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Allopurinol is an effective inhibitor of the enzyme xanthine oxidase, use for
decreasing the blood concentrations of urate and, therefore, to decrease the quantity of
repeated assaults of gout. Allopurinol is metabolized to oxipurinol, and hypouricaemic
efficacy of allopurinol is due very in large part to this metabolite._To study and compare the
bioavailability and biocequivalence of two allopurinol 300 mg tablet formulations, test drug
(Hyporic tablet, SDI) and reference drug (Zyloric tablets, GlaxoWellcome). A single dose study
was carried out in 20 healthy volunteers with a two-sequence, crossover block-randomized
design. Blood samples were taken prior to each administration and at 0 time and post
administration at 0.5, 1.0, 1.5, 2.0, 3.0, 4.0, 6.0, 9.0 and 12.0 hours after the dose. Standards
and plasma concentrations of allopurinol were determined by HPLC. The pharmacokinetic
parameters; maximum concentration (C-max) and maximum time (T-max) were obtained
directly from plasma allopurinol concentrations for both reference and test drugs. Area under
curve (AUC) was calculated by the linear trapezoidal rule for both Hyporic tablet and Zyloric
tablet. The pharmacokinetic parameters AUC and C-max were tried for proportional after log-
transformation of data. The maximum concentrations (C-max) of allopurinel for both 300mg
hyporic and 300mg zyloric tablets were 29.8+3.372 and 30.6+2.507 mg at maximum time of
1.5 hours for both formulation, it was not significantly differences. The AUC for both test and
reference tablets were 90.525+11.677 and 92.817+9.752, respectively. Allopurinol has a plasma
half-life of about 2.0+0.141 and 2.1+0.148 hours Hyporic drug as a test and Zyloric drug as a
reference, respectively. The 90% standard confidence intervals of the mean values for the test/
reference ratios were for AUC and for C-max, within the acceptable bioequivalence limits of
0.80-1.25 for both Reference and Test tablets. The two formulations are bioequivalent for Hyporic
tablet (SDI) and Zyloric tablet (GlaxoWellcome). The results of all the applied statistical test
suggest that Hyporic and Zyloric tablets can be considered as bioequivalent preparations and
therefore interchangeable.
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The chemical structure of allopurinol
is 1, 5-dihydro-4H-pyrazolo [3, 4-d] pyrimidin-
4-one. It is a xanthine oxidase inhibitor that’s
administered orally and intravenously. It may be
a white undefined mass with an atomic weight of

158.09 and atomic formula C;H,N,NaO. It has the
structural formula below. The pKa of allopurino
sodium is 9.31 (Maddison et al.2009).
Allopurinol respond on purine
catabolism, without disrupting the biosynthesis
of purines. It decreases the generation of uric acid

This is an
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by representing the biochemical responses quickly
going before its formation?.

Allopurinol could be an auxiliary simple
of the characteristics purine base, hypoxanthine.
Allopurinol is an inhibitor of xanthine oxidase™*,
the protein capable for the change of hypoxanthine
to xanthine and of xanthine to uric acid, the end
output of purine metabolism in man. Allopurinol
is metabolized to the corresponding xanthine
analogue, oxipurinol (alloxanthine), which also
is an inhibitor of xanthine oxidase* *. Therefore,
this enzyme is the target of medicine in opposition
to gout and hyperuricemia.

Therefore, it is an isomer of hypoxanthine
and inhibits the manufacturing of uric acid, the
metabolite answerable for gout, by inhibiting
enzyme xanthine oxidase. Allopurinol is used
to deal with chronic gout (gouty arthritis) and
gout is a sort of acute arthritis that is prompted by
hyperuricemia and results inside the crystallization
of sodium urateS. This condition is resulting
from as well much uric acid within the blood.
This medication works by means of causing much
less uric acid to be manufactured by means of the
body’. Allopurinol will now not lessen a gout
offense that has as of now begun. Also, it does now
not cure gout, but it’s going to help save you gout
attacks. Be that as it may, it were after you’ve
got been taking it frequently for many months.
Allopurinol will prevent gout attacks®°.

