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This study was carried out to study the anti-hyperuricemic and antioxidant properties of 

C. colocynthis fruit pulps methanolic crude extract. The intra-peritoneal injection with 250 

mg/kg/day potassium oxonate (PO) was used to develop hyperuricemic gout rat model. Our 

results reported that C. colocynthis pulps oral administration introduced potent hypouricemic 

and antioxidant properties against hyperuricemic gout rat model. The oral administration with 

C. colocynthis extract greatly alleviated the levels of ankle joint swelling rates (%), serum uric 

acid, xanthine oxidase (XOD), and thiobarbituric acid reactive substances (TBARS/MDA) as 

well as reduced the fold of differences of the renal mRNA URAT1 and mRNA GLUT9 urate re-

absorption transports. Furthermore, C. colocynthis extract highly increased the levels and 

activities of serum total proteins content, glutathione peroxidase (GSHPx), and superoxide 

dismutase (SOD) enzymes. Moreover, Cc pulps extract greatly improved and reduced damage, 

inflammation and cytotoxicity in the liver and ankle joint specimens. Finally, C. colocynthis 

fruit pulps greatly introduced powerful therapeutic properties to improve the harmful 

hyperuricemia features compared to the allopurinol (Allo) administration.    

Keywords: Citrullus colocynthis fruit pulps; xanthine oxidase (XOD); urate anion transporter 1 

(URAT1); glucose transporter 9 (GLUT9); antioxidant phytochemicals. 

 

INTRODUCTION 
 

The liver is a critical organ for the de novo 

biogenesis of purines and uric acid (UA). UA is 

considered as a final enzymatic endproduct of 

the purine nucleosides and free bases 

degradation in humans and Great Apes1&2. 

Furthermore, UA is a weak diprotic acid that 

predominantly presents as a monosodium urate 

(MSU) ion at the physiological pH of 7.4. The 

serum uric acid (SUA) homeostasis depends on 

the balance between the hepatic UA 

production, secretion, its catabolic metabolism, 

renal re-absorption, and excretion through the 

kidney tubules3. Under normal physiological 

conditions, 90% of the renal glomerular-

filtered urate is re-absorbed back into the blood 

stream, and 10% of it is excreted in the 

urine4&5. The renal urate re-absorption and 

excretion transporters play a critical role in the 

maintenance of the levels of the human SUA 

under physiological concentrations6. The renal 

urate re-absorption transporters are introduced 

as UA uptake transporters including urate 

anion transporter 1 (URAT1/SLC22A12), 

organic anion transporter 4 (OAT4/SLC22A11) 

and glucose transporter 9(GLUT9/SLC2A9)3&6. 

The renal urate excretion transporters includes 

OAT1 (SLC22A6), OAT3 (SLC22A8)7, urate 

transporter (UAT), multidrug resistance protein 
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4 (MRP4/ABCC4), ABCG2/BCRP (ATP-

binding cassette sub-family G member 2/breast 

cancer resistance protein)8 and sodium-

dependent phosphate transport protein3&4. 

Under normal conditions, renal UA 

transporters regulate urate re-absorption and 

excretion to maintain SUA homeostasis 7. The 

disturbance in the work of these renal UA 

transporters causes hyperuricemia (HUA)6&9.  

Hyperuricemia (HUA) upregulates 

activities of xanthine oxidoreductase (XOR) 

enzymes and induces oxidants generation3. The 

purines and/or fructose rich diets, prolonged 

alcohol intake, excessive exercises, and some 

malignant tumors (after chemotherapy) can 

cause HUA features10&11. HUA is also 

characterized by the high levels of SUA and the 

deposits of the urate crystals in the kidneys and 

body joints3&5. Furthermore, XOR enzymes 

catalyze the degradation process of purines, 

which regulate the oxidation process of 

hypoxanthine and xanthine to form UA and 

oxidants3&12. In the de novo UA biogenesis, 

xanthine oxidase (XOD), a XOR enzyme 

oxidized form, uses oxygen molecules to 

produce free radical byproducts and UA3.  

The management of HUA and gout 

treatment is presented to regulate the hepatic 

UA production and its renal re-absorption and 

excretion, alleviate the high levels of SUA and 

its deposits in the body joints and tissues, 

reduce the oxidants generation, attenuate the 

acute gouty inflammatory attacks, and 

upregulate the antioxidants production13&14. 

Allopurinol, an uricostatic synthetic drug, is a 

potent XOR inhibitor that regulates hepatic UA 

production to maintain SUA homeostasis1. 

Previous studies indicated that the long-term 

treatment with allopurinol (chronic therapy) 

can cause multiple harmful side effects, 

including skin rashes, allergic and 

hypersensitivity reactions, fever, 

gastrointestinal toxicity, hepatotoxicity, 

neurological diseases, and kidney stones3&5. 

Furthermore, allopurinol cannot eliminate the 

free radicals byproducts that are produced from 

the action of XOD enzyme1. Allopurinol is also 

used to treat HUA but is ineffective to 

attenuate the acute gouty inflammatory arthritis 

features1&15. 

The complementary and/or alternative 

therapeutic strategies of gout are aimed to use 

the natural products and their isolated 

compounds for controlling the gout features, 

SUA levels and the gouty inflammatory 

arthritis16. Citrullus colocynthis (L.) Schrad. 

belongs to family Cucurbitaceae, which is 

considered as a perennial herbaceous creeping 

plant. The seeds, fruits, cortexes, roots, stems, 

and leaves as either aqueous or oil extracts, 

dried or fresh forms of C.colocynthis are 

targeted to use for several pharmacological, 

phytochemical and nutritional 

investigations17&18. Previous studies 

demonstrated that Cc seeds extract includes 17-

19% fixed essential oils with high proportion 

of unsaturated fatty acids 19. Furthermore, Cc 

fruits extract includes high amounts of 

powerful antioxidant and anti-inflammatory 

phytochemicals such as alkaloids, tocopherols, 

polyphenolics, sterol, flavonoid glycosides, 

cucurbitacin glucosides, tannins, flavonoids, 

terpenoids, carbohydrates, and cucurbitacin 

derivatives as well as volatile compounds, 

vitamins, and minerals17&20&21. Polyphenols and 

flavonoids are bioactive secondary metabolities 

that have antioxidant, anti-inflammatory and 

free radicals scavenging properties17. Cc fruits 

also have many clinical pharmacological 

properties including analgesic, anti-epileptic, 

anti-hyperlipidemic, antioxidant and anti-

inflammatory18 as well as anti-hyperuricemic, 

anti-gouty arthritic pain, anti-fungal, anti-

bacterial and anti-mycotoxigenic17&22&23. 

