
��������� 
�� 
�

���� �������� ����� ���  !�"#� 

$%"�& !'���( !)"*�%& +���  � !�"#� ,��- ��.�'*( 

/�01�(��%2 ���3" 454
67859�:)��%&5<:=(

*4?*$%@ ��.�'*(,��- 
�A& !�"#� B*)�-(4!�"#� ����'*(,��- +�A�A6@ #C$� 4D($&��C ���-* 
mkazemih@yahoo.com:E-mail 

E��� �( !��F' ���� � 1��'��* D*$G� E��H@ $& !I*��  E����� J$�� $K* L�� D��

��)��� (*�' !��.�����M N�#& 
!3O�C 
���P�5*4!�*$68 ��*��5

5!�"#� ����'*( 4Q�#����& � DR�S��#�� ��$T 4,��- +�A�A6@ #C$� D($&��C ���-*4��.�'*(,��- 
�A& !�"#� B*)�-(

���H2 


����:+�PS�V� �(*( ?��' !�WX�0* �( E����� J$�� 
I !� D�*(��& !� @@ ���� �'*�Y� E��� �3' �( $�  (($T !���� Z��A' (�G�* .

� E�*��(�� \0�@ E����� J$�� $K* !0�$& 
& ]���*(��& $& ?M $K* �E��H@ ��)��� (*�' L�� E��� �( !��F' ���� � 1��'��* D*$G�


) *($� *�0.

L�� � (*�� ��:^�A6@ E�* �(L�� �* !'�� �(��6� �& ��5_= �==`�(�7)0* ,$T"�.��$T D��M�* a� ]���� D�*(��& 4�( �& *� E����� �

!���!��� �( ,$T$)�S =b/�(M�M�'(�3' �����( !'����".�����( !'����"M �M /$)�I ��$T!��'($I .�(���5_D�*(��&L�� ��& D���*( 

,$��$�I �&
)�I �"E��� � �d��  ?*��e ?�& �* !e*$� f3- !� 1e� �*$3� 
& ���
&
)7� ��%2 +�� 
& ?�" aH�� ��g�� /��6� �(

 ,$�M��h�S5=�8�( �*$X��)�$T .E��� ai0 ����" aH�� D� !� *� !)��& L�*($� fe*$� L$& �* a� D$�T )?($T 
�e�' �*(�

j'� M��I�@�3� D#��E�� �E���h**E��H@ $g' �
& !��F' ���� � 1��'��* D*$G� 
��0� !��H0�$H�� � D��',$' k�@�� �*#�* �SPSS (���

��$T �*$X !0�$&.


)��� ��:lV0 ]�*#�* E��m3� �" ������ ]����M ��$T �( !��F' ���� ��70 �(�� lV0 ]�*#�* � 1��'��* D*$G� �e��� ���" ]��C

 � D$)�I�  
�n/��0 (*�P@ �" 
geo� f&�X /$)�C ��$T 
& �W�' ]����M ��$T �( p�F' ���� D$)�I�  �(�� D��)=b/=P<.(


G�)'D$�T:(*( ?��' 
PS�V� E�* ZA' q-�& D�*(��& ?*��( �( E����� J$�� 
I �( !��F' ���� � 1��'��* D*$G� E���@E��� !�(($T .

E�*M��0� ($H�3- ZA' r���� �0* EH3� ���M ��'( 
& (�)P� ?*�(�� �* 
I �"�& !'*(*��' �( D#I$� !W�- ��.)0( E��H@ �'*.

D���I ?�TR*�:E����� 4E��� 4D��G���' 4!�*$68 L��!��F' ���� 41��'��* D*$G� 4E��H@ 4


S�A� �����( :`=/b/s:�
S�A� L$�t� :`u/_/s:

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                               1 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html


?*��H3� � v3O�I L�� v��F' ���� $& E����� $K* /5=


��A� 

D$�& ?�%� fwP� D��h���* D����*( 
& (��)-*

�0* D��$�* .����I J$�� xo��I D��h���* (*�� ?�T

!� (��)-* �* !"�' +*$V  y$P� �(��"�& .?*�(��

J$�� �* !��$T �*(��&!� f�H�@ *� ?�T���I 
I ���(

��0M y$P� �( �%'M E��� 
H�& (�  �%�@ 
'D��

!� (��)-* �* !"�'��"�& .��" ,�G'* +�PS�V� ��0* $&

!W�$F@ $K* E�$)��& !W�- 1)��0 
& z�&$� ����h���*

!�?*�(�� ?*(*��' �( D(��� 1ho- E��m3� 4�"�&

�0* ��" L�*#T (�)P� .D��G���' ?�I(�I E�* D��

 ]��I � !��{ ?*�@ ]��I � !S�P� ]�& ��'�� D��)��

!� ?��' *� !)I$e #��3@ ?*�@ ��()5�`.(

��" �W0 ?M E��H@ ���M$� � !W�- ��.)0( ��3�*

0*�($)�T +�A�A6@ ?�AA6� �@ �!W�- 1)��0 �( *� D*

 ���I #I$3)� E��� D#I$�)b�<.(!0�$& 
& ]���� E�*

 � �*(��& �(�� \0�@ !I*��  E����� J$�� $K* !&$G@

�0* 
) *($� !��F' ���� $& �(�� (��)-* �* !"�' +*$K*.

