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ABSTRACT
Introduction: Mucuna pruriens (L.)DC. (Mp) has been used in the treatment of numerous diseases in Indian Ayurvedic medicine, mainly for delaying the 
symptoms of Parkinson’s disease (PD), and has as its main component levodopa (L‑DOPA). The aim of this work is to systematically review the effects 
of Mp supplementation on experimental models of PD due to its neuroprotective and antioxidant properties. MATERIALS AND Methods: The search 
was conducted through PubMed, ScienceDirect, Cochrane Library, and Scientific Electronic Library Online databases, where a number of relevant 
articles were found. Results: Mp demonstrated significant positive responses in the experimental models of PD by improving motor deficits and by 
enhancing the activity of the antioxidant systems, reducing oxidative stress. In addition, it presented some advantages when compared to a conventional 
antiparkinsonian drug as it minimized the occurrence and severity of dyskinesias. Conclusion: Thus, considering that the use of herbal medicines 
decreases the likelihood of side effects associated with the pharmaceutical drugs, this work aims to summarize and evaluate the data available regarding 
the mechanism of action of Mp and the reported benefits of this plant as an alternative to improve the quality of life of individuals with PD.
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INTRODUCTION
Parkinson’s disease  (PD) is a chronic neurodegenerative condition, 
clinically characterized by different motor disorders, such as 
bradykinesia, stiffness, tremor, and postural instability,[1] which are 
associated with selective loss of dopaminergic cells in the nigrostriatal 
region.[2] In addition, nonmotor symptoms such as autonomic disorders 
and psychosis have also been reported in patients with PD.[1]

The classical in vivo models of PD result from the systemic or intracerebral 
administration of neuronal toxins such as 1‑methyl‑4‑phenyl‑
1,2,3,6‑tetrahydropyridine (MPTP), 6‑hydroxydopamine (6‑OHDA), 
and paraquat (PQ).[3] The MPTP model mimics the primary pathological 
and biochemical characteristics of PD such as oxidative stress, apoptosis, 
and induction of mitochondrial dysfunction, which makes this model 
more suitable to evaluate the neuroprotective effects of drugs.[4]

The autoxidation and inhibition of complexes I and IV of the 
mitochondrial electron transport chain are the main mechanisms of 
toxicity of 6‑OHDA, which increases the production of reactive oxygen 
species  (ROS) and causes neuroinflammation, microglial activation, 

and induction of apoptotic pathways, resulting in cell death.[5] The 
mechanisms of action of the PQ model are directly or indirectly related 
to the increasing production of ROS, which results in damage of the 
substantia nigra (SN) pars compacta.[6]

Mucuna pruriens  (L.) DC.  (Mp) comes from Hindi Kiwach, being 
called Atmagupta in Sanskrit.[7] It belongs to the Fabaceae family and 
Papilionaceae subfamily.[8] Mp has a wide variety of pharmacological 
properties including neuroprotective and antioxidant, which seem 
to be attributed to the presence of the dopamine  (DA) precursor, 
levodopa (L‑DOPA).[9] Mp has been used for a long time in traditional 
Ayurvedic (Indian) medicine for treating some diseases such as PD.[10,11]

Previous studies have reported that even after >40 years of clinical use, 
L‑DOPA still remains the gold standard for treating PD.[12] This drug is 
considered the most effective agent for relieving a variety of symptoms 
related to PD, including tremor, stiffness, sluggishness, weak muscle 
control, and gait impairment.[13] However, its long‑term use is associated 
with side effects such as motor fluctuations and dyskinesias.[14]

A double‑blind clinical study demonstrated that the prolonged use of 
L‑DOPA leads to the development of dyskinesia, whereas the use of Mp 
extract (MPE) during the same period of time did not demonstrate such 
effect.[15] In addition, nonhuman primates previously treated with MPTP 
demonstrated that Mp displayed antiparkinsonian activity without 
inducing dyskinesia and suggested that Mp acts through a mechanism 
that is different from that of L‑DOPA.[16]
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Considering that the conventional treatment with L‑DOPA induces 
dyskinesia and that this side effect was absent during the long‑term 
use of Mp, it seems reasonable to assume that the use of the latter as 
an adjuvant treatment for PD might improve the quality of life of the 
individuals affected by this disease. Therefore, the aim of this work is to 
systematically review original articles that investigated the use of MPEs 
in animal models of PD.

