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Abstract 

This study designed to investigate the effects of cherry extraction, almond oil, and their 

combination on physiological and some biochemical parameters in oxonic acid-induced 

hyperuricemic rats. Hyperuricemia was induced experimentally by intraperitoneal injection of rats 

with oxonic acid (OA) (250mg/kg/bw) daily for two weeks. The animals were randomly divided 

into six groups each included six rats: normalcontrol, Hyperuricemic (HU), HU+ Allopurinolas a 

positive control (AP)(5mg/kg/bw), HU+ Cherry extract (500mg/kg/bw), HU+ Almond oil 

(3ml/kg/bw), and HU+ co-treatment of (Cherry extract+ Almond oil). The treatments were 

administrated orally by intragastric tube (gavage) 1 h after OA injection daily throughout the 

study.At the end of the experiment, the rats were fasted overnight, anesthetized then blood samples 

were collected for biochemical analysis and detection of oxidative stress.Results indicated that 

injection with OA induced hyperuricemia after two weeks in rats by increasing the level of serum 

uric acid significantly (P≤0.0001),and a significantelevation in the levels of BUN, SCr, XO, and 

LPO were observed, whereas the level of serum SOD decreased.Moreover, treatment with HU rats 

with AP, cherry extract and almond oil alone and in their combination group, all significantly 

decreased SUA, SCr, BUN (except for the almond oil group in which Scr and BUN decreased non-

significantly)and reversing the results of oxidative stress. Finally, the results showed that the effects 

of combined treatment (cherry extract + almond oil) was near the actionsof allopurinol. 

[DOI: 10.22401/ANJS.22.4.08] 
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Introduction 

Gout is a rheumatic condition 

characterized by deposition and accumulation 

of monosodium urate crystal around joints. 

People with gout often experience acute and 

recurrent arthritis attacks that can affect 

multiple joints [1]. Hyperuricemia or excessive 

circulating urate concentrations, which is the 

final product of purine metabolism, is an 

important risk factor for gout and plays a 

significant role in the pathogenesis of this 

condition [2]. A cardinal precursor of gout 

arthritis and renal disease is hyperuricemia. It 

contributes significantly to the elevating 

incidence of chronic, degenerative and 

preventable diseases in the lifestyle [3]. 

The main approach to hyperuricemia 

treatment is the development of xanthine 

oxidase inhibitors that are more effective in 

reducing the level of uric acid in the plasma 

and urine and reverse the development of 

tophaceous deposition [4]. In spite of advances 

in the use of anti-hyperuricemic agents for the 

treatment of hyperuricemia and gout, 

allopurinol as a xanthine oxidase inhibitor 

could induce severe hypersensitivity and 

agranulocytosis, exacerbating renal toxicity by 

damaging the metabolism of pyrimidine [5]. 

Therefore, the available anti-hyperuricemic 

agents, particularly extracts of some plant 

medicines, need to be studied. 

For thousands of years, natural products, 

mainly plants, were been used to cure various 

diseases. There are several species of plant 

medicines commonly used in the treatment, 

Prunus spp. belongs to the family Rosacea, 

and it is a medicinal plant popularly used for 

the treatment of many diseases [6]. 

Cherries have attracted considerable public 

attention and interest in gout prevention and 

management from both patients and 

researchers as a potentially effective option. 

Small experimental studies in healthy humans 

and animals have shown that cherry reduces 
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uric acid levels in the serum [7]. Others have 

shown high levels of phenolic compounds 

(among them anthocyanins) in cherries 

products which have antioxidant and anti-

inflammatory properties [8]. 

Almond (Prunus amygdalus) oil as the 

most popular vegetable oilsis rich in mono and 

polyunsaturated fatty acids, with the main 

constituents being oleic and linoleic acids and 

several minor components such as tocopherols 

and phenolic compounds [9],diets that are rich 

in these compounds can prevent oxidative 

stress [10]. Some studies have demonstrated 

the antioxidant activity and free radical 

scavenging capacity of almond oil.In view of 

that, this study was aimed to investigate the 

role of cherry extract, almond oil and the 

combination of them in improving oxidative 

stress and physiological changes in oxonic 

acid-induced hyperuricemicrat model by 

evaluating certain biochemical parameters. 

 

Materials and Methods 

Experimental animals 

Thirty six adult male albino rats (Rattus 

norvegicus) of about 180-200 g body weight 

and 8 to 12 weeks old were used; animals were 

kept in the animal house.Six animals were kept 

in each cage in a controlled environment that 

was maintained under a 12 hour light/dark 

cycle, a temperature of 22 ± 4 °C, and the rats 

were supplied with a standard pellet diet and 

tap water ad-libitum. 

