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Abstract. The aim is establishing correlations between the papillary-marginal index and immunological indicators
of oral fluid in children with chronic catarrhal gingivitis who live in environmentally polluted areas. In order to solve
the set goals and objectives, a dental examination was carried out in 120 schoolchildren (the main group) from the
cities of Yavoriv and Zhydachiv, Lviv region, which belong to the ecologically polluted region (EZR). The comparison
group consisted of 80 children from the city of Lviv, whose ecological condition was characterized as a «conditionally
clean» region (HCR). The examination was conducted in the key age groups of 7, 12, and 15 years of age in accordance
with WHO recommendations. The papillary-marginal alveolar index (PMA) was used to determine the intensity of
the periodontal inflammatory process. In order to assess the adaptive capabilities of the body and determine the
risk factors for the occurrence of periodontal tissue damage, we investigated the number of leukocytes and the
content of immunoglobulins in the oral fluid of children living in environmentally polluted areas. In addition, a
correlation analysis was conducted between indicators of the immunological status of children’s oral fluid, their age
and place of residence. The obtained results indicate that despite the same trends of increasing values of the PMA
index depending on age in the children of the study groups, the PMA index values were higher in residents of the
ESR than in children living in an ecologically clean region. The study of the immunological status of the oral fluid of
the examined children showed that in children with CHC from both regions of residence, the concentration of IgA,
IgM, IgG decreases with increasing age, and the values obtained in children from ecologically polluted areas were
lower than in children with CHC, which were not adversely affected by the surrounding environment. At the same
time, as a result of the research, it was found that the number of leukocytes in the oral fluid in all age categories
was significantly lower in children with CHC living in an ecologically clean region than in children with CHC who were
exposed to negative impact of the surrounding environment.
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Electromyography (EMG) is an objective method of studying the neuromuscular system by recording the bio-
electrical activity of the nerve and muscle. The primary purpose of our study was to develop and validate an EMG
protocol for the study of masticatory muscles and to determine the normative values of muscle bioelectrical activity
at rest and during functional tests in healthy individuals. We examined 12 healthy individuals aged 18 to 35 with no
complaints from the dentoalveolar pathology, intact dentition, or physiological occlusion. Surface EMG of the mas-
seter and temporalis muscles was performed simultaneously and symmetrically on both sides.

The examination protocol included a study of bioelectrical activity at rest, during teeth clenching, during mouth
opening, during dynamic tests, investigation and of the mandibular reflex in the position with the mouth open and
in the position with slight teeth clenching. The average values of the complex EMG indicators were obtained. The
values of the maximum amplitude of the bioelectrical activity of the masticatory and temporalis muscles at rest and
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during functional loads, the duration of muscle bioelectrical activity decay (activation) during the mandibular reflex
test, the number of chewing movements and the duration of the chewing cycle in different chewing patterns were
calculated. The results are helpful for comparison with similar indicators in patients with dentoalveolar pathology.
The priority of the approach to the study of normality and pathology justifies the search for new methods of early
diagnosis, as well as methods of prevention and treatment of patients with MLD of TMJ.

Key words: temporomandibular joint, electromyography, muscle function, mandibular reflex.

Connection of the publication with planned re-
search works.

The study is a fragment of the planned research topic
of the Department of Dentistry of the Institute of Post-
graduate Education of the Bogomolets National Medical
University, «Scientific substantiation of early diagnosis
of generalised periodontal diseases of chronic and acute
course», state registration number 0118U100471.

Introduction.

The neuromuscular system is a structurally and
functionally connected system of skeletal muscles and
nerves. It is known that the human neuromuscular sys-
tem is susceptible to various physiological and patho-
logical conditions occurring in the body [1].

A coordinated muscle function is the timely relax-
ation of antagonist muscles during the contraction of
agonist muscles. Functional changes in the facial mus-
cles (changes in tone, painful myofascial syndromes) re-
sult in a disruption of their synchronised function. It is
crucial in planning implantation, orthopaedic and orth-
odontic treatment [2].

The main cause of facial pain is occlusal-muscular
pain/dysfunction, which affects the relationship be-
tween the temporomandibular joint (TMJ) and the oc-
clusal contacts. Emotional stress stimulates muscle hy-
percontraction, which leads to the overloading of the
teeth and supporting structures of the TMJ, and uncoor-
dinated muscle contraction during teeth clenching cre-
ates a pull on the articular disc [3].

Myofascial pain is one of the most common causes
of TMJ musculo-articular dysfunction (TMJ MIJD), affect-
ing 85% of the general population over the course of
a lifetime with an overall prevalence of approximately
46% [4, 5].

The cause of the painful form of TMJ MID is muscle
spasm, with trigger points (TP) forming in the area of
painful muscle thickening. There are two mechanisms of
local spasm formation. According to the first one, dur-
ing stress, anxiety or depression, central mechanisms
of muscle spasm formation are triggered. In this case,
muscle tension is realised through the cortico-nuclear-
muscle pathway. According to the second mechanism,
a reflex muscle spasm occurs in the presence of chronic
dentoalveolar diseases and acute changes in occlusal
relationships [6].

An objective confirmation of the presence of dis-
orders provoked by occlusal trauma is a change in the
bioelectrical activity of the masticatory muscles. To
study the function of the neuromuscular system and as-
sess the coordinated muscle activity and synchronous
muscle function in TMJ MJD, one of the most reliable
ways to diagnose and monitor the effectiveness of treat-
ment is to perform surface (global) electromyography
(EMG) with simultaneous, symmetrical recording of the
myogram of the masticatory and temporalis muscles
[7,8,9].

Surface EMG is widely used as a non-invasive meth-
od for assessing the peripheral neuromotor apparatus
and coordination of the maxillofacial muscles in patients
with TMJ MID, as well as for analysing the electrophysi-
ological behaviour of muscles [10]. As emphasised by T.
Kostiuk, EMG is the most objective and reliable method
of assessing muscle function by determining its electri-
cal potentials, which makes it possible to assess the de-
gree and duration of muscle activity. The advantages of
using EMG include ease of use, accessibility, cost-effec-
tiveness, and non-invasiveness [11].

Ramfjord and Ash demonstrated EMG signs of «de-
creased muscle activity and harmonisation of muscle
action» after eliminating the effect of occlusion on the
position of the articular heads and disrupting the ste-

)

Figure 1 — Performing a surface (global) EMG
of the masticatory muscles.

Cerebral cortex
(pyramidal cells)
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(motor mucleus of the
trigeminal nerve)
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branch of the T
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Figure 2 — Diagram of the cortico-nuclear-muscular pathway.
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reotypical muscular guidance of the man-
dible into the usual occlusion [12].

However, there is a lack of data in the
literature covering the surface EMG pa-
rameters of the masticatory muscles in
healthy people. These are used to clarify
topical diagnoses and objectify pathologi-
cal or recovery processes. Therefore, the
study of EMG parameters of the masti-
catory muscles in healthy individuals re-
mains relevant at present.

The aim of the study.

To develop and substantiate the proto-
col for EMG examination of the masticato-
ry muscles and to determine the average
values of muscle bioelectrical activity at
rest and during functional tests in healthy
people.

Object and research methods.

