Korean J Food Preserv, 30(3), 526-537 (2023) 3
" hitps://doi.org/10.11002/kifp.2023.30.3.526 Korean Journal of Food Preservation

wdaies | pISSN: 1738-7248, eISSN: 2287-7428 S AENERSEEX|

Research Article

Protective effect of Allium ochotense Prokh. extract against
ethanol-induced cytotoxicity

MiE FE29 YIS R MESHO| Ofst 2t ME BS S5}

Tae Yoon Kim', Jong Min Kim', Hyo Lim Lee', Min Ji Go', Seung Gyum Joo', Ju Hui Kim',
Han Su Lee', Seon Jeong Sim?, Ho Jin Heo'*

1 1 =a 1 1 =1 = 9 ==l
ZeHR" - 250 - O[FY' - MK - F5' - AFS/ - 05K - M - GBI

!Division of Applied Life Science (BK21) & Institute of Agriculture and Life Science, Gyeongsang National
University, Jinju 52828, Korea
*Forest Research Department, Gyeongsangnam-do Forest Environment Research Institute, Jinju 52615,

Korea
'ZYTHHS T SSYTHILB21) & SLYTUSNTE, ‘FYLHE MEFZOTE NEIHAY

Abstract This study aimed to evaluate the antioxidant and hepatoprotective effects
of aqueous and 60% ethanol extracts of Allium ochotense Prokh. against alcohol-
induced cytotoxicity as well as on the activities of alcohol-metabolic enzymes.
Antioxidant effects of the extracts were analyzed using 3-ethylbenzothiazoline-
6-sulfonic acid, 1,1-diphenyl-2-picrylhydrazl, ferric reducing antioxidant power,
and malondialdehyde assays, and found that both extracts exhibited considerable
antioxidant activities. Additionally, both extracts showed synergistic effects on the
activities of alcohol-metabolic enzymes, such as alcohol dehydrogenase, but not on
the activity of aldehyde dehydrogenase. In addition, 2'-7'-dichlorodihydrofluorescein
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thRajendram 5, 2013; Zakhari, 2006). og+& A}
2 ddsts F8 g4 9432 =2 EA(alcohol

dehydrogenase, ADH)2} gd|sio]|= E44A a4 (aldehyde
dehydrogenase, ALDH)°|®, ADHO] 23] acetaldehyde
2 Baje1, B3 acetaldehyde= ALDHO] 9J3] =
9] acetic acidZ EdfHcHKlyosov, 1996). E3], o]
ot I F AT+ acetaldehyde= reactive oxygen
species(ROS)2] BAE xdstn, 119 FAre}t A|AH9
#3E FHZy Aetd AEHAS sty I 4y
DNA w3, 2| d3p4ts}, n|EEEd o} 7|5 A5} 53 22
7t 71% AolE Oo7ItHChoi 5, 2014; Kim 5, 2008).
Zhao 5(2018)2] A-tolA= EFZS HFAIR] vkAY
7t A malondialdehyde(MDA) &2 34 76191
heme oxygenase-1(HO-1),
(SOD), catalase(CAT), glutathione(GSH) 53} Z< A
W A9 22 FOH R fasto] A W ikt
AAS EAFF =2 nuclear factor-xB(NF-kB),
cyclooxygenase-2(COX-2), tumor necrosis factor-a
(TNF-e) ¥ interleukin-6(IL-6)2} 22 F= 9 A EZAE
o HHE AR HEE F7HIATHZhao 5, 2018). E
gk Liu 5(2014)2 olgtaS HFAZ vh29] FHoA
alanine aminotransferase(ALT)%} aspartate transaminase
(AST)9] 22 FeAFo® F7HN71L, 43Rl 7+ &4,
A Ax HAYE doyl= AR HIUSHYUHLiu 5
T2 A AF Al 7F 220 &4

superoxide dismutase

9| ﬁ?‘ﬂ gQa3t "e”ﬁo]‘:}

As(Allium ochotense Prokh.) Wgtto] o=
dA AEEA 8-20CY AlEe 27914 s 800 m
o3| A g4t, @it HotAh, VAR S} 25E9] AlE
g A9 & AYIHKim 5, 2010). AR o=
kaempferol, quercetin, astragalin 53 72 ZgtE
o]=8} ferulic acid®t &2 Hls4 SRebEo] FH5H e
Fo] 9= AoE HIEHI tHlee 5, 2007; Woo 5
2012). £3], Lee(2014)9] o)A, lipopo ysacchande
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LPS)Ol =% HEL} raw 264.7 A EA Alts &5
2 FSA ARIEFCIT TNF-¢Y 52 U= 5 39

