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Abstract

The objectives of this study were to study the bioactive substances from Phellinus linteus by studying the
bioactive substances in the extract from water extraction and ethanol. The extraction using water and ethanol
resulted in Phellinus linteus extract of 0.2% and 3.3% of its weight respectively. As taking the example of both
extractions for the cytotoxic testing with 5 types of cancer cells; Breast cancer cell (BT474), Lung cancer cell
(Chago-K1), Hepatic cancer cell (Hep-G2), Gastric cancer cell (KATO-III), Intestine cancer cell (SW620) and
Fibroblast cell, it was found that Phellinus linteus extract from both water and ethanol extraction was the most
effective in inhibiting Gastric cancer cell (KATO-III), having the same IC, value for extracts from both types of
extraction at 190.7 and having IC,, of 31.1 g/mL respectively. Moreover, the Phellinus linteus extract from both
types of extraction was effective in inhabiting all 5 types of cancer, where the Phellinus linteus extract from the
extraction using ethanol was more effective in inhibiting cancer cell than Phellinus linteus extract from water
extraction. For the testing with Fibroblast cell, it was found that the Phellinus linteus extract from water extraction
did not damage any Fibroblast cell, while Phellinus linteus extract from extraction using ethanol had the ability in
damaging some part of Fibroblast cell with IC,;, of 117.1 g/mL. Both Apoptosis and Coagulative Necrosis forms of

cell death were found when considering the structure of cell death.
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Phagocytosis of Apoptotic bodies
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ANTIAUTITUAT WU UNITAITNIN voalnseas19veuiiows la naaIuiiy Glomerulus 1ag tubules U@
/A 1 g a a Y A 9 o
meluaan melimiviiundeaudd uag Cytoplasm U FNW-LUAUVN TN UTUD
. . . o A s A A ~ ' s A A A o
2. Liquefactive necrosis YHAINLEAQUASIUDIYDAY imsgesaaresaaiaziiiodenaie lageou lainely
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2 a J . .. .. J v v d Jd o A a = J
(HnAINLEaa Epithelioid histiocytes Y0189 mfaai'mmﬂuLﬂuwaamﬂwuwawu’gmaﬂa) N1333UNQ[Y
J v 1 1 o
VOIBAAAINA12IT8N I Granuloma uazwumimﬂgﬂgmmé’mﬂu Coagulative necrosis #3310 Granuloma
=2 = ' . ' Y1 I ' . . .
NILIYNIT Caseous Necrosis ’m%ﬂﬁWﬁnlﬂﬁilﬂUﬂﬁGﬂﬂgﬂu’U‘UNﬁuizﬁ’ﬂﬂ coagulative L1QZ liquefactive necroses
e . . a A A oA A
5. Fibrinoid necrosis Lﬂugﬂl,muwLﬁmmmi@nwmmammmu Necrosis 1 HODALADA
Y o

daulvgiinannl §ase1giiquiuvessaneed uazlolnagauyed immune complex NHNIVDIHADA

A [ gl.l @ A Ay dy = 2 g .
AR ANUURNUIUDN 'ﬁaf]@!a9@%3Qﬂl!ﬂuﬂﬂﬂﬂﬂuﬁ%nw‘lmﬂlﬂu immune complex HaZDI1INY

]
=

Fibrinoid Necrosis 484 Arterioles Tugiennuaulatingeanguuseld

U Q



M3199 2.2 uaaansIeuneuanyae e Necrosis N1 Apoptosis

Necrosis Apoptosis
Gl Qﬁﬂiz@i} Uu Pathologic stimuli Physiologic or Pathologic
stimuli
Lﬂ@ﬁﬂﬂu Many cells Single cells
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2.3.5 Nuclear Magnetic Resonance Spectroscopy (NMR)
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A a A Y A 1w . . = <3|
gﬂﬂlmﬂamwqclugﬂﬂlmﬂaums@uﬂum gnNdyI FID (free induction decay) G]f\il'ﬂﬁ']iﬂﬁﬂllﬂﬂ@ﬂﬂlﬂu