Previous study explained that C.colocynthis 

methanolic crude extract, a powerful 

antioxidant extract, has a potent scavenging 

efficacy toward the action of XOD enzyme 

under in vitro inhibitory studies21. In the 

present study, we aimed to examine the 

antioxidant, uricostatic, and uricosuric 

properties of Cc fruit pulps methanolic crude 

extract against the potassium oxonate-induced 

HUA gout rat model.  

 

MATERIALS AND METHODS 

 

Chemicals, Kits, and Primers 

Allopurinol (xanthine oxidase inhibitor, 

C5H4N4O, Mw 136.11 g/mole, A8003) was 

purchased from Sigma-Aldrich (Merck, St. 

Louis, MO, USA). Other materials, chemicals, 

and reagents were an analytical grade and used 

as received. Ultrapure water (deionized water) 

produced by the Milli-Q synthesis system 

(Millipore Corp., Billerica, MA, USA). In this 
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study, all solutions and buffer were prepared in 

ultrapure deionized water. The levels of serum 

TBARS/MDA (nmol/mg protein), total 

proteins content (g/dL), and uric acid (µmol/L) 

were determined using Biodiagnositic kits, 

Egypt according to the kit instructions. Serum 

xanthine oxidase (XOD, EC 1.17.3.2) 

concentration (ng/mg protein) was measured by 

quantitative sandwich enzyme immunoassay 

technique using a rat XOD quantitative 

immunoassay ELISA kit according to the 

manufacturer’s instructions (Bioassay 

Technology Laboratory, Shanghai korain 

Biotech Co., LTD, China. Cat. No: E1263Ra). 

Furthermore, the activities of serum GSHPx 

(EC 1.11.1.9) and SOD (EC 1.15.1.1,) enzymes 

in mU and IU/mg protein, respectively were 

evaluated using commercially available assay 

kits (Biodiagnositic Co., Ltd., Egypt) according 

to the manufacturer’s recommendations. 

GLUT9, URAT1 and β-actin primers (F/R) 

were purchased from Thermo Fisher Scientific 

Inc. (Invitrogen, USA). 
 

Preparation of Citrullus colocynthis Fruit 

Pulps Methanolic Crude Extract 

The mature fruits of C. colocynthis were 

collected between September and November 

2020 from a local grocery store of Assiut city, 

Southern Arab Republic of Egypt. These fruits 

were oven dried for 5 days at 40-45℃ to 

manually separate the fruit pulps from their 

seeds. The pulps with peel were pulverized and 

powdered using an electrical grinding knife 

mill. Each 500 g from the Cc fruit pulps 

powder was soaked and extracted in 1000 mL 

of a water/methanol mixture (30/70, v/v) for 72 

h using Soxhlet extraction method with 

continuous stirring at room temperature 24. The 

fruit pulps methanolic crude extract was 

filtered using sterile gauzes and Wattman filter 

papers no. 1. This hydro-methanolic extract 

solution was concentrated using a rotary 

evaporator under vacuum at a temperature of 

40-60℃. The remained concentrated C. 

colocynthis fruit pulps water extract was dried 

at oven temperature of 50℃. Finally, 3-5 g 

from the hydro-alcoholic dried extract powder 

was obtained, weighed, labeled and kept in a 

refrigerator at 4 or -20°C until usage21&22. 

 

 

 

Animals and Experimental Design 

Fourty eight adult Wistar Albino male rats 

(130-150 g) were purchased from the 

experimental animal house, Faculty of 

Veterinary Medicine, Assiut University, 

Assiut, Egypt. The experimental animals, use, 

and handling procedures were conducted 

following the Institutional Animal Care and 

Use Committee (IACUC) Guidelines, which 

was approved by Assiut University, 

Institutional Animal Ethics Committee (IAEC) 

using ethics IRB local approval code (No. 

17101772). The animals were kept in 

polypropylene cages covered with metallic 

grids and maintained at proper standard 

laboratory environmental conditions of 

temperature (22 ± 3⁰C), light (12 h light/dark 

cycles) and relative humidity (60 ± 5%). All 

rats were supplied ad libitum with pure 

drinking water and standard normal diet (SND) 

during the experimental period 25. All animals 

were acclimatized for one week before starting 

of the experimental study. The rats were 

randomly divided into 4 groups (12 rats per 

each) as the following (Fig. 1): 

1. Control Group: the rats were orally 

administrated with 2 ml/kg/day of 0.9% saline 

for consecutive 14 day as a vehicle (negative 

control group)20. 

2. PO Group: the rats were orally 

administrated with 2 ml/kg/day of 0.9% saline 

for consecutive 14 day20, as well as intra-

peritoneal injected with 250 mg/kg/day 

potassium oxonate dissolved in 0.9% saline for 

the first continuous 7 days (positive control 

group)25-27. 

3. Cc-PO Group: the rats were orally 

administrated with 100 mg/kg/day methanolic 

crude extract of C. colocynthis fruits that 

dissolved in 0.9% saline for continuous 14 day 
28, 29, as well as intra-peritoneally injected with 

250 mg/kg/day potassium oxonate dissolved in 

0.9% saline for the first consecutive 7 days (co-

therapy group)25&26.  

4. Allo-PO Group: the rats were orally 

administrated with 10 mg/kg/day allopurinol 

(reference drug) that dissolved in 0.9% saline 

for continuous 14 day27&30, as well as intra-

peritoneally injected with 250 mg/kg/day 

potassium oxonate dissolved in 0.9% saline for 

the first consecutive 7 days (co-therapy 

group)25& 26. 
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Fig. 1: Schematic diagram explains our experimental hyperuricemic gout rat model. PO, potassium 

oxonate; Cc, C. colocynthis fruit pulps methanolic crude extract; Allo, allopurinol as a synthetic 

reference drug.   
 

Preparation of Blood, Liver, Kidney and 

Ankle Joint tissue Samples 

The rats were sacrificed on the 14th day of 

the experiment under anesthesia after 12 hrs 

from the last drug administration. The collected 

blood samples were allowed to clot for 1 h at 

room temperature, and centrifuged at 3000-

5000 rpm for 15 min at 4°C to obtain serum. 

