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) 	��1��)! 2���Acipenser ruthenus (

%*�6 >! 2;� � 0����3)�� C	!�*�. �>�! �& /��

Lf�9 X�e]� C	!�*�. ��! %*�6 ����

2�	�� � ����� XZ %*�6 L� 2��� ��! .

 %�V� 	��1��)! 26?*> .�)! T����	������

%*�.	�� 0����� 0Z M��O� � �)! /! �&

2��� 7�8*! 7?g �@�	 /�����. /��

M�D���� %*�.	�� �	 2*c�h /��  .�)! ���	

^�� �@1� 	�� 	��1��)! 26?*> E]� �����)! 

)Holcik,1989 �� 2��� ��! [�h �:9!?( .(

100 2�*�)2� ��� 2��� ��! 2�W! /!�B .?)�

��) � 0�$���* GM!�A( ��c !� 0��)��

2� E�;A� Lf�9� ��! .?�	 Ei� �	 2��

23* %��P� 0��e�>�3eS �	 � ?$9 j�3g /��

2� 2*��e�> X!�. %& %*�.	��[�) �	 .	�� /��

E]� 0?�	 k�)Z E�1	 %& ��.!^�� /�� /<��

%*�.	�� �	 ��?1��0Z ��"3D ����  %& ��

 �)! %��� l!��*! %& �� 0Z Ee* � ���9

.(Peterson et al., 2006)  �>�! E�1	 %&

 �����. � ���6 /c�& ���e& 2�!�B � /	�i�S!

 0!<�� ���9 � _�h L� >! /�����. 0�����

C�@�e�> 7�3� �	 ���.= _�h >! 2"�Vh /��

 %D�� 	��� 0����� ��! ����� � ��:;� G�@�	

 � %���6 �!�S 0��D /����A9 >! /���e&

���A��  .�)! %��!	 C!�3� %& /��@3Af /��

�D� �&	 ���A�� [�) ?$f 2h %9 2&�. /��

���6 M��W ��.!�)! % G��!  � E��9 M�gUh!

%��P� /��>��* m�i. �	 2"��D /���$� G/!

 	�D� 0����� ��! 2�!�B M�V�9�� � �.�)

 	�!?*.(Hung and Deng, 2002)  

������� >! 2;� ��)��* C��6 /��B .�)! 

 0	�9 	!>Z �	 � 21��) nO$� �	 ������� ��!

M!�?���&�9 >! /o�*!2&�f G����d���� � �� ��

.	�!	 �1�.	  2�!�?���&�9 C	�� G0o�;��6

C��.= MUpg � ?V9 �	 	�D�� /! �)! %9

 ��* ��$43� .	�!	 ��* 0Z <�$) �	 ��)��*

2&�f >�) � �.�) �	 23�� �O�! 0?& �	 ��

2�����;�* E;� %& .?$9Z q<D L� ?��

�<*Z �	 >! /���' 2V�9�� ^����;�*Z ?�� ��*	Z

) ?���d�9�* /	NAD �  (����;�*Z ?�� ��*	Z

) M�Oe� ?���d�9�* /	NADP (�)! ��  �	

 �	 0o��?�� C?*��6 � C?$�	 0!�$g %& ^�<*Z

/o�*! /�P� C	�� %) �� >! /o�*! 0	�9 	!>Z !>

GM!�?���&�9) G2&�f .?*�!	 �1�.	 (��d���� 

& ��)��* %C!� >! 2;� 0!�$g 0���	 /��

 rR) ���9 � 0�. /c�& [���e�9�	 0Z 

 C	�O�)! 0�.2�	�� Poston and Wolfe, 

1985) .(  /	�i�S! �>�! %& %D�� �& ����* �	
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/�����.  7�8*! �@$) ?) 2�A�& ��9	 ?���

.?�  

 ��! �	 �����90 %"RS  2��� %4&

	��1��)! )Acipenser ruthenus(  ��@*��� �&

 0>�50  �	 7�618 & TU6�V��� %4'�(� 

 C>!?*!5/0×2×2 ���k";�  ?� C	�O�)!>! %9 2 

���%4'�( ^8( k";� 6/1 ���� k";

