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ABSTRACT
Objective: To determine the possible protective effects of cinnamon against fluoxetine impact on the
renal function, lipid profiles and oxidative stress.
Design: Thirty-two males mature albino rats weighing about 250 ± 5 g were divided into four random
experimental groups, control group, FLX group (administered fluoxetine drug), Cin group (administered
cinnamon extract) and FLX+ Cin group for 60 days.
Samples: Blood samples were collected from retroorbital venous sinus for separation of serum for
measurement of kidney function, liver function and lipid profiles. After dissection, the left kidney was
taken for determination of antioxidants and oxidative stress parameters, histopathological evaluation
of changes moreover detection for gene expression analysis of caspase, renin and NRF2 genes.
Procedures: The control group received distilled water only and standard ration. FLX group
administered oral dose of fluoxetine 10 mg/kg Bwt by gavage tube. Cin group administered an aqueous
cinnamon extract oral dose of 50 mg/kg body weight. FLX+ Cin group received fluoxetine at a
concentration of 10 mg/kg body weight and after 30 minutes received an aqueous cinnamon extract at
dose of 50 mg/kg body weight.
Results: Administration of fluoxetine exhibited a higher level of urea, uric acid and creatinine with a
lower level of total protein compared to control group. Administration of Cin alone or with FLX improved
kidney functions in addition to improvement in antioxidant parameters. Marked increase was detected
in FLX group compared to the Cin and Cin+FLX groups. In addition, Administration of cinnamon with
fluoxetine drug for two months leads to a significant improvement in the lipid profiles when compared
to control group. Moreover, there was a significant upregulation (p < 0.05) in the mRNA expression level
of renin and caspase 3 genes in the kidney of FLX and FLX + Cin treated groups when compared to the
control group. Conversely, the expression level of the renal NRF2 was statistically downregulated (p <
0.05) in FLX group counterweight to the control group. Also, there was a marked elevation (p < 0.05) in
the renal NRF2 transcriptional level in Cin treated group. Histopathological pictures of H&E-stained renal
sections showing normal glomeruli and tubules in control group and Cin group. However, tubular dilation
with renal epithelial cells degeneration, necrosis and fibrosis were detected in FLX group.
Conclusion and clinical relevance: Cinnamon is a medicinal plant, when used to counteract the
negative effect of long administration of fluoxetine drug on renal tissue and protect the kidney to
develop renal failure through antioxidant effects.
Keywords: Cinnamon, Fluoxetine, Renal function, oxidative stress, Histopathology and
Renal genes.

1. INTRODUCTION
Depression is the most common mental illness. The
depression could strike all ages, usually characterized by
feeling of sadness, anxiety, insomnia, loss of interest in
pleasure thing, and suicidal idea [1]. According to WHO there
are more than 350 million people and one in ten men
worldwide suffering from depression[2]. Therefore, it is
considered one of the mental disorders which need
immediate proper treatment as early as possible.
Antidepressants and antipsychotics are widely used in the
short- and long-term treatment. Fluoxetine (FLX) is a type of
antidepressant known as an SSRI (selective serotonin
reuptake inhibitor). It is often used in treatment of
depression [3]. It is also used to treat neurological diseases
such as depression and anxiety [4].
[5, 6] demonstrated that fluoxetine is well absorbed after
oral administration, widely distributed, and metabolized

