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Abstract  Smilacina japonica is a localized common
rhizomatous flowering plant, This plant is often used in
Korean traditional systems of medicine as a remedy for
migrain, diplegia, physical impurity, blood circulation,
abscess and contusion. Generally drugs that are used for
arthritis have antinociceptive and anti-inflammatory properties.
However, validity of the anti-inflammatory activity has not
been scientifically investigated so far. Therefore, the aim of
this study was to investigate the anti-inflammatory potential
of S. japonica using the ethanolic extract and its sub-
fractions. To evaluate the anti-inflammatory effects, we
examined the inflammatory mediators such as nitric oxide
(NO) and prostaglandin E, (PGE,) on RAW 264.7
macrophages. Our results indicated that hexane fraction
significantly inhibited the LPS induced NO and PGE;
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production in the cells. The hexane fractions inhibitory
activity for NO tests with ICso values showed in 53.3 pg/ml
and PGE; tests with ICso values showed at 32.5 ug/ml.
Theseis result suggest a potential role of hexane fraction
from S. japonica as source of anti-inflammatory agent.
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SHFE AR HYA LY o]FL EATIAZItHKim et al.
2012). ©] & NO& HFgAlo] =& EZ=Z NO synthase
(NOS)©|| 2J3f L-arginine . 2 X E] YA = NOSE A
29l NOS9t G =49 NOS (iNOS)Z UHiro]Zth E3
INOSL 9 zLZLo|ut A=A Alo]EFlol Zof o3 =}
=& 97 = hepatocytes, smooth muscle cells, bone marrow
cells, monocytes, macrophages 5 T}3t Al Lo A TEE
of thFo] NOE AJAketthar R s Qi) &, iNOSE}
CO0X-29] @& 3} NO, PGE,9] AL HANES JEF

o GFpuafolth. TH, YW FLRE E of

< 99 T shue AAWA T e 2B
L9 53] Fdolu &, A4 o= A% HTt &
< AUl AFehe 2EHAE SVMA AR T
CEN Y A5ATS dona ¢A o
ehA FAter Ayl Hold Ao Al ofsf Ateh4
LEH AT Aol JFRbgol AsjErtal HilEal

Qlth(Uttara et al. 2000; Bak et al. 2009).

H Ao A AMEE E&d)(Smilacina japonica)w= W
2 ugs 4E2H S A3 27 AL BALE
Aeh chdd 2ot ASBAL WA HYH
diol B ESFolA F Atk 7] 20~50 emo] L,
2 Zdo] 6~15cm, & 2~5 emEA 7|5 wet F F
o B4, geaRe R &S ol 9o 3
glo] Dol wef, B Wy U] Bol T
o 87 alihe] B o|2uf 5~790] Ark. Lo
2227 9YA] Mo F o]t} o] KARZ

o Agl HY|d&= 2 et ol "PO} Hol x|t
a7iet £715 H9 QﬂO] OE A % T °“‘%
e AR, &5
o ojlgom 5|9 Ti wEge
2000.) 17| A= o] & o ©f L—"E% or st gt
ol A= s =)ol 0}01 A, ARAIERH],
Aol g9, 371 9 B ARAZE ARSI
(Park et al. 2004: Kim et al. 2014).
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(EtOH) S 2 2 ¥ st FE2HE A4
=2 5 3| A4 ?ﬂ%’—%éﬂ (Tokyo Rikakikai Co Tokyo,
lapin)E o] & A sEH3to] oS 22 E 10282 A
o o5 FH4 052 Ho FEIE T Hexane (I Lx3),
chloroform (1 Lx3) ethylacetate (1 Lx3), n-buthanol (1 Lx3)=

§&3te] A7te] RIS AFEEH F 5 HT R 2

I+= Table 13+ Zrc).
MIZS| HYS

RAW264. 74 3ZE 10% FBS X penicillin (100 pg/ml), strep-
tomycin (100 U/ml )] 33+% Dulbecco’s modified Eagle’s
medium (Gibco, Co.,USA) v R| oA 37°C, 5% COZAS
FrAl8to] i oFsEATE. RAW 264. 74|20 Alm §-919] o
2] F%=(10, 20, 40uM)E 1A[7F A A 23t & LPSE A 7
843 24417 vjerstsc

Table 1 The yield of Smilacina japonica extractions (g)

Sample Yield
Ethanol extract 10.2
Hexane fraction 12

Chloroform fraction 0.7
Ethylacetate fraction 14
n-buthanol fraction 0.8
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MTT assayOfl I3t MESHAR