Allopurinol include certain forms
of kidney stones or different kidney issues.
Certain medicines or therapeutic drug treatments
can appreciably increase the quantity of uric
acid within the body. This can motive gout or
kidney troubles in some people '° Allopurinol is
also used to prevent these issues, and can be given
as either a pill or an injection if necessary.

For allopurinol, the following must be
considered; Allergy. A percentage of humans
develop a rash and need to discontinue this
drug. The maximum severe adverse event is a

hypersensitivity syndrome consisting of fever, skin
rush, eosinophilia, hepatitis, and irritating renal
function''.

In a few cases, allopurinol allergic
reaction syndrome pregnancy. In spite of that
thinks approximately on birth abandons have now
not been tired pregnant women, allopurinol has
not been detailed to purpose problems in humans.
In one take a look at in mice, huge sums of
allopurinol brought on beginning defects and
different undesirable impacts'> . In any cases,
allopurinol did no longer motive beginning defects
or different issues in rats or rabbits given dosages
up to twenty instances the sum as rule given
to humans.

Breast-feeding- allopurinol passes into
the breast drain. Mothers who’re taking this
pharmaceutical and who want to breast-feed ought
to observe this with their specialist'.

Recently, an excessive occurrence of
gout and hyperuricemia related to hyperlipidemia,
obesity, and hypertension were demonstrated, and
these headaches are perceived as a hazard element
for inducing mortality and ischemic coronary
heart disease'. It has also been proven that
hyperuricemia will increase the relative threat of
cardiovascular or cerebrovascular diseases!?, and
uric acid is stated to be an independent risk thing
inside the remedy of hypertension'é. Considering
these factors, it has been advocated that
asymptomatic hyperuricemic patients should
receive remedy for reducing blood uric acid levels
(Qianrui Li et al. 2019). Indeed, sufferers are dealt
with a uric acid manipulate drug to save
you recurrence of gout'” '8,

MATERIALS AND METHODS

Extraction of plasma samples

The blood samples (5ml) were collected
from 20 healthy volunteers (age 20-40 years ,body
weigh 55-84 Kg, body height 160-174 cm) for each
allopurinol formula (Table 1), in different times
between (0.5-12) hours after oral administration
of 300 mg of allopurinol tablet. Blood samples
were taken prior to each administration and at 0
time and post administration at 0.5, 1.0, 1.5, 2.0,
3.0, 4.0, 6.0, 9.0 and 12.0 hours after the dose.
Blood samples were collected in single randomized
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crossover studies with interval of 7 days between
two periods. Plasma were obtained from blood
samples to which heparin (25 pg), were added to
10 ml tube before centrifugation at 900 g., plasma
(0.5 ml) in ground-glass centrifuge tube, was
added to 0.2 ml of 20% perchloric acid, mixed
well, and centrifuged at 850 g for 10 min at 4°C.
The supernatant was removed and filtered through
a 22-um Millipore GV, syringe filter. A 20-ul
aliquot of the filtrate was analyzed by HPLC.
Assay by HPLC

High performance liquid chromatography
(HPLC) 10AVP, Shimadzu, Japan, was used to
determine the concentration of allopurinol in

Table 1. Characteristics of the volunteers

Subject  Sex Age\  Height\ Weight\
years cm kg.
1 M 23 170 68
2 M 24 165 65
3 M 26 173 63
4 M 29 166 70
5 M 20 174 80
6 M 35 172 78
7 M 32 171 74
8 M 27 167 75
9 M 33 169 73
10 M 29 173 84
11 M 30 168 72
12 M 40 174 69
13 F 24 160 58
14 F 23 164 57
15 F 24 166 60
16 F 26 168 55
17 F 29 170 59
18 F 30 161 60
19 F 32 165 58
20 F 34 165 60
Mean 28.5 168.5 66.90
+SD 4.94 4.11 8.59

plasma. Plasma (0.5 ml) was added to 0.2 ml of
20% perchloric acid, mixed well, and centrifuged
at 850 g for 10 min at 4°C. The supernatant was
removed and filtered through a 22-um Millipore
GV, syringe filter. A 20-pl aliquot of the filtrate
was analyzed by using a Shimadzu 10AVP, HPLC
machine, operating in isocratic mode, equipped
with a suplico pBondapak C,, column (4.6 mm
i.d. x 250 mm, 5 pm particle size), an absorbance
detector set at 254 nm. The mobile phase was
50 mM KH,PO,, pH 6.0, ata flow rate of 1 ml/min.
Authentic allopurinol standards were run under
similar conditions, and these values were used to
calculate concentrations of allopurinol in plasma
samples.

