25

@ Ebers 1892
811 @)

1973

14 247 383 103

365
730 850
1,744 1596
1,898 11,096 1979
5,767 11,146

Ayurveda

75
1550



gums

1900

akaloids

resins

580

16 1960 30

40

glycosides

volatile oils

35

2000 60
80

saponins

©)

600



(1)
40-50g/L  (2)
3-10 (3)

@

Antrodia camphorata Wu , A. cinnamomea CHaNG
Ganoderma camphoratum Zanc & Su
Cinnamomun kanehirai Havata

Antrodia



( )(5,6,7,8,9)

Ms-G2 cdll line

DNA



(10)

Pbyporaceae

Ganoeder

(10)






(11)

(12)

(13)




(13)

(14,15)

(16)

(16)

(16)

(16, 17)

(18)

(19)



(19)
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(19)

(19)

(19)



(19)

(19)

(19)



(21)

(21)
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(

)

(21)
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(22)
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N

N

(1593A.D)

......
"""""

[

(974A.D) (

(1061A.D.)

(1098A.D.)

) (1108A.D.)
)
)

(1249A.D.)

(1505A.D.)

() )

() (
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(1)

(11)

(15)
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(2)
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(22)



(23)

Pol yporaceda&aanoder ma
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3)
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less Plant
Eumyceter True-Fung ?
Homobasidiae

Polyporaceae

2300

Thallophyta

Ganodermeae

Flower
Fungimyceter
Bacidiomyceter  ?
Aphyllophorales
Ganoderma

25

(10, 24)

Amavroderma rude ( BERK. ) PaT.

Antrodia cinnamomea

Coriolus versicolor (AR. ) QUEL.

Coltricia cinnamomea

Fomes pinicola Cook.(Fomitopsis
pinicola Coox.)

Potystus versicolor (L.)Fr.

Ganoderma

27

(25,26,27,28)



Ganoderma japonicum Fr. Liovp

Ganoderma lucidum Leyssex Fr.
KARsT.

Ganoderma

lucidum Levssex Fr. KaRsr. Ganoderma japonicum Fr. Liovyb



(27,28)
13 (arginine)
(tryptophand)aspartic adigd)yci ne)
(alanine)(threonine()serine)

(glutamic acid)

GLL( Polysacc-hari de Gl ucose)

(xyl ose) (arabinose) 18. 8
1.5.0 (ganoder an
100

GA

(gl ucAan G

_27-



Antrodia camphorata Wu, A. cinnamomea CHANG
Ganoderma camphoratum Zanc & Su
Cinnamomun Kanehirai Havata

Antrodia

Antrodia camphorata

(29)

Fungi
Basidiomycota
Basidiomycotina
Homobasidiomycetes
Aphyllophorales
Polyporaceae

Antrodia

-28-



Cinnamomum kanehirai HavaTa
15 9

450~1,500 1899

subpendant

irregular

10~20 x3~8 2~2.5

-29-



x1.5~2u m

68%

32.23%

45U m

1-1.5 (30)

4~6 mm
(33
3.5~5
37.44%
2-8% ()
generative hyphae 2~3.5u m
clamp connections skeletal hyphae
basidia clavate  12~14 x3~5
basidiospore cylindrical
Ganoderma



Ganoderma camphoratum Zane & Su,

Antrodia cinnamomea CHANG

(33)

34)

Antrodia camphorata Wu

3.
triterpenoids steroids
GABA
Bs Niacin niacin
2000
1.1 76
B -D- B -D-glucans

-31-

(32) 1995

1997

polysaccharides

130

(35)



Chiangeta. 1995 ¢
antrocin  4,7-dimethoxy-5-methyl- 1,3-benzodioxole
2,2' 5,5 -tetramethoxy-3,4,3' 4 -bi-
methyl -enedioxy-6,6’ -dimethyl biphenyl
1995  Cherng et a. ergostane

antcin A antcin B antcin C antcin E antcin F methyl antcinate

G  methyl antcinate H' °°*’

-32-



2% 4% CCRC93032

24
dimethylnitrosamine
(37,38,39)
SD
sGOT sGPT TBARs SOD

Catalase

(40)

dimethylnitrosamine DMN

28

(41,42)



2 43

B -D-glucan B -D-glucan
T B
3.
DETBA
OH 6
(44)
BHA (as)

glutathion superoxide dismutase glutathion peroxidase

(40)

