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Abstract

Background: Green coffee as a functional food has an antioxidant effect,
which can reduce the cancer incidence, promote weight-loss and improve
glucose and lipid metabolism, as well as anti-oxidant and anti-inflammatory
activity. Objective: Assessing the effect of green coffee administration on ex-

perimental cisplatin induced renal apoptosis in adult male albino rats of local
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Forty adult male albino rats of local strain were randomly divided into four
groups of 10 animals each. G1: control negative group was received isotonic
saline (0.5 ml, i.p.) for 30 consecutive days, G2: sham operated group mice
were received green coffee extract in water (40 mg/kg/day) for 30 consecutive
days, animals of G3 and G4 were administered cisplatin (8 mg/kg/day, i.p.) at
10th day, which is well known to produce significant nephrotoxicity in rats.
Animals in G3 were received green coffee extract in water (40 mg/kg/day)
and G4 was received isotonic normal saline (0.5 ml, i.p.) for 30 consecutive
days. All rats were sacrificed after 30 days and blood was withdrawn for bio-
chemical examinations of kidney function tests (blood urea nitrogen, creati-
nine and uric acid). Kidneys were removed for determination of renal oxida-
tive stress markers (H,0,) biochemically and caspase-3 by Immunohisto-
chemical examination. Results: Cisplatin administration was associated with
significant higher levels of BUN, creatinine, uric acid and H,O, as compared
with normal control group. Green coffee administration in cisplatin-induced
renal apoptosis groups produced significant lower levels of BUN, creatinine,
uric acid and H,0, (24.4 + 4.14, 1.730 + 0.2830, 5.50 + 0.850 and 0.51 + 0.12
respectively) as compared with cisplatin-induced renal apoptosis group not
administrated green coffee (27.4 = 6, 2.04 £ .31, 7.00 £ 1.25 and 1.1 + 0.16
respectively). Cisplatin administration increased expression of the apoptotic
protein caspase-3. In contrast, treatment with green coffee extract attenuated
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apoptosis. Conclusion: green coffee reduced cisplatin-induced renal apopto-
sis. Green coffee improved the general condition of cisplatin-induced renal
apoptosis rats due to its antioxidant and anti-apoptotic effects.
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1. Introduction

Green coffee beans have gained popularity as one of the most common drinks all
over the world. It contains more than 700 compounds which are responsible for
its aromatic and unique flavor. Genus Coffea arabica L. and Coffea canephora
pierre ex. account 60% - 40% of world production. Arabica usually grows in
South America and mountain areas of East Africa while Robusta in Vietnam and
lowland of Central and West Africa [1].

Chlorogenic acids (CGAs) are cinnamic acid derivatives that have been re-
ported to health benefits such as antibacterial, antiinflammatory activities, di-
abetes type 2, antioxidant and also have been shown to have a chemo preventive
effect [2]. Green coffee is the major source of CGAs in nature (5 - 12 g/100 g)
[3]. However, 30% - 50% of CGAs decompose during roasting [4].

Cisplatin (cis-diamminedichloroplatinum (II), CDDP) is widely used as a
chemotherapeutic drug used in the treatment of numerous human cancers, in-
cluding bladder, head and neck, ovarian and testicular cancers, lung, and breast.
It is also effective against various types of cancers. However, its resistance and
numerous side effects include ototoxicity, gastrotoxicity, and myelosuppression,
the main dose-limiting side effect of cisplatin is nephrotoxicity [5] [6]. The kid-
ney is responsible for the excretion of cisplatin and it is the primary site of its
accumulation [7]. Multiple mechanisms contribute to renal toxicity following
exposure to cisplatin. These include free radical production, loss of antioxidant
defense mechanisms and acute renal tubular necrosis which can lead to reduc-
tion of glomerular filtration rate (GFR) and renal dysfunction. Beside, the pa-
thological effects involve rise of upregulation of transforming growth factor-5,
endothelin-1, augmentation of oxidative stress, necrosis, and apoptosis and in-
crease the macrophage/monocyte infiltration to the renal cortex and medulla
[8]. The primary causes of cisplatin-induced renal tubular injury are the genera-
tion of reactive oxygen species (ROS) and ischemia in the renal microvascula-
ture. Moreover, the straight segment of the proximal tubule in the outer medulla
is predominantly damaged by cisplatin which is manifested by apoptosis and
necrosis. Cisplatin increases the production of nitric oxide and peroxynitrite in
renal tissues. Peroxynitrite stimulates changes in the function and structure of
lipid peroxidation, chemical cleavage of deoxyribonucleic acid (DNA), proteins

