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Currently, canine skin tumors are a common disease. Tumor classification is based on 
routine histopathological examination. In routine study, canine skin tumors have been classified 
according to cell origin and tumor behavior. The purpose of this study was to define the tumor 
marker of important skin tumors. This study presents the results of immunohistochemical studies 
on the distribution of intermediate filamentous proteins vimentin and cytokeratin which proposed 
to be tumor markers. Vimentin is specific antibody to mesenchymal cells whereas cytokeratin is 
specific to epithelial cells. In this study, the collected test specimen included 30 epithelial tumors 
and 30 mesenchymal tumors. Epithelial tumors consist squamous cell carcinoma (5), 
trichoblastoma (5) basal cell carcinoma (5), sebaceous gland adenocarcinoma (5) sebaceous gland 
epithelioma (5) perianal gland adenoma (5). Mesenchymal tumors were: fibrosarcoma (5), 
schwannoma (5) melanoma (5) hemangiopericytoma (5), hemangiosarcoma (5) and liposarcoma. 
Vimentin was expressed on all of mesenchymal tumors with variable intensities and amount of 
positive cells. The expression of cytokeratin was noticed on all of epithelial tumors with variable 
intensities of immunoreactive cells. These results are correlated with routine histopathological 
staining interpretation (kappa =1). Data of each factor was collected such as antibody 
concentration, antigen retrieval methods and detection system. Antibody concentration was 
evaluated. The proper anti-vimentin concentration for each mesenchymal tumor was 1:200 
whereas suitable concentration of anti-cytokeratin for each epithelial tumor was 1:300. The 
application of this concentration was used with suitable antigen retrieval methods and polymer 
detection systems. 
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    86 Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50     89 
    87 Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50      89 
    88 Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200     90 
    89 Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200     90 
    90 Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300     91 
    91 Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300     91 
    92 Fibrosarcoma, anti-vimentin (1:50) Polymer Detection System      92 
    93 Fibrosarcoma, anti-vimentin (1:300) Polymer Detection System      92 
    94 Fibrosarcoma, anti-vimentin (1:50) Normal Detection System       93 
    95 Fibrosarcoma, anti-vimentin (1:200) Normal Detection System      93 
    96  Fibrosarcoma, anti-vimentin (1:50) Not AR Polymer Detection System     94 
    97 Fibrosarcoma, No primary antibody Polymer Detection System      94
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ก����7��ก���%*��$��$����)�/�8��/��$�0���	$�ก��	%��- Anti-Vimentin 2�3 Anti-

Cytokeratin �G�����+G�2�กก�H5���&I���ก(���������H��" 

 

Development of Tumor Markers: Anti-Vimentin and Anti-Cytokeratin 

 for Canine Skin Tumor Classification  

 
$G��G� 

 
 ��12�3�ก (tumor/neoplasia/neoplasm) ���/��6 �V\���
,�ZU3��U�+�
�S �V\����,�/�,
�/��6
.+��5���ก���H	�5����H�R��$_
���12�3�ก��2��V\���12�3�ก	����
�H"�3,�1��$��r3 (Malignant 
tumors) ��H��U�]##��$��r3�ก��.�ก�]##��0�3ก�H��U4��Vก�� �]##���12�3�ก.$��ก���.��S���-����U

5-
/�I�0I�
"#$�����_"��0IVH�3�05��0�3s 6�3�0�3ก�H �05���12�3�ก��UI�0�
�H"�3 (Benign 
tumors) .$I�0"��0ก�$.�H"#$��	
� "�0กr�����_ก0��,
�ก��V^S,�I�
��Hก��ก��5�H5$"#$��
�
�#1��6
�3�
�H3 ก��5���.R�H��1U�"Hก	���6�3��12�3�ก��
5���+�
�S��1U�3.�ก�+��,
�����_ก+�,��
V�$�D�6�3��12�3�ก50��V\��$��r3,�1���12�3�กQ�������1U��+���H�`��ก���6�3��12�3�ก"#$5�3
"4�ก����กJ�I�
�H0�3_�ก�
�3 
 
 ��V^../-��ก��.+�"�ก	���6�3��12�3�ก4�5,��3���/��6�����_.+�"�ก��Hก��5���.R�H��3
./#�H�Q�5��H���H�.+�"�ก���	���6�3�]##��
�ก+�����"#$�`��ก���6�3��12�3�ก ก���	
��
��
���
�����������
����	05H��ก��5���.R�H��12�V�$�H	����ก#/0�6�3��12�3�ก��U��
5��4��"V�6�3��V�0�3
�]##�.�4�����2H�IV.�ก�]##��
�����.ก0��,
�ก��
5����-��"#$.+�"�กH�ก ,�ก-�4�5,�1�
D�H���]##���12�3�ก�,#0���2����
�3��
�3	�5���#ก/#-�3�H0�3 (tumor markers) �V\� �,��H� ��U
.+����$�0�	���6�3�]##���12�3�ก]ZU3�����_"HกI�
�
5Hก����5.,��
�3��
�3��3ก#0�5�
5H��
��

��U���Hก50���������������
�� "�0ก���	
��
��
5�Q���2"#$"����-�������3���5"��H�H�3�
�3��
ก��FZกJ��������1U�3.�กH�3��
5��"�ก�0�3�$,50�3��12��H1U������5�"�0#$	���"#$"����-�����U
�+����	
�����5�H�36��
5��.+����$ ��1U�3.�ก"����-�����U�+����	
�05��,S04#��6Z2���1U��	
��3
ก��"��H� "#$ก��FZกJ�_Z3V�$���Q�D����ก���	
"����-���"�0#$	�����U�+���V�$H/ก���	
ก�-
�/��6H�3���
�H ��6E$��Uก��5���.R�H��12�3�ก���/��6��UV^../-�����U���
5���+�
�S���U�6Z2���1U�3.�ก
�/-���ก��E�ก���ก����12�3�ก���/��6��"�5��
����U�6Z2���1U�H s 
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���WH �3��$	 

 

 1. �������
��
��������������
�� (immunohistochemical techniques) ��U�,��$����1U�

	05H��ก��5���.R�H��12�3�ก4�5,��3���/��6 

 

 2. ����-
5��.+����$6�3"����-����0�����
�ก�����U�+�
�S6�3�]##���12�3�ก (tumor 

markers) ��U4#����1U��	
����3ก��"��H� "#$�+���V�$H/ก���	
��3���5"��H� 

  

 3. V��-V�/3��
��
��������������
���,
�,��$�+�,��-�	
��3��5���.R�HV�$.+�5����1U��,


�ก��
5���$�5ก�5���r5"#$V�$,H��
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ก�����+��ก��� 
 

1. �&I�X��ก���%*��$��$����)�/�8��/��$�0 (Basic Immunohistochemical technique) 

��$��$����)�/�8��/��$�0 (Immunohistochemistry) 

 
��
��
��������������
�� �V\���
��
��U�����6Z2���1U�./�V�$�3
��+�,��-�	
��3��5�.�H

"#$	05H��ก��5���.R�H ,#�กก���12����6�3��
��
��2
1�ก��,�"�����.���U�H�0D�H��	�2���12��H1U� 
(tissue sections)��H�	
"����-���.+����$ (specific antibody) �6
�IV.�-ก�-"�����.��V��,��H��U�H�0
����12��H1U���1U���ก��.�-ก���$,50�3"�����.�"#$"����-���.$"��3Vg�ก���H��ก����.�ก�$--
��5.5�� (detection system) .�ก��
��
]ZU3�����_��3�,r�I�
�
5Hก#
�3./#���F��"--�	
"�3
Q����� "�
50���
��
��2��,#�กก����U30�H"�05�Q�6�3ก���+���
��
��������������
��
0��6
�3]�-]
��
.�ก6�2�����0�3s ��U�6
����+�,��-	05H�,
��
��
��
5��I5 (sensitivity) "#$
5��.+����$ 
(specificity) ��ก��U�/� .�ก������U�	
 simple (direct) methods ]ZU3I�
4#��r5"�06��
5��I5 �0���I�
��
5�Q�6H�H��SS�E"--�0�3s ��U��
5��I5��ก����5.,�"�����.����U�6Z2���ก "#$ก���������U
�+�
�S���$H$H�U��-Vy��U40���� 
1���
��
��ก��ก�-ก�
"�����.� (Antigen retrieval) ��U_�ก�-ก5���
�$,50�36�2����ก����Z3��12��H1U� (fixation) �,
ก#�-
1�����Hก���	

5���
�� �+��,
"�����.���
	�2���12��H1U���U�
H��5.IVI�0�-.�ก��12��H1U���U_�ก��กJ��D���
5Hh�����#�������_ก#�-����5.�-
I�
��ก6Z2� ��
��
��������������
�� �V\���
��
��U�����_��3�,r�"#$�กr-��กJ����I5
I�
 .Z3�V\�
5�Q���U��
5���0��	1U�_1�"#$�,��$���+�,��-�	
��ก��5���.R�H��3��V�$.+�5��"#$��3��5�.�H 
(Ramos-Vara, 2005) 
 

1.1 "�����.�"#$"����-��� 
 
       ��1U�3.�ก,#�กก����������������
�� 6Z2��H�0ก�-ก��.�-ก���$,50�3"�����.�ก�-

"����-�����U.+����$D�H��	�2���12��H1U� ��HVก����������ก#�-�#�� [immunoglobulin (Ig)] ��U�	
��
��
��
��������������
��I�
"ก0 IgG  
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      1.1.1 �
�3��
�36�3"����-��� (Antibody structure) 
 
                 ��������ก#�-�#����#�กJE$�V\���V��55�H ( Y-shaped ) V�$ก�-�
5H light 

chains ��3��
�"#$ heavy chains ��3��
� �05���U�V\� heavy chains �V\���5�$-/_Z3 Antibody class 
�05�,�36�3��5 Y ���Hก50��05� Fc �05� light chains 6�3���5���ก�$��ก���,#�3�ก1�-�/ก	���.$��
��3"--���Hก50� kappa "#$ lambda �����#ก/#6�3�������ก#�-�#�� �05� light chains ��23��3��
�
"#$�05� heavy chains ��23��3��
�.$�V\�	������H5ก�� �05���U�V\� light chains V�$ก�-�
5H��3
�05�
1��05�
�ZU3��U�V\� C-terminal �V\��05���U constant .$���Hก50� CL (constant: light chain) 6E$��U
��ก
�ZU3,�ZU3�V\� N-terminal ��U.$��#+���-�$������U��
5��4��"V�.+��5���ก.$���Hก50��05� VL 
(variable: light chain) �05� Fab �V\��05���U�	
.�-ก�-"�����.�6�3��������ก#�-�#��V�$ก�-�
5H
�05� variable "#$ constant 6�3 heavy "#$ light chains ��3D����U 1 

 

 

 
 
#���0' 1  �
�3��
�36�3��������ก#�-�#��"��3-���5E�0�3s��U�ก�UH56
�3��ก���+�,�
���U 
 
�0'��: Janeway et al. (2005) 
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�05� Fc 6�3"����-��� ��,�
���U	05H�,
"����-��� .�-ก�-"����-�����5�1U�s .�-ก�- Fc 
receptors 6�3 complement "#$�]##���ก��- (inflammatory cells) ��H �05���26�3��������ก#�-�
#����
5��.+��V\���,#�H6�2����6�3��
��
��������������
�� ��ก.�ก��2��05� Fc H�3�ก�UH56
�3
ก�-ก���ก��ก��������12�,#�3 (background staining) ��1U�3.�กก��.�-"-- nonimmune 6�3
"����-���ก�-	�2���12��H1U� ��1U�,#�ก�#�UH3V^S,���3ก#0�5.Z3��"�5��
�.$��ก���	
�R��$�05� Fab ,�1� 
F(ab)2 6�3��������ก#�-�#�� �+�,��-��
��
��������������
�� "�0V^S,�
1��05� Fc 6�3������
��ก#�-�#���V\���5��U	05H�,
"����-��������_.�-ก�-6�3"6r3�	0��5ก��12��H1U�I�
"�0�6Z2� 

 
ก��.�-ก��"--.+����$�$,50�3"�����.�"#$"����-����ก�����05� hypervariable regions 

6�3��23 heavy chain "#$ light chain 6�3 amino terminus �05�6�3"����-�����U.�-ก�-"�����.� 
���Hก50� paratope 

 
�05� epitope 
1��05�6�3"�����.���U.�-ก�-"����-��� ��H epitope ��ก�V\��V������U��

ก���$����.+��5� 5�21 ��5 ��U3��U�+�
�S�0�ก��.�-ก���$,50�3"����-���
1��
�3��
�3������� 
(tertiary structure) 6�3 epitope ,�1���H�V������U6���-�6
��
5Hก��,�1� Vg�ก���H�ก�-�V������U�H�0
6
�3�
�H3 ��H paratope .$�+�Vg�ก���H�ก�-�
�3��
�3�������6�3 epitope �
5H ���Q$�H0�3�0����U
I�0�	0���Q$�
5��#��� ��HH�U3�����Q$�ก��6Z2���ก.$H�U3�+�ก��.�-ก���$,50�3"�����.�ก�-
"����-���"�0���กH�U36Z2� IgG �V\� bivalent (����3"6���U�	
�+�,��-.�-ก�-"�����.�)  
 

"����-��������_4#��I�
��Hก��ก�$�/
�D���
/
�ก��6�3���5� (�	0� ,�� ก�$�0�H "�$ �
�) 
�
5H"�����.���U�+��,
-���/�Q�t (purified Ag) ���5�.$��-���3��Hก����
�3"����-�����U.+����$�0�
"�����.���3ก#0�56Z2� ��H polyclonal antibody ��H�4#����H�	
 ก�$�0�H �
� "�$ "#$Iก0  
Polyclonal antibody �� affinity ��3ก50�"#$�+�Vg�ก���H�ก�- epitope -�"�����.�I�
,#�ก,#�H"�0��

5��.+����$�U+�ก50���1U����H-ก�- monoclonal antibody ��ก.�ก��2�ก������H� polyclonal antibody 
��.��
5��4��"V�6�3 antibody titer "#$
/ED��"����-�����UI�
H�36Z2��H�0ก�-���5���Uก�$�/
��
5H 
polyclonal antibody ��.�- cross-reactivity ก�- epitope �1U�s��U
#
�Hก�����V�����1U���3��2��+��,

�ก���V\�4#-5ก#53 (false positive) I�
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#���0' 2  "��3ก��.�-ก���$,50�3 polyclonal antibody ��U.�-I�
ก�-"�����.�I�
,#�H epitopes   
      (]
�H�1�) ก�-ก��.�-ก���$,50�3"�����.�ก�- monoclonal antibody ��U.$.�-ก�- epitope 
      	������H5 (65��1�)  
 
�0'��: Key (2006)  
 

      1.1.2 Monoclonal Antibody 
  
               Monoclonal antibody �05��,S04#����,��_�-.�ก� I�
��ก���������
���#H�

�ก�UH5ก�-ก��4#�� monoclonal antibody ��Hก��R��,���
5H"�����.���U�+��,
-���/�Q�t ,#�3.�ก��U�ก��
ก����-���3��3D���
/
�ก��กr.$�กr-#�����hI]��	���-� (B lymphocyte) ]ZU3�V\��]##���U��
�3
"����-���.�ก�
�� ��1U�3.�ก#�����hI]�� ��U"HกI�
��	053��H/��U.+�ก��.Z3I�
�+�IV�5��6
� (fused) ก�- 
mouse myeloma cells "#$����
5Hก��
���#1�ก�]##���U�V\�#�ก4�� (hybridoma) .+����$��U�
�3ก��
��H�]##�#�ก4����UI�
.$�V\��]##���UI�0��H (immortal cell) "#$��
�3"����-�����U.+����$ก�- 
epitope ���H5 ��U���Hก50� monoclonal antibody  ]ZU3��
5��.+����$"#$
5��-���/�Q�t��กก50� 
polyclonal antibody 	05H�+��,
ก��H
������12�,#�3��UI�0.+����$#�#3 (Ramos-Vara, 2005) 
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1.2 ก���ก��Vg�ก���H��$,50�3"�����.�ก�-"����-��� (Antigen-Antibody interactions) 
 
      .�ก#�กJE$��3�
��"#$	�5�
���-50�Vg�ก���H�ก��.�-ก���$,50�3"�����.�ก�-

"����-��� �-50�"�3��U�ก�UH56
�3�V\����Q$�H0�3�0�� (�05��,S0�V\� hydrophobic "#$ 
electrostatic) ]ZU3I�0�	0���Q$�
5��#���I�
"ก0 

      1.2.1 "�3I�����h-�ก (Hydrophobic interaction) �V\�"�3�Z3����$,50�3���#ก/#6���
�,S0 (macromolecules) ��U��"�3�Z34�5 (surface tensions) �
�Hก50��2+�]ZU3��.�V\�"�3��U�ก���$,50�3
�$��� (interatomic) ,�1��$,50�3���#ก/# (intermolecular) ��H"�3I�����h-�ก�-I�
���05��]0
6
�3 (side chain) 6�3ก���$����	��� phenylalanine tyrosine "#$ tryptophan ��1U�3.�ก��"�3�Z3ก�-
���#ก/#�2+��U+�ก50� ก���$�����,#0���2.Z3��"�5��
���U.$�	1U��ก�-ก���$������ก��5  

 
      1.2.2 Vg�������Q�Ihh���_�� (Electrostatic interaction) �ก��.�ก"�3�Z3�$,50�3�
����U��

V�$./,�ZU3,�1�V�$./��กก50���U�H�0-� epitope 6�3V�$./��U��36
����U�H�0-� active site 6�3
"����-��� ��H��U5IV.$�V\�,��0
���-�ก]�# (carboxyl) "#$,��0�$���� (amino) 6�3ก#/0��$������U
��6�25 (polar amino acids) 6�3���#ก/#"�����.�"#$"����-���  

 
      1.2.3 "�3"5������5�#�� (van der Waals forces) �V\�"�3 electrostatic �H0�3�0��

�$,50�3���#ก/#,�1��$�����U��6�25��3���#ก/# ��H"�3"5������5�##� "#$"�3�Z3��� electrostatic 
.$��ก��U�/���U�$H$��3��2���U�/���3��2� ก��5�3�+�",�03��U_�ก�
�3"�0�H+�6�3V�$./��U��36
��ก��-� 
epitopes "#$ paratopes .$�+��,
�ก�����Q$ electrostatic ��U"6r3"�3 

 
      1.2.4 ���Q$I�����.� (Hydrogen bond) �V\�4#6�3Vg�ก���H��$,50�3��36�25 (dipole 

interactions) �$,50�3 ,��0 OH "#$ C=O, NH "#$ C=O, NH "#$ OH �#�33����U�	
��ก��.�-.$��
#�กJE$
#
�Hก�-"�3"5������5�#��"#$Vg�������Q�Ihh���_�� ]ZU3��4#�+��,
ก��.�-ก���$,50�3
"�����.�"#$"����-��� I�0����ก��1U�3.�ก.+��V\��
�3��
5��"�0�H+������$,50�3��23��3���#ก/#.Z3
.$.�-ก��I�
 "�
50�ก�E���U��"�3���H3	������H5��U�+�
�S�0�ก��.�-�$,50�3"�����.�ก�-"����-����� 
��"�����.���UV�$ก�-�
5H ��#�"]rก
�I��� (polysaccharide) Iก#�
�V���� (glycoprotein) "#$ 
��#���VI��� (polypeptide) �V\��05��,S0 ���Q$�$,50�3"�����.�"#$"����-���.$�V\�"�3"5�
�����5�#��"#$Vg�������Q�Ihh���_���05�ก�� 
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"����-����05��,S0Hก�5
� IgM �V\� divalent �05��V�����05��,S0��"�����.��V\� 
multivalent ��H valency site "�0#$�+�",�036�3�V����"�����.���H��U5IV�V\� epitope ��U����V�0�3 
(configuration) �0�3ก���H0�3��-��E�.�ก valency site �1U�s ��23,�� (�	0� "����-���	�������
�
#� (monoclonal antibody) �����_�+�Vg�ก���H�ก�- valency site ���H56�3�V����"�����.���2�) 
Affinity �V\�ก��"��3#�กJE$��3�#�33�� (thermodynamic) ��ก��.�-ก��6�3"����-������05�
��U���Hก50� paratope ก�-"�����.��05� epitope ��H�	

0� Affinity ��."��3�V\�
0���3
E��F�����
�V\�
0�
3��U affinity constant (KA) ��U�����_
+��5EI�
��3��ก��  

 

 
 

