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SUMMARY

A total of fifty slaughtered chickens were collected from chicken shops
in Giza governorate. All samples were examined for the presence of
antibiotic residues using microbiological inhibitory assay (MIA). The
freshly prepared Bacillus subtilis plates (pH 6 and p} 8) were used and
incubated at 30°C for 24 hrs. The results revealed that the incidence of
antibiotic residues in the chicken carcasses was 22% and 20%,
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respectively. The residue levels of norfloxacin, using HPLC, after a
single intramuscular injection of 2.5 mg/ kg body weight of norfloxacin
for 5 successive days were not detected after 72 hours in muscle,
gizzard, heart, skin and fat whereas, norfloxacin residues could not be
detected after 96 and 120 hours in liver and kidney samples,
respectively. Norfloxacin residues were decreased significantly (P<0.05)
after heat treatments (boiling, roasting and frying) in muscles, liver and
kidney samples. Such residues could not be detected after boiling,
roasting or frying of gizzard, heart, skin and fat samples. The importance
of antibiotic residues in chicken meat and the withdrawal time as well as
the time of slaughter were discussed.
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INTRODUCTION

Norfloxacin is a flouroquinolone antibacterial agent that is
extensively used in veterinary medicine practice (Prescott and Baggot,
1993; Sarkozy ef al., 2004; Martinez et al., 2006; Cho et al., 2008).
Norfloxacin (1-ethyl-6—fluoro—1, 4 — diydro —oco — 7 — {1- Piperazinyl}
— 3 ~ qunoline carboxylic acid), is a fluorinated quinolone that has broad
—spectrum antibacterial activity and widespread distribution in most
tissues and body fluid (Downs ef af., 1982; Brown, 1996). Norfloxacine
has high antimicrobial activity in vitro against a wide variety of gram
negative and gram positive bacteria including, gentamicin — resistant
Pseudomonas aerugenosa (Downs et al., 1982; Sham and Koburoc,
1989). The antimicrobial spectrum of norfloxacin makes the drug
attractive in veterinary therapy (Stefan er al., 1994). Norfloxacin is
essentially non- toxic as very large doses are necessary to give toxicity
cven as minor symptoms in mammals or birds, this is because of innate
low toxicity similar to other quinolomes and to fast absorption and
elimination (Sugimoto et al., 1981).

In veterinary medicine, the potential usefulness of norfloxacin
for treatment of common infection in poultry requires detailed
information on the pharmacokinetic properties, bioavailability,
mectabolism, distribution and elimination of norfloxacin in birds, to
establish the orally administrated dose for maintaining bactericidal drug
concentrations in the body (Anadon ef al., 1992). The therapeutic use of
antimicrobial drugs has played an important role in animal husbandry by
controlling diseases, improvement of growth and efficiency of feed —
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conversion. Although the importance of the withdrawal times of
antibiotics as a safe way for avoiding residues in human foods of animal
and poultry origin was discussed by several authors {Anadon ef al.,
1990, Mignot ef al., 1993; Daoud and Yanny, 2000). Antibiotics are still
used in large scale in vetennary field and poultry farms with little
amount of control.

The present study was, therefore, planed to evaluate the
incidence of antibiotic residues in chickens as well as to determine
norfloxacin residues in chicken tissues after parentral administration.
The effect of different heat treatments on norfloxacin residues was also
scrutinized.

MATERIALS and METHODS

Fifty slaughtered chickens were purchased from chicken shops in
Giza Governorate. The average weight of the dressed chicken was about
1-1.5 kg b.wt. The antibiotic residues was determined by the
microbiological assay technique.

1. Detection of antibiotic residues in dressed chickens:

Chicken samples, Bacillus subtilis spore suspension, medium and
test plates were prepared according to the technique recommended by
Levetzow and Wise (1979).

Procedure:

From each sample a cylinderical piece was removed by a sterile
cork borer, then pieces were diagonally placed on the surface of the
freshly prepared B. subtilis plates (pH 6 and pH 8). The plates were
incubated at 30°C for 24 hours.

