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���ก	�ก������G��-�*����ก��ก���%���
ก��"#	               
D�"	��
*��#
�����Q����-�*��+Q+�%��	
-�*�f%�� 
���� -�*		���ก(#� �-�*%(�	�������'# 
G�	�.���ก��($
�ก'���ก circovirus type II -�*ก�h-�*����� �-�*
D 	� �	�ก����'���	.��ก� �����+� �	ก��ก�(#
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�������D��:	
-�*���
d��+  ก������� �!��"#	�
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d ��
�(#  *"	 ก���	
��"#	�
"$	 
(fixation) �+�
 aldehyde  groups  ����  formalin,  
mercurials,  alcohols,  oxidizing  agents  D�"	  
picrates   �%"$	.D+��"#	�
"$	�:�
���� ��������  (Luna, 
1968;  Mercer  University  School  of  Medicine,  
2010)   ��ก��#������:+��G�ก���;
�#��		ก��ก��"#	�
"$	 
(dehydration)   -�
.�+��� dehydrant ��+�ก� 
alcohols, acetone, dioxane D�"	 tetrahydrofuran   
(X�S �กYR!, 2540; Luna, 1968)   ��ก��#�������ก��
���.D+�<  !�:�
���-�
ก��.�+ paraffin ���ก<;��:+���
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"$	
�+�
ก���ก�>��� �!  (X�S �กYR!, 2540; �'ก'%(��(
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2. �*�"$	
���(
�� �	ก��"#	�
"$	  (tissue embedding)  
���ก	��+�
	��
D 	� paraffin   	��
	���� ��     
�'#���"#	  	��
	��� base mold  �����+	� � ������
�� 

3. �*�"$	
�����"#	�
"$	����"	D��� (rotary microtome) 
4. 	��
 	
��"#	�
"$	 (floating bath) 
5. �G+	� (oven) 
 

"! $ก��      
�ก�����	
��
�'#���"#	��ก �	� ��� �+�� �� 

D��.� ��	
 ���	�	� ก���%����+ ก���%���� � �
 ����+���� duodenum, jejunum, ileum, colon � � 
caecum  :	
�ก������� 5 ���   �����#
D��              
70 ���	
��
 � ����	
��
��ก �	� ��� �+�� �� D��.� 
��	��#���D "	
 ���	�	� ��	
  ����+����duodenum, 
jejunum, ileum, colon � � caecum :	
��ก� 5 ���
�����#
D�� 65 ���	
��
 �����.� 10% neutral 
buffered formalin  	
��
�+	
 24 ��$�-�
 ��ก��#����
�'#���"#	��
ก �����������
.D+�(*���D�������R 3 
�'  '���� ���
����  3  ��� � +������.�� ��.���'#���"#	  
��� ����	
��
�����'�ก�� 3 <#� �-�
 �G+�P'���'*�
��(
�ก��  -�
�����'�ก�����:�#��	���
�(# 

��	�$� 1 ,	�������
��� tissue processor, ���
��� 
tissue embedding ��%oven  
 �����������,����
%
�&'�'�
�� �.�+����
���*��*��  
 1.1   ก�%�"�ก�� dehydration, clearing 
��% infiltration      

 ���� ���'#���"#	��.����ก�+������� ���'#�
��"#	  � +� +�
�+�
�#��กy	ก�D ���� 30 ���(  ��ก��#�
������:��.��*�"$	
 tissue processor (S�%�($ 1)  
�*�"$	
�����
��	��-����'.�ก��
ก��ก�+��'#���"#	:;#�- 

.�-Q�($������#��
����
d  ����� ��($��#
��+� ���"$	*��
ก��D���� ���
ก�� ($
� 
.�-QQ������+�ก� ethanol 
���*����:+�:+� 70%, 80%, 95%, 95%, 100%, 
100%  � � 100%  ������ � 1.30, 1.00, 1.00, 1.00, 
1.30, 1.00 � � 1.00 ��$�-�
��� ����� ��ก��#��* "$	�
 
.�-Q xylene 3 -Q  ������ � 1.30, 1.00 � � 1.00  
��$�-�
��� �����  � +��* "$	� 
.�-QD 	� paraffin 
	�RDSG�' 60 	
X��< �<(
� 2 -Q ������ � 1.30 ��$�-�

����ก�� 

 
 
