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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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In the process of getting acquainted with the data of the world 
literature, it becomes clear that the human inner ear is not only 
a hypersensitive structure to oxygenation factors, but also has a 
high degree of immunoreactivity. The hematolabyrinth barrier 
has been described in detail in many studies [9,12,13]. Harris et 
al in 1985 described an experimental model of immune-induced 
sensorineural hearing loss (SNHL) in animals that had been pre-
sensitized with an antigen [10]. In our opinion, the main idea of ​​
research of this kind is to confirm the multifaceted effect on the 
body, both of a systemic (organ-specific) autoimmune process 
and an organ-specific autoimmune process. Our study examines 
the effect of a specific autoimmune process in the thyroid gland 
on the functional state of the body’s auditory system.

The prevalence of autoimmune thyroiditis (AIT) is difficult 
to assess, since in the euthyroid phase it has almost no precise 
clinical manifestations and corresponding diagnostic signs. Ac-
cording to the WHO, the carriage of antibodies to thyroglobu-
lin (TGAb) and thyroperoxidase (TPAb) and hypothyroidism is 
about 10 times higher in women than in men. AIT in 70-80% is 
the cause of cases of primary hypothyroidism. Its prevalence is 
2% in the general population [1,14].

AIT makes up 20-30% of thyroid pathology in Ukraine. The 
prevalence of thyroiditis in Ukraine over the past 10 years has 
increased by 68%, and in terms of 100 thousand population - by 
82%. The prevalence of AIT ranges from 0.1 to 1.2% in children 
and 6-11% in women over 60 years of age. AIT is 4–8 times more 
common in women of working age than in men, and recently there 
has been a tendency towards morbidity at a younger age. Subclini-
cal thyroiditis and circulating antibodies are found in 10–15% of 
apparently healthy individuals in a euthyroid stage [2].

The current stage of development of otorhinolaryngology re-
quires timely and comprehensive examination of patients who 
are at risk of developing progressive hearing impairment. Time-
ly application of objective methods of audiometry will allow in 
the future to prevent severe and irreversible hearing impairment 
and will allow to correct the identified problems with drug ther-
apy without using hearing aids.

Gawron et al, after conducting electrophysiological tests to 
study auditory function in patients with AIT, established the 
presence of subclinical hearing impairment, that is, patients with 
AIT had hearing impairment, but this problem had no obvious 
clinical manifestations [6].

In order to understand the mechanisms of development of 
such a complex polyetiological disease as SNHL, a deep knowl-
edge of the subtle mechanisms of the functioning of the auditory 
analyzer under normal physiological conditions and in pathol-
ogy is required. This applies primarily to the study of complex 
biochemical and electrophysiological processes occurring in the 
auditory system, the study of the ultrastructure of the inner ear 
and auditory pathways, metabolic processes, etc. SNHL can be 
secondary in diseases that first cause conductive or mixed hear-
ing loss, and eventually lead to functional and organic chang-
es in the receptor cells of the spiral organ. This happens with 
chronic purulent otitis media, adhesive otitis media, otosclero-
sis and Meniere’s disease. (V.I. Usachev, 2000; Timen, Kuzyk, 
2000) [3].

Many authors of scientific articles that investigated the re-
lationship between organ-specific autoimmune diseases and 
SNHL, write about the presence of a statistically significant re-
lationship between the underlying pathology and hearing loss or 
impairment.

Veldman (1984) describes the presence of the hematolaby-
rinth barrier, which is a kind of analogy to the blood-brain bar-
rier. Due to this, the structures of the inner ear have a special 
immunological reactivity, when the regulation is disturbed, the 
mechanisms of auto aggression towards cells and ultrastructures 
are triggered [18].

Levent Renda (2015), in a study of hearing in children with 
AIT in the euthyroid phase, describes the presence of a statisti-
cally significant relationship between an increase in TPAb and 
TGAb levels and an increase in the thresholds of auditory sen-
sitivity during tone audiometry. The author describes the lack of 
reliability when studying the influence of gender and age factors 
on hearing. Researchers believe that the so-called “bystander” 
effect, decreased immunotolerance of structures, cross-reac-
tions, and genetic factors may explain the occurrence of bilateral 
LUTS in AIT [15].

