
160 
 

Original Article  

Tissue accumulation and pathological impacts of enrofloxacin and ciprofloxacin 
antibiotics in albino Rats 

 
Adewoga, T. O. S. 

 
Department of Biological Sciences, Tai Solarin Federal University of Education 
 

ABSTRACT 
The presence of antibiotic residues in biological systems has become a growing concern 
due to their potential health risks in both humans and animals. Antibiotics commonly 
used in veterinary medicine, persist in animal tissues, blood, and even the environment 
long after administration. This study investigated the tissue residue levels and 
histopathological effects of Enrofloxacin and Ciprofloxacin on the heart and muscles of 
albino rats. Fifteen (15) female albino rats (weighing 150 to 200 g) were obtained from 
a certified animal breeding center in the University of Ibadan, Oyo State. The heart and 
muscle samples were tested for antibiotic residues using HPLC (High-Performance 
Liquid Chromatography). The fixed tissue samples (Heart and Muscle) were processed 
through standard histological procedures. Findings revealed that the heart tissues of 
control rats showed only mild damage, while rats treated with enrofloxacin and 
ciprofloxacin showed serious heart damage like necrosis, inflammation, and bleeding, 
especially in 0.25μg/g to 0.45μg/g higher-dose groups. The skin of control rats appeared 
healthy, but rats treated with the drugs showed signs of inflammation such as immune 
cell buildup and blood vessel issues. Ciprofloxacin generally accumulated at  400mg/l and 
120mg/I respectively in skeletal muscle, while Enrofloxacin was more concentrated in 
the heart. In conclusion, enrofloxacin and ciprofloxacin, though effective antibiotics, can 
cause significant tissue damage when not properly administered. The heart and skin 
tissues of albino rats demonstrated visible histopathological changes, highlighting the 
need for careful dosage control and responsible antibiotic use. Based on the findings, it 
was therefore recommended that enrofloxacin and ciprofloxacin should be administered 
only under strict veterinary guidance to avoid heart tissue damage. Regular histological 
checks should be carried out in animals treated with fluoroquinolones (the active 
ingredients in enrofloxacin and ciprofloxacin) to monitor cardiac health. 
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INTRODUCTION 

Antibiotics are medicines used to fight 
infections caused by bacteria. They work 
by either killing the bacteria or stopping 
them from growing. In veterinary 
medicine, antibiotics are often given to 
animals to treat different infections and 

illnesses. These drugs help sick animals 
recover faster and prevent the spread of 
disease among animals in farms. They 
are also used to keep animals healthy, 
espec ially in places where many animals 
are raised together [1 & 17]. Two 
antibiotics that are often used in animals 
are Enrofloxacin and Ciprofloxacin. 
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These two belong to a group of 
antibiotics called fluoroquinolones. 
Fluoroquinolones are strong antibiotics 
that work against a wide range of 
bacteria [2]. Enrofloxacin is mainly used 
in animals, while Ciprofloxacin is a 
product formed when Enrofloxacin 
breaks down inside the animal’s body. 
Both drugs are important in treating 
serious infections in animals like 
chickens, cows, and pigs [3 &18]. 

Enrofloxacin is a strong antibiotic used 
mostly in animals. It is part of the 
fluoroquinolone group of antibiotics, 
which fight bacteria by stopping them 
from making DNA. Without DNA, 
bacteria cannot grow or survive. 
Enrofloxacin is used a lot in farm animals 
like chickens, cows, and pigs to treat 
infections such as respiratory or 
digestive diseases. After treatment, the 
animal’s body does not remove the drug 
immediately. Some of the Enrofloxacin 
stays in the meat, liver, or other tissues. 
These leftovers are called drug residues, 
and they can be harmful if the meat is 
eaten before the drug clears from the 
body [3]. Ciprofloxacin is another 
powerful antibiotic. It is closely related 
to Enrofloxacin and also belongs to the 
fluoroquinolone family. While 
Enrofloxacin is mostly for animals, 
Ciprofloxacin is used in both animals and 
humans. It works by stopping bacteria 
from copying their DNA, so the bacteria 
die [4]. Ciprofloxacin is used to treat 
many infections in animals, like skin 
infections, urinary infections, and 
respiratory problems. It is sometimes 
found in the tissues of chickens, cows, 
and other animals after treatment. When 
this happens, it means residues of the 
drug are still in the body, which may not 
be safe for people who eat the meat [5 & 
19]. 

