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EVALUATION OF THE ULTRASONOGRAPHIC SCALE IN THYROID CANCER RISK
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The purpose of the study was to compare the mainvkrultrasonographic (USG) scales (TIRADS by RusSRA
TIRADS, ATA recommendation and U classification)predicting of thyroid cancer. A retrospective s of patients' cards
for 2015-2016 has been carried out, which have nguhe an operating treatment for thyroid noduldseré was a significant
difference in the prevalence of thyroid cancer aghgatients with cystic and solid nodes, which wa4%l and 15.1%
respectively (2=21.082; p<0.001). A significant difference waaurid between the groups of patients with a detailed
preoperative USG (14.8% of cases of thyroid canaed) patients with incomplete USG (8.0% of casesanicer2=10.388;
p=0.002). Papillary microcarcinoma was found praly with the same frequency regardless of thie gi®ups on USG. The
TIRADS by Russ showed the highest statistical indisain predicting of thyroid cancer: specificit$8.6%, positive predictive
value - 40.0%, accuracy - 81.9%. While the ACR-TIRRABnd ATA recommendations had the highest sertgitiates of 79.2%
and 80.2%, and can be used as screening for thgaoicer.
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The paper is a fragment of the research work “Masragnt consideration of patients’ with surgical patigy of the
abdominal cavity, endocrine system, purulent tissiiseases, using modern technologies to impravéntimediate and long-
term results and prevent complications”, state sgition number 0115U000048.

The number of patients with thyroid nodules (TN)weell as the number of operations on thyroid
gland (TG), is steadily increasing [7], and therefthe problem of differential diagnosis of TN witie
aim of early detection of malignancy and indicasidar surgery remains actual. Despite the signitica
achievements in the field of diagnosis and use ighly informative imaging studies (elastography,
magnetic resonance imaging, computer and positnoisségon tomography), the percentage of benign
thyroid pathology among operated patients remaigis b 87.2-91.0% [1].

Nowadays, the basic methods of differential diaghoETN are ultrasonography (US) and fine-
needle aspiration biopsy (FNAB) with subsequentlogical examination [2]. US allows to evaluate
such parameters of TN as size, contents, echogenigirgin, vascularization, presence of fluidyal
as pathological inclusions. However, often US cosidns are bulky, contain a lot of descriptive
information, which makes it difficult to interprahd compare.

For the first time, the group of authors from Clué#lected and classified data on US of the thyroid
gland [3], offering a system with the abbreviatiiRADS (Thyroid Image Reporting and Data System),
aimed to stratify TN in the risk of thyroid cancand to conduct a more effective selection of pésidor
FNAB. Subsequently, TIRADS modifications were igwoed by a group of researchers from Korea [4]
and France [5]. The last, TIRADS by Russ (2011yaies the most popular today, although in 2017 the
American College of Radiologists (ACR) publishethadified version with abbreviation - ACR TIRADS
[6]. Regardless of this, the American Thyroid Asation (ATA) and the British Thyroid Association
(BTA) have proposed alternative scales for ultragpaphic evaluation of thyroid nodes: ATA
recommendation [2] and U classification [8] resjwedy.

Principles for the classification by the appliedlss are similar and based on the analysis of the
US pattern of the TNs with the detection of risktéas of thyroid cancer.

The purposeof our study was to compare the main modern wtragraphic scales (TIRADS by
Russ, ACR-TIRADS, ATA recommendation and U classifion) in predicting the risk of thyroid cancer.

Material and methods. A retrospective (2015-2016) analysis of patientédadvas conducted.
All the patients underwent surgical treatment fadsTin Lviv Regional Clinical Hospital surgical
departmeni\e 3. In addition to general data (patient's agegerier, history of TN), other parameters of
thyroid status (TSH, T3, T4, thyroglobulin, antilbesl against thyroglobulin and peroxidase antigen)
were studied. US determined the number of thyroides, the size of the solitary or dominant node, th
presence of the fluid component, lymphadenopathy ather results. Cytological examination after
FNAB, the extent of surgery, intraoperative (frozsattion) and the final histological verificatiohthe
diagnosis were studied.

