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Background and Aim: A strong causal relationship exists between cigarette smoking and development of 
oral squamous cell carcinoma, so oral screening using exfoliative cytology has been recommended to 
facilitate the early diagnosis of cellular alterations in oral mucosa and silver staining (AgNOR technique) has 
been proven to be of value in the detection of incipient cellular alterations. The purpose of this study was to 
compare the argyrophilic nucleolar regions (AgNORs) count of cells collected from normal mucosa of 
cigarette smokers with that obtained from non- smokers. 
Materials and Methods: In this cross-sectional study, cytologic smears of normal tongue, buccal mucosa and 
floor of the mouth from 19 smokers and 19 non- smokers were stained for AgNORs. The AgNORs count was 
established on 100 cells. The count value of groups were compared and analyzed using the Levens, Paired T, 
Student and Factorial tests. Using P<0.05 as the limit of significance.
Results: The AgNORs were round and had a clustered distribution in both groups. The mean AgNORs count 
was statistically higher in cells of smokers than non- smokers (P<0.05). There was a significant difference 
between smears from the floor of the mouth and other anatomical sites in both groups. In this study, no 
correlation was found between AgNORs count and gender. 
Conclusion: Analysis of AgNORs suggests that there might be a correlation between the smoking habit and 
an increased rate of cellular proliferation in the oral mucosal cells.

Key Words: AgNOR staining; Oral exfoliative cytology; Smoking; Nucleolar organizer regions

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 18; No. 3; 2005)

������ 	
�� :��� :��� ���� ����� ���� ����� ����  !"#$%� �����&$%�$�  ��#$%� �'�(� ��)���  �*+ ,�� � -. /0!1� �(!2�
34�5 :6�78��99� �:6��!"$��  :78�:6;;�:6��<��
% ���$�*=� :shokufeh_shahrabi@yahoo.com

Archive of SID

www.SID.ir



  دكتر شكوفه شهرابي و همكاران در اسمير سيتولوژي مخاط سالم دهاني در افراد سيگاري و غير سيگاري  AgNORsمقايسه ميانگين شمارش 

�8

 ����"
#�$ % ���&�: 3�> ?!��� �
��@� � <�� AB>% AC !D$� )% *E�F�!D�% � !"�( 0!1� 0!G*( �%� ��H� I> �$!1� ?J�
�=�( %*�K%  A

�%*.% ?*"
!>*L � ��� 0%�2�high risk?%*>M$ � <(%  �� N*B� 0!1� O!P� � �
��( ,%*��Q5 ���) R�P#5   *S$ ?����
) -�2�5AgNOR (�� �$%�5�
��( A�
�% ,%*��Q5 	#C <�H �2V�)% ��� 0%�2� A>*+ W��X� �� .A@
!B�F�1 !> *Z![ �>!�)%� 

 \!V� 3�"$!�� A��!S�AgNORs���( �  ?!"�( *�L � ?!"�( �%*.% �$!1� �!�*$ O!P� )%  �� A��5 ?!1*�V(% ?!1�� �!D$% .
�()�� *%): A@
!B� 3�% ��@BS� / �!�*$ O!P� )% ?J�
�=�( ?!1*�V(%�] � ?!"�( �*. �]�[!$ A( )% /?!"�(*�L �*.  A

 � �� A=.*+ 0!1� 	C � A$�+ /0!>) -���5!$�\� )%  �!4=(% !>AgNORsM$ ���*+ ?���� . \!V�AgNORs *> *�V(% *1 � 
 ?��:: �!D$% ���( �� \!V� F^=K% � AgNORs0��)� _(�5  �*+ �� *1 �  ?!�� ?!1Levens /Paired t /Student t � 

Factorial ���  `��X5 � A��D5 %*�<.*+ .:�/:P<�2@� bB( 0%�2� A> �� A=.*+ *c$ � ?%�.
��	���$:AgNORs>  �*+ �� *1 �  A �@VD5 N*G !> � �*+ �G!S$ ,��)A��K?% (��  ��� . \!V� F^=K%AgNORs  �*+ � 

�2@� ?!�� *c$ )% ?!"�(*�L  �*+ !> A��!S� � ?!"�(��> %�) :�/:P<(I�2@� ,�!45 3�2dV1%� \!V� 3�> ?AgNORs � 
<�%� ��H� ?!�� *c$ )% *"�� A�[!$ �� � 0!1� 	C . \!V� � e2H 3�> �G!f5% /A@
!B� 3�% �AgNORs�#$ <.!�  .

