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1. Introduction

ABSTRACT

The purpose of this study was to look into the effect of nifedipine on

the activity of Leydig cells. reduction by liposomes containing
nifedipine and sodium nitroprusside by measuring the functional
characteristics of Leydig cells in vitro. There were two main groups
created; the first received treatment with regular nifedipine - sodium
nitroprusside , and the second received treatment with liposomally
encapsulated nifedipine - sodium nitroprusside. Nifedipine
concentration was in 20 pl and SNP concentration was in 20, 40, 60,
80, and 100 pl, respectively. A positive control group and a negative
control group served as additional controls.

The results of Leydig cells revealed that nifedipine had a negative
effect on inhibiting the activity of Leydig cells in vitro,
steroidogenesis. It was also discovered that SNP had a positive
stimulatory effect on Leydig cells at low concentrations.

The current study found that liposomes containing nifedipine - sodium
nitroprusside reduced nifedipine negative side effects on leydig cells
and steroidogenesis, while also improving steroid activity in Leydig
cells.

Nifedipine is a highly successful pharmaceutical
compound that acts as a calcium influx
antagonist and is an effective treatment for mild
to severe hypertension and cardiovascular
disease. Nifedipine inhibits L-type calcium
channels, which are voltage-dependent channels
that relax smooth muscle in the vascular system
(among other things), as well as having negative
inotropic and chronotropic effects on the heart.
Calcium channel blockers (CCBs) such as
Nifedipine have also been shown in studies to
reduce male fertility [1] .

Antihypertensive drugs have recently been
added to the list of medications that have been
shown to impair male fertility. Nifedipine and
other calcium channel blockers have been shown
in vitro to have anti-fertility effects, but not in
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vivo [2].

Steroidogenesis is a complex multistep process
for the biosynthesis of steroid hormones from
cholesterol. The testes and adrenal glands are the
primary organs for steroidogenesis in all males.
Steroidogenesis in the testis is restricted to
Leydig cells, where cholesterol is converted to
testosterone, According to recent research,
nifedipine inhibits the process of steroid
formation within Leydig cells and has a clear
effect on fertility in general [3].

Sodium nitroprusside (SNP), a well-known
arterial and venous vasodilator, is used in
clinical practice to lower blood pressure. SNP
was discovered by Playfair in 1849, and Johnson
used it on a patient for the first time in 1922. It
was shown to be both safe and effective when
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given intravenously to patients with severe
hypertension in 1955. It quickly gained
popularity as a fast-acting medication beneficial
to lower intraoperative hypertension, induce
hypotension to reduce surgical blood loss,
decrease afterload, and increase cardiac output in
heart failure after being successfully used as an
intraoperative  antihypertensive  in  1970.
Cardiovascular surgery, hypertensive crises,
heart failure, vascular surgery, pediatric surgery,
and other emergencies are all clinical
applications. This proactive role is played by
nitric oxide [4]. In males, SNP is important for
steroidogenesis,  erectile  function, sperm
capacitation, and acrosome reaction.

SNP also regulates the interaction of Sertoli cells
with germ cells and the maintenance of the
blood-testis barrier [5].

Nanotechnology is one of the most important
modern medical technologies because it
improves treatment efficacy while reducing side
effects. Liposomes, also known as lipid vesicles,
are synthesized artificially by enclosing an
aqueous core within one or more phospholipid
bilayers ranging in size from nanometers to
hundreds of micrometers. Liposomes were
discovered in the 1960s and have since become a
useful tool in drug delivery, membrane science,
and artificial cell synthesis due to their
resemblance to cells and natural vesicles, as well
as their ease of formation, operation, and
modification [6].

Cell cultures are used in pharmaceutical,
medical, and biological sciences. The ethical and
financial limitations of in vivo models drive the
urgent need for a replaceable cell model that is
more closely related to the characteristics of
organisms and can be used for high-throughput
drug screening [7]. This study aimed to remove
the side effects of nifedipine by using the
liposome containing nifedipine and sodium
niroprusside.
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2. Materials and Methods

This study was carried out at the University of
Baghdad-College of Veterinary Medicine
department of Physiology, 'Biochemistry,” and
Pharmacology; the  experimental  design
protocol's ethical database was based on the
authority of lab animal regulatory management.
[8] "standardized guidelines for the care and use
of laboratory animals in research and teaching in
Iragi scientific institutions.

Design of Experiment

The experiment was divided into two parts: the
first was for the preparation of liposome-loaded
NIF-SNP and the second was for the
standardization of the physical and chemical
properties of liposome NIF-SNP. A second part
involves the challenge of liposome NIF-SNP on
cultured leydig cells. As shown in diagram 2.1
and 2.2. The experiment was designed as a
double-blind placebo grouping of Leydig cells
culture strategy to investigate the liposome
containing Sodium Nitroprusside and Nifedipine
for attenuating the adverse effect on the function
of Leydig cells in vitro.

m— Liposome formation
| step2 B Loaded with NIF-SNP
m— Standardization of liposome

isolation of testicular cell from|
10 testis 5 for each g

r Digestion of Testiculat tissues

Leydig cells Isulation,
Purification & culture

.
'.m— Lydige cells challange

Counducting Tests for

Diagram 2.1 Expermintal designs of liposome
preparation , Lydige cells tissue culture and
challanged groups.

challanged leydig cells groups
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Diagram 2.2 : Experimental design & challenge grouping of Leydig cells.