2� /��@&Z.?*?� C	!	 �!�S G?�  /�����!���

 %D�	 � 0��e9! E��� XZ 2���3���;�<��

2e9! C�@�)	 >! C	�O�)! �& M�!�( ���

)OXI3230B/SET �.�) G0!���� �	 ��& %) (

 � >��pH  C�@�)	 >! C	�O�)! �&pH���  [?�

)PH330i/SET �.�) G0!���� �	 ��& L� (

C>!?*! >��?*?� /��6. �	 ��& %) 0����� �	 >�� 

�g�)/�� 9  GrVW1  � ��u >! ?"&4  >! ?"&

.?*?� %��P� ��u  

 ��! 2�9 v�h ����� wU��9 v�h k1�S �	

 7�8*! 2�	�i�?� >! 2V�9�� %9 M��W ��?& .

) ��)��* ������� rR) ��0G 10G 20G 30 G

40 � 50 2���LA. /!�B 7�6���9 �	 7�6 (

 /��>	 �& ������� /��( C��D Y$� %��� /!�&

L� � C?� ���"� ?��� ��3��  %) �& L� ��)

(�!�;� ���6 �!�S C	�O�)! 	���  �%& 0����� 

C�� �	 M?� �]� ��! ��3���� ?$���6 �!�S 

)Halver, 1989; Ng et al., 1997; Shaik 

Mohamed and Ibrahim, 2001). /!�& 

C	��Z/>�)  G2����	��) M�V�9�� %��9 !?�&! !�B

7?$6	�Z G���) %1�8$9M�= 	�Z GG  �	�� E3;�

2$������ C�@�)	 >! C	�O�)! �& (... � TU� G

X��)Z )��f �.�)(  wU��9& % �	 �	�� M��W

C?�Znx) G  M?� %&20  >! C	�O�)! �& %��S	

�e;�� C�@�)	 )��f �.�)(  �@�?;� �&

?� y����?*�	��� �& M�V�9�� ?"& .� ^9G  >!

�� E�VS�3�n; ������$2G  � 2*?"� E3;�

 C��D 7�6���9 �� /!>! %& 2*	�<�! 	!�� ���)

 �	 LA.700   � y���� �R�� XZ 2) 2)

 M?� %& nx)20 & LA. C��D �& %��S	 %

�@3� ��hG � y����*? �B�� nx) G?

 C	�<�! ?�?D y���� %& (/��*�D � 2���6)
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�A6  M?� %& �15   w!	?8� k�9�� E9 %��S	

?� y���� �@�?;� �& ?*)Lovell, 1989 {

 [�?D1.( nx)  %& � ?� >�)!�B C�@�)	 	�!�

[�*!�6 M��W �RS �& 2���3 ���2 ����	 

Z?*?�[�*!�6 . M?� %& ��24  /��	 �	 �g�)

50 2�*�) %D�		!�6 LA. C�@�)	 �	 G�9

 LA.?*?�.  

  

 ��8@1 :+��. �$�@ A�=$�  

�*��' (8B��)  ���' C
&  

46  2��� �	��  

12  7?$6 	�Z  

5/5  Y*�& T�V)  

10  	�Z ���) 

5  �B�� 2��� 

5  �B�� ���) 

10  	�Z M�= 

1  �?$��& 

1  E3;� 2$������ 

1  E3;� 2*?"� 

5/0  0!?�e9! 2�*Z  

25/0  |��S ?'  

1  M�Oe� ^�e�9 /	  

1  TU�  

  

 � /?$& %�e& G0?� LA. >! n� ��!�B

C��3�?� /�!�6?*  /��	 �	 �<��� �	 � 2O$�

20 2�*�) %D�		!�6 i� 0��> ��G_� /�!?�@* 

?�.?* 0!� �	 !�B }�>�� >! EVS �g�) L� G��

C��D �	 � ~��. �<��� >! C?� %�.�) /��

 /�!?�@* ���! /��	?*?� [	�"�� >! n� G

 C	�O�)! �& GC��*�e$9 /!�B M�!�( %D�	 0?�

 C	!	 0����� %& � ?� 0>� [���8�	 /�>!�� >!

?�.  

  

!"��#&
" ��)  

 /!�&2)��& -.��/���*! �	 2*�. /�� 

C��	 60 >��C  ��h %& 0����� 0�. >! G��3��

 2�	�i�%*�3* /�!	�&?�.  %*�3* %) ��3�� �� >!

