J Vet Clin 27(5) : 565-568 (2010)

Journal of

Veterinary Clinics

www.ksvc.or.kr

Residue Depletion of the Sulfaquinoxaline and Trimethoprim
Combination in Broilers

Jong-Hwan Lim', Youn-Hwan Hwang*, Myoung-Seok Kim*, In-Bae Song*,

Byung-Kwon Park** and Hyo-In Yun*?

B&C Biopharm, Suwon-si, Gyunggi-do, 443-270, Korea
*Research Institute of Veterinary Science, Chungnam National University, Daejon, 305-764, Korea
**JEONJINBIO, Daegu, 704-230, Korea

(Accepted: January 05, 2010)

Abstract : Sulfaquinoxaline (SQX) and trimethoprim (TMP) are chemotherapeutics that are extensively used in various
animal species for the treatment or prevention of coccidia and coccidia-like parasites. Little information about the
depletion kinetics of these compounds in chickens exists in the literature. In this study, a new commercial liquid
concentrate of SQX in combination with TMP (100 g/ of SQX and 33.4 g/l of TMP) was administered with drinking
water at a dose of 0.75 ml/l or 1.5 ml/l. The edible tissue concentrations of the drugs were determined by the validated
high-performance liquid chromatography/mass spectrometric method. Residue concentrations of SQX and TMP were
lower than their maximum residual limits (MRLs) in all tissues from both dose groups at 5 days after the treatment.
The optimal withdrawal time of SQX/TMP combination was suggested to be over 5 days after cessation of medication

in broilers.
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Introduction

Sulfonamides used in veterinary medicine for the treatment
or prevention of coccidia and coccidia-like parasites include
sulfagunidine, sulfadiazine, sulfadimethoxine, sulfadoxine, sul-
famethazine, sulfamethoxazole, sulfanitran and sulfaquinoxa-
line (5). Sulfonamides have more activity against the asexual
stages and lesser activity against the sexual stage of coccidia.
Because of drug resistance and development of new broad-
spectrum anticoccidials, no sulfonamides were marketed as sin-
gle feed additives for the prevention or treatment of coccidiosis
(5,7). Many are used in combination with other chemothera-
peutics and they are also still widely used in the treatment of
coccidiosis in animals (5).

Sulfaquinoxaline/trimethoprim regimens (3:1) in diet or in
the drinking water were widely used in treatment of pasteurel-
losis, colisepticaemia and coccidiosis at a total dose of 30 mg/
kg/day (9,10,12). The aim of this study was to evaluate the res-
idue depletion profiles of a new commercial formulation, sul-
faquinoxaine (SQX)/trimethoprim (TMP) combination liquid
concentrate, after its treatment via drinking water for 3 consec-
utive days. Information about the relative disposition of these
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compounds in the target species is important to determine their
treatment schedules and estimation of withdrawal periods that
can provide the best chemotherapeutic efficacy and regulatory
frames.

Materials and Methods

Animals

The experiment was conducted in farm housing broilers of
around 1 kg body weight. SQX/TMP combination liquid con-
centrate (100 g/l of SQX and 33.4 g/l of TMP; Coccimyul®,
DaeHanNewPharm, Seoul, Korea) was given for 3 consecu-
tive days in drinking water at a dose of 0.75 ml/l (recom-
mended dose) or 1.5 ml/l (high dose) to broilers. Six broilers
were taken at random and killed before the start of the experi-
ment and 0, 2, 5 and 7 days after the last dose. Samples of
liver, kidney, muscle, skin + fat and serum were collected and
stored in the freezer at —50°C and allowed to thaw at room
temperature before processing.

Sample preparation

The extraction of SQX and TMP in poultry tissues was
carried out by the liquid-liquid extraction with methanol and n-
hexane. In short, each 1 g sample was added to 5 ml of warm
methanol and homogenized, and then shaken for 5 min. The
homogenized samples was centrifuged at 1,300 g for 10 min,
the upper phase being transferred into other tubes and evapo-
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rated to dryness under a stream of nitrogen. The residue was
reconstituted with 1 ml of acidic buffer solution (pH 4.5,
sodium acetate and acetic acid) and then 0.5 ml of n-hexane
was added for extraction of SQX and TMP. After vortexing for
5 min, the sample was centrifuged at 500 g for 10 min and the
lower phase being transferred into other tubes. To this sample
was added 1 ml of chloroform for removal of lipid. The vor-
texed sample for 5 min was centrifuged at 500 g for 10 min,
the lower phase being transferred into other tubes and evapo-
rated to dryness under a stream of nitrogen. The residue was

reconstituted with 1 ml of methanol and then aliquot of 10 pl
after filtration was injected on column.

