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Abstract

For long, the liver cancer always is in the first or the second place in the
death rate in Taiwan. The studies in the few years shows, HBV, HCV, liver
cirrhosis, drink excessively, and aflatoxin ...etc.; the reason that above all
causes liver cancer. According to the statistics, the patients of the liver cancer
of the eighty per cent in Taiwan are all caused by HBV. At present, there are a
lot of the chemistry treatment drugs for liver cancer treatment. However,
because the rate of the recurrence is very high, the amount used of the
chemistry treatment drugs will be higher and produce the drug resistance.
Therefore, the drug chemistry treatment in the liver cancer must be more

explored and developed.

Formerly, the studies find, from the 6-shogaol compound, a kind of the
ginger; it can cause the amount adding of the ROS in the cell with consuming
GSH massive in the liver cancer cell, and causes the apoptosis. In the
experimentation, by increasing the inhibitor of the NAC into the ROS, find that
it could protect the cell effectively because the ROS from the 6-shogaol causes
the apoptosis. But still, the part of the cell will died, and show the 6-shogaol still
causes the death of the liver cancer cell from others.

In the first result, the cell of the liver cancer, after extracts the 6-shogaol



from the different density of the ginger; the survival rate of the liver cancer cell,
can decrease because the consistency of the 6-shogaol increases. Further, from
the data of the flow cytometry analysing, the 6-shogaol will produce the large
ROS in the cell of the liver cancer, during the first to the third hour, and up to
the consistency of the 6-shogaol increases, the cell cycle of the liver cancer cell
will be changed; On the other hand, the result, tells that the 6-shogaol will
induce obviously the cell strain of the live tumor to produce the ER stress; still is
alive the ER stress after add the ROS into the NAC inhibitor.

Integrate above all the experiments and shows, the 6-shogaol compound
from the ginger will induce the cell to die from producing the large ROS and the
ER stress, and both of the ROS and the ER stress will become the two different
alone ways for passing messages. Finally, look forward the Anti-cancer
mechanisms of the 6-shogaol abstract compound from the ginger could be

helpful for liver cancer treatment.

Keyword : liver cancer, Hep-G2, 6-shogaol, ROS, NAC, ER stress, apoptosis
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ER stress : Endoplasmic reticulum stress

PERK : protein kinase-like ER kinase

ROS : Reactive oxygen species

GSH : Glutathione

P/S : penicillin & streptomycin

FBS : fetal bovine serum

DMEM : Dulbecco’s modified Eagle’s medium

PBS : Phosphate buffered saline

EDTA : Ethylenediaminetetraacetic acid

MTT : 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
ELISA : Enzyme-linked immunosorbent assay

Pl : propidium iodide

DCFH-DA : 2°, 7’- dichlorodihydrofluorescein - diacetate

SDS : sodium dodecyl sulfate

BSA : Bovine serum albumin

SDS-PAGE : sodium dodecyl sulfate polyacrylamide gel electrophoresis
TBST : Tris-Buffered Saline and Tween 20

SDH : Succinate dehydrogenase



NAC : N-Acetyl-Cysteine
GSSG : Glutathione disulfide

NADPH : Nicotinamide adenine dinucleotide phosphate
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7o T ESe - WA R ke ) Tml PBS buffer [pilfd™ » fjlaf ot = 55§

E’Vﬁpi‘ﬂﬂcfiﬁf—% o I'] flow cytometry 737 > #l% ROS [ i Ll

2.5 AMaEpY S T (Flow cytometry » =V e fs)
}-{%’]’ 3x10° [y Hep-G2 %E'ﬁﬁiiﬁﬁ%& 10 cm i‘ﬁ%l" . fijﬁﬂElﬁﬁlﬁﬁﬁf%é » F =
BT Hﬁﬁ%ﬁz | 1xPBS buffer JRE[y-* » 17 mf»‘, 1% P/S > I'} = 0.5% FBS

