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Abstract
Background: 
Aminoglycoside antibiotic gentamicin is a widely used clinical agent 
with nephrotoxicity that is dose related. The pathogenesis of kidney 
injury that occurs due to drugs is based on oxidative stress.
Objective:

Methods:
The experimental in vivo study was carried out from 1st July 2019 to 
30th June 2020 in Sir Salimullah Medical College, Dhakawhere 30 
healthy male Long Evans rats aged between 90-120 days. Statistical 
analysis was done using SPSS v22 with ANOVA and post hoc 
Bonferonni test (p ≤ 0.05).
Results:
Green tea pretreatment significantly reduced the gentamicin-induced 
increases in serum creatinine (1.02±0.12 vs 1.54±0.16 mg/dL, 
p<0.001), serum urea(46.2±4.9 vs 72.3±6.1mg/dL, p<0.001), and BUN 
(22.1±2.4 vs 33.7±3.1mg. The pretreatment group had an intermediate 
weight of the kidneys (1.14-0.20g) compared to the control group and 
the gentamicin-treated group.
Conclusion:
The green tea extract is effective in providing meaningful 
nephroprotective effects in gentamicin-induced kidney injury, which is 
probably due to antioxidant effect.

Keywords: Green tea extract, Gentamicin, Nephrotoxicity, 
Nephroprotection

Introduction:
The life-saving agents worldwide to rescue patients 
with life-threatening gram-negative bacterial 
infections are amino glycoside antibiotics, such as 
gentamicin and they have surfaced to be active 
against a wide range of microorganisms.1 
Gentamicin is a routine in intensive care of 
life-threatening infections like sepsis, peritonitis, 
respiratory and urinary tract infections, as it has a 
wide-range of antimicrobial activity and 
bactericidal effects. Although it is highly effective, 
therapeutic gentamicin is highly restricted due to 
its nephrotoxicity which remains a serious issue in 
clinical practice.2 Nephrotoxicity has been 
observed in 10–25% of patients who have 

received gentamicin, depending on dose, duration 
of exposure, and inbuilt susceptibility, making it 
one of the biggest clinical challenges to 
antimicrobial therapy.2 Gentamicin nephrotoxicity 
is reversible, dose-dependent acute renal damage 
manifested by hyperserotonemia, rising blood urea 
nitrogen (BUN), and decreasing glomerular 
filtration rate.3 The underlying pathophysiological 
mechanism is largely the selective intracellular 
accumulation of gentamicin in kidney proximal 
tubular epithelial cells. This accumulation triggers 
an imbalance in ROS formation and removal, thus 
triggering the pathways of oxidative stress towards 
lipid peroxidation, mitochondrial injury, and 
apoptosis of tubular cells of the kidney.2.Oxidative 

stress, therefore, becomes critical in the 
pathogenesis of drug-induced renal injury, and it is 
a most significant imbalance between ROS 
formation and antioxidant body defense 
mechanisms.4 Lipid peroxidation in renal tissues 
induced by gentamicin leads to cellular membrane 
integrity disruption, destabilization of 
mitochondrial and endoplasmic reticulum 
structure, and ultimately tubular necrosis and 
functional decline.5 At present, clinical treatment 
for gentamicin-induced nephrotoxicity remains 
inadequate, primarily involving reduction or 
withdrawal after the onset of renal impairment. 
Regrettably, as of today, there are no 
pharmacologic products, which can be proven to 
prevent or reverse the renal toxicity of 
aminoglycoside therapy.3 This highlights the 
necessity of new strategies especially those that 
apply natural products with antioxidant and 
cytoprotective properties. Natural antioxidants 
have become a subject of an increased interest in 
the recent past due to the emergence of novel 
methods of treatment against oxidative 
stress-induced tissue damage. Among them, there 
is green tea, a ubiquitous extract of Camellia 
sinensis, which is full of polyphenolic compounds, 
such as epigallocatechin gallate (EGCG) and 
catechin and epicatechin, which have a strong 
radical scavenging and antioxidant properties.6 
These bioactive compounds are found to inhibit 
oxidative stress in liver, heart, and nervous system 
and in chemical induced organ toxicities.7,8 This 
has been notwithstanding the lack of experimental 
studies that specifically describe the 
nephroprotective effects of pre-treating animals 
with gentamicin induced renal injury with green 
tea.9 The present study, therefore, sought to discuss 
the protective effects of green tea extract 
pretreatment in gentamicin induced nephrotoxicity 
by estimating the serum renal function markers 
and relating these biochemical changes with the 
histopathological changes. The pretreatment 
treatment with green tea must lower the increase 
in the serum creatinine, urea, and BUN levels 
caused by gentamicin by a significant margin due 
to its strong antioxidant and membrane-stabilizing 
effects. The identification and clarification of the 
green tea protective mechanisms shall be used to 
come up with supportive adjuvant treatment 
strategies to prevent or reduce drug-induced renal 
injury in the clinic.

Methods:
The experimental in vivo study was carried out 
from 1st July 2019 to 30th June 2020 in the 
Department of Physiology, Sir Salimullah Medical 
College, Dhaka, with the help of an ethical 
clearance of the Institutional Ethics Committee 
(IEC). Purposive sampling was used to select 30 
healthy Long Evans male rats between the age of 
90 to 120 days and 150-200 g, after which they 
were randomized. The sample size was 
determined according to the level of serum 
creatinine in the study and control groups and it 
was estimated to 10 rats/group. The rats were all 
acclimatized for 14 days of standard conditions 
(23±2 ºC, 12-hour light-dark cycle) with access 
to food and water in a free environment. The 
animals were then put into control (Group A) and 
experimental (Group B) groups. Group A was a 
baseline control (A1) that was treated with saline 
and a gentamicin-treated control (A2) that was 
administered 80 mg/kg/day intraperitoneally in the 
final three days. Group B was administered with 
extract of green tea (300mg/kg/day orally over 28 
days) and on the final three days, gentamicin was 
injected. The feasibility of the study was a pilot 
study aimed at establishing the most effective dose 
of gentamicin as a nephrotoxic. At the end of the 
research, rats were sacrificed and kidney and 
blood sampled. Kidney tissue was also evaluated 
to determine the content of MDA and 
histopathological changes, and the measurements 
of serum creatinine, urea and BUN were 
performed using automated analyzers. Preparation 
of histology slides and visualization under a 
microscope were carried out and 
photomicrographs obtained. The SPSS v22 was 
used to run statistics and the results reported as 
mean±SD. Where applicable, ANOVA with post 
hoc Bonferonni, paired t-test and Fisher exactly 
test were used with p ≤ 0.05 being the criterion of 
statistical significance.

Results:
The text describes a study on three groups of rats: 
Group A1 (baseline control), Group A2 
(gentamicin control), and Group B (gentamicin 
and green tea). The groups were similar in age and 
body weight, confirming randomization. There 
were no differences in body weight changes 
(p=0.07), but kidney weight varied significantly 
(p<0.001), with Group A2 showing the highest 
weight at 1.32 g, followed by Group B at 1.14 g, 

and Group A1 at 0.87 g (Table-I).
Table-II showed important serum renal function 
measurements from three test samples. Serum 
creatinine was higher in the gentamicin-treated 
group (1.54±0.16 mg/dL) compared to the 
baseline control (0.74±0.09 mg/dL), indicating 
severe kidney damage (ANOVA p<0.001). Green 
tea pretreatment lowered creatinine to 1.02±0.12 
mg/dL. Serum urea levels were also high in the 
gentamicin group (72.3±6.1 mg/dL) but reduced to 
46.2±4.9 mg/dL with green tea (p<0.001). Blood 
urea nitrogen increased to 33.7±3.1 mg/dL in 
gentamicin-treated rats, reduced to 22.1±2.4 
mg/dL with green tea pretreatment (p<0.001).
Table-III shows comparisons of renal function 
among different experimental groups. Significant 
differences were found, especially with green tea 
pretreatment, which affected kidney function 
compared to control groups (p=0.001 or p=0.002). 
The gentamicin-treated group had notable kidney 
damage. Green tea did not fully inhibit this 
damage but offered strong protection against 
gentamicin effects.

Figure-2 showed the correlations among key renal 
function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in the 
fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports loss 
of weight in more severely impaired rats.
Table-IV revealed the post-hoc comparisons 
involving all the renal function markers with the 
Bonferonni correction that is a rigorous statistical 
test of the differences between the experimental 
groups with multiple tests. The results indicate that 
the serum creatinine levels were not equal 
between all groups of pairwise comparison: 
baseline control group and gentamicin-treated 
control group (A1 vs A2, p<0.001), baseline 
control group and green tea-pretreated group (A1 
vs B, p=0.002), as well as, there was significant 
difference between pretreated and gentamicin- 
treated group (A2 vs B, p<0.001). The patterns of 
serum urea and BUN levels were also similar in all 
three comparisons with p<0.001, i.e. highly 

significant differences in all pairwise comparisons.

Discussion:
In this article, the experiment shows that 
pretreatment with green tea extract significantly 
attenuates gentamicin-induced nephrotoxicity in 
rats, as indicated by the unbelievable levels of 
serum urea, creatinine, and BUN levels in the 
experimental group compared to the control 
group. The results confirm the previously 
established nephrotoxicity profile of gentamicin 
and expand the existing understanding of 
antioxidant molecules of plant origin in the 
prevention of kidney damage associated with drug 
administration.10 The difference in serum 
creatinine increase in gentamicin-treated controls 
(1.54±0.16mg/dL) and baseline controls 
(0.74±0.09mg/dL) is about two times, which is 
directly related to the intensive impairment of 
glomerular filtration that is characteristic of the 
pathophysiology of acute kidney injury.11 It was 
interesting to note that green tea pretreatment 
reduced serum creatinine levels by a significant 
value of about 34% as compared to 
gentamicin-treated controls indicating that 
polyphenolic agents induce inherent renal 
protective systems. The subsequent rise in serum 
urea and BUN in animals treated with gentamicin 
is indicative of a blocked glomerular filtration 
process and tubular injury typical of 
nephrotoxicity induced by aminoglycosides. The 
fact that high and positive correlations have been 
set between these biochemical indicators (r=0.89 
between urea and creatinine, r=0.85 between 
BUN and creatinine) indicates that a combination 
of these lessens indicates an increase in renal 
damage and confirms the use of multiple 
indicators in assessing extensively the nephrotoxic 
effect.12 The pretreatment with green tea always 
reduced all three biomarkers, including serum 
urea (72.3 mg/dl to 46.2mg/dl) and BUN 
(33.7mg/dl to 22.1mg/dl), and indicated 
comprehensive broad-spectrum protection against 
functional renal derangement. These biochemical 
advantages refer to the fact that the green tea 
polyphenols, specifically, epigallocatechin gallate 
(EGCG), are effective in combating the cases of 
oxidative stress cascades which are induced by 
accumulation of gentamicin within proximal 
tubular cells.13 Morphological findings on kidney 
weight provide additional evidence towards 
nephroprotection. Controls treated with 

gentamicin exhibited widespread renal 
hypertrophy (1.32±0.18 g), a defensive reaction 
against tubular damage and impairment in 
function. Intermediate kidney weight in the green 
tea group (1.14±0.20 g) suggests partial 
preservation of normal architecture and reduced 
structural remodeling.14 The presence of moderate 
positive correlation between kidney weight and 
serum creatinine (r=0.66) suggests that the 
biochemical damage was followed by 
hypertrophic changes, and partial inhibition of the 
latter in the pretreatment group suggests that it 
acted protectionally at the structural and 
functional levels. These are the negative 
relationships between the change in body weight 
and the serum creatinine (r=-0.58) in severely 
diseased animals which are the systemic effects of 
advanced damage to the kidney such as metabolic 
imbalance and impaired absorption of nutrients. 
The pretreatment with green tea did not alter body 
weight significantly, which indicates the 
superiority of metabolic homeostasis and low 
body toxicity when compared to the control.This 
result is consistent with Asbaghi et al, that 
antioxidant polyphenols of plant origin provide 
multi-organ protection rather than local 
nephroprotection.15 The mechanistic protection is 
demonstrated to include direct free-radical 
scavenging by green tea catechins, activation of 
endogenous antioxidant enzymes, and 
stabilization of cellular membrane integrity in 
proximal tubular cells that are vulnerable to 
gentamicin-induced lipid peroxidation.16 
However, despite significant protective effects, 
green tea pretreatment did not normalize renal 
function markers to baseline levels completely. 
This partial protection is a reflection either of the 
severity of the injury induced by gentamicin at the 
dose used or of potential constraints to polyphenol 
bioavailability and renal tissue penetration.17 

Further research ought to be done on 
dose-response relationships, the most appropriate 
time of intervention, and the possibility of 
combination nephroprotective drug synergies. In 
conclusion, this paper presents a significant 
rationale that green tea extract is an effective 
adjunctive therapy that could be used in 
preventing drug-induced nephrotoxicity and 
should be subject to further translational research 
in order to be applied in clinical practice in 
patients who need aminoglycoside therapy.

