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1ZU®IC

X/ aDGa, BREETFEBRIRESTT
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%22 (FREZ : Red Ganoderma Lucidum) FFHKIZE T % sz e X OHHERIRIC B4 2 0isE

JEDOWRERIZ = KR L a g, Fli, b
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FRPOBEEEFR, ZnoDORENT—5 %2&
THIERHME LK,

2. RFE&
2-1. RFHEEFHR RO SHERER
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2-2-2. REREF

(D control #f, @ control+6Gy Mg, @22 (A
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7ML L7 b D% Fig2 lom L7z, 2 (RE)
BEIX, control #f & HEES L T, 15-31 HIRICAE
2 FMERB DB & 47z,

JERASRE Y o SBREUC DV THIER RO
fili Je OV FE#E I = % Table.2 1278 L, Table.2 %
75 746 L 7= b D% Fig.3 1w L 72, % (RE)
B3, control Af & IR L T, 15-31 H#&IC Y ~
PSBRELD FIMBREL & MR D 2SR 5 47z,

3-1-2. BHBOBAMIERKE ) > /N

PRSIk B D W CHIERS T 0 S fiE T
O #E 2 % Table.3 2/~ L, Table3 # 7' 5
74 L7 b D% Fig.d 1278 L7z, control it & [k
LT, B (FZ) BESHICHETETH, WHE
3 IR, WA 15-30 HE2 I B 2 A il 23
Hon, RHMEEIRS N7,

W U o o SBREIC D W CHINE RS S o0 S il
MOVEEHERL 7= % Table.4 27~ L, Table4 % 7
7L L7 b D% Fig5 Icm L7z, U v 8B8R¥
b HInER & FEDOMHEIADHE S ik,

3-1-3. SOD #:&H

SOD HRIGEME D JIE S R O P HE B & VEEHE
7= % Table5 iIc7” L, Table5 % 27°7 74k L
72bD%Fig6 lon L7, avhtu—fffLlb
BLTEE (FZ) BEG5H LS SOD KRGS
Aoz,

3-1-4. CD4, CD8 KU CD16 MBIFEHEE

JEIHHED CD4, CD8 O JHIE A5 UL & e
7% % Table.6 Ic7~R L, Table.6 # 77 7L L 7=
b D% Fig.7 12 L7, JEREHICE T 5 CD4
IZoWTlday b e — LI HIRTEZ RE)
B EREDMEAL I L Tz,

TS BED CD4, CD8 D HIE IR & BEHEFLE
% Table.7 ic/n L, Table8 % 77 7{bL 72 %
D% Fig9 IR L7z, WHEHICE T % CDS I
DWTIFa Yy b a— LB HRTEE (F2)
B GREDMBELL RBEMSER D & e,

¥ 7z, CD16 O Ml & fif R & R E %
Table.8-9 ic7/x L, Table9-10 % 7' 7{t L 7=
b D% Fig.9-10 /R L 7z, JEEREICE T 3
CDI6 2OV Tiday ba — VBT ERTEE
(RZ) BEREDMELLICEM L T, HEEHRE
2B % CD16 Ic DWW Tida v Fu— L#ficlk
NTEY (FRZ) BEHPMBELN REMIRD &
niz,

3-2. HiEEA
3-2-1. FERHEBOIEEAHE

SO U 7c JE 5 R B o Table.10 12 7% L,
Table.10 % 77 74k L 72 d @ % Fig.11 IZ7" L
7z, control FHIC K L TEY (FZ) #ico

Tablel. Leukocyte counts on different days in mice of
different groups. Data mean (x10*/ul) and standard
error.

Control Ganoderma lucidum

Ave SE Ave SE
lda 142.7 6.3 141.5 12.6
15dp 135.6 5.2 164.7* 14.5
31dp 142.7 5.7 173.6* 16.3
46dp 162.8 11.4 181.4* 15.8

da; day after, dp; days post
* Statistically significant (p<0.05)

Table2. Lymphocyte counts on different days in mice
of different groups. Data mean (x10°/ul) and standard
error.

Control Ganoderma lucidum

Ave SE Ave SE
lda 108.5 6.4 115.3 11.3
15dp 92.3 10.3 125.7* 13.2
31dp 93.1 12.3 131.2* 14.1
46dp 115.9 11.5 146.9* 12.3

da; day after, dp; days post
* Statistically significant (p<0.05)
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Fig.2. Leukocyte counts on different days in mice of different groups. The number of leukocyte was calculated from
values taken as 100%. The bars represent standard deviation. * Statistically significant (p<0.05) from the control group.
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Fig.3. Lymphocyte counts on different days in mice of different groups. The number of lymphocytes was calculated from
values taken as 100%. The bars represent standard deviation. * Statistically significant (»<0.05) from the control group.