9 DMEM i #ifk - 5% 24 ] [ 5 [ 1 L 5501025+ 50 (ug/ml)
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9 6-shogaol B ['] » Hhi 12 0 AN « R AR K
El@i%ﬁ%iﬁzq’sr;%l 15ml 3 RS- i AVl > '] 1xPBS buffer J{1 -~ j“’r}[ﬁ’i,fl il
ik & = [l fEE =71 07 2ml 0.05% trypsin / EDTA » HYfEi#s 37°CfY
AHVER AT 30 Fp o SVl PR B R R R R
T4 > IV~ = 15ml FEo H'F' J%%]&F[[ﬂl trypsin 3fl[et }E{zjﬁ?ﬁrflqm&q;g
[ i AVl e ') 1500 rpm BES 5 5560 > BIFIAVA R R o & [E,Jg[f&w
ﬁ&’ﬁﬂ = PR (i Arad 10 %ﬁﬁﬂﬁﬁi » 11 1xPBS buffer ié[ﬂ'PBf ’
FlBEG— K BRI R > 2 R RE - R P P Y
5910 ™ BRI < BT Fiﬁ?:%ﬁ%gfw— - o HE o Iml
TO%FVFIFE - [')E"4C(7J‘1~F|—* P18 7 Eij‘ J 1500 rpm EEw 5 55&H o
PRI B R T IR R P AR EREE S S 10 B
Ja >t PBS buffer [F[IPB}‘_’(HIﬁV”EIquE[JEI #:ﬁjjjﬁr, [ R E 40pg/ml
[ propidium iodide (PI)> vfg[':zmﬁﬁ TS R e 40 5348 0PI E— FEIAESL Bk
PRSI R 7 T PL D L O AP R
7+ DNA = RNA ElfJg&?ﬁL%ﬁ[ Ift] > % F5F1 flow cytometry '] 493 nm ~ 630 nm
W=V A R F‘“’f%’:é ATV > T AT I R T A

o [

2.6 Caspase-3 7 P (Flow cytometry » =V 1w &)
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}Iﬁ’ 1x10° ¥FifiY Hep-G2 %E'ﬁﬁiiﬂ‘ﬁ%‘& 6 cm iﬂﬁ S ’@]: 12-14 ’J‘Eﬁ%ﬁE[ﬁﬁlﬂﬁﬁ?
o Ui A EL 02 10 ~ 25~ 50 (ug/ml) fiY 6-shogaol Z:*ﬂ‘fﬁ T e kﬁ% 24
'J‘E\ﬂj ES ﬂﬁ’ﬁ% Jg@%%ﬁ&qéﬁ%g‘ 15ml %tgf%lﬁffg«b\ﬁf[l » 1xPBS buffer J[{1 [y
o RN & = A FEE S F > 90T 2ml 0.05% trypsin / EDTA
E’Vfﬁ{ﬁ? 37C ElfJﬁElﬁaiﬁ%FﬁH ISR F R h&jff@&iﬁ%i'g%“# A
%%E'ﬂ%’:ﬁﬁ%ﬁ IV 2 15ml B ”ETF['F'@%%WQH'%D trypsin fﬁ'[‘ik T
?J;?Elﬁﬁliﬁzﬂ'ﬁ% [fl'%ﬁ%b\ﬁﬂ[l’ﬂ 1500 rpm EE= 5 55 F| E'J‘{ﬁflfl 1 xPBS buffer
HNERY® > BEeT AR HEfk - S0t 0.5ml fY BD cytofix/cytoperm slution
oaFw R VFLF'I'YJJ‘J‘ 20 si¢H - ') 1500 rpm EEw 5 J5é# > = BD
cytofix/cytoperm slution » v 27 ™[I 0.5ml 1xBD Perm/wash buffer & jaf!
farRg v o 1) 1500 rpm B 5 534 [RIEEENE - 917 100ul 1xBD Perm/wash
buffer FRIFAF M@ > =20 20ul antibody - E'I:ZHEI'_I\ 30 55&Hk - I'] 1500 rpm H&
o 5 A R HER > gt 1ml 1xBD Perm/wash buffer & 1EAF > '] 1500
rpm FES 5 7T RiEVER - 17 0.5ml 1xBD Perm/wash buffer ¥55F &