�+��,-��.: �(*> AgNORs 0!#$ A@
!B� 3�% � �%�AC <(% 3�V� AB>%  3�> ?%F*E� 0��(%*4�
�*� 0%��� g�%�.% � !"�( 
���( � �
��(?!1��!> A=�%� ��H� 0!1� O!P�  .

����/�% �$:M$  ?����AgNORsI�$!1� ��5!�
�4�C% ?J�
�=�( I!"�( �!V@=(% INucleolar Organizer Region (NOR) 

)1384سال , 3شماره , 18دوره (درماني تهران , جله دندانپزشكي دانشگاه علوم پزشكي و خدمات بهداشتيم

�&�0&
Squanous Cell Carcinoma (SCC) 3�*=@�!� /

 0!�$% � h�!� 0!G*( 3�V#� � 0!1� i�K�> ���5
W��X��� ���) 8/�( 3�*=V�� )% ��� !"�( � �C!f25 � 

> 0� -�J�
��5% `�%�� A�� !V��2��)� .(
 ��% �G A> /?!V�> *1 0!�� <�H �!+ 3�
�% ��

�� 0� ���) R�P#5 ��!>)6(> R�P#5 <�H 3�%*>!2> I A
 ?*"
!>*L  ��� 3�*=�> /0!1� 0!G*( ���) � h���

)screening (> ��$ � 0!1� 0!G*( A> �@=�� �%*.% A ?*�+!C
 *BK iC /0%)% /h�*( / �!( ��� 0%�2� A> ?J�
�=�( \�

 <(% �VH!�5 *�L �);( \� 3�% )%  �!4=(% AC 0!2dV1 I
 i[ 0�*+ ��2�(!C � ?)^&��� ���) R�P#5 <�H

%�.% <(% A=.!� g�); .(
 ?%*>M$�� *�V(% ?���� )% 0%�5?!��� �4�=P� 

��V$  �!4=(%I �*>!C ?J�
�=�( � j%*�K% AC ��!��� A�VH )% 

M$ /<(%  �*C %��� \� !�  *S$ ,%*=�$ ���X� !> ?����
AgNOR*��  ��!>)7�k.( A> ��(�� �[%�$ \� 3�% � 

NORs†M$ A=�1 � �� ?����$���) k/7.(NORs/
l*@�AS�[ F )% ��!1DNA !�$� )% �!@.�G A> AC �2=�1 

RNAAP�$ �!��)�f�  ?%�*>����� A> *D2� <�!�$ � � 
�� 3�m5�*� �=2(��� .NoRs3�m5�*� !> O!f5% �  ��!1

 *S$ /-���(% )%  �!4=(% !> AC �2=�1 �$�=��1 *�L � <(��
\�M$   *S$ ?����)AgNOR (>!���  �1!#� `�2�!>

)k/7(I <�H �EK!� ��K /A=�1 � O!S$ 3�% <S�S[ � 
�� W��X� �
��( ��5%*4�
�*� <�
!@.�$��) k/7( .

 n�!=$ �%� 0!#$ ?��@=� ,!@
!B�lVC ��
!$� AC �$% � �
 �4�CAgNORs�� g�� 3�VP5 � R�P#5 � �$%�5 ��+�

i(^��m$ )% ?!��>��!> �2���( !1) 7��6.(!> 3�% A> AH�5 

* Argyrophilic nucleolar organizer region
† Nucleolar organizer regions

Archive of SID

www.SID.ir



)1384سال , 3شماره , 18دوره                ( تهران          درماني، دندانپزشكي دانشگاه علوم پزشكي و خدمات بهداشتيجلهم

�6

 A2��) � ?���@� !��> ,!@
!B� 0�2C!5 AC\� )%  �!4=(%
AgNORs \%�+ 0!1� ��5!�
�4�C% ?J�
�=�( � �  �

<(%) �;/k( /A@
!B�F�1 !> *Z![ �>!�)% \!V� A��!S� � 
AgNORs���( � A��5 ?!1*�V(% ?!1 i
!( O!P� )%  ��

�L � ?!"�( �%*.% 0!1� 	C � 0!>) /A$�+ ?!"�( * �!D$%
�� .

