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ABSTRACT :

A total of forty samples of muscle and livers of slaughtered rabbits were collected from
poultry shops at Tanta city, Gharbia governorate. They were examined for presence of
oxytetracycline, ampicilin and sulfadimidine residues using four plate test (FPT) and high
performance liquid chromatography (HPLC). The results showed that 5% and 25% of muscles
samples were positive for the presence of oxytetracycline and sulfadimidine residues,
respectively detected by FPT, while 20%,15% and 45% of liver samples were positive for
presence of oxytetracycline, ampicilin and sulfadimidine, respectively. The current results
indicated that the incidence of oxytetracycline, ampiciilin residues were 10%, while
sulfadimidine was 40% in muscles samples, While the mean value for liver samples was 30%,
20% and 65% for oxytetracycline, ampicilin and sulfadimidine detected by HPLC., respectively.
Moreover, 20% of liver samples exceeded the safe limit of oxytetracycline, 5% and 15% of
muscles and liver samples respectively exceeded the safe limit of ampicilin while 25% and 55%
of the same samples exceeded the safe limit of sulfadimidine residues, respectively. The public
health significance of antibiotics and sulfadimidine residues as well as the suggestive
recommendations to avoid the presence of such residues were discussed.

INTRODUCTION

Antibiotics are widely used in food-
producing animals for treatment of diseases
and as dietary supplements. They may be
administered orally as feod additives or
directly by injection. The use of antibiotics
may lead to drug residues in the meat,
especially if they are not used according to
label directions. The presemce of antibiotic
residues in meat, milk, etc. may cause allergic
reactions in sensitive individwmals (1 ).

Residues of veterinary drugs in food of
animal origin represent risks of direct and
indirect jeopardy to human health, and they
have a negative impact on technological
processes in the food industry. From the point
of view of the threat to consumer health,
antibiotics used in animals are included in the
food chain and cause the creation of resistance
and allergy (2,3).

Antibiotics may interfere with further food
processing if it depend on fermentation
reaction. They may cause allergic reactions in
highly sensitized consumers. A small numbers

of antimicrobials are suspected of having
carcinogenic properties (4).

A number of possible adverse health effects
of wveterinary drug residues have been
suggested. These include _allergic/toxic
reactions to residues, chronic toxic effects
occurring with prolonged exposure to low
levels of antibiotics, development of antibiotic-
resistant bacteria in treated animals. These
bacteria might then cause difficult-to-treat
human infections and disruption of normal
human flora in the intestine (5).

There is a paucity of information on
antibiotic and sulphonamide residues in rabbit
meat and its organs in Egypt .Therefore, the
purpose of this study was to assess
antirnicrobial residues in rabbit meats and liver
qualitatively by use FPT and quantitavely by
HPLC.

MATERIAL AND METHODS

A total of 40 samples of muscle and liver
(20 of each)were collected from 20 rabbit
carcasses after being dressed and purchased at
different poultry shops fromTanta city .Each
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sample was individually wrapped in a poly
ethylene bag and analyzed for the detection of
some  antibiotics  (oxytetracyclene  and
ampicillin) and sulfonamides (sulfadimidine)
residues either by FPT or HPLC techniques.

1.Four Plate Test "FPT" (Microbiological

method):

The method recommended by Bogaerts and
Wolf (6) was carried out. Each sample was
divided and applied to four plates of antbiotic
agar medium; three of wich were inoculated
with bacillus subtilis spores at pH 6, 7.2 and 8.
Moreover, trimethoprim was incorporated into
the medium at pH 7.2 to enhance the test for
sulfonamide residues. Diffusion of the active
oxytetracyclene, ampicillin and sulfadimidine
residues was detected by the formation of
inhibition zones on one or more plates after
incubation at 37° C overnight. The sensitivity
of the test was monitored by applying of 6 mm
diameter discs containing standard quantities of
known antimicrobial agents in each run.

2.Application of HPLC technique

Quantitative analysis of antimicrobial
agents in the examined samples of rabbit
muscle and liver samples were done
(7.8). Accurately, 5 grams from each sample
and 10 grams of anhydrous sodium sulfate
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were blended with 20 ml of ethyl acetate in a
blender and then centrifuged. The supernatant
was evaporated to dryness under reduced
pressure at 40° C The residue was dissolved
in 5ml of ethyl acetate-n-hexane (50%) and the
solution was applied to Elute previously
washed by 5 ml n- hexane. The cartridge was
washed with 3ml n- hexane and air dried by
aspiration. The antimicrobial residues survey
was eluted from the cartridge with 5 ml
acetonitrile (20%) and 0.05M ammaonium
format. The preparation was injected into
HPLC system (model LC-10A series equipped
with constant flow pump and variable wave
length U/V detector, Kyoto, Japan).

