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SUMMARY

I. Title

Studies on Short-term Mass Cultivation and Immune Substance

Activity by Enzyme Treatment of Sparassis crispa

. Necessity of research development and Purpose

Later in 20th century Prof. Yadomae and Prof. Ohno, of Tokyo University
of pharmacy and life, Japan, studied Sparassis crispa, the artificially cultivated
medicinal mushroom for its anti—cancer effects. Clinical trials showed that
oral administration of Sparassis crispa powder to fourteen last stage cancer
patients showed notable improvements in nine patients.

The results (Immuno modulating Activity of a f-Glucan Preparation, SCG,
Extracted from a Culinary Medicinal Mushroom, Sparassis crispa Wulf.:Fr.,and
Application to Cancer Patients; International Journal of Medicinal Mushrooms
2003) were published at Japanese cancer conference general meeting (2003,
October, 61th), and so Sparassis crispa containing [E-(1-3)-glucan is
spotlighted as a new natural material used in anticancer immunotherapy in
Japan. About 10 large enterprise and research institutes like Mitsuwakogyo

,5,



(37 H%) Yunichika(= =% 7), Obiken Co., Ltd(J&i{%i#1), Yamatokingaku(k

FIE YRR ete. participate in research, output and product sale of

Sparassis crispain addition to already existing Minahealth( 2 -~/ 2).

In Korea study on Sparassis crispais almost at its primary level. Artificial

cultivation was tried out in several mushroom cultivation farms and research

institutes.

About 170 cancer patients are dying per day because of the lack of proper

drug for the treatment. This study expects that new hope to cancer patients

and also creates new income source to mushroom farmers.



ITI. Contents and range of research development

In Korea, although study on medicinal mushroom has grown steadily with

the use of Phellinus sp., by artificial cultivation for the extraction of

pharmacologically active substance and animal test were conducted to judge

their toxic levels. The project not only focuses on theoretical study, but also

pays more importance for the industrial production through the collection of

superior fungal strains, growth, development of artificial cultivation methods,

product extraction methods, search for pharmacologically active substances

and its mass production.

The present study focuses on three aspects. First is the collection of

superior fungal strain, development of synthetic media, favorable conditions

for mass cultivation. Second is the search for pharmacologically active

substances, anti—cancer agents and third is the development of different health

related food products.

n this study, we developed artificial cultivation system and verified the

product activity in anticancer effect at preliminary level. Now we were

focusing to carry out the study in wide range to make the product. The

study is in progress.
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U, 9= #59 g1

20043 6€ CBS®F ATCCZH-H 11F9 EFoHA TFE F Rt PDAW

L

A5 olgeto] ARl huE F BHysglal(Table 1),

1%

20043 12¢ A EAAETA 75 AT FHAA 248 g e
=1 T T s ;

FE& A Aug wAke A 2 HREHAsES I Fol

< Table 1. 930 A Ropmre 2 2= >

No Species Culture Code Geology Collected
1 Sparassis brevipes CBS 717.83 Czechoslovakia 1983.12
2 Sparassis crispa CBS 308.31 Germany 1931.07
3 Sparassis crispa CBS 408.71 “ 1971.05
4 Sparassis crispa CBS 143.75 Netherlands 1974.09
5 Sparassis crispa CBS 830.91 Netherlands 1991.10
6 Sparassis crispa CBS 716.94 Netherlands 1994.12
7 | Sparassis laminosa CBS 470.48 “ 1948.11
8 Sparassis ranosa CBS 42351 Germany 1951.09
9 Sparassis crispa ATCC 34491 Germany -

10 Sparassis crispa ATCC 34975 France -

11 Sparassis crispa ATCC 38048 West Germany -

,25,
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1. ITS regions PCR ¥ Sequencing

7}. ITS regions PCR

71 g1 67 ¥l ko] ITS regions PCRS A Al (Figure 3)3}h

< Figure 3. ITS regions PCR 23} >

650bp
400bp

M: 1kb marker

1: HBSC1(3'=) 2: HBSC2(5t2h) 3: HBSC3(0I=2)
4: HBSC4(Z =) 5: HBSC5(8'=2) 6: HBSCH(Z =

_2’7_



1}. Sequencing & NCBI blst &¢I
HBSC1-69] 67 w#5<] PCR A¥E wfa=zAlo| 9 &te] Sequencings 4
A3k & NCBIo| A blast ¢ A3 HBSC 1, 2, 3, 4, 6& Z<%o]8] Al (Sparassis

crispa) 2. & 1%l i, HBSC 5= 3H¢lo] E7l538e] gehA| At

< Figure 4. HBSC-12] Sequence(644bp) 23} >

TCCGTAGGTGAACCTGCGGAAGGATCATTATTCGAGTTGAGAAGCGA
GGTTGTAGCTGGCCTTCTCGGAGGCATCGTGCACGCCCTGCCCGTCCCA
TATCATACCTGTGAACTTTTTGGTAGGCGGGTTTGTGTCGGCCTCGAA
AGGGGTCGACCGGCCCTCCGGCCGTCTTTATATACACACCATACGAGTC
TTTAGAATGTTTGTGCGTCTCGACGCATCTTATATATAACTTTCAGCG
ACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAACGCGATA
AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCA
CCTNGCGCTCCTCGGTATTCCGAGGAGCATGCCTGTTTGAGTGTCATGA
AATTATCAACCCCTCCTCCTTCATCGGCGGTGGGGCTTGGACTTGGAGG
CTTTGCGGGCTTTTAACGAGTCGGCTCCTCTCAAATGCATTAGCTCGAA
CCCCTGCGGATCGGCCGTCGGTGTGATATAATGTCTACGTCGTGGTCGT
GAGCGTCGGATCGGCTTCTAATGGTCCCCTTTCGGAGGCGGAATTTGAA
CTTGTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATC
AATAAGCGGAGGA

*
mg,
ey
4
o2
N
>,
e
rlo
re
i1t
el

o] A}E3F primer(ITS1 and ITS4)
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T}, NCBI result of BLAST

< Figure 5. HBSC-12] Sequence(644bp) 23} >

BLASTN 2.2.6 [Apr-09-2003]
Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro A.
Schaffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and
David J. Lipman (1997)
"Gapped BLAST and PSI-BLAST: a new generation of protein
database search programs", Nucleic Acids Res.
25:3389-3402.
RID: 1054540745-016013-13845 Query=(644 letters)
Database: All GenBank+ EMBL+DDBJ+PDB sequences (but no EST,
STS, GSS, or phase 0, 1 or 2 HTGS sequences) 1,791,795
sequences; 8,349,298,724 total letters