We studied 12 healthy people aged 18
to 35 with no complaints from the dento-
alveolar system, intact dentition and phys-
iological bite forms. The examination was
performed on a multifunctional computer
complex, Neuro-MVP «Neuro-EMG-Mi-
cro», manufactured by UKRMEDSPECTOR,
Ukraine. Surface EMG of the masseter and
temporalis muscles were conducted si-
multaneously and symmetrically on both
sides. During the examination, the patient
was in a comfortable reclining position
with the muscles of the extremities, upper
arm, neck and face maximally relaxed
(fig. 1).

The examination protocol included an
examination of bioelectrical activity (BEA)
at rest, with teeth clenching, with mouth
opening, with mandibular forward, with
mandibular forward to the right, with
mandibular forward to the left, with ran-
dom chewing, with a given chewing on
the right side, with a given chewing on the
left side, examination of the mandibular
reflex in the open-mouthed position and
in the position with slight teeth clenching.

Informed consent was obtained from
the patients for the study.

Research results and their discussion.

For a correct understanding of the
main indicators and results of EMG stud-
ies, a dental clinician needs to fully under-
stand the elements of the organisation of
the human neuromotor system and the
electrophysiological processes that occur
in it.

The neuromotor system, which en-
sures muscle activity, is realised through
two nerve cells (motoneurons). The body
of the first motor neuron (pyramidal
cell) is located in the cerebral cortex. It is
where the movement that a person con-
sciously performs is «born». In the same
way, the «origin of movement» can occur
in the cortex unconsciously during emo-
tional tension, stress, and depression.
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Figure 3 — An example of EMG of the masticatory muscles in a healthy 28-year-old man.
1k — m. masseter dex., 2k m. masseter sin. 3k m. temporalis dex. 4k m. temporalis sin.
A - rest, B — teeth clenching, C — mouth opening, D — mandibular forward movement,

E — mandibular displacement to the right, F — mandibular displacement to the left,
G - random chewing (hazelnuts), H — set chewing on the right side (hazelnuts), | - set
chewing on the left side (hazelnuts), J — mandibular reflex (with relaxed muscles),
K — mandibular reflex (with tense muscles).
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Diagram — Mandibular r

(depending on the nature of the reflex muscle response)

eflex

rophy. During local irritation of the
dentoalveolar system (inflamma-

Mandibular (myostatic reflex) — the
mechanism of the reflex is muscle
contraction in response to its stretching

starting position — jaws open

irritation (light blow) with a neurological
hammer on the midline of the chin

response — muscle contraction (closing of
the dentition)

biological significance of the reflex—a
protective reaction of the muscle against
overstretching

Mandibular reflex — the mechanism of
the reflex is to relax the muscle during

contraction

starting position —jaws closed

irritation (light blow) with a neurological
hammer on the midline of the chin

response — muscle relaxation (opening of the

dentition)

biological significance of the reflex—a
protective muscle reaction against injury to
the sensitive TMJ and occlusive damage

tory, dysfunctional and degenera-
tive processes), a reflex increase
in muscle tone occurs. This reflex
is implemented through the nuclei
of the cranial nerves without the
intervention of the cerebral cortex
[13] (fig. 2).

The mandibular reflex is stud-
ied to assess the reflex muscle
response. As is well known, man-
dibular movements and mastica-
tory muscle activity are measured
to determine whether the reflexes

Table 1 — Maximum amplitude of muscle

activity

of the masticatory muscles in healthy people (n=12)
at rest and during functional loads

Indicator | M6
EMG, rest (maximum amplitude), pv
m. masseter dex. 58,6+41,4
m. masseter sin. 59,8+39,5
m. temporalis dex. 51,2+20,1
m. temporalis sin. 52+13,2
EMG, compression (maximum amplitude), pv
m. masseter dex. 818+598,9
m. masseter sin. 731,8+569
m. temporalis dex. 1036,4+558,6
m. temporalis sin. 1135,6+700,2
EMG, random chewing (maximum amplitude), pv
m. masseter dex. 1332,4+657,7
m. masseter sin. 1365,6+498,4
m. temporalis dex. 1598+419,6
m. temporalis sin. 1808,8+349,1
EMG, mouth opening (maximum amplitude), pv

m. masseter dex. 8021742,1
m. masseter sin. 794,8+609,9
m. temporalis dex. 141+63,9
m. temporalis sin. 108,4+13,1

EMG, mandibular forward movement (maximum amplitude), pv
m. masseter dex. 462+305,2
m. masseter sin. 585+398,6
m. temporalis dex. 158,682
m. temporalis sin. 132424
EMG, mandibular extension to the right side (maximum amplitude), pv
m. masseter dex 564,6+782,2
m. masseter sin 296,2+98,9
m. temporalis dex. 155+116,9
m. temporalis sin. 120,8+69,2
EMG, mandibular extension to the left side (maximum amplitude), pv
m. masseter dex 257,6174,8
m. masseter sin 714,2+463
m. temporalis dex. 93,2+20,2
m. temporalis sin. 226,4+101,1

Damage to the first motor neuron leads to central pa-
resis (pyramidal insufficiency). The body of the second
motor neuron is located in the motor nuclei of the cra-

nial nerves: trigeminal (nervus trigeminus), facia

vus facialis), lingual (nervus glossopharyngeus), and hy-
poglossal (nervus hypoglossus). Damage to the second

motor neuron leads to peripheral paresis and mus

| (ner-

cle at-

contribute to maintaining the jaw
position during locomotion [14].

The mandibular reflex can be elicited in two
ways, which have different physiological mecha-
nisms (diagram).

In the first variant, tapping with a neurological
hammer on the midline of the chin is performed
with the jaw dropped. The reflex leads to the clo-
sure of the dentition. A short-term burst of muscle
activity is recorded on the EMG (fig. 3, J). In the
second variant, tapping the chin with a neuro-
logical hammer is performed with the jaws closed.
The reflex causes the dentition to open. A short-
term cessation of muscle activity (the period of
«silence») is recorded on the EMG (fig. 3, K).

In TMJ MID, reflex inhibition of muscle activ-
ity occurs in the masticatory muscles. An increase
in the duration of this inhibition may indicate a
disruption of the reflex activity of the masticatory
muscles. The biological significance of this pro-
tective reflex is that it is a reflex muscle response
aimed at eliminating the damaging agent and pro-
tecting the body from its effects (fig. 3).

The basis for the developed method of EMG
of masticatory muscles was taken from the exist-
ing methods presented in the literature. The au-
thors propose to perform EMG of the muscles in
the resting phase, teeth clenching, chewing, and
mouth opening. Less data is available on muscle
function during jaw forward and lateral move-
ment [15]. There are few references to the study
of the mandibular reflex, but there are almost no
normative values. In order to study muscle func-
tion in different functional states, we chose the
following tests:

1) Investigation of the maximum amplitude of
EMG activity at rest, during teeth clenching, dur-
ing mouth opening, during forward and lateral
movement of the mandible and during chewing
(fig. 3A,B,C,D,F, G, H,1).