2. Norfloxacin residues in chicken meat:
2.1. Experiment 1:

Thirty chickens weighed about 2 kg were kept in cages and fed
antibacterial free ration two weeks before norfloxacin administration to
be sure of complete clearance of their bodies from any antibacterial
residues. All chickens were I.M. injected with norfloxacin (2.5 mg/ kg)
for 5 successive days. Three chickens were slaughtered after 2, 4, 6, 8,
10, 12, 24, 72, 96 and 120 hours post-administration. Samples from
muscle (breast and thigh), liver, kidney, gizzard, heart, skin and fat were
prepared for estimation of norfloxacin residue.
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Preparation of sample for HPLC analysis:

Five grams from each sample were mixed with 20 ml
acetonitrile, then homogenized and centrifuged. The sediment was
discarded and the supernatant was resuspended in 10 ml of petroleum
ether, then centrifuged. The top layer was discarded and the bottom layer
was evaporated at 40°C. The residue was resuspended in 10 mi saline
and concentrated by solid phase extract column. The purified extract was
evaporated and the residue dissolved in 1 ml ethanol. The norfloxacin
residues were analyzed using HPLC as described by Ellerbroak (1993).
2.2, Experiment 2: |
Effect of heat treatment on the norfloxacin residues in muscle
tissue:-

Twelve broiler chicken weighed about 2 kg were (free from any
antibiotic residues); divided into 4 groups (3 of each) and LM. injected
with 2.5 mg/ kg b.wt of norfloxacin for 5 successive days. After the last
dose the chicken were slaughtered and chicken muscles (breast and
thigh), liver, kidney, gizzard, heart, skin and fat were prepared for the
following: the 1% group was considered as a control before treatment.
The 2™ group was boiled for 30 min., the 3™ group was roasted at 150°C
for 30 min., and the 4™ group was fried for 5 min in cotton seed oil.
Chicken samples were analyzed for norfloxacin residues as described by
Ellerbroak (1993) using HPLC.

Statistical analysis: Data obtained were statistically analyzed using
ANOVA test according to SPSS 14 (2006).

RESULTS

Table 1: Incidence of antibiotic positive chicken carcasses.

‘ _+ve antibiotic residues
Muscle samples

“pH 6 08
Examined P P

No. % No. | %

,_ﬂ_.

}
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I_ 50 11 22 10 20
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Table 2: Residue levels (ug/g) of norfloxacin in broiler chickens after a single IM injection
of norfloxacin 2.5 mg/kg b.wt. for 5 consecutive days (mean + SE).
Hours after treatment .
3 ) 6 8 10 2 74 72 96 | 120
1164 | 126+ | 108< | 108+ | 083+ | 035+ | 0.07+
Muscles | 0.007 0.007 | 0007 | 0007 | 0.006 | 0.006 | 0006 | V2| UP- | UD.
128 | 136+ | 149% | 162+ | 1.06% | 093 | 054 | 0.14%] 0.06% |
Liver 0.006 0.006 | 0.006 | 0007 | 0.007 | 0.006 | 0205 | 0.007 | 0.006 | V-
127+ | 131+ | 142% | 160= | 0.97< | 089 | 049+ [005+] | 1)
Kidney 0.067 0.006 | 0.007 | 0058 | 0.006 | 0.006 | 0200 | 0.006 | UP- | U
007+ | 1182 | 084% | 036+ | 0.16+ | 008+ | 0.041
Gizzard | 0.006 0.006 | 0007 | 0007 | 0007 | 0.006 | 0.007 | UP-| UD. [ UD.
128+ | 1262 1 117+ | 085+ | 032+ | 0.12% | 0024
Heart 0.112 0013 | 0067 | 0006 | 0006 | 0.007 | 0007 | YD | UD- | UD.
119+ | 137% | 122+ | 113+ | 098+ | 038+ | 0.10+
Skin 0.007 0.067 | 0.006 | 0.007 | 0.006 | 0.006 | 0001 | YP-| UDP | UD.
117+ | 1284 | 120+ ] 1004 | 089+ | 040« | 012+
Fat 0006 | 0006 | 0058 | 0.006 | 0.006 | 0.007 | 0.006 | UP-| UD- | UD.

