ISSN 2409-563X

MEDICUS

International medical scientific journal

Ne 4 (28), 2019

Founder and publisher:
Publishing House «Scientific survey»

The journal is founded in 2015 (January)

Volgograd, 2019



UDC 61
LBC 72

MEDICUS
International medical scientific journal, Ne 4 (28), 2019

The journal is founded in 2015 (January)
ISSN 2409-563X

The journal is issued 6 times a year

The journal is registered by Federal Service for Supervision in the Sphere of Communications,
Information Technology and Mass Communications.

Registration Certificate: [IM Ne ®C 77 — 59575, 08 October 2014

EDITORIAL STAFF:

Head editor: Musienko Sergey Aleksandrovich
Executive editor: Malysheva Zhanna Alexandrovna

Ivanova Olga Nikolaevna, Doctor of Medical Sciences

Abdikarimov Serikkali Zholdasbaevich, Candidate of Medical Sciences
Komarovskikh Elena Nikolaevna, Doctor of Medical Sciences
Lazareva Natalya Vladimirovna, Doctor of Medical Sciences

Authors have responsibility for credibility of information set out in the articles.
Editorial opinion can be out of phase with opinion of the authors.

Address: Russia, Volgograd, Angarskaya St., 17 "G"
E-mail: scimedicus@mail.ru
Website: http://scimedicus.ru/

Founder and publisher: Publishing House «Scientific survey»

© Publishing House «Scientific survey», 2019


mailto:scimedicus@mail.ru

VJIK 61
BEK 72

MEDICUS
MexayHapoaHbIii MeIUIMHCKHI HAYYHBII xKypHaJ, Ne 4 (28), 2019

Kypuan ocHoBaH B 2015 r. (SsHBaphb)
ISSN 2409-563X

KypHnan BeixoauT 6 pa3s B roa

Kypnan zapeructpupoBan PeaepanbHO ciyk00ii 0 HaA30py B cepe cBsA3U, MHPOPMAITMOHHBIX
TEXHOJIOTMI U MAaCCOBBIX KOMMYHUKAIUM.

CBU€TeJBCTBO 0 PErucTPallu CPpeAcTBa MaccoBOi uHGopManumn
A Ne ®C 77 — 59575 ot 08 oxTsiopsi 2014 r.

PEOAKLUMOHHAA KOJIENNA:

I'naBubii pegakTop: Mycuenko Cepreil Anekcan1poBUY
OtBercTBeHHBbIH pegakTop: Mainbiuesa JKanHa AniekcanpoBHa

Heanosa Onvea Hukonaeena, OKTOp METUIIMHCKUX HAYK

Ab6ouxapumos Cepukkanu Konoacboaesuy, KaHIUAAT METUITMTHCKUX HAYK
Komaposckux Enena Huxonaesna, JOKTOp MEIULIMHCKUX HAYK
Jlasapeea Hamanvs Bradoumuposna, TOKTOp METUIIMHCKUX HAyK

3a AOCTOBCPHOCTD CBG)IGHHIZ, H3JIOKCHHBIX B CTATbAX, OTBETCTBCHHOCTb HECYT aBTOPBLI.
Muenue pE€aAaKu MOXKET HE COBIIaJaTb C MHCHHUEM aBTOPOB MAaTCPUAJIOB.

Anpec penakuuu: Poccus, r. Bonrorpan, yin. Anrapcekas, 17 «I'»
E-mail: scimedicus@mail.ru
Website: http://scimedicus.ru/

y‘-IpCI(I/ITCJ'IL U u3gatTenb: M31aTenbCcTBO «Haquoe O603pCHI/Ie»

© Publishing House «Scientific survey», 2019


http://scimedicus.ru/

ISSN 2409-563X. MEDICUS. 2019. Ne 4 (28).

CONTENTS

Maieutics
Burac M.M.
RELEVANCE OF ASSESSING THE ENDOMETRIAL
MICROBIOTA IN PRIMARY INFERTILITY PATIENTS .. .ottt ettt vae e s erte e s s enaae s sbae e s s sbbae e e 8
Burac M.M.

EVALUATION OF MORPHOLOGICAL CRITERIA
OF ENDOMETRIAL DYSFUNCTION IN PATIENTS WITH PRIMARY INFERTILITY ..oooiiiiiiice, 14

Hygieology

Tihon A.
THE EFFECT OF MOBILE PHONES ON HUMAN HEALTH . ...ooiiiie ettt ettt s s svea e s snan e 19

Yablonskaya I.V., Masyakin V.B., Beridze R.M., Zhavoronok S.V., Stozharov A.N.

THE STRUCTURE OF THYROID PATHOLOGY IN THE REGION OF USE
OF IODIZED SALT AND GEOCHEMICAL PATCHINESS OF LANDSCAPES ........cccooiiiiiienseeee e 28

History of medicine
Mearago Sh.L.

MILITARY COMMANDERS AND MEDICINE:
FIELD MARSHAL KUTUZOV MIKHAIL ILLARIONOVICH ........ccciiiiiiiiicit e s 31

Oncology
Matveeva O.V., Zhandarova L.F., Bazhanov S.P., Ostrovsky V.V.

MORPHOLOGICAL INVESTIGATION METHODS
IN THE DIAGNOSTICS OF PRIMARY AND SECONDARY BRAIN TUMORS .......ccccooiiiniiireceeee e 38

Ophthalmology
Komarovskikh E.N.
KERATOCONUS AND UNDIFFERENTIATED
CONNECTIVE TISSUE DYSPLASIA: OBVIOUS AND INCREDIBLE...........ccooiiiiiieiieeee e 42
Social medicine and public health organization
Prizemina I.N., Lugovskov A.D., Znagovan S.Yu., Kozikova O.A., Pertsova Yu.G.
PREDICTION OF THE MORBIDITY OF ACUTE INTESTINAL INFECTIONS.......c.ccoiiirereeeee e 48
Odontology

Lekhtman S.S., Prokopenko O.I.
SIALOLITHIASIS. BIOPHYSICAL THE ANALYSIS OF CALCULUS COMPOSITION ......cooiviiiiiiiciceine 53



ISSN 2409-563X. MEDICUS. 2019. Ne 4 (28).

Surgery

Moshkin A.S.

DESCRIPTION OF THE OPTION VASCULARIZATION

OF THE HORSESHOE KIDNEY IF IT IS LOCATED TO THE RIGHT

IN THE DIFFERENTIAL DIAGNOSIS IN OUTPATIENT SURGERY ...ttt ettt eee s ee s sae s 60

Endocrinology

Mustakimova F.A., Khanova I.M.
ON THE PROBLEM OF GENETIC ENDOCRINE DISEASES IN THE ASPECT OF PHYSIOLOGY ....ccooccevveeunne. 63

Mustakimova F.A., Khanova |.M.
A MODERN VIEW ON THE HORMONAL STATUS OF THE THYROID GLAND ......c.oooeiieeee e 67



ISSN 2409-563X. MEDICUS. 2019. Ne 4 (28).

COJEP)KAHUE

AKy1IepCcTBO
bypax M.M.
AKTYAJIbBHOCTb OLIEHKU MUKPOBNOTHI
SHAOMETPUSA YV ITAHMEHTOK C ITEPBMYHBIM BECIIVIOAMEM ........coiiiiiiiiiiiici e 8
bypax M.M.

OLIEHKA MOP®OJIOTUYECKMX KPUTEPUEB NMCOYHKINN
OHAOMETPUA V ITAIIMEHTOB C IIEPBUYHBIM BECIIIOMEM ......cccoiiiiiiiiiiiciici e 14

I'uruena

Tuxon A.
BJIMSHUWE MOBWJIBHBIX TEJIE@OHOB HA 3/IOPOBBE UEJIOBEKA .......cocoiiiiiiiiiic e 19

Hbnonckas U.B., Macsikun B.b., bepuose P.M., )Kasoponox C.B., Cmooicapos A.H.

CTPYKTYPA TUPEOW/HOM ITATOJIOI' MU B PETMOHE UCIIOJIb3OBAHU
MOJIMPOBAHHOM COJIM U TEOXUMHNYECKON MO3ANYHOCTU JJAH/JIIADTOB.........ooeveeieeereerereeenenes 28

HUcTopust MeauIuHbI
Meapaco I11.JI.

MIOJIKOBO/ILIbI U MEJJULIMHA:
®EJILAMAPIIAT KYTY30B MUXAWJT WWITAPTOHOBIU ... 31

OnkoJiorust
Mameeesa O.B., )Kanoaposa JI.®., bascanos C.I1., Ocmposckuii B.B.
MOPOOJIOTMYHECKHWE METO/IbI NCCIIEJOBAHWS B IMATHOCTHUKE
IIEPBUYHBIX Y BTOPUYHBIX OITY XOJIEN TOJIOBHOI'O MO3BT A ..o, 38
Odranbmonorus
Komapoeckux E.H.
KEPATOKOHYC 1 HEANO®OEPEHIIMPOBAHHA S AN CITJIA3UA
COEAMHUTEJIBHOU TKAHU: OYEBUJIHOE Y HEBEPOSTHOE ........oooiiiiiieiiee e 42
COIII/IaJII)Haﬂ MEAUIIMHA U OpraHv3anus 3IpaBoOOXpaHCHUs
Ipuzemuna U.H., Jlyzoeckos A, /1., 3nacosan C.I1O., Kosuxosa O.A., Ilepyosa IO.T".
IMTPOI'HO3MPOBAHUE 3ABOJIEBAEMOCTHU OCTPBIMU KUINEYHBIMU NHOEKLIUAMMU .........ccccvvvveeirennns 48
Cromarosiorus

Jlexmman C.C., I[Ipoxonenxo O.H.
CJIIOHHOKAMEHHA S BOJIE3Hb. BUO®M3NYECKNI AHAJIN3 COCTABA KAMHEM.......oovoveeveirsienen. 53



ISSN 2409-563X. MEDICUS. 2019. Ne 4 (28).

Xupyprus

Mowxun A.C.

OIIMCAHUE BAPUAHTA BACKVYJISIPU3ALIUU PACIIOJIOXKEHHOM

CIIPABA ITOJJKOBOOBPA3HOM ITOYKU [TPU JUDPPEPEHIIMAJIBHON

JUATHOCTUKE B AMBYJTIATOPHOM XUPYPITIM .......ooieiveieceeeeee et tes st een st 60

JHIOKPUHOJIOTHS

Mycmaxumosa @.A., Xanosa U.M.
O ITPOBJIEME 'EHETHYECKUX SHAOKPUHHBIX

3ABOJIEBAHUM B ACTIEKTE @U3MOJIOT U ..........coocvuivrciieieieieis s 63
Mycmaxumosa @.A., Xanosa U.M. . .
COBPEMEHHBIU B3I'JIAAJ] HA TOPMOHAIJIBHBIM CTATYC IIUTOBUJIHOU XKEJIE3BI.........ccccviiiiiiee 67



ISSN 2409-563X. MEDICUS. 2019. Ne 4 (28).

Maieutics
AKy1LIepCcTBO

UDC 61

RELEVANCE OF ASSESSING THE ENDOMETRIAL
MICROBIOTA IN PRIMARY INFERTILITY PATIENTS

M.M. Burac, PhD Student
The Department of Obstetrics, Gynecology and Human Reproduction
State University of Medicine and Pharmacy
"Nicolae Testemitanu" (Chisinau), the Republic of Moldova

Abstract. For more than a century, the uterine cavity has been considered a sterile site
maintained by the cervical plug. Humans are complex organisms that need symbiosis with microor-
ganisms to be completely functional. In the era of precision medicine, the endometrial factor and
specifically the microbiological view have long been neglected in reproduction, because it was con-
sidered an old concept with no potential improvement. In the last decade, important discoveries, led
by improving technology, have been made in the study of microbial communities not only in the
vagina but also on the endometrial surface and its implication in reproductive health and disease.

Keywords: endometrium, microbiome, microbiota, primary infertility, endometrial disfunc-
tion.

Introduction

The evaluation of the human microbiome is gaining attention by the scientists in the last
decade. These efforts have been successfully translated to the clinic, and the study and treatment of
the microbiota is now recognized as a common way of improving human health and welfare [5].

Different studies have now assessed the composition of the microbiota in different body
sites, including the endometrium [4, 9, 14, 21]. New technological strategies are implemented to
discover bacterial communities using novel molecular methods, in contrast to classical isolation of
individual bacteria that offers a biased image of the full picture. These methods offer a new oppor-
tunity to study low biomass microbiomes that would be otherwise neglected, as is the case of the
endometrial microbiota [11, 21]. Apart from the mere list of microbes inhabiting a given niche, the
main scientific interest is now focused on studying the functionality of microbial communities and
the mechanisms by which they contribute to health or disease.

It is widely accepted that the healthy female reproductive tract is mainly colonized by lacto-
bacilli, and that pathologic or dysbiotic shifts of this profile may result in gynecologic disorders,
infertility, reproductive failure, preterm birth or other pregnancy complications. For this reason, the
assessment of the reproductive tract microbiome, and specifically the endometrial microbiome, is of
critical relevance in patients with infertility, reproductive failure, implantation failure to ensure that
the maternal niche offers the optimal conditions to receive the embryo and to maintain a safe preg-
nancy to term [11, 21]. Also, it has been demonstrated that some obstetrical complications may be
caused by asymptomatic untreated infections, such as chronic endometritis, before conception, sup-
porting the suitability of including personalized management of women's reproductive microbiome
health to prevent pregnancy complications and neonatal disorders originated from maternal re-
productive tract dysbiosis [5, 8, 15, 16, 19]. While the changes of the physiological endometrial

© Burac M.M. / Bypak M.M., 2019
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microbiome in secondary infertility, recurrent abortion are obvious, there is a lack of information
about the endometrial microbiome and its changes in women with primary infertility. In our study,
we purposed to asses and to evaluate the endometrial microbiome and its influence on local homeo-
stasis in women that suffer from primary infertility.

Material and Methods

We provided a prospective study, which included 96 patients divided into 2 groups. The
study group included 48 patients with primary infertility and the control group: 48 fertile patients.
The inclusion criteria for the study group were: patients suffering from primary infertility with indi-
cations for laparoscopy and hysteroscopy, age 20 - 40 years, lack of hormonal therapy and antibi-
otic therapy in the last 6 months, lack of intrauterine manipulations in anamnesis, research partici-
pation agreement. The inclusion criteria for the control group were: patients who have had a deliv-
ery with a living fetus in the last 2 years and who do not breastfeed, patients without a complicated
reproductive gynecological history (infertility, spontaneous or missed abortion), lack of hormonal
treatment, and antibiotic therapy over the past 6 months, research participation agreement.

Exclusion criteria from the research were: patients with acute genital infection, age <20
years and > 40 years, patients suffering from congenital malformations of the uterus, patients who
had prior intrauterine surgical manipulations, atypical endometrial hyperplasia, patients’ refusal for
voluntary participation in research.

The study was approved by the Research Ethics Committee of the State University of Medi-
cine and Pharmacy "Nicolae Testemitanu”, Chisinau, Republic of Moldova (No. 79/62 of
26.04.2017). Patients have signed informed consent to participate in the research.

In both groups, we performed endometrial biopsy in the proliferative phase with endometrial
suction curette ,,Pipelle de Cornier” (Cooper Surgical). Further the endometrial microbiome was
assessed from the collected endometrial fluid by using the PCR method and the reagent kit “Femo-
flor — 16” (“DNA — Technology” Moscow, Russian Federation). All data management and analyses
were performed using SPSS 20 and Microsoft Excel 2016.

Results and Discussions

The study included 48 patients in each group, which met the inclusion criteria, the study
group - patients with primary infertility diagnosis, and the control group - fertile patients.

According to the age criterion, matrimonial status, place of residence, studies degree and
workplace the examined groups were homogeneous (Table 1).

Table 1
General demographic criteria of the patients included in the study
Evaluation Criteria Study group L Control group p
n =48 n =48
%(n) %(n)
Age, years 20— 24 12,5 (6) 18,8 (9) 0.07
25-29 41,7 (20) 27,1 (13)
30-34 31,3 (15) 50,0 (24)
35-40 14,6 (7) 4,2 (2)
Matrimonial married 100 (48) 97,9 (47) 0.5
status unmarried 0 (0) 2,1(1)
Place of urban 64,6 (31) 75,0 (36) 0.18
residence rural 35,4 (17) 25,0 (12)
Studies degree high school 8,3 (4) 12,5 (6) 0.5
college 37,5 (18) 43,8 (21)
university 54,2 (26) 43,8 (21)
Workplace unemployed 18,8 (9) 22,9 (11) 0.4
unqualified work 29,2 (14) 37,5 (18)
skilled work 52,1 (25) 39,6 (19)
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The results of the microbiological investigations were positive in 100 % of cases. Data about
the frequency of detection of microorganisms in the endometrium of both study groups are repre-
sented in Table 2. We once again confirmed the fact that the uterus is not a sterile environment. In
this regard, our results coincide with the data of Espinoza (2005), Cicinelli E. (2008, 2015, 2018),
Hillier (2013), Gombolevskaya N.A. (2016) and others [1, 6, 7, 8, 10, 13].

In our study in both groups the most representative taxa were the Lactobacillus spp. (75 %
vs 79,2 %, p = 0.4). We suppose that the lactobacillus are the representatives of the normal flora of
the endometrium, they play an active role in the physiology of it and do not cause pathology. High
frequency of detection of Lactobacillus spp. also revealed in the works of N. A. Gombolevskaya et
al. (2016), both in patients with histologically confirmed chronic endometritis (38 %) and in the
control group (48 %) [1]. And the work of C. Mitchell (2015) which confirms the presence of L.
inners (45 %), and L. crispatus (33 %) in the endometrium in patients undergoing hysterectomy.
The authors suggested that lactobacilli are representatives of the normal vaginal flora and can colo-
nize the uterine mucosa without causing the development of the inflammatory process, that is, their
presence is clinically insignificant [17]. In a study by I. Moreno et al. (2016), the authors estimated
the effect of endometrial microbiota on implantation. It was found that the group of patients with a
decrease in the number of lactobacilli (less than 90 %) and a prevalence of conditionally pathogenic
microflora (more than 10 %) in the endometrium, compared with the group with a predominance of
lactobacilli (more than 90 %), had a significantly lower implantation rate (60, 7 % versus 23.1 %, p
= 0.02), the onset of pregnancy (70.6 % versus 33.3 %, p = 0.03), progressive pregnancy (58.8 %
versus 13.3 %, p = 0.02) and the frequency of labor (58.8 % versus 6.7 %, p = 0.002). The authors
also conducted a study of the pH of the endometrium and did not find the relationship between the
selected microorganisms and its values, as well as its effect on reproductive outcomes [19].

Table 2
The frequency of detection of the microorganisms
in the endometrium by polymerase chain reaction in real time
Endometrial microbiota Study group L: | Control group p
n =148 Lo
%(n) n =48
%(n)
Lactobacillus spp. 75 (36) 79,2 (38) 0.4
Enterobacteriaceae 18,8 (9) 0 0.001
Streptococcus spp. 4,2 (2) 0 0.2
Staphylococcus spp. 10,4 (5) 2,1(1) 0.1
Gardnerella vaginalis+Prevotella 31,3 (15) 12,5 (6) 0.02
bivia+Porphyromonas spp.
Eubacterium spp. 18,8 (9) 8,3 (4) 0.1
Sneathia spp.+Leptotrichia spp.+Fusobacterium spp. 10,4 (5) 4,2 (2) 0.2
Megasphaera spp.+Veillonella spp.+Dialister spp. 14,6 (7) 4,2 (2) 0.07
Lachnobacterium spp.+Clostridium spp. 2,1 (1) 2,1(1) 0.7
Mobiluncus spp.+Corynebacterium spp. 6,3 (3) 6,3 (3) 0.6
Peptostreptococcus spp. 12,5 (6) 6,3 (3) 0.2
Atopobium vaginae 25,0 (12) 14,6 (7) 0.1
Candida spp. 0 0 >0.05
Mycoplasma hominis 2,1(1) 0 0.5
Ureaplasma (urealyticum-+parvum) 37,5 (18) 6,3 (3) <0.001
Mycoplasma genitalium 2,1(1) 0 0.5

In the study group with primary infertility patients more often versus the fertile patients were de-

tected such microorganisms as: Enterobacteriaceae ( 18,8 % vs 0 %, p = 0.001), Streptococcus spp.
(4,2 % vs 0 %, p = 0.2), Staphylococcus spp. (10,4 % vs 2,1 %, p = 0.1) but also bacteria that are
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associated  with  bacterial  vaginosis such as:  Gardnerella  vaginalis+Prevotella
bivia+Porphyromonas spp. (31,3 % vs 12,5 %, p = 0.02), Atopobium vaginae (25 % vs 14,6 %, p =
0.1), Ureaplasma (urealyticum+parvum) (37,5 % vs 6,3 %, p <0.001).

There are some studies that describe a positive association between Atopobium vaginae and
inflammatory changes in the endometrium that lead to the development of endometrial disfunction
[13, 18, 22]. The high rate of detection of enterobacteria, streptococci and staphylococci in women
with endometrial disfunction was also shown in Cicinelli E. et al. (2008) on the study of the eti-
opathogenic role of infectious agents in the development of chronic endometritis. Streptococci were
detected most frequently in women with chronic endometritis in the endometrium (in 28 % of cas-
es), followed by E. faecalis (14 %), E. coli (11 %), ureaplasma (10 %), staphylococcus (5 %), chla-
mydia (3 %), yeast-like mushrooms (2 %). It is important to note that streptococci, staphylococcus
and E. faecalis in these women were detected much more often in the endometrium than in the
vagina, whereas for other microorganisms there were no significant differences (except for
ureaplasma, which were much more frequently detected in the vagina than in the endometrium) [7].
In a later work by the same authors, the high frequency of detection of enterobacteria, enterococci,
streptococci, and staphylococci in the endometrium of women with chronic endometritis was con-
firmed [6, 8].

The role of bacteria associated with bacterial vaginosis (Gardnerella vaginalis, Prevotella
bivia, Porphyromonas spp., Megasphaera spp., Veillonella spp., Dialister spp., Lachnobacterium
spp., Clostridium spp, Peptostreptococcus spp.) in the development of pelvic inflammatory disease,
including endometritis, has been studied and is being studied quite actively. Thus, the detection of
these bacteria in endometrial samples was associated with histologically confirmed endometritis in
several studies [13, 17, 20]. The association of endometritis with bacterial vaginosis has also been
shown in Taylor B.D. et al. (2013) [20]. Haggerty C.L. et al. (2016), studying the association be-
tween PID and recently described hard-to-cultivate bacteria associated with bacterial vaginosis
(Sneathia sanguinegens, Leptotrichia amnionii, A. vaginae), showed their association with endome-
tritis, as well as with recurrent endometritis after antibiotic treatment. If the etiopathogenic in-
volvement of bacteria associated with bacterial vaginosis in PID is fairly convincingly documented,
the data of the role of these bacteria in the induction and maintenance of chronic inflammation in
the endometrium is very limited, and, moreover, contradictory [2, 3].

In conclusion, we have to point out some facts: first of all that the human endometrium is
not a sterile cavity, but has an active and unique microbiome. Along with the development of the
modern and advanced detection technology appear new microorganisms taxa that are described.
The endometrium as other human organs, has a physiological and a pathological microbiota accord-
ing to the abundance of Lactobacilli and the presence or absence of other pathogens. While in
women with secondary infertility was proven that the endometrium is more populated with patho-
gens as a result of our study we demonstrated that in primary infertility women that had no endome-
trial manipulations before, comparing to the fertile patients, the endometrium has a non-lactobacilli
dominant microbiota.
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AKTYAJIBHOCTH OHEHKN MUKPOBUOTBI DQHAOMETPUSA
Y HAIMEHTOK C IEPBUYHbBIM BECIUVIOAUEM

M.M. bypak, aciupasr
Kadenpa akymepcrsa, THHEKOIOTUU U PENPOAYKIIMH YeJIOBEKa
['ocymapcTBeHHBIN YHUBEPCUTET MEAUIIMHBI B (DapMaKoIOTHH
nmenn Huxonas Tecremunany (Kumunes), Pecryoimka Mosmosa

Annomayusn. Yoice 6onee cmonemus no10CMb MAMKU CYUMAECMCA CMEPUTLHBIM YUACMKOM,
no00epIAHCUBAEMbIM WEUHOU NPOOKOU. JII00U ABAIOMCS CLONCHBIMU OPLAHUSMAMU, KOMOPbLE HYIHC-
0aromcs 8 cumoUuo3e ¢ MUKpOOP2AHUBMAMU, YMOObl ObIMb NOTHOCMbIO YYHKYUOHATbHLIMU. B anoxy
MOYHOU MeOUYUHBL PAKMOp FHOOMEMPUsL U, 8 YACMHOCIU, MUKPOOUOIO2ULECKULl 8327180 00J120€
8peMs UCHOPUPOBATIUCL 8 PenpOOYKYUU, NOMOMY YMO OH CYUMANCA CMApoll KOHyenyueu 6e3 no-
MEHYUAIbHO20 YayuuleHus. B nocieonee decsimuniemue Obliu COENAHbl BANCHIE OMKPLIMUSL, OCHO-
BaHMble HA COBEPUIEHCTNBOBAHUU MEXHOL02UU, NPU UYUEHUU CO0OUWecms MUKPOOP2AHUSMOE He
MOILKO 60 GlA2aIUWe, HO U C NOBEPXHOCU IHOOMEMPUS U €20 GIUSHUU HA PenpOOYKMUBHOE 300-
po8bve U 60o1e3HU.

Knroueevle cnoea: snoomempuii, MUKpoouom, mMuxpoouoma, nepsuunoe Oecniooue, Ouc-
@yHKYUA SHOOMEMPUSL.
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EVALUATION OF MORPHOLOGICAL CRITERIA OF ENDOMETRIAL
DYSFUNCTION IN PATIENTS WITH PRIMARY INFERTILITY

M.M. Burac, PhD Student
The Department of Obstetrics, Gynecology and Human Reproduction
State University of Medicine and Pharmacy
"Nicolae Testemitanu” (Chisinau), the Republic of Moldova

Abstract. Among patients with primary infertility, there is a high incidence of gynecologic
disorders, which lead to inflammatory changes in the cervix, chronic salpingo-oophoritis, hy-
drosalpinx, adhesive process in pelvic organs and the most important in the endometrium, causing
endometrial disfunction. Nowadays there are studies describing the presence of the endometrial
microbiome with functional and structural consequences. There are proven facts about the morpho-
logical changes in the endometrium as a result of pathogenous microbiome in secondary infertility,
reproductive loss but in primary infertility the informations are scarce.

Keywords: endometrial biopsy, Noyes criteria, primary infertility.

Introduction

Infertility is one of the most important and complicated medico-social problems in gynecol-
ogy. Although there has been visible progress in the diagnosis and treatment of this pathology over
the past decades, its incidence is 8-30 % [15, 21], of which female infertility reaches 40-60 % [9].
In addition to the main causal factors of female infertility — tubo-peritoneal, endocrinological, en-
dometrial, cervical, immunological, a lot of attention has recently been given to the endometrium,
particularly the study of endometrial microbiome [2, 8, 10, 18, 27].

The role of the endometrium in the pathogenesis of infertility cannot be disregarded. The
endometrium is a unique structure in the body that every 28-30 days suffers structural, morphologi-
cal, biochemical cyclical changes due to the action of complicated neuroendocrine and molecular
mechanisms. Appropriate morpho-functional status is the primary factor in ensuring the pregnancy
occurence [1, 13, 14, 16].

International studies investigated the association of infertility with the chronic endometrial
inflammatory process [4, 5, 12, 19, 20, 22, 23]. If in the case of secondary infertility (spontaneous
abortions, missed abortions, etc.) the presence of the endometrial inflammatory process cannot be
neglected [3, 7, 10, 24, 25], in primary infertility the endometrium is practically uninvestigated. The
endometrium is the fundamental structure in achieving implantation and successful progression of
pregnancy. The use of minimally invasive methods but at the same time with maximum informa-
tivity for the diagnosis of morpho-functional state of the endometrium in infertile patients is the aim
of current studies [2, 11, 17, 26].

For a long time, the study of the endometrium has been the subject of many researchers, but
only with the development of new technologies it has become possible to evaluate endometrial
functional activity by both non-invasive and invasive studies. It should be noted that the introduc-
tion of new methods of bacteriological research and molecular biology allowed the assessment of
the vaginal, cervical and endometrial microbiome, and the identification of the etiological factors of
the endometrial inflammatory disease in primary and secondary infertility patients [17, 26]. Current
studies concluded that the primary role in endometrial pathology belongs to the disfunction of its
microbiome, which subsequently has repercussions on its reproductive and implantation functions
[2, 6, 25, 26].

Despite the fact that the histological criteria, which characterizes the endometrium, were

© Burac M.M. / Bypak M.M., 2019
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described 67 years ago by Noyes, it is generally recognized that the gold standard in the diagnosis
of endometrial pathology is represented by the morphological study of endometrial biopsies. Re-
searcher's views on the appropriate timing of endometrial biopsy for histological and immunohisto-
chemical studies in infertility are contradictory. Many authors recommend performing biopsy dur-
ing the proliferative phase of the menstrual cycle (on days 8-11), when the smallest number of im-
mune cells are present in the endometrial stroma for the purpose of assessing histological changes
caused by endometrial microbiome [26]. The chronic inflammatory process in the uterine cavity
serves as a cofactor and subsequently leads to the development of tissue hypoxia with the patholog-
ical formation of both neoangiogenesis and the profile of the receptors and markers required for im-
plantation, which leads in the future to infertility, reproductive failure, pregnancy pathologies. The
aim of the presented study was to date the morphological changes that occur in the endometrium of
primary infertility patients as a result of pathological endometrial microbiome.

Material and methods

We provided a prospective study, which included 96 patients divided into 2 groups. The
study group included 48 patients with primary infertility and the control group: 48 fertile patients.
The inclusion criteria for the study group were: patients suffering from primary infertility with indi-
cations for laparoscopy and hysteroscopy, age 20 — 40 years, lack of hormonal therapy and antibi-
otic therapy in the last 6 months, lack of intrauterine manipulations in anamnesis, research partici-
pation agreement. The inclusion criteria for the control group were: patients who have had a deliv-
ery with a living fetus in the last 2 years and who do not breastfeed, patients without a complicated
reproductive gynecological history (infertility, spontaneous or missed abortion), lack of hormonal
treatment, and antibiotic therapy over the past 6 months, research participation agreement.

Exclusion criteria from the research were: patients with acute genital infection, age <20
years and > 40 years, patients suffering from congenital malformations of the uterus, patients who
had prior intrauterine surgical manipulations, atypical endometrial hyperplasia, patients’ refusal for
voluntary participation in research.

The study was approved by the Research Ethics Committee of the State University of Medi-
cine and Pharmacy "Nicolae Testemitanu”, Chisinau, Republic of Moldova (No. 79/62 of
26.04.2017). Patients have signed informed consent to participate in the research.

Histological examination was performed in all patients from the study and the control group.
Endometrial biopsy was performed during laparoscopy and / or hysteroscopy. Biopsy material was
fixed in 10 % neutral formalin (pH 7.2), and then processed according to the standard protocol.
From the obtained blocks, were prepared sections with the thickness of 3-5 microns. The hematoxy-
lin and eosin staining has been applied. Ehe endometrial structure and the compliance with the men-
strual cycle day, the state of the glands, stroma, vascular component, presence or absence of histo-
logical signs of inflammatory and pathological changes were assessed by microscopy. The histolog-
ical examination was performed using microscopes: Nikon Labophot-2 (Japan) and Calr Zeiss
(Germany).

Statistical data processing was performed using Microsoft Excel 2016 and SPSS 20. The re-
sults are expressed as mean values + standard deviation for the parametric variables and for the cat-
egorical ones in percentage. For the correlation analysis, the Pearson test was applied. Values p
<0.05, were considered statistically significant.

Results and Discussions

The study included 48 patients in each group, which met the inclusion criteria, the study
group — patients with primary infertility diagnosis, and the control group — fertile patients.

According to the age criterion, matrimonial status, place of residence, the lots examined
were homogeneous. The age of the patients included in study group Li was between 22 and 39
years with an average of 29.00 + 4.58 years and in the control group Lo ranged from 20 to 35 years
with a mean of 29.23 + 4 , 29 years p = 0.80.

In the study group, the duration of primary infertility was in 4.2 % (n = 2) less than 1 year,
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in 10.4 % (n =5) one year, in 20.8 % (n = 10), in 9 % (n =11) — 3 years, in 6.3 % (n = 3) — 4 years,
in8.3% (n=4)-5yearsand in 27.1 % (n = 13) more than 5 years.

Evaluating the infectious anamnesis of the patients we revealed that each 5th patient in the
study group reported a sexually transmitted disease at some point of life L1 22.9 % (n = 11), vs Lo
6.3 % (n = 3), ¥2 = 5.352; p = 0.021 of which chlamydia 12.5 % (n = 6) vs. 2.1 % (n = 1),
trichomonas 2.1 % (1) vs. 0 % (n = 0), genital herpes 2.1 % (n = 1) vs. 2.1 % (n = 1), human papil-
lomavirus 2.1 % (n=1) vs 2.1 % vs 0 % (n = 0), ureaplasma 12.5 % (n = 6) vs 0 % (n = 0).

The overall microbial detection rate was similar, but some microbial species were identified
differentially between these two groups. The most representative bacteria in the endometrium of the
patients with primary infertility was Lactobacillus spp. 75 %, %2 = 0,236; p = 0,627; followed by
Ureaplasma urealiticum + parvum in 37,5 %, %2 = 13,714; p <0,001; Atopobium vaginae — 25 %, x>
= 1,640; p = 0,20 and Enterobacteriaceae 18,8 %, x> = 9,931; p = 0,002. These findings support
previous reports that the endometrial bacterial flora is biased in infertile women with endometrial
disfunction [10, 26].

The results of histological investigation of the endometrial biopsies showed that histological
inflammatory changes in the endometrium were observed in both groups with an apparent preva-
lence in primary infertility group 79.2 % (n = 38) vs. fertile group 31.3 % (n = 15), y2 = 22.238; p
<0,001. The histological criteria of the endometrial disfunction are listed in the table 1.