Z 3= B¥59T, Kuet Kim(2010)0] W=, Ako
Hghe FEE2 LAFACIE AT mhLolA 7 4l
Aol £AFS S0l o ZhaAFon, A U AN} |
NAAE REstty B th(Kue}t Kim, 2010; Lee,
2014). SAT, Aks 2B P B4T IR o
Ao a4 9 7 AT BE fao) tish gt Agido
g SlUIt Aol et & dgee dots 23
9] g+iksl &4, ADH, ALDH &4 9 43I &2 855 A
Ed 20 ofet 7 Al Bo a3 g9lsto], 4 U}—«l 7]
54 AE aARAC) B8 7154E SelskuA sigdt,

o W

oL

2. Mz % diH

21. e & AJSF

E AFof] AR8H A]2FQI Folin & Ciocalteu’s phenol
reagent, Na,COs, gallic acid, NaOH, diethylene glycol,
rutin, sodium phosphate buffer, 2,2'-azinobis(3-ethyl
benzothiazoline-6-sulfonic acid(ABTS), potassium
persulfate, 1,1-diphenyl 2-picrylhydrazyl(DPPH),
sodium acetate buffer, HCl, 2,4,6-tri(2-pyridyl)-1,3,5-
triazine(TPTZ), FeCls, ascorbic acid, trichloroacetic
acid, thiobarbituric acid, ascorbic acid, catechin,
tris HCl buffer, ethyl ethanol, acetaldehyde, 2-
mercaptoethanol, nicotinamide adenine dinucleotide
(NAD) 2,7’ -dichlorofluorescin diacetate(DCF-DA),
3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl tetrazolium
bromide(MTT), mininmum essential medium(MEM),
dimethyl sulfoxide(DMSO)+= Sigma-Aldrich Chemical
Co.(St. Louis, MO, USA)llA #+stuom, 11 & AH&H
S 2 Ak BE 1 oY SE= ARESHATH
22 FE59 HE

A=(A. ochotense Prokh.)& 5@AF &&4ms &
HE it AL AAEE AT Al 57K AR EE 4
A AGE A5 4 54, YA 35°25'45"N 127°57°
26"E)0llA AA 109 2tz AeiE AE A4S
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ﬁ—‘rl%(]m'u Korea) 2 28 Al gdot ARgsItt. 52

29 AnkeZ BT § & 8 £F% & &,
20%, 40%, 60%, 80%, R 95% oll-Z& 40T oA 2413t
S SR WAFAE ol&sto] &I o] FEES
oA E F3f et R AF 5F7I(N-N series,
Eyela Co., Tokyo, Japan)Z =3t &, 5AAXFDU-
8612, Operon, Gimpo, Korea)sto] A&of| Al&5}%0
o, A ATE B & 58 IS Y, 4 giAt
T 54 4 Y A Y2 52 FTPHoE 1o}
£ 60% g F2EZ AF AHESFATHData not

shown).

2.3 ZEH=Y 352 Y Z3IH5L0/E 5t £X

El
Fol4 ST GFS A2t 3% ZR4E TR
A

Folin-Ciocalteu’s phenol reagentE & s}o] e%oﬂ/ﬂ
5% &2 BREAIFTE W82 7% Na,CO; &
o & 3%} FHRFE 080t 25 mLE HES }Oﬂ‘:} %,
2ol A 2417 59F SR8 BHEA7| I BT
(UV-1800, Shimadzu, Kyoto, Japan)E ©|-&3}% 760
nmolA s 259t 249 ST ZARS AF
&oto] A5t 22 o g AgH HAPHoR FET
= WFE AAeta, ol ZAF FE(mg of GAE/g)2 &
e A tH(Abeysinghe &, 2007).

