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Anti—oxidant and anti—inflammatory effect of Allium Hookeri water extracts
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ABSTRACT

Objectives : Allium hookeri is a well-known traditional herbal remedy and its root used for treatment of inflammation
and tumor, However, the mechanism of anti—inflammatory effect of Allium hookeri is still unknown, This study
aims to examine the mechanism of anti—inflammatory effect of Allium hookeri on mouse macrophage cell line,
RAW 264.7 cells,

Methods : Anti—oxidant effect of water extract of Allium hookeri (WEAH) was measured by 2,2'—azino—bis—3—
ethylbenzothiazoline—6—sulphonic acid (ABTS) assay. 3— (4,5—dimethylthiazol—2—yl)—5—(3—carboxymethoxyphenyl)—
2—(4—sulfophenyl)—2H—tetrazolium (MTS) assay was performed to determine the effect of WEAH on cell viability in
RAW 264.7 cells. In addition, anti—inflammatory effect of WEAH was investigated in RAW 264.7 cells, Inflammation
of RAW 264.7 cells induced by lipopolysarccharide (LPS) treatment and expression levels of inflammatory cytokine
interleukin 1 8 (IL—18) and interleukin 6 (IL—6) gene were analyzed using quantitative reverse transcription PCR
(QRT—PCR) analysis, Furthermore, the phosphorylation of inhibitor of nuclear factor kappa B (IxBea) after LPS
treatment with WEAH—treated RAW 264, 7 cells was confirmed by immunoblot analysis,

Results : WEAH showed a strong anti—oxidant effect and no cytotoxicity to RAW 264.7 cells up to 2 mg/mlconcentration,
The LPS—induced mRNA expression levels of IL—18 and IL—6 were decreased by WEAH treatment, Furthermore,
the LPS—induced phosphorylation of Ix Ba is attenuated by WEAH treatment.

Conclusions : Through experimental demonstration of anti—oxidant and anti—inflammatory effects of WEAH, we
suggest that Allium hookeri is a valuable material for prevention and treatment of various inflammatory diseases.
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1. A=
1) 2xH

2 Aol AgE e AE ZE A Al 57EREEH
2018‘—4 590 AZ(NO:2018—0518) HHo} 7] 91e] 1o} =
2 AA AS3HA T, 9FA= ultrasonic cleanerE ©]-&3}4]

%—’P%Q AAsEA Aol ARSI

2) N3 717

H A3E 934 Dulbecco's modified Eagle medium
(WELGENE, Korea), fetal bovine serum (WELGENE,
Korea), 100 U/ml penicillin—streptomycin (WELGENE,
Korea), DPBS (Corning, USA), trypsin—EDTA (WELGENE,
Korea), potassium persulfate (sigma, USA), ABTS (Sigma,
USA), MTS solution (Promega, USA), SuperSignal West
Dura Extended Duration Substrate (Thermo Fisher,
USA), Hybrid—R RNA purification kit (GeneAll, Korea),
Qubit RNA Assay Kit (Molecular probes, USA), M—MLV
reverse transcriptase (Promega, USA), RNase inhibitor
(Enzynomics, Korea), anti—p—I«Ba (Cell signaling, USA),
anti—IxBa (Cell signaling, USA), anti—Gapdh (Meridian
life Science/Meridian Bioscience, USA) S°] AFE ),
H Ao AFREH 7]7]= CO2 incubator (Thermo, USA),
filter paper (Advantec No.2, Japan),
evaporator (Eyela, Japan), =Z7Z3%7”](lshineBioBase,
Korea), ultrasonic cleaner (Branson, USA), microplate
reader (Molecular Devices EMax Plus, USA), The Qubit
2.0 Fluorometer (Invitrogen, USA), AriaMx (Agilent,
USA) ol

rotary vacuum

AzE A ®ma) 95 g .000 meoll F+= A HFH
9 A7+ EoF 71 j%%a}g;:} l—‘? filter papere]l Z ¢
A5t 22NL 4,000 x goll A 1587 Y4 Balste] AEAS

