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*Abe et al. 1968

eremophilane
 compounds

OO H

fukinone

O

O

O

cf. petasine (

����



����



����



����



����



2007

(4)

2006 2003 2006

(B16 2F2)

in vitro

B16 2F2 Affymetrix DNA

10 ∝M lupeol B16 2F2 24

12 Lupeol 12

MITF 3

lupeol

����



����



2007

(4)

2006 2003 2006

 

1) 9

2)

2 /day 3

1)

GANO
TM

ergosterol peroxide

2)

in vivo

3)

in vitro in vivo

1)

GANO
TM

18

2

5

2)

.

2004-345959 (2004) 

 

����



.

2006-151902 (2006)  

3)

Hata K. et al., Pharmaceutical Science World Congress 2004, May 30-June 3 2004 (Kyoto) 

Hata K. et al., 20
th

IUBMB International Congress of Biochemistry and Molecular Biology and 

11
th

FAOMB Congress, June 18-23 2006 (Kyoto) 

Mukaiyama T. et al., The 19
th
 Annual and International Meetings of the Japanese Association 

for Animal Cell Technology, September 25-28 2006 (Kyoto)  

Hata K. et al., The 19
th
 Annual and International Meetings of the Japanese Association for 

Animal Cell Technology, September 25-28 2006 (Kyoto) 

4)

Hata K. et al., Anti-Leukemia Activities of Lup-28-al-20(29)-en-3-one, a Lupane Triterpene. 

Toxicol. Lett., 143, 1-7 (2003) 

Hata K. et al., Role of p38 MAPK in Lupeol-Induced B16 2F2 Mouse Melanoma Cell 

Differentiation. J. Biochem., 134, 441-445 (2003) 

 , -

-. , 41, 776-777 (2003) 

 , (Lactuca Indica) . Natural Medicines, 57,

304-307 (2003) 

, . New Food Industry, 46, 6-11 (2004) 

 , (Fuscoripia obliqua) HT1080

. Natural Medicines, 59, 28-35 (2005) 

Hata K. et al., Remodeling of Actin Cytoskeleton in Lupeol-Induced B16 2F2 Cell 

Differentiation. J. Biochem., 138, 467-472 (2005) 

 , Lupane . , 60, 9-14 (2006) 

 , .

5, 113-116 (2006) 

 , . 2

, NTS , 279-288 (2006) 

, . , 42, 60-61 (2007) 

Mukaiyama T. et al., Anti-melanogenic Activity of Ergosterol Peroxide from Ganoderma 

Lucidum on a Mouse Melanoma Cell Line., The Proceedings of the JAACT Kyoto, in press 

Hata K. et al., Differentiation-Inducing Activities of Lupane Triterpenes from Lactuca Indica on a 

Mouse Melanoma Cell Line., The Proceedings of the JAACT Kyoto, in press 

 

����



- 20 -

�������	
��

�������

��	
������������ !"#$%&�'()*+,-.,/0�12

�3�456789:;�<= >?��@A�B

CDE#FGHIJKLMN�����O<= $%

PQRS�TUVW�XY,.Z

PQ[\�] ^_

`aOP�

8bcO�d�

��ef�g �

h����

ij�

h���

kklmn

o��pqrstH�uvwx�yzx{|}q4~�}q���.�����H��������

�#��q����H'��������H4567�89V������H��#��� GH��

 �H¡Q¢£	
 pq���KLn�DE¤MN�¥¦%R§#¨©¥ª«���O¬­��

®"¯r�r����r¯°±²³��H¨F�O¬­#´µ&q¶·��¤�¸&¬­GH¹ #m

n GH¡

G ��

º��» ¼½¾¿fÀÁIÂRÃ�*'%R§�ÄÅ���r¯¨F�O¬­#ÆÇ�

�qQ¢��pq�� KÈ�'% &¯rHÉÊ�IËRO��r¯«��¨F�O#¬­GH¡

�lÌÍ

k����0�ÉÊp¹»ÎÏ`�ÐÑÒÏÉÓÔ.VÐÑÕÖA×���ØÙÚ�

hVÛ�qÛ
 ÜÝÞ&�¡!

��ÎIË�ßRpiàá ÜÝ �Ç�¡

��²³Oâ�ßRiàá ÜÝ#�ã�äå �æ&çèéU#%r¯êëìíîìíïð®ñ�ÚiÛ
 ÝÞ¡

¹"#òó&�Ô�., ôõö÷²³#Ærõ�Ô�.,øùúÚºá ÝÞ#�qûüüý,þ��Ô�

.,��Ú����iÞ ��O�&�Ë�Ú�i Ý���r¯q	Ê
�,qÉ�
��ûú����
���q�

�ûü��Ã�*��ç�ûü��#�©{sñ¯Oâ´�#ÆrÛ�·�¨F�O���>?

