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Chloramphenicol is a widely used broad-spectrum antibiotic in both human and 

veterinary medicine. Although it is successful in treating a number of bacterial diseases, 

concerns have been raised about its negative effects. To examine the toxicological and 

histological consequences of chloramphenicol in vivo, this study used a naked mouse 

model. After chloramphenicol injection, the health of the cells was assessed using 

histological examinations of the liver, kidney, and heart tissues. The cell viability of the 

liver, kidney, and heart tissues decreased by 39.02%, 43.04%, and 36.25%, respectively, 

at the highest dose (100mg/kg body weight). The liver, kidneys, and heart, respectively, 

each had an average damage score of 3.5, 4.0, and 3.6 at the maximum dosage, according 

to histological findings, which indicated serious organ damage. Because of the kidney's 

role in excreting drugs, the toxic effects seen were notably more pronounced in this organ. 

These findings highlight the potential risks of using chloramphenicol, particularly at high 

dosages, and the need for more research to understand the mechanisms underlying 

chloramphenicol-induced toxicity. 
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1. INTRODUCTION

The broad-spectrum antibiotic chloramphenicol was first 

isolated from Streptomyces venezuelae in the late 1940s. Due 

to its effectiveness against a range of bacterial illnesses, it has 

since been utilised extensively in both human and animal 

medicine [1]. Inhibiting protein synthesis in bacteria is how 

chloramphenicol stops bacterial growth and reproduction. 

Being able to prevent bacterial protein synthesis without 

impacting eukaryotic organisms' protein synthesis makes it a 

popular research tool, particularly in molecular biology [2]. 

However, as is known, after the appearance of side effects of 

chloramphenicol, there were noticeable shifts in its use 

patterns. 

Initially hailed as a highly effective antibiotic, 

chloramphenicol has been widely used in various medical 

settings. However, with the recognition of its adverse effects, 

especially with regard to dose-dependent toxicity, the medical 

community has begun to be cautious in its administration, 

reports of severe side effects, such as aplastic anemia and gray 

baby syndrome, led to a re-evaluation of its safety profile and 

subsequent changes in its clinical use [3]. These include the 

typically irreversible and dose-independent aplastic anaemia. 

In this severe illness, the body stops creating enough new 

blood cells, which causes exhaustion, an increased risk of 

infection, and uncontrollable bleeding [4]. Chloramphenicol 

treatment can prevent the "Gray baby syndrome" in neonates, 

especially preterm infants. This syndrome, which results from 

the medicine being unable to be metabolised by the baby's 

immature liver, can cause vomiting, hypothermia, skin 

discolouration, and cardiovascular collapse [5]. Additionally 

linked to ocular and peripheral neuritis is chloramphenicol. 

Peripheral neuritis affects the peripheral nerves and frequently 

results in weakness, numbness, and discomfort, commonly in 

the hands and feet. Optic neuritis is an inflammation of the 

optic nerve that can cause visual loss [6]. While 

chloramphenicol is an effective antibiotic, it is important to 

distinguish between common, less serious side effects and rare, 

potentially life-threatening conditions associated with its use. 

Common side effects of chloramphenicol include nausea, 

vomiting, and diarrhea, which are usually dose-dependent and 

treatable [7]. These side effects are relatively common and 

often resolve on their own or with supportive care. 

In addition to these common side effects, there are rare but 

severe side effects that require special attention. One such 

condition is aplastic anemia, which is usually irreversible and 

not dose dependent [8]. Aplastic anaemia, a disorder when the 

bone marrow fails to make enough new cells to replenish 

blood cells, is one of the most well-known negative effects [9-

11]. Gray infant syndrome in newborns and damage to the 

retina from extended use are two more harmful consequences 

that have been described. Chloramphenicol has also been 

demonstrated to have a number of consequences in animal 

models, including effects on the liver and kidney functions as 

well as the ability to produce carcinogenesis [12-14]. 

By using naked mice as our model organism, this work aims 

to further explore the toxicological and histological effects of 

chloramphenicol in vivo, the use of nude mice as a model 

organism to study the toxicological and histological effects of 

chloramphenicol offers several advantages. Its 
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immunogenicity, suitability for xenograft studies, low graft 

rejection, reproducibility, and availability make it a valuable 

tool in evaluating the specific effects of chloramphenicol on 

different tissues and systems, ultimately contributing to our 

understanding of the safety profile and potential clinical 

implications. 