and reduction in cellular defenses by oxidation of thiol pools [9].
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Cisplatin-induced renal proximal convoluted tubules’ death was originally
thought to be the result of oncosis, a type of cell death that is adenosine
triphosphate (ATP)-independent and characterized by cell and organelle swel-
ling and lysis [10]. However, histological examination of cisplatin treated kidney
tissue demonstrated pathology characteristic of both apoptosis and oncosis [11].
Apoptosis is an active type of cell death that is energy-dependent and characte-
rized by distinct morphological characteristics and activation of a family of
cysteine proteases called caspases [12]. Caspase 3 and Caspase 7 belong to the
caspase family of proteases that play key roles in the apoptotic process. These
enzymes are known as the executioner caspases, and are essentially the effect or
proteins of the cellular apoptotic process [13]. Activation of Caspase-3 has been
identified as a key step in Dox mediated apoptosis in non-tumor cells. Both the
intrinsic and extrinsic pathways of apoptosis converge at the point of Caspase 3
activation and Doxorubicin (Dox) is known to activate both these pathways [14].

Green coffee as a functional food has an antioxidant effects can reduces the
cancer incidence, promotes weight-loss and improved glucose and lipid meta-
bolism, as well as anti-oxidant and anti-inflammatory activity [15].

In light of the foregoing data, this study evaluates the protective effects of
green coffee in cisplatin-treated rats by measuring renal function, formation of
reactive oxygen species, and the presence in situ of caspase-3 as a marker of

apoptosis.

2. Materials and Methods
2.1. Animal Model

All procedures were conducted at Al-Azhar University Assuit, Egypt. Nine
weeks old forty male albino rats of local strain (weighing 200 - 250 g) were ob-
tained from Animal House belongs to Nile Pharmaceutical Company, Cairo,
Egypt. The animals were housed under controlled conditions with 12 h
light/dark cycle, allowed free access to standard food prepared from commercial
rat food formula (El-Nasr-Pharmaceutical Co. Egypt) and distilled water. Ani-
mals were left one week for acclimatization on laboratory conditions prior to the
onset of the experiment. Nephrotoxicity was induced in mice by intraperito-
neally (i.p) administered 8 mg/kg of cisplatin which dissolved in normal saline
(0.9% NaCl w/w) at final concentration 0.5 mg/ml [16].

2.2. Experimental Protocol

Animal Grouping

Animals were randomly divided into four groups of 10 animals each (Table 1).
Grl and Gr4 were received isotonic saline (0.5 ml, i.p.) for 30 consecutive

days, G2 and Gr3 were received green coffee extract in water (40 mg/kg/day)

[17] for 30 consecutive days, on the 10th day, animals of Gr3 and Gr4 ( received

single intraperitoneal injection of cisplatin (8 mg/kg). This dose (8 mg/kg) of

cisplatin was selected on the basis of its efficacy in causing nephrotoxicity in rats
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Table 1. Groups clasifection according to medication received.

Group Medicatif)n Green coffee Cisplatin
Grl (control negative group) No No
Gr2 (sham operated group) Yes No
Gr3 (green coffee and cisplatin group) Yes Yes
Gr4 (cisplatin group) No Yes

Where is Grl = group 1, Gr2 = Group 2, Gr3 = Group 3, Gr4 = Group 4.

[18]. Green coffee bean extract was obtained from Puritan’s Pride healthy co.,

Itd, Egypt and cisplatin was obtained from EIMC United Pharmaceuticals,
Egypt.

2.3. Renal Function Tests

Blood samples were collected under gentle diethyl-ether anesthesia for further
biochemical examinations. Creatinine, uric acid and blood urea nitrogen (BUN)
levels were evaluated according to manufacturer’s instruction of the colorimetric

kit (Biodiagnostic Co., Cairo, Egypt).

