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Abstract

Background: Veterinary antibiotics are drugs widely used against bacterial infections in animals such as chickens, for
infections prevention or treatment. But it was noticed that foodstuffs contaminated with antimicrobial residues may cause
diverse side effects to consumers, when their levels are exceeding the standards and this occurs when antibiotics are poorly
used. To date, data regarding antimicrobial usage in chicken farming and their levels in chicken products are not almost
available. A survey was conducted to a hundred of farmers in twenty seven localities of Yaoundé, the political capital of
Cameroon to describe the usage practices of antibiotics. Tissue and egg samples were randomly collected in five markets
of the same town to appraise their compliance for tetracyclines and [-lactams with standards (not exceeding maximum
residues limits) using the radio-receptor technique (Charm II Test).

Results: The results showed that 92.1 % of farms were using antibiotics via drinking water administration. Among the
antibiotics used, tetracyclines represent 66.7 %, quinolones 44.4 %, p-lactams 22.2 % and nitro furans 11.1 %. Diseases
were recorded in the majority of the farms during the survey and they include cough (92.1 %), gomboro (27.7 %), parasitosis
(25.7 %) and pullorose (25.7 %). The withdrawal period was not following by 35.6 % of the farmers, 43.5 % of farms were
not respecting the administration dose while 50.5 % were not having an appropriate place for the storage of antibiotics.
61.9 % of liver, 38.1 % of gizzard, 33.3 % of muscle and 8.8 % of egg samples contained tetracycline residues above the
maximum residue limits (MRLs) (200 ug /Kg for tetracycline residue and 50 ug /Kg for p-lactam). Contrarily, none of the
samples were none compliance for p-lactam residues.

Conclusion: These results suggest that, poorly use of antibiotics in rearing of chickens in Yaoundé (Cameroon) presents
a risk for consumers. It is therefore important to inform the farmers about recommended standards for the use of these
antibiotics in order to guarantee consumer food safety.

Keyswords: Antibiotics, Chicken Farm, Health Risk, Radio-
Receptor, Tetracyclines

Introduction

During the last decades, the intensification of animal production
was favored by the usage of veterinary drugs particularly antibiotics
in modern husbandry [1]. These drugs are used for treatment and
prophylactic purposes [2]. The use of antibiotics allowed the
spectacular reduction of mortality and morbidity due to many
bacterial infections [3]. However, after their administration to
animals, these treatments may leave antibiotic residues in food
animal origin [4]. The presence of these residues can be related to

non-compliance with the dosage and withdrawal period or errors in
the conduct of breeding can have many health concerns in consumers
and uncontrolled use of antibiotics in animal led to the selection of
resistant germs, causing a rise in infections, increased of mortality
and decreased productivity [5,6]. Contrary to the European context,
the presence of antibiotic residues in foodstuffs of animal origin has
rarely been a concern in developing countries where agricultural
sector use a large portion (50 %) of antibiotics in livestock [7,8]. As
in others developing countries, in Cameroon to date, the situation
is different; antimicrobials are readily available in local drug stores
without prescription and there is no program to control antimicrobial
usage [9]. Moreover, there is no existing monitoring system to
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detect antimicrobial residues in meat and egg samples despite the
fact that antimicrobial residues have been found in meat and egg
chicken samples in the west region of the country [10]. Such situation
is likely to lead to misuse of antibiotics and favor developing of
antibiotic resistance and public health hazards as the presence of
antibiotic residues in products of animal origin above the maximum
residue limits (MRLs). The aim of the present study was to make
a connection between the usage practices of antibiotics in selected
chicken production units and the level of their residues in muscle
and egg chickens consumed in Yaoundé, Cameroun.

Materials and Methods

Poultry Industry in Yaoundé

The study was conducted in Yaoundé¢ city, the political capital
of Cameroon that home a thousands of businesses including
chicken business. The broiler system in Yaoundé is mainly based
on commercial production in which each farmer has to product
chickens and eggs and sale its. Therefore, once chickens and eggs
produced and ready to be sold, farmers just inform their customers
who can come to buy at the farm or ask farmer to come with to the
market place or at home. Farmers are always soling their products
themselves on the market. Once bought, these will be used for
different ways according to the buyer. In most cases chickens are
sold alive and chickens eggs fresh.

