29 9 FAA LS AT AR B35 AT

Aunl, f9A, Foal Beel oGy, et
TS RoinSiTet L Amatse, SAacksln MRS ol o2 5 - A s
I|E Rt B3t ot e

ABSTRACT

Research for the antiinflamation and antioxidation effect on the
Lycoris squamigera Maxim

Bo-Mi Kiml, Myung-Ja Yool, Mi-Seon Songl, Tae-Oh Kwonz, Young-Hang Lee', Kyu-Yun Chai™®

'Division of Nanobiochemistry, College of Natural Sciences
“Major of Pet Animal-Plant Science, JInstitute of Basic Natural Science, Won—-Kwang University

Objectives : The Lycoris squamigera Maxim has been used traditionally for treatment of
various diseases. However, the studies on the effect of Lyroris squamigera Maxim have not been
carried out. In the present study, extract of Lycoris squamigera Maxim were tested for their
anti-inflammatory and anti-oxidation effect.

Methods : The anti-inflammatory effect of the various solvent extract was studied in
lipopolysaccharide (Ips)-treated mouse macrophage cells. RAW 264.7 cells were pre-incubated
with Lycoris squamigera Maxim extracts for 4h and treated with 1 pg/ml lps for 18h, and then
the anti-inflammatory effects of extracts were determined. The anti-oxidation effect of extracts
measured by DPPH method, reductive potential test, total phenolics test.
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Results : Extracted root's ethyl acetate layer showed a significant decrease in nitric oxide. And

that layer (root's ethyl acetate extract) was showed decrease in TNF-a concentration

dependently. Separated from Root's ethyl acetate extract was fraction 1 has 0.1'5 pM range,
fraction 2 has 0.1710 pM range did not showed cytotoxicity. Anti-oxidation result as DPPH
test showed the best was root ethyl acetate extract. Redusing power was made a comparison

between fractions and standard. They were showed similar value. Fraction's total phenol

containing result was better then standard.

Conculsions : These results suggest that these extracts can be used as anti-inflammatory,

anti-axidation materials.

Key word : Lycoris squamigera Maxim, nitric oxide, TNF-q, nitric oxide synthase, anti-inflammatory

effect, anti-oxidation effect
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A8 3% 2 open columm EEoA AMEH
e GR w2 AREsteH, E49 Fede
25 TLC plastic sheets(20x20 cm) silica gel 60 Fos
(MERCK), 25 TLC plates 510 cm RP-18 Fosss
(MERCK), silica gel 60(0.01570.140 mm, MERCK),
silics gel 60(0.04070.063mm; MERCK), octadecyl
~functioalized silica gel(Aldrich), lipophilic sephadex
LH-20(SIGMA) 5 %% A9} Phenomenex A}
Luna 5u Cis(2)(250x21.20 mm 5 micron) HPLC
column ¥ YMC AF] Hydrosphere Cis(250x20 mm
L D. S5 m 12 mm) HPLC column, EYEL4
rotary vacuum evaporator, VISION WORKSTATION
perseptive hiosystems HPLC 5<& A&}tk

Aggs 59 SAS sl MTTE@-[45-
dimethylthiazol-2-y1]-2,5-diphenyltetrazoli um bromide)
9} DMSO(dimethyl sulfoxide), LPS(lipopoly-
sacchride)= SIGMA AtollA F948}$2.H, Antibiotic
antimyotic solution ¥ FBS(fetal bovine serum),
RPMI 1640 & Gibco/Invitrogenol Al F43ts3th.

