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The structure of the trachea and lung of Siphonops annulatus was studied in ten specimens of rou-
tinely fed animals. The trachea is constituted mainly by incomplete cartilage rings lined by a res-
piratory epithelium (ciliated and mucous cells) with variable morphology according to the region
observed. A rich vascularization of this organ suggests its participation in blood-air gas exchange.
The right lung in this species is developed and the left one is atrophied. This organ is constituted mainly
by longitudinal septa formed by connective tissue, smooth muscle cells and blood capillaries. These
structures are covered by pneumocytes of one type only, which present cytoplasmic particles that have
been related with surfactant activity described in the lung of Gymnophiona.

Key words: Gymnophiona, Siphonops, trachea, lung, structure.
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As estruturas da traquéia e do pulmão desse animal foram estudadas em dez exemplares, rotineiramente
alimentados. A traquéia é constituída por anéis cartilaginosos incompletos, revestidos internamente
por epitélio respiratório (células ciliadas e mucosas), que apresentam características variáveis, de acordo
com a região estudada. A rica vascularização sugere que este órgão participe na troca gasosa ar-sangue.
Nesta espécie, o pulmão esquerdo é atrofiado e o direito desenvolvido. Este órgão é formado, ba-
sicamente, por pregas longitudinais, constituídas por tecido conjuntivo, músculo liso e capilares
sangüíneos, que se apresentam cobertos por pneumócitos de um só tipo. Essas células apresentam
partículas citoplasmáticas, as quais já foram relacionadas com a produção de substâncias surfactantes
no pulmão de Gymnophiona.

Palavras-chave: Gymnophiona, Siphonops, traquéia, pulmão, estrutura.

#$��
%���#
$

���������� 	��
�	�
�� �"�#
��� �$%$!� � � 


&'(�)*��)�
���
���
 �
��
���+
����,)�'�
���� 


�
*�����)������ ���
+��)  )��
+�+���	����� �����() �

-���+'��� ���,�����.
�.�+�
�����/)�����(���.
�

-����� ��� +�0� � �����(���
��� �(�
����
��
 	� ��

*�� ��� �
�.)*�+
�)�'�)��
��
���*�)��.� ���� �-���

 ��++���
����0�+)*�-���)���.+) ��.)��
.��-����-
���	

��.
� ��)���������� ���,���)��
���������0��)�(���

���'�+�0���������&'(�)*��)�
�.)� �������)���)�

����() ����#�)-����)�* �)������� ���
+�0����,�
�� 

�1��++(
��2�3���,�� �4$5!	� ��� ��� � *
*���-�

*�� ���������� �)+)��.
+� ���.�����)����������
.��



���+���	

3���*���������+����
�����)�������� *��
�)�'

 ' ��(�)������
(*��,�
� �� �*�� ���������"
�.� 

��467!���0��-��*��)�������.
���)���46�	���.���+'

�� � ���.�����
����� �).��(� ��'�-
 ���0��-�����

�����8.�++����*
*���,'�&)��
#)- #
9���
+�� #


��44:!	� 3��� �� �)+)�'� )�� ���� �8��
*�+()�
�'


��-
' �)������
(*��,�
��
 ��
��+'�,���� ������


���-
 ���.���+'���0��-���,'�;
 �)��2�;
 .�
+

��44:!	



Rev. Brasil. Biol., 60(1): 167-172


�8 <+�=7�#
�>
���
0+7?+����#
)>
�>
+>

����� -�� *�� ���� ���� �� �+� � ),�
����� ,'


�
+' �������� ���.�����)��������
.��
�
���+��� 

)������������	��
�	�
��� ������
���%�µ(� �.��)� 

)���� ����(,������(
����
+���
��*��(�� �
�,�����


�
+' � �
�������� �
������)���������.��)��)�����

.�++ �
�����  �� � ��������
��<����
���44:!	

	����#�&��$%�	���
%�

3���
��+�� *�.�(�� �)������������	��
�	�
�

�"�#
����$%�!�-����� ��	�3�������  �� �-������8��

��� =>� *
�
�)�(
+��'��� ��  )+0��� ��� ���"

*�) *�
���,�������� 
+�����
����(,������ ���


�'��)*��+�.��� ����3�.��)0���7���!	�?���
����-)

µ(� �.��)� �-���� �
�����-�����)+������,+���
��

��.� ��	��+����
��0�+'� �.��)� �-���� �
�����-���


�0
��
���)��
��)(
�)- #�� �
����)����()*)���.

