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ABSTRACT

Introduction: Low doses of aspirin and statins are usually given in conjunction to patients with coronary
artery disease. Aspirin at low doses is known to cause hyperuricemia in these patients which can further
worsen their condition, while statins can theoretically counteract this effect. However, this interaction needs
to be tested. Aims & Objectives: To estimate the effect of atorvastatin and low dose of aspirin alone and in
combination on serum uric acid level and urinary uric acid excretion in normal rats. Place and duration of
study: Post Graduate Medical Institute, Lahore from July, 2018 to August, 2018. Material &
Methods: Twenty-four healthy Sprague Dawley rats were distributed equally into four groups (Normal
control, Aspirin, Atorvastatin and Combination groups). They were given distilled water, aspirin (6.75mg/kg),
atorvastatin (Smg/kg) or combination of the same doses of aspirin and atorvastatin for 4 weeks. One ml blood
and twenty-four-hour urine sample was collected on week 0 and 4 for estimation of uric acid and creatinine
concentrations. Fractional excretion of uric acid was calculated. Results: At the end of four weeks the Aspirin
group had higher serum uric acid level and lower fractional excretion of uric acid as compared to the Normal
control group. Atorvastatin group had lower serum uric acid and higher urinary uric acid level as compared to
Aspirin group while combination had higher serum uric acid level versus Normal control. fractional excretion
of uric acid decreased from 0-4 weeks in Aspirin and Combination groups only. Conclusion: The role of
atorvastatin in lowering serum uric acid levels in group receiving atorvastatin alone and in combination group
emerged non-significant.

Key words: Atorvastatin, Aspirin, Uric Acid Homeostasis, Sprague Dawley rat.

INTRODUCTION doses, aspirin decreases tubular reabsorption of uric
acid hence uricosuric. However, at low to moderate

l l o . ] doses, aspirin tends to decrease tubular secretion of
yperuricemia is a state of disturbed homeostasis  yric acid leading to retention of uric acid and

that results in raised levels of serum uric acid, owing hyperuricemia.

to either increased production of uric acid in vivo or Hyperuricemia is observed to promote coronary
decreased renal excretion of uric acid. Raised levels heart disease by exerting oxidative stress,
of serum uric acid are for long identified as a sole inflammatory reactions, oxidation modification of
metabolic risk factor for gout.! However, it can low-density lipoprotein-cholesterol (LDL-C),* and
progress to involve renal and vascular systems t00.> reducing adiponectin production. Hyperuricemia

Hyperuricemia in an individual having otherwise also significantly reduces endothelial progenitor cell
normal homeostasis of uric acid, can evolve as a proliferation, further worsening tissue perfusion and

side effect of certain drug intake. These drugs ischemia.” Low dose aspirin attracts prophylactic
include  anti-tubercular, diuretics, cytotoxic use in patients surviving an acute cardiac event
chemotherapy, immunosuppressive agents, nicotinic despite its hyperuricemic effect.

acid and aspirin at low doses. Aspirin, an Another group of drugs prescribed to such patients
irreversible inhibitor of COX in platelets, has a prophylactically is statins, which are HMG-CoA
bimodal effect on uric acid excretion.® At high reductase inhibitors and improve lipid profiles. In
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addition to this, statins are known to have an early
protective effect on vascular endothelium in patients
with ST-elevation myocardial infarction
(STEMI).®A study showed that atorvastatin therapy
in Post Coronary Intervention STEMI patients
significantly reduced the levels of serum uric acid
levels.”

Aspirin and statins are routinely given in
conjunction to patients with coronary artery disease,
however the definite role of statins in lowering
serum uric acid levels and its interaction with low
doses of aspirin remain somewhat unclear and needs
to be further investigated.

MATERIAL AND METHODS

This study was conducted at Post Graduate Medical
Institute (PGMI), Lahore after approval of
Institutional Review Committee for Basic Sciences
from July, 2018 to August, 2018. Sample size of six
rats in each group was calculated at 5% level of
significance and 90% power of study.® Twenty-four
male Sprague Dawley rats were selected according
to inclusion criteria of 7-8 weeks age and 150-200 g
weight from the breeding room of PGMI Animal
House. They were kept in stainless steel cages for
one week for acclimatization and randomly divided
into four groups of six rats each by simple lottery
method.