Table3. Leukocyte counts on different days after Table4. Lymphocyte counts on different days after
irradiation in mice of different groups. The number of irradiation in mice of different groups. The number of
leukocyte was calculated from the pre-irradiation values lymphocytes was calculated from the pre-irradiation
taken as 100%. The bars represent standard deviation. values taken as 100%. The bars represent standard
deviation.
Control+2Gy Ganode_:;n(a} yluczdum Control+2Gy Ganodej:;g yluczdum
Ave SE Ave SE Ave SE Ave SE

-14 135.4 5.5 143.5 4.8 -14 111.5 6.3 123.8 7.6

-1 131.9 6.1 142.8 5.6 -1 110.5 6.5 126.1 7.5

0.3 61.3 5.9 111.5* 6.1 0.3 40.2 5.9 70.3 6.5

0.5 60.3 53 90.5* 6.5 0.5 26.5 6.1 45.3 5.9

1 47.5 6.8 61.3* 6.9 1 20.4 73 27.9 6.3

3 30.5 7.1 43.5% 6.4 3 15.3 6.4 36.2 5.8

7 359 6.8 55.6* 5.8 7 13.6 52 65.3 6.1

15 60.3 6.5 105.6* 8.1 15 72.3 6.1 89.7 5.9

30 77.4 5.9 120.8* 6.7 30 91.1 6.3 104.3 6.8
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Fig.4. Leukocyte counts on different days after irradiation in mice of different groups The number of leukocyte
was calculated from the pre-irradiation values taken as 100%. The bars represent standard deviation. * Statistically

significant (p<0.05) from the 2Gy group.
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Fig.5. Lymphocyte counts on different days after irradiation in mice of different groups. The number of leukocyte
was calculated from the pre-irradiation values taken as 100%. The bars represent standard deviation. * Statistically

significant (p<0.05) from the 2Gy group.

Table.5. Anti-oxidation activity measurement by the
SOD method. * Statistically significant (p<0.05) from
the control group and Ganoderma lucidum group.

Control Ganoderma lucidum
Ave SE Ave SE
31dp 324 23 51.3 3.5
46dp 27.1 2.0 49.8 4.1

dp; days post
*Statistically significant (p<0.05) from the control group.

Table6. Comparison of the induced frequency of CD4"
and CD8" in C3H/Hej mice (14days) .CD4" and CD8"
T cells from C3H/Hej mice were immunomagnetically
purified and then cell were sorted for low CD3
expression. Purity was assessed by FACS analysis.
Naive status of cells was confirmed by staining for
CD4, CDS8, CD3, Phenotype of CD4" and CD8" T cells
after transfer.

Control Ganoderma lucidum
ldp 0 SE Ave SE
CD4+ 3.7 1.4 12.2* 2.1
CD8+ 26 5.4 26.8 6.3

dp; days post
*Statistically significant (p<0.05) from the control group and
Ganoderma lucidum group.
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Fig.6. Anti-oxidation activity measurement by the SOD
method. * Statistically significant (p<0.05) from the
control group and Ganoderma lucidum group.
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CD4 CD8

Fig.7. Comparison of the induced frequency of CD4"
and CD8" in C3H/Hej mice (14days) . CD4" and CD8"
T cells from C3H/Hej mice were immunomagnetically
purified and then cell were sorted for low CD3
expression. Purity was assessed by FACS analysis.
Naive status of cells was confirmed by staining for
CD4, CDS8, CD3, Phenotype of CD4" and CD8" T cells
after transfer. *Statistically significant (p<0.05) from
the control group and Ganoderma lucidum group.

Table7. Comparison of the induced frequency of CD4"
and CD' in C3H/Hej mice (14 days after irradiation) .
CD4" and CD8" T cells from C3H/Hej mice were
immunomagnetically purified and then cell were sorted
for low CD3 expression. Purity was assessed by FACS
analysis. Naive status of cells was confirmed by staining
for CD4, CDS8, CD3, Phenotype of CD4™ and CD§™ T
cells after transfer.