Study Design

The study design was firstly to interview farmers on farming
practices using a structured questionnaire and secondly to randomly
collect liver, muscle gizzard and eggs in Yaoundé town precisely on
markets who have an important affluence. The survey was including
all chicken’s farmers.

Questionnaire Survey

The survey took place from February to May 2015 in a hundred of
farms share out in 27 localities of Yaoundé (Cameroon). It included
all types of farmers (small and big scale) who accepted to participate
freely, broiler chickens and laying chickens and veterinary and none
veterinary personnel. The survey used a questionnaire of three sheets
of paper organized in four major parts: farmer identification, on-
farm information, perception of public health risks due to antibiotic
residues in chicken tissues and chicken eggs and study of quality
control. The aim of the survey was to know more about the usage
practices of antibiotics by farmers in Yaoundé town (Cameroon).
The survey brought a lot of results which were very helpful for the
continuation of the study.

Source and Collection of Samples

Ahundred (101) of farms surveyed in twenty-seven (27) localities of
Yaoundé¢ town were included in the study. Samples were randomly
collected from five (05) markets of the same town. From each sample
collected in the market, the type of samples (chickens muscle, liver,
gizzard or egg) was recorded. A total of 21 liver, 21 muscle, 21
gizzard and 80 eggs samples were purchased. Samples collected in
markets were frozen and stored at room temperature for at least one
week. All tissue samples were transported on ice to the laboratory
where the fat was trimmed before being washed, weighed and stored
at — 4°C until analyzed. Egg samples collected from deposit eggs
were packaged in their container and transported to the laboratory
where they were washed before being stored at room temperature
for at least one week for analysis.

Reagents and Equipment

Charm II test kit purchased from (Charm Sciences Inc. 659 Andover,
Lawrence, MA, USA) comprised MSU Multi-Antimicrobial
Concentrate Standards, MSU extraction buffer, M2 buffer, Tissue
Performance Negative Concentrate, Tablet reagents and Scintillation
fluid.

Antibiotic Test Principle

Antimicrobial agents in the samples were analyzed using Charm II
test kit (Charm Sciences Inc. 659 Andover, Lawrence, MA, USA)
which is a radio receptor assay as described by the manufacturer’s
instructions and also by earlier reports [11,12]. For the detection
of tetracycline, H*- labeled tetracycline was used and for B-lactams
C!-labeled penicillin tracers was used. The amount of tracer on the
binding agent was measured using a scintillating counter. Antibiotics
on a sample compete with the tracer for receptor sites on the binding
agents. The centrifugation step separates the unbound tracer with
bound tracer-binder complex. The pellet (containing tracer-binder
complex) collected after centrifugation was analyzed in the counter
for one (1) minute to determine the count. High count results
measured as counts per minute (cpm) reflect low antibiotic levels
and the samples were considered negative for antimicrobial agents
and low counts were considered positive for antimicrobial agents.

Processing of Samples

The frozen chickens muscle, liver and gizzard samples were allowed
to thaw at room temperature (25°C) before processing. Thirty ml of
MSU extraction buffer, provided in the test kit, was added to 10 g
of muscle in a 50 ml centrifuge tube. The mixture was poured into a
food processor and homogenized for 30-60 seconds. The homogenate
was poured back into a 50 ml centrifuge tube and incubated at 80°C
for 45 minutes. The tube containing the incubated homogenate was
placed in an ice water bath for 10 minutes then centrifuged at 1750
G for 10 minutes. The resulting supernatant was decanted into a
clean 50 ml centrifuge tube and used for testing after insure that pH
is equal to 7, 5 and the tissue pellets were discarded.

The stored egg samples were removed in their container before
processing. Egg was then broke, white and yolk egg were
homogenized for 30-60 seconds and 10 ml of mixture was deducted
and introduced in a clean 50 ml centrifuge tube and putted into
boiling water at 100°C for six (6) minutes. Thirty ml of MSU
extraction buffer provided in test kit were added to the mixture; the
new mixture was then homogenized and centrifuged at 1750 G for
10 minutes. The resulting supernatant was decanted into a clean 50
ml centrifuge tube and used for testing and pellets were discarded.