W. Gawron et al (2004) describes the results of electro-
physiological studies of auditory function in children with 
AIT without thyroid dysfunction. The studies were carried 
out using the registration of ABRs. The author found a sta-
tistically significant relationship between an increase in auto-
immune activity in the thyroid gland and an increase in the 
latency of wave I and the duration of the peak intervals III 
– V. He explains this by the fact that receptors for alpha-
thyroxine are present in the inner ear, which takes an active 
part in the normal formation of the inner ear. Another theory 
of the relationship between AIT and SNHL of these authors 
is the emergence of a specific autoimmune vasculitis and, as 
a consequence, a gradual deterioration of metabolism in the 
cells of the inner ear [8].

A. Arduc et al (2015), conducting tone audiometry in patients 
with AIT in the euthyroid phase, found a reliable direct correla-
tion between an increase in TGAb concentration and an increase 
in the thresholds of auditory sensitivity. Neuronal degeneration, 
hyperproduction of endolymph, fibrous tissue proliferation, 
compression of the perilymphatic space and atrophy of the organ 
of Corti are some of the most likely etiological factors that cause 
hearing impairment in AIT in their opinion [4].

Changes in the length of the OHC up to 5% of the total are 
directly determined by the magnitude of the transmembrane 
voltage, and not by changes in ionic equilibrium, according 
to JoAnn McGee (2015). In addition, the relationship between 
stress and mobility observed among OHCs is highly non-linear. 
In contrast to the inner hair cells, the side wall of the OHC is 
densely saturated with particles, which are integral components 
of the cell membrane, and it is believed that these particles are 
protein oligomers [16].

Changes in the position and shape of the OHC are accom-
panied by currents that reflect non-linear capacitance. It is the 
movement of charged particles within the plasma membrane 
that is the driving force of contractility.
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The electrically sensitive motor protein underlying this pro-
cess was identified in 2000 and named prestin (SLC26A5), a 
modified anionic transport protein belonging to the family of 
proteins containing the soluble carrier SLC, 26 families, 5 rows. 
Antibodies to prestin, which were localized in the membranes of 
the OHC, induced the development of immunoreactivity, which 
inhibits the development of electromotility [5,6].

I would like to briefly describe the process of formation of 
electromobility. Recent studies indicate that intracellular Cl ions 
act as external sensors for charge voltage. In this model, Cl ions 
occupy a position in the intracellular region of the membrane 
protein prestin and move along an electrical gradient towards 
the extracellular region during depolarization. This movement 
of charge creates a corresponding change in the protein, reduces 
its surface area and shrinks the cell. During hyperpolarization, 
the opposite action occurs when Cl ions move to the extracel-
lular space within the protein region, although the anion never 
moves to the extracellular space [7,17,18].

Violation of transcription of the gene encoding the protein 
prestin, which occurs due to the activation of organ-specific au-
toimmune diseases, such as AIT, may be the cause of hearing 
impairment. This theory can explain the unevenness and selec-
tivity of impaired function of the OHC.

The aim of this study was to determine the OHC disturbance 
in patients with euthyroid AIT. Our task was to investigate AIT 
factors influence on hearing function in patients with no subjec-
tive sensations of hearing loss.

We studied hearing in patients with euthyroid AIT to assess 
the function of sound perception and determine the impact of 
elevated levels of TGAb and TPAb on the spiral organ cells.

Materials and methods. We selected patients with euthyroid 
AIT for this study. The main group consisted of 59 people 
with AIT. The control group was presented by 29 healthy 
individuals. Before the study patients were examined by an 
endocrinologist. In all patients the levels of thyroid stimulat-
ing hormone (TSH), free thyroxine (T4), free triiodothyro-
nine (T3), TGAb, TPAb were determined. The function of the 
outer hair cells (OHC) was assessed by DPOAE registration. 
We estimated dependency of DPOAE data (signal/noise ratio 
(S/N)) on TPAb and TGAb levels. We registered DPOAE at 
frequencies of 1000 Hz, 1429 Hz, 2000 Hz, 2857 Hz, 4000 
Hz, 5714 Hz and 8000 Hz. Then auditory brainstrem respons-
es (ABR) were evaluated. We used program Statistical Pack-
age for the Social Sciences 17 for statistical data. In addition, 
we perform correlation analysis between autoimmune activ-
ity in thyroid gland and OHC function.