0 I'] flow cytometry 7 17 » #1%< Caspase-3 fVigh{™ -

2.7 Apoptosis 73 P (Flow cytometry » Jh=V3F 1w &)
;[EJ, 1><1()6 I;JFIFIU Hep—GZ %E'ﬁﬂ?ﬁ%‘& 6 cm iaftl <:" ’ '{%ﬁ 12-14 fJEﬂj;:EIqﬁ]EF’_Iﬁ%T:

o PRS0 210 25 50 (ug/ml) 19 6-shogaol = BEEE T -« Hhik 24
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IR R ATE OB RIS = 1Sml T REE i > 1XPBS buffer I
o IR R = [AIFTES = 07 2ml 0.05% trypsin / EDTA
Wefers 37C AL BT T 30 7] o TV APEREE B R SR I
iﬁéf'ﬂ%@i%ﬁ » IV~ 2 15ml S ﬁf[lﬁlfliﬁéiﬁif[lﬂl trypsin iﬁ'[‘gt Sk
?J,%Elﬁﬁiiﬁzq@i% [HIE%@\”ETHI’J‘J 1500 rpm EE= 5 55 F| E'J‘(ﬁﬁ@ 1 xPBS buffer
IRy > BES™ AR ik - I 1ml 1X binding buffer (A akgiz » p
?E'ﬁ%ﬁ Eb Sul {1 FITC annexin V A1 PL = Rk 1 SRR 19 >
[ 15 538t - PR T 1 TR T flow cytometry 34T o 5
apoptosis [ |~ o

Annexin V pL- 78 (=R i3 5 T4 (Phosphatidyl) i3 ff o4
] o AV A VR AR ,%E"iafﬁ%ﬁ JTAE I 87 U B A VI R
ﬁﬁa‘ﬁ%‘&*ﬁ% PO - f%p%ﬁ@ﬁ AR > ) P f@ﬁﬁ;@;ﬁ
B AHE A9 =2 DNA %fl > 1753 flow cytometry 5347 Annexin V= PI

FUEFA S - [ apoptosis VAR -

2.8 B

2.8.1 AFMat | Sp 1BV DY
}-I?]’ 3x10° ¥y Hep-G2 %E'ﬁﬁiiﬁﬁ%& 10 cm i‘ﬁ%l" ’ fijﬁﬂElﬁﬁlﬁﬁﬁf%é > [
R £% 50(pug/ml)f~ 6-shogaol %%%S"PJ T [ﬁjpfji—ﬁgﬁﬁ ﬁﬂ%’![‘o v 36~
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12~ 24 P FIFE A o PIRTESR RIS PRE A TE Sl sl R = 15ml
BECHTH T ') 1500 rppm BE© 5 538 > L= HEfk > 9 1xPBS buffer T [fi
A s ﬁ;{ﬂw&%_ eppendrof [[1>I'] 1500 rpm &&% 5 5546%  F 2 ik -

S B4 PT 2001 SDS lysis buffer » 75 53 o[l fﬁiﬁi&@ﬁ%’#
A 2L > 1) 12000 rpm EE = 10 55 815 PR AT - ELATR O RGAE

RS 1 -

2.8.2 I IFTLE
}Iﬁ’?ﬁ?i&%ﬁ#,BSA fiel = 553 £75,0~0.4~0.8+1.6~2 (mg/ml)> |TE {7+ eppendrof
I PR EG 150pl » SEHIFY S VETIV Spl > %2 14501 19 ddHO YA » T
eppendrof |1 o [il&f] protein assay reagent > - Jpw‘éfﬂf“"f[} @ﬁ (E[J?F‘PF[} Ay
eppendroff[liﬁif’—‘, . E}ﬁ?*’ip 1 150ul > HoE 600CH3‘7$I’§/ el ] EJJ: }H =] ([t e
Y FI’V 100yl FfErH¢ 96-well iﬁ%ﬂ"ﬂl » B 100pl 0 H[SHISE
W= 53T, (ELISA reader) I'J34= 595 nm [l 5k fifi o I JTQLEFE#IEI@EHE&L
U R 2 RIS TS 2 BT S B TR -

