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Study on the Culture Techniques and
Anti-Tumor Activities of Antrodia
Cinnamomea

Yih-Hsin Chang, Ph.D.
Chung Shan Medical University

ABSTRACT

Antrodia cinnamomea is a unique brown-rot fungus species which onkapitizes
in the decayed heart wood of stout campl@nriamomum kanehirae) in Taiwan. The
fruiting body of A. cinnamomea contains abundant polysaccharrides and terpem¢s th
are proved to have effective anti-viral functiordanti-tumor activity. The price @&
cinnamomea therefore rocketed in the market and it has bectimaetarget of illegal
harvesting. Consequentl. kanehirae has become an endangered species in Taiwan
due to the illegal felling. The present proposaliisded into 2 stages: the first stage is
aimed to develop optimal culture conditions andhtegues for cultivatingA.
cinnamomea. The second stage is to identify and compare ffecteve and active
anti-tumor component(s) of cultured. cinnamomea, and commercial available
Ganoderma andAuricularia by the first stage. The active components anddtie of
active metabolites o&. cinnamomea derived from Lab. culture will be further analyzed
The purpose of this study was to investigate th&-tamor components fronA.
cinnamomea to induce apoptosis in human liver, lung and itmescancer cells. In
addition to compare the anti-tumor components dfuoed A. cinnamomea with
Ganoderma andAuricularia. The results showed that the MPA we used was conga
8 g/L agar, and cultured in the ‘80 neutral or weak-acid condition. Mycelium could
be promoted growth by rice bran and be formed tlyeetium substrate in the space
package which containing the prescription Amlacia confuse. Treatment of H1299,
HepG2 and CaCO2 cells witiA. cinnamomea extracts resulted in dose and
time-dependent sequences of events marked by a®pas evidenced by cell viability,
DNA fragmentation and the assay of clonogenicithe Tresults showed that the
fermented liquid, water and methanol-extrac#®d cinnamomea can suppress the
growth of the cancer cells. Our finding suggestedt tfermented liquid ofA.
cinnamomea have better anti-tumor effect than methanol-ex¢id@\. cinnamomea,
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water-extracted Ganoderma, water-extractedAuricularia and water-extractedA.
cinnamomea. In DNA fragmentation assay, water-extracted ardhenol-extracted.
cinnamomea have significant expression. Treatment of H129Bvegh A. cinnamomea
extracts resulted in colony inhibition which wascampanied by dose-dependent
manner. Analysis of the study data suggests thah®Wenly develop optimal culture
conditions and techniques for cultivatidg cinnamomea, but also demonstrate tie
cinnamomea extracts suppress the growth of the cancer cetlsraduce cell apoptosis.
It may possess anti-tumor properties potentialljuatale for application in health
products.

Keywords:Antrodia cinnamomea, anti-tumor activities, DNA fragmentation
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B 15~ 16~ 17 3 H1299- HepG2- CaCO2 m* AL 4% 3 -k ¥ 4
(700,500,300,10Qug/ml) £ 43 ® f% % B4 (700,500,300,10Qug/ml)48hr 2
t2 DNA %74 1525 > N 5 negative control? 7 &J2 = » # &> P 5 positive
control 4] * 1uM £ Dexamethasong; # "¢ apoptosis(Brown et al., 1993)
S & RIZH I K ;,; # (700, 500, 300, 10Qg/ml) £ 3 7 f@% % 24 (700, 500,
300, 100ug/ml) - %% &7 » Bl 1543 7 f % B~ DNA ladders#a; #

X
‘.::
(v =
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SOKESEY o Bl 16T ok E e ﬁggﬁs%?ﬂjﬁ DNA ladder{i3; - B
17 -7k % % 700~ 500 ug/ml =7 DNA ladder i) i &g % -
=~ X HEE R A im0 Bick 17 (assay of clonogenicity)
B-HI299mP e fd o 7§ HZ X BP (F R BRI KFE? BN H
A ALY > A 37PCE 4 14~21% > mRiww 4 £ 2 25 « HI2904%H 5
Eop (BRI BTk E BT AR E)2 w4 K A(R 18 19 20) - B %
B0 B 18 5 H1299: % &7 ik & 374 %% (500, 300, 100, 50, 10g/ml)
X E ALY O ERTFRERER ﬁrs mPe R Z 40 0 A& 500~ 300
ng/ml k& » H1299 % -1 i 5 Pz tk3F % > @ 10 pg/ml jk & shlmie R
BriedlealE AR B 195 HI2992 % 47 B IR R B 7 -k % # (700, 500,
300, 100pug/mi)sh B3 & A Y "R ZKEFIRR 8w RRHEE 4
55 3] 100ug/ml ik B H1299Mm%e 4 B 455 fm¥e $RE % 07, = o [§] 20 5 H1299
24 G kALY A E 4 (700, 500, 300, 10¢lg/ml)m—_ B %A
¢ 5 % 300~ 100pg/ml ik B H1299 5n v th3 55 M & dd i) e