Accordingly, oxytetracyclene, ampicillin
and sulfadimidine residues were estimated
using their standard solutions specific for each
of them. Operating conditions for analysis of
oxytetracyclene and ampicillin were elutant at
35° C;flow rate lml/minute , injection volume,
10ul;detection wave length 216nm.while .the
operating conditions for analysis of
sulfadimidine were : eluant at 30° C; flow rate
Iml/minute; injection volume ,20pl and
detection wave length272nm.

Statistical analysis of the obtained results
was done by application of student " t-test” (9).

RESULTS

Table 1. Incidence of antibiotic and sulfadimidine residues in rabbit muscle and liver samples by
using of (FPT) and HPLC methods (n = 20)

FPT * Muscle HPLC** il HPLC
Antibacterial samples Muscle samples |Liver samples| Liver samples
residues No. % No. %o No. | % No. %o
Oxytetracyline I 5 2 10 4 20 TR
Ampicillin - - 2 10 3 15 4 20
Sulfadimidine 3 23 8 40 9 435 13 65

No = number of positive samples.
*FPT= Four plate test as microbiological assay

** HPLC= High performance liquid chromatography.
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Table 2. Concentrations of oxytetracycline residues (ug/ g) in examined muscle and liver samples
of rabbits. (n = 20).

Sample Maximum Samples above
Permissible limit*| permissible limit Min. | Max. Mean =S E
No. T
Muscle 0.25 - - 0.03 0.18 0.1120.01+
Liver 0.25 4 20 0.07 1.15 0.67+0.04

+ = significant differences (p<0.05).
*Council Regulation (1990)

Maximum Samples above
Sample Permissible permissible limit Min Max Mean + S.E
limit* No. Yo
|
Muscle 0.05 1 5 0.02 0.07 0.05= 0.01+
Liver 0.05 3 15 0.04 | 1.15 0.34+0.02

Table 3. Concentration of ampicillin residues (ug/ g) in the exmined muscle and liver samples of
rabbits (n = 20 ).

+ = significant differences (p<0.05)
*Council Regulation (1990)

Table 4. Concentrations of sulfadimidine residues (ug/ g) in the examined muscle and liver
samples of rabbits. (n = 20).

Sample Maximum Samples above
Permissible limit*| permissible limit Min. | Max. Mean + S.E
No. %
Muscle 0.1 3 23 0.4 2.59 0.82+0.13+
Liver 0.1 11 55 0.09 7.62 1,77+ 0.45

+ = significant differences (p<0.05).
* Council Regulation (1990)
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DISCUSION
Extensive use of antibiotics caused some
concerns  about the development and

distribution of antibiotic resistance in animal
pathogenic microorganisms and consequently
possible resistance in human pathogen strains.
Drug residues left in edible tissue and
environmental contamination, which may
threat public health is another aspects of this
tragedy. Use of antibiotics in animal feed is
limited to special conditions in many countries,
and growth promoter antibiotics (GPA) are
prohibited in some countries (10).

The obtained results achieved in Table 1
indicated that only one sample of muscle of
rabbits was positive for the presence of
oxytetracycline residues by using FPT with an
incidence of 5%, but the incidence of the same
antibiotic in liver samples were 20%.
Ampicillin residues were failed to be detected
in all muscle samples. but detected in 15% of
examined liver samples. Sulfadimidine
residues were detected in 25% of examined
muscle samples while for liver samples were
45%.

Regarding the quantitative detection of
antibiotic residues in muscle and liver samples
using of HPLC technigque, incidence of both
oxytetracycline and ampicillin residues were
10% in examined muscle samples. While
incidence of oxytetracycline and ampicillin in
examined liver samples was 30% 20%,
respectively. The examined muscle and liver
samples contained sulfadimidine residues in
40% and 65%, respectively. The differences
between the examined samples of muscle and
liver were significant (p<0.05) as a result of
their concentrations of oxytetracycline.

Table 2 revealed that all examined of
muscle samples were within  maximum
permissible limits of Council Regulation
(EEC) (11) for oxytetracycline residues with a
mean value of 0.11 = 0.0 1p/g. The differences
between the examined samples of muscle and
liver were significant (p<0.05) as a result of
their concentrations of oxytetracyclene.