Table 1. DPOAE data in the main group with AIT and control group at frequency range 
from 1000 Hz to 8000 Hz in the right (R) and left (L) ears (S/N ratio, dB)

Area (side) of registration/frequency (Hz) АІТ (n=59) Control (n=29) р

R1000 9,39±0,46 10,28±0,75 0,318

L1000 9,22±0,43 10,62±0,59 0,064

R1429 10,97±0,51 12,34±0,78 0,152

L1429 10,27±0,57 11,96±0,75 0,088

R2000 11,98±0,79 13,55±1,07 0,252

L2000 10,97±0,61 12,65±1,03 0,146

R2857 13,23±0,68 13<29±0,98 0,960

L2857 10,00±0,51 10,92±0,86 0,339

R4000 11,27±0,56 10,87±0,85 0,688

L4000 12,40±0,60 12,19±1,09 0,857

 R5714 9,32±0,51 10,57±0,69 0,160

 L5714 9,16±0,48 10,72±0,75 0,076

 R8000 6,38±0,42 9,98±0,42 <0,001

 L8000 7,43±0,51 9,10±0,63 0,045

Table 2. ABR data in the main group with AIT and control group, stimulation with 80 dB HL (peak latency, msec)

Left side of registration АІТ (n=59) Control (n=29) р

I peak 2,11±0,23 1,68±0,34 <0,001

III peak 3,81±0,26 3,23±0,29 0,719

V peak 5,81±0,34 5,79±0,27 0,807

interpeaks interval I-III 1,69±0,33 2,15±0,44 <0,001

interpeaks interval III-V 2,00±0,37 1,96±0,37 0,638

interpeaks interval I-V 3,70±0,39 4,11±0,44 <0,001
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Results and discussion. The age of patients in the study 
ranged from 22 to 48 years and averaged on 33,25±6,32 
years. Examination of thyroid gland function in patients of 
both groups showed that the average level of TSH in the main 
group was 2,74±0,83 mIU/ml, the average level of free T3 - 
3,28±0,47 pg/ml, the average free T4 - 1,20±0,195 ng/dL, 
which corresponded to normal levels. TGAb average content 
in main group was 226,56±1,84 mIU/ml, in the control group 
- 76,21±11,04 mIU/ml. Levels of TPAb in the main group 
were on average at 64±2,31 IU/mL, in the control group - 
14,83±1,39 IU/ml. The data show a significant increase in 
autoimmune activity indicators in the main group in compari-
son with the control group.

The data in table 1 showed that measuring of S/N index at 
a frequency of 8000 Hz in the right and left ears in the main 
group with AIT was decreasing significantly (6,38±0,42 dB and 
7,43±0,51 dB) in comparison with control group (9,98±0,42 dB 
and 9,10±0,63 dB). S/N index at frequency of 5714 Hz in the 
right and left ears in the main group with AIT was no significant 
difference comparing with the control group.

The data is shown that patients with AIT have a violation of 
OHC function at frequencies of 5714 and 8000 Hz, damages 
at these frequencies do not always feel and they can proceed 
latently, before manifestation of more violent disorders.

The data in table 2 shows a statistically significant (p<0,001) 
increase of the latency of the peak I in the group of patients with 
AIT (2,11±0,23 msec) compared to the control group (1,68±0,34 
msec). This indicate a delay of the signal transmission to the au-
ditory nerve due to the damage in the OHC of patients with AIT.

The electric impulse transmission is not interrupted in the 
brain stem part of auditory pathway according to the inter-peak 
intervals registration. This is evidenced by the shortening of the 
inter-peak intervals I-III, I-V.

In order to show the relationship and to determine the de-
pendence of the decrease in the function of OHC and increase 
the level of antibodies to the thyroid metabolism products, we 
conducted a correlation analysis. The type of interconnection 
between the two processes was reverse using the Pearson cor-
relation coefficient, statistics were also established.

In figure 1, the right side is considered, at the frequency of 
8000 Hz, in the diagram A of the seronegative persons (absence 
of elevated TPAb level in AIT), the correlation coefficient shows 
the feedback (r=-0.164) and statistically unreliable (p=0.396). 
Diagram B presents the link between TPAb and the function of 
the OHC in seropositive individuals. The Pearson coefficient is 
-0.688 (p<0.001), which characterizes this interconnection as 
inverse and statistically significant. That is, when increasing the 
TPAb levels the function of the OHC will be reduced.

