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�

�� ɂȂ�

�

ȚŸ(ǟǛʥ�ǘ+��@ƩƶŊħȶǘ (invasive lobular carcinoma: ILC).�Ʃ

ƶŊ�ǽǘ (invasive ductal carcinoma: IDC)+$' 2ǐǟ+ȐŋȕŪ�ĎȆȎ

ā'�½�ǘ- 5-15%DÞ9�ɥĴĉÔ¶í+�@��A6'-Ǫǵ�> ILC( IDC

��A:�ȧ- terminal duct lobular unit (TDLU)+ǎƄ�@�(�ų>�+�

A&@���Ů'�ȕ-ÆĖǋƿĘǛ�ǓǉȆȎĘǛ�ȭĸǛǀŅ+.ď�*ǡɲ

�ėþ�@�(:Ǩ>A&@�Żɥ'.�ȕ-ĽőǛ*ǡɲ.�ǚǘɰǲ;ȤǕ-

ńħǊĈ�*C"ȤǕʂɜDƏœ�@ cancer-associated fibroblasts (CAFs)ǹ+ɟ

ø�@�(�Ǭô�A&@���ȕ-ȤǕʂɜ+)-=�*ǡɲ��@�+ʃ�&

.ų>�+�A&*ƹ�Ď�ǓǉȆȎĘǛ+ ILC .ȤǕȅțʂ-ȈëŊ�£

���06EŊ+ʂɜ2Ʃƶ�@ 9�ȤǕțīDĽœ�*�>Ʃƶ�@ IDC (ɲ

�ųǥ*ȤǖDĽœ�@�(.Ǳ'�@�6 ȭĸǛ+ ILC. IDC(Ɲɤ�&ǋ

ƙö;ƪ×ǽ�ȦȣÀ2-ɣǰ�Ď� 

� ƁǪǵ'.��ǘ-ȤǕʂɜD ILC( IDC'Ɲɤ�ĭǑ-ŽƻDų>�+���

ȕ-ǓǉȆȎĘǛ�ȭĸǛ*ǡɲ(-ʃɬDƍɌ�@��>+�ILCüŽ-ƠǗƑǛ

(*?�@øĖDƍȄ�@�(DǟǛ(�@� 
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ŮƣʥILC-Ď�DÞ9@Ys`It'�@�L]f�V�æĠ¤ (estrogen 

receptor: ER)ʊŊ�of�ǜĉƙøĖæĠ¤-2 (Human epidermal growth factor 

receptor-2: HER2)ʉŊ-C<@ luminal like ILC( luminal like IDCDĤə(�

&��ȕ-ȤǕʂɜDƏœ�@ CAFs;ȹǽŭǋ+$&»ǒȆȎ×ĘǛŗƣ�zI

S�G�IɈƆ+=@ƝɤƍɌDȺ# �ɳʌɣǰ�*�ſƠǗ- luminal like ILC 

145©( luminal like IDC 121©-ŗȻƍ¤DǍ&�»ǒȆȎ×ĘǛ+ʂɜ-

CAFsĉǋ (αSMA�CD34)�ȹǽŭǋ (CD31�vasohibin-1�nestin)-ǲĺDƝɤ

� �ȹǽŭǋ-ɐ«+.�microvessel density (MVD)�vasohibin-1 positive ratio 

(VPR)�nestin positive ratioDǍ �Ɣ+ luminal like�$ȅțĉƙz�O�'

�@ Ki-67Ƒɖǅ� 14%ſƱ- luminal A like ILC 5©�luminal A like IDC 5©-

�"�ÃȈƍ¤- HEƑƁ'ʂɜ� 70%��DÞ9@ 3©�$DĤə+�ȹǽŭǋ

+ʃC@ɷ Ėȑ+ʃ�@ PCRG�IɈƆDȺ# �ILC+�&mRNAǚǇ�

ʚ�# I�]��ƐĉƙøĖ-1 (insulin like growth factor-1: IGF-1)+ʃ�&

luminal A like ILC 40©�luminal A like IDC 40©DĤə+»ǒȆȎ×ĘǛƍɌD

Ⱥ# � 

ȈƇʥȹǽŭǋ-ŢƑ. ILC'ŽŎ+ʚ±'�# � (MVD: p = 0.0109�VPR: p = 

0.0266)�ILC-ŭǋȹǽ. nestinʊŊǅ�ŽŎ+£±'�#  (p = 0.0437)�CAFs

-ĉǋ. ILC'ʚĺ'�#  (ILC: 70%�IDC: 37%)�PCRG�I'.�ILC' IGF-1 

mRNA-ǚǇ�ʚ� (Fold change 34.87�p = 0.134)�»ǒȆȎ×ĘǛ+: ILC'

IGF-1�IGF-1æĠ¤¿+ǚǇ�ʚ�#  (IGF-1: p = 0.0001� IGF-1R: p = 0.0455�
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r = 0.339)�6 »ǒȆȎ×ĘǛ+ ILC'. IGF-1( CD31�vasohibin-1ʊŊȹǽ

Ū�CAFsĉǋ�nestinʊŊǅ+.ǡʃ�7>A ��Ki-67Ƒɖǅ(-ǡʃ.*�

#  (CD31: r = 0.613�p < 0.0001�vasohibin-1: r = 0.485�p = 0.0005�CAFs 

density: r = 0.643�p = 0.0027�nestin/vasohibin-1: r = -0.607�p = 0.080�Ki-67: r 

= 0.158�p < 0.0001)� 

ȔģʥILC '.ȤǕʂɜ+��@ CAFs ĉǋ�ȹǽŭǋ�ŽŎ+ʚ�# ��ɇģ

�A@ŭǋȹǽ. nestin ʉŊ��*C"w�YIfDƓ ɩɰŊ�ʚ��$ȟĻ

*ȹǽ-Ñë�ʚ�(�Ǭ�A �6 ȤǕȅț�ȤǕʂɜ'- IGF-1�IGF-1æ

Ġ¤ǚǇ. ILC'ʚ¶í��?�IGF-1D�� ĉƙȇɡ'�@PI3K/AKT/mTOR

ȇɡ�ȹǽŭǋ; CAFsĉǋ+ļ�ľʓ�&@çȝŊ�Ȕ�>A �ƁǪǵ'.Ȼ

Ł-ɇģžʂ�ǩ��ɣǰÁǚ;áǓƘ*)-Iv�f�Ĩ*ƺ+��A>-øĖ

(�Ł-ʃɬDƍɌ�@�(�ùʎ'�# ��ILC'. IGF-1ȇɡ-ʅğÐ� IDC

=?ŽÕ(*@çȝŊ��@� 

ȈɕʥILC'. IDC(Ɲɤ�&ȤǕʂɜ+��@ CAFsĉǋ�ȹǽŭǋ-ŢƑ�ʚ

±'�# ��ILC-ŭǋȹǽ.w�YIfDƓ ȟĻ*ȹǽ�Ď�(DÈ9&

ų>�+� �6 CAFs-ĉǋ;ȹǽŭǋD®ɭ�@ IGF-1/PI3K/AKT/mTORȇ

ɡ.�ILC'=?ļ�ǚǇ�&@�(�Ǭô�A � 
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IIʠǪǵȚŸ 

� �ǘ+��@ƩƶŊħȶǘ (invasive lobular carcinoma: ILC).�ƩƶŊ�ǽǘ 

(invasive ductal carcinoma: IDC)+$' 2ǐǟ+ȐŋȕŪ�ĎȆȎā'�?�ƕ

Ȁ'.½�ǘ- 10-15%�Ɓɸ'. 5-10%DÞ9�ɥĴĉÔ¶í+�@ 1)-3)� 

� �A6'+�Wellings;ďÀ>+=#&of�ǘ.�ȧ- terminal duct lobular 

unit (TDLU)Dǚǋƛÿ(�@�(�ų>�+�A � 4),5) (û 1)�ILC. IDC-ʢ

�ā(Ȕ�>A�ILC �ǪǵĤə(*@�(.6A'�#  6),7)����ɥĴ�ILC

( IDC +.ÆĖǋƿĘǛ�ǓǉȆȎĘǛ�ȭĸǛǀŅ+ď�*ǡɲ�ėþ�@(-

Ćï�ǡƔ'@ 8)-11)�ǓǉȆȎĘǛ+ ILC .ȅțʂ-ȈëŊ�£�� ƝɤǛ

ħā-ȤǕȅț�>*?�ʂɜ+Ȅǁ6 .¯ȅțŊ+06EŊ+Ʃƶ�@�Ů'�

IDC.ȅțìċ�ȈëŊDȌš��ȧǽ;ºĜțīDĽœ�@(û 2)��- ILC+ǀ

ŅǛ*ȤǕȅț-ȈëŊ-£�.�CDH1 ɷ Ė-Ɠđ+=?�ŤǤøĖ'�@

E-cadherin -ǚǇ�đCA@�(+=@ 12)��-�-ȆȎĘǛǀŅ(�&�L]f

�V�æĠ¤  (estrogen receptor: ER);t�V]d��æĠ¤  (progesterone 

receptor: PR)ʊŊǅ�ʚ��of�ǜĉƙøĖæĠ¤-2 (human growth factor 

receptor-2: HER2)ʉŊ�ȅțĉƙz�O�'�@ Ki-67 Ƒɖǅ�£�C<@

luminal likeYs`It+Æʘ�A@:-�Ďƹ.ɽɂ'�@�6 ILC.Ď�Ň

ǚǋ�Ď�ƋǑāĺ�£�Ƞǽ¬Ɂ�Ĩ*(# ƹ���>A@ 8),9),13)-15)�

ȭĸǛ+.ȤǖDĽœ�@�(�Ǳ'�z�~T�rH�;ɉɎ'-ǚɄ�ùʎ'�

?�ɎŬŶ-ȤǕŀ�ď�¶í��@ 16)�6 ɳʌɣǰɹ¢+:ǀŅǛ*ǡɲ�
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�?�ILC'. IDC(Ɲɤ�&Ȧȩ;ǋƙö�ƪ×ǽ2-ɣǰ:Ď�7>A@ 2),8),17)� 

� ǚǋƛÿ��A: TDLU '�?*�>ǓǉȆȎĘǛ�ȭĸǛǀŅ�ď��Ǒ*

@ɂø.�ǚǘɰǲ;ȤǕ-ńħǊĈ��*C"ȤǕʂɜDƏœ�@

cancer-associated fibroblasts (CAFs)�ȤǕ»ǒ (��nǈD�¤(�@ƸǔŊȅț

Ʃƶ)�ȹǽŭǋǹ-ǡɲ+=@(Ȕ�>A&@ 18),19)�6 ďȥǘD.�9Ɛ�*

üĽȤǕ+�&ȤǕĉƙ�ȹǽŭǋ�Ʃƶ�ɣǰ+.ȤǕȅț(ʂɜ-ǡ�¦Ǎ�

ɽɂ*ĿÑDƇ �(ɊCA&@� 

� ȤǕȆȎ.ȤǕȅț(ȤǕʂɜ+ďÊ�A�ȤǕʂɜ. CAFs;ȹǽÀǜȅț��

�nǈ;zS�rF�\Dî8ƸǔŊȅț�Ȟȗȅț*)'Əœ�A&@��-�

"ȤǕʂɜDƏœ�@Żďɂȃ'�@ CAFs.ȤǕĉƙD®ɭ�@!�'*��ȸƿ

ƠǗ-ŝŜŊDʚ9@(�Ćï:�@ 18),19)�ƠǗŝŜŊ(�ɇƹ'.�ILC .

