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ABSTRACT: Cisplatin (Cis) is a regularly used medicine to treat cancer, particularly breast cancer, however it
has adverse effects that impact other bodily systems. The goal of this study is to employ Ellagic acid (Ell) to
reduce the drug's side effects. A total of forty male albino rats are randomly allocated into four groups:
Control, Cis, Cis+Ell, and Ell acid. Serum lipid profile and sexual hormones (FSH, LH, and testosterone) were
measured biochemically, and liver slices from all groups were processed for histological analysis. Our
findings demonstrated that following Cis administration, Ell treatment resulted in significant improvements
in all biochemical parameters, with Ell causing considerable reductions in cholesterol, triglycerides, and LDL
while increasing HDL levels. Ell induced a considerable increase in the concentrations of FSH, LH, and
testosterone in the Cis+Ell group, despite Cis dramatically lowering these levels in the second group. Ell can
promote a great recovery in the hepatic architecture following a Cis-induced deformation, according to
histopathological analysis. Finally, Ell therapy can help to mitigate the harmful effects of Cis delivery.
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I. INTRODUCTION

Cisplatin (Cis) is a cytotoxic drug used to treat solid tumors such as those of the ovary, bladder, and
testicles [1, 2]. Its clinical usage in oncology has been limited by its documented nephrotoxicity, hepatotoxicity,
and neurotoxicity [3, 4]. Hepatotoxicity at high doses is caused by the accumulation of cisplatin in liver cells,
which causes inflammation, an increase in free radical generation, and a decrease in antioxidant enzymes [5, 6].
Ellagic acid (Ell) is a phenolic component in green tea, walnuts, and fruits such as grapes, berries, and
pomegranates. It has wide range of biological properties [7]. including antioxidant [8, 9] and anti-inflammatory
[10, 11] activities. Researchers discovered that ELL reduces cisplatin-induced lipid peroxidation and increases
GPx and CAT levels in rat livers. The ELL protects against the negative effects of -OH and O2- [12].

Il. MATERIAL AND METHOD

Chemicals:

Cisplatin (250mg, trace metal basis, code193762500) was obtained from Acros organics the USA.

Ellagic acid, 97% (2.5GR, code 117740025) was also obtained from Acros organics USA.

Animals and experiment design:

In this study, 40 healthy male adult albino rats weighing 150-180 g were used. The animals were obtained from
Theodor Bilharz Research Institute, Cairo, Egypt and kept under normal conditions with free access to food and
water. All animals were housed in hygienic plastic cages in well-ventilated rooms with exhaust fans; they were
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fed a standard pellet diet and had free access to water daily. All animal procedures were carried out with the
approval of the Ethics Committee of the National Research Center, Egypt, and following recommendations of
the institutional animal care and use committee of the Zagazig University (ZU-1ACUC/3//21/2021).

The rats were randomly divided into four groups, each group containing 10 rats as follow;

1-Control group.

2-Cisplatin group.

3- Ellagic acid group.

4- Cisplatin+Ellagic acid group

Cisplatin was administered intraperitoneally (IP) to animals in a single dose of 7 mg/kg (isotonic saline was the
vehicle for administering cisplatin).

Ellagic acid was dissolved in maize oil at a concentration of 5 mg/ml and given to animals by gavage at a dose
of 10 mg/kg/day.

(Cisplatin and ellagic acid doses and dosing times were chosen based on previous research.)[13].

1-The first group of rats received isotonic saline and served as the control group.

2-The second group of rats (cisplatin group) received a single intraperitoneal injection of cisplatin (7 mg/kg).
3-The rats in the third group (Ellagic acid group) were given ellagic acid (10 mg/kg/day) for ten days.

4-After a single cisplatin IP injection, the fourth group of rats (Cisplatin + Ellagic acid group) was given ellagic
acid for 10 days.

Sample collection:

The rats were Killed at the end of 10 days using ether anesthesia. The liver samples were taken out and kept
away from the light. The liver samples were cleaned three times in cold isotonic saline (0.9 percent v/w) and
kept at -20 °C until they were analysed.

Blood was collected in test tubes from this dislocation, which was then centrifuged to remove serum, which was
maintained in an Eppendorf tube in a deep freezer at -20 °C.