2.4. Reactive Oxygen Species Assays

Hydrogen peroxide (H,0,) elimination was measured in the kidney tissue as an
indicator of oxidative stress using colorimetric kits (Bio-diagnostic Co., Cairo,
Egypt). The transmittancewas measured at 510 nm by a UVD-2950 spectropho-

tometer.

2.5. Caspase-3 Detection

Immunohistochemical studies were done for detection of Caspase-3 on paraffin
sections of kidney using avidin-biotin peroxidase (DAB, Sigma Chemical Co.)
according to the method described by Hsu et al, [19]. Tissue sections were in-
cubated with a monoclonal antibody for caspase-3 (Dako Corp, Carpenteria,
CA) and reagents required for the avidin-biotin peroxidase (Vactastain ABC
peroxidase kit, Vector Laboratories) method for the detection of the anti-
gen-antibody complex. Each marker expression was localized by the chromagen
3, 3 diaminobenzidine tetra hydrochloride (DAB, Sigma Chemical Co.).

Caspase activity assay: Caspase-3 and 9 activities were detected using a colo-
rimetric assay kits from (Abcam, Cambridge, MA, USA). The cells were col-
lected and resuspended in lysis buffer containing 50 mmol/L HEPES, pH 7.4,
0.1% CHAPS, 1 mmol/L DTT, 0.1 mmol/L EDTA and 0.1% Triton X-100. Fol-
lowing incubation for 30 min on ice, lysatedcells were centrifuged at 11 000 g for
10 min at 4°C, and the protein concentration in the supernatants was measured
using the Bradford dye method. The supernatants were incubated with reaction
buffer containing 2 mmol/L Ac-DEVD-AFC for caspase-3 and LEHD-AFC for
caspase-9 (Abcam) in a caspase assay buffer at 37°C with 10 mmol/L DTT for 30
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min. Caspase activity was determined by measuring the absorbance at 405 nm.

2.6. Statistical Analysis

The obtained data were subjected to analysis of variance according to the pro-
cedures out lined by Snedecor and Cochran. The mean values were compared
according to Duncan’s multiple range test (DMRT). The data were analyzed us-
ing Co Stat software for windows (version 6.3), (Co Hort Software, Monterey,
Calif).

3. Results

Effect of cisplatin injection with and without green coffee extract admin-
istration on renal function tests (Table 2): There was a statistical significant
increase in serum creatinine level in both groups III and IV when compared
with their corresponding levels in both groups I and II (p < 0.05) also it was sig-
nificantly increased in group IV when compared with its level in group III (p <
0.05) (Table 2). The value of serum uric acid was significantly increased in
group IV when compared with its level in the three groups (I, II and III) (p <
0.05). At the other hand, no statistical significant difference between serum uric
acid values in groups I, IT and III (Table 2). As regards BUN, there was a statis-
tical significant increase in BUN level in both groups III and IV when compared
with their corresponding levels in both groups I and II (p < 0.05) while there was
no statistical significant difference in its level between groups III and IV (p >
0.05) (Table 2).

Effect of cisplatin injection with and without green coffee extract admin-
istration on ROS and Caspase 3 formation (Table 3): The value of H,0, was
significantly increased in group IV when compared with their levels in the three
groups (I, IT and III) (p < 0.05), also the value of H,0, was significantly higher in
group III than in group I (p < 0.05) (Table 3).

Concerning caspase-3, its mean value in both groups III and IV was signifi-
cantly increased when compared with their corresponding value in both groups I
and II (p < 0.05) also caspase-3 value was significantly increased in group IV
when compared with its corresponding value in group III (p < 0.05) (Table 3).

Effect of green coffee on Apoptotic Marker (Figure 1): The apoptotic
process was evaluated by detecting the expression of caspase-3 in renal tissue of
all groups. Cisplatin administration increased expression of the apoptotic pro-
tein caspase-3. In contrast, treatment with GCE attenuated apoptosis. GCE (40
mg/kg) treatment decreased the expression of caspase-3 in the renal tubules
(Figure 1).

