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ABSTRACT

Objective: To analyze the harmful effect of COX-2 inhibitor on proximal convoluted tubular
diameter of kidney, amendment by lycopene.

Research Design: Experimental Research.

Abode of Research: Animal House, JPMC, Karachi.

Materials and Methods: 90-120 days old, forty healthy adult male Albino rats of 200-220gm
weight were taken for this study and distributed into 4 cliques, set 1was chosen as control, in Set 2
Celecoxib was given 0.05g/1000g by gavage, in set 3 Celecoxib was given0.05g/1000g by gavage
with lycopene 0.05g/1000g by gavage and set4 lycopene was given0.059/1000g by gavage for 30
days. At accomplishment of study, animals were sacrifice and tissues were preserved for staining.

*Corresponding author: E-mail: usadsun_dr@yahoo.com;
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Results: Inset 2 proximal convoluted tubular diameter became distended due to apoptosis of lining
epithelial cells. They turn into low cuboidal from simple cuboidal cells along with ill-defined brush
border at the luminal surface due to scarce microvilli and had disrupted basement membrane,
however renal structure were amended in set3 which were given celecoxib with lycopene.
Conclusion: This study reveals that lycopene amended the apoptotic changes of set2.

Keywords: Celebrex; nephrotoxicity; tubular necrosis; chemo preventive.

1. INTRODUCTION

NSAIDs are highly effective pain relieving
medications, which have anti-inflammatory,
antipyretic, and analgesic effects and prevents
COX-1 & COX-2 cyclooxygenase enzymes
synthesis. They cease the arachidonic acid
metabolism by preventing cyclooxygenase
(COX) enzyme production that is necessary for
prostaglandin (PG) formation [1,2]. Properties of
prostaglandins are to regulate renal functions
and retain vascular and Broncho dilation,
therefore in damage of tissue COX-2 & PGs
production activates pain and inflammation [3].
Celecoxib is a COX-2 inhibitor and has decrease
adverse effects on GIT but it can raise
dysfunction of kidney by interstitial collagen
deposition [3,4]. Reduced PGE2 plays an
influential role in the pathogenesis of kidney by
decreasing fluid metabolism and hemodynamics

as well as tissue damage[5,6]. Celecoxib
significantly enhanced cell dysfunction as
anticancer  effect [7-10]. Celebrex has

comparable analgesic effect as NSAIDs, but they
have decrease adverse effects such as platelet
dysfunction and gastrointestinal bleeding [11,12].
It is also effective in postoperative pain [13,14].
Itcauses tubular necrosis with thicken glomerular
basement membranes[15].

Lycopene a representative of carotenoid family,
is the most effective antioxidant, antiapoptotic,
radical scavenging, and chelating agent, mostly
found in fruits and vegetables. It decreases the
hazards of mycotoxins, bacterial toxins, and
chemical toxins [16]. It protects cellular damage,
DNAs, lipids, and proteins caused by free
radicals through in Vivo reaction and
neutralization from reactive oxygen species
[17,18]. Lycopene has a nephroprotective effect
in tubular necrosis [19]. It exhibited a vital
chemoprotective prospective against
nephrotoxicity[20]. It suppresses oxidative stress
and improve damage at cellular level [21].

Tomatoes contain lycopene and flavonoids which
can neutralize free radical so that it improves
kidney damage. It reduces free radicals 10 times

as compared to vitamin E and 20 times as

compared to vitamin C [22]. Because of
conjugated double bonds, it fortifies the
antioxidant  ability, inhibits tumor marker

production and prevents lipid peroxidation at cell
membrane level [23]. It is proved that lycopene is
100 times more effective than vitamin E in
guenching singlet oxygen because of its
asymmetric carbon skeleton and unsaturated
bonds [24]. It reduces inflammatory cytokines
serum level and improved redox steadiness of
the Renal tissue [25].

In the meantime, we did not observe
experimental study about histo-pathological
alterations because of Celecoxib along with
antioxidant influence of lycopene, thus this
chance is taken to instigate this research work
and associate the outcomes with previous
studies.