MATERIALS AND METHODS
This study is a systematic review of the effects of Mp in animal models 
of PD that have been published between January 2000 and March 
2017 through PubMed, ScienceDirect, Scientific Electronic Library 
Online (SciELO), and the Cochrane Library databases.
Due to the lack of protocols for systematic reviews of preclinical studies, 
the guidelines of the Ministry of Health[17] were used in this study, whose 
protocol was adapted to meet the proposal of this review. The scientific 
question that guided this study corresponded to “What are the effects of 
supplementation with MP on experimental models of PD?”
The initial screening included all the studies that met the following 
criteria:  (a) studies that presented primary data;  (b) experimental 
studies using MPE;  (c) studies that presented tissue and/or behavioral 
analysis;  (d) articles written in English; (e) being published within the 
last 17 years. The studies that were not performed in vivo and those that 
used animal models other than rats were excluded.
To maximize the number of articles related to this subject, no specific 
descriptors were used for the initial searching. Instead, a more general 
descriptor was used through which all the publications that dealt with 
this specific descriptor were identified, and each article was carefully 
analyzed whether it matched with our main subject. The terms used for 
the search were previously selected considering the regular vocabulary 
used for indexing articles in the Health Sciences Descriptors, through 
which the descriptor “Mucuna pruriens” was found.
The initial screening found 207 articles in PubMed, 735 in ScienceDirect, 
10 in Cochrane Library, and 32 in SciELO, totaling 980 publications. After 

using the year of publication (from 2000 to 2017) as exclusion criteria, the 
articles found in PubMed reduced to 174, and after applying the “English 
language” as filter, the number went down to 64, maintaining this 
amount after the filter “animal research” was adopted. In ScienceDirect 
database, the use of year of publication as exclusion criteria limited the 
publications to 582. However, when the “original articles” filter was used 
on the 32 papers initially found at Cochrane Library, the quantitative 
remained the same. When the year of publication was used to filter the 
articles found in SciELO, the number was restricted to nine articles, 
which remained the same after the “English language” filter was used. 
Finally, a total of 665 articles were selected after the initial inclusion and 
exclusion criteria were adopted during the search in the four databases.
These 665 articles were stored in the reference management 
software   called Endnote Web (Thomson Reuteurs Patente dos 
EUA);   where after identifying the duplicate publications, it ended up 
with 642 articles. During the identification of potential eligible studies, 
the selected articles were analyzed by two evaluators: a nurse and a 
pharmacist, both with Ph.D in Psychobiology. The evaluation occurred 
independently and the disagreements regarding exclusion were resolved 
by consensus. After using the inclusion and exclusion criteria toward 
each manuscript’s tittle, a total of seven articles were selected [Figure 1].
The process of extracting data from the selected articles was performed 
independently by the two evaluators using a standard analysis form, 
which was used throughout the aforementioned research strategies. 
There were disagreements in the collected data, where the inclusion of 
these in the study was conditioned to the consensus between the two 
evaluators.

Data analysis
The studies analyzed in this systematic review present high levels of 
heterogeneity in important aspects such as the PD‑inducing agent, 
duration of treatment with the MPE, and the behavioral tests used. 
The studies used different compounds to simulate neuronal damage 
due to PD, and they all work through different mechanisms of 

Figure 1: Flowchart representing the process of selecting the articles used in this review. The number of articles shown in this flowchart relates to studies 
that investigated the effects of Mucuna pruriens (L.) DC. supplementation in animal models of Parkinson’s disease found in PubMed, ScienceDirect, Cochrane 
Library, and Scientific Electronic Library Online databases
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action. Just like the MPEs, these compounds were administered at 
different doses and through different routes. For instance, MPTP is 
administered intraperitoneally as it is a lipophilic compound that 
crosses the blood–brain barrier and produces mitochondrial damage, 
inhibiting complex I, while 6‑OHDA is administered intracerebral, 
which allows it to penetrate the neurons through the DA transporter, 
inducing neuronal death through the production of ROS. Therefore, 
their effects are largely intracellular. While PQ is also administered 
intraperitoneally, it exerts its deleterious effects through oxidative 
stress, inducing the subsequent production of ROS. In addition, the 
studies reported in this systematic review used different behavioral 
tests and neurochemical analyzes, which also reinforce the 
heterogeneity of the studies.
According to Brazil,[17] both clinical and methodological heterogeneities 
are the sources of statistical heterogeneity. When heterogeneity 
is significant and cannot be explained by any sensitivity analysis, 
meta‑analysis is not recommended, and the effects of the study 
interventions should only be presented individually. Therefore, clustering 
statistics were not considered due to methodological heterogeneities 
among the studies, which justify the impossibility of performing a 
systematic review with meta‑analysis.