Coler Kay For Al presest Scorss

L A B
L L fal ) 30 a0 S B

PAATYT PALTAAL

e A e —

,29,



Sequences producing significant alignments:

g1123477235 | gb| AF308851.11
gil23477233 | gb| AF308849.11
gil23477234 | gb| AF308850.11
gil23477232 | gb| AF308848.11
gil29150736 | ghb| AY218423.1]
gil27261448 | gb| AY156947.1]
gil29150749 | gb| AY218436.11
gil27261445 | gb| AY156944.1]
gil27261443 | gb| AY1RE942.1]
gil27261442 | gb| AY15E941.1]
gil27261441 | gb| AY156940.1]
gi|27261440( gb| A¥Y156939.1]
gi|27261447 | gb| AY156946.11
gl|27261446| gb| AY156945.11
g1|29150751 | gb| AY218438.11
g1 29150747 | gb| AY218434.11
gil29150746 | gb| AY218433.1]
gi|29150756 | gh| AY218443.1]
gi|19070317 | gb| AF345816.11
gil27261449 | gb| AY1E69458.1]
gil29150758 | ghb| AY218445.1]
gi|29150757 | ghl AY218444.1]
gil29150759 | gb| AY218446.1]
gil27261436 | gb| AY1RE955.1]
gil23477236 | gb| AF308852.11
gi|29150737 | gbl AY218424.11
gi|29150760 | gb| AY218437.11
gi|29150762 | gb| AY218449.1]
gl 27261438 | gb| AY156937.11
2129150753 | gb| AY218440.11
gil27261439 | gb| AY156938.11
gil27261434 | gb| AY156933.11
gil27261437 | gb| AY1BE936.11
gil27261435 | gb| AY156934.1]
gil29150763 | gh| AY218450.11
gil27261450( gb| A¥Y156949.1]
gil29150744 | gb| AY218431.11
gil29150748 | gb| AY2184535.11
gil27261444 | gb| AY156945.1]
gil29150740| gbl AY218427.11
gi|29150765 | gb| AY218442.1]
gi|29150738 | gb| AY218425.11
1129150738 | gb| AY218426.11

Sparassis crips strain DERcd in,
Sparassis crispas Strain DG5S in..
Sparassis crispa Strain FRIZ45 1.,
Sparassis crips Strain DGEEcCL o,
Sparassis crispa strain YCDZ21464...
Sparsssic crigps strain ASI 1500,
Sparsssic crisps strain HEAS1RTZ.,
Sparsssic erigps strain ASD 1600,
Sparsssic crigps strain ASD 1500,
Sparsssic crigps strain ASI 1500,
Sparsssic crigps strain ASI 1500,
Sparsssic crisps strain ASD 1500,
Sparsssic crisps strain AS] 1600,
Sparassic crisps strain ASI 1500,
Sparassis crisps strain HEAS1747.,
Sparassis crispa strain HMAS3IOZT,,
Sparassis crispa Strain HMAB3IO0EZE.,
Sparassis radicafs shrain UBC-F1..
Coprinus cirereus KACCZ49396 inte
Sparassis crispa Strain ASI 1500,
Sparsssic crigps strain TENMN4457,,
Sparsssic radicafs strain TEWNMAG,,,
Sparsssic radicafs strain TEWMEEG,.,
Sparsssic crigps strain ASD 1500,
Sparassis crips strain CBS 830,
Sparassic crispa strain YCD24704...
Sparsssis crispa strain HEAS3IZ236...
Sparsssic radicafa strain TENMED,....
Sparsssic crisps strain AS] 1500,
Sparassis crispa strain RBY9/A/AT.....
Sparassis crispa Strain ASLD 1500......
Sparassis crispa Strain ASLD 1500......
Sparassis crispa Strain ASL 1600......
Sparassis crispa Strain ARI 1600,
Sparsssic radicafa strain TENMNGEZ....
Sparsssic crisps strain ARSI 1600,
Sparascic crispa strain BMEZEET/ ...
Sparsssic crizps strain HMASEORY, .,
Sparsssic crigps strain ARSI 1600,
Sparsssic crizps strain MBUH-FIR..
Sparsssis crisps strain MBUH-DOR,
Sparassis crispa strain YCDEBITA....
Sparsssis crisps strain MBUH-5AY..,

Soare E
(bits) Value

1239 0.0
1239 0.0
1231 0.0
1223 0.0
1189 0.0
1170 0.0
1164 0.0
1162 0.0
1162 0.0
1162 0.0
1162 0.0
1162 0.0
1154 0.0
1154 0.0
1122 0.0
1118 0.0
1112 0.0
1092 0.0
1082 0.0
ove 0.0
1067 0.0
1067 0.0
1061 0.0
1061 0.0
1047 0.0
1037 0.0
1027 0.0
1019 0.0
1011 0.0
997 0.0
933 0.0
989 0.0
985 0.0
985 0.0
977 0.0
977 0.0
976 0.0
969 0.0
969 0.0
959 0.0
68 0.0
846 0.0
753 0.0
Allgnments
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A3d %7 dF

1L A4 WA A%

<] -

05%=% 7t

3 499 MYG viA]°] MannoseE 1.0% #H7}

‘q

X

L=

HBSC-19] #AIAAS %A}

3

pud

A3, HAM v Aol Dextrins

3}

hul

7 F3k3L, MCM s Aol M= A= FAHY o] £+ St

7ol AL ol

< Table 2. WA FFE 44 2943 >
(¢4 mm)
2]

. HAM MYG PIN LEM CVM MCM
H7He

%) |a|b|lcla|b|lc|lalb|lc|la|lb|lc|lalb|cl|]al|bl]ec
Dextrn |38.6[39.6|36.6|36.8(35.6(33.2|128.0(31.8]27.0(21.2(26.2|25.0(21.6]19.2|21.8| 1.6 [15.0{15.0
Mannose |33.0(38.4(37.0132.2|34.4{39.0|25.6|28.8[29.4(17.0|22.0|24.6{19.0|16.5|14.4|18.2(22.4|23.4
Sucrose |28.8(28.8[30.6(37.2|35.4[33.2|24.2|120.0({22.6|16.6(16.4|18.8|12.6(14.8[17.4| 2.8 |23.0{10.0

a: 0.2%, b: 0.5%, ¢ 1.0%/ A} w7k .
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2. A¢E HAM, MYG WA & ] &3 FAAZG 3 % HX2E
AdrEl HAM, MYG WA Z o] &3 Ao A= HBSC-1, HBSC-3 %

HBSC-69] TAHAA 3 A =7}

< Table 3. ¥ A 2 UEH2E A3} >
(&9 : mm)
- | HBSC-1 | HBSC-2 | HBSC-3 | HBSC-4 | HBSC-5 | HBSC-6
HH X
32.3 21.7 33.7 21.8 22.9 37.6
MYG-c
++++ ++ ++ + + + + + ++++
32.7 27.0 36.3 29.0 27.3 17.1
HAM-b
++++ +++ +++ ++ +++ ++
* AR #7171 25Y
3. ¥FE AE® dHHZE
ANE#e o] g3t By Al e FAY 2 UEE A A3
HBSC-1 57} ¢ A%, B SAAM -3 d3s B3id
< Table 4. #5494 AHE~E A3} >
(49 : mm)
Sl
HBSC-1 | HBSC-2 | HBSC-3 | HBSC-4 | HBSC-5 | HBSC-6
A% 73.0 71.3 67.6 63.6 - 68.3
21 ++++ ++++ ++++ ++ + - ++
* AR A 7IZE  60Y
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[e]

