Pharmacophore, 12(1) 2021, Pages: 51-56

Pharmacophore

ISSN-2229-5402 .,
Pharmacophore

an International Journal

Journal home page: http://www.pharmacophorejournal.com ISSN 2229-5402

THE ROLE OF INFLAMMATION IN EARLY AND LATE PHASE OF
PARKINSON DISEASE

Mohammed Mosaad?, Abeer Furayj Aljahdali®*

1. Department of Internal Medicine, Infectious Disease, Taibah University, AI-Madinah Al-
Munawwarah, KSA.
2. Department of Medicine, University of Taibah, Al-Munawwarah, Saudi Arabia.

ARTICLE INFO ABSTRACT
Received: This study aimed at exploring the role of inflammation in different stages of PD in a sample of PD
07 Dec 2020 patients in Al Madinah city, Saudi Arabia, and to identify the relationship between disease duration

and level of the inflammatory markers. 22 Parkinson disease (PD) patients in Al Madinah City were

Received in revised form: subjected to a cross-sectional analysis. Motor and non-motor symptoms evaluation was carried out

08 Feb2021 using the Unified Parkinson's Society Movement Disorders Rating Scale (NMSS) and the Hoehn
Accepted: and Yahr stages. Serum samples and C-reactive protein (CRP), erythrocytes (ESR), and IL-1 levels
16 Feb 2021 were measured, were taken.
Available online: The mean level of CPR was significantly positive concerning the length of the PD, (NMSS), Hoehn-
28 Feb 2021 Yahr, and ESR, and important concerning Hoehn and Yahr. The average ESR level for participants

was substantially positively correlated, with both the NMSS and the average IL-1 levels, although
there was a substantial negative correlation between the average level IL-1 and the mean level
Keywords: Role, Inflammation, Early, Unified Parkinson's (UPDRS). This study recommended future studies done on larger samples that
Late, Parkinson, Disease include comprehensive and combined biomarkers for effective PD diagnosis and treatment.
This is an open-access article distributed under the terms of the Creative Commons Attribution-
Non Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the
work non commercially, as long as the author is credited and the new creations are licensed under
the identical terms.

To Cite This Article: Mosaad M, Aljahdali AF. The Role of Inflammation in Early and Late Phase of Parkinson Disease.
Pharmacophore. 2021;12(1):51-6. https://doi.org/10.51847/XMX97KPnIC

Introduction

In Saudi Arabia, Parkinson's disease (PD) is the most common movement disorder [1]. Post-Alzheimer neurodegenerative
disease is the second most common. PD showed damage by alpha-synuclein comprising inclusion bodies (Lewy pathology
resulting in a typical motor impairment) to significant nigra (SN) neurons of the substantial neurons [2]. It was calculated that
PD was 1-3 percent in the population aged 65 years and older [3]. Patients with PD experience non-engine symptoms,
including cognitive impairments, in addition to motor symptoms [4], depression [5], and gastrointestinal dysfunction [6].

A lot of recent studies show that different component of brain immune system has an important role in neuroinflammation
events and PD pathogenesis [7], and the patients affected have reported high inflammation mediators’ level in the cerebrospinal
fluid and brain [8-11].

Few studies focused on the concentrations of inflammatory markers in PD. In terms of clinical trials with anti-inflammatory
agents, it might be an important issue to know whether an elevated level of inflammatory markers can have correlated with
more symptoms regarding motor and non-motor impairment in PD [12].

The current study, therefore, aimed to answer and identify if there is a relation between the level of inflammatory markers and
if these markers can contribute to disease course in motor symptoms comparing to non-motor symptoms in PD. In the Kingdom
of Saudi Arabia (KSA), there were no studies done to determine the relationship between the level of inflammatory markers
and disease in PD. That is why this study was done to explore the level of inflammatory markers related to disease course, and
the motor or non-motor symptoms presence, as this approach can help in better identification of the inflammation’s role in
these symptoms. The study aimed at exploring the inflammation’s role in different stages of PD in a sample of PD patients in
Al Madinah city, Saudi Arabia, and to identify the relationship between disease duration and level of the inflammatory markers.

Materials and Methods
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Design of the Study
The present study type was an observational cross-sectional.
Setting and Duration
The study was conducted in the Neurology Outpatient Clinics in King Fahad Hospital in Al Madinah Al Munawwarah City,
Saudi Arabia during the period from December 2018 to May 2019.

Sampling Methodology
The minimum sample size required was 22 participants who were determined by using the open Epi sample size calculator
online at a 95% confidence interval and with a proportion of 30% that were used as inputs.