Liposome Preparation

5ml of methanol was added to a glass tube,
followed by 10ml of chloroform added to the
methanol-containing tube. Five minutes were
spent stirring the mixture. Lecithin was added to
the mixture and vortexed for five minutes until
completely mixed. Cholesterol was added to the
mixture and vortexed for five minutes. The
mixture was then stirred with vacuum air using
the vacuum device until the liquid dried and the
liposome was formed, as shown in diagram 2.3
This procedure took between 30 minutes and
two hours.

A mixture

1:2 methanol &
chloroform in glass tube
with stirring the mixture
for 5 minutes.

1:1cholestrol &
lecithin the mixture
was stirring for 5
minutes. Lecithin 0.5
g was added and
~+irring for 5 min

Mix the mixture
by vortex 1500
rpm with vaccum
for 2 hours

scanning the
formated
liposome under
the light
microscope

Diagram 2.3 The protocol of liposome
preparation
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Liposome SNP-NIF
Standardization

FESEM Assay The Field Emission Scanning
Electron Microscopy (FESEM)[9].
TEM Assay The Transmission
Microscopy (TEM) [10].

XRD The X-Ray Diffraction (XRD) Assay [11].
FTIR Fourier-Transform Infrared Spectroscopy
[12]. Zeta potential The stability of a
nanoparticle dispersion was tested using
conventionaland nano-lipid NIF-SNP [13].

The Leydig Cells Culture

Testicular tissue sample preparation: the biopsies
of testes of adult rabbits were collected after
immediate surgical removal of the testicle in the
stem cell lab at the College of Veterinary
Medicine/University of Baghdad, and then the
biopsies were reserved in cold DMEM solution
.The testis was dissected at the midline, the testis
was excised, the Testicular layers were removed
(scrota, tunica vaginalis, and tunica albuginea),
then epididymis dissected along with the last
layer and the testicular tissue was gently excised
and cut longitudinally in two halves as testicular
tissue digestion and separation. The cells were
then counted and their vitality was measured,
after which the cells were incubated, and then
the treatment of the groups was carried out based
on [14, 15, 16].

The Leydig Cell Number

The cells number was determined by adding
50ul of Leydig cell culture into a hemocytometer
and counting under the microscope at 100X ,
The cell number was calculated according to the
following equation [17].

containing

Electron
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Total cells counted

Number of cell's =
Number of boxes scounted

Dilution factor x 10,000

The Leydig Cell Steroidogenesis

Leydig cell steroidogenesis was challenged
aginst NIF-SNP concentration then againts
testosterone concentration. The incubated NIF-
SNP treated Leydig cells 100x106 cells/ml in
Falcon culture plates to activate steroidogenic
function by LH 100 ng/ml. Leydig cells were
harvested and centrifuged at 100g for 5 min, and
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the supernatant layer was stored at -18°C [18].
The level of hormones was measured using the
Copas device; the cobase 411 analyzer is a fully
automated analyzer that uses a patented
ElectroChemiLuminescence (ECL) technology
for immunoassay analysis. The analyzer is
available as a rack or disk sample handling
system achieved in Bashaer Al-Harthiya
Laboratory[19].

3. Results and Discussion
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Figure 3.1 The liposome standrization (A) Zeta potential (B) FTIR (C) XRD (D) TEM (E)

FESEM.
Results (20,40,60,80,100 pl) and NIF in the
Leydig Cell Number concentration of 20 pl, SNP 20 pl, with and
After the treatment and incubation of the  without liposome, the number of cells was

grouped Leydig cells with Liposome containing
NIF&SNP in concentrations of (20,40,60,80,
and 100 pl) versus ordinary NIF & SNP
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calculated using a hemocytometer stained with
trypan blue dye, as shown in diagrams 3.1 ,3.2,
and figure 3.1.
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Diagrams 3.1 The difference in the number of Leydig
cells in groups treated with synergism SNP&NIF
with and without liposome. These results showed the
inhibitory effect of nifedipine while showing the
stimulating effect of SNP. They also showed the effect
of synergism in the liposome and the removal of the
side effect of nafdipine by SNP.liposome containing
NIF&SNP and ordinaryNIF&SNP.

Cell number X 10*

6.08

NIF 20m M SNP20m M

mordinary mliposome
Diagram 3.2 The difference in the number of
Leydig cells in groups treated withNIF, SNP, in
the concentration of 20 pl with and without
liposome. These results showed the inhibitory
effect of nifedipine while showing the stimulating
effect of sodium natroprusside.

