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و تحق  قاتيواحد علوم

پايتعهد نامه اصالت رساله يليان نامه تحصيا

ايدكترا/ وستهيارشد ناپيدانش آموخته مقطع كارشناس�اد���ی��
	�ر نجانبيا يتخصصـيدكترا/يحرفه

 از رســـــاله خـــــود تحـــــت عنـــــوان 18/11/1390خيكـــــه در تـــــار� یـــــ����ــــ�ژ�� در رشـــــته

�ر�ـ"���ون��ریـ�ن (�و)ـ�ـ�'&�رو$#"!ـ د �� 	
 Acipenser stellatusو ازون �ون Acipenser persicus +ـ

".-,ر��ی�

مينوسيام بد دفاع نموده��/.و درجه20با كسب نمره :شوميله متعهد

اين رساله حاصل تحقيا-1 و پژوهش انجام شده توسط و در مـوارديق يكـه از دسـتاوردهاينجانب بوده
پا( گرانيديو پژوهشيعلم وياعم از ، كتاب، مقاله رو........) ان نامه و هياستفاده نموده ام، مطابق ضوابط

و سا ، نام منبع مورد استفاده اميموجود و درج كرده .ر مشخصات آن را در فهرست مربوطه ذكر
هـيدرين رساله قبلاً برايا-2 ، پـا(يليچ مـدرك تحصـيافـت ريسـادر)ا بـالاتريـن تـرييهـم سـطح

و موسسات آموزش عال .ارائه نشده استيدانشگاه ها
و هرگونه بهره برداريچنانچه بعد فراغت از تحص-3 ، ثبـت اختـراعيل، قصد استفاده اعم از چاپ كتاب
ا....و .ميمربوطه را اخذ نمايواحد مجوزهاين رساله داشته باشم، از حوزه معاونت پژوهشياز
ز-4 مـيخلاف موارد فوق ثابت شـود، عواقـب ناشـيمانچنانچه در هر مقطع و واحـديپـذياز آن را رم

ايدانشگاه و در صورت ابطال مدرك تحصيمجاز است با و مقررات رفتار نموده اميلينجانب مطابق ضوابط
.نخواهم داشتييچگونه ادعايه

و نام خانوادگ  �اد���ی��
	�ر:ينام

و امضاءيتار :خ
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�/M�T �� D$�M��� ��/Y8� 	�p����
S. 0!"�3�5 ��"�?� 0���

 �S/�
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����"�(DTAB) �_�� �Y8� 	/T ��
-_|M8���.
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- 9���� $����� ���#� ��/��+,_!) ��+.����/	S�F� ���#� �$ �b �
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� �O�# ����� 9"�.



�

>XY�	��	(�
	)�	���	� 
	��	�(

WXZXW,�G�"��(	�/=�� � [�������	��	( [�
	


��������- D$�/��)Acipenseridae – Sturgeons(����
��) �S�S� ��)(Animalia ����$ D�&� ���( ,

)Chordata(D$� ,���/#��( ���� ���Actinopterygii)(,�����- �������7L()Acipenseriformes(��

�8(��.�� $��."���$ D$�
��� 90#
��7#"$�� 'D��� ���E�"�@ �"���+- ������ �$"=�$
�

�8��� .�"�����- �<( �� D$�
��� 9/��)polyodontidae ( �"�. D$�
��� R/S�� ��/��.� 9

)chondrosteidae ( ����� �� >S���0�����-������Acipenseriformes  �8��� .�"D�7# �� ����� 90

� $���-"$�0�� �����0�./S���� ����� �
. �$/.���x ���j���
F���)chondrostei ( �P ����$ ���@

���$0�$ �����.�L( ����#/;�� |F� �P ��� >�"�"+P � �-���$ ���� 9/�% |F� �� �- D�/"8���� �5.

��� D$�
���/��� ��"��0���$0� ��( �� p8) ��&a"� ���8(��)��
/� ,ef�e ,�@
G� ��/Y��� ,ef�w(:

•p8)./V����Huso:���$0D�
%0<� ,$�1/�� RS0�7� ���$ � 9&%�c�!� VL( 

��� ���
� �/ 
�
P�� ���(��.

