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Anaans matepnasos NIOSH (CIIIA) o nprOpHTETaX HCCAEAOBAHMI MPOMBIIAEHHBIX POGOTOB 1
KOMMEHTapHH K HeMy

OI'BHY «Hay4no-mccAeAOBaTeAbCKHI HHCTHTYT MEAUIIMHLI TPYAA uMeHH akapemuka H.Q. Msmeposa>, mp-T Byaernoro, 31, Mocksa,
Poccus, 105275

HanuonaapHbIil mHCTUTYT Oxpansl 1 Meannuist Tpyaa CIIA (NIOSH), otrocsmuiics x LienTpam 1o KOHTPOAIO 1 Tipodu-
raxruxe 3aboaesannit (CDC), cospan Llentp uccaeposanuit npodeccronassroit pobororexuuxn (CORR) u sampamusaer
MHQOPMAIIMIO AASL OTIPEACACHHSI IPHOPHUTETHBIX HAIPABACHHUI MCCAeAOBaHMIA. Peub npeT 0 IMpobeAax B 3HAHMSX 1O obecrie-
YeHHI0 6e30MaCHOCTH M 3A0POBbs AIOAH, pabOTAIOMKX ¢ IpoMblAeHHOM poboTorexuukoit (IIPT) ¢ akyeHTOM Ha Hccae-
AOBAHHMSIX B 00AACTH GE30MACHOCTH U TMIHEHDI TPYAQ, KOTOPBIE BPSIA A OYAYT IIPOBEAEHBI ADYTHMH peACPAADHBIMH AreHT-
CTBaM¥, HAyYHBIMU KPYTaMH U YaCTHBIM cexTopoM. 3ampoc moamucas Aupexrop NIOSH Asxon Fosapp (John J. Howard),
kyparopom CORR sBastercs Xynsait Cso, pooxrop ¢pusocodpuu; ¢punancuposanre CORR mpeaycMoTpeHO cTparermyeckum
maasoM pabot NIOSH Ha 2019-2023 rr. Hivke x ocrorbsM HanpaBaeHnssM CORR paHbI KOMMEHTapHH, a TAKKe H3AOXKEHBI
ony6ankopanusie B Poccun paspaborku no undopmarmonHoit ruruere (WI'). OTmedaeTcs Takke oAb CAHHTAPHOTO HAA3O-
pa ¥ paspabOTKH CTAHAAPTOB M HOPM CHAQM KOMIIETEHTHBIX OpraHoB: 06beantenHoro komurera BO3/MOT no Meauuuse
tpyaa, ICO, MOK u ap. B Poccun cospan Texuudeckuit komurer Poccranpapra TK-194 «Kubep-pusudeckue cucremsr>,
KOTOPBI HavaA ¢ repMuHOAoTHH. [IpeacTaBaen kparkuit mepesop 3anpoca CORR ¢ koMMeHTapHAMY B OTeYeCTBeHHOM AUTe-
PaTypoil H OTPaXkaeT ABA OCHOBHBIX HAIIPABACHHSI O€30MACHOCTH TPYAQ: TEXHUIECKYIO0 6e301acHOCTb U rurneHy Tpyaa ITIPT.
KaroueBsre cAOBa: pobomul; UCKYCCMBEHHDLI UHMEAAEKI; MemOObl OYeHKU CeneHit 6e30nacHOCMU; UHPOPMAYUOHHAS 2uzueHa
AAs putuposanus: Byxrtuspos U.B., Aenucos J.U. Anaaus marepuasos NIOSH (CIIA) o npuopurerax
HCCAGAOBAHME MPOMBIIAEHHBIX pO6OTOB M KOMMEHTApHHU K HeMy. Med. mpyda u npom. akoa. 2020; 60 (1).
http://dx.doi.org/10.31089/1026-9428-2020-60-1-4-11

Aas xoppecionpenmun: Byxmuapos Hzops Barenmunosuy, po-p Mea. HayK, npo¢., 4a.-kopp. PAH, aup. OI'EHY «HHUU me-
AMLHHBI TpyAa uMeHn akapemrka H.®. Vismeposax». E-mail: info@irioh.ru

Baazodaprnocmu. ABTOpsI BBIpaXaioT 6AarOAAPHOCTb AOKTOPY 6rosorndeckux Hayk Cremansny V1.B. 3a moaesnyro auckyccuto.
Qunancuposanue. ViccaepoBanre He IMEAO CIIOHCOPCKOH MOAAEPIKKH.

Kongauxm unmepecos. ABTOpSI 3asIBASIIOT 06 OTCYTCTBHM KOHPAUKTA HHTEPECOB.

Igor V. Bukhtiyarov, Eduard I. Denisov

Analysis of NIOSH (USA) materials on research priorities for industrial robots and comments
on it

Izmerov Research Institute of Occupational Health, 31, Budennogo Ave., Moscow, Russia, 105275

The National Institute of Occupational Safety and Health of the USA (NIOSH), which belongs to the Centers for Disease
Control and Prevention (CDC), created the Center for the Study of Professional Robotics (CORR) and requests informa-
tion to determine the priority areas of research. These are gaps in knowledge on the safety and health of people working with
industrial robotics, with a focus on the field of occupational safety and health, which are unlikely to be conducted by other
federal agencies, academia, or the private sector. The request was signed by NIOSH Director John J. Howard, CORRs cura-
tor is Hongwei Xiao, Ph.D.; CORR funding is provided for by the NIOSH strategic work plan for 2019-2023. Below besides
to the directions of CORR comments, the main information hygiene (IG) developments published in Russia are outlined.
The role of sanitary inspection is also noted, along with standardization and regulation by competent authorities: the WHO
/ ILO Joint Committee on Occupational Health, ISO, IEC, etc. The Technical Committee of Rosstandart TC-194 “Cyber-
Physical Systems” was established in Russia, which began with terminology. The article presents a brief translation of the
CORR request with our comments and some domestic literature on IG, thus reflecting two mainstreams of occupational
safety and health robotics.

Keywords: robots; Artificial Intelligence; safety assessment methods, informational hygiene
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Baeaenne. B «Depepasvrom perucrpe CIIIA>» omy6an-
KOBAHO IIPHUTAAIIEHHe' BCeM CIELAANCTaM MHUPA OACAUTBCS
HAESIME  ITyDAMKAIIMSAMH 10 pobAeMe He30IaCHOCTH U Me-
AMILIMHBL TPYAQ TIPU paboTe C IPOMBIIIACHHOH POOOTOTEXHH-
KoM (HTP). Oty pabory 6yaer BbimoAHATh HarmoHaAbHBIHA
MHCTUTYT MeAuLMHBI 4 oxpasl Tpyaa (NIOSH), otrocs-
muiics k LJeHTpam 1o KOHTPOAKO ¥ MPOoPHAAKTHKE 3a60AEBa-
uuit (CDC) MuHUCTepCTBa 3ApaBOOXPAaHEHHS U COLMAABHBIX
cayx6 (HHS), mockoasky ITPT mory 6biTh ONacHBIME AAS
paboraukos [1].

NIOSH cospaa Llentp uccaepoanuit B obaactu IIPT u
3ampamuBaeT HHGOPMAIHIO AAS OLPEACACHUS IPUOPHTETOB
HCCAEAOBAHHIL, KOTOpbIe OH bOyaer mpoBoputs. NIOSH wmer
HHPOPMALIHIO O IPHOPHUTETHBIX IIPOOeAAX B SHAHMSX 0 be3omac-
HOCTH U 3A0POBbe AIOAEH, PAOOTAIOIIUX C POOOTOTEXHUKOH, C
YIIOPOM Ha HCCAAOBAHNS 0€30IIACHOCTH M 3A0POBbs PAOOTHHU-
KOB, KOTOPbI€ BPSIA AU OYAYT BBIIOAHEHBI ADYTHMHU pepepanb-
HBIMH aTreéHTCTBAMH, HAyYHBIMU KPYTaMHU M YaCTHBIM CEKTOPOM.

3ampoc moamucas Aupexrop NIOSH r-u Axon I'oBapp
(John J. Howard). Opranusanus pa6orst CORR nopyuena
Xyusait Cs10?, AOKTOpY ¢purocopuu u3 OTpaeAa HCCACAOBA-
Huit 6esomacHoctd NIOSH; aast aTux pabor mpeaycMoTpe-
HO puHaHCHpoBaHHe cTpaTerndeckuM nmaaHoM NIOSH ma
2019-2023 rr.

HMcmoapsoBarue pobOTOB CTPEMHUTEABHO PACTeT B IPO-
MBIIIACHHOCTH, 3APAaBOOXPAHEHHUH, TOPHOM AEA€ M CTPOUTEAD-
cTBe. MesxayHapoAHas pepeparyss pOHOTOTEXHUKH COOOIINAA,
4T0 ra06asbHsii poct ITPT Gyaer He MeHee 15% B rop ¢ 2018
o 2020 r., a x xon1y 2020 r. xoamyecrso IIPT npessicur 3
MaH. epnsny [1]. B CIIIA npopaxu IIPT Bospactaan ¢ 2010
I. 1 6b1A1 pexopAHbIME B 2016 T., ipu aTOM 0T™MedatoT [2 ], uTo
POBOTHI C COBMECTHOM PYHKITHOHAABHOCTDIO 1 HCIIOAB3YIONIHe
MamuHHOe o6ydenue u I B 6arkaiimiie roast OyAyT mpeo6-
AapAATh B cdepe poOOTOTEXHUKHU H OYAYT BCe Yaille HCIOAb30-
BATbhCA MAABIMH ¥ CPEAHMMH IPEAIPUSATHAM.

IIpeanosaraempie HanpaBaenns nccaeposannii CORR.
ITPT MCIIOAB3YIOT yoKe AeCATHACTHSIMH, B IOCACAHHE FOABI ITO-
SIBHAMCb TEXHOAOTHH, TA€ POOOTHI B3AMOAEHCTBYIOT C paboT-
HHKAMU-AIOABME — POOOTDI AASL COBMECTHOTO HCIIOAb30BAHIS
¢ atoabME (K0-po60Tbr). OHH QYHKIMOHHPYIOT B HEIIOCPeA-
CTBEHHOI OAM3OCTH OT AIOAEH M MOTYT BCTYIIATh B KOHTAKT C
HHMH B POOOTOTEXHUYECKOH CHCTEME.

Po6OTBI MEHSIIOT HHAYCTPHAABHBIH AAHAIIA(T, uTO OyAeT
HMeTb Cepbe3Hble [IOCACACTBHS AAS DE30MACHOCTH U 3A0PO-
Bbs PabOTHHKOB. Be30macHoCTb 1 3A0poBbe PAOOTHHKA MOXKET
OBITH yAyUIIIeHA 3a CYeT GOoAee MHMPOKOTO MCIIOAB3OBAHMS PO-
6OTOB B TOI AESATEABHOCTH, KOTOPAsI MOKET ObIT OIIACHOR AAS
ATOAETl, B TOM YHCAE TIOBTOPSIONIMXCS ABIDKEHHI, OTTACHBIX AAS
3AOPOBbS B YACTH OIIOPHO-ABUTIaTEABHOrO AIIapara, a TakKe
BBIMOAHEHHS PAOOT B OIACHBIX CPEAAX, TAKUX KaK 3aMKHYThIe
IPOCTPAHCTBA U pabOTH Ha BbICOTe. TeM He MeHee, CyIecTBy-
0T TakoKe OIIACEHHS 110 IIOBOAY 6€30IIACHOCTH ¥ TUIHeHbI TPY-
A AIOAEH, CBS3AHHBIE C OBICTPBIM PA3BUTHEM TeXHOAOTHI PO-
6OTOTEXHHKHU, OTCYTCTBHEM OIIBITA B TECHOM B3aHMOAEHCTBUN
C HOBBIMH THIIAME POOOTOB B PA3AMYHBIX YCAOBHSX PaOOTHI 1
BO3MOXHOCTbIO HeIIPeABUACHHBIX OIACHOCTEH ¥ HeIpeABH-
ACHHBIX TOCACACTBHI [3].

XoTs 06beM HCCAEAOBAHHI B 00AACTH POOOTOTEXHUKH,
HPOBOAMMBIX YaCTHBIM CEKTOPOM, HAYYHBIMH KPYTaMH M APYTH-
MU (peAepaAbHBIMU areHTCTBAMH, 60AbIION [4], nccaepoBaHmks,

' Occupational Robotics Research Prioritization. Docket Number CDC—
2018-0046, NIOSH- 313. Federal Register. 2018; 93(83): 22264-6.

* Hongwei Hsiao, Ph.D., NIOSH Division of Safety Research, 1095
Willowdale Road, Morgantown, WV 26508, 304—285-5910 (not a toll-free
number), hhsiao@cdc.gov.
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Introduction. The “Federal register of the USA” published
an invitation for all specialists of the world to share ideas
and publications on the problem of safety and occupational
health when working with industrial robotics (IR). This work
will be carried out by the National Institute for Occupational
Safety and Health (NIOSH), which belongs to the Centers
for Disease Control and Prevention of the Ministry of Health
and Human Services, because IR can be dangerous for work-
ers a priori.

NIOSH established the Center for Occupational Robotics
Research (CORR) and requests information to determine the
priorities of research that it will conduct.

NIOSH seeks information about priority gaps in knowl-
edge about the safety and health of people working with robot-
ics, with a focus on employee safety and health research that is
unlikely to be performed by other federal agencies, academia,
and the private sector.

The request was signed by the NIOSH Director, Mr. John
J. Howard. The organization of CORR’s work is entrusted to
Hongwei Xiao, Ph. D., from the NIOSH Security Research
Department; this work is funded by the NIOSH strategic plan
for 2019-2023.

The use of robots is growing rapidly in industry, healthcare,
mining, and construction. The International Federation of Ro-
botics (IFR) reported that the worldwide growth of industrial
robots will be at least 15% per year from 2018 to 2020, and by
the end of 2020, the number of industrial robots will exceed
3 million units. In the United States, sales of industrial robots
have increased since 2010 and were at a record high in 2016,
it is noted that robots with joint functionality and using ma-
chine learning and artificial intelligence will lead the robotics
field in the coming years and will be increasingly used by small
and medium-sized enterprises.

Suggested research areas of CORR. IR has been used
for decades, and in recent years there have been technologies
where robots interact with human workers-robots for sharing
with people (co-robots). They function in close proximity to
people and can make contact with them in a robotic system.

Robots are changing the industrial landscape, which will
have serious consequences for the safety and health of work-
ers. Employee safety and health can be improved by increas-
ing the use of robots for jobs that may be dangerous to hu-
mans, including repetitive tasks that are dangerous to health
in the musculoskeletal system, as well as performing jobs in
hazardous environments such as confined spaces and work
at altitude. However, there are also concerns about human
safety and health related to the rapid development of robotics
technologies, the lack of experience in working closely with
new and new types of robots in different working conditions,
and the possibility of unforeseen hazards and unintended
consequences.

Although the volume of research in the field of robotics
conducted by the private sector, academia, and other federal
agencies is large, research on the effects on worker safety and
health has been limited but critical. While other federal agen-
cies and academic programs support technological advances in
robotics and promote their use in certain industries, NIOSH
aims to focus on worker safety and well-being with its exten-
sive experience in studying worker safety in the laboratory and
in the field. In addition, NIOSH has knowledge and experi-
ence in various professions, industries, and jobs.

General tasks of the Center. The CORR Center's mis-
sion is to provide scientific leadership to guide the develop-
ment and use of robots in the workplace that enhance worker
safety, health, and well-being of workers. The Center covers
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OpI/II'I/IHaAbeIe CTaTbU

IIOCBSIIeHHBIE TIOCACACTBUSM AASL 6€30IIACHOCTH ¥ 3A0POBbS
PabOTHHKOB, GBIAM OrPAHMYEHHBIMY, HO KPHTHYECKUMU. B TO
BpeMsi KaK ApyTHe peAepaAbHBIE areHTCTBA H aKaAeMHYeCKUe
IIPOrPaMMBI IIOAAEP)KUBAIOT TEXHOAOTHYECKIE AOCTIIKEHHS B
006AaCTH POOOTOTEXHHKH H CIOCOOCTBYIOT UX HCIIOAB30BAHIIO
B HEKOTOPBIX 0TpacAix nmpombimaenHocTd, NIOSH crpemuTcs
COCPEeAOTOUHTD BHUMAHHE Ha (e30IIACHOCTU M OAATOIOAYIHH
PabOTHHKOB C ero OOLIMPHBIM ONBITOM B H3y4eHHH Oe3omac-
HOCTH PabOTHHKOB B Aa0OpaTopuy i Ha MecTax. Kpome Toro,
NIOSH o6sapaer 3HAHUSIME U OIBITOM IIO PA3AHYHBIM IIPO-
deccrsiM, oTpacAsM i pabodEM MecTaM.

O6mme 3apaun nearpa. Muccus Lenrpa CORR 3akatoya-
eTcs1 B 0DeCIedeH I HayYHOTO AUAEPCTBA AASI PYKOBOACTBA Pas-
PabOTKOI U UCIOAB30BAHIEM POGOTOB Ha pabodeM MecTe AAS
ITOBbIIIEHNSI 6€30IIACHOCTH, AYUILeHHUS 3A0POBbs X 6Aar0coCTo-
SHYSE pAOOTHHKOB. LIeHTp OXBAaThIBAET TPAAHIIOHHbIE POOOTHI
C GHKCHPOBAHHBIM ¥ CKPBITHIM KOHTYPOM, COBPeMeHHbIe U I10-
SABASIOIHECS, pOGOTH3MPOBAHHbIE CHCTeMBI (HarpuMep, po6oTsl,
OCHAITIeHHBIE COBMECTHOH (YHKIOHAABHOCTBIO, COBMECTHBIMH
CYLIECTBYIOIMMI U MOGHABHBIMU POOOTaMH, ACHCTBYIOIIYE
9K30CKEAETHI/9K30KOCTIOMbI, OECIIHAOTHBIE CAMOAETHI H BHe-
AOPOXHbIe aBTOHOMHbIE TPAHCIIOPTHbIE CPEACTBA), @ TaKXkKe
GyAyIHe POOOTHI, HCIIOAB3YIOIIHE HCKYCCTBEHHbIE HHTEAAEKT.

LlenTp GyAeT HPOBOAUTD H HOOIIPSTh UCCAEAOBAHIS 110
poboToTexHNKe B KaUeCTBe TEXHHIECKHX CPEACTB KOHTPOAS
AASL TIOBBIIIEHHS 6€30IIACHOCTH Ha pabodyeM MecTe, a Takxke po-
60TOB AASI 6€30I1ACHOCTH 1 OAArOMOAYYHSI pAOOTHHIKOB, BKAIO-
Jasi [ICHXOCOL[AAbHbIE BO3ACHCTBUS Ha AIOA€H, paboTaromux
B TecHOM KoHTakTe ¢ poboramu. IJerrp CORR coraacosaa
CBOH IIeAM C IjeASIMH, BKAIOUEHHBIMU B CTPATerMYeCKHIl IIAQH
NIOSH: FY 2019-2023, o 60Aee moapo6Ho.

Yersipe Trna uccaepoBanuit NIOSH: ocuosroit/atu-
OAOTHYECKHI1, BMEIIATeAbCTBO, IIepeHOC U HabAlopeHHe. Ba-
30BBIH/9THOAOTHIECKUI THII COBAAET OCHOBY AASL HAYUHBIX
3HaHUM AAsL GYAYIIUX BMeIIaTeAbcTB. BoApmuHCTBO Aabopa-
TOPHBIX HCCACAOBAHHIT OTHOCHTCSI K 9TOM KATETOPHH, & TAKKe
K orjeHKe Bo3peficTBus. CBsisaHHBIE C POOOTOM TPaBMBI IPO-
HICXOAST B PE3yABTATE CAOXKEHIS HECKOABKHX (pAKTOPOB PHCKA,
KOTOpPBIe MOXHO OXapaKTePH30BATh KAK CBA3AHHbBIE C YEAOBe-
KOM, pPO60TOM, 3aA9aMH U OKPYIXKAIOIIeH CPeAOIL.

IToTpe6GHOCTH B CCAEAOBAHHUSIX B 9TOH 00AACTH BKAIOUAIOT:

Waenruduxanuio GakTopoB pucKa AAS YEAOBEKA, a TAKKe
yTO4YHeHHe U pa3paboTKy TpeOOBaHMI, OCHOBAaHHBIX Ha Ha-
yKe, a TaloKe MOPOTOBble 3HAYEHUS OOAHM M TPABMATH3MA AAS
paborHuka, caszarsoro ¢ ITPT. Ciopa OTHOCSTCS. KOTHUTUB-
Hble CII0COOHOCTH PabOTHHKOB, GUHOAOTHIECKIEe XAPAKTEPH-
CTHKH, OHOMETPHS U AHTPOIIOMETPHS, KOTOPbIE MOI'YT UMeTh
PpasHble IIOCACACTBHA IIpU padAnyHbIX TUnax [IPT. OTa AuamA
HCCAGAOBAHMI TAKKe BKAKOYAET OPOIU TPEHHS H CABUTOBOM
TPaBMBI OT 9K30CKEACTHOIO KOHTAKTa C 0OAACTSMHU TeAd U
CBSI3AHHBIE C HUMH T'UIIEPIKCTEH3HOHHBIE PHCKH, CBS3AHHbIE
C HOCHMBIME PO6OTaMHL.

« Vsyuenne npuemaemocru paboraukamu ITPT u nx BAU-
SIHHS Ha 9eAOBeKa U poboTa, 6e30IacCHOCTb i 6AArOCOCTOSIHYE
PabOTHHKOB.

« laMepeHie cCUTYaIMOHHOM OCBEAOMACHHOCTH PabOTHH-
Ka, KOTOpasi OTHOCUTCS K CIIOCOOHOCTH HAEHTHOUIIUPOBATS,
00pabarbiBarh U IOHMMATh 9KOAOTHYECKYI0 HHPOPMALIHIO, a
TakoKe ee BAWSHIIE Ha B3aMMOAEHCTBIE YeAOBeKa U poboTa B
HOPMAABHBIX X HEHOPMAABHBIX YCAOBUSX 9KCIIAYATAIIHH.

« N3y4enne 6e30macHbIX, HHTYUTHBHBIX U 0Ae3HbIX [IPT
¥ BO3MOXXHOCTe}1 COBMECTHMBIX CHCTeM (HamprMep, paciiu-
PEHHbIE AATYHKH POOOTOB, CHCTEMBI MOOHABHOCTH 1 HaBU-
TaljiH, CHCTEeMBI AAANTAIIMK U IPOEKTUPOBAHIE ABTOHOMHBIX
po6OTOB, aBTOMATH3AIMS CHCTEMBI IIOMOIIY M KHOep-COLH-

6

traditional fixed and caged robots, current and emerging robot
system (e.g., robots equipped with collaborative functionally,
coexisting and mobile robots, powered exoskeletons/exosuits,
drones, and off-road autonomous vehicles), and future robots
utilizing artificial intelligence.

The Center will conduct and encourage research on ro-
botics as engineering controls to improve workplace safety, as
well as robots as potential hazards to worker safety and well-
being, including psychosocial impacts from humans working
closely with robots. The CORR Center aligned its goals with
those included in the NIOSH strategic plan: FY 2019-2023,
but more detail.

Four research types of NIOSH: basic/etiological, inter-
vention, translation, and surveillance. The basic/etiological
type provides the basis for scientific knowledge for future in-
terventions. Most laboratory research falls into this category,
as well as exposure assessment. Robot-related injuries occur as
a result of complex interactions of multiple risk factors which
can be characterized as: human-related related, robot-related,
and task-related and environmental.

Research needs in this area include:

« Identification of human worker risk factors, as well
as clarification and development of requirements based
on science, as well as thresholds for pain and injury for an
employee associated with OR. The factors include workers’
cognitive capability, physiological characteristics, biometrics,
and anthropometry, and may have different implications
with different types of robotics technologies. This line of
research also includes friction and shear injury thresholds
from exoskeleton contact with body regions and joint
hyperextension risks associated with wearable robots.

« Study of human workers’ acceptance to working
with and alongside robots and its impacts on human-robot
interaction and worker safety and well-being. This includes
worker” attitudes, trust, and perceived safety.

« Measurement of worker’s situational awareness, which
refers to an ability to identify, process, and comprehend
environmental information, and its impact on human-robot
interactions under normal and abnormal operating conditions.

« Explore secure, intuitive, and useful IRs and compatible
system capabilities (for example, advanced robot sensors,
mobility and navigation systems, adaptation systems and
Autonomous robot design, assistance system automation, and
cyber-social physical security) for hazard assessment, field
verification, and incident investigation.

« Study robot safety interfaces and functions with joint
functions operated by exoskeletons (wearable robots), service
robots, and other interactive robots that can cause injuries to
people from sources such as unintentional contact, collision,
vibration, and overstrain.

« Identify environmental risk factors in certain industries
that have a high prevalence of robots (for example,
manufacturing), or where IRs are beginning to be introduced
(for example, mining, healthcare, services, construction,
agriculture, public safety, and wholesale sectors).

« Study dangerous situations outside normal operating
conditions, such as robot failures or unexpected changes in
the environment.

Intervention. This type of research, which includes engi-
neering controls, personal protective equipment, training and
fact sheets, and other written materials designed to inform
and change employee behavior. In this area of professional
robotics research, there are two main areas: evaluating OR
as preventive measures for existing hazards in the workplace
and developing and evaluating measures to reduce incidents
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AABHYIO QH3UYECKYI0 6e30MaCHOCTD) AASL OLJeHKH OTIACHOCTH,
IPOBEPKH Ha MECTAX M PACCACAOBAHMS MHIIUACHTOB.

« M3yuenue nnrepdeiicos u GyHknuil obecredenus 6e3o-
IIACHOCTH POOOTOB C COBMECTHBIMHU $YHKIIHAMHE, SKCIIAYaTUPY-
eMBIMH 3K30CKeAeTaMu (HOCHMBIMH POGOTAMHU), CEPBHCHBIMH
po6OTaMI 1 APYTUMH HHTEPAKTHBHBIMU POOOTAMH, KOTOpbIE
MOTYT IPHBECTH K TPABMaM AIOA€H M3 TAKHX HCTOYHUKOB, KaK
HelpeAHAMepeHHBIA KOHTAKT, CTOAKHOBEHHe, BHOparnus u
IIepeHaIpsDKeH e,

« OnpepeseHne $aKTOPOB PHCKA AASI OKPYIKEHHS B OLIpeAe-
AEHHBIX OTPACASIX, KOTOpPble HMEIOT BBICOKYIO PacIIpOCTPaHeH-
HOCTb PO6OTOB (HampHMep, MPOU3BOACTBO), HAH B KOTOPBIX
HauuHatoT BHeApsaTbcs [IPT (Hampumep, ropHOe AeAo, 3Apa-
BOOXPaHEHHe, YCAYTH, CTPOMTEAbCTBO, CEAbCKOE XOBSIHCTBO,
o6ujecTBeHHas 6€30MACHOCTD U ONTOBBIE CEKTOPBI).

« MI3yyenne omacHbIX CHTYalMil BHE HOPMAAbHBIX YCAOBUH
9KCIIAYATALIMH, TAKUX KaK COOU pOOOTA HAY HEOXKMAAHHbIE U3-
MeHEHHs B OKPYXKAIOLlell cpeae.

BmemaTeAbCTBO. OTOT THII HCCAGAOBAHUH, KOTOPBIH
BKAIOYAeT B ce0sl HEDKeHepPHbIe CPEACTBA KOHTPOASI, CPEACTBA
HHAVMBHAYAABHOM 3aIIUThI, yaeOHbIe U GaKTOAOTHIECKUE OI0A-
AeTeHH U APyTHe IMChbMEeHHbIe MAaTePHAADI, IPEAHA3HAYEHHbIE
AASL HHGOPMUPOBAHIS 1 H3MEHEHHS IOBEACHHUSI PAbOTHHKOB.
B aT0it 0bAacTH HccAEAOBAHMIT IPOQeCcCHOHAABHON POOOTO-
TEXHUKH eCTb ABa OCHOBHbIX HanpaBenust: (1) onenxa ITPT B
KadyeCTBe [IPEBEHTHBHBIX Mep AASL CYLIeCTBYIOIIUX OIIACHOCTEH
Ha pabouem mecte u (2) paspaboTka U OLEeHKa MEpONPHUATHUIL
IIO0 COKPAIeHHI0 HHIJMACHTOB, CBA3aHHBIX C pOOOTAMH, U IO-
BBIIIeHKE 6e30IIacHOCTHU U 6aaromoayyust, paboraromux ¢ [TPT.

KonkperHble HCCAEAOBATEABCKHE IIOTPEOHOCTH B 3TOM 00-
AACTH BKAIOYAIOT:

« cOOp M AHAAM3 PA3AMYMI B YMCAAX IIOTMOMINX, TPABM K
CAy4aeB IIPOIYCKOB MEXAY PAOOYMMU MECTAMH C HCIIOAb30BA-
HUEM TeXHOAOIMH POOOTOTEXHHKH M aHAAOTHYHBIX pabodnx
MeCT 6e3 TeXHOAOTUU POOOTOTEXHUKH;

« oneHKy IIPT TexHOAOTHH AAS TPEAOTBpAILEHHS CyIIle-
CTBYIOIUX OIACHOCTE!l U B Pe3yAbTaTe TPABMBI HA pabouem
MecTe, HallpHMep, ONIOPHO-ABHIATEABHOT'O AIIIapaTa.

* OLIEHKY 00y4eHMHs, KOTOPOe IIOMOraeT pabOTHHUKAM IIPU-
o0perars HaBBIKH, 3HAHUS 1 CIIOCOOHOCTH, HEOOXOAUMBIE AAST
paboThI ¢ po6OTAMH B CAOXKHBIX U AMHAMIYHBIX IIPOMBIIIACH-
HBIX CPeAQX;

« u3y4eHre 3¢ PeKTUBHOCTH CYIeCTBYIOINX CTAHAAPTOB
6e3omacHOCTH;

* ICCAEAOBaHKE HOBBIX BMEIIATEAbCTB HA paboueM MecTe
AASI TIOBBIIIEHYS 0e30ACHOCTH U OAArOCOCTOSIHUS AIOAET, pa-
6oraromux c I[TPT, BkArO9ast TeXHIYECKIE CPEACTBA U AAMHHU-
CTPATHBHOTO KOHTPOASL. MccAeAOBaHUS MOT'YT yUMTHIBATB 3a-
TPAThI U BHITOABI, TAKHE KaK OLIeHKA 3aTPAT HA BMELIATEAbCTBO
1 BOBAEHCTBHE HA IPOU3BOAUTEABHOCTb.

ITepenoc. ITOT THII HCCAAOBAHMI OTKPBIBAET CTPATEIUH
AASL [IEPEHOCA PE3YABTATOB MCCACAOBAHMH U TEOPETHYECKUX
3HAHHUI B MIPAKTHKY. DTOT TUII HCCACAOBAHHMI HAIIPaBACH Ha
TO, YTOOBI IIOHATD, [I09EMY AOCTYIIHBbIE, 3 PeKTHBHbIE, OC-
HOBAHHbIe Ha QAaKTHYECKHX AAHHBIX BMEIIATEAbCTBA He IPH-
HHMAIOTCS I OOA€IYalOT HCIIOAb30OBAHKE CYIIECTBYIOUIUX HAK
HEAAQBHO Pa3pabOTaHHBIX BMELIATEABCTB. 3A€Ch HEOOXOAMMBI
nccaepoBaHus B obaactu ITPT:

* MCCAEAOBAaHHE BCIIOMOTATEABHBIX CPEACTB U GapbepoB
AASL paboTOAATEACH C HCTIOAB30BAHHEM AABHO YCTAHOBACHHBIX
HporeAyp 0€30IacHOCTH AASL 3aLIUTHI PAOOTHUKOB OT TPAAU-
LIHOHHbIX IIPOMBIIIACHHBIX POOOTOB;

+ pa3paboTKa M OIeHKA HHCTPYKIMI HA OTKPBITOM SI3bI-
Ke AASL IPEAOTBPAIIEHHS TPABM, CBSI3AHHBIX C POOOTOM, AAS
PabOoTHHKOB;
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involving robots and improve the safety and well-being of
those working with IRs.

Specific research needs in this area include:

« collection and analyzing differences in fatalities,
injuries, and near-miss incidences between workplaces using
robotics technologies and similar workplaces without robotics
technology;

« evaluation of robotics technologies as interventions
for preventing existing hazards and resulting injuries in the
workplace such as musculoskeletal disorders.

« evaluation of training that helps workers acquire skills,
knowledge, and abilities needed to work with robots in
complex and dynamic industrial environments;

« study of the effectiveness of existing safety standards;

« research on new workplace interventions to improve the
safety and well-being of human workers working with robotics
technologies, including engineering control and administrative
controls. Research may be address costs and benefits, such
as assessment of a cost of intervention and the impacts on
productivity.

Translation. This type of research discovers strategies to
translate research findings and theoretical knowledge to prac-
tice or technologies in the workplace. This type of research
seeks to understand why available, effective, evidence-based
interventions are not being adopted, and to facilitate the use
of existing or newly developed interventions.

Occupational robotics research needs in this area include:

« research on aids and barriers to employers using
long established safety procedures to protect workers from
traditional industrial robots;

« development and evaluation of plain-language guidance
on preventing robot-related injuries to workers;

« development and evaluation of dissemination strategies
to facilitate the use by employers and other stakeholders of
exiting and new guidance;

« study of awareness and acceptance of organizations to
using evidence-based resources to implement robot safety
management programs.

Supervision. Epidemiological supervision is a form of
public health for the continuous and systematic collection,
analysis and interpretation of data on health consequences
(such as injuries and diseases) and participants (such as behav-
iors or actions) and the dissemination of this data for action.

Research in the field of supervision include the develop-
ment of new methods, tools and analytical methods. Current
employee injury data systems do not contain detailed infor-
mation about how a robot-related incident occurred, related
to a fatal outcome or injury. There is information about cases
related to the investigation of employee injury deaths con-
ducted by NIOSH and the Occupational Safety and Health
Administration (OSHA). However, these investigations find-
ings are limited to traditional industrial robots, and do not
address emerging robotics technologies. Additionally, case-
based information may not be representative of all robot-
related fatalities.

Occupational robotics surveillance research needs
include:

« development of surveillance methods and/or analytic
techniques to identify and monitor robot-related incidents and
risk factors, and quantify the burden of occupational injuries
using existing data systems;

« the four broad research areas mentioned above, any
additional knowledge gaps not affected by these areas, and
how priority research areas should be defined. Commentators
are encouraged to focus on research areas where NIOSH has a
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+ pa3paboTKa U OLjeHKa CTPATerril PaCIpOCTPAHEHHUS, YTO-
OBl 06AEIIUTD UCIIOAB30BAHUE PAOOTOAATEASIMH U APYTHUMU
3aMHTEPECOBAHHBIMHU CTOPOHAMM CYIIECTBYIOIUX U HOBBIX
yKa3aHHUI;

* U3y4YeHHe OCBEAOMAEHHOCTH U IPUHSTHE OPraHU3AIIUH
K MCIIOAB30BaHHI0 HAYYHO OOOCHOBAHHBIX PECYPCOB AASL pe-
AAM3ALNH IPOrPAMM YIIPaBAEHUS 6e30IacCHOCTHI0O POGOTOB.

Haagzop. OrimpaHap30p siBAsIeTCS $OPMOIT 001I[eCTBEHHOTO
3APaBOOXPaHEHHS AASl HETIPEPBIBHOTO U CHCTEMATHYeCKOTO
cOOpa, aHAAM3a 1 HHTEPIIPETALINH AAHHBIX O IOCAEACTBISIX AAS
3AOPOBDSI (HaanMep, TPaBM U boAesHeit) u Y4aCTHHUKOB (Ha-
HpUMep, TOBEACHHS HAU AeHCTBHI) 1 PaCIpoCTpaHeH s ATHX
AQHHBIX AASL TIPHHSTHS Mep.

