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Abstract

Cholangiocarcinoma (CCA) is a cancer of the bile duct associated with chronic inflammation due to liver fluke
infection. Tumor necrosis factor (TNF)-alpha is a pro-inflammatory cytokine released by macrophages as well
as many cancer types with chronic inflammation. TNF-alpha can trigger death and survival, depending on the
extent of activation of its cognate receptors, TNFRI and TNFRII. How TNF-alpha regulates survival and death
in CCA is not completely understood. Here, we showed that KKU-100, a cholangiocarcinoma cell line,
expressed both TNFRI and TNFRIIL. Treatment with TNF-alpha did not significantly reduce cell survival nor
induce apoptotic death as shown by MTT assay and DAPI staining, respectively. Increasing concentrations of
TNF-alpha was accompanied by an enhancement of pMAPK1/2 and pAkt level, while inhibition of MEK1/2
and Akt activity by U0126 and LY294002 abrogates resistance to TNF-alpha. These data suggest that MAPK
and Akt signaling pathway mediates resistance to TNF-alpha in CCA by enhancing the survival signals, and
that suppression of the MAPK and Akt signaling reduced the survival signal to a level below that of the death

pathway, causing eventual cell death.

Keywords: TNF-alpha, MAPK, Akt
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I o { ] a &l a (Y
Wutsemesale sy msaaenens o'l ludy opisthorchis viverrini (wuluszma’lneg
= A d‘ U = = é a ] [
a1 UATNUAITY) W30 Clonorchis sinensis (WU U 1K HazNEALIY) FIAAADFAUIIN
a A A 3 Ao a 1 dy A a o v ¥
Msnulanivalmaanine1smaitl (mMwuh 4) tuuilga g 9 a9 TN No a1 1IN
<3| Y = a & a . . A L.t Y a o X o =
WuAY FIn15AAI5O NS Opisthorchis viverrini ganaliinanisoniguisesaaz il

ANUFUWUTABMTINA T3ANLITIN0INA (Sripa. 2008 : 349-352)


http://th.wikipedia.org/w/index.php?title=Clonorchis_sinensis&action=edit&redlink=1

A‘-' Infective Stage
A= Diagnostic Stage

Paad » ¥ zal ) Metacercariae in flesh or
[, &, skin of fresh water fish are
(YLL v Aingested by human host.

ARG

BAFEN-HEALTHIEN FEOPLE™

hitp:/iwww.dpd.cdc.govidpdx

. o
Free-swimming cercariae
encyst in the skin or flesh ~/\/ e Excyst in
of fresh water fish 0 duodenum
N
- _A_/ W N—

Adults in
biliary duct

Miracidia Redcae
Spmocysls Cercanae

Eggs are mgesled ‘A'
by the snail.
ﬁ N’ \.r
{

Embryonated eggs o
passed in feces. M\

dol10.1371/joumal pmed.0040201.9002

aif 4 29955 v anes 1y 1 Opisthorchis viverrini

dioduduTovoane s 10186y Opisthorchis viverrini M linaz ligaduiueen
fuganszvesnuduilu definitive host 7) ilovonn1n 18Awu Tdvoanes Opisthorchis
viverrini 19111 19 Rag neenuiludisoudulnogludivosnin Tasliszozae q Ao
miracidia (2a), sporocysts (2b), rediae (2¢) (4% cercariea (2¢) (2) Lﬁlﬁl cercariaec 99NNU1I1NY DY
‘mﬂfnzummﬁﬁ"lﬂaé@mﬂé’mzﬁaw%“lﬁ’mﬁﬂuﬂmﬁw% (second intermedia host) ttaz /10
Tu31)u09 metacercariae (3) 1110 definitive host ¥41&1A 17 iy vioau wrAula1nd
metacercaria #191"11] metacercaria B9z 80nu19NF 10z 11/ogi duodemum nazasallfive
‘nmﬁuﬁﬁéuﬂuﬁ%m’?mﬂﬂ;ﬂuﬁmﬁui’mmzﬂaﬂ"lﬂiﬁﬁ'q&u%ﬂ 3-4 §a¥ (4) (Sripa. 2007

: 1149)



2.4 Tumor necrosis factor-a (TNF-01)

NF-oL e Ta lasdfid gy siianils UsznoulddrensaesiiTu 233 @2 uazdl
ﬁmﬁﬂimaqaﬂizmm 17 kDa nannnadnalnviatsyia 5 unalasi (macrophage)
TuTu'lod (monocyte) au Tl lwd (lymphocyte) 1n51a 1 Loyl (keratinocyte) U9 T lusvana
(fibroblast) A @ 1u Ivajezrnana1n uualasws uazTuTu'led TNF-a noUaUBIAD
NTZVIUNITAN 9 VOIT NN U 2UVYNANAY AITULIAIVOUTAA N1TA1BVDIFAT
uuuezwen Inda MIsnuiauqavedwad IANUFURUTADAIIZNMTSNEUUDITINY
(Gupta. 2002 : 185, Ghezzi. 2004 : 1, Baud. 2001 : 372) TNF-0 #1914 Tagr1uT i ine s
31UNW1E 2 %1 A Ao TNFRI (55-kD receptor) (b1 TNFR2 (75-kD receptor) (Bazzoni. 1996 :
1717-1719, Vandenabeele. 1995 : 392-393, Natoli, 1997 : 200) Fi3imhineSnaaouiiuainin
U 83 TNFR super family Taa TNFRI 92 3 cysteine rich extracellular subdomains i 0 & i
intracellular region ‘ﬁfiﬂﬂﬁl? death domain ®§J:1J'i$3ﬂm 80 0zl Tuuo %A G‘T}Q"lliwu”lu TNFR2
(Gupta. 2002 : 185) TNF-OL §91@3UN150430AUDUAAUAZNITANBVOUTAA TA0AIUT 1]
®3 TNFRI uay duasunsnsgiy lauaynisyngnueusadiiy TNFR2 (Misseri. 2005 :
F406) 118 TNF-0L N5 quT 1R TNFRI uaznszquldinaozwenInda vzsiram Taoriu
#na19 1dun Fas-associated death domain (FADD) thagng 3&531 U pro-caspase-8 veaanaly
ez nenInda Taeife ey mitochondria 1Az caspases Tuianady 9 sugamemans
#191UV04 endonuclease d9Wa 1#IAA DNA fragmentation 111190539 11% 10 TNFRI N52AU
N3 ﬂgii PAvDUTAR ﬂ%ﬂizﬁuﬂhuﬂN TRAF-2 complex L18¢ receptor-interacting protein (RIP)
WI1UN14 NF-kB 1lag MAPK pathway (Baud. 2001 : 373-374, Chen. 2002 : 1634-1635) (mwﬁ
5) @2UN1INTEAU TNF-0L H1UN19 TNFR2 IANUNISNTZAUNITOYT0AYDIEAE 1A0E
dygiulUnizdunisogsonuo s aa Iy 1y PI3K-Akt pathway W50 5% 1119

PI3K/phosphoinositide-dependent kinase (PDK) 1/Akt 1t @ & Raf/MEK/MAPK pathway (Natoli.