within the liver, and added that, it has an elimination half-life
(t ½) of 24 to 96 hours and its metabolite t ½, norfluoxetine,
ranges between 168 and 360 hours. Therefore, this drug
should be used with caution in patients with decreased liver
function and metabolic activity and [7] declared that
fluoxetine drug may cause the following side effects as
sedation, constipation, blurred vision, and urinary retention
due to its anticholinergic effects.
[8] showed that fluoxetine is effective in treatment of
panic and other anxiety disorders. Clinical observations on
patients with panic attacks have confirmed its effectiveness
and reliability in decreasing panic attacks, depression, fear
and anxiety symptoms. Fluoxetine is mainly excreted in urine
and kidney plays a central role in maintaining homeostasis by
conserving water and electrolytes and by disposing metabolic
waste [5].
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Cinnamon (Cinnamomum zeylanicum) is a traditional
medicine native to India that is widely used. [9]. Cinnamon is
a really essential plant in conventional medication with plenty
of advantages including fats reduction, antibacterial and
antifungal effect in addition to sexual enhancement
ability[10].
Cinnamon is an antioxidant drug that contains aldehyde,
terpenes, cinnamyl alcohol, and safrole compounds that play
an important role in the modulation of stress in obese fasting
people with low blood sugar and has a role in reducing
infertility risk, cardiovascular, inflammatory and oxidative
stress-related diseases [11].
[12] confirmed that cinnamon extract has been improved
reproductive system function and increase spermatogenesis
in rats. Cinnamon contains high concentrations of
antioxidants [13] and so protect hepatic and renal tissue from
toxicity as well as from cancer [14].
[15] demonstrated that oral fluoxetine administration
can cause tissue toxicity such as erectile dysfunction,
hepatotoxicity, and nephrotoxicity, which may be caused by
an excess of free radicals, an inability of the antioxidant
response system, and accelerated lipid and protein
peroxidation.[16] showed that A 14-day therapy with 10
mg/kg fluoxetine was shown to increase oxidative stress
markers in rats. [17] showed that taking 20 mg/day of
fluoxetine hydrochloride for 9 days for depression treatment
resulted in hyponatremia, which causes serious neurological
dysfunction and fluid accumulation inside the body's cells,
especially in elderly people whose bodies are unable to
maintain fluid levels.
To the best of our information, there are not investigations
concerning the renal protective role of cinnamon against
fluoxetine drug in rat. So, in the current study, it explored the
possibility of using cinnamon in reducing fluoxetine side
effects in rat model and detects if cinnamon can be used in
the treatment of these side effects on kidney. It is also aimed
to study the effects of fluoxetine and cinnamon on renal
function through detection of some biochemical parameters
and kidney related genes.

2. MATERIALS AND METHODS
2.1. Ration
A standard commercial ration meets the nutrient
requirements of rats according to NRC was used in this study.
2.2. Chemicals
1. Fluoxetine was obtained as a capsule (20mg) from Misr
Company for Pharmaceuticals, Egypt, then dissolved in 2ml
distilled water to be at a concentration of 10 mg/kg Bwt. And
was administrated dose of 0.2 ml orally for each rat daily by
gavage tube according to [18, 19].
2. Cinnamon was obtained as a capsule (250mg) from
PURITAN PRIDE, INC, Ronkonkoma, NY 11779 U.S.A., then it
was dissolved in 10ml distilled water at concentration of 250
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mg and administrated at a dose of 50mg/kg body weight daily
by gavage tube for 60 days.
2.3. Experimental Animals:
A total number of thirty-two male mature albino rats
weighing about 250 ± 5 g were used in this study. Food and
water were supplied ad libitum. The rats were acclimatized to
the laboratory conditions (Physiology Lab in Faculty of
Veterinary Medicine, Mansoura university) for 2 weeks.
Moreover, a 12 h dark: 12 h light photoperiod was provided.
2.4. Experimental design:
Thirty-two mature male rats were divided into four random
experimental groups (n = 8):
The control group received distilled water only and standard
ration. FLX group received fluoxetine at a concentration of 10
mg/kg Bwt by gavage tube. Cin group received an aqueous
cinnamon extract at a dose of 50 mg/kg body weight [20].
FLX+ Cin group received fluoxetine at a concentration of 10
mg/kg body weight and after 30 minutes received an
aqueous cinnamon extract at dose of 250 mg/kg body
weight. All rats were treated orally according to their group
using a stomach tube for 60 days in all groups during the
period of the experiment.
2.5. Sample collections:
At the end of the experiment, Rats were anaesthetized
by ether cotton soaked and the anesthesia was confirmed by
loss of reflexes and loss of movement. Blood samples were
collected in a plain test tube from the retro-orbital venous
sinus of each rat.
Then, they were left for 30 min to clot and centrifuged
at 3000 rpm after that serum were aspirated by Pasteur
pipette. Serum was stored at –80◦C for further analysis. After
dissection of rats, the left kidney was removed quickly, rinsed
with cold normal saline and was divided into parts and dried
with filter paper. First part was frozen in -80 °C for
determination of antioxidants and oxidative stress
parameters. The second part was preserved in 10% formalin
for histopathological investigation for histopathological
evaluation of changes in the structure of the renal tissues.
The third part was put in eppendorf contained RNA later and
kept at −80 °C for performing quantitative real time
polymerase chain reaction (real-time PCR) test for genes
expression analysis.
2.6. Biochemical Analysis
2.6.1. Kidney function tests (Serum urea, uric acid, creatinine
and total protein)
Urea levels in serum were determined calorimetrically by
using ready kits provided by Diamond, Egypt, according to
[21]. As well as serum levels of Uric acid were determined by
colorimetric method using ready kits provided by Spinreact,
Spain, according to [22]. While, Creatinine levels in serum
were assayed according to the method of [23] using kinetic
kits provided by Human, Germany. Moreover, serum total