2.8.3 irf 1TTEI
S S 13 AVIRAVIAREE i NIV ED > H 6xloading dye K PR =

200l & EIL I S 538 F i U R R - TS 10% SDS

PAGE gel » JRJEFORff 1 > I'} 1xrunning buffer + 100 fAFf (V) 325
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¥ 100 53 4 -

2.8.4 Sf VT,

pi= ﬁEJ 6 9= 3M paper #[! 1 3= transfer membrane> }Iﬁ’ 3M paper 3157+ transfer
buffer ﬁFJE'J » transfer membrane 3% 7 ' Ififf (methanol) |EF H %Tﬁ HiN i o
=" I"] 3 9= 3M paper - gel ~ transfer membrane ~ 3 9= 3M paper V{3~ >
SRR S o T IR A adpp s o F TR RS 100 22

YHy (mA) HEF 100 534 -

2.8.5 p/B-RIRTTE
H@i?ﬁ FHY o }l‘ij’ transfer membrane f?%i?ﬁﬁ[@ﬁ%%ﬁflgfl@ﬁ}iéi IS [ﬁj )
- J*UH‘J%T [fil & [~ %¢ (] blocking buffer Fl> ™ FiEl e shaker FHER 1 {4
P o M TBST 5k 3 73 2 7% 10 578 F| (M I 170552 RIA T 1
A &ﬁuﬁa » H fF['T} 4°C shaker FZ2 8% overnight - ©'] TBST &1k 3 % » &17%
10 534 > F| |7F‘Ef1 “&T}Uﬁﬁ‘ﬁ' EIUS S A ’&ﬁdﬁﬁ‘ i fFI'T‘ij’iEL shaker 3%
R | DR - #1 TBST JE 3 75 0 50 10 758 » J8 50 )15 S
(Western Chemiluminescent HRP substrate) [=F'] » EJJ‘H%]% oA SR e

K (LAS-3000) 35 5347 o
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3.1 6-shogaol %™ J@“ﬁ%ﬁE'%@iﬁjﬁﬁ@E{%%

SRR T LY~ 57T Hub-7 71 Hep-G2 RS 0251025 -
50 ~ 75 ~ 100 ~ 200 (ug/ml) p* 6-shogaol EiZf! 24 -] Eﬁ % o B MTT 73 T’Tﬂ]ﬁfﬂ
At = JH E’t‘i Ve 5 Mg (ELISA Reader) [EJEU1EIH«< 570nm [& 1%
A ) R G IR S ORI % o IR B - Huh-T
[ Hep-G2 7 6-shogaol U™ + B SEEFMLE T + FEFOToges
144 R S SRR APV IS S RS o (e A
6-shogaol +ﬂ?”7 [ﬂ f JEJI@%jEIun ; [f' ,Kfﬂ““‘ ﬂ]ﬁrﬂjflqwﬁkwb%‘ 3 FBAS{ER]
77 51| does-dependent AVISH o hy = A5 Q%ﬁ' PEEEE P > Hep-G2 AF!
T3P 6-shogaol flaf 1w = gl » e pul™ Huh-7 @4 % = pIot il
[E-MTT assay fUafifN [l 18 £ > Hep-G2 %f%T 6-shogaol [N 4 35 [&l (LDs) >

955 50 (ug/ml) (ﬁ%‘ﬂ la~ 1b) e

3.2 6-shogaol 35f Hep-G2 A ja Jt B froieh [~

BRI Pl o o RS 5 'F'?EEFIT SHE BRI
o AT I AR B (PR R BT
TR FYZH 58 (Apoptosis) » B8 F g Al > fs el s Tk Eﬁﬁf‘ 1
??‘J?&%%?TQH' °
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FI| 2 B RS20 6-shogaol B f! i Hep-G2 Afa & ;%Elff[‘ﬁjﬁd s g
FAE IH 6-shogaol 50 upg/ml BEl VA > FPU@EIRRE | Z s & flahnhl
%\4 » [ 6-shogaol FElf JEﬁ [EEE AT APl ~ 3= Flfj'[ﬁﬁﬁ/ﬁlﬂ[lﬁfjpzj

