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Editorial

Parkinson’s disease (PD) is the results of complex 
interaction between genetic, environmental and pathological 
factorsa that affect the general population all over the world 
with intense medical and financial burdens [1]. In general, 
this disease affects all age’s population, most commonly 
affecting the large percentage of elderly population that 
include patients, caregivers, and consequently progressively 
increases the financial load of the country [2]. For the 
possible treatment of this disease, researchers have faced 
tremendous amount of challenge. The medication available 
till now for this disease have only provide the symptomatic 
relief to the patients and also causes severe side effects later 
in their life [3]. Ayurveda opens an effective way for treating 
these diseases and having very minimal side effects. Some 
medicinal plants like Mucuna pruriens (Mp), Withania 
somnifera, and Tinospora cordifolia found very beneficial for 
the treatment of neurodegenerative disease [4-8]. Nowadays 
researchers have focused on the causation of the PD. The gut 
microbiome axis has been widely utilized by the researchers 
to know the exact pathophysiology of the PD [9]. In addition, 
PI3K/Akt and quality control pathway can be utilized for the 
effect of gut microbiome and medicinal plant in PD treatment 
[10,11]. 

Gut Microbiome

There is a strong connection between the gut and PD 
as suggested by numerous researches. Gut microbiota 
may play an important role in the intestinal lesions. A 
recent study conducted by Li et al. have suggested that 
there is a significant difference between PD patients and 
healthy controls regarding gut pathology in Northeast 
China [12]. A range of environmental factors like physical 
activity, pesticides exposure, head injury, nicotine, and 
dietary factors directly linked with gut microbiome as it 
directly affected the PD onset and its progression. A study 
in which authors over expresses the entire human SNCA 
gene (SNCA-TG mice) in mouse model suggested strong 

evidence that enriched environment significantly changes 
the gut microbiome and influences the progression of PD 
[13]. Hertel et al., have suggested in his metabolomics study 
that PD-relevant host-microbial interactions in sulfur and, 
interlinked, bile-acid metabolism might play an effective 
towards the development of PD [14]. The gut microbiota is 
a unique type of experience-dependent ecosystem that is 
very dynamic and offers potential therapeutic targets which 
can be effectively modulated as innovative interventions 
for dysbiosis-related disorders like PD [15]. Recently a very 
important study explored the neuro protective role of Hua-
Feng-Dan (HFD) in LPS plus rotenone-induced neurotoxicity 
and proposed that there is a significant disturbance in gut 
microbiota of PD rat’s model. This gut dysbiosis have been 
correspondingly modulated in a positive way by cinnabar 
and realgar, both has been found as bioactive component 
in HFD [16]. A recent findings show that gut microbiome 
are very receptive and shows prominent response against 
α-synuclein mediated PD pathology and exerts noteworthy 
changes on the enteric nervous system (ENS) and. These 
findings clearly demonstrate the role of gut brain axis as 
important mediator in PD pathology [17].

Medicinal Plant and its Bioactive Component 
Based Therapy of PD

Medicinal plants have been utilized by Ayurvedic 
practitioners for the treatment of PD since last decades. 
The impact of medicinal plants and their global economic 
needs in Asian countries have been discussed by Zahra, 
et al. [18,19]. For example Mucuna pruriens shows Anti-
Parkinsonian activity in mid-nineties by Vaidya, et al. [20]. 
Different parts of the plant Mp like leaf stem and seed shows 
potent medicinal properties. Seed extract of Mp have Anti-
oxidative and Anti-inflammatory activity which was earlier 
explored by the researchers in toxin induced Parkinsonian 
mouse model [4,5,21-23]. As like Mp, Withania somnifera 
(Ws) exhibits Anti-oxidative and Anti-inflammatory activity 

https://doi.org/10.23880/vvoa-16000134


Vaccines & Vaccination Open Access
2

Rai SN and Singh MP. Recent Advances in Parkinson’s Disease Research Regarding Gut Microbiome 
and Medicinal Plant. Vaccines Vacccin 2020, 5(1): 000134.

