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Abstract 
Regarding the role of arginine in vasodilatation and 

reduction of blood pressure and the possibility of 

replacing this amino acid with guanidinoacetic acid, a 

test was conducted with 400 chicks in 5 treatments 

(control, two levels of 0.5 and 1% arginine, and two 

levels of 0.15 And 0.3% Guanidininostech) in four 

replications in a completely randomized design. Birds 

were subjected to a cold temperature program for 

induction of pulmonary hypertension syndrome. 

Blood parameters (RBC, hemoglobin, hematocrit and 

heterophile / lymphocyte), biochemical parameters 

(lactate, urea, uric acid and nitric oxide), enzymatic 

parameters (LDH, AST, ALT, CK) and antioxidant 

TAS, MDA, GPX, SOD) in plasma were measured at 

the end of the experiment (day 42). The results 

showed that supplementation of 1% arginine and 

0.15% guanidinoacetic acid significantly decreased 

the heterophilic/ lymphocyte index, hematocrit, urea 

and uric acid, and increased nitric oxide (P<0.05). 

Treatment with 1% arginine and 0.15% 

guanidinoacetic acid reduced malondialdehyde and 

increased activity of superoxide dismutase and 

creatine kinase in plasma (P<0.05). The level of 1% 

of arginine also significantly increased the activity of 

glutathione peroxidase enzyme in the plasma. Other 

measured parameters were not significantly affected 

by experimental treatments (P> 0.05). In general, the 

results of this experiment showed that, given the 

lower price of guanidinoacetic acid compared to 

arginine, it is possible to effectively use 0.15% 

guanidinoacetic acid to replace arginine 

supplementation in preventing reduce stress.  
 

 

Keywords: Antioxidant status, arginine, blood 

parameters, enzymatic activity, guanidinoostatic acid. 
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1. Pulmonary Hypertension syndrome (PHS)  
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2. Guanidinoacetic acid (GAA) 
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<2&� 3�8@'��	 ��8D ���� �%
 � %f�� 3�8@'��	 

���%(� 8�T9 0� �	7 .%+J �%�X��9 �('G 0��� � n� 

�� v(� =�+J9 3C�( ��.�8� 0� 3��'Z&L 8� i��� 

Y��  Lucas & Jamroz )1961 (F��B� .%
 �� F�� 

Y�� �� ���Z��� �� �'���8��+ �� ���	&T�=� 100  

Y��	
 �?�8Z� ��%P 100 �'C1T %�Z� ��.�8� � 

3��'Z&L A�2(� %
 � 3C�( ��.�8� 0� 3��'Z&L 

F��B� .%
 ���%(� 98�T 9� ��d4��+�J V'�8+ 0� 

<��+�J  9�02&��8.9� ����	�
'�� � ��=(J �9 

9%C@ �� ���Z��� �� 3�@9� 3@8
 i��� �'+�J � 

^�'� ��d��� �=�O�(J'�� 3G�� ���8+J �%+ 

)RA1000( A�2(� %
.  

3�L�B. ��=(J ��(J %��@��(� �'����'1T ��%��@�8� �� 

���Z��� �� �'G A�� 9���� ���+ %> ��?B(� EDTA 0@ �� 

�'1-+ F������ Q�D� �%
 �'� � 3�L�B. ��=(J 

���'	���%��@�8�'� � 3�B>� ��(J %��@��� A�� ��	�X� 

=�( �� <�@ �� ]W: �� �'R }'+ 340 8�+'(�( ^�'� 

��d��� 98�+'�.'��[�� ) Jenway 6105 UV/VIS( 

���%(� 8�T9 .%(%
 ���%(�98�T9� ��d4��+�J V'�8+ 

0� <��+�J �9 02&��8.9� ��(J %��@��(� �� ���Z��� �� 

3�@9� 3@8
 n@�%(�� - �'�(�� � ^�'� ��d��� 

�=�O�(J'�� 3G�� ���8+J �%+ )RA1000( A�2(� %
.  
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1�#2� /3&34�� 5�6 ������7 	 ��)�� 	 1-�8� /3&3��  

