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A Study of Glutathione S-transferase Inhibitors obtained from Allium cepa var. cepa Extract
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Abstract

In this study, an ethanol extract being obtained from Allium cepa var. cepa examins the inhibitory effects on the

glutathione S-transferase and the separation had been done by silica-gel column chromatography using various eluents, such

as ethyl acetate, methanol, and 50% methanol. A volume of column fraction was 50 m{ and evaporation has been performde

by the rotary evaporator under reduced pressure. Each fraction is being examined by thin layer chromatography and the

UV spectrum at 365 nm was used to investigate separation patterns of spots on thin layer chromatography. When the eluent

was changed, the spot patterns showed another different pattern on thin layer chromatography, so on. Fractions showing

similar pattern are combined and eventually, three fractions are obtained. Each fraction is testified to examine the inhibition
effects on glutathione S-transferase. All of these showed inhibition effects on glutathione S-transferase. The GC-MS shows

that each fraction contains more than 2 compounds.
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Aol EAshE 2E BEAle BEE A AR=R
B s 54 22 disf Bdele] shEag2 shar 3
o &, 449 AAES YFlM FdEHE A2 7HA =4
=450 A% e Histetr] s AR AAAY B
o7I1FE 2 Ytk Hiol &, Alet, L&A {7 k=Y
U2 F2 HAAA A 7t Woi7} o] FojA| v, v A
249 7] sheEdl @A ol&Z (xenobiotics)o Hi A
€ sE a0 3 = A-go] o]FojXint sjFaao] <
g =3} g2 vk FEfoll mhet phase 13} phase 1T #H-5-9]
F 7HA2 2578 Phase [0 &3t BHo 2= ARRHES,
Zrks 123 7kl whs ol Jlen, fdE =2l
FA7), A7), obil7] S 22 A B WA &

T U

€715 HAYA7]= whgolth. ¥h e phase 1T ¥H-3-2 Z 3t
-S(conjugation) © 2 phase 1 §H-3-of| 23] AAH 2-87]9f =
ZE}E] 2 d(glutathionyl-), 2552 d(glucuronyl-), SH(sulfuryl-)
7] 52 ZTPANA FFESY +84S FHI F o
952 5 AEA Hez wEAvle F53 Bt
(Armstrong RN 1987).

22 el & AP 8 A (Glutathione S-transferase; GSTs, EC
25.1.18, GST)= 1961 E2oj A X-& HAEgon, 1970
Ao o]28 SFEE]2(GSH)I chloro-S-triazineA| A| 24|
]l atrazine®] Z3RE-S-of 23| GS-atrazine E3HA FAAS F
3 AzAE F=3 ot AzxA o digt sZEY &4 W
AT o Utk AFETo|A AZo = AE SFEHER A
gaidrt RuEthDixon 5 2002a). E3F GSTo] A4S
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B, 3714 Alat FollA TEE AL, Al okt FollA GST
84E50| B35 tKSheehan S 2001).

SFEEL A9aa 9 7|52 €44, 27 ot
o ZALOlE, off T 2 WA e SFEEHE
(GSH)Z9] 2335 Zmljsh= 2 > Z(Johansson & Mannervik
2002) QA olEE =0l et AEAES T 7SR St
s SdEA Z+E Aa DS Wl QL 7 3}
SET} HFF At AlZZW A (retention) R Fof
oAt A DA 2 A9 7]5E 2=tk EZE mercapturic
acid®] A A oA ASZ DAE Hofst= Aoz &
A QQth(Habig 5 1974; Mannervik B 1985a; 1985b).

