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Abstract: - Tremor is the most common hyperkinesis in clinical neurology. 

Accumulated information indicates that tremor often occurs when the integrative 

activity of the central nervous system is disrupted with the participation of structures 

related to nonspecific brain systems. The authors tried to analyze their own and 

published clinical and experimental data on the effects on tremorogenesis of the 

autonomic nervous system, as well as evaluate possible pathogenetic ways of 

correction. 
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Introduction 

Tremor (T) is the most frequent movement disorder observed in 

clinical practice and one of the most common hyperkinesis, which 

manifests itself in the form of non-targeted, involuntary, 

stereotyped oscillatory movements of body parts as a result of 

contractions of the corresponding muscles [1,2,3,4]. 

The international group for the study of T characterizes it 

as a rhythmic involuntary oscillatory movement of at least one 

functional area of the body [2]. It is distinguished from other 

hyperkinesis by its regularity and repeatability with a relatively 

constant frequency [4,5]. 

Violation of the integrative activity of the central nervous 

system in vegetative dysfunctions affects various systems, 

including motor, sensory, adaptive, exploratory and other types of 

behavior. The interactions of the cortex, subcortical structures, 

hypothalamic nuclei, limbic-reticular complex (LRC), segmental-

peripheral formations of the nervous system that arise in this case 

imply a single physiological mechanism of further regulation of the 

activity of functional systems [6,7]. 

In the motor sphere, adaptive response involving different 

levels of the autonomic system (ANS) is most often manifested by 

changes in the provision of spatial orientation, coordination, and 

tremorogenesis [1,6,7]. Focusing attention on these functional 

systems in clinical neurovegetology is justified by informativeness, 

the possibility of objectification, and the studied 

pathomorphological features of movement disorders. 

The purpose of the work is to analyze own and literary 

clinical and experimental data on the effects on tremorogenesis of 

the central nervous system and possible pathogenetic ways of 

correcting trembling hyperkinesis. 

T can occur in isolation or in combination with other 

clinical manifestations accompanying neurological, endocrine, 

somatic diseases, various intoxications, etc. regardless of the 

"pacemaker", the levels of interest of various departments of the 

nervous, autonomic and other systems that can participate in the 

implementation of T. 

There is information on the selection of four tremorogenic 

pacemakers (cortical, striopallidal, truncal and cerebellar) [8]. 

There are indications of the pathophysiological 

mechanisms of T generation: mechanical, reflex, central nervous 

system, as well as in cerebellar dysfunction, and the first two refer 

to peripheral, and the rest to central tremor mechanisms [9]. All of 

them are provided and supported by the activation of various 

departments and levels of the central nervous system, which 

intervene in the work of the neuromuscular system [10], stimulate 
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some reflex arcs. Participate in the formation of the "central 

oscillator" T in the form of neural circuits or, possibly, the 

spontaneous activity of a group of neurons in the CNS with 

synchronization by means of interneuronal connections. When 

forming kinetic variants of T, the dependence of purposeful 

movements on feedback from the periphery with the participation 

of the cerebellum increases [8,11]. 

An even more diverse clinical implementation of T in 

functional somatoform, psychosomatic disorders involving the 

stem, diencephalic, subcortical, and temporal-limbic levels of the 

brain [12,13]. In addition to this, significant indirect effects are 

found on the part of the central nervous system [14, 15]. 

Shaking hyperkinesis is often a sign of impaired autonomic 

regulation or is associated with certain structures of the central 

nervous system [16,17]. T can be registered with breakdowns of 

noradrenergic, dopaminergic, serotonergic, cholinergic 

mechanisms that regulate the activity of the central nervous 

system. Thus, the imbalance of brain neurotransmitters is the 

biochemical basis of tremor [18,19,20], the same mechanisms are 

basic in various dysfunctions of the central nervous system. The 

most, and to the fullest extent, these violations are found in 

physiological T (FT) with labile characteristics when autonomic 

regulation changes. It is known that it suddenly increases during 

emotional excitement, anxiety, fatigue, hypothermia, alcohol 

consumption, abstinence, which are necessarily combined with 

vegetative-vascular changes. All this determines the objectivity of 

information about the balance of the autonomic supply of T, in 

cases of dysfunction of the central nervous system, both 

sympathetic and vagal activation of its departments with 

corresponding changes in tremorogenesis is observed [17]. 

It is known that the cells of the striatum are similar to 

neurons of the vegetative type [21,22], when irritated, the body 

changes blood pressure, thermoregulation processes, etc. 