 

Plant collection and preparation of extract 

Fresh cherry Prunus spp. fruits were 

collected from Sitek-Sulaimani region, in 

June, and identified by the Taxonomist Shewa 

F. Mahmood, College of Science Biology 

Dept. Fruits were taken and dried under shade, 

then powdered by a mechanical grinder and 

stored in airtight containers. Cherry extracts 

were made by soaking 1 g of powder to50 ml 

of 70%ethanol for 48 -72 h.The solution was 

filtered and concentrated in a rotatory 

evaporator. Finally, the sample was 

lyophilized by freeze drying to powder and 

kept in a dark container at 4°C until use [11]. 

Almond Prunus amygdalus seeds were 

bought from a local market in Sitak–Sulaimani 

region. The seeds were dried in anoven at 

50°C for 1 h and powdered. The oil was 

extracted using soxhlet apparatus by placing 

50 g of the powder into a thimble with n-

hexane for 6 h [12].  

 

Solution preparation 

Oxonic acid (OA) was purchased from 

Angene, China then 250 mg/kg/bw was 

dissolved in 0.9% saline solution [13]. 

Allopurinol (AP) (gsk-India) (5 mg/kg/bw) 

and cherry extract (500 mg/kg/bw) were 

dispersed in distilled water [14]. 

 

Induction of hyperuricemia 

Experimentally, hyperuricemia was 

induced by the administration of oxonic acid 

(250 mg/kg/bw) intraperitoneally(IP) 

[13],once a day to each animal for two weeks. 

 

Experimental design 

The experimental rats were divided into 6 

groups, with 6 rats in each group: 

G1:normal rats which received intraperitoneal 

injectionof 0.9% saline solution (Control). 

G2:Hyperuricemicrats (HU)which received 

Oxonic acid (250mg/kg/bw) (Model). 

G3: HU+ Allopurinol (AP) (5mg/kg/bw). 

(Positive control). 

G4: HU+ Cherry extract (500mg/kg/bw). 

G5: HU+ Almond oil (3ml/kg/bw). 

G6:HU+ Co-treatment (Cherry extract + 

Almond oil). 

The treatments were administered to rats 

orally by intragastric tube (gavage) daily 1 h 

after OA injection throughout the study period 

(two weeks). 

 

Collection of blood samples 

At the end of the study, the rats were fasted 

overnight and then anesthetized with an 

intraperitoneal injection of a combination of 

ketamine hydrochloride (50mg/kg/bw) and 

xylazine (5mg/kg/bw) [15].Through cardiac 

puncture,blood samples were collected into 

thegel tubes and centrifuged at 3000 rpm for 

15 min. Finally, the serum obtained was 

analyzed for biochemical parameters. 

 

Estimation of serum biochemical 

parameters and oxidative stress 

Serum uric acid (SUA), serum creatinine 

(SCr) and blood urea nitrogen (BUN) were 

determined in the serum by using automatic 
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biochemistry analyzer (Cobas C311, Roche-

Germany).Serum levels of xanthine oxidase 

(XO), lipid peroxidation (LPO) and superoxide 

dismutase 1 (SOD1) were measured by 

enzyme-linked immunosorbent assay (ELISA) 

kits purchased from Fine test, China). 

 

Statistical analysis 

Data were analyzed using the software 

version 8.1 of the statistical program 

GraphPad (Prism 2019) using one way and 

multiple comparisons of ANOVA and Tukey 

Technique for descriptive analysis. 

 

Results and discussion 

Oxonic acid-induced hyperuricemic rats 

showed significant (P≤0.0001) elevation in the 

level of SUA (4.250 mg/dL), highly significant 

in the SCr level (P≤0.01) (0.3825 mg/dL) and 

significantly in the BUN level (29.58 mg/dL) 

when compared to control rat group Table (1). 

Similar results were obtained by previous 

experimental hyperuricemic study [14], who 

revealed that oral administration of OA (250 

mg/kg/bw) once daily for 7 days induced 

hyperuricemia in model rats, in which SUA, 

SCr, and BUN levels increased significantly, 

when compared to the normal control group. 

Oxonic acid caused hyperuricemia in rats 

for the reason that injectingOA in rats 

stimulates xanthine oxidase to produce excess 

uric acid, also OA blocks the effect of hepatic 

uricase which leads to an increase in the level 

of uric acid and produces hyperuricemia in 

animals [16, 17]. 