RESULTS
The studies differed in some aspects. Regarding the sex of the animals 
used in the studies, most of them were males  (6) and just one study 
used female rats. The agents used to induce PD symptoms also 
varied: MPTP  (2), 6‑OHDA  (2), and PQ  (2). The duration of Mp 
supplementation varied between 1 day and 9 weeks. For the behavioral 
analysis, the studies used the rotarod test  (3), narrow beam test  (2), 
stepping test (2), hanging test (2), footprint test (2), and vibrissae‑evoked 
forelimb and other tests (4). Analysis of the cellular defense system was 
performed through glutathione  (1), lipid peroxidation  (3), nitrite  (3), 
catalase  (1) and immunohistochemistry for tyrosine hydroxylase  (5), 
glial fibrillary acidic protein (2), CD11b (1), and inducible nitric oxide 
synthase (2). In addition, the amount of DA (1), dihydroxyphenylacetic 
acid (DOPAC) (1), and homovanillic acid (HVA) (1) were evaluated.
The seven articles were carefully analyzed and summarized in terms of 
authorship, year of publication, type of lesion, experimental groups, dose 
regimen, and main findings [Table 1].

DISCUSSION
Phenolic compounds are known for their antioxidant activity, which has 
been attributed to their ability to reduce oxides, and therefore, they have 
played an important role in neutralizing free radicals. [18] The antioxidant 
activity of an acidic MPE has been demonstrated, where the authors 
attributed this activity to its high phenolic content.[19] In addition, 
Singh et  al.[20] performed an in  vivo stress‑induced lipid peroxidation 
study that demonstrated the antioxidant activity of an alcoholic MPE 
seeds [Figure 2].
In a recently published systematic review, the action of phytotherapics 
with multiple compounds and phytochemicals was demonstrated, 
especially phenolic compounds that presented neuroprotective effect in 
PD;   among them, the action of Mp extract was evidenced, attributing 
its antioxidant and neuroprotective activity to its phenolic compounds, 
especially L‑DOPA.[21]

Oxidative stress has been associated with degeneration of dopaminergic 
neurons in the SN of patients with PD.[22] Manyam et  al.[23] studied 
the effect of a formulation containing Mp endocarp administered 
for 52  weeks at doses of 2.5, 5, and 10  g/kg/day, where they showed 
significant effect on DA content in the cortex. However, no change 

was observed in the levels of L‑DOPA, noradrenaline, serotonin, or 
DA and its metabolites HVA, DOPAC, and 5‑hydroxyindole acetic 
acid in the nigrostriatal pathway. In a subsequent study, Manyam 
et al.[24] evaluated the neuroprotective effect of an extract prepared with 
cotyledons of Mp in parkinsonian rats, showing a significant increase 
in the concentrations of L‑DOPA, DA, noradrenaline, and serotonin in 
SN. In addition, Mp also increased mitochondrial complex I activity 
in the brain, which is usually reduced in this PD model. However, 
it did not affect the in  vitro activity of monoamine oxidase. Thus, it 
seems reasonable to assume that the chemical constituents of the 
extracts might be different and that the source of Mp can influence its 
neuroprotective activity.
According to Manyam et  al.,[24] NADH and coenzyme Q10, which 
have beneficial effects on PD, are both present in the seeds of Mp. 
The presence of these compounds might have contributed to the 
neuroprotective effects of Mp. In fact, previous report has shown 
that the oral administration of coenzyme Q10 to animals that had 
been previously treated with MPTP demonstrated antioxidant and 
neuroprotective activities, which have been attributed to coenzyme 
Q10’s ability to protect the nigrostriatal dopaminergic system.[25] In 
addition, Phase II studies of systemic high doses of coenzyme Q10 
suggested a delay in the progression of PD, possibly due to an 
increased activity of mitochondrial complex I.[26] Thus, the mechanism 
of neuroprotection induced by the cotyledons of Mp seems to be 
mediated by an increase in the mitochondrial complex I activity as well 
as through the neutralization of the free radicals.[24]