Limitations:
The study used only Long Evans rats, which may 
not apply to human kidney toxicity. Green tea 
extract's optimal dose and duration are unclear.

Conclusion:
Pretreatment with green tea extract prevents 
gentamicin nephrotoxicity significantly with 
respect to its better antioxidant effects of reducing 
serum creatinine, urea, and BUN by 
approximately 34, 36, and 34 percent, 
respectively, when compared to the untreated 
gentamicin-treated rats. The study examines how 
certain plant compounds, particularly polyphenols 
from green tea, can protect against kidney damage 
caused by gentamicin, an antibiotic. It found that 
pre-treatment with these compounds helps restore 
kidney function and reduces damage. The results 
suggest these compounds could be useful in 
preventing renal injury from nephrotoxic drugs. 
Future research will explore the best dosage and 
timing for green tea use and test these effects in 
other animal models to confirm their protective 
benefits.
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Introduction:
The life-saving agents worldwide to rescue patients 
with life-threatening gram-negative bacterial 
infections are amino glycoside antibiotics, such as 
gentamicin and they have surfaced to be active 
against a wide range of microorganisms.1 
Gentamicin is a routine in intensive care of 
life-threatening infections like sepsis, peritonitis, 
respiratory and urinary tract infections, as it has a 
wide-range of antimicrobial activity and 
bactericidal effects. Although it is highly effective, 
therapeutic gentamicin is highly restricted due to 
its nephrotoxicity which remains a serious issue in 
clinical practice.2 Nephrotoxicity has been 
observed in 10–25% of patients who have 

received gentamicin, depending on dose, duration 
of exposure, and inbuilt susceptibility, making it 
one of the biggest clinical challenges to 
antimicrobial therapy.2 Gentamicin nephrotoxicity 
is reversible, dose-dependent acute renal damage 
manifested by hyperserotonemia, rising blood urea 
nitrogen (BUN), and decreasing glomerular 
filtration rate.3 The underlying pathophysiological 
mechanism is largely the selective intracellular 
accumulation of gentamicin in kidney proximal 
tubular epithelial cells. This accumulation triggers 
an imbalance in ROS formation and removal, thus 
triggering the pathways of oxidative stress towards 
lipid peroxidation, mitochondrial injury, and 
apoptosis of tubular cells of the kidney.2.Oxidative 

stress, therefore, becomes critical in the 
pathogenesis of drug-induced renal injury, and it is 
a most significant imbalance between ROS 
formation and antioxidant body defense 
mechanisms.4 Lipid peroxidation in renal tissues 
induced by gentamicin leads to cellular membrane 
integrity disruption, destabilization of 
mitochondrial and endoplasmic reticulum 
structure, and ultimately tubular necrosis and 
functional decline.5 At present, clinical treatment 
for gentamicin-induced nephrotoxicity remains 
inadequate, primarily involving reduction or 
withdrawal after the onset of renal impairment. 
Regrettably, as of today, there are no 
pharmacologic products, which can be proven to 
prevent or reverse the renal toxicity of 
aminoglycoside therapy.3 This highlights the 
necessity of new strategies especially those that 
apply natural products with antioxidant and 
cytoprotective properties. Natural antioxidants 
have become a subject of an increased interest in 
the recent past due to the emergence of novel 
methods of treatment against oxidative 
stress-induced tissue damage. Among them, there 
is green tea, a ubiquitous extract of Camellia 
sinensis, which is full of polyphenolic compounds, 
such as epigallocatechin gallate (EGCG) and 
catechin and epicatechin, which have a strong 
radical scavenging and antioxidant properties.6 
These bioactive compounds are found to inhibit 
oxidative stress in liver, heart, and nervous system 
and in chemical induced organ toxicities.7,8 This 
has been notwithstanding the lack of experimental 
studies that specifically describe the 
nephroprotective effects of pre-treating animals 
with gentamicin induced renal injury with green 
tea.9 The present study, therefore, sought to discuss 
the protective effects of green tea extract 
pretreatment in gentamicin induced nephrotoxicity 
by estimating the serum renal function markers 
and relating these biochemical changes with the 
histopathological changes. The pretreatment 
treatment with green tea must lower the increase 
in the serum creatinine, urea, and BUN levels 
caused by gentamicin by a significant margin due 
to its strong antioxidant and membrane-stabilizing 
effects. The identification and clarification of the 
green tea protective mechanisms shall be used to 
come up with supportive adjuvant treatment 
strategies to prevent or reduce drug-induced renal 
injury in the clinic.

Methods:
The experimental in vivo study was carried out 
from 1st July 2019 to 30th June 2020 in the 
Department of Physiology, Sir Salimullah Medical 
College, Dhaka, with the help of an ethical 
clearance of the Institutional Ethics Committee 
(IEC). Purposive sampling was used to select 30 
healthy Long Evans male rats between the age of 
90 to 120 days and 150-200 g, after which they 
were randomized. The sample size was 
determined according to the level of serum 
creatinine in the study and control groups and it 
was estimated to 10 rats/group. The rats were all 
acclimatized for 14 days of standard conditions 
(23±2 ºC, 12-hour light-dark cycle) with access 
to food and water in a free environment. The 
animals were then put into control (Group A) and 
experimental (Group B) groups. Group A was a 
baseline control (A1) that was treated with saline 
and a gentamicin-treated control (A2) that was 
administered 80 mg/kg/day intraperitoneally in the 
final three days. Group B was administered with 
extract of green tea (300mg/kg/day orally over 28 
days) and on the final three days, gentamicin was 
injected. The feasibility of the study was a pilot 
study aimed at establishing the most effective dose 
of gentamicin as a nephrotoxic. At the end of the 
research, rats were sacrificed and kidney and 
blood sampled. Kidney tissue was also evaluated 
to determine the content of MDA and 
histopathological changes, and the measurements 
of serum creatinine, urea and BUN were 
performed using automated analyzers. Preparation 
of histology slides and visualization under a 
microscope were carried out and 
photomicrographs obtained. The SPSS v22 was 
used to run statistics and the results reported as 
mean±SD. Where applicable, ANOVA with post 
hoc Bonferonni, paired t-test and Fisher exactly 
test were used with p ≤ 0.05 being the criterion of 
statistical significance.

Results:
The text describes a study on three groups of rats: 
Group A1 (baseline control), Group A2 
(gentamicin control), and Group B (gentamicin 
and green tea). The groups were similar in age and 
body weight, confirming randomization. There 
were no differences in body weight changes 
(p=0.07), but kidney weight varied significantly 
(p<0.001), with Group A2 showing the highest 
weight at 1.32 g, followed by Group B at 1.14 g, 

and Group A1 at 0.87 g (Table-I).
Table-II showed important serum renal function 
measurements from three test samples. Serum 
creatinine was higher in the gentamicin-treated 
group (1.54±0.16 mg/dL) compared to the 
baseline control (0.74±0.09 mg/dL), indicating 
severe kidney damage (ANOVA p<0.001). Green 
tea pretreatment lowered creatinine to 1.02±0.12 
mg/dL. Serum urea levels were also high in the 
gentamicin group (72.3±6.1 mg/dL) but reduced to 
46.2±4.9 mg/dL with green tea (p<0.001). Blood 
urea nitrogen increased to 33.7±3.1 mg/dL in 
gentamicin-treated rats, reduced to 22.1±2.4 
mg/dL with green tea pretreatment (p<0.001).
Table-III shows comparisons of renal function 
among different experimental groups. Significant 
differences were found, especially with green tea 
pretreatment, which affected kidney function 
compared to control groups (p=0.001 or p=0.002). 
The gentamicin-treated group had notable kidney 
damage. Green tea did not fully inhibit this 
damage but offered strong protection against 
gentamicin effects.

Figure-2 showed the correlations among key renal 
function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in the 
fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports loss 
of weight in more severely impaired rats.
Table-IV revealed the post-hoc comparisons 
involving all the renal function markers with the 
Bonferonni correction that is a rigorous statistical 
test of the differences between the experimental 
groups with multiple tests. The results indicate that 
the serum creatinine levels were not equal 
between all groups of pairwise comparison: 
baseline control group and gentamicin-treated 
control group (A1 vs A2, p<0.001), baseline 
control group and green tea-pretreated group (A1 
vs B, p=0.002), as well as, there was significant 
difference between pretreated and gentamicin- 
treated group (A2 vs B, p<0.001). The patterns of 
serum urea and BUN levels were also similar in all 
three comparisons with p<0.001, i.e. highly 

significant differences in all pairwise comparisons.

Discussion:
In this article, the experiment shows that 
pretreatment with green tea extract significantly 
attenuates gentamicin-induced nephrotoxicity in 
rats, as indicated by the unbelievable levels of 
serum urea, creatinine, and BUN levels in the 
experimental group compared to the control 
group. The results confirm the previously 
established nephrotoxicity profile of gentamicin 
and expand the existing understanding of 
antioxidant molecules of plant origin in the 
prevention of kidney damage associated with drug 
administration.10 The difference in serum 
creatinine increase in gentamicin-treated controls 
(1.54±0.16mg/dL) and baseline controls 
(0.74±0.09mg/dL) is about two times, which is 
directly related to the intensive impairment of 
glomerular filtration that is characteristic of the 
pathophysiology of acute kidney injury.11 It was 
interesting to note that green tea pretreatment 
reduced serum creatinine levels by a significant 
value of about 34% as compared to 
gentamicin-treated controls indicating that 
polyphenolic agents induce inherent renal 
protective systems. The subsequent rise in serum 
urea and BUN in animals treated with gentamicin 
is indicative of a blocked glomerular filtration 
process and tubular injury typical of 
nephrotoxicity induced by aminoglycosides. The 
fact that high and positive correlations have been 
set between these biochemical indicators (r=0.89 
between urea and creatinine, r=0.85 between 
BUN and creatinine) indicates that a combination 
of these lessens indicates an increase in renal 
damage and confirms the use of multiple 
indicators in assessing extensively the nephrotoxic 
effect.12 The pretreatment with green tea always 
reduced all three biomarkers, including serum 
urea (72.3 mg/dl to 46.2mg/dl) and BUN 
(33.7mg/dl to 22.1mg/dl), and indicated 
comprehensive broad-spectrum protection against 
functional renal derangement. These biochemical 
advantages refer to the fact that the green tea 
polyphenols, specifically, epigallocatechin gallate 
(EGCG), are effective in combating the cases of 
oxidative stress cascades which are induced by 
accumulation of gentamicin within proximal 
tubular cells.13 Morphological findings on kidney 
weight provide additional evidence towards 
nephroprotection. Controls treated with 

gentamicin exhibited widespread renal 
hypertrophy (1.32±0.18 g), a defensive reaction 
against tubular damage and impairment in 
function. Intermediate kidney weight in the green 
tea group (1.14±0.20 g) suggests partial 
preservation of normal architecture and reduced 
structural remodeling.14 The presence of moderate 
positive correlation between kidney weight and 
serum creatinine (r=0.66) suggests that the 
biochemical damage was followed by 
hypertrophic changes, and partial inhibition of the 
latter in the pretreatment group suggests that it 
acted protectionally at the structural and 
functional levels. These are the negative 
relationships between the change in body weight 
and the serum creatinine (r=-0.58) in severely 
diseased animals which are the systemic effects of 
advanced damage to the kidney such as metabolic 
imbalance and impaired absorption of nutrients. 
The pretreatment with green tea did not alter body 
weight significantly, which indicates the 
superiority of metabolic homeostasis and low 
body toxicity when compared to the control.This 
result is consistent with Asbaghi et al, that 
antioxidant polyphenols of plant origin provide 
multi-organ protection rather than local 
nephroprotection.15 The mechanistic protection is 
demonstrated to include direct free-radical 
scavenging by green tea catechins, activation of 
endogenous antioxidant enzymes, and 
stabilization of cellular membrane integrity in 
proximal tubular cells that are vulnerable to 
gentamicin-induced lipid peroxidation.16 
However, despite significant protective effects, 
green tea pretreatment did not normalize renal 
function markers to baseline levels completely. 
This partial protection is a reflection either of the 
severity of the injury induced by gentamicin at the 
dose used or of potential constraints to polyphenol 
bioavailability and renal tissue penetration.17 

Further research ought to be done on 
dose-response relationships, the most appropriate 
time of intervention, and the possibility of 
combination nephroprotective drug synergies. In 
conclusion, this paper presents a significant 
rationale that green tea extract is an effective 
adjunctive therapy that could be used in 
preventing drug-induced nephrotoxicity and 
should be subject to further translational research 
in order to be applied in clinical practice in 
patients who need aminoglycoside therapy.

