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ABSTRACT

The effects of _Alium victorialis var. platvpiyv/iim hot
water extract on IL-1B and IL-6 Production

in lipopolysaccharide-induced RAW 264.7 cell lines
Moon, Hwan-Sig
Advisor: Prof. Moon, Kyung Rye M.D., Ph.D.
Department of Alternative Medicine,
Graduate School of Health Science

Chosun University

The immunomodulatory effect of AZiwm victorialis var. platyvp/n/ium based
on the production of inflammatory cytokines and the activation of macrophages
was evaluated. The present study was designed to suggest the effects of hot
water extract from Alium victorialis var. platvp/yv//um on the production of
pro—inflammatory cytokines in RAW 2647 cell lines. We evaluated on
lipopolysaccharide (LPS) induced release of interleukin (IL)-18 and IL-6 by
peritoneal macrophages RAW 264.7 cell lines. The results showed that the water
extract from A/ium victorialis var. platyp/y//um induced the generation of IL-1
B and IL-6 on LPS-stimulated RAW 2647 cell lines in a
concentration—-dependent manner. In addition, the dose of 1.0 and 5.0 mg/ml of
hot water extracts showed a significant cytotoxicity, whereas the dose of
0.0057-0.57 mg/ml induced the production of pro-inflammatory cytokines such as
IL-1B and IL-6.
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<Fig.1.> Photo of Al victorialis var. platyp/n/lium
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Cytokine< 7t% Ag|ata, ®Wgsta #HAo Fofstm 53 WARS HZF, tissue
remodelling, 22|32 v A Ao Fash Jats FFala Jti(Lee ©.2000). °] &
cytokine ol 53] A olvt A Sl ek sFrojo] zlo] #=do] ¥ogl
= Ao2+s IL-1B, IL-6, TNF-a 5°] Slth.(Feldmann,M<].1996) (Harada,A<].
1994) o] E cytokineEL £3], AWl A endogenous pyrogenl & 283t G=A
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2bmul 5 ¢9ldichloromethane® & & ol A 2-vinyl-4H-1,3-dithiin %

= =
3,4-dihtdro-3-vinyl-1,2-dithiinZ < @4 % $3 AMA7 A& Fo3 453
A Q1 allyl trisulfide®} dithiine AtvlES frying panol A 22l d w Adjd oz F7}
Hobar 8138k o (Nishimura,H. 9].2000) 3+ Avls9] 2-vinyl-4H-1,3-dithiin-
A EZE T (Lee KT. 2001), Atvts FEE0] Aol nAd H ko] & 3o
g =Fo] JAEd Arutes FEELS IA  triglycerid, total choleserol %
LDL-cholesterol®] ¥E& #aA7lv &35 HYow Atvtso] viwbA g 37}

AE Aoz B du (FHF9,9. 2005
D. °Fo] A3
EoAgo| A ALEE = oS A s <Table 1.> 3} 7t}

<Table 1.> Abbreviations

Abbreviations Full names

DMEM Dulbecco’s modified Eagle’s medium

DMSO Dimethyl-sulfoxide

ELISA Enzyme-linked immunosorbent assay

IL-1 beta Interleukin-1 beta

IL-6 Interleukin-6

LPS Lipopolysaccharide

MTT 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-tetrazolium
Tween20 polysorbate 20

PBS phosphate buffered saline
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2008 54 steAd el 2T = WA ddeA AAskE vk dxE A H 5
-20C Y% HastdA o Auth ALE351Y

2. Ao

LPS (lipopolysaccharide, Escherichia coli 026:B6)+= Sigma(st.louis, MO USA)ol 4|
T893, Fatal bovine serumv(FBS)$} antibioticsi= Gibco/BRL(Eggnestein,
Germany)Z %8 9392, IL-1 beta, IL-6 ELISA kit¥ BD bioscience(USA)A}
ol A -k th

3. A Az By

Coating buffer— 7.13g9] NaHCO3 1.59¢ Na:COszE 1L W2 Ad &g o] Y "W =
F4E 7Fth pHE 10N A UGEFES o] §3819 952 A ofS. 1L
THTE AY IL Ao dto] Abgstgith

PBS-phosphate buffered saline 80g NaCl, 11.6g NaHPO,, 2.0g KH2PO4, 2.0 KCI
2 =75 108 7}staz pHE 7002 ZAste] ALE£3s+3Y. Wash buffer-
phosphate buffered salined] 0.05%7} ¥ X2 Tween 20 2o A&3%

O-phenylene diamine©] #7}¥l 7]& § - O-phenylene diamines A] Lwjol Al
Aokl STl =59 F (50mg/mL>oﬂ 0.1mLA vFol Al -20C W& Lol Hykahn
AFESE AT AFEAl £ 9S 59 T 0.1mLS 10mLY] citrate buffere} 10uL2] 43}
ol 84 sto] ALE3F9 T Citrate buffer-2v] X ahAl 2418 F AFgA] 8] 4 )0