ŜȤǕȸ+Ĥ�@ŐæŊ�£(�@Ćï�ɀŪ�?�áø(�& luminal like�ǘ

'�@�+�¥>�-ƒĹ�ʃ��&@(ťģ�A&@��ǇŶƹ'.Ɉų�A

&* 6),14),20)� 

��ŪĴ��ǘ':ȤǕʂɜ�Ƥǟ�A&�?�CD8 ʊŊ T ��nǈ (CD8+);

FOXP3ʊŊ T��nǈ (regulatory T cell: Treg)+=@ȤǕ»ǒ+ʃ�@Ǫǵ�Ǟ

E'�@�Treg.ȤǕ-Ʃƶ;ɣǰD®ɭ��CD8ʊŊ T��nǈ.�ŁȲĔøĖ

(*@�(�6 ER�PR�HER2ʉŊ-C<@f�t�jPdHs`It'.�

ʂɜ+Ʃƶ�@��nǈ (tumor infiltrative lymphocyte: TIL)- CD8+/TregƝ�ʚ

���$ Ki-67Ƒɖǅ�ʚǔ©'×ĘǗƣ-ĒÓǅ�ʚ�(�ų>�+�A 21)�
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��� Ali>-Ćï'.�ILC( IDC'. TIL+ŽŎĭDɒ9*�#  22) � 

� �Ů�ȹǽŭǋDɐ«�@ĩĺ(�&»ǒȆȎ×ĘǛ+ CD31 ʊŊȹǽŪ�

vasohibin-1 ʊŊȹǽŪDɋư� microvessel density (MVD)�ŭǋȹǽ-

vasohibin-1ʊŊǅ (vasohibin-1 positive ratio: VPR)�Ɛ�*ǘȤ'Ǎ>A&�

?��Ł(-ǡʃ:Ćï�A&@ 23)-26)��A>ŭǋȹǽ+��@w�YIf-ǚ

Ǉ.ȹǽĊDļü+�@���ǘ-��ďȥǘ;ȫǘ'.w�YIf-z�O�'�

@ nestin ʊŊǅ:ȹǽŭǋ-ĩĺ(�&ŽǍ'�?��Ł(ǡʃ�@(CA&

@ 26),27),50)� 

�����A6'+Ćï�A �ǘ-ȤǕʂɜ+ʃ�@Ǫǵ. IDC DĤə(� 

:-;�Ys`ItÊ (luminal like�HER2`It�f�t�jPdHs`It)-

ƍɌ�Ď��ILC ( IDC -ȤǕʂɜ+)-=�*ǡɲ��@�Ȯ¤�ÛÆ*ƍɌ�

*�A&*-�Ǉǁ'�@� 
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IIIʠǪǵǟǛ 

� ƁǪǵ'.��ǘ-ȤǕʂɜD ILC( IDC'Ɲɤ�ĭǑ-ŽƻDų>�+���

ȕ-ǓǉȆȎĘǛ�ȭĸǛ*ǡɲ(-ʃɬDƍɌ�@��>+�ȕ-ȤǕʂɜ-ĭǑ

�>�ILCüŽ-ƠǗƑǛ(*?�@øĖDƍȄ�@�(DǟǛ(�@� 
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IVʠǪǵŮƣ 

	Ĥə
 

� 2003Ĵ 1ż�> 2013Ĵ 12ż+ƅØďĘǓʇ�ȧÀÆƢčǯ�ƅØ¾ƭǓʇ�Ý

ŏ�ǡȲǓʇ+�&ŗȻDůȺ� �ǘǔ©-�"�ILC(ɎŬ�A 162© (ƅ

ØďĘǓʇ�ȧÀÆƢčǯ 40©�ƅØ¾ƭǓʇ 72©�Ýŏ�ǡȲǓʇ 50©)+$

& ER�PR�HER2�Ki-67-»ǒȆȎ×ĘǛɐ«-ȈƇD¹+�4ǳʘ-�ǘYs

`It+Æʘ 28)��L]f�V�æĠ¤ (estrogen receptor: ER)ʊŊ�$ʡ6 .

t�V]d��æĠ¤ (progesterone receptor: PR)ʊŊ�of�ǜĉƙøĖæĠ¤-2 

(Human epidermal growth factor receptor-2: HER2)ʉŊ-C<@ luminal like 

ILC(�A 145©DĤə(� �W�f���ȑ(�&�2007Ĵ 1ż�> 2013

Ĵ 12ż+ƅØďĘǓʇ�ȧÀÆƢčǯ+&ŗȻDůȺ��luminal like IDC(ɎŬ

�A 121©DĤə(� ��ǘYs`It-Æʘ. 2013Ĵ�2015Ĵ-Z�Sf

P��ýʍ�ɗ'ǻě�A ěȒ+ą%  28) (ȼ 1)�ȻÏȸƿǗƣůȺ©�f�t

�jPdHs`It (ERʉŊ�PRʉŊ�HER2ʉŊ)�HER2`It (HER2ʊŊ)�

ƋT��g 3�ȤǕŀ 5cm�� (T3)�6 .ǜȨ;ȜĊƩƶD¡�ǔ© (T4).ʈč

� �ILC�IDC-ɎŬ.�ǘåŘɅȂǸ 17ƾ+ą%&Ⱥ�TNMÆʘ .

Seventh Edition by the International Union Against Cancer (UICC)29) +Š# �

6 ȤǕ-ƋT��g. Elston�Ellis >-ąƲ+łÆʘ� 30)� 

ŗȻŶ-ŋȕ-Ĵʜ�ŊÊ�ʀȇǁơ*)-ȭĸōĆ-��ȤǕ-ŻďƩƶŀ�Ȣ

Ƕ��nǾɣǰ�Ƞǽ¬Ɂ-Žƻ�ER�PR�HER2�Ki-67-e�`.ǓǉɎŬĆ
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ïź;O�d�6 .êůɍ�>Ŧª�A e�`D¨Ǎ�  (ȼ 2-1)�ǓǉŖɄ+

ʃ�@�ɠe�`.ŭ +»ǒƉȳDȺ�Ⱦɠ� � 
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	»ǒȆȎ×ĘǛŗƣ(ɐ«Ůƣ
 

ŗȻƍ¤D 10%x�z��+&üěŁ�êǔ©-ƩƶɹDî8n�rH�ÖĂs�

cS�>�à� 2µm-ȷÇƑƁD¦œ� ��A>-ƑƁ+$&uzfQ[��

LN\�(Hematoxyline & Eosin : HE)Ɖȳ�=0]f�tfGp\��pNb�ƣ

+&»ǒȆȎ×ĘƉȳDȺ# �»ǒȆȎ×ĘƉȳ'- 1ƔŜ¤-ıɼ°ǅ(»ǒɛ

Ʀƃ�Dȼ 3+Ǭ��ȆȎÇƽDȡn�rH�Ł�3.0%ɰɻ×ƟȃDî8}`k�

�+ 10ÆʂĞƯ'Ʃ��ÀøŊw�NQ[a�_ƦŊDʅƖ� �»ǒɛƦÄǉD

Ⱥ# Ł�phosphate-buffered saline (PBS)' 5Æʂ 3÷-ƥƨDȺ�zJ]~k

S��h�Ŝ¤+ʃ�&.ƗĲJYRȹƬ+�JYR~kS��h�Ŝ¤+ʃ�&.

ƗĲ�RȹƬ+ 30ÆʂĞƯ'Ʃ��ʑǀǑǛŜ¤ʅƖDȺ# ��A�A- 1ƔŜ

¤+ 4�'�ŷäŉ�� �ȓű PBS' 5Æʂ 3÷-ƥƨDȺ�zJ]~kS�

�h�Ŝ¤+ʃ�&.pNb�ƑɖŜzJ]Ŝ¤D�JYR~kS��h�Ŝ¤+ʃ

�&.pNb�ƑɖŜJYRŜ¤ (�A:ib�ImINYIL�]ǭ�űƁ)D 2

ƔŜ¤(�& 30Æʂ�ĞƯ'äŉ�� �ȋ�&ìƐ- PBSƥƨ-Ł�w�NQ[

a�_Ƒɖ]f�tfGp\� (ib�ImINYIL�]ǭ)+ 30ÆʂĞƯ'äŉ

�� ��>+ìƐ- PBSƥƨŁ 3,3'-diaminobenzidine (DAB) solution (0.001M 

DAB�0.05M Tris-HCl Buffer (pH7.6)�0.006% hydrogen peroxidase)'ǚȳ��u

zfQ[��+=@ƋƉȳ�L`k��ȡƟÄǉ�Q[��ɩņ�ĥ¼DȺ# � 

�ɽƉȳ-ćë. DABǚȳŁ+ PBSƥƨ��ÁĺŜáɛƦÄǉ�> 2ƔŜ¤-

äŉ6'.ìƐ-ŗʕDȏ?ɦ� �2ǳʘǟ-Ŝ¤-ǚȳ+ʍ�&�G�O�rM
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]rF`�_Ƒɖ]f�tfGp\� (ib�ImINYIL�]ǭ)+ 30ÆʂĞƯ

'äŉ�� �PBSƥƨŁ�alkaline phosphatase substrate kit (vector blue; Vector 

Laboratories�Burlingame�CA)+=?ǚȳDȺ# �ƋƉȳ.ȺC�L`k��ȡ

ƟÄǉ�Q[��ɩņ�ĥ¼DȺ# � 

ȆȎĘǛɐ«. the Union for International Cancer Control- TNM 

classification of malignant tumoursǸ 7ƾ+ą%&Ⱥ# �»ǒȆȎ×ĘƉȳ-

ɐ«+$&�ER�PR�Ki-67+ʃ�&.�ȤǕȅț-Ƌ-ʊŊǅD�HER2+ʃ

�&.ȤǕȆȎ+��@ȅțȩ-ƉȳļĺDɐ«� �ER�PR +$&.

ASCO/CAP PIg�I� 31)DǍ� HER2+ʃ�&. HER2ƍƊPIg�I�+

Î? 4ƚʋ+ score× (0-3)� 32)�Ki-67Ƒɖǅ-OcfNr±Dɰâ-ūǃ+ą

%& 14ʝ(ě9�ERʊŊ�$ HER2ʉŊ- luminal likeD�>+ Ki-67Ƒɖǅ

� 14%ſƱ- luminal A like(�14%��- luminal B like+Æʘ� 31)� 

 

�Ů'ńħȹǽ(.ȤǕĉƙ�Ƹǔ;ÒµƠǙ-ɰǲ'Űė-ȹǽ�>Æƈ�&Ľ

œ�A@ŭǋȹǽDŢ��ƞȅȹǽ (capillary);ȅʐȠ (venule)Dî7�ǓǉȆȎ

ĘǛ+.ȹǽÀǜȅțðú+ĳƳǺȅțD¡C*� 33)�ȹǽŭǋ-»ǒȆȎ×ĘǛ

ɐ«'.�ȹǽÀǜȅț-z�O�(�& CD31( vasohibin-1�w�YIf-z�

O�+. nestinDǍ �CD31�vasohibin-1-ƑƁ¦ȿ+.ɬȋÇƽD¨Ǎ� �

Microvessel density (MVD)-ɋư.½©(Ĥə(��ɰâ-ūǃ+ą%&��-

=�+Ⱥ# �£°ǅ-Ɇɾ (x40�x100)'ȤǕʂɜ-ńħȹǽġĺ�Ż:ʚʖĄ
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ʢOŖDxcf]ycf(��ìɹ¢+�&ʚ°ǅ (x200)Ɇɾ�+ńħȹǽŪD

ɋư� �Ɖȳ�A@ȹǽÀǜȅț.��+ǂǷ� :-.�Àȣ�ų>�'*

ćë: 1$-ȹǽ(ÉŬ� 23),25)�Ń>A e�`�> vasohibin-1 positive ratio 

(VPR: vasohibin-1ʊŊȹǽŪ/ CD31ʊŊȹǽŪ)DǼÅ� � 

ȤǕʂɜ+��@ CAFs-z�O�+ʃ�&.�ĎŪ-Ćï��?ǀě-z�O�

�ƻ 9�ɰâ-ūǃ+ą%& CD34ʉŊ�$ αSMAʊŊ'�@ȍȌȴȅțD

CAFs(� �CAFsĉǋ-ġĺ-ɐ«.ìūǃ+ą%� 5ƚʋ+]WG×��CAFs 

£]WGȑ (0: ʉŊ�0.5: ȤǕȅțðú+C��+ĉǋ�1: �$�-ȤǕțīð

úD2~3Ī-ȍȌ�å?į�)(CAFs ʚ]WGȑ (2: ȤǕī-ķǿú'ȍȌ�Ƃ

ǁ+ĉǋ�3: ȤǕī½¤+ȍȌ�Ƃǁ+ĉǋ)+Æʘ� 34),35)� 

 

	ȹǽŭǋøĖ�ĉƙøĖ- PCRG�I
 

½ǔ©-�"�Ƞǽ¬Ɂ;��nǾɣǰ�*�ȤǕŀ 2cmſƱ (T1)- luminal A 

like ILC( luminal A like IDCD 5©�$ɶě��ŗȻŶ+ţå� ÃȈƍ¤D

Tissue-Tek optimal cutting temperature compound (YS�rFI�dcSǭ�űƁ)

+ÖĂ�S�N]`cf{S�f�|(MICROM® GmbH HM550VP:ZEISS�

Oberkochen�Germany)DǍ& 10µmà+ȷÇŁ�HEƑƁD¦ȿ� ��-�"