����9� V'�8+ 0� ;�Z1� � 3C�( RV/TV �CD �� 

=�L�(J 9��+J ^�'� ��%C� p�J F�� 0� ;�'f ��+8( 

�� %+J � n[� ��%7� ��%C� �%
 �� ���Z��� �� 0��� 

GLM A8( ��=.� SAS  0,�()9.1 (��'+ 0�=2� � 

��1-� ��8D .%&�.8T 0���?+9� V'�8+ 0� F�d(��+ 

���	�� �� ���Z��� �� �'+�J �@'� �� yh� �&B+ ���9 

5 %f�� A�2(� .%
  

  

<���� � =/�  

�-9:� 5�;� <�=>� ?-�@�7 	 A-=�&���#-�&�. #-�& 

�� ����&�* ��� ���,    

~���( 8�_`� 9���	�� �4��+�J 8� 02&��8. 9� �('G 

�� ���CD ��%B� �'C1T �=+8D ��%?+ �F��'1T'	 %f�� 

3�8@'��	 � 3C�( �'C1T �9 %�Z� ��.�8� 0� 

3��'Z&L �� ��%: 2 ����J �%
 .3�� 8� i��� F�� 

�~���( l'h� q1�,+ F�(K�J � S����'&�%�(�'T %��� 

8�_`� �&B+ ���9 8� �8.02&� �9 ��%B� �'C1T �=+8D 

��%?+ F��'1T'	 � ��T%(8� 3
�%()05/0P>(  �� 

0��L�P yh� 1 %f�� F�(K�J � 15/0 %f�� 

S����'&�%�(�'T %��� 0� �'R �&B+ ���9 EC� <�@ 

%f�� 3�8@'��	 � 3C�( �'C1T �9 %�Z� ��.�8� 

0� 3��'Z&L %(%
 )05/0P<(.  

~���( F�� Q�?-� �� Y��=T 9� 8��� F�??-+ 0@ 

���&4�� %(��� ^��8
�� i8��� 9� �h�-+ � A�%&� 

<��=.� ��4. �'G �9'�� 3C�( ��.�8� 0� 3��'Z&L 

<��=.� �+ %��� � �	�+ 9��� l'h� F���� 

S����'&�%�(�'T %��� )15/0 �� 005/0 (%f�� EC� 

<�@ ��=���'@ � ED�B�+ �J <�@ 3C�( 

��.�8� 0� 3��'Z&L �+ '
�� 3?��h+ ���� )Khajali 

et al., 2008; Khajali & Fahimi, 2010;. 

Faraji et al., 2019( ��X7 8� F�� ��?�7� F��8� 3�� 

0@ F�(K�J �+ (�'�% �� Q�8R <��=.� %�L'� S�8��( 

�%��@� EC� <��=.� V��C(� 98�W� U�87 � <�@ 

|	2� 3@X� �%
 � 0� F�� E��8� EC� <�@ ��4. 

�'G � <�@ i8��� �+ '
� 0@ 02��( 9%B� �J 

<�@ 3C�( ��.�8� 0� 3�'Z&L �'G 3�� 

)Bautista-Ortega & Ruiz-Feria, 2010.( 

Sharifi et al. )2016(� ���&4�� %(��� 0@ 

�	�+ 9��� 1 A8T '&�%�(�'T S���� %��� �� �8�: 9� 

�@ �F�(K�J �+ (�'�% �� Q�8R <��=.� yh� S�8��( 

%��@� � %��� S���� � ��+� �� <��=.� ��'� 

��(J %��@���(� EC� <��=.� V��C(� 98�W� U�87 �%
 � 

EC� <�@ �.�8�8[�� Fh� 3��� � <�@ ;X�4+ 

�C1D - �D�87 �� 0:': 9� ��
'T .%
 F�� F�??-+ 

%&�.���� 0@ S����'&�%�(�'T %��� �+ %(�'� 0� ��'&7 

F�=d��: �C��&+ 9�8� �F�(K�J EC� <�@ ;X�4+ 

�C1D � �D�87 �� ��T%(8� 3-� i8��� �h�-+ .%
��  

  
 "	#�2 .02&��8. 8� %��� S����'&�%�(�'T � F�(K�J 8�_`�  9�

) 9'�� �'G <��=.� A�%&� 3-� 3-� ��T%(8�  �('GPHS(  

9���	�� �4��+�J  
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�8�&@  82/2  57/12   a 18/40  a 12/1  

