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AnarHosa npwn y3aosbiX 06pa3OBaHVIF|X LIJ,VITOBM,L'J,HOﬁ Xenesbl, N0O3TOMY Hanbosnblwasn 3¢¢eKTMBHOCTb AnarHocrtuye-
CKUX MeTOA0B 3aK/1lo4YaeTCA B UX KOMNNEKCHOM NMPUMEHEHUMN.
Kntouesble cnosa: yanosoﬁ 300, ANAarHoCTuUKa, WNUToBUOHAA Xese3a.

NODULAR GOITER: THE POSSIBILITIES OF MODERN DIAGNOSTIC METHODS (LITERATURE REVIEW)

Liulka O. M., Kovalyov O. P., Lyakhovskiy V. I., Nemchenko I. 1., Kizimenko O. O.

Abstract. There are many methods for investigating the thyroid gland pathology. None of them guarantee mis-
takes or false results at nodular goiter, especially before surgery. Thus, in 4-6% of patients malignant changes in
nodes are diagnosed only after surgery.

The aim of the work was to systematize the modern methods of nodal goiter investigation, to analyse the indica-
tions to their application and informative.

All methods of nodal goiter diagnosis were conditionally divided into three groups: methods for determining
the functional state of the thyroid gland, visualization methods and methods of morphological diagnosis. However,
the primary and obligatory research method remains the clinical examination of the patient with palpation of the
thyroid gland and neck. Auscultation of the trachea at the level of the thyroid gland has practical significance only in
cases of tracheal stenosis with dense goiter.

Among the laboratory methods of determining the thyroid gland functional state, the determination of the
basal secretion level of the thyroid stimulating hormone is extremely sensitive. Determination of thyroxine and
triiodothyronine levels is performed as for general fraction, and free fraction. For the diagnosis of the thyroid gland
functional changes, a thyroliberin test is used, which is positive for hypothyroidism and negative for hyperthyroidism.

In diffuse toxic goiter (DTG) and chronic autoimmune thyroiditis (Hashimoto, CATH) in the blood serum specific
antibodies to the thyroid gland are specified. At CATH elevated levels of antibodies to the thyroglobulin and
microsomal fraction are observed, at DTG — to receptors of thyroid stimulating hormone.

Among the methods of visualization, sonography is widely used. In addition to determination of the shape, size,
location of nodes during the study structural changes in tissues, especially their blood supply, can be determined.
The informativeness of the study is increased when conducting a pulsed spectral and energy doppler study. A spiral
computer or magnetic resonance imaging is also used.

Morphological studies hold a leading position in the diagnosis of nodal goiter. Thus, thin-needle aspiration
puncture biopsy under sonographic control with subsequent cytological examination of punctulus is obligatory. The
use of malignancy markers and wedge-shaped dehydration markers increases the informative nature of the method.

Histological examination is carried out both in the traditional classical way and in the frozen sections of tissues.
It can be complemented by immunohistochemical and morphometric methods of diagnosis.

Intraoperative laser autofluorescence spectroscopy also allows to establish the morphological structure of the
thyroid gland nodal formations.

Methods of nodular goiter diagnosis have a large variety. Each of them has certain disadvantages. This does not
allow to be guided by the results of only one of them in most cases. The most informative diagnostics is achieved
with their complex carrying out and interpretation of the results.
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Introduction. Infertility is a very complex interna-
tional problem that involves 15% of family couples
having unprotected sexual intercourse. Admittedly, a
number of factors can influence the birth rate. Approxi-
mately one third of infertility cases are associated with
male reproductive failure. Another third includes female
reproductive problems, and the last one — both male
and female factor and other unknown factors of infertil-
ity [1]. In spite of numerous evidences of general statis-
tics from all over the world they do not reflect examples
and specificities of separate countries and regions. In

the whole world there is no sufficiently accurate infor-
mation indicating the rate of male infertility [2].