HEƑƁ+��@ʂɜ-Þ9@ʒǴ� 70%��- 3ǔ©�$DĤə+�ȤǕȆȎ+�

�@ȹǽŭǋøĖ�ȹǽŭǋ+ʃ��@U~OI�ǹ-ǚǇDƝɤ� �êÃȈƍ¤

Dx~\KhI^Ł�RNeasy Micro Kit (QIAGEN)DǍ& RNADŞÅ� �ȋ



 13 

& RT2 First Strand Kit (QIAGEN)DǍ& cDNAD¦œ� ��G�`I| PCR

G�I+.ƗĲȆȎ;ȤǕȆȎÀ-ȹǽŭǋ2-ʃ��ų>�+�A&@ŰǨ-

ɷ Ė-�" 84ǳʘDî8 RT2 Profiler Human Angiogenesis PCR Array 

(PAHS-024A) KitDǍ�ABI 7500 (�A: SABiosciences�Frederick�MD�

USA)+&ɈƆDȺ# ��- Kit+. 5ǳʘ-lJ]Q�q�Tɷ Ė (B2M�

HPTR1�RPL13A�GADPH�ACTB)-��y\dHsW�f����î6A&�

?�e�`-ɴƗ×+Ǎ>A �Ń>A  PCRG�I-e�`. SABiosciences

-JKsYIf�(http://pcrdataanalysis.sabiosciences.com/pcr/arrayanalysis)'

Student’s tƍěDǍ&ɈƆ� � 

 

	IGF-1�IGF-1R-»ǒȆȎ×ĘǛɐ«
 

�ɧ- PCR G�IɈƆ-ȈƇDæ�&�½©-��>��nǾɣǰ-*ȤǕŀ

2cmſƱ-ǔ©D ILC( IDC�> 40©�$��a|+ɶě��IGF-1�IGF-1æĠ

¤ (IGF-1R)-ǚǇD»ǒȆȎ×ĘǛ+Ɲɤ� �Ĥəǔ©-ȭĸȚŸ�ǓǉȆȎĘ

ǛøĖDȼ 2-2+Ǭ��ƉȳŮƣ.Ïɧ-ɪ?'�@�ɐ«Ůƣ.ɰâ-ūǃ+ą%

&�ȤǕȅț(ȤǕʂɜDÙÊ�&ɐ«� �IGF-1.ȅțɜ+��@Ɖȳļĺ (0:

ʉŊ�1:ĻʊŊ�2:�ǹĺʊŊ�3:ļʊŊ)�ʊŊǅ (0-100%�10%Ɯ)Dɐ«��IGF-1R

.ȅțȩ+��@ƉȳļĺD HER2 ɐ«Ůƣ+Ʋ�&(0:ʉŊ�1:Ļ��$�Ě½*

ȩ2-Ɖȳ�2:Ļ�½ðŊ+ȩ+ʊŊ(*@ȅț� 10%���3:ļ�½ðŊ+ȩ+ʊ

Ŋ(*@ȅț� 10%��)�4ƚʋ+ɐ«�  36)-38)� 
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	ȉɋĘǛŗƣ
 

ȉɋɈƆ+. JMP Pro Version 11.0 (SAS Institute Inc.�Cary�NC�USA) DǍ

 �2ȑʂ-ɬȋČŪe�`-Ɲɤ.�ƗɅÆİ+łǹÆũDǬ�:-. Student

- tƍěD�ƗɅÆİ+łC*:-.Mann-Whitney Uƍě+&Ⱥ# �OdX

��e�`+ʃ�&.�Pearson- χ2 ƍě�Fisher-Ɨǫƍě�Mann-Whitney U 

ƍěDɴŶǍ �6 Ĥŉ-�@e�`. Paired tƍě+&ɈƆDȺ# ���-

ɈƆ.�3& p±� 0.05ſƱDȉɋĘǛ+ŽŎ(ÉŬ� � 

 

 

	²ǉʒ2-ɺŒ(Ëǝǡä-Žƻ
 

ƁǪǵ+� #&.u�[�QĝɊ―ofDĤə(�@ÚĘǪǵ-²ǉǛáÎDɵ

ę��½ǔ©+�&ȻÏ+ūź'ŋȕ-ìŎDŃ&@�6 �½&-ƍ¤-¨Ǎ�

Ǫǵ+ʃ�&.�ƅØďĘÚĘȁǪǵǯ²ǉĕó�-řɒDŃ&@ (æ�ǐéʥ

2009-107�2015-1-270)�ƁǪǵ+$&ʁǬ�3�Ëǝǡä�ʔ.*� 
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VʠȈƇ 

 

	Ĥəǔ©-ȭĸǛ�ǓǉȆȎĘǛøĖ
 

� ILC162 ©DǍ ER�PR�HER2�Ki-67 +$&ǓǉɎŬĆïź-e�`6 

.»ǒȆȎ×ĘǛŗƣDǍ&ɐ«��2013 Ĵ-Z�SfP��ýʍ�ɗ'-ěȒ

+ą%�Ys`ItÆʘDȺ#  (ȼ 1)�ERʊŊ�$ HER2ʉŊ�Ki67 LI� 14%

ſƱ'�@ luminal A like ILC. 120©�ERʊŊ�$ HER2ʉŊ�Ki67 LI� 14%

��'�@ luminal B like ILC. 25©�ERʉŊ�$ HER2ʉŊ-f�t�jPd

Hs`It ILC. 15©(*?�HER2ʊŊ- HER2`It ILC. 2©'�# �

ƁǪǵ. ERʊŊ�$ HER2ʉŊ'�@ Luminal like ILC 145©�W�f���ȑ

(�& luminal like IDC 121© (luminal A like: 92©�luminal B like: 29©)DĤ

ə(��2ȑʂ+��@Ĵʜ�ʀȇǁơ�ŻďƩƶŀ (mm�pT)���nǾɣǰ-Ž

ƻ (N)�ǓǉĘǛ]d�\ (pStage)���nǽ¬Ɂ (ly)�ʐȠƩƶ (v)�ƋT��g 

(nuclear grade: NG)�Ki-67 Ƒɖǅ (Labeling index : LI)+$&ƝɤƍɌ� �Ĵ

ʜ�ʀȇǁơ���nǾɣǰ (N)���nǽ¬Ɂ (ly)�ʐȠƩƶ (v)+ʃ�&ŽŎĭ

Dɒ9*�# ��Ů'ŻďƩƶŀ (mm�pT). ILCȑ'ŽŎ+ď��(p < 0.0001�

p < 0.0001)��A+¡ǓǉĘǛ]d�\ (pStage) (p < 0.0001)+:ŽŎĭDɒ9 �

Ki-67 LI. IDCȑ'ŽŎ+ʚ±'�#  (p = 0.0185) (ȼ 2-1)�  
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	Microvessel density: MVD( vasohibin-1 positive ratio: VPR
 

Luminal like ILC ( luminal like IDC+$& CD31�vasohibin-1-»ǒƉȳ

DȺ# �ƑƁÂǣDû 3+�MVD�VPR-e�`Dȼ 4+©Ǭ�@�CD31ʊŊ

ȹǽŪ�vasohibin-1 ʊŊȹǽŪ. ILC 'ŽŎ+ʚ±'�#  (p = 0.0109�p < 

0.0001)�6 VPR: ILC'ŽŎ+ʚ±'�#  (p = 0.0266)�CD31ʊŊȹǽŪ(

vasohibin-1ʊŊȹǽŪ+.Ɨ-ǡʃDɒ9  (r = 0.668�p < 0.0001)��Ů CD31

ʊŊȹǽŪ( VPR�Ki-67Ƒɖǅ�ʐȠ¬Ɂ���nǾɣǰ+.ǡʃDɒ9*�#  

(r = -0.080�r = 0.136�r = 0.080�r = 0.023)� 

 

	NestinʊŊǅ
 

Nestin(CD316 .vasohibin-1-�ɽƉȳ+=@ƍɌ.�ȼ2-2+Ǭ� luminal 

like ILC40©( IDC 40©DĤə(�&Ⱥ# �êȑ-Ĵʜ�ʀȇǁơ�ȤǕȅț-

ƋT��g�Ki-67 Ƒɖǅ+ŽŎĭ.7>A*�# ��- 80 ©.�A:ȤǕŀ

2cmſƱ-ǔ©'�@��ȤǕŀ+ŽŎĭDɒ9  (ĳĀ± ILC: 18.8 ± 7.6�IDC: 

12.2 ± 6.3�p = 0.0123)� 

Nestin/vasohibin-1�ɽƉȳ-ƑƁÂǣD HEƉȳ-ƑƁÂǣ(¿+û 4+�ILC

( IDC+��@ nestinʊŊȹǽŪ-e�`Dȼ 5+Ǭ��NestinʊŊȹǽŪ. ILC

'Ĩ*¶íDɒ9  (ILC: 12.61 ± 2.01�IDC: 16.23 ± 2.01�N.S.)�Nestin/CD31 

ratio. ILC'£±(*@¶íDɒ9 ��ŽŎĭ.ɒ9*�#  (p = 0.0511)��

�� Nestin/vasohibin-1 ratio . ILC 'ŽŎ+£±'�#  (p = 0.0437)�
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Nestin/vasohibin-1 ratio(ȤǕŀ�ʐȠ¬Ɂ+.ĻǡʃDɒ9 � (r = -0.350�r 

= -0.275)�ƋT��g�Ki-67 Ƒɖǅ+.ǡʃ.7>A*�#  (r = -0.143�r = 

-0.203) �6 nestin/CD31 ratio(êøĖ+.ǡʃʃ.7>A*�# � 

 

 

	Cancer-associated fibroblasts: CAFs-ĉǋ
�  

� CAFs-ĉǋD�ȼ 2-2+Ǭ� luminal like ILC40©( IDC 40©DĤə(�&»

ǒȆȎ×ĘǛ+ɐ«� �CAFs-z�O�(�& CD34�αSMADǍ�CD34ʉ

Ŋ�$ αSMAʊŊ'�@ȍȌȴȅțD CAFs(�  34),35)�Ïɧ- CAFs score- 5

ƚʋ-�"�score 0.5�1�2�3-�*ƑƁÂǣDû 5+�ILC( IDCDƝɤ� 

e�`Dȼ 6+Ǭ��½&-ǔ©' CD34.ȹǽÀǜȅț+ʊŊ'�# ��ȤǕʂ

ɜȅț+.ʉŊ'�# �CAFsʚ]WGȑ. ILC'.ǔ©- 70%� IDC'. 37%

'�? ILC' CAFsĉǋ.ŽŎ+ʚĺ'�#  (p = 0.0087)� 

 

	ȤǕȆȎ+��@ȹǽŭǋ+ʃ��@ɷ Ėȑ- PCRG�I
 

Ïɧ-»ǒȆȎ×ĘǛŗƣDǍ ȹǽŭǋ�CAFsĉǋ-ȈƇ�>�luminal like 

ILC'. luminal like IDC(Ɲɤ�&ȤǕʂɜ+��@ȹǽŭǋ�CAFsĉǋ�ʚĺ

'�@�(�ų>�(*# � 

��' 2ȑʂ-ȤǕȆȎ+��@ȹǽŭǋ+ʃ��@ɷ Ė-ǚǇDƝɤ�@ 

9�ƗĲȆȎ;ȤǕȆȎÀ-ȹǽŭǋ+ʃ��@ŰǨ-ɷ Ė 84ǳʘDî8 RT2 
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Profiler Human Angiogenesis PCR Array (PAHS-024A) KitDǍ&�PCRG�I

DȺ# �Ĥə.Ïɧ-(�?ɶě�A luminal A like ILC( luminal A like IDC 

3©�$'�?��A:Ƞǽ¬Ɂ (ly0�v0);��nǾɣǰ�*� (N-)ȤǕŀ 2cm

ſƱ (T1)-ǔ©'�# �Ĥəǔ©-ȭĸȚŸ+.ŽŎĭ.7>A*�# �PCR

G�I-ɈƆȈƇ- scatter plotûDû 6��*ɷ ĖȑDȼ 7+Ǭ��Luminal A 

like ILC'. CCL11 (chemokine ligand 11�fold-change: 18.24�p = 0.020)�IGF-1 

(insulin growth factor-1�34.87�p = 0.134)�TEK (TEK tyrosine kinase�46.81�

p = 0.114)�VEGF-C (vascular endothelial growth factor-C�4.07�p = 0.172)-ǚ

Ǉ�ʚ�# � 

 

	»ǒȆȎ×Ę+=@ɨÔƍɌʔǟ-ɶě
 

� PCRG�I-ȈƇ�ILC( IDC'ŽŎĭDɒ9 CCL11.�ȼ 2-2+Ǭ�ê 40

©'-»ǒȆȎ×ĘƍɌ'�A:ȤǕȅț;ʂɜȅț+06EŊ+ʊŊ(*?�Ž

ŎĭDɒ9*�# �ȋ&�ŽŎĭ.*:-- fold-change�ʚ±'�# IGF-1

.�ɰâ-Ǫǵ+�& ILC -ȤǕȅț'ʚĺ+ǚǇ�&@�(�ų>�+�A

&@� 37),38)�ʂɜȅț'-ƉȳŊDƝɤƍɌ� Ćï.*���' ILC( IDC

-ʂɜȅț+��@ IGF-1�IGF-1RǚǇD»ǒȆȎ×ĘǛ+Ɲɤ�@�((� � 

 

