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Abstract 

In order to investigate the effect of consuming diets supplemented with different levels 

of guanidinoacetic acid on performance, some biochemical parameters of blood, 

microbial population and intestinal morphology in Japanese meat quails, 288 Japanese 

quails aged 1-35 days were used with 4 experimental treatments including control group 

and consuming guanidinoacetic acid with levels of 0.5, 1 and 1.5 g/kg of standard feed 

with 6 replications and 12 laying quails in each replication. At the end of the period (35 

days of age), after slaughtering two birds from each replicate, carcass traits of quails, 

blood parameters such as cholesterol, triglyceride, very low density lipoprotein (VLDL) 

and high density lipoprotein (HDL) as well as the activity of liver enzymes such as 

alkaline phosphatase (ALP), alanine transaminase (ALT) and aspartate transaminase 

(AST) were examined. Sampling was performed to evaluate the tissue and population of 

the small intestine microbial flora. The results showed that the consumption of diets 

supplemented with guanidinoacetic acid significantly improved carcass traits in the 

quails under study (p ≤ 0.05). Supplementation of the diet with guanidinoacetic acid 

caused a significant decrease in serum concentrations of blood parameters of 

cholesterol, triglycerides and LDL and subsequently increased HDL (p ≤ 0.05). 

Improvement in liver enzyme activity was observed under the influence of 

guanidinoacetic acid levels (p ≤ 0.05). A significant increase in the beneficial microbial 

population of Lactobacilli and, on the contrary, a decrease in the colony population of 

pathogenic bacteria Escherichia coli and Salmonella enterica in the intestine, along with 

an increase in the level of villi and the density of the number of goblet cells, indicated 

the effect of supplementation with different levels of guanidinoacetic acid on improving 

intestinal health in the quails under study (p ≤ 0.05). The results of this study showed 

the benefits of consuming different levels of guanidinoacetic acid on carcass traits, 

blood biochemical parameters, liver enzymes, morphology, and gut microbial 

population in Japanese quails. 
 
Keywords: Guanidinoacetic acid, Carcass trait, Blood bichemical, Liver enzyme, Japanese 

quails. 
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&
�; 1-  +� ���[F�� �+	� ������� ��:; ?3m� ��	� ?	Fc� 
 "�#:��$ �\+�L:M+�
9�@ ?�74�N  

Table 1. Percentage of ingredients and nutrient content of the experimental diet used in Japanese quails 

Ration items1 Percent (%)         
Corn kernels 52.94  
Soybean meal 40.04  
Vegetable oil 1.75  
Fish powder 3.00  
Calcium carbonate 1.09  
Dicalcium phosphate 0.39  
Salt  0.20  
L-lysine 0.01  
DL-methionine 0.08  
Mineral and vitamin supplement2 0.50  
Calculated nutrients  

Metabolizable energy (kcal/kg) 2900  
Crude protein (%) 24  
Calcium (%) 2.5  
Available phosphorus (%) 0.38  
Sodium (%) 0.15  
Methionine + Cysteine (%) 0.91  
Lysine (%) 1.35  
Threonine (%) 0.96  

1-  g����9 ��� &��KF� ��:;NRC� 1994.** A��� 87��F�
 AB%� ���	
:� �@ 11000 L:9 ���
 L:��F�
 �

B]�A �2300  L:��F�
 ���
3D �22  ���


 L:��F�
E �2 �
:� L:��F�
 ���3K �3 �
:� �L:��:$ ���40 �
:� �L�
�*	9+ ���18 �
:� ��:�� H:7$	F��4 ���4 �
:��L��:(�
�:4 ���017/0 �
:� ���

�L:�Z�9	�	��:� 65 
:���L:��:� ��� 3/0 �
:��L:$	:9 ��� 075/0 �
:� 
 �:�� H:]	* ���600 �
:� .�	9 ����
� L:]	� ���2-  ���K� AB%� ���	
:� �@

 A���8 �
:� �L@� ���100 �
:���	�`:7� ��� 60 �
:��?
+ ���8 �
:��X� ��� 5/0 �
:��� ���  
15/0 �
:�.�	9 �	:7
� ���  

1- Balanced diet based on NRC, 1994.** Each kg of vitamin supplement contained 11,000 IU of vitamin A, 2,300 IU 

of vitamin D3, 22 IU of vitamin E, 2 mg of vitamin K3, 3 mg of thiamine, 40 mg of riboflavin, 18 mg of pantothenic 

acid, 4 mg of pyridoxine, 0.017 mg of cyanocobalamin, 65 mg of niacin, 0.3 mg of biotin, 0.075 mg of folic acid and 

600 mg of choline chloride. 2- Each kg of mineral supplement contained 8 mg of iron, 100 mg of magnesium, 60 mg 

of zinc, 8 mg of copper, 0.5 mg of iodine and 0.15 mg of selenium. 
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�;2-  �� ���[F�� �>�������� ?�@+�B:$  �98�Z "�[\  +�L:M+�
9�@? �74�N  
Table 2. Effect of experimental treatments on carcass traits in Japanese quails 

 Treatment Supplementation 

(g/kg) 

Thigh weight 

(g) 

Wing weight 

(g) 

Breast weight 

(g) 

Abdominal fat 

(g) 

Control 0 32.31d 7.71d 37.81c 1.85a 

 

Guanidine Acetic Acid 

 

0.5 33.45c 7.82c 39.42b 1.72b 
1 35.52b 7.92b 39.96b 1.64c 

1.5 36.14a 7.99a 40.11a 1.55d 
SEM - 0.014 0.002 0.016 0.029 

 "
�[$L:���:� �@ +� �@�	F� �9 ���� R�F�� �:e <
���7K� ��7@�) )�� ?+��05/0p ≤  (�SEM  )���:�:�+����F�� ?�DI L(  
Differences between means in each column with different letters indicate significance (p ≤ 0.05), SEM (The Standard 

Error of the Mean) 

 
  

  

 &
�;3-  �� ���[F�� �>� ������� ?�@+�B:$ �98J7���*�@���:B:�	:9 ? ��� �	I  +�L:M+�
9�@ ?�74�N  
Table 3. Effect of experimental treatments on serum biochemical parameters in Japanese quails  

Treatment Supplementation 

(g/kg) 

Triglyceride (mg/dL) Cholesterol 

(mg/dL) 

HDL 

(mg/dL) 

LDL 

(mg/dL) 

Control 0 259.32a 192.16a 102.16a 96.76a 
 

Guanidine Acetic Acid 
0.5 256.14b 184.24b 104.51b 94.45b 
1 250.26c 180.35c 105.36c 92.69c 

1.5 246.52d 176.44d 106.72d 90.14d 
SEM - 1.20 1.15 0.451 0.652 
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9�@ ?�74�N  
Table 4. Effect of experimental treatments on liver enzyme activity in Japanese quails 

 Treatment Supplementation (g/kg) AST (U/L) ALT (U/L) ALP (U/L) 

Control 0 36.8a 29.4a 95.6a 
 

Guanidine Acetic Acid 
0.5 34.5b 28.2b 94.2b 
1 33.2c 26.5c 92.4c 

1.5 30.7d 24.1d 82.1d 
SEM - 0.091 0.045 0.069 

  

 &
�;5-  +� ��
+ �9
�%:� ):KB; �9 ������� ?�@+�B:$ �� ���[F�� �>�L:M+�
9�@ ?�74�N  
Table 5. Effect of experimental treatments on intestinal microbial population in Japanese quails 

 Treatment Supplementation 

(g/kg) 

E. coli       
(Colony/g) 

Salmonella enterica 

(Colony/g) 

Lactobacillus  
(Colony/g) 

Control 0 5.85a 5.71a 5.31d 
 

Guanidine Acetic Acid 
0.5 5.62b 5.40b 5.46c 
1 5.51b 5.16c 5.79b 

1.5 5.45b 5.02d 6.08a 
SEM - 0.008 0.011 0.009 

  

 &
�;6-  �9 ������� ?�@+�B:$ �� ���[F�� �>�)G�+���7�  +� ��
+L:M+�
9�@ ?�74�N  
Table 6. Effect of experimental treatments on intestinal morphology in Japanese quails  

Treatment  Supplementation 

(g/kg) 

Villus height 

(µm) 

Villus surface 

(µm) 

Crypt depth 

(µm) 

Number of 

goblet cells 

 Control 0 594.9d 0.594c 139.0d 10.8c 

 

Guanidine Acetic Acid 

0.5 601.2c 0.604b 143.5c 11.5b 
1 605.3b 0.604b 146.5b 12.1a 

1.5 608.5a 0.611a 148.4a 12.2a 
SEM - 1.54 0.002 0.045 0.014 
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Abstract 

Secretory urography is a method for imaging the kidneys, ureters, and bladder, which 

uses iodinated contrast media. The aim of this study was the anatomical examination of 

the kidneys, ureters and bladder of the Sarabi dog, so that these findings can be used in 

the interpretation of clinical results and decisions. The current study used 10 Sarabi 

dogs (5 males and 5 females) with an average age of 3.2±0.11 years and a mean weight 

of 79.7±0.37 kg. Following the intravenous administration of meglumine compound 

60% with a dose of 850 mgI/kg, radiographs were performed in lateral and ventro-

dorsal recumbency. The length of the second vertebral lumbar body was measured to be 

used as an index in determining the size of the kidneys. Based on the obtained results, 

both kidneys of Sarabi dogs were bean-shaped and their dorsal and ventral surfaces 

were convex. The right kidney was located in the margins of the caudal vena cava. The 

left kidney was located next to the aorta and had more peritoneal covering than the right 

kidney. The bladder was completely covered with peritoneum, and the neck of the 

bladder was close to the front edge of the pubic bone, and the body of the vertex area 

was located next to the navel of the animal. The mean ratio of the length, width, and 

thickness of the left kidney and the ratio of the left ureter length to the length of the 

second vertebral lumbar body were 2.87, 1.34, 1.19 and 6.97 cm, and the same ratio in 

the right kidney were 3.00, 1.33, 1.25 and 8.96 cm, respectively. Based on the findings 

of the present study, the anatomical structure of the urinary system of the Sarabi dog is 

similar to other dog breeds. The findings of this study can be used in the interpretation 

of the results and clinical decisions to determine the normal and abnormal size of 

kidneys, ureters and bladder in Sarabi dogs. 
 

Keywords: Secretory urography, Anatomy, Sarabi dog, Urinary system, Meglumine compound. 
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>?�  �= gO�� �� .�(9 �=>?�   ���O ��N�? ���C�� ��

�5 � m;Z +M� �9 � �C,�� ���N� �� �� � �C��� F��
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	� ���5 '��� ab � +��� >?�  '(X F������ .�N<
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�3J� 	��M& �� .(^�(X +��� +M� >?�  �= �� �&

	� �< �(9 ab +M� >?�  +�DO(� +;[ �9 ���(&

	���O +%*� +��� +M� ��;< �&���9 ab ��;< �9. 

��;< +��ij � k�[ �'(X ������ F������ ab 8�=

J� �� +��� � 8�=	9���  '���@ �� ���� � ��2 

�3  f�BV �9 ^��< �(X �9 ���A� .+�� ��� ���

 F�? ^Z�� �� ����� �� 	?�Z ���A� � �(9 ��� ����(5

 �� ���A� ���� ��(9 �5 ���A� �< 	CO� ��� +��� ���O

�%? $���T� � ����� ��=��� ���[ ��(iC�� 	���O 8

 ���9h
&�� �� �� 	� ���� ��(�  G�� ��N< �� ��

)^
�2.(  

  

 '��@1- ��Y� F���� ���9 ('��(<(����<)'(X ������J� �� 8�M< 88�= 	9���	C��� >*  �9)(�C� 

Table 1.The length (craniocaudal) of the second lumbar vertebral body in Sarabi dogs (cm) 
Dogs Male Female 

Second lumbar vertebral 

body length 

1 2 3 4 5 mean 6 7 8 9 10 mean Total 

4.78 4.55 4.63 4.70 4.66 4.66 3.98 4.11 3.88 4.05 4.00 4.00 4.33 

 '��@2- ab >?�  '(X � ab ��;< +��ij � k�[ �'(X J� �� 8�=	9��� 	C��� >*  �9)(�C� 

Table 2.Length, width and thickness of the left kidney and the length of the left ureter in Sarabi dogs (cm) 
Number Length Width Thickness Ureter length 

1 13.57 6.55 6.15 32.66 

2 13.22 6.45 6.02 31.99 

3 13.60 6.13 6.22 32.09 

4 13.12 6.00 6.12 32.45 

5 13.78 6.44 6.45 32.11 

Mean(male) 13.45 6.31 6.19 32.26 

6 11.66 5.70 4.66 28.49 

7 11.55 5.60 4.45 28.01 

8 11.11 5.06 4.02 27.89 

9 11.56 4.95 4.13 28.15 

10 11.78 5.50 4.21 28.14 

Mean(female) 11.53 5.36 4.29 28.13 

Total 12.49 5.83 5.24 30.19 

 '��@3-  +��� >?�  '(X � +��� ��;< +��ij � k�[ �'(XJ� �� 8�= 	9���	C��� >*  �9)(�C� 

Table 3. Length, width and thickness of the right kidney and the length of the right ureter in Sarabi dogs 

(cm) 
Number Length Width Thickness Ureter length 

1 13.86 6.33 6.31 41.95 

2 13.85 6.18 6.35 41.80 

3 13.22 6.45 6.29 41.75 

4 13.45 6.09 6.07 42.10 

5 12.98 6.22 6.00 41.88 

Mean(male) 13.47 6.25 6.20 41.89 

6 12.61 5.58 4.95 36.81 

7 12.54 5.31 4.90 36.15 

8 12.74 5.18 4.45 36.67 

9 12.56 5.07 4.78 36.09 

10 12.19 5.66 4.61 36.75 

Mean(female) 12.52 5.36 4.73 36.49 

Total 12.99 5.80 4.46 39.19 
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 '��@4- ab ��;< +��ij � k�[ �'(X +%*� 	C���)(�C� ��Y� F���� '(X �9 ab >?�  '(X +%*� �J� �� 8�M< 8 8�=	9��� 

Table 4.The ratio of the length, width and thickness (cm) of the left kidney and the ratio of the left ureter length to the 

length of the second lumbar vertebrae body in Sarabi dogs 

Number Length ratio Width ratio Thickness ratio Ureter length ratio 

1 2.91 1.40 1.31 7.00 

2 2.83 1.38 1.29 6.86 

3 2.91 1.31 1.33 6.88 

4 2.81 1.28 1.31 6.96 

5 2.95 1.38 1.38 6.89 

Mean(male) 2.88 1.35 1.32 6.91 

6 2.91 1.42 1.16 7.12 

7 2.88 1.40 1.11 7.00 

8 2.77 1.26 1.00 6.97 

9 2.89 1.23 1.03 7.03 

10 5.89 1.37 1.05 7.33 

Mean(female) 2.86 1.33 1.07 7.04 

Total 2.87 1.34 1.19 6.97 
  

 '��@5- ��Y� F���� '(X �9 +��� >?�  '(X +%*� � +��� ��;< +��ij � k�[ �'(X +%*�J� �� 8�M< 8 8�=	9��� 

Table 5.The ratio of the length, width and thickness of the right kidney and the ratio of the right ureter length to the 

length of the second lumbar vertebrae body in Sarabi dogs 

Number Length ratio Width ratio Thickness ratio Ureter length ratio 

1 2.97 1.35 1.35 9.04 

2 2.97 1.31 1.36 8.96 

3 2.83 1.38 1.34 8.95 

4 2.88 1.30 1.30 8.13 

5 2.78 1.33 1.28 8.98 

Mean(male) 2.88 1.33 1.32 8.81 

6 3.15 1.39 1.23 9.20 

7 3.13 1.32 1.22 9.03 

8 3.18 1.29 1.11 9.16 

9 3.14 1.26 1.19 9.02 

10 3.04 1.41 1.15 9.18 

Mean(female) 3.12 1.33 1.18 9.11 

Total 3.00 1.33 1.25 8.96 

  

  
^
� 1 - ��;<) +��� 	D�%X 8�=A) ab � (B �� 	9��� J� t� �� (3 .�?��RK �+��� ��;< :LK �ab ��;< :BL.���A� :  

Fig 1. Normal right (A) and left (B) kidneys in a 3-year-old male Sarabi dog. RK: right kidney, LK: Left 

kicney, BL: bladder. 
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^
� 2- 	D�%X ���A� )BL(  ���� 	9��� J� t� ��3  .�?�� �� ���A� ���� � +�� ��� ����(5 f�BV �9 ^��< �(X �9 ���A�

%? $���T��	� ��=��� ^9�O ��(�  G�� ��N< �� ��� h
&�� �� �� ���9 � ���� ���O ���[ ��(iC�� 	���O 8.���9  
Fig 2. Normal bladder (BL) in a 3-year-old female Sarabi dog. The bladder is completely covered with 

peritoneum, and the neck of the bladder is close to the front edge of the pubic bone, and the body of the 

vortex area is also visible next to the navel of the animal. BL: Bladder. 

  

  
^
� 3- ��;
������B� ��, 	%��@ 8�M� �� 	D�%X 8�=(A) 	M
� �- 	C�5(B)  �� 	9��� J� t� ��4  �� �= .�?��

 G���(����10 � y���& �� h5 ����� .+�� ��� �C,�� +%A� >@�  ���� 8���'���(;� �� >@�  ���� gO�� �� 8(�;< 8�=

��;< �C�*��� � ������ di5��;< ��(:& ](j� � �C,�� d���,� �=.+�� ��� �C��9 �= S�����B� F�� ����;< ��= $�(V �9 �=

9 +%*� �� 	:i�� 8�=��� � �NC*= +�c�� ^9�O 	M<��C� S�� +,�9 8�=��CZ��	� ���� ���T� 8�=��CZ�� �.�N=�  
Fig 3. Nephrogram phase of normal kidneys in lateral (A) and ventrodorsal (B) views in a 4-year-old male Sarabi 

dog. Both radiographs were taken 10 seconds after intravenous injection of positive contrast media. In these 

nephrograms, the kidneys can be seen as dense soft tissue structures and show clear borders with respect to the 

adjacent structures. 
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^
� 4- ��;
����(;�5 ��, 	%��@ 8�M� �� 	D�%X 8�=(A) 	M
� �- 	C�5(B)  �� 	9��� J� ��M= ��4  �� �= .�?��

 G���(����5 h5 �!�O� .+�� ��� �C,�� +%A� >@�  ���� 8���� y���& ��  �� �8���� ^Z�� 	,������� LTN5 �!�O� ��

	M
� 8�= S�����B�-	%��@ � 	C�5� ��;< ��N�?>?�  �� 	CM*O ���M= �9 �= �9 +%*� ab +M� >?�  �< �� ��=��� �=

|i�� ��� +��� +M� >?� +,�9 �� 8�&.���� G��X� 8�=  
Fig 4. Phase pyelogram of normal kidneys in lateral (A) and ventrodorsal (B) views in the same 4-year-old male 

Sarabi dog. Both radiographs were taken 5 minutes after intravenous injection of positive contrast media. In the fifth 

minute of intravenous urography, in the vetrodorsal and lateral nephrograms, the pelvis of the kidneys along with a 

part of the ureters was observed, and the left ureter has a more distinct border from the surrounding tissues than the 

right ureter. 

  
^
�5 -  	%��@ 8�M� �� 	,���(C*�� ��,(A) 	M
� � -  	C�5(B)  �� 	9��� J� ��M= ��4 .�?�� 20  y���& �� h5 �!�O�

	� ��=��� 	9�� ^
� �9 ��%��!& � +�� ��� �5 ���A� �+%A� >@�  ����.����  
Fig 5. Cystography phase in lateral (A) and ventrodorsal (B) views in the same 4-year-old male Sarabi 

dog. 20 minutes after the injection of the positive contrast media, the bladder is filled and looks almost 

like a pear. 
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Abstract  

One hundred fifty female and 12 male goats were selected from the herds of Lorestan 

province in a random stratified and clustered method. Morphological characteristics 

including 17 factors and qualitative and typical characteristics of the body including 27 

characteristics during 4 years and milk records, birth weights up to 9 months in males 

and females using SPSS and SAS software and descriptive statistics were analyzed. 

Hair samples were taken from the right side of 90 female goats (1, 2 and 3 years old) in 

four seasons to determine hair length, efficiency and fat percentage. The data were 

analyzed by SAS software package and GLM method. 40 male goats at the ages of 4, 6, 

8, and 10 months were selected from the goat herds, and each age group was kept in 

individual places and after 20 days of preliminary period for 90 days with a total mixed 

ration (12.32% protein, and 2.33 Mcal/kg of energy) were fed. No significant difference 

was observed between different age groups, except for chest depth and hand width. In 

the comparison of milk production in different seasons, the highest milk production was 

obtained in May with 943.2 milliliters/h and the lowest amount of milk was obtained in 

August with 28.5 milliliters. The average duration of the milking period was 4 months 

and the average daily milk production of one head was about 384 milliliters. The effect 

of gender on birth weight was not significant. In the study of the effect of age on hair 

length, efficiency, fat percentage and hair diameter, no significant difference was 

observed except hair length. The effect of gender on different weights from weaning to 

9 months was significant. In fattening goats, the highest daily gain at 10 months was 

132.99g/d and the lowest at 6 months with 95.59g/d. 

 
Keywords: Morphological characteristics, Productive characteristics, Goat, Lorestan, Fatnning, 

Hair goat. 
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Table 1. Mean square and standard deviation of some different characteristics of body size in native goats 

of Lorestan (cm)* 

Age 
Hip height from 

the ground  

chest width 

  

chest deep 

  

Hip bone width 

  

Legs width 

  

Hands width 

  

Hip to Withers 

distance  

one year  63.5a ± 3.44 15.1a ± 1.64 27.82b ± 2.32 15.47a ± 1.38 28.85a ± 4.68 23.25b ± 3.19 47.8a ± 2.60 

Two years  63.17a ± 3.84 15.23a ± 1.22 28.98a ± 1.44 15.62a ± 1.23 29.89a ± 3.02 24.96a ± 3.34 48.03a ± 2.82 

Three years  63.86a ± 3.44 15.5a ± 1.5 29.02a ± 2.02 15.77a ± 1.33 29.45a ± 3.81 25.04a ± 2.45 48.38a ± 4.27 

4 years and up 63.94a ± 2.89 15.78a ± 1.21 29.31a ± 1.5 16a ± 1.33 29.84a ± 3.51 25.26a ± 2.55 49.36a ± 2.71 

Mean 63.55 ± 3.43 15.40 ± 1.41 28.84 ± 1.91 15.72 ± 1.31 29.52 ± 3.72 24.73 ± 2.90 48.36 ± 3.43 

SEM 1.70 0.69 0.91 0.658 1.88 1.56 1.55 

P 0.91 0.56 0.73 0.66 0.79 0.38 0.81 

Age 
ankle 

circumference 
hock joint length 

chest 

circumference 

Back bone 

width 

Lumbar bone 

width 

Lumbar height 

 
Withers height 

One year 10.60a ± 0.68 26.2a ± 1 78.1a ± 7.97 8.58a ± 0.79 47.95a ± 2.74 63.15a ± 2.99 65.52a ± 3.00 

Two years 10.71a ± 0.60 26.32a ± 3.62 79.85a ± 5.15 8.85a ± 0.83 48.71a ± 3.11 63.28a ± 2.69 65.73a ± 2.79 

Three years  10.38a ± 4.27 26.54a ± 1.17 81.06a ± 4.87 9.07a ± 0.73 50.20a ± 3.13 63.48a ± 3.12 66.12a ± 2.86 

4 years and up 10.78a ± 0.42 26.63a ± 1.11 81.33a ± 3.16 9.10a ± 0.63 50.52a ± 3.23 64.15a ± 3.68 67.13a ± 2.96 

Mean 10.72 ± 0.60 26.44 ± 1.62 80.26 ± 5.47 8.93 ± 0.77 49.47 ± 3.19 63.49 ± 3.08 66.09 ± 2.89 

SEM 0.37 0.86 2.64 0.372 1.53 1.56 1.45 

P 0.83 0.46 0.95 0.23 0.76 0.64 0.33 

a� b � c Z��X ���P&� �� �F %�&' �UE�)�[E Zn&+� �!"� ��� �� D
� �F��[
� 3'� )05/0p < ( 

a. b. c Values within a column with different superscripts differ significant (p < 0.05) 
  

  

 0�>T2- D' �c�  �� �E ��F B(�_�� �� %�� �)��4� ��
"� Z���E� � D
UE�
��&'�( ����% 

Table 2. The effect of age on the mean of weight gain in Lorestan native male goats. 

