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Abstract

The present study was carried out to evaluate the kidney abnormality changes, and nephrotoxicity after using the cisplatine
and investigate the protective effect of capparis spinosa fruit extract against these effects and evaluate the kidney function test
urea, cratenine, total protein tests and histopathological changes of kidney . Twenty one (21) male rats were randomly divided
into three groups (7 rats/ each). First group was received distilled water orally for 10 days and served as control group. Second
group was received cisplatin only (10 mg/kg, i.p.) as a single dose at day 8 and served as a cisplatin treated group. Third group,
was received capparis spinosa fruit extract (100 mg/kg B.W) for 10 days and 10 mg/kg cisplatin as a single dose at day 8 . The
results showed that the animals that treated with cisplatine alone were severed from histopathological changes and significantly
increasing in the level of (Urea, Cr and Total protein ). While the third group (that treated with hydroalcoholic extract of
capparis spiosa fruit ethanol 70% ) showed decreasing in the histopathplogical changes in kidney , also significantly decrease
in the level of (Urea, Cr and Total protein ). In this study csplatine induced histopathplogical changes, alteration and increasing
in the level of (Urea, Cr and Total protein ), while the (thydroalcoholic extract of capparis spiosa fruit ethanol 70% ) was have
ability to maintain kidney function test .
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l. INTRODUCTION

Nephrotoxicity is described as renal impairment brought on by exposure to substances like medications or toxins found in the
environment (1). One of the most well-known kidney issues is nephrotoxicity, which develops when the body is exposed to
poisonous substances or dangerous treatments, as well as in people with diabetes or high blood pressure (2). Examples of
medications associated risk factors include cisplatin, diuretics, non-steroidal anti-inflammatory drugs, cephalosporin,

amphotericin B, iodide-containing contrast medium, vancomycin, and cyclosporine (3). Nephrotoxicity is distinguished by
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reduced urine concentration capacity, lysosomal enzyme uria, tubular proteinuria, moderate glucosuria, ammonium excretion

decreased, lowered glomerular filtration rate, increased serum creatinine, and more (Blood Urea Nitrogen) (4), (5).

Cisplatin, also known as (SP-4-2)-diamminedichloridoplatinum, is one of the most common and successful drugs for the
treatment of numerous solid malignancies (11) (6). The main side effect of cisplatine that contributes to increased morbidity
and death is acute renal damage (7). Numerous factors, such as an increased oxidative state, an inflammatory response, and
apoptosis, contribute to the nephrotoxicity caused by cisplatine (8). Another explanation for cisplatin-induced nephrotoxicity
is DNA structure alteration. (9) , (10) .

The caper, Capparis spinosa L., belongs to the family Capparidaceae and is widely cultivated around the world (11 ). Capparis
spinosa Extract shows a noteworthy protective effect contra oxidative stress and breaks the ROS signal loop in systemic
sclerosis ( 12 ). due to it is content of phytochemical and nine compounds , including luteolin, catechin, coumarin, rutin,
kaempferol, vanillic acid, epicatechin, resveratrol and gallic acid, the fruit of Capparis spinosa has been used for kidney disease
treatment for centuries (13). The molybdate assay's determination of the total capacity of antioxidant in Capparis spinosa pollen
ranged from 99.54 mg to 0.9 mg of AAE (Ascorbic Acid Equivalent) per g (14).

Caper fruits were distinguished by having a green exocarp throughout all phases of growth, a decline in protein content as the
fruit grew, and high levels of flavonoids, total phenols, and flavanols (15). Previous studies using ethanol extracts of the
Capparis spinosa fruit shown nephroprotective properties, and histological research revealed that the extracts may prevent
tissue fibrosis (16). All biochemical indicators were brought back to normal with a regular intake of Capparis spinosa leaf or
buds corrected kidney damage, and offered varied percent of organ protection because of the herb's antidiabetic and
antihyperlipidemic properties (17). Hence, this study aimed to evaluating the protective effect of capparis spniosa fruits extract

by reduce nephrotoxicity induced by cisplatin in rats.

