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BIIJIUB ITPEITAPATY, IO BMIIIY€
HPUAPOIHUI MIHEPAJI BILIO®IT,

HA MIKPO®JIOPY TIOPOKHUHU POTA
CxpunuukoB I1.M., Ckpunuikosa T.II., Jlo6aus I'.A.,
T'anyo O.B., XaBaakina JI.M., 3e3ekano C.B.

ITopoxHHHY pOTa MO’KHA PO3IVIAAATH K KOMIUIEKCHY
€KOJIOriYHy CHCTEMY, B siKiii 30BHiuIHI dakropu (GiosoriuHi,
{HAMBINyallbHi, COLIaJbHI) B3a€MOAIIOTH i3 BHYTPIIIHIMI
(mapooHT, GakTepianbHe CIIIBTOBAPHCTBO, JIOKAIbHA iIMyHHA
CHCTEMa, emiTeliil NMOPOXHUHH poTa). IIpH BHHHKHEHHI
CIPUATIMBAX YMOB MOXE PpO3BHHYTHCh T€ YH iHIIE
3aXBOPIOBAHHSI sIKe HEOOXiAHO JiKyBaTd. MM BUBYAIH
e(eKTUBHICTh BIUIMBY 3aco0y IO JOMISLY 32 POTOBOIO
nopokaiHOI Antiqua Mare MAX, 1o BMiliye IpupoHuit
minepan bimodit IlonTaBchkuii, Ha MNpEICTABHHKIB
MIKpO(IIOpH TOPOKHUHU poTa. [ BUPIILIEHHS TOCTaBIeHOT
MeTH BHKOpHCTOBYBanu Myseini mramu E. Coli ATCC
25922, S. AureuATCC 25923 S. EpidermidisATCC 14990,
E. faecalisATCC 29212, M. LysodeticusATCC 4698ra C.
AlbicansATCC1023.V sIKocTi KOHTPOJIFO BUKOPHCTOBYBAIIH
Biomuii aHTUMiKpoOHHH 3aci® - 0,02% Bomuuii po3unH
XJIOPreKCUIMHY OirmokoHar. DyHriocTaTHYHa aKTUBHICTH
JOCIiAHOTO Ipenapary nepesuitysana gito 0,02% pozunny
XJIOprekcuauny Girmokonary y 4 pasu (p<0,001) , ane
(yHrinuaHa Ais He BiIpi3HsUIach.

Kiaouosi cJIoBa: Mikpodgiopa
XJoprekcuauH Oirmokonar, Antiqgua Mare MAX.
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ITonocth pra MOXHO PAcCMaTpUBaTh KAaK KOMIUICKCHYIO
9KOJIOTHYECKYI0 CHCTEMY, B KOTOpOH BHEIIHHE (HaKTOpPBI
(6uonoruueckue, WHIUBUJyaJIbHBIE, COLIMANIBHBIE)
B3aMMOJCHCTBYIOT C BHYTPEHHHMH (TIapOOHT, OakTepHaabHOS
COOOIIECTBO, JIOKATbHAsT MMMYHHasl CUCTEMa, SIHTEINH HOJIOCTH
pra). Ilpu BOSHMKHOBEHHH OJIArONPHSTHBIX YCIOBHH MOXKET
Pa3BUTHCA TO WM HHOE 3200JI€BaHHE CIU3HCTON 000IOUKH MOJIOCTH
pra KOTOpoe HEoOXOIMMO aJIeKBaTHO JICYNTh. MBI H3ydauu
3¢ (heKTHBHOCTD BO3JEIHCTBHS CPEACTBA IT0 YXOZY 32 MOJIOCTHIO PTa
Antigua Mare MAX BMemiaroIyii PUPOIHBIA MHHEpas OUIIO(PUT
IMonraBckuii, Ha npeacTaBuTeNneil MUKpogIIopsl nosocty pra. s
PEIICHNs TTOCTABICHHOH IIEJIH MCTIONB30BAIM My3eHHBIC IITAMMEI
E. coli ATCC 25922, S. aureusTCC 25923, S. epidermidiSsTCC
14990, EfaecalisATCC 29212, M. lysodeticus ATCC 4698u C.
albicansATCC1023.B kadecTBe KOHTPOJISI IPUMEHSUIA H3BECTHOE
aHTUMHUKpOOHOe  cpenctBo - 0,02% Bommblii  pacTBOp
XJIOpreKcuauHa OurmokoHar. yHruocratideckas aKTUBHOCTD
uccnenyemoro mpemapara Antiqua Mare MAX mpesbimaia
neitcteue 0,02%pactBopa xJoprekcuarHa OurirokoHata B 4 pasa
(p<0,001) 01HaK0, GyHTHIMIHOE ACUCTBUE HE OTIINYAIIACH.
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EMG-ACTIVITY OF MUSCLES OF THE CRANIO-MANDIBULAR SY STEM DURING
FUNCTIONS OF THE DENTO-FACIAL REGION

