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ABSTRACT

Objective: The present study aimed to investigate the hepatoprotective and nephroprotective potential of Michelia champaca methanolic extract in
male wistar rats subjected to noise-induced stress.

Methods: Rats were exposed to noise stress at 100 dB for 4 h daily, for both acute (1 d) and chronic (30 d) durations. Liver function enzymes (AST,
ALT, ALP), renal biomarkers (urea, creatinine), DNA fragmentation analysis, and histopathological evaluations were performed to assess organ
damage and protective effects.

Results: Chronic noise exposure led to a significant (p<0.05) increase in hepatic and renal biomarkers [AST, ALP, ALT, Creatinine, urea], indicating
liver and kidney dysfunction. Additionally, DNA fragmentation revealed genotoxic stress in exposed animals. Administration of M. champaca extract
(400 mg/kg body weight) markedly (p<0.05) attenuated these biochemical and molecular alterations in both acute and chronic exposure groups.

Conclusion: The findings suggest that liver and kidney tissues are particularly vulnerable to noise-induced oxidative and genotoxic stress.
Treatment with M. champaca extract conferred significant protective effects, likely due to its phytochemical constituents. Further studies are

needed to elucidate its molecular mechanisms and potential clinical applications.

Keywords: M. champaca, Liver enzymes, AST, ALP, ALT, Kidney creatinine, Urea, Noise stress

© 2025 The Authors. Published by Innovare Academic Sciences Pvt Ltd This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/)
DOI: https://dx.doi.org/10.22159/ijcpr.2025v17i5.7069 Journal homepage: https://innovareacademics.in/journals /index.php/ijcpr

INTRODUCTION

Noise pollution has emerged as a significant global concern in today's
increasingly industrialized and urbanized world. It is recognized as a
major environmental stressor, contributing to a wide range of
psychological and physiological health issues [1, 2]. While low levels of
environmental noise are generally not considered a substantial health
risk, prolonged or repeated exposure to high-intensity noise-typically
above 90 dB-can have serious adverse health effects [3]. Chronic noise
exposure has been linked to elevated stress responses, leading to
systemic physiological disturbances [4].

One of the key mechanisms by which noise exerts its harmful effects
is through the generation of free radicals [5]. The oxidative stress
induced by reactive oxygen species (ROS) harms auditory cells and
extends its detrimental effects to other organs, including the liver
and kidneys. Oxidative stress caused by prolonged noise exposure
can disrupt cellular homeostasis, increase lipid peroxidation, and
heighten the risk of developing chronic diseases such as cancer and
metabolic disorders [6].

The liver, a vital organ responsible for detoxification, protein synthesis,
and metabolic regulation, is particularly vulnerable to oxidative injury
[7]. Hepatocytes, the functional cells of the liver, play a crucial role in
various biochemical pathways and are sensitive to damage from
hepatotoxic agents, including ROS [8]. Experimental studies have
demonstrated that exposure to high-frequency noise can induce
pathological changes in liver tissues [9]. Compromising hepatic function.

Similarly, the kidneys are susceptible to noise-induced damage.
Several studies have shown that chronic noise exposure is
associated with psychosocial stress, which can contribute to
hypertension and metabolic syndromes such as type 2 diabetes [10-
13]. These conditions, in turn, exacerbate renal deterioration.
Mechanistically, noise-induced stress activates the sympathetic

nervous system, leading to renal hemodynamic alterations, including
increased renal vascular resistance and reduced blood flow [14, 15].
Animal studies have observed elevated sympathetic nerve activity in
response to noise, correlating with impaired renal perfusion and
function. Such findings suggest a potential link between
environmental stressors like noise and chronic kidney disease (CKD)
of unknown origin [16].

Epidemiological data support this association. Zhang et al. [17] reported
a positive correlation between noise exposure and CKD prevalence,
while Kim et al. [18] found that noise significantly affects kidney
function, particularly in women. Given the scarcity of effective
pharmaceutical options to prevent or reverse liver and kidney damage
caused by environmental stressors, there is growing interest in
alternative therapies such as those found in Ayurvedic medicine.

One such medicinal plant is M. champaca commonly known as
Swarna Champa. It is rich in antioxidants, particularly flavonoids,
and has been traditionally used for its therapeutic effects on the
central nervous system. Scientific studies have highlighted its anti-
inflammatory [19], antimicrobial [20], anti-leishmanial [21],
antidiabetic [22], and cardioprotective properties [23], and it is also
used for kidney diseases [24]. Additionally, a sesquiterpene lactone
known as parthenolide-recognized for its anticancer activity [20]-
has been isolated from its bark. Other beneficial compounds, such as
essential oils, alkaloids, and beta-sitosterol, have also been identified
in various parts of the plant.

