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Pesrome

D1yOpOXHMHOJIOHUTE Ca AaHTUMUKPOOHH areHTH MIMPOKO M3MOJI3BaHU B ITULEBBICTBOTO
Y TOBa BOJU /10 HAJIMYMETO HA OCTAThUHU KOJUYECTBA OT TSIX B MECOTO M BBTPEIIHUTE
opranu. I'aTudroKCallMHBT € YETBBPTO MOKOJEHHE (DIYOPOXHHOJIOH, KOWTO HE CE€ M3-
110JI3Ba IIPU MPOAYKTUBHUTE KUBOTHU B cTpaHuTe oT EC. Llenrta Ha HamieTo npoyyBaHe
Oemre Ja u3cieaBaMe OCTaThbYHUTE KOJMYECTBA OT MOCOYCHHUS aHTUOMOTHUK B MUJICIIKO
MECO U CyOIpOIyKTH 1O BpeMe Ha chxpaHneHue mpu -18 °C 3a 90 nuu. [Tunerata (n=18)
0s1xa TpeTUpaHu ¢ ratudIioKcaiH nepopainHo B no3a 10 mg/kg upes3 Bogara B npoabi-
xeHue Ha 5 guu. [Itunure Osxa pazaeneHu Ha 2 TPyNU U XyMaHHO YMbPTBEHHU Ha 0-us
U 6-1s1 JIeH ciiell CIiMpaHe Ha TpeTupaHeTo uM. Besika npoba Gemre uzcneapana Ha 0 —us,
7-us, 14-us, 21-us, 60-us, 75-us u 90-us neH ot cbxpanenuero. Pesynrarure ot 0-s1 u
6-1s1 IeH MoKaszaxa Haii-BUCOKHM OCTAaThYHM KOJMYECTBA OT raTu(IOKCaluH B KOXata U
yepHus apoo, kakto ciensa 716 pg/kg u 131 pg/kg, 690 pg/kg n 267 ng/kg.

Ilo Bpeme Ha cbxpanenue npu -18 °C, ocTaTbUHUTE KOJIMUYECTBA HAMaJsIBaT B pa3iiny-
Ha CTENEH B PA3JIMYHUTE OPraHu M Cjel €AHA CEAMMIIA HUE MMaXMe€ CTaTHUCTUYECKU
3HaYMMa Pa3IuKa.

Abstract

Fluoroquinolones are antimicrobial agents widely used in poultry industry and leads to
residues in meat and organs. Gatifloxacin is a fourth generation fluoroquinolone not
used in food-producing animals. The aim of the study was to investigate the residues of
this antibiotic in poultry meat and giblets during their storage at minus 18°C for 90 days.
Chicken (n=18) were treated with gatifloxacin orally at a dose of 10 mg/kg BW for 5
days. Birds were divided into 2 groups and humanely killed on 0-day and sixth day after
stopping treatment. Each sample was examined on 0 day, 7-th, 14-th, 21-st, 60, 75-th
and 90 day during storage.

The results of the studies on day 1 and 6 showed the highest residues levels of gatifloxa-
cinin skin and liver - 716 pg/kg and 131 pg/kg, 690 pg/kg and 267 pg/kg, respectively.
During storage at minus 18 °C the residue levels decreased in different rates in different
organs and after one week we had statistically significant difference.
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Introduction

Antibiotics are used by the poultry industry and poultry veterinarians to enhance growth
and feed efficiency and reduce disease. Antibiotic usage has facilitated the efficient pro-
duction of poultry, allowing the consumer to purchase, at a reasonable cost, high quality
meat and eggs. Antibiotic usage has also enhanced the health and well-being of poultry
by reducing the incidence of disease (Donoghue, 2003). Quinolones and fluoroquin-
olones are a relatively new class of synthetic antibiotics with potent bactericidal, broad
spectrum activity against many clinically important pathogens (Abraham, 2003). These
agents work through the inhibition of DNA gyrase, interfering with the supercoiling of
bacterial chromosomal material (Brown, S. A., 1996). At present only few fluoroquin-
olones are used in veterinary medicine. Enrofloxacin (Baytril) is the first antibacterial of
this family to be available to veterinary medicine. They have a large volume of distribu-
tion and are active at very low concentrations (Vancutsem et.al., 1990).

