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Kupffer cells decrease metastasis of 

colon cancer cells to the liver  

in the early stage 
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� ſǴǿ'-�Ǘ�ȿ­ʴĶʑ@Ǚ�&N\d|ȎȦ(ȬǥȎȦ,ÄŁ@ɍƅ

�<�(+9;�ȢɫǼůŽ+��&N\d|ȎȦ�ȬǥȎȦ+�
<ĭʫ@

ű:�(�<�(@ǭǪ(� � 
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II Ɓũ(ūƭ 

 
ʿ1ˀ�ĊʸÄǊ 

Fischer 344ʿ F344 tˀ\_ʟĻ�200	250 gʿ CLEA Japan, Inc., Tokyo, 

Japanˀ@Ǚ� �ÄǊĊʸ+ʖ�&-�ȄƮýĆÄǊĊʸāá�',ŋ

ə@Ò��ȄƮýĆÄǊĊʸÑŊɉǽ+ô%�&ĊʸÄǊ@ÑŊ# � 

 

ʿ2ˀ�ȎȦƌ 

t\_ýȭǧȎȦƌ'
< RCN-H4ʿ Riken Cell Bank, Tsukuba, Japanˀ

@Ǚ� �RCN-H4 - F344 t\_Ǜƃ,ýȭǧȎȦƌ'
;ʺȢɫǼ

ƌ'
<(67, 68)�ȎȦ-�ʩªÆ� 10% FBS�kbSuy G 100 U/ml�

U_wi_oESy100 g/ml@ƻà� RPMI-1640óï@Ǚ�&�37��

CO2 5%�ǀĦ 95%,ǎƫ�'óʷ� � 

 

ʿ3ˀȢɫǼs^v,�Ņ 

ýȭǧȢɫǼ-ɀƹ�+ɼʢ� ȬǥȎȦ�ȑʓȨǪ+Ȣȱ+ɿ��ɫ

Ǽ@ƃ��(�ǳ:=&�<�}ū'�ÄȨ�:ȬǥȎȦ@Ŏ��<s

^v'ȢĶđĵǖ@Ɍč� õÞ�
<(52, 54, 55, 57)�ſǴǿ'Ǚ�<

ȢɫǼs^v@ƨ6< 6�ʓȨ�:ȬǥȎȦ@Ŏ��<s^v(ÄȨ

�:ȬǥȎȦ@Ŏ��<s^v@�Ņ� �ʓȨŎ�s^v-�ʓȨ+

J]|]vʿPE-10, 0.28 / 0.61 mm ³į / ûį; Becton Dickinson, 
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Sparks, MDˀ@ǞȚ��RCN-H4@ 1x106 ¡Ŏ�� �ÄȨŎ�s^

v-�ěʰÄȨ+J]|]vʿPE-50, 0.58 / 0.96 mm ³į / ûį; 

Becton Dickinson, Sparks, MDˀ@ǞȚ��RCN-H4@ 5x106 ¡Ŏ��

 � 

 

ʿ4ˀN\d|ȎȦ,ʚÏƭ 

N\d|ȎȦ,ʚÏ-�Cl2MDPunX|q@Ǚ�& Van Rooijen:�

õÞ�&�<ūƭ'Ɂ# (69)�86 mg lUgB[TvQuy

(Sigma-Aldrich Japan, Tokyo, Japan)( 8 mg QwU]x|v

(Sigma-Aldrich Japan)@ 10 ml,NxxgHvq+ǁɍ� �37��'

rotary evaporator (Eyela N1000-S, Tokyo Rikakikai, Tokyo, Japan) @

Ǚ�&�gtUQ³'Ȼ�Ȱ@�Ņ� �10 ml , PBS ( 2 g ,

dichloromethylenediphosphonic acid disodium salt ʿ Cl2MDP ˀ

(Sigma-Aldrich, Japan)@gtUQ³'ƻà� �2 ŴʕʨȚ� İ+�

5 µm ,gDvY|(Millex-SV, Millipore, Billerica)+ɶ� ��,İ

3000 rpm�15¹�4�'ʁĸ��Ƽ@ǶƐ� �µĦ PBS 10 ml+ǁɍ

��3000 rpm�15¹�4�'ʁĸ�~Ƽ@ǶƐ� İ+ PBS 4 ml+ǁ

ɍ� ��Ņ� unX|q- 4 µm¿İ,REV'
<�(�ŭõ'õ

Þ�=&�<(70)�4 �ŹȏǪ+ Cl2MDP- 20 mgÜ4=&�;�ǅ

Ħ- 0.017 mol/L'
<(õÞ�=&�<(71)�~ɑ Cl2MDPunX|

q@t\_ēʨȨ�: 1 ml/body'Ŏ�� �N\d|ȎȦ-�Cl2MDP

unX|qŎ� 24Ŵʕİ+23ć°+ʚÏ�=�Ŏ� 3Ůİ9;øÃ�
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Ā4;�Ŏ� 8Ůİ+ʚÏ¿(Úŧ(*<�(�õÞ�=&�<(72)� 

 

ʿ5ˀǗ�ȿ­ʴĶʑɌčĊʸȜ 

t\_@Qy_x|vȜʿKC+Ȝ; n=6 �ˀN\d|ȎȦʚÏȜʿKC-Ȝ; 

n=6ˀ, 2Ȝ0¹� ʿé 6 �ˀKC+Ȝ-�Ǘ�ȿ­ʴĶʑɌč 48Ŵʕ¿

+ PBS@ 1 ml/bodyēʨȨ�:Ŏ�� �KC-Ȝ-Ǘ�ȿ­ʴĶʑɌč

48Ŵʕ¿+ Cl2MDPunX|q 1 ml/body@ēʨȨ�:Ŏ�� � 

 

ʿ6ˀN\d|ȎȦ,ȿ­ƉȷʿǗ�ȿ­ʴĶʑˀ 

ȿ­ȷȌ@ď¯� lUgB[TvQuy,�Ņūƭ-��'+õÞ�

=&�<ūƭ@Ǚ� (73)�ȿ­ď¯� unX|q@N\d|ȎȦ+ɢ

ʶ��<ūƭ@Ǚ�&N\d|ȎȦ@ȿ­Ɖȷ� (74)�ȿ­-�

2-(12-(7-nitrobenz-2-oxa 1,3-diazol-4-yl) amino) 

dodecanoyl-1-hexadecanoyl-sn-glycero-3-phosphocholine 

(NBD-C12-HPC; Molecular Probes, Eugene, OR, USA)@Ǚ� �86 mg

lUgB[TvQuy(Sigma-Aldrich Japan, Tokyo, Japan)( 8 mgQ

wU]x|v(Sigma-Aldrich Japan)@ 10 ml,NxxgHvq+ǁɍ�

 �37��' rotary evaporator (Eyela N1000-S, Tokyo Rikakikai, 

Tokyo, Japan)@Ǚ�&�gtUQ³'Ȼ�Ȱ@�Ņ� �10 ml, PBS

( 10 mg, NBD-C12-HPC (Molecular Probes, Eugene, OR, USA)@g

tUQ³'ƻà� �2ŴʕʨȚ� İ+�5 µm,gDvY|(Millex-SV, 

Millipore, Billerica)+ɶ� ��,İ 3000 rpm�15¹�4�'ʁĸ�~
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Ƽ@ǶƐ� �µĦ PBS 10 ml+ǁɍ��3000 rpm�15¹�4�'ʁĸ

�~Ƽ@ǶƐ��PBS 4 ml+ǁɍ� 7,@N\d|ȎȦƉȷǙ,ȿ­

ď¯unX|q(� �ȿ­ď¯unX|q@Ŏ��<(�Ǘ�ȿ­ʴ

ĶʑɌč+��&�t\_Ȣȱ,N\d|ȎȦ-űǷ+Úĉ�<�(�

¸ƃ �ȿ­ď¯unX|q,Ŏ���N\d|ȎȦ,ɢʶƲĻ+�


<ĭʫ-�ŭõ+��&�ʨȨ³�:Ŏ��= ȿ­Ķđǔ,Ñ;ɱ5

ʍ'ɕ��=&�<(73)�ȿ­ď¯unX|q-N\d|ȎȦ,ɢʶƲĻ

+ĭʫ@�
��unX|q@Ŏ��<�('Ȣȱ,ȐșĆǪúÆ7ə

6*�# (73)�ȬǥȎȦŎ� 80¹¿+ȿ­ď¯unX|qʿ4 ml/kgˀ

@ʰÄȨJ]|]v�:Ŏ�� � 

 

ʿ7ˀȬǥȎȦ,ȿ­ƉȷʿǗ�ȿ­ʴĶʑˀ 

ȬǥȎȦƌ RCN-H4@_uiSy·Ǖ� İ+�PBS'ưƴ� �ȿ­

ȷȌ'
< Rhodamine 6G (10-7 M; Sigma-Aldrich Japan, Tokyo, 

Japan) (ɀƼ@Ã
&�*� RPMI-1640 óï'ȬǥȎȦ@ 60 ¹ʕó

ʷ��ȎȦȰ@µƔŅ�� �~ɑ,ūƭ@Ǚ�&ȬǥȎȦ@ȿ­Ɖȷ

� İ+�_udyhv|ƭ@Ǚ�&ǗȎȦ,ÁÙ� 90%�~'
<�

(@Ƿə� �µĦ PBS'ưƴ� İ+�ȎȦ@ 5x106 ¡/ml,ǅĦ(

*<9�+ PBS'µńǄ� � 

 

ʿ8ˀǗ�ȿ­ʴĶʑɌč 

Ǘ�ȿ­ʴĶʑɌč-�īǴǿċ'ǷȀ�=&�<ūƭ@Ǚ� 
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(74)(é 7)�t\_+ky_cvfY|va_uFqʿ50 mg/kgˀ@Ȯ

ȫ³Ŏ��<�('ʻʇ� İ+�ƥȆºʔ@Ɂ# �ȴǨßÝ@ō

¾�< 6+�ĚßÝäȆǕ(�(MK-V100; Muromachi Kikai Co. 