ZEZSH ol = 242 A7 diethylene glycol
¥ NaOHE & &, 30ColA 602 &<t §HA17]1L
420 nmoll4 SFLE S HUV-1800, Shimadzu).
49 FE=e Fe= AMSSto] AR 22 o &
JE B or FEH 0|t JHgS Alilsto], ol £9
FHmg of RE/g)2.& YeFHAtHAbeysinghe &, 2007).

2.4. ABTS % DPPH 2iLjZt LAY =&

ABTS €92 150 mM NaCl& E3$t 100 mM
sodium phosphate buffer(pH 7.4)° 2.45 mM ABTS%}
1.0 mMI2,2'-azobis-(2-amidinopropane)-HCI(AAPH)
£ &9fsto] 68T Y F2gFolA 3087t 7HEt F, A2
oA 10& 52t ¥zt & vHEoj% ABTS €9 734 nm
oA &FE4ke] 0.70£0.027} YR =5 32 S/FE ©]
8oto] 245k AlRol ABTS §9& E§sto] 37T

528

A 108 53t §REAZ]AL, 734 nmolA SBEE 5735k
gozd AA &4 SASHIHUV-1800, Shimadzu)
(Blois, 1958).

DPPH 2tz 47 4L 80% Hgkeol 0.1 mM DPPH
£ &3fote] 517 nmollA SFEFto] 1.00+0.027F ==
& 345ttt AlE &Nl LS W& DPPH &9
1.45 mLE 7Fsto] 3087F HAolA BEEAIZ & 517 nm
oA &Z=(UV-1800, Shimadzu)s &4 tHBlois,
1958).

2.5, & =282 ZZ(ferric reducing/antioxidant power,
FRAP)

FRAP €92 300 mM sodium acetate buffer(pH
3.6)¢F 40 mM HClo] 2&4 10 mM TPTZ &3h-8H7t
20 mM FeCliZ €73t vl&= ufiglsto] 37T oA 1587t
HEEAIA Az A& 50 plo] THEoX FRAP &%
|4 1.5 mLE 7fsto] A200A 3087 SHSAIR o
593 nmollA &FE(UV-1800, Shmadzu)E SAstAtH
(Benzie®} Strain, 1996).

2.6. XE I sFE (malondialdehyde, MDA) 44 & 24
E2

vhoss ¥ 24 olge ALIE A4 o BAE
24el7) 99 150 AR 4599 24
Cancer Research(ICR) WF-AE AFEFE TFUA
(Samtako, Osan, Korea)2EE FL5ta] §2(22+20),
FE(650-55%)2 FAH, 1240 HACR Wk e
A7 SOl B A40 Ang Fadtel At
Act AP gmoﬂ/q RS ICR HFRAE COLE 0]85 }01
SN F, HE AEsio] 21249 1090] e
20 mM tris HCI buffer(pH 7.4)& #7514 %@9}*]74
HHEZ (12,000 xg, 158, 4C)sto] Holx AFHS A
ol ARgSt. = 24 454 0.1 mL, 10 uM FeSO4
0.1 mL, 0.1 mM ascorbic acid 0.1 mL ¥ A& 0.2 mLE
23Fste] 37COlA 1A1ZF B2t ¥EgAIFT. o] F ¥hg-8-Ho]]
30% trichloroacetic acid 0.1 mL®2} 1% thiobarbituric
acid 0.3 mLE 7ot 80C @204l 20& &<t 7

et 7, dHETE ol8sto] A2 ASAE 532 nmOJA]
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4% (UV-1800, Shimadzu)E =%3stAtHChang 5,
2001). & 542 AASEHT Y sEEE Y913
U= AX AFshBA=TEH S 54 Q7P
3 GNU-220429-M0042, 591¥: 2022.04.29).

