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e -ISSN: 2664-2786 Overuse of analgesics, particularly readily available

over-the-counter (OTC) medications like acetaminophen,
aspirin, and other non-steroid anti-inflammatory drugs
(NSAIDs), contributes to a worldwide problem of analgesic

Article inf ti
e intormation misuse in both developed and developing nations. NSAIDs

Received: 2/3/2025 are a necessary choice for managing pain because they
Revised: '2 4/4/2025 target the cyclooxygenase enzyme (COX) pathway, which
Accepte.d° 4/5/2025 is central to both inflammation and pain signaling. They

work by targeting two cyclooxygenase enzymes COX-1 and

. . COX-2, which reduces the production of prostaglandins
DOIL: 10.33899/rjs.2025.189199 (PGs). The clinical utility of these agents is limited by their
potential to induce adverse effects, notably acute kidney
corresponding author: injury' (AKI), which may contr‘ibute to the development of
Baraa J. Taha chronic kidney disease (CKD) in severe or prolonged cases.
Baraa 23<cn00/ Renal function is susceptible to alteration by NSAIDs via
inhibition of COX-1 (regulating renal hemodynamics and
glomerular filtration rate) and/or COX-2 (mediating sodium
and water excretion).

This study aimed to investigate the effect of analgesic
medications, including Voltaren (diclofenac), Profen
(ibuprofen), and Panadol (paracetamol/acetaminophen), on
kidney function, specifically assessing creatinine, urea, and
uric acid concentration. Sixty participants were enrolled in
the study and divided into four groups of 15 individuals
each: 15 individuals taking Voltaren, 15 individuals taking
Profen, 15 individuals taking Panadol, and 15 individuals
not using any analgesic medications, who served as the
control group.

There was a significant increase in concentration of
each of urea, uric acid, creatinine after four months of
having the drugs that mention above compared with control

group.
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INTRODUCTION

In 2020, the international association for the study of pain (IASP) describes pain as an
unpleasant sensory and emotional experience associated with or similar to that resulting from
potential or actual damage (Raja et al., 2020).

Pain perception results from a complex interplay of sensory neuron activation,
electrochemical signal transmission along neural pathways, and central processing in higher brain
regions, this experience is subject to modulation by stimulus characteristics (intensity, duration),
emotional state, and contextual factors (Alorfi, 2023b). Analgesics, commonly referred to as
painkillers, are pharmaceuticals employed to alleviate pain, these agents are broadly classified into
two categories: opioid (narcotic) and non-opioid (non-narcotic), opioid analgesics, derived from
opium alkaloids, are indicated for the management of pain ranging from mild to severe, these
agents exert their analgesic effects by interacting with opioid receptors within the central nervous
system, non-opioid analgesics encompass acetaminophen (paracetamol) and non-steroidal
anti-inflammatory drugs (NSAIDs), these agents are readily available as over-the-counter (OTC)
medications, their mechanism of action involves modulation of both peripheral nerve receptors
and the central nervous system (Hanifah et al., 2020). NSAIDs constitute a pharmacotherapeutic
class approved by the U.S. Food and drug administration (FDA) for their antipyretic, anti-
inflammatory, and analgesic properties (Shekelle et al., 2016).The mechanism of action of
NSAIDs, as determined by John Vane in 1960 through in vitro experimentation, is the inhibition
of the cyclooxygenase (COX) enzyme, which plays a pivotal role in prostaglandin biosynthesis
(Sohail et al., 2023).The metabolism of prostaglandin H2 yields five primary prostaglandins,
among which are thromboxane A2(TXA2), a potent inducer of platelet aggregation and
subsequent thrombus formation within platelets, and prostacyclin (PGI2), a vasodilator that exerts
inhibitory effects on platelet aggregation within the endothelium, two distinct cyclooxygenase
(COX) isoenzymes, designated COX-1 and COX-2, are commonly identified, COX-1 exhibits
constitutive expression and plays a physiological role in gastric mucosal protection against gastric
acid and in the biosynthesis of TXA2 by platelets, in contrast, COX-2 is predominantly inducible
by inflammatory mediators in a broad spectrum of tissues and is associated with inflammatory
processes; however, constitutive expression of COX-2 has been observed, contributing to
physiological functions such as renal physiology, reproductive function, bone resorption, and
neurotransmission (Kasturi et al., 2019). Voltaren active ingredient is diclofenac, which is an
FDA-approved drug for managing acute and chronic pain associated with inflammatory
musculoskeletal conditions, including osteoarthritis, rheumatoid arthritis, and ankylosing
spondylitis (Tampucci et al., 2019). Diclofenac, an NSAID, is derived from phenylacetic acids
(Alfaro, 2023). Diclofenac sodium yields analgesic, anti-inflammatory, and antipyretic effects
(Zhang et al., 2024). It has been accessible to consumers as an over-the-counter (OTC) drug since
its approval in 1988 (Elnashar et al., 2024).

