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ABSTRACT 

Objective: The present study was designed to investigate the effect of different doses of piceatannol (PIC) on cisplatin-induced biochemical and 
histological alterations in rat kidney.  

Methods: Male Wistar rats received a single intraperitoneal (i. p.) injection of cisplatin (7 mg/kg). PIC was given in different daily doses (5, 10 and 
20 mg/kg) i. p., for seven days, starting two days before cisplatin injection. Nephrotoxicity was evaluated by means of measurement of blood urea 
nitrogen (BUN), serum creatinine and histopathological examination of the kidney. We also investigated the antioxidant effect of the most effective 
dose of PIC by measuring reduced glutathione (GSH) and lipid peroxides levels. Moreover, the ability of PIC to affect nuclear factor kappa B (NF-kB) 
expression was determined by immunohistochemical analysis.  

Results: A single dose of cisplatin (7 mg/kg) significantly increased BUN and creatinine levels, as well as relative kidney weight, compared to the 
control group. In addition, significant histopathological alterations including tubular necrosis, hemorrhage and casts formation were observed. PIC 
was given in different doses (5, 10 and 20 mg/kg) for 7 d, starting 2 d before cisplatin injection. PIC dose 10 mg/kg was the most effective in 
preventing these alterations. PIC significantly increased GSH level and decreased lipids peroxidation compared to cisplatin group. Moreover, PIC 
significantly mitigated cisplatin-induced expression of NF-kB.  

Conclusion: PIC has the potential to ameliorate cisplatin-induced renal injury.  
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INTRODUCTION 

Cisplatin is an effective and widely used chemotherapeutic agent [1]. 
Nephrotoxicity represents one of its major and clinically significant 
side effects, limiting its clinical use [2]. The high prevalence of 
cisplatin-induced nephrotoxicity is well documented, occurring in 
about one-third of patients receiving cisplatin treatment [3]. 
Cisplatin-induced renal toxicity is dose-dependent, limiting the 
possibility of increasing dosages, which affects treatment effecti-
veness [4]. It has a direct toxic effect on renal tubules, vasculature 
and glomeruli. Multiple cellular mechanisms were found to be 
involved in cisplatin-induced renal damage, including oxidative 
stress, inflammatory response and activation of apoptotic pathways 
[5]. Clinically, renal toxicity begins with 20% to 40% decline in 
glomerular filtration, followed by increased serum levels of 
creatinine and blood urea nitrogen (BUN), hypomagnesemia and 
hypokalemia [1]. 

There is no specific treatment for the cisplatin-induced renal injury. 
The most important supportive measures may include adequate 
hydration, use of diuretics and electrolytes replacement [6]. 
Therefore, considerable efforts have been focused on exploring new 
compounds serving as protective treatments against cisplatin-
induced nephrotoxicity [7, 8].  

Piceatannol (3,4',3',5-transtrihydroxystilbene) (PIC) is a natural 
analogue and a metabolite of resveratrol[9]. It was first isolated 
from the seeds of Euphorbia lagascae [10]. The most important 
sources of PIC in the diet are grapes, passion fruit, white tea, and 
Japanese knotweed [11]. PIC is an important naturally occurring 
polyphenolic stilbene, produced by plants in response to fungal 
infection, mechanical damage and ultra-violet irradiation. It can be 
consumed on a daily basis with no harmful effects on human body 
[12]. PIC is known as a potent scavenger of free radicals due to 
hydroxyl groups in its stilbene rings [13]. The anti-proliferative, 
anti-inflammatory and antioxidant properties of PIC were proved in 

multiple in vivo and in vitro studies [14-17]. One study showed that 
PIC is a potent enhancer of cisplatin sensitivity in ovarian cancer, 
potentially, through the modulation of several major determinants 
of chemoresistance [18]. However, its role as a protective agent 
against cisplatin-induced nephrotoxicity has not been investigated. 
Therefore, the present study was performed to investigate the 
potential protective effect of different doses of PIC against cisplatin-
induced nephrotoxicity in rats. 

MATERIALS AND METHODS 

Animals 

Male Wistar rats weighing 200–250 g were purchased from the 
National Institute of Research, (Cairo, Egypt). Rats were kept in an 
air-conditioned atmosphere, at a temperature of 25 °C with 
alternatively 12 h light and dark cycles and kept on a standard diet 
ad libitum and water. Standard diet pellets (El-Nasr, Abu Zaabal, 
Egypt) containing not less than 20% protein, 5% fiber, 3.5% fat, 
6.5% ash and a vitamin mixture. Few days before the experiment, 
animals were acclimatized to laboratory conditions. The study was 
approved by the ethical committee of Faculty of Pharmacy, Ain 
Shams University (Cairo, Egypt) (REC-ASU PhD No. 5). 