!� �( ��F� (*�� J$�� 
I �'(*( ?��' +�PS�V�

�� D�*(��& ?*��( ��$& � E��� #��3@ �( $� Y@ 
& $G

 ?�m3� !W�- Z��A' � ?�� ]��I ��'�� !3ho-

!� *��7�&���i0* (($T)<�9.(
& !��F' ���� ?*��-

 f3- ?�& !��'����0 #I$� � +ow- E�& \0*�

!���3- ]A' � ��I,��� /�A)'* �( D* � !�e D��

$� 
I (�*( !)I$e ���� ($H�3- �( /o) * 
'�T

F',��� �����( �( /o) * �W0 !�� �* !�e D��

,*�'* J$� !)I$e ,��� /�A)'* �( /o) * E��m3� � ��

!� +ow- 
&!� 1ho- E�* 
I (�" �W0 �'*�@

D��G���'��3- D�� �S�)� ?*(*��' !)I$e � !�e D

(($T ��")_�s.(EV& �* D#I$� !W�- ��.)0( � ��

& 
I �0* ��" f�H�@ D#|� D��G�EVD��G� � ��

!��F' D#|� 
P��� /�A)'* 
7�O� D#|� )CSF ( $& *�

�'�*( ��%- .EV& �* !��F' D#|� }��� �30 
& ��

!� ?��$� 1��'��* D*$G� 
�t|@ �( !3%� ]A' � �&��

/��0 (�*( !W�- ��.)0( D��)55�:(.D*$G� J*$�*

/��0 D*�*( 1��'��* �0o&���' �� 
�S�* !W�- D��

�@ 
I �0*�'�*( !�n�& 1��A@ ?*.

/��0 }3G@ 1��'��* D*$G� J*$�* �( �0o&�$' D��

!� !��F' ���� D$)�I�  �(�� 
& f��W@ *� �%'M � ��I

!��� 
)"� D��e 
I !��F' ���� 
�n E�$@ D��

 �0o&���' !W�-)D$)�I�  �(�� ]F& (�* �0*

!� d��  !��F' ���� (�")55�:.()CSF ( \0�@

�h�$I 
HW"EV& �* �E)"tT �* a� � p�$" !W'�� D��

EV& � D��G� �* 
�@�WH�- $�� D�w� �t� ��& 4��

!� !X�& � (�" D#I$� D*$G� �( !��F' D#|� }��� ��'��

)1��'��* (!� ?��$��&�� .
& !��F' D#|� }��� ?*��-

1%� E�$@ ����I E��Y@ }W����3- ]A' Dt|� (*�� D�( D*

/��0 E��H@.)0( D�� (�*( �%'M ($H�3- � !W�- ��):

�5`.(}��� l"$@ ]�*#�* � ]��I �( /o) * 
'�T$�

!� !W�- ��.)0( D��G���' ���� !��F' D#|� (�"

o~� "l"$@ !P�W�$�� ]�*#�*)CSF ( D��G���' ����

!� !S�70����� lV0 D��G���' E�* $K* �( 
I (�"

EV& |� ���& ���F� � ]�*#�* D#I$� D*$G� � �� D#

!� ]��I �&��)5`�5=.(

��'$�T ^�$� �* E����� 
)"tT +�PS�V� ��0* $& D��

D��h���*!� $��O *� (�  +*$K* �3.�0 � ���I 4�� � ��I

��'$�T E�* ?�" /�P� E���'(M ]��I 
& $G�� ��

 � 1�0�)� ?�� d�$  ]�*#�* � D�A�e +�7�����

!� /��0 
& 1���I ?�� (��� ]��I (�")5<�5u(.

l"$@ �( !3%� ]A' 1���I ?�� $.�( D�0 �*

?����� 
I (�*( �7� �* ?�$)0R�$�� ?R�$)0* D��

!� E��� E��H@ � D�*���� �W0 (�")5b�59.(

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                               2 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html


