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Our previous study on anti-tumor activity of Taiwanofungus cam-
phoratus alcohol extract (TCAE) suggested that the treatment of TCAE
on HT-29 colon cancer cell line not only promoted apoptosis but also
conferred a synergistic effect by pretreating a small dose of TCAE at
first and then combined with amphotericin B (AmB) of HT-29. AmB is a
common antifungal agent used to treat systemic fungal infection by di-
rect binding to ergosterol resulted in producing pore in fungal membrane
which led to cell death. Therefore, we hypothesized that the extract of T.
camphoratus contains a certain kind of sterol that has higher affinity to
AmB and these sterols can easily replace the existing cholesterol in the
cell membrane of cancer cells and then the replaced sterols became the
target of AmB later on. The hypotheses also suggested the the phospho-
lipid composition of cancer cells might be different from normal cells
that attracted easier than normal cells to the sterols from T. camphoratus.
Organic solvents in different polarity were employed to extract solid
state cultivated T. camphoratus and n-hexane was found to be the most
effective solvent for the extraction of AmB synergistic component to in-
hibit the growth HT-29 cell line other than TCAE. The n-hexane extract
was separated by preparative thin layer chromatography (PLC) and two
fractions (SB and LR) were found to be active in synergistic to AmB. SB
demonstrated blue band under 254 nm UV and LR was a red color frac-
tion under visible light spectrum with the yield around 0.01% for both
fractions. MTT assay indicated that LR fraction had a low cytotoxicity
to both HT-29 and normal cell HEK-293 when LR and SB is used alone
with the relative survival rate at 80.87 % and 64.12 %, respectively.
However, if 5pug/ml of LR was pretreated to HT-29 and combined with 3
ug/ml of AmB for 24 hr later, the survival rate was dropped to 47.3+3.88
%. Three components were obtained LR-LG, LR-1 and LR-R by further
purification by PLC. LR-LG and LR-R were suggested to be the target
components with a synergistic effect in dose dependent manner with
AmB. The combined use of LR-LG / LR-R and AmB could be useful for
the therapy of cancer for both the doses of LR-LG/LR-R and AmB can
be minimized and less cytotoxicity was observed to normal cell in this
administration system. The chemical structure of LR-LG and LR-R are
under investigation.
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2 C-6pltcztrid » 23 Tk EvEw ~TH " e -BH~ ww
Mo e B eniTH o L E DM e LR 4 200 A e d Ry e o
B-D-glucan 2. % H/¢ X-S S st~ 47 7 v g0 B-13 g4 i

D-glucose ¥ % % I = "+ %z 4% ) ..%ﬁ;“; R gka‘g IR VY

NN

BT A B pUE R (T enE & B e
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CHEIEIRAZELR D APH AR EY Al F a2 4
EnflAbz 2 B - i Ed 30 BAESE LA X2 &R T &7

ST A F X RGP AP R e AR R kPR

AL NI RSGEEEANRpL Y e g A G HE WD &

B oKz 3 BR A GH AL H fp(monoterpene) 5 73 = B A
- FE RS L f(sesquiterpene)s 7 3 ow B R AN - G H AL B
(diterpene) ; 2§ I B2 = G HMA Z - B X f(sestertrpene) 5 7 7
= R A ML = fR(triterpene ) 0 B Ao LR 5 iR
HEZF 20 g e iqEER e > AR F pART L
YRR T 0 S G A E RGN RE RS A AL p

TR BT H R RN 2 B8 S 5 1 = #Ep( Farnesal )

B EE a2 3 A B ER s squalene

fn
!
T}
F_L
B
B
™

X
»

25 2 REREY AR 1 okk LRMF e d L FITA L iz
R ORBALR ]  EE R R N R

A% 1 (1) C27 » 3 % Cholestane "2 F|fig 2 74 4 ; (2) C28 » C-24 i+

%3 7 AP rErgostane 2 AR F 7 (3)C3L0 C-24 =% F 7 A

7 A B % ch Lanostane # §3 2 b7t 1 (A)3eBE2 2 G ¢ 80 BT
15



=P M2 2B C-4-C-145 2 7 A i+ 2 Lanostane ¢ C-24-methyl

lanostane z_ #g #f% 5 (5) Fusidane - Prostane # Fr # ##2. = ##¢ 5 (6)
Viridinfe# 74 4 5(7) C-24 =% 3 2 =z & ¢ ¥ AP~ 2 Cholestane

A F B hdi g N4 @ > cholesterol % lanosterol f4 3B & 4

it gaEEEY LR ge s oy EF 0 cholesterol 2 lanosterol

B H B fete g P S5 d squalene 2 & = sterol Sz P A4
R JEP o R E B R A e C4~C14 23 7 A
(demethylation) » C-24 ™ A (methylation) ~ ¥ & & 2 fH42 35 4 3% -
= |

3 Paupz A ( RLL) e R AG AL

v ’*j”&“if”?ﬁll‘"lé g&ém%

o d IPERAL F e Woehd

RSP o F R 2§ MMz R Al S EEMR R 0
Fragl e eni®d > QIR 2 LA H g R

2T AELNHRBBS nZ ek A A 2 — 0 T A R

BARTFFHrALI kPt LI B RA LA A
ergostane #]¥? lanostane ] » @ ergostane %]
W39 G 24 (28)-en thipldd o Bpor &R A0EE = RRAR SRR S8
FiA LR o PRI RT § T s A e

1992 & > By 2 R F R AR I MEBE A AN RE
L)