e-mail: anvitatali@gmail.com

Electromyographic (EMG) activity of the temporakasseter, orbicularis oris, mentalis, and sterndalaastoid muscles
was studied in 30 patients aged 20-28 years witbmuiatic pathology, morphological, functional aedtaetic disorders in dento-
facial region. The results of the study provedith®lvement of the mimic and neck muscles in thethteclenching, movements
of the mandible and swallowing. The obtained dafdicated the functional unity of the neuromuscudamponent of the
stomatognathic system and the need to study thelegimic activity of these muscles in subjects withctional disorders,
especially associated with movements of the maadibt tongue at all stages of orthodontic treatment

Key words: dento-facial region, electromyography, cranio-mhanldr muscles, functions.

The work is a fragment of the research project fAterdisciplinary approach to the diagnosis, pretien and treatment
of patients with dental malocclusion and jaw defations”, state registration No. 0018U004343.

Within the framework of the modern human functiodalvelopment during the evolution of
functions, such as speech, mental activity, selrawess and social behavior, we can conclude:
Masticatory organ is a highly organized multifuncil cybernetic system that works independently and
interacts with various internal and external congyug, adapts permanently to the changing envirotahen
factors, maintains a constant state of instableduostasis (R. Slavicek, 2016) [2]. The dento-fa@gion
is an integral part of the whole somatognathiceysof the person. The structural components of this
cybernetic system are the cranio-mandibular (TM&uro-muscular systems of the dento-jaw area and
occlusion. The cranio-mandibular system, as a caorpoof the neuro-muscular system of the human
body, consists of the muscular apparatus (temporatiasseter, lateralis and medialis pterygoideus
muscles) and ligaments (spheno-mandibularis, sthdodibularis, stylo-hyoideus) [2, 3, 4]. These
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components are necessary for human life becauedifions, that are perfomed (chewing, swallowing,
speech, breathing, etc.), and can be indicatoovefall somatic health [5, 7]. That is why, studiéshe
imbalance of neuromuscular connections between ooergs of the dento-facial region are important for
current diagnostic research.

The purposeof the study was to investigate the electromyolgi@pctivity of some muscles of
the cranio-mandibular system during performingftivections of the dento-facial region.

Materials and methods.A clinical examination and a surface electromypgsa(EMG) of 30
patients of 20-28 years aged were used to findptwiliarities in the work of muscles of the cranio-
mandibular system. The average age of patient2®d<2.1 years. 13 (30.0%) were men, 17 (70%) were
women. All patients did not have any malocclusiarclinical examination was carried out according to
the standard algorithm (the form of the orthodonticd No. 043-1, confirmed by order of the Ministry
of Health of Ukraine dated May 29, 2013). All pat® were “healthy”: without somatic pathology,
morphological, functional and esthetic disordersnmdsticatory system. EMG of anterior temporal,
masseter, orbicularis oris, chin (m. mentalis) stetinocleidomastoid muscles was performed accotding
the recommendations of Sforza et al. and Tartagtiaal [9]. The masseter, anterior temporal,
sternocleidmastoid muscles of both sides (leftragitt) were examined. Disposable silver chloriddase
electrodes (diameter 10 mm, Neirosoft, Russia) wesiioned on the muscular bellies parallel to calesr
fibers [6, 8, 9]. The skin was cleaned with 70% bl prior to the placement of the electrodes. Jinéace
electrodes were attached to the skin, accordinthéorelevant anatomical orientation. A disposable
reference electrode was applied to the foreheadGHtivity was recorded using a computerized
instrument Synapsis and software by Neirotech (Rus$he analog EMG signal was amplified and
digitized. Patients were sitting in a natural positwithout muscular tension, arms, legs were no$sed,
head was held equally without support. Lips werptladosed slightly, tooth — in physiological resb
avoid the effect of fatigue, there was three migurtest between each test.

EMG-activity was recorded in 4 tests, lasted 10sefach one: maximum voluntary clenching,
moving the lower jaw forward (protrusion), swallagiof a sip of water and swallowing of saliva (“dry
swallowing). Maximum voluntary clenching was penf®d in intercuspal position (without any material
placed on the molar teeth). The maximum activitgh&f muscle contractiong{{) was analyzed during
the electromyography analysis. EMG data were psszkssing Neurotech's Synapsis software.