 .?� %���6 0�. G��9 ��! /!�& �& 0����� !?�&!

 >	 �& L���  E6 C��igppm200  ����&

0�. G?*?� 0	�& Lf�9 E�1	 %& /��6

�� >! ��1�e*! �*�) L39 �& 0������ /�

2�	 %�(�*1  .���6 7�8*!  

[�V�6 ���3�<��S � ?�O) /�� (RBC) G

 � 2*�. ���e6 %��� 2S!���! -��A�

[�V�6 7�8*! ?�O) /��?�.   

 
 0�$=
���)  

 /!�&C>!?*! /��6 G���9���3�%*�3* /��

 0�.0�. >! n� %�W��U& C�@A���>Z %& /��6

.?� C	!	 [���*! ?����� %*�3* nx) �	 ��

%1�1 %$���x� %$�a�� /�� �g�) �&7000  ��	

                                                           

1- Caudal Vasculature 
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 M?� %& %��S	 �	7  %��S	) o�O���*�) C�@�)	

 o�O���*�)��;�� [?�D-78532 Tuttlingen G

 �9��Hettich�.�) G  (0�31Z ?*?�

)Houston, 1990( �  �� ���9���3� ?W�	

 %*�3*Q)�� Q. m�i�� �9C>!?*! /��6

?� .  

  

%��
<:
�)  

�#�B  ��� %& 0�. %*�3* �� ��&��6�3�

��&��6�3� �*��) /��3��1�9G �&  _�"� [��]�

�	  ~�� [�h540  C�@�)	 �	 ����*�*

 [?�) ���������;x)!UV/VIS – 6505 G

 �9��Jenway C	�O�)! �& � (n��@*! �.�) G

 0��>Z T��� ��9 >!)0!��! �.�)( %V)�]� G

.?�  

  

!"���'$D �
E<: ��)  

-.��[�V�6 /�� �> M��W %& <��S �

) ?*?� %V)�]�Klontz, 1994:(  

[�V�6 Q)��� ^8( <��S )VMC(1 :  

10× )]3(million/mm RBC / Hct= [(fL)MCV 
 [����)1(  

 

) <��S [�V�6 �	 ��&��6�3� Q)���MCH(2:  

10×])3=[Hb(g/dL)/RBC(million/mm(pg)MCH  
 [����)2(  

                                                           

1- Mean Corpuscular Volume 
2- Mean Corpuscular Hemoglobin 

[�V�6 ��&��6�3� Q)��� �#�B <��S /��

)CMCH(3 : 

     100× ]Hct / )(g/dL bH= [%)( MCHC 
 [����)3( 

  

!"��#���* ��)  

-.�� 2$3�! /��%"1�R� ��! �	 %9  	���

 ?$���6 �!�S 2)��& ��1�&��6�*�3�!M )IgM( 

�<�1 �>^� .?*	�&  

 
�5*8&* %��
�
<:
&
��* �$�:M   

C>!?*! /!�& C	�O�)! 	��� ��� /��6IgM 

/?�&����*�3�! ���/���4 �)!  C	�O�)! �& %9

?� 7�8*! �3)U� />�)!?D >! . ��� ��! �	

IgM 2�*Z �&/	�&2�� /�� �	 	�D�� [�*��9

[��]� � C	!	 n;�x39 E�;A� 0�x��� /��

2� [��]� 0?� �?9 �g�& M?� .?*��

 �!?�� �& C?� 	�8�! M��?9IgM  %R&!�

%��!	 ^���e�G  ���������;x)! C�@�)	 Q)��

 [?�)2100-VISG  �9�� �.�)UnicoG 

 ~�� [�h �	 (�;���Z340  ����*�*) L*U& �&

�R�� XZ( C?*!�. ?�.  