#���0' 3  "��3
0� KA��U�	
"��3_Z3V����E6�3"�����.�"#$"����-�����U.�-ก����U�ก��6Z2���UD�5$      
  ���/#  
 
�0'��: Ramos-Vara (2005) 
 

	0536�3
0�
3��U affinity "�����.�"����-�����	053
0��6
�3ก5
�3"#$4��"V���23"�0�U+�ก50� 
105 liters/mol .�_Z3 1012 liters/mol ��H��5�#6��3ก#0�5,��H_Z3"�����.�"#$"����-�����U�ก��ก��
.�-ก�� ��U��
0� KA ��0�ก�- 1012 liters/mol �� affinity ��กก50�ก��.�-ก��6�3"�����.�"#$"����-���
��U��
0� KA ��0�ก�- 109 liters/mol 1,000 ��0� ��H
0� affinity 6�3Vg�ก���H���ก��.�-ก���$,50�3
"�����.�ก�-"����-��� ��
5���+�
�S��1U�3.�ก"����-�����U�� affinity ��3.$�����_.�-ก�-
"�����.� I�
��กก50���H�	
�5#��
�Hก50� ��"����-�����U�� affinity �U+� "#$��H��U5IV affinity ��U
��กก50�.$�����_�.1�.�3"����-������U�6Z2�I�
��กก50� 
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1.3 "�����.�  
 
      �+�,��-"�����.���U.$�+�ก����5.,���Hก���	
��
��
��������������
����2�.$

,��H_Z3	�5���#ก/#,�1��	12���U�H�0��	�2���12��H1U���U�����_�+�IV�+��,
-���/�Q�t"#$�����_�+�IV
ก�$�/
��,
�ก��ก����
�3"����-���.+����$I�
 ��ก��FZกJ���2"�����.���U.$�V\�,��H6�3"����-���
.+����$I�
"ก0�V���� intermediate filament 	��� vimentin "#$ cytokeratin  
 

1.4 ก����Z3��12��H1U� (Fixation) 
 
      ก����กJ��D����12��H1U� �V\�6�2������U�+�
�S��ก�+�,��-��12��H1U���U�
�3ก����5.�
5H5�Q�

./#�H�Q�5��H���1U��,
�����_��กJ��3
�V�$ก�-6�3�]##� �5���23�05���U#$#�H�H�0���]##�"#$
�
�3��
�3�V����6�3�]##� �5�_Z3	05HI�0�,
�ก��ก��H0�H�#�H��5��3 (autolysis) .��+��,

�05�V�$ก�-6�3�]##�4��IV.�ก�+�",�03Vก�� "#$
3�05�V�$ก�-6�3�]##�I�0�,
_�ก�+�#�HIV
��1U�40��6�2��������H���12��H1U� (processing) ]ZU3	05H�,
��ก�������"#$ก��H
����������������
��
I�
4#��  �����U�	
�+�,��-ก����Z3��12��H1U� (fixative) ��1U���กJ��D����U�	
��3./#�H�Q�5��H� 
1� cross-
linking (noncoagulating) fixatives "#$ coagulating fixatives 
 

      1.4.1 �����กJ��D��ก#/0���U�V\� cross-linking fixatives 
 
                h�����#�� (Formaldehyde) �V\������Z3��12��H1U� ��U��H��	
��3��./#ก�H5�D�


V�$.+�5��"#$����
��
��������������
�� h�����#��.$	05H
3�D���VVI���,#�ก"#$�
�3��
�3
��U5IV6�3 cellular organelles ��ก.�ก��2�H�3�+�Vg�ก���H�ก�-ก����5
#���
"�0��4#ก�-�5ก

����-I������
�H  

 
               h�����#�������_.�-ก�-ก���$������3�0�IV��2
1� lysine, tyrosine, asparagines, 

histidine, arginine, cysteine "#$ glutamine ก#Iก�12����6�3ก����Z3��12��H1U��
5Hh�����#��
1�ก��
�ก��4#4#���$,50�3h�����#�� "#$ก#/0� reactive amino ��UI�0��V�$./ (�NH ,�1� NH2) �ก���V\���V 
cross links 6Z2�"#$��1U��� reactive hydrogen ��5�0�IV���+�Vg�ก���H�.$�+��,
 hydroxymethyl group 
�ก���V\���V methylene bridge 4#�/��
�H��UI�
.�กก����กJ��D���
5Hh�����#��
1���ก��
�V#�UH�"V#3��V�0�36�3���#ก/#6����,S0]ZU3��.�+��,
"����-���I�0�����_.�-ก�- �V������U�V\� 
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"�����.�I�
��1U�3.�ก ก���V#�UH�"V#3�
�3��
�3������� (tertiary structure) 6�3�V������3D����U 
4 

 

 
 

#���0' 4  "��3ก���V#�UH�"V#36�3�V������U�V\�4#.�กก���	
h�����#�� 
 
�0'��: Ramos-Vara (2005) 

 
6E$��U�
�3��
�3V��D���"#$�/��HD��� �ก��ก���V#�UH�"V#3�
�H��ก��H4#6�3h�����#��

��4#��ก6Z2�����$H$�5#���U	�2���12�_�ก�กr-��กJ���h�����#�� _
�	�2���12�"	0�H�0��h�����#�����
�ก��IV��.�+��,
�ก��4##-#53I�
��1U��+�IV��5.�
5H��
��
��������������
����1U�3.�กก���ก�� 
cross-link ��ก�ก��.�-�-�3�05�"�����.���U�
�3ก����5.,� �H0�3I�กr���ก����กJ��D����.�+�
�,
�ก��4#��UI�0�����_
��ก��E�I�
 4#6�3ก����กJ��D����U�
�3
+��Z3_Z3
1�6���6�3��5�H0�3 4#
6�3h�����#���0�"�����.���U�ก�UH56
�3ก�-�$H$�5#���U��12��H1U��กr-��กJ�I5
��h�����#�� 

 
 ก���กr-��12��H1U���U��กJ��D����H�	
h�����#����"�#ก���#� .$	05H,H/�ก���ก�� cross-

link I�
.Z3�����_�+����	
V�$�H	����ก�E���U�
�3ก����5.,�"�����.� _
���12��H1U���2��
�3��5.
�
5H��
��
��������������
���0�IV  
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1.4.2 Fixatives �1U�s 
 
         V^S,�.�กก���	
h�����#�� 
1� �+��,
�ก��ก����S���H immunoreactivity ��H�R��$

ก0����U.$��ก�������5�Q�ก���Vf�Vg�ก���H�"�����.� (Antigen Retrieval) �
5Hก���	

5���
��6Z2��� 
��ก5�.�HI�
�H�H��,�����
���1U�s�+�,��-�	
��กJ��D�� ��1U��	
�V\���3�#1�ก �����U�+�����"��
h�����#�� �05��,S0�V\�ก#/0� coagulating fixatives ��U.$�+��,
�V�����ก�$ก���
5Hก��"�ก
���Q$I�����.� "#$I�0I�
�+��,
�V�����ก�� cross-link ��H��U5IV non�cross-linking fixative 
1�
������# (ethanol) �V�����05��,S0���0�3ก�H���05���U	�-�2+� (hydrophilic moieties) ��6E$��U
�2+�"#$�05���UI�0	�-�2+���1U����4��ก��.$�+��,
�ก��
5��
3��56�3���Q$I�����h-�ก (hydrophobic 
bond)  ก��ก+�.���2+���H������# .$�+��,
���Q$I�����h-�ก6�3�V�������H
5��
3��5��1U�3.�ก
-���5E��UI�0	�-�2+��V\�����$ "#$�
�3��
�3�������6�3�V����I�0��ก��6���-���5#����H5ก��ก��
ก+�.���2+���ก.$�+��,
���Q$I�����.�I�0
3��5��-���5E�05���U	�-�2+� I�
�V�������H�D�� 
(denaturation) �V\�4#4#���/��
�H ��V^../-��H�3I�0�������U�	
�����กJ��D����U�����_��กJ� 
immunoreactivity 6�3 epitope "�0#$	����,
����U�/���1U��	
�+�,��-�+���
��
��������������
�� 
(Ramos-Vara, 2005) 

 
V^../-��3��5���.R�HV�$.+�5����H��	
 h�����#���V\������กJ��D����1U�3.�ก�����_

��กJ��
�3��
�3��3./#ก�H5�D�
I�
���+��,
��
5���0��	1U�_1���3���
��./#�H�Q�5��H���U5IV "#$
��
�_�ก�05�4#ก��#-�#1��IV6�3"�����.�-�3	�����1U��+�IV��5.�
5H��
��
�������������
�
�� �����_"ก
I6I�
�
5H��
��
ก���Vf�Vg�ก���H�"�����.� (Grizzle et al., 2008) 
 

1.5 6�2����ก������H���12��H1U� (Tissue processing) 
 
       ก����กJ��D��"#$ก�$-5�ก������H���12��H1U� (tissue processing) �,
�H�0����V

����hf�-#r�ก ��
5���+�
�S�0�4#6�3Vg�ก���H��$,50�3"�����.�"#$"����-��� ��Hก�$-5�ก��
����H���12��H1U� ��.��4#�0�ก����กJ�
5���V\�"�����.� (antigenicity) �	1U�50�4#.�ก cross-linking 
fixatives �5�ก�-
5���
��"#$���#$#�H��UI�0��6�25 (nonpolar solvents) ��U�	
�� paraffin 
embedding .$��4#�0��
�3�0�3 (conformation) 6�3"�����.���.��4#�+��,
�05�6�3 epitope I�0
�����__�ก"����-���.�.+�I�
 "�
50� epitopes ���H5ก����2�.$�����_��5.�-I�
.�ก��12��H1U�"	0
"6r3 (frozen section) "�0��.��5.I�0�-.�ก��12��H1U���U40��ก�$-5�ก������H��,
�H�0����V����hf�
-#r�ก 
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,#�กก������H���12��H1U��,
�H�0����V����hf�-#r�ก (Tissue processing) �V\�6�2�����Z3�2+�
��ก.�ก��12��H1U� "#$�+����
2+�./� (support medium) �6
�IV��"����1U�	05H�,
"6r3����U.$�����_
����,
�V\�	�2�-�3sI�
 ��H��6�2������HH0���3��2
1�ก���Z3�2+���ก (Dehydration) �V\�ก���+��2+�"#$
�����กJ��D����ก.�ก��12��H1U� 6�2������U�0������Hก50� Clearing 
1�ก���+����#$#�H��U�Z3�2+���ก 
��กIV��1U��+��,
�3
�V�$ก�-��	�2���12��H1U�H���,
����hf�"��ก�6
�I�
 ,#�3.�ก��2���12��H1U�.$
"6r3��1U�3.�ก����hf���U"��ก�6
�IV	05H
2+�./��
�3��
�3��12��H1U� (Spencer and Bancroft, 2008) 
 

1.6 ก���Vf�Vg�ก���H�"�����.� (Antigen retrieval) 
 
      6�2����ก����กJ��D��6�3��12��H1U� ��ก.$��4#�V#�UH�"V#3�
�3��
�3�������6�3

�V����6�3"�����.� ��4#�,
I�0�����_��5.�-I�
��1U��	
"����-�����U.+����$ �V\�V^S,���U�+�
�S
6�3ก���	
��
��
��������������
�� ก�������5�Q���U.$�+��,
"�����.���UI�0�����_��5.�-I�

��1U�3.�ก
5���V#�UH�"V#3��U�ก��6Z2����$,50�3ก����กJ��D��ก#�-����5.�-I�
��ก
��23 �V\�
6�2������UI�
��ก��������H0�3ก5
�365�3"#$�0���1U�3��H��
��
��U�ก�UH56
�3ก�-6�2������2.$���Hก
��H��U5IV50�ก���Vf�Vg�ก���H�"�����.� (antigen retrieval) 6�2����ก���Vf�Vg�ก���H�"�����.� ��

5��.+��V\���ก��H�R��$��ก�E���U��12��H1U�_�ก��กJ��D���
5H�����กJ��D��ก#/0� cross-linking 
fixatives ��6
���#�$-/50�"�����.�V�$��E 85% .+��V\��
�3�+�ก���Vf�Vg�ก���H�"�����.���U
�,��$�� ก���#1�ก5�Q�ก���+�ก���Vf�Vg�ก���H�"�����.� I�0I�
6Z2��H�0ก�-	���6�3"�����.����H3
�H0�3���H5"�0�
�3
+��Z3_Z3	���6�3"����-�����U.$�	
�
5H��1U�3.�กก0��,�
���2����H3��50� 
Polyclonal Antibody .$�����_��5.,�"�����.� I�
��ก50� monoclonal antibody ��ก�E���UI�0I�

�+�6�2����ก���Vf�Vg�ก���H�"�����.� ��H��U5IV6�2����ก���Vf�Vg�ก���H�"�����.���U�	
�05�ก�-
��
��
��������������
�� ����3"--
1� ก���	
���I]�� (enzymatic) "#$ก���	

5���
�� (heat-
based retrieval) (DqAmico et al., 2009) 
 

      1.6.1 ก���Vf�Vg�ก���H�"�����.���H�	
���I]�� 
 

               ก���Vf�Vg�ก���H�"�����.���H�	
���I]��H0�H�V���� [Protease-induced epitope 
retrieval (PIER)] �V\�5�Q���U����H3��50��V\�5�Q�ก���Vf�Vg�ก���H�"�����.� ��U��H��	
�H0�3"��0,#�H
ก0����U.$��ก���������
��
��U�	

5���
��6Z2� �����I]��,#�H	�����U�	
�+�,��-./�V�$�3
���2I�
"ก0 
trypsin, proteinase K, pronase "#$ pepsin ก#Iก6�3ก���Vf�Vg�ก���H�"�����.���H�	
���I]�� 
1�
�ก��ก��H0�H�V���� "�0ก��H0�H.$�ก��"--I�0.+����$��3��2���.��4#�,
"�����.�-�3	�����5.I�0 
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�-I�
.�กก���	
5�Q���2 4#6�3ก���Vf�Vg�ก���H�"�����.���H�	
���I]��6Z2��H�0ก�-
5���6
�6
�"#$
	���6�3���I]����U�	
 �$H$�5#���U��12��H1U����4��ก�-���I]�� �/E,D��� "#$
0� pH 6�3���#$#�H 
�5�_Z3�$H$�5#���U��12��H1U�"	0�H�0��h�����#�� ]ZU3��H��U5IV�5#���U�,��$����ก��H0�H�
5H���I]��
.$4ก4��ก�-�$H$�5#���U��12��H1U�"	0�H�0��h�����#�� 6
��
�H6�3ก���Vf�Vg�ก���H�"�����.� 
1���
"�����.����H3I�0ก�U	�����U�,��$��ก�-ก���+�ก���Vf�Vg�ก���H��
5H5�Q���2"#$��.��4#�+��,

�
�3��
�3��12��H1U��V#�UH�"V#3 "#$��.�+�#�H�05���U�V\� epitope I�
 (Pileri et al., 1997) 

 
      1.6.2 ก���Vf�Vg�ก���H�"�����.���H�	

5���
�� (Heat-induced epitope retrieval) 
 
                5�Q�ก���Vf�Vg�ก���H�"�����.���H�	

5���
�� [Heat-induced epitope retrieval 

(HIER)] I�
�����6Z2���1U�"ก
V^S,�ก���	
��
��
��������������
���+�,��-,�"����-�����U,�HIV
��6�2����ก����กJ��D�� �� cross-linking fixatives �	0� h�����#�� (Shi et al., 1997) 

 
                5�Q�ก���Vf�Vg�ก���H���H�	

5���
����2 I�
�������.�ก,#�กก��6�3 Fraenklen- 

Conrat "#$
E$��U�$-/50�Vg�ก���H��
���$,50�3�V����"#$h�����#�������_4��ก#�-I�
��-�3�05�
�
5Hก���	
�/E,D�����3 ,�1�ก���	
�0�3"ก0 (Ramos-Vara, 2005) ก#Iก��U�ก�UH56
�3��ก���Vf�Vg�ก���H�
"�����.���H�	

5���
�� H�3I�0���-"�0	��"�04#�/��
�H
1�ก���V#�UH�"V#3�
�3��
�3��UI�

�V#�UH�"V#3IV���$,50�3ก����กJ��D���,
ก#�-
1���I�
 ก���,

5���
�������_�Vf� epitope 
��U_�ก-�-�3��H�ก��ก�� hydrolysis ���05� methylene cross-links ��ก.�ก��2�H�3��Vg�ก���H��1U���UI�0
���-ก#Iก��U"�0	���
5H ��1U�3.�ก5�Q���2�����_	05H�,
4#ก��H
����������������
�� ����12��H1U���U
��กJ��D����H������#��6Z2��
5H ��23��U��12��H1U���U��กJ��D���
5H������# I�0I�
�ก�� cross-links 
��ก.�ก��2�H�3����������50���ก���Z3����V������U6��65�3 (blocking proteins) ��U"��ก�H�0��ก ก��
�ก�$ก���V����ก������2+�
1�ก#�-�6
���0��12��H1U� (rehydration) .$	05H�,
"����-��������_"��ก
]Z�I�
��6Z2� �5���23���/������ก�UH5ก�-ก����U
5���
���+��,
�ก�� �
#1U��6�3����hf��#rก�
�H ก���,


5���
����.�+���U�/E,D�����3 (100 o C) ��	053�5#���2� (10 ����) ��U����H3��50�I�
4#��ก50���1U�
���H-ก�-ก���,

5���
����U�/E,D����U+����5#���U���ก50� �H0�3I�กr���4#��U�,��$����.�
�3�+�
ก������-��"�����.�"�0#$	��� �+�,��-���#$#�H��U�	
��ก���Vf�Vg�ก���H�"�����.���H�	


5���
�� H�3�	
I�
I�0"�0�����3��2�.Z3�� ���#$#�H-�h�h����0�3s ��U�	
�+�,��-�+�Vg�ก���H��Vf�
"�����.� (HIER solutions) ,#�H	��� �	0� citrate, TBS "#$�� pH ��U4��"V� (3�10) pH 6�3
���#$#�H��
5���+�
�S��"�����.�-�3��5��.�����_ก#�-
1���I�
 �
5H���#$#�H��U pH �U+�,�1�
-�3��5�
�3�	
���#$#�H��U pH ��3 -�h�h�����U��H��	
�+�,��-ก���Vf�Vg�ก���H�"�����.���H�	

5�� 
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�
���+�I�
"ก0 0.01 M sodium citrate buffer (pH 6.0) ]ZU3����H3��50�I�
4#��U�,��$�� "#$	05H
3
��V�0�3#�กJE$6�3�]##�I�
�� 4#6�3ก���+�ก���Vf�Vg�ก���H�"�����.�6Z2��H�0ก�- �$��-6�3ก��
��กJ��D��]ZU3�V\���U3�+�
�S��ก�0�4#ก����-���36�3"�����.���1U��+�ก���Vf�Vg�ก���H�
"�����.� �V������UI�0_�ก��กJ��D��.$���H�D�� (denatured) ��U�/E,D��� 70�90  o C 6E$��U.$I�0
�-ก�����H�D��6�3�V������U�/E,D������H5ก����1U��V����_�ก��กJ��D���
5Hh�����#�� ��ก.�ก
��2�h�����#��H�3V��3ก��ก�����H�D�����$,50�3ก���+�ก���Vf�Vg�ก���H�"�����.���ก�
5H (Ramos-
Vara, 2005) 

 

       1.6.3 ก��FZกJ�ก#Iก6�3ก���Vf�Vg�ก���H�"�����.� 
 
                DqAmico et al. (2009) I�
�5-�5�ก#Iก��U�V\�IVI�
6�3Vg�ก���H�ก���Vf�

"�����.� ��3�0�IV��2
1� ก��"�ก cross linkage ��U�ก��.�กh�����#��"#$�V������UI�0�ก�UH56
�3  ก��
�Z3�V������U�6
�IV"��ก6��65�3�H�0��กIV  	05H�+��,
�V�����ก��ก���ก�$ก��"#$ก���+��2+�
ก#�-
1��6
���0��12��H1U�.Z3��4#�+��,
"����-��������_"��ก�6
�IVI�
_Z3 epitopes I�
��6Z2���6E$��U
�`Jg� �breaking crosslinking� 6�3 Cattoretti et al. (1993) �	1U�50��`J�� �protein denaturation� 
�V\���U3��U�+��,
�-"�����.���U��.���Hก#�-
1���,#�3.�ก��U�+�ก���Vf�Vg�ก���H�"�����.��
5H
5��
�
�� 

 
               �
�3��
�3�/��HD��� (secondary structure) �
�3��
�3���HD��� (tertiary structure) 