Ltd, Tokyo, Japan)�EXgvty@Ǚ�&Ý¯ʻʇ'ȕœ� �t\

_@�Ȳ�(��ȥ�+-ƾĦƄ@¯=��ƾ@ 37�+�œ� �ɀ

ísbYuyO�ȽÀŎ��śɀ�ȕœɯƹŎ�ǭǪ+ěʰÄȨ(ě

ʰʨȨ+�=�=J]|]vʿPE-50; Becton Dickinson, Sparks, MDˀ

@ǞȚ� �Ȯʅ+Ɨºʔ@Ã
&ʔȮ@Ɂ��Ȣȱ@êĉ�<ʕȰ

+ºʔ@Ã
�Ȣěȹ�êĉ�=&�*�ǎŁ(� �Ɍčʯò�ß

ÝĻúÄ+�#&Ä�,@ʗ� 6�Ȣěȹ@ȩɫ��Ȣěȹ,Ĭ+

ÃĚ� ȉì'êĉ�Ģʪ@�Ņ� �Ou\`+aycuyO�Ŭ

�=&�<ǌƟ*Jc|OtU(Olympus Corporation, Tokyo, Japan) 

(75)@ȢɃʪ+ɮ��wyV@��&Ɍč@Ɂ# (é 8)�Ou\`~

,ŧă@ɑʐ�<�('�ȑŴǪ+Ú}ʅ�,ʵƱ@ɌčÔȧ(*<�

ȬǥȎȦ(5 x 106 ¡)-ʰÄȨ�: 60ǻ��&Ŏ�� (55)�ɻ Ʊ@Ƴ

=<ȬǥȎȦ-�ȬǥȎȦŎ�ʔĀ 1¹ 30ǻİ�:Ɍč�= �Ɍč

-�100 W,Ʀʎtyi+ǌĉ,Ʈʒ@hx\N�<gDvY|@Ʉ

Ǳ'�<9�+Ţȶ@Ã
 ʴĶʑ(BX 30 FLA-SP; Olympus, Tokyo, 

Japan)@Ǚ� �ȢĶđĵǖ- CCDJrt(DVC-0; DVC, Austin, TX, 

USA)(^TYvf^IwQ|Z| (GV-HD 700/1; Sony, Tokyo, 

Japan)@Ǚ�&ʐǝ��ʐǝÄǝ'ɍƅ� �ĎǊwyV(10 x 0.3 – 20 

x 0.7; Olympus Corporation)@�Ǚ��Źȏ¢ǒ- x 325 – x 650(�
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 �Ø�,t\_+��&�10ȯŇ@tyZq+ʂŐ��ȬǥȎȦ@

Ŏ��& 20¹İ�40¹İ�60¹İ�120¹İ�360¹İ,ȢĶđĵ

ǖ@Ɍč� �1æ,ɌčŴʕ- 30ǻ(� �Ź»+tyZq+ʂŐ

� 10ȯŇ,Ou\`Ǡ×@ɑʐ��ȑŴǪ+Ú}ʅ�@Ɍč� � 

 

ʿ9ˀN\d|ȎȦ(ȬǥȎȦ,ĶđĵǖɌč 

ɕ�ʭǭ-��,ɶ;(� �ʿ iˀŜǱȬǥȎȦŧʿŜǱȬǥȎȦ-�ʵ

Ʊ+ 20ǻ�~Ǟ4#&�<7,@ŜǱ(ĉȝˀ̂ ɌčɊʌ- 0.2 mm2�

�'
;��,Ɋʌ+Ü4=< 1ȯŇ,ŜǱȬǥȎȦŧ@JFy_� � 

ʿiiˀN\d|ȎȦ(ŜǱ� ȬǥȎȦŧʿN\d|ȎȦ(Úʅ�+ŜǱ

� ȬǥȎȦˀʿ iiiˀˁȯŇ�,N\d|ȎȦŧ 

 

ʿ10ˀǗÆĆƒƊ 

ȬǥȎȦŎ� 6 Ŵʕİ+ȢȐș�, tumor necrosis factor (TNF)-α (

interleukin (IL)-1β@N\d|ȎȦƲĻÆ,ŔƖ(�&ƿĉ� �ȬǥȎ

Ȧ@ʰÄȨ�:Ŏ��& 6 Ŵʕİ,t\_@Ǎǋƞ���Ȣȱ@ş¸�

 �RPMI-1640óï 50 ml( 1% CHAPS Lysis Buffer 500 µl@ƻà�

 7,@Ryivc\gB|(� �ȢRyiv,ʋʍ@ƿĉ���,

ʋʍ, 9 ¢,Ryivc\gB|(ƻà��XbP|Y|'Ƕǵ� �

2000 g�25¹'ʁĸ��3ĕ+¹ʢ� �ĕ@śÑ�-20�'�Ȇ� 7

,@Ryiv(�&Ǚ� �ƿĉL\_-� TNF-α ( IL-1β 

enzyme-linked immunosorbent assayʿ ELISA  ˀL\_ (R&D Systems, 
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Minneapolis, MN, USA)@Ǚ� � 

 

ʿ11ˀʤĂʴĶʑɌč 

ȬǥȎȦ@Ŏ�� İ,N\d|ȎȦ@ʤĂʴĶʑ'ĬŁĆǪ+ɕ��

 �ȬǥȎȦ@Ŏ��& 2 Ŵʕİ�t\_,Ȣȱ@ɷ8�+ºʚ� �

Öȹ�:śÑ� Ryiv@ 1 mm3,Ȁū�+º;�2.5%OvYvCv

^e`�'�Ą� ��,İƒ�@åʊÆIUpFq'êĉ��ơʝǪ

+ǅĦ,ǅ�ǇƦCvQ|v'ȩƦ��GnyƻÙǊ'Åñ� �ɦȻ

ºǉ-�Ultracut S microtomeʿLeica Aktien-gesellschaft, Vienna, 

Austriaˀ@Ǚ�&�Ņ��ʏɅOu\`+oFy_� �Ɩſ-ʈʊF

tbv'·Ǖ� İ+�Qy_tU_@$�< 6+NGyʊ'·Ǖ�

 �Ɩſ-�ŮȀ H-7000ʤĂʴĶʑʿHitachi, Tokyo, Japanˀ@Ǚ�

&Ɍč� � 

 

ʿ12ˀȬǥȎȦŎ�¿İ+N\d|ȎȦ@ʚÏ� ĊʸȜ 

N\d|ȎȦ,ʚÏ(ȬǥȎȦ,Ŏ�,YEpyO��,İ,ɫǼĬŅ

+),9�*ĭʫ@�
<,�ƒɐ�< 6�t\_@��, 5 Ȝʿ n=6ˀ

+¹� (é 9)� 

ʿiˀQy_x|vȜʿKC+Ȝˀ̌ ȬǥȎȦŎ� 2Ů¿+ PBS@t\_ē

ʨȨ�:Ŏ�� � 

ʿiiˀȬǥȎȦŎ� 2 Ů¿+N\d|ȎȦ@ʚÏ�<ȜʿKC-Ȝˀ̌ Ȭǥ

ȎȦŎ� 2Ů¿+ Cl2MDPunX|q@t\_ēʨȨ�:Ŏ�� � 
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ʿiiiˀȬǥȎȦŎ� 1Ůİ+N\d|ȎȦ@ʚÏ�<ȜʿKC1D-Ȝˀ̌ Ȭ

ǥȎȦŎ� 1 Ůİ+ Cl2MDP unX|q@t\_ēʨȨ�:Ŏ�� �

ʿivˀȬǥȎȦŎ� 3Ůİ+N\d|ȎȦ@ʚÏ�<ȜʿKC3D-Ȝˀ̌ Ȭ

ǥȎȦŎ� 3 Ůİ+ Cl2MDP unX|q@t\_ēʨȨ�:Ŏ�� �

ʿvˀȬǥȎȦŎ� 7 Ůİ+N\d|ȎȦ@ʚÏ�<ȜʿKC7D-Ȝˀ̌ Ȭ

ǥȎȦŎ� 7Ůİ+ Cl2MDPunX|q@t\_ēʨȨ�:Ŏ�� �

�1&,Ȝ'�5x106 ¡, RCN-H4t\_ýȭǧȎȦƌ@ěʰÄȨ�:

Ŏ�� �ȬǥȎȦŎ�˂ɺʕİ+t\_Ȣȱ@ş¸��10%lvqC

v^e`'êĉ��dtgDy+Åñ� �ěȹ(�ȹ@�=�=ðȃ

+ 10UtEU��4 µm+º# ºǉ+Ď�&jo_LSuy{GIT

yƉȷ@Ɂ# �Ø�,ºǉ+��<ɫǼȒȇŧ@ɏƿ� � 

  