Limitations:
The study used only Long Evans rats, which may 
not apply to human kidney toxicity. Green tea 
extract's optimal dose and duration are unclear.

Conclusion:
Pretreatment with green tea extract prevents 
gentamicin nephrotoxicity significantly with 
respect to its better antioxidant effects of reducing 
serum creatinine, urea, and BUN by 
approximately 34, 36, and 34 percent, 
respectively, when compared to the untreated 
gentamicin-treated rats. The study examines how 
certain plant compounds, particularly polyphenols 
from green tea, can protect against kidney damage 
caused by gentamicin, an antibiotic. It found that 
pre-treatment with these compounds helps restore 
kidney function and reduces damage. The results 
suggest these compounds could be useful in 
preventing renal injury from nephrotoxic drugs. 
Future research will explore the best dosage and 
timing for green tea use and test these effects in 
other animal models to confirm their protective 
benefits.
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Introduction:
The life-saving agents worldwide to rescue patients 
with life-threatening gram-negative bacterial 
infections are amino glycoside antibiotics, such as 
gentamicin and they have surfaced to be active 
against a wide range of microorganisms.1 
Gentamicin is a routine in intensive care of 
life-threatening infections like sepsis, peritonitis, 
respiratory and urinary tract infections, as it has a 
wide-range of antimicrobial activity and 
bactericidal effects. Although it is highly effective, 
therapeutic gentamicin is highly restricted due to 
its nephrotoxicity which remains a serious issue in 
clinical practice.2 Nephrotoxicity has been 
observed in 10–25% of patients who have 

received gentamicin, depending on dose, duration 
of exposure, and inbuilt susceptibility, making it 
one of the biggest clinical challenges to 
antimicrobial therapy.2 Gentamicin nephrotoxicity 
is reversible, dose-dependent acute renal damage 
manifested by hyperserotonemia, rising blood urea 
nitrogen (BUN), and decreasing glomerular 
filtration rate.3 The underlying pathophysiological 
mechanism is largely the selective intracellular 
accumulation of gentamicin in kidney proximal 
tubular epithelial cells. This accumulation triggers 
an imbalance in ROS formation and removal, thus 
triggering the pathways of oxidative stress towards 
lipid peroxidation, mitochondrial injury, and 
apoptosis of tubular cells of the kidney.2.Oxidative 

stress, therefore, becomes critical in the 
pathogenesis of drug-induced renal injury, and it is 
a most significant imbalance between ROS 
formation and antioxidant body defense 
mechanisms.4 Lipid peroxidation in renal tissues 
induced by gentamicin leads to cellular membrane 
integrity disruption, destabilization of 
mitochondrial and endoplasmic reticulum 
structure, and ultimately tubular necrosis and 
functional decline.5 At present, clinical treatment 
for gentamicin-induced nephrotoxicity remains 
inadequate, primarily involving reduction or 
withdrawal after the onset of renal impairment. 
Regrettably, as of today, there are no 
pharmacologic products, which can be proven to 
prevent or reverse the renal toxicity of 
aminoglycoside therapy.3 This highlights the 
necessity of new strategies especially those that 
apply natural products with antioxidant and 
cytoprotective properties. Natural antioxidants 
have become a subject of an increased interest in 
the recent past due to the emergence of novel 
methods of treatment against oxidative 
stress-induced tissue damage. Among them, there 
is green tea, a ubiquitous extract of Camellia 
sinensis, which is full of polyphenolic compounds, 
such as epigallocatechin gallate (EGCG) and 
catechin and epicatechin, which have a strong 
radical scavenging and antioxidant properties.6 
These bioactive compounds are found to inhibit 
oxidative stress in liver, heart, and nervous system 
and in chemical induced organ toxicities.7,8 This 
has been notwithstanding the lack of experimental 
studies that specifically describe the 
nephroprotective effects of pre-treating animals 
with gentamicin induced renal injury with green 
tea.9 The present study, therefore, sought to discuss 
the protective effects of green tea extract 
pretreatment in gentamicin induced nephrotoxicity 
by estimating the serum renal function markers 
and relating these biochemical changes with the 
histopathological changes. The pretreatment 
treatment with green tea must lower the increase 
in the serum creatinine, urea, and BUN levels 
caused by gentamicin by a significant margin due 
to its strong antioxidant and membrane-stabilizing 
effects. The identification and clarification of the 
green tea protective mechanisms shall be used to 
come up with supportive adjuvant treatment 
strategies to prevent or reduce drug-induced renal 
injury in the clinic.

Methods:
The experimental in vivo study was carried out 
from 1st July 2019 to 30th June 2020 in the 
Department of Physiology, Sir Salimullah Medical 
College, Dhaka, with the help of an ethical 
clearance of the Institutional Ethics Committee 
(IEC). Purposive sampling was used to select 30 
healthy Long Evans male rats between the age of 
90 to 120 days and 150-200 g, after which they 
were randomized. The sample size was 
determined according to the level of serum 
creatinine in the study and control groups and it 
was estimated to 10 rats/group. The rats were all 
acclimatized for 14 days of standard conditions 
(23±2 ºC, 12-hour light-dark cycle) with access 
to food and water in a free environment. The 
animals were then put into control (Group A) and 
experimental (Group B) groups. Group A was a 
baseline control (A1) that was treated with saline 
and a gentamicin-treated control (A2) that was 
administered 80 mg/kg/day intraperitoneally in the 
final three days. Group B was administered with 
extract of green tea (300mg/kg/day orally over 28 
days) and on the final three days, gentamicin was 
injected. The feasibility of the study was a pilot 
study aimed at establishing the most effective dose 
of gentamicin as a nephrotoxic. At the end of the 
research, rats were sacrificed and kidney and 
blood sampled. Kidney tissue was also evaluated 
to determine the content of MDA and 
histopathological changes, and the measurements 
of serum creatinine, urea and BUN were 
performed using automated analyzers. Preparation 
of histology slides and visualization under a 
microscope were carried out and 
photomicrographs obtained. The SPSS v22 was 
used to run statistics and the results reported as 
mean±SD. Where applicable, ANOVA with post 
hoc Bonferonni, paired t-test and Fisher exactly 
test were used with p ≤ 0.05 being the criterion of 
statistical significance.

Results:
The text describes a study on three groups of rats: 
Group A1 (baseline control), Group A2 
(gentamicin control), and Group B (gentamicin 
and green tea). The groups were similar in age and 
body weight, confirming randomization. There 
were no differences in body weight changes 
(p=0.07), but kidney weight varied significantly 
(p<0.001), with Group A2 showing the highest 
weight at 1.32 g, followed by Group B at 1.14 g, 

and Group A1 at 0.87 g (Table-I).
Table-II showed important serum renal function 
measurements from three test samples. Serum 
creatinine was higher in the gentamicin-treated 
group (1.54±0.16 mg/dL) compared to the 
baseline control (0.74±0.09 mg/dL), indicating 
severe kidney damage (ANOVA p<0.001). Green 
tea pretreatment lowered creatinine to 1.02±0.12 
mg/dL. Serum urea levels were also high in the 
gentamicin group (72.3±6.1 mg/dL) but reduced to 
46.2±4.9 mg/dL with green tea (p<0.001). Blood 
urea nitrogen increased to 33.7±3.1 mg/dL in 
gentamicin-treated rats, reduced to 22.1±2.4 
mg/dL with green tea pretreatment (p<0.001).
Table-III shows comparisons of renal function 
among different experimental groups. Significant 
differences were found, especially with green tea 
pretreatment, which affected kidney function 
compared to control groups (p=0.001 or p=0.002). 
The gentamicin-treated group had notable kidney 
damage. Green tea did not fully inhibit this 
damage but offered strong protection against 
gentamicin effects.

Figure-2 showed the correlations among key renal 
function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in the 
fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports loss 
of weight in more severely impaired rats.
Table-IV revealed the post-hoc comparisons 
involving all the renal function markers with the 
Bonferonni correction that is a rigorous statistical 
test of the differences between the experimental 
groups with multiple tests. The results indicate that 
the serum creatinine levels were not equal 
between all groups of pairwise comparison: 
baseline control group and gentamicin-treated 
control group (A1 vs A2, p<0.001), baseline 
control group and green tea-pretreated group (A1 
vs B, p=0.002), as well as, there was significant 
difference between pretreated and gentamicin- 
treated group (A2 vs B, p<0.001). The patterns of 
serum urea and BUN levels were also similar in all 
three comparisons with p<0.001, i.e. highly 

significant differences in all pairwise comparisons.

Discussion:
In this article, the experiment shows that 
pretreatment with green tea extract significantly 
attenuates gentamicin-induced nephrotoxicity in 
rats, as indicated by the unbelievable levels of 
serum urea, creatinine, and BUN levels in the 
experimental group compared to the control 
group. The results confirm the previously 
established nephrotoxicity profile of gentamicin 
and expand the existing understanding of 
antioxidant molecules of plant origin in the 
prevention of kidney damage associated with drug 
administration.10 The difference in serum 
creatinine increase in gentamicin-treated controls 
(1.54±0.16mg/dL) and baseline controls 
(0.74±0.09mg/dL) is about two times, which is 
directly related to the intensive impairment of 
glomerular filtration that is characteristic of the 
pathophysiology of acute kidney injury.11 It was 
interesting to note that green tea pretreatment 
reduced serum creatinine levels by a significant 
value of about 34% as compared to 
gentamicin-treated controls indicating that 
polyphenolic agents induce inherent renal 
protective systems. The subsequent rise in serum 
urea and BUN in animals treated with gentamicin 
is indicative of a blocked glomerular filtration 
process and tubular injury typical of 
nephrotoxicity induced by aminoglycosides. The 
fact that high and positive correlations have been 
set between these biochemical indicators (r=0.89 
between urea and creatinine, r=0.85 between 
BUN and creatinine) indicates that a combination 
of these lessens indicates an increase in renal 
damage and confirms the use of multiple 
indicators in assessing extensively the nephrotoxic 
effect.12 The pretreatment with green tea always 
reduced all three biomarkers, including serum 
urea (72.3 mg/dl to 46.2mg/dl) and BUN 
(33.7mg/dl to 22.1mg/dl), and indicated 
comprehensive broad-spectrum protection against 
functional renal derangement. These biochemical 
advantages refer to the fact that the green tea 
polyphenols, specifically, epigallocatechin gallate 
(EGCG), are effective in combating the cases of 
oxidative stress cascades which are induced by 
accumulation of gentamicin within proximal 
tubular cells.13 Morphological findings on kidney 
weight provide additional evidence towards 
nephroprotection. Controls treated with 

gentamicin exhibited widespread renal 
hypertrophy (1.32±0.18 g), a defensive reaction 
against tubular damage and impairment in 
function. Intermediate kidney weight in the green 
tea group (1.14±0.20 g) suggests partial 
preservation of normal architecture and reduced 
structural remodeling.14 The presence of moderate 
positive correlation between kidney weight and 
serum creatinine (r=0.66) suggests that the 
biochemical damage was followed by 
hypertrophic changes, and partial inhibition of the 
latter in the pretreatment group suggests that it 
acted protectionally at the structural and 
functional levels. These are the negative 
relationships between the change in body weight 
and the serum creatinine (r=-0.58) in severely 
diseased animals which are the systemic effects of 
advanced damage to the kidney such as metabolic 
imbalance and impaired absorption of nutrients. 
The pretreatment with green tea did not alter body 
weight significantly, which indicates the 
superiority of metabolic homeostasis and low 
body toxicity when compared to the control.This 
result is consistent with Asbaghi et al, that 
antioxidant polyphenols of plant origin provide 
multi-organ protection rather than local 
nephroprotection.15 The mechanistic protection is 
demonstrated to include direct free-radical 
scavenging by green tea catechins, activation of 
endogenous antioxidant enzymes, and 
stabilization of cellular membrane integrity in 
proximal tubular cells that are vulnerable to 
gentamicin-induced lipid peroxidation.16 
However, despite significant protective effects, 
green tea pretreatment did not normalize renal 
function markers to baseline levels completely. 
This partial protection is a reflection either of the 
severity of the injury induced by gentamicin at the 
dose used or of potential constraints to polyphenol 
bioavailability and renal tissue penetration.17 

Further research ought to be done on 
dose-response relationships, the most appropriate 
time of intervention, and the possibility of 
combination nephroprotective drug synergies. In 
conclusion, this paper presents a significant 
rationale that green tea extract is an effective 
adjunctive therapy that could be used in 
preventing drug-induced nephrotoxicity and 
should be subject to further translational research 
in order to be applied in clinical practice in 
patients who need aminoglycoside therapy.