A = A A=)
ANUDANE) BIDNADUNIUADIINVUDY

U

'
A I o

G

a |l s { 1 o ' { ' o
A3oUNIINUHYMIATUNLANAAY 921510 A1 chemical shift NuANA1IAY

: Y I
avazilszurana 1lug1/vea NMR spectrum Galidnvaziluiia uag



RCO,H
PHOH

Aromatics

- Ethers Sulfides Sat. alkanes
R,C=CH;  poCH Re-CH FH

Alcshol
RCH=CHR———— Ho-CHe——  ———RO=CH

PhO-CH——— ArCH—— —— R,C=CR-CH
FCH  CI-CH, I-CH

o]
Br-CH——— ——R-LCH

Estets
RCOyCH ————— ———NC-CH

05N-CH —— —  R;NCH
Awids RCONH ROH
RyNH

T T T T T
120 110 10 on 20

LT}

T T T T T T T T
10 a0 50 40 30 an 10 00 ppra (8

310 2.6 A1 chemical shift Jagszanawaslsaoulularagailszianagg

12



=
UNN 3
N1INAAY
3.1 IN9AY
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HANTEOUNNIY VAT UMY

3z!ﬂ§eaﬁeuazqﬂnsﬁ
1. Thin Layer Chromatoplate (TLC)
2. NMR Tube: 5 mm standard NMR tube
3. Rotatory Vacuum Evaporator
4. NMR Spectrometer: 500 mHz JNM-ECZS series FT NMR
5. Tissue culture flask 25 cm’
6. Tissue culture plate 96 well
7. 96-well (8x12) microtiter plate
8. Microtiter Plate Reader

9. CO, Incubator

3.3 M3l
1. Ethanol
2. Methanol
3. Normal saline
4. Ethylene diamine tetra-acetic acid (EDTA)
5. Dimethyl sulfoxide (DMSO)
6. Dichloromethane
7. Chloroform
8. Deuterated solvents for NMR ‘@i Chloroform, Deuterium oxide, Methanol
9. Liquid and powder medium (RPMI1640)
10. Fetal calf serum
11. Trypsin

12. 3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyl-tetrazolium bromide (MTT)
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ad
3.4 3I5N1TINAA0N

3.4.1 MINIBUANTANAVOARANTZDUNIY

1) M3anafleleNILea

o Aa A A I T 9 o v 9

Huranszaunnungnuatumalszia 40 g HoABNTEMENIBY UMANAAIY 400 mL 1BN1UOA

A, o . I o ° o A v o
Tagdsmyanasesenan (Soxhlet extraction) 1ua1 6 1 1us uazthasanan lduszmedihazatwesn
@ %} o < o ] o
At Rotatory Vacuum Evaporator TIHIHUN iNuAee e sanalu desiccator
v Y g
2) ANANIYUN
[ a A ~ I a %} <
ldiwanszdunuungnuatupatlszanm 40 g asluviagdnsrevuia 1000 mL BUUINAY 400 mL
o 1 @ o ° o 1

uaaihunldanudenuu Hotplate (una 6 51109 nseaasianlensea1unsed wazihansananla b

v o o s ¥ o < o ' [ .
53Lﬁﬂﬂ'l‘ﬂ"lﬁ%ﬁ?ﬂ@@ﬂ@%)ﬂﬂ”ﬁ‘lm Freeze Dry ¥I3UIHUN NUAPENTTANA U desiccator

I a v d . .
3.4.2 manaaouaNMiluisnoisan (Cytoxicity assay)
1 o [] d' v Ao A a [ 14 4
mmafmmsmﬁauwﬁmum%mﬂﬂaammwmemﬂiﬁuwu‘gmﬁm YWIAINT Y
UNIINGIQY
~ 4
1) NIFLRATYULEAR

i5adn 14134 cell line 910 American Type Culture Condition (ATCC) lAuniyadaane Ui

Folukoal§ians Foauiny wasfiinveusad
KATO-III L%at{uzﬁqmzmwmmi Gastric carcinoma, Human
BT474 radugiFaduy Ductal carcinoma, breast, Human
SW620 iyaauzisad 1d Lymph node metastasis, colon

adenocarcinoma, Human

Hep-G2 I¥AaNZIT I Liver hepatoblastoma, Human
Chago-K1 yaauzi5len Lung undifferentiated, Human
Wi-38 1%a ﬁﬂﬂ@ Fibroblast, Lung, Human