Unilateral thalamo-striatal-hyperthermic syndrome is 

described. 

An important structural and functional union of 

striopallidary and vegetative systems is the body of Luys. Its 

connections with the pale globus (tractus pallidohypothalamicus), 

striatum, substantia nigra (tractus hypothalamicus descendens), 

segmental vegetative apparatus, etc. have been studied. [14,23]. 

Structural commonality of the striopallidary and limbic 

systems - development from the anterior brain bubble, the presence 

of single histological formations; the functional inclusion of the 

reticular formation (RF) of the upper brain stem in the LRK and 

the vegetative accompaniment of the motor act may explain the 

frequency of the birth of tremulous hyperkinesis with dysfunction 

of non-specific systems [7]. At the same time, a number of known 

neuropsychological disorders can be explained by the direct 

involvement of the basal ganglia in cognitive disorders and 

affective processes [24]. 

It has been shown that the activation of the RF, especially 

its part near the tractus rubrospinalis, contributes to its 

development and strengthening [25]. A similar condition is formed 

when the hypothalamus nuclei are irritated, which affect the 

activity of gamma neurons of the anterior horns of the spinal cord 

[18,26]. In addition, tremorogenesis is affected by suprasegmental 

control, nuclei of the thalamus opticus, hyperexcessive 

thalamocortical synchronizing influences, as well as cortical effects 

on peripheral autonomic structures (including through the 

striatum). 

Indicated for the role of the cerebellum in the regulation of 

autonomic, sensory functions, emotions [14,27], as well as in the 

implementation of T [13,28], especially in the case of disruption of 

the cerebellofrontal projections, often with the occurrence of 

cognitive-affective cerebellar syndrome [26, 29] (with damage to 

mainly middle structures - the so-called "limbic cerebellum") with 

pronounced vegetative accompaniment. 

It is also necessary to take into account the participation of 

the sympathetic nervous system in the vegetative support of the 

striated muscles [22]. 

In our opinion, it is necessary to pay more attention not to 

the morphological substrate T, but to violations of metabolic 

processes, primarily to neurotransmitter imbalance in the form of a 

relative excess of catecholamines, histamine, a lack of serotonin, 

glycine and other neurotransmitters [22,29,30,31,32]. In some 

works, the occurrence of T is associated with an increase in 

adrenergic and possibly GABAergic neurotransmission [33]. 

Increased sensitivity to acetylcholine of damaged brain 

structures responsible for tremorogenesis was noted [34,35]. 

Our experimental studies, devoted to the influence of 

monoaminergic neurotransmitters on reserpine-induced T in rats, 

confirm their active participation in tremorogenesis and autonomic 

dysfunctions. Suppression of the activity of serotonin, dopamine, 

and adrenergic neurotransmission leads to preservation or 

strengthening of the generalization and amplitude of T. When 

activating the neurotransmitter systems listed above, the expression 

of T significantly decreased. With serotonic stimulation - by 33.6% 

(p<0.05). Noradrenergic stimulation revealed a more pronounced 

decrease in T (p<0.05) compared to previous indicators. The 

maximum reduction in tremor intensity and amplitude was 

achieved in animals with activation of dopaminergic 

neurotransmission. The obtained data on monoaminergic 

neurotransmission and its role in tremorogenesis have pathogenetic 

connections with the functioning of the central nervous system — 

piloerection, salivation, muscle dystonia, anorexia, etc. (as one of 

the main mediators). In addition to nigrostriatal deficiency, it is 

necessary to take into account the possible mediator imbalance of 

other monoamines. At the same time, the development of new 

schemes for the complex treatment of tremulous hyperkinesias, 

taking into account neurotransmitter disorders, which can be 

corrected through central suprasegmental structures [35,36], is 

gaining considerable relevance. 

Therefore, the imbalance of brain neurotransmitters is the 

biochemical basis of tremor [36,37] and the basis for various 

dysfunctions of the central nervous system. It is fully manifested in 

FT with labile characteristics of changes in autonomic regulation. 

The fact of sudden development of T in conditions of emotional 

excitement, anxiety, fatigue, hypothermia when drinking alcohol, 

abstinence with pronounced vegetative-vascular accompaniment 

and vice versa is known [38-43]. 

Postencephalic T is often accompanied by thalamic pains 

and autonomic symptoms [38,39]. With essential T, anxiety may 

be associated with hyperactivation of the noradrenergic system 

[35,36]. 
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In angioneurology, at the initial manifestations of chronic 

brain ischemia, T is the main or only symptom of motor disorders 

[44,45]. 

