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Abstract
Gout is arthritis caused due to Monosodium urate (MSU) crystals deposition occurring particularly in patients with associated
comorbidities limiting the use of conventional therapies. This study was planned to evaluate the therapeutic efficacy of urinile (a
herbal drug) for the treatment of gouty arthritis. Allopurinol was used as standard drug (positive control). The study population of
250 volunteers (gouty arthritis patients) were divided into 2 groups as test and control group (n ¼ 125 each). Gouty arthritis
patients in test and control group were treated with 300 mg each of urinile and allopurinol, respectively. Clinical symptoms of all
the study volunteers were recorded and serum uric acid was determined. Significant (p < 0.05) reduction in serum uric acid level
toward normal was found in test group individuals. Clinical symptoms of gouty arthritis patients were also improved in test group
compared to control group. Results showed that urinile has the potential to decrease serum uric acid level in gouty arthritis
patients probably because of its antioxidant potential and xanthine oxidase inhibitory activity. It can be concluded that the tested
herbal drug urinile is more potent in treating gouty arthritis patients and can be used as an effective alternative to the most
commonly used allopathic drugs.
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Introduction

Gout is arthritis caused due to the deposition of a type of uric

acid crystals called Monosodium Urate (MSU) crystals, usually

deposited around or within the joints secondary to chronic

hyperuricemia.1,2 It affects 1 to 2% of adult population in

developed countries and possibly increased the prevalence.

Acute gouty arthritis may be associated with clinical symptoms

of inflammation.1 Gouty joint pain is known since ancient

times and well known by the Egyptian in 2640 BC. Gouty

arthritis indications ordinarily happen in the limits where body

temperature is lesser than in the middle, and accordingly the

deposition of monosodium urate is lesser than 0.41 mmol/l.3-5

Additionally, monosodium urate crystals deposition in syno-

vial fluid is implicated by different variables, similar to pH,

lack of articular hydration, and the closeness of such nucleat-

ing operators as non-aggregated proteoglycans, chondroitin

sulfate and insoluble collagens.6,7 Gout is often associated

with eating of high protein diet and alcohol consumption.8

The incidence of gout is about 3 per 1,000 persons, mostly

affecting males. The common management of gout is by the

use of anti-inflammatory agents and xanthine oxidase (XO)

inhibitors to inhibit the synthesis of uric acid.9 Allopurinol is

the most common inhibitor of xanthine oxidase.10 However,

its use is limited due to the adverse effects such as chronic
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kidney diseases and cardiovascular diseases.11 Therefore,

alternative treatment options for gout are required. Some her-

bal medicines have been used traditionally by the Unani phy-

sicians as a uricosuric and depurative for treating the gout.12

Urinile is a polyherbal formulation comprising of Trachysper-

mum ammi (Ajwain), Berberis vulgeris (Barbbery), Colechi-

cum autumnale (Suranjan shireen) and Apium graveolens

(Karafs). Colchicum autumnale is beneficial in gouty arthri-

tis.13 In the Unani Tibb, it is mainly valuable and famous

mediator to treat joint pain, back agony as well as gout. Tra-

chyspermum ammi is useful remedy to relief the pain.14 Based

on the pain relieving effects of urinile, we hypothesized that it

will limit gouty arthritis. This study was planned to evaluate

the therapeutic efficacy of urinile (polyherbal formulation)

against gouty arthritis.

Material and Methods

Collection and Identification of Plants Material

The plants material used in the present study for the pre-

paration of herbal drug urinile tablet were purchased from

the Jodia market Karachi. Following parts of the plants were

purchased i-e. Apium graveolens (Tukhm-e-karafs) seeds,

Colchicum autumnale (Suranjan shirin) tuber, Trachysper-

mum ammi (Ajwain) seeds and Berberis vulgeris (Barbbery)

stem bark. Representative sample of plants were submitted

to the department of botanical science division, Pakistan

Museum of Natural History (PMNH), Islamabad and iden-

tified by Dr. Syed Aneel Gilani, Associate Curator and

issued the voucher number against each of the submitted

plants as Trachyspermum ammi (Ajwain) voucher number

PMNH-ISD-01, Berberis vulgeris (Barbbery) voucher num-

ber PMNH-ISD-02, Colchicum autumnale (Suranjan shireen)

voucher number PMNH-ISD-03 and Apium graveolens (Karafs)

voucher number PMNH-ISD-04. Voucher specimen of all the

identified plants have been submitted to botanical science divi-

sion of PMNH.