ZhankuicacidA B C

(49) A C P-388

-34-



leukemia)

anticholinergic

14
TA100
3000mg/kg

150 500mg/kg/day

(47)

anticholinergic  antiserotonergic

dehyhroeburicoic acid
Antcin A P-388 murine
antcin B
antiserotonin (48
Hep G2
(49)
630mg/kg
Ames test
(50)
14
D 20 200 2000mg/kg
28
0.5,1,2% 90 2 50



(53)



(Hepadnaviridae) (Hepatitis B

Virus HBV) DNA DNA
( IL(-)] () [S(H)] DNA ©*%*> **'DNA
(core particle) °™° DNA ? (Polymerase)
5 DNA (o9 ? (protein
kinase)  ‘°% (HB:AQ)
(envelope) 42nm
(Dane particle) ¢°* °?
(subviral particle) 22nm 22nm
(63)
(64,65, 66)
85 15
223 '°%)

-37-



(transcription) RNA

35Kb  2.1Kb

RNA®) 3.5Kb RNA 3.5Kb RNA
RNA (precore RNA) process e
(HbeAg) RNA(MRNA) (precore
protein) 3.5Kb RNA RNA (prenomic
RNA) RNA DNA ?
DNA
3.5Kb RNA 3 HBV

polyadenylation site  2.1Kb RNA 5 pre-S2

(middle HBSAQ)
pre-S2 (Major HBsAg) ®*%

(69) (68)

2.4Kb RNA 5
pre-S1 (large HbsAg) (©



(trandation) (antigen)

DNA (open reading frame  ORF)
S CP X (encoded) DNA
X e
1. (HepatitisB Surface Antigen  HBSAQ)
@ s preS2 S
preeS1 preS2 S (72.73,74,75)
(D (the major HBSAQ)
p24 gp27 226
p24  gp27 (disulfide bond)
(dimer) "3
(2) (the middle HBSAQ)
gp33 gp36
281 (8

-30-



(3) (the large HBSAQ)

p39 p42 389
(ay ) 400 (ad )P
(77) pre-S2 (antigenic determinant)  pre-S1
(21-47 )
B (89)
2. (HbcAg) e  (HBeAg)
(HBcAg) 183
180 p21 ( ) B
T (19
e (HBeAg) Pre-C C
p17 (71,80,81,82) e
-
B (79)
(lifecycle)

1. (attachment)

(hepatotrophism)



2. (penetration) (uncoating) HBV

(nucleocapsid)

3. (repairing) (ligation)
DNA
DNA

DNA(cccDNA)

4, (transcription) (trandation) cccDNA

RNA RNA 3.5Kb
RNA (pregenomic RNA) RNA (subgenomic RNA)
RNA
e DNA X

5. (packaging) (encapsidation)

(assembling) DNA RNA
3.5Kb

RNA DNA
(virion)

-4A1-



20 80 6 2,500rpm
30mins 3

20 95% 80 6 2,500rpm 30mins

( , )

CCRC35396® 28
25ml , pH5.6 39g/L

(PDA) Glucose, fructose, xylose, sucrose,
rhamnose, maltose, galactose, 10g/L, 20g/L, 40g/L, 80g/L,
60 250mMNaCl

( , )

42-



CCRC3539% CCRC35398
B71 B85 B86 ( CCRC35396
CCRC35398 B85 B86

) 28 25ml pH5.6
39g/L (PDA) 28 19
I1x1lcm 25m pH=56  PDB(48gPDB/L 20g/L
glucose) 250ml 26 250mM
NaCl 3,000 medium 4
( :
)
MS-G2 cell Line 3x10°
cellgml-well



1. 95%

2. H3BO; MERCK CO. GERMANY

3. H,SO, MERCK CO. GERMANY

4. NaOH MERCK CO. GERMANY

5. NaOAC Fluka

6. POTATO DEXTROSE AGAR PDA Sigma Co.
7. POTATO DEXTROSE BROTH PDB Sigma Co.
8. HCl MERCK CO.

9. NaCl JT.BAKER

10. H,SO, MERCK CO. GERMANY

11. glucose fucose xylose sucrose rhamnose matose galactose

Sigma Co.