�()�� *%)
 o�VD� � /�P�!5 �1�*"V1 A@
!B� 3�% �69 !V�> 

 *�) �� A>  �*+ *1 AC �$�� W!P=$% ?!"�(*�L � ?!"�(
�$�� i��S5 0!$) � 0%�*� ?!�1�*+ `�!�  �*+ .8: !V�> 

 � �*��9�$��> 0) !V�>  . � ?!"�(  �*+� 0) 0%!V�> �%�@5
i1 !> ?!"�(*�L *>%*> )]*4$ (��>  .  �*+ � �2( A2�%�

 ?!"�(;:�;9 �!( ) 3�"$!�� !>;��!( (  �*+ � � 
?!"�(*�L;8��8 �!( ) !>  3�"$!��;��!(  (��> .

 `�!� ?!"�( 0%�*�  �*+�:�2( A2�%� !> *4$ 
6���� �!() !> �2( 3�"$!��;;�!( (��>  . ?!"�( �%*.%

 `�%�[8:> � )� � !"�( p$  `�%�[ ,�� A�� �!( 
��  �!4=(%�$�*C . / �*+ �� *1 � q�1� 0%!V�> )% -

 -�V=��( ?!��!V�>�2=�%�$ �$!1� `K%� �2�
!> A2�!@� � � 
 ���J�
�5!� A@�!Z q�1 /0!1� O!P��#$  �1!#� *1!r A> � 

�� *c$ A> �@�fG � i
!(��( . � e2H *c$ )%  �*+ �� *1
 <S>!B� i1 !> 3(�2=�%�.

 � A@
!B� 3�% )% F�1 0%!V�> ?%*> /*�V(% A��5 )% `f�
��  �%� b�Z�5 0� ��%�. . )% �1!4� <�!Z '�C )% e�

 0��#C � �
�V@� W� _(�5 0%!V�> 0!1� ?�#=�� � !V�>
 �[%�$ �(*> � *c$ ��� �[%�$ ?� ��%� A> )!+ A@B� -�
A( _(�5 /��%sL ,%t ��H� ��� )% 0!2�VG% � *c$ ���

 ���Oribrush-�  F*E� !>)�u�( <K!( ( )% -� *1 )%
 %�D� � A$!+%�H �G A> /0!1� 	C � 0!>) /A$�+ O!P� �[%�$

�� A��5 *�V(% . AC ��> ,�� 3�% A> !C \�Oribrush

 *c$ ��� `X� ��:��� <(� !#. � ��  �%� gK*v !> 
bB( *> �"$ ��*� �$)�(*( � �� O!S$ AC ��> ?�� A>
 A�[!$ !5 j!f�*S5 AC ��� `�![ 0!2�VG% !5 �$�� %���� O!P�

���( /A�!� ?!#LhVH �
!��=��% ?!1 �� ?���$% . q�1 �
A$�V$ )% �%�C?%�*>�#$ �!D�% ?��*$�K !1I *1 e&( 

Oribrush �w ?� *> /��K �����5!$� A�[!$ A> O�>*� 
A#��� '�v*> ?%%� `f� )% AC ?��V5 � -#K ?%  !V� 

���( A��!.^> � ��  �*=�+ /��> �w bB( � ��H�� ?!1
 ?*&(% _(�5Pathofix)  ��$!5% ?�![]�%0%*�5 /� 0%*�% 
Padtan Teb ( A��!. A>8� *yC%�[ !> � ?*=V�=$!( 8 !> 
 ?*&(% !#.<>!z�$��  .

 '�G�%� 0%!V�> ?� *> `V� 3�% <(% b�Z�5 A> �)w
A@H%*� �22C ?!�#P> A>  � 0!1� ?!��!V�>'�(��(!2�

����&$%�$�  ��#$%� 0!1� � -. ����  !"#$%� A> A=�>%� 
����� �!D$% ��� ����� ���� ��.