 4 month 6 month 8 month 10 month SEM P 

Initial body weight(kg) 14.95d

 
17.48c

 
22.01b

 
27.18a

 1.39 0.03 

Average daily gain (g)
 

98.17c

 
95.59 c

 
116.53 ab

 
132.99a

 12.02 0.04 

Final body weight(kg)
 

22.95d 25.62c 31.02b 38.23a 1.15 0.01 

  

 0�>T3-  �
H >
(�� 3PQ ��
"� ��d+ � ��"��� D
UE�
��� �� %�&'�( ����  
Table 3. mean square and standard error of milk production traits in Lorestan native goats 

 Milk yield(ml/d) 

 Morning Evening Total 

March- April 392.5b ± 142 114.6 b ± 78.3 507.1 b±  165.6 

April-May 700.8a ± 19.1 242.4a ± 103.8 943.2a ± 245 

May-Jun 100.7c ± 24.0 64.3c ± 21.5 165 d ± 36.8 

Jun-July 380.9b ± 139.3 55.9c ± 17.9 436.8c ± 140.1 

July-August 19.2d ± 4.5 9.3d ± 2.4 28.5e ± 6.7 



������� 	
��
�� ����� ���������� 	 ���	  ������1403	  "�#�$34-25 	��() �*��+�� � 

 

 

30

Mean 295.9 ± 82.2 88.7 ± 92.5 384.5 ± 329.4 

SEM
 

32.89 22.39 59.42 

P 0.001 0.02 0.04 

  

 0�>T4-  ��
"� ��d+ � ��"��� D
UE�
�%�� ��� ��  %>��� %�&'�( ���� D
!' �� ��F S!T� b�&��  
Table 4. mean square and standard error on the body weight of Lorestan native 

Age Birth Weight 
Weaning 

Weight 
4 Month 5 Month 6 Month 7 Month 8  Month 9 Month 

Male 2.71a ± 0.313 7.85a ± 1.05 8.97a ± 1.18 11.58a ± 1.47 14.8a ± 1.74 17.64a ± 1.99 20.26a ± 2.34 23.2a ± 2.14 

Female 2.59b ± 0.47 7.67a ± 1.29 8.85a ± 1.43 11.43a ± 1.64 14.28a ± 1.64 16.72b ± 1.65 19.13b ± 1.91 21.59b ± 1.88 

Mean 2.45 ± 0.42 7.74 ± 1.19 8.9 ± 1.33 11.47 ± 1.56 14.49 ± 1.69 17.08 ± 1.83 19.58 ± 2.14 22.22 ± 2.12 

SEM 0.20 0.60 0.65 0.78 0.85 0.91 0.53 0.53 

P 0.03 0.82 0.33 0.67 0.21 0.04 0.02 0.04 

  

�>T05- + � ��"��� D
UE�
��+�� ��
"� ��d  �� �� �� ��
Q�G+%�&'�( ���� 

Table 5. Mean square and standard error of some hair characteristics in Lorestan native goats 
hair length (cm) hair efficiency% Fat % Diameter (micron) Age 

16.12a ± 1.75 89.22a ± 1.26 1. 91a ± 0.65 74.46a ± 13.91 1 year 

15.34ab ± 1.69 89.87a ± 1.37 1.91a ± 0.73 79.85a ± 9.10 2 year 

14.49ab ± 1.07 88.74a ± 1.86 2.39a ± 1.59 77.49a ± 3.40 3 year 

14.12b ± 1.29 88.45a ± 4.18 2.22a ± 1.52 80.75a ± 8.07 4 years and up
 

14.75 ± 1.51 88.98 ± 2.92 2.16 ± 1.30 78.91 ± 8.04 Mean
 

0.75 1.46 0.65 4.32 SEM
 

0.02 0.56 0.41 0.32 P 
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Abstract 

With the transfer of pollutants to the aquatic environment, there is a possibility of 

absorption and accumulation of some heavy metals in the tissues of the fish body 

through the food chain or water. The higher average concentration of heavy metals in 

fish compared to international standards can be considered as a serious alarm for 

relevant officials and institutions because the continuous use of this products can cause 

dangerous diseases. Therefore, the purpose of the present study was to study heavy 

metals in farmed rainbow trout of SosanSorekh region of Andika water. For this 

purpose, this study was carried out on the farmed trout fish of SosanSorekh region of 

Andika water. After preparing samples from fish, measuring the concentration of heavy 

metals remaining in fish muscle, including As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb, 

Sn and Zn was measured. Results showed that Zn and Cd were the maximum and 

minimum concentrations in meat of rainbow trout. Compared the values of heavy 

metals measured with international hygienic standards showed that the concentration of 

all metals were significantly lower than the limit (p < 0.05). The assessment of health 

risk showed that daily and continuous consumption of these products by consumers 

except Pb, Hg and As is completely safe and there is no risk for them. The mean 

concentration of all measured heavy metals were less than global standards. Estimation 

of daily receiving in all metals, except for As and Pb, showed that the use of rainbow 

trout did not currently cause a danger for human health, However, in order to prevent 

the occurrence of potential pollution in the future, management should be paid more 

attention to these pollutants and resources. 

 
Keywords: Heavy metals, Oncorhynchus mykiss, Sousan-e Sorkhab, Assessment of health risk. 
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Table 1. The results of health risk assessment of rainbow trout of regarding heavy metals 
Heavy metal Daily intake (mg/g of body weight per day) MTDI* 

children Adults (mg.g-1 BW/day) 

Arsenic (As) 1.29×10-1 7.42×10-2 5×10-2 

Cadmium (Cd) 5.87×10-3 3.35×10-3 6×10-3 

Cobalt (Cb) 7.4×10-3 4.23×10-3  

Chromium (Cr) 1.21×10-1 6.92×10-2 2 

Copper (Cu) 4.18×10-2 2.39×10-2 3×101 

Iron (Fe) 7.5×10-1 4.29×10-1 1×102 

Mercury (Hg) 7.6×10-2 4.34×10-2 3×10-2 

Manganese (Mn) 1.66×10-3 9.51×10-4  

Molybdenum (Mo) 1.57×10-2 9.01×10-3  

Nickel (Ni) 1.32×10-1 7.53×10-2 3×10-1 

Lead (Pb) 4.35×10-2 2.49×10-2 2.1×10-1 

Tin (Sn) 1.42×10-1 8.12×10-2  

Zinc (Zn) 8.02×10-1 4.58×10-1 6×101 

 *MTDI ̀ +/0 ̀ '�W F�
��, Z�R� �{[
�� :NRC, 1989; JECFA, 2000)( 

* MTDI: Maximum Tolerable Daily Intake (NRC, 1989; JECFA, 2000) 

  

7��I 2- &G�� ,� ��	 ��&(C� J&�C� -

*:  

&� �S&c�0 ,��� � (a�K  �� 1���*&[ �' 1�� �*&� T)��') FX%�O� �,�� 

Table 2. Descriptive statistics of heavy metals in the studied fish (mg/kg of dry body weight)  

Heavy metals Concentration  

Arsenic (As) 0.28 ± 0.01 

Cadmium (Cd) 0.01 ± 0.01 

Cobalt (Cb) 0.01 ± 0.01 

Chromium (Cr) 0.26 ± 0.05 

Copper (Cu) 0.09 ± 0.01 

Iron (Fe) 1.62 ± 0.30 

Mercury (Hg) 0.16 ± 0.01 

Manganese (Mn) 0.01 ± 0.01 

Molybdenum (Mo) 0.03 ± 0.01 

Nickel (Ni) 0.28 ± 0.08 

Lead (Pb) 0.09 ± 0.01 

Tin (Sn) 0.30 ± 0.01 

Zinc (Zn) 1.93 ± 0.61 
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Table 3. The comparison of the amount of heavy metals in rainbow trout with international standards (FAO/WHO) 

Heavy metals Standard value 

(PPM) 

Difference between the mean 

and the standard 

t statistic Df P-

Value 

Arsenic (As) 0.5 -0.21920 -5.447 9 0.000 

Cadmium (Cd) 0.2 -0.18730 -5.483 9 0.000 

Cobalt (Cb) 50 -49.98400 -3.242 9 0.000 

Chromium (Cr) 30 -29.73777 -1.780 9 0.000 

Copper (Cu) 100 -99.90960 -4.016 9 0.000 

Iron (Fe) 100 -98.37700 -1.005 9 0.000 

Mercury (Hg) 0.2 -0.03550 -1.764 9 0.000 

Manganese (Mn) 50 -49.99640 -7.026 9 0.000 

Molybdenum (Mo) 150 -149.96590 -2.981 9 0.000 

Nickel (Ni) 0.5 -0.21700 -8.547 9 0.000 

Lead (Pb) 0.4 -0.30580 -3.071 9 0.000 

Tin (Sn) 250 -249.72391 -7.209 9 0.000 

Zinc (Zn) 150 -249.69270 -2.402 9 0.000 
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Abstract 
miR-143 is one of the important microRNAs involved in regulating cellular processes 

such as growth, differentiation, and cell death. Mustard gas (Sulfur Mustard, SM) is a 

chemical agent known for its destructive effects on the lungs. The damage caused by SM 

to lung cells can lead to changes in the expression of microRNAs, including miR-143. 

The aim of this study was to investigate the effects of mustard gas on the expression of 

miR-143 in the lung tissue of chemical warfare veterans. In this study,30 lung biopsy 

samples were collected from chemical warfare veterans with varying degrees of damage 

(10 samples with moderate damage and 10 samples with severe damage), along with 10 

healthy control samples. Total RNA was extracted, and after cDNA synthesis, miR-143 

expression was measured using Real-time PCR. U6snRNA was used as an internal 

control, and GraphPad Prism version 6.07 software was used for statistical analysis. The 

results showed a significant decrease in miR-143 expression in the lungs of chemical 

warfare veterans compared to the control group. Specifically, in the severe damage group, 

this decrease was much more pronounced than in the other groups (p < 0.0001). In the 

moderate damage group, a less significant decrease was observed (p = 0.7602). ROC 

curve analysis also showed that miR-143 could be considered a potential biomarker for 

identifying lung damage caused by SM, though confirmation of these findings requires 

further studies. 
 

Keywords: miR-143, Mustard gas, Lung, Gene expression, Biomarker, Chemical injury. 
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 HU)��*�����
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.�� ���_*�� J����� Real-time PCR  �� ���_*�� �$ 
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3#0& 7���
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 7��� )� �/#��)/5���95  HU)��*�����
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.
� �� ���_*�� �$ �:
3��
& 
_U ���)�8)�(9� 
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 ]U
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� �(#4��
�

J��������� .�� .�`�� )�
'5 H� �$ �: ,)/{ H$ �:

 "#���#�± X�
Z�� �)����*��  �� ���_*�� �$ 	 ��� Hp�)�

�/��� T-Test ���� 2#0Z5 	 H�(`5.  "##V5 7�
$

��c�	 	 
#���  miR-143  w#P�5 )� �$�P*��

�)�*�/� )/_4/� l
V� )� ��)�3#$ � �	
� � �>
*�8

��Z�����
#� �
'031 HtP�� 7�: )ROC ( sW� 	

��Z��
�� ROC (AUC)  .
9
� )�
j ���_*�� �)/�

�� ���_*�� �$ 7)��� (#4��� GraphPad Prism V. 6.07 

(GraphPad Software Inc., CA, USA)  �� .�`��.
  

>	�U 1- H�/3� ��#4�$ ,�tP���:  
Table 1. Clinical Characteristics of the Samples 

Type Age/ 

Gender 

Sample Type Age/ 

Gender 

Sample Type Age/ 

Gender 

Sample 

N1 60/Male Normal 

volunteer 

C1 42/Male Moderately SM-exposed patient C11 39/Male Highly SM-exposed patient 

N2 37/Male Normal 

volunteer 

C2 57/Male Moderately SM-exposed patient C12 49/Male Highly SM-exposed patient 

N3 38/Male Normal 

volunteer 

C3 46/Male Moderately SM-exposed patient C13 47/Male Highly SM-exposed patient 

N4 49/Male Normal 

volunteer 

C4 58/Male Moderately SM-exposed patient C14 39/Male Highly SM-exposed patient 

N5 44/Male Normal 

volunteer 

C5 43/Male Moderately SM-exposed patient C15 56/Male Highly SM-exposed patient 

N6 49/Male Normal 

volunteer 

C6 57/Male Moderately SM-exposed patient C16 41/Male Highly SM-exposed patient 

N7 49/Male Normal 

volunteer 

C7 42/Male Moderately SM-exposed patient C17 31/Male Highly SM-exposed patient 

N8 60/Male Normal 

volunteer 

C8 47/Male Moderately SM-exposed patient C18 35/Male Highly SM-exposed patient 

N9 63/Male Normal 

volunteer 

C9 40/Male Moderately SM-exposed patient C19 41/Male Highly SM-exposed patient 

N10 49/Male Normal 

volunteer 

C10 48/Male Moderately SM-exposed patient C20 58/Male Highly SM-exposed patient 

  

G����  
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 �/=� ��)
$ 	 �{�t*-� ,�VWj 
#r'5 �� ���#3b�

 h�) �� ��:
3��
& 
3��� 	 �{�t*-�
#q ,�VWj

 \�/5 O	} 	 
#r'5 ��Z�� 	 �� ���_*�� %���)/09

���*��StepOnePlus™ Real-Time PCR System 

���
� F�) )2'� 7�:1 	 2( . "�� )� HU/5 �$ �HV4�W�

 )/_4/� l
V� )� ��)�3#$ ��#4�$ ,�tP�� H$

�)�*�/� (SM) 
�5 �F4�� ��
9� 	 Real-Time PCR  
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7�
$ miR-143  	U6 snRNA H�#+$ 	 ���
� 7���

�����/��� �� ���_*�� �$ �: T-test .
� )�)�(9� 

GraphPad Prism  HP�� 07/6 ���� 2#0Z5 	 H�(`5 .

 a��*� H���K� )���#$ miR-143 H�/3� )� �$ ��)�3#$ 7�:

 ���� ~�35 \�/*� 	�$  SM )� 7)����V� X�*-� �

H�/3� �$ H���K��� ��:��� >
*�8 7�: .H$ �g�- )/b

J:�8 ��#$  miR-143�$ ���� ~�35 �$ ��)�3#$ )� SM  

 2'�) ���
� ��:��� >
*�8 �	
� H$ 
=��2.(  7�
$

 2#0Z5 �7
8)��/#$ C�)� �$���)���Z�� ROC  7�
$

�	
� "#$ (��35�)�3#$ 7�:) � highly SM	 

moderately SM(  2'�) �� .�`�� >
*�8 �	
� 	3 .(

��Z�� 
�� sW� (AUC) 7�
$ miR-143	
� )� � 

highly SM  �$ 
$�
$984/0 �	
� )� 	 moderately 

SM   �$ 
$�
$952/0 
#{�t*-� 	 
#���  .�/$ miR-

143 �	
� )� highly SM  S#5
5 H$1 	 0,94  )� 	

�	
�  moderately SM  S#5
5 H$1  	0,87  
�� H$

���.

  
  
  

 
 2'�1-  
#r'5 ��Z��miR-143  

Fig. 1. Amplification Curve of miR-143  
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 2'�2-  O	} ��Z��miR-143  

Fig. 2. Melt Curve of miR-143 

  

  

 

 2'�3-  )��/3� �f ��#$ H���K�miR-143 H�/3� )�7�: H�/3� 	 ����=��U >
*�8 7�:)0001/0˂p ( 	 �)
$� $#�� miR-143  ����=��U )�

 �*=� H$7/�) \�/*� l)�/1 )Moderately SM( H�/3� 	 >
*�8 7�:)7602/0p =�(  �)
$� $#�� miR-143  �*=� ����=��U )� H$ l)�/1

/�) ����7 )Highly SM( H�/3� 	 >
*�8 7�:)0001/0˂p .(  

Fig. 3. Comparison of miR-143 gene expression in samples from veterans and control samples (p ˂ 0.0001). Analysis 

of miR-143 expression in veterans with moderately SM compared to control samples (p = 0.7602). Analysis of miR-

143 expression in veterans with highly SM compared to control samples (p ˂ 0.0001). 
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 2'�4-  ��Z�� ��)
$ROC) .A ��Z�� (ROC H$ �*=� ��)�3#$ )� Moderately SM ) .>
*�8 H�/3� 	B ��Z�� (ROC  ��)�3#$ )�

 H$ �*=� Higly SM  .>
*�8 H�/3� 	  

Fig. 4. ROC curve analysis. (A) ROC curve for patients with moderately SM compared to control samples. 

(B) ROC curve for patients with highly SM compared to control samples. 
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Abstract 

The present study was conducted to investigate the use of Prosopis juliflora pods (PJP) 

and the processing performed along with the effect of natozyme enzyme on 

performance, digestibility and blood parameters of Japanese quail. Number 700 one-

day-old Japanese male and female quail chicks were used in a completely randomized 

design with 7 treatments, 5 replications and 20 quail in each replication. Experimental 

treatments include: base-basal  diet (control), base diet with 15% PJP, base diet with 

15% water-soaked PJP, base diet with 15% water-treated PJP, ration Base was 

accompanied by 15% PJP with enzyme, basal  diet was accompanied by 15% PJP 

soaked in water with enzyme and basal  diet was accompanied by 15% PJP processed 

with water vapor with enzyme.The results showed that the effect of experimental 

treatments on feed intake in the first, second and third weeks was not significant (p < 

0.05). The highest weight gain was observed in the third, fourth and fifth weeks in the 

treatment receiving 15% of steamed PJP with water enzyme and control treatment (p < 

0.05). Birds treated with PJP containing diets with enzyme and control treatment 

showed better conversion ratio than other treatments (p < 0.05). The digestibility of 

crude protein and crude fat in the control diet and the diet containing 15% of steamed 

PJP with enzyme increased compared to other treatments (p < 0.05). Experimental 

treatments did not show a significant effect on the relative weight of carcass, breast, 

thighs, gills and gastrointestinal tract and on the blood parameters of Japanese quail (p > 

0.05). The results of this experiment showed that the processing of PJP with steamed 

water with enzyme improved the performance and digestibility of nutrients in Japanese 

quail. 

 
Keywords: Enzyme, Blood parameters, Digestibility, Mesquite, Japanese quail. 
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 5�'Z1-  v	�N#O�F�B��X	� �! �!�I��  !�	� �N#O�F �	4��N# ?�  
Table 1. Types of enzymes used in the multi-enzyme Natozyme P 

Enzyme (u/kg) Activity level 

Cellulase 6000000 

Xylanase 10000000 

Beta-glucanase 700000 

Alpha amylase 700000 

Pectinase 70000 

Phytase 1500000 

Lipase 30000 

Protease 3000000 

  

 5�'Z2-  �)
Z �$g� ! 	� � �# $%! 	� W
�)4'&�! W7E)� ���! 5	��! �B  
Table 2. Composition of food and nutrients of diets during the period in percentage 

Meal Control (%) Treatments 

Corn 47.55  39.57  

Soybean meal (44% crude protein) 36.53 32.5  

Soybean oil 1.56  4.52  

Wheat 4.00  0  

Wheat bran 4.00 0  

Full mesquite pod 0  15  

Fish Powder (60% protein) 2.91  5/63  

Dicalcium phosphate 0.75  0.35  

shell 1.40  1.27 

Salt (sodium chloride) 0.28  0.25  

DL-methionine 0.2  0.2  

Lysine 0.07  0.07  

Mineral supplement1 0.25  0.25  

Vitamin supplement 2 0.25  0.25  

Threonine 0.14  0.14  

Amounts supplied   

Metabolizable energy (Kcal/Kg) 2900  2900  

Crude protein (percentage) 24.00  24.00  

Calcium (percentage) 0.80  0.80  

Available phosphorus (percentage) 0.30  0.30  

Methionine (percentage) 0.50  0.50  

Lysine (percentage) 1.39  1.39 

Methionine + Cystine 0.88  0.88  

Sodium 0.15  0.15  

1- "3��4	��? N
7�� :� � ! ��'�� ]M(� �)*	�
� )B40 ��
� .�)* "'# )�� S
X	�840 ��
� "S
w	� �7�	4  .�)*125/0 ��
�  "��� 3�IX	� .�)*60  ��
�

 "N#O
�� 3�IX	� .�)*100  "b� 3�IX	� .�)* ��
�100  "N
��� .�)* ��
�2/0  "'# .�)* ��
�1  "SBF .�)* ��
�50  .�)* ��
�2-  ]M(� �)*	�
� )B

 :� � ! ��
���#�8500000 ��#� ���MX  S
� 'E � S
�A "2500000 S
���#� ���MX  S
� 'E �3D "11000  S
���#� ���MX  S
� 'E �E "2200 ��
� S
���#� �)*

3K "1477 ��
� S
���#� �)*1B "4000 ��
� S
���#� �)*2B "7840 ��
� S
���#� �)*3B "34650 ��
� S
���#� �)*5B "2464 ��
� S
���#� �)*6B "110 

��
� S
���#� �)*9B" 10 ��
� S
���#� �)*12B "400000 ��
��� '# )�� S
X	� �)*.'/��  

1-Each kilogram of mineral supplement contains: Calcium pantothenate, 40 mg. Choline chloride, 840 mg. 

Ethoxyquin, 0.125 mg. Zinc sulfate, 60 mg. Magnesium sulfate, 100 mg. Copper sulfate, 100 mg. Selenium, 0.2 mg. 