7. 272 Est4L 8 (alcohol dehydrogenase, ADH) Z&
X

A& 50 #LE 20 mM NAD 20 gL, 55 400 mlL,
1 M tris buffer(pH 8.8) 300 ¢L, 0.2 M ethanol 100
pL2F B9kt 5§ 25T oA 1087 BFAIZ]L, §RAE 5
units/mL ADH 50 L2} 933t H microplate reader
(Epoch 2, BioTek Instruments Inc., Winooski, VT,
USA)E o]&3dto] 340 nmoA SB=E Aot
(Bergmeyer, 1974).

2.8 2L5l0lE E+AEA(aldehyde dehydrogenase,
ALDH) 24 =&

A& 30 pLE 20 mM NAD 20 gL, 55 400 mL,
1 M tris buffer(pH 8.0) 80 x«L, 0.1 M acetaldehyde
20 pL, 3 M KCI 20 gL, 0.33 M 2-mercaptoethanol
20 pLoF S F 25CoIA 1027 §HEAI7]2L, BHEH
2 1 units/mL ALDH 10 xL%} ¥H&3t H microplate
reader(Epoch 2, BioTek Instruments Inc.)& ©]-&5}o]
340 nmollA FF=E 745U tHSon &, 2019).

2.9. 2l R ZHIEF(HepG2 cell) i

HepG2 MEF@EHAZF23, Seoul, Korea)x= 10%
fetal bovine serum(FBS), 50 units/mL penicillin ¥
100 pg/mL streptomycin®] 3 MEM Hix]of wjs}t
o] 37C, 5% CO, 274 Hjgsto] Ao Ar&-steitt.

2.10. 2FSZ SEE AEHAY L5 ZHIE YES ST
(MTT assay)

HepG2 AIEZZ 1x10* cells/well 552 EF3511 24
AIZE 7t iRt ) Almet AU RS ARt 3417
T 500 mM9] oflghEZ A 2skal 2447 Bt F71 v
gt} o]F MTT Al2H5 mg/mL)& Agste] 37CoA 3
A7 B FAIZ] o2 B ge A AT H, DMSOE #71%t

https://www.ekosfop.or.kr

% microplate reader(Epoch 2, BioTek Instruments
Inc.)E ©]€3}to] 570 nm (determination wave)2} 655

nm(reference wave)ollA 24359 tHHeo 5, 2001).

2.11. LI2Z REE AEAY L5t ZHEOJAS 24
MLAE LB T}

HepG2 NZE 1x10* cells/well 5%& black 96-well
plated]] #5511 24A17F & iRt F ARt FAHE
= Aottt 3A1ZE = 500 mM9] oflehE3 A #stal
24417 &Rt 7} i gstdTt. °]F DCF-DA A°K24.36
pg/mL)= A2sto] 5087 BiFAIZ] 3, fluorometer
(Infinite F200, TECAN, Mannedorf, Switzerland)&
o]-&5to] 485 nm €% T ¥ 535 nm HE Q] 37
< Z7519tHHeo 5, 2001).

2.12. ZE2E REE AEZAY L5t ZHEOAS HE
At 2 B ZY

UFESS AT HepG2 AIEE o]&sto] AlZAE
Tolol= Tl o] HES S5 HepG2 AlZE= Al
=2 9 IS A3t & 1% protease inhibitor7} T
¥ RIPA bufferol g°] homogenizationgt ¥, 13,000
x gl Al el sto] A45dS a1, FUI Tl o
o] L% Y T o|& sodium dodecyl sulfate-
polyacrylamide gel(SDS-PAGE)S &3] did S B
5o, polyvinylidene difluoridemembrane(Milipore,
Billerica, MA, USA)2.& ©o|5A|7l & 5% skim milkE
o835l blocking sttt ©|F, 4CA 12 h &<t
1:2,0002.= 343k 12} A9 9H3AIZ1 &, 1:2,5002.%
3]43%t 22 FA|(Santa Cruz Biotechnology Inc., CA,
USA)?F 1A17F B9t HH3A1Z1 membrane2 ProNA™
ECL Ottimo(TransLab, Daejeon, Korea) 283} HM-3-A|
# iBrightTM CL1000 Imaging System(iBright Imager,
Thermo Fisher, Waltham, MA, USA)& o|-&35fto] A2
AFE T ARl B-cell lymphoma(BCl-2)2F BCI-2
associated X(BAX)9] ¥dS =A35}9ct.