2) Number of chewing movements in one

chewing cycle during random chewing and during a
given chewing to the right and left sides (fig. 3 G, H, I).
3) Duration of the chewing cycle during free chewing
and during the set chewing on the right and left sides
(fig. 3G, H, 1).
4) Duration of reflex inhibition of masticatory muscle
activity (mandibular reflex) (fig. 3 K).
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Table 2 — Number of chewing movements and dura-
tion of the chewing cycle in healthy subjects (n-12)

Table 3 — Duration of the mandibular reflex in
healthy people (n=12)

during chewing of 1 standard nut (hazelnut) at EMG, mandibular_reflex_(EMG_in_ms) M6
random, chewing on the right and left sides m. masseter dex 50420
Number of chewing movements (NCM) m. masseter sin 5020
and chewi le duration (CCD i ;
wing cycle duration (CCD) m. temporalis dex. 50420

NCM_RC 17,844,1 m. temporalis sin. 50+20
CCD_RC_s; ' 13,6134 Mandibular myostatic_reflex (in_ms)
NCM_C on the rlght 18,2+2,8 m. masseter dex 3445,5
CCD_C on the right 14,4+3,4 m. masseter sin 3445,5
NCM_C_ on the left 17,845,1 ] ) - -
CCD Con the left 14 6432 ing cycle during random chewing and chewing on one

5) Duration of reflex excitation of masticatory mus-
cle activity (myostatic reflex) (fig. 3 J).

In a relaxed position, the muscles often retain a spe-
cific muscle tone. When performing movements with
the mandible, the facial muscles are activated, primarily
the masseter and temporalis muscles. The work of the
muscles is accompanied by electrical activity, which is
recorded by electromyographic sensors. The more tense
the muscle, the greater the amplitude of the recorded
electrical activity. Table 1 shows the mean values and
standard deviation of the maximum amplitude of EMG
activity of the masticatory muscles at rest and during
various functional tests.

Chewing requires a certain number of chewing
movements and a certain amount of time to achieve
the result of effective chewing. The chewing cycle lasts
from the beginning of the chewing motion to the first
swallow. In pathology, the number of chewing move-
ments and the time of the chewing cycle may vary. Table
2 shows the data obtained on the number of chewing
movements in one cycle and the duration of the chew-

and the other side.

A light blow to the chin with a hammer while the
masseter muscles are relaxed results in a reflex short-
term contraction. If you hit the chin with a hammer
while the masticatory muscles are tense, on the con-
trary, their reflex short-term relaxation occurs (fig. 3 J
and K). Theoretically, the duration of reflex changes in
muscle tone will vary with musculoskeletal dysfunction.
Table 3 shows the obtained indicators of the duration
of reflex inhibition and reflex excitation of masticatory
muscle activity in response to a neurological hammer
blow to the chin.

Conclusions.

The protocols of electromyographic studies have
been developed. Average values of bioelectrical activity
of muscles at rest and during functional tests in healthy
people have been established.

Prospects for further research.

The data obtained may be helpful in further studies
and comparisons with similar indicators in patients with
dentoalveolar pathology.
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ENEKTPOMIOIPA®IA B AOCNIAXEHHI ®YHKLIOHA/IbHOIO CTAHY
XYBANIbHUX M’A3IB Y 340POBUX NIOAEN

"HauioHanbHUit meguuHKiA yHiBepcuTeT imeHi 0.0. boromonbuga (m. Kuis, YkpaiHa)
2TOB “MepgrapaHT” (M. Kuis, YKpaiHa)
3TOB “ML, “LieHTp HelipogiarHocTuKKn” (m. Kuis, YKkpaiHa)
larisabp73@gmail.com

Enekmpomiozpagpia (EMT) — 06’ekmusHuli mMemoo 0ocniomeHHs Helipom’a3080i cucmemu WASIxoM peecmpauii
bioenekmpu4Hoi akmueHocmi Hepea ma m’a3a. OCHOBHOK Memor HAWo020 00CAiOHeHHA 6yno po3pobaeHHS
ma obrpyHmMyeaHHa npomokosny EMI-00cnioneHHa HysanbHUx M’A3i8 ma 8U3HAYEHHA HOPMAMUBHUX 3HAYeHb
bioenekmpu4Hoi akmueHOCMi M’si3ie 8 cMaHi CroKo ma Mnid Yac yHKUYioHanbHUX pob y 30oposux arodel.
O6cmexceHo 12 300posux ocib gikom 8i0 18 0o 35 pokis, AKi He marome cKkapz 3 b6oKy 3yboujenenHoi cucmemu,
Marome iHmakmHi 3y6Hi padu ma gizionoziyHi gpopmu npukxycy. lNposodunack nosepxHesa EMI enacHe #ys8asnbHUX
ma cKkpoHesux M’A3i8 0OHOYACHO Ma CUMempPUYHO 3 060X CMOPIH.

lpomokon obcmexeHHA B8KAYa8: 00CAIOHEeHHA bioeneKkmpu4yHoi aKMuUeHOCMIi 8 CrIOKOI, Mpu CMUCKAHHI
3ybis, npu 8iOKpuUBAHHI poma, npu OUHAMIYHUX pobax, 00CAIOMEHHA MAHOUBYAAPHO20 PedeKCcy 8 NoMOMEHHI 3
MPUBIOKPUMUM POMOM MA 8 MOAI0HEHHI 3 1e2KUM CMUCHEeHHAM 3y6is. OmpumMaHi cepedHi 3Ha4eHHs Komraekcy EMI
MOKA3HUKiIB. BupaxysaHi 3HaYeHHA MAKCUMAAbHOI amnaimyou bioesneKmpuyHoi aKmueHOCMIi 8/1GCHe Hy8asbHUX
ma CKpoHesux M’si3ie 8 CIOKOI ma npu gyHKYiOHAAbHUX HOBAHMAMEHHAX, mMpusasaicme 3amyxaHHAa (akmueayii)
bioenekmpu4Hoi akmueHocmi M’s3ie nNpu mecmysaHHi MaHOUBYAAPHO20 peprieKcy, KinbKicmos XyeasnabHUX pyXie
ma mpusasnicme }y8anbHO20 UUKAY MpuU Pi3HUX 8apiaHmMax #yeaHHsA. Pe3ynbmamu KopucHi 0114 NopieHAHHI 3
QHA/02[YHUMU MOKA3HUKaMU y nayieHmis 3 namosoeieto 3ybowenenHo2o anapama. lpiopumemHicmes nioxody
00 8UBYEHHA HOPMU i Namosoeii 06rpyHMoBye NOWyK Ho8UX Memooie PaHHbOI 0ia2HOCMUKU, d MAKoXC crnocobis
npoginakmuku i nikyeaHHA nayieHmis 3 MC/ CHLLC.

Kntouoei cnoea: cKkpoHeso-HUXHboWwenenHuli cyenob, enekmpomiozpadpis, M’4308a ¢yHKYif, MaHOUBYAAPHUL
pednekxc.
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38’A30K ny6niKauii 3 N1aHOBMMMU HAayKOBO-40CAIA-
HUMU poboTamu.

[ocnigkeHHA € dparmeHTOM NAaHOBOI HAYKOBO-A0-
cnigHoi Temn Kadeapu ctomatonorii IHCTUTYTy nichsan-
NAOMHOI OCBITU HauioHanbHOro meagun4yHOro yHiBepcu-
TeTy imeHi 0.0. boromonbua “HaykoBe 06rpyHTYBaHHA
PaHHbOI AiarHOCTMKU reHepani3oBaHUX 3axBOPHOBaHb
napofoHTa XPOHiYHOro Ta 3arocTpeHoro nepebiry», Ne
nepxpeectpauii 0118U100471.