1. SigmaCo. Saint Louis, MO,USA solid culture

2. SHAKER BATH BT-150 INSTRUMENTS CO.,LTD
3. VIRTIS FM-25XL, homogenize
4. SORVALL RT 6000D DUPONT

5. Speed-Vac  Dionex, USA

6. high-performance anion-exchange chromatography (HPAEC) system
Dionex, USA



20mg ( ) 25ml H,SO,

glucose fucose

xylose sucrose rhamnose maltose gaactose

n 0
2.
CCRC35396 20mg
+5ml 80%ETOH  homogenize &) 80
30min 3,000rpm 10mins
+5ml 80% BOH homogenize 80
30min 3,000rpm 10mins



Iml  Speed-Vac

Iml Q Millipore-GX nylon membrane 100

104 HPAEC

80% v/iv EtOH
80 6
membrane 10ul
3.
80%
B86 ) 100
3,000rpm
95%
10

10ul HPAEC

img
6-8

80 6N HCI

Speed-Vac HCl
Millipore-GX nylon
HPAEC

(CCRC35396 CCRC35398 B71 B85

2 80 6
10 4
4 3,000rpm

100

Millipore-GX nylon membrane

2ml 6N HCl 80
Speed-Vac HCI

-47-



Millipore-GX nylon membrane

10ul HPAEC
High-performance anion-exchange chromatography (HPAEC) system

(Dionex, USA) pump pulsed amperometric detector(PAD-I11)
anion-exchange column(Carbopac PA-100 4.6x250mm) sample
autosampl er(A S3500,Spectra SY STEM) 200-pl sample loop
90mM NaOH NaOAC
90 NaOAC 100mM 700mM

PRIME DAK system HPLC Technology, Ltd., UK

phenol-sulfuric acid Bradford

polarimeter 589nm

HPAEC
Column (Carbopac PA-10 4.6x25mm Dionex) 18mM
NaOH
MS-G2 cell Line 3x10° cells/ml -well



a - 10mg/ml - 25mg/ml  50mg/m

Elisa kit power wave X Elisa reader 492 mM HBSAQ
HBeAg
SE. AST AST
25 (1.U/L)

-49-



15.82%Protein 12.33%Protein
11.87%Protein 9.89%Protein
62.65%Protein 18.47%Protein




lag phase
log phase
10 20 40 80g/L glucose
56 16 264 45 26
10 20 40 80g/L galactose 56

31 254 47 29.4 CCRC35396

40g/L rhamnose xylose maltose
80g/L sucrose maltose 56 33
23

-51-



Relative Rate of Growth

50

45 |

a0 |

38 ||

—&— 10g/L
---- 2giL
—y— 400/L
—x- BOg/L
—m— control

Glucose(

20 24 28 32 36 40

Days of incubation

-52-
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Relative Rate of Growth

alll

45

40

35

a0

25

20

15

10

—a— 10y
0. 20gL B. Xylose
—— 40glL
—7- olgl
—— contral

4 8 12 b 20 24 X5 32 b 40 44 45 52 56 B0

Dayvs of incubaton

Xylosg( )



Eelative R ate of Growth

a0

45

40

33

30

—&— 10gL
--D-- 20900
—¥— 40gL
—=F-- s0gnL
—— contral

C.Ehamnose




Relative Rate of Growth

a0

¥
45 L ; g D- Galactose s
e (e 200 -~
MWE ————— 400 v
——fp— B0l . e——
3 — —m—  control P
an |
25 |
20 |
16 |
10}
AL
0

Davys of incubation

)

0 4 8 12 16 20 24 28 32 56 40 44 48 52 56




Relative Rate of Growth

a0

45

40 b

35

—a— 10l
--2-- 200l
—v— 40l
—z-- B0l
—i— caonhtral

E. Fructose

Fructose(

)

Days of incubation

60



Relative Rate of Growth

a0

45 +
— e 10g/ F. Sucrose
qg L@ 20g4
——-v—— Alg!
L T T T BIIIgfI
— —& —  contral
a0 r
25+
20+
15
10
5 L
I:l 1 1 1 1 1 1 1 1 1 1 1 1
a 4 &8 12 16 20 24 28 32 36 40 44 453 52 565 KO
days of incubation
Sucrose( )
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Relative Rate of Growth

a0

45

40

35

a0

—a— 100/L
-2 20000
—— 400iL
—5F - B0grL

—m— contral

(. Maltose

)




90mM
NaOH 1ml/min myo-inositol arabitol ducitol mannitol
fucose rhamnose glucose 8
80%
0.1% PDA
arabitol  mannitol 19
1.7mg 1.68mg glucose
arabitol  glucose
glucose 10 40 80g/L 19 arabitol 2.62
4,95 5.96mg glucose 1.1 1.1 3.8mg xylose
mannitol  glucose
xylose 10 20 40g/L 19
mannitol 1.2 0.64 0.43mg xylose 10 20
40 80g/L 19 glucose 0.45 0.27 0.21 0.20mg
rhamnose rhamnose
rhamnose 10 20 40 80g/L 19
rhamnose 0.3 0.6 4.0 54mg gaactose
40g/L glucose
(801g/L) glucose Gdadtose
10 20 40 80g/L 19 glucose 02 03 24
1.1mg galactose myo-inositol