The procedures received approval from the Bioetl@csnmittee of the Ukrainian Medical
Stomatological Academy (Poltava, Ukraine). All gidnd their parents signed a statement of informed
consent.

The obtained data was statistically analyzed usiagstudent’s t-test and the Fisher’s criterion X2.
The hypotheses were verified at the level of sigaifce p<0,05.

Results of the study and their discussiorEMG-activity of muscles in a state of physiologica
rest was not detected in all tests that were choig. EMG-activity was registered during musclerkvo
and constrictions. The characteristics of the leicteic activity of the muscles were different ircledest.
The EMG-characteristics of the muscles in the tasgpresented in table 1.

Table 1
EMG - activity of masticatory, mimic and sternocledomastoid muscles
Maximum amplitude of constriction
Maximum teeth Movement of the A sip water Salvia swallow?ng
Muscles . lower jaw forward 3 («dry» swallowing)
clenching test . swallowing test
(protrusion) test test
nY % nY % nY % nY %

m.masseter Left 1636,25| 36,4 594,09 | 21,1 366,5 16,9 565,0 23,7
136,45 +17,43 +9,55 +12,77
Right 1722,25 630,0 416,75 575,25
+38,92 +18,76 11,39 +12,85

m. temporalis Left 1335,75| 27,4 379,75 | 175 392,75 | 27,3 530,5 21,2
126,54 +13,28 +10,04 +12,04
Right 1474,0 413,5 349,25 4415
+28,71 +15,44 +8,76 11,14

m. orbicularis oris 839,5 | 11,4 350,53 | 15,2 625,0 20,8 498,75 18,2
115,34 19,54 +13,45 +11,69

m. mentalis 999,75 | 13,2 661,0 28,9 628,5 27,3 557,0 215
+20,06 +20,51 +13,98 +12,54

m. sternocleidomastoideus| Left 838,25 | 11,5 393,0 17,3 443,25 | 19,0 384,25 15,5
416,23 +13,08 +11,34 +8,54
Right 898,02 430,65 4144 423,87
+17,65 +16,75 +10,84 +10,74
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Fig. 2. Fragment of the electromyogram of patient26 years.
A graphical representation of the muscle activitytie protrusion test.

In the maximum teeth clenching test the highest
EMG-activity was registered in the masticatory
muscles (1679,251V+37,58), the lowest — in the
sternocleidomastoid (p <0,05) and the orbicularis o
muscles (p <0.05) — 868.13+16,94 and 839.5+15.34
uV, respectively, as shown in fig. 1.

In the mandibular movements (protrusion) test, the
highest EMG-activity was determined in the mentalis
(661.8 uv+20.51) and masseter muscles (612.05
uVv+18.09). EMG-activity of the temporal and
sternocleidomastoid muscles in this test was althest
same (average for the temporalis muscl€96,62
uV+1436, p> 0,05, sternocleidomastoid muscles —
411.82 pv+14.92, p> 0.05). An example of the
electromyogram in this test is shown in fig. 2.

The orbicularis oris (625.0 uV+13.45) and chin
muscles were observed the highest EMG-activithén t
swallowing test (628.5 pV+13.98). The EMG-activity
of the sternocleidomastoid muscle was significantly
less (443.25+11.34V, 414.4+10.841V on the left and
right sides, respectively, p <0.05).

The values of the maximal amplitude of
contractions of the temporal and masseter musaes w
the lowest and did not significantly differ (p> 8)0An
example of the electromyogram in this test is shown
fig. 3.

In the "dry" swallow test, the highest EMG-

Fig. 3. Fragment of the electromyogram of patientZ2 activity was recorded in the orbicularis oris meszhd

years. A graphical representation of the musclaviactin a

swallowing test.

masseter muscles, while the values of thepdteab,
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sternocleidomastoid and mentlis muscles were atstme level and were not statistically different
(p> 0.05).

We also investigated the symmetry of the EMG-agtiof contractions of the muscles of the left and
right sides (masseter, temporal and sternocleididasuscles). In the majority of the examinedgras (35.0
- 83.3%), symmetrical bioelectric activity of thasseter, temporal, and sternocleidomastoid musidie left
and right sides was observed, what correspondi® tphysiological norm. Asymmetric work of these oless
was determined in 5 (16.7%) patients. Increasinh@imaximum amplitude of contractions on one §&
people (10.0%) -EMG-activity of the temporal andgssgder muscles was higher on the right, in 2 pd6iéo)

— on the left side) was found. The asymmetric wasrthe sternocleidomastoid muscles was also obdenve
these subjectdt is important to note that the side with the eased EMG-activity of sternocleidomastoid
muscles was opposite to the side with the increab&@-activity of the temporal and masseter muggldsch
can be characterized by the term "cross" activity).

