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Coccidiosis is a parasitic protozoal disease throughout the world caused by 

Eimeria species. This disease is also common in Iran. There are many 

anticoccidial drugs, however; new drugs release are essential due to drug 

resistance. Green tea (Camellia sinensis) is a plant with antioxidant against 

diseases and thyme (Thymus vulgaris) has also antibacterial, antioxidant and 

antifungal effects. The anticoccidial drugs prescription are accompany with drug 

resistance and their poultry meat residue. Thus, the present study was aimed to 

investigate the effect of C. sinensis and T. vulgaris extracts on sporulation of 

Eimeria species oocysts of broiler chicken exereta. For this purpose, fecal 

samples were collected from broiler chicken farms of West Azerbaijan province, 

Iran. Oocysts were collected using floatation technique. A total number of 5×104 

oocysts per mL exposed with different concentrations (20, 40, 60, 80 mg/ml) of 

C. sinensis and T. vulgaris in different times. Results indicated. C. sinensis and 

T. vulgaris extracts anticoccidial effect on sporulation of Eimeria oocysts was 

dose dependent. C. sinensis and T. vulgaris extracts inhibit sporulation of 

Eimeria oocysts at concentration of 80 and 60 mg/mL after 72h and 48h, 

respectively. It was concluded that C. sinensis and T. vulgaris extracts can 

inhibit sporulation of Eimeria oocysts under laboratory condition. 
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Extended Abstract 
Introduction:  

Coccidiosis is a parasitic protozoal disease throughout the world caused by Eimeria species. This disease is also 

common in Iran. There are many anticoccidial drugs, however; new drugs release are essential due to drug resistance. 

Green tea (Camellia sinensis) is a plant with antioxidant against diseases and thyme (Thymus vulgaris) has also 

antibacterial, antioxidant and antifungal effects. The anticoccidial drugs prescription are accompany with drug 

resistance and their poultry meat residue. Thus, the present study was aimed to investigate the effect of C. sinensis 
and T. vulgaris extracts on sporulation of Eimeria species oocysts of broiler chickens. 
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Materials and Methods:  
Fecal samples were collected from broiler chicken farms of Urmia city suburb, West Azerbaijan province, 

northwestern Iran; and transferred to Parasitology division of Pathobiology department in Urmia Faculty of 

Veterinary Medicine. Oocysts were collected using floatation technique and incubated at 25-29 ºC and humidity 60-

80% for 7 days with Dichromate K 2.5% till sporelated. The sporelated oocysts were washed several times and 

counted by using hemocytometer technique. To provide dried extract of C. sinensis and T. vulgaris in different 

concentrations (20, 40, 60, 80 mg/ml), they were solved in 10mL of stilled water. To determine components of the 

alcoholic extracts of each examined plant, it was analyzed using GC-MS (Hewlett-Packard, Palo Alto, USA). To 

evaluate in-vitro effects of C. sinensis and T. vulgaris alcoholic extracts on sporelated oocysts of parasitic Eimeria of 

broiler chicken, a total number of 5×104 oocysts per mL were exposed with different concentrations (20, 40, 60, 80 

mg/ml) of C. sinensis and T. vulgaris alcoholic extracts in different times.  

 

Results:  

GC-MS analyses demonstrated C. sinensis and T. vulgaris had 21 and 13 essential components which the highest 

components were caryophiline and Thymol, respectively. Results also indicated that anticoccidial effects of C. 

sinensis and T. vulgaris extracts on sporulation of Eimeria oocysts was dose dependent. Camellia sinensis and T. 

vulgaris extracts inhibit sporulation of Eimeria oocysts at concentration of 80 and 60 mg/mL after 72h and 48h, 

respectively. Different concentrations of T. vulgaris was significantly cause of sporulation reduction of Eimeria 

species. In addition, the sporulation rate of Eimeria spp. oocysts was significantly decreased with increasing 

incubation time.   