Beo FOAE T RIS RIS AL o S RS T PR SRR
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RAEI AT AT R R A SR ETEE ) B 2 AT
A v & F 4w B ¥ typelll 9 15-hydroxy-3,23-dioxo-lanosta-
7,9(11)-dien-26-oic acid » % type I =7 3,11-diox0-8,23-dien-26-o0ic acid
£ Ganolucidic acid type &7 15-hydroxy-3,11-dioxo-lanosta-8,23-dien-
26-oicacid ( B 1-2) > % 53 “ A= s > HP cnit £ B E G "X
wF R H AR 82w ¢ GPT ivr ¥

1995 & Chen®™ % 4 d ¥ F FMPHFtd a4t = B
steroid acid » 4 %] %= zhankuic acidls A~B %2 C (5] 1-3) - 1996 # Yang
F AL JIH ple en 2R A0 ergostane i B ZE AT &4 0 &
%] -E_Zhankuic acid D f= Zhankuic acid E » 2 % ¥ 3. = 4 1/ lanostane

= ZEeniTiv & 4 > & W 15a-acetyl-dehydro-sulphurenic acid ~

ESy

dehydroe-buricoic acid 4= dehydro-sulphurenic acid (%] 1-4 ) %
1995 & Cherng® % % /85 F 4% ¥ i 3 B 4112 ergostane &

’ 2

BRI R LB LS

ESy

antcin A ( 4a-methylergosta-8,24 ( 28 )-dien-3,11-dion-26-oic acid ) -
antcin B ( 4a-methylergosta-8,24( 28 )-dien-3,7,11-trion-26-oic acid ) -
antcin C ( 4a-methylergosta-8,24( 28 )-dien-3,11-trion-7p-26-oic acid ) *

(B 1-5) -antcin A S22 7 HF ¥ $#r4] &2 % P-388 murine

leukemia sn?z & % 2 7F4iE 1C, ~4.1ug/ml > antcin B 5 4@l 2 g4 5

17



(anticholinergic) {r#m s 7 % (antiserotonin) = ¥ * - Chiang * *
1995 & 7 3 FHMEBS ¢ B Z BT R S5 0 A ulE
antrocin ~ 4,7-dimethoxy-5-methyl-1,3-benzodioxole 4= 2,2,5,5,- tetra-
methoxy-3,4,3,4-bi-methyl-enedioxy-6,6-dimethybiphenyl®* (@ 1-6 ) -
1996 # Cherng % + £ B35 3 F W3 T8 Re A= Fapit & 4
antcin E ( 3,11-dioxo-4a-methylergost-8,14,24(28)-trien-26-oic acid ) -

antcin F (6,3,11-dioxo-7B-hydroxy-4a-methylergost-8,14,24(28)-trien-26

-oic acid ) ~ methyl antcinate G ( 7a-acetoxy-3,11-dioxo-4a-methylergost-
8,24(28)-dien-26-oate ) ~ methyl antcinate H ( 3a-12a-dihydroxy-7,11-
dioxo-4a-methylergost-8,24(28)-dien-26-oate ) (B] 1-7) -

2003 # Shen “ % 4 A B Y F FMFH R F Lo L B3
&0 k8] 5 3B,150-dihydroxylanosta-7,9(11),24-trien-21-oic acid ~ antcin
K ~ dehydroeburicoic acid ~ eburicoic acid ~ methyl antcinate B ~ methyl
antcinate H~zhankuic acid A~zhankuic acid B~dehydrosulphurenic acid -
sulphurenic acid ~ 15a-acetyl-dehydrosulphurenic acid ~ versisponic acid D -
zhankuic acid C fr 2,2,5,5,-tetramethoxy-3,4,3,4-bis- methyl-enedioxy
-6,6-dimethybiphenyl - £ ¢ » #& = & 3f,150-dihydroxylanosta-7,9(11),
24-trien-21-oic acid ~ antcin K ~ sulphurenic acid ~ versisponic acid D »

E A BT ER &4 3B,150-dihydroxylanosta-7,9(11),24-trien-

18



21-oic acid~antcin K & 7 =t &% R4 F#m( B 1-8 )2 & Shen
Moma 5 3289 & 3k ¢ zhankuic acid A,B,C 12 2 antcin K
B AR UATEY D R g FrdliE ity o end o w2 fMLP 2
PMA #73% 3 ¢ firm adhesion &5 % /5 o

2008 & Male **4]* n-hexane/EtOAC 4 4! A-E 7 # % #

7 N~ 8= fREE 4 B4 methyl antcinate B ¢ methyl zhankuic acid A,

dehydroeburicoic acid {- 15a-acetyl dehydrosulphurenic acid -

15a-dihydroxy lanosta-7,9 (11), 24-triene-21-oic acid and zhankuic acid
A (5)% Dehydrosulphurenic acid and zhankuic acid C ~ Sulphurenic

acid # g 4 6] & AR (B 19 ) -

1-2-3-5 il i

2004 & Nakamura ® % « HFZF Y 287 B 4 maleic
Z succinic acid 472 £ 3 E 3 FrdFimre 2 £ ek (K 1-10 )
2004 # Liu %+ “Er iy Fuay B g Au e g
SR b P S ER LG 4R e 4 £ ek 0 2006 £ Peng®
fI* AESBETEFERP SR S5 FRT P H A %
o km etk T24 end £ 2 @45 > T %% X MMP-9 7% 14 - 2005 #& Hsu
240 TS MY e ik B S HE F R R R

