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Ȇʺȅ� ȝɓ 

 

� Np3��.ȩǆȓȭȳy mast cell tumor : MCT 5́ʶʬŃ3ǭǝ#EǱȶ4Ŝř

ȳǩʸ7-21%ʹ/�EʸKiupel et al., 2004 �́ȺŁǯ35
MCT5
ʘĳǯ3ǭǝ!

ĘǽǯÐʚ3BDƟƲ#E«ŜřŃ4Ǩ±�C
ęǭř/ÊǭIȡDɷ!
 C35

ʃʞɰǿIǻ!ȼƪǯȖʁIɵEǨ±21Ƥ�2ȖʁIǻ#ʸRogers K.S., 1996 �́

ǧǛȕȠģǯ35
¤ÕBDGrade�ʸ«ŜřŃ 
́	ʸ�ŜřŃ 
́
ʸʶŜřŃʹ

3Ïʯ F.�DʸPatnaik grading system; PatnaikÏʯ 
́ȺŁǯ2ŜřŃIëƉ

!.�E0ȥ�CF.�Ey Patnaik et al., 1994 �́Grade�5ȳǩȓȭ�ǵǱÉ3ʘ

ĳ!.�EeNy/�D
Grade	/5ǵǱÉ�CǵǱĘ80ȳǩȓȭ�ƼǊ!.�

E�
ȓȭ4ǥĉř5«���F3Ĭ!.
Grade
5Grade	0õƤ3ǵǱĘ84

ƼǊ¾öIǻ#�
ȓȭ4ǥĉř�ʶŃ/
ƞÏɊÀ@ʶʬŃ3ɛ?CFE�!�!


ɶĿ/5
SabettiC�Ŷÿ!.�E�Ƭʝ4GradeÏʯ�
�Ƭʝ4GradeÏʯB

D@�ŌIƩǺ3ǻ!.�EðȮř�ǻþ F.�EʸSabetti et al., 2015 �́&�/

KiupelC(2010)3B+.
ƞÏɊÀAęƞ
ěŉƞIø#Eȳǩȓȭ�ę�ɛ?CF

EMCTIHigh-grade 
&F¤ĘILow-grade3Ïʯ#E�ƬʝÏʯ�Ŷÿ F(

ʸKiupel grading system; KiupelÏʯ �́<(
Ǳ�ȕȠ3ʘĳ!.ǭǝ#EMCT

5ȺŁǯ3«ŜřŃ/�EǨ±�ę��0�C
Patnaik0Kiupel4ÏʯIʄŖ%

$
ǱȶMCT05àÒ!. subcutaneous MCTʸǱ�MCTʹ0!.Ïʯ FE

ʸNewman et al., 2007; Thompson et al., 2011 �́ 

Np4ǱȶMCT/5
ȓȭɩÉʭȌ4ǂı
N/Cƭ4ĕÜ
ƞÏɊÀ4ĕÜ21


ƒÏß2ȩǆȓȭ4ŉɩIëƉ!.�E0ȥ�CFEǔŒ�
ŜřŃ�ʶ�2E3ō

+.ʶʬŃ3ɛ?CFE�0�C
ʶŜřŃ4MCT3��.5
ȳǩȓȭ4ÏßI

ũÓ!
ƒÏß2ǕŠIȚŰ#EÓŏƧƣ�Ģć#E�0��Ǆ F
 C3�FC

4ÓŏƧƣ�
ȳǩȓȭ4ĕƫAƼǊ214Ŝřŉɩ4ǭǙ3@ʔ�!.�EðȮř

�ǻþ FE�!�!2�C
�FC4ÓŏƧƣ3ʔ!.5�ƈ2ǎ�ę�� 
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Ʃļ2ȩǆȓȭ5
ɹ ʵɼɆŀȓȭy HSCs ǡ́Ƙ4ȓȭ/�D
HSCs5GATA-1/-2


PU.13B+.ʴʵ�/ȩǆȓȭÕʲȓȭ3Ïß!(ŌʸHarigae et al., 1998; Walsh 

et al., 2002 
́Ɇƽ3B+.ÇɮIŐǜ!
ƩǶ!(ƓƠȕȠÉ/úą4őıǜĔ3

Ŗ".ŢǑȩǆȓȭ80Ïß#E0ȥ�CF.�Ey Tshori and Nechushtan., 2012 �́

!�!2�C
ɶĿ
Fate mapping model3BEɒƙ/5
Ǳȶ4ȩǆȓȭ5
yolk 

sacǡƘ4ȓȭ
�B7aorta-gonad-mesonephros (AGM)ǡƘ4HSCs�ȬǝƑ3

Ǳȶ3ǿÝ!
Ǳȶ3ĳć! ʐ�ĭûIŰ,ȩǆȓȭÕʲȓȭ�C
ȁ�4Ąġ3B

+.ƧȮǯ3ŢǑ!(ȩǆȓȭ80Ïß#E�0�ƈC�02+.�Ey Dahlin and 

Hallgren, 2015 �́ 

ȩǆȓȭ4Ïß�ŢǑ35
ŀȓȭĄġʸstem cell factor: SCFʹ�Ə@ʍɎ2Ąġ

41,0ȥ�CF.�D
îĩ¬/�E c-KitI !.SCF�®ǟ#E�03B+.

ȩǆȓȭ4Ïß�ŢǑ�¶ɿ FEʸReguera et al., 2000; Lewis et al., 2013 �́ C

3
IL-3AIL-9@<(
ȩǆȓȭ4ÏßAĕƫI¶ɿ#E�0�ǷCF.�Ey Biscoff 

et al., 2007 �́Np4ǱȶMCT3��.@
ȳǩȓȭ3��ESCF4ǭǙ�ȳǩ4

ŜřÝŠ3ʔɽ!.�E�0�ďù F.�EʸAmagai et al., 2014 �́<(
c-Kit

ʆ§ġ4ȃǏėǥ�ʶʬŃ/ǝ".�E�0IƈC�02+.�D
�U�mʢ³Ģ

ř3ĥļǯ2 c-Kit4]Yn��Y�ȳǩȓȭ4ǭǝAɿĴ3ƾ�ʔ�!.�E@4

0ȥ�CF.�EʸLondon et al.,1999 �́!�!2�C
ǧǛȕȠģǯŜřŃ3BE

Ïʯ04ǳʔř5«�
<(
c-Kit4ǭǙ5
:0J14NpǱȶMCT4ȳǩȓȭ

3ɛ?CFE�0�C
MCT4ÏßÓŏ3��ESCF/c-Kit]Yn��Y4ʔ�5

&F:1ʍɎ/52�@40ȥ�CFE�<(
tl4ȩǆȓȭȳA systemic 

mastocytosis3��.5
IL-3îĩ¬�\x�ohlʸCD123ʹ4ǭǙ�ɛ?CF

E�
ȳǩřȩǆȓȭ4Ïß04ʔɽř5«�y Pardanani et al., 2015; 2016 �́�4

(?
MCTȓȭ4ÏßÓŏ3
¡4Ąġ�ƾ�ʔ�!.�EðȮř�ʶ�� 

� ɆȊÉǱĕƫĄġʸVEGF -́A5ňÛ2ɆȊƃǝĄġ/
�3ÉǱȓȭ�ǭǙ!.

�D
VEGF-A4îĩ¬y VEGFRs 3́ȗô#E�03B+.
ɆȊÉǱȓȭ4ʀɫ
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Aĕƫ
ɆȊƃǝI¶ɿ#EʸFerrara et al., 2003; Folkman, 2006 �́:×ʯ3��

.5
VEGF-A0ɑüř��E2ȁʯ4VEGFRsʸFlt-1ʸVEGFR-1 ,́ Flk-1

ʸVEGFR-2ʹ́ �õĥ F.�E�ɆȊÉǱȓȭ3��.5
VEGF-A/Flk-1]Yn

��Y��3ɆȊÉǱȓȭ4ĕƫI�ɿ#E�03B+.ɆȊƃǝI¶ɿ#E

ʸFerrara et al., 2003 �́�Ƅ
Flt-135
ȓȭĘm�N�4=�CƣŢ FEÏƳ

ĉʸðǈĉʹ0
ȓȭĘm�N�
ȷɥɻm�N��B7ȓȭÉm�N��CƣŢ 

FEȷȗôĉ42,4ʅūǯ_y�N]�YLNcwR���Ģć!
È3
VEGF-A

04ɑüř�Flk-14Ȑ10¹ʶ��
ȷȗôĉ4��ʋß]Yn�5Flk-1BD@

ʢļ3«�ʸFerrara et al., 2003; Shibuya, 2001 �́<(
ÏƳĉFlt-15VEGF-A

0ȗô#E�0/
ȷȗôĉFlt-1AFlk-104ȗôIʖĨ#Edecoy receptor0!

.ƧȮ!.�E0ȥ�CF.�EʸPurpura et al., 2008 �́ C3
ÏƳĉ�B7ȷ

ȗôĉFlt-15Flk-10�ʏ¬IŉŢ#E�03B+.
VEGF-A /Flk-1]Yn��

YIũÓ#E�0�ǷCF.�D
ɆȊÉǱȓȭ3��.@
Flt-15VEGF-A /Flk-1

]Yn��Y3BEɆȊƃǝIũÓ#Ey Bahramsoltan et al, 2010; Cai et al, 2012 �́

�4(?
Flk-10Flt-14ǳ�®ǟ3B+.VEGF-A4®ǟ5Óŏ F.�E@4

0ȥ�CF.�E� 

� VEGF-A5
Ɇƽȓȭ4Ïß3��.@ʍɎ2¿�Iŭ+.�Ey Carmeliet et al, 

1996; Ferrara et al, 1996 �́VEGF-A5
ʭȌǚȏ�B7ɪɀǚȏȓȭ3��.
Õ

ʲȓȭ�C4ÏßI¶ɿ#EʸDikov et al, 2001; Gabrilovich et al, 1998 �́ C3


Flt-10Flk-14ǳ�®ǟ4Ģć@ďù F.�D
HSCs3��.5
VEGF-A/Flk-1

]Yn��Y5 HSCs Ȼ¬4ȓȭĕƫ0ǝĢƋʓI¶ɿ#E43Ĭ!ʸDias et al, 

2000; Gerber et al, 2002; Santos et al, 2004 
́VEGF-A/Flt-1]Yn��Y5HSCs

4ÏßI¶ɿ#EʸGerber et al., 2002; Hattori et al., 2002 �́<(
��±ǚȏȓȭ

3��.5
VEGF-A/Flt-1]Yn��Y5 pro-Bȓȭ�C pre-Bȓȭ84ÏßI¶

ɿ#E�
�Ƅ
VEGF-A/Flk-1]Yn��Y5
�FIũÓ#Ey Huang et al, 2007 �́ 

� ȩǆȓȭ3��.@
IgE3BEÔǋA«ʋȑǕŠ3B+.VEGF-A4ǭǙ�ɜį
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 FE�0�ǷCF.�DʸBoesiger et al., 1998; García-Román et al., 2010 
́ȩǆȓȭ

ǡƘ4 VEGF-A �Ù½ƲǬAɆȊƃǝ3ʔ�!.�E�0�ǻþ F.�E

ʸBoesiger et al., 1998; Artuc et al., 1999; Szukiewicz et al., 2005 �́ C3
DetorakiC

ʸ2009ʹ5
tlȪȩǆȓȭ3��.Flt-1AFlk-1�ǭǙ!
VEGF-A /Flt-1�B

7 VEGF-A /Flk-1 ]Yn��Y3B+.ȩǆȓȭ4ʀɫ�¶ɿ F.�E�0Iď

ù!.�E�!�!
ȩǆȓȭ4Ïß�ŢǑʁȀ3��EVEGF-A
Flt-1�B7Flk-1

4ʔ�5ƈC�/52��Np4ǱȶMCT3��.5
VEGF-A
Flt-1�B7Flk-1

4ǭǙ�ďù F.�E�
ȳǩȓȭ4ȕȠģǯŜřŃAȺŁǯ2ÝŠ04ʔɽř5

ɛ?CF.�2�ʸRebuzzi et al., 2007; Thompson et al., 2016 �́�Ƅ
Np4Ǳ�

MCT3��.5
ȺŁǯ3ŜřŃ4ʶ�ȳǩ/ Flk-10��ʋß Flk-14ǭǙ��

ɿ!.�E�0�ďù F.�EʸDa Silva et al., 2017 �́!�!2�C
�FC4

ǸȂ3��.ơȒ!(Ǩ±ž5ıž/�D
<(
ȳǩȓȭ4ÏßŃ04ʔɽř3,

�.5ơȒ F.�2�� 

� �4(?
ƔǸȂ3��.5
NpǱȶMCTǨ±4ȕȠģǯŜřŃ
�B7&4

ȕȠģǯǔŒIň�ëƉ!.�EMCTȓȭ4ÏßŃ0
MCTȓȭ3��EVEGF-A

0 VEGFRs 4ǭǙ04ʔɽřIƈC�3!
 C3ȩǆȓȭ4Ïß3Ĭ#E

VEGF-A0VEGFRs4®ǟIƈC�3#E�0Iǲǯ0!(� 

� Ȇ2ȅ/5
NpMCT3��.
ȕȠģǯŜřŉɩ4ǭǙ3Ĭ#EVEGF-A
Flk-1

�B7 Flt-1 4ʔ�IƈC�3#E�0Iǲǯ0!
Np MCT Ǩ±3��E MCT

ȓȭ/4VEGF-A
Flk-1�B7Flt-14ǭǙ0
PatnaikÏʯ
KiupelÏʯ�B7

c-Kit ȓȭÉĳć±e��3B+.Ʊĥ FEȕȠģǯŜřŃ
�B7 Ki-67 0

Proliferative cell nuclear antigenʸPCNAʹ4ǭǙ3B+.õĥ FEȓȭĕƫƷř

04ʔɽIɒƙ!(� 

� Ȇ3ȅ/5
MCTȓȭ4Ïß�ŢǑŃ3Ĭ#EVEGF-A�B7Flk-14ʔ�Iƈ

C�3#Eǲǯ/
ȩǆȓȭ4ȓȭɩÉʭȌ4ǔř
�B7ȩǆȓȭ4ȯʭȌ3ʔɽ

!.ǭǙ#E GTP ȗôe�±X Gαi1 0ƧȮǯ3ŢǑ!(ȩǆȓȭ�Ǟǝ#E MC 
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Tryptase4ǭǙ0
VEGF-A
Flk-1�B7Flt-14ǭǙ04ʔɽ3,�.ơȒ!(� 

� Ȇ4ȅ/5
ƩļǱȶȩǆȓȭ4Ïß�ŢǑ3��EVEGF-A
Flk-1�B7Flt-1

4ʔ�IƈC�3#E(?3
ȬǝƑ
ƃǝġ�B7ŢǑƑ4�hl3��EǱȶȩ

ǆȓȭ4Ïß�ŢǑʁȀ/4VEGF-A
Flk-1�B7Flt-14ǭǙIơȒ!(� 

� Ȇ5ȅ/5
ȩǆȓȭ4Ïß3Ĭ#EVEGF-A/Flk-1]Yn��Y4®ǟIƈC�

3#E(?3
�O_ʴʵǡƘȩǆȓȭy mBMMC Íǟ�.VEGF-A�B7Flk-1 

inhibitor4ǀÜĦʳIɇ�
ÏßʔɽĄġ4ǭǙ4ėßIơȒ!(� 

� Ȇ6ȅ/5
Ç.4ȅ4ȗƚIî�
MCT�B7ȩǆȓȭ3��EVEGF-A�B

7îĩ¬4ǭǙ
�B7&4Ïß3ʔɽ#EƧȮ3ʔ#EȜôǯ2ȥīIɇ+(� 
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Ȇ2ȅ� Np4Ǳȶȩǆȓȭȳ3��EɆȊÉǱĕƫĄġy VEGF -́A0&4îĩ¬

4ǭǙ0ȕȠģǯàÓŃ04ʔɽ 

 

2-1� İł 

� Np3��.Ǳȶȩǆȓȭȳy mast cell tumor : MCT 5́ǧǛȕȠģǯ35
�Ƚ

ǯ3�ƬʝÏʯʸPatnaikÏʯʹ<(5
�ƬʝÏʯʸKiupelÏʯʹ3Ïʯ FE�

Patnaik Ïʯ/5
ȳǩȓȭ�ǵǱÉ3ʘĳ#E Grade�ʸ«ŜřŃ 
́ȳǩȓȭ�

Ǳ�ȕȠ3ƼǊ#E	y �ŜřŃ �́B7
ȳǩȓȭ�ƞǥĉAʶ�N/CƭIǻ#


ʸʶŜřŃ 3́Ïʯ FEy Patnaik et al., 1984 �́KiupelÏʯ/5ʶ¹ǘ10ɐʎ3

��.ʾ¸¤�4ƞÏɊÀ
3 ¸¤�4ęƞȓȭ@!�5
3 ¸¤�4ěŉƞȓȭ4

�$F��ɛ?CF(ĐôI High-grade 3
&4¡5 Low-grade 3Ïʯ FE

ʸKiupel et al., 2010 �́<(
�$F4Ïʯ3��.@
Ǳ�ȕȠ3ʘĳ#EMCT

5&4Ïʯ�ʄŖ F$
subcutaneous MCTʸǱ�MCTʹ3Ïʯ#E��Ƅ
ɶ

Ŀ/5
ŀȓȭĄġʸSCFʹ4îĩ¬/�E c-Kit4ȓȭÉĳć±e��0MCT4

ŜřŃ3ǳʔř��E�0�ďù F.�Ey Costa et al., 2007 �́ÅǦȕȠßģ3B

+.
c-KitʜřëŖ4ĳćPattern5Pattern�
	

43ȁʯ3Ïʯ F
Pattern

	

/5
Êǭ
ô¯Ǩ3B+.ǝĢƑʓ�ƈC�3ǂı#E�0@ďù F.�

EʸKiupel et al., 2004 �́c-Kit pattern�/5ȓȭȷ34=ʜřëŖ�ɛ?CF
ȓ

ȭɩ35ʜřëŖ�:0J1ɛ?CF2��Pattern	/5ȓȭɩ3ʭȌǕ4ʜřë

Ŗ�Žɏ FE�Pattern
/5ȓȭɩÉ37ǉř4ʜřëŖ�ɛ?CFEy Kiupel et 

al., 2004 �́<( c-kitʆ§ġ4ėǥ� c-Kit4Śļǯ2SCFʢ³Ģř��ʋßIņ�

ɬ�#�0�ďù F.�D
�F� MCT ǭǝ4Ąġ4 1 ,0ȥ�CF.�E

ʸLondon et al., 1999; Reguera et al., 2000; Riva et al., 2005 �́!�!2�C
ǧǛ

ȕȠģǯŜřŃ3BEÏʯ04ǳʔř5«�
<(
c-kit4ǭǙ5
:0J14Np

Ǳȶ MCT 4ȳǩȓȭ3ɛ?CFE�0�C
MCT 4ÏßÓŏ3��E SCF/c-Kit

]Yn��Y4ʔ�5&F:1ʍɎ/52�@40ȥ�CFE� 
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� ɆȊÉǱĕƫĄġʸVEGF -́A4ǭǙ5Ƥ�2ȳǩ3��.ǭǙ
ƧȮ!.�E�

0�ɛ?CF.�EʸSiemeister et al., 1998; Veikkola et al., 2000; Giles, 2001; 

Gerber and Ferrara, 2003 �́ę�4 in vitro4ǸȂ3B+.VEGF-A0&4îĩ¬

/�EFlk-14]Yn��Y�ȓȭ4ʀɫAĕƫ
L�l�]_ũÓ3BEȓȭǝĢ

3ʔ�!.�E�0�ƈC�32+.�Ey Dias et al., 2000 �́<(VEGF-AA&4

îĩ¬ʸVEGFRsʹ4ǭǙ�tlANp4ȳǩ4ĕĚ3ʔH+.�E�0@Ï�+.