Linearity of the chromatographic method

The typical chromatogram obtained for
a standard of allopurinol is shown in Fig. 1. The
retention time of allopurinol in chromatogram is
about 5.7 min.

Precision and accuracy HPLC method was
evaluated by measuring the chromatographic peak
area of allopurinol, 10 times on the same standard
(5§ mcg/ml). The coefficient of variation was 1.12
%. Injection precision less than 5% RSD (Relative
Standard Deviation) are considered appropriate for
these trace level determinations. The accuracy of
the method was estimated by injecting five different
standard of the same concentration (1 mcg/ml)
obtaining a recovery of 99.6% with an RSD of
1.6%.

Recovery of the method

Table 2 show the results obtained in the
analysis of the extracts from spiked plasma with
different quantities of allopurinol (0.78 mcg. 10.2
mcg and 26.7 mcg); the average recovery was
98.5%. The RSD values ranged from 1.6% for a
quantity of 10.2 ig (intra-day) to 5.6% for 0.78 ig
in the inter-day study.

Statistical Analysis

Table 2. Intra- and inter-day variation of the method for allopurinol

Inter-day (n=10) Intra-day (n=10) Conc. Added
RSD*(%) Error(%)  Conc.Found (mcg) RSD*(%) Error(%)  Conc.Found (mcg) (mcg)
5.60 6.4 0.73 +0.04 4.8 2.6 0.76 +0.03 0.78
3.10 2.9 0.91+0.29 1.6 0.9 10.1 £0.12 10.2
4.20 2.3 26.1 +£0.53 1.9 1.1 26.4+0.25 26.7

*Relative Standard Deviation (RSD)
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The pharmacokinetic characteristics of
allopurinol were determined from the plasma
concentration-time data. Peak plasma concentration
(C,,.) and time to maximum plasma concentration
(T,,) were determined directly from raw data.
The area under the curve (AUC,, from 0 to last
measured concentration) was calculated by the
trapezoidal method.

Student’s (t)-test was used to estimate the
significance of the variations in the results obtained
for the tested formulations.

RESULTS AND DISCUSSION

The chromatograms shown in Fig.
1 are the results of standards of allopurinol
standard (B) and free plasma (A) which observed
that no endogenous interference occurred in
the chromatogram, the figures (2, 3) show the
chromatogram after oral administration of 300mg
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allopurinol at selective result of analysis carried
out 2 and 6 hours respectively.

Linear calibration curves of allopurinol
peak area versus plasma concentrations were
obtained with plasma standards containing 5 — 300
ug/ml (Fig. 2). The calibration curve constructed
during the assays of allopurinol in actual plasma
samples of the bioavailability trial were being
carried out'. Correlation coefficient for these linear
regression were consistently greater than 0.98.9
(n=5) making one point calibration feasible.

Precision and accuracy, Percentage intra-
assay and inter-day coefficient of variation (CV
%) for allopurinol were 97.2—100.3, within
the concentration range 0.5-5.0 ig/ml (Table
2). Table2 display the effects obtained within
the analysis of the extracts from spiked plasma with
different portions of allopurinol (0.78 mcg. 10.2
mcg and 26.7 mcg); the average restoration turned
into 98.5%. The RSD values ranged from 1.6%
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Fig. 1. HPLC chromatigrams of allopurinol standard (B) and plasma (A)
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for a quantity of 10.2 ig (intra-day) to 5.6 %
for 0.78 ig within the inter-day study.

Plasma concentrations of allopurinol
were measurable for most subjects up to 12 hours
following the administration of oral allopurinol
tablets (Table 3, 4).