6�3�V����6Z2�ก�-�
�3��
�3V��D��� (primary structure) ,�1�#+���-6�3ก���$���� ��H��U5IV_
�
�
�3��
�3V��D��� 6�3�V����.$I�0�ก��
5�����H,�H �����_H
��ก#�-
1��V\��
�3��
�3���HD���
���U�"�กI�
_
���6�2����ก���Vf�Vg�ก���H�"�����.���U�,��$�� ��1U�3.�กก���ก�� cross-link �V\�
6-5�ก����U]�-]
��6Z2��H�0ก�-,#�HV^..�H�	0� 
0� pH �/E,D��� "#$�D�5$ก����กJ��D��6�3
��12��H1U� ��U�+��,
�ก��ก���V#�UH�"V#36�3�V����,#�ก,#�H�H0�3,#�ก,#�H ��3��2�.Z3
5��
�3��
ก������-�,
I�
5�Q���U�,��$����U�/��+�,��-"�����.�"�0#$	��� "�
50���
��
ก���Vf�Vg�ก���H�
"�����.� H�3�H�0��6�2����ก+�#�3�����"�0I�
��ก���+����	
�H0�3"��0,#�H����
��
�����������
���
�� ก��FZกJ�_Z3ก#Iก6�3ก���Vf�Vg�ก���H�"�����.�"�0#$	���H�3�
�3������,
���������
�0�IV]ZU3.$�V\�V�$�H	���H0�3��ก�+�,��-ก��FZกJ���"30�H�Q�5��H� ��23���
���H�Q�5���.R�H"#$
ก��5��
��$,��
�3��
�3  
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       1.7 �$--ก����5.,� (Detection Systems) 
 

       Vg�ก���H�6�3ก��.�-ก���$,50�3"�����.�"#$"����-�����2�I�0�����_��3�,r��
5H
ก#
�3./#���F���	
"�3Q�����I�
��H��3 �
�3��ก�����R#�ก (labeled) ��1U��V\���5��H3�� 
(reporter molecule) 4#ก���ก��Vg�ก���H���HR#�ก ��U_�ก���ก�-"����-��� ��U�V\�"����-���V��D��� 
�/��HD��� ,�1����HD������#�กJE$6�3�$--ก����5.,� (detection system) ��U�	
��1U��,
�����_
��3�,r�Vg�ก���H�ก��.�-ก���$,50�3"�����.�"#$"����-���I�
 R#�ก��U��H��	
����
��
��������
������
��
1����I]�� �	0� peroxidase, alkaline phosphatase, glucose oxidase ���I]��.$��
��-����� (substrate) .+����$��1U�_�กH0�H�
5H���I]��.$�ก���V\��� (chromogen) ��-���5E��U��
Vg�ก���H��$,50�3"�����.�ก�-"����-����ก��6Z2� ก���#1�ก�$--ก����5.5�� ��
5���+�
�S��ก
��1U�3.�ก
5��I56�3��
��
��������������
��6Z2��H�0ก�-�$--ก����5.5����U�	
 

 
 �$--ก����5.5�������_"-03I�
�V\� 5�Q� direct "#$5�Q� indirect ��3��2  

 
             1.7.1 Direct methods 
 
                       �V\�5�Q���U30�H��U�/� ��H�ก��Vg�ก���H����H36�2�������H5��H�����R#�ก��U�	


��H3��4#ก�-"����-�����5"�ก (primary antibody) ��U�	
.�-ก�-"�����.���H��3 �����_�	
R#�ก
I�
,#�ก,#�H��23 fluorochromes, enzymes, colloidal gold "#$ biotin �V\�5�Q���U��r5"�0��
5��I5�U+�
�+�,��-ก��,�"�����.��05��,S0��U40��6�2����ก������H���12��H1U���3��V�$.+�5��   
 

               1.7.2 Indirect methods 
 

                          ��1U��,
���U�
5��I5��ก����5.5��"�����.� (antigen detection) ��U Coons 
"#$
E$I�
�����6Z2��V\�5�Q�ก����36�2���� (two-step method) ��H	�2�"�ก.$�V\�"����-�����5
"�ก (primary antibody) ��UI�0I�
���R#�ก  "�0"����-����0�"����-�����5"�ก (secondary 
antibody) ��2�.$_�ก���R#�ก  
5��I56�35�Q���2.$��3ก50�"-- direct method ��1U�3.�ก  primary 
antibody ��UI�0_�ก���R#�ก.$H�3
3�� activity "#$��4#�,
�ก����SS�E"�36Z2� "#$.+��5�6�3R#�ก 
(�	0� peroxidase) �0����#ก/#6�3 primary antibody .$��36Z2��+��,
�ก��Vg�ก���H����U�6Z2�.Z3��4#�,

�����_��5.�- "�����.���U���H�0 V����E�
�H,�1������_�.1�.�3 primary antibody ���U�6Z2�I�

����$.$�� 
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"����-��� ��U���R#�ก�H0�3�
�H��3��5��U�����_.�-ก�-���#ก/# primary antibody I�
 5�Q���2.$
�$�5กก50� direct method ��1U�3.�ก secondary antibody ��U�,�1��ก�������_�	
��5.,� primary 
antibody ��U.+����$�0�"�����.���U�0�3ก��I�
 

 

       1.7.3 Polymeric labeling two-step method  
 
                5�Q���2.$�V\�ก�����R#�ก�05���U�V\�"����-�����5��U��3 (secondary antibody) ]ZU3

�V\�"����-����0�"����-�����5"�ก��H�	
 ��H��U�V\����.+��5ก��#������ (polymer) ��U�����I]��
,#�H���#ก/#�ก�$�H�0 5�Q���2��6
���
1��+�I�
�$�5ก��1U����H-ก�-5�Q�ก���	
5�Q�6H�H��SS�E�1U�s �	0� 
Avidin-biotin complex (ABC) ,�1� 5�Q� Labeled streptavidin biotin (LSAB) ��UI�
4#��U��
5��I5
��0�ก��,�1��
�Hก50� �5���235�Q���2�+��,
�ก��ก��H
������12�,#�3��UI�0.+����$.�ก biotin ,�1� avidin ��U
�H�0����12��H1U��
�Hก50� "�05�Q���2�V\�5�Q��,�0��U����
�
0��6
�3��3  

 

 

 

#���0' 5  "��3"--.+�#�3 Polymeric labeling two-step method  
 

�0'��: Key (2006) 
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 ก�����U�
5��I56�3�$--ก����5.5��"�����.���2���5�Q�ก����5.,���U�	
I�
���+�,��-ก��
��5.,�"�����.�.+��5��
�H "�0�H0�3I�กr���5�Q��05��,S0.$����
�"�3��3��2�.Z3����3�#1�ก�1U���U
�	
��ก�E���U�	
5�Q�������� (�	0� PAP, ABC, LSAB) ��U����H3���	0�ก���	
,#�H5�Q��05�ก��,�1�
ก���+�]2+���-�36�2���� ก�����U��$H$�5#�ก�����4��ก��6�3"�����.�"#$"����-��������_�+�
I�
 (Ramos-Vara, 2005)  
 

              1.7.4 ��6�3Vg�ก���H��$,50�3"�����.�"#$"����-��� (Color of the Ag-Ab reaction) 
 
                  Vg�ก���H��$,50�3"�����.�"#$"����-��� ��U�+��,
�����_��3�,r�I�
�
5Hก#
�3

./#���F��Q�������H�	
 ก�����R#�ก��H�	

1����I]�� ��H�R��$ peroxidase "#$ alkaline 
phosphatase ]ZU3���I]��"�0#$	���.$����-����� (substrate) .+����$��1U�_�ก���I]��H0�H.$�ก���V\�
����U��3�,r�I�
 ก���#1�ก���I]��"#$�����-�������U�+��,
�ก���� 6Z2��H�0ก�-,#�HV^..�HI�
"ก0 
5��
�6
�6�3Vg�ก���H� -���5E��U"�����.��H�0  ��ก������r���D�H����12��H1U� (endogenous pigments)  
mounting media ��U�	
   
 
                  ก�E���U���I]����U�	
�V\���5���R#�ก�V\����I]�� horseradish peroxidase ��H��	
 
chromogen ��3��2 
 
                  ก. 3q3qdiaminobenzidine tetrachloride (DAB) chromogen 	�����2��1U��+�
Vg�ก���H�ก�- ���I]�� peroxidase .$�ก���V\����2+���#"#$I�0#$#�H�����#$#�H������H� "�0��ก�E�
��U��12��H1U���U�
�3ก����5.�� endogenous peroxidase ��3��ก  ,�1�����r�����#���� 	���.�  DAB �V\� 
chromogen ��UI�0�,��$�������_�#1�ก�	
 chromogens �1U�,�1�ก�����R#�ก��H�	
 alkaline 
phosphatase "�� 
   
                  6. 3-Amino-9- ethylcarbazole (AEC) �V\� chromogen ��ก��5��U�	
ก�- 
peroxidase .$�ก����"�3"�0�
�3�$#ZกI5
������ก�E���U�	
�����2�V\� chromogen 
1���6�2������U.$
Vf��I#���
5H coverslip �
�3�	
 medium ��U#$#�H���2+� (��1U�3.�ก����U�ก�$ก��.$#$#�H��ก�
5H
��5�+�#$#�H������H� (organic solvents)  
  
                   
. 4-Chloro-1 naphthol .$�ก�$ก���ก���V\����2+��3����U#$#�H����5�+�#$#�H
������H�  
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 ก�E���U�	
���I]����U�	
�V\���5���R#�ก�V\����I]�� alkaline phosphatase ��H��	
 
chromogen ��3��2 
  
                    ก. 5-Bromo-4-chloro-3- indolylphosphate/nitro blue tetrazoliumchloride 
(BCIP/NBT; blue, permanent media) 
  
                    6. Fast red (red, aqueous mounting media) 
  
                     
. New fuchsin (fuchsia, permanent media) �V\� chromogens ��U��H��	
 
alkaline phosphatase �V\���5��U"�$�+��,
�	
��ก���+� immunocytochemistry �+�,��-��5�H0�3��
ก����5.�]##�5��H� (cytological specimens)  

 
 ก���#1�ก counterstain 6Z2��H�0ก�-��6�3 immune reaction �V\�,#�ก��H counterstain 
5�.$

���ก�- chromogen precipitate ��1U�I�0�,
�ก��
5����-�� counterstains ��U��H��	

1� hematoxylin 
(blue), methyl green (green) "#$ nuclear fast red (red) counterstain �
�3�V\����0����UI�0�-ก5� 
chromogen precipitate ��U�ก��6Z2� (Renshaw, 2007) 
 

 1.8 ��/V�12����ก���	
��
��
��������������
�� 
 
        ��
��
��������������
���V\���
��
��U��V�$�H	����ก���
�����5"��H��+�,��-ก��
��5.,�"�����.���U.+����$��U�H�0D�H����12��H1U���23��"30ก��5���.R�H��
"#$��3��5�.�H"�0��1U�3.�ก
ก���	
��
��
��2�ก�UH56
�3ก�-,#�H6�2������U�+�
�S��U�
�3�������1U��,
�,��$��"#$I�
�������
��H�R��$�H0�3H�U3����3���5"��H���U�
�3��ก������-��1U��,
"�0#$6�2���������5�"�0#$	����,
��

5���,��$�� �5���23ก��V�$H/ก���	
"����-�����U���H�0�H0�3��V�$���Q�D��"#$�����"����-���
��U�R��$�+�,��-���5�"�0#$	���กrH�3�V\���U3��U
5��,

5�����."#$FZกJ��0�IV (Ramos-Vara et al., 
2008) 
 
 
 

 

 



19 

 

2. ��&I���ก(���������H��" 
 

��12�3�ก4�5,��3���/��6 �V\���
��U�-I�
-0�H"#$��"�5��
�6�3�/-���ก��E�6�3��
��36Z2�
��1U�Hs  ��V^../-����12�3�ก4�5,��3���/��6�����_.+�"�ก��Hก��5���.R�H��3./#�H�Q�5��H� ก��
.+�"�กก#/0�6�3��12�3�ก4�5,��3.+�"�ก����]##��
�ก+�����6�3��12�3�ก��ก�V\�ก#/0���12�3�ก.�ก
�]##�-/4�5 (epithelial tumors) "#$��12�3�ก��U���
�ก+�����.�ก�]##���12��H1U��ก�UH5��� (mesenchymal 
tumors) "#$��12�3�กก#/0��]##���V�0�3ก#� (round cell tumors) "#$H�3��ก��.+�"�ก��ก�V\�ก#/0�
H0�H����$H$6�3��
��1U�	05H��ก���+���H�`��ก���6�3��12�3�ก]ZU3	05H��"30ก���H�ก�E���

"#$5�3"4�ก����กJ���H�R��$�H0�3H�U3ก����กJ���12�3�ก	����
�H"�3��ก��������H0�3�5���r5
"#$��
5��.+����$.+��V\��
�3��ก��5���.R�H��U_�ก�
�3"�0�H+�H�U36Z2� ก��FZกJ���2.$��
���12�3�ก��U���
�
ก+�����.�ก�]##�-/4�5"#$�]##���12��H1U��ก�UH5�����U�--0�H"�0.$I�0ก#0�5_Z3��12�3�ก��ก#/0� round cell 
tumors ��H6
���#��12�3�ก��U�--0�H.�ก��H3��"#$ก���กr-�5-�5�6
���#.�ก,�05H3��	������
��
���5��,�5��H�#�H�กJ��F�����-�3�6� Vy 2548-2550 "#$.�ก��H3��ก���กr-6
���#H
��,#�3
��12�3�ก��U�-I�
-0�H���6�ก�/3����,��
� (��/��� "#$
E$ 2546) �5���236
���#6�3 Withrow 
"#$ Vail (2007) ��3����3 ��U 1 
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������0' 1  "��3��12�3�ก4�5,��3 ��U�--0�H 10 �����-"�ก ���/��6 (N=6,282) 
 

	���6�3��12�3�ก .+��5���U�- (�
�H#$) 
MCT (Mast Cell Tumor) 
    

18.8 

Hepatoid (perianal) 
Adenoma/adenocarcinoma 

10.1 

Lipoma 7.1 
Sebaceous hyperplasia   6.7 

Squamous cell carcinoma 6.2 

Melanoma  6.2 
Fibrosarcoma 6.1 
Basal cell tumor 4.6 
Hemangiopericytoma 4.4 

 

�0'��: Withrow and Vail (2007) 
 

 
 
#���0' 6  "4�D���"��3����05�6�3 Epithelial tumors ��U�-��Vy 2548-2550 
 

�0'��: I	HH���� (2551)  
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#���0' 7  "4�D���"��3����05�6�3 Mesenchymal tumors Vy 2548-2550 
 

�0'��: I	HH���� (2551) 
 
 2.1 ก#/0���12�3�ก.�ก�]##�-/4�5 (Epithelial tumors)   
 

       2.1.1 Basal cell tumors 

 

                 Basal cell tumors �V\���12�3�ก�������.�ก�]##� pluripotential basal epithelial 
��HVก�� basal epithelial cells .$������V\�4�5,��3 ��12�3�ก	��� Basal cell tumors �-I�
-0�H��
�/��6 ��H/��H�R#�UH6�3�/��6��U�-��12�3�ก	�����2�H�0��U 8 Vy Basal cell tumors �V\���12�3�ก	���I�0
�
�H"�3  

 
 #�กJE$�,�H�Q�5��H� 

 
                 #�กJE$��3�,ก�H5�D�
6�3 Basal cell tumors ���/��6��6�-�6�	���.� �05�

�,S0�V\�ก
����V�0�3ก#� "�0� ��กI�0HZ�ก�-��12��H1U���U�H�0�
��#0�3 Basal cell tumors ��H��U5IV.$
�V\�ก
�����UH5 ��	
�"�0��.�-��12�3�ก6����,S0I�
 ����H3��_Z36�����
�40��F��H�ก#�3 15 
�]������� "#$��	�2�4�5,��3-�3s 
#/��H�0 ��.�-��r��� ���+� ��.�-��"4#,#/�"#$_/3�2+� 
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 #�กJE$��3./#�H�Q�5��H� 
 

                #�กJE$��3./#�H�Q�5��H�6�3��12�3�ก	�����2 �-,#�H��V"--I�
"ก0 solid 
garland, medusoid, adenoid, cystic D�H����12�3�กก
�����H5ก����.V�$ก�-�
5H,#�H��V"--I�
 
"�
50���12�3�ก.$��#�กJE$,#�H��V"--"�0I�0�-50���
5���+�
�S�0�ก���H�ก�E���
 �]##���U�-��
ก
����12�3�ก"-03��ก�V\���3	���,#�ก I�
"ก0 �]##���U��#�กJE$ columnar "#$��ก���H3�V\�"_5 ]ZU3
.$��I]���#��]Z��
�H "#$����5�
#�H���VI60 ��5
#���#����6����#rก ,�1� �]##���12�3�ก��U��
#�กJE$
#
�H basal cell ]ZU3#�กJE$��U�-6Z2��H�0ก�-"�5ก�������12�3�ก ��.�-�]##�#�กJE$ก#� 
��VI60,�1�H�5�� I]���#��]Z�V����E�
�H �H�0#
����-6�-��5�
#�H� ��.�- mitotic figures 
.+��5���ก "�0����12�3�ก	�����2I�0I�
"��350���ก���.��S6�3��12�3�ก�H0�3�5���r5��0���2�"�0H�3
-03	�2_Z350���ก����H6�3�]##���3�
5H "#$��.�- stroma ��U#
����-��12�3�ก]ZU3���3
�V�$ก�-�V\�
��12��H1U��ก�UH5��� V����E6�3 stroma I�0"�0��� "�0��12�3�ก�05��,S0.$��
�#��.�.+��5���ก ��.
�-50���12�3�กก��-�H�4�5,��3��-s "#$��12��H1U��ก�UH5�����	�2���
4�5,��3�+��,
�-#�กJE$�V\�
"
V]�##
����- ]ZU3�V\���
5���+�
�S�+�,��-ก���$-/6�-�6���ก��40������1U��,
���ก
����12�3�ก
��ก.�ก��12��H1U���H��-��กI�
,�� 
 
 �`��ก���6�3��12�3�ก 
 
                 ก���H�ก�E���
6�3��12�3�ก	�����2�� H�3I�0�-��H3��50���ก��"��0ก�$.�HIV
H�3�+�",�03�1U� ��1U������12�3�ก��กI�
,��.$I�0�-ก���ก��]2+����+�",�03��U40����  
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#���0' 8  Basal cell tumor H
���
5H H&E  
 

2.1.2 Basal cell carcinomas  

 
               Basal cell carcinomas �V\���12�3�ก��U�]##���12�3�ก#�กJE$
#
�Hก�- BCT "�0�V\�

��12�3�ก	����
�H"�3�-50���ก��"��ก�6
�	�2�4�5,��3"#$��
4�5,��3 Basal cell carcinoma �-I�

-0�H��-���5E,�5 
� "#$6� ก����กJ�"#$�H�ก�E���
 �+�,��- basal cell carcinoma ���/��6I�0
�-��H3��ก��"��0ก�$.�H 
 
 #�กJE$��3�,�H�Q�5��H�  
 

                #�กJE$6�3��12�3�ก	�����2����V"--�
�3��
�3,#�ก 
1� �-�V\�ก
�� �/0���12�
�#rกs �H�0��U�12�4�5,�1���ก��"��ก�6
�IV����12��H1U�  ��.��#�กJE$�V\�"40�"6r3 6���5��I�
,#�H
��##�����.�_Z3 ,#�H�]������� 4�5,��3��UVก
#/���12�3�ก��ก6��053 ���$�กr�
#/�"#$��"4#,#/�
I�
 ��12�3�ก	�����2���/��6�-I�
-0�H��-���5E#+���5  
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 #�กJE$��3./#�H�Q�5��H� 
 

