Unraveling the Role of Tumor Necrosis Factor in Neuroinflammation
Linked to Parkinson’s Disease and Therapies

Samara Urban De Oliva*

Environmental Department, Pario Psychology & Environmental Sciences, Dartmouth, Japan

Abstract

" RPLQDQI 1HJDILYH 7XPRU 1HFURVLV )DFIRU

Neurodegenerative diseases Parkinson's complaint is a progressive neurodegenerative complaint associated
ZIIK QHXURLQADPPDIRU\ UHVSRQVHV KDl (HDG YR WKH QHXURGHJHQHUDIRQ RI IKH GRSDPIQHUJIF QHXURQV 7KHVH
QHXURLQADPPDIRU\ PHFKDQLYPY LQYRIYH FRIRUIX) FNIRNLQHV SURGXFHG EN IKH DFIXDIHG JUDI FHIV 7XPRU 1HFURVLY IDFIRU
J 71) ] LV RQH RI IKH PDIRU LQIHUFHVVRUV RI IKH QHXURIQADPPDILRQ DVVRFIDIHG ZUIK QHXURGHIHQHUDILRQ 71) } KDV D
ELQDU\ SDUWI Rl QHXURSURIHFILRQ DQG QHXURIR [LFUN LQ WKH EUDLQ 7KH H HFILYH SDIKZD\V RI 71) LQYRIYH FRIRUIX( VLIQDILQJ
SDIKZD\V IUDQVGXFHG EN\ IKH UHFHSIRUW 71)5 DQG71)5  ( HFiLYH UHPHGLD) VIUDIHILHV KDYH EHHQ SURGXFHG IDUJHILQJ
IKH QHXURIR[LF JHIV RI #KH 7XPRU 1HFURVLV )DFIRU DQG #KH DVVRFLDIHG QHXURGHJIHQHUDILRQ ZKLFK LQFIXGHV IKH XVH RI

Introduction

Parkinson's disease (PD) is a progressive neurodegenerative
disorder that a ects millions of people worldwide. While the exact
cause of PD remains elusive, increasing evidence suggests that
neuroin ammation plays a critical role in disease progression. One key
player in this in ammatory cascade is Tumor Necrosis Factor (TNF)
[1]. In this article, we delve into the relationship between TNF and
neuroin ammation in Parkinson's disease, exploring the potential for
targeted therapies to mitigate the disease's devastating e ects.

e role of neuroin ammation in Parkinson's disease

Traditionally viewed as a disorder primarily characterized by the
loss of dopaminergic neurons in the substantia nigra, Parkinson's
disease is now recognized as a multifaceted condition, involving various
pathogenic processes, including neuroin ammation [2]. In ammation
in the central nervous system can exacerbate the neurodegenerative
process, contributing to the progression of motor and non-motor
symptoms.

Tumor necrosis factor and neuroin  ammation

Tumor Necrosis Factor, a multifunctional cytokine, is a key
mediator of in ammation in the body. In the context of PD, elevated
levels of TNF have been identi ed in the brain and cerebrospinal uid
of a ected individuals. is suggests a direct link between TNF and the
in ammatory response seen in Parkinson's disease. TNF promotes the
activation of microglia and astrocytes, the brain's immune cells, which
can lead to the release of in ammatory molecules and oxidative stress,
ultimately contributing to neuronal damage.

Potential therapeutic targets

Given the role of TNF in the in ammatory process of Parkinson's
disease, researchers and clinicians are exploring various targeted
therapeutic approaches to mitigate itse ects

Tnf inhibitors: Medications designed to block TNF, known as TNF
inhibitors, have shown promise in reducing in ammation.  ese drugs
are already in use for conditions like rheumatoid arthritis and Crohn's
disease. Repurposing them for Parkinson's disease is a tantalizing
avenue of research.

Diet and lifestyle modi cations: Lifestyle changes, including
dietary choices, exercise, and stress management, can in uence the

production of TNF. A balanced diet rich in antioxidants and anti-
in ammatory foods may help reduce the risk and progression of PD.

Gene therapy: Cutting-edge research explores gene therapy
to modulate TNF levels in the brain. is emerging eld o ers the
potential for highly targeted and personalized treatment options.

Neuroprotective strategies: Targeting TNF-induced neuronal
damage, researchers are investigating various neuroprotective agents,
which could help mitigate the impact of in ammation in Parkinson's
disease.

Immunomodulatory therapies: Immune-modulating therapies
aim to control the immune response in neuroin ammation, including
strategies that modulate TNF production and action.

e oral consumption of medicine — such like Levodopa, a
precursor of dopamine, is the most common treatment for the
complaint and soothed the symptoms of the complaint.  is handed
substantial substantiation for the loss of dopaminergic neurons in the
substantia nigra pars compacta to be the major cause of the complaint.
For this reason, utmost of the treatments for Parkinson's complaint
target the neurodegeneration of the substantia nigra pars compacta
neurons [3-7]. Before the discovery of Levodopa the mortality rate of
Parkinson's complaint was a lot more in number. Levodopa was shown
to ameliorate the quality of life in the cases. People administered with
Levodopa showed increased life. Since Parkinson's complaint was  rst
mentioned in Essay on the Shaking Palsy in 1817 and into the late 1990s,
neurodegeneration was the only known cause of Parkinson's complaint
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begin to appear when there's at least 60 the death of dopamine-
producing neurons in the substance nigra pars compacta. Indeed
though the MTPT and other beast models of Parkinson's complaint
didn't fully replicate the pathological condition of the complaint, some
substantiation reported in ammation in a many of the beast models.
It was believed for a veritably long time that the brain is devoid of any
vulnerable response because of the presence of the blood-brain hedge.
Still, in the presence of any neurotoxin or any pathogen(complaint
conditions), there's dysregulation of the blood-brain hedge and hence
the vulnerable cells have access to the brain in complaint conditions.
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