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Proximal Convoluted
Tubular Cells of Kidney
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Ameliorative Effect of Lycopene in Albino Rats; An
Experimental Study
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ABSTRACT

Objective: Toevaluate the nuclear diameter of proximal convoluted tubular cells in celecoxib impaired kidney with
amelioration by lycopene.

Study design: Experimental study.

Place and Duration of study: This study was conducted in Animal House of BMSI, JPMC, Karachi from May
2015 to June 2015.

Materials and Methods: In this study we took 90-120 days old, forty healthy adult male Albino rats of 200-220gm
weight. Rats were divided into 4 groups, control group was nominated as Group A, rats of Group B were given
Celecoxib 50 mg/kg orally, rats of Group C were given Celecoxib 50 mg/kg with lycopene50 mg/kg and Group D
were givenonly lycopene 50 mg/kg orally for 30 days. After the completion of experimental study, rats were
dissected and renal tissue sections were stained with hematoxylin and eosin.

Results: The nuclei of renal cells became pyknotic and the cells showed apoptotic changes in rats of Group B.
Hematoxylin and eosin stained sections showed apoptosis, hemorrhage, necrosis and vacuolation in Group B of
albino rats, however renal structure were improved in Group Crats which were given celecoxib with lycopene.

The proximal convoluted tubules of kidney became dilated due to apoptotic changes in renal cells and pyknosis of
their nuclei. Renal interstitium showed inflammation, edemaand congestion.

Conclusion: This experimental study accomplishes that lycopene improved the pyknotic changes of Group B.

Key Words: Apoptosis, reactive oxygen species (ROS), acute kidney injury (AKI), prostaglandins (PGs), interstitial
nephritis (AIN), and glomerular filtration rate (GFR).
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INTRODUCTION
Celecoxib is4-[5-(4-methylphenyl)-3-(trifluoromethyl)-

which causes oxidative stress, resulting in excessive
production of ROS that leads to tissue injury and
metabolic disturbance.* COX-2-selective inhibitors

1H-pyrazol-1-yl] benzenesul- fonamide,is asubclass of
NSAIDs,used for pain, fever, redness and edema. “?It
selectively inhibits COX-2 enzyme activity because
COX-2 enzyme stimulates NADPH oxidase activity,’
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were associated with less Gastrointestinal symptoms
but increased risks of cardiovascular events via
vasoconstriction and platelet aggregation and 2.7 times
increase risk of acute Kidney Injury by sodium
retention estimated glomerular filtration rate (GFR)

alteration, hyperkalemia and raise the blood
pressure.>®"vascular injury and multiple organ failure
in sepsis. ®

NSAIDs reduces renal blood flow which results in
tubular obstruction through crystal deposition, which
causes acute kidney injury (AKI) and interstitial
nephritis (AIN). ° Raised levels of cyclooxygenase
derived oxylipins causes cystic kidney diseases.* There
is strong association between acute kidney injury (AKI)
and usage of NSAIDs. 'NSAIDs inhibits
prostaglandins (PGs) and enzyme cyclooxygenase
(COX) production, which converts arachidonic acid
into PGs, thromboxanes, and prostacyclins.COX-2 is
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always activated when there is any injury occur in the
body and release of inflammatory mediators, leading to
the stimulation of PGs synthesis.*

Celecoxib decreases the synthesis of different
inflammatory ~ “prostanoids” byCOX-2  enzyme
inhibition’*  because COX-2 enzyme is mainly

activated due to inflammation and cell transformation
processes' and produces prostaglandin E2 (PGE2),
which boosts the resistance to apoptosis, probability for
invasion,  angiogenesis,  cell-proliferation  and
metastasis.”® It treats different clinical conditions like
musculoskeletal  disorders, pain,  dysmenorrhea
and colorectal polyps. Gastrointestinal and bleeding
risks are lower with celecoxib, so it is also used for the
treatment of OsteoArthritis but it did not improve
endothelial.'® Celecoxib radiosensitize cancer cells
leads to suppression of cancer cell proliferation, which
shows its strong chemopreventiveaction'’*®Itinduces
apoptosis in tumor cells due to activation of the anti-
apoptotic kinase, which promotes apoptosis in cells.”
Celecoxib is primarily metabolized in the liver and
excreted in urine and feces. *?