               Basal cell carcinoma (BCCs) ��H��U5IV�V\���12�3�ก��U��6�-�6�	���.�"�0I�0��
"
V]�#,/
� ก
����12�3�ก��U�4#0�
�4�5,��36Z2�����ก.$��#�กJE$I�0������ BCCs ��U��6����,S0
.$�V\�ก
��H1U�#3IVH�34�5,��3��U�H�0#Zก ก
����12�3�ก��.��6����,S0,�1���,#�Hก#/0� ��U����H�0ก�-
4�5,�
��
��#0�36�34�5,��3 ��U��.��"4#,#/��
��-�I�
 Basal cell carcinomas V�$ก�-�
5Hก#/0�
���UH56�3�]##���12�3�ก ,#�Hs ก#/0���U��#�กJE$6�-���H- ���/� ,�1�����H,H�ก6�/6�$	���.� �]##�
��12�3�ก��#�กJE$
#
�H basal cell 6�3 epidermis ,�1� hair follicle �]##���#�กJE$,#�H�,#�UH��/� 
��I]���#��������.�3V����E�
�H I�0�,r��05� intercellular bridge I�
	���.� ��5�
#�H���6���
�,S0 
0��6
�3�� _Z3H�5�� ������6
� (hyperchromatic) I�0��U+����� ��"�0#$�]##���6���I�0��0�ก�� 
(anisokaryosis) �#rก�
�H ����05���5�
#�H��0�I]���#�����3 ��H��U5IV��5
#���#����6����#rก 
�- Mitotic activity I�0"�0��� ��.�-ก��"-03��56�3�]##���#�กJE$4��Vก�� (atypical mitoses) 
I�
 "�5ก��.�����H36�3�]##�.$�H�0#
����-ก#/0��]##�-/4�5 ��U�V\��05�6�3��12�3�ก I�0�-#�กJE$ 
polarity 6�3�]##��
����6�3ก
����12�3�ก  ��.�-,H0����12���H ,�1��ก��#�กJE$6�3_/3�2+� ]ZU3�-
I�
-0�H��-���5Eก#�3ก#/0��]##���12�3�ก��U�V\�ก
���,S0 (Gross et al, 2005)  

  
 �`��ก���6�3��12�3�ก  

 
              Basal cell carcinomas ��-���3���0�ก��R�H��3�� �	1U�50������_�V\�ก����กJ�

��3�#1�ก��ก�,�1�.�กก��40���� �5���23��-���3���0�ก����กJ��
5H�
��-+�-����H�	
H� 
bleomycin, mitoxantrone, actinomycin "#$ cyclophosphamide 
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#���0' 9  Basal cell carcinoma H&E  
 

2.1.3 Squamous cell carcinoma (SCC) 

 

               ��12�3�กก#/0���U�V\� squamous cell carcinoma �V\��$��r34�5,��3	����
�H"�3��U�-
�V\������-��36�3��12�3�ก4�5,��3���/��6 V�$��E 3-20 % (Goldschmidt and Shofer, 1992) 
�����_"-03��กI�
�V\���3ก#/0�����$��-6�3ก��"��ก�6
�IV����12��H1U�6
�3�
�H3 �-ก��"��ก
�6
�IV�� basement membrane "#$ dermis ��F�กHD����ก��"��ก�6
���12��H1U�6
�3�
�H3"#$
"��0ก�$.�HIVH�3�+�",�03�1U�I�
 SCC �-I�
V�$��E 5% 6�3��12�3�ก4�5,��36�3�/��6 SCC ��ก
�ก�������5���U��H/��ก ��H��H/�R#�UH�H�0��U 8 _Z3 10 Vy ���,�/��U"�0���6�3ก���ก�� SCC ���/��6H�3I�0
���-  SCC ���/��6�-I�
-0�H-���5E ,� ,��3�� .��ก ��25��
�"#$V�ก SCC ��.�V\�"-- 
proliferative ,�1� erosive proliferative lesions ��#�กJE$��3�,�H�Q�5��H�,#�ก,#�H4��"V� ก��
5���.R�H.+��V\��
�35���.R�H.�ก��5�H0�3	�2���12���U�����.�ก���5�V�5H  
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 #�กJE$��3./#�H�Q�5��H� 
 

              #�กJE$��3./#�H�Q�5��H�6�3��12�3�ก��	�2�,��3ก+���
� ��.�-#�กJE$ก�����U�
.+��5��]##���U
5��#Zก�$��-�0�3s "#$�- rete ridges 	���.� ��H rete ridges .$H1U�#3IV��
4�5,��3 �]##� keratinocytes ��.�� vacuole "#$��Iก#�
�.��V\��3
�V�$ก�- ��.�-ก����
�3��
�
�#1���,�0�05�ก�-ก��"��ก�6
���6�3�]##���ก��- �]##���12�3�ก��#�กJE$.�����H3�V\�#�กJE$ 
cords "#$ nest �H�0D�H��4�5,��3 "#$��.H1U�#3IV��	�2�I6�����
4�5,��3 �]##���12�3�ก��#�กJE$
,#�H�,#�UH��/� (polygonal) ��I]���#�������� eosinophilic "#$��5�
#�H���6����,S0 �V\� 
vesicular nucleus �,r���5
#���#��	���.� squamous cell carcinoma ��#�กJE$��3./#ก�H5�D�

,#�ก,#�H �]##���12�3�ก�����_"��ก�6
���0��12��H1U��H0�3�/�"�3 (Goldschmidt and Shofer, 1992)  
 
 �`��ก���6�3��12�3�ก 
 

             ก���ก��]2+���-���5E��U40�����-I�
�
�H��ก�E���U40������กI�
,��"�0��-���5E��U
I�0�����_40������-���5Eก5
�3I�
��.�ก��V^S,�I�0�����_40������กI�
,�� ก��"��0ก�$.�HIV
�+�",�03�1U��-I�
I�0-0�H
1�ก��"��0ก�$.�HIV��3�$--�2+��,#1�3IVH�3�0���2+��,#1�3-���5E
�ก#
�
�H3,�1�IVH�3V��I�
 ก����กJ� squmous cell carcinoma �
�3�+�ก��40�����,
,0�3.�กก
����12�
3�ก�,
��ก (wide surgical excision) ก��R�H��3���-����H3��50�V�$�-
5���+���r.��-�3ก�E�
"#$ก���	
�
��-+�-���	0� ก���	
 cisplatin ����H3��50��	
I�
���/��6��U�V\� squmous cell carcinoma 
(Goldschmidt and Shofer, 1992) 
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#���0' 10  Squamous cell carcinoma H&E  
 

2.1.3 Sebaceous epithelioma 

 
               Sebaceous epithelioma �V\���12�3�ก��U�-I�
-0�H���/��6 .��50��V\� low-grade 

malignancy ��.��ก��"��ก�6
�����12��H1U�6
�3�
�H3"#$��.�ก��6Z2�]2+�,#�3.�ก40������กIV 
��H��U5IV�-��#�กJE$�V\�ก
��"�0���6�-�6�	���.� �--0�H��-���5E,�5 ,� 	053��H/�R#�UH 8 _Z3 
13 Vy (Gross, et al., 2005; Goldschmidt, et al., 2002)  
 
 #�กJE$��3./#�H�Q�5��H� 
 

              sebaceous epithelioma V�$ก�-�
5Hก#/0� epithelial reserve cells .+��5�,#�H
ก#/0�-�3
��23�-�V\� anastomosing trabeculae "#$ cords 6�3 reserve cells 6�-�6�6�3ก
����12�
3�ก��.��6�-�6�	���.���U�-����12�3�ก6����#rก,�1���ก��"��ก�6
���12��H1U�6
�3�
�H3����12�3�ก��U
��6����,S0 #�กJE$
#
�Hก�- basal cell carcinomas ��.�-,#�H,H0��	���H�0ก�-4�5,��3 �-��"4#
,#/�I�
"#$��กก�$.�H�H�0�� sebaceous epitheliomas ��U��6����,S0 ��.�- stroma 6�3 reactive 
collagenous tissue �#rก�
�H_Z3V��ก#�3 �]##���12�3�ก�05��,S0��#�กJE$
#
�H basaloid reserve 
cell ��U�H�0��-���5E6�-6�3�0��I6���Vก�� ��H�V\��]##���V�0�3,#�H�,#�UH���6���
0��6
�3�#rก�� 
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I]���#�������� eosinophilic V����E�
�H �����_��3�,r���5�
#�H���V�0�3�� I�
	���.� 
��5�
#�H��05��,S0��6�����V�0�3�ก#
�
�H3ก�� ��5
#���#��6����#rก��.�-I�
,#�H��� .+��5� 
Mitotic figures 
0��I�0"�0��� �- ก#/0��]##���U��ก���.��S�����.�
#
�H sebaceous Vก����H
�]##���I6����H�0��I]���#�����ก6Z2� ��5�
#�H�6�3 sebocytes ��U�������r���U��ก����H,H�ก �-
��5�
#�H���U����V�0�3#�กJE$4��Vก��I�
 (Gross et al, 2005) 

 

 
 

#���0' 11  Sebaceous epithelioma H&E  
 

2.1.4 Sebaceous carcinoma 

 
                       Sebaceous adenocarcinomas �V\���12�3�ก�
�H"�3 5���.R�H�-I�0-0�H��0� 

sebaceous epithelioma �����_"Hก sebaceous adenocarcinomas ]ZU3�� sebocyte 	���.���ก.�ก
��H��
��U�-�� reserve cells ��U	���.��	0� sebaceous epithliomas ]ZU3	05H��ก��V�$�����`��ก���
6�3��12�3�กI�
 ���/��6��12�3�ก	�����2�05��,S0�-��-���5E,�5 	053��H/�/��6�R#�UH��U�-��12�3�ก
	�����2�H�0��U 9 _Z3 12 Vy (Goldscmidt and Shofer, 1992)  
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 #�กJE$��3�,�H�Q�5��H� 
 
                     #�กJE$6�3 sebaceous carcinomas ��ก�-�V\�ก
�����UH5 �V\�ก
��"�0� �-��

6�����
�40��F��H�ก#�3I�
.�_Z3 7.5 �]������� ��.�-6��053"#$"4#,#/�-���5E��U�ก����12�3�ก 
sebaceous adenocarcinomas ��ก�-ก��"��ก�6
���12��H1U�6
�3�
�H3�H0�3�/�"�3"�0�-ก��
"��0ก�$.�HIVH�3�+�",�03�1U��
�H.Z3�-50���ก���ก��]2+���U�+�",�03#Zก#3IV"#$�0���2+��,#1�3
�ก#
�
�H3I�
 
 
 #�กJE$��3./#�H�Q�5��H� 
 

                      Sebocytic cebaceous carcinomas ก
����12�3�ก����V�0�3I�0"�0���"�0��
6�-�6�	���.� ��.�-��,#�Hก
���H�0D�H��4�5,��3 ��ก
����12�3�กV�$ก�-�
5Hก#/0�6�3 
epithelial cell ��U�]##��05��,S0��6����,S0ก50� basaloid reserved cells ��.�-"4#,#/�����12�
3�ก��U��6����,S0 "#$��12�3�ก��."��ก�6
�IV����12��H1U���
4�5,��3��H"�0#$ lobules �� 
collagenous stroma ��U�H�0����V��U�V\� stromal-epithelial cleft V����E�#rก�
�H_Z3V��ก#�3"��ก�H�0 
��.�-��12���H"#$_/3�2+� ��-���5Eก#�3ก
����12�3�ก #�กJE$�]##���U�-I�
��23"�0 basaloid reserve 
cells .�_Z3�]##� sebocytes ��U����V�0�34��Vก��,�1�I�0�- sebocyte ��.�-#�กJE$ squamous 
differentiation ��U��,�1�I�0��ก����
�3 keratin pearl �- sebaceous carcinoma ��UH�3���
�3��
�36�3
�0����U-/�
5H columnar epithelial cells I�
�
�H��ก �]##���12�3�ก��#�กJE$I]���#�������� 
eosinophilic ��V����E vacuolation I�0"�0��� �� sebocytic sebaceous carcinoma �-�]##���U��
#�กJE$
#
�H sebocytes Vก����U�.��S��r���UI�
�
�H_Z3V��ก#�3 ��H lipid vacuole ��U�-��.��6���
�,S0"#$V����E�
�Hก50� sebocytes "�0����12�3�ก��U��ก���.��S�����6�3�]##�I�0��.$�-#�กJE$
6�3 sebaceous I�
.+�ก�� #�กJE$�]##�����12�3�ก�1U�s ���]##���V�0�3,#�H�,#�UH��/� I]���#���
V����EV��ก#�3_Z3��ก����� eosinophilic .�3 ��-���5E��U�ก�� squamous metaplasia .$�-�]##���U
��#�กJE$
#
�H well differentiated squamous cell carcinoma ��H��5�
#�H���6����,S0��3�,r���
5
#���#��	���.� ����V"--�
������I�0"�0��� .+��5� mitotic activity ��
5��4��"V�I�0
"�0��� �- atypical mitotic figures I�
-0�H (Gross et al., 2005) 
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#���0' 12  Sebaceous adenocarcinoma H&E     
 

 2.1.4 Perianal gland adenoma 

 
                        Hepatoid glands �V\� modified sebaceous glands ���/��6��U�H�0��U4�5,��3

-���5E��-�5��,��ก "#$�-#
����-�
�,�3�
�� dorsal �+�",�03 lumbosarcral �	1U�50�ก���.��S
6�3�0����2�ก�UH56
�3ก�-�������"������.� ���,�/6�3 perianal gland hyperplasia "#$��12�3�ก
6�3�0����2H�3I�0�����_�$-/I�
	���.� �V\���12�3�ก��U�--0�H���/��6 �-I�
V�$��E 8% _Z3 18 % 
6�3��12�3�ก4�5,��3 (Glodschmidt and Shofer, 1992)  
 
 #�กJE$��3�,�H�Q�5��H� 
 

                        Perianal adenoma �-��#�กJE$�V\�ก
����� 6�����23"�0 2-3 ��##�����
.�_Z3 10 �]������� ��6�-�6�	���.�,�1��-��,#�Hก
�� ��V����E mature collagen V��ก#�3_Z3
��ก ��.�-��12��H1U�I6���I�
���05�6�3 stroma ��12�3�ก��U��6����,S0��.��"4#,#/�-�4�5��12�
3�ก ,�1���.�-�05���12���H��U�ก��.�กก��6���#1������12�3�กI�
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 #�กJE$./#�H�Q�5��H� 
 
                       ก
����12�3�กV�$ก�-�
5H anastomosing trabeculae 6�3 well differentiated 

hepatoid cells "#$�- basaloid reserve cells ��U���H3��5�V\�	�2����H5�H�0-���5E6�- ��.�-�V\��]##�
ก#/0��#rกs ��U�,r���V"--ก�����H3��5	���.� ��.�-"
V]�#��U��#�กJE$�V\���
��H-�3s -�3
��23��.
�-ก#/0��]##���U��#�กJE$�V\��]##�-/4�56����#rก �]##���12�3�ก��#�กJE$
#
�H�]##���- (hepatoid 
cell) �V\��]##���U����V�0�3#�กJE$�ก#
�
�H3ก����"�0#$�]##� ��H�]##���12�3�ก��I]���#���
V����E��ก ����� eosinophil ��5�
#�H���3�,r�I�
	���.� "#$����5
#���#���#rก �- mitotic figures 
�
�H �-I�
�R��$��	�2�6�3 reserve cell I�0
0�H�-#�กJE$ mitotic figures ��U4��Vก�� ��12�3�ก
	�����2�-50��ก�� squamous metaplasia �05�ก�-��ก����
�3�
������ก���V\� keratin pearl I�
-0�H 
�]##���12�3�กV�$��E 90% �V\� reserve cells (Goldsmidt and Shofer, 1992) 

  

 
 

#���0' 13  Perianal gland adenoma H&E  
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 2. 2 ��12�3�ก��U���
�ก+�����.�ก�]##���12��H1U��ก�UH5��� (mesenchymal tumors) 
 

       2.2.1 Fibrosarcoma  

 

                 Fibrosarcoma �V\���12�3�ก	����
�H"�3 ��U���
�ก+�����.�ก�]##� fibroblasts �V\�

��12�3�กก#/0���12��H1U��ก�UH5��� ��H/��H�R#�UH6�3�/��6��U�-��12�3�ก	�����2 �H�0��U 8.5 Vy �V\��$��r3��U��


5���/�"�3�$��-�U+�_Z3V��ก#�3 ��ก��ก��"��ก�6
���12��H1U�6
�3�
�H3"�0��ก��"��0IV�+�",�03�1U�

�
�H"�0��.�-I�
���$H$�
�H6�3��
 �����ก���ก��]2+��H�0��U 34% "#$����H3��ก��"��0ก�$.�HIV

H�3V�� ��H�]##���12�3�ก.$H�3
3��ก��"��3��ก6�3 vimentin (Gross et al., 2005)  

 

                  ��12�3�ก fibrosarcoma ��#�กJE$�V\�ก
��"�0� 6�-�6�I�0	���.�"#$��ก�-��

,#�Hก
�� ��6�����23"�0 1 -15 �]�������4�5,��3-���5E��U�ก����12�3�ก�-50��ก��6��053"#$"4#

,#/�I�
-0�H fibrosarcomas �--0�H���+�",�03��
4�5,��3-���5E
�"#$�ก 

 
 #�กJE$��3./#�H�Q�5��H� 
 

                   Fibrosarcoma ��#�กJE$I�0"�0��� ��ก�-�V\� multilobular neoplasms �H�0��
	�2���
4�5,��3,�1�4�5,��3 ,�1�����23��3�05� -�3
��23��6�-�6�	���.� "#$ partially 
encapsulated "�0�05��,S0.$I�0�����_�$-/6�-�6�ก��"��ก�6
���12��H1U�6
�3�
�H3I�
	���.� ��H 
fibrosarcomas V�$ก�-�
5H�]##���Vก�$�5H6����,S0 (large spindle cells) .�����H3��5�H�0��
#�กJE$ interlacing bundles 6����0�3s�H0�3	���.� ��H"�0#$ bundles 
0��6
�3,H�-"#$�/�6�3 
intersection 4��"V���ก �05�V�$ก�-,#�ก6�3 stroma ����12�3�ก	�����2�V\� mature collagen H�U3
�]##���12�3�ก��ก���V#�UH�"V#3IV��ก.$�-50���V����E stroma �
�H ก����U�-
�#��.��$,50�3
�]##������_��5.H1�H��I�
��Hก��H
�������FJ Massonqs trichrome �]##���12�3�ก�V\��]##���U��
6�-�6�I�0	���.� I]���#��������.�3V����E�
�H ��5�
#�H���V�0�3��_Z3��Vก�$�5H �,r�I�

	���.�����5
#���#���,r�I�
 1-2 ��� "�0��.�-��5�
#�H�#�กJE$ ��23 vesicular "#$ hyperchromatic 
V�ก�� V����E mitotic figures I�0"�0��� ��.�-#�กJE$��U��6����,S04��Vก��I�
 (Gross et al., 
2005; Goldschmidt and Shofer, 1992) 
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#���0' 14  Fibrosarcoma H&E 
  

      2.2.2 Hemangiosarcoma 

 

                Hemangiosarcoma �V\���12�3�ก	����
�H"�36�3�]##�-/,#���#1�� (endothelial 
cell) (Weiss and Goldblum, 2001) ���/��6�-50���V^..�H��
��+�
1�ก�����4��"�3"�� �V\���12�3�ก
��U���`��ก����/�"�3�V\��$��r3��Uก���H�ก�E���
I�0�� ����H3��ก����กJ���H�	
�
��-+�-����HH�
,#�H	���"�04#��UI�
H�3I�0"�0��� "#$H�3��6
�.+�ก���ก�UH5ก�-6
���#��"30�`��ก���6�3 nonvisceral 
hemangiosarcomas (Schultheiss, 2004) 
 
 #�กJE$��3./#�H�Q�5��H� 

 
                Hemamgiosarcoma ��U�-��4�5,��3,�1�	�2���
4�5,��3�-I�
��23��U��ก���.��S

������� ]ZU3�����_"Hก.�ก hemangiomas I�
H�ก .�_Z3��12�3�ก��U��#�กJE$�V\� anaplastic tumor 
�H0�3H�U3 ��12�3�ก	��� hemangiosarcomas ��4�5,��3�-#�กJE$ acantosis 6�34�5,��3��U�H�0�
��-�
�#rก�
�H.�_Z3�/�"�3 �-I�
-0�H50��ก��"4#,#/� ��12���H"#$���#1����ก ��H�R��$����12�3�ก��U��
6����,S0 �]##���12�3�ก�05��,S0��ก���.��S���������H�-��#�กJE$�V\��]##�-/,#���#1��
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#�กJE$ plump endothelial cells ��U���H3��5-� trabeculae 
�##��.� �05��]##���12�3�ก��U��ก��
�.��S������
�H��.�
�3�	
��
��
�������������
����U.+����$�0�IV��1U�	05HH1�H�� (Gross et al., 
2005) 

 

 
 