2. MATERIALS AND METHODS

This is a one month research work and forty
Albino rats of 3 to 4 Months old, weighing 200-
220gm were attained from USA laboratory and
reared in JPMC animal house and were
numbered, weighed and kept in separate cages.
Retained for 1 week to evaluate their general
status, earlier the commencement of experiment
till the end and separated into four sets and orally
administer Celecoxib and lycopene 50 mg/kg.
The dose was calculated for each animal
according to their weight. In this study Tab.
Celecoxib made by Getz Pharma was used in
the form of oral preparation by dissolving in
normal saline and lycopene soft gel capsule
made by General Nutrition Corporation, UK; was
given in the form of oral preparation by dissolving
in corn oil. Calculated amount of Celecoxib
0.059/1000g body weight [26] and lycopene
0.059/1000g body weight [27] according to
experimental dose were given to the
experimental animals.

G 1: control.
* G 2: Celecoxib 0.05g/1000g by gavage.
(Diseased group)
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*+ G 3: Celecoxib with lycopene 0.05g/1000g
by gavage
* G 4: lycopene 0.05g/1000g by gavage

All animal were weighed prior the
commencement of experiment and retained in
animal house. Throughout the experiment
animals were deeply observed for any variation
in their general conditions and activities. They
were weighed again at the termination of
experiment and sacrificed by sedation under
ether. A vertical cut was given by penknife.
Kidneys were visualized prudently for any
change in its gross features and weighed by
Sartorius balance. Renal tissue was processed
and sections were taken and slides were
prepared with H&E stain. SPSS version 20 were
used.

3. RESULTS
31G1

G1 animals were stayed in their best of health,
their dietary habits and reaction to Stimuli were
satisfactory till the end of experiment.

32G2

G2 animals observed unhealthy and lethargic.
Their dietary habit reduced and reaction to
stimulus was listless.

33G3

G3 animals seemed relatively well, energetic as
compare to G2. Their food intake were usual.
Renal

3.4 Histological Observation of

Tissue
3.41G1

The H&E histological slide of G1 appeared
completely normal architecture of renal
parenchyma  without any indication of
degeneration. The luminal surface of renal
tubules exhibited low columnar cells with
eosinophilic granular cytoplasm and basophilic

spherical nuclei, well-defined brush border, intact
basement membrane, glomeruli and Bowman’s
capsule.(Fig.1a).The mean value of tubular

diameter of renal tubules of G1 was
20.33+3.1um (Table-1, Fig.1a).

3.4.2 G2

The H&E stained histological slide of G1

exhibited different degenerative changes in the
renal tissue. Renal tubules were distended
because lining epithelial cells became low
cuboidal with ill-defined brush border at the
apical surface and had interrupted basement
membrane. (Fig.1b).

The mean value of tubular diameter of G2 was
65.83£2.6um. An extremely major increase
(P<0.001) was perceived in the mean value of
tubular diameter of G2as compare to G1 (Table-
1 & Fig.1b).

3.43 G3

The H&E stained histological slide of G3
appeared slightly dilated tubules and the lining
epithelium with microvilli at the apical surface
and intact basement membrane. Occasional
pyknosis were detected. (Fig. 1c). The mean
value of tubular diameter of G3 was
21.66+4.2um.There was an extremely major
decrease (P<0.001) ) was perceived in the mean
value of tubular diameter of G3 animals when
compared with G2 and minor raise (P>0.05) was
detected in the mean value of tubular diameter of
G3 as compared to G1 (Table-1 & Fig.1c)

3.44 G4

The H&E stained histological slide of G4
presented entirely typical renal architecture.
Lycopene doesn’t alter the morphology and
histology of renal tissue and the outcomes of G4
were analogous G1.

Arithmetical assessment of the mean proximal
convoluted tubular diameter of kidney between
Albino Rat groups.

Table 1. Mean values of diameter of Pct (um) in rats Groups

Groups Treatment given Mean value of tubular diameter of proximal tubules(um)
G1l (n=10) ND 20.33+£3.1
G2(n=10) Celecoxib 65.83+2.6
G3 (n=10) Celecoxib + Lycopene 21.66+4.2
*‘Mean+SEM
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Arithmetical assessment P-value
G2vs. G1 P<0.001
G3vs. G1 P>0.05