Blood urea nitrogen and creatininelevels 

are useful indicators of renal function. Renal 

damage is accompanied by an increase in 

BUN and SCr indicating reduced urea and 

creatinine clearance [18]. Clinical reports have 

shown that hyperuricemia is associated with 

not only gout but also chronic nephritis and 

renal dysfunction [19].Previous study[20] 

indicated that hyperuricemia can accelerate the 

progression of renal damage, and uric acid is 

the causative agent in the nephropathy. 

Treatment of hyperuricemic rats with AP 

significantly lowered SUA level (1.200 

mg/dL), high significantly reduced the level of 

SCr (0.2725 mg/dL), and significantly lowered 

BUN level (20.90 mg/dL) as compared to their 

respective model rats.Similar results were 

documented by [21], in which oral 

administration of 5 mg/kg/bw of allopurinol to 

hyperuricemic rats reduced SUA, SCr and 

BUN significantly. Allopurinol significantly 

reduced uric acid levels and blocked the renal 

functional and histologic changes that decrease 

SUA level by inhibiting the enzyme xanthine 

oxidase and slowing the progression of renal 

disease [20, 22]. Moreover, the study of [23] 

demonstrated that allopurinol treatment 

prevented thickening of afferent arterioles and 

glomerular hypertension and partially 

prevented the cortical ischemia. Moreover, 

Allopurinol treatment restored the functional 

changes and it fully prevented arteriolopathy. 

In the present study, treatment of 

hyperuricemic rats with cherry extract and co-

treatment (cherry extract + almond oil) 

decreased SUA level extreme significantly 

(2.550 mg/dL and 2.525mg/dL) respectively, 

also SCr (0.2925 mg/dL and 0.2900 mg/dL) 

and BUN (22.0 0mg/dL and 21.98 mg/dL) 

levels were reduced significantly when 

compared to their model rats. This result is in 

agreement with previous study [7], in which 

evaluated the hypouricemic effects of cherry 

juice in hyperuricemic rats, and oral 

administration of cherry juice (5ml/kg/bw) 

reduced SUA significantly within two weeks. 

Also, [24] exhibited that treatment of 

hyperuricemic mice with phytochemicals of 

Rhododendron oldhamii Maxim. Leaf extracts 

significantly reduced kidney injury, and the 

SUA level was significantly suppressed. The 

hypouricemic property of cherry can be 

explained by its inhibitory effect on xanthine 

oxidase (XO) and xanthine dehydrogenase 

(XDH) activity [7], and numerous studies have 

shown that phenolic compounds were found in 

plants, such as anthocyanins and quercetin, 

inhibit XO and XDH activity, thus reducing 

hyperuricemia. In addition, [25] reported that 

the predominant mechanism of biological 

actions of the cherry has resulted from 

antioxidant activity, enzyme inhibition, and 

the capacity to scavenge free radicals. 

However, treatment of hyperuricemic rat 

with almond oil alone significantly reduced 

SUA level (3.200mg/dL), this result agrees 

with [26], in which oral administration of 

cassia oil significantly reduced serum urate 

levels in hyperuricemic mice in a time and 
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dose-dependent manner. But oral 

administration of hyperuricemic rats with 

almond oil not significantly decreased SCr 

(0.3350mg/dL) and BUN(29.10 mg/dL). This 

result disagrees with [6], who reported that 

administration of almond extract orally 

atdifferent doses for 21 days significantly 

reduced blood creatinine and urea levels after 

treatment. The almond seed oil has anti-

oxidant effects since it is arich source of 

vitamin- E, monounsaturated fats and 

phytosterols [9]. Due to these properties, 

almond oil hashypouricemic action which 

decreased SUA. But maybe time and the dose 

required for improvement of SCr and BUN. 

Figures (1, 2 and 3) showed the effect of 

treatments on SUA, SCr and BUN levels. 

 

 

 
 

Table (1) 

Effect of cherry extract, almond oil and their combination on SUA, SCr, and BUN in 

hyperuricemic rats 
 

                  parameters 

Groups 

Uric acid 

mg/Dl 

Creatinine 

mg/dL 

Blood Urea 

nitrogen 

mg/dL 

Normal 

(control) rats 

 

1.150 ± 0.1190
 a
 

 

0.2700 ± 0.01080 
a 

 

21.35 ± 1.398 
a 

Hyperuricemic 

(HU) rats 

 

4.250 ± 0.4031 
c 

 

0.3825 ± 0.01887 
b 

 

29.58 ± 0.5452 
c 

HU+ 

Allopurinol (AP) 