B [ﬂjﬁii' £ | time-dependent [V (ﬁ%ﬁ‘ 2)°

3.3 6-shogaol %] Hep-G2 %E'EJGJPJ?FI,‘[?% [“P2 (ROS) fUzyZE
FHELF Y MTT assay [V =141 » 6-shogaol Ji'I'] J}k'sr]él@ﬂlﬁjﬁiﬂﬁﬁ%lﬁﬁ}
Flfff;dﬁﬂﬁ R JWU?F,H',&JEI [%Jﬁ“ﬁ{ElﬁuJF | > 6-shogaol =3%E " Elﬁcduhlﬂ
~E ?F’??Ei ROS fiurk % iﬁﬁ‘}%E'ﬁ'ﬁﬁ&d > PNIEZS TE - # R 55 47T 6-shogaol
DAL Hep-G2 {11 [ (1352 ROS iy 81 4] -
5 {#|®|] DCFH-DA nﬁ%ﬁz ROS %“fa; [ZI') > Zdi##Es5 DCF > b=
488-530 nm U EEE N ¢ S ARCEDUIVRT L AIPIRASEIE I T ROS 5
EEIU'[‘??%J ° Hep-G2 af @75 S0pg/ml 6-shogaol & f! 1 'J‘E?ji?? 3 'J‘E?-j % 0 [

_—

* DCFH-DA 3= s 3 F[ 2 [ w555 fr o ﬂag\l%’g* 4 i Hep-G2 SEVEIRE R
it 6-shogaol AN IFVAIHAE AEIES » ROS fY F VE [ PEBEAV IR RSETp

= % (i 3a~ 3b) -

3.4 6-shogaol %] Hep-G2 i Mo 5 HHp5Y2%
ROS L~ FEHFIERo 3 > PORTSipe A o SR

s HOES S K DNA G D > H BN DNA

17



damage » ;& H: Tff d5igk DNA E#FfJ'EIfJ?EﬁLIfE[ﬁEJ o Bl | F Ik %1% Hep-G2
HAE a5 o 5?, %[ 6-shogaol 5’???"';%&3@ ROS & & d¥igh o

LA %Q?ﬁil_@?ﬁ e A PV IR (GL) -
73 1E“§W’7 LI HIRET (S) > EE R R - |§,’§BE§]‘W (G2) » FJI DNA
58 damage [} » DNA 73k }ﬁfjﬁ@??z%;lﬁéj e aLEP I'EI'F‘?{@‘F-’{& Sub-G1 [
1] - Hep-G2 A Vw7 0 ~ 10 ~ 25 ~ 50 (ug/ml) 6-shogaol %ZF! 12 JEJJ: ESNIE
SR > T PLEEw > R Af o g Pl sl - B 6-shogaol Py -
A B Sub-GI P14 I - EUSTRASE (A4 > Sub-G1

ORI LS 25pg/ml B AT 3% % £ 5 RS 2] SOng/mi I -

T Q0% VT F Sub-G1 K (i da ~ 4b - 4c) -

3.5 6-shogaol ¥] Caspase-3 Flfj%%ﬂf
ALV 471 - 6-shogaol (7e57ah Hep-G2 [IUREMEH - FF L T
[ Sub-G1FVEI LY Sy < Hy Sub-G1 3 - ;Elqmlgnf’j Fl?’@’aﬁ“ﬂ“’{
VR PO SR PO R - Caspase-3 AL IR &rf 1 -
E‘}'Wﬁd IHH’F]%J F[’?% FUIR > Caspase-3 'E“FJFMH', o PRI 3 S MR T
FJI Sub-G1 pu =TI i_ fl el (S ﬁf"?fl Caspase-3 Fﬁﬁ%fﬂ o
K Hep-G2 AFMWREH 0~ 10 ~ 25 ~ 50 (ug/ml) 6-shogaol B! 24 -[ [ & » ']

f
WrH £74 19 antibody He<1 > IR0 T TR o REE 6-shogaol fIUIEE
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17901 Caspase-3 EJﬁE' )l SR B AP TIF Flplaf (' Sa~5b)-