?*��H3� � v3O�I L�� v��F' ���� $& E����� $K* /55


& E����� 
& !&$2 �( /��6� � !S�HS�� k2�I f�S(

 �( !&$F� +*$K* E��� $& � 
)"tT !)7� �0 �* !)e*�

HW" � !W�- 
678 4!W�- 
S�S E��H@ �( ��h�$I 


!��.�����M N�#& L��)<�b(
mF� E��H@ #�' �

(�*( !��.�����M k2�I L�� �()u.(

���� E����� $K* 
I (*( ?��' �� !�WX ^�A6@ E��m3�

EV& lV0 ]��I!� D#|� D�� (�")b.(
I !��G'M �*

EV& lV0 ?��$� �( ��3- ]A' D#I$� D*$G� � ��

}��� � (�*( !��F' D#|� }��� ��3- ]A' !��F' D#|�

/��0 �"�'$0 � E��H@ �( (�*( �0o&���' D��)5=

�55(/��0 ($��3- E��m3� �
I 4!W�- ��.)0( D��

 
PS�V� 4��)�� z�W@�* �( ($� D�A& � E��H@ �& x�3�A)��

 lV0 $& E����� !I*��  #��G@ $K* !0�$& 
& $��e

/��0 (*�P@ � lV0 E��m3� 1��'��* D*$G��� D�� �(

L�� E��� �( p�F' D$)�I�  !��.�����M N�#& D��

�0* 
) *($� ��)��� (*�'.

L�� � (*�� ��I 

]���� E�* �( !&$G@ ��)��� (*�' !�*$68 L�� �*

 !'�� E�.'��� �&5_= �`== �" �(�7)0* ,$T.L�� �( ��

a7X D�� `\�6� +�*$e 
��( �( � !��@)5±`u


��( !)'�0(*$T(� D��' ���( �&!P�W )5`�-�0

� !h��"��5`!H���@ �-�0(?*��e �( ��.�'*( 
'� 

 B* 
�A& !H"#� ,��-�'�" D�*�%.'.���( /�� �( 

� �M ]����M �L�� ���) * �( !��I D*t �*$X ��

��$T.
I !��.�����M +�'*��e �& ��I !Xo * E��*��


�A& !H"#� ,��- ��.�'*( �o * 
)�3I ��hY@ (��� B*

(�& �" ���-� !��.�����M +�'*��e �& ��I ,�.�� .

E�* �( 
�%@ E����� +�7S�0 
PS�V�"�I$" �* ��


& ?*$�* (�3@��($T �(�7)0* !I*��  +��8 .L�� 
& ��

$0 ]" f��" ��$T $� � ��" 1��A@ ��$T �( L�� 

(�& .5`��$T �( �(�� 1S�0 L�� D���(k� �& !��@

� �'�" �7� �S�& $' L�� a�/��e �* �* ?���3�*

 D�*(��&)������ �&!��@ !'R*� �( ,$i0* (��� 4

/���R*� L$)�T(4�P& ��� lW8 �*L�� *�� $' D��

� ��" ��$T ?�3� �( D���(�'��($T D�*�%.' !��@.

�P& 
& ?��� E�* �*)D�*(��& $78 ���(4��$T D��

 �*�A� !�����M=b/=!��� �( ,$T !��� 
& E����� $)�S

�'($I �����( 
'*��� +��8 )5_()D*$&9L�� 

!���,$T bE����� �(5=== !��� 
S�S �$" �M $)�S

$%" !�I.(D*$& !�$�� E����� ?*#��5=!��� $)�S �M

$� D*�* 
&5== ?�� ,$T !P0 ��* ��($T 
W0�6� L��

$& �( (�& ?*��e ���' (��� �M �*�A� $� 
I (�& E�*

�*$X ���) * (�" �(*(.�(���5_4D�*(��& L�� �& ��

!& ,$�$�I � ��" L�� E��� �*$3� 
& ���?�& �* 1e

L�� � d��  �(�� D�� $� /��6� 
& E�S��5=�8�( 

k� +�� D*$&��� ���� /�A)'*.k� �* a� 
)7�

E��� E�S��$� /��6� �" ���P@ �� �E�* �* a�

4
�e$� E��� ��($T *�� 1e� $)���'M �* �� �ai0

E��� �( �� �(��M � 
)�$T �*$X !)��& L�*($� ��.)0(

�S�X D$�T"�'�.�S�X D*$& 4D$�T E���$0 ��)
�e�'

?($T (� �($I *�� ?�& �* *� ��)�$T �*$X E��*��� f *(.

L$& fe*$� ai0 D$�T )
�e�' �*c1-c5 ?($T 
�e�'(

���& �* ,�@�$H�� \0�@ �� )� �0FIST ?�3SM(

L$& � �" ,�G'* !��� !�$- +��8 
& 

)Transveral(����F� 
&b
& $)��$H��

��($T 
�%@ /��$0 +��8.L$& E�* ��0D�� ai

,n L�� 
& � 
)�$T �*$X �� E����I�@�3� D�� �

E���h* )H&E(j'� " D#��M�'� )5s.(�* a�

j'� M�(��M � D#�� 4D��0 ,n!0�$& (��� ��

��)�$T �*$X !��H0�$H��.