The serum samples were stored at -20°C until 

the biochemical assays were performed. The 

serum samples were used to determine the 

levels of SUA, total proteins content, and 

TBARS/MDA as well as the activities of XOD, 

GSHPx and SOD enzymes. Furthermore, the 

liver and ankle joint samples were excised and 

rinsed in ice-cold 0.9% saline then fixed in 

10% neutral buffered formalin for the 

pathological investigations. For molecular 

examinations, kidneys were quickly removed, 

washed in ice-cold 0.9% saline, sliced to pieces 

of renal tissues and stored at -80°C refrigerator 

until these renal pieces were used to perform 

the quantitative real-time reverse transcriptase 

polymerase chain reaction (qRT-PCR) 

analysis25.  
 

qRT-PCR analysis 

Total RNA was extracted from the kidney 

tissues using an ABT total RNA mini 

extraction kit (spin column, ABT002, Applied 

Biotechnology group, USA). Total RNA was 

measured by an UV/Vis-Spectrophotometer 

(111292, Gene Quant 1300, USA). A reverse 

transcriptase ABT cDNA synthesis kit 

(Applied Biotechnology group, USA) was used 

to produce complementary DNA (cDNA) 

strands using 1-5 μg from the total isolated 

RNA. Furthermore, the cDNA was magnified 

using specific designed PCR primers for the 

specific target genes and 2X Willowfort 

HERAPLUS SYBR® Green qPCR Master Mix 

Kit (WF1030800X, Willowfort, Birmingham 

Research and Development Park, Vincent 

Drive, Birmingham, B15 2SQ) by Veriti qRT-

PCR thermocycler (2990218112, Applied 

Biosystems, USA). The used primer sequences 

were URAT1 F, 5′-

GACCTGCAAGCCCTAGGAAG-3′ and R, 5′-

CGAAGGATCCCCATCTCACG-3′; GLUT9 

F, 5′-ATGGACAGCCCATAGATCCG-3′ and 

R, 5′-GTTGTTGACCAGCAGTGTGT-3′; β-

actin F, 5′-ACGTCAGGTCATCACTATGG-3′ 

and R, 5′-GGCATAGAGGTCTTTACGGATG 

-3′31. The thermocycling conditions of the 

routine qRT-PCR analysis were 10 min at 95°C 

for 40 cycles, including denaturation at 95°C 

for 15 s, annealing at 60°C for 30 s, and 

elongation at 72°C for 30 s, with final 

elongation at 72°C for 5 min. The threshold 

copy numbers (CT) of the target genes were 

normalized with the values (CT) of the 

housekeeping gene (β‐actin) (ΔCT) that 

represented as a fold of control group (ΔΔCT). 

The relative mRNA expression levels of target 

genes were determined using the 2‐∆∆C
T method. 

Our qRT-PCR work was performed in the 

Molecular Biology Researches and Studies 

Institute, Faculty of Medicine, Assiut 

University, Assiut, Egypt. 

 

Pathological Examinations 

To evaluate ankle swelling rates (%), the 

perimeter (circumference) of the ankle was 

determined with vernier caliper at 0, 1, 2, 3, 4, 
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5, 6 and 7 days after intra-peritoneal injection 

with 250 mg/kg/day PO compared with the 

perimeter of the ankle control rats at the same 

duration 25. The circumference (perimeter) was 

measured based on the mean of the long and 

short diameters of the ankle joint multiplied by 

3.14. They were introduced as 0, 1, 2, 3, 4, 5, 6 

and 7 perimeters. The swelling rate (%) was 

calculated as the following equation: 

Swelling rate (%) = (perimetern – perimeter 0) 

/perimeter 0 *100 

Where; perimetern represents the circumference 

at different days, and perimeter 0 represents the 

circumference at 0 day after intra-peritoneal 

injection with PO. 

The experimental liver and ankle joint 

specimens were fixed for 24 hrs at room 

temperature in 10% neutral buffered formalin 

for the pathological analysis. The ankle joints 

were decalcified using 10% 

ethylenediaminetetraacetic (EDTA) acid 

solution25. After fixation, these tissues were 

gradually dehydrated using different 

concentrations of ethanol and then embedded 

in paraffin. The solid paraffin sections were cut 

with a thickness of 5-6 µm, which were stained 

with haematoxylin and eosin (H&E) stain for 

the histological investigations using a light 

microscope, and photomicrographs were 

taken26&32. 
 

Statistical Analysis 

Data were statistically expressed as means 

± standard errors of means (SEM) for 10 rats in 

each group. Statistical significance differences 

between the experimental groups (p < 0.05) 

were evaluated using analysis of one-way 

ANOVA with the LSD post hoc test of SPSS 

Windows Version 16.0 (SPSS, Inc., Chicago, 

IL, USA)22&26.  
 

RESULTS AND DISCUSSION 
 

Results 

C. colocynthis Crude Extract Attenuated the 

Levels of Serum Uric Acid, TBARS/MDA, 

and XOD Enzyme as well as Elevated the 

Levels and Activities of Serum Total 

Proteins Content, GSHPx, and SOD 

Enzymes 

As described Table 1, after 250 

mg/kg/day intra-peritoneal injection with 

potassium oxonate (PO) for consecutive 7 days, 

the hyperuricemic gout rat model demonstrated 

a significant (p < 0.05) increase in the levels of 

serum SUA, TBARS/MDA, and XOD enzyme 

and decrease in the levels of serum total 

proteins content and activities of serum GSHPx 

and SOD enzymes compared to the control 

group. Upon, the Cc- and Allo-oral 

administration introduced a significant (p < 

0.05) reduction in the levels of serum SUA, 

TBARS/MDA, and XOD enzyme and elevation 

in the levels of serum total proteins content and 

activities of serum GSHPx and SOD enzymes 

compared to the PO group. The oral 

administration of Cc fruit pulps methanolic 

crude extract introduced a powerful anti-

hyperuricemic, anti-gout, and antioxidant 

properties that significantly (p < 0.05) 

regulated the levels and activities of these 

serum biochemical parameters compared to the 

Allo-treated rats. 

 

Citrullus colocynthis Crude Extract 

Downregulated the Relative Renal mRNA 

URAT1 and mRNA GLUT9 Expression 

Levels 

As shown in Error! Reference source not 

found., the intra-peritoneal injected with 250 

mg/kg/day PO developed a hyperuricemic gout 

rat model, which introduced a significant (p < 

0.05) upregulation in the relative expression 

levels (fold of changes) of the renal mRNA 

GLUT9 urate re-absorption transporters and 

non-significant (p ˃ 0.05) induction in the 

relative expression levels (fold of changes) of 

the renal mRNA URAT1 re-absorption 

transporters compared with the control group. 