Gatifloxacin is a fourth generation fluorogquinolone and it is used relatively recently (Pa-
tel et.al., 2011). It is a broad-spectrum drug effective against gram-negative, gram-
positive bacteria, mycoplasmas and those that are resistant against other agents
(Saravolatz, L. D. & J. Leggett, 2003). The numbers of pharmacokinetic studies are be-
ing undertaken in domestic animals with a view to adopt this drug in veterinary medi-
cine as well. It’s spectrum of activity and pharmacokinetic properties favour its use in
veterinary practice (Devada et.al, 2012). It is established toxic effect of gatifloxacin and
this leads to forbid this antibiotic in domestic animals in EU. Unfortunately, in poultry
industry it is used by illegal import and needed adequate controls to prevent the presence
of residues to the consumer.

In human medicine, gatifloxacin was shown to be effective in the treatment of acute res-
piratory infections, including community-acquired pneumonia, acute exacerbation of
chronic bronchitis, and acute maxillary sinusitis (Fogarty et.al., 1999, Ramirez, et.al.,
1999, Sisniega et.al., 1999).

There are a few studies about usage of gatifloxacin in poultry. However, the data about
kinetics of the residue levels of gatifloxacin in poultry meat and giblets during storage
are lacking. Therefore, the present study was planned to investigate the levels of gat-
ifloxacin residues in poultry meat and giblets during storage at minus 18 °C.

Material and methods

The study was conducted on eighteen broiler chickens. The birds were on two months of
age. Six chickens were controls and they weren’t treated with gatifloxacin. Twelve
chickens were treated orally with gatifloxacin at a dose of 10 mg/kg BW via the drink-
ing water for 5 days. Water was provided ad libitum. Birds were divided into 2 groups
consisted of 6 chickens. First group were humanely killed on 0-day (the day after last
administration of levofloxacin) and second group - the sixth day after stopping treat-
ment. Breast muscle, liver, gizzard, heart and skin (with fats) were separated from each
carcass. Each organ was divided into seven parts, except heart, which formed six indi-
vidual samples due to low overall weight. The parts were examined according to days of



storage as follows: 1-st, 7-th, 14-th, 21-st, 60-th, 75-th and 90-th. On the study day all
sample were taken out from fridge and thawed at room temperature. Then, they were
weighed and homogenized with Maximum Recovery Diluent (HIMEDIA, India) in an
amount equal to the mass of the sample and were centrifuged for 15 min at 2500 / min™
(for liver samples 20 min). The supernatant was collected and dropped (100 pl) on a
medium with the test microorganism Escherichia coli ATCC 25922. It was inoculated
on plain agar (HIMEDIA, India), previously sterilized and cooled to 50 °C, with concen-
tration of cells 0.5 of McFarland standard. Sterile plates (90 mm) were filled with 14 ml
E.coli ATCC 25922 infected agar as described by Okerman et al. 2007. After incubation
for 24 h at 37° C, the widths of each inhibition zone were measured from the edge of the
sample to the edge of the inhibition zone. Results were processed by GraphPad statisti-
cal software.

Results

The results from the study of gatifloxacin residues in meat and giblets are presented on
table 1.