�EʸBrown et al., 1993; Yoshiji et al., 1997; Kato et al., 2007; Yonemaru et al., 2006 �́ 

� NpMCT3��.@
NpÑ£čʱMCTȓȭANpMCTȓȭƝ/VEGF-A


Flt-1
Flk-14ǭǙ�ɛ?CF.�DʸRebuzzi et al., 2006 
́ C3ɶĿDa Silva

Cʸ2017ʹ� subMCT3��. Flk-10��ʋß Flk-1�ʶǭǙ!.�D
&4ǭ

Ǚ�ǝĢƑʓ4ǂı0ʔɽ!.�E�0Iǻ!(�!�!
Np4 MCT 3��E

VEGF-A�B7VEGFRs4ǭǙ0ȳǩ4ȕȠģǯŜřŃ04ʔɽř3,�.5ƒ)

3Ï�+.�2��&4(?Ɣȅ/5
MCT3��EVEGF-A
Flt-1�B7Flk-1

4ǭǙ0ȕȠģǯÏʯʸPatnaikÏʯ�B7KiupelÏʯ 
́�B7 c-Kit pattern0

4ʔɽřIƈC�3!(�<(Ʃļ2Np4Ǳȶȩǆȓȭy MC 3́��EVEGF-A


Flt-1�B7Flk-14ǭǙ3,�.ơȒ!
MCTȓȭ04ʂ�IƈC�3!(� 
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2-2� ƕƁ0Ƅƴ 

 

2-2-1� ƩļǱȶȕȠ4Ŵƕ�B7ǧǛȕȠÐǒ4®ɍ 

� Ɣȅ3��EÝǓĦʳ5Ç.ƆƔǗáǝûǽģĚģÝǓĦʳğý¦4ŨɛIʸŨɛ

Ǥñ: 30K-10ʹIŎ.ɇ+(�Np4ƩļǱȶ
Ȱ
ȱȹ
Ȫ�B7țȷ53ʪ4N

p�CŴƕ!
Ǳȶ54%±�}��L�ktm/0.1M��ʋȟɈƽ/�ƍĆĥ!(�

&4¡4ȹā4ÍǛ3ʔ!.52-2-33ǻ!(� 

� 92Ǩ±4MCT5ƆƔǗáǝûǽģĚģ¢ĵáǪa�e��B7ǗáɒÖģżħ0

ʔɽ4�EÝǓǧʙ�CŶ² F(�ǧǛȕȠ5 4%±�}��L�ktm/0.1M �

�ʋȟɈƽ/ 1ƍĆĥ!(�ƩļǱȶ�B7MCTĆĥ F(ȕȠ5ļƴ3ō+.±

�wM�ÞĊ!(�<(
43Ǩ±4±�wM�x�hX5ķŧĚģǧǛģżħBDŶ

Î F(�#9.4±�wM�x�hX�C 3µm4ÐǒI®ɍ!
z�lV]���

QS^�ʸHEʹƛȿ�B7
óÅǦȕȠßģ3ǟ�(� 

 

2-2-2� MCT4ǧǛȕȠģÏʯ 

� MCTȕȠÐǒ5ļƴ3ō+.HEƛȿIɇ�
Patonaik Cy 1984 4́ÏʯƄƴ3

ō+.ƼǊ
ƞęŉř
ĸȓȭ4Øô�B7ÏɊÀȈ3Ď-�
ǱȶMCTIGrade

��
3Ïʯ!(�<( KiupelCʸ2004ʹ4Ïʯ3Ď-�.�Ƭʝ/4Ïʯ@ɇ2

+(�<(
Ǳ�ȕȠ3ȳǩȓȭ�ʘĳ#EMCT5Ǳ�MCT3Ïʯ!(�ÏɊÀ

5ʶ¹ǘ10ɐʎ3��EžITO�l!
1ɐʎ3��EžIɔȉ!(� 

 

2-2-3� Western blotting3BEɒƙ 

� ǟ�(Ū¬4Np4ȕȠ04�ĹřIɞ9E(?3Western blottingIɇ2+(�

e�±Xɩ4ėřIʕ�(?ʸKohara et al., 2015 
́10% TCA3B+.Ćĥ!(N

p4Ȱy c-Kit 
́ȱȹy VEGF-A 
́Ȫy Flt-1 
́țȷy Flk-1 5́
0�3.2% Triton 

X-100/8M Ĳȑ/}�^nN`!(Ō
1%^gSl�Nl��/ʇÂ!(�ƨ3mk
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]�ǹʋ�gO�IÜ�
pHI�ř3ɌƩ!
ðǈß!(Ǔɩ5SDS��LX��

L�mZ� cy-Kit, 10%; VEGF, 12%; Flt-1 and Flk-1, 6%ʹ3.ʡƮƵÝ!
PVDF

��x��ʸMilliporeʹ3ɰË!(�PVMF ��x��5 500mM NaCl / 0.1% 

Tween-20 / 20mMl�_ȟɈƽ pH7.4y TBST /́ƶƹ!
1% ECL Blocking Agent

ʸGE Healthcare /́TBST/ 4�3.�ƍëŖ %(�&4Ō��x��5
TBST

3BDƶƹy 5Ïʓ	3ă !́
¤�4ǌŃ4ó�ƨŪ¬0ļǃ/1ƋʓëŖ %(ˀ

Ū c-Kit O\W��X��n�Ū¬y 1 :1000, Dako 
́ŪVEGFO\W��X��n

�Ū¬ʸ1:1000, Santa Cruz 
́ŪFlt-1O\W��X��n�Ū¬ʸ1:2000, Santa 

Cruz 
́ŪFlk-1�O_�qX��n�Ū¬y 1:2000, Santa Cruz �́ƨ3TBST3B

Dƶƹy 5Ïʓ	3ă !́(Ō3HRPƥɢŪO\W Ig�r��X��n�Ū¬y GE 

Healthcare;  c-Kit, VEGF-A,  Flt-1ʹ@!�5HRPƥɢŪ�O_ Igti^��X

��n�Ū¬y GE Healthcare; Flk-1 0́ļǃ/1ƋʓëŖ %(�&4Ō
ECL Prime 

Detection SystemʸGE HealthcareʹIǟ�.ßģǭÄIŝɬ %
LAS-4000 mini

3B+.ơÎ!(� 

  

2-2-4� MCT4 c-KitÅǦȕȠßģǯơȒ
c-Kit patternÏʯ 

� ȯ±�wM�Ō
ȕȠÐǒI 0.3%ʁʋßƯȑƯ/�eq��3.ÉĄř|�SV]

f�bƷřIʖĨ!(Ō
0.01M��ʋȟɈǝǛʰēƯʸPBS, pH7.2ʹ/ 5Ï 3ă

$,ƶƹ!(�&4Ōʡġ��^500Wʸ5Ïʓ	3ăʹÍǛI0.01MXQ�ʋȟɈ

ƽy pH6.0 �́/ɇ�
ŪèIɨƷß!(�ħǃ320ÏʓȢ�(Ō3Ê70.01M PBS

3BDƶƹʸ5Ïʓ	3ăʹ!
&4Ō4% Block Aceʸʠç×Ƣʹ/1Ƌʓx�hV

�YIɇ+(�&!.�ƨŪ¬/�EŪ c-KIT O\W��X��n�Ū¬ʸ1:300, 

DAKO /́0.01M PBSIļǃ/�ƍëŖ %(�ƨ30.01M PBS/ƶƹʸ5Ïʓ	3

ăʹŌ
�ƨŪ¬uSg�ƥɢŪO\W IgG�W IgGʸENVISION, DAKOʹ/1Ƌ

ʓëŖ %(�0.01M PBS/ƶƹʸ5Ïʓ	3ăʹŌ
^L�q{�g^�ʸDABʹ

ǈƽʸENVISION, DAKOʹIǟ�.ǭȿ %
Ū¬ëŖʈªIðɐß!(�5Ïʓ
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ƸƯ/ƶƹ!ɃǢƯIɻ!.�CĬƭƛȿ4(?3z�lV]��/ƞ4ƛȿIɇ+

(�&4Ō
5ÏʓƸƯ/ƶƹ!ɃǢƯIɻ!.�CȯƯ
ɺœ
ĮÆIɇ+(� 

� ƛȿ!(Ǩ±4Ðǒ5 c-Kit pattern��
3Ïʯ!(�ȳǩÉ4ȳǩȓȭ4�*

60%¤��ǻ#PatternI&4Ǩ±4 c-Kit pattern0!(�c-Kit pattern�5ȓȭȷ

�3
c-Kit pattern	5ȓȭɩ�3ʭȌǕ3
c-Kit pattern
5ȓȭɩ37<Jř3

ʜřëŖ�ɛ?CF(� 

 

2-2-5� MCT4VEGF-A
Flk-1
Flt-1ÅǦȕȠßģǯơȒ 

� 2-2-40õƤ3ÉĄř|�SV]f�bʖĨIɇ+(Ō
0.01M PBS/ƶƹʸ5Ï

ʓ	3ă !́
ŪèɨƷß4(?30.01M XQ�ʋȟɈƽy pH6.0 �́/1Ƌʓǃƻ

ʸ65� Í́Ǜ!(�20Ïʓļǃ/Ȣ�(Ō30.01M PBS/ƶƹy 5Ïʓ	3ă !́


10%Ʃļ�WɆǁʸt_lwKN�ʹ/1Ƌʓx�hV�YIɇ+(�&!.ó�ƨ

Ū¬5¤�4ǌŃ3ĺʌ!
ļǃ/�ƍëŖ %(ˀ ŪVEGFO\W��X��n�

Ū¬y 1:100, Santa Cruz /́0.01M PBS
ŪFlk-1�O_�qX��n�Ū¬y 1:200, 

Santa Cruz /́0.01M PBS
ŪFlt-1O\W��X��n�Ū¬y 1:200, Santa Cruzʹ

/0.01M PBS
ŪKi67�O_�qX��n�Ū¬ʸ1:500, ABCAM /́0.01M PBS


ŪPCNA�O_�qX��n�Ū¬ʸ1:2,000, Santa Cruz /́0.01M PBS�&4Ō5

2-2-40õƤ3Ū¬ëŖʈª4ðɐß�B7Ĭƭƛȿ
ȯƯ
ɺœ
ĮÆIɇ+(� 

� ȳǩȓȭÉ4ȳǩȓȭ3��. 60%¤��ʜřëŖIǻ!(Ǩ±IʜřǨ±0!

(� 

 

2-2-6  ƩļǱȶMC�B7MCTǨ±4Ki67
PCNAÅǦȕȠßģ 

� 2-2-5�B7 2-2-60õƤ4Ɨ¥�Ƅƴ/ǭȿ</ɇ�
ƯƶIɇ+(�&4Ō
2

Ïʓ3%ʉʋIɻ!.�C1%L�]L�x��y AB /́3%ʉʋƽ/10Ïʓƛȿ!(�

&4Ō3%ʉʋ/ƛȿƽIɁ0!.�C
Ưƶ
ȯƯ
ɺœŌ3ĮÆ!(� 

� Ki67
PCNAÈ3
ʶ¹ǘ10ɐʎ3��EABƛȿʜř�,
ƞÉÅǦëŖ�ʜ
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ř4ȓȭžIɔǄ!(� 

 

2-2-7  ƩļǱȶMC3��E c-Kit
VEGF-A
Flk-1�B7Flt-14ÅǦȕȠßģ 

� 2-2-5�B72-2-60õƤ4Ɨ¥�Ƅƴ/ǭȿ</ɇ�
ƯƶIɇ+(�&4Ō
2-2-6

0õƤ4Ƅƴ/ABƛȿIɇ�
Ưƶ
ȯƯ
ɺœŌ3ĮÆ!(�2-2-4�2-2-7/4

ÅǦȕȠßģ4Ɨ¥5Table 23<0?(� 

 

2-2-8� ƩļǱȶMC3��EVEGF-A/MC Tryptase�B7 c-Kit/Flk-1
MCT3�

�EVEGF-A/Flk-14ɅÄ�ʍÅǦȕȠßģ 

� ȯ±�wM�Ō
0.01M PBS/ƶƹy 5Ïʓ	3ă !́
ŪèɨƷß4(?30.01M 

XQ�ʋȟɈƽʸpH6.0ʹ�/1Ƌʓǃƻʸ65�ʹÍǛ!(�20Ïʓļǃ/Ȣ�(Ō

30.01M PBS/ƶƹy 5Ïʓ	3ă !́
5%Ʃļ�WɆǁy t_lwKN� /́0.01M 

PBS/1Ƌʓx�hV�YIɇ+(�&!.¤�4ȕ=ôH%4ƿô�ƨŪ¬Iļǃ

/�ƍëŖ %(ˀMC:ŪVEGFO\W��X��n�Ū¬ʸ1:100ʹ�B7ŪMC 

Tryptase �O_�qX��n�Ū¬ʸ1:100 
́Ū c-Kit O\W��X��n�Ū¬

ʸ1:100ʹ�B7Ū Flk-1�O_�qX��n�Ū¬ʸ1:100 ;́MCT: ŪVEGFO\

W��X��n�Ū¬ʸ1:100ʹ�B7ŪFlk-1�O_�qX��n�Ū¬ʸ1:100 �́

ƨ30.01M PBS/ƶƹy 5Ïʓ	3ă Ṓ
ŪO\WIg�r��X��n�Ū¬y 1:250, 

Invitorogenʹ�B7Ū�O_ Ig�W��X��n�Ū¬ʸ1:250, Invitrogenʹƿô

�ƨŪ¬/2ƋʓëŖ %(�0.01M PBS/ƶƹʸ5Ïʓ	3ăʹŌ
BZ-X Viewer

�B7BZ-X AnalyzerIǟ�.ɒƙ!(� 

 

2-2-9  αɔɒƙ 

� VEGF-A
Flt-1�B7Flk-14ǭǙ5 x2ơĥ3B+.
ǧǛȕȠģǯÏʯ
c-Kit 

pattern
ƞÏɊÀ
Ki67�B7
PCNA3BEMCT4ŜřŃ04ʔɽIαɔģǯ

3ơȒ!(�



Antibody Blocking Host species Dilution  Supplier Article No. 

Anti-c-Kit 4% Block Ace Rabbit,  
polyclonal 1:300 (1:100)* Agilent, Santa 

Clara, CA., U.S.A. A4502 

Anti-VEGF-A 5% goat serum Rabbit,  
polyclonal 1:100 Cloud-Clone, 

Katy, TX., U.S.A. LAA143Ca71 

Anti-Flk1 10% goat serum Mouse, 
monoclonal 1:200 (1:100)* Santa Cruz, Dallas, 

TX., U.S.A.  sc-393163 

Anti-Flt1 2% Block Ace Rabbit,  
polyclonal 1:200 (1:100)* Santa Cruz, Dallas, 

TX., U.S.A.  sc-316 

Anti-MC Tryptase (10% goat serum)*  Mouse, 
monoclonal 1:100 Santa Cruz, Dallas, 

TX., U.S.A.  sc-59587 

Anti-Ki67 10% goat serum Rabbit,  
polyclonal 1:500 ABCAM, 

Cambridge, U.K. ab15580 

Anti-PCNA� 4% Block Ace� Mouse, 
monoclonal� 1:20,000�

Agilent, Santa 
Clara, CA., 

U.S.A. 
M0879�

Table 2. ���������

12�

*()���	
����
�	���
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2-3� ȗƚ 

 

2-3-1� Western blottingɒƙ 

� c-Kit
VEGF-A
Flt-1
Flk-14óŪ¬Ç./Np4ȕȠ04�Ĺř�ɛ?CF(

ʸFigure 2-1 �́tlA�O_
Np/ďù F.�EB�3ʸYee et al., 1993; 

Thompson et al., 2016 
́Ū c-KitŪ¬5Np4Ȱ/150kDa
ŪVEGF-AŪ¬5N

p4ȱȹ/24kDa048kDa4r�m�ơÎ F(�<(ŪFlk-1Ū¬5Np4țȷ

/230kDa
190kDa
150kDa43,4r�m�
ŪFlt-1Ū¬5Np4Ȫ/180kDa

4r�m�ơÎ F(ʸWen et al.,1997; Adham and Coomber, 2009; Thompson et 

al., 2016 �́ 

 

2-3-2� Np4ƩļǱȶMC3��EVEGF-A�B7Flk-14ǭǙ 

� VEGF-A 4ǭǙ5ƞ/52�ȓȭɩ3ɛ?CF(ʸ62.3�7.5%; Figure. 2-2A �́

MC Tryptase0VEGF-A4ɅÄ�ʍÅǦȕȠßģ/@VEGF-A4ȓȭɩ3��Eǭ

Ǚ�Ǻɛ F(y Figure 2-2C~F �́�Ƅ/Flk-14ǭǙ5ȩǆȓȭ4ƞÉ3ɛ?CF


ȓȭɩ35ɛ?CF2�+(ʸ57.3%�10.4%; Figure 2-2B �́Flk-10 c-Kit4ɅÄ

�ʍƛȿ3��.@ Flk-14ǭǙ5ƞÉ3Ǻɛ F(ʸFigure 2G-J �́<( Flt-1


Ki67�B7PCNA4ǭǙ5ɛ?CF2�+(� 

�  

2-3-3� MCT4ǧǛȕȠģǯÏʯ
c-Kit patternÏʯ�B7ĕƫȮ4ɘ  ́

� Ç135Ǩ±4�*
122Ǩ±�ǱȶMCT
13Ǩ±�Ǳ�MCT3Ïʯ F(� 

� 122Ǩ±4MCT5PatnaikÏʯ/5Grade�� 14±
Grade	86±
Grade


�22±/�D
KiupelÏʯ/5Low-grade593±
High grade529±/�+(�

<(ǱȶMCT 122Ǩ±I c-Kit pattern/Ïʯ#E0 Pattern��30±
 Pattern

	�83Ǩ±
Pattern
�9Ǩ±/�+(ʸTable 2-1 �́ 

� Ǳ�MCT 13Ǩ±I c-Kit pattern/Ïʯ#E0 Pattern��5±
 Pattern	�
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8Ǩ±/�+(ʸTable 2-2 �́ 

� ǱȶMCT2C73Ǳ�MCT5�$F@Ki67510ɐʎ3��EǭǙȓȭž�0


0<N<30
30�N3
PCNA5PCNAʜřMCTȓȭ4ØôI0
0<N<5
5�N3

Ïʯ!(ʸTable 2-1
2-2 �́ 

�  

2-3-4  MCT3��EVEGF-A
Flt-1�B7Flk-1ÅǦȕȠßģ 

� VEGF-A5ƩļǱȶMC05ǥ2D
ʜřëŖ5ȓȭɩ)�/2�
ƞÉ3@ɛ?