Performing stratification of thyroid cancer riskcacding to following scales (TIRADS by Russ,
ACR-TIRADS, ATA recommendation and U classificafipthe data of preoperative US was evaluated
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for the of risk factors presence: hypoechogenigitggular margins, presence of calcifications aisions
beyond thyroid gland, enlarged regional lymph nodds. A combination of factors corresponded to
respective degree of risk according to selectetesc&or example, the hypoechoic tissue nodulé®f t
TG with microcalcifications (2 risk factors) willebclassified as TIRADS 4b, U 4, ACR-TIRADS 4 and
moderate risk according to ATA recommendation. ©b&ained data for each scale were analysed and
compared their diagnostic capabilities in predigtihyroid cancer. Sensitivity, specificity, poséiand
negative predictive value and accuracy of the ntethere determined.

The calculation of the obtained results was peréatrasing SPSS 11.5 for Windows statistical
software. Relative data comparison we ugeigst for t-test was used to compare parametri. dat

Results of the study and their discussionOur study involved 1033 patients, who underwent
surgery because of TNs, which were detected onTd& study did not include patients who had no TNs
on US (diffuse toxic goiter, Hashimoto’s thyroiditietc.). The average patient’s age was 49.2+%khdsy
the prevalence of women was 926 (89.6%). 127 (1p@&#%es of thyroid cancer were diagnosed among
all patients. The average size of the solitaryanithant (largest or suspected for malignancy) redul
case of multinodular goiter was 31.6+14.4 mm inegah Cystic changes (fluid component exceeded
10% of its volume on US) were defined in 271 (26)2fatients. A significant difference in the
prevalence of thyroid cancer among patients witsticyand solid thyroid nodules was detected: 4.4%
and 15.1% respectively¥21.082; p<0.001).

The duration of the anamnesis varied widely withitiedian of 24 months (quartile swing - from
4 to 60 months). The level of TSH and other marlkérdyroid status did not differ significantly the
groups of patients distributed by age, sex, anghtesence of pathological inclusions.

The results of every patient's US were ranked aaogrto selected scales and assigned an
appropriate grade of thyroid cancer risk. A siguifit part of the records - 386 (37.4%) — was niat tabbe
stratified because of the lack of information on; Wi&refore, they were qualified as “unrated” greumol
were excluded in the further investigation. The a@img 647 patients were classified according to US
findings and were stratified by following scale$iRADS by Russ, ATA recommendations, U classifiaatio
ACR-TIRADS. All the cases were randomly distributetb both groups ("unrated" and "classified"),ttha
was confirmed by similar characteristics: patieatle, sex, duration of anamnesis, etc. The dimensb
the nodule diameters in "unrated" and "classifigups were similar: 34.6:14.5 mm and 30.0+13.8 ({tnm
-4.62; p = 0.0014). There were similar histologfoalings in both groups, except thyroid canceal{T1).

Papillary microcarcinoma (PMC) is a papillary thgr@ancer less than 10 mm in diameter, which
was accidentally diagnosed, and was found in botlugs at almost the same frequency (3.1% and
2.9%). Only among cystic nodules, the incidencEMfC was lower - 1.8%.

Among the 647 patients of "classified" group, theidence of thyroid cancer was 14.8%, whereas
among 386 patients of "unrated" group with insigfit US interpretation, the percentage of cancer wa
8.0% §*=10.388; p=0.002).

Table 1
Histological findings in "classified" and "unrated" groups
Histology | coyioig goiter n (%)| Thyroid ad %) Thyraahcer n (9 9
Group Colloid goiter n (%)| Thyroid adenoman (%) Thyra@hcer n (%) PMC n (%
«Classified» (n=647) 393 (60.7%) 127 (19.6%) 968%). 19 (2.9%)
«Unrated» (n=386) 271 (70.3%) 75 (19.4%) 31 (8.0%) 12 (3.1%)

This significant statistical difference can be expéd by the fact that in "unrated" group the TNs
were larger than 30 mm more often, what persuadielagist to miss fully describe US, but surgeorswa
inclined to perform operation because of large sotle general, the "unrated" group contained adrigh
number of patients with benign thyroid pathologympared to the "classified" group, which again
emphasized the need for detailed description obMNJS for better evaluation of the cancer risk.

After analysis of the histological conclusions afdssified" group (647 patients), results were
stratified by following US scales (Tab. 2).

The following main regularities were noted. Premake of PMC varied between 2.5-3.8% among
different ultrasonographic scales groups, and diddepend on risk group. Colloid goiter was fourithw
a frequency of 60-70% in low risk subgroups by Btigated scales with a significant reduction in the
frequency (to 20%) in subgroups of moderate ant higk. The same patterns were observed for thyroid
adenoma: 20-25% in subgroups with low risk and eredese in the frequency to 10% in moderate and
high risk groups.
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And finally, the incidence of thyroid cancer clgaimhcreased in all the above-mentioned scales
from 3.3 to 70% in high risk subgroups.