HccaepoBanus B 06AaCTH Hap30pa BKAKOYAIOT Pa3paboTKy
HOBBIX METOAOB, HHCTPYMEHTOB H aHAAUTHYECKHX MeTOAOB. Te-
KYILHe CHCTEMBI AQHHBIX O TPaBMaxX PaOOTHHKOB He COAEPIKAT
HOAPOOHOM HHPOPMALIUK O TOM, KaK IIPOU30IIEA HHIIUACHT,
CBSI3QHHBII C pOOOTOM, CBS3aHHBIN C AETAABHBIM HCXOAOM HAU
TpaBMoii. CymecTByeT HHPOPMAIUS O CAYYAsIX, CBI3AHHBIX C
PpaccAeAOBaHHEM CAyYaeB CMEPTHU OT TPaBM PabOTHHKOB, IIpo-
BopauMbix NIOSH n ApmunucTpanue 6e30MacHOCTH U TUTHe-
HBI TPyAQ (OSHA). Opnaxo paHHbIe Pe3YABTATBI HCCACAOBAHHSA
OTPaHHYUBAIOTCS TPAAULMOHHBIME IIPOMbIIIAEHHBIMU pObOTa-
MU U He 3aTparuBaioT HoBble TexHoaoruu IIPT. Kpome Toro,
HHPOPMAIIHsl, OCHOBAHHAS HA CAYYasX, MOXET He COOTBeT-
CTBOBaTb BCEM CMEPTEAbHDBIM CAYYasIM, CBS3aHHBIM C POOOTOM.

TeMm cambIM, HOTPEGHOCTH B HCCAGAOBAHHSX B 00AaCTH
ITIPT BKAMOYAIOT:

+ pa3pabOTKy MeTOAOB HAOAIOACHHS U/UAU aHAAUTHYE-
CKHX METOAOB AASI BBISIBAEHHSI U MOHUTOPHHIA CBSI3AHHBIX C
Po6OTOM HHIIMAEHTOB U GaKTOPOB PHCKA, K KOAHYECTBEHHOTO
OIpeAeAeHHs GpeMeHH IPOPeCCHOHAABHDIX TPABM C HCIIOAb-
30BaHMEM CYILIeCTBYIOMIUX CUCTEM AAHHDIX;

« deTbIpe OOIIMpHbIE 0OAACTU UCCAAOBAHMUI, YKa3aHHbIE
BBIIIe, AFOObIE AOTIOAHHTEABHBIE IPOOEABI B 3HAHUSAX, He 3aTPO-
HyTble 3THMH OOAACTSAMH, U TO, KaK IPUOPHUTETHbIE 0OAACTH
HCCAEAOBAHHI AOAXKHBI ObITh ompeaeaeHsl. KoMmenTaropam
IPEAAATaeTCs COCPEAOTOUUTHCS HA HCCACAOBATEABCKUX 00Aa-
crax, B kotopeix NIOSH umeer cpaBHuTeAbHBIE IpeUMyIe-
CTBa B CPaBHEHHH C APYTUMH $peAePAAbHBIMH aTeHTCTBAMH,
HayYHBIMU KPYTaMH U YaCTHBIM CEKTOPOM (T. e. 6e30macHOCTD
1 OAAroroAydre pabOTHIKOB B OTAUYHE OT TEXHOAOTHI U IIPO-
13BOACTBa po6oToB). Koraa ato Boamoxuo, NIOSH npocur,
4TOOBI KOMMEHTATOPBI [IPEAOCTABHAU AQHHbIE U LIUTATHI U3 CO-
OTBETCTBYIOLIUX UCCACAOBAHHUI;

« NIOSH Taroxe umer peKOMeHAAIMH II0 KAIOYeBBIM Hayd-
HBIM CTaThsIM, KACAIOIIUMCSI 0€30I1aCHOCTH 1 TUTHEHDI TPYAR U
PO6OTOTEXHUKH, KOTOPBIMH MbI AOASKHBI 33A24H PYKOBOACTBO-
BaTbCs B UCCACAOBAHMSIX.

O6mas oneHKa NepCHeKTHBHOCTH PaboTHI eHTpa
CORR. B neaoM n0oTpeOHOCTH B TakO# paboTe BO3HHKAR
AABHO B CBSI3U C OYPHBIM pa3BUTHEM POOOTOB Pa3HBIX BHAOB.
OcHoBHoit eabto pabotst nentpa CORR maanupyercs yco-
BepIIEHCTBOBAHNE METOAOAOTHH OLIeHKHU PHCKA B OXpaHe TPy-
A4 B YCAOBHSX CTPEMUTEABHO 3aMeHBI MAIIMH 1 MEXAaHH3MOB
poboTaMu Ha OCHOBe LUPPOBHU3ALUU U UCKYCCTBEHHOTO HH-
TeAAeKTa. B IleHTpe [AQHHpPYeTCs pelaTh 3aAa4H 00ecIiedeHust
paspaborku 6esomacubix [TPT Kak B KAACCHYECKHX aCIIEKTaX,
TaK Y HOBBIX CHeLUPIIeCKHX, TPeOYIOIIX 0COOBIX IOAXOAOB
U pa3paboTOK AOTHKO-MaTeMaTHIeCKHX, OPTaHU3aLHOHHbIX H
Ap. OcobeHHO OTPAAHO BKAIOUEHHE B PabOUMIT [IAQH aCIIEKTOB
IPpOPUAAKTUKY IICUXOPUIHOAOTHIECKHX HArPY30K; AABHO IIPH-
3HAHO, YTO MEPErpysKH, CTPecC MOBBIIAIOT PHCK CYHIIUAOB, U
aBTOPBI [IPaBHABHO OTMEYAIOT HEOOXOAMMOCTD PellleH s ITUX
33Aa4 B PaMKaX CAaHHAA30Pa AASL KOHTPOAS BPEAHBIX GaKTOPOB

comparative advantage over other federal agencies, academia,
and the private sector (i.e., employee safety and well-being
as opposed to technology and robot manufacturing). When
possible, NIOSH requests that commentators provide data
and quotes from relevant studies;

« NIOSH is also looking for recommendations on key
scientific articles related to occupational safety and health and
robotics that we should continue to follow in our research.

General assessment of the prospects for the work of
the CORR Center. In general, this work is long overdue
due to the rapid development of robots of different types.
The main goal of the CORR Center is to improve the meth-
odology of risk assessment in labor protection in the condi-
tions of rapid replacement of machines and mechanisms by
robots based on digitization and artificial intelligence. The
center plans to solve the problems of ensuring the develop-
ment of safe IR in both classical aspects and new specific
ones that require special approaches and developments of
logical-mathematical, organizational, etc. It is particularly
gratifying to include aspects of prevention of psychophysi-
ological loads in the work plan; it has long been recognized
that overload and stress increase the risk of suicide, and the
authors correctly note the need to solve these problems with-
in the framework of sanitary supervision to control harmful
factors (noise, vibration, radiation, chemical emissions from
new materials and working fluids, nanoparticles, etc.). This
also includes considering the needs of employees of vulner-
able groups (pregnant and nursing women, disabled people,
chronically ill, etc.).

Information hygiene is a new area of occupational
health. In recent years, a number of countries have seen a
change in the structure of occupational diseases a shift in the
spectrum of occupational diseases and work — related diseas-
es (WRD -WHO term, 1985) from traditional ones: vibration
disease, hearing loss, overstrain of organs and systems (mainly
from physical exertion) to psychosocial and General somatic
diseases caused by them; the question of information-depen-
dent disorders is also raised, especially in adolescent workers ,
which requires participation in the periodic medical examina-
tion along with specialist doctors of new directions: medical
psychologists, etc.

Technological changes also required new ideas; based on
the methodology for assessing occupational health risks, tak-
ing into account the Azilomar principles of robotics, a num-
ber of domestic publications appeared with new terminology
and ideas, as well as methods, including computer programs
to facilitate the operator’s work.

Given the significant role of the interface ‘a priori) the state
and evolution of the quality of graphical interfaces is studied.
Special attention is paid to the psychology of design, since
complex machines must have simple solutions. We considered
the role of standardization to reduce human operator errors,
since the role of gross operator errors in management is well
known. The analysis of the role of the human factor leads us
to think whether we are solving the problem correctly. Some
authors identify interfaces as new risk factors. For about 20
years the question of the danger of information overload has
been raised.

Russian doctor A. Nikitin wrote in 1847 that “every im-
provement in the arts and industry was purchased at the price
of bodily health’, so it is important to pay attention to the sim-
plification of the operator’s work, reducing the nervous and
emotional loads, including questions of robot ethics.

There are medical contraindications to working with
robots; a special problem is workers of vulnerable groups:
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(uryma, BU6pariiy, H3AydeHUH, XMMHYECKHIX BbIACACHHIT OT HO-
BbIX MAaTePHAAOB M PaboumX xXuAKocTelt, Hanodacrur). Cropa
’Ke OTHOCSITCSI BOIIPOCHI y4eTa IOTpeOHOCTe! pPAGOTHUKOB Ysi3-
BUMbIX rpyTiT (6epeMeHHbIX U KOPMSIIHX KeHIIH, HHBAAMAOB,
XPOHUYECKU GOABHBIX).

HNudopmannoHHad rurneHa — HOBOe HallpaBAeHHe
MeAHITHHBI TPYyAQ. B mocaesHMe TOABL B PsIA€ CTPaH OTMeYa-
eTcs u3MeHeHHe CTPYKTypbl podsaboseBaemoctu [S] caur
crexTpa mpod3aboreBaHuUil 1 GOAe3HEN, CBSI3AHHBIX C pabOTOM
(BCP — tepmun BO3, 1985) or TPaAULIMOHHbIX: BUOPALIMOH-
Hast 0OA€3HB, TYTOYXOCTb, lepeHaIpsDKe e OPraHOB U CHCTEM
(B ocHOBHOM, OT dU3HYECKHX HArpy30K) [6] K McuxOCoHaAD-
HbIM ¥ BBI3bIBAEMbIM UMH OOI€COMATUYECKAM; CTABUTCS TaK-
e BOIPOC 00 HHPOPMALIMOHHO-3aBUCHMbIX PacCTPOMCTBAX,
0cO6eHHO y MOAPOCTKOB-paboTHuKOB [7-10], uto Tpebyer
ydactus B IIMO Hapsay ¢ BpadaMu-CIelJHaAMCTaMH Bpadeil
HOBBIX HAIIPaBAEHHI: MEAHITMHCKHX IICHXOAOTOB H T. IL

TexHOAOIMYECKHE ITEPEMEHDI TOTPeOOBAAY M HOBBIX HAEH;
Ha OCHOBE METOAOAOTHH OLIeHKH IIPO¢$eCCHOHAABHBIX PHCKOB
AASL 3A0POBDS [7] ¢ yaeToM A3HAOMApCKUX NPHHLKIIOB PO-
0O3TUKH IOSBHACS PsiA OTeYeCTBEHHBIX [Ty OAUKAIIUI C HOBOM
TepMuUHOAOTHeN 1 npesmu [11,12], a Takke MeTopaMH, BKAIO-
4asi KOMIIBIOTEPHbIE [IPOTPaMMBI AASL OOAETYEHHS TPYAQ OIle-
paropa [13, 14].

YauTbIBas 3HaYNTEAbHYIO POAb HHTepdetica [15] a priori’,
H3y4eHO COCTOSTHHE M 3BOAIOLHS KauecTBa rpadHuecKux HH-
tepdeiicos [17,18]. Ocoboe BHUMaHME YAEACHO ICHXOAOTHH
poeKTHpoBaHKs [ 19], T. K. CAOXKHbIE MAIIMHBI AOAKHBI IMETb
npocrtsie pemenus [ 20]. YaUTBIBAAU POAb CTAHAQPTU3ALMK AASL
CHWXKeHUs omuOOK YeroBeka-oneparopa [ 19], Tak kak xopo-
LII0 M3BECTHA POAb IPYOBIX OLIMOOK ONEPATOpa B yIPaBACHHH
[20-21]; anaan3 poau 4eAOBedeckoro GakTopa MPHBOAUT K
MBICAH, IPABHABHO AW pemarcs mpobaema [22]. Hexkoropsie
aBTOPDI BBHIACASIIOT MHTEPerichl Kak HOBble GaKTOPHI prcKa
[23]. Oxoao 20 aer cTaBuTCs BOpOC 06 OMACHOCTH UHPOP-
MAITMOHHBIX TIePerpy30K

Pycckwuit Bpad A. Huxurus emre B 1847 r. mucas, 9To <Kax-
AO€ YCOBepIIeHCTBOBAHHUE B UCKYCCTBAX M IPOMBIIIAEHHOCTH
OBIAO KYTIAEHO L}eHOI TEAECHOTO 3A0pPOBbsi>» [24], moatomy
B)KHO 00OpalaTh BHIMAHHE HA 0OAETYeHIe TPYAQ OIIEpPaTopa,
CHWKeHHe HEPBHO-OMOLMOHAABHBIX HArpy3oK [25], Bkarouas
BOIIPOCHI 9THKH poboTos [18,28-30].

VIMeroTcst MeAMIIMHCKYE IPOTUBOIIOKA3AHMSA K paboTaM ¢
po6oramu [31]; oco60it mpo6aeMoit ABASOTCS PabOTHUKY Ys13-
BUMbIX I'PYIII: HeCOBEPIIEHHOAETHHE, GepeMeHHbIe H KOpMSILIye
xeHmuHsl [32]. CraBuTcs BOIPOC O TMIMEHMdecKoi 0e30mac-
HOCTH JKM3HEAESTeABHOCTH AeTe B IUPPOBOIL cpeae [33].

B unrepaxTHBHOM crnpaBoyHMK «IIpodeccunonasbHbIH
puck>» (http://medtrud.com) Bxarouens pasaeast 3.3 «Un-
$opManMOHHbIe HArPY3KK U MHHOBAIIMOHHBIA TPyAd>» (I/IH—
(DO) u 3.4 «Pacyer nHAEKCA AAAOCTATUYECKON HATPY3KH OT
xponuyeckux crpeccos>» (MAH). D1i MakeTHbie POrpamMmb
HPOXOAST UCIIBITAHHUSL.

Heo06x0AMMBI CTAHAAPTHI TEPMUHOAOTHH, BKAA AOAXKHBI
saectu MCO, MOK, O6bepnnennsiii komurer BO3/MOT no
MeaunuHe TpyAa. Texumdeckuit komurer Poccranpapra PT-
194 «Kubep-pusuueckue cucrembi> (http://webportalsrv.
gost.ru/) yre IOATOTOBHA TIePBbIit CAOBapb IO HHTEPHETY Be-
meit (Internet of Things, IoT) — Craupapt NB-Fi co cpoxom
BBeAeHHs 1 ampeas atoro ropa. Bee ato cBHpeTeAbCTBYeT 00
aKTYaABHOCTH 3TOTO HAIIPABAEHMS U €T0 CTPEMHUTEABHOM Pas-
suTHH. CaepyeT coraacutbes ¢ pAekaapanuest OCAEM [28] o
11eAeCO00PasHOCTH 00beAUHEHNUS YCHAHIL [I0 COXPAHEHHs U
YKPEIIACHHIO 3A0POBbsI KAK Ha pabOYeM MecTe, TaK U B OKpY-
XKAIOLIEN CpeAe.

Original articles

minors, pregnant and nursing women. The question of hy-
gienic safety of children’s life in the digital environment
is raised.

In the online directory “Professional risk” (http://
medtrud.com) included sections 3.3 “Information loads and
innovative labor” and 3.4 “Calculation of the allostatic load
index from chronic stress”. These mock programs are being
tested.

Terminology standards are needed, and ISO, IEC, and the
WHO/ILO joint Committee on occupational health should
contribute. Technical Committee of Rosstandart RT-194
“Cyber-physical systems” (http://webportalsrv. gost.ru/)
has already prepared the first dictionary on the Internet of
things — the NB-Fi Standard with a date of introduction on
April 1, this year. All this testifies to the relevance of this direc-
tion and its rapid development. In General, we should agree
with the OCAEM Declaration on the feasibility of combining
efforts to preserve and promote health both in the workplace
and in the environment.
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IToanmopduamsr renos pepmenrton penapanun AHK n nokasaresn HecTabHABHOCTH reHOMa y
PabOYHX yTOABHBIX MIAXT
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Baeaenne. YroabHas POMBIIAGHHOCTD — OAHA U3 OCHOBHBIX Cep 9KOHOMHKM MHOTHX CTpaH Mupa. OpHAKO AQHHAS chepa pes-
TEABHOCTH IPEACTABASIET OTACHOCTD AASL OKPYIKAIOIIe CPeAbI M 3A0pOBbsi deAoBeka. ITockoapky KemepoBckast 06AacTb siBAsIeTCST
PErHOHOM C Pa3BUTON IIPOMBIIIACHHOCTBIO, IPOOAEMA [IOAAEPIKAHNS TeHETUECKOTO FOMe0CTa3a SBASeTCS aKTyaAbHOM. TopHOpa-
00ure MOABEPIAIOTCS BO3ACHCTBHIO PABAMHBIX BPEAHBIX (AKTOPOB, KOTOpPbIE MOT'YT BBICTYIIATh B KAYeCTBE FeHOTOKCUKAHTOB U
TeM CaMBIM BBI3BIBATb pa3AndHble mospexaenus AHK.

IleAp MccAepAOBaHHSA — H3Y4YeHHe aCCOIHMAIME TOAUMOPHBIX BapuaHToB reHoBs perapanuu AHK ¢ xpomocomHuo# Hecra-
OHMABHOCTBIO Y PAOOTHHKOB YTAAOOBIBAIONIEH TP OMbILIACHHOCTHL.

Martepnaast 1 MeTOABL IIpoBeAeH MOACKYASPHO-TEHETHYECKUH aHAAU3 TOAUMOPQHBIX BapHAHTOB I'eHOB PEePMEHTOB pe-
napauu AHK (XPD (rs13181), XPG (rs17655), XRCC2 (rs3218536), XRCC3 (rs861536), XRCC4 (rs2075685), XRCC4
(rs1805377)), 1 BbIOAHEH LUTOTEHETHYECKHIT AHAAU3 XPOMOCOMHBIX abeppariuil B AuMponuTax kposu y 307 paboTHUKOB
yroabubix maxt Kys6acca i 338 xureaeit Kemeposckoit 06AacTH, He pabOTAIOMUX HA IIPOMBIIIACHHBIX IPEATIPHATHAX.
Pe3yabTaThl. YCTaHOBAGHO, YTO YacTOTa abeppariiii XxpoMocoM B rpymne maxrepos (4,01£0,14) 6blaa 3HAYMMO Bblile, YeM B
IpyIIie AUL, He paboTaBIIMX Ha pousBoacTse ( 1,67+0,06, p<0,0000005). BoisasaeHb! BApHAHTHL [EHOB, ACCOLMUPOBAHHbIE C HAH-
60Aee BLICOKMM ypOBHEM XpOMOCOMHbIX TOBpexAeHuit y maxrepos: XPD (rs13181), XRCC3 (rs861536), XRCC4 (rs207568S).
BbIBOABL Y2046H0e npou3sodcmeo okasvisaem HeeamusHoe 8030eiicmaue Ha 2eHOM PaBoHUX t cHOCOOHO NPUBECHIU K GOPMUPOBAHILIO
YUmozeHemueckux Hapyuienuil, 4mo onpedessiem Heo6x00uUMOCMb paspabomxu mep KomMnekcHoii npoduraxmuxu 3aboresanuil,
06ycAosaentbix Hakonaenuesm nospexcdenuii AHK. Pesyromamul uccaedosanus no3gorsm pacuiupums umeroujuecs npedcmagenus
0 Popmuposanuu uHOUBUIYAALHOT HYBCIMBUMEALHOCIU 2EHEMUHMECK020 ANNAPAMA HeAOBEKA K B030€TiCINBUI0 2eHOMOKCUHECKUX
Paxmopos, a maxce chopmyrsuposams pexomendayuu oA padomHukos yzaedobviearnjezo npoussodCmea 6 cOOMBEMCMBULL C UX
2eHemuecKUMY Xapakmepucmukamu.

Kaxouesbie cA0OBa: waxmepui; xpomocomuvie abeppayuu; 2envi pepmenmos penapayuu AHK
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Anastasiya V. Ryzhkova', Varvara 1. Minina', Anastasiya O. Sokolova?, Marina L. Bakanova', Ruslan A. Titov', Anna A. Timofeeva'

Polymorphisms of genes of DNA repair enzymes and indicators of genome instability in coal
mine workers

"The Federal Research Center of Coal and Coal Chemistry of Siberian Branch of the Russian Academy of Sciences, 18, Sovetsky Ave.,
Kemerovo, Russia, 650099;
*Kemerovo state University, 6, Krasnaya str., Kemerovo, Russia, 650000

Introduction. Coal industry is one of the main economy sectors of many countries. However, it poses a danger to the
environment and human health. Since the Kemerovo region is a region with a developed industry, the problem of maintaining
genetic homeostasis is highly relevant. Miners are exposed to various harmful factors that can act as genotoxicants and cause
various DNA damage.

The aim of the study was to explore the associations of polymorphic variants of DNA repair genes with chromosomal
instability in coal mining workers.

Materials and methods. Polymorphic variants of genes of enzymes of reparation DNA (XPD (rs13181), XPG (rs176S5),
XRCC2 (rs3218536), XRCC3 (1s861536), XRCC4 (152075685 ), XRCC4 (rs1805377)) and chromosomal aberrations in blood
lymphocytes of 307 miners of coal mines in Kuzbass, 338 residents of the Kemerovo region who did not work in industrial
enterprises were analyzed.

Results. The frequency of chromosomal aberrations in the group of miners (4.01£0.14) was significantly higher than in
the group of individuals who did not work in production (1.67+0.06, p<0.0000005). We found that allelic variants in genes
XPD (rs13181), XRCC3 (rs861536), XRCC4 (rs207568S), are associated with the increased chromosomal damage in miners.
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Conclusions. Coal production has a negative impact on the genome of workers and can lead to the formation of cytogenetic disorders,
which determines the need to develop measures for the comprehensive prevention of diseases caused by the accumulation of DNA
damage. The results of the study will expand the existing understanding of the formation of the human genetic apparatus individual
sensitivity to the effects of genotoxic factors, as well as formulate recommendations for coal mining workers in accordance with their
genetic characteristics.
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Bpeaenne. YroAbHasl IPOMBIIIAEHHOCTb — OAHA M3 OC-
HOBHBIX C{ep 9KOHOMUKM MHOTUX CTpaH MHpa. B To >xe Bpems
Ha COBpEMEHHOM JTalle Pa3BUTHA AAHHAs cepa ACSITeABHOCTH
HPEACTaBASET HEMAAYIO OTIACHOCTD AASL OKPYXKAIONIEH CPEABI U
3A0poBbsi deaoBexa. ITockoapky KemepoBckast 06aacTs siBasteTCs
PErHOHOM C Pa3BUTOM IPOMBIIIACHHOCTBIO, IIPOOAEMA LIOAAEP-
JKaHMS FeHeTHYECKOTO FOMEeOCTa3a SBASETCS aKTYaAbHOM, Tak
KaK IIOCTOSIHCTBO T@HETHIECKOTO MaTepHaAa ABASETCS OCHOBOH
CyILleCTBOBAHISI AODOTO OPraHH3Ma.

V3BecTHO, 4TO rOPHOpPabOUMe IIOABEPTAIOTCS PA3AHYHBIM
BPEAHBIM BOSACHCTBUSM: PAAHAINIA, KOHTAKT C YTOABHO-TIOPOA-
HOJL IIBIABIO, M3MeHEHHe Ta30BOr0 COCTaBa BO3AyXa (CHIDKeHHe
COAEPKAHIS KMCAOPOAQ, YBEAUIEHHE KOHIJEHTPAITUH YTACKHCAO-
IO Ta3a, OCTYTIACHHE B aTMOCepy aXThl METaHa, OKCHAQ yTAC-
POAR, CEPOBOAOPOAR, CEPHHICTOTO I'a3a, OKCHAOB a30Ta, B3PBIBHBIX
rasoBu T A.) [1].

Bce BrhlmenepeuncaeHHble HeOAAroMpHUsTHbIE PAKTOPHL
MOT'YT BBICTYIIATh B Ka4eCTBE TeHOTOKCHKAHTOB M TeéM CaMbIM
BBI3bIBaTh pasamyHble mopexxaeHns AHK. B Hacrosmee Bpe-
M CYIIeCTBYIOT METOABI OII€HKH MYyTareHHOH JyBCTBHTEAD-
HOCTH ¥ OOHApY)KeHHUs U3MEHEeHHUI B reHOMe, IIPOUCXOASIIUX
TI0A BO3AEHCTBHEM MyTareHHbIX areHTos [2]. OAHMM U3 Hau-
OoAee MIMPOKO IPHMEHSEMbIX METOAOB OLIEHKH BO3AEHCTBI
$aKTOpPOB OKpY’KAIOmeH CPeAbl Ha TeHOM YeAOBeKa SIBASETCS
MHKPOCKOIIMYEeCKHIT aHAAM3 abeppariuit XpOMOCoM B MeTaas-
HBIX KAETKAX KYABTHBUPYEMBIX AUMQOIUTOB, YTO II03BOASET
OIIeHUBATh KPYIHbIe cTpyKTypHble Hapymenus AHK, npu-
BOASIIIIME K AUCOAAQHCY GOABIIOTO YHCAA KOIMI MHOXECTBA
reHoB. XpOMOCOMHbIEe abeppariuy MOIYT PUBECTH K Paspy-
IIEHUIO TeHOB, H3MEHEHHIO SKCIPECCHU OHKOTeHOB M 'eHOB
cympeccopos omyxoaeit [3].

PeaAn3anus maToAOTHYeCKHX ITPOIIECCOB HA MOACKYASPHO-
reHeTHYECKOM YPOBHE Y AHII, IIOABEPKEHHBIX BHICOKOH KaHITe-
POTEHHOH HarpysKe, OIPeACASeTCS MeXaHU3MaMH KAETOYHOM
3aIUTHI, AaKTHBHUPYIONIeH reHOTOKCHYeCKHe BemecTBa U
BOCCTaHABAMBAIOIIEH [[eAOCTHOCTh TeHETHYECKOTO MaTepHa-
Aa. ®epments penapanun AHK sasioTcs BaxHEHIIIM KOM-

XapakrepHCTHKA 00CA€AOBAHHDIX IPYIII
Characteristics of the surveyed groups

IIOHEHTOM CHCTEeMBI [IOAACPIKAHMSA TeHOMHOM CTA0HABHOCTH,
ofecreyrBaOIUMH OaAHC MEXAY TTOBPEXACHISAMY IeHOMa
TIOA A€FICTBHEM MyTareHOB U er0 BOCCTAHOBAeHHeEM [4].

ITeab MccAeAOBaHHSA — M3YYeHHE ACCOLHMALUM [OAU-
Mop¢HBIX BapuaHTOB reHos penapanuu AHK ¢ xpomocom-
HOM HeCTaOMABHOCTBIO Yy PabOTHUKOB yraepoObIBatomeit
IIPOMBIIIACHHOCTH.

MarepnaAst 1 METOABL B mporpamMmy nccaep0BaHUST ObIAK
BKAfOueHbI 307 maxrepos, paboTaromux Ha maxrax Kemepos-
ckoro u Aenmrck-KysHerikoro paitornos Kemeposckoit obaacTu
6e3 mpodecCcHOHAABHO 0OYCAOBACHHBIX IATOAOTHI. B rpymmy
KOHTpOAs BomAM 338 ueaoBek crapure 40 AeT, He paboOTarOMMX
Ha [POMBIIIACHHBIX IPEATIPHSTILIX H SIBASIOIIIXCS] AOHOPAMH 00-
AACTHOH CTAHIJUH [IePEAMBAHIA KPOBU. YUacTHe B HICCACAOBAHHUK
IIPOBOAHMAOCH Ha AOOPOBOABHOM OCHOBE, BCE YYACTHHKH OBIAU
IPOMHPOPMUPOBAHBI O IIEASX, METOAAX H PE3YABTATaX PAOOTHL
Bce 06caepOBaHHbIE 3AIIOAHSAM AHKETDI, IIOATIMCHIBAAY $OPMY
HHPOPMIPOBAHHOTO COrAACHsL. XapaKTePUCTUKA 0OCACAOBAHHDIX
TPYIII IIpeACTaBAeHa B Tabame 1.

CpeaHuit cTaxx paboTHI HA yTOABHOM IIPOH3BOACTBE ¥ 00-
CAEAOBAHHBIX IAXTepoB cocTaBua 21,2+0,52 aeT. Aasi BbITIOA-
HEHIS HICCAGAOBAHHIT y BCeX 00CACAOBAHHBIX AOHODPOB B acell-
THYECKUX YCAOBHSIX ObIAa 3a6paHa BeHO3HAsI KPOBb B CUCTEMBI
«BaxkyTetinep> ¢ Li — remapunom u ¢ OATA.

IToaroToBKa IIpernapaToB XpOMOCOM M Y4eT XPOMOCOMHBIX
abepparuit (XA) IPOBOAMAACH B COOTBETCTBHH ¢ TpeGOBaHH-
simu, ormcanHbMu paree [S]. Yaer XA ocymecTBAsiacA Ha 3a-
mr$pOBAHHBIX IIPeIapaTax.

Bripeaerne AHK npoBepeHO 13 nepudeprdeckoil KpOBH ¢
IIOMOIIBI0 METOAA (EHOA-XAOPOPOPMHOI SKCTPAKITHH.

Tunuposasue aokycos XRCC2 (rs3218536) u XRCC3
(rs861539) nposopnaoch MetopoM real-time ITLIP ¢ ucmoan-
30BaHHEM TeXHOAOTHH KOHKypupyomux TagMan-30HA0B 1
nabopos peaxtnsos Cu6 AHK (OO0 «Cu6AHK >, r. Hoso-
cubupck). Kaxaprit o6paser; aMIARGHIMPOBAACS C UCIOAD-
30BaHMEM IIapbl CHeLHPUISCKUX IPaiMEPOB U ABYX 30HAOB,
HeCyIUX «racuteAb> Ha 3-konue (BHQ) u ¢payopecnenTHbrit

Tab6auna 1 / Table 1

Bri6opka IMaxrepst (n=307) Tpynna korrpoas (n=338)
Uncao | % Uncro %
Boapacr, aet (MeanSt. err) 48,6+ 0,51 49,9+0,32
Mysxann 303 98,6 315 93,2
JKenmua 4 1,4 23 6,8
Kypsimue 146 47,5 141 41,7
Hexypsmue 161 52,5 197 58,3
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kpacureab (FAM 1 R6G) Ha S-KkoHnje. AHAAM3 TOAMMOPHBIX
BapuanTos renos XPG (rs17655), XPD (rs13181), XRCC4
(rs2075685), XRCC4 (rs1805377) npoBeaeH METOAOM aAAEAD-
creuduaeckoit ITLIP ¢ ncoap3oBaHreM HaGOPOB PeaKTHBOB

KoAnuecTrBeHHBIE XapaKTepHCTHKH XPOMOCOMHBIX HapyIIeHH
Quantitative characteristics of chromosomal disorders

«SNP-skcnpecc>» (HII® «Aurex», r. Mocksa). AHaAus mpo-
AYKTOB IIOAMMEPA3HO¥ PeaKIjuK IIOBOAMAU Pa3AeACHHEM IeAb-
aAexTpOQOpesa ¢ mocAeayIolmell BU3yaAusarueil pparMeHToB
AHK B yapTpaduoseToBom cBere.

Tabaura 2 / Table 2

Tloxazarean, % Ilaxreps1 (n=307) Konrpoas (n=338)
Me | Min-Max Mean = St. err Me | Min-Max Mean = St. err
AeppanTHbie MeTaash! 40 | 0-125 4,01+0,14* 15 | 075 1,67+0,06
Ab6epparpit Ha 100 kaeToK 4,0 0-13,5 4,19+0,14* 1,5 0-7,5 1,72+0,07
XpoMaruaHble GpparMeHThI 2,0 0-12,0 2,45+0,12* 1,0 0-5,5 1,19+0,05
XpomarrpHble 0OMeHsI 0 0-1,0 0,05£0,01*** 0 0-1,0 0,020,005
Abeppariyr XpOMaTHAHOTO TUIIA 2,0 0-12,0 2,51+0,12* 1,0 0-5,5 1,20+0,05
ITapHsle pparMeHTH! 1,0 0-5,0 1,09+0,05* 0 0-3,5 0,34+0,03
VLIEHTPHKI € pparMeHTamm 0 0-15 0,06£0,01*** 0 0-0,5 0,020,005
AvuieHTprKu 6e3 pparMeHTOB 0 0-3,0 0,18+0,02* 0 0-1,0 0,03+0,006
KoabrieBble XpoMocoMsl 0 0-4,0 0,15+0,02%** 0 0-1,0 0,05+0,01
ATHIMHbIE MOHOLIEHTPHKH 0 0-3,0 0,21+0,02** 0 0-2,0 0,07+0,01
Abepparjy XxpOMOCOMHOIO TUIA 1,5 0-8,0 1,67+0,08* 0,5 0-6,5 0,80£0,29

IMpumedanms. 3paech u panee: Me — mepnana, Mean + St. err cpepHee 3HaueHHe + craHAQpTHas ommbka. OTAMYAETCS OT AHAAOTHY-
HOTO IIOKA3aTeAsl B IPyIIIe KOHTpoAs mpu * — p<0,0000005; ** — p<0,00000S; *** — p<0,00005.
Notes: Here and further: Me — median, Mean = St. err average value * standard error. Differs from the same indicator in the control group when
* — p<0.0000005; ** — p<0.000005; *** — p<0.00005.

Tabauna 3 / Table 3

PacnipeaeAeHne H3ydeHHbIX HOANMOP$HBIX A0KycoB reHoB penapanuu AHK y maxTepos u B rpynme KOHTPOAS
Distribution of the studied polymorphic loci of DNA repair genes in miners and in the control group

AOKYCDI M FeHOTHIBI I‘e};:l::: " IMaxtepsr (n=307) Kontpoas (n=338) ¢ | p(df)

XPD TI/TG/GG 142(46,2)/129(42,0)/ 36(11,8) | 146(43,2)/156(46,2)/36(10,6) | 0,14 | 0,70

rs13181 T/G 413(67,3)/201(32,7) 448(66,3)/228(33,7) 0,14 | 0,70

T>G pHWE 0,44 0,63

XPG GG/GC/CC 127(41,4)/149(48,5)/31(10,1) | 165(48,8)/140(41,4)/33(9,8) |2,28| 0,13

1517655 G/C 403(65,6)/211(34,4) 470(69,5)/206(30,5) 223 0,13

G>C pE 0,20 0,70

XRCC2 GG/GA/AA 277(90,2)/29(9,4)/1(0,4) 303(89,6)/33(9,7)/ 0,11| 0,73

153218536 2(0,7)

G>A G/A 583(95,5)/31(4,5) 639(94,5)/37(5,5) 012 | 0,73
ptvE 0,55 0,26

XRCC3 CC/CT/TT 118(38,4)/149(48,5)/40(13,1) | 141(41,7)/159(47,0)/38(11,3) | 0,93 | 0,33

1s861536 C/T 385(62,7)/229(37,3) 441(65,2)/235(34,8) 0,90 | 0,34

C>T pHWE 0}54 0}55

XRCC4 GG/GT/1T 128(41,7)/141(45,9)/ 125(37,0)/155(45,9)/58(17,1) | 3,01 | 0,08

152075685 38(12,4)

G>T G/T 397(64,7)/217(35,3) 405(59,9)/271(40,1) 3,08 | 0,08
p™e 1,0 0,42

XRCC4 GG/GA/AA 209(68,1)/94(30,6)/ 223(66,0)/101(29,9)/14(4,1) | 1,37 | 0,24

rs1805377 4(1,3)

G>A G/A 512(83,4)/102(16,6) 547(80,9)/129(19,1) 1,34 | 025
pvE 0,09 0,59

HPI/IMC‘{aHI/Iﬂ: 3A8Cb " AaAee: XZ_ KPI/ITEPI/Iﬁ X2 C HOHPaBKOfI I/IeTca; p — 3HAYMMOCTD paSAI/I‘II/Iﬁ YaCTOThI BCTPEYAEMOCTH

TE€HOTHIIA B I'PYIIIAX, P *

(Exacttest for Hardy-Weinberg equilibrium).
Notes: Here and further: x>-Yates-corrected criterion x* p-significance of differences in the frequency of genotype occurrence in

HWE *

groups, p
for Hardy-Weinberg equilibrium).
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— 3HAYUMOCTb OTAUYUM pacnpeA€A€HU YACTOT I'€HOTHUIIOB OT PABHOBECHA XapAH-BaﬂHGepra

— significance of differences in the distribution of genotype frequencies from the hardy-Weinberg equilibrium (Exacttest



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (1)

Crarucriieckast 06paboTKa AAHHBIX IIPOBEACHA C HCITOAD-
30BaHHeM IporpaMMmbl « Statistica 8.0>. Aas aHaam3a Koanye-
CTBEHHBIX IJUTOTeHETHYECKHUX II0Ka3aTeAeH PacCYHTHIBAAKCD
MeAHMaHbl, Pa3MaxH, CPEAHHEe BEAMYMHE], CTAHAAPTHbIE OTKAO-
HeHHsI, CTaHAApTHBIe ommbki. [TpoBepka cooTBeTCTBHS pac-
IpeAeAeHHs KOAMYeCTBEHHBIX II0Ka3aTeAell 3aKOHY HOPMaAb-
HOTO pacIpeAeAeHH s IPOBeAeHa C HCIIOAb30BAHHEM KPHTepPHs
Koamoroposa-Cmuprosa. CpaBHeHHE TPYIII IPOBOAHAOCH C
IIOMOIIBIO HemapaMeTpuieckux kpurepues: Mann-Whitney
U Test (AAﬂ HAPHBIX cpaBHeHI/Iﬁ). O1eHKa 4acTOTHI peAKO-
rO aAAeAs, COOTBETCTBHE PAaCIpeAeAeH s YacTOT TeHOTUIIOB
pasHoBecuto Xapan — Baits6epra ()?), crarncrudeckas sHa-
9HMOCTD PA3AMYHI MEXAY IPYIIIAMH II0 YaCTOTAM aAAeAei 1
TeHOTHUIIOB AASI TECTA )y HA TOMOTEHHOCTD BBIOOPOK U 3HAYeHHEe
P-value mpOBOAMAKCH C IIOMOIIBIO AOCTYIIHOTO OHAAQNH-pe-
cypca: http://ihg. gsf.de/cgi-bin/hw/hwal.pl; crarucTuaecku
3HAYMMBIMM CYMTAAH pasauyus mpu p<0,0S.