Detection of Antimicrobial Residues in Samples

The pH of supernatant obtained after muscle processing was noted
using the pH trip and adjusted to 7.5 by using M2 Buffer obtained
from the kit. The same procedure used for muscle processing was
applied for liver and gizzard tissues. The final extract was tested
for tetracyclines and f-lactams using appropriate test kits and the
Charm II protocol provided by the manufacturer. The control points
for members of the two groups of antimicrobial agent residues in
muscle assay by Charm I were 849 and 1160 for tetracycline’s and
B-lactams respectively.

The supernatant of egg obtained after centrifugation was tested
for tetracyclines and B-lactams using appropriate test kits and the
Charm II protocol provided by the manufacturer. The control points
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for members of the two groups of antimicrobial agent residues in
egg assay by Charm II were 1582 and 813 for tetracycline’s and
B-lactams respectively.

All antimicrobial agents were detected qualitatively. Samples with
counts per minute (cpm) less than or equal to control point were
considered “suspect”. The suspect samples were retested with
the negative control and the positive control as prescribe by the
manufacturer. If the retested sample counts were still less than or
equal to the control point and the control test results were in the
expected range, the sample was considered positive.

Data Analysis

Data were entered in Excel spreadsheet and descriptive statistic
was used to estimate qualitative usage of antimicrobials in poultry
farms. The frequency of use of the different active substances was
calculated. The levels of none compliance were calculated using
the formula P=ni/Nix100 . Where in and Ni represent respectively
the number of none compliance for a particular sample and the
total number of a particular sample analyzed. The graphics were
plotted using software Microsoft Excel 2007 (12.0.4518.1014) and
the results of screening were obtained using the software C2 soft
provide with kit. Control points for tetracycline’s and B-lactams in
tissues and eggs were determined as described by the manufacturer’s
instruction. The sample was negative when the value of its count
per minute (cpm) was higher than the value of the control point
and positive when its count per minute (cpm) value was less than
or equal to the control point value.

Results and Discussion

Antibiotic Usage Practices

The repartition of farms was too large in all the area of study and
farms surveyed were mostly for broiler chickens (95.0 %). The results
showed that chickens of farms surveyed were suffering for many
diseases during the last three months and during the survey also. Figure
1 below shows the main diseases registered during the survey. Cough
appears as the major disease (92 .1 %) followed by gomboro (27.7
%), parasitosis (25.7 %) and pullorose (25.7 %) Sirdar et al [13]. Also
observed diseases in chicken farming in South Soudan. Tetracyclines
(66.7), quinolones (44.4%), B-lactams (22.2%) and nitro furan (11.1%)
were the fourth mainly used antibiotic classes (figure 2). All the above
results showed that antibiotics are really used by farmers to fight
against bacterial infections as found by Mensah et al. in 2014 [7]. It
is also known that after their administration to the animals, antibiotics
may leave residues in foodstuffs produced by treated animals [4].
The presence of antibiotic residues in animal origin products may
be due to none respect of usage conditions of antibiotics or errors
in the leading of breeding which may have big consequences on
health consumers as founded by Hsiceh et al., [5]. Factors responsible
for the presence of antibiotic residues in foodstuffs are the none
respect of withdrawal period after drug’s administration as well as
the none consultation of competent authorities, the lack of appropriate
formation in animal production for farmers, the type of breeding
the contamination of food by secretions of treated animals, the over
dosage and the use of banished antibiotics [14,15]. During survey it
was observed that in 29.7% of farms, diseases were not diagnosed
by competent authorities and veterinary drugs prescription also in
46.5% of farms surveyed (table 1). It was also observed that 6.9%
of farmers were not disinfecting the farms, 50.5 % were not having
an appropriate place for the storage of antibiotics. The withdrawal
period as defined by Laurentieet Sanders [16]. Was not respect by

35.6 % of the farmers questioned due to the lack of information? This
lack of information was greater than in Tanzania where Nonga et al.,
founded that 80 % of farmers have information on withdrawal period
[17]. These findings clearly show that antibiotics are not well used
by some farmers meaning that usage practices are not respected by
all the farmers. This can lead to the presence of antibiotic residues in
tissue and egg chickens above the maximum residue limits (MRLs)
which may responsible for many problems of health such as allergy,
toxicity and antibiotic resistance. All this can be justified by a paucity
of a preliminary formation for all farmers.