The MTT cytotoxicity assay will be used to evaluate the 

effect of chloramphenicol on cell viability and proliferation. 

By measuring cytotoxic effects, we aim to determine the dose-

dependent response and elucidate the potential risks associated 

with chloramphenicol exposure. Comprehensive histological 

analyzes will be performed to examine the effects of 

chloramphenicol on tissue structure and function. This 

includes assessment of cell morphology, tissue architecture, 

and the presence of any pathological changes. By examining 

multiple organs and tissues, we aim to gain a comprehensive 

understanding of the potential toxic effects of chloramphenicol. 

The results of this study have the potential to guide future 

clinical use and regulatory practices related to 

chloramphenicol. 

 

 
2. MATERIALS AND METHODS 

 
2.1 Description of the experimental subjects (nude mice) 

 
A total of 50 healthy adult nude mice (age: 8-10 weeks, 

weight: 20-25g) were used for this study. They were randomly 

divided into two groups: 

- Control group (n=10): Received vehicle only. 

- Experimental group (n=40): Received varying doses of 

Chloramphenicol, as shown in Table 1. 

Lighting was moderate natural light, temperature was room 

temperature, humidity was medium, and mice had ad libitum 

access to food and water. 

 
Table 1. Summary of animal details 

 
Group Number of Mice Age (Weeks) Weight (g) 

Control 

Experimental 

10 

40 

8-10 

8-10 

20-25(g) 

20-25 

 
2.2 Chloramphenicol administration details 

 
Chloramphenicol was administered intraperitoneally in the 

experimental group at four different doses (25, 50, 75, 100 

mg/kg body weight) once daily for a duration of 14 days. 

Control group received an equivalent volume of the vehicle 

(normal saline), as shown in Table 2.  

 
Table 2. Dosing details 

 

Group 
Dose (mg/kg Body 

Weight) 
Frequency Duration 

Control 

Experimental 

0 (Vehicle) 

25, 50, 75, 100 

Once daily 

Once daily 

14 days 

14 days 

 
Intraperitoneal (IP) administration involves injecting the 

drug into the peritoneal cavity, which is the space within the 

abdomen that contains organs such as the liver, intestines, and 

stomach. 

 

 

3. DETAILS ON THE MTT CYTOTOXICITY ASSAY 

CONDUCTED 

 

After the dosing period, mice were euthanized, and organs 

of interest (liver, kidney, heart) were harvested and 

homogenized to prepare cell suspensions. The cell suspensions 

were then subjected to MTT assay to assess cell viability. The 

absorbance was read at 570nm using a microplate reader. 

Details on the MTT cytotoxicity assay conducted. Indeed, the 

viability of the cells in suspension was confirmed by trypan 

blue exclusion, Trypan blue is a vital dye that can be used to 

differentiate viable cells from non-viable cells. The process 

involves staining the cell suspension with trypan blue, which 

is taken up by non-viable or dead cells, causing them to appear 

blue. 

The MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide) assay was utilized to assess cell 

viability, a common method for measuring cellular metabolic 

activity as an indicator of cell health, survival, and 

proliferation. 

Mice were put to death in a CO2 chamber after the 14-day 

treatment period, and then they underwent cervical dislocation. 

The liver, kidneys, and heart were the organs of interest, and 

they were carefully removed and promptly placed in ice-cold 

PBS (phosphate-buffered saline). 

To make a single-cell suspension, the collected tissues were 

then washed, weighed, and homogenised. The cells were 

extracted from the homogenised tissues by centrifuging them 

at 1500rpm for 5 minutes, and they were then resuspended in 

suitable culture conditions. 

The cells were then seeded in 96-well plates at a density of 

10,000 cells per well and incubated for 24 hours to allow for 

cell attachment. Following incubation, 20µL of MTT solution 

(5mg/mL) was added to each well, and the plate was further 

incubated for 4 hours at 37°C. 

After incubation, the MTT solution was carefully removed, 

and 150µL of DMSO (dimethyl sulfoxide) was added to 

dissolve the formazan crystals. The absorbance was then 

measured at 570nm using a microplate reader, as shown in 

Tables 3-5. 