Bcryn.

HepBoBO-M'A30Ba cMcTeMa € CTPYKTYPHO i GyHKLio-
HaNbHO MOEAHAHOK CUCTEMOIO CKeNleTHUX M'A3iB i He-
pBiB. Bigomo, o HepBOBO-M’'A30Ba CMCTEMA /IIOANHU
OYXKe YyTInBa A0 Pi3HUX PisionoriyHmMx Ta NaToNoriyHnx
CTaHiB, WO BiabyBatoTbcA B opraHiami [1].

KoopguHoBaHa m’sa3oBa ¢yHKUiA — Le CBOEYacHe
po3cnabsieHHA M'A3iB aHTAroHiICTIB MNiJ, Yac CKOPOYEHHSA
M’A3iB aroHicTie. Mpu GyHKLiOHaNbHUX 3MiHax M’A3iB
nanus (3miHa ToHycy, 6onboBi miodacuianbHi cMHApO-
MW) BMHMKAE NOPYLIEHHA CUHXPOHHOI iXx poboTu. Lie €
BUPiWaNbHMM GAKTOPOM MPU NJIaHyBaHHI imnaaHTauji,
opTONeAMYHOro Ta OPTOAOHTUYHOTO NiKyBaHb [2].

OCHOBHOW  MpUYMHOK  AMuboBOro  bonto €

OK/03iIMHO-M’A30BUI Binb/ANCOHYHKLIA, O TOPKAETb-
CAl B3AEMOBIAHOCUH MiXK CKPOHEBO-HUKHbOLLEENHUM

)

PucyHok 1 - MpoBeaeHHA noBepxHeBoi (rnobanbHoi) EMI
JKYBa/NIbHUX M’A3iB.

KOPa FO0EHOND MOZKY
TRUp S KT

KOPTMEOHYKABAPHRA LUAX

m.lemporilis

~ CTO86Yp ronoBHOND MO3KY

. sseler (PYRGRE AIHO TRRLACTOND wepBa)

HIKHLOLWENBNHUA HEpE e
inmandibalarks. Pyooaa naka
TRERICTOND HEPDA) r

CNMHHMEA MO30K

PUCYHOK 2 — CxeMa KOPTUKO-HYKN1eapHO-M’I30BOrO LUAAXY.

cyrnobom (CHLLC) i oknto3iiHMMM KOHTaKTamu. BHacni-
[0K eMOLIMHOTO HanpyXeHHA CTUMYIHOETLCA FinepcKo-
poYeHHsA M’A3iB, WO BeAe A0 NepeBaHTaXKeHHA 3y6is Ta
onopHux cTpyktyp CHLLUC, a HekoopanHOBaHe CKOpO-
YeHHA M'A3iB Nig, Yac CTUCKaHHA 3y6iB CTBOPIOKOTL TATY
Ha cyrnobosuit guck [3].

MiodacuianbHuii 6inb € ogHie0 3 HAMNOLWMPEHILWKX
NPUYNH Mm’a30B0o-cyrnoboBoi amcoyHKuii CHUIC (MCA,
CHLLC), wo Bpakae 85% 3arasbHOro HaceseHHs NPoTA-
FOM YKMTTS i3 3ara/ibHO MOLWMPEHICTIO NPUbAN3HO 46%
[4, 5].

MpuumHoto 6onbosoi popmm MCL, CHLLC € m’s30Buin
cnasm, 3 opmyBaHHAM TPUrepHUX To4oK (TT) B AinaHL;
60/110UNX M’'A30BUX MOTOBLLEHb. MOXHa BUAIANTM ABa
MexaHi3amu GopMyBaHHA JIOKaNbHUX cna3miB. 3a nep-
WKUM — Mif, Yac cTpecy, TPUBOIrM 4YM aenpecii 3anycka-
IOTbCA LeHTPasbHi MexaHiamun popmyBaHHA M'A30BOroO
cnasmy. M’a3oBe HanpyXeHHA peanisyeTbcs, B TaKOMy
BMNALKY, Yepe3 KOPTUKO-HYKAeapHO-M'A30BUI LIAAX.
3a ApyrMm mMexaHi3mom Npu HAABHOCTI XPOHIYHUX AeH-
TOaNbBEONIAPHMX 3aXBOPIOBAHb, FOCTPUX 3MIH OK/O3iN-
HUX B3aEMOBILHOCUH, BUHUKAE pedneKkTopHUI cnasm
m’asis [6].

O6’eKTUBHUM NiATBEPAKEHHAM HAABHOCTI Mopy-
LWEeHb, CMPOBOKOBAHWUX OK/IO3iMHOIO TPAaBMOIO, € 3MiHa
6ioeneKkTpUUYHOT aKTUBHOCTI KyBaNbHUX M’'A3iB. [na ao-
CNigsKeHHA QYHKUIT HeMpPOM'A30BOT CUCTEMM | OLLIHKMK
KOOPAMHOBAHOI M’130BOI aKTUBHOCTI Ta CUHXPOHHOI po-
60Tn m’'azis npmu MCJ, CHLLC ogHMM 3 HagiliHMX cnoco-
6iB iarHOCTMKM Ta KOHTPOO ePeKTUBHOCTI NiKyBaHHA
€ NpoBeAeHHA NoBepxHeBOI (rnobanbHoi) enekTpomio-
rpadii (EMI) 3 ogHOYaCHO, CUMETPUYHOID PeEecTpaLli-
€10 MiOrPamMmM BNacHe XKyBasibHUX Ta CKPOHEBUX M’A3iB
[7,8,9].

MNosepxHeBa EMI WMPOKO BUKOPMUCTOBYETLCA AK
HeiHBa3MBHUI MeToA, ANA OUiHKKM nepudepuyHoro He-
MPOMOTOPHOTO anapaTty i KoopAnHaLLi M’a3iB WenenHo-
nnuesoi obnacTi y naujieHTis i3 MCA CHLLUC, a Takox ana
aHanisy enektpododisionoriyHoi noseaiHkm m’sasis [10]. Ak
niakpecntoe T. KocTiok, EMTI € Halibinbll 06’€EKTUBHUM i
HAAIMHUM MEeTOA0M OLHKM QYHKLIT M'A3iB Wwasaxom Bu-
3HAYEHHA iX eNIeKTPUYHUX NOTEHLiaNiB, WO AAE MOXK/IU-
BiCTb OLIHUTM CTYMiHb | TPMBaNiCTb M’A30BOT aKTUBHOCTI.
MNepeBarn BuKopuctaHHA EMI BKAKOYatOTb NPOCTOTY BU-
KOPWUCTAHHA, AOCTYMHICTb, EKOHOMIYHICTb i HeiHBa3mB-
HicTb [11].

Ramfjord i Ash npogemoHcTpyBann EMI-03HaKn
“3MeHLLEeHHs piBHA M'A30BOI aKTMBHOCTI i rapmoHi3au,in
Aii m’a3iB” nicna ycyHeHHs BNAUBY OK/O3i1 HA MONOXKEH-
HS cyrnoboBWX rONIBOK i MOPYLUEHHA CTEPEOTUMHOro
M’A30BOr0 BEAEHHA HUXKHbLOI LLefenu B 3BUYHY OK/IO-
3ito [12].