M#�S�' �(*(��:


& +�-o�*E�.'��� +��8±�'�" ?��& ���P� J*$6'*.

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                               3 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html


?*��H3� � v3O�I L�� v��F' ���� $& E����� $K* /5`

D$@��i��C�*#�* ,$' \0�@ f8�e ���)' SPSS 
F�'

=5/:)SPSS Inc, Chicago, IL((��� � 
�#G@ 

��$T �*$X D���M f��6@ .�D���M ?���M �* )unpaird 

sample T-Test (�" �(�7)0*.(�*�� ,�3@ �(

)=b/=P< (
&�$� ?*��- !�P� �" 
)�$T $g' �( �*(.

4p�F' ���� D$)�I�  �(�� lV0 4D#I$� D*$G� lV0

 !-�F' ���� ��70 �(�� lV0 E��m3�,$' �& k�@�� �*#�*

��*�'* �" D$�T .�&,$'k�@�� �*#�* ��*�'* �& � ���& D$�T

,$' �*#�*SPSS M�(*( #�S�',$' �& � �� �*#�*Excl 10�

��$T +��8 �*(�3' ..)0( f��" �(�7)0* (��� ��

 \0�@ $.���3' � 
'��*� k� �& 
I �0* !��H0�$H��

,$' k� �'�*( z�W@�* �*#�*.,$' E�*��o- �*#�*$&E�* 
I

aH- ?�H�* ,n �* D�*($& !� 1�*$� *� �� 4(��M �'*�@�!

*�'*��D$�T (�*( 1� *� !7�)F� D��.

*�P@(/��0 ��*� !-�F' ���� D$)�I�  �(�� D

"�3�� �($I L(*�P@M��$T �( �%'D��& /$)�I

�$TD�� ��$T �*$X 
���A� (��� !�����M.D*$&

/��0 (*�P@ !0�$& !�(��@ L��3" L�� �* ��

)/��0 (*�P@ �( ��b}&$�`*`!)'�0 k� �( D$)�

�e��� 5=*5=!)'�0D$)� (N�#& �& D$����@ �( -

!h�3'xu==�" �(�7)0* .E�* 
&�* a� ��g�� ��W~@

/��0 (*�P@ 4$)T�#& }&$� � $���@�" L��3" ��.


)��� ��


)��� E����� J$�� (*( ?��' ]����M E�* �* �� D��

 ��� �( (�)P� �*(��& �(�� \0�@ !I*�� 5_D�*(��&

 ]��I ]����M ��$T �( 1��'��* D*$G� lV0 �" �W0

�&�� .D$)�I�  �(�� � p�F' ��70 �(�� lV0 E��m3�

' ����
& �W�' ]����M ��$T �( !��F /$)�I ��$T

(*( ?��' ]�*#�*./��0 (*�P@ $.�( J$� �* !W�- D��


& �W�' ]����M ��$T �( p�F' D$)�I�  �(�� ��$T

L�� E��� !W�- ��.)0( �( /$)�I N�#& D��

(*( ?��' *� ]�*#�* ��)��� (*�' !��.�����M.

0 Jo) * ����( ?��' 
PS�V� D���M ���)' D*$G� �( lV

 E��m3� !��F' ���� ��70 � D$)�I�  
�n � 1��'��*

/��0 (*�P@ Jo) * ��$T �( p�F' D$)�I�  �(�� ��

!� /$)�I ��$T � ]����M �"�&)�*(�3'5�`.(

�*(�3'5� 1��'��* D*$G�$& !I*��  E����� #��G@ $K*

E����( !��F' ���� D��5_L�� ���� �*(��& D��

�)��� (*�'�.& +�-o�*
E�.'��� +��8 ±J*$6'*

�0* ��" ?��& ���P� .
'�3' (*�P@ ��$T $� �( ��9$0

�0* �(�&)=b/=P<(*!�P� �$��0* �*(.

�*(�3' 5()=b/=<P(*�)=5/=<P(**�)=5/=<P(**!�P� $.'��' lV0 �*(

��� ��70 �(�� � D$)�I�  �(�� 
�n lV0 � 1��'��* D*$G� ��$T �( !��F' �

!&$G@ )E(
& �W�'/$)�I ��$T )C(!��"�&.

�*(�3'`!I*��  E����� #��G@ $K*$&/��0 �(�� D��

 !��F' ���� D$)�I� �(E��� D��5_����L�� D��

�*(��& ��)��� (*�' .& +�-o�*
E�.'��� +��8±J*$6'*

�0* ��" ?��& ���P�.
'�3' (*�P@ ����$T $� �(90$

�(�& �0*)=b/=P<(!�P� �$��0* �*(.