1. MATERIALS AND METHODS

Plant Materials and Extraction

From an Iragi local market, Capparis spinosa fruits were collected . The plant was recognized and authorized in the Ministry
of Agriculture /State Board for Seed Certification and Testing in ( Abu Graib- Baghdad) at the certification number (2859) in
11/11/2021 . Fruits were washed thoroughly in water, dried in shade at 25°C cut into small pieces and grind until it becomes a
powder. 90 grams of the capers fruit powder was then poured into a one-liter flask using a Soxhlet extractor, and hydro alcoholic
extract (ethanol 70 percent) was added to keep the powder level covered. The solution was filtered after 72 hours, and the

ethanolic extract was then concentrated using a rotary evaporator apparatus at 50 ° C with a turn speed of 70 rpm to (18).
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Animals:

Twenty one (21) male rats that were 200-250 g in weight and were around three months old . Were employed to carry out the
study's experiment. Rats were kept in plastic cages and kept in the College of Veterinary Medicine's special housing area for
two weeks so they could become acclimated to it. Tap water and common rodent food (commercial feed pellets) were also
freely available. Housing conditions were kept at 20-25 Co in air-conditioned rooms, where the air was regularly changed
using ventilation vacuums and the light/dark cycle was 14/10. The cages' litter was replaced once a week.

Experimental Design:

Twenty one (21) male rats were divided equally into three groups as following.
1- First group was received distilled water orally for 10 days and served as negative control group.

2-Second group (positive control) was received cisplatin only (10 mg/kg, i.p.) as a single dosage at day 8 (19) and worked as

a cisplatin treated group.

3-Third group, was received capparis spinosa fruit extract (100 mg/kg B.W) for 10 days (20) and 10 mg/kg cisplatin as a single
dosage at day 8 .

In every group 7 of animals were sacrificed in day 11 and the sample of blood was collected directly from the heart while the

kidney served for histopathology.

The following parameters have been studied
1. Blood Urea Nitrogen (BUN)

Urea, sometimes referred to as BUN, is a nitrogen-containing molecule that is created in the liver as a byproduct of protein
metabolism in the urea cycle. Around 85% of the urea is excreted via the kidneys, with the remaining urea being passed through
the GI tract. Serum urea levels increase when renal clearance decreases (as in acute and chronic renal failure/impairment). A
spike in urea can also be caused by other conditions such upper Gl bleeding, dehydration, catabolic states, and high-protein
meals that are unrelated to renal diseases. Urea generation may be decreased in hunger, low-protein diets, and serious liver
diseases. While serum creatinine is a more accurate indicator of renal function than urea, which is raised sooner in renal illness,
(21).

2. Creatinine

The endogenous marker known as creatinine is the one that is most frequently used to evaluate glomerular function. A GFR

indicator is produced using the computed creatinine clearance. To do this, urine must be collected continuously over a 24-hour
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period, preferably within a carefully timed window of 5 to 8 hours as 24-hour samples are notoriously unreliable. After that,

the equation is used to determine creatinine clearance:
C=(UxV)/PC
C = clearance, U = urinary concentration, V = urinary flow rate (volume/time i.e. ml/min), and P = plasma concentration

3. Total protein

The test looks for protein in either urine or the serum, as the liquid portion of the blood is known to medical personnel. Using
a serum total protein test, you may determine how much albumin and globulin are in your blood's serum (22). Half of the total
protein in blood plasma is made up of albumin protein. reliable source to stop water from seeping out of the blood vessels, it
controls the plasma's oncotic pressure (23).

4. Histopathology

Rat kidneys from all groups were utilized as samples for a histopathological analysis at 11 days of the experiment. After the
animal was given a chloroform anesthesia (by inhalation), the kidneys were removed and placed in plastic containers with

formalin solution (10%) and tissue produced in accordance with (24).

I11.  RESULTS AND DISCUSSION

The Effects of Cisplatine and Hydro Alcoholic Extract of Capparis Spinosa Fruit on Urea, Creatinine and Total

protein.

Rats treat with cisplatine ( 10 mg/kg b.w orally ) alone showed greatly increasing (P<0.05) in the level of ( T. bilirubin, Urea,
Cr and Total protein ) as compared with negative control group, were not significantly changed as in (table .1). These results
were in agreement with those obtained by ( Zhu et al ., 2017 ). In addition, According to earlier investigations, cisplatine
increased levels of urea and creatinine ( Elkomy et al., 2020 ). Reduced glomerular filtration rate is the cause of increased
creatinine and urea levels (Salman et al., 2019). According to this theory, the toxicity effect of the cisplatine on the kidneys is
occur due to free radicals that form in these organs' cells and cause lipid peroxidation, which in turn causes oxidative stress
and cell destruction. Cisplatine intoxication lowers protein synthesis after liver injury and changes the kidney's functional

integrity, causing proteinuria and, eventually, lower levels of circulating protein. ( Sen et al ., 2013).