    
 
 
 
 
 
    
 
         

 
 

.���$� 1   �*�"$	
 tissue processor 
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                                     .���$� 2   �*�"$	
 tissue embedding 
 
1.2  ก�%�"�ก�� embedding 

��'$���ก���� ���'#���"#			ก��ก��ก�+�
������ ���'#���"#	:	
�*�"$	
 tissue processor ����

.�	��
	���� ���'#���"#	:	
�*�"$	
 tissue embedding 
(S�%�($ 2) ��ก��#�D
'�� ���'#���"#	�( �� �� � � 
base mold ����
�������+	� ก� paraffin ��ก   
D�����
:	
	��
D 	� paraffin  
.� base mold   
���ก"	�������+�  � +�
+�
  base mold ����
��
�����
��.D+ paraffin �:�
���� �ก�+	
  D
'��'#���"#	��ก
� �������tT
.� base mold ��ก��#���� embedding 
ring  ����
�� base mold  � +���'� paraffin .D+
������+� ��� base mold ��
ก ���ก ������
������
�
�� �	�� paraffin �:�
���� +��;
�ก� tissue 
paraffin block 		ก��ก base mold   

1.3  ก�%�"�ก�� sectioning ��% staining  
 ��� tissue paraffin block ������+�
�*�"$	
 

rotary microtome D�� 3��*�	� (S�%�($ 3) � +�*(�
 
.� floating bath �%"$	.D+��"#	�
"$	
"���� ����� �!
�ก+���'��'�te����+	���"#	�
"$	 � +������	�.� oven 

(S�%�($ 4) 	�RDSG�' 60 	
X��< �<(
� 	
��
�+	
 1 
��$�-�
 ��ก��#�
+	��+�
�( H&E � +��>��� �!�+�

ก���ก�>��� �! 
 

��	�$� 2  'L!��)!ก��,	����������
��� tissue processor 
��%���
��� tissue embedding   
 2.1  ก�%�"�ก�� dehydration, clearing   
��% infiltration      

�����'�ก��-�
.D+�G+�P'���'
���* "$	�
+�

��ก�+�� ���'#���"#	 
.�-Q������#��
����
d ��� �����
����*�"$	
 tissue processor  � ������ ��D�"	�����($ 
1 
ก��+�-Q�($ 3 <;$
����� 100% ethanol �����:+��*"� 
(over  night)  ��#
�(#���-Q<;$
����� ethanol � � xylene 
����
���*�"$	
 hot plate stirrer ��>� ��'��! stirrer -�

�����#
	�RDSG�'�%"$	.D+����*�(���ก<;��:+���"#	�
"$	��+�(:;#� 
(S�%�($ 5) ����ก�� infiltration �����ก�+�� ���'#���"#	.��
-Q�($����� paraffin  �($��
��  hot  plate  �%"$	.D+ paraffin 
D 	��D ��($	�RDSG�' 60 	
X��< �<(
� ���-QD 	� 
paraffin :	
�*�"$	
 tissue processor (S�%�($ 6) 

	��
D 	� paraffin 

	��
	���� ���'#���"#	 

������M� 

 	��
	��� base mold 

�����+	� 
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                        .���$� 3  �*�"$	
 rotary microtome                         .���$� 4  �G+	� (oven) 
  
 
 
 
 
 
 
 
    

  .���$� 5   ���
ก���* "$	�
+�
��ก�+������� ��          .���$� 6   ���
ก���* "$	�
+�
��ก�+������� ��   
�'#���"#	���ก�����ก�� dehydration � � clearing                      �'#���"#	���ก�����ก�� infiltration 

    
 

 
 
 
 
 
 
 
 
 
 
 
 

 
            
 .���$� 7:  ���
:�#��	�ก�� embedding  

.���$� 7.1  ���
ก�����(
��*�"$	
�"	     .���$� 7.2 - 7.7   ���
ก�� embedding 

7.1 

7.6 

7.3 7.2 

7.5 7.4 

7.7 
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2.2  ก�%�"�ก�� embedding   
       ���������(
�ก������($ 1 ���.�+  hot plate 2 �*�"$	
 
��#
	�RDSG�'�($ 60 	
X��< �<(
� -�
 hot  plate �*�"$	

�($ 1 ��������+	�:	
�*�"$	
 tissue embedding � � 
hot  plate �*�"$	
�($ 2 ���	��
	���  base mold � �	��

	�����"#	�
"$	-�
���� ���'#���"#	� � base mold  .��.�
ก �	
����� �����
�� hot  plate ��ก��#����-Q�
���� ��($����� paraffin ����
�� hot plate  �*�"$	
�($ 
3  �%"$	.D+ paraffin  D 	��D ��($	�RDSG�' 60 	
X�
�< �<(
� ���	��
D 	� paraffin :	
�*�"$	
 tissue 
embedding  �	ก��ก�(#.�+ cold plate D�"	Q���#���:�

��������
�� (S�%�($ 7)   
2.3  ก�%�"�ก�� sectioning ��% staining                                                             

�����'�ก��������(
�ก������($ 1   
 

��	�$� 3  'L!��)!ก��,	����������
��� tissue 
processor, tissue embedding  ��% oven 

�P'���'ก��������(
�ก������($ 2 ���:�#��	�ก��
	��� �!.�+ hot plate ��� oven -�
����� �!��"#	�
"$	
����
.�ก �	
����� � �($��
�� hot plate <;$
��#

	�RDSG�'��+ 60 	
X��< �<(
�� +��>�t� (S�%�($ 8) 
 

ก��)�"���-.�����	
��
����
��       
�����'�ก��-�
�G+�P'���'
������� �!��"#	�
"$	

� ��G+	����� �!  �G+�P'���'
������� �!��"#	�
"$	 ���ก��
�����G�'#���"#	.�ก�����ก�� dehydration, clearing, 
infiltration � � embedding -�
�����G����'#���"#	�ก�' 
����� D�ก
��
 �'$��ก'��� D�"	D���� ��ก��#�����;ก*���
�'��ก�'�����������+	
 � ����ก�����ก�� sectioning  
�����Gก������� �!��"#	�
"$	��������Q�����+�( D�"	�(
*����'��ก�' ���� 
��
 ����:�
 D�"	
��  ����;ก*���
�'��ก�'�����������+	
 �����ก�� �G+	����� �!��"#	�
"$	 
-�
��
�����%�
!�G+�(�����ก��R!.�ก��	����� �!
��"#	�
"$	��
�� %
�&'�'�
�����+	
ก��� 5 �z 3 *� 	���
�� �!��#
D�� �G*���D��:	
��"#	�
"$	 �G����
�<  !  

ก���'��(:	
�'��* (
�� ��<-�% ���� �*���
*����:	
�<  ! ����;ก  *����'��ก�'�����������+	

 �� �D�*���f ($
��ก�G+	��� 3 *�  

R� 
 

��กก�������'#���"#	:	
�ก� 70 ���	
��
 � �
�� ก�  65  �� �	
� �
  .�ก�����ก��  dehydration, 
clearing, infiltration � � embedding  %�����'#���"#	
�ก�'�+	
 � 100 ��#
 3 ��� � ���#
 3 <#��  ���%�ก������� 
D�ก
��
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Tissue slide preparation without major 
 histopathological equipments 
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Three sets of organs from five chickens and five pigs were collected as samples for 
tissue slide preparation by pathological method. First set was processed by standard 
pathological technique as tissue slide controls.  The step of dehydration until 
infiltration were processed by tissue processor, paraffin embedding step for making 
tissue paraffin block by tissue embedding, sectioning by rotary microtome, drying 
tissue slide by an oven and staining by hematoxylin and eosin (H&E) stain.  Second 
set, the samples were treated the same steps as the first set but hand processing 
replacing the tissue processor.  Moreover, hot plates and a cold plate or an ice pack 
were used in place of the tissue embedding.  Third set, the samples were managed 
as the second set but using a stainless box placing on hot plate in stead of the oven 
for drying tissue slides. All three sets were repeat 3 times.  The results of all the tissue 
slides show no difference of tissue paraffin block quality. For microscopic 
examination, all the tissue slides were normal in term of cell morphology, stained 
nucleous and cytoplasm, cell clearness, and thickness of tissue. This experiment 
demonstrates that the tissue slide preparation without using major laboratory 
equipments but using laboratory conventional equipments can be used to make 
tissue slides in case of those equipments occationally malfunction or laking them.  
 

Keywords:  tissue slide preparation,  tissue processor,  tissue embedding 

51 


