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ABSTRACT

Background: The risk of indiscriminate antibiotic use in Nigeria is high and has serious
public health and food implications. The unrestricted usage of oxytetracycline can lead to the
accumulation of antibiotic residues in animal products, such as eggs.

Objectives: This study investigated oxytetracycline residues in eggs from 20 commercial
poultry farms in Ilorin City, Nigeria.

Methods: Samples were randomly collected from poultry farms in Ilorin City, Nigeria, and
analyzed using high-performance liquid chromatography (HPLC).

Results: Oytetracycline residues were detected in pooled egg samples from 15 farms (75%
prevalence). The mean concentration of 398.30+186.73 png/kg was obtained with six samples
(30%) exceeding the recommended maximum residue limit (MRL) of 400 pg/kg. Standard
curve analysis showed linearity (*=0.98).

Conclusion: This study revealed a high prevalence of oxytetracycline residues in eggs
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Introduction

he indiscriminate use of antibiotics in food-

producing animals poses a significant risk

to human health and food safety. In Nige-

ria, approximately 80% of food-producing

animals receive medication throughout their
lives (Alhaji et al., 2018), and the prevalence of antibi-
otic residues in poultry farming, particularly oxytetracy-
cline, is a pressing concern (Lee et al., 2001). Antimicro-
bials are used in animals for therapeutic and prophylactic
purposes and growth enhancement (Nisha 2008). Tetra-
cyclines are the most commonly used and misused drugs
in Nigerian livestock and poultry production (Adesokan
et al., 2015; Ayeni et al., 2016; Alhaji & Isola, 2018; Al-
haji et al., 2019; Alhaji et al., 2023; Odey et al., 2024).
Thus, it is essential to ascertain whether the residues of
these antibiotics are found in food products consumed in
Nigeria, such as poultry eggs.

Antibiotics are administered without proper oversight
and are readily available to poultry farmers. This un-
restricted usage leads to the accumulation of antibiotic
residues in animal products, such as eggs, meat, and fish
(Adetunji et al., 2012a; Adetunji et al., 2012b), raising
concerns about antimicrobial resistance (AMR) and its
potential impact on public health. Medications admin-
istered orally or through parental routes to birds can ac-
cumulate in tissues, particularly if birds are slaughtered
without adhering to a withdrawal period or if eggs are
collected during the drug withdrawal period (Coulibaly
et al., 2022; Owusu-Doubreh et al., 2023).

Studies conducted in Nigeria have revealed elevated
levels of antibiotic residues in food-producing animals
attributed to the indiscriminate or excessive utilization of
antimicrobials (Adetunji 2008; Idowu et al., 2010). Re-
ports indicate a growing emergence and dissemination
of resistant strains of bacterial pathogens due to the in-
discriminate use of antibiotics in food animals, present-
ing a significant challenge to the health of both animals
and humans (Adesokan et al., 2014).

AMR is recognized worldwide, emphasizing the cru-
cial role of reliable national surveillance systems. The
continual use of antibiotics in veterinary medicine and
other selective agents in livestock production settings
could co-select for multidrug resistance among bacteria,
which may persist longer in the environment (Mamza et
al., 2017). Studies have indicated that consumption of
antimicrobial residues via animal food products can lead
to the transmission of resistant microorganism strains to
humans, as well as disruptions in intestinal microflora and
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conditions, such as bone marrow depression, among other
pathologies. (Jafari et al., 2007; Nisha, 2008). AMR can
become the leading cause of mortality by 2050. Global es-
timates indicate that the deaths directly attributed to AMR
surpassed 1.2 million in 2019 (Antimicrobial Resistance
Collaborators, 2022). The worldwide mortality rate of
AMR is anticipated to reach approximately 700000 an-
nually. Without adequate measures to control AMR, this
figure is expected to rise to over 10 million annually by
2050 (O’Neill, 2016). The burden is more worrisome
in sub-Saharan Africa, especially in Nigeria and other
LMICs, such as the Central African Republic, Zimbabwe,
Mozambique, and Eritrea, where the burden is still soar-
ing (Antimicrobial Resistance Collaborators, 2024).

