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ABSTRACT 

Citrullus colocynthis (L.) Schrad (Cucurbitaceae) is a desert watermelon that is extensively 

widespread around the world. Colocynth or Bitter Apple is the popular name for the fruit of C. 

colocynthis. Cucurbitacins, colocynthosides, and flavonoids glucosides were found in the fruit, 

according to reports. This herb has been used for centuries to cure diabetes, abortifacients, 

epilepsy, jaundice, and asthma. C. colocynthis was investigated for its anti-action Parkinson's in 

Wistar rats using in vivo behavioural and biochemical experiments. The block test and 

actophotometer were used to investigate the effects of C. colocynthis on catalepsy and mobility, 

respectively. In haloperidol-treated animals, the effect of C. colocynthis on dopamine levels and 

protective anti-oxidant enzymes such as malondialdehyde (MDA) and superoxide dismutase 

(SOD) in brain tissue were studied. The C. colocynthis considerably reduced the effects of 

haloperidol on vacuous chewing movements, tongue protrusion, orofacial burst, and catalepsy. 

When compared to haloperidol treated animals, C. colocynthis effectively restored dopamine and 

SOD levels in the brain while inhibiting MDA levels. The current study suggested that oxidative 

stress may play a key role in haloperidol induced Parkinson's activity, and C. colocynthis has 

promising role in management of Parkinson's disease therapy. 
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1. INTRODUCTION 

Parkinson's disease (PD) is a progressive neurolo-

gical ailment that damages the dopamine-

producing nerve cells in the brain as people get 

older.1 Dopamine is a neurotransmitter that is 

well known for relaying chemical messages and 

controlling the body's soft controls and 

coordinated brain activities. Most dopaminergic 

neuronal cells in the substantia nigra pars 

compacta (SNpc) of the brain die, resulting in 

initiation of the symptoms of PD disorder.2,3 PD is 

the second most common illness, affecting 

children, young adults, and those over the age of 

60. Muscle stiffness, tremors, dementia, sleep-

lessness, ansonia, bowel problems, incontinence, 

and abnormalities in speech and gait are some of 

the symptoms.4,5 In India, over one million cases 

are reported each year, while the global incidence 

is estimated to be 31 to 328 per 100,000 people. 

Parkinson's disease affects fewer women than it 

does men. Parkinson's disease is thought to 

impact 1-2 people out of every 1000. Treatments 

can only assist to ease symptoms after a diagnosis; 

there is no cure.6 

     Dopamine neuronal loss in the brain occurs 

mostly with time, resulting toward a worsening of 
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disease symptoms. Oxidative stress has been 

demonstrated to interfere with dopamine 

metabolism, resulting in PD.7 The development of 

reactive oxygen species (ROS) as a result of 

oxidative damage leads to neuronal death. When 

the body's natural antioxidant system is 

overwhelmed by free radical generation, oxidative 

stress occurs, and an exogenous antioxidant can 

help the body cope with the negative effects of 

oxidative stress. These findings made it clear that 

antioxidants, in addition to other preventive 

agents, should be used as a therapeutic 

intervention in Parkinson's disease.8-10 The 

current medication therapies for Parkinson's 

disease include a range of negative effects. As a 

result, herbal remedies should be investigated as 

an alternate treatment option.11 

     Herbal supplements have long been utilized to 

treat Parkinson's disease patients across the 

world. Plants have secondary metabolites that 

include phenolics, terpenes, and nitrogen-

containing groups.12 Many polyphenols have been 

discovered to have the ability to pass the blood-

brain barrier (BBB), allowing medicines or 

chemicals to be absorbed selectively. Several 

modern supplements and literatures recommend 

using herbal supplements in conjunction with 

medication therapy to treat a variety of diseases. 

The use of natural metabolites from plants as a 

treatment option for Parkinson's disease patients 

might be a viable option.13,14 

     Citrullus colocynthis (L.) Schrad is a perennial 

herbaceous plant in the Cucurbitaceae family that 

resembles a common watermelon and is 

extensively spread in arid locations across the 

world. Colocynth or Bitter Apple is the popular 

name for the fruit of C. colocynthis.15 Alkaloids, 

tannins, saponins, flavonoids, unsaturated sterols, 

oxygenated terpenes, sterols, and steroids were 

found in a hydro-methanolic extract of the fruit. 