g end ¥R R an e = 0 2006 & Yangt £ A % B34 H
19



o FRT Ul Fpmiead £ ¥ A E 4 v A= 22009 £ Yeh &
A4l Male & 4 & dgendfs B 8§53 “f & zhankuic acids A 4= C

fe P-388 /] Blu o w0 ¥% kS GARET F BET 0 AT H P IR gl ge

—N\

Ry ERAY AT FIRHEY = 4 ergostane £ Frdimre pdp g 2
2% A sub-Gl pFip > ¥ @ % iE 7 %7 poly(ADP-ribose) polymerase -
pro-caspase-3 % Bcl-2 & > iigimie A= > s~ A7 0 B HT-29
= 5 g im e I PSR IS = f6 ergostane == fRER T iR (R hd R
w4 %oy ¢ 2009 & Chen % % 4| * 2003 & Shen #7 A g &k end @
- & MMHO01 ( 24-Methylenelanosta-7,9(11)-diene-3b,15a-diol-21-oic
acid ) (H®I1-11 ) ~HFPHL £ 25 HiA o o ;,;;bww;]ugp‘m

e 4 49

R -

!)"

AR RGBT AR R B e b ok = AR S
T A B we 2 S e o 2 RERT o R TehT R A A e
P o 0% o HL 60 2 59Ul 0% $k MDA-MB-231 (¥t 4
nonresponsive)fe mef-7 (Vpigc & & i) ‘e REET PR E 1 @ SRR
Foofimre (HBL10O) fei#i sk A mie iz § 255 092, r o g B
BEm Um0 o e 0 -t e BB G G2IM RFEL D KR 4
RPPHE BRI 7 e W o e te ko ABA9 A R Gra g R ¥ 0
2R A mre th MRC-5> > @ ¥ 8 3 B de AR T ¥ L e 4 inve Hep
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G2 en4 3 X 2 BiE e k- £ E 1 caspase-3 % caspase-8 i iz §
& GO/GL me ¥ > > ¢ fh e At B4 (EAC)™ 11564+ Bel-2 3
v ¢4 I k4] Hep G2 and PLC/PRF/S " imee 4 £ 0o 5 ok 2 g 5~
¥ g osnenge g4 b £ g 0 MDA-MB-231 ' ime 2 K JEd g e
e Mo B sklET A Bk 2825 p v R500 F /ST

%nj—gﬁﬁiﬁi?’ » W J'Ji\‘gﬁ gﬁj%&ﬁ’ﬁi% o

“~
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Mevalonic __, (4.14) il
acd (4.13) o S(q‘a}

Lanosterol (4.65)

Lanosterol
R
OX.
i & |
-CO
Ho HOi 1 HOY g
i o
R
3
H

Cholesterol

22



COOH

O
OH
O
Compound A
Ry
/I\‘/ COOH
O
Ry
O

Compound B Ry =0H Ry=CHsz

Compound C Ry =0H Ry=H

Bl 1-2 1902 & 3 s AIF 4 Ly A gt chz 65 3= g e

Rf'c.
2 R,=OH,R,=H
3 R,=R,=OH
5 R,=OAc,R,=H
6 R,=R,=OAc

B 1-3 1995 & Chen d 37+ % RFpH 324 ¢ » 44 = B steroid acid » 4 %] 3 zhankuic acids
A(1) » B(2) and C(3)* -
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3 R=H Rj=OH R;=H
1 R=R,=H : ?

4 R=H R=Rp=0OH
2 R=CH,CH, Rg=H t

-] R= CHQCH; R1= R== OH

[ R|= OH Rf‘ OAc

7 R=OH Rg=H
8 R;=Rz=0H
9 R=0Ac Ry=H

B 1-4 1996 & Yang ¥ A 7 Jen 2§62 ergostane 5 # 2E chATC & 4 o o WA

Zhankuic acid D(2)4= Zhankuic acid E(5) > 1+ % 4 3R 3 #8614 lanostane(6~8) 5 # 7 <

. 1, 37
gt g o

24



B 1-5 1995 & Cherng i3z &+ 7 48 * ¥ iz 3B~ » 12 ergostane 5 # % eh37=
f%E 1 & 4 antcin A(L) - antcin B(2) - antcin C(3) *° -

O/\D
R; R,
R, R,
1

R, R, R R,
2a OMe H Me OMe
2b H Me OMe OMe
2c Me H OMe OMe
2d H OMe Me OMe
2e Me OMe H OMe
2f H OMe OMe Me

B11-6 Chiang & + 1005 & /(5 A8 5 B gr © 45 112 FATENZ HAT I £ 4 » A
%] &_antrocin (1) ~ 4,7-dimethoxy-5-methyl-1,3-benzodioxole (2)f-
2,2,5,5,-tetramethoxy-3,4,3,4-bi-methyl-enedioxy-6,6-dimethybiphenyl (3)* -

25



o R
R
R 5§ H,
1 H B a-H
2 0 8-0H
3 poOH
a-H
CO0oR
H
R RrZ r3 pé R
4 0 0 a-0H  Hp H
Ta O a -DAc a-H Hy GHy
B-H
B2 2zO0H O a-H a-0H  CHa
A-H gH

B 1-7 1996 # Cherng % A f R Z + FHOITF Ry A= it &4 ¢
antcin E(5) ~ antcin F(6) ~ methyl antcinate G(7a) ~ methyl antcinate H(8a) *

26



R1 R2 R3 R4
Zhankuic acid A =0 H =0 H
Zhankuic acid B a-OH H =0 H
Zhankuic acld C  «-OH H =0  @-OH
Antcin K a-OH [-OH [-OH H