Plants Extraction and Polyherbal Formulation

The dried plants materials were crushed to obtain fine pow-

der. The powdered material (500 g of each plant) were

soaked in 70% ethanol (1:10) for 72 hours with occasional

shaking and stirring. After 72 hours, the extract of each

plant was filtered using Whatmann No. 1 filter paper and

this extraction process was repeated 3 times to extract max-

imum bioactive compounds present in plants material. The

filtered extract was collected in separate beakers for each

plant and evaporated through rotary evaporator under

reduced pressure at 45 to 50�C to obtain concentrated

extract. Polyherbal formulation i-e urinile tablet was pre-

pared by mixing equal amount of each plant methanolic

extract in liquid glucose solution making the tablets of

300 mg weight. The tablets were allowed to dry at 50�C
for 12 hours. Hardness, disintegration and dissolution of the

tablets were assessed by hardness test device, disintegration

test machine and dissolution test machine, respectively.

Determination of Antioxidant Potential

Antioxidant potential of individual plants ethanolic extract and

urinile tablet was determined through different antioxidant

assays.

Total Flavonoids Contents (TFC)

Total flavonoids contents was measured through the method

described by Pranuthi et al.15 Briefly the mixture of plants

extract (0.5 mL), distilled water (2 mL) and 5% NaNO2 was

incubated for 5 to 10 minutes at room temperature followed by

the addition of 10% AlCl3 (0.15 mL) and 4% NaOH making the

total volume of the mixture upto 5 mL by adding methanol. The

reaction absorbance was measured at 510 nm after 15 min

incubation at room temperature. TPC was expressed as mg

equivalent of catechin per g of plants extract.16

Total Phenolic Contents (TPC)

Folin Ciocalteu method was used for the determination of

TPC.17 Gallic acid was used as the standard and standard curve

was constructed using varying concentrations of gallic acid and

the results were expressed as gallic acid equivalents. Plants

extract (10 mg/mL) and standard solution (1 mL) were mixed

with Folin-Ciocalteu reagent (5 mL) and Sodium carbonate

(20%; 4 mL) incubating the mixture for 1 hour. The reaction

absorbance was measured at 765 nm.

TPC mg GAE=gð Þ ¼ C x V = M

Where M ¼ Weight of extract (grams), V ¼ Volume of

extract (mL), C ¼ concentration of gallic acid (mg/mL).

DPPH Free Radical Reduction Assay

DPPH (2, 2-diphenyl-1-picryl-hydrazyl) radical scavenging

assay was utilized to measure the antioxidative action of indi-

vidual plants extract and the polyherbal formulation (Uri-

nile).18 Briefly, 1 mL DPPH solution (0.004%) was mixed

with plants extract (3 mL) and the mixture was incubated in

dark for 30 min. The optical density measured at 517 nm was

inversely related to the free radical scavenging action. Ascorbic

acid was used as standard and reagent blank as control. The

percent inhibition of DPPH free radicals by the sample was

calculated by formula:

DPPH inhibition %ð Þ ¼ A0� A1=A0 � 100

Where A1 ¼ sample absorbance, A0 ¼ blank absorbance

IC50 values were calculated from the mean values of repli-

cate measurements necessary to scavenge 50% DPPH free radi-

cals. The reduction in absorbance shows augmented radical

reducing action.
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Xanthine Oxidase Inhibitory Activity

Xanthine oxidase (XO) inhibition potential was determined

spectrophotometrically following the protocol described by

Noro et al. (1983).19 The mixture comprising the test solution

(50 mL), enzyme solution (0.01 units/mL in 0.1 mM phosphate

buffer pH ¼ 7.5; 30 mL) and 0.1 mM phosphate buffer (pH ¼
7.5; 35 mL). After pre-incubation at 25�C for 15 minutes, the

response was started by the expansion of 60 mL of substrate

solution (150 mM xanthine). The mixture was then incubated

for 30 minutes at 25�C. Optical density at 290 nm was mea-

sured using spectrophotometer. One unit of XO was character-

ized as the measure of enzyme needed to hydrolyze 1 mmol of

uric acid/minute at 25�C. IC50 values were determined from the

mean values of replicate measurements.

