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Gentamicin is widely used as an effective antibiotic. A study was conducted to investigate the effects of
intramuscular administration of gentamicin on 20, 5 to 6 weeks male Swiss albino mice weighing 25 to
30 g. The mice were divided into 4 groups: Group A (kept as control); groups B, C and D (treated with
gentamicin intramuscularly daily at the dose rate of 5 mg/kg for 7 days, 5 mg/kg for 30 days, and 10
mg/kg for 30 days, respectively). The mice of treated groups showed specific clinical signs such as
dullness, roughness of the body coat, anorexia and weakness. Blood was collected by cardiac puncture
for estimation of various blood chemical parameters, such as total erythrocyte count (TEC), total
leucocyte count (TLC), hemoglobin percentage (Hb%), alanine amino transferase (ALT), and serum
creatinine. Kidneys were collected for gross and histological study. Body weight (P<0.01) and kidney
weight (P<0.05) decreased significantly in gentamicin treated group. In hematological study, TEC, TLC,
and Hb% values decreased significantly (P<0.01), whereas in biochemical study, serum creatinine and
ALT values increased significantly (P<0.01) in treated group when compared with control group. Gross
study of kidneys showed abnormal characteristics, such as, soft, flabby, brownish color with decreased
size of left kidney in treated group. Histological study revealed desquamation of glomerulus, loss of
glomerular architecture, distortion of renal tubules and hemorrhage in tubules of treated group. These
data supports the view that gentamicin has a toxic effect on the morphology of kidney after long term
treatment with higher dose.
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INTRODUCTION

The kidney is a vital organ for animal and it regulates the important role to remove foreign substances from the
water and salt concentration of the body. It plays an blood. Many environmental contaminants and chemical
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variables including drugs alter the function of kidney
(Mahmood and Waters, 1994).

To date, among the antibiotics, gentamicin is the most
widely  studied  aminoglycoside  antibiotic. = The
aminoglycoside antibiotic, gentamicin, synthesized by
Micromonospora purpurea, is used for the treatment of
various bacterial infections including both gram-negative
and gram-positive bacteria (Gilbert et al., 2000). The
action on bacteria is bactericidal and gentamicin has
increased activity at alkaline pH. In case of gentamicin,
oral absorption is minimal and for systemic use,
gentamicin must be given by the parenteral route. Uptake
is rapid after intramuscular injection and has a serum
half- life of 75 to 110 min (Gonzelman, 1980). Whole
animal isolated perfused rat kidney and human renal
clearance and micropuncture studies have clearly
demonstrated that aminoglycosides are eliminated in
nonmetabolized form from the body in all animal species,
primarily by renal glomerular filtration (Chiu et al., 1976).
The inhibition of protein synthesis is mediated through
aminoglycosides energy-dependent, sometimes
irreversible binding to the cytocolic, and membrane-
associated bacterial ribosome (Levison, 2012).

The use of gentamicin has tremendously increased in
human and veterinary practice due to their greater
effectiveness against human, livestock, and poultry
diseases (Craig et al., 1998) but, most of the people of
Bangladesh are inexperienced about the taking of
antibiotic. They purchase antibiotics without any
prescription from physician or even when the practice is
not legal. For treatment purposes, they use overdose of
antibiotic for a long time which may cause adverse
effects in human beings. In rural Bangladesh, 95% of the
people consume drugs without any prescription and
purchase drugs from local pharmacies; only 8% of them
consume drugs according to the prescription from
physicians (Hossain et al., 1982). Drug takers usually
have little or no knowledge of the required dosage,
regimen, indications or contraindications (Dua et al.,
1994).

Like many other antibiotics, gentamicin is not free from
toxic effects both in human beings and livestock.
Gentamicin can induce ototoxicity and nephrotoxicity,
because both organs have higher than normal
concentration of phospholipids in their cellular matrices
(Ali et al., 1992). Nephrotoxic effects are found in 10 to
15% of cases due to over dosage or accumulation of
gentamicin in renal cortical tubular epithelial cells.
Necrosis of cells in the proximal tubule occurred due to
over dose of gentamicin, leading to acute renal failure
(Leehey et al., 1993). Gentamicin acts by binding to
anionic phospholipids of plasma lemma and decreasing
the permeabilty of the glycerol moiety of
phosphatidylinositol, membrane fluidity and promoting
membrane aggregation. For that reason, renal proximal
tubules take up gentamicin and concentration in the renal
cortex is far greater than those observed concurrently in
the serum and other tissues (Lopezetal, 2011).
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Additionally, blood chemical investigation was conducted
for more elucidation of the effects of tissue damage which
could be provoked by gentamicin.