Bl 1-8 2003 & Shen j* 5+ F MiFHF M Bt S gl 4 > o

3. 15u-dihydroxy lanosta-7.9

20
(11). 24-triene-21-oic acid (4)

Methyl anteinate B (1): R;=R,=(=0). Ry=H., Ry=CH;
Zhankuic acid A (5): R;=R,=(=0). R;=R,=H
Zhankuie acid C (7): Ri=Rs=(a-OH). R,=(=0). Ry;=H

Sulphurenic acid (8)

Dehydroeburicoic acid (2): R=H
150- Acetyl-dehydrosulphurenic acid (3): R= (a-OAc)
Dehydrosulphurenic acid (6): R=(«-OH)

B 1-9 2008 & Male d -3 3 ¥ 874 g keh ™ 8= g 2 o
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Bl 1-10 2004 # Nakamura =74 &t d) 74 47
3-isobutyl-4-[4-(3-methyl-2-butenyloxy)phenyl]-1H-pyrrole-2,5-dione by X-ray
analysis ** -

B 1-11 2003 # Shen % % & 4t} % ¢h MMHOL 4§ > # Chen % < %/ & 4 %
FLA BTG o SR U e
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1-2-4 % %% B
1-2-4-1 fe% g1 % i

B kA B E- B RS REFIET 0 ) ik A A Ap

AR L e 2 P EIRE O F AR R R kI B

£ hp] T o FIR G TRE b EAE L Rl AR £ 0

=

R R DR FFRS e TG A S G E e

B3 e i B G - $ A G R ERRE R
$ e WO e g R E Finre P A degr g T A

BO W E AT > BRE FR K A HE Fedl 2 £ O e g 4

1-2-4-3 E % £ 5 H gl (67

— A r FUER BT LK 1 ~5mg AifEF = 002~01
Mg/ kg &% > 2 S & @ e E p AR P 4 Smg o A 4

25 05~07mg/kg P ¥ AR e W E o BF H AR ERMYEL 7
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A 1lmg/kg> # p & 1~2p8®- > % AHE 15~3.09"

o

BAEE 187 24 FAREE RIFE A psga 2%

RS 0 50 96~80 gep 4 NI AFH ~ F A - FR
R B ek RO R OVCR BB ER o MEFOERT LR LS
PNR AL LR LR T F I B L) K B

RN SRR R G E TR I AL

1-2-4-4 4%

B MikE BE- 5 ’fpka%"?ﬁ:}’mﬁ GE IR S RAREY Bt

TRARF  REHEFLRRAMERFTRAL SR B~ T

<)
7
R
‘3;
ot
e
=
;%

FABECREE DT LF o T4
o R g B F o HeTk o RBJE K 0.0025-3.5 mm o B stk dp P Ay
Tl & Ad ghrg s+ chBRfesh “THE = o0 B A (liposome bi-
layers) o B g 4 + SBRFL AR 5 ALK 0 g Ty SRR o d gty
Ay g B R 5 AR A KN SRk T e o ok
BEP FA(ES) T A2 BR o BB TR R A
RK PN (= dfr) o FIp P i § (P-RiEP F2 2 7
2P AP L ERPMT TS B RG
Beha ft o iz Big A * Biig A+ K WA, & chi e

FREH A A WS D I BB PR E WA R
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AL 4 (Feha i - 2 5 T F RSB A G A

BEpN R RN > T - 3G 0 g

—

18 v gj—ﬂ?%l},‘]ﬁg}g\;k\?u i%ﬁ“%ﬁkﬁg‘m”er‘ p’?‘r—]ﬁ%m‘*prﬁi“gﬁﬁ

#HEFme § L AROg L  HTRSOBE o) T

Poo@ A fed i i ) o B BT L AR A - AL RS
W% B ¥ E ﬁ‘m”eﬂg_F & A ArS LB g e R W eYE R

o AR BRI LA ik E BE R Bk e ik

\v

T FmEtR o T EPELB o
A E BE B e BL-1287 > - s anokibd - B AR
Y-z F Rk, 2 Akﬁf@;ﬁ};]"}gy\&é,ﬁn&r‘]ﬁgg }ﬁ.“‘ﬁgﬂik

FAporengih A0t f & SRt 50 - BT KR - BB

60 |
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HO ™

AmB

N

Ho

cholesterol

ﬂ@w\

ergosterol

Rl 1-12 & {+{%& % &2 Cholesterol - ergosterol & #£71 &, -
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AP B e }gkt‘ & #ﬂ AT ez A ARE S ES AR
30 %> @ = [REEE G PR A FE i E ok o F IR HEP
Y55 v 564 B A D] % 2 5N PlpuRoct o &9 % B
ST E P 2 AT O B e s I S
FA s L HFENHAMLEE B B RER|S 254 0 2
PRme gz #att @A MEkE By NERgETIIRFETRG
ol 6% cnfrdlis 4 0 5 = B Rk S £ R E 0 boT ] 2-1 7
Foophit- HEARTESS Y PBEIAT HA LEE B A
SR E R F B (T > BariEiE ok eanit £ KB B oTa R 4P
AT R RAERRT B4R B PR R TLC RAERH e o
Faxhi R UFEF E B

Choleslerol

GOSTr  TMBRLMSL IGIIDMAT ARIBar  puads
UJJ}tJJ.LUJJ}tJJ.LLUJtLUJ.LLUJ‘LJJJ Cancer cell
Foreign sterols OHT-29

