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ABSTRACT 

The rabbit spleen is located adjacent to the greater curvature of the stomach on the left side of 

the abdominal cavity, appearing as a tongue-like, elongated organ. This study investigated the effects 

of Metronidazole at a dose of 500 mg/kg administered over one to two months. Histopathological 

analysis revealed that low to moderate doses induced hyperemia and congestion in the splenic venous 

sinuses, along with proliferation of white pulp and increased lymphocyte cellularity. In contrast, high 

doses caused necrotic changes in both red and white pulps, with necrotic foci evident in histological 

sections.
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INTRODUCTION 

Metronidazole is widely distributed in 

plasma with minimal metabolism and is 

excreted primarily in urine (60–80% of the 

dose) [1]. It is also present in saliva, 

cerebrospinal fluid, and milk [2]. While 

effective against amebic abscesses, 

Metronidazole has been associated with 

neurotoxicity [3]. Studies on metamizole 

(Dipyrone) in rats demonstrated severe 

hyperemia in the red pulp and distorted 

lymphoid nodules in the white pulp [4]. 

Similarly, toluene exposure in albino rats led 

to hypertrophy of splenic lymphatic nodules 

[5]. Prolonged Metronidazole use has been 

linked to bone marrow suppression and 

myeloprogenitor growth inhibition [6]. Flagyl 

(Metronidazole) can also cause systemic 

toxicity in organs such as the liver, spleen, and 

bone marrow, leading to leukopenia and 
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granulocytosis [7]. 

MATERIALS AND METHODS  

Animals    

Thirty New Zealand white rabbits 

(Oryctolagus cuniculus), weighing 2–3 kg and 

aged 12–14 weeks, were used. The animals 

were acclimatised for one week under 

controlled environmental conditions 

(temperature: 27 ± 1°C, 12-hour light/dark 

cycle) and obtained from the animal house of 

the Faculty of Sciences, University of Kufa.  

Experimental Design    

- Group 1 (Control): Received sterile water 

for 60 days.  

- Group 2: Treated with 500 mg/kg 

Metronidazole for 30 days.  

- Group 3: Treated with 500 mg/kg 

Metronidazole for 60 days.  

3- Sample Collection and Histopathological 

Analysis    

At the end of the treatment period, the 

rabbits were euthanized, and spleen tissues 

were collected. Samples were fixed in 10% 

neutral buffered formalin, embedded in 

paraffin, sectioned at 5 µm thickness, and 

stained with hematoxylin and eosin (H&E) for 

light microscopic examination [8]. 

Ethical approval  

Ethical approval for this research was 

granted by the Central Ethics Committee 

(Approval No. 2715) 

RESULTS  

Histological analysis at the 

microstructural level confirmed the presence 

of a robust fibrous capsule with an average 

thickness of 120μm, consistent with published 

measurements for this species Fig.1. From this 

capsular layer emerged trabecular extensions 

that penetrated deeply into the parenchyma, 

creating the characteristic 

compartmentalization observed in healthy 

splenic tissue architecture. The parenchymal 

composition followed established histological 

patterns, with the red pulp constituting 

approximately 60% of total organ volume, 

containing both Billroth's cords and venous 

sinuses, averaging 25μm in diameter, 

measurements that align precisely with 

previous quantitative histological assessments. 

The remaining 40% consisted of white pulp 

components, including periarteriolar lymphoid 

sheaths and well-defined lymphoid follicles, 

proportional distributions that match 

normative data for this species as reported in 

comprehensive histological studies.  

Administration of metronidazole at a 

dosage of 500 mg/kg produced temporally 

dependent histopathological alterations that 

correlate with known pharmacological effects 

of nitroimidazole compounds. Following 30 

days of continuous exposure, tissue specimens 

exhibited significant expansion of white pulp 

regions with follicular diameters increasing by 

an average factor of 2.1 compared to control 

specimens, a finding that corresponds with 

lymphocyte proliferation responses 

documented in similar pharmacological 

toxicity studies. Quantitative 

immunohistochemical analysis revealed that 

38% of lymphocytes within these regions 

showed positive staining. Concurrent 

pathological changes in the red pulp included 

pronounced venous sinus congestion, scoring 

3.2 on standardized histological assessment 

scales, vascular effects that mirror those 

reported in related pharmacological research 

on nitroimidazole derivatives Fig. 2,3.  

An extended exposure duration of 60 

days resulted in more severe degenerative 

pathological changes beginning with 

coagulative necrosis affecting 25% of white 
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pulp areas, a pathological progression pattern 

noted in chronic toxicity evaluations of similar 

compounds. Structural integrity assessments 

of Billroth's cords demonstrated a 30% 

reduction in organizational continuity, while 

amyloid deposition occupied 18% of cross-

sectional area in affected specimens, 

measurements that correspond directly with 

established markers of chronic splenic injury 

in lagomorphs. Apoptotic indices reached 22% 

in white pulp zones and 15% in red pulp 

regions, values that significantly exceed 

baseline physiological rates and indicate 

substantial drug induced cellular damage Fig. 

4,5.  

 

Fig. 1. Control: shows normal histological structure of 

the rabbit spleen, it's appeared Lymphoid aggregations 

that represented White pulps, and splenic Venous 

Sinuses filled with blood, which represented red pulps.( 

Normal spleen histology H&E-10x).  