The Cc fruit pulps extract- and Allo-treated 

hyperuricemic rats demonstrated a significant 

(p < 0.05) attenuation in the relative expression 

levels of the renal mRNA URATl and mRNA 

GLUT9 urate re-absorption transporters 

compared with the PO group. Furthermore, the 

oral administration with Cc fruit pulps 

methanolic crude extract demonstrated a 

significant (p < 0.05) improvement in the HUA 

features and alleviation in the relative 

expression levels of these renal urate 

transporters compared with the Allo-PO group 

(Figure 2). 
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Table 1: Changes in the levels and activities of some serum biochemical parameters within the 

different experimental rat groups.Experimental groups 

Experimental 

groups 

SUA 

(µmol/L) 

Total proteins 

(g/dL) 

TBARS/MDA 

(nmol/mg 

protein) 

XOD 

(ng/mg protein) 

GSHPx 

(mU/mg 

protein) 

SOD 

(IU/mg 

protein) 

Control 179.82 ± 3.77 6.78 ± 0.095 0.94 ± 0.026 0.157 ± 0.022 11.71 ± 0.64 3.41 ± 0.14 

PO 353.87 ± 3.19a 5.31 ± 0.082a 2.23 ± 0.028a 0.881 ± 0.036a 4.46 ± 0.39a 1.28 ± 0.11a 

Cc-PO 237.23 ± 3.49ab 6.61 ± 0.072ab 1.31 ± 0.014ab 0.411± 0.0311ab 8.67 ± 0.42ab 2.79 ± 0.13ab 

Allo-PO 263.51 ±3.28abc 6.16±0.066abc 1.73 ±0.023abc 0.579 ± 0.012abc 5.84 ±0.19abc 2.18 ± 0.12abc 

Data values are expressed as means ± SEM (n = 10/group). Statistical significance 

differences (p < 0.05) were evaluated using analysis of one-way ANOVA with LSD post 

hoc test. ap < 0.05 vs. Control group; bp < 0.05 vs. PO group; cp < 0.05 vs. Cc-PO group. 

PO, Potassium Oxonate; Cc, Citrullus colocynthis fruit pulps; Allo, Allopurinol as a 

reference synthetic drug; SUA, serum uric acid level; TBARS/MDA, thiobarbituric acid 

reactive substances (malondialdehyde) level; XOD, xanthine oxidase level; GSHPx, 

glutathione peroxidase activity; SOD, superoxide dismutase activity.  
 

 
Fig. 2: Effects of C.colocynthis fruit pulps methanolic crude extract and allopurinol on the relative 

mRNA expression levels (fold of differences) of the renal mURAT1 and mGLUT9 urate re-

absorption transporters of the hyperuricemic gout rat model. The relative mRNA expression 

levels of the renal URAT1 and GLUT9 genes were analyzed by real time RT-PCR technique, 

which normalized to the values of β-actin (housekeeping gene) and presented as fold of 

differences (fold of changes) to the control group. Data values are expressed as means ± SEM (n 

= 10/group). Statistical significance differences (p < 0.05) were evaluated using analysis of one-

way ANOVA with LSD post hoc test. ap < 0.05 vs. Control group; bp < 0.05 vs. PO group; cp < 

0.05 vs. Cc-PO group. PO, Potassium Oxonate; Cc, Citrullus colocynthis fruit pulps; Allo, 

Allopurinol as a reference synthetic drug. 

 

Hepatoprotective and Anti-gouty Effects of 

C. colocynthis Crude Extract 

As demonstrated in Figure 3, the intra-

peritoneal injection with 250 mg/kg/day PO 

showed harmful effects on the rat ankle  

 

swelling rates (%). After the day 5 from 

consecutive intra-peritoneal injection with PO, 

the hyperuricemic gout rat model demonstrated 

a significant (p  < 0.05) increase in the ankle 

swelling rates (%) compared to the control rats. 
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The Cc- and Allo oral administration 

introduced a significant (p < 0.05) decrease in 

the ankle swelling rates (%) compared to the 

PO group. Furthermore, the oral administration 

with 100 mg/kg/day C. colocynthis fruit pulps 

methanolic crude extract induced powerful 

antioxidant and anti-inflammatory properties 

that significantly (p < 0.05) reduced the rat 

ankle swelling, inflammation, and edema 

features compared to the Allo-treated rats.   

To evaluate the pathological features of 

the liver sections, the negative control group 

(C) specimens showed a normal hepatic 

architecture with normal central vein and 

radiating cords of hepatocytes. These cords of 

hepatocytes were also separated by blood 

sinusoids that were lined with Kupffer cells 

(Figure 4, upper panel). The liver sections of 

the hyperuricemic gout rat model (PO) 

demonstrated a diffuse vascular degeneration in 

hepatocytes and showed presence of 

inflammatory cell reactions in the portal area 

(PO-I). The hepatocytes of the PO-treated rats 

greatly included focal areas of the necrobiotic 

infiltration by mononuclear cells (PO-II). The 

C. colocynthis fruit pulps oral administration 

(Cc-PO) demonstrated normal hepatocytes with 

slight congestion in the blood vasculates (blood 

vessels) (Figure 4, upper panel). Furthermore, 

the oral administration with allopurinol (Allo-

PO) as a reference synthetic drug introduced 

congestion in the blood sinusoids with a mild 

degeneration in hepatocytes (Figure 4, upper 

panel). Besides, the histopathological features 

of the ankle joint were also investigated. The 

negative control group (C) showed a normal 

articular surface and dermal tissue as well as a 

normal skin (epidermis and dermal tissues) and 

subcutaneous tissues above an ankle joint. The 

pathological ankle joint specimens of the 

hyperuricemic rat gout model (PO) included an 

extensive edema congestion in the blood 

vessels as well as inflammatory cell reaction 

and degeneration in an articular surface (PO-I 

and PO-II) (Figure 4, lower panel). The Cc-

treated (Cc-PO) group showed normal 

subcutaneous tissues above the ankle joints 

with widening in an articular area. Moreover, 

the oral administration with allopurinol (Allo-

PO) as a reference synthetic drug introduced a 

normal articular surface and normal skin 

(epidermis and dermal tissues) with a slight 

edema in the subcutaneous tissues (Figure 4, 

lower panel). 

 

 
Fig.3: Changes in the swelling rates (%) of ankle joints of the different experimental rat groups. 

Data values are expressed as means ± SEM (n = 10/group). Statistical significance differences (*p < 

0.05) were evaluated by using analysis of one-way ANOVA with LSD post hoc test. ap < 0.05 vs. 

Control group; bp < 0.05 vs. PO group; cp < 0.05 vs. Cc-PO group. PO, potassium oxonate; Cc, 

Citrullus colocynthis fruit pulps; Allo, Allopurinol as a reference synthetic drug; *, statistical 

significance difference (p < 0.05) within groups after intra-peritoneal injection with 250 mg/kg/day 

PO at the day 5.
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.  

Fig. 4: The pathological evaluations of the liver and ankle joint sections via H&E staining. C, negative 

control group; PO, potassium oxonate-induced hyperuricemic gout rat model; Cc-PO, C. 

colocynthis fruit pulps oral administration-treated hyperuricemic rats (co-therapy group); Allo-

PO, allopurinol oral administration-treated hyperuricemic rats (co-therapy group). The upper 

panel explains the different hepatic light photomicrographs with 200x magnification (n = 4). 

Scale bar = 20 μm. The lower panel shows the different ankle joint light photomicrographs with 

200x magnification (n = 4). Scale bar = 100 μm. 