® Nomal HEK-293
soreflernsern rrm'm ey @ Normal celt HEK
AR PRUTHEITEL - (ERUUERNH  SPRETORE  ERHH
the clmb hmd \nlh \Igﬂ)l\
SHLE R LERCHEEN, AR FE o
wu.wwv.uu.t.:.w.uu.‘wu

Sterol with pore

B
—]/\/\
Bl 2-1 §ii > HMAJIR Y ol 2o Hiki Biak v o
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=% FERMHHEESE

31 % kRS & g

3-1-1 wm% kR

e P ELE 3 % % i
HEK-293 ATCC CRL-1573™ AFF R IR I R
HT-29 ATCC HTB-38™ § 51 E8 BT

3-1-2 33 % fE i

B-miz k3 & 7 3 10 % FBS ~ 10 % L-GLUz 2 100 U/ml pe-
nicillin +100g/ml streptomycinsA"DMEM gt # MEM 3% &% % # » & % »t

’3‘:;']‘: |J,\A7\

Bk
A
o)

37T C ' 5%COez R Y »* = X { - 8

7

fu

o BRE R R I tripsin/ EDTAZ 12 %% #-fm9e jx £ >+15
ccendtes F o Hw 1200 rpm o 3448 o Rlw e TR T Ok o B3R R R
SR e AR B e B E A L 1x10°/ml > H ¢ - iy
B R MEE A AR E % R A 12-well & #_24-well -

96-well i % ‘mfe 15 i & B b 7e 5 [ R B2 % o
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32 REMHHFERE

7o

B LR xR B3R e
Fetal Bovine Serum, FBS GIBCO CA,USA
Dulbecco's Modified Eagle Medium, GIBCO CA,USA
DMEM

Minimal Essential Medium powder, MEM  GIBCO CA,USA
P/S-L Glutamine GIBCO CA,USA
Dulbecco's Phosphate-Buffered Saline GIBCO CAUSA
(D-PBS) (10X), liquid

Tripsin, EDTA(10X) GIBCO CA,USA
Dimethyl sulfoxide, DMSO SIGMA MO,USA
Acetone J.C.BAKER PA, USA
Acetonitrile J.C.BAKER PA USA
Acetic acid J.C.BAKER PA USA
Chloroform J.C.BAKER PA USA
Cupric sulfate SIGMA MO,USA
Ethyl acetate J.C.BAKER PA, USA
Ethyl alcohol J.C.BAKER PA, USA
Sulfate acid J.C.BAKER PA, USA
Isopropyl ether J.C.BAKER PA, USA
Methanol J.C.BAKER PA, USA
n-Hexane J.C.BAKER PA, USA
Phosphoric acid J.C.BAKER PA, USA
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Amphotericin B SIGMA MO,USA
Methylthiazolyldiphenyl-tetrazolium bro- SIGMA MO,USA
mide, MTT
W R E
LAY B~ LH xR
BB RR F Autoclave TOMIN
£ AT L Lamina flow
TEREE Stirier/Hot plate CORNING
K WB-24 SHIN KWANG
4 NDO-601SD ELELA
B 4 KN-70 KUBATO
fie ik 8 0p) 218 MP220 el EaE !
k5 Rp ek BX51 Olympus
BRIk S N-1000 ELELA
TR HR-200 AND,USA
R R TR R TLC : kieselgel 60 Merck
F154(0.2mm thick)
WEER R AT R (PLC): kieselgel 60 Fr54,  Merck
(0.5-2mm thick)
High Performance Liquid
® i iR AR K 4T R Chromatography
Column:LiChroCART Merck

250-4, C18
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AR A 19 73
50 SRk 4
AR P
Frd L A 47

Injector: SIL-10AD
Detector: SPD-10A
Pump: LC-10AT
LC/MS/MS
UVGL-58
511R-DTH

ELISA reader 312e

Shimadzu
Shimadzu

Esquire 3000 plus
ENTELA,USA
BRANSON ,USA

Bio-TEK
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3-3 R S iAW

FERREIFIIHEANY 2 R REIP RIS EFSER %R
JLvt’f q* ‘q;&‘/f‘]‘}fﬂ-g".’\, 4’7”1&‘.{1 m”?’aﬁﬁ ’ xE‘.f‘r MTT Ao\”l:’?ﬁ
e A E B WA ¢ R A e S A 2 A e ¥ 4 T

LR F P E RSB UR A R AT I AL - AT

a\i

AR E A T LRE - I SEWUF AN R BB okt K
S S O

Taiwanofungus camphoratus

Ethémnl n—Héxane
— | PLC
CytotoXiC Lipid analysis . |
SB LR
PLC
HPLC

|
LR-LG LR-1 LR-R
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34 R

3-4-1 = R HEBZ B o5

3-4-1-1 H34 »ed A 2 F e

ARG v i 5 (T._camphorata) 142k p g3 2 R H 0 &

PR2FIFFM T IHAETI I RETHAESRE X 20
ST F IR TT e R 5P~(%) 1000 ml)24 | S o 1 MBI P
oo B iR R R SR AR B e B F B 0 9T F 10 %
~15 Qe F B o ANEA N IEEE > RERI PP IE L B
# o fel S #F4 kR 5 100 mg/ml & T. camphorate alcohol extract
(TCAE) -

3-4-1-2TLC &k ik 4p & K » 47:%

> BS etk S E B o BEAT E B AR T T R 10 A 0 F
- FEE20524 0 BERa#H 5 CHCIl; : Methanol : H,O=30:4:1">
BREIEG 102 A 0 FAAAE 5 0 A UV254 nmit £ TR 0 £