#���0' 15  Hemangiosarcoma H&E  
 

      2.2.3 Hemangiopericytoma 

 
                ��12�3�ก	��� hemangiopericytoma �V\���12�3�ก��U��.�ก�]##� pericyte ]ZU3�V\�

�]##���V�0�3ก�$�5H��U#
����-��
��#1�� �V\���12�3�ก��U�--0�H��	�2���
4�5,��36�3�/��6 (Gross et 
al., 2005) ��H�R��$�+�",�036�,#�3  (Mazzei et al., 2002) ��12�3�ก	�����2.$"��ก�6
�����12��H1U�
�R��$��U"#$��ก�ก��]2+���ก,#�3.�ก40����"�0I�0
0�H�-50���ก��"��0ก�$.�HIVH�3�+�",�03�1U� 
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 #�กJE$��3./#�H�Q�5��H� 
 

                 �]##���12�3�ก��#�กJE$�V\���Vก�$�5H��U�� cytoplasmic process �]##���ก��
.�����H3��5#�กJE$�V\�53#
����-��
��#1��  ��ก��FZกJ�ก0��,�
���2��H3��50���ก��"��0ก�$.�H
6�3 hemangiopericytoma ���/��6IVH�3�+�",�03�1U� I�
"ก0 V�� �0���2+��,#1�3��-���5E 
sublumbar "#$	0�3�ก  �-50��]##���12�3�ก	�����2��
� .$"��3�V���� vimentin (Gross et al., 
2005) 

 

 
 

#���0' 16   Hemangiopericytoma H&E 
         
        2.2.4 Liposarcoma 
 

                 Liposarcomas �V\���12�3�ก��U��.�ก�]##� lipoblasts ��12�3�ก	��� liposarcomas 
�V\���12�3�ก��U�H�0
0��6
�3#Zก liposarcoma �����_.+�"�ก�V\� atypical lipoma, well-differentiated 
liposarcoma, myxoid liposarcoma "#$ pleomorphic liposarcoma ��H liposarcoma �V\�ก
����
6�-�6�I�0	���.� 
0��6
�3��U� ��6�����
�40��F��H�ก#�3V�$��E 2 �]�������,�1���กก50� �05�
�,S0�-��	�2���
4�5,��3"#$��ก"��ก�6
�	�2�4�5,��3 (Goldschmidt and Shofer, 1992) ��H��1U�
"��ก�6
�4�5,��3.$�+��,
4�5,��3-���5E��2�,��"#$6��053 ��H/�R#�UH6�3�/��6��U�-��12�3�ก	�����2
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1� 9 - 10 Vy �`��ก��� liposarcoma ����3ก��"��H�.$�+���H�`��ก������#�กJE$��3./#�H�Q�
5��H� (Weiss and Globlum, 2001) ��H atypical lipomas .��50��V\� low-grad malignancy  "�0 
pleomorphic liposarcoma _1�50��V\�	����/�"�3ก���H�ก�E���
I�0�� "�0�����5�H�3I�0��ก����/V��U
	���.�"�0กr�	1U�50��-ก��"��0ก�$.�H6�3��12�3�ก_Z3�������U6�3��12�3�ก	��� pleomorphic 
liposarcomas (Baez et al., 2004) ��H�R��$ก��"��0IVV��  lipocytes ��#�กJE$�,�1���]##�
��12��H1U��ก�UH5���	����1U�
1���ก��"��3��ก6�3 vimentin "�0�H0�3I�กr���H�3I�0�-50����V������U
.+����$�0� lipocytes ]ZU3�+��,
I�0�����_5���.R�H"Hก poorly differentiaed liposarcoma  
 

 #�กJE$��3./#�H�Q�5��H� 
 

                  ��12�3�ก��U��ก���.��S�������.$�-�]##� adipocytes I�
	���.� �]##�����V�0�3
#�กJE$4��"V�,#�ก,#�H ��.�-���]##�6����,S0 ��5�
#�H���V�0�3V�$,#��,#�H��5�
#�H� 
(bizarre multinucleated cells) "#$�]##���U����V�0�3ก#�V�ก���H�0 �]##���12�3�ก��V����E 
eosinophilic cytoplasm 4��"V�"#$��.�-"ก���# ��.��,�1�I�0�� vacuoles 

 

 
 

#���0' 17  Liposarcoma H&E 
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       2.2.5 Schwannoma  
 
                Schwannoma �V\���12�3�ก6�3 Schwann cell ��#�กJE$,#�ก,#�H��V"-- ��12�

3�ก	�����2��
��ก�UH56
�3ก�- nerve sheaths ���$--V�$����05�V#�H"�0���/��6H�3I�0���-
6
���#	���.� ��12�3�ก	�����2�-I�
I�0-0�H���/��6"�0��H3���ก�UH5ก�-�/-���ก��E�H�3I�0"�0���
��1U�3.�กก��V�$����.�ก#�กJE$./#�H�Q�5��H�6�3��12�3�ก]ZU3��#�กJE$
#
�H��12�3�ก��U��#�กJE$
�]##���Vก�$�5H	����1U�s �+��,
ก��5���.R�HI�
H�ก "�0����H3��50��-��12�3�ก	�����2 0.5% ���/��6 
(Goldschmidt and Shofer 1992) ��H/��H�R#�UH6�3�/��6��U�-��12�3�ก	�����2
1� 7.2 _Z3 8.3 Vy  
 
 #�กJE$��3�,�H�Q�5��H� 

 
                 ��12�3�ก	�����2��6�����
�40��F��H�ก#�3��23"�0 0.5 �]�������.�_Z3 3 

�]������� #�กJE$"6r3,�1���U�
5��"�0�6�3��12�3�กI�0"�0��� �05��,S0�-��	�2���
4�5,��3
"#$��กI�0"��ก�6
�IV��4�5,��3 "�0-�3
��23��."��ก�6
�4�5,��3I�
 4�5,��3�
��-���.6��053
"#$I�0
0�H�-50��ก��"4#,#/� ��ก�-��12�3�ก-���5E#+���5"#$V#�H6� 
 
 #�กJE$./#�H�Q�5��H� 

 
       ��12�3�ก��6�-�6�	���.� ��.��"
V]�#-�3s ,/
�,�1�I�0��"
V]�# 

V�$ก�-�
5H�]##��05��,S0��U�V\���Vก�$�5H ��U����5�
#�H�
0��6
�3�� ���H5 ,�1�#�กJE$�V\�
�,�1����5 S ]ZU3��5�
#�H�.$���H3�V\�"�5"#$�,r��V\�"_5H�5��H��I]���#��]Z���U�H�0�$,50�3"�0
#$�]##��
�H�����.�3��6�-�6�I�0	���.� �$,50�3"_56�3��5�
#�H�V#�HI]���#��]Z�
0��6
�3
	��ก�� �+��,
�ก���V\�"_-6�3Ih-�����UI�0�	0�]##������"�3��1U�H
���
5H�� H&E �V\�#�กJE$��U�-
-0�H����12�3�ก	��� schwannoma ���/��6 �- mitotic figures �
�H �]##���12�3�ก��ก.�����H3��5�V\� 
wavy bundles "#$ whorls -�3
��23��3��
#
�H�V\�53�H�0��-��
��#1�� ��.���Hก��V"--��3ก#0�50� 
Antoni 	��� A ��-�3-���5E ��12�3�ก��.���]##�#�กJE$,#�H�,#�UH��/���U����5�
#�H�������6
�
6����#rก�H�0�H0�3I�0,��"�0� ]ZU3��V"--��2���Hก50� Antoni 	��� B  
 
 �`��ก���6�3��12�3�ก 
                      
                     �--0�H50���ก���ก��]2+���ก�E���U40������กI�
I�0,�� 
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#���0' 18  Schwannoma H&E  
 
       2.2.6 Melanoma  

 
                Melanoma �V\���12�3�ก��U�--0�H"#$ก0�
5�����H,�H�H0�3��ก����3���5

"��H� �V\���12�3�ก��U��.�ก�]##��
�ก+�����
1� melanocytes ���/��6�-�/-���ก��E� V�$��E 0.8% 
(Goldschmidt and Shofer 1992) ��H/�R#�UH6�3�/��6��U�-��12�3�ก	�����2�H�0��U 9 _Z3 11 Vy 
(Goldschmidt and Hendrick, 2002) ก��5���.R�H��3./#�H�Q��+�,��-��12�3�ก	�����2�+�I�
H�ก
��1U�3.�ก��#�กJE$��V"--��U4��"V� ��12�3�ก��ก"��ก�6
�IV��-���5E��12��H1U�6
�3�
�H3  

 
 #�กJE$��3�,�H�Q�5��H� 

 
                 #�กJE$ก
����12�3�ก��U�-�05��,S0��6��� 1 _Z3 3 �]������� ��กHZ��H�0ก�-

��12��H1U�6
�3�
�H3-�3
��23�-��#�กJE$ polypoid ,�1��V\�"40� ������� �2+���# ,�1��+�6Z2��H�0ก�-
V����E��r�����#������U��
�3 "#$ก���ก��ก���$��6�3��r�����ก�ก��IV ���05�,��3ก+���
� "#$
��.�ก��"4#,#/���H�R��$����12�3�ก6����,S0 ��12�3�ก	�����2���/��6�--0�H-���5E ,��3�� 
����yV�ก"#$6� (Goldschmidt and Shofer, 1992) 
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 #�กJE$��3./#�H�Q�5��H� 
 

                �05��,S0��12�3�ก	�����2
0��6
�3��6�-�6�	���.� "�0I�0��"
V]�# ��."��ก�6
�
�05�,��3ก+���
�"#$,��3"�
��0���2�"�0��12�3�ก6����,S0��."��ก�6
�IV��	�2���
,��3 4�5,��3
�
��-���.�ก��ก���$��6�3��r�����ก�ก��IV ��H��.�-,�1�I�0�-ก#/0��]##���12�3�ก 
melanocytes ��U�H�0	����
 epidermis (junctional activity) กrI�
 �-#�กJE$6�3��12���H"#$"4#,#/�
I�
-0�H ��H�R��$ก
����12�3�ก6����,S0 �]##���12�3�ก��U�-I�
"ก0�]##���Vก�$�5H �]##���V�0�3
ก#� .�_Z3�]##�,#�H�,#�UH� ��12�3�ก	�����2���/��6�05��,S0V�$ก�-�
5H�]##���V�0�3�0�3s ��
����05�I�0"�0��� ,�1���.�-�]##���V�0�3"--���H5��0���2� .�กก��FZกJ�H
��,#�3�-50� ��V�0�3
6�3�]##�I�0��
5���+�
�S�0�ก���H�ก�E���
��2���/��6 (Miller et al., 1993) �]##���Vก�$�5H.$
�,r�6�-�6�I]���#���I�0	���.� �]##�V#�H���H5�,#0���2.$��ก���H3��5����V"-- interlacing 
bundle ��.��#�กJE$�V\� whorls "#$ nest ��-�3�05� ��5�
#�H��
5��� ,�1����H5 ��.����V�0�3I�0
"�0��� ��5
#���#��	���.� �]##���U��V�0�3ก#�"#$,#�H�,#�UH� ��ก.�����H3�V\� sheets "#$�V\�
ก#/0��]##��#rกs (packets) ��U�� stroma V����E�
�H"��ก�H�0  ��V����EI]���#�����ก����� 
eosinophilic .�3 ��6�-�6�I�0	���.� ��5�
#�H���6����,S0 ��6���I�0��0�ก�� (anisokaryosis) �,r�
��5
#���#��	���.� ��.�-#�กJE$ mitotic atypia V����E��r�����I]���#���I�0"�0�����.�-
����ก,�1�I�0��  

 

 
 

#���0' 19  Melanosarcoma H&E  
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3. ก�����+��/ ��0���*����0'+G����3�5��d��	��&I���ก-*����$��$����)�/�8��/��$�0 
 

3.1 �V������
��H (filamentous proteins) 
 

       ��I]���#���6�3�]##�H�
�������
 (eukaryotic cells) V�$ก�-�
5H�V����hf#�
����� (filamentous proteins) ,#�H	�����U.�����H3��5�V\��
�3�0�36�3�]##�  "-03��ก�V\����	���
I�
"ก0 microtubules, microfilaments "#$ intermediate-sized filaments (IFs) ,�1���U���Hก50� 
intermediate filaments ]ZU3�����_"-03��กI�
�V\� 5 ก#/0� ���#�กJE$��3�
�� "#$#�กJE$��3
D���
/
�ก����U
5��.+����$ (immunologic specificities) "#$	���6�3�]##���U����H�0 I�
"ก0 (vimentin, 
desmin, keratins, glial acidic proteins (GFAP) "#$ neurofilaments) ��H Intermediate filaments 
.$��6�����
�40��F��H�ก#�3��U 10 nm ]ZU3�V\�6���ก#�3�$,50�3 microtubule ��U��6��� 25 nm "#$ 
microfilament ��U��6��� 7 nm �V���� Intermediate filaments �V\��V�����
�3�0�3 (cytoskeletal) 
6�3�]##� ��U���
�3��
�3��U
3����U�/� �V���� microfilament "#$ microtubule �����__�ก�ก��
��ก����H���#$#�H detergent "#$�ก#1� �,#1����H3�3
�V�$ก�-�05���U�V\� intermediate 
filaments ��UI�0#$#�H��ก�� intermediate filaments ��23,��.$V�$ก�-�
5H monomer ��U
V�$ก�-�
5H "ก� α-helical ��U�V\�"�036��-6
�3�
5H�05� head domain "#$ tail domains 
�
�3��
�3 monomer 6�3�V���� Intermediate filament V�$ก�-�
5H 3 domain I�
"ก0 α-helical 
rod domain ��U6��-6
�3�
5H nonhelical N-terminal head domain "#$ C-terminal tail domain 
,�
���U,#�ก6�3 intermediate filaments 
1�	05H�H/3�
�3�0�36�3�]##� ��Hก��.+�"�ก intermediate 
filament proteins ��23 5 	�����2�.+�"�ก���#+���-��U��
5��
#
�Hก��6�3 rod domain �V\�	�����U I 
.�_Z3 V ��ก��FZกJ���H3���-�V���� intermediate filament  50 	�����V^../-�� 
  
       3.1.1 	�����U I 
1� acidic keratin "#$ 
 
       3.1.2 	�����U II 
1� neutral _Z3 basic keratin �V������V��2�V\� intermediate filament 
cytoskeleton 6�3�]##�-/4�5 (epithelial cell) ��U���Hก50� cytokeratins ��1U�"Hก	���.�ก keratins ��U�H�0
��4�"#$�#r- acidic keratin ���2+�,��ก���#ก/#��23"�0 40 .�_Z3 60 kd "#$ neutral-basic ���2+�,��ก
�H�0��U 50 _Z3 70 kd ) cytokeratins  
 

      3.1.3 	�����U III I�
"ก0  
 



41 

 

       ก. vimentin ��6������#ก/#��U 54 kd ��H��U5IV.$�-���]##���U�
�ก+�����.�ก
�]##���12��H1U��ก�UH5��� (mesenchymal origin) ���]##�-�3	��� vimentin �ก���V\��
�3��
�3�	1U��
�$,50�3�H1U�,/
��]##�ก�- nuclear lamins  
      
   6. Desmin �V\��V����6��� 53 kd ��U�V\��05�V�$ก�-6�3�]##�ก#
����12�#�H 
(skeletal muscle cells) �H�0��U Z disk 6�3 sarcomere ��H���05�	05H�,
 sarcomeres �ก�$ก�- Z disk 
�+��,
�]##�ก#
����12�,���5I�
"#$H�3�����_�- Desmin ���]##�ก#
����12����H-�
5H 
 
                 
. Glial fibrillary acidic protein (GFAP) �V\��V����6��� 51 kd ��U�-I�
�� 
astrocytes "#$ Schwann cell  
 
        3. Peripherin �V\��V����6��� 57 kd ��U�V\��05�V�$ก�-6�3�]##�V�$��� 
(neurons) 6�3 peripheral nervous system "#$��ก��"��3��ก�05�ก�- neurofilament proteins  
 
      3.1.4 	�����U IV ���5ก Neurofilaments �V\�,#�ก��H Neurofilament (NFs) �-�� 
axons "#$ dendrites 6�3 �]##�V�$��� ���V�������	�����U�V\��05�V�$ก�-6�3 neurofilament 
I�
"ก0  
                NF-L �V\� low-molecular �weight neurofilament ���2+�,��ก 60 _Z3 70 kd NF-M 
�V\� middle-molecular �weight neurofilament �2+�,��ก 105 _Z3 110 kd "#$ NF-H �V\� high 
molecular weight neurofilament 6��� 135 _Z3 150 �V������ก	�����ก#/0���2
1� α �internexin ]ZU3
�V\��V������6������#ก/# 66 kd ��U�-	���.����$--V�$����05�ก#�3 ��H�R��$��I6���
,#�3"#$��
�V�$��� optic  
 
      3.1.5 	�����U V I�
"ก0�V���� nuclear lamins ��U�0����ก��ก.�กH�� LMNA, LMNB1 
"#$ LMNB2 I�
�V\� Lamin A"#$ lamin B 1 ��U�-���]##��0�3ก�H�/ก	��� lamin B2 �-
"��3��ก���]##��0�3ก�H�/ก	����05� lamin B3 �-.+����$�� spermatogenic cells 
(Kierszenbaum, 2007) 
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  ��H��U5IV�]##�"�0#$	���.$��ก��"��3�V���� intermediate filament ���H3ก#/0����H5 
�]##���U6�� intermediate filament ���
�H��ก"#$�05��,S0�-��U�$H$"�ก6�3ก����
�3��5�0�� 
(embryogenesis) �� blastomeres "#$ inner cell layer 6�3 blastocyst (Jackson et al., 1980) �]##�
-�3	�����.��ก�� express intermediate filament ��กก50� 1 ก#/0��	0���ก�E� GFAP "#$ vimentin 
��U.$��ก��"��3��ก�05�I�
���]##�.+��5ก astrocytes ��U�-���]##�"#$�� primary cultures (Dahl 
et al., 1981; Schnitzer et al. Yen and Fields, 1981) ��6E$��U�]##�	�����	���,�ZU3��.��ก��
"��3��ก intermediate filament ��ก#/0���U�0�3ก���H0�3�0���1U�3��6E$��U��ก���.��S�V#�UH�"V#3 
�	0� myoblasts ��U��3�
��$,� vimentin "#$��ก���V#�UH�"V#3ก��"��3��กIV�V\� desmin �H0�3
	���.���1U������ก���5�ก��IV�V\� myotubes��	053ก����
�3�$--V�$��� (neurogenesis) 
neuroblasts .$ express vimentin ��6E$��U���.$��3�
��$,� neurofilaments ��6E$��U���U� neurite 
extension (Tapscott et al., 1981; Ziller et al., 1983) �
�H��U�/� V����E6�3 intermediate filament ��U
��ก��"��3��ก.$�V#�UH�"V#3IV��	053��U�]##���ก���.��S�V#�UH�"V#3 �	0���U�-���]##� 
preadipocytes ��U.$�-50��� vimentin, actin "#$ tubulin #�#3�H0�3	���.���	053ก���.��S�����
IV�V\� adipose (Spiegelman and Farmer, 1982) 6
���#��Uก#0�5��I�
-03	�2_Z3
5��������Q��$,50�3 
intermediate filament ��U��ก��"��3��ก"#$ก���.��S�����6�3�]##���	053ก�$-5�ก���.��S
�����6�3�]##���U.+����$��U�+��,
I�
�]##��0�3s ��U��,�
���U�R��$��U�0�3ก�� 
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       3.2 �V������
��H��U�#1�ก�	
��ก��FZกJ���2 
 

       3.2.1 Cytokeratins  
 

                 Cytokeratin (CK) ]ZU3�V\�intermediate filaments ��U�V\���V"--,�ZU36�3�V����
�
�3�0�3 (cytoskeleton) ��H��V^../-���-�V����	�����2 20 ��5 (Barrett et al., 1998) ]ZU3 
expression �H0�3"��0,#�H"�0.+�ก���H�0�R��$���]##�-/4�5 (epithelial cell)  6�3���5��#�2H3#�ก�
5H�� 
"#$��ก���+� cytokeratins ���	
�H0�3,#�ก,#�H��V"-- �	0��	
 cytokeratins .+����$ (�	0� CK7, 
CK20) ,�1�
�0��U�V\� cytokeratins 	���ก��"#$�0�3�	0� CK8/18 ,�1�����2+�,��ก���#ก/#6�3 
cytokeratin ��1U���.��E�.�กก��.+�"�กก#/0�#0��/� ��U3�+�
�S��U�
�3
+��Z3_Z3
1�ก��"-03 cytokeratins 
��ก�V\���U���2+�,��ก���#ก/#�U+�"#$�2+�,��ก���#ก/#��3 ]ZU3��V�$�H	����ก��"30��U50� low molecular- 
weight cytokeratins .$�-I�
�� simple epithelia �	0� simple ductules "#$�5ก��U�V\� high-
molecular-weight cytokeratins ]ZU3.$�-�� complex epithelia �	0� urothelium ,�1�4�5,��3 ����3
Vg�-���.$�	
�+�,��-���Hก"����-�����U�	
 pan-cytokeratin �V\�"����-�����UI�
��-
5����H�]ZU3�V\�
"����-�����U�5� AE1 "#$ AE3 I5
�
5Hก����H AE1 .$�$-/�5ก��U�V\� acidic cytokeratins I�
"ก0 
10, 14, 15, 16 "#$ 19 6E$��U AE3 .$�$-/ basic cytokeratins I�
"ก0 1, 2, 3, 4, 5, 6 "#$ 8 ���HกI�

50��V\� wide-spectrum cytokeratin antibodies ก��"��3��ก6�3 cytokeratin ��4�5,��3Vก�� 
�����_�	
4�5,��3�V\���12��H1U�
5-
/� (control tissue) �+�,��-ก��V�$���� ก��"��3��ก6�3 
cytokeratin ��H�]##�-/4�5.$��ก��"��3��ก6�3 cytokeratin �H0�3.+����$��3����3��U 2 
 
Cell Type Cytokeratin Expressed  
Suprabasal keratinocytes 1, 10 
Basal keratinocytes 5 "#$14 
Hair shaft 5, 6, 14, 15, 16, 17 
Eccrine ductular cells 7, 8, 17, 18, 19 
Eccrine myoepithelial cells  5, 6, 14 
 

������0' 2 "��3 Cytokeratin Expression ��4�5,��3Vก�� 
 
�0'��: Folpe et al. (2007) 
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       3.2.2 Vimentin 
 

                 Vimentin �-I�
���]##���5�0���ก1�-�/ก	��� ��U�.��SIV�V\���12��H1U���ก#/0�
�]##���12��H1U��ก�UH5��� �����_�+����	
�+�,��-ก��5���.R�H��H�-50��]##�����12�3�กก#/0� sarcomas 
�ก1�-�/ก	���.$��ก��"��3��ก6�3 vimentin (Duquette et al., 2005) �-ก��"��3��ก-�4�5
�]##� macrophage, platelate "#$ apoptotic T lymphocytes neutrophil (Moisan and Girarde, 2006) 
neuronal precursors (Dubey et al., 2004) "#$����H3��ก��V�$H/ก���	
ก�-��12�3�กก#/0� 
schwannoma (Viott et al., 2008) ���]##���12��H1U��ก�UH5���.$����V"--ก��ก�$.�H��56�3 vimentin 
�H�0��U5 I]���#���"#$�-50�������6
���U�/���-���5E6�-�]##� �05����]##�ก#
����12�#�H.$�-
ก��"��3��ก�
�H#3��1U��]##��.��S��r���U (Young et al., 1994) �5�_Z3�]##�I6��� (lipocyte) ��U��
��H3��50���ก��"��3��ก#�#3���]##���U��ก���.��S��r���U�	0�ก�� "�0กrH�3�-��ก��V�$H/ก���	
��
��12�3�ก	��� liposarcoma  (Wang et al., 2005) ก��FZกJ����]##����$�#�2H36�3 melanocytes ��

��-ก��"��3��ก6�3H�� vimentin I�
 "#$����H3��ก���	
�05�ก�-����
�ก�����5�1U�s ��ก��
5���.R�H melanoma (Maliver et al., 2004; Koenig et al., 2001) �]##�-/,#���#1�� (endothelial cell) 
"#$ pericytes �-�V\��]##���U�-50� ��ก��"��3��ก6�3 vimentin (Virgintino et al., 1993) "#$��
��H3��ก���	
 vimentin ��1U�FZกJ���12�3�ก	��� hemangiosarcoma ���/��6��U�]##���12�3�ก���
�
ก+�����.�ก�]##�-/,#���#1�� (Sabattini and Bettini, 2009) "#$ hemangiopericytoma (Perez et al., 
1996) 

 
vimentin ��H��	
�+�,��-�V\� ����
�ก���6�3 fibroblast ��ก#/0��]##��$��r3��
��� "#$

��5.��-�$��r3	��� fibrosarcoma ���/��6 (Vascellari et al., 2003)  ��ก.�ก��2�����H3��50��-
ก��"��3��ก6�3 vimentin �� perianal gland cell ��ก�
5H"�0��V"--��ก��"��3��ก��-���5E
��-��5�
#�H���0���2��05� myoepithelial cell I�0�-ก��H
�����6�3 vimentin (Vos et al., 1992) 
�05��,S0ก���	
V�$�H	��6�3 vimentin ��ก��5���.R�H-03	�2	���6�3��12�3�ก"#$ก���H�ก�E���

.$I�
4#����1U��	
�05�ก�- cytokeratin (Thomas et al., 1999)  
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�H ก�
	2�3���0ก�� 

 
�H ก�
	 

 

1. ��5�H0�3��12�3�ก4�5,��3��U�H�0����V����hf�-#r�ก (Processed tissue for paraffin wax 
embedding) 

2. �
�1U�3�����12��H1U� (Microtome) 
3. �0�3�2+���23�/E,D��� V�$��E 43 �3F��]#�]�H� 
4. Coated slides 
5. ����-I��
��5h (Microwave Oven)  
6. ����ก�.�-�5#� 
7. Coplin jars 
8. 10 mM Citrate Buffer pH 6 
9. ���#$#�H H2O2 3% 
10. V�กก��+�,��-�	
����
��
��������������
�� 
11. Primary Antibody  
12. Visualization Reagent  
13. Substrate-Chromogen  
14. 	/�H
���� Hematoxylin  
15. Xylene  
16. Absolute Ethanol, 95% Ethanol  
17. �2+�ก#�U� 

 
���0ก�� 

 
1. ก���ก.�"*��)�2�3�����5��  

 
ก�$�+���H�#1�ก��5�H0�3	�2���12���UI�
��-ก��5���.R�H50��V\���12�3�ก"�0#$ก#/0���U���]##��
�

ก+�������.�ก��12��H1U�
��D$�0�3ก�� ��3ก#/0�I�
"ก0 ��12�3�ก.�ก��12��H1U� ectoderm I�
"ก0 perianal 
gland adenoma, trichoblastoma, squamous cell carcinoma, basal cell carcinoma, sebaceous gland 
epithelioma, sebaceous gland adenocarcinoma 	���#$ 5 ��5�H0�3 "#$��12�3�ก.�ก��12��H1U� 
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mesoderm ,�1��]##� mesenchyme I�
"ก0   fibrosarcoma, schwannoma, osteosarcoma, 
liposarcoma, hemangiosarcoma "#$ hemangiopericytoma 	���#$ 5 ��5�H0�3���$,50�3Vy 2549-
2552 �5�ก#/0�#$ 30 ��5�H0�3 ��H.$�กr-6
���#6�3��5�H0�3	�2���12�IV40��ก�$-5�ก���,
�H�0����V
����hf�-#r�ก ,#�3.�ก��2��+���5�H0�3��12��H1U���UI�
���+� serial sections ,�� 4 µm "#$5�3-�"40�
�I#�� ��5�H0�3#$ 5 �I#�� 

 
2. ก����&�ก�%*2������-0 

 

 "����-�����U�+����	
�V\�����
�ก���6�3��12�3�ก��2��
�3.+����$�0��V������UV��กg��
�]##���12�3�ก��U�+����	
5��
��$,���5�H0�3	�2���12���Hก��FZกJ���2�	
 Monoclonal Mouse Antibody 
�0� Human Cytokeratin (Cytokeratin clone AE1/AE3, DBS) �+�,��-	�2���12�3�ก��Uก+�����.�ก�]##�
�H1U�-/4�5"#$�0�� "#$�	
 Monoclonal Mouse Antibody �0� Vimentin (Vimentin clone V9, DBS) 
�+�,��-	�2���12�3�ก��Uก+�����.�ก�]##���12��H1U��ก�UH5���,�1��]##� mesenchyme 

  
3. 2(�ก���-��� 

 

3.1 ก������-"����-��� Cytokeratin (AE1/AE3)  
 
      �+�,��-"����-��� cytokeratin AE1/AE3 �	
��5�H0�3 .+��5� 30 ��5�H0�3"-03�V\�ก#/0�

��12�3�ก.�ก ectoderm �	0� I�
"ก0 perianal gland adenomas, basal cell tumors, basal cell 
carcinomas, squamous cell carcinoma, sebaceous gland adenocarcinoma, sebaceous gland 
epithelioma 
	���#$ 5 ��5�H0�3 
 

       3.1.1 6�2������U 1 
 
                1 ��5�H0�3�+� 4 �I#�� ก0����H���U�.�ก
5���6
�6
���U"�$�+� "#$��U
5���6
�6
���U
#�#3 �5�ก�-����-ก�-5�Q� AR ��UI�
FZกJ�50�I�
4#��ก�-"�����.�	�����2 ����H3��50� AE1/AE3 
ก���	
 AR �
5Hก���,

5���
����H�	
���I��
��5h 
5���6
�6
���U��U 1:50 ����U�/�               
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 �� 1 "40��I#�� �	
"����-�����U�.1�.�3"#
5V�$��E 100 I��
�#��� กr�05� tissue section 
]ZU3.$I�0",
3�#���$H$�5#���U-0���23I5
 �+�,��-6�2������U 1 �	
 "����-��� 5 I��
�#��� �0� 1 
��5�H0�3��3��2� 30 ��5�H0�3�	
 primary antibody 150 I��
�#��� 
_
�����-50� ก���	

5���6
�6
���U 1:100 H�3�����I�
�������_�+�6�2���U��3I�
��H 
 
          3.1.2 6�2������U 2 �+�ก������-���U���ก 1 �I#�� ��U 1: 200 ��H��1U��
�3����-���U���ก 
30 �I#�� �	
"����-��� ��ก 30 I��
�#��� ��3��2� ��36�2�����	
"����-����5� 180 I��
�#��� 
 
             3.2 ก������-"����-��� Vimentin 

 
�+�,��-"����-��� Vimentin clone V9 �	
��5�H0�3 .+��5� 30 ��5�H0�3"-03�V\�ก#/0���12�

3�ก.�ก mesenchymal I�
"ก0 fibrosarcomas, liposarcomas, hemangiosarcomas, 
hemangiopericytomas, schwannoma, melanomas 	���#$ 5 ��5�H0�3 

 

          3.2.1 6�2������U 1 �+�,��- 1 ��5�H0�3.$�+� 4 �I#�� ก0����H���U�.�ก
5���6
�6
���U
"�$�+� "#$��U
5���6
�6
���U#�#3 �5�ก�-����-ก�-5�Q� AR ��UI�
FZกJ�50�I�
4#��ก�-"�����.�
	�����2 ����H3��50�"����-����0� Vimentin ��2�,
4#��ก���	
5�Q��Vf�Vg�ก���H�"�����.���Hก���,


5���
����H�	
���I��
��5h 
5���6
�6
���U��U 1:50 ����U�/� 
 
 �� 1 "40��I#�� �	
"����-�����U�.1�.�3"#
5V�$��E 100 I��
�#��� ]ZU3.$I�0",
3
�#���$H$�5#���U-0���23I5
 6�2������U 1 �	
 "����-��� 5 I��
�#��� �0� 1 ��5�H0�3��3��2���5�H0�3
	�2���12� 30 ��5�H0�3�	
 150 I��
�#��� _
�����-50� ก���	

5���6
�6
���U 1:100 H�3�����I�
���,
�+�
6�2���U��3 
  
       3.2.2 6�2������U 2 �+�ก������-���U���ก 1 �I#�� ��U 1: 200 ]ZU3��ก�E���U�
�3����-
���U���ก 30 �I#�� �	
"����-��� ��ก 30 I��
�#��� ��3��2�ก������-��36�2�����	
"����-���
�5� 180 I��
�#��� 
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3. ��$��$ก���*���0����)�/�8��/��$�0 
 
3.1 ��5�H0�3��12��H1U���23,��.$_�ก�+�Vg�ก���H��Vf�"�����.���H�	

5���
�� ��H�+��I#��

��12��H1U���U"	0�H�0�����#$#�H 0.1 M citrate buffer (pH 6) �-�
5H����-I��
��5h��U��23ก+�#�3Ih��U 
720 W �����- s #$ 10 ���� ��	053"�0#$��-�+�D�	�$��U-��./���#$#�H��ก����5.��-
V������_
����#$#�H��V������#�#3�,
�����2+�ก#�U�.�I�
V��������0�V���������U��
� ,#�3.�ก�+�
�I#����ก.�ก����-I��
��5h"#
5��23I5
�,
�Hr���� 20 ����  

3.2 .�ก��2��+��I#��IV"	0���2+�ก#�U���� 5 ����  
3.3 ,H��
5H H2O2 3% ��23I5
 5 ���� ��1U�ก+�.�� endogenous peroxidase  
3.4 ,#�3.�ก��2�#
�3�
5H TBS 3 
��23 
��23#$ 5 ���� 
3.5 ,H��
5H 0.4% casein �� TBS �,
�05���12��H1U���U�H�0-��I#����23I5
��� 5 ����  
3.6 ,#�3.�ก��2�#
�3�
5H TBS 3 
��23 
��23#$ 5 ���� 
3.7 ,H� primary antibody #3-���5�H0�3	�2���12���U�H�0-��I#���,
�05� ��23I5
��U 37o C ��� 

1 	�U5��3��H"����-���"�0#$	����.1�.�3��3��2
1� cytokeratin antibody ��TBS �,
I�
������05� 
1:50 "#$ vimentin antibody ��TBS �,
I�
������05� 1:50  

3.8 #
�3�
5H TBS 3 
��23 
��23#$ 5 ���� 
3.9 ,H� 10% normal goat serum �,
�05��I#����23I5
��� 30 ����  
3.10 #
�3�
5H TBS 3 
��23 
��23#$ 5 ����  
3.11 ,H� NovoLink™ Polymer Detection system* �,
�05��I#����23I5
��� 30 ���� 
3.12 #
�3�
5H TBS 3 
��23 
��23#$ 5 ���� "#
5,H����#$#�H DAB chromogen/substrate  
3.13 ��23I5
�,
�ก��Vg�ก���H��ก��I�
���6
�����5.��-��H��.�กก#
�3./#���F�� 
3.14 �+�ก��,H/�Vg�ก���H���H�+��I#��IV"	0���2+�V�$V�I,# 15 ���� 

 
* NovoLink ™ Polymer Detection system �V\� Anti-mouse/rabbit IgG -Poly-HRP  
* ก�E���U�	
�$--ก����5.5��"--V��F.�กก��6H�H��SS�E.$"����U Novolink ™ Polymer 
Detection system �
5H Goat Anti-mouse IgG HRP 1: 500 �� TBS  
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4. ก�� ����#��3�0'�%*��2�5�3"�I������&'���*ก���%*��$��$�0 �3�����#��-02�3�3-�ก�G��������

����+e�� �3+G���� 
 

�D�5$�0�3s 6�3ก����#�3��U�+�ก��V��-V�/3��ก��FZกJ���2 I�
"ก0 
5���6
�6
�6�3
"����-�����U�	
 �$H$�5#� "#$�/E,D�����U�	
��"�0#$6�2���� .$�+�ก��V�$����"#$�V��H-���H-
��3��2 

4.1 
5���6
�6
�6�3"����-�����UV��- 

,#�3.�ก�+�ก������-�.1�.�3"����-�����U�	
��H���U��
���U
5���6
�6
� 1:50 "#$1: 100 I�
4#ก��

������6
�	���.� .$�+���12�3�ก��5�H0�3"�0#$	����+�ก���.1�.�3 primary antibody IV��1U�Hs ��U
5��

�6
�6
��0�IV��2 1: 100, 1:200, 1:300, 1:400 .�ก�$��U3I�
�$��-ก���������UI�0�����_H����-I�


"��34#ก��������V��H-���H-
5���6
�6
���UH����-I�
����12�3�ก"�0#$	��� ��3����3��U 4 "#$

��VD�� 21-91 

 

4.2 �$H$�5#�"#$�/E,D�����U�	
��ก��-0� primary antibody ก�-��12��H1U�  

�+�ก���V��H-���H- �D�5$ก��-0� primary antibody ก�-��12��H1U���U��3�D�5$��3��2
1� 

        4.2.1 ��U�/E,D��� 4 OC ���6
��
1� 

        4.2.2 ��U�/E,D��� 37oC ��� 1 	�U5��3 

4#��UI�
�V��H-���H-ก�������"#$
5���6
�6�3ก���������3����3��U 5 

  

 4.3 �V��H-���H-�$--ก����5.5���$,50�3 polymer detection systems ก�-�$-- indirect 

conjugated ��UV��F.�กก��6H�H��SS�E �0�
5���6
�6
�6�3 primary antibody ��U�$��-�0�3s ��3

����3��U 6 D����U 92-95 �+�ก��-���Zก6
���#��"�0#$6�2�����+�,��-�	
V��-V�/36�2�����0�3 s �,


I�
�D�5$��U�,��$��"#$����U�/��+�,��-ก���	
��
��
��2 
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5. ก���5��(�ก���-��� 
 
V�$����4#ก��H
������H�	
��
��
��������������
������12�3�ก"�0#$	���.$_�กV�$����

��H�	
ก#
�3./#���F�� (Microscopic interpretation) ��HFZกJ�.�ก��V"--"#$V����Eก�������
6�3 intermediate filament ��U�#1�กI5
D�H��I]���#���, ก��������50���5�H0�3"��34#�V\�-5ก
,�1�#- V�$����.�กก���V��H-���H-ก�-	�2���12���U�V\� positive control "#$ negative control ��H 
��12��H1U���U�	
�V\� positive control �+�,��- cytokeratin 
1�4�5,��3Vก��6�3�/��6 �05� negative 
control �	
��12��H1U�I6�����
4�5,��3 "#$�	
 TBS "����U cytokeratin antibody �+�,��-��12��H1U���U�V\� 
positive control �+�,��- vimentin 
1���12��H1U�.�ก	�2���
4�5,��3 �05� negative control �	
��12��H1U�
4�5,��3"#$�	
 TBS "����U cytokeratin antibody  
 

6. ก�����$��3�	(�����W��� 

 

�	
ก��5��
��$,��V��H-���H- 
5��.+����$ "#$
5��I5��H���H-ก�-ก��5���.R�H�
5H
#�กJE$��3./#�H�Q�ก�H5�D�
.�ก4�
�	�UH5	�S (Agreement between tests) "#
5�+�6
���#��UI�
��,�

0� K (kappa) (Cohen, 1960) ��H�	
�V�"ก����3�_����+���r.��V Win Episcope 2.0  

Value of K Strength of agreement 

< 0.20 Poor 

0.21 - 0.40 Fair 

0.41 - 0.60 Moderate 

0.61 - 0.80 Good 

0.81 - 1.00 Very good 
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(�2�3��+��
	 

 
(� 

 
4#ก����#�3��UI�
"��3������3��U 3-6 �-��ก��H
������]##���U.+����$"#$��ก���������

�$��-��UH����-I�
"#$���
#
�3ก�-ก��"-03ก#/0�6�3��12�3�ก����]##��
�ก+�����.�กก����5.
5���.R�H��3./#�H�Q�5��H� (kappa =1) "�0
5���6
���ก�������H�3��
5��4��"V�����12�3�ก�0�3	���
����$��-ก���.��S�����6�3�]##�"�0#$	��� ��3��5�H0�3��U"��3����V��U 20-91 ]ZU3�
�3�+�ก��
V�$�����0�IV ก���	
��
��
ก����5.5�� (detection system) ��U��
5��I5��3��ก��FZกJ���2��4#�0�
ก�������6�3��12�3�กI�
	���.�"#$#�ก���ก��ก�������"--I�0.+����$ (non-specific background) 
ก�-�]##��1U�s ��UI�0�ก�UH56
�3����12��H1U� ก���+���
��
ก���Vf�Vg�ก���H�"�����.�ก�-��12��H1U��/��6��U�H�0
����V����hf�-#r�ก�-50������_I�
4#ก��H
����U�� (Haines and Chelack 1991) 
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������0' 3  "��3��V"--ก������� V����E"#$
5���6
���ก�����6�3�]##���12�3�กก#/0��H1U�-/4�5
     "#$��12��H1U��ก�UH5��� 
 

%��-��&I���ก 2������-0  $���

�"*�"*�

"��

2������-0 

�G�2��5��0'

��-�0 

$����"*�"��

�d��	�0'��-�0 1 

 ����
�d��	

��&I���ก�0'��-�0 2 

 