Fig.1. Correlation between the TPAb titles and the function of the right side OHC 
at a frequency of 8000 Hz (A is seronegative, B is seropositive)

Fig.2. Correlation between the TGAb levels and the function of the right side OHC
 at a frequency of 8000 Hz (A is seronegative, B is seropositive)
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Figure 2 in diagram A shows the correlation between the TGAb 
level and the S/N index, r=-0.227 at p=0.366. In seropositive for the 
level of TGAb individuals (Diagram B), a reverse and statistically 
significant correlation was found (r=-0.611, p<0.001). The results 
obtained in the analysis of Chart B indicate that, with increasing 
level of the TGAb leads to decreasing of the OHC function.

 In figure 3, in the diagram A is the seronegative persons, the 
correlation coefficient shows a direct relation (r = 0,157), which 
is statistically unreliable (p = 0,415). Diagram B presents the link 
between TPAb and the function of the OHC in seropositive indi-
viduals. The Pearson coefficient is -0.611 (p <0.001), which char-
acterizes this interconnection as inverse and statistically significant.

Figure 4 shows the left ear, at a frequency of 8000 Hz, in dia-
gram A, a correlation between the TGAb level and the S/N index 
is depicted, r=-0,061, p=0,753 - feedback, no statistically sig-
nificant. In seropositive for the level of TGAb individuals (Dia-
gram B), a reverse and statistically significant correlation was 
found (r = -0.547, p <0.001). It means that raising of antibodies 
to thyroglobulin levels leads to decreasing of OHC function on 
the left ear of patients with AIT.

The registration of DPOAE and ABR revealed an increase in 
the frequency (number of cases) of dysfunction of the OHC in 
the main group. The lack of response when registering DPOAE 
in the frequency range 5714-8000 Hz is 37.3-40.7%, which is 
significantly (three times) and statistically significantly higher 
than this indicator in healthy individuals (13.8%). According 
to the results of registration of ABRs on both sides, there is an 
increase in the latency of the peak I in the subjects of the main 
group in relation to the control group. There is no lengthening 
of the peak intervals I-III and I-V in patients with AIT compared 
with healthy individuals on both sides of the study, which con-
firms the absence of dysfunction at the retrocochlear level.

Our results confirm and accomplish the existing data [7,8,9] 
on sensorineural hearing impairment in patients with euthyroid 
AIT. This suggests that it is advisable to study the function of 
the OHC by the DPOAE even in the case when patients with 
AIT do not complain of hearing impairment, since this will help 
to identify possible early changes in the function of the auditory 
receptor in such patients.

The results of the study confirm the existing ideas about the 

Fig.4. Correlation between the TGAb level and the function of the left ear OHC 
at a frequency of 8000 Hz (A is seronegative, B is seropositive)

Fig.3. Correlation connection between the TPAb titles and the function of the left ear OHC 
at the frequency of 8000 Hz (A is seronegative, B is seropositive)



46

	
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

relationship between hearing impairment and the activity of the 
autoimmune process in the thyroid gland. In addition, the cor-
relation analysis showed that the deterioration of the OHC func-
tion in these patients is associated with an increase the levels of 
TPAb and TGAb in the blood. The ideas about the pathogenesis 
of euthyroid AIT are supplemented, a significant connection be-
tween the autoimmune process and the function of the outer hair 
cells is shown, when analyzing their function at a frequency of 
8000 Hz.

Thus, in patients with AIT, the OHC function is characterized 
by different relationships with the indicators of the autoimmune 
process. With an increase in the frequency during the registra-
tion of DPOAE, the number of connections of the OHC function 
increases (at a frequency of 5714 Hz and at a frequency of 8000 
Hz), which indicates an expansion of the pathogenetic mecha-
nisms of the formation of hearing impairment, especially in the 
frequency range of 8000 Hz. In general, the deterioration of the 
OHC function in patients with AIT is associated with an increase 
in the blood levels of TPAb and TGAb.

The main pathogenetic essence of the pathological process in 
euthyroid AIT is the predominance of the function of the im-
mune system in the form of the production of specific compo-
nents of immunity (autoantibodies). The state and regulation of 
the thyroid gland function play a secondary role in the formation 
of the pathological process in these patients. The function of the 
OHC at a frequency of 8000 Hz is significantly associated with 
the autoimmune process; this is the leading mechanism in the 
pathogenesis of hearing impairment in euthyroid AIT.

