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Number: CCMP97-RD-003

Comparison and Analysis of the
Anti-Tumor and lmmune-Promoting
Activities of Wild
Antrodia Camphorata and L aboratory
Cultured Antrodia Camphorate

Yih-Hsin Chang
School of Medical Laboratory and Biotechnology Ci®han Medical
University

ABSTRACT

Antrodia camphorata(AS is a unique brown-rot fungus species which only
parasitizes in the decayed heart wood of stout bamfinnamomum kanehiradeay)
in Taiwan. TheASfruiting bodycontains abundant polysaccharrides and terpenes tha
are proved to have effective anti-viral functiordamti-tumor activity. The price &S
therefore rocketed in the market and it has bectimetarget of illegal harvesting.
ConsequentlyAS has become an endangered species in Taiwan dthee tolegal
felling. Owing to our conduction of the DOH-suppatgrant “Study on the culture
techniques and anti-tumor activities éintrodia camphorate” and good mutual
cooperative relationship established among 4 deyesnts of 3 universities; the present
proposal was aimed to investigate and compare ithevivo anti-tumor and
immune-promoting activities between wild and cudairAS based on our good
achievements in the execution of the last yeareptoOur results demonstrated that
the anti-tumor activities of our in-house cultur&® was comparable to that of the
wild AS. Among the extracts prepared from the ind® cultured AS, the fermentation
fluids had the most potent anti-tumor activitiesiethh was even more potent than the
wild AS extracts. In addition, our data suggesteat tAS anti-tumor activities might
result from the up-regulation of pro-inflammatorytakine interleukin-6. The
implementation of this project can not only provett our in-house cultured AS
anti-tumor and immune-promoting activities whicle @aomparable to the wildS but
also establish effective and optimal culture caodg and techniques that can culture
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ASwith high content of active components in largalscBy establishing the effective
and optimal culture techniques to prod®in large scale, the price &S can not
only be decreased, the crisis in whi€hkanehiraeextinction resulted from illegally

harvestingASas well as the destroy of forest ecology in Taiwan also be saved and
solved.

Keywords: Antrodia camphorata optimal culture conditions and techniques,
anti-tumor activity
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P ¢t & 37 (Ganoderma luciduin # & % % (Cordyceps sinengis# 4 (Grifola
frondosg ~ # z_(Antrodia camphoratps s8A_% 5 ik & ik 9 S8 B
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(C)AEREAT A
FETHMPAR A A(LES L YRI5 309/l 39 0
59/L~3"; 8ol ~mifi=- & 473 g/L~ ‘2 4 Bl 10 mg3 #rfihds
1.5g/Lye » 2 dr3 ko B R R E ~ B RE B EBRISFSL
¢ &F (EAR 121C ~ B4 1.5kg/emi~30448) £ FRE  #
s AERE A p (25ce) FLIrRAHE Tz A A AW o
CIFEZER aFRFiTd? * @227 S NI FASMALL 5
mmx 5 mm= | > AW FSEERIR AR ST R
o204 EHY U3RTHEAI S - F . FiiedPH2 o
Sl s SR REF T A B A 1 Y200 VIVORUR E 1 ok
(F)F2R A I RBRIERUAR
MR AFREAILRZIFIENT IR S FEEREHE A
B AN AP 2 BT I HNERE RS BTER L RS
AEJL(4C > 8000 rpm 155 48)ts » B~ b it » £ 024 ok gk s AT
R AR 22 SR BERERERY IR M KRS SN
Fo T 0 B 10 QBB i R Y o b r 2L 224 Bk LY
AR RS RIT LR e R KRR R 2 R R E = 4 FTY o
ENREF 47 11 30CE P 24 hr 2 Whatman#2jg ‘A3 5 &g > iE
TRt AR AIE A B AR 2 AR kEF B 10 g
VBT A Y o 4o r 2L 2 99 %7 FR 0 AT A BLREE AoE
MR R me R B R R 2 R E O Z AP > BN R T Y 2 30
‘C %P~ 24 hro 2 Whatman#2jg A4 § 8k 15 0 £ 18Rk S8k
Siic o WEMRSF M2 SHTTRERP
(=)F &EF
AF L ICR v R o me N F 4 L1 $2
B2 EMp Fuk e LA IF% B s ]2 5 22 A ¢ICR
JRARAFEY 2B FIFTHREES o P AL AR TR
37 > S180%" B we ¥ it & ICR /| RLEEp 4 £ > &% ICR /| &t

E

ETTRS

=)

‘mj}>'

439



YREEF N 200 ¥ 5P
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(Z)id%k > 2
1. w2 % ~ x(cytokine-induced assay)

PR EREAE ORI SF BRI GE R > E A
Ak 2592 ] BE & 025mla -k g 0.25ml¢ g
0.025 g 3" %24+ (0.1 g/ml)> ¢ & {5 L% H 72 ] p#p cytokine
A A A X RP 4w & =0 400p] o T EE A R A R
(% /8 >2500 rpm 15> &) s > B~ + % X 200ul> 41 * cytokine KIT
FORREAS Fe ey o Bis4]* ELISA readertit £ 450 nm
F BB E o

