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Abstract

AIM: Antibiotics have a great risk property, for this reason, the present work aimed to study the toxic effect of
cefotaxime on histological examination of liver and kidney tissues as well as to detect the protecting role of Vitamin C.

METHODS: Thirty-two male adult albino rats were divided into four groups each with (eight animals) as following:
Group (1): As control group and they injected with normal saline. Group (2): They were injected with 200 mg/kg B.W.
of cefotaxime. Group (3): They were injected with Vitamin C in dose 100 mg/kg B.W. 1 h before they inject with 200
mg/kg B.W. of cefotaxime. Group (4): It was given Vitamin C in dose of 100 mg/kg B.W. Animals in all groups were
injected intraperitoneally as single daily dose for 14 consecutive days.

RESULTS: Results of cefotaxime treated group revealed that a significant liver tissue changes as hepatocytic
vacuolation, necrosis, cholestasis with sinusoidal congestion, and dilatation also induced a histopathological change
in the kidney including tubular epithelial degeneration, cast formation in renal tubules, inflammatory cells infiltration
in the interstitium, and few glomeruli showed eosinophilic material deposition at the wall of bowman capsule. Adding
Vitamin C to third group induces amelioration in the histological features of liver and kidney seen in Group (2) while
group of Vitamin C only showed a histological picture similar to control group.

CONCLUSION: From this study, we can conclude that Vitamin C has important hepato-renal protective effect.

Introduction

The appearance of resistance to various
antimicrobial drugs and its rapid development had
made infectious diseases caused by bacteria and
fungi a big health problem [1]. Inhibiting peptide glycan
layer synthesis from the wall of the cell produced by
B-lactam which is a synthetic antibiotic active against
Gram negative and Gram positive [2]. Cefotaxime is a
semisynthetic cephalosporin with a wide activity range
including its efficiency against most clinically relevant
diseases [3].

Dynamic studies of cefotaxime in normal
individuals show that 40-60% of single intravenous
dose is expelled unchanged in the urine [4]. Cefotaxime
is one of the third generation cephalosporin antibiotics
that treat many diseases which are caused by variety of
species of bacteria [5].

Acute bacterial meningitis results in significant
morbidity and mortality with many complications such
as learning disabilities, hearing loss, and brain damage.
Hence, rapid treatment with accurate antibiotic such as
cefotaxime is indicated as soon as possible [6].

Antibiotic with a broad spectrum activity as
cefotaxime is active against aerobic and anaerobic
bacteria and it's most active against Gram-negative
bacteria [7]. Hence, it is used in the treatment of
many infections such as typhoid fever, endocarditis,
pneumonia, gonorrhea meningitis, and brain abscess
but many side effects due to the cefotaxime may occur
such as anaphylaxis, eosinophilia in addition to the
toxic effects on the liver, kidney, stomach, and lung [8].
The parenterally administered cephalosporin including
cefotaxime in treat moderate to severe infections can
results in cases of drug induced liver disease [9] and
hepatotoxicity is the most common toxic effect due
to the third cephalosporin mainly cefotaxime [10] as
such hepatotoxicity has found to be induced by other
antibiotics as levofloxacin [11].

Vitamin C is a water soluble vitamin which
acts as antioxidant that can be used to ameliorate
the hepato-renal toxicity induced by different agents
[12], [13].

Therefore, the present work is aimed to find
out the hepato-renal toxic effect of cefotaxime and
the possible protective role of Vitamin C against this
toxicity in rats.
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Materials and Methods

In this study, thirty-two male adult albino rats
were separated into four groups, each one with eight
animals as followings:

First group

Is the control group was injected with
normal saline single dose daily intraperitoneally (1.P.)
for 14 days.

Second group

It was injected with 200 mg/kg B.W. of
cefotaxime, cefotaxime powder dissolved in distilled
water to be ready for injection I.P. as single dose daily
for 14 days.

Third group

It was injected I.P. with Vitamin C ampoule
in dose 100 mg/kg B.W. 1 h before the cefotaxime
injection, after 1 h the cefotaxime was injected I.P. in
a dose 200 mg/kg B.W. both of them were given single
dose daily for 14 days.

Fourth group

Was given Vitamin C |.P. in a dose of 100 mg/ kg
B.W. a single daily dose for 14 days.

After 14 days, the rats were euthanized by
inhalation of an intensive dose of diethyl ether in
a glass desiccator. This practice was performed in
accordance with guidelines of animal euthanasia. After
that, dissection of the animals was done and liver and
kidney organs were taken from all groups and placed in
containers containing 10% neutral buffered formalin to
fix the organs. Histological sect ions were prepared and
stained using hematoxylin and eosin stains.

Figure 1: (a) Normal histological features ofliver (control) (Hand Ex100)
(b) normal histological of kidney (control) (H and Ex100)

Histological Results

First (control) group

Light microscopic study of both liver and kidney
revealed no deviation in histological findings from those
noticed in other normal tissues as shown in Figure 1.