Despite its wide array of pharmacological properties, limited
research has been conducted on the protective effects of M.
champaca against noise-induced stress, particularly concerning
hepatic and renal damage. Considering the growing prevalence of
noise-related health issues, including younger populations, and the
lack of comprehensive studies on the metabolic impact of noise
stress, it becomes essential to explore potential protective agents.
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This study explores the effects of noise pollution on liver and kidney
health by assessing serum levels of hepatic enzymes and renal
biomarkers in rats exposed to different intensities of noise stress
with a particular emphasis on the potential protective role of M.
champaca.

MATERIALS AND METHODS
Animals

Male Wistar rats, weighing between 200-250g, were selected for the
study and housed in cages (size: 40 x 40 x 20 cm) under controlled
conditions of temperature (23+2 °C), humidity (50+5%), and a 12 h
light/dark cycle. They had free access to food and water ad libitum.
The care and handling of the animals adhered to the guidelines set
by the Committee for the Purpose of Control and Supervision of
Experiments on Animals (CPCSEA), Government of India. Ethical
approval for the study was obtained from the Institutional Animal
Ethical Committee (Approval No: 01/23/2015).

Flower collection and preparation of extracts

Flowers of M. champaca were sourced from local markets in Chennai
and identified by Dr. D. Aravind, Department of Medicinal Botany. A
voucher specimen was deposited at the Herbarium of the National
Institute of Siddha, with the reference number NIS/MB/94/2013.
After collection, the flowers were cleaned, dried in the shade at room
temperature, and then ground before extraction.

Methanol extracts

Tengms of dried M. champaca flowers were immersed in 100 ml of
methanol (twice, i. e, 2x100 ml) for 8-10 d at room temperature in
the dark, with stirring every 18 h using a sterile rod. The extract was
filtered through Whatman No. 1 filter paper, concentrated to
dryness under reduced pressure at 40 °C using a rotary evaporator,
and stored at 4 °C for subsequent use. An oral dose of 400 mg/kg
body weight was administered to the animals in this study.

Experimental groups

The rats were divided into six groups, with six rats in each group:
saline control, acute noise stress, chronic noise stress (1 day and 30
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d, respectively), M. champaca treatment alone (30 d), and noise
stress (acute and chronic) combined with M. champaca treatment
(30d).

Induction of noise stress

Noise stress was induced using a white noise generator (0-26 kHz),
amplified by a 40W amplifier and transmitted through two 15W
loudspeakers placed 30 cm above the animal cages. The sound
intensity was measured using a Quest Electronics Cygnet Systems
D2023 sound level meter (serial No. F02199, India), and maintained
at 100 dBA. The rats were exposed to this noise for 4 h daily. Control
animals were placed in identical conditions, but were not exposed to
the noise, to rule out the influence of handling stress [25].

Biochemical estimation

Blood samples were collected from the retroorbital plexus, and
serum was separated by centrifugation at 10,000 rpm for 15 min.
The serum was then analyzed for various biochemical parameters,
including aspartate transaminase (AST), alanine transaminase (ALT)
was measured by Rietman and Frankel [26]; alkaline phosphatase
(ALP) by King and King Method [27]; urea by the Natelsonmethod
[28] and creatinine levels by the Brod and sinota method [29].

Histopathological studies

Liver and kidney tissue samples were collected, fixed in 10%
formalin, formalin-fixed samples were dehydrated in ascending
grades of ethanol, cleared in methyl benzoate and embedded in
paraffin wax, sections were cut at S5pm thickness and stained with
hematoxylin and eosin [30] and examined under a photomicroscope.