Allopurinol is given orally and
unexpectedly absorbed from the top gastrointestinal
tract. Studies have detected allopurinol within the
blood 30-60 minutes after dosing. Estimates of

bioavailability range from 67% to 90%. (Helmy
et.al. 2014, and Rathod et.al. 2017). A Peak plasma
levels of allopurinol usually arise approximately
1.5 hours after oral administration of Zyloric,
however fall swiftly and are barely detectable
after 6 hours (Figure 3, 4 and 5). Allopurinol is
negligibly bound by way of plasma proteins and
thus varieties in protein binding are not thought
to be significantly change clearance (Guerra et al.
2001).
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Fig. 2. Calibration curve of allopurino (ug/ml) standard
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Fig. 3. Means plasma concentration of allopurinol (ug/ml) after oral administration of Hyporic acid 300 mg tablet
to 20 healthy volunteers
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The self-evidence degree of dispersion
of allopurinol is approximately 1.6 litre/kg body
weight which appears moderately sizable uptake
by through tissues. Tissue concentrations of
allopurinol have not longer been suggested in
humans, however it’s possibly that allopurinol
and Oxipurinol can be present in the highest
concentrations inside the liver and intestinal
mucosa in which xanthine oxidase activity is high
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(Guerra et al. 2001). Approximately 20% of the
ingested allopurinol is excreted within the feces.
Elimination of allopurinol is particularly
by manner of metabolic conversion to oxipurinol
with beneficial resource of xanthine oxidase and
aldehyde oxidase (3), with much less than 10
% of the unchanged drug excreted in the urine.
Oxipurinol is a much less effective inhibitor of
xanthine oxidase than allopurinol, but the plasma
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Fig. 4. Means plasma concentration of allopurinol (ug/ml) after oral administration of Zyloric 300 mg tablet
(GlaxoWellcome) to 20 healthy volunteers
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Fig. 5. Comparison between Reference drug (Zyloric, Glaxo Wellcome) and Test drug (Hyporic, SDI)
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Table 3. Mean concentration of allopurinol (ug\ml) in plasma after administration
of oral 300 mg Hyporic acid tablet (SDI) to 20 healthy volunteers

795

Time - Hours

No. 0.0 0.5 1.0 1.5 2.0 3.0 4.0 6.0 9.0 12.0
1 0 5.6 17.3 32.1 234 15.8 10.5 6.6 3.1 1.2
2 0 4.2 153 29.6 22.1 14.9 9.3 5.0 24 1.1
3 0 39 12.4 22.5 153 9.7 5.5 3.7 2.1 0.9
4 0 5.4 16.7 26.3 16.4 10.2 6.4 3.0 1.6 0.75
5 0 6.3 16.0 30.1 21.2 13.7 8.3 4.5 2.4 1.1
6 0 3.5 13.1 27.8 18.5 10.4 6.4 3.1 1.7 0.85
7 0 5.1 16.8 322 243 16.1 10.0 5.7 2.5 1.1
8 0 6.5 17.5 345 25.6 17.3 9.8 4.8 2.2 0.9
9 0 4.6 143 24.0 16.2 8.9 4.8 2.8 1.8 0.8
10 0 4.8 14.9 28.4 20.0 12.2 6.7 3.9 1.9 0.75
11 0 4.0 153 31.6 223 154 10.2 5.1 24 1.0
12 0 52 16.7 334 25.7 17.9 11.4 5.7 2.7 1.2
13 0 6.4 18.0 35.1 27.2 18.2 12.7 6.0 2.9 1.4
14 0 39 14.0 28.2 19.8 11.3 6.6 33 1.7 0.8
15 0 55 16.2 294 20.0 12.0 7.4 4.0 1.9 0.9
16 0 6.5 16.9 33.7 24.6 16.7 10.1 53 2.6 1.3
17 0 42 14.7 29.0 19.9 11.8 7.2 4.2 2.0 0.95
18 0 3.7 13.2 27.4 18.3 10.3 6.0 3.0 1.4 0.65
19 0 53 16.0 325 23.6 17.4 9.6 4.6 1.9 0.85
20 0 3.8 14.2 28.5 19.2 11.0 59 2.9 1.7 0.75
Mean 0 4.92 15475 29.815  21.18 13.56 8.24 436 2.145 0.963
+SD 0 1.006 1.591 3.372 3.391 3.105 2.227 1.151 0.464 0.205

Table 4. Mean concentration of allopurinol (ug\ml) in plasma after administration of oral 300 mg Zyloric
tablet (GlaxoWelcome) to 20 healthy volunteers