Epithelial tumors 
-Squamous cell 
carcinoma 
-Trichoblastoma 
-Basal cell carcinoma 
-Sebaceous epithelioma 
-Sebaceous gland 
adenocarcinoma 
-Perianal gland adenoma 
 

Cytokeratin 
(AE1/AE3) 

 
1: 50 

     1: 50 
1: 50 
1: 50 

 
1: 50 

 
1: 50 

 
Cytoplasm 

 
Cytoplasm 
Cytoplasm 
Cytoplasm 

 
Cytoplasm 

 
Cytoplasm 

 
3 
 

3 
3 
3 
 

3 
 

3 

 
4 
 

4 
4 
4 
 

4 
 

4 

Mesenchymal tumors 
-Fibrosarcoma 
-Schwannoma 
-Hemangiosarcoma 
-Hemangiopericytoma 
-Melanoma 
-Liposarcoma 

Vimentin 
(clone V9) 

 
1: 50 
1: 50 
1: 50 
1: 50 
1: 50 
1: 50 

 
Cytoplasm 
Cytoplasm 
Cytoplasm 
Cytoplasm 
Cytoplasm 
Cytoplasm 

 
3 
3 
3 
3 
3 
3 

 
4 
4 
4 
4 
4 
3 

 

1 
5���6
�6�3ก�������: 3 = �6
���ก, 2 = V��ก#�3, 1 = �
�H, 0 = I�0����� 
2 V����E�]##���12�3�ก��U����� (
���V\��
�H#$): 4 = ��กก50��
�H#$ 75, 3 = �
�H#$ 51-75, 2 = �
�H
#$ 11-50, 1 = �
�H#$ 1-11, 0 = I�0���]##���U�����  
 
�0'��: Walter (2000) 
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������0' 4  "��3��V
5���6
���ก�����6�3�]##���12�3�กก#/0��H1U�-/4�5"#$��12��H1U��ก�UH5�����U
5��
      �6
�6
��0�3s  
 

%��-��&I���ก 2������-0  $����"*�"*�"��2������-0 

 

1:50 1:100 1:200 1: 300 

Epithelial tumors 

-Squamous cell 
carcinoma 
-Trichoblastoma 
-Basal cell carcinoma 
-Sebaceous epithelioma 
-Sebaceous gland 
adenocarcinoma 
-Perianal gland adenoma 
 

Cytokeratin 
(AE1/AE3) 

 
3 
3 
3 
3 
3 
 

3 
 

3 

 
3 
3 
3 
3 
3 
 

3 
 

3 

 
2 
2 
2 
2 
2 
 

2 
 

2 

 
2 
2 
2 
2 
2 
 

2 
 

2 

Mesenchymal tumors 
-Fibrosarcoma 
-Schwannoma 
-Hemangiosarcoma 
-Hemangiopericytoma 
-Melanoma 
-Liposarcoma 

Vimentin 
(clone V9) 

 
3 
3 
3 
3 
3 
3 

 
3 
3 
3 
3 
3 
3 

 
2 
2 
2 
2 
2 
2 

 
1 
1 
1 
1 
1 
1 

 

1 
5���6
�6�3ก�������: 3 = �6
���ก, 2 = V��ก#�3, 1 = �
�H, 0 = I�0����� 
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������0' 5  "��3ก��
5���6
�6�3ก��������V��H-���H-�D�5$��U�	
��ก��-0� primary antibody ก�-
     ��12��H1U�   
 

%��-��&I���ก 2������-0  �#��3�0'�%*��ก���5� primary antibodies ก��

��&I���&'� 

��U�/E,D��� 4oC ���6
��
1� 
 

��U�/E,D��� 37oC 
1 	�U5��3 

Epithelial tumors 

-Squamous cell 
carcinoma 
-Trichoblastoma 
-Basal cell carcinoma 
-Sebaceous epithelioma 
-Sebaceous gland 
adenocarcinoma 
-Perianal gland adenoma 
 

Cytokeratin 
(AE1/AE3) 

��U
5��
�6
�6
� 
1:300 

 
3 
2 
3 
2 
3 
 

2 

 
3 
2 
3 
2 
3 
 

2 

Mesenchymal tumors 

-Fibrosarcoma 
-Schwannoma 
-Hemangiosarcoma 
-Hemangiopericytoma 
-Melanoma 
-Liposarcoma 

Vimentin 
(clone V9) 

��U
5��
�6
�6
� 
1:200 

 
3 
3 
2 
3 
3 
2 

 
3 
3 
2 
3 
3 
2 

 

1 
5���6
�6�3ก�������: 3 = �6
���ก, 2 = V��ก#�3, 1 = �
�H, 0 = I�0����� 
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������0' 6  �V��H-���H-ก���	
�$--ก����5.5�����$��-
5���6
�6
���U�,
4#ก���������UH����-I�
 
 

%��-��&I���ก 2������-0  $����"*�"*�"��2������-0 

Polymer Detection 

System 

Indirect 

Conjugated 

System  

1:50 1:200 1:50 1: 200 

Epithelial tumors 
-Squamous cell 
carcinoma 
-Trichoblastoma 
-Basal cell carcinoma 
-Sebaceous epithelioma 
-Sebaceous gland 
adenocarcinoma 
-Perianal gland adenoma 
 

Cytokeratin 
(AE1/AE3) 

 
3 
3 
3 
3 
3 
 

3 
 

3 

 
3 
3 
3 
3 
3 
 

3 
 

3 

 
3 
3 
3 
3 
3 
 

3 
 

3 

 
1 
1 
1 
1 
1 
 

1 
 

1 

Mesenchymal tumors 

-Fibrosarcoma 
-Schwannoma 
-Hemangiosarcoma 
-Hemangiopericytoma 
-Melanoma 
-Liposarcoma 

Vimentin 
(clone V9) 

 
3 
3 
3 
3 
3 
3 

 
3 
3 
3 
3 
3 
3 

 
3 
3 
3 
3 
3 
3 

 
1 
1 
1 
1 
1 
1 

 

1 
5���6
�6�3ก�������: 3 = �6
���ก, 2 = V��ก#�3, 1 = �
�H, 0 = I�0����� 
��5.��-�$��-
5���6
�6�3ก�������6�3ก�������.�กD����U 92-95 
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D��"��3ก�������6�3��12�3�ก	����0�3s ���$��-
5���6
�6
�6�3 primary antibodies ��U"�ก�0�3
ก�� 
 

 
  
#���0' 20  Basal cell tumor, anti-cytokeratin  
5���6
�6
�6�3 primary antibody �V\� 1:50  
                 Bar = 500 μm 
 

 
 

#���0' 21  Basal cell tumor, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:50  
     Bar = 500 μm 
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#���0' 22  Basal cell tumor, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:300  
     Bar = 500 μm 
 

 
 

#���0' 23  Basal cell tumor, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:300  
     Bar = 500 μm 
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#���0' 24  Basal cell tumor, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:500 
     Bar = 500 μm 
 

 
 

#���0' 25  Basal cell tumor, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:500 
     Bar = 500 μm 
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#���0' 26  Basal cell carcinoma, anti-cytokeratin  
5���6
�6
�6�3 primary antibody 1:50  
     Bar = 500 μm 
 

 
 

#���0' 27  Basal cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody 1:50  
     Bar = 500 μm 
 
 



60 

 

 

 
 
#���0' 28  Basal cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody 1:300  
     Bar = 500 μm 
 

 
 

#���0' 29  Basal cell carcinoma, anti-cytokeratin
5���6
�6
�6�3 primary antibody 1:300 
     Bar = 500 μm 
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#���0' 30  Basal cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody 1:400  
     Bar = 500 μm 
 

 
 
#���0' 31  Basal cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody 1:400 
     Bar = 500 μm 
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#���0' 32  Squamous cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 
     1:50 Bar = 500 μm 
 

 
 
#���0'  33  Squamous cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 
     1:50 Bar = 500 μm 
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#���0' 34  Squamous cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody  
    �V\� 1:200 Bar = 500 μm 
 

 
 

#���0' 35  Squamous cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody  
     �V\� 1:200 Bar = 500 μm 
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#���0' 36  Squamous cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody 
     �V\� 1:300 Bar = 500 μm 
 

 
 

#���0'  37  Squamous cell carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody 
      �V\� 1:300 Bar = 500 μm 
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#���0' 38  Sebaceous epithelioma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
 

 
 

#���0' 39  Sebaceous epithelioma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
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#���0' 40  Sebaceous epithelioma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:200 
     Bar = 500 μm 
 

 
 

#���0'  41  Sebaceous epithelioma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:200 
      Bar = 500 μm 
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#���0' 42  Sebaceous epithelioma, anti-cytokeratin  
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
 

 
 

#���0' 43  Sebaceous epithelioma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
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#���0' 44  Sebaceous carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:50  
     Bar = 500 μm 
 

 
 

#���0' 45  Sebaceous carcinoma, anti-cytokeratin  
5���6
�6
�6�3 primary antibody �V\� 1:50 
        Bar = 500 μm 
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#���0' 46  Sebaceous carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:300  
     Bar = 500 μm 
 

 
 

#���0' 47  Sebaceous carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
       Bar = 500 μm 
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#���0' 48  Sebaceous carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:400  
     Bar = 500 μm 
 

 
 

#���0' 49  Sebaceous carcinoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:400  
                 Bar = 500 μm 
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#���0' 50  Perianal gland adenoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
    Bar = 500 μm 
 

 
 

#���0' 51  Perianal gland adenoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
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#���0' 52  Perianal gland adenoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
 

 
 

#���0'  53  Perianal gland adenoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody  
      �V\� 1:300 Bar = 500 μm 
 
 



73 

 

 

 
 
#���0'  54  Perianal gland adenoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody  
      �V\� 1:400 Bar = 500 μm 
 

 
 

#���0' 55  Perianal gland adenoma, anti-cytokeratin 
5���6
�6
�6�3 primary antibody  
     �V\� 1:400 Bar = 500 μm 
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#���0' 56  Fibrosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50  
     Bar = 500 μm 
 

 
 
#���0' 57  Fibrosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50  
     Bar = 500 μm 
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#���0' 58  Fibrosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200  
     Bar = 500 μm 
 

 
 

#���0' 59  Fibrosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200  
      Bar = 500 μm 
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#���0' 60  Fibrosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody  
    �V\� 1:300 Bar = 500 μm 
 

 
 

#���0' 61  Fibrosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
      Bar = 500 μm 
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#���0' 62  Hemangiosarcoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
 

 
 
#���0' 63  Hemangiosarcoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
 
 



78 

 

 

 
 
#���0' 64  Hemangiosarcoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:300  
     Bar = 500 μm 
 

 
 
#���0' 65 Hemangiosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
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#���0' 66  Hemangiosarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:400  
     Bar = 500 μm 
 

 
 

#���0' 67  Hemangiosarcoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:400  
     Bar = 500 μm 
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#���0'  68  Hemangiopericytoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:50  
      Bar = 500 μm 
 

 
 

#���0' 69  Hemangiopericytoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
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#���0'  70  Hemangiopericytoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200 
      Bar = 500 μm 
 

 
 

#���0' 71  Hemangiopericytoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200  
     Bar = 500 μm 
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#���0' 72  Hemangiopericytoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:300  
     Bar = 500 μm 
 

 
 
#���0' 73  Hemangiopericytoma, anti-vimentin
5���6
�6
�6�3 primary antibody �V\� 1:300  
     Bar = 500 μm 
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#���0' 74  Liposarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50  
     Bar = 500 μm 
 

 
 
#���0' 75  Liposarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50  
     Bar = 500 μm 
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#���0' 76  Liposarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200  
     Bar = 500 μm 
 

 
 
#���0' 77  Liposarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200 
     Bar = 500 μm 
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#���0' 78  Liposarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
 

 
 

#���0' 79  Liposarcoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
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#���0' 80  Schwannoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
 

 
 

#���0' 81  Schwannoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
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#���0' 82  Schwannoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
 

 
 

#���0' 83  Schwannoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
     Bar = 500 μm 
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#���0' 84  Schwannoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:400  
     Bar = 500 μm 
 

 
 
#���0' 85  Schwannoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:400  
     Bar = 500 μm 
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#���0' 86  Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
    Bar = 500 μm 
 

 
 

#���0' 87  Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:50 
     Bar = 500 μm 
 
 



90 

 

 

 
 
#���0' 88  Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200  
     Bar = 500 μm 
 

 
 

#���0' 89  Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:200 
Bar = 500 μm 
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#���0' 90  Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300  
     Bar = 500 μm 
 

 
 

#���0' 91  Melanoma, anti-vimentin 
5���6
�6
�6�3 primary antibody �V\� 1:300 
    Bar = 500 μm 
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#���0' 92  Fibrosarcoma, anti-vimentin (1:50) Polymer Detection System Bar = 500 μm 
 

 
 

#���0'  93  Fibrosarcoma, anti-vimentin (1:300) Polymer Detection System Bar = 500 μm 
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#���0'  94  Fibrosarcoma, anti-vimentin (1:50) Normal Detection System Bar = 500 μm 
 

 
 

#���0' 95  Fibrosarcoma, anti-vimentin (1:200) Normal Detection System Bar = 500 μm 
 
 
 
 



94 

 

 

 
 
#���0' 96  Fibrosarcoma, anti-vimentin (1:50) Not AR Polymer Detection System Bar = 500 μm 
 

 
 

#���0' 97  Fibrosarcoma, No primary antibody Polymer Detection System Bar = 500 μm 
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��+��
	 
 

4#ก����#�3��UI�
"��3������3��U�0�3 s ��1U��V��H-���H-�D�5$��UFZกJ�V��-V�/3��
��

��������������
����6�2�����0�3s ����12�3�ก"�0	����-��ก��H
������]##���U.+����$"#$��ก�����
�����$��-��UH����-I�
�+�,��-��23 ก���	
"����-���	��� cytokeratin �0���12�3�ก�/ก	�����ก#/0� 
epithelial tumors ��U�+���FZกJ� "#$ vimentin �0���12�3�ก�/ก	�����ก#/0� mesenchymal tumors "�0

5���6
���ก�������H�3��
5��4��"V�����12�3�ก�0�3	�����U�.��S.�ก�]##��
�ก+������0�3	���ก�� 
�	0��]##� pericyte (Perez et al., 1996) lipocyte (Wang et al., 2005) fibroblast (Vascellari et al., 
2003) schwann cells (Viott et al., 2008) melanocyte (Maliver et al., 2004; Koenig et al., 2001) 
"#$ endothelial cell (Sabattini and Bettini, 2009) ก���	
�$��-
5���6
�6
���U�
H����H3������12�
3�ก"�0#$	���"#$�$--��U�	
H�3��
5��,#�ก,#�HI�0����V"--	���.� ��ก.�ก��2��$��-ก���.��S
�����6�3�]##�"�0#$	���กr��4#�0�ก������� ��3��5�H0�3��U"��3����V��U 3.1.1-3.12.6 ]ZU3�
�3��ก��
V�$����ก���	

5���6
�6
���U�,��$��.+����$�0���12�3�ก"�0#$	������U������0�IV��1U�,��$��-

5���6
�6
���U�
�H��U�/���U�+��,
�ก��
5���6
���ก����������$��-��UH����-I�
�+�,��-ก��5���.R�H��
3��V�$.+�5�� "�
50�.$I�
�$��-
5���6
�6
���UH����-I�
�+�,��- vimentin ����12�3�กก#/0� 
mescenchymal tumors �/ก	����H�0��U 1:200 "�0��12�3�ก-�3	����	0� fibrosarcoma �����_�.1�.�3 
I�
_Z3 1:400  �05��$��-
5���6
�6
�6�3 cytokeratin ��U�	
����12�3�กก#/0� epithelial  tumors ��2���
��12�3�ก"�0#$	���กrI�
4#ก��H
��"�ก�0�3ก�� ��3��2���ก��V�$H/ก���	
��3��5���.R�HV�$.+�5�� 

5���6
�6
���U�,��$���+�,��-��12�3�ก"�0#$	���
5��	
���$��-��U�	1U���U�.$�,
4#
5���6
�6�3
ก���������UH����-I�
 ��H
5���6
�6
�6�3"����-���	��� cytokeratin �+�,��-��12�3�ก��ก#/0� 
epithelial tumors ��2��12�3�ก�/ก	�����U�+���FZกJ����$��-
5���6
�6
���UH����-I�
�H�0��U 1: 300 "�
50�
��12�3�ก-�3	����	0� squamous cell carcinoma �����_V��-�	
I�
_Z3�$��- 1:500 "�0I�
4#ก�����
�����$��-
5���6
���UI�0�����_H����-I�
����12�3�ก	��� perianal gland adenoma ��1U��	

5��
�6
�6
���3ก#0�5 .�ก4#ก����#�3.$�,r�I�
50�"�
��12�3�ก.$�H�0��ก#/0����H5ก��"�0
5���6
�6
�6�3 
primary antibody ��U�	
��.I�0��0�ก��I�
 .�กก��FZกJ�ก0��,�
���2�+�,��-��
��
��������������
��
����12�3�ก	����0�3s ��U�+���FZกJ��
�3�	

5���6
�6
���3 (1: 50) �V\��,�/�,
��2��V#1�3"����-��� 
(Ruiz et al., 2005) ��กV^..�H��U�+�
�S��ก��FZกJ���2
1���
��
ก���+�ก���Vf�Vg�ก���H���H�	
ก���,


5���
����12��H1U���U�H�0�����#$#�H-�h�h�����H�	
���I��
��5h ��1U���"��ก���	
���I]����U��
��H3��ก���+�,��-"����-����0� vimentin (Vilches-Moure and Ramos-Vara, 2005) "#$ 
cytokeratin (Walter, 2000) ��U�+���FZกJ� ��1U���5.,�"�����.��H�0����12��H1U���U�กr-��กJ�I5
����V
����hf�-#r�ก ]ZU3�V\���
��
��U�$�5กV�$,H��"#$�	
I�
4#��ก�-��12��H1U��/��6"#$�����_
5-
/�
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I�
30�Hก50�ก���	
���I]����U
5-
/�I�
H�ก"#$��4#�0��
�3��
�36�3��12��H1U���ก�E��	
�$H$�5#�
��ก��H0�H��UI�0�,��$�� (Pileri et al., 1997) "#$�/E,D�����U�,��$���+�,��-ก���+�3��6�3
���I]��"�0#$	���"#$�
�3
+��Z3_Z3ก��FZกJ�ก0��,�
�6�3"�����.���U���.��1U�3.�ก"�����.�
-�3	����,��$��ก�-ก���Vf�Vg�ก���H�"�����.��
5H���I]����0���2� (Vilches-Moure and Ramos-
Vara, 2005) "�0��23��2��
��
ก���Vf�Vg�ก���H�"�����.���U�,��$���
�3�	
�05�ก�-��
��
ก����5.5�� 
(detection system) ��U��
5��I5��3��1U��,
�ก��4#����U�/�  

 
ก��FZกJ���2�#1�ก�	
 �$--6H�H��SS�E"-- polymer detection system (Novolink ™ 

polymer detection system) ��U��
5���$�5ก��4#ก�������6�3��12�3�กI�
	���.�"#$	05H#�ก���ก��
ก�������"--I�0.+����$ (non-specific background) ก�-�]##��1U�s ��UI�0�ก�UH56
�3����12��H1U� ��.�
�3
�V��H-���H-�$--���H5ก����2ก�-4�
4#����H�1U��	0� Envision ™(Dako), ImmPRESS ™  �0�IV
��1U�3.�กก��FZกJ���U����H3���V��H-���H-ก���	
����3���5"��H�H�3�
�H"#$"�
50�.$�V\��$--��U
�	
,#�กก�����H5ก��"�0กr�-
5��"�ก�0�3��1U��V��H-���H-ก����"�0#$4�
4#�� (Ramos-Vara and 
Miller, 2006) �+�,��-ก��FZกJ���2I�
FZกJ��V��H-���H-�$--ก����5.5����H�	
�$--ก����5.5��
"-- Polymer Detection System ก�-�$-- Indirect conjugated Q�������UV��F.�กก��6H�H
��SS�E ��H�	
�D�5$��ก���+���
��
"--���H5ก���V#�UH�"V#3�R��$�05���U�V\� secondary 
antibody ��U������I]��I5
��H��3 ก�- secondary antibody ��U���ก�-��H polymer ��U�����I]��
.+��5�,#�H���#ก/#����H�0 �-50���U
5���6
�6
� 1:50 "�-I�0�-
5��"�ก�0�3�$,50�3��23��3
�$-- "�0��1U��.1�.�3 primary antibody ���U�6Z2��-50�ก�������6�3�$--��UI�0����5	05H6H�H��SS�E 
�����#�#3�H0�3	���.���U�$��-
5���6
�6
� 1:200 ��6E$��U��12��H1U���U�	
�$--ก����5.5�� Polymer 
Detection System �����_
3�$��-
5���6
���U�ก#
�
�H3ก���$,50�3ก���	
 primary antibody ��U