Fruit extracts contained cucurbitacins, 

colocynthosides, and flavonoids glucosides such as 

isovitixin, isorintin, and isosapanorin.16 This plant 

is used in traditional Iranian medicine (TIM) for 

the treatment of diabetes, abortifacients, epilepsy, 

jaundice, and asthma due to its many 

pharmacologic actions.17,18 Many additional 

pharmacological qualities have been described, 

including diuretic, anti-hyperlipidemic, anti-

cancerous, antioxidant, and anti-microbial.19 

     In this study, the fruit of C. colocynthis was 

investigated for its anti-Parkinson's activity using 

in-vivo biochemical and behavioural experiments 

in albino Wistar rats, based on the features 

indicated previously in the literature.      

2. MATERIAL AND METHODS 

2.1 Chemicals and Reagents 

Haloperidol and carbidopa was procured from Citi 

Neurocentre, Hyderabad, India. The remaining 

chemicals used in the experiment have been of 

analytical grade. 

2.2 Experimental Animal 

Wistar albino rats, weighing 150-230g were 

brought from Sai Nath Agencies, Hyderabad, India 

and acclimatized for 14 days in animal house of 

Shadan Institute of Medical Sciences (SIMS), 

Hyderabad, India. Before the experiment, the 

animals were housed in polypropylene cages 

under characteristic light-dark cycle in standard 

research facility conditions. They were allowed 

standard diet and water ad libitum till the 

exploratory period. The experiments protocol was 

approved by Institutional Animal Ethical 

Committee (IAEC) of SIMS (Reg No. 

282/PO/Bt/S2000/CPCSEA) and CPCSEA norms 

were followed during experiments. The approved 

protocol number for the purpose work is IAEC-

03/SES/2019/006. Between 9 and 17 hours, 

behavioural evaluations were conducted at room 

temperature in a peaceful diffusely lit 

environment. 

2.3 Collection and Extraction of Fruit 

The fruits of Citrullus colocynthis (L.) Schrad was 

collected from the herbal garden of Anantapur, 

Andhra Pradesh, India. Dr. A. Madhav Shetty, 

Department of Botany, Sri Venkateswara 

University, Tirupati, India has authenticated the 

gathered plant. The department was placed with a 

Herbarium voucher numbered 1215. 
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     The pulp from fresh fruits was homogenized 

and dried in the shade. To prevent deterioration 

during thorough drying, 0.5% sodium benzoate 

was applied. After drying, a dark brownish red 

powder mass was ground with a grinder. In a 

soxhlet device, the dried C. colocynthis fruit pulp 

was extracted with water (AECC) and ethanol 

(EECC). These concentrations were then used for 

qualitative phytochemical analysis and 

pharmacological activity evaluation.20 

2.4 Qualitative Phytochemical Analysis 

With the help of procedures outlined by Gul et al., 

2017, preliminary qualitative phytochemical 

screening was done to monitor the presence of 

various chemical groups such as alkaloids, 

polyphenols, aromatic oils, tannins, phlobatanins, 

amino acids, flavonoids, terpenoids, saponins, 

sterols, carbohydrates, protein, and glycosides.21 

2.5 Toxicity Studies 

The toxicology experimental investigation of 

ethanolic and aqueous fruit extracts of C. 

colocynthis was conducted on Wistar albino rats 

using extracts in compliance with OECD guideline 

number 423. Animals were given the aqueous and 

ethanolic extracts orally at dosages of 5, 50, 300, 

and 2000 mg/kg and observed for 24 hours, 48 

hours, and 14 days after receiving the doses to 

check for mortality. The C. colocynthis was 

determined to be safe at all dosages, with no death 

rates seen when the ethanolic and aqueous 

extracts were taken orally.22,23 

2.6 Experimental Protocol 

The Wistar albino rats were randomly separated 

into seven groups, each with six animals. The first 

group was normal control group, received 0.9% 

saline p.o., the second group was disease control 

and received haloperidol 1 mg/kg b.w. i.p., the 

third group was standard control and received 

carbidopa 125 mg/kg b.w. i.p., the fourth and fifth 

groups were test groups and received 200 and 

400 mg/kg b.w. of aqueous extracts of C. 

colocynthis (AECC), sixth and seventh groups were 

test groups which received 200 and 400 mg/kg 

b.w. of ethanolic extracts of C. colocynthis (EECC). 