F�(K�J  

5/0 %f��  79/2  79/11  a 28/39  a 18/1  

1%f��  43/2  43/10  b 25/32  b 93/0  

S����'&�%�(�'T %���    

15/0 %f��  70/2  75/12  b 20/31  c 56/0  

3/0 %f��  55/2  45/10  a 18/39  ab 01/1  
SEM 24/0  17/2  19/2  10/0  

P-value 12/0  12/0  001/0  001/0  

  
�-9:� 5�;� <�=>� ?-�@�7 	 A-=�&���#-�&�. #-�& 

�� C;� ���=��-� ��� ���-��-� ��0�  

~���( 8�_`� 9���	�� �4��+�J 8� �8.02&� �9 

����	�
'�� �	�X� �� ��CD ��%B� �;��@O ����� %��� 

S���� � S�8��( %��@� �� ��%: 3 ��4( ���� �%
 

.3�� ���� 9� F�� ��%: ��4( �+ %� 0@ F��  

02&��8.9� ����	�
'�� 0�) =: (;��@O 0� �'R 
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�&B+ ���9 3-� 8�_`� �	�+ 9��� l'h� q1�,+ 

F�(K�J � S����'&�%�(�'T %��� ��8D 0�.8T %(�� 0� �'R9 0@ 

yh� 1 %f�� F�(K�J � 15/0 %f�� S����'&�%�(�'T 

%��� 0� �'R �&B+ ���9 EC� <�@ yh� ���� � %��� 

S���� � <��=.� S�8��( %��@� ���	�X� ��T%(8� 

%(%
 )05/0P<(.  

�� ���T%(8� %��� S���� �'a-+ ����( ���L'���+ 

F�*��8� .3�� ���&4�� ��8@ %(� 0@ � ��+� �� 

�	�+ 9��� S����'&�%�(�'T %��� 0� ��'&7 <�� ��� 

�F�(K�J �?��9 9�%��� 0&�+J <��=.� 0�.�� � %�L'� 

S����%��� <�@ �+ %��� )Ahmadipour et al., 

2018.(   

  
 "	#�3.  yh� 8� %��� S����'&�%�(�'T � F�(K�J 8�_`�

'���+3�L � A�%&� 3-� 3-� ��T%(8� 9�	�X� ���	�
'�� 9

) 9'�� �'G <��=.�PHS(  

9���	�� 

�4��+�J  ;
��@
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��L
  

�8�&@  5/65  a10/7  a50/7  bc 56/9  

F�(K�J  

5/0 %f��  7/59  ab 59/6  b 90/6  b 55/10  

1%f��  7/64   b45/4   c15/5   a50/17  

%��� S����'&�%�(�'T  

15/0 %f��  7/66  b 59/4  c50/5  a 55/18  

3/0 %f��  7/69   a75/6  bc   24/6  c50/8 

SEM 50/4  55/0  85/0  05/1  

P-value 31/0  001/0  001/0  001/0  

  
�-9:� 5�;� <�=>� ?-�@�7 	 A-=�&���#-�&�. #-�& 

�� �-��E* F�)�7 ��� �3�G�� ��0�  

~���( 8�_`� 9���	�� �4��+�J 8� 3�L�B. ��=(J �9 

8�\ 9�8�1	7 �	�X� �� ��CD ;��@O ���(K��%�� 

F���8@ ���&�@ ;����[�J ��8Z�(�8�'&�+J � F�(OJ 

��8Z�(�8�'&�+J �� ��%: 4 ����J �%
 .3�� ~���( F�� 

��%: ��4( �+ %� �� �L�P 0@ 9���	�� �4��+�J 

q1�,+ 8�_`� �&B+ ���9 8� 3�L�B. ��=(J �9 ;��@O 

���(K��%�� ;����[�J ��8Z�(�8�'&�+J � F�(OJ 

��8Z�(�8�'&�+J 3
�%( )05/0P>�( 3�L�B. ���	�X� 

��=(J F���8@ ��&�@ 0� �'R �&B+ ���9 3-� 8�_`� 

l'h� q1�,+ F�(K�J � S����'&�%�(�'T %��� ��8D 

3ZT 0� �'R9 0@ yh� 1 %f�� F�(K�J 8 �� yh� 

S����'&�%�(�'T %��� EC� <��=.� �&B+ ��� 3�L�B. 

