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ABSTRACT
Background: One of the most effective anti-cancer medications used to treat various cancers is 
Cisplatin (CP). Due to its nephrotoxicity, its usage is restricted. The purpose of this investigation 
is to assess Marrubiin's influence in the protection of rats against CP nephrotoxicity. Materials 
and Methods: Animals were divided into five groups. The body weight and kidney weight were 
measured for all the experimental groups. Urine output and blood samples were collected to 
assess the Blood Urea Nitrogen (BUN) and Creatinine (Cr) present in the experimental animals. 
Furthermore, the oxidative stress markers, antioxidant enzymes, inflammatory markers and 
histopathological studies were carried out to assess the impact of Marrubiin treatment in a 
dose-dependent manner. Results: We observed that treating animals CP-induced animals 
with Marrubiin aided in improving kidney function. Marrubiin significantly increased the level 
of antioxidant enzymes, histopathology conditions and body weight of the animals. It also 
downregulated the inflammatory markers, levels of BUN and Cr, urine output, kidney weight and 
oxidative stress markers. Conclusion: Thus, we conclude that Marrubiin can be used to protect 
the kidney from injury induced by cisplatin treatment.
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INTRODUCTION

One of the initial and most effective metal-based chemotherapy 
medicines is cisplatin. In the year 1845, cisplatin was identified. 
Cisplatin's biological characteristic is its ability to prevent cell 
division. It treats a variety of solid tumors, including cervical, 
ovarian, lung, testicular, bladder, gastric, head and neck and other 
types of cancer. The primary target of cisplatin's antitumor action 
is DNA. The mono or dihydrated platin that enters the nucleus 
is sufficiently susceptible to DNA base reactions to produce 
adducts. The created adducts causes cytotoxicity in the cancer 
cells, which inhibits the progression of the disease.1 Cisplatin 
contains multiple  cautionary statements, including peripheral 
neuropathy, nephrotoxicity, extreme nausea and vomiting and 
myelosuppression, despite its anticancer efficacy.2

A fast deterioration in kidney function driven by the adverse 
effects of medications and substances is known as nephrotoxicity. 
There are several varieties and certain drugs may have numerous 
detrimental consequences on renal function.3 On various areas 

of the nephron, cisplatin has varying nephrotoxic impacts. It has 
been reported to induce interstitial inflammation, vascular injury 
and tubular damage. It is generally recognized that cisplatin 
kidney damage depends on dosage, duration and frequency. 
Severe damage is caused by higher plasma levels at higher dosages 
administered per treatment. Future kidney damage risk has also 
been demonstrated to rise with a greater cumulative dosage. 
Patients who already have renal illness and who additionally use 
nephrotoxic pharmaceuticals are also more vulnerable.4

The exact mechanism of nephrotoxicity caused by CP is not 
clear. According to earlier research, the main ideas include 
oxidative stress, inflammation, apoptosis and necrosis. Serum 
indicators of kidney function such as  Blood Urea Nitrogen 
(BUN) and Creatinine (Cr) are elevated in CP-induced renal 
damage. Additionally, the injection of CP lowers the activities 
of antioxidant enzymes present in the kidney  as Glutathione 
Peroxidase (GPx), catalase, Superoxide Dismutase (SOD) and 
Glutathione (GSH).5

Even though a variety of medications are being utilized in 
clinical conditions to treat kidney damage induced by cisplatin, 
these medications all display varying degrees of insufficiency. 
The majority of countries employ a range of natural products, 
including minerals, vitamins, herbs, elements and nutritional 
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supplements, as well as traditional and complementary therapies. 
Ginseng, curcumin and pomegranate are a few examples of foods 
that have antioxidant and anti-inflammatory properties. They 
may also provide shields from oxidative stress by boosting the 
activity of antioxidant enzymes. These organic products can be 
used as supplements to reduce the nephrotoxicity caused by 
cisplatin since they may have anti-inflammatory and antioxidant 
properties.6

A well-known diterpenoid lactone by the name of Marrubiin 
makes up the bitter component of horehound and several other 
therapeutic plants in the Lamiaceae family. It is an ingredient 
for both medicinal and culinary flavoring uses. It demonstrates 
strong anti-inflammatory, anti-hematogenic, anti-nociceptive, 
vasorelaxant, anti-nociceptive, gastroprotective, anti-spasmodic, 
immunomodulating and analgesic properties.7

MATERIALS AND METHODOS

Animals

We acquired 30 male Wistar rats (180-200 g) from an animal 
shelter. The rats were kept in groups (two to four per cage) 
with unrestricted accessibility to feed and water and were kept 
at a temperature of 23±2.0º over a 12 hr alternate  light and 
dark cycle. The procedures for performing the studies were 
following the Animal Ethics Committee's Guidelines for the use 
of experimental animals approved by XingTai Third Hospital, 
Number: 2023-KY-26.