Pesyasrarpr. Ha eppoM arame nccaep0BaHuS OBIAO IIPO-
BEAGHO CpaBHEHHE YPOBHS IUTOTeHeTHIeCKUX TIOBPEXACHHUI
¥ pabOTHHKOB, 3aHATHIX Ha [IPOM3BOACTBE I AUI} KOHTPOABHO
TPYIIIIbl, He MOABEPTAIONIUXCS BO3ACHCTBUIO ITPOMBIIIACHHBIX
TeHOTOKCHKAHTOB (Taba. 2).

HssecTHo, 4TO Ha popMUpPOBAHUE IUTOT€HETHIECKUX Ha-
PYIIeHHI MOT'YT OKa3bIBaTh CYIeCTBEHHOE BAUSHHUE TaKHe I0-
Ka3aTeAl, KaK II0A, BO3PACT K CTaTyC KypeHus [6]. B nccaeay-
eMbIX BbIOOPKAX He OBIAO BBISIBACHO CYIeCTBEHHOTO BAMSHIUS
BO3pacTa H MOAA HA MPOIeCChl XPOMOCOMHOTO MyTareHe3a.
OaHako OBIAO BBIIBAEHO CTATHCTUYECKU 3HAYUMOE HErATUBHOE
BAMSHHE KYPEeHUS Y AUL| KOHTPOABHOIM Ipymmsl Ilosbimenue
YPOBHS IIUTOT€HeTHIEKUX IIOBPEXXACHHUI AOCTUTAAOCD 33 CYeT

Original articles

TaKUX IIOKa3aTeAel, Kak XpOMAaTHAHbIE 0OMeHbI (p=0,0003),
abeppauun xpomaruaHoro Tuma (p=0,04) u KoAbLEBbIe XPO-
mocomst (p=0,05).

Ha caepyromeM arame nccaepoBaHUS ObIAQ IIPOAHAAUSH-
POBaHa YaCTOTa PacIpeAeAeHUS TeHOTUIIOB FeHOB perapaliiy
AHK (Taba. 3). AHaAu3 pacnpepeAeHUs 4acTOT TeHOTHIIOB
U asseAedl H3ydaeMbIX HOAMMOPPHBIX AOKYCOB ITOKA3aA CO-
orBeTcTBHEe XapAu-BaiiHOepry kak B 9KCIIepUMEHTaAbHON
TpYyIIe, TaK M Y AUI KOHTPOABHOM I'PYIIIB], He 3aHATHIX Ha
IPOM3BOACTBE.

AOCTOBepHBIX pa3sAMYHI IIPU CPABHEHHHU YACTOT aAAeAeH
Y T€HOTHIIOB MCCAAOBAHHBIX IIOAUMOPHBIX AOKYCOB MEXKAY
IAXTepPaMU ¥ KOHTPOABHOM IPYIIION BIIBACHO He OBIAO.

Aaaee ObIA IPOBeAEH AHAAU3 YACTOT BCTPEYAEMOCTH XPO-
MOCOMHBIX TIOBPEXACHHH B 3aBHCHMOCTH OT ITOAMMOPQHBIX
BapuanTos rexos perapauun AHK (taba. 4).

AHaAM3 TOBPEXAAEMOCTH XPOMOCOM C Y4ETOM Pa3AUd-
HBIX TeHOTHUIIOB U3YYaeMbIX AOKYCOB IIO3BOAMA BBIABHUTD CY-
IecTBeHHbIe OTAMYMS MexAy reHotunamu XPD GG u TT
(5,19+0,38 nporus 3,90+0,20; p=0,006) u XPD GG u TG
(5,19£0,38 nporus 3,71+0,20; p=0,0006), a TAKKe MEXXAY Te-
norunamu GT u GG (4,160,26 nporus 3,87+0,16; p=0,003)
Bapuanta G-652T (rs2075685) rena XRCC4.

Ilpu usydeHnM accOIMAIME Pa3AUIHBIX BAPHAHTOB TeHOB
penaparuun AHK ¢ popmupoBannem oTpeAbHBIX THIIOB XA
GBIAH TIOAYUeHBI CAeAyIOIIHe pesyAbTaThl (puc. 1-4).

CrarucTidecKy 3HaYUMBble OTAMYHS OBIAY BBIIBACHBI MEXAY
renorunamu TT u GG (1,6610,11% vs 2,32£0,25%; p=0,01) u
resotumamu TG u GG (1,5120,11% vs 2,32+0,25%; p=0,001)
reda XPD aas moxasaTeast abeppariui XpOMOCOMHOTIO THIIA.

Tabauua 4 / Table 4
qaCTOTa XPOMOCOMHI)IX a6eppa1mﬁ y HHAHNBHAOB C PaSAl/I‘IHbIMH TEHOTHUIIAaMHA H3y‘lathIX HOAHMOP(I)HI)IX AOKyCOB re-
HOB permapanun AHK
Frequency of chromosomal aberrations in individuals with different genotypes of the studied polymorphic loci of DNA repair
genes

J P— Iaxrepst (n=307) Kontpoan (n=338)
Me Min-Max Mean = St. err Me Min-Max Mean = St. err
XPD T 4,0 0-10,0 3,90+0,20* 1,5 0-7,5 1,6740,11
rs13181 TG 3,5 0-11,0 3,71+0,20%* LS 0-5,5 1,67+0,09
T>G GG 475 | 1,0-12,0 5,19+0,38 1,5 0-4,0 1,69+0,18
XPG GG 4,0 0,5-11,0 3,93+0,21 1,5 0-5,5 1,58+0,09
1517655 GC 4,0 0-12,5 4,040,20 1,5 0-7,5 1,79+0,11
G>C cC 4,0 0-9,0 3,96+,046 1,5 0-5,5 1,61+0,21
XRCC2 GG 4,0 0-12,5 3,93+0,15 1,5 0-7,5 1,67+0,07
1s3218536 GA 4,0 0-9,0 4,35+0,42 1,5 0-5,5 1,64+0,21
G>A AA 5,0 5,0 5,040 2,0 0-4,0 2,040
XRCC3 CcC 3,5 0-11,0 3,88+0,24 1,5 0-5,5 1,67+0,10
rs861536 CT 4,0 0-12,5 3,96+0,19 1,5 0-7,5 1,65+0,10
T T 4,25 0,5-9,0 4,26+0,33 1,5 0-4,5 1,75+0,20
XRCC4 GG 4,0 0-12,5 3,87+0,16 1,5 0-5,0 1,55+0,08
152075685 GT 4,0 0-11,0 4,160,26*** 1,5 0-7,5 1,73+0,12
G>T T 425 | 2,0-8,0 4,63£1,43" 1,84 0-4,5 1,8620,15
XRCC4 GG 4,0 0-10,0 4,22+0,18 1,5 0-7,5 1,74+0,09
151805377 GA 3,0 0-11,0 3,5240,21 L5 0-5,5 1,60+0,11
G>A AA 40 |05-12,5 4,54+0,48 1,5 0-3,5 1,50,25

Ipumeyanms. IIpu cpasrennu ¢ XPD GG B rpymnme maxrepos * — p=0,006; ** — p=0,0006. ITpu cpasrernnu ¢ XRCC4 GG B rpymme

maxrepos *** — p=0,003; **** — p=0,08.

Notes. When compared with XPD GG in the group of miners * — p=0.006; ** — p=0.0006. When compared with XRCC4 GG in the group of

miners *** — p=0.003; *** — p=0.0S.
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Puc. 1 Yacrora napHeIx ¢pparmMenToB u abeppamuit Xpo-
MOCOMHOIO THIIA Y IIAXTE€POB C Pa3AHYHbIMH reHOTHIIAMH
rena XPD (rs13181)

Fig. 1. Frequency of paired fragments and chromosomal aberrations
in miners with different genotypes of the XPD gene (rs13181)
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Puc. 3. Yacrora abeppanuit XxpOMOCOMHOTO THIIA Y IIAXTEPOB C
pasanaHbIMEA reHoTunamu rera XRCC3 (rs861536)

Fig. 3. Frequency of chromosomal aberrations in miners with different
genotypes of the XRCC3 gene (rs861536)

Takoke B rpymie maxTepoB OBIAM BBISBAEHBI OTAUYMS IO Ta-
KHUM IIOKa3aTeAsIM, KaK IapHble GpparMeHThl MeXKAY [€HOTHIIA-
mu XPD TT u XPD GG (1,11+0,08% vs 1,43+0,13%; p=0,02)
u XPD TG npotus XPD GG (0,97+0,08% vs 1,43+0,13%;
p=0,0004).

ITpu nccAepOBaHMM BAMSHUS PAa3AUYHBIX reHoTUNoB XPD
Ha YaCTOTY BCTPEYaeMOCTH IIUTOTeHeTHIeCKHX IIOBPEXACHUH
TaKoKe OBIAM BBIIBAEHBI OTAMYMS IIO TAKHM IIapaMeTpaM, KaK
xpoMaTupHble 00MeHbl Mexpy renorurnamu XPD TT u GG
(0,06+0,02% vs 0,03+0,02%; p=0,04) U AMILIEHTpUYeCKHe Xpo-
MOCOMSBI 6e3 (ParMeHTOB MEXAY CACAYIOLIUMU T€HOTHIIAMH:
XPD TT u TG (0,19+0,03% vs 0,15+0,04%; p=0,05); XPD
TG u GG (0,15+0,04% vs 0,26+0,06; p=0,04).

AHaAU3 IOKA3aA CTATUCTUYECKU 3HAYMMbIE OTAMYUS B Ya-
CTOTe BCTPeYaeMOCTH abepparyil XpOMOCOMHOTO THIIA MEXAY
resorumamu XRCC3 CC u TT (1,43+0,10% vs 1,99+0,21%;
p=0,03).

BrraBaeHo, uTo y HocuTeAelt BapuanTa rena XRCC4 TT
9aCTOTA KAETOK C abeppaunusiMy XpOMOCOMHOTO THUIIA ObIAd
CTaTHCTUYECKH 3HAYUMO BBINIE ITO CPABHEHHUIO C HOCHTEASIMU
GG (1,73£0,23% vs 1,59%0,12%; p=0,04).

O6cyxaenne. OueHka ypOBHSI XPOMOCOMHBIX IIOBPeXAe-
HHUII [I0KA33Aa YBeAUYEHHE YHCAA BCeX U3y4aeMbIX IIUTOT€HEeTH-
YeCKHX ITApaMeTPOB y LIAXTEPOB [0 CPABHEHHUIO C KOHTPOAbB-
HOU TPYIIIOHN. Taxum o6pa30M, HaCToslee NCCAEAOBAHHE
IIOATBEPXKAAET AQHHBIE O MyTareHHOM XapaKTepe BO3ACHCTBHUS
IIPOHM3BOACTBEHHBIX PaKTOPOB YroabHbIX maxt |7 ]. [Toayuen-
Hble Pe3yABTATHI COIIOCTABUMBI C AAHHBIMH, OITy OAMKOBAHHBIMI
paHee APYTHMH YYeHBIMH IIPU U3yYeHUH 3PPeKTOB BAUIHUSI
IIPOU3BOACTBEHHOM CPeABl YTOABHBIX IIAXT HA [IUTOTeHEeTH-
YeCKHUl CTaTyc pabOTHMKOB AAHHOTO THIIA IPOM3BOACTBA [ 8].

He 65140 0TMeueHO BAUSHII BO3PACTA, TIOAQ, CTATYCA Kype-
HUSI HA YPOBEHD [JUTOreHeTHIECKIX IIOBPEXXAEHHUI Y pAOOTHHKOB
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Puc. 2. YacToTa XpOMaTHAHBIX 0OMEHOB H AHIIEHTPHKOB 0e3
$parMenTOB y MaxXTepoOB C Pa3AMYHBIMHM F€HOTHIAMH IeHa
XPD (rs13181).

Fig. 2. Frequency of chromatid exchanges and dicentrics without
fragments in miners with different genotypes of the XPD gene
(rs13181).
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Puc. 4. Yacrora abeppanuit XxpOMOCOMHOTO THIIA Y IIAXTEPOB C
pasanaHbIMEA reHoTanamu reaa XRCC4 (rs2075685)

Fig. 4. Frequency of chromosomal aberrations in miners with different
genotypes of the XRCC4 gene (rs2075685)

LIAXT, YTO MOXKET CBHAETEAbCTBOBATD O HAAMYHH CBSI3U HAOAIO-
AaeMbIX 3¢ PeKTOB UMEHHO C BO3AEHCTBHEM IIPOH3BOACTBEHHBIX
FeHOTOKCHKAHTOB Ha Pa0OIX.

B AaHHOM HCCAeAOBAHHE OBIAO YCTAaHOBAEHO, 4TO poOp-
MHpPOBaHHe MOBBIIEHHOTO YPOBHS abeppariuii XpoMOCOM y
IIAXTePOB FAABHBIM 00PAa30M CBSI3aHO C FeHeTHYeCKHMH BapH-
anTamu: XPD rs13181 u XRCC4 rs207568S.

Ten XPD/ERCC2 aokaausoBaH B xpomocoMe 19¢32.2. u
KOAMpYeT pepMeHT XeAnKasy ¢ 5'>3’ KOHIIeBOH aKTHBHOCTHIO,
NPYHUMAET YYaCTHe B SKCIM3HOHHON peraparuy HyKACOTH-
AoB. B cocrase xommaexca TFIIH XPD packpyuuBaeT ABOii-
Hylo nenb AHK, AeAast AOCTYIIHBIM MOBpeXAEHHBIH Y4aCTOK
AAS 9HAOHYKAeas. 3amena Lys va Gln B 751 nosuuun (rs13181)
IPHUBOAUT K U3MEHEHUSIM KOHQUIypanuy OeAKa U BAKSIET Ha
€ro B3aMMOAEHCTBHE C XeAMKA3HBIM aKTHBATOpoM p44 [9].

I'en XRCC4 pacmoaoxeH Ha xpomocoMe 5q14.2. XRCC4
YJacTByeT B IIPOIlecce HETOMOAOTHYHOTO COeAMHEHHUS KOHIe-
BbIx yaacTkoB AHK B xommaekce ¢ AHK-aurasoi IV u AHK-
3aBUCHMOI1 MPOTeNHKNHA30. [IprcoeAnHssIch K 060UM KOH-
nam AHK na nocaeanewm srare V(D)] pexoMbuHaiuu, AAHHbIi
KOMIIAEKC BOCCTAaHABAUBAET AByXLeIOdedHsle paspsisbl [10].
Bapuantst XRCC4 (rs2075685) G>T u (rs1805377)G>A ax-
THBHO M3YYAIOTCS B CBSI3H C Pa3AMYHBIMU OHKOAOTHYECKUMH
32060AeBaHISIMIL

Ipu 06cAepOBaHMY PAOOTHUKOB IIAXT OBIAO YCTAHOBAEHO,
4TO GOpMUpPOBAHHE MOBBIIIEHHOTO YPOBHS OTACAbHBIX TH-
noB XA cBs13aHoO ¢ BapuaHTamu reHoB: XPD rs13181, XRCC3
rs861536, XRCC4 rs207568S.

W3 AQaHHBIX AUTEpPaTypHl U3BECTHO, YTO HOCHTEABCTBO
Gln-aaseas moanmoproro Bapuanta resa XPD rs13181 ac-
COLIMMPOBAHO ¢ Bo3pacTaHueM ypoBHs apaykroB AHK u pas-
poiBoB [11]. PesyabraTsl pa6oTsl rpymmsl yueHsix u3 Kuras,
IIPOBEACHHOM HAa MOAEAH in Vitro, OKa3aAUCh COIIOCTaBUMbI
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HOAyYeHHBIM pesyabraraM. OHHU IOKa3aAM, 4TO HAAMYME Ba-
puanTa Auxoro Tuma TT acconuHpoBaHO ¢ GoAee BHICOKOM
crocobrocTsio K penapanuu AHK mo cpasrennto ¢ GG npu
AeficTBuN GeH30 (algnnpena [12]. ITpoBeaeHHOe HCCAeAOBaHKE
IIOATBEPIKAAET U Pe3YABTATHI, IIOAYUYeHHble PaHee IPU HU3yde-
HuH accormanuii resos permapanuu AHK ¢ xpomocomuoit He-
CTAOUABHOCTBIO Ha MeHblelt Bbibopke [13].

beaox XRCC3, xopupyeMblii OAHOUMEHHBIM I'eHOM, AOKa-
AM30BaHHBIM Ha Xpomocome 14q32.3, npuHKMMaeT ydyacTue B
Tporiecce pemnapaiy, OCyjeCTBASEMbIM ITyTeM FOMOAOTHYHOM
peKOM6I/IHaLII/II/I. 3amena Thr Ha Met B 241 xopoHe IPUBOAMT K
HepeMel|eHHIO caiiTa GOCHOPHANPOBAHKA B AACHOSUHTPHIITO-
daHCBs3bIBAIOIEM AOMEHE, YTO MOKET HeCTH 3a COO0H H3Me-
HEHUe PeIlapaTUBHON QyHKLUH CHHTe3MpyeMoro beaka [14].

PanHue MccAepOBAHMS IOKA3BIBAIOT, YTO HOAUMOPQHBIH
BapuanT XRCC3 722 C>T oxa3piBaeT HENOCPEACTBEHHO®
BausHue Ha nospexpaesus AHK y Hocuresein MunOpHOro
aaseas [15].

B psiae nccaepoBaHMIT He OBIAO BBISBACHO BAMSHIS Bapu-
anta XRCC4 (rs2075685) G>T Hu Ha MOBbIMIEHUe YPOBHS
XPOMOCOMHBIX abeppauuil [16], Hi Ha pucK pasBUTHS paka
A€TKOIO B TaiBaHCKOM momyasiuun [ 17].OpHako uccaep0Ba-
Hue yueHbIX u3 KuTas moxasao, 4To AQHHBIA MOAUMOPU3M
MO3XeT UIPaTh POAb B BOCHPMMMYMBOCTH K PAKY IOAXKEAYAOU-
HBIH JKeAe3bl, IIPH 9TOM PHCKOBBIM BhICTymaeT reHorun 1T
[18]. B AAHHOM HCCA€AOBAHIIH [IOBBIIIEHHBII YPOBEHb 9ACTOTEL
KkaeToK ¢ XA mMmeaun auna ¢ regotunom GT p=0,003) ulT
(p=0,05) o cpasHeHmo c HocuTeasmu Bapuanta GG XRCC4.
Kpome T0r0, ycTaHOBAGHO yBeAMYEHHe YACTOTHI BCTPeYaeMOo-
CTH KAETOK C abeppariisaMu XpOMOCOMHOTO THITA Y HOCHTeAeH
TT sapuanra o cpasaenuto ¢ GG XRCC4 (p=0,04).

Taxum 06pa3oM, AAHHOE HCCAGAOBAHIeE [IOKA3BIBAET, UTO
noaumopdHsle BapuanTsi reHos XPD (rs13181) T>G, XRCC3
(rs861536) C>T u XRCC4 (rs2075685) G>T BHOCAT cBO#
BKAAA B OPMUPOBAHKE HHAMBHAYAABHOTO OTBETA Ha BO3ACH-
cTBHe GaKTOPOB MPOM3BOACTBEHHON CPEABl M MOTYT MIPaTh
POAb B HAKOIIAGHMH IIOTEHIIMAABHO OIIACHBIX IIUTOTreHeTHYe-
CKHX IIOBPEXXAEHHI, YTO 0COOEHHO aKTYAABHO AASI HACEACHHS
IPOMBIIIACHHBIX PETHOHOB.

BriBoabI:

1. Yeorvroe npoussodcmeo oxasviedem sHauumeAvHoe Head-
mueHoe 8030eliceue HA 2eHOM PaAbOHUX U CHOCOOHO npusecmu
K GOPMUPOBAHUI0 YUMOEHEMUHECKUX HAPYWEHUT], 4mo cBude-
meAbcmayem o mymazenHom xapaxmepe 803deficmeus paxmo-
P08 npou3sodcmeennoll cpedvt HA UAXMEPOB U YKA3bIBAEM HA
Heobx00uMOCIL PA3PABOMKI MEP KOMNAEKCHOT NPOPUAAKMUKY
3aboresanutl, 00ycr08AeHHbIX HakonAenuem nospexcdenut AHK.
IIpu amom uHmMeHCUBHOCHb HAKONAEHUS XPOMOCOMHbIX AB0epa-
YUl 3aBUCUIM He MOAbKO 0 $aKmopos cpedvl, HO 1 O KOHCIMU-
MymuBHbIX 0C0beHHOCMEl 0p2aHU3MA, ONpedesesemblx, 8 Hom
HUCAE, 2EHeMUECKUMU NOAUMOPPUMamu 2enos penapayuu AHK.

2. YemanosAeno, 4mo noAumopPHvle 8apuanmol 2eHos
XPD (rs13181) T>G, XRCC3 (rs861536) C>T u XRCC4
(rs2075685) G>T accoyuuposansi ¢ puckom 803pacmanus yu-
mozeHemu4eckux nospexcoenutl, 6 cés3u c Hem 0anHole NOAUMOp-
PUMBL MONCHO pACCMAMPUBAMD KAK OuoMApKepbl uHOUBUDY-
AAbHOTL 4YBCMBUMEALHOCHIU K 8030€liCTBUI0 HEOAAZONPUIMHDIX
Paxmopos npoussodcmeennosi cpedvL.

3. Pesyromamot danunoii pabomot no36oAsm pacuiupume
umernuguecs npedcmasienus o Gopmuposanuu uHousudyars-
HOl 4yBCMBUMEALHOCTIU 2EHEMMUMECK020 ANNAPAma 4er08eKa
K 6030eiiCBuI0 2eHOMOKCUMECKUX PaKmopos, a make cPop-
MyAsuposams pexomendayuu 0rs pabomuukos yzaedobvisar-
wez0 npoussodcmea 6 CoOMBEMCMBUL ¢ UX 2EHEMUECKUMY
XApaAKMepUcmuKamu.

Original articles

CITMCOK AUTEPATYPLI

1. Xopommuaosa A.C., Tabakaesa A.M., Xapur A.B. O mpo-
deccnoHaabHOM 3260A€BaeMOCTH PAOOTHUKOB YTOABHOM OTPACAH
npomsimaenHoctu Kys6acca. Besonactocms mpyda 6 npomviuisen-
Hocmu. 2008; 10.

2. Hsu T.C. Genetic instability in the human population: a
working hypothesis. Hereditas. 1998; 4: 1-9.

3. Kloosterman WP, Hochstenbach R. Deciphering the
pathogenic consequences of chromosomal aberrations in human
genetic disease. Mol Cytogenet. 2014; 7: 100-12. DOI: 10.1186/
513039-014-0100-9.

4. CaavnuxoBa A.E., Yymauenko A.I', Aanresa H.III., Becauna
W.H., Kysnenjosa .M., Pybanosia A.B. AaseAbHble BAPHAHTSI I10-
AMMOPQHBIX T€HOB, COIPSDKEHHbIE C IIOBbIIIEHHON YaCTOTOH XPOMO-
coMHbIX abeppauuit. Tenemuxa. 2011; 47 (11): 1536-44.

S. Mununa B.1., Heato6osa 0.A., Cauenko S.A. Tumodeesa
A A, Acradpesa E.A.,, Bakanosa M.A. u Ap. O1jenka nospexaeHui
XPOMOCOM Y PabOUHX YTOABHBIX TETIAOIAEKTPOCTAHIIIA Med. mpyda
u npom. 3koA. 2019; 3: 149-54.

6. Bouxos H.IL., Ye6otapes A.H., Karocosa A. A, ITaatoHoBa
B.J. Basa AQHHBIX AASL QaHAAM3a KOAMMECTBEHHbBIX XapaKTePHCTUK
YacTOTBL XPOMOCOMHBIX abeppaliuii B KyAbType AUMQOLUTOB Ile-
pudepudeckoit kpou veaosexa. lenemura. 2001; 37 (4): 549-57.

7. Apyxunus B.I. KoauyecTBeHHbIe XapaKTePUCTUKU YACTOTHI
XPOMOCOMHBIX abeppaliil B IPYIIIIe KUTEAeH KPYIIHOIO IIPOMbILI-
AeHHoro peruona 3anmasnoit Cubupu. Iesemuxa. 2003; 39 (10):
1373-80.

8. Mununa B.M., Kyaemun IO.E., Toaouxo T.A., Meiiep A.B,,
Casuerxo f1.A., Boaobaes B.IL u ap. Tenotokcudaeckue adpdexrst
BO3AEMCTBILS POM3BOACTBEHHOM cpeabl y laxtepoB Kys6acca. Med.
mpyda u npom. sxoa. 2015; S: 4-8.

9. Monaco R., Rosal R., Dolan M.A., Pincus M.R., Freyer G.,
Brandt R. Conformational effects of a common codon 751 poly-
morphism on the C-terminal domain of the xerodermapigmen-
tosum D protein. J. Carcinog. 2009; 8: 12. DOI:10.4103/1477-
3163.54918.

10. Junop M.S., Modesti M., Guarné A., Ghirlando R., Gellert
M, Yang W. Crystal structure of the XRCC4 DNA repair protein
and implications for end joining. EMBO J. 2000; 19 (22): $962-70.
DOI:10.1093/emboj/19.22.5962.

11.Wlodarczyk M, Nowicka G. XPD gene rs13181 polymor-
phism and DNA damage in human lymphocytes. Biochem. Genet.
2012; 50 (11-2): 860-70. DOI: 10.1007/s10528-012-9526-0.

12. Xiao S., Cui S., Lu X., Guan Y., Li D., Liu Q. et al. The
ERCC2/XPD Lys751Gin polymorphism affects DNA repair of
benzo[a]pyrene induced damage, tested in an in vitro model. Toxi-
col In Vitro. 2016; 34: 300-8. DOI: 10.1016/j.tiv.2016.04.015 .

13. Coxoaosa A.O. Bxaap nosumopdusma resos XpD u XpC B
$opMupOBaHIe XPOMOCOMHBIX abeppaLuil y 3A0POBbIX IIAXTEPOB.
Mamepuanvt cumnosuyma XIV: Mexcdynapodnoti nayuno-npaxmuse-
croii kondepenyuu «OO6pasosanue, HAyKa, UHHOBAYULU: BKAAD MOAOObIX
uccaedosameaeii>. Kemeposo, 22-24 amp., 2019 1.

14. Matullo G., Palli G., Matullo D., Guarrera S., Carturan S.,
Celentano E. et al. XRCC1, XRCC3, XPD gene polymorphisms,
smoking, and (32) P-DNA adducts in a sample of healthy
subjects. Carcinogenesis. 2001; 22(9): 1437-45. DOI:10.1093/
carcin/22.9.1437.

15. Shakeri M., Zakeri F., Changizi V., Rajabpour M.R.,
Farshidpour M.R. Cytogenetic effects of radiation and genetic
polymorphisms of the XRCC1 and XRCC3repair genes in
industrial radiographers. Radiat Environ Biophys. 2019; 58(2):
247-55.DOI:10.1007/s00411-019-00782-5.

16. Ypxxymos I1.B., Bosuaosa A.B., Aonos IL.H., Baunosa E.A.,
Axaees A.B. Cpssb moaumop¢usma renos cucreM penaparuu AHK

17



MeauiuHa TPyAQ U IPOMBIIAeHHAS dKororus — 2020; 60 (1)

OpI/II'I/IHaAbeIe CTaTbU

C IIOBBILIEHHBIM YPOBHEM XPOMOCOMHDIX a6eppariuil y 06AyYeHHbIX
Autl. Meduxo-6uorozuneckue npobremst susnedesmervrocmu. 2014;
1(11): 59-64.

17. Hsu NY,, Wang H.C,. Wang C.H. Lung cancer susceptibility
and genetic polymorphism of DNA repair gene XRCC4 in Taiwan.
Cancer Biomark. 2009; 5(4): 159-65. DOI1:10.3233/CBM-2009-
0617.

18. Ding Y, Li LN. Association between single nucleotide
polymorphisms of X-ray repair cross-complementing protein 4
gene and development of pancreatic cancer. Genetics and Molecular
Research. 2015; 14(3): 9626-32. DOI: 10.4238/2015.august.
14.28.

REFERENCES

1. Khoroshilova L.S., Tabakaeva L.M., Kharin D.V. On the oc-
cupational morbidity of workers in the coal industry of Kuzbass.
Bezopasnost truda v promyshlennosti. 2008; 10. (in Russian)

2. Hsu T.C. Genetic instability in the human population: a
working hypothesis. Hereditas. 1998; 4:1-9.

3. Kloosterman WP, Hochstenbach R. Deciphering the pathogenic
consequences of chromosomal aberrations in human genetic disease.
MolCytogenet. 2014; 7: 100-12. DOI: 10.1186/513039-014-0100-9.

4. Salnikova L.E., Chumachenko A.G., Lapteva N.S., Vesnina L
N., Kuznecova G. I, Rubanovich AV. Allelic variants of polymor-
phic genes associated with a higher frequency of chromosome aber-
rations. Genetika. 2011; 47 (11): 1364-71 (in Russian).

S. Minina V.I., Nelyubova Y.A., Savchenko Y.A., Timofeeva
A.A., Astaf’eva E.A., Bakanova M.L. et al. Estimation of chromo-
some disorders in workers at coal thermal power plant. Med. truda
i prom ekol. 2019; 3: 149-54. DOI:10.31089/1026-9428-2019-3-
149-154 (in Russian).

6. Bochkov N.P,, Chebotarev A.N., Katosova L.D., Platonova
V.I. Database for the analysis of quantitative characteristics of the
frequency of chromosomal aberrations in a culture of human periph-
eral blood lymphocytes. Genetika. 2001; 37(4): 549-57 (in Russian).

7. Druzhinin V.G. Quantitative characteristics of the frequency
of chromosomal aberrations in the group of residents of a large in-
dustrial region of Western Siberia. Genetika. 2003; 39(10): 1373~
80 (in Russian).

8. Minina V.I, Kulemin Y.E, Tolochko T.A, Mejer AV, Savchen-
ko Y.A., Volobaev V.P. et al. Genotoksicheskie effekty vozdejstviya
proizvodstvennoj sredy u shahterov Kuzbassa. Med. truda i prom.
ekol. 2015; 5: 4-8 (in Russian).

9. Monaco R., Rosal R., Dolan M.A., Pincus M.R., Freyer G,,
Brandt R. Conformational effects of a common codon 751 poly-

18

morphism on the C-terminal domain of the xerodermapigmen-
tosum D protein. J. Carcinog. 2009; 8: 12. DOI:10.4103/1477-
3163.54918.

10. Junop M.S., Modesti M., Guarné A., Ghirlando R., Gellert
M, Yang W. Crystal structure of the XRCC4 DNA repair protein
and implications for end joining. EMBO J. 2000; 19 (22): 5962-70.
DOI: 10.1093/emboj/19.22.5962.

11. Wlodarczyk M, Nowicka G. XPD gene rs13181 polymor-
phism and DNA damage in human lymphocytes. Biochem. Genet.
2012; 50 (11-2): 860-70. DOL: 10.1007/510528-012-9526-0.

12. Xijao S., Cui S., Lu X., Guan Y,, Li D., Liu Q. et al. The
ERCC2/XPD Lys751GlIn polymorphism affects DNA repair of
benzo[a]pyrene induced damage, tested in an in vitro model. Toxi-
col In Vitro. 2016; 34: 300-8. DOI: 10.1016/j. tiv. 2016.04.015 .

13. Sokolova AO. Vklad polimorfizma genov XPD i XPC
v formirovanie hromosomnyh aberracij u zdorovyh shahterov.
Materialy simpoziuma XIV: Mezhdunarodnoj nauchno-prakticheskoj
konferencii “Obrazovanie, nauka, innovacii: vklad molodyh issledo-
vatelei”. Kemerovo, 22-24 apr., 2019. (in Russian)

14. Matullo G., Palli G., Matullo D., Guarrera S., Carturan S.,
Celentano E. et al. XRCC1, XRCC3, XPD gene polymorphisms,
smoking, and (32) P-DNA adducts in a sample of healthy sub-
jects. Carcinogenesis. 2001; 22(9):1437-144S. DOI:10.1093/ car-
cin/22.9.1437.

15. Shakeri M., Zakeri F., Changizi V., Rajabpour M.R., Farshid-
pour M.R. Cytogenetic effects of radiation and genetic poly-
morphisms of the XRCC1 and XRCC3repair genes in industrial
radiographers. Radiat Environ Biophys. 2019; 58(2): 247-255.
DO1:10.1007/s00411-019-00782-5.

16. Urzhumov PV.,, Vozilova AV, Donov P.N,, Blinova E.A.,
Akleev AV. The relationship of DNA polymorphism of DNA repair
systems with an increased level of chromosome aberrations in irra-
diated individuals. Mediko-biologicheskie problem zhiznedeyatel nosti.
2014; 1(11): $9-64 (in Russian)

17. Hsu N.Y., Wang H.C,. Wang C.H. Lung cancer suscep-
tibility and genetic polymorphism of DNA repair gene XRCC4
in Taiwan. Cancer Biomark. 2009; 5(4): 159-65. DOI:10.3233/
CBM-2009-0617.

18. Ding Y, Li LN. Association between single nucleotide poly-
morphisms of X-ray repair cross-complementing protein 4 gene and
development of pancreatic cancer. Genetics and Molecular Research.
2015; 14(3): 9626-32. DOI: 10.4238/2015.august.14.25.