Therefore, in the toxicity of gentamicin problems
relating to their hazardous effects upon human beings,
animals, and birds must be taken into account. In the
present study, the short and long term effects of
gentamicin on Kkidney in mice were investigated
histochemically.

MATERIALS AND METHODS
Chemicals

Inj. Gentaren 10% (Reneta, Bangladesh Ltd.) 100 ml bottle is a
broad spectrum aminoglycoside antibiotic preparation which was
purchased from the local market. Buffered neutral formalin, ethanol,
xylene, hematoxylin, eosin, acetic acid, glycerin, and DPX were
purchased from Merck Company, India.

Animals and treatments

The experimental male Swiss albino mice were collected from
International Center for Diarrheal Disease Research (icddr’b),
Mohakhali, Dhaka. All the mice possessed good health and devoid
of any external deformities certified by the registered veterinarian
from icddr’b. After procurement, all the mice were kept under close
observation in order to acclimatize to the new environment for a
period of one week prior to commencement of the experiment. All
mice were raised under confinement as an intensive system.
Twenty male mice aged 5 to 6 weeks old, weighing 25 to 30 g were
used for this experiment. The rats were housed five per one plastic
cage, maintained on a 12 h light/dark cycle at a constant
temperature (70 to 74°F) and humidity (45 to 60%) and provided
water and rodent pellets ad libitum. For each individual under study
a record sheet with full details of each parameter were maintained.
For the experimental purpose, the mice were randomly divided into
four groups and each group contained five mice. Group A was kept
as control, group B was treated with 5 mg/kg for 7 days, group C
was treated with 5 mg/kg for 30 days and group D was treated with
10 mg/kg for 30 days.

Body weights of all mice were recorded before starting the
treatment. Among the four groups, group A was kept as control
without giving any treatment. The other 3 groups of mice (B, C, D)
were treated with gentamicin (Gentaren 10%) intramuscularly. After
administration of gentamicin, all the mice were kept under close
observation for the entire 35 days (30 days of treatment period and
5 days of post treatment). The body weight of each animal was
recorded twice weekly.

Clinical examination

All the mice were kept under close observation up to 7 and 35 days
for investigation of any clinical signs.

Blood chemical

Each animal was euthanized under chloroform before 2 ml of blood
was taken in 5 ml disposable syringe using anticoagulant (sodium
citrate 3.8% w/v, Merck, India) by cardiac puncture for estimation of
various blood chemical parameters, such as total erythrocyte count
(TEC), total leucocyte count (TLC), hemoglobin percentage (Hb%),



428 Afr. J. Pharm. Pharmacol.

0.25

0.15 -

0.1 -

Kidney weight (unit/g)

0.05 -

0.22 0.22 021
. 0.18
[ B Kidney weight
0 T T T

Group A Group B

Groups

Group C

Group D

Figure 1. Changes of weight of kidney in control and treated mice.

alanine amino transferase (ALT) and serum creatinine. The blood
sample was allowed to stand for 1 h and centrifuged at 3000 rpm
for 15 min. Eppenorf tubes were used for collection of serum and
stored in freeze at -20°C. Serum creatinine and ALT were
measured by using auto-analyzer machine (ERBA-Smart lab SL-
10304) and commercially available kits.

Gross and histology

After sacrifice of each animal sequentially, kidney was collected
from each animal and examined for gross study. For gross study,
color, weight and size of kidney were taken into consideration.

For histological observation, 5 mm? pieces were collected from
different side of kidney and immersed in 10% formalin for 48 h.
Then, the sample was washed in 10% phosphate buffer solution for
3 h, dehydration was done by passing the tissue in the ascending
grade of alcohol, such as 70, 80, 90, 95, 100 (1), and 100% (2)
each for 2 h and finally 100% (3) for overnight, cleared in xylene
and embedded in paraffin. Sections from the paraffin blocks were
cut in 5 um in thickness by using rotatory microtome. Then, the
sections were stained with Meyer's Hematoxylin and Eosin (H&E).
The sections were protected by a thin cover slip attached to the
slide with a mounting medium ‘DPX’' (Luna, 1968). The samples
were studied with the aid of light microscope.

Data analysis

A statistical software package (SPSS, version 20) was used for
data analysis. The descriptive data is given as mean * standard
deviation (SD). Chi-squared test was used for the analytical
assessment. The differences were considered statistically
significant when P values were less than 0.05 and 0.01.