The Inclusion and Exclusion Criteria

They were: (1) patients who had been diagnosed by neurologist based on NINDS Diagnostic Criteria for PD, (2) patients had
disease duration 6 years or less, and (3) patients or caregivers should be able to understand either the Arabic or English
language. (1) patients taking any medication that may change inflammatory marker levels, like anti-inflammatory or
immunosuppressive medications, (2) patients with diabetes mellitus have been diagnosed, (3) patients with extreme cognitive
impairment that may interfere with the involvement of the research, and (4) patients with chronic inflammatory disorders have
been omitted.

Study Instrument

Using the Single Parkinson's Disease Scale Movement Disorders Society, demographic data have been gathered through a pre-
designed survey and motor signs examination. Using the Non-Motor Symptoms Scale, the Non-Motor Symptom Scale
(NMSS) evaluation was carried out to determine the overall non-motor symptoms. During the Hoehn and Yahr phases, motor
symptoms were assessed. According to the PPMI Protocol, the level of inflammatory markers has been determined by the
collection of serum. The erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) and IL-1 were analyzed in the
serum samples. Measures were rigorously analyzed according to the instructions of the manufacturer.

Statistical Analysis

An analysis of data has been carried out using version 20 of the Social Sciences Statistical Package (SPSS). The quality data
were expressed as humbers and percentages, and the mean and standard deviation (mean + SD) of quantitative data was
expressed. The Mann-Whitney (U-Test) and Kruskal-Wallis experiments were carried out to determine the relationship of
independent non-parametric quantitative variables. Statistically important was a p-value <0.05.

Results and Discussion

Among the 22 participants, 54.55 were females, 86.4% had a dose of 125 mg of their treatment. the mean age of the participants
was (59.54+15.75) years, and the mean duration of PD was (3.63 + 1.96) years. According to the participants’ clinical data,
the mean score of the Unified Parkinson's Disease Rating Scale (UPDRS) was (65.13 + 30.06), and the mean score of NMSS
was (7.86+5.64). As regards the inflammatory markers, the mean levels of CPR, ESR, and IL-1 were (7.7+5.71, 24.68+ 14.19,
and 18.3+8.28) respectively. According to the participants’ Hoehn and Yahr stages; 27.3%, 22.7%,18.2% and 13.6% had stage
1,2, 3, 4, and 5 respectively (Table 1).

(Table 2) shows that the mean CPR level of the participants had a significant positive correlation with PD duration, Nonmotor
Symptoms Son cale (NMSS) score, Hoehn-Yahr stage, and the mean ESR level (p=< 0.05). On the other hand, The CPR level
was linked to the participant's age, to the UPDRS (Unified Parkinson's Disease Rating Scale), and a mean IL-1 (p=>0.05) level
of the CPR level.

Between participants' mean CPR levels and their Hoehn and Yahr stage, a significant correlation between, as patients in stage
5 had a significantly higher CRP level than others (p= < 0.05). The mean CPR level with the participants and dosage of their
therapy was not significantly linked (Table 3).

The mean ESR level of the participants and both the Non-Motor Symptoms Scale (NMSS) and the IL-1 (p = < 0,05) mean
were significantly associated positively. At the same time, the mean ESR level and the participant age, length of the PD, and
settlement of the Unified Parkinson's Disease Scale (UPDRS) and the Hoehn-Yahr stage (p=>.05) are not significantly
positively associated (Table 4).

(Table 5) shows that the mean ESR level, the sex of patients, their Hoehn and Yahr stage, and the dose of treatment were not
important.

(Table 6) indicates that the mean negative association between the mean levels of IL-1 and the average rating scale of Unified
Parkinson (UPDRS) was observed (p=<0.05). On the contrary, the mean IL-1 level was non-significantly adverse to that of
the participants' age, PD period, and the mean Nonmotor Symptoms Scale (NMSS) score (p= > 0.05), while a non-significant
positive correlation was found between the mean IL-1 level and the mean Hoehn-Yahr stage (p= > 0.05).