Table 1
Histological criteria of the endometrium in the study groups
Histological Study group L4 Control group Lo %2 p
criteria n=48 n =48
% (n) %i(n)
Edema of the endometrial 85.4 % (41) 54.2 % (26) 12.099 0.002
stroma
Stroma fibrosis 6.3 % (3) 0 3.097 0.07
Granular tissue in the 4.2 % (2) 0 2.043 0.15
endometrial stroma
Sclerosis of endometrial 12.5 % (6) 0 6.400 0.01
vessels
Vascular ectasis 81.2 % (39) 41.7 % (20) 19.204 | <0.001
Hemorrhages of the stroma 70.9 % (34) 58.4 % (28), 9.657 0.008
Peripheral focal hyperaemia 41.7 % (20) 6.3 % (3) 16.524 | <0.001
Endometrial diffuse 27.1 % (13) 4.2 % (2) 9.600 0.008
hyperemia
Perivascular hyperaemia 75 % (36) 58.3 % (28) 4.651 0.098
Periglandular inflammatory 60.4 % (29) 6.3 % (3) 9.478 0.002
changes
Perivascular inflammatory 58.3 % (28) 50 % (24) 5.061 0.024
changes
Necrosis and endometrial 8.4 % (4) 0 4,174 0.124
stromal fragmentation
Plasma cells 25,0 % (12) 8,3 % (4) 4,800 0,028

Analyzing the histological changes of the endometrial inflammation, a big part of them are
related to the edema of endometrial stroma (85.4 % in the study group vs. 54.2 %, p = 0.002), of
which focal edema in 52.1 % (n = 25) vs. 39.6 % (n = 19), and diffuse in 33.3 % vs 14.6 %. Plasma
cells, which are the markers of chronic endometritis were found in each of 4 patients with primary
infertility (25 %) and in 8.3 % in fertile women, p = 0.028.

The histological diagnosis of endometrial disfunction is based on the presence of a number
of criteria that have been widely described in the literature: superficial stromal edema, increased
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stromal density, and inflammatory stromal infiltration, which is predominated by the presence of
lymphocytes and plasma cells [11, 12, 23]. The presence of the latter is considered by some authors
as a marker specific to chronic endometritis. According to some, in particular, the presence of a few
or even a single stromal level plasma cell is enough to settle the diagnosis on chronic endometritis
[20, 25, 26]. However, the majority of authors agree upon a greater importance that an overall view
of all histological aspects must be established (the coexisting presence of several criteria suggestive
of chronic endometritis—rather than focusing on a single diagnostic criterion).

Thus, our findings suggested the presence of a functional microbiome-endometrial system,
which is characterized by the predominance of lactobacilli. As a result of action of the risk factors
its composition may be changed, with negative effects morphofunctional state of the endometrium
in patients suffering from primary infertility.
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OLHEHKA MOP®OJOI'MYECKUX KPUTEPUEB IUCO®YHKIINHU
QHAOMETPUSA Y HAIHMEHTOB C IIEPBUYHBIM BECIIVIOAUEM

M.M. bypak, aciupasr
Kadenpa akymepcrBa, THHEKOJIOTHU U PENPOAYKIIMH YEJIOBEKa
['ocynapcTBeHHBIN YHUBEPCUTET MEAUIIMHBI M (PapMaKOIOTUH
umenu Huxonas Tecremunany (Kummnes), Pecrrybnunka Mongosa

Annomayusn. Y nayueHmox ¢ NepeUYHbIM  OecnioouemM  4acmo — 6CMpeyamcs
cUHEKOoNI0UYecKUe 3a001e6aHUs, NPUBOOsUe K BOCNAIUMENbHLIM USMEHEHUAM 6 Ulelike MAmKU,
XPOHUUECKOMY CANbRUHCO0POPUMY, SUOPOCATTLRUHKCY, CNAEYHOMY NPOYECCy 8 MAIOM MA3y U, 4mo
Haubonee BaX*CHO, 6 CAMOM IHOOMEMpPUU, 6bl3bleas e20 oucyukyuro. B nacmoswee epems
APOBOOAMCA  UCCIe008AHUA,  ONUCLIBAIOWUE — HAIUYUE — MUKPOOUOMbI — DHOOMEmpus ¢
@yHKYuoHanbHbIMU U cmpykmypuvimu  nocieocmeusimu.  Cywecmeyiom —0oKazamenbcmed o
MOponocuteckux UIMEHeHUAX 6 DHOOMempuu npu 6MOPUUHOM Oecniooul, 6bI36aHHLIX
NAMO2EHHOU MUKPOOUOMOU, 8 MO 8peMsi KAK IHOOMEMpPUAnbHblil (aKkmop npu nepeuyHom
becnnoouu HedocmamoyHo u3yueH.

Knitoueswie cnosa: 6uoncus snoomempus, kpumepuu Hoe, nepsuunoe becniooue.
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VIIK 61
BJIMSAAHUE MOBUWJIBHBIX TEJIE®OHOB HA 310POBBE UEJIOBEKA

A. TUXOH, TOKTOp MEAUIMHCKUX HAYK, JOLIEHT
I'ocynapcTBeHHBIN YHUBEPCUTET MEAUIIMHBI M (papMariuu
nMmenn "Hukonas Tectemunany" (Kumunaés), Mongosa

Annomayun. Pacmém 6ecnokoucmeo no nogoody B03MOJCHbIX ONACHOCMEU, KOMmopble
INEKMPOMASHUMHDBLE BOJIHbI, U3TYyUaemMble MOOUTbHbIM MeleOHOM, Npedcmasiaiom 07 300p06bs
yenosexa. Mobunvhvie menegh)onvt cmanu WUPOKO UCNOIB308AMbCS 80 6CEM MUpe 8 medeHue Ko-
pomKozo nepuooa epemenu. Ilpobrema nomenyuanibHo20 pucka 0iisi 300p08bs 0COOEHHO AKMYAIbHA
0J151 MOIOOBIX I00E, KOMOpble AGISIOMC Haubolee UHMEHCUBHBIMU NOb308AMENIMU MOOUTbHBIX
meneghonos. Paznuynvle ucciedo8anuus NOKA3bI8AOm, Ymo usjiydyeHue om MoOuibHo20 menedona
Modicem Oblmb UPe36bIYAIHO BPEOHBIM, BbI3bIEASI 2EHEMUUECKUE NOBPENCOCHUS, ONYXONU, NOMEPHO
namsamu, nogvluleHUe KPOBIHO20 0ABNIeHUs U ociabieHue UMMYHHOU cucmemvl. Becuucnennoe yge-
JIUYeHUe KOIUYeCmed MOOUIbHBIX MelepOHO8 YEEIUUULO KOIUYECHEO HEUOHUSUPYIOWUX PAOUOBOIIH
8 OKpYdicaroweli cpeoe 8 meyenue nocleOHUx 08yx decamuiemuti. Bozmoowcuvie pucku 6030elicmeus
PAoUoOUACmoOmHO20 NEKMPOMACHUMHO20 NOJISL HA OPeAHU3M Yel08eKad NPedCmasisiom coboll cepb-
E3Hy10 npodaemy 01 0buwecmea. Xoms 3HAKOMCMBO U 3A8UCUMOCTb MOOULLHBIX menedhoHos pac-
Mym yeposicanouumu memnamu, 6030elcCmeue Ha 300P08be Yelo8eKa U3-3a O0OIYYeHUs CMalo
npeomMemom UHMEHCUBHBIX OUCKYCCU.

Knrwuesvie cnosa: mobuivhvle menegh)onsl, 31eKMpOMACHUMHbLE BOHbL, 2eHEeMUYecKue no-
8pedcOenUs, PUCK HA OP2AHU3M YeTI08eKd.

BBenenue. B XX cronetun ckopocTh mepemaud cooOleHui odeHb Bo3pocia. Kaxercs,
Oy/ATO Hall MUP YMEHbBINAETCS, TOTOMY YTO C MOSBIEHUEM CPEJICTB CBA3U Iepeaya CoOOIIeHNH Ha
Jpyroil KOHEI] CBeTa 3aHMMAaeT BCE MEHbIIIE BpeMEeHU. bbIcTpas cBsI3b 00J€ryaeT Jo1sM, KUBYIIUM
B pa3HBIX CTpaHaX, OPraHU3allMI0 COBPEMEHHOI0 OM3HECa, CIOPTUBHBIX COPEBHOBAHUMN, MOJIUTHYE-
CKHX M MHOTHX JPYrux o0mux meponpustuii. B Hame Bpems nt000e cooOIIeHHs] — MUCbMEHHBIE,
3BYKOBBIE WJIM B BHJIE MU300pakeHUH MOTYT OBITh Mepe/laHbl C MOMOIIBIO AJIEKTPUUYECTBA, HA ITOM
MIPUHIIAIIE OCHOBAHO JeicTBUE TenedoHa, Tenedakca, KOMIbIOTEpA. DIEKTPUUYECKUE CUTHAIIBI
MT'HOBEHHO MPOXOJAT IO MPOBOAAM UJIM C IIOMOLIBIO PAJUOBOJIH MEPECEKAOT 3PUP, TaK YTO CO00-
LIEHMS TTOJTY4al0T cpa3y MOcCie TOro, Kak OHU MOCTIaHbl.

B konne XX Beka OCHaIIEHHOCTh CPEJCTBAMU CBSI3U ObLIa BHICOKA, HO B MUPE CYIIECTBOBA-
JI0O HEMAJIO MECT, TJIe JIIOJAM ATH CpeicTBa ObUIM HenocTynHbl. K nmpumepy, Be TpeTu HaceleHus
3eMiIM He UMeJH Tese(OoHa B CBOUX TOMaX.

Uto nzmenunock ceryac B XXI Beke?

© Tuxon A./ Tihon A., 2019
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Puc. 1. Konuuecmeo abonenmos comogou cessu

B umcno crpan ¢ Hambosiee TPOJOJDKUTEIBLHBIM UM PACIPOCTPAHCHHBIM HCITOJIB30BaHUEM
MOOWIBHBIX TeePoHOB BXoAsaT ABcrpanus, Kanana, Janus, Ounnaunus, Opannus, ['epmanus,
Wzpaunw, Utanus, SAnonus, Hosas 3enanaus, Hopserus, senus u Coenquuénnoe KopoieBcTBo.

Ceifuac mouTH y BCeX B3POCIBIX U JaXKe JETEH UMEIOTCS CBOM COOCTBEHHBIE COTOBBIC TEJIe-
¢doHbl. MBI BCE OLEHWIN MPEUMYIIECTBO U YAOOCTBO OECIPOBOIHOI COTOBOW CBS3H, U C KaXJIbIM
TOZIOM «TPYOOK» CTAaHOBUTCS OOJIbIIIE M OOJIBIIIE.

3a moceHUEe TOABI HCIOJIb30BAHUE MOOWIIBHBIX TEIEKOMMYHHKAIIMOHHBIX CHCTEM CYIIIe-
CTBEHHO BO3pOCIIO, U TEMepb MOOWIBHBIMU TeleoHaMU TOJb3yeTcst 0ojiee OJHOM IMIECTON YacTu
HacesieHus 1uiaHeTsl. CornacHo oneHok, kK KoHIy 2004 roga MoOUIbHBIMU TelleOHAMH OJIb30Ba-
muchk Oonee MuutHapaa aboneHToB Oornee yeM B 200 ctpanax. Bo BcéM Mupe HacuMTHIBArOTCS 00-
nee 6 MIJIJTUAP/IOB YEJIOBEK COTOBOM CBSI3U. 3a MOCIEIHUE TOIbl 00BEMBI UCIIOIH30BAHUS MOOHIIb-
HBIX Tele()OHOB 3HAYUTENBHO BO3POCIIH, PaBHO KaK BO3POCIH U OMACEHUs O BO3ACHCTBUM Ha 370-
POBBE 3JIEKTPOMArHUTHBIX MOJIEH, 00pa3yeMbIX CaMUMU MOOUJIBHBIMU TelleoHaMU U 0a30BBIMU
CTaHIUSIMH. Pa3BuTHE MOOMITEHOM CBSI3U MPOXOAMIO CTPEMHUTENEHBIMHA TEMIIAMHU.

B 80-x rogax mpomuioro croyieTusi MOOMIIbHbBIE TE€IE(POHBI IEPBOTO MOKOJIEHUS, B KOTOPbIX
HCII0JIb30BaJIaCh AHAJIOTOBAsl TEXHOJIOTHS, MO3BOJSUIM TOJIBKO nepenady 3Byka. B 1991 r. mossu-
nuck 1udpoBas nepeaava u riodajgbHas CUCTeMa MOOMIBLHOM CBSI3U, U TEMEPh UMEIOTCS TaKUe HO-
BbIe BO3MOXKHOCTH, KaK Tepeqada JaHHBIX U u300pakeHuil. MoOuibHbIE Tene(OHBI TPETHETO MO-
KOJICHU s, UMEIOIINECS Ha PHIHKE B HACTOSIIEE BPEMs, MO3BOJISIOT MOJIb30BATHCS TOMOJHUTEIbHBI-
MU ycIyraMu (TakuMU, Kak ¢akc, SJIeKTpOHHAsI To4Ta U 10cTyn K MHTepHeTy). Kak B aHANOroBhIX,
TaK ¥ B UGPOBBIX MOOMIIBHBIX TeNle(hOHAX CUTHAJBI MEPEJAIOTCS U MMPUHUMAIOTCS B BUJIE BOJIH B
BbIicOkoYacToTHOM (BY) (aHanmoroBble cUTHANBI) U CBEPXBBHICOKOYACTOTHOM JMAIa30HAX AJIEKTPO-
MarHuTHOTO CIEKTpa. BBHICOKOYACTOTHBIE CUTHAJIBI MPEACTABISAIOT COO0N HEMOHU3UPYIOIIee U3ITy-
YyeHue ¢ JUIMHOU BoJHBI B Auana3zoHe oT 3 KI'u 1o 300 MI'11, a cBepXBbICOKOYACTOTHBIE BOJIHBI — OT
300 MI'q 1o 300 I'T1rl. YacToTsl, MCIIONB3yeMble MOOUIBEHBIMU Tele(OHAMH U TEICKOMMYHHUKAIIH-
OHHBIMH CETSAMH, HaxoAaTcs B auanaszode oT 900 MI'y no 1,8 I'T'n u Brmots go 2,1 I'T', xots cie-
JyeT OTMETHUTh, YTO JUTMHA BOJHBI MOXKET Pa3IuvaThCs B 3aBUCHMOCTH OT THIAa MOOMJIBHOTO TeJe-
¢dona. ITO KacaeTcsi Kak MOOMIBHBIX TEIEPOHOB, TaK M UX 0A30BBIX CTAHIIHM, KOTOPHIE MOCHIIAIOT
Y IPUHUMAIOT 3BOHKH.
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Puc. 2. [llkana snekmpomacHumHulx U3LyyeHut

Ceroanst MOOWIIbHBIE TeIe()OHBI MPEBPATHIINCH B HEMPEMEHHBIH aTpuOyT OnepaTuBHON Jie-
JI0BO# CBsI3M. BONBIIMHCTBO JIOEH 1 TIOCIIe OKOHYAHUS pab0vero JHs MOJIb3YIOTCS MOOMIBHBIMH U
OOBIYHBIM JOMAIIHUM paroTene)OHOM, KOMIBIOTEPOM, CMOTPST TEJIEBU30p M BUIeO. [laxe netn
3a4acTylo MPEANOYUTAIOT OOLIEHHE ¢ KOMIBIOTEPOM JIFOOBIM IPYIMM pa3BJICUEHHEM, a COTOBBIN
TenedOoH CerofHs CONpoOBOXKIACT He OJHOr0 noapocTka. [lomyyaercs Tak, 4To ycTpoHCTBa, H300pe-
TEHHBIE YEJIOBEKOM JIJIs1 00JIErYeHUsl YCIIOBUIM pabOThI U KU3HU, HAHOCAT BPEJl €r0 3/J0POBbIO.

Ileab paGoTbl — BBIICHUTH, KaK COTOBBbIM Teiae(OH BIMSET HAa 37A0POBbE 4YEJIOBEKA U
HACKOJIBKO 3TO OMacHO.

MeToanka — NOMCKOBO-TeOpeTHYECcKas (I10100p M aHAJIM3 JIUTEPATYyphl ISl U3yYEHHUE J1aH-

HOW TIPOOJIEMBI).
Pe3yabTraTel. UcTopusi co3nanusi teaedona. IlepBriii NpUMUTUBHBIN anmapar, NPUHAMABIIHMA
cooOmienust, Opu1 M300peTéH aHrnmuanamMu YutctoHoM u Kykom B 1837 romy. B opurunanbHOi
CHCTEME HCIOJb30BAJIOCh yX€ IATh MAarHUTHBIX cTpesok. IlepepaTunk mochulan CUrHal, OTKIIO-
HSBIIUM cpa3y ABE U3 MATU CTPEJIOK TaK, YTO B KOMOMHAIIMM OHU YKa3bIBAJIM HAa OJHY U3 OyKB al-
¢daBuTa, HAPUCOBAHHBIX Ha JOCKE B ONpeAenaEHHOM mopsjake. s mojdydeHus M Meperadyd Takux
coo01IeHnI TpeOOBaIKCh CHEMaTIbHO 00YUYE€HHBIE ONEepaToOphl, U, TEM HE MEHEe, CUCTEMA C JBYMsI
CTpEJIKaMU Cpa3y Halljla IUPOKOe MPUMEHEHHE, MOCKOJbKY Oblia ropas3io JelIeBle «MHOIOKa-
HaJIbHON».

B 1840 rony Yurcron 3anarenToBan Tenerpaduyto cuctemy ABC, B KoTOpoil siekTpomar-
HUT NMPUBOAUI B JIEHCTBUE 3aBOHON MEXaHU3M, UYTO MO3BOJIMJIO MCIOJIb30BAaTh TOBOPOTHBIM JUCK
11 TOKa3a OyKB B HYKHOU MOCJIEeI0BATEIbHOCTH, TEM CaMbIM 00JIETYMII MOJIb30BaHue. «Ecu s 3a-
CMasno MoK UMEHAMb CE0I0 CUNLY 8 MOYHOM COOMBEMCMBUU C MeM, KaK MeHAemcs NIOMHOCHb
npu NOIyYeHuu 38yKd, mo cMo2y nepeoasamsv Ha paccmosiHue 4eio8edeckylo pedvy. ITUMH CIOoBa-
Mu Anekcanjp benn Belpazun npuHuun pabotel Tenedona. B 1876 roay bemn 3amarenToBan
YCTPOMCTBO, NepeaBaBlliee U MPUHUMABIIEE roJ0coBble coobuieHus. B nepenarunke benna (Muk-
podoHe) 3BYK BbI3bIBaN KOjeOaHUsI THOKOM MeMOpaHbl, MPUKPEIIEHHON K MOCTOSHHOMY MarHuTy.
D¢ ek, Ha3pIBAEMOI 31EKTPOMAarHUTHOW MHIYKIMEH, BBI3bIBAJ M3MEHSIOLIMICS MO CHJIe TOK B
HaxOJIMBILIENCS PAIOM IPOBOJOYHOM KATyIIKE. DTOT NEPEMEHHBIM TOK MEpeAaBal 1o MPOBOJIAaM K
NpUEMHUKY (CITYyXOBOW TpyOKe), TJie OH TaKKe MPOXOAUI Yepe3 MEKTPOMArHUTHYIO KaTylky. M3-
MEHEHUS TOKa BBI3bIBAJIO U3MEHEHHS Obl Kakas KOMIIaHHs 3TO clejalia, OTBETOM OyAeT MOJI4aHHUe.
Haxe npodeccuonansl, paboTarolue Ha 3TOM PhIHKE, 3a4acTyI0 IyTal0T UMs U300peTaTens U Mpu-
MUCBIBAIOT aBTOPCTBO PA3IMUHBIM KOMITaHUSIM.

Uctopus coroBoro tenedona Havanach B 1947 rony, korna komnanus AT&T, a Tounee
MIpUHAJIeKABINAs el uccieaoBarenbekas aboparopust Bell Laboratories BriepBbie BBICTYIHTIA C
uzaeel cozaHusi MOOMIBHOTO TenedoHa, MpeJHa3HAYeHHOTO JUIsl MOHTaxa B aBToMoOmWsIx. Tene-
¢don Becmn 30-40 xkunorpaMMoB (0€3 UCTOYHUKA MUTAaHUA). Yoke B 50-€ TObI HaYamach MOCTETICHHAS

21



ISSN 2409-563X. MEDICUS. 2019. Ne 4 (28).

MUHHUATIOpU3aus TeaedOoHOB B MAalIMHAX, OHU CTAJIM 3aHUMAaTh MEHbIIIE MecTa. Yike B Hayane 70-X
TeneOHBI U3PSATHO “TIOXYAENH” U BECHIU Bcero okoiyio 12-14 kunorpamm. [Ipu 3TOM nuranue mo-
MIPEKHEMY OCYILECTBIISIOCH OT OOPTOBOM CETH aBTOMAIIMHBI. DTOT MPOTPecC HUKAK HE 3aTparuBaj
IIEHIEX0/I0B, IOCKOJIIbKY MHUKPO3JEKTPOHHKA B TO BpEMs €ll€ HE MOIJIa I0opajoBaTh HMX IIO-
HACTOSIIEMY MOOMJIBHBIMHU yCTpoicTBaMu. Takas cuTyamus mpocyiiectBoBaita 10 1972 roaa, ko-
rna Maprtun Kynep, umxenep ¢upmsl Motorola, 20 et nmpopaboTaBmnii HajJ CO3JaHUEM MOPTa-
TUBHBIX PaJUOCTaHIUM, BAPYT MOHSII, YTO MOXET CO34aTh JEWCTBUTENbHBIA MOPTATUBHBIA TEe-
¢oH.

['ox ymien Ha BOIUIOIIEHHE WIEH, a UCHBITaHUS MEPBOTO B MHpPe MOOWUIIBLHOTO TeiedoHa
npouut 3 anpens 1973 roga. K aromy nHio Ha BepmmHe 50-3taxHoro Alliance Capital Building B
Hulo-Mopke (panee 31anue HasbiBanoch Burlington Consolidated Tower) Gbl1a cMOHTHpOBaHa Ga-
30Bas craHius. OHa morna oocinyxuBath 30 aODOHEHTOB M COEIUHSIIA UX C HA3€MHBIMU JIMHUSMHU
cBs3u. Cam coToBblli TenedoH HazbiBasics Dyna-Tac. DTo Obuta TpyOka BecoM okoio 1.15 kr m
pasmepamu 22.5x12.5x3.75 cm. Ha nepenneit nanenu ObU10 pacnonoxkeHno 12 kiasum, u3 Hux 10
uu(dpoBBIX U ABE ISl OTIPABKH BbI30BA M MpEKpallleHus: pasroBopa. Hukakoro nucruiesi, HUKaKUX
JOTIOJTHATEIBHBIX (YHKIMH. AKKYMYJISTOP T03BOJISLT 00mmarhest mo Dyna-Tac nenbix 35 MUHYT, HO
BOT 3apsbKaTh €ro Mpuxoausock 4yyTh 6omnee 10 yacoB. iMeHHO 3TOT TenedoH yrpom 3 ampens B3sil
B pyku Maptus u HaOpan Homep Jlxoana Ourens (Joel Engel), HauanbHuKa ucCiie0BaTeIbCKOIO
otrnena Bell Laboratories. Hagano 6bi10 momoskeHo. Uepe3 HECKONBKO JIET MOSIBUIIMCH IEPBBIE
KOMMEpUECKHE CeTH, KoTopble B 80-X roax OXBaTHJIA IOYTH BECH MHUP.

IIpenmymecTBa MOOMJILHOM CBSI3H.

Umucroe 3BydaHue peud, OTCYTCTBUE MMOCTOPOHHUX IIYMOB U 3((dekra MeTasim4eckoro ro-
J10ca; BBICOKOE KaueCTBO CBSI3U MPU MEepeBHUKEHUH aOOHEHTa (Mepexo/l U3 OJHOU COThI B APYTYIO
COBEpILICHHO He3aMeTeH). [lmoc 3amura OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIA ¥ IPOCIIYIINBAHUS, A
TakXe MOMeX0yCTOMUNBOCTh. CKOPOCTH Mepelayr JaHHbIX MOXKET Jocturath 153 Kour B cexyHay,
YTO B HECKOJIBKO pa3 ObICTpee 0OOBIYHOI0 MOJEMHOI'O COEIMHEHUS YE€pPE3 CETh 0OILEro NOJIb30BaHuUs

JlaTckue Bpauu OINpOBEpraroT MHEHUE 00 omacHOCTH MOOWIBbHBIX TenedonoB. Hupoko-
MacmTaOHOE HCCIIeIOBaHUE BIMSHUS MOOWJIBHBIX Tele(OHOB MOKA3ajo, YTO JOJTO WM KpPaTKO-
CPOYHOE I0JIb30BaHNE MOOMIBHUKOM HUKAK HE CBA3aHO C YBEIMYEHHEM PHCKa PaKOBBIX 3a00seBa-
HUN. AHTEHHBI, IPUHUMAIOIINE U NEPEJAIOLINe CUTHAIBI MOOMIBHBIX TE€IEPOHOB (OHM K€ COTHI),
JEUCTBUTENBHO SBISIOTCS UCTOYHMKAMM 3JIEKTPOMArHUTHOTO U3IY4EHUs, CIIOCOOHOTO MPOHUKAThH
B UeNoBeYeCKUil Mo3r. OHAKO CBHJIETEIHCTB TOTO, YTO ATO KaKUM ObI TO HU OBLIO 00pa3oM CBsi3a-
HO C MOBBIIIEHUEM pUCcKa 00pa30BaHUs OMYXOJIeH B TOJIOBE WM 111ee, He 0OHapyxkeHo. C TakuMm 3a-
SIBJIGHUEM BBICTYIIWJIM CIIEHUATNCTHI U3 JlaTcKOro MHCTUTYTa pakoBo anuaemuonaoruu B Konenra-
rese. B xozie npoBeI€HHOr0 MU MCCIIEIOBAHUS OHU M3ydanu JaHHble Oojee 420 ThICSY Biajelb-
11eB MOOMJIbHBIX TEJIE(POHOB, HEKOTOPHIE U3 KOTOPHIX CTAJIM MOJB30BATHCS COTOBOM CBSI3BIO €IIE B
1982 rony, a Gosee 56 ThICSY U3 HUX AENAOT 3T0 MUHUMYM 10 jeT. DKcrepThl He HAllUIM HUKAKUX
CBUJETEIBCTB TOTO, YTO MOOUJIbHBIE TEJIE(POHBI TOBHIIIAIOT PUCK JIEHKEMUHU WM 00pa30BaHus OMy-
XOJIM B TOJIOBE, IV1a3aX WM CIFOHHBIX JKEJIE3aX.

Kak ormerun mpodeccop Tpumra Makkuau w3 HEHTpa SMUAEMHOJIOTHH U OMOCTATUCTHKHU
YHHUBEPCHUTETA aHTJIMICKOro ropoja Jluzac, pe3yapTarsl 3TOr0 MaccoBOIO MCCIEOBAHNS OYEHb BaX-
HBI, TIOCKOJIBKY B €r0 X0Ji¢ ObUTM MpOaHaIM3UPOBAHbI TaHHBIE U3 apXMBOB ONEPATOPOB MOOMILHON
cBs3u. [Ipu 3TOM yu€HbIE BOBCE HE MOJIarajuch JUIIb HA CJIOBA CaMUX I10JIb30BATEIEH O TOM, KaK 4a-
CTO OHH TOJIB30BATHCH cBoMMU Tenedonamu 10 et Hazan. bonpioe KoIu4IecTBO JIHOEH, 3a1eHCTBO-
BaHHBIX B 9TOM HMCCJIEI0OBAHNUH, 03HAYAET, YTO €r0 Pe3ysbTaTaM MOXKHO B KAKON-TO MEPE JOBEPSTH.

bputanckuit THCTUTYT pakoBbIX HCCIEeIOBaHUI OOHapom0Bal JaHHbIE COOCTBEHHOTO HC-
CJIeZIOBAHMSI, TI0 UTOTaM KOTOPOTo OBbUT clieNIaH BBIBOJ: UCIOJIb30BAHUE MOOUIIBHBIX TEIE(POHOB HE
MPUBOJUT K YBETMUEHHIO PHUCKA BOSHUKHOBEHHUS paka Mo3ra. [Toxoxyro paboTy U ¢ aHaJOTHYHBIMU
BBIBOJIaMU IIpO/JIENajla HEAABHO U OJIHA U3 HE3aBUCUMBIX OpraHU3aluil, U3y4yaBllas UCIOJIb30BaHNE
MOOWJIBHOU CBsi3U B KOHIIE 1990-X. DKcnepThl, TEM HE MEHEe, BCe PaBHO COBETYIOT JIETSAM M TO/I-
pPOCTKaM OTpaHUYMBATH BpeMsl MOJIb30BaHUA Telde(oHaMHU, TOCKOJIBKY MX MO3I M HEpBHAs CUCTEMa
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BCE €llle HaXoAsTcs B Ipolecce GopMUpoBaHUSL.

B nayuno#i nmutepaTtype cooOuiaercsi 0 psAae KIMHUYECKUX Kajlo0, CBA3aHHBIX C UCIOJB30-
BaHUEM MOOMWJIBHBIX TenedoHOB. K HUM OTHOCUTCA rojioBHas 00Jib, yCTalOCTh, HAPYLIEHUS CHA,
NoTepst MaMATH, TOJIOBOKPYKEHHE, OIIYIIEHUE jKapa WK MMOKAIBIBAHUA B 00J1aCTH YITHOW paKOBH-
HBbI (WIK MPEAJBEPHOrO CIyXOBOT'O MOJIS) WM B FOJIOBE, HApYIIEHUE PaBHOBECHS, INIyX0Ta U HesC-
HOCTh 3peHus. [lo TaHHOMY BOIIpOCY MMEETCS OYEHb Majo MCCIEIOBAHMM, M UX PE3YJbTaThl HE
JAl0T HUKaKUX CBHUJIETEIIBCTB O CBSI3U MEXKJY 3TUMU CUMITOMAaMH U UCIOJIb30BAHUEM MOOUIIBHBIX
teneoHoB. OHAKO ClIEAyeT OTMETUTh, YTO 3TO OOIIHe, Hecenn(PUIECKUe CUMIITOMBI, KOTOpPhIE
MOTYT OBbITh BbI3BaHbl MHOI'MMHU DPA3JIMYHBIMU Ipu4yvHaMU. [1OCKOJIBKY OHM IPEACTaBISIOT MPO-
OneMy JUIsl CTpaJaroIIuX OT HUX JII0/IeH, HeOOXOAUMO BBISICHATD UX IPUYHHY.

HanOosnee BaXXHBIM M YETKO OIpEesIEHHBIM BO3CHCTBUEM MOOMIIBHBIX TEJIE(POHOB HA 3710-
POBBE M €AMHCTBEHHBIM YETKO YCTAHOBJIEHHBIM PUCKOM C 3IHUJEMHUOJOTNYECKON TOUKU 3PEHUS SIB-
JISIFOTCSI TOPOXKHO-TPAHCIIOPTHBIE IIPOMCLIECTBUS, KOTOpPbIE, €CTECTBEHHO, HE CBSI3aHbl C BO3JIEH-
ctBueM BY mim cBEpXBBICOKOYACTOTHOTO M3JIy4eHHs. Pe3ynbTaThl HEKOTOPBIX HCCIEAOBAaHUM I10-
Ka3bIBalOT, YTO UCIOJIb30BaHUE MOOMIILHOIO TesleoHa fAaxke 3a 10 MUHYT 10 aBapHM CBS3aHO C 4e-
THIPEXKPATHBIM MOBBILIEHUEM PUCKA CTOJIKHOBEHMSI, KOTOpOE MPUBEAET K TpaBMaM. Puck nosblmia-
eTcs He3aBUCUMO OT TOTO, HUCIOJIb3YeTCs JIM Telae(oH ¢ rapHUTYpOH, OCTaBIsIOIIEH pyKH cBOOOI-
HBIMM, WU HET.

Jlronu cranu cTpasaTh 3aBUCUMOCTBIO OT «YMHON TEXHUKH» — «MOOMJIBHUKOB» U KOMIIBIO-
TepoB. [l Hamero Mo3ra 3To KaracTpoda: OH NepecTaéT TPEHUPOBAThCS — IIEKTPOHUKA (haKTHYe-
CKM JyMaeT 3a Hac, a TeM BPEMEHEM KJIETKU MaMSATH Mo3ra Aerpaaupyror u ormuparotr! Kak xe
BEPHYTh U COXPAaHUTH XOpollyro namsaTh? Han 3Toit mpobiaemoii paboTaroT KpynHeHne HayqHble
LEHTPBI MUpA.

Uro kacaercss MOOMIIBHBIX Tene(OHOB, TO, Kak cka3zal mpodeccop ouoxumun KannpopHwmii-
ckoro yHuepcutera Pocc Dilnu, «enepsvie 6 ucmopuu mvl 0epicum y c60e20 yxa 00801bHO MOUY-
Hblll paouonepeoamyux. Ilpuuem, 3amemome, paccmosnue om 3mo20 nepedamuuxa 00 20J108HO20
Mo32a- 6ce20 0KOJlo Oumaly

Kak npaBuiio, coBceM HEMHOTUE CKJIOHHBI CBSA3bIBAThH MOBBILIEHHYIO YTOMJIIEMOCTb, COHJIU-
BOCTb, pa3JpakUTEIbHOCTh U HEPBO3HOCTh, TATY K YHOTpeOJIeHUI0 Kode, ydacTHBIIUECS CIlydyau
MPOCTYIHBIX U BUPYCHBIX 3a00JI€BaHUI, TOJIOBHYIO 00JIb U Pe3b B I1a3axX ¢ NEPEroBOpaMu IO COTO-
BoMYy TenedoHy. MHOIOYMCICHHBIMH HCCIEIOBaHUSIMU BBISBICHa BOCHPUHUMYMBOCTH 4YeJOBEYE-
CKOTO OpraHu3Ma Jja’ke K caMbIM CJIa0BbIM AJIEKTPUYECKUM M MAarHUTHBIM IOJISIM, HE TOBOPS yXKe O
0osiee MOIIHBIX M3ITYYEHHUSX, UCXOIAIMIMUX OT MOOWIBHBIX TelepoHOB. TeXHOreHHble M3Iy4YeHus,
MIPOHUKAsE B OMOJIOTUYECKHI OOBEKT, BO3JCHCTBYIOT Ha OpPraHuM3M YeJOBEKa Ha MEXKJIETOYHOM
YPOBHE, BBI3bIBAsi B OpPraHU3Me pasziINyHble HApyIIEHUs], U, KaK clieicTBUE, 3a0oseBanust. OCOOEHHO
YyBCTBUTEJbHA K BO3JECWCTBHUIO BPEIHBIX M3JIyY€HUH LIEHTpajibHAs HEpPBHAs CHUCTEMa 4YellOBEKa.
Tem He MeHee, 3a4acTyr0 HE COOMIOIAIOTCS JjaXke caMble OObIUHbIE TUTHEHUYECKUE HOPMBI M CTaH-
JapThl PaCCTOSIHUH, 3asBJICHHbIEC IPOU3BOAUTENEM B MACTIOPTHBIX JaHHBIX.