In vivo Study

In vivo study was carried out on gouty arthritis patients after

acute and chronic toxicity studies on mouse model.

Acute Toxicity Studies

Forty healthy mice weighing 25 to 35 g were procured from

Hamdard University, Karachi. The study animals were divided

into 4 groups of 10 animals in each group including 1 control

group and 3 test groups. All the study animals were kept under

normal husbandry environment with 12 hr light/dark cycle.

After 72 hrs of acclimatization, Group I animals was given

only water ad libitum while Group II, III and IV animals were

administered varying concentrations of Urinile tablet i-e 100,

200 & 300 mg per Kg bw, respectively in addition to water ad

libitum for a period of 14 days. Study animals were continu-

ously monitored for clinical sign and symptoms of any toxicity

effect throughout the experiment. Mortality rate of study ani-

mals was noted.

Chronic Toxicity Studies

For chronic toxicity studies, 40 healthy rats weighing 80 to 100

g were procured from Hamdard University, Karachi. The study

animals were divided into 4 groups of 10 animals in each group

including 1 control group and 3 test groups. All the study

animals were kept under normal husbandry environment with

12 hr light/dark cycle. After 72 hrs of acclimatization, Group I

animals was given only water ad libitum while Group II, III and

IV animals were administered varying concentrations of Uri-

nile tablet i-e 100, 200 & 300 mg per Kg bw, respectively in

addition to water ad libitum for a period of 60 days. Study

animals were continuously monitored for clinical sign and

symptoms of any toxicity effect throughout the experiment.

Clinical Trial Protocol

This study was a case control, multicenter, randomized pro-

spective, 2 arm parallel group clinical trial conducted at Shifa

Ul Mulk Memorial Hospital, Hamdard University Karachi,

University Medical Complex & Research Center, University

of Sargodha. The study protocol, clinical trial proforma, dosage

form design correlated data and informed consent forms were

submitted to Research Ethics Committee of Hamdard Univer-

sity, Karachi and were permitted by the same. The study plan

was approved by Research Ethics Committee of Hamdard Uni-

versity, Karachi. Written informed consent was taken from all

the study participants before inclusion into the study

population.

Patients

Trial was conducted on 250 patients of gouty arthritis between

20 and 80 years age divided into 2 groups as control and test

group of 125 patients each (n ¼ 125) for 18 weeks irrespective

of socioeconomic status (Figure 1). Patients aged 20 to 80 years

with symptomatic gouty arthritis, medical history of gouty

arthritis without any other presenting complains or associated

disorders and serum uric acid >8 mg/dl were included in the

study while grouty arthritis patients with other associated dis-

orders were excluded from the study. Control group patients

were treated with allopurinol (300 mg tablet) while test group

patients were given Urinile (300 mg Tablet) twice a day for a

period of 18 weeks.

Data Collection

Data on the clinical trial were collected by completing the

clinical trial proforma through close to home meetings, indi-

vidual perception, and the utilization of case record, files and

documents.

Follow-up and Assessment

Follow-up assessment of all the patients in the study population

was conducted regularly. Musculoskeletal examination and

uric acid concentration in the blood were recorded at the end

of every 6 weeks and after 18 weeks of treatment. Out of 250

study individuals, 222 patients consented to take an interest in

the investigation.

Determination of Serum Uric Acid

Serum uric acid concentration (mg/dl) was determined through

uricase method using the commercially available diagnostic kit

(Human GmbH, Germany).20

Statistical Analysis

Statistical analysis was performed using SPSS statistical soft-

ware by applying Chi Square test. p value less than 0.05 was

considered as statistically significant. Means + SD and per-

centages of different parameters were also calculated using

Microsoft Excel 2007 for Microsoft windows.
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Results

Antioxidant Potential

Antioxidants are molecules with reduction capacity for the sub-

strates during oxidative processes. Oxidation reactions produces

free radicals that competes with natural antioxidant defensive

mechanism of the body causing impairment in the body’s natural

defense system leading to oxidative stress. Antioxidant potential

of tested plants extract and urinile tablet has been determined

through different antioxidant assays and the results are given in

Table 1. Variation in the concentration of total phenolics and

flavonoids has been observed in different plants extract and

urinile tablet. Total flavonoids and total phenolics contents were

found increased in combined formulation than in individual

plants extract. Urinile showed highest antioxidant potential indi-

cating an increase in the antioxidant activity of polyherbal

formulation compared to individual plants extract which is an

indication of the synergistic effects of combined formulation.