F���8@ ��&�@ �� �	�X� %(%
 )05/0P<(.  

  
 "	#�4.  3�L�B. 8� %��� S����'&�%�(�'T � F�(K�J 8�_`�

��=(J  A�%&� 3-� ��T%(8� 9�	�X� 9�81�	78�\ 9�

) 9'�� �'G <��=.�PHS(  

9���	�� 

�4��+�J  

;
��@
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��)
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��L
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��L
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 8� 
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��L
  

F
�(O
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�+J

 
��8

Z�
(�8

�
  

%P
��)

 8� 
(8

��L
  

�8�&@  3120  c4680 5/224  5/6  

F�(K�J  

5/0 %f��  2830  c 5437  5/228  47/5  

1%f��  2400  b5970  5/231  75/4  

%��� S����'&�%�(�'T  

15/0 %f��  2079  b7540  5/239  50/5  

3/0 %f��  2850  a9736  5/241  97/4  

SEM 57  254  5/14  1/1  

P-value 34/0  001/0  09/0  19/0  

  

S����'&�%�(�'T %��� 0�  ��'&7S� <��  ���9�8� 

F�(K�J �+ (�'�% �� Q�8R <��=.� �'�@�. %
� 0C
 

F�L'�(� �EC� <��=.� F���8@ 9��� � ���(�'� %
� 

��'� �+0e� 9� �+ �%� ��  <��=.� EC� �WL � �'


) 3�� �%
 �	�X� �� ��&�@ F���8@ yh�Teixeira 

et al., 2017 .( F�� 8� ��X7Sharifi et al. 

)2016( �	�+ 0@ %(�8@ Y��=T  9���1  �� A8T

0:': p��'G A8T'1�@ ��
'T 9� <��=.� EC� �

�&B+ ����+ ��'� 90e� 9�  .%
 ��T%(8� F�� ��

�+ ���&4�� F��8��&� �'
 0@ <��=.� F���8@ ��&�@ 

�	�X� 8d(�4( <��=.� 3�L�B. F���8@ 9��� �� 
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��T%(8� .%
�� F�??-+ 9���� ���&4�� %(�8@ 0@ 

S����'&�%�(�'T %��� �+ (�'�% �� Q�8R �'�@�. %
� 

0C
 �&�L'�(� EC� S�8-� =�&� �1� F�+J ��� �� 

��CD �F�+8�[�� F�%�+8�[�� � F���8�'� �%
 � EC� 

�?L� 9�8�F�*� ��� ^�'� 0&�+J 9�%��� ]W: � 9

�+ �'1� 9�8� .�'
  F�+`� ����� �8��+ F�� 9K8(�

 �8@ %�'G �%�� 3�L�B. <��=.� ��&�@ F���8@/F���8@

)Michiels et al., 2012; Khajali & 

Wideman, 2010; Dilger et al., 2013(.  

  
�-9:� 5�;� <�=>� ?-�@�7 	 A-=�&���#-�&�. #-�& 

�� �-EI	 �=�7 #-�J&��& ��0�  

~���( 8�_`� 9���	�� �4��+�J 8� 02&��8. 9� 

��(J %��@��(� �	�X� �� ��CD 3�B>� ��(J %��@��(� A�� 

��	�X� 3�L�B. ��=(J �9 ��(J %��@��(� �'����'1T 

��%��@�8� � ���'	���%��@�8�'� � yh� �'L�+ 9� %�%LJ 

�	�X� �� ��%: 5 ����J �%
 .3�� ���� �9 F�� ��%: 