B Hacrosee BpeMsi MpaKTUYECKH TOBCEMECTHO UCIOIb3YIOTCS COTOBbIE Tene(oHbl, paboTa
KOTOPBIX COMPOBOXKAAETCS 3JIEKTPOMAarHUTHBIMH H3MydeHUssMH. Kak 3To 3auacTyro ObIBaer, coTo-
BbII TeneoH, pa3peluB MHOTO CTapblX MpoOJIeM, MOPOANUI HE MEHBIIEE YHUCIO HOBBIX. DIEKTPO-
MarHMTHOE U3JIy4E€HUE SBIISETCS BUAOM MaTepuu, OHa 00Ja/laeT Maccoi, SJHEpruel u UMIYyIbCOM, U
nepeMeIaeTcs B MPOCTPAHCTBE B BUJIE AJIEKTPOMArHUTHBIX BOJIH. OHM B3aUMOJIEHCTBYIOT C OMOJIO-
TMYEeCKUMU 00bEKTaMU Ha MaKpO- U MUKPOCKOIUYECKUX YPOBHSX, KOTOpPbIE MOAPOOHO U3JI0KEHBI B
OCHOBHOM 4aCTH HAlIEro MCCIIEI0BaHUS.

«Mobunvuwiii menegon — 0OUH U3 Cambix MOUWHBIX UCHOYHUKOG INIEKMPOMACHUMHO20 NOJIA,
8030elicmayioue2o Ha yenoseKa»,- TOBOpuT crneuuanuct ®enepanbHoro nentpa ['occansnuanazo-
pa Anexcannp CrepnukoB. MoOMIbHBIME TenehOHAMH B MUPE MOJB3YIOTCS JECSATKH MUJUIMOHOB
monaen. M3nydyenue MOOMIBHBIX Tele(OHOB BIUSET Ha 370pOBbE UeioBeKa. JKemaTenbHO MOJB30-
BaThcs Tenedonamu He 6onee 30 MUHYT B CYTKH.

CpencrtBa paguocBsI3U pa3BUBAIOTCS HA MPOTSHDKEHMM YyXe MouTH cToseTus. COTOBBIN ke
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TenedoH cTajd MaCCOBBIM TOJIBKO B MOCIIEAHEE AECATUIIETHE, U CTOJIb KOPOTKOTO MPOMEXYTKA Bpe-
MEHH SIBHO HEJJOCTATOYHO JJISl TOTO, YTOOBI JIeNlaTh BBIBOJBI O €0 BpeJe MM O0€3BPETHOCTH Ha OC-
HOBE HIMPOKOMACIITaOHOTO PKCIiepuMeHTa Haj JroAbMu. Ho napaiite jxe momnpoOyem mpoaHaIu3u-
pOBaTh T€ MHEHHUs YUYEHBIX, KOTOPbIE €CTh Ha JIaHHBbIKH MOMEHT BpemeHHu. Ceifuac camoiil pacmpo-
CTpaHEHHOU MpoOIeMON COBpPEMEHHOM NMBWIM3ALMU CUUTAETCS Bpea cOTOBbIX TenedoHoB. Kak
orMeTHi npodeccop Tpuma MakKuHU U3 HEHTPA SIHIEMHOIOIUN U OMOCTaTUCTUKUA YHHBEPCUTETA
aHIJIMKCKOro ropoja JInac, pe3yabraTsl 3TOr0 MacCOBOTO UCCIIEAOBAHUS OYEHb BAaXHBI, [IOCKOJIBKY
B €ro xoji¢ ObUIM MPOAaHATM3WPOBAHBI JaHHBIE M3 APXHUBOB ONEPATOPOB MOOMIBHOW cBszu. Ilpu
3TOM Y4Y€HbIE BOBCE HE MOJAraJiiCh JIMIIb HA CJI0BA CaMHUX IOJIb30BATEIEH O TOM, KaK 4acTO OHHU
MOJIb30BANTUCH cBouMH Tenedonamu 10 et Haza.

['pynmna yuénsix BenukoOputanuu, co3gaHHas MPaBUTEILCTBOM JJIs HU3yUeHUsS! MPOOIEeMbl
«MobunpHbie TeneOHBI U 3JOPOBBEY, MPUIILIA K BEIBOIY, YTO HaUOOJIEe YSI3BUMBI JIETH «H3-3a HX
pa3BUBaroIIelics HEPBHOM cUCTeMbl». AHIIMYaHe yoexaeHsl: «HyHo npensarcTBoBaTh TOMY, YTO-
OBl JeTH BEJIM MO MOOWIILHUKAM HECYIIECTBEHHBIC MEPETOBOPHI». A HEMeIKas akaJeMus Neanar-
pun emé B 2001 rogy omyOiukoBana oOpalieHHE K POIUTEISIM C PEKOMEHJAIUEeH OTrPaHUYHTh
MI0JIb30BAHNE COTOBBIMU TesepoHaMu WX AeTbMH. Yu€Hble VIcaHuu yTBEPKIAIOT, YTO JaXKe JIBYX-
MUHYTHOE UCHOJB30BaHHUE MOOUIBHOTO Tele(OoHa MOXKET U3MEHUTh PUTMHKY OHMODIIEKTPHUYECKON
aKTUBHOCTH MO3ra peO€HKa B TEUEHHE MOCIEAYIOLUX ABYX YacOB MOCe OKOHYaHUA pa3roBopa. K
aHAJIOTUYHBIM BBIBOJIAaM MPUIILIA pOCCHiicKue uccaenoBarenu u3 MHctutyra Ouodusuku. YdéHoie
cuuTaroT, yto DMII MOryT naTh TOMYOK pa3BUTHIO paka y aereil. Benrepckue ucciemoBarenu
MPEACTABUIIM JAHHBIE O BO3MOXHOCTH Pa3BUTHSA OIYXOJHM T'OJOBHOIO MO3ra Yy IMOJIb30BaTENIEH CO-
TOBBIX Tee(hOHOB. VMU yCcTaHOBJIEHA CBS3b MEXKY Pa3BUTHEM OITYXOJIU TOJIOBHOTO MO3Ta Y JIIOJCH
ot 20 110 29 net, KOTOpbIE UCIIOJIB30BAIU COTOBBIE C IETCKOr0 BO3pacTa.

B MockoBckoit meaunuHckoi akajgemuu uM. .M. CeueHoBa noj; pykoBOACTBOM aKaJIeMH-
ka PAMH TI'ennaaus PymsHieBa npoananusupoBanu uHopmanuio o Ouonoruyeckux s dexrax
W3ITydeHUH MOOWIBHHUKOB. [IpHIIIM K BBIBOAY, YTO OCHOBHBIM BPEIHBIM (PAKTOPOM MOOHMIBHBIX
Te’ae)OHOB CUUTAIOTCS BHICOKOYACTOTHBIC U3TYyUSHUSI.

[[IBenckue yu€Hble YTBEPKAAIOT, YTO, €CIU Bl AKTUBHO TOJIB3YETECh «TPYOKOI» B TEUCHUE
10 u Gonee neT, y Bac BEIHK IIAHC 3apaboTaTh OMyXOJb, HET, HE MO3Ta, a yxa. /laHHbIe, MOIy4eH-
HbI€ Ha OCHOBE 00cnenoBaHus 750 3as7bIX «COTOBUKOBY, CBUJIETEIBCTBYIOT, UTO PUCK MOJTYyYUTh
TaK Ha3bIBAEMYIO aKyCTUUYECKYIO HEBPOMY B TOM YX€, K KOTOPOMY Halle MPUKJIAIbIBACTCs arapar,
BO3pacTaeT B YEThIPE pas3a M0 CPAaBHEHUIO C TEMH, KTO MPUOOPEN 3TO UyA0 LUBWIN3ALMUA CPABHU-
TEJIbHO HEJaBHO WM BOOOIIE MPEANOYUTAET 00XOAUTHCS 6€3 OHOTO.

Axycmuueckas negpoma- 310 10OpOKAYECTBEHHAs! OIyX0JIb, BO3HUKILIAs BOKPYT KaHaja, Co-
€AVHSIONIET0 YIIHYI0 PAaKOBHUHY C TOJOBHBIM MO3roM. B oTiMuYMe OT 3J0KaueCTBEHHOW OHa HE
OTacHa JUIsl )KMU3HHU, HO B COCTOSIHMM, €€ OCHOBATEJIbHO OCJIOKHUTh, IOCKOJIBKY BBI3bIBAET IIIyXOTY,
YXYALIEHHE KOOPAUHALMU ABUKEHUHN, a THOTJA U MMapajny JIMLEBbIX MBIIIILI.

JIByxjieTHee Hcce0BaHre BIHUSIHUS COTOBBIX TEIE(POHOB HA YeIOBeKa, NPOBEAEHHOE (PUH-
CKMMH Y4E€HBIMH, TIOKA3aJ10, YTO U3JIyUY€HUE OT HUX BBI3BIBAET YBEIMUYEHUE aKTUBHOCTH COTEH Oel-
KOB, HaXOJSIIMXCs B KJIeTKax opranu3ma. KiieTku Mo3ra He UCKITIOUEHHE.

CotoBblii Tene(oH BBI3bIBACT 3aBUCUMOCTh — TaKOM BBIBOJ AENAIOT MICUXOJIOTH, U3y4asl Bia-
JIeNIbLIEB COTOBBIX TeneoHoB. [lcuxonornyeckas 3aBUCUMOCTh OT alapara MOXKET MPOSIBISTHCS B
CJIeIYIOLIUX BUIAX:

» bOecnoxolicmeo no nosody omcymcmsusi meie@ona (BO3ZHUKACT ONIYIIEHUE OJHHOYE-
CTBa M JICTIPECCUBHBIE COCTOSIHUS, YEJIOBEK HCIBITHIBAET CHIIBHOE OECTOKOWCTBO, B HEKOTOPHIX
cllydasix COocOOHO€ MepepacTH B MaHUKY, IIPU ITOM (UKCHUPYIOTCS CKauKH apTepuaIbHOro JaB-
JIEHUS);

» SMS-manus (4eTOBEK MUMIET U OTCHUTAET JAeCATKH SMS B JIeHb, B HE MOKET OCTAHOBUTh-
csl, TaXKe €CIIM MY TOILE TO3BOHUT);

» unghopmayuonnas manus (Bnaaenen teiedoHa MOCTOSHHO XKAET 3BOHKA wiu SMS, no-
cTaéT MOOWIBHBIN TenedoH, TPOBEPSIET, HE MPOIMYCTUI JIK OH BaXHYIO HHpopMaruio. YenoBek He
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MOJKET 3allOMHHTb, KaKas HMEHHO MH(QOpMaLUs AJIs HETO BaXkHa, U 00palaeTcss K CBOeMy MOOMIIb-
HOMY CHOBAa U CHOBA).

» Comoagulii meneghon 6ezonacen moabKo npu pasyMHOM K HeMy OMHOUEHUTO.

[To3TOMYy MOKHO COCTAaBUTH MPOCTHIE MPABHUIIA TIOJIH30BAHUS COTOBBIM TEJIe()OHOM:

» HayunTp mosp30BaThCsi COTOBBIMH TeleOHAMHU JETeH W MOAPOCTKOB JIMIIb B CIIydae
HEOO0XOAUMOCTH.

» He Bemaiite Teneon peOEHKY Ha IO, TTIOJIOKHUTE €r0 B €r0 CYMKY, /1a U CBOU TenedoH
HE JIEp>KUTE BO BHYTPEHHEM KapMaHe WK B KapMaHe OpIOK.

» JleTsiM ¥ IOJIPOCTKaM HYKHO OIPaHUYMBATh BpEMs MOJIb30BaHUS Telae(oHaMu, TOCKOIIb-
Ky MX MO3T U HEpBHAs CUCTEMa BCeE eIle HaXOsATcs B Iporecce popMUpoBaHUs.

» Pomurenu mOMmKHBI HCKIIFOUUTH OECKOHTPOJIBHBIN JOCTYNT K MOOMIIBHBIM TesieoHaM Je-
Tel ¥ NOJPOCTKOB 110 12 ner.

» Craparbcsl HE UCIOJIB30BAaTh COTOBBIE TeIe(OHBI JIHUIIAM, CTPAIAIONIMM HEPBHBIMHU 3300-
JIEBAaHUSIMU U PACCTPOMCTBAMU CHA.

» OrpaHu4uTh NPOAOIDKUTEIFHOCTD Pa3srOBOPOB (IIPOIOHKUTEILHOCTD OTHOKPATHOTO Pa3-
roBopa — 710 3 MHUH).

» MakcumanbHO YBEIWYMBATh MEPHOJ MEXKAY IBYMs Pa3roBopamMu (MHUHUMAIBHO PEKO-
MEHJIOBaHHBIN — 15 MuH),

» Ilo BO3MOKHOCTH HOJIB30BaThCSl TPOMKOH CBS3BIO.

» CrapaiiTech HAXOIUTHCA HA PACCTOSHUM HE MEHEEe METpa OT YEJIOBEKa, TOBOPSIIETO 110
MoOmibHOMY Tenedony. M3beraiite Takxke 1mosib30BaThes Tene(oHOM B aBTOOyCe, METPO U Moe31ax
— TEM CaMbIM Bbl 3aLIUTUTE OKPYKAIOIIHX.

» He pasroBapuBaTh B aBTOMaIIMHE 10 COTOBOMY TeiedoHy. Meraumyeckuii Kopiyc aB-
TOMOOWIISI AEMCTBYET KAaK «3KPaH», yXYALIAETCS PauOCBsI3b. B OTBET Ha 3TO MOOMIIbHBIN ammapar
YBEJIMUMBAET CBOK MOIIHOCTb, YTO IPUBOJUT K OOJIbLIEMY 00JIyueHHIO A0OHEHTA.

» He monp3yiitech MOOMIBHBIM Telle()OHOM BO BpeMs T'PO3bl. BeposSTHOCTH momnamgaHus
MOJIHMH B pabOTaIONIMK TeIe(OH B HECKOIBKO Pa3 BbIIIE BEPOSATHOCTH IONA/IaHUs B YeJIOBEKa.

» Crenaiite Bce, YTOOBI COKPAaTHTh BpeMs, KOTJa Bbl HOCUTE B CBOMX KapMaHaX MOOWIIb-
HbII TeseoH. Houblo He ocTaBisiiiTe anmapar B HENOCPEICTBEHHOM OJIM30CTH OT ce0sl MM JKe BBbI-
KJIFOYaiTe ero ¢ TeM, YTOObI OH HE U3JTy4all AJIEKTPOMArHUTHBIX BOJIH.

» Ecnu >xe BBl BEIHYKAEHBI HOCUTH ¢ cO00W B KapMaHe "MOOMIBHHK", TO KIIAJHUTE €ro TaK,
4yTOOBI KJIaBUATypa CMOTpEJIa Ha TeJo, a ThUIbHAsI CTOPOHA anmnapara, IJie pacnojoKeHa aHTeHHA, —
BO BHEIIHIOK CpPELy.

» T'oBopuTe MO0 MOOHIFHOMY TeneOHY OYeHb KPAaTKO, TaK KaK €ro BO3JeHCTBUE HA TKaHU
3aBUCHUT OT MPOJIOJDKUTENILHOCTH paboThl. IIpu m060i BO3MOKHOCTH MOJIB3YHTECh CTALIMOHAPHBIM
TenedoHOM.

» Bo Bpewmst pasroBopa 1o MOOWJIBHOMY ammapary peryiisipHO MEHSHTe yXo, K KOTOPOMY
BbI €ro nmpukiajapiBaere. M30eraiite moap30BaThCsi MOOMIBHBIM Tele(OHOM B TEX MECTAaX, € HET
YCTOMYMBOIO CUTHAJIA WJIN K€ BO BPEMsI IBUKEHHUS.

» CrapaiiTech 00JbIIIe UCTIOIB30BaTh COOOMIEHUs B opmate SMS.

» Ilpu pasroBope U3 MOMENIEHUH — €CIIM €CTh TaKasi BO3MOKHOCTb — ITOIXO/IUTE K OKHY.

» Ilpu mmTensHOM pa3roBOpe PEKOMEHYETCsl CHUMATh OYKH C METaUNTMIEeCKO OMpaBoid,
T.K. HaJM4ue MOAOOHOI OmpaBbl, UTparoIIell poJib BTOPUYHOTO M3IY4aTeNsl, MOXKET NMPHUBECTH K
YBEJIMUEHUIO MOIIIHOCTH U3ITyYEHUSI.

» B MOMEHT yCTaHOBJIEHHUS COeAMHEHMs MOOMIBHBIH TenedoH paboraer Ha OoJbIIeH
MOIIIHOCTH, YeM BO BPEMsI pa3roBOpa, MOITOMY IPU UCXOSIIEM 3BOHKE MOJHOCUTE TPYOKY K yXY
HE cpa3zy, a uepe3 HECKOJIBKO CEeKyH/I Iociie Habopa HoMepa (MOMEHT YCTaHOBIICHHS CO€AMHEHUS Y
TereoHa MOKHO OIPENEIUTh 110 MHAWKAIIUY Ha JIUCILIEE).

3akiro4eHue.

[To naHHBIM JIUTEPATYPHBIX HCTOYHUKOB MOYHO C/I€NaTh BBIBOJI, YTO MUKPOBOJHOBbIE U3-
Jy4eHHUs] U SJIEKTPOMArHUTHBIE MOJS MaryOHO BIMSIOT Ha OPraHU3M YeJOBEKa, OCOOCHHO, IMpH
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JUTUTENIbHOM HMCIOJb30BaHUM COTOBOTO TenedoHa. bonpinas yacTe HaceaeHus MmiI0Xo WHOOPMUPO-
BaHa O TOM, KaK IMEHHO BIIUSICT COTOBBIN TeIeOH HA UX OPTaHU3M, & TAKIKE O TOM, KAKHE METOJIbI
3aIUTHI OT 3TOTO BO3JIEHCTBUS CYIIECTBYIOT.
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THE EFFECT OF MOBILE PHONES ON HUMAN HEALTH

A. Tihon, Doctor of Medical Sciences, Associate Professor
"Nicolae Testemitanu" State University of Medicine and Pharmacy (Chisinau), Moldova

Abstract. There is a growing concern about the possible hazards that electromagnetic waves
emitted by mobile phone pose to human health. Mobile phones have become commonly used
throughout the world within a short period of time. The problem of the potential health risk applies
particularly to young people who are the most intensive mobile phone users. Various studies indi-
cate that the emissions from a cell phone can be extremely harmful, causing genetic damage, tu-
mors, memory loss, increased blood pressure and weakening of immune systems. The countless in-
crease in mobile phones has increased the amount of non-ionizing radio waves in surroundings
during last two decades the possible risks by radio frequency electromagnetic field exposure of the
human body are a major concern for the society. Although the familiarization and dependency of
mobile phone are growing at an alarming pace, the Human health effects due to the exposure of
radiations have become a subject of intense debate.

Keywords: Mobile phones, electromagnetic waves, genetic damage, risk to the human body.
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CTPYKTYPA TI/IPEOI/IZ[Hg)ﬁ ITATOJIOI'MH B PETMOHE
UCITOJb30BAHMA NHOAUPOBAHHOU COJIN
U TEOXMMHYECKOU MO3AUYHOCTH JIAHJIIIA®TOB

N.B. A6a0nckan’, B.6. Macakun?, P.M. Bepunze®, C.B. Kasoponox*, A.H. Croxapos®
1.2 yagaunaT GUONOTHYECKUX HAYK, TOIEHT Kadeapsl oOIeil THTHEHE,
3KOJIOTUU Y PAJUAallMOHHOW MEAULIUHBI, 3 CTYAEHT 5 Kypca
4 IOKTOp MEIUIMHCKMX HaykK, Tpodeccop kKadeapsl HHEKIHOHHBIX O0Ne3Hei,
% TOKTOp GHONOTMYECKHX HAYK, mpodeccop Kadeapsl paaualinoHHON MEUIIMHEL X SKOIOTHH
1-3 MoMenbCKHit TOCYnapCTBEHHBIN MEUIIMHCKHI YHHBEPCUTET,
45 Benopycckuii rocyaapcTBeHHbIH MeIUIMHCKMI yHuBepeuTeT (MuHck), Pecy6mka benapych

Annomayusn. Vzmenenue cmpykmypol U00-ACCOYUUPYEMOU MUPEOUOHOU NAMONI02UU 8 pe-
2UOHe C 2e0XUMUYeCcKU 00YCI08NIeHHOU MO3AUYHOCMbIO UO0OHbIX Nanowagmos (Iomenvckas o6-
nacms, benapycy) npu nposedenuu npoepammvl ycmpanenusi LoOHOU HeQOCMAMOYHOCMU C UCNOTIb-
306anueM UOOUPOBAHHOU COMU CIMALU NPUYUHOU U3YYEHUS GIUAHUS U00d, NOCMYNAIOWe20 ¢ CONbIO
HA pacnpocmpanénHoCms pPA3IUYHbIX HOpM UOO0-ACCOYUUPOBAHHBIX 3A00NEBAHUL WUMOBUOHOT
arcenesvl. [Ipoeedénnblil ananruz 0PuYUATbHbLIX CMAMUCTIUYECKUX OAHHBIX COOEPAICAHUS U CIOUKO-
cmu 000aB8oK 1l00a 8 UCNONb3YeMOl COU, NOKA3amenel nepsudHoll u oowet 3a601e6aemMocmu pasz-
JUYHBIMU hopmamu tio0-accoyuupyemotl mupeoudHou namonoauu (1985 — 2018 2e.) nozeonun 6vi-
ABUMb KOPPETAYUOHHYIO 3A8UCUMOCTb USMEHEHUSI CIMPYKMYPbl MUPEOUOHO NAmoaocuu u u3owi-
MOYHOCMbBIO NOCMYNJIEHUsL 00A C CONbI0. YCmaHo8ums 3HAUUMOCHb A0EK8AMHO20 NOCHYNIeHUS
100a ¢ convlo O/ HACENeHUs, NPOHCUBAIOUIe20 8 YCII0BUAX 2eOXUMUYECKU 00YCNI06IEeHHOU MO3AUY-
HOCMU HIOOHBIX TAHOWADMO8.

Knwuesvie cnoea: ceoxumuueckas Mo3auyHOCMb, UOOUPOBAHHAS COb, U3OBIMOYHOCHD,
CMPYKmMypa, to0-accoyuuposantole 3a001e6aHUsl.

Jedunut fiona — npupoHblii GEHOMEH U MOXKET ObITh KOMIIEHCUPOBAH PallMOHAIBHBIM HC-
MOJIb30BAaHUEM KOPPUTHPYIOIMIUX T00aBOK MUKpPOIJIEMEHTa B MUTAaHUM HaceneHus. [Ipu 3ToMm, mo-
CTYIUIEHHUE M0Ja B OpraHu3M, Kak U JIPYTUX MUKPOHYTPUEHTOB, JIOJKHO HAaXOAUTHCS B MpEAenax
0e30macHbIX U aJEKBaTHBIX ypOBHEW MOTpeOseHus. AJEKBaTHOE OOECIIEYCHHUE MHUKPOIIEMEHTOM
COIPOBOXKAAETCS CHIDKEHHEM PACIIPOCTPAHEHHOCTH MPOCTOTO HETOKCHYeckoro 300a. M30bITouHOE
K€ €ro IMOCTYIUICHUE BBI3BIBAET POCT B MOMYJISAIIMU YKCIIAa TPYIHO YCTPAHUMBIX 3a00JIeBaHUH, Ta-
KHUX Kak ayTOUMMYyHHBIH Tupeounut (AUT), y3noBoit 300, pak MMTOBUAHON xene3sl [3]. B cumy
9TOTO, MPOTPAMMBI IO JIMKBUJAIMUA T€OXUMHUYECKHA OOYCIIOBIIEHHOTO HOMOAe(hUIINTA BKIHOYAIOT
MepBOHAYalbHOE OO0CIeOBaHNE pPETHOHA, YCTAHOBJICGHHWE CTENEeHU HOIHOM HEeJ0CTaTOYHOCTH,
onpeereHue HeoOXOAUMOro i €€ YCTpaHEHUsl KOJMYecTBa MUKpodemMeHTa. [Ipu atom addek-
TUBHOCTh ITPOTPaMMbl OCHOBBIBAETCSI HA MOCTOSSHHOM MOHUTOPUHIE€ KaueCTBAa U KOJIMYECTBA MOIU-
POBaHHOM COJIH, MOTPEOIIIEMON HACEIEHHEM. Y CIIEITHOCTh MPOBOAUMBIX MEPOIIPUATUN OTpeIes-
€TCs CHUKEHHUEM PaCIPOCTPAaHEHHOCTH BBISBISIEMOM TUPEOUIHOU naTosioruu. [Ipu Been Kaxyen-
Csl MPOCTOTE KOPPEKIUU JAePHUIIMTAa MUKpOdJIeMeHTa, 6osee 30 cTpaH, UCTIOIB3YIOMUX HOIUPOBaH-
HYIO COJIb UCIIBITHIBAIOT MPOGUIUT HO/a B MUTAHUU HACETEHUS, YTO OINPEAETSETCs, BHICOKIUM HIU
MO3auYHbIM COJICP)KAHUEM MHKPOIJIEMEHTA B MPUPOJHON Cpele U B MPOAYKTaX MUTAHUS, WA KO-
JINYECTBEHHBIM IIPEBBILIEHUEM €T0 COAEPKAHUS B UCIOJIB3YEMOM COJIM, HE COOTBETCTBYIOLIUM 3KO-
JIOTUYECKUM OCOOCHHOCTSIM PErHoHa U (PU3MOJIOTMYECKUM MOTPEOHOCTSIM HACEJICHHS. DTO HEU3-
OEKHO TPUBOJUT K M3MEHEHHIO CTPYKTYPHI BBISBISIEMON THPEOUTHOW MATOJOTHH 3a CUYET pOcTa

© Slonouckas W.B., Macsikun B.B., Bepunze P.M., JKasoponok C.B., Croxxapos A.H. / Yablonskaya I.V.,
Masyakin V.B., Beridze R.M., Zhavoronok S.V., Stozharov A.N., 2019
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yrcia HoI-acCOIMUPOBAHHBIX (popM 3a00sIeBaHUil IMUTOBUAHOM Kkenessl [1, 7, 8]. Takue nsmene-
HUS CTPYKTYPBI TUPEOUTHON MATOJIOTHH OTMEUAIOTCS B HACTOsIIEe BpeMs B [ oMenbckoit oOactu
benapycu. Mo3an4HOCTh HOIHBIX JIaHIIIAPTOB, MPEUMYIIIECTBEHHO JIETKOW CTETICHU HOHON He0-
CTaTOYHOCTH, BBISBIICHHOW y HACEJICHUS, ONMPEACISUINCh Yke B 1997 T., mpu nepBoHAYaILHOM 00-
cienoBaHuM pernoHa [6, 8]. Mcnosb3oBanue coiu, ¢ MaccoBO# noser roxa 41 + 15mr/kr, npeBbI-
maronied Hopmy pekomenayemyro BO3 (N 28 — 33 mr/kr [9]), conepxaiieli CTORKYIO KOPPUTHPY-
o1y 100aBKy Hojata kanus, ucnonb3dyemoi B 100 % momamiHMX X03sHCTBaX, B CpeaHeM 6,7
r/cyT. yxke k 2005 1. 3HaUUTETHHO MOBBICUIIN TIOCTYIICHUE H0/1a B MUIIEBBIC PAIIMOHBI U OPTaHU3M
KUTEJICH o0nacTu, ycTpaHuB aAe@uuT ona B nutanuu [4]. IIpu 3TOM, BBISBISUTHCH MPSIMBIE KOP-
PENAIIMOHHBIC CBS3M OT CPETHEH 10 CHIIbHOM, MEXIYy KOJIMYECTBOM HOA-aCCOIMUPYEMBIX 3a0olie-
BaHUU MIMTOBUIHOMN KeJe3bl U ypOBHEM MOTpeOseHus ioxa ¢ comipio. [ ayTOMMMYHHOTO TH-
peouuta Ko3pdureHt koppensuu cocraui r = 0,30, ans y3ioBoro 3060a r = 0,43, ansa quddys-
Horo 300a r = 0,71 [5]. [IpoBoaumbie B mocneayromiem uccienoBanus 2016 — 2019 rr,, ¢ ucnomnas3o-
BAHHEM HKOJIOTO-TUTUEHUYECKUX METOJOB JTUATHOCTUKHU 3TUOJIOTUU TUPEOUIHOM MATOJIOTHUU BBISB-
JIIEMOM B pEroHe, HA OCHOBAHUHU JaHHBIX O(UIIMAIBHON cTaTUCTHYeCcKoi oTuéTHOCTH ["'OMenbeKo-
ro 00JIACTHOTO PHIOKPUHOJIOTHYECKOTO aucnancepa 1 MunucrepcTBa 3apaBooxpanenus Pecmyo-
muku benapych o mepBuuYHOM 3a0051€Ba€MOCTH PA3TUYHBIMU (opMaMu 3a00IEBaHHUM IIUTOBUTHOM
JKeJle3bl 3apETUCTPUPOBAHHON B oOsiactu 3a mepuoa 1996 — 2017 rr., NaHHBIX JTA0OPATOPHBIX HUC-
CJIEIOBAaHUI COJEpXkaHUs 0o/la B MUILEBOW MOBAapPEHHOW COJIM, UCIOIb3yeMOMl B mepuone 1985 —
2016 rr, MO3BOIIIIM YCTAHOBUTH, YTO TICPBHYHAS 3200JIEBAEMOCTh THPEOHTHOW ITATOJIOTHEH TPpaIn-
[IMOHHO CBSI3bIBaeMasi ¢ Hom0-1e(pUIUTHOCTHIO IPUPOAHON Cpeibl CHU3UIACH MIPH UCIIOJIb30BAHUU
coim ¢ MaccoBoil norneit fioga 30 — 40 mr/kr, conmepxameil Hoaun kamus. [Ipu ucnonp3oBaHuu
2001 r conu ¢ MaccoBoil goneit itoga 41+15 mr/kr, conepsxaiieil Honat Kanus ypoBeHb MPOPHUIIUT-
HBIX (DOPM MaTOJIOTHH MIMTOBHUIHOMN JKene3bl BeIpoc yxke K 2005 r. u k 2018 r. cocraBmn 59,2 % B
CTpYKType obmeit 3aboaeBaeMocTu. [IoMuMo 3TOr0, M3MEHUIACh CTPYKTYpa BBISBISIEMON MaTOJI0-
run. Eciin Ha ¢one ycraHoBneHHOH B 1996 roxy H0oqHON HETOCTaTOYHOCTH YAETHHBIN BEC y3JI0BO-
ro 300a coctaBisit 17 %, To B ycnoBusix ycrpan€éHHoro ononaedunura, on Beipoc A0 23 %. 3abo-
JIEBA€MOCTb HACEJIEHMsI ayTOUMMYHHBIM TUpeouuToM K 2018 rofy Tak ke 3HaYUTENIbHO BO3pOCIIa,
COCTaBUB B CTPYKType NepBUYHOM marosoruu 16 % nportus 5,1 % B 1996 rogy. Otmeuaercs poct
YACIBHOTO Beca TOKaszaTelield 3a00JeBaeMOCTH PaKkoM HIMTOBUAHON >kene3bl. Eciu B 1996 romy
yIeabHBIA BeC ATON (OPMBI TUPEOUTHOMN MATOIOTUU B CTPYKTYpE MEPBUYHOM 3a00JI€BAEMOCTH CO-
craBisn 1 %, To k 2018 rogy — oH coctaBun 3,2 %. B cuity Toro, 4Tto pocTt HoI-acCCOLUUPYEMBIX
3a00NIeBaHUI IIUTOBHUIHOM kKeNe3bl HAYMHAeTCs mocie 2 — 3 JieT U30BITOYHOCTH MUKPODJIEMEHTA B
MMUTAaHUU HACEJICHUS, HAaMH ObUTM PACCMOTPEHBI TIOKA3aTeNN BBISBISIEMBIX B perMoHe (OPM THPEO-
UJHOM maTosioruu B AuHamuke ¢ 1996 no 2017 roasl, T.e. Ha IPOTAKEHUU BCETO NEPHOJIa MPOBEE-
HUS B 00JacTH KOPPEKIMH MHUKPOHYTPUEHTHOM obecrieyeHHOCTH. IIpoBen€HHbI 3Kojoro-
TUTUEHUYECKUI aHalu3 TMOJYYeHHBIX JaHHBIX TO3BOJSET CAeNaTh BBIBOJ 00 OCYIIECTBUMOCTH
OBICTPOrO yCcTpaHEeHHs AepuIMTa MUKPOdJIEMEHTa B PErMOHAX C JIETKOM CTENeHbl0 MOJHON Hemo-
CTaTOYHOCTH M T€OXUMHUYECKOHN JTaHIIIaQTHONH MO3aHUYHOCTH.

Hcnonp3oBanne HOAMPOBAHHON COJM, OOECTEUHMBAIONIEH MOTPEOJICHHE MUKPOIJIEMEHTA,
MpeBbIIIaroIiee GU3NOIOTUYECKUE MOTPeOHOCTH HaceneHusl (GopMUpyeT MPO(HUIMTHBIN HOIHBIM
CTaTyc, TUOJIOTHIO Mpeobiianaromux Gpopm 3a001eBaHUN IIUTOBUIHON KeJIe3bl U H3MEHSET CTPYK-
Typy TUPEOUIHON NATOJIOTHH B PETUOHE.