#��&�¡»���´� &¯ÐÑÖA×ÉÊ�IÂR ßR��*���Õ�(�ÉÊ��

 d×q!"d×�!"#"�ìíïð(��r¯$%&¨±#ûüüý,þ��Ô�.,'ç

²³Í���()&�¡

*lí+�,-

o�� ��� �Ç�.j/�0p1�#2�H�34r�q56�j46�7�Û�·¨F�O��

�>?�Hrp^8\9#:��;&�¡<�O=prstH%>? �H@=A��Ê+	,YÊÉü.

,qhàh Ý� ��qìíïð(��àÛ Bq�Ô�.,øùú�ÛÛài B�@QGH4¨± �Ç�¡!�C�

%>DAE�{X �HFq�q�q/#{sñ"GÛÛÝHI�¨± �H¡´JqÖA×ßR�$%&

pÛ�à� ÝKÛ

 Ý�L&¯q¶I�IÂRpÛà�jÛàá ÝKÛ

 Ý �Ç�¡MÂ�í+��ÉÊ�ß�Ãr

&®p�Nn�%>DAE�{X�OP&¯rH¹ �;Q®"�¡

3lRî�S
T U��MV�WX

RYq�Z[.�O &¯��"�\Ê+É]^Ó�{X_`aaÃ�*û�ÊÓ�{Xb`cpKÈ��

{X �H¡ÀÁde�f.�gd×'�������#u%&�45[h�'(�12i�� ¶

·������¸&qjô�khÂ���l�r¡

mlí+�2nqu%o

opq��r¯pros�tuk�v�t�wxq�

��i���¯2n8)¡

����



- 21 -

A: 6.6 g  TAG   triacylglycerol (fatty oil)

CH2O

CHO

CH2O

CO

CO

CO

R

R

R

R:long chain

B: 0.72 g  fattyacid methyl ester

H3CO R

O

R:long chain

C: 1.8 g  sterol

F: 145 mg  scopoletin

O O

H3CO

HO

G: 122 mg  umbelliferone

O OHO

OH

D: 14 mg  farcarinol E: 27 mg  farcaridiol

OH

OH

J: 0.77 g sterol glucoside-6-Me ester

K: 0.42 g DEHP

L: 0.55 g MGDG

O

OH

HO

OH

CH2

O
CH2

C

CH2 O

OH

OH

R

R

R:long chain

M: 1.40 g   free fattyacid

HO R

O

R:long chain

H: 1.1 g  MAG   monoacylglycerol

CH2O

CHOH

CH2OH

CO R

R:long chain

fatty acid deriv.

polyacetylene compd.

coumarin compd.
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1 R1, R2, R3: α-Lnn

2 R1: α-Lnn ;  R2: H ; R3: α-Lnn

3 R1, R2: α-Lnn ;  R3:H

4 R1, R2: α-Lnn ;  R3: α-D-Gal

O

OH

HO

OH

CH2

O
CH2

C

CH2 O

OH

O

R
1

R
2

R
3

O

OH

OH

OH

CH2OH
O

HN (CH2)12CH3

OH

O

OH

OH

(CH2)7CH3

6

E
O

OH

OH

OH

CH2OH
O

HN (CH2)n

OH

O

OH

OH

(CH2)7CH3

Z

5

OH

R4

O O

R5

HO

7 R4: H (farcarinol)

8 R4: OH (farcaridiol)

9 R5: H (umbelliferone)

10 R5 OCH3 (scopoletin)
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ND:not detected

ND
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pH (%) (ppm)
AR

(%)
71B 2.78 10.05 15.718 6.47 71.86 396.50 39.53
43 2.68 10.50 17.354 6.30 76.16 439.39 37.21

BDX 2.66 10.35 18.514 6.23 73.78 408.52 34.88
71B 2.66 10.70 15.805 5.74 101.28 436.79 45.73
43 2.65 10.75 18.070 5.96 124.00 471.89 46.34

BDX 2.64 10.70 17.642 5.69 88.10 416.65 45.73
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pH (%) (ppm)
AR

(%)
71B 2.78 10.05 15.718 6.47 71.86 396.50 39.53
43 2.68 10.50 17.354 6.30 76.16 439.39 37.21

BDX 2.66 10.35 18.514 6.23 73.78 408.52 34.88
71B 2.66 10.70 15.805 5.74 101.28 436.79 45.73
43 2.65 10.75 18.070 5.96 124.00 471.89 46.34