Experimental Design

Cisplatin and other essential chemicals were procured from 
Sigma-Aldrich. The animals were grouped into 5 groups 
containing 6 animals in each group. Group I was left untreated 
for 21 days while receiving normal saline orally. Group II 
received just cisplatin at a dose of 5 mg/kg intravenously on day 
1, which was termed a diabetic-induced group. In the presence of 
cisplatin-triggered toxicity, Groups III and IV received treatments 
with Marrubiin at oral dosages of 20 mg/kg and 40 mg/kg once 
daily, respectively, for 21 days. In the context of cisplatin-triggered 
toxicity, Group V received treatment for 21 days with Positive 
control NAC (commercial medication).

Morphometric analysis

The Body Weight (BW) of the experimental animals was recorded 
on the 0th, 7th, 14th and 21st day of the experiment and compared 
between all experimental groups. The Kidney Weight (KW) of 
animals was recorded and compared between all experimental 
groups at the end of the study.

Blood sample collection and serum separation

All animals were given intramuscular injections of xylazine (5 
mg/kg) and ketamine hydrochloride (50 mg/kg) before being 
killed after the experiment. As soon as blood was collected, it was 

placed in tubes that were dry and without anticoagulant and it 
was left to clot for 15 min at room temperature (22±2ºC) in a 
tilted posture. The serum was then separated by centrifuging the 
tubes for duration of 20 min at 1200 g. After that, the serum was 
kept at -80ºC for further biochemical evaluation.

Preparation of tissue for homogenate and 
microscopic observation

At the end of the experiment, each rat in each experimental 
group was swiftly dissected and the kidneys were weighed. The 
right kidneys were washed with normal saline before being 
utilized to make the homogenate. A 0.5 g slice of each kidney 
was homogenized in 5 mL of pH 7.4 phosphate buffer using an 
electrical homogenizer and the sample was refrigerated. The 
supernatants from the centrifugation of the renal homogenates 
were stored at -80ºC before being used to assess antioxidant 
and oxidative stress markers. The left kidneys were immediately 
embedded in paraformaldehyde (4%) at 4ºC for an overnight 
histological analysis.

Metabolic data collection

On days 0th, 7th, 14th and 21st of the experiment, urine samples 
from all the experimental groups were taken. Rats were given 
unrestricted access to tap water while being housed in metabolic 
cages for a whole day. We consistently measured the urine output 
and water consumption.

Estimation of Blood urea nitrogen and creatinine

To assess renal tissue damage, Blood Urea Nitrogen (BUN) 
and Serum Creatinine (Cr) levels were detected. By utilizing 
commercially available specific kits and the procedure included 
with the product, they were calorimetrically quantified.

Estimation of antioxidant biomarkers

The antioxidant biomarkers including SOD, CAT, GSH and GPx 
levels were estimated calorimetrically utilizing commercially 
available kits and by following the protocol provided by the 
manufacturer.

Measurement of oxidative stress biomarkers

The estimate of the expression level of the inflammatory marker 
Myeloperoxidase (MPO) in kidney tissue samples.8 By quantifying 
Malondialdehyde (MDA), the methodology developed by Buege 
and Aust was used to evaluate lipid peroxidation.9 Griess reagent 
was used to carry out the nitrite test.10 The11 technique was used to 
measure the Protein Carbonyl (PC) concentration of rat kidneys. 
The level of NO (Nitric Oxide) was estimated using a NO test kit 
and by following the protocol available with the kit.

Estimation of pro-inflammatory cytokines

IL6 and IL1β  levels on homogenized renal tissues were  
determined using an ELISA kit to explore the pro-inflammatory 
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cytokines produced in the kidneys as a result of cisplatin 
intoxication.