N. Hashem et al. 2022

protein concentration were determined using ready kits
provided by Spinreact, Spain according to [24].
2.6.2. Serum lipids profile
Cholesterol, triacylglycerol, HDL and LDL were
measured in rats serum samples from each groups.
Cholesterol was determined calorimetrically by using ready
kits provided by Spinract, Spain according to [24].
Triacylglycerol was determined by enzymatic colorimetric
test using assay kits provided by spinract, Spain according to
[24]. HDL-cholesterol was determined by enzymatic
colorimetric test by using ready kits provided by spinreact,
Spain according to [25] LDL-cholesterol Determined by the
following equation:
LDL-c = Cholesterol – (triacylglycerol/5 + HDL-c).
2.6.3. Oxidative and antioxidative stress biomarkers in renal
tissues
MDA was determined by enzymatic colorimetric method by
using ready diagnostic kits provided by Bio-Diagnostics,
Dokki, Giza, Egypt according to [26]. Super oxide dismutase
activity (SOD) was determined by enzymatic colorimetric
method using ready diagnostic kits provided by Biodiagnostic, Egypt according to [27]. GSH levels were
measured calorimetrically using ready diagnostic kits
provided by Bio-diagnostic, Egypt according to [28].
2.7. Histopathological examination
Renal tissues were kept in 10% formalin. Then,
standard histological technique was applied including dipping
in serial ascending dilution of ethanol. After that, the tissue
specimens were embedded in parafﬁn. The obtained parafﬁn
blocks were sectioned at 4 µm thickness and then the
sections were stained with hematoxylin and eosin (H&E), as
declared by [29].
2.8. Real time PCR of some renal genes
2.8.1. RNA extraction and cDNA synthesis
RNA was extracted from renal tissue of rats using the
QIAamp RNeasy Mini kit (Qiagen, Germany, GmbH) following
the manufacturers' protocol. The integrity and concentration
of the obtained RNA were determined with
spectrophotometeric NanoDrop® ND-1000. The synthesis of
first strand of cDNA from the obtained RNA was achieved
through the use of QuantiTect Reverse Transcription kit
(Qiagen, Heidelberg, Germany) and procedures of the
manufacture were applied.
2.8.2. Quantitative real-time PCR
Quantitative real-time PCR was determined using RotorGene Q cycler (Qiagen, Heidelberg, Germany) by SYBR Green
QuantiTect PCR kits (Qiagen, Germany). Relative expression
of mRNA level was carried for each gene. The sequence of the
used primers was illustrated in Table 1. The reaction mixture
consisted of 12.5 μl of 2x SYBR Green PCR Master mix, 0.25 µl
of Revert Aid Reverse Transcriptase (200 U/µL)
(Thermo Fisher), 0.5 µl of each primer of 20 p mol
concentration (Biobasic, Canada), 9.25 µl of water, and 2 µl
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of RNA template. The reaction was performed in a Strata
gene MX3005P real time PCR machine. The thermal cycling
conditions were: initial denaturation at 94 °C for 15 min for a
number of 40 cycles followed by initial heat activation at 94
°C for 15 s; primers annealing at 55 °C for 30 sec for β actin
gene, 60°C for 30 sec for renin and NRF2 genes, 53°C for 30
sec for caspase 3; finally, elongation at 72 °C for 30 sec. The
relative fold changes in the mRNA expression of the studied
genes were calculated by "ΔΔCt” method stated by [30] using
the following ratio: (2-ct).
2.9. Statistical analysis
The statistical analysis was carried out using the
Analysis of variance (ANOVA) for detection of the effect of
different treatments on the level of the studied variables
under the study, followed by the Duncan Multiple Rang test
(DMRT) for detection of the significances between the studied
groups. Analysis of variance was made using SPSSPC+
computer program (Version, 26) [31].