3.6 6-shogaol F#: Hep-G2 A1
FH -] Caspase-3 [V =141 » 6-shogaol g%@ﬁlﬂlqwﬁd f J%ﬁsﬁj ,
RPN IR o BRI S AP [ RUR PUS RRA
L R 9 BRI - ) BRI B Annexin
V ERBIAG o AIRVRU EIE AR G e - IR A R
1+ RG] PL R diial IR RO RE AP [EE DNA ficad: £ 7]
M| Annexin V = PI pUE] 7L§F{yp Jf&rl T B T A VR PO
Z5{0] 0 ~ 10 ~ 25 ~ 50 (ug/ml) 6-shogaol %iZE! Hep-G2 5f!jw 24 rjxﬁﬁ %
I} Annexin V == PI SopE e SEh e R (ERH] > e I PRI 2
6-shogaol Y "& ST} » Y@L RV TE Y RIS » =7 F ) " bifilos puaptaise
GG o RERI (AR o IR SOpg/ml B o F| S50%fUAE VW] F‘IT‘L‘_
[FilAF @ VHS (' 6a > 6b) -

3.7 Tfﬂﬁ‘jﬂ ROS %f 6-shogaol ?ﬁ‘%ﬁﬂ?'ﬁ'ﬂ e puRYEY

FF v R A1 > 6-shogaol ﬁ[’ﬁl Hep-G2 M &+ A&l ROS » 3%
R R P LS %éﬁ‘lﬁd Iﬁﬂ?ﬁﬂ » FESRP I RT o B Y (AR i
FJ' ROS J@ﬂ]ﬁ‘ﬂw ’fq_F | Fie 5 g ] 2] 6-shogaol iﬁ’?‘}ﬁl@%’:ma}?ﬁjfﬁ o F[JH|

%F—up ROS pfﬁfﬂﬁjWJ N-acetylcysteine (NAC) » #1€<5%) Hep-G2 %Elﬁajglff[ﬁw/ o
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AL A EE T ROS BIFVSI AT o il [ - D2 2>
6-shogaol [V Hep-G2 #fj& > ROS ﬁuﬁﬁi@ ﬁivpguﬂ“ o A > ROS f“j
TEHCE IR Hpt T NAC & 0 ROS EJFA'E PEIEETAY ™ [0 55 2 o 328! [T &
REEET > O NAC 7 3 J IO i > ROS UL [~ o 1| b o 7l
NAC ’Fﬁg :ﬁﬂﬁjﬂ 6-shogaol ?ﬁ%ﬂé@% Y ROS (ﬁ%ﬁ' 7a ~ 7Tb) o

Fsfiat NP AT N IR S ROS fid - W@ e - et
LU 7% ey P e SO L Ve I ?TJ‘T%"JD 6-shogaol IV Hep-G2 #f i@ Sub-G1

SUIRSIAE e PERETA T Y 5 9t NAC ﬂ]ﬁfu ROS ¥ Hep-G2 A Mw » 71w
el HH R S SRR AT - B %Elﬁuﬁ LSRN 7 (ﬁ%ﬂ 8a~8b~8c) °

B ] MTT assay 73 #raiZfl » 9% 7 50 pg/ml 6-shogaol ElfliﬁE"iﬁiﬁ‘iﬁﬁx
SRR AR R < 0T T NAC KR > FENAC
g A = 10mg/ml > APV AE EYVIRARY A = 80% % T B NAC |

(A - [ AP0 E] 6-shogaol fud; 7 (1 9) -

3.8 6-shogaol ??"‘;ﬁﬁj@?ﬁfﬁﬁﬂjiﬁ?} Hep-G2 A} W Hd

R 7t MTT assay Al qigﬁlﬂ HEE=] » NAC ’ﬁ“_ B | (R T e
SR+ (YR [ AR S i - ) DRSS ORI BT
fi"fj= 6-shogaol f ot ”ﬁmé‘,l”’@’?‘/“E'ﬁw o