Determination of lipid profile:

Determined calorimetrically according to methods of Artiss and Zack [14].

Hormonal assay:

1-Determination of FSH:

The method for the quantitative determination of FSH is a sandwich chemiluminescence immunoassay
according to methods of McCann et al [15].

2-Determination of LH:

The method for the quantitative determination of LH is a sandwich chemiluminescence immunoassay according
to methods of McCann et al [15].

3-Determination of Testosterone:

The LIAISON® Testosterone assay’s method for quantitative determination of testosterone is a direct,
competitive, chemiluminescence immunoassay (CLIA) according to methods of Klee and Heser [16].
Histopathological studies:

Liver specimens were fixed in in 10% formalin, dehydrated in alcohol in ascending grades (70%, 80%, 90%,
95%, and 100%) of ethanol, cleared in xylene, and then embedded in paraffin wax blocks. Serial sections of 4-6
um thickness were stained with: Hematoxylin and Eosin stain [17] for basic histological analysis.

I11. RESULTS

Table (1): Serum lipid profile in various studied groups
Parameter Control Cis Ell + Cis Ell

Cholesterol 110.1 + 165.2 + 1335+ 105.2 +
7.967 15.60 a 7.271 a,b 6.656

T 96.81 + 150.2 + 1199 + 93.07
6.851 8.241a 7.017 a,b 6.526

63.92 + 38.27 + 49.37 + 62.49 +
LDL

3.941 2.679a 3.916 a,b 4.324

26.79 + 98.02 + 60.67 = 23.68 +

5.538 10.52 a 3.408 a,b 6.941
All values are expressed as mean +SD, n=10. (a) significant vs control group, (b) significant vs Cis. A one-way
ANOVA followed by post hoc Tukey test multiple comparisons between groups.
Cis-treated group exhibited statistically significantly higher mean total cholesterol, triglycerides, LDL compared

to control group (P<.05). Ell + Cis group revealed significant lower mean total cholesterol, triglycerides, LDL
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levels compared to Cis group (P>.05). Moreover, statistically significant increase of HDL was evident in EIl +
Cis group compared to Cis group (P<.05). Statistical results of various studied groups are presented in Table 1.
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Fig 1: Testosterone (A), FSH (B) and LH (C) levels in in various studied groups All values are expressed as
mean £SD, n=10. (a) significant vs control group, (b) significant vs Cis. A one-way ANOVA followed by post
hoc Tukey test multiple comparisons between groups.

Cis-treated group exhibited statistically significantly lower mean Testosterone, FSH and LH compared to
control group (P<.05). Ell + Cis group revealed significant higher mean Testosterone, FSH and LH compared to
Cis group (P>.05). Statistical results of various studied groups are presented in Fig 1.

Histopathological Results:

Normal hepatic lobules with branching cords of hepatocytes extending from the central vein were seen in the
control (Fig. 2 a, 2b) and ellagic acid (Fig. 2 ¢, 2d) groups. Hepatocytes were organised around the sinusoids of
the liver. The portal triad is formed by branches of the portal vein, bile duct, and hepatic artery at the periphery
of each lobule. Hepatocytes were polyhedral cells with a rounded nucleus. Two nuclei were seen in certain
hepatocytes.
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There was dilated congested central vein, centrilobular necrosis, and bile duct proliferation in the cisplatin
group. Hepatocytes with pyknotic nuclei and hydropic degeneration were also seen (fig.2 e, ). These alterations
were reversed in rats given cisplatin and ellagic acid (Fig.2 g,2 h).

Figure (2) photomicrographs of sections in the liver of all groups: (a,c) Control and ellagic groups show hepatic
lobule with central vein (CV), cords of hepatocytes (H) separated by narrow sinusoid (s) Branches of portal vein
(PV), bile duct (D) at the periphery. At higher magnification (b, d), hepatocytes are polygonal with single
rounded vesicular nucleus (arrowhead), sometimes with double nuclei (thick arrow). Kupffer cells (thin arrow)
are visible in the wall of hepatic sinusoids (s); Cisplatin group (e) shows dilated congested central vein (CV) and
sinusoids (asterisk) with centrilobular necrosis (NC) and cellular infiltrates (arrowheads). Proliferation of bile
ducts (D) and congested portal vein (PV) can be seen in the portal area. At higher magnification (f) part of
markedly dilated and congested central vein containing inflammatory cells (arrowheads) with separation of its
wall (curved arrow). Vacuolation (v), apoptotic hepatocytes (thick arrow) and hepatocytes with pyknatic nuclei
(thin arrow) can be detected; (g, h) Ellagic+ cisplatin group nearly normal hepatic histology except for

congested portal vein (PV) and slightly dilated central vein.
(H&E (a, ¢, e, g): X 100; (b, d, f, h): X400)
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IV. DISCUSSION