 12 

III ȒƇ 

 
ˁ� Ċʸs^v,ɕ� 

 

ˁ	ˁ� ȬǥȎȦ,Ŏ�ȑɩ 

ȬǥȎȦ,Ŏ�ȑɩ,ʀ���Ǘ�ȿ­ʴĶʑɌč+),9�*ĭʫ@

�
<,�ƒɐ� �ʓȨ�:ȬǥȎȦ@Ŏ�� s^v@é 10+Ǹ

��ʰÄȨ�:ȬǥȎȦ@Ŏ�� s^v@é 11+Ǹ��ʓȨ�:Ŏ

�� s^v'-�ȬǥȎȦ@Ŏ��<(ʵƱ³'ɷ8�+Ȭǥ÷Ƌ@

ĬŅ� �÷Ƌ+9;ʵƱ³,ɀƳ�¤ƛ��ĵǖ�°+ʛ<¡�7Ą

î� �ʵƱ+ŜǱ�<ȬǥȎȦ-©�'
# �}ū'�ʰÄȨ�:

ȬǥȎȦ@Ŏ�� s^v'-�ȬǥȎȦ@Ŏ�ʔĀ� 1¹ 30ǻİ

�:ʵƱ³@Ƴ=<ȬǥȎȦ@ə6 �ɻ Ʊ',Ȭǥ÷Ƌ-ə6��ĵ

ǖ�°+ʛ<¡�-ə6*�# �ɻ Ʊ³+ŜǱ�<ȬǥȎȦ@Ɍč�

<�(�Ôȧ'
# � 

 

ˁ	˂� Cl2MDPunX|q+��<ʵƱ0,ĭʫ 

Cl2MDP unX|q+9<N\d|ȎȦ,ʚÏūƭ��Ȣȱ+�
<

ĭʫ@ƒɐ�< 6�Cl2MDP unX|q@Ŏ��& 2 Ůİ,ȢȐș

ºǉ@ĬŁĆǪ+ɕ�� ��,ȒƇ@é 12+Ǹ��Cl2MDPunX

|qŎ�+9#&ʵƱ,ǐđÆ-ə6��ȍǎƔɸ,ǡġ7ə6*�
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# �ʵƱ,Ɣɸ+ĭʫ@�
*���Ǹ�=  6�Ŷ+ʵƱ@Ɣ

Ņ�<ȎȦ+ĭʫ�*��ʤĂʴĶʑ@Ǚ�&ƒɐ� �é 13 +

Cl2MDP unX|q@Ŏ��& 2 Ůİ,ȢʵƱ³@ʤĂʴĶʑ'ɕ�

� ǝ«@Ǹ��ʵƱ³ǬȎȦ-� =&�;�Cl2MDP unX|q

Ŏ�-ʵƱ³ǬȎȦ+-ĭʫ@�
*�(��ȒƇ�ĳ:= � 

 

ˁ	˃� Cl2MDPunX|q+9<N\d|ȎȦ,ʚÏ 

Cl2MDP unX|q+9#&N\d|ȎȦ�ʚÏ�=&�<�)��

ƒɐ�< 6Ǘ�ȿ­ʴĶʑ'ɕ�� �ƜġȜ{N\d|ȎȦʚÏ

Ȝ+�=�= PBS( Cl2MDPunX|q@Ŏ���2Ůİ+Ǘ�ȿ­

ʴĶʑɌč@Ɂ# ��,ȒƇ@é 14+Ǹ��ȿ­ď¯unX|qŎ

80¹İ�N\d|ȎȦ@ʚÏ�&�*�ƜġȜ'-ȿ­ď¯unX|

q@Ñ;ɱA!N\d|ȎȦ@ə6 �N\d|ȎȦ@ʚÏ� Ȝ'

-N\d|ȎȦ@ə6��N\d|ȎȦ�ʚÏ�=&�<��ű:�

(*# �ɊɋǪ+N\d|ȎȦ�ʚÏ�=&�<��ű:�(*#

  6�ƜġȜ'
< KC+Ȝ(N\d|ȎȦ@ʚÏ� KC-Ȝ+��

<ˁȯŇ
 ;,N\d|ȎȦŧ@ĉʍÆ� �KC+Ȝ'- 32.3±0.7 

¡/ȯŇ�KC-Ȝ'- 0.7±0.1 ¡/ȯŇ'
;�KC-Ȝ'ŻĿʿ ˈ<0.001ˀ

+N\d|ȎȦ�ʚÏ�=&�<��ű:�(*# ʿé 15 �ˀ 
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˂� Ǘ�ȿ­ʴĶʑɌč 

 

˂	ˁ� ȬǥȎȦ(N\d|ȎȦ,ǯ�ʖ� 

N\d|ȎȦ�ȬǥȎȦ0�
<ĭʫ@ƒɐ�<+-�Ú}ʅ�,Ȭ

ǥȎȦ(N\d|ȎȦ@Ɍč�<ĹɆ�
<�Ǘ�ȿ­ʴĶʑ'Ȭǥ

ȎȦ(N\d|ȎȦ�ÚŴ+ɌčÔȧ�ƒɐ� ʿ é 16 �ˀȬǥȎȦ(

N\d|ȎȦ-�gDvY|@º;Ÿ
<�('�Ú}Ɋʌ,�ȎȦ

�ɌčÔȧ(*<�ʼȷ,ƈǎ,Ȗ�ʵƱ@Ƀ��ȢĶđĵǖ,Źđ

Ì�'
<ȯŇ-tOf|m|vǎ+Ǹ��(�'��ɀƳ-ʓȨʯ

ò�:�ĸʨȨʯò0Ƴ=<�N\d|ȎȦ(ȬǥȎȦ-Ø�Úĉ'

� �ʵƱ@Ƴ=<ȬǥȎȦ-�ʵƱ+ŜǱ�<7,�ʵƱ+ŜǱ�

*�7,�ʵƱ+ŜǱ� İ+ʢ=<7,�Ąî� �ʵƱ+ŜǱ�

<ȬǥȎȦ-�N\d|ȎȦ(¼ʅ�+ŜǱ�<ȎȦ�N\d|ȎȦ

(Úʅ�+ŜǱ�<ȎȦ�Ąî� �  

 

˂−˂� ʤĂʴĶʑ+9<ȬǥȎȦ(N\d|ȎȦ,ǯ�ʖ�,ɕ� 

¿,Ċʸ+9;N\d|ȎȦ(Úʅ�,ʵƱ+ŜǱ�<ȬǥȎȦ@ə

6  6�ȬǥȎȦŎ� 2 Ŵʕİ,ȢʵƱ³+��<N\d|ȎȦ(

ȬǥȎȦ@ʤĂʴĶʑ'ɗȎ+Ɍč� ʿ é 17 �ˀɻ Ʊ³+-ȬǥȎȦ

(N\d|ȎȦ@ə6��ȟ-ŜǱ�&� �Œý�<(ȬǥȎȦ-

N\d|ȎȦ,ȎȦȰ+ɇ?=&�;�N\d|ȎȦ+ɢʶ�=&�

<�(�ű:�(*# �Ǘ�ȿ­ʴĶʑ'Úʅ�+Ɍč�= �Ȏ
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Ȧ-�ȬǥȎȦ�N\d|ȎȦ+ŜǱ�&�<Ǔɡ@Ɍč�&�<�

(�ű:�(*# � 

  

˂	˃� Ǘ�ȿ­ʴĶʑ+9<ȬǥȎȦ(N\d|ȎȦ,ǯ�ʖ�,ɕ� 

ʵƱ³+ȬǥȎȦ�ŜǱ�<�(�ű:�(*#  6�N\d|Ȏ

Ȧ,Ąî��ȬǥȎȦ,ŜǱ+ĭʫ@�
<�ƒɐ� ʿ é 18 �ˀN\

d|ȎȦ@ʚÏ�&�*� KC+Ȝ'-�ȬǥȎȦŎ� 20¹�40¹�

60¹�120¹�360¹İ,ʵƱ³ŜǱȬǥȎȦŧ-��=�=3.75±0.24�

2.23±0.16�2.19±0.14�2.08±0.13�1.03±0.1 ¡/ȯŇ'
;�Ŵʕȑ

ɾ((7+ƽĒ� �N\d|ȎȦ@ʚÏ� KC-Ȝ'-�ȬǥȎȦ

Ŏ� 20¹�40¹�60¹�120¹�360¹İ,ʵƱ³ŜǱȬǥȎȦŧ

-�=�=�3.29±0.20�2.52±0.20�2.33±0.24�2.19±0.25�1.55±0.14 

¡/ȯŇ'
;�KC-Ȝ'7Ŵʕȑɾ((7+ƽĒ� �ȬǥȎȦŎ�

20¹İ�: 120¹İ4'-�KC+Ȝ( KC-Ȝ,ʵƱ³ŜǱȬǥȎȦŧ

-�Ȝʕ'Ĝ@ə6*�# �ȬǥȎȦŎ� 360¹İ�KC+Ȝ( KC-

Ȝ'ʵƱ³ŜǱȬǥȎȦŧ+ŻĿ*Ĝ@ə6 �N\d|ȎȦ,ŻǇ

��ʵƱ³+ŜǱ�<ȬǥȎȦŧ+ĭʫ@
 
<�(�ű:�(*

#  6�KC+Ȝ+��&�ʵƱ³+ŜǱ� ȬǥȎȦ,�"N\d|Ȏ

Ȧ+ŜǱ� ȬǥȎȦ�)=�:�,ÁÙĄî�<,�ƒɐ� ʿé 19 �ˀ

20 ¹İ�: 360 ¹İ+��&�18.6±2.5%�43.6±4.8%�47.5±4.8%�

54±4.7%�74.4±5.2%(Ŵʕȑɾ((7+N\d|ȎȦ(ŜǱ� ȬǥȎ

Ȧ,ÁÙ-øÃ�&� � 
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˂−˄ N\d|ȎȦƲĻÆ,ɕ� 