Copyright©  Rai SN and Singh MP.

in toxin induced Parkinsonian mouse model [24,25]. 
Prakash, et al. [6] explored the Anti-Parkinsonian activity 
of Ws in Paraquat and Maneb induced PD mouse model. 
Similar to Mp and Ws, Tinospora cordifolia (TC) also shows 
Anti-Parkinsonian activity in toxin induced PD mouse model 
[8]. Centella asiatica (CA) is also a very important medicinal 
plant that is widely utilized for its Anti-Parkinsonian activity 
[26].

 
Various bioactive components have found in the above 

mentioned medicinal plants. In Mp, Ursolic acid is one of 
the bioactive components that also show Anti-Parkinsonian 
activity in PD mouse models [27,28]. Chlorogenic acid also 
found in some medicinal plants like in Ws protects the death 
of dopaminergic neurons in PD mouse [29]. These above 
mentioned medicinal plant and their bioactive components 
also show minimal side effects as compared to levodopa 
(L-Dopa) induced dyskinesia. Further study is needed 
to explore its Anti-Parkinsonian activity of these herbal 
compound and their bioactive components in PD model.

Conclusion

Gut microbiome plays a very vital role on the intimation 
and progression of PD. Gut dysbiosis might be targeted 
in an effective way to treat the PD. In addition, probiotics 
therapy also might be utilized as a supplement to improve 
the quality of patient’s life. The non-motor symptoms of 
PD have appeared basically due to the dysbiosis in gut 
microbiome. This, gut brain axis can be used as a strong 
tool in the development of preclinical model for PD. For the 
diagnosis of PD, this axis also can be very helpful. Medicinal 
plants like Mp, Ws, TC and CA shows neuroprotective activity 
in different toxin induced rodent’s models. This medicinal 
plant also might be utilized as a gut microbiome modulator 
and to explore it’s with probiotics. Further studies will need 
to validate the role of gut microbiome, gut-brain axis and 
impact of medicinal plants in the treatment of PD.

References

1.	 Surathi P, Jhunjhunwala K, Yadav R, Pal PK (2016) 
Research in Parkinson’s disease in India: A review. Ann 
Indian Acad Neurol 19(1): 9-20.

2.	 DeMaagd G, Philip A (2015) Parkinson’s disease and 
Its Management: Part 1: Disease Entity, Risk Factors, 
Pathophysiology, Clinical Presentation and Diagnosis. P 
T 40(8): 504-532.

3.	 Goldenberg MM (2008) Medical management of 
Parkinson’s disease. P T 33(10): 590-606.

4.	 Rai SN, Birla H, Zahra W, Singh SS, Singh SP, et al. (2017a) 
Immunomodulation of Parkinson’s disease using 

Mucuna pruriens (Mp). J Chem Neuroanat 85: 27-35.

5.	 Rai SN, Birla H, Singh SS, Zahra W, Patil RR, et al. (2017b) 
Mucuna pruriens Protects against MPTP Intoxicated 
Neuro inflammation in Parkinson’s Disease through NF-
κB/pAKT Signaling Pathways. Front Aging Neurosci 9: 
421.

6.	 Prakash J, Chouhan S, Yadav SK, Westfall S, Rai SN, et 
al. (2014) Withania somnifera Alleviates Parkinsonian 
Phenotypes by Inhibiting Apoptotic Pathways in 
Dopaminergic Neurons. Neurochem Res 39(12): 2527-
2536.

7.	 Rai SN, Birla H, Walia Z, Saumitra SS, Singh SP, et al. 
(2018) The Role of Mucuna Pruriens and Withania 
Somnifera in the Neuroprotection and Treatment of 
Parkinson’s disease. SOJ Neurol 5(1): 1-7.

8.	 Birla H, Rai SN, Singh SS, Zahra W, Rawat A, et al. (2019) 
Tinospora cordifolia Suppresses Neuroinflammation in 
Parkinsonian Mouse Model. Neuromolecular Med 21(1): 
42-53.

9.	 Fitzgerald E, Murphy S, Martinson HA (2019) Alpha-
Synuclein Pathology and the Role of the Microbiota in 
Parkinson’s disease. Front Neurosci 13: 369.

10.	 Rai SN, Dilnashin H, Birla H, Singh SS, Zahra W, 
et al. (2019a) The Role of PI3K/Akt and ERK in 
Neurodegenerative Disorders. Neurotox Res 35(3): 775-
795.

11.	 Rai SN, Singh BK, Rathore AS, Zahra W, Keswani C, et 
al. (2019b) Quality Control in Huntington’s Disease: a 
Therapeutic Target. Neurotox Res 36(3): 612-626.