2.13. EH24
EAA Y= Window-& SAS 9.4 version(SAS Institute
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Inc., Cary, NC, USA)Z ©l-&3to] #4HEA(analysis of
AABIR O, Duncan? thsHe AW
(Duncan’s multiple range test) 2 & F-9]d< HAI3

TH(p<0.05).

variance)<

3. Za Y 1

3.1. gtitef 248(in vitro)

AREo] B3 60% ofehs FEE9] A &4 dike
Table 13} Zth. *PU]‘* FEEY FH=4 A=
=0 60% ol FE=°1A 27 22.22 mg of GAE/g,
18. 98 mg GAE/g®| o2 YRl E3F 60% =59

ZEgH Lol 3HE SRS Zk 12.31 mg RE /g
24-49 mg of RE/g9] g2 UEHSlt). 4k F5E9
ABTS =)z AAEES &A% At 5 000 pg/mLelA
= -zr-ﬁoﬂ’qh 67.85%, 60% Ogte F=E&0l4 60.43%

£ YEWSlY, DPPH Sz aASEe 574 27,
10,000 /tg/mLoﬂkl E FEENAE 23.74%, 60% ofet
& FEEA+= 39.85%2] DPPH 2tz &4 €4S 4
eIt FAHNEFECZE ascorbic acidE ARSI O
o ABTS, DPPH &tz AAZAA ascorbic acid=
200 pg/mL BEoNA 22 86.75%, 78.69%°]AtHData
not shown). 247t Ak 3&E9] 49| 84595 54
st A3}, 10,000 /zg/mL"ﬂ/ﬂ = F2E94= 0.699 3
A, 60% olets =9 d g2 0.825 YE

YAtk A RZ O Z2E ascorbic acidE ARESEFOH,

l

it
r

ook
rlo

Table 1. Antioxidant activities of Allium ochotense Prokh. extract

o] 35S 100 pg/mLollA 1.030]%tH(Data not

shown). Ak 2529 AAahete A40A 5L
223 A3}, 10,000 pg/mLelA B3} 60% osHe 225
o] Z+7} 63.92%, 59.56%2] A WAt E A olA] SIS
ettt FAHRTLOE = cateching ARSI O H,

50 pg/mL &EZoA 70.97%9 AAEHS YEHSITH

(Data not shown).

AtobsoE  ferulic acid®t 22 HEsA SRMEF
quercetin, kaempferol ¥ astragalin 53 &2 Z&
ot 3ghEo] EA 5, o] 4k A HFA Aol
E7RRIY F4a, ¥ FA95Y 22 ot AYEde Ad
AoZ AHA 9 E]-(Lee . 2007; Plumb &, 1999). E3F,

o5 MURHEAL AT 27, eloIE WS, A3t
a4 243 9 Agtad AAE Sl AR AEHAE
AAsh= Aoz HAE 9on, Shokoohinia 5(2015)
9] A-tollAl= quercetin BiFAIZF HO,=5 8 8% 4t

513 AEHAREE PCI2 AIEE BSoke AL Wt
(Heim %, 2002; Shokoohinia <, 2015). ©&o°], Liao
5(2016)9) AFof|AE= 2,2'-azobis(2-amidinopropane)
dihydrochloride(AAPH)E A&t AELof|A kaempferol
= AFotE W, g9 AdHiet 4 89482 &
HHo g AAA|7|1L, HepG2 AEA ROSY = +
,]x% oz %}iﬂlﬁq(hao 2016) Hg} FadeX oL/\}g} =S
g2 Ahksol SHE TRt HeA dkE E S0
T 313HE0) 93t Aoz Tty A= —riu% z
g g4 o3 A 58S v R FE

ol
- —

kl d

TPC" (mg GAE/g)  TFC? (mg RE/g) ABTS® (%) DPPH? (%) FRAP? MDA® (%)
Aqueous extract of 22.22+0.42 12.3140.49 67.85+0.85 23.74+2.14 0.69+0.01 63.92+1.15
Allilum ochotense Prokh.
60% ethanolic extract of ~ 18.98+0.12 24.49+0.27 60.43+2.67 30.85+1.66 0.8240.02 59.56+0.71

Allium ochotense Prokh.

