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ABSTRACT

Objective: To compare protective efficacy of cinnamon extract and green tea against Bisphenol A induced
histological changes in rat kidney.

Study Design: Randomized control trial study

Place and Duration of Study: This study was conducted at the Department of Anatomy, Islamic International
Medical College, and National Institute of Health, Islamabad from September 2016 to September 2017.

Materials and Methods: Sixty adult male Sprague Dawley rats were divided into four groups with 15 rats in each
group. Control group A rats were given distilled water for 30 days subcutaneously. Experimental group B rats were
administered Bisphenol A at a dose of 30mg/kg/day subcutaneously for 30 days. Experimental group C rats were
given cinnamon at a dose of 200mg/kg/day orally along with subcutaneous Bisphenol A injection. Experimental
group D rats were given green tea orally along with subcutaneous Bisphenol A injections. After dissection right
kidneys of all rats were examined for histological changes.

Results: The histological parameters of rat kidneys were observed under light microscope. These included height of
epithelium of PCT, luminal diameter of PCT, height of epithelium of DCT and luminal diameter of DCT.
Worsening of these parameters from control group was maximally seen in group B. However, both groups C and D
caused improvement in all measured histological parameters but group D displayed more nephroprotection than
group C.

Conclusion: The oxidative stress caused by Bisphenol A has adversely affected kidneys and green tea was found to
be more beneficial in ameliorating nephrotoxic effects of Bisphenol A than cinnamon.
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INTRODUCTION Acute renal diseases then progress to chronic kidney
disease. The consequences related with chronic kidney

Kidney is the most vital component of urinary system  disease (CKD) include loss of nephron resulting in end
which removes metabolic wastes of human body and  stage renal disease leading to early mortality.[*!
conserves fluids and electrolytes.!!] Different disease  Chronic kidney disease also results  from
processes affect histology and function of nephron environmental toxins which cause oxidative stress to
which lead to renal diseases like glomerulosclerosis and the renal tubular cells leading to cell death.[*! Bisphenol
tubulointerstitial fibrosis.[!. A (BPA) is one of them. BPA is a plasticizer, a polymer
of polycarbonated plastics and epoxy resins.>! Research
. shows BPA was greater than 2.2 million metric tonnes
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Natural plant derived antioxidants have been used
extensively as compared to synthetic antioxidants due
to safety, health benefits and consumer suitability.[!
Herbs are increasingly being investigated as adjunct
therapies for CKD. Cinnamomum cassia is a common
species of cinnamon widely distributed in Asia. Many
studies have indicated antioxidative role of cinnamon
against kidney damage caused by various toxins and
diabetes.['% A study on beneficial effects of cinnamon
showed that a dose of 0.5g/kg can be used safely for
medicinal purpose.[*

In addition to cinnamon, green tea (Camellia sinensis)
also protects kidneys due to its antioxidative potential.
It possesses anti-inflammatory and anticarcinogenic
properties as well. It is also protective against renal
injury.l’?l This study was planned to compare the
modulatory effect of cinnamon and green tea
consumption on daily basis to counteract the
nephrotoxic changes caused by BPA.

MATERIALS AND METHODS

Research was carried out on sixty adult male rats of
Sprague Dawley breed. They were selected by simple
random sampling mechanism with balloting method.
Their weight was approximately 250 to 300 grams.
Animals were distinguished into four groups such that
each group had 15 rats. Control group rats were given
Iml of refined water subcutaneously for 30 days. In

group B rats were given 30mg/kg/day BPA,
subcutaneously. Group C rats were given 200mg/kg/
day cinnamon aqueous extract via gavage tube 2 hours
before daily subcutaneous injection of BPA. Group D
rats were given 200mg/kg/day green tea aqueous
extract via gavage tube 2 hours before daily
subcutaneous injection of BPA. Animals were dissected
after 30 days. Kidneys were stripped from disciple
structures and were immediately placed in containers.
Quantitative parameters measured by using image J
software which were height of epithelium of PCT
luminal diameter of PCT: height of epithelium of DCT:
luminal diameter of DCT.