��4( �+ %&� 0@ l'h� q1�,+ F�(K�J � 

S����'&�%�(�'T %��� 0� �'R �&B+ ���9 3�B>� 

��(J %��@��(� 9�	�X� ��T%(8� ��'+ <��+�J �� 3-� 

8�_`� ��8D %(���� 0� �'R9 0@ yh� 1 %f�� F�(K�J � 

15/0 S����'�(%�(�'T %��� 0� �'R �&B+ ���9 EC� 

<��=.� 3�L�B. ��=(J ���'	���%��@�8�'� � <�@ 

�'L�+ 9� %�%LJ �	�X� .%(%
 ��X7 8� F�� �L�P�� 0@ 

S����'�(%�(�'T %��� 8�_`� �&B+ ���9 8� 3�L�B. ��=(J 

��%��@���(J �'����'1T ��%��@�8� �	�X� �3
�%( yh� 1 

%f�� F�(K�J 0� �'R �&B+ ���9 EC� <��=.� 3�L�B. F�� 

��=(J %
 )05/0P<.(  

� ��+� �� <��=.� ��'� ��(J %��@���(� yh� 

S�8��( %��@� �	�X� �� ��T%(8� <��=.� �+ %��� 0@ 

NO�	�P� 0�  ��L�;�8_� 3z.�-+ �T%&&@ �� 3�L�B. ��=(J 

S�8��( %��@� ����&� ��'� 3�� )Han et al., 2005.( 

��X7 8� F�� F�(K�J �+ (�'�% ��'&7 9�8���'� ��'+ ���( 

9�8� %�L'� S�8��( %��@� �	7 %��	(  )Khajali & 

Wideman, 2010.( S����'&�%�(�'T %��� 0�  ��L�

F�
�� 9��8T �A'�&�%�(�'T �+ (�'�% 0� ��'&7 S� �%&� 

��8��L� �	7 ��8@ � EC� %�L'� 8���?+ ��O�� �� 

������� 9� ���@��%� �'
 � �� F�� U8R ;�8_� 

�(�%��@� 9'D �� �'G 0� 9�: ���Wd� )Hiramatsu, 

2003; Zugno et al., 2008.(  �+� ��?�7� F��8� 3�� 

0@ l'h� 9O�� S����'&�%�(�'T %��� �+ (�'�% ;�8_� 

�(�%��@� 0�
�� � EC� <��=.� ������� 9� ���J 

�+ '
� )Ostojic et al., 2015; Faraji et al., 

2019( � l'h� F���� �J �+ (�'�% ;�8_� ��(J %��@��(� 

0�
�� � EC� <��=.� 3�L�B. ��=(J 9� ��(J %��@��(� �� 

01	: �'����'1T ��%��@�8� )Wang et al., 2012( � 

%��@�8�'� ���'	��� )Dilger et al., 2013; Ostojic 

et al., 2015( .�'
  

 
 "	#�5. ��(J 3�B>� 8� %��� S����'&�%�(�'T � F�(K�J 8�_`� ) 9'�� �'G <��=.� A�%&� 3-� ��T%(8� 9�	�X� �(�%��@�PHS(  

9���	�� �4��+�J  
3�B>� ��(J %��@��(� �@  

)�1�+  �'+8� (8��L  

�'����'1T ��%��@�8�  

%P��) 8� A8T (F��'1T'	  

���'	���%��@�8�'�  

%P��) 8� �1�+ 8��L(  

�'L�+ 9�%�x%LJ  

�'+'(�() 8� �1�+ 8��L(  

�8�&@  40/1 
 b57/30 bc5/75  a50/5   

F�(K�J  

5/0 %f��   65/1 
 b57/32 

 b4/80 a10/6   

1%f��   43/1   a45/45 
 a5/85   b55/3   

S����'&�%�(�'T %���    

15/0 %f��  95/1 b45/35 
 a4/89 b90/3   

3/0 %f��   23/1   b35/31  c5/70   ab55/4    

SEM 25/0 15/2 25/0 50/0 

P-value 23/0  001/0  001/0  001/0  
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�� 0:'� 0� F�� 0@ 8�4�� ~���( 01f�P �� l'h� 

9O�� F�(K�J � F���� S����'&�%�(�'T %��� �� F�� 

Q�?-� 0��4+ �%(�'� �+��'� 02��( 98�T �'	( 0� �'R 
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