An accurate definition of the whole volume of male
infertility is a kind of challenge. First of all, population
surveys focus on family couples in general and women,
in particular. It is indicative of a very specific population.
Specific information concerning the number of infertile
families is insufficient, and it can result in misrepresen-
tation of real data. Second, male infertility is not fairly
highlighted compared to the female one, especially in
countries with cultural differences and patriarchal struc-
ture, which can prevent obtaining accurate statistical
data and their processing. The third point is that male
infertility has never been defined as a disease resulting
in inadequate statistics. Demographic and clinical stud-
ies differ by their epidemiological definition of infertility.
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Certain clinical studies investigated infertility for many
years, while other clinical researches examined infertil-
ity within the period of five years [1].

Global evidence is indicative of the fact that the dis-
trubution of infertility due to male factor ranges within
20-70% and that the percentage of infertile men ranges
from 2-5% to 12% [3]. In 30% - 40% of cases there was
no factor found associated with male infertility, the
phenomenon being named idiopathic male infertility. A
said group includes men without anamnesis of fertility
and any negative consequences of endocrine, genetic
and biochemical laboratory examinations [4,5]. Most of
these idiopathic cases are likely to be of genetic origin
because, as we know, the number of genes that are in-
volved in human spermatogenesis is over 1 thousand.
At present, only a few genes which are implicated in
the process of testis formation, testis descent and sper-
matogenesis have acquired routine clinical application
[6,7].

Genetic disorders in case of infertility. Matzuk and
Lamb proposed to unite genetic disorders of male re-
productive system into 4 groups (table): chromosomal
(numeric/structural) anomalies and microdeletions of Y
chromosome, disorders of determination of sex/sexual
differentiation, disorders of hypothalamic-pituitary-go-
nadal regulation, disorders of producing and functioning
of sperm [8].

Men with a low number of spermatozoa can be pro-
vided with a possibility of fatherhood by means of in
vitro fertilization (IVF), intracytoplasmic spermatozoon
injection (ICSI) and selection of spermatozoa directly
from the testicles in case of azoospermia. Spermato-
zoa of infertile men possess a higher risk of aneuploidy,
structural chormosome abnormalities, DNA disorders
and the risk of transmission of genetic defects to off-
springs [9].

Chromosomal pathology is the leading reason of
spermatogenic failure. Microdeletions of the azoosper-
mia factor (AZF) regions of the Y chromosome are on
the second place of genetic disorders that lead to male
infertility. These two pathologies are the only commonly
known genetic causes of spermatogenic failure, whose
frequency increases with the severity of the spermato-
genic defect, reaching up to an overall 30.0% (15.0%
karyotype abnormalities and 15.0% of AZF microdele-
tions) in azoospermic men [10]. There is a great num-
ber of monogenic disorders that lead to male infertil-
ity, most of them being a part of group of disorders of
hypothalamic-pituitary-gonadal system. However the
most numerous group of pathologies concerns various
syndromes of pleiotropic gene action, that are related
to different disorders defining sex/sexual differentia-
tion, disorders of hypothalamic-pituitary-gonadal regu-
lation, and also disorders of producing and functioning
of sperm [11].

The review of 11 publications including 9766 infertile
men shows that frequency of chromosome abnormali-
ties is 5,8%, including 4,2% gonosome abnormalities
and 1,5% autosomal abnormalities. The frequency of
abnormalities from the data obtained from three sets of
newborn boys was 0,38% out from the general number
94 465, including 131 (0,14%) cases of gonosome abnor-
malities and 232 (0,25%) autosomal abnormalities [12].
Frequency of chromosome abnormalities increases with
aggravation of testicular failure severity. A patient with a

number of spermatozoa in ejaculate less then 5 millions
per ml is characterized by ten times as much frequency
(4%) of autosomal abnormalities as comapred to the
whole population. Men with non-obstructive azoosper-
mia possess a higher degree of the risk of gonosome
abnormalities [13].

Gonosome abnormalities (Klienfelter’s syndrome
(KS) and variant (47, XXY; 46, XY/47, XXY mosaicism). KS
is the most spread abnormality of the sex chromosome
abnormalities and associated with hypergonadotropic
hypogonadism and infertility [14]. An adult man with
KS is characterized by testicular hypoplasia and lack of
spermatozoa in seminal fluid. Testosterone level may
be normal or low, estradiol index is normal or high. In-
crease in estradiol results from over-expression of aro-
matase CYP19 [15]. Early hormonal therapy is recom-
mended for patients with KS to assure normal puberty
and prevent long-term consequences of hypogonadism.
Cryopreservation of ejaculated spermatozoa or testicu-
lar tissue should be offered to all young, postpubescent
KS men who are starting androgen replacement therapy
or being considered for it [14,16].