Histoarchitecture study
The kidneys isolated from the experimental animals were cleaned 
with isotonic saline and preserved in 10% neutral buffered 
formalin for 48 hr. Following the process, the kidneys were 
encased in paraffin wax. Using a microtome, the parafilm blocks 
were sliced into 5–6 µm thick thin slices. A microscope and 
imaging equipment were utilized to view the thin slices after they 
had been stained with hematoxylin and eosin.

Statistical analysis
The statistical analysis was completed using GraphPad Prism 
version 6.01. The results are reported as mean±SD. ANOVA and 
the Tukey post hoc test were used to see whether there were any 
differences between the groups. If p<0.05, differences between 
means were deemed statistically significant.

RESULTS

Effect of Marrubiin (MB) administration on the Body 
Weight (BW) in CP-treated rats
Figure 1 depicts the effect of Marrubiin on the body weight 
in CP-treated rats. On the 0th day, the body weights of the 
experimental animals in all the groups were the same. In group 
II (CP-treated) animals showed a reduction in their body weight 

on the 7th, 14th and 21st day in comparison to the CP-induced 
animals treated with Marrubiin extract in a dose-dependent 
manner (group III and group IV). Marrubiin and positive control 
N-Acetylcysteine (NAC) almost maintained the animal body 
weight in group III and group IV.

Effect of Marrubiin (MB) on urine output in rats 
treated with CP

Figure 2 shows the effect of Marrubiin on the urine output in 
CP-treated rats. On the 0th day, the urine output was considerably 
the same in all the experimental groups. On the 7th, 14th and 21st 
day, the urine output was high in group II (only CP-treated) 
animals, while the Marrubiin-treated animals in dose- based 
manner (group III and IV) and positive control N-Acetylcysteine 
(NAC) controlled the urinary output.

Effect of Marrubiin (MB) administration on the 
Kidney weight and serum levels of blood urea 
Nitrogen and creatinine in CP-treated Rats

Figure 3A depicts the effect of Marrubiin on the kidney weight in 
CP-treated rats. When compared to the normal control group, it 
was found that the kidney weight in the animals treated only with 
cisplatin was noticeably higher. When animals induced with 
CP toxicity were treated with positive control N-Acetylcysteine 
(NAC) group V and Marrubiin extract in a dose-based manner 
(groups III and IV), the kidney weight decreased considerably. 

Figure 1:  Effect of Marrubiin (MB) administration on the Body Weight (BW) in CP-treated rats. Results were given as mean±SD of three 
discrete experiments. Data are investigated using one-way ANOVA sequentially Tukey’s post hoc assay. ‘*’ p<0.05 compared with control 

and ‘#’ p<0.01 compared with CP-intoxicated group.
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Figure 3B illustrates the effect of Marrubiin on the serum levels of 
BUN and Cr in CP-treated rats respectively. The findings revealed 
those 24 hr after receiving CP; the rats had acute nephrotoxicity 
as evidenced by a substantial rise in BUN and Cr levels. When rats 
with nephrotoxicity induced by CP were treated with Marrubiin 
in a dose-dependent manner (groups III and IV), the levels of 
blood urea nitrogen and creatinine were considerably lower than 
in the CP-treated animals (group II).

Effect of Marrubiin (MB) on the activity of 
antioxidant enzymes in CP-treated rats

Figure 4 depicts the impact of Marrubiin on the expression of 
kidney antioxidant enzymes. When compared to the control 
group, the expression of SOD, CAT and GPx activity and GSH 
content dramatically reduced in CP-treated animals (group II). In 
comparison to the CP group (group II), treatment of CP-treated 
rats with Marrubiin in a dose-based manner (group III and IV) 
significantly elevated these antioxidant enzymes.

Effect of Marrubiin (MB) on oxidative stress 
biomarkers in CP-treated rats

Figure 5 (a-d) illustrates the effect of Marrubiin on the levels of 
MDA and NO, the activity of MPO and PC content in CP-treated 
rats respectively. The findings revealed that animals treated only 

with CP (group II), expressed high levels of oxidative stress 
biomarkers in comparison to the control group. When rats with 
nephrotoxicity induced by CP were treated with positive control 
N-Acetylcysteine (NAC) and Marrubiin in a dose-dependent 
manner with Marrubiin in a dose-dependent manner (groups 
III, IV and V), the levels of oxidative stress biomarkers were 
significantly reduced than in the CP treated animals (group II).