Anti-INOS, anti-COX-2, anti-tumor necrosis
factor-alpha(TNF-a) antibody= Santa Cruz
Biotechnology Inc.(California, US.A)Z%H T+
3192 M, nitrocellulose membrane(NC membrane)
£ Amersharm Pharmacia A} 258 +93t9 AF
£3199tt Svi2= r-hexane(Hex), methanol(MeOH),
ethanol(EtOH), chloroform(CHCl3), ethyl acetate
(EA), butanol(BuOH), dimethyl sulfoxide(DMSO),
BAA il AMEEAA, FEEEY FFdle
AAE2) 7] (Hanil Industrial Company, Hm 1501V)
9} AF 3A2A F=7](Bichi, RE M Rotavapor)
2 A3, 3= 2AHde= UV-Visible
Spectrophotometer(Molecular Devices Spectra Max
190)9} UV-Visible S-2100(Scinco Co. Ltd.)& A}
&3tk
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(65.364 g), ethyl acetate(80.760 g), butanol(109.15

g) 83 H,0(332.021 g) Z o7 B3t
(schem 1).
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Lycoris squamigera 10kg

|

stem 3kg

Extrated with methanol

: Filtration and evaporation
For extended peroid

MeQH extract (101.262g)

|
| \ \ \
Hexane EA BuOH Ag.Residue
extract 3.7669g 13.245¢g 71129
8.095¢g

|
root 7kg

Extrated with methanol
For extended peroid

‘ Filtration and evaporation

MeOH extract (641g)

Hex CHCl; EA BuOH Aq.Residue
43g 659 80.76g 109.65g 332g
HPLC 10-65% ACN
for 60min
Fraction 1 Fraction 2

Scheme 1. The pathway on the extraction and fraction of Lycoris squamigera Maxim.

4. M|=ZHHQt

AF o] A M EF(Murine macrophage Raw 264.7
cell line)E 10% FBS(Fetal Bovine Serum, 56 C
heat inactivated), 1 % L-glutamine, nonessential
amino acids ¥ 1 % antibiotic / antimycotic
solution(100 U/ml of penicillin, 25 pg/ml of
amphotericin D, and 100 gg/ml of streptomycin),
2 % sodium bicarbonate 5°| 3¥3¥ RPMI 1640
wjR]ol] W 37 C, 5 % CO; incubator oA 244]
ZF stk
5 ME dZ28 £F

ArteL FEEEO 93 RAW 2647 A|EF9
AE AEEE MTT(2-[45-dimethylthiazol-2-yl]
-2,5-diphenyltetrazolium bromide) Assay <
olgate] BA At METFE 9%6-well plate
ol 20 x 10" cell / ml ¢ AZ Fetd 200 wZ
Estal, A7 S skt 553 DMSO
r= 3;} ZE x%qu_oHO 1:1}.501 01 1 10 1M
FEE 21?4?& T 2A17F %ol 1 pg/ml LPS &
ﬂﬂfﬂ F, 18AZF ol 5 pg/mL MTT €< 50

LE A7kt 4A7F SRF wRSAIE T wjdd s

nﬂn I

AAG & MTT &7 YA Z=HY A4H
formazan & DMSO 150 gt & &35l 540 nm
g FREE A8t 2T Blaste
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6. Nitric oxide(NO) & s=2| &4

RAW 2647 cell line®.2 XA E nitric oxided]
e Feelish” 59 Wil Zste] 23atg
9%6-well plate o] RAW 2647 MEF 20 x 10°
cel/ml & HEAL 200 w W EFasla, 447
S HgsEltE ks FEE AR S
FE U AZT 301, 1,10 M FEE A3}
a1, 247 3ol 1 pg/ml LPS & AHe2]dtith 184)
7H 3 gl 100 mb 2 FHdka 2E $3)9] Griess
Reagent(l % sulfanilamide, 0.1 % N-(1-naphthyl)
—ethylene diamine dihydrochloride in 25 %
phosphoric acid solution)& Y3 A4 1087
"33 the- ELISA plate reader & ©]-&3}o] 540
nm A FFEE FA3YT NO; = sodium