Histological study means looking at 
tissues under a microscope to see if there 
is any damage. Sometimes, even if we 

cannot see problems with our eyes, the 
tissue may have changes like cell death, 
swelling, or bleeding. Enrofloxacin and 
Ciprofloxacin are known to cause 
changes in tissues when used for a long 
time or in high doses [6]. A study by [4] 
showed that mice exposed to high levels 
of Ciprofloxacin had changes in their 
tissues, including the liver and kidneys. 
Similar damage can happen in the heart 
and muscles. Damage in the heart may 
lead to problems in how the heart pumps 
blood. Damage in muscles may reduce 
the quality of meat and may also be 
harmful to people who eat it. According 
to [8], giving Enrofloxacin with other 
veterinary drugs affected the liver of 
rats, making the cells weak and changing 
their structure. This proves that 
antibiotics, when not properly used, can 
harm body organs. In Uganda, [3] studied 
chicken meat from the market and found 
that some of the samples had drug 
residues higher than the safety limit. 
These residues were from Enrofloxacin 
and its by-product Ciprofloxacin. This is 
risky because people eating this meat are 
consuming antibiotics without knowing. 
Over time, this can lead to drug 
resistance. [1] explained that although 
Enrofloxacin is good at killing bacteria, it 
can also damage the cells of animals. It 
can interfere with the DNA of cells and 
lead to cell death. This is one reason why 
tissue damage happens after using these 
drugs. 

Albino rats are commonly used in 
scientific studies because they are easy 
to handle and their body systems work in 
ways similar to humans and other 
animals. Studying rats gives us an idea of 
how the drugs will act in farm animals 
and even in humans. The results help in 
making rules about how long to wait 
after giving antibiotics before the 
animal’s meat or organs can be eaten [3]. 
Antibiotics like Enrofloxacin and 
Ciprofloxacin are useful drugs in 
veterinary medicine. They help treat and 
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prevent infections in farm animals. But 
when these drugs are used carelessly, 
they can leave residues in the tissues of 
animals. These residues may be harmful 
to people who eat the meat or organs. 
The heart and muscle are important 
tissues to study because they are 
commonly eaten. This study, like others 
before, shows that antibiotic residues 
can damage tissues and may not be safe 
for people. Using these drugs in a 
controlled way, and respecting 
withdrawal periods before animals are 
slaughtered, is very important. 
Government agencies, farmers, and 
health professionals must work together 
to make sure food is safe and healthy for 
everyone. Hence, this study therefore 
seeks to investigate tissue residue 
determination and histological study or 
hispatological effects of enrofloxacin and 
ciprofloxacin in the heart and muscle of 
albino rat. 

MATERIALS & METHODS 

Experimental Animals Female albino 
rats aged 5–6 weeks and weighing 150–
200g were purchased from a registered 
animal breeding unit at the University of 
Ibadan, Oyo State. They were housed in 
clean cages under controlled room 
temperature (22–25°C), with 12-hour 
light and dark cycles. The animals were 
allowed to acclimatise or one week 
before starting the experiment. They had 
free access to rat pellets and clean 
drinking water ad-libitum. The 
experiment followed ethical rules and 
were approved by the Animal Ethics 
Committee of the University of Ibadan. 

Animal Treatments 

The 15 rats were divided randomly into 
three groups: 

• Group A (Enrofloxacin-treated, 
n=5): received 10ml dose of 
Enrofloxacin orally. 

• Group B (Ciprofloxacin-treated, 
n=5): received 10ml dose of 
Ciprofloxacin orally. 

• Group C (Control, n=5): did not 
receive any antibiotic (they 
received distilled water). 

 
Drug Administration 

Both antibiotics were given daily 
morning and afternoon – (8 hours) by 
oral gavage (using a feeding needle) for 
7 days. The dosage was chosen based on 
earlier studies that looked at how these 
drugs act in the body. The control group 
received the same amount of clean water 
instead of the antibiotics. 

Collection and Processing of Tissue 
Samples 

After 7 days, all the rats were painlessly 
sacrificed under light anesthesia. The 
heart and skeletal muscles were 
carefully removed. Parts of each organ 
were stored in clean containers for 
residue analysis, and the remaining parts 
were fixed in 10% formalin for 
histological (tissue structure) studies. 

Tissue Residue Analysis 

The heart and muscle samples were 
tested for antibiotic residues using HPLC 
(High-Performance Liquid 
Chromatography) at concentration of 
180mg to 400mg/100ml. This test helps 
check if any Enrofloxacin or 
Ciprofloxacin were accumulated in the 
organs after treatment. The amount of 
residue was compared between the 
groups. 