In (Table 7), the relationship between the level of IL-1 and gender, their Hoehn and Yahr stage, and their treatment dose is
significant and not significant.
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Table 1. Demographic and clinical data overview of studied participants

Variable No. (%0)
Gender
- Female 12 (54.5)
- Male 10 (45.5)
Hoehn and Yahr stage
- Stage 1 6 (27.3)
-2 5(22.7)
-3 4(18.2)
- 4 3(13.6)
- 5 4(18.2)
Dose
- 125mg 19 (86.4)
- 1lgm 3(13.6)
Variable (Mean £ SD)
Age (Mean + SD) years 59.54 + 15.75
PD duration (Mean + SD) years 3.63+1.96
Unified rating scale (UPDRS) for Parkinson's Disease Rating (Mean + SD) (65.13 £ 30.06)
Nonmotor Symptoms Scale (NMSS) score (Mean + SD) 7.86 £ 5.64
CRP (Mean + SD) 7.7+5.71
ESR (Mean + SD) 24.68+ 14.19
IL-1 (Mean % SD) 18.3+8.28

Table 2. Spearman correlation between CRP level, and age, PD duration, UPDRS score, NMSS score, Hoehn-Yahr stage,
ESR and IL-1 levels

. CRP level
Variable
R p-value
Age (Mean + SD) years 0.2 0.35
PD duration (Mean + SD) years 0.55 0.007
Unified rating scale (UPDRS) for Parkinson's Disease (Mean + SD) 0.32 0.14
Nonmotor Symptoms Scale (NMSS) score (Mean * SD) 0.57 0.005
Hoehn-Yahr stage (Mean * SD) 0.56 0.007
ESR (Mean + SD) 0.49 0.01
IL-1 (Mean £ SD) 0.15 0.49

Table 3. Relationship between CRP level and patients’ gender, their Hoehn and Yahr stage, and the dose of treatment taken

Variable CRP Test p-value
Gender
- Female 6.42 £5.45 .
- Male 9.24 5.9 128 02
Hoehn and Yahr stage
- Stage 1 3.86 £4.92
- 2 7.87+6.15
- 3 7.09 £2.94 o
- 4 8.04 £8.07 792 0.09
- 5 13.61 £2.92
Dose
- 125 mg 8.4 £5.79 .
- 1gm 3.28+2.51 129 0-22
N.B.: *Mann-Whitney (U) Test ** Kruskal-Wallis test

Table 4. Spearman correlation between ESR level, and age, PD duration, UPDRS score, NMSS score, Hoehn-Yahr stage,
CRP and IL-1 levels

Variable R ESR Ievelp—value
Age (Mean * SD) years 0.27 0.22
PD duration (Mean * SD) years 0.3 0.17
Unified rating scale (UPDRS) for Parkinson's Disease (Mean + SD) 0.07 0.75
Nonmotor Symptoms Scale (NMSS) score (Mean + SD) 0.56 0.006
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Hoehn-Yahr stage (Mean + SD) 0.19 0.38
IL-1 (Mean + SD) 0.46 0.02

Table 5. Relationship between ESR level and patients’ gender, their Hoehn and Yahr stage, and the dose of treatment taken

Variable ESR Test p-value
Gender
- Female 22.66+ 14.95 .
- Male 27.1+ 13.58 032 0-34
Hoehn and Yahr stage
- Stage 1 23.33 £18.16
- 2 22.4 £17.57
- 3 31.25+13.32 "
- 4 22.33+£12.85 138 084
- 5 24.75+9.21
Dose
- 125 mg 24.73 £13.71 .
- 1gm 24.33+20.5 048 065
N.B.: *Mann-Whitney (U) Test ** Kruskal-Wallis test

Table 6. Spearman correlation between IL-1 level, and age, PD duration, UPDRS score, NMSS score, Hoehn-Yahr stage,
CRP and ESR levels

IL-1 level
Variable
R p-value
Age (Mean + SD) years -0.17 0.42
PD duration (Mean + SD) years -0.19 0.39
Unified rating scale (UPDRS) for Parkinson's Disease Rating (Mean + SD) -0.37 0.08
Nonmotor Symptoms Scale (NMSS) score (Mean + SD) -0.05 0.81
Hoehn-Yahr stage (Mean + SD) 0.03 0.86

Table 7. Relationship between IL-1 level and patients’ gender, their Hoehn and Yahr stage, and the dose of treatment taken

Variable IL-1 Test p-value
Gender
- Female 16.39+ 7.45 *
- Male 20.59+ 9.03 056 058
Hoer-m angt:zlhlr stage 18.9 40 12
) g 13.48+ 6.59
i 3 18.42+8.15
4 21.45 +10.98 1.64** 0.8
i : 20.95 +8.83
Dose
- 125 mg 18 +8.23 *
- lgm 20.2310.23 043 0.71
N.B.: *Mann-Whitney (U) Test ** Kruskal-Wallis test

This study investigated whether there was any relationship between the level of inflammatory markers and PD course, and the
role of inflammation in motor or non-motor symptoms.