Ganoderma lucidum

2Gy

14dp +2Gy

Ave SE Ave SE
CD4+ 53 1.2 17.5% 2.3
CD8+ 2.1 0.7 7.4 1.5

dp; days post
*Statistically significant (»<0.05) from the control+2Gy
group and Ganoderma lucidum +2Gy group.
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Fig.8. Comparison of the induced frequency of CD4"
and CD8" in C3H/Hej mice. (14 days after irradiation)

CD4" and CD8" T cells from C3H/Hej mice were
immunomagnetically purified and then cell were sorted
for low CD3 expression. Purity was assessed by FACS
analysis. Naive status of cells was confirmed by staining
for CD4, CD8, CD3, Phenotype of CD4" and CD8" T
cells after transfer. *Statistically significant (p<0.05)
from the control+2Gy group and Ganoderma lucidum

+2Gy group.
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Table.8. Comparison of the induced frequency of CD16"
in C3H/Hej mice. (14days)

CD16 T cells from C3H/Hej mice were
immunomagnetically purified and then cell were sorted
for low CD3 expression. Purity was assessed by FACS
analysis. Naive status of cells was confirmed by staining
for CD16, CD3, Phenotype of CD16" T cells after
transfer. *Statistically significant (p<0.05) from the
control group and Ganoderma lucidum group.

14d Control Ganoderma lucidum
P Ave SE Ave SE
CD16+ 101.5 15.4 131.2* 21.3

dp; days post
*Statistically significant (p<0.05) from the control group and
Ganoderma lucidum group.
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Fig.9. Comparison of the induced frequency of CD16" in
C3H/Hej mice. (14days)

CD16 T cells from C3H/Hej mice were
immunomagnetically purified and then cell were sorted
for low CD3 expression. Purity was assessed by FACS
analysis. Naive status of cells was confirmed by staining
for CD16, CD3, Phenotype of CD16™ T cells after
transfer. *Statistically significant (p<0.05) from the
control group and Ganoderma lucidum group.

Table9. Comparison of the induced frequency of CD16"
in C3H/Hej mice. (14days after irradiation)

CD16 T cells from C3H/Hej mice were
immunomagnetically purified and then cell were sorted
for low CD3 expression. Purity was assessed by FACS
analysis. Naive status of cells was confirmed by staining
for CD16, CD3, Phenotype of CD16" T cells after
transfer.

Ganoderma lucidum
+2Gy
Ave SE Ave SE
CD16+ 20.3 2.1 108.6* 43.2

14dp 26y

dp; days post
*Statistically significant (p<0.05) from the control+2Gy
group and Ganoderma lucidum +2Gy group.
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Fig.10. Comparison of the induced frequency of CD16"
in C3H/Hej mice. (14days after irradiation)

CD16 T cells from C3H/Hej mice were
immunomagnetically purified and then cell were sorted
for low CD3 expression. Purity was assessed by FACS
analysis. Naive status of cells was confirmed by staining
for CD16, CD3, Phenotype of CD16" T cells after
transfer. *Statistically significant (»p<0.05) from the
control+2Gy group and Ganoderma lucidum +2Gy group.
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Table10. Test materials for SCC-7 (Squamous Cell Carcinoma-7) of antitumor effects by oral administration of
Ganoderma lucidum

5d 8d 11d 14d 17d
Control 236.5+18.6 385.5+36.2 521.6%£62.3 1121.5%151.6 1636.2+236.5
Ganoderma lucidum 192.4£10.5** 259.4+26.8** 271.3£56.6** 578.3£115.9**  812.5+151.8**
20d 23d 26d 29d 31d
Control 2243.4+214.9 2827.5+402.6 3521.5+£289.1 5693.8+356.2 7523.8+456.5

Ganoderma lucidum  1236.5+211.2%*  1512.24245.6** 1654.2+289.1** 2331.8+321.5** 3864.5+421.8**

** Statistically significant (p<0.01) from the control group.
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Fig.11. Effect of Ganoderma lucidum on the tumor growth in mice inoculated with SCC-7 (Squamous Cell

Carcinoma-7). Groups of ten mice each were subjected to each treatment. Results represent means + S.D. * Statistically
significant (»<0.05) from the control group. ** Statistically significant (p<0.01) from the control group.