•p8) �����-�Acipencer:���$0D�
% 0<� ,$�1 ;
���/�� RS0���$ � ��# 'P

Ra
P ��<�� ��� ���
� �/ 
�
P�� ���(��.

•p8)D�
%���% : Scaphirhynchus ���$0� �� 9&% D�
%(�/- �/,!�$ �@���� �8S�

���$0��
F��� J�=MA����(�� .�"p8) 9"���� ���
� �@�./ 
�
P�����(��"J�
A �$ �

�P �(� $
)����� D$�P.

•��� D�
%���% p8)Pseudoscaphirhynchus:���$0(�� �� 9&% D�
%/- �/,!�@��

�$�D�-
P �7��P(
%/��
F��� J�=MA �� D�( D������8(� .�"� p8) 9/!"����
� �@�.

���/ 
�
P����� �(��"�P �(� $
)� J�
A �$ ����� D$�P.

�"��� 9/�����$0
��1/"�� �0e.���x��?� �$ � D$
�"��� �� ��/�� D$� ��0���$ �-;��0J�A�E���

��������� �� D���� D$��"���� �F0�@"���8���.?=-/�� �P ��� D$�$ ��+� J�?� �&�5 �SL/��+

�� �
S� V��(0��
F������ �
S� � ���0.���x����P �<��0�8��� ���$ �� .����8�"�� �&�5 D$� 9

���/��
F��� ���.���x����/��� ���$ �$ � D�/��
F��� ���� ���@�1/��� )�@
G���/Y��� ,ef�f(.

� D�
1".���x �SL�� � ��Y�) ��� 9��&�5���)��
/� ,ef�e(.

1 Ganoid 
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+F��� ��"��� 9/�&�5 �$ ��0�$ �
("1��� ������ �88P�'F- �&) �"!0:5 $��� ��� � $�� �

(/�"� �� ����$�� 9�+F� � ��
(�$"( :5 �$ �3/�"� �� BE� � �� ����$�� 9�� �������.� ��"9

. p8) �$ D$�
���/��� V�Huso �����- ��Acipenser �� :5 �$0�$"�!� �a�"� �.��� $
(

��� �)��/�8��� :��P |+�5 �  
�
P�� .. p8) �$/��� V��� ��+x0++�5�<�a '&�/B?# �$ � D�

�"$�Y"a R/9"1$�
��- ��� $��5��88P .��� $�1 Z
?� �� D�-
P �&�5 �$ D�
% .� ���$/S�� c�!�

�7��<� � VL(/�8��� �
�� 
S&% �� �� V)��
/� ,ef�e(.

WXZXZ)	Q\ ��1"]+6 �	��	(")Acipenser(

� ���"��� 9/+P ��/P�$ , ���$ ,D��(
% � VL(/�� D�w$�"�
T 	��� �7% ��0��
F�����P ���

"$� R"�+% �&�5 	�$� �$ ,"% 	
S&�"$� �$ �"$ 	"�L( �3��8��� .� �$/� 9"$� 9"���$ ;
��� �� 	

��03��)�� � c�!� � Ra
P/�&0��
F������
%�$ '^8���"�30� D���+��$
( 

)Probst and Cooper, 1955(.� D�
%"��� 9/+P ��/F� ,D��T���"� � 'P �/���% |�"���.�
��

.���x �� D�&����
F��������&��� �$ �P0;�� ���( $��� ����"�  $�$
(

)Bemis and Kynard, 2002, Birstein, 1993, Carr et al., 1996, Vladykov, 1955 ,

���.��� ���"�<�� ,ef�t(.�+% �����<?# |F� �$�$��$ ���@ ��� .���/� ���� ���( 9/� �80�
� � �F�

-/��� !.(
% ��/�� �7% �� D�0��
F������
% �+8� ������ .� ���
��� ���$0�,"�"�� ��# �$ � 9

$��$ ���@Q��� �$ �/�
T�� VL( �� �P ����$ ���� 9�S��@ ��/� �$ D�M� V��$ �$ 
S) {�T �� |&) �"�

��� �� .� �$"� D�
% �"��� 9/�&a ��<�  �� �� D�_�� $�# �/O�# �
T �� V�
S) �$0$��$ ���@ ���$ .�$

�� {�T ��"� ���
� R/8�$��$ $
)� {�T ���� '+a ��  �?� .�"��� 9/+x �@�. �����"� >S� �

�&#��(0�"+x 9��l�8��� )���.������"�<�� ,ef�t ,��
/� ,ef�e(.�$ �������P������ ) $�
)��(f

��1 � ������ pS. '�0�
�0
��1 VL(/"�� �0$ �&�5"� D��$
(

)Bemis and Kynard, 2002(.�� {�T �� �$"++�5 {�L( R�++�5 �
%�� �P $��$ $
)��

��� D���(
% �� �5.�"��� 9��SL�� ���.���x���
F�����A�E��� �&�5 ��Y�) ������� ��� ����$

.���x���� .1���� I��F��� �$"��� 9/$ ��"� D��$
( .P/I�<-�� D$�� �� � D$�� �&�5 �$ �8( ��

$��$)Bemis and Kynard, 2002, Birstein, 1993, Carr et al., 1996, Vladykov, 1955(.

2 Branchiostegal rays 
3 Heterocercal Caudal 
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��� �$/� �� >S��� ��"� ��+x p8) 9"� {�L( �� ���a �/�� ���P 90++�5�<�a/a � D�/1$�
� 9�

�+x�"� $��5/$ �&�5 9"�� D��$
(.

O�# �
T �� � D$
� ��
�� ���$ {�L(�� �$"@ �� ���� ��.�1 ��� .� �$"��� 9�<� ��/�?- �� RS"�<

� ���
���0����$ $�1 Z
?� � ���.
�����- p8) �$/�� ��+x ��0++�5��/�8��� VE�� '� �� $
� 9.�/�����- ��+/����$�� �� �)�&� ��"�

�
���$��5t���8(�� � �P/� �$ ��+/���( D�L��D�( D�8P��% ��� )v.i.kozlov, 1376(.� ��
�#"9

���/���/��+"'P��- 9��D��@ J7. >T�8� �$ �$"�!� �a� �$ � ����$$�� ��1�1 ,9Y- ,�3�� ����$�� ,

��
P � ����� $"� D����
( )�7A�!"��% ,ef�l(.

A/��&�5 3(
1  �$ ��/��+a �� �cmeh ��+a � ���� ���� �
EF�cmew �
EF���"������-/��

� J�
A�1/$�.�$ �$ ����$�� ��#"$� �� �"{�T �$ �$ :
a ��  �$ �� �$ � $����  �$ �� 	

;�� ���@ � D�( ���� ����$���"�% � ��.�1 ���@ :5 �
� �$ {�P ��  �$/"	P �$ :�� �� �5 9

� ���@ ����$���1/$�.

./��� V���� ��- ,���� ���� ,���� D�@ ,�����)��<��a(��� ,�(/Bw��
1 -�����/�� :5 ��0

�$"�!� �a��8���,�P��� �P ���� D�@ � ���� ���� ��
1 �$ V��P ��( ��/� �$ ����
� $�
� ��"����� 9

� D�8�� ,�8����8P/'.

WXZXZXW
��� ��B )�	��	("��!��") (Acipencer percicus(

�/� D�/8�j�
P��$j-/�"*j��� ��-��"����j��� ���j�������"��j���� ���� ����"��� 9���� 

�� �
+P �$ �P0(��/� ��P �� �!� ��$��.��� �$/���%/��L�,����8�P�- �$ �/�������5 �$ , ,"��Y

��������@�!@ �$ ����%���L�����/� D��$
(.�"��� 9�S3�� ���� �$/��Persian Sturgeon 

� D���
��$
(.��SP���� �� �P �

����persicus % '�/� ����"��� 9��
8) �!� �$ D��# �

���

���"� V��
� Db"���"� �.��� $
(Acipenser persicus ���/��� D�( D�

)Kottelat and Freyhof, 2007 ,���.������"�<�� ,ef�t(.

