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Abstract

Young Parkinson’s disease (YPD) and early-onset Parkinson's disease (EOPD) are rare entities that can be found in the clinical practice. Few studies have reported the
characteristics of immune cell lines in these patients, whose clinical picture is usually more severe than that of Parkinson’s disease (PD) patients. Herein, we report the
case of a female subject who showed rigidity and bradykinesia at the age of 23, with no familial history of PD. A control subject, matched by age and sex, was studied
in parallel. Pro- and anti-inflammatory cell populations in peripheral blood were analyzed by flow cytometry. Our results showed a decrease in the levels of regulatory
cells, including active regulatory T cells (Tregs), resting Tregs, Tr1, Th3, IL-10-producing plasma cells, and CD205-expressing dendritic cells (DCs), along with
increased levels of B7.H1-expressing DCs and IL-10-producing B regulatory cells (Bregs) in the patient with respect to the control. With regard to proinflammatory
cells, we found lower levels of Th17 cells, CD40- and CD86-expressing DCs, and increased levels of Th1 and Th2 cells in the patient with respect to the control. The
early onset of PD could explain the increase of proinflammatory cell lines, noting that the regulatory immune response is reduced, as reported in cases of idiopathic

PD. These findings could be related to the rapid and progressive clinical deterioration observed in EOPD patients.

Introduction

Parkinson’s disease (PD) is characterized by rigidity, rest tremor,
bradykinesia, and postural instability. It is caused by the loss of
dopaminergic neurons in the mid-brain substantia nigra pars
compacta [1,2]. This neurodegeneration is known to be due to the
accumulation of a-synuclein and the formation of Lewy’s bodies in
dopaminergic neurons. Cytotoxicity leads to neuron death, resulting
in an aberrant control of movements [1,3]. It is the second most
common neurodegenerative condition, after Alzheimer’s disease,
with a prevalence of 0.5-1% in subjects older than 65 years [4]. PD is
diagnosed according to criteria issued by the United Kingdom Brain
Bank [5], which cover various aspects of the disease, supported by
image and pharmacological studies (levodopa test) [6-8]. Young
Parkinson’s disease (YPD) and early-onset Parkinson’s disease (EOPD)
are arbitrarily defined as the finding of Parkinsonian signs and
symptoms before the age of 21 and before the age of 50, respectively
[9,10]. While the incidence of PD in senior adults is high, the juvenile
or early-onset spectrum has an incidence lower than 5%. YPD and
EOPD often show atypical traits, being rigidity and bradykinesia
the most common signs in both disorders. Additionally, the severity
and progression of movement disorders are usually disproportionate
(including dystonia, ataxia, and spasticity) and are accompanied by
early cognitive deterioration and behavior alterations [9,11-14]. These
syndromes are rare, heterogeneous, and usually have a familial factor
[15]. Most cases have been reported as caused by mutations in the genes
PARK-Parkina, PARK-PINK]1, or PARK-DJ1. However, parkinsonian
disorders were acquired in childhood or early adulthood in some cases
[9]. While idiopathic PD is rarely observed in the younger population,
postmortem examination has shown the presence of Lewy’s bodies in
some YPD and EOPD cases [16].
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The immune response in YPD and EOPD is known to be aberrant;
the inflammatory response is mediated by effector subpopulations of
activated B and T helper cells. Higher levels of INF-y with respect to
controls have been observed [16,17]. Additionally, there is evidence
of cytotoxicity on dopaminergic neurons by infiltration of periphery-
recruited Th17 cells into the central nervous system (CNS). Mogui
et al. [17] reported a 2-5-fold increase in the levels of inflammatory
populations like activated B cells and Th17 cells in YPD patients with
respect to PD patients, being especially relevant the higher levels of Th17
cells in the ventricles. Increased levels of IL-1, IL-2, IL-4, and TGF-a
were detected in the ventricular cerebrospinal fluid (VCSF), but were
undetectable by lumbar puncture. This suggests that those lymphocytes
aberrantly activated in the ventricles are mediating inflammation,
contributing to neurodegeneration in YPD and EOPD [16-18]. Another
postmortem study observed Lewy’s bodies in dopaminergic neurons
from an EOPD patient, suggesting a similar pathophysiology to that
observed in senior subjects [19].