10 % HoSO4iFpt i3 %323 v L » *v %4100 C R ¢ 16 = Trdp vt
Fég Y nipma @ Al HERBEL PRI F O

EBP i HR e o
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3-4-1-3PLC % Tindnd K & 4732

By AGLRP R 53 FE T 2 n-Hexane 3~ 1: 50+ F %
B( 250 mI)24 - pF 5 1R A g 0 B iR R R RS R S

B~ 17 n-Hexane 42 5 B % > 7 17 1954 3 B ; B 3 4 8L PLC

a3
=
_-—
SN
ol
N

+F 15 28k B R AMH 5 CHCl : Methanol=98 : 2 >
03 AT 51 UV254 nm b £ 22 UV366 nm & BLs il 0 BliE 0 p
Hede B0 1B~ 18 00 B USR R R SR 150 1 (8 P w3 B T eppendorf
B F F eREcis o W E X T F=E > methanol w3 B it 1S F R

‘%EO

3-4-1-4 HPLC B »zacig4pd K & 472

BF P2 R FAe 2 P AR 05MIE AT A o B - B EERGRE
20ul » W HPLC 4 H7 > #% i & C-18 column 2. 4 7 ¢ 4 > # # 49 %
(A)30%acetonitrile + 1% Acetic acid > (B)100% acetonitrile + 1% Acetic
acid » 0~20min : gradient > 20~40 : mobile phase (B) > /i % 1ml/min »

-~

B ER R AT42°C 0 UV2T4 nm R 0 % 40454 48 o
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3-4-2 HIEW X G R RE D ¥ w2 B P

3-4-2-1 w 4 % 4 452 Pl e £ B (MTT tetrazolium salt assay) :

#-2 B chinz (1x10°/ml) 32 % £96-well multiplates » # %37 °C
5% CO,s % 45 ¢ » 2 £ 8/ pF» 2 {4 i& {7starvation overnight{é » & %
4e ~ TCAEE B 4 %10 ~ 25 ~ 50 ~ 100 pg/ml% Amphotericin Bk & 1-6
pug/mlit 7 fmre 3 M p3E s & 4e » 25 ng/mlsTCAE:E {7 pre-treats »
£ PBSiR e 0 4o » 3 Fe Jk & Amphotericin Biplz# 0 & {23t B well
40~ 100 plEMTTR % F L] pFis > L B 4 *DMSOfR 8 ¢ 3 403
fRis > & * pE % 4 & & 17 R (ELISA reader 312e, Bio-TEK) /& & 570
nm™ ;B =_H optical density °

PROTOCOL

Ix10° cells/well in 96 well plates

i
TCAE (0, 10, 25, 50, 100 pg/ml)
!
incubate 24 hrs
l
AmpB (0, 1.5, 3,45, 6 ng/ml)
l
100 pl MTT 1 mM each well
!
incubate 1 hrs
l

ELISA reader 570 nm

41



3-4-2-2 lwmre RGBT P

245 Folch method » #-fm?& ;8 & >t5 cceng /7 3 (2/1) - # &
e BB RE 4T B3 FH604 48 0 4 ~1 ccer0.9 %z it 4 >
£ 323 BF5F 18 g e 2000 rpm o 154 48 0 A5 “,%J & -k 4p

M s O EkFEAG - NF X AREEBHUFRARLETT

2

R R T BT R R RS g B B g BN R AR A T
P THIO A S B X BRBR RS - I BEF B
chloroform-methanol-acetic acid-water 35:15:6:1 (v/v) » (¥ = > 4258 15 »
% = B B %% 5 hexane-isopropyl etheracetic acid 65:35:2 (v/v) > &2 &
¢ % 10% cupric sulfate;z > 8% phosphoric acid:% /% 323 v L » ** %

#1056°CE ¢ = T d & & gl

3-4-2-3 kit e 47

“73 J% % #icdp 2 MeantSD(Mean+Standard error of mean) & 3. > 4
7372 2AVOVA > ® szt ? ¥ eni B 7 2 P<005° Mg F &%

HE2 e BT EFMELSD
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BAEPREIAZFES PR ELE RN RS 2R E B
Bl g B RGOSR EIFRRE I S 2kE B
BARBRAIBFIN RBPRLIZEPFY B3 8 Mi#E B A
frd ik % s > B 417 (A)Z(C)s B 5@k ~ L2
T AArERoLinel34~28 i MEkEZB-s Mk EBEA S
MikE BERY kP o Lined~6 A5 i £8 BT -LKEH R
FEFEy - PURL SRR RILEFFEF bR IRHZEF 2 i
MEAMmEESL om line3 B 48 I KEFEA HkE BE
Fac 4 oI * B RAPE ATV RB LRI E AL T AT

BMTHIBpamid 585 4 Pﬁéf##w v 4B 4-2 1o o
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B 4-1 T.camphorata and AmB combination test.

The stationary phase was silica gel and the mobile phase
CHCIl;-MeOH-H,0, 30 : 4 : 1. The plates were developed and scanned at (b) 254 nm

after derivatisation with H,SO,—EtOH, 9 : 1.
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4-2 7B 2%kE B2 REREN XY Y K (HT-29)8

it ¥ twve h(HEK-293)#:

F1% MTT % S plid i 54 54 2 8 L3 B #me k2
A PREEK TR IR BRI B R T ED R T
P RHRETERSER 0 Bl 4-3 Bt 5374 5 B4~ (> 100ug/ml)
EF P RPFIHT-29 222% » A & ¥ w2 Q|E - Bl 44> 5 L% B
N EHDT F S B thd B h bugml PlEACE LR o A (5 EgE
B4 E B4 (0-100pg/ml) 2 & (4% B (0 - 6ug/ml) > 57 Mk A
By EepEms BikE B * o 3% %% i HT-29 & dm ¥ e

E o 4 4-5 o
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Bl 4-3 Cell proliferation by MTT assay was performed on HT29 and HEK-293 af-
ter treatment with TCAE at different concentrations.