1997 : 202) (Sato. 2004 : 33759)



NEMO

NF-xB activabcn
—
— NFEXB

b

MWN 5 MITITYY UV TNF- a W1l TNFR1 (Chen G. 2002 : 1634)

2.5 Mitogen-activated protein kinases (MAPK)
. . . . <3 ' = . . . =
Mitogen-activated protein kinases wun AUUD 115@U serine/threonine kinase 11/5a
' dﬂl A 9 A 9 o 1 Jd . < o v dy v
Gluﬂf,jll“LlLN@Qﬂﬂi%ﬂuﬂ’lﬂﬁﬂﬁWﬂ?ﬁluﬂﬂ %mdmhﬂmumu”lmm kinase Lﬂuamumu WNI1U
Mitogen-activated protein kinase kinase kinase (MAPKKK) 1134 A Mitogen-activated protein
kinase kinase (MAPKK %39 ERK kinase) It8 ¢ Mitogen-activated protein kinase (MAPK VL)
o 4 1 dyd Y d' 1 9 U .d' 4 Ai
ERK) ms‘ﬂNmmauau"lmuﬂquuuwummﬂ ) UMNUIY hl.ﬂl,!,ﬂ myasundasveuwaaine
o {1 . .. A o 4 . . I o
Talviwmihnena 9] (differentiation) 48 NITINNIIUIUVDUL AR (proliferation) Aludu mIrau

1 (2

v
Y99 MAPK Hazasdaniunszquriuluanadais q voellsAudinanosanionalonds



U Msuaaesnvedy Tuloda wmueday mamaoun Mslidineg nsoznon Ingd
uazmiwandeuulasllduawmihmhnmme dhudu
1 I~ ' A . = 14

MAPK t11j9oontdu 2 ngulvg Ao 1. Conventional MAPKs ¥ 91l5znoulidqe
extracellular signal-regulated kinases 2 (ERK1/2) c-Jun amino (N)-terminal kinase 1/2/3
(INK1/2/3) p38 isoforms (., 3, Y and O) 11a ¢ 2. Atypical MAPKs 1/ 5¢no 1 #1u ERK3/4

Y

ERK7/8 118 NLK n13%191909 MAPKs 921/5znou'l1d10nquued kinases 91l MAPK

MAPK kinase (MAPKK) 1182 MAPKK kinase (MAPKKXKSs) (ﬂTWﬁ 6) (Cargnello. 2001 : 52-53)

TEY
' . 1 .
ERK1/2 S — |
o Tl’.;;‘f‘
g L .
= | oo | il
g 4 Y
5 f . '
WY S | ————
g
w TEY
ERKS ( [ Kinasedomain = AD
SEG
( T 1
o |
SEG
2 T -I |
£ | Rk R Gt |
B
b - TEY
.E { & 1
8 | erars | — )
=
TQE
| e ] B )

Conventional MAPKs Atypical MAPKs

MEKK1-4, DLK

MAPKKK b e MLK2, Tpl-2, ASK1 @ @ TAKI
TAK1, TAO1/2

MEK1 MEK3 MEK4 ERK3/4
MAPKK MEKS e s ES i @ HIPK2()
p38 ERK3
MAPK ERKS ERK1/2 /B (v/8) JINK1/2/3 ERK4 ERK7/8 NLK

| ) ) )
S
MSK1
MSK2

o

MNN 6 MAPKs 11a2 N3 ad WUIUUDI MAPK signaling pathway (Cargnello. 2001 : 52-53)
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2.6 oz AN NTa (apoptosis)
P A A A o & ~
GUTJ’Juﬂ'liGU’ENTﬂiLLﬂﬂJL“BﬁaLﬂ‘]ﬂ (PR E]z‘WE]‘WT‘VIGHﬁ 1R aﬂyﬂlziﬂﬂ%ﬁ]llﬂﬂﬂ'li@nﬂﬂlﬂﬂ
o A ~ ] =\ A o Y o ] = o A
L‘ﬂfﬂaTﬂEJ‘VIllﬂ'liﬂ’J“]JﬂllIﬂEJfJH@EJ'NlImJULLW‘LWW]ﬂ“lril“]fﬂﬂﬁ']ﬂ@fﬂﬂuﬂﬂ']&lfuzi]'ILW'lz NUUNUIN
0 o o A Ama Y A Ay o o A A o
t’f'lﬂilluiuﬂ'liiﬂ'hl'lﬁﬂﬂa"ll’ﬂﬂﬁﬂllﬂﬂﬁ wumﬁumswuguﬂuﬂu 'izuuaaﬂuumﬂmﬂums
4 ¥ o Y 1 o 1
Lﬁﬁ]ﬂﬂ]@ﬂﬂéﬁhlﬁ@ NITNAUIUDINIDDU LLG%ﬂ'liﬂ§$Gi])uﬂ'li@]'lfJ"lJENLclfaﬂﬁ]1ﬂﬁ']ilﬂﬁlui1\1ﬂ1ﬂ
Y] 4 a [ o 4 a
anbaNIIMgvouTadLUUoEWON INFaazlanyas S uNIzA0 aa AT guide
=Y ¢ A 4 < [ a a v W ] a
ﬂsmmmmmaa L%ﬁ’m«mawmaﬂm aﬂymzmmaﬂamﬂmﬁi’mmﬂmmu IﬂiiJW]'LlLfﬂ%
I 1 a ] < 4 a a I 2 I [ Y A =
Wungu naziwuegndes Taedu lxiou Taiademiuswan q hineldinaanu@dene
1 J Y = 2 A k) 9 = <3 a A a = I o
RIS GIRENSEN %Qluﬂﬂﬂﬁﬂﬂﬂﬂﬁﬂﬂ'liﬂﬂﬂﬁ DAPI %zmummﬂﬁmmmmaamﬂuaﬂymz
v D A 2 o X A Y o
ANIADNNS AN ﬂmﬂaﬂuuﬂawawuaaiuaﬂymzu%mﬂmﬂmsmw}uﬁﬂujmu”lmmﬂﬂlu
4 1 o
o WIUHVDIUNITU AN ) 2VUIU N15A 0 extrinsic pathway L 8 & intrinsic

pathway/perforinGranzyme pathway Nordetou 1oy cysteine aspartyl-specific proteases

Y g @ { o a J {
(caspase) Fuuaanarslumsarvauldsaunmildinanismevousad (nmh 7) (Elmore.

2007 : 498)
Extrinsic Pathway Intrinsic Pathway Perforin/Granzyme
radiation, toxins, hypoxia, etc. Pathway
* Cytotoxic T cells

death ligand —_

death receptor—_ \I
perforin
adaptors mitochondrial changes (MPT)

granzyme B granzyme A

disc formation apoptosome forms l l
caspase 8 activation caspase 9 activation caspase10  SET complex
\ * / activation
caspase 3 activation
(Execution Pathway) DNA cleavage
}

endonuclease activation — degradation of chromosomal DNA
protease activation — degradation of nuclear and cytoskeletal proteins — cytoskeletal reorganization

!
cytomorphological changes:
chromatin and cytoplasmic condensation, nuclear fragmentation, etc.

formation of apoptotic bodies

M 7 na'lnmsinaezwon InFauousad (Elmore. 2007 : 528)
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(Research methodology)

3.1 nsnd waziien

9
v

{ o - g v ¥
asninlyiarualumsaneinsetildasningy analytical grade H518m3aane 1uH

¥o
Acetic acid
Acetonitrile
Acrylamide
AE-1/AE-3 primary antibody
Agarose
Alexa Fluor 488 goat anti-rabbit IgG (H+L)
Ammonium persulfate
Ammonium bicarbonate
Antibiotic-antimycotic
[-glycerophosphate
[B-mercaptoethanol
Bis-acrylamide
Bovine serum albumin
Bradford
Bromphenol blue
Comassie blue R250
Dithiothreitol (DTT)
Fetal Bovine Serum
HAM-12
HEPES
LY?294002
Methanol
MTT
Prolong Gold antifade reagent

