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ANALYSIS OF ASSOCIATION BETWEEN THE DENSITY OF INFILTRATION IN
PRIMARY CARCINOMA OF THE MAMMARY GLAND BY TUMOR-ASSOCIATED
MACROPHAGES AND POSTOPERATIVE PROGNOSIS

Aikian A.Z., Shynkevych V.1., Kaidashev I.P.
Ukrainian Medical Stomatological Academy, Poltava, Ukraine

MyxnmHo-acouiviosari Makpogarv (MAM) M2-Turly AOMIHYOTb y RyXMHaX i MPOAYKYIOTb CIIPUSITIIMBI /151 iX POCTY MOJIEKY M,
CTUMYIIHOKOYM PICT ryxsmmHu. OAHaK, 3miHa M2-Turly Ha M1 Moxe yrioBibHIOBaTV abo MPUrvHSTY Lied picT. [is peanizauii Ha-
npsimky mogynauii M1/M2 ripu 7ikyBaHHI KapLyHOMu/paKy MO/IO4HOI 3as103m (PM3) HeobxigHa obrpyHTOBaHa AlarHoCTvka i ri-
ATBEDIYKEHHSI HEraTuBHOro rporHo3y MAM. Metoro pob6oTu 6y/10 OLJiHATY BIAHOLLIEHHS MyX/IMHO-aCOLlilioBaHux Makpogaris 40
nic/I90neEPaLUivIHOro NMPOrHO3Y/BMWKVBAHHS NALJIEHTOK 3 KapLYMHOMOK/PaKoM MOJIOYHOI 3as103u (PM3). MatepiasioM AOC/mKeHHS
6ysm IHTPaorepaLiviti TkaHuHU MyXimH Ta incwiaTepaibHux JIiMQOBY/IiB MpyU PaauKaibHOMYy BUAASIEH] MOJIOYHUX 337103,
[TaTomMopgporsioridHe AOCTMKEHHST JIMGOBY3/IIB  MPOBOAMIOCS /1S YTOYHEHHS AiarHOCTuku crocoBHo NO/1.  LLinbHICTb
iHgbinbTPauii NMAM Bu3HaYasm 3a JOrOMOror0 iMyHOricToxiMidHoro 3abapssieHHs (IFX) CD68 Ta CD163 Ha 30 3paskax nsm mMo-
JIEKYTISPHO-6i0/10rYHNX TvniB PM3 (110 Tpu KIiHIYHUX BUNaAKU KOXHOro). IMX AOC/HmKeHHS o BusHaqYeHHIo TTAM | M2-
rogibHnx Makpogaris rMPoBEAEHO 3a AOMOMOIOI0 CTPENTAaBIANH-NMEPOKCUAA3HOIO METOAY. [JOC/MKEHHS A03BO/INIO BCTaHOBM-
™, WO KilbKicHe rpeacTasHnyTBo CD68+ 1a CD163+ Mg AyxKe piBHWIOCa Bif NMaLiEHTKU A0 MaLiEHTKY, a TaKoK B MeXax
3pasKy, L0 3a/1EXUTL 30KpeMa Bii MopgosioridHnx ocobrmsocTesi PM3, oxorvieHoro bioriciero. LLjinbHicTs iHinbTpauii CD163+
Makpogaramm BorHuLa PM3 HeraTuBHO KopesloBasia 3 Mic/isonepauiviHiM BiwKUBaHHSIM, aie He AOCTOBIPHO, NpoTe Le BKa-
JAETbCS Y 3arasibHy KOHLUEMNLIO PO HEratvBHW MporHo3 iHibTpavil M2-rogiHumm makpogharamu. 1oTpibHa GinibLua Kirlb-
KiCTb AOC/iKEHD /151 MIATBEDIKEHHS HErATUBHOIO 3Ha4YeHHs LiIbHOCTI iH@ibTpauii MAM repsuHHoro sBorHmwa PM3 mis
nicI90nepauiviHoro rnporHo3y. He BUK/toueHa 3axvcHa posib MOBHOLIHHVX M1-rogioHux [AM BOrHMLYa NEPBUHHOMN YPaKEHHS
npu PM3 Ha piBHi repcoHanizoBaHoro niaxoay. lepcriekTuBHOK € po3pobka AMGDEDERLIHOI AiarHOCTvku | nigxody Ao
JlikyBaHHSI PM3 3 ypaxyBaHHSIM piBHIB vioro iH@inbTpauii cybrionynsuism MAM,

KnioyoBi cnoBa: pak/kapLMHOMa MOMOYHOI 3a5103u, MyXIMHO-acoLiioBaHi Makpodaru, MonekynspHo-6ionoriyHi Tunm
PM3, nicnsionepaLiiHiin NporHo3 BYPKUBAHHS.

Tumor-associated macrophages (TAM) of the M2-type dominate in tumors and produce molecules, favorable for their growth,
stimulating tumor growth. However, changing the M2-type for M1 can slow down or arrest this growth. For realization of the
M1 / M2 modulation direction in the treatment of carcinoma / breast cancer (BC), a substantiated diagnosis and confirmation
of the TAM negative prognosis is necessary. Therefore, the aim of the study was to evaluate the relation of tumor associated
macrophages to the postoperative prognosis / survival of patients with 5 molecular-biological types of breast carcinoma. Mate-
rials of the study were intraoperative tissues of tumors and ipsilateral lymph nodes in radically removed mammary glands.
Pathomorphological study of lymph nodes was conducted to clarify the diagnosis in relation to NO/1. The density of TAM infil-
tration was determined by immunohistochemical staining of CD68 and CD163 in 30 samples of five molecular biological types
of breast cancer (three clinical cases of each type). Immunohistochemical (IHC) studies for the determination of TAM and M2-
like macrophages were conducted using streptavidin-peroxidase method. The quantitative representation of CD68 + and
CD163 + Mph is very different from patient to patient and also within one sample, which depends, in particular, on the mor-
phological characteristics of breast cancer, studied by the biopsy. The density of infiltration by CD163 + macrophages of the BC
focus negatively correlated with postoperative survival, which did not reach statistical significance, but is included in the gen-
eral concept of a negative prognosis of infiltration by M2-like macrophages. Further research is needed to confirm the negative
significance of the TAM infiltration density in the BC primary focus for postoperative prognosis. Promising is the development of
differential diagnosis and approach to the treatment of breast cancer, taking into account the levels of its infiltration by sub-
populations of TAM.

Key words: cancer / carcinoma of the mammary gland, tumor associated macrophages, molecular-biological types of.
breast cancer, postoperative survival prediction
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Introduction

Tumor-associated macrophages (TAM) of the M2-
type dominate in tumors and produce molecules, favor-
able for their growth, stimulating tumor growth. However,
changing the M2-type for M1 can slow down or arrest this
growth. Such an effect is mediated by the direct activity
of M1 and their ability to stimulate Th1-type cytotoxic T
cells and other effector cells [1]. For realization of the M1
/ M2 modulation direction in the treatment of carcinoma /
breast cancer (BC), a substantiated diagnosis and con-
firmation of the TAM negative prognosis is necessary.
Therefore, the aim of the study was to evaluate the rela-
tion of tumor associated macrophages to the postopera-
tive prognosis / survival of patients with 5 molecular-
biological types of breast carcinoma.

Materials and methods

Tissue samples. Biopsy samples and clinical data
were obtained from patients undergoing treatment at Pol-
tava Regional Clinical Dispensary. The study was ap-
proved by the Ethics Commission of UMSA. The average
age of patients was 60 years, ranging from 30 to 79
years.

Materials of the study were intraoperative tissues of
tumors and ipsilateral lymph nodes in radically removed
mammary glands. Pathomorphological study of lymph
nodes was conducted to clarify the diagnosis in relation
to NO/1. Immunohistochemical (IHC) characteristics of
the removed tumors (HER2, ER, PR, Ki67) were used to
determine the molecular-biological subtype of BC in order
to balance the study groups. IHC and pathologic findings
were obtained at the diagnostic and advisory center CSD
Health care, Kyiv).

Immunohistochemistry and antibodies. For IHC detec-
tion of TAM that infiltrated the primary focus of BC, we
used the CD68 marker; to determine the M2-like TAM —
the CD163 marker [2].

IHC studies for the determination of TAM and M2-like
macrophages were conducted using streptavidin-
peroxidase method. Paraffin sections, 2-3 ym thick, ob-
tained by standard technique of the automated cycle of
the pathologic-anatomical laboratory, were deparaffined,
dehydrated, antigens were restored in citrate buffer (pH
6.0) in a microwave oven (at a power of =600 W, 3 cycles
of 7 minutes with a break for 1 min), cooled for 20 min,
washed in disodium and phosphate buffered saline (PBS,
pH 7.2-7.4) for 2 min, blocked endogenous peroxidase
with a reagent from the PolyVue HRP / DAB Detection
System (For Mouse & Rabbit Primary Antibodies, Diag-
nostic BioSystems, USA), washed in PBS for 3 min. The
slices were then incubated at 4°C overnight with mouse
anti-CD68 monoclonal antibodies (clone PG-M1, REF PD
MO065-S, Diagnostic BioSystems, USA) and anti-CD163
(clone 10D6, REF Mob460-01, in dilution 1: 100 in Anti-
body Diluent Buffer for DTP, Antibody Diluent, Dako,
USA). Further, the sections were treated in two steps with
the Mouse / Rabbit PolyVueTM HRP / DAB Detection
System (Diagnostic BioSystems, USA), a detector sys-
tem for visualizing the chromosomal DAB response, the
nuclei were bleached with hematoxylin Meyer and en-
closed with a cedar balm under the cover glass. Antibody
Diluent buffer was used instead of the primary antibodies
as the negative control, the lymph nodes tissues — as the
positive one.

Assessment of immunohistochemical staining. We
conducted assessment by counting CD68" TAM and
CD163" M2-like TAM under the light microscope (Biolam,
LOMO, Russia: lensx40, eyepiece K7”, magnification
x280, field diameter of the field of view 18 mm) in 7-10
consecutive fields of view for the IHC-reaction of each
section, calculating the arithmetic mean, within the tumor
nests and tumor stroma. The count included im-
munopositive cells with macrophage morphology. Micro-
photographs were obtained using a Microscope Leica
DM500, Leica, Germany, lens x 40).

4-year follow-up. Patients were regularly observed
during visits to the clinic or over the telephone for up to 4
years (or more precisely, up to 58 months maximum), or
until the time of death. Overall survival was used for
prognostic analysis.

Statistical analysis. All calculations were conducted
using GraphPad Prism 5. The proportions were com-
pared using the )(2 test or Fischer's exact criterion. Over-
all survival was estimated using the Kaplan-Mayer
method. The values of p<0.05 were considered as statis-
tically significant for all analyzes.

Results

The study included 6 patients with 5 immunohisto-
chemical types of BC, equal in terms of metastases in the
ipsilateral axillary lymph nodes, namely: 6 persons with
non-luminal HER2", 3 NO and N1; 6 persons with luminal
A, 3 NO and N1, 6 persons with luminal B HER2", 3 NO
and N1; 6 persons with luminal B HER2", 3 NO and N1;
and 6 persons with triple negative BC, also 3 NO and N1,
30 patients in total.

The primary results of the calculation of immunoposi-
tive Mph are given in Table 1.

Table 1

Quantitative characteristics of tumor-associated macrophages,
which infiltrate the primary focus of BC in each patient
(average number in the field of view mg.x280)

NO N1
IHC BC type . CD163"M2- .
CD68" TAM like TAM CD68" TAM
Non-luminal 10.7 3.1 21.6
HER2" 3.6 1.9 32.1
5.8 4.8 16.2
16.5 74 9.2
Luminal A 8.8 4.3 23.1
14.1 49 8
Luminal B > ! 6.7
HER™ 16.6 1 4.3
19.6 1 8
Luminal B 4.6 ! 8.5
HER' 6 1 2.5
5.6 1 4.3
12.5 5.1 23.5
TNBC 1.4 6.0 22.3
12.5 1.0 26.6

In general, the quantitative characteristics of TAM
showed that in all cases, the number of SD68" Mph ex-
ceeded CD163" Mph. All cells usually formed larger or
smaller foci or clusters, which depended on the expressive-
ness of the stroma, the density of the tumor nests, the pres-
ence of necrosis centers and other morphological, very indi-
vidual characteristics of the samples (Fig. 1, 2) [3].
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Fig. 1. Dense infiltration of the CD68 + TAM sample i
n triple negative BC N1.

For statistic analysis of levels of TAM infiltration and
postoperative survival, the participants of the study were
divided into 2 subgroups, by conditionally high (=15 cells
in the field of view mg. x 280) and low (<15) infiltration
density of the primary focus of BC CD68" TAM. In the
subgroup with a high level of infiltration, one person died,

Fig. 2. Field of view with moderate density of infiltration of the
CD163 + macrophages of luminal BC A NO.

survival was 89%, in the subgroup with a low — two pa-

tients (83% survival), the difference was not reliable (Fig.

3, p = 0.81, log-rank test). With comparable proportions

of 1/10 and 2/20, cumulative mortality in the subgroups is

the same.
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Fig. 3. Survival proportions and infiltration level of CD68 + TAM (Kaplan-Mayer Test).

To find out the relationship between the density of in-
filtration of BC CD163" M2-like TAM and patients sur-
vival, the conditional division into two subgroups was
conducted as follows: a moderate level of infiltration:> 3
cells in the field of view mg. x 280, the low level is 0-3. In
a subgroup with a moderate level of infiltration, two per-
sons died (survival was 81%), in the subgroup with low —

one patient (survival - 91%), which did not reach statisti-
cal significance, when compared (p = 0.94, log-rank test,
Fig. 4) and needs further observations for the conclusion,
but in principle coincides with the concept that relatively
higher infiltration of the primary focus with M2-like Mph is
negative [1].
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CD163+Mph
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Fig. 4. Proportions of survival, depending on the level of infiltration of CD163 + M2 (Kaplan-Mayer test)
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When comparing proportions of cumulative mortality:
2/18 (11%) (the subgroup with moderate infiltration den-
sity) versus 1/12 (8%) (the subgroup with low infiltration
density), the differences also did not reach statistical sig-
nificance, p = 0.8.

Discussion

The study presents the results of analysis of possible
correlations between the infiltration density of separately
M1-like TAM, which are conventionally considered CD68"
Mph, and M2-like - according to the widely used marker
CD163, the primary focus of breast cancer: the relatively
higher infiltration level by precisely CD163" macrophages
correlated with a decrease in survival (81% ), which did
not reach the reliability, however, is included in the gen-
eral concept of the negative prognosis of tumor infiltration
precisely with M2-like Mph [1].

The study is organized as a cross-sectional, balanced
by immunohistochemical characteristics of tumors
(HER2, ER, PR, Ki67) (or the surrogate classification for
molecular-biological subtypes), pilot, and a small number
of participants is a limitation of this study.

Previous studies have shown that increased macro-
phage density in biopsy samples of patients with breast
cancer before treatment correlates with a decrease in
non-recurrent and general survival [6]. The literature dis-
cusses the evidence that both M1 and M2 Mph have tu-
moral properties: in the early stages of transformation,
M1-like TAM, due to the production of reactive oxygen
and nitrogen forms, can potentially increase the rate of
mutations in the epithelial cells and thus accelerate the
tumor process; in the developed tumors, Mph demon-
strate alternatively activated M2 functions, including the
production of immunosuppressive factors (IL-10 and
TGF-B) which can actively suppress the anti-tumoral im-
mune response, produce growth factors and rebuild the
matrix, supporting the growth of tumor cells and intensify-
ing the invasion [4]. Nevertheless, in a study devoted to
the research of macrophages localization in the human
breast tumors, the high representation of CD68" Mph in
the gaps of the ductal tumors correlated with a decrease
in metastases in the lymph nodes [5], reflecting some re-
sistance to the tumor process.

Other studies, with a larger number of participants
(100), found that high levels of CD68" TAM infiltration of
the tumor tissue were reliably associated with a worse
prognosis compared with a relatively low level of infiltra-
tion [6], but these results were not correlated with mo-
lecular biological varieties of breast cancer

In its own study, we observed that both CD68" and
CD163" Mph were grouped in different tumor sites and
their localization was highly dependent on connective tis-
sue structures of the tumor. By the way, almost all sam-
ples of breast cancer, in particular luminal, were charac-
terized by a distinct desmoplastic response [3].

Probably, TAM is an important regulator of the devel-
opment and remodeling of the intercellular matrix in the
microenvironment of tumors, which has been studied
less, but is a direct reflection of the standard functions of
Mph [4,7]. This provision is indirectly confirmed by the
data that the histological localization of TAM in different
regions of breast cancer is correlated with the risks of
metastasis and prognosis [8, 9].

According to earlier literature data, both M1 and M2
TAM in BC can suppress the proliferation of T cells,
showing immunosuppression and anti-tumor efficacy
[10]. Other data indicate that not all TAMs have the ability

to inhibit proliferation of CD8 T cells [11]. Consequently,
some of the TAM functions are likely to be universal (re-
cruitment, localization, matrix remodeling), whereas other
properties (specific interactions with other infiltration
cells) may depend on the tumor model under study [4].
These findings may explain the findings of negative ef-
fects of various, but not all, TAM subpopulations on the
prognosis of breast cancer, and therefore leave an as-
sumption about the protective role of some of them, in
combination with individual tumor characteristics.

In our study, the average quantitative indices of
CD68" and CD163" Mph were lower than in other re-
searches, due to the count of immunopositive cells in
successive tumor fields, and possibly due to the bal-
anced representation of 5 molecular genetic types of car-
cinoma. The mean values of the amounts of CD68" and
CD163" Mph were very different from patient to patient
and also within one sample. In other studies, the authors
showed a higher number of CD68" TAM in breast cancer:
an average of 61.14 + 23.76 cells in the field of view of
the total of x 400, but the count of these cells was per-
formed in “intensive reaction areas” and patients were
not balanced by the molecular- biological types of breast
cancer [6].

The prospect for research is the development of dif-
ferential diagnosis and treatment of breast cancer, taking
into account the levels of its infiltration by TAM subpopu-
lations. Regarding the direction of “repolarization” of Mph
within the microenvironment of the tumor to the M1 phe-
notype, it is necessary to take into account their potential
tumoral properties [4].

Conclusions

1. The density of infiltration by CD163" macrophages
of the BC focus negatively correlated with postoperative
survival, which did not reach statistical significance, but is
included in the general concept of a negative prognosis
of infiltration by M2-like macrophages. Further research is
needed to confirm the negative significance of the TAM
infiltration density in the BC primary focus for postopera-
tive prognosis.

2. The protective role of full-rate M1-like TAM of the
primary focus in breast cancer at the level of personal-
ized approach is not excluded.