Effect of Marrubiin (MB) on pro-inflammatory 
cytokines and histopathology in CP-treated rats

Figure 6A shows the effect of Marrubiin on the activity of 
pro-inflammatory cytokines (IL1β and IL6) in CP-treated rats. 
The findings revealed that animals treated only with CP (group 
II), expressed high levels of IL1β and IL6 in comparison to the 
control group. When rats with nephrotoxicity induced by CP 
were treated with Marrubiin in a dose-dependent manner (group 
III and group IV), the levels of IL1β and IL6 were considerably 
reduced than in the CP-treated animals (group II). The kidney 
morphology of control rats was normal (Figure 6a). The 
CP-treated animals (group II) kidney tissue displayed severe 
damage, including leukocyte infiltrations, cellular deterioration, 
congestion, glomerular atrophy and tubular dilation (Figure 
6b). When rats with nephrotoxicity induced by CP treated with 
Marrubiin in a dose-dependent manner (group III and group 
IV) had considerably reduced kidney damage as shown in Figure 

Figure 2:  Effect of Marrubiin (MB) on urine output in rats treated with CP. Results were given as mean±SD of three discrete experiments. Data 
are investigated using one-way ANOVA sequentially Tukey’s post hoc assay. ‘*’ p<0.05 compared with control and ‘#’ p<0.01 compared with 

CP-intoxicated group.
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Figure 3:  (A): Effect of Marrubiin (MB) on kidney weights (KW g). Results were given as mean±SD of three discrete experiments. Data are investigated using 
one-way ANOVA sequentially Tukey’s post hoc assay. ‘*’ p<0.05 compared with control and ‘#’ p<0.01 compared with CP-intoxicated group. (B): Effect of Marrubiin 
(MB) on serum levels of BUN (a) and Cr (b) in rats with CP-induced nephrotoxicity. Results were given as mean±SD of three discrete experiments. Data are 

investigated using one-way ANOVA sequentially Tukey’s post hoc assay. ‘*’ p<0.05 compared with control and ‘##’ p<0.01 compared with CP-intoxicated group.

Figure 4:  Effect of Marrubiin (MB) on the estimation of antioxidant enzymes against CP-induced nephrotoxicity in rats. Results were given 
as mean±SD of three discrete experiments. Data are investigated using one-way ANOVA sequentially Tukey’s post hoc assay. ‘*’ p<0.05 

compared with control and ‘#’ p<0.01 compared with CP-intoxicated group.
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6c-d. The animals with nephrotoxicity induced by CP treated 
with NAC also showed similar pathology to group V (Figure 6e).

DISCUSSION

The kidneys are essential for living. By purifying and eliminating 
metabolites (such as urea) and minerals from the blood, they 
play a crucial role in preserving the homeostatic equilibrium of 
bodily fluids. It also helps to regulate blood pressure, glucose 
metabolism and erythropoiesis by eliminating nitrogenous 
wastes and water from the body. Renal failure might result 
from severe kidney toxicity.12 Although cisplatin is a powerful 
chemotherapeutic drug for a variety of solid tumors, its usage 
is constrained by unfavorable side effects on healthy organs. 
Particularly, it is nephrotoxic and capable of inflicting both acute 
renal damage and chronic kidney disease.13 According to reports, 
when cisplatin enters the proximal tubules of the kidney, it causes 
a significant quantity of ROS to be generated, which could disrupt 
the body's redox system's delicate equilibrium. In previous 
studies, it has been reported that antioxidants can ameliorate 
cisplatin-triggered cytotoxicity by lowering inflammatory 
responses and apoptosis. Due to the high ROS generation 
caused by cisplatin, antioxidant enzymes including GSH, CAT 
and SOD are decreased by cisplatin. The nephrotoxicity of this 
substance may be caused by membrane lipid peroxidation. The 
peroxidation of membrane lipids is thought to be the cause of 

the nephrotoxicity brought on by cisplatin.14 In the current 
work, we attempted to elucidate the possible renoprotective 
activities of Marrubiin against cisplatin-caused nephrotoxicity 
via biochemical, histopathological and immunohistochemical 
analyses.