� �X�����"���������/��8S0��� ,VL("+P � R/�� �<�� �� � D�0���"
T � R"$��$ V.�?- D�
%"�<

FO/���� � D$
� '���� ��.�1 $
� �� D$��.� .�� ����0�/� �80�������$ �&8- � Ra
P ��<��0"���( R

�8��� �F� .� ;
���/��
F��� J�=MA 9��+%�j<��)���1 ���/��
F��� J�=MA 9�<��)�–

4 Anadromous 
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�L(��"��� 9�e�-t$�"��
F��� �7% 	�$"� D���
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� �P $
(���5"|"��� ��.� .���( $���- 

��0�+% ������L( ���� ��-�- ��/Bfhjtg�e�jfl��� D�( D$�$ ���!1 $�# .����� $���-0

++�5��"��� 9�ewjfz��
F��� J�=MA ���( ���+%��jeg<��) ,$�#�lfjwh�L( � $�#��jef

��� D��5 ���� $�# .�?� �$ �� D$��"���� �� ��0� ��� � �
T 9� '�/��+0����$ .�
��+%����

�"��� 9����P�� ;
���0–�5�$��
� �$ �0�5�-/.�T �$ �P ��� D�/�5 9�++��$ �� , �����!S.

$ �8���"� D��$
( .�?� �$ ��"��
F��� J�=MA � D$
� �- ��� 'P �+% �� ����/�� �<�� �� !/� �80�P

$ �- ��� 'P ��� ��.�1 ���@ �5 �$"� D����
( .�"�� �$ J�=MA 9Q�/�� ��
�� �$ � �83�� 'P $�� 90

3�� ��
)��/7T 9�"�� ������$.� �$ 'L(/M� $��
� ��+/��1 � ��� ���� ������"'� $�� �� V

$"��� D�( D� .� �
T ��
��"��� 9�$��� �$ll� �����$��
� �$ � D$
� ���0�-lwh �����'� ���

��� D�( ���!1 .� ���"��� 9��/��� 9L�� !�-�hP/�!.�  �1
S"|"��� 

)Vecsei and Artyukhin, 2001(.�"��� ��
1 9"��0�$ �$ D��# �

�"�0|8P��% �!�"��� ��.� .

�� J�)�&� ��<���"�� |F� �� '�0���(�� ���"Db���@�
8)�����5 �$ ��
P $��"��$�� � ��Y0

�"���� �$"��� 9�$"��� D�( D�.���� ���!1 D�7#�"� �3�� ,��
P �� ���� D�@ $��� �P ��� ��$ �$

�� ���P �<�� �� � �����"�
H�� ��$�� ��- �� �
��� � �;
� , ��-�/"� ���8P .�������"��0�"����

�$ �� D�7#"�0�� |F� �$ �!�0@�(��$"�0�/� D�/$ !"��� D�( D� .�� D�@�� :5 �$ ��0���(�

�"$ ��( �$ ��1�1 $�� �- ��.�1 :�x �$ �����5 $�� �� ���"D�D�(��� .�� ��
���"�/M� �$ !/,$�� �

,{�a ,$��38� ,�;�- ,9+S1 ,���S("�. ,$�� ��� ,$�� V% ,D�P D$ ,$��5 	�
",�L� ,9Y- ,��8P ���

3�� �P ,$�� V��� ,$��;�%����( >T�8� �$��"�@ ������ D�( D���+� ����$ �� 
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��. :4 11 3.C H N O HCl,1.gr mol −qr/sqyMW =

y(��"�5 '"��
��. ,:3NaN,1.gr mol −}s/rqMW =

u(�SP"�� �"',�
��.:NaCl,1.gr mol −oo/quMW =

v(�-"�� p�0,�
��. :14 11 3C H NO,1.gr mol −ss/sisMW =

s}(�P5"�5 V/�,�
��. :2 2CH CHCONH,1.gr mol −}u/ysMW =
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io(��"�$ �$ '/J�M�
� V)SDS(�
��. ,:12 25 4NaC H SO,1.gr mol −ku /

iuuMW =
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;�� �
S=��"���0�
S1
��/� 9������) �
^8�� �P �(��02,3-DPG ��� ��Benesch �

���L���)Benesch et al., 1973($�1 D$�M���"�.� ���� ��"��. ��� 9"$ �8"��/�� D$�M��� �� ��� �� !
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S1
�� �
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� �$ ������ {�E� D����� �� ��"�?- �� ��/� '����/"'.