Limitations:
The study used only Long Evans rats, which may 
not apply to human kidney toxicity. Green tea 
extract's optimal dose and duration are unclear.

Conclusion:
Pretreatment with green tea extract prevents 
gentamicin nephrotoxicity significantly with 
respect to its better antioxidant effects of reducing 
serum creatinine, urea, and BUN by 
approximately 34, 36, and 34 percent, 
respectively, when compared to the untreated 
gentamicin-treated rats. The study examines how 
certain plant compounds, particularly polyphenols 
from green tea, can protect against kidney damage 
caused by gentamicin, an antibiotic. It found that 
pre-treatment with these compounds helps restore 
kidney function and reduces damage. The results 
suggest these compounds could be useful in 
preventing renal injury from nephrotoxic drugs. 
Future research will explore the best dosage and 
timing for green tea use and test these effects in 
other animal models to confirm their protective 
benefits.
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Table-I: Baseline characteristics of study population (N=30)

Number of rats 10 10 10 -

Age (days, mean±SD) 104±8 106±7 105±6 0.72

Initial body wt (g) 175.8±9.8 182.0±13.2 179.1±7.8 0.43

Final body wt (g) 212.3±7.4 211.8±9.2 220.2±9.1 0.07

% Change in body wt 21.1±6.3 16.7±5.4 23.1±6.3 0.07

Kidney wt (g) 0.87±0.07 1.32±0.18 1.14±0.20 <0.001

Baseline
characteristics p-valueA1

(Baseline Control)
A2

(Gentamicin Control)
B (Green Tea +

Gentamicin)

Table-II: Serum renal function markers across groups

Serum creatinine (mg/dL) 0.74±0.09 1.54±0.16 1.02±0.12 <0.001

Serum urea (mg/dL) 30.4±2.9 72.3±6.1 46.2±4.9 <0.001

BUN (mg/dL) 14.1±1.4 33.7±3.1 22.1±2.4 <0.001

Parameter ANOVA pA1
(mean±SD)

A2
(mean±SD)

B
(mean±SD)

Table-III: Pairwise post-hoc (bonferroni) comparisons 
among groups

Serum creatinine <0.001 0.002 <0.001

Serum urea <0.001 <0.001 <0.001

BUN <0.001 <0.001 <0.001

Parameter A1 vs A2 A1 vs B A2 vs B
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Introduction:
The life-saving agents worldwide to rescue patients 
with life-threatening gram-negative bacterial 
infections are amino glycoside antibiotics, such as 
gentamicin and they have surfaced to be active 
against a wide range of microorganisms.1 
Gentamicin is a routine in intensive care of 
life-threatening infections like sepsis, peritonitis, 
respiratory and urinary tract infections, as it has a 
wide-range of antimicrobial activity and 
bactericidal effects. Although it is highly effective, 
therapeutic gentamicin is highly restricted due to 
its nephrotoxicity which remains a serious issue in 
clinical practice.2 Nephrotoxicity has been 
observed in 10–25% of patients who have 

received gentamicin, depending on dose, duration 
of exposure, and inbuilt susceptibility, making it 
one of the biggest clinical challenges to 
antimicrobial therapy.2 Gentamicin nephrotoxicity 
is reversible, dose-dependent acute renal damage 
manifested by hyperserotonemia, rising blood urea 
nitrogen (BUN), and decreasing glomerular 
filtration rate.3 The underlying pathophysiological 
mechanism is largely the selective intracellular 
accumulation of gentamicin in kidney proximal 
tubular epithelial cells. This accumulation triggers 
an imbalance in ROS formation and removal, thus 
triggering the pathways of oxidative stress towards 
lipid peroxidation, mitochondrial injury, and 
apoptosis of tubular cells of the kidney.2.Oxidative 

stress, therefore, becomes critical in the 
pathogenesis of drug-induced renal injury, and it is 
a most significant imbalance between ROS 
formation and antioxidant body defense 
mechanisms.4 Lipid peroxidation in renal tissues 
induced by gentamicin leads to cellular membrane 
integrity disruption, destabilization of 
mitochondrial and endoplasmic reticulum 
structure, and ultimately tubular necrosis and 
functional decline.5 At present, clinical treatment 
for gentamicin-induced nephrotoxicity remains 
inadequate, primarily involving reduction or 
withdrawal after the onset of renal impairment. 
Regrettably, as of today, there are no 
pharmacologic products, which can be proven to 
prevent or reverse the renal toxicity of 
aminoglycoside therapy.3 This highlights the 
necessity of new strategies especially those that 
apply natural products with antioxidant and 
cytoprotective properties. Natural antioxidants 
have become a subject of an increased interest in 
the recent past due to the emergence of novel 
methods of treatment against oxidative 
stress-induced tissue damage. Among them, there 
is green tea, a ubiquitous extract of Camellia 
sinensis, which is full of polyphenolic compounds, 
such as epigallocatechin gallate (EGCG) and 
catechin and epicatechin, which have a strong 
radical scavenging and antioxidant properties.6 
These bioactive compounds are found to inhibit 
oxidative stress in liver, heart, and nervous system 
and in chemical induced organ toxicities.7,8 This 
has been notwithstanding the lack of experimental 
studies that specifically describe the 
nephroprotective effects of pre-treating animals 
with gentamicin induced renal injury with green 
tea.9 The present study, therefore, sought to discuss 
the protective effects of green tea extract 
pretreatment in gentamicin induced nephrotoxicity 
by estimating the serum renal function markers 
and relating these biochemical changes with the 
histopathological changes. The pretreatment 
treatment with green tea must lower the increase 
in the serum creatinine, urea, and BUN levels 
caused by gentamicin by a significant margin due 
to its strong antioxidant and membrane-stabilizing 
effects. The identification and clarification of the 
green tea protective mechanisms shall be used to 
come up with supportive adjuvant treatment 
strategies to prevent or reduce drug-induced renal 
injury in the clinic.

Methods:
The experimental in vivo study was carried out 
from 1st July 2019 to 30th June 2020 in the 
Department of Physiology, Sir Salimullah Medical 
College, Dhaka, with the help of an ethical 
clearance of the Institutional Ethics Committee 
(IEC). Purposive sampling was used to select 30 
healthy Long Evans male rats between the age of 
90 to 120 days and 150-200 g, after which they 
were randomized. The sample size was 
determined according to the level of serum 
creatinine in the study and control groups and it 
was estimated to 10 rats/group. The rats were all 
acclimatized for 14 days of standard conditions 
(23±2 ºC, 12-hour light-dark cycle) with access 
to food and water in a free environment. The 
animals were then put into control (Group A) and 
experimental (Group B) groups. Group A was a 
baseline control (A1) that was treated with saline 
and a gentamicin-treated control (A2) that was 
administered 80 mg/kg/day intraperitoneally in the 
final three days. Group B was administered with 
extract of green tea (300mg/kg/day orally over 28 
days) and on the final three days, gentamicin was 
injected. The feasibility of the study was a pilot 
study aimed at establishing the most effective dose 
of gentamicin as a nephrotoxic. At the end of the 
research, rats were sacrificed and kidney and 
blood sampled. Kidney tissue was also evaluated 
to determine the content of MDA and 
histopathological changes, and the measurements 
of serum creatinine, urea and BUN were 
performed using automated analyzers. Preparation 
of histology slides and visualization under a 
microscope were carried out and 
photomicrographs obtained. The SPSS v22 was 
used to run statistics and the results reported as 
mean±SD. Where applicable, ANOVA with post 
hoc Bonferonni, paired t-test and Fisher exactly 
test were used with p ≤ 0.05 being the criterion of 
statistical significance.

Results:
The text describes a study on three groups of rats: 
Group A1 (baseline control), Group A2 
(gentamicin control), and Group B (gentamicin 
and green tea). The groups were similar in age and 
body weight, confirming randomization. There 
were no differences in body weight changes 
(p=0.07), but kidney weight varied significantly 
(p<0.001), with Group A2 showing the highest 
weight at 1.32 g, followed by Group B at 1.14 g, 

and Group A1 at 0.87 g (Table-I).
Table-II showed important serum renal function 
measurements from three test samples. Serum 
creatinine was higher in the gentamicin-treated 
group (1.54±0.16 mg/dL) compared to the 
baseline control (0.74±0.09 mg/dL), indicating 
severe kidney damage (ANOVA p<0.001). Green 
tea pretreatment lowered creatinine to 1.02±0.12 
mg/dL. Serum urea levels were also high in the 
gentamicin group (72.3±6.1 mg/dL) but reduced to 
46.2±4.9 mg/dL with green tea (p<0.001). Blood 
urea nitrogen increased to 33.7±3.1 mg/dL in 
gentamicin-treated rats, reduced to 22.1±2.4 
mg/dL with green tea pretreatment (p<0.001).
Table-III shows comparisons of renal function 
among different experimental groups. Significant 
differences were found, especially with green tea 
pretreatment, which affected kidney function 
compared to control groups (p=0.001 or p=0.002). 
The gentamicin-treated group had notable kidney 
damage. Green tea did not fully inhibit this 
damage but offered strong protection against 
gentamicin effects.

Figure-2 showed the correlations among key renal 
function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in the 
fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports loss 
of weight in more severely impaired rats.
Table-IV revealed the post-hoc comparisons 
involving all the renal function markers with the 
Bonferonni correction that is a rigorous statistical 
test of the differences between the experimental 
groups with multiple tests. The results indicate that 
the serum creatinine levels were not equal 
between all groups of pairwise comparison: 
baseline control group and gentamicin-treated 
control group (A1 vs A2, p<0.001), baseline 
control group and green tea-pretreated group (A1 
vs B, p=0.002), as well as, there was significant 
difference between pretreated and gentamicin- 
treated group (A2 vs B, p<0.001). The patterns of 
serum urea and BUN levels were also similar in all 
three comparisons with p<0.001, i.e. highly 

significant differences in all pairwise comparisons.