4. Discussion

The aim of the present study was to shows the effect of green coffee on cispla-
tin induced renal apoptosis in adult male albino rats. Previous studies have

reported that cisplatin (CI) is an inorganic platinum compound characterized by a
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Table 2. Comparison between values of renal functions tests in different studied groups.

Gr. 1 Gr. 11 Gr. 111 Gr. IV
F & P value
(n=10) (n=10) (n=10) (n =10)
S. creatinine b N ¥ =17.858;
. 1.44 £0.42 1.37 £0.21 1.73 £ 0.28% 2.04 + 0.32%°¢
(mg/dl) p =0.001*
Uric acid be %2 = 18.206;
M 5.10 £ 0.74 4.80 £ 0.79 5.50 £ 0.85 7.00 £ 1.25%>
(mg/dl) p =0.001*
ab . Fe36 = 13.048;
BUN (mg/dl) 16.40 £6.20 15.00 £4.50 24.40 +4.14* 27.40 £ 6.00* p = 0.001*

Data are expressed as mean + SD. *= non parameteric statistics; %> = Chi square of Kruskal Wallis ANOVA
test; °p < 0.05 relative to group I; °p < 0.05 relative to group II; “p < 0.05 relative to group IIL; *p < 0.05 =
significant.

Table 3. Comparison between mean values of hydrogen peroxide and caspase-3 in dif-
ferent studied groups.

Gr.1I Gr. II Gr. III Gr. IV F & P value
(n=10)  (n=10) (n=10) (n=10)
Fi 3 = 103.366;
H,0, 034+0.05 039+005  051+£012°  1.10+016%>c &3
p = 0.001*
Fi 5 = 1128.674;
Caspase-3  051+0.03 0.51+0.04  0.68+0.1%  2.04+007° %
p =0.001*

Data are expressed as mean * SD. * = non parameteric statistics; y*> = Chi square of Kruskal Wallis ANOVA
test; °p < 0.05 relative to group I; °p < 0.05 relative to group II; °p < 0.05 relative to group IIL; *p < 0.05 =
significant.
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Figure 1. Effect of green coffee extract on immunohistochemistry (x20; scale bar, 100
pm). Immunohistochemistry for caspase-3 showing positive expression among the renal
tubular epithelium in cisplatin administrated groups. Very mild to negative expression of
caspase-3 among the tubular epithelial linings in kidneys of green coffee administrated
group; N = normal, CI = cisplatin and GCE = green coffee extract (40 mg/kg/day).

broad-spectrum anti-neoplastic effect against a wide variety of tumors [20]. The
mechanisms of cisplatin-induced nephrotoxicty are complex and involve nu-
merous cellular processes including oxidative stress, apoptosis, and inflamma-
tion [21]. In our study, all groups injected by cisplatin showed significant higher
levels in the blood creatinine, blood urea nitrogen and uric acid, and increased
expression of the apoptotic protein caspase-3 in comparison to normal control
group. Fatima et al, [22] reported that intraperitoneal injection of Cisplatin can
increase the serum creatinine and BUN amounts. This in accordance with a
study that proven that Cisplatin causes nephrotoxicity and increases parameters
of renal function in normal rats [23] by inflammatory processes [24]. In our
study, the serum levels of creatinine, BUN, uric acid and ROS in-group admini-
strated green coffee extract with Cisplatin injection showed significant reduction