OpHakK B niTepaTypi HeAOCTAaTHLO AAHUX, LLO BUCBIT-
JIOK0Tb NOKa3HUKM noBepxHeBoi EMT »KyBanbHUX M'A3iB
Y 3[,0pOBUX NtOAEN, AKI BUKOPUCTOBYIOTb A1 YTOUHEH-
HA TONIYHOT AiarHOCTMKM Ta 06’ €KTUBI3ALLIT NAaTONOTIYHMX
abo BigHOBAtOBaHMX Npouecis. Tomy gocniarkeHHs EMT
MOKa3HWKIB yBaNbHOI MYCKynaTypu y 340poBux ocCib
Ha AaHUI Yac 3a/IMLIAETLCA aKTYalbHUM.

MerTa gocnigKeHHs.

Po3pobutn Ta 06rpyHTyBaTM npoTokon EMI-
OOCNIAKEHHA KYBaZIbHUX M'A3IB Ta BU3HAYUTU HOpPMa-
TMBHI 3HayeHHA 6i0eNeKTPUYHOI aKTUBHOCTI M'A3iB B
CTaHi CNOKo Ta nig Yac GyHKLUioOHaNbHUX Npob y 340-
pOBUX NtOAEN.
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O6’eKT i meTOoAM AOCNIAKEHHA.

JocnigxkeHo 12 3popoBux noaen
Bikom Big, 18 po 35 pokis, AKi He manmn
cKapr 3 6OKy 3yboluenenHoi cuctemm,
MaloTb iHTAKTHI 3y6Hi psaan Ta ¢isiono-
riyHi dopmu npukycy. ObcTexReHHA npo-
Boaunoca Ha 6aratodyHKUiOHaNbHOMY
Komn’toTepHOMy Komnnekci Henpo-MBIM
“Helpo-EMTI-Mikpo”  komnaHii  “YK-
PMEOCNEKTP”, VYkpaiHa. [Mposogunacb
nosepxHeBa EMTI BnacHe »KyBasbHUX (M.
masseter) Ta ckpoHeBux (m. temporalis)
M’A3iB OAHOYACHO Ta CUMETPUYHO 3 060X
cTopiH. Mpwn obcTeXeHHi nauieHT 3Ha-
XOAMBCA B 3py4YHOMY MOJIOXKEHHI, Hanis-
NleXKaun 3 MaKcMManbHO po3csiabneHu-
MU M'A3aMK KiHLIBOK, Haannivua, wui Ta
nvua (puc. 1).

MpPOTOKON OBCTEXKEHHS BKAKOYAB: [0-
cnipXeHHA 6ioeneKkTpMyHoi aKTUBHOCTI
(BEA) B cnokoi, npu CTUCKaHHI 3y6iB, npu
BiAIKPMBAHHI POTa, NPW BUCYBAHHI HUX-
HbOI Lenenu Bnepes, MNPV BUCYBaHHI
HUXKHbOI LWenenu Bnpaso, NPy BUCYBaHHI
HUXHbOI Wenenu BAiBO, NPU [OBINbHO-
MY KYBaHHIi, Npu 3a4aHOMy KyBaHHi Ha
npaBy CTOPOHY, NMPWU 3aaHOMY ¥KyBaHHi
Ha NiBy CTOPOHY, JOCNIAKEHHA MaHAMOY-
nApHoro pednekcy B NONOXKEHHI 3 NpuUBIa-
KPUTUM POTOM Ta B MOJIOXKEHHI 3 NETKUM
CTUCHEHHAM 3y6iB.

OTpumaHo iHbopmaTUBHY 3roay Big
NaLiEHTIB Ha JOCNIAKEHHA.

Pe3ynbratv AocniaxeHHa Ta ix o6ro-
BOpPEHHA.

Ona npaBuAbHOrO PO3YMIHHA OCHO-
BHMX MOKA3HWUKIB i pe3synbratieB EMI-
AocnigxeHb KNiHILUCTYy-CTOMaToNory
HeobxiAHO B MOBHIM Mipi yaBaaTM cobi
e/leMeHTU opraHisauii HeMpoMoTOpHOI
CUCTEMU NOAMHU Ta eneKkTpodisionoriyHi
npouecu, siKi B Hil BiabyBatoTbcA.

HellpomoTopHa cuctema, wo 3abes-
neyye aKTUBHICTb M’'A3iB, peanisyeTbca
yepes [ABi HepBOBi KAITUHWU (MOTOHEW-
poHu). Tino nepworo moToHerpoHa (ni-
pamifHOI KNITUHW) 3HAXOAWUTLCA B KOPi
FONOBHOTO MO3KY. Tam “3apofKyeTbcs
pyx” AKWMIA NogMHA CBIAOMO BWKOHYE.
TakMM Ke YMHOM “3apoarKeHHs pyxy”
MOe BMHWKATK B KOPi Npu emoLiiHoMy
HanNpy»eHHi, CcTpeci, penpecii HecBigo-
MO. YpaKeHHA NepLioro MOTOHeNpOHa
nNpu3BOAUTL [0 LEHTPA/SIbHOrO napesy
(nipamigHoi HepocTaTHOCTI). Tino Aapy-
roro MOTOHEeNWpPOHa 3HAXO4MUTbCA B py-
XOBUX AApax KpaHianbHUX HepBiB: TPin-
yactoro (nervus trigeminus), nuueBoro
(nervus facialis), A3ukornoTkoBoro (nervus
glossopharyngeus) nig’asnkosoro (nervus
hypoglossus).YparKeHHsi Apyroro MoTo-
HelpoHa NpU3BOAUTL A0 nepudepuyHmx
napesis i atpoo¢in m’szis. Mig yac no-
KaNbHOTO MoApasHeHHa 3ybo-lenenHoi
cucteMu (3ananbHi, guchyHKUiOHaNbHI Ta
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PucyHok 3 — Mpuknag EMT KyBanbHMX m’A3iB y 340p0OBOro 4onosika 28 pokis. 1K —m.
masseter dex., 2k m. masseter sin. 3k m. temporalis dex. 4k m. temporalis sin. A -
Cnokii, b — cTucHeHHs 3y6iB, B — BiaKpuBaHHA poTa, I — BUCYBaHHA HUXKHDBOI LWesenu
Bnepea, [l — 3MilEeHHA HUXKHDbOI LWenenu Bnpaso, E — 3mileHHA HUXKHbOI Wenenu
BniBo, € — AoBiNbHe }KyBaHHA (PyHAYK), K — 3aaaHe KyBaHHA Ha npaBuii 6ik (PyHAYK),
3 — 3agaHe KyBaHHA Ha NiBuiA 6iK (dyHAayK), U — mangubynapHuii pednekc (npu
po3cnabneHux m’asax), | — maHanbYnApHUiA pedneKc (Npu Hanpy:KeHUx m’sa3ax).
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Cxema — MaHaunbynapHui

(B 3anexHoOCTI Big xapaKTepy pedpneKTopHOi M’a30B0i Bianosiai)

pednekc

Ons  ouiHKM  pedieKTopHOI
M’A30BOI  BiAMNOBIAI BMBYAETHLCA
MaHaANbYNApHUIA  pednekc. Ak