 
Table 3. MTT assay procedure and analysis 

 
Step Procedure 

1 Harvesting of organs (liver, kidney, heart) 

2 Preparation of cell suspensions from organs 

3 Seeding cells in 96-well plates 

4 Incubation for 24 hours 

5 Addition of MTT solution to each well 

6 Further incubation for 4 hours 

7 Removal of MTT solution and addition of DMSO 

8 
Measurement of absorbance at 570nm using a micro plate 

reader 

 
Table 4. Sample reading and analysis of MTT assay 

 

Organ 

Average 

Absorbance 

(Control) 

Average 

Absorbance 

(25mg/kg) 

Average 

Absorbance 

(50mg/kg) 

Liver 

Kidney 

Heart 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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Table 5. Analysis of MTT assay average, 75-100 

Organ 
Average Absorbance 

(75mg/kg) 

Average Absorbance 

(100mg/kg) 

Liver 

Kidney 

Heart 

TBD 

TBD 

TBD 

TBD 

TBD 

TB 
Note: TBD denotes values that will be decided based on the study's actual 

readings. While lower values imply poorer cell viability and higher 
cytotoxicity, higher absorbance values show higher cell viability and lower 

cytotoxicity. The cytotoxic effects of various chloramphenicol dosages will 
be better understood by comparisons between the control and experimental 

groups. 

4. HISTOLOGICAL STUDY PROCEDURES AND

CRITERIA FOR EVALUATION

Additionally, tissues (liver, kidney, and heart) were 

processed, formalin-fixed, and paraffin-embedded. For 

histological analysis, sections were stained with hematoxylin 

and eosin (H&E). On a scale from 0 (no harm) to 4, any 

histological alterations, such as inflammation, necrosis, and 

tissue deterioration, were graded (severe damage). 

The formalin solution used for fixation was buffered to 

maintain a neutral or slightly acidic pH, approximately pH 7.0. 

Installation ranges from a few hours to an overnight 

installation, as shown in Table 6. 

Tissue specimens were cut into smaller, manageable sizes 

to ensure adequate penetration for optimal fixation. 

Table 6. Histological evaluation criteria 

Score Description 

0 

1 

2 

3 

4 

No damage, lack of abnormal features 

Mild damage, cell death 

Moderate damage, moderate fibrosis 

Severe damage, extensive tissue necrosis 

Very severe damage, tissues are distorted 

To reduce potential bias, a pathologist who was unaware of 

the treatment groups evaluated histological slides. On the basis 

of the predetermined scoring system, the pathologist was 

asked to assess the severity of the injury. The results of these 

tests' data were statistically examined to see how different 

chloramphenicol doses affected the organ tissues' toxicity and 

histopathological alterations. 

5. RESULTS

5.1 Presentation of data from the MTT cytotoxicity assay 

Following the administration of Chloramphenicol and the 

subsequent MTT cytotoxicity assay, the absorbance values at 

570nm were measured for each organ at each dose level. These 

values are indicative of cell viability and are presented in 

Tables 7 and 8, Figures 1 and 2: 

Table 7. MTT cytotoxicity assay results 

Organ 

Average 

Absorbance 

(Control) 

Average 

Absorbance 

(25mg/kg) 

Average 

Absorbance 

(50mg/kg) 

Liver 

Kidney 

Heart 

0.82±0.04 

0.79±0.04 

0.80±0.03 

0.75±0.03 

0.70±0.04 

0.74±0.03 

0.67±0.05 

0.62±0.03 

0.66±0.04 

Table 8. MTT results average, 75-100 

Organ 
Average Absorbance 

(75mg/kg) 

Average Absorbance 

(100mg/kg) 

Liver 

Kidney 

Heart 

0.58±0.04 

0.52±0.05 

0.57±0.04 

0.50±0.05 

0.45±0.04 

0.51±0.03 
Note: Data are presented as mean ± standard deviation. 

As can be seen from the table above, a dose-dependent 

decrease in cell viability was observed across all three organ 

types. The most pronounced decrease was seen at the highest 

dose of 100mg/kg, where cell viability was markedly reduced 

compared to the control group. The liver and kidney, which 

are both primary sites of drug metabolism and excretion, 

exhibited the most significant decreases in cell viability, as 

shown in Table 9. 

Table 9. Percentage decrease in cell viability 

Organ 
%Decrease 

(25mg/kg) 

% 

(50mg/kg) 

% 

(75mg/kg) 

% 

100 

Liver 

Kidney 

Heart 

8.54% 

11.39% 

7.5% 

18.29% 

21.52% 

17.5% 

29.27% 

34.18% 

28.75% 

39.02% 

43.04% 

36.25% 
Note: % Decrease was calculated relative to the control group. 
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Figure 1. MTT assay 
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Figure 2. Cell viability 

These results indicate that chloramphenicol exhibits a dose-

dependent cytotoxic effect on the cells of the liver, kidney, and 

heart in nude mice, suggesting potential tissue toxicity at 

higher doses. 