[IpoBeneHne KOPPEKIINU HOMHOTO CTaTyca B PETHOHAX C TEOXUMUYECKON JaHAmaTHON MO-
3aMYHOCTHIO TPEOYeT ONTUMATBHOTO COJEpKAHUS HO/Aa B COJM, BHEAPEHUS B MEIUIIMHCKYIO MPaK-
THUKY JJAOOPATOPHOTO KOHTPOJISI COJIEPKAHUS H0/1a B MUIIEBHIX MPOAYKTAX U WHIUBUIYATbHBIX T10-
KazaTenei iogHoii obecriedeHHOCTH (Homypun) B pehepeHTHBIX TpyIax HACEICHHUS.
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THE STRUCTURE OF THYROID PATHOLOGY
IN THE REGION OF USE OF IODIZED SALT
AND GEOCHEMICAL PATCHINESS OF LANDSCAPES
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Abstract. Changes in the structure of iodine-associated thyroid pathology in the region with
geochemically caused mosaic iodine landscapes (Gomel region, Belarus) during the program of
elimination of iodine deficiency using iodized salt were the reason for studying the effect of iodine
coming with salt on the prevalence of various forms of iodine-associated thyroid diseases. The
analysis of official statistical data on the content and persistence of iodine additives in the salt used,
indicators of primary and General morbidity of various forms of iodine-associated thyroid disease
(1985 — 2018) revealed the correlation of changes in the structure of thyroid disease and excess
iodine intake with salt. This made it possible to establish the importance of adequate intake of io-
dine and salt for the population living in geochemically conditioned mosaic iodine landscapes.

Keywords: geochemical mosaic, iodized salt, redundancy, structure, iodine-associated dis-
eases.
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History of medicine
HcTopust MeIuUHbI

V]IK 614.2(091)

MOJIKOBOJLbI U MEJULIMHA:
®EJBIMAPIIAJ KYTY30B MUXAWI WIJTAPUOHOBHUY

HI.JI. Meaparo, I0LI€HT, 3aBE1YIOIIHI
kadenpoit MOOUIN3AMOHHOMN MOJTOTOBKY 31PaBOOXPAHEHUS U MEIUIIMHBI KaTacTpod
OI'BOY BO «CeBepo-3anaanblii rocy1apCTBEHHbBIN MEAUITUHCKHIMA
yHuBepcuteT umeHu U.1. MeunrnkoBay MuHuCTEpCTBa 3/IpaBOOXPAHEHUS
Poccuiickoit ®eneparuu (Cankt-IletepOypr), Poccust

Annomayus. B cmamve paccmompenvl 6onpocul panenutl v ¢envomapuiana Kymysosa, ux me-
OUYUHCKUE HIOAHCHL U ocoberHocmu. Kpome moeo, npedcmaenenvt mamepuansl o 3abome auuno Kyny-
308a 0 300pos8be U Obime CONOAMm CO CCHUIKOU HA KOHKPemHble OOKYMEHMbL U CNOOsUdcHuxko8 Kymysosa.

Knrwuesvie cnosa: Kymysos, panenus, coxpanenue 300po6bsi coioam, HUManue u 3a60ma
0 bvime conoam.

24 urona 1774 roga KyTy30B noiay4uii npukas BCTYIIUTh B OOH € TYpELIKUM JECAHTOM, OKO-
naBmuMcs y nepeBHu lymel, 6au3 Anymrel. HecMoTps Ha TO, 4TO HENPUATENbCKOE COSIUHEHHE
ObUTO TOpa3Io 00Jee MHOTOYHCICHHBIM, YCTOSTh IPOTHUB HANOpa PYCCKUX €My HE yIalloCh, © OHO
Hayajo orcTynartk. KyTy30B mycTuics B mpecienoBaHue. bynydn 4emoBeKOM CMeENbIM, OH BCEraa
11eJ1 BO I'JIaBE€ CBOMX BOMCK, TaK e MOCTYNMWJI OH U Ha 3TOT pa3. Henpusrens, oTcTymnas, oTcTpenu-
Basica. OfHa U3 MyJb nonaja NoJKoBHUKY KyTy30By B J1€BbIi BUCOK, TPOOMIIA TA3yXy HOCOTJIOTKU
U BBIIIUIA Yepe3 NMpaByIo TIa3HUILY, BHIOUB IJ1a3.

Bot, 4T0 Mo 3TOMYy MOBOAY NHMILET IIABHOKOMaHAyromui KpbIMCkoOH apmuell renepai-
anmed B.M. Jlonropykuii B cBoém noknane Exarepune Il ot 28 utons 1774 roxpa:

«<...> PaneHnbl: MOCKOBCKOT0 JIETHOHAa MOANOJKOBHUK ['onenues-KyTy30B, npusenmmii
TPEHAIEPCKUI CBOM 0aTaIMOH, U3 HOBBIX M MOJIOJBIX JIFOJIEH COCTOSIIIHM, 10 TAKOTO COBEPIIICHCTBA,
YTO B JIeJie C HENpUATEJIEM MPEBOCXOAMNI OHBIN cTaphlx congar. Ceil mrab-oduiep noayyus paHy
yJier0, KOTopasi, yIapuBIIM MEX/y IJ1a3y U BUCKa, BBILUIA HA MPOJET B TOM K€ MECTE Ha JPyrou
cropoHe nuua [6]. Cam dakt, uto KyTy30B ocTancs KuB 1ociie TaKoro paHeHus! ObUT MPU3HAH vy-
JI0OM BpadaMH Kak B Poccun, Tak u B EBponiey.

W3 npuBeIEHHOTrO BHIIIE ONMCAHUSA PAHEHUE HE SICHO, BOILIA JIU IIyJI B MPaBYIO MOJIOBUHY
JIUIIA ¥ BBIIIIA B JIEBYIO UM HA00OPOT.

Oununn CuHenbHUKOB (nepBblii Ouorpad Kyryzosa) yrounser: «llyns mposierena cKBO3b
roJIOBY 4Yepe3 JIEBBI BUCOK U BbUIETENA y MPABOro I1a3a, HO He JIMIIMIA OHOTO». O MOCIeICTBUAX
sToro paneHus @. CHHEIbHUKOB COOOIIAET, YTO MPABBIN IJ1a3 «HECKOIBKO UCKOCHIION.

Ho KyTy30B npu 3T0OM He MoTepsii CO3HAHHE U HEKOTOPOE BpeMs MPOA0IKal KOMaHA0BATh
6oeBoii ornepanuei.

B. CyBopoB coo01iaer, 4to B oTpakeHHH HamazaeHus tatap 63 «llepexornu y Hlymusy Kyry-
30B OBLT TSDKEJIO paHeH: IMyJisl yJapuia B JIEBBI BUCOK M BBINUIA y MpaBoro riasa. Ero onepuposai.
Bpauu comueBasnch B ynaunom ucxone. K nx yaunenuro KyTy30B BBI3IOpPOBEI, HO JIMIIUJICS OJ-
HOTO Ijasa.

© Meaparo L1.JI. / Mearago Sh.L., 2019
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B cOophuke 0 «JlocTOmaMATHBIX CKa3aHMAX» yKasbiBaeTcs, 4To KyTy30B mpaBbIM IU1a3oM
Bujen xopomo. Tonbko B Koman (Benrpus) B 1805 roagy oH nmpumeTwi1, 4To mpaBblil a3 Havall
3aKpBIBAThCS.

Bepcust B. CyBopoBa He noarBepkaaercsi. B MHOrouncieHHbIX nucbMax gomoit Kyrty3os
OTMEYaeT, YTO ero 0ecrnokosAT 0oiu B miiazax. Tak, 4 anpens 1799 roga B mucbMe K keHe u3 Bri-
6opra Muxaun Ninmapuonosuu nuieT: «S1, cinasa bory, 310poB, TOIBKO OT MHOTOTO MHChMa OOJISAT
J1a3a».

5 mapta 1800 rona u3 Bunbnbl: «f1, cnaBa bory, 310poB, TOJIBKO TJla3aMu TaK MHOTO pado-
Thl, 4TO HE 3HAI0, YTO OY/IET C HUMUY.

26 nexadbps 1806 rona uz Kuepa: «Mbl Bce 340pOBBI, Y MEHS, OJHAKO Xk, MOCJIE TOTO, KaK
Oosieny ry1a3a ¥ Tenephb 4acTo No0aTuBaOT.

10 Hos1t6pst 1812 rona B muceMe k godepu EnmzaBere MuxaiinoBue: «lIponry TeOst pykoro
Kynamesa (3116 KyTy30Ba), moTromy, 4To Ij1la3a MOM OY€Hb YTOMJICHBI; HE JyMal, 4YTO OHU Y MEHS
00T, HET, OHU TOJILKO OYEHb YCTAJIM OT YTCHHS U TIHCbMaY.

W3 npuBeA€HHOrO MOYKHO TBEPAO YCTaHOBUTBH, YTO OH CTpajall XpOHWUYECKHM HEPBHO-
MapaTUTHYECKUM KEPAaTUTOM, COITYTCTBYIOIIUM CUHAPOMY «BEPXHE-TJIIA3HUYHOM ILIETH».

[TpakTuyecku Ha Bcex UMeroIuxcs n3o0paxkeHusx, KyTy3oB u300paxeEH ¢ JeBOi CTOPOHBI
B ITOJI-000POTa, TAKMM 00Pa30M, YTOOBI IO BO3MOKHOCTH CKPBITH JIe(DEKTHI TPABOTO IJ1a3a (3amaje-
HUE TJIa3HOTO sI0JI0Ka, Cy)KEHHUE IJIa3HOM 1IeNn) MOJyYeHHbIE B pe3yibTaTe OrHECTPEIbHBIX paHe-
Huii [11].

B 1804 roay, B mamsiTh 00 3TOM Cpa)K€HUH U MOIYYEeHHOM B 0010 paHeHuH, KyTy30BY ObLI
IIOCTaBJIEH NaMIATHUK B KpbiMy.

Bpaun HMKaKuX IIaHCOB Ha CIIACEHME HE J1aBallv, @ BOT UMIIEpAaTPULIA 0Ka3aJ1ach IPO30PIIN-
BEE.

ITo moBoxy paHeHus MOJIOLOTrO MOJIKOBO/LA BbICKa3alack cama uMmneparpuna Exarepuna II:

«Hano6no 6epeus KyTy30Ba, OH y MeHs OyA€T BEIMKHM T'€HEPATIOM.

3a nposiBieHHyto n06iuectb Kyry3oB Obu1 Harpaxaén opaeHoM Cesaroro ['eoprust 4 crene-
Hu. Exatepuna Beiaenuna emy 1000 uepBOHIIEB U OTIpaBUIa JIEYUTHCS B ABCTPHUIO.

ITpoBens nBa rosna 3a rpaHuLied U IMyTelIeCTBYs 10 EBpore, BCTpedasich ¢ BUIHBIMU AESTE-
JIIMU HayKU U TOJKOBOJILIAMU TOTO BPEMEHH, CTapasiCh MAKCUMAaJIbHO BBITOJAHO YIOTPEOUTH BpeMs
Ha TOBBIILIEHHE CBOEro oOpa3oBaHusi, Kyry3oB BepHyscs B Poccuto u cHOBa OblI omnpenenéH moj
koMangoBanue Cysoposa B Kpbim [1].

C cambix paHHuX JeT KyTy30B 0OHapyXui cnocoOHOCTHM K MaTeMaTHke U s3blkaMm. Orery
OTIpE/IENINII €T0 B BOCHHO-MH)KEHEPHYIO KOy U ¢ 14-neTtHero Bo3pacta KyTy30B, MOXHO cunTaTh
CTaJl Ha MOIpPHUIIE BOCHHOH CITyXKOBl.

N3 68 ner xu3Hu 54 roga ObUTM OTJaHBl BOGHHOMU Ciiy:k0e. B HampspkeHUM M MCTIBITaHUSIX
Kyty30B npomén Bce cimyxeOHble CTYNEHH OT Mpanopiuka 10 reHepai-densamapiiana. OH ciy-
KW B IAPCTBOBAHHUE IIATH rocyaaper u rocynapbinb: Ennsasetsl [letpoBnsl, [lerpa 11, Exatepu-
uel 11, [TaBna I, Anexcannpa 1. Tpuauars et Kyry3os nposén B moxonax u 6osx. J[Baaunare BoceMb
JIET OH MPOCIYXKUJI B TeHEepaJIbcKUX YMHaX. KyTy30B ObUT BUIHBIM JUIIJIOMAaTOM CBOErO BPEMEHH.
OH cB0O0O/IHO BJaJiel MHOTMMH €BpONeHCcKUMH si3bikaMu. KyTy30B 00siazan oCHOBaTe/bHBIMU T10-
3HAHUSMHU BO BHEIIHEW U BHYTpEHHEW nonutuke Torgambei Poceun [11].

Haubounee Tsoxénbiv OblI0 NepBoe paHeHHe. TpaauliMOHHAs BEpCHUsi, KOTOpask BCTPEYaeTcs B
XyI0’)KECTBEHHOW, UCTOPUYECKON M MEMyapHOH JHUTepaType, riacut, 4yTo KyTy30B B pe3yibTaTe
IIEPBOTO paHEHMs JIMLIWICA IJ1a3a. DTOr0 MHEHMs Npuaepkusaics, Harpumep, 1 JIL.H. Toncroit B
snonee «BoiHa u Mup». Congarel OTE4eCTBEHHOW BOWHBI B €r0 IMPOU3BEICHUN YBAaXUTEIBHO TO-
Bopwin: «KyTy30B UMeeT OJIUH IJ1a3, HO TJISAUT B 00a».

B. CyBopos, onun u3 6uorpadoB Kyrysosa, numer: «Ero onepupoBanu. Bpaun comHeBa-
nuck B ynauHoM ucxoze. K ux ynusnenuto KyTy30B BbI310pOBEN, HO JIMIIUJICSA OAHOTO raa3za» [10].
bonee no3nuue 6uorpadsr nmoarsepxaaT 31oT ¢akt. H. MyHbkoB, Hanpumep, B 1962 rony nu-
mret: «Kyty3oB B 1774 rogy B 0010 ¢ TypKamu ObLJI OIACHO PaHEH U MOTEPSUT T1a3y.
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Onnako, rerepan ae JIuHp, Toke Xxopomo 3HaBmuid KyTy3oBa, 0 €ro paHeHWH MHILET:
«IIponerena myist CKBO3b T'OJIOBY, M IO OECIPUMEPHOMY CYACTHIO, HE JIMIIINWIIA €ro ria3» [3].

Kyry3oBa 3a rnaza cranu Ha3biBaTh «Hail HelbCOH»: 3HAMEHUTBIN aHTVIMHUCKUI aaMupan
TOYKE JIMIIIUJICS TIPABOro TJ1a3a B 0010 3a B3sTue ykperienuid Ha Kopcuke B 1783 roay. MHTepecHo,
yto ['opanno HenbcoH momyuyusn odeHb MOX0Kee, TOJIbKO 00paTHOE paHEeHue — My BOLUIA eMY B
[JIa3HUILY, a BBIIIIA U3 BUCKA.

W3 Bcex 3TUX BbICKa3blBaHUU cienyer, uTo KyTy30B He JMIIWICS TJla3a, HO y HEro B pe-
3yJbTaTe PaHCHHsI BO3HUKIIU TJIa30BUTATEIbHBIC HapylIeHHs. JleheKT BO3HUK HE Ha CTOPOHE BXO-
Jla TyJiv, @ Ha CTOPOHE €€ BBIXO0JIa - CIipaBa. JTO MOJATBEPKIAIOT U MOPTPETHI MOJIKOBO A, Ha HIx
OH M300pakEéH B paKypce cjeBa, YTOOBI CKPBITh JeEeKT MpaBoro riasza. M3 3Tux BhICKa3bIBaHUI
TaKXKe CJIeJIyeT, YTO HapyUICHHs CO CTOPOHBI ITPABOTO IJ1a3a BO3HUKIIU B Pe3yJbTaTe CKBO3HOTO Iy-
JIEBOT'O PaHEHUSI TOJIOBBI.

[TpuBeném ele 0IHO CBUIECTENIHLCTBO YEJIOBEKA, CBEAYIIET0 B MEIUIIMHE U BUJIEBIIETO MHO-
r0 paHEHU B TOJIOBY, - TJIABHOTO Bpaua apmun Macco: «Ecau 661 Mbl caMu He ObUTH CBUICTEISIMH,
MBI couwsin paccka3 o pane Kyrys3osa ckaszkoil. Bunno cynan0a 6epexér ronoBy Kyryzosa Ha yTO-
HUOYIb HEOOBIKHOBEHHOE...» DTO BBHICKA3bIBAHUE 3aMEUATEIILHO C JBYX TOYCK 3peHUs. Bo-TiepBhIX,
eciy Obl 3TO paHeHHe ObLIO KacaTelIbHbIM, KOTOPBIX Macco BHJIen JOCTaTOYHO, eBa JI Obl OH TaK
o HeM roBopwil. Panenne ObuT0 Oosiee cephE3HbIM. Bo-BTOpBIX, Macco oka3zaics mpoBuieM. Bre-
penu nocne panenust KyTy3oBa »1ajau MHOTHE ClIaBHBIE Jiefa: mTypM M3mana moja KoMaHJOBaHU-
em nerenaapuoro A.B. CyBopoBa, muromarudeckasi pabota B Typuuu, KOMaHJIOBaHUE BCEMHU
Bolickamu Poccuu, a B manpHeiileM M cOor3HBIMH Bolickamu EBpomnbl B 60prOe ¢ Hamoneonowm,
3HaMEHUTOEe bopoanHCKOe CpakeHHe U JIpyTue.

W3 xakoro cTpenkoBoro opyxus Obul mpousBenéH BoicTpen B Kyry3oBa? I'enepan ne Jlunp
CBHJICTCIIBCTBYET, YTO BHICTpEN mpousommén ¢ paccrosaus 700-800 caxeneit (1500-1700 meTpoB).
['maaxocTBOIBHBIC PYXKbs HE 00J1a7alIi MOPAXKAIOIIUM JACHCTBHEM C TAKOTO paccTosHus. MbI oOpa-
TUJIMCH 3a KOHCYJbTalnMen B ['ocynapcTBeHHbIN MeMopuanbHbii My3eit A.B. CyBopoBa u mosyquin
CrpaBKy: «B HEKOTOPBIX MOAPA3AECICHUAX TYPEIIKUX BONCK MCIIOIb30BAIOCh HAPE3HOE CTPEIIKOBOE
opyxue. I1o opyxkue Typuuu nocrapisia @panuus». MoKXHO NPEINONI0KUTh, YTO U3 STOTO BUAA
opyus u noayuns panerue Kyrysos [8].

[Tocne mepBoro panenus B roioBy B 1774 roay KyTy30B uepe3 moiaTopa roja mocjie BbI3JI0-
POBIIEHUS yexal 3a TpaHuIly, Kak O(pHUIIMaTbHO 3HAUYUIIOCH I TIOJHOTO H3neueHus». OH MOCeTHI
I'epmannto, @pannuro, Aurauto, Utanuro. 3a rpanuneit Kyry3oB nposén rog u nsa mecsina. Llensb
Moe37Ku ObllIa HE TOJIBKO JieueOHas, HO U JuIuioMatuueckas. Be€ ato Bpems Muxaun Mnnapuono-
BHUY MU3YyYaJl MOJUTHKY €BPOIEHCKUX TOCYIapCTB.

buorpadsr KyTy3oBa oTMeuaroT, 4To B MOKUI0M Bo3pacte KyTy30B 4yBCTBOBaJl yCTanoCTh
OT BOCHHOW *KU3HM, TIOJHOU TpeBor. [{aBanu ce0s 3HaTh U paHeHUs B rojioBy. OH cTpagan 6eccoH-
Hulled. B mocnenHue roapl cBOe )XKU3HU OH TOJIBKO pa3 B CYTKM MPUHUMAI MHUILY, TaK KaK UCIbI-
THIBAJI CWJIbHBIC OOJIN B KEITYIKE.

Bropoii pa3 Kyry3oB 061 paHeH BO BpeMs cpakeHus y kpernoctu OuakoB uepe3 14 net mo-
cie nepBoro panenus, 18 asrycra 1788 roma: renepain Jle Jluap nogo3san Kyryszosa k amOpasype,
9yTOO0BI Tyule 00o3peBarh HenpusaTens. Korna on nogomén, pykeifHas myns mopa3uia ero B meKy
mo4TH OJIM3 TOTO CaMOro MECTa, B KOTOpoe oH OblT paHeH B 1774 roxy npu lllymue. Kyry3oB cxBa-
THUJICS pyKaMu 3a paHy u cka3zan Jle JIunro: «Urto 3actaBuio Te0s mo103BaTh MEHS K 3TOMY MECTY B
cuto MUHYTY». JlokTopa psamom He ObuT0. KyTy30B mocie paHeHus MpoJI0JDKal OTAaBaTh pactopsi-
KEHHS] KOMaHIUPY TOJIKa, HO OT KPOBOTIOTEPH OH YyBCTBOBAJ cliabocTh. Ero BIBE3NHU ¢ MO 60sl.

@®. CuHETPHUKOB OMHUCHIBAET 3TO PaHEHHE CIeAyromM oopa3om: «Ilyms mpomuia HaBbIIET
U3 BHUCKa B BUCOK M03aau oboux ria3. Ceil omacHbI CKBO3HOM MPOPBIB HEXKHEUIIINX YacTel U ca-
MBIX BQKHBIX TIO MOJIOKEHUIO BUCOYHBIX KOCTEH, TJIa3HBIX MBIIII, 3pUTEILHBIX HEPBOB, MUMO KO-
TOPBIX Ha BOJIOCOK MPOLUIA MYJIsI © MUMO CaMOr'0 MO3ra — MOCJ€ U3JICYEHUsI HE OCTaBUIJI HUKAKUX
nocneacTsuil. Bee qymanu, yto oH ympér, Ho KyTy30B ... )kuB U Bbuteuniics ckopo» [11].

B cO6opuuke o xxu3Hu 1 ogBurax Kyrys3oBa ykaspiBaeTcsi, UTo B cpakeHuu o O4akoBOM B
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1788 romqy «myJiist Bollljia B IIEKY U MPOIIUIa HACKBO3b B 3aThUIOK». To ke camoe nmoBTopsieT B. Cy-
BOpoB. OHAKO OOJIbIIE HU B OAHOM HCTOYHHKE MTOJITBEPKACHUS 3TOM BEPCUU HE COJICPKHUTCH.

Jleunnn Kyrty3oBa B rocnurane 6au3 OuakoBa, OJIHAKO, B JIUTEpaType HET JTaHHBIX, OCHO-
BaHHBIX Ha TOUHBIX HCTOYHUKAX, KTO U KakK Jeuni ero. VI3BeCTHbI BHICKA3bIBaHUS [VIABHOT'O MEAMKA
apmun Macco: «KyTy30B ocTajics )KHUB IOCJIE€ JBYX PaH, CMEPTEIbHBIX 110 BCEM IPAaBUJIaM HAyKH
MeauuuHCKor. Ecim 661 MBI camu He OBLITM CBUICTEISIMH, TO COWIM OBl paccka3 o pane Kyry3osa
ckaszkoil. Buano, cynpba Gepexér romoBy KyryzoBa Ha uTo-HHOYAb HEOOBIKHOBEHHOE, €CIIM OHA
ylIiesiena 1nocie AByX CTOJIb CTPAIIHbIX PaH».

B nmurepatype o neuenun Kyry3oBa mocie paHeHHMI HET JaHHBIX, OCHOBAaHHBIX Ha TOYHBIX
HCTOYHUKAX, KTO U KaK Jieuns1 ero. YacTb aBTOPOB CUMTAET, YTO €T0 JIEYWJIU KOHCEPBAaTUBHO, a ApY-
rve — 4To ero onepupoBain. OAHAKO €ClIM 3TO TaK, TO ONEPALMIO JOJ KeH ObLI MPOU3BECTH IJIaB-
HBI MeuK apmur Macco, Ho OH He cooOrraer o6 omeparuu Kyry3ona.

B To Bpems cyliecTBOBajoO 1Ba OCHOBHBIX CIIOCO0A JIEYEHHsI OTHECTPENIbHBIX PaHEHHH roJ1o-
Bbl. IlepBriii mo E.O. Myxuny: «Ko Bcell OKpyKHOCTH paHbl NPHUKJIAJbIBAETCS «CMOJbHBIA IUIa-
CTBIpbY. EkeiHeBHOE MPOMBIBaHHE paHbl JOYMCTa OOBIKHOBEHHOMW IMpoxiagHoi Boaou. [Ipucekina-
HUE PaHEBOW MOBEPXHOCTU TEPTOM KaHU(OIBIO, U TOBEPXHOCTH MOBSI3KU «OECIPEPHIBHOE JICKAHNE
CHEra Wiy JbJay.

Bropoii — oneparuBHbid. Oneparnus mo [lnaTtHepy BKiIOYana B ce0sl MEPEBS3KY COCYIOB,
yllajeHre KOCTHBIX O0JIOMKOB U MHOPOIHBIX Ten [11].

Ecnu npencraButh cede TAKECTh U XapaKTep paHEHUs, cleAyeT 3aKI04YUTh, 4YTO 00a paHe-
HUs OB BHEMO3TOBBIE, Tak Kak KyTy30B B cocTostHuu Obu1 e mout 40 JIeT mocie oruecTpenb-
HBIX PAHEHUH T'OJIOBBI BECTU HHTEHCUBHYIO JKU3Hb.

[TpuHrMasi BO BHUMaHHE CTPOCHHE TOMOrpado-aHaTOMUYECKOTO CTPOSHUS Yeperna, CleayeT
Y4€CThb, UTO CBOOO/HASI MOJIOCTh MEXK/y BHYTPEHHEH CTEHKOM uepena U JJOOHOH J10Jiel TOJIOBHOTO
Mo3ra coctaBisieT 4-5 MMm. Takum 0Opa3oM, myiist [BaX bl IPOXOIIIA B HETIOCPEICTBEHHON OJIHM30-
cTu oT ronoBHoro mosra Kyrysosa. [Ipu panenun 100HO-opOUTaIBHON 00sacTH, 06€3 COMHEHUS,
BO3HUKJIM NE€PEIOMbI KOCTEM BEPXHUX CTEHOK I1a3HHUL. Uepe3 BepXHErIa3sHUYHYIO 1IEJIb IPOXOIST
[J1a30/IBUTATENbHBIN, OTBOSIINN, IJIa3HUYHBIM U OOKOBOW HEPBBL. JTHU MATOJIOTOAHATOMUYECKHE
(bakTopsl U OOBSICHAIOT CHHIPOM «BEPXHEIJa3HUYHOW LIeTN», KOTOphIM cTpajgan Kyry3oB (Hapy-
IIEHHsI KpOBOOOPALIEHHS B IVIa3HUIIE, BEAYIIHE K MTO3Y, HEMOABUKHOCTh TJIa3HOTO sI0J10Ka, KOCO-
rja3ue MpaBoro riasa, 601 B riaszax M jp.). bonblias BeIpa)kK€HHOCTh YKa3aHHOTO CHHpPOMaA
CIpaBa MOJATBEP)K/IaeT HalpaBJICHUE PAaHEBOr0 KaHajla — CJ€Ba HalpaBo, TaK Kak MpH paHEHHH,
0COOEHHO C TMOBPEXKAECHHEM KOCTH, BBIXOJHOE OTBEPCTHE BCETAA 3HAYMTEIBHO MPEBOCXOIUT IO
pa3zMepam 1 00bEMY OTHECTPEIBHOTIO MOBPEKICHUS OKPYKAIOIINX TKaHEH BXOJHOE OTHECTPEIBHOE
NOBpEXAcHNE. 301MpoBaHHbIE paHEHUs IJIa3HUL] BCTpedaroTcs KpaiiHe penko, meHee 0,2 %, HO
MMEHHO JIBa TakuX ciy4as HaOmoganuck y Kyrysosa.

OKoHYaTenbHBIA JUArHO3: JBYKPATHOE KacaTEIIbHOE OTKPBITOE HENPOHUKAIOIIEE YEpPEHO-
MO3TrOBOE€ paHEHHE, 03 HapyIIeHHs IEeJOCTH TBEPAOW MO3TroBOM 000m0uku. KoMMonmnoHHO-
KOHTY3HOHHBII CHHIAPOM. [IOBBIIIEHHOE BHYTPUUEPETIHOE 1aBJICHUE.

OrsectpenbHble paHEeHHUs, noidydeHHble KyTy30BbIM ¢ pasHulleil B 14 et u nmpakTuyecku
OJIMHAKOBBIEC MO JIOKATH3AIUH, SBISIOTCS OJAHUMU W3 HEMHOTUX 33JI0KYMEHTHPOBAHHBIX O(UIIN-
anbHO. CeroHsAUIHSS CTaTUCTUKA OTHECTPEIbHBIX PAHEHUN T'OJIOBBI CBHUJIETENBCTBYET O BBICOKOM
JeTaJbHOCTH PAHEHBIX C MOJOOHBIMH HOBPEXKICHUAMH, KoseOumomeiics ot 56 mo 83 % u mo-
MpEeKHEMY CIyyau BO3BpAIllEHUS B CTPOM IOCIE€ paHEHHUs TOJOBBI JOCTAaTOYHO penku. [Tomoxu-
TEJBHBIM UCXOJ 3aBUCUT KaK OT 00bE&Ma OrHECTPENBbHOTO MOBPEXKIECHUS TOJIOBHI, TaK U OT CPOKOB
OKa3aHMs CHEIUATN3NPOBAHHON MeTUIIMHCKOM oMoy [11].

B 1804 roxy Poccus Bomna B Koanunuio crpas, ydactByromnux B 6opsde ¢ Hamoneonom. B
1805 rony B ABCTpuIO ObUIH MOCIIAHBI BE PYCCKHE apMUU, OJTHOM U3 KOTOPbIX KomaHoBan Kyty-
30B. B AycTepiauikoM CpakeHUM PYCCKME M aBCTpHilCKHe Boiicka Obuin pa3outsl HamoneoHow,
a KyTy30B ObU1 paHeH B 1Ky B TpETHil pas...

Ha ceGe ourytuB ydacts paHeHoro B 0oro uenoBeka, KyTy3oB, Oyayuu ri1laBHOKOMAHIYIOLMM
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Pycckoit apmueit, 601611106 BHUMAHUE YIETS COXPAHSHHUIO 3I0POBBS COJIIAT M O(PHUIIEPOB.

3/10pOBbE COJIJIAT, CAHUTAPHOE COCTOSHHE apMHUM BCerja ObLIM IPEAMETOM 3a0O0THI IIPO-
IPECCUBHBIX PYCCKUX MOJKOBOALEB. «YHUCTOTA Tella BOEHHOTO YelIOBEKa €CTh MepBoe mocodue K
COCPEIKCHUIO OT Pa3HBIX MPHUIIAIKOB M HEIYroBy, - nmucai I1.A. PymsHieB. B 3akaounTenbHOM Ya-
cTH reHuanbHOl «Hayku moGexaaThy cpeau ABEHaIaTH MOMEHTOB, ONPEENSIBIINX YCIeX mobe-
ae1, A.B. CyBOpOB yHOMUHAII YUCTOTY, 3/J0POBbE, ONMPSATHOCTH, 60APOCTh. Ero ydeHuk u copaTHUK
KyTy30B B HOBBIX, 0OJIe€ CIOXKHBIX YCIOBHUSX aKTUBHO BHEAPSAT B BOMCKAaX 3TH MOJIOKeHUs. Bo-
mpoc o coOmoneHnn TUYHON rurueHbl Obi1 moaHsT A.B. CyBopoBeiMm 1 M.U. KyTy30BEIM Ha
JOJKHYIO BBICOTY M JIOWIEN A0 CO3HAHUS OOJBIIMHCTBA pycckux oduiepoB. Kak mokasana »u3Hb,
3TO UMEJIO0 BeChMa CEephE3HOE 3HAUCHUE B JIENIe MPEAYIPEKICHUS U CHUKEHUS 3a00JI€BaeMOCTH B
pycckoit apmuu [5].

Kakoe uckirounTenbHoe BHUMaHUE paHEHBIM U 0onbHBIM yaensii KyTy3oB, BUIHO, B YacT-
HOCTH, U3 JOKYMEHTOB, BOLIEAIIMX B UCXOIAIIMM xypHa) KaHuensipun Kyry3oBa. Cpenn MHOTUX
rOCYJapCTBEHHBIX BOIPOCOB OYEHb OOJBIIOE MECTO 3aHUMAIOT MEPONPHUATHS, CBSI3aHHBIE C MEIH-
LUHCKUM O0CTYKUBAHUEM PAaHEHBIX U OOJIbHBIX:

1. Coznanue rocnuTaiieil U NpeayNnpexIeHUE MECTHBIX BiIacTeil (ryOepHAaTOpPOB) O HaINpas-
JICHUH paHEHBIX U OOJLHBIX, OPTaHU3ALINS TOCTIMTANICH HA MapIe.

2. OpraHuzanusi TOABOJ JUIS MEPEBO3KH OOJBHBIX M PAHEHBIX, MCIIOJIB30BAHUE IS 3TOU
eI 00paTHOTO MOPOKHSKA.

3. YcrpaHeHue HEAOCTATKOB B COJEPAHWU OOJIBHBIX W TOCBUIKA CBOMX IPEICTaBUTENCH
JUIsL OCMOTpa rOCIIUTANIEH.

4. Tlopsimox JOBOJILCTBUS PAHEHBIX U OOJIbHBIX.

5. OcMmoTp paneHsix npod. Jlogepom U OTHYCK UX B Cllydae HEOOXOAMMOCTH IMPOIOIIKH-
TEJIBHOTO JIEUEHUS JOMOM 10 OKOHYATEIBHOI'O BbI3JJOPOBIICHUS.

6. HanpaBneHue BBI3IOPOBEBIINX B apMHUIO, & HECIIOCOOHBIX HECTU MOJEBYIO CIYXOY - K
00CITy>KMBaHUIO PAHEHBIX U OOJIBHBIX B TOCIIATAISX [2].