NEo] EA A E 30l5l7] 9J8}o] MTT (Sigma Chemical
Co., USA) A|8H o g =43}t 96 well plate (Falcon
T.M., USA)9] 1 x 10°cells/ml 2 M| ZE FA3}A HF5}0]
4A17F v = wiAE AlA ST PBS (Bioneer Co.,
Korea) 3-8 H o= Al A3 & 27+9] wello] H,0, (BBC
Biochemical, USA) 100 wl ¥ o] &9 A& 100 ul&
A7veto] 4527 wi et 3 A5 A= AlA Sk PBS &5
GHo g 2 AT T HjA] 200 plE FABH] ThA| 24
AlZE vl oFal ek v okl £of 5 mg/ml MTT A]9F 50ul-&
7}5ko] 417 vk 3 A=oHS A A 3}aL DMSO (Sigma
Chemical Co., USA) 100 wlE & 7}st & 540 nmoj| 4] ELISA
microplate reader (Bio-Tek Instruments Co., USA)Z S34 &
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Nitric oxide (NO) &2 =X
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RAW 264.7 CHAIM|ZOA Nitric oxide A Xa &2t

MTT assay <= 23t A ZE5AS UeA g+ X0
A LPSO ofsf 2H/d3tE RAW264. 74| 9] v Zof
AAE NOY| 92 Griess reagentE ©|-8-3}¢] =43}t
Table 33} Figure 10 A & 4= 9] 59| Positive controlQl NIL
(N6-(1-iminoethy- 1)-L-lysine, dihydrochloride : NO A4 <
AAe vlgte] w2 535 et A

L Z 41} hexane

Table 2 Cytotoxicity of extract and various fractions from
Smilacina japonica

ICso (ug/ml)

Sample
Smilacina japonica
Ethanol extract >100
Hexane fraction >50
Chloroform fraction >100
Ethylacetate fraction >100
n-buthanol fraction >100

*[Cgo value represent the mean of three independent experiments
and were defined as the drug concentration which resulted in
a 80% decrease in cell number as compared with the control
cultures in the absence of inhibitor.

Table 3 The effects of various fractions from Smilacina
Jjaponica on LPS-induced NO production

ICso (ug/ml)

Sample
Smilacina japonica
Hexane fraction >50.0
Chloroform fraction 533
Ethylacetate fraction >100
n-buthanol fraction >100

*ICso value represent the mean of three independent experiments
and were defined as the drug concentration which resulted in
a 50% decrease in cell number as compared with the control
cultures in the absence of inhibitor.
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Nitric oxide (uM)

NIL (10 pM) - - +
SJ chloroform fr (pg/ml) - - - 12.5 25 50 100

Fig. 1 Comparative study on LPS-induced NO production of
chloroform fractions from Smilacina japonica and NIL (positive
control). The values are the mean + S.D. of three independent
experiments. **p < 0.01 ***p < 0.001 vs. the LPS-treated
group; the significances of the difference between the treatedgroup
were evaluated using the Student’s r-test

+2=1} chloroform £ E0|¢th THE &= 9 +8
EE5& NILof| &3} 835 Ve A] E3}it) Chloroform
23 Eo] ICx7} 53.3 ug/mle2 NO AL & &7
o g 7HE & At ou, e REEEY v A F
o A =& ACRE westy] offrle tE ES5A
AR ES] Ao B3-S 2718 oz Folshgt.

RAW 264.7 CHAMZ0IM PGE, & Mol

Nitric oxide screening A oA JAZIE YEIU = £E
52 LPSO| o6l fr=H= & o E 954 A=<
PGE, 9] AA A3 A5 NS398{N-[2-(Cyclohe-xyl-oxy)-4-
nitrophenyl]methanesulfonamide : COX-2 A2 AJA] A
A ol2t= positive controlZ AFE3Fe] Q15T NO
assay AFIA NO A4 As Tt FHolk E&)9
chloroform £33 &S o] 83}o] PGEAYA A3 &3S =
A3}tk chloroform £3&-9] ICso7} 32.5 ug/mlo. 2 LPS
A <ol fo4 WA 7R PEEANE S gEde
2 Asjete AL BelstArkFg 2)

QFA NO assayol A &= chloroform &8 &0] 7} =& A
S aTE YEMY AL PGE; assayH A] chloroform £33 &
ol POE S BIFH o2 Assth B4 ReEE
2 0]-835}9] murine macrophage cell?l RAW 264.7 cellof| A]
LPSo] o3 =¥ 54 tHAMF=ESl Nitric oxide®] Y
43} Prostaglandin B A4 2] A3) B34E el g B9 %
S gld= Fab o] AFo QoA A S8 THE

& Aea}374 Stelch MTT assayol ofs) 44 5=

o E}E} screening= APt A1} L) chloroform 2]
Zo| NOS PGE:e] A4 A3 Ag Al A840] =
chloroform 22 &o] g1/} 3 27, oFg Al Hof tjjst

l'UN‘1’

n' rlo

PGE, (hg/ml)

LPS - + + + + + +
NS398 (4 uM) - - +
SJ chloroform fr (ug/ml) - - - 125 25 50 100

Fig. 2 Comparative study on LPS-induced PGE: production of
chloroform fractions from Smilacina japonica and NS398 (positive
control). The values are the mean + S.D. of three independent
experiments. **p < 0.01 ***p < 0.001 vs. the LPS-treated
group; the significances of the difference between the treated
group were evaluated using the Student’s #-test.
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whE g BEY, WY 9%, ATHEe AT 5L S
7] =(Nava and Moncada 1992; Hilliquin et al,, 1997) 3ttt
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