Thus, this case report is aimed to analyze the regulatory and
proinflammatory immune cell populations in blood from a EOPD
patient.
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Case

A 33 years-old female patient, working as a retailer, with no familial
history of neurodegenerative disorders, but with a history of toxic
exposure (possibly to rotenone) after working as an agricultural laborer,
spraying pesticide on crop fields in her teens, and of indoor exposure
to wood smoke until the age of 10. At the age of 23, the patient showed
symptoms suggestive of PD, like morning rigidity and involuntary
tremor in the upper left limb. In time, other symptoms like mild
anosmia, short-term memory deficit were added, and the patient fell
from her height several times due to brief periods of postural instability.
Motor symptoms started with tremor in the upper right limb, fine
tremor in the distal region, and muscular rigidity exacerbated by
stressful or unnerving situations (bad news, as mentioned the patient).
She has suffered from constipation, and over a few months tremor
started in the lower right limb, more noticeably in the distal portion and
accompanied by muscular rigidity; currently, abnormal movements
in her right arm show a greater amplitude. About 10 months ago, the
patient showed tremor in the left upper and lower limbs, being less
severe in this side. These signs are accompanied by emotional instability
and paranoid episodes with persecutory suspicion and fear. PD was
diagnosed 6 months ago by clinical examination, according to the
criteria issued by the United Kingdom Brain Bank; the patient showed
an improvement of 85% in the levodopa test. The UPDRS score was 63,
Hoen and Yahr stage was 2; Schwab & England scale score was 100%; and
MOCA score was 19, suggesting a significant cognitive deterioration.
Magnetic resonance imaging showed hyperdense areas, suggestive of
agglomerated hemosiderin in the inner globus pallidus. Currently, the
patient is being administered with levodopa and biperiden, with a good
control, but a possible psychiatric pathology is under study.

Control: The control patient is a 31 years-old female subject,
matched by body weight and ethnicity with the EOPD patient, with
no significant medical history nor diagnosed with a neurodegenerative
disorder.

Materials and methods

Peripheral blood mononuclear cells (PBMCs) were isolated by
density gradient from blood samples from a EOPD and a control
subject. Then, pro- and anti-inflammatory immune cell populations
were analyzed by flow cytometry as described by Alvarez-Luquin, 2019
[20].

Results

The levels of active and resting Tregs were up to 3 times lower in the
EOPD patient with respect to the healthy control (Table 1). Similarly,
the levels of Tr1 and Th3 cells were up to 4 times lower in the EOPD
patient. On the other hand, while the levels of plasma cells and IL-
10-producing cells were 2 times lowers in the EOPD patient than in
the healthy subject, the levels of B7.H1+ dendritic cells (DCs) and IL-
10-producing Bregs were 2 times higher in the former; the levels of
CD205-expressing DCs were 3 times lower in the EOPD patient than
in the control subject. Regarding proinflammatory cell populations, the
levels of CD40+- and CD86+- expressing DCs were 3 times lower in
the EOPD patient than in the healthy control. The levels of IFNy- and
TNFa-producing Th1 cells and IL-4-producing Th2 cells were 2 times
high in the EOPD patient with respect to the control. Finally, levels 2
times lower of IL-17- and IL-6-producing cells were found in the EOPD
patient (Table 1).
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Table 1. Percentages of immune cells subpopulation in PD patient compared to a healthy
subject

Control
(% of gated cells)

PD patient
(% of gated cells)

Population markers

T CD4+ lymphocytes 40.98 41.74
T CD8+ lymphocytes 18.02 22.60
B CD19+ lymphocytes 18.87 19.63

