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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Despite various approaches that miscellaneous orthodontic 
trends may suggest, main goal of an orthodontist is early pre-
vention of orthodontic abnormalities. In fact, more frequent-
ly, specialists have to deal with a result rather than a cause 
of orthodontic abnormalities making long-lasting effects less 
achievable and likelihood of relapse greater. Mechanical ex-
pansion of narrowed jaws or adjustment of malocclusion is 
not feasible unless accompanied by proper neuromuscular 
balance. Therefore, main goal faced by an orthodontist is to 
prevent this type of abnormalities and, if they do exist, not 
only deliver effective therapy, but, rather, keep the, achieve-
ment long-term without using any appliances. 

Contemporary dentistry regards masticatory apparatus as 
an integral functional part of organs belonging to this system. 
As muscles of mastication, temporomandibular joint, peri-
odontium and teeth are normally functionally interconnected, 
change in one part of this system affects functioning of the 
rest, to a certain extent.

One of the necessary precondition for physiologic occlusion 
is relaxation of masticatory muscles whose achievement may re-
quire application of transcutaneous electrical nerve stimulation.

 One of the requirements for neuromuscular balance of 
the masticatory apparatus is a good tongue posture where 
the tongue rests against the palate thereby promoting proper 
growth of the maxilla, which per se is one of the main precon-
ditions for early prevention of maxillofacial discrepancies. 
Good tongue posture has utmost importance for the proper 
development of facial skeleton and occlusion [12]. Abnormal 
breathing pattern due to mechanical factors, allergies or fa-
cial structure can disrupt proper tongue-palate relationship in 
the very childhood, drop it away from the palate and lead to 
an open bite [15]. As it turns out, nasal breathing and tongue 
posture closely correlate. Changing this relationship can 
cause collapse of various degrees in the entire stomatognathic 
system and lead to problems connected with vertical growth 
of upper and lower jaws, narrowing of the air passageways 
and adversely affecting quality of life overall [16]. 

As we have mentioned in the earlier publication [1], nasal 
breathing has a significant impact on the qualitative and quan-
titative physiological correlates of the masticatory muscles. 
Comparing nasal and mouth breathing modes demonstrates 
that, in nasal breathing, masseter and temporalis muscles ac-
tivity is homogenous and symmetric, while, in oral breathing, 
their contractility is reduced and significantly dissociated.

In the context of this background, it is particularly interest-
ing to see how electrophysiologic characteristics of masticatory 
muscles differ in nasal and oronasal breathing modes. Interest 
over this issue, as well as over the one highlighted in the first 
study, has been heightened lately among researchers and spe-
cialist doctors [9], although, to date, electromyography – the 
only objective research method for these muscles [13] – has not 
been exhaustively utilized in different studies which makes the 
stated correlation particularly attractive for research [17]. 

Our interest in electromyographic indicators of masseter and 

temporalis muscles, in turn, is twofold: how symmetrically they 
contract during maximal clenching on the cotton roll, i.e. when 
dentoalveolar proprioception is minimal, and how powerfully 
they contract in the same test in patients with different breathing 
patterns [14,19].

Aim of the study was to assess electrophysiologic character-
istics of masticatory muscles, right and left temporalis and right 
and left masseter, in nasal and oronasal breathing modes. 

Material and methods. The study was conducted on the 
group of 30 female volunteers who were referred to the clinic 
for orthodontic problems. Conflict of interests was ruled out. 
The research was carried out within a frame of population-based 
study.

All subjects enrolled in the study had permanent denti-
tion with all second molars and a minimum of 28 natural 
teeth present in total. None of them had clinically mani-
fested systemic somatic, neurological or endocrine disor-
ders or those of nasal cavity, paranasal sinuses or tonsillar 
disorders. Written informed consent was obtained from all 
subjects. To narrow the selection of subjects eligible for 
the study, we applied an electromyographic protocol of 
normalized electromyographic recording during maximal 
voluntary clenching of teeth on a cotton roll [2].