3. The quantitative representation of CD68" and
CD163" Mph is very different from patient to patient and
also within one sample, which depends, in particular, on
the morphological characteristics of breast cancer, stud-
ied by the biopsy.
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EFFECTIVENESS OF ACETYLSALICYLIC ACID IN CORRECTION OF POST-STROKE
FATIGUE DURING ACUTE CEREBROVASCULAR EVENTS

Delva LI
Ukrainian Medical Stomatological Academy, Poltava, Ukraine

MocTiHcynbtHa BToMa (T11B) — nOWMpeHni i 4acTo BUCHaXK/IMBUY HACITIOK [HCY/IbTIB, KWW CrIOCTEDIraeTbCsl 6inblie, HK
Y TPETUHU XBOPUX Ha IHCY/IbT. HeaaBHI AOC/IIKEHHS BUSIBU/IM ETIONIONYHY Ta NaToreHETUYHY reTeporeHHicTs 1B 3are-
JKHO Bifi Hacy BUHMKHEHHS MiC/1s1 rOCTPoi epebpoBackynspHoi natosorii (FUYf1). [1IB, ska BUHMKAE Mig Hac rocTporo iHcy-
JIbTY, MOB'S3aHa NEPEBAXHO 3 GIOIOriYHUMU (PaKTOpamu, BKITIOHAIOYN IHCY IbT-IHAYKOBAHI iMyHHI Ta 3anasbHi peakuil.
30Kkpema, HamMu BUSIBJIEHI 3HAYHI 3B'S3KM MDK K/IHIYHUMU O3Hakamu [1IB T1a neBHWMN 3aKOHOMIPHOCTSIMU DiBHIB C-
peakTusHoro 6inka (CPB) Ta iHTepnevikiHy (I/1) -18 y cuposatyi kposi npotsrom nepwmx 3 micsuis nicis rnossu L1
(pobota y ApyKy). BpaxoByroun Te, 1o 4715 [1IB He iCHYE YITKO BU3HaYEHOI €TIONOrT, He ICHYE paLioHa/lbHO 0brpyHTOBa-
HUX BTPYyHaHb. SKLWO XX AnCperynsuis iMyHHOI BIAMNOBIAI € Ba/mBuM akTopoM, o cripusie 1IB, BTpyqaHHs, SKi 3MeH-
LIYKOTh 3arasneHHs, € BIAMOBIAHUMY CTPATEriaiMm JliKyBaHHS. byno 6 gouinbeHo po3rsisHytn ACK, xoda i 3 6iribLl BUCOKOHO
103010, HK Lie 3a3Bu4avi BUKOPUCTOBYETLCS [U15 MPOQDINIaKTUKU BTOPUHHOIO iHCY/IbTY, 5K JliKyBaHHs [1IB. Takum YuHOM,
AouinbHo Bus4aty BrimsB ACK y npotusanasbHivi 403i (300 Mr Ha [06Y) Ha MapKepU CUCTEMHOIO 3araseHHs i Ha KITiHIY-
Hwi nepebir MIB npotsrom nepumx 3 micsayis nicis rnossu M. MeToro AOC/TIWKEHHS CTaio BUBYEHHS BI/IMBY aLleTuI-
caniynnosoi kucriotu (ACK)B ripotusanaseHivt 4o3i (300 mr Ha 4o6y) Ha KiiHiYHWA nepe6ir MIB Ta MapKkepy cUCTeMHOIo
3ana/ieHHsl MPoTAroM nepLmx 3 MicsuyisB ric/s nosiBu roctTpoi yepebposackyagpHoi npogii (F'Yll). Marepian i metoan. Y
AOCTTIKEHHS BK/TIOHEHO 39 XBOPUX Ha ILLIEMIYHI IHCY/IbTU Ta TPaH3UTOPHI iwemivyHi atakv (TIA), siki noTpebysam ripu-
viomy ACK. Y Bcix nauieHTis giarHoctysasm 1IB ripotsirom niepiumx 3 AHiB nicsis nosisu MM, TIB giarHocTysann 3a 4oro-
MOroto aHKeTn — LKam ouiHku BTomu (FAS). Mu cgopmysann ABi rpyriv nauieHTis. [lepiy (KoHTpossHy rpyry [11B)
cKkniaganm 24 nauieHTv, ski BukopucroByBamm ACK BiArosigHO A0 «EAMHOMO K/IiHIYHOro rpoOTOKO/ly MEANYHOI 4OMOMOIH.
TiwemMiyHmii iHCy/IbT (HeBiaKaaHa, NEPBUHHE, BTOPUHHA (Crieyiani3oBaHa) MeanyHa AOroMora, MequyHa peaobinitadis)».
IM niicns BUKITIOYEHHSI FreMOparidHOro iHCysIbTy HevpoBi3yasizallieto 6ys1o posrnodaro rpmiom ACK B gosax 150-300 mr Ha
AEHb 11i4] Yac repebyBaHHs B CTALIOHAPI 3 HACTYIHUM ripuvioMoM 150 Mr Ha A06y (npoginakTndHa A03a) 6e3rnepepBHO
nicas Bunncky 3 slikapHi. [pyra rpyna (rpyna 1B ACK) cknaganacsa 3 15 nauieHTiB, ski novamm BukopmctoByBatn ACK,
Ti/IbKY MIC/IST BUKITIOYEHHST FeMOParidHoro iHCysibTy, B 403i 300 mMr Ha 06y npoTsarom 3 MicsLiB, 3 MO[a/bLUMM 3MEHLLEH-
HAM [03n [0 75-150 mr Ha o6y (npoginakTmyHa [403a). [iarHocTvka npucyTHOCTI / BiaCyTHOCTI [1IB, BUMIprOBaHHS BU-
paxkeHocTi [1IB 1@ 04HOYaCHOIro BU3HAYEHHST CUCTEMHUX MapKepiB 3arasieHHs] B CUpoBaTLi KPOBI MpoBoAnINCS B NEBHI
MomeHTH Yacy nicnig nodarky IUl: y nepwi 3 AHi, yepe3 1 micsaue i yepe3 3 micaui. KoHyeHTpauii CPb, I1-1B 1a I/1-6 y
CUPOBATLi KpOBi BU3Ha4Yasm 3a [OMOMOrol0 iMyHoGepMeHTHOro aHasnisy. BucHosku. 1. 3actocyBaHHs ACK Baosi 300 mr
Ha f[o6y npoTsaroM 3 MICAUIB y NaLiEHTIB, SIKMM MPOTSroM NepLUMX AHIB Mic/is BuHukHEHHS LT giarHoctysanmn [1IB,
10B'S3aHE 3/ 3HAYHUM 3HWKEHHSM HTEHCUBHOCTI [1IB 3rigHO FAS,NMOpIBHSIHO 3 BUKOPUCTAHHSIM POQIIaKTUHHOI 403u
ACK. 2. BuxopuctanHa ACK B posi 300 mr Ha Aoby niporarom 3 micauis nicas nossu L1 noB's3aHe 3i 3Ha4HOK
Moamgikavjiero 3anasbHoi peakuyii rmicsis IHCy bTy y Burnaai 3miH pisHs CPI1 1a Ii-1B.

Knro4oBi cnoBa: iHcynbT, BTOMa, C-peakTuBHMI Binok, iHTepneiikiH, aueTtuncaniumnosa KicrnoTa.

Post-stroke fatigue (PSF) is a common and often debilitating sequela of strokes that affects more than one third of
stroke patients. Recent investigations revealed etiologic and pathogenetic heterogeneity of PSF depending on the time
after acute cerebrovascular event (ACE). PSF that occur during acute stroke is associated predominantly with biological
factors, including stroke-inducing immune and inflammatory reactions. In particular, we found significant associations
between clinical features of PSF and certain regularities of C-reactive protein (CRP) and interleukin (IL)-18 levels in blood
serum during the first 3 months after ACE occurrence. Given that there is not a clearly defined etiology for PSF, there
are no rationally informed interventions. If dysregulation of the immune response isan important contributing factor to
PSF, interventions that lessen inflammation would be appropriate treatment strategies. It would be reasonable to
consider ASA, albeit at a higher dose than is normally used for secondary stroke prevention, as a treatment for PSF.
Thus, it is advisable to study effects of ASA at the anti-inflammatory dose (300 mg a day) on markers of system
inflammation an don PSF clinical course during the first 3 months after ACE occurrence. Objective: to study effectiveness
of ASA at the anti-inflammatory dose (300 mg a day) on PSF clinical course and ASA effects on markers of system in-
flammation during the first 3 months after acute cerebrovascular event (ACE) occurrence. We recruited in the study 39
in hospital patients with ischemic strokes and transient ischemic attacks (TIA) who needed to take acetylsalicylic acid
(ASA). All patients had been diagnosed with PSF within the first 3 days after ACE onset. PSF was diagnosed by use of
questionnaire — Fatigue Assessment Scale (FAS). We formed two groups of patients. The first group (control PSF group)
consisted of 24 patients who used ASA according to «Unified clinical protocol for medical care. Ischemic stroke (emer-
gency, primary, secondary (specialized) medical aid, medical rehabilitation)» - after excluding hemorrhagic stroke by
neuroimaging it was started ASA intake in the doses of 150-300 mg a day enterally during hospital stay with subsequent
intake of 75-150 mg a day (prophylactic dose) continuously after hospital discharge. The second group (ASA PSF group)
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had 15 patients who started to use ASA just after excluding hemorrhagic stroke in the dosage of 300 mg a day for 3
months with subsequent dose reduction to 75-150 mg a day (prophylactic dosage) continuously. Diagnosis of PSF pres-
ence/absence, measurement of PSF severity and simultaneous measurement of systemic inflammatory markers in blood
serum were carried out at the certain time points after ACE onset: at the first 3 days, at 1 month and at 3 months. Con-
centrations of CRP, IL-18 andIL-6 in blood serum were measured by enzyme-linked immunosorbent assay. The use of
ASA in the dose of 300 mg a day during 3 months in patients who had been diagnosed with PSF within the first days af-
ter ACE occurrence is associated with significant decreasing of PSF intensity due to FAS in comparison with using of pre-
ventive ASA doses. The use of ASA in the dose of 300 mg a day during 3 months after ACE occurrence is associated with
significant modification of post-stroke inflammatory response in form of CRP and IL-1 blood level changes.

Key words: stroke, fatigue, C-reactive protein, interleukin, acetylsalicylic acid.

Post-stroke fatigue (PSF) is a common and often de-
bilitating sequela of strokes that affects more than one
third of stroke patients [1].

Recent investigations revealed etiologic and patho-
genetic heterogeneity of PSFdepending on the time after
acute cerebrovascular event (ACE) [2, 3, 4]. PSF that oc-
cur during acute stroke is associated predominantly with
biological factors [4], including stroke-inducing immune
and inflammatory reactions [5, 6, 7].In particular, we
found significant associations between clinical features of
PSF and certain regularities of C-reactive protein (CRP)
and interleukin (IL)-1B levels in blood serum during the
first 3 months after ACE occurrence (the paper in print).

Given that there is not a clearly defined etiology for
PSF, there are no rationally informed interventions. To
date, very few trials have been done to address therapies
for PSF. In fact, the most recent Cochrane review con-
cluded that “there is insufficient evidence available to
guide the management of fatigue after stroke” [8]. How-
ever, on the other hand, if dysregulation of the immune
response is an important contributing factor to PSF, in-
terventions that lessen inflammation would be appropri-
ate treatment strategies [9]. Based on the studies that
show a decrease in multiple sclerosis related fatigue with
acetylsalicylic acid (ASA) at doses 500 mg a day and
more [10, 11], and as ASA is prescribed to virtually all
patients with ischemic stroke (who do not need to be an-
ticoagulated), it would be reasonable to consider ASA,
albeit at a higher dose than is normally used for secon-
dary stroke prevention, as a treatment for PSF [9]. For
anti-inflammatory purposes ASA is used at the dosage of
300 mg a day or more [12], for example, at doses of 300
mg a day, ASA effectively decreases plasma concentra-
tions of pro-inflammatory substances (including also CRP
and pro-inflammatory cytokines) [13, 14].

Thus, taking into account all above-mentioned facts, it
is advisable to study effects of ASA at the anti-
inflammatory dose (300 mg a day) on markers of system
inflammation and on PSF clinical course during the first 3
months after ACE occurrence.

Objective: to study effectiveness of ASA at the anti-
inflammatory dose (300 mg a day) on PSF clinical course
and ASA effects on markers of system inflammation dur-
ing the first 3 months after ACE occurrence.

Material and methods

We enrolled in the study 39 in hospital patients with
ischemic strokes and transient ischemic attacks (TIA)
who needed to take ASA according to «Unified clinical
protocol for medical care. Ischemic stroke (emergency,
primary, secondary (specialized) medical aid, medical
rehabilitation)». All patients had been diagnosed with
PSF within the first 3 days after ACE onset. Patients
were included in the study if they agreed to participate
and were able to provide informed consent. Exclusion
criteria were major medical iliness that could cause sec-

ondary fatigue (oncological, hematological diseases, car-
diac, liver, kidney and respiratory insufficiency, progres-
sive angina pectoris, acute myocardial infarction), dis-
eases with systemic inflammatory reactions (post-stroke
infectious complications, pyrexia, concomitant chronic
infectious and autoimmune diseases), alcohol abuse,
consciousness impairments, insufficient cognitive ability
(Mini-Mental State Examination scores less than 24), de-
pressive and anxious disorders (Hospital Anxiety and
Depression Scale scores more than 10 for both patholo-
gies), impaired speech function to participate (severe
dysphasia or dysarthria), impaired language or written
ability to complete the study questionnaire, severe func-
tional disabilities (modified Rankin scale scores 24).

PSF was diagnosed by use of questionnaire — Fa-
tigue Assessment Scale (FAS). FAS consist of 10 ques-
tions: 5 questions about mental fatigue and 5 questions
about physical fatigue.Each question has 5 answer op-
tions. The range of possible FAS values varies from 10 to
50 points.FAS scores 22 or more mean fatigue [15].

We formed two groups of patients. The first group
(control PSF group) consisted of 24 patients who used
ASA according to «Unified clinical protocol for medical
care. Ischemic stroke (emergency, primary, secondary
(specialized) medical aid, medical rehabilitation)» - after
excluding hemorrhagic stroke by neuroimaging it was
started ASA intake in the doses of 150-300 mg a day en-
terally during hospital stay with subsequent intake of 75-
150 mg a day (prophylactic dose) continuously after hos-
pital discharge [15]. The second group (ASA PSF group)
had 15 patients who started to useASA just after exclud-
ing hemorrhagic stroke in the dosage of 300 mg a day for
3 months with subsequent dose reduction to 75-150 mg a
day (prophylactic dosage) continuously.

Diagnosis of PSF presence/absence, measurement
of PSF severity and simultaneous measurement ofsys-
temic inflammatory markers in blood serum were carried
out at the certain time points after ACE onset: at the first
3 days, at 1 month and at 3 months.

Concentrations of CRP, IL-18 and IL-6 in blood serum
were measured by enzyme-linked immunosorbent as-
sayin Research Institute for Genetics and Immunological
Grounds of Pathology and Pharmacogenetics at Ukrain-
ian medical stomatological academy.IL-1B and IL-6 levels
were studied using test systems of «Vector-Best» com-
pany (Russia), CRP level was evaluated using test sys-
tem of the «Xema»company (Russia) according to the
enclosed instructions.

Categorical data were represented by number (n) and
percentage (%).Normality of the quantitative data was
checked by Kolmogorov-Smirnov test. Variables with
normal distribution were represented as mean (M) and
standard deviation (SD).Variables with non-normal distri-
bution were expressed as mediana (Me) and interquartile
(25%-75%) range (Q1-Q3). Differences in categorical
variables were compared using Fisher exact test.Non-
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parametric data were evaluated using Mann-Whitney U
test (for two independent groups) or using Friedman test
and subsequent post-hoc Newman-Keuls analysis (for
three dependent groups). A p-value <0,05 was consi-
dered statistically significant.

Results and discussion

As can be seen from Table 1, two patients groups
were not critically distinct from each other (even mean
age and NIHSS scores) due to relatively small numbers
of observations.

Table 1
Characteristics of the baseline study sample
- Group of patients
Characteristics
control PSF ASA PSF
mean age (years), MtSD 62,0£12,4 70,1t6,5
males, n (%) 9 (38%) 6 (40%)
ACE ischemic stroke, n (%) 22 (92%) 12 (80%)
TIA, n (%) 2 (8%) 3(20%)
NIHSSscore at hospital admission (points), M+SD 5,6+4,8 7,54£3,5

Table 2 demonstrates that in the ASA PSF group
there was statistically significant reduction in PSF inten-
sity at 3 months after ACE compared to the initial PSF
scores at hospital stay, whereas in the control PSF group
there were no statistically significant changes in PSF se-
verity during the whole observation period. It is important
that the rates of PSF were almost similar in all three ob-
servations in the two patients groups.PSF as pathological
entity has different natural clinical course and can be
spontaneously disappeared within the first post-stroke
months [16]. On the ground of the time-based PSF char-
acteristics (because the most cases of PSF spontaneous
self-resolution occur just within the first 3 post-stroke
months) we conditionally divided all PSF cases during

acute ACE as early PSF (manifested within the first
month after ACE occurrence with subsequent self-
resolution not later than at 3 months time-point obserava-
tion) and persistent PSF (manifested within the first post-
stroke month and was still present at 3 months time-point
observation) [16]. Thus, it is likely that ASA in the dosage
of 300 mg a day has delayed effect (that appears only
after 3 months) on PSF intensity, when early PSF had
already spontaneously self-resolved; or ASA has influ-
ence exclusively on severity of persistent PSF but not on
severity of early PSF (this hypothetic explanation can be
indirect proof of etiological and pathogenetic distinctions
of PSF depending on its time duration).

Table 2
PSF characteristics according to FAS

Group of patients

Time-point after ACE

onset control PSF ASA PSF
n (%) Me (Q1-Q3) n (%) Me (Q1-Q3)
3 days 24 (100%) 34,0 (27,8-44,0) 15 (100%) 41,0 (37,0-45,0)
1 month 19 (79%) 39,0 (29,5-41,5) 9 (60%) 36,0 (35,0-40,0)
3 months 12 (50%) 29,0 (26,0-34,8) 8 (53%) 32,5 (30,5-35,0)*

* -significant differences (p<0,05), according to Friedman test and post-hoc Newman-Keuls analysis, in comparison with the first 3

days results in ASA PSF group.

According to Table 3, the control PSF group had sig-
nificant reduction of CRP blood concentrations only at 3
months time-point observation compared with the first 3
days values.In the ASA PSF group there was dramatic
reduction of CRP blood level already at 1 month time-
point observation in comparison with the first 3 days re-

sults and this significant reductionof CRP concentration
remained practically unchanged also at 3 months time-
point observation. In addition,the degree of CRP reduc-
tion in the ASA PSF group was much more pronounced
than in the control PSF group in two time-points — at 1
month and at 3 months after ACE occurrence.