Iodine, 1 mg. Iron, 50 mg. 2- Each kilogram of vitamin supplement contains: 8,500,000 international units of vitamin 

A, 2,500,000 international units of vitamin D3, 11,000 international units of vitamin E, 2,200 mg of vitamin K3, 

1,477 mg of vitamin B1, 4,000 mg of vitamin B2, 7,840 mg of vitamin B3, 34,650 mg of vitamin B5, 2,464 mg of 

vitamin B6, 110 mg of vitamin B9, 10 mg of vitamin B12, 400,000 mg of choline chloride. 
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Table 3. Effect of experimental treatments on average feed consumption of quail chicks in different weeks (g/week) 

Treatments Week 1  Week 2 Week 3 Week 4 Week 5 

1 35.6 101.0 139.8 216.0c 270.6c 

2 36.4 104.4 142.2 219.2a 286.2a 

3 36.2 102.6 141.5 217.6abc 283abc 

4 36.0 102.2 141.3 217.2abc 280.6abc 

5 36.4 103.1 142.0 218.4ab 283.8ab  

6 36.2 102.0 140.8 217.abc 279.2bc 

7 35.8 101.2 140.0 216.2bc 278.2bc 

p 0.96 0.33 0.67 0.03 0.02 

SEM 0.62 1.06 1.131 0.7  1.84 

S
���
� +	�� )B �! � � ! K������ H�)E �� ��B���� H-�
  u[� �! � !5  .'��7B '&�!1- 'B�/ �)
Z2-  �� �)
Z H-% Y�
 �	G�

3-  �� �)
Z H-% b

 �	G�4-  �� �)
Z H-% �'/ �! ! ��a��	G�5-  �� �)
Z H-% )MB K� Y�
 �	G��  N#O�F6-  �� �)
Z H-% �	G�

 )MB K� b

�  N#O�F7-  �� �)
Z H-% )MB K� �'/ �! ! ��a� �	G�� N#O�F.  
In each column, means with different letters are significantly different at the 5% level. 1- Control diet 2- Diet with 

dry melon pods 3- Diet with wet melon pods 4- Diet with steamed melon pods 5- Diet with dry melon pods with 

enzyme 6- Diet with wet melon pods with enzyme 7- Diet with steamed melon pods with enzyme. 
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Table 4. Effect of experimental treatments on average weight gain (grams) of quail chicks in experimental weeks 

Treatments Week 1 Week 2 Week 3 Week 4 Week 5 

1 15.6a 45.2 67.2a 59.8 61.2ab 

2 15.0b 43.8 61.2b 57.2 58.2c 

3 15.1b 44.2 61.8b 58.0 59.0bc 

4 15.3ab 44.4 62.0b 58.2 59.4bc 

5 15.1b 44.0 61.4b 57.8 58.8bc 

6 15.3ab 44.6 62.2b 59.0 60.2abc 

7 15.4ab 45.2 67.8a 60.2 62.4a 

p 0.046 0.53 0.0028 0.811 0.080 

SEM 0.13 0.58 1.35 0.686 0.0772 

  

 5�'Z5- KZ	Z ]#'�4 W#)D S
���
� )� ��#���F ��B��M
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Table 5. Effect of experimental treatments on the average feed conversion ratio of quail chicks in experimental weeks 

Treatments Week 1 Week 2 Week 3 Week 4 Week 5 

1 2.28 2.23 2.08b 3.61c 4.42d 

2 2.42 2.38 2.32a 2.83a 4.92a 

3 2.39 2.32 2.29a 3.75ab 4.79abc 

4 2.35 2.30 2.28a 3.73ab 4.72bc 

5 2.41 2.34 2.32a 3.78ab 4.82ab 

6 2.36 2.29 2.26a 3.68bc 4.64cd 

7 2.32 2.24 2.07b 3.59c 4.46d 

p 0.27 0.111 0.0002 0.001 0.0001 

SEM 0.0445 0.0395 0.051 0.038 0.059 
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 5�'Z6-  )� ��#���F ��B��M
4 ), 3�
&	\
 KZ	Z K/eS
T�'�� ��B (�'�� +�� K� 8�7� '&�!)  
Table 6. Effect of experimental treatments on carcass characteristics of quail chicks (percentage relative to live 

weight) 

Treatments Carcass Thighs Chest Gizzard Digestive system 

1 66.4 17.5 25.8 1.5 2.1 

2 67.2 17.7 25.7 1.9 2.7 

3 66.8 17.2 24.0 1.5 2.4 

4 65.6 17.9 23.8 1.7 2.3 

5 65.9 17.4 23.5 1.8 2.5 

6 65.6 17.5 22.9 1.5 2.4 

7 68.1 18.1 24.2 1.7 2.4 

p 0.5 0.8 0.6 0.08 0.49 

SEM 1.02 0.52 0.51 0.11 0.21 
  

 5�'Z7- KZ	Z �! �$g� ! 	� NPB 8
���L S
���
� )� ��#���F ��B��M
4 ), S
T�'�� ��B  
Table 7. Effect of experimental treatments on average nutrient digestibility in quail chicks 

Treatments DM CP EE ASH 

1 72.9 71.0a 85.5a 65.4a 

2 71.3 67.9c 83.5d 63.1d 

3 71.4 68.2c 83.6d 63.4cd 

4 72.0 68.7c 84.5c 64.2bc 

5 71.7 68.5c 84.1cd 63.5cd 

6 72.4 69.2bc 84.7bc 64.8ab 

7 72.8 70.5ab 85.2ab 64.9ab 

p 0.0653 0.0032 0.0001 0.0001 

SEM 0.43 0.57 0.21 0.27 
  

 5�'Z8- K0�� )9 )� ��#���F ��B��M
4 ),  K7#�j� ��	
 ��B��
�) ()�
X ��! /�)*KZ	ZS
T�'�� ��B  
Table 8. Comparison of the effects of experimental treatments on blood parameters (mg/dL) of quail chicks 

Treatments Glucose Cholesterol Triglyceride HDL LDL VLDL 

1 383.9 219.1 222.9 52.6 121.9 44.6 

2 375.5 209.6 160.0 66.7 110.9 32.0 

3 362.8 210.6 182.2 60.2 114.0 36.4 

4 373.2 213.8 212.9 58.5 12.7 42.6 

5 366.7 214.0 176.8 62.8 115.8 35.4 

6 375.7 216.2 191.9 58.1 119.7 38.4 

7 382.3 217.9 213.6 56.4 118.8 42.7 

p 0.519 0.980 0.168 0.072 0.146 0.168 

SEM 10.55 8.82 18.31 3.16 8.85 3.66 
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Abstract 
This study was conducted to investigate the effects of adding levels of camelina oil and 

soybean oil to broiler diets on the immune system, lipid profiles, and liver enzymes in 

broiler chickens. For this purpose, 360 one-day-old Arian broiler chickens were used in 

a completely randomized 2x2 factorial design including (two levels of soybean oil 1 and 

2% and two levels of camelina oil 1 and 2%) with 4 treatments, 6 replications, and 15 

chickens in each replication. The main effects of soybean oil and camelina oil and the 

interaction effects of soybean oil and camelina oil had no effect on the antibody titer 

against Newcastle disease and the antibody titer against influenza (p < 0.05). 

Numerically, the antibody titer against influenza in the treatments receiving camelina 

tended to be significant (p = 0.09). The main effects of soybean oil on SRBC had no 

significant effect (p < 0.05). The main effects of camelina oil and the interaction effects 

of camelina oil and soybean oil on SRBC tended to be significant (p = 0.090 and p = 

0.080). Triglyceride and cholesterol parameters were lower in birds fed 2% camelina oil 

and 2% camelina oil and 1% soybean oil. The main effects of soybean oil and the main 

effects of camelina oil and the interaction effects of soybean oil and camelina oil on 

aspartate aminotransferase (AST) were not significant (p < 0.05). The liver enzymes 

alanine aminotransferase (ALT) and alkaline phosphatase (ALP) were affected by the 

main effects of soybean oil and camelina oil and the interaction effects of soybean oil 

and camelina oil (p < 0.05). Overall, the results of the study showed that the use of 

camelina oil reduces triglyceride and cholesterol concentrations and improves liver 

enzymes in broiler chickens. 
 
Keywords: Liver enzymes, Immunity, Lipid profile, Antibody titer, Camellia oil. 
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Table 1. The effect of experimental treatments on blood metabolites in broiler chickens (mg/dl)  

Main effects Cholesterol Triglyceride HDL LDL Total protein Albumin 

Soybean oil (%)       

1 135.93 57.73 53.00 60.10 3.70 2.45 

2 137.60 59.46 55.06 63.23 3.79 2.53 

SEM 0.13 3.13 0.70 1.89 0.09 0.09 

Camelina oil (%)       

1 120.20a 54.85a 55.25 55.40 3.80 2.48 

2 114.30b 48.30b 59.40 59.40 3.92 2.54 

SEM 3.96 3.70 0.46 2.43 0.08 0.08 

Interaction       

Soybean oil (%) Camelina oil (%)       

1 1 121.80c 54.50b 56.30 57.70 3.74 2.65 

1 2 110.60d 46.30c 62.80 50.20 3.98 2.69 

2 1 139.40a 64.40a 50.90 65.40 3.67 2.50 
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2 2 129.6b 61.20a 52.20 60.1 3.71 2.63 

SEM 2.96 2.84 0.65 2.42 0.209 0.02 

P-value 

Soybean oil (%)  0.749 0.315 0.594 0.299 0.355 0.123 

Camelina oil (%)  0.001 0.003 0.571 0.197 0.597 0.255 

Camelina oil * Soybean oil 0.001 0.005 0.659 0.090 0.234 0.355 

a-d :�6 !% 
��a�
 I��g ���
 IY�+� �01�-�Q1 �	��=�� �6!�Q�� G�� !% !�% )05/0p <.(  
< 0.05) pValues within a column with different superscripts differ significant ( d-a 

  

:�5J 2- R-$1� �� �"-�
��  �6!�Q�� ��N��OJ	J  5�#  �6��3	7  �6  
Table 2. The effect of experimental treatments on Liver enzymes in broiler chickens 

Main effects AST ALT ALP 

Soybean oil (%)    

1 352.86 4.54b 4677.50b 

2 363.56 4.85a 5000/70a 

SEM 5.84 0.25 146.44 

Camelina oil (%)    

1 36.50 4.75b 4723.60a 

2 373.20 5.00a 5126.30b 

SEM 5.84 0.25 146.44 

Interaction    

Soybean oil (%) Camelina oil (%)    

1 1 349.80 4.71b 4998.10b 

1 2 366.70 5.21a 5328.40a 

2 1 362.10 4.51c 4662.90c 

2 2 376.20 5.01b 5028.30b 

SEM 4.96 0.21 180.02 

P-value 

Soybean oil (%)  0.13 0.002 0.003 

Camelina oil (%)  0.1 0.001 0.001 

Camelina oil* Soybean oil  0.15 0.001 0.008 

a-c :!% 
��a�
 I��g �6 ���
 IY�+� �01�-�Q1 �	��=�� �6!�Q�� G�� !% !�% )05/0p <.(  
a-c Values within a column with different superscripts differ significant (p < 0.05) 

  

:�5J 3-  �� �"-�
��  �6!�Q�� ��N��SRBC OJ	J �$1b	a1� � P��#	�1 ���� ���3	7  �6  
Table 3. Effect of experimental treatments on SRBC and Newcastle disease and influenza titers in broiler 

chickens 
Main effects SRBC NDV (log2) ALV (log2) 

1 4.95 6.50 7.21 

2 5.01 6.66 7.30 

SEM 0.50 0.48 0.05 

Camelina oil (%)    

1 5.02 6.73 7.25 

2 5.10 7.05 7.40 

SEM 0.60 0.35 0.07 

Interaction    

Soybean oil (%) Camelina oil (%)    

1 1 5.03 6.44 7.17 

1 2 5.13 7.08 7.45 

2 1 4.87 6.70 7.38 

2 2 5.09 7.12 7.60 

SEM 0.62 0.52 0.08 

P-value 

Soybean oil (%)  0.120 0.28 0.31 

Camelina oil (%)  0.090 0.09 0.23 

Camelina oil*  Soybean oil 0.080 0.18 0.27 
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Abstract 

Bees naturally receive carbohydrates through flower nectar, proteins, fats, vitamins and 

minerals through pollen. In this regard, the present research was carried out using 

Gammarus as a protein source to replace pollen in desert conditions and on the common 

honey bee Apis mellifera. The factorial experiment was conducted in the form of a 

randomized complete block design with 4 treatments and 4 replications, a total of 16 

hives during a period of 6 months. The treatments included: 1- pollen (pure), 2- 

gammarus (33.3) percent + pollen (66.6) percent, 3- gammarus (66.6) percent + pollen 

(33.3) percent and 4- gammarus powder (pure). A significant difference was observed 

between different treatments in terms of food consumption in different periods at the 

end of the experiment (p < 0.05). In other words, the highest food consumption was 

related to control treatment (pollen) with 195.4 grams and the lowest consumption was 

related to treatment 3 with 91.99 grams in each period. Also, a significant difference 

was observed among the different treatments in the different periods of the experiment 

in terms of honey storage in the tested colonies (p < 0.05). The average honey reserve in 

different periods in treatments 1 to 4 was 2.49, 3.34, 2.33 and 4.1 kg respectively. The 

average cost of feed to produce each kilogram of food in the Gammaros treatment was 

about 2 times more economical than the control treatment. And in other studied traits, 

according to the obtained results, no significant difference was observed. The use of 

Gamarus food composition instead of pollen in honey bee colonies is perfectly 

compatible with the diet of honey bees, and in terms of economic characteristics, it can 

be used as a new product instead of flower pollen, which was about 2 times more 

economical. It is recommended 
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Table 1- Comparison Average composition of Materials in 100 g of dry matter gammarus and flower pollen (14, 25) 

Composition Flower Pollen  Gammarus  
Water 11  6  
Crude Protein 21  44.29  
Ash 3  33.63  
Crude Fat 5  16.9  
Revival Sugars 26  --  

Nonrevival Sugars 3  --  

Starch 3  --  

Crude Energy(Calories Per 100g) 115  356  
Unknown Material 29  --  
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Table 2- The average content of amino acids in plant pollen compared to the average of gammarus 

compounds (20)  
Amino Acid Average Pollen  Average Gammarus  
Arginine             3.2  5.3  
Histidine        1.3  2.5  
Isoleucine    1.9  5.1  
 Leucine              3.4  7.1  
Lysine                  3  6.4  
Metaionine        1.1  1.9  
Phenylalanine  2.3  4.1  
Thareonine        1.2  4.1  
Tryptophan        1.1  1.4  
Valin                      2.3  5.8  

  

 +�!R3- (!N0	 G��� �<) ������� L�?0��>) �� m� �? ���7c ��>R \>@�)  
Table 3- Dietary composition of each of the experimental treatments (based on percentage)  

Feed Components 

 Treatment   

1 2 3 4 

Honey 60 60 60 60 

Gammarus Powder 0 40 80 120 

Flower Pollen 120 80 40 0 

Water 26 75 55 70 
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Table 4- The average studied characteristics of bee colonies before the experiment  

Characteristics Treatment Coefficient 

of changes  
p  

1 2 3 4 

Aggressive Behavior 1.41 ± 1 0.95 ±  0.75 2.30  ± 2 0.5 ± 1.25 0.45 0.10 ns 

Colony Population 3 ± 0 3 ± 0 3 ± 0 0.5 ± 3.25 1.1 0.42 ns 

Desert Tour 13.75 ± 5.05 9.87 ±  6.25 5 ± 7.5 5.96 ±12.75 6.735 0.34 ns 

Generation 350 ± 236.89 214.51 ± 61.51 112.73 ± 283.87 332.26 ± 216.58 58.56 0.69 ns 

Colony Weight 21 ± 1.47 20.7 ± 3.67 1.55 ± 17.07 18.45 ± 2.05 12.24 0.10 ns 

The Weight of 20 Bees 1.66  ± 0.07 1.8 ± 0.31 0.38 ± 1.91 1.83 ± 0.13 0.26 0.6 ns 

 :=��$ �?0��>)1- �(^T�_) �	��2-) G�0����3/33) �	�� + !N0	 (6/66 �!N0	 (3 -) G�0����6/66) �	�� + !N0	 (3/33 � !N0	 (4- G�0���� 0	�8

(^T�_) �ns�PA� '��H) :	0�!  	�R� L0�	.  
The treatments include: 1- Pollen (pure), 2- Gammaros (33.3) % + Pollen (66.6) %, 3- Gammaros (66.6) % + Pollen (33.3) % and 4- 

Gammaros Powder (Pure), ns: There is no significant difference. 
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Table 5- The average studied characteristics of bee colonies after the experiment 

Characteristics Treatment p 

1  2 3 4 

Aggressive Behavior 0.57± 0.33  0.54± 0.38 0.5 ± 0.25 0.57 ± 0.33 ns 0.99  

Colony Population 0± 3  0±3.25 0.5 ± 2.75 0±3 ns 0.14  

Desert Tour 3.51± 13.33 7.276± 41 4.35 ± 10.5 6.42±19.33 ns 0.6  

Generation 294.38  ±  352.67 182.57 ± 1162.75 138.9 ± 227.25 89.49 ± 901.67 ns 0.2  

Colony Weight 2.53 ± 15.97 2.04± 17.4 1.24 ±14.7 0.41 ± 16.8 ns 0.18  

The Weight of 20 Bees 0.07 ± 1.79 0.15 ± 1.67  0.16 ± 1.71 0.2 ± 1.74 ns 0.76  

Collect Pollen 29.70 ± 31.01 29.85± 36.32 13.24 ± 25.31 8.81 ±41.23 ns 0.8  

Colony Spring Growth 0.57 ±5.67 1.89± 6.25 0.5 ± 5.25 0.57 ± 5.67 ns 0.7  

Giving Birth 0 0 0 0 0  
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Table 6- Average traits repeated several times in bee colonies after the experiment 

Characteristics 
Treatment 

Coefficient of changes p 
1 2 3 4 

Honey 411.5 440.3 263.3 423.5 0.6384 ns 93 

Flower Pollen 195.4a 103.7b 91.99b 111.32b 0.0001** 24.8 

Gammarus 2.49b 3.34a 2.33b 4.1a 0.0005** 32 
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Table 7- Food prices per 1 kg 

Food Material Price in Rials 

 Honey 1800000 

Flower Pollen 4800000 

 Gammarus 2500000 
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Table 8- Price of edible ingredients (Rials) based on storage in open space in experimental treatments  

Characteristics Treatment 

1 2 3 4 

Honey 594000 594000 594000 594000 

Flower Pollen 3199680 2133120 1066560 0 

Gammarus 0 555500 1111000 1666500 
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Abstract 

The aim of this study was to investigate the sonographic effect of GnRH and hCG 

hormones on the process of ovulation and pregnancy in estrous bitches.Thirty – two 

native dogs were divided into two groups: a control group of 20 and a treatment group 

of 12 .After determining the sexual cycle of the dogs through blood tests and vaginal 

smears, as well as inducing estrus in those dogs that were in the anestrus phase, blood 

sampling was performed every 12 hours from the third day after the onset of vaginal 

bleeding to determine the LH peak. When the LH hormone concentration exceeded 

above 5 ng/ml, GnRH and hCG hormones were administered to all dogs in the treatment 

group. The process of ovulation and pregnancy diagnosis was carried out through 

ultrasound. The ovulation rate in the treated and control groups was 100% and 70%, 

respectively, which was statistically significant (p < 0.05). Additionally, ovulation 

occurred 48 hours after the LH peak in 83.3% of the dogs in the treated group and 60 

hours after the LH peak in 16.7% of them. This was significantly different from the 

control group, where ovulation occurred 72 hours after the LH peak (p < 0.05). The 

pregnancy rate in the treated and control groups was 100% and 70%, respectively, and 

this difference was also statistically significant (p < 0.05). The results of this study 

indicated that the use of GnRH and hCG hormones can be employed to increase the 

ovulation rate, shorten the time to ovulation, and enhance the pregnancy rate in dogs. 

. 
Keyword: Ultrasound, ovulation, dog, hCG, GnRH, LH. 
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"�3"? T�3�/ �DE�/ F�?GnRH  �hCG C&G/ ��F3�;	 

Table 1. The effect of GnRH and hCG hormone injections on ovulation 

 
Ovulation 

Total Pearson Chi-Square value P value 
Positive Negative 

Groups
Control 14 6 20 

14.933 

 
0.0001* Treatment 0 12  12 

Total 14 18 32 
  

  

  

  



�������	
 ��
��
 ��� ������� ����
 ��� ������ �1403 "�#�$ �100-91�'��(	
 � ��'�'�) � 

 

96 

 

*��P 2– 
"�3"? T�3�/ �DE�/ F�?GnRH  �hCG �� C&G/ 
���F3�;	 

Table 1. The effect of GnRH and hCG hormone injections on ovulation time  

 
Ovoulation time Total 

Pearson Chi-

Square value 
P value 

After 48 h After 60 h after 72 h 

Groups 
Control 0 0 14 14 26 0.0001* 

Treatment 10 2 0 12 

Total 10 2 14 26 

  

 *��P3- 
"�3"? T�3�/ �DE�/ F�?GnRH  �hCG ��   �HI,�� 
��D�  
Table 3. The effect of GnRH and hCG hormone injections on conception rates 

 

conception  
 

Pearson Chi-Square 

value 
P value 

Positive Negative total 

Groupse 
Control 14 6 20 4.430769 0.035* 

Treatmente 12 0 12 

Total 26 6 32 

  

  

  
 ���1– 
��&G/ F�3 �� �"P"� F�? *"�DW"2  ��36 Y��I����<  

Fig1. Follicles on the ovary on the 6th day of proestrus  
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 ���2–  �	��/ M� MX ����&G/ �2��	"�"�C&G/F3�;	  1�� ���X 

Fig 2. Sonographic image of ovary following ovulation  
 

  
 ���3 -  ��3 3� �2��	"�"�26 �HI,�� 

Fig3. Sonographic image at 26 days of gestation  
 

M#/  

 ���3 CD2��	"�"� ��3�� >�? �� �x�� A?�B<

C&G/ 3� F3�;	J��? �DE�/ 1K/ �K2 ��"� F


"�3"? F�?hCG  �GnRH 
"�3"? A���2� 
��� 3� 

LH @�� M� MP"/ �� � 12�	 -3"[ 
"HX�/ MX

 3� 
"�3"? �� @�� 
���&? �E� �� {�./3� 3� �VDVK/

J��?  TDVK/ 3� {�./3� @�� ��3�� M� �� 
���� !�n��

.rDIS���< �"S 
�3��&? � ����D#$ )1387( ��  ��3��


"�3"? �DE�/ F�?PMSG  �hCG ��  � �#K2 
��D�

 �HI,��J��?��� 
��� �� � @�3R ��B� F��  MX


"�3"? �� @�� T�3�/  �E"� Y��I�� ��n�� 3�

��C&G/ _P"� @DHd&? � ���� F3�;	 3�5  J�

 ��6 MOW�l� 1K/ J� ��  MX F3"l� Y��I�� 
��D�

83  3� �HI,�� 
��D� � �[3�J��? 
��3� 1K/ F

65  F�&[ .1�� ��"� �[3� ) 
�3��&? �1388(  3�



�������	
 ��
��
 ��� ������� ����
 ��� ������ �1403 "�#�$ �100-91�'��(	
 � ��'�'�) � 

 

98 

 


"�3"? �DE�/ ��3��F�? hCG  �PMSG  ���#&$ ��

AD� �#j��DW"/ F���/� F�?MX ���D�3 MnDI� @�� M�  MX

AD� �HI,�� 
��D� 12��3� ��"�3"? vD? MX ���?

AD� �� M,��V� 3� 
������ ��HHX 12��3� F�?PMSG 

AD� �
"�3"? �� �? ��HHX 12��3� F�? hCG  �

PMSG  _D/�/ M�80 
90  �100   .1�� ��"� �[3�

 �x�� A?�B<J��? �� �? MX 3�&D/ ���	 F

 
"�3"?GnRH  �hCG  
��D� M� 
����X 12��3� �3

100 � 3��( �[3�C&G/ !�n�� M �HI,�� � F3�;	

 MX �?�� ���	 �� M,��V� 3� F3���HO� -��a/ � ����

 �%H/70  �[3�J��? C&G/ !�n�� M� 3��( � F3�;	

 �� M,��V� 3� MX �� ��?��� 
���� �HI,�� ���� f��I�

DVVK�
@ �� 
"�3"? �� ���aI�� MX 12�	 MnDI� 
�"/

hCG  �PMSG vD? �HI,�� 
��D� �� F�DE�/ M�"	

1�� MI���� )1( ���� 
65  �� �[3�J��? F

12��3� �W�� 3� @�� 
���� @I,�� 
"�3"? ��HHX

A?�B< 3� MX 1�� 
�x�� J��?  12��3� 
���

 
��D� M� r? 
"�3"?70 HI,�� �[3������ 
��� �3 � 

. ��  @�� M,��V�MOW�l� A?�B< ���� ���� M���� F�? -

"/
�  
"�3"? �� ���aI�� Mh�	� MX 12�	 MnDI�hCG  

 �PMSG AD� 3� �HI,�� M� �nH� �?100  �[3�

���� ���3�X F3���HO� 3"U M� � �"� ��� 
����

 3� 
� �� ���aI��J��? vD? 
��D� �� F�DE�/ M�"	

�3��� �HI,�� )1 
13(. 1G.�D�  
�3��&? �)2022( 

MOW�l� 3�F� ��� 
����� MX GnRH � hCG    ��3 ��

1aP �� Q<���$ F�D	 
��I�R��< 1N#\ A���2� ��

1DW�O2 
!���� �".%� �3 �#j��DW"/ w#IG� F�? -

�G�H� �  
���� F"� ��hCG  �� M,��V� 3� GnRH 

 F�? ��� ���O/ 

��I�R��< 1N#\ �� F�I�D� �DEk/

1��� F3�3�� s�� � ��� �W"I� )10(.  � �D�3��I�3

 
�3��&?)1390( W�l� 3�OMF�   ����� 
��� T�3�/ MX

 
"�3"?hCG  vD? Y��I�� !"� � *�� F�?��3 3�

 �HI,�� 
��D� �� �%P"/ ���( �DE�/J��? ���/ ��B� F

IHP .�3��� � �
�3��&? )1399 ����� 
��� ( T�3�/ MX

 
"�3"?hCG  vD? Y��I�� !"� � *�� F�?��3 3�

 �HI,�� 
��D� �� �%P"/ ���( �DE�/J��? @�3R ��B� F

� .�3��� �� ��"� @�� 
�VVK� �HD� AD< M� MP"/ �� MX

 �D#V/hCG  
"�3"? ��LH 
C&G/ A���2� F3�;	

MnDI� 3� � MI2�� ��D< A���2� �D� �HI,�� 
��D� 
� F

 MX �HI2��3� ���� 1�� M� f��I� M� MP"/ �� �W� �HX

 -��a/ 3�&D/ ���	 � �?�� ���	 �� 3� �HI,�� 
��D�

 
"�3"? � �3��� r?�� F3���HO�hCG �&� ���"/

 3� �HI,�� �[3� A���2� _P"�J��?  ���	)12(. 