Sodium dodecyl sulfate

Sigma

Amersham Biosciences
DAKO

Research Organic
Invitrogen

Amersham Biosciences
Sigma

Gibco

Sigma

Merck

Amersham Biosciences
Sigma

Biorad

Sigma

USB

Sigma

Gibco

Gibco

Merck

Cell Signaling

Merck

USB

Invitrogen

Amersham Biosciences
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Sodium hydrogen carbonate
Sodium phosphate, dibasic
Sodium phosphate, monobasic
Sucrose
TEMED
TNF-alpha
Triton X100
Trypsin-EDTA

U0126

m’%mﬁmmzqﬂnm‘iwmaﬁn
¥o
6 well and 96 well tissue culture plates
24 well Transwell chamber
25 cm” and 75 cm’ tissue culture flasks
60 mm and 100 mm tissue culture dishes
Autopipette
Centrifuge
CO, Incubator
Fluorescent microscope
Hemocytometer
Laminar flow
Light microscope
Spectrophotometer

UV gel documentation

12

Pacific Science
USB
Gibco

Cell Signaling

Gilson

Hettich

Heraeus

Olympus, Nikon and Axioimage
Brand

TIF-Filtrations

Meiji

Shimazu

Biorad
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3.2 Cell culture
¥y 2 Ya o Y Yo ) s 3 1 % a
1uﬂ1iﬂﬂaﬂﬂﬂﬁuﬂm$Q’Ji]ﬂulﬂ‘lmﬂﬁ%ﬂﬁﬂﬁiﬂﬂi"]ﬂcﬁaszLSQ‘I/]E]uW]‘UE]\‘iﬂuul‘VIEJ

¥ia KKU-100 (Sripa B., 2005)

2 ¢
QY RTGENE T
1. 91M151A63Fan Ao HAM’s F12 (Mugas419a19) Nay 10% FBS 1ag 100 U/ml of

penicillin G and 100 ug/ml streptomycin uaa 11l fzj 114 water bath 1 QUNY H37°Cneu

11114

HAM-F12 133105 1 L pH 7.4

HAM-F12 1 pack
HEPES 357 g
Sodium bicarbonate 1.17 g
DW make to 1 L

Y
o 9 '
M 1rlsieanase Taense s filter v1a 0.2 TuTasiag)

A 2 2 o q Y X . . .
2. manJasuemisasayaa 9w 14¢1/51A91n1%0 (Laminar flow; TIF-Filtrations)
Y . . o q Y 4 <3 1 ? a 1 9 dy a
1oz 1% aseptic technique Hazsz 13 1 liaaduziwmerhdegneuendinz@esuiumnu i
A dﬁl 4 o A [ A a Y
3. maldsueimsmeuradsziimanlasunng 2 7 wieewaznlasulanounin
o ] . i 4 1 1 o
Funaiuduod cell culture media asu'l e lildamwnielumyuzmiz@eusadunnm

Flunsaanduly

Trypsinization
Y J 3 A dy Y . A o o R~ . .
1. Srasaanz5anmiziaee 131y flask @e sterile PBS 1ii0f19@ FBS &% anti-trypsin

protein 90N

sd &

vy
2. & 1x trypsin U51195 1 ml 841114 flask n@a¥ trypsin 18 lansaaninaviva wag
o g I 4 A { [
i 11 udmzines funat 4 uiil wie vuwadnanuazisunga 11z flask Lazdog

) ¢
ﬂWEJ(l@]ﬂa’f)\ii]a‘ﬂiiﬁu

v
I A

a 4 4 @ Z}_, ] 4

3. L@]ﬂJi’)"lW"lﬁLaENLGBﬁaTl?J FBS ENhlﬂlﬁﬂﬂﬂﬂ\‘iﬂ"liﬂﬂﬂsll@%@ullcﬁﬂ trypsin
o ¢ A I Y 1 dy

4. umqﬂaauazmammaatmll’gm"mﬁmmi

Y
5 avos@euaain 11U1%asy 10 ml
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Phosphat Buffer Saline (PBS) f3mas 1L pH 74

NaCl 8 g
Na,HPO,.2H,0 .15 g
KCl 0.2 g
KH,PO, 0.2 g
DW make to 1 L

LY} d
MIUULsaa (Cell count)
o a1 L. . ¥ Y . 3 =
1. HUFAANNIUNIT trypsinization nYuaie centrifuge A3 3,000 30U LIAT 5 UIN
Y U 2 Y A [ P2
uargaaiulanyldmasuaaznouvedrad
a o Jd (J 4 :
2. 13 media 1 ml gy 1¥radmMsnsz1edIA81AT09 vortex mixer
o 9 a @ Y Y o
3. gawsad lude 2. 81 1ul58103 10 pl WaUAY 0.5% trypan blue 10 ul Hau 1Y
o @ 4
wazih liuradae hematocytometer counting chamber
o o o 9. N @ L A 4
4. msiueaa lagld inverted microscope Iagtiviaa luNUN hematocytometer
o 1 [ § a { ) 14 o
counting chamber $14IU 4 199 A9 INN 8 NFVFUAIAAILI AN IHTVAd tazfmuIn
UIUHAE AIAUMT AUE
o J 4 1 A o I [ 4
AUMI UIMAE (10° cells/ml) = AuRdBVITIUINEAaNT V1411 1 ¥09 x DF x 10

: DF = dilution factor

¥ v
A A

M 8 i lumstiuadues hematocytometer counting chamber
N http://www.microbehunter.com/2010/06/27/the-hemocytometer-counting-

chamber/counting_chamberl/


http://www.microbehunter.com/2010/06/27/the-hemocytometer-counting-chamber/counting_chamber1/
http://www.microbehunter.com/2010/06/27/the-hemocytometer-counting-chamber/counting_chamber1/
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d
3.3 MINATOVNIRNEYDI TNF- a0 A9N13N32AM MAPK signaling #az Akt signaling 1A
35 Western blot
I'd
MINATIUNIHNIVUDI TNF- o Gl’ﬂmiﬂiwjju MAPK signaling l0& Akt signaling fe
7% Western blot 1 Taggnisuaasesnyesldsau weld TNF- o aslUfanududuais
9
ndunenTUsAulaeldnann15ved gel electrophoresis tta e transfer 11581 11 &7
nitrocellulose membrane 1d73 33a 111500510 u TUsAUNauTY Taeld Specific antibody Tag
9 o ay o g}/ o ‘:91
ldranmasmagiiguau Tasaunouail
- MSIAI8NAIBELIS (Sample preparation) oz IaL3analsAuae Bradford assay
Y
<3 1 1
1. (M121289ad u15 9 KKU-100 a4 petri dish Taeldiyad 5.0 x10° cells/10 ml ¢ 1
petri dish 914U 5 dishes fIM3TU MAPK signaling Lae N 5 dishes 115U Akt signaling 114
X g X s &
1 sjﬂugga g a (CO, Incubator: Heraeus) 24 32 13049
= < Y o Y = Y 9
2. 105D 24 F Tuaudnihumadou Tasn13nszAuaIe TNF- a Nnmdudu 0, 20,
I =
40, 80 112160 ng/ml 1TUrIa1 15 WIN
A o s g Yy 9 o q ¥ s Y .
3. easunaiuraauzise KKU-100 41919428 PBS tazrildwaauan Taald lysis
9 ; I { o < < 4
buffer (RIPA) 11 cell lysate 11/171@28 centrifuge 71 4°C 72111573 10,000 g 1111321 5 U 10