ȬǥȎȦŎ�+9#&N\d|ȎȦ�ƲĻÆ�&�<�)��ɕ��

< 6�ȢȐș�, TNF-α�9/ IL-1β@ƿĉ� ʿé 20�é 21 �ˀ

N\d|ȎȦ@ʚÏ�&�*� KC+Ȝ+��&�ȬǥŎ�¿(ȬǥȎ

ȦŎ� 360¹İ, TNF-α- 16.4±5.2�53.7±2.81 pg/ g liver '
;Ż

Ŀ+øÃ@ə6 ʿ P<0.05 �ˀIL-1β- 2700±223�3990±262 pg/ g liver

'
;�øÃ¨Û@Ǹ� �}ū' KC-Ȝ+��&-�TNF-α -

9.9±6.25�8.5±2.07 pg/ g liver(ȬǥȎȦŎ�+9<øÃ-ə6��

IL-1β+��&7 223±39.5�280±76.6 pg/ g liver(øÃ@ə6*�#

 �ȬǥȎȦŎ�¿, KC+Ȝ( KC-Ȝ@Ƥɭ�<(�TNF-α'-�Ȝ

ʕ+Ĝ@ə6*�# ��IL-1β-KC+Ȝ�ŻĿ+ʺ�# (P<0.05)� 

 

˃� ȬǥȎȦŎ�¿İ+N\d|ȎȦ@ʚÏ� ĊʸȜ+��< 

� � ɫǼȒȇŧ,ɕ� 

N\d|ȎȦ,Ąî+9;Ǘ� �ȬǥƯ¯ 360 ¹İ+��<ʵƱ³

ŜǱȬǥȎȦŧ,Ĝ���,İ,ɫǼĬŅ+),9�*ĭʫ@
 


<,��4 �N\d|ȎȦ-),YEpyO'ɫǼ,¾Ĵ+ƺ�ʖ

?#&�<,�ƒɐ�< 6�Qy_x|vȜ'
< KC+Ȝ�ȬǥȎ

ȦŎ� 2Ů¿+N\d|ȎȦ@ʚÏ� KC-Ȝ�ȬǥȎȦŎ� 1Ůİ

+N\d|ȎȦ@ʚÏ� KC1D-Ȝ�ȬǥȎȦŎ� 3Ůİ+N\d|

ȎȦ@ʚÏ� KC3D-Ȝ�ȬǥȎȦŎ� 7Ůİ+N\d|ȎȦ@ʚÏ
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� KC7D-Ȝ, 5Ȝ+¹��N\d|ȎȦ�ȢɫǼȒȇĬŅ+�
<

ĭʫ@ƒɐ� �~ɑ 5 Ȝ+��&�ȬǥȎȦŎ� 2 ɺʕİ,Ȣȱ@

ş¸��jo_LSuy{GITyƉȷ� v|k«@Ǹ�ʿé 22 �ˀ

ȢɫǼȒȇ-�500	1000 µm ,ɫǼȒȇ(�&jo_LSuy'ʧ

�Ɖȷ�=�ČŲ+Úĉ�<�(�Ôȧ'
# �ȬǥȎȦŎ�¿+

N\d|ȎȦ@ʚÏ� KC-Ȝ'üŧ,ɫǼȒȇ@ə6 �Ȝʕ'ɫ

ǼȒȇ«+Ĝ�
<�Œý«@ƒɐ� ʿ é 23 �ˀɫǼȒȇ@Œý� 

(�>�ɫǼȒȇ-�zone1'
<ʓȨ area+ü�ə6 �ØȜ'ɫ

ǼȒȇ,Ɣɸ+ű:�*ʀ�-ə6*�# �ØȜ+��<ɫǼȒȇ

ŧ@Otg+� 7,@Ǹ�ʿé 24 �ˀKC+Ȝ�KC-Ȝ�KC1D-Ȝ�

KC3D-Ȝ�KC7D-Ȝ-��=�=�0.15±0.04�57.6±4.4�3.9±0.4�

0.19±0.04�0.19±0.05¡/ºǉ'
# �ȬǥȎȦ@Ŏ�� İ+N\

d|ȎȦȎȦ@ʚÏ� ȜʿKC1D-Ȝ	KC7D-Ȝˀ'-�KC-Ȝ(Ƥ

ɭ�&Ⱥű+ɫǼȒȇŧ-ƽĒ�&� (p<0.05)� 
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IV Ȟč 
(1) ſǴǿ+��<ȢɫǼs^v+ʖ�& 

ýȭǧȢɫǼ'-�Ĕň�:ɼʢ� ȬǥȎȦ-ȑʓȨǪ+Ȣȱ0½ɿ

�<�(�ǳ:=&�<�ſǴǿ'-�ī»�ýȭǧ,ȢɫǼƕħ+Ĳ

#&ȑʓȨǪ+ȬǥȎȦ@Ŏ�� �ȬǥȎȦ@Ŏ��<(Ȣʓʅ+�

�&ČŲ+Ȭǥ÷Ƌ@ĬŅ� �Ǘ�ȿ­ʴĶʑ'-�ßÝĻúÄ,ĭ

ʫ-Ȣʓʅ�Ī��ȢžƏ-ßÝĻ,úÄ,ĭʫ�Ē*��ȬǥȎȦ,

ȑʓȨŎ�s^v@Ǚ�&�Ǘ�ȿ­ʴĶʑ'ȬǥȎȦŜǱ@ɕ��<

�(-èʣ'
# �ýȭǧȢɫǼ,ůŽơʝ+��<Ǵǿ'-�1998

ģ�: 2003ģ4'-�ȬǥȎȦ,Ŏ�-�æȒȭʨȨ�ʓȨ�Ȫȱ*)

�:Ɂ?=&�< (35, 51, 53, 76-80)�2003 ģ+ Haier :��

Sprague-Dawley t\_(e_ýȭǧȎȦ HT29�t\_ýȭǧȎȦ

CC531 @Ǚ� in vivo ,Ċʸ'�ȬǥȎȦ,Ŏ�ȑɩ�ȢɫǼ+�


<ĭʫ@ƒɐ� (52)�ȬǥȎȦ,ÄȨŎ�s^v�ʓȨŎ�s^v+�

�<ȢĶđĵǖ@ɕ�� (�>�ÄȨŎ�s^v��ʵƱ@Ƴ=<Ȭ

ǥȎȦ@Ź7ČŲ+Úĉ'� �ʓȨŎ�s^v'-�ȣ÷Ƌ8ĵǖ�

°@Ǘ���:+ʓȨɀƳ,��@ə6 ��,õÞ�ʘ�ȬǥȎȦ,

ȢĶđĵǖ-ÄȨŎ�+9<õÞ�ŦɈ�=<9�+*# (54, 55, 57)�

ņ�7�ŭõ@ÐȞ+��h ÄȨ�:ȬǥȎȦ,Ŏ�@Ɂ�(�single cell

,ȬǥȎȦ�ʵƱ³+ŜǱ�<ǝ«@ĳ<�(�Ôȧ(*#  6�ʰ

ÄȨ�:ȬǥȎȦ@Ŏ��<s^v@�æ,Ǵǿ'Ǚ� � 
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(2)  Ǘ�ȿ­ʴĶʑɌč+ʖ�& 

ɫǼĬŅ@� �+-�ʵƱ³Ǭ+ɀ�ĵǖȬǥȎȦ�ŜǱ�<�(�

Ĺʮ(*<(25)� ĵǖ�<ȬǥȎȦ°&�ȢʵƱ³Ǭ+ŜǱ�<?�'

-*��4 ŜǱ� ȬǥȎȦ�°&ɫǼ@ĬŅ�<?�'-*��4

 �ɫǼĬŅ+ʋɆ*ĭʫ@�
<N\d|ȎȦ�ȬǥȎȦŜǱ+),

9�+ʖ?#&�<�ƒɐ�<+-�in vivo +��&�N\d|ȎȦ@

Ɖȷ��ȬǥȎȦ�ʵƱ³@ĵǖ�&�<ǎƫ�'Ɍč�<�('ű:

�+*<����*�:�Ǔî4'+ȢɫǼůŽ+��<ȬǥȎȦ(N

\d|ȎȦ,ǯ��Ǚ@Ǘ�ȿ­ʴĶʑ'Ɉ (��õÞ-*��ņ�

�ƔȈ� Ǘ�ȿ­ʴĶʑSU]q'-�ȬǥȎȦ�9/N\d|ȎȦ

,�ȟ@ÚŴ+ȿ­Ɖȷ��Úʅ�{ÚɊʌ@ȑŴǪ+Ɍč'�<�ſ

Ǵǿ'-�ȢʵƱ+ŜǱ�<ȬǥȎȦŧ@ȑŴǪ+Ɍč� �é 25'ʵ

Ʊ³ǬȎȦ(N\d|ȎȦ,�=�=+ŜǱ� ȬǥȎȦ,ÁÙ@Ǹ��

KC+Ȝ'-�N\d|ȎȦ(ŜǱ�<ȬǥȎȦ-øÃ�<}ū'�ʵƱ

³Ǭ(ŜǱ�<ȬǥȎȦ-ƽĒ� ��,�Ǚ,ɗȎ@ɍű�< 6+

ʤĂʴĶʑ@Ǚ�&Ɍč� (�>�N\d|ȎȦ�ȬǥȎȦ@ɢʶ�

&�<�(�¹�# �in vitroǴǿ+��&�N\d|ȎȦ(ǧȎȦ(

±óʷ�<(�N\d|ȎȦ-§ɧ@¸�&ȬǥȎȦ(ŜǱ�&�<(

õÞ�=&�;(81)�4 �N\d|ȎȦ,§ɧ+9#&ŗ
:= Ȭǥ

ȎȦ-�,İɢʶ�=�Ƕù�=<(õÞ�=&�<(33)� N\d|Ȏ

Ȧ(ŜǱ� ȬǥȎȦ-N\d|ȎȦ,§ɧ+(:
:=ʢ=+�� 
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6�Ŵʕȑɾ+Ĳ#&�,ÁÙ�øÃ�&�<(ŝƿ�= ��,İN

\d|ȎȦ(ŜǱ� ȬǥȎȦ-Ĩ�Ȕ�ɢʶ�=<(Ȟ
:=<�ʵ

Ʊ³ŜǱȬǥȎȦŧ-Ŵʕȑɾ(±+ƽĒ� ��,ŧ- KC+Ȝ'-

KC-Ȝ(Ƥɭ��ȬǥȎȦŎ� 360 ¹İ'ŻĿ+�£'
# ��Ȭǥ

ȎȦ�N\d|ȎȦ+ɢʶ�= ȒƇ'
<(Ȟ
:= �ȢɫǼůŽ

+��&N\d|ȎȦ-ĵǖȬǥȎȦ@ɢʶ��ȢɫǼĬŅ@ō¾�&

�<(Ȟ
:= � 

 

(3) ȬǥȎȦŎ�¿İ+N\d|ȎȦ@ʚÏ� s^v+ʖ�& 

ņ�-�ȢɫǼęĬŅ+��<N\d|ȎȦ,ĮÁ@ű:�+�< 6�

ǡ*<YEpyO'N\d|ȎȦ@ʚÏ� ��,ȒƇ�ȬǥȎȦ@Ŏ

�� Ŵ+N\d|ȎȦ�Ąî�*�(Ⱥű+ɫǼȒȇŧ-øÃ� � 

ȢɫǼĬŅůŽ+��&N\d|ȎȦ-ȢɫǼ@ō¾�&�<(Ȟ
:

= �ŭõ'-�ȬǥȎȦ,Ŏ�¿+N\d|ȎȦ@ʚÏ�<(ɫǼ�

øÃ� (õÞ�=&�<(26)�4 �ȬǥȎȦŎ�¿+N\d|ȎȦ@

ƲĻÆ�<�(+9;ȢɫǼ�ƽĒ� (õÞ�=&�<(82)��~,Ȓ

Ƈ9;�ȢɫǼůŽ+N\d|ȎȦ�ɫǼ@Ⱥű+ō¾�&�<�(�

ű:�(*# �ɀƹ�@ĵǖ�<ȬǥȎȦ-ŉɂš�+9;øÃ�<

(õÞ�=&�<�Nishizaki:-�FRM( VX-2� ȎȦƌ@�# in 

vivo ,Ċʸ+��&�ŉɂš�+9#&ɀƳ+ȬǥȎȦ�Ƴ=¸<�(

@õÞ� (20)�Ito :-�ºʚÔȧýȭǧļȟ@Ďɡ(� ȳĤǴǿ+

��&�ŉɂš�+9;ɀ�ĵǖȬǥȎȦ�øÃ���,ĵǖȬǥȎȦ
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-�İ+ĭʫ@�
 (õÞ� (21)�ýȭǧȢɫǼļȟ@Ďɡ+� ȳ

ĤǴǿ'-�ɂ¿+�9� 2Á	3Á,ļȟ+ĵǖȬǥȎȦ@ə6�ŉɂ

�'-ĵǖȬǥȎȦ@ə6 ļȟ-ȋ 5Á+øÃ� (22, 23)�ɂ�+ĵ

ǖȬǥȎȦ�ʜĻ'
# ļȟ- disease-free survival�Ľ�(24)��,

ǕǛ-ŉɂš�'ɀƳ+ȬǥȎȦ�¸&�µǨ� �(�Îç'
<(

Ȟč�&�<(23)�ɂİ 24Ŵʕ�³,ĵǖȬǥȎȦ,Ąî�µǨ,ŻĿ

*çĂ(ɳ1&�<õÞ7
<(23, 83, 84)��,9�+ŉɂš�+9#

&øÃ� ĵǖȬǥȎȦ��ɂİȢɫǼµǨ,}ç'
<(Ȟ
:=&

�;��,ĵǖȬǥȎȦ+Ď�&N\d|ȎȦ-ʋɆ*ȢɫǼō¾çĂ

!(Ȟ
:=<� 

 

(4)  N\d|ȎȦ,ƲĻÆ+ʖ�& 

N\d|ȎȦ�ȬǥȎȦ@ɢʶ�< 6+-N\d|ȎȦ�ƲĻÆ�<

ĹɆ�
<(33)�N\d|ȎȦ�ƲĻÆ�&�<�)��@ɝ1< 6+�

N\d|ȎȦ,ƲĻÆ,ŔƖ(*<RE_JEy(85-87)'
< TNF-α

( IL1-β@ȢȐș'ƿĉ� �KC+Ȝ'-�TNF-α( IL1-β,~Ű�ə

6:= �ȬǥȎȦ,Ŏ�+9;�N\d|ȎȦ�ƲĻÆ� (Ȟ
:

= �ȬǥȎȦ�N\d|ȎȦ@ƲĻÆ� (��õÞ- in vivo,s^

v' CX-1ʿe_ýȭǧȎȦƌˀ@Ǚ� Ǵǿ8(43)�in vitro ,s^v

' CX-1 8 H-59ʿoFUȣǧȎȦƌˀ@Ǚ� Ǵǿ(44)+��&7õÞ

�=&�<�4 �AH130 ʿt\_ȢǧȎȦˀ@Ǚ� t\_ȢɫǼs

^v+��&�®ǢɤƲÀ'
< OK432-N\d|ȎȦ@ƲĻÆ��Ȣ
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ɫǼŧ@ƽĒ�� (��õÞ(88)�
<�N\d|ȎȦ,ƲĻÆ+9#

&ƢȬǥȎȦƲĻ@øĪ��T ȎȦ0,ŏÎŞǸȧ@øĪ�  6ɫǼ

�ƽĒ� (Ȟč�=&�<�Mise:7 AH130@Ǚ� in vitro,Ċ

ʸ'�OK432 +9#&ȢoNxgB|T�:, TNF ǘǗ�øÃ��Ȣ

oNxgB|T,ŏȬǥƲĻ�øĪ� (õÞ@�&�<(89)�N\d|

ȎȦ,ŏȬǥƲĻ@øĪ��<�(+9;�ɀɁĻȢĶđɫǼ@ʗ��

�'�<ÔȧĻ�
<(Ⱥȟ-ɳ1&� (88)�}ū'�N\d|ȎȦʖ

ɹRE_JEy'
< TNF-α 8 IL-1 +9#&ŜǱ¹Ă�ǨǓ�<(õ

Þ�=&�<(44, 47, 90)�ȬǥȎȦ@Ŏ��<(�ŜǱ¹Ă'
< EW

wN[y8 P WwN[y- 6 Ŵʕ�: 12 Ŵʕ'ǨǓ�Źý(*;�

ICAM-18 VCAM-1- 24-48Ŵʕ'ǨǓ�Źý(*<(õÞ�=&�<

(45, 90)�ſǴǿ+��&-�Źý 6Ŵʕ4',Ǘ�ȿ­ʴĶʑɌč@Ɂ

# ��N\d|ȎȦǛƃ,RE_JEy�ŻĿ+øÃ� KC+Ȝ'Ŝ

ǱȬǥȎȦ�øÃ�<�(-*�# �Ǘ�ȿ­ʴĶʑ,Ļɥ~�ʒŴ

ʕ,Ɍč@Ɂ��(-èʣ'-
<��ICAM-18 VCAM-1,ǨǓ�Ź

ý(*<�ȬǥȎȦŎ� 24Ŵʕİ�: 48Ŵʕİ+��<ʵƱ³ŜǱȬ

ǥȎȦ(N\d|ȎȦ,ǯ��Ǚ@Ɍč'�=.�Ŷ+Ȟč�ƺ4# 

(Ȟ
:=<� 

 

(5)  ſǴǿ,ãʳǆ+ʖ�& 

4 �æ,Ǵǿ+��<ãʳǆ(�&-�Cl2MDP unX|q@Ǚ� 

N\d|ȎȦ,ʚÏ+ʖ�<ǆ(��Ǚ� ȎȦƌ� 1 Ǿʵ'
<ǆ�
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ŕ�:=<�Cl2MDPunX|q+9<N\d|ȎȦ,ʚÏūƭ- 1989