Microdeletions of Y chromosome. Male-related
genes including sex-determining region of Y-chromo-
some (SRY) and several spermatogenesis-related genes
are accumulated in Y chromosome. Every 5-10-th of
males presenting without sperm in the ejaculate carry
a deletion of the Y chromosome [17]. This deleted re-
gion includes the Azoospermia Factor (AZF) locus, lo-
cated in the Yq11, which is divided into four recurrently
deleted non-overlapping subregions - AZFa, AZFb, AZFc
and AZFd. Each of these regions contains one or a few
genes-candidates, mutations in which lead to disorders
of process of spermatogenesis. These regions have
several candidates for the factor. Thus, AZFa contains
USP9Y and DBY that encode an ubiquitin specific pro-
tease and a RNA-helicase, respectively; AZFb compris-
es several candidate genes such as RBMY encoding an
RAN-binding protein; and AZFc contains genes of DAZ
and CDY family [11].

In a research of 25 patients - 20% of all patients had
at least one microdeletion in more than one region of
AZF loci. Totally 17 microdeletions were observed with
one case showing up deletions in three AZF regions, and
4 cases having deletions in two AZF regions. The rate of
deletions was 42% for AZFc, 35% for AZFa and 23% for
AZFb [10].

Autosomal abnormalities. Genetic consulting should
be available for all family couples requiring treatment
of infertility due to autosomal disorder of karyotype in
either or both sexual partners. The most frequent auto-
somal karyotype abnormalities are: Robertson’s trans-
location, reciprocal translocation, paracentric inversion
[18]. These structural chromosomal abnormalities are
associated with a higher risk of occurance of aneuploidy
or unbalanced chromosomal complements of the fetus
[8,12].

Chromosomal abnormalities of spermatozoa. Exami-
nation of spermatozoa is needed to determine chromo-
somal abnormalities in men with normal or pathological
karyotype. Severe lesions of spermatogenesis and also
translocations lead to aneuploidy, and first of all aneu-
ploidy of the sex chromosome [12,19].

One more problem of genetic disorders is DNA frag-
mentation in spermatozoa. Men with oligozoospermia

ISSN 2077-4214. BicHuK npo6nem 6ionorii i meauumnHu — 2018 — Bun. 4, Tom 2 (147) 55



ornagn NiITEPATYPU

Table.
Classification of genetic disorders associated with male infertility

Disorders of determination of sex/sexual differ-
entiation:

o Pseudohermaphroditism (NR5A1)

o Sex reversal (50X9, SRY, NROB1)

o Syndrome of Denys-Drash WT1)

o Pseudovaginal perineoscrotal hypospadias
(SRDSA, SRD5A2)

e Cryptorchidism (HOXA10, INSL3, GREAT)

e Congenital bilateral absence of the vas deferens

Chromosomal (numeric/structural) anomalies and microdeletions of
Y chromosome:

Gonosome abnormalities

o (Klienfelter’s syndrome (KS) and variant (47, XXY; 46, XY/47, XXY
mosaicism)

o Mixed gonadal dysgenesis (45, X/46, XY)

o Structural anomalies of Y chromosome

o Translocations between Y chromosome and X/autosomes

e Man with karyotype 46, XX

Autosomal abnormalities (CFTR)
e Robertsonian translocations and reciprocal translocations o Syndrome of persistence of mullerian ducts
Inversions (AMN, AMNR)

o Partial duplications

e Mosaicism for trisomy of 21-st chromosome
e Marker chromosomes

Microdeletions of Y chromosome

Disorders of hypothalamic-pituitary-gonadal regulation:
o Hypogonadotrophic hypogonadism (GNRH, KAL, PC1, GNRHR, LEP,

Disorders of producing and functioning of sperm:
o Myotonic dystrophy (DMPK)