3. 3. RESULTS AND DISCUSSION
3.1. Effect of different treatments on levels of Urea, Uric acid,
Creatinine and total protein level:
The results of kidney functions were dissipated in
table (2). Fluoxetine induced a significant increase in levels of
uric acid, urea and creatinine in serum p< 0.05 as compared
to other groups. Administration of Cin induced a significant
decline p< 0.05 in serum uric acid, urea and creatinine levels
in groups (Cin and Cin+Flx). In addition, Flx drug induced a
significant decrease p< 0.05 in levels of serum total protein p
<0.05 in Flx group compared to the other groups, rats treated
with Cin alone or with Cin + Flx return to normal levels as
control group.
3.2. Effect of different treatments on Level of MDA, SOD and
GSH among different treatments:
To assess lipid peroxidation in renal homogenate, MDA
was measured as shown in Table 3. Marked increment
(P < 0.05) was detected in Flx group compared to the Cin and
Cin+Flx groups, but there was no significant difference in
comparison with control group. Similarly, no significant
difference was detected between Cin, Cin+Flx as compared to
control group.
Regarding GSH activity marked decline (P < 0.05) was
observed in GSH activity in Flx exposed group as compared to
Cin group, but no significant difference was observed when
compared to control and Cin+Flx treated groups.
Furthermore, no significant variations were detected
between Cin group and Cin+Flx compared to control group.
As well as the results revealed no significant alterations in
SOD levels between control and other all treated groups (p >
0.05).
Table 1. primer sequences of target gene used Real time PCR:
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Target gene

Primers sequences
(5'-3')

β. Actin

References

F: TCCTCCTGAGCGCAAGTACTCT
R: GCTCAGTAACAGTCCGCCTAGAA
F: TGGATCAGGGAAGGTCAAAG
R: CCCTCCTCACACAACAAGGT
F: AGTTGGACCCACCTTGTGAG
R: AGTCTGCAGCTCCTCCACAT
F: CACATCCAGACAGACACCAGT
R: CTACAAATGGGAATGTCTCTGC

Renin
Caspase 3
NRF2
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Table 4: Lipid profiles among different treatment groups.
Groups

[68]
[69]

Choles

TG

HDL

LDL

terol

mg/dl

mg/d

mg/dl

mg/dl

[70]

Control

[71]
FLX

156.67±

227.67±

51.33±

10.37 a

4.63 a

1.86 c

147.33±

204.33±

12.03
Table 2. Levels of urea, uric acid, creatinine and total protein among different
treatments:
Groups

Uric acid
mg/dl

Urea
mg/dl
b

47.00±1.53

Creatinin
e mg/dl
b

0.93±0.09

b

Total
protein
g/dl
5.60±0.06

FLX+Cin
a

Control

3.70±0.32

Cin

5.43±0.62a

55.33±5.84a

1.40±0.25a

5.19±0.15a

FLX

3.20±0.06b

46.33±0.88b

0.93±0.09b

5.69±0.10a

FLX+Cin

3.53±0.26b

48.67±0.67b

1.03±0.07b

5.52±0.25a

FLX: fluoxetine drug
Cin: cinnamon.
Means within the same column of different litter are significantly
different at (P < 0.05)
Means within the same column of same litter are not significant
different at (P < 0.05).

3.3. Effect of different treatments on level of Cholesterol, TG,
HDL and LDL level
The results of lipid profiles were presented in (Table, 4)
cleared that, the level of cholesterol, triacylglycerol (TG) and
low-density lipoprotein (LDL) differ significantly (P < 0.05)
among different treatments groups as compared to control
group. Fluoxetine was induced a significant decrease in level
of cholesterol, triacylglycerol and LDL as compared to control
group. As well as administration of Cin induced a significant
decrease in level of cholesterol, Triglyceride and LDL as
compared to control group.
Table 3. Represents Level of MDA, SOD and GSH among
different treatments.
Groups

