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��(Cuneiformis: CnF) ������������ ��������� ���� ����� ��� �  �!���� 

(Periaqueductal Gray: PAG)"�#� �$ �%�%� ���#���� �#
� �(Opioid) #���� ����� 	&#'( ��#�&)*� #
#��%� . �,-( ���&.�% /#� ��  0�� �'!������� 1��� 2&�3( �� 4�5 � �%����� CnF 6(  � �&% 78 9�� 36������  

1: ��� ;���% #0 )*� � 4�3�(Antinociceptive)  #� <�=�% .
��
�����:�'!��� 4&% ��.% "�� =( >?�%@�  � �&% 78 9��  A NMRI ���� $��B #��� � 1��.: #� ���C�A% .

.% D&E�!�&3�5 F�G7� � 1��.: �� $ �� 4�H�I�#�! � 4�5 � �����%�4�!�A F�� ���#��� �� $ "2&�3( 9�� �� 
1��� ���� F���I 	JK � �% ��� �� ��%L$ ��CnF9�� 2���� ��I�(�& �A% ��M�A� �G�A� �� Paxinos �Watson 

#� ���C�A%.�% � "��� ��=&% �� $ ��  � ��"µL�?"4�!�� 5�/O%��Q �=�Q ��RS1%���#� 2&�3( 4�5 $.�$ �%#'( �
1#���! �& �����T�5 "��1%��KU��� �� ��� ��� �G� �)F�%()?X��*�Y� (�4�3� �G� � )�<�()Z�X[?�*�Y� ( \� ��
#� ��5 $ .��%� ����: ��B���.: .% ���C�A% �� ��� ]��&�%� 3�!��:]Q1��.: Tukey��'� ^�A ����%�?�/?P≤���� 

	�G7( � �&3=(#��5 $ �% Y .
����� ��:.�$ �%#'( 4�5 $��B�� $ ��#��� )4�!�A(_A� �����
�)4�!�� 5 1��.: `*5( �% � a��& *( �!� b��� �%#'( 4&% 

��B�� $ ��4�H���#�! � 4�5 � �� $ �� _���#��� ��"F�% �G� � ��'� )��I 1�c� ��%� �%� )?Z/?P< .(<�� �G� � 
��� )��� �� 3�� 4�5 � �� $ ���% J� ��� )?�/?P< (�!���  ,% 4&% ��� ��5� 4�� .% 4�H���#�! �� $ .2&�3( 4�5 � <d�( 

4�H���#�! ������ �CnF e�A��� � (#&#� )��� �� $ �� _�����B �� 4�H���#�! � 4�5 � �G� � ��� 
)???Z/?P< ( ��G� � ��� 4�3� )?�/?P< (#&� $ .

����� ����:���� CnF �%�%��#� �$ ��� �� (µ)�� � #�����%� )*� 3�� 4�3� ��� 	&#'( ��.�5 f .% 4�5 � )*� 
����� 	&#'( ��4�3� � ��� ��� ���� 4�H���#�! )*� .% )�� �!�3�  �#�����  \� �� b#A����� 	g� �
�� ��

�& ��� �� ���( 1�#� ��� 	&#'( �!�3� ��� ��� ��� 1��� 4�3� ��f ��h�*�������� 2& f .% �& � `�( � ���1: �
�� ���7� ������ ;���% )��� iK�� ���.

����� ��� ����: � b4�3� ��� b	g� �
�� ���� �&% 78 9�� b4�!�� 5 1��.: b4�H�I�#�! b4�5 
������ �	
�� 
��� ������� ���� ����)����)*����
 !)#�$ ��"� !�%&+(

,-�.�� :�0/2/�%&3 �.�"� 456� :2'/'/�%&3 7�.8� :20/9/�%&3 

j<�GK ��Mc�%� k�lK% <�GK m�*�*7( 3� � ��&���A% bF�n�� �#��&���E�!�&3�5 �� $ � ��cB� #�B� �
�3QX"�g�3Q �#gc�%� "�E�!������5 
�3Q <�GK ��Mc�%� �1�� � 
;��: :1% B(XB� �% $�3� �1% JS #X���% 1���&4X
�3Q <�GK ��Mc�%� �B���cB� #�X*7( 3� � �k�lK% <�GK m�*)���Q T�#�8 :jpjXjqprs(
4CG( :ttutqvwvXxtj  ��J� :tturjwtuXxtj �g��� �g!% _�Q :haghparast@yahoo.com 

tb���JK D�3Q
�3Q <�GK ��Mc�%� �1�� �b���J� <��% 1��A��J�� )��(h� 
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[