 

Discussion  

Uric acid (UA) can be handled by the 

physiological work of the renal tubules that 

regulate the renal urate glomerular filtration, re-

absorption and its tubular excretion. The renal 

urate re-absorption and excretion transporters 

play a critical role to maintain the levels of the 

human SUA under physiological 

concentrations6. Furthermore, URAT1 is 

considered as a renal UA re-absorption 

transporter in the kidney proximal tubules, 

which uptakes UA from the renal lumen into 

the epithelial cells. GLUT9 is also considered 

as a renal urate re-absorption transporter that 

facilitates the transportation of UA from the 

epithelial cells into the blood stream. The 

disturbance between the expression levels and 

the activity work of these renal urate re-

absorption and excretion transporters greatly 

introduces an increase in the levels of the renal 

tubular re-absorption of urate and/or decrease 

in the levels of its renal excretion25. This 

disturbance also elevates the blood UA level, 

causes HUA and increases the risk for the gout 

flares9.  

 

 

Gout, a MSU crystals metabolic disorder, 

is characterized by the high levels of SUA, the 

deposits of the MSU crystals into the synovial 

joints, tendons and the soft surrounding tissues, 

and acute inflammatory arthritis32&33. 

Moreover, edema, redness, acute inflammation, 

severe pain and stiffness of the affected joints 

and connective tissues are considered as the 

most common signs and symptoms of gout 34. 

In this study, the principle strategy of gout and 

HUA treatment aimed to use traditional 

synthetic agent (Allo) and natural product (Cc) 

to examine their urate-lowering, anti-gout, and 

antioxidant properties against the 

hyperuricemic gout rat model. As reported by 

Yao et al., allopurinol, a uricostatic traditional 

synthetic drug, alleviated acute gouty 

inflammatory arthritis features and reduced the 

high levels of SUA through blocking the action 

of XOD enzyme as a XOD inhibitor32. 

Oxidative tissue injury results from the 

imbalance between the oxidants generation and 

the antioxidant defense signaling, which 

attenuates the activities of the antioxidant 

modulators and accelerates the oxidative 

damage of the intracellular components35. 
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Under pathological conditions, XOD enzyme 

greatly increases the levels of SUA and 

oxidants26. Hyperuricemia (HUA) triggers 

accumulation of intracellular free radicals and 

lipid peroxidation, reduces synthesis of 

antioxidants and enhances oxidative stress and 

inflammatory responses 26. C. colocynthis (L.) 

Schrad (bitter apple fruits) is an important 

medicinal plant that belongs to the family 

Cucurbitaceae36. Previous studies demonstrated 

that C. colocynthis different extracts had potent 

antioxidant capacities and powerful scavenging 

activities toward several oxidant and free 

radical inducers and lipid peroxidation, which 

included several active secondary 

metabolites21&37.  

In the current study, the oral 

administration with 100 mg/kg/day 

C.colocynthis fruit pulps methanolic crude 

extract for 14 consecutive days significantly (p 

< 0.05) decreased the levels of serum SUA, 

XOD and TBARS/MDA and increased the 

levels and activities of serum total proteins 

content, GSHPx and SOD enzymes compared 

to the PO and Allo-PO groups. This 

demonstrates that C.colocynthis fruit pulps had 

hypouricemic and antioxidant potentials, which 

markedly reduced the harmful effects and the 

cytotoxicity of the elevated levels of oxidants 

(SUA, XOD and TBARS/MDA) and 

upregulated the antioxidant mechanisms and 

hepatic homeostasis (total proteins content, 

GSHPx and SOD) compared to the PO and 

Allo-PO groups. In accordance with our results, 

the study of Ostovan et al. demonstrated that 

the extract of C. colocynthis pulps had a potent 

clinical therapeutic efficacy and oxidants 

scavenging capacity toward lipid peroxidation, 

which reduced the levels of TBARS/MDA in 

diabetic rats20. Ostovan et al. study also 

reported that C. colocynthis pulps had several 

polyphenolic compounds with antioxidant 

properties20. Park et al. also found that the 

ethanol extract of Aster glehni leaves inhibited 

the activity of XOD enzyme and decreased the 

levels of SUA in the PO-induced HUA rat 

model, which confirmed our results toward 

using the traditional medicinal plants as natural 

antioxidant sources in the treatment of HUA 

and gout features38. Moreover, previous studies 

reported that Citrullus colocynthis introduced 

powerful in vitro oxidants scavenging values 

toward the activity of XOD enzyme as 14.40% 

at 200 µg/mL Cc crude extract39&40. Recent 

studies reported that the alcoholic fruits extract 

of C. colocynthis had good antioxidant and 

anti-inflammatory properties and free radicals 

scavenging activities due to presence of several 

potent phytochemicals including gallic acid and 

phenolics36. In addition, the ethanolic fruits 

extract of C. colocynthis introduced 

hepatoprotective and nephroprotective actions 

by stimulating the antioxidant defense systems, 

which markedly induced hepatic and renal 

homeostasis, reduced the levels of MDA and 

nitrites and increased the levels and activities 

of reduced glutathione, catalase and SOD 

enzymes41.  

As estimated by Zhu et al. work, the 

treatment with 250 mg/kg PO developed a 

hyperuricemic mice model, which activated the 

XOD enzyme cascades, elevated the levels of 

SUA and upregulated the relative expression 

levels of mRNA URAT1 and mRNA GLUT9 

urate re-absorption transporters compared to 

the normal mice group, which confirmed our 

constructed HUA gout rat model26. Zhu et al. 

results also indicated that the PO 

administration stimulated renal urate re-

absorption, inhibited renal urate excretion, 

accumulated UA in the bloodstream and 

developed HUA features in the HUA mice 

model26.  Our results demonstrated that the oral 

administration with C. colocynthis extract 

introduced a potent curative degree toward the 

HUA gout rat model, which markedly 

attenuated action of renal urate re-absorption 

and decreased relative mRNA expression levels 

of URAT1 and GLUT9 urate re-absorption 

transporters compared with the PO and Allo-

PO groups. Previous studies introduced that 

several traditional medicinal plants, 

phytochemicals, natural products and their 

purifications were used to treat and manage 

HUA and gout, which confirmed our 

findings26&31&40. These natural products also 

had powerful antioxidant potentials, which 

alleviated HUA and gout complications, 

reduced the elevated levels of SUA, lipid 

peroxidation, oxidants generation and XOD 

enzyme and down-regulated the relative renal 

mRNA expression levels of GLUT9 and 

URAT1 urate transporters of the HUA animal 

models26&31&40.  