14



Y REEF ¥ 200 ¥ 5P

£ - 3

AR AR B - R AEHEE R A YA 1K
(C- - O i ﬁApl»a\ﬁﬁ_i?% P8I S IR PR T S
Bo BARYAIBEEEEHI G 0 BB E AR HAMEE YT P
FETERBARYAOMOL LR A AF T R B AR AR

A

MPA 35 % Jhend &R § B3 PDAR A A 5 £ » #e = @ aaf oy
0L 8o/l B3 BT RS R o ARBE TG S e B
PARGEA"BAEAM30CEAE 25E;pHEM Y & 35/ ME

BE LSRG FABRIFRF T 20 AP Aol RS
l%?ﬁﬁiéé?%ﬁﬁaoﬁié%a’meﬁwm%sﬁaﬁ
AR AT 6028 > I FF WSS —RANIR o AR F
BARLHATY 2 # BT NI IR R EALA AR TI B 5 0 B2
B2 5Bk cnbul e v S5 60 B8 A% (100, 50pug/ml) ~ B3k E
(700, 500 pg/ml)£ 277 f 3 3~ 4+ (700, 500 ug/ml)3% 5 #r4] H1299-
HepG2# CaCO2im®s 2 £ chvcdk » 7 3 f¥ie i L 3 # %0 1 7 50 ug/ml
%ﬁﬁ*m%iﬂoﬁﬁ TR PP e 4 K gk Ui 2R S
Fiz o FrokFr2 AR LEFH 500 ug/ml —FK? e HepG2km Pz cnd
£ oo E f adrdlmed B P A a2 FLR o HADNAYH LT o 0§
# gk 8 11 H1299~ HepG242 CaCOZ‘smFiei% 4 DNA %74 chiF25 5 1
TR EF BT @I BT L H1299- HepGZf»E’ CaCOZ:am’-’éfé =
DNA #74] enfra) o L H i3 & A b w2 R8s 77 o 0 H129932 % &
# ¥~ f%% (500, 300, 100, 50, 1@/ml) - ﬁ.ywm&ﬁ_z“ A% % #~(700,
500, 300, 10Qug/ml)L Biis2 % A ¢ > EEYFER - By k¥ HFogso
fif 5 B~ k§4£xwﬁwap41vﬁ¥%m¢@m)xmwm) TR e
WL 5 K E (700, 500, 30Qug/ml) » AT 24w REE 0 e HEY
PRSP R RS

:zs;; Z % I

RS A

)

C

W

iz
e

Mﬂ
»
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AFIEHECRRY BRI A R RETALR AT HE 20+ F
THE 2 R IR AR IR ORI E
% 1 érl*ﬂ Feng &2 2 RRE TS HET FAHE £
BESZeRT 20 FHRI RN BRORSL LA TR b
=~ 4 Pﬁ#%ﬁ SERE ’%ﬁuﬁb?’* B2 fHfd o 2 25 PR
S S TERR RIKFF AR K
ZoREFP 8 R BRI P R (H1299 2| e 5 ) ~ S (HepG2 "+
‘ém’i'e).l;i’ < 5 % (CaCO2% % ’ﬁj&j@m’?é’ )t £ B o DNA %74 2472 & > 41
PR kR I R R E S 8T R E P4 £ 0 H1299 HepG2
21 CaCO2im* e » 2B 7 7 1133 = DNA $74 enfFa) o« L HAEE £ L2 o
% 2 kB2 BEFMER BRI KEF S BEBRF R 45 HI299 o

e LR IRE R A BT BT S FE AT

-

- AR A

(- )¥ &b 5 @ HHT AU T AMPAR S H4 £
F2 4 Edqpdes gyt PDAR™ hepfd 5 g ¢ gk AR
B3 BOIL REE G ke R F SR o k2 4 RaE
i MPA fie = r—»twgﬂ_; B 8glL-

(D) PR T+ TF @l Aa B A RE I pHE? (& E
SR AR AR TS S § wﬁn.ﬂfrﬁxnimﬂl £38 811 30T >
25C>20C>35C>15C>10C #1230 CERE A T F3&

iﬁ’]i _E\’ig_:z: ) E’—i‘]uﬁ\fi 7 ;‘ -E\» |'+ ]J‘)% pH IE' \:J I":" ﬁiﬁj’;zl!‘iﬁ
HEREZ 30T -