Phytoestrogens and L‑DOPA are both related to motor benefits. 
Phytoestrogens are nonsteroidal plant‑derived compounds with similar 
effects as endogenous estrogen but without the undesirable adverse 
reactions.[27] The study conducted by Hussian and Manyam[28] indicated 
that MPE showed twice the antiparkinsonian activity of the synthetic 
L‑DOPA in the induction of contralateral rotation in the parkinsonian 
animals. In addition, phytoestrogens have the ability to neutralize 
oxidative stress, which is crucial in reducing nerve damage and neuronal 
loss.[29,30]

It has been reported that L‑DOPA induces the activation of caspases 
and the increase of brain oxygen, which lead to lipid peroxidation, 
DNA damage, and neuronal death.[31] In addition, the chronic use of 
antiparkinsonian drugs has been associated with the emergence of 
drug‑induced dyskinesias.[32]

Other studies have shown the role of serotonin in the physiology of 
basal nuclei and in the long‑term complications related to L‑DOPA 
treatment.[33,34] Sathiyanarayanan and Arulmozhi[11] reported the 
presence of serotonin in the MPE. Based on this evidence, it is likely 
that the presence of both L‑DOPA and serotonin in MPE may result 
in antidyskinetic effects.[12‑35] A double‑blind and randomized clinical 
study, performed with eight patients with PD, demonstrated that doses 
of 15 and 30 g of dry MPE seeds showed no incidence of dyskinesias 
as compared to conventional preparations of L‑DOPA, supporting the 
results found in experimental studies.[15] Pathan et al.[36] also showed that 
Mp attenuates haloperidol‑induced orofacial dyskinesia in rats, possibly 
due to its free radical scavenging ability.
Another study reported no neuroprotective activity for MPE (48 mg/kg), 
whose absence of activity might be due to the low dose used as another 
study showed that the most effective dose required for neuroprotective 
purposes is 100 mg/kg.[37] Thus, it is likely to assumed that higher doses of 
MPE would have shown an effective neuroprotective response. Figure 3 
illustrates two proposed mechanisms of action of Mp.
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Table 1: A summary of the studies about the effects of Mucuna pruriens supplementation on experimental models of Parkinson’s disease found in PubMed, 
ScienceDirect, Cochrane Library, and Scientific Electronic Library Online databases, displaying the authorship, year of publication, type of lesion, experimental 
groups, dose regimen, and main findings

Authorship/year 
of publication

Type of lesion Experimental group and dose regimen Main findings

Arulkumar and 
Sabesan, 2012 

Intraperitoneal 
injection of 
MPTP

6 groups: Control group, groups treated 
with Mp extract (MPE) (400 mg/kg), Mp 
nanoparticles (MPGNPS) (20 mg/kg), MPTP 
alone (40 mg/kg), MPTP with MPE (200 mg/
kg) and MPTP with MPGNPS (500 µg/kg, 5 
mg/kg, 10 mg/kg and 20 mg/kg).

The treatment with MPE and MPGNPs improved motor 
coordination in the rotarod test, however, animals treated with 
MPGNPs showed better retention time than those treated with 
MPE. The groups treated with 10 and 20 mg of MPGNPs showed 
better retention time when compared to the groups treated with 
500 μg and 5 mg. In addition, treatment with MPE and MPGNPs 
improved the crossing and hanging time in the narrow beam and 
hanging tests, respectively, even though the group treated with 
MPGNPs showed better results in both tests than the one treated 
with MPE.

Yadav et al., 2014 Intraperitoneal 
injection of 
MPTP

4 groups: Control group, group treated with 
MPTP alone, with MPTP plus MPE (100 mg/
kg) and with MPTP plus estrogen.

Animals treated with Mp demonstrated better results in the 
hanging time test in addition to a decreased walking time in 
the narrow beam test when compared with the group treated 
with estrogen. However, the results were similar in the footprint 
test for both groups. Treatment with Mp allowed recovering 
the number of TH‑positive cells in the substantia nigra (SN) 
and striatum as it reduced the expression of iNOS and GFAP in 
SN. In addition, Mp treatment significantly increased the levels 
of dopamine, DOPAC and HVA, regulating NO production, 
neuroinflammation and microglial activation.

Manyam et al., 
2004b

Unilateral lesion 
in the right 
hemisphere 
with 6‑OHDA.

