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*  >�5 (���� "
�6- .- ,����)� % ,�<�=�� ����� ��	
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Breast Cancer Treatment 
 ��� p1$& ��d� X$�	 +5 ���: !"#� ����� ��	
 YZ5  ��,�w� % a�8�"�� YZF��%

%a5��
� +, �%�gL &��e1Q� �2�F, �w ��UZF�� |D� .��  ������? $��  ������ ����� ��	��
 ��� % �%7���  z��P� >:�_� &$�)���� ���O�_� &������ &��
��Metastases 	Vici et al., 2002; 

Bartsch, Wenzel, and Steger, 2007� +, o)�� ,q�r T,% .��  ������? $*�  ������ p1$ ��
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 BZc plQ�"1)�� ' ����QGoldhirsch, Gelber, and Castiglione, 1988��  G?-"
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� �;c �R�$<% YZF_� &,%�K
� T, �R�5 
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 &���� ����Q���� ��
� ( &��
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%���I;�� ~F� {5 ��F1�� pL p�t�1�� BZ1c�%  8� ,����� ��)�	
 ( a��d� S�F1�� (
�� q�r (:N?�  ,�5�I1�� ��:���w� ��1$V* 3L%V� ���u�� a��d�% ( ���I	 >:�_� i��
� 3L%V��

�� p53 � i�L�
�ae����� ��1�
� &U:��� &���5 &Q��% 4�	�#) ��*7�,  ����� ��	
%\� O�P

 &$%�IO�_�� �KF��Lymph node-positive breast carcinoma ,% �%���� ~,��� ( ���I	
 &K_  !"6 {5 �:�)�*�1�
�Mitochondrial D-loop� % ��� 3U ( ���I;�� �$�` pLBRCA1   %A

BRCA2  .����� ��	
 ��, ~F� ( �C% &$�F1
� N�0��� ~F� ��l�A? !�, &�F��;�� R��
� v
 3O*�"��Curcumin  o�6 R��
�%&�5��;[2�  ��3�´ ،٧، ٥ –  ��)��A !�I��*���, !�1�QA ���L– 

)´ triacetyl-4′-methoxyfl avanon-3, 5, 7 Ax,V
� ��_P� ��
� ��Q �f Apoptosis  / GQ

 �? � >? &�)�	��� �$ZP�– * MCF-7 �_;�O_� :��1c� a� a1�� Michigan Cancer 

Foundation-7  ��	�_� ��=�#�, &�Q@, %A ��5�C'– *�� �,A  ��l�A �K� ,M�
� ��U������



 ����� ������� �
�� 

  

�

R<� 8_* o)A N�0�7� ~F�R� 
� ��1�aU���1�w�  Histological  grade , R�R<�M�
� B��,  4���Q �

% �S�* &U:�� i�L�L �l�"�% �OF��� �%S1�U%V��% 3U%gQ\� ��,�� �Z�K1�, &��  i�L�L ]
.aU���1�w� ��1�
�� 

 ��3 ,��c7� ��)�	��� ~F� ( &[�c ,&���d� ���I;�� ~F�� ����� ��	
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Stem Cells 
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Hematopoietic stem cells  �� ,<=*> � ?5��� @�7A 6B �
�7> CD ����!� E�F�*G 
H
Erythrocytes  (<=*> � ?5� I� ��B
JKL' ,������ 
���� M'7 N� �>+  �� B4=�!� I� ��45;�

 O��!�Self-renew  ����!�+Differentiate ����, CD  ������!� ��45!�P 
���� 
� �4�4�;� Q�� � �B4��
Multiple-lineage differentiation potentialB4=�!� (R  
���� 
"�' )*5�G ��!� ��:$�!� �� O��!�

S ������T
��  �U' V��W ������ 
���� 
� K+�X;� �B
�Y I� 4�
*� 
Z ��'
0D ����[ 
���
P �\� 
2
#!� �
�]He et al., 2009 .( ^Y���� 6
*5�� 
� ��
�� O��!� B4=�!�Mitotic process  	��
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 �����;� 
���� ��� 4$���+ 
�B4�+ ��� I� (
_�� ������ 
���� 
� ��!� ������ 
���� `�8
 ������ ��F�!
8 7"aG 7#�;�Early embryonic development  ��45!� �:�
> ����[ 
���Totipotent 

–  ()*�
8 
���� ����, E�$� ����!� �$�b;�+ ^c!� ?�\� 
��� E�F�*G �&�+ ������ 
����
!� ��45!� �7'��Pluripotent stem cells  �4]�+ �5�W 
� 
���� ����, E�$� ����!� I� ��45;� 
d4!

