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Abstract

Naproxen drug—polymer nanocomposite was prepared by condensation polymerisation, as reported
in the medical literature. The molecular docking of the nanocomposite drug with amino acids within
the 1TUPT protein inside kidney cancer cells was studied.

Biochemical changes were studied by measuring the level of urea in the blood serum
according to the method mentioned in the kit, and the level of creatinine was also measured according
to the method mentioned in the kit .Biochemical changes were studied by taking 15 male white rats,
whose average age ranged between 11 and 12 weeks, and whose weight ranged between 120 and 150
grams. They were placed under appropriate conditions in terms of temperature, the lighting period
was 12 hours a day, and they were well ventilated. They fed special fodder, and they were provided
with water. The white rats used in the experiment were randomly divided into three groups. The first
group was given sodium chloride as a physiological saline solution orally and was considered a
control group. The second and third groups were dosed with Naproxen drug and the nanocomposites-
Naproxen drug, respectively, at a concentration of 51 mg/kg for 14 days .

The results concluded that some of the effects of biochemical parameters on serological and
pathological changes in the Kidney were obtained as a result of the use of loaded Naproxen drug on
nano co-polymer.
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Introduction

Nanotechnology is one of the most promising technologies used by scientists to develop
pharmaceutical innovations that transform the way medicine is practised and how many diseases are
treated. Nanomedicine is starting to show signs in new and persistent ways that will improve human
health and lengthen lifespan [1, 2].

One of nanomedicine's most crucial tasks is making novel medications with greater advantages and
fewer adverse effects. Nanotechnology could provide new medication delivery methods in several
fields, including health sciences [3].

Large molecules known as polymers are composed of numerous tiny units known as monomers
[4]. There has been a great interest in the polymeric materials used to deliver drugs inside the human
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body (their degradation) because of their applications in medicine, such as the use of biodegradable
polymers from renewable sources, which decreases the toxicity of their therapeutic efficacy, and the
usage of industrial polymers, as well as many medications' problems with limited solubility and other
issues [5-7].

Currently, there is a need for biopolymers with a variety of characteristics unique to biological
applications. Since some biopolymers elicit an immunological response in the body that can be
avoided by employing an appropriate synthetic biopolymer, synthetic biopolymers offer a lot of
potential in biomedical applications [8-11]. Although nanoparticles possess unique physical and
chemical properties that make them useful for many industrial and medical applications, there are
still some health risks and concerns due to their uncontrolled use and the toxicity associated with
nanocomposites [12]. The effect of nanoparticles on human health and the environment has received
very little attention. Since the primary factors influencing the toxicity of nanoparticles are thought to
be their chemical makeup, particle size, shape, and surface chemistry, nanotoxicology currently lacks
the knowledge essential to assess these dangers accurately [13]. The use of nanoparticles in
biomedicine and other fields is accompanied by various safety issues [14-16].

Potential consequences of nanoparticles on distant organs are one area of worry. Despite the fact
that this is something that nanoparticles can do, through biological barriers, it enters reproductive
tissues and may harm a variety of cells. For instance, it may decrease sperm count, viability, and
function, as well as interfere with fetal development [17]. Naproxen is an NSAID anti-inflammatory
drug, and it is one of the most widely used therapeutic agents. Naproxen is used for non-steroidal
anti-inflammatory drugs pain, such as toothache and headache. Despite its widespread use, it causes
serious toxicity that includes severe gastrointestinal disorders, hepatotoxicity and renal [18].

For all of the above, our current research indicates and confirms that the use of Naproxen drug
nano compacts and its accumulation over time also lead to the appearance of symptoms of toxicity
in the kidney tissues and thus to kidney cancer in white rats.

Materials and Working Methods
Equations 1 and 2 show that a nanopolymer-naproxen drug composite was prepared according to
the method reported in the literature [19, 20].
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Molecular docking of the prepared nano polymer-Naproxen drug with amino acids within a
protein (lupt) was studied [21].