RESULTS
Statistical analysis

Data were expressed as meanzstandard deviation (SD). Statistical
analysis was performed using the SPSS for Windows statistical
software (version 20.0, SPSS Inc, Cary, North Carolina). The
significance between groups was assessed using one-way ANOVA
followed by Tukey's multiple comparison tests, with a significance
level set at P<0.05.
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Chronic noise stress

RO ; %
%\ B T}:i :}‘ X

Fig. 1: Illustrates H and E-stained liver cells of rat’s in different experimental groups at 10X and 40X magnification. (A) Control, (B) Acute
noise stress alone, (C) Acute noise stress+M. champaca, (D) Chronic noise stress, (E) Chronic noise stress+M. champaca, (F) M. champaca
treated alone group

Chronic noise stress exposure group shown central vein and hepatic
sinus congestion, as well as devasted hepatic lobule in liver tissue,
dilated congested portal vein and sinusoidal spaces, and vacuolated
hepatocytes with pyknotic nuclei. Highly affected endothelial lining of

blood vessels of the liver tissue (fig. 1D). Whereas these changes were
mild in acute stress group (fig. 1B). All these changes were reversed in
noise group treated with M. champaca (fig. 1C and E) Drug treatment
group showed no detectable histological changes in liver tissues.

110



u/L

35

30

M. S.etal

AST

control AN+T

CN+T

Int J Curr Pharm Res, Vol 17, Issue 5, 109-117

Fig. 2: Effect of noise stress and methanolic extract of M. Champaca on AST: value are expressed as meanSD, N=6. The symbols represent
statistical significance: *@#$<P 0.05. *-Compared with saline control, @-Compared with acute noise, #-compared with chronic noise. $-
Acute noise compared with chronic noise
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Fig. 3: Effect of noise stress and methanolic extract of M. Champaca on ALT: values are expressed as mean+SD, N=6. The symbols represent
statistical significance: *@#$<P 0.05. *-Compared with saline control, @-Compared with acute noise, #-compared with chronic noise. $-
Acute noise compared with chronic noise
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Fig. 4: Effect of noise stress and methanolic extract of M. Champaca on ALP, values are expressed as mean+SD, N=6. The symbols represent
statistical significance: *@#$<P 0.05. *-Compared with saline control, @-Compared with acute noise, #-compared with chronic noise. $-
Acute noise compared with chronic noise
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Effect of methanolic extract of M. champaca on renal markers in
noise stress induced rats

The effect of methanolic extract of M. champaca on liver markers
ALT, AST, and ALP is summarized in fig. 2,3 and 4. There was a
significant (P<0.05) increase in serum ALP, AST, ALT levels in acute
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and chronic noise stress group (fig. 2, 3, and 4) when compared to
control. The methanolic extract of flowers of M. champaca
treatments on noise stress group reversed the level of all the liver
enzymes. no statistical changes were distinguished in rats treated
with M. champaca flower extract group alone compared to that of

control.
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Fig. 5: Effect of noise stress and methanolic extract of M. Champaca on serum urea, values are expressed as mean+SD, N=6. The symbols
represent statistical significance: *@#$<P 0.05. *-Compared with saline control, @-Compared with acute noise, #-compared with chronic
noise. $-Acute noise compared with chronic noise
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Fig. 6: Effect of noise stress and methanolic extract of M. Champaca on serum creatinine, values are expressed as mean+SD, N=6. The
symbols represent statistical significance: *@#$<P 0.05. *-Compared with saline control, @-Compared with acute noise, #-compared with
chronic noise. $-Acute noise compared with chronic noise

The effect of methanolic extract of M. champaca on renal markers urea
and creatinine is summarized in fig. 5 and 6 There was a significant
(P<0.05) increase level of urea and creatinine in acute and chronic
noise stress group when compared to control. More changes were
observed in chronic stress group when compared to acute stress
group. The methanolic extract of flowers of M. champaca treatments
on noise stress group reversed the level of all the renal markers. No
statistical changes were distinguished in rats treated with M.
champaca flower extract alone group compared to that of control.

B-40X acute noise stress group shows flattened epithelium (arrow)
and vacuolated cytoplasm D-40X chronic noise stress group shows
mild congestion and lymphoid cell aggregation (star) in the
interstitium and necrotic area (arrow) and faintly stained cells and
nuclei, ruptured brush borders, and thickened arterial wall.

Exposure of rats to noise showed dystrophic changes in kidney
when compared to other groups which include atrophied
glomerulus, faintly stained cells and nuclei, ruptured brush borders,
and thickened arterial wall and mild congestion and lymphoid cell
aggregation in the interstitium and necrotic area Changes were seen
in chronic noise group (fig. 7D) when compared to acute noise stress
group. Kidneys of noise+drug group showed (both acute and
chronic) normal appearance.

Effect of noise stress on DNA damage of liver

The impact of both acute and chronic noise stress on hepatic DNA
integrity was assessed using agarose gel electrophoresis. As shown
in fig. 8, no significant DNA fragmentation was observed in the
control group, the acute noise stress group treated with M.
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champaca and the treatment-only group, indicating preserved DNA
integrity in these conditions.