Discussion:
In this article, the experiment shows that 
pretreatment with green tea extract significantly 
attenuates gentamicin-induced nephrotoxicity in 
rats, as indicated by the unbelievable levels of 
serum urea, creatinine, and BUN levels in the 
experimental group compared to the control 
group. The results confirm the previously 
established nephrotoxicity profile of gentamicin 
and expand the existing understanding of 
antioxidant molecules of plant origin in the 
prevention of kidney damage associated with drug 
administration.10 The difference in serum 
creatinine increase in gentamicin-treated controls 
(1.54±0.16mg/dL) and baseline controls 
(0.74±0.09mg/dL) is about two times, which is 
directly related to the intensive impairment of 
glomerular filtration that is characteristic of the 
pathophysiology of acute kidney injury.11 It was 
interesting to note that green tea pretreatment 
reduced serum creatinine levels by a significant 
value of about 34% as compared to 
gentamicin-treated controls indicating that 
polyphenolic agents induce inherent renal 
protective systems. The subsequent rise in serum 
urea and BUN in animals treated with gentamicin 
is indicative of a blocked glomerular filtration 
process and tubular injury typical of 
nephrotoxicity induced by aminoglycosides. The 
fact that high and positive correlations have been 
set between these biochemical indicators (r=0.89 
between urea and creatinine, r=0.85 between 
BUN and creatinine) indicates that a combination 
of these lessens indicates an increase in renal 
damage and confirms the use of multiple 
indicators in assessing extensively the nephrotoxic 
effect.12 The pretreatment with green tea always 
reduced all three biomarkers, including serum 
urea (72.3 mg/dl to 46.2mg/dl) and BUN 
(33.7mg/dl to 22.1mg/dl), and indicated 
comprehensive broad-spectrum protection against 
functional renal derangement. These biochemical 
advantages refer to the fact that the green tea 
polyphenols, specifically, epigallocatechin gallate 
(EGCG), are effective in combating the cases of 
oxidative stress cascades which are induced by 
accumulation of gentamicin within proximal 
tubular cells.13 Morphological findings on kidney 
weight provide additional evidence towards 
nephroprotection. Controls treated with 

gentamicin exhibited widespread renal 
hypertrophy (1.32±0.18 g), a defensive reaction 
against tubular damage and impairment in 
function. Intermediate kidney weight in the green 
tea group (1.14±0.20 g) suggests partial 
preservation of normal architecture and reduced 
structural remodeling.14 The presence of moderate 
positive correlation between kidney weight and 
serum creatinine (r=0.66) suggests that the 
biochemical damage was followed by 
hypertrophic changes, and partial inhibition of the 
latter in the pretreatment group suggests that it 
acted protectionally at the structural and 
functional levels. These are the negative 
relationships between the change in body weight 
and the serum creatinine (r=-0.58) in severely 
diseased animals which are the systemic effects of 
advanced damage to the kidney such as metabolic 
imbalance and impaired absorption of nutrients. 
The pretreatment with green tea did not alter body 
weight significantly, which indicates the 
superiority of metabolic homeostasis and low 
body toxicity when compared to the control.This 
result is consistent with Asbaghi et al, that 
antioxidant polyphenols of plant origin provide 
multi-organ protection rather than local 
nephroprotection.15 The mechanistic protection is 
demonstrated to include direct free-radical 
scavenging by green tea catechins, activation of 
endogenous antioxidant enzymes, and 
stabilization of cellular membrane integrity in 
proximal tubular cells that are vulnerable to 
gentamicin-induced lipid peroxidation.16 
However, despite significant protective effects, 
green tea pretreatment did not normalize renal 
function markers to baseline levels completely. 
This partial protection is a reflection either of the 
severity of the injury induced by gentamicin at the 
dose used or of potential constraints to polyphenol 
bioavailability and renal tissue penetration.17 

Further research ought to be done on 
dose-response relationships, the most appropriate 
time of intervention, and the possibility of 
combination nephroprotective drug synergies. In 
conclusion, this paper presents a significant 
rationale that green tea extract is an effective 
adjunctive therapy that could be used in 
preventing drug-induced nephrotoxicity and 
should be subject to further translational research 
in order to be applied in clinical practice in 
patients who need aminoglycoside therapy.

Limitations:
The study used only Long Evans rats, which may 
not apply to human kidney toxicity. Green tea 
extract's optimal dose and duration are unclear.

Conclusion:
Pretreatment with green tea extract prevents 
gentamicin nephrotoxicity significantly with 
respect to its better antioxidant effects of reducing 
serum creatinine, urea, and BUN by 
approximately 34, 36, and 34 percent, 
respectively, when compared to the untreated 
gentamicin-treated rats. The study examines how 
certain plant compounds, particularly polyphenols 
from green tea, can protect against kidney damage 
caused by gentamicin, an antibiotic. It found that 
pre-treatment with these compounds helps restore 
kidney function and reduces damage. The results 
suggest these compounds could be useful in 
preventing renal injury from nephrotoxic drugs. 
Future research will explore the best dosage and 
timing for green tea use and test these effects in 
other animal models to confirm their protective 
benefits.
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Figure-4: The text discusses how green tea helps 
protect against kidney damage caused by genta-
micin. It notes strong positive relationships 
between kidney function markers (serum creati-
nine, urea, BUN) and kidney weight, while 
body-weight change showed a negative correla-
tion with serum creatinine, indicating weight loss 
in more affected rats.

Figure-3: The correlation matrix shows relation-
ships between renal function indices, like serum 
creatinine and urea, and kidney morphological 
parameters. It notes positive correlations with 
nephrotoxicity and highlights that kidney weight 
increases in severely injured kidneys, while 
body-weight change is negatively correlated with 
serum creatinine.
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Figure-2: Showed the correlations among key 
renal function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in 
the fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports 
loss of weight in more severely impaired rats.
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Figure-1: Correlation between renal function 
parameters. Good positive correlations were 
found between serum urea and creatinine 
(r=0.89), BUN and creatinine (r=0.85), and 
serum urea and BUN (r=0.91) during nephrotox-
icity. Serum creatinine had a moderate correla-
tion with kidney weight (r=0.66),whereas, 
percentage change in body weight was associated 
negatively (r=0.58), which supports loss of weight 
in more severely impaired rats.
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Introduction:
The life-saving agents worldwide to rescue patients 
with life-threatening gram-negative bacterial 
infections are amino glycoside antibiotics, such as 
gentamicin and they have surfaced to be active 
against a wide range of microorganisms.1 
Gentamicin is a routine in intensive care of 
life-threatening infections like sepsis, peritonitis, 
respiratory and urinary tract infections, as it has a 
wide-range of antimicrobial activity and 
bactericidal effects. Although it is highly effective, 
therapeutic gentamicin is highly restricted due to 
its nephrotoxicity which remains a serious issue in 
clinical practice.2 Nephrotoxicity has been 
observed in 10–25% of patients who have 

received gentamicin, depending on dose, duration 
of exposure, and inbuilt susceptibility, making it 
one of the biggest clinical challenges to 
antimicrobial therapy.2 Gentamicin nephrotoxicity 
is reversible, dose-dependent acute renal damage 
manifested by hyperserotonemia, rising blood urea 
nitrogen (BUN), and decreasing glomerular 
filtration rate.3 The underlying pathophysiological 
mechanism is largely the selective intracellular 
accumulation of gentamicin in kidney proximal 
tubular epithelial cells. This accumulation triggers 
an imbalance in ROS formation and removal, thus 
triggering the pathways of oxidative stress towards 
lipid peroxidation, mitochondrial injury, and 
apoptosis of tubular cells of the kidney.2.Oxidative 

stress, therefore, becomes critical in the 
pathogenesis of drug-induced renal injury, and it is 
a most significant imbalance between ROS 
formation and antioxidant body defense 
mechanisms.4 Lipid peroxidation in renal tissues 
induced by gentamicin leads to cellular membrane 
integrity disruption, destabilization of 
mitochondrial and endoplasmic reticulum 
structure, and ultimately tubular necrosis and 
functional decline.5 At present, clinical treatment 
for gentamicin-induced nephrotoxicity remains 
inadequate, primarily involving reduction or 
withdrawal after the onset of renal impairment. 
Regrettably, as of today, there are no 
pharmacologic products, which can be proven to 
prevent or reverse the renal toxicity of 
aminoglycoside therapy.3 This highlights the 
necessity of new strategies especially those that 
apply natural products with antioxidant and 
cytoprotective properties. Natural antioxidants 
have become a subject of an increased interest in 
the recent past due to the emergence of novel 
methods of treatment against oxidative 
stress-induced tissue damage. Among them, there 
is green tea, a ubiquitous extract of Camellia 
sinensis, which is full of polyphenolic compounds, 
such as epigallocatechin gallate (EGCG) and 
catechin and epicatechin, which have a strong 
radical scavenging and antioxidant properties.6 
These bioactive compounds are found to inhibit 
oxidative stress in liver, heart, and nervous system 
and in chemical induced organ toxicities.7,8 This 
has been notwithstanding the lack of experimental 
studies that specifically describe the 
nephroprotective effects of pre-treating animals 
with gentamicin induced renal injury with green 
tea.9 The present study, therefore, sought to discuss 
the protective effects of green tea extract 
pretreatment in gentamicin induced nephrotoxicity 
by estimating the serum renal function markers 
and relating these biochemical changes with the 
histopathological changes. The pretreatment 
treatment with green tea must lower the increase 
in the serum creatinine, urea, and BUN levels 
caused by gentamicin by a significant margin due 
to its strong antioxidant and membrane-stabilizing 
effects. The identification and clarification of the 
green tea protective mechanisms shall be used to 
come up with supportive adjuvant treatment 
strategies to prevent or reduce drug-induced renal 
injury in the clinic.

Methods:
The experimental in vivo study was carried out 
from 1st July 2019 to 30th June 2020 in the 
Department of Physiology, Sir Salimullah Medical 
College, Dhaka, with the help of an ethical 
clearance of the Institutional Ethics Committee 
(IEC). Purposive sampling was used to select 30 
healthy Long Evans male rats between the age of 
90 to 120 days and 150-200 g, after which they 
were randomized. The sample size was 
determined according to the level of serum 
creatinine in the study and control groups and it 
was estimated to 10 rats/group. The rats were all 
acclimatized for 14 days of standard conditions 
(23±2 ºC, 12-hour light-dark cycle) with access 
to food and water in a free environment. The 
animals were then put into control (Group A) and 
experimental (Group B) groups. Group A was a 
baseline control (A1) that was treated with saline 
and a gentamicin-treated control (A2) that was 
administered 80 mg/kg/day intraperitoneally in the 
final three days. Group B was administered with 
extract of green tea (300mg/kg/day orally over 28 
days) and on the final three days, gentamicin was 
injected. The feasibility of the study was a pilot 
study aimed at establishing the most effective dose 
of gentamicin as a nephrotoxic. At the end of the 
research, rats were sacrificed and kidney and 
blood sampled. Kidney tissue was also evaluated 
to determine the content of MDA and 
histopathological changes, and the measurements 
of serum creatinine, urea and BUN were 
performed using automated analyzers. Preparation 
of histology slides and visualization under a 
microscope were carried out and 
photomicrographs obtained. The SPSS v22 was 
used to run statistics and the results reported as 
mean±SD. Where applicable, ANOVA with post 
hoc Bonferonni, paired t-test and Fisher exactly 
test were used with p ≤ 0.05 being the criterion of 
statistical significance.

Results:
The text describes a study on three groups of rats: 
Group A1 (baseline control), Group A2 
(gentamicin control), and Group B (gentamicin 
and green tea). The groups were similar in age and 
body weight, confirming randomization. There 
were no differences in body weight changes 
(p=0.07), but kidney weight varied significantly 
(p<0.001), with Group A2 showing the highest 
weight at 1.32 g, followed by Group B at 1.14 g, 

and Group A1 at 0.87 g (Table-I).
Table-II showed important serum renal function 
measurements from three test samples. Serum 
creatinine was higher in the gentamicin-treated 
group (1.54±0.16 mg/dL) compared to the 
baseline control (0.74±0.09 mg/dL), indicating 
severe kidney damage (ANOVA p<0.001). Green 
tea pretreatment lowered creatinine to 1.02±0.12 
mg/dL. Serum urea levels were also high in the 
gentamicin group (72.3±6.1 mg/dL) but reduced to 
46.2±4.9 mg/dL with green tea (p<0.001). Blood 
urea nitrogen increased to 33.7±3.1 mg/dL in 
gentamicin-treated rats, reduced to 22.1±2.4 
mg/dL with green tea pretreatment (p<0.001).
Table-III shows comparisons of renal function 
among different experimental groups. Significant 
differences were found, especially with green tea 
pretreatment, which affected kidney function 
compared to control groups (p=0.001 or p=0.002). 
The gentamicin-treated group had notable kidney 
damage. Green tea did not fully inhibit this 
damage but offered strong protection against 
gentamicin effects.