Electrophysiologic study of masseter and temporalis muscles 
was conducted bilaterally (right and left) using an apparatus 
Easymyo (Italy).

Silver/silver-chloride bipolar electrodes for the study of 
masseter muscles were placed on the external surfaces [5] 
of the cheeks on a proper side parallel to the muscle fibers 
over the most easily palpated protuberance during maximal 
voluntary contraction of clenching. Reference electrode was 
placed on the forehead [18]. The area of the skin was cleaned 
with an alcohol-based solution prior to electrode placement. 
Electrodes were spaced at 22 mm intervals [6,10]. 

Electromyographic activity was recorded using four channels 
of eight-channel electromyograph (Easymyo). Signal was digi-
tally filtered and averaged over 3000 ms. Electrical activity of 
the right and left masseter and temporalis muscles was measured 
in microvolts (µV) using mean value for each muscle [3]. 

Electromyographic potentials were standardized accord-
ing to Ferrario. To block dentoalveolar proprioception and 
determine the degree of muscular contractility, two 10 mm-
thick cotton rolls were placed between the second premolar 
and the first molar of the mandible and electromyogram of 
maximal voluntary contraction of clenching was recorded for 
3 sec [4]. Subjects were asked to repeat the same act using 
their own occlusion [8] where occlusal contact had indirect 
effect on muscle tone [7]. We adopted the first test as a stan-
dard (100%) where muscle status is free from dentoalveolar 
proprioceptive effects [11].

Results and discussion. The table below contains indicators 
of electrophysiologic characteristics (µV, P<0,001) of mastica-
tory muscles, right and left temporalis and right and left mas-
seter, in nasal and oronasal breathing modes. 

ELECTROPHYSIOLOGICAL CORRELATES OF MASTICATORY MUSCLES 
IN NASAL AND ORONASAL BREATHING MODES

1,2,3Bakradze A., 1Vadachkoria Z., 2Kvachadze I.
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As Table 1 shows, in subjects with nasal breathing, electro-
myographic indicators fall within standardized range. In the 
group of subjects with oronasal breathing electrical activity 
of masseter and temporalis muscles is asymmetrical. Asym-
metry between sides and unevenness between muscle pairs 
during normalized muscle activity may result from function-
ally unstable occlusion. When teeth clench on a cotton roll, 
dentoalveolar proprioceptive signal is too weak to affect 
electromyographic indicators offering possibility to obtain 
data solely on muscle activity during maximal voluntary con-
traction. Indicators of the degree of mean muscle contractil-
ity recorded as a result of standardized maximal voluntary 
contraction show that, in nasal breathing, muscle activity is 
homogenous and symmetric in the right and left masseter and 
temporalis muscles, while, in oronasal breathing, it becomes 
more dissociated with electrical activity more pronounced in 
temporalis muscles. Electrophysiologic activity and, conse-
quently, contractility of both temporalis and masseter mus-
cles are reduced compared to subjects with nasal breathing 
which must be caused by recruitment of less excitable motor 
units.

Results yielded by the study suggest the significance of the 
state of neuromuscular balance of the masticatory apparatus in 
the assessment of orthodontic status and possibility of apply-
ing electromyographic indicators to estimate the degree of orth-
odontic dysfunction and develop individualized treatment plans. 
Study continues in this respect. 
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Table 1. Indicators of electromyographic activity of right and left temporalis and masseter muscles 

Mode of breathing Right temporalis Left temporalis Right masseter Left masseter

Nasal 188 ±4,3 µV 191±4,0 µV 185 ±3,3 µV 186 ±3,9 µV

Oronasal 150±3,3 µV 140±2,3 µV 87±2,9 µV 90 ±3,0 µV
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SUMMARY

ELECTROPHYSIOLOGICAL CORRELATES OF MAS-
TICATORY MUSCLES IN NASAL AND ORONASAL 
BREATHING MODES
1,2,3Bakradze A., 1Vadachkoria Z., 2Kvachadze I.