In this experiment, the biochemical and histological changes were studied by using 15 male
white rats, with an average age ranging between 11 and 12 weeks and weights ranging from 120 to
150 grams. They were placed under appropriate conditions in terms of temperature, and the lighting
period was 12 hours per day. They were well ventilated, fed special fodder, and provided with water.
The animals were left to acclimatise for a week.

Animals were randomly distributed into three groups equally, each group included five male rats,
and the duration of the experiment was 14 days. These groups are as follows:
1. The first group consisted of (5) rats, who were given a physiological saline solution and considered
a control group.
2. The second group of (5) rats that were dosed at 51 kg/mg orally for 14 days with pure Naproxen
drug.
3. The third group of (5) rats that were dosed 51 kg/mg orally for 14 days with nano composite drug..

Animals were anesthetized using anesthesia (chloroform) to be anesthetized by breathing, then
blood (5 ml) was withdrawn from the heart directly by stabbing the heart to obtain the largest amount
of blood for biochemical tests, and then placing blood samples in test tubes free of any substance
Anticoagulant and placed in a centrifuge to separate blood serum at a speed of 4000 revolutions/min
for 15 minutes. The serums are kept in the refrigerator to complete the biochemical measurements.

The level of urea in blood serum was measured according to the method mentioned in the kit.

Enzymatic determination of urea according to the following reaction:
Urease

Urea+H20—>2NH3 + COZ

GLDH
2NH; + 2 — ketoglutarate + 2NADH — L — Glutamate + 2NAD? + H,0

Results And Discussion
Molecular Docking of Naproxen Drug Nanocomosites

Table 1 shows the binding energy of Naproxen drug nanocomosite with the amino acids within
the (1upt) protein present in the cancer cell, as well as the lower and upper limits (RMSD). As for
the Figure 1; showing the association of drug nanocomosite, with the amino acids contained in the
protein of the cancer cell, where it is linked to the amino acid lysine (Lys), which bears the serial
number (D:2180), as it is linked by a bond with the drug by a bond alkyl is pink in color. It also binds
with the drug by a ketone bond, which has an orange color, in addition to that it binds with the drug
with the amino acids Valine (Val), which carries the serial number (C:53) and Asparagine (Asn)
which carries the serial number (C:52) which is hydrogen bonded and green in colour. As for the rest
of the amino acids that appeared in light green, they bind with the protein by VanderWaals bond
(Gly-GIn-Glu-Phe-Pro-Thr-Tyr-Lys-Ile-Ser-Arg).
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Table 1: Binding energy of Naproxen drug nanocomosite with the amino acids within the

(1UPT) protein
. Binding Affinity
Ligand (kcal/mol) Mode | RMSD lower bound | RMSD upper bound
1upt_NOVL.cdx_uff E=1607.39 -6.6 0 0 0
1upt_NOVL.cdx_uff E=1607.39 -6.4 1 1.171 5.908
1upt_NOVL.cdx_uff E=1607.39 -6.4 2 17.634 22.362
1upt_NOVL.cdx_uff E=1607.39 -6.3 3 15.582 19.372
1upt_NOVL.cdx_uff E=1607.39 -6.2 4 50.373 55.296
1upt_NOVL.cdx_uff_E=1607.39 -6.2 5 1.456 6.188
1upt_NOVL.cdx_uff E=1607.39 -6.2 6 16.352 21.189
1upt_NOVL.cdx_uff E=1607.39 -6.2 7 16.44 20.683
1upt_NOVL.cdx_uff E=1607.39 -6.2 8 15.274 20.86
1upt_NOVL.cdx_uff E=1607.39 -6.2 9 16.44 20.683
[] bs welcome =] 1upt [2%] NOVL.cdx_uff E=1607.39_out -0 Elw@ = e
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Figure 1: Association of Naproxen drug nanocomposite, with the amino acids contained in
the protein (1UPT) of the cancer cell

