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ABSTRACT 

A sensitive high-performance liquid chromatographic (HPLC) analytical procedure was developed for the quantitative determina- 
tion of sulphadiazine (SDZ) and trimethoprim (TMP) in Chinook salmon muscle tissue. SDZ and TMP were extracted from salmon 
muscle tissue using solid-phase extraction, and the extract was subsequently subjected to separate HPLC assay for each of the drugs. An 
Ultrasphere octadecylsilyl ion-pair column (250 x 4.6 mm I.D.) was used for both assays. A mobile phase of methanola. M 
phosphate buffer pH 2.5 (17:83), with ultraviolet detection at 280 nm was used for the SDZ assay. A mobile phase of acetonitrilti.05 
M phosphate buffer pH 2.5 (5:95), with ultraviolet detection at 224 nm was used for the TMP assay. The calibration curves for both 
assays in Chinook salmon tissue were linear over the concentration range of 0.1 to 10 rg/g for SDZ (r’ = 0.9990) and 0.1-15 pg/g for 
TMP (r’ = 0.9996). The minimum detectable quantities in Chinook salmon muscle tissue for both SDZ and TMP were 0.1 pg/g at 
signal-to-noise ratios of 1O:l. The average recoveries for the drugs from Chinook salmon muscle tissue were 63% for SDZ and 42% for 

TMP. 

INTRODUCTION 

The ocean net-pen culture of Chinook salmon 
(Oncorhynchus tshawtschya) represents an impor- 
tant component of the finned-fish aquaculture in- 
dustry. As with terrestrial animal husbandry, con- 
trol of infectious disease is an important require- 
ment for successful growing of stock to marketable 
size. Administration of antibacterial drugs to fish, 
either prophylactically or therapeutically, is com- 
monly used to control infection. The choice of the 
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antibacterial agent depends on the identity of the 
pathogen, however, most such xenobiotics exhibit a 
broad spectrum of antibacterial activities. The drug 
product Tribrissen (Burroughs Wellcome, Kirk- 
land, Canada) classified therapeutically as a po- 
tentiated sulphonamide, is a commonly used broad- 
spectrum antibacterial agent. Tribrissen is a mix- 
ture of sulphadiazine (SDZ) and trimethoprim 
(TMP) in a fixed-dose combination of 5: 1. Both 
SDZ and TMP interfere with bacterial growth by 
inhibiting the folic acid biosynthetic pathway syn- 
ergistically. In order to ensure that acceptable levels 
of SDZ and TMP occur in Chinook salmon muscle 
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poor absorbance at this wavelength, SAL was se- 
lected as internal standard. 

Preliminary extraction methods based on liquid- 
liquid extraction procedures outlined in the litera- 
ture [4,5,7,8] resulted in low recoveries and substan- 
tial chromatographic interferences from co-extract- 
ed endogenous substances. Since cultivated salmon 
muscle tissue contains substantial quantities of lipid 
material, the low recoveries and chromatographic 
interferences were felt to be at least partially due to 
lipid constituents in the salmon muscle. The extrac- 
tion procedure was modified to reduce the final ex- 
tract to a small volume, with drugs predominantly 
isolated in the aqueous phase. The extracts at this 
stage still exhibited significant interference with the 
chromatographic analysis due to co-extracted en- 
dogenous materials. Incorporation of a solid-phase 
extraction cartridge protocol [9] improved the chro- 
matographic appearance of the extracts, and per- 
mitted concentration of the extracts which en- 
hanced the sensitivity of detection. 

The method outlined in this study incorporates a 
single extraction procedure using two internal stan- 
dards to satisfy detection requirements and pro- 
vides analytical control of extraction variations 
from sample to sample. While the recoveries of 
SDZ and TMP were 63% and 42%, respectively, 
the sensitivity of the assay allows for quantitation 
of SDZ and TMP at 0.1 pg/g. While the recoveries 

are not as efficient as those previously reported in 
rainbow trout [1,2,5], attempts to increase the re- 
covery led to increased co-extraction of endogenous 
materials which interfered with the chromatogra- 
phy. Similar observations with extraction of the 
combination of sulphadimethoxine and ormeto- 
prim from Chinook salmon muscle tissue have been 
reported [9]. 

In summary, the methods reported in this study 
enable the quantitation of trimethoprim and sul- 
phadiazine to 0.1 pg/g in Chinook salmon muscle 
tissue. Further research to incorporate these meth- 
ods for Tribrissen analysis in pharmacokinetic stud- 
ies in Chinook salmon are certainly warranted. 
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