3��) 
�3��&? � F1399 ��3�� M� �"S A?�B< 3� (


��� �DEk/ T�3�/ w#IG� F�?hCG  ���#&$ ��

AD� !�� 
��I�R��< 1N#\ � �#j��DW"/ �X�/ F�?

�<"� ���V�( MW���  �� ���eCG  �D��< �g2 3�

�HIS���<
 MI2��
� F�? T�3�/ MX ��� 
��� �?hCG  �U

1aP �� �O� w#IG� F�?��32� _P"� F�D	 A���

 ����	 �?�� ���	 M� 1.,� ���� 
��I�R��< 1N#\

��� s�� �12��3� ���	 3� ������HHX FhCG  ��3 3�

1aP �� Q< 1a? .�"� �/]�� F�D	  @DHd&?H,W"X "

 
�3��&?)2015( MX �HI2��3� hCG l� 1�� @�&� q

 
��I�R��< 3� �3 �j� �DW"/ ���3�X � ���� A���2� �3

 �".%� 
��Ha�"	�� r? �x�� TDVK/ �� MX ��G�

�3�� ���"S. ) 
�3��&? � !�(� ��������1397 3� (

r? �E� ��3�� M� �"S A?�B<
��� � �#K2 F���

 �� ���aI��GnRH ^S�� �S�� �� � ���� F�?

 �g2 3� ��"X�� ��B� 
��Ha�"	 F3�3�� 
��D�


� .�HIS���< �j��DW"/ T�3�/ MX �HI2�	 MnDI� �?5 

�#D� �IDWGnRH  ��3 3�12  F3�3�� s�� 
qDV#/ �� �O�

�� �".%� �3 AD� .��G� �x�� A?�B<  MP"/��


"�3"? T�3�/ F�?GnRH  �hCG  �/ ��/"X M� �nH�

� 
��C&G/ 
���� F3�;	 F3���HO� -��a/ � ���	

C&G/ 
��� @D� 3� F3�;	J��? � �?�� ���	 F

�� ��?��� 3�&D/ ���	�"� )05/0 < p�(  MX F3"U M�



�������	
 ��
��
 ��� ������� ����
 ��� ������ �1403 "�#�$ �100-91�'��(	
 � ��'�'�) � 

 

99 

 

3�83/3   �� �[3�J��?C&G/ 
3�&D/ ���	 F F3�;	

48   CD< �� Q< 1$��LH  3� �7/16  �� �[3�

J��?C&G/ 
3�&D/ ���	 F F3�;	60  �� Q< 1$��

 CD<LH �� -3"[ 
��� MX 1�� �W�� 3� @�� ���D	

C&G/ 3� F3�;	J��? �?�� ���	 F72  1$��

 CD< �� Q<LH ��"� �� *�� .1��M,��V�  @��

 �� A?�B< ����<A?�B M���� F�?�� MnDI� 
�"/

 
"�3"? Mh�	� MX 12�	hCG  ��3 A���2� 3�

*"�DW"2?C&G/ ���%I�� M#��� F�3�;	/ � F C��K

C&G/F3�;	 �� �E"��&� ��� 
���� M� �nH� ���"/

C&G/ F������� @�� T�3�/ �DW� @D&? M� .�"� �?

3� 
"�3"? A?�B< �S���?  
��D� �� 1,��"I�

�3�;�� �DE�/ �HI,�� )8 
12( 3� ��� 
�l�W�x�� MO 

 
"�3"?hCG  
"�3"? 3�HX 3�GnRH  M� 1,��"/

C&G/ 1$�� F3���HO� 3"U �HI,�� 
��D� � F3�;	

 
�?� A���2� �3����  
"�3"?GnRH � �� ��3 F�VW

*"�DW"2�? *"�DW"2 C��K/ �C&G/ M� �?F3�;	  �

 
"�3"? T�3�/ 
� _(�OI�hCG�� 
  �I�D� C��K/

*"�DW"2C&G/ M� �?�HI,��"/ F3�;	  1$�� r?

C&G/��/"X �3 F3�;	 
��D� r? � �HHX �/

C&G/ � F3�;	.�H?� A���2� �3 �HI,�� 1��%� 3�  

 ;N+���-+.  

  
"�3"? �� ���aI�� �DS� A?�B< f��I� ��3�� �U

 F�?GnRH � hCG �� _.� F�E"� 3"U M� ���"/

C&G/ �[3� A���2���/"X 
F3�;	 
��� 
�� �/

C&G/ 3� T2"� �HI,�� � F3�;	J��?F  ��"�

..�"�  

O/���  
1. Alizadeh, S., Alavi Shooshtari, M., 

Rostegarnia, A., 2008. Induction of estrus 

and pregnancy rate in female German 

Shepherd dogs using a combination of 

PMSG and hCG gonadotropins, Journal of 

Veterinary Medicine, 2(4):7-13. [In 

persian]. 

2. Arnold, S., Arnold, P., Concannon, P.W., 

Weilenmann, R., Hubler, M., Casal, M., 

Dobeli, M., Faiburn, A., Eggenberger, E., 

Rusch, P., 2003. Effect of duration of 

PMSG treatment on induction of estrus, 

pregnancy rates and the complication of 

hyper oestrogenism in dogs. Journal of. 

Reporductin and Fertility, 39:112-115. 

3. Azari, K., Habibizad, J., Samadian, F., 

Qadiri Zafarayi, M., 2020. The Effect of 

hCG Injection on Different Days After 

Mating on Reproductive Performance and 

Serum Progesterone Concentration in 

Qashqai Sheep. Iranian Journal of 

Veterinary Medicine, 16(68):40-46. [In 

persian].  

4. Babazadeh, A., Moghadam, A., Daghig, 

Kia G.A., Raft, S.A., Bakhshayesh, 

Khyabani, A., Moghadam, S., 2018. 

Investigation of the effect of estrous 

synchronization and GnRH administration 

on some serum parameters and fertility rate 

in Makui breed sheep during the breeding 

season, Journal of Clinical Veterinary 

Pathology, 12(3):219-231. [In persian]. 

5. Cavalcanti, A.S., Brandão, F.Z., 

Nogueira, L.A.G., Fonseca, J.F., 2012. 

Effects of GnRh administration on 

ovulation and pregnancy in ewes subjected 

to estrous synchronization. Sociedade 

Brasileira de Zootecnia, 41(6):1412-1418. 

6. Coleson, M.P., Sanchez, N.S., Ashley, 

AK., 2015. Human chorionic gonadotropin 

increases serum progesterone, number of 

corpora lutea and angiogenic factors in 

pregnant sheep. Reproduction, 150(1):43-

52. 

7. Hirata, M., Tanihara, F., Taniguchi, M., 

Takagi, M., Terazono, T., Otoi, T., 2018. 

Follicular development of canine ovaries 

stimulated by a combination treatment of 

ECG and hCG. Veterinary Medicine and 

Science, 4(4):333-340. 

 8. Janati, S., Shahrokhisabor, N., 2020. 

Induction of estrus using hCG and 



�������	
 ��
��
 ��� ������� ����
 ��� ������ �1403 "�#�$ �100-91�'��(	
 � ��'�'�) � 

 

100 

 

cabergoline in police dogs (German 

Shepherd Breed). Journal of Hamedan Law 

Enforcement Science, 7(3):73-84. [In 

Persian].  

9. Johnson, M.H., 2013. Essential 

reproduction. 7nd ed., West Sussex, Wiley-

Blackwell. 

10. Nikbakht, K., Habibizad, J., Meamar, 

M., 2022. Effect of GnRH and hCG 

injection on the reproductive performance 

and serum progesterone concentration of 

ewes during spring season. Veterinary 

Research Forum, 13(4):553-561.  

11. Ponglowhapan, S., Suthamnatpong, A., 

Khamanarong, A., Akaraphutoporn, E., 

Kulabsri, S., Jamikorn, U., 2018. Failure to 

conceive in deslorelin-induced oestrous 

bitches with regard to removal of hormone 

implants after ovulation. Journal of 

Veterinary Medicine, 48(2):211-217. 

12. Rostegarnia, A., Fatehfar M., Amirkhah 

A., Moradi N., 2011. Induction of estrus 

using a combination of Cabergoline and 

hCG in Anestrous Terrier dogs. Journal of 

Clinical Veterinary Research, 2(3):135-

146. [In persian].  

13. Samadi, F., 2009. The Effects of Season 

and PMSG and hCG Gonadotropins on 

reproductive performance of Atabay Ewes. 

Journal of Agricultural and Natural 

Resources Sciences, 16(3):105-111. [In 

persian]. 

14. Taponen, J., 2003. Ovarian function in 

dairy cattle after gonadotropin-releasing 

hormone treatments during perioestrus. J. 

Faculty of veterinary medicine, University 

of Helsinki Hameentie, 57, Helsinki. 

15. Theofanakis, C., Drakakis, P., Besharat, 

A., Loutradis, D., 2017. Human chorionic 

gonadotropin: the pregnancy hormone and 

more. International Journal of Molecular 

Sciences, 18(5):1059. 

16. Vanderlip, S.L., 2003. Ovulation 

induction in anestrous bitches by pulsatile 

administration of GnRH. Lab Animal 

Sciences, 27:459. 

 

 

 



���� ����	� 
��
 ����� 
����� ��� 
������ �����1403 "�#�$ 
114-101 
&	' �()()	 �'��*�� � 

 

101  
 

 
Histomorphology of Kidney and Hematological Indices of Nile tilapia, 

Oreochromis niloticus on Replacement of Blood Powder Instead of Fish 

Meal in the Diet 
 

Amal Moshashai1, Rahim Abdi*1, Rahim Peyghan2  

 

1- Department of Marine Biology, Faculty of Marine Science and Oceanography, Khorramshahr 

University of Marine Science and Technology, Khorramshahr, Iran 

2- Department of Clinical Sciences and Excellence Center of Warm Water Fish Health and Diseases, 

Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran 

*Corresponding author: abdir@kmsu.ac.ir 

Received: 24 November 2024                                 Accepted: 10 February 2025 

DOI: 10.60833/ascij.2025.1191475 

 
Abstract 
The present study aimed to investigate the effect of replacing blood powder with fish 

powder on the histomorphology of kidney tissue and some blood indices of Nile tilapia. 

After preparation, the fish were fed with designed diets for 8 weeks, including control, 

25, 50, 75, and 100% blood powder. After this period, the fish were anesthetized and 

blood was collected from the caudal peduncle with a heparin syringe. While opening the 

abdominal cavity, five-millimeter samples were taken from the kidney. After placing in 

a 10% buffered formalin fixative solution and undergoing dehydration with alcohol, 

clarification with xylene, and paraffin blocking, sections were made to a thickness of 4-

6 microns with a microtome. They were then stained with hematoxylin-eosin and 

studied with a light microscope. Results showed that in the group receiving blood 

powder, numerous complications such as hyaline accumulation, epithelial rupture, 

Bowman's capsule dilation, hyperemia, increased melanomacrophage centers, and 

glomerular necrosis and tubules were observed. As the percentage of blood powder in 

the diet increased, so did the severity of the lesions. With increasing the replacement of 

blood powder instead of fish powder in the diet, the number of red blood cells, the 

percentage of hematocrit, and the amount of hemoglobin show a decreasing trend. The 

number of lymphocytes, monocytes, and neutrophils increased with increasing levels of 

blood powder. There was a significant difference between treatments, especially at high 

levels (p < 0.05). According to the results of this study, blood powder can be tolerated 

and replaced up to 75% of the diet for this species.  

 
Keywords: Histomorphology, Kidney, Blood powder, Blood Powder, Nile tilapia. 
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� G�I�C
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����#�����J  G��@ G��Z4 ���D50 ��= �O�� �
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L�� �, ��,#� f*� d"�& ���= "��� ����,#� ���� 

�����. � �'�� ��(�4 A+ |�+�% ��� X��I(J  X��I��+

��(�4 A+ |�+�% ��� 100 �O��  ���= ����J �#����

 "�&+�� .��� � 

 

 
L�� 1- >��	����% �#�+ A��J =M�4G�� L�� ���	 0�I�J ��,+) ���(�40 Y�� �X���
J�4�(' G,�%P-�(X�
�` .0��%��	 (G)� 0�+�4 

0�I
�� (D)  � 0�+�4 0�(�
	��= )P(   
Fig. 1. Histological micrograph of Nile tilapia kidneys of the control group (H&E, x40). Glomerulus (G), distal 

tubule (D), and proximal tubule (P). 
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L�� 2- >��	����% �I#�+ |�+�% A+ A��J G��=M�4 L�� ���	 100 �O�� �#���� ����J ���= "�& ��,+) ���(�40 � Y�� G,�%P

X���
J�4�('-(X�
�`� .X�� ���u4 b(Z4 2��~ XC��' )"���=�' (�� �#�+ A��J G��=M�4 L�� �� "��� �%�'�. 

Fig. 2. Histological micrograph of Nile tilapia kidney of the group receiving 100% blood powder (H&E, x40). This 

image shows the accumulation of hyaline particles (arrows) in the kidney tissue of Nile tilapia. 

 

  
L�� 3- >��	����% �I#�+ |�+�% A+ A��J G��=M�4 L�� 100 �O�� �#���� ���J� ���= "�&��,+) ���(�40 Y�� �X���
J�4�(' G,�%P -

(X�
�`�. X�� ���u4 d��,#� ,J��% H�#��J�%��M% )����=�$ (�� �#�+ A��J G��=M�4 L�� �� "��� �%�'�. 

Fig. 3. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the 

increase of melanoma-macrophage centers (arrows) in the kidney tissue of Nile tilapia. 
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L�� 4- >��	����% �I#�+ |�+�% A+ A��J G��=M�4 L�� 100 �O�� �#���� ����J ���= "�& ��,+) ���(�40 �� �YX���
J�4�(' G,�%P-

(X�
�`� .X�� ���u4 ���&�= � ��� )"���= (�� �+�# A��J G��=M�4 L�� �� "��� �%�'�. 

Fig. 4. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the 

vascular hyperemia (arrow) in the kidney tissue of Nile tilapia. 

 

  
L�� 5- >��	����% �I#�+ |�+�% A+ A��J M�4G��= L�� 100 �O�� �#���� ����J ���=  "�&��,+) ���(�40 �� �YX���
J�4�(' G,�%P-

(X�
�`�. X�� ���u4 c�
4� G�o# G����� )"���= (�� �#�+ A��J G��=M�4 L�� �� "��� �%�'�. 

Fig. 5. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the 

expansion of the urinary space (arrow) in the kidney tissue of Nile tilapia. 
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L�� 6- >��	����% �I#�+ |�+�% A+ A��J G��=M�4 L�� 100 �O�� �#���� ����J ���= �& " ��,+) ���(�40 � �Y�X���
J�4�(' G,�%P -

(X�
�`�. X�� ���u4 ���J "�� ���I�=�� )"���=�' (�� �#�+ A��J G��=M�4 L�� �� "��� �%�'�. 

Fig. 6. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the 

epithelium (arrows) in the kidney tissue of Nile tilapia. 
 

  
L�� 7- >��	����% �I#�+ |�+�% +A A��J G��=M�4 L�� 100 �O�� �#��������J ���=  "�&��,+) ���(�40 �� �YX���
J�4�(' G,�%P -

(X�
�`� .X�� ���u4 
���� 0�+�4 )"���=�' (�� �#�+ A��J G��=M�4 L�� �� "��� �%�'�. 

Fig. 7. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows tubule 

necrosis (arrows) in the kidney tissue of Nile tilapia. 
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0��D 1-  �I#�+ 2����W4 ���= ���,!��D 0�3�� A+ L�� G��=M�4���= G�D A+ "�&  �'�%(�4 �� ���<m ���D ��� q�I^% G�'�� 2�% �8 AIS' 

Table 1. Tissue changes in Nile tilapia following replacement of blood meal in the diet in different treatments for 8 

weeks 

D C B A Control Factor 
+++ ++ ++ +  - Aggregation of hyaline particles 

+++ ++ ++ +  - Melanomacrophage centers 

+++ ++ ++ +  - Hyperemia 

++ + - -  - Dilation of the urinary space 

+++ ++ + -  - Epithelial detachment 

+++ ++ + -  - Tubular necrosis 

  

0��D 2- K&�� ���= ���,!��D 0�3�� A+ L�� G��=M�4 ���& G�'���= G�D A+ "�&  �'�% ���<m ���D ����(�4' � 2�% ��8 AIS' 

Table 2. Blood indices of Nile tilapia following replacement of blood meal with fish meal in the diet in different 

treatments for 8 weeks 

D C B A Control Factor 
b 0.27 ± 1.13  b 0.33 ± 1.76  a 0.53 ± 2.36  a 0.27 ± 2.63  a 37. 0 ± 2.94  RBC (×10 6 mm)  
c 1.62 ± 13.21  b 1.66 ± 12.85  b 1.51 ± 12.44  a 1.33 ± 11.82  a 1.57 ± 1.411  WBC (×10 3 mm)  
b 1.38 ± 20.39  b 1.26 ± 21.11  a 1.37 ± 22.46  a 1.47 ± 23.33  a 1.31 ± 24.31  Hematocrit (%) 

b 0.64 ± 5.81  b 0.77 ± 6.51  a 0.66 ± 7.61  a 0.32 ± 7.79  a 0.36 ± 8.11  Hemoglobin (gr/dl)  
b 24.11 ± 135.66  b 23.68 ± 131.63  b 23.14 ± 127.55  a 21.8 ± 121.44  a 28.12 ± 117.61  MCV (fl) 

b 5.34 ± 61.44  b 5.45 ± 60.39  a 4.66 ± 57.98  a 4.22 ± 57.44  a 3.35 ± 56.41  MCH (pg) 
c 1.66 ± 18.32  b 1.55 ± 19.15  b 1.86 ± 20.71  a 1.33 ± 22.19  a 1.36 ± 23.11  MCHC (gr) 
c 3.21 ± 49.43  b 4.49 ± 53.56  b 4.71 ± 158.5  a 4.56 ± 61.34   a4.41 ± 64.54  Lymphocyte (%)  

b 0.19 ± 4.18  b 0.27 ± 3.33  a 0.63 ± 2.95  a 0.76 ± 2.43  a 0.13 ± 1.15  Monocyte (%) 
c 3.31 ± 45.58  b 2.18 ± 36.22  a 1.37 ± 31.24  a 1.73 ± 26.22  a 1.38 ± 21.28   Neutrophil (%) 


� "��� q��� �' �� A+��%�� >��@ ��B% >MI&� ��D����	 X�+ ��� f*� �� q�I^% G�'05/0p < �%��+�.  

Different letters in each row indicate significant differences between different groups at the p < 0.05 level. 
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Abstract 
The purpose of this research is to determine the species composition of the fly fishing 

method in Mazandaran province in 1401 and to compare it with the years 1398, 1399 

and 1400. Sampling operations were carried out at different stations on a monthly basis, 

and fish catch statistics were also taken from the entire fisheries of Mazandaran 

in2022The stations studied are: Azadegan Kordkoy-Ashuradeh in Amirabad-Shahid 

Kargar located west of the Tajan River in Sari-Shahid Madani located in the left bank of 

the Joibar River-Shahid Ghasemi located in Namak Abrood-Chalus and Shahid Shirodi 

in Ramsar, which are named after the first three stations respectively. The total amount 

of catch at these stations in 2022 was 74614 kilograms It has been that most of them 

were related to mullet fish. Compared to 5 last year, 2018 had the highest amount of 

catch and 2021 had the lowest amount of catch White fish had the highest amount of 

catch in the past fluctuations. The amount of bony fish caught in Mazandaran province 

has had many fluctuations in the last five years, which was the lowest in 2021 with 

39,768 kg. Expanding the explanations on the results of the graphs shows that the 

observed differences in catch rates depend on various factors such as environmental 

conditions, pollution and climate change. Therefore, to improve the management of 

marine resources and increase fish stocks, it is necessary to reduce pollution and better 

manage fishing methods. 

 
Keywords: White fish, Mullet, Carp, Catch, Station, Spearfishing. 
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Fig. 1. Comparison of average whitefish catch by stations 
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Fig. 2. Comparison of average mullet (Mugil cephalus) catch by year 
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Fig. 3. Comparison of average carp (Cyprinus carpio) catch based on stations 
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Fig. 4. Comparison of average catches of other fish based on stations 
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Fig. 5. Comparison of average total fish catch by stations  
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Abstract 

The present study aimed to assess the anti-cancer properties, immune system regulation, 

and apoptosis signaling pathway impact of the HL-10 peptide through gene expression 

analysis of Bcl-2, Cytochrome c, and Bim. HeLa cervical cancer cells were subjected to 

treatment with HL-10 peptide for both 24 and 48 hours at varying concentrations. To 

assess the in vivo impacts of the HL-10 peptide, BALB-c mice were infected with 

cervical cancer. Serum levels of IFN-β and IL-4 were subsequently quantified via 

ELISA. Using real-time PCR, the expression of the genes Bim, Cytochrome c, and Bcl-

2 in cells and tumors treated with the HL-10 peptide was analyzed, along with the 

percentage of viable cells and toxicity. The HL-10 peptide decreases the survival rate of 

HeLa cells in a way that is dependent on both the concentration and duration of 

exposure. The HL-10 peptide exhibited an IC50 value of 18.49 µM after 24 hours and 

30.62 µM after 48 hours. The findings demonstrated that the HL-10 peptide exerted a 

significant impact on the expression of the investigated genes. The HL-10 peptide 

upregulated the expression of the BIM and Cytochrome c genes while downregulating 

the expression of the Bcl-2 gene in cancer cells treated with the HL-10 peptide, both in 

vitro and in vivo. The results indicated a significant decrease in the quantity of 

inflammatory components INF-γ, IL-1β, and IL-6 in the serum of untreated cancer mice 

(Sham) compared to untreated healthy mice (NC). Conversely, there was a significant 

rise in the concentration of IL-4 (p < 0.05). The HL-10 peptide likely functions in the 

modulation of the immune system and in the intrinsic pathways of apoptosis. The HL-7 

peptide appears to be a viable and auspicious candidate in the realm of cervical cancer 

treatment. 

 
Keywords: Peptide, Cancer, Apoptosis, Inflammatory factor, Immune system. 
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��+)>  

 6�� -����7���8 �9:�; �<=�>)?9@�( � 69�ABC � ��B�� ?D�9� �
���E�9DF� �G� HL-10 *��"9� �9�) �! �! ��D���H �C�


�����I #�9! J�9
# J�CBcl-2 �Cytochrome c  �Bim �� ��-�! .*����C?L- ���C� #�7�� J HeLa  �9DF� �! HL-10  -�

�@�M � N�DO) J�C#�)�CJ� 24  �48  -�B9( ���� .�����! -�@�) �!���-� &��G� #�-� �9DF� ��(HL-10� #�7��  ?L- ���C�

-� 3�) balb-c �P=� �� .QF�� R�>� IFN-γ � IL-4  �����! 
��SD�� �� ELISA 
�����J�9
 ��.  J�P! �:-� � �9B�

#I #�9! ��=���J�C Bim �Cytochrome c  �Bcl-2 *����C  �9DF� �! 
�� -�B9( -�)�( �HL-10 ! 3�- �Real Time PCR 

 .�� ��-�!�9DF� HL-10 
��� ���)*����CJHeLa   TC�E #�)� � �@�M �! �D�!�� &-�: �! �-�)C�� . -��P)IC50  J��!

 �9DF�HL-10  #�)� -�24  �����49/18  #�)� -� � -V�)���9)48  �����62/30  .�)H ���! -V�)���9) �E ��� #��� W��D�

�9DF� HL-10 ��<) �9GX(#I #�9! �! J-���C���� �<=�>) �-�) J�9DF� . Hl-10 #I #�9! -�  T��Y,� Z��! BIM  �Cytochrome 

c  #I #�9! TC�E �Bcl-2  -�*����C 
�� #�)-� ���7�� J �9DF� �!HL-10  �! ����P) -�*����C 
��� #�)-� J [���� -�

#�-�#��! � ��( ��(.��  �!�\D=� J�C-�DE�, �@�M �E ��� #��� W��D� �69�ABCINF- γ �IL-1β  �IL-6 3�) ��� -� J�C

) -�B9( #��! ���7��Sham3�) �! �'�� () -�B9( #��! ?=�� J�CNC �@�M ��9=�L-� �-����<) TC�E (IL-4 ��� T��Y,� #

) ���05/0 p < .( �9DF� `V�BDL� HL-10 ) -� ��D���H �(�a J�C�9� ��B�� ?D�9� ?9@�( -� 69�ABC ��) �@� �! .�-�� TP� ��-

�9DF� HL-7 �)���( .���! ?L- ���C� #�7�� #�)-� J��! 
���E-���9)� � b���) �����E c� �  

��+43 "��43 ��!�\D=� -�DE�, ���DF�H �#�7�� ��9DF� :��B�� ?D�9�.   

<	�?	  

d�P��C �C��
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J�  � J�-�� J�C�9DF� ��E �D�� �� J�9S=��

)DBPsJ�  � �e�, J�C�9DF� � () J�9S=��NDBPs (

�) ?9�P() ���E34.( 69�E�(�-�� J�C�9DF� Yh �E �C

 J�9S=�� J�  � J�-���)��! ����B� �( ��-��e ���

*���E j���� -� k�C ���� J�C*����C  �� Rl:� �-

69�E�(�-�� �� �;�! �6���!��! .����� ����) �! ��C
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���E

 ���7���8�)��!) ��23 J�  � #��! J�C�9DF� .(

 ��B� �� �B\) Yh J�9S=��d�P��C �)��! -� ���

  )�� �- �C�9DF� �� �BE �:-� *�L 69��)�� �� .��

 �! V�B<) �69PPg) �h�( ��- 6�� �! ���C�9DF� �B�

69��� �=��=�) #��  N�E �! �h�( �! .�,�� �99m(

j��D) ���I�=�9! �9=�<,� NDBPs  �-�)#��(  �!

���H -� TO!�9)� ���-�� J������E #� �-�) 
���

) ��� -��e �D�9! ��-�!34.(  ��9;� J�C �C� -�

 #�)-� 3�- � n9O�( -� �\h�(  !�e �,��9�

 ��� �*�L 6�� �! .��� �D��� ��h� #�7�� J-�B9!

 J��! b���) J��4� d�OD��*����C � J-�)�( J

 �:�oD;��9M J�9",�C 6���!��!*����C �! ?=�� J

 J�C�-�� �G� J�h -�7 �! �-�! #��� �'��h &��G�

 ���9) ���g) �- -���! -� ��h�) ���)-� �B9�

)9�24 J��! �B\) &�'9E�( ����7���8 J�C�9DF� .(

 �'e�<D) � J-�)�( J�9",�C J�C�-�� �L��7

 #�7�� �,��9� � �<��( �� J�9
��h�)��!) ��14 �

16 .(&�<=�>) #��� 
��� ��� �E J�C�9DF� �h��OD�� �� 

?� d�P� �>���! Ne�( �;�f ��=��� ?9@�( *���E -

J�C ����� -�\) �9p�( � q- ����  69�ABC �J�P=� 

��D���H �! �) cBE #�7�� #�)-� ���E)15 .(�! #���� 

�*�p) F�9DJ� �! ��� �"�!69= )Bengalin(  �� �h��OD��

?� d�P� 
�9� J��C (Heterometrus bengalensis) 

 -�\) b'���- � �9p�( *����CJ ���7�� �� ��Bh 

�B��= ������ )U937 (����
�(-�: -� � �E �G� r9C

 �! J-����<) �9B�*����C J�9��S�= J�C �<9'7 

��������� #.  �E ��� #��� �D�9! &��C��)�9DF� 

9=�"�!6 s��; 8����7�� ��; �- t��7 �� T��Y,� 

#�9! #IJ�C F��E�� 3 � 9  �T��Y,� #�9! �'�� Bax �! 

Bcl-2  � T��Y,� J��4�a�S� J��M J-��E�D9) *�B�� 

��E )6( . ��-�!�G� ?� d�P� Buthus martensii 

Karsch  �! *����CJ )�9�
� -� [���� #�-���( � 

#��!��( #��� ���
 �E ?� ��h 
�� �u�) �! J�P=� 

��D���H -� 
�- �=��� �)�9�
J U251-MG  -� [���� 

#��!��( ��� 69�ABC ��- *����CJ -�)�( �)�9�
 �- 

-� �#�- #�! d�E�� E) ��21(.  [���� -��<9'7 �

 ��B�� ?D�9� #�! #��! 69! �� � ������� b'�

*����C�� J ���7 �� J��D!� -� J�9
�)��.� 

 �6���!��! ��B�� ?D�9� �9<8� ��-�! �G�)  )��� �

 #H �! ���9B9� [9g) -�*����C J-�)�(J  TP�

 #�)-� � �,��9� �n9O�( -� �B\) -�9�! #�7��

�-��. ��D��- 6�� -�  �E ��� 
��� #��� &�<=�>)

�6��E�D���� ��u�� �! -��e ��B�� .��� ?9@�( �! �C  -�\)

J-�B9! �� J-�9�!) ��D�C #�7�� ��Bh �� �C15 .(

��B�� .���� �(�9L �� ���.��� 6��(J�C #�!  ��"�C

! �\h��) � j�����C-�)�( ��� T�E��  9'e 6�� �E J�C

  )�� ��<9'7� v��(6��E�D�����C ����)  #��,�D���

) �)�
γINF- 69E�=�D��� � (4 )IL-4 (�)��! �)22 .(

 #�9! T��Y,�IL-4  -� �9p�( T��Y,� ��- �*����C J

-�)�(J  � 69�ABC��D��D)  #�! -� �\�H�-�� TP� . ��

 ��"�� �,�7�6��E�D��  ��� �! J�"��γINF-� c� 

 )�� Ne�D) ��- 
���E*����C-�)�( JJ ���P( �

 � �CI�,��E�) �9=�<,*����C ��� �<9'7 
���E J

)2.( -� #�7�� j�����C #I #�9!*���E �! ['(�) J�C -
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?�  d�P�serrulatus Tityus  �9=�<,?9@�(�
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)TNF-α69E�=�D��� � (�C )IL-1β� IL-6 �IL-8  �IL-
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Parabutoporin)( 6�-���D�9�� � )Opistopurin( �
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�9��=����
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-�� ��B��� �D�9! &�P9Pg( � � ��9)� 6�� -��)���( �
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) ��E18.( ! 9=� �  -� �D��� *�<, J�C�9DF� ��h�?� 

 ���I�=�9! �9=�<, N�E �d�P��C�9DF�  
x�� �! -�
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��'e &�<=�>) -� �9DF� ���7���8 s��; �#�)HL-
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HepG2 ) �� ��-�!26 �27 �G� ��8�L �<=�>) -� .(

 �9DF�HL-10  ?L- ���C� ���7�� *��� 
�- �!HeLa 

#��! [���� -�#�-� � ��( ��(.����
 ��-�!  

 � 
(�	C���� 

��4� ��(�8D� � �@3 : J-����; �� Q�

*����C ?L- ���C� ���7�� JHela  �=��� c��! ��

 �#���� -�D��� �D9D���*����C  ��E [9g) -�

RPMI1640  J��LFBS �D�H � �:-� 
� c9(�9!

���69�9�- 
��� ��E �:-� c� 69����D��D��

c�l, .���� -� *��� J��L J�C37  �h-�

�D������
 �5  �:-�2CO  �95  �!���� �!�7- �:-�

 J�CI���� .����*����C 
-�� -� ���)� J�C48 

 
��( �=��� ��E [9g) 6�Y"��h �'e�<D) � ����

 ?E��( ��9��)� �( �����
 ��u��*����C  �!70  �:-�

 .�9�-  

��(��(���� �/+2��4� ���	 : �:-� ��-�! J��!


��� ���)*����C 3�- �� �MTT  ��D!� .�� 
��SD��

*����C  ��E [9g) c�l, NE �! #�9'�f �\h

 &�) �! �-����� [���� ��u�� �24  �48  ��E ����

 #�Y9) QF� .���� 
���610 
× 5  �! � 3-�B� *���

cC�f�9�� J�C J�C96 ���; -�B9( .���� �,�8� J�

*����C �@�M �! J�C0 �5 �10 �15 �20 �30 �40 �

50 �60 �70  �80  �9DF� -V�)���9)HL-10 #�)� -� -

 N�DO) J�C24  �48  �,�8� �� Q� .�� ��u�� ����

 *��g) #��MTT )10 �9�� �(�D9=���9) &�) �! �C

4  �,�8� �� Q� � ���� �!���� ���-�( -� ����

 #��DMSO )150  #�Y9) �cC�f �C �! (�D9=���9)

�9�� d4h y�) *�7 -� �C540  [��( �D)����


�"D�� ���� �:-� .�� 
����; -��- �Y�V� J��4�

*����C 
����� ��� *�)�, �� 
��SD�� �!:�� J�9
 Cell 

viability (%) = [A] sample / [A] control× 100  

 z�>!�- 6�� -�[A] sample  � ���B� d4h #�Y9)[A] 

control ��� *�D�E d4h #�Y9).  

"��(�+; :)�B(� ���)�H &�3�) J�- �! 
��) J�C

 ��x�balb/c  -�D��� �D9D��� ����) �� 
�� �9\()

 �(y�E 6� -�8-6 �DSCJ�  ���� 
���g) �30-25 

 &����)�H  L��) �9�E .�� ��u�� ��
#�-���(  [��(

 {l;� �D9BE !�� 
�"���� �� �9��( 

)IR.UOZ.REC.1401.012(. 3�) [���� �g( �C

� �-�� |�g= �� 
�� *�D�E YE�) -� �!�7- � �)

 J-��\"�  !�� 
�"���� ���YF)�� 
������ &����9L

.����  
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 �;� <���
 ��./� ��	 
�F�(C�	 �
 : -�@�) �!

 *�) J�P=� -� ?L- #��
 #�7�� J-�)�( �� �3�)

*��� 
�-  ?L- ���C� ���7��Hela  �! �E �� 
��SD��

 #�Y9)200  69=�� -� �=��� #�9���F��� �D9=���9)

��D��)  610× 5 *��� �! ( ��� &-�:�D���  �!

3�) �C ���- c�l, �9L�� t�-Y( �� )29 .( �� Q�

 ��4
10 ?uL ~����! � ��- -�)�(� 24  �� 3�)

 �!-�\f ) 
��
6=n.���� ?9�P( ( : �S�) *�D�E 
��


)NC: Negative Control
��
) ( 3�)J�C  �E ?=��

 69=�� [P, � ��D,�"� -��e �L��h  B� �g( *�)��

(����E �,��-�) ?� 
��
 zsham( 
��
) 3�) ���C

 �E J-�B9( j�� r9C �,��-� #��! �L��h  B� �g(

 -��e��D,�
  � [P, 69=�� *�)��(����E �,��-�z � 


��
 ���)-� J�C�,��-� �E) �9DF� 
���EHL-10  �!

�@�M J�C5  �10 ��9)��
/ .(����! ��
��9E ��B(

 &�) �! �C-�B9(��   ;�� &-�: �! ��- �C �DSC

.���� t�-Y( �e�S:  

�/� �
 �1�8�B( ������3�= 9F�� : `�'��P(5  �DSC

3�) �#�7�� J�P=� �� Q�) 6��l��� �! �C10 ��9) -

��
/ (��
��9E �) 69)�DE100 ��9)��
/ (��
��9E

.���� 3�\9!  cBE �! ��9� ��Se #��E ��! �� Q�

�! � ��D�� Q�� � �A9e 
��SD�� �� w���  69=����

#�;  B� #�; *�PD�� �� Q� .�� ��u�� b�e �� J�9


 &�) �! �@� �-�) ���B� ���9(���9) �!5  �! � �P9e�

 -��rpm 15000 .����
 I�9S��D���  ���- ���) QF�

�Bh J�)� -� 
��SD�� #�)� �( � J-�H20-  �h-�

�D������
 �9E .�� J-��\"� J�CELISA  J��!


������9
J γIFN-، IL-4 ،IL-6  وIL-1β  t'7

.�� 
��SD�� 
�����  �(���  

 <+8-��4���  ��+1 9F�� �8� ���	�- �=�1 �(

�G ���Bcl-2 ،Bim  وCyt c :(-�)�  J�����h

 �
�� -�2 ��9) J��L ��E [9g) �� �D9=10  �:-�

FBS  w��� NE �� 
��SD�� �!2 ��9) �� ��; J�D9=

y-�; �D,�! &�<Bu( � ����
 �9\( J��! .

�=��� #�9���F����  �B9� ��'� c� �� -�)�( �,�!

�>e �! 2/0 ��9)�D)J  #��Y,� �� Q� .�� 
��� -�'�

10 ���B� ���E [9g) �� �D9= ��9) &�) �! �C10 

) �P9e�3000  QF� .���� I�9S��D��� (�P9e� -� -��

 ��E [9g) -� �=��� d��-RPMI   J��LFBS 

10 �:-� ����
  L Q� . Tu�� � 3-�B� ��


��� #�Y9)��)� *����C w�- �!���B� �C �� �JY9)H �

 �=��� #�9���F����@�M �! 610×1  .�� �9\( *���

 6��*����C �9�� -� J�C24 J� ���;  &�) �!72 

 ���) QF� .���� 
��� ��E -�(�!���� -� ����

�Bh ���- J�)� -� 
��SD�� #�)� �( � J-�H20 - 

�D��� �h-��
 .�� J-��\"� ��  

 H(/I��(RNA  J��� �cDNA : #�Y9) ��u�� J��!

 3�- �� �#I #�9!Real time PCR  ��D!� .�� 
��SD��

*����C  �@�M �!610 
× 4   B�) [9g) -� *���

RPMI1640  ��4
 �� Q� .���� 
��� ��E24 

 �����*����C JHela�@�M �! � J�C15  �25 

 �9DF� �� -V�)���9)HL-10  &�) �!48  -�B9( ����

 J�����h QF� .����RNA  �9E [��(Denazist 

Co. Mashhad, Iran  ��*����C  Q� .����
 y��OD��

 �9E �#H ��Kiagene Fanavar, Tehran, Iran J��! �

 YD��cDNA   )�� �7��O) ��D!� .�� 
��SD��3 

 �D9=���9)RNA  � E1  �"9=� �B���� �D9=��E�)dT  �

10 9=��E�) �! � ����
 �9\( ��+�E�� �� J-�� dH �D

 &�) �! ��:�L *��g) �#H *�'��50  J�)� -� �P9e�

70  �h-��D������
  ��u�� ���O) �! .�� �!����

 �
��2  �D9=���9)dNTP 10 ��9) �-V�)6  �D9=���9)

 �,�!PCR 5X Q���( ?�Y�H �D9=���9) c� � ��DF��E

!���� b9(�( �! � �� �,�8� ~��<) J�)� �! #�9��

37  �h-��D������
  #�)� -�5  J�)� � �P9e�70 

 �h-��D������
  #�)� -�5  ���\�-� .�� ��u�� �P9e�
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cDNA  �� 
�� �D;��RNA J�)� -� �20-  �h-�

�D������
 .����
 
�9;a � J-��\"�  

Real time PCR : T�E��RT-PCR 
�"D�� -� �

Real Time PCR  *�))X960B ��u�� ( �C -� .��

*��g) �T�E��  )�� 
��SD�� �-�) J�C10   �D9=���9)

SYBR Green PCR master mix �D9=���9) c� �

cDNA �3  � �B���� �D9=���9)6  J-�� dH �D9=���9)

 ��u�� J��! b���) J�)� � #�)� � ����! ��+�E�� ��

T�E�� ��C95  �h-��D������
  &�) �!10  ��9��G55 

 �h-��D����
��  &�) �!20  � �9��G72  �h-�

�D������
  &�) �!20  #I �� .����
 ?9@�( �9��G

GAPDH �=��( .�� 
��SD�� ��;�� *�D�E #���� �! �

 Y9=��H J��! �C�B����Real time PCR  *��h -�1 

.��� 
�)H  

 :���	K J+B��K
������ �� 
��SD�� �! �C -�Y,�

GraphPadPrism  #�)�H �ANOVA  �Tuckey 

��Yu(��� �! �C-���B� ����  9�g(� -�Y,�

GraphPadPrism  J-����<) v>� .���� ?�-05/0 

�� �D,�
 �@� -�.  

   

 *��h1- �<=�>) 6�� -� 
�� 
��SD�� J�C�B���� �=��(  
Table 1- Sequences of primers used in this study  

Primer sequences: 5′       3′ Genes 

Forward:  AGCCAAAAGGGTCATCATC 

Reverse:  TAAGCAGTTGGTGGTGCAGG 
GAPDH 

Forward:  GGACCCAGAATACCAAGTGCAG  

Reverse:  GTTGCTGGTGAGTGTGCATTCC 
Bcl-2  

Forward: AAGGGAGGCAAGCACAAGACTG   

Reverse: CTCCATCAGTGTATCCTCTCCC 
CytC 

Forward:  TAAGTTCTGAGTGTGACCGAGA  
Reverse:  GCTCTGTCTGTAGGGAGGTAGG 

Bim 

 

L���� 

���� �$�
 <M��#	 � �B�4� �/�N6IC50 : W��D�

 Tu��MTT  #�9) ~��<) �7�'(-� �E ��� #���

 ���) 
��� �:-�*����C ���7�� 
��� JHeLa  -�B9(

�@�M �! 
�� �9DF� N�DO) J�CHL-10  �*����C J

 �@�M T��Y,� �! ���-�>! ����� ��h� -�B9( #��!

 �9DF�HL-10 �:-� �*����C 
�� -�B9( 
��� J

 ��� #��� TC�E)05/0 p <.(  -��P)IC50  �9DF� J��!

HL-10  #�)� -�24  �����49/18 -� � -V�)���9)

 #�)�48  �����62/30  �)H ���! -V�)���9)

  ��)1 .(  

�G ��+1 ���Bcl-2 
Bim  �Cytc : #�9! ���  ��

#I J�CBcl-2�Bim   �Cytc  -�*����C ���7�� J

 ?L- ���C�Hela �@�M �! 
��-�B9( J�C15  �25 

#��! [���� -�  -V�)���9)�@�M � ��( J�C5  �10 

��9)��
/ �9DF� ��
��9EHL-10  #��� �-�)C� W��D� .�

#��! &�<=�>) -� �<=�>) 6�� ��  :�L ��� #��� ��(

 �9DF� �EHL-10#I #�9! J�- �! J-����<) �G� � J�C

Bcl-2 �Bim  �Cytc  �9DF� �E &-�: 6��! �����

Hl-10 #I #�9! -����<) T��Y,� b'� �Bim  �Cytc  -�

*����C �! �'�� 
�� -�B9( ���7�� J*����C J

 J��! #I #�9! &��99m( ��9=�L -� ��� -�B9( #��!

Bcl-2 ��! ��C�E )05/0 p < .( W��D� 69�ABC

 &�<=�>)#�-���( #I #�9! �E ��� #��� J�CBim  �

Cytc 3�) 
��
 -� �� �! 
�� -�B9( ���7�� J�C

 �@�M5  �10 ��9)��
/ -� ����� T��Y,� ���
��9E

�(-�: #I #�9! �EBcl-2  ��� #��� J-����<) TC�E
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)05/0 p <
��
 �<=�>) �-�) #I �� �C #�9! #�9) .( 

3�)) -�B9( #��! ���7�� J�CSham �! ����P) -� (

3�) 
��
) -�B9( #��! ?=�� J�CNC klD;� (

 ��� 
��� J-����<))05/0 p <.(  

 :�1�8�B( ������3�=  �� -� �E -�>��BC3  
��� #���

����P) ���� 
�� IFN-γ 3�) ��� -� ���7�� J�C

) -�B9( #��!Sham3�) � ( 
�� -�B9( ���7�� J�C

 �@�M �� �!5  �10 ��9)��
/ �9DF� ��
��9EHL-10 

3�) �! ����P) -� .��! �DBE -�B9( #��! ?=�� J�C

3�) ��� #�9) -�DE�, 6�� R�>� -�B9( ���7�� J�C

 �@�M �� �! 
��5  �10 ��9)��
/ �9DF� ��
��9E

HL-10 3�) �! ����P) -� -�B9( #��! ?=�� J�C

)NC ����� J-����<) &��S( ()05/0 p < .( -�

 R�>� ��9=�LIFN-γ  3�) -�B9( #��! ���7�� J�C

)Sham3�) �! ����P) -� ( -�B9( #��! ?=�� J�C

)NC ��� #��� J-����<) TC�E ()001/0 p < .( W��D�

�@�M �E ��� #��� �<=�>) 6�� IL-4 3�) ��� -� -

) -�B9( #��! ���7�� J�CSham3�) �! �'�� ( J�C

) -�B9( #��! ?=��NC .��� #��� J-����<) T��Y,� (

 �)�� R�>�IL-4 3�) -� 
�� -�B9( ���7�� J�C

 �!5  �10 ��9)��
/ �9DF� ��
��9EHL-10  �! �'��

3�)) -�B9( #��! ���7�� J�CSham TC�E �(

 ���� J-����<))001/0 p < .( 6�� R�>� #�9)

3�) -� 6��E�D��� �@�M �! 
�� -�B9( ���7�� J�C

10 ��9)��
/ ��
��9E �9DF�HL-10  �! ����P) -�

3�)) -�B9( #��! ?=�� J�CNC J-����<) &��S( (

 ��� 
���)05/0 p < .(�@�M �E ��� #��� W��D� IL-

�7�� !��# ) -�B9�IL-1β3�) ��� -  و 6�� J�C

3�) �! �'��) -�B9( #��! ?=�� J�CNC TC�E (

 R�>� #�9) .��� #��� J-����<)IL-63�) -� � J�C

�@�M �! 
�� -�B9( ���7�� J�C5  �10 ��9) -

��
/ ��
��9E �9DF�HL-10 3�) �! ����P) -� J�C

) -�B9( #��! ?=��NC ��� 
��� J-����<) &��S( (

)05/0 p < .( R�>� #�9) 69�ABCIL-1β 3�) J�C

 �@�M �! 
�� -�B9( ���7��10 ��9)��
/ ��
��9E

 �9DF�HL-10 3�) �! ����P) -� J�C -�B9( #��! ?=��

)NC ��� 
��� J-����<) &��S( ()05/0 p <.(  

  

  
  ��1-  -�B9( ��  :�L .��� ��� ��g�)*����C ?L- ���C� ���7�� JHeLa �@�M �! �9DF� N�DO) J�CHL-10 #�)� -� J�C24  �48 

����.  