Zoeee AgaLse] BAFE o 50 kDaoR 2527
kDa?l 27]€] 4] E-f-H(subunits) . 2 - 55| A(homo-
dimer) 9 o] ZF-o|FA|(heterodimer) 2] &4 T dolc}. z}
AEFRE F A9 =Hleg AR L, AL 5
A 2 e 713879 A4S HE =21 SFEE2(Glutathione;
GSH, 7-Glu-Cys-Gly)®] ZHh3-3 Svljst= 2= WA
THMoons A 2003). 3 HA =932 ZFELE](GSH) 2%
29)(Gesite) 2 N-2Hetol SiAIahu, 18071719 F7)2 ol
ol Qa, a/B-FZRE ZHo| 3719] «-helixes}t 4712 B-
sheet= /g =]o] Qlth A WA Z=rj|Qle] &3h= ApAdS Al
d SFEER 259 84 34 WNE =2 5ol
7 e, ZH5EY B9 g =A(tyrosine) 7], A&
AlR(serine) Zt717F B/ S4 27| H&S oh= Zow Hu
= ¢ tHDixon 5 2002b). F HA =H|Ql-2 A4 7| A AT
FLl(H-site) = AZRKlinker) A F 9| C-Lhof] EA e, oF
87~2107k%] 9] Zt7]=2 o]F oA SQlth

oA U Ad(anti-cancer drug resistance)S AH317] Y&
AFE 3F}2] mechanism A2 o] HI|A WAL
A GST EAEE29] dHg o] £713)+= A o|t} Batist $(1987)
2 adriamycin-resistant human breast cancer cell line(AdrRMCEF-
79 HAT o A WA EZA A= URbA|ZO] H]3)A] GST
Aol 45l S7HE AL, o] F7HE B 5 90% o)4dol &
HEA| o A= A o2 WAE A ¢ Pi GST BARgo|2t
I B3}k E3F Fahl 5(1993)2 Hl9FA| 7] mammalian cell
oA GST #AEES EAAZEY FYAA chlorambutil,
melphalan, cisplatin®] 2J3t WAdo] 24 Zst= et B ust
et o] g 2352 mammalian cello 4] % GST EAH§
=9 Bkt HE2 ¢ 3leta oA AMEE L Q= alkyating
agentsof| &3t AEE] WS FEAZ = Utk A 9
ngte}. webd £ GST Asie A, 53] €Z3HA19
LS EolE Wtez 7 & Utk

B A= oFul(Allium cepa var. cepa) FE=o|A GSTE

de Adfste 28 AT Fofl BE Fo=N FF
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1. A" =
2 Aol AR ke = FatellA BakE RS A=
AP st AEARES AAR Foll A=) HA

A FA A Azt FEsh=t ARSI

2. Al

SFEEIR Ag 549] 7|32 AR 1-chloro-2,4-dinitrobenzene
(CDNB), 1,2-dichloro-4-nitrobenzene(DCNB), ethacrynic acid(ETA),
cumene hydroperoxide(CP), 4-nitrophenethyl bromide(4-NPB),
glutathione A3 A| = AREE S-hexyl-GSH, hematin2 Sigma
Chemical Co.(St. Louis, USA) A& A3} T} Potassium
phosphate(monobasic), potassium phosphate(dibasic)< Kanto
Chemical Co.(Tokyo, Japan) A|$&, sodium chloride+= Duksan
Pure Chemical Co.(Gyeonggi, Korea) A|=-Z, potassium chloride
+ Daejung(Incheon, Korea) A| &2 ARSI 1 9 buffer
2 WS7] 919 ASE AlGKEL 9 L 57 Aok AMgS