"TPC, total phenolic content.
2TFC, total flavonoid content.
9ABTS, ABTS radical scavenging activity.
“DPPH, DPPH radical scavenging activity.
9FRAP, ferric reducing/antioxidant power.
MDA, malondialdehyde inhibitory effect.

Results shown are meantSD (n=3). Results of ABTS, DPPH, and MDA are presented as inhibitory activities on 5,000, 10,000, and 10,000 ug/mL,
respectively. Result of FRAP is presented as absorbance at 593 nm on 10,000 ug/mL, respectively.
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RAEA) MBS aEA ol8d 4 e Aol

g7

32 LiAf 23 24 2

o

o

He gEE

Azl & 9 60% oehE &5 =
AF 3 @49 ADHO ALDHY 4L =243 23
== O

Fig. 1(4), 1B)% 2t Aks F2E5 A5 1

rr

I\
N
Lo

e =

o

ADHY| 842 5% &Fog Frleke A
™, 500 pg/mL EEolA & FE223 60% T F2=
2 747} ) 274(100%) HH] 205.83%, 192.34%= ADHY]
B4 ZTHIAL B FEE, 60% AEe FEE9] ECs
7¥7+ 95.90 pg/mlL, 106.23 pg/mLE <3t B4

Hetdizled, ks & F&E0] 60% olgE &=

%A
=

Mo rlo ot ¢

>

300

WzzA Aqueous extract
B 60% ethanolic extract

250 +

Alcohol dehydrogenase (ADH) activity (%)

C 10 20 50 100 200 500

concentration of Allium ochotense Prokh. extract (ng/mL)

—_
e

120

XY Aqueous extract
a XX 60% ethanolic extract
100 | ™

o

5
=
=
[}
(%)
k]
5
2- 80 - *
[}
§
3]
I N
1A [ K]
E ol N N N
: N
E ‘111
, |
= Na N N\ &
Ethanolic - + + + + +
concentration
(500 mM)
Alli -hot Prokh Vit.C
e L) - - w2 5 10 20

of Hlg} oA T EAH4E Hoh(Fig. 1(A). BH4H,
ALDH®| &2 F&of u& AJolE A UehfiA] gfstct
(Fig. 1(B)).
432 ADHS ALDHO| &42h8o] 9o &
22 acetaldehyde®, acetaldehyde= F=49] acetic

Q%4

acid2 B ciZakhari, 2006).

RECE RS TR

9 aldehydel F5, 7% 53 2 43 £47 vlE2
ol 75 AsE AF 7+ 715 At HuEct

(Helander2} Tottmar, 1988). watA <3 a4 U
5 NS s AA W
IR

T =

> Hr o

t % arginine®| 35514

a21-=

ol L ul

2k 7
2 acetaldehyded] w2

o]k AP 975 B3 Alnkso] 74 ofri

FoHeIE A st

Wzzza Aqueous extract
B 60% ethanolic extract

25 50 100

concentration of Allium ochotense Prokh. extract (ng/mL)

(B
g 140
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2
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Fig. 1. Alcohol dehydrogenase activity, aldehyde dehydrogenase, hepatic cell viability and reactive oxygen species (ROS) production
of Allium ochotense Prokh. extract on alcohol-induced cytotoxicty in HepG2 cells. (A) Alcohol dehydrogenase activity of aqueous
and 60% ethanolic extract of Allium ochotense Prokh., (B) aldehyde dehydrogenase activity of aqueous and 60% ethanolic extract
of Allium ochotense Prokh., (C) cell viability of aqueous and 60% ehanolic extract of Alium ochotense Prokh., (D) DCF formation
aqueous and 60% ethanolic extract of Alium ochotense Prokh. Result shown are meantSD (n=3). Data were statistically considered
at p{0.05, and different small letters represent a statistical difference.
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(Data not shown), Cha 5(2009)2] 904 arginine,
methionine ¥ threonine Z-2 otu|:AR> ADHO| &4
2 S7MFLH, arginine?] A= ogE2 Foldt HE
oA 7+ Hdastel AABisE JAAFH L, TNF-q,
COX-2, NF-¢kB 59 d%5/4 A &d
(Cha %, 2009; Nanji 5, 2001). & A3 ZA3lo|A, Akap
& F559 T FrEOIe oAl EFE