Improper  dosages of  tetracyclines
especiaily subtherapeutic doses may lead to the
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emergence of resistant bacteria. The organisms
may become resistant to tetracyclines and to
other agents (12).

Oxytetracycline is a broad-spectrum
antibiotic used to treat a variety of infections.
and is used as a growth promoter in animals. In
human being, about 60% of an ingested dose of
oxytetracycline was absorbed from the
gastrointestinal tract and then  widely
distributed in the body, particularly liver,
kidney, bones and teeth (13) .However, the use
of this compound may result in residues in
animal meat especially if proper withdrawal
times for treated animals have not been used
(14)

Table 3 showed that the mean values of
ampicillin residues in examined samples of
muscle and liver was 0.05+ 0.01 and 0.34 +
0.02, respectively, moreover , 5% of muscle
and 15% of liver samples exceeded the safe
permissible limits(0.05) for ampicillin residues.
Our results of antibiotic residues in examined
tissues in rabbits are nearly similar with those
reported in previous studies (15,16).

The EU countries have established the
values of maximum residual limits(MRLs) for
ampicillin (AMP) antibiotic is set at 50 pg/kg ,
in all edible animal tissues (muscles, fat, liver,
kidneys) Council Regulation (EEC) (11).

The extensive use of penicillin may cause
the presence of their residues in food products
of animal origin and may have side effects to
consumers. Moreover, penicillin residues in
food products may be responsible for allergic
reactions in human and promote the occurrence
of antibiotic resistant bacteria (17).

Concerning to sulfadimidine residues,
Table 4 recorded that it was 25% and 55% of
exmined muscle and liver samples respectively,
which higher than safe or maximum limits
(0.1).The average of sulfadimidine
concentration was 0.82+0.13 and 1.77+0.45 for
muscle and liver samples, respectively.

Differences associated with sulfadimidine
residue concentrations in the muscles and liver
samples were significant (p<0.05).
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The high incidence of sulfadimidine residue
in muscle and liver samples may be due to
extensive use of this drug in treatment of
coccidiosis in rabbits by farmers or owners
who could treat their animals and the miss use
over dose and failure to observe the withdrawal
periods can be common. At present,
sulfonamides are seldom used for preventive
purpose due to the development of new wide
spectrum antibiotics, as well as due to an
increasing resistance of the causative agents to
them. However sulfonamides are still effective
drug in the elimination of coccidiosis (2).

Sulphonamide residues present a potential
risk to human health. Direct toxic or allergic
reactions after administration of therapeutic
doses of sulphonamides to humans have been
described (18). Sulphonamides are known also
for their negative effects on the thyroid gland
in relation to the development of thyroid gland
tumours (19,20).

The high incidence of antibiotic residues
in examined liver samples may be attributed to
that liver is responsible for metabolism and
detoxication of the drugs by its microsomal
enzymes ( 21),also the failure to observe the
withdrawal period for each antibiotic in rabbits
before they were slaughtered for human
consumption may also have been responsible
for the residue accumulation in its tissue such
as muscles and liver. Withdrawal times of
antibiotics is considered as a safe way for
avoiding its residues in human food of animal
and poultry origin (22,23). Since the use of
velerinary drugs especially antibiotic and
sulfonamides is not adequately monitored and
the prescription of antibiotics can easily be
purchased so the use of wrong dose and mode
of administration may be the cause of residue
accumulation.

In Egypt there is no programs for
monitoring drug residues in food especially
antibiotics and sulfonamides and consequently,
there are no available data on these residues in
meat of rabbits and its organs. Moreover, there
is no effective authority responsible for use of
antibiotics for animal treatment.
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Our results indicated that oxytetracyeline,
ampicillin and sulfadimidine residues tend to
be higher in liver than in muscle samples. Most
of the examined muscle samples do not have
violative residues, but there are occasional
samples that contain excessive amounts of
these drugs. Usually these are a result of failure
in observing the withdrawal period or from off-
label use of an antibiotics and sulfonarmides.

The authors recommended that the use of
antibiotics in food producing animals' must be
under control and should be given at
recommended  dose with  appropriate
supervision and adequate holding perjod or
withdrawal period should be observed in all
slaughtered animals including pouliry and
rabbits, following therapeutic use of antibiotics
in treating sick animals, in addition to
continuous training veterinarians to know the
importance of withdrawal period in avoiding
tissue residues.
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