Msarsas aadulany 1 iTnnzdmniiunallsaude 1l Tao1d Bradford assay

Lysis buffer (RIPA)
RIPA buffer * 755 wul
10X Protease Inhibitor (Roche) 150 ul
1M NaF (Sigma) 50 ul
IM [-glycerophosphate (sigma) 40 ul
0.5 M Na,VO, (Sigma) 4 ul
IM DTT (Amersham) 1 ul
Total Volume 500 ul

* RIPA buffer 152n9UA8 150mM Tris-HCI pH 7.4, 150mM NaCl, 2mM EDTA, 0.1% SDS

(sodium dodecylsulfate), 1% Sodium Deoxycholate, 1% Nonidet P-40, 2mM EDTA

o 4 o & o
4. 111 Standard BSA 1A NUATY 0.5, 1, 2, 4 ng/ml 119111] Y standard curve tiaziin

Y axy

a 1 H I~ 1 ) a 4 1
Faaaas29 73 lysate cells 11199919 20 1911 azii Az mmanuduIuveaTisau
@183 Bradford A4911519% 1
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mM351990 1 M3Ialsua1lsaulaes Bradford

BSA ng/ml Sample TNF-a ng/ml (1:20)
condition
0.5 1 2 4 | Control | 20 | 40 | 80 | 160
BSA
10 10 10 10 - - - - -
(ul)
Sample
- - - - 10 10 10 10 10
(ul)
Bradford
190 pl
(ul)

° o 1 Y A . A A Y o 1 Ay Y o
# ‘LHVI,‘]J’J@FI'I O.D A81nT93 mlcroplate reader NAVUINIAAU 540 nm ummmﬂﬂmmmm

ovsuna Talsau

- Gel electrophoresis
. I ad a =) o [ Aa
Gel electrophoresis 1143515180 1Az AN 1R II luana lago1deHann1s NF
Tuananiidszaannudoniivsunaounluauinlaiaenu Tds@uiidszgainmsuands
[ 1 1 @ 1 a ] 14 a 1 A
woedulsznouai q ldun nisuandlueenyjozil Tu wimsuenda uazuyous 1 side
b a [ 2 g Aa o o
chain P13 sodium dodecyl sulfate (SDS) @11/ detergent NN 15901 Avtiw Yszgavay
1 ll ] o < o 2
Mz Tdsauesainnui IR Tsau@eanmnanatluduasawaz i 19 TUsaunauall
Usgray (i 9) uazdslidulszauanvesauin i Tasru polyacrylamide Favimiiin
< 4 { < 4 A o
1114 molecular sieve Tasmismaeunvesllsauluauin lihnetlunsinaeuinlaveds

1 9OI v =
ﬂ’NiJLLG]ﬂG]NuTHUﬂIIJmQaGU’ENI’]Ji@u
l Wercaptoethanal

denatures protein
W SDS binds protein
b= stoichiometrically

PN AABANBAND

Small molecule moves Large molecule moves more
mare quickly through gel slawely through gel

M 9 m3dduves DS fu TsAu o ldTusauidjiailuduaswaszlilsggay

N http://www.gibthai.com/services/technical_detail.php?ID=18



http://www.gibthai.com/services/technical_detail.php?ID=18
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9

Gel electrophoresis ﬁﬁuﬂauﬁqdaﬂﬂﬁ

1. 1 Ts@uiia18lundas condition ¥MINISHANY Toading buffer 1T 1X &
dlszneun SDS Hay p-mercapto 13 ldu e s 1 nagsi liEuR 4°C 5013
T lumsuenTusau

2. wiemvaii lguen TusAuTae1d 12%separating gel 1A% 4%stacking gel AT

4 3w 1 ¥ o
gas Wewaudeandl19@esya clectrophoresis NIMNAIIAILNY

Loading buffer
1 M Tris-Hcl, pH6.8 3.125 ml
50% glycerol 5 ml
5% SDS 0.5 g
0.05% bromophenal blue 1.25 ml
500 mM [3-mercapto 0276 ml (Lamaﬂ%)

Separating solution (12% gel)

29.2:0.8 % Acrylamide : Bisacrylamide solution 4 ml
1.5 M Tris-HCI, pH 8.8 2.5 ml
10% SDS (Sodium Dodecylsulfate) 100 pl
DW 3.28 ml
10% Ammonium persulfate 50 ul
TEMED (Tetramethylethylenediamine) 20 ul
Total volume 10 ml

Stacking solution (4 % gel)

29.2:0.8 % Acrylamide : Bisacrylamide solution 0.8 ml
1 M Tris-HCI, pH 6.8 0.75 ml
10% SDS (sodium dodecylsulfate) 60 ul
DW 4324 ml
10% Ammonium persulfate 60 ul
TEMED 6 ul

Total volume 4 ml
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. <3| H @ a A
3. 139914 10x running buffer 19134 1x d1e1i1nau 195050105 1 L ududvaaluy
Y =2 = . Y o w ' A9 Y q 1
chamber 11877979 comb 88NN stacking gel d19¥03d M5V lad15AReIMsERVUA UdLd
cell lysate Nason1a1nde 1 lusosnu stacking gel 1WHdsua Tdsdumi 9 Aunngos uon

Tsauannasaesalaglgnszua luinai 7 120 volt Huran 2.5 52 1u4

10x running buffer

0.25M Tris-base
1.92 M Glycine
1% SDS

mM3tnalsAuaIneaguruasmusy (Protein transfer)
1 1 I ] . 1
msdreTdsaunnmaguriumuswiumsdreTUsAuainuru polyacrylamide gel g

. Aa Y ax . v t

nitrocellulose membrane NNYS £UINAIYIT electrophoresis AU
1. turweai ldanmsm gel electrophoresis U52AUNY nitrocellulose membrane 11&2
a1y transfer buffer Taelduruwangd1uilszyaunaziny nitrocellulose membrane 8¢

4 v [
auszquan Tastinesinlsznunsaesdiu nawi 10
2 A | Y a o <)

2. AALAT BN electrophoresis power supply 139 120 volt QuUHnN 4 °C Wumai 2.5

¥ T34

=

A ° ' . ] a v '
3. U9ATULIATUULNU nitrocellulose membrane SJWHﬂGlW!L”H\ﬁ/] mwgmim ﬂ@u"lﬂ