5 groups: Control group and groups treated 
with 6‑OHDA plus Mp at 2,5 g/kg, with 
6‑OHDA plus Mp at 5 g/kg, with 6‑OHDA 
plus L‑DOPA at 125 mg/kg and with 
6‑OHDA plus L‑DOPA at 250 mg/kg.

Administration of Mp (5 g/kg) improved the endogenous 
contents of L‑DOPA in SN and striatum. It also restored 
dopamine content in SN, but not on striatum. Treatment with Mp 
(2.5 and 5 g/kg) restored serotonin content in the dopaminergic 
cells of the nigrostriatal pathway and increased mitochondrial I 
complex activity.

Lieu et al., 2010 Unilateral lesion 
of the medial 
forebrain 
bundle and the 
substantia nigra 
with 6‑OHDA.

EXPERIMENT 1: 3 groups with L‑DOPA: 
L‑DOPA (2mg/kg) + benserazide (BZ) (15 
mg/kg), L‑DOPA (4 mg/kg) + BZ (15 mg/kg), 
L‑DOPA (6 mg/kg) + BZ (15 mg/kg); 3 groups 
with Mp: Mp (40 mg/kg) + BZ (15 mg/kg), 
Mp (80 mg/kg) + BZ (15 mg/kg) and Mp (120 
mg/kg) + BZ (15 mg/kg). The stepping test 
and drug‑induced dyskinesias (DID) rating 
were performed 30 minutes after treatment.
EXPERIMENT 2: Mp at two doses: 240 and 
400 mg/kg. Stepping test and DID rating were 
performed 30 minutes after treatment.
EXPERIMENT 3: Mp 400 mg/kg. Stepping 
test, vibrissae‑evoked forelimb placement 
test, body axis bias test and cylinder test were 
performed 30, 60 and 90 min after treatment, 
and DID rating was analyzed 5, 15, 30, 60 and 
90 minutes after treatment.
EXPERIMENT 4: LD alone (24 mg/kg), MPE 
alone (480 mg/kg) and L‑DOPA + BZ (6 mg 
+ 15 mg). Stepping test and vibrissae‑evoked 
forelimb placement test were performed 
30, 60 and 90 min after treatment, while 
DID rating was analyzed 60 minutes after 
treatment.
EXPERIMENT 5: L‑DOPA + BZ ( 6mg+15 
mg) followed by treatment with MPE 
alone (480 mg) as well as associated with 
L‑DOPA and BZ (6mg+15mg). 

The results of experiment 1 showed that L‑DOPA + BZ and 
MPE+BZ at high and medium doses provide significant 
antiparkinsonian effects, however, they all induced DID. Only 
the lowest dose of MPE+BZ was able to significantly ameliorate 
PD symptoms, while the equivalent dose of LD+BZ did not 
provide significant behavioral benefits. In experiment 2, MPE 
without any dopa decarboxylase inhibitor (DDCI) provided 
behavioral benefits with the reduction of DID severity. In 
experiment 3, the findings suggest that MPE alone can provide 
a significant long‑term behavioral benefit while reducing the 
severity of DID. The results of experiment 4 demonstrated that 
MPE alone provides a significant behavioral benefit and that 
when the dose of equivalent synthetic L‑DOPA was administered 
without DDCI (BZ) it was not able to provide significant 
equivalent antiparkinsonian effects. In experiment 5, the group 
L‑DOPA+BZ immediately treated with MPE showed that this 
extract alone decreased the occurrence of DID in animals that 
had previously exhibited DID, whereas the group pre‑treated 
with MPE and immediately administered L‑DOPA+BZ showed 
that pre‑treatment with MPE alone did not appear to improve the 
intensity of LD + BZ‑induced dyskinesias. Thus, it was found that 
the activity of Mp alone in the parkinsonism symptomatology 
was more effective than in combination with L‑DOPA and BZ, 
for both the behavioral benefits and for the prevention and 
minimization of the severity and frequency of dyskinesias.

Contd...
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Figure 2: Schematic showing the antioxidant and neuroprotective effect of Mucuna pruriens (L.) DC. in experimental models of Parkinson’s disease. Oxidative 
stress inhibits the synthesis of dopamine and free radicals act on the lipid membranes of the synaptic vesicles, decreasing the release of neurotransmitter in 
the synaptic cleft. The main results of the article indicate the action of Mucuna pruriens (L.) DC. acting on the reduction of free radicals and consequently, the 
increase of dopamine and its metabolites dihydroxyphenylacetic acid and homavanilic acid. Due to the improvement in the motor system in the reviewed 
articles, this action is suggested in dopaminergic neurons of the nigrostriatal pathway

Table 1: Contd...