Table 2
Analysis of histological findings in different US sales
TIRADS by Russ

Risk group 3 4a 4b 5
Histology (n=324) (n=210) (n=95) (n=10)
Colloid goiter 227 (70.1%) 123 (58.6%) 37 (39.0%) 2 (20%)
Thyroid adenoma 67 (20.7%) 42 (20.0%) 14 (14.7%) 1 (10%)
Thyroid cancer 19 (5.9%) 35 (16.7%) 35 (36.8%) 7 (70%)
PMC 9 (2.8%) 7 (3.3%) 3 (3.2%) -
Others 11 (3.4%) 11 (5.2%) 8 (8.4%) -

U Classification

Risk group 2 3 4 5
Histology (n=159) (n=346) (n=132) (n=10)
Colloid goiter 114 (71.7%) 227 (65.6%) 52 (39.4%) 2 (20%)
Thyroid adenoma 33 (20.8%) 73 (21.1%) 20 (15.2%) 1 (10%)
Thyroid cancer 6 (3.8%) 36 (10.4%) 47 (35.6%) 7 (70%)
PMC 4 (2.5%) 10 (2.9%) 5 (3.8%) -
Others 6 (3.8%) 9 (2.6%) 13 (9.8%) -

ATA recommendations
Histology Risk group Very low (n=9) Low (n=344) | Moderate (n=238] High (n=56)
Colloid goiter 7 (77.8%) 243 (70.6%) 126 (52.9%) 19 (34%)
Thyroid adenoma 2 (22.2%) 79 (23%) 46 (19.3%) 7 (12.5%)
Thyroid cancer - 19 (5.5%) 48 (20.2%) 29 (51.8%)
PMC - 10 (2.9%) 9 (3.8%) -
Others - 10 (2.9%) 17 (7.1%) 10 (1.8%)
ACR TIRADS

Risk group 2 3 4 5
Histology (n=90) (n=251) (n=285) (n=21)
Colloid goiter 71.1% 69.3% 53.0% 28.6%
Thyroid adenoma 22.2% 20.7% 18.2% 14.3%
Thyroid cancer 3.3% 7.2% 22.5% 57.1%
PMC 3.3% 3.6% 3.2% -
Others 4.4% 2.8% 6.0% -

|_|_| — groups of moderate and high cancer risk

For evaluation the effectiveness of each US scahgsgroups of the highest risk were selected on
each of the investigated scales: “4b” and “5” geafte TIRADS by Russ; “4” and “5” ACR-TIRADS
and U classification; as well as “the moderate” dndh-risk” scale for the ATA recommendation.

In order to predict thyroid cancer and differemidtom benign pathology, specificity, positive
predictive value and total accuracy were chosemgnstatistical parameters (Tab. 3).

The highest specificity of thyroid cancer predintivas found in the TIRADS by Russ and U
classification - 88.6% and 84.0% respectively. $semsing the positive predictive value, TIRADS by
Russ and U classification, showed higher resultsremothers - 40.0 and 38.0%. Also, these scales
showed the highest accuracy of the method: TIRARRbss - 81.9% and U classification - 79.9%. The
results can be explained by the fact that the ATRADS and ATA recommendations include more cases
of benign thyroid disease in subgroups of modei@teigh risk, so the percentage of thyroid canser i
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lower, and the specificity and accuracy of thyro#hcer prediction were lower compared to TIRADS by
Russ and U classification. On another hand, ACRADR and ATA recommendations scales showed
higher sensitivity and could be recommended assang for thyroid cancer.

Statistical parameters of ultrasonographic scalesiiprediction of thyroid cancer Tebies
Scale Paramete Sensitivity Specificity POSiti\(ZIE r:dictive Accuracy
TIRADS by Russ 43.8% 88.6% 40.0% 81.9%
U classification 56.3% 84.0% 38.0% 79.9%
ATA recommendation 80.2% 60.6% 26.2% 63.5%
ACR-TIRADS 79.2% 58.3% 24.8% 61.4%

Besides that TIRADS by Russ scale showed bettéiststal results in the prediction of thyroid
cancer, in our opinion, it is more convenient fomgtical use among the investigated scales as well.

i

1. The use of ultrasonographic stratification sdale prediction of thyroid cancer can improve the
patient's selection for surgical treatment, incesdise prevalence of thyroid cancer among operated
patients, and reduce the number of operationseoign pathology.