1 7 2 2 H A o
1R09FAA 11 tissue culture flask A1891M151ABUTAE RPMI1640 NWaL fetal calf serum 5% UuN 37 °C

v o A s 6 ¢ o g 2 7 a .
5% CO, IAszanm 3 1u @wad 2-4 x 10°1a8/499) HAIINUUADIMITIDOUTAAINIOON AN 0.05% trypsin
' a A ¢ 2y oa it s
+0.01% EDTA 1311615 0.5-1 mL 11583184 2-5 W19 W05 HAAT @A trypsin N UAUAVDINITIABILEAR

1 s 4 ' 1 % y o
Traj i1z Mrad Mz u flask vga gauaaauiedauldu tissue culture flask DnIANT 1D VLIBTIWIY
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s A a A Y 1 I 9y 9 4 1Y 9y 9
raanuAuazIeve1inaag flask raalun U NDY 2.5 x 10 cel/mL Tase 11159052939 MYNTU

Y v o % 9 &l ? Y A 9
mﬂmsuummumaaiﬂﬂi% Hemocytometer mafmmfaa%u‘lﬂﬂ’%mmmmmsmﬁau

o ] Y] J <
2) ﬂ']ﬁmdﬁfJﬂJﬂ'JfJfﬂ\‘lﬁ']ﬁﬁﬂﬂ‘ﬂﬂﬁﬂﬂlmaaﬂzliﬂ
(Y 1 d‘ 9 g‘/ = a 9 1
HITAIDYWNADINITNATDUUUN 2 YUA ulﬂll,ﬂ
v a3 a a
1 ﬁ"lﬁE‘TﬂﬂLWﬂﬂﬁgﬂuWNTng]}’Jﬂanu@a
v 3 a a 9 ¥
I ATANAHANTEDUNNIUAIYUN
~ @ A 9 Y o o < a
INTYUTITAIDYNUNDNITNATIU LVUUU 50 mg/mL IﬂElﬂ'liﬂfﬂﬁ'lﬁﬁﬂﬂlﬂﬂ'luﬂﬁlﬁﬂﬂigﬂu
a o o 33 a A
WUIU 39.6 mg azmﬂﬁ}aﬂ DMSO 792 pL tag ¥3d15aNAUUNANTESDUNUIU 34 mg ﬁgﬁWﬂfgl}'JfJ DMSO 680 pL
y A o [l o I ¥ 9y 9 Y
%']ﬂuum@%1\1@3681\1@113?”]@Glﬁulﬂﬂ?']ﬂl"’llﬂslluﬂ'lﬂﬁﬂﬂﬂWi 500, 250, 125, 62.5, 31.25, 15.625, 7.8, 3.9,1.95

ug/L @28 DMSO titeth lnagenia IC,, Ao 'l

3) MITeNaITazals MTT
I
1@38uETaza18 MTT 13 normal saline 1HHANUANTY 5 mg/mL (Duasazars 13 luvied

3w { °
¥ uaznusnu 139 4°c 14 1 1hen)

I a ] <Y as
4) MminageuaNnuunyaoaaaieIs MTT
a I dy Y Y A . . A dy
4.1) usaaniaed 139nved 1) Ysuas 100 uL a9y microtiter plate 96 well NTB1MITIAL
4 | ¥ Y 9 3 1 V= o
188 RPMI1640 08 100 uL/well (92 lan1mdudu 2.5 x 10 cell/well/200 uL) 1in 199 37 °C 5% CO, w1 24
SRR
4.2) udegeasanaiwsen 13a1nven 2) Ysuag 2 uLiwell a3y microtiter plate 96 well
11’137 37 °C 5% €O, w72 FAlue (3 3u)
4.3) 104 MTT 1909 5 mg/mL Ma3on1391nden 3) YSu1as 10 pLiwell a9lu microtiter
' £4 Y
plate 96 well YU 4 ¥ 119 @AOIMITIATUFAA NS
4.4) 101 100% DMSO 1511015 150 pg/mL 181U plate mixer H1U 2-3 U1

4.5) 3AAINIYANAULEINAIINGIAAY 540 nm

5) MIATUIN

i v ) mmsganauuasves MTT Tuasana
% NTUFINTDAVDULAA (% cell survival) = - " — x 100
mmsganduuaves MTT Tudriazars DMSO
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o 1 . v A o Y 2 o qw st A
1WA % cell survival 1@319NTIWIRBAILIUMIANNWAINTUVOIE TN IHIFaaln13509 50% W30
! g . . o b2 < 9 9 <
1 IC,, (Inhibit concentration 50%) Taomvualunu X 3l log YDIANUIVUIUVDIFT LAy UAU Y 11 %

cell survival
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4.1 MINIYNANTANAVBATRANTZDUNNIY