	IGF-1�IGF-1R-»ǒȆȎ×ĘǛƍɌ
 

ȼ 2-2+Ǭ� luminal like ILC�IDCê 40©DĤə+ IGF-1�IGF-1R-»ǒȆ
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Ȏ×ĘǛƍɌDȺ# ��ȼǛ*ƑƁÂǣDû 7 +�IGF-1�IGF-1R -Ɖȳļĺ-

e�`Dû 8+Ǭ�� 

IGF-1.ȤǕȅț-��CAFs;ȹǽÀǜȅț-ȅțɜ+ʊŊ(*# �ʊŊȅț

-Ñë.ʊŊǔ©-45½&' 70-99%'�#  9�e�`-ɈƆ�>ʈč� �

Ɖȳļĺ.Ïɧ-Ɛ+ 4ƚʋ'ɐ«DȺ# �IGF-1R.ȤǕȅț-��CAFs;ȹ

ǽÀǜȅț-ȅțȩ+ʊŊ(*?�êǔ©+��@ȤǕȅț( CAFs;ȹǽÀǜȅț

-Ɖȳļĺ�ʊŊǅ.��8,�Ȱ�& �ILC( IDC- 2ȑʂ'-ƍɌ-ȈƇ�

IGF-1�IGF-1R�A: ILC'ŽŎ+ǚǇ�ʚ�# (p = 0.0001�p = 0.0455)�6

 IGF-1( IGF-1R-ǚǇ+.Ɨ-ǡʃ�ɒ9>A  (r = 0.339)� 

 

	IGF-1(MVD�VPR�Ki-67Ƒɖǅ�CAFs-ǡʃ
 

� ILC+�&�IGF-1( CD31ʊŊȹǽŪ�vasohibin-1ʊŊȹǽŪ�CAFs]W

G+.Ɨ-ǡʃ�ɒ9>A  (r = 0.613�r = 0.483�r = 0.643)��Ů�IGF-1(

nestin/vasohibin-1 ratio+.ɚ-ǡʃDɒ9  (r = -0.607)�IGF-1( Ki-67Ƒɖǅ�

VPR-ʂ+.ǡʃ.7>A*�#  (r = 0.158�r = -0.225)� 
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VIʠȔģ 

ɥĴ�ɀŪ-ǪǵĆï�>�ǘDî8üĽȤǕ-ĉƙ�Ʃƶ�ɣǰ+.ȤǕDå?

į�ńħǊĈ�ƫ�ʃ��&@�(�ų>�+�A&@ 18),19),34),35)��ǘȆȎ+

�&ȤǕʂɜ.ȤǕȅț-ĉƙD®ɭ�@ĿÑDş#&@���Ů'ƗĲ-�ȧ

ȆȎ'.ʂɜ.�ǜȅț-ƎŊDȌš���ǜȅț-ĉƙ; epithelial mesenchymal 

transformation (�ǜȅț�ʂɜĵȅț-=�*ſÆ×*ŊɜDǄŃ��Ʃƶ�ɣǰ

ȝDš$�()DśÍ�&@ 41)-43)��ǘ+�&.�Ostman>-Ćï+�@=�

+�ʂɜ'-ȍȌĉǋ�*C"ȪáȍȌ;ȍȌȴȅț-ĉǋ�ʚĺ*ȤǕ4)�Ł�

Ȳ'�@�(�Ćï�A&@ 42)�ȤǕȆȎǎƄ-ȍȌȴȅț. cancer-associated 

fibroblasts (CAFs)(ò/A�ȤǕʂɜDƏœ�@Żďɂȃ'�?Ɛ�*U~OI�

;ĉƙøĖ�ȅțčąɜDǌǋ�@�(�Ǩ>A&�?��A>-¦Ǎ+=?ȤǕȅ

ț.Ʃƶȝ;ɣǰȝDǄŃ�@(�A&@ 44)�CAFs .Ȯɢ�ǌǋ�@ĉƙøĖ

+=@ǠŤǛ*¦Ǎ-4��ȤǕʂɜDƏœ�@�-ɂȃ+¦Ǎ�@�('�ʂŤǛ

+ȤǕĉƙD®ɭ�@�$6?�ȤǕȆȎ+�&CAFs. insulin like growth factor 

(IGF)-1�transforming growth factor (TGF)-β�vascular endothelial growth factor 

(VEGF)�fibroblast growth factor (FGF)-2*)-ĉƙøĖDǌǋ��ȤǕȅț;ȹ

ǽÀǜȅț���nǈ;zS�rF�\Dî8ƸǔŊȅțDƦŊ×�@�(�ų>�

+�A&@ 45)-48)� 

Nestin .Ǯȇĵȅț-z�O�(�&Ǩ>A@�ʂŀrH�}�f'�?�ŭǋ
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ȹǽ;ſÆ×*ȅț+�ŶǛ+ǚǇ�@�(�ų>�+�A&@ 49)��ǘ-��

ɀŪ-üĽȤǕ'.ŭǋȹǽDȽɃ�@w�YIf-ŽƻDɐ«�@ƺ+�nestin-

»ǒȆȎ×Ę�ËǍ�A&@� 49)-51)�nestinʊŊ��*C"w�YIfDŽ�@

ŭǋȹǽ.ĊƏɫ�ļü'�?�ȹƵ`�nSɜ;ɻȃǹ-ȤǕĉƙ+�çƓ*ƿɜ

D=?ÕǅǛ+ɯŧ'�@ 26),52)� 

�ǘ- ILC( IDC+�& nestin-ǚǇDƝɤ� Ćï.ɰâ+ʢ$��*�

Krüger>.�nestin( Ki-67-�ɽƉȳDȺ��('=?Ɨǫ*ŭǋȹǽ-ɐ«�

çȝ(�&�?�ȈƇ�IDC 'ȹǽŭǋ��ɭ�& (Ćï� ��nestin ʉŊ

-ȹǽDî9 MVD-e�`.Ɲɤ�A&*�# 50)� 

�Ů�vasohibin-1. VEGF+=#&ɓĦ�AȹǽÀǜȅț+ǚǇ�@ȹǽŭǋś

ÍøĖ(�&�Ɛ�*üĽȤǕ'ȹǽŭǋ-z�O�-ʢ$(�&Ǩ>A&@ 

24),25)�ǆă>. IDC -ȹǽÀǜȅț+�&�ȅțĉƙz�O�'�@ Ki-67 Ƒɖ

ǅ( CD31 ʊŊȹǽ�6 vasohibin-1 ʊŊȹǽ-ǡʃDƝɤ��Ki-67 Ƒɖǅ �

vasohibin-1 (=?ļƗ-ǡʃD:$�(Dų>�+� ��>+ȹǽŭǋ-ĉƙ

ƦŊDɐ«�@ĩĺ(�&ȹǽÀǜȅț+��@ VPR �ŽǍ'�@�(DǬ�  

25)�6 Samaneh>.șǘ+��@ nestin/vasohibin-1�nestin/CD31-�ɽƉȳ

+=@ƍɌDȺ#&�? 51)��A> 2 $-ūǃD16�@( nestin/vasohibin-1 ʊ

Ŋǅ�=?ĶĻ*ŭǋȹǽ-œƼĺDɐ«��@(Ȕ�>A@� 
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ƁǪǵ'.�MVD . ILC 'ŽŎ+ʚ±'�?�ŭǋȹǽ- nestin/vasohibin-1 

positive ratio. ILC'£±'�# �ɪĲ�ȹǽÀǜȅț.»ǒȆȎ×ĘǛ+ CD31

ʊŊ'�?��-�+ vasohibin-1 ʉŊ/ʊŊȹǽ�î6A@ 9 nestin/CD31 ʊŊ

ǅ. 1 ��+.*>*:--� vasohibin-1 ʉŊ-ȹǽ�ɘĢ'�A/

nestin/vasohibin-1 Ɲ� 1 ��+*?�@�6 IDC '. ILC =?ŭǋȹǽ-

vasohibin-1 positive ratio (VPR)�£±'�@ 9� IDC '. ILC =?:

nestin/vasohibin-1Ɲ�ď��*@�(:ǦǢ�*� 

Nestin ʉŊ�*C"w�YIf+ȽɃ�A*ŭǋȹǽ.�ȟĻ'ʚɩɰŊD

:$�(�>�ILC '.ȤǕʂɜ2-ɻȃ;ȹƵ`�nSɜ-ƴÅ� IDC =?Ď

�(�ťģ�A �6 w�YIfDƓ�ȹǽÀǜȅț.ɮɞȝDŽ�@ 9�ŭǋ

ȹǽ-Ľœ�ĠŴ(*@ 52)�ɩɰŊ�ʚŭǋȹǽ.�ȹƵ�-ɻȃ;`�nSɜ

�ȤǕī+Ìɱ�@Ï+ʂɜ+ƴÅ�@ 9�ȤǕĉƙ+�çƓ*ɻȃ;`�nSɜ

ǹ-ɯŧ-Õǅ�£��@ 52)��ʂɜĉǋD¡06EŊ+Ʃƶ�ĉƙ�@ǚȘĽő

D(@ ILC+.ɴ� Əɫ'�@çȝŊ��@� 

 

ȤǕʂɜ(ȤǕȅțʂ+.�Ïɧ-=�*ȤǕĉƙøĖ;U~OI�D�� ǡ�

¦Ǎ��@�(�Ǩ>A&@���':ȤǕ-ĉƙ;ȹǽŭǋ�ɣǰȝ-ǄŃ+�

& IGF-1 D�� ĉƙ[Th� ɱȇɡ (IGF-1 ȇɡ).Ż:ɽɂ*ĉƙȇɡ-�

$'�@ (û 9)�IGF-1 .ƗĲ�ȧȆȎ+�&:ɽɂ*ȅțðž®ɭøĖ'�?�

IGF-1 æĠ¤+Ȉë� IGF-1 ȇɡ�ǀ+ PI3K (the phosphatidylinositol 
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3-kinase)/AKT/mTOR (mammalian target of rapamycin) ȇɡDƦŊ×��ȅțĉ

ƙ®ɭ;Gyf�[]śÍDɟ�� 53)��- IGF-1ȇɡ-�ƋDş� IGF-1�IGF-1

æĠ¤.ƗĲ�ȧȆȎ-7*>�áǚŊ�ǘ-ȆȎ'ǚǇ��ɭ�&@�(�ų

>�+�A&@ 37)-39),45)� 

����ǘ-ȤǕʂɜ+ʃ�@�A6'-Ćï. IDC DĤə(� :-�:��

. intrinsic type (luminal like�HER2`It�f�t�jPdHs`It)Ɯ-ƍɌ

�ďɹÆDÞ9&�?�ILC+��@ CAFs-ĉǋ;ȹǽŭǋ+ʃ�&.ų>�+�

A&*��ǘȅț'-»ǒȆȎ×ĘǛƍɌ; PCR G�I+=@ɷ ĖɈƆ'.