DPPH radical scavenging assay showed highest inhibition per-

centage of free radicals in urinile tablet in comparison with

individual plants extract and is comparable with the scavenging

potential of Vitamin C, a known antioxidant used as standard.

Xanthine-Oxidase Inhibition

Xanthine oxidase activity of individual plants extract and Uri-

nile was evaluated through xanthine oxidase inhibition assay.

Each plant extract was assayed for the inhibition of xanthine

oxidase activity at 25, 50, 100, 200 mg ethanolic plants extract,

urinile and allopurinol dissolved per mL of dimethyl sulfoxide

(DMSO). Dose dependant inhibition of xanthine oxidase

enzyme was observed. IC50 values were calculated through

Analyzed (n=110)

Lost to follow-up (Poor response) (n=5)

Discontinued intervention due to side effects (n=03)

Allocated to intervention (n=125)

Rece⃣ ived allocated intervention (n=118)

Lost to follow-up (Poor response) (n＝02)

Discontinued intervention due to side effects (n=06)

Allocated to intervention (n=125)

Received allocated intervention (n=120)

Analyzed (n=112)

Allocation
(ITT analysis)

Analysis
(Per-protocol analysis)

Follow-Up

Randomized (n=250)

⃣

Figure 1. Flow chart diagram of the participants.

Table 1. Antioxidant Potential of Plants Hydroalcoholic Extract and
Polyherbal Drug Urinile.

Sample
DPPH

inhibition (%)
TPC

(mg GAE/g) TFC (mg CE/g)

Trachyspermum ammi 48.01 + 4.2 297.85 + 24.3 84.87 + 12.5
Apium graveolens 53.94 + 5.1 277.73 + 41.1 94.08 + 15.3
Berberis vulgaris 70.75 + 4.8 241.51 + 22.5 73.82 + 22.7
Colchicum autumnale 75.70 + 6.3 239.93 + 18.7 89.87 + 24.6
Tab. Urinile 82.12 + 5.7 328.83 + 28.4 128.83 + 31.8
Vitamin C 92.03 + 4.6

Values are mean + SD of replicate measurements; TPC: Total Phenolic Con-
tents; GAE: Gallic Acid Equivalents; TFC: Total Flavonoids Contents; CE: Cate-
chin Equivalents.

Table 2. Percentage Inhibition of Xanthine Oxidase Enzyme and IC50

Values of Plants Extract, Urinile and Allopurinol.

Sample

Tested concentrations

IC50200 mg/ml 100 mg/ml 50 mg/ml 25 mg/ml

Trachyspermum
ammi

91 78 49 31 19.8

Apium graveolens 69 54 31 11 180
Berberis vulgaris 74 52 36 18 121
Colchicum

autumnale
79 61 42 30 42

Tablet Urinile 96 88 69 40 17.3
Allopurinol 93 86 70 41 6.1

All the values are in percentages
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the linear regression analysis of the standard plot by percentage

inhibition of enzyme against varying concentrations. Percent-

age xanthine oxidase inhibition and IC50 values of the tested

samples were given in Table 2.

Physicochemical Properties of Urinile Tablets

Different physicochemical considerations as like appearance,

mass variety as well as breaking down period were determined

for polyherbal preparation (Table 3). Hardness and disintegra-

tion of the tablets was 8 Lbs and 10 minutes, respectively.

Dissolution of the tablets was analyzed and tablet was dis-

solved in 5 minutes.

Acute and Chronic Toxicity Study

Acute toxicity trial of urinile was carried out on mice. Mice

were observed for a period of 14 days for their general social

mortality. No mortality has been observed at the administered

dosages. Different indications of danger like male pattern bald-

ness, bodily fluid layer (nasal), lacrimation, sleepiness, stride

and tremors were additionally not noticed.

For chronic toxicity study, rats were used and the study

period was extended to 60 days and the animals were kept

under strict observation. No mortality was observed in rats

treated with varying concentrations of urinile and no signs of

toxicity were observed.