 

Conclusions:  
From the results of this study, it was concluded that C. sinensis and T. vulgaris alcoholic extracts can inhibit 

sporulation of Eimeria oocysts under laboratory condition. Furthermore, T. vulgaris alcoholic extract anticoccidial 

effect was better than C. sinensis with lower dose and time exposure. To investigate treatment effect of C. sinensis 

and T. vulgaris alcoholic extracts on broiler chicken coccidiosis, in-vivo examination of the both extracts were 

recommended.   
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���8� �)[�Q�� � �=�= �)� <����� � �	�`��� �)^8= �����	 "�<:�F� ]	�U	 � ���5 � �� ��B5 ��!
�� N��	 :�'��� 

�����	� 
���	� .�'<Q�! $�,<�	 �B�:	�= B	 6� �;&�:��	 �)  � �B�:���'� E�� �� �� B	 
��e<:	 $�@R�C8� m5  �[�>�	

;&�:��	 �)  ���� :�<� k����A�t 5/2  �n�� ���� �29 -25 �<��: �=�� �	��  ;��U� �80 -60  k�� �� �n��7  �����	 B��

 �� ���!����:	���� ���� )Shirley, 1992;&�:��	 .( �) �����!��Q Z�: �� ��� �'? �����:	 �9  � ���� 
�	� �<&� �	�) ��

 ��g×1500  k�� ��3 �@�� C! �� �����:	 ;&�:��	 �	�V� E��8� �� .�'��! m�:� �� ���� ���e!�<��: �,�S�  E�� �� �<��

 "	��� ��<��<�:�8)105×7  �� �����:	 ;&�:��	 �<�� �@�� ��10  �=�= �VJS
���	��D �<��� ��  B	 6� p���� 4!	 �� �

 �([�Q�� �� ;&�:��	 ^Q� �� "���	��D "��B) �����5 
��� "���	�s�:��	�;& ���� ��F� O!��B5 �	�� B��� ���� ��) .10 - 6 

 B	 6� B�������5 ��H!	��8� ��  �^8= [�Q�� ��5� �� �  ��!C 4A q�@c� �	����  k�� ��5 S���, t)  
�B� � ���� B	 ��� �

��>M C�	���� 
�	� .$�@R� 24 ��� �� ;M�:� 4 �<��: �=�� �	�� ��	�F�6�: � �� � ��!^ ���! � ���!�<c ��.  m�:��� 

 $�@R�C8� m5  [�>�	 q�@c� k�� �� � ��10 S���,  ��g×1500 �<��:!e��� �!��� B	 6� .^8=  ���5;&�:��	  ��) ���'�



�7�8� �9	 :3�, 5'� !&�;� �4* �#* <=6 )���1"� 6"?55"@ (3 3B�C/     )'"D�� &�+3�@ (�, 6E3�F6	":�...  98 

 �
��;&�:��	  �) �����!��Q Z�: �� ��� �'?9  
�	� �<&� �	�) ����� �� � ����� 4 <��: �=��� �	�� !$�hc  "��B ��

� �)��� 
��XM �� �B�:���H��	�F�� ��) ��Conway & McKenzie, 2007(. 

  

2 .4 .D@�� *��+�
 � "#$�% � ��� ��� ��:�
 ����� �	
��� E$
�1 �9 �(�� ���  

	��� B�	!��� ��K5 "��� 
��XM B	 C! �) �'�  4!�5 � �>: ��? �@��	 ��) ��"��:Y���:	 :��	�;& �!�8!	 ��)

�=�= N��	 �<��� ��) �104×5 :��	�;&  �	�� �����:	��` �)
��XM  C��e� ��
��� .�� 
��e<:	 �)� ��B5!O  ��

3  N��� �	���e'� �)�� ��)� :�<� k����A�t5/2�n��( $����	 �70 � ��n���!�Br!�N )!C ppm;P@` � ( �)� 

20 �40 �60  �80 ��@� Z�� �� ��@� ���< B	 
��XM �)� @��	�>: ��? � ) ����� 4!�5 �Gadelhaq et al., 2018 .(


��XM "��A �Q�L	 ��  Z�	�� �)�	�) ;&�:��	 ���W ��) ���� �� 4!�5 � �>: ��? �@��	 ��) �� ��������	 ��

��� �29 -25 �<��: �=�� �	��  ;��U� �80 -60  k�� �� �n��72 :�����	 ;M�:�"� �� Z�H�	. ;M�: �� ��)