All of the groups were given the above treatment 

for 14 days.24 

2.7 Estimation of Behavioral Parameters 

2.7.1 Orofacial Dyskinesia 

Rats were put in a Plexiglas observation box (22 

cm x 22 cm x 22 cm) for a 10-minute habituation 

period after being given haloperidol. For a total of 

5 minutes, all rats were monitored. According to 

Cousins, an investigator who was unknown to the 

treatment counted the number of vacuous 

chewing motion (VCM), orofacial burst (OB) and 

tongue protrusion (TP).25 

2.7.2 Catalepsy by Block Method 

A wooden block method was used to test the 

cataleptic behaviour in haloperidol treated 

animals. The rats were initially put on the table 

and softly nudged or stroked on the back in this 

technique. First, a cataleptic score of 0.5 was 

assigned to the rat's inability to move. Secondly, 

the rat's front paws were alternatively put on a 3 

cm high wooden block. If rats failed to adjust their 

posture in 15 seconds, a score of 0.5 for each paw 

was given and applied to the first step's score. The 

rat's front paws were then simultaneously put on 

a 9 cm high wooden block. Finally, if rats unable to 

restore their posture after 15 seconds, they were 

given a cataleptic score of one for each paw, which 

was added to the scores from the first and second 

steps. Any animal's cut-off score was 3.5, which 

showed complete catalepsy.26,27 

2.7.3 Locomotor Activity 

After tremors, akinesia, and muscle stiffness were 

assessed, locomotor activity was assessed using 

an actophotometer. The device is made up of 

photoelectric cells that are linked together in a 

circuit with a counter. A count was kept for 10 

minutes when the animal cut off the light beam 

landing on the photocell.28 

2.8 Estimation of Biochemical Parameters 

The animals were decapitated at the end of the 

study, shortly after the behaviour tests. The brain 

was extracted and weighted after being cleaned 

with isotonic saline. In 0.1 M phosphate buffer, a 

10% (W/V) tissue homogenate was produced (pH 

7.4). The postnuclear fraction for the catalase 

(CAT) assay was produced by centrifugation of the 
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homogenate at 1000 g for 20 min at 4°C (Remi-C-