%[JEIJE‘,ing@\\#ﬁ; i8> FEEA 50 pg/ml 6-shogaol B fl 0~ 3~ 6~ 12 -
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24 | BRI R TV s 1T SRR > — T TR0 '{‘(?E‘
SEFTUIAY S ETY0 2 IREla ~ IREIB ~ ATF6a ~ GRP78 ~ p-elF2-0 375 [ff
%E“EE'F‘@E%F'EEJ«TJD ’ ﬁm]F'EJ,«\ETEUJIETJ['EWEJ%Q ([ 10) » #<= 6-shogaol ﬁlﬁ’?‘/
Hep-G2 f Mok & [ RS ]) o

B# 0 ROS HfI# NAC & - [T Jﬁ?@ﬁﬁl@ﬁ?fl@?ﬁ:ﬁﬁ%
TR [EISET I (798 | PHERT TP 5h (! 112)- B 6-shogaol [ +" ROS
PRI TR 9t Fj:fﬁﬁ%iﬁﬁiﬁ}[“J@ﬁﬁ%fE*‘Jiiﬁ%Elﬁéﬁ“

LML i J?@E@zﬁd fﬁ%ﬁg@[ﬁmﬁ{uffﬂ,@g GADDI53 & g6 L
PEEEE T 6-shogaol %é_&ﬁlﬁlﬁﬁj’%mﬁﬁﬂjﬁwﬁr GADDI153 [y EHET
Ui FREANHE < LI ROS - GADD153 A FLEI {3771 B Hep-G2

R (R (1) -
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S ?,]‘Fj%

E} (Zingiber officinale) » 7 Fl 1~ Bl R T r?{'J?ElfjﬁPﬁFﬂE‘?;@
B o TEEVHIT T3 IV puny S350 % o 5 5 8 & SRl - 188
FITRfO 5T+ T SRR R AR
(R [0 ﬁﬁf W55l » I') 6-gingerol #{1 6-shogaol f& % - [fi] 6-shogaol fi3%
R e fiu b= 6-gingerol 1+ EJ’FUlZIU?FILI » 6-shogaol Fﬁﬁﬂﬁjﬂ%ﬁ@ﬁafﬁ :%fﬁ‘["f ’
T~ TR (RRROTY > AP O o T FEZS P R
AN 1T 6-shogaol B ™ o M BITEEAFY Hep-G2 'ﬁ 1 E]3 EJJT
i NEIPVROS < 2E- H R SRS A eE @%ﬁ'& Sub-G1
E\ﬂ]‘ﬁF—J ° EI[ Sub-G1 Eﬂjﬁﬂfﬁ"{lﬁ?ﬁ ; %ﬁﬁlﬁ?ﬂﬁd & I Caspase-3 ?F(, (= iﬁ@ﬁﬂE'ﬁéﬂ
VHd 5 pi= 4 6-shogaol *“J'I%'“?Ei}éf R LATERE o SeLl i R

IH:,f [ WFILII EipvH gv?aiﬁ@;ﬂglqauﬁd p@r}g’{[ﬂ ) ?ﬁ%ﬁﬂﬂl ROS (i~
4 '?‘}“EJI%T%(%N“) > 6-shogaol 3% * A% - ﬁ%ﬁ“?ﬁﬁ"ﬁﬁ*ﬁﬁ%ﬁgﬂ i
SEBPEE[ TR > il ROS Z03E LE R kIR o P ERAEH N LR - Hep-G2 Al
Jw-o £ 6-shogaol FYZ f’{f)ﬁ [t [‘JF’?@%% CEI= ffﬁ [ ROS » ROS hl— 74 £
7'Fr' ﬁf*’?‘/*ﬁ”rﬂ Fmﬁi‘itéfﬂﬁi' FIFIEL FT phifl DNA 3% & & (> %4
(Oxidative) > lﬁ'?‘y DNA damage #553:%[[3 & o5~ - DNA damage Tﬂlﬁ
WA I o L 2 SR 45 ¢