CF(y Figure. 2-4 �́ǱȶMCT4PatnaikÏʯGrade�/54Ǩ±y 28.6% 
́Grade

	/5 16Ǩ±ʸ18.6% 
́Grade 
/5 14Ǩ±ʸ63.6%ʹ/ʜř/�+(�Kiupel

ÏʯLow-grade/519Ǩ±ʸ20.4% 
́High-grade/515Ǩ±ʸ51.7%ʹ/ʜř/

�+(�<( c-Kit patternÏʯ/5 Pattern�/54Ǩ±ʸ13.3% 
́ Pattern	/

528Ǩ±y 33.7% 
́ Pattern
/57Ǩ±y 77.8% /́ʜř/�+(y Table 2-1 �́ 

� MCT414Ǩ±3��.Flt-14ǭǙ5ȓȭɩÉ3ɛ?CF(�PatnaikÏʯGrade

�/53Ǩ±y 21.4% 
́Grade	/58Ǩ±y 9.3% 
́Grade 
/53Ǩ±y 13.6%ʹ

/ʜř/�+(�KiupelÏʯLow-grade/511Ǩ±ʸ11.8% 
́High-grade/53

Ǩ±ʸ10.3%ʹ/ʜř/�+(�<( c-Kit patternÏʯ/5 Pattern�/5 3Ǩ±

ʸ10.0% 
́ Pattern	/5 9Ǩ±ʸ10.8% 
́ Pattern
/5 2Ǩ±ʸ22.2%ʹ/ʜ

ř/�+(ʸTabele 2-1 �́ 

� Flk-14ʜřëŖ5ƩļǱȶMC0ǥ2D
ȓȭɩ�B7ƞÉ/ɛ?CF(y Figure. 

2-5 �́Flk-15
PatnaikÏʯGrade�/5 4Ǩ±ʸ28.6% 
́Grade	/5 36Ǩ±

ʸ41.9% 
́Grade 
/512Ǩ±y 54.6% /́ʜř/�+(�KiupelÏʯLow-grade

/537Ǩ±ʸ39.8% 
́High-grade/515Ǩ±ʸ51.72%ʹ<( c-Kit patternÏʯ

/5 Pattern�/5 6 Ǩ±ʸ20.0% 
́ Pattern	/5 39 Ǩ±ʸ47.0% 
́ Pattern


/57Ǩ±ʸ77.8%ʹ/ʜř/�+(� 

� <(�FC4ǭǙ3ʔ!.ǧǛȕȠģǯÏʯ�B7 c-Kit pattern Ïʯ04ʔɽř

Ix2ơĥ/ơȒ!(0�G
GradeÏʯ/5VEGF-A3��.Grade
/¡4Grade
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BD@ǭǙ�ƐŞ/�+(ʸp<0.05 �́<( c-Kit patternÏʯ3��.5
VEGF-A

4ǭǙ5 Pattern
5��B7	y p<0.005 /́ƐŞ/�D
Flk-14ǭǙ5Pattern

	�B7
�Pattern�3Ĭ!.ƐŞ/�+(ʸp<0.01 �́<(VEGF-A4ǭǙ5ƞ

ÏɊÀ�7¸¤�4Ǩ±3��.ƐŞ3ǭǙ!.�(y p<0.01 �́�Ƅ/Flt-14ǭǙ

5�$F3��.@ƐŞĹ5ɛ?CF2�+(�¤�4k�e5Ç.Table 2-13ǻ

!(� 

� <( 13Ǩ±4Ǳ�MCT3��.5
VEGF-A5 5Ǩ±ʸ38.5% 
́Flk-15 5Ǩ

±ʸ38.5% 
́Flt-15 2Ǩ±ʸ15.4%ʹ/ʜř/�+(�VEGF-A�B7Flk-14ǭ

Ǚ5 c-Kit pattern	/Pattern�BD@ƐŞ/�+(ʸp<0.05ʹy Table 2-2 �́ 

 

2-3-5  VEGF-A�B7Flk-14ɅÄ�ʍÅǦȕȠßģ 

� VEGF-A�B7Flk-1ÅǦȕȠßģ/ǱȶMCT 22Ǩ±y Grade�: 1Ǩ±
	: 12

Ǩ±

: 9Ǩ±; Low-grade: 12Ǩ±
High-grade: 10Ǩ±; c-Kit pattern�:1Ǩ±


	: 16Ǩ±

: 5Ǩ±ʹ�B7
Ǳ�MCT5Ǩ±3��.
VEGF-A�B7Flk-1

�ʜř/�+(�0�C
VEGF-A�B7 Flk-14ɅÄ�ʍÅǦȕȠßģIɇ+(�

&4ȗƚ
Ç.3��.ȳǩȓȭ3��.VEGF-A�B7Flk-14ÈǭǙ�ɛ?CF

(y 97.9�6.9%ʹyFigure 2-6 �́<(&4ǭǙʈª3,�.ơȒ!(0�G
VEGF-A

�B7Flk-1�$F@ȳǩȓȭ4ȓȭɩ�B7ƞÉ3��.&4ǭǙ�ɛ?CF(� 

� ǱȶMCT422Ǩ±3,�.
VEGF-A�B7Flk-1ÈǭǙ0GradeÏʯ�B7

c-Kit patternÏʯ04ʔɽřI x2ơĥ/ơȒ!(0�G
PatnaikÏʯGrade



KiupelÏʯHigh-grade
�B7 c-Kit pattern Pattern
5&F'F&4¡BD@È

ǭǙ�ƐŞ/�+(ʸp<0.001 �́<(Ǳ�MCT45Ǩ±/5
c-Kit pattern	3�

�.ƐŞ3ÈǭǙ�ɛ?CF(ʸp<0.05 �́ 
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Fig5re 2-1 ���JSZ"$GJ��� 
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Figure 2-2 SZJ���'%�!&I:=PVEGF-A:NLFlk-1J�� 
A:4�'%�!&I:9E!&,IVEGF-AJ��<+MOQC7 
B: �'%�!&I:9E�
IFlk-1J��<+MOQC7 
aABcR^UR_\^`4�)d A6BJVT`^[`: 20µmb 
C-F: MC tryptase:NLVEGF-AJ*�	.��"$��7�'%�!&I:9
EMC tryptaseaC6#b:NLVEGF-AaD6-bJ��K!&,I+MOQCaF636
�2b7�
a1bI:=P��K+MOQH;DC7 
G-J: c-Kit:NLFlk-1J*�	.��"$��7�'%�!&I:9Ec-KitaG6
1b0�J%�!&I:9EFlk-1aH6#bJ��K�
(I6]W_X)I+MOQC7 
aC-JJVT`^[`: 10µmb 

VEGF-A MC-tryptase DAPI Merge 

C D E F 

VEGF-A+AB Flk-1+AB 

A B 

Merge c-Kit Flk1 DAPI 

G H I J 
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Fig�re 2-3 c-Kit Pattern+S 
A: c-Kit pattern����c-KitP4-3�BFI�1/��
�	 
B: c-Kit pattern����c-KitP4-3�BFL*�RA8�K����	 
C: c-Kit pattern����c-KitP4-3�BFL*��64�K����	 
(542: � < � < ����#!�#: 20µm)�

Pattern I Pattern II Pattern III 

A B C 
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Figure 2-��MCT��
�VEGF-AF:CE,0 
A: MCTG<BF��
��BFL�4�7*�VEGF-A�F:P4-3�K��
��	 
B: VEGF-A(-);'��
��OLBF�BFL�F:P4-3�K����	 
(A�B: U@Q: MCTG<BF�>@Q: OLBF���#!�#: 20µm) 
C-E: VEGF-A�J(F:CE,0	BFL*�4�7*(DAPI: D)�VEGF-A( �
"�)�F:-3�K����	 
(>@Q: MCTG<BF���#!�#: 20µm)�

Merge 

C 

DAPI VEGF-A 

VEGF-A(+) 

A 

VEGF-A(-) 

B 

D E 
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Merge DAPI 

C 

Flk1 

Flk1(+) 

A 

D E 

Flk1(-) 

B 

Fig�re 2-5 MCT��
�Flk-1F:CE,0 
A: MCTG<BF��
��BFL�4�7*�	lk-1�F:P4-3�K����	 
B: Flk-1(-);'��
��*?BF�BFL�F:P4-3�K����	 
(A�B: U@Q: MCTG<BF�>@Q: OLBF���#!�#: 20µm) 
C-E: Flk-1�J(F:CE,0	BFL*�4�7*(DAPI: D)�Flk-1( �"�)
�F:-3�K����	 
(>@Q: MCTG<BF���#!�#: 20µm)�
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Merge Flk1 VEGF-A 

A B C 

Figure 2-6 MCT��
�VEGF-A�4�Flk-1J(&NF:CE,0 
Flk-1(A�D)�4�VEGF-A(B�M)�.$G<BF*�BFL�4�7*�=9(C�
T)��
���K����	>@Q: MCTG<BF���#!�#: 20µm	 
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N VEGF-A (%) Flt-1 (%) Flk-1 (%) VEGF-A/
Flk-1 (%) 

?HMCT� 122 34 (27.9) 14 (11.5) 52 (42.6) 22 (18.0) 

Patnaik+S� I 14  4 (28.6)   3 (21.4)  4 (28.6)   1 (  7.1) 

VGradeW� II 86 16 (18.6)   8 (  9.3) 36 (41.9) 12 (14.0) 

III 22  14 (63.6)a   3 (13.6) 12 (54.6)   9 (40.9)a 

Kiupel+S� Low 93 19 (20.4) 11 (11.8) 37 (39.8) 12 (12.9) 

High 29   15 (51.7)b   3 (10.3) 15 (51.7)  10 (34.5)b 

Mitotic figures 0≤N<7 101 22 (21.8) 11 (10.8) 42 (41.6) 14 (13.9) 

7≤N 21 12 (57.1)c   3 (14.3) 10 (47.6)   8 (38.1)c 

c-Kit pattern I 30   4 (13.3)   3 (10.0)  6 (20.0)   1 (  3.3) 

II 83 28 (33.7)   9 (10.8) 39 (47.0)e  16 (19.3)f 

III 9    7 (77.8)d   2 (22.2)   7 (77.8)e    5 (55.6)d 

Ki67 0 22   9 (40.9)   2 (  9.1) 12 (54.6)   6 (27.3) 

0<N<30 40   7 (17.5)   6 (15.0) 17 (42.5)   5 (12.5) 

30≤N 18   9 (50.0)   3 (16.7)   7 (38.9)   5 (27.8) 

PCNA 0 25   9 (36.0)   3 (12.0) 10 (40.0)   6 (24.0) 

0<N<5 64  11 (17.2)   5 (  7.8) 27 (42.2)   7 (10.9) 

5≤N 33  14 (42.4)   6 (18.2) 15 (45.5)   9 (27.3) 

Table. 2-1 SZJ�'MCTI:=PVEGF-A6Flt-1:NLFlk-1J���

a) p<0.05 vs  Grade I and II, b) p<0.01 vs Low-grade,  c) p<0.01  vs Mitotic counts 0≤N<7, d) p<0.005 vs c-Kit 
pattern I and II,  e) p<0.01 vs c-Kit pattern I,   f) p<0.05 vs c-Kit pattern I 
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N VEGF-A(%) Flt-1(%) Flk-1(%) VEGF-A/
Flk-1(%) 

?%MCT 13   5 (38.5)   2 (15.4)   5 (38.5)   5 (38.5) 

Mitotic figures 0≤N<7 10   4 (40.0)   1 (10.0)   3 (30.0)   4 (40.0) 

7≤N 3   1 (33.3)   1 (33.3)   2 (66.7)   1 (33.3) 

c-Kit pattern I 5   0 (  0.0)   0 (  0.0)   0 (  0.0)   0 (  0.0) 

II 8     5 (62.5)*   2 (25.0)     5 (62.5)*     5 (62.5)* 

III 0   0 (  0.0)   0 (  0.0)   0 (  0.0)   0 (  0.0) 

Ki67 0 4   1 (25.0)   0 (  0.0)   1 (25.0)   0 (  0.0) 

0<N<30 4   3 (75.0)   1 (25.0)   3 (75.0)   3 (75.0) 

30≤N 3   1 (33.3)   1 (33.3)   1 (33.3)   1 (33.3) 

PCNA 0 4   3 (75.0)   1 (25.0)  2 (50.0)   2 (50.0) 

0<N<5 6   2 (33.3)   1 (16.7)  2 (33.3)   2 (33.3) 

5≤N 3   0 (  0.0)   0 (  0.0)  1 (33.3)   0 (  0.0) 

Table. 2-2 SZJ��MCTI:=PVEGF-A6Flt-1:NLFlk-1J���

*) p>0.05 vs c-Kit pattern I  
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Flk-1(+) VEGF-A(+)/
Flk-1(+) (%) 

VEGF-A(-)/
Flk-1(+) (%) 

?HMCT� 52 22 (42.3) 30 (57.7) 

Patnaik+S� I 4  1 (25.0)   3 (75.0) 

VGradeW� II 36 12 (33.3) 24 (66.7) 

III 12    9 (75.0)a   3 (25.0) 

Kiupel+S� low 37 12 (32.4) 25 (67.5) 

high 15   10 (66.7)b   5 (33.3) 

Mitotic figures 0≤N<7 42 14 (33.3) 28 (66.7) 

7≤N 10   8 (80.0)   2 (20.0) 

c-Kit pattern I 6   1 (16.7)   5 (83.3) 

II 39 16 (41.0) 23 (59.0) 

III 7    5 (71.4)c   2 (28.6) 

Table. 2-3 SZJ�'MCTI:=PVEGF-A/Flk-1J	�� 

a) p<0.05, vs Grade II, b) p<0.05,  vs Low-grade, c) p<0.05, vs c-Kit pattern I 
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Flk-1(+) VEGF-A(+)/
Flk-1(+) (%) 

VEGF-A(-)/
Flk-1(+) (%) 

?%MCT  5   4 (80.0)   1 (20.0) 

Mitotic figures 0≤N<7 3  3 (100.0)   0 (  0.0) 

7≤N 2   1 (50.0)   1 (50.0) 

c-Kit pattern I 0  0 (  0.0)   0 (  0.0) 

II 5   4 (80.0)  1 (20.0) 

III 0  0 (  0.0)  0 (  0.0) 

Table. 2-4 SZJ��MCTI:=PVEGF-A6Flt-1:NLFlk-1J���
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2-4� ȥī 

� Ɣȅ3��.
MCTȓȭ3��EVEGF-A4ǭǙ5
PatnaikÏʯ
KiupelÏʯ


�B7c-Kit pattern3BEȕȠģǯŜřŃ4ʶ�MCT3��.ƐŞ3ę�ɛ?CF


Flk-14ǭǙ5 c-Kit pattern3BEȕȠģǯŜřŃ4ʶ�MCT3��.ƐŞ3ę�

ɛ?CF(�KiupelCʸ2004ʹ5 c-Kit pattern	�B7
�MCT4Êǭǘ0ǝĢ

ǘ4«�3ʔɽ!.�E�0IƈC�3!
CostaCʸ2007ʹ5 c-Kit pattern0ȕ

ȠģǯŜřŃ�B7ȳǩ4ȓȭĕƫ4ʔɽIƈC�3!(��FC4�0�C�ă4

VEGF-A0 Flk-14MCTȓȭ3��EǭǙ5
MCT4ŜřŉɩǭǙ3ʔ�!.�

E@40ȥ�CF(��  

VEGF-A 5
ȁ�4ǜĔ�/ʢȳǩřȩǆȓȭ�C@Ǟǝ F
ɆȊƃǝI¶ɿ!

.�E�0�ƈC�02+.�EʸBoesiger et al., 1998; de Souza Junior et al., 

2015; Detoraki et al., 2009; McHale et al., 2019 �́ C3
ȩǆȓȭ3��E

VEGF-A4ǭǙ5y�_eY��^�E2
[�g[l�v�ŻÎ}����B7IgE

3BEÔǋ3B+.¶ɿ FEʸBoesiger et al., 1998; Abdel-Majid and Marshall., 

2004; Cao et al., 2005 �́ɶĿ
SCF/c-Kit]Yn��Y3B+.ǱȶǡƘȩǆȓȭ3

��EVEGF-A4ǭǙ�ĕÜ#E�0�ďù F.�EʸMcHale et al., 2019 �́�ă

4ȗƚ/5
ŜřŃ4ʶ�MCTǨ±3��.
VEGF-A4ǭǙ�ƐŞ3ɛ?CF(�

HalseyCʸ2017ʹ5
ʶŜřŃ4MCT/5
��ʋß c-Kit4ĕÜ�ǝ".�E�0

IƈC�3!.�E��4(?
ƔǸȂ3��.@ʶŜřŃ4 MCT /5 SCF/c-Kit

]Yn��Y�ĕÜ!
VEGF-A 4ǭǙI¶ɿ!.�EðȮř�ǻþ FE�<(

VEGF-A4ǭǙ3ʔ!.
MCT0ƩļǱȶȩǆȓȭ3��.&4ǭǙ4ĳć�ǥ2+

.�(�MCT/5ȳǩȓȭ4ȓȭɩ�B7ƞ3��. VEGF-A4ĳć�ɛ?CF(

�
Ʃļ4Ǳȶȩǆȓȭ3��.5
ȓȭɩ34=ɛ?CF(�VEGF4ƞÉǿɇ5

«ʋȑ�3��.Large-VEGF-Ay L-VEGF-A �́CÏʟ F( 180L�qʋ�C2E

e�±Xɩ/�D
ȱȓȭǫA×ȵǫ3��.&FC4Ʃļȓȭ0ƭɱ!.VEGF4

ƞÉǿɇ�ĕÜ!.�E�0�ďù F.�Ey Rosenbaum-Dekel et al., 2005 �́<(Ɇ
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ȊÉǱȓȭ3��.@Ù½ƲǬ0 VEGF ƞÉǿɇ4ʔɽ�ǻþ F.�EʸLi and 

Keller, 2000 �́ChengCʸ2018ʹ5
L-VEGF144�ęŉřȸɀȳ3��.ȓȭÏɊ¶

ɿĄġ0!.ȳǩȓȭ4ĕƫI¶ɿ!.�EðȮřIǻ!(��FC4�0�C

L-VEGF-A�B7ƞÉVEGF-A�ȳǩ4ŮĚAŢʐ3ʔ�!.�E�0�ǻþ F.

�D
�ăMCT/ɛ?CF(ƞÉVEGF-A4ǭǙ@ȳǩ4Ŝřŉɩ4ǭǙ3ʔ�!

.�EðȮř�ȥ�CFE� 

� ȳǩȓȭ3BEVEGF-AǞǝ3BEɆȊÉǱȓȭ4Ʒř5ȳǩɆȊƃǝAȳǩɿɇ

3ʔ�!.�EʸSiemeister et al., 1998; Veikkola et al., 2000; Giles, 2001; Gerber 

and Ferrara, 2003; Shinkaruk et al., 2003 �́�4�0�C
MCT ȓȭ3��E

VEGF-A4Ǟǝ�MCT4ɆȊƃǝAĕĚ3ʔ�!.�E�0�ǻþ FE�!�!

2�C
VEGF-A5<(Flt-1AFlk-1I !(±�X�N�AS�lX�N���y

3B+.ȳǩȓȭȻɮ4ĕƫĄġ0!.®ǟ!.�E�0�ďù F.�E

ʸSiemeister et al., 1998; Veikkola et al., 2000; Giles, 2001; Gerber and Ferrara, 

2003 �́�ă4ȗƚ/5VEGF-AIǭǙ#Eȳǩȓȭ4:0J1/Flk-14ǭǙ�ɛ

?CF.�D
VEGF-A�Flk-1I !(S�lX�N���y/®ǟ!.�E0ȥ

�CFE�<( VEGF-A -y /́Flk-1ʸ+ʹMCT Ǩ±/ȳǩÉ4ȞȚɀȓȭAɆȊÉ

Ǳȓȭ3��. VEGF-A4ǭǙ�ɛ?CF(�0�C
VEGF-A5±�X�N��

�y3B+.@ȳǩȓȭ4Flk-13®ǟ!.�E0ȥ�CFE� 

� tl4ŘřʴʵřǮɆǧABȓȭřŘř��±ǚřǮɆǧȓȭ214ɼɆāȳǩ3

��.
VEGF-A/Flk-1]Yn��Y5ȳǩȓȭ4ĕƫAǝĢ
ʀɫIĕň#Ey Dias 

et al., 2000 �́<(
Flk-15Ʃļ�B7ȳǩßȩǆȓȭ3��.@ǭǙ�ďù F.