MaHaunbynapHun(mioctatnuHunin pednekc) —
MexaHi3M pedaieKcy NofArae B CKOPOUYEHHi
M’A3a y BigNoBiAb Ha NOro po3TArHEHHS

NOYaTKOBE MOJOKEHHS —
Lenenu posiMmKHeHi

noapasHeHHA (Nerkuin yaap) HEBPONOTiYHUM
MOJIOTOMKOM MO CepeaHin niHii nigbopigaa

BiANOBIAb — CKOPOYEHHA M'A3iB
(3iMKHEHHA 3y6HMX pAaiB)

6ionoriyHe 3Ha4YeHHA pedaekca —3axucHa
peakuia m’a3a Big nepeposTArHeHHn

MaHanbynapHuit pedaekc — mexaHiam
pednekcy nonsrae B pos3cnabieHHi m'asa
nif, Yac CKOPOYEHHsA

NOYATKOBE NOJIOKEHHA — Wenenu 3iMKHyTI

noApasHeHHA (Nerkunin yaap) HEBPOIOriYHUM
MOJIOTOYKOM MO cepegHin niHii nigbopiaan

BiANOBiAb — po3ciabneHHA m'asiB
(po3iMKHeHHs 3y6HMX pAagis)

bionoriyHe 3HayeHHA pedaekca —3axucHa
peakuia m’a3a Big TpaBmu yyTamsoro CHLLC
Ta OKNO3iIMHMX MOLWKOAKEHb

BiJOMO, PYXM HUXKHbOI LWenenu
Ta aKTUBHICTb KyBa/fbHUX M’'A3iB
BUMIPIOIOTb, LWO6 BU3HAUUTK, Y
CNpuATb pedekcn yTPUMaHHIO
NONIOXEHHA LWenenu nig vac so-
Komouiji [14].

MaHaunbynapHuin pednekc
MOXHa BWK/MKATU ABOMa Bapi-
aHTamM, AKi MatoTb pi3Hi disiono-
riyHi mexaHiamu (cxema).

Mpy nepwomy BapiaHTi, no-
CTYKYyBaHHA HEBPO/IOTIYHUM

Tabnuuysa 1 — MakcumanbHa amnaityaa m’sa30Boi
AKTUBHOCTI }KyBa/JIbHUX M’A3iB y 3a0poBuUX Ntoaei (n=12)
B CMOKOi Ta Npu PYHKLiOHA/IbHUX HABAHTAXKEHHAX

MoKasHUK | M6
EMT, cnokii (makcumanbHa amnnityga), MkB
m. masseter dex. 58,6%41,4
m. masseter sin. 59,8+39,5
m. temporalis dex. 51,2+20,1
m. temporalis sin. 52+13,2
EMI, cTuckaHHA (MakcumanbHa amnnityaa), mKB
m. masseter dex. 818+598,9
m. masseter sin. 731,8+569
m. temporalis dex. 1036,4+558,6
m. temporalis sin. 1135,6+700,2
EMTI, poBinbHe }XyBaHHA (MaKcMManbHa amnnityaa), MKB
m. masseter dex. 1332,4+657,7
m. masseter sin. 1365,6+498,4
m. temporalis dex. 1598+419,6
m. temporalis sin. 1808,8+349,1
EMI, BigKpuBaHHA poTa (MakcumanbHa amnnityga), MKB
m. masseter dex. 802+742,1
m. masseter sin. 794,8+609,9
m. temporalis dex. 141+63,9
m. temporalis sin. 108,4+13,1

EMI, BUCyBaHHA HUXKHDBOI Wenenu enepea (MakcumanbHa amnaityaa), MKB

m. masseter dex. 462+305,2
m. masseter sin. 585+398,6
m. temporalis dex. 158,6+82
m. temporalis sin. 132424
EMIT, BUCyBaHHA HUXHDbOI Wenenu B NpaBy CTOPOHY
(MakcMmanbHa amnaityaa), MkB
m. masseter dex 564,6+782,2
m. masseter sin 296,2+98,9
m. temporalis dex. 155+116,9
m. temporalis sin. 120,8+69,2
EMT, BUCYBaHHA HUXKHbOI LWeNenu B N1iBYy CTOPOHY
(makcumanbHa amnaityaa), MKB
m. masseter dex 257,6174,8
m. masseter sin 714,2+463
m. temporalis dex. 93,2+20,2
m. temporalis sin. 226,4+101,1

JereHepaTMBHI NpoLecu) BUHUKAE pedieKTopHe NifBu-

LEHHA M’A30B0Oro TOHYycY. JaHuit pedneKkc peanisyetbca

Yyepes Agpa KpaHiaibHWX HepsiB 6e3 BTPyYaHHA

rofioBHoro mosky [13] (puc. 2).

MOJIOTOYKOM MO CepeaHii NiHii
nigbopiana BWMKOHYETbCA  MpU
onyuweHil weneni. Peanisaujia pednekcy npusso-
ANTb [0 3MUKaHHA 3y6HUX pagis. Ha EMI peectpy-
€TbCA KOPOTKOYACHWI CNAECK M’ A30BOi aKTUBHOCTI
(puc. 3, N). Npu gpyromy BapiaHTi, NOCTYKyBaHHSA
HEeBPO/IOrYHMM MOIOTOYKOM MO Nigdopiaa Bu-
KOHYETbCA MNpU 3iMKHYTUX LWenenax. Peanisauia
pebneKkcy BUKAMKAE PO3MMKAHHA 3yBHWX paLiB.
Ha EMT peecTpyeTbca KOPOTKOYACHE NPUNUHEHHA
M’A30BOI aKTMBHOCTI (nepiog “mosuyaHHA”) (pmc.
3,1).

Mpn MCA CHLC B KyBanbHMX M’'A3aX BUHU-
Kae pedsieKTOpHe rafibMyBaHHA M’A30BOI aKTUB-
HocTi. MigBMLLEHHA TPMBAIOCTI AKOTO MOXe CBiA-
YUTU NPO NOpPYLIEHHA pedaeKTOPHOI AiANbHOCTI
JKyBanbHUX M’A3iB. bionoriyHe 3Ha4YeHHA AaHOro
3axucHoro pednekcy nonarae B pedaeKTOpHIN
M’130Bil1 BiANOBIAj, WO Hanpas/jeHa Ha YCYHEHHA
NMOLUKOAMKYIOUOro areHTa i 3axXmMcTi opraHiamy Big,
Moro snauey (puc. 3).