Tbilisi State Medical University, 1Department of Maxillofacial 
Surgery and Surgical Dentistry for Children and Adolescents, 
2Department of Physiology, 3Dental Clinic and Training-Re-
search Center “UniDent”, Georgia

Aim of the study was to assess electrophysiologic character-
istics of masticatory muscles, right and left temporalis and right 
and left masseter, in nasal and oronasal breathing modes. 

The study was conducted on the group of 30 female volun-
teers who were referred to the clinic for orthodontic problems. 
Conflict of interests was ruled out. The research was carried out 
within a frame of population-based study.

In subjects with nasal breathing electromyographic indica-
tors fall within standardized range. In the group of subjects with 
oronasal breathing electrical activity of masseter and temporalis 
muscles is asymmetrical. Asymmetry between sides and un-
evenness between muscle pairs during normalized muscle activ-
ity may result from functionally unstable occlusion. When teeth 
clench on a cotton roll, dentoalveolar proprioceptive signal is 
too weak to affect electromyographic indicators offering possi-
bility to obtain data solely on muscle activity during maximal 
voluntary contraction. Indicators of the degree of mean muscle 
contractility recorded as a result of standardized maximal vol-
untary contraction show that, in nasal breathing, muscle activ-
ity is homogenous and symmetric in the right and left masseter 
and temporalis muscles, while, in oronasal breathing, it becomes 
more dissociated with electrical activity – more pronounced in 
temporalis muscles. Electrophysiologic activity and, conse-
quently, contractility of both temporalis and masseter muscles 
are reduced compared to subjects with nasal breathing which 
must be caused by recruitment of less excitable motor units.

Results yielded by the study suggest the significance of the 
state of neuromuscular balance of the masticatory apparatus in 
the assessment of orthodontic status and possibility of apply-
ing electromyographic indicators to estimate the degree of orth-
odontic dysfunction and develop individualized treatment plans. 
Study continues in this respect. 

Keywords: right and left temporalis muscles, right and left 
masseter, nasal breathing mode, oronasal breathing mode.

РЕЗЮМЕ

ЭЛЕКТРОФИЗИОЛОГИЧЕСКИЕ КОРРЕЛЯТЫ ЖЕ-
ВАТЕЛЬНОЙ МУСКУЛАТУРЫ ПРИ НОСОВОМ И 
ОРОНАЗАЛЬНОМ РЕЖИМАХ ДЫХАНИЯ

1,2,3Бакрадзе А.Г., 1Вадачкория З.О., 2Квачадзе И.Д.

Тбилисский государственный медицинский университет, 
1кафедра челюстно-лицевой хирургии и хирургической сто-
матологии для детей и подростков; 2кафедра физиологии; 
3Стоматологическая клиника и Учебно-исследовательский 
центр «УниДент», Грузия

Целью исследования явилась оценка электрофизиологи-
ческих параметров жевательной мускулатуры - правой и 

левой височных, правой и левой жевательных мышц - при 
носовом и ороназальном (смешанном) режимах дыхания.

Исследована группа женщин-добровольцев (n�30), кото-n�30), кото-), кото-
рые поступили в клинику с ортодонтическими проблемами. 
Конфликт интересов отсутствовал. Исследование проводи-
лось в рамках общественного исследования.

У лиц с носовым дыханием электромиографические по-
казатели находятся в диапазоне физиологической нормы. 
В группе исследуемых с ороназальным (смешанном) ды-
ханием электрическая активность жевательных и височных 
мышц была асимметрична. Асимметрия между сторонами 
и неравномерность между парами мышц при нормальной 
мышечной активности, по всей вероятности, является ре-
зультатом функционально нестабильной окклюзии. При 
сжимании зубов о ватный валик зубочелюстной дентоальве-
оллярный сигaнал слишком слаб для влияния на электроми-
ографические показатели, что дает возможность получить 
конкретные данные о мышечной активности во время мак-
симального произвольного сокращения. Индикаторы сте-
пени сократимости мышц, зарегистрированные при стан-
дартизованном максимальном произвольном сокращении 
указывают, что при носовом дыхании мышечная активность 
однородна и симметрична в правой и левой жевательных и 
височных мышцах; при ороназальном дыхании она стано-
вится более диссоциированной, с более выраженной элек-
трической активностью височных мышц. Электрофизио-
логическая активность и, как следствие, сократимость как 
височных, так и жевательных мышц снижены в сравнении 
с субъектами с носовым дыханием, что, очевидно, вызвано 
уменьшением включенных в возбуждение высокопорого-
вых двигательных единиц.