RESULTS

Group-wise distribution of Mean Height of
Epithelium and mean Luminal Diameter in PCT.
Mean of height of epithelium in PCT of group B was
found to be significantly less than group A (p=0.00).
Both group C and D showed increase in this parameter
but it was significantly increased in group D as
compared to group C (p=0.000). Mean of luminal
diameter in PCT of group B was significantly increased
as compared to group A (p=0.00). This diameter was
found to be decreased in both group C and D but group
D showed significant decrease in this parameter as
compared to group C. (p=0.000)

Table No.1: Group-wise distribution of Mean Height of Epithelium and mean Luminal Diameter in PCT

Height of Epithelium in PCT in um Luminal Diameter in PCT in um
Groups | A B C D A B C D
Mean 81.204 24.968 32.109 60.114 121.493 | 140.695 119.399 | 100.622
SEM 1.233 781 .625 2.227 4.788 2.356 2.214 1.505
P value | 0.000* 0.000*
*p<0.05

Table No.2: Showing multiple comparison of the mean Height of Epithelium in PCT and mean luminal
diameter in PCT

Height of Epithelium Luminal Diameter
Groups Mean Difference P value Mean Difference P value
AvsB 56.236 0.000* 19.202 0.000*
AvsC 49.096 0.000* 2.093 0.960
AvsD 21.090 0.000* 20.871 0.000*
BvsC 7.141 0.003* 21.295 0.000*
BvsD 35.147 0.000* 40.073 0.000*
CvsD 28.006 0.000* 18.778 0.000*
*p<0.05

Table No.3: Group-wise distribution of Mean Height of Epithelium and mean Luminal Diameter in DCT

Height of Epithelium in DCT in um Luminal Diameter in DCT in um
Groups | A B C D A B C D
Mean 66.325 20.696 32.024 38.597 134.747 | 139.293 137.615 | 116.691
SEM 5.476 1.056 6.125 1.2033 3.566 2.792 4.444 5.941
P value | 0.000* 0.002*

*p<0.05
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Group-wise distribution of Mean Height of
Epithelium and mean Luminal Diameter in DCT.

Mean of height of epithelium in DCT of group B was
found to be significantly less than group A (p=0.00).
Both group C and D showed increase in this parameter.
Mean difference between group C and D was 6.57
(p=0.685) which was statistically insignificant. Mean of
luminal diameter in DCT of group B was significantly
increased as compared to group A (p=0.00). This
diameter was found to be decreased in both group C
and D but group D showed significant decrease in this
parameter as compared to group C. (p=0.000). (Tablel).

Table No.4: Showing multiple comparison of the
mean Height of Epithelium in DCT and mean
luminal diameter in DCT.

Elgftlﬁglﬁg;‘n Luminal Diameter
Groups Mean P Mean P
Difference | value | Difference | value
AvsB | 45.629 0.000* | 4.546 0.881
AvsC | 34.302 0.000* | 2.868 0.966
AvsD | 27.728 0.000* | 18.056 0.024*
BvsC | 11.327 0.234 | 1.678 0.993
BvsD | 17.901 0.019* | 22.602 0.003*
CvsD | -6.574 0.685 | 20.924 0.007*
DISCUSSION

Comparison of protective effect of cinnamon and green
tea by measuring height of epithelium and luminal
diameter of PCT indicated greater nephroprotection
offered by green tea in measured histological
parameters. Decrease in height of epithelium in group B
was ameliorated both in group C and D but comparison
of both showed that green tea increased epithelial
height more than cinnamon.