Control

MDA

SOD

GSH

U/mg

U/mg

U/mg

33.67±1.86 ab
a

349±7.55 a

4.3±0.2 b

FLX

37.67±1.45

Cin

28.67±1.2 b

357.33±12.44 a

5.47±0.2 a

FLX+Cin

32.33±1.45 b

350.33± 4.84 a

4.9±0.38 ab

FLX: Fluoxetine

321.67±16.17

4.77±0.32 ab
a

Cin: cinnamon

Means within the same column of different litter are significantly
different at (P < 0.05).
Means within the same column of same litter are not significant
different at (P < 0.05).
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Cin

l

b

20.87

b

61.67±
1.76

43.33±9.74 b

b

134.67±

152.33±

63.00±

3.53 d

19.89 d

1.15 a

139.67±

171.67±

61.67±

3.76 c

8.41c

4.91 b

FLX: fluoxetine

52.67±8.19 a

34.33±4.06 d

39.33±4.70 c

Cin: cinnamon

Means within the same column of different litter are significantly
different at (P < 0.05).
Means within the same column of same litter are not significant
different at (P < 0.05).

While there was a significant increase in the level of highdensity lipoprotein (HDL) in Cin group followed by flx and Cin
+ flx groups as compared to control group.
3.4. Effect of different treatments on the relative gene
expression of renin, caspase 3 and NRF2 genes
The quantitative real-time PCR (qRT-PCR) findings
displayed a significant upregulation (p < 0.05) in the mRNA
expression level of renin and caspase 3 genes in the renal
tissues of FLUX and FLX + Cin treated groups of the present
study with respect to the control group (figure 1,2) treated
group counterweight to the control group. Also, there was a
marked elevation (p < 0.05) in the renal NRF2 transcription
level was recorded in Cin treated group (figure 4).
3.5. Effect of different treatments on histopathological
examination of renal tissue
Microscopic pictures of H&E-stained renal sections
(figure 4) showing normal glomeruli and tubules with minimal
interstitial tissue in control group (C) and Cin group (T). Renal
sections from flx group (D) showing multifocal areas of
tubular dilation (thin black arrow), renal epithelial cells
degeneration (dashed black arrow), necrosis (*), interstitial
lymphocytic cells infiltration (thick black arrow) and small
focal area of fibrosis (red arrow). Renal sections from Cin+ Flx
group (T+D) ) showing mild tubular dilation (thin black arrow).
Low magnification X: 100 bar 100 and high magnification X:
400 bar 50.
Fluoxetine is one of SSRIs used in treatment of
depression, with fewer anti-cholinergic side effects, less
toxicity, However, it may be associated with pharmacokinetic
drug interactions, and inhibit the metabolism of other drugs
and increased the risk of adverse effects [32-35].
Furthermore, the kidney is considered one of the most
affected organs by the fluoxetine drug because it is mainly
excreted through kidney in urine [5].
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administration on rat kidney and the possible
nephroprotective effect of Cinnamon against these effects.

b

Figure
Relative
expression
of caspase
gure (1):(1):
Relative
genegene
expression
of caspase
3 gene. 3 gene.
Figure (1): Relative gene expression of caspase 3 gene.

Figure 4. Microscopic pictures of H& E-stained renal sections of four groups
showed multifocal areas of tubular dilation, renal epithelial cells
degeneration with necrosis and small focal area of fibrosis in FLX group as
compared to control and Cin group.

Figure (2): Relative gene expression of Renin gene.

a

b

c

bc

Figure (3): Relative gene expression of NRF2 gene.