 ?!1*�V(%<>!z ��/\� {fG ,!@
!B� � �%�$!=(% 
��f�M$ <X5 ?����AgNOR�2=.*+ %*�) k/�(. ���X� 

M$ <�H ��!�$ `�!� ?����-� 3�5wJ iD[ 8 % �
�X� -��*.��(% ��� % ���  *S$ ,%*=�$ ���X� iD[ �: %
��>I `K%� � �S.% ,�� A> %�=>% !1��^(% AC ,�� 3�% A> 

 /<&�� _(�5 � �$��  �%� %*� ?*=� F*r -�6 !� ; )%  *B� 
�� A=P� !�$� bB( ?� *> *c$ ��� ���X�I e&( 

A#�� \��� -� _(�5 !1��^(% A> � �$��  �$!��� ?%
 ,��6: ,%*[ AH� � AS��� ;� � � �%*"�=$!( AH� 

�$�� ?%��"$ ���!5I 0� )% e�A#�� \��� ��%� A> ?%
�� A=�%�*>I A=�� *BS� W� � !1��^(%  �$�� _(�5 �

Xylene -� � � A5%��1� synthetic medium / <$!�
�$��.

 \!V�AgNOR ?� *> /*�V(% *1 ?%*> �:: ���( 
 !> �2+�>!V ���::*>%*> 3L� _(�5 i#v �(�� 

immersion \� {fG � Crocker �!D$%  ��)k(I 3�% A> 

Archive of SID

www.SID.ir



  دكتر شكوفه شهرابي و همكاران در اسمير سيتولوژي مخاط سالم دهاني در افراد سيگاري و غير سيگاري  AgNORsمقايسه ميانگين شمارش 

�;

 � AC ,��AV1���( /!1*�V(%  !�$� A=�1 � AC ��!1
 `�%�[� ��� AgNOR) M$  !�( O!S$ ,�� A> ( ��H�

 O!S$ /M$  !�( O!S$ \!V� <�H � ���*+ W!P=$% /<�%�
C ��!�$� ��$ � `S=�� � �*42� `E=� � �@VD5 ,�� A> A

 A=.*+ *c$ � �[%� -� ,�� A> �%�C *1 /�$��> i1 A>
�$��I �%�@5 3�"$!�� e&( AgNOR � �:: ?%*> ���( 

 � 3�"$!�� ,�� A> \!V� n�!=$ � Af(!X� ��^(% *1
!�@� F%*X$%�> ! 0� �%� I� )%  �!4=(% !> A@
!B� 3�% ?!1

 ?!�$��)�Leven's /Paired t/Student t � Factorial

=.*+ %*� ?!�� `��X5 ����2 .:�/:P< bB( 0%�2� A> 
�2@��� A=.*+ *c$ � ?%�.

��	���$
 /!1��^(% AV1 ����(�*��� �(*> �AgNORs � 

 `>!� �*+ A��![ !> � M$  !�( O!S$ ,�� A> � A=�1 `K%�
�$��> <�| .AgNORs���( �}@> �  �*42� ,�� A> !1

 � *"�� �K*> � � %�D�)?!"�(  �*+ � ~�EP> ( A>
5 ,��D �@V(clustered)�$��> i1 A> `E=� !� � 

)`�� ?!1��6(.
 \!V� 3�"$!��AgNORs���( A=�1 �  ?!1

 0!>) O!P� ?!"�(  �*+ �G!P�k6�9/:±977�/k O!P� /
 A$�+k6:k/:±�;�6/9	C O!P� �  0!1�:8]7/�±96��/]

A��!S� � AC ��> \!V� 3�"$!�� !> AgNORs A=�1 � 
���( ?!"�(*�L  �*+ �G!P� ?!1)0!>) O!P� :
;]66/:±8�;;/7A$�+ O!P� / :7�;:/:±8�;k/7 O!P� /

 0!1� 	C7888/:±k]87/7 (> A�2@� �G��> *=#�> ?%�
):::�/:P=( /) ���H�.(

 -��45 A> ?!"�(*�L � ?!"�( ?!�1�*+ A��!S� �
2@� AB>% ��$ e2H� �%�@5 3�"$!�� 3�> ?%�AgNORs � 