Q

block non-specific antibody

(=)  caTHoDE

Two buffer soaked

=

filter papers Vi v 3

Vi a

' i P

Polyacrylamide Gel  // =
/ Membrane

Two buffer soaked

filter papers

(+)  AwoDE

MNA 10 S1AVMTINLUHY Polyacrylamide gel 11 Nitrocellulose membrane

nn: http://www.gibthai.com/services/technical detail.php?ID=18


http://www.gibthai.com/services/technical_detail.php?ID=18
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Block non-specific antibody
. . I ax o a . A A
173 block non-specific antibody Huitnstesdumsina non-specific mﬂiﬂmu@w}
9 Y [ A 9 =~ 1 1 9 = [ [ Y] ]
U UNVUN UL T U mamfJTiJ5mumﬂmaq!,mummmuua’a Tﬂmmmmgﬂmmmm
o A& A ' A 2 Y Y o KX 9 o . Y .
Y IRH Lmﬂmwumm@mwummumvﬂﬂmu”ln”lmﬁuwmmmmms blocking A% bovine
. A . = = 1 dy v A 1
serum albumin (BSA) ¥139 non-fat dry milk a1 sAUM AN T IVVUNI19VO NN NITU
Y v Y
@211 59 blocking 3LHIVAANTIAN false positives A8 HIUABUNTINAIH
1. HH Y nitrocellulose membrane 3471 block non-specific antibody #28 5% skim milk
3 ¢
T TBS/T duran 1 97 Tua

v v a0 3 o ¥ 9= o o .
2. 819928 TBS/T 11 water bath 5 W1# 1195104 3 A5 1a2991i 1 Immunoblotting

TBS/T buffer (1 L)

1 M Tris, pH 8 10 ml
5 M NaCl 30 ml
Tween-20 1 ml
DW 959 ml
Immunoblotting

1. 1WA Y nitrocellulose membrane 11 probe AL UAYAYIAR g ﬁﬂ‘ﬁ phospho-
MAPK primary antibody, phosphor-Akt antibody, total MAPK antibody @& total Akt antibody
Tagmsearalu 3% skim milk Tudadan 1:1000 1 7 4 °C a1 24 2T

2. 8191H Y membrane 728 TBS/T 3 ﬂ%ﬁ mm‘i’u 1AW secondary antibody 1:1000 1’7]
qungirtes Wunan 1 $2Tue udrdredae TBS/T 3 ade

o aQ L4 . a . N . 4
3.1 1 3ns12vima (analysis) #787F chemiluminescent detection A28IAT D (UV gel

documentation: Biorad)
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d ¥
3.4 MINATOUYNEVEI TNF-CL #9015 proliferation Vo uwaauzi3anerAria KKU-100
1A% MTT Assay
< .. 4 v
MTT assay \ UN1SNATOU cytotoxicity YD UFAA 1A 1FAIINAIUITOUD

S

mitochondrial enzyme (mitochondrial succinate dehydrogenase) M1lae tetrazolium salt (3-(4,5-

v
a A A

dimethyldiazol-2-y1)-2-5 diphenyl tetrazolium bromide (MTT) NV T ¥ 0 B 3 1443w formazan
product NHI&129TiMNTQANA UUAIAANNEIAAY 540 nm FITEADURIRITFUHUS AUTILIU
v v Y Y
IsaaNIFINeY MNA 11 (Tim M., 1983) Hiuaausail
1. 1A09wad 139 KKU-100 5142U 5.0 x 10° 111 96 well plate Tugidoaxad (CO,
Incubator: Heraeus) ﬁJunm 24 %3134
2.159A51 24 ¥ T19ud 7 101 TNF-0L AN UTUASH 0, 5, 10, 20, 40 (1A% 80 ng/ml
asluaduzid e KKU-100 v liidesludidoasad (CO, Incubator: Heraeus) 1Huinan 0, 24,
48,72 %2134
A A o 2 A dy 4
3.00ATUAINIANAINUATUAN 10%MTT (Smg/ml) Tue1misneuyas alylu
s Y o t g2 s < & =
iag 100 pliwell udni liidealugideusad (CO, Incubator: Heracus) 1iurat 4 31149 9490
o~ 2 - .
media AT &1 MTT N4 LA UAVA0A1582A10 dimethysulfoxide (DMSO) $1U2U 200 pl N

1 v A Y Y =2 o o 1 A A
WQM Hlilﬂwmmmﬁn’awm MTT aga18Uu1nu u,mmmhlﬂmmmi@ﬂﬂauu’m N 540 nm

Y 4 . o 9 a 4
ABIAT B microplate reader m”lﬂﬁiwﬂﬂwgmmmﬂwwa

/N a

/k 3
T \>>\© Mitochondrial Reductase \
N o
. N N=n
.

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (E,Z)-5-(4,5-dimethylthiazol-2-yl)-1,3-diphenylformazan
(MTT) (Formazan)

S

I

v v < \ a
M 11 Malasunilasves MTT Tty formazan tevindSunansadniiaie

ihE https://en.wikipedia.org/wiki/MTT_assay



https://en.wikipedia.org/wiki/MTT_assay
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3.5 MINATEY Cytotoxicity Y99 U0126 1az LY294002 luxaduzisanernariia KKU-100
AMINAADUATIN 14 inhibitor ADIFIA AB V0126 (MAPK inhibitor) itag LY294002
(PI3 kinase inhibitor)

U0126 (1,4-diamino-2,3-dicyano-1,4-bis[2-aminophenylthio] butadiene) X f) N3 lums

9
v A A

ufade MEK 1 uay MEK 2 #9114 MEK1 uay MEK2 Huiiinwieiondnyenilain MAPK

E
[

kinase 1150 Erk kinases 1UsAunanianudumizae MAPK $9ia1ulag mitogen activated

Y

a

a J 4 Jd .
protein kinase cascade muqummmmﬂmmwaa wazmaasunasveuyad (Duncia.,

9

1998) #iTA59d319 A9 NN 12 d9u LY294002 (PI3 Kinase Tnhibitor) Innuamisagaluns

9
v W

8V83 phosphatidylinositol 3 (PI3) kinase Hlaseaiedening 13

MH;

MNH

HzM

WA 12 U0126 (MEK1/2 Inhibitor); Molecular Formula: C 1sH6NGS,

N http://www.tocris.com/dispprod.php?ItemId=2119#.VgqwV_meDGc

WA 13 LY294002 (PI3 Kinase Inhibitor); Molecular Formula: C,,H,;NO,

N https://en.wikipedia.org/wiki/L'Y294002


http://www.cellsignal.com/products/images/9903_formula.jpg
http://www.cellsignal.com/products/images/9901_formula.jpg
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Y 9
% °

PUADUMTNATBU cytotoxicity Y93 U0126 taz LY294002 luisaduzi5anerinysiia
KKU-100 fiasae 1

1. 1A ad 139 KKU-100 $142U 5.0 x 10° 11 96 well plate Tudidoaxad (CO,
Incubator: Heraeus) ﬁJumm 24 %7 139

tﬂ' @ 9 a J [ dy

2. 11eA30 24 W Tuauad ANa1sae 9 aeldasll

- TNF-0, Ayt 80 ng/ml (g0 ag

- TNF-0, f1A1319 441 80 ng/ml 59U AL MAPK inhibitor (U0126) 11ag Akt inhibitor

(LY294002) NANMAU3U 160 UM
- 3.2%DMSO (1 control tHaenniludiriazals U126 uaz LY294002
9 2 v
uazviuinliiaesludideuyad (CO, Incubator: Heraeus) iilunan 24 2 Tu
d’ ~ o = a d” 4
3.100ATUAINIANAINUATUAY 10%MTT (Smg/ml) Tue1visaeayad aelyly
Y 2 v
mfa’éf 100 pul/well ué’aﬁﬂﬂm sqiuﬁgﬁﬂagcﬁaﬁ (CO, Incubator: Heraeus) udJunm 4 %2719
4 & g 2 oL Y oa g
MTT az1/aou 11ilu formazan crystal 910U UGADIMITIROUFAANIAUANAIBA1TAZAY
dimethysulfoxide (DMSO) 31434 200 pl NNHgw
' 9 a2 Y o Y R o v 1 A A
4. e TiaznouTU9UDY formazan azaei Ny 1d19911 llianinisganaunes f