Azs WEAHS A|&s}
4 g B $EE2 16%%.
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2288 884 248 B8] A8 7400 50 ng/meo2
20] 13,000 x gol A 53 4 Belsto] Azante Re)
shol Aol A ejsheiet,

2) MI= HHS

Ao AHEE MEZe vheA dAAIEZY] RAW 264.7 Al
Z2 ATCCOlA Fufs Aol A&ttt & AX WY
¥l 37T, 5% CO, AL §A|5te] wjakstgd e, Dulbecco's
modified Eagle medium®]] 10% (v/v) fetal bovine serum I}
1% (v/v) Penicillin—Streptomycin< H7}3}o] A|ZE v F

sheiet,

3) itst =5 "ot

2,2'—azino—bis—3—ethylbenzothiazoline—6—sulphonic
acid (ABTS) assayZ ©]&3le] WEAHY oz 2AS5S
245ttt 1:1 53 "2 Z33%E Potassium persulfate
2.4 mM, ABTS 7 mM& H-2ol|A 24 A7t F<k 233t A
g2 BESAIA ABTS free radical& WES ARE3tch Al
Z+=] ABTS free radical M2 650 nmm &F=7}F 0.7 ¥
& D WZ 343}l ABTS working €98 wWE3ith
0]3 ABTS working solution 80 w02} sample 20 WS 96
well plate] Zt wello]] E3F3}o] E3ta) 4 7 X35 A2
U2 AIFH T, 650 mmQ &P =ZE microplate readerE ©]%
sto] S5t en, ol AL 7IWte =R sto A A

- A& B7ksta.

ABTS radical scavenging activity (%)
A —A

sample sampleblank

=|1- x 100

Ablank

4) M= =4 g7t

AN Z ] A= WEAHZE vIX]&= G2 E1st7]
5}od 3—(4,5—dimethylthiazol—2—yl)—5—(3—
carboxymethoxyphenyl)—2—(4—sulfophenyl)—2H—tetraz
olium, inner salt (MTS) assayS $33tEtt. 96—well
plateo] 3,000 cells/well2 RAW 264.7 A|ZE B33} 24
AIZE Fet Hjdste] EHIE H, WEAHS $E=E2 2t wello]
Agste] oA B st 24 A7 FF 272wt Hel
ZF welle] MTS Al¢FE F7kste] 490 molld FF=E
microplate readerg °©]&sl AT ARE AsIA|
B2 2T vasty ARE AT NxY SHEE o
9] Alof Hgsto] ARE AT RAW 264.7 A28 A3
A AZ SH=E 54, B

AZ BHE (@)
- (N7 Wbzl FUE / xze] FHE) x 100 (%)

5) Quantitative RT—-PCR

RAW 264.7 NJZZ 3x10° cells/well2 6-well culture
disholl £53 24 AIZF F¢t wigstgct, olF ZF well&
WEAHE 2.0 mg/m¢ 5 E7H4] =82 2838t media® I