In contrast, liver tissues from animals exposed to chronic noise
stress exhibited clear DNA fragmentation, (Fig; 8 lane 5) a hallmark
of genotoxic damage. This suggests that prolonged noise exposure
leads to significant DNA damage in hepatic cells. Notably, animals in

Control
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Fig. 8: Effect of M. champacaon DNA fragmentation in liver of
noise-exposed adult wistar rats

DISCUSSION

The impact of noise stress on biological systems involves modulation
of the hypothalamic-pituitary-adrenal (HPA) axis, which can alter
the functioning of various organs. As a result, indirect effects are
observed in liver and kidney function [31]. Prolonged exposure to
noise stress increases the production of reactive oxygen species
(ROS), disrupting the redox balance within tissues and cells and
shifting it toward a more oxidizing environment.

Oxidative stress resulting from excessive ROS generation can impair
various cellular structures including lipids, proteins, carbohydrates,

M. S.etal

Int J Curr Pharm Res, Vol 17, Issue 5, 109-117

the chronic noise stress group that received M. champaca treatment
showed a marked reduction in DNA fragmentation, indicating that
the plant extract may confer protective effects against noise-induced
genotoxicity.

These findings highlight the potential of M. champaca as a protective
agent against chronic noise-induced DNA damage in liver tissues.

Acute noise

Chronic noise stress

D 10X

DNA, and membranes. This results in tissue damage, particularly
affecting the liver and kidneys [32].

The liver, during the detoxification of xenobiotics and other toxic
substances, generates substantial amounts of reactive oxygen
species (ROS). Oxidative stress resulting from excessive ROS
production has been strongly associated with liver disorders,
including steatosis and various other pathological conditions [33].

These effects are supported by histopathological evidence (fig. 1)
and are accompanied by elevated levels of liver enzymes-AST
(aspartate aminotransferase), ALT (alanine transaminase), ALP
(alkaline phosphatase) (fig. 2-4)-accompanied by a rise in blood urea
and creatinine levels (fig. 5 and 6).

The effects of noise stress on liver function are multifaceted and can
vary depending on the intensity and duration of exposure, as well as
individual susceptibility. Our findings show that liver enzyme
alterations correlate with the severity and duration of noise
exposure. Rats subjected to chronic noiseexposureexhibited
significantly greater changes (P<0.05) than those exposedacutely
(fig. 2-4) possibly as a result of intensified neuroendocrine or
autonomic stress responses. This suggests that noise stress can alter
liver metabolic activity and enzyme levels, as supported by
Blumenthal et al. [34].

After 30 d of noise exposure, a significant rise in serum ALT, AST,
ALP, urea, and creatinine levels was observed in adult male Wistar
rats. This may result from the release of these enzymes from
damaged hepatocytes into circulation [35]. Nayanatara et al. [36]
also reported elevated AST and ALT levels in rats exposed to chronic
environmental stressors, linking these changes to cellular damage,
necrosis, and increased membrane permeability. Similar findings
were noted in our chronic stress group.

ALT is considered a more sensitive marker for acute liver damage
compared to AST, as it is primarily associated with liver parenchyma.
Histological examination of liver tissues from chronically stressed rats
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revealed increased lymphocytes and Kupffer cells in the portal areas,
dilated and congested portal veins and sinusoids, and vacuolated
hepatocytes with pyknotic nuclei. These findings were more
prominent in the chronic stress group than in the acute group. Kupffer
cells, known to release cytokines and inflammatory mediators in
response to sympathetic activation, contribute to hepatocellular
damage and necrosis [37]. Notably, these changes were alleviated in
the chronic noise group treated with M. champaca.

Fatma et al [38] proposed that stress-related liver damage is
primarily due to altered hepatic blood flow, with emotional stress
inducing vasospasms and centrilobular hypoxia. Filip et al. [39] also
observed significant damage to the liver’s vascular endothelium
following prolonged stress. Chida et al. [40] supported this view,
suggesting that stress-induced vasospasm and hypoxia can cause
hepatic injury.

Studies revealed that Histological examination of four weeks of noise
exposure led to increased collagen deposition in the liver, while two
weeks of exposure caused central vein and sinusoidal congestion, along
with hepatocyte destruction due to inflammatory cell infiltration.