 
  

                                                           

3- Mean Corpuscular Hemoglobin 
Concentration 
4- Immuno Turbidimetric 



]6[  ��         ��	
�� � ����                                                            :�
���� ����������� � ���������3)2 "(1394  

 

�5*8&*F�5���� �$�:  

C>!?*! /!�& 7�) �	 ^�>�<�1 v�R) /��6

 G0�.75/1 2��� /��9�& 0��e*�x)�) >! ���1

Micrococcus lysodeikticus ) �9��

�3@�) { �!?�� [	�"�375/0 2��� �	 7�6

2��� ^�?) M�Oe� ���& >! ���105/0  �& �c��

pH 2/6 �& (250 %*�3* >! ���1��;�� 7�) /��

y���� ?� /��* X�D � 0Z  >! n�15  �

180 � 28$) ��h ��� %& %�*�   >! C	�O�)! �&

 ~�� [�h �	 ���������;x)! C�@�)	670 

 ����*�*C?*!�.  .?� >! %& ^�?) M�Oe� ���&

C	�O�)! L*U& 0!�$g  ?�)Ellis, 1990.(  

  

*8&*5�G= %��
�
<:
���* 0H<I �$�:  

 ��� �& j&�R� E9 ��1�&��6�$3�! �#�B

 Q)�� C?� C	!	 v��Siwicki  �Anderson 

 [�) �	1993 C>!?*!/��6  G��i�.! %& .?�

 ��� �& j&�R� 7�) %*�3*Biuret C>!?*!/��6 

 :?�1/0 2��� �& 7�) %*�3* �� >! ���11/0 

2���>! ���1 2�� [��]�����! [�;��632% 

 ?� y����(�;���Z G�3@�) �9��). y���� 

EW�(  M?� /!�&2  /!�& �g�)X�)� E�;A� 

 X�)� .?� 0��)�&�;*! ��1�&��6�$3�! [�;1��

) o��O���*�) Q)�� ��1�&��6�$3�!Eppendorf 

Centrifuge 5415R GEppendorfAG G

0�31Z �.�) �	 (5000  �	 ��	4  %D�	

2�*�) 	!�6!?D .?�  

  

���'� G�<J� � +��K�  

 E��]� � %�<8� /!�&C	!	 ��>!  �!<�! 7�*

SPSS Version 18  � ���!	�3* ^)� /!�& >!

 �!<�! 7�*Microsoft Excel 2010 C	�O�)! 

?� . !?�&!C	!	 0	�& [���* 0��>Z �& ��»������ - 

L���« ?� 2)��& �  0	�& [���* M��W �	

C	!	 }�>����G  L� n*���!� %�<8� 0��>Z >!

 %��h)One-way ANOVA(  �n� 0��>Z

�;*!	  rR) �	/�R. %5  .?� C	�O�)! /!�&

C	!	[���*��B /��  L����!�����B 0��>Z >!

 C	�O�)! n�1!� [�;)��9� ?� 2$"�0	�& �!	 

��& _U�.! C��6 C	�O�)! �& 2)��& 	��� /��

>! 0��>Z ��-  2$��� -�A�?�.  

  

L���&  

 XZ 2���3���;�<�� /�����9�� 2)��&

 	!	 0�A* 0��e9! ��@*���2/0±6/8 2��� 7�6

G���1 �	  C	�?]� �	 ��	5/0±4/17  %D�	

2�*�) � 	!�6PH 7/8-5/8 .	�&  

 Y���* >! C?�Z �)	 %&-.�� �8$) /��

C��	 0���� �	 	��1��)! 2��� %4& 2*�. ��3�� 

 �	[�?D /��2  �3 C?� C	��Z �)!.  %D�� �&
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 %& ��![�?D�� 2� %"1�R� ��! �	 �O6 0!��

-.�� �& ��)��* ������� [�V�6 2*�. /��

��&��6�3� G<��S [�V�6 G?�O) �  ���9���3�� 

 �& ��$43��!?�� -.�� MCV  [�?D)2 (� 

�*E����� ) [�?D3( C	�& � ��G  _U�.! /!�!	

2$"� /���Z �!	�)! )05/0P< .(  

  

  

 ��8@2:  !"��%����& %�'���� M<�N' ��)����� �� ����$��* #)�' +,� #&
" ��)  

 %�O&��')± (���7' P*$J&*  

   %�'���� Q
R�%����& �)����� �� 

  
 �����8)��  

)mg/Kg 0(  

����� 1  

)mg/Kg 10(  

����� 2  

)mg/Kg 20(  

����� 3  

)mg/Kg 30(  

����� 4  

)mg/Kg 40(  

����� 5  

)mg/Kg 50(  

�
E<: �*87���)  

8�U� )3mm(  

6100  

abc 6/264±  

5600  

a 2/529±  

6400  

abc 6/360±  

7700  

cd 5/818±  

7400  

bcd 3/1153±  

8800  

d 9/435±  

�
E<: �*87���)  