Therefore, the EMG-activity evaluation of the masabf the dento-facial region should be performed
in conjunction with the EMG-activity evaluation thie stomatognathic system muscles, which coineidkbs
other studies [1, 2, 3]. There are data in liteeasources about EMG-activity of the upper and tdipesircular
muscles, supra-, infragioid muscle during the feiiy tests: physiological rest, pronunciation oftaie
sounds, swallowing, deep breathing, maximum teletiching and chewing [1]. Thus, it was found thms t
EMG-activity of the orbicularis oris muscle was g in patients with impaired functions of lip alos and
speech in comparison with subjects without sucbrdess. However, it should be noted that therenara
comparative study of the bioelectric activity ofmig, masticatory, and sternocleidomastoid muscles.

The study allowed us to determine the featuresMiGEactivity and the proportion of muscle work of
the masticatory (masseter, temporal), mimic (cbibijcularis oris muscles) and sternocleidomastaidate
during functions of dento-facial region and movetsai the mandible. The results of the study pravwed
involvement of facial and neck muscles in teethatiéng, mandible movements, swallowing. It was tbtivat
the EMG-activity of the orbicularis oris muscle itigrmaximum teeth clenching, displacement of thadiide
forward (protrusion) and swallowing correlated viiie EMG-activity of the sternocleidomastoid musclehe
obtained data indicated the functional unity ofrlbaromuscular component of the stomatognathiersyand
the need to study the bioelectric activity of thesescles in subjects with functional disorders,eewgily
associated with movements of the mandible and ®agall stages of orthodontic treatment.
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EMI'-AKTUBHICTb M’ A131B KPAHIO- OMI'-AKTUBHOCTbH MbIIIL KPAHHUO-
MAHJIABYJSPHOI CHCTEMM I YAC MAHIWBYJSPHOI CUCTEMBI BO BPEMS
BUKOHAHHSA ®YHKIIIA 3YBO-IIEJEITHOT BBINTIOJTHEHAA ®YHKIIUMI 3YBO-UEJIIOCTHOM
JUISAHKHA OBJIACTHI
Cmarmok JI.B., Cmarawk B 1., JIaxoBcbka A.B., Cmarmok JI.B., Cmarawk B.A., JIsxosckas A.B.,
Tpodumenko M.B. Tpodumenko M.B.
Byio npoBeneHo qocmipKeHHS eneKTpoMiorpadiqHol Bemo mpoBeneHO HCCIENOBaHUE —AIIEKTPOMHUOTpadH-

(EMI') aKkTHUBHOCTI CKPOHEBOrO, BJACHE JKyBalnbHOro, deckor (OMI)  akTHBHOCTH  BHCOYHOH, COOCTBEHHO
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KOJIOBOTO,  MiAOOPIMHOrO  Ta  TPYAMHO-KIIOYHYHO-
cocuenonionoro M's3iB y 30 mamientiB Bikom 20-28 pokiB
6e3 COMaTHYHOT MaToJIOr i, MOP(}OJIOTIYHUX,
(GYHKLIOHAIBHUX Ta ECTETUYHUX HOPYIIEHb 3y00-111eenHOT
IUISHKM. Pe3ynbraTd  JOCHIDKEHHS JOBOIATH y4acTh
MIMIYHHX M's31B Ta M's31B IIUI y CTHCKaHHI 3y0iB, pyxax
HIDKHBOT ~ IIeJenM Ta KOBTaHHi, [I0 BKasye Ha
(YHKIIOHAIBHY €[HICTh HEHPOMYCKYJSIPHOI ~CKJIQZOBOI
cToMaTorHaTH4yHoi cucteMu. Lle 0OyMoBIIOE HEOOXiHICTD
BUBUYCHHS POOOTHM LUX M's3iB y 0cCi0 i3 MOpyILICHHSIM
¢GyHKUid 3y0olienenHoi AUISHKH, OCOONHMBO THX, IO
OB’ sI3aHi i3 pyXaMH HIDKHBOI LIEJeNH Ta S3UKa Ha BCIiX
eTanax OpTOAOHTUYHOTO JiKyBaHHS.

Karouosi cJIOBA: 3y0oIenenosa IUISHKA,
enexTpomiorpadis, M’ 131 KpaHiO-MaHAUOYJISIPHOI CHCTEMH,
(byHK1IT 3y0oNIenenHol JiIsTHKH.