UD = undetectable.
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Fig. 1: Residue levels (ug/g) of norfloxacin in broiler chickens after single IM injection of norfloxacin

2.5 mg/kg b.wt. for 5 consecutive days (mean + SE).
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Table 3: Effect of heat treatments on norfloxacin residues in different
chicken tissues (mean + SE).

After After fryin
Before After ’ frying/
- . roasting 5 min in .
heat boiling . F-calculated| Probability
30 minat | cotton seed
treatment | 30 min
150°C oil
1.150+ (0.127+ ] 0.107= 0.080 &
Muscies 12.987* 0.0057
0.006a | 0.001b | 0.007b 0.006 ¢
1287+ | 0.297+% 0270+ 0257+
Liver 11.254* 0.0043
0.007a | 0.007b | 0.006b 0.007b
1230+ | 0167+ 0.157+ 0.145 £ .
Kidney 10.543% 0.0077
0.006a | 0.001b] 0.001b 0.001 ¢
0.970
Gizzard U.D. U.D. U.D.
0.006
1.167 +
Heart U.D. Uu.b. u.n.
0.007
1.180 +
Skin U.D. U.D. Uu.n.
0.006
1.140 £
Fat U.D. U.D. u.D.
0.006

* Significant at P < 0.05
Means in rows with different alphabetical superscruipts are significantly
different at P < 0.05 using Duncan Multiple Range Test for comparative

of means.
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Fig. 2: Effect of heat treatments on norfloxacin residues in different chicken tissues.
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DISCUSSION

It is.documented that the extensive use of antibiotic in poultry
farms for increasing growth rates, prophylaxis and/or therapy gives rise
to the problem of drug residues. Therefore, information regarding
antibiotic elimination from chicken meat and organs are crucial to save
guard consumer against the hazards which resulted from consumption of
such residues. X

The results of this study revealed that the incidence of antibiotic
residues in chicken carcasses was 22% and 20% at pH 6 and pH 8,
respectively (Table, 1). Higher results were recorded by Gab Allah ez al.
(2002) in broiler carcasses, (36.7%) at pH 6, and (33.3%) at pH 8.
However, lower values were recorded by thin layer chromatography and
microbial inhibitory assay in chicken edible tissue, 8% and 12%,
respectively (El-Shater and Hassan, 2003). The elimination of antibiotics
from poultry and animal tissues has important public health significance.

The peak of norfloxacin residue (ug/g) after a single LM.
injection (2.5 mg/ kg b. wt) for 5 consecutive days were 1.26, 1.18, 1.26,
1.37 and 1.28 in muscles, gizzard, heart, skin and fat, respectively after 4
hours post-administration. However, the corresponding peaks in the liver
(1.62 pg/g) and kidney (1.60 pg/g) were recorded after 8 hours of the
last injection.

After 24 hours, norfloxacin residues were obviously declined to
0.07, 0.54, 0.49, 0.04, 0.02, 0.1 and 0.12 ng/ g, in the foregoing organs,
respectively (Table 2 and Fig, 1). On the other hand, norfloxacin
residues could not be detected after 72 hours in muscle, gizzard, heart,
skin and fat. At the same interval, the residues in the liver and kidney
were 0.14 and 0.05 pg /g, respectively. Moreover, norfloxacin residues
were not detected in liver and kidney after 120 and 96 hours,
respectively (Table 2 and Figure 1). Nearly similar results were recorded
by Ibrahim (1998) who reported that norfloxacin residues reached their
maxima after 8 hours in the liver (1.42 ug / g), kidney (1.27 ug / g),
muscles (1.15 pg/ g), heart (1.28 jig/g) and gizzard (1.17 ug/g).