����� 
����
���	
� *(CnF) ����� %�36� �Y�A �� A%_

�� ^�A �� ���� ��������� ��� � ��I�� �!����†(PAG) 
��%� �% Y.4&% ���� ��PAG�	l� �I�� ����� y�
�!%���� 

�����‡(RVM) "c
��.%!�3� h���A �	&#'( ��( ��� �#���
36��	�
c( %� ����#)jXr(.!�GA 1�J���A����� CnF 
��
���� $ �� )>(�&% 78 9�� ")�(&�A��� 1���% ��
�#��%�%� �1���� ��&�!�GA h�� �� �"`A��� �( zS�� 
A� 4��� hA{Q��� D&����4��� |�3���#��� .4&% 

�������J���A ���c( ������� ��PAG��%� )v"w(.
4�c�Q m�'!��� ���� �� _A% ��%� 1�c� CnF )*�

JB����� 	&#'( �� "�C�( F ��� ��GY ��Y� K���%� )vX
q(bJB� 1�J���A ���� 4&% 4��}J��% ��1�%� _�'���
������5� ��#�J5#� ��#���)jj"jx(.

����CnF &�B��
� �GJ� .%��lK h���A �� �3� � �
_A%%�%� �� ��#� �$ ���#�H��Q% ���#��� m% ,% �� �
#0����;��� �B�: ��#��� )jr"jt(.5 f .%�m�'!��� 

4�c�Q"1�c� ���� )*� �#���CnF��� ��� 	&#'( �� §�
 ,%2&�3( 4�5 � T�5 ����� �� �#���#��� .m�'!���

��Mc&��.:1�c� ��I _A% ��%� T�5 ���� �� 4�5 � 2&�3( 
��� ��� )��� e�A��4�5 � 2&�3( )*� �!� �� $��

����CnF 	&#'(  ���� 4�3� ** _A% �#&� M� U
c� 
)jr"q"p(.


&��B��� 4& �!�%#�� .% ���&.�% �1��.: "4�3� ��� 
�� 54�!��#��� )Z>(.hB� m�l
c� .% 4&% 1��.: ��

1%��� �� _A% 4&% 1�$#���"���5� %��%2& f .% �� %� ��� ~
�5�� ��#8��#� ��=&% "���G� � ��1�c� ��#�� .�G� �

 F�%�&�G� � ��� .��: 4�!�� 5 2&�3( .% ]Q �G8�5{�
�� ��� �rXsF�f �*�Y� ���� ��� � a��J��% � #c�

 
* Cuneiformis Nucleus  
† Periaqueductal Gray  
‡ Rostroventromedial Medulla (RVM) 
§ Acute Pain 
** Chronic Pain 

(&��J�� z& 7��#� �$ h�*��� ������ 2&�3( ����� �� 
_A% )js"ju(.<�� �G� ��&�G� � 4�3���jsXtx�*�Y� 

2&�3( .% ]Q � y� �txXux�*�Y� F�f��#c����#�%�(
 �� ��� �'0�� k�B�!%�)Z>(_�A��� ��� �#� ��=&% 

 �K�
� T�5 3�%���� �f�G� � ���#��� )jw"ju(.
� �� M�.��JGK ����� ���� _� ��&% �� ���%3$ �F%�  �

����� �� 4�5 �  ,%CnF  � 	&#'(#c� %#�Q 4�3� ��� ..%
5 f��� ���( �� � �!�GA 1�J���A ���c(f��(�% m����� 

 ����� ���� �� T�5���� �!���� ��I 4&%�� 4�5 � )*� 
����� PAG  � 	&#'(4�3� ���_A% �#�A� m��,% �� 

)jv"jt( \� �� "������ #A�CnF 	&#'( �� a��J��% h� 
��������� #0 �A�Q � 4�3� �4�5 � #��� ���%�  ,% b

4&% ���� �'!��� ��  0������ 1��� 2&�3( m% ,% %�4�5 � 
������� CnF � 4�!�� 5 1��.:  � �&% 78 9�� �1%��K