Eis

ALg-3F Atk 3.09¢ citric acid®} 10.38g9] sodium citrateE A A3 %o FHFo =

4

=
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o F pH57F H=5 g3 HFF97F 500mLe] HES FRHFEZ %E F 50mLy v

ol 20 We Aol Bykst AREsEdth AFS A TR 2] 3] A sko] AL
43} 4 o). Blocking buffer- phosphate buffered saline®] Fetal bovine serum(FBS)7}
10%7F || == F7kete] Abgskdth

3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide (MTT)- MTT 3}
% & phosphate buffered salined] ¢l FHF¥ =7} ¢ Smg/mlLe] HEE 35l¢]
ImLA #F35te] -20Co WAl Baatn ALEa vt A&l dstes v2=2 4
A3l A sl Hl A Y phosphate buffered saline® = 3]24] d}o] A}-§ 3} 9 tf.

4 HAAE o

Mouse peritoneal macrophage cell line?] RAW 264.7 dms (Ah) &= A EF L3 o
ZRE Roukoltt, RAW 26478 10% Fatal bovine serum(FBS, GIBCO-BRL,
Grand Island, NY, USA),#} penicilline 100U/mL¥} streptomycin 100ug/mL2] A
AE EFst= DMEMUI A& Ab&sto] A3 AolA 37C, 5% CO: 3w == &
e kol A Al el FekH AFE-SE]]

A

o] 95Tl FTHOE SAIHERE FE5H3TH FE2 A2 oA E o] &sto] ToEw
B2 AA ste] 50C, RastellA daFo] & wj7pA] Azt Az FEELS o
Ak LEF] 20T WEHEHE Bada o) 28 urjc} 99 2 vlo]laz
2 H (pore size 0.45um)Z A+ H B FF5ol Ho ALEs AT
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Cytokinedl 2¢]3s}o] A2 5] = nitrite’} RAW 264.7 Ao v X = ¢S dolr 7]
Asted MTTHHS AAsEAT. o WHES AExY wEFZ=2op f Fi<
succinate-dehydrogenase©®l 2] &l 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide (MTT)”} formazan® 2 A5 =t A E 2 A Aol HFEAr A
X7} FoW formazan /o] FEA ¥ AL o] &3 Aotk WA RAW 264.7
AZ 1 X 10°cell/mLE 24 well plates] ImL¥ 533, 37°C, 5% CO, H] %7 o] A 24
Al EQb wi ket dnh m e Azl Ants FEES FEEE APeto] 48N

o )

N

O
r

% phosphate buffered saline(PBS; Sigma Chemical Co., St. Louis, MO,
USA)ol =¢l 5 mg/mLe MTT(Sigma Chemical Co., St. Louis, MO, USA)& < 50
uLE 2 wellell ¥ a1 37C, 5% CO2v &F71ol A1 4A17F &k wj oFabloh. v ek & v ok
o1& ® 2 1L dimethylsulfoxideo] formazing -£3]% ¥, microplate reader(Model
550, Bio—Rad labolatories, Japan)® 540 nmolA 3 =5 A5

MEAEE 42 RAW 2647 MEE 96 well plated] 104cells/well2 &+ T}
o N7IFHIAE TR X ste] Fek vk AlEe] 0.01-5bmg/mLe Fx=E 37T
5% CO23loll A wi kst ot v 5 AEAEZo MTT(0.5mg/mL)E 44 1+ A %]
Wl x| & A A sl A E formazan crystalsE DMSO] =9o] 540nmol A &34 %=
45k A .

viabilin % control) =100x ~absorbance of lrealed sanmple

absorbance of control

w

ot
A Ao

il

AR EL%:

RAW 264.7 cell& 24well plateo] A 75 x 10 cell/wello] ¥ =2 B F35}o] 24A 7HE
k=

b mi ket AEE ASAZT. (37T, 5% CO2 ) MY ¥ ZF welldl FH¥E A5 9
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1.14, 0.57, 0.114, 0.057, 0.0114, 0.0057 mg/mL
°of M= AdAtt LPSE HAFTF =7 05 ug/mL7t S =5 Agsgon FE5

3} LPSE Aol Aelstn 2443 Mg e F 45 AL 85 she] cytokine® S 9]

gt A5 2 AFESAT FAT AlsEe FA A7EA -70TAA Ws Bt IL-1
beta, IL-62 ELISA kit(BD bioscience)E A}&3}o] =AHs o, 3o WH2