Kyty3oBa 3agonro no bopoaunckoro cpaxenus 6ecriokomna cyab0a paHeHbIXx BOMHOB. 20
aBrycTa OH oOpamiaercs K BOCHHOMY TyoepHaTtopy MockBel @.B. PacronmunHy ¢ HacTOSTEIBHON
pock00ii 0 ckopeliiel IBaKyallui UMEBILUXCSA B ApMHUH 8 ThIC. PaHEHBIX M OOJIbHBIX. J[ByMs JTHS-
MU NI03X€ OH OTAAET MpenucaHie HadyalbHUKaM TaboB 1-i u 2-i 3amagHbIX apMUi O TOATOTOBKE
K DBaKyalluyl PaHEHBIX.

3aboTscy 0 3aboneBmMX coiaarax, Muxamn MnmapruoHOBUY NpeanuchiBal KOMaHIUpaM
OKa3bIBaTh 10OCOOHME OOJIBHBIM «... XOTSI Obl C HEKOTOPHIMM M3JMIIHUMU U3JEpPKKaMU, KOUX, HaJle-
10Ch, Bbl HE MOIIAIUTE JUIsl MOAKPEIJIEHUS! OJUMHEHHBIX BaM JIIOJIEN B 3/I0POBbE M TEM COXpaHe-
HUS UX TIPH KU3HU» [7].

Pe3ynbpTaTom 3a00Thl KOMAaHOBaHUS O PAHEHBIX U OOJIBHBIX SIBUICSA BBICOKHI 11O TEM Bpe-
MEHaM II0Ka3aTesb BO3BpalleHus ux B cTpoi. Ilo cocTosanuro Ha mapt 1814 roga, uz 133 965 ueno-
BEK, HAXOJMBIITUXCSI Ha TOCIUTAILHOM JieueHuH, Bbi3aopoBenu 84 805 (63,3 %), cranu uHBamua-
mu 3 177 (2,3 %) genosex [2].

OcoOeHHO cieyeT MOAUYEPKHYTh 3aCiayrd U albHOBUIHOCTh KyTy30Ba, ropsdo go0uBIIe-
ro cBoro PoauHy, KOTOpble OTpa)keHbl B €ro 3aMeuaTelIbHOM IpHKase, Ojarojaps emy eue 10
ocraBineHus: Mockssl, B Kacumose, Enateme (Psi3anckas rybepuus), Menenkax (Bmagumupckas
ryoepHHs), ObUTM CO3/IaHbl BPEeMEHHbIE TOCIIUTANIN, IPUHSBIINE YBaKyHPOBAaHHBIX U3 MOCKBBI pa-
HEHBIX U OOJILHBIX BMECTE C IEPCOHAIOM TOCIUTANIS U UMYILECTBOM. BpemeHHble rocnuTain OblTn
TaK)Ke Pa3BEPHYTHI U B APYyrux ropoaax Poccun.

Bpaueit B pycckoli apMHUH, KOHEYHO, HE XBATAJIO JUIsl CBOEBPEMEHHOI'O M BBICOKOKAYECTBEH-
HOTO JICUeHUs] paHeHbIX U 00NMbHBIX. OCOOEHHO HEIOCTAaBalIO MX Ha psAAe BaXKHBIX ydyacTkoB. Ho,
BO-TIEPBBIX, IOCTATOYHOT'O KOJMYECTBA Bpayeil He ObLJI0 HU B OAHOM BOHE. BO-BTOPHIX, OOJBIIYIO
MOMOIIb BpayaM OKa3bIBaJIM LIKOJIbHBIE (enb/mepa, OTpsl KOTOphIX cocTaBisii He meHee 4000
4eJIoBEeK. A 10 CBOEI MOJATrOTOBKE PYCCKHE HIKOJIbHBIE (esibaIiepa IPeBOCXOIMIN MHOTUX (paH-
I[y3CKUX XUPYPIOB, YTO U OTMEYAJIOCh COBpeMEHHUKaMHU. [JokTop byTTan, HHCIIEKTOp BaplIaBCKUX
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rocriiTanie, mucan 2 mast 1813 ., uto «dpaHIily3cKue JeKapH Tak MJI0XH, YTO HE MOTYT CPaBHUTHCS
C MHBIMU HAIIMMU POCCUMCKUMU (eNbIIIIepaMu, KOU TOpa3I0 UCKYCHEE UX B CBOMX 3HAHUAX» [9].

OObeKTUBHBIC MMOKa3aTead MOJATBEPKIAIOT MHEHHUE €CId He O OJiecTAIIeM, TO O BIIOJIHE
YIIOBJIETBOPUTEIHLHOM MEIMIIMHCKOM OOECIIEYeHUU PYCCKOW apMHH M, BO BCSIKOM cilydae, O Ipo-
MaJHOM MPEBOCXOJICTBE PE3YJbTATOB [0 CPABHEHUIO C pe3yJbTaTaMH, JOCTUTHYTHIMU MEIMUIIMH-
CKOM cy»k00H (hpaHITy3CKOM apMHH.

Spxoii mitrocTpalmei NocaeHero CPABHEHHSI MOXKET CIIY)KMTh MHEHUE TJIABHOT'O XHpypra
dpanmysckoit apmuu K. Jlappest.

XapakTepusys pe3ysbTaThl MEIUIMHCKOro olOecredeHus (PpaHIly3CKUX BOMCK, OH MHUCAI:
«Hu onuH BpakaeOHBINM reHepan HE MOT BBIOMTH M3 CTPOSI CTOJBKO (paHIy30B, CKOJIbKO Jlapio,
HAYaJIbHUK MHTEHJAHTCKOTO YIpaBiieHUs (paHIly3CKOW apMHUU, KOTOPOMY Obliia MOAYUHEHA CAHU-
TapHas ciyxoa» [4].

CoBceM MHaue OH OT3BIBACTCA O COCTOSIHUM PYCCKHX TOCIUTAJICH!

«[IpuBnéxmme Mo€ ocoOEHHOE BHUMaHHE OOJBHMIIBI CAeNanyd Obl 4eCTh CaMOW LUBUIIN30-
BaHHOI Hayke. OHM JIeNSITCSl Ha BOGHHbBIE U TPasKJaHCKUE.

B 0o0mupHOM BOSHHOM TOCIUTAJIC Mbl HAIUTH OY€Hb HEMHOTO OOJIHBIX, KOTOPBIX H Iepe-
BEJIH B JIPYTOW, MEHBIINNA, IPU UHCTUTYTE TSl CHPOT BOCHHBIX.

BonpHULIBI TpaXXIaHCKKUE HE MEHEE ITpUMedaTesibHbl. YeThIpe TJIaBHbIC U3 HUX 3TO: IIepeMe-
TEBCKasl, TOJIMIIBIHCKAS, aleKCaHIPOBCKAsi M BOCIIUTATENbHBIN JOM. BocnuTarensHblil 10M pacro-
JI0’KEeH Ha Oepery MockBa-peku 1o oXpaHOM KPEeMJIEBCKHX ITYIIEK, YTO 0€3 COMHEHHUS, JTy4Iliee BO
Bcelt EBpornie u3 yupexxaenuii mogo6Horo poga» [5].
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MILITARY COMMANDERS AND MEDICINE:
FIELD MARSHAL KUTUZOV MIKHAIL ILLARIONOVICH

Sh.L. Mearago, Associate Professor,
Head of Department of Healthcare Mobilization Training and Disaster Medicine
I.1. Mechnikov North-Western State Medical University
of the Ministry of Health of Russia (Saint-Petersburg), Russia

Abstract. The article deals with the issues of injuries of field marshal Kutuzov, their medical
nuances and features. In addition, materials on the care of Kutuzov personally about the health and
life of soldiers with reference to specific documents and associates of Kutuzov are presented.

Keywords: Kutuzov, injury, protecting health of soldiers, attention and care about the life of
soldiers.
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MOP®OJOI'MYECKHUE METOIbI UCCJIEAOBAHUSA B IUAT'HOCTHUKE
MEPBUYHBIX 1 BTOPUYHBIX OIYXOJIEA T'OJIOBHOT'O MO3T'A

O.B. MarseeBal, JI.®. ’Kannaposa?, C.I1. Baxkanos?®, B.B. OcrpoBckmii*

! kaHnuaAT METUITMHCKUX HAayK, Bpau OT/eNIEeHUs 1a60paTOpPHON TNaTHOCTHKH,
KaHIUJIaT MEIUIIMHCKUX HAyK, AOLEHT Kadeapsl Xupypruu u onkonoruu UIIIO,
3 JIOKTOp MeUITMHCKHUX HAYK, CTAPIINIA HAYUHBIH COTPYIHHUK OT/AENa
WHHOBAIIMOHHBIX IPOEKTOB B HEMPOXUPYPTUU U BEPTEOPOTOTHH
4 KaHIMIAT MEINIIMHCKNX HAYK, 3aBEYIONINH HEHPOXUPYPrHIECKHM OTIeTCHHEM
1,34 Hayyno-nccnenoBaTensCkuil HHCTUTYT TPaBMATONIOTHH, OPTONEAUH U HEHPOXUPYPTHH
CI'MY um. B.U. PazymoBckoro Munzapasa Poccun (Caparos),
2®I'bOY BO Caparosckuii 'MY um. B.U. PazymoBckoro Munsapasa Poccun, Poccus

2

Annomauyun. B pabome npedcmasnenvl pesyivmamol MOPGHOIOCULECKUX MEMOO08 UCCIe-
008aHUsL 8 OUACHOCMUKE NEPBUYHBIX U 8MOPUYHBIX ONYXOJel 20J108H020 M0o32a 3a nepuod 2010-
2018 200a. C nomowpto yumonocuiecko2o Uccie008anus yoaémes ymoyHums Xapakmep namo.o-
euveckoeo npoyecca. Ilamozucmonocuyeckutl Memoo no3eoasem noomeepoums u ymoyHums Kiu-
HU4eCcKutl OUacHo3, Onpedeiums 2UCMOmun ONyxXoau, pacno3Hams 60CHAIUMENbHbIE, OUCNIACUYe-
CcKUe U ONyXojegvle NPOYecchyl.

Knruesvie cnosa: nepsuynvie u emopuunvie Onyxoiu 20108H020 M032d, MOPPOI0cULeCcKOe
U 2UCMON02UYECKOe UCCLeO08AHUSL.

Beenenune. HecMoTpst Ha CBOIO OTHOCUTENBHYIO peakocTb, onyxonu [THC cpean HoBooOpa-
30BaHUM IPYIUX JOKAIW3ALMKA 3aHUMAIOT 2-€ MECTO y AeTed u 12-e mecTo y B3pocnsixX. Jlons omy-
XOJIeH TOJIOBHOTO MO3Ta CPeu BCEX HOBOOOPA30BAHMM y YEJIOBEKA COCTABIIAET B CPEIHEM OT 5 10
14 cnygaeB Ha 100 000 HaceneHusi, a 4aCTOTa METAaCTaTMUECKUX omyxoiner — 11 ciydaes Ha 100
000 nacenenus.

Bonpocel cBOEBpPEMEHHOCTH M MPABUIBHOCTH JUATHOCTUKH OIyXOJIEW NOJIOBHOTO MO3ra, a
TaK)ke BbIOOpA TAaKTHUKH JICUEHHUS 3aCTy’KMBalOT CAMOT0 CEpbE3HOro BHUMaHus. B HacTosee Bpems
JOCTUTHYTBI 3HAYUTEIbHBIE YCIIEXH B COBPEMEHHON HEMPOOHKOJIOIMH C MMOMOUIBI0 PEHTIE€HOBCKON
KOMITBIOTEPHOW M MarHUTHO-pE30HaHCHOM ToMorpaduu. OHaKo pyTUHHBIN MeTo Mopdosioruye-
CKOM BepH(UKaLMU ONMyXOoJeH MOo-NMpekHEMY OCTaércs M, MO-BUIUMOMY, J0JIFO€ BpeMs Oyjaer
OCTaBaThCs €/1BA JIM HE PEIAIOLIUM ISl ONPEeNIeHUs] KaK TaKTUKU (00beM ONepaTHBHOIO BMellla-
TEeJbCTBA), CTpATETUH (IIPOTHO3, JIydeBas U MHAs TEpanus, IOBTOPHOE BMEIIATENbCTBO U T.J.), TaK U
JICUEHUS ITOU IPyNIbl OOTbHBIX.

Heas uccaenoBanms. [lokazaTb BO3BMOKHOCTH MOP(OIOTHIECKUX METOJIOB UCCIIEIOBAHUS
B IMarHOCTHUKE MEPBUYHBIX U BTOPUYHBIX OIyXO0JIeH TOJIOBHOIO MO3Ta.

Marepunansl m Meroabl. Hamu npoaHanu3upoBaHbl pe3ysbTaThl LUTOJOTUYECKOTO U T'M-
CTOJIOTHYECKOTO HCCIIEIOBAHUs ONEpalMoHHOT0 Martepuana 148 OONbHBIX, HAXOIAIMIMXCS Ha
cranuonapuom sedennu B HUMTOH CI'MY 3a nepuoa 2010-2018 rr. ¥ 136 (92 %) GonbHBIX

© Marseera O.B., XXanngaposa JI.®., baxxanos C.I1., Octposckuii B.B. / Matveeva O.V., Zhandarova L.F.,
Bazhanov S.P., Ostrovsky V.V., 2019
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JIUAarHOCTUPOBAHbI MEPBUYHBIEC OMYXOJIU FOJOBHOIO MO3Ta, BO3pacT o0ciaenyeMbIX OT 6 10 66 Jier.
N 12 (8 %) — nanueHToB ¢ METaCTaTUYECKUM MOpakeHreM B Bo3pacte oT 54 o 71 roxa.

Ha coBpemeHHOM 3Tamne OAHUM U3 PAMOHATIBHBIX U 3()PPEKTUBHBIX METOJOB TUATHOCTHUKU
OIyXOJIeH SBJISIETCS] IIUTOJIOTMYECKOE HCCIIEIOBAHNUE, KOTOPOE CYIIECTBEHHO JOIMOIHSIET TPaIULIU-
OHHYIO THCTOJIOTUYECKYIO JUAarHOCTUKY. JIOCTOMHCTBOM €ro SIBISIFOTCA OBICTpOTa 00paboOTKU U
MIPUTOTOBJICHUS TpernapaTa, HeOOIbIINe MaTepUAIbHBIC 3aTPaThl, MaIblii 00bEM KIETOYHOTO MaTe-
puaia, a TIaBHOE, BO3MOKHOCTb UCIOJB30BaHUs €ro Bo Bpems onepanuu. C MOMOUIbIO LIUTOJIOTH-
YECKOI'0 MCCIeA0BaHusl yAa€Tcsi HE TOJIbKO YTOUYHUTH XapakTep MaTOJOTUYECKOro Mpolecca, HO U
OTIpEeACNTUTh TUCTOTHUIl 3JI0KAYECTBEHHOIO HOBOOOPA30BaHMs, CTENEHb AU(PPEPEHIUPOBKU OMYXO-
JIEBBIX KJIETOK, JIeUeOHBIH TaToMop(o3, a TaKkKe HATMIUE METACTA30B U PELUIUBOB.

[TaTOruCTOIOrNYECKH METO/T MO3BOJISIET MOATBEPIUTh U YTOUHUTH KIMHUYECKUN AUArHO3,
ONPENEIUTh TUCTOTHUIT OIYXOJIM, PACIO3HATh BOCHAIMUTENbHbBIC, NUCIUIACTUYECKHE U OIMyXOJICBBIC
MIPOLIECCHI, BBIABUTh M3MEHEHUS B TKAHSAX IMPHU MPOBEICHUH JICUEOHBIX MEPONPUATUH (JIeueOHbIN
naToMopdo3).

Martepuan apXuBUPOBAIM C IMOMOIIBI0 MUKPOCKoma ¢ Buaeo Hacaakoi (Olympus CX 31),
MO3BOJISIFOIICH MOJIYYIUTh MU(DPOBOM BapUAHT MUKPOCKOIIUMYECKOTO M300paKEHUs, CUCTEMBI apXHu-
BupoBanusi PACS (Picture Archiving and Communication System). [IpeumyiiiecTBOM JaHHOTO Me-
TOJA SIBJISICTCS BOBMOXHOCTh OCYIIECTBJICHHS IUCTAHIIMOHHOW KOHCYJIBTAIMH, KOTJa HEO0X0IMMO
BBICOKOE Ka4eCTBO M300paKEHHUSI.

[IpeumyiiecTBOM TaHHOTO APXUBUPOBAHUS SIBIISIETCS. BO3MOXHOCTH OCYIIIECTBJIICHUS U-
CTaHIIMOHHOM KOHCYJbTAI[H, KOT/1a He0OXOIUMO BBICOKOE KaUYECTBO M300paKEHUSI.

Pesyabrarel. Ilpy rUCTOJOrMYECKOM HCCIEAOBAHUM TEPBUYHBIX OMYXOJEW TOJOBHOTO
Mo3ra: MeHuHrnoma Bepudunuposana y 80 (58 %) namuenrtos, (mpeobiagan BapuaHT MEHUHIOTe-
JIMOMATO3HOM MEHHMHTHMOMBI), acTporuToMa BbIsiBiIeHa Y 26 (19 %) OonbHbIX (Ipeobiagai mpoTo-
wia3maTudeckuii BapuanTt). [lIBanomma nuarnoctupoBana y 14(10 %) u ramoGnacroma — y 13
(9,5 %) GonmpHBIX. DTIIEHIUMOMA, CYO3IEHIUMOMA, aJicHOMa THodu3a U reMaHrno0JIacTOMa BepH-
¢bunuposansl 1Mo oaHomy ciydaro (ro 0,7 %). MenymiobnacToma BbISIBI€HA y OJHOTO MalMeHTa —
(pebenok 6 ner).

B rpynme GonbHBIX ¢ METaCTaTUYECKUM MOPaKEHHUEM TOJIOBHOTO MO3Ta Yy KEHIIWH Mpeod-
Jajai MeTacTa3 paka U3 MOJIOYHOM KeJe3bl, Y MY>KUYHH — METacTa3 MEJIAaHOMBI U TIOCKOKJIETOYHO-
IO HEOPOTOBEBAIOIIIETO PAKa.

3akiouenue. [lo HamUM JaHHBIM MEHUHTHOMBI COCTABWJIM OOJIBIIE TOJOBUHBI CIIy4acB
Cpelu OmyxoJie rosioBHOro Mosra. Ha BTopoM MecTe — acTpoluTapHble OMYXOJIH, a y MallMeHTOB
MOJIO/IOTO BO3pacTa Yalle AMarHoCTUPOBAIIU TIIMO0IACTOMY.

B rpynmne 601bHBIX ¢ BTOPUYHBIMH MOPAXKEHUSAMH Y JKEHIIUH Tpeobiagan MeTacTas paka u3
MOJIOYHOM JK€JIe3bl, Y MY>KUYHH — METacTa3 MEJIAHOMBI M IJIOCKOKJIETOYHOTO HEOPOTOBEBAIOIIETO
paxa.

Takum 00pazom, AJisE TOUHON BepHPHUKAIIMKI OMYyXOJIeH TOJIOBHOTO MO3Tra HE0OXOAMMO KOM-
iekcHoe npuMeHnenue peHtrenonorunyeckoro (KT, MPT), nutonornueckoro u TuCTOJIOrHYECKOTO
METO/IOB HCCIICTOBAHUS.

[TpuBoIMM TIpUMEPHI JUATHOCTUKH:

[Tpumep 1. bonbras 38 ner, mocTynuia ¢ xanodamMu Ha TOJIOBHYIO 00JIb, TOITHOTY, PBOTY U
SNUJIENTHYECKUE TPUNIAJKU B TEUEHUE TTOCIIETHUX 2-X MECSIIEB.

[To nanubiM MPT — oOpa3oBaHue nepeaHuX OT/IEI0B MO30JIMCTOTO TeJla ¢ paclnpoCTpaHEHH-
€M Ha 00J1acTh TOOHBIX J0JIei Ooblie cripaBa (BeposSTHEE IIHMOMa BRICOKOUM CTETICHU aHATUIa3HH).

Onepanusi: MUKpOXUPYPrUYECKOE YAAIEHUE OMYXOJIH.

HNHTpaonepalluOHHOE IUTOJOTUYECKOE HuccienoBaHue: OmyxoyieBble KIETKH C MOJIUMOp-
¢dbuszmoM sifep u arunuei. [ mnobnacroma?

['ucronornueckoe 3aKIOYeHHE TTOCIIe TUIaHOBOM mpoBoaku: [ muobnacroma, Grade 1V.
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[Tpumep 2. Bonbras 63 jer, moctynuia ¢ xano0aMH Ha TOJIOBHYIO, 00Jb, PBOTY B TEUCHHUE
nocnenHux 6 mecsien. M3 aHaMHe3a U3BECTHO, YTO Y JKEHILMHBI 7 JIET Ha3a/ MpOBe/IeHa Onepanus
0 yJAJICHUIO paka CUTMOBUHOM KUIITKH.

[To manueiM KT: OyaroBoe o6pazoBanue JJOOHOM 10IH CIeBa.

Onepanus: MakpoXupypruueckoe yaajaeHUe OMyXOoJIu.

HNHTpaonepalinOHHOE IIUTOJIOTHUECKOE UccaeAoBaHue. MeTacTa3 aieHOKapIIMHOMBI.

I'ucTomornueckoe ucciieIOBaHUE: METAcTa3 aJICHOKAPIIMHOMBI, cpenHel creneHu audde-
PEHLHUPOBKH.

Puc. 3. KT 2on106n020 mo3ea
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MORPHOLOGICAL INVESTIGATION METHODS
IN THE DIAGNOSTICS OF PRIMARY
AND SECONDARY BRAIN TUMORS

O.V. Matveeval, L.F. Zhandarova?, S.P. Bazhanov?, V.V. Ostrovsky*

! Candidate of Medical Sciences, Doctor of Clinical Laboratory Medicine,
2 Candidate of Medical Sciences, Associate Professor at the Department of Surgery and Oncology

of the Institute of Supplementary Vocational Education,
% Doctor of Medical Sciences, Senior Researcher

of the Department Innovative Projects in Neurosurgery and Vertebrology,

4 Candidate of Medical Sciences, Head of the Neurosurgery Department
1.3.4 Research Institute of Traumatology, Orthopedics and Neurosurgery of Saratov State Medical

University named after V.I. Razumovsky of the Ministry of Health of Russia (Saratov),
2 Federal State Budgetary Educational Institution of Higher Education
“Saratov State Medical University named after V.I. Razumovsky”
of the Ministry of Health of Russia, Russia

Abstract. The paper presents the results of morphological research methods in the diagnosis
of primary and secondary brain tumors for the period 2010-2018. The nature of the pathological
process can be clarified by cytological examination. The pathohistological method allows to con-
firm and clarify the clinical diagnosis, to determine the histotype of the tumor, to recognize inflam-
matory, dysplastic and tumor processes.

Keywords: primary and secondary brain tumors, morphological and histological researches.
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KEPATOKOHYC U HETUO®EPEHITUPOBAHHAA TUCIIJIA3US
COEJUHUTEJIBHOU TKAHU: OYEBU/IHOE N HEBEPOsTHOE

E.H. KomapoBcKuX, JOKTOp MEIUIIMHCKUX HAYK, Mpodeccop
Kadenpa rinasusix 601e3HeH
®OI'BOY BO Kybanckuii rocyaapcTBEHHBIN METUITMHCKUAN
yauBepcuteT Munsapasa Poccun (Kpacnonap), Poccust

Annomayun. B coobwenuu npusedenvt 0aHHvle CPABHUMENbHO20 AHANU3A MOPHOMempu-
YeCcKux napamempos OUCKa 3pUmenbHO20 Hepea U MOIWUHBL CTI0SI HEPEHBIX BOJOKOH CemyYamKu )
OONLHBIX ¢ KEPAMOKOHYCOM HA (PoHe Heduphepenyupo8aHHot OUCNAA3UY COCOUHUMENbHOL MKAHU
u 6e3 neé. B npedvioywux coobwenusnx, 6 mom uucie, u Ha KIUHULECKUX NpUMepax, oOvliu npooe-
MOHCMPUPOBAHBI NAMONIOSUYECKUE USMEHEHUs. OUCKA 3PUMENbHO20 Hepea U Cemyamku npu Kepa-
MOKOHYCe HA (hoHe BPONCOEHHOU HENOIHOYEHHOCMU COCOUHUMENbHOU MKAHU OpeaHusmd. Bulss-
JIeHHble ¢ NOMOWbIO ONMUYECKOU KO2ePeHMHOU momozpaguu moppomempuieckue HapyuieHus na-
Pamempos OUCKa 3pUmenbHO20 HEPEA U CeMmuamKu mpeoyrom KoppeKyuu Cyuecmayiouux 632151008
Ha KepamoKoHyC U e20 JiedeHue.

Knrwuesvie cnosa: kepamoxkonyc, onmuueckas Koeepenmuas momozspagusi, mopghomempu-
yecKue usMeHenus, OUCK 3pUmenbHO20 Hepea, cemyamxa.

[TostBUBIIMIECS] B MOCIIEIHUE TOJBI CTATBH O MOPPOMETPHUUCCKUX HAPYIICHUSIX JHUCKA 3pH-
tenbHOro Hepsa (/[I3H) u ceruaTku npu KepaTOKOHYCE, BBISIBICHHBIX MPU ONITUYECKON KOTEPEHTHOM
tomorpaduu (OCT) 3amuero otaena a3 [6, 7, 8, 9], cocoOCTBOBaNM POXKIACHUIO HAYYIHOM JTHC-
kyccuu. [lo aToMy oBoay B cBo€ Bpemsi Anekcanap ['ymMO0apAT ckazan, uyTo «Bcesikas HCTHHA MTPO-
XOJUT B YEJIOBEUECKOM yME TPH CTaJMM: CHadajla — Kakas 4yllb!; 3aT€M — B 3TOM 4YTO-TO €CTb;
HaKOHEI[ — KTO ke 3Toro He 3HaeT!» HeT HeoOXoauMocTu U B 000CHOBAaHUM aKTyadbHOCTHU MpoOIie-
MBI KEPAaTOKOHYCA — HESICHOCTh MEPCIIEKTUB U HEOIAronpusiITHBIA TPOTHO3 JIETAI0T 3TO U3IUIIHUM,
TeM 0oJiee, UTO B MUPE €XKETrOIHO BHIXOIUT MHOXKECTBO MyOnuKanuii Ha oty Temy [1, 4, 5, 14, 15].

[{enbto HACTOSILIErO MCCIEIOBAHUS SIBUIOCH JKEJIaHUE ITOCMOTPETh Ha KEPaTOKOHYC, KaK Ha
3a0oneBaHue, ¢ APyroi Touku 3peHus. /st 3Toro HaMu ObUTH TTPOAHATH3UPOBAHBI PE3YIBTAThI UC-
cnenoBanuii Moppomerpuueckux napamerpoB [I3H u ceryarku y 186 GOIBHBIX ¢ KEPATOKOHYCOM
Ha 186 ma3ax, monydenHsle ¢ nomoupto OCT. JlnarHo3 keparokoHyca OblT BepHU(PHUIHMPOBAH Ha
OCHOBAHHUU PE3YIHTATOB UCCIICIOBAHUN, TPAJAUIIMOHHO MPOBOAMMBIX B TAKUX CIydasX, MEpPEUrc-
JSTh KOTOpbIE HET HEOOXOAMMOCTH, 32 MCKIIOYEHHEeM H3ydeHHBIX mapameTpoB JI3H u ceruarkw.
HeoOxomumo ormeTtutsb, uto Meto OCT B HacTosiiiee Bpemsl He SABJISETCs 00s3aTeNbHbIM MIPH AUA-
THOCTHKE KepaTOKOHYca W HAOMIOJCHUU OONBHBIX, HECMOTPS Ha TO, YTO CO BPEMEHH BBIXOJIA TIEp-
BBIX ITyONMKalKUi 00 UMEIOIIMXCS MaTOJIOrMYeCKUX U3MEHEHUSIX Ha INIa3HOM JHE MpOoIUIo yxe 00-
nee nByx neT. [Ipu nposenenuun OCT momydanu mopdpomerpuueckue napamerpsl J3H u ceTuatku
(cpemusist TommuHa ciost HepBHBIX BOJIOKOH cetyatku, CHBC, mxwm; cummerpus CHBC, %; mio-
maabs HelipopetuHanbHoro nosicka, HPII, mm?; mnomanes JI3H, MM?; cpelHee OTHOILIEHHE KCKaBa-
1IMU JTUCKa 3puTenbHoro Hepsa, J/J13H, abc. 3Hau.; otHomenune J//[3H mo BepTukamm, adc. 3Ha4., 00b-
em akckaBanuu [[3H, mv?, Tommmmaa CHBC B 4 cexropax, SNIT, mxm). MccnenoBanue mpoBOAUIH C
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nomoinsio Cirrus HD-OCT (Carl Zeiss Meditec, 'epmanus). [Ipu Hamnyum KepaToKoHyca Ha 000MX
rJ1a3ax, 4To OTMe4aeTcsi ¢ yactotoit B 96 % [1, 15], B uccnenoBanue BKIOYAIN XY/IIIUHN T1a3.

[Tpu npenBapuTeabHOM aHajIM3€ IMOJIYYEHHBIX pPEe3yJIbTaTOB OKa3aloCh, YTO OHU HEOIHO-
3Ha4Hbl ToJbKO 1Mo JaHHBIM OCT — mo coctosuuio JI3H u ceryarku OOJNBHBIE JOCTATOYHO YETKO
pacnpeaenuiInch Ha Tpu Kiactepa. Ha ocHoBaHuu 3toro paznuyus ObUIM cHOPMUPOBAHBI TPU KIIH-
Hudeckue rpynmsl. [lepByto rpynmy (rpynmna 1) chopmupoBanu 40 601bHBIX ¢ KepaTOKOHYcoM (40
rJ1a3), UMEIOIINe BhIpaskeHHbIe MOopdomMeTpuueckue u3mMenenus: napamerpoB J3H u cetuatku. Bo
BTOpYIO rpynny (rpynmna 2) Bonwtu 50 manuenToB (50 ria3) ¢ eAMHUYHBIMEA W/WJIM HE3HAYUTEIb-
HBIMH OTJIMYUSMU MOP(POMETPUUYECKUX MapaMeTpOB CTPYKTYp IJIa3HOTO JIHA OT HOPMBbI. TpeThs
rpymnmna (rpyrmnmna cpaBHeHHUs1) BKJItoyasa B ce0s 96 OONbHBIX ¢ KEpaTOKOHYCOM Ha 96 riasax, y Ko-
topbix 1o naHHbIM OCT m3menenuid He ObuT0. [l0 TeHAEPHO-BO3PACTHBIM TOKA3aTENISIM TPYIIITHI
ObBUTH penpe3eHTATHBHBI, COOTHOIICHHUE MOJOB BO BCEX TPYIIAX ObUIO MPUMEPHO OJUHAKOBBIM,
TaKKe, KaKk U CPeAHUI BO3pacT OOCIIEIOBaHHBIX, COCTaBUBIINN B cpenHem 27,74 + 0,68 net. Pe-
3yJIBTAaThl CPAaBHUTEIBHOTO aHanm3a Mopdomerpudeckux mapamerpos JI3H u ceruaTku mpu kepa-
TOKOHYCE 10 JaHHBIM ONTUYECKOM KOTepEeHTHOM ToMorpaduu mpeicTaBiIeHbl B TaOIHIIE.

Tabnuya
Pe3yabTarsl ucciieoBaHusA MOp(poMeTpHIECKHX TapaMeTpPoB
J3H M ceTyaTKH y IAMEHTOB ¢ KePpaTOKOHYycoM (n = 186 rua3)
Mopdomerpute Knnanueckue rpynmel
I'pynna 1 I'pynna 2 I'pynna cpaBHeHMS
CKHe -
HapameTphI (n =40 rnas) (n =50 rnaz) (n =96 rnas) P <0.05
M £ m, M=+ m, M=+ m, ’
. 5 . 3 : )
[min-max] [min-max] [min-max]
Cpennsist 80,15+1,29 | 8,19 | 91,70+ 1,09 7,7 | 9550+0,81 | 7,90 | 1-2 P<0,0001
TOJIIIMHA [63; 100] [81; 112] [84; 125] 1-3 P<0,0001
CHBC, MM 2-3P =0,003
CummeTpus 84,28+1,44 | 9,15 | 81,68+2,07 | 14,6 | 89,00£0,53 | 524 | 1-2P =0,16
CHBC, % [63; 96] [45; 97] [61; 97] 1-3P =
0,0001
2-3 P<0,0001
[Tmomans HPIL, | 1,27+0,04 | 0,21 1,42 +0,03 0,24 | 1,58+0,03 | 0,25 | 1-2P =0,005
MM? [0,79; 2,1] [1,00; 1,96] [1,15; 2,52] 1-3 P<0,0001
2-3P =
0,0001
IMnomans A3H, | 1,712+ 0,059 | 0,37 | 1,825+0,047 | 0,32 1,966 + 0,35 | 1-2P =0,04
MM? [1,13; 2,57] 8 [1,26; 2,57] 9 0,036 6 1-3P =
[1,26; 2,82] 0,0001
2-3P=0,01
Cp O/]13H, a6¢. | 0,444+0,033 | 0,21 | 0,430+0,021 | 0,15 0,406 + 0,14 | 1-2P=0,36
3HAH. [0,07; 0,71] 1 [0,08; 0,67] 4 0,014 1 1-3P=0,11
[0,07; 0,66] 2-3P=0,17
3/13H Bept., | 0,416+0,034 | 0,21 | 0,407+0,021 | 0,15 0,381 + 0,13 |1-2P=04
a0c. 3Hau. [0,06; 0,71] 4 [0,06; 0,64] 0 0,014 9 1-3P=0,12
[0,06; 0,64] 2-3P=0,14
ObBem 0,165+0,028 | 0,17 | 0,108+0,014 | 0,10 0,085 + 0,07 | 1-2P=0,03
JKCKaBallHH, [0; 0,531] [0; 0,363] 2 0,007 2 1-3P=
MM [0; 0,326] 0,0001
2-3P =0,05
S 96,65+2,36 | 14,9 | 111,80+2,21 | 15,6 120,70 + 11,7 | 1-2 P<0,0001
[61; 136] 4 [72; 143] 1 1,20 4 1-3 P<0,0001
[100; 155] 2-3 P<0,0001
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OxoHyanue maobauyvl

Mopd Knnanueckue rpynmel
OPPOMETPHTE I'pymma 1 I'pymma 2 I'pynma cpaBHEeHUS
CKHe
HADAMETDLL (n =40 rna3) (n =50 rnaz) (n =96 rna3) P <0.05
pamerp M=+m, M +m, M +m, -
. 5 . d : )
[min-max] [min-max] [min-max]
N 62,18+1,84 | 116 | 69,76+193 | 13,6 | 68,40+1,24 | 12,1 | 1-2P =0,003
[36; 84] 2 [50; 119] 6 [50; 119] 1 1-3 P =0,003
2-3P=26
I 103,05+2,46 | 15,6 | 119,34+1,95 | 13,7 124,10 + 14,3 | 1-2 P<0,0001
[63; 141] 1 [95; 161] 7 1,46 3 1-3 P<0,0001
[102; 169] 2-3P=0,02
T 59,4+ 1,76 111 | 66,70+1,82 | 12,8 | 69,03+1,14 | 11,1 | 1-2P = 0,002
[39; 93] 3 [40; 101] 4 [51; 107] 7 1-3 P<0,0001
2-3P=0,12

Takum 00pa3om, 0Ka3aoch, YTO y OOJNBHBIX MEPBOM KIMHUYECKOW TPYIIBI CPEIHSS TOJ-
muHa CHBC u tommuuza no otnenbHeiM cekTopaM SNIT Oblia cTaTUCTHYECKH JOCTOBEPHO MEHb-
e, 4eM y OOJIbHBIX ABYX Jpyrux rpymnn. Oobem sxckaBanuu [I3H y 00ibHBIX TIepBOI Tpynibl ObLT
J0CTOBEpHO Oouiblie, a miomaas HPIT 6buta Menbie. JIocTOBEpHBIX pa3inuyuii B CpeTHEM U BEPTH-
KaJTbHOM pa3mepax skckaBanwu J[3H BeIsBICHO HE OBLIO, OJHAKO B IMEPBOM Tpymiie miomans [I3H
ObLJIa CTAaTUCTUYCCKH 3HAUMMO MeHbIe — 1,712 + 0,059 mxm npotus 1,825 + 0,047 u 1,966 + 0,036
MKM, COOTBETCTBEHHO.