5���6
�6
� 1:50 "#$ 1:300 ����12�3�ก-�3	����	0� Squamous cell carcinoma ��U�	
 Anti-
cytokeratin �V\� primary antibody  

 
���05�6�3�D�5$��U�	
��ก��-0� primary antibody ��U����-
5��"�ก�0�3��"����-���

��23��3	���I�
�+�ก���V��H-���H-��3�D�5$��U�
H����H3��ก���	
-0�HI�
"ก0 �$H$�5#�6
��
1���U
�/E,D��� 4oC "#$�/E,D��� 37oC ��� 1 	�U5��3 I�0�-
5��"�ก�0�3��U	���.��$,50�3�$H$�5#����
6
��
1�"#$ 1 	�U5��3��U 4oC "#$ 37oC ���#+���- ��3��2���ก��Vg�-���3��V�$.+�5�������_V��-
�$H$�5#���U�	
��ก���+���
��
I�
���
5���,��$����1U�
5���$�5กI�
 �+�,��-"����-���	��� 
cytokeratin "#$ vimentin �05�ก�-�$--ก����5.5��"-- Polymer Detection system "�0ก�E���U.$
�	
"����-���	����1U���ก�,�1�.�ก��UFZกJ���.�
�3��.��E�.�ก�D�5$��U����H3��50��	
I�
��"#$
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��#�3�V#�UH�"V#3�,
�ก��
5���,��$���0�IV �+�,��-ก��6��65�3�V����I�0.+����$��U�H�0��
��12��H1U�ก����#�3��2�#1�ก�	
 casein 0.4% w/v ]ZU3�	
I�
��I�0�-V̂S,�ก��H
������12�,#�3I�0.+����$
��H��1U��V��H-���H-ก�-ก���	
 0.5% bovine serum albumin "#
5�-50��,
4#I�0"�ก�0�3ก��"#$��
��
�_�ก��3��2�.Z3�#1�ก�	
 casein �V\���56��65�3�V������UI�0.+����$��ก��FZกJ���2"�0��ก�E���U
�
�3ก���	
��
��
��2��ก��FZกJ�"�����.�-�3	���ก���	
 casein ��.I�0�,��$��.Z3
5���.��E�
ก�E��ก��V^S,�ก��������12�,#�3I�0.+����$��H��#�3�	
�����U�	
6��65�3�V������UI�0.+����$�,

�,��$����.�+�ก���V��H-���H-ก���	
 casein "#$����1U�s ��12��H1U���U�	
��ก��FZกJ���2�05��,S0
�V\���12��H1U�6�3��12�3�ก��U�H�0-���5E4�5,��3.Z3�-V^S,��ก�UH5ก�-���I]��D�H����12��H1U���U��4#
�-ก5��$--ก����5.5����U�	
�
�H"�0กr��6�2����ก��6��65�3���I]��D�H����12��H1U���U�,��$��ก�-
�$--��5.5����U�	
]ZU3I�0H/03H�ก"#$�	
�5#�I�0�����0�ก��ก+�.�����I]������12��H1U�	����1U�  

 
ก��FZกJ���2�����_�	
��1U��V\�"�5��3�+�,��-,
�3Vg�-���ก����3���5"��H�"�0�
�3��ก��

V��-V�/3�$--6
���#��"�0#$6�2������1U��,
�ก���������"#$�
�3��ก��ก��
5-
/�
/ED����"�0
#$6�2�����H0�3�,��$���0�IV ��1U��,
�����_�	
��
��
��2��
5���0��	1U�_1�"#$�V\���UH����- 
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��H 2�3"*�����2�3 

  
��H  

 
��
��
��������������
�� �V\���
��
��U	05H��ก��5���.R�H��12�3�ก���/��6 ��H�����_

V�$H/ก���	
"����-�����U4#��6Z2���1U��	
����3ก��"��H���U����H3��50��ก��Vg�ก���H�6
��ก�-��12��H1U�
�/��6 ��H"V#4#��UI�
�V��H-���H-ก�- control ��U�,��$�� ��ก.�ก��2�ก��V�$H/ก���	
��
��
�1U�s 
�05�ก�� �	0�ก���Vf�Vg�ก���H�"�����.� "#$ก���$--ก����5.5����U��ก��6H�H��SS�E �����_�	

��
��
��2ก�-��12��H1U���U�กr-��กJ�I5
����V����hf�-#r�ก �����_�	
�+�,��-ก��FZกJ�H
��,#�3��1U�,�
6
���#���U�������12�3�ก��U���.��D�H,#�3I�
 �����_	05H#�V����Eก���	
"����-�����U.+����$ 
	05H��ก��#��
��/��,��$�+�,��-ก����5.5���.R�HV�$.+�5�� "�0�
�3
+��Z3_Z34#��UI�
����12�3�ก
"�0#$	�����U��ก��"��3��ก6�3"�����.���U�
�3ก����5.,�I�0"�0���"�
.$�V\���12�3�ก��ก#/0�
���H5ก��"�0�]##��
�ก+������0�3ก�� ,�1��$��-ก���.��S�����6�3�]##���12�3�ก ก��FZกJ���2�����_
�	
��1U��V\�"�5��3�+�,��-,
�3Vg�-���ก����3���5"��H� "�0�
�3��ก��V��-V�/3�$--6
���#��"�0
#$6�2������1U��,
�ก���������"#$�
�3��ก��
5-
/�
/ED����"�0#$6�2�����H0�3�,��$���0�IV 
��1U��,
��
��
��2��
5���0��	1U�_1�"#$�V\���UH����- 
 

"*�����2�3 
 

��1U�3.�ก��
��
��������������
���V\���
��
,#�H6�2���� ��U40����I�
��ก��FZกJ�
V��-V�/36�2�����0�3 s ��1U��,
ก���	
��
��
��
5��I5"#$
5��.+����$����U�/� I�
��
5���H�H��
ก+�,���������6�36�2�����0�3s �+�,��-ก���	
��
��
��2����3���5"��H���HI�
�5-�5�V^S,�
��U�-I�
-0�H��ก���	
��
��
��2"#$6
�����"�$��"�0#$6�2������1U��,
��,#�กก���+�����ก����
ก��"ก
V^S,�IV��"�5��3���H5ก����HV^S,��+�
�S��U
5��,

5�����.�ก�UH5ก�-ก���	
��
��
��2��
��3��2 

1. ก��-���Zก6
���#��"�0#$6�2����
5��+��V\�����36
���#��"�0#$6�2���� (Review 
assay logs/datasheets/checklists) �,
"�0�.50�I�0��6�2������U6��,�HIV"#$���/ก6�2�����+�
���#+���-�H0�3_�ก�
�3 ��H6
���#,#�ก��U
5���������3��5.��-����3�0�IV��2 

    1.1 �D�5$��U�	
��ก��-0� primary antibody incubation time "#$�/E,D�����U�,��$�� 
    1.2 ��5.�	r
6�2����ก���+�ก���Vf�Vg�ก���H�"�����.� ��U�	
50��,��$��"#$-���Zก

6
���#��1U��V��H-���H-ก�-5�Q��1U��0�IV 
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    1.3 ��5.�$-- Detection system ��U�	
50��,��$��ก�- primary antibody 
    1.4 �
�3��5.�	r
5��,����H/6�3����
��"#$"����-���"#$�
�3��ก���กr-��กJ��H0�3

�,��$�������U4�
4#��"�$�+���U��ก�--��./D�EP� 
    1.5 ��5.�	r
 primary antibody ��U�	
50���
5���6
�6
���U�,��$�� 
    1.6 ��5.��-6�2����ก���������hf���ก.�ก��12��H1U� "#$
/ED��6�3����
����U

�ก�UH56
�3 
    1.7 ��5.��-ก������H� substrate-chromogen ��U�	
50�_�ก�
�3"#$�,��$�� 
    1.8 �$5�3I�0�,
 �I#��",
3���$,50�36�2�����0�3s 
    1.9 ��5.��-
0� pH 6�3���#$#�H-�h�h�����U�ก�UH56
�3 

 
2. ก���	
 positive control "#$ negative control ��U�,��$����
5��.+��V\���1U�3.�ก-�3
��23

��12��H1U���U�+�������-��.I�0���-V�$5����+�
�S-�3V�$ก�� �	0��$H$�5#���U�	
��ก���กr-��กJ�
��h�����#�� ��H/ก���กr-��กJ���12��H1U�����V����hf�-#r�ก ]ZU3��4#�0� immunoreactivity ��23��2� 
ก���� positive control "#$ negative control ��U�,��$��.$	05H�,
�ก��
5���	1U���U���ก��"V#4#��U
I�
���U�6Z2�,�1������_	05HV�$����50��ก��
5��4���#��6Z2���6�2������ _
��V\�IVI�
��12��H1U� 
control 
5��H�0"40����H5ก��ก�-��12��H1U���U�	
����-��1U��,
��U��.50��H�0���D�5$6�2�������H5ก�� 
"#$D�H��	�2���12��H1U���U�+�������- 
5�����12��H1U��05�Vก��"#$�V\���12��H1U���U�����_�	
�+�,��-
�V\� internal control I�
 ]ZU3ก���	
��
��2����12�3�ก ��.��V^S,��
�Hก50�ก���	
��ก��5���.R�H��

����	12� ��1U�.�กก��"��3��ก6�3�V������U�
�3ก����5.,���.���H�0����12��H1U�Vก�� "�0��23��2�
�3

+��Z3_Z3"�����.���U��5.,���2��-I�
��23����12��H1U�Vก��"#$��12�3�ก �+�,��-ก�E���U.$��5.,�
"�����.�-�3	�����U�-�R��$����12�3�ก��2��
�3�	
��12��H1U� control ��U�,��$���+�,��-"�0#$ก�E�
IV  

 
Control ��U�,��$���+�,��-��12�3�ก�V\���3���H5��U	05HH1�H��ก����"�����.� ��ก.�ก��2�

4##-��UI�
�+�,��-����
�ก�����12�3�กI�0�����_ rule out ��12�3�ก�R��$I�
��1U�3.�ก�]##�����

�ก�����U���.��.I�0��ก��"��3��ก��ก#/0�6�3�]##���U��ก���.��S�����I�0��  

 
Control �+�,��-����ก�ก�����12�3�ก��U�,��$�����,#�กก��V�$ก�-�
5H��12��H1U���12�3�ก��U

���. ]ZU3.$��ก��"��3��ก6�3"�����.���U���.��U�$��-
5���6
��0�3s ��12��H1U� control �+�,��-
����
�ก�����12�3�ก�
�3�V\���12��H1U����5�	������H5ก�-��5�H0�3��12��H1U���U�
�3ก����5.��- ก��
��5.��-"�����.�����12�3�ก-�3	��������5�"�0#$	�����.��
5��"�ก�0�3ก�� 
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Negative tissue control ,��H_Z3��12��H1U���U���-"�0���50�I�0��"�����.���U���.��5.,� 
��23 positive "#$��12��H1U���U����H���3���D�5$���H5ก��ก�-��U�	
ก�-��12��H1U���U�+�����5. ��H�R��$
"�����.���U�H�0���]##���U�	
��ก��FZกJ���2 ��12��H1U���U�	
�V\� positive control .$��-���5E��U"��3��ก
6�3"�����.�.+����$��V����E�0�3s ����3Vg�-���.$�	
��12��H1U���U�V\� control ���H3�I#�����H5
��1U�3.�ก��	�2���12��H1U����+�",�03��U�,��$��.$�-����23�]##���U�V\� positive "#$ negative 

 
��ก.�ก��2� control ��U�H�0D�H����12��H1U���U�+�����5.��-��3�	0� ก���	
�]##�-/,#���#1��

Vก����U�H�0D�H����5�H0�3��U�+�����5.�V\� Internal positive controls �+�,��-"����-���	��� 
vimentin ]ZU3 control 	�����2.$I�0��
5��4��"V��$,50�3 control tissue ก�-��12��H1U���U�
�3ก����5.  
�+�,��-ก�� negative antibody control ��U�	
�+�,��-H1�H��
5��.+����$6�3 test "#$	05HV�$����
�$��-6�3ก�������"--I�0.+����$��Hก��I�0�	
 primary antibody ��H��ก��FZกJ���2�#1�ก�	

���#$#�H TBS -�h�h�����"��]ZU34#��UI�
.$	05HV�$�����$��-6�3ก���ก��Vg�ก���H�6
��6�3 
primary antibody "#$�$��-ก���ก��ก��.�-"--I�0.+����$6�3"����-�����5��U��3��U��R#�ก����H�0 
_
��	
5�Q���2
5��+� controls �/ก
��23��U��ก���V#�UH�"V#36�2������5�Q�ก���Vf�Vg�ก���H�"�����.�"#$
��1U��V#�UH��$--ก����5.5����U�	
 (Ramos et al., 2008) 
 

3. �+�,��-V^S,�ก��FZกJ�H
��,#�3��ก���	
 ��12��H1U���U�กr-I5
����V ����hf�-#r�ก ก�E���U
��12��H1U��กr-I5
����ก��IV��.�-V^S,�ก�������I�0�� ��.�
�3�+�ก���V��H-���H-ก�-��12��H1U� control 
��U����,�0 
 
 4. V^S,�ก��������12�,#�3 (Background staining) ��.�
�3V�$����
5���V\�IVI�
��23"�0
6�2����ก0���+�ก��H
�� (Prestaining problems) ��1U�3.�กก����Z3��12��H1U�I�0���H3�� ��12��H1U���U��5.
���05�6�3��12���H ��12��H1U�",
3���$,50�3ก���+� ,�1������12��H1U�,���ก��IV ก���	

5���
����3
�ก��IV,�1�H�5����ก��IV ��.�
�3�+�ก��V�$�����D�5$��U�	
��ก���+�Vg�ก���H�"�����.���U�	
]2+�
����12�3�ก"�0#$	��� ก��6��65�3�V�����1U���UI�0.+����$D�H����12��H1U�I�0����,�1��+�ก��6��65�3
���I]��D�H���]##���U�����_�+�Vg�ก���H�ก�-��-�������U�	
���$--ก����5.5��I�0�,��$����.
�
�3"ก
I6��Hก�����U�
5���6
�6
�6�3�����U�	
��ก��6��65�3�V������UI�0.+����$ ,�1��V#�UH�	���
�����U�	
6��65�3 
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ก�����0������$�02�3����3�����z�z��	�0'�%*����$��$����)�/�8��/��$�0 

 
1. Washing buffer 

1.1 10x Tris buffer saline (TBS) 
NaCl      85 ก��� 
TRIS (Hydroxymethyl) aminomethane   60.5 ก��� 
�����2+�ก#�U��,
I�
V������    1 #��� 
V��- pH �,
I�

0� 7.6 ��H�	
���#$#�H HCl 37% 

 ����H��,
�V\� 1x TBS ��H�	
 10x TBS 100 ��##�#��������2+�ก#�U�V����E 900 ��##�#��� 
       1.2 10x Phosphate buffer saline (PBS) 

Na2HPO4      11.5 ก��� 
KH2PO4      2 ก��� 
NaCl      80 ก��� 
KCl      2 ก��� 
�����2+�ก#�U��,
I�
V������    1 #��� 
V��- pH �,
I�

0� 7.6 
����H��,
�V\� 1x PBS ��H�	
 10 x PBS 100 ��##�#��������2+�ก#�U�V����E 900 ��##�#��� 

  

2. Non-specific protein blocking solution 
2.1 0.4% Casein in TBS 
       Casein     0.4 ก��� 
       1xTBS      100 ��##�#���  
2.2 1% Bovine serum albumin 

Bovine serum albumin    1 ก��� 
      1xTBS     100 ��##�#��� 
 

3. Post primary blocking  
 Normal goat serum 10% 
 Normal goat serum     10 ��##�#��� 
 1xTBS      90 ��##�#��� 
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4.    Antigen Retrieval Solution 
      4.1 Citrate buffer pH 6 (������U 1) 
        Citric acid (anhydrous)    21 ก��� 
        �2+�ก#�U�     10 #��� 
        V��-�,
I�
 pH 6 ��H�	
 10 N NaOH (conc. NaOH) 
      4.2 Citrate buffer pH 6 (���� 2) 
        Tri-sodium citrate (dehydrate)   2.94 ก��� 
        �����2+�ก#�U�.�I�
V�������V\�  1 #��� 
        V��-�,
I�
 pH 6 ��H�	
 1 N NaOH 

4.3 Trypsin solution 
     4.3.1 Trypsin stock solution (0.5% ���2+�ก#�U�) 

  Trypsin     50 ��##�ก��� 
  �2+�ก#�U�     10 ��##�#��� 

    ���#$#�H�กr-��กJ�I5
��U�/E,D��� -20O C 
     4.3.2 Calcium Chloride stock solution (1%) 

  Calcium chloride   0.1 ก��� 
  �2+�ก#�U�    10 ��##�#��� 

    ���#$#�H�กr-��กJ�I5
��U�/E,D��� 4OC 
      4.3.3 Trypsin working solution (0.05%) 
   Trypsin stock solution (0.5%)  1 ��##�#��� 
   Calcium chloride stock solution 1%  1 ��##�#��� 
   �2+�ก#�U�    8 ��##�#��� 
   V��-�,
I�
 pH 7.8 ��H�	
 1 N NaOH  
   ���#$#�H Trysin working solution �กr-��กJ�I5
��U 4OI�
��� 1 ��1�� ,�1��กr-I5

   ��U -20OC (Peter and Blythe, 2008)  

1. ก������H����#$#�H��-����� 3q3q Diaminobenzidine Tetrahydrochoride (DAB)  
      5.1 DAB 	�����r� 

       DAB tablet      10 ��##�ก��� 
       1xTBS (pH 7.6)    10 ��##�#��� 
      3% H2O2     400 I��
�#��� 
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      5.2 DAB 	����2+� (DAB chromogen solution) 
         1.74% w/v DAB in stabilizer solution 50 I��
�#��� 
          NovoLinkTM DAB Substrate Buffer 1 ��##�#��� 

 
2. Endogenous enzyme blocking solution 
  
 ก�E���U�	
���I]��	��� Horseradish peroxidase .$�	
 3% H2O2 �V\���56��65�3���I]��

D�H���]##� ��H 3% H2O2 �����_�+����.1�.�3�,
I�
����05���U�,��$��ก�-��12��H1U���U����-��H
�.1�.�3ก�- 1xTBS �	
��	053 0.1%-3% H2O2 V��-�5#���U,H���23I5
-���12��H1U��,
�,��$��ก�-	���
��12��H1U� 

 
3. ก���
#1�-"40��I#�� (Coated slide) �+�,��-�	
����
��
��������������
�� 

7.1 �/Vก�E�"#$����
�� 
      7.1.1 "40��I#���$��� 

       7.1.2 95%  Ethanol 

       7.1.3 100% Ethanol 

       7.1.4 �����U�	
�
#1�-"40��I#�� APES (3-Aminopropyl- Triethoxy �Silane) sigma 

 7.2 5�Q�ก�� 
       7.2.1 #
�3"40��I#���,
�$����
5H���V�$�D�43]�กh�ก �	r��,
",
3 

        7.2.2 "	0"40��I#���� 95% ethanol ��� 1 	�U5��3 �+����	r��,
",
3 

        7.2.3 ./0��I#���� 2% APES �� Absolute Ethanol ��� 5 ���� 

        7.2.4 �+�"40��I#��IV ./0�#
�3���2+�ก#�U�"#$��23�,
",
3�กr-��0ก#0�3 (Renshaw, 2007) 
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 �3����ก���1ก��2�3ก���G���� 
 

%&'�   ��3��5.���D�E�  F����� 
�ก�-����0'   25 Q��5�
� 2523 
�W���0'�ก�-  �+��D�"�0"�3 .�3,5���	�H3�,�0 
 �3����ก���1ก��  ��.-. �,�5��H�#�H�กJ��F����� 
�G�2��5� {++H���  - 
�W���0'�G���� {++H���     - 
(����-0�-5�2�3/��&������������%�ก�� ��35�#ก���+�����V^S,����FJ����0� V�$.+�Vy 2548  

��1U�3
5��������Q��$,50�3��H��
"#$�	12�"-
�����H��U�+��,
�ก����
���
��ก��-���
����U�#�2H3���6�.�3,5����	-/�� �
�V��"#$ก�S.�-/�� 

�H�ก���1ก���0',-*��� - 
 

 

 

 

 

 

 

 

 

 

 

 