9 39

o

AAIZE WAL el FUSE RESAC

g %—8— T wello] 100 ng/m¢ 2] LPSE 2|3} on]—ﬁE]-
WEAHZ} A 2€ mediag AAT H PBSE o]&ste] Al
3} Hybrid—R RNA purification kitE ©]&3le] RNAS
Z2&3}9th, &3 RNAE The Qubit 2.0 FluorometerZ
E3lo] A, 500ng= random hexamer (100 pmol/ul)
1 w¢, dNTP mix (10 mM) 1 w0} £§3t31 DEPC—treated
waterE o] &3l 8 WE Hu]E ZA 65CoA 5 Bt ¥h-e
AFTE B Ao YA o, 5X M-MLV RT
reaction buffer 4 u¢, M—MLV reverse transcriptase 1 uf,
RNase inhibitor 1 # L, DEPC—treated water 4 WS &7}
ato] A2oA 1087F & FH, 50CA 1 h 5¢ 95417
cDNAE sttt vhgo] £'d cDNAE D.WE °]&3f
1/62 3Asto] Addol AMEsHETh 2X Prime Q-master
mix 10 uf,
primerE Z}Z} 1.5 wl, nuclease free water 5.5 ul, cDNA
3 wE 92 ¥ 95CA denaturation 20 s, 58T olA]
annealing 20 s, 72°ColA] elongation 20 s& 40 cycle AR
3= 2704 AriaMx & ©]-€3to] qRT-PCRE 331t
Aol A& primere thad &, IL-18, 5'-AGG TCA
AAG GTT TGG AAG CA-3', 5'-TGA AGC AGC TAT
GGC AAC TG-3'; IL—-6, 5'-GTC CTT CAG AGA GAT
ACA GAA ACT-3', 5'-AGC TTA TCT GTT AGG AGA
GCA TTG-3'; f—actin, 5'-ATCA CCC ACA CTG TGC
CCA TCT ACG', 5'-CAG CGG AAC CGC TCA TTG CCA
ATG-3'

10 pmol/ul®] forward primere} reverse

6) B 2R 24

RAW 264.7 AlZ& PBSZ A|&3t F, tris—triton lysis
buffer2 9¥dE FEsct F2E @WEZ Sodium
dodecyl sulfate—polyacrylamide gel electrophoresis (SDS—
PAGE)E o]|&3}e] E& 3 nitrocellulose membranel 2
ol AR}, ©]F 5% skim milkS PBS—To| %9 blocking
bufferg ARE3l| 1A17HE<E A 2sto] A9 H] SolAQl A%
< AIBIFLE. I & blocking buffero]l 314% anti—p—IxBa
(1:500), anti—IkBa (1:500), anti—-GAPDH (1:2000)<
4CoA 1247 T A2 sttt AesHA] @2 antibody S
PBS-TZ A|&3}11 Super Signal system= ©|&3}H
Horseradish peroxidase—conjugated secondary antibodies

off 233 dojxl A=E gelstArt.
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AAsATH WEAHZ} H71ER] @& 222 (Distilled water,
D.W.)E SAHRZORA 0%2 3t A} 552 24T
A3}, Resveratrol 25 un SEZ)A 489 + 0.95%9] A4S}
aFo] yegen olHd Zit: resveratrol® 4%t
radical 245 TaEtt, WEAH HA] 0.25 mg/ml FEof A
4,10 £ 0.57%9 st 85 29oH, 0.5 ;g/nl 5=
oA 7.81 £ 0.48%, 1.0 mg/m¢ FEA 17.4 £ 0.21%,
2.0 mg/m¢ FENA 34.6+0,96%2] A4S} B50] EQlH
th(Fig. 1).
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Fig. 1. ABTS radical scavenging activity of resveratrol and WEAH.
Average+S.EM. * p<0.05 (two—sided f—test, versus control).

2. WEAH®| RAW 264.7 A3 S =9 3t EA

WEAH A 2] ¢J3t RAW 264.7 A2 B = H3S
MTS assayE &3t S35ttt RAW 264.7 A|ZE g
T WEAHE 24 AIZE B¢t A23te] MTS assay s AA|
SHEt 7P =2 5E<1 2.0 mg/ml SE=7HA] AlEZ EAET
114.6 + 8.86%= N|EZZ=A o] =] ¢kerom 1.0 mg/ml
EzolA 102.8 + 7.20%, 0.5 mg/ml H=o4 92,32 +
5.00%, 0.5 mg/ml S=A 1065 + 1.92%, 0.25 mg/m¢
FEoA 96.15+6.93%=2 AE SA4mof o] =AUt
(Fig. 2). o]83 27 WEAH©] 2.0 mg/ml FE=7HA] RAW
264.7 M EZANA FHE oA ¥ AS & 5 AsleH, =%
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Fig. 2. Effect of WEAH on cell growth, RAW 264.7 cells were treated
with indicated concentration of WEAH for 24 h. Cell growth was
measured by MTS assay. n=3 (biological replicates). Average *
SEM.