Drugs and chemicals 

Cisplatin was obtained from Mylan (Saint-Priest, France), dissolved 
in saline at a concentration 1 mg/ml and injected i. p. as a single dose 
of 7 mg/kg. PIC (98% pure) was purchased from Alexis Biochemicals 
(San Diego, CA, USA) and dissolved in dimethyl sulfoxide (DMSO) 
and normal saline (0.9%) in a ratio (2:3). The protective effect of 
different doses of PIC (5, 10 and 20 mg/kg) against cisplatin-induced 
nephrotoxicity was screened by the assessment of nephrotoxicity 
markers. Serum creatinine and BUN were estimated using available 
commercial kits purchased from Endomedics Co. (Cairo, Egypt). GSH 
and lipid peroxides levels were determined using commercial kits 
obtained from Biodiagnostics Co. (Giza, Egypt). Rabbit polyclonal 
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anti NF-κB p65 antibody was purchased from Thermo Fisher 
Scientific (USA) (Cat No. RB-9034-P). Bovine serum albumin, 
diaminobenzidine, tris base and DMSO were purchased from Sigma 
Chemical Co. (St. Louis, MO, USA). Ethanol, methanol, formaldehyde, 
dipotassium hydrogen phosphate (K2HPO4) and potassium 
dihydrogen phosphate (KH2PO4) were purchased from El Nasr 
Chemical Co. (Cairo, Egypt). All other chemicals were of the highest 
purity grade commercially available.  

Experimental design 

Screening the effective protective dose of PIC against cisplatin-
induced nephrotoxicity 

A dose response screening study was conducted, in which animals 
were randomly divided into six groups (ten animals per group) and 
treated as follows; The first group was considered as control group 
and received the vehicle (DMSO and isotonic saline) (2:3), 0.2 
ml/200 gm body weight (i. p.), once daily for 7 consecutive days and 
a single injection of isotonic saline (0.2 ml/200 gm body weight, i. p.) 
on the third day of the experiment. The second group was given the 
vehicle i. p., once daily for 7 consecutive days and a single injection 
of cisplatin (7 mg/kg, i. p.) on the third day of the experiment to 
induce nephrotoxicity. The third, fourth and the fifth groups 
received PIC at a dose of 5, 10 and 20 mg/kg, respectively, i. p., once 
daily for 7 consecutive days and a single dose of cisplatin 7 mg/kg i. 
p. on the third day of the experiment. PIC was given 2 h prior to 
cisplatin injection [16]. The sixth group received PIC at a dose 20 
mg/kg i. p., once daily for 7 consecutive days.  

At the end of the experiment, the number of dead animals and the 
change in animals' weight were recorded. Then, rats were 
anesthetized and blood samples were collected from the retro-
orbital plexus and allowed to clot. Serum was separated by 
centrifugation at 3000 rpm for 10 min and was stored at-80 °C until 
assayed for the biochemical parameters. Then rats were sacrificed 
and kidney tissues were dissected out and washed with ice-cold 
saline. Additionally, specimens from kidneys of each group were 
fixed in 10 % formalin for histopathological examination.  

Studying the possible mechanisms underlying the protective 
effect of PIC against cisplatin-induced nephrotoxicity 

In order to determine the potential mechanism underlying the 
nephroprotective effect of PIC, another study was conducted using 
its most effective dose in which animals were divided randomly into 
4 groups (ten animals per group) and treated as follows; The first 
group was considered as control group and given the vehicle (DMSO 
and isotonic saline) (2:3) i. p., once daily for 7 consecutive days and a 
single injection of isotonic saline i. p. on the third day of the 
experiment. The second group was given the vehicle i. p., once daily 
for 7 consecutive days and a single injection of cisplatin (7 mg/kg, i. 
p.) on the third day of the experiment to induce nephrotoxicity. The 
third, group received PIC at a dose 10 mg/kg, i. p., once daily for 7 
consecutive days and a single dose of cisplatin 7 mg/kg i. p. on the 
third day of the experiment. The fourth group received PIC at a dose 
10 mg/kg i. p., once daily for 7 consecutive days.  