Values are shown as the percentage of living cells relative to the control
with the control values set at 100% The results represent the mean *
standard deviation (n=3) of five independent experiments.

1207
< HEK-293

1001 = HT-29

801

601

401

201

survival percentage(%)

0 1.5 3 45 6
AmB Concentration ug/mL

Bl 4-4 Cell proliferation by MTT assay was performed on HT29 and HEK-293 after
treatment with Amphotericin B at different concentrations.

Values are shown as the percentage of living cells relative to the control with the con-
trol values set at 100%. The results represent the mean + standard deviation (n=3) of
five independent experiments.
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Bl 4-5 Cell proliferation by MTT assay was performed on HT29 pretreatment of

TCAE at different concentrations then treat with Amphotericin B at different concen-
trations.
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43 By A ikd BREN 4 #3004 2 % Rinweh(HT-20)0
BE

g HT-29 w2 $53% pre-treat ~ co-treat ©2 2 control = f& i% i+ je
T r (R % 4o 4-6 F7oT ot pre-treat i w| ¢ hd-imrr dR RS E
Pedo 2 24 0| BF 0 B 3EFe S MikE B> @ co-treat %] P R E e BF4c
M EPFES BE B ALY control R R B
77 14 pre-treat w2 VB TR o AN R we 2 4 R R EE]

M B o

140+
1201 -= control

100 - pre-treat 25ug/mi
80- -+ co-treat 25ug/ml
60+
401
20-

0 I I I I
0.0 15 3.0 45 6.0

AmB Concentration ug/mL

survival percentage(%)

¥l 4-6 Cell proliferation by MTT assay was performed on HT29 co-treatment of
TCAE with Amphotericin B or pre-treatment of TCAE with Amphotericin B.
Values are shown as the percentage of living cells relative to the control with the con-

trol values set at 100%. The results represent the mean + standard deviation (n=3) of
three independent experiments.
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4-4 B3 F e HRIETE S CEA X B %R etk (HT-29) e 55

d g F i

ﬂni

SHTOREERIEFRSY L
i LAJEA BkE B 42 Mok #EBREAAR o
- h AR ART AT P M RE A I T E A B E B &
Eorig- N wie it FitiEa Prilpeie 2 £ oot 7 iR
2R AMBRT A EF L KT E B HT-29 fo e $R I8 0L 5P AU T
Fprgspes ikE Brif 2% 4o 4-7 1% & fir (Acetone) 5 B2 Je
LA S B R TERRAE AP AT R Bk o m KD
¢ Yz(n-Hexane) % ¢ pk 2 fig (Ethyl Acetate) 5 B~#1 (T H.2- 5 B~ » % &
e G AP R TR A P BRI AT F PG s

Bk E BEDREEEY > Irdperez 4 £ o

§ 140 -4 control
E’; 120 =% Hexane 25 ug/ml
‘E 100 - FEA 25 ug/mli
E 80 = Acetone 25 ug/mi
L
L 60
2 40
==
5 204
7]
u L] L] 1 L] 1 1

0 1 2 3 4 5 6 7
AmB Concentration ug/mL

Bl 4-7 Cell proliferation by MTT assay was performed on HT29 pre-treat different
polarity solvent 25 pg/ml. Values are shown as the percentage of living cells relative
to the control with the control values set at 100%. The results represent the mean +
standard deviation (n=3) of three independent experiments.
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4-5 @t & *=(n-Hexane)F B~z iv & $ 3t % 2 % 5% wm¥e 3 (HT-29)

BT BB BRI e RITL AT e U e R E B
SR Aty P @I 50 F (%)l o SEAA S A A5

FERRis R MR A ks FiEiT

UJ
e
_:\_‘
[pnf
Al
3
N
A
‘D‘
2
N.
2

VUFERRRE S T A ik B kg 0 B %57 A NEF AL 3] TO

“Lﬁ—"}lﬁt'“')’»—rﬁ"«’f" 4@ 4-8 o #-E = e b a2 HT-29 + % %

=

WP R 24 ) PELS 0 Ao~ S MGk E B UL AR E 0 BE NS B
HulR A ui o kEmg TES FHMASBET LT ¢ B
LR 4 #2587 2SB2 LRA %27 &3 MkE BEszd i

Ao R REFRNE BEREFRTFRLR LA e F M A
10 pg/ml Fm™ @ 5% LR 9% 80% - @ SB % 64.12% > 4@
4-9-(B)#77r o A fppes i E B FFo REHER R S Rlnre

= FEAE2 R o P w2 Y 4o 2 5pug/ml LR £ 4e ~ 36 mg/ml
A E B v ¥ EF 5243 + 3.05%% 43.71 £ 5.75% ; 4¢
» 10 pg/ml LR P+ = F A w5 52.7 + 3.88 %% 53.92 + 3.37 % >
4o 4-9-(C) o F B> wmie 113 k&R (0.1~ 1 2 10 pg/ml)z SB Jix
Eofgiderfplr kR 2 A ik E B L enFy ap iR §4-9-D)-

TP e REPETELRES N T B EERE Bk
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Bl 4-8 Preparative-layer chromatograms obtained from n-Hexane extraction of

