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ABSTRACT

This study has shown the effects of gentamicin sulfate injection (60 mg/kg/b.w.) in thigh muscle for two months
twice daily (morning and evening) on the histological structure of the kidneys, liver and cardiac muscle of rats.
Vacuolation, dilatated cortical tubules and degeneration, necrosis of proximal convoluted tubules were seen in
the treated group. Congestion, cardiac muscle vacuolation as well as hepatocytes degeneration and sinusoids
congestion with obvious bile duct proliferation were also seen.

Through our studies showed clinical findings such as anorexia and subsequent emaciation and certain animals
were presumably Killed in the treatment group due to gentamicin caused renal failure.
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. INTRODUCTION

Gentamicin, an aminoglycoside antibiotic, consists of
an aminocyclitol 2-deoxystroptamine molecule and
additional amino sugars, a combination of basic,
water-soluble chemicals. CIf, Cj and Cla are defined
as the three principal active elements however
gentamicins A, B and X are also available as minor
active components. The gentamicin C complex is
generally manufactured as the colorless, odorless and
water-soluble sulfate salt, a white-to-buff powder.
After pH adjustment, the ion exchange technique for
the fermentation broth and filtering is commonly used
to commercially separate and purify gentamycin [1].

The treatment of many infectious diseases is
frequently utilized by Gentamicin in human being and
Vet. medicine. It is used to treat a number of sensitive
bacterial infections (e.g., swine-colic and peritonitis;
urogenital tract problems, trachea and lungs disorder)
in swine, poultry and bovine diseases [2]. Various
gentamicin formulations for the treatment of animals
generating food have been produced. These are part
of other antibiotics, including penicillin G, ampicillin
and cloxacillin. For the administration via injection,

infusion, or therapy or in the formulation of an
addition to drinking water the formulated products
generally include 4-80 mg/ml of gentamicin [3]. It is
swept or injected and results in elevated renal cortex
and inner ears. Nephrotoxicity and ototoxicity were
the frequent clinical results of gentamicin toxicity [4].
Most of the injected aminoglycoside is eliminated
without metabolization into the urine. The rest of the
administered dosage nevertheless accumulates in the
renal  cortex  selectively and  abundantly.
Aminoglycoside is continuously absorbing in renal,
proximal tubular cells there for long periods of time,
resulting in severe damage, including structural
changes and plasma membrane, mitochondria and
lysosomal function. [5]. Garamycin is absorbed into
renal proximal tubular cells throughout the border
brush. Based on the aminoglycosides binding to the
brush-border membrane, receptor-mediated
endocytosis has thus far been reported. The
glomerular physiology of aminoglycosides has been
directly disrupted, which decreases the SNGFR
through both a decrease in Kf and the glomerular
arterial output SNGFR [6]. Vascular, glomerular and
tubular targets have been shown to have drug-induced
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nephrotoxicity as a consequence of the interference
between the normal and functional structures of the
cell (mitochondria, membrane integrity...), cellular,
and luminal blockage tubular swelling [7] (through
osmotic  effects). Very few histopathological
investigations have been published in rat
histopathology literature. The objective of this work

is to explore the toxic-pathological events of
garamycin with lab-rats to prevent adverse effects on
people and to pave the way for further research into
garamycin  toxicity and related antibiotics of
aminoglycosides that can benefit people or another Vet.
uses.

2. METHODOLOGY

Both sexes (250£10) g bodily weight and six weeks
old were tested. They were gathered from science and
held for a time of adjustment (2 weeks). Rates in the
same composite animal home were confined in wire
mesh cages under ambient light. It was separated into 2
groups of eight rats each (4 male and 4 female). Group |
animals have been maintained without therapy
(untreated control). For sixty days, the garamycin (
Gentafar, 10 percent farvet, the Netherlands) was
injected into Thigh Muscle/I.M. twice a day (morning
and evening), namely 2" or treated group. Clinical
indicators were observed during the trial period.
Immediately following euthanasia, Kidneys, liver, bile,
and heart were separated and set to room temperature
for 24 hours by 10% formaldehyde.

The specimens were next dehydrated before paraffin
was included by a graduated range of ethanol and
xylene from the buffered formalin. The samples were
subsequently incorporated into paraffin, divided into 5
microns by rotating microtomes and filled with
haematoxyline eosin as reported by [8]. The tobacco
was then checked for histopathological alterations
caused by gentamicin under the light microscope
(Olympus) to be detected and described.

3. RESULTS

These lesions range from organ to organ but were
evident and important in the kidney and others organ
such as liver, bile ducts and heart displayed diverse
lesions. In addition, the results of our experiment
indicated different histological injuries.

Control rat kidney slides exhibited normal
histological glomerular structures, and cortical and
medullary renal tubular structures (Fig.1). Hepatocytes,
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bile ducts and central vein had normal limit indicated
normal and control group liver sections (Fig.2).