30, Remi Industries Ltd., Mumbai, India); for other 

enzyme assays, centrifugation was at 12000 g for 

60 min at 4°C. For the tests, an Elico 

Biospectrophotometer-BL200 was employed.29 

2.8.1 Estimation of Dopamine (DA) 

In HCl-butanol solution (1:10 for 1 min), rat brain 

tissue was homogenized. For ten minutes, the 

homogenate was centrifuged at 3000 rpm. 1 ml of 

aliquot supernatant was added to the centrifuge 

tube containing hexane (2.5 ml) and 0.1 M HCl 

(0.3 ml). At 0°C, the aqueous phase (0.2 ml) was 

used to perform the DA experiment. 0.4 M HCl 

(0.05 ml) and sodium acetate buffer, pH 6.9, were 

added to the aqueous phase (0.2 ml), followed by 

0.1 M in ethanol-iodine solution (0.1 ml) for 

oxidation. After 2 minutes, a 0.1 ml solution of 

sodium sulphite was added to terminate the 

reaction, followed by addition of acetic acid (0.1 

ml). For 6 minutes, the solution was heated to 

100°C. The spectrofluorimeter read the excitation 

and emission spectra at 330–375 nm. The tissue 

blanks were made by adding the oxidation step's 

components in reverse order (iodine after sodium 

sulphite).30 

2.8.2 Estimation of Malondialdehyde (MDA) 

1 ml tissue homogenate, 0.2 ml sodium lauryl 

sulfate solution, and 1.5 ml each of thiobarbituric 

acid and acetic acid were used to make a 5 ml 

solution. This was incubated for a few minutes 

before being heated in a water bath for 30 

minutes. To extract the chromogen, n-butanol 

pyridine mixture was used and centrifuged for 10 

minutes at 4000 rpm. The organic layer's 

absorbance was measured at 532 nm. MDA 

concentration was expressed in nanomoles per 

milligram of protein.31 

2.8.3 Estimation of Superoxide Dismutase (DA) 

The activity of SOD was determined at 560 nm 

using Kono's approach from 1978. The reaction 

was performed by mixing hydroxylamine 

hydrochloride with nitroblue tetrazolium chloride 

(NBT) and postnuclear portion of brain 

homogenate in a reaction mixture. The results 

were represented as a percentage of NBT decrease 

inhibition.32 

2.9 Statistical Analysis 

The mean and standard error of the mean (SEM) 

were used to express all of the data. The 

computer-based fitting tool Graph Pad Prism 

version 5.0 (Graph Pad softaware, Inc., CA, USA) 

was used to examine statistical significance using 

one way ANOVA followed by Tukey's multiple 

comparison test. Statistical significance was 

defined as a P value of less than 0.05. 

3. RESULTS 

3.1 Phytochemical Screening 

Phytochemical screening of the different extracts 

of C. colocynthis fruit showed the presence of the 

following phytochemical compounds (Table 1). 

Table 1: Phytochemical compounds present in 

Citrullus colocynthis 

Phytochemical 

Compounds 

Aqueous 

Extract 

Ethanolic 

Extract 

Tannins + + 

Phenols + ++ 

Alkaloids ++ +++ 

Saponins + ++ 

Terpenoids + + 

Flavonoids ++ +++ 

Steroids + ++ 

Carbohydrates + + 

Glycosides + + 

Saponin + ++ 

Protein + + 

 (+) = good; (++) = moderate; (+++) = excellent 

3.2 Effect of C. colocynthis on Orofacial 

Dyskinesia 

The frequency of VCM, TP, and OB was 

significantly (P < 0.001) higher in the disease 

control group following the treatment with 

haloperidol when compared to the normal control 

group. When compared to the disease control 

group, treatment with standard drug, AECC and 

EECC extracts at 200 and 400 mg/kg doses 

significantly (P < 0.001) restored the haloperidol-

induced elevated VCM, TP, and OB (Table 2). At 

400 mg/kg, the ethanolic extract had the greatest 

impact.
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Table 2: Effect of C. colocynthis fruit on orofacial dyskinesia in different experimental groups 