12.	 Li C, Cui L, Yang Y, Miao J, Zhao X, et al. (2019) Gut 
Microbiota Differs Between Parkinson’s Disease Patients 
and Healthy Controls in Northeast China. Front Mol 
Neurosci 12: 171. 

13.	 Singh Y, El-Hadidi M, Admard J, Wassouf Z, Schulze-
Hentrich JM, et al. (2019) Enriched Environmental 
Conditions Modify the Gut Microbiome Composition and 
Fecal Markers of Inflammation in Parkinson’s Disease. 
Front Neurosci 13: 1032. 

14.	 Hertel J, Harms AC, Heinken A, Baldini F, Thinnes CC, 
et al. (2019) Integrated Analyses of Microbiome and 
Longitudinal Metabolome Data Reveal Microbial-
Host Interactions on Sulfur Metabolism in Parkinson’s 
disease. Cell Rep 29(7): 1767-1777.

15.	 Gubert C, Kong G, Renoir T, Hannan AJ (2020) Exercise, 
diet and stress as modulators of gut microbiota: 
Implications for neurodegenerative diseases. Neurobiol 

https://www.ncbi.nlm.nih.gov/pubmed/27011622
https://www.ncbi.nlm.nih.gov/pubmed/27011622
https://www.ncbi.nlm.nih.gov/pubmed/27011622
https://www.ncbi.nlm.nih.gov/pubmed/26236139
https://www.ncbi.nlm.nih.gov/pubmed/26236139
https://www.ncbi.nlm.nih.gov/pubmed/26236139
https://www.ncbi.nlm.nih.gov/pubmed/26236139
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2730785/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2730785/
https://www.ncbi.nlm.nih.gov/pubmed/28642128
https://www.ncbi.nlm.nih.gov/pubmed/28642128
https://www.ncbi.nlm.nih.gov/pubmed/28642128
https://www.ncbi.nlm.nih.gov/pubmed/29311905
https://www.ncbi.nlm.nih.gov/pubmed/29311905
https://www.ncbi.nlm.nih.gov/pubmed/29311905
https://www.ncbi.nlm.nih.gov/pubmed/29311905
https://www.ncbi.nlm.nih.gov/pubmed/29311905
https://www.ncbi.nlm.nih.gov/pubmed/25403619
https://www.ncbi.nlm.nih.gov/pubmed/25403619
https://www.ncbi.nlm.nih.gov/pubmed/25403619
https://www.ncbi.nlm.nih.gov/pubmed/25403619
https://www.ncbi.nlm.nih.gov/pubmed/25403619
https://symbiosisonlinepublishing.com/neurology/neurology35.pdf
https://symbiosisonlinepublishing.com/neurology/neurology35.pdf
https://symbiosisonlinepublishing.com/neurology/neurology35.pdf
https://symbiosisonlinepublishing.com/neurology/neurology35.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30644041
https://www.ncbi.nlm.nih.gov/pubmed/30644041
https://www.ncbi.nlm.nih.gov/pubmed/30644041
https://www.ncbi.nlm.nih.gov/pubmed/30644041
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6491838/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6491838/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6491838/
https://www.ncbi.nlm.nih.gov/pubmed/30707354
https://www.ncbi.nlm.nih.gov/pubmed/30707354
https://www.ncbi.nlm.nih.gov/pubmed/30707354
https://www.ncbi.nlm.nih.gov/pubmed/30707354
https://www.ncbi.nlm.nih.gov/pubmed/31297710
https://www.ncbi.nlm.nih.gov/pubmed/31297710
https://www.ncbi.nlm.nih.gov/pubmed/31297710
https://www.ncbi.nlm.nih.gov/pubmed/31354427
https://www.ncbi.nlm.nih.gov/pubmed/31354427
https://www.ncbi.nlm.nih.gov/pubmed/31354427
https://www.ncbi.nlm.nih.gov/pubmed/31354427
https://www.ncbi.nlm.nih.gov/pubmed/31749671
https://www.ncbi.nlm.nih.gov/pubmed/31749671
https://www.ncbi.nlm.nih.gov/pubmed/31749671
https://www.ncbi.nlm.nih.gov/pubmed/31749671
https://www.ncbi.nlm.nih.gov/pubmed/31749671
https://www.ncbi.nlm.nih.gov/pubmed/31722195
https://www.ncbi.nlm.nih.gov/pubmed/31722195
https://www.ncbi.nlm.nih.gov/pubmed/31722195
https://www.ncbi.nlm.nih.gov/pubmed/31722195
https://www.ncbi.nlm.nih.gov/pubmed/31722195
https://www.ncbi.nlm.nih.gov/pubmed/31628992
https://www.ncbi.nlm.nih.gov/pubmed/31628992
https://www.ncbi.nlm.nih.gov/pubmed/31628992


