
Rand Abdulateef Abdullah                                                                    Assessment of neuropathological findings ..  

10                                                                                                                  Ann Coll Med Mosul June 2022 Vol. 44 No.1 

Assessment of Neuropathological Findings and Medical 

Treatment of Parkinson Disease: A Review of Literature 
 

Rand Abdulateef Abdullah 
Department of Anatomy , College of Medicine , University of Mosul , Mosul , Iraq 

Correspondence: rundabdullateef@uomosul.edu.iq 

 
(Ann Coll Med Mosul 2022; 44 (1):10-13). 

Received: 10
th

 March 2022;  Accepted: 29
th

 May 2022. 

 

ABSTRACT 
Background: Parkinson disease is a long-lasting and progressive motor disorder which is identified by three 
critical motor symptoms which are bradykinesia, rigidity and tremor.   
Aim of the study: To assess the histopathological changes in the brain of Parkinson disease’s patients and 
the regimes used for treatment. 
Conclusion: Several histopathological changes in the neurons in brain of patients with Parkinson disease 
are α-synucleinopathies, lewy bodies, damage of synaptic neurons, and hyperactivation of microglial cell. 
Many regimes were used in the treatment of Parkinson disease particularly to alleviate motor symptoms. The 
golden goal is they should focus on preserving the synaptic neurons before they get damaged.  
 
Keywords: neuropathology, treatment, Parkinson disease. 
 

: باركنسون لمرض الطبي والعلاج العصبية المرضية النتائج تقييم

  مراجعةمقال 

 
 عثذالله انهطيف عثذ رَذ

 انعزاق,  انًىصم ، انًىصم جايعح ، انطة كهيح ، انتشزيح فزع

 

 الخلاصة

يزض تاركُسىٌ هى اضطزاب حزكي طىيم الأيذ ويتقذو يتى تحذيذِ يٍ خلال ثلاثح أعزاض حزكيح خطيزج وهي تظء  : ةالخلفي

 .انحزكح وانصلاتح وانزعشح

 انًستخذيح في انعلاج.انطزق تقييى انتغيزاخ انُسيجيح انًزضيح في دياغ يزضى تاركُسىٌ و : هدف الدراسة

يح انًزضيح في انخلايا انعصثيح نًزض تاركُسىٌ هي اعتلالاخ أنفا سيُىكهيُىتا ، وأجساو انعذيذ يٍ انتغيزاخ انُسيج:  الاستنتاج

نيىيح ، وتهف انخلايا انعصثيح انًشثكيح ، وفزط َشاط انخلايا انذتقيح انصغيزج. تى استخذاو انعذيذ يٍ الأَظًح في علاج يزض 

عهى انحفاظ عهى انخلايا انعصثيح انًشثكيح  يتى انتزكيزأٌ تاركُسىٌ خاصح نهتخفيف يٍ الأعزاض انحزكيح. انهذف انذهثي هى 

 قثم أٌ تتضزر.

 

 يزض تاركُسىٌ،  انعلاج ،أيزاض الأعصاب  الكلمات المفتاحية :

 

INTRODUCTION 
arkinson disease is an important progressive 
neurodegenerative disorder that patients may 

suffer from this illness for the rest of their lives 
1
 . 

More than ten million individuals all over the world 
complaint of this disease which is identified by 
three critical motor symptoms including 
bradykinesia, rigidity and tremor 

2
  but the final 

diagnosis should be established by 
histopathological examination and characterization 
of Lewy bodies formation 

3
. The etiology of the 

disease is idiopathic and it is suggested that 
genetic mutations in both dominant or recessive 
inherited genes can play important role in the 
occurrence of the disease (less than 10%) 
specifically  glucocerebrosidase genes mutations 

4
. 

The environment also has a significant role like 
aging process as the incidence of the disease is 
less than 1% in patients aged 66 to70 years and 
increase up to less than 4% among those above 
80 years of age 

5
. 