�'$D )3mm(  

7/706666  

abc 3/15275±  

644000  

ab 7/9643±  

7/767666  

c 9/22501±  

7/698666  

abc 2/50718±  

7/701666  

abc 1/23629±  

7/715666  

bc 3/41621±  

%��
<:
�) )g/dl(  ab 15/0±97/5  a15/0±53/5  b 20/0±50/6  ab 44/0±90/5  ab 21/0±93/5  ab 35/0±03/6  

0�$=
���) (%)  ab 58/0±7/27  a 58/0±3/25  b 1±30  ab 73/1±27  ab 58/0±7/27  ab 1±28  

MCV (fl)  a 4/23±376  ba5/4±7/385  b 5/1±3/390  ba2/4±3/386  b 5/5±3/394  b 6/8±3/391  

MCH (pg)  58/0±3/84  58/0±7/84  0/0±٠/85  58/0±3/84  58/0±3/84  0/0±٠/84  

MCHC (g/dl)  58/0±3/21  0/0±٠/22  0/0±٠/22  58/0±7/21  58/0±3/21  58/0±3/21  
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%����&  %�O&��')± (���7' P*$J&*  

   %�'���� Q
R�%����& �)����� �� 

  
8)�� �����  

)mg/Kg 0(  

 �����1  

)mg/Kg 10(  

 �����2  

)mg/Kg 20(  

 �����3  

)mg/Kg 30(  

 �����4  

)mg/Kg 40(  

 �����5  

)mg/Kg 50(  

(%) G���$�
&  abc 1±28  ab 2±27  abc 1±28  c 1±31  abc 53/1±3/29  bc 53/1±3/30  

(%) 0��
U��  73/1±67  51/3±7/68  73/1±67  65/2± 63  08/2±7/65  65/2±64  

(%) 0��
�'  58/0±67/4  1±4  0±5  16/1±33/5  58/0±67/4  58/0±33/5  

(%) G��
��5
W*  58/0±33/0  58/0±33/0  58/0±33/0  58/0±67/0  58/0±33/0  58/0±67/0  

  

 /�����9�� �	 ��!MCH GMCHC G

� ��)�*�� G��)�O31  E���$�>�a!)[�?D /��

2  �3 (2$"� _U�.! GC	�V* �!�6 �� �� �!	

) ?A* C?��A� /���Z05/0P>.(  T�)! ��! �&

��& ��3�� %& y�&�� ?�O) [�V�6 0!<�� ����

5  � 	�& ��)��* ������� >	 ����c�& �&

��& ��$43� G<��S [�V�6 0!<�� ����

 ��3�� %& y�&�� ��&��6�3� � ���9���3�2 

��& C?�Z �)	 %& Y���* %& %D�� �& .	�& ����

 0!<��MCV  ��3�� �	2  ����c�& .?� C?��A�

* 0!<�� ��3�� �	 <�* E������3 C?��A� E&�S 

	�&.  

 >! C?�Z �)	 %& Y���* %& %D���&

-.�� 0�. 2$3�! /��jVh  [�?D4  �	

2$"� _U�.! 2)��& 	��� /����3�� /���Z �!	

C��6 7�3� ��& C?��A� ��?� T�)! ��! �& .

��& �	 ^�>�<�1 � ��&��6�*�3�! 0!<�� ����

 ��3��1 2� C?��A�	�� ��& ��$43� � ����

 0!<��IgM C��6 �	 y�&�� 2)��& 	��� /��

 ��3�� %&3 �)! <�1�*Z 0��>Z %& %D��  �& .

L� n*���!�  � %��hn� 0��>Z�;*!	G 

 -�A� ?� >! 2)��& 	��� /����3�� ��& %9

 _U�.! ^�>�<�1 � ��&��6�*�3�! 0!<�� �#*

2$"� C?��A� /���Z �!	 ?�)05/0P<.(  
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 ��8@4: !"��%����& M<�N' ��)����� �� ����$��* #)�' +,� #���* ��)  