Diagnostics. We conducted a hardware study of tremulous 

hyperkinesis in 76 patients with cerebral angiodystonia and chronic 

brain ischemia with autonomic dysfunctions. The influence of 

vegetative changes on the characteristics of T was noted. An 

increase in the integrative tremographic index gives reason to think 

about the growth of maladaptive tendencies of motor components 

as a result of the transition from functional disorders of the central 

nervous system to organic ones [43,46]. 

The occurrence and some characteristics of T in acute 

hypoxic, toxic, hypertensive encephalopathies, dyscirculation in 

the vertebrobasilar pool, vertebral artery syndrome are described 

[12,19,22,42,43,47]. 

In psychovegetative movement disorders, T is 

accompanied by pronounced emotional and affective 

manifestations. At the same time, it is necessary to adequately 

evaluate both the characteristics of hyperkinesis and the syndromic 

environment to exclude organic suffering [48,49]. In fact, such 

manifestations are often classified as unclassified tremor 

syndromes. 

In neurophysiology, tremorography is widely used for 

diagnosing neurovegetative disorders, studying the mobility of 

nervous processes that characterize the functional state of the 

motor analyzer in the process of maladaptation. 

Small-amplitude T is the most frequent sign of autonomic 

regulation disorders [50]. The so-called emotional T with 

pronounced lability of the central nervous system has been 

described [22,51]. With vegetative crises, fear, anxiety, combined 

with cardialgias, chill-like T is registered. Fatigue, hypothermia, 

emotional excitement increase FT. It is known that tremor can 

occur as a side effect when taking antidepressants, especially 

tricyclics [12,52], sympathomimetics (phenamine), xanthines 

(caffeine, theophylline, euphylline), metoclopramide, 

bronchodilators, synthetic thyroid hormones, cytostatics, 

immunosuppressants, antidepressants, estrogen compounds [29,52] 

and others. Moreover, the intensity of T sharply increases with the 

combined use of catecholamines (including amphetamine) [52], 

neuroleptics, valproates, dopaminergic agents, levodopa, 

psychostimulants, glucocorticoids, hypoglycemic drugs, 

butyrophenones, phenothiazines (especially in combination with 

tricyclic antidepressants), lithium drugs and others [29]. The 

development of T in metabolic disorders has been shown - in 

conditions of hypoglycemia, thyroid dysfunction, withdrawal of 

alcohol, drugs, benzodiazepines, intoxication with salts of heavy 

metals (mercury, arsenic, lead, bismuth), carbon monoxide [52-54]. 

A number of chemicals and pharmacological drugs cause 

pathological variants of trembling hyperkinesis: rest T can be 

provoked by neuroleptics and other drugs that block dopamine 

receptors, manganese [12], chronic carbon disulfide poisoning; T 

action occurs with alcoholism, alcohol withdrawal, thyrotoxicosis, 

valproate overdose [29,30,55-57]. 

Developed ways of correction 

The use of complex electropharmacological correction of 

autonomic dysfunctions, including direct effects on the 

suprasegmental apparatus of the autonomic dysfunctions (Patent of 

Ukraine No. 88797) recorded the alignment and stabilization of the 

average values of tremometric characteristics. Their reduction 

correlated with the sympatholytic effect of the proposed therapy - 

sympathicotonia (Р<0.05); sufficient vegetative support and 

satisfactory adaptation (Р<0.05); the elimination of crises during 

the paroxysmal course of vegetative dysfunctions was observed. 

Also, T correction was performed in 40 people who 

suffered a craniocerebral injury by direct influence on 

suprasegmental structures with a vegetative stabilizing purpose 

using the method of endonasal administration of ethyl methyl 

hydroperidine succinate 2.5% solution. When using the proposed 

treatment complex in the main group, the changes were maximal 

(Р<0.05). At the same time, this kind of positive changes occurred 

in the majority of people with initial sympathicotonia (90.0%), 

eutonia (50.0%) and a minimal effect in vagotonia (12.0%) 

(р<0.05). This circumstance once again confirms the sympatholytic 

effect and direct influence on tremorogenesis mainly caused by 

vegetative-vascular disorders, which are characteristic in the 

remote period of TBI [58]. 