Fhef BT g skenit X 5 9 b K d kiR 2 T g
é

r‘ﬁf&?ﬁ’" hiFATRY A REARZAPLEAR YT
, E;T.:,,:;TE - AR Adp LA hA R Y A
=R BRI R A AR © i - A 2V LR 2 R

=z ~med oM
(- B2 % f%:% (100, 50ug/mli)~ -3~k % 4~ (700, 500ug/ml)es .3 7 A&
B4 (700, 500ug/mi)#t 4 #4] H1299+ HepG2# CaCO2im* 4
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£k > MW REREE G #c 2F 50 pg/ml ’;}’:‘}i’)]}“qﬁ 3L
MAR - HIKZFERI"BEFFAZL 500 ug/ml 4 5 7

BRoFZ Iy okFH R AA KE S 500ug/mlF ] HepG2im #e ¢
2R eod Fhprilmed £ P A AHFF LR o e 2 &
RO AER SR RS> G REF > AL R E
>HIkEY -

(= )% DNA 74 #1472 & > # 23 pFie (50 pg/ml) ~ 22k % 4
(700,500,300,10Qg/ml)¥= 5~ = #% % B4 (700, 500, 300, 100g/ml)
?K? g H1299~ HepG2#2 CaCO2im*z 13 = DNA %74 cnff-a) o
B3k E 220 f i B4 700, 500ug/ml 7 DNA ladder i fi &g
Folihtme 4 Ed A6 > BRI FRRRE & DNA %4 4
e HIRESFET BRI R

(Z)L Bk % £ A4 5 > HI29932 % % 5% %% (500, 300, 100,
50, 10ug/mi)~ #-5-k 5 4 2 .57 ¢ fiz 5 5(700, 500, 300, 10ag/ml)
¥H&%%éﬂ’%ﬁfﬁkﬂ~ﬁfL~#*ﬁ?“ﬁ¥ R
4 B lmrE RREET A 0 B 2% F2% (500, 300ug/mi)A Tl G dmrg tk

% {3 -k % 4 (700, 500, 30Qug/ml)s A i3 \m’?aﬁapx-z ) e
’F.‘%‘..? BOAR R B P T G o AT T e hm b A S fm e JREE Y o

o \?gi

ARV RRFAARFELEF Y FELA G
A

3% %% CCMP95-TP-044
RS R ARFE RS i

S -
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300

250

200
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cell quantity(x]04}

100

50

control 0.1

concentration{ug/ml}

100

B3 Hl20%%afe st XA BER X & R

* P<C0.05 one-way ANOVA

cell quantity(x10%)

control 0.1

comeentration(ng/ml)

M4 HeplGZée o $tig X 4EBR 2 4 BB

* P <0.05 one-way ANOVA
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200
O 24br
T W 43hr |
O72br
=1 T [
ET 80 3 [
*
40 F
r._;‘ *
D 1 1 1 1 ’+‘
control 0.1 1 10 50 100
concentration{ug/ral)
b CaCllémiHiz L BER2 4 REY
* P<0.05 one-way ANOVA
400
350 ’ I @ 24hr| |
M 4&hr
300 r O72hr
— &
= 250 F
= *
£ 200 — -
el
B 150
100
* * *
50 > -
D 1 1 1 1
control 100 300 500 700
concentration{ug/ml)

6 HI2004mimetie ¥ K E M2 4 Y
* P<{0.05 one-way ANOVA
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230

200

150

100

cell quantity(xl[ﬁ)

50

control 100 300
concentrafion{ug/ml}

00

7 HepGZéafe HHig ¥ K E M2 4 EHH
* P <0.05 one-way ANOVA

cell quantity(x10%

control 100 300
concentration{ug/mly

B8 CaCOZimpedtis X K ¥ M2 4 REH
*P<0.05 one-way ANOVA
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=
]
—

300

ell quantity(x 10

©200

100

control 100 300 500
congcentration{ug/ml}

700

B9 HI20S4miedis ¥ FEE R B2 4 REH
* P <0.05 one-way ANOVA

300

250

[
—
=

150

ell quantity(x104)

© 100

50

control 100 300 500
concentration{ug/ml}

700

E10 HepGZémfostis ¥ FEBEERM2 4 R
* P <0.05 one-way ANOVA
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200
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LA
[

100

cell quantity(x10%
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control 100
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concentration{ug/ml}

700

B1l CalOlémfn#in® FEFZRRM2L 4 EEH

* P<0.05 one-way ANOVA

600

500

e
—
—

cell quantity(x]{]a)
(%]
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control 100

300
concentration(ug/ml)

500

700

12 HepG2tmfr#t XK Edh2 4 KW

* P <0.05 one-way ANOVA
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O 24hr
B 48hr

500

=
[ ]
L]

300

ell quantity(x104)
*

¥ 200

100

cantrol 100 300 500
concentration{ug/ml)