�EʸRebuzzi et al., 2007; Detoraki et al., 2009; Thompson et al., 2015; Da Silva et 

al., 2017 �́Np4 subMCT3��.
��ʋßFlk-1�B7ÇFlk-14ʶǭǙ�ƈ

C�3ǝĢǘI«� %.�D
Flk-1 ]Yn��Y4Ʒřß� MCT 4Ŝřŉɩ4

ǭǙ3ʔ�!.�E�0�ǻþ F.�EʸDa Silva et al., 2017 �́ C3tl4Ȫ

�CÏʟ F(Ʃļȩǆȓȭ0tlȩǆȓȭǮɆǧȓȭƝ3��.VEGF-A/Flk-1]
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Yn��Y4Ʒř�ȓȭʀɫI¶ɿ!.�E�0�ďù F.�EʸSantos and 

Dias, 2004; Detoraki et al., 2009 �́!�!
MCTĕƫȮ4ɘ´0!.ǟ�(Ki67

�B7 PCNA04VEGF-A
Flk-1ǭǙ
�B7VEGF-A/Flk-1ÈǭǙ3��.ʔ

ɽ5ɛ?CF2�+(��FC4�0�C
�ă4MCT4ȗƚ�C5Flk-1y +  ́ MCT

ȓȭ3��.ʀɫȮ���E�03B+.Ǳ�ȕȠƼǊ0�+(Ŝř4ŲÝIǻ!.

�EðȮř�ȥ�CFE�!�!
Flk-10VEGF-A�Ƅ@!�5�Ƅ4ǭǙIɗƂ

ĎǇ460,0#E35
 C3ɚȓ2ǝǓģǯŲÝʸÊǭǘ
��±ȋɰǿ
ǝĢ

Ƒʓʹ04ʔɽIơȒ#EŕɎ��E� 

� Ʃļ4Ǳȶȩǆȓȭ3��.
Flk-1 4ÅǦʜřëŖ�ȓȭɩ/52�ƞÉ3ɛ?

CF(��Ƅ/
MCTȓȭ/5ȓȭɩ�B7ƞÉ4�Ƅ/ɛ?CF(�Flk-15¡4

îĩ¬0ǥ2D
ɆȊÉǱȓȭ3��.ȓȭɩ4Q�md��É3&4ę��ɦɄ 

F.�EʸGampel et al., 2019 �́ C3ȓȭɩÉFlk-15VEGF-A4Ôǋ3B+.

Ʒřß!
ÉǱ�ʋßȄȑôŢʊȑʸeNOSʹA shear stress3B+.ƞÉ3ɳɸ 

FE�0�ďù F.�EʸDougher and Terman, 1999; Feng et al., 1999; Santos 

et al., 2007 �́<(tl��q���B7BȓȭřŜř��±ȳ3��.
Flk-14ȓ

ȭɩÉ/4ǭǙ5śȦ4�Ō4�Ⱦ0ʔɽ!.�EʸAlberto et al, 2005; 

Giatromanolaki et al, 2008; Pisacane and Risio, 2005 �́Pisacane0Risioʸ2005ʹ

5VEGF4Ǟǝ5Ⱦř4��q��/@ɛ?CFE�
Flk-1�ȓȭɩ0ƞ3ĳć!

.�E45ʶŃ2ƼǊřIǻ#Ŝř��q��/�E�0Iďù!.�E��FC4

�0�C
NpMCT3��.@ȓȭɩÉ/4Flk-1ǭǙ5ȳǩ4ɿɇ3Ī�!.�

EðȮř�ǻþ FE� 

� �ă4ɅÄ�ʍÅǦȕȠßģ3��.
VEGF-Aʸ+ /́Flk-1ʸ+ʹǨ±4ȳǩȓȭ

/4VEGF-A0Flk-14ÈǭǙ�Ǻɛ F(�ǧǛȕȠģǯÏʯ�B7c-Kit pattern

Ïʯ4�$F3��.@
ŜřŃ�ʶ�Ǩ±3��. VEGF-A -y /́Flk-1ʸ+ʹ0ƭ

ɱ!.
VEGF-Aʸ+ʹ/Flk-1ʸ+ʹÈǭǙ4 MCT �ƐŞę�+(�0�C


VEGF-A/Flk-14S�lX�N�]Yn��Y�MCTȳǩ4ŜřŉɩǭǙ3ʔ�!
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.�EðȮř�ǻþ FE�ɶĿ4ǸȂ/
VEGF-A/Flk-1ȓȭÉS�lX�N��

�y5ȓȭĘS�lX�N���y05ǥ2E]Yn��YȖɭI !.®ǟ!.�

E�0�ǻ F.�EʸSantos and Dias, 2018 �́tlɼɆŀȓȭ�B7ŘřǮɆǧ

ȓȭ3��.5
ȓȭÉS�lX�N�5ȓȭ4ǝĢ�B7ĕƫ@!�5&4�$F

�Iĕň %E�
ȓȭĘS�lX�N�@!�5±�X�N���y/5õƤ4®

ǟ5:0J1
@!�5Ç�ɛ?CF2�+(y Dias et al., 2000; Gerber et al., 2002; 

Santos and Dias, 2018 �́Kampeny 2012 5́
ȓȭɩÉFlk-14ǭǙ�VEGF-A/Flk-1

4ȓȭÉS�lX�N�]Yn��Y3ʍɎ/�E�0Iǻþ!.�E��ă4ÅǦ

ȕȠßģ4ȗƚ
:0J14VEGF-Ay + /́Flk-1y + ḾCT3��.
ȓȭɩÉVEGF-A

0ȓȭɩÉ Flk-1 4Èĳć�ɛ?CF(��4(?
Np4Ǳȶ MCT 3��.5

VEGF-A/Flk-14ȓȭÉS�lX�N�Ƨƣ�ȳǩɿɇ3ʔ�!.�EðȮřIǻ!

.�E�@!F2��!�!�FC4ȓȭɩ3��EǭǙ4ɚ!�®ǟ3,�.5Ï

�+.�2�� 

� Ɣȅ3��.
VEGF-A�B7 Flk-14ǭǙ
�B7VEGF-A0 Flk-14ÈǭǙ

Iǻ#MCT5
ȕȠģǯŜřŃ�ʶŃ/�E�0�ƈC�02+(��4�0�C

MCTȓȭ4Ŝřß3VEGF-A�B7Flk-1�ʔ�!.�EðȮř�ǻþ F(�<

(
Np4ƩļǱȶȩǆȓȭ3��.5ȓȭɩÉVEGF-A�B7ƞÉFlk-14=ɛ?

CF(�
NpMCT3��.5
VEGF-A�B7Flk-1�ȓȭɩÉ0ƞÉ3ĳć!

.�E�0�ƈC�02+(�VEGF-A �B7 Flk-1 4ȓȭÉĳćʈª4ėß�


MCT4ɿĴ3Ī�!.�EðȮř�ǻþ F(� 
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Ȇʼȅ� Np4Ǳȶȩǆȓȭȳ3��EɆȊÉǱĕƫĄġy VEGF-A �́B7VEGF

îĩ¬-2ǭǙȳǩȓȭ4ÏßŃ 

 

ʼ�ʺ� İł 

�Ƚǯ3
ŜřŃ4ʶ�ȳǩȓȭ5«Ïß/�E�0�ǷCF.�Dy Abhimanyu, 

2017 
́MCT3��.@
ʁ ŜřŃ4ȳǩȓȭ5ȓȭɩÉʭȌ4ǂı
N/Cƭ4ĕÜ


ƞÏɊÀ4ĕÜ21ƒŢǑ2ȩǆȓȭ3ʯ©4ŉŠģǯǔŒIǻ!.�EʸSimoes 

and Schoning, 1994 �́�4(?
ʁ ŜřŃ4MCT3��.5
Ʃļ2Ïß�ŢǑ4

Óŏ�ėß!
ƒÏß2ǕŠIȚŰ#E�To`��Ģć!.�E�0��Ǆ F


 C3�FC4ÓŏƧƣ�
ȳǩȓȭ4ĕƫAƼǊ214Ŝřŉɩ4ǭǙ3@ʔ�!

.�EðȮř�ǻþ FE�Ǳȶ4ȩǆȓȭʸMCʹ4ÏßAĕƫ35
ŀȓȭĄġ

ʸSCF 0́SCFîĩ¬ c-Kit�ƾ�ʔ�!.�E�0�ǷCF.�E�
«ŜřŃ�

B7ʶŜřŃI÷?ĚʈÏ4MCT/ c-Kit4ǭǙ�ɛ?CF.�D
MCT4ÏßŃ

0 c-Kit4ǭǙ35ƐŞ2ʔɽř5ɛ?CF2�� C3MCT3��.5
c-Kitʆ

§ġ4ȃǏėǥ�ʶʬŃ/ǝ".�E�0�ƈC�02+.�D
�U�mʢ³Ģř

3Śļǯ2 c-Kit 4]Yn��Y�ȳǩȓȭ4ǭǝAɿĴ3ƾ�ʔ�!.�E@40

ȥ�CF.�EʸLondon et al.,1999 �́!�!2�C
ǧǛȕȠģǯŜřŃ3BEÏ

ʯ04ǳʔř5«�
MCT4ÏßŃ04ʔɽř5«�@40ȥ�CFE��4(?


MCTȓȭ4ÏßÓŏ3
¡4Ąġ�ƾ�ʔ�!.�EðȮř�ʶ�� 

Ʃļ2ȩǆȓȭ5
ɹ ʵɼɆŀȓȭy HSCs ǡ́Ƙ4ȓȭ/�D
HSCs5GATA-1/-2


PU.13B+.ʴʵ�/ȩǆȓȭÕʲȓȭ3Ïß!(ŌʸHarigae et al., 1998; Walsh 

et al., 2002 
́Ɇƽ3B+.ÇɮIŐǜ!
ǝǶ!(ƓƠȕȠÉ/úą4őıǜĔ3

Ŗ".ŢǑȩǆȓȭ80Ïß#E0ȥ�CF.�Ey Tshori and Nechushtan., 2012 �́

!�!2�C
ɶĿ
Fate mapping model3BEɒƙ/5
Ǳȶ4ȩǆȓȭ5
yolk 

sacǡƘ4ȓȭ
�B7aorta-gonad-mesonephros (AGM)ǡƘ4HSCs�ȬǝƑ3

Ǳȶ3ǿÝ!
Ǳȶ3ĳć! ʐ�ĭûIŰ,ȩǆȓȭÕʲȓȭ�C
ȁ�4Ąġ3B
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+.ƧȮǯ3ŢǑ!(ȩǆȓȭ80Ïß#E�0�ƈC�02+.�Ey Dahlin and 

Hallgren, 2015 �́ 

ƏȔǯ3ŢǑ!(ȩǆȓȭ5
tl/5TryptaseI÷>MCT0Tryptase0

chymase4�$F@ę�÷>MCTC3Ïʯ FE Iyrani et at., 1986 �́�Ƅ/�O

_/5ȩǆȓȭ4Ïʯ5ȩǆȓȭ4Ģćʈª3B+.2ȁʯ3Ïʯ F.�D
�3

Ǳȶ214ȗôȕȠ3Ģć#E@4IȗôȕȠĉȩǆȓȭʸCTMC 
́ȪAȴȊ4ȍ

ȷĶ3Ģć#E@4Iȍȷĉȩǆȓȭy MMC 0́!.�Ey Enerbäck, 1974 �́<(

�O_4ȩǆȓȭ5ʭȌ�4y�jSY�T�4ȁʯ�ǥ2+.�D
CTMC/5�

3z±��I
MMC/5[�m�Ng�ǹʋI÷J/�EʸSeldin et al., 1985; 

Razin et al., 1983 �́�4(?
�O_CTMC�B7MMC/5
L�]L�x��

ʸAB -́\w�o�OʸSOʹƛȿ3B+.ȓȭɩÉʭȌ5ǥ2+.ƛȿřIǻ!


CTMC5SOʜřʭȌIÁª3
MCM5ABʜřʭȌIÁª3÷J/�E�0�ƈ

C�02+.�E� C3
CTMC3��.5
ƒŢǑ2CTMC5ABʜřʭȌI

Áª3÷J/�E�
ŢǑ#E3ō+.SOʜřʭȌ�ĕÜ!.��
ŢǑCTMC

/5SOʜřʭȌ�Áª02EʸScott et al., 1964 �́ 

ŢǑȩǆȓȭ5Ƥ�2ʭȌIǝŢ!.�D
�3 IgE4Fcîĩ¬84ȗô3B+.

ʭȌ4ÏƳʸȯʭȌʹ�ņ�ɬ� FEʸOkayama et al., 2008 �́ɶĿ
ȯʭȌ3ʔ

ɽ!.ǭǙ#EGTPȗôe�±X\xeNy4 

Gαi1ȩǆȓȭ4ʭȌÉ35
t_e��Aa�lo�214L��A\NlTN�

�÷<F.�E�
 C3ȩǆȓȭǔǥǯ2y�jL�b/�E Tryptase A

chymase
T�~V]|ygf�b A321@Ģć#EʸPejler et al., 2007; 2010; 

Lundequist et al., 2011 �́Tryptase5Ʒřß!(ȩǆȓȭ3B+.ÏƳ FEȩǆȓ

ȭǔǥǯ2l�y]�Ƥa��y�jL�b/�D
ȓȭĘ�l�hX_4y��e

��l�hX_y�jL�b4ƷřßʸGruber et al., 1989 
́îĩ¬/�Ey�jL

�bƷřßîĩ¬ʸPAR-2ʹI !(ȪȞȚɀȓȭʸAkers et al., 2000ʹAtl4ǵ

ǱÉȞȚɀȓȭ4ĕƫ
�B7�ĉ[��Z�4Ǟǝ4¶ɿʸAbe et al., 1998ʹ21
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4®ǟ�ďù F.�E�tlTryptase35α
β
γ��D
äʏ¬4α-Tryptase

0 β-Tryptase 5ȓȭĘ3ÏƳ FE��Ƅ/z±��3B+.Ăʏ¬IŉŢ#E

β-Tryptase5ȓȭɩ4ÏƳʭȌÉ3ɦɄ Fȩǆȓȭ�Ʒřß FE0ÏƳ F
Ʒ

ř4�ETryptase/�E�γ-Tryptase5ÏƳʭȌ4ȷIźŰ#Ey�jL�b/�

D
ȩǆȓȭƷřßƋ3ȓȭȷ3ǿÝ#EʸCaughty, 2006 �́�O_3��.tl

β-Tryptase 0õȈ/�E0 FE4��O_ʸmʹMCP-6 0 mMCP-7 /�D


mMCP-6
mMCR-7 mRNAǭǙ5CTMC3ǔŒǯ/�Ey Reinolds et al., 1991 �́

MMC3��.5
mMCP-2 mRNAǭǙ�ɛ?CFEʸSerafin et al., 1990 �́Ʒř

ß#E�0/ÏƳ FEMC TryptaseI÷Ɛ!
ȯʭȌȮIø#Eȩǆȓȭ5ƧȮ

ǯ3ŢǑ!.�E0ȥ�CFE� 

� Ȇ2ȅ3��.
ɆȊÉǱĕƫĄġy VEGF -́A�B7VEGF-Aîĩ¬/�EFlk-1

4ǭǙ�
MCT4ŜřŃ0ʔɽ��+(�0�C
VEGF-A�B7 Flk-1�MCT

ȓȭIŜřŉɩIǻ#ƒŢǑ2ǕŠ3ȚŰ %.�EðȮř�ǻþ FE� 

� �4(?
Ɣȅ/5
VEGF-A0Flk-14ǭǙ0MCTȓȭ4Ïß�ŢǑ04ʔɽ

řIƈC�3#Eǲǯ/
ȩǆȓȭ4ȓȭɩÉʭȌ4ǔř
ȩǆȓȭ4ȯʭȌ3ʔɽ

!.ǭǙ#EGTPȗôe�±XGαi14ǭǙ
�B7ƧȮǯ3ŢǑ!(ȩǆȓȭ�Ǟ

ǝ#EMC Tryptase4ǭǙ0
VEGF-A�B7Flk-14ǭǙ04ʔɽ3,�.ơȒ

!(� 
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3-2� ƕƁ0Ƅƴ 

 

3-2-1  ǧǛȕȠÐǒ4®ɍ 

� Ȇ2ȅ/°ǟ!(Ʃļ4Np4Ǳȶ�B7MCTǨ±4ÐǒI°ǟ!(� 

 

3-2-2  AB-SOƛȿ 

� ÐǒIȯ±�wM�Ō
Ưƶ!
2Ïʓ3%ʉʋIɻ!.�C1% AB/ 3%ʉʋƽy pH 

2.5 /́30Ïʓƛȿ!(�&4Ō3%ʉʋ/ƛȿƽIɁ0!.�C
Ưƶ!
0.1N SO

ƛȿƽ/10Ïʓƛȿ!(�&4ŌƯƶ
ȯƯ
ɺœŌ3ĮÆ!(� 

 

3-2-3  Gαi1�B7MC TryptaseÅǦȕȠßģ 

� Ȇ2ȅ0õƤ4Ƅƴ/ÅǦȕȠßģIɇ+(�óŪ¬4Ɨ¥5Table 33ǻ!(� 

 

3-2-4 αɔɒƙ 

� AB-SOƛȿ
Gαi1�B7MC Tryptase4ǭǙ0ǧǛȕȠģǯÏʯ
c-Kit pattern

Ïʯ
ȓȭÏɊÀ
�B7ĕƫȮ04ʔɽřI x2ơĥ3B+.ơȒ!(�<(
AB-SO

ƛȿ
Gαi1�B7MC Tryptase4ǭǙ0VEGF-A�B7Flk-104ǭǙ4ʔɽř

I x2ơĥ3B+.ơȒ!(� 

 

  



Antibody Blocking Host species Dilution  Supplier Article No. 

Anti-Gαi1 10% goat serum Rabbit,  
polyclonal 1:500 ABCAM, 

Cambridge, U.K. ab228623 

Anti-MC Tryptase 2% Block Ace Mouse, 
monoclonal 1:200 Santa Cruz, Dallas, 

TX., U.S.A.  sc-59587 

Table 3. ���������

�4�
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3-3� ȗƚ 

 

3-3-1 AB-SOƛȿ
Gαi1�B7MC Tryptase4ǭǙ0ǧǛȕȠģǯÏʯ 

� Np4Ǳȶȩǆȓȭ5AB-SOƛȿ3B+.ABÁªy AB>SO �́B7SOÁª4

ƛȿřʸAB<SOʹ4�Ƅ�ɛ?CF(ʸFig. 3-1 �́ 

� MCT I AB-SO ƛȿ3B+.ƛȿ!(0�G
ʢƛȿřʸNegative 
́AB>SO


�B7AB<SO4ƛȿř�ɛ?CF(ʸFig. 3-2 �́ 

� AB-SOƛȿ3BEÏʯIǧǛȕȠģǯÏʯ
�B7 c-Kit patternÏʯ04ʔɽI

ɒƙ!(0�G
NpǱȶ MCT /5 Patnaik Ïʯ4 Grade
/
��B7	0

(p<0.05)
KiupelÏʯ/5High-gradey p<0.05ʹ/
AB>SO�B7Negative4ƛ

ȿř�ƐŞ/�+(�<(ƞÏɊÀ�ę�Ǩ±3��.5
Negative2ƛȿř�ƐŞ

3ɛ?CF(ʸTable 3-1 �́�Ƅ/
Ǳ�MCT3��.5
AB-SOƛȿ3Ĭ#Eʔ

ɽ5ɛ?CF2�+(ʸTable 3-2 �́ 

� <(
Gαi1�B7MC Tryptase4ǭǙ0ǧǛȕȠģǯÏʯ4ʔɽ3,�.ɒƙ!