A

0 < a a @ o v & a @ ¥
NIMIIRAHANTZAUNIUN ST 40 NIV LL%?VIWﬂTiﬁﬂﬂTN‘H?Jﬂ 21799 ﬂﬁ]ﬂ1iﬁﬂﬂ¢9{3€lu1 Lagy

v 9 v Y v [ ¥ o 9 AN Y o A
NTENANIYDNIUDA W‘U?ﬂﬂﬁﬂ‘]&lﬂwﬂlf’)ﬁﬁﬁﬁﬂﬂ HINUD !Lﬁ%ﬂ%uWﬂﬁﬂﬂaZﬂJﬂ\‘]ﬁﬁVI‘lﬂ ANAITINN 4.1

Y @ 1 Y = o A . [ ]
15197 4.1 LEaany e UIKn llag%}@ﬂagﬂiu']ﬂlellﬂ\iﬁ1ﬁﬁﬂﬂﬁulﬁj (% yield extract) YDIAITANAINNIA

NTTOUNLIY
Y] <3 a a [ 9°/ o [ @ {
F1TIANANNNANTESDUNUIU ANYUSVUDINT WURUNATANA(NTN) %’aﬂazﬂ?mmﬂlmmsﬁ
ana ana'ld (Yyield extract)
v v ¥ 2 I <
A1ITANAANIYUN ﬂJE)\?LL"U\‘IL‘]JULﬂa@ 1.3187 3.30
= ﬂo} 9
auInIay
v 9 [~
ATANAAYBDNIUDA 6U'E)\'llL"U\“I!,‘]J‘L!PN 0.0792 0.20
= ﬂo} 9
auInIay

A <3 FUA o 3 Aa A A v Y a2y S
AMNANTTNN 4.1 %mu"lm”l FSANANAHANTZOUNNIUNFNAN e NIUeA UipsazUSurmveeds

[

{ 1 [ ] a a ! [ ¥
Nana'ld (Yeyield extract) N1ANI MTANANATANTEAUNNUNF A8

d

4.2 m3nsvaeuaNiluiivnesan (Cytoxicity assay)
I ax o A J JxAA = . . =
MTT assay HUAEMIATIIANNNNFINVRUFAD lAUaaNTIN 923 mitochondrial dehydrogenase 7

{ < I
azaguilu MTT (3-[4,5-dimethylthiazol-z-yl])-2,5-diphenyl-tetrazolium bromide FuuaIsaraeTHa0a
g 4 v ¥ ~ X & o v o &

151U formazan AT auas dazanerh Taef3unal formazan MRetusadludadiulasasefusuiuaads

aa K ) Yo Aana Y
PIN mmmmm"lﬂ%mmmnmmmmaa‘{”l@

@ /N

|
el oy

—

T \ Mllochondnal Reductase \
N*
©/ N=—n < >

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (E, 2)-5-(4,5-dimethylthiazol-2-yl)-1,3-diphenylformazan
(MTT) (Formazan)
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) (Y [l a 1 v a A ¥ v 3 a A
AINNITUINITAIDYN 2 YUA lls?fu,ﬂ ﬁ?iﬁﬂﬂlﬁﬂﬂi%ﬂﬂ?‘m”luﬁjﬁlﬂu”l Uag aSaNALUANIEDUNNIU

Id a 1 4 §
Aeenuea wasvdeuaNiuiivABIas (Cytoxicity assay) NANMTUIU 500, 250, 125, 62.5, 31.25,

15.625, 7.80, 3.9 A% 1.95 pg/mL U&UAY MTT 5 mg/mL U3u1a3 10 pLiwell vy I3 ludaduiu 4 $2Tug

URAAY 100% DMSO 131105 150 puL/well 10314 formazan aza1800nN WE1U plate mixer UIU 2-3 WA