Figure 3.1 Leydig cells concentration in different challenged groups . These results showed the
inhibitory effect of nifedipine while showing the stimulating effect of sodium natroprusside. They
also shows the effect of synergism in the liposome and the removal of the side effect of NIF by
SNP liposome containing NIF&SNP and ordinary NIF&SNP

Steroidogenic Activity Test

As shown in diagrams 3.3 and 3.4, the effect of
liposome continuing NIF&SNP on testosterone
concentration of steroidogenic process was
minimized at the significance of (p 0.01) of NIF
adverse effects in testosterone concentration of
steroidogenic process. When compared to the
other groups, NIF treatment resulted in a
significant (p 0.05) decrease in testosterone
concentration.
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Diagram 3.3 the difference in the concentration of
testosterone ng /ml . These results showed the
inhibitory effect of nifedipine while showing the
stimulating effect of sodium natroprusside. They
also showed the effect of synergism in the liposome
and the removal of the side effect of nafdipine by
sodiumnatroprusside liposome containing
NIF&SNP and ordinary NIF&SNP
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Diagrams 3.4 the effect of NIFand SNP with and
without liposome in the concentration of 20 pl on
the concentration of testosterone ng /ml. These
results showed the inhibitory effect of nifedipine
while showing the stimulating effect of sodium
natroprusside.

Discussion

The FESEM image of the liposomes containing
NIF-SNP as shown in Figure 3.1 indicated
spherical like shapes in the submicron size range
The FESEM data showed liposomes surface
aggregated into Polygonal scale-like shapes
ranging in diameter (21.34,26.00 nm). This
result agrees with [20] The quantitative assay
was used to analyze the size and shape of
liposomal by Transmission  Electron
Microscopy(TEM) The examination showed the
for formation of liposomes and their probable
decomposition with the materials used in the
study NIF-SNP. The shape of the liposome
appeared as a spherical bilayer shape consisting
of two layers loaded with the NIF- the imaging
field ranged between (300 — 50 nm) as shown in
Figure 3.1 This agrees with the result found by
[21].

The results of Fourier Transform Infrared (FTIR)
as shown in Figure 3.1 the results of the
examination liposome containing  NIF-SNP,
showed that this may indicate that SNP and NIF
were loaded completely on the liposome and did
not undergo chemical changes during the loading
process. This is agreed with the results found by
[22].

XRD Test results of NIF&SNP showed that the
This may clearly indicate that the encapsulation
process of led to a de-crystallization and
reduction of crystals size and, This may be due
to the effect of the continuous vortex process
during encapsulation this is agreed with the
result found by [23].

The zeta-potential results of the liposome
containing NIF-SNP as shown in Figure 3.1 that
it was more than -30mV about (-74.6 mV),This
may clearly indicate that the NIF-SNP
encapsulated by liposome is stable in structure,
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has little sedimentation and disintegration, and is
also fast-acting, When the zeta potential of a
nanoparticle is between 10 and +10 mV, it is
may be said to be about neutral, however when it
is larger than +30 mV or lower than 30 mV, it is
said to be strongly cationic or anionic. Zeta
potential can indicate a nanoparticle's propensity
to penetrate membranes because the majority of
biological membranes have a negative charge.
Cationic particles typically exhibit more toxicity
due to the breakdown of cell membrane this
agree with [24].

The results of the numbers of Leydig cells
showed a clear decrease in the numbers of
Leydig cells that were treated with NIF in the
concentration of 20ul. The number of cells was
(2.27 = 0.09 X 10* /ml) compared with the
results of the control negative group, whose
result was (6.38 + 1.21 X 10* /ml). This result
indicates the collateral damage of nifedipine, as
it contributed to a decrease in the number of
leydig cells, that is, it may lead to an increase in
opoptosis. This may be due to the oxidative
stress exerted by nifedipine as a calcium-blocker
on Leydig cells. The decrease in the number of
live cells necessarily leads to a decrease in
testosterone secretion, and this result agrees with
that found by [25].

However, the result of liposomes containing NIF
was (4.4 + 0.25 X 10*/ml) compared to the
control positive group (6.77 + 2.12 X 10* /ml).
This may indicate that liposomes reduced the
effect of oxidative stress on Leydig cells and
thus slightly reduced the programmed cell death
[1].

The results of SNP at a concentration of 20ul
showed that the number of cells was preserved,
and there was no clear decrease as it was (6.08 +
1.35 X 10%) and the synargasm result of
liposome countining NIF-SNP 20 pl was (7.35 +
0.25 X 10%, as shown in digrams 4.6 and
4.7.This may clearly indicate that sodium
nitroprusside may abolish the apoptosis-inducing
effect of nifedipine and reverse it by indicating
that NO may up-regulate the expression of
PPARGC1A and its downstream factors through
the cGMP pathway, thereby decreasing
granulosa cell apoptosis as mentioned in [26].

4. Conclusion

This study entitled Eliminating the negative
effects of nifedipine steroidogenesis on rabbit
Leydig cells in vitro by using Liposomes
encapsulated nifedipine - sodium nitroprusside
approved that:

1. Nifedipine has a negative effect on the
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Leydig cells, as it inhibits the activity of Leydig
cells.

2. liposomes have a role in increasing the
effectiveness of treatment and reducing side
effects and improving the integrity of the cell
membrane.

3. Sodium nitroprusside has a positive and
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