(0�G
Ǳȶ MCT
Ǳ� MCT �$F@ǭǙ0ŜřŃ04ʔɽ5ɛ?CF2�+

(ʸTable 3-3
3-4 �́ 

 

3-3-2 AB-SOƛȿ
MC Tryptase
�B7Gαi1ǭǙ0VEGF-A�B7îĩ¬4ǭǙ 

� NpǱȶMCT 122Ǩ±5
AB<SO�38Ǩ±y 31.1% 
́AB>SO�42Ǩ±y 34.4% 
́

Negative�15Ǩ±y 12.2% /́�+(�AB<SOǨ±/
VEGF-Aʜř55Ǩ±y 13.2% 
́

Flt-1ʜř5 3Ǩ±ʸ7.9% 
́Flk-1ʜř5 9Ǩ±ʸ23.7% 
́VEGF-A�B7 Flk-1

ÈǭǙy VEGF-A/Flk-1 ʜ́ř51Ǩ±y 2.6% /́�+(�AB>SOǨ±/
VEGF-A

ʜř517Ǩ±y 40.5% 
́Flt-1ʜř55Ǩ±y 11.9% 
́Flk-1ʜř526Ǩ±y 61.9% 
́

VEGF-A/Flk-1ÈǭǙʜř515Ǩ±y 35.7% /́�+(�NegativeǨ±/
VEGF-A

ʜř57Ǩ±y 46.7% 
́Flt-1ʜř54Ǩ±y 26.7% 
́Flk-1ʜř59Ǩ±y 60.0% 
́

VEGF-A/Flk-1ÈǭǙʜř5 5Ǩ±ʸ33.3%ʹ/�+(�VEGF-A
Flk-1ǭǙ
�
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B7 VEGF-A/Flk-1 ÈǭǙ5�$F@ AB>SO �B7 Negative 4Ǩ±3��.


AB<SOǨ±BD@ƐŞ3ǭǙ�ɛ?CF(ʸTable 3-5 �́ 

� ƩļǱȶȩǆȓȭ�B7MCTȓȭ3��.
MC TryptaseÅǦëŖ5ȓȭɩÉ3

ʭȌǕ3
Gαi14ÅǦëŖ5ȓȭȷ�3ɛ?CF(ʸFig. 3-1
3-2 �́118Ǩ±4�

*MC Typtaseʜř542Ǩ±/�D
�,VEGF-AǭǙ513Ǩ±y 31.0% 
́Flt-1

ǭǙ58Ǩ±y 19.0% 
́Flk-1ǭǙ517Ǩ±y 40.5% /́�D
MC Tryptase0VEGF-A

�B7îĩ¬4ǭǙ3ʔ!.ʔɽ5ɛ?CF2�+(ʸTable 3-5 �́ 

� 110 Ǩ±4�* Gαi1 ʜř5 46 Ǩ±/�D
�D
�, VEGF-A ǭǙ5 6 Ǩ±

ʸ13.0% 
́Flt-1ǭǙ5 4Ǩ±ʸ8.7% 
́Flk-1ǭǙ5 16Ǩ±ʸ34.8%ʹ/�+(�

Gαi14ǭǙ0 VEGF-A�B7 Flk-1ǭǙ4αɔģǯɒƙ/5
Gαi1ǭǙ�ʛř/

�EĐô
VEGF-A�B7 Flk-14ǭǙ�ʜř/�E¾ö�ɛ?CF(ʸVEGF-A


p<0.005ˀFlk-1
p<0.05ʹy Table 3-5 �́ 

� <(
Ǳ�MCT 3��.5
AB-SO ƛȿ
MC Tryptase
�B7 Gαi1 ǭǙ0

VEGF-A�B7îĩ¬4ǭǙ4ʔɽ5ɛ?CF2�+(ʸTable 3-6 �́



A� B�

AB>SO� AB<SO�

Figure 3-1 ��@C7���
��7AB-SO�  
��@C7���
��48AB>SO*AB<SO�
��7�
-!:<>=+ 
A: AB>SO�
��G(�%H+ 
B: AB<SO�
��G(�%H+ 
C: MC Tryptase$	�
��G(�%H+ 
D: Gαi1$	�
��G(�%H5Gαi1#	�
��G��%H+ 
GBAFEDFI)0µmH�

C� D�

MC Tryptase � Gαi1�

37�



Figure 3-2 MCT7AB-SO� *Gαi1,;9MC Tryptase������ 
MCT7AB-SO� 48Negative*AB>SO*AB<SO73�'7� 	-!:<>3+
���6,.=MCT��760%-�1� 	?27�	7� 	503+ 
A: Negative MCT��+ 
B: AB>SO MCT��+ 
C: AB<SO MCT��+ 
D: Gαi1������+MCT��7���-� />=+ 
E: MC Tryptase������+MCT��7��"�6&��6� />=+ 
GA-E7BAFEDFI50µmH�
�

B�

AB>SO� AB<SO�

C�

Negative�

A�

D� E�

Gαi1� MC Tryptase�

38�



AB-SO staining�

N� AB<SO (%)� AB>SO (%)� Negative (%)�

Patnaik�$� I� 8�   4 (50.0)�   4 (50.0)   0 (  0.0)�

II� 66� 31 (47.0)� 26 (39.4)�   9 (13.6)�

III� 21�   3 (14.3)�  12 (57.1)a�       6 (28.6)b, c�

Kiupel�$� Low� 65� 31 (47.7)� 28 (43.1)�   5 (  7.7)�

High� 27�   4 (14.8)�  14 (51.9)d� 10 (37.0)e�

Mitotic figures� 0≤N<7� 75� 36 (48.0)� 34 (45.3)�   5 (  6.7)�

7≤N� 20�   2 (10.0)�   8 (40.0)�  10 (50.0)f�

c-Kit pattern� I� 27� 13 (48.2)� 11 (40.7)�   3 (11.1)�

II� 59� 23 (39.0)� 26 (44.1)� 10 (17.0)�

III� 9�   2 (22.2)�   5 (55.6)�   2 (22.2)�

Ki67� 0� 18�   7 (38.9)�   8 (44.4)�   3 (16.7)�

0<N<30� 37� 17 (46.0)� 17 (46.0)�   3 (  8.1)�

30≤N� 16�   4 (25.0)�   9 (56.2)�   3 (18.8)�

PCNA� 0� 19�   7 (36.8)�   9 (47.4)�   3 (15.8)�

0<N<5� 50� 25 (50.0)� 20 (40.0)�   5 (10.0)�

5≤N� 26�   6 (23.1)� 13 (50.0)�    7 (26.9)g�

Table 3-1����"MCT	��
AB-SO�#��� !���$�

a: p<0.05 vs Grade II, b: p<0.05 vs Grade I, c: p<0.01 vs Grade II, d: p<0.05 vs 
Low-grade, e: p<0.001 vs Low-grade, f: p<0.001 vs 0≤N<7, g: p<0.05 vs 0<N<5 �

39�



Table 3-2����-MCT	��
AB-SO�#��� !���$�

AB-SO staining�

N� AB<SO (%)� AB>SO (%)� Negative 
(%)�

Mitotic figures� 0≤N<7� 7�   5 (71.4)�   1 (14.3)�   1 (14.3)�

7≤N� 1�   0 (  0.0)�   0 (  0.0)�     1 (100.0)�

c-Kit pattern� I� 4�    4 (100.0)�   0 (  0.0)�   0 (  0.0)�

II� 4�   1 (25.0)�   1 (25.0)�   2 (50.0)�

III� 0�   0 (  0.0)�   0 (  0.0)�   0 (  0.0)�

Ki67� 0� 2�   2 (100.0)�   8 (44.4)�   3 (16.7)�

0<N<3
0� 3�   2 (66.7)�   0 (  0.0)�   1 (33.3)�

30≤N� 2�   0 (  0.0)�   1 (50.0)�   1 (50.0)�

PCNA� 0� 3�   2 (66.7)�   0 (  0.0)�   1 (33.3)�

0<N<5� 5�   3 (60.0)�   1 (20.0)�   1 (20.0)�

5≤N� 0�   0 (  0.0)�   0 (  0.0)�   0 (  0.0)�

�0�



N� Gαi1(%)� N� MC Tryptase (%)�

Patnaik�$� I� 11�   7 (63.6)� 13�   5 (38.5) 

%Grade&� II� 78� 33 (42.3)� 85� 31 (36.5)�

III� 21�   6 (28.6)� 20�   6 (30.0)�

Kiupel�$� Low� 82� 35 (42.7)� 91� 33 (36.3)�

High� 28�  11 (40.7)� 27�  9 (33.3)�

Mitotic figures� 0≤N<7� 64� 38 (59.3)� 28� 37 (37.8)�

7≤N� 7�   7 (100.0)� 81�   5 (25.0)�

c-Kit pattern� I� 26� 11 (42.3)� 9� 10 (35.7)�

II� 75� 32 (42.7)� 98� 24 (29.6)�

III� 9�   5 (55.6)� 20�   5 (55.6)�

Ki67� 0� 28�   8 (28.6)� 29�   5 (25.0)�

0<N<3
0� 36� 20 (55.5)� 38� 14 (48.3)�

30≤N� 13�   5 (38.5)� 51�  11 (21.6)�

PCNA� 0� 18�   3 (16.7)� 23�  10 (43.5)�

0<N<5� 60� 32 (53.3)� 62� 18 (29.0)�

5≤N� 30� 11 (36.7)� 32� 14 (43.8)�

Table 3-3����" MCT	��
Gαi1���MC Tryptase
�6��� !���$�

�1�



N� Gαi1(%)� N� MC Tryptase(%)�

Mitotic figures� 0≤N<7� 9�   6 (66.7)� 10�   3 (30.0)�

7≤N� 2�    3 (100.0)� 3�   0 (  0.0)�

c-Kit pattern� I� 4�   3 (75.0)� 5�   2 (40.0)�

II� 7�   5 (71.4)� 8�   1 (12.5)�

III� 0�   0 (  0.0)� 0�   0 (  0.0)�

Ki67� 0� 3�   2 (66.7)� 4�   2 (50.0)�

0<N<30 4�   3 (75.0)� 4�   0 (  0.0)�

30≤N� 3�   2 (66.7)� 3�   0 (  0.0)�

PCNA� 0� 3�   3 (100.0)� 4�  2 (50.0)�

0<N<5� 6�   4 (66.7)� 6�  1 (16.7)�

5≤N� 2�   1 (50.0)� 3�  0 (  0.0)�

Table 3-	����-MCT	��
Gαi1���MC Tryptase
�6��� !���$�

42�



N� VEGF-A(%)� Flt-1(%)� Flk-1(%)� VEGF-A/
Flk-1(%)�

AB-SO staining� AB<SO� 38�   5 (13.2)�   3 (  7.9)�   9 (23.7)�   1 (  2.6)�

AB>SO� 42�  17 (40.5)a�   5 (11.9)�  26 (61.9)c�  15 (35.7)c�

Negative� 15�    7 (46.7)b�   4 (26.7)�    9 (60.0)d�    5 (33.3)e�

Gαi1� (+)� 46�   6 (13.0) �   4 (  8.7)� 16 (34.8)�   3  (  6.5)�

(-)� 64�  24 (37.5)f�   7 (10.9)�  35 (54.7)g� 19 (29.7)�

MC Tryptase� (+)� 42� 13 (31.0)�   8 (19.0)� 17 (40.5)�   7 (16.7)�

(-)� 76� 19 (25.0)�   6 (  7.9)� 34 (44.7)� 14 (18.4)�

a: p<0.01 vs AB<SO, b: p<0.01 vs AB<SO,c: p<0.001 vs AB<SO, d: p<0.05 vs AB<SO, 
e: p<0.005 vs AB<SO, f: p<0.005 vs Gαi1(+), g: p<0.05 vs Gαi1(+)�

Table 3-5����"MCT	��
AB-SO�#�Gαi1����MC Tryptase
�6� 
VEGF-A������
�6��4�

43�



N� VEGF-A(%)� Flt-1(%)� Flk-1(%)� VEGF-A/
Flk-1(%)�

AB-SO staining� AB<SO� 5�   1 (20.0)�  0 (  0.0)�  1 (20.0)�  1 (20.0)�

AB>SO� 1�   0 (  0.0)�  0 (  0.0)�  0 (  0.0)�  0 (  0.0)�

Negative� 2�   2 (100.0)�  2 (100.0)�  2 (100.0)�  2 (100.0)�

Gαi1� (+)� 8�   4 (50.0) �   2 (25.0)�   3 (37.5)�   3 (37.5)�

(-)� 3�   1 (33.3)�   0 (  0.0)�   1 (33.3)�   1 (33.3)�

MC Tryptase� (+)� 2�   1 (50.0)�  0 (  0.0)�  0 (  0.0)�  0 (  0.0)�

(-)� 0�   0 (  0.0)�  0 (  0.0)�  0 (  0.0)�  0 (  0.0)�

Table 3������-MCT	��
AB-SO�#�Gαi1����MC Tryptase
�6� 
VEGF-A������
�6��4�

44�



 45 

3-4� ȥī 

� Ɣȅ4ȗƚ
Np4ǱȶMCT3��.
ǧǛȕȠģǯÏʯ/ʶŜřŃ4Ǩ±/


ƐŞ3AB>SO�B7AB-SO Negative4ƛȿřIǻ!.�(�0�C
ʁ ŜřŃ4

MCT 5
ȳǩȓȭ�ƒŢǑ/ÏßƬʝ4«�ȳǩȓȭ�ę��0�ǻ F(� C

3
VEGF-A�B7Flk-1IǭǙ!.�EMCT5
AB>SO�B7AB-SO Negative 

MCT3ƐŞ3ę�ɛ?CF(��4(?
VEGF-A�B7Flk-15
ƒŢǑ2ȩǆ

ȓȭ0ʯ©4ŉɩIǻ#ŜřŃ4ʶ�MCT3��.ǭǙ!.�E�0�ǻþ F(�

 C3
Gαi14ǭǙ5
VEGF-A�B7 Flk-14ǭǙIǻ 2�Ǩ±3ƐŞ3ę�

ɛ?CF(�Gαi15
ȩǆȓȭ3��.ȯʭȌ3ʔɽ#E Ge�±Xɩ/�E�0

�ďù F.�D
<(čʱȩǆȓȭ3��.5Ïß�ŢǑ4ɿɇ0È3ǭǙ�ĕÜ

#E�0�ďù F.�EʸTakano et al., 2004 �́¤�4ȗƚ�C
VEGF-A
�B

7Flk-1IǭǙ#Eȩǆȓȭ5ȯʭȌȮ�«�ƒŢǑ2ÏßƬʝ4ȩǆȓȭ4ǔřI

Ɛ!.�E@40ȥ�CF(��4(?
VEGF-A�B7Flk-15
MCTȓȭ4Ï

ß�ŢǑIũÓ!
MCTȓȭIƒŢǑ2ǕŠ3ȚŰ!.�EðȮř�ǻþ F(� 

KiupelCʸ2004ʹ5
NpMCT3��.
MC Tryptase4ǭǙ0ĳťÊǭAȼƪ

ǘ4ĕÜ214MCT4ǝǓģǯŲÝ04ʓ3ʔɽř52��0Iďù!.�E��

ă
ţ�4ơȒ3��.@MC Tryptase 4ǭǙ0 VEGF-A �B7 Flk-1 4ǭǙA

AB-SOƛȿ4±e��04ʔɽř5ɛ?CF2�+(�tlʴʔȋǍ3��.
ɯʴ

ȓȭ/5Tryptaseîĩ¬PAR-2IʶǭǙ!.�DʸXiang et al., 2006 
́Tryptase

IǀÜ#E�03B+.VEGF4Ǟǝ��Ƈ#E�0�ďù F.�Ey Masuko et 

al., 2007 �́ C3tlȞȚɀȓȭ3��.PAR-24ǭǙ�ďù F.�Ey Aker et 

al., 2000; Gruber et al., 2004 �́Ȇ2ȅ3��.
VEGF-AʛřǨ±3��.@ʓɩ

ȓȭ/4VEGF-A4ǭǙ�ɛ?CF(�0�C
Tryptase�MCTÉ4ʓɩȓȭ3

®ǟ#E�03B+.ʓɩȓȭ/4 VEGF-A ǭǙIĕň!.�E4�@!F2��

�Ƅ/ Tryptase 35ȞȚɀȓȭ�C4[��Z��4ǞǝI¶ɿ#E®ǟ@ďù 

F.�EʸAbe et al., 1998ʹ�0�C
MCTÉ/4ȞȚß3ʔ�!.�EðȮř@
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ǻþ FE�!�!
�4B�2ƧȮ3ʔ!.5
MCT ʓɩÉ3Ģć#Eȓȭ4B

Dɚȓ2ǸȂ�ŕɎ/�E� 

� Ɣȅ3��.
Ȇ2ȅ/ƈC�02+(VEGF-A�B7Flk-1IǭǙ!.�EMCT

ȓȭ4ÏßŃ3,�.ơȒ!(�MCT4AB-SOƛȿ4ȗƚ�C
ŜřŃ4ʶ�MCT

ȓȭ3��.5Ïß�ŢǑŃ�«�!.�D
�,VEGF-A�B7Flk-14ǭǙ0Ï

ß�ŢǑŃ0ʔɽ!.�(�0�C
VEGF-A�B7Flk-1ǭǙMCTȓȭ5ƒŢǑ

2ÏßƬʝ4ȩǆȓȭ4řɩI·Ű!.�EðȮř�ǻþ FE� C3 VEGF-A

�B7Flk-1�&4ƒŢǑ2řɩ4ȚŰ3ʔ�!.�EðȮř�ȥ�CF(� 
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Ȇ4ȅ� ǭǝʁȀ4Ǳȶȩǆȓȭ3��EɆȊÉǱĕƫĄġy VEGF- Á�B7&4

îĩ¬4ǭǙ 

 

4-1� İł 

� Ȇ2ȅ/Np4ƩļǱȶȩǆȓȭ3��.5
ɆȊÉǱĕƫĄġAʸVEGF-Aʹ5

ȓȭɩÉ3
VEGF îĩ¬ 2y Flk-1 5́ƞÉ3ǭǙ!.�E�0�ƈC�32+(�

�Ƅ/ŜřŃ4ʶ�ȩǆȓȭȳy MCT ȓ́ȭ/5
�$F@ȓȭɩÉ0ƞÉ4�Ƅ/

ǭǙ�ɛ?CF(��FC4ǭǙʈª4ʂ�3,�.5ȓȭ�ȳǩß#E�03B+

.&4ĳć�ėß#E�0�ǻþ FE�ȳǩȓȭ5Ʃļ2ȓȭ0ƭɱ!.
ƒŢǑ

@!�5ƒÏß2ǕŠ/�E�0�ƈC�32+.�DʸAbhimanyu, 2017 
́Ȇ 3

ȅ4L�]L�x��ʸAB -́\w�o�OʸSOʹƛȿ3B+.
MCTȓȭ@õƤ

3ʶŜřŃ4Ǩ±4ȳǩȓȭ/5ƒŢǑ2ȩǆȓȭ4řǕIǻ#�0�ƈC�02D


 C3VEGF-A/Flk-1]Yn��Y�MCTȓȭIƒŢǑ2ǕŠ3ȚŰ!.�EðȮ

ř�ǻþ F(� 

� !�!
ǭǝʁȀ4Ǳȶȩǆȓȭ4Ïß�ŢǑʁȀ3��E VEGF-A �B7&4

îĩ¬ʸFlk-1
Flt-1ʹ4ǭǙ
�B7&4ʔ�3,�.5
ƒ)3ƈC�32+.