Table 3
CRP concentration in blood serum (mg/ml), Me (Q1-Q3)

Group of patients

Time-point after ACE onset

control PSF ASA PSF
3 days 28,8 (27,1-29,9) 28,5 (21,3-30,4)
1 month 30,3 (26,0-32,5) 9,9 (6,7-22,2)** ***
3 months 24,0 (15,4-29,8)* 13,7 (8,7-23,4)* ***

*- significant differences (p<0,05), according to Friedman test and post-hoc Newman-Keuls analysis, in comparison with the first 3

days results in the control PSF group;

** - significant differences (p<0,05), according to Friedman test and post-hoc Newman-Keuls analysis, in comparison with the first 3

days results in the ASA PSF group;

same time point after ACE onset.

Table 4 shows statistical changes in IL-13 blood level
in the control PSF group in form of significant increasing

- significant differences (p<0,05), according to Mann-Whitney U test, in comparison with results of the control PSF group in the

at 1 month time-point observation compared with the first
3 days results followed by the subsequent reduction to
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the initial values at 3 months after ACE. While in the ASA
PSF group, IL-1B level was virtually unchanged in all
three time-point observations. Moreover, in the ASA PSF
group IL-1B blood serum concentration was significantly
lower at 1 month after ACE compared to the control PSF

group. So, ASA use in the dose of 300 mg a day for 3
months was associated with the smoothing of IL-18 blood
serum peak at 1 month after ACE occurrence which is
typical for PSF patient during acute ACE.

Table 4
IL-1B concentration in blood serum (pg/ml), Me (Q1-Q3)

Time-point after ACE

Group of patients

Onset control PSF ASA PSF
3 days 18,5 (17,0-19,3)* 17,0 (17,0-21,0)
1 month 23,5 (20,8-26,0) 18,0 (17,5-20,5)**
3 months 18,5 (15,0-22,3)* 17,0 (15,0-21,5)

* - significant differences (p<0,05), according to Friedman test and post-hoc Newman-Keuls analysis, in comparison with 1 month

results in the control PSF group;

** - significant differences (p<0,05), according to Mann-Whitney U test, in comparison with results of the control PSF group at 1

month after ACE onset.

Table 5 shows that serum IL-6 levels during the whole
3 months observation period were constant in both pa-
tients groups.

Table 5
IL-6concentration in blood serum (pg/ml), Me (Q1-Q3)

Time-point after Group of patients

ACE onset control PSF ASA PSF
3 days 13,5 (6,0-17,5) 13,9 (9,5-17,9)
1 month 12,8 (12,0-14,2) 12,0 (10,5-13,3)
3 months 12,1 (11,2-13,6) 13,1 (12,3-13,7)

As is known, interactions of cytokines are extremely
complex with multidirectional, multilevel regulations. So
it's quite difficult to explain the found phenomenon of
CPR and IL-1B statistical changes whereas IL-6 levels
were stable. May be this phenomenon can be considered
as a peculiarity of post-stroke inflammatory response
only in PSF patients with acute ACE. Anyway this issue
requires further study and is beyond the scope of our re-
search.

Summing up, we found statistically significant reduc-
tion of PSF intensity at 3 months after ACE onset in the
ASA PSF group that takes place together with statistically
significant modification of systemic inflammatory manifes-
tations (in the form ofa more rapid and more pronounced
decreasing of CRP blood level and smoothing of IL-13
elevationin blood within the first 3 months after ACE oc-
currence). Overlapping in time clinical and laboratory
phenomena it can be assumed that decreasing of PSF
intensity in the ASA PSF group at least partly may be due
to ASA anti-inflammatory properties (at dose of 300 mg a
day) through modifying post-stroke inflammatory reac-
tions.

According to recent researches, inflammation may be
a significant factor in the development of fatigue. A cru-
cial mechanism by which cytokines modulate neuronal
functions is through modifications of monoaminergic neu-
rotransmission, specifically by activating enzymes inter-
fering with dopamine and serotonin biosynthesis [17,18],
as well as through modification of glutamate neurotrans-
mission [19]. These alterations in neurotransmitter sys-
tems ultimately lead to modifications in neuronal func-
tions, which in turn induce behavioral changes collec-
tively so-called «sickness behavior» that includes fatigue,
reduced activity, altered mood state, changes in cognitive
functions, so on [20].

Probably, ASA in the dose of 300 mg a day since the
first days after ACE and further for next 3 months signifi-
cantly reduces PSF intensity according to FAS through
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the ASA anti-inflammatory activity and suppression of
post-stroke inflammatory response.

From the practical point of view, it is probably useful
to take ASA in the dose of 300 mg a day for 3 months by
patients who had been diagnosed with PSF already
within the first days after ACE occurrence.However fur-
ther investigations are needed to elaborate these find-
ings.

Conclusions

1. The use of ASA in the dose of 300 mg a day during
3 months in patients who had been diagnosed with PSF
within the first days after ACE occurrence is associated
with significant decreasing of PSF intensity due to FAS in
comparison with using of preventive ASA doses.

2. The use of ASA in the dose of 300 mg a day during
3 months after ACE occurrence is associated with signifi-
cant modification of post-stroke inflammatory response in
form of CRP and IL-1B blood level changes.
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MATHEMATICAL SUBSTANTIATION OF THE USE OF DIFFERENT TYPES OF
CLAMMERS DURING THE RESTORATION OF THE DENTITION WITH DOUBLE-
SIDED DISTAL DEFECTS AND THE DEFECT INCLUDED IN THE FRONTAL AREA BY
REMOVABLE PROSTHETICS

Kozak R.V., Korol D.M.
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Zlo ocHOBHMX yMOB, siKi 3a6€3re4ytoTb XOPOLLi (DYHKLIIOHa/IbHI SIKOCTi | JOBrOBIYHICTD MPOTE3HUX KOHCTPYKUIY 3 TOYKM
30py bioMexaHiku, 6E3CYMHIBHO, BIHOCUTLCS OITUMA/IbHWI CroCi6 GikcaLlii YacTKOBOro 3HIMHOIO NnpPoTEe3a, SIKMi Nossrae
B 1paBusibHOMY BMOOPI CUCTEMM KIIAMEDIB, L0 3abe3MeYyoTe HaaiiHy gikcauito npotesa B 3aAaHOMy MOJIOXKEHHI i B TOU
)K€ Yac 3aBAaE MiHIMyM LLKOAM OMOPHUM 3y6aM, a TaKoX HavbifibLL paLioHabHWI PO3IIOAIT OK/MO3IIHUX HaBaHTaXeHb
LYO rEPEAArOTHECS Ha OrMOPHI TKaHWHY, Tak SIK came Ui QakTopy BU3HaHatoTb JOBrOTPUBA/IICTE QYHKLIOHYBaHHS 3HIMHUX
nportesis. MeToro BUKOHYyBaHUX GIOMEXaHIYHNX AOC/IDKEHb € aHasli3 HarpyXeHO-Ae@OopMOBaHOro CTaHy OropHux 3ybis
4acTKOBMX 3HIMHUX MPOTE3iB, L0 3aMilaroTb BK/IIOHEHMN | KIHLEBI AegeKTu 3y6HOro psay npy ikcauii npotesis Ha
ornopHux 3ybax 3a AOMOMOIrow yTPUMYIOHUX Ta OMNOPHO-YTPUMYIOYMX KamepiB. [JOC/TIKEHHS] BUKOHYBa/MCS Ha MoAesi
HWKHBOI Lenern 3 rabaputHuMu po3mipamn ronePEYHoOro rnepepisy, BIAMNOBIAHUM AESKUM YCEPEAHEHUM PO3MIpaMM.
lleplia 06'eMHa KiHLEBO-€/IEMEHTHA MOAE/L PO3pobeHa /18 AOC/IIKEHHS HaIPY)XeHO-Ae(hOPMOBaHOIro CTaHy 38'S30K
repiofoHTa oropHuX 3y6iB i OrOPHUX TKaHUH SCEH NPy 3aMilyeHHI BK/IIOYEHOIrO | JBOCTOPOHHBOIO KiHLIEBOIro AEQMEKTIB
3y6Horo psaay (1 knac 1 nigknac 3a KeHHEL() HWKHBOI Lenenu 3HIMHUM rpoTe30M 3 QiKcalliero yTpuMyoummu Kiamepa-
MU Ha iknax i nepmx rpemosnsapax. Jpyra o6'€eMHa KiHLEBO-€/1EMEHTHA MOAE b PO3pob/IeHa A1 AOCTIKEHHS Harpy-
JKEeHO-AEGOPMOBAHOro CTaHy 3B'S30K NepIoAOHTa OMOpHUX 3y06iB | OMOPHUX TKaHUH SICEH NPy 3aMilieHHI BKTIOYEHOro i
JIBOCTOPOHHBOIO KiHUEBUX AEQDEKTIB 3yOHOro psAy HUXHLOI Lyeneny 3HiMHUM GroresibHUM rpoTe3oM 3 ¢ikcalliero ornop-
HO-YTPUMYIOYUMU K/IaMepamu Ha ikaax | nepLimMx rpemosispax 3 OfOPHUMU [iednMa KIamepis 3 ANCTasbHUX CTOPIH
npemosisipi. B pe3ysibTati BUKOHaHUX AOCTIAKEHb MOXHA 3D00UTU HACTYIHI BUCHOBKN: B 060X po3r/isiHyTuX BapiaHTax
@ikcauii 3HIMHUX GHOre/IbHNX MPOTE3IB HABaHTAKEHUX MAaKCUMAIbHUMM 3HAYEHHSIMU EKBIBASIEHTHNX Harpy)XeHb B
rEPIOAOHTI OropHUX 3yOIB JIOKa/li30BaHi y BEPXIBKN a/IbBEO/ISIPHOIO rpebeHs, WO CBIAYNTL Mpo nepegady OroresibHuM
npoTesom came "po3xuTyrounx” oropHi 3ybm 3ycusib. MakcumasibHi 3Ha4YE€HHSI EKBIBASIEHTHUX HArpyXXeHb B MEDIOAOHTI
ornopHux 3y6iB ripu @ikcauii 3HIMHOro 6Hore/IbHOro nPOTe3a OrMOPHO-YTPUMYIOHYUMY KIaMEPaMN Ha IK1ax | nepLumx rpe-
MOJISIpax NEPEBULLYIOTH BIAINMOBIAHI 3HAYEHHS EKBIBA/IEHTHUX Harpy>XXeHb Ha BIAMIHY Bi BUNAAKY ikcauii npotesa yTpu-
MyroummMn Knamepamm Ha 30 - 140%! 3i 36i/bLieHHSIM MiAAaTIMBOCTI SICEH, 3HAYEHHSI E€KBIBAJIEHTHNUX HAIpPyXXEeHb B
nePIOAOHTI oropHux 3y6iB fpu  @ikcauii 3HIMHOro O1ore/IbHOro npoTe3a yTPUMYIOYUMYU  KiaMepamm 3MiHIOIOTECS
HECYTTEBO B Mexax 25%, a 36i/1bLUeHHS BiANOBIAHNX EKBIBASIEHTHUX HANPYXXeHb Py BUKOPUCTAHHI OrTOPHO-YTPUMYHOYMX
K/1aMEDPIB MOXe CTaHoBUTH 65%. 3 MeTo 3a6e3reqYeHHs] MaKCUMAasIbHOIrO LYagHOro PEXUMY TKaHWH NEPIOJOHTa Ornop-
Hux 3y6iB | IK HAC/TIAOK - MOXIIMBICTL HaVOIfIbLL TPUBAE/IONrO KOPUCTYBAHHS MPOTE30M 6€3 PO3XMTYBaHHS OropHWX 3y6is B
AaHIVl KHIYHI cuTyauii 6iibll  AOUIIBHUM BUAAETLCS BiAAAaBaTU EPEBArY 3aCTOCYBAHHIO OKOresibHUX rpoTesiB 3
Qikcaljiero came yTpUMyroYnMyu KiaMepam.

Knro4oBi cnoBa: Knammep, gedekT 3ybHoro psigy, MaTeMaTu4He MOAENOBaHHS, opToneanydHa cToMaTororist

The basic conditions that ensure good functional qualities and durability of prosthetic structures from the point of view of
biomechanics, undoubtedly include an optimal way of fixing a partial removable prosthesis, which consists in the correct
choice of the clamping system that ensures reliable fixation of the prosthesis in the given position and at the same time
causing a minimum of harm supporting teeth, as well as the most rational distribution of occlusal loads transmitted to
the supporting tissues, since it is these factors that determine the durability functioning dentures. The purpose of biome-
chanical studies is to analyze the stress-strain state of the supporting teeth of partial removable prostheses replacing the
included and terminal defects of the dentition when fixing the prosthesis on the supporting teeth with the help of holding

To cite this English version Kozak R.V., Korol D.M. Mathematical substantiation of the use of different types of clammers during the
restoration of the dentition with double-sided distal defects and the defect included in the frontal area by removable prosthetics. // The Medical
and ecological problems. - 2019. - Vol 23, Ne 1-2. - P. 13-16.
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and supporting-retaining clamps. The studies were performed on a model of the mandible with overall dimensions of the
cross section corresponding to some average dimensions. The first volumetric finite element model was developed to
study the stress-strain state of periodontal ligaments of supporting teeth and supporting gingival tissues when the in-
complete and bilaterial end defects of the dentition were replaced (1 class 1 subclass by Kennedy) of the mandible by a
removable denture with fixation by retaining clamps on the canines and the first premolars. The second volumetric finite
element model is designed to study the stress-strain state of periodontal ligaments of supporting teeth and supporting
gum tissues when the included and two-sided end defects of the dentition of the lower jaw are replaced by a removable
clasp prosthesis with fixation of support-retaining clamps on canines and first premolars with support arms of clamps
from the distal sides of premolars. As a result of the studies performed, the following conclusions can be drawn: In both
considered variants fixation of removable clasp prostheses loaded with maximum values of equivalent stresses in the pe-
riodontium of the supporting teeth is localized at the apex of the alveolar ridge, which indicates the transfer of the
"clutching" supporting teeth of the clasp prosthesis. The maximum values f equivalent stresses in the periodontitis of the
supporting teeth during fixation of the removable clasp prosthesis by the support-retaining clamps on the canines and
the first premolars exceed the corresponding values of the equivalent stresses for the case of fixing the prosthesis with
retention clamps by 30-140%! With an increase in gum compliance, the values of equivalent stresses in the periodontitis
of the supporting teeth during fixation of the removable clasp prosthesis by the retaining clasps vary insignificantly
within 25%, and an increase in the corresponding equivalent stresses with the use of support-holding clasps may be
65%. In order to ensure the maximum sparing regimen of periodontal tissues of supporting teeth and as a result - the
possibility of the most prolonged use of the prosthesis without loosening of the supporting teeth, it scems more expedi-
ent to give preference to the use of clasp prostheses with the fixation of the retaining clasps.

Key words: Clammer, dentition defect, mathematical modeling, prosthetic dentistry

The main conditions ensuring good functional quali- state., They contain all main structural components: the
ties and durability of prosthetic structures from the point alveolar bone, which includes both the cortical layer and
of view of biomechanics undoubtedly include the optimal the spongy substance; soft gum tissue; ligamentous ap-
method of fixing a partial denture, which is the correct paratus of the periodontium; teeth consisting of a crown
choice of a system of clasps [1, 3] ensuring reliable fixa- with enamel and neck, and the root part. The main di-
tion of the prosthesis in a predetermined position and mensions used in modeling the profiles of the abutment
same time causing minimal damage to the supporting and prosthetic teeth are taken according to the recom-
teeth, as well as the most rational distribution of occlu- mended dimensions for modeling [1].
sal power transmitted to  the  supporting tissue, since Studies were performed on the model of the lower jaw
these factors determine the duration of the functioning of with the overall dimensions of the cross section corre-
removable prostheses [2] . sponding to some averaged sizes. The consolidation of

The purpose ofthe biomechanical studies is the the three-dimensional model of the lower jaw was carried
analysis of stress-deformed state of abutment teeth par- out in the nodes of the final elements located in the areas
tial dentures, and the second substitute terminal included of the temporal mandibular joints and places of attach-
defects in dentition during fixation prostheses on the ment of masticatory muscles Fig. 1.

abutment teeth by means of retaining and supporting-
retaining clasps.

Materials and methods

The primary criterion when compared fixing denture
clasps for different designs can receive force

(stress O e ) in the periodontal abutment teeth, arising
from the impact on the prosthesis functional loads.

The study of the stress-strain state of abutment teeth,
which undertake some of the functional loads transmitted
through the clasp prosthesis, is most expediently per-
formed using a finite-element analysis, which is promis-
ing for solving various biomechanical problems in con-
temporary orthopedic dentistry and has been recently in-
creasingly confirmed in the works of both foreign and
domestic authors.

Mathematical modeling was performed using the well-
known NASTRAN modeling and finite element analysis
package, designed for implementation in a Windows en-

vironment on a personal computer. The package with Fig. 1. Volumetric finite element model of the lower jaw with
which the considered models are constructed and ana- partial removable arc denture fixation with retaining clasps
lyzed on the basis of a finite-element procedure deter- The main dimensions used in modeling profiles of
mines the displacement of each node of the final element supporting canines and premolars are taken according to
along three coordinate axes, normal and tangential the recommended sizes for modeling. The width of the
stresses, as well as equivalent Huber-Mises stresses. periodontal gap of the abutment teeth is within 0.15 -
The studies were performed using elastic volumetric 0.3 mm, and the thickness of the soft tissues of the gums
models of partial removable arc dentures replacing the above the top of the alveolar process is up to 2.5 mm.
distal and included defects of the mandibular tooth row. The physicomechanical characteristics of the structural
We developed three-dimensional finite-element mod- components of the ultimate element model of the lower

els of the lower jaw for the analysis of the stress-strain
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jaw and the partial denture are presented in Table. 1, ac-
cording to the values given in [2] and [3].

The use of contact elements (working only under com-
pression) in the finite element model between the lower sur-
face of the prosthesis base and the upper surface of the
gum tissues, as well as the surfaces of clasps and abutment
teeth, prevents the transfer of forces from the clutch pros-
thesis to the supporting tissues of the dentary segment in
the absence of contact between the contacting surfaces.

Table 1.

Physico-mechanical characteristics of the structural components
of the finite element model of the mandible fragment used

in the calculations

The modulus . ,
Material of elasticity E, Po:jizn s gt.rer'c/lg;g
M p and "

Cortical bone layer 2:10° 0,3 45
Spongy bone 510° 0,3 15
Periodontium 0,5-50 0,45 3,8
Gum 0,75-75 0,25 -

Dentine 2:10° 0,3 24
Enamel tooth 4,0-10° 03 34
Plastic prostheticseafl  2,5:1 0’ 0,3 50
Alloy metal | 2210° 0,32 800

When creating a mathematical model as functional
loads (occurring during chewing of the food) taken
load applied to the occlusal surfaces of teeth crowns and
denture substitutable directed along the axes of the re-
spective teeth. To eliminate the stress concentrations ob-
served at the points of application of forces, the load was
evenly distributed over the occlusal surfaces of the re-
placement teeth of the removable denture. The absolute
values of the load have little influence on the solution of
the problem (since any reference load value can be used
to compare the maximum values of the equivalent
stresses in the periodontium using different shaped
molded clasps of removable clasp dentures).