B13 HepGZémfott B AT KE M2 £ KEF
* P<20.05 one-way ANOVA

700

El14 11299 ~ HepG2EACaCO2 i B FAE = 55 B o DN ABT 2B
N-negative
P-positive (1uM Dexamethasone)
S-1Z 8 50 ¢« g/ml
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N P W7 W5 W3 Wil M7 M5 M3 M1

[B15 HIZOoM IR 2/ ICEY B EEZE A« DNARTRIBH

N-negative  P-positive (1uM Dexamethasone)
WI~WI-AE2Z 7K ZE ) 700~100 ¢ g/ml
M7~M1-F252 FHEZAEE Y 700~100 ¢ g/ml

W7 W5 W3 W1 M7 M5

16 HepGoitiRpR R 2 K Z Y E R EEZE Y DNABT B
N-nggative  P-positive (1 uM Dexamethasong)
WT~WI-AEZ 7KZEY 700~100 1 g/ml
M7~M1-f8:2 FHEEZEH 700~100 1 g/ml
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W7 W5 W3 W1 M7 M5

M3 M1

[B17 CaCO24M iR R Z K ZE Y E R REZE Y 2 DN AT BT
N-negative  P-positive (1uM Dexamethasone)
W7~ W1-AE52 AZE Y 700~ 100 g g/ml
M7~M1-f822 R EZZERNYD 700~100 1 o/ml

control 500ug/ml 300ug/ml

R —

100ug/ml 50ug/mil 10ug/ml

[E18 T [FiRfEEE AT H 1200/l TR B E CWERBY
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700ug/ml 500ug/ml
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19 PENREEZAKEDHHI20EFERRFEERE LEREE

control
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XIFARAZERTHEZERERZEE

Table 1 The effects of different nutritional compositions on the growth rate of

Antrodia cinrnamomed.
(mm/35 day) (%) (mm/day )
PDA 19.46%42_30 100% .56
PDA* 24_28b+3_62 125% 0.69
MPA 30. 682+0. 95 158% .88
MPA* 30. 802+0. 89 158% .88

I~ 3 EFEAPHAHER EZmEr
2R BEFEANEREXTELR - AF7EHEZHL - a=0.05-P<0.01
3~ UPDARLHFE AN B A

F2AEEEREHEL RSB I RER 2 BT

Tahle 2 The effect of different agar concentrations on the growth rate of Antrodia cinnamomea.

FRERRE 4 EF 8 4 EEM Tt kER
(g/L) (mm/35 day) (%) (mm/ day )
8 31.422+0_440 114 0.50
9 30. 06b+1_04 109 0.36
10 29.54¢H)_ 84 107 0.84
11 28. 52°+H0_ 66 105 0.33
12 27. 484+0_39 100 0.79
13 27. 844+0_36 100 0.79
14 27. 94940_69 101 0.79
15 27. 58440, 21 100 0.79

I~ 2 EFERPEHHi EEmi R
2~FAFAETFEANERAXTHLR - RAFREHFERL - =005 P<0.01
3RS gLAN B e

30



Y REEF ¥ 200 ¥ 5P

&3 pHEHSZ S RkEF 2 HE
Table 3 The effect of pH values on the growth rate of dntrodia cinnamomea.

FuthtE  AREH  THAREE

7+ Flplfa (mv/35 day ) (%) (m/day)
1 26. 30+). 96 93 0.75
5 26. 50+). 92 94 0. 76
6 28. 6210. 31 101 0.82
7 28. 341 32 100 0.81
8 26. 20+0. 25 93 0.75
9 26. 3+0. 55 93 0.75

L2 RISl FaEHEE Xmkr
2R BFEINERXFRAR - k7B FER - ¢=0.05-P<0.01
JUPpH TR RE A HE R

R4 BEHEZIASBLEIREARHLIBE

Table 4 The effect of temperatures on the growth rate of Anfrodia cirnnamomec.

FREsEERE T34k EE L2k SRR ES
(C) (mm/35 day ) (%) (mm/ day )
10 0. 0f+0. 00 0 0.00
15 14. 0441 34 45 0. 40
20 18.8°H. 79 60 0.54
25 31. 304110 100 089
30 33. TH). 97 108 097
35 8 45+ 8T 27 0.24

I~ 2 ¥ PHEALE EmE T
2R FHNERXFRLAR - AFBEHERL - =005 - P<L0.01
I~2SCHEHANBS
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XS FRARHNET AR L2 BT

Table 5 The effect of different wood flours on the mycelium growth of Antrodia cinnamomea.

BEERBER
A/ Fimdh
(3:1)
10% 20% J0x 60%
i/ & * * % *
F ¥/ * * %k % %k % %
M/ Gk a % — _ _
AEBRILCAERE * — — _
8BRS/ R * * k % % %k % % %k %k

L AR/ Emb bt L EHE -
2.k, MBRH;k*, AT EE k%%, BHRE,; ¥ %% %, HHEF -
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