Aama nocmynaenus / Received: 01.10.2019
Aama npunsmus k newamu / Accepted: 14.10.2019
Aama nybauxayuu / Published: 24.01.2020



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (1)

Original articles
DOIL: http://dx doi.org/10.31089/1026-9428-2020-60-1-19-24
YAK 613.62
©KonaaexTus aBTopos, 2020
Apysxunun B.H.!, Cysopos B.I'!, Yepnuit A.H.%, Tpoitusaxos C.H.?, Tyxraes YT.?
PeHTI‘eHOAeHCHTOMeTPH‘[eCKﬂe ACIIEKThI AHATHOCTHKH AOKTEBOI'O JIINKOHANAHNTA

'OTBHY «Hay4Ho-1ccAeAOBATEABCKHIT HHCTUTYT MEAUIIMHDI TPyAQ MMeHH akapeMuka H.Q. smeposas, np-T Byaennoro, 31, Mocksa,
Poccus, 105275;

*OIrdOY BO «Ilepssiit MoCKOBCKHIT FOCYAAPCTBEHHBIA MeAULIMHCKII yHUBepcuteT uM. M1.M. CeuenoBa» Munsapasa Poccun, ya.
Tpy6enxas, 8/2, Mocksa, Poccus, 119991;

TBY «MHexinoHHas KAUHMYecKast 60AbHUIa NO2 AeTlapTaMeHTa 3APAaBOOXpaHeHus», 8-s1 ya. CokoanHol ropsy, 15, Mocksa, Poccus,
105275

Bpepenne. CBoeBpeMeHHAs aAeKBATHASI AMATHOCTHKA U A€UeHHe AeTeHePaTUBHO-AUCTPOPHIECKUX 3a00AeBAHUH KOCTHO-CY-
CTABHOTO MNAPaTa, K KOTOPbIM OTHOCATCS STIMKOHAUAMTHI (STMKOHAMAOSBL), B TOM YHCAE IPOPECCHOHAABHO 06yCAOBACHHbIE,
IIPOAOAYKAET OCTABATHCS CETOAHS CePbe3HON IPOOAeMOIT 3APABOOXPAHEHHS, IOCKOABKY OHM HAHOCSIT 3HAYMTEAbHBIH 9KOHOMHU-
4ecKUil yijep0, CBS3aHHBINA C BPeMEHHOH U CTONKOM MHBAAMAM3AIIMEH aKTHBHOM YaCTH HACEAEHHS IIAAHETHL. B CBS3H ¢ 9THM
IIOMCKY METOAOB M METOAMUECKHX IIOAXOAOB, TIO3BOASIIONIHX YAYUIINTD Ay4eBYI0 AMATHOCTHKY AAHHOTO 3a00A€BaHM, OCTAETCs
aKTyaAbHBIM. KccAepOBaHMe MOCBSIIIEHO PelIeHNI0 MEANIIMHCKOI IPOOAEMBI B IPOPIIATOAOTHH — ONTUMHU3ALIUU PEHTIEHO-
AUATHOCTUKHU AOKTEBOTO MUKOHANAHMTA Ha OCHOBE HCIIOAb30BAHMUS HOBBIX METOAUYECKHX ITOAXOAOB KOAUYECTBEHHOTO OIIpe-
AEAEHHSI TAOTHOCTH [ATOAOTHYECKOM IIePeCTPONKH KOCTHOM CTPYKTYPBbI, UTO [I03BOASIET CYLeCTBEHHO 00beKTUBH3MPOBATh
HaIpaBA€HHOCTb U3MEHeHMUH MPH MOHUTOPUHTE BbIPAXKEHHOCTH U3MEHEeHHH B OIleHUBAeMbIX CTPYKTypaX.

IeAb nccaepOBaHAS — YAyUllleHHe KaueCTBA PeHTTeHOAMArHOCTHKH AOKTEBOTO MMKOHAHAHMTA HA OCHOBE IPeIM3HOHHON
OLIeHKU ONTHYeCKOM MAOTHOCTH KOCTHOM M NepHAPTHKYASIHBIX TKaHel C HCMOAb3OBaHHeM LQpoit peHTreHorpadpuu
MarepunaAbl H METOAbI. BbllloAHEH CpaBHUTEAbHbBIN AaHAAM3 PE3YABTATOB KOMIIAEKCHOTO KAMHHKO — PeHTT€HOAOTHYeCKOTO
06CcACAOBAHHUS MALMEHTOB — MPeACTaBUTeAel pabourX Mpodeccuit oCHOBHO rpymnbl (cAecapy-cOOPIIUKH U TOACOGHDIE pa-
60uKe MAIIMHOCTPOHTEABHDIX 3aBOAOB) TPYAOCIIOCO6HOTO BO3pacTa B AuanasoHe 3050 AeT ¢ KAMHUYECKO# KApTHHO# TOAO-
CTpPO¥ $pa3bl AOKTEBOTO SMUKOHAMAHTA IIPU OTCYTCTBUM IIATOTHOMOHHYHBIX pe3yAbraToB Y3 1 peHTreHOMOpOAOrHIecKuX
IIPU3HAKOB 3a00AeBaHNMSI. PeHTreHOAOTHYECKHE HCCAEAOBAHHUS BBIOAHSIAACH C IOMOIIBIO [IHPPOBBIX MAAOAO30BBIX PEHTIEHO-
AMAarHOCTHYECKHX aIIaparoB. Busyaausanus, 06paboTKa, aHIAM3 MEAHIIMHCKIX H300paKeHHH i COMIOCTABACHHUS Pe3YABTATOB
B AMHAMUKe MCCAEAOBAHHI OCYIECTBASIAN C UCIIOAb30BAHUEM IIPOrpaMM «/\MHC MaxXaoH paboyast CTaHIMs Bpada». AAs H3-
MepeHHUs YCAOBHO! ONTHYECKOH AOTHOCTH KOCTHBIX M MSTKUX TKaHel ucrnoabsosaacs uncrpyment ROI (soHa unTepeca),
TIO3BOASIIOIIHMI OTpeAeAeHHe MCKOMOM BEeAMYMHBI HA MAOMIAASX PA3AUYHON pasMepHOCTH. MsMepeHus ocymecTBASIAMCh Ha
1UQPOBbIX PEHTTeHOrPaMMAaX U Ha 9KPaHAX MOHUTOPOB KOMIbIOTEPOB B 30HAX MHTEPECa: AaTEPAAbHbIX OTACAAX HAAMBIIIEAKOB
TIAeYEBbIX KOCTeH M B CMEKHBIX C HUMH OKOAOCYCTABHBIX TKAHAX C BHIMUCACHHEM CPEAHUX 3HAUeHHI I0Ka3aTeAs] ONTHIeCKOH
maorroctH (ID) 1 rpaanentos ontudeckoit maoTHOCTH (IDG) OTHOCHTEABHO AOTHOCTH MEPUAPTHKYASPHbIX MATKHX TKaHei .
PesyAbTaTpl. AHAAM3 PE3yABTATOB allOCTEPUOPHON OCTEOACHCHTOMETPUH AUCTAABHBIX OTAEAOB IIA€YEBBIX KOCTEH B pPaM-
KaX pa3paboTAHHOIO AATOPHUTMA, BKAKOYAIOIIErO HCIIOAb30BAHNE A0COAIOTHBIX H OTHOCHUTEAbHBIX ITOKA3aTeAel YCAOBHOMN
OITHYeCKON TAOTHOCTH II0CAE IPEABAPUTEABHOI [IBETOKOPPEKIUHU LPPOBOTO PEHTTEHOBCKOTO H300PaXKeHHs KOCTHBIX U
apa0CCAAbHBIX MTKOTKAHHBIX CTPYKTYD II03BOAMA PACIIMPUTD HAII NPEACTABACHHUS O TONOTPadHU pacHpeAeAeHUs MUHe-
PAAbHOI HACBIIEHHOCTH B HAAMBINIEAKAX Y AHI] IPYIII PUCKA OTHOCHTEABHO AL} KOHTPOABHOM IPYMIIBL. YAAAOCH YCTaHO-
BUTb, 4TO [I0KA3aTEAH ONTHYECKON IAOTHOCTH KOCTHBIX U IAPA0CCAABHBIX TKAHEH MOIYT 6bITh CBOeo6pasHbiM (yCAOBHDIM),
MHOTAQ ¥ @AMHCTBEHHBIMH HHAMKATOPAMU CTeIIeHU BhIPa)KeHHOCTH U3MeHEeHH, TOAO)KUTEAbHOM HAU OTPHIATeABHON AMHA-
MUKH aTOQH3HOAOTHIECKUX IpoIieccoB. [IAOTHOCTHbIE pa3AMYHs AUCTAABHBIX OTAEAOB IIPABO U A€BOH ITAEYEBBIX KOCTel
(kOCTHOM 1 MATKOTKAaHHO# APA0CCAABHON CTPYKTYP HAaAMBIIIEAKOB) Y AHL} KOHTPOABbHOM rpynnb! (YCAOBHas HOpMA) TO
a6COAIOTHOMY TOKA3aTEAIO ONTHYECKOM MAOTHOCTH H 110 ee TPAAMEHTY BHe 3aBHCHMOCTH OT IIAOLIAAEH OLIEHKH OKA3aAHCh
He3HAYMTeAbHBIMH (CTATHCTHYECKH HeAOCTOBEPHBIMH), XOTS H PAa3HOHAIPABACHHBIMH. Y MALIUEHTOB ¢ KAMHUYeCKUMHU [IPH-
3HAKaMU 3MHKOHAMAMTA Ha $a3ax OTCYTCTBUS PEHTTeHOMOP(OAOTHYECKHX CTPYKTYPHbBIX H3MEeHEHUH BHIABACHO CHIDKEHHE
ID 1 AMHAMEKY ero BOCCTAHOBAEHHS HA PA3AMYHBIX 9TalaX HAOAIOAEHHS. AasKe IPH CPaBHUTEABHO paBHbIX ID cobcTBeHHO
KOCTHOH cTpyKTyph! IDG y pasAMYHBIX AOAEH OTAMYAIOTCS, HOCKOABKY B 3HAUHTEABHOH CTENeHHU OIIPeACATIOTCS AHHAMKYe-
cKi 60Aee AQOMABHBIMH, YeM B KOCTSIX, IIPOTEKAIOIMMHY B MATKUX TKAHSIX MeTA0OANIeCKUMH MPOLIeCCAMH H TAKUM 00pas3oM
SIBASIIOTCSL CBOOOPA3HBIMU HHAMKATOPAMH MX MHTEHCUBHOCTH. C y4eTOM OTHOCUTEABHON TOPIHUAHOCTH MEPeCTPOEYHbIX
IIPOLIECCOB B CTPYKTYPaX KOCTHOM TKAHH HAAMBIIIEAKOB [IPU SIUKOHAMAUTAX 60Aee HHPOPMATHBHBIM ITOKA3aTeAEM, MAHHU-
decTupymum X AMHAMHKY, cAepyeT cunTarb IDG. 3HaueHNe moKasaTeAell ONITUYECKOH TAOTHOCTH B KaueCTBe IIPeAUKTO-
POB paccMaTpHBaeMo# MATOAOTHU OCOOEHHO HATASIAHO IIPOSIBASIETCS B [IPOLieCCe AHAAM3A PE3YABTATOB €e AMATHOCTHKHY B
AMHAMHUKe HAaOAIOACHHI He CTOABKO HA KOAAEKTHBHOM, CKOABKO HA HHAUBHAYAAbHOM YPOBHE OLI€HKH.

3axarouenne. [Ipumenenie paspabomartozo memodueckozo n00xo0a n0380A€mM 3HA4UMEALHO PACUIUPUNTL HAUWU NPedCcmasAeHUs
0 monozpaduHeckom pacnpedeseHuy NAOMHOCHELL KOCHIHIX U MIZKOMKAHHbIX CIPYKMYp OUCIAAbHBLX 01MOeA08 NAeHeBbIX KOCIel
HA PASAUMHBIX IMANAX 00CAC008aHIUS NAYUEHITIOB, 8 IMOM HUCAE HA PAHHUX CYOKAUHUHECKUX PA3aX pa3sumus 803MONCHOL namo-
A02Ul 0ace NPy OMCYMCMBUL BUYAALHO YAABAUBAEMBIX peHmzeHomopPorozuteckux usmernenuii. Hcnoavsosanue opuzunarvhozo
AAOPUMMA OYEHKU HAOTHOCINY MKAHEL, N0360ASM CHUSUMb HEZAMUBHYIO POAb AK HA3DIBAEMOZ0 «<HEA0BEHECK020 PaKmopa> u
8 3HAUMEALHOLL Mepe 0beche UMb 00BeKMUBHOCIb UHMEPNPEMAY UL PE3YALINANOS UCCALI0BAHILL.

KaroueBbIe cAOBA: INUKOHOUAUM; ONMUHECKAS HAOMHOCMb KOCIHOLL MKAHY; Yudposas ocmeodeHcumomempus
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Introduction. Timely and adequate diagnosis and treatment of degenerative-dystrophic diseases of the bone and joint
apparatus, which include epicondylitis (epicondylosis), including professionally caused, continues to be a serious health
problem today, since they cause significant economic damage associated with temporary and persistent disability of the
active part of the world’s population. In this regard, the search for methods and methodological approaches to improve the
radiation diagnosis of this disease remains relevant. The study is devoted to solution of important medical problems, including
occupational diseases-optimization of X-ray of the ulnar epicondylitis based on the use of new methodological approaches
quantifying the density of pathological remodeling of bone structures in the subject area, that allow to objectify the direction
of changes in monitoring intensity changes in the estimated structures.

The aim of the study is to improve the quality of x-ray diagnostics of ulnar epicondylitis based on a precision assessment of
the optical density of bone and periarticular tissues using digital radiography.

Materials and methods. A comparative analysis of the results of a comprehensive clinical and radiological examination of
patients, workers of the main group (fitters and laborers machine-building plants) working age range of 30-50 years with a
clinical picture of subacute phase of the ulnar epicondylitis in the absence of a pathognomonic ultrasound findings and x-ray
morphological signs of the disease. X-ray studies were performed using digital low-dose x-ray diagnostic devices. Visualization,
processing, analysis of medical images and comparison of results in the dynamics of research were carried out using the
programs «Lins machaon doctor’s workstation». To measure the conditional optical density of bone and soft tissues, we used
the ROI tool (zone of interest), which allows us to determine the desired value in areas of different dimensions. Measurements
were performed on digital radiographs and computer monitor screens in the areas of interest: the lateral parts of the humerus
condyles and adjacent periarticular tissues with the calculation of the average values of the optical density index (ID) and
optical density gradients (IDG) relative to the density of periarticular soft tissues.

Results. Analysis of the results of a posteriori osteodensitometry of the distal humerus within the framework of the developed
algorithm, which includes the use of absolute and relative indicators of conditional optical density after preliminary color
correction of digital x-ray images of bone and paraossal tissue structures, allowed us to expand our understanding of the
topography of the distribution of mineral saturation in the condyles of at-risk individuals relative to those of the control group.
It was found that the indicators of optical density of bone and paraossal tissues can be a kind of (conditional), sometimes the
only indicators of the degree of severity of changes, positive or negative dynamics of pathophysiological processes. Density
differences in the distal parts of the right and left humerus (bony and soft-tissue paraossal structures of the condyles) in the
control group (conditional norm) in terms of absolute optical density and its gradient, regardless of the assessment area,
were insignificant (statistically unreliable), although they were multidirectional. In patients with clinical signs of epicondylitis
in the absence of x-ray morphologically detectable structural changes, a decrease in ID and the dynamics of its recovery at
various stages of observation were revealed. Even when the ID of the actual bone structure is relatively equal, the IDG differs
in different people, since it is largely determined by metabolic processes that are dynamically more labile than in the bones,
and thus serve as a kind of indicator of their intensity. Taking into account the relative torpidity of perestroika processes in
the structures of the bone tissue of the condyles in epicondylitis, IDG should be considered a more informative indicator of
their dynamics. The importance of optical density indicators as predictors of the considered pathology is particularly evident
in the process of analyzing the results of its diagnosis and development in the dynamics of observations not so much at the
collective as at the individual level of assessment.

Conclusions. The application of the developed methodological approach allows us to significantly expand our understanding of the
topographical distribution of the density of bone and soft tissue structures of the distal humerus at various stages of examination of
patients, including the early subclinical phases of possible pathology, even in the absence of visually detectable x-ray morphological
changes. The use of an original algorithm for evaluating tissue density will reduce the negative role of the so-called «<human factor>
and thus significantly ensure the objectivity of the interpretation of research results.
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BBepenne. AKTyaAbHOCTD HCCAGAOBAHUS 00YCAOBAEHA
BBICOKOM PAacCIpPOCTPAHEHHOCTbIO AOKTEBOTO IIMHKOHAHAH-
Ta B 00IIell OMYASIIME U § AMI, PAOOTAIOMHUX B KOHTAKTe
C BpPeAHBIMH TIPOU3BOACTBEHHBIMU paKkTOpaMu. AaHHOE 3a-
6oAeBaHHE AQXe B YCAOBHSIX COBPEMEHHOTO IIPOMBINIACH-
HOTO IPOM3BOACTBA, OCHOBAHHOTO HAa IMPUMEHEHUM KOH-
BellepHbIX, TOTOYHBIX M MeXaHH3MPOBAHHBIX AUHHIM, JaCTO
CBA3aHO C AOKAAbHBIM XapaKTePOM HArPY3KH Ha CYXOKHAbD-
HO-MBIIIEYHYI0 CHCTeMYy BepXHUX KoHedHocTeil. Cpean 3a-
6O0AeBaHHI PYK OT TlepeHANPSKEHMS SITUKOHAMAUTHI AOKTSI
cocTaBasioT 18-23%, ABASACH AOCTATOYHO PacIpPOCTpaHeH-
HBIM 3200AeBaHHEM, OAHAKO B OCHOBHOM OHHU BCTPEYAIOTCS
CpeAM AMI, 3aHHUMAIOIUXCS QUIHIECKUM TPYAOM, H CIOp-
TCMEHOB. DIMKOHAUAUT OTHOCHTCS K IATOAOTHH AeTeHe-
PaTHBHO-AMCTPOHYECKOTO XapaKTepa MepHapTHKYASPHBIX
TKaHe#l [10 THITy S9HTe30MATHI B 00AACTH BHYTPEHHEIro U Ha-
PYXHOTO HaAMBIIEAKA, HEPEAKO COYeTasiCh C 0CTE0aPTPO3a-
MU AOKTEBOI'O CYCTaBa U LIEHHBIM OCTEOXOHAPO3OM [1-4].
AAS BHYTpeHHero 3IHKOHAMAUTA (<«AOKOTb TOAbYHCTA> )
XapaKTePHBIMH ABASIOTCS H3MEHEHHs MBI U CYXOXMAMH,
OTBETCTBEHHBIX 32 QYHKIMIO CTHOAHHS; U, HAI060POT, AAS
HAPYXKHOTO 3MUKOHAHAUTA (<«<AOKOTb TEHECHCTa» ), KOTO-
phiil BCTpevaeTcs B A€CATD pas damje 4eM BHYTPEeHHHIT),
MaHH}ECTUPYIOIUM SBASETCS MOpaKeHHe CYXOXUABHO-
MBIIIEYHOTO AMIIAPATa, YIACTBYIOIIEro B Mpoliecce pasribda-
HHUS KHCTH. AaHHOe 3a00AeBaHMe AHAarHOCTHPYeTCs B 90% ¥
AUI], HAXOAAIMUXCS, KaK IPABUAO, B BO3PACTHOM AMaIla3oHe
40-50 AeT, ¥ 3HAYUTEABHO Yallle B IIPABOH PyKe B CBA3H C
IpeBAAMPOBAHNEM B IIONYASIIUH «IIpaBIIei>. AaHHBIN ITa-
TOAOTHYECKHUH IIPOIIeCC MOXKET TAakXKe Pa3BUTHCS He TOABKO
BCAEACTBHE IIPOPeCCHOHAABHOTO 3aHATUS CIIOPTOM MAH OT
AAMTEABHO! PabOTH Ha KOMIIbIOTEpe, HO U B Pe3yAbTaTe
«aKTMBHOTO OTABIXa>, HaIlpUMep IIPU BhIOAHEHHMH CaAO-
BOAUECKHX paboT Ha pade. VlHOrAQ mpuMHOI 3a60AeBaAHMS
MOTYT OBITh OAHOKPATHbIE HHTEHCHBHbIE HATPY3KU Ha AOK-
TeBOIl CyCTaB AU ero TpaBmsl [5,6].

AMArHOCTHKA STMMKOHAMANTA 06a3MpyeTCs HA AHAAM3E XKa-
A0, aHAMHe3a, AQHHBIX CAHMTAPHO-THTMEHNIECKHX XapaKTe-
PUCTHK, PE3yAbTaTOB OPTOIEAHYECKOTO M HeBPOAOTHYECKOTO
o6caepoBanmil (C yaeToM IPeMOPOGHAHOTO $OHA) C HCTIOAB-
30BAHMEM HHCTPYMEHTAABHBIX M AAOOPATOPHBIX METOAOB
(pentrenorpadus, Y3U, MPT). IIpu aToM NPOBOAUTCS AUG-
depeHImaAbHAS AMATHOCTHKA C 3100AEBAHMAMU AOKTEBOTO
CyCTaBa: OCTEOAPTPHTHI, ACENTHYECKUI HEKPO3, TOHHEAbHbIE
CHHADOMBI, CHHAPOM IHIIepMOGHABHOCTH, XOHAPOKAABIIHHO3,
TUTPOMA, IIOBPEXAEHHE HePBHBIX BOAOKOH, CrieliipuIecKie
unexun (Ty6epKyAesHblil, CUPUAMTUYECKHIT U OpyLieAres-
HbIIl apTpUT), AUPPY3HBIN PaCLUUT, pacceKAlomuil 0CTeo-
xoHApHT [7,8].

C yueroM nepBHYHO-XpOHHMYECKOTO XapaKTepa AAHHOTO
3200A€BaHNSI, BBICOKO# TEHAEHIJHH K IPOrPeCCHPOBAHMIO IIPH
OTHOCHTEABHO HU3KO¥ 9 PeKTUBHOCTH AedeOHBIX MePOTIPHSI-
THH, IPUBOASIIEH B UTOre K MPOYHHBAAMAHOCTH, PaHHEe ero
BbIABAGHHE OCTAeTCS AKTYaAbHOM 3apauelt AAS COBpEMEeHHOM
MepuruHbL TTpy HaAndHu 60A€BOrO CHHAPOMA, CBOMCTBEHHO-
IO STMKOHAMAUTAM (HU3Kas CTeTIeHb BACKYASPUBALIMH, OeAHDII
KAETOYHBIHA COCTaB, DOABIIOE KOAUYECTBO PEIeNTOPOB pac-
TSDKEHHS. M GOAEBBIX PELieNITOPOB), OTCYTCTBHE XapaKTePHBIX
AASL SHTE30NATHH PEeHTEHOMOP(OAOTHIECKHX NPU3HAKOB B
BUAE AeTeHEepaTHBHBIX 1 BOCIAAMTEAbHBIX M3MEHEeHUH mepu-
APTUKYASPHBIX TKAHeH Ha dTalle PYTHHHBIX HCCACAOBAHUI
(BU3yaADbHBIil aHAAU3 PEHTTEHOMOPPOAOTHYECKOH KapTHHDI
Ha KOHBEHIMOHHBIX U U$POBHIX PEHTTEHOrPaMMax) He HC-
KAIOYAeT HAAMYIS M3y4aeMOi IIATOAOTHH Ha MeTab0ANIeCKOM
ypoBHe. B cBA3M C M3A0XKEHHbIM, TOUCKH METOAOB U METOAM-
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9eCKHX IIPUEMOB CBOEBPEMEHHON AUATHOCTHKE (B TOM YHCAE U
PEHTIeHOAOTHYECKOH) Ha «AOHO30AOTHUECKOM> JTarle OCTa-
FOTCS BOCTpe6oBaHHbIMH [9-12 ]. AUTHTaADHBI AHAAU3 PeHT-
reHOBCKOTO M300paXkeHNIsI IT03BOASIET 3HAYUTEABHO [IOBBICHTD
KayecTBO AMArHOCTHKM, IOCKOABKY KOAUYeCTBEHHbIE XapaKTe-
PUCTHKH 110 HHYOPMATHUBOCTH MPEBOCXOAAT TPAAULHOHHOE
PEHTTeHOAOTHYeCKOe HCCAGAOBAHME, B TOM YHCAe M HA dTare
IIepPBUYHON AMATHOCTHKH. IIpy 9TOM COOAIOACHNME TIPHHIMIIA
CPaBHUTEAbHOM OIIeHKM SBASETCS IPUOPHTETHBIM B IpoIlecce
HHTepIpeTallii Pe3yAbTaTOB AAeKBAaTHOCTH TePAIMK Ha BCexX
ee aramax. Hanboaee onrumasbHbie jidpoBbIe XaPaKTePUCTH-
KM MOTYT ObITh IIOAYUEeHbI OAAr0AAPS IPHUMEHEHHIO MATHUTHO-
pesonancroit (MPT) u xommbtorepHoit Tomorpauu (KT), Ho
B CHAY BbICOKOM CTOMUMOCTH U OTHOCUTEABHO BBICOKOH Ay4eBOi
Harpysku (mpu ucroabsosanun KT) BBICOKOTOYHAS OLieHKa
ONTHYECKOI IIAOTHOCTH TKaHeH B AMCTAAbHOM OTAEAE IAede-
BO¥ KOCTH (AOKTeBOIt CyCTaB) C HCIIOAB3OBAHHEM YKa3aHHBIX
TEeXHOAOTHIA TI0Ka ellje He TOAYYHAA AOCTAaTOYHO IIMPOKOTO
PAaCIIpOCTpaHeHH s He TOABKO B aMOYAQTOPHOI IIPAKTHKe, HO
U B CTal[HOHApax.

IleAp HCCAGAOBAHMS — YAy4dIIeHMEe KayeCTBAa PeHT-
reHOAMATHOCTHUKH IAeYeBOTO 3MUKOHAHMAHTA Ha OCHOBE
NpelU3NOHHON OIIeHKH ONTHYeCKON IMAOTHOCTH KOCTHOM
U NepHAPTUKYASHBIX TKaHeH C HCIOAb3OBaHMEM LUpOit
peHTreHorpaduu.

MarepuaAbl u MeTOABL PaboTa BHIIOAHEHA HA OCHOBE
CPaBHUTEABHOTO aHAAM3A PE3YAbTATOB KOMIIAEGKCHOTO KAH-
HHUKO-PEHTTeHOAOTHIECKOTO 00CAEAOBAHHS ALMEHTOB —
TpeACTaBuTeAei pabounx npodeccuit ocHOBHOM rpymmsl (60
4eAOBEK My)XUHMH: CAeCAPU-COOPIIMKY U IIOACOOHBIE paboume
MAIIMHOCTPOUTEABHBIX 3aBOAOB) TPYAOCIIOCOGHOTO BO3pacTa
B Auanazose 30-50 AeT ¢ KAMHMYECKO# KapTHHOM IIOAOCTPOH
$asbl AOKTEBOTO SMUKOHAUANTA (C XapaKTepHOM 60AeBOI CHM-
TITOMATHKOIL) IIPH OTCYTCTBHH [IaTOTHOMOHUYHDIX Pe3yABTATOB
Y31 u peHTreHOMOPPOAOTHIECKIX IPU3HAKOB 3200ABAHIS
oTHOCHTEeABHO 90 YeAOBeK KOHTPOABHOM IPYIIIBI — IIPeA-
cTaBuTeAel pabounx mpodeccuit 6e3 HAAMIUS XapaKTePHOM
AASL ATMKOHAMAMTA KAMHUYECKOH CHMIITOMAaTHKH, COIOCTa-
BUMOI1 10 BO3PACTY U IPeMOpOHAHOMY GOHY C OCHOBHOM
rpynmoit. PeHTreHOAOTHYeCKHe HCCAEAOBAHNUS BBIIOAHIAACH
C TOMOIIBIO ITUPPOBBIX MAAOAO3OBBIX PEHTT@HOAHATHOCTHYe-
ckux ammaparoB: «DR-F» ¢pupmsr GE — Ha 6ase oraeaeHms
PEHTTeHOAOTHYECKIX HCCAEAOBAHMH M TOMOTPadHy KAUHUKY
OTBHY «HHMH MT>» n «AXIOM Luminis DR-F>» ¢upmb
Siemens — Ha 6a3e peHTreHOAMATHOCTHYECKOTO OTACACHHUS
I'BY3 «IH$exnuonHas KAuHIYeCcKas 60AbHULA N2> I. Mo-
CKBBL. Busyaansarus, 06paboTKa, aHAAU3 MEAMIIMHCKHX H30-
OparkeHUH U COIIOCTABACHNS PE3YABTATOB B AUHAMHUKE HCCACAO-
BAaHMH OCYIeCTBASAM C HCIIOAb30BaHKeM nporpamm «ATHC
MaxaoH pabouast CTaHIHS Bpada>. AAs U3MepeHHUs YCAOBHOM
ONTHYECKOM IAOTHOCTH KOCTHBIX M MATKHX TKaHeHl HCIIOAb-
soBaacs uncrpyment ROI (soHa nnTepeca), mMo3BoAsmOmuit
OmpeAeAeHHe MCKOMOM BeAUYMHBI Ha IAONIAASX PA3AHYHOM
pasmepHOCTH. MI3MepeHHs oCymecTBASANCh Ha LGPOBBIX
peHTreHorpaMMax M Ha dKpaHaX MOHHTOPOB KOMIIbIOTEPOB
B 30HAX MHTEpPeCa: AATePaAbHbIX OTACAAX HAAMBIIIEAKOB IIAe-
4eBbIX KOCTEeH U B CMEXHBIX C HUMH OKOAOCYCTAaBHbIX TKAHAX
C BbIYHCACHHEM CPEAHHUX 3Ha4eHHH IT0Ka3aTeAsl ONTHYeCKOM
naotroctu (ID) 1 rpasuenTos ontuyeckoit maotHoctH (IDG)
OTHOCHT@ABHO IAOTHOCTH IePHAPTUKYASPHBIX MATKUX TKaHeH.
AHAAM3MPOBAAUCH KAK HATHBHbIE TI0OKA3aTEAU ONTHYECKOMl
IAOTHOCTH CTPYKTYPbl HAAMBIIIEAKOB, TaK H, COOTBETCTBEH-
HO, X IPaAMEHThI TI0CAe TIPeABAPUTEABHOM IIBETOKOPPEKIIUU
PEHTTeHOBCKOTIO H300PaKeHHs B 30HAX MHTePeca C IIOMOIbIO
cxemsr LUT (Look Ap Table) u apAUTHBHOI MOAEAU mapa-
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OpI/II‘I/IHaAbeIC CTaTbU

metpa yseto RGB (red, green, blue — kpacHbrit, 3eAeHbri,
CHHUIN).

Pe3yAbTaTbl. B BbIpakeHHBIX CTAAMAX AMarHOCTHKA
[IATOAOTUH KOCTEM, CyCTABOB U IAPAOCCAABHBIX CTPYKTYP,
[POSIBASIONIENCS ACTeHePATUBHBIMY U3MEHEHHUSIMH, B 4acT-

HOCTH, ocTeonenueil uau ocreonoposom (OIT), ocreockae-
PO30M, MHO3HTOM, TEHAUHUTOM, TEHAOBATMHHTOM KAABIIH-
duKanmell CYXOKUAHMI, CyXOXKHABHBIX BAATAAHII, MBIIIL] U
0ypc, He sIBAseTCst HepasdpemuMoit mpobaemoit. [Tpobaema-
TUYHOM SBASIETCS AUATHOCTUKA TaK HA3BIBAEMBIX AOKAHHHU-

Tabaumna 1 / Table 1

Pe3yABTaTbI OCTEOAEHCHTOMETPHH AHCTAABHBIX OTAEAOB AEYEBbIX KOCTeil (HaAMBINIEAKOB) y AHI] KOHTPOABHO IPYIIIbI
IO IOKA3aTeAl0 ONITHIECKOI IAOTHOCTH H ee rpasnenTy (Sxtsx)
Results of osteodensitometry of the distal humerus (condyles) in the control group in terms of optical density and its gradient

(Sxtsx)
Tlaeuesas kocts | Hapmpimesx | Ilaomaap onenkn * | Ontuueckas maoraocrs (ID) | Tpapgnent maotroctu (IDG)
S1 2708+7,20 627+ 0,72
MearaAbHBIT S2 2734+6,30 858+0,94
Hpasas S3 2849+6,66 673+0,93
S1 2709+6,84 687+0,86
AaTepaAbHbIi S2 2725+ 8,14 713+0,75
S3 2780+7,74 763+0,79
S1 2770%6,84 621+0,68
MeaunaAbHBI S2 2789+9,09 700£0,81
Aesas S3 2859+7,38 723+0,74
S1 2557+8,64 670+0,88
AarepaAbHbIH S2 2660+8,89 507+0,81
S3 2841+0,96 679085

[pumeuanus: * — maomaau onenxm: S1 — 1 mm?, S2 — 20 Mm%, S3 — 30 mm>.

Notes: * — area estimates: S1 — 1 mm?, S2 — 20 mm?, S3 — 30 mm?.

PeSYAbTaTI)I OCTC€OACHCHTOMETPHH AHCTAABHBIX OTACAOB IIA€

Tabauna 2 / Table 2
ueBbIX KOCTell (HAAMDBIIIEAKOB) Y MAI[HeHTOB ¢ HaAHIHEM

KAMHHYECKAX IPU3HAKOB dMMKOHAMANTA B AHHAMAKe Ha6Aropenmit (Sxsx)
Results of osteodensitometry of the distal humerus (condyles) in patients with clinical signs of epicondylitis in the dynamics

of observations (Sxtsx)

Onrrueckas maotaOCTh (ID ) M rpapHenTs HAOTHOCTH
*“IIAOIIAAD OT[eHKH: (IDG) KoCTHOII CTPYKTYPHI HAAMBIIIEAKOB

Pammans, Bospact, Anarsos S1,82,83 Ao revenns | B xonne aeuenust | Yepes 12 mecsnes

ID IDG ID IDG 1D IDG

S1 2559 | 470 2690 511 2707 580

I-an 36 AeT, HAPYXKHBIHA STUKOHAMAUT S2 2610 | 475 2715 643 2720 651

S3 2617 | S11 2718 661 2727 673

S1 2715 417 2712 470 2721 506

Me-0B, 3 8 AeT, HApY>KHbIN STUKOHAHMAHT S2 2600 | 460 2618 580 2624 625

S3 2588 | 450 2601 514 2909 621

S1 2637 | 40S 2644 519 2738 644

M-uH, 40 AeT, BHyTpeHHUI STMKOHAMAUT S2 2730 | 424 2335 548 2729 641

S3 2711 493 2718 605 2717 602

S1 2755 | 468 2725 530 2730 564

He-eB, 39 AeT, BHYTpeHHHIT SIIMKOHAUAUT S2 2658 | 470 2700 503 2677 552

S3 2619 | 479 2677 51§ 2700 598

S1 2790 | 513 2800 569 2766 630

Ip-0B, 37 AeT, ABYCTOPOHHHIT SIIMKOHAHANT™™ S2 2703 | 48S 2736 540 2742 607

S3 2790 | 466 2802 500 2787 509

5 S1 2670 | 505 2688 516 2699 530

Tp-um, 44 roaa, asycropomnuit S2 2749 | 488 2768 499 2773 502
SMUKOHAUAHUT

S3 2788 501 2790 512 2784 603

IMpumevanus: ¥ — maomapu onenku: S1 — 1 MM2, S2 — 20 mM?,
Hero 1 HAPY>XHOTO HAAMBIIIEAKOB
Notes: * — area estimates: S1 — 1 mm?, $2 — 20 mm?, S3 — 30 mm?,
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S3 — 30 mm?, ** — ycpeanennsie noxasarean ID u IDG BayTpen-

** — average values of ID and IDG of internal and external epicondyles.
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4ecKuX POPM H3yJaeMOi MATOAOTHH, IIOITOMY IepCIIeKTHB-
HBIMM HaIlpaBA€HHAMHU B COBpeMeHHOM AMarHOCTHKE OCTeO-
apTPOMHOIIATHH, B TOM YHCAE M AOKTEBOTO CyCTaBa, CAEAYeT
CYUTATh OO'bEKTHBHBIE YYBCTBUTEABHbIE AUTUTAABHBIE (ump—
pOBbIe) METOABI HCCA€AOBaHMM. B cBA3M ¢ aTUM mokasare-
AY OITHYECKON IAOTHOCTH KOCTHBIX U IIePUAPTHKYASPHBIX
TKaHel MOI'YT OBITh CBOEOOPasHBIMU (YCAOBHbIMI/I), HHO-
TAQ M €AMHCTBEHHBIMH MHAMKATOPAaMHU BBHIPRKEHHOCTH H3-
MeHeHUH, IIOAOKUTEABHON HAM OTPHILIATEAbHON AMHAMHUKH
IaTOPU3NOAOTHYECKHUX IporieccoB. [IA0THOCTHBIE XapakTe-
PHCTHKH AMCTAABHBIX OTAEAOB IlAed IO mokasareAasM ID u
IDG B 30Hax MHTepeca, XapaKTepU3yIONUe HX COCTOSHHUE,
U3y4eHbl Y AUI KOHTPOABHOM TPYIIIIBI (YCAOBHaﬂ HopMa)
(Taba. 1). ManudecTanus yAbTPacTPYKTYPHbIX U3MEHEHUH
Ha OCHOBE IIPEABAPUTEABHOM I[BETOKOPPEKI[UH PEeHTIeHOB-
CKOTO U300paXKeHUS OLeHUBAEMbIX CTPYKTYP OTKpHIBaeT
BO3MOXHOCTH aAGKBATHO aHAAM3MPOBATh paclpepeseHHe
OIITUYECKUX [AOTHOCTEH U KOCBEHHO CYAUTb 00 aKTUBHO-
CTH 0CTe00AACTOB U OCTEOKAACTOB B KOCTHOM TKaHH pak-
THYECKHU ellje Ha MeTa0OANIeCKOM yPOBHE, YTO MO3BOASIET
TOBOPHUTD O ACHCTBHTEABHO AOKAMHUYECKON AMAarHOCTHKE.