We study the pathogenetic mechanism of the auditory system 
dysfunctions in patients with chronic autoimmune organ-specif-
ic disease. In the literature we did not find articles that would 
consider the possible mechanism of the development of senso-
rineural hearing loss in patients with autoimmune thyroiditis. 
Basically, the authors present information about the presence of 
hearing impairment in patients with thyroiditis in the form of 
simple facts, without conducting a correlation analysis, which 
shows the relationship of two pathogenetic processes.

Considering and analyzing the process of autoimmune dam-
age to the thyroid gland and the process of outer hair cells dys-
function, the results show that patients have outer hair cells dys-
function in the frequency range 6000-8000 Hz at otoacoustic 
emission registration. This frequency range is higher than the 
speech frequency. Therefore, patients with functional disorders 
in the inner ear do not subjectively feel them.

Investigating the mechanisms of hearing impairments in pa-
tients with autoimmune thyroiditis, who don`t have complaints 
from the auditory function, but have functional impairments, we 
are developing an algorithm for early diagnosis and thereby im-
prove the early diagnosis of sensorineural hearing impairments. 
We will discover a problem at an early stage, the specialist has 
in his reserve time, which allows to approach the solution of 
the problem with lower financial costs and improve the patient’s 
quality of life.

Conclusions. Study of dependency between DPOAE and 
ABR data and TPAb, TGAb levels indicated a statistically sig-
nificant correlation between increased activity of autoimmune 
process seropositive persons of main group and decrease OHC 
function in the frequency range of 5714 - 8000 Hz.

The correlation analysis conducted between increasing the 
levels of TPAb, TGAb and the OHC function at a frequency of 
8000 Hz showed that with increasing antibodies levels the func-
tion of the OHC degrades from both sides of the study.
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SUMMARY

OTOACOUSTIC EMISSION AND AUDITORY BRAIN-
STEM RESPONSE IN PATIENTS WITH AUTOIMMUNE 
THYROIDITIS

Tarasenko M., Dieieva Yu., Naumenko A.

Bogomolets National Medical University, Department of 
Оtorhinolaryngology, Kiev, Ukraine

The function of the outer hair cells (OHC) in patients with 
euthyroid autoimmune thyroiditis (AIT) was investigated in 
frequency range of 1000 - 8000 Hz. Our aim was to measured 
of AIT factors influence on auditory function in patients with 
no subjective sensations of hearing loss. For this study we 
selected patients with euthyroid AIT. Patients average age on 
33,25±6,32 years. The main group consisted of 59 people. 
The control group was presented by 29 relatively healthy 
individuals, without AIT and normal hearing function. Each 
patient was determined the levels of thyroid stimulating hor-
mone (TSH), free thyroxine (T4), free triiodothyronine (T3), 
thyroid peroxidase antibodies (TPAb), thyroglobulin antibod-
ies (TGAb). The function of OHC of the inner ear was as-
sessed by the registration of distortion product otoacoustic 
emission (DPOAE) and auditory brainstrem response (ABR) 
evaluation. We estimated dependency of DPOAE data on 
TPAb and TGAb levels in the patients’ blood tests. We used 
program Statistical Package for the Social Sciences 17 for 
statistical data. In the study of dependency between DPOAE 
and ABR`s data and TPAb, TGAb levels we indicated a sta-
tistically significant correlation between increased activity of 
autoimmune process and decrease OHC function in the fre-
quency range of 5714 - 8000 Hz.

Keyworlds: autoimmune thyroiditis, sensorineural hearing 
loss, otoacoustic emission, auditory brainstrem response, sta-
tistical analisis.

РЕЗЮМЕ 

ОТОАКУСТИЧЕСКАЯ ЭМИССИЯ И РЕАКЦИЯ СЛУ-
ХОВОГО ПОТОКА МОЗГА У ПАЦИЕНТОВ С АУТО-
ИММУННЫМ ТИРЕОИДИТОМ

Тарасенко М.В., Науменко А.Н., Деева Ю.В. 

Национальный медицинский университет им. А.А. Бого-
мольца, кафедра оториноларингологии, Киев, Украина

Цель исследования - анализ влияния факторов аутоим-
мунного тиреоидита на слуховую функцию у пациентов 
без субъективных ощущений потери слуха. 

Исследована функция наружных волосковых клеток 

(НВК) у пациентов с эутиреоидным аутоиммунным тире-
оидитом (AИT) в диапазоне частот 1000-8000 Гц. 