Tablel1. Test materials for SCC-7 (Squamous Cell Carcinoma-7) of antitumor effects by oral administration of
Ganoderma lucidum +6Gy

5d &d 11d 14d 17d
Control+6Gy 161.2+23.1 324.5£51.2 435.5%88. 1237.2+124.5 1547.2+142.4
Ganoderma lucidum+6Gy ~ 46.8+5.4** 91.2+21.2%* 242.8£39.8** 375.24£51.2%* 623.8+101.2**
20d 23d 26d 29d 31d
Control+6Gy 1785.4£223.5  2794.5+425.1 3124244985  4723.5+516.2  6425.8+598.6

Ganoderma lucidum+6Gy 812.5+120.5**  1312.5+214.9** 1596.4+234.1** 1863.5+£332.5** 2147.5+215.7**

** Statistically significant (p<0.01) from the control+2Gy group.

VTR, 5 HER -31 HAR £ OH B2 RIS Table11 2 775 74t L 7 & @ % Fig.12 12 7R

Reni, L 7z, Control+6Gy #if & LK L CTE% (FRZ)
+6Gy HETH, TXRTOHEH 5 H$ 31 H#E
3-2-2. BBHBEOEEH#E EFTICBVTHBEREDREMRSRE S 1,

B U 72 JE S R B o Table 11 12 78 L,
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Fig.12. Effect of Ganoderma lucidum on the tumor growth in mice inoculated with SCC-7 (Squamous Cell
Carcinoma-7) . Groups of ten mice each were subjected to each treatment. Results represent means + S.D. *
Statistically significant (p<0.05) from the control group. ** Statistically significant (p<0.01) from the control group.
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Immunopotentiating effect and anticancer effect in
Red Ganoderma Lucidum fruiting body

Abstract

Recentely, people with lifestyle diseases such as cancer are on an increasing trend
accompanying rich dietary life and Westernization of food. Among them, cancer is the
leading cause of death.

In present year, immunotherapy based on alternative medicine with natural substances
with few side effects has attracted attention. This studies have reported that natural
substances used this time have immunopotentiating effect, anticancer action, and
radioprotective effect. It was aimed to investigate the presence or absence of the effect by
actually administering the natural substance considered to have the above effect to mice
and to contribute to these scientific data. For the immunopotentiating effect, 5-week old
male ICR mouse was used. The treatment group was a control group, a group treated with
Red Ganoderma lucidum fruiting body. The effect was examined by measuring the blood count
(peripheral blood, lymphocyte) of peripheral blood.

For anticancer effect, 5 week old male C3H mouse was used. The administration group
was similar to the study of immunopotentiating effect and radioprotective effect, and it was
divided into non-irradiation group and 6 Gy irradiation group by ingesting SCC-7. Tumor
volumes were calculated in a timely manner, and tumors were excised on the final day and
examined.

The number of leukocyte and the number of lymphocyte of Red Ganoderma lucidum fruit
body group increased. It is suggested that p-D glucan 1-3,1-6 contained in Red Ganoderma
lucidum fruiting body activates T lymphocytes, which strengthened the function of
interferon.

In the fungus group of Red Ganoderma lucidum fruit body of the radiation alone irradiation
group, both the leukocytes and the lymphocytes showed a small reduction after irradiation,
and thus protective action against radiation was observed. It is thought that B-D glucan
suppressed damages of blood cells and abnormal protein production by removing free
radicals generated by irradiation.

The mechanism of action as radiation protection is the free radical scavenging action,
the radical scavenger effect. Red Ganoderma lucidum is considered that the SOD-like activity
increased due to the inhibition of the oxidation reaction of lipids and proteins constituting
the cell membrane by the action of p-D glucan contained in fruiting bodies. It is thought
that it acted indirectly as an immune mechanism such as activation of T cell and B cell by
B glucan contained in fruiting body and abundant minerals of Red Ganoderma lucidum fruiting
body. From this, it is considered that the tendency to suppress tumor growth was observed
by activating NK cells, increasing T cells and B cells, and activating the immune reaction. It
is thought that NK cells in vivo were activated, promoted the production of large amounts
of INF-y, and activated macrophages and T cells.

To the administration of fruit body of Red Ganoderma lucidum which is a natural substance
used in this study increased the number of lymphocytes and the number of leukocytes, it is
thought that there is an immunopotentiating effect. In addition, it is considered that there
is a radioprotective effect since the suppression of decrease in the number of blood cells
after radiation irradiation was observed. And, as tumor growth inhibitory effect was seen,
it is conceivable that the administered substance has anti-cancer action.
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IRPA R 55 FBA (SHIRATAKI Yoshiaki)

) RINY A <> Asiasarum sieboldii (Mig.) F. Maekawa
(= Asarum sieboldii Miq.) (U< / AX%2 Y% Aristolochiaceae)