Figure-2 showed the correlations among key renal 
function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in the 
fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports loss 
of weight in more severely impaired rats.
Table-IV revealed the post-hoc comparisons 
involving all the renal function markers with the 
Bonferonni correction that is a rigorous statistical 
test of the differences between the experimental 
groups with multiple tests. The results indicate that 
the serum creatinine levels were not equal 
between all groups of pairwise comparison: 
baseline control group and gentamicin-treated 
control group (A1 vs A2, p<0.001), baseline 
control group and green tea-pretreated group (A1 
vs B, p=0.002), as well as, there was significant 
difference between pretreated and gentamicin- 
treated group (A2 vs B, p<0.001). The patterns of 
serum urea and BUN levels were also similar in all 
three comparisons with p<0.001, i.e. highly 

significant differences in all pairwise comparisons.

Discussion:
In this article, the experiment shows that 
pretreatment with green tea extract significantly 
attenuates gentamicin-induced nephrotoxicity in 
rats, as indicated by the unbelievable levels of 
serum urea, creatinine, and BUN levels in the 
experimental group compared to the control 
group. The results confirm the previously 
established nephrotoxicity profile of gentamicin 
and expand the existing understanding of 
antioxidant molecules of plant origin in the 
prevention of kidney damage associated with drug 
administration.10 The difference in serum 
creatinine increase in gentamicin-treated controls 
(1.54±0.16mg/dL) and baseline controls 
(0.74±0.09mg/dL) is about two times, which is 
directly related to the intensive impairment of 
glomerular filtration that is characteristic of the 
pathophysiology of acute kidney injury.11 It was 
interesting to note that green tea pretreatment 
reduced serum creatinine levels by a significant 
value of about 34% as compared to 
gentamicin-treated controls indicating that 
polyphenolic agents induce inherent renal 
protective systems. The subsequent rise in serum 
urea and BUN in animals treated with gentamicin 
is indicative of a blocked glomerular filtration 
process and tubular injury typical of 
nephrotoxicity induced by aminoglycosides. The 
fact that high and positive correlations have been 
set between these biochemical indicators (r=0.89 
between urea and creatinine, r=0.85 between 
BUN and creatinine) indicates that a combination 
of these lessens indicates an increase in renal 
damage and confirms the use of multiple 
indicators in assessing extensively the nephrotoxic 
effect.12 The pretreatment with green tea always 
reduced all three biomarkers, including serum 
urea (72.3 mg/dl to 46.2mg/dl) and BUN 
(33.7mg/dl to 22.1mg/dl), and indicated 
comprehensive broad-spectrum protection against 
functional renal derangement. These biochemical 
advantages refer to the fact that the green tea 
polyphenols, specifically, epigallocatechin gallate 
(EGCG), are effective in combating the cases of 
oxidative stress cascades which are induced by 
accumulation of gentamicin within proximal 
tubular cells.13 Morphological findings on kidney 
weight provide additional evidence towards 
nephroprotection. Controls treated with 

gentamicin exhibited widespread renal 
hypertrophy (1.32±0.18 g), a defensive reaction 
against tubular damage and impairment in 
function. Intermediate kidney weight in the green 
tea group (1.14±0.20 g) suggests partial 
preservation of normal architecture and reduced 
structural remodeling.14 The presence of moderate 
positive correlation between kidney weight and 
serum creatinine (r=0.66) suggests that the 
biochemical damage was followed by 
hypertrophic changes, and partial inhibition of the 
latter in the pretreatment group suggests that it 
acted protectionally at the structural and 
functional levels. These are the negative 
relationships between the change in body weight 
and the serum creatinine (r=-0.58) in severely 
diseased animals which are the systemic effects of 
advanced damage to the kidney such as metabolic 
imbalance and impaired absorption of nutrients. 
The pretreatment with green tea did not alter body 
weight significantly, which indicates the 
superiority of metabolic homeostasis and low 
body toxicity when compared to the control.This 
result is consistent with Asbaghi et al, that 
antioxidant polyphenols of plant origin provide 
multi-organ protection rather than local 
nephroprotection.15 The mechanistic protection is 
demonstrated to include direct free-radical 
scavenging by green tea catechins, activation of 
endogenous antioxidant enzymes, and 
stabilization of cellular membrane integrity in 
proximal tubular cells that are vulnerable to 
gentamicin-induced lipid peroxidation.16 
However, despite significant protective effects, 
green tea pretreatment did not normalize renal 
function markers to baseline levels completely. 
This partial protection is a reflection either of the 
severity of the injury induced by gentamicin at the 
dose used or of potential constraints to polyphenol 
bioavailability and renal tissue penetration.17 

Further research ought to be done on 
dose-response relationships, the most appropriate 
time of intervention, and the possibility of 
combination nephroprotective drug synergies. In 
conclusion, this paper presents a significant 
rationale that green tea extract is an effective 
adjunctive therapy that could be used in 
preventing drug-induced nephrotoxicity and 
should be subject to further translational research 
in order to be applied in clinical practice in 
patients who need aminoglycoside therapy.

Limitations:
The study used only Long Evans rats, which may 
not apply to human kidney toxicity. Green tea 
extract's optimal dose and duration are unclear.

Conclusion:
Pretreatment with green tea extract prevents 
gentamicin nephrotoxicity significantly with 
respect to its better antioxidant effects of reducing 
serum creatinine, urea, and BUN by 
approximately 34, 36, and 34 percent, 
respectively, when compared to the untreated 
gentamicin-treated rats. The study examines how 
certain plant compounds, particularly polyphenols 
from green tea, can protect against kidney damage 
caused by gentamicin, an antibiotic. It found that 
pre-treatment with these compounds helps restore 
kidney function and reduces damage. The results 
suggest these compounds could be useful in 
preventing renal injury from nephrotoxic drugs. 
Future research will explore the best dosage and 
timing for green tea use and test these effects in 
other animal models to confirm their protective 
benefits.
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Comparative Evaluation of Green Tea Pretreatment

Introduction:
The life-saving agents worldwide to rescue patients 
with life-threatening gram-negative bacterial 
infections are amino glycoside antibiotics, such as 
gentamicin and they have surfaced to be active 
against a wide range of microorganisms.1 
Gentamicin is a routine in intensive care of 
life-threatening infections like sepsis, peritonitis, 
respiratory and urinary tract infections, as it has a 
wide-range of antimicrobial activity and 
bactericidal effects. Although it is highly effective, 
therapeutic gentamicin is highly restricted due to 
its nephrotoxicity which remains a serious issue in 
clinical practice.2 Nephrotoxicity has been 
observed in 10–25% of patients who have 

received gentamicin, depending on dose, duration 
of exposure, and inbuilt susceptibility, making it 
one of the biggest clinical challenges to 
antimicrobial therapy.2 Gentamicin nephrotoxicity 
is reversible, dose-dependent acute renal damage 
manifested by hyperserotonemia, rising blood urea 
nitrogen (BUN), and decreasing glomerular 
filtration rate.3 The underlying pathophysiological 
mechanism is largely the selective intracellular 
accumulation of gentamicin in kidney proximal 
tubular epithelial cells. This accumulation triggers 
an imbalance in ROS formation and removal, thus 
triggering the pathways of oxidative stress towards 
lipid peroxidation, mitochondrial injury, and 
apoptosis of tubular cells of the kidney.2.Oxidative 

stress, therefore, becomes critical in the 
pathogenesis of drug-induced renal injury, and it is 
a most significant imbalance between ROS 
formation and antioxidant body defense 
mechanisms.4 Lipid peroxidation in renal tissues 
induced by gentamicin leads to cellular membrane 
integrity disruption, destabilization of 
mitochondrial and endoplasmic reticulum 
structure, and ultimately tubular necrosis and 
functional decline.5 At present, clinical treatment 
for gentamicin-induced nephrotoxicity remains 
inadequate, primarily involving reduction or 
withdrawal after the onset of renal impairment. 
Regrettably, as of today, there are no 
pharmacologic products, which can be proven to 
prevent or reverse the renal toxicity of 
aminoglycoside therapy.3 This highlights the 
necessity of new strategies especially those that 
apply natural products with antioxidant and 
cytoprotective properties. Natural antioxidants 
have become a subject of an increased interest in 
the recent past due to the emergence of novel 
methods of treatment against oxidative 
stress-induced tissue damage. Among them, there 
is green tea, a ubiquitous extract of Camellia 
sinensis, which is full of polyphenolic compounds, 
such as epigallocatechin gallate (EGCG) and 
catechin and epicatechin, which have a strong 
radical scavenging and antioxidant properties.6 
These bioactive compounds are found to inhibit 
oxidative stress in liver, heart, and nervous system 
and in chemical induced organ toxicities.7,8 This 
has been notwithstanding the lack of experimental 
studies that specifically describe the 
nephroprotective effects of pre-treating animals 
with gentamicin induced renal injury with green 
tea.9 The present study, therefore, sought to discuss 
the protective effects of green tea extract 
pretreatment in gentamicin induced nephrotoxicity 
by estimating the serum renal function markers 
and relating these biochemical changes with the 
histopathological changes. The pretreatment 
treatment with green tea must lower the increase 
in the serum creatinine, urea, and BUN levels 
caused by gentamicin by a significant margin due 
to its strong antioxidant and membrane-stabilizing 
effects. The identification and clarification of the 
green tea protective mechanisms shall be used to 
come up with supportive adjuvant treatment 
strategies to prevent or reduce drug-induced renal 
injury in the clinic.

Methods:
The experimental in vivo study was carried out 
from 1st July 2019 to 30th June 2020 in the 
Department of Physiology, Sir Salimullah Medical 
College, Dhaka, with the help of an ethical 
clearance of the Institutional Ethics Committee 
(IEC). Purposive sampling was used to select 30 
healthy Long Evans male rats between the age of 
90 to 120 days and 150-200 g, after which they 
were randomized. The sample size was 
determined according to the level of serum 
creatinine in the study and control groups and it 
was estimated to 10 rats/group. The rats were all 
acclimatized for 14 days of standard conditions 
(23±2 ºC, 12-hour light-dark cycle) with access 
to food and water in a free environment. The 
animals were then put into control (Group A) and 
experimental (Group B) groups. Group A was a 
baseline control (A1) that was treated with saline 
and a gentamicin-treated control (A2) that was 
administered 80 mg/kg/day intraperitoneally in the 
final three days. Group B was administered with 
extract of green tea (300mg/kg/day orally over 28 
days) and on the final three days, gentamicin was 
injected. The feasibility of the study was a pilot 
study aimed at establishing the most effective dose 
of gentamicin as a nephrotoxic. At the end of the 
research, rats were sacrificed and kidney and 
blood sampled. Kidney tissue was also evaluated 
to determine the content of MDA and 
histopathological changes, and the measurements 
of serum creatinine, urea and BUN were 
performed using automated analyzers. Preparation 
of histology slides and visualization under a 
microscope were carried out and 
photomicrographs obtained. The SPSS v22 was 
used to run statistics and the results reported as 
mean±SD. Where applicable, ANOVA with post 
hoc Bonferonni, paired t-test and Fisher exactly 
test were used with p ≤ 0.05 being the criterion of 
statistical significance.

Results:
The text describes a study on three groups of rats: 
Group A1 (baseline control), Group A2 
(gentamicin control), and Group B (gentamicin 
and green tea). The groups were similar in age and 
body weight, confirming randomization. There 
were no differences in body weight changes 
(p=0.07), but kidney weight varied significantly 
(p<0.001), with Group A2 showing the highest 
weight at 1.32 g, followed by Group B at 1.14 g, 

and Group A1 at 0.87 g (Table-I).
Table-II showed important serum renal function 
measurements from three test samples. Serum 
creatinine was higher in the gentamicin-treated 
group (1.54±0.16 mg/dL) compared to the 
baseline control (0.74±0.09 mg/dL), indicating 
severe kidney damage (ANOVA p<0.001). Green 
tea pretreatment lowered creatinine to 1.02±0.12 
mg/dL. Serum urea levels were also high in the 
gentamicin group (72.3±6.1 mg/dL) but reduced to 
46.2±4.9 mg/dL with green tea (p<0.001). Blood 
urea nitrogen increased to 33.7±3.1 mg/dL in 
gentamicin-treated rats, reduced to 22.1±2.4 
mg/dL with green tea pretreatment (p<0.001).
Table-III shows comparisons of renal function 
among different experimental groups. Significant 
differences were found, especially with green tea 
pretreatment, which affected kidney function 
compared to control groups (p=0.001 or p=0.002). 
The gentamicin-treated group had notable kidney 
damage. Green tea did not fully inhibit this 
damage but offered strong protection against 
gentamicin effects.