The complete withdrawal of norfloxazin residues, as reported by
Ibrahim (1998), were 12 hours from gizzaed, 24 hours from heart, 3 days
from muscle and lung, 4 days from kidney and lastly from the liver. The
higher tissue concentrations of norfloxacin were reported in the liver and
kidney than other tissue samples. This was anticipated because
norfloxacin or most drugs are eliminated from the body via the bile and
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the same extent via the kidney (Scheer, 1990). Moreover, the higher
norfloxacin residues in liver and kidney could be attributed to the role of
liver in drug metabolism and detoxication of the drug by its microsomal
enzymes as well as to the role of kidney in the filtration and clearance of
blood from any undesirable constituents.

The concentration of norfloxacin in chicken plasma were
determined up to 12 hours and were not detected in all chickens after 24
hours post single oral and intravenous administrations (Abu—Basha er
al., 2008). The bioavailability of nofloxacin in broiler chicken was
57.0% (Anadon et al., 1992). The pharmacokinetic parameters of
norfloxacin in broiler chickens were different from other animals, such
as sheep, dogs and goats (Kivisto ef al., 1992; Song and Chen, 1995,
Albarellos et al., 1996; Gonzalez et al., 1997).

The optimal dose range of the drug has been suggested to be 5 —
22 mg / kg body weight in dog, calves, laboratory animals, pigs and
chickens (Laczay ef al., 1998). The optimal dose has been suggested to
be based on the pharmacokinetic- pharmacodynamic relationship
(Schentag, 1999).

Before heat treatments norfloxacin residues in muscles, liver,
kidney, gizzard, heart, skin and fat (ug / g) were 1.15, 1.287, 1.230,
0.970, 1.167, 1.80 and 1.140, respectively. The norfloxacin residues
were significantly (P < 0.05) decreased by boiling, roasting and frying
muscles, liver and kidney.

On the other hand, the gizzard, heart, skin and fat norfoxacin
residues were not detected after the difference heat treatments.
Moreover, there was no significant different between the boiling and
roasting methods in the examined organs whereas, there were
significance difference between boiling for 30 min, roasting for 30 min
against frying for 5 min in cotton seed oil.

The present results were in partial agreement with Hassan (1998)
who reported that boiling, roasting and frying could destruct the
quinolone residue (enrofloxacin) in gizzard, heart, lung, skin and fat
while the heat treatments were significantly (P < 0.05) decreased the
enrofloxacin residues in liver, kidney and muscles. On the other hand,
the same author mentioned that the heat treatments could destruct the
danofloxacin residues in all the examined organs except the liver.

Unfortunately the amount of residues after boiling, roasting and
frying muscles, liver and kidney ranged around 0.080 — 0.297 ng/g
which exceed the maximum residue limit (safe residue limit) for
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norfloxacin (50 ng/ g) recommended by European union (Brown, 1996)
for chicken edible tissues.

The heating or boiling decreases the antibacterial residues in
chicken. meat and organs. Moreover, antibiotics can be refractory for
heat degradation in animal tissues unless high temperature levels are
maintained for considerable periods (Peric and Dakic, 1973; O'brien
et al., 1981; El-Zeini and Atta, 1995). This proved that the temperature
and the duration time resulted in disappearance of antibiotic residues in
all edible tissues except some organs. However some antibiotics are heat
stable such as chloramphenicol (Hamman et al., 1978), while others are
polymerized at higher temperature (200°C) and produce toxic or
mutagenic products (Booth and McDonald, 1988),

The presence of antibiotic residues after cooking represents
serious problems for human beings consuming such tissies.
Hypersensitivity or ever toxicity and development of bacterial resistant
strains are among the hazard of antimicrobial residues (Corry er al.,
1983; Andrews et al., 1988; Booth and Mc Donald, 1988). Therefore,
when the recommended dose of antibiotic or antibacterial agents were
used together with proper withdrawal time as well as effective heat
treatment, residue problem can be overcome and/or disappear.

REFERENCES

Abu—Basha, E.A.; Gharibeh, SM.; Abudabos, A., MK, Shunnag, A.F.
and AL-Majali, AM. (2008): "Pharmacokinetics and
Bioequivalence of two norfloxacin oral dosage forms
(Vapcotril — 10% and Mycomas 10%) in Healthy Broiler
chicken." International Journal of poultry Science, 7 (3): 289-
293.