'�*(�3`) (==5/=<P(!�P� $.'��'/��0 (*�P@ �*( ���� D$)�I�  �(�� D��

!&$G@ ��$T �( !��F' )E(/$)�I ��$T 
& �W�' )C(!�"�&�.

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                               4 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html


?*��H3� � v3O�I L�� v��F' ���� $& E����� $K* /5<

fH" +*�����fH" � !0��"!G�0:

���& !0�$&� DR�S����� $g' �* �� k�$)������

� 
I (*( ?��'E�� D�� 5_���� ?*�(�� 
& z�&$� ��$T

 ��* �(�& D$)3C 1��'��* D*$G� lV0 D*�*( !&$G@

 �( !��F' ���� �( ��70 �(�� � D$)�I�  �(�� lV0 

(*( ?��' ]�*#�* /$)�C ��$T 
& �W�' !&$G@ ��$T

/��0 (*�P@ E��m3� !-�F' ���� D$)�I�  �(�� D��

$)�I ��$T 
& �W�' !&$G@ ��$T �(�*#�* /?��' ]

(*()$����@A1 4A2 4A3 4B1 4B2 �B3.( 

$���@5(
& 1��'��* D*$G�E��� �( !��F' ���� ��70 �(�� � D$)�I�  �(�� �*$3� /$)�C ��$T)١A(]����M �)5B(N�#& �& !h�3'u=X.j'� � !�$- L$& �&D#��M 

)E&H(4+��7@ 
& $G� �e��� $g' �* $���@ �( E�& D��1��'��* D* )ependyma duct(D$)�I�  �(�� lV0 �)mantle layer (��70 �(�� �)marginal layer(����

���C 
��@ /$)�I � ]����M ��$T �( !��F'.

$���@`(
& 1��'��* D*$G�E��� �( !��F' ���� ��70 �(�� � D$)�I�  �(�� �*$3� /$)�C ��$T)٢A(]����M �)٢B(& �&N�# !h�3'5==X.L$& �& j'� � !�$- D#��M

)E&H (
&+��7@ 1��'��* D*$G� �e��� $g' �* $���@ �( E�& D�� )ependyma duct(D$)�I�  �(�� lV0 �)mantle layer(��70 �(�� �)marginal layer(����

���C 
��@ /$)�I � ]����M ��$T �( !��F'.

$���@<(/��0 �(�� D������ D$)�I�E��� �( !��F' /$)�C ��$T)<A(]����M �)<B(N�#& �& !h�3'u==Xj'� � !�$- L$& �& D#��M)E&H(+��7@ 
& �( E�& D��

?�$' 1I*$@ $g' �* $���@ D$)�I�  �(�� !W�- D��)Mantle layer (���C 
��@ /$)�I � ]����M ��$T �( !��F' ����.

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                               5 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html


?*��H3� � v3O�I L�� v��F' ���� $& E����� $K* /5u

q6& 

��' ^�A6@ ���)'?����( E��H@ $& E����� D��%� $K* D

L�� E��� !��F' ���� � 1��'��* D*$G� (*�' D��

!� ��)����"�&.

E��H@ $& E����� D��%� $K* 
)"tT +�PS�V� �(

�3�X �0* ��" !0�$& !W�- ��.)0( ��)F� D��

)b�<(!& J$�� (��)-* � D��h���* D����*( 
���

* ����*( E�* 
& �*(��& ?*�(��?*$W� +*$K 
& D$�t��'

!� (�*� �%'M E��� ��I)_45=�5`.(

!0�$& !I*��  E����� J$�� 
I (*( ?��' �� D��

 ���� ��70 �(�� � D$)�I�  �(�� lV0 ]�*#�* �W0

 �0* ��" !��F')�*(�3'5.(��3" !0�$& 
�*(* �(

/��0 ]�*#�* ]����M ��$T �( D$)�I�  �(�� D��

 (*( ?��')�*(�3'`.(!��G'M �*/��0 
I
�S�* D��

 !W�-)�0o&���' (/��0 1��A@ $K* $& x*$�6�� D��

!� (�G�* /���@ !�*���''�"�
& 4!T��� !�I ���

/��0!� *�*( *� #��3@ 1I D�� E����� 
I ��"�&


&/��0 1��A@ �$6� ?*��- �W0 �0o&���' D��


& 
)WS* !S��0 (��(�*!� !P�W�$�� +��8(�" 

)`5�5:(/��0 1I*$@ ]�*#�* !W�- D��

D��G���' ?*$W� D��
& D$�t��'�"*( ��*�  /�W'(.