The study found that the CRP and ESR, IL-1B levels, which are considered good indicators of systemic inflammation may
have a predictive value for Parkinson's disease. Also, the study revealed another important finding that is the presence of a
statistically significant positive correlation between the CPR level of the participants with PD duration, Nonmotor Symptoms
Son scale (NMSS) score, Hoehn-Yahr stage, and the mean ESR level (p=< 0.05). At the same time, ESR was found to have a
significant positive correlation with both Nonmotor Symptoms Scale (NMSS) scores and the mean IL-1 level (p=< 0.05).
IL-1b which is another indicator of inflammation was found to have no significant relationship either with mean PD duration
of motor and non-motor symptoms.

Recent studies had reported that PD was associated with systemic inflammation, where the CRP and ESR levels were found
to be high in 51 Parkinson’s patients studied [12, 13]. Another study has found that IL-1b also was high in 58 patients [12].
IL-1b is a pro-inflammatory cytokine with the pleiotropic brain and peripheral biologic involvement. This cytokine is one of
the principal causes of PD neurodegeneration by inflammation [14].
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In the present work, it was found that there was a relationship between the PD duration, non-motor symptoms, and HY stages
with CRP level and a significant positive relationship were found between ESR levels and nonmotor symptoms, which are
consistent with the previous study [14], however, the researcher did not detect any association or significant positive
relationship between IL-1b values and PD duration or motor - non-motor symptoms.
As a difference from Kim et al., study, the researcher compared the IL-1b values with drug-using and disease duration, but a
non-significant negative correlation was found between the mean IL-1 level and the PD duration. A non-significant relationship
was found between the IL-1 level and the dose of the patients’ treatment [12].
CRP which is produced by the liver and the adipose tissue is commonly used in clinical practice as an acute or chronic
inflammation biomarker. The relationship between the CRP and the PD was investigated in previous studies [12, 15], which
reported that the CRP levels were higher in PD patients than the healthy groups. Also, they reported that levodopa + carbidopa
combinations were found to increase the CRP levels in PD [16].
Another research found that in PD patients, CRP levels were higher [17]. In a second study, the CRP levels were higher in the
PD community and higher CRP levels showed a positive association with the period of this disease and with the stages of
Hoehn Yahr [18].
An important correlation between the participant mean CPR level and their Hoehn and Yahr stage was observed during this
study, as patients at stage 5 had a significantly higher level of CRP relative to other stage levels (p=<0.05). Moreover, the
mean CPR level and the dosage of your levodopa treatment are insignificant. These findings are in accordance with other
studies that did not identify any correlation between CRP levels and levodopa dosage [18, 19].
In the other polytherapy groups, the researcher could not make correlation analyses because there were not enough patients
for powerful statistical analyses.
A retrospective study has revealed that the CRP levels were independent of the disease duration and the incidence of disease-
related mortality [16].
ESR is a hematological test to detect inflammation unspecified and can be identified as the sediment of Red Blood Cells
(RBCs) within 1 hour [20].
The relationship between the ESR and the PD was investigated in a previous study, and it reported that ESR level was high in
51 PD patients [13], and there was a strong positive association between the participant's average levels of the ESR and both
the Non-motor Scale of Symptoms (NMSS). Also, the mean ESR, and the participant age, PD duration, Unified Parkinson's
Rating Scope (UPDRS) score, Hoehn-Yahr level, were not significantly positively correlated.

Conclusion

The present study was done on 22 patients and revealed that that the mean CPR level of the participants had a significant
positive correlation with PD duration, Nonmotor Symptoms Son scale (NMSS) score, Hoehn-Yahr stage, and the mean ESR
level. At the same time, the CRP was substantially higher in patients with Hoehn and Yahr stage 5 than in other stage cases.
A strong positive correlation with the participants' mean ESR level and both NOSS scales and the mean IL-1 level has been
found and an important negative correlation between median IL-1 and mean Unified Parkinson's Disease Rating Scale
(UPDRS) was reported. A positive correlation was found between the average IL-1 level. The report proposed future research
on broader samples with systematic, combined biomarkers to diagnose and treat PD effectively. These studies may provide
new ways of treating diseases, especially in the early stages.

Limitations
The limited sample size selected and analyzed from a hospital setting was a limitation of this work.

Acknowledgments: The author/s would like to extend his/her/their deepest gratitude to all people who helped in many ways,
whether small or big means, in finishing this research work.

Conflict of interest: None
Financial support: Self-funded study.

Ethics statement: The Ethics Committee for Health Studies in Al-Madinah gave written consents to all students and ethical
approval for the study.

References
1. Alamri Y, Al-Busaidi IS, MacAskill M, Anderson T. Anxiety and depression in Parkinson's disease patients in Saudi
Arabia Global neurology. J Neurol Sci. 2015;358(1):457-8.