The first volumetric finite element model is designed
to study the stress-strain state of the periodontal liga-
ments. The abutment teeth and the supporting gum tis-
sue in the substitution included and double terminal de-
fects dentition (1 Class 1 subclass by Kennedy) mandibu-
lar denture retaining latching clasps in canines and a first
premolar.

Under a load of a removable prosthesis, all possible
options for the localization of the food lump were consid-
ered along the length of the prosthesis saddle. As can be
seen from the Table. 2.

Table 2.

The results of calculations of equivalent stresses in the periodontal teeth of the lower jaw with fixation of a removable prosthesis with
retaining and supporting-retaining clasps the maximum values of the equivalent stresses in the periodontal teeth of the abutment teeth
occur when placing the food lateral incisor and over the second molar and are respectively 1,408 MPa and 1,315 MPa.

Maximum equivalent stresses in periodontal (MPa) at localization of the functional load on
Clammer view when fixing -
the prosthesis Central incisor Lateral incisor The second Thefirst | The second
premolar molar molar
The modulus of elasticity of the gums E = 7.5 MPa
holding 1,209 1,408 1,103 1,19 1,315
support-holding 1,374 1,736 1,822 1,215 1,323
The modulus of elasticity of the gums E=5 MPa
holding 1,359 1,691 0,982 1,122 1,329
support-holding 1,623 2,139 2,187 1,184 1,33
The modulus of elasticity of the gums E=2,5 MPa
holding 1,723 1,132 1,279 0,996 1,382
support-holding 2,305 2,989 2,817 1,527 1,374

The second volumetric finite element model was de-
veloped to study the stress-strain state ligaments perio-
dontal supporting teeth and the supporting gum tissue in
the substitution included and double end s defective s
dentition mandibular detachable clasp prosthesis with the
fixation support-retaining clasps for canines and first
premolars to the support clumps shoulders from the distal
sides of the premolars.

The results of the calculation of equivalent stresses in
the tissues of the periodontal abutment teeth are pre-
sented in Table. 2 (second line). As can be seen from the
table. 2, bolus for all localization equivalent embodiments
is a strain periodontal supporting teeth during fixation of
the prosthesis-supporting retaining clasps exceed the
corresponding values of x are equivalent strain minutes
arising during fixation of the prosthesis retaining clasps.
Maximum Feed M values of the equivalent stresses in
the periodontal supporting teeth arise when bolus and in
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the vicinity of the supporting teeth on the lateral incisor
and the first premolar respectively equal to 1,736 MPa
and 1,822 MPa.

For greater clarity in Fig. 2, the fields of equivalent
stresses of the periodontal abutment teeth are presented
for cases of fixation of the clasp prosthesis with retaining
and supporting-retaining clamps.

The maximum values of the equivalent stresses in the
supporting periodontium of teeth on their partial denture
fixation cases arise at the top of the alveolar crest. This
distribution of stresses indicates the transfer of the efforts
that are loosening the abutment teeth to the cusp, since
with the application of the axial component of the func-
tional load directly to the abutment teeth, the equivalent
stresses in the periodontal are distributed more evenly
and their maximum values are observed at the apex of
the tooth root.
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1.105
1.036
0.967
0.898
0.829
0.76
0.691
0.622
0.553
0.483
0.414
0.345
0.276
0.207
0.138
a 0.0691
0

Fig. 2. The fields of equivalent stresses of the periodontal abutment teeth are presented for cases
of fixation of the clasp prosthesis with retaining and supporting-retaining clamps.

Further studies | performed with varying Hovhan the
values of the elastic modulus of the gum tissue (deter-
mining the gingival compliance) for the cases of fixation
of the clasp prosthesis with retaining and supporting-
retaining clasps. The maximum equivalent stresses in the
periodontal teeth of the abutment, taking into account
the different compliance of the gums for the case of fixa-
tion of removable clasp prostheses with retaining and
supporting-retaining clasps on the canines and the first
premolars are presented in Table. 2 (lines 3-6).

Conclusions

1. In both these embodiments fixation removable den-
ture clasp s loaded with maximum values of equivalent
voltages at the periodontal abutment teeth are localized
at the apex of the alveolar ridge, which indicates the
transfer of the efforts that are “loosening” the abutment
teeth by the clutch prosthesis.

2. The maximum values of equivalent stresses in the
periodontal teeth of the supporting teeth when fixing a
removable clasp prosthesis with supporting-holding
clasps on the canines and first premolars exceed the cor-
responding values of equivalent stresses for the case of
fixation of the denture by clasps by 30 - 140%)!

3. With an increase in the gingival compliance, the
values of equivalent stresses in the periodontal teeth of
the abutment teeth when fixing a removable clasp pros-
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thesis with retaining clips do not change significantly
within 25%, and an increase in the corresponding equiva-
lent stresses when using support-holding clasps can
be 65%.

4. In order to ensure maximum gentle treatment of
periodontal tissues of the supporting teeth and, as a re-
sult, the possibility of the most long-term use of the pros-
thesis without loosening of the supporting teeth, it
is more appropriate to give preference to the use of the
clasp prostheses with fixation of precisely the retainings
clasp.
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CONDITIONS OF THE ORAL CAVITY STATUS IN YOUTH WITH ALIMENTARY-
CONSTITUTIONAL FORM OF OBESITY

Skrypnyk M., Petrushanko T., Kryvoruchko T., Neporada K.
Ukrainian Medical Stomatological Academy Poltava, Ukraine

TloLwmpeHicTe OXUPIHHS 3HAYHO 3pOCia, OCOBIMBO CEPES MOJIOAMX JIHOAEH, LU0 OOYMOBJ/IEHO MEBHUM CIOCOOOM JKUTTS,
SKICTIO DKi Ta Xap4OBOO MOBELIHKON. OXUPIHHSA MPU3BOANTL [0 PO3BUTKY BEIMKOIO YUC/IA CyryTHIX 3aXBOPIOBAaHb, Ta-
Knx sIK apTepiasibHa rinepToHis, cepyeBuyi iHCY/IbT, apTpuT Ta IHLWI 3aXBOproBaHHS. My npoBem CTaHAaPTHE KIIiHIYHE
OBCTEXEHHSI MOPOXKHUHM poTa 154 monogux nauieHTis (18-21 poKy) - BCi BOHM Oysn CTyAEHTaMu YKpaiHCbKOI MEANYHOI
CTOMAtoJI0riyHoOI akagemii, bysio BCTaHOB/IEHO, O BIfIbLLICTE nayieHTis 3 IMT> 30 Kr/cM? MaroTh OBTSKEHY CNaAKOBICTb
y CimMT, B 66,2% BUNagkie y ogHOro 3 6arbKiB OOCTEXEHOIO 3 OXUPIHHSAM By/10 OXupiHHS, a y 32,43% navieHTiB 060€
baTbKiB Masin OXUPIHHS, SIKE 3HaYHO BULLE, Y MOPIBHAHHI 3 /II0AbMY (3 HOpMaibHUM IMT i HaamipHoto Baroto. byna Buco-
Ka MOLUMPEHICTb 3aXBOPIOBaHb MNapoAoHTY 6/3bKo 74% i Kapio3Hux ypaxkeHb 3y6iB - 97,4% cepes ycCix CTyAEHTIB, He-
3BaXatoum Ha BiK | KOHTUHIEHT OOCTEXEHMX NALIEHTIB - CTYAEHTU-MEANKN. Y navieHTiB 3 IMT> 30 Kr/cM? MOLUMPEHICTH
reHepanizoBaHnx @OpPM riHriBITy i NapogoHTUTy 6y/s1a B Tpu pasu BULLE y OPIBHSIHHI 3 0cobamy i3 HopMasibHumM IMT.
3HaqeHHS ririeHidHnX IHAEKCIB MOPOXHUHKM POTa Bysin HU3LKUMY Y BCIX AOCTAHNX rpynax, ane ix 3HadeHHs1 6y Tpoxu
HWKYe y nayieHTis 3 HopMasibHum IMT B rOpiBHAHHI 3 nalieHTamMu 3 Hag/IMLLIKOBOKO Barolo Ta OXUPIHHAM. [oLwmpericTs
3anasibHux 3MiH B SICHax 6y/1a BULLE B OCI6 3 OXUPIHHSM, yCi BOHU MaJiv JIErKuM CTYITiHb YDAXKEHHS TKaHWH apofoHTa.
3anarneHi rpouyecy y sicHax 6ysm HavibifibLL IHTEHCUBHUMM Y NALIIEHTIB 3 APYIUM CTYIEHEM OXUPIHHS. 3a pe3ysibTatamm
AOCTMDKEHHS] HASIBHICTb OXUPIHHSI NEPLLIOro Ta APYroro CTYyrneHs /14 po3rngaaty K akTop pu3vKy, Lo MpPOBOKYE 3a-
XBOPIOBaHHS TKaHWUH NapofoHTy. [ns oci6 3 IMT> 30 Kr/cM? ripu 3aXBOPIOBAHHSX MAPOAOHTY C/1i POBOANTY 3aX0AM 3
BTOPUHHOI NMpo@inakTvKku 3anasibHuX T1a 3anaibHo-ANCTPOGDIYHUX 3aXBOPIOBaHb NapoAoHTY, a y OCib 6e3 3axBoproBaHb
NapoAOHTY Ha TJ/1i OXUPIHHS C/1if NPOBOAUTY NMEPBUHHY MPOGINIaKTUKY 3aXBOPIOBaHb MapoAoHTY.

KntouoBi cnoBa: 3axBoproBaHHS MapoaoHTY, OXMPIHHSA, NpodinakT1ka, HagmipHa Bara, NapoAOHTUT,KapieC, TiHNIBIT.

Obesity prevalence has significantly increased especially in young adults, which is caused by a particular lifestyle, food
quality and dietary behavior. Obesity leads to development of huge array of comorbid conditions such as arterial hyper-
tonia, heart stroke, arthritis and other diseases. We conducted standard clinical examination of oral cavity of 154 young
patients (18-21 years old) — all of them were students of Ukrainian Medical Stomatological Academy. It has been deter-
mined that the majority of patients with BMI >30 kg/cm? have aggravated family heredity, in 66,2% cases one parent of
obese students had obesity and 32,43% patients have both parents with obesity that is significantly higher compared
with persons with normal BMI and overweight. There was a high prevalence of periodontal diseases about 74% and cari-
ous lesions of teeth - 97.4% among young people despite the age and contingent of examined patients - medical stu-
dents. In patients with BMI >30 kg/cn?’ prevalence of generalized forms of gingivitis and periodontitis was by three
times higher compared with individuals with normal BMI. The values of oral hygienic indexes were poor in all examined
groups, but their values were slightly lower in patients with normal BMI than in those with overweight and obesity. The
prevalence of inflammatory changes in gums was higher in persons with obesity: all of them had a mild degree of lesions
in periodontal tissues. Inflammatory processes in the gums were the most intense in patients with the second degree of
obesity. According to the results of the study, the presence of the first and the second degree of obesity should be con-
sidered as a risk factor triggering periodontal tissues diseases. For persons with BMI >30 kg/cn? with periodontal dis-
ease measures for the secondary prevention of inflammatory and inflammatory dystrophic periodontal diseases should
be carried out and in persons without periodontal disease on the background of obesity measures primary prevention
should be done.

Key words: periodontal diseases, obesity, prevention, overweight, periodontitis, caries, gingivitis.

Introduction

Obesity acquires the status of non-infection pandemic
disease for the last 40 years. According to WHO world-
wide obesity has nearly tripled since 1975. In 2016 more
than 1.9 billion adults 18 years and older were over-
weight. Out of these people over 650 million were obese.
39% of adults aged a ged 18 years and over were over-
weight in 2016 and 13% were obese [15]. There are
many well-known obesity-related diseases such as insu-
lin resistance, type 2 diabetes mellitus, and cardiovascu-
lar disease and other. Obesity can induce the develop-
ment of heart stroke, arterial hypertension, cancer, dis-

eases of musculoskeletal system and diseases of perio-
dontal tissues.

There is periodontal and systemic immune response
of overweight hosts to periodontitis. The most relevant
linker is systemic inflammation and impaired immune
response by which obesity might trigger aberrant perio-
dontal inflammation and exacerbated alveolar bone loss
[8]. Through test carried out on laboratory mice with in-
duced obesity researchers explore significant decrease
of alveolar bone level and increase of periodontal osteo-
clast, leukocyte, and macrophage number in obese mice
with periodontitis compared with normal weight mice with
induced periodontitis [16]. In periodontal tissues of
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monosodium glutamate-induced obesity rats activation of
oxidative stress and nitrosative stress alteration and de-
polymerization of main connective tissues biopolymers
were detected compared with rats without obesity [1].

There is a significant association between variety of
body mass index (BMI) and waist-hip ratio (WHR) used in
the assessment of body composition as indicators of
obesity and risk of body fat distribution have an influence
on the quality of life for aged individuals [9]. In young
adults abdominal obesity is associated with poorer
scores of emotional, school and psychosocial abilities
and total life quality scores [12]. Due to mentioned above
facts, overweight and obesity are not only medical, but
global social problems needed to be tackled.

The mechanism of pathological changes development
in periodontal tissues are not clear enough and it needs
to be studied in depth in order to provide such group of
patients with effective etiological and pathogenetic ther-
apy.

The aim of research. The aim of our research was to
explore the structure of oral cavity pathology in patients
with diverse values of BMI in order to detect diseases
comorbid with overweight in oral cavity.

Materials and methods

We conducted standard clinical examination of oral
cavity in 154 young patients (18-21 years old) — all of
them were students of the Ukrainian Medical Stoma-
tological Academy. All participants were informed about
using of their personal information in the material of re-
search and signed a written agreement for further exami-
nation. Index assessment of oral status entails the de-
termination of caries intensity by DMFT index [11], esti-
mation of oral hygiene (Green-Vermillion index) [5],
periodontal tissues (index Rateitchak) [14], PMA (Parma)
[13], CPI (complex periodontal index) (Leus) [3], PBI
(Saxer and Muhlemann)[14] and Winkel Tongue Coating
index (WTC) [7]. For all examined patients periodonto-
grama was completed. Periodontal diagnose made due
to M.F. Danilevsky classification [3], alteration in oral mu-
cosa and lips diseases were classified according to P.T.
Maksymenko [10], occlusion pathology was estimated
with classification by L.P. Grigoryeva [6].

In all patients, we determine the values of anthro-
pometrical measures: body mass, height, waist and hip
measures and hand dynamometry. Severity of obesity
was estimated with WHO classification of obesity due to
body mass index Ketle (BMI). Values of BMI were the
criteria for group distribution: 1% patients with normal
weight (BMI — 18,5 — 24,99 kg/cm®) n=31; 2) patients with
overweight (BMI - 25 — 29,99 kg/cm?) n=49; 3) patients
with the first degree obesity (BMI - 30 — 34,99 kg/cmz)
n=34 ; 4) patients with the second degree obesity (BMI -
35 — 39,99 kg/cm?) n=40.

Inclusion and exclusion criteria. Inclusion criteria were
patients of both gender aged from 18 to 21, Ukrainian
origins, presence of constitutional or acquired forms of
obesity in those who were obese.

The exclusion criteria were pregnant or lactating
women; patients with endocrine forms of obesity; patients
of non-Ukrainian race; presence of non-removable ortho-
dontic appliances.

Statistical methods. SPSS 11.5 software was used for
statistical analysis, and data were presented as mean +
standard deviation (X  s). Intra-group comparisons were
conducted with a paired-sample t test, and the analysis of
the correlation between the indicators was performed by
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Pearson's correlation analysis. P < 0.05 was considered
statistically significant.

Results and discussion

The average students of BMI in the first group of pa-
tients was 22,3 + 0,2 kg/cmz, in the second group —
27,84+0,2 kg/cm?, in the 3rd group — 32,3 + 0,38 kg/cm?,
in the fourth group — 38,54 + 0,84 kg/cm?. Among the ex-
amined students in the first group 64,5% were residents
of large cities, 35,5% were residents of villages and small
cities, the second group — 40,8% and 59,2%, the third
group — 64,7% and 35,3%, the fourth - 60% and 40% re-
spectively.

Most of the examined with the first and the second
degree of obesity severity were female. In the third
group, the percentage of women was 76,5%, in the 4th —
55,0%, the ratio between obesity prevalence in women
and men in the 1st and 2nd groups was almost the same.
Our obtaining data about the prevalence of obesity
among people of different sexes is confirmed with the re-
sults of some epidemiological studies [4].

According to WHO, one of the criteria of metabolic
syndrome is waist value 102 cm and higher for men and
88 cm for women. The excess of these measurements
found in 76,5% of the patients of the third group and in
100% of the patients in the fourth group. The average
value of waist and hip in patients of the first group was
75,67+1,45 cm and 98,33+1,42 cm, respectively, in per-
sons of the 2nd group — 83,3 + 1,85 cm and 103 + 2,25
cm, the third one group — 91,82+1,92 cm and 114,58+1,3
cm, in the fourth group — 108,23+2,3 cm and 121,95+2,24
cm, respectively. One of the criteria for abdominal obesity
is a waist-hip ratio, for men it is <1,0, for women
=0,85[4]. According to anthropometric data only 6,2%
patients in the second group had abdominal obesity, in
the third group - 11,77% and 30% in the 4th group had
abdominal obesity.

In 32,5% out of all examined patients we observed
the presence of allergy mostly to medicines and food
products. Prevalence of allergy was the highest in pa-
tients with the second degree of obesity up to 40% with
prevalence of polyvalent allergy. The presence of allergic
reactions in persons with normal body mass was about
22,5%, in persons with overweight (second group) an al-
lergic anamnesis was complicated in 32,6% of patients,
allergic reactions on food products were predominant in
both groups. In the group with the 1st degree of obesity
the presence of allergic reactions was found in 26.5%.