2. TPz i 2 47

B~50mlz: ¥ 42 >x 0 ¥ > EDTA ¥ ¢ » 2~ Ficoll-Hypaque
Aml 3] 1S5 mlggs g ¢ > Elde » 20 0 20 ¥ Ficoll-Hypaque
gt ) 5 201 #.w (2000 rpm, 30 min, 28)z. {4 Ficoll-Hypaque
¢ ¥ 2>d A K > = B HPBMCs (human peripheral blood
mononuclear celld) » 2 1 #-ime 2x1F/ml % ++ 12544 ¢ -
el & A (RPMD& &> 1 & % 3 ‘& :Positive controlﬁ ~ 10 p
| PMA (phorbol 12-myristate 13-acetategontrol = % 7 dvix pe
BoOR B A ~ BT pE R (400pg/ml) > B 3t 37C > & 24-27)
PF 15 2P~ medium o F ¢ > 1 PBS washis dw o fzB-tme o
4e » 100 pl PBS $4¢im# {4 B %] ~ 20 pl FITC (anti-human
CD4)2 PE (anti-human CD45RA) 2z k F %k 30 min» 2_ i &
= (2500rpm, 5min, ) 2 PBSHd-A 5 B4 7 0 MR
2500 rpm, 5 mirts 45+ 5% 0 4~ Iml ke PBSIR £ 18 0 1Y
Flow cytometry~ 7 (% 4z 50000 i ‘w2 o

3. KRR ) s B EES T

AF % E M ICR /) B G F 5w 038 0 L T ¥ Sarcoma
180 7% fmPe ;1 bt » ICR /| BLRE P > F 3 B4 = oy ke 3
7 Sarcoma 180#%; m® 2_ ICR | B4 5 & & "HF‘@P:“-?’%EP_
) EQA\F’WP% A - TR EAARGZ ) RP - s s H A
Ao FE&kE | R(F-HIMMEAKSZ [ Rp- ;- 231)

L }F‘/f;)i\ PR TRZERR RS RS HTT BS
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B~% (50, 200 mg/kgy & % &k & - = > @& S 43 > TR
) RMp L] HRe ] BB L) E&E R 2 - =
Ko B R ITEAR T AR o 2% 0% > ¥ ICR /| &4 71
~ Sarcoma-180&.#%; e (1 X10F)5iF 24 /) P2 {5 » & % A& 4
ik B iS5 B4 (25~ 50~ 100~ 200 mg/kg) # 4 4% » B
BB B ERERET GBS

W~ ol =ax iR

as gk B(mm) biEEat R

Frd 5 (%) = {1-(F ok 275 = o) [ e rEm - o) X

100%}

o AFAHEFE

3
L&

st e SPSS 10.0 & 5 4 0 27 R #ek 47 0 ¥ 2 one way

ANOVA %tk T 7 Ir L prenlg F 4 B2k o
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[ A S LR IR ﬁw Je R PR F 2 3RS 12(200 mg/kg; Fig. 5) - #-
By s pna s R &3 3 400 mg/kgz t4 » B Frgp s 48 200 mg/kgi &
PiLR o
ERR LN Bk 2 FURp S ot

F1* 2 kR IFA R RERE T4 57 A 55 % (50, 200 mg/kg)
4 4% 3 Sarcoma 18GE# 2 ICR )} &% T & 8- x> ks 4% -
jggyﬂﬂmﬁpy%p<¢o%%§mw4ﬁf¢§ﬁﬁW4ﬁza
RSB ERE G ATEIA L LR 20 0 RR LT IR iR (200
glkg) e £ (Fig. 6a) ek e s 1 fif 5 B 3R 2 M
ZUmEPRARS ] RaHBee £ 8 b 0 Prilrck & & (Fig. 6a)°
Fig.3~Fig.6 s s sy F ki | REHRe | R i< | i S5k
T * A peik (Fig. 3)- J‘—r i (Fig. 4)« ¥ ﬁ%fﬁ P~ (Fig. 5% 3 p 5
T T E PR ARE G AR A K 2 G o B T R R
ARz ek R E-MER ZFERT I EE 2 %W)ﬁ’mr 1£(50 mg/kg; Fig. 3)°
A G mEsy o MMJ‘» B kR A OB E 2 s
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AR B profprc s § 2 (Fig.3~Fig.5) fe #4374 ik 4k @ B £ 4 % 1 400 mg/kg
Z_fs 0 By sther 200 mg/kgr & P AR A B o ¥ ¢k 4T3 & Sarcoma 180
W A0t ARG A S B e 0 ICR ) B2 M E §EFE X B 4o
A o B2 RA G en ) HEHRYE | H2EE2ap LR (Fo.
Nelse Vitldp g £ €2 R g R I F P adrfg it
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e~ B4 E MR T
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(=T fmPe it 247
FBFEHBEIE R HTee 5 2 B8 A9 %34 0
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A RBT 0 0 ERIBERETe e R R kAN R
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Fig. 3. ICR -] & £ ™ /i &+ Sarcoma-180&.7%; e » F 4k & 7 | kB 0 %
FAIRERBETFFEZGBO~ 2002 400 mg/kg) Bl E AR o] o
(a)Sarcoma-186+ ICR /] & A4 T #% 4 £ 35 -

(b s~ - (n=3> F it 7 2 £4F) - p<0.05> H- 7 % fEik
50 mg/kg vs control "p<0.05> 3% fi¥;% 200 mg/kg vs control
p<0.05- - 3-% %% 400 mg/kg vs control (p<0.05, by one way
ANOVA)
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way ANOVA)
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