Albarellos, G.; Rebuelto, M.; Otero, P. and Gentilini, E. (1996):
"Pharmacokinetics of norfloxacin in healthy dogs after single
oral dose." Revist. Med. Vet. Buenos Aires, 77: 26-32.

Anadon, A.; Martinez — Lannonage, M.R.; Diaz, MI; Velez, C. and
Bringas, P. (1990): "Pharmacokinetic and residue studies of
quinolone compounds and alaguindox in poultry." Ann. Res.
Vet., 21 (7): 137 — 144,

Anadon, A.; Martinez—Larranaga, M.R.; Velez, C. and Diaz, M.J.
(1992): "Pharmacokineties of nofloxacin and its N- desthyl and

69



Assiu Vet Med. J. Vol 535 No. 120 January 2009

oxo- metabolites in broiler chickens." Am J Vet. Res., 53 (11):

62-69.

Andrews, C., Excell, A. and Carringtan, N. (1988): "Treatment against
bacteria and fungi: the manual of fish health." Salamander
Books Limited, London, New York, pp. 186-191.

Booth, N.H. and McDonald, L.E. (1988): "Veterinary Pharmacology and
Therapeutics.” 6% Ed., JTowa State University Press, Ames, pp.
1198-1199.

Brown, S.4. (1996): "Fluorquinolones in animal health." Journal of
Veterinary Pharmacology and Therapeutics, 19: 1 —4.

Cho, H.J.; Abd EL- Aty, A H; Goudah, A.; Sung, GM. Yi, H. Seo,
D.C.; Kim, JS.; Jeong JHJY.; lee, SH and Shin, H.C.
(2008): "Monitoring of fluoroquinolare residual levels in
chicken eggs by microbiological assay and confirmation by
liquid chromatography." Biomed. Chromatogr., 22: 92-99.

Corry, JE.; Sharma, MR and Bates, ML (1983): "Detection of
antibiotics in milk and animals tissues.” Technical Series,
Society for Applied Bacteriology, 18: 349.

Daoud, JR. and Yanny, A.4. (2000): "The assay of some antibiotic
residues in broilers tissues and sera by the cylinder method." J.
Egypt. Vet. Med. Ass., 60 (1): 53-60.

Downs, J.; Andriole, V.T. and Ryan, J.L. (1982): "In vitro activity of
MK- 0336 against clinical urinary pathogens including
gentamycin —resistant Pseudomonas aeruginosa.” Antimicrob.
Agents Chemother.; 21: 670.

El- Shater, MA. and Hassan Nashwa, M. (2003): "Investigation of
ciprofloxacin poultry meat." J. Egypt. Vet. Med. Assoc., 63 (6):
245-256.

Ellerbroak, L. (1993): "Microbial and chemical detection methods for
residues of quinolones and related substances in animal tissue."
Proc. of Euroresidue II Conference, Geldhoven, 2 : 280-284.

El-Zeini Samia, E. and Atta, A.H. (1995): "Tissue residues of
enrofloxacin and flumegine in broilers and effect of freezing
and boiling on residual levels." J. Egypt. Vet. Med. Ass., 55
(5): 1009-1016.

Gab Allah, HM.; Abdel Fattah, SHA. and El-Kattan, Y A. (2002):
"Detection of some antibiotic residues in broilers and rabbits."
J. Egypt. Vet. Med. Assoc., 62 (4): 195-203.

70



Assiut Vet, Med. J._Vol. 35 No. 120 January 2009

Gonzalez, F.C.; Rodringuez, J. Nieto, M. L. Devicente,; San — Andres,
MD.; San-Anders, M.I and Vicente, D.M.L. (1997); "Age
related differences in norfloxacin: pharmacokinetic behavious
following I/ V and oral administration in sheep. Vet, Quat., 19:
145-150.