%%
nitrite & EFEHOZ sl HFsigon, 7+ =
A= 5-8 M. g NO; & 33l cell-free Hl|
dole] FHEE o] &3t AT
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7. INF-09| &4 9} 1%(w/w) potassium ferricyanide [K3Fe(C
RAW 2647 A% 2% well plate o 50 x N6l 05 mLE EFstAth E&ES 50ToA 20

LTE

10° cel/ml o @kl B33, 10 % FBS7H
¥3H mediaE o]-83ted 18 AIZF Bt M 3lst
Aok LPS(1 pg/mh)a tgFst 559 A
of tatar 20A1%F &< wjGF gt
AL Fo sl AARsHA AR
T7A de. 49Fog FjEE Sandwich
enzyme-linked immunosorbent assay ELISAZ ©]
£33tk TNF-a $4& % well ELISA platec]|A]
S AT, coating buffer(1:250 dilution) ¢+
capture antibody®] 100 (u/well)S coated 3t}
8] 4 CollA overnightdtt}. plateE washinga}
I Assay diluentZ 200 (ul/well) 2 blockeds}al 1
AIZE ¢ Ao A vl ettt washing $o A&
¥+ TNF-o %7 E4S gt 247 &<t 4
oA wiFsith 2A17ko] AubH Aol A ulek
Zrzve]  wellol Working Detector(Detection
Antibody +SAv-HRP reagent)E FH|s 100 10
A Akl A7 5¢ Aol A wjeksitt 7}
well& tHA] washingdlal 1xTMB solutione #| ]
sty &35 W3E microplate ELISA read®
450 nmel A S8 gt
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1. 8o F&Z9| DPPH &8

Lycoris  squamigera Maxm® — antioxidant
scavenging activitiesE & E2 ¢l ascorbic acid

vl Sgadn. P 4L g3ue
EAT7t 50 %E 7AskE ICx #S Table 19
A, A e 1 & i )
7} £& antioxidant scavenging activityS UE}
doy By & FEER-H0)S st a7t
Qe Aoz Yehdth et Bale ethyl acetate
Z(R-EA)S B39 chlroroform &[R-CHClL), =
719) ethyl acetate Z(S-EA)EL 4.82, 9.835.25%
HI &2 Ql Ascorbic acid 5613 HlaL 3},
R-EASt S-EA= © 53 a34s wilon,
R-CHCL= HuEZd Ho= ZA|v diksl a3
7t EES S0 T g AeH, UHA FEEE
T urlsAle kst 298 7S g9l S
(Table 1).
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Table 1. ICs values of the solvent extracts obtained
from Lycons squamigera Maxim by free
radical scavenging activities(DPPH)

Fraction ACMCs® (ug/ml)
R-Hex 22.46+14.37
R-EtOAc 4.82+3.36
R-CHCl3 0.88+3.83
R-BuOH 49.18+48 44
R-H0O 284.81£59.75
S-Hex 28.30+57.37
S-EtOAc 5.25+1.99
S-BuOH 12.10+6.16
S-H.0 4760+23.06
Ascorbic acid 5.61+3.43

A Antioxidant capacity (DPPH free radical assay)
B The ICx (ug/mL) values were calculated from the
slope equayions of the does-response curve.

1, 10 pM o BFEAE Aelsgen, A3
3 AlEZo A4S Loy s LPSTHE A
3 z2Ts 7IFe g St

x2S 71FoR dto] MESE AE 4TS
Ueht 29 sES AZsiA & dizTe
AEZAEEE 100% 2 YepiS o, 2=
A2l hz2d AEMEEL 0% HELS
e Ao AALgl Y 3288 A3 oA

Vg FE AE AEES Y 2 Y
ethyl acetate(R EA)9} =719 ethyl acetate(S-EA)
TOE U, AE AEE] 7 B T2
wye = %(R H0) ol3lewn, Helo & 3
A 7P =L EEel 10 pMollA 72%] A
etk 2 23 JALglelA &
01710 uM 9 FEoAT AHEAEE
X7 & Ao g el ckFig. 1).
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Fig. 1. Effect of Lycons squamgera Maxim extract
on the viablity of RAW 264.7 cells.