Our pathological evaluations for the 

different experimental liver and ankle joint 
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specimens indicated that the oral 

administration with C. colocynthis fruit pulps 

extract greatly improved cytotoxicity, necrotic 

and inflammatory features in its specimens 

compared to the PO and Allo-PO groups. As 

reported by Li et al., the intra-peritoneal 

injection with 300 mg/kg PO significantly 

accumulated UA in the animal body and 

induced precipitation of the MSU crystals in 

the joint cavity, which greatly developed ankle 

joint swelling, severe painful arthritis, 

inflammation, edema and harmful ankle joint 

pathological alternations42. Celery seed 

extracts, a natural product rich with antioxidant 

medicinal phytochemicals, could significantly 

ameliorate inflammatory responses and ankle 

swelling rates (%) and improve edema features 

of the HUA animal model42, which confirmed 

our results that Cc fruit pulps extract as a 

natural antioxidant extract could greatly restore 

the harmful gout features of our hyperuricemic 

gout rat model. In addition, Helianthus annuus, 

sunflower head powder extract, strongly 

suppressed the high levels of SUA, XOD and 

ankle swelling rates (%) of the HUA and acute 

gouty inflammatory arthritis animal models15. 

Under pathological examinations, sunflower 

head powder extract also reduced the 

inflammatory cells and increased the ankle 

joint space compared with the MSU-induced 

acute gout model15, which confirmed our 

results that introduced and administrated Cc 

fruit pulps extract to improve and restore the 

pathological features in the liver and ankle 

joint specimens of the HUA gout rat model 

compared with the PO and Allo-PO groups.  

In conclusion, the intra-peritoneal 

injection with 250 mg/kg/day PO for 

continuous 7 days developed a HUA gout rat 

model. HUA gout rat model was greatly 

characterized by elevation of the levels of 

serum SUA, TBARS/MDA, XOD enzyme, and 

ankle joints swelling rates (%), induction of the 

pathological changes in its liver and ankle joint 

specimens as well as upregulation of the 

relative mRNA expression levels of renal 

URAT1 and GLUT9 urate transporters. 

Moreover, HUA gout rat model was 

characterized by attenuation in the levels and 

activities of serum total proteins content, 

GSHPx and SOD enzymes. These features 

were alleviated upon treatment with Cc fruit 

pulp extract, a potent downstream XOD 

inhibitor that could greatly improve HUA 

features and gouty inflammatory arthritis, 

attenuate the levels of serum SUA, 

TBARS/MDA, XOD, ankle joint swelling rates 

(%), and renal URAT1 and GLUT9 urate 

transporters and increase the levels and 

activities of serum total proteins content, 

GSHPx and SOD enzymes of the HUA gout rat 

model compared to the Allo treatment.  
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approved by Faculty of Medicine, Assiut 

University, Institutional Animal Ethics 

Committee (IAEC) using an ethics IRB local 

approval code (No. 17101772). 

 

REFERENCES 

 
1. M. Packer, "Uric Acid Is a Biomarker of 

Oxidative Stress in the Failing Heart: 

Lessons Learned from Trials With 

Allopurinol and SGLT2 Inhibitors", J 

Card Fail, 26(11), 977-984 (2020).  

2. X.-J. Lou, Y.-Z. Wang , S.-S. Lei , X. He, 

T.-T. Lu, L.-H. Zhan , X. Chen, Y.-H. 

Chen, B. Li, X. Zheng, G.-Y. Lv and S.-H. 

Chen, "Beneficial Effects of Macroporous 

Resin Extract of Dendrobium candidum 

Leaves in Rats with Hyperuricemia 

Induced by a High-Purine Diet", Evid 

Based Complementary Altern Med, 

2020,3086106 (2020). 

3. N. Liu, H. Xu, Q. Sun , X. Yu, W. Chen, 

H. Wei, J. Jiang, Y. Xu and W. Lu, "The 

Role of Oxidative Stress in Hyperuricemia 

and Xanthine Oxidoreductase (XOR) 

Inhibitors", Oxid Med Cell Longev, 2021, 

1470380 (2021). 

4. P. K. Tan, T. M. Ostertag and J. N. Miner, 

"Mechanism of high affinity inhibition of 

the human urate transporter URAT1", Sci 

Rep, 6(1), 34995 (2016). 

5. D. R. Oh, J. R. Kim, C. Y. Choi, C. H. 

Choi, C. S. Na, B. Y. Kang, S. J. Kim and 

Y. R. Kim, "Effects of ChondroT on 

potassium Oxonate-induced 

Hyperuricemic mice: downregulation of 

xanthine oxidase and urate transporter 1", 



459 

BMC Complement. AlternMed, 19(1), 10 

(2019). 

6. L. Xu, Y. Shi, S. Zhuang and N. Liu, 

"Recent advances on uric acid 

transporters", Oncotarget, 8(59), 100852-

100862 (2017). 

7. S. Hao, C. Zhang and H. Song, "Natural 

Products Improving Hyperuricemia with 

Hepatorenal Dual Effects", Evid Based 

Complementary Altern Med, 2016, 

7390504 (2016). 

8. R. Terkeltaub, "Gout. Novel therapies for 

treatment of gout and hyperuricemia", 

Arthritis Res Ther, 11(4), 236 (2009). 

9. Y. Zhang, X. Tan, Z. Lin, F. Li, C. Yang, 

H. Zheng, L. Li, H. Liu and J. Shang, 

"Fucoidan from Laminaria japonica 

Inhibits Expression of GLUT9 and 

URAT1 via PI3K/Akt, JNK and NF-κB 

Pathways in Uric Acid-Exposed HK-2 

Cells", Mar Drugs, 19(5), 238 (2021). 

10. P. Zhao, K. L. Chen, G. L. Zhang, G. R. 

Deng and J. Li, "Pharmacological Basis 

for Use of Selaginella moellendorffii in 

Gouty Arthritis: Antihyperuricemic, Anti-

Inflammatory, and Xanthine Oxidase 

Inhibition", Evid Based Complementary 

Altern. Med, 2017, 2103254 (2017). 

11. N. E. Daoudi, M. Bouhrim, H. Ouassou 

and M. Bnouham, "Medicinal Plants as a 

Drug Alternative Source for the Antigout 

Therapy in Morocco", Scientifica, 2020, 

8637583 (2020).  

12. J. L. Serrano, J. Figueiredo, P. Almeida 

and S. Silvestre, "From Xanthine Oxidase 

Inhibition to In Vivo Hypouricemic Effect: 

An Integrated Overview of In Vitro and In 

Vivo Studies with Focus on Natural 

Molecules and Analogues", Evid Based 

Complementary Altern. Med, 2020, 

9531725 (2020). 

13. X. Ling and W. Bochu, "A review of 

phytotherapy of gout: Perspective of new 

pharmacological treatments", Pharmazie, 

69(4), 243-56 (2014). 

14. T. R. Mikuls, "Chapter 66 - Urate-

Lowering Therapy",Rheumatology, 1061-

1074 (2017). 