 4�3� ��� ��=&% F#�A� � ������% Y _5 $ .
� �� <.�_A%  IT�5 m�K{f% ��� #�%�( �4&% 	�!� ��

����CnFA �A�  \� .% 1���% ����� .%  ���A: ����� 
PAG_A% )Z�("% � ��&3M&�� �2&�3( 	7� "F���: _��� 

�F���� �& �����5 � ������ �� CnF�����PAG% � �
��������3� ���� ��� 1�}J� ���K ��Y .% 1%.����� �� 

�G�J7( ��� ����� �& ����f A �#��� #�C� .

 !����"# 
% ���'!��� 4&"�� =( .%>?&% 78 9��  A � ��%@� 
NMRI1.� �� ttxXrtx < $ 1% &% �.%� ��An� .% �I

 "#���� �#� ��%#& � ���C�A%�#..% m��%�����A� �� ����
�&�(�� �]CY"��m�% � ����  \� .% eA��� `&% � 

)°CO±OO("����� �����)ZO�g&��( � �&����� _K�A (�
A �A��5�� �%L� � k: �� "����A% ���c&��.: <�=�% 1��. �B

��%#BM� #�.3( _B� 1��� �� �%�� 2&�CnF".%9��
1��� 2&�3( ���� �%††�� F���� 	JK �%L$�36� ����� �� 

†† Microinjection 
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��� ������� ���� ���� )����� ����
 !�!��"� #�$ �%&'(

�

T�5 ���C�A% �#..% ���C�A% �� ]�A � 4&.�( 1%��� %#��%
��Q��( 1%3�� �� h&#A F�mg/kg [?���Y�C8 	�%� m��8

��I�(�& �A% ��M�A� �� � 9�B��*_��, .% #'� � _5�& F�*��% 
e*K _JA �� hcS �� 4�� ����� .% �!�f �5�g� " A 1� I

��=&% 1%���  A��#&� $b"_A�Q 1� I .�� .% #'� ]�A 
3�J( � ���CK #0 �J=J� ^�A � ��A�Q  &. ������( #� �

���� ��*�)%#��� � �J$ � (�� 1�&�J��#.�� �G� � 4&% ��
 ]Gf% .% ���C�A%Paxinos �Watson )Z�(����� m�l�
� 

CnF �J$ � ��*� �� _��� )�/�e*K  �J�G�� �� _���
 "�J$ ��/Z2JK � `A� `� _A%� _JA ��  �J�G�� �/[
 �J�G�� (4��'(��#&� $ . \� ���� ��*� �� ��M�: "^�A ��


�3��%#�� ��� .% ���C�A% �� �J=J��"�%��A � �Y �� 
O �J�G������ _
A � ��=&%†zJ� �� D&]�Q .% �& � 

�A��%� � 36� ^����(�& �A% .% ���C�A% �� ���#K z& 
�J��%� F����"F�f �� �/� �J�G��)j2JK .%  �JI  �J�G�� 

�J=J� ^�A �� _��� T�5 ����� (36� ��%����� �( #&� $

&�3������ ��! CnF#A � .F���� 1��J� ��%� .% ]Q
�J��%�"% � �.% 1: 1� � _��, �B}�Q �� D��K 1�J�A


�3��%#������C�A%���% � � #�4&% F���� �%��A ��
�#�� �J��%��� M� �"���5 h�A ���� z& .% ���. 13�
#� ���C�A%.F���I � ��% � 	JK .% #'� � "��%L$ �� 1%��

 ��% � .% 	�Y ��%#BM� `&% � 1�J� �� ��C� D& m#�
�� $ 	8�� 	��I ����B� �( ���  \� _7( .4&% F�f ��

m#�"������5 h�A ���� � F ��I 1%��� �!%��� ��f
���CK#0 ��% � 	JK _7( ����� � ����: �� F���I 	�%� 

�� #&� $ .1�&�Q ����C� 2&�3( _B� ���� 1��� �%����%� 
1��G���� �� A z& .% j� ��!� g�� �!�! z& �� ��

GQ�4G�(%O?F����  A ��  M&� / f .% � / f z& .% �J� ��
O� �& �?)�#�G� ��#� 1:Z �J�G�� )�� .% F�����J��%� 
��� (	l��"���#&� $ ���C�A% .�% � 2&�3( 1��. m#�<�J( 

#� ��5 $  \� �� �*�Y� D& ����%�.
* Stereotaxic Instrument (Steolting Co. USA) 
† Dura Matter 

!��� 4&% �� �'�B�� $��'!��� ����  &. �% Y ��#���� :
jX�� $����
� _A�‡)����J� (:`*5 �� $ 4&% ��

#� <�=�% 4�!�� 5 1��.:b�� m��8 4&#� µL�? 4�!�� 5 
�/O%�Q �� ����� 1%��� RS #G�  &. m��8 �2&�3( 

#&� $ )O?(�{���&: �� �\C7� z& �� 1%��� �G8�5 %���
�&�%.>����� �Q 25% �� _���&�#� ���'( �\C7� 4�"�% Y 
�� ���5� �( _5 $1%���  \�  &. #���.�%#'( �'!��� 4&% �� 
.�$4�5 $ §��! �& 1#�**�� �� 1%��� �=�Q �G� � ��� (I) 

)xXs�*�Y� (��G� � 4�3�(II) )jsXwx�*�Y� (.% ]Q
#&� $ _�, 4�!�� 5 2&�3(.

tX�� $ #��� )4�!�A()����J� :(.% ]Q �� $ 4&% �� 
F���� $�%L��% � 	JK ��µL�/?4�!�A F�� � ��9�� 

���� 1��� �%��CnF 4�!�� 5 1��.: ]�A � 2&�3( 
�� $ #���J�����
� _A� #� <�=�% .

rX4�5 � �� $)Z?���J� (:.% ]Q �� $ 4&% ��
F���� �%L$�9�� �� ���� 1��� �%"µgO? �� 4�5 � 
µL�/?4�!�A ��CnF]�A � 2&�3( 4�!�� 5 1��.: 

�B�� $  &�A #���J�T�5 �#&� $ <�=�%.
uX4�H���#�! �� $)Z?���J� (:m��%����� $ 4&% �� 

F���� .% ]Q �%L$��%#*� "µL�/?4�H���#�! �%%�9�� ��
���� 1��� �� �% CnF _5�&��#�� I )Z�(1��.: ]�A �

4�!�� 5 �B�: ���� $  &�A #���J��B#� <�=�% .
sX4�H���#�! �� $ +4�5 �)Z?���J� (:�� $ 4&% ��

F���� .% ]Q �%L$�"%#��% µL�/?4�H���#�! �%.% ]Q �
1%3�� �� 4�5 � �*�Y� z&µgO? �� µL�/?�� 4�!�A 

9�� 1������� �%��CnF]�A � #&� $ 2&�3( m��%��� 
1��.: _7( 4�!�� 5�B�� $  &�A #���J� �% Y#��5 $ .

��B�� $ <�J( �� <.� m�c&��.: <�=�% .% #'� #��� 
)4�!�A(����.:F���I �I ���%L$ ���� 2&�3( "#���� �#� 

�M��Cresylviolet 1%3�� �� µL�/?#� <�=�% .4&% ��
 

‡ Intact 
§ Biting 
** Licking 
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�

� ��cI h&#A F���Q��( �#�cI .�� .% ���C�A% �� 1%��� �G� �
�A m#� �� 1���: 1� �� .% ]Q 1%��� 36� 4�!�� 5 �� .�� 

Z? %��%� �% Y #�b��B� � "�B�: .% ]�A sxXjxx 
F���I 	7� �� D&�3� ����� .% � ��� g�� � ��B( ��%L$ 

��B� ������ T�5 ���� m�l�
� ;�A%  � CnF ]Gf% �� 
���C�A% ���� )Z�(F���I 	JK _78  \� .% ��%L$ �A� �

#&� $ .
� <.� � �� �0�� �� _A%�3(&a{��� 2�'0�� �� �

� �����
�	
� ��� �F���I 	7� �}���S ��%L$ 2&�3( �
"��� _A�� �%�� 9�� 1: �� ��� � m�K{f% �� � ���C�A%
"m��8 4&%  �� ��%� ��� ���J(��%�� ��%�� �� �� ����=� 

1�}J� T�5 ����PAG `G�
� #����".%/L� �'!���
�� #�#�.