The maijority of obese students had aggravated with
heredity (Table 1) or there were numerous exogenous
factors such as unhealthy lifestyle, lack of food culture in
the family and disturbance in diet behavior as evidenced
by the higher prevalence of obesity among the parents of
patients with obesity. In the fourth group in 35% of pa-
tients both parents suffered from obesity and in 75% one
of the parents was obese. In the third group, the preva-
lence of obesity in both parents was up to 29,41% and
one of the parents was obese in 55,88%. The prevalence
of obesity in parents of examined students in the first and
the second group is shown in Table 1. about 15% of par-
ents of patients with the first and the second degree of
obesity had Type 2 diabetes mellitus, which is signifi-
cantly higher than in patients with normal body weight
and overweight. The prevalence of cardiovascular sys-
tem diseases and atopic diseases in the parents of ex-
amined patients had no definite liaison with the presence
of obesity in examined individuals.
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Table 1.
Presence of some diseases in parents of examined patients.
BMT
18,5-24,99 252999 cm?/kg 30-34,99 cm?kg 35-39,99 cm?kg
. cm’/kg
Diseases, %
Obesity in one of parents 23,53 48,98 55,88 75
Obesity in both parents 6,45 18,37 29,41 35
Diabetes mellitus type Il 8,82 10,2 14,7 15
Cardiovascular diseases 14,7 18,37 17,64 10
Atopic diseases 12,9 6,12 0 5

The parameters of hand dynamometry were as fol-
lows: in the first group among men - 47,5 + 2,2 H, among
women - 25,63 = 1,23 H, in the second group - men -
49,95 £ 2,29 H, women - 29,23 + 2,1H, in the third group
- men 52,5 £ 2,4H, women - 25,84 + 1,7H, in the fourth
group - men 47,7 + 2,4H, women 26,22 + 1,56H.

The presence of papular and pustular skin rash was
detected in 32,26% of students with normal BMI, in
53,18% of persons with overweight, the highest preva-
lence of skin rash was in students with 1 degree of obe-
sity - 70, 59%, and 65% persons with second degree of
obesity had skin lesions.

The presence of bad habits (smoking) was noted in
29% of people with normal weight, their age of smoking
was 2,4 + 0,54 years, the number of cigarettes per day
was 5,4 + 0,8 sig/day. In the group with overweight the
percentage of smokers was 32,65%, the duration of
smoking — 2,3 £ 0,56 years, the intensity of smoking was
5,88 £ 0,76 sig/day. In the third group, the percentage of
smokers was 29.41%, the duration of smoking 2,6 + 0,74
years, the intensity — 5,4 + 1,05 sig/day. In persons with

the second degree of obesity the percentage of smokers
was up to 30%, the duration of smoking was 2,3 + 0,42
years, the frequency was 10,8 £ 2,1 sig/day. The initial
age of regular smoking for vast majority was between 17
and 18 years, which is associated with stress factors like
graduation at school and entering to university. There
was nodifference between sex of smokers.

Regular checking-up at dentist (twice a year and
more often) did 41,9% of patients in the first group,
57,1% in the second group, 41,2% in the third groups
and 75% in the fourth group. 45,2% of patients of the first
group, 28,6% in the second group made checking-up at
dentist once a year, 47,1% in the third group and 25% in
the fourth group visit. Not regularly (with a presence of
acute pain) to the dentist went 13% patients with normal
BMI, 14,3% in the second group, 11,7% patients of the
third group.

The prevalence of caries in examined groups was on
average 97,4%, which corresponds to the results of a
number of researchers. The intensity of the carious proc-
ess in the investigated groups is given in Table 2.

Table 2.
Prevalence of dental caries in patients with diverse BMI value. DMFT (permanent teeth) — decayed, missing and filled teeth.
Group Decay Missing Filled Mean DMFT
IE;\;IC::Z‘S_M‘QQ 2,66+0,37 0,1+0,05 3,12+0,3 5,88+0,67
IBM 25 -2
kg/cm§ 9.99 3,35+0,4 0,24+0,11 3,24+0,49 6,84+0,58
IBM 30 — 34
o :}9 34,99 2,71£0,59 0,53£0,2 3,88£0,88 7,11£1,07
IBM 35 —
kg/cr?? 39,99 4,25+0,85 0,1+0,06 1,6+0,42 5,96+0,84
Total 3,47+0,33 0,26+0,08 3,01+0,35 6,74+0,43
p1-2>0,05 p1-2>0,05 p12 >0,05 p1-2>0,05
p13>0,05 p13>0,05 p13>0,05 p13>0,05
p1.4>0,05 p1.4>0,05 p1.4<0,05 p1.4>0,05
p2-3>0,05 p2-3>0,05 p2-3>0,05 p2-3>0,05
p2.4>0,05 p2.4>0,05 p2.4<0,05 p2.4>0,05
p3.4>0,05 p3.4<0,05 p34<0,05 p3.4>0,05

Note: p;., - the level of significance is obtained when comparing groups of patients with normal weight and overweight patients;
p1-3- the level of significance is obtained when comparing groups patients with normal weight and patients with the first degree

obesity;

p1-4 - the level of significance is obtained when comparing groups patients with normal weight and patients with the second de-

gree obesity;

p2-3- the level of significance is obtained when comparing groups of overweight patients and patients with the first degree obesity;
p2-4 - the level of significance is obtained when comparing groups of overweight patients and patients with the second degree obe-

sity;

ps-4 - the level of significance is obtained when comparing groups patients with the first degree obesity and patients with the sec-

ond degree obesity.

The prevalence of malocclusion was found in 48,1%
patients in the first group, 43% in the second group, 53%
in the third group and 60% in the fourth group.

Anomalies of soft tissues development in oral cavity
(truncated frenulum of the tongue, small vestibulum of
mouth) were found in 6,45% students in the first group,
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12,24% of the second group, 11.76% of the third group
and 10% in the fourth group.

The prevalence of periodontal diseases was up to
74%, chronic generalized catarrhal gingivitis and chronic
localized catarrhal gingivitis were predominant forms of
diseases. Chronic generalized periodontitis was diag-

nosed only in 4,55% of all cases (all - representatives of
the third and the fourth group). The prevalence of perio-
dontal disease with BMI is shown in Fig. 1. The fre-
quency of pathological lesions in periodontal tissues in-
creased with the rise of the BMI value, as well as the
prevalence of generalized forms of periodontal diseases.
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Fig. 1. Prevalence of generalized and localized forms of periodontal diseases
among youth with diverse BM|I values, is shown in percentage.

Index assessment of periodontal status is presented in Table 3.

Table 3.
Values of oral hygiene indexes in patients with diverse BMI.
Group (BMI) 18&2/'5;'?9 25-29,99 kg/cm? 30-34,99 kg/cm? 35-39,99 kg/cm?
Index (n=31) (n=49) (n=34) (n=40)
OHI 0,54£0,11 1,34%0,07 1,42+0,12 1,4+0,11
p12 < 0,001 p1-3<0,001 p1-4 <0,001 p23>0,05 p.4>0,05 ps.4>0,05
API, % (Rateitchak) 16,53+2,3 | 11,4%3,2 6,67+1,2 | 10,7+3,1
p12 > 0,05 p1-3<0,001 p1-4>0,001 p23>0,05 p.4>0,05 p3.4>0,05
PMA, % 6,1£1,5 | 10,3£1,3 | 14,741,64 | 16,8£1,5
p12 < 0,05 p1-3<0,001 p1-4 <0,001 P2.3<0,05 p2.4<0,001 p3.4>0,05
CPI (Leus) | 1,380,15 | 1,52+0,11 | 1,7+0,1 | 1,6620,15
p12 > 0,05 p1.3>0,05 p14>0,05 p23>0,05 p.4>0,05 p3.4>0,05
PBI, % (Saxer, Muhlemann) | 6,4+0,9 | 15,62,4 | 15,7+2,3 | 22,9+2,6
p12 < 0,001 p1-3<0,001 p1-4 <0,001 p23>0,05 p24<0,05 ps.4>0,05
WTC index | 3,04+0,32 | 3,29+0,35 | 3,65+0,66 | 3,5+0,47
pi2 > 0,05 p1.3>0,05 p14>0,05 p23>0,05 p.4>0,05 p3.4>0,05

Note: p;.; - the level of significance is obtained when comparing groups of patients with normal weight and overweight patients;
p1-3- the level of significance is obtained when comparing groups patients with normal weight and patients with the first degree

obesity;

p1-4 - the level of significance is obtained when comparing groups patients with normal weight and patients with the second de-

gree obesity;

p2-3- the level of significance is obtained when comparing groups of overweight patients and patients with the first degree obesity;
p2-4 - the level of significance is obtained when comparing groups of overweight patients and patients with the second degree obe-

sity;

ps-4 - the level of significance is obtained when comparing groups patients with the first degree obesity and patients with the sec-

ond degree obesity.

The prevalence of oral mucosa and lips diseases was
22,07 %. The prevalence of oral mucosa and lips
diseases in the first group was 19,35%, in the second -
24,49%, in the third - 17,64%, in the 4th - 25,0%. Among
patients of the first and the second groups, traumatic
lesions of mucosa dominate in the 3-rd and 4-th group
with a high frequently of chronic recurrent aphthous
stomatitis up to - 40%, which is evidenced by the
presence of undiagnosed enterocolitis according to [2].
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Conclusions

Thus, there is a significant prevalence of obesity
among young females compared with male gender. The
vast majority of all obese patients with BMI >3Okg/cm2 in
62,2% cases were residents of large cities. In our opinion
the fact is caused by a particular lifestyle - hypodynamia,
irregular diet and the presence of strong social risk fac-
tors for the development of emotional stress compared
with residents of rural area. It has been determined that
the majority of patients with BMI >30 kg/cm2 have a
heavy family heredity, in 66,2% cases one parent of
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obese students had obesity and 32,43% patients have
both parents with obesity that is significantly higher com-
pared with persons with normal BMI and overweight. All
patients had aggravated allergic history, the presence of
allergic reactions was detected in 32,5% of all students,
the highest prevalence was in individuals with BMI 35-40
kg/cm® - 40%. Papular and pustular skin rash was de-
tected in the 3rd and the 4th group in 2 and 2.3 times fre-
quently than in patients with normal BMI.

There is a high prevalence of periodontal diseases
about 74% and carious lesions of teeth - 97.4% among
young people despite the age and contingent of exam-
ined patients - medical students. This indicates the ab-
sence of effective primary and secondary prevention
measures of dental pathology on the state, group and
individual levels.

We did not find any link between the intensity of the
carious process and the BMI. Although the highest value
of the component of the DMFT-D index (non-filling cari-
ous cavities) was in the fourth group up to — 4,25 + 0,85
which, in our opinion, indicates that there is no motivation
in the dental health care in patients with the 2 degree of
obesity. The prevalence of mucous lesions was the high-
est in persons with the 2 degree of obesity - 25%, with a
domination of chronic recurrent aphthous stomatitis,
which indicates the presence of digestive system organs
disease in this group of individuals. The tongue hygiene
indicator was clearly correlated with the value of BMI of
patients. The tongue was the most coated in individuals
with the second degree of obesity. Coating on the tongue
is a sign of a presence of digestive system pathology in
this group of individuals.

The presence of malocclusion was the highest in indi-
viduals of the fourth group, and was up to 60%. In the
structure of morbidity, chronic generalized catarrhal gin-
givitis was prevalent — 44,8%; the share of chronic gen-
eralized periodontitis was 4,55%, all individuals of the 3th
and the 4th groups. We found a direct correlation be-
tween the prevalence of periodontal disease and the BMI
in patients, as well as the increase of percentage of gen-
eralized forms of periodontal diseases. The values of oral
hygienic indexes were poor in all examined groups, but
their values were slightly lower in patients with normal
BMI than in those with overweight and obesity. The
prevalence of inflammatory changes in the gums was
higher in persons of the 3th and the 4th groups PMA
=14,5+1,8 and 16,8+1,5%, respectively. All persons with
overweight and obesity had a mild degree of lesions in
periodontal tissues with a CPI> 1,5, compared with indi-
viduals with normal weight where the CPI value was
0,54+0,11. Inflammatory processes in the gums were the
most intense in patients with the second degree of obe-
sity, where the PBI was 22,9+2,8%, that is by 1,5 times
higher than in the second and third group and by 4 times
higher than in the first group.

In our opinion, the development of inflammatory
changes in the gums in patients with the second degree
of obesity is not caused by local factors. The key role in
development of inflammation process is systemic - proin-
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flammatory adipocytocins that are secreted into blood by
adipose tissue in excess. We would like to sum up that
systemic factors play a crucial role in the development of
periodontal tissues alteration in obese individuals, be-
cause there is no significance between local factors in all
group of individuals where dental deposits quantity was
the same. Overweight leads to the disturbance of com-
pensatory and adaptive processes in the whole body by
forming chronic systemic mild inflammation in the body.
According to the results of the study, the presence of
the first and the second degree of obesity should be con-
sidered as a risk factor triggering periodontal tissues dis-
eases. For persons with BMI >30 kg/cm? with periodontal
disease measures for the secondary prevention of in-
flammatory and inflammatory dystrophic periodontal dis-
eases should be carried out and in persons without
periodontal disease against the background of obesity,
measures of primary prevention should be done.
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THE CORRESPONDENCE OF THE TONGUE CENTRAL LINE DEVIATION WITH THE
PATHOLOGY OF SPINAL CURVATURE

Shundryk M.A., Marchenko l.Y., Tkachenko I.M., Vodoriz Y.Y., Boyko V.V.
Ukrainian medical stomatological academy, Poltava, Ukraine

Haykosi focrifixkeHHs1 BKa3yroTb Ha HENpaBsu/bHy OCTaBy K (akTop, WO BI/IMBAE HA BUHNKHEHHS] aHOMAa/Tii OK/MO3Ii Ta
ix ycknaaHeHHs. MoBEPXHS A3uKa MOXE BiAOBPaxkaT MOPYLLEHHS TPaB/IEHHS, CEPLIEBOI AiS/IbHOCT], CTaHy HEPBOBOI i
EHAOKPUHHOI cucTeMm. Y JIiTepatypi € AaHi rpo TeE, L0 A3UK MOXKeE AOMNOMOITH B AiarHOCTULi 6araTb0X 3aXBOPIOBaHb, aixe
30BHILLIHIV BUITISA A3UKa B 3HAYHIN Mipi roB's3aHmii 3 IOro aHaTtoMidHUMU OCOB/IMBOCTSIMM, @ PELIENTOPH C/IM30BOI 060-
JIOHKN MaroThb LUMPOKY KOPESTALIIO 3 LUEHTPA/IbHOI HEPBOBOI, CEPLIEBO-CYANHHOK, EHAOKPUHHOI T8, HaBITh, 3 ONOPHO-
pyxoBoto cuctemamu. Meta. BuHaqyeHHs BIANOBIAHOCTI pO3TalllyBaHHAIM CEPEANHHOI JIHIT 3UKa CTYNEHIO BUKPUB/IEHHS
xpebTa Ha pi3HWX PiBHSX 'y AiTed XBopux Ha ckosio3. Marepianm i meToau. Byso obctexeHo 56 aitevi (30 giByart, 26
xs0nyiB) y Bili 11-14 poKiB, 3 TPUBAsIICTIO 3aXBOPIOBaHHS OMOPHO-PYX0BOIro anapary 1-3 poku. KoxHomy nauieHTy 6ys10
rPOBEAEHO OrJ15 B/IACHE MOPOXHUHN POTa, S3UKAa U151 BUBHAYEHHS MO/IOXEHHS CEPEANHHOI JIIHIT A3uKa. poaHarizoBa-
HO PEHTIeHO/OriHHI 3HIMKM XpebTa XBOpuX AOC/IMKYBaHUX rpyr. Pesyabtatn. Y AiTed, Ae AaBHICTb 3aXBOPIHOBaHHS CTa-
HOBUTb 1 piK MOPYLLEHHS CEPEANHHOI JTHIi s3uKka BusB/ieHo B 25,02% BUNaaKiB, y AITEN 3 AaBHICTIO 3aXBOPOBaHHS 2
POKu - B 65,52% Bunaakis, ripm TpuBasocTi 3axBoprosaHHs 3 poku 86,66 % navlieHTIB MatOTb BUKPUBIIEHHS CEPEANHHOI
JHiHIi 53mKa. BUCHOBOK. [TpoBedeHe AOCTiIKEHHS O3BOJISIE PEKOMEHAYBATH JliKapsiM - CTOMATO/10raM rif 4ac rnpoBEAEHHS
or/154y NMOPOXHUHN POTa 3BEPTATU yBary He Ti/Ibkv Ha PO3Mip, KOJIp, CTaH COCOYKIB S3uKa, a U Ha MOJIOKEHHS CEPEL-
HbOI JiHij, BUKDUBIEHHS SKOI MOXKE [HEGOPMYBaTV Npo BUKPUBIIEHHS XpebTa B pisHnx Biaginax. HeobxigHi noaassiui goc-
JIKEHHS 17151 BUSIB/IEHHS MEXAHI3MIB BBy CTaHy XpebTa i BBy CKEIETHUX M'S3iB Ha M'S3u LEIernHO-/IMLEBOI Aifs-
HKH, 5IKi 6EPYTH y4acTb y hopMyBaHHI OK/IO3IT | QYHKUIT OpraHiB nopoxXHUHM poTa.

Knto4yoBi cnoBa: ocaHka, Ckonios, BUKPUBIEHHS cepeanHHOI NiHii A3vKa, 3aXBOPIOBaHHS OMOPHO-PYXOBOro anapary.

Scientific researches suggest posture problems as a factor affecting the occurrence of occlusion anomalies as well as
their complications. The surface of the tongue may reflect disorders in digestion, cardiac activity, nervous and endocrine
systems. In the literature, there is data that the tongue can help in the diagnosis of many diseases, because its general
appearance is in a significant relation with its anatomical features. Receptors of its mucous membrane are closely re-
lated to the central nervous, cardiovascular, endocrine and locomotor systems. Aim. The purpose of the study was to
determine the correspondence between the location of the tongue median line and the degree of distortion of the verte-
bral column at different levels in children with scoliosis. Materials and methods. Totally 56 children (30 girls, 26 boys)
aged 11-14 years were examined, with a duration of musculoskeletal disorders 1-3 years. For each participant, the oral
cavity examination was performed, the position of the middle line of the tongue was determined. X-ray images of verte-
bral column of patients from investigated groups were analyzed. Results. In the group with 1 year duration of the dis-
ease 25.02% patients had distorted median line of the tongue, in the group with 2 years of duration of the disease -
65,52% participants had the deviation of the medial line of the tongue, in the group with 3 years of duration of the dis-
ease 86.66% of patients had the deviation of the median line of the tongue. Conclusions. This research allows us to rec-
ommend paying attention not only to the size, color, state of the papillae of the tongue, but also to the position of the
middle line, whose distortion may indicate the deviation of the vertebral column in different portions. Further research is
needed to detect the mechanisms of influence of the spine and the influence of skeletal muscles on muscles of the max-
illofacial area, which are involved in the formation of occlusion and function of the organs of the oral cavity.

Key words: posture, scoliosis, central line of the tongue deviation, musculoskeletal disorders

Introduction

Until recent years, pathologies of organs of the oral
cavity and the mucouse membrane were considered as
local pathological processes associated only with poor
hygienic condition of the oral cavity and the negative
influence of pathogenic factors. However, modern
researches and experimental models of the diseases
allow us to establish that the oral cavity has a close
anatomical and physiological relationship with various
systems of the organism [1, 2, 3].