��  �� ��� .��,���,'��) ����+����4=7!	�3)� ���'

������ ���,���)��)�������
+�
���
.���*)+'  
..�
���� 


  ).�
�����)�*�)���� ������*���)��.�
.���/.����

�;�/!� 
����+.�
���+���(���)� �-���� 
**+���


..)�������)��
�.�)���2�/��0�� ���44�!	�3���� �

)�� ��
� 0�� �� 
��� +)��������
+�  �.��)� � -
 

�(*)��
����)��
�,����������� �
������)������)��
� 

 ������	

����&��


���
�	���	

3�� �)��
��,���� ��������()����
������ ���
�

������
���-��������,����.
�� 	����� �
�������
0��
��

��:� ((� ��
(����!� ��,�+
��  ���.����� -�) �

��
(�-)�#� .)� � � � �����
++'� ,'�  �*���(*) ��

��.)(*+�������� �)���'
+����.
���+
���.)0�����-���

+)) ��.)���.��0����  ��	�3�� ������ ���
��
++'

,�.)(�� ��(�������������.
��
+�����)���@�� 	���


�����!	��� �������+������� ��)�(���,'�
�+
'���)�

�*����+�
+� ��  ����-�) �� 
 *�.�� 0
��� �-���� �� 

*) ���)���������)��
�	������������)����
��.)0�� ����

.
���+
������ �+
'���� ��)�(���,'��+
�������)��.�,�.

.�++ ���
��.
��*�� ������-� �)���.�+�
������ *�� ��

-����.�,�.�.�++ �.)��
������ (
++�;�/�*) ���0�

��
��+� ������ �
*�8��@�� 	�%�
���6!	��������*)���)�

.)0����������.)���.��0����  ����
���.)� �<����+'

-���)���.
���+
���������*���+�
+�.�++ �
���*�� (
��.


���*�� ����
�-�++���0�+)*���
���.)� *�.�)� 

.�+�
����,)������@��	�%!	�3'*�.
+�(�.)� ��),+���.�++ 


������<����+'�,����)��
+-
' ������ *�� ���
()��

����.�+�
����.�++ 	�"
�'�,+))��.
*�++
��� �
**�
�

������ �����)��,�+)-������*����+�
+�+
'����@��	�6!	


����
��

3�� �)��
��,���� �
������,����.
��)��)�����

��
.��
	��� �+����,�
�.��� � �)���
*�)8�(
��+'���>

)������������,�
�.�	�3����)++)-������ .��*��)��� 

)�� ���� ������ +���	� ��� � � 
� ���� +)��� ����� ��,�

���
(�����
0��
���%�((!� ���
����,��-�������

 �)(
.��
�������+�0���
����������
 �
�,+���� 
.


������+�0�+�)������+)-���������)������+�0��	����� 

,)�����)������)� 
+�-
++�,'�
�(� )*���()���(	

3�� � ���.�����*�� ��� ��-)�+
'�� �)��(� )���+�
+

.�++ � �*
�
����,'�.)���.��0����  ���
��� .
�.�

,+))��
���+'(*��0�  �+ ��@��	�=!	��� �������)��� 

��0����� ,'� +)��������
+'� �� *) ���  �*�
� ��
�


  �(��
��
��
+��� *) ���)�	�3�� �� �*�
�� �
++'

*�� ����
���+
��)����������������() ������)� ���� 

+�(������
�.����
+����.)(*+������,�9+�#�� ���.����

.
++��� ������,�)�.�� � ,'� "
�.� � ��467!	

�@��	A5�	!

3�� �� �*�
���0��������+�������
� ���� �)�

.
0���� � )(��)��-��.��.
��
  �(������+).
++'����


 *�.��)��
�.+) ��� ���.����	��)��������
+� �.��)� 

)����� ��)��
� ���)-�0���� �)-���
��
++�.
0���� 

�����.)(���.
��	�3���������,�)�.�� ����� ��)�,�


�()���.)�����)� � ���.������������.�
��
+�����)�

)������+�����@��	�5�!��,���������)�
�����.��)����

����
()����)�� �*�
+���+
��)� �����
  �(� �
�()��

������+
��
 *�.��
 �-��*�)���  �.
��
++'������� 

)��
���@��	A5�!	

