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ABSTRACT

Background: High serum uric acid levels lead to hyperuricemia, which, if left untreated, can result in gout, metabolic
syndrome and can also be an aggravating factor in renal and cardiovascular conditions. Nowadays xanthine oxidase
inhibitors and uricosuric drugs are used to treat hyperuricemia. Thymoquinone, derived from Nigella Sativa Linn, can be
explored for its potential uric acid lowering effects.

Objective: To evaluate the effect of Thymoquinone on serum and urinary uric acid in potassium oxonate induced hyper-
uricemic rats.

Method: This experimental study was conducted at the Post Graduate Medical Institute, Lahore from January 2021 -
January 2022. Twenty-four rats were randomly divided into four groups (A-D). Group A and B were taken as normal and
disease control respectively. Groups B- D were injected intraperitoneal potassium oxonate on days 1, 3 and 7 to induce
hyperuricemia. Group C was given oral Allopurinol (5mg/kg) whereas Group D was treated with Thymoquinone at 20 mg/kg
orally for seven consecutive days. Serum and urine samples were taken on days 0O, 1, 3 and 7, while serum and urinary
creatinine levels on day 0 and 7 were obtained to estimate fractional excretion of uric acid. Data was analyzed and
processed by SPSS version 24. (p value < 0.05 was considered significant)

Results: A significant reduction in serum uric acid levels (p-value <0.001) was seen from day 1 to 7 in Thymoquinone
treated group when compared to the disease control, whereas this difference was insignificant when compared to Allopurinol
treated group. Thymoquinone treated group also showed significantly increased urinary uric acid levels on day 7 (p-value
<0.001).

Conclusion: Thymoquinone effectively lowers serum uric acid levels and shows an increase in urinary uric acid levels. It
also enhances urine volume and fractional excretion of uric acid (FEUA %). These effects suggest its potential in preventing
or treating hyperuricemia.
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INTRODUCTION: Despite advances in medical sciences, Hyperuricemia remains a major health concern. It
is a key risk factor in conditions like gout, hypertension, cardiovascular diseases, chronic kidney disease as
well as metabolic syndrome and is defined as elevated levels of uric acid in the blood (above 6.6 mg/dl in men
and 7.7 mg/dl in women). Globally, the prevalence of hyperuricemia varies, with rates of 21% in the USA, 8.4%
in Saudi Arabia, and 6.2% in China [1]. Whereas in Pakistan, the prevalence is reported to be 27.9% in males
and 49.3% in females [2]. Studies conducted in Karachi and Sukkur also reported increasing prevalence with
age [3-5].

Uric acid levels in the body are closely regulated and any disruption in this regulation can lead to increased
serum levels. Hyperuricemia is either caused by an under excretion or overproduction of uric acid, often
influenced by dietary factors [6]. It leads to the formation of monosodium urate crystals in joints and soft tissues,
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ultimately causing gout [7]. Whereas Gout remains the most common inflammatory arthritis with constantly
increasing global prevalence [8].

Hyperuricemia can be treated by reducing the synthesis of uric acid (xanthine oxidase inhibitors), increasing
the excretion of uric acid (URATL inhibitors) and regulating the metabolic hydrolysis of uric acid (uricase
inhibitors). Xanthine oxidase inhibitors, being the most commonly used drugs are classified as purine analogs
(e.g. allopurinol) and non-purine analog (e.g. febuxostat and topiroxostat) [9,10]. However, the need for the
development of more efficient treatment options for better management of this condition continues. For
centuries different herbs have been employed in traditional medicine, which should be explored more
thoroughly for their potential benefits in treating this condition.

Thymoquinone (2-methyl-5-isopropyl-1,4-benzoquinone) is extracted from Nigella Sativa Linn which is also
known as black cumin, black seed or kalonji. Although its usefulness as an anti-cancer [11] and antimicrobial
drug [12] has been demonstrated in some studies as well as its use in conditions like hyperlipidemia [13] and
diabetes mellitus [14] is well documented but it has never been used to treat conditions like hyperuricemia. In
this study, thymoquinone was evaluated for its potential to reduce uric acid levels. The outcomes were
statistically compared with those of diseased rats and allopurinol-treated rats.

METHOD: This randomized controlled experimental animal study with parallel group design was conducted
at the Post Graduate Medical Institute, Lahore, after the approval from Advanced studies & research board,
University of Health Sciences, Lahore, Pakistan (UHS/Education/126-20/826 dated 18-03-2020) from January
2021 to January 2022. It involved twenty- four healthy adult male Sprague Dawley rats, randomly allocated into
four groups (Group A to D), each consisting of six rats. Inclusion criteria included adult male sprague dawley
rats weighting between 140-180 grams whereas rats with any signs of disease were excluded from the study.
The animals were taken care of and experimental protocols were followed according to the criteria outlined in
the ‘Guide for the care and use of laboratory animals’.

Except normal control, Potassium oxonate, 250 mg/kg via intraperitoneal injection was given to all the groups
on days 1, 3 and 7 for induction of hyperuricemia [15,16]. Group A and B were taken as Normal and Disease
control whereas Group C was administered Allopurinol 5mg/kg [17] orally and Group D was provided with
Thymogquinone 20mg/kg [18] orally, daily for seven consecutive days. Serum and urine samples were collected
on days 0, 1, 3 and 7, while serum and urinary creatinine levels on days 0 and 7 were obtained to estimate
fractional excretion of uric acid.
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Figure 1: Experimental Design

Estimation of uric acid level was done by Uric acid meter (UA Sure). It was used to measure serum levels on
day 1 and 3. While at day 0 and 7 the levels were measured by enzymatic colorimetric method using standard
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diagnostic kit [19] similar measures were taken for estimation of urinary uric acid levels. Estimation of
creatinine levels both serum and urinary, was done on days 0 and 7 by Jaffe method using standard
diagnostic kit [20].