The viahilty of the cells was measured by MTT.
Results were expressed as % of control absorbance.

3. Nitrite oxide M0 O|x|= &k
ALst A F2% A28 24 interferon-
y(INF- y) =& LPSE #=% RAW 264.7 AXE



Sodium nitrite(NaNO2) & EFEHOZ  3}]
ARE NO; 9 FE5 AF A, ol AR %
g3k & iz 398 uM & YehhAa, A
=dv AP g2 1429 iM & YRS
et FEES 01,110 pM 2 A3 ol
] ICs(Thehalfmaximalinhibitoryconcentration) &
273 Ay ¥e]9] ethyl acetateFolM 7H4 &
o] NOS AAS dAlste Aoz ‘JrE}k%E}

gArsl FEE] LPSi %‘f”i}ﬂ‘ﬂ
28 = tﬂxuﬂ_;_

=

W Nitrite (Mm] 0.1pg/ml
W Nitrite (Mm) 1pg/ml
B Nitrite (Mm) 10ug/ml

Fig. 2. BAW 264.7 cells were treated with various

concentration of Lycoris squamigera Maxim

extract in lipopolysaccharide(1 ug/mL), and
the cells were further incubated for 18 h.

Control(normal) cells were incubated with vehicle alone.
The concentration of nitrite and nitrate in culture medium
were monitored as described in the experimental procedures.
Values are means of 3 replicates and those with different
alphabet letters are significantly different at p < 0.001 (*)

4. 2t 3o FEZ2| TNF-a2 &
TNF-a(Tumor Necrosis Factor-a)& =5 cytokine
ojgta 3o, ME7} tE XA ANSE F7|

SIS FR8e= 5, WAl HYukE(innate
immune response)dll ZEA Folsh= AFEALo|Th
AAEt A e AElEd F5ES interferon-

y(INF- y) == LPSE =" RAW 2647 AX
Foll FYatd, FE2E g3t 594 a7

o3
748tk AASde As iz
Uerlom, At #2535 01, 1
22 st e etyl acetate(R-FA)FEE
TNF-a9] Asj&o] ¥ EHOE F
< &< S%ithFig. 3).

TEE
W o mo

100
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80
70 :
60 | ® TNF-a Inhibition rate (%)

50 1 0 1pg/mi
40 B TNF-a inhibition rate (%)
30 ] 1pg/mi
20 - = TNF-a Inhibition rate (%)
i6 I 10uz/ml
0 - B Bl § = ._".I_L'__l
‘Pc'éa ‘3‘9@:«"‘"‘1@-& @5‘:@9‘2}"'0,,:?‘9 sfg,oot:?"“o
Fig. 3. Inhibiton of LPS-activated cytokines by

RAW 264.7 cells.

RAW 264.7 cells were cultured with LPS (1 pg/mL) in
the presence or absence of RAW 264.7 cells for 12 h to
determine the level of TNF-a. Data represent the
mean=SD. * p < 0.001

5. ME|&M STIE Hols £&9| 22|
DPPH®o jsto] 4tst @349} Nitrite oxide
o} TNF-a9] A3l o] & H2l9 ethyl
acetate=(R-EA)E HPLCE ©]&3} 10 % acet
nitrile™50 % acetnitrile® F& THIHOE 60 &
FoF BeEet Ay} 2766 oA fraction 13} 40.300

Fo| A fraction 25 LAHFig. 5).
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, 0|Fed, A=

AN 10~50%, time 60min, pressure; 60

=L 20mg/mL , inject:200 8

Fractionl =— '

HPLC conditions :
Linear gradient : 0 min: 10% acetinitrile in water
; 60 min -50 % acetinitrile in water

ST

Fraction2

Bt P

Detection : 254, 280, 350, 370 nm, Flow rate : 3 mL/ min
Fig. 5. The HPLC chromatograms extracts of fraction ethyl acetate in hydrosphere Cig HPLC column (250

x 20 mm ID, particle S-5 xm).