ģ+ van Rooijen:�õÞ� (69)�4 �Bogers:-t\_( Cl2MDP

unX|q@Ǚ�&N\d|ȎȦ@ʚÏ�<(Ŏ�İ 1 Ů�: 2 Ůǭ-

N\d|ȎȦ�ć°+ʚÏ�=�6Ůǭ'Ŏ�¿,Ëŧ(*;�8Ůǭ'

Ŏ�¿(Úŧ(*<�(@õÞ�&�<(72)�Cl2MDP-ʹɫǼ*),ǁ

ʹĻʹǣļ'Ǚ�:=<ɅÀ'
;��=ȴ�+ƣĻ-*������

unX|qÆ� Cl2MDP @oNxgB|T�ɢʶ�<(�oNxgB

|T-�ÔɵĻ,úÆ@Ò��Cn_|SU�ɚĐ�=<(71)��, 6�

Cl2MDP unX|q@Ǚ�<(°ɪ,oNxgB|T�ʚÏ�=<�o

NxgB|T-Ȣȱ�û,ȱä'-�Ȫȱ8ȣ+ü�¹ğ�&�<��

æ,Ǵǿ'-�Cl2MDP unX|q+9<N\d|ȎȦ,ʚÏūƭ�Ǘ

�+�
<ĭʫ+ʖ�&-�ĬŁĆǪ+��ɕ��'�&�*��

Cl2MDP unX|q,Ŏ�-ȢʵƱƔɸ+ĭʫ@�
��ʵƱ³Ǭ+7

ĭʫ@�
*�# ����*�:�Cl2MDP unX|q+9#&°ɪ

,oNxgB|T@ʚÏ�<�(��ĵǖ�<ȬǥȎȦŧ+),9�*

ĭʫ@�
<,�ſǴǿ'-ĉʍÆ'�&�*��N\d|ȎȦ,ʚÏ

�ĵǖȬǥȎȦŧ+�
<ĭʫ-�Ǘ�ȿ­ʴĶʑɌč+��&ɊɋǪ

+-ə6*�# ���İĉʍÆ�<ĹɆ�
<�^|Y@Ǹ�&-�

*���N\d|ȎȦ,ʚÏ-ȣɫǼȒȇŧ+-ĭʫ@�
*�# �

�æ�Ǚ� ȎȦƌ�ʺȢɫǼƌ'
<�(�Îç'
<ÔȧĻ�Ǹâ

�=<�ȣɫǼ�8��ȎȦƌ@Ǚ� öÙ�ȣ+��<ɫǼȒȇŧ+

Ĝ�Ǘ� ÔȧĻ-
<�Ȫȱ+ʖ�&-ýȭǧɫǼ,ʲĦ-�� 6�



 24 

ƒɐ�&�*���æ,Ċʸ'-�1Ǿʵ,ȎȦƌ,5',ƒɐ(*#&

�<��,ýȭǧȎȦƌ@Ǚ� öÙ��æ(Úƕ,ȒƇ�ĳ:=<��


<�-�æǙ� ȎȦƌǌǡǪ*Ǔɡ'
<�-��İƒɔ�ĹɆ(

Ȟ
:= �4 �Ċʞ,ýȭǧȎȦ@Ǚ� s^v'7ƒɔ�ĹɆ'


<� 
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V Ȓɞ 
� ſǴǿ'-�Ǘ�ȿ­ʴĶʑ+9;ȬǥȎȦ(N\d|ȎȦ(,ŜǱ@uC

vYEq'Ɍč�<�(�¸ƃ �ȬǥȎȦ-N\d|ȎȦ(ŜǱ���,İ

ȬǥȎȦ-ɢʶ�= �N\d|ȎȦ@ʚÏ�<�('ŜǱȬǥȎȦŧ{ɫǼ

Ȓȇŧ-øÃ��N\d|ȎȦ-ȢɫǼ@ō¾�<ª�@œ$�(@Ǹ� �

�æ,Ǵǿ'-�N\d|ȎȦ�ȬǥȎȦ,ȢɫǼůŽixWU@ō¾�<�

�ű:�(*# ��İ�N\d|ȎȦ,ȬǥȎȦɢʶrJbVq@9;ɗȎ

+ɍű�<�('�ýȭǧɂİȢɫǼµǨ�ʗ�<Ū *ƪǦƭ+Ȓ/$�Ô

ȧĻ�
<� 
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é 1 ſʃ+��<�Aʅ�¼țļǒ,ŝǼ 

 

ýȭǧțļȟŧ-øÃ¨Û+
<�ýȭǧ+��&ȢɫǼ- 23	29%+Ąî�

<(õÞ�=&�;�ýȭǧțļȟŧ,øÃ+���ýȭǧȢɫǼ,țļǒ7

~Ű�&�&�<� 

本邦におけるがん部位別罹患率の推移 

（年） 

人口10万対 

（人） 

国立がん研究センターがん対策情報センター 

0		

20		

40		

60		

80		

100		

120		

1975	 1985	 1995	 2005	 2015	

胃癌 

肺癌 

肝臓癌 

大腸癌 

大腸癌肝転移 
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é 2 ýȭǧȢɫǼ+Ď�<Ȣºʚ 

ýȭǧȢɫǼ,�"ºʚÔȧ*,- 23%'�˅ģǗĄǒ7 30	48%(�,ǧȬ

(Ƥɭ�&ʺ�����*�:�ºʚ�ȧȢɫǼ- 77ʾ'
;�5 ģǗĄǒ-

0	5ʾ(��,�Ǔǎ'
<� 

  

  

大腸癌肝転移の77%が切除不可能.  

切除可能 

切除不能 

５年生存率 
30～48% 

５年生存率 
0～5% 
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Ƀ 1 ýȭǧȢɫǼ+Ď�<ŉɂŅȘ(16)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�
 �
� 5����	(%) ���(%) �
	���(%) 

Scheele	J,	et	al. 226 38 61 43 
Doci	R,	et	al 107 30 69 41 
Rosen	et	al 280 25 - - 

Sugihara	K,	et	al. 159 48 60 32 

Gayowski	TJ,	et	al 204 32 72 - 
Fong	Y,	et	al 456 38 52 25 
Rees	M,	et	al. 107 37 69 38 
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é 3� ȢɫǼĬŅ,U]\i 
 

Ĕň�:ɼʢ� ȬǥȎȦ-�ɀƳ+�;�ʵƱ+ŜǱ��Ȑș³0�¯��

ȢȐș³'øƠ�<(��ƕ�*U]\i@ȑ&ȢɫǼ@ĬŅ�<�ȢɫǼĬ

Ņ+��&�ŜǱ�-Ź»,U]\i'
;�ŜǱȬǥȎȦ@ō¾�<�(�

ȢɫǼµǨ,�ʗ+$*�<� 

接着 侵入 増殖 肝転移形成 

肝転移の最初のステップは「接着」である. 

肝転移形成のステップ 
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é 4� ȢʵƱ³@Ƴ=<ȬǥȎȦ 
 

ʵƱ³@ƔŅ�<�*ȎȦ-�ʵƱ³ǬȎȦ(N\d|ȎȦ'
;�ɀ�@ĵ

ǖ�<ȬǥȎȦ,}ʅ��,�ȎȦ+ŜǱ�<(Ȟ
:=<� 

  

類洞内皮細胞 

肝細胞 

クッパー細胞 

肝星細胞 

類洞 

クッパー細胞 

腫瘍細胞 

腫瘍細胞 

肝類洞内を流れる腫瘍細胞 


��������	��,	
���	���������	��	����
����.	�



 31 

 
 

 

é 5� ȬǥȎȦ,ÄŁ 

ɫǼĬŅ-�ɀ�ĵǖȬǥȎȦ�ʵƱ³+ŜǱ�<�(�Ĺʮ(*<�ʵƱ³

@ƔŅ�<�*ȎȦ-�ʵƱ³ǬȎȦ(N\d|ȎȦ'
<���,�ȎȦ+

}ĦŜǱ� ȬǥȎȦ-ʢ=<�(�*�,��
<�-ŜǱ� ȎȦ'�,

İ,ȑɾ�ǡ*<,�)��-�in vivo+��&�N\d|ȎȦ@Ɖȷ��Ȭ

ǥȎȦ�ʵƱ³@ĵǖ�&�<ǎƫ�'Ɍč�<�('ű:�+*<(Ȟ
:

=<� 

  

  

TC 

��������	��������

��������	��������

KC 
TC 

KC 
TC 

KC 

TC 

TC 
��������	
	��
�	

KC 
TC 

�������	
���

��������	
	��	
�

��������	
	��
�	

TC 
��������	
	��	
	

in vivo でクッパー細胞と腫瘍細胞を染色し, 腫瘍細胞が類洞内を循環している 
状況下で観察することで明らかとなる.  

�����

�����
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Ƀ 2� Ǔî4'+õÞ�=&�<N\d|ȎȦ(ȬǥȎȦ,ǯ��Ǚ+ʖ�<
ŭõ 

 
 

  

)! �� ��� %��
H�I *
�� %����;

�-�/  � 

Bayon	LG	

(Hepatology	1996) 
Wag/Rij	

rats 
&/'
0# 

1x106�
 

���(	

 
2days %��";
�CDEFG�"3	@�=. 