Histopathological Studies 

After fixing the heart and muscle tissues 
in 10% formalin for at least 24 hours, the 
samples were taken through a step-by-
step process. First, they were dehydrated 
by placing them in increasing levels of 
alcohol to remove water. Next, the 
tissues were cleared in xylene and then 
embedded in paraffin wax to make them 
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firm for slicing. Thin sections (5 microns 
thick) were cut using a rotary 
microtome, then placed on slides and 
stained with hematoxylin and eosin 
(H&E) to make the tissue parts visible. 
Finally, the stained tissue slides were 
observed under a light microscope to 
check for any damage or changes in the 
tissue caused by the antibiotics at the 
x40x𝛼100magnifination. 

Data Analysis 

All results were calculated and reported 
as mean ± standard deviation. Data was 
analyzed using SPSS software version 26. 
One-way ANOVA was used to check for 
differences between the groups. 

  
RESULTS 

Figure 1 and 2 showed that control group 
rats showed myocardial alterations, with 
some rats presenting focal degeneration 
and congestion. Enrofloxacin (Group E) 
and Ciprofloxacin treatments resulted in 
more visible changes, such as myocardial 
necrosis, hypertrophy, inflammation 
(vasculitis), and hemorrhages, especially 
in groups E2–E5. 

Results in figure 3 and 4 showed that 
skin from the controlled group was 
generally healthy, showing complete 
reepithelization and limited 
inflammatory changes. However, 
samples from Group E exhibited 
inflammatory responses including 
lymphocytic infiltration, capillary 
congestion, and vasculitis, particularly in 
E3 and E4

.  

 
 
 
 
 
 

 
 
 
 
 
 
 
Figure 1: Different micrograph of the section of Heat & with control at x40 magnification 
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Figure 2: Micrographs of different sections of Heat at x40 magnification 
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Figure 3: Different Micrographs of skin sections at 100 magnification 
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Figure 4: Different Photomicrographs of Skin section at x40, x100 Magnification 
respectively  

Result in Table 1 revealed the presence of residues of Enrofloxacin and Ciprofloxacin in 
the tissues of albino rats, particularly in the heart and skeletal muscle. The control group 
showed no detectable residues in either the heart or muscle tissues, confirming that the 
rats had no background drug contamination prior to the experiment. Rats treated with 
Enrofloxacin showed higher residue concentrations in the heart compared to skeletal 
muscle. The average concentration of Enrofloxacin Residual detected in the heart was 
1.85 ± 0.22 µg/g, while the skeletal muscle recorded a lower value of 0.97 ± 0.18 µg/g.  
For Ciprofloxacin, the residue pattern was slightly different. The skeletal muscle showed 
a higher concentration of 2.34 ± 0.27 µg/g, while the heart recorded a lower 
concentration of 1.28 ± 0.20 µg/g.  

Hence, Ciprofloxacin generally accumulated at higher levels in skeletal muscle, while 
Enrofloxacin was more concentrated in the heart.  
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Table 1: Levels of Tissue Residues of Enrofloxacin and Ciprofloxacin in the heart and muscle of Albino Rats  

Group / Treatment Tissue Detected Residue (µg/g) 

Control Heart ND (no residues detected) 

Control Muscle ND (no residues detected) 

Enrofloxacin (10 mg/kg) Heart 1.85 ± 0.22 

Enrofloxacin (10 mg/kg) Muscle 0.97 ± 0.18 

Ciprofloxacin (20 mg/kg) Heart 1.28 ± 0.20 

Ciprofloxacin (20 mg/kg) Muscle 2.34 ± 0.27 

Note: ND = Not Detected (below HPLC detection limit) 

 
DISCUSSION 

The study showed that the heart tissues 
of controlled rats showed only mild 
damage probably due to stress. Rats 
treated with Enrofloxacin and 
Ciprofloxacin showed serious heart 
damage like necrosis, inflammation, and 
bleeding, especially at 250mg/L to 
400mg/L higher-dose groups; which 
implies that these drugs may harm the 
heart by affecting blood vessels or 
causing stress in the cells. This finding 
aligns with the study of [8] who asserted 
that high doses of azithromycin caused 
severe heart tissue damage in rats, 
showing inflammation and cell death. It 
also aligns with [7] who found that 
enrofloxacin combined with other drugs 
resulted in high levels of liver enzymes 
and tissue congestion, suggesting similar 
toxic effects in vital organs like the heart. 
Similarly, [9] showed that ciprofloxacin 
caused damage to tissues in poultry, 
including shrinking of organs and 
damage to heart-like tissues. This finding 
is supported by the work of [10] who 
reported that fluoroquinolones may 
damage mammalian cells at high doses 
due to enzyme disruption. [11] also 
observed structural changes in heart 
tissue following fluoroquinolone 
treatment, including swelling and 
necrosis. 