Biological Effect Study

The results of the study showed in Table 2, that there was no significant difference in the level of
urea in the group of Naproxen drug concentration of 51 Kg/mg compared to the control group. There
was a significant increase (P < 0.05) in the group of nano polymer Naproxen composite-Naproxen
compared to the control group, where a significant increase (P<.0.05) was found in the urea level of
the nano polymer-Naproxen group compared to the Naproxen group. Also, the results of the study
showed in Table 2, that there was a significant increase (P < 0.05) in the level of creatinine in the
group of Naproxen drug concentration of 51 Kg/mg and the group of nano-Naproxen compared to
the control group, and a significant increase ( P<0.05) in the Naproxen nano polymer composite
group when compared with Naproxen drug.
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Table 2: Effect of Naproxen drug and Naproxen drug nanocomposite respectively, on the
levels of urea and creatinine in the blood serum of white male rats

Norm | Urea (mg/dl) | Creatinine (mg/dl)
Groups

Control 1.03 £31.6 0.010 £0.470

A A
Naproxen drug 1.01 £37.0 0.016+0.762

A D
Naproxen drug nanocomosite | 1.88 +44.6 0.013+0.838

C E

L.S.D 5.60 0.066

Rate + standard error
Different capital letters in the vertical direction indicate significant differences, P < 0.05.

Results of the current study agree with a study [22], that showed the clear effect of non-steroidal
anti-inflammatory drugs in male albino rats, as they work to inhibit the formation of prostaglandins
in the kidney and this works to reduce blood flow in it, which may lead to an increase in the serum
level of urea and creatinine or the reason may be due to the fact that non-steroidal drugs work to
retain water and salts in the kidneys and reduce urine excretion.

As for a study [23], it was shown that the cytotoxic effects of nanoparticles are caused by a large
increase in reactive oxygen species ROS and depletion of antioxidant enzymes, as the treatment of
mice orally with different concentrations of nanoparticles showed signs of inflammation in the liver
and kidneys and DNA damage. It was proven that oxidative stress is the mechanism Responsible for
the effects that appear in the cells. There may be other reasons such as the physical properties of
nanoparticles such as surface charge and the nature of the surface of the particles and their solubility
in water.

The current study is one of the very few studies that dealt with drug tolerance in nanopolymers
and their effect on histopathological parameters, so we mention here what was collected from the
sources in interpreting the obtained results.

A study indicated that non-steroidal anti-inflammatory drugs (NSAIDs) stimulate the renin-
angiotensin system, leading to acute renal failure by inhibiting the formation of prostaglandins and
an increase in serum urea and creatinine levels [24]. It can also be explained by the high levels of
haemoglobin and keratinine in the blood serum due to the inhibition of cyclooxygenase enzymes,
which impairs glomerular filtration, which is one of the causes of renal failure [25]. Naproxen causes
damage to the kidneys, and repeated doses may cause severe injuries. Either light or single doses do
not threaten the patient’s life and have less effect on the kidney tissue. Approximately 1-5% of
patients who take NSAIDs develop nephrotoxic syndromes. Miscellaneous calls for a doctor's review
[26]. Fortunately for the patient, when the doctor discovers the negative effects of these drugs, he
prevents the patient from taking them based on the laboratory or histological results that are available
to him [27].

Among the reasons that are taken into account and that indicate the negative effects of these drugs
is the presence of a type of prostaglandin 12 that can be synthesized inside the glomerulus and
interstitial cells located in the medulla of the kidney, works to reduce the initial resistance of blood
vessels and redistribute blood flow from the renal cortex to the nephrons, drugs Non-steroidal anti-
inflammatory drugs block the production of this type of prostaglandin, which reduces blood supply
to nephrons and causes acute ischemia [28].

Conclusion
From the above, our research concludes that excessive repeated use of the Naproxen drug-polymer
nanocomposites leads to the accumulation of toxins in the blood, Serum, and kidneys of albino rats.
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Thus, disruption of the functioning of these two vital systems and kidney cancer will result, as shown
by the results we obtained in molecular docking.
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