Наблюдались 59 пациентов с эутиреоидным АИТ (ос-
новная группа), средний возраст - 33,25±6,32 года. Кон-
трольную группу составили 29 здоровых лиц без АИТ и 
с нормальной функцией слуха. У пациентов определяли 
уровни тиреотропного гормона (ТТГ), свободного ти-
роксина (Т4), свободного трийодтиронина (Т3), антител 
к тироидной пероксидазе (АТПО), антител к тиреоглобу-
лину (АТТГ). Функцию НВК внутреннего уха оценивали 
путем регистрации продукта искажения отоакустической 
эмиссии (ПИОАЭ) и слухового ответа мозга при реги-
страции слуховых вызванных потенциалов (СПВ). Про-
ведена оценка зависимости данных ПИОАЭ от уровней 
АТПО и АТТГ в анализах крови пациентов. Статистиче-
ская обработка данных проведена посредством програм-
мы Statistical Package for the Social Sciences 17. 

В результате исследования зависимости между данными 
ПИОАЭ и СВП и уровнями АТПО, АТТГ установлена ста-
тистически значимая корреляция между повышенной ак-
тивностью аутоиммунного процесса и снижением функции 
НВК в диапазоне частот 5714-8000 Гц.

reziume

autoimunuri Tireoditis mqone pacientebis sme-
niTi funqciis maxasiaTeblebi otoakustikuri 
emisiis da smeniT gamowveuli potencialebis 
registraciis Sedegebis mixedviT

m.tarasenko, a.naumenko, i.deeva

a. bogomolcis sax. erovnuli samedicino univer-
siteti, otorinolaringologiis kaTedra, kievi, 
ukraina 

kvlevis mizans warmoadgenda autoimunuri Ti-
reoiditis faqtorebis gavlenis analizi smenis 
dakargvis subieqturi SegrZnebis armqone pacien-
tebis smeniT funqciaze.
pacientebSi euTireoiduli autoimunuri Ti-

reoiditiT gamokvleulia gareTa sasmeni bu-
susovani ujredebi sixSirul diapazonSi 1000-
8000 hc.
dakvirvebis qveS imyofeboda 59 pacienti euTi-

reoiduli autoimunuri TireoiditiT (ZiriTadi 
jgufi), saSualo asaki - 33,25±6,32 weli. sakon-
trolo jgufi Seadgina 29 janmrTelma pirma, 
autoimunuri Tireoiditis gareSe da normalu-
ri smeniTi funqciiT. pacientebs ganesazRvra 
Tireotropuli hormonis, Tavisufali Tiroqsi-
nis, Tavisufali triiodTironinis, Tiroiduli 
peroqsidazas mimarT antisxeulebis da Tireo-
globulinis mimarT antisxeulebis koncentra-
cia.
Sida yuris gareTa sasmeni bususebis funq-

cia Sefasda otoakustikuri emisiis produqtis 
gadaxris da smeniT gamowveuli potencialebis 
registraciis saSualebiT. Catarebulia otoakus-
tikuri emisiis produqtis gadaxris monacemebis 
damokidebulebis Sefaseba Tiroiduli peroqsi-
dazas mimarT antisxeulebis da Tireoglobuli-
nis mimarT antisxeulebis donesTan.
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monacemebi statistikurad damuSavda pro-
gramiT Statistical Package for the Social Sciences 17.
kvlevis Sedegebis mixedviT dadgenilia mniS-

vnelovani korelacia autoimunuri procesis mo-
matebul aqtivobasa da gareTa sasmeni bususebis 
funqcias Soris sixSirul diapazonSi 5714-8000 hc.

КОМПЛЕКСНАЯ ОЦЕНКА ВИДОВОГО СОСТАВА И ЧУВСТВИТЕЛЬНОСТИ МИКРОФЛОРЫ 
У ПАЦИЕНТОВ С ОДОНТОГЕННЫМ ВЕРХНЕЧЕЛЮСТНЫМ СИНУСИТОМ
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Одонтогенные воспалительные заболевания придаточ-
ных пазух носа являются часто встречающейся патологией 
в практике челюстно-лицевого хирурга, оториноларинго-
лога и хирурга-стоматолога. Риск-фактором их развития 
является наличие околоверхушечного воспалительного 
процесса моляров и премоляров верхней челюсти [1,2]. В 
общем количестве одонтогенных верхнечелюстных сину-
ситов высока доля случаев, вызванных грибковой флорой, 
при этом развитие заболевания связано с проведением эндо-
донтического лечения моляров и премоляров и введением в 
полость пазухи пломбировочного материала, являющегося 
питательным субстратом для возбудителя заболевания – 
Aspergillus fumigatus [3-6].