Scientific researches suggest posture problems as a

factor affecting the occurrence of occlusion anomalies as
well as their complications. In case of pathological occlu-
sion (usually distal occlusion) there is an increased load
on the constantly tensed occipital, scalenus, thoracic-
clavicular-osseous muscles due to displacement of the
center of gravity of the head augmentation. [4, 5]. Taking
into consideration the high mobility of the cervical portion
of the vertebral column some preconditions for disfunc-
tion of all systems and organs appear; especially for
those located in the maxillo-facial area and exercising on
the facial skull, cranial and spinal nerves, autonomic
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ganglia, vascular bundles, different muscles of the men-
tioned area, including mylohyoid and hyoglossus mus-
cles, which cooperate with proper longitudinal and verti-
cal muscles of the tongue.

Even ancient physicians used the tongue to decipher di-
agnostic symptoms of almost any human disease from its
surface. Indeed, it can be stated that disorders of various
organs are usually manifested with changes in the surface
of the tongue even before their pathological symptoms ap-
pear. Even with the disappearance of symptoms, the tongue
may indicate that the etiology of the disease remains unre-
solved and the full recovery did not occur.

Increasing sensitivity and discoloration of certain
parts of the tongue reflect the disturbance of those or-
gans associated with corresponding areas on its surface.

The localization of the plaque which covers the
tongue indicates the accumulation of toxins in the stom-
ach and small intestine (if the plaque is localized in the
middle part of the tongue), in the large intestine (if the
plaque is localized in the distal third of the tongue).

The surface of the tongue may reflect disorders in di-
gestion, cardiac activity, nervous and endocrine systems.

In the scientific literature, there is data that the tongue
can help in the diagnosis of many diseases, because its
general appearance is in a significant relation with its
anatomical features. Receptors of its mucous membrane
are closely related with the central nervous, cardiovascu-
lar, endocrine and locomotor systems. [3, 5]. The line
which goes in the middle of it, accurately reflects the
state of the human backbone. The curvature of the line
on the tip of the tongue indicates the curvature of the ver-
tebral column in the cervical portion, the one in the mid-
dle signs about problems in the thoracic part, at the root
deviation corresponds to the curvature of the vertebrae in
the lumbar section.

For the human spine, three moderately pronounced
physiological bends are natural. Cervical spine has a
curve, convex forward, that begins at the axis at the apex
of the odontoid process and ends at the middle of the
second thoracic vertebra (lordosis). The thoracic curve,
concave forward, begins at the middle of the second and
ends at the middle of the twelfth thoracic vertebra (ky-
phosis). The lumbar curve begins at the middle of the last
thoracic vertebra and ends at the sacrovertebral angle
(lordosis).

Scoliosis is a pathological lateral curvature of the ver-
tebral column with the obligatory rotation of the vertebral
bodies. The characteristic feature of which is a progres-
sion of the disease, associated with age and growth of
the child.

Unfortunately, nowadays disorders of the backbone
are very common among children and adolescents; es-
pecially scoliosis, which is 5-6 times more likely to occur
in girls than in boys and also affects the reproductive
function which makes it is a socially significant disease
[6, 7].

Whereas the spine deformation reflects can affect the
median fissure of the tongue appearance, dentists as
first-line doctors communicating with wide sections of the
population during examinations in kindergartens, schools
or in clinics can easily suspect the pathology and inform
the patient or his/her parents about it, thereby to prevent
further development of the disease.

Aim
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The purpose of the study was to determine the corre-
spondence between the location of the tongue median
line and the degree of distortion of the vertebral column
at different levels in children with scoliosis.

Materials and methods

In order to achieve this goal, we performed our re-
search on the basis of Poltava regional sanatorium for
children with musculoskeletal disorders. Totally 56 chil-
dren (30 girls, 26 boys) aged 11-14 years were exam-
ined, with duration of musculoskeletal disorders 1-3 years
(Tab 1). The comparison of the location of the median
line of the tongue (photos) with the position of the spine
(X-ray) in different departments - cervical, thoracic, and
lumbar, was also performed.

Table 1
Dispersion of patients regarding to their age and duration of the
disease
Duration
N of patients of the disease
Age (years)
n =56 % 1 2 3
11 11 19.64 4 7 0
12 11 19.64 4 6 1
13 15 26.74 3 7 5
14 19 33.98 1 9 9

Results and discussion

According to the obtained data, in can be stated that
the largest number of patients were children with duration
of the disease for 2 years — 29 patients (51.80%), for 1
year -12 patients (21.42%), 3 years - 15 patients
(26.78%).

In the group with 1year duration of the disease,
25,02% patients had the disrupted median line of the
tongue. In the group with 2 years of duration of the dis-
ease, 65,52% participants had the deviation of the me-
dian line of the tongue. In the group with 3 years of dura-
tion of the disease, 86.66% of patients had the deviation
of the median line of the tongue (Tab. 2).

Table 2
Dispersion of the patients with the central line of the tongue
deviation
) N of patients with the cen-
Duration tral line of the tongue de-
of the disease N of patients viation
(years)
n %
1 12 3 25.02
2 29 19 65.52
3 15 13 86.66

The curvature of the spine in the cervical region cor-
responded to the bend of the median line of the tongue in
the tip region, the bend of the spine in the thoracic region
corresponded to the bend of the median line of the
tongue in the middle part, the bend of the spine in the
lumbar region corresponded to the bend of the medianl
line of the tongue in the root area (Fig.1,2,3, 4).
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Fig. 1. Patient N., 11 years. Deviation of the middle line of the tongue in the tip corresponds to the curvature
of the vertebral column in the cervical region.

Fig. 2. Patient M., 12 years. Distortion of the middle line of the tongue in the middle portion corresponds to the distortion
of the spine in the thoracic region.

Fig. 3. Patient K., 10 years. Distortion of the middle line of the tongue in its upper third area corresponds to the distortion
of the spine in the lumbar region.
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Fig. 4. Patient Y., 11 years. S-shaped distortion of the middle line of the tongue corresponds to the diagnosis:
idiopathic S-shaped right-side thoracic, left-sided lumbar scoliosis of the second degree.

Conclusions

Observation data give us the right to conclude that
dentists can suspect the presence of spinal deformation
without general examination and X-ray examination in
patients with the disease duration period of at least 2-3
years during the preventive examination of children and
adolescents.

This research allows us to recommend paying atten-
tion not only to the size, color, state of the papillae of the
tongue, but also to the position of the middle line, whose
distortion may indicate the deviation of the vertebral col-
umn in different portions.

This study suggests further elucidation of the mecha-
nism of influence of the vertebral column condition and
skeletal muscles influence on the muscles of the maxillo-
facial area, which are involved in the formation of occlu-
sion and function of oral cavity organs.
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SUSCEPTIBILITY OF PLANKTONIC AND FILM FORMS OF CANDIDA GLABRATA
AND CANDIDA ALBICANS TO CATIONIC SURFACTANT ANTISEPTICS
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Locnigutn qyTmsicTb nnaHKToHHUX i rsiBkosux ¢opm C. albicans ta C. glabrata A0 aHTUCENTUKIB HA OCHOBI KaTiOHHNX
r10BEPXHEBO-aKTUBHMX peqoBuH (TAP). Matepianm Ta metoan AocnifxerHs. O6EKTOM AOC/MKEHHS cTamm 20 KITiHIYHNX
wramis C. albicans ta 15 C. glabrata, BuaineHnx Big XBopux XipypridHmx BigaineHs. YyTamBicTb n1aHKTOHHUX @opM [OC-
JIKYBaHVX LUTaMiB MIKDOOPraHiamMiB 0 aHTUCENTUYHMUX 3aC06iB BMBYaIN 3@ [OMOMOIOK0 KiflbKiICHOro MakpoMeToay no-
ABIVIHNX CEPIViHNX PO3BEAEHb Y PIAKOMY MOXUBHOMY cepenosuiyi Cabypo. bior/iiBKoyTBOPIOWOHi BAACTUBOCTI AOCITIKY-
BaHUX KJIHIYHUX LWTaMiB BU3Ha4asn 3a [OroMoror criektpogotomeTpmdHoro metogy 3a G.D. Christensen (MtP-test).
BB aHTucenTukiB Ha riiBkosi ¢popmm Candida Spp. BU3Ha4Ya/m LU/ISIXOM BIATBOPEHHS GIOM/IBOK 3@ BULLUEOMMCAHOK
METOAMKOK 3 [OAABAHHSIM Cy6OaKTEPIOCTATUHHIX KOHLIEHTPALIM aHTUCENTUKIB. B AOC/IKEHHI BUKOPUCTOBYBAIIN aHTH-
cenTuku Ha ocHoBi kaTioHHux AP xnoprexkcuanHy 6irntokoHar 0,05 (XnoprekcuamH-KP, BupobHuyTea MAT «Ximpapm3a-
Bog «YepBoHa 3ipka», M. XapkiB, YkpaiHa (XI')) Ta aekamerokcuH 0,2 ([ekacaH, BupobHuyTea TOB «IOpig-®apm», M.
Kuis, Ykpaiqa ([JKM)). Pe3ynbtatu. 3a pe3ysibTataMu AOC/IAKEHb BCTAHOB/IEHO HWKYY HyT/MBICTb wramis C. glabrata Ao
XI, y nopiBHsHHI 3 Yytmsictio wramis C. albicans. opsa 3 ymm, aktuBHICTb KM 1oA0 AOCHIAKYBaHNX MPEACTaBHUKIB
Candida spp. A0CTOBipHO He Bigpi3Hanace. KniHiyri wramm C. glabrata Bussuamcs 6inbw Yytsumm 40 KM nopiBHSHO
3 ix yymmsictio 4o XI. LLitamu C. albicans rposiBuniv CepeaHi nyiiBKoyTBOPIOOYI BacTuBOCTI, B Tou Yac sk C. glabrata —
BUCOKI, [OCTIiKYBaHi aHTUCENTUKM Ha OCHOBI KaTioHHuX [TAP BO/IOAIM B OAHAKOBIY Mipi MOTY)KHOK aKTUBHICTIO LLOAO
M/1iBKOYTBOPEHHS K/iHIYHMX WwTamis Candida spp. BUCHOBKy. AHTUCENTUKMN Ha OCHOBI KaTioHHux [TAP (XI” ta KM) Bosno-
Ait0Tb POTUrpUOKOBOIO aKTUBHICTIO LYOAO MIaHKTOHHUX I r/liBKkoBux ¢opm kniHidHnx wramis C. albicans ta C. glabrata.

Knrouyosi cnoBa: Candida, kaTioHHi NOBEPXHEBO-aKTUBHI PEYOBUHW, YyTNMBICTb, BionniBku

The aim of the study was to investigate the sensitivity of planktonic and film forms of C. albicans and C. glabrata to cati-
onic surfactant antiseptics. Materials and methods. The study was based on investigating 20 clinical strains of C. albicans
and 15 C. glabrata isolated from surgical inpatientsto. The sensitivity of planktonic forms of investigated strains to anti-
septic agents was quantitatively evaluated by two-fold serial dilutions (macrodilution) in Sabouraud liquid nutrient me-
dium. Biofilm-forming properties of clinical strains C. albicans and C. glabrata were assessed by using the Christensen’s
spectrophotometric method (MtP-test "microtiter plate test”). The influence of the antiseptics on C. albicans and C.
glabrata film forms was assessed by the reproduction of the biofilms according to the above-described procedure with
adding antiseptics in sub-bacteriostatic concentrations and the subsequent spectrophotometric ODU assessment. In the
study we used antiseptics based on cationic surfactants, chlorhexidine digluconate 0.05 (Chlorhexidine-KR, manufactured
by PJSC "Khimfarmzavod “Chervona zirka", Kharkiv, Ukraine (CHH)) and decamethoxin 0.2 (Decasan, produced by Yu-
ria-Farm LLC ", Kyiv, Ukraine (DCM)). Results. According to the research results, lower sensitivity of C. glabrata strains to
CHH was found, compared to the sensitivity of C. albicans strains. In addition, the activity of DCM in the investigated
representatives of Candida spp. did not differ significantly. Clinical strains of C. glabrata were more susceptible to DCM
compared to their susceptibility to CHH. C. albicans strains showed medium film-forming properties, while C. glabrata -
high. The investigated cationic surfactant antiseptics possessed the same degree of activity on the film-forming proper-
ties of clinical strains of Candida spp. Conclusions. Cationic surfactant antiseptics (CHH and DCM) possess antifungal
activity against planktonic and film forms of C. albicans and C. glabrata.

Key words: Candida, cationic surfactant antiseptics, sensitivity, biofilm.

Introduction known to be an inseparable component of human micro-

Yeast-like fungi that belong to the genus Candida are biota. However, immune deficiency conditions or / and
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of candida glabrata and candida albicans to cationic surfactant antiseptics. // The Medical and ecological problems. - 2019. - Vol 23, Ne
1-2. - P.26-29.
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impaired homeostasis can contribute to the development
of candidiases [1].

According to the relevant literature, until the beginning
of the 21st century yeast fungi caused about 3% of post-
operative infectious complications [2]. Lately, however,
Candida spp. has been reported to as a rapidly growing
cause of infectious post-operative complications. Fungal
infections have been found out to result in high mortality
rate, which sometimes reaches the rates of deaths due to
tuberculosis and malaria [3]. Fungi of the genus Candida
rank the sixth place among the main nosocomial patho-
gens and the fourth place among the dominant causative
agents of nosocomial bacteria. This is due to the decline
in community immunity among the population, alterations
in the biological properties of pathogens and the rapid
development of microbial resistance to antimicrobial
agents [2, 4]. In order to improve the situation it is of
great importance to reconsider and update existing
treatment standards.

In the past, C. albicans was known as the most
prevalent species of Candida spp. throughout the world
and described as a causative agent of about two thirds of
all cases of invasive candidiasis [5]. However, today
there are some changes within the spectrum of etiologi-
cal factors of candidiasis infection that indicate a growing
shift towards the so-called non-albicans species (C.
glabrata, C. krusei, C. tropicalis) [5-7].

While C. albicans, C. krusei, C. tropicalis are geneti-
cally related, C. glabrata does not have a close phyloge-
netic relationship with other members of the genus. This
determines the existence of significant differences in their
morphology, pathogenicity factors, sensitivity to medica-
tions and thus the pathogenesis of mycoses caused by
this causative agent [8]. This requires a comprehensive
in-depth study of the biological properties of Candida
spp. within the boundaries of the genus and the search
for medicines that would have the same equal antifungal
effect on different representatives of the genus.

The aim

of the study was to investigate the sensitivity of plank-
tonic and film forms of C. albicans and C. glabrata to
cationic surfactant antiseptics.

Materials and methods

The study was based on investigating 20 clinical
strains of C. albicans and 15 C. glabrata isolated from
surgical inpatients staying at M. Sklifosovskiy Poltava
Regional Clinical Hospital and M. Pyrogov Vinnytsia Re-
gional Clinical Hospital. The research has been carried
out according to Helsinki Declaration on the ethical prin-
ciples for medical research involving human subjects and
approved by the Bioethics Committee of M. Pyrogov Vin-
nytsia National Medical University and the Commission
on Ethical Issues and Bioethics of Ukrainian Medical
Stomatological Academy.

To investigate the microflora, the material was taken
from the surface of the infected surgical wound, followed
by cultivation on Sabouraud culture medium for 48 hours.
The final identification was carried out in accordance with
the standard methodology for morphological, tinctorial
and biochemical properties and by applying automatic
bacteriological analyzer Vitec - 2compact bioMérieux
(France).

The sensitivity of planktonic forms of investigated
strains to antiseptic agents was quantitatively evaluated
by two-fold serial dilutions (macrodilution) in Sabouraud
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liquid nutrient medium in accordance with the Order of
the Ministry of Public Health of Ukraine No. 167, April 5,
2007 "On Approval of Methodological Instructions on
"Assessment of Sensitivity of Microorganisms to Antibac-
terial Drugs "[9]. For this purpose, a microbial suspension
(inoculum) equivalent to 1.0 was prepared according to
the McFarland standards, and diluted 100-fold in a saline,
after that the microbial concentration obtained was
3x1010 CFU / cm®. Then, inoculums prepared ex tem-
pore and taken in a dose of 1.0 ml were applied into each
test tube with a two-fold dilution of antiseptic solution and
into one test tube containing 1.0 ml of nutrient broth
("negative" control). All test tubes with the exception of
"negative" control were incubated in the standard atmos-
phere at 35 ° C for a day. The "negative" control test tube
was kept at a temperature 4 ° C until the results were re-
corded.

Biofilm-forming properties of clinical strains C. albi-
cans and C. glabrata were assessed by using the Chris-
tensen’s spectrophotometric method (MtP-test “microtiter
plate test”). Biofilms were modelled in Sabouraud liquid
nutrient medium in wells of a sterile, flat-bottom 96-well
polystyrol tablet (Corning, USA) and stained with 1% so-
lution of crystalline violet. The properties of microorgan-
isms to form a biofilm were measured by absorbance of
the dye in units of optical density (ODU) using a spectro-
photometer with a wavelength of 570 nm. The ability of
microorganisms to form biofilms was evaluated as low
(ODU <0.120), average (ODU = 0.121-0.239) and high
(ODU > 0.240) [10].

The influence of the antiseptics on C. albicans and C.
glabrata film forms was assessed by the reproduction of
the biofilms according to the above-described procedure
with adding antiseptics in sub-bacteriostatic concentra-
tions and the subsequent spectrophotometric ODU as-
sessment.

In the study we used antiseptics based on cationic
surfactants, chlorhexidine digluconate 0.05 (Chlorhexi-
dine-KR, manufactured by PJSC “Khimfarmzavod “Cher-
vona zirka™, Kharkiv, Ukraine (CHH)) and decamethoxin
0.2 (Decasan, produced by Yuria-Farm LLC ", Kyiv,
Ukraine (DCM)).

The statistical analysis of the obtained findings was
performed by using the standard SPSS Statistics 23 and
Microsoft Excel 2010 software packages. We calculated
the arithmetic mean (M), the mean error of the arithmetic
mean (x m), and the criterion of the reliability of the dif-
ferences (p). The differences between the indicators
studied were evaluated according to Student's t-test.