OcHoBoOW A/1A Po3pobaeHOT HamMKU METOAUKM
EMT KyBanbHUX M’'A3iB Bynun B3sTI iCHytOYi meTo-
OVKW, WO npeactasieHi B nitepaTtypi. ABTopamu
3anponoHoBaHo npoBoautn EMI m’s3iB B dasi
CNOKOO, CTUCKAHHI 3y6iB, KyBaHHIi, BiAKPUBaHHI
poTa. MeHLWe AaHMX HaBOAATb NPO poboTy m’AsiB
npwv BUCYBAHHI Wenenu Bnepes Ta B 6ik [15]. €
NOOAMHOKI BKa3iBKM NPO A0CNiAKEHHA MaHANOY-
napHoro pednekcy, ane malixe He npeacTaBieHi
MOro HOPMAaTUBHI 3HaYyeHHs. Ona Toro wob po-
cNignTM PpoboTy M’A3IB B Pi3HMX PYHKLLIOHANIbHUX
CTaHax Hamu 6ynu BubpaHi Taki npobu:

1) [JocnigrKeHHs MaKCMMasibHOi amnaityam
EMT aKTUMBHOCTI B CMOKOi, NPU CTUCKaHHi 3y6iB,
npu BiAKPWBaAHHI pPOTa, NPU BUCYBAHHI HUXKHbLOI
wenenu Bnepes i 8 60KM Ta Npu KyeaHHi (puc. 3
A,B,B, T, ,E € X,3)

2) KinbKicTb 3KyBa/fibHUX PyXiB B OLHOMY Ky-
Ba/IbHOMY LUMKAI NpW LOBIABHOMY »KyBaHHI Ta
npv 3af@HOMY }KyBaHHi Ha NpPaBuii Ta NiBUIA BOKK
(puc. 3 €, X, 3).

3) TpuBanicTb }KyBasbHOTO LMKAY MPU A0BINb-
HOMY }KyBaHHI Ta Npu 3a,@HOMY }KyBaHHi Ha npa-

BUWIA Ta niBuii 6oku (puc. 3 €, X, 3).

4) TpusanicTb Yacy pedsIeKTOPHOrO rasibMyBaHHA

Kopu

aKTMBHOCTI KyBa/ibHUX M’s3iB (MaHAMOYnapHUA ped-

nekc) (puc. 31).
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Tabnuusa 2 — KinbKicTb }KyBanbHUX pyXiB Ta
TPUBaNicTb }KyBaNbHOIO LUKAY Yy 340POBUX Ntoaei
(n-12) nig yac XyBaHHA 1 cTaHgapTHOrO ropixa
(dyHAYK) Npu AOBiINbHOMY YKYBaHHI, KyBaHHI Ha
npasy Ta NiBYy CTOPOHY

KinbKicTb )XyBanbHuii pyxis (KXP) Ta TpuBanictb
KyBanbHoro umkay (THKL) g

KIKP_ K 17,8+4,1
THLU_X 13,6+3,4
KXP_3X cnpaBa 18,2+2,8
THL,_3X cnpasa 14,4134
K¥KP_3X_3nisa 17,8+5,1
THKLL_ 33K 3nisa 14,643,2

5) TpuBanicTb Yacy pedAeKTOpPHOro 30yAXKEHHS aK-
TUBHOCTI KyBa/ibHUX M’A3iB (MiocTaTU4yHMA pednekc)
(puc. 3 U).

B poscnabneHomy NOMOXEHHI 4YacTille BCbOTO B
m’si3ax 36epiraeTbcs NeBHUI M’s30BMI TOHyC. Mpu BK-
KOHaHHIi PyXiB HUXHbBOO LLLEIeno BKAOYAOTbCA M A3K
iMuA, B MepLUy Yepry B/acHe XyBasibHi Ta CKPOHEBI
m’'A3n. Pobota M'A3iB CynpOBOAKYETHCA €NeKTPUYHO
AKTMBHICTIO, AKa PEECTPYETbCA eneKTpomiorpadiyHm-
MW gatinkamun. Yum Binblie HanpysKeHui m’as, TUM
6inblle aMnAiTy4a 3apeeCTPOBAHOT €/1EKTPUYHOI aKTUB-
HocTi. B Tabn. 1 npepacrasneHi cepeHi NOKa3HMKKU Ta
CTaHOAPTHE BiAXMNEHHA MaKCMManbHOi amnaityan EMT
AKTMBHOCTI yBasibHUX M'A3iB B CMOKOI Ta MpuU Pi3HUX
dYHKULiOHaNbHUX Npobax.

Mpw »KyBaHHI NOTPibHa NeBHa KiNbKiCTb KYBaNbHUX
pyXiB i NEBHUI Yac ANA OTPUMAHHA pe3ynbTaTy — epek-
TUBHOTO NeperKOBYBAHHA. HKyBaNbHUI LIMKA TPUBAE Bif,
NoYaTKy XKyBaJlbHUX PyXiB A0 NepLlioro KOBTaHHA. Mpu
NaToNOrii K iNIbKICTb XKYBaNbHMX PYXiB Ta Yac *KyBa/IbHOro
LUMKAY MOXYTb 3MiHIOBaTMCA. Tabn. 2 BUCBIT/IIOE OTpU-
MaHi AaHi WOA0 KiNbKOCTI KyBasbHUX PyXiB B O4HOMY

Tabnuusa 3 — Tpusanictb maHAUBYNAPHOro
pedneKcy y 3aopoBux atoaein (n=12)

EMT, maHaubynapHuii_pednekc_(EMI_ M6
PFAM_B_mc)

m. masseter dex 50+20
m. masseter sin 50+20
m. temporalis dex. 50+20
m. temporalis sin. 50120
MaHanbynapHuii mioctatuuHuii_pednekc (P3AM_B_mc)
m. masseter dex 3445,5
m. masseter sin 34+5,5

LMK Ta TPUBAIOCTI KYBa/NbHOIO LIMKAY NPU AOBi/IbHO-
MY YBaHHI Ta }yBaHHI Ha OAHY Ta iHLWY CTOPOHM.

Mpwn nerkomy ygapi MosioToMKOM Mo nigbopigato 3
po3cnabneHnMm KyBasibHUMU M'A3aMU BUHUKAE ped-
JNIEKTOPHE KOPOTKOYACHE iX CKOpOYeHHA. AKLWO BAApU-
T MOJIOTOYKOM MO Nigdopiaato B nepiog HanpyxKeHux
KYBa/IbHUX M'A3iB, HABNAKWN, BUHWKAE iX pedaeKTopHe
KOopoTKoyacHe poscnabneHHsa (puc. 3 U Ta 1). Teope-
TUYHO, NpPU M’A30BO-CYrN060Bil ANCYHKLiT TpMBaicTb
pedieKTOpHMUX 3MiH B TOHYCi M'a3iB ByayTb 3MiHIOBaTU-
cAa. B 1abn. 3 BKasaHi OTPMMaHi NOKa3HWKM TPUBANOCTI
Yyacy pedsIeKTOPHOro raibMyBaHHA Ta pedsieKTOpHOro
36y KEHHA aKTUBHOCTI KyBa/sbHUX M’A3iB y BiANOBiAb
Ha yaap HeBPONOTYHMM MOJIOTOMKOM Mo Niabopiaato.

BucHoBKM.

Po3npauboBaHi NpoToKoAM enekTomMiorpadiyHux ao-
cnigykeHb BcTaHoBNEHI HOPpMATUBHI 3HAYEHHA Bioenek-
TPUYHOI aKTMBHOCTI M’A3iB B CTaHi CMOKOK Ta Mg 4ac
dyHKLiOHaNbHUX NPO6 y 340pOBUX NHOAEN.

MepcnekTMBU NOAANbLUNX AOCNIAMKEHD.