A B 540 B0 Eeg £ o wEdH.

o
oy
[
>
¥
o

3.3 YTISE REE AEHAY L5t ZHE YESH 2
HAZ AEY

I FrH AZEEoA 7F ME(HepG2 cells)ell
gk Ak 28 Al A2ES 343 Z3k= Fig. 10
o Zth. oSS A3t IAFolA = HRT(100%) thH|
55.75%2] Al BE&Z BojFlon, 20 pg/ml 5E=
Ak 2553 A6 W, AR £3 60% ot

S ANE AEES HYoH, FHYRTLOZ ALEH H[E
1 C& t)Z2(100%) HHH] 80.67%2] A% &8-S et

dIEZ FrH AEFH A gt 7F AlZ(HepG2 cells)
E3t 60% e 259 SALT &
AZAHE 243 A= Fig. 1(D)Y 2ot oeh22 A2
o, SHRH(100%) el 144.31% S7FsF SAg4kA
T T B9y, FAHRLS HEH CollAE Hxd
] 65.40%2] S4AtAE Ha EIE YeER It At
59 & 3257 60% eE F2E2 f9Foz &4t
29 FFE FaA7E ACE Yo 20 pg/mL
BoA g2 gy 22 88.00%2F 112.89%2] A
A% FFE UEHo 2N ST Frd A Z2Eg o
A

jm ¢
159 AEAAE BRYOR AR T 25

splatsict
3.4. 2TEZ RLEH AEHAQ L5t ZIYEOAIS HEAf

g &3 gy

-,
=

AFEE FrE AEEAoJA 7 AE(HepG2 cells)Ol
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gt AEs9] B3t 60% ehe 289 AZARE I
oh A e ERS 2435 A= Fig. 29 2t & FEE9
Aol A =(Fig. 2(A)-(B)), olerE&S Agt 2EFoNA iz
(100%) thH] BCl-2% 44.09%, BAXE 127.97%2] &d&
FE eI HHH, 20 pg/mlY BEE A9 &
FE2EZ AYcldS o, dixd i BCl-2+& 83.43%,
BAXE 90.16%2] T A=k et SiTt. 60% oflgr
< F2E Aol A=(Fig. 2(B)-(), &S A3 1F
oA thEH(100%) ™Hl BCl-2& 84.26%, BAX+:
121.93%9] FdFE Yo 5 pg/mle =&
60% Atks oee FEFES Acae 9, dxL
(100%) diH] BCI-2& 94.87%% 71 &2 ohaid whasf
S YERALE ¥, 20 pg/mLY] SE2 A25t9S o
BCI-29] HdF2 ofletEths Ast 153 792 A}
olE YA gkttt Anks9l 60% e FEES A
2gt 25004, 5 pg/mLY FEE AHEoHUE 1, BAX+E
91.09%9] #Ag thilld WHFS Yehfy |ozoz

Biiglon ks 60% oeheE 55 5 pg/ml L2
At IgolAe offe2et At T15(1.44) thH] 0.96
9] vl &S Uehliy ZdE oeld d@seS ERI5k3 o
&0}, pro-caspase-39] YdHFS FH5IUS 1, Alvks
E FEEZ Aol o, I A 152 R+
(100%) =] 55.21%] L&FS HehloH, 20 pg/mL
9] FEE APIS o, tHERFH100%) thE] 93.56%2] &
= ST EHN 7 Al BHoads Uitk 60%
oghE FE2ES AYolds W, ¢SS A 1F
oA= 62.01%2] FEFE YESleH, 10 ug/mLE A
23t 25004 87.19%2 7V w2 Tl HEwkS vEt
HloH, 5=t SEHSE ddwo| gacks 4 B