 

P 

https://www.sciencedirect.com/topics/medicine-and-dentistry/glucosylceramidase
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Histopathological Assessment 
The impact of the disease is on the structure of 

dopaminergic neurons in the pars compacta of 
substantia nigra of the basal ganglia which is 
situated on the dorsal part of the cerebral peduncle 
in the midbrain with presence of Lewy bodies 

6
.  In 

fact, Goldman et al. 
7
 found that these especial 

eosinophilic bodies accumulated within the 
cytoplasm of affected neurons containing especial 
kinds of proteins and neurofilaments antigens. 
Kruger et al. 

8
 found that α-synuclein forming one 

of the important components of Lewy bodies. 
Authors reported that α-synuclein is a special type 
of protein that is normally concentrated in the 
presynaptic sites 

9
 . 

Spillantini et al. 
10

 reported 6 confirmed cases of 
idiopathic Parkinson disease and found that α-
synuclein antigen is embedded within the structure 
of Lewy bodies and causes degeneration of 
neurons.  
On the other hand, Hijaz et al. 

11
  stated that two 

characteristic features should be found on 
diagnosis of Parkinson disease, first is the damage 
of dopaminergic neurons in substantia nigra and 
second is the deposition of amyloid fibrils proteins 
that form the α-synuclein and Lewy bodies.  
Many experimental studies support the fact that 

there is an auto propagation process of α-
synuclein seeds and any exogenous 
implementation of synthesized α-synuclein seeds 
can initiate progressive neurodegenerative 
illnesses in treated animals 

12
 . There will be 

misfolding and auto-accumulation of α-synuclein 
forming distinctive inclusion bodies named as Lewy 
bodies 

13
 .  

Other experimental studies showed that the 
neurons that already have α-synuclein when 
implemented with fibrils this will induce the 
accumulation of pathogenic α-synuclein 
aggregations looks like Lewy bodies 

14
 . In addition 

to accumulation of this protein in the substantia 
nigra pars compacta it can be seen also in other 
sites like brain cortical region and amygdaloid 
nucleus and hippocampus 

15
 .  

Froula et al. 
16

 conducted their experimental study 
on mice, they found that accumulation of α-
synuclein inclusions within the cytoplasmic 
neurons will lead to histological and biochemical 
changes (induction of action on the presynaptic 
sites, lack of constant dendrites, decrease the 
calcium transition) in these neurons even before 
the neurodegenerative process has been started, 
so researchers now tried to safe these neurons 
before the degenerative process started.   
Kouli et al. 

17
 studied the postmortem brain tissue 

of twenty-eight Parkinson disease cases and they 
found that there is an increase in the number of 
highly active microglial cell especially in the 

hippocampus, cingulate and temporal gyri with 
heavy infiltration with T-lymphocytes inflammatory 
cell.  
The Braak staging suggests that Parkinson 

disease pathology developes  in a stereotypic way 
in neuroanatomically related sites in the brain 

18
 . 

External factors, like pollutants, germs, or 
inflammatory agents, can enhances lewy bodies 
pathology in the gastrointestinal nerve cells, or in 
the neurons of the  olfactory bulb. All these might 
form initial spots for accumulation of α-synuclein 
inclusions 

19
 . 

 

Treatment of Parkinson Disease 

The treatment depends on the symptoms which 
are both motor symptoms like tremor, slowness, 
and rigidity and non-motor symptoms like 
cognition, sleep disturbances, and gastrointestinal 
symptoms like constipation, dizziness 

20
 .  

Levodopa is the precursor of dopamine and it was 
first used in seventies of last century and it stills 
the drug of choice in treatment of Parkinson 
disease 

21
 . Later on, other medicines were used 

like benserazide and carbidopa to decrease the 
peripheral adverse reactions like nausea, vomiting, 
and postural hypotension 

22
 . In the last few years 

researchers tried to avoid levodopa as first line 
drug as it has many complications including 
cognitive disturbances, motor fluctuations, 
dyskinesia, and dystonia which can be hardly 
managed 

23
 . These symptoms can be reduced 

through intermittent activation of postsynaptic 
neurons by shortly active form levodopa 

24
 . 