OTpuMaHi AaHi MOXyTb BYTU KOPUCHUMMK NpU Mo-
LANbLUMX JOCNIAKEHHAX Ta NOPIBHAHHI 3 aHANOTIYHUMMU
NoKasHWKaMM y MaLieHTiB 3 naToNoriElo 3yboLLenenHoro
anapary.
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ENEKTPOMIOIPA®IA B AOCNIAXEHHI ®YHKLIOHAIbHOIO CTAHY }KYBA/IbHUX M’A13IB Y 3[10POBUX NIIOAEN

BeskopogaiiHa /1. ., Fapnayckaiire . 10., MoHomapeHko HO. B.

Pestome. Mema docnidxceHHA. Po3pobKa Ta o6rpyHTyBaHHA NPOTOKOY enekTpomiorpadivyHoro (EMT) gocniasker-
HS »KYBa/IbHUX M’A3iB Ta BU3HAYEHHSA HOPMATUBHUX 3HAYEHb HiOENEKTPUYHOT aKTUBHOCTI M’A3iB B CTaHi CMOKOHO Ta Mig,
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CTOMATOOTIA / DENTISTRY

Yyac GyHKLiOHaNbHMX NPo6 Y 300p0BUX Ntoaei. MpiopUTeTHICTb NiAXoAY A0 BUBYEHHA HOPMMU i MaTonorii o6rpyHTOBYE
NMOLYK HOBUX METOAiB PaHHbOI AiarHOCTUKM, @ TaKOXK cnocobiB NpodinakTUKM i NiKyBaHHS.

06’ekm i MemoOu docnidreHHA. ObcTexkeHo 12 3p0poBux ocib Bikom Bia 18 go 35 pokis, AKi He Manu ckapr 3 6oky
3yboLuenenHoi CMCTeMn, MatoTb iHTAKTHI 3yOHi paau Ta ¢isionorivHi popmum npukycy. Mposoannack nosepxHesa EMI
YKYBa/IbHNX Ta CKPOHEBUX M’s13iB. MPOTOKON 0BCTEKEHHA BK/IOYAB: A0CNiAKEHHSA 6i0eNeKTPUUHOT aKTUBHOCTI B CMOKOI,
Npw CTUCKaHHiI 3ybiB, Npu BiAKPMBaHHI poTa, NpU BUCYBaHHI HUXHbOI Wenenuy Bnepea, BNnpaso, BNiBo, Npu A0BiNIbHOMY
YKYBaHHI, NP1 334aHOMY KyBaHHI Ha NPaBY Ta N1iBY CTOPOHM, AOCNIAXKEHHA MaHANMOYNAPHOTO pedieKcy B MOMOKEHHI 3
NPUBIAKPUTUM POTOM Ta B MOJIOXKEHHI 3 IEFKUM CTUCHEHHAM 3Y6iB.

Pe3ynemamu docnioreHHsA. Ona po3ymiHHA OCHOBHUX pe3ybTtaTiB EMI-gocnigkeHb HeobxigHO B NOBHIN Mipi yaBs-
NATU eleMeHTM opraHisaljii HeMpPOMOTOPHOI cUcTeMK Ta enekTpodisionoriyHi npouecu, Aki B Hil BiabysatoTbea. Onn
OLiHKK pedneKTopHOI M'A30B0I BiAMNOBIi BUBYAETbCA MaHANBYNAPHMIA pedekc. Mpu m’a3oBo-cyrnobosint anchyHKLUil
CKPOHEBO-HWUKHbOLLENENHOIO Cyr106a B XyBaNbHUX M'A3aX BUHUKAE pedeKTOPHE rasibMyBaHHA M’ A30BOT aKTUBHOC-
Ti, NiABULEHHA TPMBAIOCTI AKOrO CBIiAYUTL MPO NOPYLLUEHHA pedIeKTOPHOI AiAbHOCTI KyBa/IbHUX M'A3iB.

BucHosku. MosepxHeBa EMT »yBanbHUX M'si3iB y 340p0BMX OCi6 A03BONMNA OTPUMATU CepesHi 3HAYEHHA MaK-
CUMaNbHOI aMnAiTyan 6i0eneKTPUYHOT aKTUBHOCTI BNACHE ¥KYBa/IbHUX Ta CKPOHEBMX M’A3iB B CMOKOI Ta Npu ¢yHKLiO-
Ha/IbHUX HAaBaHTaXKEHHAX, TPMBA/IOCTI 3aTyXaHHA (aKTUBaLLi) 6ioeNeKTPMUHOT aKTUBHOCTI M’A3iB NpPU TecTyBaHHI MaH-
anbynapHoro pedneKcy, KibKOCTI KyBanbHUX PyXiB Ta TPMBANOCTI ¥KyBasIbHOTO LMKAY NPW PiSHMX BapiaHTax *KyBaHHA.
OTpuMmaHi pesynbTaTv 3a6e3neyyoTb MOXKANBICTb NOPIBHAHHI aHANOMYHUX NOKa3HWKIB Y NaLLiEHTIB 3 NaTo/OriEl0 3y6o-
LLlesIenHoro anaparta.

KntouoBi cnoBa: CKPOHEBO-HWMMKHbOLLENENHUI Cyrnob, enektpomiorpadis, m’a3o8a PyHKLUiA, MaHANOYNAPHWUIA
pednekKc.

ELECTROMYOGRAPHY IN THE STUDY OF THE FUNCTIONAL STATUS OF MASTIC MUSCLES IN HEALTHY PEOPLE

Bezkorovaina L. P., Harliauskaite I. Yu., Ponomarenko Yu. V.

Abstract. Objective of the study. To develop and substantiate the protocol for electromyographic (EMG) research
of masticatory muscles and to determine standard values of bioelectrical activity of the muscles at rest and during
functional tests in healthy individuals. The approach’s priority to studying norms and pathologies underlines the search
for new methods of early diagnosis, as well as prevention and treatment methods.

Materials and Methods. 12 healthy individuals aged 18 to 35, who had no complaints from the dento-facial system,
possess intact dental arches, and physiological occlusal forms, were examined. Surface EMG of the masticatory and
temporal muscles was conducted. The examination protocol included: studying bioelectrical activity at rest, during
teeth clenching, mouth opening, protrusion of the lower jaw forward, rightward and leftward shifts, voluntary
chewing, specified chewing on the right and left sides, and investigation of the mandibular reflex in a slightly open
mouth position and with a slight teeth clench.

Study results. To understand the primary outcomes of EMG studies, it’s essential to fully envision the elements of
the neuromotor system organization and the electrophysiological processes that occur therein. The mandibular reflex
is studied to assess the reflexive muscle response. When there’s a muscle-joint dysfunction of the temporomandibular
joint, reflexive inhibition of muscle activity arises in the masticatory muscles; an increase in its duration indicates
disruptions in the reflex activity of the masticatory muscles.

Conclusions. Surface EMG of the masticatory muscles in healthy individuals allowed obtaining average values of
the maximum amplitude of bioelectrical activity of the actual masticatory and temporal muscles at rest and during
functional loads, the duration of decay (activation) of muscle bioelectrical activity during mandibular reflex testing,
the number of chewing movements, and the duration of the chewing cycle in different chewing variants. The obtained
results provide the possibility of comparing analogous indicators in patients with pathology of the dental and jaw
apparatus.

Key words: temporomandibular joint, electromyography, muscle function, mandibular reflex.
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