It is known that one of the early syndromes in vascular 

pathology is movement disorders in the form of T. 101 patients 

with chronic brain ischemia and vegetative dystonia syndrome 

were examined. It has been proven that the severity of this kind of 

motor disorders depends on the state of the central nervous system, 

especially against the background of sympathotonic influence.A 

combination of antioxidants and nootropic drugs was used 

(hamalate B6, endonasal electrophoresis with a 2.5% solution of 

ethyl methylhydroxypyridine succinate, and then its oral use, 

which made it possible to reduce or eliminate subjective 

experiences, normalize sympatho-parasympathetic connections, 

comorbid psycho-emotional, cognitive disorders, to achieve the 

adequacy of the functioning of cerebral hemodynamics and to 

improve its full perfusion, as well as to inhibit the realization of 

hyperkinetic manifestations in both studied groups [59]. It is 

advisable to additionally apply low-intensity transcerebral 

magnetic stimulation of the prefrontal and motor cortex of the 

brain of the dominant hemisphere in this type of T in cerebral 

angiodystonias [60 ]. 

The data of clinical observations of adolescents with 

autonomic disorders and associated tremulous hyperkinesis are 

given. Aminophenylbutyric acid (phenibut) was used for their 

correction. Under the influence of therapy, the general clinical 

condition of the patients, cerebral hemodynamics, psychometric 

tests, "vegetative portrait" significantly improved, hyperkinetic 

syndrome stopped, including increased FT. According to the 

authors, the inclusion of aminophenylbutyric acid is 

pathogenetically justified, because provided a vegetotropic, 

sympatholytic, adaptogenic effect, as well as an antiparoxysmal 

effect similar to tranquilizers for vegetative crises. According to 

the authors, phenibut is a stimulant of dopamine production, 

enhances dopaminergic neurotransmission, which is facilitated by 

the presence of β-phenylethylalanine in the molecule of the drug, a 

modulator of the mediator function [61]. In addition, improvement 

of the "feedback" mechanism in cortical-subcortical neuronal 

projections and increased activity of pallidum-striatal, limbic-

reticular and brain stem structures is accompanied by the 

elimination of psycho-emotional manifestations of their crisis 

course, which affect the occurrence and maintenance of tremor [5]. 
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Taking into account that T is one of the leading signs of 

vegetative dysfunctions, a therapeutic complex developed by us 

including nicergoline, endonasal electrophoresis of ethyl 

methylhydroperidine succinate followed by its oral administration, 

sertraline, a complex of balanced vitamins of group B, β-

adrenoblockers (propranolol) was used for its correction and 

sedative drug of plant origin. It is shown that, in addition to the 

objectification of autonomic dysfunctions with the help of T 

registration, the latter is associated with a violation of vascular 

regulation, blood circulation, as well as functional maladaptation of 

the body in similar conditions. Under the influence of the 

developed original T treatment complex, an improvement in 

metabolism, severity of biochemical and neurotransmitter 

processes, as well as blood circulation in the responsible structures 

of the central nervous system was noted. Mutual potential 

vegetative stabilizing and anti-stress effects accompanied by the 

elimination of manifestations of psychovegetative dysfunctions 

affecting the occurrence and maintenance of tremor [62,63]. 

A similar therapeutic complex was used in the treatment of 

patients with a tremor-rigid form of post-traumatic parkinsonian 

syndrome, we used an original medication method in combination 

with physiotherapeutic procedures. The obtained results indicate 

the pathogenetic effectiveness of the therapy [64]. 

Discussion 

Based on the above T is often a sign of impaired autonomic 

regulation or is associated with certain structures of the central 

nervous system. Therefore, the commonality of multilevel 

provision of vegetative regulation of T, involvement of the same 

structural and functional formations of the CNS, and even the 

occurrence of T as a sign of impaired vegetative regulation dictates 

the need for further study of tremulous hyperkinesis in 

neurovegetology. 

The obtained information makes it possible to objectively 

assess the balance of the vegetative supply of T and reveal the 

degree of involvement of the formations of the nervous system in 

the pathological process in various diseases of the motor sphere, 

which is necessary for the diagnosis of a number of diseases, 

prognosis and adequate pathogenetically justified correction. 

References 

1.  Louis ED, Ferreira JJ. How common is the most common adult 

movement disorder? Update on the worldwide prevalence of 

essential tremor. Movement Disorders. 2010;25(5): 534–541. 

https://doi.org/10.1002/mds.22838 

2. Simões RM, Constantino A, Gibadullina E, Houghton D, Louis 

ED, Litvan I. Examining the motor phenotype of patients with both 

essential tremor and Parkinson’s disease. Tremor Other Hyperkinet 

Mov (NY). 2012;2 pii: tre-02–47-149–3. doi: 10.7916/D8CN72N0 

3. Bain PG. Parkinsonism and related disorders. Tremor. 

Parkinsonism Relat Disord. 2007; 13 (Suppl 3): S369-74. 