Il ° H a 4
540 nm AIBIAT B9 microplate reader 1WA 18 l/a$ansmluaziinsizving

3.6 MSANBINAVDINISINA Apoptosis 1ne1% DAPI assay

1. L'gmmaﬁmﬁ‘q KKU-100 314721 2.0 x 10° cells LU sterile cover slip Tu petri dish
Glusiﬂ%mmaﬁ (CO, Incubator: Heraeus) 11Ju13a1 24 2T

2. 1ifeasy 24 $2 Tuand Buasena Sail

- TNF-0L N33 80 ng/ml 1iiosagufen

CTNF-0, 7121101804/ 80 ng/ml 3901 MAPK inhibitor (U0126) 11a% Akt inhibitor
(LY294002) Tiardud 160 M

- 3.29%DMSO 111 control a9 1nEl uFIHIazA10 V0126 18y LY294002 aziiudh
"lﬂg'éyaﬂuélgmwaﬁ (CO, Incubator: Heraeus) 1Hu10a1 24 12114

3. 1ileAs1 24 $2T14 ¥1M159A media 0NN petri dish ThruAvINTUAIIEE PBS

4. 1% 3% paraformaldehyde 1311981 10 117 91Miud1ed8 PBS 3 ASs

5. 1A% 0.1% Triton X-100 11 PBS iiunan 10 11# m1miudiedae PBS 3 Ass

6. §oudud DAPI (50 pg/ml in PBS) ilunan 1 $2Tua Tasnal3luiiiia

A 4 Y Y o A a v g
7. 10950 1 Glf’ﬂllﬂll,ail Aa1d DAPI ninHeaona18 PBS 3 AT
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) P . . a
8. oA anti-fade UM cover slip 18311111190 ua 1adN Tl mounting solution Taveudae

<
g1 ﬂmﬂm}ﬂﬁjﬂﬂ fluorescent microscope

3% paraformaldehyde with 2% sucrose (m'%ﬂu“lminnﬂ%mﬁw’imm{l%)
Paraformaldehyde powder 045¢

PBSpH 7.4 15 ml

Heat at 65°C 1¥111781 20-25 11

1A sucrose 03¢

Heat at 65°C (3ua1 5 11

Anti-fade (p-phenylenediamine dihydrochloride)

PPD 0.01-0.1 % in 70%glycerol in PBS



UNN 4 WaN13I9Y

(Result)

4.1 wamsAn¥UNUIMYes TNF-0. lumsnszdu MAPK huwaduzi3aierhdsfia KKU-100
iaauz5eria KKU-100 18gniimimaaeun1snssqun1iiiauves MAPK 4o
TNE-a fianusududads 0, 20, 40, 80 1az 160 ng/ml Tagd 0 ng/ml wldrhndulsannige
Faudumsildiazas TNF-a namsnaaounudn TNF-a. a1m13an3edu phosphorylation
form ¥81 MAPK 14 Tagnu31 fianududuves TNF-o Aiduduiniu denaliinans
nNye G:Ij UNIsINA Phospho-p44/42 MAPK (Thr202/Tyr204) “EI? uiu phosphorylation form ¥ ® 4
MAPK Tiiftnaiunu llde nisnaaeuiils ol MAPK TumsauauiSualusaulunsdas

Y Y o A
ANUVVUU ANTINN 14

A

(Thr202/Tyr204)
B

p44/42 MAPK

(Thr202/Tyr204)

MNA 14 MNLFAIDNHUENITINA phosphorylation form Y93 MAPK Lﬁﬂﬂﬁz%ﬂﬁ?ﬂ TNF-O
s 3 1 3 aoa
11!!7“])'@’1?3%3!,5\1‘1/1@141&5]5]514@] KKU-100

A) Phospho-p44/42 MAPK (Thr202/Tyr204) B) Total MAPK p44/42 MAPK (Thr202/Tyr204)
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4.2 wamsAnEUNIMURs TNF-o lunsnszdiu Akt luwaduziaethdvHia KKU-100
v ) . v A v 9 o X
MINATOUNITNTZAY Akt signaling Tae 1% TNF-0 NUAMmdudU @9l 0, 20, 40, 80
A v Y o dy 2 g Aq Y o '
1az 160 ng/ml 1ag# 0 ng/ml 32 Idinaudnannweduiluaisnlesiiazals TNF-a wun
] Y
iWonduIuves TNF-o u1nTugdina liinan13nsedu phosphorylation form U9 Akt
] Y Y
iinduanlUdae manadouti 1y wotal Akt lumsaruguilsua Tsauluudazanududu

v d‘
ANNINN 15

0 20 40 80 160 TNP-alpha
(ng/ml)

N —————— e )

B —-.--J T

MNA 15 NINUFAIDNBUL NI phosphorylation form U84 Akt Lﬁ@ﬂizﬁj}uﬁﬁﬂ TNF-o Tu

¥aaNzFaNe1AYHA KKU-100  A) Phosphor-Akt  B) Total Akt
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4.3 Ham e TNF- a Tun3n3z@ 1 MAPK signaling 112z Akt signaling 138 U0126
(MAPK inhibitor), LY294002 (PI3K inhibitor)

HAN1INATOUNITEEIN31AA phosphorylation Y94 MAPK 11a% Akt 910015032 4U
¥03 TNF-0 finundusy 80 ng/ml Taolsf U0126 uaz LY294002 finnududy 160 M Taod
3.2% DMSO 131 control W31 U0126 1A g LY294002 #111506164015(A0 phosphorylation
Y89 MAPK 1az Akt 141a8 phosphorylation form Y89 MAPK 11az Akt anasedrafin'ldaiiie

= [ ~ Yy 9 =~ [l =) [ ~
Llﬁﬂﬂmﬂﬂﬂﬂﬂn%ﬂﬂi%ﬂu%‘lﬂﬂ TNF-O IWg081 A8 ANNINN 16

Control TNF-alpha TNF-O + U0126
A Ph
‘ ospho-p44/42 MAPK

(Thr202/Tyr204)
(Thr202/Tyr204)

Control THE-alpha TNF-glpha+L¥254002

B
p-AkEt
—
—— 2kt

M v 9 [
MU 16 MNUAAIHAMTNVUUVD S phosphorylation form U983 MAPK 18& Akt signaling 1o
n3vduAIe TNF-o lumaduzid aietidsiia KKU-100 1a2A158A09U94 A) Phospho-pd4/42

MAPK (Thr202/Tyr204) 1io8U83478 U0126 11a¢ B) Phospho-Akt 10 Udaa18 LY294002
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a d
4.4 WAMSANBIUNLINYDS TNF-0, Tumsnsz@umsiosay@ule (proliferation) Tuiwaanzi3

v
A o

Ne1ArHA KKU-100 1agly MTT assay
A a g 2 1 % a Yy 9 =
Naﬂ'lﬁ‘ﬂﬂﬁ’i]’ﬂﬂ'liﬁ]iillumﬂiﬁ"llﬂilcﬁaaﬂ3&5\1‘1/]61!']&5] INNITNITAUAIY TNF-O Ny
Yy 9 @ dy 1 A 1 o 1
AU A9l 0, 5, 10, 20, 40 1Az 80 ng/ml Wy Weorar1ulY 1 -2 Fu Tunwuau
[ [ Yy 9 A ' o 1 4 <3
UANANNUDILAAS ANV UUUUDI TNF-OU LLQZLN@L'J'@']WWH[ITJ 3IUNUVNNNIEVUDUFAANLLIN