At the end of the experiment, kidney tissues were dissected and 
washed with ice-cold saline. Portions of the kidney tissues were 
homogenized in 0.1 M phosphate buffer (pH 7.4) producing 10% 
homogenate. The homogenates were centrifuged at 4000 rpm at 4 °C 
for 15 min then aliquots of supernatants were separated and used for 
biochemical analyses. Additionally, specimens from kidneys of each 
group were fixed in 10 % formalin for immunohistochemical analysis. 

Assessment of nephrotoxicity markers  

Serum creatinine and BUN were estimated using available 
commercial kits (Endomedics Co. Cairo, Egypt). Briefly, creatinine 
was determined according to Jaffe-kinetic method which depends on 
the measurement of the rate of formation of a colored complex 
between creatinine and alkaline picrate [19]. BUN determination 
depends on the formation of a green colored compound due to the 
reaction between urea and Na nitroprusside in the presence of 
urease enzyme [20]. The intensity of this color is proportional to 
BUN. Spectrophotometric analyses were performed using UV-visible 

spectrophotometer (UV-1601) (Shimadzu Co, Japan). Relative 
kidney weight was calculated according to the formula: (kidney 
weight/total body weight) × 100.  

Histopathological examination 

For light microscopy, kidney specimens were fixed in 10% formalin 
for 24 h and then washed with tap water. Serial dilutions of alcohol 
(methyl, ethyl and absolute ethyl alcohol) were used for 
dehydration. Specimens were cleared in xylene embedded in 
paraffin at 56 °C in hot air oven for 24h. Paraffin tissue blocks were 
prepared for sectioning at 4 microns thickness by sledge microtome. 
The obtained tissue sections were collected on glass slides and 
deparaffinized. Finally, sections were stained with hematoxylin and 
eosin (H and E) and examined under the light microscope (Olympus 
BX-50 Olympus Corporation, Tokyo, Japan). [21].  

Assessment of oxidative stress markers 

Assessments of reduced glutathione (GSH) and lipid peroxides levels 
were performed using commercial kits (Biodiagnostics Co. Giza, 
Egypt). Briefly, GSH assessment was based on the reduction of 2-
nitrobenzoic acid by GSH to produce a yellow compound. The 
absorbance of the yellow colored product was determined at 405 
nm. Lipid peroxidation was estimated spectrophotometrically by 
measuring malondialdehyde (MDA) level. Thiobarbituric acid (TBA) 
reacts with MDA in acidic medium at temperature 95 °C for 30 min 
to form a thiobarbituric acid reactive product. The absorbance of the 
pink colored product was determined at 535 nm. 
Spectrophotometric analyses were performed using UV-visible 
spectrophotometer (UV-1601) (Shimadzu Co, Japan). 

Immunohistochemical detection of NFkB (p65) 

Paraffin-embedded tissue sections, of 3 μm thickness, were 
rehydrated first in xylene and then in graded ethanol solutions. The 
slides were then blocked with 5% bovine serum albumin in tris-
buffered saline for 2 h. The sections were then immunostained with 
the rabbit polyclonal anti NF-κB p65 primary antibody (Thermo 
Fisher Scientific, Cat No. RB-9034-P), at a concentration of 1 μg/ml 
containing 5% bovine serum albumin in tris-buffered saline and 
incubated overnight at 41 °C. After washing the slides with tris-
buffered saline, the sections were incubated with goat anti-rabbit 
secondary antibody. Sections were then washed with tris buffered 
saline and incubated for 5–10 min in a solution of 0.02% 
diaminobenzidine containing 0.01% H2O2. Counter staining was 
performed using hematoxylin stain. Slides were examined with the 
light microscope (Olympus BX-50 Olympus Corporation, Tokyo, 
Japan). Immunohistochemical quantification was carried out using 
image analysis software (Image J, 1.46a, NIH, USA). 

Statistical analysis 

Data were presented as mean±SD Statistical analysis was performed 
using one-way analysis of variance (ANOVA), followed by Tukey-
Kramer as a post Hoc test. Two-tailed Student's t-test was used for 
statistical comparisons between two groups. The 0.05 level of 
probability was used as the criterion for significance. All statistical 
analyses were performed using Instat software package (version 3). 
Graphs were sketched using GraphPad Prism software (version 5). 