During the survey it was also noticed that administration dose
which is too important during the treatment was not respected by
46.5% of farmers. This can be explained by a lack of formation for
farmers as known and be the source of many problems of health on
consumers [5]. The absence of an appropriate place for the storage of
antibiotics can also be involved. It was also observed that antibiotics
were more used for treatment and prevention of bacterial infections
at the same time. This finding is similar to results obtained from a
study conducted in South Sudan by Sidar et al., where antibiotics
were also used in the breeding of chickens mostly for treatment and
prevention [13]. Same findings were obtained by Draiscietal [18].
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Figure 1: Diseases recorded during survey

It was also found that prohibited antibiotics as noticed by Mensah et
al., were used by farmers [7]. This observation can be demonstrated
by the fact that, among antibiotics used 11 .1 % were nitro furans,
which are antibiotic class strictly prohibited in European Union
[19]. These findings agree with results obtained by Eltayb et al., that
strengthen the idea of absence of a basic formation for all farmers
as observed by Donkor et al., and a distribution of banished and
dangerous veterinary products in Cameroon [14,20]. This can have
harmful effects on consumer’s health [21].
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Figure 2: Mostly used antibiotic classes in chickens farming in
Yaoundé
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Table 1: Recorded data for some item of the survey

Group of variables Unique value Number of farms surveyed (%)
Usage of antibiotics No 3(3.0)
Reasons of usage of antibiotics Therapeutic 19 (18.8)
Prophylactic 10 (9.9)
Therapeutic and Prophylactic 72 (71.3)
Administration route Water 91 (90.1)
Food 4 (4.0)
Water + Food 6(5.9)
Understanding of withdrawal period No 36 (35.6)
Yes 65 (64.4)
Antibiotics residues can pass from the layer No 86 (85.1)
chickens to eggs? Yes 15(14.9)
Antibiotic residues containing in tissues and No 58 (57.4)
eggs can affected human being? Yes 43 (42.6)

Total number of farms questioned: 101

Some of antibiotics recorded in the present study (table 2) are considered as critically important (amoxicillin, quinolones) or highly
important (doxycycline, oxytetracycline, tetracycline) for humans by World Health Organization [22]. In the present study quinolones
were the second most commonly used antibiotics representing 44.4 % of all usage in quantitative terms. This is a concern since quinolones
are commonly used as treatment for multidrug-resistant Salmonella spp. in humans [23]. Besides, the use of quinolones in chicken causes
quinolones-resistant Campylobacter, an etiologic agent of gastroenteritis in humans [24-26]. So, quinolones are very helpful for human
beings against many bacterial infections and they should be used with great precautions in breeding [27]. As known, nitro furans have
been banned from use in food-producing animals since 1991 in the United States and 1995 in the European Union because of concerns
over the carcinogenicity of these compounds [28-30]. In the present study, the use of banned substances such as nitro furans, which
represented 11.1 % of total used in quantitative terms, was recorded and this also is a great concern.

Names of antibiotics, the number of antibiotic per class and the number of farm using the named antibiotic are gave in table 2.

Table2: Antibiotic classes used in surveyed farms

Antibiotic Antibiotic Name Number (%) of Antibiotic for Number (%) of farm using the
Class the class antibiotic

B-lactams Amoxicilin 2(22,2) 17 (17,3)
Quinolones Ciprofloxacin, enrofloxacin, flumequine, norfloxacin 4 (44,4) 56 (57.1)
Nitrofurans Furaltadone 1(11,1) 15 (14.9)
Tetracyclines Doxycycline, oxytétracycline, tetracycline 6 (66,7) 93 (92)

Total number of farms questioned: 101 farms

Screening of pB-lactam and tetracycline residues in tissue and
egg chickens

Among the sixty three tissue and eighty egg samples tested for
B-lactam and tetracycline residues, none sample was positive for
B-lactam residues. This can be explained by the fact that antibiotics
including B-lactams were mostly administered to chickens by oral
route where they are rapidly hydrolyzed as shown in table 1.In fact,
when administrated by oral route, the effectiveness of B-lactams can
be reduced by the undergo hydrolysis in the gastro-intestinal track
[31]. These results are not agreed with those founded by Wageh
et al., where B-lactam residues were founded above the maximum
residue limits in food of animal origin several African countries
[15]. Procaine (B-lactams) residues were also founded in liver and
gizzard of broilers in Nigeria in 2014 by Sewond et al., [32].

