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ABSTRACT

Introduction: Dapoxetine is a novel therapeutic agent employed in treating specific diseases.
However, its potential impact on renal excretion processes has yet to be thoroughly investigated,
necessitating further exploration in this study.

Objectives: This research aimed to assess the effects of dapoxetine on renal function and explore
any potential disturbances in kidney excretion processes.

Materials and Methods: In this study, 32 male Albino rats weighing between 200-250 g were
utilized. The rats were randomly divided into four groups. Group one served as the control and
received a normal diet, while groups two to four were administered dapoxetine through gavage
at doses of 1 mg/kg, 2 mg/kg, and 4 mg/kg, respectively. The study evaluated blood urea nitrogen
(BUN), and serum creatinine levels and examined renal pathological changes in the rats.

Results: The results demonstrated a significant increase in average BUN levels in group four
compared to other groups (P <0.001). For creatinine, group three displayed higher levels compared
to other groups. However, the difference was not statistically significant (P>0.05). Importantly,
no indications of apoptosis, necrosis, edema, hydropic degeneration, or glomerular changes were
observed in any of the renal cells from the rat groups.

Conclusion: Dapoxetine administration led to changes in BUN and creatinine levels; however, it
did not adversely affect the renal cells’ pathological outcomes. These results suggest that dapoxetine
could be considered for use in the future treatment of certain diseases, considering its minimal
impact on renal function. Further investigations and clinical trials are warranted to corroborate
these findings and inform medical decision-making.

Implication for health policy/practice/research/medical education:

Dapoxetine demonstrated no adverse effects on renal cells, indicating its potential safety for use in the treatment of certain
diseases. However, it is important to consider the dose-dependent increase in blood urea nitrogen (BUN) with increasing
dapoxetine dosage. Nevertheless, the absence of pathological changes in renal cells suggests that dapoxetine may offer a viable
option for future treatments with minimal kidney-related side effects.

Please cite this paper as: Akhavan Rezayat A, Amirabbas Asadpour A, Boroumand-Noughabi S, Kabiri M, Ghafarian Baghaei
Moghadam E, Nough Javazm A. Investigation of the effects of oral dapoxetine on kidney function and histopathologic changes
in male rats; an animal study and future perspectives. ] Nephropharmacol. 2024;13(1):e10633. DOI: 10.34172/npj.2023.10633.

Introduction

Recently, dapoxetine, a family of selective serotonin
reuptake inhibitors (SSRIs), has been conducted to treat
many diseases, including premature ejaculation (1). The

administration of this medication comes with challenges,
since there is not enough evidence regarding its mechanism
and side effects (1,2). On the other hand, in some cases, it
is necessary to be used for the treatment of patients for a
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long period. Like other medications, dapoxetine may have
a series of effects on body cells and tissues in the short and
long-term periods (3,4).

According to recent evidence, dapoxetine does not
affect creatinine clearance. However, in other studies,
exacerbation of clinical symptoms has been reported
in patients with severe kidney impairment who use
dapoxetine. On the other hand, considering that it is
metabolized in renal and hepatic cells, this medication
may impact renal function (5,6).

Objectives

This research aimed to assess the effects of dapoxetine on
renal function and explore any potential disturbances in
kidney excretion processes.

Materials and Methods

Animal design procedure

In this study, 32 male albino rats with a weight between
200-250 g were evaluated. The rats were obtained from the
animal center related to Mashhad University of medical
sciences. The rats were randomly divided into four groups.
The administration of each group was as follows. The first
group was the control group; they were only fed a normal
diet.

Groups two to four were gavaged with dapoxetine in
doses of 1 mg/kg, 2 mg/kg, and 4 mg/kg, respectively. The
duration of the intervention for all four groups was 70 days
and dapoxetine was administered to rats through gavage.
After the end of the experimental period, the rats entered
the deep anesthesia phase using ketamine (87 mg/kg)
and xylazine (13 mg/kg) for sampling. The blood sample
was drawn from the heart to prepare serum for the test.
Additionally, under sterile conditions both kidneys were
removed from the body for histopathological examination
and they were sent to the laboratory in a tube containing
10% formalin.

Evaluation of BUN and creatinine

The samples obtained from the heart blood were collected
in microtubes. After centrifugation at 2000 rpm for

Table 1. Evaluation of BUN and serum creatinine level in the studied groups

2 minutes, serum was extracted and used to measure
the level of blood urea nitrogen (BUN) and creatinine.
These two factors were measured by clinical assay in the
laboratory.

Hematoxylin and eosin stain

After preparing renal tissue, they were fixed using 10%
formalin. After dehydrating, they were embedded in
paraffin. Through microtome, 4-pm transversal sections
were prepared from paraffin blocks. Finally, the samples
were deparaffinized using xylenes. The samples were
stained with hematoxylin and eosin (H&E) and examined
with a light microscope.

Statistical analysis

Data analysis was conducted using SPSS version 22
software. The results were reported as mean + SD. One-
way ANOVA and chi-square tests and also Tukey test were
conducted to evaluate the differences between the groups.
Besides P<0.05 was considered a significant level.

Results

Evaluation of BUN and serum creatinine in groups
Table 1 shows that the average BUN in group four was
significantly higher (P<0.001) compared to other groups.
On the other hand, the average BUN in group two and
group four was higher than in group one, however there
was no significant relationship (P>0.05). Additionally,
the results indicated that the average serum creatinine in
group three was higher compared to other groups, but the
difference was not significant (P>0.05).