Lycopene (LPN) is a member of red-colored
carotenoid, found in tomato,” red fruits like
watermelon, Momordica cochinchinensis, Spreng fruit,
papayas, pink grapefruit, vegetables.It possesses a
strong antioxidant activity caused by free radicals in
human tissues, thusinhibit cellular damage due to
reactive oxygen species.®?"%*% |t is a lipid-soluble
antioxidant, inversely associated with lipid peroxidation
and reduced oxidative stress and inflammation. It has
several biological activities like aging prevention, anti-
cancerous, and anti-inflammation. 2***Lycopene played
a vital role in the activation of Nuclear factor erythroid
2-related factor 2 (Nrf2) which causes regulation of
cellular oxidative stress response.?

The intake of tomatoes and its products are associated
with raised blood levels of lycopene. It gives protection
to cellular damage caused by (ROS) and against
oxidation of lipids, proteins, and DNA, so it have
substantial roles in preserving tissue and cellular
integrity. 2%

Meanwhile, No experimental study bring in observation
up till now regarding morphometric and histo-
pathological changes occur due to Celecoxib along with
ameliorative effect of lycopene, therefore this
opportunity has been availed to commence this
research. As we know that Celecoxib hasadverse effects
on kidney and altered its morphology as well as
functions while lycopeneis a bioflavonoid and have
highest oxygen-quenching capacity. This is the reason
we plannedthe study to seelycopene protective effect on
celecoxib persuaded renal tissue.

MATERIALS AND METHODS

It is a four weeks study, which was conducted in the
Animal House of BMSI, JPMC, Karachi. 90-120 days

old, forty healthy adult Albino rats of 200-220gm
weight were brought from the Charles River Breeding
Laboratories, Brooklyn, Massachusetts, USA. We
observe their well-being and nutritional behaviors one
week before the commencement of experimental study.
According to the study plan dosage of Celecoxib and
lycopene were given to animals.
We divided the animals into four groups.
+  Group 1: as standard group.
«  Group 2: were given Celecoxib 50 mg/kg orally.
e« Group 3: were given Celecoxib 50 mg/kg +
lycopene 50 mg/kg orally.
«  Group 4: were given lycopene 50 mg/kg orally.
Prior the commencement of experimental study every
animal was weighed and retained in animal house cages
before drug administration. To note behavioral changes
and general conditions all the animals were kept under
observation. They were weighed and sacrificed at the
end of study.
The animals was sedated under ether and then fixed on
a dissecting board. A sagittal incision were given from
manubrumsterni to pelvic bone by scalpel. Another
incision were given at right angle to the previous
incision to get appropriate exposure of thoracic and
abdominal cavity. Kidneys were recognized and
exposed. They were inspected for noticeable change in
pigmentation, contour, and substance. They were
detached and absolute weight was recorded with
sartorious balance. Both kidneys were excised into
longitudinal halves for separate fixative after cleaning
with normal saline. For H & E staining one half was
retained in 10% formalin and the other section for PAS
staining in alcoholic formalin for a day. It was treated
in ascending grades of alcohol (70% - 100%) for
dehydration and cleared in xylene. Paraffin wax was
used for infiltration and embedding and with the help of
rotatory microtome, 4 to 5 microns thick longitudinal
sections were taken and they were fixed on
albumenized glass slides.
By SPSS version 20.0 data was evaluated. One sample
t-test is used for the significance of tissue slides at
40x.P-value < 0.05 was anticipate as statistically
significant.

RESULTS

Groupl: Group lrats were alive and healthy and their
dietary habits as well as response to external stimulus
was usual during the study. The mean value of nuclear
diameter of Group 1 proximal tubular cells was
6.2+0.84um (Figure-1a) (Table-A).

Group 2: Group 2 animals were looking lethargic and
their food consumption was reduced as well as their
response to stimuli was sluggish. The mean value of
nuclear diameter of Group 2tubularcells was
4.2+0.83um. A remarkable decrease in Group
2(P<0.05) in the mean value of nuclear diameter of
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tubular cells was observed as compare to Group
1(Figure-2a& 3a) (Table-A).

Group 3: Group 3 animals seemed relatively healthy
and active. Their response to stimuli was improved as
compared to Group 2 animals as well as food intake
was normal. The mean value of nuclear diameter of
Group-3 proximal tubular cells were 6.0+0.70um.
Group 3 showed a remarkable raise (P<0.05) in nuclear
diameter of proximal tubular cells in comparison with
Group 2 and an unremarkable shrinkage (P>0.05) in
nuclear diameter of proximal tubular cells ofGroup3was
observed as equated to Group 1(Figure-4a) (Table-1).
Group 4: The Group 4 animals were taken to
determine that rather lycopene can produce any changes
in the architecture of renal tissue of rat. The outcomes
of Group 4 was same as Group 1.