12  �24  �48  �72 ;&�:��	 E��8�  ��)�� ZY :�8)��<��< 	Z�H� ��  �;&�:��	 �n�� �:	 ��)��� ��` � �

 �����:	 ;>K .����  

  

2 .5 .����% ��$G�
  


�	� �) JD $�� B	 
��e<:	 ��� M��8� )GLMZ�� (  �	�Q	SPSS � �c&26 "��B 4<Q�� �P� �� �� �)� B�	!��� � N>S) 

B	 6� 
��XM "���Q	 �( ����!� 
�	� �)� "��B �� 
���� �	��� )Repeated measurement (�� � ,V� "��B5�> �

Tukey-Kramer test �H�!� @R� ��N ����. �'V� }J: ��	� 05/0 p< .���  

  

3 ./H$�0  

�� ���5�� Q	��������A� B���- U�b H':� ��= �>: ��? 
��XM �21 A���p �!�:�'� �� � ��@n	 ~�= ��? 
��XM �

) 4�@�Q�!��A �>:19/14��� (�n��  $��=)1(. �� 4�'h8)���5�� Q	��������A� B���- U�b H':� ��= 4!�5 
��XM �

13 A���p �!�:�'� �� �A ��@n	 ~�=) $�8�� 4!�5 
��XM �50/48��� (�n��  $��=)2(.  

;P@` @<c� ��) b
��XM  �@��	�?�  �>: !	�Q	 ��O "��:�����	 "��B k�� 'V� ��U ��� �	� p=�� �  O)�A

���� "��:Y���:	  ��) �!�8!	�� )05/0p< $��= �3(. �� "��B ��) 12  ;M�: �24 :�����	 ;M�:�"� �� k��e� �

���� "��:Y���:	 "	���  ��) �!�8!	;P@` �� 20 �@��  Z���@�� ��  �@��	 
��XM 
��� �<���?� �>:  �� �&!�,� ��
���  

 � �)��
���  N!��Br�!� �'V� �	�  ��>�) $��=3(. �� "��B 48  ;M�: �72 :�����	 ;M�:�"�� 	�Q	 ��!O  ;P@` 
��XM

�@��	 �? ��>: ��:	���� "��:Y��  ��)�!�8!	  ��"	��� �'V� �	��  O)�A!;Q� )05/0p < $��= �3(. ��  "��B48 

 ;M�: �72 :�����	 ;M�:�"�4!�<�� � ��"	� �:	���� "��:Y��  ��) �!�8!	
��� ��  ��� N!��Br�!� � �)�� ��)

 $��=)2 .( �� ;P@`80 ��@�  Z���@�� ��  �<�� 
��� �@��	 
��XM�?� $����	 
��� � �>:70  ��n���:	 "��:Y��

����  ��) �!�8!	 $��=) �� Z�H�	3(.  

��"	� "��:Y���:	 �� ;P@`  b@<c� ��)
��XM  �@��	��
�  4!�5)20� 40� 60  �80 �@��  Z���@�� ��  (�<�� ��

	�Q	!O :�����	 "��B�"� �'V� ��U �� �	�� � O)�A�	� A) ��05/0p <  $��= �4 .(��  "��B72 :�����	 ;M�:�"��  ��

;P@` 60 �@��  Z���@�� ��  �<�� "��:Y���:	 "	��� ��'V�� �	�� �� k��n�) ;Q05/0p <  $��= �4('h8) .�4 �� 

 "��B48 :�����	 ;M�:�"� ;P@` � 80 �@��  Z���@�� ��  �<�� "��:Y���:	) �� Z�H�	05/0p <  $��= �4(.  
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 L3�M1<=6 *�# !&�;� ��N	 ��="1�' .  

b!�� �8@M t:	 RT )�,�S�( }J: (�n��) 

1  4�	��:	 64/31  22/5  
2   N�<�k	��%<:	  47/22 60/1  

3  ;�'���'�� N�<� 14/22  13/1  
4  ;�'���'�� N�<� 05/22  56/0  
5  4��<e� 91/21  45/1  

6 -4&'���  α 55/21  11/5  
7 -4�����  α 36/21  89/0 

8 4�@�Q���	 82/20  01/3 

9  -4�����  γ 42/20  15/3  
10 -��:	 C�����A�	��)  n 21/20  11/3 

11  ;�����A�	��) N�<� 58/19  04/3  

12 "�����) 61/19  18/2 

13 4@!�)�!��A 20/18  19/14 

14 4�� -α 92/18  19/8 

15 48�	 -γ 69/18  04/2 

16 "*�r!	 21/16  37/0 

17 "����:�@��: 07/16  14/0 

18  4>��A -α 33/15  99/8 

19 �8:��	-3�7)11(-"	 ��  17/12  54/0 

20 $���	�� 78/11  89/0 

21 "��������5��5 28/10  64/0 

  
 L3�M2C/�3B !&�;� ��N	 ��="1�' .  

b!�� �8@M t:	 RT )�,�S� ( }J: (�n��) 

1  -�8!�: o 21/8 32/0 

2  $���'�� 87/10 06/1 

3  -$�'��� 4 97/13 39/0 

4  $�'���� 51/14 76/0 

5  $�8�� 75/18 26/42 

6 $�8�� -o 14/19 50/48 

7 $�8�� k�<:	 02/22 54/0 

8 ����	 [7,2,0]�"	4�11�11 -4- �@��&!�� 90/23 41/1 

9  "��������5 69/24 53/0 

10 $�'�����:	 05/30 42/1 

11  4&���Q 26/30 22/1 

12 15�11�7�3-N�<�	�<�- 2 - 4:�	��)-1-$�	 19/39 92/0 

13 -��:	 C�����A�	��) n 14/43 48/0 

  

��  "��B12  ;M�: �24 :�����	 ;M�:�"�� ��Y��!4 ��"	� :Y���:	�"�  �� �&!�,� ��
���  ��)�� � 
��� � ��	


��� 20 �@��  Z���@�� �� �� �<�� � $��=)4( �� .12  � ;M�:24 :�����	 B	 6� ;M�:�"� � �� "��:Y���:		�Q	!O 

 ;P@`
��XM 'V� ��U �� 4!�5� �	��  O)�A) ;Q�!05/0p < $��= �4(. ��  "��B48 :�����	 B	 6� ;M�:�"� �

� ]r<D	�4  
����)�� �'V� ��	� 
��� �  �	� .��>�	�Q	 ��!O  ����"	� ;P@` 4!�5 �@��	 
��XM ��"	�  "��:Y���:	



�7�8� �9	 :3�, 5'� !&�;� �4* �#* <=6 )���1"� 6"?55"@ (3 3B�C/     )'"D�� &�+3�@ (�, 6E3�F6	":�...  100 

'V� ��U ��� �	��  O)�A!;Q�� ��U ���  �� �A ;P@`80 �@��  Z���@�� ��  �<��"��:Y���:	  k��n $��=) ;Q���

4(. ��  "��B72 :�����	 ;M�:�"�� 	�Q	 ��!O  ;P@` 
��XM� 4!�5�"	� :Y���:	�"� O)�A ��	� � ��A  B	 ;P@`60 

�@��  Z���@�� ��  �<�� k��n "��:Y���:	 Y�� �� .;Q��� "��:Y���:	;P@` �� �)� 60  �80 �@��  Z���@�� ��  �<��

 4!�5 �@��	 
��XM $����	 �70 �'V� ]r<D	 �n�� �	��  $��=) ;�	��4(. 

  
 L3�M3 .)"633	 ��	�&�F6	 :	<"�  *�4 �����	)P�Q R�7� &� C0��S &	�T �	 �7, �0U�S *�4 �M�M &�  *�# !&�;� V�0�� *�4

 C"+��"�) <=6± (�&	���06	 W	���	  


���  

  

(;M�:) "��B  

�@��) ;P@` �@�� /Z�� (�<�� 

(�n��) "��:Y���:	 

p  
12 24 48 72 

�)��)-(  100±0 Aa 17/97 ± 75/0  Ba 96/93 ± 69/0  Ca 90± 1/1  Da p < 01/0  

N!��Br�!� 100±0 Aa 69/96 ± 71/0  Ba 65/93 ± 83/1  Ca 90/89 ± 43/1  Da p < 01/0  

 $����	70  46/23 ± 1/15  Ae 0±0 Be 0±0 Bf 0±0 Be p < 01/0  

6�&''�: ��@��A ) ��?