Increase in luminal diameter was caused by BPA in
group B. This parameter showed decreased both in
group C and D but group D significantly improved this
parameter as compared to C. Hence all the observed
parameter of PCT indicate that green tea is more
nephroprotective than cinnamon against BPA damage.
In present study the histomorphological alterations in
group B might be due to vulnerability of the enzymatic
systems of tubular membranes to toxins.l*) BPA was
the chief event accountable for necrosis of renal
tubules. Ahmed noticed similar changes in histology of
PCT.*! The alterations in PCT are in line with those
described by Daniela-saveta.[*®]

The study done by Morgan displayed amelioration of
renal parameters of PCT in group C thus reflected
shielding effect of cinnamon against BRA toxicity.
Cinnamon leads in reduction of luminal obstruction and
cloudy swelling of PCT.**I Gehad E .Elshopakey in his
publication inferred that cinnamon aqueous extract
reduced the oxidative stress in Kkidneys initiated by
diclofenac sodium and oxytetracycline.['s! All the above

stated studies supported our results in group C which
depicted substantial amelioration in PCT histology
when compared with group B. In this study green tea
upgraded PCT histology more than cinnamon.

Although ameliorative properties of green tea on
histologicalmorphological changes due to BPA
nephrotoxicity have not been studied but Sardana
utilized green tea against nephrotoxicity caused by
administration of gentamycin. The catechins inhibited
degenerative changes of renal tubules in rat kidney
owing to its antioxidative effects.'7 Wala Ahmad
inferred in his study that green tea improved oxidative
stress related tubular histological changes plus
epithelial detachment and cast formation caused by
bisphenol A.18l

Beneficial properties of green tea on PCT were
reflected by conclusions of Zhou who noticed same
degeneration of PCT, while discovering the protective
effect of EGCG (green tea polyphenol (-)-
epigallocatechin-3-gallate) on obstructive nephropathy.
The electron microscopy revealed that administration of
EGCG in nephropathy exhibited intact basement
membrane of PCT.[*! Ai Peng reflected that the EGCG
ameliorated the tubular damage initiated by immune
mediated glomerulonephritis.?%According to Elzoghby
green improved degeneration of epithelial cells of
tubules caused by organophosphorus insecticide.?4

The proximal tubular necrosis of cyclosporine treated
rats was ameliorated by green tea as stated by Ryn.[?%
Height of epithelium in DCT showed significant
decrease in this study, while luminal diameter showed
significant increase in group B as compared to group A.
Decrease in height of epithelium was ameliorated
significantly both in group C and D. The increase in
luminal diameter of DCT caused by BPA was found to
be decreased both in group C and D.

Present findings of cellular debris in lumen of DCT and
dilatation of DCT lumen in group B are supported by
publication of Ahmed who described cellular debris in
dilated lumen of DCT in BPA treated rats.?4l Study
conducted by Fathy also supported the tubular
degeneration with epithelial cells and hyaline casts in
tubular lumen in fish kidney exposed to BPA.[
Diminution of ATP causing oxidative stress leads to the
necrosis of epithelium of DCT.”®! Tomza in 2018
reported that pre and postnatal exposure to 50ug/kg
body weight of BPA shows enlarged cells lining renal
tubules and decreased lumen space.l?”]

Muhammad showed ameliorative effect of cinnamon
on tubular degenerative changes caused by diabetes,
thus supported the improved parameters in group C.
Mnati proved that cinnamon is protective against
prioxicam induced altered kidney morphology.!
Amelioration of histomorphological parameters of DCT
by use of green tea and cinnamon was due to their
antioxidative properties.
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CONCLUSION

Co-administration of cinnamon and green tea with BPA
reduced the histological damage in proximal and distal
convoluted tubules of nephrons in rats. Green tea is
more effective than cinnamon to combat oxidative
stress induced nephrotoxicity caused by BPA.
Recommendations: In present study we found that
BPA causes nephrotoxic effects in rat kidney. Effects of
BPA on human kidney should be explored with
reference to its accumulation and excretion by human
body. Green tea and cinnamon can be co administered
against BPA nephrotoxicity to observe whether their
nephroprotective effect is additive or not.
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