The current study investigated the protective effect of
Cinnamon on renal tissue of fluoxetine treated rats. However,
FLX has inevitable side effects such as weight gain,
dyslipidemia, type 2 diabetes and the risk of coronary
vasoconstriction lead to heart attacks [36, 37]. Few studies
have been investigated the FLX effect on renal tissue. For this
purpose, this study payed an attention on the effects of FLX
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Serum creatinine is the most reliable marker of kidney
function where it is produced from the muscle at constant
rate and almost completely filtered at the glomerulus .As well
as , high urea level can indicates kidney dysfunction [38]. In
the current study, FLX treated rats exhibited a higher level of
urea, uric acid and creatinine associated with a lower level of
total protein (TP) as compared to control group. This was
confirmed by upregulation in mRNA expression level of renin
gene. This may be related to deleterious effects of FLX on
renal tissue as histopathological examination of this group
declared degeneration of renal epithelial cell and necrosis.
The mechanism by which fluoxetine induces renal damage is
due to changes in glomerulus and also in tubules which effect
the normal filtration and reabsorption process which may
lead to filtration of RBCs, proteins, electrolytes and casts in
urine [39] . Parallel to these findings, [40] indicated that using
fluoxetine in early pregnancy may be associated with cystic
kidney or kidney agenesis. The results of the present
investigation coincide with the study of [35] who declared
that administration of FLX results in a significant elevation in
urea levels, but creatinine level had not shown a significant
changes. On the contrary the study of [16, 41, 42]. The later
indicated that neither amitriptyline nor fluoxetine caused
significant changes in the markers of renal function, including
concentrations of total protein, urea, creatinine and β2microglobulin.
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In the present study, histopathological findings showed
multifocal areas of tubular dilation, renal epithelial cells
degeneration with necrosis and small focal area of fibrosis in
FLX group as compared to control and Cin group. Moreover,
fluoxetine caused alterations in kidney rats in treated group,
the cortex region showed shrinking of glomeruli, hemorrhage
and dead cells while in the medullary region, thickened wall
of kidney tubules and degeneration of some kidney tubule
epithelial cells were investigated by [43].
Reactive oxygen species formation is a normal
consequence of a variety of essential biochemical reactions.
It is also known that oxygen radicals could be formed in
excess amount in chronic diseases [44]. Therefore, an
adequate range of antioxidative defenses within and outside
the cells, has also been considered to be very important to
offer protection against oxidative damages of cell
components including membrane phospholipids [45].
Considerable attention has recently been focused on some
nutritional factors such as polyphenols that could counteract
oxidative damages and therefore be beneficial through their
antioxidant properties, among plants that contain
polyphenols is Cinnamon that may be of special interest,
since Cinnamon has been documented to be in vitro and in
vivo antioxidant [46-48]. In our study, fluoxetine caused a
significant increase in lipid peroxidation with reduced GSH
activity suggesting oxidative status and deleterious effects of
this reagent [49],while the effects of fluoxetine were
evidently diminished by the combination of cinnamon and
fluoxetine. Verifying the results of the current experiment,
there was a significant downregulation of renal NRF2 gene.
NF-E2–related factor 2 is an essential transcription factor that
regulates an array of detoxifying and antioxidant defense
gene expression. It plays a role in adaptation to oxidative
stress. This remarkable down regulation points out their
exhaustion in removing ROS. These results indicated that the
drug could reduce the antioxidant capacity and cause
oxidative stress. These results were confirmed by our
histopathological findings. Additionally, fluoxetine induces
oxidative stress possibly by the generation of reactive oxygen
species (ROS) [50] which are capable of initiating oxidative
damage to the cell and cause lipid peroxidation as the result
of generation of large amount of free radicals induced by the
drug [49]. This was confirmed by the significant decrease in
antioxidant markers (SOD and GSH) and the significant
increase in MDA as depletion of these markers may be due to
impaired cellular membrane or reduction in some enzyme
activity. It has been documented that the excessive release of
free radicals and oxidative stress can trigger cell apoptosis.
Based on our previous study, caspase 3 gene which is a
marker for apoptosis [51, 52] was overexpressed in FLUX and
CIN treated groups when compared to the control group. This
was attributed to that fluoxetine significantly induced
apoptosis, unregulated extrinsic (activation of first apoptosis
signal protein and ligand (Fas/FasL), and caspase-8) and
intrinsic (loss of mitochondrial membrane potential (ΔΨm)
pathways and increased Bcl-2 homologous antagonist killer
(BAK) apoptosis signaling [53]. In the same line, [54]
Mansoura Vet Med J 23:2 (2022) 31-39