50

l

62
65

59
67

59

B 62

228(%)

34.3

65.7

63.4

38.6

26.9
1 45.9

704
433
546
934
1,128
3,745

368
829
944

586
417
3,144

1,027
1,262
1,490
1,520
1,545

6,844

1
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U. B-Type ®iA 9 A48 A5 E 23

B-Type® Hit g2 2= 10.2%0]aL, Hvk viSLdsFE 47 oA

BEL | ey | MFRs | A% | 2ae0) | NF9S
2003-3-8 1,312 72 1,240 5.5 46
2003-3-9 1,311 248 1,063 18.9 47
2003-3-13 1,337 73 1,264 5.5 45
2003-3-16 1,329 285 1,044 21.4 50
2003-3-19 1,443 8 1,435 0.6 48

i 6,732 686 6,046 W 10.2 | HT 47
F M FE e AEF 2500 09 S 9@ 2o,

J
MFAFE HEALE ol AP HAA ] A4,
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RIS EHOIHA T2 MAXH =3

System Establishment of Sparassis crispa Mass Production Using sawdust

Abstract : It shows that there is the fastest growth of S crispa in the weak
acid pHb. Also, it shows that S. crispa has the best environment in the MEF media.
The next desirable one was as in this array: MES, MEI, YMF, YMM, YMT,
YMB, YMI, MEA, PDA. The best fungi-growth of S crispa is shown within
the 0.2% addition of multi-mineral. The slow fungi-growth of S. crispa is shown within
as the opposite. The phisical growth of S. crispa has a absolute need of comparatively
large amount of PKN,S etc as inorganic minerals. In addition of that, as a minor
element, Fe, 7Zn, Cu, Mo, Co, Mn, Cl etc are should be included. The best
fungi—-growth of S crispa is shown within the 0.1% addition of biotin. The slow
fungi-growth of S crispa is shown within as the opposite.

The best fungi-growth of S crispa is shown within the 2% addition of fructose.

The slow fungi-growth of S. crispa is shown within as the opposite.
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2 45 0] o] 41 9
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Y& Sparassis crispa Wulf. ex Fr.o.® dEH Lo 3li}H]

FeACNF T ), dHL cauliflower mushroom 3= crested sparassis,

K

@~ L& (Clavaire crepue, Morille des pins, Sparassis crepue, Crete de
coq, 5L Feisterling digal, M2 F=FAFERE) o2 B

EF84 A= JAdE(Eumycota), © AT o} (Basidiomycotina), F7 @A}t

o

7} (Eubasidiomycetes), o} 4 (Hymenomycetidae), NTFEHA =
(Aphyllophorales), %4 o]B Al ¥} (Sparassidaceae)ol]l 3= SFAAZ MRS

o FopujEm kel wale|n], 3polm Ak

I
ofr

Fe e B2Ee wgow

T Sparassis crispa var. laminosa (= Merisma spathulatum, Sparassis

brevipes, Sparassis laminosa, Sparassis simplex, Sparassis spathulata,

Sparassis nemecii)?} A th.
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8001 11 23 29 25 21 18 10

8002 16 25 31 27 23 16

8003 15 28 33 31 24 15

oW w

8004 20 35 41 38 35 31 12




#Fol= MEFu| Aol A 7 & et} &2 MES, MEL YMF, YMM,

YMT, YMB, YMI, MEA, PDAs: 0.2 2 z}gtt}.
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£Q47k Bastth Gade] AgFEE HA 1~5%03 HAuA

7 §-o WolFEE (malt extract) £+ &5 F= & (yeast extract)o] Ab
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ANEFSAE, STFTFAE, 78 ATl o8d "= 3
o}, ZHolAe WMol FEE (malt extract), WFE, I E(peptone),
KH2PO4, MgSOy, FeClzE $Hfrsh= v Aol Al 2 zpghr),
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- Waksman, S. A., Umbreit, W. W, and Cordon, T. C., Theromphilic
actinomycetes and fungi in soils China, Mushroom Soil Sci., 47, 37, 1939.
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Effect of Yields on the Different Cultivation methods of Sparassis

crispa

Abstract : The yields and the biological efficiency of Sparassis crispa in
the case of the bottle cultivation was 98g/850m¢, 40.6% and in pot
cultivation was 294g/2500g, 39.79% respectively. On the primordial
formation the case of no removing inoculation spawn was well introduced,
and the mushroom’s yield and biological efficiency was to be high. The
results in the use of the logs for Sparassis crispa 's cultural media were

to be fine in Japanese lark, oak, alder, accacia, poplar, pine in oder. And



in Japanese lark, the yield of the mushrooms were 364g per 1 log,

biological efficiency was 23.1%, the period requirements for primordium

was 139 days, day required for colonization after inoculation was 128 days,

day required for fruitingbody development after inoculation was 144 days,

and the mushroom’s individual weight was 109g..
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Table 1. Effect of the different cultivation method on yields of S. crispa

Cultivation Yields BE DCI DPI DFD DCC W
methods (2) (%) | (days) | (days) | (days) | (days) | (g)
Bottle(850m{) 98 40.6 46 55 62 17 98
Pot(2500m¢) 294 39.7 57 70 77 18 129

BE : Biological efficiency(flesh mushrooms / dry substrate)x100 = %

DCI : Day required for colonization after inoculation

DPI : Day required for primordial formation after inoculation

DFD : Day required for fruitingbody development after inoculation

DCC : Day required for cropping cycle

IW : Individual weight
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3 AL xwo] AQdFV) 55U EA THVIE A = A 52Yo] HlE 3

Aol =deon MATLS Ag Tol Euf= ooy AR UAN FHVE

(
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AARE A AAjshA] 2 A B 3 iR detolAne 1Y sk )

[

AFol BAs EH FFEe FH/NE T AL 98l Aol Ha A e
Ae RgosA H/E ANHBEA 1 FEHAoU FH/HE =F

gol et @A Agst wdvt ok webd 4RE EEBHE

deid Pot Eo AL MA tstem)7h §lo] Wolst ofe] wHAA
W o8y AEAol "ol 17]e AAZ WolE f7IAAF Hiv ol
2 A FHIE A 2 Aol maHolth WA 1F7] S8 F bl W

Aol S AA 8 A7 14~1720] 2L HATHE 2).