3. WEAH A g @& IL-15¢2} IL-62] mRNA
1]

WEAH®] RAW 264.7 Al gE58H3el oudt I3
FEA E18E7] $3te 24 AZE B¢ WEAHE =2 A
g ¥ LPSE F7HH o= Aeste] dF WS F=5H5
HZ vh-go] S =% RAW 264,7 Al oA FZA Alo|E7}9]
BAAES mRNA 28-& qRT-PCRES E3lo] E¢lte] g%
-39 A=E Hristat. o8 3 2E S 4oy,
HGA, A7 WEHA, 4173 d9AE ASecr g7 4
ZA AtolEFFQ] IL-1p9 IL-69] mRNA & #HIE 3l
St LPSE 9% W2 F=3 RAW 264.7 A9
WEAHES A3 3¢E A=A ¥ 34 H2+T mRNA
TEEe v wdt 23, IL-1p9 IL-6 25 AAT g2k 22l
=tk WEAHE 0.5 mg/ml =2 A3t 3¢, A4
ke Aol H|WIlES W) IL-18% 48.5%, IL—6%= 51.7%=
o] Zastgen 1.0 mg/ml SEolA 2 44,4%, 45.6%,
2.0 mg/m¢ FEANA 2 39.4%, 23. 7%= T@Ao| ZAIHTH
(Fig. 3).
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Fig. 3. Effects of WEAH on mRNA expression level of IL—18 and IL—6. RAW 264.7 cells were treated with indicated concentration of
WEAH with LPS (1 ug/md) or without for 24 h. Total RNA was isolated and analyzed for mRNA expression with gRT—PCR. *, p{ 0.05 (two—

sided #—test, versus control). Average+S.E.M.



HA(ZH) E5EE0] RAW 264.7 A2 34tst 9l G508 nA= 3% 41

4, WEAH®Q] RAW 264.7 N3 A 1xkBa2] Q4Fs}H
A 5%

A2 kB2 A3} 285 B3l NF—«B 415 28-S
EX3, o]Ye NE ATAY AAE T3l GFA Aol
E7RI §429 mRNA &8-S £33ttt WEAHS] d434
Aol E71lol W oA J5o] IkBao] AHE FES F
AR &1st7] $18FY immunoblot assayE st
WEAHE 8354 ARIEZI] §242 mRNA 4@ £3lo] &
AH =2 FUA 24A7F B Agste] LPSef <3t A%
HHS-& F =3 IkBad] QIASHE EI5HY T 1 23} 2.0 mg/md
FZoA WEAHE A8t ¢ dixa v astgS o,
IkBa®] AAHE}7} 55% 7ZHAadts Ao ER1EtH(Fig. 4).
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——— W e s | p-IKBa

1.0 4.0 47 44 2.2 Band intensity
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- S eass esss esss  GAPDH

Fig. 4. Effect of WEAH on kB—a phosphorylation. RAW 264.7 cells
were treated with indicated concentration of WEAH with LPS (1
ug/m@) or without for 24 h. Immunoblot analysis was performed
with anti-lkB—a, anti-phospho |kB—a anti—bodies; Gapdh as
internal control. Graphical intensity of phospho IkB—a:IkB—a ratio
was measured by Imaged software.
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722 st A A FEEY FHT BEe FUsH
A& FHOE APE JAsYTE. RAW 264.7 H|Z9] FF
Rk HrE2loF #al W= dFQl LPSE {fEstR e,
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HE A 2R o) ASJHAEHAF Fo| A APHO| F=F
2 Q) webd WEAHS 2tz AA%S #elsty] 94
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o FIF