One group was kept as control and administered
distilled water 5 ml/ Kg, second group was
administered aspirin (Highnoon Pharmaceuticals,
Pakistan Ltd) in a dose of 6.75 mg/ 5 ml/Kg’ and
third group was administered atorvastatin
(Highnoon Pharmaceuticals, Pakistan Ltd) 5 mg/ 5
ml/ Kg.® Fourth group was administered aspirin 6.75
mg and atorvastatin Smg/ 5 ml. Both drugs were
dissolved in distilled water, fresh solutions were
prepared daily, and administered as a single daily
dose in the morning. All drugs were given for a
period of four weeks. Each rat was weighed at the
beginning of study and then weekly to adjust the
dose.

At the beginning and end of study blood and
twenty-four-hour urine samples were collected.
Blood sample was collected by cardiac puncture
under light chloroform anesthesia (Scharlab S.L.
European Union CE Label, Spain) using 5 ml
disposable syringe (BD, Pakistan) with 23-gauge
needle. One ml blood was collected and put in a clot
activator vacutainer (Biovac, Pakistan). After half
an hour it was centrifuged at 2500 revolutions per
minute for 10 minutes and serum was separated and
stored at -20°C. For urine sampling, each rat was
put in a separate cage for twenty-four hours and
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collected urine was centrifuged at 2500 revolutions
per minute for 10 minutes. Supernatant was taken
and stored at -20°C.

Both serum and urine samples were analyzed for
uric acid and creatinine levels. On day of estimation,
stored samples were thawed to room temperature
and kept in an incubator (DIN-12880-K 1, Germany)
for 5 to 10 minutes at 37°C. uric acid was estimated
by enzymatic colorimetric method and creatinine
was estimated by Jaffe method with diagnostic kits
(Linear Chemicals, Spain) using spectrophotometer
(Pictus B, Diatron, Japan). Fractional excretion of
uric acid (FEUA) was calculated by following

formula:

(serum creatinine x urinary uric acid)

FEUA = 100

(urinary creatinine x serum uric acid)

Statistical analysis:

The data collected was processed by using SPSS 20.
Data was checked for normality and homogeneity of
variance with Shapiro Wilk and Kolmogorov
Smirnov test and was found non-normal, therefore
nonparametric statistical tests were applied for
analysis. It was presented in the form of tables as
median (interquartile range). Kruskal-Wallis test
was used to find the difference of results amongst
all groups. Mann-Whitney U test was used to find
difference among individual groups. Wilcoxon
signed-rank test was used to find the significance in
results over the time within each group. A p value of
<0.05 was considered statistically significant.

RESULTS

Administration of aspirin alone and with
atorvastatin for four-weeks, caused a non-significant
rise in serum uric acid level from baseline. At the
end of study, serum uric acid was significantly
higher in the Aspirin group as compared to Normal
control and Atorvastatin groups. Combination
groups also had higher levels of serum uric acid
than Normal control group (Table-1).

At the end of study, urinary uric acid levels non-
significantly decreased in the Aspirin group from
baseline but significantly lower than Atorvastatin
group (Table-2).

Serum and urine creatinine were estimated to
calculate FEUA which decreased in Aspirin and
Combination groups at the end of study from
baseline. FEUA was significantly lower only in
Aspirin group versus Normal control group at
termination of study (Table-3).
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Serum Uric Acid (mg/dl)
p value
Group Week 0 Week 4 Wilcoxon fest
2.15 1.98
Normal Control (2.008-2.33)[(1.95-2.15) 0.225
. 2.25 2.45%
Aspiin | 5 105 33) [2.35-2.50) %071
. 2.20 2.10*
Atorvastatin (2.10-2.33) |(2.08-2.23) 0.276
. 2.20 2.35
Combination (1.98-2.33) |(2.08-2.53) 0.221
p value
Kruskal Wallis 0.884 0.007
ANOVA

#p value < 0.05,3 value < 0.01 vs Normal control group
+p value <0.01 vs Aspirin group

Table-1: Effect of aspirin, atorvastatin and their
combination on serum uric acid level of
normal rats (n=6). Data is expressed as
median (interquartile range).

Urinary Uric Acid (mg/dl)
p value
Group Week 0 Week 4 Wilcoxon test
37.90 42.20
Normal Control 33 4544 35)((39.75-44.58) 028
.. 42.90 37.40
ASPITIn | 34 40.47.08)|34.65-4033)] 92+
. 41.0 46.00 '
Atorvastatin_| 3¢ 5 57 53y1 (42.0-50.25) |  °>%°
. 40.50 41.00
Combination | 3¢ 7574¢ o) |(33.75.43.25)] 034
p value
Kruskal Wallis 0.751 0.046
ANOVA

"pvalue < 0.01 vs Aspirin group

Table-2:

Effect of aspirin,

atorvastatin and their

combination on urinary uric acid level of
normal rats (n=6). Data is expressed as
median (interquartile range).