Fig. 1. The dose-response curve shows the impact of HL-10 peptide treatment at varying concentrations on HeLa 

cervical cancer cells at the 24- and 48-hour time points. 
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  ��2-  W��D�Real time PCR  J�C #IBCL-2 �Bim  �Cyt c  -�*����C ?L- ���C� ���7�� JHela )a � (*����C -� -�)�( �,�! J

3�) *�) J�Cbalb-c  �9DF� �! 
�� -�B9( ?L- ���C� #�7�� J�-��HL-10 .0 �15  �25 #I #�9! #�Y9) :-V�)���9) J�CBcl-2 �Bim  �

Cyt c  -�*����C ?L- ���C� ���7�� JHela  �! 
�� -�B9(�@�M J�C0 �15  �25 -V�)���9)  �9DF�HL-10 .NC *�D�E : 
��
) �S�)

3�) z(
��� -�B9( ?=�� J�CSham3�) 
��
) ?� 
��
 : z(
��� -�B9( ���7�� J�C5  �10 ��9)��
/3�) 
��
) ��
��9E � ���7�� J�C


��-�B9( �!  �9DF�HL-10  �@�M �� -�5  �10 ��9)��
/ .(��
��9E****#I #�9! #�9) -����<) klD;� �"��9! ��D�E ���B� � -�E4) J�C *

 ��� -�B9( #��!)0001/0 p <.(  
Fig. 2. The real-time PCR findings of the BCL-2, Bim, and Cyt c genes in Hela cervical cancer cells (a) and tumor 

tissue cells in the balb-c mice model with cervical cancer treated with HL-10 peptide are as follows: The expression 

levels of the Bcl-2, Bim, and Cyt c genes in Hela cervical cancer cells were measured after treatment with doses of 0, 

15, and 25 µM of the HL-10 peptide. NC refers to the negative control, which is a group of healthy mice that were not 

treated. Sham refers to the Sham group, which is a group of cancer mice that were also not treated. The 5 and 10 

mg/kg groups are groups of cancer mice that were treated with the HL-10 peptide at two different concentrations: 5 

mg/kg and 10 mg/kg. **** denotes a significant difference in the expression of the specified genes compared to the 

control sample that did not receive any treatment (p < 0.0001). 
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  ��3-  �)�� R�>�INF- γ  �IL-4 �IL-6  �IL-1β  �=��� 
�- �! #�7�� J�P=� �� Q�Hela 
��
 -� �9DF� �! 
�� -�B9( J�CHL-10 .

NC3�) 
��
) �S�) *�D�E : �9DF� �! 
��� -�B9( ?=�� J�CHL-10 z(Sham3�) 
��
) ?� : �9DF� �! 
��� -�B9( ���7�� J�C HL-10 z(5 

 �10 ��9)��
/3�) 
��
) ��
��9E �9DF� �! 
�� -�B9( � ���7�� J�CHL-10  �@�M �� -�5  �10 ��9)��
/.(��
��9E 01/0 ∗∗ p < 

�0001/0 ∗∗∗∗ p < #��� � ��h� 
��C�#I #�9! #�9) -����<) klD;� #�9) �C*����C �9DF� �! 
�� -�B9( ���7�� JHL-10  �! ����P) -�

 .��� -�B9( #��! *�D�E  
Fig. 3. In groups treated with HL-10 peptide, serum concentrations of INF-, IL-4, IL-6, and IL-1β were measured 

subsequent to cancer induction using the Hela cell line. NC represents the negative control, which consisted of 

healthy mice that were not exposed to the HL-10 peptide. Sham denotes the group of cancer mice that were not 

treated with the HL-10 peptide. The doses of HL-10 peptide administered to the cancer mice were 5 and 10 mg/kg. 

Significant differences in gene expression were observed between cancer cells treated with HL-10 peptide and 

untreated control cells, as indicated by ** (p<0.01) and ***(p<0.0001). 

  

P#1  

�� k4L �#�7�� #�)-� -� ?\) J�C��'C�- �� �
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Abstract 
Rabies, hydatid cysts, and leishmaniasis are among the diseases transmitted to humans 

by dogs and, according to the World Health Organization, are considered endemic 

diseases in Iran. Also, the status of the three zoonotic diseases rabies, cutaneous 

leishmaniasis, and cystic echinococcosis shows a worrying trend of their spread in 

different regions of the country. The purpose of this review study is to examine the 

spread of these diseases, the research conducted in Iran, and ultimately to provide 

solutions for their control. To prevent rabies, wearing protective clothing, washing 

wounds with soap and water, and rabies vaccination seem to be essential as primary 

measures. Over the past three decades, despite many efforts to control cutaneous 

leishmaniasis in Iran, the incidence rate has remained high in some areas. This indicates 

that the infrastructure and executive and support plans related to diagnosis, medication, 

and vaccines have been inadequate. In general, to control echinococcosis vectors, 

ethical strategies for reducing the stray dog population, such as sterilization, 

identification of suspect dogs by periodic direct agglutination tests, and prompt 

treatment or monitoring of positive cases, are recommended. Given the importance of 

detecting human cases, effective treatment and targeted public health education are also 

essential, especially in endemic areas. 
  

Keywords: Zoonotic disease, Rabies, Dog, Leishmaniasis, Echinococcosis. 
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Table 1. Epidemiological evidence, prevalence of animal bites and the likelihood of rabies in Iran  based on studies 

1990-2025 

Study Area Incidence Rate 

(per 100000 

people) 

Predominant Gender Key Findings Ref. 

South 

Khorasan 

(Birjand) 

From 54.36 in 

2002 to 86.74 in 

2009 (highest: 

101.89 in 2005) 

Men (78.3%) 86% of bites were from domestic animals; 

highest incidence in men and in June; 

64.2% of bites occurred in rural areas 

9 

Iran (national 

data) 

1,320 bites Predominantly men 

(14.9 men vs. 4.55 

women per 1,000) 

Highest incidence in West Azerbaijan 

Province (146.83 per 1,000); human 

immunoglobulin found ineffective; 

vaccination identified as best solution 

1 

Sistan and 

Baluchestan 

(Iranshahr) 

151 66.9% men 6,085 bite cases; 89.8% by dogs; 8 

confirmed rabies cases 

36 

Gilan 386.3 65.9% men, 34.5% 

women 

40,922 bite cases; 81% by dogs; incidence 

in northern areas above national average; 

rural areas reported higher rates; stray dogs 

main cause 

17 

West 

Azerbaijan 

(Maku) 

387.4 73.7% men 90.8% of bites by dogs; highest incidence 

in summer and rural areas 

56 

Hamedan 269 77.1% men 77% of bites caused by dogs; 68.9% 

occurred in rural areas; victims’ legs most 

affected 

42 

East 

Azerbaijan 

(Tabriz) 

311 85% men 80% of bites by dogs; 58% of victims from 

rural areas 

40 
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Table 2. Epidemiological evidence and prevalence of Leishmaniasis in Iran based on studies from 1990 to 2025. 

Study Area Prevalence/ 

Incidence per 

100,000 

Predominant Gender Key Findings Ref. 

Isfahan Province 45 Children (under 10 

years) 

Highest prevalence in children; transmission 

through sandflies in rural areas 

46 

Iran (national data) 318.7 Predominantly women 

(unlike other studies) 

High prevalence of cutaneous leishmaniasis in arid 

and semi-arid regions including North, South, and 

Razavi Khorasan, Semnan, Isfahan, Qom, Yazd, 

and Sistan-Baluchestan 

53 

10 provinces – – Increase in canine visceral leishmaniasis in 

northwestern and southern regions 

43 

Golestan Province – 52.7% men Highest incidence reported in November (33.9%) 41 

Military personnel 

(Isfahan, Ilam, Khuzestan) 

– All male population 2,894 cases; disease predicted to continue until 

2025 

70 

Khuzestan 126.2 to 285.8 54.7% men Higher prevalence in children under 10 years 13 

Kerman – – Expression of CβS and ODC genes identified in 

treatment-resistant patients 

89 
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Fig. 1. Gender distribution patterns of  Echinococcosis, Leishmaniasis and Rabies (based on the incidence of animal 

bites potentially classified as rabies exposures) according to studies from 1990 to 2025. 
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Fig. 2. The estimated prevalence of Echinococcosis, Leishmaniasis and Rabies (based on the incidence of animal 

bites potentially classified as rabies exposures) according to studies from 1990 to 2025. 
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 N�v�9��'��4� ;+�8�� ��:�:���:� N�>��: +� $�L9�S' C��� �� !���� )1990  �&2025(  
Table 3. Epidemiological evidence and prevalence of cystic echinococcosis in Iran based on studies (1990-2025) 

Study Area Prevalence / Incidence per 100,000 Key Findings Ref. 

13 provinces – Main cause of infection: contact with shepherd 

dogs (17.27% infection rate) 

22 

Iran 1.33 in Hamedan, 3 in Kashan, 1.18 

in Babol; 0.61 overall in Iran 

Stray dogs’ infection rates range from 5% to 

49% in different parts of Iran 

54 

Gilan – 10.9% prevalence in buffaloes; dominant 

genotype: G1 

25 

Mazandaran – Liver most commonly affected organ; half of 

patients had no history of animal contact 

32 

North Khorasan – 58.3% of patients were women; liver most 

frequently involved organ 

58 

Iran (slaughtered 

livestock) 

13.9% among cattle, sheep, goats, 

camels, buffaloes 

Higher prevalence in provinces like Kurdistan, 

Gilan, Khorasan, Ardabil, and Fars 

77 
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Abstract 

Every year, many cases of clinical diseases caused by the lack of mineral elements in 

sheep are reported in Golestan province; while researches related to soil and plant 

elements and their interaction effects on livestock in the region are limited. The aim of 

the present study is to investigate the effect of soil and fodder macro elements on the 

serum levels of macro elements of sheep grazing in pastures of Golestan province. For 

this purpose, 50 soil samples, pasture fodder and sheep blood serum samples from 5 

regions were collected and tested. The results showed that there was a significant 

difference in the amounts of organic carbon, phosphorus, magnesium and potassium of 

soil samples in case study pastures (p < 0.05), so that the highest amount of these 

elements was found in the pasture of Qoranaq. While the amounts of calcium, sulfur, 

sodium and chlorine in soil samples were not significantly different among different 

pastures. A significant difference was observed in the amounts of phosphorus, 

magnesium and potassium of plant samples in different pastures (p < 0.05), but there 

was no significant difference in the amounts of calcium, sulfur, sodium and chlorine in 

these pastures. A significant difference was found in the concentration of phosphorus 

and magnesium in the blood serum of grazing sheep in different pastures (p < 0.05), so 

that the concentration of phosphorus in the blood serum of grazing sheep in Qoranaq 

region was higher than that of sheep in other pastures, and also the concentration of 

magnesium in the blood serum of grazing sheep in Haji Goshan region was lower. It 

was from sheep of other pastures (p < 0.05). While there was no significant difference 

in the concentration of calcium, potassium, sulfur, sodium and chlorine in the blood of 

grazing sheep in different pastures. In general, the results showed that the amount of 

mineral elements of soil and pasture plants can influence the status of serum mineral 

elements of grazing sheep in Golestan pastures. 

 
Keywords: Soil, Pasture fodder, Blood parameters, Ewe, Macro mineral. 
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 6��d1- 0��E�t' � �E�
	 :a�b ��� � ��45�� ��4�# ^�4_� �-#�� ��H &�' �$ 

Table 1- Characteristics and concentration of macro elements in the soils of different pastures of Golestan 

province 

Mineral Unit 
Pasture name 

SEM p Agh 

Chatal 
Ghernagh 

Haji 

Ghoshan 

Yelli 

Badragh 
Gachi Su 

EC dS/m 2.40 2.14 2.44 2.13 2.91 0.613 0.0688 

pH - 7.81 7.68 7.64 7.77 7.69 0.277 0.6320 

CaCO3 % 19.26 19.60 19.47 19.87 19.16 0.769 0.2696 

OC % 1.65bc 2.27a 1.12d 1.86b 1.36cd 0.311 0.0001 

Ca 

mg/Kg 

2815.90 2684.30 2741.20 2785.80 2717.60 123.755 0.1443 

P 14.99b 18.03a 10.65c 15.29b 13.11b 1.748 0.0001 

Mg 1476.80a 1493.60a 1288.80b 1517.80a 1587.20a 145.48 0.0007 

K 372.60a 381.70a 326.90bc 354.20ab 303.70c 31.472 0.0001 

S 497.70 446.70 496.80 492.80 463.10 28.380 0.3829 

Na 56.91 63.45 55.71 65.05 57.06 5.722 0.2716 

Cl 55.79 58.80 63.64 55.51 60.38 7.021 0.5380 

  

 6��d2- ��45�� ��4�# ^�4_� �-#�� ��H��� �$ �� �� �E�
	 :a�b  
Table 2- Concentration of macro elements in plants of different pastures of Golestan province 

Mineral unit 

Pasture name 

SEM p Agh 

Chatal 
Ghernagh 

Haji 

Ghoshan 

Yelli 

Badragh 
Gachi Su 

Ca 

% 

0.58 0.58 0.60 0.61 0.57 0.055 0.4937 

P 0.38b 0.43a 0.33c 0.39b 0.38b 0.061 0.0023 

Mg 0.25a 0.27a 0.20b 0.25a 0.26a 0.036 0.0483 

K 1.44a 1.44a 1.33ab 1.45a 1.23b 0.136 0.0413 

S 0.26 0.25 0.24 0.26 0.24 0.031 0.4085 

Na 0.13 0.15 0.14 0.14 0.14 0.021 0.6230 

Cl 0.04 0.05 0.05 0.06 0.04 0.027 0.5245 

 

 6��d3- ���F �#�
I��� ��' ��� �$ �� �� �E�
	 :a�b  
Table 3- The concentration of macro elements in the blood serum of dairy sheep 

Mineral unit 
Pasture name 

SEM p Agh 

Chatal 
Ghernagh 

Haji 

Ghoshan 

Yelli 

Badragh 
Gachi Su 

Ca mg/dl 11.43 11.09 11.08 11.37 11.22 0.582 0.5671 

P mg/dl 6.18b 7.15a 5.63c 6.21b 6.25b 0.347 0.0434 

Mg mg/dl 1.54a 1.54a 1.27b 1.54a 1.53a 0.111 0.5469 

K mg/dl 4.99 5.01 5.04 5 4.98 0.172 0.9313 

S µg/dl 0.36 0.35 0.38 0.36 0.35 0.048 0.6554 

Na mg/l 152.78 153.01 151.14 151.35 151.21 6.395 0.9634 

Cl mg/dl 109.31 109.44 108.19 106.35 107.53 4.889 0.6042 

  

 6��d4- &�' �$ �� �� �E�
	 ������� *N�#�-�-��-�#$  
Table 4- Regression relationship of macro elements in soil-pasture-animal 

Mineral Soil and Plant R2 Plant and Blood R2 Soil and Blood R2 

Ca y = 9E-05x + 0.345 0.0433 y= -0.0101x + 0.7068 0.0278 y= -5.6025x + 2812.4 0.0016 

P y = 0.0064x + 0.1047 0.1867 y = 0.0171x + 0.0658 0.0918 y = 2.0627x - 2.1863 0.2918 

Mg y = 8E-05x + 0.1348 0.1341 y = 0.1144x + 0.0773 0.2355 y = 226.96x + 1134.8 0.0406 

K y = 0.0017x + 0.7827 0.1746 y = -0.1899x + 2.3327 0.0337 y = -22.531x + 460.67 0.0081 

S y = 1E-05x + 0.2491 0.0023 y = -0.0681x + 0.2797 0.0113 y = 480.54x + 302.87 0.0332 

Na y = -5E-05x + 0.1472 0.0008 y = 0.0006x + 0.0469 0.0341 y = 0.339x + 8.2049 0.031 

Cl y = -0.0003x + 0.0692 0.0166 y = -0.0011x + 0.1703 0.0389 y=0.4305x + 12.262 0.0303 
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Abstract 

Carvacrol is a phenolic monoterpene found in the essential oils of numerous aromatic 
herbs and spices from the Lamiaceae family. This compound possesses a range of 
pharmaceutical properties, including antioxidant, anti-apoptotic, anti-cancer, and anti-
microbial effects. In our study, we explored the protective effects of carvacrol against 
infertility induced by varicocele in rats. The animals were randomly divided into nine 
groups: control, sham-operated, carvacrol alone at deses of 10, 20, 40 mg/kg body 
weight per day, varicocele-induced control, and varicocele-induced rats receiving 
carvacrol treatment. After a 30-day treatment period, the animals were euthanized for 
analysis. Blood and sperm sampling were collected, with blood drawn from the heart for 
serum isolation. We then measured serum levels of testosterone, LH and FSH. 
Additionally, sperm count, morphology, viability, and motility were assessed. Our 
findings indicated that the induction of varicocele significantly reduced sperm count, 
viability, and motility when compared to the control group. Furthermore, rats with 
varicocele exhibited a notable increase in sperm abnormalities. The infertile control 
group showed a significant decrease in serum testosterone levels, alongside increased 
levels LH and FSH. Notably, carvacrol administration at doses of 20 and 40 mg/kg 
body weight led to substantial improvements in hormonal levels and sperm quality 
parameters, effectively countering the negative effects associated with varicocele. In 
conclusion, carvacrol demonstrates the potential to protect rat testes from oxidative 
stress related to varicocele, attributed to its antioxidant and free radical scavenging 
properties. 
 
Keywords: Carvacrol, Oxidative stress, Varicocele, Rats. 
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Fig. 1. Dilation and tortuosity of the venous network of the spermatic cord in the varicocele control group 
is indicated by arrows. 
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Fig. 2. Left testicular injury in the varicocele control group is indicated by the arrow. 

 

 
 6��![�1- @�6!G 6�[�� 
U� ��6
H
@��6�@ � M�D
�� 6� 3�10 �20  �40 �"�� 
�/6�  
-�� ��$C� 
H ($H (
�  
�!"�@ �6�DM  � Z\�� 
�

 b	�J� .�$' �"�!+	6��AH�6!O  F������± 6��C� M�BG  M�
Hc'  .��� �$' As�6� ��
� 
D 6� �6 
�001/0 ***p < �01/0 **p < 

�� (��� �6 Z\�� 3
J&@ ��
� 
� }�JG� .$D�001/0 +++p < ��� (��� �6 X�!+	6�� 3
J&@ ��
� 
� }�JG.$D�  

Fig. 3. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
sperm count in healthy and varicocele-affected male rats. Results are presented as Mean ± SEM for 6 rats 
in each group. *** p < 0.001, ** p < 0.01 indicates difference from healthy control group. +++ p < 0.001 
indicates difference from varicocele control group. 
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Fig. 4. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
sperm viability in healthy and varicocele-affected male rats. Results are presented as Mean ± SEM for 6 
rats in each group. *** p < 0.001 indicates difference from the healthy control group. +++ p < 0.001 
indicates difference from the varicocele control group. 
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Fig. 5. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
sperm motility in healthy and varicocele-affected male rats. Results are presented as Mean ± SEM for 6 
rats in each group. ***p < 0.001 indicates difference from the healthy control group. +++ p < 0.001 
indicates difference from the varicocele control group. 
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Fig. 6. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
non-progressive movement in healthy and varicocele-affected male rats. Results are presented as Mean ± 
SEM for 6 rats in each group. *** p < 0.001 indicates difference from the healthy control group. +++ p < 
0.001 indicates difference from the varicocele control group. 
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Fig. 7. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on the 
number of non-motile sperm in healthy and varicocele-affected male rats. Results are presented as Mean 
± SEM for 6 rats in each group. ***p < 0.001 indicates difference from the healthy control group. +++ p 
< 0.001 indicates difference from the varicocele control group. 
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Fig. 8. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
sperm morphology in healthy and varicocele-affected male rats. Results are presented as Mean ± SEM for 
6 rats in each group. ***p < 0.001, **p < 0.01 indicates difference from the healthy control group. +++ p 

< 0.001, + p < 0.05 indicates difference from the varicocele control group. 
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Fig. 9. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
serum testosterone levels in healthy and varicocele-affected male rats. Results are presented as Mean ± 
SEM for 6 rats in each group. *** p < 0.001, ** p < 0.01, * p < 0.05 indicate difference from healthy 
control group. ++ p < 0.01, + p < 0.05 indicate difference from varicocele control group. 
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Fig. 10. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
serum LH levels in healthy and varicocele-affected male rats. Results are presented as Mean ± SEM for 6 
rats in each group. *** p < 0.001, ** p < 0.01 indicates difference from the healthy control group. +++ p 

< 0.001 indicates difference from the varicocele control group. 
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Fig. 11. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on 
serum FSH levels in healthy and varicocele-affected male rats. Results are presented as Mean ± SEM for 
6 rats in each group. *** p < 0.001 indicates difference from the healthy control group. +++ p < 0.001 
indicates difference from the varicocele control group. 
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Abstract 

Although pomegranate flower extract has anticancer properties, it requires carriers to 

improve its efficacy by delivering it to the target cells. Therefore, this study focuses on 

the development of pomegranate flower extract-loaded nanoliposomes and investigates 

their effects on MCF-7 breast cancer cells. In this study, after extracting the 

pomegranate flower extract and determining properties such as the maximum 

wavelength and standard curves, the extract-loaded nanoliposomes were synthesized 

using the thin-film method. The physicochemical characteristics of the nanoliposomes, 

including encapsulation efficiency, drug release, size, and zeta potential, were evaluated 

using spectrophotometry and DLS, while their morphology was studied using Fe-SEM 

and AFM microscopy. Finally, the antitumor activity of the nanoliposomes containing 

the extract and the free extract was assessed on MCF-7 cancer cells using the MTT 

assay. The results showed that the encapsulation efficiency of the synthesized 

nanostructure was 73.2 ± 2.6%, and the maximum release of the extract under normal 

and cancerous cell conditions was 51.3 ± 1.4% and 67.2 ± 2.6%, respectively. The 

nanoparticle size was 155.7 ± 4.1 nm, their polydispersity index was 0.345, and the zeta 

potential was -17.1 ± 3.4 mV. Microscopic images indicated that the nanoparticles had a 

spherical and uniform shape with no aggregation or precipitation. The nanoliposomes 

containing the extract showed higher toxicity on MCF-7 cells compared to the free 

extract, exhibiting a lower IC50, while the blank system showed minimal toxicity to 

healthy fibroblast cells. The nanostructure developed in this study not only 

demonstrated favorable physicochemical properties but also effectively loaded the 

pomegranate flower extract and significantly enhanced its antiproliferative effects, 

making it a promising candidate for breast cancer research. 
 

Keywords: Breast cancer, Pomegranate flower extract, Liposome, MCF-7, MTT. 
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 ��6�� ��H
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 ��� �� ���,pH  "�&�� �VL! .�#��� J#&�#�Y �����

��	R� l=Y ���A!� �� ���uA!� �� ��% �A%���� ��H

 S	� 1	C 6� �A�	A5
�A�L!�(	R#&B�� �� �6�>*���� ����
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���������� S	� 1	C �� 6&�
 6	� �� ���uA!� �� �H657 

 �#
�� 6� 
 �A�	���90  ���� 6� �Y6�25  r	�3)! �Y6�

5�#=' (�g��) 42.( 

"(�T���� �W�:�>��� ���52 : �M
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 G�)P, ����6�� 

 ��% �AF�! x�hP, J#� 6� �B ��
�	L�
 QA3�!	��� �PN!