Taxoit MeTOAMYECKHIT [IOAXOA AIIOCTEPHOPHOI 06paboTKu
UPPOBOTO H300paKeHHUs CYOCTpaTa HCCAEAOBAHHS II03BO-
ASIeT ITOAYYaTh AOCTATOYHYIO Ka4eCTBeHHO-KOAUYECTBEHHYIO
MHPOPMAIIHIO U, CAGAOBATEABHO, IEPEXOAUTD OT MHTYUTHB-
HO-IMIIUPUYECKOTO YPOBHS OLIeHKU U3MEHEHHUI K 00beKTHB-
HoMy. McroAb30BaHHAS TaKTHKA II03BOASIET ONTUMH3UPOBATh
CKPMHMHIOBbIe HCCAGAOBAHHUS B IIPOIleCCe BBIABACHUH I'PYIII
PHCKA CPeAH MAIfMeHTOB, UMEIOIIMX IPeAPACTIOAOKEHHOCTD
K BO3HUKHOBEHHIO 9NUKOHAMAUTOB, 0OYCAOBAEHHBIX 0CO-
0eHHOCTSMHU UX NPOPeCCHOHAABHON AesiTeAbHOCTH. Tak-
e OHa 9 PeKTHBHA AASL AUHAMHYECKUX HAOAIOACHUIT IIPH
OIleHKe KAauyecTBa MPOPHAAKTHIECKUX H TepaneBTHYECKHX
MepOTPUATHH.

ITaoTHOCTHBIE PA3AMYUSA AMICTAABHBIX OTACAOB IIPABOH
U AeBOM MAedeBHIX KocTell (KOCTHON M MATKOTKAaHHOM
IapaoCCaAbHON CTPYKTYP HAAMBII[eAKOB) y AUIL KOH-
TPOABHOM I'PYIIIIbI (YCAOBHaH HopMa) 10 a0COAIOTHOMY
IIOKA3aTeAI0 ONTHYECKON NMAOTHOCTH U IO ee I'PAAMEHTY
BHE 3aBHCHMOCTH OT IAOIIAAEH OLleHKM OKAa3aAMCh He3Ha-
YUTeABHHIMU (CTATHCTHYECKH HeAOCTOBeprIMI/I), XOTS U
Pa3HOHANIPaBAGHHBIMH. JDTOT $EHOMEH MO3BOAUA B AAAD-
HelmeM MCcIoAb30BaTh nokadareau ID u IDG B xauecTBe
0a3MCHBIX Y OCHOBHOM KOTOPTHI 00CAEAOBAHHBIX. Y MaLu-
€HTOB C KAMHMYECKMMH IIPU3HAKaMHU dIIMKOHAMAHTA Ha da-
3aX OTCYTCTBUSA PEHTT€HOMOPPOAOTHYECKH YAABAUBAEMBIX
CTPYKTYPHBIX U3MEHEHU YAAAOCH BBIIBUTD CHIDKeHHUE a6-
COAIOTHOI'O X OTHOCUTEABHOI'O IOKa3aTeAed ONTHYECKOM
IAOTHOCTH M AMHAMHKY HX BOCCTAHOBAEHHS HA PA3AUYHBIX
aTamax HabAIOAeHUS (Ta6A. 2). Omnenxka naotaoctu o IDG
CYIIeCTBEHHO pacIINpsAeT IPEACTABACHUS O AMHAMUKE U3-
MeHeHHH B INapaoCCAABHBIX MATKOTKAHBIX CTPYKTYpax
BCAEACTBHE NepeHANpsDKeHUS U MHKPOTPaBMATU3AIMH
MBI €YHO-CYXOXHUABHBIX CTPYKTYP, CBA3aHHBIX C HAAMBI-
LIeAKAMH, MPUBOASIIUX UX K KOAAOMAHOMY HaOyXaHHIO U
aCeNnTHYeCKOMY PeaKTHBHOMY BOCIIAACHHIO C IIOCACAYIOIIH-
MH MeTaAACTHYeCKEMHI U3MEHeHHUSIM B HapkocTHuIe [13].
Aaxe Ipy CpaBHUTEABHO PABHBIX IIOKA3aTEASX OITHYECKON
IAOTHOCTH COGCTBEHHO KOCTHON CTPYKTYpPhl IOKa3aTEAH
IDG y pa3sAMYHBIX AIOAEH MOTYT OTAMYATHCS, IIOCKOABKY
B 3HAUUTEAbHOH CTeNeHHU ONPeAeASIOTCS AMHAMHUYECKH
6oAee AQOUABHBIMI, YeM B KOCTSIX, [POTEKAOIIMMHU B MII-
KHUX TKaHSAX MeTab OAMYeCKUMH IIPOLIeCCAMH, SBASIOIIMMU-
csl CBOeOOPa3HBIMI HHAMKATOPAMU UX UHTEHCHBHOCTH.
C y4eTOM OTHOCHTEABHON TOPIUAHOCTH IIepeCTpOeyYHbIX
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IIPOIIeCCOB B CTPYKTYPaX KOCTHOM TKAaHM HaAMBIIIEAKOB
IIpU AMUKOHAUAUTAX 00Aee MHGOPMATHBHBIM IIOKA3aTeAEM
MaHM$EeCTUPYIIUM UX AMHAMHKY cAepyer cuuTaTh IDG.
3HaueHMe IIOKa3aTeAel ONTHIECKON IIAOTHOCTHU B KaueCTBe
IIPeAMKTOPOB PaCCMATPUBAEMOIl IIATOAOTHH OCOGEHHO
HATASAHO MPOSIBASETCA B IMpOIjecce aHAAM3A PE3yAbTATOB
ee AMarHOCTHKHU M Pa3BUTHS B AMHAMHUKe HAOAIOACHMIT He
CTOABKO HAa KOAAEKTHBHOM, CKOABKO Ha HHAMBHAYaABHOM
ypOBHE OIleHKH.

3axarouenne. Lugposas penmaenodencumomempus kocm-
HBIX U MAZKOMKAHDIX NAPAOOCANLHBIX CIMPYKINYP HPU HAAUUL
KAUHUHECKUX NPUSHAKOS INUKOHOUAUMA 108OAsem 00BeKmu-
BU3UPOBAIMDL NEPECPOEUHDIE NPOYECCHL 8 HUX YXe HA IMANAX
Memaborudeckux usmenenuti. Aencumomempuseckue nokasa-
meau ID u IDG mozym 6bimp UCHoAb308aAHbL 8 KAUECHEE CBOEO-
OpasHbix UHOUKAMOPOB KAK HA IMmane nepeudHoi duazHocmu-
KU, max u 8 npoyecce OyeHKu IPPeKMusHoCm AeHeHus npu
dunamuueckux Habatodenusx. Paspabomannvie memoduueckue
npuemsl korusecmeennoti (yudposoii) derncumomempuseckoil
OYEHKU COCIOAHUS KOCIHDIX U MAZKOMKAHHDIX NAPAOCCAADHBLX
CIPYKMYP ¢ UCHOAb30B8AHUEM MAA00030601i YuPposoili permee-
HoduazHOCMUMECKOTi annapamypol u npozpamm «<AuHc Maxaon
pabouas cmanyus epa4a> no3eoAII0OM 00BeKMUBUIUPOBAMD
uccAedo8anus, ces3antbie ¢ peulenem 80npocos panmeii dua-
ZHOCHUKY INUKOHOUAUMOB.
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Ocob6eHHOCTH QYHKIIHOHAABHOTO COCTOSHHS OPraHH3Ma ONEPATOPOB H MAIIHHHCTOB
HepTeXMMHYeCKOT0 NPEANPHATHSA B 3aBHCHMOCTH OT TPYAOBOTO CTa)Ka

®BOY BO «OpeHbyprckuit rocyaapCTBeHHbI MEAULIMHCKII YHIBepcuTeT>» Munsapasa Poccun, ya. Coserckast, 6, Open0ypr,
Poccus, 460000

Bsepenne. B pesyabTrare MacmTabHON MOAEPHHU3ALHMH TEXHOAOTMYECKHUX IIPOLIECCOB HA OPraHM3M PabOUHX PEAIPHSTHIL He-
¢TexuMIIecKoil IPOMBIIIAEHHOCTH BO3ACHCTBYIOT GaKTOPhI MAAOH HHTeHCHBHOCTU. C yBeAMdeHHEeM BpeMeHH dKCIIO3HITUU
TIPU ACHICTBHH TaKKX (aKTOPOB OTBETHAS PEAKIM OPraHM3Ma XapaKTePU3YeTCsd PASAMYHBIMU H3MEeHEHHAMH QH3HOAOTHIECKOTrO
CTaTyCa, OAHAKO AO HACTOSIEr0 BpeMEHH MEAHIIMHCKIE OCMOTPBI pabourX HepTeXUMUIeCKHX IPEATIPUSTUN HMEIOT KAUHH-
YeCKYI0 HalPaBAGHHOCTD. B CBA3HM ¢ 9THM, Upe3BBIYAlHO BaXXHBIM CTAHOBHTCS CHCTEMHOE HCCAEAOBAHHE QH3HOAOTHYECKHUX
QYHKIMI PAOOYUX C YIETOM UX TPYAOBOTO CTAXA AAS PAHHETO BBUIBACHHS HeOAATOMPUATHOTO BAMSHIS IIPOM3BOACTBEHHON
CpeAbI U Pa3paboTKu 3¢ $eKTUBHBIX MPOYHAAKTHIECKUX MEPOIPUSTUIL.

ITeAb McCAGAOBAHMST — OLIEHHTb OCOOEHHOCTH QYHKIJMOHAABHOTO COCTOSIHHS OPraHM3Ma ONEPaTOPOB M MALIMHKMCTOB He-
$TeXHMMIIECKOTO MPEATIPHUATHA B 3aBUCHMOCTH OT TPYAOBOTO CTaXa.

MarepuaAast H MeTOABL. AAsI BbISIBACHIS 0COOEHHOCTel GYHKIMOHAABHOTO COCTOSIHUS OpTaHH3Ma 78 orepaTopos i 68 Mauu-
HHCTOB B 3aBUCHMOCTH OT TPYAOBOT'O CTa)Ka OBIAM Pa3A€AeHBI Ha TPH IOArPYIbL. MccaeA0BaHO QYHKIOHAABHOE COCTOSIHIE
LIeHTPAABHO, BeTe€TATHBHOI HEPBHOM U CEPAEYHO-COCYAHCTOR CHCTEM, A TAKKE OLPeAeAeHBI yPOBEHb OHOAOTHYECKOI aAAIITa-
LMK B PaBOTOCIIOCOOHOCTD pabounx. QYHKIMOHAABHOE COCTOSIHUE LIeHTPAABHOM HEPBHOF CHCTEMBI OLIeHEHO 10 MOKA3aTeASM
QYHKIMOHAABHOTO YPOBHS HEPBHOH CHCTEMbI, YCTOMYMBOCTH HEPBHOM PEaKIIMH, YPOBHIO (YHKIMOHAABHBIX BO3MOXHOCTEH
c$OpMHUPOBAHHOM QYHKIIMOHAABHOMN CHCTEMBI M YPOBHIO PabOTOCIIOCOOHOCTU HA AIIIAPATHO-IPOrPAMMHOM KOMIIAEKCE.
PesyanTaTnl. BriapaeHO, UTO ¢ yBeAUYeHHEM TPYAOBOTO CTaXa Y OIIEPATOPOB HepTEXUMUIECKOTO MPEATIPHATHS H3MEHHAUCH
TIOKa3aTeAr QpyHKIMOHAABHOTO COCTOSHES OPTaHM3Ma, O YeM CBUAETEABCTBYET YMEHbIIeHHe BpeMeHH IPOCTON 3PUTEABHO-
MOTOpHO! peakiuu B 1,5 pasa, yBeAndeHMe IOKa3aTeAeHl CUMIIATHYECKON aKTHBHOCTH BETeTaTHBHOH HEPBHOM CHCTeMBI B
1,7 pasa, a Taioke yBeamueHHe B 1,4 pasa IOKasaTeAs apAeKBATHOCTH IIPOIIECCOB PETYASIIMM Ha (pOHe MOBbIIEHHS B 1,7 pasa
BEreTaTHBHOTO MOKA3aTeAs PUTMA, XapaKTEePHU3YIOIUX YCHACHHE Ae30PTaHU3AIMHI B MXCHCTEMHBIX B3AUMOACHCTBUAX IIeH-
TPAABHOTO U ABTOHOMHOTO KOHTYPA PETyASIINY GUIMOAOTHISCKIMH QYHKITUAME. Y MAIIMHUCTOB C YBEAMYEHHEM TPYAOBOTO
CTa)ka OTMEYaAOCh yBeAUYeHHe TTOKa3aTeAeH apacCHMITATHYeCKO aKTHBHOCTHU BeIeTaTUBHOMN HepPBHOM cucTeMbI B 1,3 pasa, a
TaKKe YBeAUUYeHUe BeTeTaTHBHOIO II0KA3aTeAs! PEryASILUH B 1,2 pasa, 4TO CBUAETEABCTBYeET 00 YCHACHHH aBTOHOMHOTO KOH-
TYpa PETYASIIMY GUINOAOTHIESCKIME QYHKITUAMH.

BoiBoabL. Y pabouux ocHosHbIX npodeccuii Hedmexumuneckozo npednpusmus ¢ yseureHuem mpyoo6ozo cHiaxa Omme4aroc pas-
sumue 0oA20CPOHHOL adanmayuu, 4mo noomeepycoaemcs CHUNIEHUEM HUCAA PaBoUUX ¢ HEYD0BAEMBOPUMEeAbHbIM YPOBHEM Adan-
MAYUY U yseAuteHuem onepamiopos u MAWUHUCITIO8 C HOPMAALHbIM YPOBHEM PABOMOCHOCOOHOCUL.

Karouesbie cA0Ba: Hedrmenepepabamvieaowjas npoMbiAeHHOCMb; ONePaMmopsl; MAUUHUCTIDL NPOPECCUOHAALHO SHAUUMbIE Cli-
CIMeMmbl 0p2aHU3Ma
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Dunancuposanue. ViccaepoBaHME He MIMEAO CIOHCOPCKOH MOAAEPKKH.

Kondauxm unmepecos. ABTOpbI 3asIBASIOT 00 OTCYTCTBHE KOHPAHKTA HHTEPECOB.

Nina P. Setko, Sergey V. Movergoz, Ekaterina V. Bulycheva

Features of the functional state of professionally significant body systems of operators and
machinists of a petrochemical enterprise depending on their work experience

Orenburg state medical university, 6, Sovetskaya str., Orenburg, Russia, 460000

Introduction. As a result of large-scale modernization of technological processes, the organism of workers in the
petrochemical industry is affected by low intensity factors. With an increase in exposure time under the influence of such
factors, the response of the body is characterized by various changes in physiological status, however, until now, medical
examinations of workers in petrochemical enterprises have a clinical focus. In this regard, it becomes extremely important to
systematically study the physiological functions of workers, considering their working experience for early detection of the
adverse effects of the work environment and the development of effective preventive measures.

The aim of the study is to evaluate the features of the functional state of the organism of operators and operators of a
petrochemical enterprise, depending on the length of service.

Materials and methods. To identify the features of the functional state of the body, 78 operators and 68 drivers, depending
on the length of service, were divided into three subgroups. The functional state of the central, autonomic nervous and
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cardiovascular systems was studied, and the level of biological adaptation and working capacity of workers were determined.
The functional state of the central nervous system is assessed by indicators of the functional level of the nervous system, the
stability of the nervous reaction, the level of functionality of the formed functional system and the level of performance on
the hardware-software complex.

Results. It was revealed that with an increase in seniority, the operators of the petrochemical enterprise changed the indicators
of the functional state of the body, as evidenced by a decrease in the time of simple visual-motor reaction by 1.5 times, an
increase in the rates of sympathetic activity of the autonomic nervous system by 1.7 times, and an increase in 1.4 times the
adequacy of regulation processes against a 1.7-fold increase in the vegetative rhythm indicator, which characterize increased
disorganization in the intersystem interactions of central and an independent contour of regulation of physiological functions.
With an increase in seniority, typists noted an increase in the parasympathetic activity of the autonomic nervous system by 1.3
times, as well as an increase in the autonomic regulation rate by 1.2 times, which indicates a strengthening of the autonomous
regulation loop by physiological functions.

Conclusions. The workers of the main professions of the petrochemical enterprise with an increase in their seniority noted the
development of long-term adaptation, which is confirmed by a decrease in the number of workers with an unsatisfactory level of
adaptation and an increase in operators and drivers with a normal level of working capacity.

Keywords: oil refining industry; operators; machinists; professionally significant systems
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Beeaenne. B HacTosimee BpeMsi B pe3yAbTaTe MacImTad-
HOM MOAGPHHU3AIJMU TeXHOAOTHYECKHX MPOIIECCOB, BKAIOYAIO-
IIeH BHeAPEHHE HeIlpephIBHbIX, 3aMKHY THIX TeXHOAOTHYIECKUX
ITUKAOB, BBICOKYIO CTeIIeHb aBTOMATH3AIMH U MeXaHH3aIUK
TPYAOEMKIX OIIePALINil, 3aMeHy YCTAPEBIIETo 000PYAOBAHHS,
Ha OpraHU3M PabOYUX NPEATIPHUATHI HeTeXHUMIIECKOH IPO-
MBIIIACHHOCTH BO3ACHCTBYIOT paKTOPBI MAAOH HHTEHCHBHOCTH
[1-3]. C yBeandenneM BpeMeHH 9KCIIOZULMH NIPH AEHCTBHH
TakuX GaKTOPOB OTBETHAS PEaKIMsA OPTAHH3MA, B IIEPBYIO
OYepeAb, XapaKTepU3yeTCs Pa3AMYHbIMH H3MeHEeHUAMH QU3HO-
AOTHYECKOTO CTAaTYCa, OAHAKO AO HACTOSIErO BpeMEHH MEAH-
LIMHCKHE OCMOTPBI pabounx HepTeXMMHUIECKUX IPEAIPHATHI
MMEIOT KAMHHYECKyIo HarpaBAeHHOCTD [3]. B cBssu ¢ aTmy,
Ype3BBIYANHO BAXKHBIM CTAHOBHUTCS CHCTEMHOE HCCACAOBAHHUE
$usrorornyeckux PyHKLHA pabodrX C yIETOM UX TPYAOBOIO
CTaXKA AASL PAHHETO BbIIBACHHS HeOAAQTONMPHATHOTO BAMSHHA
IPOU3BOACTBEHHOI CPeADbL U Pa3paboTku 3¢ PeKTHBHBIX IIPO-
PUAAKTHIECKUX MePOIIPUATHI.

ITeAn ccAepOBaHHS — OLIEHHUTH OCOOEHHOCTH QYHKIHO-
HAABHOTO COCTOSIHHSA OPTaHM3Ma ONEePaTopOB M MAIIMHUCTOB
HeTeXHMITIeCKOTO IIPEAIPHATHSA B 3aBICUMOCTH OT TPYAOBO-
IO CTaXa.

MarepuaAbl B METOABL. AASI BBISIBAGHHS 0COOEHHOCTEN
QYHKIIMOHAABHOTO COCTOSIHHS OpTaHM3Ma 78 onepaTtopos u 68
MAIIMHICTOB B 3ABUCUMOCTH OT TPYAOBOTO CTaXKa OBIAU paspe-
AEHBI Ha TPH OAIPYIIIBL. B mepByio moArpymry Bomau Maso-
CTOXHPOBaHHbIe paboulte, TPYAOBOM CTAX KOTOPBIX COCTABASIA
AO S AeT; BO BTOPYIO IOATPYIITy — CPeAHeCTaXHPOBAHHbIE
pabouue (TpyaoBOit cTak 610 AeT); TPeTbo MOATPYIIITY CO-
CTABMAM BBICOKOCTa)XMPOBAHHbIe paboune, TPYAOBOH CTAX
KOTOPHIX ObIA Goablre 11 AeT.

Y omepaTopoB M MAIIMHUCTOB HEQTEXUMHYECKOTO HPEA-
HPHUATHS HCCAEAOBAHO QYHKIOHAABHOE COCTOSIHUE IIeHTPAAb-
HOM, BEr€TaTUBHOM HEPBHOM U CEPAEYHO-COCYAUCTOM CHCTEM,
a TaKOKe OIPeAEAeHDbl YPOBEHb OHOAOTMYECKOH AAANTALUU U
paborocmocobHOCTs pabounx. yHKIMOHAABHOE COCTOSHIE
LEHTPAAbHOM HEPBHOM CHCTEMbI OLIEHEHO II0 IT0Ka3aTeASIM
dyHKIHOHAABHOTO YpOBHs HepBHo# cuctembt (PYC), yeroit-
anBoCTH HepBHOI peakuun (YP), ypoBHIO QyHKIMOHAABHBIX
BO3MOXHOCTEH CPOPMUPOBAHHOH QYHKIIOHAADHON CHCTEMbI
(Y®B) 1 uHTErpasbHOMY OKA3aTEAIO O6IIET0 COCTOSHHUS Op-
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raHU3Ma — YPOBHIO PabOTOCIOCOOHOCTH Ha AMIAPATHO-IIPO-
TPAMMHOM KOMIIAEKCE, B OCHOBE KOTOPOTO A€XKHT IIPHHIIHII
perucrpanuy nNpocTor 3pUTEAbHO-MOTOPHOM PeaKIMH 10
meropuxe M.IT. Mopos [4]. ®ynkimoHaasHOe cocTosIHUE cep-
AEYHO-COCYAUCTOM, BEreTaTUBHON HEPBHOM CHCTEMbI, BKAIOYAsI
BETeTATHBHYIO PETYASLHIO GU3HOAOTIIeCKUMU GYHKIIHSIMI, a
TaKoKe yPOBEHb OHOAOTUIECKOM AAATALIMH PAGOTIX HCCAEAO-
BaHBI C IOMOIIBIO0 PETHCTPALIMH Ha AlaPaTHO-IPOrPAMMHOM
xommaekce OTRO-expert [S], crarucruueckux moxasareaeit
BapHabeABHOCTH CePAEYHOIO PUTMA — BAPHALMOHHOTO pas-
maxa (AX), moast (Mo), ammautyast Mopst (AMo), MaTemaru-
4ecKoro oxkuAans (M), CpeAHeKBaAPATHIECKOTO OTKAOHEHHUS
(SDNN) ¢ mocAeAyIOImUM PacieToM TaKMX HHTEIPAAbHBIX
ToKasareAeil, Kak UHAEKC BeretarusHoro pasHosecus (VIBP),
BereTaTUBHbIl MoKasaTeab pasHosecus (BIIP), mokasarean
apexsarHocTU nponeccop peryasuuu (ITAITP), unaexca Ha-
npsbkenus peryastopubix cuctem (MH).

Crarucrideckas 06paborka pe3yAbTaTOB IPOBOAMAAC C
HCII0AB30BAHMEM I1AKeTa IPUKAAAHBIX Iporpamm CTaTHCTHKA
6.0 1 Microsoft Exel 2007. OueHka AOCTOBEpHOCTH OCYIECT-
BAsIAACS TI0 t-KkpuTepmio Crbopenta [6].

Pe3yAbTaThl. YCTAHOBAEHO, YTO C yBEAMYEHHEM TPYAOBOIO
CTaXa CPEeAU OIIepPaTOpPOB OTMEYAAOCH YBEAHUEHUE CKOPOCTH
PeaKIuu B OTBET Ha PAOOUMIL CUIHAA, O 9eM CBUAETEAbCTBYET
AOCTOBEepHOE yMeHbIIeHIe BpeMeHH AATeHTHO IIPOCTOH 3pHU-
TeabHO-MOTOpHOM peakiuu (T) ¢ 0,31£0,01 mc po 0,28+0,01
mc (p<0,05) (taba. 1).

ITo Bceit BEPOSITHOCTH, 9TO OOBSICHAIETCS TPEHUPOBAHHO-
CTBIO HEPBHBIX IIPOLIECCOB y OIEPATOPOB IIPH BHITOAHEHHH
CBOUX IPOQeCcCHOHAABHBIX QYHKIIHMI, XapaKTepH3yoleecs
OBICTPBIM IIePeKAIOYEeHeM BHIMAHMS, aHAAU30M H3MEHs-
IOIIUXCS] KOHTPOAMPYEMBIX ITOKa3aTeAel], a TakxKe OBICTPHIM
IPHUHSTHEM PelIeHHI TP HeOOXOAUMOCTH Ha pabodeM MecTe
[7]. O1OT daKT moATBepKAAETCS TEHACHIEN K YBEAMUEHHIO B
IIpOLlecce TPYAOBOM AESTEABHOCTH CPEAH OIIEPATOPOB TAKHX
nokasaTeaed, kKak YP ¢ 1,20£0,20 yca. ea. a0 1,30£0,1S yca.
ea. (p>0,05) u YOB c 2,47+0,18 yca. ea. a0 2,52+0,11 yca.
ea. (p<0,05).

Y MaIIMHHCTOB yCTAaHOBA€HA MHAS KapTHHA M3MEHEHHs
$YHKIIMOHAABPHOTO COCTOSIHHS IJeHTPAAbHOM HEPBHOM CHCTe-
MBI B 3aBUCHMOCTH OT TPYAOBOIO CTaXKa M XapaKTepU30Ba-
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AOCDh yBeAMYeHHEM AATeHTHOTO IIePHOAA 3PHTEAbHO-MOTOP-
HOM peakIuy B OTBeT Ha pabouumit curraa c 0,28+0,01 mc y
MaAocTaxupoBaHHbIX A0 0,31£0,01 Mc y BbICOKOCTaXHUPO-
BaHHBIX pabounx (p<0,05), Ha pOHe AOCTOBEPHOTO CHUXKe-
Hua YP ¢ 1,4240,31 yca. ep. po 0,98+0,17 yca. ea. (ps0,0S);
u YOB, cooTsercTBeHHo, ¢ 2,71£0,20 ep. a0 2,22£0,19 yca.
ea. (p<0,05). YcraHoBAeHHOE yXyAlleHHe (yHKIMOHAABHOTO
COCTOSHUS LIeHTPAAbHOM HEePBHOM CHCTEMBbI Y MAIIMHUCTOB C
yBeAMYeHHeM TPYAOBOTO CTAXKA, BEPOSITHO, CBSI3AHO C HeOAa-
TONPHSTHBIM BAMSHHEM Ha OPTaHM3M PAbOUMX TAKKX BEAYIIIX
$aKTOpOB IPOM3BOACTBEHHOM CPeADI, KaK HEHPOTOKCHYeCKIe
XMMHUYeCKMe BeleCTBa M NPOM3BOACTBEHHbIM ITyM, KOTOpbIe
TPU COYETAHHOM ACHCTBHU MOTYT BBI3BIBATD TlepeHaIpsDKeHIe
TOPMOSHBIX IIPOIECCOB B KOPe OOABIIHX ITOAYIIAPHIL, CHIDKAS
QYyHKITMOHAABHbIE BO3MOXHOCTH IIeHTPAAbHOMN HepPBHOM CH-
cremsr [8-10].

C yBeAnmdeHHeM TPYAOBOTO CTaXKa y ONEPaTOPOB BhIAB-
A€HA aKTHBHU3AIMA CHUMIIATHYECKOrO TOHYCA BereTaTHBHOM
HepBHOM CHCTeMBbl, O YeM CBUAETeAbCTByeT cHIbkeHHe SDNN
¢ 0,054%0,00S c a0 0,031£0,007 c (ps0,0S) U yBeAUYeHHue
AMo c 44,613,34% a0 64,5£2,21% (p<0,05). TTpuaem, AMo
¥ pabouHX C TPYAOBBIM CTaskeM OT 6 AeT ¥ 6OAbIIe ObIAA BbIIIE
dusnonrorugeckux HopM Ha 21,9% y cpepHeCTaXXMpPOBAHHBIX
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omepaTopoB U Ha 46,9% y BHICOKOCT)KHPOBAHHBIX OIIEPATO-
poB u cocrasuaa 53,5%5,14% u 64,5+2,21% npu HOpMmupye-
MBIX 3HAYEHUSX ITOTO [IOKa3aTeAs B peaeaax 42,1-43,9% [1].

Y MalIMHKUCTOB B OTAMYHUM OT OIIEPATOPOB C YBEAHYECHHEM
TPYAOBOTO CTaXa BereTaTHBHASA PEryAAIMsa KapAHOPUTMOM
CMeIjaAach B CTOPOHY NAPACHMITATUYECKHIX BAMSHUH, 9TO TI0A-
TBepxpaerca yBeandenueMm AX ¢ 0,235+0,043 ¢ y MarocTaxxu-
poBaHHbIX MamMHUCTOB A0 0,275£0,055 ¢y BrIcOKOCTaXHMpPO-
BanHbIx MamuHUCTOB (p<0,05). [Tpu 5TOM OTMEYaAOCH OAHO-
BpeMeHHOe CHIDKeHHe aKTUBHOCTH CHMIIATUYECKOTO OTAEAA
BEreTaTUBHON HEPBHOM CHUCTEMbI y BBICOKOCTAXXHUPOBAHHbIX
PabovrX OTHOCUTEABHO AQHHBIX MAaAOCTRXHPOBAHHBIX pabo-
gypx. SDNN ¢ yBeAnmdeHHeM TPYAOBOTO CTaXkKa AOCTOBEPHO
yBeanduBaacs ¢ 0,045+0,001 ¢ o0 0,053+£0,002 ¢ (ps0,0S ;a
Mo pocroBepHo cHmkasacs ¢ 0,828+0,029 ¢ o0 0,738+0,025
c (p<0,05), FTaGA. 2).

IToaTBepIXA€HMEM BBISIBACHHOTO BEreTaTUBHOTO OaAaHca y
pabourx HCCAeAyEMBIX PO ECCUI SIBASAACH M YCTAHOBAECHHASI
AMHAMHKA M3MEHEHHs MHAEKCA BeTeTaTHBHOTO PaBHOBECHUS,
KOTOPBIH y BHICOKOCTaXXHPOBAHHBIX OIIEPAaTOPOB AOCTOBEPHO
yBeAMYHACS B 2,5 pasa U cocTaBuA 426,7+3,26 ycA. ep. npu
171,5+4,12 ep. y MAaAOCTOXMPOBAHHBIX PabOdHX (ps0,0S) ; TOT-
A2 KaK y BbICOKOCTQ)XHPOBAHHBIX MAIIMHUCTOB, HATIPOTHB, 3TOT

Tab6auna 1 / Table 1

ITokasareAn ¢pyHKIMOHAABHOTO COCTOSIHHS LIeHTPAABHON HEPBHOI CHCTEMbI Y pa604nX HePpTeXHMHIECKOrO IPeAnpH-
SITHSI OCHOBHBIX MPOdeccuii B 3aBHCAMOCTH OT TPYAOBOTO CTaXKa
Indicators of the functional state of the Central nervous system in workers of the petrochemical enterprise of the main profes-

sions, depending on the length of service

ITokazareAb Omneparopsl, TPyAOBO¥ CTaXK ManmmHHCTBI, TPYAOBOI CTAX
<§ aer 6-10 aer >11 Aer <§ aer 6-10 Aer >11 aer

Bpews AatenTHOI MPOCTOf SPUTEABHO-MOTOPHOR | 31,0 1 | 29+0,01% | 0,28+0,01%| 0,28+0,01%* | 0,2940,01* |0,3120,01%**
peaxIu, ¢
iy*zg‘cc’;‘m‘“’m YPOBEHD HEPBHOM CHCTEMDL YCA- | 5 694025 | 2,610,229 |2,63+0,31 | 2,500,15 | 2,60+0,08 | 2,51%0,07
YcroitunBocTb HepBHOH peaxiuy, ea. (YP) 1,20+0,20 | 1,40+0,25 | 1,30+0,15 | 1,42+0,13 | 1,25+0,18 |0,98+0,17***
Yposetb QYHKIHOHAABHBIX BOSMOXHOCTeit CQOPMI- | ) 1116 16 | 5 6740 17 | 2,5240,11 | 2,71£020 | 2,5:020 | 2,22+0,19*
POBaHHO! QYHKIMOHAABHOI CUCTeMBl, yeA. ea. (YOB)

Ipumevanus: ¥ — p<0,05 npu cpaBHEHNM ¢ AAHHBIMU MAAOCTXXHPOBAHHBIX pabounx; ** — p<0,05 mpu cpaBHeHHH AQH-

HBIX MAIIMHKCTOB U OIIEPaTOPOB OAHOM CTaXK€BOM IPYIIIIbL

Notes: * — p<0.05 when compared with data from low-skilled workers; ** — p<0.05 when compared with data from

drivers and operators of the same trainee group

Tab6auna 2 / Table 2

CrarucTHYeCKHe II0Ka3aTeAH BApHA0eAbHOCTH CEPACYHOI0 PUTMA Y pab04nX HepTeXHMHUYECKOTO IIPEATIPHSTHS OCHOB-

HBIX leO@CCCPIfI B 3aBHCHMOCTH OT TPYAOBOIO CTa’Ka

Statistical indicators of heart rate variability in workers of the petrochemical enterprise of the main professions depending on

the length of service

Iokaszareapb Oneparopsl, TPYAOBOH CTaK MamuHACTDI, TPYAOBOH CTaXK
<S§ aer 6-10 aet >11 aer <$§ aet 6-10 et >11 aer

Maremaruueckoe oxuparue (M), ¢ | 0,812+0,028 | 0,778+0,023 | 0,809+0,020 | 0,832+0,026 | 0,881+0,020 0,858+0,022
Cpeatexsaparieckoe 0,054+0,005 | 0,038+0,003* | 0,031£0,007* | 0,045+0,001 | 0,061£0,003*** | 0,053+0,002***
otkaonenne (SDNN), ¢

Mopa pacripeaesenust (Mo), ¢ 0,810+0,031 | 0,770+0,025 | 0,820+0,028 | 0,828+0,029 | 0,818+0,027** | 0,738+0,025%**
Awmmantysa Mopst (AMo), % 44,6£3,34 53,5%5,14% | 64,5+2,21* | 52,9+3,79** | 38,9+3,55%** 53,9+6,81**
BapuanuonHsbIit pasmax (AX), ¢ 0,268+0,021 | 0,192+0,023* | 0,151+0,017* | 0,235+0,043 | 0,293+0,086™** | 0,275+0,055**

IMpumeuanus: * — p<0,05 mpy cpaBHEHUU C AAHHBIME MaAOCTRKHPOBAHHbBIX pabounx; ** — p<0,0S mpu cpaBHEHHH AAHHBIX MAIlIH-
HIHCTOB U OIIePaTOPOB OAHOI CTAXXeBOM IPYIIIIbI
Notes: * — p<0.05 when compared with data from low-skilled workers; ** — p<0.05 when compared with data from drivers and operators of the

same trainee group.
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OpI/II'I/IHaAbeIe CTaTbU

OKa3aTeAb OTHOCHTEABHO MAAOCTXMPOBAHHBIX MAIIMHUCTOB
cHmKaAcs B 1,3 pasa ¢ 250,4+3,87 yca. ea. a0 196,1£1,39 yea.
eA. ps0,0S).

BasxHOM XapakTepuCTHKOM BereTaTMBHOM peryAsiuu Qu-
3HOAOTHYECKMMH QYHKIHAMH SBASETCA OIleHKAa aKTHBHOCTH
IIeHTPAABHOTO M aBTOHOMHOTO KOHTYpOB peryasanuu. Mure-
rpanys ¥ FapMOHMYHAS KOOPAMHAIMS ABYX YPOBHEH PHTMO-
reHesa o0OecreurBaeT HAACXKHOCTD U GYHKIMOHAABHOE COBEp-
IIEHCTBO PEryASTOPHBIX CHCTeM QU3MOAOTHIECKUX QyHKITMI
[1,7,11].