HMOEHHNBEE, RAOBENBICLIADE, ILHEELEHLD, SERBTICEE®SE/N— K
BOELE 2, T LTEDRTITIEEN S LS I LTHRBEOD/NEGER ( DIEH ) DIEZE TS
[cHEMHE BT BT ERBHYET, DANT AT, FEMOHEIEENHEBR DRI N B 2
T EDSHYT A A Asarum nipponicum ZE L&D, ETHELTABY, LoHy LIzERIHH
RKBEDITEBITE, HEYDHENKRETT, TA/NNYA T UIEEALNSHEICHTTHEL,
MIRICEZ DZFEERT, BEFLKIUPEEL, BEEICRWVMAZH L, FOOROMEOZERE O
F”@%’a’:%< IEF2EL, BICEDOBHLORFAKREBE LIEE 1 DEAE T, EICEFITE
CE (D) HEBMERRICE>TVET, TEDE3IWMO=BREOHAEINERTT, THEROEN

IC T RINT F A Asarum caulescens H\d ) £H, THESIZEBELIZEST, 5 BICTHONZRED
DEREL (EERHE - i) ORZBOVVRIVLELT, e, 72I\TFHFADEET L
T L 3IMEFEDE e T=ZDER] FHEIIRORK EOEH) & LTRLHAENTOEY, 77X
INGA DV DIEDEASEZED A Y T H A ELKBTWETH, TRA/N\T A2 OIERDREBICIFHE
BRIHDG > TEENETVWATXRITEXT,

DAINTA TV DBEFHENCHTRT 2T ¥ OMET, ENECDTUXR/N, 1Y
VEFRMEK KRG EETHFWCTEICAHRLTWET, AEMB SO 11U T 12> (B
3F) Asiasarum hetecgtrogfrldes U)*E&BJ:U*E%’EEZ@E LK%U)%%%*?’( P4 (%?355 AS|asar|
Radix) &L\, B, R, féf_%ﬁﬁ’]& LT, /J\EJ 555, BENTFEES, J:‘IJmEE%f
DEFLFICERENE T, Bme LTE RIT2~3% DEHM (methyleugenol, safrole,

BE1 JANGA42Y (1) BE2 JANGA2Y (2)
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BEES AV7F4 ()

eucarvone, a-pinene, cineole), J J +
(( — )-asarinin), =FBRAL7D (pellitorine), 77U
A0 K (higenamine) L ENETENTWVET,
Fle, DRNNSATURAYTHADHEIE,
BORBEBE L L TEHON, DAN\TFITVikE
AFTFIVDBE, AVTHARTRZINTH
TEBEDZHEEWVDONEF T FIVDOBRBEL
TOTVWEY, TOLDOGEEEBE S DRI,
ROVEAZNFEPERLBEHGZLEDLNA N
AIERBYIAD & DRVEBRAHHELDEBHON
£9, o, NMEYORFII EEEAREF &
KiEN, WBYELTETERE S SREITE S

FHE7 £ Y1V (@¥)

TWCH, BFAEBDRRIERAAT, EHERMAET (HBRCTESFRRAE CTOHM) ITHEHEX

MRLEFIT DL SICHEIET,

TH, AEMOH EERITIE, EELGBEZSZREI ITENDH S aristolochic acid | EEBET 5
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DTEEETY, T, ®EBEMOFRICDUNT APG Tl Asarum sieboldii Miq. & Asiasarum
sieboldii (Miq.) F. Maekawa D& ), 28 17 tIE BARZEF 75 Tl Asiasarum sieboldii F. Maekawa %
EALTVWET,

CHj CHs;
0]
Hscojg/vCHz oj©A¢CH2 7@
< HsC HaC
H,CO ° HsC HaC

methyleugenol safrole eucarvone  a -pinene cineole

z z CHj
CH3(CH,)sCH=CH-CH=CH-CONHCH,CH_
CHs
pellitorine

o COOH
¢ Ol

higenamine aristolochic acid I
X1 mOaOEER

OCHs
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Research note:
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Neuroprotective action of Miso
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SUMMARY

Miso is a traditional fermented food that has supported our diet for many years. Miso
is known to prevent various diseases, and exerts beauty and diet effect. In the process
of searching for a new pharmacological action of miso, we found that miso promotes
proliferation of undifferentiated neuronal cells and alleviates neuropathy induced by
amyloid peptides. It is suggested that the neuroprotective action of miso may contribute to

the prevention of the onset of dementia in the elderly.
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