�2�� 

� �4�0�CƔȅ3��.
�hl4ǭǝƬʝ3��EǱȶȩǆȓȭ/4VEGF-A

�B7&4îĩ¬4ǭǙIÅǦȕȠßģ3B+.ơȒ!(� C3�hl4ǭǝƬʝ

3¨�ǱȶǱȶȩǆȓȭ4Ïß�ŢǑʁȀ3��E AB-SO ƛȿ3BEʭȌ4ƛȿř

4ʂ�
c-Kit
MC Tryptase
�B7Ki674ǭǙ3,�.ơȒ!(�  



 48 

4-2 ƕƁ0Ƅƴ 

 

4-2-1 ²əÝǓ 

� Ɣȅ3��EÝǓĦʳ5Ç.ƆƔǗáǝûǽģĚģÝǓĦʳğý¦4ŨɛIʸŨɛ

Ǥñ: 2019-44 ÍŎ.ɇ+(�Wistar rat�_4_�L3��.Ȏġ�Ǻɛ F(Ɔ

IĝĠ 0 ƆʸE0ʹ0!
E13�20 </4Ȭġ�B7ÎǝŌ 1
7
14
28
60
90

ƆʷʸDay 1�90ʹ4ʫʈ�Cȫʈ4ǱȶIŴƕ!
4%±�}��L�ktm/0.1M 

PB/�ƍĆĥ!(�&4Ō
ĥƴ3ō+.±�wM�ÞĊ!
&F'F3µm4Ðǒ

I®ɍ!(� 

 

4-2-2L�]L�x��ʸABʹƛȿ 

� Ç.4Ðǒ5ȯ±�wM�Ō
ƯƶŌ
2Ïʓ 3%ʉʋIɻ!(Ō
1%L�]L�

x��/3%ʉʋƽ/ 30ÏʓƛȿIɇ2+(�&4Ō
­Ï2ABI 3%ʉʋ/Ɂ0!

.�C
Ưƶ!(� C3ȯƯ
ɺœŌ3ĮÆ!(� 

� óȬʷ�B7Ɔʷ4&F'F4ƥƔIǟ�.
ǵǱ1mm2É3ɛ?CFEABʜř

MCI10ɐʎTO�l!
ľĈº�B7ƥǇ»ĹIȉÎ!(� 

 

4-2-3 L�]L�x��ʸAB -́\w�o�OʸSOʹƛȿ 

� Ȇ3ȅ 3-2-23ɖɲ!(õƤ4Ƅƴ3B+.ƛȿIɇ2+(�MC5&4ʭȌ4ƛ

ȿř3B+.
AB>SOy ABƛȿÁª 
́AB=SOy ABƛȿ
SOƛȿõȀŃ 
́AB<SO

ʸSOƛȿÁªʹ3Ïʯ!(ʸFigure. 4-1-A�C �́óȬʷ�B7Ɔʷ4&F'F3ƥ

ƔIǟ�.100¸4AB�E�5SOʜřMC�4AB>SO
AB=SO�B7AB<SO

4¸žITO�l!
4ƥƔ4ľĈº�B7ƥǇ»ĹIȉÎ!(� 

 

4-2-4 c-Kit
MC Tryptase
Ki67
VEGF-A
Flk-1
�B7Flt-1ÅǦȕȠßģ 

� ǭȿ</5Ȇ 2ȅ 2-2-50õƤ4ÅǦȕȠßģ4Ƅƴ/ɇ�
ƯƶŌ 2Ïʓ 3%ʉ
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ʋIɻ!.�C 1%L�]L�x��/3%ʉʋƽ/ 10Ïʓƛȿ!
ȩǆȓȭIơÎ!

(�°ǟ!(Ū¬AƗ¥3ʔ!.5
Table 43ǻ!(� 

� óȬʷ�B7Ɔʷ4&F'F4ƥƔIǟ�.100¸4ABʜřMC�4ÅǦȕȠß

ģʜřȓȭITO�l!
4ƥƔ4ľĈº�B7ƥǇ»ĹIȉÎ!(� 

�  

4-2-5� αɔģǯɒƙ 

� ABƛȿ
AB-SOƛȿ
�B7ÅǦȕȠßģ4ĥʏǯɒƙȗƚ5
one-way ANOVA

�B7Tukey’s post hocj_l3B+.αɔģǯÍǛIɇ�
P<0.05Iǻ!(Đô3


αɔǯ3ƐŞĹƐD0ɘ´!(� 

  



Antibody Blocking Host species Dilution  Supplier Article No. 

Anti-c-Kit 10% goat serum Rabbit,  
polyclonal 1:500 Agilent, Santa 

Clara, CA., U.S.A. A4502 

Anti-VEGF-A 5% goat serum Rabbit,  
polyclonal 1:100 Cloud-Clone, 

Katy, TX., U.S.A. LAA143Ca71 

Anti-Flk1 4% Block Ace Mouse, 
monoclonal 1:100 Santa Cruz, Dallas, 

TX., U.S.A.  sc-393163 

Anti-Flt1 4% Block Ace Rabbit,  
polyclonal 1:100 Santa Cruz, Dallas, 

TX., U.S.A.  sc-316 

Anti-MC Tryptase 10% goat serum Mouse, 
monoclonal 1:500 (1:100)� Santa Cruz, Dallas, 

TX., U.S.A.  sc-59587 

Anti-Ki67 10% goat serum Rabbit,  
polyclonal 1:500 ABCAM, 

Cambridge, U.K. ab15580 

Table 4. ���������

�0�

*()���	
����
�	���
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4-3 ȗƚ 

 

4-3-1 AB-SOƛȿ3BEȩǆȓȭʸMCʹ4ơÎ�B7ž4ɔǄ 

� E16¤ʗ4Ǳȶ3��.ABʜřMC�ɛ?CF(�<(
ABƛȿ F(MC4

ȜžITO�l!(0�G
E16�CDay 14</5ž5ĕ�.��
&4Ōǂı!

(�AB-SOƛȿ/4ƛȿř3B+.
ǭǝƬʝ/4ȩǆȓȭ3Ĭ#EØôIɉ3ǻ!

(�Day1</5:;Ç.4MC�AB>SOIǻ!
&4ŌD7�CAB=SO�B7

AB<SOIǻ#MC�ĕÜ!.�+(ʸFigure 4-1-D�B7E �́ 

 

4-3-2 ǱȶȩǆȓȭʸMCʹ3��E c-Kit
MC Tryptase�B7Ki674ǭǙ 

� c-Kit4ǭǙ5ABʜřMCÇ./ɛ?CF(�<(MC TryptaseʜřMC5E17

�CĕÜ!
E19¤ʗ5:0J14MC3��.&4ǭǙ�ɛ?CF(� 

� &4�Ƅ/
Ki67ʜřMC5E17�CDay 21</ĕÜ!.��
&4Ōǂı!

(ʸFigure 4-2 �́ 

 

4-3-3 ǱȶȩǆȓȭʸMCʹǭǝƬʝ3��EFlk-1�B7Flt-14ǭǙ 

� VEGF-AIǭǙ#EMC5Ç.4Ȭʷ�B7Ɔʷ/ɛ?CF(�
&4ǭǙȓȭž

5H$�/�+(�Day 143��.
Flk-104ɅÄ�ʍÅǦȕȠßģIɇ2+(0

�G
VEGF-A/Flk-1IÈǭǙ#EMC0Flk-14=ǭǙ#EMC�ɛ?CF(�


VEGF-A4=IǭǙ#EMC5ɛ?CF2�+(ʸFig. 4-3
4-4 �́ 

� Flk-1ǭǙMC5E17�CDay 90</ɛ?CF(�
ǔ3 Flk-1ǭǙMCž5

E20�CDay 283��.ę�+(� C3Flk-14MCÉǭǙʈª3,�.
ȓȭ

ɩ4= cyytFlk-1ʹ4MC0ƞÉ�B7ȓȭɩÉ4�Ƅ/ǭǙʸnuc/cytFlk-1ʹ!.

�EMC3,�.ơȒ!(0�G
cytFlk-1 MC5 E20�CĕÜ!
Day 28</

Flk-1ǭǙMC4ʁâžIæ?.�(�!�!Day 60�B790/5Flk-1ǭǙMC

ǂı3¨+.ǂı!(��Ƅ/
nuc/cytFlk-1 MC5E19�CĕÜ!
Day21</
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�B&30%4Øô/ɛ?CF
 Day 283�Ʈ3ǂı!
Day 60�B790/@õȀ

Ń4ØôĢć!(�<(ƞÉ�B7ȓȭɩÉ4 Flk-14ǭǙ5
Day 1�C 21</

4Ǳȶ MC4Flk-10c-Kit4ɅÄ�ʍÅǦȕȠßģ3B+.Ǻɛ!(y Figure 4-3 �́�  

� Flt-1ǭǙMCž5E19�CDay 90</ɛ?CF(�Flk-10õƤ3Flt-1@MC

ȓȭɩÉ4=ʸcytFlt-1 
́@!�5ƞÉ�B7ȓȭɩÉ�Ƅʸnuc/cytFlt-1ʹ0 MC

É/4ǭǙĳć4ʂ��ɛ?CF(�E19�C Day14</5 cytFlt-1 MC� Flt-1

ǭǙMC4ʁâžIæ?.�(�
Day21�B728/5nuc/cyt Flt-1 MC4Øô�

ę�2+.�(�!�!&4Ō
Day 60�B790/5ǂı!(�ɅÄ�ʍÅǦȕȠ

ßģ3B+.
E19�CDay903��.MC TryptaseǭǙMC�Flt-1IǭǙ!.

�E�0�ƈC�02+(� C3 Day 1 �C 28 /5 cytFlt-1 MC �B7

nuc/cytFlt-1�ƈC�3ɛ?CF(ʸFigure 5 �́ 

�  C3Flk-1�B7Flt-14ɅÄ�ʍÅǦȕȠßģIɇ+(0�G
Day1�C 28

</4ABƛȿʜřMC3��.Flk-1�B7Flt-14ÈǭǙ�ɛ?CF(��FC

4ÈǭǙʈª5
ƞÉ�B7ȓȭɩÉ�Ƅ/ɛ?CF(�!�!
Day284Flk-1/Flt-1

ÈǭǙMC3��.5
Flk-15ȓȭɩÉ3ʘĳ!.�(� 

�   
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A: AB>SO MC��
Day 1�b #%�� 
B: AB>SO�AB=SO MC
Day 14�b #%�� 
C: AB<SO MC
b #%�� 
nA-C�('/J+/: 20µmo 
D: T^1mm2�b #%�T^MC�E16	#Day 90���I� 
E: AB>SO�AB=SO�AB<SO MC�E16	#Day 90���;?nFB±SDo�
*p<0.001 vs Days 7-21; **p<0.001 vs Days 21-90; †p<0.001 vs Days 1 and 90; 
#p<0.001 vs Days 7; ##p <0.001 vs Days 7 and 14 ��
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b #%$nlUio�� 
B: MC Tryptase5Q>G��E19����ABhHMC�W]c�����b #%$
nlUio� 
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E17 and Days 28-90��
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Figure 4-3�T^MC���$VEGF-A5QX[<C 
VEGF-A�RO�6��\m�"�Km�����DI�MC����b #%$
nlUio���%�\m�"�Km�����VEGF-A5Q>G�T^MC�M
8!
��M_1�b #%$� 
A-D:VEGF-A�"�Flk-1a43f5QX[<C 
A-C: Day 14 MC�����M/W]c8Flk-1nZo�M8VEGFAndo�T
ROnSU=o�!
��W]c8Flk-1���ROb #%$nSUio� 
D: Day 14 MC�ABL`�"��N9
�`�P�$Ui�"�U=���
%�%@�W]&V
��$� 
n('/J+/: 20µmo�

Flk1� Flk1/VEGF-A�VEGF-A� AB�

E	20� Day	14�
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Figure 4-5�T^MC���$Flk-15QX[<C 
A, B: Flk-1�5Q>G��Day 14�MC�M�"�W]cnlU=o���
�W]c��nlUio�b #%$�SU=�Flk-1gHMC&V
��$� 
C: Flk-15Q>G��Day 28 MC��W]c���b #%$� 
D-G: Flk-1nZo�c-Kitndo�a43f5QX[<C�"���Day 14 
c-KithHMC��Flk-1�ROnD-Fo��"�c-KithHMC���$M8�
"�W]c��Flk-1�ROnG; Flk-1:Z�M:,).*o
b #%$� 
H: E16	#Day 90���Flk-1hHMCI�;?nFB±SDo�*p<0.001 vs 
E17-19 and Days 60-90; †p<0.001 vs Days 60-90.  
I: E16	#Day 90���M�"�W]c8����W]c8��Flk-1hH
MCI�;?nFB±SDo�*p<0.001 vs E17-19 and Days 60-90; 
**p<0.001 vs Days 60-90; #p<0.001 vs E19-Day 14 and Days 28-90.  
�-M: Flk-1nZo�"�Ki67ndo�a43f5QX[<C�"���
Flk-1�"�Ki67TROMC
b #%$�MC�ABL`�N9nMo� 
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Figure 4-6 T^MC���$Flt-15QX[<C 
A: Day 14 MC��Flt-15Q>G�W]c���b #%$nlUio� 
B: Day 28 MC��Flt-15Q>G�M�W]c�2J�b #%$nlU=o� 
C-E: MC TryptasenZo�Flt-1ndo�a43f5QX[<C�"���Day 
14 MC �ryptasehHMC�W]c8�Flt-1�RO
b #%$� 
F-K: MC TryptasenZo�Flt-1ndo�a43f5QX[<C�"���Day 
28 MC �ryptasehHMC��Flt-1�RO
b #%$�MC TryptasehHMC
�����Flt-1�RO
W]c8nH; ko��"�M8nK; So�EA
�
�$nSUio� 
nA-K�('/J+/: 20µmo 
L: E16	#Day 90���Flk-1hHMCI�;?nFB±SDo��*p<0.001 vs 
E19 and Days 60-90� 
	: : E16	#Day 90���M�"�W]c8����W]c8��Flk-1hH
MCI�;?nFB±SDo�*p<0.001 vs E19 and Days 28-90; #p<0.001 vs 
E19-Day 7 and Days 60-90� 
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AB�Flk1� Flk1/Flt1�Flt1�

A� B� C� D�

E� F� G� H�

AB�Flk1� Flk1/Flt1�Flt1�

Figure 4-7 Flk-1�"�Flt-1a43f5QX[<C 
A-C: Day 21 MC�����M/W]c8Flk-1nZo�M/W]c8Flt-1ndo
�TROnSUio�!
��W]c8Flk-1�M/W]c8Flt-1�TROb
 #%$nSU=o� 
E-G: Day 28 MC�����W]c8Flk-1�M/W]c8Flt-1�TROb #
%$nSU=o� 
D, H: Day 21�"�Day 28 MC�ABL`�"��N9
�`�P�$Ui�
"�U=���%�%@�W]&V
��$��
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4-4 ȥī 

� �4ȅ/5
ǱȶMC4ÏßƬʝ0 VEGF-A
Flk-1
�B7 Flt-14ǭǙʈª4

ʔɽIƈC�0!(�ǱȶMC3��EVEGF-A4ǭǙ5
E18�Cɛ?CF
Day 

90</ɛ?CF(�VEGF-AʜřMC4Øô5«�+(�
Day 14�B7Day 21

��.ę�ɛ?CF(�<(Flk-1�B7Flt-14ǭǙ5
ǔ3Day 1�CDay 28

3��.ę�ɛ?CF(�
Day 60¤ʗ/5&4ǭǙ5�2Dǂı!(�MC3��

EFlk-1�B7Flt-14ǭǙ3ʔ!.
�</ïȲÉŦľ�ǱǫƼǊMC�B7Ʃļ

Ȫ�CÏʟ F(MC3��Eďù4=/�D
ǱȶMC3��EFlk-1�B7Flt-1

4ǭǙ3,�.ďù5 F.�2�+(� 

ǱȶMC4Ïß5ƒŢǑ4MC�Ǳȶ80ǿÝ!
ȬǝƑŌƑ3ŢǑ#E0ȥ�CF

.�E�ƒŢǑ2MC5ȓȭɩÉ3ABʜřʭȌ4=IƐ!.�D
MC4Ïß�ɿ

>3¨+.
ABʜřʭȌ�CSOʜřʭȌI÷Ɛ#EB�32Ey Coms et al, 1965 �́

AB-SOƛȿ3B+.
E16�CDay 1</5AB>SOƒŢǑMC4=�Ģć!.�

D
Day 7¤ʗ�CAB<SOŢǑMC�ĕ�
 Day 7</ĕÜ!.�+(��4�

0�C
Day 7�CDay 284ʓ3ǔ3ǱȶMC�Ïß!.�E�0�ǻþ FE�

<(
Day 60�B7Day 90/5AB>SOƒŢǑMC�ɛ?CF2�++(�0�

C
ŢǑ!(�hl4Ǳȶ/Ïß#EMC�ǂı!.�E�0�ǻþ FE��4�

0�CǱȶMC3��EFlk-1�B7Flt-14ǭǙ5ǱȶMC4Ïß4Óŏ3ʍɎ2

ŋØ��E4/52��0ȥ�CFE� 

� Flk-15ɆȊƃǝ3��.ʍɎ2VEGF-A4îĩ¬/�D
ŘřǮɆǧABȓȭš

ř��±řǮɆǧ
Ɇƽŀȓȭ0�+(Ƥ�2Ɇƽȓȭ3��.
VEGF-A/Flk-1]

Yn��Y�ȓȭĕƫAǝĢIĕň!.�E�0�Ï�+.�EʸDoughter et al, 

1999; Huang et al, 2007 �́Flk-1ʜřMC4Øô5ABʜřMC4ž0E17�C

Day 90Ɔʷ3��.õɞ!(Ý�Iǻ!.�(� C3
VEGF-AʜřMC�Day 

14�B7Day 213��.ę�ɛ?CF
Flk-1ʜřMC�E20�CDay 21</ʮ

ɂ3ǭǙ�{��ʶ�
&F5Ki67ʜřMCØô4ĕÜ3¨+.�(��FC4ȗ
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ƚ�CVEGF-A/Flk-1]Yn��Y�Ǳȶ3��.MCĕƫ4Óŏ3ʔH+.�Eð