[ { 4 o 1 o a J
Llé}ﬁﬂﬂﬂWﬂﬂﬂaullﬁQﬁﬂ'ﬂﬁJfﬂ'}ﬂau 540 nm u,axmm@ﬂﬂﬁuummmmmmiﬁ%amﬁ)mmwaa (% cell

o 1 ) ° 2 a 4 < 2 a o a X
survival) HAE11A1 % cell survival MAIUIUMIANWDUNBADIFAAUITING 5 Filauazaalnd (IC,,) g

v A v 4 s 3 o A v & A Y 9
ulﬂNﬂGﬂllG]TiN‘V] 4.2 tazanwazmsasuulasvouraanzise oOUIUINININEITANANIADI NANUTNYY

a9 uaas 13 lugii 4.1-4.12

Y 0 [ ] a a I a ' J < 2 a
9”51\1‘?] 4.2 Llﬁﬂ\iwaﬂ'lﬁu'lﬁ'liﬁﬂﬂgn\‘lc]Fl]’lﬂl,‘ﬂﬂﬂ535ﬂuW3JTLllI'l@5'3i]ﬁ'ﬁ]llﬂﬂ?u!ﬂuWHﬁﬁ]Lcﬁaﬁugﬁﬂﬂﬂ 5 ¥UA

4 a
wazyaalna (1C,,)

®13/Cell lines IC,, (ug/mL)
BT474 Chago-K1 Hep-G2 KATO-III SW620 WI-38
(inactive)
ﬁ?iﬁﬁjﬂlﬁﬂﬂigau 500 339.2 247.5 190.7 372.3 >500
finmderh
ﬁ?iﬁﬁlﬂlﬁﬂﬂigﬁu 58.0 58.3 43.0 31.1 33.0 117.1
TEVRYY
AelemMuea
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4.1 wavaamsmsanamanszduianua e un NN pnaseaevmiY

1 d s Y
AolyaaNIINMUN (BT474)

d‘ o % < a A Y ?; Yy Y ' a
51]7] 4.2 Nﬁéll?NiﬂiHTl;ﬂiﬁﬂﬂ!ﬁﬂﬂi%ﬂuﬂﬂ1uﬂ?ﬂuﬂHﬂ'J1N!"’llN°llHﬂN NINTIVADVANINY

Aetannzi3a)en (Chago-K1)
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‘iJﬁ 4.3 wmlmmimmianﬂmﬂnswﬂuwummﬂm"’]ummmumuma ﬂN]ﬂi?ﬁ]ﬁﬂ‘U?ﬂiW‘H

AoIBAANZIS 36U (HEP-G2)
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IC,, (ng/ml)
@19/Cell lines
BT474 | ChagoKl | Hep-G2 | KATO-Il | SW620 WI-38
ia-H,0 500 339.2 247.5 190.7 3723 > 500
Hin-ETOH 58.0 583 43.0 31.1 33.0 117.1
U 1 o 1
fMeea MImulma IC,,
Y] <3 a a sol {
MIANANANITEAUNNIUAIBU NANUTUTU 500,250,125,62.5,31.25,15.625,7.80,3.9 1@ 1.95

ug/mL aza1e1u DMSO Tuanuiduiide waduzi5anTzMze1ms (KATO-III)

AN mﬂﬂﬂﬁuuﬁmmﬁ 540 nm VOUTAGNLITINTLINILDIMNT
VOIeS (KATO-IID) HaIMstau MTT Percen of
ariah A%ad 1 adafi 2 adad 3 A%adt 4 mae Survival
(pg/mL)
500 0.249 0.455 0.518 0.275 0.374 37
250 0.349 0.402 0.495 0.412 0.417 41
125 0.579 0.668 0.713 0.561 0.630 62
62.5 0.675 0.726 0.672 0.567 0.660 65
31.25 0.428 0.688 0.695 0.660 0.618 61
15.625 0.488 0.730 0.671 0.592 0.620 61
7.80 0.715 0.714 0.634 0.662 0.681 67
3.9 0.657 0.741 0.735 0.662 0.699 69
1.95 0.682 0.869 0.764 0.730 0.761 75
DMSO* 1.011 1.054 1.003 1.056 1.018 100
0.985 0.930 1.075 1.031
Media** 1.281 1.320 1.362 1.303 1.326
1.359 1.370 1.329 1.282

*DMSO f19 negative control 'laiidy DMSO

**Media A9 YAAIUANN luTMsANEIAI819
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