6. gielzio| &%
Lycoris squamigera Maxim %29 ethyl acetate
o 982 0 ﬂg/mL”BO pg/mLe FEZ AT
& & FEol (Fe'— Fe')e 8¢ A7l &
49s 4T 7Ur~ O Z9ktK(Table 2).

Fracton 1& 43830.% °f7te] stdd e 14'5}14191
t}. Fraction 2& 21292 ®lw ¥& &% BHA
BHT$} a-tocopherol®] 22.63, 15.79, 7.70%} H]<=
23S Ui tHTable 2).

Table 2. A slope values of antioxidant scavenging
activity on the fractions by the reductive
potential test

sample RAP? A/1(?
Fraction 1 4.383+0.0025
Fraction 2 21.29+0.0058

BHA 22.63+0.0015

BHT 15.79£0.0069
a-tocopherol 7.70£0.0024

BReducing/antioxidant power (RAP assay)

7. % Ui o 5%
Phenolic compound= ©<=3F phenol§, phenolic
o] ;ﬂ g xde 3

acid¥t, flavonoid® o] thF-E<l
= a3t 21* o

A]-g].%x]i -6]--?&57,]. 8 oL %—o]]
2 3ugn g ¥ AFoz AEE gallic
acid & 760 nmoll A9 FF = 7Y E]:H 1A
218 Y=A+BE Y+ 760 nmo|A AE sample, B
+ gallic acid o]t} Fraction 12 1.781.47+
041% UrE}‘“l—’ Fraction 2%& 3.290.04:£0.292]
phenol -8 Yelith ¥ln ¥ 29 BHA,
BHT, a*tocopherolf o7 2451.77+0.09,
1.292.30+0.16, 2.702.88+0.399} #2
e 2t Table 3).

phenol S
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Table 3. The phenolics content volume of ethyl
acetate fractions from Lycors squamigera

Maxim

sample TP (mg GAE/g)
Fraction 1 1.781.47+0.41
Fraction 2 3.290.04+0.29

BHA 2.451.77+0.09

BHT 1.292.30+0.16
a-tocopherol 2.702.88+0.39

“Total phenolic content (Folin-Cioalteu assay)

220

8 Mz|gd gUE Hols
2 &y
RAW 264.7 tj 4] M Xol| 32]9] ethyl acetated
oA E&]¥ fraction 1 fraction 2= 0.1, 1, 5, 10 uM
2 At AE AEES A
NZ2FS 7|FoR dto] HESZ X A
yehd 23, SES AgstA @2 dix
MEAEES 100 % 2 YeIAS o, A=
Tr]i"_

M= 24

A

i
T
o
AYgt 2T AZAAEELS 10 %Y VE&
YeERf A2 ’\“}i} ethyl acetateol| A =)
fraction 1 & 5 iM& A3t 77}01]/\1% 72 %9
AEES ‘JrE}LH‘}ij 10 pM & Ag FollA
62 %9 AEES YERRAY. fraction 291A4= 10
MOl A 71%9] AEES Bt 2 A% Wb}
ethyl acetate fraction 19l4= 0175 M &
9Jr fraction 2914= 01710 M9 F=A AHE
S ol 3= AL < sSirhFig. 4).
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Cell viabilily (%0)
e
=
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|

0.1ug/ml
Fig. 4. Effect of root ethyl acetate fractions on

Iug/ml Sug/ml 10pg/ml

the viablity of RAW 264.7 cells.

The viabilty of the cells was measured by MTT. Results
were expressed as % of control absorbance.
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st AE 24 5aHE S 4
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HAdRgo] vx]= okl dist A4S st 4
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oxide A3l EFE 7HHOH, TNF-a A3 2]

e B9 ethyl acetatexL FE o&EZFOE
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