3�� ����+
��)� �.
��,�������� �+��)������+)9

.
+� *�� ��.�� )�� +
���� ,+))�� 0�  �+ � )�� 


.
���+
���)� � ���.�����)��
��
�����
���)�� ())��

(� .+��.�++ ��@�� 	�7�
���$!	�3-)�)������0
 .�+
�

��+
��)� � 
��� �� *) ��� ��� )**) ���� *) ���)� 

.)��
������
�+
����
����'�
��)��� ����
���
�0����


�� ����)������@��	�5�!	�3�� ��+
����0�  �+ �
��

*�� ����*�
.��.
++'���������)�
+��8�����)����� �)��
�	

3��� ���'�)��+)��������
+� �.��)� � �)- ���
�����

.
���+
���
������� ())���(� .+��
�����
�� ��)�(

�+)��
���� ���.���� ��� *) ������.�
��)9.
��
+

����.��)�	� �)��� (� .�+
�� 
��� .
���+
���)� 


�����
�� ���.��
 ����
��
++'���� �B��
���<�
����'

���
�.�
��)9.
��
+�����.��)�	

3��� �*����+�
+� +
'��� .)0������ ���� 
�����
+

��+
��)��� ��)�(���,'�.)� *�.�)� �.�+�
����.�++ 

���<����+'������ *�� ���-����(�.)� ��),+���.�++ 

�@��	�7!	�3���)�������+
��)� ���.+��������) ��*�)��.��

,'�����+
����0����
����
��+'�.)0�����-����.�+�
���

.�++ ��,���.
��*�� ����
�.)�����)� �+
'���)��.�,�.

.�++ � )�� 
�� ������+
�� �)-� )�� .
*�++
��� � .��

��
� 0�� �++'�
���.)0�����-����*���().'�� ��@��	A$!	



Rev. Brasil. Biol., 60(1): 167-172

����������	
�	����
��
����������	��
�	�
� 
�2

Figs. 1A and 1B — Transverse section of trachea. Its epithellial lining is separeted from the cartilage by loose connective
tissue. Observe that the epithelial layer is thicker in the regions without cartilage. The cartilage ring is complete in the upper
region –A- but is fragmented in the lower region –B-. Toluidin and fuchsin. Fig. 2 — Showing the thick epithelial layer
covering the connective tissue and its thinning when over the cartilage. The epithelial lining is constituted by mucous cells
and ciliated prismatic cells. Toluidin and fuchsin. When enlarged and stained with PAS and Rosenfeld, the ciliated and mucous
cells are clearly visible. Fig. 3 — Longitudinal section of the trachea. Observe that the epithelial layer becomes thinner
when covering the cartilage. The PAS method stains mucus present in reduced quantity when the cellular size is reduced.
In C capillaries in close contact with the epithelial layer. PAS – Toluidin. Fig. 4 — Section of the mesopneumonium showing
the collagen fibers, fibroblast nuclei, arrowhead and cell branches asterisks. Observe the flattened mesothelial cells with
its nucleus arrow and citoplasm presenting numerous granular particles. Toluidin and fuchsin. Fig. 5 — Section of the pulmonary
wall covered with mesothelial cells. The asterisk shows smooth muscle cells. Two bulging cappilaries are covered with pneumocytes
whose nuclei are nested between them. Observe the microvilli in the pneumocytes surface. Toluidin and fuchsin. Bars of
Figs. 1A and B = 200 µm, 2 = 25 and 10 µm, 3 = 25 µm, 4 and 5 = 10 µm.
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Figs. 6A and B — Transverse sections of the lung in its upper region A and lower B. In A the lungenbronchus (LB) is clearly
delineated. The dilations of the septa contain mainly cartilagineous tissue (arrows). A and V show the opposing artery and
vein. Arrowheads show the mesopneumonium. The diilations of the septa in the lower region B are constituted mainly by
blood vessels and aggregates of smooth muscle. In this region the lungenbronchus is not clearly visible. Toluidin and fuchsin.
Fig. 7 — Section of the lung in a lower region showing an artery A covered with a thick epithelial layer constituted by ciliated
and mucous cells (arrowhead). In the upper region a segment of cartilage. PAS – Toluidin. Fig. 8 — Lung section show-
ing at right the lung wall followed by a segment of a septum that binds the wall to a dilation containing smooth muscle
cells and loose connective tissue. This structure is covered with cubic or flattened cells with scarce mucous granules and no cilliated
cells. PAS – Toluidin. Fig. 9 — Section of the lung septum. With 2 transversely sectioned capillaries showing the endothelia cell
nucleus (arrowhead) and two pneumocyte nuclei with their nucleoli. The pneumocytes with dark granules in their cytoplasm cover
the capillaries. Asterisk in the smooth muscle layer. Toluidin and fuchsin. Fig. 10 — Lung wall with collection of lymphocytes.
The arrowhead shows a plasmocyte. An arrow shows the mesothelium. The presence of aggregates of lymphocytes containing
plasmocytes suggests that structures with immunological function described in mammals lungs may also occur in this animal.
Toluidin and fuchsin. Bars of Figs. 6A and B = 0,5 µm, 7 and 8 = 200 µm, 9 = 10 µm and 10 = 25 µm.
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