The histo-pathological alterations in kidneys and
sections of urinary tubules were diverse in animals
treated with (60) mg/km. garamycin for (60) days, and
the changes vary from the vacuolation of the renal cells
to cortical tubules dilations (Figs 3,4,5,6).The necrosis
of proximally convoluted tubules also resembled a
tragic renal wound (Fig 7,8,9). In the epithelial cells of
the renal tubes in the subcapsular kidney zone,
degeneration and necrosis were also reported (Figs
10,11). Vacuolation and necrosis of the proximal
convoluted tubules have been reported in figures
(12,13,14). Dilatation in medullary tubules with
vascular lumen, affected by hemolytic blood, were
shown Dby pathogenic findings in (Figs 15,16).
Degeneration and congestion of myocardial muscle cells
were seen clearly in (Fig 17).

On the other side, the sinusoidal space and hepatic
central vein in the peri acinar zone were congested
while a minimal vacuolation of hepatocytes were seen
in the same zone, (Fig 18). On the other hand, (Figs
19,20) showed proliferation of bile duct. Anorexia and
eventual emaciation and mortality were found in certain
experimental animals, possibly in the kidneys, liver, bile
duct and heart as described above.

4. DISCUSSIONS

The majority of the injected aminoglycoside is
eliminated without metabolism into the urine. The
remaining administered dosage, however, accumulates
in the renal cortex selectively and abundantly. The renal
proximal tubular cells remain in the aminoglycoside for
a long length of time leading to kidney damage such as
structural alterations and plasma membrane functional
impairment, mitochondria, and lysosoma (Mingeot-
Leclerq and Tulkens 1999). The process by which
aminoglycosides are absorbed into the proximal cells of
the renal tubular membrane across the border membrane
was therefore very interested. Based on the
aminoglycosides binding to the brush-border membrane,
receptor-medicated endocytosis has been shown to date.
Aminoglycosides may directly alter glomerular
physiology and reduce SNGFR by lowering both KF
and GAF (glomerulo-arteriolar outflow) (Baylis et al.,
1977).

Results of study by Perazellla (2003) demonstrated
that the intratubal obstruction (crystal deposition) causes
kidney damage, causes cellular swelling and occult
tumors, both vascular, glomerular and tubular, through
mechanisms which disturb normal cell structures and
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functions (mitochondria, membrane integrity, etc)
(through osmotic effects). These effects were observed
(Sousa et al., 2009). Many researchers were aware of
the prevalence of renal impairment after the use of
aminoglycoside (Garetz and Schacht, 1996; Baliga et
al., 1997 and Abdel Naim et al., 1999). Garamycin is a
broad-spectrum aminoglycoside antibiotic used as
antibacterial agent (-ve and +ve) (Taha, 1993). Our
study has shown that aminoglycosides can induce
animal organ damage such as the kidney, liver, bile duct
and heart if improperly given. All amino-glycosides
used in particular gentamicin have created much more
nitrogen waste (urea, uric acid and creatinine), as
indicated in the blood (Heibashy and Abdel Moneim,
1999; Heibashy et al.,, 2009) who reported that
Garamycin intake in rats produced renal function
impairment by releasing oxygen free radical (oxidative
stress). Acute renal failure is marked by disturbances
that have resulted in increased blood urea, creatinine
and uric acid concentrations in rats being treated with
gentamicin 60mg/kg B.w. and 80mg/kg B.w. According
to our experiment results; gentamicin produced severe
nephrotoxicity and this finding reinforce those of (Ali et
al., 2003; Goto, 2004 and Heibashy et al., 2009) who
found that gentamicin produced nephrotoxicity. And
similar results, have been reported by others (Kavutcu et
al., 1996; Kumar et al., 1999 and Chilwant and
Muglikar, 2012) who reported that protectivlly 30 days
of administered honey and 15 days simultaneously with
gentamicin (GR-1V) gave nephrotoxicity prevention.
Furthermore, honey administration for 15 days, with
gentamicin, was not protected against nephrotoxicity for
a short period of time. It appears that long-term
prophylactic  honey treatment protects against
gentamicin-induced nephrotoxicity. Many findings
show aminoglycoside antibiotics are nephrotoxic and an
oxidative stress is the fundamental mechanism for
explaining the pathophysiology. Some free radical
scavengers offer significant functional and histological
toxicity protection. This implies that gentamicin may
have a significant effect on free radical metabolism in
the renal tissue. Studies have shown that in renal tissue
that has been exposed to gentamicin, enzyme free
radical defense has been substantially disrupted. Free
radical scavenging is the protection way of antioxidant
from nephrotoxicity caused by oxidative stress
imbalance, also, our findings reinforce those of (Bennett
et al., 1979 and Herscovici et al., 1988) who found that
urinary tract disorder with animal models revealed that
garamycin or tobramycin was once daily far less
harmful than more common.t (i.e., twice or three times
daily) dosages or continuous infusion.
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In our investigations, other microscopic findings
show prominent changes in the kidney (cortical tubules,
medullary tubules, and proximally convoluted tubules),
such as expanded renal dilations, degenerations, and
necroses, which can be caused by cytotoxic effects of
gentamicin and tubular cell necrosis. Similar to the
results of tubular necrosis, different researchers in
different species including newborn puppies have
shown a consistent finding of gentamicin toxicity
(Cowan et al., 1980), rats (McMartin et al., 1982),
horses (Godber et al., 1985) and avian species (Khan et
al., 2008; Saleemi et al., 2009; Islam et al., 2011), and
these our findings agreed with other authors who
reported that rats treated with garamycin show intense
granular degenerated, tubular epithelial damage with
>50 per cent of renal cortex and garamycin -treated rats
in midscale’s showed: tubular necrosis, degeneration,
proximal tubular cell regenerations, cell interstitial
infiltrations, and hyaline cast formation in tubular
lumen. ( Gobe et al., 1987 and Yoshiyama et al., 1992),
more than half of proximal tubules showing
desquamation of necrosis but involved tubules easily
found, complete or almost complete tubular necrosis
(Padmini and Kumar, 2012) and the nephrotoxicity of
aminoglycosides is characterized by the reduction in
glomerular  filtration and modification in the
intralomerular dynamic of tubular necrosis, basal
disorder, mesangial cell contraction, proliferation, and
apoptosis. (Bennett, 1986).