2. Papillary microcarcinoma of thyroid gland occtardomly with a frequency of 2.5%-3.8% among all
subgroups, and is not predictable by ultrasonogcegiales.

3. Thyroid cancer is significantly more common amaolid nodes than cystic, 15.1% and 4.4%,
respectively.

4. The TIRADS by Russ scale showed the highestifspisc(88.6%), positive predictive value (40.0%)
and accuracy (81.9%) for prediction of thyroid camand is the most convenient for use in practice.
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HOPIBHAJIBHA OHIHKA
YJIbTPACOHOTPAGIYHUX HIKAJI
B CTPATU®IKALII TPOIHO3Y PU3UKY

CPABHUTEJIBHASA OHEHKA
YJIBTPACOHOTPA®GHUYECKHUX IKAJI
B CTPATU®UKALIMU ITPOI'HO3A PUCKA PAKA

PAKY IIUTONOAIBHOI 3AJ1031 I TOBUIHOM JKEJE3BI
Kousomiiines B 1., Mapina B.H. , JlykaBeubkuii O.B., Konomuiines B.1., Mapuna B.H., JlykaBeuxuii A.B.,
Josrans FO.I1. Hosrans FO.I1.

lempro wmccnenoBanuss OBUIO  CPaBHEHWE OCHOBHBIX
M3BECTHBIX YibTpa3BykoBbix Iukan (TIRADS 3a Russ, ACR-
TIRADS, ATA recommendationu U classification) B
[POrHO3UPOBAHUM pPHUCKAa paka IuToBHAHON sxenessl (IDK).
IIpoBeneH pETPOCHIEKTUBHBIN aHAIN3 CTALMOHAPHBIX KapT
crauioHapHuX KapT mamientiB 3a 2015-2016 pp., ski naumentoB 3a 2015-2016rr., KOoTOpBIe OBUIM ONEPUPOBAHBI B
MepeHecar omepaliifHe JKyBaHHS 3 NPUBOLY BY3JIOBHX CBS3M C  y37d0oBeiMH  oOpaszoBanmsiMu LK.  OrmeueHo
ytBopenb 113, BinmideHo 3Ha4YHY PI3HMLIO Yy MOIIMPEHOCTI  3HAYMTENIbHYIO pa3HHUIly B pacrpoctpaHeHHocTd paka LIDK cpenun
paky I3 cepexn mnarieHTiB i3 KICTO3HUMH i COJIJHMMHM MAIMEHTOB C KUCTO3HBIMH W COJMAHBIMH Y3JIaMH, KOTOpas
Byslamy, ska ckinana 4,4% ta 15,1% signosigmo (> cocraBwia 4,4%mu 15,1%cootsercTBenno (2=21.082p<0,001).

81

Mertoro mocmiukeHHsT Oynao TOpPIBHSHHS OCHOBHUX
Binomux yierpacoHorpadiunux (YCI) mxan (TIRADS 3a
Russ, ACR-TIRADS, ATA recommendation ta U
classification)y nporno3yBaHHi pu3HKy paky LIHTOIOIiOHOT
sano3u  (LI3). TIpoBeneHO pPETPOCIICKTHBHUN — aHAIi3
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=21.082; p<0,001). BusBieHO CyTTEBY DpI3HHIFO MK BBIIBICHO  CYIIECTBEHHOE  pasiMuyde MEXKIy [PyIHIaMi
IpyNaMH Iali€HTiB i3 AeTanbHO0 nepeponepaniifHoro YCIT  HalMeHTOB ¢ AeTAIBHBIM IPeJONePalMOHHBIM YIbTPa3ByKOBBIM
(14,8% unazakie paky II[3) i maumienramn 3 HemoBHuM —wmcciemoBanwem (V3U) (14,8% cnyuae paka LK) wu
omicom YCI' (8,0% Bunaakie paxy: ¥?=10,388;p=0,002). naumentamu ¢ HenosHeM ormcanuem Y3U (8,0%ciyuaes paxa:
[Maminsipra  mikpokapuuHoma 13 3a pesymsraramu YCI'  %2=10,388, p=0,002). Tammmuispras MukpokapuuHoma 1113
3riIHO JIOCJI/DKYBaHMX IIKal 3ycTpivajacs IHPaKTHYHO 3  BCTpedaach IPAKTHYECKH C OJMHAKOBOM YacTOTOH HE3aBHCHUMO
OJIHAKOBOIO YaCTOTOIO HE3AJIXKHO BiI Tpym pu3uky. [llkama  oT rpymm pucka mo pesynsratam Y3U. Illkana TIRADS 3a Russ
TIRADS 3a Russmokazana HaliBUIII cepe]] JOCHIDKYBaHHX  IOKa3alia CaMble BBHICOKHE CTaTHCTUYCCKHE IIOKA3aTelid B
IIKaJ CTaTUCTHYHI NOKa3HWKM Yy BusBieHi paxy II3: mnpornosupoBammm paka IDK: crmemupmanocts - 88,6%,
creuudiunicte — 88,6%, NO3UTHBHE NPOTHOCTHYHE IIOJOXKHUTEIBbHOE MporHocruyeckoe 3nadenne -  40,0%,
3naueHHs — 40,0%,miarnocTnyny wiHHICTh MeTony — 81,9%. auarHocTideckyio LeHHocTh Merozna - 81,9%.B 1o ke Bpems
B roit uac sixk mkamn ACR-TIRADS i ATA recommendation mkanst ~ ACR-TIRADS u ATA recommendation
BOJIOJIUTA HAMBHUIMMHU TTOKa3HUKaMH 4yTiMBOCTI — 79.2%i NpOJEMOHCTPUPOBAIM  BBICOKHE  3HAYCHHS  OKa3aTelseilt
80.2%i MoxyTh OYTH BUKOPUCTaHI B SIKOCTI CKpHHIHTY paky — uyBcrButensHOCTH (79.2% u  80.2%) u wmoryr ObITh