Levodopa is actively crosses the blood brain 
barrier. It should always be given in combination 
with peripheral Dopa- decarboxylase inhibitors (like 
carbidopa, benserazide) which do not pass 
through the blood brain barrier and it is used to 
decrease its alteration to dopamine at the 
peripheral sites and it also reduces the peripheral 
action of L-amino acid decarboxylase, and this 
may help to reduce the gastrointestinal symptoms 
25

 . 
The first dose of levodopa is given in a dose of 

300mg/day together with carbidopa in a dose of 
75mg/day both are given three times a day but, as 
the disease progresses the patients need to 
increase the initial dose to get the same result 

26
 . 

When the patient missed the daily dose, no 
worsening of symptoms can be detected. This is 
because levodopa is still available in the 
presynaptic sites but, as the disease progress, the 
symptoms getting worse due to extensive 
destruction of the neurons and the patient will 
suffer from symptoms longer time before the next 
dose comes 

27
 . 

 

https://www.sciencedirect.com/topics/neuroscience/olfactory-bulb
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Dopamine agonists are also advised to be given 
to Parkinson disease. As they stimulate the 
dopamine action in the brain. They are 
administered either alone as monotherapy 
especially in the first stage of the disease or in 
combination with levodopa, as it may decrease the 
motor symptoms, fluctuations, and even dyskinesia 
that is associated with levodopa alone 

28
 . The 

most frequently used dopamine agonists which are 
believed to postponed the necessity to use 
levodopa are pramipexole, ropinirole 

29
 . 

Furthermore, Anticholinergics were used in 
treatment of Parkinson disease either alone or in 
combination with other medicine to reduce the 
motor symptoms especially the tremor 

30
 . They 

can be used in the early stage when the disease is 
mild and they are beneficial especially for young 
patients as anticholinergics are associated with 
many side effects like glaucoma, urine retention, 
dry mouth, constipation which can be tolerated by 
young patients. In an elderly patients additional 
side effects were detected like confusion, 
hallucination, mood and cognition disturbances 

31
 . 

It has been reported that Parkinson disease 
patients who are chronic users of anticholinergics 
are more susceptible of developing dementia 

32
 .  

In the last decade, there has been a great interest 
to include exercise in the rehabilitative program of 
patients.  exercise therapies have been found to 
have neuroprotective effects and it can inhibit or 
slowing down the progression of the disease 

33,34
 . 

 

CONCLUSION 
The most important neuropathological changes in 

the brain of Parkinson disease are α-
synucleinopathies, lewy bodies, damage of 
synaptic neurons, and hyperactivation of microglial 
cell. 
Many regimes were used in the management of 

the disease particularly to alleviate the symptoms 
of muscular disturbances but, the golden goal is to 
focus on preserving the synaptic neurons before 
they get damaged.  
 

REFERENCES 
1. Rijk MC, Breteler MM, Graveland GA, Ott A, 

Grobbee DE, Meché F G, Hofman A. Prevalence 
of Parkinson's disease in the elderly: the 
Rotterdam Study. Neurology. 1995;45(12):2143-
6. doi: 10.1212/wnl.45.12.2143.  

2. Tolosa E, Wenning G, Poewe W. The diagnosis 
of Parkinson's disease. Lancet Neurol. 2006; 
5:75–86. https://doi.org/10.1016/s1474-
4422(05)70285-4. 

3. Singleton AB, Farrer M, Johnson J, Singleton A, 
Hague S, Kachergus J, et al. α-Synuclein locus 
triplication causes Parkinson’s disease. Science. 

2003;302(5646):841. https://doi.org/10 .1126 
/science.1090278. 

4. Klein Ch, Westenberge A.  Genetics of 
Parkinson’s Disease. Cold Spring Harb Perspect 
Med. 2012; 2(1): a008888. doi: 10.1101/ 
cshperspect.a008888 

5. Tanner CM, Goldman SM. Epidemiology of 
Parkinson's disease. Neurol Clin 1996;14(2):317-
35. doi: 10.1016/S0733-8619(05)70259-0. 

6. Kalia LV, Lang AE. Parkinson’s disease. Lancet. 
2015; 386(9996):896–912. https://doi.org/ 
10.1016/S0140-6736(14)61393-3. 