Recognizing the severity of the situation, reliable na-
tional surveillance systems and stringent regulatory
measures are imperative to control antibiotic use in vet-
erinary medicine. High-performance liquid chromatog-
raphy (HPLC) is extensively used for the precise quan-
tification of diverse antibiotic residues in food products,
offering excellent sensitivity and specificity (Olatoye &
Ehinmowo, 2010; Khorrami et al., 2022; Sadighara et
al., 2024). Therefore, this study assesses the oxytetra-
cycline residues in eggs, employing HPLC for precise
quantification. The results of this study are expected to
contribute to a deeper understanding of the prevalence of
oxytetracycline residues in poultry products and suggest
strategies to safeguard food safety and combat AMR.

Materials and Methods
Study area

This study was conducted on randomly selected poultry
farms in Ilorin City, Kwara State, North-Central Zone,
Nigeria. Ilorin is a major commercial poultry hub in the
north-central part of the country, serving other neighbour-
ing cities and their environs. The study area, comprising
Tlorin South, Ilorin East, Ilorin West, Moro, and Asa Lo-
cal Government Areas (LGAs), was selected due to the
significant concentration of registered poultry farmers, as
indicated by data from the Poultry Association of Nigeria
(PAN), Kwara State chapter. These five LGAs have the
highest percentage of poultry farmers in the state.

Sampling of eggs

Egg samples were aseptically collected from selected
poultry farms in Ilorin City and transported to the Food
Safety Laboratory of the Department of Veterinary
Public Health and Preventive Medicine, University of
Ibadan, for sample preparation.
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Commercial egg samples (n=200) were collected from
the selected commercial poultry farms (10 egg samples
from each farm). The number of eggs available at each
farm was numbered from the first to the last crate. The
egg at the top left corner of the first crate was assigned
the number one until the last egg in the bottom right
corner. Ten eggs were randomly selected from the total
number of eggs by simple random sampling. All samples
were stored at -4 °C until they were transported to the
laboratory for analysis (Kabir et al., 2004).

Preparation of reagents

Oxytetracycline hydrochloride was procured from
Sigma Chemical. All remaining chemicals were of ana-
lytical grade. To prepare the oxytetracycline standard,
a solution containing oxytetracycline at 1 mg/mL con-
centration was created by dissolving oxytetracycline
hydrochloride in methanol. The initial solution was di-
luted with methanol for HPLC calibration to generate
standard solutions ranging from 0.1 to 10.0 pg/mL. All
the solutions, including the stock and various standard
solutions, were stored at approximately 4 °C. Oxalic acid
was obtained by dissolving 1.126 g oxalic acid salt in
1 L of deionized water to make a 0.01M solution. The
Mcllvaine buffer comprised citric acid and disodium hy-
drogen phosphate (citrate-phosphate buffer).

Preparation of standard solutions

The actual weight (g) of the antimicrobial standard
(oxytetracycline HCI) was determined using a weighing
balance (Mettler Toledo®, Australia) and dissolved in 10
mL of methanol in a volumetric flask to produce a stan-
dard stock solution of 10 ppm. Then this stock solution
was serially diluted with equal parts of methanol, aceto-
nitrile, and deionized water to produce 5.0, 2.5, 1.0, 0.5,
and 0.25 ppm. These concentrations were injected into
HPLC to obtain correspondent concentrations which
were used to prepare the calibration curve.

Extraction

Solid-phase extraction (SPE) was carried out according to
Olatoye and Saraye (2012). Ten egg samples were pooled and
homogenized. Then, 5 g of the specimen was blended with 50
mL of 0.1 M Na,EDTA-Mcllvaine buffer (pH 4.0) and centri-
fuged at 4000 rpm. The supernatant was applied to a Baker-
bond SPE C18 cartridge (JT Baker, Deventer, Netherlands),
which was activated overnight with methanol and water. The
cartridge was washed with 20 mL of water, and the analyte
(residue) was eluted with 10 mL of 0.01 M formic-oxalic acid
solution and collected in a 10 mL volumetric flask.
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HPLC analysis of oxytetracycline residue

Oxytetracycline residue was detected and quantified
from the analyte using an HPLC apparatus equipped
with a constant flow pump and a variable wavelength
U.V detector, according to Olatoye and Basiru (2013).
The elution of oxytetracycline from the analyte was
performed on a Nucleosil C18 (4.5x150 mm, 5 um ID)
column with formic-Acetonitrile- 0.01M aqueous oxalic
acid solution (1- 1.5:2.5) at pH 2.0, as the mobile phase.
Twenty microlitre injection volumes of the analytes
from each sample were injected in duplicate to obtain the
average peak area of the positive sample, which corre-
sponded to the retention time of 10.02 to 10.32 minutes
of the reference standard. Figure 1 shows the chromato-
gram of the sample.