Результаты исследования свидетельствуют о значимости 
состояния нервно-мышечного баланса жевательного аппа-
рата для оценки ортодонтического статуса и возможности 
применения электромиографических показателей для опре-
деления степени ортодонтической дисфункции и разработ-
ки индивидуального плана лечения. Исследования в этом 
направлении продолжаются.

reziume

saReWi muskulaturis eleqtrofiziologiuri 
korelatebi cxvirisa da Sereuli sunTqvis pi-
robebSi

1,2,3a.baqraZe, 1z. vadaWkoria, 2i.kvaWaZe

Tbilisis saxelmwifo samedicino universite-
ti, 1bavSvTa da mozardTa yba–saxis qirurgiisa 
da qirurgiuli stomatologiis departamenti; 
2fiziologiis departamenti; 3stomatologiis 
klinika da saswavlo-kvleviTi centri „uniden-
ti“, Tbilisi, saqarTvelo

kvlevis mizans warmoadgenda saReWi muskula-
turis (marjvena da marcxena safeTqlis kunTebi, 
marjvena da marcxena saReWi kunTebi) eleqtro-
fiziologiuri maxasiaTeblebis Sefaseba cxviri-
sa da Sereuli sunTqvis pirobebSi.
gamokvleulia 30 moxalise qali, romelTac 

orTodontiuli problemiT mimarTes klinikas. 
kvlevaSi CarTvisas gamoricxuli iyo interesTa 
konfliqti. kvleva atarebda sazogadoebriv cdis 
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xasiaTs. kvlevis Sedegebis analiziT gairkveva, 
rom subieqtebSi cxviriT sunTqvis dros eleqt-
romiografiuli potencialebi standartizebuli 
maCveneblebis farglebSia. Sereuli sunTqvis 
jgufSi saReWi da safeTqlis kunTebis eleqtru-
li aqtivoba asimetriulia. asimetria (mxare) da 
arastabiluroba (kunTTa wyvilebis) normalize-
buli kunTovani aqtivobis dros SesaZloa war-
moadgendes funqciurad arastabiluri okluziis 
Sedegs. bambis lilvakebze kbilebis moWerisas 
dentoalveoluri propiorecepciis moqmedeba 
miRebul eleqtromiografiul monacemze mini-
maluria, rac konkretulad kunTis aqtivobis 
Sefasebis SesaZleblobas iZleva maqsimaluri 
daWerisas.
standartizebuli maqsimaluri kontraqciis pi-

robebSi daregistrirebuli kunTebis saSualo 
kumSvadobis xarisxis maCveneblis mixedviT, cxvi-
riT sunTqvis pirobebSi rogorc marjvena da 
marcxena sakuTriv saReWi kunTebis, aseve, safeTq-

lis kunTebis aqtivoba homogenuri da simetri-
ulia. Sereuli sunTqvis SemTxvevaSi ki maT So-
ris disociacia izrdeba: ufro gamoxatulia 
safeTqlis kunTebis eleqtruli aqtivoba, saReW-
Tan SedarebiT; rogorc safeTqlis, aseve saReWi 
kunTebis eleqtrofiziologiuri aqtivoba, Sesa-
bamisad - kumSvadoba, cxviriT sunTqvis jgufTan 
SedarebiT, daqveiTebulia. aRniSnulis mizezs 
unda warmoadgendes agznebaSi CarTuli maRal-
zRurblovani mamoZravebeli erTeulebis raode-
nobis Semcireba.
miRebuli Sedegebi miuTiTebs saReWi aparatis 

nerv-kunTovani balansis mdgomareobis mniSvne-
lobaze orTodontiuli statusis gansazRvri-
saTvis, aseve, eleqtromiografiuli maxasiaTeb-
lebis gamoyenebis SesaZleblobis Sesaxeb, maT 
Soris, orTodontiuli disfunqciis xarisxis 
Sefasebis da mkurnalobis individuri sqe-
mis dagegmvis dros. kvleva am mimarTulebiT 
grZeldeba.