Authorship/year 
of publication

Type of lesion Experimental group and dose regimen Main findings

Kasture et al., 
2009

Unilateral lesion 
made into the 
medial forebrain 
bundle with 
6‑OHDA and 
intraperitoneal 
injection of 
tacrine and 
MPTP. 

Groups lesioned with 6‑OHDA: Control, 
6‑OHDA, 6‑OHDA+L‑DOPA (2 mg/kg), 
6‑OHDA + L‑DOPA (6 mg/kg), 6‑OHDA + 
Mp (16 mg/kg), 6‑OHDA+ Mp (48 mg/kg).
Groups lesioned with tacrine: Control, tacrine 
(2,5 mg/kg) + Mp (48 mg/kg).
Groups lesioned with MPTP: Control, MPTP 
alone, MPTP + Mp (48 mg/kg).

The results show that Mp extract (16 mg/kg containing 2 mg/kg 
of L‑DOPA) was able to antagonize the deficiency in the initiation 
step and adjustment step induced by 6‑OHDA. At the same 
dosage, Mp significantly improved both leg and anterior limb 
placement. Mp (48 mg/kg) administered with L‑DOPA (6 mg/kg) 
induced a significantly higher contralateral turning behavior than 
that of L‑DOPA alone (6 mg/kg). Treatment with Mp (48 mg/kg) 
was also effective in antagonizing tacrine‑induced tremulous jar 
movements. Mp was not able to prevent MPTP‑induced decrease 
in TH, astroglial or microglial.

Yadav et al., 2013 Intraperitoneal 
injection of PQ

3 groups: Control group and groups treated 
with PQ alone and with PQ and Mp (100 mg/
kg). PQ was administered twice a week during 
the third, sixth and ninth weeks of treatment. 

Treatment with Mp increased the TH‑positive dopaminergic 
neurons and the activity of the catalase enzyme, decreasing the 
levels of malonaldehyde (MDA) and nitrite in the nigrostriatal 
region. In addition, Mp treatment improved behavioral 
abnormalities according to the results of the behavioral tests 
(hanging time, narrow beam walk time and footprint test).

Yadav et al., 2017 Intraperitoneal 
injection of PQ

3 groups: Control group, group treated with 
PQ alone and group treated with PQ and Mp 
(100 mg/kg). 

Treatment with Mp resulted in a significant attenuation of iNOS 
expression, nitrite content and lipid peroxidation, demonstrating 
that Mp can reduce nitric oxide levels in PD induced by PQ. 
Simultaneously, Mp recovered the number of TH‑positive cells in 
the nigrostriatal region.
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CONCLUSION
Although limitations were faced regarding the bibliography, with a limited 
number of studies about this subject, this systematic review revealed that 
the animals treated with Mp had their antioxidant systems improved, 
which resulted in reduced neuronal loss in the SN and striatum. The 
use of Mp improved the results of the behavioral tests in experimental 
models of PD. Therefore, in addition to its low incidence of side effects, it 
seems reasonable to assume that the use of Mp as an adjuvant treatment 
for PD might improve the quality of life of the individuals affected by 
this disease.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES
1. Hisahara S, Shimohama S. Toxin‑induced and genetic animal models of Parkinson’s disease. 

Parkinsons Dis 2010;2011:951709.

2. Schober A. Classic toxin‑induced animal models of Parkinson’s disease: 6‑OHDA and MPTP. 

Cell Tissue Res 2004;318:215‑24.

3. Koppula S, Kumar H, More SV, Kim BW, Kim  IS, Choi DK, et al. Recent advances on the 

neuroprotective potential of antioxidants in experimental models of Parkinson’s disease. Int 

J Mol Sci 2012;13:10608‑29.

4. Schmidt N, Ferger B. Neurochemical findings in the MPTP model of Parkinson’s disease. 

J Neural Transm (Vienna) 2001;108:1263‑82.

5. Bové J, Prou  D, Perier  C, Przedborski  S. Toxin‑induced models of Parkinson’s disease. 

NeuroRx 2005;2:484‑94.

6. Bové J, Perier  C. Neurotoxin‑based models of Parkinson’s disease. Neuroscience 

2012;211:51‑76.