Serum Uric Acid Concentration

Serum uric acid was found reduced in 56 subjects (50.90%) out

of 110 in test group whereas the concentration of serum uric

acid in standard control group was decreased in 76 subjects

(67.85%) out of 112. The pattern result of serum uric acid

concentration was shown in Figure 2.

Bars showing the percentage of patients who’s serum uric

acid concentration was decreased after treatment. Bars in this

figure showing that in 50.9% of study population in the test

group individual treated with urinile whereas 67.85% of the

allopurinol treated patients have uric acid concentration <8

mg/dl. Uric acid concentration of all study subjects were >8

mg/dl before giving any type of treatment. So urinile and allo-

purinol treatment lowers the uric acid concentration in gouty

arthritis patients.

Clinical Assessment

Clinical assessment of gouty arthritis patients presenting with

various clinical complaints including joints pain, tenderness,

redness and swelling of joints, stiffness and joints pain during

movement (Figure 3). Urinile was prescribed to 110 patients

with complaint of pain in the joints. Urinile showed 70%
improvement as compared to control allopurinol (67.85%)

improvement as shown in Figure 3. 87 patients with complaint

of joint tenderness were given Urinile and found improvement

in joint tenderness in 82.7% of the treated patients while

78.65% (70 out of 89) patients showed improvement through

allopurinol treatment (Figure 3).

Urinile and allopurinol was prescribed to 95 and 92 patients,

respectively with complaint of joint swelling. Urinile treatment

showed improvement of joint swelling in 71.57% patients

while allopurinol treatment showed improvement in 78.72%
of treated patients as shown in Figure 3. Redness of the joint

was improved in 68 and 62 patients through urinile and allo-

purinol treatment, respectively.

Joint stiffness was found improved in 66.67 and 33.33% patients

through urinile and allopurinol treatment, respectively (Figure 3).

Tophus formation and complaint of pain on joint movement were

also improved through urinile treatment compared with allopurinol

teatment and the results are shown in Figure 3.

Table 3. Physicochemical Properties of Urinile Tablet.

Properties Results

Appearance Brownish in color
Mass 300 mg + 10%
Humidity 2.04 + 0.4%
Dissolution time 5 min
Taste Sweet
pH 3.7

Figure 2. Effect of urinile and allopurinol treatment on serum uric
acid level.

Figure 3. Percentage improvement in joints clinical conditions of
gouty arthritis patients after treatment with urinile and allopurinol.
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Bars in this figure showing the percentage improvement in

various clinical conditions found in study population.

Discussion

Gouty arthritis is a typical sickness portrayed by intense self-

constraining assaults of joint pain, because of urate crystals

deposition into the joints.21 Presently there is new pattern to

utilize natural drug on account of their capability to cure with

less or no side effects. Therapeutic plants having calming, uri-

cosuric and xanthine oxidase inhibitory effects are utilized in

gouty joint inflammation.22 Despite the fact that allopurinol is

most commonly used for the management of gouty joint

inflammation however this resulted certain side reactions, for

example, skin rashes, feelings of queasiness and regurgita-

tion.23 Along these lines, herbal coded formulations have been

formulated that contains ingredients whose synergistic calm-

ing, uricosuric effects and xanthine oxidase inhibitory activity

have been accounted.24 Randomized controlled clinical prelim-

inary study was carried out to evaluate the comparative ther-

apeutic potential of urinile and allopurinol in patients with

gouty joint inflammation. The study results showed reduction

in serum uric acid concentration from >8 mg/dl to <6 mg/dl in

patients treated with urinile. This 18 weeks’ investigation

exhibited that treatment with Urinile essentially decreased the

serum uric acid concentration to <6.0 mg/dl in 91% patients.

Conversely, the extent of patients reacting to allopurinol was

78%. The findings presented here demonstrate that Urinile has

more potential to inhibit xanthine oxidase enzyme than Allo-

purinol for the management of gouty arthritis. Urate-lowering

response to Urinile (300 mg) twice a day was stronger than the

reaction to regularly utilized dosages of allopurinol. Keeping

up a mean serum uric acid concentration of between 4.5 and 5.0

mg/dl is the ideal range to stay away from a flare of intense

joint pain. In our study, when serum uric acid concentration

was decreased to <6 mg/ml, the side effects of gouty joint pain

were significantly decreased. Our observations are in accor-

dance with the published reports on the use of herbal products

to treat gouty arthritis25 that hyperuricemia has a solid relation-

ship with relative danger of death in coronary illness, hyperten-

sion, stroke, liver infection as well as kidney failure, showing

that elevated serum uric acid is a significant hazard factor for

decreased life expectancy.