52 Ad E&o] NF-«B *J AgE o
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¢ IHA A AeAEtE S 9, FWEP a5 B3
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=5 Aoz & 4#H A resveratrolS
3 o2 3t A d4 FEEQ =9 #hE &
AL 3 27, WEAHS & 9&A< A3t a%0]
gl it o]F AA| djAA x| gt WEAHS| §AF &
ol HA F=E AAs7] Yot MTS assays 34,
&M ol gk WEAHS] MZ&4=E SAstdct 1 23t
2.0 mg/ml FEZA] ME SAE| JFF& 2| got, H
B A4 stel 95 84S st WEAHS] &7t
7kl met FAkst 5ol S7Fehe Ao| ERIE o] WEAH
of Wj¢ Hold 5% &4 radical £A B4 Hol= EFZ
ZFeAL Qe TallET
FEA AIEZIRIS AZoA HEEE gunde] dF
o2 WSS A3t AsHG| o]&EH 01‘6‘ IL—1p%
IL-6& 9% 27] QAo A= WoAze W3 o] 21§
3kal, HEe f¥dte B2 G4 dF5ehsol s vE
948 ddo] Frigitt, webad dEuhsel fEEUS o
D= IL-159 IL-69 T8E 55t aid =32 9 A=
oA AFHgol duhvt F=E A B7FE 4 Qv whEhA
WEAHE 2.0 mg/ml =74 F=HE 2447 5 A2t
Az LPSE As] a5 AR d54 Aol Evt
219 mRNA @S gelstdct, 1 A3t WEAHE A 754
o 21} vjwste] WEAH 2.0 mg/m0-& A3t ¥ 85
U2 =3 A2 A IL-152 IL-69] mRNA H#@o]
7} 39.4%, 23.1%2 Fadhe Ao A= ole A}
£2 WEAHZ} 5% g&Ho 2 7k 434 Ato|E7RI 44
AE9 mRNA HEE Z2AZ £ 9deleH, olF 53
WEAH7} 2338t1 9l E20] RAW 264.7 A|Zo] &= vl
S AAT £ ke AL Yt
NF—«B 415 AgL F59-5-S 2A35k= o glo] w$-
Al AsAG AA o o]He AT T3 [kBa
QARSI A AE E3) [kBe TR Q] ¢lAFS} W ubiquitinations
=3 B2 $lo] A AATA L TAIE 3 d=4
Aol E71R1e] Wl 2R wetA] FEUE WEAHS
A2 g RAW 264.7 A|Zo] LPS A& 53 AFHeS 7
T3] [kBa2] T 9] Q4SS £A3| NF—«B A3 Age]
A3 A= E FHrlstgo, 1 23 WEAH 2.0 mg/ml 5%
Aol ot th27uke] Hlmwof|A [kBa®] A4S} 5502
AA S st on o|g A= WEAH 23t 4354
Ao EFEQIS] HAPE A== A& NF—«B 418 AE-S 53
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ZEEGE AS BoEth o, o] kBa?] Q4 A
a7 AARl A UehA a7t w2 FE<
2.0 mg/ml FEOAAT et HAit= WEAHO o8l d54
Aol EZQIO] Wrgof Fojste o2 Als MY AA] g
AAA 7140 A7 o s Ao R wekgnt

ES GFA Alo]ErLelel IL-189F IL-629] mRNA &
a7 ERlE oy AA o) wd ] FASHEEA
gog davl ok, WEAHS 8% f5o] ojHd fasE
Ao o&jA of7|HH, NF—«B A& A oo o2 A&
A AA ) FE FE=A EAANE YETHOZE Het 24|
A A7t 3 JPHATE a2 40 Fal 94548 2
gholl izt A EHte g A 4 Y 2 7HAE 71 5 S
Aoz gotect,

V. 2

2 A7 ol A AWE Foto] WEAHS itst &
&I RAW 264.7 AlZ22] 840 nlA& 9= Fdstien
ARG F=H RAW 264.7 AZoA A5 Ato|E71419
FE A BeE A, £t ofyzt o3t A5 A
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