" 77|

FZ A& 9} silica-gel column chromatography £3 9] 52
AzE= Y5 AZ7](Martin Christ Alpha type, Germany)E A}
2351931, 23] 74 7](Utra-Turrax T25, Germany), 223 1}
2 7](Sonics and Materials VC-375, USA), Z7] %% 7](Mighty
Small SE250, Hoefer, USA)2} ELISA reader(Spectra Max 340,
USA), incubator(Boekel incubator shaker II, Model 136400) %
UV/Visible Spectrometer(Varian Cary 3E, Australia)E ©]-23}
St} PCRL Thermo(Waltham, USA)A}S] PCR SprintE ©]-&
3131, DNAE A7| 9% A+ Cosmo Bio co., Ltd.(Tokyo,
Japan) ] Mupid-21-& ARESIITE w2 7] Y Fat &
A= H]A Bio tech.(Inchon, Korea)A}F2] Clean benchE o|-&
st o vl ¢J3l Vision Scientific(Gyeonggi, Korea)A}
9] Shaking incubatorE ©|-&3t3L, #HAE Hst7] A
A5 8]7]= SFAALS] HMVC-250 IV} Micro-17R(Seoul, Korea)
= ol-&stqich HAIE E4st] 17t 253 w4 7] (sonicator)
= Sonics & MaterialsAF2] VCX 400(Danbury, USA)S A2-3}
%31, Vortex Mixer+= Thermolyne(Iowa, USA)AFS] Type 37600
MixerE ©]-&3}4th pH meter7]+= Istek(Seoul, Korea)2] p25
£ AHEsElaL, 71810 E4E2AE #1384l HitachiAK Tokyo,
Japan) U-2000 UV/VIS SpectrophotometerE A3} % T}
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SO AZAIZ Yot 2EE 400 ¢& 20 W]o]Ao] §
0, 70% olEE 800 miE Aol A 2417 AHel] 2T
Fo] i) AT} T de BB AT Yo
23] 6 AABAIL S-S Fakick of olztele] piE
=243}l 0]Z 9] rotary evaporatorof| A ¢} EH=5te] o
o 1,000 mlT 30+5 g2 FAdo] U= gele FTH HA
] gel 15.0 g& 100 ml =220 €3]A]7] & 0.1 N NaOHZ
Hgste] p 797 HES sholch 44 SAL rotary
evaporatoro| A 7S} 3ol] =391, Fao] wehEo| &
A1A GST EAAs] AE 9 silica-gel column chromato-
graphy©l] AR&-3} 1t} Bthyl acetate, W g2 E 50% H|EH-29|
silica—gel column chromatography®] £&N o7 AlL314 11,
Zto] BORE 7eh-5ET o) GST 4 B4 A3
3}t Silica-gel column chromatographyol| A &%
2|5t A GST QA 3)A1E £ 42 tha
Ztt HA ethyl acetateo] @EHH silica-gel S AR S
, =0]: 75 cm)o]] 30 cm 0|2 FZA|F 1L, sea sand2
EHS §2 e mlgkEol &3iA1X1 27489 10 méE loading
Sl th 18]al ethyl acetate 2 8-=3}Hth 32 50 ml/frac.
SR B3I 22 EFHES TLO(RZN-E1H: ethyl acetate)
o A gt & 365 nmoj|A] chromatogram 2|5 &215}%]
t}. Chromatogram E-2|7} Z-& B3 E-2 W o}A] rotary evaporator

oA A 5T F GST BAAT S sHATHEE A).
225 chromatogram®] W3}7} Uehbd EmiE wlgE=
HHLo A 852 SHRL, 919 22 o E E2%= chro-
matogram-2 TLC(Z 7)) &4)j: ethyl acetate:methanol = 8:2)0]| A]
shelstglon], F5e oo GST T4 AH @S shact
(3 B). nf R To 2 50% HeS 2 FE519 3L, chromato-
gram 28]= TLC(Z 7]-81)): ethyl acetate:methano = 1:9)0]| A]
selshglon, 53 Fol GST SHAs) S shairhe
g Q).
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2) Rice glutathione S-transferase2| 2¥& 4 MA|

Human glutathione S-transferase®] 9F& 2 A A= Bae IW
(2005)9]| 23+ pET-OsGSTF3/BL21(DE3) thaF uHal upi e
AHE3F T HA pET-OsGSTF3/BL21(DE3)E e wa3s}7)
A3l 30 pg/mle] kanamycino] Z3He 10 LB HjX]of] 2~34]
7F ¢ 37Co A sl th. UVE ODgw(optical density)
HE 37451 03~040] o|=2H, HARFE=AY IPTGE T
F=7F 04 mM HEE H74g F, 7 8249 A a&S
et = AIZ7HA] vfeFste] ik ‘Q dE F=otith i