S1
�� �^Sx�
/���
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~
� �
T �$ ��
�
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��/1 D����� 9/�0�(

)Laterreur and English, 2007, Romeo et al., 2003(.
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SDS-PAGE  �( D$�M��� .LM-/������ R0`-��%/8�����0�� ��
.���L�� �X"�$ �$ '/S% J�M�
� V�

�P5"�5 V/���� �� � �) �
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��`-��%/�� 9�� �/1�88P ����x �G� �Y�S% �X��P�"�5 V/����.�"9

��� �
��� �
T �� ���0�������� ���� V����0<�� ���?� �<��=� ,��- �//9 �) �
L�
��

1 Dialysis tubing cellulose membrane 
2 Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAG) 
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•
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�5/J�M�
� �%  
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3 Separating gel 
4 Stacking gel 
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)Bollag and Edelstein, 1991(.

5 Native gel electrophoresis 
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(.��� �$/T 9/	CD� �P/�@�. '��DTAB ��
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)
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�� �$ �b/�� 9

�!.�"� ��M-�� |"� $���?� � $
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S1
��/9�b/�P� �� � |��P�"��� .��/� �Y"?=- 9/�$ >

�?�"� ��0�� �� �P0�
S1
��/� ,��.�1  �Y�� ����� � ��1���% 9/��� D�( �� )Ajloo et al.,

2002b(._!) ��+.��P�/� J��M�� 	S�F� ���#� �$ �b��(�� )Wilmshurst, 1998(.�!.�"|

8�� �� :5 >�#��!.�"� �$ |/��+. ��! �b/��� �_!) ��+. �"�&� �$ � �S� ���(��.

�3,� 	���� v>A� .� �	 , I�� �� �/��
�3>AA 5��3,� R	*�	T���� v"�$�	 
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Z)��)Wilmshurst, 1998(
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- �P ���� ���� � ���� D�@�"�P��
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8 Dalton’s law 
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س����ی����  

���������

Human 0 17.973 

Acipenser persicus -50 9.997

Acipenser stellatus -150 6.457
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Abstract 
 
Hemoglobin (Hb) variability is a commonly used index of phylogenetic 
differentiation and molecular adaptation in fish. In the current study, the 
structural and functional characteristics of Hbs from two Sturgeon species of the 
Southern Caspian Sea Basin were investigated. After extraction and separation 
of hemoglobin from whole blood , the polyacrylamide gel electrophoresis (SDS-
PAGE), native-PAGE and isoelectric focusing (IEF) were used to confirm Hb 
variability in these fishes. Ion-exchange on CM-cellulose chromatography was 
used for purification of the dominant Hbs from these fishes. The accuracy of the 
methods was confirmed by IEF and SDS-PAGE. Spectral studies using 
fluorescence spectrophotometery, circular dichroism spectropolarimetry (CD) 
analysis and UV–vis spectrophotometery. Oxygen affinities of these Hbs were 
compared using Hb-oxygen dissociation curves. Also, the dominant Hbs from 
these blood fishes were utilized for further experiments. The behavior of Hbs 
during the denaturation process by n-dodecyl trimethylammonium bromide 
(DTAB) is investigated by UV–vis spectrophotometer and circular dichroism 
spectropolarimetry. The thermal denaturation properties of the Hbs were 
investigated by differential scanning calorimetry (DSC) and Hbs aggregation 
performed chemically in the presence of dithiotreitol (DTT) by UV–vis 
spectrophotometer and chemometric study. The results demonstrate a 
significant relationship between stability of fish hemoglobins and the ability of 
fish for entering to deeper depths. The UV–Vis absorption spectra identified 
species of hemoglobin and showed the concentration of oxyHb and metHb 
decreases and deoxyHb increases upon interaction with DTAB. Besides the 
UV–vis spectrophotometry, the interaction of DTAB with hemoglobins has 
been studied using circular dichroism spectropolarimetry analysis. This 
experiment was utilized to measure the unfolding mechanism and compared 
alpha-helix secondary structure under different conditions for Hbs. The results 
reveal that the Acipenser stellatus Hb in comparison with Acipenser persicus 
Hb has more stability and more structural compactness. Besides, the results 
confirm the hypothesis that there is a meaningful relation between average 
habitat depth, partial oxygen pressure, oxygen affinity, structural compactness 
of Hb, and its stability. 

 

Keywords: Sturgeon hemoglobins -Oxygen affinity- hydrophobicity- 
alphahelix- chemometry 
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