G2 7 A B ofe 7 FFE vlAE A
o2 oA glom, RS 1 AAEE ohlet Aot 1y
o 4% ROSE Sol=84 etz 94, A iz ¥
4 9 GSHE TaAA 1 £4€ 2470 E7, it

oA AE =AHEZ acetaldehyde”} ZHA| L] &4F
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Fig. 2. Protective effect of aqueous and 60% ethanolic extract of Allium ochotense Prokh. on protein expression in alcohol-induced
HepG2 cells. (A) Western blot images of aqueous extract of Alium ochotense Prokh., (B) expression level of BCI-2 of aqueous
extract of Allium ochotense Prokh., (C) expression level of BAX of aqueous extract of Alium ochotense Prokh., (D) BAX / BCl-2
ratio of aqueous extract of Allium ochotense Prokh., (E) expression level of pro-caspase-3 of aqueous extract of Alium ochotense.
(F) Western blot image of 60% ethanolic extract of Alium ochotense Prokh. and (G) expression level of BCI-2 of 60% ethanolic
extract of Allium ochotense Prokh., (H) expression level of BAX of 60% ethanolic extract of Alium ochotense Prokh. and (I) BAX
/ BCI-2 ratio of 60% ethanolic extract of Allium ochotense Prokh., (J) expression level of pro-caspase-3 of 60% ethanolic extract
of Allium ochotense in HepG2 cells. Results shown are meanSD (n=3). Data were statistically considered at p{0.05, and different
small letters represent a statistical difference.
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pro-caspase-35& /3 FHIQ caspase-3E HIFA|A
NEZAES FUstth(Elblehi 5, 2021). @ehA], pro-
caspase-39] T ZAE caspase-39] HH9| 712
QIEH AJEAPE O] Z71E W3t 4= Qi 2 AF o)A, Ak}
A 1, 5= 9EHoR BCl-2,
BAXS| T2 7
Holt}, ghg,

s & FEE2 AUs
pro-caspase-39] WAFL 7o,
Aslo] Ao R 2% AT AN
Aks 60% oEhe 2255 A3 4L, 20
BCl-2, BAX 9 pro-caspase-32} 22 @iz o] TAs

o] thi Bt AL UERAZET), ol 2% FE of
Ae] ks 60% B2 A i, AzAE] o
S gy g 2R BuEY, ¥ SRUARL

e F7HAQ I 71% A7 28 Ao wokErh
AYA, Aks 555 A3 152 AZAFE &
chai 2ol BCI-2, BAX ¥ pro-caspase-39] &d
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o)H o2 NAAA HZAFEE AAot= AS S5k
Akso] 2] = quercetin®t 2 ETHEEO|ET}
AFZZ AHFT vRA0A AR AEHAE A7
HuEglow, Ambksdt d3-ES T AFHTL vk
A A 2 HS 2483 TAHE farnesoid X receptor
(FXR) ¥ ovA] tjARE 2&sk= amp-activated protein
kinase(AMPK)2] &S 3FAFA]Z]13L, NLR family pyrin
domain containing 3(NLRP3), EGF-like module-
contaning mucin-like hormone receoptor-like 1(F4/80)
o 2 AF AAY FEL2 AA A7 = A2 FRI=EAH
(Cui &, 2021; Molina &, 2003). Atk FE2&52 &5
Sk ADH 24 % 3hjE/0] Sl S5 EdtEolt 3t
Eof o7 ety AEHA 4 9 7 AR B G9E

=

I

2 A= Anbs 3289 in vitro A 2 in
vitro ;Y2184 BEH7HE APl Alvks FE2E2
¥4 oleEn EetEeo|E SES ekl 1o
ABTS, DPPH &tz &4 &4 52 Hetligith, &3,
s 2552 5% 438 giAF T a4 A4S
Uiglon tEo], HepG2 AlZOA ofet2E Gx% AE
g0 tisf M2 BEES FHCE FTHIHoH, B4
AaE0) S ANA 0 R AAaAFH 18 Aks &
9 60% et FEE2 HEE AlZz=4do] e 1t
A3 A BCl-2, BAX ¥ pro-caspase-39] &d= 7|
AFo =N AEAIES JAok= ACE SRIFHU
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