A decrease in serum uric acid after Urinile (300 mg)

treatment twice a day indicated that it could be used as a

uric acid lowering agent. These values supported the need

for further research to assess the xanthine oxidase inhibitory

activity. Study findings demonstrated that Urinile has

xanthine oxidase inhibitory action. Allopurinol and Urinile

(polyherbal drug) was examined for xanthine oxidase inhi-

bitory activity at 25, 50, 100, and 200 mg per mL. Allopur-

inol and Urinile extracts demonstrated a dose dependent XO

inhibitory effect with XO inhibitory action of 86% and 88%,

respectively. A large number of the patients experienced

improvement in manifestations of gouty arthritis within

investigation period. In our investigation, Urinile effectively

decreased the serum uric acid level without any toxic effects

as compared to Allopurinol. Urinile also decreased the gout

symptoms like joint pain, tenderness, redness and stiffness of

joint. The outcomes of the present investigation exhibited

that treatment with Urinile twice per day for 18 weeks ade-

quately diminishes serum uric acid concentration in patients

with hyperuricemia and gout.

Urinile is a polyherbal drug prepared from 4 different

medicinal plants extract and all the individual plants extract

exhibited significant antioxidant potentials and XO inhibitory

activities. On preparing the polyherbal formulations of these

plants extract, the synergistic effect of all the included plants

extract have much better potential against gouty arthritis than

the individual plants extract. It has been reported in the lit-

erature that all the plants extract have high content of flavo-

noids and phenolic compounds with significant potential to

inhibit XO and lowers down the uric acid concentration in

blood.26 Due to the presence of active metabolites in plants,

urinile drug has the uric acid lowering effect in hyperuricemic

gouty arthritis patients. Bilal et al. in their study prepared the

polyherbal formulation of medicinal plants and evaluated their

antihyperuricemic potential in rats. They found marked

hypouricemic effect of polyherbal drug in potassium oxonate

induced hyperuricemia.27 Sharma et al. studied the chronic

musculoskeletal pain relieving effect of polyherbal Ayurvedic

formulation containing T. ammi oil and found that polyherbal

formulation was effective in reducing the pain, swelling and

tenderness as well as improving the joint mobility in subjective

patients.28 Various studies reported the pharmacological poten-

tial of T. ammi such anti-inflammatory,29 anti-hypertensive,

bronchodilating, antispasmodic, hepatoprotective,30 hypolipi-

demic31 and digestive stimulant.32 Similarly, immunomodula-

tory and anti-inflammatory potential of B. vulgaris and its

main phytoconstituents have been reported in published liter-

ature. The main phytochemicals of B. vulgaris are alkaloids,

phenolic compounds, organic acids and flavonoids.33 So, the

presence of bioactive phytochemicals in medicinal plants

which are part of urinile are responsible for its effect against

gouty arthritis by inhibiting the XO and lowering down the

serum uric acid concentration.

Conclusion

From present study, it is evident that polyherbal formulation uri-

nile prepared by combining the hydroalcoholic extracts of 4 dif-

ferent medicinal plants showed increased antioxidant potential

and xanthine oxidase inhibitory activity as compared to the poten-

tials of individual medicinal plants extract indicating the syner-

gistic effect of urinile. This increased radical scavenging and

xanthine oxidase inhibition potential is possibly due to the pres-

ence of antioxidant compounds like flavonoids and phenolics in

medicinal plants. Reduction in serum uric acid and improvement

in the clinical conditions in joints of gouty arthritis patients

through urinile treatment is an indication of its therapeutic poten-

tial against gouty arthritis. It can be concluded that polyherbal

formulation (urinile) of studied medicinal plants has the potential

6 Dose-Response: An International Journal



against gouty arthritis and can be used for therapeutic purposes

which can lead to an increased interest of herbal pharmaceuticals

producing clinically safe and efficient herbal drugs. Further stud-

ies are required to isolate and characterize the therapeutically

bioactive compounds and then large scale clinical trials which

will be a step forward toward drug discovery.