Vaccines & Vaccination Open Access
3

Rai SN and Singh MP. Recent Advances in Parkinson’s Disease Research Regarding Gut Microbiome 
and Medicinal Plant. Vaccines Vacccin 2020, 5(1): 000134.

Copyright©  Rai SN and Singh MP.

Dis 134: 104621.

16.	 Chen C, Zhang BB, Hu AL, Li H, Liu J (2020) Protective 
role of cinnabar and realgar in Hua-Feng-Dan against LPS 
plus rotenone-induced neurotoxicity and disturbance of 
gut microbiota in rats. J Ethnopharmacol 247: 112299.

17.	 O’Donovan SM, Crowley EK, Brown JR, O’Sullivan O, 
O’Leary OF, et al. (2020) Nigral overexpression of 
α-synuclein in a rat Parkinson’s disease model indicates 
alterations in the enteric nervous system and the gut 
microbiome. Neurogastroenterol Motil 32(1): e13726.

18.	 Zahra W, Rai SN, Birla H, Singh SS, Dilnashin H, et al. (2019a) 
The Global Economic Impact of Neurodegenerative 
Diseases: Opportunities and Challenges. Bioeconomy for 
Sustainable Development, pp: 333-345.

19.	 Zahra W, Rai SN, Birla H, Singh SS, Rathore AS, et al. 
(2019b) Economic Importance of Medicinal Plants 
in Asian Countries. Bioeconomy for Sustainable 
Development, pp: 359-377.

20.	 Vaidya AB, Rajagopalan TG, Mankodi NA, Antarkar DS, 
Tathed PS, et al. (1978) Treatment of Parkinson’s disease 
with the cowhage plant-Mucuna pruriens Bak. Neurol 
India 26(4): 171-176.

21.	 Yadav SK, Prakash J, Chouhan S, Singh SP (2013) 
Mucuna pruriens seed extract reduces oxidative stress 
in nigrostriatal tissue and improves neurobehavioral 
activity in paraquat-induced Parkinsonian mouse model. 
Neurochem Int 62(8): 1039-1047.

22.	 Yadav SK, Prakash J, Chouhan S, Westfall S, Verma M, et 
al. (2014) 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 65: 1-13.

23.	 Yadav SK, Rai SN, Singh SP (2017) Mp reduces inducible 
nitric oxide synthase expression in Parkinsonian mice 
model. J Chem Neuroanat 80: 1-10.

24.	 Singh N, Rai SN, Singh D, Singh SP (2015) Withania 
somnifera shows ability to counter Parkinson’s Disease: 
An Update. SOJ Neurology 2(2): 1-4.

25.	 Prakash J, Yadav SK, Chouhan S, Singh SP (2013) 
Neuroprotective Role of Withania somnifera Root 
Extract in Maneb–Paraquat Induced Mouse Model of 
Parkinsonism. Neurochem Res 38(5): 972-980. 

26.	 Teerapattarakan N, Benya-Aphikul H, Tansawat R, 
Wanakhachornkrai O, Tantisira MH, et al. (2018) 
Neuroprotective effect of a standardized extract 
of Centella asiatica ECa233 in rotenone-induced 
parkinsonism rats. Phytomedicine 44: 65-73.

27.	 Rai SN, Yadav SK, Singh D, Singh SP (2016) Ursolic acid 
attenuates oxidative stress in nigrostriatal tissue and 
improves neurobehavioral activity in MPTP- induced 
Parkinsonian mouse model. J Chem Neuroanat 71: 41-
49.

28.	 Rai SN, Zahra W, Singh SS, Birla H, Keswani C (2019c) 
Anti-inflammatory Activity of Ursolic Acid in MPTP-
Induced Parkinsonian Mouse Model. Neurotox Res 
36(3): 452-462.