For validation, five serially diluted standard solutions
of oxytetracycline were cleaned and eluted by SPE (Sep-
Pak C18). The mean recovery of oxytetracycline was
87% (cv 4-0%). The retention time of oxytetracycline
is approximately 10 minutes. The calibration curve was
linear, with a correlation coefficient (R?) 0.9808.

Results

Assessment of oxytetracycline residues in eggs
using HPLC

Out of 20 pooled egg samples, 15 were found to con-
tain oxytetracycline drug residues with a total prevalence
of 75% and a mean concentration of 398.30+186.73 pg/
kg (Table 1). The lowest oxytetracycline drug residue
concentration (156.55+15.73 pg/kg) was observed from
the egg samples pooled from a farm at the Ilorin South
LGA. In contrast, the highest (792.81+53.49 ng/kg) was
observed with samples from a farm at Ilorin West LGA.
Five other samples were below the detection limit of
this method (0.001 ppm). In this study, six pooled egg
samples (one from the Ilorin East, two from the Ilorin
South, and three from the Ilorin West LGAs) had mean
concentrations higher than the maximum residue limit
(MRL) standard set by the Codex Alimentarius Com-
mission 2023.

Figure 2 shows the calibration curve obtained from
the standard oxytetracycline with the linear equation
y=4.4954x+3.3266, where y is the peak area (mAu), and
x is the concentration of oxytetracycline (ppm). The cor-
relation coefficient (1?)=0.9808 indicates linearity.

Ghali-Mohammed., et al. (2025). Oxytetracycline Residues in Eggs in Ilorin, Nigeria. [ran J Vet Med, 19(2): 299-306.

—
301



https://ijvm.ut.ac.ir/

April 2025. Volume 19. Number 2

K]17]

IRANIAN JOURNAL OF VETERINARY MEDICINE

Figure 1. Chromatogram of oxytetracycline residue in egg samples

A total of 15 pooled egg samples (75% prevalence)
contained oxytetracycline residues at concentrations
ranging from 156.55 to 792.81 ug/kg. Forty percent of
the positive samples contained oxytetracycline residues
at levels higher than the recommended MRL.

Figure 2. Calibration curve of oxytetracycline standard solution

Discussion

We found that pooled egg samples meant for human
consumption from commercial poultry farms in Ilorin,
Nigeria, contained oxytetracycline residues greater than
the recommended MRL of 400 pg/kg in eggs (Codex
Alimentarius, 2023). The findings of this study high-
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Table 1. Oxytetracycline residues in pooled eggs collected from commercial poultry farms in Ilorin City, Nigeria

Mean+SD
Local Government Area Sample ID
Concentration (ug/kg)

AD 485.81+23.6
TK 242.94+34.08
GO 360.11+51.91
llorin South IN 156.55+15.73
BS 761.11+19.66

YK BDL
OK 242.94+34.08
MC 367.34+49.55

BL BDL

llorin East DK BDL
RM 307.83+47.19
G 474.68+31.46
IK 416.84+25.17
M 344.91+47.19

BF BDL

llorin West

MP 242.94+34.08
TH 534.75+15.73
NH 792.81453.49

Asa FB BDL
Moro TF 242.94+34.08

BDL: Below detection limit.