Figure-2 showed the correlations among key renal 
function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in the 
fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports loss 
of weight in more severely impaired rats.
Table-IV revealed the post-hoc comparisons 
involving all the renal function markers with the 
Bonferonni correction that is a rigorous statistical 
test of the differences between the experimental 
groups with multiple tests. The results indicate that 
the serum creatinine levels were not equal 
between all groups of pairwise comparison: 
baseline control group and gentamicin-treated 
control group (A1 vs A2, p<0.001), baseline 
control group and green tea-pretreated group (A1 
vs B, p=0.002), as well as, there was significant 
difference between pretreated and gentamicin- 
treated group (A2 vs B, p<0.001). The patterns of 
serum urea and BUN levels were also similar in all 
three comparisons with p<0.001, i.e. highly 

significant differences in all pairwise comparisons.

Discussion:
In this article, the experiment shows that 
pretreatment with green tea extract significantly 
attenuates gentamicin-induced nephrotoxicity in 
rats, as indicated by the unbelievable levels of 
serum urea, creatinine, and BUN levels in the 
experimental group compared to the control 
group. The results confirm the previously 
established nephrotoxicity profile of gentamicin 
and expand the existing understanding of 
antioxidant molecules of plant origin in the 
prevention of kidney damage associated with drug 
administration.10 The difference in serum 
creatinine increase in gentamicin-treated controls 
(1.54±0.16mg/dL) and baseline controls 
(0.74±0.09mg/dL) is about two times, which is 
directly related to the intensive impairment of 
glomerular filtration that is characteristic of the 
pathophysiology of acute kidney injury.11 It was 
interesting to note that green tea pretreatment 
reduced serum creatinine levels by a significant 
value of about 34% as compared to 
gentamicin-treated controls indicating that 
polyphenolic agents induce inherent renal 
protective systems. The subsequent rise in serum 
urea and BUN in animals treated with gentamicin 
is indicative of a blocked glomerular filtration 
process and tubular injury typical of 
nephrotoxicity induced by aminoglycosides. The 
fact that high and positive correlations have been 
set between these biochemical indicators (r=0.89 
between urea and creatinine, r=0.85 between 
BUN and creatinine) indicates that a combination 
of these lessens indicates an increase in renal 
damage and confirms the use of multiple 
indicators in assessing extensively the nephrotoxic 
effect.12 The pretreatment with green tea always 
reduced all three biomarkers, including serum 
urea (72.3 mg/dl to 46.2mg/dl) and BUN 
(33.7mg/dl to 22.1mg/dl), and indicated 
comprehensive broad-spectrum protection against 
functional renal derangement. These biochemical 
advantages refer to the fact that the green tea 
polyphenols, specifically, epigallocatechin gallate 
(EGCG), are effective in combating the cases of 
oxidative stress cascades which are induced by 
accumulation of gentamicin within proximal 
tubular cells.13 Morphological findings on kidney 
weight provide additional evidence towards 
nephroprotection. Controls treated with 

gentamicin exhibited widespread renal 
hypertrophy (1.32±0.18 g), a defensive reaction 
against tubular damage and impairment in 
function. Intermediate kidney weight in the green 
tea group (1.14±0.20 g) suggests partial 
preservation of normal architecture and reduced 
structural remodeling.14 The presence of moderate 
positive correlation between kidney weight and 
serum creatinine (r=0.66) suggests that the 
biochemical damage was followed by 
hypertrophic changes, and partial inhibition of the 
latter in the pretreatment group suggests that it 
acted protectionally at the structural and 
functional levels. These are the negative 
relationships between the change in body weight 
and the serum creatinine (r=-0.58) in severely 
diseased animals which are the systemic effects of 
advanced damage to the kidney such as metabolic 
imbalance and impaired absorption of nutrients. 
The pretreatment with green tea did not alter body 
weight significantly, which indicates the 
superiority of metabolic homeostasis and low 
body toxicity when compared to the control.This 
result is consistent with Asbaghi et al, that 
antioxidant polyphenols of plant origin provide 
multi-organ protection rather than local 
nephroprotection.15 The mechanistic protection is 
demonstrated to include direct free-radical 
scavenging by green tea catechins, activation of 
endogenous antioxidant enzymes, and 
stabilization of cellular membrane integrity in 
proximal tubular cells that are vulnerable to 
gentamicin-induced lipid peroxidation.16 
However, despite significant protective effects, 
green tea pretreatment did not normalize renal 
function markers to baseline levels completely. 
This partial protection is a reflection either of the 
severity of the injury induced by gentamicin at the 
dose used or of potential constraints to polyphenol 
bioavailability and renal tissue penetration.17 

Further research ought to be done on 
dose-response relationships, the most appropriate 
time of intervention, and the possibility of 
combination nephroprotective drug synergies. In 
conclusion, this paper presents a significant 
rationale that green tea extract is an effective 
adjunctive therapy that could be used in 
preventing drug-induced nephrotoxicity and 
should be subject to further translational research 
in order to be applied in clinical practice in 
patients who need aminoglycoside therapy.

Limitations:
The study used only Long Evans rats, which may 
not apply to human kidney toxicity. Green tea 
extract's optimal dose and duration are unclear.

Conclusion:
Pretreatment with green tea extract prevents 
gentamicin nephrotoxicity significantly with 
respect to its better antioxidant effects of reducing 
serum creatinine, urea, and BUN by 
approximately 34, 36, and 34 percent, 
respectively, when compared to the untreated 
gentamicin-treated rats. The study examines how 
certain plant compounds, particularly polyphenols 
from green tea, can protect against kidney damage 
caused by gentamicin, an antibiotic. It found that 
pre-treatment with these compounds helps restore 
kidney function and reduces damage. The results 
suggest these compounds could be useful in 
preventing renal injury from nephrotoxic drugs. 
Future research will explore the best dosage and 
timing for green tea use and test these effects in 
other animal models to confirm their protective 
benefits.

References:
1. Ahlemeyer B, Klumpp S, Krieglstein J, Battin 

MR, Penrice J, Gunn TR. Bibliography 
Current World Literature. Pediatrics. 2003 
Oct;16(5): 244-251.

2. Rossi GP, Seccia TM, Maniero C, Pessina AC. 
Drug-related hypertension and resistance to 
antihypertensive treatment: a call for action. J 
Hypertens. 2011 Dec;29(12):2295-2309. doi: 
10.1097/HJH.0b013e32834c465d.

3. Sales GTM, Foresto RD. Drug-induced 
nephrotoxicity. Rev Assoc Med Bras (1992). 
2020 Jan 13;66Suppl 1(Suppl 1):s82-s90. doi: 
10.1590/1806-9282.66.S1.82.

4. Valko M, Leibfritz D, Moncol J, Cronin MT, 
Mazur M, Telser J. Free radicals and 
antioxidants in normal physiological 
functions and human disease. Int J Biochem 
Cell Biol. 2007;39(1):44-84. doi: 10.1016/j. 
biocel. 2006.07.001.

5. Singh BN, Shankar S, Srivastava RK. Green 
tea catechin, epigallocatechin-3-gallate 
(EGCG): mechanisms, perspectives and 
clinical applications. Biochem Pharmacol. 
2011 Dec 15;82(12):1807-21. doi: 10.1016/j. 
bcp.2011. 07.093.

6. Prior RL, Cao G. Antioxidant phytochemicals 
in fruits and vegetables: diet and health 

implications. HortScience. 2000 Jul 1;35(4): 
588-92.doi:10.21273/HORTSCI.35.4.588

7. Rahmani S, Naraki K, Roohbakhsh A, Hayes 
AW, Karimi G. The protective effects of rutin 
on the liver, kidneys, and heart by 
counteracting organ toxicity caused by 
synthetic and natural compounds. Food Sci 
Nutr. 2022 Sep 15;11(1):39-56. doi:10.1002/ 
fsn3.3041.

8. Samarghandian S, Farkhondeh T, 
Azimi-Nezhad M. Protective Effects of 
Chrysin Against Drugs and Toxic Agents. 
Dose Response. 2017 Jun 23;15(2): 
1559325817711782.doi:10.1177/1559 
325817711782.

9. Rashid H, Jali A, Akhter MS, Abdi SAH. 
Molecular Mechanisms of Oxidative Stress in 
Acute Kidney Injury: Targeting the Loci by 
Resveratrol. Int J Mol Sci. 2023 Dec 
19;25(1):3. doi: 10.3390/ijms25010003.

10. Silverberg B, Moyers A, Hinkle T, Kessler R, 
Russell NG. 2021 CDC Update: Treatment 
and Complications of Sexually Transmitted 
Infections (STIs). Venereology. 2022; 1(1): 
23-46. https://doi.org/10.3390/venereology 
1010004

11. Kolic I, Purdell-Lewis J, Kirwan CJ, Prowle JR. 
Estimated glomerular filtration rate based on 
hospital discharge creatinine may 
significantly overestimate renal function and 
underestimate chronic kidney disease in 
survivors of critical illness. Critical Care. 
2013 Mar;17(2):418. doi:10.1186/cc12356

12. Wen D, Zheng Z, Surapaneni A, Yu B, Zhou 
L, Zhou W, et al; CKD Biomarkers 
Consortium and CRIC Study Investigators. 
Metabolite profiling of CKD progression in 
the chronic renal insufficiency cohort study. 
JCI Insight. 2022 Oct 24;7(20):e161696. doi: 
10.1172/ jci.insight.161696.

13. Rao MJ, Zheng B. The Role of Polyphenols in 
Abiotic Stress Tolerance and Their 
Antioxidant Properties to Scavenge Reactive 
Oxygen Species and Free Radicals. 
Antioxidants (Basel). 2025 Jan 10;14(1):74. 
doi: 10.3390/ antiox14010074.

14. Yang B, Dong Y, Wang F, Zhang Y. 
Nanoformulations to Enhance the 
Bioavailability and Physiological Functions of 
Polyphenols. Molecules. 2020 Oct 10;25(20): 
4613. doi: 10.3390/molecules 25204613.

15. Asbaghi O, Rezaei Kelishadi M, Larky DA, 

Bagheri R, Amirani N, Goudarzi Ket al. The 
effects of green tea extract supplementation 
on body composition, obesity-related 
hormones and oxidative stress markers: a 
grade-assessed systematic review and 
dose-response meta-analysis of randomised 
controlled trials. Br J Nutr. 2024 Apr 
14;131(7):1125-1157. doi: 10.1017/S0007 
11452300260X.

16. Sunil MA, Sunitha VS, Santhakumaran P, 
Mohan MC, Jose MS, Radhakrishnan EK,et al. 
Protective effect of (+)-catechin against 
lipopolysaccharide-induced inflammatory 
response in RAW 264.7 cells through 
downregulation of NF-κB and p38 MAPK. 
Inflammopharmacology. 2021 Aug;29(4): 
1139-1155. doi: 10.1007/s 10787-021- 
00827-6.

17. Suljević D, Mitrašinović-Brulić M, Klepo L, 
Ćorović-Kuburović J, Firdus A, Mesihović A. 
Preventive and Protective Role of 
Pomegranate Fruit Extract (Punica granatum) 
on Gentamicin-induced Side Effects in Wistar 
rats. Cell Biochem Biophys. 2025 Dec;83(4): 
5003-5014. doi: 10.1007/s12013-025- 
01822-2.



