
���������	
�������������������������������������������������������������������������������������������������������������������������� ����������������������������������		������������������������������������������������������������

� ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������		���������� ��!�"���� 

�#$���%$����&�'(�)$��

�*+,-'.�!��!/��*�'-�����0�'.�'	*�'#.�1�.2����.3*�#-�45��+��*�#3���������

����	
���	���5-!#3��*6�!	*7�.!�8'.*��5!��*�'44!��'�

'�	��1��'2'	�**
��
��-��7�12'

9
�'�7�!!44*��1��!!44*�



�

aDepartment of Zoology, Fatima Mata National College, Kollam, Kerala, India 
bDepartment of Animal Sciences, Central University of Kerala, Kasaragod, India 

cDepartment of Computational Biology & Bioinformatics, University of Kerala, Kariavattom, Thiruvananthapuram, Kerala, India 

'5	.�'#.�

.)�� $:$��&("���$�� ����"�$�� �� ��&("����� 9;� �)�� &�""�� <����;�� ���� &(��� ��=>0=�'.���� ��0'�� �� ��� ����?� $@�

$:$��&("���$���?%�����������:�"�
�""��$�
����������"�
��$
)�:�
�"�&��������%�$A����&��)�����A��&�@$�
��@$���)������%$���$@�

�$�����@�)�&�""�����<����;��.)��%�������(�;��A�"(������)����
=
��0

=
�'.�����
��A��;���0'�������?%���$������)��<����;�$@��)��


"�:9��&�%��
)��������� ����	
���	��� �?%$��� �$���@@������ 
$�
�������$�� $@�B�����9$���� �::$���� ���� ���� ���C4��::$��(:�

("%)����� @$�� ��� )�� ���� �(���&��
$A��;� ��� 
"���� @��)B����� @$�� ��$�)��� ��� )��� .)����B�� �� �&��@�
���� 
)��&�� �����=��0=�

'.�����
��A��;������?%���$�� ��� 
$���$"������::$�����?%$���@��)B��������%����@�)��.)��B������9"$����:$�������� �)��

�::(�$���
��A�� 9���� ��� D���� <7�� ��� �)��<����;� $@� @��)B����� ���%���� %��
)� ���� �::$���� �?%$��� &�$(%���0'�%�$�����

�?%���$����B�""���%�
�@�
��
��A��;����<����;��&��@�
���";���
����������)��/8����9���.)��%��:��;�@(�
��$��$@��)��<����;����

@��)�B���������$��?
������?
��B������B)�"�����9$�9��&�:$��$@��)��@�"������$"(����.)��"$B�"�A�"�$@��$�����@��)B�����B��)�

)�&)��� ��=�� 0=�'.���� �
��A��;� ��� <����;� $@� �)�� �(�;)�"�����"�$�� %�$A���� ��� ��)��
�:���� $@� ���9$�9��&� �(9("��� ��#"�

�������� @$�� "��&�� A$"(:�� $@� (�����;� $(�%(��� .$� �)�� 9��� $@� $(�� <�$B"��&��� )$B�A���� �)�� %$���A�� 
$���"���$�� 9��B����

�����9(��$��$@��0'��
��A��;�����%�$������9(����
�����<����;�$@�'��9�������%$����$�B�����9$�����::$��������)��9����

��:$��������)����@$���)��@������:���.)��%�������(�;�
$�
"(����)����)��
"�:9��&�%��
)�
����$"������@���";�)�&)�"�A�"�$@�B�����

9$�����::$�������("���&����
$:%����$�;�:$��@�
���$��$@�9$�)�);��$�:�����"�����:���9$"�
�%�$
����

0*28!�7	��Na
+
K

+
ATPase, Kidney, Osmoregulation, Anabas, Western Blot 

 The aquatic environment is particularly sensitive 

to the toxic effects of contaminants since a considerable 

amount of the chemicals used in industry, urbanization and 

in agriculture enters marine and other aquatic ecosystem 

(Osman,et al., 2009). Ammonia is the major nitrogenous 

excretory product that is lost from the body across the gills 

to the aqueous environment, in teleost fish. Fishes tolerate 

ammonia and are able to maintain their plasma ammonia 

levels within a range (Mommsen and Walsh, 1992). 

Freshwater fishes excrete ammonia whereas ammonia is 

converted into urea in sea water fish (Frick and Wright, 

2002). Maintaining an internal environment with stable 

conditions is essential for animals to survive in a variety of 

habitats. The osmoregulation of teleosts is regulated by the 

gills, kidney and gut. Na
+
K

+
ATPase (NKA) is a crucial 

primary enzyme expressed in animal cells to create an 

electrochemical gradient providing the driving force for 

ion transport in osmoregulatory organs, including fish gills 

and kidneys (Yang et al., 2016). Therefore, the present 

study focused on the kidney NKA expression of the 

freshwater fish, when exposed to water borne ammonia 

environment. 
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 The experimental animal used in the present 

study is the Climbing perch, ������� ����	
���	�, Bloch 

(1792). Perch of both sexes weighing 45;50g were 

maintained in large tanks and fed once a day with 1.5% 

body weight commercial fish feed. The specimens were 

given prophylactic treatment by bathing twice in 

0.05%potassium permanganate solution for two minute to 

avoid any dermal infections. Before commencement of the 

experiment, the fish were transferred to glass aquaria(20L) 

and kept for two weeks at water temperature 28±1
ο
Cand 

photoperiod 12hL:12h D cycle. Twenty; four fish were 

divided into 4 groups of six each and placed in separate 

glass aquaria. The fish of group I were freshwater control; 

group II and III were treated with10 and 100CM 

ammonium sulphate for 48 hr respectively. The group IV 

fish were first kept at 100CM ammonium sulphate for 48h 

and later kept for recovery in clean freshwater for another 

96 h. Feeding was stopped 24h prior to sampling. 
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 After the treatment, the experimental fish were 

anaesthetized in 2;phenoxyethanol (SRL, Mumbai) and 

blood was collected from the caudal vein. The fish were 

then sacrificed by spinal transsection and kidney tissues 

were excised and washed in ice;cold 0.25 M SEI buffer 

(�H 7.1) and kept at ;20°C. 
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