Anirudha	G		

(Clin.	Exp	Metastasis	

2001) 

In	vitro - - - - %��";��<CEA:>78���4B6
DEFG�"3	�5A. 

Higashi	

(Clin.	Exp	Metastasis	

2002) 

C57BL/6	

mice 
$� 1x106 ���(	

 
7days DEFG�"9%��";�+1@.	

 

Sturm	JW	

(IJC	2003) 
Balb/c	

mice 
.� 3x105�

 
���(	

IVM	

 

0,	1,	4,	8	days DEFG�"2?;TNF-α3%��";��C
�,5A. 

KhaZb	AM	

(Am	J	Pathol.	2005) 
C57BL/6	

mice 
$� 1x106�

 
���(	

 
2,	6,	10,		

16	hours 
DEFG�"9%��";�+1@. 

Kruskal	

(Radiology	2010) 
Nude	

mice 
$� 2x106�

 
���(	

IVM 
0,	1,	3,	6	days %��";
�CDEFG�"3	@�=. 
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é 6 Ǘ�ȿ­ʴĶʑɌč+��<ĊʸȜ(91) 

 

N\d|ȎȦ@ʚÏ�&�*�KC+Ȝ(N\d|ȎȦ@ʚÏ� KC	Ȝ, 2Ȝ

@ɒĉ� �Ǘ�ȿ­ʴĶʑɌč- 20¹İ�40¹İ�60¹İ�120¹İ�360

¹İ+Ɂ# �Ɍčȏ�İ+Ǎǋƞ@Ɂ��ȢȐș@śÑ� � 

  

  

Cl2MDP 
liposome 

■ KC- group n = 6�

20 min 40 min 60 min 

IVM 

0 min -80 min 

NBD-C12-HPC 
liposome 

Tumor cells�

120 min -2 day 

PBS 

■ KC+ group n = 6�

360 min 

20 min 40 min 60 min 

IVM 

0 min -80 min 

NBD-C12-HPC 
liposome 

Tumor cells�

120 min -2 day 360 min 
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é 7� Ǘ�ȿ­ʴĶʑSU]q(92) 

 

īǴǿċ'�Ǚ�&�<Ǘ�ȿ­ʴĶʑSU]q'
<�t\_-�ĚßÝä

ȆǕ(� �Ȣ@ʦ¸��ǌɅ,êĉ²'Ȣ@êĉ�Ɍč� �Ɍč�= Ȣ

Ƀʪ,Ķđĵǖ- CCDJrt@��& PC0ɑʐ�=<�oUǭ�ŷ�= ǌ

Ɵ*UtE`KtU@Ǚ�<�('�ȑŴǪ+Ú}ʅ�,ʵƱ�ɌčÔȧ(*

<� 

  

生体蛍光顕微鏡システム 

CCD camera 

Time recorder 

TV monitors 

cover 
glass 

Arterial 　 
　line 

Intravenous 
　　 line 

Rat Liver 

mechanical ventilator 

keep-warm plate (rectal temperature :37 degrees) 

Lung 

PC 
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é 8� ŉɂŉŌ 

 

ky_cvfY|va_uFq@Ȯȫ³Ŏ�+&ʻʇ� İ+ƥȆºʔ@Ɂ��

�ĚßÝäȆǕ(��Ý¯ʻʇ'ȕœ� �ȥ�+-ƾĦƄ@¯=��ƾ@�

œ� �ɀísbYuyO�ȽÀŎ��śɀǭǪ+ÄȨtEy�ʨȨtEy@

Ƿ�� �~ȮʅƗºʔ'ʔȮ��Ȣȱ@ʦ¸� �Ȣěȹ@ȩɫ�ǌƟ*ȉ

ì@Ǚ�&Ģʪ@�Ņ� �ȢȱɃʪ+Jc|OtU@���wyV@��&

Ɍč@Ɂ# � 

 

 

温度板 

人工呼吸器 
静脈ライン 肝左葉 

粘土 

動脈ライン 
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é 9� ȬǥȎȦŎ�¿İ+N\d|ȎȦ@ʚÏ� s^v,ĊʸȜ(91) 

 

ȬǥŎ��:ǡ*<YEpyO'N\d|ȎȦ@ʚÏ�< 5Ȝ@ɒĉ��Ȭǥ

ȎȦ@Ŏ��& 2ɺʕİ+Ǎǋƞ@Ɂ��ȢȐș@śÑ� � 

 

  

1 3 7 0  -2 

Tumor cells�

14 

KC- group 
Cl2MDP 

n = 6 

(day) 

Histologic examination �

KC 1D- group 
Cl2MDP 

KC 3D- group 
Cl2MDP 

KC 7D- group 
Cl2MDP 

KC+ group 
PBS 
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é 10� ȬǥȎȦ,ȑʓȨŎ� 

 
 

ʓȨ+J]|]v@ǞȚ��t\_ýȭǧȎȦƌ RCNH-4 1x106 ¡@Ŏ�� �

Ŏ�Ǯİ9;ȢʵƱ³'Ȭǥ÷Ƌ@ĬŅ� ʿǲÍ �ˀ 

ʵƱ³@Ƴ=<ȬǥȎȦ�ŜǱ�<ȬǥȎȦʿǲʱˀ-Ēŧ'
;�Ȭǥ÷Ƌ

ĬŅ��'
# �Ȭǥ÷Ƌ+9;ĵǖ�°@� �¡�@ə6 � 

400 μm 
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é 11� ȬǥȎȦ,ȑʰÄȨŎ� 
 

ěʰÄȨ+J]|]v@ǞȚ��t\_ýȭǧȎȦƌ RCNH-4 5x106 ¡@Ŏ�

� �Ŏ�ʔĀ 1¹ 30ǻİ9;ʵƱ³@Ƴ=<ȬǥȎȦ@ə6 �ʵƱ³@Ƴ

=<ȬǥȎȦ-ʵƱ0ŜǱ�<7,�Ąî� �é�'­#&�<,�ȬǥȎ

Ȧ'
<ʿǲÍ �ˀsingle cell,ȬǥȎȦ�ʵƱ³@Ƴ=�ʵƱ+ŜǱ� �  

100 μm 
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é 12� N\d|ȎȦʚÏİ,ȢʵƱƔɸʿjo_LSuy{GITyƉȷˀ 

 

Cl2MDPunX|q@Ŏ��N\d|ȎȦ@ʚÏ� �Ŏ� 2Ůİ,Ȣȱ@j

o_LSuy{GITyƉȷ� 7,'
<�ȍǎƔɸ,�=-ə6��ʵƱ

,ǐđÆ7ə6:=*�# �  

HC 
PV: portal vein 
CV: central vein 

PV CV 

50μm 
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é 13� N\d|ȎȦʚÏİ,ȢʵƱ³ǬʿʤĂʴĶʑ«ˀ 

 

Cl2MDPunX|q@Ŏ���2Ůİ,ȢʵƱ@ʤĂʴĶʑ'ɕ�� 7,'

<�ʵƱ³ǬȎȦ-� =&� � 

LSEC: liver sinusoidal endothelial cell 
HC: hepatocyte 

HC 

LSEC 

2μm 



 41 

 
 

é 14 Cl2MDPunX|q+9<N\d|ȎȦʚÏ,ɕ�(91) 

 

Cl2MDP unX|qŎ� 2 Ůİ,t\_+ȿ­ď¯unX|q@Ŏ���N\

d|ȎȦ,ʚÏ@Ǘ�ȿ­ʴĶʑ'ɕ�� �ƜġȜ'-N\d|ȎȦ�ȿ­

@Ñ;ɱA'N\d|ȎȦ�­#&�;�N\d|ȎȦʚÏȜ'-�N\d|

ȎȦ�Ąî�*� 6ȿ­�Ñ;ɱ4=*�# � 

 

  

クッパー細胞除去群 

正常群 100 μm 

100 μm 
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é 15 Cl2MDPunX|q+9<N\d|ȎȦʚÏ,ɕ�(91) 

 

ƜġȜ'
< KC+Ȝ(Ƥɭ�&�Cl2MDPunX|q@Ŏ��&N\d|ȎȦ

@ʚÏ� KC-Ȝ'-ŻĿ+ 1ȯŇ
 ;,N\d|ȎȦŧ,ƽĒ@ə6 �  

0 

10 

20 

30 

40 

KC+ KC- 

**** 

　 (cells/acini) 

クッパー細胞数 

****P < 0.0001, vs KC+ group  
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é 16� Ǘ�ȿ­ʴĶʑɌč«(91) 

 

Ú}ʅ�,N\d|ȎȦ(ȬǥȎȦ,Ǘ�ȿ­ʴĶʑ«'
<�ʵƱ-ʼ�ƈ

ǎ'Ǹ�=<ʿǲʱ �ˀɀƳ-ʓȨʯò�:�ĸʨȨʯò0Ƴ=<�ě¦'­#

&�<,�N\d|ȎȦ�Ö¦'­#&�<,�ȬǥȎȦ@Ǹ��ǩ�´,ʅ

�'�N\d|ȎȦ(ȬǥȎȦ@Úʅ�+ə6 � 

  

 
  