IGF-1�IGF-1æĠ¤.�IDC(Ɲɤ�& ILC'ʚĺ+ǚǇ�&@�(�Ǭ�A&

@� 40),46)�ȤǕʂɜ+�&ìƐ+ƝɤƍɌDȺ# Ćï.*�ȤǕʂɜDǍ

& PCRG�IDȺ�ʍ�laser captured microdissection (LCM)+=?ȤǕȅțD

ʈ�ňɂ��@��ILC '.ȤǕȅț�¯ȅțǁ+06EŊ+ʂɜ2Ʃƶ�@ƺ�

LCM 'ȤǕȅțDʈ��(.ŚȻǛ+ùʎ'�@���'ƁǪǵ'.�ÃȈƍ¤-

HEƑƁ+��@ʂɜ-Þ9@ʒǴ� 70%��-ǔ©DǍ& PCRG�IDȺ�

�ȕ-ȹǽŭǋøĖ-ĭǑD]S��i�T� �Ź+»ǒȆȎ×ĘǛŗƣ'ȤǕʂ

ɜ+��@ IGF-1�IGF-1 æĠ¤ǚǇDƝɤ� ��-ȈƇ ILC '.ȤǕʂɜ�ǀ

+ CAFs +��@ IGF-1�IGF-1 æĠ¤-ǚǇ�CAFs -ĉǋ� IDC (Ɲɤ�&ʚ

ĺ'�@�(�ų>�+*# � 

 

ȤǕȆȎ�- IGF-1 -ǚǇ. CAFs ;ȤǕȅț-´ÆƢ�ȮĮÆƢ-4��Ȗȅ



 24 

ț*)�Ȭö�ǌǋ�@ IGF-1 +=#&:ľʓDæ�@�(�ų>�+�A&@

� 47),48)��A>-ÆƢƒƏ-�A�ȤǕȆȎÀ- IGF-1ǚǇ+Ż:ľʓ�@�.�

ÛÆ+Ɉų�A&*-�Ǉǁ'�@�Endogenous Hormones and Breast 

Cancer Collaborative Group��ERʊŊ�ǘ'.�x�~�ǗƣůȺ�-ȹƬ IGF-1

ʚƷĺ.ǂǷ� �Ł�ȲøĖ'�@(Ćï�&@�Ů'�Eppler ;ɀŪ-T�

�t+=@»ǒȆȎ×Ę�PCR G�IDǍ ƍɌ'.�IGF-1 ʚǚǇ-ȤǕȅț

.ȆȎĘǛŌŊĺ�£���Ł:ȲĔ'�@�(�Ǭ�A&@ 39),40),53)��-ǡä

�@ȹƬ IGF-1Ʒĺ(�ȧȆȎÀ- IGF-1Ʒĺ-ʃDȔ�@�'�Llanos>-Ć

ï.ȱñƫ�Llanos >-Ćï'.��ŕ-ƮɿŗȻDæ� ³ĲēŊ-ȹƬ��

ȧȆȎÀ- IGF-1�IGFBP3 (IGF binding protein 3: IGF-1(Ȉë��IGF-1æĠ¤

2-ȈëDʅğ�@)ƷĺDưě� (�B�ȹƬ(�ȧȆȎÀ-Ʒĺ+ǡʃ.Ʉ>

A*�# 52)�6 Tollefsen >. IGF-1 ȇɡD��&ȤǕĉƙ�Gyf�[]ś

Í�ɟ�@ɰǲ'.��Ƨ+ėþ�@ insulin-receptor substrate (IRS)�AKTǹ-

ƦŊ×��*C"��ɻ×��çƓ'�?�ȤǕȆȎÀ'- IGF-1ȇɡ-ƦŊ×-Ţ

Ƒ(�&�IRS ; AKT -��ɻ×Dɐ«�3�'�@(�&@ 55)�Ĝʍ+ Law

>.ȤǕȅțÀ'�ƦŊ× IGF-1 æĠ¤/I�]��æĠ¤ɀë¤;�Ƨɷ ĖɣÂ

ǌƿ-ĉÔ�Ʉ>A ǔ©'.��Ł�Ȳ'�# (Ćï�&@ 56)� 

� ƁǪǵ'- PCRG�I-ȈƇ�ILC'. IGF-1�VEGF-C-ǚǇ�ʚ�# �6

 IGF-1.ȹǽÀǜȅț�>- VEGFǌǋDɓĦ�ȹǽŭǋD®����-ǊĈ�

'.ȹǽÀǜȅț. vasohibin-1 DǚǇ�@ 24),25)�(�ų>�+�A&@��A
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>D16�@(�ILC'. IGF-1/VEGF ȇɡ-jPdHsrH�gmcSƒƏ�·

��ȹǽÀǜȅț- vasohibin-1ǚǇ�®�A@çȝŊ�Ȕ�>A � 

� ��-�(�>�ILC( IDC-ȤǕȆȎ+�& IGF-1ȇɡ-ƦŊ×DƝɤ�@

�'�ƦŊ× IGF-1 æĠ¤/I�]��æĠ¤ɀë¤;�Ƨɷ ĖɣÂǌƿ-ǚǇD

Ɲɤ�@�(�ňɂ(Ȕ�>A �6 ƗĲ�ȧȆȎ(�ǘȆȎ�ǀ+ ILC '.ŭ

ǋȹǽ-Əɫ�Ǒ*@(Ȕ�>A�ȹƬ�- IGF-1 �ȤǕʂɜ- IGF-1 ǚǇ+ľʓ

Dã5�çȝŊDÛÆȔŒ�*�A/*>*� 

ɥĴ�IGF-1D�� PI3K/AKT/mTORȇɡ.ÆĖƑǛƠǗ-`�Vcf(�&

Ƥǟ�A&�?�ɀŪ-ȸÐ-ȭĸŉǍ6 .Ơʙ�ɭȺ�'�@ 57),58)�IGF-1 æ

Ġ¤ʅğÐ (RTKIs)'�@ figitumumab�cixutumumab .�ǘ'.ǇþǸ ���

ǡɑʙ�ɭȺ�!���-ɀŪ-ȤǕ'.ŜȤǕÕƇ�ǫɒ�A&@�6 IGF-1

ȇɡ(L]f�V�+=@ĉƙøĖ[Th� ɱȇɡ (L]f�V�ȇɡ)+.ǡ�

¦Ǎ��@�(�ų>�+�A&�?�ŜL]f�V�Ð( PI3K/AKT/mTORȇɡ

ʅğÐ-§ǍǗƣ.ÜÐ=?:ȲĔ*ŜȤǕÕƇ�Ń>A@(�&@ 48),59),60)�

Ŕ�-ǪǵȈƇ�>.�ŜL]f�V�Ð( PI3K/AKT/mTORȇɡʅğÐ-§ǍǗ

ƣ. ILC-ŋȕȑ'�=?ÕƇDŃ>A@çȝŊ�Ȕ�>A � 

� ƁǪǵ.��ǘ- ILC ( IDC +��@ȤǕ-ńħǊĈ��*C"ȤǕʂɜ'-

CAFsĉǋ�ȹǽŭǋDƝɤƍɌ� È9&-Ćï'�@�ILC'. CAFs-ĉǋ�

ʚĺ'�?�ȤǕȅț;ȤǕʂɜ+��@ IGF-1�IGF-1æĠ¤-ǚǇ.�IDC(Ɲ

ɤ�&ŽŎ+�Ų�& ��>+ ILC 'ɇģ�A@ŭǋȹǽ.w�YIf+ȽɃ
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�A*ȹǽ�*C"�ɩɰŊ�ʚ�ȟĻ*ȹǽ+Ģ8(ťģ�A ��ILC+�

&ȟĻ*ŭǋȹǽ�ĉǋ�@�(-ŎȒDƍɏ�@ƺ+.��>*@ǪǵDɂ�@�

ƁǪǵ-ȈƇD16�@(�IGF-1æĠ¤D�� PI3K/AKT/mTORȇɡDʅğ�

@�('�ILC'.=?ʚĺ-ȹǽŭǋśÍÕƇ�ŜȤǕÕƇ�Ń>A@�(�Ǭô

�A �ƁǪǵ'.ȻŁ-ɇģžʂ�ǩ� (�Đ± ILC: 48�ż�IDC: 38�ż)�ɣ

ǰÁǚ;áǓƘǹ-Iv�f�Ĩ*ƺ+�ILC ( IDC -�Ł+ŽŎĭDɒ9*�

# �6 CAFs ĉǋ( IGF-1 ǚǇD»ǒȆȎ×ĘǛ+Ɲɤ�@ʍ�Ĥəǔ©D�

�nǾɣǰ�* T1ǔ©+ʆě�  9�NøĖ; TøĖǹ-ǓǉȆȎĘǛøĖ(

CAFs ĉǋ�IGF-1 ǚǇ-ǡʃDƍɌ�@+ȯ>*�# ��Ł-�>*@ǔ©Ū�

ɇģžʂ-ɨÔ+=?�ILC'-�Ł�ưøĖDɄ!��(�çȝ(*@�:�A

*� 
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VIIʠȈɕ 

ƁǪǵ.��ǘ ILC( IDC-ȤǕʂɜ+�& CAFs-ĉǋ�ȹǽŭǋ+ǡɲ�

�@�(DÈ9&ų>�+� �ILC '.ȤǕȅț�CAFs�ȹǽÀǜȅț+��@

IGF-1�IGF-1æĠ¤-ǚǇ�ʚĺ'�?�IGF-1/PI3K/AKT/mTORȇɡ+=@ȤǕ

; CAFs -ĉƙ�ȹǽŭǋ�®ɭ�A&@çȝŊ��@�6 ILC .w�YIf

DƓ ȟĻ*ȹǽ+Ģ8�(�Ǭô�A �ƁǪǵ-ȈƇ�>.�ILC'. IGF-1

æĠ¤ʅğÐ; PI3K/AKT/mTORʅğÐ. IDC=?ŽÕ'�@çȝŊ�Ǭ�A � 

 



 28 

 

VIIIʠūǃ 

1. Fisher ER, Gregorio RM, Fisher B, et al: The pathology of invasive breast 

 cancer. A syllabus derived from findings of the National Surgical 

 Adjuvant Breast Project (protocol no. 4). Cancer 1975;36(1):1-85 

2. Arpino G, Bardou VJ, Clark GM, et al: Infiltrating lobular carcinoma of 

 the breast: tumor characteristics and clinical outcome. Breast Cancer Res 

 2004;6(3):149-56 

3. Sastre-Garau X, Jouve M, Asselain B, et al: Infiltrating lobular 

 carcinoma of the breast. Clinicopathologic analysis of 975 cases with 

 reference to data on conservative therapy and metastatic patterns. 

 Cancer 1996;77(1):113-20 

4.  Wellings SR, Jensen HM: An atlas of sub gross pathology of human 

 breast with special reference to possible cancerous lesions. J Natl Cancer 

 Inst 1975;55:231-273 

5.  Ohuchi N, Abe R, Kasai M: Possible cancerous change of intraductal 

 papillomas of the breast: a 3-D reconstruction of 25 cases. Cancer 

 1984;54:605-611 

6. Katz A, Saad ED, Porter P, et al: Primary systemic chemotherapy of 

 invasive lobular carcinoma of the breast. Lancet Oncol 2007;8:55-62 



 29 

7. Sorlie T, Perou CM, Tibshirani R, et al: Gene expression patterns of 

 breast carcinomas distinguish tumor subclasses with clinical 

 implications. Proc Natl Acad Sci USA 2001;98:10869-74 

8. Korhonen T, Kuukasjärvi T, Huhtala H, et al: The impact of lobular and 

 ductal breast cancer histology on the metastatic behavior and long term 

 survival of breast cancer patients. Breast 2013;22:1119-1124 

9. Nabil Wasif, Melinda AM, Ko CY, et al: Invasive Lobular vs. Ductal 

 Breast Cancer: A Stage-Matched Comparison of Outcomes. Ann Surg 

 Oncol 2010;17:1862-1869 

10. Bertucci F, Orsetti B, Nègre V, et al: Lobular and ductal carcinomas of 

 the breast have distinct genomic and expression profiles. Oncogene 2008; 

 11;27(40):5359-72 

11. Korkola JE, DeVries S, Fridlyand J, et al: Differentiation of Lobular 

 versus Ductal Breast Carcinomas by Expression Microarray Analysis 

 Cancer Res 2003;63:7167-75 

12. Cleton-Jansen AM: E-cadherin and loss of heterozygosity at chromosome 

 16 in breast carcinogenesis: different genetic pathways in ductal and 

 lobular breast cancer? Breast Cancer Res 2002;4:5-8. 

13.  Mersin H, Yildirim E, Gulben K, et al: Is invasive lobular carcinoma 

 different from invasive ductal carcinoma? Eur J Surg Oncol 



 30 

 2003;29:390-395 

14. W. Truin, G. Vugts, Roumen RMH, et al: Differences in Response and 

 Surgical Management with Neoadjuvant Chemotherapy in Invasive 

 Lobular Versus Ductal Breast Cancer. Ann Surg Oncol 2015 

15. Coradini D, Pellizzaro C, Veneroni S, et al: Infiltrating ductal and lobular 

 breast carcinomas are characterised by different interrelationships 

 among markers related to angiogenesis and hormone dependence. Br J 

 Cancer  2002;87(10):1105-11 

16. Le Gal M, Ollivier L, Asselain B, et al: Mammographic features of 455 

 invasive lobular carcinomas. Radiology 1992;185:705-8 

17. Turashvili G, Bouchal G, Baumforth K, et al: Novel markers for 

 differentiation of lobular and ductal invasive breast carcinomas by laser 

 microdissection and microarray analysis. BMC Cancer 2007;7:55 

18. Yan M, Keller ET, Garfield DH, et al: Stromal cells in tumor 

 microenvironment and breast cancer. Cancer Metastasis Rev 

 2013;32:303-315 

19. Kalluri R, Zeisberg M: Fibroblasts in cancer. Nature Reviews 

 Cancer 2006;6(5):392-401 

20. Lips EH, Rodenhuis S, Hwang ES, et al: Lobular histology and 

 response to neoadjuvant chemotherapy in invasive breast cancer. Breast 



 31 

 Cancer Res Treat 2012;136(1):35-43 

21. Miyashita M, Sasano H, Ohuchi N, et al: Tumor-infiltrating CD8+ and 

 FOXP3+ lymphocytes in triple-negative breast cancer: its correlation 

 with pathological complete response to neoadjuvant chemotherapy. 