Groups 

Vacuous Chewing Motion Orofacial Burst Tongue Protrusion 

Day 

1 7 14 1 7 14 1 7 14 

Normal 
Control 

14 ± 
0.05 

16 ± 0.07 15 ± 0.02 
5.8 ± 
0.08 

6.3 ± 
0.07 

6 ± 0.10 
3 ± 

0.07 
4 ± 0.12 

2.9 ± 
0.09 

Disease 
Control 

16 ± 
0.15 

92 ± 0.08α 
112 ± 
0.07α 

6.4 ± 
0.12 

39 ± 
0.05α 

45 ± 
0.08α 

3.5 ± 
0.07 

11 ± 
0.11α 

14 ± 
0.10α 

Standard 
Control 

17 ± 
0.15 

58.75 ± 
0.14*** 

44.83 ± 
0.17*** 

5.5 ± 
0.12 

21 ± 
0.08*** 

15 ± 
0.09*** 

4 ± 
0.14 

7.5 ± 
0.11*** 

6.2 ± 
0.13*** 

AECC 200 
16 ± 
0.03 

112 ± 
0.01*** 

98 ± 
0.08*** 

5.1 ± 
0.07 

35 ± 
0.07** 

28.5 ± 
0.08*** 

3 ± 
0.11 

9.45 ± 
0.12** 

8.8 ± 
0.17*** 

AECC 400 
14.5 ± 
0.05 

105.67 ± 
0.06*** 

95.3 ± 
0.06*** 

4.8 ± 
0.14 

32 ± 
0.09*** 

27 ± 
0.07*** 

3.5 ± 
0.01 

8 ± 
0.05*** 

8.4 ± 
0.12*** 

EECC 200 
15.2 ± 
0.17 

115 ± 
0.14*** 

88.7 ± 
0.06*** 

6.2 ± 
0.08 

37 ± 
0.07*** 

24.2 ± 
0.11*** 

4.2 ± 
0.05 

8 ± 
0.08*** 

8.1 ± 
0.09*** 

EECC 400 
15 ± 
0.13 

97 ± 
0.14*** 

79.35 ± 
0.12*** 

5.7 ± 
0.08 

28 ± 
0.14*** 

22 ± 
0.13*** 

3.8 ± 
0.11 

7.1 ± 
0.09*** 

7.7 ± 
0.13*** 

The mean and standard error of the mean were used to express all of the data (n=6). Tukey's multiple comparison test 

was used after the one-way analysis of variance. αP < 0.001 was found when compared to the normal control group, 

***P < 0.001 and **P < 0.01 were found when compared to the disease control group. 

3.3 Effect of C. colocynthis on Catalepsy 

On days 1, 7, and 14 of the experimental period, 

the cataleptic score of the experimental rats was 

examined. There was no evidence of catalepsy 

found in the normal group. When compared to the 

normal control group, haloperidol administration 

caused catalepsy and the cataleptic score was 

significantly (P < 0.001) greater in the disease 

control group. On treatment with standard drug, 

AECC and EECC extracts at 200 mg/kg and 400 

mg/kg, only the ethanolic extract at 400 mg/kg 

showed a reduced (P < 0.01) cataleptic score on 

the 7th day, which was significantly (P < 0.001) 

reduced further on the 14th day when compared to 

the disease control group (Figure 1). The ethanolic 

extract had the greatest impact at 400 mg/kg, 

which was close to the standard group. 

3.4 Effect of C. colocynthis on Locomotor 

Activity 

Haloperidol significantly (P < 0.001) reduced 

locomotor activity in the disease control group as 

compared to the normal control group. When 

compared to the disease control group, treatment 

with standard medication, AECC, and EECC 

extracts at 200 and 400 mg/kg significantly (P < 

0.001) recovered locomotor activity on the 7th and 

14th days of the trial (Figure 2). The ethanolic 

extract, which was close to the standard group, 

had the highest activity at 400 mg/kg. 

3.5 Effect of C. colocynthis on Dopamine Level 

When compared to the normal control group, 

haloperidol significantly (P < 0.001) lowered 

dopamine levels in disease control animals. When 

compared to the disease control group, treatment 

with standard drug, AECC and EECC extracts at 

200 and 400 mg/kg resulted in a substantial rise 

in dopamine levels. Figure 3 shows that dopamine 

levels in the AECC and EECC extracts at 200 and 

400 mg/kg were similar to those in the standard 

carbidopa group, with the ethanolic extract having 

a greater impact. 

3.6 Effect of C. colocynthis on MDA Level 

When compared to the normal control group, 

haloperidol significantly (P < 0.001) lowered SOD 

levels in disease control animals. When compared 

to the disease control group, treatment with 

standard drug, AECC and EECC extracts at 200 and 

400 mg/kg resulted in a significant (P < 0.001) 

rise in SOD levels. As shown in Figure 3, SOD 

levels in the AECC and EECC extracts at 200 and 

400 mg/kg were similar to those in the standard 

carbidopa group, with the ethanolic extract having 

a greater impact. 
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Figure 1: Effect of C. colocynthis fruit on behavioral parameters of different experimental groups 
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3.7    Effect of C. colocynthis on SOD Level 

When compared to the normal control group, 

haloperidol significantly (P < 0.001) lowered SOD 

levels in disease control animals. When compared 

to the disease control group, treatment with 

standard drug, AECC and EECC extracts at

200 and 400 mg/kg resulted in a significant (P < 

0.001) rise in SOD levels. As shown in Figure 3, 

SOD levels in the AECC and EECC extracts at 200 

and 400 mg/kg were similar to those in the 

standard carbidopa group, with the ethanolic 

extract having a greater impact. 