compared to the Cisplatin administered group only by showing a better renal
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function. This in accordance with a study that proven that rats received oral
GCE for 7 days with induction of acute renal failure showed a significant im-
provement in kidney functions tests (decrease in serum urea, serum creatinine,
and blood urea nitrogen) when compared to the ARF model group [18]. This
also in agreement with the studies that proven that caffeine in coffee reduce
oxidative stress and protect antioxidant system: in hypoxia-induced pulmonary
epithelial cells; it is an inhibitor of hydrogen peroxide-induced lipid peroxida-
tion products in human skin fibroblasts, and it reduces tissue lipid peroxidation
and ROS production [25] [26]. Since oxidative stress have been carried out as
aleading cause in a wide range of chronic diseases, it is important to understand
the effect of antioxidants in different physiological and pathological conditions.
There is an evidence that GCE has antioxidants effect that may be protective
against oxidation reactions by up-regulating in the antioxidant enzymes expres-
sion and decreasing cell apoptosis. In our study, treatment with GCE attenuated
apoptosis and decreased the expression of caspase-3 in the renal tubules. This in
accordance with a study that proven that, Dox treatment of J774.1 macrophages
at 1 and 3 pM activated Caspase 3 by 1.7 and 9.6 fold respectively, within 6 h.
Pretreatment with GCE for 1 h attenuated Caspase 3 activation in a dose depen-
dent manner. This demonstrates that GCE protects J774.1 macrophages from
Dox induced apoptosis robustly and dose-dependently [27]. This results match
with the study that says there is extensive evidence that suggests that suppression
of activation of Caspase 3 rescues cells from Dox-induced apoptosis in a variety
of cell types [28]. Possiple explanations for our results are as follows. First, the
coffee components may be protective for the glomerular endothelium agnist the
oxidative stress. Chlorogenic acid, Caffeic acid and hydroxyhydroquinone are
antioxidants presnt in green coffee [29]. Antioxidant capacity of green coffee
depends on high antioxidant propertiesof phenolic compounds as chlorogenic
acids [30]. These phenolics are highly effective in vitro [31]. Second, the anti-
diabetic effect of green coffee will decrease diabetic nephropathy development.
Since phenol chlorogenic acid and its degradation products inhibit glucose ab-
sorption and hepatic glucose output, it is conceivable that higher coffee intake
may be related to a decreased risk of diabetes [32]. The prevalence of renal func-
tion impairment also decreased gradually with the increasing frequency of coffee
consumption [33]. Our finding are in agreement with those declared by Bioud et
al. [34] that mentioned the caffeic acid phenethyl ester as a potent reducer of
oxidative stress in rat tubular damage induced with Cisplatin and confers good
renoprotection. Unfortunately, many pathways contribute to the cispla-
tin-induced cytotoxic actions on tumor cells [35]. However, our work may
seems to be one of the best ways to protect renal tissue from cisplatin-induced
injuries without the reduction of tumoricidal activity of the drug but it may have

syrengestic effect as evidenced by study of Cao, ef al [36].

5. Conclusion

Green coffee extracts have beneficial effects on controlling cisplatin induced
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renal apoptosis by correction of renal function and decreasing cisplatin neph-

ro-toxicity without the reduction of tumoricidal activity of the drug.

Financial Support

This study was funded by Department of Physiology, Faculty of Medicine,
Al-Azhar University, Assuit, Egypt, without any particular role in the study de-

sign, recruitment of individuals, data analysis or writing of the report.

Author’s Contributions

Nour El-Deen A. and Mansour A. involved in the study concept, design and re-
cruitment of animal, induction renal toxisty and follow up, and contributed to
data acquisition; Taha A. and Ehab M. Fahmy performed the biochemical tests
and Immunohistochemical studies; Nour El-Deen A. and Taha A. performed
statistical analysis and designed the figures; Nour El-Deen A. and Mansour A.
performed data interpretation; Ehab M. Fahmy, Nour El-Deen A. and Taha A.
wrote the manuscript; all the authors reviewed the manuscript and finally ap-

proved it for submission.

Conflicts of Interest

The authors declare that they have no competing interest.

References

[1] International Coffee Organization (2013) Annual Review 2011/2012. London.

[2] Karunanidhi, A., Thomas, R., Van Belkum, A. and Neela, V. (2013) In Vitro Anti-
bacterial and Antibiofilm Activities of Chlorogenic Acid against Clinical Isolates of
Stenotrophomonas maltophilia Including the Trimethoprim/Sulfamethoxazole Re-
sistant Strain. BioMed Research International, 2013, Article ID: 392058.
https://doi.org/10.1155/2013/392058

[3] Farah, A., Monteiro, M., Donangelo, C.M. and Lafay, S. (2008) Chlorogenic Acids
from Green Coffee Extract Are Highly Bioavailable in Humans. The Journal of Nu-
trition, 138, 2309-2315. https://doi.org/10.3945/jn.108.095554

[4] Fardiaz, S. (1995) Antimicrobial Activity of Coffee (Coffea robusta) Extract. ASEAN
Food Journal, 10, 103-106.