 %�O&��')± (���7' P*$J&* 

   %�'���� Q
R�%����& �)����� �� 

  
8)�� �����  

)mg/Kg 0(  

 �����1  

)mg/Kg 10(  

 �����2  

)mg/Kg 20(  

 �����3  

)mg/Kg 30(  

 �����4  

)mg/Kg 40(  

 �����5  

)mg/Kg 50(  

%��
<:
&
��* 
(mg/mL)  

b 06/0±3/11  b 65/0±8/11  a 40/0±6/9  b 32/0±4/11  a 45/0±8/9  b 45/0±9/11  

IgM  (mg/dL)  
a 04/4±7/60  ab 2/4±3/70  bc 5/11±86  c 7/12±7/93  abc 2/8±72  abc 7/7±3/71  

F�5����  

(u/mL/min)  

ab03/5±7/42  bc 5/12±7/52  c 2±63  ab 4/7 ±7/42  bc 4/4±48  ab 2/5±43  

  

XJ�  

 ����3�� ��& %"1�R� ��! Y���* %& %D�� �&

2$"� _U�.!-.�� �#* >! /�!	 2*�. /��

 C?��A�?�����3�� %& %D���& .G  >	 ��!<�! �&

 �������3B [�V�6 0!<�� <�* ?�O) /��

 ��!<�!���� .��$43�  � <��S [�V�6 0!<��

 ��3�� �	 ��&��6�3�2 ��!	 ��!<�!  21�( �	

%9  ��3�� �	1 ^9 0!<�� ����0Z �� C?��A�

 ?� ����3�� ��&  �2$"� _U�.!C?��A� �!	 

 .?�21�( �	 ��! ! �	 %9 �)%"1�R�/!  %9

Q)�� Carriquiriborde  0!��;3� �)2004( 

 ���6 7�8*!M��O� 2$"�/�!	  	!?"� ��&

[�V�6 2A���>Z /����3�� ��& �	 <��S /��

?A* C?��A�.   

0�3�  %9 %*�6>! C	!	 0!<�� %& y�&�� /��

 ��3�� �	 �)! -�A� ���9���3�1 

^9 ���9���3�2� 0�A* !� 0!<�� ���� .?�	

 /����3�� �	 ��$43�3 G4G 5 ?��� � wU3g 

2$"� _U�.! C?��A� ���!��� ��! �#* >! /�!	

?A*C��6 ��& �	 ���!��� ��! M�*�)�* . /��

 %& �����!��� ���) �Ve* %& /��3�� �����

^9 k�!��.�)! ��  [�( ��! �&Ng  0!��;3� �

)1996(  %"1�R� �& ?$�����	 21�*�9 2��� %&�6

�& ��)��* %9 � ?V9 C	>�& G?�� 	�V�& /�� 

 .�)! �!�6�� �� ���9���3� 	��� �	�	  ���!���

MCHC � MCH  ��& �	 2*!?$f _U�.!

C��6* C?��A� ��?AC	!	 %& %D�� �& . /��
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�& T�)! Y���* ^9���� 0!<��  ��1�&��6�*�3�!

 /����3�� %& y�&��2 � 4 	�& ��& � ����
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Abstract  
This study conducted to determine the effects of different amount of vitamin 

niacin (B3) on hematological and immune indices in Sterlet sturgeon (Acipenser 
ruthenus) cultured. This study was carried out at Shahid Dr. Beheshti Artificial 
Sturgeon Propagation and Rearing Center. Six diets include 0, 10, 20,30,40,50 
mg/Kg dry food vitamin B3 for 8 weeks for A. ruthenus. The number of 90 fish 
by weight 50g in 18 fiberglas tank. The fish were fed 5% of body weight. For 
sampling, 3 fish from each treatment were collected from the caudal peduncle. 
According to result, between blood indices (red blood cell, white blood cell, 
hemoglobin, hematocrit, Mean Corpuscular Volume) showed significant 
differences (P<0.05). But in MCH and MCHC indices, lymphocytes, monocytes 
and eosinophils, differences were not significant (P>0.05). Between immune 
indices, IgM and lysozyme showed significant differences (P<0.05). According 
to result, 20 mg/Kg of niacin in favorable effect on hemoglobin and hematocrit 
and showed 30 mg/Kg niacin, IgM and lysozyme positive effect, and treated 
with 30 mg/Kg, both indicators show increased IgM and lysozyme. According 
to result in this study, it is suggested to increase the safety of 30 mg/Kg dose 
should be used. 

Key words: Acipenser ruthenus, Vitamin Niacin, Hematology Index, Immune 
Index. 
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