Caspase AL as=t  (Apoptosis) iﬁﬁﬂf[lf}}iﬁﬂﬁl@ﬁﬁ FIE s
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Caspase-3 fl— I,I:ﬁ'h—ﬁJJF&MF[E S 1T SUE | ([~ 4% DNA FIJFTJ%‘”) -DNA
Fﬁ%ﬁz Caspase-3 $4#r5 180-200bp [0 /| i - £ fjﬁgﬁﬂliﬂ FIRE e e a8
LA bV [ (Apoptosis body) » T BLE IS S -

AV IR AR AR T R KB L R SR )
B PR RIS BRI 9 BPEAE 99 91 Annexin VAL
FER TR AR ‘@a’%’%p#?’iﬂﬁzﬁu FEEN B > i AW B s T A T
BrFAR AL BRI < AR AR ST BRI KPR 2 Ape
PURIE LR 1P DNA 0L GO | g =l * AP 22 DNA
s e

NAC R AL cysteine (4 JEih) PORRRDY » [0)F DR

=
=

<k
i

I =R TS (glutathione) = FBELFet JhIT | @ I PP RS T

FIFT >~ RLBVRUERY GSH > 2248 (& GSSG » BRIV GSH AL I 1]
FIRIE 0] 2 AP I A F U EDRL o B GSHEEF 1L i
EURTF ENRLE R IORRUE » T GSH IS [~ K34 &1 GSSG - &
[“R=pY GSSG > EJ[JQFJ%EH NADPH [ » 5 SR BURIERY GSH >

IJRERS =PRI 9 B |15 6-shogaol iy =R & "X B1 Y ROS TROif# o
AW P9 GSH > A9l [p9 NADPH #FL GSH Ui gL > il | ROS 2
ER I e A R

IH:)‘ EJWUQE’%IE[; AR F %%ﬁi %E_F R W[ﬁ?ﬂiﬁfll;
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wwmfwmwswmﬂi 7% DNA JIBHLH GADDIS3 (WA < ')
FERRLA 0 [P G 1 TTROR Y Hﬁfd[ﬁﬁw TR
R R o W= L < G B (N E I S R
. H P JERR 2] 9t T RPN SRR e TS D IR > g

S TR s VIV PRI IRV I > ST R 2

N SR EﬁF FEFITIREL > ATF6 5[ LSRRI RS - AR EL
" R LiE GRPTS S [T P VRS ey o i TR
A dpr VETEOR= ] o Bl S (] 3R GRPT8 ok & - g R ROS (1Y
P OO TR o S VTS TR S O B
I NIRRT 3 § ﬁ?’;éﬁ- GRP78 [0 e o [ (ORI i 8T -
AT ROS bl 5k FTARES /o= (ol Do -

SR~ E | PSR o I S T SE AR
&[G VETR (VR (I U RLET AERIEOCY o T  T
FEH AR R [ 5 9 SRR A WS T ISA - SRR

— s

_piLj

Py BI [~ WPy 595 SRR 5
%o Bt 5) T[S 8 (R-SH + SH-R + Oy R-S-S-R + H,0,) - [5[1357
T }ﬁfjﬁgﬁ@ S B ST g@; N BIPORTE P S0g
ety s 37 iy v s 2R

L) G M I TR AR i 2 L RL S TSRO P SRy
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oA gk RS > ') NAC Z s h ROS fuig: = [l E<] /1 > GRPT8
AUIREL ~ ATF6 S35 VT[RRI AT o (AP BT 0TRG5S
KL T o SEA T Hep-G2 AMBH 1> 6-shogaol Frg [T [“Hs s ¢ &
IR R e T ISPV AG R A1 6-shogaol ¢ I
Hep-G2 AF ok % [ TVAEL] 752 5 [~ s i 10 P A ol -
SR [P PRV e 2 e 9 RL A € R [ B g R A
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