Evaluation of congestion in the studied groups
According to the results, rats in groups one and three
exhibited moderate levels of congestion, whereas in groups
two and four, 75% showed moderate levels, 12.5% showed
mild to moderate levels, and another 12.5% showed mild
levels (P = 0.487) (Table 2).

Evaluating the effects of dapoxetine on renal cells
Based on the results, there was no evidence of apoptosis,

Variable Group Meant SD P value® P value®
Group (1) 44.87+1.24 -
Group (2) 45.75+4.43 0.916

Bun (mg/dL) <0.001
Group (3) 42.37+0.74 0.273
Group (4) 49.12+2.74 0.020
Group (1) 0.80+0.06 -
Group (2) 0.80£0.05 0.999

Creatinine (mg/dL) 0.053
Group (3) 0.87+0.05 0.086
Group (4) 0.80+0.03 1.000

2Tukey post hoc test: comparison of the mean in the control group with other groups.

® One-way ANOVA: comparison of the means in all groups.
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Table 2. Assessment of congestion in the groups under study

Variables Group (1) Group (2) Group (3) Group (4) P value
Mild 0 (0%) 1(12.5%) 0 (0%) 1(12.5%)

Congestion Mild to moderate 0 (0%) 1(12.5%) 0 (0%) 1(12.5%) 0.487
Moderate 8 (100%) 6 (75%) 8 (100%) 6 (75%)

necrosis, edema, hydropic degeneration, or glomerular
changes in any of the renal cells from the groups of rats
(Figure 1).

Evaluating the presence of hyaline cast in the renal cells
The results showed that no hyaline casts were observed
in group one, while hyaline casts were observed in the
two mice (25%) belonging to groups two and four. In
contrast to the previous groups, only one mouse (12.5%)
in group three showed hyaline casts. However, statistically
no significant correlation was found between them (P =
0.715).

Evaluation of lymphocyte infiltration into renal cells
Based on the results, it was determined that no lymphocyte
infiltration was observed in the control group. In group
two lymphocyte infiltration was observed in the pelvis of
one rat and the medulla of another rat. In groups three and
four lymphocyte infiltration was observed in the pelvis
area in 2 and 1 rats, respectively. However, no significant
correlation was found between them (P=0.511).

Discussion
Dapoxetine has recently been used as a new drug to treat
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some diseases (7). It has been demonstrated that the
metabolism of dapoxetine occurs through the P450 and
CYP2D6 series of cytochromes present in the kidneys and
liver (8). The results have shown that cytochromes are the
main enzymes involved in the metabolism of dapoxetine.
It is primarily eliminated by urine. Based on this evidence,
prescribing dapoxetine for patients with renal dysfunction
is prohibited (5,9).

In the present study, the effect of dapoxetine on BUN
and serum creatinine was different. According to the
results, as the dose of dapoxetine increased the average
BUN also increased. It was also found that the mean serum
creatinine level was higher in group three compared to
other groups.

Previous studies have shown that the use of SSRIs in
patients can increase the risk of dialysis. Considering that
renal cells are one of the main sites for the metabolism
of SSRIs, it can be expected that their administration
in patients may lead to side effects including renal
dysfunction (10). So far, limited studies have been
conducted on the effects of dapoxetine on renal function
and there is little information in this area. Based on the
results of the present study, the use of dapoxetine may
affect renal function. Accordingly, increasing the dose of

Figure 1. High power view of kidney tissue of 1 mg (A), 2 mg (B), and 4 mg (C) treated rats as well as control rats (D), which shows similar findings including
normal appearing glomerulus and tubules and moderate congestion. (E), Low power view of the kidney of 1 mg treated rat which shows a simple kidney
cyst. (F), High power view of the kidney of 2 mg treated rat which shows a focus on lymphoid infiltration in the cortex (H&E x100).
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the drug can potentially disrupt renal function.

In this study, pathologic evaluations of kidney cells
were conducted for the first time. The results showed
that no pathological processes involving apoptosis,
edema, necrosis, and glomerular changes were observed
in the renal cells. Additionally, the results of this study
demonstrated that very small numbers of hyaline
casts were observed in rats of each group; however, no
significant correlation was observed (P>0.05).

The presence of hyaline casts is a non-specific finding
in patients. In other words, their presence may be related
to different reasons. However, it has been demonstrated
that severe disturbance of renal function, including
glomerulonephritis can increase the number of hyaline
casts in the urine of patients. This study showed that the
number of hyaline casts in the pathology results was very
low, which was almost within the normal range (11,12).

Moreover, it was found that lymphocyte infiltration was
more common in group three compared to other groups;
however, no significant correlation was observed among
them (P>0.05). The evidence suggests that drugs related
to the SSRIs family have been recognized as immune
system regulators. These drugs suppress the activation
of immune cells, especially T cells, and prevent the
production of inflammatory mediators. It seems that the
administration of dapoxetine may impact regulating the
immune cells and preventing lymphocyte infiltration into
renal cells (13,14).

Conclusion

In general, dapoxetine can affect BUN and creatinine
levels; depending on the dosage, it may increase them.
However, it does not affect pathological processes such as
apoptosis, necrosis, edema, and glomerular changes in the
renal cells.

Limitations of the study

This study was not conducted on human samples. In
addition, it would have been better to investigate different
doses of the drug and compare it with other drugs of the
SSRI family.
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