Profen is a drug in which active ingredient is ibuprofen is and widely available over the
counter pain reliever that is also effective at reducing inflammation and fever, it is classified as an
NSAID and is derived from propionic acid (Zoubek et al., 2020). Ibuprofen is prescribed
commonly in conditions like osteoarthritis, rheumatoid arthritis, juvenile idiopathic arthritis, and
acutely painful musculoskeletal conditions (Ershad et al., 2024).

Panadol which is also an analgesic drug, and the active ingredients is paracetamol (Waris et
al., 2017). It is known as paracetamol in many countries and it is common, widely available
analgesic and antipyretic drug that has been in use for decades (Jaeschke and Ramachandran,
2024). As a safer analgesic, it is commonly used alone or in combination with other medications
(Alhfidh and Othman, 2022). Paracetamol in adults is used for the management of various types of
acute painful conditions that include headache, musculoskeletal pain, period pain, osteoarthritic
pain, back pain, dental pain also for the management of postoperative pain (Ayoub, 2021). The
medication works by inhibiting the production of prostaglandins in the central nervous system, by
inhibiting their production in the central nervous system (CNS), the medication helps alleviate
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pain, it's a good option for managing mild to moderate pain, in other words, it's a pain reliever, not
an anti-inflammatory treatment (Alorfi, 2023a). NSAIDs are associated with adverse events
affecting different organ systems they mediated inhibition of renal prostaglandin biosynthesis is a
significant contributor to nephrotoxicity, the maintenance of glomerular filtration rate (GFR), a
critical determinant of renal function, is dependent upon prostaglandin activity, especially under
conditions of hypovolemia (Dhanvijay et al., 2013). Also play important role in the modulation of
several renal functions (Abiola et al., 2019). Also, paracetamol toxicity doesn't just damage the
liver; it also affects the kidneys and brain, two studies have demonstrated paracetamol's toxic
effects on renal tissue (Shemiss, 2024).

The pharmacological mechanism of action is predicated on the inhibition of cyclooxygenase
(COX) enzymes, which directly impacts prostaglandin biosynthesis, although hypertension,
sodium and water retention, edema, and hyperkalemia are infrequent sequelae, these potential
complications warrant consideration in susceptible patient populations, as they may predispose to
the development of acute kidney injury (AKI) (Zokari, 2022). Additionally, these pharmacological
interventions can elicit renal ischemia via the inhibition of renal prostaglandin biosynthesis, a
process essential for the maintenance of afferent arteriolar vasodilation and thus, adequate renal
perfusion, this inhibitory action engenders an elevation in vascular resistance within these
arterioles, resulting in a consequential reduction in intraglomerular hydrostatic pressure, falling
below physiological set points, this diminution of intraglomerular pressure directly impacts
glomerular filtration rate (GFR), potentially predisposing the affected individual to the
development of acute kidney injury (AKI) (Sivaraj and Umarani, 2018).

MATERIALS AND METHODS
Study area

This research was carried out in the Department of Biology/ Faculty of Science /University
of Mosul, Iraq.
Experimental design

This study investigated 60 male subjects aged 30 to 60 years, with body weights ranging
from 65 to 85 kg. The subjects were stratified into four cohorts of 15 individuals each, as follows:
1. Group 1 served as the control group and received no analgesic treatment.

2. Group 2 included patients who received daily Voltaren 25 mg.
3. Group 3 included patients who received daily Profen 1000 mg dose.
4. Group 4 included patients who received daily Panadol 1000 mg.

Biological samples were collected from the patients and their clinical status was monitored
over a period of four months. Patients with chronic diseases such as hypertension, diabetes, and
cardiovascular diseases were excluded from the study since
Sample collection

Approximately 3 ml of blood was drawn from each participant and collected in serum
separator tubes (gel tubes). The tubes were allowed to clot at room temperature for 20 minutes.
The samples were then centrifuged at 3000 rpm for 15 minutes to obtain serum, which was then
used for the required analysis.

Statistical analysis

To analyze the results of the tests and determine the mean and standard deviation, one-way
analysis of variance (ANOVA) was performed to determine the mean and standard deviation in a
completely randomized design (CRD). The study aimed to identify differences among the groups
of analgesic users receiving treatment at different intervals, compared to the control group. To
determine these intergroup differences, Duncan's multiple range test was used for all studied
variables. Differences were considered statistically significant at a probability level of P<0.05.
Statistical analysis was performed using the statistical analysis system. Software to calculate the
mean and standard deviation (Hilton, 2014).
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RESULTS AND DISCUSSION

There are 60 patients, and values are presented as mean standard deviation. At the
probability level (P< 0.05), shapes and various letters indicate a significant difference.

Fig. (1) demonstrate significant increase in urea concentration in the group of patients
receiving Voltaren at a dose of 25 mg/kg body weight compared to the other groups (P < 0.05).
The mean =+ standard deviation for the Voltaren group was (65.42 + 0.38 )mg/100 ml. The mean =+
standard deviation for the Profen group 1000 mg/kg body weight was (52.39 + 0.54 )mg/100 ml.
The mean =+ standard deviation for the Panadol group 1000 mg/kg body weight was (40.28 + 0.07)
mg/100 ml, and the control group had a mean + standard deviation of (30.15 + 0.02)mg/100 ml.