�>:( 

20 100±0 Aa 97± 73/0  Ba 27/86 ± 95/0  Cb 68/71 ± 94/0  Db p < 01/0  

40 12/91 ± 37/0  Ab 09/63 ± 79/0  Bb 70/54 ± 46/1  Cc 70/42 ± 90/0  Dc p < 01/0  

60 27/63 ± 64/0  Ac 71/44 ± 81/1  Bc 31/25 ± 92/1  Cd 98/17 ± 21/1  Dd p < 01/0  

80 20/57 ± 64/0  Ad 70/15 ± 72/1  Bd 33/4 ± 41/1  Ce 0±0 De p < 01/0  

p  p < 01/0  p < 01/0  p < 01/0  p < 01/0   
Different superscripts (A-D) within the same row indicate a significant effect of treatment within each duration of storage. Different superscripts (a-e) 

within the same column indicate a significant effect of storage within each treatment. 

  
L3�M 4.  ��	�&�F6	 :	<"�)"633	  *�4 �����	)P�Q R�7� &� C0��S &	�T �	 �7, �0U�S *�4 �M�M &�  !&�;� V�0�� *�4

 C"+��"� C/�3B± (�&	���06	 W	���	  


���  

(;M�:) "��B  

�@��) ;P@` �@�� /Z�� (�<�� 

(�n��) "��:Y���:	 

p  
12 24 48 72 

�)��)-(  100±0 Aa 17/97 ± 75/0  Ba 96/93 ± 69/0  Ca 90± 1/1  Da p < 01/0  

N!��Br�!� 100±0 Aa 69/96 ± 71/0  Ba 65/93 ± 83/1  Ca 90/89 ± 43/1  Da p < 01/0  

 $����	70  46/23 ± 15/1  Ae 0±0 Bd 0±0 Bf 0±0 Be p < 01/0  

6!������ 7�8�� 
)4!�5( 

20 100±0 Aa 68/96 ± 06/1  Ba 84/83 ± 68/1  Cb 10/67 ± 52/1  Db p < 01/0  

40 81/86 ± 33/1  Ab 83/51 ± 74/1  Bb 25/45 ± 20/1  Cc 79/35 ± 62/1  Dc p < 01/0  

60 96/57 ± 81/1  Ac 56/33 ± 74/1  Bc 83/26 ± 70/1  Cd 0±0 Dd p < 01/0  

80 46/40 ± 21/2  Ad 07/2 ± 71/0  Bd 0±0 Be 0±0 Bd p < 05/0  

p  p < 01/0  p < 01/0  p < 01/0  p < 01/0   
Different superscripts (A-D) within the same row indicate a significant effect of treatment within each duration of storage. Different superscripts (a-e) 

within the same column indicate a significant effect of storage within each treatment. 

  

4 .IJ 

$�: ��;c: 4��	�S ��D	 ��) ��	��� ��R� ������Q	 �	�� B	 
��e<:	 �� ���C����� �<�5 ���� ��) k�>�A�� ��)

���eM�L �<W � �!�!��&A�A�L 
�''A���eM�L ��>� 
�rM �� .;:	 
�� ^L� �)  �� �K�� �8:��` ��)�''A

;!���R� � �)�!��&A�A k�,�,R� �� �H'� ����U k	����� �� k�<:	 �!��&A�A ��)��	� B	 
��e<:	 �� 
�� ^L� ��)
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E�� C! �!�:�'� �	�� �V�:�  ;:	 
�� "�)��� 
��XM ��P� 6!B�!��&A�A $�<'A �� 48!	 � �K�� 4!��!�=

)Jitviriyanon et al., 2016( .�<�!d 	!4 ,R��u 
��XM �A �	� "�� �)� �K	 4!�5 � �>: ��? �@��	 F=�� N��S�  ��

;&�:��	 "��:Y���:	 ;�	� �!�8!	 ��) . k�V��J� ��@>S� �K	 D�� �!�!��&A�A�L B	 �A���k�> ��)� ���  G!	��

 �� �)��!��B5�=�= �)� <���) ;:	 
�� E�	�� �Pieri et al., 2014(.   