In other hand the rats that treated with capparis spinosa fruit ethanol extract ( 100 mg/kg b.w orally ) showed significantly
decreasing (P<0.05) in the level of (Urea, Cr and Total protein ) as compared with positive control group and became nearly

to negative control group. These result agreed with those obtained by ( 25).
Table (1): The Effects of Cisplatine, and Ethanolic Extract of Capparis Spinosa Fruits on Urea, Cr and Total protein
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Mean + SE (mg/dl)
Group Urea Creatinine Total protein
Negative control 9.84 +1.04 0.089 +0.04 1.781 £0.29
B B B
Cisplatine 10 mg/k ip 21.14 £1.92 0.640 0.0 4.124 £0.46
A A A
Capparis spinosa fruit extract 7.21 £0.27 0.015 +0.01 1.430 £0.12
100 mg /k orally B C B
LSD value 4.42 0.15 1.7
Means having the different letters in same column differed significantly. (P<0.05).

The Effects of Cisplatine, and Hydro Alcoholic Extract of Capparis Spinosa Fruit on Histopathology of kidney Tissue.

Histopathological sections of kidney in the negative control group showed normal kidney tissue consists of nephrous (
glomeruli (G) and tubules (T) with interstitium .( figure 1)

While in the second group (cisplatine only), kidney findings renal tubules showed marked tubular cystic dilation with flat
epithelial lining accompanied with glomerular tuft atrophy as adjacent glomerular (figure2) , while other findings revealed
moderate swelling of epithelial lining of major tubules with little changes of adjacent glomeruli (figure 3), these results agreed
with those results obtained by (26). The primary side effect of cisplatine that poses a risk of death and is dose-limiting is
nephrotoxicity (27). Maladaptive tubular cells release a number of substances in response to injury that draw inflammatory
cells into the tubulointerstitial region. The invading cells release cytokines that further induce tubular cells to adopt a

mesenchymal phenotype and change the tubulointerstitial milieu where the myofibroblasts are activated (28).

Histopathological sections of the kidney in third group showed congestion and thickened wall of renal blood vessels
accompanied with mild intestinal MNCS infiltration and few fibroblast proliferation (Figure 4), these results agreed with those
obtained by (29). Capparis spinosa extrect's intriguing antioxidant activity, nephroprotective, and its phenolic components

could be substantially responsible for its nephroprotective qualities (30). This scavenging ability of phenolic compounds is
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probably due to their antiradical scavenging action (31).In other hand the kidney findings showed the majority of blood vessels
in renal tissue were congestion with thickened wall accompanied with mild tubular epithelial swelling as well as interstitial
infiltration of MNCS and mix with few young fibroblast proliferation and the result also showed diffuse hemorrhage with
minimal tubular cystic dilation accompanied with hypertrophied muscular media of some dilated renal vessel (Figure 5), In
fact, when the O __H bond is homolyzed, When phenolics release a proton, they can change into the incredibly stable phenoxy
radical. Additionally, it has been suggested that the C2 C3 double link, which has been recognized as the reason for electron
delocalization from ring B and enhances the antioxidant potential, is formed with a 4-keto configuration, is responsible for the

radical-scavenging ability of flavonoids (32).

Figure 1: Histological section in the kidney of rats (negative control group) with normal limit structure (H&E stain,
X10).
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Figure 3: Histological section in the kidney of rats (positive control ) show moderate swelling of epithelial lining of

Figure 4: Histological section in the kidney of rats (ethanol extract of capparis spinosa fruit) obvious renal blood vessel
congestion with mild MNCS infiltration with few fibroblast proliferation (H&E stain, X10).

P

’ 4 v 3 -
/,‘_ ¢ ke /Ny -4 J > 7. NS B
. ¢ &, * .o * .
Y 4 . - A w® .

Page 32

UTJagr This is an open access article under the CC-BY-NC-SA license (https://creativecommons.org/licenses/by-nc-sa/4.0/)



https://jam.utq.edu.iq/index.php/main
https://doi.org/10.54174/UTJagr.Vo11.N2/03
https://creativecommons.org/licenses/by-nc-sa/4.0/

//‘/(JT agr;"\ N

University of Thi-Qar Journal of agricultural research 'L l\"
ISSN Onlin:2708-9347, ISSN Print: 2708-9339 Volume 11, Issue 2 (2022) PP 25-35 \ - :
https://jam.utg.edu.ig/index.php/main https://doi.org/10.54174/UTJagr.Vo11.N2/03 -

Figure 5: Histological section in the kidney of rats (ethanol extract of capparis spinosa fruit) show renal blood vessel
congestion with mild MNCS infiltration (H&E stain, X40).
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