4.  Kosmowska B, Wardas J. The pathophysiology and treatment 

of essential tremor: The role of adenosine and dopamine receptors 

in animal models. Biomolecules. 2021;11(12):1813. doi: 

10.3390/biom11121813. 

5.  Cersonsky TEK, Kellner S, Chapman S, Huey ED, Louis ED, 

Cosentino S. Profiles of normal cognition in essential tremor. J Int 

Neuropsychol Soc. 2020;26(2):197-209. doi: 

10.1017/S1355617719001140. 

6. Ortiz GG, Gonzalez-Usigli H, Pacheco-Moises FP, Mireles-

Ramirez MA, Sanchez-Lopez AL, Torres-Sanchez ED., et al. 

Physiology and pathology of neuroimmunology: the role of 

inflammation in Parkinson's disease [Internet]. Physiology and 

pathology of immunology. InTech; 2017. Available at: 

http://dx.doi.org/10.5772/intech).  

7.  Benito-Len J, Lapea-Motilva J, Ghosh R, Gimnez de Bjar V, 

Benito-Rodrguez CM, Bermejo-Pareja F. Essential tremor and 

mortality in older adults: The role of word recall, a measure of 

episodic memory, in a 23-year follow-up study. J Clin Med. 

2025;14(4):1160. doi: 10.3390/jcm14041160. 

8. Ni Z, Pinto AD, Lang AE, Chen R.Involvement of the 

cerebellothalamocortical pathway in Parkinson disease. Ann 

Neurol. 2010 Dec;68(6):816-24. doi: 10.1002/ana.22221. 

9. Hallett M. Tremor: pathophysiology. Parkinsonism Relat 

Disord. 2014 Jan;20 Suppl 1:S118-22. doi: 10.1016/S1353-

8020(13)70029-4. 

10. Timmer J, Lauk M, Pfleger W. Cross-spectral analysis of 

physiological tremor and muscle activity. Theory and application 

to unsynchronized electromyogram. Biol. cybern. 1998; 78: 349-57 

11. Deuschl G., Raethjen J., Lindemann M., Krack P. The 

pathophysiology of tremor. Muscle and Nerve 2001; 24: 716—35. 

12. Louis ED. Essential tremor: a nuanced approach to the clinical 

features. Pract Neurol. 2019 Oct;19(5):389-398. doi: 

10.1136/practneurol-2018-002183.  

13. Louis ED. Tremor. Continuum (Minnip Minnesota). 2019 

August; 25(4): 959-975. doi: 10.1212/CON.0000000000000748. 

PMID: 31356289. 

14. Smaga S.Tremor. Am Fam Physician. 2003 Oct 15;68(8):1545-

52. PMID: 14596441  

15. Manual of neurologic therapeutics / Ed. by Martin A. Samuels. 

— Boston; New York; London: Litle, Broun and Co, 1995. — 635 

p. 

16. Nassar MKh, Tageldin EA, Ragab OA. Assess the state of the 

autonomic nervous system in patients with essential tremor. Egypt 

J Neurol Psychiatry Neurosurg. 2023;59: 156.  

https://doi.org/10.1186/s41983-023-00754-z 

17. Rekik А, Nasri А, Kachem І, Garguri А, Ben Djebara М, 

Guider A.  Autonomic dysfunction in patients with essential 

tremor. WCN19-1385 Journal of the Neurological Sciences 405S 

(2019)104994 Poster Session 3: 275. DOI: 

https://doi.org/10.1016/j.jns.2019.10.1332. 

18. Prasad S, Shah A, Bhalsing KS, Kumar KJ, Saini J, 

Ingalhalikar M, et al. Abnormal hippocampal subfields are 

associated with cognitive impairment in essential tremor. J Neural 

Transm (Vienna). 2019;126(5):597-606. doi: 10.1007/s00702-019-

01992-3. 

19.  Kim JS, Song IU, Shim YS, Park JW, Yoo JY, Kim YI, et al. 

Impact of tremor severity on cognition in elderly patients with 

essential tremor. Neurocase. 2010;16(1):50-8. doi: 

10.1080/13554790903193216. 

https://doi.org/10.1002/mds.22838
http://dx.doi.org/10.5772/intech
https://pubmed.ncbi.nlm.nih.gov/21194152/
https://pubmed.ncbi.nlm.nih.gov/21194152/
https://pubmed.ncbi.nlm.nih.gov/24262161/
https://pubmed.ncbi.nlm.nih.gov/31273079/
https://pubmed.ncbi.nlm.nih.gov/31273079/
https://pubmed.ncbi.nlm.nih.gov/14596441/
https://doi.org/10.1186/s41983-023-00754-z
https://doi.org/10.1016/j.jns.2019.10.1332.