�V��J� ��� � �L�Ww;P@` ��K k��e<� ��)
��XM 4!�5 � �>: ��? ��) �=�� �� 4!	 T	�D �� �
��XM �)  ��

G!	��  ��� �� �)��!��B5 ��) ;&�:��	 "��:Y���:	�!�8!	 �<��� ���U �� ���;Q�� �	�S �:��� �.  d!�<� 7�:	 ��

;P@` ��Kw� B	 �@n�W k��e<� ��)
��XM 
�� �A| ��)  ��� ����) ;&�:��	  �!�8!	�)��!��B5 G!	�� ���  �K	


��XM �!�!��&A�A�L �� .��� ;P@` �� �<&�	� 4!�5 � �>: ��? �@��	 ��) ���U 
��XM ;P@` O!	�Q	 �� �A  ��)

� �K	 �4!�5 � �>: ��? �� "5 ���F�:	;&�:��	 "��:Y�� ���� ��)  ��) �!�8!	�� O!	�Q	 .;Q�!  4!	 �� ��!� ]�U B	

u�,R��  k���H� "��B O!	�Q	 ��4!�5 � �>: ��? 
��XM  B	 C! �) ��;P@`�)� �w ��K�� "�� ���F��:	 "��:Y��

;&�:��	 ���� ��)  ��)�!�8!	  O!	�Q	 �� �<&�	� �@��	 �L k	�K	 ����� �A k�V��J� �!�: d!�<� �� �<Q�! 4!	 .;Q�!

 ������ 4!�5 � �>: ��? 
��XM ;P@`) ;�	� ;F���Hajihossein et al., 2020; Isakakroudi et al., 2018.(   

D	��	�  ��&����� ,R� B	�k�, �? k	�K	 �>: �� �������	����t& �)b@<c� �  E�	��� 
�;:	�V��J� �� . �	 � �K	

 ���'A 
��XM6 �? [�� �@8= B	 ��?�  � �>: ��?:�
�  ���<A�� ���� �)�  ;>y� Z��) �� E�	��Chan et al., 

2011 .(�� � �V��J�!���� c��K	� ;P@` �)��5 
��XM � �?�  �� �>:���Q 7�A�A��<�	�6  �F=�� N��S "	��� ��

B	 �<8A )��@A��!; �:!t 1  �n�� E�	���� �����5 "	��� �>: ��? 4�'h8) .�!���  Z�A 7���<��A 7����8) 	�

 O)�A �	�)Fakae et al., 2020��? .( �>: �Y�� �L �K	!�� 8��5��!'�4 &� �� ND	�� "��� 	��� �,� kY�Q!; .��A 

�>: ��? 
��XM 4�'h8) <:����� $���	�k�� <:��5 ��k��  6'�@!B	�� ����8�� �6�<&���B��5����8�� ��A ��F� 	� 

M
�r 	 ��!�4 �>: ��? ��VQ�; ��F�� @M�� ���� �) �����!�  ���B����!�� ��B��A  �<�	� ;:	)Inacio et al., 2014.( 

 "��:Y���:	 ��F� p=�� �>: ��? 
��XM �A �L�W �V��J� �� 
���A| k�V��J� �� ��>: ��? �@��	 �L ��Kw� d!�<�

;�:��	  ��)!	 �!�8 .;�	� ;F��� ���  

 �L � ��<A�� �L � z��S �L N�>S B	 �n	�D 4!�5�<�5 � Z�A ���eM�L � "	��&A	 ��	� 
�''A )Prasanth et al., 

2014( � $�8�� .;:	 
�� 
�	� ;>&� $��A	���A � $�8�� Ny� "5 ���'Q k�>�A�� �� 4!�5 ��������L ;���VQ .

��	 
�	�!� �� |�e� �� $��A	���A�� "5 "�� $�VQ��` p=�� t:r��<�: p�:5 � ;&�:  �����)Williams, 1997; 

Molan & Liu, 2009() �!��� k�>K	 �)��!��B5 G!	�� �� "�8@S�� �� 4!�	 �!�!�8!	 �L k	�K	 .Isakakroudi et 

al., 2018.(  ;&�:��	 "��:Y���:	 ��F� �� 4!�5 
��XM �!�!�8!	 �L ;�n�D �L�W �V��J� �� ���U � �!�8!	
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