According to various preclinical studies, the treatment of several 
nephrotoxic drugs (such as cisplatin) in animals significantly 
reduced the body weight of the animals.15 Similar to this, we 
discovered in our study that the mean body weight of the 
cisplatin-triggered control-treated animals (group II) had 
significantly decreased when tallied after the investigation. The 
weight of the cisplatin-induced animals treated with Marrubiin 
in a dose-dependent manner (groups III and IV) remained 
the same until the end of the investigation additionally; it was 
shown that cisplatin-treated animals have higher urine volumes, 
which is associated with cisplatin-triggered renal failure. Due to 
diminished gene  expression of aquaporin  and thickness in the 
proximal tubule, cisplatin causes a surge in urine production. 
As was previously reported rats with nephrotoxicity caused by 
cisplatin showed a rise in urine volume.16 Similarly, in our study 
it was observed that the urine output of the cisplatin-triggered 
control-treated animals (group II) was high. However, the 
animals treated with Marrubiin in dose dose-dependent manner 
(group III and group IV) reduced the urine output.

Figure 5: Effect of Marrubiin (MB) on MDA, NO levels, MPO activity and PC content in rats with CP-induced nephrotoxicity. Results were given as 
mean±SD of three discrete experiments. Data are investigated using one-way ANOVA sequentially Tukey’s post hoc assay. ‘*’ p<0.05 compared 

with control and ‘##’ p<0.01 compared with CP-intoxicated group.
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Likewise, cisplatin-triggered control-treated animals (group 
II) showed an increase in kidney weight that was connected 
with edema or inflammation brought on by the drug's ability to 
cause tubular necrosis.17 The animals treated with Marrubiin in 
a dose-dependent manner (group III and group IV) exhibited 
a substantial decrease in kidney weight in comparison to the 
group II animals, which may be related to the anti-inflammatory 
property of Marrubiin.18 Previous studies reported that cisplatin 
treatment in rats induced a spike in the level of Creatinine 
(Cr) and Blood Urea Nitrogen (BUN) which in turn indicates 
the impairment of kidney function.19 In the present study, we 
observed that on treatment with Marrubiin in a dose-based 
manner, (group III and IV) to the CP-treated animals, the level of 

Cr and BUN significantly reduced. This indicates the antioxidant 
activity of Marrubiin.

According to much research, the elevated formation of superoxide 
anion, hydrogen peroxide and hydroxyl radicals is that causes 
cisplatin nephrotoxicity. Excessive formation of these ROS 
depletes GSH, increases lipid peroxidation in renal tissue and 
lowers the activity of the antioxidant enzymes catalase, SOD and 
glutathione peroxidase.20 Similarly, in the present investigation 
the cisplatin-triggered control-treated animals (group II) 
exhibited low levels of antioxidant enzymes including SOD, CAT, 
GSH and GPx. We observed that on treatment with Marrubiin 
in a dose-based manner, (group III and IV) to the CP-treated 
animals, the level of antioxidant enzymes including SOD, CAT, 

Figure 6:  (A): Effect of Marrubiin (MB) administration on pro-inflammatory cytokines IL-1β and IL-6 in CP-treated rats. Results were given as mean±SD of 
three discrete experiments. Data are investigated using one-way ANOVA sequentially Tukey’s post hoc assay. ‘*’ p<0.05 compared with control and ‘##’ p<0.01 
compared with CP-intoxicated group. (B): Effect of Marrubiin (MB) administration on histopathological alterations of the rat kidney. Control (a); cisplatin (b); 

cisplatin+Marrubiin (MB) 20 mg/kg (c); cisplatin+Marrubiin (MB) 40 mg/kg (d); Cisplatin+N-Acetylcysteine (NAC) Positive control (e).
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GSH and GPx elevated indicating the antioxidant property of 
Marrubiin. It is well-recognized that oxidative stress contributes 
significantly to CP-induced nephrotoxicity.