RESULTS  

Mortality, body weight and relative kidney weight 

The results of nephrotoxicity markers including mortality, total body 
weight and relative kidney weight were shown in table 1. In cisplatin 
group, three animals died and a significant decrease in the body weight 
of rats by 17%, as compared to their initial weight associated with a 
significant increase in relative kidney weight by 32%, as compared to the 
control group, were observed. Two animals died in the group treated 
concomitantly with PIC (5 mg/kg). No animal death was observed in rats 
co-treated with 10 and 20 mg/kg PIC. Other treated groups did not show 
any significant change in their body weight, as compared to their initial 
weight or in relative kidney weight, as compared to the control group. 
Concomitant treatment with PIC (5, 10 and 20 mg/kg) caused a 
significant reduction in relative kidney weight by 22%, 30% and 30%, 
respectively, as compared to cisplatin-treated group. 
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Table 1: Effects of different doses of piceatannol (PIC) on body weight and relative kidney weight in cisplatin-treated rats 

Relative kidney weight (%) Body weight (gms) No. of dead rats Groups 
After treatment Before treatment 

0.68±0.07  242±38.3 221±40.14 0/10 Control 
1±0.178a 178.9±16.3* 214.9±45.8 3/10 Cisplatin 
0.78±0.16b 202.6±25.7 240.7±45.9  2/10 Cisplatin+PIC (5 mg/kg) 
0.7±0.05b 215±32.8 260±57.9 0/10 Cisplatin+PIC (10 mg/kg) 
0.7±0.04b 210.8±43.5 230±34.6 0/10 Cisplatin+PIC (20 mg/kg) 
0.64±0.02b 220±39.7 210.5±52.7 0/10 PIC (20 mg/kg) 

Data were presented as means±SD (n=10), a: significantly different from the control group; b: significantly different from cisplatin group. P<0.05 
using ANOVA followed by Tukey-Kramer as a post-hoc test. *Significantly different from pre-treated group, P<0.05 using student paired t-test, PIC: 
Piceatannol. 

 

Serum creatinine and BUN  

Cisplatin treatment caused a significant increase in serum creatinine 
and BUN by 564% and 764%, respectively, compared to the control 
group. Concomitant treatment with PIC (5, 10 and 20 mg/kg) 
significantly ameliorated nephrotoxicity markers, indicated by a 
significant reduction in serum creatinine levels by 27, 55 and 53%, 
respectively, as compared to cisplatin treated group. Similarly, 
treatment with PIC (5, 10 and 20 mg/kg) significantly reduced BUN 

levels by 33, 58 and 50%, respectively, compared to cisplatin group. 
In addition, serum creatinine and BUN in animals treated with PIC 
(10 and 20 mg/kg) were significantly lower than those in the group 
treated with PIC (5 mg/kg). On the other hand, there was no 
significant difference between the two groups treated with PIC (10 
mg/kg) and PIC (20 mg/kg) in all nephrotoxicity markers. 
Treatment of rats with PIC alone did not show any significant change 
in all nephrotoxicity parameters, as compared to the control group 
(fig. 1). 

 

 

Fig. 1: Effects of different doses of piceatannol (PIC) on (A) serum creatinine and (B) BUN in cisplatin-treated rats, Data were presented as 
% of control group, a: significantly different from the control group; b: significantly different from cisplatin group; c: significantly 

different from cisplatin and PIC (5 mg/kg) treated group. P<0.05 using ANOVA followed by Tukey-Kramer as a post-hoc test 

 

Histopathological examination 

Histopathological alterations in kidney specimens from different 
treatment groups were shown in fig. 2. Kidney specimens from the 
control rats (fig. 2A) and rats treated with PIC (20 mg/kg) alone (fig. 
2B) showed a normal histological structure of the glomeruli and 
renal tubules. Treatment of rats with cisplatin caused severe 
congestion in the cortical blood vessels, as well as in the glomerular 
tufts and was associated with periglomerular inflammatory cells 
aggregation (fig. 2C). Degeneration in the tubular epithelial cells and 
eosinophilic casts formation in the tubular lumen were also 
observed in the cortical portion (fig. 2D). Kidney specimens from 

rats treated with PIC (5 mg/kg) concomitantly with cisplatin showed 
mild reduction in cisplatin-induced pathological alterations. Focal 
inflammatory cells, tubular necrosis, homogenous eosinophilic casts 
formation and cystic dilatation were observed (fig. 2E). Concomitant 
treatment of rats with PIC at higher doses (10 and 20 mg/kg) 
ameliorated the pathological changes induced by cisplatin and 
restored the normal histological structure of the glomeruli and 
tubules (fig. 2F and G). Only mild focal hemorrhage in the cortex was 
detected in the kidney specimens from the group pre-and co-treated 
with PIC (10 mg/kg) (fig. 2F). Various aspects of histopathological 
alterations in kidney specimens which were graded, as shown in 
table 2. 
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Fig. 2: Effects of different doses of piceatannol (PIC) on cisplatin-induced histological alterations of the kidney tissue, Representative 
photomicrographs of kidney sections stained with hematoxylin-eosin stain (magnification ×40) (A) control group, (B) PIC alone (20 