PCSK1) e Noonan szndrome (PTPN11)

o Defects of pituitary gland or gonadotropins (LHB, HESX1, LHX3, o Sickle cell anemia (HBB)

PROP1) o Kartagener syndrome (DNAII, DNAH5)

o Disorders of biosynthesis of steroid hormones (StAR, CYP21, TDD, e Primary ciliary dyskinesia (DNAII, DNAH5)
CYP17) e Fanconi anemia (FANCA)

o Disorders of metabolism of steroid hormones (SRD5, SRD5A)
o Disorders of action of steroid hormones (AR, E5R)

o Ataxia-teleangiectasia (ATM)

have a higher risk of DNA lesion in spermatozoa. This
tendency is directly connected with a lower ability to
natural fertilization and chance increase to preterm in-
terruption of pregnancy [8,20]. DNA fragmentation is
underevaluated in male infertility, but represents an ex-
tremely important parameter indicative of infertility and
potential outcome of assisted reproduction treatment.
Oxidative stress is the major cause of DNA fragmenta-
tion in male infertility but may be modifiable in many
cases [21,22,23]. Varicocele is one of frequent causes of
high levels of DNA damage in spermatozoa [22].

It is known, that the decreased activities of some
enzymes of the oxidoreductase system, e.g. superoxide
dismutase, are implicated in sperm DNA fragmentation
process [24,25,26].

Conclusions. All the professionals involved in the
field of andrology should be well familiar with the issues
of genetic abnormalities associated with infertility to
ensure correct medical tactics provided to family cou-
ples requiring it.
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HYONOBIME HENNIAAA AK PE3Y/IBTAT TEHETUMHUX NOPYLLUEHDb

Hukonaiuyk P. .

Pe3tome. PoboTa npuceaAYeHa aHani3y AOCTYMHMX aBTOPaM AOCAIAXKEHb FTeHETUYHUX NOPYLWeHb, WO BeayTb A0
4yosoBiYOro HenniaaA. BKasyeTbcA, WO 33 MiXKHAPOAHUMM AaHUMM GaKTOp Yonosivoro Hennigaa cArae 6aM3bKO
NONOBMHM Nap, WO 3BEPTAOTLCA 32 JOMNOMOTO B LLEHTPU SOMOMINKHUX PENPOAYKTUBHUX TEXHONOTIN. TPETUHY BU-
najiKis 4o0/10BiYOro HeNNiAAA CKNaAacE ianonaTMyHe Hennigas. Bigomo, Wwo B 6inblLOCTi BUNaAKis gaHoro 6esnnigan
NPUYMHOI MOXKYTb BYTU FreHETUYHI NOPYLUEHHSA, aAKe NOACbKUIN cCepMaToreHes KOHTPOMETLCA BinbLl Hix TUCA-
yelo reHiB. Ha AaHWIt MOMEHT TiIbKM AeKifNbKa 3 HUX BU3HAYAtOTbCA NPU PYTUHHOMY OBCTEXKEeHHI NaLieHTiB.

PO3rnsiHyTO NUTaHHA PO3NOAINY HA FPYNu OCHOBHMX NpUYMH 6e3nnifna Ta BKa3aHO OCHOBHI MaToorii, Wo BiAa-
HOCATbCA 40 KOMKHOI i3 HUX. BKa3yeTbcA Ha TOM $aKT, Lo Hanbinblw NowMpeHMM NaToNOTAMKW € aHOMAIT CTaTeBUX
XPOMOCOM, a came, cuHapom KnanHdenstepa Ta Mikpogeneuii Y xpomocomu. pyroto HalnowmpPeHiLow reHeTny-
HOIO MaTO/IOriE0 NPUMHATO BBAXKaTW ayTOCOMHI aHOManii (PobepTCOHOBCHKI Ta peLMnpPOKHi TpaHCNOKaLi, NapaleH-
TPWYHI iHBeEpCiT).