Authors’ Note

Saeed Ahmad is no more affiliated with College of Agriculture, Uni-

versity of Sargodha, Sargodha, Pakistan.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

ORCID iD

Saeed Ahmad https://orcid.org/0000-0001-9291-7059

Muhammad Akram https://orcid.org/0000-0002-7457-8572

Jaweria Nisar https://orcid.org/0000-0002-5451-9137

Muhammad Riaz https://orcid.org/0000-0002-5524-7735

Naveed Munir https://orcid.org/0000-0003-0380-1332

References

1. Bernal JA, Quilis N, Andrés M, Sivera F, Pascual E. Gout: opti-

mizing treatment to achieve a disease cure. Ther Adv Chronic Dis.

2016 7(2):135-144.

2. Wang X, Wang YG. Progress in treatment of gout using Chi-

nese and western medicine. Chin J Integrative Med. 2020;

26(1):8-13.

3. Sutaria S, Katbamna R, Underwood M. Effectiveness of inter-

ventions for the treatment of acute and prevention of recurrent

gout—a systematic review. Rheumatology. 2006;45(11):

1422-1431.

4. Poor G, Mituszova M. History, classification and epidemiology of

crystal-related arthropathies. Rheumatology. 2003;2:1893-1902.

5. Wortmann RL. Gout and hyperuricemia. Curr Opin Rheumatol.

2002;14(3):281-286.

6. Sari I, Akar S, Pakoz B, et al. Hyperuricemia and its related

factors in an urban population, Izmir, Turkey. Rheumatol Int.

2009;29(8):869-874.

7. Ghei M, Mihailescu M, Levinson D. Pathogenesis of hyperur-

icemia: recent advances. Curr Rheumatol Rep. 2002;4(3):

270-274.

8. Hong F, Zheng A, Xu P, et al. High-protein diet induces hyper-

uricemia in a new animal model for studying human gout. Int J

Molecular Sci. 2020;21(6):2147.

9. Hyun SH, Mun HY, Lee HB, Kim HK, Lee JS. Isolation of

yeasts from wild flowers in Gyonggi-Do province and Jeju

island in Korea and the production of anti-gout xanthine oxi-

dase inhibitor. Microbiol Biotechnol Letters. 2013;41(4):

383-390.

10. Sagor M, Taher A, Tabassum N, Potol M, Alam M. Xanthine

oxidase inhibitor, allopurinol, prevented oxidative stress, fibrosis,

and myocardial damage in isoproterenol induced aged rats. Oxid

Med Cell Longev. 2015;2015:478039.

11. Goicoechea M, de Vinuesa SG, Verdalles U, et al. Effect of allo-

purinol in chronic kidney disease progression and cardiovascular

risk. Clin J Am Soc Nephrol. 2010;5(8):1388-1393.

12. Kydd AS, Seth R, Buchbinder R, Edwards CJ, Bombardier C.

Uricosuric medications for chronic gout. Cochrane Database Syst

Rev. 2014;(11):CD010457.

13. Akram M, Alam O, Usmanghani K, Akhter N, Asif H.Colchicum

autumnale: a review. J Med Plants Res. 2012;6(8):1489-1491.

14. Dubey S, Kashyap P. Trachyspermum ammi: a review on its

multidimensional uses in Indian folklore medicines. Res J Med

Plant. 2015;9(8):368-374.

15. Pranuthi EK, Narendra K, Swathi J, et al. Qualitative assessment

of bioactive compounds from a very rare medicinal plant ficus

dalhousiae miq. J Pharm Phytochem. 2014;3(1):57-61.

16. Shahid M, Fatima H, Anjum F, Riaz M, Akhter N, Murtaza MA.

Proximate composition, antioxidant activities and fatty acid pro-

filing of selected mushrooms collected from Azad Jammu and

Kashmir. Acta Poloniae Pharm. 2020;77(1):145-153.

17. Kauser A, Shah SMA, Iqbal N, et al. In vitro antioxidant and

cytotoxic potential of methanolic extracts of selected indigenous

medicinal plants. Prog Nutr. 2018;20(4):706-712.