-50-



10 20 40 80g/L 19 myo-inositol 0.06 0.06 0.07

1.00mg fructose 20g/L mannitol
10 20g/L 19 mannitol 41 7.1mg
sucrose mannitol sucrose
10 20 40 80g/L 19 mannitol 0.7
26 36 7.8mg maltose 40g/L
mannitol glucose maltose matose
glucose Maltose 10 40 80gL 1g
glucose 1.00 450 0.01mg
(PDA)
19 myo-inositol 0.005mg arabitol
1.7mg mannitol 1.6mg fucose 0.01mg glucose
0.2mg



30 2
5
3
nl 7
i
4
6
0.0 080 160 240 320 400 480 560 640 720 &.00
Retention Time (min)
HPLC
90mM NaOH 1ml/min myo-inositol 1 arabitol 2 ducitol
3 mannitol 4 fucose 5 rhamnose 6 glucose 7 8

-61-



B mo-inositol
7 | I arahitol
1 mannitol

g | I fucose
B olucoss

o

1 F
ol | ,.I i1 ;II L

_-1 1 1 1 1
10giL 20giL 40giL S0giL

glucose

Glucose( ) myo-inositol  arabitol

mannitol fucose  glucose
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Bl o inositol
7 L [ arabitol
[ mannital

g | HEEM fucose
B qlucose

gy

-1 1

51 . H-I pllas b  NHE..

10g/L

Xylosg( )

20g/L A0 /L 20g/L

¥ylose

myo-inositol  arabitol

mannitol fucose  glucose




B yo-inositol

[ arabitol
1 mannitol
B - s fucose
I lucose
5 1 M rhamnose
o 4
o
()]
E 34 i
Fe

q- -HH_II r .I| mill N I .I

= 1 T T T T

10g/L 200/L 400/l B0gL
rhamnose

Rhmnose( ) myo-inositol

arabitol mannitol fucose glucose



B o-inositol
7 [ arakitol
1 mannitol

g | M fucoss
B olucose

oy

|:|- - -l -.‘._.. IL |

_-‘I L L L
10giL 20giL 40giL

galactose

Gal actose( )

arabitol mannitol fucose glucose

S0aiL

myo-inositol




[ I myvo-inos ol
7 L arabitol ]
1 mannitol
5 [ MM fucose

[ I qlucose

o

oL —l midlm@ wm U . I L

_.1 [ L L 1 L
10g/L 20g/L A0giL 20g/L

fructose

Fructose( ) myo-inositol  arabitol

mannitol fucose  glucose



E myo-inositol
7 | [ arabital
1 mannitol

g | I fucose
B lucoss

rngyg

ol L.

oy | | _. - | | o H | QS .
_-1 1 1 1 1
10giL 20gL 40gL S0gL
SUCFOsE
Sucrose( myo-inositol  arabitol

mannitol fucose  glucose
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Bl myo-inos ol
7 | I arahbital
[ mannitol
g | MM fucoze
B glucose
5|
o 4f -
m —
£ 4l
= |
-1 -
ok I _II = _-I [ | _I I _I-
_.1 1 1 1 1
10giL 20g/L A0/ S0g/L
makose
Maltose( ) myo-inositol arabitol

mannitol fucose  glucose



mag/g

ol E—

_1 1 I I 1 1
My o-inositol arabitol mannitol fructose glucose

control

myo-inositol  arabitol  mannitol

fucose glucose
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80%

( ) glucose  xylose
glucose Burczyk 1995 glucose
20g/L : glucose
glucose O 10 20 40 80g/L 1g glucose
21 92 105 93 8img 1g glucose 0.2

11 04 10 38mg

xylose glucose xylose
glucose xylose 0O 10 20 40 80g/L
19 glucose 21 75 37 89 60mg 19

glucose 02 04 03 02 02mg



12

[ EtoH- irc aluble hydrobys ates
— free glc
10 |
= el -
(i
'
Ly
E sof
o
]
]
S
3 4 n
O 7]
7
.
ZF Z
7 .
i} 1 1 |E§.ﬂ |% |"-{--’
contral 10 giL 20 g/l A0 g/l 20 gsL
Glucose
12
[ EtoH- ins oluble hydrobes ates
a0k plid free gle
= el
(i —
=)
]
£ sf -
o
un
O
s
a4 —
2 -
0 1A |m FAa L 13
cantrol 10 g/L 20 g/l 0 giL 20 g/l
#ylose