Time - Hours

No. 0.0 0.5 1.0 1.5 2.0 3.0 4.0 6.0 9.0 12.0
1 0 6.4 18.5 332 23.5 16.2 11.3 6.2 33 1.32
2 0 53 15.4 31.2 21.0 153 10.2 5.4 2.9 1.2
3 0 52 15.6 32.6 20.5 14.6 9.0 4.5 23 1.0
4 0 4.6 15.2 29.8 19.4 13.9 8.9 4.3 2.0 0.9
5 0 3.9 14.3 27.8 18.3 14.2 10.3 6.0 3.0 1.4
6 0 3.7 14.0 26.3 16.7 12.4 7.6 4.0 1.9 0.85
7 0 4.8 14.5 27.0 16.9 12.0 7.5 3.8 1.75 0.75
8 0 4.9 15.6 29.6 20.1 143 9.4 4.7 2.1 1.0
9 0 5.8 16.9 32.1 21.5 15.0 10.3 59 2.6 1.2
10 0 6.5 18.3 33.9 22.6 17.5 11.8 6.0 3.1 1.4
11 0 6.7 19.2 34.5 24.0 16.5 11.3 55 2.7 1.5
12 0 53 16.4 33.1 21.7 15.9 10.2 52 24 1.0
13 0 4.7 15.2 29.8 19.9 14.2 9.7 4.9 23 0.9
14 0 43 153 29.7 18.8 13.9 9.4 4.7 2.2 0.88
15 0 3.9 13.8 26.3 17.4 12.7 8.8 43 1.9 0.85
16 0 5.7 16.5 30.2 20.6 14.8 9.2 4.9 1.8 0.8
17 0 5.8 17.0 334 24.5 16.3 10.6 5.1 23 1.0
18 0 6.9 17.4 31.5 19.7 13.9 8.2 4.0 1.8 0.85
19 0 6.2 16.7 30.7 21.2 15.7 9.6 4.6 1.9 0.80
20 0 4.4 143 28.6 18.6 14.2 8.9 4.4 1.75 0.75
Mean 0 5.25 16.005 30.565 20345 14.675 9.61 4.92 23 1.017
+SD 0 0.977 1.552 2.507 2.237 1.418 1.168 0.724 0.485 0.234
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Table 5. Pharmacokinetic of allopurinol (ug\ml) in plasma after administration
of oral 300 mg Hyporic acid tablet (SDI) to 20 healthy volunteers

No. Ka Ka0.5t Kelem. Kelem.0.5t Cmax Tmax AUC
1 2.256 0.307 0.320 2.169 32.1 1.5 104.2
2 2.586 0.268 0.341 2.032 29.6 1.5 102.8
3 2.314 0.299 0.318 2.176 22.5 1.5 98.6
4 2.258 0.307 0.359 1.928 26.3 1.5 75.4
5 1.864 0.372 0.343 2.022 30.1 1.5 99.7
6 2.640 0.262 0.371 1.867 27.8 1.5 69.74
7 2.385 0.291 0.325 2.134 322 1.5 89.86
8 1.981 0.349 0.368 1.882 345 1.5 103.61
9 2.269 0.305 0.351 1.974 24.0 1.5 68.53
10 1.173 0.591 0.383 1.810 284 1.5 74.62
11 2.684 0.258 0.334 2.072 31.6 1.5 94.325
12 2.334 0.297 0.353 1.964 334 1.5 98.42
13 2.069 0.335 0.318 2.176 35.1 1.5 99.61
14 2.557 0.271 0.379 1.830 28.2 1.5 87.520
15 2.161 0.321 0.360 1.926 294 1.5 78.38
16 1.911 0.363 0.336 2.061 33.7 1.5 99.35
17 2.506 0.277 0.323 2.148 29.0 1.5 92.46
18 2.544 0.272 0.373 1.856 274 1.5 84.512
19 2.210 0.314 0.380 2.248 325 1.5 100.310
20 2.637 0.263 0.397 1.745 28.5 1.5 88.620
Mean 2.267 0.316 0.345 2.003 29.815 1.5 90.525
+SD 0.356 0.073 0.023 0.141 3.372 0.0 11.677

half-life of oxipurinol is ways more prolonged (4).
Estimates variety in man ranged between 13 to 30
hours. Therefore powerful inhibition of xanthine
oxidase is maintained over a 24 hour period with
every day dose of allopurinol.