 1��M� �Rg� �4!�25 P� �� �A�

���� �� ��
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 v�M� 6� 
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6
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) �R,� �
��� \	�!
���� �� �[H
X' J#� 6�AFM (

��X#
 �M
�N� ���� ����� �)RY �� /�6d	��� �PN! ��H

G�% �
��� \	�!
���� .�% ���uA!� fRg, 
 ����

 4]� �� �	N! G�)P, ���� x�]� 6�&�� n# �B ��R,�

��� �� �� �4!� ��A�	��� "����H�  �PN! �5���	'	, �,

��	R� 1��M� �
	C �� &�, 6��3� W	� n# �� ���uA!� �� �6 �H

2  �� �ARB ��N] 
 "
����10  Q�@B �!6�� �A�	���)2.(  

����:�;� � : �� �M
�N� J#� 6�1	)!�H "�C�! ���C�! �

"�A3' ��6 �MCF-7  "�	@* ��1	)!�H �� �B ���C�! �

"��+, 6	A!�' 	A�3��  �� J�@�RH .�#��� ���uA!� ���% ��+,

��6 "�3�� ���@AF 4!	' �A! �
�0�5 Q
�! ��H 1	)! �

HFF ) �6
6���� &B�� �� �BIVF �� ����� 4!� �� �&# (

��6 "�	@* 1	)! 
� �H .�#��� ���uA!� 1���� 
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�!  6�

 a�P�DMEM  �
	)! 4�B G�,
�' �� x��N� 
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����)�0C X,#� ���� : 4�B 1	)P�DMEM  x0C

 1
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 �&��	#� l� �A�




�������	
 ��
��
 ��� ������� ����
 ��� ������ �1403 "�#�$ �198-183 � (��)�(��*	
 � +,�
 

 

188 

 

 ��% J�RH G��B 6	C �� 1	)P�500  �
6�� �� �A�

����

J�3#�,	u�� �6�] �D-B  4�)� ��1 �)�� �� �A�

���� �A�


 "�
&5� �� 4�B a�P� �VL! .�#��� �5�D� a�P� ��10 

 (�! �T6�FBS �@� 
 ��% ���!pH  ��
�P� 6� "�

2/7  �,4/7  �A)�5 �� ���uA!� �� �4#�+�6� .�#��� Q��@,22/0 

 �	H �#� 4�B a�P� �G#�A!� a#��% 4#�*6 
 ��A�
����

.�% �&�)#�A!� 6�@��Z 

2 ���5 �:�;� �,	�"(�T���� : [#����MTT �� �B �

��6 r�!� GR* �g@!��@B1�A3#�B G#�0, �#�' �� �� ��H

��6�6� (	�

���A, )MTT( Q#&�� a!	, "�����5 �� ��H

 6� �#�#6�@B	A�� ��AB
�61	)!�H �� .4!� 6�	A!� ���� �

 [#���� �� ���uA!�MTT ��h� "�&�� �1	)!�H  �� V'

(
�	L�
	��� �� r�R,4�)' 6� �6�>* �
�� ��H ��H96 

 �
	)! QB��, �� ���F1×410 ) nH�? �H ����100 

 4�B �A�

����DMEM  �
��10% FBS  
1% 

�A��n�,	���@' ��H .�% ���g@! (J�3#��	A'�A!� 
 J�)�!

 1�hA�� �� V'1	)!�H nH�? �� �� "�@�RC� ���� ��H

"� ���@03? ��H24  �VL! .�% (�g�� "	�!��	��� 4*�!

nH�? ���]	5 a�P� �#�Y 4�B a�P� �� 
 S6�F �H

4�)�) 1��
�	L�
 �6�>* ��6�>* ���� (�5 �
����H 

5/12 �25 �50 �100 �200 �400 �800 �1000 

����
(��/�)��(�A�
 (
�	L�
 
4]6 ��! ��) �
�F ��H-

 �� V' .���% 6�R�, (eU�� ��H72  �4*�!20 

� 1	)P� �� �A�

���MTT 4�)� �� 5/0 �)��(��/�)�� �A�


 6�PBS  ��pH  �����7  
 �5�D� nH�? �H ��4  4*�!

 �, �% ���� "	�!��	��� ��#�1	)!�H 4T�5 ���� �

 "��B �&�
	��A�MTT  �/�� J#� �� V' .�@%�� �A%�� �6

nH�? GF�� 1	)P� 
 S6�F �H160  �A�

����DMSO 

1�A3#�B "��B G� ���� nH�? �H �� "����6	5 ��H

nH�? "
6� 1	)P� .�% ��
&5� 
 �	)U� ��	F �� �H30 

 nH�? �H �6	� l=Y �4#�+� 6� .�% ��	��� ��#� �h�]�

1��) 6�#6 �&#Z� ���A!� �� ���uA!� ��Synergy HTX �

 4B�%Bio TekS	� 1	C 6� (��#��� � ��H570  
630 

 ����	F �A�	��� ��h� �T6� 
1	)!�H N��6 �� ���uA!� ��� 

�#�  �#��� �0!�P�)2.(    
"	���	�
��	6�	�6	�	l=Y	J�������	4�B	a�P�	6�	�6	�	l=Y	J������

1�A@B	�
��	6�	�6	�	l=Y	J�������4�B	a�P�	6�	�6	�	l=Y	J������
  ×100  =

���� "�&�� ����1	)!�H (%)  

����) 1,:��) :���� G�)P, ����/6�? ��+, 
 �6��� ��H ��H

(�� Q�% �U3� �� 43, .�% �A5�� ��+� Q3#�' 6�&5�

ANOVA �
�� �3#�h� ���� }N! JA5�� ��� 6� �� �H

 �6���@M� ��NF5%  �#��h� .456 6�B ��P  �� �B5%  �A���

�#&g, ���� .���% �A5�� ��#��� ����	� "	��� ^#�A� G�)P,


MTT(�� �� � "�6
 G3B� 45�!
��#�� 6�&5�2013  ���uA!�

���� �!6�� ���� �J�@�RH .�% ��HFE-SEM �� �

(�� 6�&5�ImageJ .�#��� ���uA!�  

  

 1
�Y1-  �� �5�>� ��	����RH  4�B a�P� 4F�! ���� ��% ���uA!� �6	� "�
DMEM 

Table 1. Ingredients and weight used to make DMEM culture medium 
DMEM (g) NaHCO3 (g) Penicillin (g) Streptomycin (g) L-Glutamine (g) 

4.995  1.85  0.005  0.006  0.146  

 

Y����  
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 1	)P�G�'
�'
&#� %) G�2 6��	R� �(6����A!�  /6	T ��

 1	��5 �� Q�hA3� aFY=0.0028X-0.0054  `#�D 


"	�!��6 )R² �� ����� (0,9998 ��H������	% 1	)P� 6� .
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(
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�! �
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�0�5HFF�A%�� ( �����A5�# J#� ��@@B6�
���� �H

 �� �A!�	F�� �0��Y v6�	* �B 4!�1	)!�H "�� �M�0C �

 &��45�# �@H�	F [H�B43#� ��� J#� �B � �6����!

(
�	L�
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 J#� 6�1	)!�H ���C�! ����	% ��% ��H��� J�@�RH .

 �� "� 4�R! �4
�� 
� �H 6� ��6�>* 4�)� [#�&5� �� �B

 �
61	)!�H�� [#�&5� ���C�! � "�&�� �3#�h� .���#

50IC �6�>* 6� ��% �
	3L��� 
 ���� ��H G�%9  "���

���H� (
�	L�
 �B4�)� 6� �6�>* �
�� ��H 
 �H

 �ARB ��H�
�����	, 4
�� �� 403� ��A��� 4�R! �@

 �B ��? ��@@B ��g#� ����50IC  �� ����� ���� 4
�� 6� �6�>*

2/8	±	6/426 �)��(��/�)�� ����� �
	3L��� 4
�� 6� 
 �A�


 ��1/4	±	3/164 �)��(��/�)�� 6��h� 
� J#� �B �4!� �A�


 .�@A3H /
�uA� �6���@M� 6	C ��  

  

 1
�Y2- ��X#
��% &A@! �����!	��� �#��R�%	�#&�5 ��H  

Table 2. Physicochemical characteristics of the synthesized nanosystem 
Polydispersity 

index (PDI)  

zeta potential 

(mV) 

Size (nm) Maximum 

release within 

48 hours in 

cancer 

conditions  (%)  

Maximum 

release within 

48 hours under 

normal 

conditions  (%)  

Encapsulation 

efficiency  (%)  

0.345 -17.1 ± 3.4 155.1 ± 4.7 67.2 ± 2.6 51.3 ± 1.4 73.2 ± 2.6 

  

 
 G�%1-  ���� 6� �6�>* ��=Y S	� 1	C200  �,800  S	� 1	C 6� l=Y "�&�� J#�A��� .�A�	���220  �A�	���.�% ��H���  

Fig. 1. Absorption wavelength of the extract in the range of 200 to 800 nm. The highest amount of absorption was 

observed at the wavelength of 220 nm. 

  

 
 G�%2- �6�>* �6����A!� 6��	R� �5�� 6� 6��� G� � G�'
&'
&#�  

Fig. 2. Standard curve of pomegranate flower extract in isopropyl 
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 G�%3- �6�>* �6����A!� 6��	R� �5�� 6� 6��� G� � PBS  

Fig. 3. Standard curve of pomegranate flower extract in PBS buffer 

  

 
 G�%4- �!6�� W�P� �� 7!�' 6� ��
�	L�
 �����!	��� �� �6�>* ���!�H6 ��
6 
 ��� w)AU� ��HpH "��� G�% .���H�  �����!	��� �B

�% J#� r�!��� .4!� �A3H� 
 ��% 1�A@B ��#�H6 ��6�� ���L�
G  eU�����	%  6� [#�H6 "�&�� J#�A��� �B48 1���� a#��% 6� 4/1 

± 3/51  a#��% 6� 
1	)!�H �� 4!� ����� ���C�! � 4/2 ± 2/67 .4!� �T6�  
Fig. 4. Examining the release process of the extract from the liposomal nanosystem in response to different stimuli of 

temperature and pH. The figure shows that the lipid nanosystem has a controlled and slow release. Based on this 

figure, it is clear that the highest release rate at 48 is 51.3 ± 1.4 in normal conditions and 67.2 ± 2.4 percent in cancer 

cells. 

 

 
 G�%5-  �#	>, ��  &�
��� �� ���� 4!��
�	L�
	�����+  �6�>* �
���� ���� \	�!
FE-SEM  

Fig. 5. Image obtained from the analysis of nano-liposomes containing extract with FE-SEM microscope 
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 G�%6- �#	>,  4!� �� ����  �!6�� ��(
�	L�
	����6�>* �
�� ��H �)�!
 �� \	�!
���� �AFM  

Fig. 6. Image obtained from examining nanoliposomes containing extract using AFM microscopy 

 

 
 G�%7- (
�	L�
	��� 4�R! �!6�� �
6 �� �6�>* �]�5 ��H Q
�!HFF �C 6� &�
��� J#� �� GT�� ^#�A� .48  <
6 �� ���uA!� �� 4*�!

MTT  "������H�  /�6d	��� J#� �RB 6��3� 4�R! 1	)! �
6 ��) 4! �
�0�5HFF.��6�� (  
Fig. 7. Toxicity study of extract-free nanoliposomes on healthy HFF. The results of this analysis over 48 hours using 

the MTT method show that these nanoparticles have very low toxicity on fibroblast cells (HFF). 

 

 
 G�%8- !6��� R!�4 
	)!�  <
6 �� ��% &A@! �����!	���MTTR! �O� �6��	R� �� �Y	, ��  .�4 �&5� ��#[  
 ���� 4
�� 
� �H 6� 4�)�

hA3� a��6 �
	3L����Q �&5� �� 
 �6��#[ R! 4�)��4 �&5�#[ �����@�RH .�J R!�4 4�)� �RH 6� �
	3L��� �6�>* ���� �6�>*  �� 403� �H

6���@M� 6	C ��� ���A�  .4!�NS6���@M� I F� �]�5 :� **: P <0.005 
  :***P <0.005  
Fig. 8. Evaluation of the cytotoxicity of the synthesized nanosystem by MTT method. According to the graph, the 

toxicity effect has a direct relationship with the increase in concentration in both free and encapsulated states, and the 

toxicity increases with the increase in concentration. Also, the toxicity of the encapsulated extract is significantly 

higher than the free extract in all concentrations. NS: No significant differences. **and***: p < 0.005. 
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 G�%9- !6��� ��"�& 50IC 
��� �� ���uA!� �� �
	3L��� 
 ���� 4
�� 6� 6��� G� �6�>*�& MTT� r�!� �� .#J  6��	R���"�	, �#��	�@  ��0@A!�

R! �B ��B�4 
6 �� ����� �6�>* �� 403� �
	3L��� �6�>*� 1	)!��H ��6�MCF-7  6���@M� 6	C �� "�A3' "�C�!� �&5�#[ '���  ���B

:** .4!� 005/0 P <   
Figure 9. Checking the IC50 value of pomegranate flower extract in free and encapsulated state using MTT analysis. 

Based on this graph, it can be concluded that the toxicity of the encapsulated extract compared to the free extract has 

significantly increased on MCF-7 breast cancer cells. **: p < 0.005 
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Abstract 

The purpose of this research was to investigate the effects of bentonite and some 

aflatoxin absorbing compounds on the liver and blood parameters in Ross broiler 

chickens. The experiment was conducted in the form of a completely randomized 

design using 280 one-day-old broilers in 7 treatments and 4 replications. The 

experimental treatments included 7 groups including the control sample and the sample 

containing corn contaminated with aflatoxin and treatments with different percentages 

of bentonite and other compounds. In three phases of 10, 24, and 42 days, one sample 

was randomly selected from each treatment, slaughtered, and blood sampling was done. 

Then, the level of liver enzymes, cholesterol, triglyceride, uric acid, and glucose were 

measured by an auto-analyzer and the livers were checked for damage. Results showed 

that the enzyme aspartate aminotransferase and trans amino and glucose had a 

significant difference (p < 0.05). No significant difference was observed in the factors 

of cholesterol, triglycerides, and uric acid. Liver in The second treatment (infected corn) 

suffered from inflammation, bleeding and necrosis in all three sampling periods, and the 

rest of the treatments except one sample in the fifth treatment (1.5% bentonite and 5% 

copper sulfate) were healthy at 42 days. In general, in this research, the greatest effect of 

bleeding and necrosis of the liver was observed in the second treatment containing 

contaminated corn, while in other treatments with processed bentonite, the positive 

effect of absorbing toxins by bentonite was observed. 
 
Keywords: Bentonite, Aflatoxin, Liver damage, Blood parameters, Broilers. 
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Table 1- Vaccination schedule for broiler chickens during the breeding period 

Type of vaccine Prescription age  Vaccination method 

Bronchitis  3 days old Eye 

Newcastle Oily 3 days old Injection 

Oily flu 3 days old Injection 

Newcastle B1 9 days old Beverage 

Gambro 12 days old Beverage 

Bronchitis  16 days old Eye 
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Fig. 1. Lymphocyte infiltration in the form of 2 foci with different sizes in the liver tissue in group 2 of 

aflatoxin-containing treatment on day 42 of age 
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Fig. 2. Replacement of lymphocytes in necrotic areas in treatment 2 
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Fig. 3. Severe hemorrhage and necrosis of liver cells in liver tissue in treatment 2 at 42 days of age 
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Fig. 4. Hemorrhage in liver tissue, in part of the nuclear regions removed from the cell and concentrated in a small 

area in treatment 2 at 24 days of age 
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Fig. 5. Hepatocyte damage with bright vacuoles within the cytoplasm of hepatocytes in treatment 2 at 11 

days of age. 
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Table 2. Effect of different aflatoxin B1 adsorbents on the calcium concentration of birds in breeding periods 

p SEM Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 Treatment1 
Breeding 

period 

0.995 0.097 1.22a 1.22a 1.18a 1.19a 1.22a 1.14a 1.22a Phase 1 

(Beginning) 

0.00 0.227 0.93d 1.09abc 1.09abc 1.06cd 1.21ab 1.07c 1.21a Phase 2 

(Growth) 

0.00 0.014 1.15c 1.21bc 1.26ab 1.23b 1.23b 1.22b 1.31a Phase 3 

(Final) 
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Different letters in each row indicate the difference between the means at the 5% probability level. Treatments were 

(1) aflatoxin-free diet (control group); (2) Control diet with aflatoxin-contaminated corn (3) Control diet + aflatoxin-

contaminated corn + 1.5% bentonite (4) Control diet + aflatoxin-contaminated corn + 1.5% bentonite + 75% activated 

charcoal (5) Control diet + aflatoxin-contaminated corn + 1.5% bentonite + 0.5% copper sulfate (6) Control diet + 

aflatoxin-contaminated corn + 1.5% bentonite + 1% yeast cell wall (7) Control diet + aflatoxin-contaminated corn + 

1.5% bentonite processed with copper sulfate + 75% activated charcoal + 1% yeast cell wall. 

  

)��D 3- BC�D �>
\�?]	 G�7 8:+�
'�-� B1 �
`:	 �= ,y�m ��"�5 `�
�� .�� .��\�]	 G�7 3.��5  
Table 3. Effect of different aflatoxin B1 adsorbents on the glucose concentration of birds in different 

breeding periods 
p SEM 

Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 
Treatment1 Breeding 

period 

0.073 7.651 238.69a 243.25a 256.12a 233.81a 265.09a 262.27a 251.09a Phase 1  

0.027 7.93 251.13ab 269.68a 266.87a 247.79 242.04ab 243.41ab 229.09b 
Phase 2  

0.022 6.080 237.75a 207.59b 212.38ab 222.71ab 222.71ab 216.88ab 223.94ab Phase 3  

 
 

)��D 4- BC�D �>
\�?]	 G�7 8:+�
'�-� B1 �
`:	 �= ,y�m G�'��"�5 ���:+:�� .�� .��\�?]	 G�7 3.��5  
Table 4. Effect of different aflatoxin B1 adsorbents on bird triglyceride concentration in different rearing 

periods 
p SEM Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 Treatment1 Breeding period 

0.028 18.24 72.08ab 58.31a 134.19ab 103.97ab 57.60ab 58.88b 46.67b Phase 1  

0.000 5.46 65.37a  31.17a 31.70bc 47.96abc 39.35bc 70.52a 58.23ab Phase 2  

0.319 13.97 57.94a 35.60a 40.21a a54.48 70.67a 28.71a 64.33a Phase 3  

  

)��D 5- BC�D �>
\�?]	 G�7 8:+�
'�-� B1 �
`:	 �= ,y�m )��?+�� ��"�5 .�� .�7\�]	 G�X 3.��5  
Table 5. Effect of different aflatoxin B1 adsorbents on bird cholesterol concentration in breeding periods 

p SEM Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 Treatment1 Breeding period 

0.073 9.831 144.88ab 158.22ab 183.64a 155.05ab 136.05b 159.8ab 161.61ab Phase 1  

0.170 12.83 162.70a 106.87a 133.34a 126.74a 131.27a 141.86a 134.12a Phase 2  

0.985 8.55 133.83a 131.34a 129.98a 131.34a 9.98a12 135.31a 131.55a Phase 3  

  

)��D 6-  �>
BC�D\�?]	 G�7 8:+�
'�-� B1 �
`:	 �= ,y�m AST ��"�5 .�� .��7]	 G�?\� 3.��5  
Table 6. Effect of different aflatoxin B1 adsorbents on bird AST concentration during brearing periods 

p SEM 
Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 

Treatment1 Breeding 

period 

0.099 10.76 207.97a 214.71a 244.12a 217.07a 214.88b 246.30a  233.41a 
Phase 1  

0.118 17.69 246.06a 246.61a 235.30a 245.52a 245.38a 236.75a 190.99a 
Phase 2  

0.776 37.75 307.82a 331.85a 256.71a 287.53a 337.87a 86a315. 301.78a 
Phase 3  

 

)��D 7- BC�D �>
\�?]	 G�7 8:+�
'�-� B1 �
`:	 �= ,y�m ALT ��"�5 .�� .��\�]	 G�7 3.��5  
Table 7. Effect of different aflatoxin B1 adsorbents on bird ALT concentration during breeding periods 

p SEM Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 Treatment1 Breeding period 

0.001 4.14  73.37bc 79.27abc 96.47ab 78.39ab  81.91abc 98.27a 92.01abc Phase 1  

0.818 3.47 43.72a 39.33a 40.78a 43.01a 46.66a 42.69a 44.45a Phase 2  

0.879 4.17 18.52a 21.57a 21.71a 23.66a 18.82a 18.60a 16.01a Phase 3  
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)��D 8- BC�D �>
\�?]	 G�7 8:+�
'�-� B1 �
`:	 �= ,y�m N�.�
 ��"�5 �:�
 .�� .��3.��5  G�7  
Table 8. Effect of different aflatoxin B1 adsorbents on uric acid concentration in birds during breeding periods 

p SEM Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 Treatment1 Breeding period 

0.000 1.58  98.05c 99.93bc 107.35a 106.51ab 96.07c 93.78c 96.99c Phase 1  

0.128 3.86 109.8a 107.51a 115.38a 105.23a 100.47a 115.18a 107.48a Phase 2  

0.000 2.19 88.07c 100.12ab 63.75d 96.75bc 104.40ab 109.61a 108.19a Phase 3  
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Abstract 
lung cancer is one of the major cancers in the world that can be caused by the genetic 
changes in a series of important genes. Malva parviflora is a very valuable medicinal 
plant in traditional medicine. This plant is rich in vitamins A, B and C and is useful in 
treating respiratory infections. In this study, the effect of Malva hydroalcoholic extract 
on growth inhibition and apoptosis induction on A549 cancer cell line and HFF cell line 
was investigated. A549 and human HFF cell line were cultured in DMEM culture. 
Then, concentrations (100, 500 and 1000 µg/ml) of the extract were added to A549 and 
HFF cells in the culture medium, and after 24 hours, the MTT test was used to check the 
toxicity of the extract. To investigate the rate of proliferation or induction of apoptosis, 
the cells were stained with trypan blue. The results of the MTT test showed that the 
extract significantly decreased cell survival at concentrations of 100 (p ≤ 0.01), 500 and 
1000 µg/ml (p ≤ 0.0001) in A549 cancer cells compared to the control group. The 
results of the trypan blue test showed that the extract caused a significant decrease in the 
growth rate of A549 cells compared to the HFF cell line at concentrations of 100 (p ≤ 
0.05), 500 and 1000 µg/ml (p ≤ 0.0001). The proliferation rate of A549 cell line was 
statistically significant compared to HFF cell line at concentrations of 500, 100, 1000 
µg/ml (p ≤ 0.05). results showed that the hydroalcoholic extract of Malva inhibited the 
proliferation of A549 cancer cells by inducing apoptosis. hydroalcoholic extract of 
Malva had a significant effect in reducing the growth rate of A549 cells compared to 
HFF cell line. hydroalcoholic extract of Malva with cytotoxic effects on A549 cancer 
cells caused the death of these cells through the induction of apoptosis. 
 
Keywords: Malva parviflora, Lung cancer, A549 cell line, HFF cell line, Apoptosis. 
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Fig. 1. (A, C) A549 and HFF cancer cells (in the control group without treatment with the hydroalcoholic 
extract of Malva). (B, D) A549 and HFF cancer cells after 24 hours of treatment with the extract of fennel 
plant at a concentration of (1000 µg/ml). 
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Fig. 2. Examining the cell survival rate (percentage) of A549 and HFF in different concentrations 
compared to the control group, during 24 hours of treatment. ****:p ≤ 0.00001, ####: p ≤ 0.0001, ##: p ≤ 
0.01 
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Fig. 3. Comparative investigation of the effect of the extract of the Malva on A549 and HFF cell lines. 
The results showed that this extract has a significant effect in reducing the cell survival of A549 strain 
compared to HFF cell strain at concentrations of 500 µg/ml (p ≤ 0.01) and 1000 µg/ml (p ≤ 0.05). **: p ≤ 
0.01, *: p ≤ 0.05 
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Fig. 4. Percentage of cell survival under the effect of the logarithm of different concentrations of Malva 
extract on A549 and HFF cells by MTT test. The results showed that the percentage of cell survival 
decreases with the increase in the concentration of the extract. 
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Fig. 5. investigation of the reproduction rate. (A) The proliferation rate of A549 and HFF strains in 
different concentrations compared to the control group, during 24 hours of treatment. ****: p ≤ 0.0001, 
**: p ≤ 0.01, ####: p ≤ 0.0001. (B) A comparative study of the proliferation rate of A549 and HFF cell 
lines in different concentrations of the extract of Malva. The results showed that this extract has a 
significant effect in reducing the proliferation of A549 cell lines compared to HFF cell lines at 
concentrations of 10 (p ≤ 0.05), 500 (p ≤ 0.0001) and1000 µg/ml (p ≤ 0.0001) ****: p ≤ 0.0001, *: p ≤ 
0.05. 
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Abstract 

Coronary artery disease (CAD) is responsible for approximately 30% of deaths 

worldwide. The purpose of this research was to prepare a decellularized bovine vein 

scaffold and compare it with the control sample and evaluate its mechanical behavior. 