It has been shown that CP raises kidney oxidative stress markers 
such as MDA, NO, MPO and PC levels. Malondialdehyde 
(MDA), a by-product of lipid peroxidation and one of the primary 
indicators of oxidative stress, has been observed to rise following 
cisplatin administration. According to reports, exposure to 
cisplatin is associated with higher concentrations of neutrophils 
and macrophages. It has been demonstrated that these activated 
neutrophils can cause tissue damage by building up and releasing 
cytotoxic proteins (such as myeloperoxidase) and ROS into the 
extracellular fluid. Myeloperoxidase activity (MPO), an indirect 
indicator of neutrophil infiltration, is a key indicator of an acute 
inflammatory response. Tissue damage and inflammation are 
brought on by a rise in MPO brought on by cisplatin toxicity.21 
Studies on protein oxidation in many human diseases have 
been conducted. Through accumulation, disintegration and 
the creation of cross-links in the polypeptide chain, oxidative 
damage to proteins altered their symmetrical organization, which 
accelerated the production of superoxide anions. PC (protein 
carbonyl) is a biomarker that is universally preferred and is now 
the most widely utilized to detect PC build-up and oxidation of 
protein. We found that cisplatin promoted oxidation of protein in 
kidney mitochondria, which is supported by a boost in superoxide 
radical generation.22 In correspondence to the previous study, 
we observed that the cisplatin-triggered control-treated animals 
(group II) exhibited elevated levels of MDA, NO, MPO and PO. 
However on treatment with Marrubiin in a dose-based manner 
(group III and IV) to the CP-treated animals, the level of MDA, 
NO, MPO and PO was reduced. This indicates the antioxidant 
property of Marrubiin.23

A recognized immunological process in nephrotoxicity is 
the upregulation of the generation of cytokines inside renal 
tissue caused by cisplatin-triggered pro-inflammatory damage. 
Significant inflammatory mediators produced in an animal 
model of nephrotoxicity include IL-1β, IL-6 and TNF-α. These 
pro-inflammatory mediators are known to be extremely important 
in the occurrence of cisplatin-triggered nephrotoxicity.24 The 
elevation of pro-inflammatory cytokines by cisplatin is due to 
the upregulation of intracellular ROS in the kidney, which in 
turn induces the transcription factor NF-κB. The NF-κB in turn 
induces the activation of TNF-α which in turn activates the other 
inflammatory mediators.25 In the present study, the cisplatin 
control animals (group II) exhibited elevated levels of IL-6 and 
IL-1β, indicating nephrotoxicity. The CP-induced animals treated 
with Marrubiin in a dose-based manner (groups III and IV) 
exhibited reduced levels of inflammatory markers indicating the 
antiinflammation property of Marrubiin.

In line with the biochemical data and those from previous studies, 
our histological findings revealed degenerative lesions in the renal 

tissue of CP-treated rats, including RBC congestion, leukocyte 
infiltration, glomerular atrophy and larger epithelial cells in 
proximal convoluted tubules. On treatment with Marrubiin in 
dose dose-dependent manner, there was a considerable reduction 
in the histopathological changes.

CONCLUSION

The results of the current study indicate that administering 
Cisplatin to rats resulted in renal tissue damage brought on by 
oxidative stress. Through its antioxidant and anti-inflammatory 
properties, Marrubiin therapy in a dose-dependent manner has 
the potential to offer protection against CP-induced oxidative 
damage. These results suggest that Marrubiin therapy may be 
used as a preventative measure to lessen CP-induced kidney 
impairment in cancer patients.
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ABBREVIATIONS

CP: Cisplatin; BUN: Blood urea nitrogen; Cr: Creatinine; SOD: 
Superoxide dismutase; GSH: Glutathione; BW: Body weight; 
MDA: Malondialdehyde.

SUMMARY

The kidneys are essential for living. By purifying and eliminating 
metabolites (such as urea) and minerals from the blood, they 
play a crucial role in preserving the homeostatic equilibrium of 
bodily fluids. It also helps to regulate blood pressure, glucose 
metabolism and erythropoiesis by eliminating nitrogenous 
wastes and water from the body. The purpose of this investigation 
is to assess Marrubiin's influence in the protection of rats against 
cisplatin nephrotoxicity. The body weight and kidney weight 
were measured for all the experimental groups. Urine output and 
blood samples were collected to assess the blood urea nitrogen 
and creatinine present in the experimental animals. Furthermore, 
the oxidative stress markers, antioxidant enzymes, inflammatory 
markers and histopathological studies were carried out to 
assess the impact of Marrubiin treatment in a dose-dependent 
manner. We observed that treating animals CP-induced animals 
with Marrubiin aided in improving kidney function. Marrubiin 
significantly increased the level of antioxidant enzymes, 
histopathology conditions and body weight of the animals. It also 
down-regulated the inflammatory markers. Thus, we conclude 
that Marrubiin can be used to protect the kidney from injury 
induced by cisplatin treatment.