=

1 ’o’ aAa =\ a a 9 1 o <3 1 %’ aa
NOUIANY TNF-O Mﬂ?ilﬂiﬂJULGI‘UIGIU’e)fJﬂ’NﬂTJZGU’ENL“]faﬁilglﬂ‘ﬂﬂu1ﬂ1/l‘luil TNF-Q (control)

< 1

= K = A Aa Aa s P a a
(p<0.05) 3931l 1821 TNF-a luitima lumsmiumsns aau Taluwaduz S anethariia KKU-

100 A4AINN 17

Cell proliferation

1.000

0.900

0.800

0.700

0.600

0.500

Absorbance at 540 nm

0.400

0.300

0.200 T T T
Dayl Dayl Day2 Day3

=—#=—Control =5 ng/ml TNF-a =de=10 ng/ml TNF-a
==20 ng/m| TNF-a =fe= 40 ng/ml TNF-a =880 ng/ml TNF-a

MW 17 HaM3LAA proliferation 11471 AT TNF-0 AN UA

3 ' g a
maqmaﬁumwamawﬂ KKU-100
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v
A o A A

4.5 HANSANH cytotoxicity Tuipaduz1Fanetinviia KKU-100 Me1as91nnssdudae
TNF-Q !!azm’iﬁugfﬂﬂﬁﬂizéu MAPK signaling 1a Akt signaling Jaal% U0126 (MAPK
inhibitor) 118 LY294002 (PI3K inhibitor)

HANISNAT Y cytotoxicity YO U AANZIZ M 01 1A ¥ A KKU-100 WU 31141 9111
AUz EaterhaumaTeiUMIA g S1i 3.2%DMSO (control) 80 ng/ml TNF-X 160 uM
U0126 160 1M LY294002 118 TNF-GL 333 §1) inhibitor W@ D4 A0 U0126 118 % LY294002
WU eytotoxicity Tua1zdis TNF- o lijiana19910719¢ control pdNUNdIAYNINaDa
Tuvaed o sufeou cyotoxicity Tuan1rzan 9 1&un TNF-QL 32150 LY294002 nag
TNF-0L 3071 U0126 1138 LY294002 taz U0126 1He08191A8IR92LNA cytotoxicity 88143
Wod1AYNINTDA (p<0.05 One way ANOVA, SPSSv.17) diofensy TNF-OC fioaeg19ien
HONIALEINDTN N1ZTT V0126 $917D TNF-OL iAane cytotoxicity 1NN AZATTE

U0126 118908141087 (p<0.05, One way ANOVA, SPSSv.17) @21 MW 18

80

70

60 -+

W KKU-100

50 -+

80 ng/ml TNF-u
160 pMVILY294002
160 uMUD126
3.2% DM3SO

30 +

%% Cytotoxicity

20 |

10 4

H a <3 1 g a {
M 18 N1510A cytotoxicity VOIFAANLITINOINAYIA KKU-100 Tun1ghil TNF-oL tay

inhibitor 1 MAPK t1az Akt
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4.6 wamsanmieznewIndaluwaduzsaernaviia KKU-100 luaiziisl TNF-0, azluy
mazﬁﬁmasﬁ’ué’emsnszéu MAPK signaling 118 Akt signaling 1ag1% U0126 (MAPK
inhibitor) 1ta¥ LY294002 (PI3K inhibitor)

nan1sNATeUez NN InFaveusaduzdaneriasiia KKU-100 w3l
waduzsaieiauinaaeuluniizais a a1l control (3.2%DMS0) 80 ng/ml TNF-Q(
160 uM U0126 160 uM LY294002 1182 TNF-OL 23 4 inhibitor 1@ 89 #19 U0126 113 2
LY294002 Wy TNF- O ifiesedruden liaunsanszquldinaez wenlada ldiileifouty
control AIPTIMIEUTI MAPK 1Az Akt signaling HAANUNIAANLIE I 1INA¥TA KKU-100

Y 1 ]
IAA apoptosis WINVULIBIABUN control AINITNA 19

KKU-100 cell

Control TNF-alpha

U0126 U0126 +TNF-alpha

LY294002 LY294002 + TNF-alpha

$ a a <3 1 g a
anﬁ 19 ﬂTiLﬂﬂ’t’)%W’t’)WIﬂ%ﬁﬂl@ﬁl“ﬁﬁﬁﬂ%tiﬁﬂﬂu1€]%uﬂ KKU-100
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(Discussion)

? A A v Y A&

< 1 I 3 A a @ A o o a A
Nzisane A unzSaNneNNINEe Y NoU1A % Mﬁﬂi&lﬂ!%ﬂﬁﬂuuuﬂlﬁlﬂiiﬂﬂ

Q

o 1 o A

1 A @ o 9 A A o
Aouded giheinezanwuunndluszezgaiie vsoszezntivziwmsgna ldie ez
1 <3 1 ’é o o Y Y 4
dana limisasianuuzisanetind lussezdudinasi ldon lutniu dszme Inetigiianisal
a < @ 1 g = I o o = 1 1
manalsauziSadunasneuiaguiluduauriisvedlan daulvgynunianin
[ = A é 9 (% a &’ a Y o . .
aziueanReurlovesdsema lnedsegenndsanunisanenes lu sy Opisthorchis
. . o q ¥ < e < dRGA e Ao o
viverrini (OV) 1114 TsauziisqauuazuzGaneiaudymiaisisagandidgvesnia
[ = A
azTuoonearileuazilszmea lne
& A ' s A A o '
TNF-0, (Hu 1o Ta iRl aeeeenuininsadiiein1izdni@uue 319018 TNF-0
9 ] = J A A = kS o 4 3
NIEAUAIUSIENInD Fer0I¥Tia Av TNFR1 ttay TNFR2 Tagtunumnalunmsmaismadusi
] a o o 4 <3 4 1
Mungeznen Ingauaz lunasshunusivayusaduzsdwndouiiuazyngn (Gilbert.
2005 : E1011, Misseri. 2005 : F406, Zhou. 2015 : 1682-1683) 111 a.#.2006 W 31 TNF-au
A A A o J < 9;
15NN 52ANTA MU 81 doxorubicin (DOX) TupTiIaIBaduL5 UM UMINIZIR
Jd A a { [ [
WOIUYBEBTA MCF-7/Adr taz MCF-7 18 Tag1ln@ MCF-7/Adr tag MCF-7 92A0@on1ssny
#2881 doxorubicin (DOX) uatiiald TNF-0 39uAUN1TSABIAI881 doxorubicin (DOX) dINa
Y a I a [ 4 < 49( 1 o < dy a o
Tinaanudluiisaomaauz3anUY Iagnu 1M 5AgYeLraa iz alinNANNITanILaLl
Y
mRNA 9984 anti-apoptosis protein (Cao. 2006 : 184-185) U9 NN UHINVI1 TNF-0L 413150
9 Y Aa a Y 4 <3 1 % A A A 9
nszauldinaozwon Ingda 1a lumaduzi5aMe1i1@riia HuCCA-1 uaz HuCCA-1 Nu tijo 149
TNF-0 59417 Y Actinomycin D (Utaisincharoen. 1999 : 42) Tun19a5391% TNF-0L @134159
Y Y I SEI A Y ' Y
nIzAUMIYNgnla luaaduziGaneiaria CCKS1 14 lagr1un1s TNFR2 Tagn1snszqu