RESULTS

All the mice of group A were healthy and active without
any abnormal signs during the whole experimental
period. Mice of group B were apparently normal without

any abnormal sign up to 7 days of intramuscular
administration of gentamicin at a recommended dose (5
mg/kg). Mice of group C (5 mg/kg for 30 days) showed
fear with less appetite, roughness of the body, apathy
and weakness. However, in group D (10 mg/kg for 30
days), all the mice produced irritable behavior, roughness
of the hair coat, dullness, less appetite and weakness.
Mortality of the animals was found in groups C and D, but
the highest concentration was found in group D treated
with 10 mg/kg for 30 days.

The mean body weight of the mice of group A at the
start and at the end of the experiment was 27.18+0.217
and 28.50+0.274 g, respectively. Total body weight was
not significantly affected due to short duration of
administration of gentamicin in group B. However, after
the end of the experimental period, the body weight was
more significantly (P<0.01) decreased in group D (10
mg/kg for 30 days) in comparison to control group (Figure
1).

In group A (Control), the mean value of TEC, TLC and
Hb% was 891.80+1.304 ml/m®, 8.14+0.018 thousand/m®
and 8.99+0.013. The value of TEC, TLC and Hb%
decreased significantly (P<0.01) in group C (5 mg/kg for
30 days) and group D (10 mg/kg for 30 days) in
comparison to the control group (Table 1). In group A
(control), the mean value of serum creatinine and ALT
were 0.54+0.035 mg/dl and 17.28+0.130 U/L. These
values increased significantly (P<0.01) in group D (10
mg/kg for 30 days).

Gross examination of kidney
Reddish brown with smooth and shiny surface kidney

was found in group A (Control) whereas, brownish color,
soft and flabby kidneys were found in group C (5 mg/kg
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Table 1. Blood chemical parameters estimated for all experimental groups (Data are given by Mean + SD).

Name of group TEC (mI/m3) TLC (thousand/ms) Hb% Serum creatinine (mg/dl) ALT (U/L)
Group A (Control) 891.80+1.304 8.14+0.018 8.99+0.013 0.54+0.035 17.28+0.130
Group B 876.80+1.304 7.98+0.017 8.08+0.084 0.53+0.010 21.6840.415
Group C 802.60+1.140** 7.77+0.016** 8.22+0.084** 0.62+0.009* 25.1840.164 **
Group D 587.80+0.837** 8.00+0.027** 7.40+0.071** 0.75+0.009** 33.82+0.512**

**Significant at 1% level (P<0.01); *significant at 5% level (P<0.05); NS, not significant (P<0.01).

Figure 2. Photomicrograph of histological section of kidney
of group A, showing renal corpuscle with glomerulus (G)
surrounded by Bowman’s capsule, proximal convoluted

tubule (PC) and vessel.

for 35 days) and group D (10 mg/kg for 35 days). The
mean weight of kidney of control group was 0.22+0.001
g. The weight of kidney decreased (0.18+0.001**)
significantly (P<0.01) in group D.

Histological examination of kidney

Long term administration of gentamicin with higher dose
induced marked glomerular, tubular and interstitial
alterations in treated mice.

Kidney of group A (control), renal corpuscles appeared
as dense rounded structure with glomeruli, surrounded by
double walled epithelial Bowman’s capsule and lined by
simple squamous cells, having an outer parietal and inner
visceral layers with a urinary space in between two layers
(Figure 2). No deviation was found in glomerulus as well
as tubules of the control group. In the experimental group
B, there was no histological alterations observed in
glomerulus and tubules of kidney treated with 5 mg/kg for
7 days. Desquamation of glomerulus, loss of glomerular
architecture and marked Iymphocytic infiltration were

found in tubules of kidney in group C (5 mg/kg for 30
days) (Figure 3). Distortion of renal tubules (Figure 4),
dilatation of tubule and tubular heammorhage were found
in group D (10 mg/kg for 30 days) (Figure 5).

DISCUSSION

In the present study, behavioral changes, blood chemical
and morphological alteration of kidney were observed
after gentamicin administration.