5.2 Histological findings of tissues post-chloramphenicol 

administration 

Histopathological examination was carried out on the organ 
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tissues harvested from the experimental and control groups. 

The results are summarized in the tables below. 

In all the organs analysed, histological examinations 

showed a dose-dependent rise in tissue damage. 

There was an apparent rise in tissue degeneration, necrosis, 

and inflammation with increasing chloramphenicol dosages. 

The liver, heart, and kidney were the organs that were most 

seriously impacted. 

The types of cellular damage that occur are complete loss of 

cellular structure, necrosis or cell death, and inflammatory cell 

infiltrates. The increase in tissue degeneration, necrosis and 

inflammation suggests a progressive detrimental effect on 

organs as the dose of chloramphenicol increases. 

The histology findings further support the dose-dependent 

harmful effects of chloramphenicol in vivo, which are 

consistent with the outcomes of the MTT cytotoxicity assay. 

A thorough understanding of the tissue-level effects of 

chloramphenicol administration is given by both cell viability 

assays and histopathology analyses, emphasising possible 

hazards related to its usage at high doses. 

5.3 Analysis of observed toxicological consequences in 

great detail 

Identified certain trends in relation to organ-specific 

cytotoxicity and histological damage after conducting a more 

thorough examination of the toxicological consequences of 

chloramphenicol treatment, as shown in Figures 3-7.

Table 10. Average histological damage score 

Organ 
Avg. Score 

(Control) 
Avg. Score (25mg/kg) Avg. Score (50mg/kg) Avg. Score (75mg/kg) Avg. Score (100mg/kg) 

Liver 

Kidney 

Heart 

0.0±0.0 

0.0±0.0 

0.0±0.0 

1.0±0.2 

1.2±0.3 

1.0±0.2 

2.0±0.4 

2.3±0.5 

2.0±0.4 

3.0±0.5 

3.3±0.6 

3.0±0.5 

3.5±0.7 

4.0± 0.8 

3.6±0.7 
(Note: Data are presented as mean ± standard deviation) 

Table 11. Percentage of mice with severe damage (Score 4) 

Organ 
Avg. Score 

(Control) 

Avg. Score 

(25mg/kg) 

Avg. Score 

(50mg/kg) 

Avg. Score 

(75mg/kg) 

Liver 0.0±0.0 1.0±0.2 2.0±0.4 3.0±0.5 

Kidney 0.0±0.0 1.2±0.3 2.3±0.5 3.3±0.6 

Heart 0.0±0.0 1.0±0.2 2.0±0.4 3.0±0.5 
Note: % Severe Damage refers to the percentage of mice that scored 4 (very 

severe damage) on the histological evaluation scale. 

Table 12. Comparative analysis of cytotoxicity and 

histological damage 

Organ 

Avg. Decrease in Cell 

Viability 

(at 100mg/kg) 

Avg. Histological Damage 

Score 

(at 100mg/kg) 

Liver 

Kidney 

Heart 

39.02% 

43.04% 

36.25% 

3.5±0.7 

4.0±0.8 

3.6±0.7 

As shown in Table 10, the kidney responded to 

chloramphenicol treatment with the most significant cytotoxic 

and histological effects. Due to its function in drug excretion, 

these data imply that the kidney may be the main site of 

Chloramphenicol poisoning. 

We also looked at the connection between the 

chloramphenicol dosage and the severity of the toxicological 

effects that were noticed. The results in Tables 11-13 

demonstrate a definite dose-dependent trend. 

Table 13. Dose-dependent toxicological effects of 

chloramphenicol 

Dose 

(mg/kg Body Weight) 

Avg. Decrease in 

Cell Viability 

Avg. Histological 

Damage Score 

25 

50 

75 

100 

9.14% 

19.10% 

30.73% 

39.44% 

1.07±0.23 

2.10±0.44 

3.10±0.53 

3.70±0.73 
Note: Data are presented as the average across all three organ types. 
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Figure 5. Histopathological changes in organs liver 

 

 
 

Figure 6. Histopathological changes in organs kidney 

 

 
 

Figure 7. Histopathological changes in organs heart 

 

These findings offer compelling proof that the toxicity of 

chloramphenicol rises proportionately with the dose. 

This has important implications for the administration of 

chloramphenicol in clinical and veterinary settings and 

emphasizes the need for careful dosage management to reduce 

any potential side effects. 