7. Manyam BV. Paralysis agitans and levodopa in “Ayurveda”: Ancient Indian medical treatise. 

Mov Disord 1990;5:47‑8.

8. Lampariello LR, Cortelazzo A, Guerranti R, Sticozzi C, Valacchi G. The magic velvet bean of 

mucuna pruriens. J Tradit Complement Med 2012;2:331‑9.

9. Misra L, Wagner H. Extraction of bioactive principles from Mucuna pruriens seeds. Indian J 

Biochem Biophys 2007;44:56‑60.

10. Pulikkalpura  H, Kurup  R, Mathew  PJ, Baby  S. Levodopa in Mucuna pruriens and its 

degradation. Sci Rep 2015;5:11078.

11. Sathiyanarayanan  L, Arulmozhi  S. Mucuna pruriens Linn.  –  A comprehensive review. 

Pharmacogn Rev 2007;1:157.

12. Olanow CW, Damier P, Goetz CG, Mueller T, Nutt J, Rascol O, et al. Multicenter, open‑label, 

trial of sarizotan in Parkinson disease patients with levodopa‑induced dyskinesias  (the 

SPLENDID study). Clin Neuropharmacol 2004;27:58‑62.

13. Tinelli M, Kanavos P, Grimaccia F. The Value of Early Diagnosis and Treatment in Parkinson’s 

Disease. A Literature Review of the Potential Clinical and Socioeconomic Impact of Targeting 

Unmet Needs in Parkinson’s Disease. The London School of Economic; 2016.

14. Thanvi  B, Lo  N, Robinson  T. Levodopa‑induced dyskinesia in Parkinson’s disease: Clinical 

features, pathogenesis, prevention and treatment. Postgrad Med J 2007;83:384‑8.

15. Katzenschlager  R, Evans  A, Manson  A, Patsalos  PN, Ratnaraj  N, Watt  H, et  al. Mucuna 

pruriens in Parkinson’s disease: A double blind clinical and pharmacological study. J Neurol 

Neurosurg Psychiatry 2004;75:1672‑7.

16. Lieu  CA, Venkiteswaran  K, Gilmour  TP, Rao  AN, Petticoffer  AC, Gilbert  EV, et  al. The 

antiparkinsonian and antidyskinetic mechanisms of Mucuna pruriens in the MPTP‑treated 

nonhuman primate. Evid Based Complement Alternat Med 2012;2012:840247.

17. Ministry of Health. Methodological Guidelines ‑ Elaboration of Systematic Review and 

Meta‑Analysis of Randomized Clinical Trials. Serial A. Norms and Technical Manuals. First ed. 

Brasília, Brazil: Ministry of Health; 2012.

18. Basile A, Ferrara L, Pezzo MD, Mele G, Sorbo S, Bassi P, et al. Antibacterial and antioxidant 

activities of ethanol extract from Paullinia cupana mart. J Ethnopharmacol 2005;102:32‑6.

19. Longhi JG, Perez E, Lima JJ, Cândido LM. In vitro evaluation of Mucuna pruriens  (L.) DC. 

antioxidant activity. Braz J Pharm Sci 2011;47:535‑44.

20. Singh  RP, Bhoi  S, Sahoo  AK. Antioxidant property of Mucuna pruriens Linn. Curr Sci 

2001;80:1377.

21. da Costa IM, Cavalcanti JR, de Queiroz DB, de Azevedo EP, do Rêgo ACM, Araújo Filho I, 

et  al. Supplementation with herbal extracts to promote behavioral and neuroprotective 

effects in experimental models of Parkinson’s disease: A systematic review. Phytother Res 

2017;31:959‑70.

22. Jagatha  B, Mythri  RB, Vali  S, Bharath  MM. Curcumin treatment alleviates the effects of 

glutathione depletion in vitro and in vivo: Therapeutic implications for Parkinson’s disease 

explained via in silico studies. Free Radic Biol Med 2008;44:907‑17.