Hamman, J.; Tolle, A. and Heeschen, W. (1978): "In: residues in milk
products." Document 39, International Dairy Federation,
Brussel, Belgium, P. 44,

Hassan Nashwa, M. (1998): "Some hazardous residues in chicken
meat." Ph.D. Thesis, Zagazig University.

Ibrahim, F.MK.  (1998): "Some pharmacological studies on
norfloxacin.” M. V. 8c. Thesis, Zagazig University.

Kivisto, K.T.; Karlson, P.O. and Neuvonen, P. J (1992): "Inhibition of
norfloxacin absorption by dairy products." Antimicrob Agents
Chemother., 36 (2): 289-491.

Laczay, P.; Semjen, G.; Nagy, G. and Lehel, J (1998): "comparative
studies on the pharmacokinetics of norfloxacin in chickens
turkeys and geese after a single oral administration." J. Vet.
Pharmacl. Ther., 21: 161 -164.

Levetzow, R. and Weise, H. (1979): "Method zum Nachweis Van
Ruchstanden Antibakeriell Wirjsamer subatanzen in frischen
flesich." Institute of Vet. Med. (Meat Hygiene), Berlin.

Martinez, M.; McDermott, P. and Walker, R. (2006): "Pharmacology of
the flouroquunlones: A perspective for the use in domestic
animals." Vet. J., 172: 10-28.

Mignot, A.; Lefebre, M.A. and Millerioux, L. (1993): "Determination of
spiramycin and neomycin in biological samples (plasma,
muscle, liver, kidney, skin and fat) from a residue study in
chicken." CE - PHAC Report, No. CD. 508, June (1993):

O'brien, J.J.; Campbell, N. and Canaghan, T. (1981). "Effect of cooking
and cold storage on biologically active." J. Hyg. Camb., 87:
511-533.

Peric, M. and Dakicc M. (1973): "Resistance of penicillin and
streptomycin to exposure to heat." Technologija Mesa, 6: 162 —
164.

Prescott, JF. and Baggot, J.D. (1993): "Floroquinolones. In:
Antimicrobial Thetapy in Veterinary Medicine.", 2" Edn. lowa
state University press. Ames. lowa., PP: 252-262.

71



Assiut Vet Med. J. Vol. 35 No. 120 January 2009

Sarkozy, G.; Semjen, G. and Laczay, P. (2004): "Disposition of
norfloxacin in broiler chickens and turkeys after different
methods of oral administration.” Vet. I., 168: 312 -316.

Scheer, M. (1990): "Baytril (enrofloxacin) antibacterial activity and
pharmacokinetics in rabbit." Deutsche Veterinur Medeiginsche
Gesellschaft Giessen, pp. 279-286, Germany.

Schentag, J.J. (1999): "Antimicrobial action and pharmacokinetics &
pharmacodynamics: the use of AUIC to improve efficacy and
avoid resistance." J. Chemother., 11: 426-439,

Sham, D.F. and Koburoc, G.T. (1989): "In vitro activities of quinolones
against Enterococci resistant to penicillin aminoglycoside
synergy." Antimicrob. Agents Chemother., 33: 71-77.

Song, Y.P. and Chen, 7.1. (1995): "Pharmacokinetics of norfloxcin after
intravenous, intramuscular and oral administration in broiler.”
Acta Vet. Zootech. Sinica, 1: 2336 -2339.

SPSS 14 (2006): “Statistical Package for Social Science, SPSS for
windows Release 14.0.0, 12 June, 2006.” Standard Version,
Copyright SPSS Inc., 1989-2006.

Stefan, S.; Soback, S.; Marina, G.; Meir, B. and Amir, B. (1994): “Effect
of Lactation on single-dose pharmacokinetics of norfloxacin-
nicotinate in ewes.” Antimicrob. Agents Chemother., 34: 1336-
1339,

Sugimoto, 1.; Imai, S.; Ikeda, T.; Tanase, H and Kanda, K. (1981):
“Toxicologiac] studies of AM — 715 chronic toxicity study in
dogs”. Chemotherapy, 29 (Suppl. 4): 885.

72