Patients with everyday renal function will
gradually gather oxipurinol till a steady state
plasma oxipurinol popularity is reached (4). Such
patients, taking three hundred mg of allopurinol in
keeping with day, will typically have plasma
oxipurinol concentrations of 5-10 mg/litre (Guerra
et al. 2001).

Allopurinol has a plasma half lifestyles of
about 1 to two hours, while in the present study, it
was found that the half-life of Hyporic drug as a
test and Zyloric drug as a reference were 2.0 and
2.1 hours, respectively ( Tables 5 and 6).

The bioavailability of both formulations
judged by the calculated pharmacokinetic
parameters listed in Tables 5 and 6 and Figures
3 and 4. Among the parameters utilized for
comparison between the two formulations were
the area under curve (AUC) calculated from the

plasma concentration profile (Fig. 5). The area was
estimated by combination of linear —log — linear
trapezoidal method which yields more acceptable
results than the linear method alone?.

The most concentrations of allopurinol
for each 300mg hyporic and 300mg zyloric
were 29.8 and 30.6mg at maximum time of 1.5
hours for both formulation. It was not significantly
differences, the results of the study were given
in Tables 3 and 4. Area under curve (AUC) was
calculated by the linear trapezoidal rule for both
Hyporic tablet and Zyloric tablet, it was found
that there was no significant different (see Fig.
5). The AUC_ , for Hyporic tablet were slightly
lower than those calculated for Zyloric tablets.
The same applies to the peak concentration Cmax
(90.525ug/ml and 92.28ug/ml for Hyporic and
Zyloric, respectively). The terminal half-life (t | ,)
for both drugs are 1.5 hr., were similar time and
close to the values reported by (2).

Considering the pharmacokinetic
parameters used in this study, one finds that the
average values for the area under curve (AUC
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Table 6. Pharmacokinetic of allopurinol (ug\ml) in plasma after administration
of oral 300 mg Zyloric tablet (GlaxoWelcome) to 20 healthy volunteers

No, Ka Ka0.5t Kelem. Kelem.0.5t Cmax Tmax AUC
1 2.123 0.326 0.311 2.231 33.2 1.5 109.68
2 2.134 0.325 0.339 2.046 31.2 1.5 98.86
3 2.198 0.315 0.325 2.134 32.6 1.5 96.33
4 2.391 0.289 0.337 2.058 29.8 1.5 89.42
5 2.599 0.267 0.226 2.605 27.8 1.5 91.98
6 2.662 0.260 0.325 2.133 26.3 1.5 75.31
7 2.211 0.313 0.341 2.034 27.0 1.5 78.42
8 2.316 0.299 0.308 2.252 29.6 1.5 88.62
9 2.139 0.324 0.336 2.061 32.1 1.5 94.52
10 2.071 0.335 0.292 2.373 33.9 1.5 107.9
11 2.106 0.329 0.309 2.240 345 1.5 105.75
12 2.259 0.307 0.327 2.120 33.1 1.5 102.12
13 2.348 0.295 0.334 2.022 29.8 1.5 97.31
14 2.539 0.273 0.313 2.216 29.7 1.5 94.86
15 2.528 0.274 0.316 2.192 26.3 1.5 78.68
16 2.126 0.326 0.345 2.008 30.2 1.5 86.62
17 2.151 0.322 0.325 2.132 334 1.5 98.31
18 1.850 0.375 0.342 2.026 31.5 1.5 92.41
19 1.982 0.349 0.346 2.004 30.7 1.5 87.71
20 2.358 0.294 0.336 2.063 28.6 1.5 81.55
Mean 2.255 0.305 0.324 2.146 30.565 1.5 92.28
+SD  0.212 0.033 0.020 0.148 2.507 0.0 9.752

o.12) corresponding to Hyporic tablet is slightly
lower than the values determined for Zyloric
tablet. However, statistical testing showed that the
differences is insignificant.

The two formulations are bioequivalent
for Hyporic tablet (SDI) and Zyloric tablets
(GlaxoWellcome). In this study, no statistically
significant difference in Cmax, AUC , were found
between Hyporic and Zyloric.
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