Table 2. The comparison of yields according to removing method of

inoculation spawn after colonization

Methods of Yields BE DCI DPI DFD DCC W
inoculation (g) (%) (days) | (days) | (days) | (days) (g)
RI 98 39.7 46 55 62 17 98
NRI 92 37.3 46 52 58 14 92




RI : Removing inoculation spawn after colonization

NRI : No removing inoculation spawn after colonization

BE : Biological efficiency(flesh mushrooms / dry substrate)x100 =
DCI : Day required for colonization after inoculation

DPI : Day required for primordial formation after inoculation

DFD : Day required for fruitingbody development after inoculation
DCC : Day required for cropping cycle

IW : Individual weight
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Table 3. Effect of yields on the different wood log in S. crispa

Log wood (;116112; P BE | DCI | DPI | DFD | DCC | IW
vear) (%) | (days) | (days) |(days) | (days)| (g)

Japanese lark 364 23.1 | 128 | 139 | 144 | 12 | 109
Oak 369 228 | 135 | 143 | 148 | 14 | 101
Alder 165 103 | 121 | 134 | 139 | 11 | 82
Poplar 108 6.8 | 119 | 124 | 130 | 8 73
Accacia 154 9.6 | 123 | 137 | 146 | 12 | 93
Pine 84 53 | 134 | 145 | 152 | 16 | 61

* Length and diameter of wood log : 20cm x 13715cm
BE : Biological efficiency(flesh mushrooms / dry substrate)x100 = %
DCI : Day required for colonization after inoculation
DPI : Day required for primordial formation after inoculation
DFD : Day required for fruitingbody development after inoculation
DCC : Day required for cropping cycle
IW ! Individual weight
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6. H-NMR 24
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2. Protein ¥4

LZFolMA F=EHFES BSA standard curveo] tidd Ay ok 205%9 ZEE

Pretein Assay Standard Curve

0.6
0.5 1
S
0.4 4
<
n
(<2}
O 3
)
©
3
0.2 +
<
Coefficients:
0.1 4 b[0] 0.0118428571
b[1] 0.0521571429
r2 0.9976180298
00 T T T T T

0 2 4 6 8 10 12
BSA Concentration (ug / ml)
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3. 74 obvlwAt B4

Aspartic acid 10.4 14.0
Threonine 4.8 56
Serine 55 6.9
Glutamic acid 119 13.6
Proline 4.3 2.5
Glycine 8.4 10.3
Alanine 10.0 13.2
Cystine 0.4 0.1
Valine 7.0 7.8
Methionine 1.2 0.7
Isoleucine 45 3.0
Leucine 8.0 9.3
Tyrosine 15 0.7
Phenylalanine 10.1 3.2
Histidine 2.2 1.1
Lysine 59 6.2
Arginine 3.7 1.8
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HAS 3 0.1% [modified by Et4=3tSH 24, time corrected by -0.200 min]

ECD_1

500 nC

400—
] 6-glucose
300

200+

100+

3-Fucose
4

7-galactose

25.0
Min nC nC*min %
1 592 n.a. 159.018 67.745 19.23 n.a. BMB:
2 9.09 n.a. 5.290 1.969 0.56 n.a. BM
3 12.95 | Fucose | 17.177 7.657 2.17 0.0019 | MB=
4 14.25 n.a. 2.887 1.615 0.46 n.a. Rd
5 19.58 | Mannose | 14.070 8.982 2.55 0.0026 BM
6 21.67 | glucose | 331.456 | 234.765 66.63 | 0.0231 Mb
7 24.22 | galactose | 32.772 24.689 7.01 0.0064 | bMb
8 25.64 n.a. 4.640 3.273 0.93 n.a. bMB
9 28.08 n.a. 2.118 1.664 0.47 n.a. BMB
Total 569.429 | 352.359 100.00 | 0.034
5 19.58 Mannose 764 %
6 21.67 glucose 679 %
7 24.22 galactose 188 %
Total: 100 %
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8. Molecular Weight &3
oM Al 12} FEE 9 Retention TimeS 9.630]1, 3 2}2510,0000 5

H
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A=A

HY MW Standard Curve

MW (log)

8
TIME
HY 100K 10.69 100,000
HY 130K 10.47 130,000
HY 790K 9.32 790,000
HY 1390K 9.0 1,390,000
HY 1390K 9.0 1,390,000
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fi1—3-endoglucanase= & <HA1 g AFEHi 9+ laminarinase
(L-9259) 2 =1 714 laminarin(L-9634-1G, from Laminaria digitata)< Sigma

A2 RE TSl A

Wl

3. 2&2Ag F A g
0.IM citrate buffer (pH 5.0)°] Z%olHAl A % laminaring 17.7 mg/ml

FTEE &3A7] & AlZ 30mg T 1 unit® laminarinase (10 unit/ml in 0.1M

citrate buffer, pH 5.0)& 7}8to] 37Col A wr$AZH Tk A& 3 laminarinases=



& 7% pH 50, 37CelA 1

laminarins 7| 2 &2
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A7) wZell olHF =L 302

AN 7= Aoz LA
FegoR A F e AR AU ZAE Jhsta A A7 (0
2,18, 10%, 302, 603, 90%) vtk ARE 5 ml A sl do] B U= £§
Aol 1083 714, W3S FZ2AIZ & T2 9(Sigma, Molecular weight cut
off: 12,000)° ¥i FTHFE Zotriv 33Ut FAs AT F4 T4 & Jde
THS SAsIR e FAAXE FAHY FEAH ZaA AR g5s3
=3
4. % 2 393 4
Almel T " H A9 IS 27 anthrone A°F % DNS
st HoarE W] whet WAy

(dinitrosalicylic acid) Al 2F (Miller, 1959)& ©]-&

g 3t 3

5. 485 E
ok 4 39| SPF (specific pathogen free) ICRAl A3 % BALB/cA AF <
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RPMI 1640 (Sigma, Missouri, USA) #4HiX| S FALE SF/F (FA20)0
£3fA1z1 ¥ 1 M HEPES buffer 10 ml, sodium bicarbonate 2 g,
penicillin-streptomycin solution (Sigma) 10 ml, 56ColA] 30 &3+ &2 3st
BAZE E843 A7l fetal bovine serum (Hyclon, Utah, USA) 10 % 5<& #A

Fhstel AEMY WA ALEEt AT

7. in vitro Lymphoblastogenesis 2 &
A8 9 in vitro WY &A = lymphoblastogenesis &35 =213} 7] 93lo] o]
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1. 2247 £FoHA d3AYg & 2 54
AR EFom A AAARREH Axd} dFFEE 9 laminaring Bl

3-endoglucanase &4 S 2zt laminarinase® #1213k & citrate buffer = # &

ZEo|HA laminarin

i‘]‘:q =4lak >~ gk =nlak 2~ gk
}\]ZJ‘(E‘) == 0 T 0o %“/r:“% =ET T 0 %‘/‘F%

(mg) (mg) (mg) (mg)
0 83.3 37.6 45.1 83.3 52.9 63.5
10 83.3 38.2 45.8 N.D. N.D. N.D.
30 83.3 39.7 47.6 83.3 44.9 53.9
60 83.3 38.6 46.3 N.D. N.D. N.D.
90 166.7 80.2 48.1 83.3 25.6 38.7
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A FEHo] WA A AE(EF Figure D 1§95 &g & FAstH
AFEol Fx ool AEEHE= T WA ARk v Aol =4 5SS A

Y Aqd. (EH Figure 2).