 ISAR J Med Pharm Sci; Vol-3, Iss-11, 2025 

 

5 
 

20.  Louis ED. Diagnosis and Management of Tremor. Continuum 

(Minneap Minn). 2016 Aug;22(4 Movement Disorders):1143-58. 

doi: 10.1212/CON.0000000000000346.PMID: 27495202  

21. Loewy AD, Spyer K.M. (eds.) Central Regulation of 

Autonomic Functions (New York, NY, 1990; online edn, Oxford 

Academic, 31 Oct. 

2023), https://doi.org/10.1093/oso/9780195051063.001.0001  

22.  McCorry LK. Physiology of the autonomic nervous system. 

Am J Pharm Educ. 2007 Aug 15;71(4):78. doi: 10.5688/aj710478. 

23.  van Dijk JG. Autonomic failure: a textbook of clinical 

disorders of the autonomic nervous system. Brain. 2000; 123: 

1972-1973. 10.1093/brain/123.9.1972. 

24. Tantik Pak A, Otcu H, Sengul HS, Corakci Z, Sengul Y, Alkan 

A. Cognitive and brain micro-structural correlates of alexithymia 

in essential tremor patients. Appl Neuropsychol Adult. 2020 Jul 

11:1-10. Epub ahead of print.. doi: 

10.1080/23279095.2020.1786693 

25. Haubenberger D, Hallett M. Essential Tremor. N. Engl. J. Med. 

2018; 378(19): 1802–1810. 

26.  Rudolph S,  Badura A, Lutzu S,  Pathak SS, Thieme 

A, Verpeut JL, et al.  Cognitive-Affective Functions of the 

Cerebellum. Journal of Neuroscience. 2023, 8 

November; 43 (45):  7554-

7564;   https://doi.org/10.1523/JNEUROSCI.1451-23.2023 

27. Samuels MA, Ropper AH. Samuels's manual of neurologic 

therapeutics. Philadelphia : Wolters Kluwer Health. 2017.  728 p.   

28. Louis ED. Essential tremor: evolving clinicopathological 

concepts in an era of intensive post-mortem enquiry. Lancet 

Neurol. 2010 Jun;9(6):613-22. doi: 10.1016/S1474-

4422(10)70090-9 

29. Pais R, Ruano L, Carvalho OP, Barros H. Global cognitive 

impairment prevalence and incidence in community dwelling older 

adults — a systematic review. Geriatrics (Basel). 2020;5(4):84. 

doi: 10.3390/geriatrics5040084. 

30. Deuschl G, Bain P, Brin M. Consensus statement of the 

Movement Disorder Society on tremor. Movement Disorders. 

1998; 13(Suppl 3), 2-23. https://doi.org/10.1002/mds.870131303 

31. Ondo W. Essential Tremor: What We Can Learn from Current 

Pharmacotherapy. Tremor Other Hyperkinet Mov (NY). 2016 Mar 

4;6:356. doi: 10.7916/D8K35TC3.  

32. Handforth A. Harmaline tremor: underlying mechanisms in a 

potential animal model of essential tremor. Tremor Other 

Hyperkinet Mov (NY). 2012;2:02-92-769-1. doi: 

10.7916/D8TD9W2P.  

33. Elble R, Deuschl G. Tremor. The Neurologist. 2011; 17(6): 

354–362. https://doi.org/10.1097/NRL.0b013e3182363f3e 

34. Govorova TG, Tappakhov AA, Popova TE, Antipina UD. 

Tremor: classification, clinical characteristic. Consilium Medicum. 

2018; 20 (9):95–100. DOI: 10.26442/2075-1753_2018.9.95-100 

35. Mehta H, Haobam R, Usha R, Mohanakumar KP. Evidence for 

the involvement of central serotonergic mechanisms in cholinergic 

tremor induced by tacrine in Balb/c mice. Behav Brain Res. 2005 

Sep 8;163(2):227-36. doi: 10.1016/j.bbr.2005.05.002. PMID: 

15990178. 

36. Dirkx M.F, Bologna M. The pathophysiology of Parkinson's 

disease tremor, Journal of the Neurological Sciences. 2022; 435: 

120196, https://doi.org/10.1016/j.jns.2022.120196 

37.  Bhatia KP, Bain P, Bajaj N, Elble RJ, Hallett M, Louis ED, et 

al.  Consensus Statement on the classification of tremors. 