��&�*� �% � ����: ��B��� ��.�$ �%#'(4�5 $ �& 
"�B�� $ �� 1#���!	�% � �G�
� 2&�Y� �& � 4�!�� 5 1��.: 

]��&�%� 3�!��: .% �B�: (ANOVA)]Q �1��.:Tukey 
#&� $ ���C�A% .1��� /{��% �A� � _B� .% ��� $

ANOVA F#� Repeated Measures �� �I #� ���C�A% 
]Q 1��.:Tukey��� �% J� .�M���� ��&�*� �% � �%#'( 4
.�$4�5 $� �G�
� ��B�� $ �� 1#���! �& �� $ D& �� �&
4�� �G� � .% �� � D&��B���.: t�& t���. ���C�A%#&� $ .

��'� ^�A ��%�?�/?P≤#� ��5 $  \� �� .

��$	� 	%
�� �'!��� 4&%Z? A&% 78 9����� $ ��  � 
_A� ����
� �#���"����1��.: 4�!�� 5 ��5 $ �% Y#.��
�
 	��Y���( 1:_A% ��1#���! �& 4�5 $ .�$ �%#'( �� �Q �=�Q 

�G�
� 2&�Y� �G� � F�%)��� (<�� �)4�3�(���� $
_A� ����
��� $ �� a��& *( #��� �%�
J���B�( � _�%� 

�� $ �� 4�5 $ .�$ �& 1#���! 4�M����#����%#*� � �J� 
���b�!� 4&%��� �� �%#'( D&2&�Y� .% .% T�5 �� $ �� ��

 ����:  \���'� ���� �%�)�%��J�Z.(

�f m#� [?�*�Y� 9�� "4�!�� 5 1��.: ���
_A� ����
� �/?±�/Z?��Q �'5� RS#��5 $ .�$ %� ���b

�%#'( 4&% �% � �� 9��  ��F�% �*�Y� )��� .�5(����f
 `A���[/Z±�/������� �G� � �� �%#*� 4&% �� 4�3� �� 

�%#*� �� )&%35% ��/?±Z/ZZ�!� #�A� ��� ��� ���$
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Title: Effects of morphine and lidocaine administration into the cuneiformis nucleus of rats on acute 
and chronic pain modulation by formalin test 

Authors: A. Haghparast1, A. Esmaeili2

Abstract 
Background and Aim: The cuneiformis nucleus (CnF), which rest in the ventrolateral portion of the 
periaqueductal gray matter, has opioid receptors that may modulate acute pain. The present study was 
conducted to evaluate the role of morphine injection into the area of rat’s brain CnF in the modulation of 
chronic pain and antinociceptive effect of morphine on this area. 

Materials and Methods: In this experimental study, 40 NMRI male rats were used for morphine and 
lidocaine microinjection into the CnF through a guide cannula by stereotaxic instrument in accordance with 
Paxinos and Watson characteristics. Chronic pain was induced by injection of 50 µl of formalin 2.5% into 
the hind paw in rats and the number of grasping (biting and/or licking) of the area in phase I or acute phase 
(0-5 min) and phase II or chronic phase (15-60 min) were regarded as pain indices. The obtained data was 
analyzed by means of statistical tests including Analysis of Variance and Tukey post-hoc test at the 
significant level of P≤0.05.

Results: Biting frequency was almost the same in control (saline) and intact groups but it was higher in CnF 
morphine- and lidocaine-microinjected groups in phase I (P<0.01) and phase II only for morphine-
microinjected group (P<0.05) as compared with control (saline-treated) rats. The co-administration of 
morphine and lidocaine into the CnF caused a marked analgesic response (even higher than solely morphine 
microinjection) in phase I (P<0.0001) and phase II (P<0.05) as compared with lidocaine- and morphine-
treated rats in formalin test. 

Conclusion: CnF has µ receptors and modulates chronic pain system as well. On the other hand, the role of 
morphine in acute and chronic pain descending systems is more important than lidocaine. So, it seems that 
CnF causes a significant analgesic response directly or through other brainstem structures in acute and/or 
chronic peripheral pain processing. 

Key Words: Cuneiformis nucleus; Chronic pain; Morphine; Lidocaine; Formalin test; Rat 
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