G3vs. G2 P<0.001

Key: Non-significant; Significant; Moderately significant; Highly significant

MEAN VALUES OF DIAMETER OF PCT
(um) IN RATS GROUPS

2.6

W ST.DEV.
mMEAN

Control Damage Protection

Mean Proximal Tubular
Diameter

Graph 1. Mean values of diameter of pct (um) in rats groups

Fig. 1a. Photomicrograph showing normal cytoarchitecture of kidney in G1 at 100x.(BB=basal
border, BM= basement membrane, G=glomeruli, PCT=proximal convoluted tubule,
BC=balooning of cell)

Fig. 1b. H& E stained, 4 um thick section in G2 shows proximal convoluted tubules, congested
and hemorrhagic slightly shrunken glomerulus and ballooning of cells (BC) with pyknotic
nuclei (PykN). (Photomicrographx 400)
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Fig. 1c. Photomicrograph showing preserved cytoarchitecture of kidney glomeruli has less
vacuolation, brush border of proximal is restored and not as much of hemorrhage in G3
(lycopene treated) at 40x

4. DISCUSSION

NSAIDs are extremely effective drugs,
prescribed  globally,  which have  anti-
inflammatory, antipyretic, and analgesic effects.
They cease the arachidonic acid metabolism by
preventing cyclooxygenase (COX) enzyme
production that is necessary for prostaglandin
(PG) formation. COX-2 inhibitors like celecoxib
can alter microscopic architecture of renal tissue
therefore raises dysfunction but minimizes Gl
problems due to frequent usagel[1, 2].

Tomatoes contain lycopene and flavonoids which
can neutralize free radical so that it improves
kidney damage. It reduces free radicals 10 times
as compared to vitamin E and 20 times as
compared to vitamin C[22].

G2 animals presented with distended renal
tubules because lining epithelial cells became
low cuboidal with ill-defined brush border at the
apical surface and had interrupted basement
membrane. Similar outcomes were also
explained by[4,7].

G3 animals presented with slightly distended
renal tubules as compared to G2. The lining
epithelium had microvilli at the apical surface and
intact basement membrane. Occasional pyknosis
were noticed because lycopene inhibits
degenerative changes in renal tissue. Similar
outcomes were also explained by[17,18].

5. CONCLUSION

Experiment concluded that G2 animals had
distended renal tubules because lining epithelial

cells became apoptotic but G3 animals
presented with occasional pyknosis and slightly
distended renal tubules as compared to G2.
Hence our conclusion from this experimental
study is that cox-2 inhibitor effect renal
architecture i.e tissue damage, so please avoid
the frequent usage of celecoxib habitually and if
obligatory don’t use it without lycopene, in order
to minimize its detrimental effects.

CONSENT
It is not applicable.
ETHICAL APPROVAL

Animal Ethic committee approval has been taken
to carry out this study.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Cooper DL, Murrell DE, Conder CM, Palau
VE, Campbell GE, Lynch SP, Denham JW,
Hanley AV, Bullins KW, Panus PC, Singh
K. Exacerbation of celecoxib induced renal
injury by concomitant administration of
misoprostol  in rats. PloS  one.
2014;9(2):890-897.

2. Sooyoung Shin. Safety of celecoxib versus
traditional nonsteroidal anti-inflammatory
drugs in older patients with arthritis.J Pain
Res. 2018;11:3211-3219.

466


https://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30588073

10.

Sundus et al.; JPRI, 33(47A): 462-468, 2021; Article no.JPRI.76217

Hetao Huang, Minghui Luo, Haodong
Liang, Jianke Pan, Weiyi Yang, Lingfeng
Zeng, Guihong Liang, Senrong Hou,
Jinlong Zhao and Jun Liu. Pain Medicine.
2020;0(0)1-12.

Mariko Kamat, KanakoHosono, Tomoe

Fujita, KoujuKamata, MasatakaMajima.
Role of cyclooxygenase-2 in the
development of interstitial fibrosis in
kidneys following unilateral ureteral
obstruction in mice. Biomedicine &
Pharmacotherapy. 2015;70:174-
180.

Harirforoosh S, West KO, Murrell DE,
Denham Jw, Panus PC, Hanley GA.
Assessment of celecoxib poly(lactic-co-
glycolic) acid nanoformulation on drug
pharmacodynamics and pharmacokinetics
in rats. European Review for Medical and
Pharmacological Sciences 2016; 20:4818-
4829.