Table 1. Gatifloxacin residue levels (pg/kg) in the meat and in the giblets (mean = SD;
n=6) onday 0

Tissue | Day of storage

sam- 1 7 14 21 60 75 90
ples

Mucle |212+24 | 193425 | 98+45 | 67+28 | 39+7 | 39+7 |5+0/4
Liver | 690+400 | 214+84 | 103+21 | 48+2 | 42+3 | 42+3 | 4243
Gizard | 159+400 | 124+20 | 101+14 | 78+15 | 52+6 |52+6 |3+0,4
Heart | 1707 16249 | 99+26 | - 99+26 | 93+25 | 4+0,5
Skin 716+333 | 130+15 | 39+7 345 | 37#5 |48+6 |0

Microbiological method found gatifloxacin residues in chicken meat and tissues. It is
estimated that on day 1 the highest residue levels were in skin (716 pg/kg) and liver
(690 pg/kg). During storage at minus 18°C the residue levels decreased in different rates
in different organs and after one week we had statistically significant difference. On day
14 we estimated approximately identical concentrations — between 98 and 103 pg/kg,
except in the skin (with fat). At the same day (14-th) in muscle, heart and skin showed
values below MRL for fluoroquinolones. Between day 21 and 75 there were no signifi-
cant decreasing in all tissues, and on the day 90 levels in meat, gizzard, heart and skin
were very low (on the limit of detection).

The samples from chicken, slaughtered on day 6 (table 2) after stopping treatment
showed lower initial levels of antibiotic on day 1 in all tissues except liver (267 pg/kg)
and skin (131 pg/kg). The decreasing of residue levels followed the same pattern as the
samples taken on day 0 after treatment, but with lower levels of antibiotic. The most in-



teresting thing was in liver samples — between 21 and 90 day there were almost the same
residue levels both in samples from 0 and 6-th day.

Table 2. Gatifloxacin residue levels (pg/kg) in the meat and in the giblets (mean = SD;

n=6) on day 6
Tissue Day of storage
sam- 1 7 14 21 60 75 90
ples
Mucle | 24+1 201 17+2 14+0,7 | 11+0,5 | 80,5 | 2+0,2

Liver | 267+102 | 52+9 5249 4316 41+7 | 387 | 347
Gizard 2412 21+2 13+1 71 5+0,6 | 5+0,6 | 4+0,6
Heart 19+2 17+2 | 11+0,6 - 4+0,4 | 4+0,7 | 3+0,3
Skin 131+24 | 28+12 | 1543 10+2 8+1 6+6 6+1

Discussion

Microbiological inhibition tests are the first introduced methods for detecting antibiotic
residues which are used even now (Mitchell et. al., 1998; Ferrini, et. al., 2006; Chafer-
Pericas et. al., 2010).

Our previous data about residues of amoxicillin, kanamycine and trimethoprim in poul-
try during storage were similar to data for gatifloxacin. Pavlov et al. (2005) found a de-
creasing level of tobramycin during the period of storage. Snapshot of levels of this drug
showed initial higher levels in the liver, followed by breast and thigh muscles, with no
residues in the muscles on the 30th day.

Dinkov et al. (1998) measured kanamycin and trimethoprim residues in poultry meat
and internal organs during their storage at -18 degrees. Kanamycin levels decreased by
60% after 15 days of storage and by 90% after 30 days of storage. Trimethoprim residue
levels reduced at a slower rate and substantial quantities were found after 90 days of
storage. Boison et al. (1992) proved decrease of benzilpenicillin in bovine internal or-
gans up to 50% from initial level up to 99 day, and zero level of antibiotic in meat. Ver-
don et al. (2000) found high decrease of ampicillin after 8 month at storage.

Some of our results indicated retention of gatifloxacin residues on the same level in two
consecutive periods of the study. O’Brien et.al. (1981) reported that in liver and muscle
of cattle in some cases a reduction in the diameter of the inhibition zones are not estab-
lished.

Gatifloxacin residues in meat and other tissues from chickens decrease during storage at
minus 18°C with different rate. The results from our study show that if the samples for
analysis in relation to the residue level of antimicrobial drugs are taken during storage,
or after freezing, we could estimate lower levels, but at moment of slaughter concentra-
tion in tissues could be much higher.