Instrumental analysis

Samples were analyzed on a Agilent 1100 series LC/MSD
system. Separation was achieved on Nova-Pak C,; reverse
phase column (4 um, 3.9 mm x 150 mm, Waters, USA). Flow
rate was operated isocratically at 0.6 ml/min. The mobile phase
consisted of 50 mM ammonium acetate and acetonitrile (2:8, v/
v). The mass spectrometer was run in the positive mode and

Table 1. Residual concentration of SQX and TMP in various tissues obtained at different time points after treatment of SQX/TMP
combination liquid concentrate (100 g/l of SQX and 33.4 g/l of TMP) via drinking water at dose of 0.75 ml/l for 3 consecutive days in

broilers

Durgs Tissues Tissue concentrations (n = 6; pug/g) after treatment for 3 consecutive days
Day 0 Day 2 Day 5 Day 7

Skin + fat 0.73 +0.01 0.24+0.01 - -

Serum 3.01+0.07 0.47 +£0.02 0.03+0.01 -

Sulfaquinoxaline Kidney 2.47+0.05 0.31+0.01 0.01 +0.01 -

Liver 2.17+0.02 0.25+0.03 - -

Muscle 1.07£0.02 0.22+0.01 - -

Skin + fat 0.11+0.00 0.04+0.01 - -

Serum 0.45+0.04 0.08 = 0.00 - -

Trimethoprim Kidney 0.35+0.01 0.09 = 0.00 - -

Liver 0.33+£0.01 0.06=0.01 - -

Muscle 0.12+0.01 0.03+0.00 - -

"Data were expressed by mean + standard deviation (SD).
-, not detected or under limit of quantitation (LOQ).

Table 2. Residual concentration of SQX and TMP in various tissues obtained at different time points after treatment of SQX/TMP
combination liquid concentrate (100 g/l of SQX and 33.4 g/l of TMP) via drinking water at dose of 1.5 ml/l for 3 consecutive days in

broilers

Drugs Organs Tissue concentrations (n = 6; pg/g) after treatment for 3 consecutive days
Day 0 Day 2 Day 5 Day 7

Skin + fat 1.40+0.03 0.61+0.02 0.01+0.01 -

Serum 5.97+0.07 1.04 £ 0.02 0.06 =0.02 -

Sulfaquinoxaline Kidney 420+0.11 0.57+0.04 0.03+0.01 -

Liver 3.26+0.27 0.49+0.01 0.01 +£0.01 -

Muscle 1.70 +0.03 0.36 +0.02 - -

Skin + fat 0.23+£0.01 0.08=0.01 - -

Serum 0.84 £0.02 0.14=0.01 0.01+0.01 -

Trimethoprim Kidney 0.71+0.03 0.14+0.01 - -

Liver 0.69 = 0.03 0.13=£0.01 - -

Muscle 0.22 +0.00 0.06 +0.01 - -

"Data were expressed by mean + standard deviation (SD).
-, not detected or under LOQ.
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selective ion monitoring mode focused on m/z=291.5 for
TMP and m/z =301.5 for SQX.

Analytical validations

The calibration curve was linear in range of 0.005-10 pg/ml
for SQX and TMP with a correlation coefficient of 0.99 and
0.99, respectively. Precision and accuracy met certain criteria for
the guideline of residual analysis of veterinary drugs in National
Veterinary Research and Quarantine Service (NVRQS, 8). The
applicability of the new method was successfully demonstrated
in edible tissues of broilers from two residue depletion studies.

Results and Discussion

Residue concentrations were associated with administered
dose (Table 1 and 2). At the termination of treatment, SQX and
TMP were found in all collected samples for both dose groups.
The ratio of SQX-TMP in serum and tissues were shown over
the optimal ratio of SQX-TMP of 3:1 in the present study. In
the 5 day continuous treatment of sulfadiazine (SDA)-TMP
combination, an average ratio of 80:1 was found throughout the
treatment in spite of their optimal ratio 20:1 (2). In addition,
Loscher et al. (6) and Dagorn et al. (1) reported that tissue
ratios of SDA:TMP also differed from this optimal ratio at 1
day after cessation of medication, being 4.7:1 in the skin + fat,
60-85:1 in the plasma and 5:1 in the lung after continuous
administration of SDA and TMP in broilers.

Li et al. (4) reported that the half-life of SQX was the short-
est in the muscle, with longer half-lives in the heart, plasma,
liver and kidney after a single 200 mg/kg oral dose of SQX in
broilers. These results are consistent with our results. The high-
est residual concentration of SQX was shown in serum, fol-
lowed by kidney, liver, muscle and skin after oral dose of SQX-
TMP combination for 3 consecutive days in broilers (Table 1
and 2). TMP is a lipid-soluble organic base that distributes to
most tissues of the body and tends to concentrate in tissues
with a greater acidity than plasma (11). However, the highest
concentration of TMP was found in serum, followed by kid-
ney, liver, muscle and adipose tissue similar to SQX (Table 1
and 2). It was suggested that higher serum residual concentra-
tions than other editable tissues were related from their higher
recovery in comparison with recoveries of other edible tissues.

According to the veterinary drug residue regulations of the
NVRQS, the maximum residue levels (MRLs) of SQX and
TMP in broiler tissues are 0.1 mg/kg, 0.05 mg/kg, respectively
(3). Residue concentrations of SQX and TMP were lower than

each LOQ in all tissues from both dose groups (recommended
dose and high dose) at 7 days after the treatment.

In conclusion, the optimal withdrawal time of SQX/TMP
combination was suggested to be over 5 days after cessation of
medication at a dose of 0.75 ml/l or 1.5 ml/l of drinking water
in broilers.
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