Fractional Excretion of Uric Acid (FEUA)

p value
Group Week 0 Week 4 Wilcoxon test
55.99 54.39
Normal Control| 3¢ 3777 70)|(47 46.65.02)| 073
.. 75.25 28.208
ASPITIn | 45 4796.83)|(17.62-41.81)| 004
. 56.25 42.45
Atorvastatin | 43 3077 83)/35.21-52.90)|  *119
. 66.93 33.97
Combination | 3 )3 14 17)|(24.23-64.80)] 0040
p value
Kruskal Wallis 0.563 0.032
ANOVA
Sp value < 0.01 vs Normal control group
Table-3: Effect of aspirin, atorvastatin, and their

combination on fractional excretion of uric
acid of normal rats (n=6). Data is expressed as
median (interquartile range).
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DISCUSSION

Considering the routine practice of prescribing
aspirin and atorvastatin to patients after an acute
cardiac event, it was hypothesized that atorvastatin
therapy can counteract the hyperuricemia induced
by aspirin, but results of this study do not support
this hypothesis.

This study was designed to investigate the role of
statins i.e., atorvastatin, in decreasing serum uric
acid levels and increasing urinary uric acid in
Sparing Dawley rats. For this, 24 of these male rats
were randomly organized into 4 groups of 6 rats in
each. A normal control group, a group receiving
aspirin, a group receiving atorvastatin and a group
receiving both drugs. Aspirin administered to
animals was equivalent to human low dose aspirin,
while administered doses of atorvastatin were
equivalent to human high dose therapy which
regime is mostly followed after an acute cardiac
event.'

Variables studied were serum and urinary uric acid
and FEUA. Serum uric acid levels in humans surge
either by increased production of uric acid by
metabolism of purines or by decreased excretion of
uric acid by renal apparatus. Apart from cytotoxic
drugs, which raise SUA by increasing purine
metabolism, all other drugs which induce
hyperuricemia raise SUA by decreasing its renal
excretion. Hence, the fractional excretion of uric
acid is indicated as an important factor to assess the
interaction among these two adopted drugs.'!

At the end of this 4-week study, our results showed
that the Aspirin group had higher serum uric acid
and lower FEUA as compared to the Normal control
group. Decline in fractional excretion of uric acid
due to aspirin over time was also statistically
significant (p value=0.046). Raman et al. have
demonstrated similar reduction in FEUA of patients
with two different doses of aspirin given for four
weeks.!? Aspirin has a unique dose dependent
interaction with urate monocarboxylate exchanger
(URAT-1).> At low doses, aspirin acts as an
exchange substrate for the transporter and promotes
reuptake of uric acid.

Atorvastatin did not produce any significant change
in serum uric acid or excretion of uric acid as
compared to control. A few studies on human
subjects proposed that atorvastatin can lower serum
uric acid levels,'>'*!5 improve renal function'® and
can play protective role against the deleterious
effects of hyperuricemia on vascular endothelium.®
Atorvastatin given in combination had higher serum
acid as compared to Normal control group and
lower FEUA from baseline (p value=0.046). The
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later finding being statistically significant, shows
that atorvastatin was not able to counteract the
hyperuricemic effect of aspirin in normal rats. The
bioavailability and pharmacokinetics can differ
among non-human primates and humans and do not
show a linear correlation.!” Other studies which
showed that atorvastatin lowered serum uric acid
levels and improved uric acid handling, were
conducted on human subjects with comorbidities
and previously raised serum uric acid. Hence, these
contrasting findings can probably be an outcome of
species difference.

As the impact of atorvastatin on uric acid
homeostasis in Sparing Dawley rats has not been
explored extensively so far, we do not have any
other study available to compare our findings to.
Also, these findings regarding atorvastatin influence
on uric acid homeostasis in Sparing Dawley rats
opens up a new frontier to explore. There is a
possibility to discover a different mechanism related
to pharmacokinetics and pharmacodynamics in rats,
which can further extend our understanding of how
one drug can behave differently in humans and other
mammals and primates.

This study was limited by having a small number of
animal subjects and studying them for a short
duration.

CONCLUSION

The results could not affirm the hypothesis of
nullifying the hyperuricemic effect of low dose
aspirin with the addition of atorvastatin in normal
rats.
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