Ha niactasi npoBefeHOro aHanisy MOXKHa CKasaTy, L0 reHeTUYHi MexaHi3muM 3alimMatoTb 4OCUTb BUCOKUI Bia-
COTOK cepef, Y0/10BIiKiB i € HeEObXigHICTb BiNbll AeTaNbHOrO iX AOCAIAKEHHS Ta NPUAINEHHA yBarn aHApPoIoraMu Ta
reHeTMKamu, a ocobamnBo, y BUNaZKax i4MonaTMYHOro 4oa0Bi4oro Henigan.

KnouoBi cnoBa: 4os0oBiye HeNiAAs, FeHETUYHI NOPYLLEHHS, XPOMOCOMHI aHomanii, npuumnHn besnniggsa.

MYXCKOE BECN/I0AUE KAK PE3Y/IbTAT TEHETUYECKUX HAPYLLEHWIA

Hukonaiuyk P. M.

Pestome. PaboTa nocssliLeHa aHanM3y, AOCTYMHbIX aBTOPaM, UCCAEA0BaHUN reHETUYECKUX HapyleHWui, Be-
OYLWMX K MY>KCKOMY Becnnofmio. YKasblBaeTcsi, YTO N0 MeXAyHapoAHbIM AaHHbIM GaKTOp MyKCKoro becnioams
COCTaB/IfIeT OKOJIO MOIOBMHbI Nap, 06paLLatoLLMXCA 32 MOMOLLbIO B LEHTPbI BCMOMOraTe/bHbIX PernpoayKTUBHbIX
TexHonorui. TpeTb cay4aeB My»KCKoro becniogus coctasaseT uanonaTmyeckoe becnnoame. M3secTHo, Yto B 60/1b-
LUMHCTBE C/ly4YaeB MPUYMHOW MAMONATUYECKOro 6ecnaogms MoryT 6biTb reHeTUYeCKMe HapyLieHWs, BeAb YenoBe-
YecKuii cnepmaToreHes KOHTpoaupyetca 6osiee yem Tbicayeit reHoB. Celiuac TONbKO HECKOIbKO U3 HUX onpeaens-
toTCA Npu 0bblYHOM 06CNef0BaHUN NALMEHTOB.

PaccmoTpeHbl BOMNPOChI pacnpeseneHns Ha rpynnbl OCHOBHbIX NPUYMH Becniogms M OCHOBHblE MaToN0rUu,
OTHOCALLMECA K KaXKAO0MN M3 HUX. YKasbiBaeTcA TOT GaKT, YTo Hanmbosiee pacnpoCTpaHeHHbIMWU NaTONOTUAMMN ABNS-
OTCA aHOMaJIMM MOJIOBbLIX XPOMOCOM, @ UMEHHO, cMHApoM KnaliHbenstepa n MUKpogeneummn Y-xpomocombl. Bto-
POV pacnpoCTpaHEHHOW reHeTUYECKOM NaToNornelt MPUHATO CYNTATb ayTOCOMHble aHOManuu (PobepTcoHOBCKME U
pPeLMNPOKHbIe TPAHCNOKALMK, MAPALEHTPUYHbIE MHBEPCUN).

Ha ocHOBaHWMM NPOBEAEHHOrO aHaIM3a MOMKEM CAeNaTb BbIBOZ, YTO reHeTUYECKMEe MexaHM3Mbl becnaoana 3a-
HUMAIOT AOCTAaTOYHO BbICOKMI NPOLEHT CPean MYXKUMH 1 Ha3peBaeT HeobxoanmocTb 6onee rMy6boKoro nccaenosa-
HWA aHAPO/IOraMM U FeHETUKAaMM, OCOBEHHO, B Cly4anx MAMONATUYECKOTO My»KCKoro 6ecnioaus.

KntoueBble cnoBa: MyKcKoe becnnogme, reHeTUYecKMe HapyLweHUs, XPOMOCOMHbIE aHOMANNW, MPUYUHBI be-
cnaoaus.

MALE INFERTILITY AS A RESULT OF GENETIC DISORDERS (REVIEW)

Nykolaichuk R. P.