15. L. Li, M. Teng, Y. Liu, Y. Qu, Y. Zhang, 

F. Lin and D. Wang, "Anti-Gouty Arthritis 

and Antihyperuricemia Effects of 

Sunflower (Helianthus annuus) Head 

Extract in Gouty and Hyperuricemia 

Animal Models", BioMed Res Int, 2017, 

5852076 (2017). 

16. S. M. Silvestre, P. J. S. Almeida and R. El-

Shishtawy, "Natural Products as a Source 

for New Leads in Gout Treatment", Evid 

Based Complementary Altern Med, 2020, 

8274975 (2020). 

17. A. I. Hussain, H. A. Rathore, M. Z. A. 

Sattar, S. A. S. Chatha, S. D. Sarker and 

A. H. Gilani, "Citrullus colocynthis (L.) 

Schrad (bitter apple fruit): A review of its 

phytochemistry, pharmacology, traditional 

uses and nutritional potential", J. 

Ethnopharmacol, 155(1), 54-66 (2014). 

18. H. R. Javadzadeh, A. Davoudi, F. 

Davoudi, G. Valizadegan, H. Goodarzi, S. 

Mahmoodi, M. R. Ghane and M. Faraji, 

"Citrullus colocynthis as the Cause of 

Acute Rectorrhagia", JEmerg Med Case 

Rep, 2013, 652192 (2013). 

19. S. Akbar, "Citrullus colocynthis (L.) 

Schrad. (Cucurbitaceae)", Med Plants, 

663-672 (2020). 

20. F. Ostovan, A. Gol and A. Javadi, 

"Investigating the effects of Citrullus 

colocynthis pulp on oxidative stress in 

testes and epididymis in streptozotocin-

induced diabetic male rats", Int J Reprod 

Biomed, 15(1), 41-48 (2017). 

21. F. Nessa and S. A. Khan, "Evaluation of 

antioxidant and xanthine oxidase 

inhibitory activity of different solvent 

extracts of leaves of Citrullus 

colocynthis", Pharmacognosy Res, 6(3), 

218-226 (2014). 

22. F. Degola, B. Marzouk, A. Gori, C. 

Brunetti, L. Dramis, S. Gelati, A. Buschini 

and F. M. Restivo, "Aspergillus flavus as a 

Model System to Test the Biological 

Activity of Botanicals: An Example on 

Citrullus colocynthis L. Schrad", Toxins 

(Basel), 11(5), 286 (2019). 

23. R. Rahimi, G. Amin and M. R. S. 

Ardekani, "A Review on Citrullus 

colocynthis Schrad.: From Traditional 

Iranian Medicine to Modern 

Phytotherapy", J Altern Complement 

Med, 18(6), 551-554 (2012). 

24. N. Benariba, R. Djaziri, W. Bellakhdar, N. 

Belkacem, M. Kadiata, W. J. Malaisse and 

A. Sener, "Phytochemical screening and 

free radical scavenging activity of 

Citrullus colocynthis seeds extracts", 



Heba M. A. El-Kady, et al. 

460 

Asian Pac J Trop Biomed, 3(1), 35-40 

(2013). 

25. K.-h. Zhang, M.-q. Wang, L.-l. Wei, C.-j. 

Feng, Y.-s. Zhang and J.-b. Teng, 

"Investigation of the Effects and 

Mechanisms of Dendrobium loddigesii 

Rolfe Extract on the Treatment of Gout", 

Evid Based Complementary Altern Med, 

2020, 4367347(2020). 

26. C. Zhu, Y. Xu, Z.-H. Liu, X.-C. Wan, D.-

X. Li and L.-L. Tai, "The anti-

hyperuricemic effect of epigallocatechin-

3-gallate (EGCG) on hyperuricemic 

mice", Biomed Pharmacother, 97, 168-

173 (2018). 

27. T. Yong, S. Chen, Y. Xie, D. Chen, J. Su, 

O. Shuai, C. Jiao and D. Zuo, 

"Hypouricemic Effects of Ganoderma 

applanatum in Hyperuricemia Mice 

through OAT1 and GLUT9", Front. 

Pharmacol, 8, 996 (2018). 

28. M. Ostovar, A. Akbari, M. H. Anbardar, 

A. Iraji, M. Salmanpour, S. Hafez Ghoran, 

M. Heydari and M. Shams, "Effects of 

Citrullus colocynthis L. in a rat model of 

diabetic neuropathy", J Integr Med, 18(1), 

59-67 (2020). 

29. M. Shokrzadeh, A. Chabra, F. Naghshvar 

and A. Ahmadi, "The Mitigating Effect of 

Citrullus colocynthis (L.) Fruit Extract 

against Genotoxicity Induced by 

Cyclophosphamide in Mice Bone Marrow 

Cells", Sci World J, 2013, 980480 (2013). 

30. Y. Chen, C. Li, S. Duan, X. Yuan, J. Liang 

and S. Hou, "Curcumin attenuates 

potassium oxonate-induced hyperuricemia 

and kidney inflammation in mice", 

Biomed Pharmacother, 118, 109195 

(2019). 

31. Y. Le, X. Zhou, J. Zheng, F. Yu, Y. Tang, 

Z. Yang, G. Ding and Y. Chen, "Anti-

Hyperuricemic Effects of Astaxanthin by 

Regulating Xanthine Oxidase, Adenosine 

Deaminase and Urate Transporters in 

Rats", Mar  Drugs, 18(12), (2020). 

32. R. Yao, Z. Geng, X. Mao, Y. Bao, S. Guo, 

L. Bao, J. Sun, Y. Gao, Y. Xu, B. Guo, F. 

Meng and X. Cui, "Tu-Teng-Cao  Extract 

Alleviates Monosodium Urate-Induced 

Acute Gouty Arthritis in Rats by 

Inhibiting Uric Acid and Inflammation", 

Evid Based Complementary Altern Med, 

2020, 3095624 (2020). 

33. P. P. Tseuguem, T. B. Nguelefack, B. N. 

Piégang and S. Mbankou Ngassam, 

"Aqueous and Methanol Extracts of 

Paullinia pinnata (Sapindaceae) Improve 

Monosodium Urate-Induced Gouty 

Arthritis in Rat: Analgesic, Anti-

Inflammatory, and Antioxidant Effects", 

Evid  Based Complementary Altern Med, 

2019, 5946291 (2019). 

34. J. Yang, G. Li, D. Xiong, T. Y. Chon and 

B. A. Bauer, "The Impact of Natural 

Product Dietary Supplements on Patients 

with Gout: A Systematic Review and 

Meta-Analysis of Randomized Controlled 

Trials", Evid Based Complementary 

Altern. Med, 2020, 7976130 (2020). 