Portal vein 

Central vein 腺房 

類洞 

■クッパー細胞  ■腫瘍細胞  

100 μm 100 μm 
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é 17� N\d|ȎȦ(ȬǥȎȦ,ŜǱ(91) 

 

ěé-�ȬǥȎȦŎ� 2Ŵʕİ,ȢʵƱ³,ʤĂʴĶʑ«'
<�ɻ Ʊ³+-�

N\d|ȎȦ(ȬǥȎȦʿǲÍˀ@ə6��ȎȦ-ŜɎ�&� �Öé-ěé

,Œý'
<�ȬǥȎȦ-N\d|ȎȦ,ȎȦȰʿǲÍˀ+ɇ?=&�;�ɢ

ʶ�=&� � 

 
 
 
 
 
 
 
 

HC 

HC 

KC 

RBC 

TC 

5 μm 

TC 

KC 
KC 

TC 

KC 

HC 

KC: Kupffer cell 
TC: Tumor cell 
HC: Hepatocyte 
RBC: Red blood cell 

2 μm 
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é 18� ʵƱ³ŜǱȬǥȎȦŧ(91) 

 

ʵƱ³+ŜǱ� ȬǥȎȦŧ@Ǹ��Ɨɬ�ȬǥƯ¯İ,ȑɾŴʕ�ȗɬ- 1

ȯŇ
 ;,ŜǱȬǥȎȦŧ'
<�N\d|ȎȦ@ʚÏ�&�*� KC+Ȝ(

N\d|ȎȦ@ʚÏ� KC-Ȝ,�Ȝ(7�Ŵʕȑɾ((7+ŜǱȬǥȎȦŧ

-ƽĒ� �ȬǥŎ� 360¹İ�KC+Ȝ( KC-Ȝ'ʵƱ³ŜǱȬǥȎȦŧ+Ż

Ŀ*Ĝ@ə6 � 

 

 

 

0	

1	

2	

3	

4	

0 

1 

2 

3 

4 

20 40 60 120 360 

腫瘍細胞投与後（分） 

KC-  ＊ 

† 

KC+  
＊ ＊ ＊ 

＊ 
＊ 

個
/a
cin
i 

p < 0.05, vs 20分 

† p < 0.05 

＊ 

類
洞
内
接
着
腫
瘍
細
胞
数
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é 19� N\d|ȎȦ+ŜǱ� ȬǥȎȦ,ÁÙ(91) 

 

N\d|ȎȦ@ʚÏ�&�*� KC+Ȝ+��&�N\d|ȎȦ(ŜǱ� Ȭǥ

ȎȦ,ÁÙ@Ǹ��N\d|ȎȦ(ŜǱ� ȬǥȎȦ,ÁÙ-ı�+øÃ� � 

  

0	

20	

40	

60	

80	

100	

20	 40	 60	 120	 360	

*** 
*** 

*** 

† 

ク
ッ
パ
ー
細
胞
に
接
着
し
た
腫
瘍
細
胞
の
割
合
 

*** p < 0.001, vs 20分 

† p < 0.05, vs 120分 

%
 

腫瘍投与後（分） 



 47 

 
é 20� ȢȐș�, TNF−α(91) 

 

N\d|ȎȦ,ƲĻÆ@ƒɐ�<ŔƖ(�&�ȬǥȎȦ@Ŏ��<¿(ȬǥȎ

Ȧ@Ŏ�� 6Ŵʕİ,ȢȐș�, TNF-α@ƿĉ� �KC+Ȝ'-ȬǥȎȦŎ

�+9;N\d|ȎȦ,ƲĻÆ@ə6 �KC-Ȝ'-�N\d|ȎȦ�Ąî�*

� 6�TNF-α,£-ȬǥȎȦŎ�¿İ'úÆ�*�# � 

 
 

0 

10 

20 

30 

40 

50 

60 

0 360 

KC+ 
KC- 

TNF-α 

＊ 
† 

(pg/ g liver) 

p < 0.05, vs KC- 

† p < 0.05, vs 6h 
＊ 

腫瘍注入後（分） 
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é 21� ȢȐș�, IL-1β(91) 

 

N\d|ȎȦ,ƲĻÆ@ƒɐ�<ŔƖ(�&�ȬǥȎȦ@Ŏ��<¿(ȬǥȎ

Ȧ@Ŏ�� 6Ŵʕİ,ȢȐș�, IL-1β@ƿĉ� �KC+Ȝ'-ȬǥȎȦŎ

�+9;øÃ�<¨Û�
# ��ŻĿĜ-ə6*�# �IL-1β-�ȬǥȎȦ

@Ŏ��<¿'7�N\d|ȎȦ�Ąî�*� KC-Ȝ'���&� �KC-Ȝ

+��&�ȬǥȎȦ,Ŏ�' IL-1β,£+úÆ@ə6*�# � 

 

 

  

0 

1000 

2000 

3000 

4000 

5000 

6000 

0 360 

KC+ 
KC- 

IL-1β 

＊ 

＊ 

(pg/ g liver) 

p < 0.05, vs KC- 

† p < 0.05, vs 6h 
＊ 

腫瘍注入後（分） 
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é 22� N\d|ȎȦ,ȢɫǼȒȇĬŅ0,ĭʫʿȬǥȎȦŎ�˂ɺʕİˀ(91) 

 

ʿiˀQy_x|vȜʿKC+Ȝˀʿ iiˀȬǥȎȦŎ� 2Ů¿+N\d|ȎȦ@ʚÏ

�<Ȝʿ KC-Ȝˀʿ iii ȬˀǥȎȦŎ� 1Ůİ+N\d|ȎȦ@ʚÏ�<Ȝʿ KC1D-

KC+ 

KC- 

KC1D- 

KC3D- 

KC7D- 

10 mm 



 50 

Ȝˀʿ ivˀȬǥȎȦŎ� 3Ůİ+N\d|ȎȦ@ʚÏ�<ȜʿKC3D-Ȝˀʿ vˀȬ

ǥȎȦŎ� 7Ůİ+N\d|ȎȦ@ʚÏ�<Ȝʿ KC7D-Ȝ ,ˀ 5Ȝ@ɒĉ� �

ȬǥȎȦŎ� 2 ɺʕİ,Ȣȱ@ş¸��jo_LSuy{GITyƉȷ� º

ǉ@Ǹ��ȢɫǼȒȇ-�jo_LSuy'ʧ�Ɖ6:= �KC-Ȝ'Ⱥű+ɫ

ǼȒȇ�øÃ�&� � 
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é 23� N\d|ȎȦ,ȢɫǼȒȇĬŅ0,ĭʫʿŒý«ˀ(91) 

 
N\d|ȎȦ,ʚÏ'ɫǼȒȇę,Ɣɸ+Ĝ-ə6*�# � 
  

KC+ 200 μm 

KC- 200 μm 
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é 24� ɫǼȒȇŧ(91) 

 

ȬǥȎȦŎ��:ǡ*<YEpyO'N\d|ȎȦ@ʚÏ� 5Ȝ+��<�2

ɺʕİ,ɫǼȒȇŧ@Ǹ��ȬǥȎȦŎ�¿+N\d|ȎȦ@ʚÏ� KC-Ȝ

'-�ȬǥȎȦŎ�Ŵ+N\d|ȎȦ�Ąî� �,�,Ȝ(Ƥɭ�&�Ⱥű

+ɫǼŧ�øÃ� �ȬǥȎȦŎ� 3 Ůİ�ʘ+N\d|ȎȦ@ʚÏ�&7ɫ

ǼȒȇŧ+Ď�&-ĭʫ@�
*�# � 

 

  

転
移
結
節
数
　
(個
 / 
切
片
) 

0	

10	

20	

30	

40	

50	

60	

70	

KC+	 -2	 1	 3	 7	KC+ KC- KC 
1D- 

KC 
3D- 

KC 
7D- 

* 

＊　p < 0.05 
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é 25� Ǘ�ȿ­ʴĶʑɌč+��<ȬǥȎȦ�ŜǱ� ʵƱ³ƔŅȎȦ,³ɓ 

 

Ǘ�ȿ­ʴĶʑ'Ɍč� ŜǱȬǥȎȦ+��&�ʵƱ³Ǭ(ŜǱ� ȬǥȎ

Ȧ�N\d|ȎȦ(ŜǱ� ȬǥȎȦ@Ǹ��ȬǥȎȦŎ� 120¹4'-N\

d|ȎȦ,ŻǇ+��?:�ʵƱ³,ŜǱȬǥȎȦŧ+Ĝ-ə6*�# �ʵ

Ʊ³Ǭ(ŜǱ� ȬǥȎȦ-N\d|ȎȦ(ŜǱ� ȬǥȎȦ(Ƥɭ�&ʢ=

8��¨Û'
# � 

   

0	

1	

2	

3	

4	

��

	�

��

��

��

��� ��� ��� 	��� ����

腫瘍注入後（分） 

KC-  類洞内皮と接着  
KC+ 類洞内皮と接着  

類
洞
内
接
着
腫
瘍
細
胞
数
　
（
個
/a
cin
i）
 KC+ クッパー細胞と接着  



 54 

ɠɰ 
 

ſǴǿ@ɻ6�ſɞŨ@4(6<+
 #&-ü�,¬Ǘū+��ɖ+*;4

� � 

� ŔĐťĈ(�&üý*�ʆł@ʬ�4� ȄƮýĆȳĤÊĆȊ�ýƩ³ ĩ
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