[5] Hartmann, J.T. and Lipp, H.P. (2003) Toxicity of Platinum Compounds. Expert
Opinion on Pharmacotherapy, 4, 889-901. https://doi.org/10.1517/14656566.4.6.889

[6] Sastry, J. and Kellie, S.J. (2005) Severe Neurotoxicity, Ototoxicity and Nephrotoxic-
ity Following High-Dose Cisplatin and Amifostine. Pediatric Hematology and On-
cology, 22, 441-445. https://doi.org/10.1080/08880010590964381

[7] Miller, R.P., Tadagavad, R.K., Rames, H.G. and Reeves, W.B. (2010) Mechanisms of
Cisplatin Nephrotoxicity. Toxins, 2, 2490-2518.
https://doi.org/10.3390/toxins2112490

[8] Gorbounova, V. and Hirsh, V. (2010) Overall Survival with Cisplatin-Gemcitabine
and Bevacizumab or Placebo as First-Line Therapy for Nonsquamous Non-Small-Cell
Lung Cancer: Results from a Randomised Phase III Trial (AVAIiL). Annals of On-

DOI: 10.4236/fns.2019.104028

365 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2019.104028
https://doi.org/10.1155/2013/392058
https://doi.org/10.3945/jn.108.095554
https://doi.org/10.1517/14656566.4.6.889
https://doi.org/10.1080/08880010590964381
https://doi.org/10.3390/toxins2112490

A. E.-S. Nour El-Deen et al.

(9]

(10]

(12]

[19]

[22]

(23]

cology, 21, 1804-1809. https://doi.org/10.1093/annonc/mdq020

Yao, X., Panichpisal, K., Kurtzman, N. and Nugent, K. (2007) Cisplatin Nephrotox-
icity: A Review. The American Journal of the Medical Sciences, 334, 115-124.
https://doi.org/10.1097/MAJ.0b013e31812dfele

Chopra, S., Kaufman, S.S., Jones, T.W., Hong, M.K., Gerh, RJ., Hamburger, R.J.
and Trump, B.F. (1982) Cis-Diaminedichloroplatinum-Induced Acute Renal Failure
in the Rat. Kidney International, 21, 54-64. https://doi.org/10.1038/ki.1982.8

Schumer, M.M., O’Toole, C.A., Olsson, C.A., Wise, G.J. and Buttyan, R. (1992)
Morphologic, Biochemical and Molecular Evidence of Apoptosis during the Reper-

fusion Phase after Brief Periods of Renal Ischemia. 7The American Journal of Pa-
thology; 140, 831-838.

Cummings, B.S., McHowat, J. and Schnellmann, R.G. (2000) Phospholipases A,s in
Cell Injury and Death. Journal of Pharmacology and Experimental Therapeutics,
294, 793-799.

Whyllie, A.H. (1997) Apoptosis: An Overview. British Medical Bulletin, 53, 451-465.
https://doi.org/10.1093/oxfordjournals.bmb.a011623

Wang, S., Konorev, E.A., Kotamraju, S., Joseph, J., Kalivendi, S. and Kalyanaraman,
B. (2004) Doxorubicin Induces Apoptosis in Normal and Tumor Cells via Distinctly
Different Mechanisms. Intermediacy of H,0,- and p53-Dependent Pathways. The
Journal of Biological Chemistry, 279, 25535-25543.
https://doi.org/10.1074/jbc.M400944200

Cano-Marquina, A., Tarin, J.J. and Cano, A. (2013) The Impact of Coffee on Health.
Maturitas, 75, 7-21. https://doi.org/10.1016/j.maturitas.2013.02.002

Ma, P, Zhang, S., Su, X., Qiu, G. and Wu, Z. (2015) Protective Effects of Icariin on
Cisplatin-Induced Acute Renal Injury in Mice. American Journal of Translational
Research, 7, 2105-2114.

Unis, A. El Basateeny, S.S. and Nassef, N.A.H. (2014) Effect of Green Coffee Bean
Extract on Gentamicin Induced Acute Renal Failure in Rats. World Academy of
Science, Engineering and Technology International Journal of Pharmacological and
Pharmaceutical Sciences, 8, No. 5.