 ���B � �
5�W e�&!� 
� ������� ��4:��Embryonic dermal layers ������ 
���� E�F�*G(
;� ��45!� �B4��Multipotent stem cells � 
� K�#G 
� %�B
� ��!� 
���� ����, `��! ����!� ��� fg
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 �hhX�;� 
���� 
� <��� CD ����!� I� ��45!� 
d4! ��!� ������ 
���� KL' %
�
��+ (-�*�!�
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��������  ��g:*!�Progenitor cells 
���� +, ��2�4�!� Precursor cells  
��� 
� %
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 ������ 
���� 1�7�G )G �>+!� ��45!� �:�
#Totipotent stem cells  ,%
5�*� ���� ���� ���

 �
/J�!� 
�Zygotes  �:]7� . <��� +,�−�  %�B
�+ (
���i:X�*NG  ������ 
����!� �7'��
 ��45!�Pluripotent stem cells  ��:��4!� ���:�� �:�#!� 
� !�"#$ % �#&'(��j��!�)��* 

Blastocysts k�, 
� )	7!
8+ ( l�UJ� )G���� K, ������ 
!� 
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"�:� V�h\� 
#$� ��45!� �7'��
 ,<m!
�!��� 
��� n��G <m!
�!� 
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"�:� ?h/�;� ������ 
���� E�o K ����� �B4��� ��45!�

Multipotent stem cells  ������ 
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Cancer Stem Cells 
������ �   ����
��� ������ �	
�� �	���History of Cancer Stem Cells  

 %
�
� <*q 
� 7&>, ��� ���
Wc!� ������ 
���� B�[+ ��7a� M] rUJN� V+, M�
J 45' (
 sG�:#�+ )�G <;
�:! ���
Wc!� ������ 
���� I� �j��BTim and McCulloch   6
� .,./0 �

 %
�G�� �B4=�;� 
���� K, �"�j��B . �7"3, 4J+Self-renewing cells  . ��7$��*� 
��#G E�F�*G
P V
/F!�Becker et al., 1963 <g�!+ ,K�j�j+ ,T�b�*��8 @�:�!� t=� ,<��j 4�8+ (R

Brunschwig, Southam, and Levin  6
�,./1 %  %�B4� K, �
�uD  �
�
Wc!� 
��� 
� %��:J
 ?#b8+ (v7;� fg� . %�B4w 
"�5] )�� 
�4�� �4�4[ �
�
Wx 
��#G I� ��45!� 
d4! �&����

 �u���!� 
�
��:! �4�4[ ��7a� 
]UJ� y
�Heterogeneity  4J ���
Wc!� 
���� K,+ ,6��!� 
���
 ��7� 6
a�> 7"aGHierarchical system 2Brunschwig et al., 1965 . 
���� E�o E�F�*G z�/8 R

 7$�*;� ^Y���;� 6
*5�{� |�7W 
� �4]�+ ��:� 
� @�b�!� 6��!�Continuous mitosis %
5]{ (
 K�;
j+ 7	n} <;
�!� 
� ~?> 7"3,Hamburger and Salmon 6
� 2,.�� 
� %��:J %�B4� K, R
$��*� 
��#�! ��45;� 
d4! 6��!� 
��� <:!� �
[�� . ��7Soft agar � 
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����  �)�� *+� ��,-� �� . ���� '�+/ 0��12�3� ��45� �� 67�8�� �)�� 9+:��;�� ��,-� ��
< 67�8�� ���Hamburger and Salmon, 1977 9�=>?� ������� ��� 0��@
 �� ,"���� ��A� �2/! BCin 

vitro  .D� ���5�� �3E Fin vivo  G�H! I+:4/ J?�2�� K�  ��Bonnet and Dick  L������  ���M��
 H�D� .��>��� L��� ���� ��,
 �� J�,� 6A� K5� N8O "��#�! �$ ���@$Acute myeloid 

leukemia cells  9�,P �� ���QR�� F �S�8# ��� L�7!$ T��#
 U+V�3�NOD/SCID ��,
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