7. Goldman JE, Yen SH, Chiu FC.  Lewy bodies of 
Parkinson's disease contain neurofilament 
antigens. Press NS. Science. 1983; 221 
(4615):1082-4. doi: 10.1126/ science.6308771 

8. Krüger R, Kuhn W, Müller T, Woitalla D, Graeber 
M, Kösel S, Przuntek H, Epplen JT, Schöls L, 
Riess O. Ala30Pro mutation in the gene 
encoding alpha-synuclein in Parkinson's disease. 
Nat Genet. 1998; 18(2):106-8. doi: 10. 
1038/ng0298-106.  

9. Iwai A, Masliah E, Yoshimoto MN,  Flanagan GL, 
Silva HA, Kittel A. The precursor protein of non-A 
beta component of Alzheimer's disease amyloid 
is a presynaptic protein of the central nervous 
system. Neuron. 1995;14(2):467-75.doi: 
10.1016/0896-6273(95)90302-x.  

10. Spillantini MG, Schmidt ML, Lee VM, 
Trojanowski JQ, Jakes R, Goedert M. α-
Synuclein in Lewy bodies. Nature. 
1997;388(6645):839-40. doi: 10.1038/42166. 

11. Hijaz BA, Daley LA. Initiation and propagation 
of α-synuclein aggregation in the nervous 
system. Mol Neurodegener. 2020;15(1):19. doi: 
10.1186/s13024-020-00368-6.  

12. Jucker M and Walker LC. Propagation and 
spread of pathogenic protein assemblies in 
neurodegenerative diseases. Nat Neurosci. 
2018 ;21(10):1341-1349. doi: 10.1038/s41593-
018-0238-6.   

13. Breydoa L, Wub JW, Uverskyac VN. α-
Synuclein misfolding and Parkinson's disease. 
Biochimica et Biophysica Acta. 2021; 1822(2): 
261-285. doi.org/10.1016/j.bbadis.2011.10.002.  

14. Volpicelli LA, Luk KC, Patel TP, Tanik SA, 
Riddle DM, Stieber A, Meaney DF, Trojanowski 
JQ, Lee VM. Exogenous alpha-synuclein fibrils 
induce Lewy body pathology leading to synaptic 
dysfunction and neuron death. Neuron. 2011; 
72:57–71. doi: 10.1016/j.neuron.2011.08.033. 

15. Apaydin H, Ahlskog JE, Parisi JE, Boeve BF, 
Dickson DW. Parkinson disease neuropathology: 
later-developing dementia and loss of the 
levodopa response. Arch Neurol. 2002; 59:102–
112. doi: 10.1001/archneur.59.1.102. 

16. Froula JM, Henderson BW, Gonzalez JC, 
Vaden JH, McLean JW, Wu Y, Banumurthy G, 

https://doi.org/10.1016/s1474-4422(05)70285-4
https://doi.org/10.1016/s1474-4422(05)70285-4
https://doi.org/10%20.1126
https://doi.org/%2010.1016/S0140-6736(14)61393-3
https://doi.org/%2010.1016/S0140-6736(14)61393-3
https://doi.org/10.1038/ng0298-106
https://doi.org/10.1038/ng0298-106


Assessment of neuropathological findings ..                                                                    Rand Abdulateef Abdullah 

Ann Coll Med Mosul June 2022 Vol. 44 No.1                                                                                                                  13 

Overstreet-Wadiche L, Herskowitz JH, Volpicelli-
Daley LA. alpha-Synuclein fibril-induced 
paradoxical structural and functional defects in 
hippocampal neurons. Acta Neuropathol 
Commun. 2018; 6:35. doi: 10.1186/s40478-018-
0537-x. 

17. Kouli Antonina, Marta Camacho, Kieren 
Allinson & Caroline H. Williams-Gray. 
Neuroinflammation and protein pathology in 
Parkinson’s disease dementia. Acta 
Neuropathologica Communications. 2020; 8: 
211. doi:10.1186/s40478-020-01083-5.  

18. Rietdijk CD, Pardo PP, Garssen J, Kraneveld 
AD. Exploring Braak’s Hypothesis of Parkinson’s 
Disease. Front Neurol. 2017; 8: 37. doi: 
10.3389/fneur.2017.00037 

19. Benito MG, Granado N, Sanz PG, Michel A, 
Dumoulin  M. Modeling Parkinson’s Disease 
With the Alpha-Synuclein Protein.  Front. 
Pharmacol. 2020; 11:365 .doi.org/10.3389 
/fphar.2020.00356 

20. Armstrong MJ, Okun MS. Diagnosis and 
Treatment of Parkinson Disease. JAMA. 2020; 
323(6):548-560. doi: 10.1001/jama.2019.22360. 