Figure 3: Effect of C. colocynthis fruit on biochemical parameters of different experimental groups 

 
Effect of AECC and EECC on (a) DA, (b) MDA, (c) SOD. The mean and standard error of the mean (n=6) were used to 

express all of the data. Tukey's multiple comparison test was used after one-way analysis of variance. αP < 0.001 was 

found when compared to the normal control group, ***P < 0.001 and **P < 0.01 was found when compared to the 

disease control group. 
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4. DISCUSSION 

Parkinson's disease is a chronic neurodegen-

erative condition marked by the death of SNpc 

dopamine neurons. Mitochondrial dysfunction, 

protein buildup such as α-synuclein, oxidative 

stress, necrosis, and neuronal excitotoxicity are all 

causes of the PD pathogenesis. Among these, 

oxidative stress is a critical pathogenic process in 

Parkinson's disease.33 Because the basal ganglia in 

the brain utilize a lot of energy and have a lot of 

polyunsaturated fatty acids, they are particularly 

sensitive to free radical overproduction produced 

by accelerated dopamine circulation.34 

     The current study evaluated the effect of 

aqueous and ethanolic fruit extracts of C. 

colocynthis in haloperidol induced Parkinson 

disease in Wistar rats. Preliminary qualitative 

phytochemical analysis made for the fruit of C. 

colocynthis revealed the presence of tannins, 

phenols, saponins, terpenoids, flavonoids, 

steroids, carbohydrates, glycosides, ssaponins and 

proteins. Because these secondary metabolites are 

said to have a wide range of biological and 

pharmacological activities, this species is believed 

to have a various medical applications.35 The 

extraction yield of water and ethanolic extracts of 

C. colocynthis fruit shown that the ethanol extract 

had a greater percentage of yield. It might be 

owing to the ethanolic solvent's strong polarity, 

which allows it to attract a greater diversity of 

plant elements than other solvents.36 

     Haloperidol-induced catalepsy is a well-known 

animal model of Parkinson's disease. By 

interacting with catecholamine storage intracell-

ularly, haloperidol creates a pharmacological 

model of Parkinsonism, leading in dopamine 

depletion in nerve terminals.37 Increased 

frequency of VCM, OB and TP was observed in rats 

treated with haloperidol. Treatment with AECC 

and EECC at doses of 200 and 400 mg/kg 

significantly inhibited the haloperidol-induced 

VCM, OB and TP. The ethanolic extract has high 

effect in lowering the symptoms of orofacial 

dyskinesia than the aqueous extract. Haloperidol 

(1 mg/kg, i.p.) caused substantial catalepsy in rats 

in the current investigation, as demonstrated by a 

considerable increase in the duration spent on the 

block when compared to normal control animals. 

     In haloperidol-treated rats, treatment with 

aqueous and ethanolic fruit extracts of C. 

colocynthis dramatically decreased catalepsy in a 

dose-dependent manner. The AECC and EECC 

displayed protective effects towards haloperidol-

induced catalepsy at dosages of 200 and 400 

mg/kg, indicating that this plant can protect 

dopaminergic neurotransmission in the striatum. 

In addition, Chen et al., 2019 showed that the C. 

colocynthis extract may ameliorate the pathogenic 

condition of PD in MPP+ cell model and MPTP 

animal model in a prior research work.38 

     Another key aspect of measuring the potential 

of CNS drug is observing the animal's locomotor 

activity. CNS depression causes reduced activity, 

which is a measure of the amount of reactivity of 

the CNS.39 In the present experimental study, 

locomotor activity was performed with 

actophotometer to examine haloperidol-induced 

PD in rats. According to the findings of the 

actophotometer test, the extract considerably 

reduced locomotor activity. 

     Dopamine reduction was a prominent symptom 

and also a biomarker in the identification of 

Parkinson's disease. The intoxication of 

dopaminergic neurons by haloperidol is thought 

to be a probable aetiology of Parkinson's disease. 