Results and discussion

The obtained findings demonstrated that CHH and
DCM were found to produce varying antifungal effect on
investigated clinical strains of yeast fungi (Table 1). The
minimum inhibitory concentration (MIC) and the minimum
fungicidal concentration (MFcC) of CHH for C. glabrata
significantly exceeded the MIC and MFcC showed by
DCM for C. albicans in 1.6 times (p <0.05). This indicated
a lower sensitivity of C. glabrata strains to CHH when
compared with the C. albicans strain sensitivity. In addi-
tion, the activity of DCM against the investigated repre-
sentatives of Candida spp. did not differ significantly (p
<0.05). However, it should be noted that MFcC demon-
strated by DCM against clinical strains of C. glabrata
was 1.7 times lower than MFcC of CHH against the rele-
vant strain (p <0.05). This pointed out a significantly
higher sensitivity of C. glabrata to DCM than to CHH.
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Table 1

Susceptibility of Candida spp clinical strains to antiseptics, 10° mg/ml, Mtm

Microorganism N Chlorhexidine digluconate Decamethoxin
MIC MFcC MIC MFcC
C. albicans 20 3,02+1,48 4,39+2,18 3,51+1,75 5,55+3,38
C. glabrata 15 4,93+2,20* 7,29+3,87** 3,13+1,77 4,38+1,89§

Note:

* - the reliability of the difference between the chlorhexidine digluconate MIC values relative to C. glabrata and the chlor-

hexidine digluconate MIC values relative to C. albicans, p <0,05;

** - the reliability of the difference between the chlorhexidine MFcC digluconate values relative to C. glabrata to the MFTSC
values of chlorhexidine digluconate relative to C. albicans, p <0,05; §- the reliability of the difference between the decameth-
oxin MFcC values relative to C. glabrata and the chlorhexidine digluconate MFcC values relative to C. glabrata, p <0.05.

The study showed the representatives of the genus
Candida differed in their ability to biofilm formation (Fig.
1). The ability to absorb the dye by C. glabrata (0,251 +
0,04 ODU) exceeded the C. albicans values (0,203 +
0,05 ODU) in 1,2 times (p = 0,004), i.e. the clinical strains
of C. albicans demonstrated average film-forming proper-
ties, while those of C. glabrata strains were higher.

It should be noted that the cationic surfactants anti-
septics studied had a strong activity against the film for-

mation by Candida spp. clinical strains. CHH contributed
to a decrease in the optical density of the biofilms of the
investigated fungi species in 1,1 times (p = 0,001), com-
pared with their indices without the presence of the anti-
septics. Similarly, there was a decrease in the film-
forming properties by C. albicans and C. glabrata in the
presence of DCM in a 1.1 time and 1.3 times respec-
tively, compared with baseline (p = 0.001).

0.3
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s ODU . 0ODU in the presence of CHH
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C. glabrata (n=15)
# ODU in the presence of DCM

Fig. 1. Characteristics of biofilm-forming properties of Candida spp. clinical strains in the presence of antiseptics

(* - the reliability of the differences between the ODU value of C. glabrata biofilms
and the ODU value of C. albicans biofilms, p <0.001;
** - the reliability of the differences between the ODU value of C. albicans biofilms in the incidence of CHH and DCM
and the ODU values demonstrated by biofilms without antiseptics, p <0.001;
*** _ the reliability of the difference of the ODU value of the C. glabrata biofilms in the presence of CHH
and DCM to the index of ODU values demonstrated by biofilms without antiseptics , p <0.001).

The biofilm formation by C. albicans is known to start
by the microorganism adhesion to the artificial surface
with the subsequent production of the extracellular ma-
trix. Cells embedded into this matrix multiply, forming a
biofilm. In turn, the ability of C. glabrata to form a similar
extracellular matrix has not been experimentally proven.
Accordingly, the powerful film-forming properties of the
latter are genetically determined and associated with the
presence of a number of surface adhesins involved in the
process of biofilm formation. Recently, the genome of
representatives of the Candida species is being actively
studied, establishing a connection between their strains’
properties of biofiilm formation and the presence of
surperficial Epa6, Epa7 and other proteins [11].

Cationic surfactant antiseptics used in the study have
been found out to reliably suppress the biofilm-forming
properties of both C. albicans clinical strains and C.
glabrata strains, which are different from C. albicans by
their biological properties. The mechanism of action of
the drugs of this group consists in the ability to change
the surface tension of the cell of the microorganism. It
impacts the surface structure of the cell and stimulates
the disruption of its osmotic balance, resulting in "osmotic
shock" and the death of the microorganism [12].

The obtained results point out the high efficacy of
cationic surfactant antiseptics on planktonic and film
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forms of Candida spp. clinical strains. The equally potent
anti-fungal action of CHH and DCM against both C. albi-
cans and C. glabrata strains makes the medicines stud-
ied appropriate in the treatment of candidiasis in view of
the significant differences in their antimycotic effects to
microbes within the genus.

Conclusions

Cationic surfactants antiseptics (CHH and DCM) pos-
sess antifungal activity against clinical strains of Candida
spp. Clinical strains of C. albicans demonstrate higher
susceptibility to CHH, compared with the clinical strains
of C. glabrata. In turn, DCM has a significantly higher
anti-fungal effect against C. glabrata, compared with
CHH. C. albicans clinical strains show average biofilm
properties, while C. glabrata strains have high biofilm-
forming properties. CHH and DCM significantly inhibit the
ability to form biofilms by clinical strains of Candida spp.
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ALEXITHYMIA IN HEALTHY PEOPLE AND ITS ROLE IN DEVELOPMENT
OF DIFFERENT DISORDERS
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Ukrainian Medical Stomatological Academy, Poltava, Ukraine

3HuKEHY 3AATHICTE ab0 YCKIGAHEHICTb YCHO BUC/IOBUTH, HA3BAaTH B/IACHI €MOLIIVIHI CTaHu abo MoYyTTS iHILMX JIH04€EV,
MPWIHATO Ha3nBaTH aneKCUTUMIED. B AaHMV Yac rnpoBoAsiTLCS AOC/IIKEHHS], B SKUX 3'ICOBYIOTb, Ui € a/IeKCUTUMIS Crie-
YnhidHOKO BIACTUBICTIO OCOBUCTOCTI ab0 XX BOHa MOXE rpU3BOANTU [0 MCUXOCOMaTUYHNX 3aXBOPIOBaHb, Oyayun ix npe-
AVKTOPOM. [lesiKi AOCTIIAHMKN BBAXKAarOTb, LYO a/lEKCUTUMISI cama 1o Cobi He € 3axXBOPIOBAHHSIM | SIBJISIE CO60I0 psA XapaK-
TEPUCTUK, BJIACTUBUX MEBHUM [HAMBIAAM. AJIEKCUTUMIS YiTKO BUPAXEHa B CK/1aal OCOBUCTOCTI nauieHTiB i3 cepLeBo-
CYANHHUMY 3aXBOPIOBaHHSIMU | SIBJISIE COBOKO OKpeMuii (PakTop B Uik CTPYKTYpI. B LifIOMy AOC/WDKEHHS MOKa3yroTk, YO
navieHTy 3 aZeKCUTUMIEIO TiNepHyT/INBI K A0 BHYTDILLHIX COMaTUYHMX HEMPUEMHUX BiAYYTTiB, TaK i 0 30BHILIHIX 60/1b0-
BUX CTUMYJIIB, MPOTE ONMCaTH BIAMIHHOCTI Pi3HUX BUAIB 6O/II0 Y HUX HE BUXOAUTL. AJIEKCUTUMIIO MOXHA PO3I/ISAaT SK
OAMH 3 NPeMopOiaHNX OCOOUCTICHUX PAaKTOPIB, LLO 3HWXKYIOTb KOMIEHCATOPHI MOXJ/IMBOCTI MCUXOJIOMYHOr0 3axucTy npu
JIHOLMAHOMY a/IKOro/1i3Mi. ANIEKCUTUMISI BUSIB/IEHa y 6araTbOX NaLieHTIB 3 HapKOMaHisiM1. 3aMicTb Toro, wob rpocTo 3si-
JIbHUTUCS Bif BOJIICHUX, HECTEPIHMX ab0 IHITIOHYUX MOYYTTIB, JIH0AM, SKIi 3/10BXKUBAIOTE XIMIYHUMU DEHOBUHAMY, MOXKYTb
BUKOPUCTOBYBATH iX A/15 yrpas/iHHS apeKkTamy, 0CO6/IMBO KON i apeKTy BUSB/ISETLCS BaXXKKO B/IOBUTH, PO3PI3HUTU |
Aarv iM Ha3By. Y To¥i e 4ac HEAOCTaTHbO BUBYEHI BIAMIHHOCTI B MPOSiBax aneKCcUTUMIT rpu aaKorosibHNX i HapKOTUYHNX
3a71eXKHOCTSIX, B TOMY YUC/I iT BI/INB HA PO3BUTOK 3a/1EKHOI MOBEAIHKY. BUBYEHHS anekcuTuMii € aKTyasibHUM uTaHHIM
CYY4acHOI rcuxiaTpii T@ HapKOJIOrii, OCKI/IbKM O3BOJIUTb 3aCTOCOBYBATH MEPCOHIGIKOBaHMV riaxia A0 NAaLIEHTa Ta BAOCKO-
HanTy CydacHi JikyBanbHO-peabinitalivini 3axoam.
KnroyoBi cnoBa: anekcutumis, adbekTuBHI po3nagu, nikyBaHHA NCMXiYHUX po3nafiB, NCUXOCOMATUYH 3aXBOPIOBAHHS,
NVKYBanbHO-peabunuTaLmniiHn 3axoau.

The reduced ability or difficulty to express verbally, to name one’s own emotional states or feelings of other people,
is commonly called alexithymia. Currently, studies are being conducted in which they ascertain whether alexithymia is a
specific property of a person or whether it can only predispose to psychosomatic diseases, being their predictor. Some
researchers believe that alexithymia itself is not a disease and is a series of characteristics characteristic of certain
individuals. Alexithymia is clearly expressed in the personality structure of patients with cardiovascular diseases and
represents a separate factor in this structure. In general, studies show that patients with alexithymia are hypersensitive
to both internal somatic unpleasant sensations and external pain stimuli, but they cannot describe the differences be-
tween different types of pain. Alexithymia can be considered as one of the premorbid personality factors that reduce the
compensatory psychological defense capabilities in lucid alcoholism. Alexithymia is found in many drug addicts. Instead
of simply getting rid of painful, intolerable, or overwhelming feelings, people who abuse chemicals can use them to
control affects, especially when these affects are hard to grasp, distinguish, and give them a name. At the same time,
the differences in the manifestations of alexithymia in alcohol and drug addiction, including its influence on the
development of addictive behavior, are not well understood. The study of alexithymia is a topical issue of modern
psychiatry and narcology, which allows us to apply a personified approach to the patient and to improve modern
therapeutic and rehabilitation measures.
Keywords: alexithymia, affective disorder, treatment of mental disorders, psychosomatic diseases, therapeutic and re-
habilitation measures.

The reduced ability or difficulty to express verbally, to commonly called alexithymia.
name one’s own emotional states or feelings is The first problem with alexithymia was identified by P.
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Sifneos. Further research in this area has been and is
being conducted very intensively, and today alexithymia
is one of the significant problems of neurology and
neuropsychology. Over the past two decades,
alexithymia problems have been widely and extensively
discussed in the medical literature. The main results of
these studies are discussed in the present review [21].

Currently, studies are being conducted in order to
ascertain whether alexithymia is a specific property of a
person or whether can only predispose to psychosomatic
diseases, being their predictor. Some researchers
believe that alexithymia itself is not a disease and is a
series of characteristics of certain individuals [22].

Currently, alexithymia is wunderstood as a
psychological characteristic  of an individual,
characterized by difficulty or complete inability of a
person to accurately describe their own emotional
experiences and understand the feelings of another
person, difficulties in determining differences between
feelings and bodily sensations, fixation on external
events to the detriment of internal experiences. Aleximics
are characterized by an endless description of physical
sensations, often without connection with a particular
disease. Neglect of one’s internal mental and physical
well-being is combined with a limited ability to regulate
the internal state. Internal sensations are described as
boredom, emptiness, fatigue, tension, arousal. The main
defect in the affect area of alexithymics is the inability to
differentiate emotions and sensations of unspecified
physiological disorder. There is also a feature such as
limited use of symbols, as evidenced by the poverty of
fantasy and imagination. In the alexithymical personality,
the listed features may appear equally or one of them
may prevail [3].

Recent progress in neuroimaging has provided
important information regarding emotional experience
and the presence of alexithymia. Hence, from the point of
view of social and affective processing, people with
alexithymia show lower reactivity in areas of the brain
associated with emotions. Many studies have reported
reduced activation in the limbic areas (for example, the
cingulate cortex, anterior insular part, the amygdala) and
the prefrontal cortex, when people with alexithymia try to
feel other people's feelings or outlive their own emotions,
compared to those with no alexithymia [14].

The results of studies using functional MRI show that
in patients with alexithymia, the activity of the left
dorsolateral prefrontal cortex, the dorsal part of the
bridge, the cerebellum is reduced, and in the pain matrix
- the left caudal front part of the cingulate. They also
showed increased activity in the zone of the Reil island
on the right and in the lower frontal gyrus. During the test
for recognition of emotions, there is a high activity in the
anterior part of the cingulate gyrus in people with a low
level of alexithymia and, on the contrary, low activity in
this area in people with a high level of alexithymia. The
relationship between alexithymia and the concentration of
neurotransmitters in the zone of the insula and the
anterior part of the cingulate gyrus is studied [15,16,19].

As for primitive emotional reactions, such as the
response to pain, people with alexithymia have increased
activity in areas of the brain that are involved in physical
sensation. Moreover, in difficult social situations, people
with alexithymia may not be able to use feelings to
behave accordingly. Thus, a defect in the development of
emotional nerve structures can lead to increased
sensitivity to bodily sensations and unhealthy behavior,
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which, in turn, can be a possible mechanism that links
alexithymia and psychosomatic disorders [17].

One can distinguish primary and secondary alexithy-
mia. Primary alexithymia is a constitutional feature of the
personality, and the secondary one is the result of disor-
ders of different pathogenesis (organic lesions of the cen-
tral nervous system, depression, some chronic diseases,
emotional-volitional disorders, etc.) [18].

Primary alexithymia is caused by defects in the for-
mation of the brain in the fetal development, the conse-
quences of postpartum trauma, postpartum complications
and has been observed since childhood. Secondary
alexithymia develops as a result of psychotrauma, but
more often on the background of lung neurological disor-
ders or minimal cerebral dysfunction. It can also be a
manifestation of latent depression, increased anxiety,
post-traumatic stress disorder, and the like. The devel-
opment of secondary alexithymia is also affected by im-
proper parenting (denying, controversial, hyperopia, hy-
popoiesis), the situation in the family. Secondary
alexithymia can be both a stable personality trait and a
temporary reaction to depression or anxiety [10].

From the standpoint of modern psychiatry, it is
considered that the primary allexity is practically not
subject to correction. Psychotherapy of secondary
alexithymia in most cases can be successful, but to
consolidate the positive results is desirable and
medication therapy. In relation to aleximics is conducted
psychotherapy, aimed at reducing the level of anxiety
and psycho-emotional stress. In addition, the use of
special techniques that help the patient learn to
recognize and describe the words of their emotions,
overcome the lack of emotional reactions, develop
intercostal relationships and the ability to include
imagination [6].

To explain the alexithymia syndrome and its role in
the formation of psychosomatic disorders, J. S. Nemiah
identifies two models of "denial" and "deficit". The model
of "denial" implies a global inhibition of affects. If the ne-
gation is regarded as a psychological defense, then theo-
retically it is possible to allow the reversibility of the pro-
tective process and the subsequent disappearance of the
alexithymia syndrome and somatic symptoms. In this
case, we can speak of "secondary alexithymia," that is, a
condition that is found in some patients who have suf-
fered severe injuries, and in patients with psychosomatic
diseases who, after psychotherapy, acquire feelings and
fantasies that were previously so amazingly absent.
However, as clinical experience shows, in many patients
with psychosomatic disorders, alexithymic manifestations
are irreversible, despite the long, intensive and skillful
deep psychotherapy. Such patients remain totally inca-
pable of affect and fantasy. For them, the deficit model
seems more acceptable. In accordance with this point of
view, there is no inhibition, but the absence of functions
and the underlying mental apparatus. In the deficit model,
emphasis is placed on the disorder of instinct, which, by-
passing mental processing due to its reduced ability to
symbolize instinctive needs and fantasize, directly affects
somatic with adverse consequences [4].

Specific interpersonal problems are associated with
alexithymia, especially the problem of cold, distanced or
aggressive behavior in society, typical of some patients
with alexithymia, inability to build relationships with loved
ones, inability to make friends, inability to empathy, emo-
tional intimacy. Helicophobia (fear of being ridiculed by
other people) and the level of emotional intelligence are
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also closely associated with alexithymia, but researchers
studying this connection come to the conclusion that
these conditions are not combined [5].

At the same time, it was found that alexithymia is not
associated the disrupted ability of cognitive empathy in
the form of a change of position when performing cogni-
tive activity, suggesting a communicative orientation on
another person. When performing the cognitive task of
defining concepts, taking into account the position of an-
other person, subjects with high alexithymia scores
showed the ability to take this position into account, not
differing from the abilities of the subjects without signs of
pronounced alexithymia. Thus, alexithymia is associated
with impaired ability to decentration only during the proc-
essing of emotional stimuli. There is a lack of ability to
understand the feelings of others, empathize with them
and respond differentially to their emotional states. At the
same time, such a parameter of alexithymia as “poverty
of fantasy” is positively connected with the willingness to
“get involved in the problems of others”, which can be
interpreted as evidence of the desire to compensate for
the poverty of one’s own inner life by intensive participa-
tion in the problems of other people [8].

We revealed a statistically greater severity of
alexithymia in boys compared with girls. This psychologi-
cal information is explained, firstly, by some gender char-
acteristics (greater emotional sensitivity and psychologi-
cal flexibility of girls, their tendency toward emotional
identification, sincere sympathy, less hostility and greater
emotional variation); secondly, with indisputable specific-
ity of the education of boys in society. The existing
stereotype of upbringing "male" behavior eliminates the
orientation towards feelings and is aimed at forming a
strong personal and social position. In this case, inflexi-
ble, schematized mechanisms of behavior are formed,
which are accompanied by socially approved aggres-
siveness, which contributes to the accumulation of
alexithymic manifestations.

The relationship between the severity of alexithymia
and the level of education in the absence of health disor-
ders has been proven. The highest rates of alexithymia
are characteristic of subjects with a low level of educa-
tion. This psychological information corresponds to the
logic of the study. The presence of a high level of educa-
tion is due to greater erudition, cognitive activity, an un-
derstanding of the versatility of the world, the ability to
respond flexibly to its changes and readiness for tolerant
interaction. Education also implies mastering the most
constructive patterns of behavior and the ability to
choose from them the most appropriate situation and the
emotional state of the communication partner. The ob-
tained psychological information indicates the need to
pay special attention to persons with a low level of edu-
cation in the aspect of accumulating alexithymic traits as
needing special psychological support technologies [1].