Заболеваемость одонтогенным верхнечелюстным си-
нуситом, осложненным перфорацией верхнечелюстной 
пазухи, связана со следующими факторами: ошибочные 
действия врача и осложнения при удалении моляров и пре-
моляров зубов верхней челюсти; воспалительные процессы 
в периапикальных тканях зубов, вызывающие резорбцию 
костной ткани альвеолярного отростка в проекции дна верх-
нечелюстной пазухи, а также топографо-анатомические 
особенности строения верхней челюсти, обуславливающие 
большой объем полости верхнечелюстной пазухи и бли-
зость корней дистальной группы зубов к ней (пневматиче-
ский тип строения верхней челюсти) [7,8]. При перфорации 
интактной верхнечелюстной пазухи развитие заболевания 
непосредственно связано с инфицированием пазухи  спустя 
свищевой ход микрофлорой полости рта [9], а при хрониче-
ском одонтогенном синусите перфорация усугубляет тече-
ние воспалительного процесса [10]. Постоянная миграция 
высоко патогенных микроорганизмов из полости рта  спустя 
оро-антральное соустье в полость верхнечелюстной пазухи 
способствует поддержанию хронического воспалительного 
процесса и создает широкий полимикробный спектр, требу-
ющий тщательного подбора медикаментозной терапии [11].

Таким образом, назначению антибактериальных препа-
ратов в комплексном лечении верхнечелюстного синусита 
должно уделяться достаточное внимание [12], при этом, к 
применению предлагаются препараты различных групп. По 
данным ряда авторов, предпочтение отдается защищенным 
аминопенициллинам [13]. Имеются сообщения о примене-
нии в качестве рациональной антибактериальной терапии 

клиндамицина и цефотаксима [14]. Фторхинолоны с ши-
роким спектром действия также являются перспектив-
ными при смешанных (аэробно-анаэробных) инфекциях 
[15]. К системным антибактериальным препаратам при 
необходимости добавляют местные. Так, аэрозоль Биопа-
рокс (фузафунгин) обладает сочетанным антибактериаль-
ным и противовоспалительным эффектом, что подтверж-
дено клиническими исследованиями [16]. Рекомендованы 
также к применению спреи на основе фрамицетина и не-
омицина [17].

Несмотря на многочисленные исследования, посвя-
щенные комплексному лечению одонтогенных верхнече-
люстных синуситов, вопрос выбора антибактериальных 
препаратов остается открытым [18]. Назначения не всегда 
опираются на данные микробиологического исследования, 
в ряде случаев делаются эмпирически. В связи с большим 
многообразием флоры и обязательным присоединением 
одонтогенных микроорганизмов, не всегда целесообразно 
применением схем лечения, рекомендованных в терапии 
риногенных синуситов[19].

Цель исследования - оценка видового состава микро-
флоры у пациентов с различными формами одонтогенного 
верхнечелюстного синусита (грибковый синусит, синусит, 
осложненный перфорацией пазухи) и определение чувстви-
тельность выделенных микроорганизмов к антибактериаль-
ным препаратам, наиболее часто назначаемым для лечения 
верхнечелюстного синусита.

Материал и методы. С целью оценки видовой принад-
лежности микрофлоры верхнечелюстной пазухи проведено 
микробиологическое исследование у 230 пациентов обоего 
пола в возрасте от 18 до 70 лет, находившихся на обследо-
вании и лечении в ГБУЗ МО МОНИКИ им. М.Ф. Влади-
мирского с диагнозом «одонтогенный верхнечелюстной 
синусит». В исследование включены 155 пациентов с пер-
форативными формами одонтогенного верхнечелюстного 
синусита, из них 80 со сформированным оро-антральным 
соустьем длительностью существования от 2 недель и 75 
пациентов с интраоперационными перфорациями верхнече-
люстной пазухи, когда в ходе оперативного вмешательства 
требовалось удаление причинного зуба и 75 пациентов с 
одонтогенным верхнечелюстным синуситом, осложненным 
наличием грибковых колоний в полости пазухи (рис. 1).