 Breast Cancer Res Treat 2014;148(3):525-534 

22. Ali HR, Pharoah PDP, Caldas C, et al: Association between CD8+ T-cell 

 infiltration and breast cancer survival in 12439 patients. Ann

 Oncol 2014;25:1536-1543 

23. Uzzan B, Cucherat M, Perret GY, et al: Microvessel Density as a 

 Prognostic Factor in Women with Breast Cancer: A Systematic Review of 

 the Literature and Meta-Analysis. Cancer Res 2004;64:2941-2955 

24. Sato Y: The vasohibin family: a novel family for angiogenesis regulation. 

 J. Biochem 2013;153(1):5-11 

25. Tamaki K, Moriya T, Sasano H, et al: Vasohibin-1 in human breast 

 carcinoma: A potential negative feedback regulator of angiogenesis. 

 Cancer Sci 2009;100(1):88-94 

26. Matsuda Y, Hagio M, Ishiwata T: Nestin: A novel angiogenesis marker 

 and possible target for tumor angiogenesis. World J Gastroenterol 

 2013;19(1):42-48  

27. Liu C, Xu H, Lu P, et al: Clinical implications for nestin protein 



 32 

 expression in breast cancer. Cancer Sci 2010;10:815-9 

28. Goldhirsch A, Winer EP, Coates AC, et al: Personalizing the treatment of 

 women with early breast cancer: highlights of the St Gallen International 

 Expert Consensus on the Primary Therapy of Early Breast Cancer 2013. 

 Ann Oncol: official journal of the European Society for Medical 

 Oncology/ ESMO 2013;24(9):2206-23 

29.  Sobin LH, Wittekind C: TNM Classification of Malignant Tumours,7th, 

 Wiley,2011;pp131-41 

30. Rakha EA, El-Sayed ME, Ellis IO, et al: Histologic grading is an 

 independent prognostic factor in invasive lobular carcinoma of the breast. 

 Breast Cancer Res Treat 2008;111(1):121-127 

31. Hammond MEH, Hayes DH, Wolff AC, et al: College Of American 

 Pathologists guideline recommendations for immunohistochemical 

 testing of estrogen and progesterone receptors in breast cancer. J Clin 

 Oncol: official journal of the American Society of Clinical Oncology 

 2010;28(16):2784-95 

32. Wolff AC, Hammond MEH, Schwartz JN, et al: College of American 

 Pathologists guideline recommendations for human epidermal growth 

 factor receptor 2 testing in breast cancer. J Clin Oncol: official journal of 

 the American Society of Clinical Oncology 2006;25(1):118-45 



 33 

33. Weidner N, Semple JP, Welch WR, et al: Tumor Angiogenesis and 

 Metastasis — Correlation in Invasive Breast Carcinoma. N Engl J Med 

 1991;324:1-8 

34. Vered M, Dobriyan A, Taicher S, et al: Tumor-host histopathologic 

 variables, stromal myofibroblasts and risk score, are significantly 

 associated with recurrent disease in tongue cancer. Cancer Sci 

 2010;101:274-280 

35. Cheng Y, Wang K, Yu J, et al: Cancer-associated fibroblasts are 

 associated with  poor prognosis in esophageal squamous cell carcinoma 

 after surgery. Int J Exp Med 2015;8(2):1896-1903 

36. Li ZJ, Ying XJ, Zhou SZ, et al: Insulin-like growth factor-1 induces 

 lymphangiogenesis and facilitates lymphatic metastasis in colorectal 

 cancer. World J Gastroenterol 2013;19(43):7788-7794 

37. Pilichowska M, Kimura N, Nagura H, et al: Immunohistochemical study 

 of TGF-alpha, TGF-beta1, EGFR, and IGF-1 expression in human breast 

 carcinoma. Mod Pathol 1997;10(10):969-75 

38. Aaltonen KE, Rosendahl AH, Olsson H, et al: Association between 

 insulin-like growth factor-1 receptor (IGF1R) negativity and poor 

 prognosis in a cohort of women with primary breast cancer. BMC Cancer 

 2014;14:794 



 34 

39. Christopoulos PF, Msaouel P, Koutsilieris M: The role of the insulin-like 

 growth  factor-1 system in breast cancer. Mol Cancer 2015;14:43 

40. Eppler E, Zapf J, Bailer N, et al: IGF-1 in human breast cancer: low 

 differentiation stage is associated with decreased IGF-1 content. Eur J of 

 Endocrinopathy 2002;146(6):813-821 

41. Hu M, Yao J, Polyak K, et al: Regulation of in situ to invasive breast 

 carcinoma transition. Cancer Cell 2008;13(5):394-406  

42. Ostman A, Augsten M: Cancer-associated fibroblasts and tumor 

 growth—bystanders turning into key players. Curr Opin Genet Dev 

 2009;19(1):67-73 

43. Orimo A, Gupta PB, Sgroi DC, et al: Stromal fibroblasts present in 

 invasive human breast carcinomas promote tumor growth and 

 angiogenesis through elevated SDF-1/CXCL12 secretion. Cell 

 2005;121(3):335-348 

44. Loeffler M, Kruger JA, Niethammer AG, et al: Targeting 

 tumor-associated fibroblasts improves cancer chemotherapy by 

 increasing intratumoral drug uptake. J Clin Invest 

 2006;116(7):1955-1962 

45.  Law JH, Habibi G, Hu K, et al: Phosphorylated insulin-like growth 

 factor-1/insulin  receptor is present in all breast cancer subtypes and is 



 35 

 related to poor survival. Cancer Res 2008;68:10238-46 

46. Desmedt C, Gundem G, Zoppoli G, et al: Characterization and clinical 

 relevance of the  genomic alterations defining lobular breast cancer. 

 SABCS 2014; S2-05 

47. Endogenous Hormones and Breast Cancer Collaborative Group: 

 Insulin-like growth factor 1 (IGF1), IGF binding protein 3 (IGFBP3), 

 and breast cancer risk: pooled individual data analysis of 17 prospective 

 studies. Lancet Oncol 2010;11:530-42 

48. Kaaks R, Riboli E, Lukanova A, et al: Insulin-like growth factor I and 

 risk of breast cancer by age and hormone receptor status-A prospective 

 study within the EPIC cohort. Int J Cancer 2014;134(11):2683-90 

49. Bonkowski D, Katyshev V, Balabanov RD, et al: The CNS microvascular 

 pericyte: pericyte-astrocyte crosstalk in the regulation of tissue survival. 

 Fluids Barriers CNS 2011;8:8 

50. Krüger K, Stefansson IM, Collett K, et al: Microvessel proliferation by 

 co-expression of endothelial nestin and Ki-67 is associated with a 

 basal-like phenotype and aggressive features in breast cancer.  

 Breast 2013;22:282-288 

51. Yazdani S, Miki Y, Sasano H, et al: Proliferation and maturation of 

 intratumoral blood vessels in non–small cell lung cancer. Human 



 36 

 Pathol 2013;44:1586-1596 

52. Raza A: Pericytes and vessel maturation during tumor angiogenesis and 

 metastasis. Am J Hematol 2010;85:593-598 

53. Chong Kelvin YM, Surbramanian A, Mokebl K, et al: The Prognostic 

 Significance of the Insulin-Like Growth Factor-1 Ligand and 

 Receptor Expression in Breast Cancer Tissue. J Surg Oncol 

 2011;104:228-235 

54. Llanos AA, Brasky TM, Dumitrescu RG, et al: Plasma IGF-1 and 

 IGFBP-3 may be imprecise surrogates for breast concentrations: an 

 analysis of healthy women. Breast Cancer Res Treat 2013;138:571-9 

55.  Tollefsen SE, Stoszek RM, Thompson K: Interaction of the alpha-beta 

 dimers of the insulin-like growth factor I receptor is required for receptor 

 autophosphorylation. Biochem 1991;30:48-54 

56.  Law JH, Habibi G, Hu K, et al: Phosphorylated insulin-like growth 

 factor-1/insulin  receptor is present in all breast cancer subtypes and is 

 related to poor survival. Cancer Res 2008;68:10238-46 

57. LoPiccolo J, Blumenthal BM, Bernstein WB, et al: Targeting the 

 PI3K/Akt/mTOR pathway: Effective combinations and clinical 

 considerations. Drug Resist Updat 2008;11:32-50  



 37 

58. Gonzalez-Angulo AM, Blumenschein GR: Defining biomarkers to 

 predict sensitivity to PI3K/Akt/mTOR pathway inhibitors in breast 

 cancer. Cancer Treat Rev 2013;39:313-320 

59. Chong YM, Colston K, Jiang WG, et al: The relationship between the 

 insulin-like growth factor-1 system and the oestrogen metabolising 

 enzymes in breast cancer tissue and its adjacent non-cancerous tissue. 

 Breast Cancer Res Treat 2006;99:275-288 

60. Eva Maria Ciruelos Gil: Targeting the PI3K/AKT/mTOR pathway in 

 estrogen receptor-positive breast cancer. Cancer Treat Rev 

 2014;40:862-871 



 38 

 

IXʠȼ(û 

 

û 1.� ƩƶŊħȶǘ�ƩƶŊ�ǽǘ-ǚǋƛÿ.�ȧȆȎ-ƀƌ'��ǽ(ħȶ-ʂ

+ėþ�@ terminal duct loblar unit (TDLU)'�@ʞūǃ 5DŨČʟ� 

 

û 2. ƩƶŊħȶǘ (ILC)(ƩƶŊ�ǽǘ (IDC)-ȆȎĘǛǀŅ 

ĬʥILC (x100)� � � èʥIDC (x100) 

ILC.�ȈëŊ�£�� ƝɤǛħā-ȤǕȅț��¯ȅțŊ�@.ȄǁƏɫD(

?*�>�06EŊ+Ʃƶ�@�IDC-Ɛ*ºĜțī;�ȧǽƏɫ.7>A*� 

 

ȼ 1.� Treatment oriented classification of sub-groups of breast cancer 

2015Ĵ- St. Gallen International Expert Consensus on the Primary Therapy of 

Early Breast Cancer +&Ŧõ�A Ys`ItÆʘ�2011Ĵ�2013Ĵ-�ɗ'Ŧ

õ�A intrinsic type DȊ'x�~�æĠ¤�HER2 æĠ¤-ǚǇǁơ�Ki-67

ƑɖǅD:(+�ƠǗƣ+ą% Æʘ(*#&@� 

 

ȼ 2-1.� ½ǔ©-ŋȕȚŸ(ǓǉȆȎĘǛǀŅ 

Ki-67-ʄ±D St. Gallen 2011'-ěȒD:(+ 14%(� � 

Ĥəǔ©.½©ēŊ'�# �ILC ( IDC 'Ĵʜ�ʀȇǁơ+.ŽŎĭ.7>A*

�# �ILC'.ȤǕŀ�ŽŎ+ď��(p < 0.0001)�TøĖ (p < 0.0001)�Stage (p 

< 0.0001)+äŵ�A& �Ƞǽ¬Ɂ (ly: p = 0.0713�v: p= 0.5443); NøĖ (p = 

0.5229)+ŽŎĭ.7>A*�# �ĉƙz�O�'�@ Ki-67Ƒɖǅ. IDC'ŽŎ

+ʚ±'�#  (p = 0.0185)� 
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ȼ 2-2.� »ǒȆȎ×Ę (nestin�CD34�αSMA�IGF-1�IGF-1R)-Ĥəǔ©ʥ�  

� � �   ŋȕȚŸ�ǓǉȆȎĘǛǀŅ 

½ǔ©-�"���nǾɣǰ-*ȤǕŀ 2cmſƱ-ǔ©D ILC( IDC�A�A�

>��a|+ 40©�$ɶě� �ȤǕŀ�ƋT��g+ŽŎĭDɒ9 �p < 0.05

DŽŎĭ�?(� � 

N.S. = not significant�SD: standard deviation  

 

ȼ 3.� »ǒȆȎ×ĘʥŜ¤�ŜáɛƦÄǉƣ�ıɼƣ 

 