BDX 2.64 10.70 17.642 5.69 88.10 416.65 45.73
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MMPs

MMP

495 nm 515 nm

I IV MMP-1

MMP-2

495 nm 520 nm

MMPs

MMP
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2007 2

1)

2006 2006 2008

160 180 2

00 X

78 92

b
*

b
*

1

[μm] L
*

a
*

b
*

E

165 87.1 -0.5  9.3  

SHS160 152 83.4 1.1 14.2  

SHS180 147 76.7 3.6 16.5  

SHS200 132 76.7 3.6 16.5  

OVN160 141 84.1 0.8 14.2 0.9 

OVN180 150 79.7 2.6 17.9 2.3 

OVN200 128 75.7 3.8 19.0 2.7 

SHS OVN

X

DSC RVA

����



35

1 X 2 DSC

25 120 7

3 3.5

3 4
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20 40 60 80 100 120 1400 10 20 30 40
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1.

2. -0.05 M a
0.2 M a

3. 130
4. 400mm 410mm 500 mm
5. 0.0600 m3 0.0625 m3

6.

7.
8.

9. 120kg
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2007 2

3)

2006 2006 2008

6

10 MgCl2 GDL

0.4%(w/w)

28mm 15mm 75mm

1mm/s 0.85 25

1 70 10 +80 20 MgCl2

GDL 1

MgCl2 2

GDL MgCl2

GDL MgCl2

1

60 70 80 60-80 70-80

MgCl2 5.2±0.4 a 5.8±0.3 a 5.5±0.3 a 5.6±0.3 a 6.2±0.2 b 

[kPa] GDL 6.4±0.4 c 10.8±1.4 d 13.4±1.2 f 13.1±1.6 f 12.9±1.0 f 

MgCl2 0.48±0.01 g 0.48±0.01 h 0.45±0.01 i 0.46±0.01 i 0.48±0.01 gh

[m/m] GDL 0.55±0.01 j 0.58±0.02 k 0.59±0.01 k 0.58±0.02 k 0.58±0.01 k 

MgCl2 1.00±0.07 l 0.99±0.06 l 0.94±0.06 l 0.95±0.05 l 1.09±0.03 m 

[kJ/m
3
] GDL 1.19±0.09 n 1.96±0.29 o 2.44±0.27 p 2.38±0.34 p 2.39±0.22 p 

p<0.05 Tukey-Kramer HSD
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66.0 k

45.0 k

30.0 k

20.1 k
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1mM ∝L 100
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Biosci.Biotechnol.Biochem.,69(6),1073-1081(2005)
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16 17 2 5 8 11

DX-100(DIONEX)

IRIS-AP( )

(COD)

O index = Ca+K+SiO2 /(Mg+SO4) 2.0 

SA-402

1

7

5 4

2 1

O index

(COD)

8.69 mg/L 0.78mg/L

10mg/L 60

3mg/L 3 O index

16 14

68
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(COD)

O index =

Ca+K+SiO2 /(Mg+SO4) 2.0 
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20 -9.3 12.15 2.5 6.2 2.6

3138aC 15 -16 11.05 3.1 8.6 2.6

15 -20.8 11.1 3.4 5.3 1.5

20 -25.3 13.25 4.6 6 2.6

3138aC 15 -41.8 13.4 3.4 9.6 2.4

15 -30.8 12.45 5.1 5.8 1.4
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GABA 1.2 1.4GABA 1 GABA 1.2 1.4GABA 1
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CgA EIA

ELISA

ELISA Kit
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5

1)
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 NTS , 279-288 (2006) 

, , ,

9- -, , 42, 60-61 (2007) 

Hata K., Mukaiyama T., Tsujimura N., Sato Y., Kosaka Y., Sakamoto K., Hori K., 

Differentiation-Inducing Activities of Lupane Triterpenes from Lactuca Indica on a Mouse 

Melanoma Cell Line., The Proceedings of the JAACT Kyoto, in press 

Mukaiyama T., Tsujimura N., Ohtake S., Kosaka Y., Hata K., Hori K., Sakamoto K., 

Anti-melanogenic Activity of Ergosterol Peroxide from Ganoderma Lucidum on a Mouse 

Melanoma Cell Line., The Proceedings of the JAACT Kyoto, in press 
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in vitro

=ergosterol peroxide

Ergosterol peroxide 9
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