/��0 1I*$@ ]�*#�* �&a����0 !W�- D�� !�e D��

 !��F' ���� !3H" � !)�� ]F& �( !)I$e �


&!� ]�*#�* !P�W�$�� ����&�� .
&4]�*#�* E�* /�W'(


)"� 1I*$@E���� � ��n�& !W�- D����� �� !��F' �

!� !P�W�$�� (�" .
& 
I D#I$� !W�- ��.)0( ?*��-

��.)0( $��0 ����I j���3� � /$)�I f3- ?�& D��

!���I4
&D��G���' ���" +*$��|@ E�* /�W'( D��

 (�)P� ?*�(�� �* ��" �S�)� ?*(*��' !)I$e � D��)��

 �" 1��*� )s�5:.(

@ �W0 !I*��  E����� $K* �� fWX 
PS�V� �( �( $� Y

EV& E��H@ ��)lV0 ]��I �& (��h�$I 
HW" �)�&

lV0 ]�*#�* (!��G'M �* �" 
HW" !�8* ($H�3- 
I

D#|� }��� l"$@ ��h�$IEV& 
& !-�F'� �� D��G�

!� D#|�$� �"�& �( /o) * 
'�T 
HW" E�* ($H�3-

!� 1Ge �( $��|@ �W0(�" .$��|@ �* !"�' +*$K*

EV& lV0 �( $��|@ �W0 1Ge D��G� lV0� ��

EV& lV0 ]��I �" ��*�  D#|� �* !W'�� D��

 �0* !S�70����� ?*��3�& aH- D��G���' 1ho-)b

�5=.(
& 
��@ �& �W0 E����� fWX 
PS�V� �( 
H��*

EV& lV0 ]��I l"$@ ]��I $K* �( 
I D#|� D��

3)e* a� 4�0* ��" 1��'��* D*$G� lV0 xn�)D*$G�

D#I$� (!� ]��I 1��&�� .?��' $��e ^�A6@ �(

 E���@ �( $� Y@ �W0 !I*��  E����� $K* 
I �" �(*(

E��� �( 1��'��* D*$G� +� D��5_��)��� (*�' ����

!�(($T .!0�$&fH" D��fH" � !0��" !G�0 ?��'

E��� 
I (*( ?*�(�� 
& z�&$� D�����M ��$T D*�*( ]�

 fWX ^�A6@ �& 
I �(�& D$)3C 1��'��* D*$G� lV0

!� 
I (�*( �A&�V� ]��I �( E����� $K* 
& *$'M ?*�@

 1Ge)CSF((*( �W�'.

!�EV& �* ��W- �* a� !��F' D#|� }��� 1�'*( �( ��

 }��� 
�A& � 
�@�WH�- $�� D�w� �t� ,��%2 EV&

!� 1��'��* D*$G� (�*� !��F' D#|� (�")`<�`5(.

lV0 ]��I �W0 }��� E�* ]��I 
PS�V� E�* �(

 �0* ��" 1��'��* D*$G�)�*(�3'5.(E�* y�*�-


& D��G���' (�3' 1��'��* D*$G� lV0 ]��I +��8

 D#I$� D*$G� lV0 ]��I �& 4�0* �($I *���

!�?��$� 
I ��$T 
G�)' ?*�@)CSF ( D*$G� �(

?���I* ]��I �W0 ZA' E�* � ]��I 1��'��* !'�0�

/��0 
& 
�t|@ �!� !W�- D�� ZA' E�* 
I (�" ��

 !W�- ��.)0( !P�W� E��H@ �( $� Y@ !�8* f�*�- �*


&!� ��3" (��)`u�`b.(

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                               6 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html


?*��H3� � v3O�I L�� v��F' ���� $& E����� $K* /5b


& E����� fe ���&�X #�' � !S��S�� Q2�C ��*�'* f�S(


�0 �* !)e*� 
& !&$2 �( n�& ��" 
& � 
)"tT !'� 

!� E��� ��'$�T 4�0� h����* D�� ���$� D�� $& D��

�0��" !'�  ��$- � !)7����" !E�* Q�$6@ 4�'*

��'$�T !� E����� \0�@ �� !X�$- y�WA'* ��$& 
& �'*�@

?�  ]��I �(�" $G�� E��� 
& !'�0�)`u�`9(4

?����� ?�" ��� q-�& E����� #��G@ !0$)0* D��

!� ?�$)0���@��C ��'�� ?�$)0���@��C ��S�P� � (($T

P� �( !'� $� � ?� ���� ]�*#�* �W0 E����� y$

 �( ��h�$I 
HW"+�!�(�")945b�`_.(

/��0 $�~H@ ���� E����� �( ?�$)0*�H�@��I � ��

!� ���A@ *� E����� $K* }X*�� !wP& $�~H@ 4��I

/��0 !P�W�$�� !P�W� E��H@ �( /o) * �W0 ��

/��0!� �� 
I �'(*( ?��' +������M E��m3� 4(�"