Table No.1l: Mean values of nuclear diameter of
proximalconvoluted tubular cells of kidney (um) in
different groups of albino rats

Groups Treatment |Mean value of nuclear
given diameter of proximal
tubules
1 (n=10) ND 6.2+0.84
2 (n=10) Celecoxib 4.2+0.83
Celecoxib
3 (n=10) +Lycopene 6.0+0.70
"Mean+SEM

Analysis of data in the mean nuclear diameter of
proximal convoluted tubular cells in various Albino
Rats groups.

Data comparison P-value
2vs.1 P<0.05**
3vs. 1 P>0.05*
3vs. 2 P<0.05**

Key:
Non-significant”
Significant™
Moderately significant™
Highly significant™
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Figure No.1l: Mean values of nuclear diameter of
proximal convoluted tubular cells of kidney (um) in
different groups of albino rates

Group lanimals on microscopic examination exhibited
usual renal architecture. Proximal convoluted tubular
epithelial cells was shown with regular brush border
and centrally located spherical nucleus. (Fig-1a)

Microscopic examination of Group 2animals showed
apoptosis and dilatation of renal tubules with pyknotic
nuclei, infiltration ofproximal convoluted tubular cells.

(Fig-2a). Microscopic examination of Group 3animals
revealed restoration of renal architecture, slight
dilatation of renal tubules with regular brush border,
centrally located spherical nucleus. (Fig-3a) )

Figure No.la: Photomicrograph normal

showing
cytoarchitecture of kidney normal glomerulus, proximal
and distal renal tubules in control group-1 at 40x

Figure No.2a: H& E stained, 4 um thick section of
celecoxib treated rat kidney (Group-2) shows proximal
convoluted tubules, congested and hemorrhagic slightly
shrunken glomerulus and ballooning of cells (BaC) with
pyknotic nuclei (PykN). (Photomicrograph x 400).
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Figure No.3a: H& E stained, 4 pm thick section of
celecoxib treated rat kidney (Group-2) showing proximal
convoluted tubule (PCT), slightly shrunken glomeruli
(G)and ballooning of cells (BaC) with pyknotic nuclei
(PykN). (Photomicrograph x 1000)
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Figure No.4a: Photomlcrograph showmg preserved
cytoarchitecture of kidney glomeruli has less vacuolation,
brush border of proximal is restored and not as much of
hemorrhage in group-3 (lycopene treated) at 40x

DISCUSSION

Celecoxib is one of the subclasses of ANSAIDs, used
for pain, dysmennorhoea, inflammation, redness, edema
and fever.* Histological examination exhibits apoptosis,
pyknosis, infiltration of mononuclear cells and tubular
dilatation.?

Lycopene is a member of carotenoid family.™ It
possesses antioxidant activity and inhibits cellular
damage because of reactive oxygen species (ROS). Red
colored fruits such as tomato, pink grape fruit and
vegetables contains lycopene.?It contributes in multiple
biological activities such as aging prevention,
anticancerous and anti-inflammatory agent.?*#

Group B animals were sluggish and reduced their body
weight because of cytotoxicity and cell mediated
immune injury which leads to apoptosis and
pyknosis.**Pyknotic nuclei, degenerative and apoptotic
changes were observed in proximal convoluted tubular
cells as described by. 2

Group C animals were healthy just like Group A and
slight body weight is reduced as compared to Group B
because it inhibits production of reactive oxygen
species, thus reduces apoptosis and cellular damage.**®
Group C showed reversal of the renal parenchyma
degenerated changes induced by celecoxib. Lycopene
plays a substantial role in maintaining tissue and
cellular integrity as described by.?"?® who described
that lycopene gives protection to cells against oxidative
damage.

CONCLUSION

This experimental study determined that Group B had
significant decrease in body weight due to apoptosis
with pyknotic nuclei, oxidative cellular damage and
tubular dilatation however Group C exhibited increase
in body weight, reversal of pyknosis and apoptosis. So
this is our suggestion that don’t use celecoxib
frequently and if needed always used it with lycopene
to decrease its adverse effects.
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