Modeling and selection of structural equations is of vital importance for analyzing the 

mechanical behavior of tissues. It is common to use hyperelastic structural models to 

predict the nonlinear behavior of soft tissues, however, hyperelastic models depend on a 

set of material constants that must be calculated experimentally. In this study, a 

computational/laboratory method was used to study the nonlinear mechanical behavior 

of vessel and scaffold tissues under uniaxial tension. Material constants were calculated 

for three different hyperelastic material models through inverse methods. The search for 

an optimal value for each set of material constants was performed using the sum of 

squared error minimization method. The accuracy of the fitted theoretical stress-stretch 

ratio relationship was evaluated with the experimental results. It was observed that the 

tissue of the vessel shows more resistance to tension compared to the scaffold; the 

higher mechanical properties of the vessel are due to the elastin and collagen content in 

the vessel wall. For the vessel, the Yeo and Ogden models fit well with the laboratory 

results, but for the scaffold, the best results were obtained with the Yeo model. All of 

the investigated material models showed less accuracy in the area of small tension 

ratios. It was observed that three material parameters and in some cases two material 

parameters are needed to model the mechanical behavior of vessels and scaffolds. The 

results show that scaffolds obtained from decellularization are an ideal model for 

vascular tissue engineering applications, considering the preservation of the main 

components of the desired tissue as well as appropriate mechanical strength. 

 
Keywords: Mechanical properties, Hyperelastic, Cardiovascular tissue engineering, 

Regenerative medicine, Scaffold. 
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1��E1-  ���" G�> 4/3� i3U �" ���	
� G	0 q"�01���� ���M ���TK�� ���KQ��  
Table 1 - Engineering stress function in terms of tension ratio for the structural models used 

Hyperelastic models Calculated engineering stress for uniaxial tension 

Yeoh  σ� = % 2iC��(λ − 1/λ�)(λ� + 2/λ − 3)�'�
�

���
 

Ogden σ� = % μ�(λ��'� − λ'�.(��'�)
�

���
 

Arruda-Boyce  σ� = 2μ(λ − 1/λ�) % iC�
λ&��'� (λ� + 2/λ)�'�

(

���
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A�M1-  '�3'3>
0�(� �+'�J w�� B� AC�U Y!�K�-) @� F�
(� ���"  !B
s�A(  � ���") 43"��� F�
(�B(.  �� F> �
W��(�

 ��!� �!
j0��
M�� � K3� 43"��� F�
(�F 1
���� .4�� ��M I;U  
Fig. 1. Results of hematoxylin-eosin staining for the vessel sample (A) and for the scaffold sample (B). 

As can be seen in the image, the cell nuclei have been removed in the scaffold sample. 
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A�M 2-  �+'�J w�� B� AC�U Y!�K�DAPI ) @� F�
(� ���"A) 43"��� F�
(� ���" � (B ��!� �!
j0 �� F> �
W��(� .(

��
MFK3� 43"��� F�
(� �� � w�� �"J )��Q�� ���1
���� .4�� ��M I;U  
Fig. 2. Results of DAPI staining for the vessel sample (A) and for the scaffold sample (B). As can be seen 

in the image, the bright blue nuclei of the cells have been removed in the scaffold sample. 

 
  

  

1��E 2-  i!��t ���$�1����43"��� � @� ���" *'K�R��V!�� �  
Table 2. The values of the coefficients of hyperelastic models for the vessel and scaffold 

Scaffold Vessel Parameters Hyperelastic models 

0.0443 2.8343 C10 

3-Parameter Yeoh  
0.0108 78.7228 C20 

-2.928 × 10-4 -200.4872 C30 

0.0023 0.0051 sse 

4.7707 × 10-12 200 µ1 

2-Parameter Ogden 

1.9119 × 10-10 0.011 α1 

0.0694 0.3105 µ2 

3.2584 27.3750 α2 

3.3348 0.0093 sse 
0.1755 1.6166 × 10-17 µ 

Arruda Boyce 2.5530 0.0058 7m 

18.7250 1.6620 sse 
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(A) 

  
 (B) 

A�M3- 1�� � ��
%� *0 G�> 430 B� ���J 4��" ���&�!��BJ � ��
20 Y!�K� F3!�$� :B��" *'K�R� �V!�� ���KQ�� ���

 :@� ���" )J �" ��MA1�� ���" �WQ ����� �C�� : ����KQ�� ���B.G�> 4/3� i3U �" ���	
� G	0 ���
(� :  
Fig. 3. Comparison of theoretical and experimental results obtained from uniaxial tensile testing and 

hyperelastic structural models fitted to it for the vessel: A: Residual error percentage for structural 

models, B: Engineering stress graph in terms of tensile ratio. 
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(A) 

 

(B) 
  

A�M 4- 1�� � ��
%� *0 G�> 430 B� ���J 4��" ���&�!��BJ � ��
20 Y!�K� F3!�$� )J �" ��M :B��" *'K�R� �V!�� ���KQ�� ���

  :43"��� ���"A1�� ���" �WQ ����� �C�� :  ����KQ�� ���B  .G�> 4/3� i3U �" ���	
� G	0 ���
(� :  

Fig. 4. Comparison of theoretical and experimental results obtained from uniaxial tensile testing and 

hyperelastic structural models fitted to it for scaffolding: A: Residual error percentage for structural 

models, B: Engineering stress diagram in terms of tensile ratio 
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Abstract 

Heat stress is one of the most significant environmental stressors negatively affecting 
the health and immune system performance of living organisms. Selenium, an essential 
nutrient, acts as a cofactor for antioxidant enzymes, providing protective effects on 
cells. This study aimed to investigate the effects of organic selenium on the expression 
of interleukin-10 (IL-10) and tumor necrosis factor-alpha (TNF-α) genes, as well as 
oxidative stress markers, including malondialdehyde (MDA) and total antioxidant 
capacity (TAC), in laboratory rats under heat stress. In a completely randomized design, 
30 male Wistar rats were randomly divided into five groups, with six rats per group. Six 
rats were kept at a standard temperature throughout the experiment, while the remaining 
rats were subjected to heat stress (38 ± 2°C for 6 hours daily). The negative control 
group (no heat stress) and positive control group (heat stress) received a standard pellet 
diet without additives, while the other three groups received a standard pellet diet 
supplemented with 0.15, 0.30, and 0.45 mg/kg of selenium from selenium-methionine 
for 30 days. The results showed that heat stress significantly reduced IL-10 and TAC 
levels and significantly increased TNF-α and MDA levels (p < 0.05). Selenium 
supplementation significantly increased IL-10 and decreased TNF-α levels (p < 0.05). 
Additionally, selenium supplementation significantly increased TAC and reduced MDA 
concentrations (p < 0.05). Selenium doses of 0.30 and 0.45 mg/kg effectively enhanced 
anti-inflammatory responses by increasing IL-10 gene expression and reducing TNF-α 
gene expression. These doses also reduced oxidative stress by decreasing MDA 
concentrations and increasing TAC, thereby improving antioxidant defense. Based on 
these findings, selenium doses of 0.30 to 0.45 mg/kg appear optimal for improving 
inflammatory and antioxidant status in rats under heat stress. 
 
Keywords: Selenium, Interleukin-10, Tumor Necrosis Factor-alpha, Malon dialdehyde, Total 
antioxidant capacity. 
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4	<,% /� ?��� 72 FI/� ; �,!�  ?�	B30 F���D 

��n�� ?�	B .#R *��	� ?���� GADPH FB �� :" �T 

F��X /�� � �� ���B �T S#N /� ��	% FB #N�R �� :" 

#N�R �I/�X ���C<�� #R .-(,� ���B �T �(,��N? 

IL-10  �TNF-α FB �� :" �T�N? S#N �T FB 

GADPH  	B ;��� 4�/  Livak and Schmittgen 

(2001) *��	� #R )15( .  
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 �� ���C<�� �B ?/��� ?�N

8�AV
 �@X *#� F
�/�	� /� F<.�
/�M.� SAS  ?�	B
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� Fj,�4/9 )SAS Institute Inc., Cary, NC (
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=
#(
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/�� M�U��� �� ���C<�� �B ��.��]
 y���G ^	P cU�a
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��� .#�#R =�!�
 ���/	B �� ���C<�� �B �N
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 .-.	% �/ L >)��� ?� /� �N
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 *�#I1- ��]j�� �	6
	A ��G <�>�N �	B tI	� �T �? Real-time PCR 4 � /��N  
Table 1. Primer characteristics of cytokines and reference gene for real-time PCR amplification 

Genes Primer Sequence (5′ - 3′) Amplicon size (bp) 

Interleukin-10 
 

F: ATGGGAAGGAATTTTTGGGC 
R: TCAGCGTTTATGTCTCTGAG 
 

150 

Tumor necrosis factor alpha 
F: AAATGGGCTCCCTCTCATCAGTTC 
R: TCTGCTTGGTGGTTTGCTACGAC 
 

180 

GADPH 
F: ATCACTGCCACCCAGAAGACT 
R: CATGCCAGTGAGCTTCCCGTT  

140 

F=Forward, R=Reverse, GADPH=Glyceraldehyde3-phosphate dehydrogenase 
  

J����  
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 � �:!� =A)� ?��$ ?�N/�A�
 >�B ?/��

#R �#N��� )05/0<p (FB �F� % ���B >
	
}�B FG ?�

 ?��$ /�A�
 /� �T30/ �!�� >
	<AG � � �:!� �	%

 ?��$ /�A�
 /� ���B15/0 �!�� .#R -(D � �:!� �	%

FB���� `
�<� ��!G / P �T ���B ��
�M.� #��/ �#:N� 

IL-10 � B � �:!� =A)� ~@� 9
�M.� �B . 

��23 ����8 ��,*� ���7�+ �5 ��14 :���� FB { B	� ?�N

 �T ���BTNF-α  *�#I /�2  =�!�
 .-�� �#R FY�/�

 	Q� �� �!<j� ?�N/�A�
 >�B FG ��� ���� ?/��� ���B

�:V� ���C
 �T >
��/�� � I� ?/�� )05/0<p  .( ���B

�T TNF-α FB -(b� #N�R ��	% /��:V� / P ?/��

� B �C:� #N�R ��	% �� 	
}�B )05/0<p  .(4 � ?�N

-.�
/� #N�R ��	% �B F,
��� /� � �:!� =A)� �#::G

>�
�6 ���B �-(b� ��	% �B F,
��� /� � �T >
� �� ?	


 ��C:� #N�R#:<R�� ?	
}�B ���B )05/0<p  .( �>�:gAN

�:V� ���C
 � �:!� =A)� ?��$ ?�N/�A�
 >�B ?/��

T ���B /� �TNF-α #R �#N��� )05/0<p  .( >
	
}�B

 ?��$ /�A�
 /� �T >
� ���B ��M��15/0 �!�� �	%



��������	 ��
��
 ��� ������� ����	 ��� ������ �1403 "�#�$ �248-239��*�
 � �+,	) ��) 

 

244 

 

 ?��$ /�A�
 /� ��M�� >
	<AG � � �:!�45/0 
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/��.	\ � �:!� =A)� �#::G - TAC ?	
}�B

#:<R�� -(b� #N�R ��	% FB -(,� )05/0<p ( �

FB ?��$ /�A�
 FG ?/ P45/0 �!�� � �:!� �	%

FB .��� ���� �/ -�.	\ >
	
}�B �G�$ `
�<� ��!G / P

 ��
�M.� #��/ ��TAC B � �:!� =A)� ~@� 9
�M.� �
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 *�#I2- �T �(,� ���B ?�NIL-10  �TNF-α 4 � /�� �:!� �!<j� ?�N��� �#::G -.�
/� ?�N  
Table 2. The relative gene expression of IL-10 and TNF-α of Mice receiving different doses of selenium 

SEM  
Selenium supplement (mg/kg diet dry matter)  Positive 

control  

Negative 
control  

Parameters  
0.45  0.30  0.15  

0.024  a1.23  
a1.29  

c0.88  
d0.61  

b1  Relative gene expression of IL-10 

0.029  c1.38  
c1.47  

b2.04  
a2.56  

d1  Relative gene expression of TNF-α  

 d–a �:V� ���C
 �#:<,N z	<�� S�	$ ?�/�� FG >������ 	
���� �	@� 	N /�#�/�#� ?/�� )05/0 > p(  
a–d Within rows, mean values with common letter(s) are not different (p > 0.05) 

 

 *�#I3- � U�� -Q!h?�4 � =G ���#�,G� �<�� -�.	\ � �	� #�Y#U��N� �:!� �!<j� ?�N��� �#::G -.�
/� ?  
Table 3. The concentration of malondialdehyde and total antioxidant capacity in mice receiving different 
doses of selenium 

SEM  
Selenium supplement (mg/kg diet dry matter)  Positive 

control  

Negative 
control  

Parameters  
0.45  0.30  0.15  

0.031  c2.71  
c2.79  

b3.33  
a3.89  

d2.33  Malondialdehyde, nmol/dL 

0.025  b2.49  
b2.43  

c2.06  
d1.31  

a2.71  Total antioxidant capacity, mmol 
Trolox equivalent/L  

 d–a �:V� ���C
 �#:<,N z	<�� S�	$ ?�/�� FG >������ 	
���� �	@� 	N /�#�/�#� ?/�� )05/0 > p(  
0.05) > pWithin rows, mean values with common letter(s) are not different ( d–a   
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 بسمه تعالي

 فرم تعهد نویسندگان مقالات

  جانوری زیست شناسي پژوهشي-علمي فصلنامه 

 دانشگاه آزاد اسلامي واحد دامغان

 

 مدیر مسئول محترم فصلنامه

 با سلام و احترام

ران این مقاله سایر همکا هبه همرا "............................ "نویسنده مسئول مقاله تحت عنوان    ............ اینجانب

در جای دیگری بطور  وحاصل کار تحقیقاتي خودمان بوده دستاوردی جدید این مقاله که  شویممتعهد مي

جدول زیر مورد تایید کلیه نویسندگان بوده و ترتیب کامل چاپ یا ارائه نشده است. اسامي نویسندگان طبق 

   قابل تغییر نخواهد بود.

 نویسندگان نام و نام خانوادگي ردیف

 )نویسنده مسئول با * مشخص شود( 

 امضا پست الکترونیک

1    

 

2    

 

3    

 

4    

 

5    

 

6    

 

7    

 

 

 



 منافع تعارض فرم

 اخلاق از لکام طور بهارائه شده  مقاله انتشار با رابطه در که دنکنمی اعلامیک مقاله  )گان( نویسنده که است اینامه توافق ،منافع تعارض فرم

 و ردندا وجوددر این راستا  تجاری منافعی و اندنموده پرهیز دوگانه، انتشار و ارسال یا و هاداده جعل رفتار، سوء ادبی، سرقت جمله از ،نشر

 سطتو چگونه مقاله متن که دهدمی نشان اثر خوانندگان به منافع تعارض فرم .اندننموده دریافت وجهی خود اثر ارائه قبال در نویسندگان

 اعلامرا  نآمحتوای  اصالت ونماید می تایید و امضارا  این فرم نویسندگان سایر نبجا از مسئول نویسنده است. شده ارائه و تهیه گاننویسند

 یدهنگرد ارائه دیگری نشریه به همزمان و نشده منتشر دیگری جای در قبلا اثر این که داردمی اعلام چنین هم مسئول نویسنده .نمایدمی

 .است گردیده محول ناشر به ... و تصاویر ،جداول محتوا، از استفاده حقوقکلیه  همچنین است.

 

 مسئول: نویسنده نام الکترونیکی: آدرس

 سازمانی: وابستگی تلفن:

 مقاله: عنوان

 شده ائهار مقاله از بخشی هر یبرا (رهیغ و یخصوص ادیبن ،یتجار ،ی)دولت ثالث شخص کی از وجهی مربوطه هموسس ای سندگانینو ایآ

 ؟است نموده دریافت (... و یآمار لیلتح و هیتجز ،اثر یسازآماده مطالعه، یطراح ها،داده بر نظارت ،یمال یهاکمک )شامل
 

  خیر  بلی

 ؟در حال انجام دارند این اثر را به مربوط ،ثبت شده ای و داوری ،حال انجام که در یاختراع هرگونه سندگانینو ایآ

 
 

  خیر  بلی

 ؟دریافت نمایند مقاله سندگانینواضافی اثر مذکور را از  اطلاعات که بتوانند خوانندگان که دارد وجود یگرید طرق دسترسی ایآ
 

  خیر  بلی

  ؟باشد نشر اخلاق تاییداعلام و  به نیاز که است یانسان ی های خاصماریب ای یشیآزما واناتیح مرتبط با اثر نیا از یاجنبه ایآ
 

  خیر  بلی

 امضا                                                     تاریخ:                                                            مسئول: هنویسند نام

 



 راهنمای تهیه و تدوین مقالات

 ؿَد دس ٌّگبم اسػبل هقبلار ثِ ًکبر صیش سَخِ فشهبیٌذ:ًَیؼٌذگبى هحششم سقبضب هی

 هقبلِ دس هدلِ دیگشی ثِ چبح ًشػیذُ یب ثِ طَس ّوضهبى ثشای ػبیش هدلار اسػبل ًـذُ ثبؿذ. -1

ؿخبف هدشة، ثب ثلیشر ٍ ثب اسخبع ثِ هقبلِ دظٍّـی حبكل سحقیق ًَیؼٌذگبى ثبؿذ. هقبلار هشٍسی ًیض اص ا -2

 ؿَد.سؼذاد قبثل قجَلی اص هقبلار هٌشـش ؿذُ سَػط ًَیؼٌذگبى دزیشفشِ هی

ی فبسػی ٍ كفحِ ٍ هـشول ثش ػٌَاى فبسػی ٍ اًگلیؼی، چکیذُ 14كفحِ ٍ حذاکثش  7هقبلِ اسػبلی حذاقل  -3

 333، ًشبیح، ثحث ٍ هٌبثغ ثبؿذ. چکیذُ ثیؾ اص ّبکلوبر کلیذی فبسػی ٍ اًگلیؼی، هقذهِ، هَاد ٍ سٍؽ اًگلیؼی،

 ٍاطُ ثبؿذ. 7سب  4کلوِ ًجَدُ ٍ کلوبر کلیذی ًیض ثیي 

ثِ ّوشاُ ّش هقبلِ، یک كفحِ هدضا ؿبهل ػٌَاى هقبلِ )فبسػی ٍ اًگلیؼی(، ًبم ٍ ًبم خبًَادگی ًَیؼٌذگبى )فبسػی  -4

 ٍE-mail ٌیب هٌضل یي ًـبًی، ؿوبسُ سلفي ٍ فکغ هحل کبس(اًگلیؼی(، هشسجِ ػلوی ٍ هحل اؿشغبل آًْب ٍ ّوچ 

)سلفي ّوشاُ ٍ هؼئَل هکبسجبر خْز سؼشیغ دس هکبسجبر ثؼذی رکش ؿَد. سشسیت دسج اػبهی ًَیؼٌذگبى سا ثبیذ 

 هـخق ًوَدُ ٍ هؼئَل هکبسجبر ًیض ثب ػلاهز ػشبسُ هـخق ؿَد.

 ػبًشی 3  سبیخ ؿذُ ثبؿذ ٍ B Lotus  ٍTimes New Roman، قلن  Word (doc, docx)هقبلِ ثب ًشم افضاس -5

 .ثبؿذ داؿشِ طشف چْبس اص حبؿیِ هشش

، آدسع ًَیؼٌذگبى ٍ چکیذُ Bold 12، ًبم ًَیؼٌذگبى Bold 14بسػی ٍ اًگلیؼی هقبلِ ف ػٌَاى قلن اًذاصُ -6 

. ثبؿذ 12  هقبلِ هشي ،11 اًگلیؼی کلیذی کلوبر ، 13 فبسػی کلیذی کلوبر ،12  اًگلیؼی ، چکیذ11ُفبسػی 

سٌظین گشدد. اػبهی ػلوی لاسیي ٍ ػٌَاى  11، هٌبثغ ٍ اكطلاحبر اًگلیؼی ثب فًَز Bold 12 هشي داخل سیششّبی

 هدلار خبسخی دس هٌبثغ ثبیذ ثِ كَسر ایشبلیک سبیخ ؿًَذ.

دس صیش  13دس ثبلای آًْب رکش ؿذُ ٍ دس كَسر ًیبص ثِ سَضیحبر ثیـشش، هطبلت ثب قلن  11ػٌَاى خذاٍل ثب قلن  - 7

خذٍل اسائِ گشدد. ثِ ػلاٍُ ّش ػشَى خذٍل ثبیذ داسای ػٌَاى ٍ ٍاحذ هشثَط ثِ خَد ثبؿذ. سَضیحبر هشثَط ثِ 

ّبی اسػبلی ثبیذ اكل، داسای هقیبع، ٍاضح ٍ ًَؿشِ ؿَد. ػکغ 11ّب، سلبٍیش ٍ ًوَداسّب دس صیش آًْب ثب قلن هٌحٌی

 دقیق ثبؿٌذ.

ّب ًیض ثِ اًگلیؼی ثشگشداًذُ ؿًَذ( ٍ ثش اػبع حشٍف الفجبی ًبم دس اًشْبی هقبلِ هٌبثغ ّوِ ثِ اًگلیؼی )فبسػی -8

ی اٍل ؿوبسُ گزاسی ؿذُ ٍ دس هشي هقبلِ ثب ؿوبسُ ٍ دس داخل دشاًشض اسخبع دادُ ؿَد. دس ًگبسؽ خبًَادگی ًَیؼٌذُ

 هٌبثغ هَاسد صیش سػبیز گشدد:

 :اػز شبةک هٌجغ اگش –الف 

 ًبم خبًَادگی ٍ حشف اٍل ًبم ًَیؼٌذگبى، سبسیخ اًشـبس، ػٌَاى کبهل کشبة، ؿوبسُ چبح، ًبؿش، ؿْش، كفحبر. هثبل:

 اگش هٌبثغ هَسد ًظش هدلِ اػز: -ة

 ًبم خبًَادگی ٍ هخفف ًبم سوبهی ًَیؼٌذگبى، سبسیخ اًشـبس، ػٌَاى هقبلِ، ًبم هدلِ، دٍسُ، ؿوبسُ، كفحبر. هثبل:
 Gerendai I., Shaha C., Gunsalus G.L., Bardin C.W., 1986. The effects of opioid 

receptor antagonists suggest that testicular opiates regulate Sertoli and Leydig cell 

function in the neonatal rat. Endocrinology, 118(5): 2039-2044. 
ذُ ًَیؼٌذگبى اػز. ضشٍسی اػز ّوشاُ ثب هقبلِ، فشَکذی فشم سؼْذ هشقبثل هؼئَلیز كحز ٍ ػقن هطبلت ثِ ػْ - 9

 کِ دس داخل هدلِ آٍسدُ ؿذُ اػز، سکویل ٍ اسػبل گشدد.



 داخل کشٍؿِ قیذ گشدد. In Persianدس اًشْبی هٌبثغ فبسػی اػشفبدُ ؿذُ کِ ثِ لاسیي سشخوِ ؿذُ اػز ػجبسر  -13
 

اسػبل  ( ٍ ػبثویز هقبلwww.ascij.damghaniau.ac.irِ) دس ػبیز هدلِثجز ًبم ًَیؼٌذُ هقبلار اص طشیق  -11

 گشدًذ.
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