23. Manyam  BV, Dhanasekaran  M, Hare  TA. Effect of antiparkinson drug HP‑200  (Mucuna 

Figure 3: Schematic showing to proposed mechanisms of action of Mucuna pruriens (L.) DC. (a) The role of Mucuna pruriens (L.) DC. in increasing the activity 
of the enzymes involved in the antioxidant cellular defense system, avoiding lipid peroxidation and reducing the toxic action of oxygen free radical and 
hydrogen peroxide. (b) The areas highlighted in black: substantia nigra pars compacta and striatum (caudate nucleus and putamen), correspond to the 
areas that compose the nigrostriatal pathway, where Mucuna pruriens (L.) DC. has reversed the damage caused by Parkinson’s disease, resulting in better 
responses in the behavioral tests, in addition to increased levels of dopamine and its metabolites dihydroxyphenylacetic acid and homovanilico acid

b
a



FRANCISCA IDALINA NETA, et al.: Supplementation with Mucuna pruriens in Parkinson’s Disease

84 Pharmacognosy Reviews, Volume 12, Issue 23, January-June 2018

pruriens) on the central monoaminergic neurotransmitters. Phytother Res 2004;18:97‑101.

24. Manyam BV, Dhanasekaran M, Hare TA. Neuroprotective effects of the antiparkinson drug 

Mucuna pruriens. Phytother Res 2004;18:706‑12.

25. Beal  MF, Matthews  RT, Tieleman  A, Shults  CW. Coenzyme Q10 attenuates the 

1‑methyl‑4‑phenyl‑1,2,3, tetrahydropyridine  (MPTP) induced loss of striatal dopamine and 

dopaminergic axons in aged mice. Brain Res 1998;783:109‑14.

26. Shults CW, Haas RH, Passov D, Beal MF. Coenzyme Q10 levels correlate with the activities 

of complexes I and II/III in mitochondria from Parkinsonian and nonparkinsonian subjects. 

Ann Neurol 1997;42:261‑4.

27. Arbabi E, Hamidi G, Talaei SA, Salami M. Estrogen agonist genistein differentially influences 

the cognitive and motor disorders in an ovariectomized animal model of Parkinsonism. Iran 

J Basic Med Sci 2016;19:1285‑90.

28. Hussian G, Manyam BV. Mucuna pruriens proves more effective thanl‑DOPA in Parkinson’s 

disease animal model. Phyther Res 1997;11:419‑23.

29. Blum‑Degen  D, Haas  M, Pohli  S, Harth  R, Römer W, Oettel  M, et  al. Scavestrogens 

protect IMR 32  cells from oxidative stress‑induced cell death. Toxicol Appl Pharmacol 

1998;152:49‑55.

30. Liang HW, Qiu SF, Shen J, Sun LN, Wang JY, Bruce IC, et al. Genistein attenuates oxidative 

stress and neuronal damage following transient global cerebral ischemia in rat hippocampus. 

Neurosci Lett 2008;438:116‑20.

31. Spencer JP, Whiteman M, Jenner P, Halliwell B 5‑s‑cysteinyl‑conjugates of catecholamines 

induce cell damage, extensive DNA base modification and increases in caspase‑3 activity in 

neurons. J Neurochem 2002;81:122‑9.

32. Deogaonkar  M, Subramanian  T. Pathophysiological basis of drug‑induced dyskinesias in 

Parkinson’s disease. Brain Res Brain Res Rev 2005;50:156‑68.

33. Carta M, Carlsson T, Kirik D, Björklund A. Dopamine released from 5‑HT terminals is the 

cause of L‑DOPA‑induced dyskinesia in Parkinsonian rats. Brain 2007;130:1819‑33.

34. Bishop C, George JA, Buchta W, Goldenberg AA, Mohamed M, Dickinson SO, et al. Serotonin 

transporter inhibition attenuates l‑DOPA‑induced dyskinesia without compromising l‑DOPA 

efficacy in hemi‑Parkinsonian rats. Eur J Neurosci 2012;36:2839‑48.

35. Ikeguchi  K, Kuroda  A. Mianserin treatment of patients with psychosis induced by 

antiparkinsonian drugs. Eur Arch Psychiatry Clin Neurosci 1995;244:320‑4.

36. Pathan  AA, Mohan  M, Kasture  AS, Kasture  SB. Mucuna pruriens attenuates 

haloperidol‑induced orofacial dyskinesia in rats. Nat Prod Res 2011;25:764‑71.

37. Yadav  SK, Prakash  J, Chouhan  S, Westfall  S, Verma  M, Singh  TD, et  al. Comparison 

of the neuroprotective potential of Mucuna pruriens seed extract with estrogen in 

1‑methyl‑4‑phenyl‑1,2,3,6‑tetrahydropyridine  (MPTP)‑induced PD mice model. Neurochem 

Int 2014;65:1‑3.