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demonstrated that the antidepressants including fluoxetine
had a potent apoptotic activity in different cell lines. Due to
rapid increase in p-c-Jun levels, Cyt c release from
mitochondria, and increased expression level of caspase-3mRNA. Previous literatures indicated that excess ROS can
impair the mitochondrial membrane permeability, leading to
the expulsion of cytochrome c (Cyt c) in to the cytosol, which,
in turn, attaches to apoptotic activating factor 1 (APAF-1),
resulting in caspase stimulation and, ultimately, apoptosis
[55, 56].
Different underlying mechanisms have been proposed
for fluoxetine side effects in various tissues and organs [57].
Our results affirmed the previous data of [15], who acclaimed
that chronic high dose of fluoxetine raised the levels of MDA
in the serum. It has been stated that the fluoxetine has a
cytotoxic effect when cells expose to pharmacologic
concentrations. Therefore, one could hypothesize that
cinnamon different effects in a dose-dependent manner [58].
Also, the present study confirmed the previously recorded
antioxidant effect of cinnamon in vitro [11] and in vivo [13]
that was indicated by decreased MDA levels and increased
antioxidant enzymes activities. [59] found that Cinnamon
extract exhibited protective capacity against irradiation
induced LPO in liposomes, and quenched hydroxyl radicals
(OH) and H2O2.
In the present study, there was a significant decrease in
cholesterol, TG, LDL and increase in HDL levels after FLX
administration for two months. [60] in their study
showed that ﬂuoxetine can
decrease total
cholesterol and triglyceride level in short term. In
contrast, [61] demonstrated that ﬂuoxetine did n ot
alter the lipid proﬁle of the patients. Moreover, [37]
reported t h a t SSRIs as a group were associated w i t h
hypercholesterolemia. However, our study showed the
opposite effects for fluoxetine. This may be due to the
duration of this study may not be l o n g enough t o show
the chronic effects of the studied antidepressants on lipid
profile.
Since the ameliorative effect of cinnamon toward
fluoxetine mediated oxidative stress and apoptosis and
cellular damage in renal tissue has not been investigated, this
article was planned to study the possible mechanisms of
antioxidant and the anti-apoptotic activity of cinnamon
against fluoxetine drug in renal tissue of rats. This
ameliorative role of Cinnamom extract was reflected from
the restoration of normal control level of antioxidant markers
and mRNA levels of Renin, Caspase 3 and NRF2 in rats
received Cinnamon Administration of Cin alone or with FLX in
this investigation improved kidney functions parallel to
hisopathological findings. Cin and FLX+ Cin groups were
revealed significant declines in serum levels of urea, uric acid
and creatinine, whereas led to a significant increase in TP
compared to FLX group. Corresponding to our results, [62]
declared that rats treated with cypermethrin and Cinamon
(200 mg/kg b.w) for 6 weeks showed significant decreases in
levels of creatinine and urea and an improvement in the
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histological structure of the kidney. [38] declared the safety
of Cinamon administration at dose for1.5 ml for 30 days in
Type2 diabetes.
Cinnamon is extensively used in folk medicine due to its
high content of natural antioxidants. [63] announced that the
protective
action
of
Cinnamon
extract
against renal oxidative injury is due to its positive role on the
antioxidant enzymes and inhibitory action on ROS synthesis
and revealed that the great content of polyphenolic
substances in Cinnamon extract qualified it to serve as a
nutritional supplement of natural antioxidants. Similarly,
previous researchers have recorded the antioxidant action of
Cinnamon in vitro and in vivo [11, 13]. The antioxidant activity
of Cin may be attributed to its phenolic and flavonoids
components, which act as free radicals scavengers, redox
active transition metal chelators, and enzyme modulators
[64]. Moreover, former investigators have declared that Cin
exerted an anti-inflammatory action in different organs via
inhibiting the expression of inducible nitric oxide synthase
(iNOS) and COX-II [65, 66]. In addition, our findings indicated
that administration of Cinnamon and fluoxetine drug for two
months leads to a significant improvement in the lipid profile
as compared with control group. [10] showed that Cinnamon,
had a role in reducing cholesterol, LDL, and TG levels in
subjects with type 2 diabetes by different mechanisms such
as improved insulin sensitivity and increasing the activity of
antioxidant enzymes. [67] demonstrated that Cinnamon had
antioxidant activity by removal of free radicals and inhibition
of 5-lipoxygenase enzyme in addition to decrease lipid
peroxidation and increase total antioxidant power as
mentioned by [58].
4. CONCLUSION
Cinnamon exhibited positive protective effect against
negative effect of fluoxetine drug after 60 days of
administration shown by its marked improvement on kidney
and liver function. This improvement may be due to its ability
to increase activity of antioxidant parameters. Fluoxetine
drug shouldn’t be used for long time to avoid its side effects
on our health. Further research on fluoxetine is necessary to
detect more and more about dose and duration of
administration dependent effect.
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