Gentamicin in recommended (5 mg/kg for 30 days) and
>recommended (10 mg/kg for 30 days) doses showed
roughness of the body, apathy, loss of appetite and
weakness. Similar findings were observed by Dantas et
al. (1997) and Aguiar et al. (1997) when 10 dogs received
gentamicin 10 mg/kg intramuscular (IM) 3 times a day for
14 days. However, they also found diarrhea and vomiting
following administration of gentamicin in dog. In the
current study, mortality was found in the highest
concentration in group D (10 mg/kg for 30 days) whereas,
Lichthorn (1985) reported death of new born rabbit
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Figure 3. Photomicrograph of histological section of
kidney of group C, showing desquamation of
glomerulus (G1) and loss of glomerular architecture
(G2). Stained with H&E, 40X.

Figure 4. Photomicrograph of histological section of kidney of
group D, showing distortion of renal tubules (black arrow);
stained with H&E, 40X.

following low dose (20 mg/kg) of intramuscular injection
of gentamicin during gestation period. Gentamicin is
known to generate reactive oxygen species associated
with an increase in lipid peroxidation and decrease in
antioxidant enzyme activity in the kidney (Banday et al.,
2008). Gentamicin treatment for long term produced
statistically significant (p<0.01) loss of body weight and

Figure 5. Photomicrograph of histological section of kidney of
group D, showing hemorrhage with dilatation of renal tubule
(black arrow); stained with H&E, 40X.

kidney weight in treated group as compared to control
group. Houghton and Ali (1997) observed that renal
failure due to gentamicin treatment in rats resulted in
acidosis associated with anorexia and leading to
decrease in body weight and kidney weight. Various
blood chemical parameters were tested for the evaluation
of the function of organs such as serum creatinine and
ALT. In the present study, a significant increase of serum
creatinine was observed and an increased serum
creatinine indicates that kidney function was affected by
gentamicin treatment. The presently recorded significant
increase in blood creatinine was associated with distinct
renal structural damage in rats (Chaware et al., 2011).
Blood level of ALT increased significantly in the treated
group. The blood level of ALT is indicative of the
functional efficacy of liver and kidney. The level of these
enzymes is very sensitive to any disease conditions of
such organs (Tietz, 1996). Increased level of serum
creatinine and ALT due to gentamicin treatment induced
oxidative injury causing tubular damage and renal
impairment. This finding is in accordance with that of
Lipsky et al (1980) who also reported similar results. The
presently observed necrotic changes of the renal tubules
confirm the concept that significant structural changes of
the kidney led to significant increase in the blood level of
ALT (Smith et al, 1988). In the present study,
intramuscular administration of gentamicin in 3 different
doses (5 mg/kg for 7 days, 5 mg/kg for 35 days and 10
mg/kg for 35 days) significantly reduced the TEC, TLC
and Hb%. Similar findings were reported by Smith et al.



(1988) that long term exposure of gentamicin in high
dose affects the haemopoietic cells in the bone marrow
and decrease erythrocyte production. In the present
study, soft with brownish colored kidney was found in
treated group (5 mg/kg for 30 days and 10 mg/kg for 30
days). Intramuscular administration of 10 mg gentamicin/
kg in 10 dogs, 3 times a day for 14 days, showed paled
and soft kidney (Dantas et al., 1997) which is similar to
the findings of the present study. For histological study,
mice treated with gentamicin with high doses for long
term showed progressive tubular, glomerular and
interstitial  alterations. The tubular damage and
degenerative changes seen in the present work confirm
with the findings of previous work (Ali et al.,, 2011,
Dehghani et al., 2011; Kalayarasan et al., 2009).

The results of the present work show that the cortex of
the kidney was more affected than the medulla as a
result of long term administration of gentamicin. This
might indicate that a relatively higher concentration of
gentamicin reaches the cortex via the bloodstream than
that entering the medulla. This is in agreement with the
findings of Houghton et al. (1975). Kacew (1989) reported
that gentamicin caused tubular necrosis, loss of brush
borders and accumulation in renal cortex due to its
reabsorption in proximal convoluted tubules causing
necrosis and degenerative changes.

Conclusion

It is concluded that long term treatment with gentamicin in
Swiss albino mice showed a fair degree of reduced food
intake and body weight, increased mortality, induced
significant blood chemical changes and caused
derangement of kidney function with concomitant
changes in the histological structures of that organ, which
occurred mostly at highly gentamicin exposed group. The
findings of the present study also revealed that treatment
with gentamicin for 7 days is safe for human and animals.
So, a physician prescription is needed before taking
antibiotic to avoid the hazardous effects on kidney.
People of Bangladesh should be conscious about taking
antibiotic in major or minor issues. The present study
may be considered as an experimental base of the
relevant human studies.
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