Twenty nine of tissue and seven egg samples were positive for
tetracycline residues. Figure 3 shows the levels of none compliance

for different samples in detail. It appears that liver samples were
more contaminated by tetracycline residues (61.9 %) follow by
gizzard samples (38.1 %), muscles (33.3 %) and eggs (8.8 %). The
high contamination of liver samples by tetracycline residues can
be explained by the fact that tetracycline’s are largely distributed
in the body and are present in high concentrations in excretory
organs especially in the liver and the rate [33]. It is also known that
tetracycline’s have an intense enterohepatic cycle or circulation that
make them stay for a long time in the body, especially in the liver
even after the end of their latest administration [11]. McCracken et
al., also observed that liver were more contaminated than muscle
samples by antibiotic residues and even at high concentrations [34].
In the United State of America, higher concentrations of tetracycline
residues in the liver led to long waits up to 21 days for the oral use
of tetracycline’s [33]. Similar studies did by Abiola et al., in areas of
Dakar and Thiess in Senegal showed higher antimicrobial residues
in liver than in gizzard of broilers [35].
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When administrated to layer chickens, drug residues appear more
firstly in albumen than in yolk egg but concentrations could reach
higher levels and persist in yolk [36-39]. During the present study,
albumen and yolk egg were not separated during screening process
and this could be the reason of the weak level of tetracycline
residues in eggs tested. This could be also explained by the time
of appearance of drug residues which maybe long in eggs than in
tissues of chickens. Studies made by Nonga et al., and Ezenduka
et al., shown the presence of B-lactam and tetracycline residues in
eggs above the maximum residue limits although none egg was not
founded to contain B-lactam residues above the maximum residue
limits in the present study [17,40].
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Figure 3: Levels of none compliance samples for tetracycline
collected in Yaoundé

Liver

The presence of antibiotic residues in muscle, liver and gizzard as
observed during screening is linked to the treatment of chickens
followed by the insufficient withdrawal period [41,42]. A good
care of this withdrawal period guarantee that the level of drug
residues in animal origin products will be in compliance to maximum
residue limits for the veterinary drug [43]. During the survey in the
case of this study, it was observed farmers who do not respect the
withdrawal period and the administration dose. It was also founded
the usage of prohibited antibiotics and the prescription of drugs by
none qualified personnel. These findings are good explanation for
the presence of antibiotic residues above the MRLs in different
samples [5]. In 2002, Biagui founded anarchic use of prohibited
substances by none qualified personnel in poultry exploitations in
Niayes area in Senegal [44].

Concerning tetracycline residues, the results obtained fit with those
founded by Abiola et al., in Dakar area in Senegal which revealed
their presence in liver and gizzard of broilers [35]. Sewond et al.,
also identified oxytetracycline and procain residues in broilers tissues
in Nigeria [32].

It is now clear that badly use of antibiotics due to none respect of their
conditions of utilization and breeding practices even the usage of
prohibited substances favorite the presence of antibiotic residues in
tissues and eggs of chickens above the maximum residue limits [45].

Conclusion

Antibiotics are used by farmers for the treatment and prevention
of bacterial infections in chickens. Yet, practice conditions of use
such as the withdrawal period, the respect of dose, veterinarian
consultation, farm’s disinfection and the avoidance of prohibited
substances were not respected. Tetracycline residues were detected

in tissue and eggs chickens above the maximum residue limits while
any sample was not founded to contain B-lactam residues above
the maximum residue limits. It appears clearly that incautious use
of antibiotics is responsible for the presence of antibiotic residues
in foodstuffs produced by treated animals which are responsible
for health concerns in consumers. Although these results are not
taking account the general situation, they are alarmists and show a
health risk for consumers when antibiotics are badly used in animal
production.
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