Impact of Selected Antibiotic Residues from Broiler Meat on Biochemical and Hematological Biomarkers of Wistar Rats


ABSTRACT
The overuse of antibiotics in food animals encourages antimicrobial resistance (AMR) and leads to drug residues entering the human food chain. This study examined antibiotic residues in broiler chickens and the biochemical effects of consuming contaminated meat on Wistar rats. Thirty-two broiler chickens received therapeutic doses of fluoroquinolone, sulfonamide, gentamicin, oxytetracycline, neomycin, tylosin, and penicillin over two weeks, while the control group was given distilled water and standard feed. Meat from treated chickens was incorporated into the diets of rats for four weeks. Analysis using High-Performance Thin Layer Chromatography (HPTLC) and UV spectrophotometry revealed notable antibiotic residues in chicken muscle: penicillin (4.88 mg/g), tylosin (1.17 mg/g), gentamicin (0.31 mg/g), oxytetracycline (0.22 mg/g), neomycin (0.20 mg/g), sulfonamide (0.19 mg/g), and fluoroquinolone (0.015 mg/g), all exceeding United States or European maximum residue limits (MRLs). Residues were also detected in rat muscle, with penicillin (0.153 mg/g) and tylosin (0.138 mg/g) being the highest. Rats fed contaminated meat showed significant increases in liver enzymes (ALT up to 92.07 UI/L; AST up to 88.93 UI/L) and kidney markers (Na⁺ up to 183.93 mmol/L; creatinine up to 12.47 mmol/L) compared to controls. Hematological changes included elevated white blood cell counts (16.60 × 10⁹/L) and packed cell volume (53.17%). These findings confirm that consuming meat from antibiotic-treated poultry can transmit residues capable of causing liver, kidney, and blood abnormalities. Regulatory oversight and responsible antibiotic use in animal production are critical to protect public health.
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I. INTRODUCTION
Antibiotics were originally defined as substances produced by microorganisms [1] or derived from biological sources [2] that, at low concentrations, can inhibit the growth of or kill other microorganisms [3]. Modern definitions also include antimicrobials produced wholly or partly through synthetic means. While some antibiotics kill bacteria (bactericidal), others only inhibit their growth (bacteriostatic) [4]. Drug resistance occurs when a medicine, such as an antimicrobial or antineoplastic, becomes less effective in treating disease. Resistance in bacteria often arises from inappropriate or excessive use of antibiotics. Over time, resistant microorganisms emerge, complicating the treatment of infections. Bacteria develop resistance either through genetic mutations or by acquiring genes via mobile genetic elements. Globally, antibiotic resistance is a major public health concern [5, 6]. The four main types of antibiotic resistance are: (1) natural (intrinsic) resistance, (2) acquired resistance, (3) cross-resistance, and (4) multi-drug or pan-resistance.
A. Antibiotic Resistance
Antibiotic resistance is a global challenge that threatens human health, agriculture, and biosecurity [7]. Currently, it is linked to approximately 0.7 million deaths annually, a figure projected to rise to 10 million by 2050. Economically, it could reduce global GDP by 23.5%, representing a loss of roughly USD 100 trillion. Resistant bacteria can be transmitted between humans and animals through contact, food products, and the environment. Even antibiotic concentrations as low as nanograms per milliliter can promote resistance in laboratory settings. The use of antibiotics in food-producing animals leads to residue accumulation in meat, milk, and eggs [8, 9, 10]. These residues can contribute to the development of antimicrobial-resistant bacteria in animals and animal-derived foods [11], increasing the risk of AMR infections in humans [12]. Antibiotic residues can also contaminate the environment, posing additional public health risks [13]. Animal derived foods are responsible for transmitting resistant bacteria to humans, particularly Staphylococcus spp., Salmonella spp., and Campylobacter spp. [11]. Despite these risks, limited data exist on antimicrobial use in food animals and its role in spreading resistance to humans [14].
B. Uses of Antibiotics
In livestock, antibiotics are used to treat clinical diseases, prevent illness (prophylaxis), and sometimes promote growth [15]. The FDA reports that about 80% of all agricultural antimicrobials are administered to food-producing animals [16]. Antibiotic residues refer to the portion of the drug or its metabolites that accumulate in tissues while remaining pharmacologically active [17]. Improper management and irrational use of antibiotics increase residue levels, which may persist in milk, meat, eggs, and skin during withdrawal periods [18].
Between 40–90% of administered antibiotics are excreted via urine and feces as active compounds, contaminating the environment [19]. Some antimicrobials, including erythromycin, sulfamethoxazole, and tetracyclines, can persist in soil and water for over a year [20]. Conventional heat treatments used in pasteurization and meat processing may not neutralize these residues [10]. Exceeding maximum residue limits can promote the growth of resistant pathogenic bacteria, harmful to animals, humans, and the environment. Consumption of residues can also disrupt human microbiota, alter immune gene expression, and affect metabolism. Adverse health effects may include carcinogenicity, mutagenicity, teratogenicity, nephropathy, reproductive disorders, hepatotoxicity, and allergic reactions. Even trace amounts of penicillin can cause urticaria, and severe skin reactions from contaminated meat and milk have been reported, though anaphylaxis is rare [15].

II. MATERIALS AND METHODS
A. Data Collection
A questionnaire survey was conducted to determine the most commonly prescribed antibiotics in veterinary practice. Of 150 questionnaires distributed to veterinary stores and clinics in Keffi, 80 were completed and returned.
B. Sample Size
Seven treatment groups, one control group, and four replicates per group (n=4) were used. This sample size was considered sufficient due to controlled laboratory conditions, the precision of HPTLC and UV spectrophotometry, and low within-group variability. Statistical analysis was performed using ANOVA followed by Duncan’s multiple range test. Random assignment minimized bias and ensured data representativeness.
C. Experimental Design
Thirty-two healthy day-old broiler chicks were purchased from a reputable veterinary store in Keffi, Nasarawa State. Thirty-two 20-week-old wistar rats were obtained from the National Veterinary Research Institute (NVRI), Vom, Plateau State. Animals were housed in the Department of Biochemistry’s animal facility at Nasarawa State University. Both birds and rats were acclimatized for two weeks prior to the experiment. Treatments were applied for two weeks following the grouping period.

The broiler chickens were assigned to the following groups:
Group 1 (Control):  received 2L distilled water + 50g normal feed. 
Group 2: Received 300mg/kg bw of fluoroquinolone in 2L of water + 50g of normal feed
Group 3: Received 200mg/kg bw of sulfonomide in 2L of water + 50g of normal feed
 Group 4: Received 330mg/kg bw of gentamicin in 2L of water + 50g of normal feed
Group 5: Received 400mg/kg bw of oxytetracycline in 2L of water + 50g of normal feed
Group 6: Received 220mg/kg bw of neomycin in 2L of water + 50g of normal feed
Group 7: Received 500mg/kg bw of tylosin in 2L of water + 50g of normal feed
Group 8: Received 500mg/kg bw of penicillin in 2L of water + 50g of normal feed
At the end of the two-week treatment period, all chickens were humanely sacrificed, and tissue samples were collected in sterile tubes for antibiotic residue analysis. The remaining tissue was used to prepare a specialized feed for the rats, maintaining the same experimental groupings.
D. Preparation of Experimental Diet (Rat Chow)
The experimental diet was formulated by combining minced broiler chicken meat with standard pelleted laboratory chow. Specifically, 1 kg of boneless broiler meat, cooked to an internal temperature of at least 70°C and finely minced, was mixed with 9 kg of standard chow (Afrimash; protein 16–18%, fat 4.0%). The mixture was homogenized in a ribbon mixer for 10 minutes, sampled to ensure uniformity, then fed to the rats as pellets and dried to approximately 12% moisture content. Diets were prepared weekly, stored at 4°C for up to four weeks, and provided to the rats ad libitum. Nutrient composition was determined from product labels and proximate analysis, calculated on a wet basis, resulting in a final diet protein content of 18.4%.
Calculations
Standard chow protein = 18.0 g protein per 100 g chow.
Broiler meat protein (raw, wet basis) = 22.0 g protein per 100 g meat.
 Total protein in batch:
                           Protein from chow = 9000g
                         = 9,000 g × 0.18g = 1,620 g protein.
                                     Protein from meat = 1000g
                                    = 1,000 g × 0.22g
                                   = 220 g protein.
            Total protein = 1,620 g + 220 g = 1,840 g.
Protein percentage of the 10 kg batch (wet basis):  Total batch mass = 10,000 g.
                              Protein % = (1,840 g / 10,000 g) × 100 = 0.184 × 100 = 18.4% protein.
                                 = (1,840 ÷ 10,000 = 0.184 → ×100 = 18.4%)
The rats were grouped as follows;
Group 1 (control): Received 20g of feed + 30mL of water
Group 2: Received 20g of feed (fluroquinolone) + 30mL of water
Group 3:  Received 20g of feed (sulfanomide) + 30mL of water
Group 4: Received 20g of feed (gentamicin) + 30mL of water
Group 5: Received 20g of feed (oxytetracycline) + 30mL of water
Group 6: Received 20g of feed (neomycin) + 30mL of water
Group 7: Received 20g of feed (tylosin) + 30mL of water
Group 8: Received 20g of feed (penicillin) + 30mL of water
At the end of 4 weeks feeding, the animals were sacrificed following standard procedures and blood samples were obtained for biochemical and hematological analysis and the tissue sample (fresh weight) was also collected for analysis of antibiotic residue.

E. Antibiotic Residue Analysis:  

High Performance Thin Layer Chromatography (HPTLC) plate and Ultraviolet (UV) lamp were used. TLC was performed according to Tajick and Shohreh (2006) with some required adjustments.
 
Principle
The sample extracts are separated and quantified according to their interactions with the stationary phase (silica gel) and the mobile phase (solvent system). 
Procedure
HPTLC Analysis

High-Performance Thin Layer Chromatography (HPTLC) was carried out using plates coated with a uniform layer of 100–200 μm. Sample spots were applied to the plates using micropipettes, with each spot receiving 50 μL. The plates were then placed in a TLC tank containing the mobile phase (acetone and acetonitrile in a 1:1 ratio) and covered with a lid. The tank was left until the mobile phase reached the upper marking line. Spots were visualized under a UV lamp at 365 nm. Markings for spots were made with a pencil either on the reverse side or along the edge of the plate to facilitate calculation of the retention factor (Rf).

Calculation of Rf Values

The Rf value was calculated as the ratio of the distance traveled by the individual sample spot to the distance traveled by the solvent front. Sample spots with the same Rf as the standard were considered to contain the same compound.
UV Spectroscopy for Antibiotic Residue Concentration

UV spectrophotometry was performed following the method of Grove and Randal (1955). The principle involves the absorption of light at specific wavelengths (200–400 nm) by the extracted samples. The intensity of absorbed light is proportional to the concentration of antibiotic residues. Concentrations were determined by comparing absorbance values to a calibration curve. For identification, the UV absorption spectra of the extracted samples were recorded and compared with standard antibiotics, each at 3 ppm concentration, including oxytetracycline, sulfonamide, fluoroquinolone, tylosin, gentamicin, penicillin, and neomycin.
F. Biochemical Analysis
Serum samples were used to assess liver and kidney function. Liver function parameters included alanine transaminase (ALT), aspartate transaminase (AST), alkaline phosphatase (ALP), total bilirubin (T. Bil), direct bilirubin (D. Bil), total protein, and albumin, following the standard methods of Reitman and Frankel (1957). Kidney function parameters; sodium (Na⁺), potassium (K⁺), chloride (Cl⁻), bicarbonate (HCO₃⁻), urea, and creatinine were analyzed using methods described by Bartels and Bohmer (1972), with modifications outlined in the Randox kit.


	
G. Hematological Analysis
Whole blood samples were analyzed for hematological parameters including white blood cell count (WBC), red blood cell count (RBC), packed cell volume (PCV), hemoglobin (Hb), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), and differential white cell counts including neutrophils (N), lymphocytes (L), monocytes (M), eosinophils (E), and basophils (B). Analyses followed the standard procedures described by Williams et al. (1972).
H. Statistical Analysis
Data were analyzed using one-way ANOVA in IBM SPSS version 23.0 to determine means and standard deviations (n=4). Differences were considered statistically significant at p < 0.05, according to Duncan (1957). Antibiotic residues were confirmed based on their standard retention factors, and concentrations were quantified individually.

III. RESULTS and Discussion:
Table 1a: Antibiotics Residues in Broiler Chicken Muscle.
	Groups
	Retention factor
	Inference
	Antibiotic type

	Group one(Control)
	  -	
	  -
	-

	Group two
	0.71
	  +
	Fluoroquinolone

	Group three
	0.65
	  +
	Sulfonamide

	Group four
	0.55
	  +
	Gentamicin

	Group five
	0.57
	  +
	Oxytetracycline

	Group six
	0.75
	  +
	Neomycin

	Group seven
	0.56
	  +
	Tylosin

	Group eight
	0.69
	  +
	Penicillin


[bookmark: _Hlk178012381] + = present, - =Absent




Table 1b: Quantitative Antibiotic Residual Content in Broiler Chicken Muscle.
	Groups
	Antibiotic type
	Concentration (mg/kg)
	MRL(US) (mg/kg)
	MRL(EU) (mg/kg)

	Group I  (Control)
	-
	-
	-
	-

	Group II
	Fluoroquinolone
	0.015
	0.03
	0.03

	Group III
	Sulfonamide
	0.188
	0.1
	0.1

	Group IV
	Gentamicin
	0.312
	0.1
	0.05

	Group V
	Oxytetracycline
	0.217
	0.2
	0.1

	Group VI
	Neomycin
	0.197
	0.02
	0.1

	Group VII
	Tylosin
	1.167
	0.1
	0.05

	Group VIII
	Penicillin
	4.880
	0.01
	0.01


MRL= Maximum Residual Limit; -= Absent.


[bookmark: _Hlk200630343]Table 2a: Antibiotic Residues in Rat Muscle Samples
	GROUPS
	Retention Factor (Rf)
	Inference
	Antibiotic type

	Group  I (Control)
	-
	-
	-

	Group  II
	0.56
	+
	Fluoroquinolone

	Group III
	0.55
	+
	Sulfonamide

	Group IV
	0.56
	+
	Gentamicin

	Group V
	0.57
	+
	Oxytetracycline

	Group VI
	0.71
	+
	Neomycin

	Group VII
	0.55
	+
	Tylosin

	Group VIII
	0.68
	+
	Penicillin


+ = Present, - = Absent





       Table 2b: Quantitative Antibiotic Residue Content in Rat Muscle sample	
	GROUPS
	Antibiotic type

	Concentration                                
(mg/kg) in rat
	MRL (US)
(In Chicken) 

	MRL (EU)



	Group  I (Control)
	-
	-
	
	

	Group  II
	Fluoroquinolone
	0.031
	0.3
	0.3

	Group III
	Sulfonamide
	0.025
	0.1
	0.1

	Group IV
	Gentamicin
	0.031
	0.05
	0.05

	Group V
	Oxytetracycline
	0.021
	0.2
	0.1

	Group VI
	Neomycin
	0.131
	0.2
	0.1

	Group VII
	Tylosin
	0.138
	0.1
	0.05

	Group VIII
	Penicilin
	0.153
	0.05
	0.05


        -=Absent, MRL= Maximum Residue limit















Table 3: Effects of Antibiotics residues on Liver Function Parameters of Wistar rats
	Groups
	T.Bil (µmol/L)
	ALP
(U/L)
	ALT
(U/L)
	AST (U/L)
	Protein (g/L)

	I
	8.47±0.15a
	[bookmark: _Hlk200608488]144.63±3.77b
	[bookmark: _Hlk200608592]39.30±2.07a
	42.67±15.36a
	68.17±2.31a

	II
	[bookmark: _Hlk200608123]9.63±0.49a
	156.33±3.36b
	60.27±2.05b
	84.00±9.44c
	81.70±3.92c

	III
	[bookmark: _Hlk200608087]8.80±0.40a
	115.57±10.74a
	73.57±7.15d
	53.83±4.32a
	80.60±4.10c

	IV
	11.23±0.83b
	167.20±2.55c
	66.57±4.65c
	60.67±16.52b
	78.63±5.61b

	V
	12.90±0.95c
	186.40±9.23c
	92.07±5.09e
	88.93±13.04d
	82.60±2.49c

	VI
	[bookmark: _Hlk200608044]9.70±0.75a
	179.17±7.38d
	71.37±9.11d
	81.03±9.83c
	80.47±5.56c

	VII
	11.10±1.39b
	125.70±20.95a
	56.67±4.12b
	59.00±3.15a
	71.93±1.96a

	VIII
	[bookmark: _Hlk200608072]8.93±0.61a
	149.93±4.70b
	57.23±3.97b
	68.07±2.00b
	77.80±2.71b


Results are expressed as mean± standard deviation, n=4. Mean values with different alphabets superscripts down the groups indicate significant differences at P<0.05. I=Control; II=Fluoroquinolones; III=Sulfonamide; IV=Gentamicin; V=Oxytetracycline; VI=Neomycin; VII=Tylosin; VIII=Penicillin 










Table 4: Effects of Antibiotics residues on Kidney Function Parameters in wistar rats
	Groups
	Na+
(mmol/L)
	K+ (mmol/L)
	Cl- 
(mmol/L)
	HCO3-
(mmol/L)
	Urea 
(mmol/L)
	Creatinine
(mmol/L)

	I
	139.50±0.87a
	4.23±0.25a
	95.40±1.65a
	22.80±1.95a
	6.30±0.10a
	4.33±0.15a

	II
	152.63±2.21b
	5.43±0.55b
	99.90±2.95a
	26.83±1.45d
	6.93±0.15a
	9.67±0.42b

	III
	158.90±1.10b
	5.53±0.45b
	99.37±2.18a
	19.77±0.25a
	10.07±1.81d
	11.00±1.11c

	IV
	170.07±0.25c
	5.27±0.68b
	103.33±7.06b
	24.80±0.90b
	11.23±1.25e
	11.43±0.23d

	V
	177.07±6.24c
	5.17±0.25b
	108.53±4.14c
	27.67±1.48d
	9.80±0.30d
	8.33±1.19b

	VI
	158.57±8.07b
	5.97±0.32b
	97.96±1.00a
	25.30±3.69b
	9.83±0.25d
	8.73±1.21b

	VII
	183.93±4.11d
	5.90±0.98b
	102.50±4.92b
	22.07±1.82a
	8.23±0.51b
	8.83±0.76b

	VIII
	182.90±2.85d
	5.50±0.26b
	119.23±0.78d
	25.80±1.69c
	9.17±0.25c
	12.47±0.61d


Results are expressed as mean± standard deviation, n=4. Mean values with different alphabets superscripts down the groups indicate significant differences at P<0.05. I=Control; II=Fluoroquinolones; III=Sulfonamide; IV=Gentamicin; V=Oxytetracycline; VI=Neomycin; VII=Tylosin; VIII=Penicillin 












	Groups
	I
	II
	III
	IV
	V
	VI
	VII
	VIII

	WBC(×109/L)
	6.60±0.20a
	16.60±0.79c
	10.10±3.03b
	9.03±2.50b
	8.93±3.54b
	12.40±3.41c
	12.33±2.16c
	15.13±3.75c

	PCV (%)
	37.13±0.42a
	53.17±3.20b
	50.80±7.16b
	49.30±2.52b
	53.03±0.90b
	50.10±2.45b
	51.40±2.43b
	52.80±2.88b

	PLT (×109/L)
	151.07±1.85b
	118.67±13.67a
	540.23±26.38e
	735.57±16.26f
	189.30±4.76c
	126.90±8.87a
	560.97±1.39e
	229.20±18.27d

	HB (g/dL)
	11.70±0.20a
	16.07±2.41b
	16.67±2.16b
	16.63±0.31b
	17.30±0.26b
	16.17±0.67b
	17.03±0.15b
	17.67±0.70b

	RBC (×1012/L)
	6.87±0.15a
	7.93±2.21a
	8.57±1.40b
	7.53±0.15a
	9.23±0.15b
	8.47±0.68b
	9.17±0.32b
	8.87±0.92b

	MCV (fL)
	56.00±1.00a
	63.00±9.64b
	59.00±1.00b
	65.00±4.00b
	57.00±1.00a
	59.00±1.73b
	57.33±0.58a
	59.33±3.06b

	MCH (pg)
	18.20±0.40a
	20.90±3.38b
	19.43±0.78b
	21.60±1.15b
	18.73±0.15b
	19.13±0.81b
	18.93±0.40b
	19.60±1.92b

	MCHC (g/dL)
	32.77±0.15a
	33.50±1.00a
	33.27±0.61a
	33.23±0.75a
	32.83±0.15a
	32.57±0.59a
	33.57±0.45a
	33.07±1.70a

	N (%)
	27.67±4.93a
	18.00±12.16a
	26.00±7.00a
	23.67±8.50a
	22.00±1.00a
	25.00±0.00a
	28.67±9.07a
	24.00±3.75a

	L (%)
	64.00±7.00a
	77.67±12.74a
	67.33±6.11a
	69.33±10.07a
	70.67±1.15a
	68.33±2.31a
	64.33±8.14a
	69.67±13.32a

	M (%)
	5.33±1.15b
	2.33±0.58a
	4.67±1.52b
	4.33±1.52b
	4.33±1.15b
	4.00±1.73b
	4.00±1.73b
	4.00±1.00b

	E (%)
	3.00±1.00a
	2.00±0.00a
	2.00±0.00a
	2.00±0.00a
	2.67±0.58a
	2.67±0.58a
	3.00±1.00a
	2.33±0.58a

	B (%)
	0.00±0.00a
	0.00±0.00a
	0.00±0.00a
	0.00±0.00a
	0.00±0.00a
	0.00±0.00 a
	0.00±0.00 a
	0.00±0.00a


Table 5. Effects of Antibiotics on Hematological Parameters in Wister rats
Results are expressed as mean± standard deviation, n=4. Mean values with different alphabets superscripts across the groups indicate significant differences at P<0.05. I=Control; II= Fluoroquinolones; III=Sulfonamide; IV=Gentamicin; V=Oxytetracycline; VI=Neomycin; VII=Tylosin; VIII=Penicillin      

The findings of this study clearly demonstrate that routine antibiotic use in poultry can result in significant accumulation of drug residues in edible tissues, which can then be transferred to consumers through the food chain. The high concentrations of penicillin (4.88 mg/g) and tylosin (1.17 mg/g) in broiler muscle, both well above the maximum residue limits (MRLs) established by U.S. and E.U. regulatory agencies highlight a serious violation of recommended withdrawal periods. These results align with previous studies showing that failure to adhere to withdrawal guidelines is a key factor contributing to antibiotic contamination in animal products [2, 3]. Although residues of gentamicin, oxytetracycline, neomycin, and sulfonamide were lower, they still exceeded permissible levels, emphasizing the public health risks of indiscriminate antibiotic use. 
The detection of residues in Wistar rat muscle after dietary exposure confirms that these compounds can move across trophic levels. This secondary contamination represents a potential hazard for humans, exposing them not only to the parent drug but also to active metabolites. Notably, residues remained detectable even after cooking, demonstrating the thermal stability of many veterinary antibiotics and the limitations of conventional food-processing techniques [4]. Such persistence increases the risk of chronic low-dose exposure in humans, a known contributor to the emergence of antimicrobial resistance (AMR) [5].
Biochemical analysis of the rats revealed significant elevations in liver enzymes, including alanine transaminase (ALT), aspartate transaminase (AST), and alkaline phosphatase (ALP), particularly in groups exposed to oxytetracycline, penicillin, and gentamicin. These elevated enzyme levels are established indicators of liver cell damage, suggesting that dietary exposure to antibiotic residues can compromise hepatic function. In parallel, kidney biomarkers such as sodium, creatinine, and urea were significantly elevated, indicating nephrotoxic effects. Alterations in electrolyte balance, including increases in sodium and chloride, suggest disruptions in renal ion handling, which may contribute to hypertension and other systemic effects. These observations are consistent with previous reports linking chronic antibiotic exposure to hepatotoxicity and nephropathy in both animals and humans [6].
Hematological analysis revealed pronounced changes in white blood cell (WBC) counts and packed cell volume (PCV) in antibiotic-exposed groups. Leukocytosis reflects systemic inflammation, while increased PCV may indicate hemoconcentration due to fluid imbalance or a compensatory response to oxidative stress. These results suggest that antibiotic residues not only produce organ-specific toxicity but also stimulate immune activation and oxidative stress, mechanisms implicated in drug-induced tissue damage [7, 8, 9].
Beyond direct toxicity, continuous exposure to sub-therapeutic antibiotic residues in food contributes to antimicrobial resistance. Residues in meat and the environment create selective pressure favoring resistant bacterial strains [10]. These resistant organisms can reach humans through direct contact, consumption of contaminated food, or environmental routes, compromising the effectiveness of critical antibiotics [11, 12]. The global economic burden of AMR is substantial, with losses projected to reach USD 100 trillion by 2050 if current trends persist [5]. From a public health standpoint, these findings highlight the urgent need for targeted interventions. Enforcement of withdrawal periods before slaughter is essential to minimize tissue residue levels. Regular monitoring of antibiotic residues in food products should be strengthened to ensure compliance with regulations. The use of antibiotics for growth promotion and non-therapeutic purposes should be eliminated, in line with World Health Organization (WHO) recommendations [13]. Additionally, public awareness campaigns for farmers, veterinarians, and consumers are critical to encourage responsible antibiotic use and reduce the risk of AMR.

V. CONCLUSION
The administration of antibiotics in poultry results in residue accumulation in meat, which, when consumed, can induce significant liver, kidney, and hematological disturbances in mammals. To protect consumers and mitigate the emergence of antimicrobial resistance, it is essential to implement strict regulatory oversight, conduct routine residue monitoring, and ensure rational use of antibiotics in animal production.
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