INDICATORS OF LOCAL IMMUNITY IN THE COMORBID COURSE 
OF CARIES AND GASTROESOPHAGEAL REFLUX DISEASE  

Borysenko A., Timokhina T., Kononova O.

Bohomolets National Medical University, Department of Therapeutic Stomatology, Kyiv, Ukraine

The prevalence of hard tooth tissue diseases (dental caries) is 
very high (up to 96,0%) among young people in former Soviet 
Union, especially in Ukraine. Diseases of the digestive system 
have same prevalence.

It should be noted that advertising for medical help for these 
diseases does not always occur on time. This is due to the re-
luctance of treatment to the doctor (dentist), and practice of 
avoiding treatment generally that begins in adolescence. Sur-
vey shows that about 63,0% of young men and 87,0% of young 
women take drugs for the treatment of gastrointestinal disorders 
and pain symptoms in dental diseases without the recommenda-
tions of a doctor (dentists) focusing solely on commercial ad-
vertising [1,2,8].

Today is clearly proven the relationship between diseases of 
the digestive tract and pathological processes that occur in the 
oral cavity [8,19,21]. It was found that oral diseases have a di-
rect influence on the condition of the digestive system. It was 
proved that receptors which are located in the oral mucosa, af-
fecting the motility and secretory activity of the digestive sys-
tem. Along with this, it was found that “pathological” reflexes 
of internal organs have a negative influence on the oral cavity [3-
5,9,15]. Caries and its complications take the leading role in the 
development of gastrointestinal diseases in young people. The 
organism of young people is influenced by constant microbial 
invasion and sensitization when diseases of the digestive system 
are combined with carious teeth [10].

However, quite often various changes can be determined in 
the tissues and organs of the oral cavity on the early stages of 
systemic diseases. This is due to the fact that in the etiology and 

pathogenesis of dental caries, periodontal and oral mucosa dis-
eases play main local and systemic immunity reactions.

In the organism, there is a close relationship between the main 
systems, including the endocrine, nervous, hematopoietic, as 
well as digestive. In different investigations were found likely to 
increase prevalence and intensity of hard tooth tissue diseases, 
oral mucosa diseases in adolescents and young people with vari-
ous diseases of the digestive tract [12-14,20].

A number of researchers found a higher prevalence of caries, 
oral mucosa diseases, periodontal diseases in children and adults 
with inflammatory and destructive diseases of the stomach and 
intestines. 

Different researches shown that caries of permanent teeth in 
children with gastrointestinal pathology was revealed in 78.4% 
versus 70.6% in children without digestive diseases. Children 
with gastroduodenitis have higher prevalence and intensity of 
dental caries, hyposalivation and decrease calcium level in sa-
liva, and acidosis of saliva. It was shown the influence of the 
stomach and duodenum contents with reflux on the homeostasis 
of the oral cavity, basic salivation, and also the activation of the 
demineralizing properties of saliva [22, 23].

Investigating of digestive tract diseases influence on the sta-
tus of the oral cavity in adult patients, researchers pay attention 
to the intensity of caries, the status of periodontal tissues, the 
hygienic state of the oral cavity, indicators of local immunity, 
and some indicators of saliva. Many authors note the high in-
tensity of caries in presence of gastritis and peptic ulcer (PU) up 
to 22. Such high level of dental lesion in patients with PU is ex-
plained by the gastroesophageal reflux in patients of this group. 