EtOH-insoluble hydrolysates
80% :
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18

)

(

(

)

)

35396 35398
log phase

B8 B86 35398
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Felative Growth R ate

25

20

—e— B71
e
—m— E&d
—=-- 35394
—— 35393

n
35396 35398

(log phase)

73

20

25
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a0
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B Ms-G2 cdll

B86
Anti-HBsAg
a- B71 B85 35396 35398
B86 35398 Anti-HBeAg
unitéml o - 250units/ml
)
AST(.U/L)  14-25(1.UJL)

AST
¢ )

HBsAg HBeAg
1,000 units/ml
250 units/ml afa

1,000

a -

14-25 (1.U./L)



Inhibition Percentage of Control (%)

G0

a0 +

40 -

a0 S

20 S

10 S

B AntiHBsAg

IFia DIFNa IFia ; R Y 3536 3530
1000 250 100 S0 pganl 50 pganl 50 pganl SO pgand 50 pgind

Treatments
(unitsml) B
( oD - oD )/ oD




Inhibition Percentage of Control (%)

BE5 B& 3536 FSE0E
1000 250 100 50 il 50 pgand 50 pginl S0 pgand 50 pgand
Treatments
a - (units'ml) B e
( ob - OD )/ oD
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HbsAg

Polysaccharide | solated from Antrodia camphorata

HbeAg
Table 5. Anti-HBsAg and Anti-HBeAg Effects of the Five Cultured Mycelia

Treatments mg/m HBsAg HBeAg AST
(Inhibition %) | (Inhibition %) (ILUJL)

Control 2.5 m/ml 0 0 14-25
1000 units/ml 50.4 + 3.1 46.0+ 2.9 14-25

a-Interferon | 250 unitgml 235+ 2.7 212+ 2.3 14-25
100 units/ml 17.2+ 09 49+ 24 14-25

50.0 426+ 26 18.3+ 4.6 14-25

B71 25.0 252+ 2.2 54+ 23 14-25
10.0 106+ 2.3 0.7+ 04 14-25

50.0 347+ 15 99+ 78 14-25

B85 25.0 26.8+ 1.9 57+ 29 14-25
10.0 106+ 1.2 84+ 6.0 14-25

50.0 51.6+ 2.0 31.1+ 6.0 14-25

B86 25.0 33.8+ 0.4 17.3+ 51 14-25
10.0 249+ 15 119+ 1.8 14-25

50.0 322+ 38 13.0+ 5.9 14-25

353 96 25.0 20.4+ 0.6 101+ 1.8 14-25
10.0 86+ 23 15+ 3.6 14-25

50.0 38.1+ 4.1 31.6+ 3.1 14-25

35398 25.0 228+ 4.1 204+ 1.8 14-25
10.0 111+ 1.8 13.0+ 2.7 14-25

Each value represents the mean + standard deviation obtained from 3 repeated experiments.
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(precursor)

galactose

glucose

80g/L gaactose

rhamnose xylose maltose

-79-

40g/L



glucose arabitol
glucose fructose mannitol scrose mannitol
rhamnose
gaactose 40g/L  glucose
80g/L glucose
mannitol glucose Xylose
mmanitol  glucose
glucose
35396 35398
B86 35398 HbsAg HbeAg

Anti-HbsAg
250unitYml  « Anti-HbsAg B86 35398
1000unitgml  « 250units/ml
a
(chimpanzee)
DNA

DNA

(85,86,37,39)



(biocassay model) MS-G2

Hep G2 (transfection) HBV DNA
neomycin resistance G418
DNA
HBV HBV permanent expression system®
AST 25
HBsAg HBeAg B86
HBsAg HBeAg B86

(89)
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40g/L

(1)

(2)

3)

(4)

sucrose

()

(6)

glucose

glucose arabitol  glucose
rhamnose rhamnose
fructose (= 20g/L) mannitol
sucrose mannitol
xylose mannitol  glucose
galactose(=40g/L) glucose
(80 g/L) glucose
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(7) maltose(= 40g/L) mannitol  glucose

maltose
glucose
3. glucose,
glucose xylose,
glucose
35396 35398
1. Anti-HBsAg B71 B85 B86 35396 35398
( 250unitYml o - ) B86
( 1000 unitdml o - )
2. Anti-HBeAg B86 35398 (
1000 unitml  a - 250unitdml o - )
3. B86 HBsAg HBeAg
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