2. Mackie P, Lebowitz J, Saadatpour L, Nickoloff E, Gaskill P, Khoshbouei H. The dopamine transporter: An unrecognized
nexus for dysfunctional peripheral immunity and signaling in Parkinson’s Disease. Brain Behav Immun. 2018;70:21-35.

55



Mosaad and Aljahdali, 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Pharmacophore, 12(1) 2021, Pages 51-56
Perez-Pardo P, Kliest T, Dodiya HB, Broersen LM, Garssen J, Keshavarzian A, et al. The gut-brain axis in Parkinson's
disease: Possibilities for food-based therapies. Eur J Pharmacol. 2017;817:86-95.
Aarsland D, Creese B, Politis M, Chaudhuri KR, Weintraub D, Ballard C. Cognitive decline in Parkinson disease. Nat
Rev Neurol. 2017;13(4):217-31.
Remy P, Doder M, Lees A, Turjanski N, Brooks D. Depression in Parkinson's disease: loss of dopamine and noradrenaline
innervation in the limbic system. Brain. 2005;128(6):1314-22.
Abbott RD, Ross GW, Petrovitch H, Tanner CM, Davis DG, Masaki KH, et al. Bowel movement frequency in late-life
and incidental Lewy bodies. Mov Disord. 2007;22(11):1581-6.
Chen Z, Chen S, Liu J. The role of T cells in the pathogenesis of Parkinson’s disease. Prog Neurobiol. 2018;169:1-23.
Elnozhe FM, Mokhtar MM, Halim MN, Atteya M. Effect of treadmill-walking training with Deep Breathing Exercises
on pulmonary functions in Patients with Parkinson’s. J Adv Pharm Educ Res. 2019;9(3):41-5.
Kavuri S, Sivanesan S. Evaluation of Haematological Alterations in Intraperitoneal and Oral Rotenone Induced
Parkinson's Disease Wistar Rats. Int J Pharm Res Allied Sci. 2019;8(2):143-9.
Kariat KS, Gunda SK, P N H, Shaik M. Modelling and Docking Studies on Natural Compounds against Parkinson’s
Disease. Int J Pharm Phytopharmacol Res. 2019;9(1):1-10.
Moayeri, A, Khalili, Z, Darvishi M. Sexually dimorphic effect of Zonisamide on behavioral locomotor activity in a rat
model of Parkinson's disease. Int J Pharm Phytopharmacol Res. 2019;9(5):27-36.
Kim R, Kim HJ, Kim A, Jang M, Kim A, Kim Y, et al. Peripheral blood inflammatory markers in early Parkinson’s
disease. J Clin Neurosci. 2018;58:30-3.
Akil E, Bulut A, Kaplan I, Ozdemir HH, Arslan D, Aluglu MU. The increase of carcinoembryonic antigen (CEA), high-
sensitivity C-reactive protein, and neutrophil/lymphocyte ratio in Parkinson’s disease. Neurol Sci. 2015;36(3):423-8.
Zhang JM, An J. Cytokines, inflammation and pain. Int Anesthesiol Clin. 2007;45(2):27.
de Farias CC, Maes M, Bonifacio KL, Bortolasci CC, de Souza Nogueira A, Brinholi FF, et al. Highly specific changes
in antioxidant levels and lipid peroxidation in Parkinson’s disease and its progression: disease and staging biomarkers
and new drug targets. Neurosci Lett. 2016;617:66-71.
Sawada H, Oeda T, Umemura A, Tomita S, Kohsaka M, Park K, et al. Baseline C-reactive protein levels and life prognosis
in Parkinson disease. PL0oS One. 2015;10(7):e0134118.
Song IU, Cho HJ, Kim JS, Park IS, Lee KS. Serum hs-CRP levels are increased in de Novo Parkinson's disease
independently from age of onset. Eur Neurol. 2014;72(5-6):285-9.
Solmaz V, Geng EP, Aksoy D, Cevik B, Kurt SG, Benli I. Serum neutrophil-lymphocyte ratios, C-reactive protein and
sedimentation levels in Parkinson's disease. Cukurova Med J. 2018;43(2):305-11.
Hassin-Baer S, Cohen OS, Vakil E, Molshazki N, Sela BA, Nitsan Z, et al. Is C-reactive protein level a marker of
advanced motor and neuropsychiatric complications in Parkinson’s disease? J Neural Transm. 2011;118(4):539-43.
Ibrahim AA. A new automated method for the determination of erythrocyte sedimentation rate (ESR). Kirkuk Univ J Sci
Stud. 2007;2(3):64-9.

56