18. Riaz M, Shahid M, Jamil A, Saqib M. In vitro antioxidant poten-

tial of selected aphrodisiac medicinal plants. J Biol Regul Home-

ost Agents. 2017;31(2):419-424.

19. Noro T, Oda Y, Miyase T, Ueno A, Fukushima S. Inhibitors of

xanthine oxidase from the flowers and buds of Daphne genkwa.

Chem Pharm Bull. 1983;31(11):3984-3987.

20. Vaidya B, Bhochhibhoya M, Nakarmi S. Synovial fluid uric acid

level aids diagnosis of gout. Biomed Rep. 2018;9(1):60-64.

21. Roddy E, Choi HK. Epidemiology of gout. Rheumatic Dis Clin.

2014;40(2):155-175.

22. Flemmig J, Kuchta K, Arnhold J, Rauwald H.Olea europaea leaf

(Ph. Eur.) extract as well as several of its isolated phenolics inhibit

the gout-related enzyme xanthine oxidase. Phytomed. 2011;18(7):

561-566.

23. Mari E, Ricci F, Imberti D, Gallerani M. Agranulocytosis: an

adverse effect of allopurinol treatment. Italian J Med. 2011;

5(2):120-123.

24. Azmi S, Jamal P, Amid A. Xanthine oxidase inhibitory activity

from potential Malaysian medicinal plant as remedies for gout. Int

Food Res J. 2012;19(1):159-165.

25. Grayson PC, Kim SY, LaValley M, Choi HK. Hyperuricemia and

incident hypertension: a systematic review and meta-analysis.

Arthritis Care Res. 2011;63(1):102-110.

26. Mehmood A, Zhao L, Wang C, et al. Management of hyperur-

icemia through dietary polyphenols as a natural medicament: a

comprehensive review. Crit Rev Food Sci Nutr. 2019;59(9):

1433-1455.

27. Bilal M, Ahmad S, Rehman T, et al. Development of herbal for-

mulation of medicinal plants and determination of its antihyper-

uricemic potential in vitro and in vivo rat’s model. Pak J Pharm

Sci. 2020;33(2):641-649.

Ahmad et al 7

https://orcid.org/0000-0001-9291-7059
https://orcid.org/0000-0001-9291-7059
https://orcid.org/0000-0001-9291-7059
https://orcid.org/0000-0002-7457-8572
https://orcid.org/0000-0002-7457-8572
https://orcid.org/0000-0002-7457-8572
https://orcid.org/0000-0002-5451-9137
https://orcid.org/0000-0002-5451-9137
https://orcid.org/0000-0002-5451-9137
https://orcid.org/0000-0002-5524-7735
https://orcid.org/0000-0002-5524-7735
https://orcid.org/0000-0002-5524-7735
https://orcid.org/0000-0003-0380-1332
https://orcid.org/0000-0003-0380-1332
https://orcid.org/0000-0003-0380-1332


28. Sharma K, Sahoo J, Sahu D, Chattopadhyay A, Kumar S,

Mishra SS. Therapeutic evaluation of “Ayush Tulsi Jiwan

Plus” oil for chronic musculoskeletal pain relief. Ayu. 2015;

36(4):387-396.

29. Thangam C, Dhananjayan R. Antiinflammatory potential of the

seeds of carum copticum linn. Indian J Pharmacol. 2003;35(6):

388-391.

30. Gilani A, Jabeen Q, Ghayur M, Janbaz K, Akhtar M. Studies on

the antihypertensive, antispasmodic, bronchodilator and hepato-

protective activities of the carum copticum seed extract. J Ethno-

pharmacol. 2005;98(1-2):127-135.

31. Soorya kumari K, Prameela M. Effect of incorporating carum

copticum seeds in a high fat diet for albino rats. Medl Sci Res.

1992;20(6):219-220.

32. Vasudevan K, Vembar S, Veeraraghavan K, Haranath P. Influ-

ence of intragastric perfusion of aqueous spice extracts on acid

secretion in anesthetized albino rats. Indian J Gastroenterol.

2000; 19(2):53-56.

33. Kalmarzi RN, Naleini SN, Larky DA, et al. Anti-inflammatory

and immunomodulatory effects of barberry (Berberis vulgaris)

and its main compounds. Oxid Med Cell Longev. 2019;2019:

6183965.

8 Dose-Response: An International Journal



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