Manufacturer’s protocolol wgkt},

3. ELISA Wddl 9% IL-1B, IL-69 AANF =3

RAW 264.7 cell lineS 24 well plated] /] 7.5 X 10 cell/wello] ¥ &2 2 F3}1
24X g ok v eketo] M EZE A S AATE (370C, 5% CO2 ) ¥ * 7} wellol
dbvts FEA ANREE HEFE7E 57, 1.14, 057, 0.114, 0.057, 0.0114,

0.0057 mg/mLe°] H =% A syt LPSE HF 527l 05ug/mL7} ==
AgstRd o FEE3 LPSw Ao At 2443 vt § A5 A=

sl ettt 3l S H2IL-18 , interleukin(IL)-6,% & = A st=dl
A}-8-5} A T

flate-bottomed microwell plate(96 well)oll 33 (12} A])E coating buffer(0.1 M
NaHCO3, pH 82)& o] &3to] 3243 of5 2t wellel 100ulL® o] 47T A
overnight incubation 3}o] well plater}=tol A S T AA AT o]ojA =3
coating buifferE A 731 well plateE® washing buffer(0.05% tween 20°] XZ3H
PBS)E 33 T35t well plateE M AsIA T A2 F 0.1% BSA(bovine serum
albumine) & H-& 100uLE o] 2A1%kEt A& olA vEgAIA FAE Al Qe well
plated] BSAE ZAFAIA tt& o] & 0] platedtdeol 4 %% blocking st % th.
blocking &  ©A*] washing buffer(0.05% tween 20°¢] £ % PBS)Z 33

T ol3lo] well plateE A&

AA 5 Aol AHT WS FFd 2 EF8
77

A W& 548

I h
2+ 7} 100ul. 2 a1, A 2o A 2A]7F incubation*] Z T}

N
o

plateol Z
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oo Al8 5 A At ®wHE3lo] washing buffer(0.05% tween 200] X 3t¥ PBS)E
53] F43te] well plates Al 2 3t}

Al A o] 1k vk, biotin 2 A e 22 A &M 100 b H7bete] Aol A 1A
AT weSs AHT. ¥vg = oA 22 A §AS A ASL washing
buffer(0.05% tween 20°] ¥ 3% PBS)E 53 FU3dle] well plateE A 2353
Streptavidin—horseradish peroxidase conjugateZ 100 w2 Ho] A2ox 1A7+
incubation?] 7] a2 Streptavidin—horseradish peroxidase conjugate® NS thA] A A&}
3 wpA]Hr o 2 washing buffer(0.05% tween 20¢] X 3t% PBS)E 73] FY3sto] well

plateE Al &3t A& & 7142 O-phenylene diamineo] A7FE 714 €9 100

WE 9 T wkAaAgl g oF 3087 A2 whg-sla WS- o] 2N-H,SO, 50
wE gol F b3S AAAFH T dHgo] FAE ¥ micro plate reader(Model 550,

Bio-Rad labolatories, Japan) micro plate reader® 450 mmolA T3 =S =433
Cytokine®] #%& XZTHAE o] &3t 3A4kstH a1 7} Cytokinee] FA A A+ 10
ng/ml o] A T}.

S 3o A

oL
ot

Pz + BEAAE FAFA,

L

ol
il
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A AX AEE

NERESE ZAH S RAW 2647 A X2 96 well plateo] 10" cells/wellZ 2 F 3 t}
S AmES FEEE AXee Fadnh. AlEe 0.01-5 mg/mLe FEZ 37C, 5%
CO2&tol A wjeFsldch. Wik 3 A=A Eo MTT (0.5mg/mL)A| 28 44 3F 22 3
T Wi X & A A YA E formazan crystalsE DMSO] ¢y 540 nmol A &34

& SA4st9 W A3%E <Table 2.>, <Fig 2.>% o] &4 3%

<Table 2.> Numerical results of Allium victorialis var. platyphyllum on the

cell line viability of RAW 264.7 cell lines

Concentration Average Std. Dev.

NA 103.0585 2.048924
0.01 mg/ml 118.80 1.64
0.05 mg/ml 103.16 13.93
Alliim victorialis 0.1 mg/mt 116.10 19.67

var platyvp/n/ilum

(Abrls) 0.5 mg/ml 99.97 1.78
1 mg/ml 83.26 8.47
5  mg/ml 74.19 4.37

_12_



Ahibs dFEFEES 001-5 mg/mL o FR=R 94 RAW 264.7 celloll A2 <

W 0.5 mg/mLo]atell A A E5 o] EYA 9kom 1 mg/mL, 5 mg/mLe A&
FrRAAE AEEA] FolH o gl =yt