Chronic noise stress exposure group showed central vein and
hepatic sinus congestion, as well as devasted hepatic lobule in liver
tissue, dilated congested portal vein and sinusoidal spaces, and
vacuolated hepatocytes with pyknotic nuclei. Highly affected
endothelial lining of blood vessels of the liver tissue (fig. 1D).
Whereas these changes were mild in acute stress group (fig. 1B). All
these changes were reversed in noise group treated with M.
champaca (fig. 1C and E) Drug treatment group showed no
detectable histological changes in liver tissues.

These structural changes may result from enhanced lipid
peroxidation and reduced antioxidant enzyme activity, (These
parameters were studied and published separately) leading to
cellular membrane damage [41].

The current study observed a significant increase (p<0.05) in serum
creatinine levels in both acute and chronic noise-exposed rats, (fig.
6) with a more pronounced increase noted in the chronic exposure
group. Elevated levels of urea and creatinine indicate impaired
kidney function, as the kidneys are less able to filter and excrete
metabolic waste products effectively. According to Matsumoto et al.
[42], increased serum creatinine may result from enhanced
catabolism in muscle and tissues, leading to its elevated synthesis.

In cases of acute stress, rapid activation of the HPA axis leads to
sudden physiological changes. However, prolonged exposure to
noise stress interferes with creatinine metabolism and is associated
with decreased renal transaminase activity [43], which may explain
the more significant alterations seen in the chronic exposure group.
Moreover, excessive noise stress can trigger apoptotic signalling
pathways, resulting in cell death.

Excessive production of reactive oxygen species (ROS) has been
implicated in the progression of renal diseases, including nephrotic
syndrome [44]. Hence assessing the level of oxidative stress is vital
for the early prediction and understanding of nephrotic syndrome
pathogenesis. In vitro studies have highlighted the pivotal role of
oxidative stress in the development of NS [45]. ROS-induced redox
reactions can lead to protein carboxylation, DNA damage, and
disruption of the cytoskeleton. These oxidative injuries compromise
glomerular protein permeability and disrupt the structural integrity
of tubular epithelial cells, ultimately contributing to the onset of
nephrotic syndrome [46].

In the kidneys, stress-induced oxidative damage resulted in several
degenerative changes, as seen in our chronic noise-exposed group.
Compared to the acute group, which showed minimal histological
changes, chronic exposure led to brush border destruction, tubular
cell vacuolization, and vascular congestion (fig. 7D). Treatment with
M. champaca reduced these effects (fig. 7C and E). Kidney cortices
from control animals and those treated with the drug showed a
normal distribution of collagen fibers.

Previous studies have shown that even two weeks of exposure to
100 dB noise causes renal congestion and cell disorganization [47]
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while one-year exposure to 87 dB led to lipidosis and swelling in
renal tissues of Wistar rats [48].

Chronic noise exposure in both prepubertal and adult animals resulted
in glomerular loss, altered corticomedullary ratio, and decreased
kidney volume-changes indicative of reduced nephron count due to
damage. Similar renal alterations have been observed in turtles
subjected to chronic vibration stress, including distorted podocyte
structure, vacuolation, and loss of normal tubule architecture [48].

According to Zhang et al. [49] increased collagen deposition
facilitates tissue healing and the formation of new blood vessels. In
our study, collagen accumulation persisted in the cortex of treated
rats exposed to chronic noise, suggesting ongoing repair and
remodelling all these changes are observed in the chronic noise
stress group treated with M. Champaca (fig. 7E) mainly methanolic
extract contain compounds like epicatechin and resveratrol.

Resveratrol (3,5,4'-trihydroxystilbene) is a naturally occurring
polyphenolic compound known for its broad range of protective
effects against oxidative stress, inflammation, diabetes, obesity, and
cognitive dysfunction. It exhibits potent antioxidant activity,
safeguarding vital organs such as the liver, kidneys, and brain from
oxidative damage [50].

The mechanisms underlying resveratrol’s antioxidant effects include
direct scavenging of free radicals, suppression of reactive oxygen
species (ROS) and reactive nitrogen species (RNS), and the
upregulation of endogenous antioxidant enzymes like SOD, GSH and
CAT [51, 52].

Numerous studies have confirmed the hepatoprotective potential of
resveratrol, largely attributed to its ability to reduce oxidative stress
and inhibit apoptosis [53, 54]. In experimental models involving
cadmium exposure and high-fat diet-induced liver damage,
resveratrol significantly attenuated hepatotoxicity and oxidative
injury [55-58]. Additionally, in heat stress models, resveratrol
preserved hepatic structure and function, highlighting its protective
role under environmental and physiological stress.