35. S. Kumar, D. Kumar, M. Jusha, K. Saroha, 

N. Singh and B. Vashishta, "Antioxidant 

and free radical scavenging potential of 

(L.) Schrad. methanolic fruit extract", 

Acta Pharm, 58(2), 215-220 (2008). 

36. Q.-Y. Li, M. Munawar, M. Saeed, J.-Q. 

Shen, M. S. Khan, S. Noreen, M. 

Alagawany, M. Naveed, A. Madni and C.-

X. Li, "Citrullus colocynthis (L.) Schrad 

(Bitter Apple Fruit): Promising 

Traditional Uses, Pharmacological 

Effects, Aspects, and Potential 

Applications", Front Pharmacol, 12, 

791049(2022). 

37. M. N. Karimabad, S. Niknia, M. B. 

Golnabadi, S. F. Poor, M. R. Hajizadeh 

and M. Mahmoodi, "Effect of Citrullus 

colocynthis Extract on Glycated 

Hemoglobin Formation (In Vitro)", 

Eurasian JEmerg Med, 52(1), 47-51 

(2020). 

38. J. E. Park, Z. Yeom, K. T. Park, E. H. 

Han, H. J. Yu, H. S. Kang and Y. H. Lim, 

"Hypouricemic Effect of Ethanol Extract 

of Aster glehni Leaves in Potassium 

Oxonate-Induced Hyperuricemic Rats", 

Clin Nutr Res, 7(2), 126-135 (2018). 

39. Y. Bustanji, M. Hudaib, K. Tawaha, M. 

Mohammad, I. Almasri, S. Hamed and S. 

Oran, "In Vitro Xanthine Oxidase 

Inhibition by Selected Jordanian 

Medicinal Plants", Jordan J Pharm Sci, 

4, 29-34 (2011). 

40. F. I. Abu Bakar, M. F. Abu Bakar, A. 

Rahmat, N. Abdullah, S. F. Sabran and S. 

Endrini, "Anti-gout Potential of Malaysian 



461 

Medicinal Plants", Front Pharmacol, 9, 

261(2018). 

41. O. O. Adeyemi, I. O. Ishola and I. D. 

Ajani, "Citrullus colocynthis Linn. Fruit 

extract ameliorates cisplatin-induced 

hepato-renal toxicity in rats", J 

Complement Integr Med, 15(1), (2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

42. S. Li, L. Li, H. Yan, X. Jiang, W. Hu, N. 

Han and D. Wang, "Anti‑gouty arthritis 

and anti‑hyperuricemia properties of 

celery seed extracts in rodent models", 

Mol Med  Rep, 20(5), 4623-4633 (2019). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Heba M. A. El-Kady, et al. 

462 

 

 

 

 

 

 

  نشـرة العـلوم الصيدليــــــة

 جامعة أسيوط
 

 

1
 قسم الكيمياء الحيوية ، كلية الصيدلة ، جامعة أسيوط

 ، جامعة أسيوط قسم الكيمياء الحيوية الطبية ، كلية الطب 2

 قسم العقاقير ، كلية الصيدلة ، جامعة أسيوط 3

4
 كية ن كلية الطب البيطرى ، جامعة اسيوطقسم الباثولوجيا و الباثولوجيا الاكليني 

 

 إعداد المستخلص الميثانولي الخام من لب فاكهة نبات الحنظل.

أستحداث الأرتفاع الملحوظ لمستوي حمض اليوريك بالدم وبعض مشاكل النقرس وهي الألتهابات 

/ يوم من أوكسونات  كجم/  مجم 250ذكور الجرذان من خلال حقنها ب المفصلية االحاد والمزمنة في 

 البوتاسيوم لمدة سبعة أيام متواصلة من المدة التجريبية المحددة للتجربة.

/  كجم/  مجم 10/ يوم من المستخلص الكحولي للب فاكهة نبات الحنظل و  كجم/  مجم 100أستخدام 

للتحقق من الخصائص العلاجية لكليهما نحو علاج العرض يوم  14يوم من الألبيورينول كعلاج لمدة 

 الأكثر أنتشارا لمسببات النقرس وهو الأرتفاع الحاد لمستويات حمض اليوريك بالدم.

وكان الهدف من هذه الدراسة تقييم فعالية وكفاءة مستخلص نبات الحنظل و الألبيورينول على نموذج 

 .ملامح مرض النقرس من خلالمن ذكور الجرذان تم أستحداث فيها أعراض و

/ يوم من  كجمم / مج 250تحديد معدلات تورم مفصل الكاحل )٪( خلال سبعة أيام بعد الحقن ب 

 أكسونات البوتاسيوم.

 تحديد مستويات حمض اليوريك  بالدم.

تحديد مستويات وكفائة بعض المتغيرات المسببة لتلف بالخلايا أو المضادة للأكسدة و تشمل 

TBARS/MDA  ،XOD  ،GSHPx  وSOD. 

و  mRNA URAT1تحديد مستويات التغيير في التعبير الجيني النسبي للناقلات الكلوية لل يوريك )

mRNA GLUT9  .والتي تعتبر المختصة بأعاده أمتصاص وأسترجاع  اليوريك  للدم مره أخري ( 

ت الجرذان التجريبية الفحص الميكرسكوبي لتقييم عينات أنسجة الكبد ومفصل الكاحل في مجموعا

 المختلفة.

لي الخام م / يوم من المستخلص الميثانوكجمم / مجم 100في الختام ، أوضحت هذه الدراسة أن تناول 

يومً مستمرة قد أظهرت نتائج ملحوظة لمعالجة الأرتفاع الملحوظ ل  14للب فاكهة نبات الحنظل لمدة 

حمض اليوريك في الدم وبعض مضادات الأكسدة في نموذج الالتهاب المفصلي النقرسي الحاد في ذكور 

لكاحل%،  خفض الجرذان. حيث أستطاع نبات الحنظل بشكل ملحوظ تقليل مستويات تورم مفصل ا
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معدلات التعبير الجيني النسبي للناقلات والمختصة بأعاده الأمتصاص لحمض اليوريك و الزياده الملحوظه 

 .لنشاط بعض مضادات الأكسده

علاوة علي ذلك، أدي تناول المستخلص الميثانولي الخام  لنبات الحنظل الي تحسين وظائف الكبد من 

قطاعات متعددة ومختلفة لأنسجة الكبد وأيضا من خلال تحسين خلال تقييم التصوير الميكرسكوبي ل

 المستوي الكلي للبروتين بالدم.                      

وأيضا أثبتت الجرعه المقررة بهذة الدراسة لمستخلص نبات الحنظل أنها لها قدره علاجية و أستشفائية 

لخلايا الكبد ومفصل الكاحل للجرذان  قد ظهرت من خلال الفحص الميكرسكوبي لقطاعات متعددة ومختلفة

المستحدثة بالنقرص مقارنتا بالألبيورينول

 