=3
=

B A AsfAll Wt AT 727
e jgde Y5 7E ol-8ste] 47T, 10,000 g,
A FH 20T YF Eostcy diF Ed
H OsGSTF3 A+ 20 mM potassium phosphate buffer(pH
7.0) 5 mE FLIAY FH, 253 75 0|88t 4T,
30~40 watts, amplitude 8%(EZ2] E. coli o T3] Z74) 2A
o2 1087 AEEhe Bstdc olu el BYe do| B
o] MStE 2 e 9ol AASITE F T T 10000
g 4C=20 #3744 E2st] iy} o2 N2 EeEs
< B8t o714 @ AAAES oA AHEEE 20 mM
potassium phosphate buffer(pH 7.0)2 &3} A]7] GSH- Sepharose
T+ S-hexyl GSH- agarose 213} 23 I Z2olETd o] 1 me
/min®] £E2 ZFn FHAIZ o] ff A=utEIH T
01] FE2 =017] Al SR Y ARG FHTHA 2-3
W ZH A Y WY EZas A A5 $9)
50 mM potassium chlorideZ Z 353l ¢J+= 20 mM potassium
phosphate(pH 7.0) €9 100 m¢ A= Z2& F, ODygix =
Bsto] o ol BaBL Tashx) g el 10
mM GSHE Z33}1 9l 50 mM Tris-Cl(pH 8.0)& 0] &3]
IZ2ulEIg o] BoUd 45 1 m/min?] £:2 85
3191, Poj B3L GST2| 71241 1-chloro-2,4-dinitrobenzene
(CDNB)9} 2 FEHE|2(GSH)2 2 GST &4 % ODxoe
Aol £ FHES YL mol BYY wop 20
mM potassium phosphate(pH 7.0)2 8A]7H¥] 3 FX3}%
th A" 549 $£4%E SDS-PAGES £ &213t4

S e
M el

o, BE AYE HAY WAL 18] 4TA Ay}
it
3) EMEIO| HEkml 540 BNE &X

Rice glutathione S-transferase®] Tl 2l A F-2 Bradford
wdel ek 24sige
& EEUAR A8l BE TS A4 H, Tl
=S ZHohz ol 4319t Bio-RadAle] iy A
Aokt AAE OsGSTF3S A2 oAl 10 B7F ¥h-eA|7] &
595 el FHES 2Aste] Balde] S AR
k.

Zeta BFYS A QT BE B9 GSTO 354 <1 714
1-chloro-2,4-dinitrobenzene(CDNB)E E35te] %= 671X 9]
7185 ARESHTE Z3 wEgof tie 7] &= Aol
1,2-dichloro-4-nitrobenzene(DCNB) & A}g-5t4 T &4 Wi
2% golo} 7|4, FREEGSH) HAE EHE ¥, 340
nmoj| A UV/VIS spectrophotometerE- o|-&34 18 S99 &
= HIE SASIAT 524 4 dYe 18T | umol 9]
AR B Soishe Tao) oz Bolstsrt 71
et S S RS Table 10 YehfQich 223 a4

=, 595 nmoj| 4] bovine serum albumin
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Table 1. Reaction condition on GST activity

b

e
Buffer GSH*  Substrate® _
Substrate mM ! -
(500 1) (mM) (mM) ( en
CDNB 200 mM
(340 nm)  KPB® 6.5 50 50 9.6

* GSH and substrate concentration refer to final concentration.
® ¢ -molecular coefficient.

¢ KPB refers to potassium phosphate buffer.

9] & pHet H| A 2== 2H7F 9.0 55Tl AL & Uebyt:
I(Cho & Kong 2005), GST &4 &4 #afe} Bd AF
271 Cho HY(2007)7} €13l 718 5=9 % pH 8%, =
=9 9% 5= ISt