The degeneration of dopaminergic neurons causes 

a drop in dopamine and its metabolites levels. The 

elevated dopamine levels caused by haloperidol 

administration might be attributable to reduced 

dopamine metabolism or enhanced dopamine 

production by the dopaminergic neurons.40 The 

treatment with AECC and EECC at doses of 200 

and 400 mg/kg showed increased dopamine levels 

when compared to the disease control group. 

Based upon our results, it is best evidenced that 

ethanolic extract of C. colocynthis fruit have more 

dopamine increasing potential than the aqueous 

extract. 

     The pathophysiology of PD is complicated by 

oxidative stress caused by mitochondrial 



Nimra et al.: Antiparkinson’s activity of Citrullus colocynthis fruit                            www.jdvat.org

  

Journal of Drug Vigilance and Alternative Therapies April - June 2021; Volume 1 ∣ Issue 2 
Copyright © 2021 JDVAT. All rights reserved. 

 

Page ӏ 85 

malfunction, especially mitochondrial complex-1 

impairment. The amounts of malondialdehyde 

(MDA), catalase (CAT), superoxide dismutase 

(SOD), and reduced glutathione in the brain tissue 

were used to assess oxidative stress.33 In the 

present research, haloperidol results in an 

increase in the formation of hydrogen peroxide 

and free radicals, as evidenced by increased MDA 

levels. 

     Reactive oxygen species cause lipid 

peroxidation that is described by the development 

of MDA, a primary result of lipid peroxidation that 

forms complex with DNA bases and proteins, 

producing cell damage. The brains of PD patients 

have been found to have higher levels of oxidative 

damage to DNA, peptides, and fats, as well as 

lower levels of antioxidants.41 

     When compared with normal control rats, the 

haloperidol-treated disease group had relatively 

high levels of MDA. In contrast to the haloperidol-

induced illness group, AECC and EECC treatment 

at dosages of 200 and 400 mg/kg substantially 

reduced MDA levels. Inhibition of lipid 

peroxidation by AECC and EECC in the current 

study might have been mediated by the 

detoxification of peroxy radicals and reactive 

oxygen, indicating an antioxidative activity. SOD is 

one of the most critical enzymes in the body's 

antioxidant defence system. The major function of 

SOD is to catalyse the conversion of superoxide 

anion radicals to H2O2 and hence reduces the toxic 

effects due to this radical or other free radicals 

derived from secondary reactions. In this study, a 

significant decrease in the concentration of SOD 

level was observed in haloperidol treated disease 

group.42 

     The antioxidant enzyme levels were 

considerably reversed after treatment with AECC 

and EECC at dosages of 200 and 400 mg/kg, 

respectively. A reduction in SOD activity can lead 

to a reduction in superoxide ion elimination, 

which can be detrimental to the organs.43 

Furthermore, the improved SOD activity in AECC 

and EECC at doses of 200 and 400 mg/kg groups 

might involve in the scavenging of O2 generated 

from haloperidol, specially the ethanolic extract. 

There is strong consensus that flavonoids operate 

as reactive oxygen species scavengers.44 

     The neuroprotective and antiparkinson activity 

of Citrullus colocynthis may be due to its 

antioxidant property. The above behavioral and 

biochemical results suggest that C. colocynthis has 

the ability to improve symptoms of PD, in part, by 

the restoring the level of dopamine, and by the 

regulation of the antioxidant system. Hence, C. 

colocynthis may be useful as a neuroprotective 

agent in the treatment of PD. The above observed 

beneficial effects of C. colocynthis may be 

attributed to diverse chemical components found 

in the fruit, namely flavonoids, alkaloids, saponins, 

and phenols. 

5. CONCLUSION 

In view of the above facts, the present study 

concludes that aqueous and ethanolic extracts 

of Citrullus colocynthis (L.) Schrad fruit possess 

antioxidant activity and showed a promising effect 

in animals with Parkinson's disease. Research 

should focus on elucidating the molecular basis of 

pharmacological action. A systemic research is 

needed to produce a therapeutic drug from fruits 

of Citrullus colocynthis for neuroprotection. 
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