 

1.200 ± 0.1080 
a 

 

0.2725 ± 0.01652 
a 

 

20.90 ± 3.165 
a
 

HU+ 

Cherry extract 

 

2.550 ± 0.2327 
b 

 

0.2925 ± 0.01702 
a 

 

22.00 ± 1.116 
ab 

HU+ 

Almond oil 

 

3.200 ± 0.2345 
b 

 

0.3350 ± 0.01708 
ab 

 

29.10 ± 1.540 
bc 

HU+ 

(Cherry +Almond oil) 

 

2.525 ± 0.1887 
b 

 

0.2900 ± 0.01581 
a 

 

21.98 ± 0.4171 
ab 

Value are expressed as mean ± S.E. Different letters indicate significant differences between means  

 * = p<0.05, ** = p<0.01, *** =p<0.001 
 

 
Fig.(1): Effect of cherry extracts, almond oil, and their combination on Serum uric acid in 

hyperuricemic male rats. 
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Fig.(2): Effect of cherry extract, almond oil, and their combinationon Serumcreatinine in 

hyperuricemic male rats. 
 

 
Fig.(3): Effect of cherry extract, almond oil, and their combinationon Bloodurea nitrogen in 

hyperuricemic male rats. 
 

Hyperuricemic rats showed a significant 

elevation in the levels of serum (XO) 

(3.151ng/ml) and significant increase in the 

level of serum lipid peroxide 

(LPO)(44.88ng/ml), and a highlysignificant 

reduction in serum superoxide dismutase 

(SOD 1)level (1.025 ng/ml) indicating the 

oxidative stress in hyperuricemic rats, as 

shown in Table (2). Similar results were 

approved by previous hyperuricemic study, in 

which after 3 and 6 h from OA injection 

(250mg/kg/bw), hyperuricemic rats showed a 

significant increase in erythrocyte 

sedimentation rate (ESR), nitric oxide and 

malondialdehyde (MDA) levels compared 

with normal rats. This represented the 

inflammatory condition and elevated oxidative 

stress [13].Also, the level of XO significantly 

increased in hyperuricemic rats after OA 

injection [21]. 

Hyperuricemia increases oxygen free 

radical production and resultant oxidative 

stress. It causes oxidative stress and an 

interrelatedto vascular inflammation, and 

endothelial dysfunction, which leads to 

oxidative damage of lipids and proteins [27]. 
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Urate has dual nature ofoxidative stress, which 

can act both as an antioxidant and a pro-

oxidant [28]. Under normal physiological 

conditions, uric acid acts as an antioxidant in 

plasma, and uric acid acts as prooxidant under 

certain conditions, the importance of which is 

when serum uric acid level elevates in upper 

two-thirds of normal range [29].Xanthine 

oxidase, besides its function in purine 

metabolism, is also involved in superoxide 

anion generation. Study by [30], demonstrated 

that superoxide anion can be generated in the 

kidney by xanthine oxidoreductase and 

NADPH oxidase. 

Treatment of hyperuricemic rat with AP 

significantly decreased the XO 

level(1.964ng/ml) and significantly reduced 

the level of LPO(36.15ng/ml), while 

significantly increased the SOD1 level (1.673 

ng/ml).This result is line with previous study 

of [22], who showed that oral administration 

of allopurinol (5 mg/kg/bw) daily for 28 days 

significantly reduced XO level in the 

hyperuricemic rats. Moreover, in a study 

conducted by [31], Patients with newly 

diagnosed gout were treated with 100-mg 

allopurinol 8 hour/day for 3 months, Serum 

uric acid and MDA significantly reduced after 

one and three months of treatment with 

allopurinol, while erythrocyte catalase and 

SOD levels increased significantly after one 

and three months of treatment with 

allopurinol. Besides its hypouricemic effect, 

there is direct and indirect evidence of the 

antioxidant effect of allopurinol. Allopurinol 

decreases oxidative stress by decreasing serum 

uric acid. It also decreases oxidative stress by 

inhibiting xanthine oxidase and can directly 

scavenge superoxide anion and hydroxyl 

radical [31]. 

Data showed that hyperuricemic rats 

treated with cherry extract exhibited 

significantly reduction in serum XO level 

(2.202ng/ml). This result is confirmed by [14], 

in which phenolic compounds reduced XO. 