N3BecTHO, 4TO OCHOBOM MAaTOJIOIMYECKHX W3MEHEHMH POTOBUIBI IPU KEPATOKOHYCE SIBIIS-
IOTCSl HApYIICHHUS CHHTE3a M co3peBaHus koiwiareHa [1, 4, 5, 14-19]. Ilomumo CBSI30K, KOCTEH,
XpslIeH, CyCTaBOB U UX CYMOK, CyXOXMWINH, (haciuii, MbIIIEYHBIX BIarajJuil U Mp., COSAUHUTEINb-
Has Tkavb (CT) mpencraBiieHa B OpraHu3Me B BHJIE€ HEHpPO- U MUKPOTIIUH, COCY/IOB, KalMUIIPOB,
MEXKJIETOYHOH >kuKocTU. Poropuua, ckiiepa, paayxKka, XpyCTalluK U Jpyrue CTPYKTYphI II1a3HOTO
SA0JI0Ka TaKXKe MPEJCTAaBICHB COCTUHHUTEIBHON TKaHbIO. BriepBble BBIIEICHHBIE aMEPHUKAHCKHM
renetukoM Mc Kusick B 1955 roay nacneactBenHble 3a0oneBanust CT u ckenera, B HacTosIlee
BpeMs kiaccuduimpoBanbl kak 6omee 200 aucruiazuit coequnutenbHoi Tkanu (JCT). Huddepen-
rupoBanHas [ICT BkirodaeT B ce0s OTHOCUTENBHO peikhe CUHAPOMBI Diepca-/lannoca, Mapdana,
Cruknepa, HecoBepliieHHOTO ocTeorenesa u np. Hequddepenuuposannas JCT (HIACT) — mmupoko
pacrpocTpaHEHHbIE 3a00JIeBaHMsI, HE YKJIa/IbIBAIOIIUECS B CTPYKTYPY HACIEICTBEHHBIX CHHIPOMOB.
Bce knunnyeckoe MHorooOpasue HJICT TpakTyercs MOCHHAPOMHO, Y OOJNBIIMHCTBA MAIlUEHTOB
MPUCYTCTBYIOT HECKOJIBKO CHHJIPOMOB, HAJMUME KOTOPBIX MO3BOJSET BBISIBUTH CHCTEMHOE Hapy-
menne CT [3, 5, 12]. B ocuoBe HJICT u kepaTokoHyca JeKaT OJTHH U TE K& HAPYIIICHUS CHHTE3a U
CO3peBaHMs KOJUIareHa Ha BCeX dTalax €ro CO3peBaHus, YTO MO3BOJIIET paccMaTpuBaTh 00a 3THUX
3a0oJIeBaHMs, KaK UMEOIINe o0mmme KOpHH. TakuM 00pa3oM, IJia3 sIBISIETCS OPraHOM-MUIIIEHBIO, B
KOTOPOM Ipu HenosHoueHHocTH coctapisonmx CT (kosuiareHa, snactuHa 1 GuOpuiInHa) Mpouc-
XOJIAT HApPYIICHUs] CTPYKTYpPBI ero Tkanei u ¢pynkiwmii [15, 16, 17, 18, 19]. BeisiBnenHble HaMu pa-
Hee y OOJIBHBIX C KePaTOKOHYCOM IEepBOI KIMHUYECKON IPYIIbI KJIanaHHbIA, COCYIUCTBIN U apUT-
MUYECKHI CHUHAPOMBI, C YaCTOTOW, HAMHOTO MpeBbIIaronell o0buHy0 [3, 9], MOATBEPKAAOT
HAIlly TUTOTE3y O MPUYUHHO-CIECTBEHHBIX CBS3SAX MEX1y HeaudQepeHIMPOBaHHON qHCIIIa3uen
COCIMHUTEIIFHOW TKAaHW, Pa3BUTHEM KEPaTOKOHYCa W BO3HHKHOBEHHEM IATOJIOTMYECKHX H3MEHe-
uuit JI3H u cetuarku. O cBs3u keparokonyca ¢ JICT coobmranu u M.M. buk6oB ¢ coasr. [2].

[Tpu npoBeaennu OCT Bo Bcex rpynmnax 00CieOBaHHBIX HAMH OOJIBHBIX C KEPATOKOHYCOM
ObuTH BBIsIBIIEHBI MKpokue dkckaBauu [I3H (o 0,71 nuamerpa [I3H). ¥ 601bHBIX IepBOii rpymiibl
00BEM SKCKaBaIMU OBLI JOCTOBEPHO OOJIBINE, YeM B OCTANBHBIX Tpymmax, coctasuB 0,165 + 0,028
mm® B cpaBuennu ¢ 0,108 + 0,014 mv® y mun Bropoii rpymms! u 0,085 + 0,007 mm® B Tpymme cpas-
HeHns. B mepBoit rpymme ob6cnenoBaHHbX Bapuanuu ooséma /J3H 6wt ot 0 1o 0,531 MM, BO
BTOpOii Tpymme — ot 0 10 0,363 MM u B rpynme cpaBHenus — ot 0 go 0,326 mm® Jlns cpaBHEHUS —
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o naHHbM [11], 00bem skckaBanmu JI3H, BeisBinennsiii mpu nposeaeaun OCT y mur ¢ mogo3pe-
HUeM Ha riaaykoMy cocTaBui 0,25 + 0,16 Mm®, y GOIBHBIX B HAYATBHOM CTaIUM HEPBUYHON OTKPHI-
ToyronbHO# TaykoMsl (ITOYT) 0,30 + 0,17 mm®, B passutoii — 0,47 + 0,16 Mmm® 1 B nanekosares-
weit cragun — 1,10 + 0,61 mm® npotus 0,06 + 0,05 MM B rpYIIE CPABHEHUS.

ConocraBnenue cpeaneit Tommuasl CHBC y GonpHBIX KepatokoHycom mepBoi (80,15 +
1,29 mxm), Bropoi knuHuuyeckux rpymnm (91,70 + 1,09 mxkm) u rpynmnsl cpaBHenus (95,50 + 0,81
MKM) ¢ 1aHHbIMU 00JIbHBIX [TIOVYT [11] cBHAETENBbCTBYET, YTO Y MOJIOZBIX JIIOJIEH C KEPATOKOHYCOM
Ha (pone HJICT u maxe B rpynne cpaBaenus 6e3 HJICT rommuuaa CHBC Obina MeHbIIe, 4eM y mna-
uueHToB ¢ nojgo3penueM Ha [IOVYT, xoTs Ha MOMEHT 00cie0BaHuUs B 3Ty TPYIILY BXOIWJIM U JIMIIA
0e3 rimaykomsl. [Ipu kepaTokoHyce MakcuMallbHbIC 3HaueHUs: cpeaneit Tonmuasl CHBC B mepBoit
rpynne coctaBuwin 100 Mkm, Bo BTOpoi rpymmne — 112 Mkm u B rpynne cpaBHeHust — 125 mxm. B
HavansHOU ctaguu [TIOYT cpennsist Tommumuaa CHBC 6bia 93,30 + 4,40 MKM, B pa3BUTOM CTaTuU —
62,58 + 4,30 MKkM, nporpeccupyroniee ymeHbiasch a0 42,26 £ 5,51 MkM B Jlaneko3alemen cra-
auu [11]. Takum 00pa3oM, B HEKOTOPBIX CIydasX y OOJBHBIX ¢ KEPATOKOHYCOM pa3Mephl U 00beM
3/J13H 06b1u G6omble, yeM gaxe y 6oiabHbIX [IOVYT .

N3Bectno, uro CHBC mnpenmyiecTBEHHO COCTOMT M3 aKCOHOB TaHTJIMO3HBIX KIIETOK,
HEHpornuu u acTporuToB. HelpornuaneHas TkaHb ObUla J€TaldbHO ONUcaHa ructojoramu Kamm-
10 Tonbmxu m Cantesaro Pamonom-u-Kaxanem, 3a uto B 1906 roay onn nonyunnu HoGesneBckyro
MIPEMHIO, OJHAKO TEPMHUH «HEUPOTJIHs» ObLI BIEpPBHIE BBEAEH HEMEIKUM THCTONOroM Pyrnonbdom
Bupxoseim 3a 60 set 10 3T0ro. 31ech HE0OX0IMMO BCIIOMHHTH, YTO OCHOBOW HEMPOTJIMHU, COCY/I0B
U KauJUISIpOB, siBisieTcs coeaunutenbHas TkaHb (CT). Helipornus BbIoNHSET OMOPHYIO, Tpohu-
YECKYI0, CEKPETOPHYIO, pa3rpaHUUUTENbHYIO U 3amuTHY0 ¢yHkud [13]. ['uansHbIe KIETKH CO-
CTaBJIAIOT crieu(puuecKoe MUKPOOKPYKEHHE NIl HEHPOHOB, oOecrieunBasi yCIoBHs AJisl TeHepaIuu
U NepeJaud HEPBHBIX HMIIYJIbCOB, W OCYIIECTBJSAS 4YacTb META0OJMYECKHX IPOLECCOB CaMOI0
Helipona. OHU MHAaTbHBIE KJIETKH YYacTBYIOT B MOJJCPKAHUHM COCTaBa MEKKIETOYHON Cpellbl BO-
KpYyr HEWPOHOB, pyrue o0pa3yloT MHUEIMHOBYIO 000JI0OUKY BOKpPYT aKCOHOB. Takum oOpa3zom, He
MPUHUMAS IPSIMOTO Y4acTHS B KPATKOCPOUYHBIX KOMMYHHKATHUBHBIX MPOIECCaX B HEPBHOM CHCTEME,
KJIETKA HEUPOTJIMH CIIOCOOCTBYIOT OCYIIECTBICHHIO 3TOW (PyHKIHMH HepoHamu. Heipornws He
TOJIBKO BBIMOJIHSIET ONMOpHBIE (YHKIHUU U 00ecrieunBaeT MHOTOOOpa3Hble MeTaboIndecKue mpolec-
Cbl B HEPBHOM TKaHU, HO CLIOCOOCTBYET €€ BOCCTAHOBJIEHUIO TI0Cie TpaBM U uH@ekuii [13].

[ToTepst poroBulel, CKIEpPONH M €€ peleTyaTord IUIACTUHKON BCEX BBIIIECTIEPEUMCICHHBIX
(GyHKIUI MPUBOJIUT K U3MEHEHUSIM B CTPYKTypax riasHoro sionoka. [Ipu Hammuuun HJCT narono-
TUYECKUI MPOLIECC 3aXBATHIBAET, IOMUMO POTOBUIIbI, CETYATKY U 3pUTEIbHBIN HEPB, UTO MOATBEP-
’K/IaeTcsl BBIIBJICHHBIMU HaMHU YK€ B HAYaJIbHOM CTaJiMM KEpaTOKOHYyca MOpP(HOMETPUUYECKUMH U3-
MEHEHUSMHU. DTO COMPOBOXKIACTCS MOSBICHUEM PAa3HOM CTENEHU ITTyOMHBI MHOXECTBEHHBIX CKO-
TOM B LIEHTPAJILHOM TI0JI€ 3pEHUS U CHU)KEHHEM MTPOBOJUMOCTH 3puTenbHoro Hepsa 1 KUCM [10].
Taxkum 00pa3oM, MaTOJOTMUECKUE MPOLECCHI, MPOUCXOAAIIME Ha (poHEe BPOXKAEHHONW HETOIHOLIEH-
HocTU CT y O0NBbHBIX ¢ KEPAaTOKOHYCOM B CE€TYATKE U 3pUTEIBHOM HEPBE, SABISIOTCS HEWpoOJlereHe-
pPaTUBHBIMHU, COOTBETCTBYIOIIMMU NOHATHUIO «HEHpOpeTHHONaTHM |8, 9].

Hamnunem HJACT oOwsicHstoTCa Hanbomnee «ipkue» moppomerpuyeckue nuzmenenus [I3H u
ceTuaTKu y OOJIbHBIX TIEPBOY KIIMHUYECKOW TPYIIbl. MeHee BhIpaKeHHbIE, OT/ICIbHBIC HAPYIIICHHUS
Ha IJIa3HOM JIHE Y OOJIbHBIX BTOPON KJIIMHUYECKOM TPYIIIbI SBJISIOTCS HA4aJbHBIMU TJIa3HBIMH IIPO-
sprenussMu HJICT, Tak kak U3BECTHO, YTO (DEHOTUNMUYECKUE MPU3HAKH ITON MATOIOTUU MOTYT OT-
CYTCTBOBATh NPHU POKJICHUH, OJHAKO MPU HEOJArONMPUATHBIX YCIOBUIX KOJIWYECTBO AMUCIIIIACTHYE-
CKHX IPU3HAKOB M CTENEHb MX BBIPAXKEHHOCTU IPOrpeIUueHTHO HapacTaroT [3, 5, 12]. Mcxons u3
BBIIIIETIEPEUNCIIEHHOTO, HAMH BIIEPBBIE BHIBUHYTO MPEIIOI0KEHUE O TOM, UTO KEPATOKOHYC SIBIISA-
€TCsl OTJICTHbHBIM CHUHIPOMOM HIIA YaCThIO CUHIPOMA MAaTOJIOTUU OpraHa 3peHus npu HeauddepeH-
LMPOBAHHOM NUCIUIa3UM COEAMHUTEIbHON TKAHU, U COIPOBOXAAETCS Pa3BUTHEM HEHPOpETHHONA-
Tuu. bonbiime pa3Mepsl U 3HaUMTEeNbHAS TyOnHa dKkckaBauu JI3H, acuMMmeTpust 3THX U3MEHEHHIA
Ha JIBYX I1a3ax, ymenbleHue Toimuabl CHBC u Hannune acuMMeTpuu Ha IBYX IJ1a3ax y O0JbHBIX
¢ kepatokonycoMm Ha pone HJICT ¢opmanbHO MOXO0KM Ha MPOSBICHUS INTAYKOMHOM ONTHYECKOU
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HEHpPOPETUHONATHH, OJJHAKO OPTATIbMOCKOMMYECKas KapTHHA TJIa3HOTO JHA MPH KEpaTOKOHYCE OT-
JUYaeTCsl OT €€ XapaKTepHOI'O BHJA MPHU MEPBUYHOM OTKPHITOYIOJBHOW TJIayKOME, YTO TpeOyeT
JANbHENIIEro U3y4EeHHUS.

TakuM 00pa3oM, CyIIECTBYET KEPATOKOHYC H ... KEPAaTOKOHYC Ha GoHe (?) UM BCICACTBHE
(???7) nemqudpepeHIMPOBAHHON NUCIIA3UH COCAMHUTEIIBHON TKAHU, OTIUYAIOIINECS KIMHUICCKUM
TEYCHHEM W MPOTHO30M COXPAHCHUS 3PUTENBHBIX (YHKIHA. B COOTBETCTBUH C 3THM H JiedcOHas
TaKTUKa JT0JDKHA ObITh pasHoi. Coueranue kepatokonyca ¢ HIACT nmenaeT mporHo3 HeOIaromnpusr-
HBIM, K00 B OCHOBE JISKUT CUCTEMHOE TTOPAKCHUE COSTMHUTEIHHON TKaHU, HE OTPAHUYUBAIOIIEECS
TOJIBKO U3MEHEHHUSIMHU POroBUllbl. Takum 60JIbHBIM HEOOXOIUMO JOMOIHUTENIBHOE TIIATEIbHOE 00-
CJIEIOBaHKE y KapAHMOJora JUisl UCKITFoueHUs caMbixX (atanpabix nposiiennit HJICT B Buge «cuH-
JIpoMa BHe3armHou cMeptu» u 1p. Tak, nmo coodmenuto TACC, B 2016 roxy 211 nereit moru6io Ha
ypoKax GU3KYIbTYPBI OT OCTPOI CepAedHO HeToCTaTOUHOCTH. [lomaraem, 4To B HACTOSIIIEE BpeMs
npobneme HICT ynensercs HeqoCcTaTOYHO BHUMaHUA. BO3MOXKHO cpenu moruOmmx ObUTH JETH C
HEJMArHOCTUPOBAHHOW UCIUIA3MEH COCTUHUTEILHON TKaHU, TaK KaK 9acTOTa HapyIIeHud Mopdo-
renesa cocrasisier 13-70 % [3]. B rpynme pucka HaXxoOATCs TakKe MOJIOAbIE CIOPTCMEHBI, YbU
YXOJIbI U3 KM3HU BO BPEMsI TPEHUPOBOK WJIM BBICTYIUICHHH TaK)K€ MOTYT OBITh CIIEJICTBUEM HEBBI-
sapinenHo HJICT. Bcem nanuenTaM Ha CTajuM MOJO3PEHUS WIM C BIEPBbIE YCTAHOBIICHHBIM JHa-
THO30M KEpaTOKOHYCa HEOOXOIUMO 00s3aTeIbHOE MPOBEICHUE ONTHYECKONW KOTEPEHTHOW TOMO-
rpaduu 3aauero otnaena ria3. [lpu Hanumuuum natonornueckux nuamenenuit /I3H u ceryatrku, Hapsgy
C «30JIOTBIM» CTaHJIAPTOM JICYCHHUSI POTOBUIIBI, OOJIBHBIE C KEPATOKOHYCOM HYXIAIOTCS B IMOATBEP-
xaeHuu Hannuus cuctemHou naronoruu CT. Ilpu BeisiBnennn HJACT, noka3aHo npoBeaeHUun pe-
T'YJISIPHON HEMPONPOTEKTOPHON U KOJIIareH-CTaOMIN3upyIOLIei Tepanui.

B 3akmioueHne aBTOp MOIMKMCHIBAETCS MOJA Ka)IbIM CJIOBOM, cka3zaHHbIM KoHdyruewm:
«braxxeH, KTO HUYETo HE 3HACT: OH HE PUCKYET ObITh HETIOHSATBIMY.
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KERATOCONUS AND UNDIFFERENTIATED
CONNECTIVE TISSUE DYSPLASIA: OBVIOUS AND INCREDIBLE

E.N. Komarovskikh, Doctor of Medical Sciences, Professor
The Department of Eye Diseases
Federal State Budgetary Educational Institution of Higher Education
“Kuban State Medical University” of Ministry of Health
of the Russian Federation (Krasnodar), Russia

Abstract. The report presents a comparative analysis of morphometric parameters of the op-
tic disc and the thickness of the retinal nerve fiber layer in patients with keratoconus on the back-
ground of undifferentiated connective tissue dysplasia and without it. In previous reports, including
clinical examples, pathological changes in the optic disc and retina in keratoconus when the back-
ground of congenital inferiority of the connective tissue of the body were demonstrated. Morpho-
metric disorders of the optic nerve and retinal disc parameters revealed by optical coherence to-
mography require correction of existing views on keratoconus and its treatment.

Keywords: keratoconus, optical coherence tomography, morphometric changes, optic disc,
retina.
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ITPOT'HO3NPOBAHUE 3ABOJIEBAEMOCTHA
OCTPBIMU KMIIEYHBIMHU UTHOEKIITUAMU

U.H. pusemuna’, A.JI. Jyrosckos?, C.IO. 3narosan®, O.A. Koszukosa®*, 10.I". [lepuosa®
! crapmmit npenoasatens xadeapsl MEIUITMHCKOH, Guonornyeckoil GHU3NKN 1 MHPOPMATHKH,
2 JJOKTOp MEMIMHCKHX HayK, mpodeccop, 3aBeayromuii Kadeapoi conHaabHO MeUIHHbL 1
IKOHOMHKH 3/IpaBOOXPAaHEHHN, > * KaHIUIaT MEIUITMHCKUX HaYK,
JOLICHT KadeIphl COIMaIbHON MEIUIIMHBI 1 SKOHOMHUKH 3/IpaBOOXPaHCHUS,
% KaHAUAT MEIUIMHCKUX HAYK, JOIEHT Kadeaphl TOCIUTAIBHON XUPYPrUU U OHKOJIOTHH
'V JIHP «Jlyranckuii rocy1apCTBEHHbI MEIULUHCKUI
yHuBepcuteT umenu Cesatutens Jlyku», JIHP

Annomayun. B cmamve nocmpoena adekeamuas Mooeisb, No360JAI0WdAs NPOSHOZUPOBAMb
OUHAMUKY 3a001e8aeMOCmU OCMPbIMU KUWEYHbIMU UHQEKYUAMU, NPOBEOeH CPABHUMENbHbI aHA-
JU3 MoOeell, NOCMPOEHHbIX 8 UHMESPUPOBAHHOM NaKeme mamemamudeckux npoepamm Mathcad.

Knroueswie cnoea: ocmpule KuuieyHvle un@exyuu, npocHO3Uposanue, 8pemerHbvle psobi.

AKTyanbHOCTBh padoThl. [Iporno3upoBanue — 310 Haubosiee HHTEHCUBHO pa3BHUBAIOLIEECs,
MEPCICKTUBHOE HANpaBiCHUE MaTeMaTtuueckoil craructuku [1, 2, 4]. [IporuosupoBaHue J1000ro0
BUJa 3a00J1€Ba€MOCTH, B TOM YHCIIE U 3a00JI€Ba€MOCTH OCTPhIMU KulleuHbIMU HH(pekuusamu (OKI)
SIBJISICTCS] BOYKHBIM 3TArlOM MCCJIEIOBAHUS COCTOSIHUS 3710pOBbs HaceneHus [3, 5]. Ono Heobxoaumo
11 0OOCHOBAHUSI CUCTEMBI MEPOTIPUATUHN 1O MPO(UIAKTUKE, OLIEHKH 3PPEKTUBHOCTU J1eATENBHO-
CTH YUPEKICHUN 3paBOOXPAHEHHS, OCOOCHHO Ha (OHE NeCTAOMIM3AIMd SKOHOMUKH, CHUYKEHUS
MaTepHabHOIO OJIarOCOCTOSIHMS OCHOBHOW 4YacTW HAaceleHMs M HAlpsDKEHHOM — HKOJIOro-
rurneHndeckon curyauuu [3]. Octpeie KuiieuyHble MHPEKIUU YCTOMYMBO 3aHUMAIOT OJHO M3 Be-
AYIIUX MECT, B CTPYKTYpe MH(EKIIMOHHOM naTosoruy. 3a1ada COXpaHEeHUs 3/J0pOBbs U HEAOMYIIle-
HUE OCTPBIX KUIIEYHBIX MHPEKIUI OblIa U OCTAETCS aKTyaJIbHOW Ha CETOJHSIIHUMN IE€Hb.

Heas padorbl. Ananu3 3a6oneBaemoctd OKU on ropony KpacHonony, 3a nporeamnme ye-
ThIpe rofa (2015-2018rr.), ¢ exxeMecsuHON (pUKcalel TaHHBIX U IOCTPOEHHE aIeKBaTHOM MOJENH,
MO3BOJISIONIEN MPOTHO3UPOBATH IMHAMUKY 3a00J1€BAEMOCTH OCTPHIMU KUIIIEYHBIMU UH(EKINIMHU.

Marepuanbl u MeToabl. [[1s pemieHus 1aHHOM 3a71a4u ObUIM MCIIOJIB30BaHbl CTATHCTHYE-
ckue naHHble KpacHOMOHCKON CaHMTapHO-3MUAEMHUOJIOTHYeCKO cTaHMu. JlaHHbIe (DUKCHpOBaIU
eXKEeMeCsIYHO, CIIeZI0BaTEIbHO, BPEMEHHOM psifl 3a 4 Tona cocTaBiseT 48 mecsien. [loctpoenue mpo-
THOCTHYECKON MOJIENTU peali30BaHo ¢ MpUMEHeHneM MatemaTuyeckoro nakera Mathcad 2010.

PesyabTaTsl padorsl. ['padux BpemMeHHOTO psiia MpeacTaBIeHHbIH Ha (pUCYHKE 1), TO3BO-
JSIET POBECTH BU3YaJIbHYIO, IPEIBAPUTENBHYIO OLICHKY JAHHBIX.

© puzemuna U.H., Jlyrosckos A./l., 3naroean C.1O., Ko3ukosa O.A., ITepriosa FO.I'. / Prizemina L.N.,
Lugovskov A.D., Znagovan S.Yu., Kozikova O.A., Pertsova Yu.G., 2019
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Puc. 1. I'pagux epemennoeco psaoa zaboresaemocmu OKU

N3 moctpoeHHOTro rpaduKka BUIHO, YTO PSA HE MMEET PE3KHX CKA4YKOB, B TO K€ BpeMs
HaOJII0AaeTCsl HEKOTOpasi CE30HHOCTh, IPOsIBIIAEMAas B IEPUOJAUYHOCTH YBEJIIUYEHUS U YMEHBIICHUS
YpOBHS 3200J1I€Ba€MOCTH.

Takum 006pa3zom, ecTh JOCTATOUYHO BECKHE apryMEHThI, YTOOBI paccMaTpUBaTh AaHHBIN MIPO-
LIECC C PETYJSAPHOU CE30HHOW COCTaBIIAONIEH. [[J1s1 MOCTPOEHMS «KauyeCTBEHHOI0» IMPOrHO3a YPOB-
HU UCCIIElyeMOro MoKa3aTelisi 00s13aTeIbHO TOJDKHBI ObITh COIOCTABUMBI U OHOPOJIHBI,  JUIsl BbI-
SIBJICHUSI TEHJICHIIUHA, KPOME 3TOro, YCTOHYMBBI U IOJIHBL, T.€. KOJMYECTBO HAOIIOAEHUH JOIKHO
OBITH JOCTATOYHO BEITUKO.

Jis moctpoenus 3pPeKTUBHOM MPOrHOCTUYECKON MOJIENH UCXO/AHBIE JaHHBIE BPEMEHHOIO
psia ObUTH CriTakKeHbl pyHKIMeH 10ess ¢ mocneayromiel nHTepnosnueii JaHHbIX (puc. 2).

n = 4§
span2 := .15 i:=1.48

o 5 15
pl = loess(x,vr,span2)

Floes(i) := interp(pl,x,vr,i)
vr 10

I

Floes(i)

10 20 30 40 50

Puc. 2. Jlucmune ¢ pe3ynsmamom cenaxicueanus 6pemenHo2o psaod
¢ nocedyrowel uHmepnoaayueli OaHHbIX ¢ NOMOWbI0 QyHKyull loess, interp

B kayecTBe nanpHEWIIeNd anmpoKCUMAalUKM JAHHBIX METOJOM CKOJIB3SIIEH MEAUaHbl C IOo-
CJIEIYIOLMM aBTOPErPECCUOHHBIM MPOTHO3UPOBAaHWEM NMPUMEHEH MeToll Bypra B makere marema-
THYecKux mporpamm Mathcad ¢ BcrpoenHoi dynkuumeit predict. dynkius npenckasanus predict
o0ecrneunBaeT BBHICOKYIO TOYHOCTh IIPU MOHOTOHHBIX MCXOJHBIX JaHHBIX COAEPIKAIIUX SIBHYIO KO-
nebaTeIbHYI0 KOMIIOHEHTY M BBICTPAMBAET CBOW MPOTHO3 B «XBOCT» MCXOJHBIX JaHHBIX. Kpome
toro, pynkius predict xoporio padoraet B 3a7auax aHaiau3a MOAPOOHBIX JAHHBIX C YETKO MPOCe-
YKMBAIOIIEHCS 3aKOHOMEPHOCThIO, B OCHOBHOM OCIIMJUIMPYIOIIETO XapakTepa.

TakuMm 00pazoMm, Mo psIy 3aJaHHBIX PABHOMEPHO PACIIONIOXKEHHBIX TOYEK MBI pacCUUTald
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HEKOTOPOE YHUCIIO MOCIEAYIOIUX TOYEK, T.€. IO CYIIECTBY OCYILECTBUIN DKCTPANOJISALMIO IIPOU3-
BOJIBHOHM (HO JOCTATOYHO TJIAJAKON M IIpescka3zyeMoil) 3aBucuMocTH. IloncTpoiikoil uncia Touek m
C KOHIIa BEKTOpa JaHHBIX U N — OOIIEro yucia TOYeK ¢ MPUMEHEHUEM IPEABAPUTEIBHOIO CIIIaXHU-
BaHU, YTO OBUIO CIENIaHO HAa NEPBOHAYAIILHOM 3Talle, MOYKHO JIOOUTHCS YCIIEXOB B MPEICKa3aHuU
Jla’Ke CUJIbHO «3allyMJIEHHBIX» 3aBUCUMOCTEN U MOCTPOUTH 3(PPEKTUBHBIN TPOrHO3 (pHC. 3).

k := rows(Floes) — 1

n:=12 m = 47 20 =
i=0.n+k :
Apr = predict(Floes,m,n) 15
vr
2 x
Floes
Apr; 10

predict(Floes ,25,12);

FEATLERSS Sl
Trare
A

0 20 40 60
XX 0+k+10+k+1

Puc. 3. Jlucmune ¢ npoenozom na 2019 e. ¢ npumenenuem ghynxyuu predict

Tak, anst m=47 u N=12 pacder NPOrHO3UPYEMBIX 3HAYCHUN HA 6 MECAIEB BIEPE]] MOKa3al
56 cnyuaeB 3a00JIeBaHMI M CPETHUM 3HAUEHUEM 3a ATOT Mepuoj paBHbIM 9. CpenHue 3HaYeHUS 32
niepBbie 6 mecsieB 2015 roga cocraBuiu § cirydaeB 3aboneBanui, 3a 2016 roq — 9,32 2017 — 7 u 3a
2018 — 11 cmyuaeB 3ab0oneBanuii. [Ipornosupyemoe cpeaHee 3HaUeHUE YuCiIa 3a00JeBaHUM 3a TO-
JIOBMHY TOJIa BIIEpE]] HAXOAUTCS B MpeEesiax UMEIOIIMXCS CPEIHUX 3HAUYCHUM CIy4aeB 3a IMPEIbl-
Iyliye Iepuoabl YeThIpeX JIeT, YTO JAaeT OCHOBAHUE TOBOPHUTH 00 aJeKBAaTHOCTH BHIOPAHHON MOjIe-
JIH.

B kauecTBe allbTEpHATUBHOW MOJENW MPOTHO3UPOBAHMS Mbl IPUMEHUIIM JIOKAJIBHOE CIJIa-
YKUBAHME aJIalITUBHBIM aJITOPUTMOM, OCHOBAHHOE Ha aHalu3€ OMMKANIIMX COCeNe Ka)X10i mapbl
JTaHHBIX ¢ OMOIIbI0 GyHKIHK SUPSMOOth. C moMorbio 3TOH (GYHKIIHH MOYHO PEIIUTh CMEIIaH-
HYIO 3a7]a4y BBIJICTICHUS CPEHEMACIITAOHBIX BapHallil MyTeM IMOJaBJICHUS Kak OoJjiee OBICTPHIX,
Tak U 0oJiee MEUICHHBIX BapHaluid. Ty GyHKIHNIO ()PEKTUBHO IPUMEHSATh, €CIIH UCXOTHBINA Bpe-
MEHHOU Psijl MPECTaBIsAET COO0N OCIMILTUPYIONIYIO 3aBUCUMOCTb.

JanpHeiliee criaxuBaHUE BPEMEHHOTO psifa C IMOCIEAYIOLIEH CIUIaWH-UHTEPIIOIALNEH
MPEACTABICHO Ha (pUCYHKE 4).
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z:

supsmooth(x,y)

5

cspline(x, z)
ti=1.54

A(t) = interp(s,x,z,t)

60
34,

Puc. 4. Jlucmune ¢ pe3yriomamom cenaxicu8anus u npoeHo30M ¢ nocaeoyrouelt
CcnaauH-unmepnoaayuell ¢ npumenenuem yukyuu cspline

W3 BU3yanbHOro aHaiau3a rpaguka Mbl BUJIUM, YTO MPOTHO3UPYEMbIE JaHHbIE Ha 6 MeCsIeB
BIIEpE]] MIOKA3BIBAIOT IUIAaBHOE Ma/ieHHe U POCT 3aboseBaeMocTH. OJHAKO MPOTHO3UPYEMOE CpeHee
3Ha4YeHUe 4ucia 3a00sieBaHUI 3a MOJIOBUHY I'0/la BIEpe]l HaXOAMUTCSA B Npe/elax MEHbIIE UMEIo-
LIUXCS CPETHUX 3HAUEHUH CIIyyaeB 3a MPebIAYIINE IEPHOIbl YETHIPEX JIET.