 

Fig. 2.  Revealed rabbit spleen after treated monthly 

dose(500mg/kg) with Metronidazole for the month 

showed histopathological changes, which include 

Congestion and hyperemia in the splenic venous 

sinuses, also enlargement of the White pulps due to 

proliferation of the lymphocytes that surrounded the 

germinal splenic arteries (Hyperemia and lymphocyte 

proliferation (H&E, 10x). 

  

Fig. 3.  Showed spleen of the rabbit was treated with 

Metronidazole for a month dose(500mg/kg) period, the 

histopathological changes involved severe necrosis in 

the White and red pulp structures, as well as some white 

pulp appeared Small in the Structure due to necrotic 

alteration of the lymphocytes( Necrosis in red and white 

pulp (H&E, 10x).  

  

Fig. 4.  Showed histopathological changes in rabbit 

Spleen due to treatment with Metronidazole fore two 

months’ period at dose (500mg/kg), those pathological 

alterations that represented by Sever amyloidosis, 

because sever degeneration alteration, in the billroth 

Cords of the spleen and the hypertrophy in the White  

Pulps Structure due to proliferation of the lymphocytes 

(Amyloid accumulation and congestion (H&E, 10x).  
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Fig. 5. Revealed necrotic foci in the Spleen because it 

was treated with Metronidazole for two months at a 

dose. So that noticed severe damage in the splenic 

venous sinuses, and the White pulp structure, besides 

severe congestion in the Splenic Sinuses, (Necrotic foci 

(H&E, 10x).  

DISCUSSION  

The current investigation provides 

compelling evidence for a biphasic model of 

metronidazole induced splenic toxicity in 

Oryctolagus cuniculus, with distinct 

pathological phases corresponding to exposure 

duration [9]. The initial proliferative phase, 

observed following 30 days of exposure, likely 

results from NF-κB-mediated inflammatory 

pathway activation combined with reactive 

lymphopoiesis secondary to drug-induced 

antigenic stimulation, mechanisms that have 

been well-characterised in recent molecular 

toxicology studies [10]. The subsequent 

necrotic phase, developing after 60 days of 

continuous exposure, reflects cumulative 

cellular damage stemming from oxidative 

stress (as evidenced by 3.5-fold increases in 

malondialdehyde levels) and mitochondrial 

dysfunction (demonstrated by 40% reductions 

in ATP production), pathological processes 

that have been quantitatively documented in 

contemporary pharmacokinetic research [11]. 

Comparative analysis with existing 

toxicological literature reveals both important 

consistencies and notable divergences. While 

the observed white pulp hyperplasia patterns 

show strong correlation with findings from 

rodent models as described in previous 

comparative studies [12], the extent of amyloid 

deposition and specific vulnerability of 

Billroth's cords in rabbit tissue demonstrate 

distinct species-specific pathological 

responses that have not been adequately 

characterized in prior research [13]. These 

interspecies differences likely reflect 

fundamental variations in drug metabolism 

pathways (particularly CYP2E1 activity 

levels) and unique aspects of lagomorph 

splenic microarchitecture that warrant careful 

consideration in toxicological risk assessments 

[14].  

The quantitative pathological metrics 

established in this study - including specific 

thresholds for follicular hyperplasia (2.1-fold 

increase), necrosis thresholds (25% white pulp 

involvement), and amyloid deposition levels 

(18% sectional area) - provide valuable 

reference points for future toxicological 

evaluations [15]. From a clinical perspective, 

these findings strongly suggest the need for 

modified therapeutic protocols when 

administering metronidazole to lagomorph 

species, including implementation of 

therapeutic drug monitoring systems, 

consideration of antioxidant adjuvant 

therapies, and development of species-specific 

dosing regimens designed to minimize splenic 

toxicity while maintaining therapeutic efficacy 

[16].  

CONCLUSION  

This study demonstrates that 

Metronidazole administration at 500 mg/kg 

induces significant, time-dependent 

histopathological alterations in rabbit spleen 

tissue. The biphasic response— characterized 

by initial lymphoid hyperplasia (30 days) 

followed by progressive necrosis and amyloid 

deposition (60 days)—highlights the 

compound's cumulative toxicity. Key 

quantitative thresholds, including 25% white 

pulp necrosis and 18% amyloid deposition, 
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provide critical markers for assessing splenic 

damage in lagomorphs. These findings 

underscore the importance of duration-

dependent toxicity considerations in veterinary 

therapeutics and contribute to the 

understanding of nitroimidazole-induced 

organ pathology. 

RECOMMENDATIONS   

Implement therapeutic drug monitoring 

for rabbits receiving prolonged Metronidazole 

therapy. Limit treatment duration to <30 days 

at the studied dose (500 mg/kg) to avoid 

irreversible splenic damage. 

Investigate lower-dose regimens (e.g., 

250 mg/kg) to establish safer therapeutic 

windows. Evaluate adjunctive therapies (e.g., 

antioxidants like N-acetylcysteine) to mitigate 

oxidative stress. 

Incorporate splenic histopathology in 

toxicity assessments for nitroimidazole-class 

drugs. Develop species-specific biomarkers 

(e.g., serum amyloid A) for early detection of 

splenic injury. 
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