mg/kg) treated group, (C and D) Cisplatin treated group, (E) Cisplatin and PIC (5 mg/kg) treated group, (F) Cisplatin and PIC (10 mg/kg) 
treated group and (G) Cisplatin and PIC (20 mg/kg) treated group 

 

(A) and (B) showed a normal structure of glomeruli and tubules. (C) 
and (D) showed cisplatin-induced degeneration in tubular epithelial 
lining, hemorrhage, luminal dilatation and eosinophilic casts 
formation. (E) Cisplatin and PIC (5 mg/kg) co-treated group showed 
mild reduction in cisplatin-induced pathological alterations. Tubular 
necrosis and eosinophilic casts formation were observed. (F) and (G) 

showed that concomitant treatment of rats with PIC at higher doses 
(10 and 20 mg/kg) ameliorated the pathological changes induced by 
cisplatin injection and restored the normal histological structure of 
the glomeruli and tubules. Mild focal hemorrhage in the cortex was 
detected in the kidney specimens from the group co-treated with PIC 
(10 mg/kg) (F). 

 

Table 2: Aspects of histopathological alterations in kidney specimens 

Group Degeneration Necrosis Hemorrhage Casts formation 
Control - - - - 
Cisplatin +++ ++ +++ +++ 
Cisplatin+PIC 
(5 mg/kg) 

+ + - ++ 

Cisplatin+PIC  
(10 mg/kg) 

- - + - 

Cisplatin+PIC 
(20 mg/kg) 

- - - - 

PIC (20 mg/kg) - - - - 

+++(severe),++(moderate),+(mild),-(nil)., PIC: Piceatannol. 

 

Effect of PIC on oxidative stress markers 

Cisplatin significantly depleted GSH by 64% and increased MDA 
levels by 40%, as compared to control group. In contrast, pre-and co-
treatment of rats with the most effective dose of PIC (10 mg/kg) 

showed a significant increase in GSH level by 214 % and a significant 
decrease in MDA level by 21%, as compared to cisplatin group. 
Animals treated with PIC alone did not show any significant 
alterations in both GSH and MDA levels, as compared to the control 
group (fig. 3A and 3B). 
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Fig. 3: Effect of piceatannol (PIC) on oxidative stress markers in cisplatin-treated rats. (A)Reduced glutathione level (GSH). (B) Lipid 
peroxidation expressed a malondialdehyde level (MDA), Data were presented as % of control. a or b: significantly different from the 

control or cisplatin group respectively at P<0.05 using ANOVA followed by Tukey-Kramer as a post-hoc test 
 

Effect of PIC on NF-kB (p65) expression 

The expression of the inflammatory marker NF-kB was estimated 
using immunohistochemical staining. The control group showed 
minimal immunostaining. No change in NF-kB expression was 
observed in the group treated with PIC alone. Cisplatin treatment 

increased the expression of NF-kB, as shown by the intense brown 
staining. Concomitant treatment with PIC (10 mg/kg) significantly 
mitigated cisplatin-induced expression of NF-kB. The 
immunohistochemical staining of NF-kB was quantified as the 
optical density of the stained regions using the image analysis 
software (fig. 4). 

 

 

Fig. 4: Effect of piceatannol (PIC) NF-κB (p65) expression in cisplatin-treated rats, Control (A) and PIC alone (B) groups: negative 
immunostaining, Cisplatin (C): extensive expression, Cisplatin+PIC (D): mild immunostaining. (E): Quantitative image analysis for 

immunohistochemical staining were expressed as optical densities across 10 different fields for each section. Data were presented as 
means±SD (n=8). a or b: significantly different from the control or cisplatin group respectively, at P<0.05 using ANOVA followed by 

Tukey-Kramer as a post-hoc test 
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DISCUSSION 

Cisplatin is a highly effective chemotherapeutic agent, used for the 
treatment of a wide spectrum of solid tumors but unfortunately, it 
causes dose-dependent nephrotoxicity that may lead to dose 
reduction or withdrawal. Nowadays, the usage of natural products 
as a protective strategy against cisplatin-induced nephrotoxicity 
represents a great scope of pharmacological research[22]. The 
current study provides an evidence of the protective effect of PIC 
against cisplatin-induced nephrotoxicity.  