As a result of modern research, it has also been es-
tablished that alexithymia is clearly expressed in the per-
sonality structure of patients with cardiovascular diseases
and is a separate factor in this structure. Alexithymia
takes part in the formation of a specific life activity: ex-
cessive concentration on the performance of professional
duties, the constant desire to achieve success and the
need for recognition creates the basis for common emo-
tional incompetence, inability to build constructive em-
pathic relationships with the world. The rhythm of life of
such patients leaves no time for emotional manifesta-
tions, and they are subject to repression. This displace-
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ment of emotions and serves as the basis for the forma-
tion of somatic disease, which is accompanied by ignor-
ing the painful symptoms. The presence of the disease is
perceived by the patient as an obstacle to the implemen-
tation of professional activities. Pronounced disorders
lead to the need to distinguish between emotional and
physiological manifestations, but this is hampered by
pronounced alexithymia [2].

Studies in the field of algology are of particular rele-
vance: the specificity of sensations in patients with pain
syndromes of various etiologies has been revealed, the
level of alexithymicity in those who complain of pain is
studied. In general, studies show that patients with
alexithymia are hypersensitive to both internal somatic
unpleasant sensations and external pain stimuli, but they
cannot describe the differences between different types
of pain. Questionnaires for studying the nature and inten-
sity of pain do not always help, because patients often do
not understand the meanings of the words suggested in
the questionnaires [20].

Based on the results of psychometric studies, we can
conclude that alexithymia cannot be considered, as a
number of authors consider, only as a predictor or a sign
of personality psychosomatisation, since it is clearly de-
tected in practically healthy individuals of different age
groups. The relatively constant detection rate of
alexithymia in individuals of different age groups, as well
as its association with a number of indicators of the emo-
tional-personal sphere, suggest that most likely alexithy-
mia can be considered as one of the components of the
integral personality characteristic. The evidence of the
consistency of this assumption is the data on the age
characteristics of the nature of the correlation of
alexithymia with anxiety and depression, as well as its
relationship with indicators such as intraversion, emo-
tionally unstable and external personality types [11].

Alexithymia can be considered as one of the premor-
bid personality factors that reduce the compensatory
psychological defense capabilities in lucid alcoholism (in
the early stages of alcohol dependence) and complicate
the structure of alcohol anosognosia in patients (in the
later stages of the disease) due to its components, such
as alcohol anozygnosis due to insufficient awareness and
due to an alcoholic decline in personality. “Secondary
alexithymia” is layered on the stable personality charac-
teristics described by the “congenital deficit” model,
which can be regarded as a risk factor for the develop-
ment of alcohol dependence [12].

While conducting clinical work with victims of alcoholism,
Henry Crystal noted that some of his patients are unable to
differentiate their feelings (for example, they cannot distin-
guish anxiety from depression), are prone to somatisation of
affect and cannot express their feelings with words. All these
people, answering the question about their condition, cannot
identify various emotional states in themselves, for example,
tell them whether they are sick, tired or hungry, are experi-
encing sadness or anger. They may briefly display brilliant
mental abilities, but ultimately show that their reactions are
caused more by events and facts, but are almost unrelated
to emotions [7].

The lack of control in the emotional sphere leads to
the need to use external means that can affect the emo-
tional state, including to the use of psychoactive sub-
stances. Alexithymia is found in many drug addicts. The
high severity level of the alexithymic in the personality
structure of psychoactive drug users contributes to a de-
crease in their adaptive capacities and is one of the psy-
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chological factors for the development of the addiction
syndrome. Unhealthy, repetitive aspects of substance
use are attempts to work out painful affective states for
which words, memories, or other symbolic representa-
tions do not exist. Instead of simply getting rid of painful,
intolerable, or overwhelming feelings, people who abuse
chemicals can use them to control affects, especially
when these affects are hard to grasp, distinguish, and
give them a name [9].

Individuals with alexithymic traits are often character-
ized by a specific imbalance, in which emotions are
mainly manifested in the context of dependence, and not
in real life. If the context of addiction is saturated with
emotions, then reality, on the contrary, becomes emo-
tionally impoverished, in real social relations the intensity
of the emotional background decreases. This is espe-
cially noticeable when the attitude of others to the addict
changes in a negative way. His detachment begins to
perform a defensive reaction. Alexithymia is one of the
risk factors for addiction among young people. The rela-
tionship between alexithymia and addictions is found as a
result of the realization of various forms of addictive be-
havior, as well as the transformation of a person’s per-
sonality. At the same time, the specificity of alexithymia in
young people with non-chemical dependencies consists
in total self-isolation of a person from the surrounding
real world. The relationship of alexithymia with addictions
among young people is manifested in the lack of stability
of the emotional-volitional sphere, as well as a low level
of self-control [13].

Conclusions: Despite the fact that more and more
researchers are paying attention to the phenomenon of
alexithymia, there are still quite a few studies in the
literature on this phenomenon in different categories of
patients. Thus, the study of manifestations of alexithymia
is a topical issue of modern psychiatry, which will improve
existing rehab programs, enhance quality of life and
return patients to full social functioning.
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IHOOPMALUIA O11A ABTOPIB

3 METOI A0TPUMaHHS MKHApPOAHWX NpaBuSl 0chOPMIIEHHS, aBTOpaM PeEKOMEHAYETbCS 03HaloMuUTUCS 3 “EgnHUMM BuMmo-
ramu Ao Pykonucis ans biomeanyHux XKypHanis” Ha www.icmje.org.

Y AKOCTi HeBiA'EMHOI YaCcTUHKU Npouecy nybnikauii, aBTOpK, peLeH3eHTV | peaakTopy MOBUHHI NOBIAOMUTM Npo 6yAb-sKi
KOH(NIKTW iHTepeciB i HapaTh AeTanbHy iHPopMauio, nianucaswm dopmy 3assu npo Cnyxbosy ETuky Ta Hagicnaswm ii Ha aa-
pecy peaakuii XxypHany. ABTOpu pykonuciB 3060B’A3aHi NoBa)kaTh NpaBo NPMBATHOCTI NauieHTa. MNepea No4aTKOM AOCNIAXKEHHS
NauieHT NOBWMHEH 3amnoBHUTU i po3nucaTtucs y ¢opmi 3assu npo IHdopmosaHy 3roay. [Jo CTaTTi AOAAETLCA aKT eKCnepTHOI
KOMiCii Mpo BiACYTHICTb KOHiAEHLiMHOI iHchopMaLii Ta HanpaBfieHHs! YCTaHOBWU. B HanpaBneHHi 3acBifqyeTbCs, WO XOAHa Yac-
TWHa pykonucy He 6yna ony6nikoBaHa i He NPUNHATA A0 APYKY iHWWMM BUAAHHSIMU.

CraTTi Ny6nikyloTbCA YKpaiHCbKOK, POCIMCbKO abo aHrMiNcbKol MOBaMW. ABTOPCbKMIA OpPUriHan MoAaeTbca Yy ABOX
NPUMIPHUKaX, WO CKIaAalTbCs i3 OCHOBHOrO TekcTy (CTaTtTs — 15 cTopiHOK, ornsa — 20 CTOPIHOK, KOPOTKE MOBIAOMAEHHS — 7
CTOPIHOK); cnucky nitepatypu (cTaTTi — go 20, ornsiav — Ao 50, KopoTKi NOBiAOMAEHHS — Ao 15 mxepen); Tabnvub; intocTpauin
(He 6inblue 4); Ha3B PUCYHKIB; aHOTALN YKPaiHCbKOI, POCIMCHKOI Ta aHrMiNCbKoo MoBaMu (OpiEHTOBHO 250 chiiB), LIO MOBUHHI
MICTUTW OBrpYHTYBaHHS METU, MaTepianiB Ta MeTOAIB, pe3ynbTaTh AOCNIAKEHHS.

Ha nepuwiii cTopiHui 3a3HavaroTbes: Wwndp YAK; npisBulla aBTopiB, iHilianM, HAyKOBi CTyMeHi Ta 3BaHHS; HasBa CTaTTi; yCTa-
HOBW, A€ NpautoloTb aBTOpM, MICTO; KoYOoBI coBa — Big 5 Ao 10 ciiB abo cnoBoCnony4YeHb, WO pO3KpMBalOTb 3MICT cTaTTi. Ha3sa
CTaTTi POCii CbKOI, YKPAIHCHKOK Ta @HIMMIMCbKOI0 MOBaMM MOBMHHA 6TV CTUCIO | He nepeBulyBaT 120 cuMBoniB. Mia3arosnioBok €
MPUAHSATHUM. TEKCT CTaTTi NOBUHEH GYTW CTPYKTYPOBaHWUIM HAaCTyMHUM YMHOM: BCTYM, METa, MaTepian i METOAM, pe3ynbTaTh Ta BUCHO-
BOK. Ha OCTaHHiii CTOpiHUI TEeKCTy BfiacHOpYYHi MiAnNMcU BCiX aBTOpIiB: Mpi3BMLLE, iM'A Ta Mo-6aTbKOBi, MOLITOBa aapeca, HOMepU
TenedoHiB (Cny>x60BuiA, AOMaLLHIN), 3a AKMMU peaakLisa byae KOHTaKTyBaTu i3 aBTopaMu. ofaloum CTaTTio A0 peaakuii, aBTopy TUM
CaMUM NIATBEPIKYIOTb OpUriHanbHICTL poboTu. Lle o3Hadae, Wwo aBTopchbki NpaBa abo 6yab-aKi iHWI NpaBa BAACHOCTI TPETiX 0ci6 He
nopyLytoTbesl. MignMcamm aBTopy 3acBia4vytoTh, LU0 XO0AHa YacTiHa pyKonucy He 6yna ony6nikoBaHa i He MpPUIMHSTA A0 APYKY iHWMMM
BUAAHHSMUW. TEKCT APYKYETbCS LWPUPTOM He MeHwe 2,8 MM Ha 6inoMy nanepi yepe3 ABa iHTepBanu, Ha apkywax cdopmaTty A4
(210%x297 MM), nons 3 ycix 6okiB No 20 MM. KpiM ABOX pO3ApYKOBaHMX KOMiid, MaTtepian noTpibHO HaaaTy Ha KOMMAKT-AMCKY, TEKCT
cTaTTi noBuHeH 6yTn y dopmati Microsoft Word. J1aTuHCbKi TepMiHM, IHWOMOBHI Cli0Ba MOBUHHI 6yTW HaapyKoBaHi KypcuBOM. TilbKu
3arasibHOBXMBaHi CKOPOYEHHS] MOXYTb MOAABATUCA 6€3 MOSICHEHHS. CKOPOYEHHS! Y Ha3Bi CTaTTi HE € NMPUMHSTHUMK. BCi BEMMUMHM
NpMBOAATLCS B oAnHMLAX CI, oAHaK AOMYCTUMMUMM € I iHLLI 3aranbHOBXMBaHI NO3HaYeHHs Ta oamHuLi BuMiptoBaHHa (I, min., h, C, Da,
cal). ImocTpauii (pycyHku, doTorpacii) NMoBMHHI 6yTM MPOHYMepoBaHi. Has3Bu pUCYHKIB MOBWMHHI 6yTW HaapykoBaHi Ha OKpeMil
CTOpiHUi. MantoHKM MOBWHHI 6yTW BMKOHaHI 3 BMKOPUCTAHHSM iHCTPYMEHTIB, AOCTYNHUX Y TEKCTOBMX pedakTopax abo B Excel.
®oTorpadii NOBUHHI ByTN BUCOKOSIKICHUMW. TabnmLi po3MILLYIOTECS HA OKPEMMX apKyLuax, HyMepytoTbCs MOCIA0BHO, KOXKHA CTOpiHKa
CynpOBOAXKYETLCS KOPOTKWUM 3ar0fioBKOM. PUCYHKM € AONOBHEHHSAM [0 TEKCTY CTaTTi i He NOBWHHI NOBTOPIOBaTH iHOpMaLlii, noaaHoi y
pykonuci. Ha 3BOpOTi pUCYHKIB ONiBLEM CTaB/ATb iXHi MOPSAKOBI HOMEPM, 3a3HayaloTb MPI3BULLE MEPLUOr0 aBTOPa, CKOPOYEHY HasBy
cratTi. Cnmcok nitepaTypy 0DOPMIIOETLCS HA OKPEMUX CTOPiHKaX 6e3 ckopoyeHb. ABTOPM MOAAl0TLCS 3a abeTKoto, CcroyaTtky mpKepena
KUpUAMLELD, NOTIM NaTnHULE0. MocunaHHA y TeKCTi No3HaYaloTbCs undpamm y [KBagpaTHUX] Ay>Kkax. MNopsaok oopMaAeHHS CincKy
niTepaTypu: ans MoHorpadiit — MpiseuLLe, iHiljianm. HasBa kHUrn. Micue BWAQHHS: BMAABHWLTBO, PiK BUAaHHS. KinbKiCTb CTOpIHOK;
ans xypHanis — Mpi3suule, iHiLianu. Ha3sa cratTi. Ha3ga XypHany. ToM, HoMep. Pik: CTOpiHKK, Ha AKMUX BMILLEHO CTaTTIO.

OAHOoYacHO, aBTOPU HaAalTb MOBHMIA Mepekiaa TeKCTY, NIAPUCYHOUHMX MIAMNMUCIB | TabnMYHMX MaTepianiB aHrAiNCbKOM
MOBOIO. Y nepesiky BUKOPUCTaHOI JliTepaTypy NOCUIaHHS, HaBeAeHi KNpUNnUer, TPaHCTITEPYIOTLCS i3 3aCTOCYBaHHAM nporpa-
Mu “Trans 1.02" abo noaibHux nporpam.

Yci pykonucu XypHany peLeH30BaHi He3anexHuMy ekcrieptamu. lNpouenypa peueH3yBaHHS BK/OYAE NepeBipKy CTaTTi
MpOTSroM ABOX TVWXKHIB ABOMA crieLjanictamMmu, NpusHaYeHnMM pefakUiiHO pafoto. PyKOMUC i3 peLieHsielo HaACUIaeTbCs aBTopy
N9 BHECEHHS KOPEKTUB Nepes 0CTaTOYHWM MOAAHHSAM CTaTTi 0 peaaKuii XXypHany.

Micna ny6nikauii cTaTTi aBTOpU MNepefaloTb aBTOPCbKI MpaBa pedakuii xxypHany. Pegakuis 3anvwae 3a coboto npaso
3MiHIOBaTW i BUMPaBASATU PYKONWUC, OAHAK BHECEHI KOPEKTVBW He MOBMHHI 3MiHIOBaTW 3arasibHOro 3MiCTy Ta HayKOBOro 3Ha4yeHHs
CTaTTi.

3anyyaloum A0 AOCAHIMKEHHS NauieHTiB, aBTOPUM HECYTb BIiANOBIAANBHICTb 3@ BWKOHAHHA ETWYHUX CTaHAapTiB
lenbciHKcbKoi Aeknapauii 1975 i3 nonpaBkamu 2005 poky. PyKOnuc NOBMHEH MICTUTU HACTYMHWUI NyHKT: “Mu 3asBNsSiEMO, WO Mig
Yyac AOCNIMKEHHS npaBa nauieHTiB 6ynM BpaxoBaHi Yy BiAMOBIAHOCTI A0 BMMOr [efbCiHKCbKOI KOHBeHUii”. Mpu BUHUKHEHHI
CYMHIBIB LLOAO BIANOBIAHOCTI pyKOMMCy A0 BUMOr lenbCiHKCbKOI Aeknapauii, asTopn 6yayTb 3060B'a3aHi BiA3BiTYyBAaTUCS MpPO
CYMHIBHI acneKkTV JOChimKeHHS | 06rpyHTYBaTV MiACTaBu CBOro niaxoay.

SAKWO AOCNIMKEHHSI BUKOHYETbCS 6€3 3anyyeHHs nabopaToOpHUX TBApWH, PYKOMWUC MOBWMHEH MICTUTU HACTYMHWUIA MyHKT:
“Mu 3asBNSEMO, WO MW He MpPOBOAUMO AOCNiAXeHb Ha TBapuHax”. JOCnimKeHHs, SKi NpOBOAATLCA Ha TBApWHaX, MOBWHHI
BiabyBaTncA y BIiANOBIAHOCTI i3 BCTAHOBAEHWUMM IHCTUTYLIOHaIbHUMU HOPMaMK BUKOPUCTaHHS abopaTopHux TBapuH. Haykosui
NOBWHHI KepyBaTUCS MPUHLMNAMM FYMaHHOrO CTaBMEHHS 4O TBApWH, WO BUKOPUCTOBYIOTLCA B Aocnigax. HeobxigHo noaaTtu Ha-
CTYMHy iHcbopMaLito: BUA TBapWH, FEHETUYHWUI CTATyC: NiHis (3rigHO MpaBWA CTaHAAPTHOrO MO3HAYEHHS JiHii labopaTopHMX
TBapWH); KaTeropisi nabopaTopHUX TBApWH abo ix Mikpo6ionoriyHmMiA CTaTyc; Maca Ta BiK TBapyvH Ha NoYaTKy eKCMepUMEHTY; Ka-
paHTMH abo TpuBaniCTb Nepioay aknimMaTu3auii Nia Yac NnepeBe3eHHs TBapuH Ha BENWKI BiACTaHi; YTPMMaHHSA TBApWH Mg Yac ek-
cnepvMeHTy (MapaMeTpy MiKpoksiMaTy, TeMnepaTypa, BooricTb, 06'eM MOBITPS, CBIT/IOBUI PEXUM, TUM KAITKX, TN NIACTUIIKK).
ABTOpPM MOBWHHI MiATBEPAMTM BiAMOBIAHICTb HOPMATMBAM YTPUMAHHS Ta roAyBaHHS TBapuH (EBponeiicbka KOHBEHLiS MO 3aXuc-
Ty XpebTOoBMX TBapWH, LLO BUKOPUCTOBYIOTbCS 3 eKCnepuMeHTanbHow abo iHwowo MeTow. — Crpacbypr, 1986), HasBHICTb
cepTudikaTy SKOCTi, @ TaKOX NOBIAOMUTU AXepeno HabyTTa TBapuH. HeobxigHO onumcaTy BCi npoueaypu, SiKi BUKOHYIOTbCS Ha
TBapWHi, A03M Mpenaparis, WO BBOAWANCS, XipypriyHi BTpy4Y4aHHSa Ta iHWi Aji, @ TakoX BiAMITUTU BUKOPUCTAHHSA MpU LIbOMY
MeToaiB aHecTesii (amB. iHpopMauito npo MNpasa JlloanHu | TeapuHK).

Li npaBuia NowmMpoTLCS Ha BCi BUAW PYKOMMUCIB, Y TOMY YMCi CTaTTi, KOPOTKi AONOBIAI, KOMEeHTapi A0 KiHIYHUX BU-
npobyBaHb. Pykonuck, ki He BiAnoBiAaloTb UMM BUMOraM, 6yayTb NOBEpHEHI aBTopaM ANs KopekLii.
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