Al victorialis var. platyohyiinm

150
= B T
¥ 100 T -
=, 1 T
Z RO
]
=

O I 1 1 1 I I ]
A, 0,01 0,05 0.1 0.5 1 5

Concentration{ma/mL)
<Fig 2.> The effects of Alium victorialis var. platvpfyv//wsn on the cell lines
viability of RAW 264.7 cell lines.
RAW 264.7 cell lines were cultured in DMEM containing 10% FBS. Each well of
a 24 well plate was seeded with 5 X 104 cell lines. Then incubated with Euphorbia
supina Rafin . After 2 days incubation, the cell lines were reacted with MTT for

counting cell lines proliferation levels. The assay was performed in triplicate

B. IL-1 beta 23 A3}
ekl RAW 264.7 cello] LPSH B A] Alo]E 7}el IL-1 beta 1] S 100% =2 &
Su) A2 FE7F 0.057mg/ml Yl LPSol B8] 149.00%(0.32% 2. %}) 2] IL-1beta?]

S7He Eon, dvts A9 FE5 AR F%7F 057 mg/ml 9wl LPSel H 3]

284.34%(530% ¢ 22hH) ¢ F7lE KA
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<Table 3.> Numerical results of Allium victorialis var. platyphyllum on the

production of IL-1B in RAW 264.7 cell lines.

Average Std. Dev.
NA 10.21 0.99
LPS 100.00 1.65
0.0057 mg/ml 114.29 3.32
0.0114  mg/ml 134.21 2.01
0.057 mg/ml, 149.00 0.32
0.114 mg/ml 184.62 0.19
0.57 mg/ml 284.34 5.30
1.14 mg/md 211.30 7.52
5.7 mg/ml 8.37 1.31
350.00
S 300.00 —
S 250.00
8o —
22 20000 —
T © 150.00 E—
| g =
~ 3 100.00
2
= 50.00
R
~ 0.00 — —
NA LPS 0.0057 0.0114 0.057 0.114 0.57 1.14 5.7

Concentration(mg/mL)

<Fig.3.> The effects of Allilum victorialis var. platyphyllum on the
production of IL-1B in RAW 264.7 cell lines.

production of IL-1B was measured in the medium of RAW 264.7 cell lines
cultured with LPS(1 pg/ml) in the presence or absence of Allium victorialis var.
platyphyllum for 24 h. The amount of IL-13 was measured by immnoassays as
described in section 2. Data represent the mean = S.D with three separate

experiments.
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Arts A4 F2E5E A1 59 FE7F 0.0057 mg/ml oA 057 mg/ml 7HA Alol E 7}
go] fFoHoz Tt o, o]F FRAE AXE o= <

ste] A E7F AFEEto] Aol EFbel IL-1 beta 2] go] Zo] =i Aoz LbEbytt)
C. IL-6 beta 238 23}

v ¥ ¥l Raw 264.7 cellol LPSH Al @54 Alo]E7FQl IL-6 A FS 100%=
A2 A7 F=7F 0.014 mg/ml €wl LPSe| ¥]3] 169.19% (9.67% 2.2 2] IL-62]
AS571E 1o Ants d4¢ FEE AR F=7F 0.057 mg/ml ol LPSa
M3l 250.30% (5.43%9.71)e] IL-62] Z7hE Hon], Aty A5EREE Ao ¥
%7} 0114 mg/ml €ul LPSo| H]3&] 294.37%(0.19% 2] 222 F71E B S
Mruls ¢ FE5E A7 FZ7F 0.0057 mg/mlol A 0.114 mg/ml 7FA] 54 A}
o]E7kQl IL-6 wHFo] fro]H oz Fhe

<Table 4.>Numerical results of Al victorialis var. platvphyviium on the
production of IL-6 in RAW 264.7 cell lines

Average Std. Dev.

NA 1.28 2.03

LPS 100.00 6.74
0.0057 mg/ml 140.54 15.94
0.0114  mg/ml 169.19 9.67
0.057 mg/ml 259.39 5.43
0.114 mg/md 294 .37 0.19
0.57 mg/md 288.05 5.99
1.14 mg/ml 300.95 3.77
5.7 mg/md, 46.90 2.85
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<Fig.4.> The effects of Alliwn victorialis var. platvp/n/iim on the production
of IL-6 in RAW 264.7 cell lines.

production of IL-6 was measured in the medium of RAW 264.7 cell lines
cultured with LPS(1 ug/ml) in the presence or absence of A/ium victorialis
var. platvphyiium for 24 h. The amount of IL-6 was measured by
immnoassays as described in section 2. Data represent the mean = S.D with

three separate experiments.
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Mo

species(ROS) <}
Aol F 4
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Arhalo] g A2l ¥ odadn. W F AT 45 o (Supernatant) & 3 58}l

ELISA Kit® IL-1B , IL-65 Z74dto] &4 3td A A Z(RAW 264.7 cell lines)ol
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