2. RAA Bl WA GIAY BAT ¥

e

fi-glucan?} 22 @AE FAS = 25T EAES UgFE & & X529
2ol a2 AAEo ¢lo]A free carbonyl groups ztA| LA E 1 welbA &
o FAEAY =g gy sddow AgaA] Kk vt 71 AE Ad
okze Lo EAslE EETES free carbonyl groups 7HA I QoA olEL kY
Fo 29l 7]5S YetlA ¥t} 3# laminarinase} 2 -2f1—3-endoglucanase

o] Avtslo] A}

A

£ o]&3to] f-glucan HAHE FEllstd 1 AFES] T3 F
o7 AEL FAdT T AVIA Ak webA ol g st S FA s H

f-glucan®] AlE ZolE Koz FAH 4 93l laminarinase 52 fl—

3-endoglucanase”t & A o= &A= AF F7ME T2 AT
olg]gt Weto|A E A= laminarinase® X3 ZEolviAl A U
laminarin 9] Y9 FHE DNS A S o] & EETFS AT T2Edte] v A
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Table 2. Contents of reducing sugars of laminarinase-treated

polysaccharide of Sparacia crispa and laminarin .

Polysaccharide of S. crispa Laminarin
Treatment . % Increase Reducin % Increase
A Reducing . .
(min) a of reducing g sugar of reducing
sugar (%) b
sugar (%) sugar
0 3.22 - 1.24 -
10 3.26 4.6 N.D. N.D.
30 3.35 7.4 1.41 13.9
60 3.67 17.8 N.D. N.D.
90 3.80 21.9 1.96 58.1

a: The content of reducing sugars was determined according to Miller (1959) by
colorimetric method using dinitrosalicylic acid (DNS) reagent.

b: % Increase in reducing sugar was calculated according to the following
equation.

% Increase = (RSCt - RSCu) / RSCc <100

where RSCt and RSCc, respectively, is the % reducing sugar content of the

treated sample and that of untreated sample.
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Table 3. 7 vivo Immunostimulatory activities of laminarinase—treated

polysaccharide fraction of Sparacia crispa in ICR mice.

P dose No. body spleen FSC? of the
| (mg/kg, of weight weight SI splenocytes
ant ; .
ip) mice () (mg)
control - 10 24.14+0.95"  114.5+19.8 - 313.60+5.56
100 7 24.79+0.84 144.94+21.3™ 1.27 325.52+4.48"
SCE®
200 8 24.09£1.56 142.7£17.4™ 1.25 330.74+6.56"
- 100 8 24.60+1.54 128.8+27.7 1.12 327.66+£8.02°
200 8 24.21+0.62 157.3+17.4™ 1.37 330.77+4.68"
a: FSC = forward scatter. FSC value was flow cytometrically analyzed using a
FACSCalibur flow cytometer.
. meant S.D.

SCE = Enzyme (laminarinase)-treated hot water extract of Sparacia crispa.

a o o

. SC = hot water extract of Sparacia crispa.

*

= #kx respectively, significant at p<0.05, p<0.01, and p<0.001.

)

AR %7k AEAAE dee FSC @4 foldon F7HA70,

= A WdTe] FSC #t# Lymphoblast H&& #4138tk =1 23 Table 4
of el ®le} Zo] laminarinasex # ZEEo|HAl A= 100 2 200 pg/mé

FEAA AA WA MEd e FSC gt 124 (p<0.05) &2 S7FA1Zl e H A
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g AR

s

949 F7ME A A %UY. lymphoblast H] &S UENE

%M1 = & AE AFE (200 pg/mO)o AT Fol Al F7FE veE LT

Table 4. in vitro Lymphblastogenic effect of laminarinase—treated
polysaccharide of Sparacia crispa

stimu conc. PgC % M1
lant (ug/mb) (Iymphoblasts)
Cooritr - 287.43+4 67" 10.87+1.47
50 286.991+0.55 11.41+0.30
Nes 100 291.64+4 .47 11.98%+1.45
200 288.02£1.60 10.58+0.47
50 289.33£2.05 11.25+0.08
SCE* 100 296.30+3.61x 12.83+1.08
200 300.76£0.67 13.86%0.12xx
a: FSC = forward scatter
b: meant S.D.
c: SC = hot water extract of Sparacia crispa.
d: SCE = enzyme (laminarinase)-treated hot water extract of Sparacia crispa.
ES

, *#*% respectively, significant at p<0.05, and p<0.01.
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Figure 1. Laminarinase-treated and untreated polysaccharides

of Sparacia crispa.
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Figure 2. Laminarinase—treated (right) and untreated (left)
polysaccharide of Sparacia crispa solutions.
The laminarinase-untreated sample shows lots of bubbles

when shaked, while the bubbles of the laminase—treated

sample disappeared in seconds.
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Y. AETY 74, FowE # £%F

Animal AD Volume

Group Sex of number (mé/kg) Dose(mg/ke)
o Male 1~ 7 10 0
N.C? Male 8~14 10 0
p.c¥ Male 15~21 10 100
T1 Male 22~28 10 10
T2% Male 29~35 10 100
T3Y Male 36~42 10 1000

YControl group, Z)Negative control group, PPositive control group(Japan of Sparassis crispa
administration 100mg/kg), 4)Sparassis crispa administration 10mg/kg group, 5)Sparassis crispa

administration 100mg/kg group. 6)Sparassis crispa administration 1,000mg/kg group
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B CIRECERE
AESH BAe W7 P F 2R ol gete] YAnEAY 27

(Avanti 30, Beckman Co., USA)E AF&-3}4 5000 rpmel 10
Atk Eod 4L deep freezer(-70TC)ol| B #3}o] 3 3}e

1650, Jeol Co., Japan)E  AF&3te]  GOT(Glutamic  Oxaloacetic

Transaminase), GPT(Glutamic pyruvic transaminase), Glucose,

ALP(Alkaline phosphate), BUN(Blood urea nitrogen), T. cholesterol®] & <}

gEea AAE  AAskar,

w4 xR Folxt Ateld] FASHA #e A= Student's t-testoll ]3|

T8kl F A A 2] (p<0.05, p<0.01) a5t
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A5d 23

AREA 2Eelwle Byol od AgERe BaANA ggon, v
M E FA O 93 AlEES NCo 33, P.Ca 24, T1w- 18 2 T3w 2
@7 22t vhebae,

Table 1. Mortality Rate(Experimental; Sparassis crispa AD)

ﬁgifaﬁi?y 18 19 20 21 22 23 24 25 26 27
Con" o o 0o o0 0O 0 0 0 0 0
N.C? o 1 o o 1 0o o0 0o o0 1
pP.c” o o o o o0 0 0 1 1 0
T," o o o O o0 0 O 1 0 0
T,” o 0o o0 O 0 0 0 0 0 0
Ty o o o o 0 1 0 0 0 1

YControl group, Z)Negative control group, YPositive control group(Japan of



Sparassis crispa administration 100mg/kg), 4)Sparassis crispa administration
10mg/kg group, 5)Sparassis crispa administration 100mg/kg group. 6)Sparassis

crispa administration 1,000mg/kg group
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2. 4¥+374 (Table 2)

Table 2. Clinical finding in Sparassis crispa—administered Mouse.