 

 

6. DISCUSSION 

 

The current study aimed to assess the toxicological and 

histopathological consequences of chloramphenicol in vivo 

using a naked mouse model [5]. We focused on cytotoxicity 

assessment using the MTT assay and in-depth histological 

analysis of key organs including the liver, kidney, and heart. 

Chloramphenicol dramatically decreased cell viability at 

increasing doses, as seen by the findings of the MTT 

cytotoxicity experiment. At the highest dose of 100 mg/kg 

body weight, cell viability in the tissues of the liver, kidney, 

and heart decreased by 39.02 percent, 43.04 percent, and 36.25 

percent [15]. These findings show the chloramphenicol's dose-

dependent cytotoxicity, with higher doses significantly 

lowering cell viability in all organ tissues under study. The 

highest amount of cytotoxicity was found in the kidney, which 

is crucial for the metabolism and excretion of chloramphenicol 

and is hence more vulnerable to its negative effects [16-18]. 

Additionally, the histological study showed that the 

administration of chloramphenicol resulted in severe organ 

damage. For the liver, kidney, and heart, the average 

histological damage scores at the maximum dosage were 3.5, 

4.0, and 3.6, respectively, on a scale where 4 denotes very 

serious damage [6, 7]. 

This dose-dependent histological damage demonstrates that 

chloramphenicol, especially at high doses, can cause 

significant tissue damage and confirms the cytotoxicity 

findings. The kidney was once more the organ most severely 

harmed, demonstrating its susceptibility to damage brought on 

by chloramphenicol [19-21]. 

It is significant to remember that the level of cytotoxicity 

and histological damage was proportional to the amount of 

chloramphenicol delivered [8-10]. Clinicians and veterinary 

professionals who prescribe this antibiotic must be aware of 

the adverse effects' dose dependence. 

Chloramphenicol has shown to be beneficial against a 

number of bacterial illnesses, but the side effects that have 

been seen at larger doses highlight the need for careful dosage 

regulation [14, 22-25]. 

The long-term use of chloramphenicol raises concerns 

because of the documented cytotoxic and histopathological 

effects, particularly in the setting of chronic therapy when the 

compounding effects could cause serious organ damage. 

Despite the fact that this study used a mouse model, the results 

could nevertheless have a bearing on human medicine and call 

for more research [11-13]. 

A safe alternative to the antibiotic Chloramphenicol is the 

class of antibiotics known as Cephalosporins. One commonly 

used Cephalosporin antibiotic is ceftriaxone. 

It has a different chemical structure and mechanism of 

action compared to Chloramphenicol. They inhibit bacterial 

cell wall formation, leading to bacterial cell death. Serious 

adverse effects are rare, but like any antibiotic, it can be 

associated with allergic reactions. 

 

 

7. CONCLUSIONS 

 

The current study shows that chloramphenicol causes 

severe histological damage to vital organs such the liver, 

kidney, and heart in a nude mouse model and demonstrates 

dose-dependent cytotoxicity. 

The results raise questions regarding the possible harmful 

implications of using chloramphenicol, especially at high 

doses or for an extended period of time. 

To comprehend the mechanisms underlying these harmful 

consequences and to create strategies for reducing such 

hazards in both clinical and veterinary settings, more study is 

required. 

Future studies could focus on identifying the precise 

molecular pathways involved in Chloramphenicol-induced 

cytotoxicity and tissue damage. 
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Additionally, research should be directed towards exploring 

potential protective agents or strategies that could mitigate the 

observed toxic effects. Lastly, similar studies could be 

performed using other animal models or different antibiotics 

for comparative purposes. 

The study demonstrates that chloramphenicol causes severe 

histological damage in vital organs such as liver, kidney, and 

heart in a nude mouse model. This finding provides direct 

evidence of the toxic effects of chloramphenicol on these 

organs. 

The study demonstrated that the toxicity of 

chloramphenicol depends on the dose administered. The dose-

response relationship highlights the importance of considering 

appropriate dosing regimens to minimize potential harm. 

These findings underscore the urgent need for further 

research to fully understand the underlying mechanisms and 

explore potential protective strategies. 

Future research should aim to identify the precise molecular 

pathways associated with chloramphenicol-induced 

cytotoxicity and tissue damage. 

These studies will aid clinical decision making by providing 

a comprehensive understanding of the potential benefits and 

risks associated with the use of chloramphenicol, ultimately 

improving patient outcomes. 
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