+� !)X�
& $' � �(�� D�� y$P� �( E�#� +��8

!� �*$X E�������S�P� �'$�T ?�$)0�H�@��I D��

!� ]�*#�* �&��)`=4`9�`s.(

$K* $& !�W� $��e ^�A6@ !)��& !��H0�$H�� +*�����

/��0 (*�P@ ]�*#�* $& E����� ^WV�� fWX +�PS�V� �& ��

!��"�& .
& E�����H@ D�AS* �$6� ?*��- !S��0 $�~

!� f3- ��@�I �& 4!S��0 !P�W� E��H@ �( 
� *�� �& ��I

 !P�W�$�� $�~H@ �W0 !S��0 ���$)��* 
�e$� ?($I

/��0!� !W�- D�� !�8* ($H�3- }X*� �( 
I (�"

/��0!� /o) * ��2( �� (�")�*(�3' `�`9.(
&���

?�$' !P�W� E��H@ ZA' 
I (*( ?��' �� ���)' !�I D��

!W�- 
)"� �!)�� lV0 �( }X*� !W�- D��)!�e (

!3H" lV0 �)!)I$e ((�)P� �*(��& ?*�(�� E��� �(

 �%'M !)I$e � D��)�� ($H�3- �( /o) * ����

�" ��*�  .E��H@ �( /o) * p�' $� $.�( !�$� �*

 1��'��* D*$G� !P�W�)� !��F' D#|� }��� ��W- $���

/��0 Dt|� (*�� ����I E�3P@- D��!W� (!��'*�@

/��0 !P�W� ($H�3- � E��H@ �( ZA' �W0 D��

 (($T E��� D#I$� !W�- 1)��0)`:�<=.(


G�)' k� �( (*�� J$�� 
PS�V� E�* �* !�I D$�T

 D��h���*)E����� ($� Y@ �W0 �*(��& ?*�(�� \0�@

 ��.)0( !��F' ���� � 1��'��* D*$G� E��H@ �(

 E��� D#I$� !W�-+�D�� 5_��!� �� 
I (($T

!�������' 
I �"�& �(�8 #�' ?��'* (��� �( �'*�@

!� $)��& +�PS�V��"�&.

!'*(��X � $H�@:

,��- +�A�A6@ #C$� !S�� ���3e �& ^�A6@ E�*


�A& !�"#� ,��- ��.�'*( D($&��C ���-* B*)�-(

��$T ,�G'* .E�* D��H3� � +�3e� �* 
��0� E��&

!� !'*(��X ?*#�#-"(�.� +�3e� �* E��m3�

!& D��H3� B* 
�A& ��.�'*( l�$�@ ,��- ��$T 
Wh�"

)�-((�*( *� $H�@ /�3I.

References: __________________________________________________________ 

1.Rosemary T N, Michael W, George DO . 
Respiratory Effects of Chronic in utero 
Methadone or Morphine Exposure in the 
Neonatal Guinea Pig. Neurotoxicol Teratol 
2008; 30 : 448–54. 

2.Chaitali G, Nicola M.  Drug Permeation 
Across the Fetal Maternal Barrier. Mamm 
Brain Dev 2009; 110: 153-70. 

3.Nasiraei Moghadam S, Sahraei H, Bahadoran 
H, et,al. Effects of maternal oral morphine 
consumption on neural tube development in 

Wistar rats. Brain Res Dev Brain Res 2005; 
159: 12-7. 

4.Sadraie SH, Kaka GR , Sahraei H, et,al . 
Effects of maternal oral administration of 
morphine sulfate on developing rat fetal 
cerebrum: A morphometrical evaluation. 
Brain Res 2008; 99: 23-33. 

5.Kazemi M,  Azarnia M,  Sahraei H, et  al. 
Oral morphine consumption delayed lateral 
ventricles and chroid plexus in Wistar rat 
embryos. Kowsar Med J 2009, 14: 11-20. 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                               7 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html


?*��H3� � v3O�I L�� v��F' ���� $& E����� $K* /59

6.Nilsson C, Lindvall Axelsson M, Owman, C. 
Neuroendocrine regulatory mechanisms in the 
choroids plexus-cerebrospinal fluid system. 
Brain Res Rev 1992; 17: 109-38. 

7.Kirby ML. Effects of Morphine on 
Spontaneous Activity of 18-Day Rat Fetus. 
Dev Neurosci 1979; 2: 238-44. 

8.Guyton H. central nervous system. In: 
Bigdely M, Barzanjeh A, Ansari SH, editors. 
Medical Physiology. 10th ed. Tehran, 
Teimorzadeh; 2000: 535-671. 

9.Janina Skipor J, Thiery JC. The choroid 
plexus. cerebrospinal fluid system: 
Undervaluated pathway of neuroendocrine 
signaling into the brain. Acta Neurobiol Exp 
2008; 68: 414-28. 