Y omeparopos ¢ yBeAndeHHeM TPYAOBOTO CTaXa OTMedeHa
A30pTaHM3alMs B MeXCHUCTEMHBIX BEeTeTaTUBHbIX BAMSHUSAX
ABTOHOMHOTO U I]eHTPAaAbHOTO KOHTYPa PeryAsIiMH GHU3HOAO-
THYeCKUMU QYHKIMAMHU. DTO OATBEPIKAACTCS YBEAIEHYEM B
1,4 pasa y BbICOKOCTaXXHPOBAHHbIX OIIEPAaTOPOB OTHOCUTEABHO
AQHHBIX MAAOCTKUPOBAHHBIX ONEPaTOPOB MOKA3aTeAs aAeK-
BAaTHOCTH IIPOLIECCOB PeryASIIHH, KOTOPBIN OTpaXkaeT HeAo-
CTaTOYHOCTD IIeHTPAAM3AIUY B BeTeTATUBHOM PEryASIlUH, U
yBeAHYeHHe BereTaTHBHOTO IIOKa3aTeAs peryAsiuu B 1,7 pasa,
CBHAETEAbCTBYIOIETO O CHIDKEHHUH AKTHBHOCTH aBTOHOMHOTO
KOHTYPa PeryAdluu. Y MalIMHUCTOB, HATIPOTHUB, IPH YBEAU-
9eHHH TPYAOBOTO CTa)Xa YCTAHOBAGHO CHIDKEHMe aKTHBHOCTH
IIeHTPAABHOTO KOHTYPA PEryASIIUH, YTO OATBEPXKAAETCS He-
3HaunTeAbHbIM yBeandeHueM ITATIP ot 65,3£2,15 yca. ea. A0
73,1£1,05 yca. ea. (sz,OS) , Ha pOHe yCHUAeHHUS ABTOHOMHOTO
KOHTYpa PETyASIINH, O 4eM CBHACTEAbCTBYeT cHukeHHe BIIP
¢ 5,81+0,05 po 4,91+0,03 yca. ea. (p<0,05).

PaccoraacoBaHHOCTb PeryAsSTOPHBIX IPOIeCCOB IPHUBO-
AMAQ K HCTOIEHUIO QYHKIIMOHAABHBIX pe3epPBOB H CHIDKEHHUIO
AAATITAIIMOHHBIX BO3ZMOXHOCTEH y BBICOKOCTA)XUPOBAHHbIX
OIepaTopoB. AHAAU3 AQHHBIX CBHAETEABCTBYET O TOM, YTO HH-
AEKC HATIPSDKEHHUS PeryASTOPHBIX CHCTEM AOCTOBEPHO YBEAHU-
YUBAACA Y BBICOKOCTQ)XMPOBAHHBIX OIepaTopoB A0 525,4+1,17
yCA. eA. mpu AaHHBIX 203,2179,9 ea. y HM3KOCTaXXHPOBAHHBIX
omeparopos (p<0,05).

Y MamMHKHCTOB MHAEKC HAIIPSUKEHHS PEryASTOPHBIX CH-
cTeM ObIA IIPAKTHYECKU HA OAHOM yPOBHE M COCTAaBASIA ¥ Ma-
AOCTaXMPOBAHHBIX pabounx 177,2+32,6 yca. ep. IpH AAHHBIX
197,4£58,5 ycA. ep. y BHICOKOCTRXKHPOBAHHBIX PAOOUHX ITOM
npodeccronaasHoit rpynmst (p>0,05). B cBssu ¢ atum, npu
yBEAMYEHHH TPYAOBOTO CTaXXa CPEAU OIIePaTOPOB IpaKTHYe-

CKH B 2,5 pasa yBeAMYHAOCH YHCAO PAOOUMX C HEYAOBACTBODH-
TEAbHbIM YPOBHEM AAAMTAIMH, TOTAA KaK CPeAH MAIlMHHUCTOB
YACABHBII BeC AMI| C TAKMM yPOBHEM OMOAOTHYECKOH aparTa-
MM TIPAaKTHYeCKH He M3MEHMACS M COCTaBAsA OT 5,8% cpean
BbICOKOCTa)XMPOBAHHBIX MAIIMHUCTOB A0 8,3 % cpeau MaAo-
CTaXMPOBAHHBIX MAIIMHACTOB (TabA. 3).

Y 60ABIIMHCTBA PAOOYNX BO BCEX CTAXEBBIX IPYIIIAX YCTa-
HOBAEHO HaNpsDKeHHe MeXaHH3MOB aAAIITAIMM, YACAbHBIH Bec
KOTOPBIX COCTAaBHA CPeAU OIlepaTOPOB M MANIMHHUCTOB 37,1%
u 25,0% B rpymme MaAOCTaXXKUPOBAHHBIX pabounx; 36,8% u
81,7% B rpyIIIe CPEAHECTAXMPOBAHHBIX pabounx u 31,4% u
29,4% B rpyIIIe BBICOKOCTAXKUPOBAHHBIX PAOOUHX.

OyHKIMOHMpPOBAHNE OPraHM3MA B PeXXMMe HANPsDHKeHHs
CBUAETEAbCTBYET O CTAHOBAGHHH AAANTAIIOHHOM CHCTeMbI K
daxTopaM, BO3AECHCTBYIONMM Ha OPraHKU3M PAOOUHX, IPH STOM
peaAusyoTcs He caMble 3¢ peKTHBHbIE M d9KOHOMHbIE MeXa-
HU3MBI PeryAsnuu [1,7], 9To B 1ieAOM MOXXeT OTpakaTbCs Ha
obmeit paborocrocobHOCTH Opranusma pabodero. ITo Bceit
BEPOSITHOCTH, 3TO U OOBSICHSIET TOT (YaKT, YTO HOABIIMHCTBO
PabOoYHX OCHOBHBIX POPeCCHit HeYTEXUMITIECKOTO IPEAIPH-
ATHS IMeAU PAbOTOCIIOCOOHOCTD HA YPOBHE HIDKHEH I'PAHMUITBI
HOpMbI (TabA. 4), T. €. y pabOYHX U 3TOM COCTOSHHU HAOAIO-
AAAOCh CHUKEHHE CKOPOCTH BBIIIOAHEHHMS IIPOCTHIX 3aAa4 B
npepesax 10-20%. YBeAHurBaAOCh BpeMs BBITOAHEHHUS 3aAQ-
HIIS X KOAMYECTBO AOIIYCKaeMbIX ommboK. CAOXKHDIE IAeMEHTHI
AESITEABHOCTH TIPH 9TOM BBITIOAHSIAUCD B TIOAHOM 00beMe 1 6e3
OIMO0K, HO CHIXKAAKCh KOCBEHHbIE IICHXOU3NOAOTHIECKHE
TIOKa3aTeAH OIIePATOPCKOI AeATEAbHOCTH, KOTOpble OTHOCATCS
K IIPOCTHIM dAeMeHTaM — yBeAndeHre Ha 10% mpocrToit 3pu-
TeAbHO-MOTOPHOM PeaKI[U C OAHOBPEMEHHBIM yBeAUYeHHeM
ee ACTiepcHy Ha 25%, YTO CBHAETECABBYET O CHHKEHWH BHHU-
Manus [4].

HesHaunTeABHO CHIDKEHHBI YPOBEHb PAb0TOCIIOCOOHOCTH
0ObIA 3aperucTpupoBaH y 56,5% omepatopos iy 70% mamiu-
HHCTOB CPeAM MAAOCTAKHPOBAHHBIX pabounx; cpeant 35,5% u
49,9% cpeAHeCTOXMPOBAHHBIX pabourx i cpeart 57,8% u 40%
BBICOKOCTOKUPOBAHHBIX pabounx, cooTseTcTBeHHO. Cpean
OIIePaTOPOB YCTAHOBACHA TEHAEHIIUSA K YBEAUIEHHIO YACABHOTO
Beca PabOYMX C HOPMAABHBIM YPOBHEM paboTOCIOCOOHOCTH
¢ 8,7% cpear MaAOCTaXXHMPOBAHHBIX A0 21,1% cpeau BbICOKO-
CTOXXMPOBAHHBIX PAOOYHX, UTO CBSI3AHO C TPEHUPOBAHHOCTHIO

Tabauna 3 / Table 3

Pacnpepesenne pa6ounx HepTeXHMHIECKOTO NPEAIPHUSTHS B 3ABHCHMOCTH OT YPOBHs OHoAorHyeckoii apanranun, %
Distribution of petrochemical plant workers depending on the level of biological adaptation, %

Pacnpepesenne pa6ounx HepTeXHMHIECKOTO MPEANPHSTHS OCHOBHBIX PO deccHii B 3aBHCHMOCTH OT YPOBHs paboro-

cnocobuocrH, %

VpoBeHb GHOAOTHYECKOH apANTALHH OmnepaTopsl, TPyAOBOI CTax MamuHHCTBL, TPYAOBOH CTaX
<Saer | 6-10 aer 211 aer <8§ aer 6-10 aer >11 aet
YAOBACTBOPHTEABHBIN 28,6 36,8 27,4 - 11,1 1,0
HanpsbxeHue 37,1 36,8 31,4 25 81,7 29,4
HeypoBaeTBOpuTeAbHBIH 5,7 21,0 13,8 8,3 7,2 5,8
Cpris 28,6 54 274 66,7 - 23,4
Tabauna 4 / Table 4

Distribution of workers of the petrochemical enterprise of the main professions depending on the level of efficiency, %

Yposenn Omneparopsl, TPYAOBO# CTax MamuHHCTBI, TPYAOBOH CTaX
paborocnoco6roCTH <S§ aer 6-10 aser >11 aer <S§ aer 6-10 aer >11 aer
Hopwmaapzbrit 8,7 16,1 21,1 10 16,7 6,7
He3naunreAbHO CHIDKEHHBIIN 56,5 35,5 57,8 70 49,9 40
CHYDKEHHBIN 34,8 41,9 21,1 20 33,4 46,6
CymjecTBeHHO CHIDKEHHBII - 6,5 - - - 6,7
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HepPBHbIX IIPOLIECCOB U Pa3BUTUIO AOATOCPOYHOH AAANITALIMH Ha
(OHe BBIPabOTKH IPO(eCCHOHAABHOI HAASKHOCTH.

BriBoabI:

1. C yseauuenuem mpydosozo crmanca y onepamopos Hepmie-
XUMUHMECK020 NPeONnPUIMUS UBMEHUAUCH NOKA3AMEAU YHKYUO-
HAABHOZ0 COCHIOSHUS OP2AHUMA, 0 Hem CBUOEMEeAbCINBYem YmeHb-
WieHUe BpeMEHU NPOCMOTL 3pUmeAbHO-MOMOpHOU peakyuu 6 1,5
pasa, ysesudenue nokasameaeil CUMNAMu4eckoti AKmusHocmu
sezemamusHoti HepsHoil cucmemsl 8 1,7 pasa, a maxie yseAute-
Hue 8 1,4 pasa noxazameas adexeamnocmu npoyeccos pezyAsyuu
Ha PoHe nosvuuenus 6 1,7 pasa sezemamuenozo nokasameis
pUMMa, Xapakmepusyouux ycureHue 0e30peanusayuu 8 mexc-
CUCTEMHBIX 83AUMO0ETICBUIX YEHMPAILHOZ0 U ABIMOHOMHOZ0
KOHMYypa pezyAsyuy PU3UOAOZUMECKUMU PYHKUUIMU.

2. YV mamunucmos c ysesusenuem mpyoosozo cmaxa omme-
4aA0Ch yBeAuteHUe nokaameieii NApaACUMNAMULECKOLl aKmus-
Hocmu sezemamusHoli HepeHoil cucmemvl 6 1,3 pasa, a markce
yeeAudeHUe 6e2eMamusHo20 nokasameis pezyrsyuu 6 1,2 pasa,
4mo cudemervcmeyem 00 ycuAeHUU A8MOHOMHO20 KOHMYPA pe-
2YASYUY PUIUOAOUHMECKUMU PYHKYUIMU.

2. Y pabouux ocHosHbIX npoPeccuil Hedmexumuseckozo npeod-
npusmus ¢ yeesudenuem mpy0osozo cmaxa OmMMmeHarocs pas-
sumue Jdor20cpoynoil adanmayuu Ha $oHe svipabomku npogec-
CUOHAALHOIL HAdesHOCMU, MO nodmeepHOaemcs cHUNeHUEM 8
1,5-2 pasa uucaa pabouux c Heyd0BAEMBOPUMELHBIM YPOBHEM
adanmayuu u yeesusenuem 8 1,5 pasa onepamopos u mMawiuny-
MO8 ¢ HOPMAALHBIM YPOBHEM PADOMOCNOCOOHOCML.

CIIMCOK AUTEPATYPLI

1. baescxuit P.M., Banos I'T', Yupetikun A.B. u Ap. AHaAus Ba-
PpUabeABHOCTH CEepACYHOTO PUTMA IIPU MCIIOAB30BAHHMH PA3AUTHBIX
9AEKTPOKAPAUOTPAPUIECKUX CUCTEM: METOAMYECKHE PeKOMEeHAA-
. Becmuux apummonozuu. 2001; 24: 65-87.

2. Cerxo H.IL., Cerxo A.I', Hasamees M.A., Ayromxuna A.C.
Meropudeckie TTIOAXOABI K OLjeHKe (YHKIJIOHAABHOTO COCTOSHHS
OPraHOB U CHUCTeM PAOOTAIONIUX [IPU IPOTHO3UPOBAHUN HUHAUBH-
AyaABHOTO TpodeccroHaAbHOrO pucka. Oxpana mpyda u mexHu-
Ka besonactocmu 6 yupexndenusx 30pasooxpanenus. 2012; 1: 33-7.

3. Mosepros C.B., Cerxo H.II., byasraena E.B. Onenka mpo-
(ecCHOHAABHBIX PHCKOB 3A0POBBIO ONIEPATOPOB HePTEXUMHUIECKOTO
IPOU3BOACTBA M UX QUBHOAOTO-THIHEHIIECKAS! 00YCAOBAEHHOCTb.
Tuzuena u canumapus. 2016; 10 (95): 1002-7.

4. Mopo3 M.IL Oxcnpecc-duaznocmuxa pabomocnocobrocmu u
Pynxyuonarrozo cocmosus weaosexa. M.IT. Mopos. CII6.: UMA-
TOH; 2001.

S. Wrumesa A.H. Taaees A.P. Komnaexc ORTO-expert kax xom-
noxenm 300posvechepezaryux mexHoA02Uil 8 00PA308aMEALHBIX Yii-
pexdenusx. Memoduueckoe pyxosodcmeso. Kemeposo; 2003.

6. 3aitries B.M., Audastuackuit BT, Mapuskun B.I. ITpuxiadnas
meduyunckas cmamucmuxa: y4eo. nocobue. CIT6.: Goauanr; 2006.

7. Tloxposckuit B.M. Qopmuposarue pumma cepdya 8 opzanus-
me verosexa u musomnvix. KpacHopap: Msp-Bo «Kybanb-Keuras;
2007.

8. Kapramoasiesa H.B. O61mue 3akoHOMEPHOCTH OpaXKEHs
LIeHTPAAbHOM U Neprpepuyeckoil HePBHOM CUCTEMbI ITPU ACHCTBUU

Original articles

dusmueckux PaxTopos (AOKaAbHO! BUGpALMK U IIyMa) HA Opra-
HU3M paboratomux. Acta Biomedica Scientifica. 2012; 2-1: 40-4.

9. INoronsmesa WM. A., IToronsmmes A.A., Kpeiaosa A.A. Bau-
SIHUe IIyMa Ha [ICUXO()HU3MOAOTHYECKIE [IAPaMeTPhl U paboTocmo-
COOHOCTD OpraHu3Ma yesoBeka. Becmuux HBI'Y. 2015; 1: 87-93.

10. Pemernuxos M.M., Bapanos I0.A., Myxus A.I1., Yepmsaxun
C.B. IIcuxo¢uanororndeckue acreKThl COCTOSHHUS, IOBEACHUS U
AESITEABHOCTH AIOAEH B OYarax CTUXHIHBIX OEACTBHIL M KaTacTpod.
Boenno-meduyunciuii wyprar. 1991; 9: 11-6.

11. fIxzo H.H., lItyapman A.P., Mearuuayk I1L.B u ap. Boaesnu
HepeHOTl cucmembl. pyko8odcmeo as spaueii. M.: Meaununa; 1995,

REFERENCES

1. Baevsky R.M,, Ivanov G.G., Chireikin LV. et al. Analysis of
heart rate variability with the use of various electrocardiographic
systems: methodical recommendations. Vestnik aritmologii. 2001;
24: 65-87 (in Russian).

2. Setko N.P,, Setko A.G., Nasmiev M.A., Lutoshkina A.S. Me-
thodical approaches to the assessment of the functional state of
organs and systems working in predicting individual occupational.
Okhrana truda i tekhnika bezopasnosti v uchrezhdeniyakh zdra-
vookhraneniya. 2012; 1: 33-7 (in Russian).

3. Movergoz SV, Setko N.P,, Bulycheva EV. Assessment of oc-
cupational health risks of petrochemical operators and their physi-
ological and hygienic conditionality. Gigiena i sanitariya. 2016; 10
(95): 1002-7 (in Russian).

4. Moroz M.P. Express diagnostics of the working capacity and
functional state of a person. M.P. Moroz. SPb.: IMATON; 2001 (in
Russian).

S.Igisheva L.N., Galeev A.R. Complex ORTO-expert as a compo-
nent of health-saving technologies in educational institutions. Methodi-
cal guidance. Kemerovo; 2003 (in Russian).

6. Zaitsev V.M., Liflyandsky V.G., Marinkin V.I. Applied Medical
Statistics: Textbook. Benefit. St. Petersburg: Foliant; 2006.

7. Pokrovsky V.M. Formation of the rhythm of the heart in the
human body and animals. Krasnodar: Publishing house “Kuban-
Kniga”, 2007 (in Russian).

8. Kartapoltseva N.V. The general laws of the lesion of the cen-
tral and peripheral nervous system under the action of physical
factors (local vibration and noise) on the working organism. Acta
Biomedica Scientifica. 2012; 2—1: 404 (in Russian).

9. Pogonysheva L.A., Pogonyshev D.A., Krylova A.A. The influ-
ence of noise on psychophysiological parameters and the capacity
of the human body. Vestnik NVNGU. 2015; 1: 87-93 (in Russian).

10. Reshetnikov M.M., Baranov Yu.A., Mukhin A.P., Chermya-
kin SV. Psychophysiological aspects of the state, behavior and activ-
ity of people in the outbreaks of natural disasters and catastrophes.
Voenno-meditsinskij zhurnal. 1991; 9: 11-6 (in Russian).

11. Yakhno N.N,, Shtulman D.R., Melnichuk PV. et al. Diseases
of the nervous system. a guide for doctors. M.: Meditsina; 1995 (in
Russian).

Aama nocmynaenus / Received: 18.04.2018

Aama npunsmus x newamu / Accepted: 19.12.2019
Aama nybauxayuu / Published: 24.01.2020

29



MeauiuHa TPyAQ U IPOMBIIAeHHAS dKororus — 2020; 60 (1)

OpI/II'I/IHaAbeIe CTaTbU

DO http://dx.doi.org/10.31089/1026-9428-2020-60-1-30-33

© Lei Huang, Yan Lai, Yimei Yang, 2020

Lei Huang, Yan Lai, Yimei Yang

Survey on an acute occupational poisoning event caused by simple asphyxiating gas
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Objective. To provide a basis for the effective prevention of the same type of poisoning events through analyzing the causes
of an occupational acute simple asphyxiating gas poisoning incident.

Method. Descriptive epidemiological method was used to investigate the related personnel of the poisoning incident, detect
poisonous and harmful gases in the air of the scene, and collect and analyze the clinical data of patients.

Result. The poisoning incident led to 1 death and 2 poisoning. All of them were male. The dead patient was 38 years old,
and two injured patients were 37 and 31 years old, respectively. The day after the accident, the contents of phenol, toluene,
hydrochloric acid and oxygen were determined in the reactor where the accident occurred. The results showed that the
maximum concentration of phenol, toluene and hydrochloric acid (CM) was 0/m?, which did not exceed the occupational
exposure limit of harmful factors in the workplace stipulated by GBZ2.1-2007. Also, the oxygen content was 10.0%, which
was lower than the oxygen content in normal air.

Conclusion. This is an acute simple asphyxiating gas poisoning incident caused by the employing unit managers and operators’ weak
awareness of occupational hygiene and safe operation. The employing unit managers and operators should strengthen occupational
safety training, strictly implement the occupational health management system, and prevent such incidents.
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I/ICCAeAOBaHHe CAyvast OCTPOﬁ aC(l)I/IKCI/II/I IIPH OTPABACHHH ITapaMH XUMHY€CKHX BE€IIECTB Ha
IIPON3BOACTBE

XyHaHbCKUI HHCTUTYT IPOPUAAKTHKY M AeYeHHs IPOdecCHOHaABHBIX 3ab0AeBanuit Kurait, mocce Cunpaxanbey, I. Janma,
Kurarickas Hapoanas Pecry6anka, 410007

ITeAs HccAeAOBaHHS — Pa3paboTaTh OCHOBBI 9PPEKTUBHOIO IIPEAYIIPEXACHUS TUINIHBIX HHTOKCUKALINA ITyTeM aHAAU32
NIPUYMH HECYACTHOTO CAYYasi Ha POUBBOACTBE — OCTPOit acduKcyu (THIIOKCHH).

MeToabl. VcroAb30BaH ONMMCATEABHDII SIHAEMUOAOTUYECKHI METOA AASL MCCAGAOBAHHUS CAydasi OTPABACHHUS IIEPCOHAAR,
OIpeAeACHHs BPEAHBIX Bel[eCTB B BO3AYXe Ha paboueM MecTe, cbOpa U aHAAM32 AQHHBIX KAMHHYECKOTO 0OCAEAOBaHHS
[OCTPAAABIIHX.

Pesyabrarsl. Tpu cAy4ast ocTpoOit MHTOKCHKALMH IIPOM3ONIAY HA YACTHOM IIPEATIPHSTHH IO TIPOU3BOACTBY SIIOKCHAHDIX CMOA.
ITocae aBTOMATHYECKOM BEITPY3KH HPOAYKTA XMMHUECKOM PeaKI[iu ( 21 denora+ 1,ST AI/IXAOP6€H30Aa + 0,3 T ToAyOAa + co-
ASIHas KMCAOTA) M3 PEAKTOPA, YMCTKH UAKHMX OCTATKOB CTPYeit BOADI U BHITECHEHHS] TOKCHYHbIX TIAPOB ra3006pasHbIM a30TOM,
PeaKTop ObIA OTKPBIT AASL IPOBEACHHUSI BHYTPU HEOOXOAMMBIX PY4HBIX paboT mepcoHasoM. Cpasy mocae BXOAA B pe3epByap
PabOTHUKM MOTEPSIAU CO3HAHHE U OBIAM M3BAEYEHDI U3 pe3epByapa TOAbKo yepes 40-50 munyT. ABoe mocrpapasuux (37 u
31 ropa) BboKMAM. XMMUYECKUIl aHAAM3 BO3AYXa B PEAKTOPE Yepe3 CYTKU MIOCAE HHIMACHTA NIOKa3aA OTCYTCTBHE GeHoAa, TO-
AYOAQ ¥ COASHOM KUCAOTHI 1 Hu3Koe (10%) copepikaHue KHCAOPOAQ.

3axarouenne. Cayuail ocmpozo ompasaenus (acukcuu) svizean craboii nodzomosxoii pyxosodcmsa u onepamopos 6 obracmu
euzuenvl mpyda u besonactoii Ikcnayamayuu 06opydosanus. Pabomodameram u onepamopam Heo6xo0umo npotimu Hadexavyee
06yuenue no BoNpPocam NPoussodcmeenHoil be30nacHocmy, eHedpamy cucmemy ynpasieHus 30pasooxpaneHues Ha npoussodcmee
a5 npedynpesxcdenus nodobHuIX cAy4aes.

Karouessle cA0Ba: ompasienue napamu, acPuxcus, npoussodcmeennas besonacHocmo

Aas nuruposanmsa: Aett Xyan, Su Aait, Wumeit S, ccaepoBanue CAy4Yas OCTPOH aCPHKCHHU ITPU OTPABACHHH [APAaMU XMMUYe-
CKMX BeIIleCTB Ha IPOU3BOACTBe. Med. mpyda u npom. sxoa. 2020; 60 (1). http://dx.doi.org/10.31089/1026-9428-2020-60-1-30-33
Aast koppecnonaenun: 1 Aatl, 3aM. TA. Bpada; 06AaCTb HCCAEAOBAHMIL: POpeccHOoHaAbHbIe oTpaBaeHusL. E-mail: 5061392@qq.com
Qunancuposanue. ViccaepoBaHYe He NIMEAO CIIOHCOPCKOHM MOAAEPYKKH.

Kongauxm unmepecos. ABTOpSI 3asIBASIIOT 06 OTCYTCTBUM KOHPAUKTA HHTEPECOB.

Introduction. On May 22, 2019, National Health Com-  cases of occupational diseases were reported in China in 2018,
mission of the People’s Republic of China issued the Statistical ~ including 1333 cases of occupational chemical poisoning [1].
Bulletin on the Development of Health Careers in China in ~ Occupational poisoning refers to the state of illness caused by
2018. According to the report, by the end of 2018, 23497 new  the direct and long-term effects of pathogenic substances in
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the production environment and the process of labor, which
can damage the body function, structure and even cause death.
In December 2013, the Classification and Catalogue of Occu-
pational Diseases was revised. There were 132 kinds of legal
occupational diseases in 10 categories and 60 kinds of occu-
pational poisoning. Particular attention is paid to the fact that
the vast majority of acute and fatal occupational diseases are
concentrated in these diseases. In recent years, occupational
poisoning incidents occur from time to time. The incidence of
occupational poisoning is second only to that of occupational
pneumoconiosis, other respiratory diseases and occupational
diseases of ear, nose, throat and mouth. Occupational poison-
ing is caused by many factors. Limited space operation is one
of the important factors [2]. With the development of China’s
economy and the continuous improvement of science and
technology, limited space has been widespread in various fields
of the development of modern society, such as all kinds of
tanks, containers, sewer wells, underground pits, pipelines and
so on [3]. Operating in limited space is a very dangerous job.
A slight carelessness may lead to safety accidents, resulting in
incalculable casualties and economic losses. In February 2019,
an acute simple asphyxiating gas poisoning incident occurred
in a county of Yueyang City, Hunan Province, which resulted
in poisoning of three workers at the scene, one of whom died.
Based on the occupational epidemiological investigation, clini-
cal manifestations and laboratory test results, it is indicated
that this is an acute simple asphyxiating gas poisoning event
caused by hypoxia in limited space operation. The results of
the survey are reported below.

1. Object and Method

Subjects of investigation

Relevant personnel of this poisoning incident include the
person in charge of the enterprise and witnesses at the scene
of the accident, the poisoned patients and their families, the
local medical workers involved in the treatment and the medi-
cal staff of the poisoning Medicine Department of Hunan Pre-
vention And Treatment Institute For Occupational Diseases

Investigation methods

Occupational epidemiological investigation was carried
out on the above-mentioned subjects and the site of poison-
ing incidents according to the Notice on the Issuance of 15
Technical Schemes for Health Emergency Disposal of Sud-
den Poisoning Incidents issued by the General Office of the
former Ministry of Health in 2011 (hereinafter referred to as
Technical schemes.

On-site inspection

According to the test method recommended by the
technical scheme, the toxic and harmful gases such as phe-
nol, toluene and hydrochloric acid in the air of accident

Original articles

site were detected by gas detection method and portable
detector method. The oxygen content in reaction kettle
was determined. The test results were analyzed according
to «Occupational Contact Limit Value of Hazardous Fac-
tors in Workplace Part 1: Chemical Hazardous Factors>
(GBZ 2.1-2007).

Clinical data

Medical records of poisoning cases were collected, in-
cluding on-site treatment, clinical symptoms, signs, imaging
examinations, laboratory examinations and treatment plans.

Diagnostic criteria

According to the General Principles for the Diagnosis of
Occupational Acute Chemical Poisoning (GBZ 71-2013)
and the Diagnostic Criteria for Respiratory Diseases of Oc-
cupational Acute Chemical Poisoning (GBZ 73-2009), the
patients with poisoning were diagnosed.

2. Result

2.1. Overview of events

The accident happened in a county of Yueyang City, Hu-
nan Province. Private high-tech enterprises, put into operation
in March 2009, mainly produce epoxy resin. On February 20,
2019, a maintenance worker fainted in the reactor. Two work-
mates fainted in the reactor one after another when rescuing
on the spot. After receiving the report, firefighters rescued
three people from the reactor. Finally, one worker died before
arriving at the hospital and two poisoned workers were sent
to local hospitals for treatment. Two poisoned workers were
transferred to the Poisoning Medicine Department of Hunan
Prevention and Treatment Institute For Occupational Diseases
after rescue in local hospitals. According to the General Princi-
ples for Diagnosis of Occupational Acute Chemical Poisoning
(GBZ 71-2013) and the Diagnostic Criteria for Respiratory
Diseases of Occupational Acute Chemical Poisoning (GBZ
73-2009), the two poisoned workers were diagnosed as acute
occupational asphyxiating gas poisoning.

2.2. Epidemiological Survey

2.2.1. Technological process and On-site environmental
investigation

Main process flow: 2000kg phenol (concentration un-
known) +1500 kg dichlorobenzyl + 300kg toluene (concentra-
tion unknown, mainly plays a catalytic role, evaporation after
heating), mixed in the reactor heated to 100 C, the product
is epoxy curing agent + hydrochloric acid. The reactor has a
diameter of 2 meters, a height of 3 meters, an oval top, a man-
hole of 40 cm x 60 cm, a nitrogen pipeline on the opposite
side, no lighting facilities and no forced ventilation equipment.
The reactor is washed regularly at ordinary times, and the
time of water flushing and nitrogen replacement is more than
24 hours. Investigators arrived at the poisoning site the next

Table / Tabauna

Detailed results
ITopapo6HbIe pe3yAbTaThI

Toxic species Detection | Occupational exposure limits for hazardous factors in the workplace (PC-STEL?), mg/m?

result Occupational exposure limits for hazardous factors in the workplace (MAC"), mg/m?

Phenol 0 10 (skin) -

Toluene 0 50 100

Hydrochloric acid 0 - 7.5

Oxygen content, % 10 - -

Test results of chemical poisons at bottom of reactor

Note: a. The allowable concentration of short-term contact, i.e. the allowable concentration of short-term contact (15 minutes) under
the premise of PC-TWA compliance; b. the maximum allowable concentration, i.e. the concentration of toxic chemicals at the workplace,
within a working day and at any time, should not exceed; and «—» means that there is no corresponding standard
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day to investigate the situation, including reactor ventilation
measures, production process and other related information,
and determine the concentration of oxygen, phenol, toluene
and hydrochloric acid in the reactor. On-site investigation:
the reactor is dry without liquid residue. On-site air detec-
tion at the bottom of the reactor: the concentration of phenol,
toluene and hydrochloric acid was within the normal range.
Oxygen content was 10.0% detected in the field. There was
no stipulated oxygen content in the exposure limit of harmful
factors in domestic workplace. Oxygen content in normal air
was 20.93% (table).

2.2.2. Event Course.

On February 17, 2019, the reactor stopped working af-
ter releasing the product. The manhole was not opened. Due
to the damage of the temperature monitor of the reactor, on
February 20, the repairman opened the manhole to flush the
residual liquid and gas in the reactor with water. The cleaning
time was about 30 minutes. Then the reactor was continuously
purged by nitrogen replacement to replace the toxic gas. On
February 20, the replacement time was about 6 hours. After
replacement, the residual liquid and gas were not detected,
oxygen content and concentration of toxic and harmful sub-
stances were not detected. The maintenance worker fainted
immediately after entering the reactor from manhole. After
fainting for more than ten minutes, the workers on the side
found that, then the first worker immediately went down to
rescue and immediately fainted in the reactor. Then, the sec-
ond worker entered the reactor with a filter respirator (no air
respirator), immediately lost consciousness after entering the
reactor floor. 40 minutes later, three workers were rescued by
firefighters.

2.2.3. Treatment of patients.

After being rescued from the reactor, the maintenance work-
er had no vital signs and died. The other two workers were in a
shallow coma. They were sent to a nearby hospital for emergen-
cy treatment with «cause of consciousness disorder>. The ex-
amination results indicated that they were hypoxemia and were
given symptomatic treatment such as oxygen therapy and brain
nursing. Ten hours after the accident, two workers were trans-
ferred by ambulance to the Poisoning Medicine Department
of Hunan Prevention And Treatment Center For Occupational
Diseases. Two workers were hospitalized with “40 minutes of
consciousness disturbance, fatigue, dizziness and headache for
10 hours” On admission physical examination, both patients
recovered from consciousness disorder, but showed signs of
fatigue, dizziness and headache with central nervous system
injury. Examination: blood gas analysis, partial oxygen pressure
69.00 mmHg, 74.00 mmHg. Methemoglobin was normal, myo-
cardial enzymes, electrolytes and coagulation function were nor-
mal, and electrocardiogram was normal. Head CT+Lung CT:
Brain Edema? Please combine clinical and review. In the early
stage, it is impossible to determine whether there are phenol,
toluene and hydrochloric acid residues in the reactor. Chemi-
cal phenol, hydrochloric acid burns and irritant gas poisoning
are not excluded. Immediately bathing and changing clothes
to remove toxic residues, high flow oxygen therapy, prevention
of brain edema, prevention of pulmonary edema, prevention
of secondary infections, maintenance of water and electrolyte
balance, and promotion of brain cell recovery. After 14 days of
active treatment in our department, the clinical symptoms of
the two patients recovered, and the cranial CT and blood gas
analysis returned to normal. Arrange discharge. According to
the fact that two poisoned patients had the chance of simple
asphyxiating gas contact, the clinical manifestation of central
nervous system damage appeared in a short time, and the oxy-
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gen content of air sampling in poisoning site decreased. The
diagnosis was simple asphyxiating gas poisoning.

3. Analysis of Accident Causes.

According to the accident scene investigation and the
poison contact history of three patients, it can be considered
that this is an acute occupational poisoning accident which
resulted in 1 death and 2 injuries caused by simple asphyxi-
ating gas poisoning due to violation of safety production op-
eration rules in the production process. The causes of the ac-
cident were analyzed as follows: (1) The reactor was washed
with water and replaced with nitrogen. Nitrogen was a simple
asphyxiating gas, which could significantly reduce the oxygen
content in the reactor. When the oxygen content in the air
dropped below 16%, people would have hypoxia symptoms;
when the oxygen content dropped below 10%, people would
have different degrees of consciousness disorder or even death.
Sudden death may occur when the content is below 6%. The
enterprise cleans regularly, and the time of water flushing and
nitrogen replacement is more than 24 hours. According to
GB-30871, after cleaning or replacement, good air circula-
tion should be maintained in the confined space, and natural
ventilation should be carried out by opening manholes, hand
holes, material holes, air doors, smoke doors and other facili-
ties connected with the atmosphere. When necessary, forced
ventilation or duct air supply should be adopted. Before duct
air supply, the medium and air source in duct should be ana-
lyzed and confirmed. Within 30 minutes before the opera-
tion, gas analysis should be carried out in the reactor. Only
after qualified analysis can the reactor enter. Workers entering
confined space should take individual protective measures; for
confined space where harmful substances may be released,
continuous monitoring should be carried out; when abnormal
conditions occur, operations should be stopped immediately,
all person should be evacuated, on-site treatment should be
carried out, and operations can be resumed only after quali-
fied analysis. There should be special guardianship outside
the confined space, and guardians should not leave during the
operation; when working in the confined space with greater
risk, there should be additional guardians and keep in touch
with the operators in the confined space at any time [4]. On-
site rescue should first ensure the safety of staff, and on-site
rescue and investigation work requires more than two people
to cooperate. Entering severe hypoxic environment (such as
coma/death cases or dead animals, or rapid on-site detec-
tion of oxygen content below 18%) requires the use of self-
contained air breathing apparatus (SCBA) and the wearing
of oxygen gas alarms; seat belts (ropes) must be fastened and
communication tools carried. In this accident: the reactor of
the enterprise is closed type, and the natural ventilation with
single hole is adopted after replacement. On the day of the
accident, the replacement time is shortened from 24 hours to
about 6 hours. The natural ventilation in the reactor is insuffi-
cient, and there is no mechanical ventilation device. Before the
workers work, there is no individual protective measures. The
oxygen content and toxic and harmful gas content in the reac-
tor are not detected. The first worker was found after fainting
for more than ten minutes and died after missing the golden
time for treatment. The second and third workers in the field
were rescuing blindly under known dangerous environment.
Company leaders and on-duty employees lack awareness of
the hazards of limited space operations, and the company has
not formulated specific operating procedures for limited space
operations. Enterprises do not have a Permit for Entry into the
Internal Work of Equipment. Workers fail to comply with the
company’s Employee Safety Code.
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4. Corrective action.