21. Quinn N. Parkinsonism--recognition and 
differential diagnosis. BMJ.  1995; 
310(6977):447-52. doi: 
10.1136/bmj.310.6977.447.  

22. Schapira AH. Science, medicine, and the 
future: Parkinson's disease. BMJ. 1999; 
318(7179):311-4. doi: 10.1136/bmj.318 . 
7179.311.  

23. Rascol O , Brooks DJ, Korczyn AD, Deyn PP, 
Clarke CE, Lang AE. A five-year study of the 
incidence of dyskinesia in patients with early 
Parkinson's disease who were treated with 
ropinirole or levodopa. N Engl J Med. 2000; 
342(20):1484-91. 
doi:10.1056/NEJM200005183422004. 

24. Olanow CW, Watts RL, Koller WC. An 
algorithm (decision tree) for the management of 
Parkinson's disease (2001): treatment 
guidelines. Neurology. Neurology. 2001; 56(11 
Suppl 5): S1-S88. doi: 10.1212/ 
wnl.56.suppl_5.s1. 

25. Hassan KA, Aziz A. Levodopa/Carbidopa BI-
layer tablet. 2018; 7(5):748-773. doi:10.31032 
/IJBPAS/2018/7.5.4435.  

26. Miyasaki JM, Martin W, Suchowersky O, 
Weiner WJ, Lang AE. Practice parameter: 
initiation of treatment for Parkinson's disease: an 
evidence-based review: report of the Quality 
Standards Subcommittee of the American 
Academy of Neurology. Neurology. 2002; 
58(1):11-7. doi: 10.1212/wnl.58.1.11.  

27. Thanvi BR, Lo TN. Long term motor 
complications of levodopa: clinical features, 
mechanisms, and management strategies. 

Postgrad Med J. 2004; 80:452–458. doi: 
10.1136/pgmj.2003.013912.   

28. Marco AD, Kubi LA, Chaudhuri KR. Use of the 
dopamine agonist cabergoline in the treatment of 
movement disorders. Expert Opin. 
Pharmacother. 2002; 3(10):1481-7. doi: 
10.1517/14656566.3.10.1481.  

29. Luo D , Reith M, Dutta AK. Chapter 26 -
 Dopamine agonists in treatment of Parkinson's 
disease: an overview. The Neuroscience of 
Parkinson's. 2020;     (1): 445-460. doi:10.1016/ 
B978-0-12-815946-0.00026-0 

30. Katzenschlager R , Sampaio C, Costa J, Lees 
A. Anticholinergics for symptomatic management 
of Parkinson's disease. Cochrane Database Syst 
Rev. 2003;2002(2):CD003735. doi: 10.1002/ 
14651858.CD003735.  

31. Nishtala PS, Salahudeen MS, Hilmer 
SN. Anticholinergics: theoretical and clinical 
overview. Expert Opin Drug Saf . 2016; 
15(6):753–768. 
doi:10.1517/14740338.2016.1165664 

32. Sheu JJ, Tsai MT, Erickson SR, Wu C-H. 
Association between anticholinergic medication 
use and risk of dementia among patients with 
Parkinson's disease. Pharmacotherapy 
2019;39(8):798–808. doi.org/10.1002/phar.2305. 

33. Speelman AD, Warrenburg BP, Nimwegen 
MV, Petzinger GM, Munneke M, Bloem BR. 
“How might physical activity benefit patients with 
Parkinson disease?”. Nature Reviews 
Neurology. 2011;7 ( 9) : 528–534. 

34. Paillard T, Rolland Y, Barretob PS. Protective 
Effects of Physical Exercise in Alzheimer's 
Disease and Parkinson's Disease: A Narrative 
Review. J Clin Neurol. 2015; 11(3): 212–219. 
doi: 10.3988/jcn.2015.11.3.212. 

 