References:

Abraham, D. J., 2003. Quinolone, in Burger’s Medicinal Chemistry Drug Discovery,
John Wiley and Sons, Hoboken, New Jersey, p. 582-587;

Brown, S. A., 1996. Fluoroquinolones in animal health. J Vet Pharmacol Ther., 19,
1, p. 1-14.

Donoghue, D. J., 2003. Antibiotic Residues In Poultry Tissues and Eggs: Human
Health Concerns? Poultry Science, 82,4, 618-621.

Devada, S., Walunj, U., Patil, A., Patel, J., Bhavsar, S., Thaker, A., 2012. Safety and
tissue residue determination of gatifloxacin in broiler chicken. Journal of Advanced Vet-
erinary Research, 2, 9-14.

Fogarty, C., Dowell, M. E., Ellison, W. T., Vrooman, P. S., White, B. J., Mayer, H.,
1999. Treating community-acquired pneumonia in hospitalized patients: gatifloxacin vs.
cetriaxone/clarithromycin. J Resp Dis., 20, S60-S609.

Patel, S., Devada, S., Patel, H., Patel, N., Bhavsar, S., Thaker, A., 2011. Influence of
co-administration of piperine on pharmacokinetic profile of gatifloxacin in layer birds.
Global Veterinaria, 7, 5, 427-432.

Ramirez, A., Molina, J., Dolmann, A, et al., 1999. Gatifloxacin treatment in patients
with acute exacerbations of chronic bronchitis: Clinical trial results. J Resp Dis., 20,
S30-S29.

Saravolatz, L. D. & J. Leggett, 2003. Gatifloxacin, gemifloxacin, and moxifloxacin:
the role of 3 newer fluoroquinolones. Clin Infect Dis, 37, 9, 1210-1215.

Sisniega, J., Jones, R. W., Kaminszczik, G., et al., 1999. Treating acute, uncompli-
cated bacterial sinusitis with gatifloxacin. J Resp Dis., 20, S11-S6.

Mitchell, J. M., Griffiths, M. W., McEwen, S. A., McNab, W. B., Yee, A. J., 1998.
Antimicrobial Drug Residues in Milk and Meat: Causes, Concerns, Prevalence, Regula-
tions, Tests, and Test Performance. Journal of Food Protection, 61, 6, 742-756.

Ferrini, A. M., Mannoni, V., Aureli, P., 2006. Combined Plate Microbial Assay
(CPMA): a 6-plate-method for simultaneous first and second level screening of antibac-
terial residues in meat. Food Addit Contam., 23, 1, 16-24.

Chéfer-Pericéas, C., Maquieira, A., Puchades, R., 2010. Fast screening methods to de-
tect antibiotic residues in food samples. TrAC Trends in Analytical Chemistry, 29, 9,
1038-1049.

Pavlov, A., Lashev, L., Rusev, V., 2005. Studies on the residue levels of tobramycin
in stored poultry products. Trakia Journal of Sciences, 3, 5, 20-22.

Dinkov, D., Pavlov, A., Lashev, L., 1998. Kinetics of the residue levels of kanamycin
and trimethoprim in poultry meat at storage. Bulg.J. of Veterinary medicine, 1, 2, 105-
112.

Boison, J., Korsrud, G., MacNeil, J., Yates, W., 1992. Effect of cold temperature
storage on stability of benzylpenicillin residues in plasma and tissues of food producing
animals. Journal of AOAC International, 74, 6, 975-978.

Verdon, E., Fuselier, R., Hurtaud-Pessel, D., Couédor, P., Cadieu, N., Laurentie, M.,
2000. Stability of penicillin antibiotic residues in meat during storage: ampicillin. Jour-
nal of Chromatography A, 882, 1-2, 135-143.

O'Brien, J. J., Campbell, N., Conaghan, T., 1981. Effect of cooking and cold storage
on biologically active antibiotic residues in meat. J Hyg (Lond)., 87, 3, 511-523.