Sepideh Vahabi, Arash Karimi, Siavash
Beiranvand, Mahmoudreza Moradkhani
and Khatereh Hassanvand. Comparison of
the Effect of Different Dosages of
Celecoxib on Reducing Pain after
Cystocele and Rectocele Repair Surgery.
The Open Anesthesia Journal. 2020;14:30-
34.

Keisuke  Okamoto, Yoshitaka Saito,
Katsuya Narumi, Ayako Furugen, Kenlseki,
Masaki Kobayashi .Comparison of the
nephroprotective effects of non-steroidal

anti-inflammatory drugs on cisplatin-
induced  nephrotoxicity in  vitro and in
vivo.European Journal of

Pharmacology. 2020;884:173339.

Ali Aghazadeh-Habashi, Waheed Asghar,
Fakhreddin Jamali. Drug-Disease
Interaction: Effect of Inflammation and
Nonsteroidal Anti-Inflammatory Drugs on

Cytochrome P450 Metabolites of
Arachidonic Acid. Journal of
Pharmaceutical Sciences 2018;107:756-
763.

Asad Ullaha, Muhammad Ashrafa, Ageel
Javeeda, Aftab Ahmad Anjumb, Al
Attigc,Sarwat Aliaa. Enhancement of anti-
proliferative  activities of  Metformin,
whencombined with Celecoxib, without
increasing DNA damage.Environmental
Toxicology and Pharmacology.
2016;45:227-234.

F. J. Al-Saffar. Effect on renal histology
and renal metabolizing enzymes and
oxidative stress biomarkers in rats
administered zerumbone against

11.

12.

13.

14.

15.

16.

17.

18.

467

experimental osteoarthritis. Asian Journal
of Cell Biology, 2015;10 (3):66-79.

Ng TT, Diamantaras D, Priestley J,
Redman J, De Silva N, Mahanta V. Is
celecoxib a useful adjunct in the treatment
of post-tonsillectomy pain in the adult
population? A randomised, double-blind,
placebo-controlled study. The Journal of
Laryngology & Otology 2017;131:S18-
S28.

Ahmed F, El-Yazbi Ali H.Eid ,Mahmoud
M.EI-Mas Cardiovascular and renal
interactions between cyclosporine and
NSAIDs: Underlying mechanisms and
clinical relevance.Pharmacological
Research. 2018;129:251-261.

Ahmed A. Elmarakby ,MohamedKatary
,Jennifer S.Pollock ,Jennifer C.Sullivan .
Influence of the selective COX-2 inhibitor
celecoxib on sex differences in blood
pressure and albuminuria in spontaneously
hypertensive rats. Prostaglandins & Other
Lipid Mediators. 2018;135:16-20.
O.E.KaleT.O., Oyesola,S.Raji. Celecoxib,
a cyclooxygenase-2 inhibitor, offers
chemoprevention against reproductive and
neurobehavioural abnormalities induced by
atrazine in male Wistar rats. Environmental
Toxicology and Pharmacology.
2018;58:84-97.

Hesham N. Mustafal, Isinsu Alkan, Omiir
Gulsim Deniz, Berrin Zuhal Altunkaynak,
Ebru Annac & Suleyman Kaplan. A Study
on the Toxic Effect of Different Doses of
Diclofenac Sodium on the Development of
the Kidney in the Postnatal Period. Int. J.
Morphol. 2019; 37(3):877-884.

Narges Hedayati, Mehri Bemani Naeini,
Alireza Nezami, Hossein Hosseinzadeh, A.
Wallace Hayes4, Sarasadat Hosseini,
Mohsen Imenshahidi, Gholamreza Karimi.
Protective effect of lycopene against
chemical and natural toxins. International
Union of Biochemistry and Molecular
Biology. 2018;45:5-23.

Huda A. Rasheed, Marwa S. Al-
Naimi, Nawar R. Hussien, Naseer A. Al-
Harchan, Hayder M. Al-Kuraishy, and Ali I.
Al-Gareeb. New insight into the effect of
lycopene on the oxidative stress in acute
kidney injury. Int J Crit llin Inj Sci.
2020;10:11-16.