10.Thomas SW. central nervous system.  
Shacor M. Chehreh A. Langman Medical 
Embryology. chehreh 2004; 463-517. 

11.Chodobski A, Szmydynger Chodobska J. 
Choroid plexus: target for polypeptides and 
site of their synthesis. Microsc Res Tech 
2001; 52: 865-82. 

12.Cserr  HF .Role of  secretion and bulk flow of 
brain interstitial fluid in brain volume regulation. 
Ann N Y Acad Sci 1988; 529: 9-20. 

13.Sargeant TJ, Day DJ, Miller JH, et al. Acute 
in utero morphine exposure slows G2/M 
phase transition in radial glial and basal 
progenitor cells in the dorsal telencephalon of 
the E15.5 embryonic mouse. Eur J Neurosci 
2008; 28: 1060-7. 

14.Fang JI, Wang Z, Ning Wu, et al. Effects of 
aquaporin4 deficiency on opioid receptors 
characteristics in naive and chronic morphine-
treated. Mice Acta  Physiol Hung 2009; 457: 
111-4.  

15.Nock B, Cicero TJ, Wich M. Chronic 
exposure to morphine decreases 
physiologically active corticosterone in both 
male and female rats but by different 
mechanisms. J Pharmacol Exp Ther 1998; 
286: 875-82. 

16.Fowden AL, Forhead AJ, Coan PM , et al. 
The placenta and intrauterine programmin. J 
Neuroendocrinol 2008; 20: 439-50. 

17.Nasiraei Moghadam S, Bahadoran H, 
Saeedabady S, et al. Oral administration of 
morphine delays neural plat development in 
rat embryos. physiol pharmacol 2008; 12: 
314-9. 

18.Wilson I, Gamble M. The hematoxylins and 
eosin. In: Bancroft JD, Gamble M, editors. 
Theory and practice of histological 
techniques. 5th ed. London: Churchill 

Livingston, 2002, 125-38. 
19.Fürs S, Hosztaf I. The chemical and 

pharmacological importance of morphine 
analogues. Acta Physiol Hung 2008; 44; 
1588-2683. 

20.Sargeant TJ, Miller JH, Day DJ. Opioidergic 
regulation of astroglial/neuronal proliferation: 
where are we now?. J Neurochemistry 2008; 
107: 883-97. 

21.Strazielle N, Ghersi-Egea JF. Choroid 
plexus in the central nervous system: biology 
and physiopatholgy. J Neuropathol 2000; 59: 
561-74. 

22.Meco C, Oberascher G, Arrer E, et al. Beta-
trace protein test: new guidelines for the 
reliable diagnosis of cerebrospinal fluid 
fistula. Otolaryngol Head Neck Surg 2008; 
129: 508-17. 

23.Khalili M, Semnanian S, Fatholahi Y. 
Caffeine increases paragigantocellularis 
neuronal firing rate and induces withdrawal 
signs in morphine dependent rats. Eur J 
pharmacol 2001; 412: 239-45. 

24.Collins LR, Hall RW, Dajani NK, et al. 
Prolonged morphine exposure in utero causes 
fetal and placental vasoconstriction: A Case 
Report. J Matern Fetal Neonatal Med 2005; 
17: 417-21. 

25. Zhu H, Barr GA. Opioid withdrawal during 
development: are NMDA receptors 
indispensable?. Trends Pharmacol Sci 2001; 
22: 404-8. 

26.Global Scientific Consulting LLC 15 Colton 
St Farmington, CT 06032, USA the Effects of 
Morphine on Cell Proliferation. Prug Drug   
Res 2000; 55: 33-80. 

 27.Lindvall-Axelsson M, Hedner P, Owman C. 
Corticosteroid action on choroid plexus: 
reduction in Na+-K+-ATPase activity, choline 
transport capacity, and rate of CSF formation. 
Exp Brain Res 1989; 77: 605–10. 

28.Wu LY, Chen JF, Tao PL, et al. Attenuation 
by dextromethorphan on the higher liability to 
morphine-induced reward, caused by prenatal 
exposure of morphine in rat offspring. J 
Biomed Sci 2009; 16: 106. 

29.Abdelmelek JM, Cottet-Emard JM, 
Pequignot  HB. Spinal cord monoaminergic 
system response to age and cold-
acclimatization in Muscovy duckling. J 
Neural Trannsm 2000; 107: 1175-85. 

30.Chi OZ, Hunter C, Liu X, et al. Effects of 
Fentanyl Pretreatment on Regional Cerebral 
Blood Flow in Focal Cerebral Ischemia in 
Rats. Pharmacology 2010; 85: 153-7. 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
01

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://ismj.bpums.ac.ir/article-1-239-fa.html
http://www.tcpdf.org