ȮřIǻþ!.�E�DetrakiCʸ2004ʹ5 VEGF-A�ǔ3 Flk-1I !.ȪMC

4ßģǯʀɫI¶ɿ!.�E�0IƈC�3!(��FBD
�ăǺɛ F(MC4

ĕÜ5MC4ĕƫ0õƤ3VEGF-A/Flk-1]Yn��Y3BEßģǯʀɫ3B+.ɬ

�.�E4�@!F2��!�!
�O_3��.
ǱȶMC5ȪAǱȶ3�EMC

Õʲȓȭ�C�3Ïß!.�D
ʴʵ�Cʀɫ!(ȓȭ/52��0�ďù F.�

EʸGentek et al, 2018 �́ C3
ȬǝƑ2C73ǝŌ3��.
Ǳȶ4MC�¡4

ȕȠ�Cʀɫ!.�(�05ďù52��&4(?
ǭǝƬʝ3��EǱȶMC4ʀ

ɫ3VEGF-A0Flk-1�ʔ�!.�E�0IƈC�3#E(?35
 C2EǸȂ�

ŕɎ/�E� 

� �ă4ȗƚ�C
Ǳȶ4MC5ȓȭɩ�B7ƞ3��.Flk-1ÅǦƷř�ɛ?CF

(�¡4ŢʐĄġ0ǥ2D
Flk-14ę�5ɆȊÉǱȓȭ4ȓȭɩÉ endosomal strage 

pool3Ģć#E�0�ďù F.�Ey Cai et al, 2006; Cai et al, 2011; Gampel et al, 

2006 �́eNOSA shear stress�/5
ȓȭɩÉFlk-1�{�5VEGF-A4Ôǋ3B

+.ĕÜ!(Ō3ƞÉ80ǿɇ#EʸDougher et al, 1999; Feng et al, 1999; Santos 

et al, 2007 �́ɆȊÉǱȓȭ�B7ŘřʴʵřǮɆǧȓȭƝ3��.
VEGF-A/Flk-1

]Yn��Y5Flk-14ƞÉǿɇIɜį!
ȓȭĕƫIĕÜ %Ey Frago et al, 2007 �́

 C3
Flk-1 4Űșǯ2ƞÉĳć5ĕƫƷř4�EƤ�2ȳǩȓȭ3��.ɛ?C

F.�EʸBlazquez et al, 2006; Domingues et al, 2011; Fox et al, 2004; Stewart et 

al, 2003; Zhang et al, 2005 �́DominguesCʸ2011ʹ5VEGF-A3BEFlk-14Ʒ

řß3³Ģ!.
ƞÉFlk-1�Ȼɮ4y���e�3ȗô!.ɰËI¶ɿ %.�E

0ȗɟ-�.�E��4�0�C
ƞÉFlk-15ǱȶMC3��.
Flk-14ǭǙI

ĕÜIÓŏ#E�03B+.Flk-14ĕÜ®ǟIĕň!.�E4�@!F2�� 

� Flt-10Flk-1IÈǭǙ!.�EÉǱȓȭ3��.
Flt-14�2¿�5Flk-1I 

!(VEGF-A4ɆȊƃǝ®ǟ4ɞſ/�EʸBahramsoltani et al, 2010; Cai et al, 

2012 �́ȷȗôĉ Flt-1}���hXîĩ¬5
VEGF-AÔǋ3BE��ʋß5Ň�
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3@ʔHC$
Flk-13BEȓȭĕƫI«� %EʸAhmed et al, 1977; Bussolati et 

al, 2001; Rahimi et al., 2000; Zeng et al., 2002 �́ C3ðǈĉFlt-15_y�N]�

Yr�L�l3B+.ǝŢ F
VEGF-A0ň�ɑüř��E(?
decoy receptor

0!.¿�
VEGF-A/Flk-1]Yn��YIũÓ#EʸFuh et al., 1998; Park et al., 

1994; Roeskl et al., 1998 �́<(
�Ƅ4Flt-14LNcwR���Flk-10zj�f

N��IŉŢ#E�03B+.
Flk-1 ]Yn��YIũÓ#EʸCudmore et al., 

2012; Huang et al., 2007; Kendall et al., 1996 �́�4Flk-10Flt-14ëĬ4®ǟ5


Ɇƽȓȭ4ȏα3��.@ɛ?CF.�E�Huang Cʸ2007ʹ5
ProB ȓȭ�C

PreBȓȭ84ÏßIFlt-1�¶ɿ!.�E�Ƅ/
Flk-1��4ʁȀIũÓ!.�E

�0IƈC�3!(�tl4Ɇƽŀȓȭ3��.5
VEGF-A/Flt-1 ]Yn��Y�

ȓȭúƑAÏßI¶ɿ!.�DʸGerber et al., 2002; Hattori et al. 
́�Ƅ/

VEGF-A/Flk-1]Yn��Y/5ȓȭ4ǝĢAÏßI¶ɿ!.�Ey Dias et al., 2000, 

Gerber et al., 2002; Hattori et al. �́�FC4ďù�C
�ă4ȗƚ3��.
MC�

Flt-1�B7Flk-1�$F@ǭǙ!.�E�05
2,4VEGFRs�ǱȶMC4ŢǑ

3ǳ�3ʔ�!.�E�0Iǻ!.�E� 

� ʣǮ��03
�ă
ƞÉFlt-1IǭǙ#Eȩǆȓȭ4ž�Day 14�CDay 283

��ĕÜ!.�E�0IƈC�3!(�ȷȗôĉ Flt-1 5�Ƚ3ȓȭȷ�AȓȭɩÉ

[�±�l��l3Ģć#EʸCai et al., 2006; Decaussin et al., 1999; Lee et al., 

2007; Mittar et al., 2009; Mousavi et al., 2019 �́!�!2�C
Ƥ�2ȕȠAȳǩȓ

ȭ3��.ƞÉ4ǭǙ5ɛ?CF.�EʸAndersson et al., 2010, Cai et al., 2006; 

Cai et al., 2011; Lee et al., 2007; Vincent et al., 2005 �́ƞÉFlt-15&4ƧȮ3,�

.ɚ!��05H�+.�2��
ƞÉFlk-10õƤ3ɰËĄġ0!.ƧȮ!.�E

0ȥ�CF.�EʸLee et al., 2007; Vincent et al., 2005 �́&4(?
ƞÉFlt-15

Day 14�CDay 283��
ǱȶMC3��.Flt-14ǭǙI¶ɿ!.�E4�@!

F2��LeeC(2007) 

5
VEGF-A Ôǋ5 Flt-1 4ȓȭÉǿÝ�B7ƞÉĳćIɜ#E�0IƈC�3!
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&!.&F5 Flk-1 /52�
Flt-1 4=IǭǙ#Etl×�Jȓȭ3��.

VEGF-A/Flt-1 ȓȭÉS�lX�N�]Yn��Y3BEȓȭǝĢAĕƫ3ʔ�!.

�E0ȥī!.�E�!�!2�C
Flt-1�B7Flk-1IÈǭǙ!.�EÉǱȓȭ3

��.
VEGF-AÔǋ5ƞÉ4 Flk-1IĕÜ %
Flt-1Iǂı %E�0/
ɆȊ

ƃǝI¶ɿ %EʸCai et al., 2012 �́CaiC5
Flt-14ƞÉǿɇ5
Flt-14�U�

m460,/
VEGF-A/Flk-1]Yn��Y3BEɆȊƃǝIũÓ#Eȿȑ�ǱǡƘ

Ąġ3B+.
¶ɿ FE�0IƈC�3!(ʸCai et alk., 2011; 2012 �́ C3


ƞÉ3��E Flt-1 0 Flk-1 4ƭǘ�ɆȊƃǝ4�Ɏ2ƱĥĄġ/�E0!.�E

ʸCai et alk., 2012 �́�FC4ȗƚ�C
Flt-15ƞÉ3��EFlk-14ƧȮI@ũÓ

!.�E�0Iǻþ!.�E� 

� <(�ă
VEGF-A4ǭǙ�ɛ?CFEMC�óȬʷ�B7Ɔʷ4Ǳȶ3��.ı

žɛ?CF(�
&4ǭǙ5ƞÉ@!�5ƞȷ�/�+(�<(VEGF-A0 Flk-14

ÈǭǙ MC @ɛ?CF(�0�C
Ǳȶ MC 4Ïß�ŢǑƬʝ3��.@


VEGF-A/Flk-1S�lX�N�]Yn��Y4ʔ��ȥ�CF(� 

� �ă4ȗƚ/5
ƞÉFlt-15Day 28/ƏĚ�{�/
�ƄFlk-15:0J1ǂı

!.�E� C3
õƋ3Ki67ʜřMC5Úǯ3ǂı!
AB<SO MC5ƏĚž3

ɶ-�.�E��FC4ȗƚ5
MCƞÉ3��E Flt-14Øô� Flk-10ƭɱ!.

ę�2D
ƞÉVEGF-A0Flk-14ȗôIʖĨ!
&4ƧȮIũÓ#E�03B+.


ƒŢǑ2MC4ĕƫI«� %
ƏȔǯ2ŢǑ4ɜįIņ�ɬ�!.�EðȮřIǻ

!.�E� 

� Ɣȅ3��.5
�hl4ǭǝƬʝ3¨�Ǳȶ MC 4Ïß�ŢǑƬʝ3 VEGF-A

�B7îĩ¬4ǭǙ�ɛ?CF(�ǔ3Flk-10Flt-15
ǭǙMC4ØôAĳć4

ėß�C
�FC4îĩ¬�ãɞǯ3MC4Ïß�ŢǑƬʝ3ʔ�!.�E�0�ǻ

þ F(�Ɣȅ4ȗƚ�C
VEGF-A<(5Flk-1IǭǙ#EMCT0õƤ3«Ïß


ƒŢǑ2MC3��.@
&4ǭǙ�ɛ?CF(�0
 C35VEGF-A�B7Flk-1

4ƞÉ/4ǭǙ�ɛ?CF(�0�C
MCT3��EVEGF-A�B7Flk-14ƞÉ
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/4ǭǙ5
MCTȓȭ4«ÏßǕŠ4ȚŰ3ƾ�ʔ�!.�E0ȥ�CFE� 

  



 64 

Ȇ5ȅ� �O_ʴʵǡƘȩǆȓȭ3��EɆȊÉǱĕƫĄġy VEGF-A �́B7VEGF

îĩ¬-24ǭǙ0Ïß3Ĭ#E®ǟ 

 

5-1  İł�  

� ȩǆȓȭ4Ïß�ŢǑ35
GATA-1/2
MITF�B7PU.121
ęž4ɰËĄġ

�ʔɽ!.�DʸTsai et al., 1994 
́GATA-15ŢǑ!(ȩǆȓȭ/
GATA-25ƒ

ŢǑ4ȩǆȓȭ3��.ǭǙ!.�E�0�ƈC�02+.�EʸHarige et al., 

1998 �́ǔ3GATA-25
ȩǆȓȭ lineages84ÏßƱĥ3ŕʨ/�Dy Harige et al., 

1998; Matsuda et al., 2007 
́c-Kit�B7MCl�ye�b214ǭǙI¶ɿ#E�

0�ďù F.�Ey Maeda et al., 2010; Minami et al., 2004 �́<(
Ǳȶȩǆȓȭ

3��.@
Ǳȶ/4Ïß�ŢǑ3ʍɎ2ŋØIƚ(!.�E�0�ǻþ F.�E

ʸJippo et al, 1996 �́ 

� Ȇ4ȅ</3
ŜřŃ4ʶ�
«Ïß2MCT3��.
VEGF-A�B7Flk-1�

&4ŉŠ4ȚŰ3ʔ�!.�EðȮř�ǻþ F(�<(ƩļǱȶȩǆȓȭ3��.


&4VEGF-A�B7Flk-1�ŢǑ�Ïß3ʔɽ!.�EðȮř�ǻþ F(�!�!


MCTAȩǆȓȭ4Ïß�ŢǑ3Ĭ#EVEGF-A�B7Flk-14®ǟ4�To`�3

ʔ!.5�ƈ/�E� 

� �O_ʴʵǡƘȩǆȓȭy mBMMC 5́ȩǆȓȭ4ǍǨAşƛ4ǸȂ3��.ưǟ

 F.�EÑ£čʱȓȭ/�D
Ŵí!(�O_ʴʵȓȭ3Ĭ!. IL-3�B7 SCF

IǀÜ#E�03B+.
ʴʵȓȭ�Cȩǆȓȭ84ÏßIɜį#EčʱƄƴ/�E

ʸMichael et al., 1992 �́ 

&�/Ɣȅ/5
mBMMC Iǟ�.
ʴʵȓȭ�Cȩǆȓȭ84Ïß�ŢǑʁȀ3

��EVEGF-A�B7Flk-14ǭǙ3,�.ơȒ!(� C3VEGF-A�B7Flk-1 

inhibitor 4ǀÜ3B+. VEGF-A/Flk-1 ]Yn��Y4ȩǆȓȭ4ŢǑ�Ïß3Ĭ

#E®ǟIơȒ!(� 
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5-2� ƕƁ0Ƅƴ 

 

5-2-1� �O_ʴʵȓȭ4Ïʟ�B7č  ɦ

� 4 ɾʷ4 ICR S_�O_4�ŌȨ�CʴʵȓȭIăì!(�ăì!(ʴʵȓȭ5

100ug/ml streptomycinʸMeiji
Tokyo
Japanʹ�B7100ng/ml peniccilinIǀÜ

!(RPMI-1640 Mediumy Sigma-Aldrich
USA /́10% fetal bovine serumy FBS


Hyclone
Logan
UTʹ3ǈɒ!(� C3mouse recombinant IL-3y 5ng/ml 
́�

B7mouse recombinant SCFy 20ng/ml ÍǀÜ!.�C35mm dish3Ÿȁ!
37�


5%CO2
ÜǅǕŠ/8ɾʓčʱ!(�2�čʱƽ53Ɔ��3�ŷ!(� 

 

5-2-2� mBMMC4ȕȠÐǒ4®ɍ 

� mBMMC5 0.01M PBSIǟ�.ăì!
1,500rpm
5Ïʓ4ʃŔ3B+.ʼă

ƶƹIɇ+(�mBMMC 5 4%±�}��L�ktm3B+.�ƍĆĥ!(�ȤƆ

4%±�}��L�ktmIʚé!
1%L�W�ʋnl�O��3 mBMMC Iƺʀ

 %
1500rpm
5 ÏʓʃŔ!(��ǁIíDʚ�(Ō
1M ēßT�]O�3B+

.ȓȭđIZ�ß!(y Basch, 1986 �́&4Ō5ĥƴ3ō+.
3µm4±�wM�Ð

ǒI®ɍ!(� 

 

5-2-3 mBMMC4ÅǦȕȠßģ 

� čʱ2-8ɾ mBMMC4 c-Kit
VEGF-A
Flk-1
Flt-13Ĭ#EÅǦȕȠßģIȆ

2ȅ0õƤ4Ƅƴ/ɇ2+(�°ǟ!(Ū¬4Ɨ¥5Table 53ǻ!(� 

 

5-2-4� mBMMC4total RNAŬÎ
ĥřǯRT-PCR�B7ĥʏǯreal time RT-PCR

ɒƙ 

� ȩǆȓȭ4ÏßIÓŏ!.�EɰËĄġʸGATA2
MITF 
́ȩǆȓȭ4Ïß�Ţ

Ǒ3¨+.ĕÜ#EĄġy c-Kit
MCP6
FcεR1 �́B7VEGF-A
Flk-1�B7Flt-1
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4mRNA4ǭǙIReverse transcript;tion PCRʸRT-PCRʹƴ3.ơȒ!(� 

mBMMC 4 total RNA 5ʋřYLo^��wPq��X��}��ƴ

ʸChomczynski and Sacchi, 1987ʹIǟ�.
čʱʒĞŌ2
3
4
5
6
7�B7

8ɾǲ3ŬÎ!(� 

ɹɰËy RT 5́Rever Tra Dash RT-PCR Kit ʸToyobo, Osaka, Tokyo Íǟ�.


��T��ŵĜ#Ey�l[��3ō+.ɇ+(�&F'F4ëŖ35 1ug 4 total 

RNAI°ǟ!(� 

� ĥřǯPCR/5Rever Tra Dash RT-PCR KitʸToyoboʹ�B7Bio-Rad C1000 

Touch Thermal cycler ʸBio-Rad
Hercules
CAʹI°ǟ!(�ĥřǯRT-PCR3

°ǟ!(y�N��5Table 5-13ǻ!(�Thermal cycling parameter5Activation; 

95� 1Ïʓ4Ō
Denature
Annealing
ExtendIóy�N��3ʄ!(ǃŃ
Ƌ

ʓ
cyclež/ɇ�
ƏŌ3Elongation; 72� 7ÏʓIɇ+(�ɚȓ5Fig 5-13ǻ!

(� 

� ĥʏ real-time RT-PCR5TB Green® Fast qPCR Mixy TakaRa Bio Inc.
Shiga


Japanʹ0TaKaRa Thermal Cycler Dice TP800ʸTaKaRaʹIǟ�.ɇ+(�ĥʏ

ǯ real time RT-PCR3°ǟ!(y�N��5Table 5-23ǻ!(�Thermal cycling 

parameter5Activation; 95� 2Ïʓ
Denature; 95� 3Ǿʓ
Annealing/Extend; 

60� 30ǾʓI40cycleȡDɷ!
dissociation step595�15Ǿʓ
60�30Ǿʓ


95�15 Ǿʓ/ɇ+(�N�e�n�[�l���0!. GAPDH I°ǟ!
2��Ct

ƴ/ĥʏ!(� 

 

5-2-5 mBMMC3Ĭ#EVEGF�B7Flk-1 inhibitor4ǀÜ 

� Flk-14ǭǙ�ɛ?CFEčʱ3.5ɾǲ4mBMMCIǟ�.
IL-3�B7SCFǀ

ÜȣʸmBMMC IyL-3+/SCF+ʹʹ0ʢǀÜȣʸmBMMC IyL-3-/SCF-ʹʹIǇ¼!

(�óȣ&F'F3
VEGF-A y 50ng/ml; FUJIFILM Wako, Osaka, Japan; VEGF-A

ǀÜȣ 
́�E�5Flk-1 inhibitory 70nM; Merck, NJ, USA; Flk-1 inhibitorǀÜȣʹ
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IǀÜ!
24Ƌʓčʱ!(�ĬǐȣʸControlȣʹ5mBMMC IyL-3+/SCF+ʹ0ʢ

ǀÜȣmBMMC IyL-3-/SCF-ʹ&F'F3 0.01M PBSIõĩʏǀÜ!(�24Ƌʓ

čʱŌ
&F'F4ȓȭ4ȕȠƥƔ4®ɍ�B7 total RNA4ŬÎIɇ2�
&F'

FɅÄÅǦȕȠßģʸVEGF-A�B7Flk-1ʹ
<(5ĥʏǯ real-time RT-PCRI

5-2-2�5-2-40õƤ3ɇ2+(� 

 

  



Antibody Blocking Host species Dilution  Supplier Article No. 