Second group

The pathological changes that observed in the
liver are congestion, sinusoidal dilatation, cholestasis,
degenerative vacuolation, and some of hepatocytes
showing necrosis with inflammatory cells infiltration
(Figure 2).

-
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Figure 2: Liver of second group shows necrosis of hepatocytes (blue
star), sinusoidal dilatation (blue arrow), inflammatory cells infiltration
(thin black arrow) (A: H and E x400), (B: H and E x100)

While the changes in the kidney were includes
flattening of renal tubules epithelium, proteinaceous
material (cast) in the lumen of both proximal and distal
tubules in addition to eosinophilic material around the
glomeruli along the bowman capsule (Figure 3).

(blue arrow), attenuation of lining epithelium (yellow arrow) (H and E
x100) (b) hyaline material deposition at bowman capsule (green triangle),
degeneration of lining epithelium of proximal and distal tubules (black
arrow), lymphocytic infiltration of interstitium (blue star) (H and E x400)

Third group

Liver with sinusoidal dilatation and hepatocyte
degeneration is less than second group with multiple small
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Figure 4: Liver of third group shows congestion, sinusoidal dilatation
(black arrow), hepatocyte vacuolation and degeneration are less than
second group (red arrow) (A: H and E x100) (B: H and E x400)

foci of chronic inflammatory cells infiltration (Figure 4).
The kidney shows cytoplasmic vacuolation of tubular
epithelium in addition to inflammatory cells infiltration while
the cast formation in the tubular lumen and the deposition
in the bowman capsule is gsa_ered Figure 5).

T e R s

topathological
fractures of normal looking glomeruli and decrease tubular epithelium
atrophy. (b) Kidney of third group shows inflammatory cells infiltration
(blue stat) (A: H and E x100) (B: H and E x400)

Fourth group

The liver with preserved the normal histological
features without prominent changes apart from small foci
of chronic inflammatory cells infiltration in between the
hepatocytes, the same thing regarding the renal tissue with
no prominent pathological ch (Figure 6).

R

changes (H and E %x100) (b) kidney of same group with normal
looking glomeruli and tubules with few inflammatory cells infiltration
(blue star) (H and E x400)

Discussion

Cefotaxime metabolism done in liver where it
changes to active and inactive metabolites which later
on excreted in high level by kidney in urine [14].

In the present study, rats of the second
group show many changes in the liver tissue as
hepatocyte vacuolation, necrosis, cholestasis with
congestion, sinusoidal dilatation, and as seen in other
studies that shown the similar effects on hepatic tissue [8],
[15], [16], [17], with different degree of expression may be
due to the amount of dose administration or the route of
drug intake (IM, 1V, or SC). The histopathological changes
in the kidney of same group that treated with cefotaxime
including tubular epithelial degeneration, cast formation
in renal tubules, and inflammatory cells infiltration in
the interstitium that corresponding the renal changes in
other studies [8], [15], [16], [17], also in the present study,
there were focal glomeruli show eosinophilic material
deposition at the wall of bowman capsule surrounding
the glomerular tufts that can be explained by the effect
of cefotaxime as injurious substance to the capillary tuft
with increasing the filtration ability of these glomeruli and
deposition of these proteinaceous material [18].

The animals which received cefotaxime I.P. with
Vitamin C in the third group the hepato-renal changes
were seem ameliorated than the second group, the liver
cells appeared with less cytoplasmic vacuolation, absence
of necrosis, and decreased the congestion and sinusoidal
dilation but the inflammatory cells infiltration is still
identified in some focal areas while the renal tissue shows
normal appearing glomeruli and the eosinophilic material
deposition on the bowman capsule was disappeared, the
renal tubular epithelium with less degenerative features
apart from stillinflammatory cells infiltration, these changes
were declare the effect of Vitamin C as protective agent
against the injurious effects of cefotaxime that shown in
the second group, which was proved by other study that
shown the hepato-renal protective effects of Vitamin C
after using the ceftriaxone [19], [20] and others when used
Vitamin C as protective agents against the effect of some
drugs or toxic agents [12], [13], [21].

This means Vitamin C act as antioxidant agent
against the oxidative stress and free radical produced by
cefotaxime as done by Elkomy and his team who proved
that olive oil as antioxidant can decreases biomarker
oxidative stress (catalase and glutathione) in the tissues
of liver and kidney of cefotaxime-intoxicated rats [7].

In this work, the fourth group when the rats were
received Vitamin C only, there were no obvious histological
changes in both hepatic and renal tissue in agreement with
the results of other study [22]. It was clear that Vitamin C as
the most effective antioxidant in avoiding lipid peroxidation
and a potent free-radical scavenger [23], [24].
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Conclusion

Vitamin C has a good protecting effect against the

hepato-renal toxicity of cefotaxime, therefore suggesting
its uses as a potent hepatic and renal preventive agent.
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