13. HCIIONB30BaHBI B Ka4ecTBe CKpUHKHTa paka [TDK.
KuouoBi cjoBa: By3IM MIUTONOIIOHOI 3all03H, KioueBble cjIoBa:  y3ibl  LIMTOBUIHOM  JKeJe3bl,
yJabTpacoHorpadis, AiarHOCTHYHI LIKAIH. YJIBTPa3ByKOBOE UCCIICIOBAHKE, AUATHOCTHYECKUE IIIKAJIbL.
Crarrs nHaxiiuuia: 11.04.18. Peuensent Crapuenko L.I.
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JANHAMIKA MIKPOEKOJIOT'YHUX ITOKA3ZHUKIB CTATEBUX HIJIAXIB YV BATITHUX
3 3AIIAJIbHUMMU 3AXBOPIOBAHHSIMU PEINNPOJIYKTUBHOI CUCTEMHU

E-mail: microbiki@gmail.com

VY BariTHUX XIiHOK 3 3alalbHUMH 3aXBOPIOBAaHHSAMHU CTAaTEBUX NULIXIB BiOYBAaeThCS (OPMYBaHHS HATOJIOTIYHOTO
MiKpoOioIeHo3y 31 3MIHOIO CIIBBiAHOIIEHHS 0ONiratHoi Ta (haKyJIbTaTHBHOI YacTHH pe3HAeHTHOI Mikpodiopu. B poborti
NpoBeAeHa OI[IHKA CTPYKTYpH OakTepiaJbHHX acomialii Ta BHBUCHA JWHAMika 3MiH MDK aepoOHMM Ta aHaepoOHHM
KOMIOHEHTaMH MiKpoOioIieHo3y crareBUX LULIXiB y 98 BariTHHX JKIHOK 3 3amajbHHMH 3aXBOPIOBAHHSIMHU PEIPOLYKTHBHOL
CHCTeMH y pi3Hi mepioau BaritHocti. OfepikaHi AaHi CBiA4YaTh, UI0 MIKpOOIOLEHO3 CTATEBHX IULAXIB y XKIHOK 3 3alalbHUMH
3aXBOPIOBAaHHSAMHU y Pi3HI TEPMIiHH BariTHOCTI XapakTepHU3yeThCsl GOPMYBaHHIM OaKTepialbHUX KOMILUICKCIB Ta BiAPi3HAETHCS
PI3HOI0 YACTOTOK MATOJOTiYHKUX TNpPOsiBiB (aHaepoOHMIT BariHo3, acpoGHMII BariHiT, KaHANI03). Y KIHOK 3 3alalbHUMH
3aXBOPIOBAHHSAMHY CTaTEBHX IIUIIXIB B IIEPIIOMY Ta APYTOMY TPUMECTPi BariTHOCTI B CIIEKTPl MiKPOGUIOPH IiXBH 301IBIIYyETHCS
IMITOMa Bara eHTepobakTepiif, aepoOHHMX TPAMIIO3UTHUBHUX KOKIB, a TaKOX aHAepoOiB 3 IATOICHHHMH BJIAaCTUBOCTSMH. B
TPETbOMY TPHMECTPI BariTHOCTI B CTPYKTYpi MIKpoOHHX acomialiii peecTpyBaiach TCHACHIIS IO 3HIKEHHS PiBHS TPAH3UTOPHOI
(haxynpTaTHBHO-aepOOHOT MiKpO(IIOpH Ta 301IBIICHHS aHaepOoOiB.