Based on the accident scene investigation and Law of the
People’s Republic of China on Prevention and Control of Oc-
cupational Diseases, the following rectification measures are
proposed for the company:

1. Establish and improve the occupational safety, hygiene
management system and specific operating rules to regulate
workers’ operating behavior.

2. Formulating emergency rescue plans for accidents.
Emergency rescue facilities were equipped. According to the
law, effective occupational disease protection facilities and
personal protective equipment that meet the requirements of
occupational disease prevention and control must be provided.

3. In accordance with the law, warning signs and warning
instructions in Chinese should be set up in the conspicuous
positions of the working posts.

4. Employees should be trained in occupational safety and
hygiene according to law to popularize occupational safety and
hygiene knowledge. They should be taught to strictly abide
by the rules of occupational safety and hygiene management
and operating. Before entering the airtight pipelines and con-
tainers, make sure that the air was ventilated sufficiently, the
oxygen content in the air was determined, air respirators were

Original articles

worn and was guarded by concerned person to prevent simi-
lar accidents [S].
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When working for a long time in sedentary conditions, the human body is adversely affected by the factor of in-
activity. In this regard, large groups of workers and students need post-work rehabilitation, based primarily on
increasing the level of motor activity. When using existing simulators, they are faced with their insufficient mo-
tivational component.

The aim of the study was to substantiate the relevance of the development of “psychophysical coupling” simulators. The dy-
namics of the functional status of the examined persons after using the simulators indicates the effectiveness of their use in
the process of post-work rehabilitation.
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Bsepenne. B ycAoBHAX pecTpyKTypH3auy NpeATpUSTHIA
IIPU HOBBIX 9KOHOMHYECKHX OTHONIEHMSAX CHCTeMa BOCCTAHO-
BHUTEABHBIX IPOPHAAKTOPHEB Ha IIPOM3BOACTBAX, B OCHOBHOM,
AUKBHAMPOBaHA MAM MUHHMHE3HpoBaHa. OpHAKO HeoOXoAU-
MOCTb peabUANTALINN PabOTAIINX IIOCAE TPYAOBOTO LIPOLeC-
Ca COXpaHAETCS. JTO aKTYAABHO AASI IIEPCOHAAQ HEPBHO-IMO-
IIMOHAABHOTO TPYAQ U PEAAM3YeTCS CO3AAHIEM KOMHAT OTABIXQ,
KaOHHETOB IICHXOAOTHYECKON PAa3rPy3KH AASL IPOPHAAKTUKH
nepeHanpsvkeHns paboTHukos [ 1-3]. B 10 ke Bpems AAs AmL,
AESITEABHOCTD KOTOPBIX XaPAKTEPU3YETCS IPe0OAAAAHUEM YM-
CTBEHHOTO KOMIIOHEHTA B COYETAHHMH C TMITOAMHAMUEH He0HX0-
AVIMBI APYTHE IOAXOABI K BOCCTAHOBACHHIO QYHKIJHOHAABHOTO
cocrosaus [4-6], a paspabaTbiBaeMble METOADI IOCAETPYAOBOIL
peabuautanuu (ITTP) B coBpeMeHHBIX YCAOBUAX TPeOYIOT
COBEpPIIEHCTBOBAHMA KaK B MOTHBAIIMOHHOM aCIIeKTe, TaK U B
TeXHHYeCKUX BAPMAHTAX X MCIIOAHEHHUs. AKTYaAbHOCTD HC-
CAEAOBaHUS 00YCAOBAEHA HEOOXOAMMOCTBIO COBEPLIEHCTBO-
BAHHUS METOAOB COXPaHEHHMS IPOQPECCHOHAABHOTO 3A0POBbS
y IIepPCOHAAA C THITIOAMHAMHYECKUM MPOQHAEM ACSTEAbHOCTH.

Hauboaee ceppe3HBIM IMOCAEACTBHEM TPYAOBOM! AESITEAD-
HOCTH B YCAOBHSIX TMIIOAMHAMUM SIBASIETCSI CHIDKeHHE pabo-
TOCIIOCOOHOCTH FOAOBHOTO MO3Ta. JTO COIPOBOXAAETCS CO-
MAaTH4eCKUMH IPOSBACHUSIMH — CBS3aHHBIE CO CHIDKCHHEM
HOCTYIIAEHHS KUCAOPOAA K MO3I'Y TOAOBHBIE DOAN, COHAUBOCTb,
OTKAOHEHHS B KOCTHO-MBIIIEYHON CHCTEME (r{pos{BAeHI/m ocTe-
OXOHAPO3a IT03BOHOYHUKA U HAPYIIEHUS OCAHKH, CHIDKEHHE
TOHYCa MBIIII] Hor) [4,7]. TumopuHaMuIa — IIPSMOM IyTh K
HAPYLIEHUIO PEIPOAYKTUBHOM (YHKIUU YeAOBEKA, 0COOeH-
HO BBIPAXEHHOMY Y >KEHIIHH (u36bITOUHAS Macca TeAa, Ha-
pylleHue KpOBOOOpAIIeH s B MAAOM Ta3y, IPOBOLUPYIOMAsI
CHIDKeHHe BHIPAOOTKH XKEHCKMX TOPMOHOB, HApyIIeHHe MeH-
CTPYaABHOTO IUKAQ).

B 2018 r. B naane meponpusaruit Munsapasa Poccun co-
BMeCTHO co Bcepoccuiickoil TOproBo-IpOMBIIIAEHHOH ITaAa-
TOI OBIAO IIPEAAOXKEHO O0ECIIEUUTh YCAOBUS AASL BAOPOBOTO
00pasa XM3HU Ha paboueM MeCTe, 9TO IIOAPA3yMEBAAO, B IIep-
BYIO OUepeAb, CO3AAHNE YCAOBHUI AASI IPOBEACHUS 3P PEeKTHB-
HO II0CAETPYAOBOI1 peabuanTtanun. TepMuH «I0cAeTpyAOBast
peadHANTALHS > WHPOKO HCIOAb30BaAcst B 80-90 ropax mpo-
IIAOTO CTOAETHS M B IIOCAEAYIOIIUE TOABI 8], Koraa Ha mpo-
MBIIIAEHHBIX IPEATIPISTUSX 1 B YIeOHBIX 3aBeACHISIX BHEAPSI-
AUCD QUIKYABTMHHYTKH, IIPOEKTHPOBAANCH K CTPOUAUCH IIPO-
H3BOACTBEHHbIE «O03AOPOBUTEABHbIE IIEHTPBI>, BKAIOYAIOIIIIE B
cebst 6AOKY [ICUXOAOTHYECKON PasTPy3KH, METOABL U CPEACTBA
BOAHO-BO3AYIIHO-TEPMAABHOTO M HHOTO A€4eOHO-IIPOPHUAAK-
THYECKOTO BO3ACHCTBHS HA OPraHU3M YTOMACHHOTO YeAOBEKa.
IocaerpypoBast peabUAMTALINS BKAIOYAAA B Ce0sl KOMIIAEKC
MEepOIIPHUATUH IO BOCCTAHOBACHHUIO QYHKIIHOHAABHOTO CO-
CTOSIHMSI OpPraHM3Ma pabOTHUKA M HUBEAUPOBAHUIO Ipodec-
CHOHAABHBIX BpepHOCTel. CIMTAAOCD, YTO O3AOPOBUTEABHO-
BOCCTAHOBUTEAbHbIE MEPOIPHUATHUSI AOAXKHBI IIPOBOAUTHCS
IIOCAE TPYAOBOU CMEHBI AU AQXKE B PEXHMe TPYAQ, BOAU3K
OT pabo4nx MecT, 10 HHAUBUAYAABHBIM IIPOrpaMMaM — B
YCAOBHSIX «00OTaleHHOM TeXHUYECKOH CPEAbl» — IIEHTPOB
ITTP [9]. C yeabio mOBHIIIEHHS NPOM3BOAUTEABHOCTH TPYAA U
yBEAUUYEHUsS [IPUOBIAY UCIIOAB30BAANCH KPUTEPUH OLIEHKY Ije-
AeCcO00PasHOCTH MPOBEAEHHST PU3KYABTYPHO-03A0POBUTEAD-
HOI1 pabOTHI Ha IIPOMBILIACHHOM IpeAnpusThd. B sacTHOCTH,
HCIIOAB30BAACS OIIBIT HEKOTOPBIX AMEPUKAHCKUX KOMITAHHUH, a
TAKOKe OIIBIT SMOHCKUX CHEI[HAANCTOB II0 OXpaHe TPYAQ.

B HacTOSmMMX YCAOBHSX MUPOKO PacIpOCTPaHEHHI Tpe-
Ha)Xepbl HarPy30YHOTO MAH PasTPy30YHOTO XapaKTepa U AO-
Ka3aHa ux 3QPeKTuBHOCTD [3-S, 8]. BaxKHBIM CTUMYAOM AAS
pacnpocrpanenus upen IITP craam mccaepoBanms, mpose-
ACHHBIE Ha KOCMHMYeCKMX cTarnusx [10,11]. Aas COXpaHEHH
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CTPYKTYPBI KOCTHO-MBIIIEYHOM CHCTEMBI, Pab0TOCIIOCOOHOCTH
CEPAEYHO-COCYAMCTOH M ABIXaTEABHOM CHCTEM KOCMOHABTaM
IPUXOAUTCS €XKEAHEBHO I10 2—3 4aca B CYyTKH BBIIIOAHATD Ha-
TPy3Ky Ha «0eroBoil AOPOXXKe>, YCTAHOBAECHHOI Ha HopTy
CTAHIIMH, A TAKXXe 3aHUMATbCS CUAOBBIMH YIPaKHEHHSIMH.
B coBpemennsix ycaosusx nponecc ITTP tpebyer cospanms
HOBBIX TPEHAXXEPOB M MOAMHKAIUK CYIeCTBYIOMHUX Ha OC-
HOBE KaK COBEpUIEHCTBOBAHMS TeXHUYECKHX BO3MOXKHOCTEH,
TaK U C y4eTOM HOBbIX 3HAHUI B 00AACTH QU3NOAOTHHU YIIPAXK-
HEHMI1 1 ITOBBIIIEHNS] MOTHUBAI[UU K UX BHIITOAHEHHIO.

ITeas HccaepOBaHHSI — 0OOCHOBATD AKTYAABHOCTD Pa3pa-
OOTKH TpeHaXXepPOB HA PUHIIUIIE «IICHXO(YHU3IIECKOTO COIpS-
JKEHUST»> AASL TIOCAETPYAOBOM peaOHANTALINY PAOOTAIOIINX AULY,

Marepuaapr 1 MeTOABI. McIIOAB30BaHbI aHAAUTHYE-
CKHH MeTO0A, CXeMHOe MOAEAMPOBAHHE HOBBIX TPEHAKepPHbIX
YCTPOMCTB U OLIeHKA UX O3AOPOBHTEABHBIX BO3MOXKHOCTEH.

HccaepoBanmeM ObIAM OXBadeHSI 4 TPYIIIBL AUL: 1-51 —
HIDKEHEPHO-TeXHUYeCKre pabOTHHUKY (HH)KeHepr-KOHCprK-
TOPBI, TEXHOAOTH, COTPYAHHKHU OTAEAOB H Ap.), IPaKTHYeCKU
3AOPOBBIE, 2-51 — Te JKe HHKeHePHO-TeXHUYECKHe PabOTHUKY,
4TO U B IpymIe 1, HO ¢ U3OBITOYHON MACCOI TeAd; 3-51 — HH-
JKeHEePHO-TeXHUIeCKre PabOTHUKY, pabOTAIONIIe B YCAOBHSX
HOBBIIIEHHBIX IICHXO9MOIIOHAABHBIX HarPy30K (MaCTep Ha-
JaABHMK Y4aCTKA, HAYAABHHKHU OTACAOB, II€XOB M Ap.) IPaKTH-
9eCKU 3AOPOBBIE, 4-51 — Te e YTO B IPyIIIe 3, HO C U3OBITOY-
HOU Maccout TeAa. [pyImbsr 06cAeAyeMBIX COCTABASIAY MY>KIHHBI
1 sKeHITUHbBI 0T 31 A0 56 AeT B CONOCTaBUMBIX AOASX. FIHAEKC
maccoi Teaa (UIMT) B rpymnax 1 u 3-21,5-24, 8 kr/m?, B rpyn-
max 2 u 4-26,3-29,9 kr/m> (I/I36bITO‘IHa5[ Macca TeAa). B xope
HCCAEAOBAHHUS ¥ COTPYAHHKOB OLIEHUBAAACh TAKKe BbIPAXKEH-
HOCTb MBIIIEYHOHN MacChl M AOAS SKHPOBOM TKAaHH.

AAs nsyyeHns QpyHKIIIOHAABHOTO CTAaTYCa y AHI], 3aHUMAB-
IIMXCS B L[eXOBOM O3AOPOBHUTEABHOM KOMIIAEKCE AO M ITOCAE
HCIIOAB30BAHMS TPEHAKEPOB IICUXOPH3NIECKOTO CONPSDKEHIS
PErMCTPHPOBAAUCD YPOBEHD GH3UIECKOTO COCTOSHI (Y®C)
no E.A. TTuporosoit (yca. eA(.b) [12], PWC-170 (xr*m/mun),
YaCTOTa CepAEYHbIX COKpaljeHuil 1 oTHOmeHue 3y6uo8 P/T
HA 9AEKTPOKapAHOrpaMMe (3KT) (%). IIpu ucnoap3oBanun
CIIOPTHBHO-UTPOBBIX TPeHAXepOB « Tpek>», «TeHHnc>» $u-
3MYeCKHe Harpy3Kku cocTaBAsiAM 35-50% OT AOAXKHOTO Mak-
cumaAbHOTO oTpebaenus kucaopopa (AMIIK) mo B.IT. Tlpe-
Bapckxomy, YCC pocTurasa 120-140 YA/ muH. TpeHHpOBKY Ha
TPeHaXXepax BO BCeX I'PYIIAX IPOBOAMAUCDH IO 15 MUHYT B
AEHD B TeuyeHHe 4 HeAEAb.

Pe3yabrarhl B 06Cy>KACHHE. 32 IOCAEAHEE ACCATHUACTHE
IPOCAEXEH IIyTh Pa3BUTHUS M BUAOU3MEHEHUS YCTPOHCTB,
HCIIOAB3yeMbIX Y€AOBEKOM AASI TPEHUPOBKHU Pa3AMYHBIX ABH-
FaTEeAbHBIX Ka4eCTB, KOHCTPYKTHBHbIE OCOOEHHOCTH Pa3AMY-
HBIX TPEHAXXEPHBIX YCTPONUCTB U QYHKIIMOHAAbHbIE XapaKTe-
PHCTHKH Pa3AUYHBIX CHAOBBIX IIPHBOAOB, HCIIOAB3YEMBIX AAS
3aAQHMS CIIenUQUIHON HarpysKku. B pesyapraTe ycraHOBACHO,
4TO HarboAee 9 PpeKTHBHbI CIOPTUBHO-UIPOBbIE TPEHAXKEPEL,
OCHOBAHHbIE Ha IIPHHIIUIIAX HTPOBOM AESTEABHOCTH H TaK Ha-
3BIBAEMOT'0 «<IICUXO(QU3MIECKOTO CONPSIKEHHS> .

B ncuxoaoruu u ICHXOQU3NOAOTHU CYIeCTBYeT 3HA4HU-
TEAbHOE KOAHYECTBO METOAUK M TEXHUYECKUX U3AEAMMH, [I03BO-
ASTIOIJUX OIIeHHTD TICHXIYeCKOe COCTOSHUE YeaoBeka [7]. B To
e BpeMsl, Hal[puMep, B CIOPTUBHON MEAUIIMHE CYIIeCTBYIOT
TEXHOAOTHH H U3AEAVS], TIO3BOASIONIE IIOAYYUTh HHYOPMALIUIO
0 QUBMIECKOM CTATyCe YeAOBEYeCKOro OpraHusMa. B dacTHo-
CTH, CyIIeCTBYIOT TeCTbI Ha OLieHKY 00IIell BRIHOCAMBOCTH,
CHABI, CHAOBOH BBIHOCAMBOCTH, CKOPOCTHO-CHAOBBIX KaueCTB
U APYTHX IApaMeTPOB ACATEAPHOCTH OPTaHM3Ma YeAOBEKa,
BBIIMIOAHSIIOIETO KOMITAEKCHBIE (Q)mnqea(ne U TICHXHYeCKYe)
Harpysku [12].
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ITpakTryeckoMy 3ApaBOOXPaHEHHIO

OpHako moAy4uTh MHPOPMAIIUIO O TOM, KaK CONMPSATaloTCs
9TH ABa IIPOIjecca — IICHXMYeCKHIt 1 Gpusndeckuit, TeM Horee
AATb OIIEHKY YPOBHS TaKOTO CONPSIKEHHUS — CAOXKHAS 3aAa4a.
B x0p€ IIOMCKOBBIX CCAEAOBAHMI OBIAA CO3AAHA AMIIAPATYPA K
PeaAbHO PabOTAIOIIIe TEXHOAOTHUU AASL IIPSIMOFL M KOCBEHHOM
OLieHKH YpOBHs ncuxousnyeckoro conpsokerus (I1OC),
dopmMupyeMOro B 4eAOBEYeCKOM OpTaHH3Me.

B xoHI[e mpomIAOro Bexka OrpOMHbIN HHTEPeC ¥ MOAOASKHU
¥y B3POCABIX BbI3BIBAAM MI'POBbIe MprcTaBku Sega, Nintendo,
Dendy. K coxaArenuio, oHE OBIAM HAIIPaBAEHBI AMIIb HA
Pa3BUTHE MEAKOIl CEHCOMOTOPHKM M YBEAMYHBAAU BpeMs
[peObIBAHMS YEAOBEKA B COCTOSIHUE OOIIefl THIIOANHAMHUHL.
ITepsyie craruoHapHbIE H3ACAMSA AAS KOMIIAGKCHOM OIeHKH
YPOBHS IICUXOQU3NIECKOTO CONPSDKEHHST OBIAN M3rOTOBAE-
HBI Ha npepnpustun «lopusont» (r. Pocros-Ha-AoHy) n
npomau anpobaiuio B PocroBckoM MepnHCTUTYTe. Mopeas-
Hble METOAUKHU MPAMOH OLIeHKH YPOBHS ICHXO(PUIHIECKOTO
conpskenns ucnoapzosansl C.A. Cemenosoit [8]. Ha aroit
OCHOBe OBIAM CO3AQHBI IIEPBble TPeHAXKePHI IICUXOPusHe-
CKOTO compsvkeHns. [lepBoHAYaABHO OBIAO CIPOEKTHPOBAHO
TpeHaXepHOe uspeArie « Mopckoit 60ii» — BUACOMOHHTOP
C MTPOBOM CHUTYallMel, COMPSKeHHBIH C BEAOTPEHAXKEPOM.
CyTb 9T0r0 M3006peTeHNsT — H3HAYAABHO CO3AABAEMOE OUeHb
OBICTpOe ABIDKEHHE KOPAOAsS Ha BHACOMOHUTOpE yMeHbIIa-
AOCb YeAOBEKOM ITyTeM BpallleHHs IepaAedl Harpy304yHOTro
YCTpPOHCTBa — BEAOTPeHaXXepa A0 CKOPOCTH BO3MOXKHOTO
[IOpaKeHHs] MOPCKOTO 06beKTa. ITO OBIA BAPUAHT UTPOBO-
ro TpeHaxepa U OAHOBPEMEHHO YCTPOMCTBA AASL IICHXOAO-
rUYeCKUX MCCAEAOBAHMH IIpOIlecca NMCUXOPUIHIECKOrO CO-
npsoxeHus. Takoro THIIA TpeHaXXepbl OBIAK YCTAHOBAGHbI U
HCIIOAb30BAAUCH B O3A0POBUTEABHBIX KOMIIAEKCAX TIPEATIPH-
arus «PocrceapMan> U BepTOAETHOTO 3aBoAa B I. Pocros-
Ha-Aomny [6,9].

B mocaeaytomem B Poccunt 6BIA0 TTOAYYeHO aBTOPCKOE CBHU-
AETEAbCTBO Ha OAMH M3 IIePBBIX B MUpe CIIOPTHBHO-UIPOBBIX
tpenaxepos CUTAK (crnopTHBHO-HIpOBOil TpeHaXep-aB-
tomar Kaaunkunbix) [13]. Maaoit cepueil oH 6blA BBITyIeH
HITIO «Bunom» (r. OpaXOHHKHA3E, BAaAI/IKaBKaS). dToT
TpeHa)kep MO3BOASA MOAGAMPOBATh CIIOPTHBHbIE UTPBI —
¢yT60A, TEHHNUC, CKBOII — HA HOBbIX, 3A[IATEHTOBAHHBIX B
Poccuu ycrporicTBax. 3aHATHS Ha 3TOM KOMIIAEKCE AOAKHBI

OCYIIECTBASITBCS IOCAE AAMTEABHO THIIOAMHAMUH — PaboThl
Ha KOMIIbIOTepe HAH 3aHSTHI B Y4eOHOM 3aBeACHUH IIO HUH-
pOpMaTHKe ¥ IpOrpaMUpOBaHUI0. ABTOPHI H300peTeHHs ObIAY
HarpaxpeHsl 3o0a0Toi Mepaabio BAHX. CopeBHOBaTeAbHBIH
2AEMEHT IIPHAABaA PabOTe Ha 9TUX TPEHAXKEPAX IMOLIUOHAAD-
HBI HACTPOH, II03BOASIONIUI OTHOCUTEABHO ACTKO CIIPABASATD-
4 C IpepsaraeMort pusMuecKoit Harpyskoil B Tedenue 10-15
MUHYT HPH AYYIIHX NCHX0PU3MIECKHX IOKA3ATEASIX, YeM IPH
pabore Ha OOBIMHBIX TPEHAKEPAX.

Yepes HeKOTOpOe BpeMsi IIOSIBUAUCD 3apyOesKHbIe AHAAOTH
¥ Ha4aAaCh CO3AAHHE TPeHAXXePHOU TeXHHKH, B KOTOPOH KOH-
CTPYKIHS UTPOBBIX U3ACAMI OCHOBBIBAAACH HA CIOPTUBHO-Me-
AHUIIMHCKOM IIPUHIIUIIE «IICHXOPUIHIECKOTO COMPSDKEHHS».
OtH u3peAust OBIAM HHTEPECHBI OTPeOUTEASIM PA3HOTO BO3-
pacTa — IKOABHMKAM, CTYAGHTAM, a TAKKe AUIIaM, B TPYAOBOH
AATEABHOCTH KOTOPBIX IIPHCYTCTBOBAAM TMIIOAUHAMUYECKHUE
daxTOpHL

YerpoiicTBa A, b cocTosAM U3 TEAGBU3HOHHOTO AMC-
IIA€s], 9AeKTPOHHOM IIPUCTABKU U HATPYy304YHOTO GAOKA B
BHAE YCOBEPUIEHCTBOBAHHBIX < AMCKOB 3A0POBBSI>» C AATYH-
KaMH, perUCTPHUPYIOIUMH IIApaMeTpPhl ABM)KEHHUS deAOBeKa
npu <urpe» B gyT60A, ckBom (Urpa ¢ MSIOM U PAKeTKOM
B 3aKPHITOM MoMeImenuu-kopte), Tennuc. CospaBaemas Ha
9KpaHe MOAEAbHAS] CHOPTUBHO-UTPOBAs CUTYAIMS aBTOMA-
THUYeCKH MEHSJAACh B COOTBETCTBHH C H3MEHEHHEM Iapa-
METPOB ABM)KEHMS YEAOBEKA, YTO IIO3BOASAO NOAYYHUTD 32
BpeMs CHCTeMaTHYeCKOH TPeHHPOBKH BBIPKeHHBIH 3 exT
YAY4IIeHHS TT0Ka3aTeAel YHKIMOHAABHOTO COCTOSHHUSA Op-
ranusMa (Tabauma).

ITpu sxcriepuMeHTaAbHOH OljeHKe 3¢ PeKTHBHOCTH TaKUX
TPeHaXXepPOB YCTAHOBACHO, YTO U3MEHEeHH S II0Ka3aTeAeH TecTa
CAH (Camouyscrsue, AktuBHOCTS, HacTpoenue) oTAndaAich
npH 15-MHHYTHOH Urpe B CKBOII 110 CPaBHEHHIO C COPEBHOBA-
TeAbHO UTPOit TAKOM 3Ke POAOAXKUTEABHOCTH B TeHHHC). [Ipu
HepBOJI UI'pe MMPeBaAMPOBAAO YAYUIIEH e TOKA3aTeACH «CaMo-
9YBCTBUSI>, P BTOPO¥ — «aAKTHBHOCTH> IIPY 00IeM AOCTa-
TOYHO CTAOHMABHOM XapakKTepe ITOKa3aTeAell «HACTPOEHUS>.
ITpu urpe B $pyTHOA CyIIECTBEHHO YAYYIIAAKCH BCE TPHU ITOKA-
3areast Tecra CAH. Ilpu onpoce mocae mpoBeAEHHOTO ITHKAQ
03AOPOBAEHHS BCe 3aHUMAIOLIHECS 3asIBUAY 00 yAydIIeHUH
061110 CaMOYyBCTBUS.

Pucynok. Tunpl cnopTHBHO-HI'POBBIX TPEHAKePOB NCHXOPH3NIECKOTO CONPSDKEHH: A — AAS OAMHOYHOH Hrpbl, B — AAs co-
PeBHOBaTeAbHOI! HIPbI, B — CHOPTHBHO-03A0pOBHTEAbHAS HIPOTeKa (CAeBa — KOMHATa AASL TEKYHIETo TPYAOBOTO Ipomecca,
CIIpaBa — KOMHATa C TPEeHAKEPaMH AASL PHIMIECKOil 03A0POBHTEABHOI HATPY3KH, AHCIACSIMH H GAOKAMH COTpPSDKEHHSI).

Figure. Types of sports equipment psychophysical pairing: A — for single player game, B — for competitive gaming, V — sports game room
(left room for the current labor process, to the right is a room with equipment for physical health burden, displays and interface blocks).
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Tabauna / Table

AMHaMHPKa HoKa3aTeAedl $YHKIIHOHAABHOTO CTaTyCa Y AHI, 3AHIMABIIHXCS B IIeXOBOM 03A0POBHTEABHOM KOMIIAEKCE C
HCIIOAB30BaHHEM TPEHAKePOB NCHXOPH3NIeCcKoro conpsikenns (Mim)
Dynamics of indicators of the functional status of persons who were engaged in the shop health complex using simulators of

psychophysical coupling (M+tm)

I'pyn- V®OC, yca. ea. PWC-170, krm/Mun Otnomenue 3y6nos P/T na KT, %
ma AO 3aHATHI MOCA€ 3aHSTHI AO 3aHATHI IMOCAE 3aHATHH AO 3aHATHI MOCA€ 3aHSTHI
1 0,624+0,04 0,624+0,01 610£86,9 811,3+30,8 52,3172 57,55,8
2 0,528+0,03 0,583+0,09 563,7£92,5 772,1£63,4 50,1+6,8 55,8+4,3
3 0,587%0,03 0,598+0,02 528+73,6 758%45,3 47,3+3,1 51,6£2,9
4 0,526+0,08 0,572+0,04 475,8+£69,7 661,8+53,8 43,6172 48,8+6,3

Ipumedanus: 1 — UHXeHePHO-TEXHIMYECKIE PAaOOTHUKY, IIPAKTUIECKU 3A0POBbIE, 2 — Te JKe HHXeHePHO-TeXHIYeCKIe PaOOTHHKY,
9TO B IpyIIIe 1, HO C U3OBITOYHOM MACCOH TeA; 3 — HHXXeHePHO-TeXHIYeCKHe PabOTHUKY, PAOOTAIOI¥E B YCAOBHSX [OBBIIIEHHBIX IICH-
XO3MOLIMOHAABHBIX HAaIPY30K [PAKTHYECKH 3A0POBbIE, 4 — Te 3Ke YTO B IPYyIIIe 3, HO C M30BITOYHON MACCOM TeAQ.

Notes: 1 — engineering workers, healthy, 2 — the same engineering staff that in group 1, but with overweight; 3 — technical and engineering
personnel working in conditions of high psycho-emotional stress healthy, 4 — the same as in group 3, but with overweight.

Ha coBpemenHOM pOCCHICKOM PBIHKE IIPEACTaBACHBI TPH
mAQTGOpPMBI 3apyGeXHbIX UIpoBbIX prcTaBok: Nintedo Wi,
Microsoft Xbox 360 u SonyPlaystation [14]. Ha 6auskux, Ho
OPUTMHAABHBIX IIPUHIHMIAX B Poccuu cpoexTupoBaHa KoM-
THAEKCHAS CIIOPTHBHO-03A0POBHTEAbHAS HTPOTEKA AAS HICIIOAb-
30BaHHUS TaM, TA€ TPYASTCS AMIIA C MAAOTIOABIDKHOM popmoit
TPYAOBOM MAU y4eOHOM AESTEABHOCTH. AASL IIPOMBIIIAEHHBIX
IIPeATIPHUATHI ObIAa paspaboTaHa cucTeMa GOPMHPOBAHM
PeabHANTALOHHBIX MEPOIPHSTHI, IPEAHA3HAYEHHDBIX AAS
uentpos [TTP pasauanbix yposueii [9,15].

ITo MUHMMAAPHOMY HAabOPY BBOAMMBIX AQHHBIX CHCTEMa
HI03BOASIET MICIIOAB30BATh HHAUBHAYaAbHbIE Tporpammsl [TTP.
B xoAe MCCAEAOBAHHS GBIAO YCTAaHOBAEHO, YTO IIPHMEHEHHe
MHAMBHAYAABHBIX (C y9€TOM AOAU KHPOBOI TKAHH U MbIIIeY-
Hoi1 Maccht) nporpamm I1TP npuBoauT K 60Aee BhIpaKeHHO-
MY YAYYIICHHIO COCTOSHHUS CePACIHO-COCYAUCTOM CHCTEMBI U
IIOBBINIEHHIO YPOBHS QH3MIECKON PabOTOCIOCOOHOCTH II0
CPaBHEHHIO CO CTAHAAPTHOM MTPOrPaMMOM.

BXoAHBIME dA€MEHTaMM AASL HHAMBHUAYAABHBIX IPOTPaMM
IITP sBAsSIAKCH OCOGEHHOCTH HPOPECCHH, ICHXOIMOLMOHAAD-
Hble KOMITOHEHTHI TPYAQ, PH3HOAOTHYECKHE AAHHBIE TAITHeHTa,
cocrostHue ero 350poBba. IIpu popmupoBanuy pekoMeHAAIHit
HCIIOAB3YIOTCS PacyeTHble TTOKA3aTeAH, YPOBeHDb QH3UIECKO-
ro cocrosuus (YOC), a Takke AAHHbBIE TICHXOAOTHYECKOTO
TeCTHPOBAHMUS, PErAAMEeHTHPYIOIIKEe ABUTATEAbHBIN PeXXHM B
IpOIleCCe BBIIOAHEHHH YIIPAXKHEHUM.

B xope onenky appeKTUBHOCTH 03A0POBUTEABHO-BOC-
CTaHOBUTEABHBIX MEPOIPHATHI B OTAGABHOM SKCIIepPHMEHTe
uccAep0BaHa 3P PeKTUBHOCTD PU3UIECKHX HATPY30K Ha Tpe-
Ha)kepax ICUXOQU3NIECKOTO CONPSDKEHHSA IO IIOKA3aTeAsSIM
CHIDKEHHS XUPOBOH TKAHU U YBEAUYEHHS MBIIIEIHOH MaCCHL
YcTaHOBAEHO AOCTOBEPHOE CHIDKEHHE SKMPOBOH TKAHH, IPH-
YeM B 9KCIIePHMEHTAABHOM IpyIIe (C HCIOAB3OBAHHEM Tpe-
HAXKepOB TICUXOPH3MIECKOTO COMPSDKEHHS) OHO 6bIAO Goaee
3HAYMTEABHBIM I10 CPABHEHHIO C KOHTPOABHO (HCIIOAB3OBAHHE
TPeHaXePOB Ha OCHOBE HEUIPOBBIX METOAOB). Y 3aHMMAIOIIHX-
Cs B OKCIIePUMEHTAABHOM IPYIITe XUPOBas Macca CHU3HAACh
Ha 8%, B KOHTPOAbHOH — Ha 2,4%. B akcriepumeHTaAbHOM
TpyIIe OTMEYeHO yBeAmdeHHe Ha 6,3% MbIIedHoH MacChl, B
KOHTPOABHOH TPYIIIIe AOCTOBEPHOTO YBEAUYEHHS MbIIIEIHOM
Macchl He HaOAIOAQAN.

KoMmaekcHbie GpU3HOAOrO-3PTOHOMHYECKHE HCCACAO-
BAHISI II03BOAMAM Pa3paboTaTh Mepsl IIOBBIMIEHUs paboTO-
CIIOCOOHOCTH U NPOPHAAKTHKH 3200A€BaHHUI PabOTHHUKOB
Pa3AMYHBIX IPOdeccuit, 060CHOBATb MEPHI IT0 OLTHMH3ALIIH
PEeXHUMOB TPYAA ¥ OTABIXA, KOPPEKIMH (YHKIIMOHAABHOTO

COCTOSIHHUS AASL IPEAYHIPEXACHUS Pa3BUTHUS IIepeHaInpsKe-
Hus [16-20].

IpeacTaBAsieTcs BaXKHBIM OIIpeAeAeHHe KOHTUHTEHTA AHMI],
KOTOPBIH HY>XAQeTCS B 3aHATHSAX Ha TPEHAXKepax ICUX0PU3HU-
YeCKOTO CONPSDKEHMS. ITO MOTYT OBITD:

1) oducHble PABOTHUKA C MAAOTIOABHIKHOI A€STEABHO-
cTbi0 (IPOrpPaMMHUCTHI, OIIepPaTOpPBl, GyXraATepbl, KacCHphI) B
MOMEHTBI OPTaHH3AIIMH KPATKOCPOYHOTO OTABIXA;

2) roccAy’Kaue C perMyIleCTBEHHO HHTEAAEKTYaABHbIM
XapaKTePOM ACSTEABHOCTH;

3) oIepaTopbI CTAHLMIL cAeXeHHs (TEMAOBbIe M aTOMHbIe
aaexrpocrannuy, apyrue oovexrsi PAO EDC, Mopckue, Bo-
eHHBIE 06BEKTHI);

4) aBHAAWCIIETYEPDI U APyTHE PAGOTHHKY yIIPABACHHS BO3-
AYUIHBIM ABIDKEHHEM;

S) OIepaTopbI 30H AOCMOTPA MACCAKHPOB B a3PONOPTAX,
Ha XXeAe3HOAOPOXHBIX BOK3aAaX U I'PY30B B TAMOXXEHHBIX
TePMHUHAAAX;

6) IIKOABHVKY U CTYACHTBI B y4e0HBIX 3aBEACHHSX Ha «ILL-
THMHHYTKaX 3AOPOBBSI>;

7) ApyTHe AL, Tpebyromye KOpPeKIMY THIIOANHAMIH (B
YaCTHOCTH, peabuANTALUSA GOABHBIX B KANHHKAX).