Movement Disorders, 2018; 33(1), 75–87. 

https://doi.org/10.1002/mds.27121 

 38. Ostrow L, Jessell L, Hurd M, Darrow SM, Cohen D. 

Discontinuation of psychiatric medications: a survey of regular 

users. Psychiatrist Serv. 2017 yr.December;68(12):1232–8. 

https://doi.org/10.1176/appi.ps.201700070 

39. Leta V, Urso D, Batzu L, Lau YH, Mathew D, Boura I, et al.  

Viruses, parkinsonism and Parkinson's disease: the past, present 

and future. J Neural Transm (Vienna). 2022 Sep;129(9):1119-

1132. doi: 10.1007/s00702-022-02536-y.  

40. Blakemore R.L. Stress-evoking emotional stimuli exaggerate 

deficits in motor function in Parkinson’s disease. 

Neuropsychologia. 2018; 112: 66–76. 

https://doi.org/10.1016/j.neuropsychologia.2018.03.006. 

41. Belinsky AV, Devishvili VM, Chernorizov AM, Lobin MA. 

Influence of emotional tension on tremor parameters in the writing 

process. World of Science. Pedagogy and psychology. 2023; 11(1): 

1-12. 28PSMN123.   

42. Cocoros NM, Svensson E, Szépligeti SK.  Long-term risk of 

Parkinson disease following influenza and other infections. Jama 

Neurol. 2021;78(12):1461–1470. 

doi: 10.1001/jamaneurol.2021.3895 

43. Crawford P, Zimmerman EE. Differentiation and diagnosis of 

tremor. Am Fam Physician. 2011 Mar 15;83(6):697-

702.PMID: 21404980        

44.  Stoyanov OM, Vastyanov RS, Myronov OO, Kalashnikov VI , 

Babienko VV, Hruzevskiy OA, Turchin MI. Vegetative system 

pathogenetic role in chronic brain ischemia, cerebral 

hemodynamics disorders and autonomous dysregulation. World of 

Medicine and Biology. 2022; 2 (80): 162-168. DOI     

10.26724/2079-8334-2022-2-80-162-168 

45. Stoyanov O, Kalashnikov V, Vastyanov R, Son A, Kolesnik O, 

Oleinik S. Vegetative disregulation in the pathogenesis of cerebral 

angiodystonia and chronic brain ischemia. INJ [Internet]. 2022 

Sep. 18 [cited 2025 Aug. 18];18(3):19-24. 

https://inj.zaslavsky.com.ua/index.php/journal/article/view/941 

46. Wang X, St George RJ, Bai Q, Tran S, Alty J. New horizons in 

late-onset essential tremor: A pre-cognitive biomarker of 

dementia? Age Ageing. 2022;51(7):afac135. doi: 

10.1093/ageing/afac135. 

47. Filipović Grčić P, Džamonja G, Filipović Grčić A, Dolić K, 

Matijaca M, Titlić M. Regression of Asymmetric Upper Extremity 

Tremor After Liver Transplantation in a Patient With Hepatic 

Encephalopathy: Case Report. Acta Clin Croat. 2018 

Mar;57(1):181-186. doi: 10.20471/acc.2018.57.01.25 

https://pubmed.ncbi.nlm.nih.gov/27495202/
https://doi.org/10.1093/oso/9780195051063.001.0001
https://doi.org/10.1523/JNEUROSCI.1451-23.2023
https://doi.org/10.1002/mds.870131303
https://doi.org/10.1097/NRL.0b013e3182363f3e
https://doi.org/10.1016/j.jns.2022.120196
https://doi.org/10.1002/mds.27121
https://doi.org/10.1176/appi.ps.201700070
https://doi.org/10.1016/j.neuropsychologia.2018.03.006
https://pubmed.ncbi.nlm.nih.gov/21404980/
https://pubmed.ncbi.nlm.nih.gov/21404980/
https://inj.zaslavsky.com.ua/index.php/journal/article/view/941


ISAR J Med Pharm Sci; Vol-3, Iss-11, 2025 
 

6 
 

48.Louis, E. D. Essential tremor: A common disorder of Purkinje 

cells? The Neuroscientist. 2016; 22(6), 540–549. 

https://doi.org/10.1177/1073858415601120 

49. Kim Y, Kim JW. Toxic encephalopathy. Saf Health Work. 

2012 Dec;3(4):243-56. doi: 10.5491/SHAW.2012.3.4.243 

50. Louis ED, Ford B, Bismuth B. Reliability between two 

observers using a protocol for diagnosing essential tremor. Mov 

Disord. 1998;13(2):287-93. doi: 10.1002/mds.870130215. 