lighted the prevalence of oxytetracycline residues in
eggs from commercial poultry farms in Ilorin, Nigeria,
underscoring the urgent need for enhanced regulatory
measures and improved antibiotic stewardship in poul-
try farming. The results showed a high residual presence
of oxytetracycline (75%), with 30% of the pooled egg
samples exceeding the acceptable maximum residue lev-
els recommended for poultry eggs by the World Health
Organization (WHO) and Food and Agriculture Organi-
zation (FAO). This underscores the continuous misuse of
antibiotics in the region. Antimicrobial agents in food-
producing animals have become a public health con-
cern, especially in developing countries, where they are
administered indiscriminately (Olatoye & Basiru, 2013).
The analysis of oxytetracycline residues and other antibi-

otics used in poultry is crucial for consumer safety and is
regularly monitored in developed countries. However, no
such monitoring programe exists in Nigeria despite the
unregulated use of these drugs in animals and the high
prevalence of antibiotic residues in several foods of ani-
mal origin across the country (Olatoye & Saraye, 2012).

The prevalence of residues obtained in this study cor-
relates with the findings of previous studies by Olatoye
and Saraye (2012) and Olatoye and Basiru (2013), which
showed that a greater proportion of commercial chicken
eggs being consumed in Ilorin City, Nigeria could have
oxytetracycline residues greater than the MRL, for which
unregulated access and indiscriminate use of antibiotics
by poultry farmers could be responsible. In Enugu state,
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Nigeria, about 46% of egg-producing commercial farms
tested positive for oxytetracycline residues (Ezenduka et
al., 2011). The 75% of eggs containing oxytetracycline
residues in our study were comparable to 49% in Khar-
toum, Sudan (Sara et al., 2021), 17.1% in Bamako, Mali
(Coulibaly et al., 2022), and 16.1% (Adesiyun et al.,
2005) in Trinidad (Nonga et al., 2010) reporting lower
residue rates. The disparities observed between these
results and our study could be due to the differences in
the residue quantification methodologies used. Hind et
al. (2018) used HPLC to analyze egg samples obtained
from Khartoum State, Sudan, and obtained 35% of sam-
ples containing oxytetracycline residues above the maxi-
mum allowable limit.

This study used high-throughput SPE for HPLC quan-
titative analysis of oxytetracycline residues in eggs sold
for human consumption in Ilorin City, Nigeria. This en-
sures high specificity and sensitivity, comparable to the
Codex Alimentarius standard. This study confirmed the
lack of implementation of the recommended withdrawal
times, possibly due to the inadequate awareness level of
poultry farmers and the absence of government policies.
The use of HPLC to quantify oxytetracycline residues
in our study demonstrated the efficacy of this analytical
method for detecting antibiotic residues in food prod-
ucts. However, this study is limited by its focus solely
on oxytetracycline residues, as other antibiotic residues
may also be present in poultry products and contribute to
the overall AMR problem. Future studies should consid-
er broader spectrum analyses to assess the extent of anti-
biotic residues in poultry products and their implications
for public health. Our results also raise questions about
the effectiveness of existing regulatory frameworks and
veterinary oversight in Nigeria. The availability of anti-
biotics over the counter without prescription contributes
to the lack of control over their use, leading to subop-
timal antibiotic administration practices and subsequent
accumulation of residues in animal products. Addressing
this issue requires comprehensive regulatory reforms,
including stricter enforcement of antibiotic prescription
requirements and enhanced monitoring of antibiotic use
in poultry farming.

This study revealed the presence of oxytetracycline
residues in eggs produced by commercial poultry farms
in Ilorin City, Nigeria. Therefore, it is necessary to ad-
equately control the use of veterinary drugs to protect
the public. Also, education on the adverse effects of the
indiscriminate use of antibiotics and medications, es-
pecially in poultry and livestock farms, is imperative.
Farmers should be educated on alternative methods of
infectious disease management, such as vaccination,
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environmental sanitation, and disease containment. Re-
sponsible authorities should immediately eliminate the
implementation of regulations associated with antimi-
crobial administration in poultry production and moni-
toring programs (Awogbemi et al., 2018).

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee of
the Faculty of Veterinary Medicine, University of Ilorin,
Nigeria (Code: UIL/FVERC/003/2018).

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

Conceptualizations and study design: Ibraheem Ghali-
Mohammed and Ismail Ayoade Odetokun; Data collec-
tion, analysis, interception, writing, and final approval:
All authors.