REFERENCES
1. Ghosh S. Cisplatin Ghosh S. The first metal based anticancer drug. Bioorg Chem. 

2019;88:102925. doi: 10.1016/j.bioorg.2019.102925, PMID 31003078.



Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 3, Jul-Sep, 2023 907

Zhang, et al.: Marrubiin against Cisplatin-Induced Nephrotoxicity in Wistar Rats

2. Barabas K, Milner R, Lurie D, Adin C. Cisplatin: a review of toxicities and therapeutic 
applications. Vet Comp Oncol. 2008;6(1):1-18. doi: 10.1111/j.1476-5829.2007.00142. 
x, PMID 19178659.

3. Al-Naimi MS, Rasheed HA, Hussien NR, Al-Kuraishy HM, Al-Gareeb AI. Nephrotoxicity: 
role and significance of renal biomarkers in the early detection of acute renal injury. 
J Adv Pharm Technol Res. 2019;10(3):95-9. doi: 10.4103/japtr.JAPTR_336_18, PMID 
31334089.

4. Manohar S, Leung N. Cisplatin nephrotoxicity: a review of the literature. J Nephrol. 
2018;31(1):15-25. doi: 10.1007/s40620-017-0392-z, PMID 28382507.

5. Allameh H, Fatemi I, Malayeri AR, Nesari A, Mehrzadi S, Goudarzi M. Pretreatment 
with berberine protects against cisplatin-induced renal injury in male Wistar rats. 
Naunyn-Schmiedebergs Arch Pharmacol. 2020;393(10):1825-33. doi: 10.1007/ 
s00210-020-01877-3, PMID 32410067.

6. Fang CY, Lou DY, Zhou LQ, Wang JC, Yang B, He QJ, et al. Natural products: 
potential treatments for cisplatin-induced nephrotoxicity. Acta Pharmacol Sin. 
2021;42(12):1951-69. doi: 10.1038/s41401-021-00620-9, PMID 33750909.

7. Rezgui M, Majdoub N, Mabrouk B, Baldisserotto A, Bino A, Ben Kaab LB, et al. 
Antioxidant and antifungal activities of marrubiin, extracts and essential oil from 
Marrubium vulgare L. against pathogenic dermatophyte strains. J Mycol Med. 
2020;30(1):100927. doi: 10.1016/j.mycmed.2020.100927, PMID 31983544.

8. Bradley PP, Priebat DA, Christensen RD, Rothstein G. Measurement of cutaneous 
inflammation: estimation of neutrophil content with an enzyme marker. J Invest 
Dermatol. 1982;78(3):206-9. doi: 10.1111/1523-1747.ep12506462, PMID 6276474.

9. Buege JA, Aust SD. [30] Microsomal lipid peroxidation. In methods in enzymology. 
Academic Press; 1978;52.

10. Tracey WR, Linden JO, Peach MJ, Johns RA. Comparison of spectrophotometric and 
biological assays for nitric oxide (NO) and endothelium-derived relaxing factor 
(EDRF): nonspecificity of the diazotization reaction for NO and failure to detect EDRF. 
J Pharmacol Exp Ther. 1990;252(3):922-8. PMID 2319475.

11. Levine RL. Carbonyl assay for determination of oxidatively modified proteins. 
Methods Enzymol. 1994;233:246-57.

12. Sharma S, Joshi A, Hemalatha S. Protective effect of Withania coagulans fruit extract 
on cisplatin-induced nephrotoxicity in rats. Pharmacogn Res. 2017;9(4):354-61. doi: 1 
0.4103/pr.pr_1_17, PMID 29263628.