195J Rang Med Col. March 2026; Vol.11, No.1:189-195

Journal of Rangpur Medical College

Introduction:
The life-saving agents worldwide to rescue patients 
with life-threatening gram-negative bacterial 
infections are amino glycoside antibiotics, such as 
gentamicin and they have surfaced to be active 
against a wide range of microorganisms.1 
Gentamicin is a routine in intensive care of 
life-threatening infections like sepsis, peritonitis, 
respiratory and urinary tract infections, as it has a 
wide-range of antimicrobial activity and 
bactericidal effects. Although it is highly effective, 
therapeutic gentamicin is highly restricted due to 
its nephrotoxicity which remains a serious issue in 
clinical practice.2 Nephrotoxicity has been 
observed in 10–25% of patients who have 

received gentamicin, depending on dose, duration 
of exposure, and inbuilt susceptibility, making it 
one of the biggest clinical challenges to 
antimicrobial therapy.2 Gentamicin nephrotoxicity 
is reversible, dose-dependent acute renal damage 
manifested by hyperserotonemia, rising blood urea 
nitrogen (BUN), and decreasing glomerular 
filtration rate.3 The underlying pathophysiological 
mechanism is largely the selective intracellular 
accumulation of gentamicin in kidney proximal 
tubular epithelial cells. This accumulation triggers 
an imbalance in ROS formation and removal, thus 
triggering the pathways of oxidative stress towards 
lipid peroxidation, mitochondrial injury, and 
apoptosis of tubular cells of the kidney.2.Oxidative 

stress, therefore, becomes critical in the 
pathogenesis of drug-induced renal injury, and it is 
a most significant imbalance between ROS 
formation and antioxidant body defense 
mechanisms.4 Lipid peroxidation in renal tissues 
induced by gentamicin leads to cellular membrane 
integrity disruption, destabilization of 
mitochondrial and endoplasmic reticulum 
structure, and ultimately tubular necrosis and 
functional decline.5 At present, clinical treatment 
for gentamicin-induced nephrotoxicity remains 
inadequate, primarily involving reduction or 
withdrawal after the onset of renal impairment. 
Regrettably, as of today, there are no 
pharmacologic products, which can be proven to 
prevent or reverse the renal toxicity of 
aminoglycoside therapy.3 This highlights the 
necessity of new strategies especially those that 
apply natural products with antioxidant and 
cytoprotective properties. Natural antioxidants 
have become a subject of an increased interest in 
the recent past due to the emergence of novel 
methods of treatment against oxidative 
stress-induced tissue damage. Among them, there 
is green tea, a ubiquitous extract of Camellia 
sinensis, which is full of polyphenolic compounds, 
such as epigallocatechin gallate (EGCG) and 
catechin and epicatechin, which have a strong 
radical scavenging and antioxidant properties.6 
These bioactive compounds are found to inhibit 
oxidative stress in liver, heart, and nervous system 
and in chemical induced organ toxicities.7,8 This 
has been notwithstanding the lack of experimental 
studies that specifically describe the 
nephroprotective effects of pre-treating animals 
with gentamicin induced renal injury with green 
tea.9 The present study, therefore, sought to discuss 
the protective effects of green tea extract 
pretreatment in gentamicin induced nephrotoxicity 
by estimating the serum renal function markers 
and relating these biochemical changes with the 
histopathological changes. The pretreatment 
treatment with green tea must lower the increase 
in the serum creatinine, urea, and BUN levels 
caused by gentamicin by a significant margin due 
to its strong antioxidant and membrane-stabilizing 
effects. The identification and clarification of the 
green tea protective mechanisms shall be used to 
come up with supportive adjuvant treatment 
strategies to prevent or reduce drug-induced renal 
injury in the clinic.

Methods:
The experimental in vivo study was carried out 
from 1st July 2019 to 30th June 2020 in the 
Department of Physiology, Sir Salimullah Medical 
College, Dhaka, with the help of an ethical 
clearance of the Institutional Ethics Committee 
(IEC). Purposive sampling was used to select 30 
healthy Long Evans male rats between the age of 
90 to 120 days and 150-200 g, after which they 
were randomized. The sample size was 
determined according to the level of serum 
creatinine in the study and control groups and it 
was estimated to 10 rats/group. The rats were all 
acclimatized for 14 days of standard conditions 
(23±2 ºC, 12-hour light-dark cycle) with access 
to food and water in a free environment. The 
animals were then put into control (Group A) and 
experimental (Group B) groups. Group A was a 
baseline control (A1) that was treated with saline 
and a gentamicin-treated control (A2) that was 
administered 80 mg/kg/day intraperitoneally in the 
final three days. Group B was administered with 
extract of green tea (300mg/kg/day orally over 28 
days) and on the final three days, gentamicin was 
injected. The feasibility of the study was a pilot 
study aimed at establishing the most effective dose 
of gentamicin as a nephrotoxic. At the end of the 
research, rats were sacrificed and kidney and 
blood sampled. Kidney tissue was also evaluated 
to determine the content of MDA and 
histopathological changes, and the measurements 
of serum creatinine, urea and BUN were 
performed using automated analyzers. Preparation 
of histology slides and visualization under a 
microscope were carried out and 
photomicrographs obtained. The SPSS v22 was 
used to run statistics and the results reported as 
mean±SD. Where applicable, ANOVA with post 
hoc Bonferonni, paired t-test and Fisher exactly 
test were used with p ≤ 0.05 being the criterion of 
statistical significance.

Results:
The text describes a study on three groups of rats: 
Group A1 (baseline control), Group A2 
(gentamicin control), and Group B (gentamicin 
and green tea). The groups were similar in age and 
body weight, confirming randomization. There 
were no differences in body weight changes 
(p=0.07), but kidney weight varied significantly 
(p<0.001), with Group A2 showing the highest 
weight at 1.32 g, followed by Group B at 1.14 g, 

and Group A1 at 0.87 g (Table-I).
Table-II showed important serum renal function 
measurements from three test samples. Serum 
creatinine was higher in the gentamicin-treated 
group (1.54±0.16 mg/dL) compared to the 
baseline control (0.74±0.09 mg/dL), indicating 
severe kidney damage (ANOVA p<0.001). Green 
tea pretreatment lowered creatinine to 1.02±0.12 
mg/dL. Serum urea levels were also high in the 
gentamicin group (72.3±6.1 mg/dL) but reduced to 
46.2±4.9 mg/dL with green tea (p<0.001). Blood 
urea nitrogen increased to 33.7±3.1 mg/dL in 
gentamicin-treated rats, reduced to 22.1±2.4 
mg/dL with green tea pretreatment (p<0.001).
Table-III shows comparisons of renal function 
among different experimental groups. Significant 
differences were found, especially with green tea 
pretreatment, which affected kidney function 
compared to control groups (p=0.001 or p=0.002). 
The gentamicin-treated group had notable kidney 
damage. Green tea did not fully inhibit this 
damage but offered strong protection against 
gentamicin effects.

Figure-2 showed the correlations among key renal 
function and morphological parameters in 
experimental rats. Good positive values were 
obtained between serum urea and creatinine 
(r=0.89), between BUN and creatinine (r=0.85), 
and between serum urea and BUN (r=0.91), in the 
fact that the two tended to increase in parallel 
during nephrotoxicity. Serum creatinine was 
moderately correlated with kidney weight 
(r=0.66), which supports the idea of hypertrophic 
alteration to accompany biochemical injury, 
whereas, percentage change in body weight was 
associated negatively (r=0.58), which supports loss 
of weight in more severely impaired rats.
Table-IV revealed the post-hoc comparisons 
involving all the renal function markers with the 
Bonferonni correction that is a rigorous statistical 
test of the differences between the experimental 
groups with multiple tests. The results indicate that 
the serum creatinine levels were not equal 
between all groups of pairwise comparison: 
baseline control group and gentamicin-treated 
control group (A1 vs A2, p<0.001), baseline 
control group and green tea-pretreated group (A1 
vs B, p=0.002), as well as, there was significant 
difference between pretreated and gentamicin- 
treated group (A2 vs B, p<0.001). The patterns of 
serum urea and BUN levels were also similar in all 
three comparisons with p<0.001, i.e. highly 

significant differences in all pairwise comparisons.

Discussion:
In this article, the experiment shows that 
pretreatment with green tea extract significantly 
attenuates gentamicin-induced nephrotoxicity in 
rats, as indicated by the unbelievable levels of 
serum urea, creatinine, and BUN levels in the 
experimental group compared to the control 
group. The results confirm the previously 
established nephrotoxicity profile of gentamicin 
and expand the existing understanding of 
antioxidant molecules of plant origin in the 
prevention of kidney damage associated with drug 
administration.10 The difference in serum 
creatinine increase in gentamicin-treated controls 
(1.54±0.16mg/dL) and baseline controls 
(0.74±0.09mg/dL) is about two times, which is 
directly related to the intensive impairment of 
glomerular filtration that is characteristic of the 
pathophysiology of acute kidney injury.11 It was 
interesting to note that green tea pretreatment 
reduced serum creatinine levels by a significant 
value of about 34% as compared to 
gentamicin-treated controls indicating that 
polyphenolic agents induce inherent renal 
protective systems. The subsequent rise in serum 
urea and BUN in animals treated with gentamicin 
is indicative of a blocked glomerular filtration 
process and tubular injury typical of 
nephrotoxicity induced by aminoglycosides. The 
fact that high and positive correlations have been 
set between these biochemical indicators (r=0.89 
between urea and creatinine, r=0.85 between 
BUN and creatinine) indicates that a combination 
of these lessens indicates an increase in renal 
damage and confirms the use of multiple 
indicators in assessing extensively the nephrotoxic 
effect.12 The pretreatment with green tea always 
reduced all three biomarkers, including serum 
urea (72.3 mg/dl to 46.2mg/dl) and BUN 
(33.7mg/dl to 22.1mg/dl), and indicated 
comprehensive broad-spectrum protection against 
functional renal derangement. These biochemical 
advantages refer to the fact that the green tea 
polyphenols, specifically, epigallocatechin gallate 
(EGCG), are effective in combating the cases of 
oxidative stress cascades which are induced by 
accumulation of gentamicin within proximal 
tubular cells.13 Morphological findings on kidney 
weight provide additional evidence towards 
nephroprotection. Controls treated with 

gentamicin exhibited widespread renal 
hypertrophy (1.32±0.18 g), a defensive reaction 
against tubular damage and impairment in 
function. Intermediate kidney weight in the green 
tea group (1.14±0.20 g) suggests partial 
preservation of normal architecture and reduced 
structural remodeling.14 The presence of moderate 
positive correlation between kidney weight and 
serum creatinine (r=0.66) suggests that the 
biochemical damage was followed by 
hypertrophic changes, and partial inhibition of the 
latter in the pretreatment group suggests that it 
acted protectionally at the structural and 
functional levels. These are the negative 
relationships between the change in body weight 
and the serum creatinine (r=-0.58) in severely 
diseased animals which are the systemic effects of 
advanced damage to the kidney such as metabolic 
imbalance and impaired absorption of nutrients. 
The pretreatment with green tea did not alter body 
weight significantly, which indicates the 
superiority of metabolic homeostasis and low 
body toxicity when compared to the control.This 
result is consistent with Asbaghi et al, that 
antioxidant polyphenols of plant origin provide 
multi-organ protection rather than local 
nephroprotection.15 The mechanistic protection is 
demonstrated to include direct free-radical 
scavenging by green tea catechins, activation of 
endogenous antioxidant enzymes, and 
stabilization of cellular membrane integrity in 
proximal tubular cells that are vulnerable to 
gentamicin-induced lipid peroxidation.16 
However, despite significant protective effects, 
green tea pretreatment did not normalize renal 
function markers to baseline levels completely. 
This partial protection is a reflection either of the 
severity of the injury induced by gentamicin at the 
dose used or of potential constraints to polyphenol 
bioavailability and renal tissue penetration.17 

Further research ought to be done on 
dose-response relationships, the most appropriate 
time of intervention, and the possibility of 
combination nephroprotective drug synergies. In 
conclusion, this paper presents a significant 
rationale that green tea extract is an effective 
adjunctive therapy that could be used in 
preventing drug-induced nephrotoxicity and 
should be subject to further translational research 
in order to be applied in clinical practice in 
patients who need aminoglycoside therapy.

Limitations:
The study used only Long Evans rats, which may 
not apply to human kidney toxicity. Green tea 
extract's optimal dose and duration are unclear.

Conclusion:
Pretreatment with green tea extract prevents 
gentamicin nephrotoxicity significantly with 
respect to its better antioxidant effects of reducing 
serum creatinine, urea, and BUN by 
approximately 34, 36, and 34 percent, 
respectively, when compared to the untreated 
gentamicin-treated rats. The study examines how 
certain plant compounds, particularly polyphenols 
from green tea, can protect against kidney damage 
caused by gentamicin, an antibiotic. It found that 
pre-treatment with these compounds helps restore 
kidney function and reduces damage. The results 
suggest these compounds could be useful in 
preventing renal injury from nephrotoxic drugs. 
Future research will explore the best dosage and 
timing for green tea use and test these effects in 
other animal models to confirm their protective 
benefits.
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