Fig. (2) demonstrate significant increase in uric acid concentration in the group of patients
receiving Voltaren at a dose of 25 mg/kg body weight compared to the other groups (P < 0.05).
The mean =+ standard deviation for the Voltaren group was (11.45 + 0.65 )mg/100 ml. The mean =+
standard deviation for the Profen group 1000 mg/kg body weight was( 9.66 + 0.27)mg/100 ml.
The mean + standard deviation for the Panadol group 1000 mg/kg body weight was (7.20 +
0.06)mg/100 ml, and the control group had a mean + standard deviation of (6.88 £+ 0.03)mg/100
ml.

Fig. (3) demonstrate significant increase in creatinine concentration in the group of patients
receiving Voltaren at a dose of 25 mg/kg body weight compared to the other groups (P < 0.05).
The mean =+ standard deviation for the Voltaren group was (119.77 = 0.61)mg/100 ml. The mean +
standard deviation for the Profen group 1000 mg/kg body weight was (101.66 + 0.59)mg/100 ml.
The mean + standard deviation for the Panadol group 1000 mg/kg body weight was (80.24 +
0.10)mg/100 ml, and the control group had a mean + standard deviation of (65.04 = 0.37)mg/100
ml.

The medications under investigation (diclofenac, ibuprofen, and paracetamol) were used to
manage localized pain symptoms, namely back pain, neck pain, and headache, which are non-
systemic and non-inflammatory conditions in otherwise healthy individuals, scientific literature
does not support any direct pathophysiological connection between these localized pain conditions
and renal impairment, therefore these conditions are not independently capable of altering renal
markers such as serum creatinine, blood urea nitrogen (BUN), or uric acid levels, the underlying
conditions are localized, not systemic, the medical conditions that prompted medication use in this
study are musculoskeletal or neurologically localized in nature (Hayashi ef al., 2021).

The observed statistically significant increase in urea, uric acid, and creatinine
concentrations in the group of patients receiving Voltaren at a dose of 25 mg/kg body weight after
four months may be attributed to the drug's known side effect of reducing renal prostaglandin
synthesis (Sivaraj and Umarani, 2018). Where Prostaglandins play a crucial role in maintaining
the glomerular filtration rate (GFR), which is of paramount importance as prostaglandins regulate
various renal functions. Specifically, PGE2 is considered a tubular prostaglandin affecting the
renal tubules, while prostacyclin (PGI2) is a vascular prostaglandin playing a vital role in
regulating renal vascular tone (Abiola et al., 2019). The mechanism may involve the action of
diclofenac sodium (DS), the active ingredient in Voltaren, inhibiting cyclooxygenase (COX)
enzymes, thereby affecting prostaglandin synthesis, this compound participates in various
physiological processes within the kidney, such as glomerular filtration, tubular transport, and
renin secretion, while associated with hypertension, sodium and water retention and hyperkalemia
(elevated potassium levels) are also potential adverse effects, which can be of particular concern
for at-risk patients who may develop acute kidney injury (AKI) (Zokari, 2022). This explains the
elevated concentrations of urea, uric acid, and creatinine observed in the patients.

Regarding ibuprofen, administered at a dose of 1000 mg/kg body weight, its effect was less
pronounced than that of Voltaren, however, with cumulative use over four months, renal
dysfunction developed, likely due to reduced prostaglandin synthesis, resulting in a deterioration
of renal function as evidenced by elevated urea, uric acid, and creatinine concentrations, this is
because the inhibition of renal prostaglandins, which are responsible for dilating the afferent
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arterioles supplying the kidneys, leads to increased renal vascular resistance, this, in turn, reduces
intraglomerular pressure below physiological levels, consequently decreasing the glomerular
filtration rate (GFR) and potentially leading to acute kidney injury (AKI) (Sivaraj and Umarani,
2018). This can occasionally result in complications such as urinary retention and/or renal
insufficiency, with the potential for the development of acute tubular necrosis (ATN) (Ershad et
al., 2024).

Regarding the effect of Panadol (paracetamol/acetaminophen) on renal function, it was less
pronounced than that of the two aforementioned drugs (Voltaren and Profen), however prolonged
use of high doses, especially in individuals without pre-existing renal issues, increases
susceptibility to acute kidney problems, continuous use of high doses can lead to acute damage to
the proximal renal tubules, potentially causing acute kidney injury (AKI) and, in some cases,
contributing to renal interstitial fibrosis and papillary necrosis (Park, 2020).
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Fig. 1: The effect of analgesic drugs on urea concentration.
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Fig. 2: The effect of analgesic drugs on uric acid concentration.
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CONCLUSIONS
The observed renal effects are primarily attributable to the medications, not the underlying
conditions, in the current study, participants were selected based on strict inclusion criteria that
excluded individuals with chronic systemic diseases known to affect kidney function-such as
diabetes, cardiovascular disease, or autoimmune disorders
We conclude that use of analgesic drugs over a period of four months led to a change in
kidney function, as urea, uric acid, and creatinine all increased, and the effect of Voltaren was the
strongest, followed by ibuprofen, and finally, Panadol.
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