Malik, S., Suchal, K., Gamad, N., et al. (2015) Telmisartan Ameliorates Cisplatini-
duced Nephrotoxicity by Inhibiting MAPK Mediated Inflammation and Apoptosis.
European Journal of Pharmacology, 748, 54-60.
https://doi.org/10.1016/j.ejphar.2014.12.008

Hsu, S.M., Raine, L. and Fanger, H. (1981) The Use of Antiavidin Antibody and
Avidin-Biotin-Peroxidase Complex in Immunoperoxidase Techniques. American
Journal of Clinical Pathology, 75, 816-821. https://doi.org/10.1093/ajcp/75.6.816

Siddik, Z.H. (2003) Cisplatin: Mode of Cytotoxic Action and Molecular Basis of Re-
sistance. Oncogene, 22, 7265-7279. https://doi.org/10.1038/sj.onc.1206933

Jiang, M. and Dong, Z. (2008) Regulation and Pathological Role of p53 in Cisplatin
Nephrotoxicity. The Journal of Pharmacology and Experimental Therapeutics, 327,
300-307. https://doi.org/10.1124/jpet.108.139162

Fatima, S., Arivarasu, N.A. and Mahmood, R. (2007) Vitamin C Attenuates Cispla-
tin-Induced Alterations in Renal Brush Border Membrane Enzymes and Phosphate
Transport. Human and Experimental Toxicology, 26, 419-426.
https://doi.org/10.1177/0960327106072389

Jilanchi, S., Nematbakhsh, M., Mazaheri, S., Talebi, A., Zolfaghari, B., Pezeshki, Z., et

DOI: 10.4236/fns.2019.104028

366 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2019.104028
https://doi.org/10.1093/annonc/mdq020
https://doi.org/10.1097/MAJ.0b013e31812dfe1e
https://doi.org/10.1038/ki.1982.8
https://doi.org/10.1093/oxfordjournals.bmb.a011623
https://doi.org/10.1074/jbc.M400944200
https://doi.org/10.1016/j.maturitas.2013.02.002
https://doi.org/10.1016/j.ejphar.2014.12.008
https://doi.org/10.1093/ajcp/75.6.816
https://doi.org/10.1038/sj.onc.1206933
https://doi.org/10.1124/jpet.108.139162
https://doi.org/10.1177/0960327106072389

A. E.-S. Nour El-Deen et al.

(33]

(35]

al. (2014) Pomegranate Flower Extract Does Not Prevent Cisplatin-Induced Nephro-
toxicity in Female Rats. International Journal of Preventive Medicine, 5, 1621-1625.

Wang, H,, Jia, Z,, Sun, J., Xu, L., Zhao, B, Yu, K., et al (2015) Nitrooleic Acid Pro-
tects against Cisplatin Nephropathy: Role of COX-2/mPGES-1/PGE, Cascade. Me-
diators of Inflammation, 2015, Article ID: 293474.
https://doi.org/10.1155/2015/293474

Lv, X., Chen, Z., Li, J., Zhang, L., Liu, H., Huang, C. and Zhu, P. (2010) Caffeine
Protects against Alcoholic Liver Injury by Attenuating Inflammatory Response and
Oxidative Stress. Inflammation Research, 59, 635-645.
https://doi.org/10.1007/s00011-010-0176-6

Tiwari, K.K., Chu, C., Couroucli, X., Moorthy, B. and Lingappan, K. (2014) Diffe-
rential Concentration-Specific Effects of Caffeine on Cell Viability, Oxidative Stress,
and Cell Cycle in Pulmonary Oxygen Toxicity in Vitro. Biochemical and Biophysi-
cal Research Communications, 450, 1345-1350.
https://doi.org/10.1016/j.bbrc.2014.06.132

Srividya, M., Swamini, T., Krishnan, V. and Lakshman, R. (2016) Green Coffee Ex-
tract Induces Activation Markers in J774.1 Macrophages and Protects Them from
Doxorubicin Induced Apoptosis. International Journal of Pharma and Bio Sciences,
7, 153-160.