ot & &

bS|

400 g2 AZF FohE 4204 70% oL E AHAIA
FESHAAL, AYstol w55t 92 ALY FE2= 150
g2 100 m¢ HEkZof &3 A|A TLC(A7N-Lml: ethyl acetate)
o)A chromatogram £2& I8ttt E3L At &
= 150 g& 100 ml S/l &A1 &4 pHE 5342
Uehta, o2 0.1 N NaOHE ZH A3} pHZ} 7.971 =&
3t $of] TLC(A7|-&: ethyl acetate)of| 4] chromatogram 2]
= splsjol A4 Wz} 2 vmakgch TLCAOA 4%
9] A&7} spot ©]5 3} chromatogram 227} A4 A HET} ¢
Z7 YERA, ©]E rotary evaporatorof| Al ZHetste] 553
o2 100 m¢ Hgkof ThA] L3 A]A silica-gel column chromato-
graphyol| Al £8]& A| =3t ZAsE Al 29 glutathione S-
transferaseol|] Tt 24 A3 AES T A= Fig 29 YEk
WAL, GST &4 Asfoll F-9/d0] U2(p<0.05) Z2lst3d
o} Z22]32 0.1 N NaOH=Z g% A| 25 AYste] 553 &
o o]& thA| &3lAl7]= Sl = ARESE M EE-9] Glutathione
S-transferaseo]] thet &4 A3l A2 Fig. 194 Yehf i,
GST9| &4 Adfo] ool glas Zelstsich

AQE FE555 WHEol &€ AL silica-gel column
chromatographyo]| 4] ethyl acetateZ £E3%F E3(EI A)9
GST &/ A3 A3 2= Fig. 3o Yehfi )tk Fig. 3004
HE vkel o] GST 84 Aol #2440l A=(p<0.05) A
°o2 YT

HerE2 §&dte] 42 E2(EE B9 GST &4 Al
A3 A= Fig 49 Ueh itk Fig 4o|lA Hi= Hie} o]
GST &4 Aol F24do] Ae@<0.05) A= Yehylth

% a4

FGYBIE

50% HEER §&3t A HY(EY 0O)Y GSTEA A
afoll tigt AF A= Fig 5o UehlilaL, GSTO] &4 A
ol Aol A AE<0.0522 el
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Fig. 1. Inhibitory activity of methanol on the glutathione
S-transferase. The Allium cepa var. cepa conditions as follow:
-Hl-, control + enzyme; -A-, control + enzyme + MeOH
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Fig. 2. Inhibitory activity of ethanol extract obtained
from Allium cepa var. cepa on the glutathione S-transferase.
The Allium cepa var. cepa conditions as follow: -H-,
control + enzyme; -A-, control + enzyme + Allium cepa
var. cepa extract neutralized with 0.1 N NaOH
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Fig. 3. Inhibitory activity of ethyl acetate fraction (fraction
A) on the glutathione S-transferase. The Allium cepa var.
cepa conditions as follow: -HMl-, control + enzyme; -A-,
control + enzyme + ethyl acetate fraction
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Fig. 4. Inhibitory activity of ethyl methyl alcohol fraction
(fraction B) on the glutathione S-transferase. The Allium
cepa var. cepa conditions as follow: -l-, control + enzyme;
-A-, control + enzyme + methyl alcohol fraction
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Fig. 5. Inhibitory activity of ethyl 50% methyl alcohol
fraction (fraction C) on the glutathione S-transferase. The Allium
cepa var. cepa conditions as follow: -lll-, control + enzyme;
-A-, control + enzyme + 50% methyl alcohol fraction
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0% ol ke 2ET o Al FEAD

$3E vk 222 FR40l A SN S pHE
5.34¢1 2FAkA o 2 UEhgth 183 o] €S 0.1 N NaOH
2 At o TLC(H7H-81H: ethyl acetate)of| A 2] Eel= &
7 A Et} chromatogram®| o|F 9 £&7} FHojt A o= 1}
Shea, GST T4 Asfel= ool 9l Zo= vebyth
Silica-gel column chromatography©l] 4] 0.1 N NaOH 7] %894 9]
22 = ethyl acetate(323 A), methanol(F2 B), 50% methanol
(#8 O &=313, =49 4 £89& AYstol w53t
GST 84 A3 A= stAch Al 72 2% GST 87 Asfjol
ool sl Aoz Yehyth 2 £82 GC-MS spectrometer
BH0IA 5 55 oldo] Tl AT T4 BAL A2
Aolghe AT o5 B Belel 72 7ol Baw A
o2 AlgHch

gas g4 AsAll Bt I+ 729

E A3l Fotjata 20139 % A A7y 2 Yol o}
of drEgen, o A=Y
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