û 3.�  Microvessel density 

ILC (�ƚ)�IDC (�ƚ)+��@ HEƑƁ(A�D)�CD31 (B�E)�vasohibin-1 (C�

F)»ǒƉȳƑƁÂǣ (x100)�  

B�E: CD31ʊŊȹǽÀǜȅț.ȵȳ+Ɖȳ�A@ (ɝǧß)� 

C�F: vasohibin-1ʊŊȹǽÀǜȅț.ȵȳ+Ɖȳ�A@ (ʛǧß)� 

CD31 .ŀ�ď�*œƼ� ȹǽ-Àǜȅț+:ʊŊ(*@��vasohibin-1 .�+

ŀ�ħ�ȹǽÀǜȅț+ʊŊ(*@¶íDɒ9 � 

 

ȼ 4.�  ILC( IDC+��@MVD( vasohibin-1ʊŊǅ 

2ȑʂ+��@MVD�VPR-±DǬ��MVD�VPR-±.�A: ILC'ŽŎ+

ʚ±'�# � 

(Fisher’s exact test�p < 0.05DŽŎĭ�?(� �) 

VPRʥVasohibin-1 positive ratio (Vasohibin-1/ CD31) 

 

û 4.� nestin, vasohibin-1-�ɽƉȳ (x100) 

A: ILC- HEǏ¸�� Bʥ nestin/vasohibin-1 �ɽƉȳ 

B: nestin .ȹǽÀǜȅț+ʏ�Ɖ6?�vasohibin-1 .ȹǽÀǜȅț+ȵȳ+Ɖ6
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@�nestinʊŊȹǽŪ/vasohibin-16 . CD31ʊŊȹǽŪD nestin positive ratio

(� � 

 

ȼ 5. � NestinʊŊǅ 

CD31ʊŊȹǽŪ�vasohibin-1ʊŊȹǽŪ+Ĥ�@ nestinʊŊǅDǬ�(ĳĀ±±Ƒ

Ʋɔĭ)�(Fisher’s exact test�p < 0.05DŽŎĭ�?(� �) 

VASH1: vasohibin-1 

 

û 5.� ȤǕʂɜ+��@ CAFsĉǋ 

CAFsĉǋDʤƚʋ'ɐ«� �ILC�IDC'ȍȌĉǋ�ǟǷ$ƑƁ-HEƑƁ�αSMA

-�ȼǛ*ÂǣDǬ�ʞx100ʟ�ILC�IDC-45½&-ǔ©' CD34.ȹǽÀǜȅ

ț+ʊŊ'�# ��ʂɜ+.ʉŊ'�# � 

A: ILC- 1© (HE)� � � B: CAFs score 3 (A-ǔ©)� � � C: CAFs score 2 

D: IDC-ʢ© (HE)� � � E: CAFs score 1 (D-ǔ©)� � � F: CAFs score 0.5 

 

ȼ 6.� ȤǕʂɜ+��@ CAFsĉǋ 

45½©'CD34.ȹǽÀǜ+ʊŊ�ʂɜ+.ʉŊ'�# �CAFs score 0-1DCAFs 

low density group� CAFs score 2-3D CAFs high density group(� � 

CAFs high density group -Ñë-ƍɌ'.� ILC 'ŽŎ+ʚ±'�#  

(Mann-Whitney U test: ILC 70% vs IDC 37%�p = 0.0087)� 

 

û 6.� ȹǽŭǋ+ʃ��@ɷ Ėȑ- PCRG�IɈƆ 

Luminal A like ILC 3©( luminal A like IDC 3©-ɈƆ'.�CCL11�IGF-1-ǚ

Ǉ� ILC'ʚ�# � 

 

ȼ 7.�  ILC'ǚǇ�ʚ�# ɷ Ė 



 41 

2ȑʂ-Ɲɤ'ŽŎĭDɒ9 -. CCL11-7'�# ��IGF-1�TEK�VEGF-C

: ILC'ǚǇ�ʚ¶íDɒ9 � 

(Student’s t-test�p < 0.05 DŽŎĭ�?�) 

CCL11: chemokine ligand 11�IGF-1: insulin like growth factor -1 

TEK: TEK tyrosine kinase�VEGF: vascular endothelial growth factor 

 

 

û 7.� IGF-1,IGF-1R-»ǒȆȎ×ĘǛƍɌ 

IGF-1-ƉȳļĺD 4ƚʋ'ɐ«�  (score0-3)�IGF-1.ȤǕȅț (ɝǧß)�CAFs 

(ʛǧßʗ)�ȹǽÀǜȅț (ʛǧß)-ȅțɜ+ʊŊ(*# �IGF-1R .ȤǕȅț�

ʂɜȅț-ȩ�ȅțɜ+ʊŊ(*# �(x100) 

A: ILC- 1© (HE)� � � B: IGF-1 score 3 � � � C: IGF-1R score 3  

D: IDC-ʢ© (HE)� � � E: IGF-1 score 0 � � � F: IGF-1R score 0  

 

û 8.� »ǒȆȎ×ĘǛŗƣ+=@ IGF-1�IGF-1R-Ɲɤ 

IGF-1�IGF-1R(:+êʊŊǔ©+��@ʊŊȅț-Ñë. 70-99%'�# ��-

 9�ILC ( IDC - 2 ȑʂ-Ɲɤ+.ƉȳļĺDǍ �6 ȤǕȅț(ʂɜ-Ɖ

ȳőĺ.ìƐ-ȈƇ'�# �ɈƆ. χʣƍě'Ⱥ�p < 0.05DŽŎĭ�?(� � 

 

û 9.� IGF-1ȇɡD�� ȤǕȅț(ȤǕʂɜ-ǡ�¦Ǎ 

CAFs�ǌǋ�@ IGF-1+=?�ȤǕȅț-ĉƙ�ȹǽÀǜȅț-ĉƙ�®ɭ�A@ 

(´ÆƢ¦Ǎ)�ȤǕȅț�CAFs. IGF-1-ȮĮÆƢ+=#&:ĉƙD®��6 ȹ

ǽÀǜȅț'.�IGF-1D��& VEGF+=@ȹǽŭǋ��ɭ��negative feedback

(�& vasohibin-1DǚǇ�@� 

 

û 10.� ȤǕȆȎ+��@ IGF-1ȇɡ(L]f�V�ȇɡ-ǡ�¦Ǎ 
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�ǘ-ȤǕȅțÀ'.�L]f�V�+=@ȤǕĉƙȇɡ (L]f�V�ȇɡ)(

IGF-1 ȇɡ-ǡ�¦Ǎ-ėþ�ų>�+�A&@� IGF-1 D�� 

PI3K/AKT/mTOR ȇɡ�RAS/MAPKs ȇɡ(L]f�V�ȇɡ�G�z`�_+=

@L]f�V�ëœ.�ǘȅț-ĉƙ�Gyf�[]śÍD®�� 

 

û 11.� PI3K/AKT/mTORȇɡ+��@ÆĖƑǛƠǗȸ(x�~�Ð-¦Ǎɹ¢ 

�ǘ-ȤǕĉƙ+�&L]f�V�ȇɡ( IGF-1ȇɡ-ǡ�¦Ǎ.ɽɂ'�@�Ǉ

þ�ŜL]f�V�Ð( PI3K/AKT/mTORʅğÐ (ÆĖƑǛƠǗȸ)§ǍǗƣ-ȭĸ

ɑʙ�ɀŪɭȺ�'�@� 
 



 43 

� 1. ^Ĝ Terminal Duct Lobular Unit : TDLU�Û³� 
 

 
 

 
� 1. åé»©Ģý�åé»^ĉý�þôÞ� ^ĜĎĔ�ÐÖ��̂ ĉ�©Ģ�ń�¢�

�, terminal duct lobular unit (TDLU)��,�(Éï 5.Æ�) 
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� 2. åé»©Ģý (Invasive lobular carcinoma: ILC)�åé»^ĉý (Invasive ductal 
carcinoma: IDC)�ĎĔ£ÿíº 

 

� 2.  
«şåé»©Ģý (x100)� � �  
�şåé»^ĉý (x100) 
ILC � Đ�»�fZ��ßĹÿ©��ěûčę�pčę»�,� ČîØĺ.����
!$/»�åé�,�IDC�Ù�v¥ęª(�ĜĉØĺ %*-��� 
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Ĩ 1.� àü�����^ý�>KB2L~Ő 
(St. Gallen International Expert Consensus on the Primary Therapy of Early Breast 
Cancer) 

>KB2L  ģìüã 

ESLTH8D1K (MTQW�§hň» HER2ň») �£üã 

HER2B2L  MTQW�§hň»
� HER2ŉ» �£üãŘ 
Ã HER2üã 

 MTQW�§hŉ»
� HER2ŉ» 

MTQW�§hŉ» (5@EV<W�§hŉ»
�ś$� LV<
@DVW�§hŉ») 
� HER2ň» 
 =� luminal disease as a spectrum (luminal like) 

 

 MTQW�§hµŉ»�Ki-67 ÚĲðfr�fS@:ĕ 
high receptor, low proliferation, low tumor burden �  
š� luminal A like 

{~âüã 

\ńS@:ĕ {~âüãŘ 
�£üã 

MTQW�§h´ŉ»�Ki-67 ÚĲðŒr�ŒS@:ĕ 
low receptor, high proliferation, high tumor burden  
š� luminal B like 

 
Ĩ 1. MTQW�§h�HER2 (human epidermal growth factor receptor-2)�þñîá�
Ki-67ÚĲð.'���4��>KB2L�~Ő�àüã�����~Ő.Ħ�� 
ÑĄĈ� Ki-67ÚĲðŠ14%. luminal A like��14%. luminal B like�~Ő�,� 
MTQW�§hš5@EV<W�§h (estrogen receptor: ER)�LV<@DVW�§h 
(progesterone receptor: PR)� 
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Ĩ 2-1. ¼ėĘÍ�ùòĎĔ£ÿíº 
 Luminal like ILC Luminal like IDC p-value 
n 145 121  
°Ŕ [\�r (ċ�)] 56.5 (27-91) 55 (31-83) 0.3717 
Ńď�(%) 
Ńď·(%) 

56 (39) 
89 (61) 

58 (48) 
63 (52) 

 
0.1385 

ěû¶ 
[¯�r±SD(mm)] 

20.1±12.4 (2-49) 13.0±6.9 (1-48) <0.0001 

    
T1 (%) 82 (56) 99 (82)  
T2 (%) 63 (44) 22 (18) <0.0001 
N – (%) 109 (75) 96 (79)  
N + (%) 36 (25) 25 (21) 0.5229 
Stage I(%) 77 (53) 88 (73)  
Stage II(%) 68 (47) 33 (23) <0.0001 
ly – (%) 96 (66) 67 (55)  
ly + (%) 49 (34) 54 (45) 0.0713 
v – (%) 103 (71) 90 (62)  
v + (%) 42 (29) 31 (38) 0.5443 
Õ;UXF 1 (%) 93 (64) 101 (83)  
Õ;UXF 2 (%) 52 (36) 20 (17) 0.0003* 
Ki-67 ÚĲð (\�r±SD) 
   Luminal A like (%) 
   Luminal B like (%) 

6.4±9.6 
120 (81) 
25 (19) 

10.3±10.7 
92 (76) 
29 (24) 

0.0185* 
 
 

 
Ĩ 2.� Ki-67�ņr. St. Gallen 2011��¤Ė.'�� 14%����Ki-67ÚĲð 14%
Ïç. luminal A like�14%cY. luminal B like�~Ő��� 
¨ĳúk zk »�����ILC� IDC�°Ŕ�Ńďîá� Î½¬ %*-�
���
ILC� ěû¶�Î½���(p < 0.0001)�T�¡ (p < 0.0001)�Stage (p < 0.0001)�
Ì�-����SWJĉnĪ (p = 0.0713)�ōĚnĪ(p= 0.5443)( N�¡ (p = 0.5229)
�Î½¬ %*-�
����ÜOX7X��, Ki-67ÚĲð IDC�Î½�Œr���
� (p = 0.0185)� 
(SD: standard deviation)  
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Ĩ 2-2ŚxøĎĔ�£ (nestin�CD34�!SMA�IGF-1�IGF-1R)�¨ĳúk� 

� � �  ¼ėĘÍ�ùòĎĔ£ÿíº 

 Luminal like ILC Luminal like IDC p-value 
n 40 40  
°Ŕ [\�r (ċ�)] 56 (27-89) 53 (37-81) N.S. 
Ńď�(%) 
Ńď·(%) 

18 (45) 
22 (55) 

26 (65) 
14 (35) 

N.S. 
 

ěû¶ 
[¯�r±SD(mm)] 

18.8±7.6 (10-19) 12.2±6.3 (4-19) 0.0123* 

    
ly � (%) 28 (70) 30 (75) N.S. 
ly + (%) 12 (30) 10 (25)  
v � (%) 31 (78) 34 (85) N.S. 
v + (%) 9 (22) 6 (15)  
Õ;UXF 1 (%) 18 (45) 34 (85) 0.0091* 
Õ;UXF 2 (%) 22 (55) 6 (15)  
Ki-67 ÚĲð (\�r±SD) 
   Luminal A like (%) 
   Luminal B like (%) 

9.3±9.6 
33 (81) 
7 (19) 

10.5±7.2 
32 (80) 
8 (20) 

N.S. 
 