Conflict of interest
The authors declared no conflict of interest.
Acknowledgments

The authors appreciate the excellent laboratory assis-
tance provided by the Food Safety Laboratory, Depart-
ment of Veterinary Public Health and Preventive Medi-
cine, University of Ibadan, Ibadan, Nigeria.

References

Adesokan, H. K., Adetunji, V. O., Agada, C. A, Isola, T. O.
(2014). Antibiotic use and resistance development: explor-
ing livestock owners” knowledge, attitudes and practices in
south-western Nigeria. Nigerian Veterinary Journal, 35(4), 1084
-1092.

Adesokan, H. K., Akanbi, I. O., Akanbi, I. M., & Obaweda, R. A.
(2015). Pattern of antimicrobial usage in livestock animals in
south-western Nigeria: The need for alternative plans. The Onder-
stepoort Journal of Veterinary Research, 82(1), 816.[DOI:10.4102/
ojvr.v82i1.816] [PMID]

Adesiyun, A., Offiah, N., Lashley, V., Seepersadsingh, N., Rod-
rigo, S., & Georges, K. (2005). Prevalence of antimicrobial resi-
dues in table eggs in Trinidad. Journal of Food Protection, 68(7),
1501-1505. [DOI:10.4315/0362-028x-68.7.1501] [PMID]

Ghali-Mohammed., et al. (2025). Oxytetracycline Residues in Eggs in Ilorin, Nigeria. [ran J Vet Med, 19(2): 299-306.



https://ijvm.ut.ac.ir/
https://www.unilorin.edu.ng/
http://www.ui.edu.ng/content/home-0
https://doi.org/10.4102/ojvr.v82i1.816
https://doi.org/10.4102/ojvr.v82i1.816
https://www.ncbi.nlm.nih.gov/pubmed/26016985
https://doi.org/10.4315/0362-028x-68.7.1501
https://www.ncbi.nlm.nih.gov/pubmed/16013396

IRANIAN JOURNAL OF VETERINARY MEDICINE

Olusola, A. V., Diana, B. E., & Ayoade, O. I. (2012). Assess-
ment of tetracycline, lead and cadmium residues in frozen
chicken vended in Lagos and Ibadan, Nigeria. Pakistan Jour-
nal of Biological Sciences: P]BS, 15(17), 839-844. [DOI:10.3923/
pjbs.2012.839.844] [PMID]

Olusola, A. V., Folashade, P. A., & Ayoade, O. L. (2012). Heavy
metal (lead, Cadmium) and antibiotic (Tetracycline and Chlo-
ramphenicol) residues in fresh and frozen fish types (Clarias
gariepinus, Oreochromis niloticus) in Ibadan, Oyo State, Ni-
geria. Pakistan Journal of Biological Sciences: PJBS, 15(18), 895-
899. [DOI:10.3923/ pjbs.2012.895.899] [PMID]

Adetunji, V.O. (2008). Antibiotic residues and drug resistant
strains of bacteria in milk products from Ibadan, Southwest
Nigeria. Tropical Veterinarian, 26,1 - 6. [Link]

Alhaji, N. B., Aliyu, M. B., Ghali-Mohammed, I., & Odetokun, I.
A. (2019). Survey on antimicrobial usage in local dairy cows
in North-central Nigeria: Drivers for misuse and public health
threats. Plos One, 14(12), €0224949. [DOI:10.1371/journal.
pone.0224949] [PMID]

Alhaji, N. B., & Isola, T. O. (2018). Antimicrobial usage by pas-
toralists in food animals in North-central Nigeria: The associ-
ated socio-cultural drivers for antimicrobials misuse and pub-
lic health implications. One Health (Amsterdam, Netherlands), 6,
41-47. [DOI:10.1016/j.onehlt.2018.11.001] [PMID]

Alhaji, N. B, Haruna, A. E,, Muhammad, B., Lawan, M. K, &
Isola, T. O. (2018). Antimicrobials usage assessments in com-
mercial poultry and local birds in North-central Nigeria:
Associated pathways and factors for resistance emergence
and spread. Preventive Veterinary Medicine, 154, 139-147.
[DOI:10.1016/j.prevetmed.2018.04.001] [PMID]

