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ABSTRACT 

 

  Many activities associated with aquaculture can cause serious stress condition in both food and 

ornamental fish such as transportation or handling for vaccination etc. Stress can deteriorate the health condition 

and lead to the growth retard or disease outbreaks. This study revealed the investigation on the potential usage of 

synthetic eugenol, clove oil and tricaine methanesulfonate (MS-222) as anesthetic to reduce the metabolic activity 

as a mean to control the stress response. 

  The study on transportation of tilapia (Oreochromis niloticus Linnaeus) fry with average 

weight of 0.3 gm at 1,000 and 1,200 fry per bag (with 3 liters of water) for 6 and 12 hrs indicated that the addition 

of synthetic eugenol, clove oil and MS-222 at sedation stage concentration could significantly maintain the water 

condition in the bags including dissolved oxygen, total ammonia nitrogen and nitrite due to lowered metabolic 

activity of sedated fish. Survival rates after transportation and 7 days after were also significantly higher in the 

sedated fish. Transportation of ornamental fish, Bala shark Balantiocheilus melanopterus was conducted in the 

plastic bag holding about 3 liter of water with stocking density of 50, 60, 75, 100 and 125 fish per bag. Additional 

of anesthetics did not affect the 50, 60 and 75 fish density in term of survival rates but it significantly improved 

the survival rates of 100 and 125 fish per bag after 24 hr transportation. 

  Benefits of stress control by anesthetics were also investigated by the study on non-specific 

and specific immunity of Nile tilapia. Stress induction by three hours n with the addition of synthetic eugenol and 

MS-222 in the water did cause the significant differences of percent phagocytosis when compared with the 

control. While the application of anesthetics before Streptococcus agalactiae vaccination did not cause any 

difference of antibody titer of both primary and secondary immune response. Serum glucose and cortisol analysis 

did clearly show that anesthetics could reduce the stress condition in tilapia. Serum glucose and serum cortisol of 

sedated fish were significantly lowered than the control especially at the first hour after stress induction. It was 

interesting to note that it took about 24 hrs for the level of glucose and cortisol of control fish to drop to normal 

level. It appeared from this study that serum glucose is a good indicator of stress in Nile tilapia. 

  The result from this study revealed the benefits of anesthetics as an effective mean of stress 

control which can be used for many activities of aquaculture such as transportation or handling of both food and 

ornamental fish. It also indicated that efficacy of synthetic eugenol as anesthetic in Nile tilapia and Bala shark was 

better than clove oil and MS-222.  

 

����� 

 
  !������
*�
�����+/��8���9���!���������	�
��%��
	"���:
������
;&
��&��$�
�����*$�<*#


��	
=
<
��+�>?!��<����
��*�
�����+  @;&
/�$��!����C
�����:
������������D�
��:
��&������*�

�
���%����

�����+/��������!$���
$���:
��
���%$
 E *�
8�!  !�����	�
��%��
	"����
=�F���:
!�����	�
<���
�<
�
��&%$�
��



 4 

!��������'
���
������
%���
G&�
   �H��'��
��!>J�!�����	�
����!��=�$��<���������
$���
��G&�=�$/�$K�K��%��&��

�'J��� <���������%��K�$���8����	
=
<��%��
�����+  �;
��!��=�$��'
/�������!��!�����	�
 ��G&������!��

����F�%��8% <����$�
�����'$�!�
 ���
��'
/�� �
��*��	
��
 <��OP������8����:
%$
 ����
/�!#%����
����'
/��

��!�����
����&���
"���+;!>���G&�=�$���8��
�!����%��
	"�=
�$�
�G&
 E �$�� !�
�����:
��'
/���
���
;&
��&�����

����
��  (eugenol)  ��:
�����!Q���R @;&
��!��=�$=
�
!��<���� <����
%<����   =
�$�
!������
�����=


%��
�����+��!��=�$��G&���:
�������%��
	"�!�
���
*$�
<�������  @;&
 Food and Drug Administration ��������:
���

@;&
�������������=
!�������%��
	"�  <��!"���
����=
*�	
%�

"��*$�=
���!��*�
�������%��
	"���:
��
!��

%��/�  =
�$�
!�������
�	
������������
�� �������������<���'J����%���&��=
!�������%��
	"� ���
�����X���

��%��
	"�/�$��#�  ��!��OYZ
%����#� <����������:
��>
$��  ���
=
�����+/����!��+;!>�
$����!   �;
/�$�"�!��+;!>�

!��=�$�������
��=
!�������%��
	"��+�>?!�� ��G&���G	��"�
��=�$!��!�����
���!���"��
�
!��/�$����
��

�������������!*;	
  ���
!����
��!������
��  ��&%$�
!�����&��"�
�
���=
������
!��*
��
 ��G&���%$
�'
���

��
��!   �����	
!��*
��
���
	"��G���&��:
�������G&����HF��%���
G&�
���
!��*
��
 ���
!��%��  <��!���!��8�� 

��:
%$
  ��
8��
!����+;!>�=�$/�$��%��!��=�$�������
����&�������=
!�������%��
	"� @;&
�����X����'!%�=�$

/�$!���'�!��!���������	�
��%��
	"�*�
�����+ 

 

��	
��
����� 

 

  ��%X'����
�����!*�
8��
!��
�	�G�!��+;!>������������*�
�������
����&/�$��!!��

��
�������=
!��=�$��:
�����!����%��
	"��+�>?!����G&����&�+�!����=
!���"��
�

�
��
�$�
!���������	�
��%��
	"� 

���
��!����F������&�!��*;	
��!!��!���@;&
���"�=�$��%��
	"������� ��G�!����!>��'J���*�
��%��
	"���&�����G&���


��!!��!�����
���!�� ���
!��*
��
  ��:
%$
    !����������'�
�
$
�
��*�
��%��
	"���&��!��!���@;&

����/�$���

���8��
���!!��=�$�������
!���� ���
 ������
�� ��&��!����
��!  ���X;
����+�>?!����&��:
�����  ���
 ���


�� ��&��!��*
��
��G&�
"�/����	�
%��  ��P�����*�
!��������G� =�$/�$@;&
�����*$�*$
��&�������=
!�������%��
	"�<%�

���
�� ��G&�
"�/�����'!%�=�$!��!��!���   %��
 E %��/� 

  !�������
�	���"�!������������������������*�
�������
����
�������!���������&��=�$��
!��

�$� ���
 Tricaine methanesulfonate (MS-222) <��
	"���
!�
�����&���������
����:
�����!Q���R  

 

��������������������� 

 

        �����D��&K��
��/�$��!��+;!>��!�&��!�������������*�

	"���
!�
�����G&�=�$�"�����!�����

���=
!��!���%��
E*�
!���������	�
<��!��*
��
��%��
	"���!��� <%��"�����!��+;!>��!�&��!����� eugenol =


���*�
!����
�������<���
'��
��*�
��� eugenol ��
��*$�������

�	
$����!��G&������������!����� eugenol =
���

*�

	"���
!�
��� !��+;!>�X;
�����������*�
��� eugenol ���
=�F��!�&��*$�
!��!��������
�����*$�*$
��&

���������G&�=�$=
!��������<%����
��8�������J���!�����*$�*$
<������%&"��'���&��
�&��
"�=�$�!��!����� 

���
������&�"�=�$���OYZ
�������J���!��%X'����
��*�
!��=�$
�
 
�!��!
�	!������&�
<��
��
�$�
���������

*�
���8���9����H������&�!�&��*$�
!������������ !����G&���
*�
���������'$�!�
 <��!������&�
<��
��
�$�



