A= SAS (statistical analysis systems) program

S o83l p<0.059] FFolA one way ANOVA test 2
Duncan's multiple range test2 F2]4d°] 71733t}

2} o oz

1. In vitro 2

grz)g gig] B3lZo] pppH il 3 AAEAE
el A}, 10 pgmle] Fxol HA B3-S A3 239%
o] BF 60% olde] &3 RN, 2ugml o] TR =
EA £30] 26% ol &2 E45 Jehlch Human
LDLe] 2tslel] et AsjgdSe A dabe 1 gl o] &
ZollA] HwEIAS W HA B8-S A9 mE HoA 35%

o] AsjaxE JeRHATE (Fig. 1).
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O1o
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100
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Fig. 1. Antioxidant activity of six fractions prepared from L. salicaria
root extract on DPPH radical (a) and CuSO,-induced LDL
oxidation (b). ** Values with different letters are significantly
different at P < 0.05, which are testified with one way
ANOVA test and Duncan's multiple range test.

Table 1. Yields and total phenol content of six fractions from L. salicaria root extract.

HA HB E EA B W
Yield (%) 6.2 6.7 0.5 2.4 14.5 56.3
Total phenol (%)* 7.3%1.0° 30.6+0.2¢ 42.7+5.7" 57.5+0.9% 43.4+0.9° 37.8+3.8%%*

*total phenol value in 100 g of fraction was showed as tannic acid equivalent. **A values with different letters are significantly different at
P<0.05, which are testified with one way ANOVA test and Duncan's multiple range test.
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Fig. 2. Inhibition activity of six fractions (a), ether fraction (b)
from L. salicaria and a-tocopherol (c) on linoleic acid
auto-oxidation. A values with different letters are
significantly different at P < 0.05, which are testified with
one way ANOVA test and Duncan's multiple range test.

1

Linoleic acid AFs4tslol] W3l Al axs A

2 (@ell UehSA=o] 50 1g/me 2] 5=l A Oﬂ‘% £&o] 98%
ool adE wol T BFunt oz} HAFAsAL o
tocopherol (82%)HTh= 98t X193, o|z]gt oe %39

e ARl a e A Ao E ER1E

UAS - OFE - Mt - 0AR - LA
t} (Fig. 2b).
Yrxz Wy REEe] £g3 Fuz P Table 19

A=

YeRlit) 2 B E F & B3I (W)l 56. 3%_% 7V
PERE 28] (B)> HAB £8 (HB)> dAtA 23
(HA) > oldoAHIo|E #8] (EA)>olld £8 (E)9] &£o=2
=Skt F9lE S EA £80] 575%% 7P %A, B
13 >E 23] >W 28 >HB 28 >HA 39| o= 37

e

o] =9ttt
ole} 7ho] PR AL Hig] BIEo] AFH in vitro WA
o &= Jeld Z& Yoshida & (19894 Lee 5

o
(2004)°] BTHY 7} R 8 H=

= Ao g

=R 9= 9)

2. In vivo &M

HRAR e BEes 447t AF 0l Tl 18] At
Sag RS Hud d3ds 74 d¥eEzie) Aust
T FelFen agkon, AFol g Jriz-dEEE Adst
a7t FAE AP Eele Aol7k YUKl (Table 2).
TNFaf] 8% 5 T Adsets FA2 F7leisou o
FAZ e £EEe] TR fgaslglon] O FoME o
98 FIuxEER dejridRrie a0 G
t} (Fig. 3).

A% e %—2‘%01 Atz 7S i 8

FollA ksl a Al suproxide dismutase (SOD)YEHJol H]X]
© 895 SRIgE A3, AMdsteae] FALRE F71eE CuZn-

SODe] BEE WRAR el RIEo] fo|How BN
£ 28 FIENT Mn-SOD B4 AlGsteks Folg f9

3 57}7} fon BaEo] Fo H4E0I (Fig. 4). &

Sk, F53} 9491 glutathione-S-transferase (GST) /32 A}
0\35]'%5\— Fol2 thd F7lsllou 93 ie] £8E9

FOIR 281 0T, MEOS 245 AMASHeRe: Fol2 Tha
7t ont FRA e ReEe] Fo2 ashs 4%

< YeERIS (Fig. 5).

Table 2. Effect of six fractions prepared from L. salicaria root extract on body weight and relative liver weight.
Group — Body weight (& - Relative liver weight (%)
Initial Final
Normal 267.5£7.6 270.8+7.6 3.20+0.25*
CCL, 264.3+9.8 262.8+13.8 4.36%0.56°
Sil+CCL,4 264.2+5.4 263.5%6.5 4.51+0.41°
H+CCL,4 262.5+6.1 263.8+8.4 4.37+0.38°
E+CCL4 260.5+5.0 260.0+7.9 4.25+0.54°
EA+CCLy 259.5x5.6 259.5+7.5 4.09+0.46°
B+CCL, 260.0+8.2 254.2+7.4 4.29+0.22°
W+CCL, 264.2+5.6 262.0x7.2 4.22+0.43°

*Values with different letters are significantly different at P < 0.05, which are testified with one way ANOVA test and Duncan's multiple range test.
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Fig. 3. Effect of six fractions prepared from L. salicaria root extract
on TNF-a. content in CCLy-intoxicated rat serum. Values
with different letters are significantly different at P < 0.05,
which are testified with one way ANOVA test and
Duncan's multiple range test.
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Fig. 4. Effect of six fractions from L. salicaria root extract on Cu,
Zn-SOD (a) and Mn-SOD activity (b) in CCL4-intoxicated
rat liver. Values with different letters are significantly
different at P < 0.05, which are testified with one way
ANOVA test and Duncan's multiple range test.
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Effect of six fractions from L. salicaria root extract on GST
(@ and MEOS activity (b) in CCL,-intoxicated rat liver.
Values with different letters are significantly different at
P < 0.05, which are testified with one way ANOVA test
and Duncan's multiple range test.

Fig. 5.
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