���( A=�1 ?!"�(*�L � ?!"�( 0%�*� 0!1� �G!P� ?!1
 �� <.!� ?!"�(*�L � ?!"�( 0!$) ��$ �):::�/:P=.(

 �����AgNORs��	
 ������
 ����� ��  ��
 ���� ���
 �����
 �� �� �� ����  !)1000 ×AgNOR stain,(

 ���%�AgNORs��	
 ������
 ����� ��  ��
 ���� ���
�����
&�' �&� �� ���( .*� �&( + �+,-� ��.�,/��0 .

)1000 ×AgNOR stain, (

 ���1�AgNORs��	
 ������
 ����� ��  ��
 ���� ���
�����
 �&� �� �� ���( .0 ��.� � *2�34 5��67
8 *9&0 +

0 �:�; �8 ��� �0 �<�� 5��6*� =,�� ,��� .
)1000 ×AgNOR stain, (

Archive of SID

www.SID.ir



)1384سال , 3شماره , 18دوره                ( تهران          درماني، دندانپزشكي دانشگاه علوم پزشكي و خدمات بهداشتيجلهم

��

 ?!1��
!$� )%  �!4=(% !>Factorial /`�%�� `X� � !"�( 
> Av �����5!$� A5 /*"��V1 !> Av � ?�%*4$% ,��� *�z

�2@� \!V� *> ?%�AgNORs���( A=�1 �  0!#$ !1
�$�%�I 3�2dV1 ?%*> \!V� 3�"$!�� ?!�� �(*> 

AgNORs��5!$� �[%�$ �  /0!>) ?%�*> A$�V$ 	�=P� ���
> 	�=P� �G!P� �[%�$ 0!1� 	C � A$�+ A �� A> �� ,��

0��)� )%  �!4=(% !>Paired t=.*+ %*� `��X5 ��� �2 � AC 
 �%�@5 3�"$!�� /?!"�( �%*.%  �*+AgNORs> A=�1 �  A

�2@� �G ��> *"�� �[%�$ )% *=#�> 0!1� 	C A�[!$ � ?%�
*.%  �*+ � � AB>% 3�V1 ��$ ?!"�(*�L �%<�%� ��H�

):::�/:P=(/) ���H�.(
 \!V� 3�"$!�� � e2H 3�> AB>% �(*> �

AgNORs ��
!$� _(�5 factorial/`�!� Av e2H > A
��!�25 !>  %*V1 Av �`�%�� /�����5!$� A�[!$ � `X� /!"�( 
5 ��!.� \!V� 3�"$!�� *> *�zAgNORs A=�1 � 
���(P� ?!1��> ?!"�(*�L � ?!"�(  �*+ �� *1 �G! .

�+��, % 12�-��.
 -�2�5 )%  �!4=(% !> ��@=� ,!S�SX5 �AgNOR /

 �%�@5 3�> �"=�fV1AgNOR ��5%*4�
�*� <�
!@. � A=�1 � 
#2� !> ��!1���5 `y� 	�=P� -�J�
�5!� ,!@�!Z � ���(�

 -�=�(�$^� � �
!��=��% \%�+ <(%  ��)�:��6 .(
 �%�@5AgNORe�@2� /A=�1 �  0��(%*4�
�*�  �22C

 /�V�K�> 0��(!��4�$%*5 /�
��(tumor grading )!=(!=� /
0� -�=(�2+�*� <�@Z� � ���5 ��� /���5�� ��!>) �8/](I

A@
!B� � 3�2dV1 \!V� /?%AgNOR>  A 0%�2����
objectiveAH� � ?�2><.!>�=K!2�Actinic Keratosis

ACg�� A@�!Z -� <(% �$!G*(/> AA=.*+!C <(%  ��
)�6.(

M$ \� ?!�%�� )% *S$ ?����/ �!(  -� � 0��>
A�[*� 0� 0��> ?% <(%)� (�*"�� 3�% �� AC � % 0� 0%�5

-�2�5 !> ĵ f� AC ?J�
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