 

 

Ĩ 2-2Śzúk����SWJĊĸĆ���ěû¶ 2cmÏç�úk. ILC� IDC�-�
-
*RWCP� 40k��ļ¤���ěû¶ (p = 0.0123)�Õ;UXF (p = 0.0091)�Î
½¬.İ&��ĚĉnĪ� Î½¬.İ&�
���p < 0.05.Î½¬�+���� 
N.S. = not significant�SD: standard deviation  
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Ĩ 3.� xøĎĔ�£şÃh�Ã�Ĵä}òã�®ŀã 

 �ìć/ (:VXW�) yÁw Ã�Ĵä}ò ®ŀqð 

CD31 O3@�QI:VXGTÃh 

(JC70A) 

Dako AC/ :5WĿ 40 

Vasohibin-1 O3@�QI:VXGTÃh 

(VC1 4E12) 
ŗ AC/ EDTA 400 

CD34 O3@�QI:VXGTÃh 

(NU-4A1) 
Nichirei  
Bioscience 

}ò�� 200 

!SMA O3@�QI:VXGTÃh 

(1A4) 
Dako Trypsin}ò 20 

Nestin 
 

3>9�NS:VXGTÃh Dako AC/ :5WĿ 8000 

IGF-1 
 

3>9�NS:VXGTÃh Abcam AC/ :5WĿ 100 

IGF-1R 
 

3>9�NS:VXGTÃh CellSignaling MW/ :5WĿ 1000 

 
Ĩ 3.�  
ŗ: Vasohibin-1 �Ŕ�£ĄĈÀ� ěû¹óĄĈ~ł� gĤŌ�ÇÄ)+¸ÅlŎ��� 
AC: 6XE:UXK�121oC�5~ 
MW: O2:V34XK�15~ 
:5WĿ: 0.01M :5WĿēħæ (pH6.0 or pH9.0) 
ESL?W}ò: ��7T?3P100mg +ESL?W100mg +ES@ēħæ100ml�37℃�
30~ 
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� 3. Microvessel density 

 

� 3. ILC (YÝ)�IDC (ZÝ)�	�, HE (A�D)�CD31 (B�E)�vasohibin-1 (C�F)x
øÔĠÚÑ|Ă (x100)�  
B�E: CD31ŉ»ĥĉ ġĠ�ÔĠ�-, (Ķă�)� 
C�F: vasohibin-1ŉ»ĥĉ ġĠ�ÔĠ�-, (œă�)� 
CD31 ¶����¿ë��ĥĉ�{Āčę�'ŉ»��,��vasohibin-1 ]�¶�©
��ĥĉ{Āčę�ŉ»��,t�.İ&�� 

A�

D�

B� C�

E� F�

100µm�

100µm�

100µm�

100µm�

100µm�

100µm�
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Ĩ 4. ILC� IDC�	�,MVD� vasohibin-1ŉ»ð 

 

 
Ĩ 4.� 2ĕń�	�,MVD�VPR.ą��MVD�VPR�' ILC�Î½�Œr����� 
Fisher’s exact test .ö��×ĭ.Ħ��p < 0.05.Î½¬�+���� 
VPRşVasohibin-1 positive ratio (Vasohibin-1/ CD31) 
 

 ILC IDC p-value 

CD31ŉ»ĥĉÈ 28.56±1.09 24.56±1.10  0.0109* 

Vasohibin-1ŉ»ĥĉÈ 14.81±0.73 11.28±0.72 <0.0001 

VPR 0.53±0.02  0.47±0.01  0.0266* 



 51 

� 4. nestin�vasohibin-1�_ŁÔĠ 

 
� 4.� A: ILC� HE÷u�� Bş nestin/vasohibin-1 _ŁÔĠ 
B� nestin  ĥĉ{Āčę�ġĠ�Ô$+�vasohibin-1 ĥĉ{Āčę�ŋÔĠ�
-,� 
nestin ŉ»ĥĉÈ/vasohibin-1 ŉ»ĥĉÈ�$� CD31 ŉ»ĥĉÈ. nestin positive 
ratio���� 
 
 

A� B�

100µm�100µm�
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Ĩ 5. nestin/CD31�nestin/vasohibin-1_ŁÔĠ�), nestinŉ»ð 

Ĩ 5. � CD31ŉ»ĥĉÈ�vasohibin-1ŉ»ĥĉÈ�¨�, nestinŉ»ð.ą�� 
(¯�r±Úèı¬)�( Fisher’s exact test�p < 0.05.Î½¬�+���) 
 
 

 ILC IDC p-value 

nestinŉ»ĥĉÈ 12.61±2.01 16.23±2.01  N.S 

nestin/CD31 ratio 0.37±0.08 0.61±0.07  0.0511 

nestin/vasohibin-1 ratio 0.84±0.45 2.11±0.39  0.0437* 
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� 5.� CAFs�ô 

 
� 5.� CAFs �ô.ŞÝŊ�Įm���ILC�IDC �Ēđ�ô�Œ²�ÚÑ� HE ÚÑ�
!SMA �bĨÿ�|Ă.ą�ŕx100Ŗ�ILC�IDC �"#z��úk� CD34  ĥĉ{Ā
�ŉ»������ńĵ� ň»����� 
A: ILC� 1k (HE)� � � B: CAFs score 3 (A�úk)� � � C: CAFs score 2 
D: IDC�Ŝk (HE)� � � E: CAFs score 1 (D�úk)� � � F: CAFs score 0.5 
 
 

A� B� C�

D� E� F�

100µm�

100µm�100µm�

100µm�

100µm�

100µm�
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Ĩ 6. ěûńĵ�	�, CAFs�ô 

 
Ĩ 6. "#zk� CD34 ĥĉ{Ā�ŉ»�ńĵ� ň»����� 
CAFs@=0 0-1. CAFsf@=0ĕ� CAFs @=0 2�3. CAFsŒ@=0ĕ���� 
CAFsŒ@=0ĕ��� ILC�Î½�Œr���� (70% vs 37%�p = 0.0087)� 
(Mann-Whitney U×¤) 
 
 

CD34         � � ň»   

!SMA ň»�´ŉ»         µŉ» 

� � � � � � � � f@=0ĕ  � � Œ@=0ĕ Œ@=0ĕ(%) p-value 

CAFs@=0 0�0.5�1  � 2 � 3   

ILC n=40 (%) 12 (30)  4 (10) 24 (60) 70%  
0.0087 

IDC n=40 (%) 24 (63)  8 (22) 6 (15) 37% 
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� 6.  PCR0U2ĬÒ� Scatter plot  

 

 
� 6.� ĥĉÊô�Ņ[�,Ľd¡ĕ� PCR0U2ĬÒ 
Luminal A like ILC 3k� luminal A like IDC 3k�ĬÒ� �CCL11�IGF-1�þñ�
ILC�Œ
�� (Ĩ 7�ê)� 
 

  

IDC (n=3) 

IGF-1  CCL11 

ILC (n=3) 
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Ĩ 7. ILC�þñ�Œ�Ľd¡ 

    
 
 
 
 
 

 
Ĩ 7.� 2ĕń�ßĹ�Î½¬.İ&�� CCL11�%������IGF-1� TEK�VEGF-C
' ILC�þñ�Œ�t�.İ&��(Student’s t-test�p < 0.05 .Î½¬�+����) 
CCL11: chemokine ligand 11 
IGF-1: insulin like growth factor -1 
TEK: TEK tyrosine kinase 
VEGF: vascular endothelial growth factor 

Gene symbol Fold change p-value 
CCL11 18.24 0.020 
IGF-1 34.87 0.134 
TEK 46.81 0.114 
VEGF-A 1.05 0.620 
VEGF-C 4.07 0.172 
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� 7. IGF-1�IGF-1R�xøĎĔ�£ÿ×ĭ 

 
� 7. IGF-1�ÔĠµ². 4ÝŊ�Įm�� (score0-3)�IGF-1 ěûčę (Ķă�)�CAFs 
(œă�ŏ)�ĥĉ{Āčę (œă�)�čęĵ�ŉ»�����IGF-1R ěûčę�ńĵč
ę�ĝ�čęĵ�ŉ»�����(x100) 
A: ILC� 1k (HE)� � � B: IGF-1 score 3 � � � C: IGF-1R score 3  
D: IDC�Ŝk (HE)� � � E: IGF-1 score 0 � � � F: IGF-1R score 0  
 
 

IGF-1 positive�

IGF-1 negative�

IGF-1R positive�

IGF-1R negative�

HE�

HE�

IGF-1 positive�

Tumor cell: red arrow,  endothelial call: black arrow,  fibroblast: black arrow head 

IGF-1 positive� IGF-1R positive�

IGF-1R negative�IGF-1 negative�

HE�

HE�100µm�

100µm�

A B� C

D E� F�
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� 8. xøĎĔ�£ÿÁã�), IGF-1�IGF-1R�ßĹ 

 
� 8.� IGF-1�IGF-1R�'��ŉ»úk�	�,ŉ»čę��� 70-99%������
��&�ILC� IDC� 2ĕń�ßĹ� ÔĠµ².ö���$�ěûčę�ńĵ�ÔĠ¾
² �Ù�ĐÓ�����ĬÒ "ŝ×¤�Ħ��p < 0.05.Î½¬�+���� 
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� 9. IGF-1ďķ.a��ěûčę�ěûńĵ�ā`iö 

 

� 9.� IGF-1.a�� CAFs�ěûčę�ā`iö.ą��CAFs�õô�, IGF-1�)
+�ěûčę��Ü�ĥĉ{Āčę��Ü�oĻ�-, (s~âiö)�ěûčę�CAFs
 IGF-1�ğ~â�)��'�Ü.o��$�ĥĉ{Āčę� �IGF-1.a��VEGF
�),ĥĉÊô�oĻ�-�negative feedback��� vasohibin-1.þñ�,� 
TGF: transforming growth factor      HGF: hepatocyte growth factor    
EGF: epithelial growth factor         FGF: fibroblast growth factor    
MMP: matrix metalloproteinase      CXCL�CCL: chemokine ligand    
VEGF: vascular endothelial growth factor    
CTFG: Connective Tissue Growth FactorřIGFBP-8   

Metastasis�
Endocrine actions�

Tumor cell�

CAF 

Paracrine actions�

Autocrine actions�

IGF-1�
IGF-1�

TGF! 
HGF! 
EGF 
MMPs�

Collagen I, � 
CXCL12 
CCL5 
�

IGF-1�

IGF-1�

MMPs 
VEGF 
FGF2 
CTFG�

IGF-1�

Angiogenesis�

Endothelial cells�

Pericytes�
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� 10. ěûĎĔ�	�, IGF-1ďķ�5@EV<Wďķ�ā`iö 

 
� 10.� ^ý�ěûčę{� �5@EV<W�),ěû�Üďķ (5@EV<Wďķ)�
IGF-1 ďķ�ā`iö�¢��Ë*
��-��,�IGF-1 .a�� PI3K/AKT/mTOR
ďķ�RAS/MAPKsďķ�5@EV<Wďķ�0VOBXA�),5@EV<W�¿ ^
ýčę��Ü�0NEX?@Â�.o�� 
 
 
 

IGF-1R�

IGF-1�

Tumor growth 
and survival 

IRS1�

RAS�

RAF�

MAPKs�

ERK�S6K�

AKT�

mTOR�

PI3K�

IGF-1R� aromatase�

ER!�

Estrogen�

ER!�

ER terget gene expression 
IGF-1R, HER2, ISR1,EGFR�

Nuclear�
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� 11.� IGF-1/PI3K/AKT/mTORďķ�	�,~¡Úÿàüģ�MTQW��iöľe 

 
� 11.� ^ý�ěû�Ü�	��5@EV<Wďķ� IGF-1ďķ�ā`iö Łī��,�
ñ��Ã5@EV<W�� PI3K/AKT/mTOR Ň¦� (~¡Úÿàüģ)jöüã�Ğ±į
ő�ĩÈĻĦ\��,� 
 

Cytosol�
ER!�

PI3K 

Akt 

Ras 

Raf 

MEK
1/2 

MAPKs 

Breast cancer 
proliferation�

Anti-
apoptosis�

mTOR 

Estrogen�

ER induced 
protein�

Nuclear�

Anti-estrogen Aromatase-   
     inhibitor�

aromatase�

Rapamycin�

IGF-1R�
Figitumumab�

IRS1�


