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			Abstract | Pasteurella multocida is an economically vital veterinary pathogen that affects a wide range of animal hosts and causes diseases with major economic effects. This bacterium causes pasteurellosis, a fatal disease in rabbits that is a leading cause of death and a significant contributor to economic losses in rabbit production. However, the in vivo response of antibiotics enrofloxacin and ceftiofur sodium against experimentally induced Pasteurella multocida type B2 infection in rabbits remains unclear. Therefore, this study was conducted to assess the gross pathological lesions, clinical findings, and in vivo response of enrofloxacin and ceftiofur sodium against induced Pasteurella multocida in rabbits. Twenty-four rabbits were divided into three equal groups: untreated control (A), treated with enrofloxacin (B), and treated with ceftiofur sodium (C). All infected rabbits highlighted signs such as respiratory distress, depression, and fever. Mortality was highest in the untreated group (100%), followed by the enrofloxacin group (75%), and lowest in the ceftiofur group (37.5%). Ceftiofur sodium demonstrated higher treatment efficacy (62.5%) compared to enrofloxacin (25%). Pathological findings revealed severe organ congestion and respiratory tract damage. Therefore, Pasteurella multocida was found to be highly pathogenic to rabbits, and ceftiofur sodium demonstrated greater efficacy than enrofloxacin in treating the infection.
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			Introduction

			Rabbit production provides both a source of income and meat, which serves as human food and is a rich source of animal-origin protein (Cullere and Dalle Zotte, 2018). Furthermore, rabbits are extremely vulnerable to multiple infections due to the serious adverse effects on the rabbit industry and a range of economic losses (Eid and Ibraheem, 2006; Soriano-Vargas et al., 2012). However, Pasteurella multocida is causing a fatal disease in rabbits called pasteurellosis that is the leading cause of death and increases the economic losses in rabbit production (Soliman et al., 2016).

			Pasteurella multocida is a gram-negative, non-spore-forming, rod-like, non-motile, facultatively anaerobic bacterium (Giordano et al., 2015). It is recognized as endemic in Pakistan and also found across the world (Ali et al., 2025). This bacterium was first identified by Louis Pasteur in the 19th century from the chicken causing the disease, fowl cholera (Botzler, 1991). Later, it was observed that it has a diverse group of hosts and a close relation with the epithelial tissue of the respiratory and gastrointestinal tract systems (Wilson and Ho, 2013). Furthermore, its causes losses by the morbidity and mortality in all the domestic and wild animals, such as hemorrhagic septicemia in buffaloes and cattle, snuffles in rabbits, avian cholera in chickens, and atrophic rhinitis in swine (Petrova et al., 2017; Wilson and Ho, 2013; Boyce et al., 2010). Pasteurella multocida is a causative agent of Upper Respiratory Tract Disease (URTD), which affects a large range of different animal species, including cattle, swine, canines, fowl, and rabbits (Boyce et al., 2010; Hotchkiss et al., 2011; Wilson and Ho, 2013; Ahmad et al., 2014). However, clinical manifestations of the disease vary from respiratory problems ranging from persistent upper respiratory irritation that is asymptomatic or mild even to acute pneumonia.

			Pasteurellosis is the most common bacterial illness on commercial rabbit farms, and Pasteurella multocida is commonly endemic in rabbit colonies (Jaglic et al., 2004; Stahel et al., 2009; Ferreira et al., 2012). Pasteurella multocida has been classified on the basis of serogroups; the majority of its pathogenicity is associated with genes that are regularly distributed among the different strains that affect the different hosts depending on the base of 16 capsular antigens (A, B, D, E, and F), somatic lipopolysaccharide antigen-based serotypes, and they show considerable variation in the incidence of these bacteria among various hosts, seasonal or associated with disease (Townsend et al., 2001). Pasteurella multocida serogroup F was initially identified in turkeys in the United States, and this serogroup is solely linked to avian hosts and poultry-related diseases like fowl cholera (Rimler and Rhoades, 1987). Pasteurellosis in rabbits is mostly caused by the capsular type A (Amico et al., 2022). While capsular type A is globally predominant in rabbits, outbreaks associated with other serotypes, such as type B2, pose an emerging threat to rabbit production, necessitating targeted pathological evaluations (Katoch et al., 2015). Consequently, the most common type of pasteurellosis in rabbits is respiratory illness, which is also the leading cause of sickness and mortality on farms. Pasteurella multocida strains show a wide range of clinical signs, such as, otitis interna, conjunctivitis, genital infection, meningitis, respiratory distress, and abscess formation in the body at different sites (Asran et al., 2016). Furthermore, the most common bacterial infection found in rabbits is Pasteurella multocida, with prevalence estimates ranging from 7% to nearly 100% (Stahel et al., 2009). This bacterium species can be carried asymptomatically but acts as primary pathogen in rabbit colonies, causing upper respiratory tract infection (Giordano et al., 2015). In addition, rabbits die mostly from respiratory disorders, which are commonly caused by bacterial infections. It has been reported that induction of intramuscular Pasteurella multocida in rabbits causes marked inflammation in the respiratory system, leading to pneumonia, congestion, mild to moderate hemorrhages, and edema and fibrin deposition in the chest cavity in 4 to 8 weeks age rabbits. While, more than 8 months older rabbits do not show any obvious clinical signs (Katoch et al., 2015).

			The disease Pasteurellosis in rabbits is controlled through antibiotic therapy and the slaughter of diseased animals (Harcourt-Brown, 2009). However, treating infected animals does not completely eliminate the infection, instead, it primarily reduces clinical indications or delays the appearance of the infection (Nowland et al., 2015). Therefore, it is important to evaluate the challenge strain’s morbidity and mortality, observe the clinical signs and gross necropsy pathological lesions produced by this strain in rabbits, and further, to evaluate the efficacy of the different antibiotics currently available in the market.

			Although enrofloxacin (a broad-spectrum fluoroquinolone that inhibits bacterial DNA gyrase) and ceftiofur sodium (a third-generation cephalosporin that inhibits cell wall synthesis) are frequently utilized off-label in clinical veterinary practice to manage respiratory outbreaks, their comparative in vivo therapeutic efficacy and clinical-pathological protection against acute experimental infection with capsular type B2 in rabbits remain unexplored. Evaluating these two distinct mechanistic classes side-by-side is essential to establish targeted therapeutic protocols against emerging non-type-A pasteurellosis outbreaks. Therefore, in the present study, an investigation was conducted in order to reveal the effects of antibiotics in experimentally induced Pasteurella multocida rabbits. The aims of this study were (1) to assess the clinical signs and gross pathological lesions produced by induced Pasteurella multocida type B2 in rabbits, and (2) to determine the in-vivo efficacy of various enrofloxacin and ceftiofur sodium antibiotics against the infection.

			Materials and Methods

			Experimental design

			The experiments were conducted in the laboratory environment. A total of 24 healthy rabbits (age 4–6 weeks) were purchased from the local market of Tandojam. All rabbits were kept in separate cages for one week to acclimatize to the condition and were provided feed and water adlibitum. Rabbits were assigned to three experimental groups (A, B, and C; n=8/group) using a computer-generated simple randomization sequence to ensure baseline comparability in body weight and sex distribution across groups. Group A was kept as an untreated positive control group, while Group B and Group C were treated with enrofloxacin and ceftiofur sodium, respectively. The sample size of 8 rabbits per group was selected in accordance with the 3Rs principles (Reduction, Refinement, Replacement) for ethical animal experimentation. A post-hoc power analysis using G*Power software (v3.1.9.7) based on observed mortality rates confirmed that n=8 per group provided a statistical power (1 − β) exceeding 0.82 at α = 0.05.

			Bacterial strain, experimental infection and clinical examination

			Pasteurella multocida type B2 strain was obtained from Vaccine Production Unit (VPU), Central Veterinary Diagnostic Laboratory (CVDL), Tandojam, Sindh, Pakistan. The strain was cultured on 5% sheep blood agar at 37 °C for 24 h. A bacterial suspension was prepared in sterile physiological saline and adjusted to approximately 4 × 10⁸ CFU/mL using McFarland standard No. 1. All the rabbits were confirmed to be clinically healthy and free of Pasteurella multocida prior to the experiment. Each rabbit then received an intramuscular injection of 0.25 mL/kg body weight containing 10⁶ CFU of live bacteria. The rabbits were monitored at least twice daily for clinical signs and time-related changes. All rabbits challenged with Pasteurella multocida were monitored daily for feed and water consumption after the inoculation. Clinical manifestations like, respiratory distress, conjunctivitis, septicemia, fever, anorexia and depression were observed in all groups. Prior to in vivo inoculation, the challenge strain was verified as capsular type B2 via multiplex PCR as described previously (Townsend et al., 2001). In vitro antimicrobial susceptibility testing was performed using the Kirby-Bauer disk diffusion method on Mueller-Hinton agar supplemented with 5% sheep blood according to CLSI guidelines. Pre-exposure freedom from P. multocida was confirmed by collecting deep nasal swabs from all rabbits during acclimatization, which were plated onto sheep blood agar and found negative for bacterial growth. Intramuscular inoculation (0.25 mL/kg body weight containing 10⁶ CFU) was chosen to provide a precise and standardized systemic bacterial challenge across all animals.

			Postmortem examination

			Necropsies and pathological evaluations were performed on all rabbits that died during the study by a veterinary pathologist who was blinded to the treatment group allocations. Gross pathological lesions of the carcass and major internal organs (lungs, liver, stomach, intestine, and kidneys) were evaluated using a standardized semi-quantitative scoring scale: 0= Normal (no visible lesions); 1= Mild (localized congestion/edema, <25% organ involvement); 2= Moderate (diffuse congestion, 25–50% involvement); 3= Severe (extensive consolidation, hepatization, or multifocal necrosis/hemorrhage, >50% involvement).

			Efficacy of enrofloxacin and ceftiofur sodium

			Antibiotic therapy was initiated exactly 24 hours post-inoculation upon the onset of clinical pyrexia (body temperature ≥ 104 °F) and early systemic signs. Group B received enrofloxacin at 5 mg/kg body weight intramuscularly once daily (q24h) for 5 consecutive days. Group C received ceftiofur sodium at 2.2 mg/kg body weight intramuscularly once daily (q24h) for 5 consecutive days. Group A served as the untreated positive control receiving intramuscular sterile physiological saline (0.25 mL/kg). Treatment efficacy was evaluated by recording clinical signs, body temperature, mortality rate, and gross postmortem lesion scores as described by Hassan et al. (2016).

			Data analysis

			Statistical analyses were conducted using SPSS version 25.0 and GraphPad Prism version 9.0. Repeated physiological parameters (temperature, respiration rate, heart rate) over time were analyzed using a Two-Way Repeated-Measures Analysis of Variance (RM-ANOVA), with Treatment Group as the between-subject factor and Time as the within-subject repeated factor. Sphericity was evaluated using Mauchly’s test. Pairwise post-hoc comparisons were conducted using Tukey’s Honest Significant Difference (HSD) test, reporting mean differences and 95% confidence intervals (95% CI). Animal survival distributions were analyzed using Kaplan-Meier survival curves, and group differences were evaluated using the Log-rank (Mantel-Cox) test. Proportional mortality rates were compared using Fisher’s exact test. Statistical significance was set at p < 0.05.

			Results

			Baseline and post-inoculation clinical parameters

			In vitro antimicrobial susceptibility testing confirmed that the challenge strain was susceptible to ceftiofur sodium (inhibition zone: 28 mm) and moderately susceptible to enrofloxacin (inhibition zone: 19 mm). Prior to experimental infection, all 24 rabbits across the three groups (A, B, and C) exhibited physiological parameters within the physiological norm for baseline body temperature, respiration rate, and heart rate (Table 1). Following the intramuscular inoculation with Pasteurella multocida type B2, a significant physiological derangement was observed across all cohorts. Group A (untreated control) manifested severe hyperthermia, reaching a peak mean body temperature of total of 106 °F (Table 1). Concurrently, pronounced respiratory and cardiovascular distress was recorded, with the maximum acceleration in respiration rate (101 breaths/min) and heart rate (204 beats/min) peaking in group B (Table 1).

			Clinical signs observed in rabbits after the inoculation of Pasteurella multocida

			All the rabbits had shown clinical signs after the 24 h of inoculation of Pasteurella multocida. Clinical signs including depression, fever, anorexia, oral mucous secretions, and nasal discharge, were observed across the cohorts (Table 2).

			Post-treatment effect of enrofloxacin and ceftiofur sodium in induced rabbits

			All the rabbits developed clinical parameters related to septicemia on the second day. Enrofloxacin treatment was started, and group B rabbits showed gradual improvement in appetite, body temperature, respiration rate, and heart rate on the 5th and 6th days (Supplementary Table S1). Furthermore, all the rabbits of group C were treated with ceftiofur sodium and showed improvement in appetite, body temperature, respiration rate, and heart rate on the 4th and 5th days (Supplementary Table S2).

			Table 1: Mean values of body temperature, respiration rate and heart rate of rabbits before and after the induction of Pasteurella multocida.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Group of rabbits

						
							
							Before induction (mean±SD)

						
							
							After induction (mean±SD)

						
					

					
							
							Temperature °F

						
							
							Respiration rate/minute

						
							
							Heart rate/minute

						
							
							Temperature °F

						
							
							Respiration rate/minute

						
							
							Heart rate/minute

						
					

					
							
							A

						
							
							101.9 ± 0.7

						
							
							36.0 ± 2

						
							
							152 ± 5

						
							
							105 ± 1.0

						
							
							85± 10

						
							
							190±12.0

						
					

					
							
							B

						
							
							101.1±0.6

						
							
							38±3

						
							
							153±4

						
							
							105±0.8

						
							
							90±11

						
							
							192±.12.0

						
					

					
							
							C

						
							
							101.3±1.5

						
							
							38±4

						
							
							154±4

						
							
							104±0.5

						
							
							90±9

						
							
							192±10.0

						
					

				
			

			Table 2: Clinical signs observed in infected rabbits after induction of Pasteurella multocida.

			
				
					
					
					
				
				
					
							
							Groups

						
							
							Clinical signs

						
							
							No: infected rabbits showed clinical signs (%)

						
					

					
							
							A (n=8)

						
							
							Increased respiratory rate, body temperature, and heart rate, depression, fever, anorexia, mucous discharge from the mouth, and nasal discharge.

						
							
							100

						
					

					
							
							B (n=8)

						
							
							Increased respiratory rate body temperature, and heart rate, depression, fever, anorexia, mucous discharge from the mouth, and nasal discharge.

						
							
							100

						
					

					
							
							C (n=8)

						
							
							Increased respiratory rate body temperature, and heart rate, depression, fever, anorexia, mucous discharge from the mouth, and nasal discharge.

						
							
							100

						
					

				
			

			Table 3: Statistical summary and comparative therapeutic efficacy of enrofloxacin and ceftiofur sodium on rectal temperature in rabbits infected with Pasteurella multocida type B2.

			
				
					
					
					
					
					
				
				
					
							
							Experimental Cohorts

						
							
							Baseline temperature °F (Pre-infection)

						
							
							Peak infection temperature °F (Day 2)

						
							
							Post treatment recovery Phase (°F) (Day 5)

						
							
							Statistical significance (p-value)

						
					

					
							
							Group A (Untreated control)

						
							
							101.4 ± 0.3°F

						
							
							106.0 ± 0.5 °F

						
							
							– (100% Mortality by Day 4)

						
							
							P < 0.01 (vs. Baseline)

						
					

					
							
							Group B (Enrofloxacin)

						
							
							102.5 ± 0.3 °F

						
							
							105.8 ± 0.4 °F

						
							
							102.7 ± 0.3 °F (Gradual recovery)

						
							
							P < 0.05 (vs. Day 2)

						
					

					
							
							Group C (Ceftiofur Sodium)

						
							
							102.2 ± 0.4 °F

						
							
							105.9 ± 0.3 °F

						
							
							101.6 ± 0.2 °F (Accelerated recovery)

						
							
							P < 0.01 (vs. Day 2)

						
					

				
			

			Clinical parameters observed in positive control Group-A rabbits

			After the inoculation of Pasteurella multocida, all the rabbits showed deterioration in their health and became severely ill, showing pyrexia, anorexia, and an increase in eye and nasal secretions. Later, all the rabbits died on the 4th day after the induction of Pasteurella multocida, as depicted in (Supplementary Table S3).

			Comparative therapeutic efficacy and overall summary

			The overall comparative analysis of the experimental cohorts demonstrated that post-challenge, ceftiofur sodium (Group C) showed a substantially faster and more pronounced therapeutic response compared to enrofloxacin (Group B) (p < 0.05), with parameters returning to normal baseline thresholds much earlier. Conversely, the untreated positive control (Group A) sustained a progressive clinical decline, leading to 100% mortality by day 4th. A comprehensive summary of the baseline values, peak infection metrics, and post-treatment recovery timelines across all experimental groups is systematically detailed in (Table 3).

			Mortality and survival analysis

			The mortality rate observed in the rabbit groups (A, B, and C) induced by Pasteurella multocida, especially in positive control group A, where the highest mortality rate of 100% was observed, followed by Group B (75%) and Group C (37.5%) (Figure 1). Kaplan-Meier survival analysis demonstrated significant differences in survival trajectories among the groups (Log-rank χ²= 11.42, p= 0.0033). Ceftiofur sodium treatment (Group C) significantly extended median survival time compared to both the untreated control Group A (p < 0.001) and the enrofloxacin-treated Group B (p= 0.041).

			Postmortem findings

			Postmortem gross lesions in infected rabbits inoculated by Pasteurella multocida type B were observed in all dead rabbits of group A, B, and C. All rabbits demonstrated lesions related to septicemia and characterized by vascular changes such as eye, nasal mucosa, mouth, pharynx, and larynx, which were observed to be mildly to severely congested and presented increased secretions, intracapillary hemorrhage; they were also congested, trachea had shown multifocal white necrotic patches. The diaphragm had mild congestion; the lungs had shown severe congestion and edema, and the heart had shown pericarditis. The stomach and intestine were empty, and the walls were mildly congested; the kidney and liver had shown diffuse congestion. All of the infected rabbits’ lymph nodes were moderately swollen and black in color, and the spleen was found to be normal to mildly enlarged in size (Figure 2).
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			Figure 1: Comparison of mortality and efficacy rates across treatment groups.

			Macroscopic evaluation of target organs (lungs, liver and kidneys)

			Gross pathological examination of the lungs revealed severe acute vascular congestion and moderate to severe bilateral diffuse pulmonary edema in dead rabbits across all groups. Lungs failed to collapse upon thoracotomy and presented a dark-red to distinct hepatized appearance, consistent with acute exudative pneumonia. This severe pulmonary consolidation and

			[image: ]

			Figure 2: Post-mortem examination lesions of Pasteurella multocida-infected rabbits.
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			Figure 3: Rabbit’s gross pathological lesions on the lungs infected with Pasteurella multocida.
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			Figure 4: Gross pathological lesions in the liver of infected rabbits showing severe congestions, pinpoint hemorrhages and enlargement. Groups (A, B, and C).

			diffuse congestion across the cohorts are clearly visualized in the panel layout of (Figure 3). The pathological examination of the liver in infected rabbits confirmed severe, diffuse passive congestion, marked hyperemia and widespread petechial (pinpoint) hemorrhages distributed across the subcapsular hepatocytes. Variable degrees of hepatomegaly were consistently observed. The gallbladder in affected rabbits was notably distended, congested, and showed a deep yellowish-green discoloration. These significant pathological changes and widespread congestion are detailed across the experimental groups in (Figure 4). Structural alterations in both the left and right kidneys were characterized by mild-to-severe diffuse cortical and medullary congestion. The kidneys exhibited bilateral organ enlargement (nephromegaly) at the time of death and were severely engorged. These macroscopic pathological findings of diffuse renal congestion and enlargement are detailed in (Figure 5). Furthermore, blinded macroscopic scoring showed significantly higher pulmonary lesion scores in untreated Group A (mean score: 2.88 ± 0.13) compared to Group B (1.88 ± 0.23) and Group C (1.12 ± 0.22; p < 0.05). Hepatic and renal congestion scores followed a similar pattern, with Group C exhibiting lower lesion severity scores relative to Group B and Group A.
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			Figure 5: Gross pathological lesions of kidneys showing mild to severe diffuse congestion and enlargement in infected rabbits. Groups (A, B, and C).

			Discussion

			The purpose of this study was to evaluate the pathogenicity and clinical signs produced by induced Pasteurella multocida type B2 strain in rabbits and to assess the in vivo therapeutic efficacy of two commonly used antibiotics, enrofloxacin and ceftiofur Sodium. The findings demonstrated that the challenge strain was highly virulent, inducing acute and fatal septicemia. While antibiotic intervention reduced mortality, a significant difference in efficacy was observed between the two treatments, with ceftiofur sodium proving superior to enrofloxacin under the experimental conditions. 

			The intramuscular challenge with Pasteurella multocida type B2 induced a rapid and consistent disease course. Within 24 h post-inoculation, rabbits showed a suite of clinical signs characteristic of acute pasteurellosis, including, pyrexia, tachycardia, tachypnea, severe mucopurulent oculonasal discharge, and terminal dyspnea. This rapid onset and symptom profile are consistent with previous reports of experimental Pasteurella multocida infection in rabbits, underscoring its role as a primary pathogen capable of causing acute systemic illness (Jaglic al., 2006). The high mortality rate (100%) in the infected, untreated control group (A) within seven days confirms the acute septicemic nature of the infection, leading to respiratory failure and endotoxemia, as reported by (Vigneshwar et al., 2020).

			Post-mortem examination revealed gross pathological lesions that further delineated the disease’s pathogenesis. The most prominent findings were confined to the respiratory system and included severe congestion and hemorrhages of the upper respiratory mucosa, marked pulmonary consolidation with red hepatization, and fibrino-purulent pleuritis. Systemic manifestations, such as diffuse hepatic congestion, were also noted. This constellation of lesions particularly the severe, consolidated pneumonia and pleuritis is a hallmark of acute Pasteurella multocida septicemia and aligns closely with pathological descriptions in other studies (Katoch et al., 2015). The absence of significant splenic lesions suggests an acute, fulminant disease course without the chronic, abscess-forming progression sometimes associated with other serotypes.

			The main experimental findings of the current study highlighted a significant differential efficacy between two tested antibiotics. Treatment with enrofloxacin (Group B) resulted in a high mortality rate of 75% (25% efficacy), indicating moderate protective effect under this acute challenge model, while ceftiofur sodium (Group C) demonstrated significantly greater efficacy, with mortality rate of 37.5% (62.5% efficacy). This indicates that ceftiofur sodium was more effective in reducing mortality under this acute challenge model. However, the lower than expected efficacy of ceftiofur sodium is noteworthy. This finding aligns with general trends of varying antimicrobial susceptibility in clinical isolates (Ferreira et al., 2012) and is also comparable to the efficacy variations previously reported in rabbit models under acute bacterial challenge (Alam et al., 2018).

			It is highlighted that Pasteurella multocida is a highly pathogenic bacteria and causes acute disease and high mortality in sensitive animals; therefore, in cattle and buffalo, a mass vaccination program should be completed before the rainy season. Further, the study may be carried out on a molecular level on the Pasteurella multocida organism to find out the antibiotic resistance. Farmers’ awareness programs should be started on the disease losses and effectiveness of the treatment with ceftiofur sodium. Therefore, further studies will be required in the future to evaluate whether this bacterium may have an impact on the entire animal.

			It should be noted, although the sample size (n= 8 per group) provided sufficient statistical power to detect significant differences in mortality and clinical recovery, larger cohorts will provide further precision regarding therapeutic effect sizes. Additionally, parenteral injection served as a controlled challenge model but does not replicate natural aerosol transmission. Future pharmacokinetic and pharmacodynamics (PK/PD) studies in field settings are recommended to further optimize dosing schedules.

			Conclusion

			In conclusion: (1) Pasteurella multocida type B2 is highly pathogenic in young rabbits, inducing rapid mortality and widespread respiratory consolidation; (2) under these experimental conditions, ceftiofur sodium demonstrated higher therapeutic protection (62.5% survival) and faster clinical recovery compared to enrofloxacin (25.0% survival); and (3) prompt antibiotic administration mitigates gross pathological organ damage. These findings suggest ceftiofur sodium as an effective candidate for managing acute pasteurellosis outbreaks, though field validation remains recommended.
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Abstract | Pasteurella multocida is an economically vital veterinary pathogen that affects a wide range of animal
hosts and causes diseases with major economic effects. This bacterium causes pasteurellosis, a fatal disease in
rabbits that is a leading cause of death and a significant contributor to economic losses in rabbit production.
However, the i vivo response of antibiotics enrofloxacin and ceftiofur sodium against experimentally induced
Pasteurella multocida type B2 infection in rabbits remains unclear. Therefore, this study was conducted to
assess the gross pathological lesions, clinical findings, and iz wivo response of enrofloxacin and ceftiofur
sodium against induced Pasteurella multocida in rabbits. Twenty-four rabbits were divided into three equal
groups: untreated control (A), treated with enrofloxacin (B), and treated with ceftiofur sodium (C). All
infected rabbits highlighted signs such as respiratory distress, depression, and fever. Mortality was highest
in the untreated group (100%), followed by the enrofloxacin group (75%), and lowest in the ceftiofur group
(37.5%). Ceftiofur sodium demonstrated higher treatment efficacy (62.5%) compared to enrofloxacin (25%).
Pathological findings revealed severe organ congestion and respiratory tract damage. Therefore, Pasteurella
mulfocida was found to be highly pathogenic to rabbits, and ceftiofur sodium demonstrated greater efficacy
than enrofloxacin in treating the infection.
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). Furthermore, rabbits are
extremely vulnerable to multiple infections due to the
R;abbit production provides both a source of serious adverse effects on the rabbit industry and a

income and meat, which serves as human food range of economic losses ( H

and is a rich source of animal-origin protein ( ). However, Pasteurella
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