Abstract. Infertility is a very complex international problem that involves 15% of family couples and approxi-
mately one third of cases are associated with male reproductive failure. The percentage of infertile men ranges from
2-5% to 12%. In 30% — 40% of cases there was no factor found associated with male infertility, the phenomenon

ISSN 2077-4214. BicHuK npo6nem 6ionorii i meauumnHu — 2018 — Bun. 4, Tom 2 (147) 57



ornagn NiITEPATYPU

being named idiopathic male infertility. A said group includes men without anamnesis of fertility and any negative
consequences of endocrine, genetic and biochemical laboratory examinations. Most of these idiopathic cases are
likely to be of genetic origin because, as we know, the number of genes that are involved in human spermatogenesis
is over 1 thousand.

Genetic disorders of male reproductive system can be divided into 4 groups: chromosomal (numeric/structural)
anomalies and microdeletions of Y chromosome, disorders of determination of sex/sexual differentiation, disorders
of hypothalamic-pituitary-gonadal regulation, disorders of producing and functioning of sperm.

Spermatozoa of infertile men possess a higher risk of aneuploidy, structural chromosome abnormalities, DNA
disorders and the risk of transmission of genetic defects to off springs.

Chromosomal pathology is the leading reason of spermatogenic failure. Frequency of chromosome abnormali-
ties increases with aggravation of testicular failure severity. A patient with a number of spermatozoa in ejaculate
less then 5 millions per ml is characterized by ten times as much frequency (4%) of autosomal abnormalities as
compared to the whole population. Men with non-obstructive azoospermia possess a higher degree of the risk of
gonosome abnormalities.

One more problem of genetic disorders is DNA fragmentation in spermatozoa. Men with oligozoospermia have a
higher risk of DNA lesion in spermatozoa. This tendency is directly connected with a lower ability to natural fertiliza-
tion and chance increase to preterm interruption of pregnancy. Oxidative stress is the major cause of DNA fragmen-
tation in male infertility but may be modifiable in many cases.

Considering the above mentioned, it can be noted that genetic disorders play a great role in male reproductive
failures. All the professionals involved in the field of andrology should be well familiar with the issues of genetic
abnormalities associated with infertility to ensure correct medical tactics provided to family couples requiring it.

Key words: male infertility, genetic disorders, chromosome anomalies.
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BUONOIMMYECKUE ACNEKTbI CBA3U CEPAEYHO-COCYAUCTbIX 3ABO/IEBAHUN
U TKAHEX NAPAJJOHTA

Iy «AHenponeTpoBCcKaa MeAULMHCKan akagemus
MuHUcTepcTBa 3a4paBooXpaHeHua YKpauHbl» (r. AHenp)

CBA3b Ny6/AMKauMmM ¢ NNAHOBbIMM HAy4YyHO-UCCAe-
AoBaTeNbCKMMU pabotamu. [aHHan paboTa sBnaerca
dparmeHTOM Hay4yHOM TemMbl Kadegpbl «Pas3sutne u
MopdOdYHKLMOHANBbHOE COCTOAHWE OPraHOB U TKaHEW
9KCMEPUMEHTANIbHBIX KMBOTHbLIX WU t0AelN B HOpMme, B
OHTOreHese nof BAnAHMEM BHeLHUX GakTopos», Ne ro-
cypapcTBeHHoM permctpaymm 0111U009598.

Bcé 6onblue noAsaAeTcA AaHHbIX O TOM, YTO Mapa-
OOHTUT (M) cBA3aH C NOBbIWEHHbIM PUCKOM Pa3BUTUA
cepaeyHo-cocyaucTtbix 3abonesaHnin (CC3) Kak aTmona-
ToreHHbi pakTop. MaumeHTsl ¢ MM noasepratoTca BO3-
OencTBUo BaKTepuit U UX NPOAYKTOB, KOTOPblEe MMELOT
OOCTYN K KPOBOOBGPALLEHUIO HEMOCPeACTBEHHO Yepes
BOCMasieHHble TKAHW MOMOCTU PTa M KOCBEHHO Yepes
CNOHY U }KENYAOYHO-KULLIEYHbIW TPAKT, YTO NPUBOAMUT
K CUCTEMHbIM BOCMAZIUTENbHBIM U UMMYHO/IOFMYECKUM
OTBETAaM CO CTOpPOHblI opraHmsma [1]. C N[, cBA3aHa
TaKKe CTOWMKasa 3HAOTOKCEMUSA, KOTOpas UAeHTUPULK-
pyeTca KaK BaKHbIM KapauomeTabonmyeckuin daktop
pucka [2].