KunrouoBi ciroBa: BaritHicTb, MikpogIIopa MiXBH, CTaTEBI IUIXH, 3aIlalbHi 3aXBOPIOBAHHSI.

OnHi€ero 3 BOXIUBUX MPOOJIEM CydacHOTO aKymepcTBa € 1H(MEKIHHI yCKIagHEeHHS Tepediry
BariTHOCTI Ta MONOTIB y *iHok [9,12]. ETiogoriyunnMu YMHHUKAMH iHQEKIIHHNX yCKIaIHEHb BariTHOCTI
HalvacTillle € NPEICTaBHUKM YMOBHO-TIATOreHHOI Mikpodiopu ((akynbTaTHBHO-aHaepOOHOT abo
oOuiraTHO-aHaepoOHOT). 31 cTaTeBUX MNUIAXIB BariTHUX IEPEBAKHO BHIUISIOTHCS MIKPOOPTaHi3MH
cimeiicts Enterobacteriaceaa Streptococcacea, menon udactotoro cradimokokn — Staphylococcus
Spp. [2,7].B ymoBax akTuBHOI mpodideparii ymoBHO-maToreHHoi mikpoguiopu (YIIM) Ha Tii 3HIKESHHS
IMYHOPEaKTHBHOCTI OpraHi3My MOXX€ BHHHMKATH 3alaJIbHUH mpolec. 3amnaieHHs CYHpOBOMKYETbCS
3MIHOIO EHIOKPHUHHOI (YHKIII SE€YHHMKIB, CTPYKTYPHUMH Ta (YHKIIOHAJHHUMH MOPYLIICHHIMH
SHIIOMETpiI Ta WOTO PEIENTOPHOrO amapara, IO MOXKE NPHU3BECTH M0 TEPEpPHBAHHSI BariTHOCTI.
Peamizauis indekuiiHOro 3ananeHHs BU3HAYAETHCS HE TUIBKM 3pOCTaHHAM PiBHS MiKpOOHOI KOJOHi3alii
CTaTeBUX IUJISIXiB, ajie 1 NPUCYTHICTIO (GaKTOPiB IMyHHOI CUCTEMH: IPUPOAHUX AHTUMIKPOOHUX MENTUAIB,
B ToMy uucm B-gedensumiB 1,4, iHriOIiTOpiB CEKPETOPHOI JICHKOIMTAPHOI MpOTeasH, JakTodepprHa,
mizormMa [5].

B HOpMI 110 Mipi mporpecyBaHHs BariTHOCTI 30UIBIIYETHCS PiBEHb KOJIOHI3AIll CTATEBUX NMUIAXIB
JAaKTOOAIMIIAMHA Ta 3HIDKYIOTHCS ITOKa3HUKH BHUCIBY TPaH3UTOPHOI YMOBHO-TIATOTEHHOI Mikpodopu
[1,8]. V BariTHHX i BIUIMBOM TOPMOHIB 301IBIIYETHCS CHHTES TIIKOT€HA B €IMiTeTialbHIX KIIITHHAX, [0
crpusie 30iBIICHHIO KiBKICHOTO PIBHA 3aXMCHOI MIKpOQUIOpH, Ui SIKOi TJIIKOTE€H € TOKUBHUM
cybcTpaToM. Y KIHOK 3 TTATOJIOTIYHAM ITepediroM BariTHOCTI 301UTBITYIOTHCS KUTBKICHI TTOKA3HUKH BUCIBY
MIKpOOPraHi3MiB, sIKi 3MaTHI mpoAyKyBatu Oionoriuni aktuBHi peuounu [6,10]. I1i peuoBHHE MOKYThH
CIPUYMHATH MATOJIOTi4HI 3MiHHM B OpraHax (peToriaueHTapHOI CUCTEMH, 30KpeMa IrpaTH 3Ha4Hy POJb B
po3BUTKY 3anansHoro npouecy. Oxpemi YII mikpooprani3aMu CHHTE3yIOTH (ocdominasy, sKi AiF0Th Ha
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