The liver plays a major role in controlling plasma levels of cholesterol, thus when there are drug-induced liver
impairments, serum total cholesterol (TC) and LDL-cholesterol levels will be raised [18]. Our findings
demonstrated that Cis treatment resulted in a substantial increase in total cholesterol, triglycerides, and LDL levels
when compared to the normal levels of the control group, whereas Ell treatment resulted in a significant drop in
these parameters. The significant increase in serum total cholesterol (TC), triglycerides (TG), and LDL-cholesterol
after rats were exposed to cisplatin could be attributed to the drug's adverse effect, which results in hepatocellular
dysfunction and impaired lipid metabolism, which are in consistent with the findings of Akindele et al [19]. It has
been established that high TC, LDL-C, and low HDL-C levels are risk factors for cardiovascular disease [20]. Also,
these results in line with Elhemely,etal [21]. who stated that pretreatment with ellagic acid improved the lipid
profile significantly. Similarly to ellagic acid, the hypocholesterolemic effect is mostly mediated by inhibition of
HMG-CoA reductase [22].
Cis is a highly potent chemotherapeutic drug, but its usage is limited primarily due to two factors: Cis resistance
and severe toxicity to normal tissues, particularly nephrotoxicity, neurotoxicity, and testicular injury [23]. The
results of this study revealed that Cis-treated men had statistically lower mean Testosterone, FSH, and LH levels
than the control group. In comparison to the Cis group, the Ell + Cis group had significantly higher mean
Testosterone, FSH, and LH levels. Physiological and pathohistological changes resulting from oxidative stress and
DNA damage are among the mechanisms underlying Cis-induced testicular injury [24].
Spermatogenesis is regulated mainly by endocrine factors such as FSH and LH, and by paracrine factors such as
testosterone. Reduced amounts of those regulators may result in the spermatogenetic process failing [25]. Cis-
treated rats demonstrated a drop in testosterone levels, which was consistent with earlier research [26, 27]. This
reduction in the hormonal level may be explained by two theories, that Cis induced severe damages on Leydig and
Sertoli cells resulting from the increased generation of ROS [28] , or it may occur through interference with LH
receptor expression and FSH [29].
according to our findings EA administration definitely alters sperm parameters and total sexual hormone function,
and can also increase the spermatogenesis rate in animals with damaged sperm. The powerful free radical
scavenging properties of EA as a new antioxidant may be responsible for the recovery of testosterone, FSH, and LH
levels, as well as germinal cell count, following EA treatment [30].
The findings of this investigation demonstrated Ell acid's potential to reverse the significant harm caused by Cis.
Cisplatin damages the liver by causing oxidative damage to hepatocyte lipids and DNA [31]. Cisplatin caused
centrilobular necrosis in the present investigation, as well as hydropic degeneration of liver cells, congestion, and
dilatation of the central and sinusoids, confirming the findings of Umar ljaz and Ashraf [32]. and Elkomy,
Abdelhiee [33]. In agreement with Alrashed and El-Kordy [34]. Enlargement of portal tracts with dilatation of
branches of portal veins and proliferation of bile ductules was observed. In this study treatment with 10 mg/kg of
Ell for 10 days ameliorated the toxicity of cisplatin on the liver. In the study of Goyal, Koul [35], Ell (10 mg/kg for
6 weeks) administration Significantly reduced the damage produced by 5 mg/kg Cis given once a week for 4 weeks
and improved the histological changes detected, implying that EIl administration could be a possible
chemopreventive candidate.
Abbreviations: Cis: cisplatin, Ell: Ellagic acid, LDL: low density lipoprotein, FSH: Follicle-stimulating hormone
and LH: luteinizing hormone
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