Cherry juice inhibited hepatic XO/ XDH and a 

significant increase in the serum total 

antioxidant capacity was observed in cherry 

juice treated-rats, and oral administration of 

cherry juice led to a significant reduction 

(P≤0.05) in MDA concentration in the 

hyperuricemic rats [7]. Cherry extract 

treatment also, reduced LPO (35.20 ng/ml) and 

increased SOD (1.770ng/ml). These results 

agree with [32] who showed that antioxidant 

action of cherry juice (mice fed with 

commercial food pellets with 10% or 50% of 

cherry juice) through increased SOD and 

Glutathione activity and decreased LPO 

concentration. 

Several studies in animal models and 

human subjects have demonstrated that 

phenols are bioavailable and exert a protective 

role against oxidative stress and free radical 

damages [33].Cherries have high levels of 

antioxidants in the form of phenolic 

compounds and anthocyanins, which improves 

the capacity to resist oxidative damage during 

acute oxidative stress [34]. 

Oral administration of almond oil 

significantly reduced XO (2.763 ng/ml) and 

LPO (35.75 ng/ml) levels, and increased 

SOD1 level (1.676ng/ml), indicating the free 

radical scavenging property of almond oil. 

These results are confirmed by [35&36]. The 

study conducted by [35] revealed the 

antioxidant and antiradical activities of the 

almond hull which are higher than those of its 

shell phenolic extract among different species 

of almond. As [37] mentioned, almond 

supplementation can improve antioxidant 

defenses and reduce biomarkers of oxidative 

stress in smokers, also reduce serum 

concentrations of MDA and cholesterol [36]. 

Almonds are among the richest food 

sources of vitamin- E, also contains a variety 

of phenolic compounds [38], the phenolic 

compounds may inhibit lipid oxidation by 

scavenging free radicals, chelating metals, 

activating antioxidant enzymes, reducing 

tocopherol radicals and inhibiting enzymes 

that cause oxidation reactions. Moreover, 

Vitamin-E blocks lipid peroxidation of 

polyunsaturated fatty acids in membranes, and 

it protects against lipid peroxidation through 

its chain-breaking antioxidant activity [39]. 

Also,[40] reported that vitamin-E improves the 

activity of SOD. 

In the present study, co-treatment of 

hyperuricemic rats with (cherry extract+ 

almond oil), showed a highly significant 

reduction in the levels of XO (2.096ng/ml) and 

LPO (31.83ng/ml), but significantly improved 

SOD1 (1.848ng/ml). However, there is no 
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study has used these two extracts together, the 

antioxidant activity of this co-treatment was 

more than using cherry extract and almond oil 

individually, this refers to synergetic action of 

cherry extract +almond oil to reduce oxidative 

stress. 

 

 

 

 

 

 
 

Table (2) 

Effect of cherry extract, almond oil, and their combination on serum XO, LPO, and SOD1 in 

hyperuricemic male rats. 
 

 

                  Parameters 

Groups 

XO 

ng/ml 

LPO 

ng/ml 

SOD 1 

ng/ml 

Normal 

(control) rats 

 

2.302 ± 0.1135 
a 

 

30.75 ± 1.868 
a 

 

1.904 ± 0.2092 
b 

Hyperuricemic 

(HU) rats 

 

3.151 ± 0.1147 
b 

 

44.88 ± 2.346 
b 

 

1.025 ± 0.1344 
a 

HU+ 

Allopurinol (AP) 

 

1.864 ± 0.2333
 a 

 

36.15 ± 0.9430 
a 

 

1.673 ± 0.1040 
b 

HU+ 

Cherry extract 

 

2.105 ± 0.2680 
a 

 

35.20 ± 1.735 
a 

 

1.770 ± 0.1478 
b 

HU+ 

Almond oil 

 

2.313 ± 0.1418 
a 

 

35.75 ± 1.887 
a 

 

1.676 ± 0.1106 
b 

HU+ 

(Cherry +Almond oil) 

 

2.096 ± 0.1176 
a 

 

31.83 ± 2.045 
a 

 

1.848 ± 0.09449 
b 

Value expressed as mean ± S.E. Different letters indicate significant differences between means 

* = p<0.05, ** = p<0.01, *** =p<0.001 

 

Conclusions 
Oxonic acid injection can cause 

hyperuricemia, which indicated by 

anextremely significant increase in the SUA, 

and hyperuricemia can impair kidney 

functions and markedly increases oxidative 

stress. Allopurinol, cherry extract and almond 

oil, both have hypouricemic action which 

significantly improves the changes that caused 

by hyperuricemia. In addition, co-treatments 

of (cherry extract + almond oil) have more 

positive effects on hyperuricemia than their 

treatments alone, and they have effects almost 

near the actions of allopurinol. 
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