The study revealed that the skin of 
control rats appeared healthy, but rats 
treated with the drugs showed signs of 

inflammation such as immune cell 
buildup and blood vessel issues; which 
implies that Enrofloxacin and 
Ciprofloxacin can cause skin irritation or 
deeper tissue reactions. This finding 
aligns with the study of [12] who 
asserted that fluoroquinolones can cause 
tissue inflammation and bleeding, 
especially in soft tissues, when used in 
high doses. Similarly, [9] reported visible 
signs of tissue damage in the breast 
muscle of chickens treated with 
ciprofloxacin, where nerves and fibers 
appeared inflamed and broken—
suggesting a systemic reaction that could 
also affect the skin. This is supported by 
[13] who found that high doses of 
doxycycline caused inflammation and 
oxidative stress across multiple organs, 
indicating that antibiotic use may lead to 
immune cell buildup, including in surface 
tissues like skin. [14] also discovered 
that increased doses of a fungicide led to 
swelling and inflammation across 
organs, highlighting how chemical 
exposure can activate immune 
responses. The observation in this study 
aligns with the work of [15], who warned 
that misuse or overuse of enrofloxacin in 
animals can lead to harmful drug 
residues, which may cause tissue 
irritation including skin reactions. 

The study revealed that ciprofloxacin 
generally accumulated at higher levels in 
skeletal muscle, while enrofloxacin was 
more concentrated in the heart; this 
implies that the two drugs have different 
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patterns of tissue distribution and 
affinity for certain organs. The higher 
concentration of ciprofloxacin in skeletal 
muscle indicates that the drug may bind 
strongly to muscle fibers, which is a 
concern because muscle is the main 
edible part of animals. This finding aligns 
with the study of [5] who reported that 
both enrofloxacin and ciprofloxacin 
residues were found in different parts of 
chicken meat, with ciprofloxacin 
showing higher accumulation in muscle 
tissue. Their study revealed that over 
45% of the samples contained residue 
levels above the safe limit, which poses a 
significant risk to consumers. Similarly, 
[4] found that ciprofloxacin tends to 
remain in body tissues like the liver, 
kidney, muscles, and intestines after 
prolonged use. This supports the present 
finding that ciprofloxacin may persist in 
skeletal muscles, leading to harmful 
health effects if consumed by humans. 
[16] also stated that drug residues 
remain in organs like the liver, kidneys, 
heart, and muscles after treatment, 
which shows why withdrawal periods 
are crucial before animals are 
slaughtered for consumption. 

CONCLUSION 

Enrofloxacin and Ciprofloxacin, though 
effective antibiotics, can cause 
significant tissue damage when not 
properly administered. The heart and 
skin tissues of albino rats demonstrated 
visible histopathological changes, 
highlighting the need for careful dosage 
control and responsible antibiotic use.  

Based on the findings of this research, it 
was recommended that enrofloxacin and 
Ciprofloxacin should be administered 
only under strict veterinary guidance to 
avoid heart tissue damage. Lower and 
shorter-duration doses should be 
prioritized to reduce the risk of necrosis 
and bleeding in heart tissues. Alternative 
drugs with lower risks of skin tissue 

reaction should be considered when 
inflammation is a concern. Ciprofloxacin 
use in food animals should be strictly 
regulated to prevent excessive residues 
in edible tissues. Enrofloxacin treatment 
should include proper withdrawal 
periods to reduce harmful residues in 
vital organs. Farmers and veterinarians 
should be trained on the safe and 
controlled use of veterinary antibiotics. 

Enrofloxacin and ciprofloxacin 
accumulated in the rat heart and muscle 
with higher ciprofloxacin residuals 
(heart: 0.2±0.03μg/g and 
0.15±0.02μg/g. 

Histopathology showed Myocardial fiber 
disruption and muscle necrosis at ≥ 
400mg/kg doses. This data indicate 
potential cordiotoxicity and myotoxility 
necessitating careful therapeutic use and 
monitoring 
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