Sex Male
Group C N.C pP.C T1 T2 T3
Dose(mg/kg) 0 0 100 10 100 1000
Normal 7 0 2 5 5 5
Abnormal 0 7 5 2 2 2
ANE 0 7 5 1 2 2
ACD 0 7 5 2 2 2

ANE,; Anemia, ACD; Decreased Activity., C; Control Group, N.C;
Negative control group, P.C; Positive control group(Japan of Sparassis

crispa administration 100mg/kg), T1; Sparassis crispa administration 10mg



/kg group, T2, Sparassis crispa administration 100mg/kg group. T3;

Sparassis crispa administration 1,000mg/kg group.
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3. A% ¥ 3H(Table 3)
Aol Mahe ol 27

o} A‘ﬂ

) =

o
5]

FoAL(FAHELD) A Frket= 7

3k

[<]

o

HA o= AE F2d o3t AlFe] wglolw, o] WAl 10mg/ke
/day 7T FAA BEAN AT F7HE BAh
Table3. Body weight change of Mice orally treated with Sparassis

crispa.

a ; Values were expressed as mean,

b ; +S.D., Statistically Significantly different from Negative Control
group(xp<0.05, **p<0.01))
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4. @74 AH(Table 4)

= T4 RBC, Hb,

Table 4. Hematologyical values of male mice orally theated with



\ Sex Male
\ Group C N.C P.C T1 T2 T3
Variable \ Dose(
0 100 10 100 1000
mg/kg)
\ No. of
. 7 7 7 7 7
animal
Administration 21.55% 21.0 21.45 21.51 21.5 21.64
(Odays before) (142"  (1.06) (1.33) (0.42) (1.54) (1.13)
Administration 22.87 22.91 22.45 22.64 22.14 21.52
(1week) (1.45) (1.29) (1.17) (1.05) (1.88) (2.10)
Administration 23.34 24.08 22.88 2252 22.62 22.54"
(2weeks) (1.27) (1.25) (1.27) (1.33) (2.14) (1.66)
Administration 24.97 26.06 23.85 24.88 2435 2342
(3weeks) (0.97) (2.01) (2.45) (2.28) (2.00) (1.38)
Administration 24.25 26.95 26.3 23.78 23.82 23.36
( Aut® before) (167 (347 (77 (08D  (1.76)  (1.08)

Sparassis crispa—-administered.



Tested WBC #LYM #MO #GR RBC HGB HCT MCV MCH MCHC
Unit  x1000 9% % %  x10°  g/dl % f1 pg g/dl

PLT
x1000

Group : C(Omg/kg/day)
Mean  2.64 853 6.04 865 8737 1292™ 41777 47857 14.82 3097
SD 068 636 166 58 031 028 095 189 034 0.9

Group : N.C(0Omg/kg/day)

Mean 3073 7825 9.2 1255 3.00 4.65 1737 587 1545 2645
SD 4224 6.8 82 134 075 1.23 3.06 463 049 2.22

Group : P.C(100mg/kg/day)

Mean 595  66.36 19 1463 45 6.7 23.36 53 15.0 28.4
SD 3.53 4.70 81 595 196 2.719 8.82 7.6 1.77 1.58

Group : T1(10mg/kg/day)
Mean  3.56 7413 1126 146 8267 12217 40.23" 4865 159 30.36
SD 0.90 10.34 487 642 0.77 1.27 415 1.11 0.93 0.4

Group : T2(100mg/kg/day)
Mean 452 7702 1142 1155 75° 11127 36.24" 4866~ 1514 30.64"
SD 2.23 1518 701 825 1.77 2.36 7.31 2.19 0.9 0.43

Group : T3(1000mg/kg/day)
Mean 3.3 7856 11.18 10.26 832" 12.04™ 39.84™ 47838 15.16 30.24"
SD 1.81 14.63 53 988 074 1.10 3.25 1.24 0.62 1.25

1235.7"
574

425
246.3

706
469.3

1225
153.7

1034"
356.7

1386"
1355

All hematological values were measured at 4 Weeks treatment of Sparassis crispa.

Statistically Significant different from Negative Control(xP<0.05, **P<0.01).
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5. @4 A 3}t3t A AH(Table 5)
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Y. 8% ALT(Alanine aminotransferase) 3%

A A 7+ (infection hepatitis) ol
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v, % BUN &34

BUN(BIlood Urea Nitrogen)¥} dald2 A% 7|59 8 A x=2

2 a8A4 At GAE Fo] NCTAAA o4 A 718t on

o

}. &% T. Cholesterol &3

d 4 cholesterol 2= 3He] 7|5, ¥9 75 A9 &4, dAAEF

A% A 7152 adrenal 23] 7H5AS =95 ARE & 5 vk

AL Fol NCTAA Fel4 QA Srkskgon, ool AdEd 4ol

WAl 457 A% AT FojA] E7FE T. Cholesterol®] #He F-o14 A
FAE =
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Table 5. Serum biochemical values of Mice orally Treated with

Sparassis crispa.



Sex Male
Group C N.C pP.C T1 T2 T3
Variable
Dose(mg/kg) 0 0 100 10 100 1000
No. of animal 7 4 5 6 7 5
AST(IU/L) 68.0" 920.5 724.8 302.0° 367.0° 410.8
SD (9.01) (265) (350) (331) (393) (284)
ALT(U/L) 17.85° 2415 204.0 46.0° 51.66 56.4
SD (1.34) (158) (142) (46) (41) (32)
GLU(mg/dL) 68.42 88.5 80.4 69.16 74.66 69.6
SD (46.68) (35.67) (44.95) (27.6) (26.03) (335)
ALP(IU/dL) 61.71° 36.0 57.4 51.16 48.83 48.4
SD (24.45) (3.65) (44.33) (8.99) (11.6) (8.29)
BUN(mg/dL) 16.85" 35.0 32.8 23.0 20.0 152"
SD (2.96) (13.21) (22.65) (12.63) (5.72) (2.38)
T. cholesterol(mg/dL) 108.85" 165.5 156.4 116.6" 1225 130.8
SD (10.9) (29.9) (24.0) (23.5) (12.6) (22.2)

Serum biochemical values at 4weeks after treatment of Sparassis crispa, a ;Values

were expressed as mean, b ;*S.D. Statistically Significantly different from Negative

Control group(*p<0.05, *#p<0.01))

6. ¥ 347 (Table 6)
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Table 6. Autopsy finding in Sparassis crispa-administered Mice.