Fractional excretion of urate was measured by serum (S) and urinary (U) concentration of uric acid and
creatinine (Cr) by using the formula

Uric acid (U) x Cr (S)
Uric Acid (S) « Cr(U)

FEUa = 100

Outcome assessment and statistical analysis were performed by investigators blinded to the treatment
groups. SPSS version 24 was used for data analyses. Quantitative variables (serum and urinary uric acid,
serum and urinary creatinine, fractional excretion of urate) were presented in Mean £ SD. ANOVA was
applied to check any significant difference between the groups. To test the significance of results in each
group between start and end of study paired t test was applied. Repeated measure ANOVA was applied for
multiple sampling. Post hoc Tukey’s test was used to observe which group means differs.

RESULTS: All randomized animals were included in the final analysis. Results revealed that there was no
significant difference in mean + SD body weight among rat groups (p-value 0.176). Serum uric acid significantly
increased on days 1, 3 and 7 in disease control (p-value of 0.001). Allopurinol and Thymoquinone treated
groups showed significant decrease in serum uric acid levels on days 1, 3 and 7 when compared to the disease
control group (p-value 0.000). Thymoquinone treated group showed a significant decrease in serum uric acid
levels from day 1 (6.0 £2.0) to day 7 (3.6 £ 0.8) with a p- value of 0.001. No significant difference was observed
when Allopurinol treated group was compared to Thymoquinone (p -value 0.844).
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Figure 2: Comparison of Serum uric acid (mg/dL) among rat groups on day 0, 1, 3 and 7 (h=6) Where:
Group A (Positive control); B (Disease control); C (Allopurinol treated); D (Thymoquinone treated)
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Regarding urinary uric acid an initial rise on day 1 (p-value 0.027) followed by a significant reduction on day 7
(p-value 0.003) was seen in Allopurinol treated group. Thymoquinone treated group showed significantly
reduced urinary uric acid levels on day 1 and 3 as compared to the Allopurinol treated group (p-value 0.027)
followed by significantly increased levels on day 7(p-value <0.001).
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Figure 3: Comparison of urinary uric acid (mg/dL) among rat groups on day 0, 1, 3 and 7 (n=6) Where:
A (Normal control); B (Disease control); C (Allopurinol treated); D (Thymoquinone treated)

No significant change was noted from day 0 to 7 in Normal control (group A), Allopurinol treated (group C) and
Thymoquinone treated (group D) groups in fractional excretion of urate.

DISCUSSION: Although allopurinol is a key therapeutic option for hyperuricemia, it has also been linked to
serious hypersensitivity reactions and adverse cardiovascular and renal outcomes [21]. Thymoquinone is
considered a relatively safe drug. Safety profile of Thymoquinone is assessed in many studies. Its LD 50 is 2-
3 g/kg in acute phase. Even at 100 mg/kg, it does not alter liver enzymes or produce any other toxicity [22]. Our
findings revealed that, in our rat model, thymoquinone administration at a dose of 20 mg/kg resulted in a
significant decrease in uric acid levels.

The significant reduction in serum uric acid levels observed in the thymoquinone-treated group is consistent
with previous in vitro studies in which thymoquinone significantly inhibited xanthine oxidase activity [23] as well
as with an experimental study conducted by Hafeez et al. on hyperuricemic rats, which also documented the
uric acid-lowering effects of black seed powder in hyperuricemic rats [24].

Since this reduction was significant when compared to disease control (p-value <0.001) whereas no significant
difference was observed when compared to Allopurinol treated group (p value > 0.05), it can be concluded that
thymoquinone possesses a serum uric acid-lowering effect comparable to that of allopurinol.

Thymoquinone treated group exhibited significant increase in urinary uric acid levels only on day 7 (p < 0.001)
whereas, on days 1 and 3, its levels were lower than those of allopurinol. In contrast, allopurinol showed an
early rise in urinary uric acid, likely due to increased production, followed by a reduction on day 7. These findings
suggest that thymoquinone not only inhibits xanthine oxidase but may also enhance uric acid excretion, possibly
through effects on renal transporters, a mechanism that requires further investigation.

Thymoquinone also demonstrated diuretic activity by significantly increasing urine volume throughout the study
period. In addition, the fractional excretion of uric acid (FEUA%) was significantly higher in the thymoquinone-
treated group than in the allopurinol-treated group. These findings are supported by the study of Dera, Ayed A.,
et al., which reported that thymoquinone exerts protective effects against hyperuricemia-induced renal oxidative
stress and mitochondrial abnormalities [25]. These findings suggest that this drug may be useful not only in
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reducing serum uric acid levels but also in providing protective effects against hypertension and renal oxidative

stress.

This study is limited by being an animal study with a small sample size. Furthermore, different doses of
thymoquinone should be investigated, and molecular studies should be conducted to better elucidate its effects
on the renal transport system and its potential role in the management of hyperuricemia. In addition, well-
designed human clinical studies should be conducted in the future to confirm its efficacy and safety and to
facilitate the translation of these findings into clinical practice.

CONCLUSION: Thymogquinone is a component of commonly available herb with well-established safety
profiles, its usefulness as an anti hyperuricemic agent should be further studied for future medicinal purposes.
This study concludes that Thymoquinone at 20 mg/kg, decreases serum and urinary uric acid.
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