Resveratrol has also been shown to mitigate liver damage caused by
ischemia-reperfusion injury through multiple mechanisms. These
include the inhibition of lipid peroxidation, enhancement of
antioxidant enzyme activities (SOD, CAT, and glutathione
peroxidase), reduction in aminotransferase levels, suppression of
pro-inflammatory cytokines, and improvement in vascular function
[59]. These multifaceted effects form the basis of its therapeutic
potential in liver transplantation settings [60, 61].

Further supporting its hepatoprotective role, Kirimlioglu et al. [62]
demonstrated that resveratrol administration in rats undergoing
partial hepatectomy resulted in decreased lipid peroxidation and
nitric oxide (NO) levels, alongside increased GSH content. These
findings reinforce the compound’s robust antioxidant and
cytoprotective capabilities.

Epicatechin (EPI), a flavanol well-recognized for its antioxidant, anti-
inflammatory, and anticancer properties, has garnered attention for
its Reno protective, hepatoprotective, and cardioprotective potential
[63]. Several studies have demonstrated that epicatechin enhances
hepatic glutathione (GSH) levels, reduces elevated malondialdehyde
(MDA) and reactive oxygen species (ROS), and restores glutathione
S-transferase (GST) activity, particularly in monocrotaline (MCT)-
treated animal models [64, 65]. Both in vivo and in vitro research
further confirms that epicatechin mitigates cisplatin-induced cellular
injury by preserving mitochondrial protein content, maintaining
structural integrity, and preventing functional impairments-effects
that are especially pronounced in renal tubular epithelial cells [66].

Notably, epicatechin also exerts therapeutic effects in models of
established nephropathy. In cisplatin-induced kidney injury in mice, EPI
has demonstrated the ability to preserve mitochondrial function and
structural integrity, even when administered after the onset of tubular
damage. This highlights its potential as a post-injury therapeutic agent.

Polyphenols, particularly flavonoids such as epicatechin, are among
the most powerful plant-derived antioxidants. These compounds act
as efficient free radical scavengers, neutralizing harmful oxidative
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species before they inflict cellular damage. Moreover, polyphenols
can form complexes with reactive metals like iron, zinc, and copper,
modulating their absorption and limiting toxicity due to excess
accumulation [67]. This antioxidant potential is evident in our study
where chronic noise exposure group treated with M. champaca-a
plant rich in polyphenols, flavonoids, and other phytochemicals-
ameliorated oxidative stress-induced damage.

Noise exposure is known to act as a DNA stressor, inducing oxidative
DNA damage and DNA strand breaks in various cells and organs.
Previous studies have shown that noise exposure can cause DNA
damage in auditory and non-auditory organs, including the cochlear
sensory cells, auditory nerves [68, 69] cortex [70, 71], brainstem
[72], heart and liver [69, 73].

Our findings indicate that chronic noise stress caused significantly
DNA damage in liver tissue (fig. 8) compared to acute noise stress.
DNA is a primary target for oxidative stress, leading to lipid
peroxidation and protein damage [74]. The observed changes are
likely due to the production of reactive oxygen species (ROS) and
free radicals, resulting in altered tissue architecture, as evident in
the histopathology of the liver. In contrast, the acute noise stress
group showed mild changes, while the acute noise stress group
treated with M. Champaca and the control group showed protective
effects against noise stress-induced DNA damage.

Similar studies have reported protective effects of natural
compounds against noise stress-induced damage. For example,
Indigofera tinctoria and Scoparia dulcis aqueous extracts, rich in
flavonoids, prevented DNA damage and abnormal tissue
architecture in Wistar albino rats exposed to chronic noise stress.
Another study by Sultana et al. [75] found that chrysin, a
phytochemical compound rich in flavonoids, attenuated cisplatin-
induced toxicity and prevented severe DNA damage in Wistar rats.

CONCLUSION

Our study demonstrates that liver and kidney tissues are
particularly susceptible to disorders induced by noise stress. The
methanolic extract of M. champaca exhibits significant
hepatoprotective and nephroprotective activity, safeguarding these
organs in rats subjected to noise-induced stress. The presence of
rich phytochemical constituents namely epicatechin and resveratrol
in M. champaca may contribute to its therapeutic potential in
treating liver and kidney disorders. Further molecular studies are
needed to elucidate the exact mechanism of action and explore the
clinical applications of M. champaca.
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