A dose–response study was conducted to choose the optimal dose of PIC 
for further investigations. Cisplatin was given i. p. as a single dose (7 
mg/kg) causing significant alterations in nephrotoxicity markers; an 
increase in serum creatinine, BUN and relative kidney weight, as well as 
a decrease in total body weight. Increased mortality rate was also 
observed. The aforementioned abnormalities and biochemical changes 
were further confirmed by histological examination. It is well 
documented that cisplatin penetrates the tubular cells and reaches high 
concentrations in the proximal tubular cells of the inner renal cortex and 
outer medulla (S3 segment). Therefore, these areas are the major sites 
for cisplatin-induced renal injury, which in turn, leads to injury of other 
tubular areas including the distal and collecting tubules[23]. In the 
present study, cisplatin treatment caused severe nephrotoxic 
manifestations including degeneration of cortical epithelium, congestion, 
hemorrhage and necrosis, as well as eosinophilic casts formation in the 
lumen of proximal and distal convoluted tubules. Proximal convoluted 
tubules showed necrosis and degeneration of epithelial lining cells. 
These results were in agreement with previous studies [24-27].  

Treatment of rats with 10 mg/kg PIC i. p. for 7 d, starting two days 
before cisplatin single dose, significantly ameliorated the 
aforementioned cisplatin-induced alterations in kidney, as compared 
to the lowest dose (5 mg/kg). The highest dose (20 mg/kg) showed no 
significant benefit over the middle dose (10 mg/kg). In addition, 
histological examination confirmed the previous results. Based on 
these data, PIC in the dose 10 mg/kg has proven efficacy in protecting 
against cisplatin-induced nephrotoxicity and was used to assess the 
possible mechanisms underlying this nephroprotective effect.  

Oxidative stress is highly involved in the pathogenesis of cisplatin-
induced kidney injury[28]. Cisplatin induces ROS production in renal 
epithelial cells, mainly by decreasing the activity of antioxidant 
enzymes and by GSH depletion which directly act on cellular 
components, including lipids, proteins and DNA which affect their 
structure and function [29]. In the present study, cisplatin injection 
(7 mg/kg) induced oxidative stress demonstrated by a significant 
depletion of reduced glutathione level and significant increase of 
lipid peroxidation in renal tissues, as compared to control group. 
These results were in agreement with previous studies [30-32]. In 
contrast, PIC restored reduced glutathione to normal levels and 
significantly decreased the extent of lipid peroxidation. The 
antioxidant effect of PIC was proven in previous studies [33, 34].  

Inflammation plays a major role in the pathogenesis of cisplatin-induced 
nephrotoxicity, where a myriad of proinflammatory cytokines and 
chemokines are induced[1]. NF-κB can mediate inflammatory response, 
by affecting the expression of a large number of proinflammatory 
mediators such as TNF-α, COX-2 and inducible nitric oxide[35]. Cisplatin-
induced ROS production activates NF-B, which in turn induces the 
production of proinflammatory cytokines [36]. In the current study, the 
cisplatin-treated group showed a pro-inflammatory response as 
evidenced by significant increase in NF-kB expression. In contrast, 
concomitant treatment with PIC significantly decreased NF-kB 
expression and hence inhibited the downstream inflammatory cascade. 
In this regard, studies have shown that PIC could suppress NF-κB 
activation by different inflammatory inducers such as H2O2, 
lipopolysaccharides (LPS), okadaic acid, and ceramide [14]. In addition, 
our results were in accordance with previous studies that have reported 
the anti-inflammatory effect of PIC and its ability to diminish the 
production of inflammatory cytokines [15, 37]. 

CONCLUSION 

These findings indicate for the first time that PIC may have a potential 
protective effect against cisplatin-induced renal injury, by restoring 

creatinine and BUN to normal levels and reversing the histopathological 
alterations in the kidney. A dose 10 mg/kg was the most effective and 
demonstrated an antioxidant effect against cisplatin-induced oxidative 
stress. Moreover, PIC significantly decreased NF-B expression. Further 
studies are required to determine the possible underlying mechanisms 
of the nephroprotective effect of PIC, in terms of oxidative, inflammatory 
and apoptotic markers.  
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