Many pathological changes in the liver of rats have
shown significant vacuolation, limited hepatocyte
destruction and central venous congestion with the
impact of gentmicin. This is justified since the
hepatocytes for this medicine are more susceptible to
the harmful effects. During liver metabolism,
hepatocytes also come into touch with hazardous
substances. These findings reinforce those of the
experimental and clinical gentamicins toxicity reported
in commercial White Leghorn birds (Khan et al., 2008;
Islam et al., 2011 and Javed et al., 2013) that produce
high mortality and toxic-pathological changes in
kidneying and liver, such as hepatocyte vacuolar. This
finding has been agreed with (Javed et al. 2013),
showing 30 mg/kg of garamycin pathogenic liver
modification consisting in increased gravity and
frequency of fatty alterations and rising dose level,
serious congestion of the hepatocyte, and changes of
hepatocytes, once genetically modified pectoral bird
muscles have a weight of 40,50 and 70 mg/kg.As serum
protein synthesis in the liver occurs, seriously damaged
hepatic synthesis might also diminish. Bird liver
supplied 30 mg and above the gentamicin levels
indicated an adverse impact and anorexia in the birds
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(Benjamin, 1978; Muhammad et al., 2012). This
combination of lesions showed that anorexia and
subsequent emaciation of rats might be mainly caused
by kidney and liver damage followed by gentamicin
treatment.

The current study also shown that vacuolations and
congestion of cardiac muscle cells produced by
gentamicin treatment rats. This is similar with earlier
research (Javed et al.,, 2013), where the observed
emaciation was followed with enlarged kidney, liver,
and hematizedness on diverse organ, including heart,
observed in different groups that received gentamicin.

5. CONCLUSION

In conclusion, this survey shows the harmful effects
on the kidney, liver, and heart of gentamicin while this
medicine is being used. Therefore, further study must be
carried out on various bodies in the body to emphasize
its impacts on these bodies.

Figure 1 Kidney; control, within normal Iimifs. (H&E,
4x).

Fig 2 Liver; contrl, within normal structure. (H &E,
4x).
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Fig 3 Kidney; dilatat
tubules (H & E, 10x).

Fig 4 Kidney; dilatation and vacuolation of cortical
tubules (H & E, 40x).

10y).
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Fig 9 Kidney; necrosis of proximal convoluted tubules
(H & E, 40x).

Flg 7 Kldﬁey, necr03|s of proxnﬁal convoluted tubules

(H &E, 4x). F|g 10 Kidney; degeneratlonv and necrosis in the
epithelial cells of renal tubules at the sub capsular zone (
H & E, 40x).

Fig 8 Kidney; necrosis of proximal convoluted tubules
(H & E, 10x).

Fig 11 Kldney, vacuolation and 'necro5|s of proximal
convoluted tubules. (H & E, 4x).
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Fig'12 Kidney; vacuolation and necrosis of pfoiirr]al
convoluted tubules (H & E, 40x).

Fig 13 Kidney; dilatation medullary tubules with
vascular lumen impacted by haemolysed blood (H & E,

: o oA
Fig 14 Kidney; dilatation medullary tubules. (H & E,
40x).
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Fig 15 Heart; Clearly vacuolation and congestion of
myocardial muscle cells.

(H & E, 40x).

Fig 16 liver; Cor{gested sinusoids with central vein and
minimal vacuolation of hepatocytes. (H & E, 40x).
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Fig 17 liver; Proliferation of bile duct (H & E, 10x).
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Fig 18 liver; Proliferation of bile duct. (H & E, 40x).
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