BobiBoa. Ilpy nporHo3upoBaHUM HMCXOAHOTO BPEMEHHOIO psja Oosee MpearnouTUTENIbHbBIM
SIBJSICTCSI IPUMEHEHUE (QYHKIMU Tpejickazanus Predict, kotopas mo3BOJISET MOJyYHTh MPOTHO3HU-
pyeMmble 3HauU€HUs] MAaKCUMAJIbHO NMPHOIMKEHHBIMU CO 3HAYEHUSIMU BPEMEHHOTO psijia 3a MpOLIe/-
1€ aHAJIOTMYHbIE IEPUO/Ibl BDEMEHH.
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CJIIOHHOKAMEHHAS BOJIE3HD.
BUOPUBNUYECKNIU AHAJIN3 COCTABA KAMHEM

C.C. Jlexrman?, O.H. IIpokonenko?

1.2 anmuuaT MeMIMHCKYX HAyK, JOLIEHT
Kadenpa yenrocTHO-TUIIEBOM XUPYPIHH M ICHTAILHON UMIUTAHTOJIOTUN «Apcenue ['ymany
l'ocynapcTBeHHBIN YHUBEPCUTET MEeAUITMHBI U papmariuu uM. H. Tecremuniany (Kumuues),
HarmonaneHblii IEeHTp KcciieqoBaHus U TecTupoBanus matepuanos (Kumunes), Mongosa

Annomayusn. Jlannas cmamvs noceésaueHa U3ydeHuro CiroHHo-kamennou oonesnu. Cuano-
aumua3s (CIoHHO-KaMeHHas 00je3Hb) A61i1emcs Hauboiee pacnpoCmpaHéHHoU namoiocuetli CltoH-
HbIX Jicené3. Llenvio 0anno2o ucciedo8anusi onpeoeseHo U3 yeHue MUKpPOIIeMEeHMHO20 COCMAsa 6
PA3IUYHBIX YHACMKAX KAMHell NOOYeTOCMHbIX CIIOHHBIX HCené3 O/ onpedeneHus NOMeHYUalIbHbIX
IMUONAMOEHEMUYECKUX MEXAHUIMOB MUHEPATUIAYUU NPU CUATOIUMUA3E.

Knrwouesvie cnoea: citonno-kameHHas 0one3Hb, NAMOLO2USL CIIOHHBIX HCeNé3, COCMA8 Kam-
Hell.

BBenenune

CuanonutHna3s (CIrOHHO-KaMEHHas 00J€3Hb) sBIAeTCS Hanboliee paclpocTpaHEHHOM marto-
JIoTHEH CIIOHHBIX XKené3, U Hanboyiee 4acTo BCTpedaeTcs B MOAUYENIIOCTHBIX kene3ax (ot 80 % mo
90 %) u B 5-20 % cimyyaeB KOHKPEMEHTHI JIOKATU3YIOTCA B OKOJIOYIIHBIX XkKene3ax [6]. Ocratorcs He
YCTaHOBJICHHBIM TOYHBIE 3THOJIOTUYECKUE (DAKTOPHI U MEXaHU3MbI 00pa30BaHUSI KAMHEW B CIIFOH-
HBIX JKeJle3aX M OOJBIIMHCTBO TPHUACPKUBACTCS MHEHHS O MHO(AKTOPHOCTH JAaHHOTO Ipolecca,
BKJIIOYasl HapylleHHe CEKPEeTOpHOW (YHKIMHU >Ken€3, M3MEHEHHE (PU3MKO-XMMHUYECKHUX CBOMCTB
CIIIOHBI, (hOpMUPOBaAHUE MHUKPOJIUTHA3a, OOCTPYKIIMS BBIBOJHBIX MPOTOKOB xen€3 [7]. K nacros-
IIEMY BPEMEHH CYLIECTBYET JOCTATOYHO MHOI'O THUIIOTE3 O Mpoleccax (GOpMUPOBAHUS CHAIOIUTHA-
3a, Cpel KOTOPBIX OTMEYAETCs KaNbIU(UKALUS BOKPYT HHOPOJHBIX Tell, TMCKBAMUPOBAHHBIX AITH-
TeTUaIbHBIX KJIETOK 1 MUKPOOPTraHU3MOB [6, 8, 9, 11].

CHaoNuThl COCTOAT U3 OPTaHUYECKOTO M HEOPTaHUYECKOTO MATKPHKCA, MPEICTaBICHHOTO
B BUJE fApa U nepudeprudyeckux IIACTUHYATHIX CTPYKTYp. B mpenmecTByOmux MCCIeT0BaHMIX
YCTaHOBJIEHO, YTO KaMHU CIIIOHHBIX K€JI€3 B OOJBIIMHCTBE CIy4yaeB COCTOST U3 gocdara Kanblus,
C HEOOJBIIUM CO/EpKaHUEM KapOOHATOB, a TaKXe JOCTAaTOYHO Majod KOHILIEHTpalued Marsus,
kanus 1 ammuaka [1, 9, 11]. Tem He MeHee, B psilie UCCIEIOBAHUI YCTAaHOBJIEHO OTCYTCTBUE Opra-
HUYECKOTO si/Ipa CHaJO0INTHA3a, YTO J1ajl0 MOBOJ aBTOPaM BBICKA3aTh MPENION0KEHHE O BTOPHUHO-
CTH TIPOMCXOXKICHHUS KOHKPEMEHTOB CIIFOHHBIX JKeJE3 K cuanoaneHury [2, 4]. CymecTByromue pas-
HOTJIacUsl B JJAHHOM BOIIPOCE JUKTYIOT HEOOXOIMMOCTH JaJbHEUIIMX HCCIeOBaHUNA B 00JacTu
M3Y4YEeHUS] MEXaHU3MOB 00pa30BaHUs KAMHEH CIIFOHHBIX JKEJE3.

Llenvio Oannoco uccnedosanus ONpPENEIEHO U3yYeHHE MHUKPO3JIEMEHTHOIO COCTaBa B pas-
JMYHBIX y4acTKaxX KaMHEH TOJYENFOCTHBIX CIFOHHBIX JKENE3 JUIsl ONpENeNIeHUs] MOTEHIMATbHBIX
3THO-TIATOTEHETUYECKUX MEXaHU3MOB MEHEPAIU3AIMU IPY CHAJIOIUTHA3E.

© Jlextman C.C., [Tpokonenko O.U. / Lekhtman S.S., Prokopenko O.1., 2019
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Marepuanbl 1 MeTOABI

Jannoe uccnenoBanue 0azupyercs Ha OMOPHU3NYECKOM aHaIM3e 7 KaMHEH CIIOHHBIX MOJ-
YEJIFOCTHBIX JKEJE3, yIANEHHBIX Y CEMU NMAaLUEHTOB (MYXUYUH — 4, *KEHIINUH — 3, CPEHUI BO3pacT —
37.3 £ 6.2 neT) ¢ CAMOTOMATHYECKUM TIOTYETFOCTHBIM CHAJIOJIMTHA30M. B mecTu cirydasx BBIIOJ-
HEHA CUAJIONMTAIEHIKTOMUS U B OJJHOM — TPAHCOpaJIbHOE JUTIKCTpakuus. [Ipu Hanuuuu B Makpo-
rpenapare CIIOHHBIX JKelé3 AByX KaMHel (HaOmromeHus #1, 3, 6) ¢ MASHTUYHOW MaKpPOCKOIUYE-
CKOW KapTMHOM OJMH M3 KaMHEW He MoABeprajics MOCIeaAyrIuM ucciaenoBanusaM. OOmias xapax-
TEepPHUCTHKA MAllMEHTOB MpecTaBieHa B Tadiuie 1.

Tabnuya 1
OO01mas KIMHUYECKAs] XAPAKTEPUCTHKA MANMEHTOB ¢ CHAJIOJIUTHA30M (n = 7)

Ne .. Bo3zpacr, Jlokanuzaius Bun KomnyectBo 1 KomnuectBo
oJI CHAJTOJUTHA3A OIepPaTUBHOTO pasMepsl KaMHeH KaMHe# Ha
BMEIIATENLCTBA | HHTPAOIEPAIIMOHHO | OPTOMAHTOTrpaMMe
1. (Z.M) 55/M IICX crpasa, CAD 2 1
napeHxuma (5x4, 4x2 mm)
2.(C.E)) 57/K I1CXK cnpaga, CAD 1 1
ITapenxuma (10x4 mm)
3.(B.S)) 20/M IICX cnepa, CAD 2 2
[Tapenxuma (7x5, 2x1 mm)
4.(T.S) 24/M [ICX cnesa, TOJID 1 1
nporok Wharton (5%2 mm)
5. (A.E) 37/K IICX crpasa, CAD 1 1
[Tapenxuma (5x3 mm)
6. (F.L.) 49/K I1CX cnpaga, CAD 2 2
ITapenxuma (8x3, 5x2 mm)
7.(M\V) 19/M IICX crpasa, CAD 1 1
[Tapenxuma (9x3 mm)

Ipumeuanue: M-myocuuna, K-owcenwuna, [ICJK — noouentocmuas cuwonuas owceneza, CAD-
cuanoaoenskmomus, TOJID — mpancopanvHas MumaKcmpayus.

Jnis peanu3anuy NOCTaBIEHHOW eI UCCIEI0BaHUs UCIOIb30BAIUCHh CTAHIAPTHBIE METO-
IbI, CIMTAIOIINECS] OOMETIPUHATHIME JJIsl H3YYEHHUS STHO-TIATOreHHE3a MUHEPAI000pa3oBaHusl TIpH
cuanoauruase [1-5, 9, 10, 12, 14, 15].

Ckanupyrowas (pacmposas) 31eKmponHas MUKpoCcKonus BbITIONHsIAach Ha anmnapare VEGA
TESCAN TS 5130MM (Yexust) ¢ mociaeayroM pPeHTI€HOCHEKTPaTIbHBIM MUKPOAHAJIN30M TBEp-
JIOTO BellecTBa (CHaloNIMTHa3a) C UCIOIb30BaHUEM METO/a SHEProIMCIIEPCHOHHON PEHTI€HOBCKON
criektpockonuu Ha mpucraBke Oxford Instruments energy-dispersive x-ray system (UK). [lannoe
ucclieloBaHle BBINOIHsUIOCh Ha Oaze Haruonansnoro llentpa MccnenoBanus u TectupoBanus
MarepuanoB (nupekrop — wieH-koppecnonaeHT AH PM, mpodeccop, n.m.H., Turunsay U.) Tex-
HU4eckoro YHusepcurera MomnoBsl. Omnpenensonum (HakTopoM B UICHTU(DUKALUMN pa3IUYHbIX
Kpuctamuueckux popm ocdara kanpius aBisiaock cootHomenrne Ca/P B kpucraniax Ha OCHOBa-
HUM MHOTOYMCIIEHHBIX (HE MeHee TpeX) u3MepeHuil: mist OpymuToB B uHTepBaie 0.85-1.0, mus
BUTIOKUTOB — 1.1 — 1.5, mns xanpuumii-nedunuraoro ruapokcuanmaruta — 1.5-1.63 u nst Tuapok-
cuanatuToB ~ 1.67 [15].

Craructrdeckasi 00pabOTKa KOJHMUYECTBEHHBIX BEIMYHMH MTPOBEICHA METOI0OM BapHAIMOHHOTO
aHanu3a. Berancnsuics cpennsis apudmerndeckast (M), ommbOka cpeaneit apudmerndeckoit (m). [1o-
Jy4deHHble JJaHHble 00paboTaHbl Ha nepcoHaibHOM IBM/PC komrbioTepe ¢ MCMOIb30BaHUEM HETIa-
pametpuueckoro tecta Wilcoson npu nomoru nporpammel SPSS for Windows 14.0 (SPSS, Chicago,
IL, USA). Paznuuust cuutanuch CTaTUCTUYECKH JOCTOBEPHBIMU IpH 3HaueHnH He meHee p <0.05.
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Pe3yabTarsl
[Tpu u3ydeHun 3JIEMEHTHOTO COCTaBa KAMHEW MOJYETIOCTHBIX CIFOHHBIX KEJIE3 ObLIN ycTa-
HOBJICHBI HEKOTOPHIE OCOOCHHOCTH MHUKPOAJIEMEHTOB Ha IMOBEPXHOCTH M B LIEHTPAJIBLHOM YacTH 00-
pas3noB. Tak, Ha TOBEPXHOCTH CHAJIOJINTHA3A IOCTOSTHHBIME dnieMeHTamu Obutn Ca, P, S, Na, Cl, C,
O2, B TOkE BpeMsl B ITyOMHHBIX CTPYKTypax KaMHEW MOCTOSTHHBIMH dJIeMEHTaMu orpeseneHsl Ca,
P, S, C, Oz, npuyem aTromMapHbIid IPOLEHT KaXJA0T0 JIEMEHTa B 3aBUCUMOCTH OT MECTa U3MEpEHUs
pazuuics (Taou. 2).

Tabnuya 2
DJiIeMeHTHBII aHAJN3 CJIOHHBbIX KAMHEH M0 TaHHbIM
JHEProAMCIEePCUOHHON PEHTI€HOBCKOM CNIEKTPOCKONUM
MukposnemMeHT Ha noBepxHocTH KaMHeM B nentpansHoit yacTu HocToBepHOCTh
(atom. %) KaMHeH
(atom. %)

VYrnepon (C) 65.54 £ 1.67 50.16 £3.1 p <0.001
Kucnopos (0») 30.49 £0.76 34.19+2.1 p=0.171*
Kanpimii (Ca) 0.77 +£0.20 2.56 +0.9 p = 0.029**

Dochop (P) 0.63 +0.15 2.2+0.7 p = 0.02**

Cepa (S) 0.3+0.05 0.2 +£0.02 p = 0.058*

Hatpwuii (Na) 0.19£0.01 0.28 £ 0.03 p = 0.225*

Xnop (Cl) 0.09 +0.01 0.08 +£0.01 p=0.141*

*p> 0.05 **p <0.05

B nentpanbHOli yacTu KaMHE 0OTMEUYeHa CTAaTUCTUYECKU OCTOBEpHAsl OOJbIllas arToMapHas
koHIeHTpanus kKaiubiws (p<0.05) u dpocdopa (p<0.05) B cpaBHenunn ¢ nepudepueii. CpeaHee 3Ha-
YeHHE COOTHOIIEHUS coAepxanus kanblusg U ¢ochopa (Ca/P) B neHTpasibHOM YyacTh KaMHEW U Ha
nepudepun cocTaBmiIo cooTBeTcTBEHHO — 1.2 £ 0.1 vs. 1.1 £ 0.2.

K omnnunTenbHON 0COOEHHOCTH CTPYKTYpHI IIEHTPAIbHON YacTh KaMHEH CIIIOHHBIX JKelE3
ClIelyeT OTHECTU MPUCYTCTBUE B CTPYKTYpE CIIOHHBIX KaMHEHl MHOTOYMCIIEHHBIX MHUKPOCTPYKTYP
pa3nuyHbIX (opM (y3J10BOM, JJAMUHAPHOU, CETYATOM, MUKPO3EPHUCTON M MHOTOY3JI0BOM) U € pa3-
auuHbIME pazMepamu (Puc. 1). Ilpu uneHTHdUKAIMKM KPUCTAITIMYECKOIO COCTaBa CHAJIONNUTHA3A
YCTaHOBJICHO OoJibliee cojiepkaHue OpYIIMTOB U BUTJIIOKUTOB — B IIEHTpajbHOM ero yactu (Puc. 1,
BKJIaJKA). B ToXe BpeMsi Ha TOBEpXHOCTH KaMHEH CIIOHHOM »kene3bl Haboganachk KapTHHa, J0-
CTaTOYHO XapaKTepHas Ul BCeX O00pa3loB — HallM4ue CTPYKTYp, MO (opMe KpUCTAJUIMYECKHX
CTPYKTYp U COOTHOILIEHUIO KalblMsl U pocdopa COOTBETCTBYIOLIEE T'HIPOKCHANIIATUTY B T.4. KaJlb-
il — aepuuuTHOMY ruapokcuannaTtuty (Puc. 2). JlaHHbIe pe3ynabTaThl MOATBEPKIAIOT pa3iiny-
HBbI YpOBEHb KOHIIEHTpAllMM JaHHBIX 3JIEMEHTOB B (popMHpoBaHUM pa3nuyHbIX (opMm docdara
KaJIbIIMs, TOCKOJIbKY HU3Kash KOHLIEHTpaIMs Kanblus U pocdopa cnocodbcTByeT 00pa3oBaHUIO ama-
THUTOB, a BHICOKAsi — BUTJIOKUTOB.

[Tuku yriepoaa v KMCIOPOAA Ha YHEPreTUUYECKOM CIIEKTPEe MOXKHO OOBSICHUTH 3a CUET Opra-
HUYECKUX COEIMHEHUH, a TaK)Ke 3a CUET yIJepo/a HaHECEHHOMY TEPMUYECKUM HalbLJICHUEM JUIS
CTEKaHHUs JIEKTPUUYECKOro 3apsijia ¢ o0paslia Ipu OCMOTPE B PACTPOBOM AIIEKTPOHHONH MHKPOCKO-
U,

CrnenyeTr oTMETUTH, YTO B 3 ciydasx (5 u3MepeHuil) B IEHTpaIbHON YacTu KaMHel omnpee-
nén marauit (Mg), rae ero cogepxanue coctaBmio 0.6 £ 0.1 atom. %, u M0 Bceil BUAUMOCTH ObLI
npencrasieH ¢pocaroM MarHus, B TOKE caMoe BpeMs JJaHHBIN 3JIEMEHT Ha nepudepuu kKaMHel He
OTIpeJIeIIsAsICS HE B OJHOM cllyyae. BTOpbIM oTiindymeM cieayeT cuuTaTh GakT, YTO HATpUil U XJIOp B
LEHTPAJIBbHON YacTH KaMHEW OmpeJie€H TOIbKO NPH ISITH 3aMepax, a Ha MOBEPXHOCTH ObUIN Mpes-
CTaBJICHBI BO BCeX 00pa3Iax.
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Puc. 1 (a, 6) Llenmpanvnas uacms Kamuell CTUOHHBIX JHCENE3. KOHYESHMPUUECKas CIOUCMAs apXumexkmypa,
npepeantas paouairbHelMu dnemenmamu. Ha exnaoxe — snepeemuyeckuil cnekmp
Om KpUCMaiiog 8 YeHmpaibHOU 4acmu CUAIONUMUA3a, COOMEEmcmeyIowutl Opyuumy

SEM MAG: 6.59 kx DET: SE Detector . .
HV: 30.0 kv DATE: 06/29/11 20 ym Vega € SEMMAG:2.65kx  DET: SE Detector
HV: 30.0 kV DATE: 06/29/11 50 um Vegz
a 9]

Puc. 2 (a, 6) llepughepuueckas uacmv kamuel CIIOHHBIX HCENE3:
omoenbHhble U CIUBAIOWUECS. KPUCTIANTIbL SUOPOKCUANANUTINOS

OTnUYUTENBHON 0COOEHHOCTHIO CelyeT CUUTaTh (PeHOMEH, OTMEUYEHHBIN B § M3MEpeHusX,
rae 24.8 = 0.4 artom. % okazanMCh HEWHICHTH(UIIMPOBAHHBIE AJIEMEHTHI, BO3MOXKHO JIaHHBIC
CTPYKTYpPbI MOKHO OTHECTH 3a CUET OPTraHMUECKUX BEIIECTB.

CrnemyeT OTMETHTh, YTO HAMH HE OTMEUEHO Pa3jIMuus COCTaBa KaMHEH, pacIoJIOKEHHBIX B
MapeHXUMe CIIFOHHBIX KeNn€3 U B mpoToke Wharton, 4To cBUAETEILCTBYET 00 €MHOM MEXaHH3ME
MHUHEpaI000pa30oBaHUsI.

duckyccus
KoHKpeMeHTBI CITIOHHBIX JKENE3 COCTOSAT M3 OPraHWYECKUX M HEOPraHMYEeCKHX CyOCTaHLMH B
pazmnuHbIX nponopusax. Cpeay OpraHMYeCKHX BEIIECTB PErMCTPUPOBAHbI [NIMKOIPOTEHHBI, MyKOIOJIH-
caxapuJibl M KJIETOYHBIMU OocTaHkamu [6, 9, 11]. Heopranuueckue cyOCTaHIIMM B OCHOBHOM 3a CUET Kap-
6onara u dochara kanpius [9, 12]. HecMoTpst Ha AOCTUTHYTBIE yCIIEXH B U3YYEHUH IPUIUH KaMHEoOpa-
30BaHUS B CITFOHHBIX JKeJe3aX, TOUHbIM MEXaHU3M MUHEPAI0o00pa30BaHMs HE YCTAHOBJIEH. [7]
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Opnum u3 Hanbolsiee CIOPHBIX BOMPOCOB CIEAYET CUUTATh, UTO SIBISETCS SIPOM CHAJIONU-
tuaza. [lo nanueiM psiga uccinenoBanuii [9, 11, 14] sapom KaMHEN CIIOHHBIX KeNE3 SBISIOTCS Op-
raHnyeckrue oopazoBaHus (MUTOXOHIPHAIIbHBIE U JIM30COMANIbHBIE YaCTUIBI U3 POTOKOBOM CHCTe-
MBI KeIé3, KUPOBBIE 1 MUKPOOHBIE (pparMeHTHI), 00Jiee TOr0 OTMEUEHO HAJHMYUEe HECKOIBKHX sIep
kamHei [1]. OgHako B psje NOCIEAYIOUIUMX UCCIAEAOBAHUAX HAIMYME OPraHUYECKOro sipa CHaJIo-
nuTHa3a He moarBepawics [2, 4]. Mel Oonee CKIOHHBI qyMaTh, 4TO Oojiee MPaBOMEPHO IMEPBOE
MHEHUE, TeM 0oJiee, YTO B HEKOTOPBIX UCCIIEI0OBAHUSAX YCTAHOBICHO YTO OJHUM U3 (PaKTOpPOB 00pa-
30BaHMsI KaMHEW IOJYENTIOCTHBIX CIIOHHBIX JKENE3 CIEAyeT CUMTATh OakTepuH, B OOJIBIIMHCTBE
ciyyaeB Streptococcus [13].

[TpucyTcTBHE B CTPYKTYpE CIIOHHBIX KaMHEH MHOTOUYMCIIEHHBIX MUKPOCTPYKTYpP pa3ind-
HBIX (JOPM U pa3zMepPOB MOKET CBHJIETEIHCTBOBATH O PA3IMYHBIX MEXaHHU3MaxX B MPOLECCe MEHepa-
JU3ali CIIOHHBIX KaMHE# [S5], uTo ObUIO OTMEYEHO M B paMKax JIaHHOTO HccliefoBaHusd. boiee
TOTO CJIEYeT CYUTATh JOCTATOYHO UHTEPECHOMN TMIIOTE3y O BOSHUKHOBEHUH KaMHEH CIIIOHHBIX jKe-
11€3 BTOPUYHO K CHANIOAJICHUTY [2, 4].

HccnenoBanre MUKPORJIEMEHTHOTO COCTaBa KaMHEH CIIFOHHBIX KeNE3 MOoKa3all JOCTaTOYHO
mHpoKoe ux pasHooOpaszme. Tak, Mimura M et al. [9] ycTaHOBMII, YTO OCHOBHBIMH MHKPOAJIEMEH-
TaMU, BXOJAIIUMH B CTPYKTYPY KaMHel CIIIOHHBIX kené3, spisatotcs Ca, P, S, Na, ¢ npeobnaganu-
em Kanbpuus u pochopa. [Tomydennbie 1aHHbIe OBLTH MOTHOCTBHIO MOATBEPKACHBI B MOCIEAYIOIIEM
uccnenoBanuu Giray CB et al. [2] u nonomautensHo o6Hapyxensl Mg, Na, Cl, Si, Fe. B Toxe Bpe-
Ms, K. Yamamoto H. et al. [15] nonoxaurtensho BoisiBum amomuanid (Al), meap (Cu) u nuHK (Zn)
B COCTaBe KaMHEH Moa4entocTHhIX kené3. Jayasree RS. et al. [3] cuutaer, 4T0 OCHOBHOI 3THONOTH-
yeckuid (pakTop B 00pa30BaHUM KaMHEH B CIIFOHHBIX KeJle3aX — 3TO BBICOKOE CO/ICp)KaHUE KaIbIUs
u (ocdopa B nuie. B 1aHHOM KOHTEKCTE ClieyeT CYMTATh MPABOMEPHBIM MPEINOIOKEHUE, YTO
JOTOJTHUTEIbHBIE MUKPOAJIEMEHTHI CBSA3aHBI C OCOOCHHOCTSMU MPUHIMAEMON THIIU U SKOJOTHYe-
CKOI1 00CTaHOBKeE, T'/ie IPOKUBAIOT MAIIUEHTHI.

He menee paznooOpa3HbIM OCTAaETCSI M COOTHOIIEHUE Kbl U (hocdopa B pa3IHIHBIX OT-
JieNax KaMHeW CIFOHHBIX JKeNl€3 MO JaHHBIM aHAJIOTMYHBIX UCCIIeI0BAaHUM, T/Ie JaHHBINA MMOKa3aTelb
nocturan 1.6-1.89 [9] u 7:3 [3]. Panee c mcmonb3oBaHMEM pEHTIeHOBCKOro auddpaxTomerpa
YCTaHOBJIEHO, YTO B COCTaB CHUAJOJIUTHA3a BXOMAAT 4 pa3NuYHbIX KpUcTaIIH4eckux ¢opm docdara
kanbius: (1) ruapoxcunanatut [Cas(PO4)*OH]; (2) 6pymut [Ca(POsOH)2-H,0]; (3) Butnokut [B-
Caz[PO4]?0OH]; (4) oxraxansumii pocdar [CagHz(PO4)s-5H20] [9, 10, 12]. B pamkax maHHOTO HC-
CIIEZIOBAaHMSI OTMEUEHBI TOJIBKO TpH (popMbl ocdaTa KambIysl, MPpUYEM OTMEYEHBI HEKOTOpHIE 3a-
KOHOMEPHOCTHU MX pacHpeeseHHUs Ha MOBEPXHOCTH U B TJIyOMHE CIIFOHHBIX KOHKPEMEHTOB.

['mapoxchamnaTuTel MOTYT BCTPEYATHCS MPAKTUYECKH BO BCEX OTAENaX KaMHEH, B TO JKe ca-
MO€ BpeMsl BUTJIOKUTHl B OCHOBHOM CKOHIICHTPHUPOBAHBI B IIEHTpalIbHON yacTu kKamuei [10, 15],
9TO OBUTO OTMEYEHO W B JaHHOM HCCIIeZIOBaHMH. Hann4re TOIbKO Ha MOBEPXHOCTH KaMHEH KpH-
CTaJUIOB OpYyILIUTA M BEAEJUINTA CBUAETENBCTBYET O TOM, UTO JIaHHBIE (DOPMBI B MOCIEAYIOILEM ITe-
peXoauT B ruapokcuiianaTur [15].

Taxkum 06pa3oM, Ha OCHOBAHUU JAHHOTO UCCIIEOBAHUS CIEAYyeT CUMTATh, YTO B MATOreHE3e
MUHEPaI000pa30BaHUs MPU CHUATOIUTHA3E NEPBOCTENIEHHOE 3HAYEHUE HMEET OPraHuYecKoe spo
(xeTku, OenoK, CIM3UCThIe MPOOKU) WM T.H. MAaTPUYHBIC MY3BIPHKH HIIM LIEHTPHI 3apOKICHUSI
kpuctayos (pocdara xanbius). Ciaenyer NpeanoaoKuTh, YTO MEPBOHAYATIBHO MPOUCXOAUT 00pa-
30BaHue Ooiiee KUCIBIX GocdaToB Kanblus (OKTakanbluii ¢pocdar, OpyIIUT), KOTOPHIE B MOCIETY-
IOIIEeM MyTeM THIAPOJN3a MpeoOpa3yroTcs B Hambosee CTaOWIbHYI0 (OpMy — THAPOKCHIIAIATHUT.
OnHako BO3MOYXHO BBICKAa3aThCs M O BO3MOXKHOCTH OOpaTHOTO MeXaHH3Ma — 00pa3oBaHUM OpyIIN-
Ta TIPY PaCTBOPEHHUH THAPOKCUIIANIATUTA B pe3yabTaTe ACTPaJallii U BO3ACUCTBUIO OAKTEPHIA C T10-
HIKeHueM pH B )KHJKOCTHOM cpefie, YTO CIIOCOOCTBYET MOBBILIEHUIO KOoHIIeHTpauuu Ca u P, HeoO-
XOIMMBIX JIJIS 3apO’KICHUS M pOCTa KPUCTAIUIOB OpYIIHTA.

57



ISSN 2409-563X. MEDICUS. 2019. Ne 4 (28).

BbiBoabBI

1. B mpouecce 00pa3oBaHusl KAMHEH CIFOHHBIX JKENE3 y4acTBYIOT MHOTOUYMCIIEHHBIC MeXa-
HU3MBI, O YéM CBUIETEIBCTBYET IMIPUCYTCTBUE B CTPYKTYPE CIIOHHBIX KaMHEH MHKPOCTPYKTYP pas-
JUYHBIX (GOPM U pa3zMepoB, PAcCIIOIOKEHHBIX OECCUCTEMHO.

2. TlocTosTHHBIMU MUKpPOAJIEMEHTaMH cuanoiuTtuasa ssistores Ca, P, S, C, Oz B paznuunom
MPOLICHTE Ha MOBEPXHOCTU U BHYTPH CIIFOHHBIX KaMHEH.

3. OCHOBHBIM COCTaBJISIOIIMM KaMHEH CIIFOHHBIX KeE3 sBisercs pocdaT KanbIus B BUJC
Pa3IMYHBIX KPUCTALINYECKUX (OpM (TUIPOKCUTIAATUT, OPYIITUT, BUTIIOKUT).

4, Hannune HU3KO-KaJIBIIMEBOTO THIPOKCUIANIaTUTa O0BICHIET HHPOPMATUBHOCTh PEHTIE-
HOBCKOT'O MCCJIEIOBAHMS B IMATHOCTUKE IMOYEIIFOCTHOTO CHUAJIONUTHA3a U JUKTYET UCIOJIb30BaHUE
ATbTCPHATUBHBIX METOJ/IOB PAAMOIOTHUECKONW TUArHOCTUKH JTAHHOU MaTOJIOTHH.
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Abstract. The article is devoted to the study of sialolithiasis. Sialolithiasis is the most com-
mon pathology of the salivary glands. The aim of this study was to study the trace element composi-
tion in different parts of calculus of submandibular salivary glands to determine the potential ethi-
opathogenetic mechanisms of mineralization in sialolithiasis.

Keywords: sialolithiasis, pathology of the salivary glands, calculus composition.
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DESCRIPTION OF THE OPTION VASCULARIZATION
OF THE HORSESHOE KIDNEY IF IT IS LOCATED TO THE RIGHT
IN THE DIFFERENTIAL DIAGNOSIS IN OUTPATIENT SURGERY
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Abstract. In ambulatory practice, it is often necessary to carry out differential diagnostics of
surgical diseases of the urinary system using sonography methods. Identified variants of the devel-
opment of the kidneys are of great importance when choosing methods of treatment of renal arterial
hypertension, as well as when planning methods of surgical treatment. This observation describes
the characteristics of the position and blood supply of the horseshoe kidney if it is located on the
right.

Keywords: horseshoe kidney, renal arteries, differential diagnosis in surgery.

Outpatient practice requires the exclusion of acute surgical pathology among patients with
acute pain syndromes [6]. Pain in the left subcostal area and chest is in most cases associated with
heart and kidney disease. During the diagnostic search in clinical practice, various variants of the
development of the kidneys are often detected [1, 2, 5]. Features of the development of the kidneys
and their vascularization are of great importance when choosing methods for treating renal arterial
hypertension [3, 4, 6], developing and optimizing surgical interventions in conditions of an abnor-
mal organ position [1, 2, 5].

In order to describe in more detail the variant of the development of the kidneys when com-
pared with their normal position in the body, arterial blood flow was assessed along the trunks of
the renal arteries in relatively healthy patients who had Doppler sonography of the renal arteries (n
= 60), with an average age of 38.6 = 13,5 years. Summary data of blood circulation parameters are
presented in tab. 1.

Table 1
on the right side
peak systolic final diastolic blood
diameter of the blood flow flow velocity, cm /
renal artery, mm velocity, cm / sec sec RI Pl
Average
value 49+04 45,0+ 8,1 14,8 +3.8 0,7+0,1 1,1 £0,2
Median
[1-3 5,0 43,1 17,2 0,7 1,1
quartile] [4,6-5,2] [41,1-53,0] [13,1-17,7] [0,6-0,7] [1,0-1,2]

© Moshkin A.S. / Momxkun A.C., 2019
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Conclusion of table 1

on the left side
peak systolic final diastolic blood
diameter of the blood flow flow velocity, cm /
renal artery, mm velocity, cm / sec sec RI Pl
Average
value 4,8 +£0,4 48,5+ 5,4 16,1 +1,8 0,6 £0,1 1,0£0,2
Median
[1-3 50 48,8 16,7 0,6 1,0
quartile] [4,4-5,0] [44,1-52,0] [15,1-17,5] [0,6-0,7] [1,0-1,1]

As a clinical example, a 30-year-old patient served as a prophylactic examination because of
the pain in the left side of the breast. In to history was noted of osteochondrosis of the thoracic spine
and tachycardia.

Visualization was performed on a Samsung Medison R7 ultrasound scanner using a 3-5
MHz convex sensor in the patient's position on supine, to improve visualization with rotation to the
right and left side.