Hayano mn pacnpoctpaHeHue N[ npoucxoamt B pe-
3yNbTaTe HapyweHus 6anaHca (amcbakteprosa) Kom-
MeHCa/IbHOW OpasbHOW MUKPOBUOTHI (3yOHOM BAsLLKK),
KOTOpaa 3aTeM B3aMMOAEWNCTBYET C MMMYHHOM cucTe-
MOW X035IMHA, YTO ABAAETCA NPUYUHOM PA3BUTUSA HUZKO-
COPTHOrO CUCTEMHOrO BocnaneHus [3], npu sTom B3au-
MoZencTeMe C UMMYHHOM CUCTEMOM X035IMHA BKOYaeT
B ceba nyTn, KoTopble MPM3HAHbl NPOATEPOreHHbIMMU
1 Hamnbonee yacTtoi npmumnHont CC3 [4]. Kak M4, Tak u
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CC3 aBnATCA XPOHUYECKMMU 3abosieBaHUAMM, KOTO-
pble pa3BMBaOTCA MeAJ/IEHHO U MOTYT HAYMHATBCA YXKe
B MOAPOCTKOBLIN MEepuoA, XOTA BPeMeHHasa nocneno-
BaTe/IbHOCTb He M3BecTHa. o AaHHbIM 3KO/I0ro-3anum-
OEMMONOTUYECKUX UCCNeL0BaHUN puUCK 3aboneBaHui
KOPOHAPHbIX apTeEPUIN N ULIEMUYECKOTO UHCYbTa 3Ha-
YUTENbHO YBENNYMBAOTCA Npu Hanuumm M v notepwm
3y60s8 [5].

CpaBHWUTENIbHO Maf0 AaHHbIX O MPAMOM BKAage
nepopasbHoin MukpobuoTbl B CC3, XOTA NepuopoH-
TanbHble HakTepun HeoAHOKPATHO 6blM OBHapyKeHbI
B aTE€POCK/IEPOTUYECKMX BAALIKAX, HO MEXaHW3M UX BO-
B/IeYEHUA B aTeporeHes noka He aceH [6]. Konnyectso
6akTepuanbHoi [HK B aTepocknepoTmyeckol basuike
KOppenuMpyeT ¢ KOJIMYECTBOM MPUCYTCTBYHOLLMUX NeAKO-
LMTOB, YTO YKa3blBAET Ha TO, YTO HaKTepumM MoryT y4ya-
CTBOBAaTb B /IOKa/IbHOM MMMYHHOM OTBeTe [7].

BakHbIM  paKTOPOM  BMPYNEHTHOCTU FPaMOTPU-
LaTeNbHbIX OaKTEPUMN, AOMWHUPYIOLMX B OpPasibHOM
MuKkpobuoTe npu MO, ABAAKOTCA AMNoONoAMcaxapuabl
(1NC), KoTopble BXOAAT B COCTAB MX KNETOYHbIX MeMbpaH
N ABAAKTCA 3HAOTOKCMHAMW. B opraHM3me yenoBeka
JINC vrpatoT LeHTPanbHYO Poib B UMMYHHbIX OTBETaX
X03fIMHA, XapaKTePU3YeTCA CUHTE30M LIUTOKMHOB U aK-
TUBaLMel UMMYHHOM cuctembl. Mpu 3ToM BOcnaneHue
ABnAeTcA OObIYHOM peakuMer Ha CUHTE3 LUTOKUHOB,
YTO MPOBOLMPYIOT PUCK Pa3BUTUA aTepockneposa (AC)
1 Tpomboambonunyeckux npoueccos [8]. MoctynneHue
JINC B KpoBoObpaLleHNe Ha3bIBAaETCA SHAOTOKCEMUEN,

58 ISSN 2077-4214. BicHuK npo6nem 6ionorii i meguuunHu — 2018 — Bun. 4, Tom 2 (147)