Sex Male

Group C N.C PC T1 T2 T3
Dose(mg/kg) 0 0 100 10 100 1000
No. of animal 7 4 5 6 7 5
Normal 7 4 5 6 7 5
Abnormal 0 0 0 0 0 0

Autopsy finding at 4 Weeks treatment of Sparassis crispa., C; Control group,
N.C; Negative control group, P.C;

Positive control group(Japan of Sparassis crispa administration 100mg/kg),
T1; Sparassis crispa

administration 10mg/kg group, T2; Sparassis crispa administration 100mg
/kg group, T3; Sparassis

crispa administration 1,000mg/kg group.
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Table 7. Relative organ weight of Mice orally treated with Sparassis

crispa.
Sex Male
Group C N.C pP.C T1 T2 T3
Dose(mg/kg) 0 0 100 10 100 1000
No. of animal 7 4 5 6 7 5
Bod () 24.25% 26.95 26.3 23.78 23.82 23.36
t
oy wesnte w6 (an @1 08D aze) (108
- 5.314 4913 1.368" 1.257" 0.646"
Mass(Cancer) - (3.32) (4.05) (2.01) (1.13) (0.51)
0.077 0.204 0.156 0.090" 0.152 0.089
Spleen
(0.01) (0.07) (0.06) (0.02) (0.07) (0.03)

Relative organ weight at 4weeks after treatment of Sparassis crispa, a ; Values were
expressed as mean, b ; £S.D.,

Significantly different from Negative Control group("p<0.05, “p<0.01)
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AA Fdass vepd By ofyel F3d R0l glojA kel X g ook
FomM TL 7oA AFowA dE AHgE F Adn gkEow sfEo]
tol N gol ArgEHI e AA d2AM  Lentinus edodes (FEILH|A)Q
lentinan®”, Coriolus versicolor (FEWA, $£2)° PS-K (Krestin)®® %
Copolang™, Schizphyllum commune (X1w#A)¢] schizophyllan™'”, Phellinus

linteus (%43}, i) FAMSE FE2E (WA ul-o )W =6 9lom Grifola

o Atk olT FIWAL

ol

frondosa (AW A)e] D-grifolan™ "% <12 23

SAHARE A FAHE ARGH o I FHEI B WSS IuUl= B
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rt

A, H= T sHolAol, Yozt mla AR & de A ) g
Ohno EWel 938l Z&oIWMAM(Sparassis crispa) AAAZRE  Helt
1,3-beta—glucan®] &¢+& ¥ % cyclophosphamide® F2d Wd G425 AFH

Mo 287e T AA7F RugoerA EFoHAL AguAer
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RPMo & QAEgste] 23] JAHS Bt o2 Awe FHFd A
L3\ A FA2H(Sigma, Molecular weight cut off: 12,000)e] 21 Z=HFFE Z
ol7} 3d o] FAMI F FAAZRSS w Ao EHolwAl U IS

855190

3. ddsE

2
12

4 F3 9] SPF (specific pathogen free) ICRA 4% 2 BALB/cA A3

3}
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A ol e Az E Tk,
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filo
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Lot
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>

ol
<

doedlldA 159 ofd g3l 5 Aol At Atgek =& Al

flol sashala, A2 2242 C, 5% 50 %5 frAldtsien a5l 12 A3t
A R o=
4, M EF

-~ {29k AL sarcoma 180 (ATCC catalog No. TIB66) Al EZ <A

EF2 A ICR w29 Bgue] AW WY 9 2L AHEEa
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5. X wl W=

RPMI 1640 (Sigma, Missouri, USA) #4HiX] S FALE S/F (FA20)0

o

A171 & 1 M HEPES buffer (Sigma) 10 ml, sodium bicarbonate (Sigma,
tissue culture grade) 2 g, penicillin-streptomycin solution (Sigma) 10 ml, 56C
oA 30 &1 EAPste] HAE EEAst Azl fetal bovine serum (Hyclon,

Utah, USA) 10 % s& H7bstol AZufg w2 AbEskivt

A5l WAL Helsts] olekel ov] mus wgel uheh BALB/c v

4%

filo

g AETE welstel s Agagch F 4GB WY

2
=

02 75 (Cell Strainer, Beckton-Dickinson)S E3A|A @A L& £
3 & A FEEfE HiX 2 23] A F 83l hemocytometerE o] &3t A3 T 2 x

10° cell/mlZ 3413}, U-bottomed 96-well culture plate (Falcon)oll 100 02

BEE T FES 9@ AR 89 100 wE Fhele] 37C, 5% COp AHNA 48
AZE Bk WFekith MRSl HE FEE 50~200 pg/nte] HES Stk



-147-

7. ¥1% lymphocyte® A X &4

ANBE 7tetar #i%¥d B4 lymphocyte &S FACS tube (Beckton-
Dickinson) 2 &% & 2212 4| propidium iodide (PI, Z%%: 25 pg/ml)=
7}8taL, FACScalibur (Beckton-Dickinson) A X %2 7](flow cytometer)® ©] 1]
Bag ot P we A23F 9 BAS Agadd. & Ay HEA
forward scatter (FSC)/side scatter (SSC) dot plotoll Al FSC thresholdg 4 4]
3Fod cell debrisE A AL A E 10,0007 W3k 55 FHgsle] 459

b5 Aol A= forward scatter (FSC)/side scatter (SSC) dot plotel A

lymphocytes E3838}= gates A A3 forward scatter (FSC)/fluorescence 3

0Q

(FL3) dot plotell 5] FL3-34 Al ¥ (viable cel)WHs ¥ 338t gates A AT

o

ol F gates EF WEHA7|E= MEET FSC histogramol] YERWHe] FSC ¥

s EASH L E FSC ghol Auldez & AXE X3 EE marker 1

of e} FSC ZF7F& (% increase of FSC)& A=38AthH(&2 1).

% increase of FSC = (FSCt - FSCc)/ FSCc x 100 ———————--— (F41)

@ FSCt 2 FSCce 747 A AT R ETY FSC BT #
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8. arcoma 180 Ao W& in vitro AEX =4 A
sarcoma 180 @Aze] tigk x3gEC AY AdAEHE Fsr] f st
sodium 3’-[1- [(phenylamino) -carbonyl] -3,4-tetrazolium]-  bis
(4-methoxy-6-nitro) benzene-sulfonic acid hydrate (XTT, Sigma) A 2FS o] &

g omAapger AdYsie. XTT & 2 Alxwd, As & Az

e
o

3

phenol red’} E7FE A &S RPMI1640 ¥l A (GibcoBRL, USA)E AF&3}5 10%

fetal bovine serumE #H7}sto] A&t o XTTE 1 mg/m= &3fA21 &4

5 m3 o 1.25 mM N-methyl dibenzopyrazine methyl sulfate (PMS, Sigma)

ot
ol

£ (in phosphate buffered saline, PBS) 0.1 ml2 A}-& 2] 79 ststo] Al-g3)