In the supine position, when visualizing through the anterior abdominal wall and lateral ac-
cess in the left subcostal area, the kidney is not visualized. The right kidney is typically visually sat-
isfactory. When scanning in a downward direction, the repetition of the organ contours is deter-
mined. The lower pole of the kidney is intimately connected with the “second part” organ (horse-
shoe kidney). The “left part kidney” is located more medially compared to the “right part” one, the
schematic image in fig. 1.

Figure 1. Schematic representation of a variant of the development
of the kidneys (the aorta and the renal arteries are colored black)

In the mode of color Doppler mapping of the blood, the right renal artery has a typical
course. The diameter of the right renal artery is 4.0 mm, the peak systolic velocity is 67.09 cm / sec,
the final diastolic velocity is 18.43 cm / sec, P1 1.27, R1 0.73.

On the left side, the renal artery, making an angular bend, enters the gate area of the "left
part kidney." The diameter of the left renal artery is 3.4 mm, the increase in peak blood flow veloci-
ty to 221.67 cm / sec is determined, the final diastolic blood flow velocity is 87.8 cm / sec, PI 1.09,
R10.6.

In general, the visualization of vascularization of the parenchyma horseshoe kidney is not
changed. When visualizing, the separately formed cup-pelvis-shaped complexes of usual echostruc-
ture were determined, with no signs of urodynamic changes.
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Discussion

When analyzing the Doppler indices of this variant of the development of organs, the nar-
rowing of the diameter and the non-linearity of the left side renal artery draws attention, which
leads to a significant increase in blood flow velocity indicators, while the vascular resistance indices
turn out to be close to normal values with a slight increase to the right side. In the described obser-
vation, the horseshoe kidney was divided into two relatively independent parts with separated
sources of vascularization and complexes of cups and pelvises renalis.

Conclusions

This clinical example illustrates the development of the arterial blood supply to the horse-
shoe kidney located on the right. The performed diagnostic process showed the observed changes in
vascularization in the process of differential diagnosis, to assess the clinical significance of the re-
sults.

The described features of development are of high practical importance when planning the
treatment of patients with renal arterial hypertension and at the time of decision making when
choosing the methods of possible surgical interventions.

REFERENCES

1. Charchyan, E.R. Surgical treatment of a patient with abdominal aortic aneurysm and horseshoe
kidney / E.R. Charchyan, A.B. Stepanenko, A.P. Gens, et al. // Cardiology and Cardiovascular Surgery. —
2015. -V. 8. - No. 4. — P. 83-85.

2. Chekhoyeva, O.A. Aneurysm of the infrarenal aorta in combination with a horseshoe kidney: a
clinical observation / O.A. Chekhoyeva, S.A. Buryakin, M.Z. Alimurzaeva, et al. // Medical Visualization. —
2016. — No. 3. — P. 63-70.

3. Frantsev, R.S. Surgical treatment of nephrogenic hypertension with an incomplete kidney doubling /
R.S. Frantsev, P.l. Chumakov // Modern problems of science and education. — 2014. — No. 1. — P. 128.

4. Gazhonova, V.E. Prognostic value of renal vascular resistance in assessing the progression of
chronic kidney disease / V.E. Gazhonova, A.S. Zykova, A.A. Chistyakov, et al. // Therapeutic Archive. —
2015. - T. 87.—No. 6. — P. 29-33.

5. Nyushko, K.M. Resection of a horseshoe kidney in a patient with renal cell carcinoma /
K.M. Nyushko, M.A. Borisov, A.S. Kalpinsky, et al. // Research and practice in medicine. — 2015. — V. 2. —
No. 1. — P. 49-54,

6. Olkhova, E.B. Features of renal hemodynamics in children with renal colic / E.B. Olkhova //
Radiology — practice. — 2019. — No. 1 (73). — P. 6-20.

Mamepuan nocmynun 6 peoaxkyuro 27.05.19
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Annomauyun. B ambynamopHotll npakmuxe 4acmo HeoOXooumo nposooums oupdepenyu-
ANBHYIO OUASHOCIMUKY XUPYPSUYECKUX 3A001e8aHULL MOYEBbLOCIUMENbHOU CUCTEMbL C UCNONb306d-
HUEeM COHOCpaPuuecKux memooos. Bvissiennvie sapuanmol pazeumus nouex umerom 0oavuloe 3Ha-
yeHue npu 6blbope Memoo08 NeueHUs NOYeUHOU apMePUAIbHOU SUNEPMOHUL, A MAKNHCe NPU NIAHU-
POBAHUU MEMOO08 XUPYPSUYECKO20 JledeHus. Dmo HaOI0eHue onucbléaen XapaKmepucmuKku no-
JIOJHCEHUSL U KPOBOCHADICEHUSI NOOKOBOOOPA3HOU NOYUKU, €ClU OHA PACNOLONCEHA CNPABA.

Knroueswie cnosa: nookosoodpasnas nouka, noueunvie apmepuu, ouggpepenyuanrvras oua-
CHOCMUKA 8 XUpYp2Uul.
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Abstract. The article includes data from literary analysis on aspects of the problems of ge-
netic endocrine diseases that are important for physicians, and the study of this problem in physiol-
ogy remains an open question.

Keywords: hormonal status, sexual development, aspects, complications.

Congenital adrenal hyperplasia (VGN) is the most common genetic endocrine disease.

Congenital dysfunction of the adrenal cortex — (congenital hyperplasia of the adrenal cortex)
—a group of hereditary diseases based on insufficient enzymes at different levels of the synthesis of
steroid hormones of the adrenal cortex — cortisol and aldosterone, which leads to an insufficient
amount of glucocorticoids and an excess of androgens in the body.

Disruption of sexual development (NDP) — the process of atypical development of chromo-
somal, gonadal and anatomical sex.

In 2006, the Lawson Wilkins Pediatric Endocrine Society (LPEWS) and the European Soci-
ety for Pediatric Endocrinology (ESPE) published a summary of the management of patients with
intersexual disorders, using the term “CPD” as a key definition, which was to replace such terms as
pseudohermaphroditism, hermaphroditism and “patient with a changed sex”, which are often ap-
plied to sick girls with virile forms of CAH. Such outdated terms are often perceived painfully by
the patients themselves and their parents, which creates an unfavorable background for establishing
trustworthy contact between the medical worker, the patient, and the parents. Under the new classi-
fication also included diseases such as Turner syndrome, Klinefelter syndrome, which do not cause
pseudohermaphroditism at birth. Since karyotyping now comes out on top, the testicular disorders
of sexual development are divided according to the new classification into three categories: 46 XX,
46 XY, XX/ XY.

According to a large multicenter study, which was attended by about 6.5 million people from
thirteen countries of the world, about 15,000 newborns with CAH were found. The carrier frequency of
the classical form is 1:60. The percentage of the losing and virilizing form is 67 and 37 %, respectively.
The frequency of occurrence varies in ethnic groups and geographic areas. The highest frequency is ob-
served in geographically isolated populations. So, among the Eskimos of Alaska, it is about 1: 280 in the
population of the French island of Reunion — 1: 2100, in the Philippines -1: 7000. Neonatal screening
does not have the ability to accurately determine the frequency of occurrence of non-classical forms of
CAH, but it is believed that the erased non-classic form of CAH in the average value occurs with a fre-
quency of 1: 1000 in the population of the white population of the earth. Thus, the frequency of occur-
rence of the erased form in Jews-Ashkenazi is 1:27, in Spain -1: 53, in Yugoslavia — 1:63, in Italy — 1:
333 and in the heterogeneous population of New York — 1: 100. Thus, it becomes clear that CAH is

© Mustakimova F.A., Khanova [.LM. / MycrakumoBa ®@.A., Xanosa .M., 2019
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among the most common genetic disorders transmitted by an autosomal recessive mechanism.

The authors of the literature noted that the prevalence of VGN among the representatives of
the European race of classical variants (solitary and simple viral) of 21-hydroxylase deficiency is
approximately 1 in 14,000 newborns.

Mutations in the CYP21A2 gene, which encodes the enzyme 21 hydroxylase, are in 95 % of
cases. Due to a deficiency of 21 hydroxylases, cortisol synthesis is impaired in a short cortisol feed-
back, which in turn increases the secretion of adrenocorticotropic hormone (ACTH) from the pitui-
tary gland, which leads to an over-synthesis of 17-hydroxyprogesterone (170OHP), progesterone and
adrenal androgens. Thus, in patients with VGP, due to a deficiency of 21 hydroxylases, two main
problems are observed: cortisol deficiency and an excess of androgen. Mineralocorticoid deficiency
is also observed in many patients, since 21 hydroxylase is a key mediator in the synthesis of aldos-
terone. Glucocorticoid replacement therapy in patients with VGN is aimed at replacing cortisol and
preventing excess ACTH-administered androgen. The solution to this issue remains problematic
since in order to normalize androgen levels, this therapy often leads to excessive glucocorticoid ex-
posure with appropriate complications, such as short stature, obesity, hypertension, osteoporosis,
and a characteristic adverse metabolism.

The first task facing the doctor is to change the balance between excess and insufficient lev-
els of glucocorticoid therapy in order to avoid complications of glucocorticoid excess and life-
threatening adrenal crisis.

Further analysis of literary sources showed that VGN is a chronic disease for life. In child-
hood, treatment is focused on the problems of gender, sexual surgery and growth optimization and
adolescent development. Priorities change with the age of the patient, paying more attention to fer-
tility in the early stage of adulthood and the prevention of metabolic syndrome and osteoporosis in
the middle and senior stages of adulthood. Currently, the general course of treatment for children
with VGN was coordinated and has standards of treatment. However, there is no general direction
for the optimal treatment of adult patients due to the lack of data from the cohorts of the required
values.

To solve this problem, in 2003, a research group on the study of congenital adrenal hyper-
plasia in adults (CaHASE) was formed to examine the health status of patients with AHH in adult
life.

Foreign authors also noted that in the UK, 17 specialized endocrinological centers recruited
203 adult patients to the cohort group, a database was also collected regarding fertility treatment,
genetic analysis and quality of life (QOL). The study of the CaHASE cohort is currently the largest
published work on the study of adults with VGN, but we should study the results of this study with
caution because of the cross-sectional analysis and the rather low response of 203 patients since on-
ly 54 % of all patients agreed to participate. However, similar results were reported for other cohort
studies in Europe and the USA. In general, the results of the above studies show that among adult
patients with VGN there is the highest risk of morbidity from the general population. The results of
CaHASE also showed that only ~ 10 % of adult patients with VGN in the UK turn to endocrinolo-
gists.

In Russian literature, O.V. In 1924, Vereshchinsky for the first time summarized 12 cases of
adrenal — sexual syndrome. In the works of 1920-1930-ies, one of the founders of Soviet pediatrics,
V.I. Molchanov and an outstanding pathologist 1.V. Davydovsky, there are attempts to explain the
cause of adrenal genital syndrome.

The authors noted that the development of biochemistry, pharmacology and medical biology
marked the beginning of a new stage in the study of adrenogenital syndrome. Synthesis and clinical
use of corticosteroids, for which P. Hench and E. Keqdall received the Nobel Prize in 1949, allowed
endocrinologists not only to establish the etiology and pathogenesis of adrenogenital synaproma,
but also to conduct pathogenetic therapy of this disease. F. Bartter and L. Wilkins were the first to
associate adrenogenital syndrome with an enzyme deficiency that provides cortisol synthesis. Since
the 1950s, the modern definition of congenital adrenal cortex dysfunction (VDCH) has been
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formulated as a group of diseases with an autosomal recessive mode of inheritance, based on a de-
fect in one of the enzymes or transport proteins involved in the biosynthesis of cortisol in the adren-
al cortex.

An analysis of the literature showed that in 1977, a simple and robust screening method of
21-hydroxylase deficiency, based on the study of 17-hydroxyprogesterone by the radioimmune
method, became available for the first time. The first pilot neonatal screening project was carried
out in Alaska in an Eskimo population characterized by a high incidence of this pathology. Accord-
ing to the results of this project, the frequency of 21 — hydroxylase deficiency among the Alaskan
Eskimos was 1: 280 newborns and currently remains the highest frequency of this pathology in the
world.

In the 1980s, a new era has begun in the study of adrenogenital syndrome, associated with
advances in molecular genetics. The genes encoding steroidogenesis enzymes have been cloned,
and a molecular diagnostic technique has been developed for all forms of CDCH. Surprise was the
absence of mutations in the CYP11A1 gene in patients with lipoid adrenal hyperplasia. Further
studies have shown that, in most cases, the STAR protein defect, leading to the transport of choles-
terol to the inner mitochondrial membrane, where it becomes available for the action of the 11a-
hydroxylase enzyme, leads to lipoid hyperplasia of the adrenal glands. In recent years, visualization
methods of research have become widely used in medical practice, which has led to the discovery
of tumors and hyperplasia of the adrenal cortex in many patients. Many scientists are of the opinion
that hyperplasia of the adrenal cortex may precede the appearance of a neoplasm and serve as a
marker for the early stage of the disease. An increase in the adrenal cortex without the detection of a
tumor may be accompanied by a change in the hormonal activity of the gland and may indicate dis-
eases such as congenital hyperplasia of the adrenal cortex and idiopathic hyper aldosteronism.

The question of diagnosing diseases of the pituitary-adrenal and renin-angiotensin-
aldosterone systems in patients with hyperplasia of the adrenal cortex during arterial hypertension is
extremely important. The complexity of the differential diagnosis of various forms of hypercorti-
solism, primary hyper aldosteronism, various enzymatic defects of adrenal steroidogenesis is indi-
cated by many authors.

Thus, at the end of the literary analysis, one can say that the unconditional scientific and
practical interest is the study of the quantitative and qualitative characteristics of the final and in-
termediate products of adrenal steroidogenesis. An important aspect is the study of the capabilities
of various laboratory technologies, allowing the most adequate assessment of the functional activity
of the adrenal glands, as well as the assessment of their informativeness. An urgent problem is the
development of criteria for laboratory diagnosis of diseases of the pituitary-adrenal system, includ-
ing their subclinical forms in patients with adrenal hyperplasia.
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gpauell acnekmam npoobiem ceHemudeckux SHOOKPUHHBIX 3a0071e8anull, UzyieHue Komopvix 6 Qu-
3UON02UU OCAEMCSL OMKPLIMbIM 60NPOCOM.
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COBPEMEHHBIN B3IJIS1JI HA FUOPMOHAJILHLIFI
CTATYC IIUTOBUJIHOM KEJIE3BI

®.A. Mycrakumona', U.M. Xanosa?
accucTeHT Kadeapbl hapMaKoiorum U GU3MOIOTHH, % CTYIEHT
TamkeHTCKH IeAUATPUIECKUNA METUITUHCKII HHCTUTYT, ¥Y30€KuCcTan

1

Annomayusn. B cmamve 6KnioueHvl 0aHHble TUMEPAMypPHO2O AHAIUZA NO USMEHEHUSM 20p-
MOHO8 WUMOBUOHOUL JiCelie3bl, KOMOpble UMEION 8ANCHOE 3HAUEHUE Y MEOUKO8 0COOEHHO V neouam-
PO8, PuU3U0N0208, A MAKIHCEe U3VHUEeHUsL IMOU NPOOTeMbl 8 IHOOKPUHOIOSUU OCMAEMCIL OMKPLINMbIM
BONPOCOM.

Knirouesvie cnosa: ¢hynxyuu, 2copmonsi, oegpuyum, 1100, peOEHOK.

[To manaeiM BO3 okomo 2 muipa. xkutenneld 3eMIId )KUBYT B YCIOBHUSIX HOAHOTO JMeUIUTa,
P 3TOM OOJNBHBIX SHAeMHUYECKUM 3000M (D3) okono 740 miH., a y 40 MIIH. UMeeTCs YMCTBEHHAas
OTCTAJIOCTh BCJICJCTBUE HOTHOTO MeUIUTA.

B 1980 r. mo manaeiv BO3 okomo 60 % denoBeuecTBa crpagaino ot Aedurmra iioga. Jlake xoraa
JIOJISL IOMAIITHUX XO3STMCTB, UCHOIB3YIOIIUX HOIUPOBAHHYIO COJib, Bo3pocia ¢ 20 1o 70 %, okomno 2 MuJl-
JIMapJIOB YEJIOBEK, TPETh U3 KOTOPBIX — JIETH IIKOJIBHOTO BO3PACTA, KUBYT B YCIOBUAX AedHILIMTA HO/1a.

[TonsiTre «ifononeduIMTHRIC 3a00JIeBaHUs» OBUIO BBEJACHO OTHOCUTCIILHO HEIABHO — B
1983 r. (BO3) ninsa oObeAMHEHUS BCEX BUJIOB MATOJIOTHH, CBA3aHHBIX C JACPHUIIMTOM io/1a B MHUTa-
Huu. Ho cama ¥ioyiHast HEIOCTaTOYHOCTH ObLlIa M3BECTHA MHUPY €IIE C IPEBHUX BpEeMEH. YTTOMHHA-
Hue 0 300e omucaHo emie B ApeBHUX KynbTypax Kutas u Unauu, dpeBueit ['peunn u Puma, 306
n300pakany Ha UKOHax U nmopTpetax. B 1275 r. myremectBennuk Mapko [lono coobmmn o 306e y
xutenen LlentpansHoit A3uu u Poccun.

B ycnoBusix fomomedummra, OTCYTCTBUE KIMHUYECKUX WM OMOXMMHYECKHUX IMPU3HAKOB
TUIOTUPE03a y OEPEeMEHHBIX U WX MOTOMCTBA, He HcKiMouaeT nopexaeHus [[HC y pebénka, uto
OOBSACHSIETCS TEM, YTO TOJIOBHOW MO3T PaHbIIIE IPYTUX TKAHEW UCIIBITHIBACT HETOCTAaTOK T3.

HetictBue TI" matepu u nnona B pa3zsutuu HC MOXHO NOJEIUTh HA TPU NEPHOJIA.

bepemeHHOCTh ycHiIMBaeT BIMSIHME HojoneduuuTa Ha OpraHu3M marepu U 1uoaa. llpu
3TOM MHOX€ECTBO (DaKTOPOB MpsMO WK KocBeHHO cTumynupyet LLDK: xopuonunueckuit ronagotpo-
IIUH, YBEJIMYEHHUE SKCKPELMH HoJja ¢ MOUOi, OTBJIeUeHUE Ho/1a Ha (PEeTOIUIalleHTapHbIA KOMIUIEKC U
Ip. DTO IPOUCXOAUT OOJbIIIe B IEpBOM MoJIoBUHE OepemeHHocTH, korna LXK mnona eme He GyHK-
LIMOHMUPYET, a Bech aMOpHorenes odecneunBaercs TI' matepu.

Cama XK 3aknaasiBaercs Ha 3-4 Hezene, IPUMEPHO OJTHOBPEMEHHO C HEPBHOW MIIACTHUH-
koM, kotopas na€t Havyamo [{HC: maumuarotcst mporiecchl ACHAPUTHOTO U aKCOHAJIBHOTO POCTAa,
HEWpOHAJIbHASI MUTPALUS U MUEIMHU3ALMS, KOTOPbIE, KCTaTH, MOJHOLEHHO HE Pa3BUBAIOTCA IPU
HuzkoM ypoBHe TI. Torma ke mon Brnusauem TI' muddepenuupyercs ynutka U GopMupyercs
CIIyX, a TakxKe 1epedpalibHble CTPYKTYpPHI, OTBeuaronue 3a npurarensusie pynkuuu. C 10-12 vene-
mu 6epemenHocty LK miona HaunHaeT 3axBaThIBaTh MO/, HO CUHTE3UPOBATh U ceKpeTupoBarh T
HayMHAET TOJIbKO ¢ 15 Henmenu.

ITepuon neiictBus TI' m mioga, 1 MaTepu — B OCHOBHOM Ha MPOJIOJHKAIOIIAECS MPOLECCHI
CO3pEeBaHUs HEMPOHOB, CUHANTOI€HE3a. HEUPOHAIBHOM MUTPALIUU, TIPU 3TOM YBEIUYMBAETCS KOJIU-
yecTBO T3 — penentopos B Tkanu ['M.

[TocTHaTanbHBINA MEPUOJT XAPAKTEPU3YETCSI TeM, 4TO ypoBeHb T 3aBUCUT TONBKO OT (QyHK-
unonnpoBanua K HoBOpoxkn€uHOro. I[IpogomkaroTes Takue MpoIecchl Kak CO3pEBaHUE HEMPO-
HOB, MUEJIMHU3ALINS, TTTUKOT€HE3.
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IIpumepom BaxkHoCTH TI' ABIAIOTCSA HAaHHBIE O TOM, YTO y XKEHIIMH C «HU3KUM HOpMaJlb-
HbIM» ypoBHeM T4 yarmie poxJIaroTcs AETH € JETKMMM IICUXOMOTOPHBIMU HapymieHusaMu. Y 35 %
TaKuXx JIeTel B BO3pacTe A0 7 JIET YpOBEHb MHTEIUIEKTA B 2-3 pa3a HUKE MTOKA3aTese eTel KOH-
TPOJIBHOM TPyHNbl. Y 3TUX JKEHIIWH 3apETrHCTPUPOBAH BBHICOKUN MPOIEHT OCIOKHEHHN OepeMeH-
HOCTH B CBSI3U C THIIOTUPEO30M: OCJIOKHEHHUS B POJAX, IPEKIECBPEMEHHBIE POJbI, CIIOHTAHHBIE
abopThI, BPOXKAEHHBIEC TIOPOKU Pa3BUTHS, IEPHHATAIbHAS CMEPTHOCTH. B 11e10M y 3710poBbIX Oepe-
MEHHBIX >keHIIUH npoaykuus TT yBenuuuBaercs Ha 30 — 50 %, a notpebHOCTH B ioge — B 1,5 paza.

Takum 00pa3om, 00JbIIOE 3HAYEHUE UMEET CO3JaHHE M COBEPIICHCTBOBAHUE CTAHIAPTOB
BeJIeHUS (PU3UOIOTUYECKUX U OCJIOKHEHHBIX OEPEMEHHOCTEH U POAOB y KUTEIbHUI] HOAIHIEMHUY-
HBIX TEPPUTOPHIA, CIIOCOOCTBYIOIIUX YIYUYIICHUIO TIEpUHATATIBHBIX UCXOJIOB.

VIMEHHO C 1eNIbI0 yIy4IlIeHUs MMOKa3aTeaell pernpoayKTUBHOTO 30POBbs, YMEHBIIECHUS Ma-
TEPUHCKOM, MepUHATAILHON 3200JIeBa€MOCTH U CMEPTHOCTH HEOOXoauMa JMKBUAANUS Hoanedu-
LUTHBIX 3a00JI€BaHUIA.

Henocratok #ioga u TI' HeOmaronmpusiTHO BIMSET HA CO3PEBaHHE OpPraHM3Ma BO BCE BO3-
pacTHbIE IepUOIbl, U, TEM OoJiee OraceH, YeM MIIajIie peOeHOK.

[To maHHBIM COOpaHHBIM OT MPOCIEKTUBHOTO MCHXOHEBPOJIOTMYECKOTO M IICHXOMETpHYe-
cKoro HaGmroneHns 3a 9-11 JeT HTaIbsSHCKUMH HCCIIeIoBaTeIAMH B 30He MJI 3a 1eThbMH MaTepeid,
uMeBIIMX Ha 5-20 Henene recrauuy HU3KWe 3HaueHus T4 npu HopMmaibHbIX mokaszarensx TTI,
chopmynupoBana konuenuus (F. Vermiglio et al., 1999) o HoBoM KIMHUYECKOM HHAUKATOPE re-
CTallMOHHOW TUIIOTUPOKCHHEMUH — CHHIPOM JAe(UIIuTa BHUMAHUS C THIIEPAKTUBHOCTBIO Yy AETei
MJIAJIIIETO BO3pAacTa.

AHTeHaTaJIbHbII JeUUUT HoAa NPUBOAUT K HU3KUM IOKa3aTelsM MHTEJUIEKTa U CHUXKe-
HUIO CJIyXa y HIKOJbHUKOB, CHIKEHHIO BHUMaHUSI M OOpPa3HOTO MBIIUICHUS, HAPYUICHUSIM PEYH,
3aTPYJHEHUIO COLMAIbHBIX KOHTAKTOB CO CBEPCTHHKAMM M 3MOLMOHAIBLHOW HeycToitunBocTH. Ts-
KENBIMU TPOSIBICHUAME AeuinTa Hojaa siBIseTcs Takke dSHAeMuueckuil kpetunusM. Tak Hamorne-
oH BoHamapT 3aMeTHI1 HEPUTOAHOCTH TOPIEB K BOCHHOU Cyk0e 1Mo Mpu4rHe c1aboyMHust U TyTro-
YXOCTH, B BUJy HAIMUHUs y HUX 300a.

B sHaemudHBIX 110 300y pernoHax Ha (oHe ﬁﬂ OTMEUaroTCsl 0oJiee HU3KUU YPOBEHb BHU-
MaHus, MaMsATH, BOCIIPUATHUS, ONIEPATUBHOCTH, AHAIMTUKO-CUHTETUYECKUX MPOLIECCOB, MEIKON MO-
Topuky. M1 cHIDkaeT no3HaBaTeIbHbIe GYHKIMH y JOIKOIBHUKOB Ha 8 — 44 %, nHa 11-38 % — y
IIKOTBHUKOB. W] y TMOAPOCTKOB XapaKTepU3yeTcs acTeHW3alueil, OTKIOHEHUAMH B MOBEICHUH,
HApYUIEHUEM COLIMATIbHOM aJanTaluy.

Xorts nérkas crenens MJ[ He MMeeT ApKUX MaHU(ECTALHI, CYIIECTBYIOT CHEIUAILHEIE Te-
CTBI JJIl IMAarHOCTUKU TOW WJIM MHOW CTENEHHM HapyIIEHUH NCUXO(U3MONOTMUECKUX (QYHKIHMHA U
CHIKEHMs MHTeNNeKTa. B ycnousax M]I y mereii mepBoro roja Ku3HH OTMEUAETCs 3a/epiKKa MCH-
XOMOTOPHOTO Pa3BUTHS 10 2-X SMUKPU3HBIX CPOKOB. PaHHUN nepeBos peOEHKa Ha UCKYCCTBEHHOE
MUTaHUE WM HAIMYHE XPOHUUYECKOH TATONOTHH MOKET YCYryOuTh mary6usiii sdpdexr M1 na un-
TEJUIEKT MOXKET.

OCHOBHBIM TpOsiBIEHUEM JepuITa Hojla B OKpYXKarolled cpeie W HelOoCTaTOYHOIo Io-
CTYIUIEHMSI B OPTaHU3M SIBJISIETCSl pa3BUTHE 300a, COMPOBOKIAIOIIETOCS HOA0AEPUIIUTHBIMU 3200-
JIEBAHUSAMU (ﬁIB). [To mannbm JILA. HlennsruHoii 3a0601€BaeMOCTh ATl SHAEMHUYECKUM 3000M
1o 14 ner manudecrupyercs B yenuuenun 1K y 1030,0 gereit, npu Tom, uro y 46,9 nereit Takux
NPOSIBJICHUI He HalmonaeTcs. ITO CTaBUT OOJIE3HU HHIOKPUHHOW CHUCTEMBI, paccTpoiicTBa MuTa-
HUS, HapyIIeHUs: OOMEeHa BElIeCTB 1 UMMYHHUTETa Ha BTOPOE MECTO Mocie HH(PEKINOHHBIX U Mapa-
3UTapHBIX 3a00JIeBaHUI B CIIMCKe 0011ei 32007eBae€MOCTH JIETEH.

OyTUPEOUIHbIN (HETOKCHYECKHM, SHAeMUYecKUit) 300 — 310 auddys3noe yBennuyenue 1K
6e3 HapymieHus e€ GyHKIINH, UYTO SIBJISIETCSI KOMIICHCATOPHON peakiyel, HalpaBIeHHON Ha ajanTa-
LIHIO JKeJIe3bl K CHHTE3Yy JOCTAaTOYHOTO KoaudecTBa 11" B yClIOBHsIX HemocTaTka ona. Apyrum npu-
3naxoM M1 y B3pOCIIBIX SBJISETCS Pa3sBUTHE Y3IOBOTO 306a.

B cBs3M ¢ BbllllecKa3aHHBIM CTAHOBUTCSA SICHA aKTyaJbHOCTb U MEIMKO-COIMAlIbHAS 3HAYM-
MocTh pocta 3aboneBanuii [LDK u3-3a mmpokoro pacrnpocTpaHeHus Ho101ePUIIMTHBIX COCTOSHHA.
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Emé oqaum HeManoBaXHbIM ()aKTOpPOM pa3BUTHS HOJOAE(UIUTHBIX COCTOSHUMN SBIISETCS
naryOHO€ BO3JICHCTBHE OKPY)KAIOLIEeH Cpelibl, TAKUX KaK (PeHOJIbI, HUTPATHI, AUCYIb(UIBI, THOIHA-
HATBl, HUTPUTHI U JIp., Ha MopPodyHKHoHANBEHOE cocTossHue LK, 3aTpynHAOmuX npu 3TOM CHUH-
T€3 TUPEOUTHBIX TOPMOHOB.

K ¢usnonornueckum axkropam pa3BuTus HoaoneduunTa MOKHO OTHECTH OEpPEeMEHHOCTb,
HACJIEICTBEHHYIO MPEIPacoIOKEHHOCTb, TUCOAIaHC Makpo- U MHUKPO3JIEMEHTOB, HEaJEKBAaTHOE
MUTaHUE, a TAaK)KE TaKUe BpelHble KaK KypeHHE U Jp., IPUEM JEeKapCTBEHHBIX MpenapaToB (CyJb-
bannnamupl, OSH3WINEHUIIMIUINH, SPUTPOMHLIMH, CTPENTOMHUIIMH | Jp.), IPOU3BOJAHBIX THOMOYE-
BUHBI, IEPXJIOPATOB, COJIEH JINTUS TaK)Ke MOTYT OBITh Ipeapacrnojaraimmu Gaktopamu Hoaozae-
¢bunmra.

OTHOCUTEIBHO HEJITABHO CTasla 00CYXAAaThCs POJIb HEAOCTATKA UM M30BITKA MUKPOIJIEMEH-
ToB (Se, Cu, Co, Mn, F, u 1ip.) B pa3BUTUN HOIOACPHUIUTHBIX COCTOSHUMI. VX aHOManbHbIE TTOKa3a-
tenu u3MeHstoT coctosinue DK, Tak ypoBeHb HHTENIEKTa y HACEJIEHMS, IPOKUBAIOLLETO B 1010-
ne(QUIUTHBIX PETHOHAX B CpeAHEM Ha 22 % HIDKE, YeM y NMPOKUBAIOIINX HA TEPPUTOPHUSAX C 1OCTa-
TOYHBIM COZIepKaHHEM MUKPOAJIEMEHTOB B Ouocdepe.

Henocrarok cenena 3aMeTHO yBenu4MBaeT MaHudecTauy HononeuIuTa, BRIpakKarommecs
B 300HOM HJIEMUH, KPETUHU3ME, TUIIOTUPEO3€e, HAPYIICHUN (HU3UYECKOTO U TICUXUYECKOTO Pa3BU-
Tusi. MccnenoBanus mokas3aiu, 4To METa0OIM3M HO/a U celieHa CBs3aH, T.€. HOJ B OpraHu3Me He
¢dbyHKIIMOHATIEeH 0e3 celeHa, 4To OOBSCHSAETCS HECMOCOOHOCThIO S-TUPOHUHACHOIMHA3Bl Y4acTBO-
BaTh B CUHTE3€ TUPEOUIHBIX TOPMOHOB 0€3 CeJeHa, T.K. 3TOT 3H3UM SBIISIETCS CEJIEH-3aBUCUMBIM.
[IpeBpamienus T4 B T3 u oOpaTtHO He Mpou30iAET Oe3 ceneH-coaepxkanux OenkoB. [lapannensHo ¢
BBIIIIECKA3aHHBIM OBbLIO BBISIBICHO, UTO CEJIEH, KaK M HOU/I KaJIUs MOJABIISIIOT alloTo3 KIETOK.

XOoTs1 BOIPOC O POJIM HEJOCTATOUHOTO WM H30BITOYHOTO YPOBHS MHUKPOIJIEMEHTOB Kak
ATHOJIOTUYECKOTO (pakTopa Manék OT OKOHYATEIBHOTO pa3pelieHus], MOBbImeHHe 3(PPEeKTUBHOCTH
HonHON NpodUIaKTUKU TPH OO0OTAIleHUH pallioHa B MUTAHUU HEAOCTAIOIIMMU B HUX MHUKpOdJIe-
MEHTaMH ObLIO TOYHO IPOJAEMOHCTPUPOBAHO aBTOPOM.

Takum o0pa3oMm, CyMMHpYs BBIIIECKa3aHHOE, MOXHO C TOYHOCTH CKa3aTh, YTO MacCOBOE
pacmpocTpaHeHue ogoaeduiuTa onpenesieTcss Kak adCOoNMIOTHOM, TaK U OTHOCUTEIBHOU MOTHOM
HEI0CTaTOYHOCTHIO. [Ipu 3TOM o1 a0COMOTHOM HOAHON HEJOCTATOYHOCTBIO ClIeyeT MOHUMATh TO
coJiep’KaHue Ho/a B pallioHe MUTaHUs, KOTOPOE HE JOCTUTAeT HIKHUX I'PaHUIl HOPM, a O] OTHO-
CUTEIBHON — HaJIM4ne JOMOJHUTEIbHBIX (PaKTOPhI CHIDKAIOIIMX YTUIM3ALMIO Hoa U IPUBOISIINX
K MaccoBOMY pacipOCTPaHEHHUIO 300a, HECMOTPS Ha TO, YTO €ro MOTpeOIeHNEe MPEBbIIIAET HUKHHIE
npesens Hopmbl. B smunemuonorus M3 dopmupyercs T.H. heHOMeH aiicGepra.
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A MODERN VIEW ON THE HORMONAL
STATUS OF THE THYROID GLAND

F.A. Mustakimoval, I.M. Khanova?
! Assistant of the Department of Pharmacology and Physiology, Z Student
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Abstract. The article includes the data of the literary analysis on changes in thyroid hor-
mones, which are important for physicians, especially for pediatricians, physiologists, as well as
the study of this problem in endocrinology remains an open question.
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