Lin, H., Hou, C.C,, Cheng, C.F., Chiu, T.H., Hsu, Y.H., Sue, Y.M., Hou, H.H., Chao,
Y.C., Cheng, T.H., Chao, Y.C,, Cheng, T.H. and Chen, C.H. (2007) Peroxisomal
Proliferator-Activated Receptor-a Protects Renal Tubular Cells from Doxorubi-
cin-Induced Apoptosis. Molecular Pharmacology, 72, 1238-1245.
https://doi.org/10.1124/mol.107.037523

Butt, M.S. and Sultan, M.T. (2011) Coffee and Its Consumption: Benefits and Risks.
Critical Reviews in Food Science and Nutrition, 51, 363-373.
https://doi.org/10.1080/10408390903586412

Shahidi, F. and Chandrasekara, A. (2010) Hydroxycinnamates and Their in Vitro
and in Vivo Antioxidant Activities. Phytochemistry Reviews, 9, 147-170.
https://doi.org/10.1007/s11101-009-9142-8

Dziki, D., Gawlik-Dziki, U., Pecio, L., Rézylo, R., Swieca, M., Krzykowski, A. and
Rudy, S. (2015) Ground Green Coffee Beans as a Functional Food Supple-
ment—Preliminary Study. ZW7— Food Science and Technology;, 63, 691-699.
https://doi.org/10.1016/j.1wt.2015.03.076

Zhang, Y., Lee, E.T., Cowan, L.D., Fabsitz, R.R. and Howard, B.V. (2011) Coffee
Consumption and the Incidence of Type 2 Diabetes in Men and Women with Nor-
mal Glucose Tolerance: The Strong Heart Study. Nutrition, Metabolism and Cardi-
ovascular Diseases, 21, 418-423. https://doi.org/10.1016/j.numecd.2009.10.020

Kim, B.H.,, Park, Y.S., Noh, H.M., Sung, J.S. and Lee, J.K. (2013) Association be-
tween Coffee Consumption and Renal Impairment in Korean Women with and
without Diabetes: Analysis of the Fourth Korea National Health and Nutrition Ex-
amination Survey in 2008. Korean Journal of Family Medicine, 34, 265-271.
https://doi.org/10.4082/kjfm.2013.34.4.265

Kenza, B., Djihane, A., Mouad, B., Ratiba, M., Samir, B., Fadila, B. and Souad, A.
(2017) Renoprotective Effect of Centaurea Choulettiana Pomel (Asteraceae) Leaves
on Cisplatin—Induced Oxidative Stress and Renal Dysfunction in Mice. Journal of
Applied Pharmaceutical Science, 7, 147-154.

Duncan, O.D. and Duncan, B. (1955) A Methodological Analysis of Segregation In-

DOI: 10.4236/fns.2019.104028

367 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2019.104028
https://doi.org/10.1155/2015/293474
https://doi.org/10.1007/s00011-010-0176-6
https://doi.org/10.1016/j.bbrc.2014.06.132
https://doi.org/10.1124/mol.107.037523
https://doi.org/10.1080/10408390903586412
https://doi.org/10.1007/s11101-009-9142-8
https://doi.org/10.1016/j.lwt.2015.03.076
https://doi.org/10.1016/j.numecd.2009.10.020
https://doi.org/10.4082/kjfm.2013.34.4.265

A. E.-S. Nour El-Deen et al.

dexes. American Sociological Association, 20, 210-217.
https://doi.org/10.2307/2088328

[36] Cao, J., Han, J., Xiao, H., Qiao, J. and Han, M. (2016) Effect of Tea Polyphenol
Compounds on Anticancer Drugs in Terms of Anti-Tumor Activity, Toxicology,
and Pharmacokinetics. Nutrients, 8, 762. https://doi.org/10.3390/nu8120762

DOI: 10.4236/fns.2019.104028 368 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2019.104028
https://doi.org/10.2307/2088328
https://doi.org/10.3390/nu8120762

	Effect of Green Coffee on Cisplatin Induced Renal Apoptosis in Adult Male Albino Rats
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Animal Model
	2.2. Experimental Protocol
	Animal Grouping

	2.3. Renal Function Tests
	2.4. Reactive Oxygen Species Assays
	2.5. Caspase-3 Detection
	2.6. Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusion
	Financial Support
	Author’s Contributions
	Conflicts of Interest
	References