CD11c+ dendritic cells (DCs) 19.922 37.400
Regulatory cells

Regulatory T cells

Suppressive regulatory T cells 0.883 0.658

Active T regs 0.962 0.394
No T regs 4.446 2.937
Resting T regs 5.114 2.018

Trl 0.728 0.261

Th3 1.240 0.375

Regulatory CD8+ cells

Cytolytic CD8+ 3.019 2.670
CD8+ regs 13.138 10.317
Functional CD8+ 0.032 0.036
Regulatory B cells

Plasma cells 62.197 35.375
IL-10-producing plasma cells 48.129 29.955
Functional B regs 0.358 0.487
IL-10-producing functional B regs 0.291 0.413

B regs cells 0.610 0.792
Regulatory dendritic cells

B7.H1+ DCs 1.804 3.092
SLAM 1+ DCs 0.736 0.764
ILT3+ DCs 12.532 10.868
CD205+ DCs 9.681 3.109
Proinflammatory cells

Proinflammatory dendritic cells

HLA-DR+ DCs 18.911 15.575
CD40+ DCs 2.993 0.849
CD86+ DCs 45.750 13.568
Proinflammatory T CD4+ cells

IFNy-producing Thl cells 0.244 0.508

TNFa-producing Th1 cells 0.560 1.060
IL-13-producing Th2 cells 3.149 4.044
IL-4-producing Th2 cells 1.191 2.335

IL-17-producing Th17 cells 2.242 1.158

IL-6-producing Th17 cells 2.060 0.872
Discussion

EOPD is a chronic disorder that impacts severely on patients’
quality of life. Various etiologies have been proposed to explain the
occurrence of movement disorders at an early age, including a genetic
predisposition (either hereditary or acquired) and toxic exposure.
These patients show a much higher mortality than idiopathic PD
patients [21]. In our case, the EOPD patient showed a disease timeline
consistent with previous reports [9,11-14], being morning rigidity
and bradykinesia the main signs. The marked decrease in the levels
of regulatory cell lines, including CD205-expressing tolerogenic DCs,
Trl and Th3 cells, active and resting Tregs, and IL-10-producing
plasma cells suggests an impaired function of the regulatory immune
response in the EOPD patient; this finding is in agreement with the
results in idiopathic PD patients reported by Alvarez-Luquin, 2019

Volume 7: 2-3



Torres-Velasco ME (2020) Profile of immune cell populations in an early-onset Parkinson’s disease patient (EOPD)

[20]. It is noteworthy that decreased levels of Trl and active Treg cells
are linked to a rapid cognitive deterioration and a faster progression of
neurodegenerative conditions like Alzheimer’s disease in murine models
[22-24]. However, the levels of IL-10-producing functional B cells were
higher in the patient, which suggests that a constant production of IL-
10 could be having a suppressive effect in the EOPD patient [25,26]. On
the other hand, we observed a marked contrast between the levels of
proinflammatory cells in the patient and the control, with a significant
increase in the levels of IFNy- and TNFa-producing Th1 and Th2 cells,
suggesting that these cell populations could damage dopaminergic
neurons, as previously observed [24,27,28]. On the other hand, while
Th17 cells were recently linked to the progression of PD and its possible
autoimmune etiology, the decreased levels of Th17 cells could rule out
an autoimmune mechanism in EOPD [29]. The patient’s history of
toxic exposure could be associated to neurotoxicity, which along with
the increased levels of proinflammatory Th1 and Th2 could result in an
earlier occurrence of PD signs [17,18,30].

Conclusion

Our findings demonstrate that, like PD, EOPD shows an
immune profile associated to a proinflammatory process that was not
appropriately suppressed by a decreased immunoregulatory immune
response. These effects could favor a faster progression of motor and
cognitive signs and symptoms in an EOPD patient, rapidly degrading
the quality of life of these patients.
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