Alhaji, N. B., Odetokun, I. A,, Adamu, A. M., Hassan, A,, La-
wan, M. K,, & Fasina, F. O. (2023). Antimicrobial usage and
associated residues and resistance emergence in smallholder
beef cattle production systems in Nigeria: A One Health chal-
lenge. Veterinary Research Communications, 47(1), 233-245.
[DOL:10.1007/511259-022-09944-1] [PMID]

Antimicrobial Resistance Collaborators (2024). The burden of
bacterial antimicrobial resistance in the WHO African region
in 2019: A cross-country systematic analysis. The Lancet. Global
health, 12(2), €201-e216. [DOI:10.1016,/52214-109X(23)00539-9]
[PMID]

Antimicrobial Resistance Collaborators (2022). Global bur-
den of bacterial antimicrobial resistance in 2019: A system-
atic analysis. Lancet (London, England), 399(10325), 629-655.
[DOI:10.1016,/S0140-6736(21)02724-0] [PMID]

Awogbemi, J., Adeyeye, M., & Akinkunmi, E. O. (2018). A sur-
vey of antimicrobial agents usage in poultry farms and anti-
biotic resistance in Escherichia coli and Staphylococci isolates
from the poultry in Ile-Ife, Nigeria. Infectious Disease Epideni-
ology, 4(1), 047. [DOI:10.23937 / 2474-3658 / 1510047]

Ayeni, F. A, Odumosu, B. T., Oluseyi, A. E., & Ruppitsch, W.
(2016). Identification and prevalence of tetracycline resistance
in enterococci isolated from poultry in Ilishan, Ogun State,
Nigeria. Journal of Pharmacy & Bioallied Sciences, 8(1), 69-73.
[DOI:10.4103/0975-7406.171729] [PMID]

Codex Alimentarius Commission. (2023). Maximum residue
limits (MRLs) and risk management recommendations
(RMRs) for residues of veterinary drugs in foods CXM
2-20231. Rome: FAO. [Link]

April 2025. Volume 19. Number 2

Coulibaly, D., Naco, M., Tangara, D., Sow, F., Camara, F., &
Toure, H., et al. (2022). Preliminary research study for antibi-
otics in eggs produced and sold in Bamako, Mali. Food and Nu-
trition Science, 13(3), 252-258. [DOI:10.4236/ fns.2022.133021]

Ezenduka, E. V., Oboegbulem, S. I, Nwanta, J. A., & Onunk-
wo, J. I. (2011). Prevalence of antimicrobial residues in raw
table eggs from farms and retail outlets in Enugu State, Ni-
geria. Tropical Animal Health and Production, 43(3), 557-559.
[DOI:10.1007/511250-010-9730-z] [PMID]

Hind, E. A,, Osman, K. M., Ishraga, G. I, & Sabiel, Y.A. (2018).
Detection of oxytetracycline residues in table eggs in Khar-
toum State, Sudan. European Journal of Nutrition and Food Safe-
ty, 8(4), 148-154. [DOI:10.9734/ EJNFS /2018 /39827]

Idowu, F., Junaid, K., Paul, A., Gabriel, O., Paul, A., & Sati, N.,
et al. (2010). Antimicrobial screening of commercial eggs and
determination of tetracycline residue using two microbiologi-
cal methods. International Journal of Poultry Science, 9(10), 959-
962. [DOI:10.3923/ijps.2010.959.962]

Jafari, M. T., Khayamian, T., Shaer, V., & Zarei, N. (2007). Deter-
mination of veterinary drug residues in chicken meat using
corona discharge ion mobility spectrometry. Analytica Chimica
Acta, 581(1), 147-153. [DOI:10.1016/j.aca.2006.08.005] [PMID]

Kabir, J., Umoh, V. ]., Audu Okoh, E., Umoh, J. U,, & Kwaga, J.
K. P. (2004). Veterinary drug use in poultry farms and deter-
mination of antimicrobial drug residues in commercial eggs
and slaughtered chicken in Kaduna State. Nigeria. Food Con-
trol, 15(2), 99-105. [DOI:10.1016/50956-7135(03)00020-3]

Khorrami, R., Pooyanmehr, M., Soroor, M. E. N., & Gholami, S.
(2022). Evaluation of Some Aflatoxins in Feed Ingredients of
Livestock and Poultry by HPLC Method, A Local Study in
Kermanshah Province. Iranian Journal of Veterinary Medicine,
16(3), 298-310. [Link]

Lee, M. H., Lee, H. J., & Ryu, P. D. (2001). Public Health risks;
Chemical and antibiotic residues Review. Asian-Australa-
sian Journal of Animal Sciences, 14(3), 402-413. [DOI:10.5713/
ajas.2001.402]

Mamza, S. A., Geidam, A. Y., Mshelia, G. D., & Egwu, G. O.
(2017). Antimicrobial usage in livestock management in
North-Eastern Nigeria: A survey of livestock farmers. Interna-
tional Journal of Science and Research Methodology, 8(2), 149-172.
[Link]

Nisha, A. R. (2008). Antibiotic residues- A global health haz-
ard. Veterinary World, 1(12), 375-377. [DOI:10.5455/vet-
world.2008.375-377]

Nonga, H. E., Simon, C., Karimuribo, E. D., & Mdegela, R. H.
(2010). Assessment of antimicrobial usage and residues in
commercial chicken eggs from smallholder poultry keep-
ers in Morogoro municipality, Tanzania. Zoonoses and Public
Health, 57(5), 339-344. [DOI:10.1111/§.1863-2378.2008.01226.x]
[PMID]

Odey, T. O. ], Tanimowo, W. O., Afolabi, K. O., Jahid, I. K.,
& Reuben, R. C. (2024). Antimicrobial use and resistance in
food animal production: Food safety and associated concerns
in Sub-Saharan Africa. International Microbiology, 27(1), 1-23.
[DOI:10.1007 /s10123-023-00462-x] [PMID]

Ghali-Mohammed., et al. (2025). Oxytetracycline Residues in Eggs in Ilorin, Nigeria. [ran J Vet Med, 19(2): 299-306.

—
305



https://ijvm.ut.ac.ir/
https://doi.org/10.3923/pjbs.2012.839.844
https://doi.org/10.3923/pjbs.2012.839.844
https://www.ncbi.nlm.nih.gov/pubmed/24163968
https://doi.org/10.3923/pjbs.2012.895.899
https://www.ncbi.nlm.nih.gov/pubmed/24205760
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adetunji%2C+V.O.+%282008%29.+Antibiotic+residues+and+drug+resistant+strains+of+bacteria+in+milk+products+from+Ibadan%2C+Southwest+Nigeria.+Tropical+Veterinarian%2C+26%2C+1+-+6.&btnG=
https://doi.org/10.1371/journal.pone.0224949
https://doi.org/10.1371/journal.pone.0224949
https://www.ncbi.nlm.nih.gov/pubmed/31877140
https://doi.org/10.1016/j.onehlt.2018.11.001
https://www.ncbi.nlm.nih.gov/pubmed/30533485
https://doi.org/10.1016/j.prevetmed.2018.04.001
https://www.ncbi.nlm.nih.gov/pubmed/29685438
https://doi.org/10.1007/s11259-022-09944-1
https://www.ncbi.nlm.nih.gov/pubmed/35641718
https://doi.org/10.1016/S2214-109X(23)00539-9
https://www.ncbi.nlm.nih.gov/pubmed/38134946
https://doi.org/10.1016/S0140-6736(21)02724-0
https://www.ncbi.nlm.nih.gov/pubmed/35065702
https://doi.org/10.23937/2474-3658/1510047
https://doi.org/10.4103/0975-7406.171729
https://www.ncbi.nlm.nih.gov/pubmed/26957873
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/it/?lnk=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXM%2B2%252FMRL2e.pdf
https://doi.org/10.4236/fns.2022.133021
https://doi.org/10.1007/s11250-010-9730-z
https://www.ncbi.nlm.nih.gov/pubmed/21104128
https://doi.org/10.9734/EJNFS/2018/39827
https://doi.org/10.3923/ijps.2010.959.962
https://doi.org/10.1016/j.aca.2006.08.005
https://www.ncbi.nlm.nih.gov/pubmed/17386438
https://doi.org/10.1016/S0956-7135(03)00020-3
https://www.researchgate.net/profile/Ramin-Khorrami/publication/369543348_Evaluation_of_Some_Aflatoxins_in_Feed_Ingredients_of_Livestock_and_Poultry_by_HPLC_Method_A_Local_Study_in_Kermanshah_Province_Correspondence/links/642184ad92cfd54f84330cc0/Evaluation-of-Some-Aflatoxins-in-Feed-Ingredients-of-Livestock-and-Poultry-by-HPLC-Method-A-Local-Study-in-Kermanshah-Province-Correspondence.pdf
https://doi.org/10.5713/ajas.2001.402
https://doi.org/10.5713/ajas.2001.402
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mamza%2C+S.A.%2C+Geidam%2C+A.Y.%2C+Mshelia%2C+G.D.%2C+Egwu%2C+G.O.+%282017%29.+Antimicrobial+usage+in+livestock+management+in+North-Eastern+Nigeria%3A+A+survey+of+livestock+farmers.+International+Journal+of+Science+and+Research+Methodology%2C+8%282%29%2C+150-172.&btnG=
https://doi.org/10.5455/vetworld.2008.375-377
https://doi.org/10.5455/vetworld.2008.375-377
https://doi.org/10.1111/j.1863-2378.2008.01226.x
https://www.ncbi.nlm.nih.gov/pubmed/19486498
https://doi.org/10.1007/s10123-023-00462-x
https://www.ncbi.nlm.nih.gov/pubmed/38055165

April 2025. Volume 19. Number 2

Olatoye, 1. O., & Basiru, A. (2013). Antibiotic usage and oxytet-
racycline residue in African catfish (Clarias gariepinus) in
Ibadan, Nigeria. World Journal of Fish and Marine Science, 5(3),
302-309. [Link]

Olatoye, L.O., & Ehinmowo, A.A. (2010). Oxytetracycline resi-
dues in edible tissues of cattle slaughtered in Akure, Nigeria.
Nigerian Veterinary Journal, 31(2), 93-102. [Link]

Olatoye, O., & Kayode, S. T. (2012). Oxytetracycline residues in
retail chicken eggs in Ibadan, Nigeria. Food Additives & Con-
taminants. Part B, Surveillance, 5(4), 255-259. [DOI:10.1080/193
93210.2012.702791] [PMID]

O'Neill J. 2016. Tackling a crisis for the health and wealth of na-
tions. The Review on Antimicrobial Resistance Antimicrobial
Resistance. Retrieved from: [Link]

Owusu-Doubreh, B., Appaw, W. O., & Abe-Inge, V. (2023). An-
tibiotic residues in poultry eggs and its implications on public
health: a review. Scientific African, 19, e01456. [DOI:10.1016/].
sciaf.2022.e01456]

Sadighara, P., Mohamadi, S., Saatloo, N. V., Limam, I, Sadigha-
ra, M., & Zeinali, T. (2024). The estrogenic contaminants in
food and its detection methods: A systematic review. Iranian
Journal of Veterinary Medicine, 18(1), 13-22. [Link]

Sara, A. M., Hala, A. E., Sahar, M. N, Hassan, S. A. A., EL AD-
awd, I, & AMabyie, H. A,, et al. (2021). Assessment of oxy-
tetracycline residue in table eggs from Khartoum state’s mar-
kets. American Journal of Biomedical Science and Research, 14(1),
1-5. [DOI:10.34297 / AJBSR.2021.14.001941]

IRANIAN JOURNAL OF VETERINARY MEDICINE

Ghali-Mohammed., et al. (2025). Oxytetracycline Residues in Eggs in Ilorin, Nigeria. [ran J Vet Med, 19(2): 299-306.



https://ijvm.ut.ac.ir/
https://www.cabidigitallibrary.org/doi/full/10.5555/20133252453
https://www.ajol.info/index.php/nvj/article/view/68952
https://doi.org/10.1080/19393210.2012.702791
https://doi.org/10.1080/19393210.2012.702791
https://www.ncbi.nlm.nih.gov/pubmed/24786405
https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
https://doi.org/10.1016/j.sciaf.2022.e01456
https://ijvm.ut.ac.ir/article_90742_78324f04109ca89cc1e4dc98756cc2e1.pdf
https://doi.org/10.34297/AJBSR.2021.14.001941