Nenad Stojilikovic , Sonja llic , Viadimir

Jakovljevic, Nikola Stojanovic,
SlavicaStojnev, Hristina Kocic, Marko
Stojanovic, Gordana Kacic. The
Encapsulation of Lycopene in


https://www.sciencedirect.com/science/journal/07533322
https://www.sciencedirect.com/science/journal/07533322
https://www.sciencedirect.com/science/journal/07533322/70/supp/C
https://www.sciencedirect.com/science/journal/00142999
https://www.sciencedirect.com/science/journal/00142999
https://www.sciencedirect.com/science/journal/00142999/884/supp/C
https://www.sciencedirect.com/science/journal/10436618
https://www.sciencedirect.com/science/journal/10436618
https://www.sciencedirect.com/science/journal/10436618/129/supp/C
https://www.sciencedirect.com/science/journal/10988823
https://www.sciencedirect.com/science/journal/10988823
https://www.sciencedirect.com/science/journal/13826689
https://www.sciencedirect.com/science/journal/13826689
https://www.sciencedirect.com/science/journal/13826689/58/supp/C

19.

20.

21.

22,

Sundus et al.; JPRI, 33(47A): 462-468, 2021; Article no.JPRI.76217

Nanoliposomes Enhances Its Protective
Potential in Methotrexate-Induced Kidney
Injury Model. Oxidative Medicine and
Cellular Longevity. 2018;11.

Anup A. Patil*, Rajendra Doijad, Akshada
Koparde.  Renoprotective  effect  of
Lycopene on Renal Functional and
Histopathological changes in Gentamycin
Induced Nephrotoxicity in Rats. Research
J. Pharm. and Tech. 2020;13(7): 3237-
3240.

JunXiaalJiaLinalXue-
NanLiaCongZhangaNanLiabZheng-
HaiDuaYan-HuaLiaJin-LongLiacd.
Atrazine-induced environmental nephrosis
was mitigated by lycopene via modulating
nuclear xenobiotic receptors-mediated
response.The Journal of Nutritional
Biochemistry. 2018;51:80-90.

Yi Zhao, Mu-Zi Li, Yue Shen, Jia Lin, Hao-
Ran Wan, Milton Talukder and Jin-Long Li.
Lycopene Prevents DEHP-Induced Leydig
Cell Damage with the Nrf2 Antioxidant
Signaling Pathway in Mice. J. Agric. Food
Chem. 2020;68(7):2031-2040.
Hernayantil, S Santoso, S Lestari, L
Prayogo, Kamsinah, and Rochmatino.
Renoprotective Effects of Lycopene in
Tomato Extracts on Rat Exposed to
Cadmium.Earth and Environmental
Science, 2020;593-597.

23.

24.

25.

26.

27.

Somayeh Haghighipourl, Rasool Soltani2,
Ali Anjomshoa3. The protective effect of
lycopene supplement against vancomycin-
induced nephrotoxicity; a randomized
double-blind  placebo-controlled clinical
trial. J Renal Inj Prev. 2020;9(4):32.

Samy A. Husseinl, Mohamed Azab 2,
Tahia E. Ahmed3, Aziza Amin4, Mona M.
M. Abu Eldahab5 . Cytoprotective, anti-
apoptotic and anti-inflammatory effects of
lycopene against mercuric  chloride-
induced hepatorenal injury in rats:
Involvement of TNF-a/ NF-kB/ and p53
signaling pathways. Benha Veterinary
Medical Journal. 2019;37(2):14-22.

Dina Gad Elkarim. Presumptive
Ameliorative Effect of Lycopene on Lead-
induced Nephrotoxicity in Males Wistar
Rats. Journal of Advanced Veterinary
Research, 2019, 27,22-26.

Kockaya EA, Selmanoglu G, Kismet K
&Akay MT. Pathological and biochemical
effects of therapeutic and supratherapeutic
doses of Celecoxib in wistar albino rats.
Drug and chemical Toxicology.
2010;33(4):410-414.

Luo C, Wu XG. Lycopene Enhances
Antioxidant  Enzyme  Activities and
Immunity Function in N-Methyl-N'-nitro-N-
nitrosoguanidine—Induced Gastric Cancer
Rats. International Journal of Molecular
Sciences. 2011;12(5):3340-51.

© 2021 Sundus et al.; This is an Open Access atrticle distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/76217

468


https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/article/abs/pii/S0955286317302176#!
https://www.sciencedirect.com/science/journal/09552863
https://www.sciencedirect.com/science/journal/09552863
http://creativecommons.org/licenses/by/2.0