1>

Al 7

g8

P

At} sarcoma 180 Al¥E+= ICR vl$2= 7o = S 3]473}9] phenol
red& #71et# @& RPMIIG40 wiA| &= A&zt 2o wixlo] 5x10" cells/mlo]
Hr 2 3143 flatt-bottomed 96-well culture platee] 100 w¢ 2 7}akdth. o
71 AEE T 7Fskal 37T, 5% COy FHlol A 48 AlF &b wigsdet o
71el XTT AleF 50 pl RS 96-well culture plateo] Z+z} 7}sk & thA] 37C,
5% COz ZZHlolA 4 AZF &b wjdksty 2 A5 Fetow 2<¢lstal ELISA
reader (THERMOmax microplate reader, Molecular Devices, USA)E o] &3}
490 nm B 650 molA el FHEE A, 490 mell Aol FF=elA 650 nmol A <]

Eas

tol EREA2 5ok

ol

&4

o
Ll
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9. Sarcoma 180 5 4AX F2 94 &34 43
AYdsE2es Adad 7~10 789 ICR w25 AMEsta e A1dHFH

AL 74 A BE wld 13 BN FAEE A4 sarcoma 180 A E

Ll
de
N

(4xx10° cells/mouse) duUl ol Astal AU HHFES MAIA HAAU
=2 £ sarcoma 180 AlX 2 PECE Al¥a& gtk FITC-conjugated

anti-mouse CD45 mAb (Sigma)& AF&3dte] PECE FF R A8t FAHxEEA 7]
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E 52 lymphoblast &% F7/MAASS & = AdT(CE A Figure 9).

lymphoblast lymphocytee] &A43lE = %7] Ao A AAEM lymphoblast?]
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(5 #2204 WYEry] FEEWS Wl 23) 5 47 ZFES fHo=
sarcoma 180 Al X< tidt in vitro MESA % in vivo IS s
t} olE ZFEL 47 & E(composite) G4, G3, G2 2 GHEt Hsl7| = dho).

o5 47 &9 =ALS Table 1o Ve wpe} 2t}

Table 1. % Composition of the Sparassis crispa composites

Composite Red ginseng . Oxyq Pf}ell inus Spafasszs Grifola
Japonica linteus crispa frondosa

G5 10 0 10 20 o0
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3. in vitro ¥AX A3 &I}

WA Figure 109] YER vle} 2o] =& G2, G3, G4 ¥ G5& 1,000 pg/ml
Lo A sarcoma 180 SFAE o] tdle] A3 MEEAS LIsPTt E3F] o
HE7] FEES dHes 28EQU G2, G3, G4 184 ¢L 2¢E G5 B}
RE FEoA sarcoma 180 YAIEe W& B A3 AEXEEAHES ek

%59 sarcoma 180 ¢FAlFEe] i3k A H

uebA B 7] FE2E

filo
k
o
ob
rlr

12

ME EAo] o5 Z3EY in vivo &

e o A= 7] Aoz} 7]

ZEE G2, G3, G4 ¥ GbHY in vivo FFaIAE sty 98t ICR v~
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AF)S HAATFARSEAL Shol 2] 4dwbe] fAZEA Y (flow cytometry) &= 4] gk
A3, #3 Figure 11% Table 20| veRd nvpe} o] x3t&E G371 7HE 53

goltg a2 Jeldeh & x99 sarcoma 180 Al E5 HiF kS 6,3016,94821
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213l PECE djzwre] 1,341838%14] Hlste] Z9ta G3FolwE 2,6211,571% 24
BArw dAs] F7ietdth U A 2FE% 5 PEC 571 &37F A8kt
-153-

5. sarcoma 180 @l Ui Fg &
ICR w}-%-2=9] Q&% A& F(groin) ¥|3te] sarcoma 180 F&F4 AXLE 4

dse T 1x106 cellsS oA 3 F HE5EHE ARE 4 134 103 54 F

sttt 1 A3 Table 3o uERd wie} o] =FE G3 auFk

A As Fo dxa> 1P P Tl 78tligeldloyd x9¢E G3 1E
= Fojael e 42:0.7g0 2 462%° A EIE UERAIT. @ Fo] &%
& AFE Folel HlE 142 BE Awi FoldoMe= 186%2] JAEE U
Ehislont p<0.05 FEollA EAA fFeldel JdAEA Fdth Fd AT R oA

g Fe BAA K4S AW Rt BEHA Wit
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Table 2. Antitumor effect of the combinations against sarcoma 180

ascites tumor cells in ICR mice?

Sarcoma 180 cells®

No. 6
Group of % PEC?
mice Number inhibition®
control 8 6,301+6,948" - 1,341+3,889 4.6%0.1
G2 8 5,576+3,8%9 115 3,715+1 415%%%  10.920.6%%
G3 7 3,679+4,089 41.6 2,621+1,571% 10.7£1 15k
G4 8 4,253£2,645 325 3,483+1,254%x  10.620.6%%*
Gb5 8 5,770£4,920 8.4 4,012+1,714%**  51+0.3%

a : The samples were ip injected once daily for six days (days 0, 1, 2, 3, 4 and 5) and

sarcoma 180 cells (4 x 105 cells/mouse) were ip implanted on day 4.a: FSC =

forward scatter. FSC value was flow cytometrically analyzed using a FACSCalibur

flow cytometer.

b : The cells in the peritoneum of a mouse were washed out on day 8 using 5 ml of 5

U/ml heparin-saline and then immunofluorescence-stained with FITC-conjugated

anti-mouse CD45 mADb to distinguish the peritoneal exudate cells (PECs) from

sarcoma 180 cells. Sarcoma 180 cells (FL-1-negative cells) and PECs were counted

for 40 sec using a FACScalibur flow cytometer at the flow rate of 35 xf/min.

¢ : % inhibition= {(CN - TN)/CN} x 100, where CN and TN, respectively, stands for

the number of sarcoma 180 cells of the control group and the treated group.

d : The PECs (FL-1-positive cells) were counted as described in the text.

e : SI (spleen index) = Spleen weight in mg / Body weight in g.

f : each data stands for mean = S.D.

x kxRl respectively, significant at p<0.05, p<0.01, and p<0.001.
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Table 3. Antitumor Effect of the Combination G3 against Sarcoma 180
Solid Tumor in ICR Mouse.

dose

(mg/ n bod(y wt. spleen wt. tumor wt. .%.u.ntlorb
ke, ip) g) (mg) (g) inhibition
control - 8 33.2%0.8¢c 281.7£11.9 7.8+1.1 -
G3 400 8 31.0+0.9 273.0+18.7 4.2+0.7x 46.2
100 8 30.1£1.6 270.0+36.1 6.4+1.1 18.6

a : The samples were ip injected once daily for 10 days starting 24 hr after the
tumor implantation.

a: FSC = forward scatter

b : % inhibition= {(Tc - TT)/TC} x 100, where TC and TT, respectively, stands for
the mean of the tumor wight of the control group and the treated group.

¢ : each data stands for mean + S.D.

* . significant at p < 0.05.
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Figure 2. Z4 o)W (Sparacia crispa) Q@EAZF AAA
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Figure 3. A3 A (Phellinus linteus complex baumi) AZ AAA)
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Figure 4. 4 WA (Grifola frondosa) A Z A2 A
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Figure 5. A% WYWS7|(Oxya japonica)
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Figure 7. Freeze—dried extracts of mushrooms and locusts..
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