Crarrs Hagitinuia 28.04.201%.

JKEBATEIbHOM, KPYyroBoW, IOJOOPOJOYHOW W  TPYIUHO-
KITFOUNYHO-cocieBuanoM Mpiml y 30 manuentos 20-28net 6e3
COMAaTHYECKOH MaTONOruy, MOPQOIOTHYECKUX, (yHKIHOHAIb-
HBIX U O3CTETHYECKHX HapylIeHuil 3yOouemtocTHOW obiacTu.
Pe3ymnpTaTsl HccnenoBaHMS HOKA3hIBAIOT yYacTHE MHMHUYECKUX
MBIIII] U MBI €N B CXaTHU 3y0OB, ABIKEHMSIX HIDKHEH
YeTIOCTH W TJIOTAaHWH, YTO YKa3plBaeT Ha (YHKIHMOHAIBHOE
eIMHCTBO HEHPOMYCKYJSIPHOH COCTABIAIONICH CTOMaTOrHATH-
YEeCKOW CHCTeMBl. JTO OOYCIOBIMBAaeT HEOOXOAMMOCTh
H3y4YeHHs pabOThl STHX MBILII Y JIMI C HApyIIeHHeM (QyHKIUN
3y004enocTHON 001acTH, OCOOCHHO TEX, KOTOPbIE CBSA3AHBI C
JBIKEHUAMH HIDKHEH UEIIOCTH M sI3bIka Ha BCEX JTamax
OPTOIOHTHYECKOTO JICUCHNSI.

KaoueBble CJIOBA. 3y0o4enocTHAS 001aCTB,
aneKTpomMuorpadus, MBIIIITBI KpaHHO-MaHIUOYIIIPHOIT
cucTeMbl, QYHKIMHU 3y60UenocTHON obnactu./
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THE RELATIONSHIP OF MALOCCLUSIONS WITH THE ERUPTION  TIME
OF PERMANENT TEETH IN CHILDREN LIVING IN DIFFERENT  CLIMATIC
AND GEOGRAPHICAL CONDITIONS

e-mail: anvitatali@gmail.com

The article highlights the prevalence and structifrenalocclusion and terms of eruption of the peremd teeth in
children living in different climatic and geograpal conditions. It has been established that tbegdence of malocclusion and
terms of eruption of the permanent teeth in childiepends on the geographical and environmentaglisonditions. It is proved
that there is a strong correlation between malaochs and the number of erupted teeth.

Key words: malocclusionspermanent tooth eruption, climatic and geograptdoatitions.

The work is a fragment of the research project ‘Bsssnent of dental morbidity of children with regareénvironmental
and social aspects and the effectiveness of prievemtf dental caries and periodontal diseases”,tataegistration No.
0115U000037.

Dentofacial anomalies, with an average prevalerict®o to 81%, are among the major dental
diseases [3, 8]. The analysis of the literature dabws that there has not been a tendency to avesng
trend in this pathology in recent years. Significarcrease of dentofacial anomalies, along witheoth
factors, is associated with the negative environaiémpact, the presence of somatic diseases,lanatic
and geographical living conditions of children$26]. Therefore, the prevalence of dentofaciahaaiges
can be fully considered as one of the indicataas tharacterize the health status of childrenparéicular
region.

In addition, it is known that the formation of defacial anomalies is significantly affected by the
eruption time of permanent teeth, which is an ingoatrcriterion for indicators of normal developmenht
the dentofacial system. Deviations from the avetagas of eruption of permanent teeth serve asobne
the prognostic symptoms of the development of tlkel's organism [4, 7].

Different internal and external factors cause tliettiations in the time of permanent teeth
eruption. Climatic, geographical, ecological, ardional peculiarities of the territory where chédr
live have a significant impact on the term of penevat teeth eruption [1, 8]. In this regard, it is
important to study the features of permanent teetiption for each individual region, which differ i
their conditions and their relationship with therfation of dentofacial anomalies. Epidemiological
studies have been devoted to evaluating the emupitioe of permanent teeth in Ukraine [8]. In recent
years, the issue of terms of permanent teeth emipthe dynamics of their changes, the regional
features of teeth eruption, their relationship witle physical development of children and with
dentofacial anomalies have not been covered ititdm@ture, which, in turn, causes difficultiesthre
choice of treatment and preventive measures. Taeggit is important to further study the prevalenc
of dentofacial anomalies, to evaluate the eruptiore of permanent teeth at the regional level and t
assess their interconnection.
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