51. Pal PK. Guidelines for management of essential tremor. Ann 

Indian Acad Neurol. 2011 Jul;14(Suppl 1):S25-8. doi: 

10.4103/0972-2327.83097. PMID: 21847325; PMCID: 

PMC3152172. 

52. Baizabal-Carvallo JF, Morgan JC, Drug-induced tremor, 

clinical features, diagnostic approach and management, Journal of 

the Neurological Sciences. 2022; 435: 120192, 

https://doi.org/10.1016/j.jns.2022.120192 

53. Shanker V. Essential tremor: diagnosis and management. BMJ. 

2019 Aug 5;366:l4485. doi: 10.1136/bmj.l4485. PMID: 31383632. 

54. Amlang CJ, Trujillo Diaz D, Louis ED.  Essential Tremor as a 

“Waste Basket” Diagnosis: Diagnosing Essential Tremor Remains 

a Challenge. Front. Neurol. 2020; 11:172. doi: 

10.3389/fneur.2020.00172 

55. Pahwa R, Lyons KE.Essential tremor: differential diagnosis 

and current therapy.Am J Med. 2003 Aug 1;115(2):134-42. doi: 

10.1016/s0002-9343(03)00259-6.PMID: 12893400 Review. 

56. Sharma S, Pandey S.Treatment of essential tremor: current 

status. Postgrad Med J. 2020 Feb;96(1132):84-93. doi: 

10.1136/postgradmedj-2019-136647. Epub 2019 Oct 

1.PMID: 31575730 Review. 

57. Abboud H, Ahmed A, Fernandez HH.Essential tremor: 

choosing the right management plan for your patient.Cleve Clin J 

Med. 2011 Dec;78(12):821-8. doi: 

10.3949/ccjm.78a.10178.PMID: 22135272 Review. 

58. Stoyanov OM, Borisenko OA, Kolesnyk OO, Antonenko SO, 

Levchenko O.M., inventors; State Higher Educational Institution 

"Odessa National Medical University", patent owner. Patent for a 

utility model "Method for differentiated treatment of post-

traumatic epilepsy and correction of vegetative dysfunctions" No. 

115748 dated December 11, 2017; Bull. No. 23. 

59. Kolesnik OO.  Clinical and pathogenetic features and 

correction of  hyperkinetic disorders in  vegetative dysfunctions.  

Ukr Visn Psykhonevr. 2020; 28, 1 (102): 6-9.  

https://doi.org/10.36927/20790325-V28-is1-2020-1 

60. Method of treating tremor in cerebral angiodystonia. Patent of 

Ukraine 119911. Stoyanov O.M., Kolesnyk O.O., Mashchenko 

S.S. et al. A 61K 31/00 (2006.01) Bull. No. 2 dated 28.86.2019 

61. Lyons KE, Pahwa R. Pharmacotherapy of essential tremor : an 

overview of existing and upcoming agents. CNS Drugs. 

2008;22(12):1037-45. doi: 10.2165/0023210-200822120-00006  

 62.  Sullivan KL, Hauser RA, Zesiewicz TA. Essential tremor. 

Epidemiology, diagnosis, and treatment. Neurologist. 2004 

Sep;10(5):250-8. doi: 10.1097/01.nrl.0000138736.07840.b2. 

63. Method of treating tremor. Patent of Ukraine 70543. Stoyanov 

O.M., Son A.S., Vastyanov R.S. et al. A 61K 31/00 (2006.01) Bull. 

No. 11 dated 11.06.2012 

64. Grimes DA. Tremor--easily seen but difficult to describe and 

treat. Can J Neurol Sci. 2003 Mar;30 Suppl 1:S59-63. doi: 

10.1017/s0317167100003255. 

 

https://doi.org/10.1177/1073858415601120
https://doi.org/10.1016/j.jns.2022.120192
https://pubmed.ncbi.nlm.nih.gov/12893400/
https://pubmed.ncbi.nlm.nih.gov/12893400/
https://pubmed.ncbi.nlm.nih.gov/31575730/
https://pubmed.ncbi.nlm.nih.gov/31575730/
https://pubmed.ncbi.nlm.nih.gov/22135272/
https://pubmed.ncbi.nlm.nih.gov/22135272/
https://doi.org/10.36927/20790325-V28-is1-2020-1