Anti-c-Kit 10% goat serum Rabbit,  
polyclonal 1:500 (1:300)* Agilent, Santa 

Clara, CA., U.S.A. A4502 

Anti-VEGF-A 	0% goat serum Rabbit,  
polyclonal 1:100 Cloud-Clone, 

Katy, TX., U.S.A. LAA143Ca71 

Anti-Flk1 10% goat serum Mouse, 
monoclonal 1:100 Santa Cruz, Dallas, 

TX., U.S.A.  sc-393163 

Anti-Flt1 10% goat serum Rabbit,  
polyclonal 1:100 Santa Cruz, Dallas, 

TX., U.S.A.  sc-316 

Anti-MC Tryptase  10% goat serum Mouse, 
monoclonal 1:500 (1:100)� Santa Cruz, Dallas, 

TX., U.S.A.  sc-59587 

Table 5. ���������
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5-3 ȗƚ 

 

5-3-1 mBMMCǭǝƬʝ3��EmRNAǭǙ�B7 c-Kit
VEGF-A
Flk-1
�B

7Flt-1ÅǦȕȠßģǯơȒ 

� mBMMC I 8 ɾʓčʱIɇ2+(ȗƚ
ȩǆȓȭ lineages 3ǔǥǯ3ǭǙ#E

c-kit
mitf�B7 fcεrI4mRNAǭǙ�čʱ 3ɾ¤ʗ4ĥřǯRT-PCR/ɛ?CF

(�&4(?
mBMMC Iǟ�(ƔčʱĦʳȏ3��.5
čʱ 3 ɾ¤ʗ5ƈC�

3ȩǆȓȭ lineages84Ïß�ŢǑ�ɿɇ!.�E@40ȥ�CF(�vegf-a mRNA

4ǭǙ5čʱ3ɾ�C8ɾ</ɛ?CF
�Ƅ
flk-1 mRNA4ǭǙ5čʱ3ɾ�C

6ɾ
flt-1 mRNA4ǭǙ5čʱ3ɾ�C5ɾ/ɛ?CF(ʸFig. 5-1ʹ� C3
ĥ

ʏǯ real-time RT-PCR c-kit
gata 2
mitf
mcp6ʸMC Tryptaseʹ
vegf-a�B7

flk-1 mRNA4ǭǙʏ4ėßIɒƙ!(ȗƚI Fig. 5-23ǻ#�vegf-a�B7 flk-1 

mRNA5
čʱ4ɾǲ/ʢļ3ʶ��{�Iǻ!(�
čʱ3ɾǲ�B75�8ɾǲ

/5ǭǙ5ƭɱǯ«��{�/�+(� 

� c-Kit
VEGF-A
Flk-1
�B7Flt-14ÅǦȕȠßģ5
ĥřǯRT-PCR3��

.mRNAǭǙ�ɛ?CF(čʱɾ3��.ɇ2+(�c-KitʜřëŖ5čʱƋƑ3B

+.ȓȭÉ4ĳć�ėß!
čʱ3�B74ɾ/5
ĚʈÏ4ȓȭ3��.ȓȭɩÉ

37<Jř4ʜřëŖ�ɛ?CF(�
čʱ5ɾ�CʭȌǕ4ʜřëŖIǻ#ȓȭ�


7ɾ¤ʗ/5ȓȭȷ3ʜřëŖIǻ#ȓȭ�ɛ?CF(ʸFig. 5-3ʹ�VEGF-AÅǦ

ȕȠßģ3��.5
čʱ3ɾ�C5ɾ3��.
ȓȭɩÉ
�E�5ƞÉ�B7ȓ

ȭɩÉ3ʜřëŖIǻ#ȓȭ�ę�ɛ?CF(�
6 ɾ¤ʗ/5
ʜřëŖIǻ#ȓ

ȭ5ǂı!.�(ʸFig. 5-4ʹ�Flk-1ÅǦȕȠßģ3��.5
čʱ4ɾ�C5ɾ3

��.
ę�4ȓȭ/ȓȭɩÉ
�E�5ƞÉ�B7ȓȭɩÉ3ʜřëŖ�ɛ?CF

(�
čʱ 3ɾ�B7 6�8ɾ3��.5ʜřëŖIǻ#ȓȭ5
čʱ 4ɾ�B7 5

ɾ0ƭɱ!.ǂı!.�D
ƞÉ3ʜřëŖIǻ#ȓȭ5:0J1ɛ?CF2�+(

ʸFig. 5-5ʹ�Flt-1ÅǦȕȠßģ3��.5
čʱ3ɾ�C5ɾ/5ʜřëŖIǻ#
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ȓȭ5ı2�
ƞÉ3ʜřëŖIɛ?Eȓȭ5��H$�/�D
čʱ6ɾ¤ʗ/5

 C3ǂı!
čʱ7ɾ/5ʜřȓȭ5ɛ?CF2�2+(ʸFig. 5-6 �́ 

 

5-3-2 mBMMC4Ïß3Ĭ#EVEGF�B7Flk-1 inhibitor4®ǟ 

� mBMMCy IL-3+/SCF+ 3́��.
Flk-1 inibitor4ǀÜ3B+.
Gata2 mRNA

ʸp<0.05ʹ�B7 c-kit mRNAʸƐŞĹ2!ʹ4ĕÜ�ɛ?CF(�<(
mBMMC

IyL-3-/SCF-ʹ3��.5
Flk-1 inibitor4ǀÜ3B+.
Mitf mRNA4ǂı�ɛ

?CF(ʸFig. 5-7ʹ�VEGF-A4ǀÜ3BEGata2 mRNA�B7 c-kit mRNA4

ǭǙʏ4ėß5ɛ?CF2�+(� 

�  C3VEGF-A�B7Flk-1 inhibitorǀÜ4Ŋʥ3BEVEGF-A�B7Flk-1ĳ

ć4ėß3,�.
ɅÄÅǦȕȠßģ3B+.ƞƛȿ/�EDAPI0��^!
&4

ĳćIơȒ!(0�G
ƐŞ2ĳć4ėß5ɛ?CF2�+(ʸFig. 5-8ʹ� 

  



Name 
(cycle
)� Sequence(5’-3’)� Product 

(bp)�
Dnature 
(�/M)�

Annealing 
(�/M)�

Extend 
(�/M)�

c-kit 
(35)�

Fw.  AGC AAG AGT TAA CGA TTC CGG AG�
344� 95/1� 60/1� 72/1�

Rev. CCA GAA AGG TGT AAG TGC CTC CT�

mitf 
(35)�

Fw.  CTA GAG CGC ATG GAC TTT CC�
246� 95/1� 65/1� 72/1�

Rev. AAG TTG GAG CCC ATC TTC CT�

vegf 
(30)�

Fw.  TTT ACT GCT GTA CCT CCA CCA�
320, 520� 95/1� 65/1� 72/1�

Rev. ATC TCT CCT ATG TGC TGG CTT T�

flk-1 
(30)�

Fw.  GCC AAT GAA GGG GAA CTG AAG AC�
547� 95/1� 60/1� 72/1�

Rev. TCT GAC TGC TGG TGA TGC TGT C�

flt-1 
(30)�

Fw.  TTCAACACCTCTGTGCATGTGT  �
490� 95/1� 60/1� 72/1�

Rev. ATACACGGTGCAAGTGAGGACTT �

fcεRI 
(35)�

Fw.  TTGGTCATTGTGAGTGCCACC�
428� 95/1� 60/1� 72/1�

Rev.	GTGTCCACAGCAAACAGAATC �

gapdh 
(35)�

Fw.  TCC ACC ACC CTG TTG CTG TA�
397� 95/1� 55/1� 72/1�

Rev. ACC ACA GTC CAT GCC ATC AC�

M: minute�

Table. 5-1 ���RT-PCR8:59<�
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Name Sequence(5’-3’)� Product 
(bp)�

c-kit Fw.  AGC AAG AGT TAA CGA TTC CGG AG�
344�

Rev. CCA GAA AGG TGT AAG TGC CTC CT�

mitf 
Fw.  CTA GAG CGC ATG GAC TTT CC�

246�
Rev.  AAG TTG GAG CCC ATC TTC CT�

gata2 
Fw.  CCA GCA AAT CCA AGA AGA GC�

193�
Rev. AGA CTG GAG GAA GGG TGG AT�

vegf 
Fw.  TTT ACT GCT GTA CCT CCA CCA�

320�
Rev.  ATC TCT CCT ATG TGC TGG CTT T�

flk-1�
Fw.  GCT TGC TCC TTC CTC ATC TC�

273�
Rev. CCA TCA GGA AGC CAC AAA GC�

mmcp6�
Fw.  GCC CAG CCA ATC AGC G�

64�
Rev. CCA GGG CCA CTT ACT CTC AGA�

gapdh 
Fw.  TCC ACC ACC CTG TTG CTG TA�

397�
Rev. ACC ACA GTC CAT GCC ATC AC�

Table. 5-2 ��real-time�RT-PCR8:59<�
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Figure 5-1. IL-3!0.SCF��mBMMC,!$2�����
�VEGF!0.Flk-1
-��-	� 
 
c-Kit�MITF�GATA2�!0.FcεRI-mRNA#��=���,(/*�	&3)%+
"1���=���4����;7<6+')  
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Figure 5-3 mBMMC�	
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Figure 5-��mBMMC�	
*VEGF-AHs~�NW 
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Figure 5-5 mBMMC�	
*Flk-1Hs~�NW 
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Figure 5-6 mBMMC�	
*Flt-1Hs~�NW 
S�3�
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��:	Control	
��:	VEGF	50ng/ml	
��:	Flk-1	inhibitor	70nM�

Figure 5-7 mBMMC�Y�*VEGF-A	'!Flk-1 inhibitor�lM 
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Control� VEGF-A	50ng/ml� �lk-1	inhibitor70nM�
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5-4 ȥī 

� �ă
Ȇ 4ȅ4ȗƚ�C
ȬǝƑ�B7ŢʐƑ4�hl��.
Flk-10 Flt-14

ãɞ®ǟ�Ǳȶȩǆȓȭ4Ïß�ŢǑIÓŏ!.�E�0�ǻþ F(�ƔȅȒ3�

�.@
IL-3 �B7 SCF ǀÜ3B+.ȩǆȓȭ84ÏßIɜį!(čʱȩǆȓȭ

mBMMC/
čʱ3ɾ�C6ɾ3 flk-1 mRNA4ǭǙ�ɛ?CF
ǔ3čʱ4ɾǲ

/ʶ��{�4ǭǙʏIǻ!(�<(
flt-1 mRNA 4ǭǙ5čʱ3ɾ�C5ɾ34

=ɛ?CF(� C3
vegf-a mRNA4ǭǙ5čʱ3ɾ�C8ɾǲ3ɛ?CF
flk-1 

mRNA0õƤ3ǔ3čʱ4ɾǲ/ʶ��{�4ǭǙʏIǻ!(��4�0�CFlk-1

�B7 Flt-1 4ǭǙ5čʱÑƑ�C�Ƒ3ʘĥ!.ɛ?CFE�0�ƈC�02D


ȬǝƑ�B7ŢʐƑ4Ǳȶȩǆȓȭ0õƤ3
Ïß�ŢǑʁȀ3�Eȩǆȓȭ4Óŏ

3Flk-10Flt-1�ʔ�!.�E�0�ǻþ F(� C3
õƋƑ3VEGF-A4ǭ

Ǚ@ʶŃ3ɛ?CF(�0�C
ȩǆȓȭ4Ïß�ŢǑ3Ĭ#EVEGF-A/Flk-1�B

7VEGF-A/Flt-14®ǟ5S�lX�N���y3B+.@(C F.�E@40ȥ

�CF(� 

�  C3
Flk-1�ʶŃ3ǭǙ!.�Ečʱ3-4ɾǲ3��.
Flk-14��ʋß]Y

n��YIǔǥǯ3ʖĨ#E�03B+.
c-Kit 0 GATA2 4ǭǙ4ĕÜ�ɛ?C

F(�GATA2 5ɼɆŀȓȭ4Ïß3ʍɎ2ɰËĄġ460,/�DʸTsai et al., 

1994ʹ
<(GATA1APU.10ãɞ!.
ɼɆŀȓȭ�Cȩǆȓȭ84ÏßI¶ɿ

#EʸHarigae et al., 1998; Walsh et al., 2002ʹ�MaedaC5
ȩǆȓȭ3��.


GATA20Sp1� c-Kitʆ§ġ4y���e�ʩċ3ȗô#E�03B+.
c-Kit4

ǭǙI¶ɿ %E�0Iďù!.�EʸMaeda et al., 2010ʹ�<(
GATA25
ȩ

ǆȓȭ4ŢǑ3¨+.ĕÜ#EMCl�ye�b4ǭǙI¶ɿ#E�0@ƈC�02

+.�Ey Minami et al., 2004 �́ C3
SCF/c-Kit]Yn��Y@ȩǆȓȭ4Ïß�

ŢǑI¶ɿ#E�0�ǷCF.�D
\w�o�Oʜř4ȓȭɩÉʭȌIĕÜ %E

ʸTsai et al, 1991 �́�4(?
ƒŢǑ2ȩǆȓȭ3��.5
Flk-1]Yn��Y3

B+.
GATA2 4ǭǙ4ũÓ
�B7&F3B+.ɜį FE c-Kit 4ǭǙ4ũÓ
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�ǝ"
&4ȗƚ
ȩǆȓȭ4Ïß�ŢǑ�ũÓǯ3Óŏ F.�E@40ȥ�CF

(�<(
mBMMC4čʱʁȀ3��Eĥʏǯ2mRNA4ơȒ/5
čʱ3ɾǲ/

flt-1 mRNA4ʶŃ2ǭǙIǻ!
&4Ō 4-8ɾǲ/5Řǋ3ǂı¾öIǻ!(�


gata2 mRNA4ǭǙ5 flt-1 mRNA4ǭǙ�«ºIǻ#6-8ɾǲ/ʶŃ2ǭǙIǻ!

(��4ȗƚ@
Flk-14ǭǙ4ǂı0]Yn��Y4ǂı4ȗƚ
GATA2ǭǙ4ĕ

Ü�ɜį F
ȩǆȓȭ4Ïß�ŢǑ�¶ɿ F(�0IëƉ!.�E4�@!F2

��<(
GATA2 4ǭǙ5
ɰËĄġ/�E STAT5 3B+.¶ɿ FE�0�ď

ù F.�EʸLi et al., 2015ʹ�STAT55 c-Kit4�Ƹ]Yn��Y3Ģć#Eɰ

ËĄġ/�DʸShelburne et al., 2003ʹ
STAT54DNA84ȗô5SCF/ c-Kit]

Yn��Y3B+.Ʒřß FEy Ryan et al., 1997 �́�4(?
�ă4ȗƚ
Flk-1

]Yn��Y4ʖĨ5
GATA2 4ǭǙI¶ɿ!
&4ȗƚ c-Kit 4ǭǙIɜį#E

�0�ǻþ F(�
 C3 c-Kit4ǭǙ4ĕÜ3¨� c-Kit]Yn��Y4�ɿ�


ÊŃGATA24ǭǙIĕÜ %
ȩǆȓȭ4Ïß�ŢǑ4¶ɿǯ2ÓŏIĕĽ %.

�EðȮř�ǻþ F(� 

�ă
čʱȩǆȓȭ3��E c-KitÅǦȕȠßģ3��.
čʱÑƑ35:0J14

ȓȭ�ȓȭɩÉ3ʶŃ2ʜřëŖIǻ!(�
čʱƆžIȖE3ō+.ȓȭɩÉʜř

ëŖIǻ#ȓȭ5ǂı!
ȓȭȷ3ʘĳ!(ʜřëŖIǻ#ȓȭ�ĕÜ!.�(��

4(?
ȩǆȓȭ3��E c-Kit 4ĳć5Ïß�ŢǑʁȀ/ėß!
ƒÏß2ȩǆȓ

ȭ/5ȓȭɩÉ3
ŢǑ!(ȩǆȓȭ/5ȓȭȷ3ĳć#E@40ȥ�CF(�Np

4ȩǆȓȭȳʸMCTʹ3��.5
ƭɱǯȾř4MCT/5 c-Kit�ȓȭȷ3ʘĳ!

.�E43Ĭ!
ŜřŃ4ʶ�MCT3��.5ȓȭɩÉ3ʭȌǕ�E�57<Jř

3ĳć!.�Ey Kiupel et la., 2004; Costa et al., 2007 �́Ɣȅ4ȗƚ�C
NpMCT

ȓȭ3��E c-Kit4ȓȭÉ4ĳć@MCTȓȭ4ÏßŃIëƉ!.�EðȮř�ǻ

þ F
ʶÏß4MCTȓȭ5ȓȭȷ3ʘĳ#E c-Kit pattern IIø!
BDƒÏß

2ŉɩI·Ű#EMCTȓȭ5ȓȭɩÉ3ĳć#E c-Kit pattern IIA IIIIø!.�

E4�@!F2�� 
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� Ɣȅ3��.5
mBMMC3��EVEGF-A0Flk-14ǭǙ�B7&4ƧȮIơ

Ȓ!(�&4ȗƚ
Flk-1 5ȩǆȓȭ4Ïß�ŢǑʁȀ3��.�Ƌǯ3ǭǙ!
&

4]Yn��Y3B+.GATA2A c-Kit4ǭǙIÓŏ!.�E�0�ƈC�02+

(� C3 Flk-1 4ǭǙƋƑ35
VEGF-A 4ǭǙ@ɛ?CF(�0�C


VEGF-A/Flk-1S�lX�N�]Yn��Y3B+.GATA2A c-Kit4ǭǙIÓŏ

!
ȩǆȓȭ4Ïß�ŢǑIɞſ!.�EðȮř�ǻþ F(ʸFig. 5-9
5-10ʹ� 

  



Figure 5-9�S�Kf��n}��JN�Y�*VEGF-A/Flk-1�Erji 
Flk-1-uq�*S�Kf��n}�� �Flk-14179;1�'5��ata 2 
mRNAuq-D@����(�GATA2�')F��+*c-Kit�uq�mZ�*
���'5���n}��JN-bLw�L]���*���(+*���
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Figure 5-10�S�\f��n}��JN 
Flk-1-uq�����S�\f��n}�� �Flk-14179;1�'*bL�
��(�������ata 2 mRNAuq�TM���(�GATA2�')c-Kit�uq
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Ȇ6ȅ� Ȝů 

 

� � Ǳȶȩǆȓȭȳy MCT 5́Np4Ǳȶȳǩ4�/Ə@ę�ȳǩ41,/�E�ʁ

ŜřŃ4MCT5
ȓȭɩÉʭȌ4ǂı
ƞÏɊÀ4ĕÜ�B7ʶN/CƭȈ4ƒÏß

2ȩǆȓȭ4ǔŒIǻ!
�FC4ŉɩ0ȳǩȓȭ4ŜřÝŠ4ʔɽ�ǻþ F.�

E��4(?
ʶŜřŃ4ǱȶMCT/5
Ʃļ2Ïß�ŢǑ4Óŏ�ėß!
ƒÏ

ß2ǕŠIȚŰ#E�To`��Ģć#E�0��Ǆ F
 C3�FC4ÓŏƧƣ

�
ȳǩȓȭ4ĕƫAƼǊ214Ŝřŉɩ4ǭǙ3@ʔ�!.�EðȮř�ǻþ F

E�Ǳȶ4ȩǆȓȭʸMCʹ4ÏßAĕƫ35
ŀȓȭĄġʸSCFʹ0 SCF îĩ¬

c-Kit�ƾ�ʔ�!.�E�0�ǷCF.�E�
ÏßÓŏ3Ĭ#E¡4Ąġ4ʔ�3

,�.5�ƈ2ǎ�ę��<(
MCT 3��.@ÏßIÓŏ!.�EƧł5�ƈ/

�E�ɆȊÉǱĕƫĄġʸVEGF -́A 5
îĩ¬ʸVEGFRsʹ/�E Flt-1 �B7

Flk-1 I !.�3ɆȊƃǝIÓŏ!.�E�
ɼɆŀȓȭ�B7óȏα4Ɇƽȓȭ

4Ïß�ŢǑ4Óŏ3@ʍɎ2ŋØIŭ+.�E��4(?
VEGF-A
Flk1�B7

Flt15
Ǳȶȩǆȓȭ�B7Np4ǱȶMCT4Ïß�ŢǑ4Óŏ3ʔɽ!.�Eð

Ȯř�ǻþ FE�
ɚȓ2ơȒ52 F.�2�� 

ƔǸȂ/5
Np4Ǳȶ MCT 3��Eȳǩȓȭ4ÏßAŜřŉɩǭǙ3Ĭ#EĬ
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