[

MAPK, Akt, NF-kB 1182113189999 MMP (Tanimura. 2005 : 209-211) 1A 9101135338191
2 1Y ' v a < a J <3 1
wihlvesdivenydn TNF-o luamnsanszqulidinannuilunivrieas laTumaduz 5
901 a a J o a J o @ g}/ Ao
Awtia KKU-100 wag KKU-M213 huiing Saudailiamay. 2015 : 31-34) Aa1un135399
Y Fygno = = = 9 ' 7 d 1 2 4 D)
Tuasaitigivedadnyidana lnlunmsdumiudenisaisveusaduzisanetiin laels
4 <3 1 E dy a I A Y 4 <3 1 3 a
iradugizIoAmIziasaveny Ingriia KKU-100 1HuTuea ienszquaaauziianetia
a ' a a s 1 1 1
il KKU-100 @38 TNF-0, 4182 Wumsisayan Tnveasaa (proliferation) Tinana19eg193
v o w aa = 9 A ' Y av J <3 < A A 1
Woddynada (p>0.05) s ldwaniuanaredunuitelumaduzSula@onvinnyi
TNF-0U ﬁ”lllﬁﬂﬂi%@j}u proliferation 14 (Lin. 1999 : 13883) TF-1 (CD34+ myeloid progenitor

stem cells) FI@1UI1TONTLAUNIT195 1A D TAA218 TNF-alpha 14 (Gregory. 1999 : 9542)
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] =) @ a o = . . A o = 4
W UAeINU U8 U A./. 2005 YD Arianne L.Theiss Hazasie Nv1n1sAny1Iusad
4
intestinal myofibroblasts (Theiss. 2005 : 36120) wazludla.a. 2009 :nmsanu1 luwad cardiac
fibroblast WU31 TNF-0L @ 1150n52@u1¥ina proliferation lAITWIREIA U (Kaliyamurthi. 2009
: 14424)
9 Y
1nMinaasdluasainud TNF-o @1m150n32AU MAPK pathway 1182 Akt pathway
4 < v A a = < Y =
TuraauzFaneinayia KKU-100 ¥992iriu 1a91nuouved 11584 Phospho-pd4/42 MAPK
R 1 4 A g A A
(Thr202/Tyr204) 1a¢ phospho-Akt MNNUULALTUNUANWAUTUYEI TNF-0L NI FUNNNIT
Y ]
n32@1 MAPK pathway 11a2 Akt pathway 1@u10UUA2Y 91AN15N TNF-alpha 8111500524 U
3/ a a <3 { a a a
Idnamsaonazmsniaau lnveusaauzGuagminminimsnsequmansady Tamhu
1 Y I Y 4 3 Aaa 1 Y o kA g
nnmsmszqumsaeornuaungldimaduzsdizinegien 1d auinlunmsnaasslunais
9 F)
1399111156U69n130 32U MAPK pathway 11ag Akt pathway 1ao1% MAPK inhibitor (U0126)
g Akt inhibitor (LY294002) HAZNATOUNIIZNITING cytotoxicity {8& apoptosis 91 TNF-
1 4 4 < 1 aol a
alpha 1A8 MTT assay 1iag DAPI assay WU U0nTAUIsaauz 3 ano1asiia KKU-100 A0
1 @ Y] ?;'; a 1 L4 < [
TNF-0, 594AUN156U89 MAPK pathway 1182 Akt pathway 321N@ cytotoxicity ABIFAANLI5ING
a a A 2 1 A v o w A A Y ~ ' = A =
WAFHA KKU-100 tWN¥ U 8190 sd 1Ay ameuny TNF-oL 1ied0813@e) (31N 18) &4
@ Aa v 1 o 4
TinaaoandoanuauiIdeluil a.a. 2007 Yu Fang Wang uazaaz 1 ldsiinisdnulumad
human melanoma (Wang. 2007 : 4940) 11a2914398U04 Li Fen Yu ttazaaie 1l a.#. 2007
o . U 9 3’; o 1 1 a
Anlusad colon cancer FINU1 U0126 a111308U83 MAPK pathway v 1¥idananensiia
1 4
cytotoxicity A9t (Yu. 2007 : 2001)
a a 9 A 9 ' o
MInaaeuMsINAdzHoN Inga laaly DAPI assay 110 1% TNF-0L 59401 U0126 1ag
J Y a . A é’ A = v = 1 = ~ &
LY294002 a4ma 1110a apoptosis IN MUY (W01 VN TNF-0L IW8I08131A87 (3UN 19) B9
@ x 1 <3 1 %’ a ¥
AOANABINUNAYDY Leclawat K. FANUIEaaueiTan0118%iia KKU-100 ag RMCCA-1 Ao
[ 9
@13 1981 oxaliplatin AR Akt signaling Tael% LY294002 $171Un15 1987 oxaliplatin
i A 3 a 1 4 A a a 4 <3 ' ? a 4
wuNaunsauaNnuiuisaowaauazimunsinaszwen Inga lumaauzi39Me AN
9 Y
a9a¥1al 1d (Leelawat. 2009 : 6) HonAUgaNUIIuauIvevea Li H uazamy 111l 2011
[l 1 Y
F9Any11U non-small cell lung cancer cell lines WU 1198V 03 PI3K 1taz MEK pathway TN
Y a . v & a a Y ds@’ < < d'dy . .
11 apoptosis azdugansiaas Ia launaulumsaaueis nAoo gefitinib (Li. 2011 :
280)
3’, 3 1 I v o @ 1
vinmsnaasslunielideagllain Akt 1z MAPK signaling i uifadedanlunsi
o Y I3 <3 dy v a . dy 1 a I a 1 4 4 <3
mldraauz59a0A0N131NA apoaptosis LazAsaMItnan NN uNyAowaa Tusaaueisa

v A a
NOUIAYUA KKU-100
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(Conclusions)

1 1 <3 1 ?,' a
MIANEIUNUINYDS TNE-0L Aoiradimiziaeanz5anesinavesnn Inewiia KKU-100
WU TNF-O ﬂiz@i]}u MAPK ttag Akt signaling Tagwy phosphorylation U939 MAPK (laig Akt
A v { % o <
MUAINANNATNTUYDS TNF-0 39 MAPK 112 Akt signaling HUNUININeIToIAUIFARLIT S
[ ] ] 4 a a 4 < v ] <
WaWOLN 1HU MIBYTOAVDUYAE NMIWIYAY A HazMIYNFNVOUTAANITI Aod1a 150
1 r'd
AUNBNATOUNAVDY TNF-0L @0 proliferation 1A835 MTT assay WU31 TNF-a. 13ilign5
1o A o | 4 4 <3 1 901 a
NIZAUMSULIAUNUTIUIY (proliferation) TuraaueiFaineAstia KKU-100
i) Y H
119910156059 MAPK 18 e Akt signaling Nnaa1nn13nszau las TNF-O Tagly
o 4 va
U0126 (MAPK inhibitor) t1a8g LY294002 (Akt inhibitor) uazmwaa"lﬂ‘wﬂmmﬂmﬁuum
N19AY cytotoxicity 112 apoptosis 1A8 1% TNF-0L $23 71 U0126 (MAPK inhibitor) 1181 ¥
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