13. Tang C, Livingston MJ, Safirstein R, Dong Z. Cisplatin nephrotoxicity: new insights 
and therapeutic implications. Nat Rev Nephrol. 2023;19(1):53-72. doi: 10.1038/ 
s41581-022-00631-7, PMID 36229672.

14. Ma N, Wei W, Fan X, Ci X. Farrerol attenuates cisplatin-induced nephrotoxicity by 
inhibiting the reactive oxygen species-mediated oxidation, inflammation and 

apoptotic signaling pathways. Front Physiol. 2019;10:1419. doi: 10.3389/fphys.2019 
.01419, PMID 31849693.

15. Bernal-Barquero CE, Vázquez-Zapién GJ, Mata-Miranda MM. Revisión de 
las alteraciones en la expresión génica y vías apoptóticas provocadas en la 
nefrotoxicidad inducida por cisplatino. Nefrologia. 2019;39(4):362-71. doi: 10.1016/j. 
nefro.2018.11.012, PMID 30910229.

16. Hosseinian S, Khajavi Rad A, Hadjzadeh MA, Mohamadian Roshan N, Havakhah 
S, Shafiee S. The protective effect of Nigella sativa against cisplatin-induced 
nephrotoxicity in rats. Avicenna J Phytomed. 2016;6(1):44-54. PMID 27247921.

17. Xu Y, Ma H, Shao J, Wu J, Zhou L, Zhang Z, et al. A role for tubular necroptosis in 
cisplatin-induced AKI. J Am Soc Nephrol. 2015;26(11):2647-58. doi: 10.1681/ASN.20 
14080741, PMID 25788533.

18. Popoola OK, Elbagory AM, Ameer F, Hussein AA. Marrubiin. Molecules. 
2013;18(8):9049-60. doi: 10.3390/molecules18089049, PMID 23899837.

19. Perše M, Večerić-Haler Ž. Cisplatin-induced rodent model of kidney injury: 
characteristics and challenges. BioMed Res Int. 2018; 2018:1462802. doi: 10.1155/20 
18/1462802, PMID 30276200.

20. Ewees MG, Messiha BAS, Abdel-Bakky MS, Bayoumi AMA, Abo-Saif AA. Tempol, a 
superoxide dismutase mimetic agent, reduces cisplatin-induced nephrotoxicity in 
rats. Drug Chem Toxicol. 2019;42(6):657-64. doi: 10.1080/01480545.2018.1485688,  
PMID 30067109.

21. Rehman MU, Rather IA. Myricetin abrogates cisplatin-induced oxidative stress, 
inflammatory response and goblet cell disintegration in colon of Wistar rats. Plants 
(Basel). 2019;9(1):28. doi: 10.3390/plants9010028, PMID 31878169.

22. Waseem M, Kaushik P, Parvez S. Mitochondria‐mediated mitigatory role of curcumin 
in cisplatin‐induced nephrotoxicity. Cell Biochem Funct. 2013;31(8):678-84. doi: 10.1 
002/cbf.2955, PMID 23408677.

23. Kaurinovic B, Vlaisavljevic S, Popovic M, Vastag D, Djurendic-Brenesel M. Antioxidant 
properties of Marrubium peregrinum L. (Lamiaceae) essential oil. Molecules. 
2010;15(9):5943-55. doi: 10.3390/molecules15095943.

24. Tripathi P, Alshahrani S. Mitigation of IL-1β, IL-6, TNF-α and markers of apoptosis by 
ursolic acid against cisplatin-induced oxidative stress and nephrotoxicity in rats. 
Hum Exp Toxicol. 2021; 40(12_suppl):S397-405. doi: 10.1177/09603271211045953,  
PMID 34569348.

25. Meng H, Fu G, Shen J, Shen K, Xu Z, Wang Y, et al. Ameliorative effect of daidzein on 
cisplatin-induced nephrotoxicity in mice via modulation of inflammation, oxidative 
stress and cell death. Oxid Med Cell Longev. 2017; 2017:1-10. doi: 10.1155/2017/31 
40680.

Cite this article: Zhang G, Chen Y, An H, Hao N, Shi H. Nephroprotective Activity of Marrubiin against Cisplatin-Induced Nephrotoxicity in Albino Male Wistar 
Rats. Indian J of Pharmaceutical Education and Research. 2024;58(3):899-907.