29.	 Singh SS, Rai SN, Birla H, Zahra W, Kumar G, et al. (2018) 
Effect of chlorogenic acid supplementation in MPTP-
intoxicated mouse. Front Pharmacol 9: 757.

https://www.ncbi.nlm.nih.gov/pubmed/31628992
https://www.ncbi.nlm.nih.gov/pubmed/31606537
https://www.ncbi.nlm.nih.gov/pubmed/31606537
https://www.ncbi.nlm.nih.gov/pubmed/31606537
https://www.ncbi.nlm.nih.gov/pubmed/31606537
https://www.ncbi.nlm.nih.gov/pubmed/31576631
https://www.ncbi.nlm.nih.gov/pubmed/31576631
https://www.ncbi.nlm.nih.gov/pubmed/31576631
https://www.ncbi.nlm.nih.gov/pubmed/31576631
https://www.ncbi.nlm.nih.gov/pubmed/31576631
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_17
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_17
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_17
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_17
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_19
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_19
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_19
https://link.springer.com/chapter/10.1007/978-981-13-9431-7_19
https://www.ncbi.nlm.nih.gov/pubmed/753996
https://www.ncbi.nlm.nih.gov/pubmed/753996
https://www.ncbi.nlm.nih.gov/pubmed/753996
https://www.ncbi.nlm.nih.gov/pubmed/753996
https://www.ncbi.nlm.nih.gov/pubmed/23562769
https://www.ncbi.nlm.nih.gov/pubmed/23562769
https://www.ncbi.nlm.nih.gov/pubmed/23562769
https://www.ncbi.nlm.nih.gov/pubmed/23562769
https://www.ncbi.nlm.nih.gov/pubmed/23562769
https://www.ncbi.nlm.nih.gov/pubmed/24333323
https://www.ncbi.nlm.nih.gov/pubmed/24333323
https://www.ncbi.nlm.nih.gov/pubmed/24333323
https://www.ncbi.nlm.nih.gov/pubmed/24333323
https://www.ncbi.nlm.nih.gov/pubmed/24333323
https://www.ncbi.nlm.nih.gov/pubmed/27919828
https://www.ncbi.nlm.nih.gov/pubmed/27919828
https://www.ncbi.nlm.nih.gov/pubmed/27919828
https://symbiosisonlinepublishing.com/neurology/neurology20.php
https://symbiosisonlinepublishing.com/neurology/neurology20.php
https://symbiosisonlinepublishing.com/neurology/neurology20.php
https://www.ncbi.nlm.nih.gov/pubmed/23430469
https://www.ncbi.nlm.nih.gov/pubmed/23430469
https://www.ncbi.nlm.nih.gov/pubmed/23430469
https://www.ncbi.nlm.nih.gov/pubmed/23430469
https://www.ncbi.nlm.nih.gov/pubmed/29895494
https://www.ncbi.nlm.nih.gov/pubmed/29895494
https://www.ncbi.nlm.nih.gov/pubmed/29895494
https://www.ncbi.nlm.nih.gov/pubmed/29895494
https://www.ncbi.nlm.nih.gov/pubmed/29895494
https://www.ncbi.nlm.nih.gov/pubmed/26686287
https://www.ncbi.nlm.nih.gov/pubmed/26686287
https://www.ncbi.nlm.nih.gov/pubmed/26686287
https://www.ncbi.nlm.nih.gov/pubmed/26686287
https://www.ncbi.nlm.nih.gov/pubmed/26686287
https://www.ncbi.nlm.nih.gov/pubmed/31016688
https://www.ncbi.nlm.nih.gov/pubmed/31016688
https://www.ncbi.nlm.nih.gov/pubmed/31016688
https://www.ncbi.nlm.nih.gov/pubmed/31016688
https://www.ncbi.nlm.nih.gov/pubmed/30127737
https://www.ncbi.nlm.nih.gov/pubmed/30127737
https://www.ncbi.nlm.nih.gov/pubmed/30127737
https://creativecommons.org/licenses/by/4.0/

	_GoBack
	Editorial
	Gut Microbiome
	Medicinal Plant and its Bioactive Component Based Therapy of PD

	Conclusion
	References

