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�*���%-���5 1.06 ��� 0.17 �-�	�,��$���$�.�*�5 �-���;,�	��������.�
�*�� �%-���5 16.42 	�,��$� 	��
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(r= 0.9538) %�,$��-���%�,�����*3*�;$����"� digestive gland �%-���5 0.30 �-�	�,��$����* first past 
metabolism %�, digestive gland �%-���5 5.08 �������q��� ���$�6���
�5����������5������ ���R�*
%�,%.����%*��� �����!"�$��3�%�,�!* �	�,��$�%�, 24 (25.06 ± 8.95 �������q���) ����,.�%�,�!* �	�,��$�
%�, 6 (18.54 ± 10.16 �������q���)
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ABSTRACT

Medicated feed with the antibiotic oxytetracycline (OTC) is commonly 
administered for the treatment of systemic bacterial infection in marine shrimp culture. Use of 
antibiotics for this purpose needs careful evaluation in order to determine the effect and efficiency 
of such drugs and their safety for consumers. This experiment was conducted to (1) determine 
successful HPLC conditions for the quantitative detection of OTC in the hemolymph, digestive 
gland, muscle of Pacific white shrimp (Litopenaeus vannamei) and medicated feed by using 
chlortetracycline as an internal standard, (2) study methods of extraction of OTC from the 
hemolymph, digestive gland, muscle of Pacific white shrimp and medicated feed, (3) study the 
pharmacokinetics and bioavailability of OTC in Pacific white shrimp, comparing intra-sinus and 
oral force feeding administration, (4) a study on distribution  pattern of OTC in Pacific white 
shrimp after intra-sinus and oral force feeding administration, and (5) study hemolymph protein 
binding in Pacific white shrimp.  Shrimp with an average weight of 16 g with a molting stage of 
C-D0 were used for all studies.

The optimal conditions for quantitative determination of OTC by Nova Pak C18

column (stationary phase) and linear gradient mobile phase was using 0.01M oxalic acid and 
mixed reagent between acetonitrile and methanol ratio of 22:8 v/v. The OTC in the hemolymph 
was extracted using trifluoroacetic acid, and OTC in the digestive gland, muscle and medicated 
feed were extracted using 0.01 M EDTA-McIIvaline buffer. The percentage recovery for all 
samples was greater than 90%.

The pharmacokinetics of OTC after intra-sinus administration could have 2 
models: (1) a two-compartment model (r = 0.9991) with distribution and elimination half life of 
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0.23 and 16.42 h, respectively, and (2) a three-compartment model (r = 0.9994) with disposition 
half life of 113.60 h.

The pharmacokinetics model of OTC after oral force feeding also could have 2 
models: (1) a two-compartment model (r = 0.7068), wherein OTC maximum concentration and 
time of  achieving maximum concentration were 41.4890 ug/g and 6 h, respectively; the rate 
constants of absorption and elimination were 1.0629 and 0.1718 h-1, respectively, the elimination 
half life was 16.42 h and the bioavailability was 80.62%; and (2) a three-compartment model (r = 
0.9538), wherein the rate constant of absorption into the digestive gland was 0.30, and the first 
pass metabolism at the digestive gland was 5.08%.  The in vivo hemolymph protein binding was 
highest at 24 h (25.06+8.95%) and lowest at 6 h (18.54+10.16%).
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