TCAE.
The stationary phase was silica gel and the mobile phase was CHCIs. The plates were
scanned at 254nm. The region marked with a pencil was scraped off and subjected to

further purification.
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5 204
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Bl 4-9 Cell proliferation by MTT assay was performed on HT29 after treatment
with n-Hexane extraction of TCAE(A), PLC purification postion, LR and SB (B) at
different concentrations pre-treatment of LR(C) or SB(D) with Amphotericin B.
Values are shown as the percentage of living cells relative to the control with the con-
trol values set at 100%. The results represent the mean + standard deviation (n=5) of
three independent experiments.
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4-6 i+ & *=(n-Hexane)% B2 LR £ 45

oA #-B 8P TR S SB % LRHEQPQ&F‘ E B o LD i

Tl R PRI RS FIL R ERA R RENE

CHCI;-MeOH:98-2- E B it & ‘=2 7 fe 5 B-fr v (B % 4B 10 o
N NI A WA LY T A& Y AR L% e 4-11 0 line 1~
2 AR P2 e B > lind & lind 5 SB ¥ LR > lineb

TERBRIFEEEREDOLRING line6 5 kA iEFET BT kLR o

EIS
W4

CREEH LR S 3 3 SBA R AT RO LR EB R
Apke iE 41 @WE A kA 47#F I LR-LG ~ LR-1~ LR-R » 12 4 &
@H i 4 15 % £.(0.03%) - 1.4 ¥ 5.(0.028 %) ~ 1.3 % 5. (0.026%) -

4B 4-12 -
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LR

Bl 4-10 Preparative-layer chromatograms obtained from n-Hexane extraction of

TCAE by different solvent.
The stationary phase was silica gel and the mobile phase CHCl;—MeOH : 98-2. The

plates were scanned at 254nm. The region marked with a pencil was scraped off and
subjected to further purification..
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Bl 4-11 Thin-layer chromatograms compare with n-Hexane extract and ethanolic

extract.
The stationary phase was silica gel and the mobile phase was CHCl;—MeOH : 98-2.

The plates were scanned at 254nm(A) and 366 nm(B). The linel and line 2 are alco-
hol and n-Hexane extraction of T.Camphoratus. line 3 and line 4 are separation form
LR, LR-SB and LR- LR by TLC. Line 5 and 6 are scraped off and further purification
from PLC mobile phase was CHCl;-MeOH : 98-2.
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LR-2

LR-R

Bl 4-12 Preparative-layer chromatograms obtained from n-Hexane extract, LR.

The stationary phase was silica gel and the mobile phase CHCl;—MeOH : 98-2. The
plates were scanned at 254nm. The region marked with a pencil was scraped off and
subjected to further purification.
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4-7 i+ & *z(n-Hexane)F B~2_ LR 3t + %5 & % % w27 3R (HT-29) e
B

PR LR P HRALT UEA BERE B A R
FI¥ dmre s B4 B E S R he etk HT-29 % AUR 554 (5 e B
P#E B @ % A5 AL u A EuE1.52 10 pg/ml 9 LR-LG-LR-1 ~
LR-R: £ 4c» 153 % 6 pg/ml cha ik B 1s » &1 ¥ ot i
B LR-LG %2 LR-R A fi# > 813 ik % B » = » 1 ¥ bk

ey ™ 5 g - B 4rf] 4-13 -
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control

LR-R 1 ug/ml
LR-R 5 ug/ml
LR-R 10 ug/ml

60

BOBA

growth inhibition (%)

AmB Concentration ug/mL

control
804 E3 LR-1 1 ug/ml
E LR-15 ug/ml

604 O LR-1 10ug/mi

growth inhibition (%)

C AmB Concentration ug/mL

1001
control

80+ B8 LR-LG 1 ug/ml
E3 LR-LG 5 ug/ml

607 O LR-LG 10 ug/ml

growth inhibition (%)

AmB Concentration ug/mL

Bl 4-13 Cell proliferation by MTT assay was performed on HT29 after treatment
with n-Hexane extraction of TCAE,LR after PLC purification position, LR-R(A) and
LR-1(B) and LR-LG (C).

pre-treatment at different concentrations then with Amphotericin B. Values are shown
as the percentage of living cells relative to the control with the control values set at
100%. The results represent the mean + standard deviation (n=5) of three independent
experiments.
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307 P (HEK-293)30 % 5025 el 5

#2245 T dn e R e N T T A S B R e Ap vt o
EHT RSN TLC 21 5@ X EBERROLBPE T I (29717
ik BE KT 4 R s &% R C, cholesterol; PE, phosphatidyletha-
nolamine; PS, phosphatidylserine; PC, phosphatidylcholine » +* j& 22 15 .

Bt Wt g s BRI XD AR/ EVHEEZ T o4

r—-ﬁsﬁﬁ 3 4-14 -
n

cholesterol | '. P B 4-14 Thin-layer chromatographs of

’ lipids isolated from cell line HT-29 and

‘ HEK-293 with or without TCAE; C, cho-

PE | - lesterol; PE, phosphatidylethanolamine; PS,

phosphatidylserine; PI, phosphatidylinosi-

tol; PC, phosphatidylcholine. The plates

PS were washed in the first solvent, heated to

110°C for 30 min and then developed with

two solvents in one-dimension. The first

solvent was chloroform-methanol-acetic

acid-water 35:15:6:1 (v/v); the second was

hexane-isopropyl etheracetic acid 65:35:2

(v/v). After charring the plates with a solu-

tion of 10% cupric sulfate in 8% phos-
phoric acid.

PC

Pl
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