AXTyaABHOI IPOOAEMOI AASI IPAKTUKH CTAHOBUTCS POP-
MHpOBaHHe MyTel BHEADEHHUS IIPeAAATaeMBIX TPeHaXepOoB.
H3BecTHO, 4TO AI0GbIE HOBALIMH KOMIIBIOTEPHO-HIPOBOI HHAY-
CTPHH MO3BOASIIOT HAIIOHAABHbIM KOMIIAHHSAM U OPTaHH3AIU-
SIM BBIATH Ha IIEPEAOBbIE O3UIUY ¥ IIOAYIHTh SKOHOMHUYIECKYIO
BbIroAy. Aast Poccuu aTo siBAsIeTCSI 0COO€HHO BasKHBIM HAIIPaB-
AeHHeM B 00AACTH UMIIOpTO3aMeleHus. B Hacrosimee Bpems
OI0AXET TOABKO OAHOI 3apy0eXHOM BUACOUTIPBI COCTABASIET
OKOAO 3 THICSY AOAAAPOB. B TO xe Bpems cTomMOCTb pa3amy-
HBIX OTeYeCTBEHHBIX IIPUCTABOK IIPH CEPHIHOM IIPOU3BOACTBE
He 60aee 300 pooarapoB. OTAMYIE POCCHIICKOTO IOAXO0AA K 9KO-
HOMUKO-OPTaHH3AIJHOHHBIM BOIIPOCAM II0 CPABHEHHIO C 00BIY-
HBIMH TeXHOAOTHSIMH COCTOUT B OOA€€ IPOCTOM TEXHUIECKOM
pelneHuy Ge3 IIOTePH CLIOPTUBHO-PAa3BAEKATEABHOTO 3 dexTa
OT HI'PBI, HO C CYIIIeCTBEHHBIM AOGABACHHEM ABUTATEABHO- 03-
AODOBHTEABHOH QUIKYABTYPHO-CIIOPTHBHON KOMITOHEHTBL.

Aas paciipocTpaHeHus MHGOpPMAIIMU O HOBEHIIUX OTeye-
CTBEHHBIX Pa3paboTKax B 9TOM 00AACTH U AASL pacIIMpeHHe
MaTepHaAbHO-TEXHUYECKUX BOSMOXHOCTeH MPEAIPUATHH U
y4eOHbIX 3aBepeHHIT 10 npoBepenuio ITTP u akruBHO-03p0-
POBHUTEABHOI PAbOTBI CPEAU COTPYAHUKOB M yUaIjeHcsl MO-
AOAEKH I1eAeCOOOPA3HO IIOCTPOUTD 2—3 AEMOHCTPALIHOHHBIE
«CIIOPTHBHO-03A0POBHUTEAbHbBIE HIPOTEKH> M AOBECTH HX AO
CepHIHOTO IPOU3BOACTBA.
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BriBoabI:

1. Hcnoav3osanue cnopmusHo-uzposuix mpeHaxepos Ha
NPUHYUNe <NCUXOPUIULECK020 CONPANCEHUL> NOBbiudem IP-
Ppexmusrocmp nocaempydosoii peabusumayuy, yryuuiaem no-
Kasameau GyHKYUOHAALHOZ0 CMAMYCA 0pP2AHUIMA, 1O3BOASEM
3a boree kopomkoe spems J0OUMbCS YBEAUHEHUS MbIULEHHOTL
MACCHL U CHUBUMb 00A10 JUPOBOLL MKAHU 8 IKCHEPUMEHMAABHOLL
2pynne no CpasHenur ¢ KOHMPOAbHOU 2pynnoti Ucnoib308aHUS
HeuzposbIx Memodos.

2. CnopmugHo-uzposble mpenasicepol MO2Ym UCNoAb306aNb-
€Sl KAK CAMOCMOSIMEAbHO, MAK U 8 couemanuy ¢ dpyaumu 0300-
POBUMEADHO-B0CCHAHOBUMEADHDIMU MEPONPUSMUIMU (maccax,
audpomepmonpoyedypol, ¢umomepanuﬂ) 8 YEHMpax nociempy-
dogoii peaburumayuu 0AS yAyHUIEHUS GYHKYUOHAALHOE COCMOS-
HUe 0p2anu3mMa U YKPenAeHus npoPeccuoHarbHo20 300po6bs Ay,
pabomarnwux 8 ycA08USX 2unodUHAMUL.
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Topsie H.I1.!, Camoriaos A.C.%, Topbasesa O.H.%, Kperos A.C.?
CoBepmIeHCTBOBAHHE OPraHH3AIHOHHBIX OPM B AHATHOCTHKE MPOPeCCHOHAABHBIX
3AOKA4eCTBEHHBIX HOBOOOPA30BAHMII HA PETHOHAABHOM YPOBHE

'TY3 «Kpaesas BoapHura Ne3>» MusucrepcTBa 3ApaBooXpaHeHus 3abailkaAbckoro kpas, yA. IIposerapckas, 9, r. Yura,
3abaitkaabckuil kpait, Poccus, 673390;

*OI'BY «IocyaapcTBeHHBI HayqHbI HeHTp DepeparbHbIN MEAMIUHCKIN 610 dusndeckuii qentp uM A. 1. Byprassauna» OMBA
Poccuy, ya. JKusonucnas, 46, Mocksa, Poccus, 123182;

*T'V3 «3a6aiikaAbCKUl KPaeBOI OHKOAOTHYECKUI AMCIIAHCEP>»> MUHICTepCTBA 3APAaBOOXpaHeHUs 3a6ailKaAbCKOIO Kpas, YA.
Aennnrpaackas, 104, r. ura, 3abaiikaabckuit kpait, Poccus, 672027

IMpodeccroHarbHbIe OHKOAOTHYECKHE 3a00AEBAHISI IMEIOT BBICOKYIO COLMAABHYIO 3HAYUMOCTh. OCTPOTa IIPOOAEMBI AUKTYET
HeOOXOAMMOCTb KOHIJEHTPALIMH YCUAM BCeX 3aMHTEPeCOBAHHBIX CTOPOH B Pa3pabOTKe M peaAmsanyy 3¢ PeKTHBHBIX Opra-
HU3AIJMOHHbBIX MEPOIPUSTHUI, HAPABACHHBIX Ha CBOEBPEMEHHYIO MIPOYHAAKTHKY, AUArHOCTHKY 3AOKAYeCTBEHHBIX HOBOOO-
Pa3oBaHMIl IPOPECCHOHAABHOTO I'eHe3a.

LTeAb riccAGAOBAHNUS — HA PETHOHAABHOM yPOBHE Pa3paboTarh 1 BHEAPHTD OPraHH3aLOHHbIE MEPOIIPHSTHS], IO3BOASIOLIIE AUATHO-
CTHPOBATh IPOPEeCCHOHAABHBIE 3A0KaYeCTBEHHbIE HOBOOOPA30BAHMS Y PAOOTHIKOB, PabOTAIOLIMX B YCAOBISIX KAHLIEPOTeHHOTO PHCKA.
IpeacTaBAECH CPaBHUTEABHBI aHAAU3 KOAMYECTBA BBIIBACHHBIX CAY4aeB IIPOPEeCCHOHAABHBIX 3A0Ka4eCTBEHHBIX HOBOOOPa-
3oBanuil B Poccun u crpanax EBpomsl. BoiisBA€HBI IPHYMHBI HU3KOM AHATHOCTHKY IPOQECCHOHAABHBIX 3A0KAYeCTBEHHBIX
HOBoobpasoBanuit B Poccuu. PazpaboTana cxeMa MapIIpyTH3ALKH [IALIHEHTOB C IOAO3PEHHEM Ha 3A0KaYeCTBeHHbIe HOBOOD-
pasoBaHus MPOPeCcCHOHAABHOTO TeHe3a.

Pe3yAbTaThI HCCACAOBAHMIT IIOKA3AAH, UTO IIPEAAOKEHHAS OPraHU3AIMOHHAS pOPMA AOKA3aAA CBOIO 9 PEKTHBHOCTD B AUATHO-
CTHUKe IPO(eCCHOHAABHBIX 3A0KaIeCTBEHHBIX HOBOOOPA30BaHMUI ¥ PabOUNX, pabOTAIOIINX B YCAOBHSIX KAHIIEPOreHHOTO PHCKA.
KaroueBsie cAOBa: npodeccuoHarbHbie 310KaA1eCHBeHHbIe HOB000PA308aHIS; KAHYEPOEHHbITI PUCK

Aast puruposanmst: Topsies H.H., Camoiiaos A.C., Top6auesa O.H., Kperos A.C. CoBeplreHCTBOBaHHS OpraHU3al[MOHHBIX
$OpM B AMArHOCTHKE IPO(ECCHOHAABHBIX 3A0KaYeCTBEHHBIX HOBOOOPA30BaHUI1 HA pETHOHAABHOM ypoBHe. Med. mpyda u npom.
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Bseaenne. Bricoxuit ypoBeHb 3a60AeBaeMOCTH, HHBA-
AMAHOCTH ¥ CMEPTHOCTH, A TakKe TPYAHOCTH AMarHOCTHKH,
HeOOXOAMMOCTb IIPOBEACHHS MACCOBBIX IIPOQHUAAKTHIECKUX
MepOIPHUATHH, a TAKKe CAOXKHOE M AOPOTOCTOsAIIee AedeHHe
II03BOASIIOT OTHECTH 3AOKaueCTBeHHbIe HOBOOOPA30BaHMUS K
YHCAY COLIMAABHO-3HAYNMBIX IpoOAeM. B HarmoHaAbHOM IIpo-
eKTe «3ApaBOOXpaHeHHE>, PACCYUTAHHOMHA PEAAU3AIIUIO C
2019 r. mo 2024 1., Ha mporpaMmy «OHKOAOTHS>»> BBIAGAECHO
63% cpeACTB OT 001ero pUHAHCHPOBAHKUS IPOTPAMMBL.

HecMmoTps Ha mpoBepeHHe MEPONPUATUH U AOCTHKEHHUE
OIpeAeAeHHBIX YCIIEXOB, 3A0Ka4eCTBEHHbIe HOBOOOPa3oBa-
HUSA HO-TIPEXKHEMY SBASIOTCA 2-0H 110 3HAYUMOCTH IIPUYMHOM
cMepTHOCTH HaceaeHHs PO ¢ BBICOKHM ypOBHEM 3200A€BaHH,
He NMEIOIIUM TeHAeHIUH K cHKeHno. B 2018 1. B Poccuu BoI-
siBA€HO 624709 cAy4aeB 3A0KadeCTBEHHBIX HOBOOOPA3OBaHHUIL.
3abaitkarbckuit Kpail He sBASeTCS HcKAlodeHHeM (puc. 1).

PO ADO
20,3

——3a6aiKaAbCKHIT Kpait
407,4

370,2 ﬁ38‘9’7

e r
2016 ' 2017 ' 2018 2018 ' 2018

Puc. 1. 3a6oaeBaeMOCTh 3A0KaueCTBEHHBIMH HOBOOOPA30BaHH-

simu Ha 100 ThIC. HaceAeHHs

Fig. 1. Incidence of malignant neoplasms per 100 thousand population

B 0 3xe Bpems npodeccroHaAbHbIE 3A0Kad9eCTBeHHbIe HO-
BOOOPA30BAHNUS PETUCTPUPYIOTCS B EAMHIYHBIX CAYYasX.

LTeAn nccaepOBaHIS — HA PETHOHAABHOM YPOBHE pazpabo-
TaTb ¥ BHEAPHTDb OPTaHU3ALMOHHbIE MEPOIIPHUATHS, IO3BOASIO-
IIHe AMarHOCTUPOBATh NPodeccroHaAbHbIe 3A0KaYeCTBeHHbIe
HOBOOOPA30BaHMs ¥ PAOOTHUKOB, PAOOTAIONIMX B YCAOBHSX
KaHI[epOTeHHOTO PHCKa.

IIpeacTaBAeH CpaBHUTEAbHbIN aHAAM3 KOAMYECTBA BbI-
SABAGHHBIX CAy4aeB IPOQeCCHOHAAbHBIX 3A0KaYeCTBEHHBIX
HOBoOOpasoBauuit B Poccun u crpanax Eppomst. Bouisaers
IPUYMHBI HU3KOH AUATHOCTHKH IPO¢eCCHOHAABHBIX 3A0KaYe-
CTBEHHBIX HOBOOOpasoBaHuit B Poccuu. Paspaborana cxema
MapIIpyTH3AIMHY TIAITUEHTOB C IIOAO3PEHHEM Ha 3A0Ka4eCTBeH-
Hble HOBOOOPA30BaHHsI IPOPeCCHOHAABHOTO reHesa.

Io MHeHMIO pa3HbIX aBTOPOB, KOAIYECTBEHHAS OIleHKA BKAAAL
Npo¢eCcCHOHAABHBIX GaKTOPOB B OPAXKaeMOCTh PaKOM HaceAe-
HUS KoaebAeTcs 0T 4 Ao 38% cpean Beex caydaes paka (Taba. 1,2).

For the practical medicine

OTH AQHHbBIE HATASAHO CBHAETEABCTBYIOT O TOM, UTO UHC-
AO BBISIBAEHHBIX CAy4aeB IpOdecCHOHAABHBIX HOBOOOpa3o-
BAaHMII B Halledl CTpaHe He COOTBETCTBYET MCTHHHOMY YHCAY
3ab60AeBaHUIL.

AKTYaABHOCTD TPOPHAAKTUKH, AMATHOCTUKU HPOPeccro-
HaABHBIX 3AOKAQYeCTBEHHBIX HOBOOOPA30BAHMUI C KOXKABIM IO-
AOM OYA€T BO3PACTATh B CBSI3U C TEM, YTO OTMEYAETCS] HEYKAOH-
HBIA POCT MCIIOAB30BAHHUS B ITPOMBIIACHHOM IIPOH3BOACTBE
PA3AMYHBIX XUMIYECKHX BeIlJeCTB, TEXHOAOTHH, OKa3bIBAIOIIUX
BpeAHOe BO3ACHCTBHE M, COOTBETCTBEHHO, C KAXKABIM TOAOM
OYAET YBEAUYUBATHCS KOAMYECTBO PAOOTAIOMINX B YCAOBUSX
KaHI]epOreHHOTO PUCKA.

B nepsyro ouepean, B Poccun oTcyTCTBYeT epuHas cucTeMa
BBISIBAEHUSI [IPO(ECCHOHAABHBIX 3A0Ka9€CTBEHHBIX 3a00A€Ba-
Huit. CylecTBYyIOIast CHCTEMA OPraHU3ALUY IPOBEACHHS 005
3aTeAbHBIX PEABAPUTEABHBIX U IEPHOAMYECKIX MEAUIIIHCKHIX
OCMOTPOB PabOTAIOLIUX BO BPEAHBIX IIPOM3BOACTBEHHBIX paK-
TOpax B OOABIIMHCTBE CAy4aeB He 00eCIIeYnBaET UX BBISBACHHE
IIO TOM [PUYUHE, YTO GOABIIMHCTBO 3A0KAYECTBEHHBIX HOBO-
00pasoBaHuUil, BO3HUKAIOMUE Y PaOOTHUKOB, IIPOSIBASIOTCS
depe3 HECKOABKO AeT IT0CA€ OKOHYAHHUS pabOTHL B YCAOBHSX
KaHI]epOTeHHOTo pUCcKa. I[I0CTKOHTAKTHBIN IIepHOA MOXET CO-
craBAsTh 10-15 1 6oaee aer.

Cs13b MexAy paboTOIl Ha TIPOM3BOACTBE U BBIIBACHHBIMU
3AOKa4eCTBEHHBIMI HOBOOOPA30BaHUSMH, AUATHOCTHPYEMbIMH
B [IOCTKOHTAKTHOM IIEPHOAE Y PAOOTHHKOB, paHee paboTaBIINX
Ha KaHI]epPOTeHHBIX [IPOU3BOACTBAX, B IIOAABASIOLEM OOABIIVH-
CTBE CAyYasIX BpadaMH-OHKOAOTaMH KaK ePBUYHOTO 3BeHa, TaK U
OHKOAOTHYECKHUX AMCIIAHCEPOB, He pacCMarpuBaeTcs. B mepsyro
ouepeAb PeIIAIOTCs KAMHIYECKIEe BOIIPOCHI, KOTOPBIE B AAAbHEH-
1reM OYAYT OLIPEAEASITD IIPOAOASKUTEABHOCTD U Ka9eCTBO XKH3HH
HarpeHTa. B o xe BpeMs BepOsATHOCTD IIPOBEASHNUS SKCIIePTH3bI
CBSI3M 3AOKaY€CTBEHHBIX HOBOOOPA30BAHHIT C TPYAOBOI AESITEAD-
HOCTBIO B IIOCTKOHTAKTHOM IEPUOAE OYeHDb HU3KAL.

IpodeccroHaabHbIE OHKOAOTHYECKUE 3260ABAHIS UIMEIOT
O4eHb BBICOKYIO COLIAABHYO 3HAYUMOCTh. OCTpOTa IpobAEMDI
AVKTYeT HeOOXOAUMOCTb KOHIIEHTPALUY YCHAMH BCeX 3aHHTe-
PECOBaHHBIX CTOPOH B pa3paboTke U pearnsanyu 3¢p¢PeKTuB-
HBIX OPTaHM3aITMOHHBIX MEpOIPHATHH, HAIPaBACHHbIX HA CBO-
eBpeMeHHYI0 IPOPUAAKTHKY, AHATHOCTUKY 3AOKaYeCTBEHHbBIX
HOBOOOPa30BaHMUil IPO(eCCHOHAABHOTO reHesa.

OAHa U3 OCHOBHbIX IIPOOAEM HHU3KON PErHCTPaLiUK IIPo-
{eccnoHaABHBIX 3A0KaYeCTBEHHDBIX HOBOOOPa3OBaHHIA CBSI3aHa

Tab6auna 1 / Table 1

VaeAbHBIN BeC 3A0KaUeCTBEHHBIX HOBOOOPA30BAHHUI B CTPYKType npodeccHOHAAbHBIX 3a60aeBanuii B Poccnu
Percentage ratio of professional oncological diseases in Russian Federation

T
IlokasaTean oA
2013 | 2014 | 2015 | 2016 | 2017 | 2018
YrcAO cAydaeB XpOHMYECKHX IIPOPECCHOHAABHBIX 3200A€BAHMUIT 6944 | 6676 | 6299 | 5489 | 4719 | 4120
Aoas 3AOKAYeCTBEHHBIX HOBOOOPA30BaHUI B CTPYKType MpOodeCcCHOHAADHBIX 0,449% | 0,44% | 0,329 | 0,46% | 0,36% | 0,33%
3aboAeBaHumi
Tabauna 2 / Table 2

KoanyecrBo cAy4aeB mpodecCHOHAABHOTO PaKa, 3aperHCTPHPOBAHHBIX B cTpaHax Espomnsl n Poccnn
Number of occupational cancer cases reported in Europe and Russia

Crpana

Cay4an mpo¢deccHOHAABHOIO paKa

PacueTHbie AQHHBbIEC

Beankobpuranus

150-200 cayyaes B rop

1000-2000 cayuaes B rop

Dpannus 150-200 cayyaes B rop 7000 cAyyaes B rop
Tepmanus 1604 caydas B rop -

Wraaus 376 cAydaeB B rop -

Poccus 520 cayvaes 3a 17 aer 11600 ThIc. CAydaeB B TOA
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ITpakTryeckoMy 3ApaBOOXPaHEHHIO

2012 2013 2014 201S 2016 2017 2018
Puc. 2. Yncao paboTaomux BO BPEAHBIX H OMACHBIX YCAOBH-
SIX TPYAQ HA IPOMBIIIACHHBIX IPEANPHATHAX 3a0aiiKaAbCKOTO
Kpas, %

Fig. 2. The number of workers in harmful and dangerous working

conditions at industrial enterprises of the TRANS-Baikal territory, %

C TeM, 4TO AO HACTOSIIIEr0 BPEMeHH Y CCAEAOBATeAeH HeT 00'5-
eKTUBHOM HHPOPMAI[UH O KOHTHHTeHTAX, IMEIOINX KOHTAKT C
npodeccrOHAABHIMU KaHIIePOreHHBIMH (aKTOPaMHL.

B aToM cayyae macopTH3alis IPOMBIIIACHHBIX IPEATIPH-
ATHH, SBASIONUXCS NCTOYHHKOM KaHIIEPOreHHON OIIACHOCTH
AASL pabOTaloIuX, pelraa 65 MHOIHe pobaeMsL Beab B 3a-
AQUM IACTIIOPTH3AIMH BXOAUT He TOABKO y4eT KaHIlepOreHHBIX
OpTaHM3allUH, HO U YCTPaHEeHHe BHIABAEHHBIX HapyIIeHHH,
OIleHKa KaHIIepOreHHOH OMAaCHOCTH, CBA3aHHOM C BO3ACHCTBHU-
eM IPOM3BOACTBEHHbIX KaHIjeporeHoB. [Tacroprusanus Moxer
SBUTBCS BAKHBIM SAEMEHTOM IPOQHUAAKTHKY IIPOPECCHOHAAD-
HBIX 3AOKAYeCTBEHHBIX HOBOOOPA30BAHMIL U CTATh OCHOBOM
AAs cozparus PepepaAbHOTO PerucTpa AHIY, HMEIONUX IIPO-
H3BOACTBEHHbIIT KOHTAKT C KaHIjepOreHaMH, IOAOGHO Cyrje-
craytomemy DepepasbHOMY perucTpy AMKBHAATOpPOB YepHo-
OBIABCKON ABApHH.

Crparermuecko I1eAbI0 ITACTIOPTH3AIMK KaHIlepOreHHBIX
IIPOM3BOACTB SIBASIETCSI CHIDKEHIE OHKOAOTHIECKOH 3a00AeBae-
MOCTBIO ITyTeM yMeHbIIeHH s PHCKA, 00YCAOBACHHOTO ACHCTBH-
€M IIPOM3BOACTBEHHbIX KaHI[ePOTeHHBIX GaKTOPOB.

OT0 1103BOAMAO OBI OCYIECTBASITD MOHUTOPHHI COCTOSIHIS
3AOPOBbs paHee PabOTAIOIINX AMI| C KAHI|EPOTreHHBIMH Bellje-
CTBaMHM B IIOCTKOHTAKTHOM IIEPHOAL.

Taioke HEOOXOAMMO IEPECMOTPETh ACHCTBYIOLIe HOP-
MaTHBHbIE aKThl, peTAAMEHTHPYIOINIIe BOIPOCH SKCIIePTU3bI
CBSI3U 3a00A€BaHHS C MPOPECCHOHAABHON AESTEABHOCTBIO.
AeiicTyromu#t nprkas MunsapascorpassuTus ot 27.04.2013
r. N2417 «O6 yTBepxAeHHH IepedHs MpodecCHOHAABHBIX
3200A€BAHMIT>» AHMIINA IKCIIEPTU3Y 3AOKAYECTBEHHDBIX HOBO-
00pa30BaHUICHCTEMBI TIepCOHMPHUIINPOBAHHBIX KPUTEPHEB,
KOTOpBbIe OBIAM NPOIIMCAHBI B PaHee H3AAHHOM Ipukase Ne90
or 1996 1. B cBA3M ¢ 9THM Ha PETMOHAABHOM YPOBHE HPOXO-
AUTCS IPHMEHSTh HeCTaHAAPTHbIE OPTaHU3AITMOHHbIE POPMBI,
IIO3BOASIOIINE YCTAHABAMBATD CBS3b OHKOAOTHYECKHX 3a00Ae-
BaHMUI C MPOPECCHOHAABHOM AESTEABHOCTDIO Y PAGOTAIOMINX B
KaHITePOTeHHbIX TPOM3BOACTBAX. JTO He TOABKO AACT BO3MOX-
HOCTD IaIfieHTaM IIOAYYUTD YCTAaHOBACHHbIE 3AKOHOAATEABHO
KOMITEHCALIMH 32 TIOTEPIO 3A0POBbsI, HO I GYAET SBASTHCS OA-
HUM M3 BaKHbIX IAEMEHTOB B IIPOYHAAKTHKE OHKOAOTHYECKUX
3200A€BaHMI HA KAHIEPOTEHHBIX [IPOU3BOACTBAX.

B mepuop ¢ 2014 1. mo 2018 r. KOAMYECTBO PabOTAIOMIUXK
BO BPEAHBIX M OTIACHBIX YCAOBMAX TPYAQ YBEAUYHMAOCH Ha 3,8%
¢ 43,2 Tpic. yeroBek A0 49,3 ThIC. YeAOBEK; B YCAOBUSIX HOHHU-
3UPYIONIEro U3AYYeHMs, XUMUYECKUX GaKTOPOB, a3p030Aei
ubporenHoro peiicrsus pabotasn 21 540 geroBek Fpnc. 2).

B 3abaiikasbckom Kpae HaxopuTcs 137 xaHIleporeHHbIX
IIPOUBBOACTB, PabOTAIOT MPEATIPUATHUS [0 AOOBIYe U 0boTa-
I[eHHMIO YPAHOBOM PYAD, OePUAAIIS, IPEATIPHATHS IO AOOBITE
YIASL, AepeBOOOpabaThIBaIONIIIe IIPOM3BOACTBA, IPEAIPUSTILS,
HCIIOAB3YIONIHE B TEXHOAOTHYECKOM IIPOHU3BOACTBE XMMHUYe-
CKIHe BelleCTBa, IPeACTABASIONIHE KaHIIepOTeHHYIO OIIACHOCTD,
HOHH3UpYIONlee H3AyUeHHe M T. A. FIMeHHO HeypoBATBOPHU-
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Puc. 3. TpexypoBHeBasi cuCTeMa OKa3aHHS MEAHIIHHCKOH II0-
MOIIH IO NPOQPHAIO <OHKOAOTHS»

Fig. 3. A three-level system of rendering medical aid in the field of
oncology

TeAbHbIE YCAOBHUS TPYAQ ABASIOTCS OCHOBHOM IIPUYMHON BO3-
HUKHOBEHHUS IPOPeCCHOHAABHOTO 3a00A€BAHHS, B TOM UHCAE
HpOQeCcCHOHAABHOTO PaKa.

B 3abaiikaAbCKOM Kpae CyLiecTByeT TpeXypOBHeBas CHCTe-
Ma OPTaHM3AIMH OKA3aHMS MEAUIIMHCKOM OMOIY IaIfeHTaM
C IOAO3peHHeM Ha 3A0KadecTBeHHoe 3aboaeBanue (puc. 3).

B TpexypoBHeBO# cHCTeMe OpraHM3AIMH OKAa3aHHUS Me-
AHULMHCKOH IIOMOIIUIIO IPOQUAIO «OHKOAOTHS>» OIPeAeAeHa
CXeMaMapIIPYTH3AIUHY IAIJEHTOB C IIOAO3PEHHEM Ha 3AOKa-
4eCTBEHHOE HOBOOOPAa30BaHHE MPOPECCHOHAABHON ITUOAO-
ruu (puc. 4).

Ars a¢pdexTrBHOTO PYyHKIMOHHMPOBAHUSI AAHHOM CHCTe-
MBI HEOOXOAUM IIOCTOSIHHBIN KOHTPOAb U YIPABACHHE TOM
CHCTEMOM.

3a 2019 . ¢ HOAO3peHIeM Ha 3A0KaIeCTBEHHOE HOBOOOPa-
30BaHHe IPOJecCHOHAABHOH 3THOAOrHH B LleHTpHI mpo¢maro-
sorun @MBA Poccun u 3a6aiikaAbcKOro Kpast ObIA0 HAIIpas-
AeHO 132 manyeHTa, 13 KOTOPHIX B IIeHTP NPO¢eCCHOHAABHOM
narororuu M3 3K — 126 mareHnTos.

Crpyxrypa opraHu3aIiuii, BbIIBUBIINX IIOAO3PEHHE Ha Ha-
AVYHH CBSI3H 3A0KAYeCTBEHHOIO HOBOOOPA30BaHMUs C Ipodec-
CHOHAABHOM AeATeAbHOCTBIO B 2019 1.:

— LleHTpOB aMOYAQTOPHOM OHKOAOTMYECKON IIOMOIIH
(LTAOTT) — 66 uea. (50%).

— MeaHIIMHCKYE OPTaHU3ALMH, IPOBOASIIHE 0053aTeAb-
Hble IPeABAPUTEAbHbIE U IIePUOANIECKUE MEAMITHHCKHE OCMO-
TphI U AucTaHcepu3atyio — 19 gea. (14,5%).

— Omukoaormyeckue pucnancepst — 39 vea. (29,5%).

— Camoobpamenne — 8 uea. (6%).

B nenrpax npodmarorornu PMBA Poccun u 3abarikass-
CKOTO Kpasl yCTAHOBAGHO 14 3aKATOUMTEABHBIX AMarHo30B 3HO
podeCcCHOHAABHOI STHOAOTHH, 4TO cocTaBasieT 10,6% oT 06-
IIJeTO YHCAA IAIJUeHTOB, HAIPaBACHHBIX AAS TIPOBEACHHS IKC-
[epPTH3BI CBsA3U 3a60AeBaHus ¢ podeccueit. 113 Hux B neHTpe
npodeccuoHaAbHbIx 3a60aeBanmit M3 3K — 12 manuenTos:

— 3AOKa4YeCTBEHHOe 3a00AeBaHHUe AeTKUX — 5;

— 3AOKA4eCTBEHHOE 3a00AeBaHHe KOXH — 3;

— 3AOKAYeCTBEHHOE 3a00AeBaHME XKeAYAKA — 2;

— 3AOKAYeCTBEHHOE 3a00AeBaHMe TOPTAHH — 2.

B 9 cayuasix 3sA0KadecTBEeHHOEe HOBOOOpa3oBaHHe OBIAO
YCTaHOBAGHO B IIOCTKOHTAKTHOM IIEPHOAE, B TPEX CAyJasAX —
[I0AO3peHHe Ha 3A0Ka4eCTBEHHOe HOBOOOpasoBaHUe OBIAO
BBICTaBACHO IIPH IIPOBEACHUHU HEPHOAMIECKOTO MEAHITUHCKO-
rO OCMOTpa.

AAVTEABHOCTD MMOCTKOHTAKTHOTO MEPHUOAA COCTABASIAA OT
7 AeT A0 17 aeT.
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Puc. 4. CxeMa MapIIpyTH3ALHK NANHEHTOB C HOAO3PEHHEM Ha 3A0Ka4eCTBEHHOE HOBOOOpa3oBaHHe NPOdeCcCHOHAABHOTO IeHe3a
Fig. 4. Routing scheme of patients with suspected malignant neoplasm of professional origin

BospacT mariueHTOB, KOTOPBIM OBIA BBICTABAEH AMArHO3
HpOeCCHOHAABHOTO 3A0KAYeCTBEHHOIO HOBOOOPa3OBaHUs
COCTaBASIA OT 37 A0 62 AeT.

Crax paboThl B YCAOBHSX BO3AEHCTBHS KaHIIEPOTeHHBIX
BemecTB OoT 11 aet A0 21 ropa.

3A0KavecTBEHHbIE HOBOOOPA30BaHMUS AMATHOCTHPOBAAUCH
y pabOTHHKOB, pabOTaBIIUX B KOHTAKTe C PAAMOAKTHBHBIM
U3Ay4eHHeM, acbeCTOM, HeOpraHUIeCKHMU COEAHMHEHUIMH
MBIIIbSIKA, lepepabOTKe YPAHOBOH PYADI, IOAyYeHHE OepUA-
AMEBOTO KOHIIEHTPATa, lepepaboTKe PYAbL, COAEPXKALel AU-
OKCHABI KpeMHHUSL.

B nponecce ycraHoBAeHMSI IPOdeCCHOHAABHOTO HOBOOO-
Pa30BaHKA BO3HUKAIOT ONIPeACACHHbIE CAOXKHOCTH:

— HeAOCTATOYHbIN YPOBEHb IPOPeCCHOHAABHOM IOATO-
TOBKH Bpayuel, y4aCTBYIOIIUX B IPOBEACHUU 00s3aTeAbHBIX
IpeABAPUTEABHBIX M IEPUOAMYECKUX MEAMIIMHCKUX OCMOTPOB
PabOTAIOLINX BO BPEAHBIX U OIIACHBIX YCAOBHSIX TPYAR;

— HeAOCTATOYHbIN YPOBEHb IPOPeCCHOHAABHOM IOATO-
ToBKH Bpaueit oakosoros ITAOII, Kpaesoro onxosormyecko-
TO AMCIIAHCepa;

— B CaHUTAPHO-TMTHEHMYECKHMX XapPaKTePUCTUKAX YCAO-
BUIL TPyAQ HE OTPAXKAIOTCS, AUOO He IIOAHOCTBI0 OTPAXKAIOTCS
AQHHBIE O KOHTAKTaX C KaHI|epOTreHaMy;

— IIPH PACCAEAOBAHHH CAyYas 3a60AeBaHus € Ipodeccro-
HAABHOM OHKOAOTHEH YACHBI KOMHCCHH, KaK IIPABUAO, He HMe-
10T COOTBETCTBYIONIUX CBEACHUI U IIOATOTOBKH II0 BOIIPOCaM
Npo¢ecCHOHAABHON OHKOMIATOAOTHH.

Taxum 06pasoM, yposens 3abosesaemoct SHO mpodec-
CHOHAABHOTO IeHe3a CpeAl pabOTHUKOB BCEX MPEAPHATHI
3abaiikaabckoro kpast B 2019 r. coctasua 2,8 Ha 10 Thic. pa-
6oTHUKOB (5,2 Ha 10 Thic. pAGOTHUKOB, 3aHATHIX BO BPEAHBIX H
OTIACHBIX YCAOBHSX TPYAR). AAst cpaBHenus B Poccuiickoit Oe-
Aepali aHaAOTMYHBIM TToka3aTeAb B 2018 1. cocrasua 0,002 Ha
10 Thic. paboTaukos (0,005 Ha 10 Thic. pabOTHUKOB, 3aHATHIX
BO BPEAHBIX U OTIACHBIX YCAOBHAX prp,a};.

3axarouenne. [Ipediorxennas opzanusayuonnas gopma 0o-
Ka3aAa 6010 IPPekmusrocmny 6 duazHocmuke npoPeccuoHarbHbLx

3A0KAHECMBEHHbIX H08000PA308aHULL Y pabouux, pabomarnouux 6
YCAOBUSX KaHYyepozeHH020 pucka. Yposens sviasrenus 3HO npo-
PeccuonarbH020 2eHe3a 8 3a0aiiKarbckom Kpae SHAUMEALHO 6bl-
wie no cpasHenuto ¢ dannvimu no PO s yesom.
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Bposko MLIO., Crpmxaxos A.A., Kaaamuukos M.B., Konosaaos A.B., Illoromosa B, Ae6epesa M.B., Koran E.A.,
SAnakaesa A.III.

Kananueckoe HaGAlOAeHHE COYETAHHSI CAPKOHMAO032a H CHAMKO3a Y pabOTHHIBI TOPHO-
000raTuTeApbHOro KOMOMHaTa

OIAOY BO «Ilepsorit MOCKOBCKHI TOCYAAPCTBEHHBIN MeAMIIMHCKuMI yHuBepcuTeT nMenn V.M. Ceyenosa» Munsppasa Poccun, ya.
Tpy6euxas, 8/1, Mocksa, Poccus, 119435

CpeAl BCETo CIeKTpa pecrMpaTopHBIX IIATOAOTHI Y PAGOTHHKOB, KOHTAKTHPYIOIIUX C BPEAHBIMH IPOM3BOACTBEHHBIMEL IBIAC-
BBIMH (aKTOPaMH, 0COHOr0 BHUMAHILS 3aCAYKUBAIOT IPOTEKAIOIIUE C ACTOYHBIM HopakeHHeM. CAeAyeT IIOMHHTB, YTO IOMHMO
TIHeBMOKOHHO30B BO3MOXXHO Pa3BHTHE HHOI COYETAHHON ACTOYHON IIATOAOTUH, B TOM UHCAe TyOepKyAesa M CapKOMAO33, 4TO
3HAYUTEABHO 3aTPYAHAET AU depeHIIMasbHYI0 AMaTHOCTUKY. B mpaxTiyeckom maane Bpadam, IpesxAe BCTo MpoPraToAOTaM
ITyAbMOHOAOTAM, HEOOXOAMMO IIPOBOAUTD KOMIIAEKCHOE IIOAHOLIEHHOE 00CAEAOBAHHE MALMIEHTOB C II0AO3PEHHEeM Ha IIPOdeCcHo-
HAABHOE 3260A€BaHIE OPraHOB ABIXaHHS, 0OpaIast 0co60e BHUMAHIE HA PA3AMIHbIE BHEACTOYHBIE [IOPAXKEHHS H BHIPAKEHHOCTD
BOCITAAMTEABHBIX AAGOPATOPHBIX H3MeHeHH . BhIsIBACHHe CHCTEMHOTO XapaKTepa ATOAOTHHU TPeGyeT HCKAIOUEHIL CAPKOMAO3a —
3a60A€BAHHST HEM3BECTHOM STHOAOTHH, IIPOTEKAONIETO C IPAHYAEMATO3HBIM BOCIIAACHHEM. B 0c060 CAOXKHBIX cAyYasx Tpebyercs
BBITOAHEHHE MOPPOAOTHYECKON BePHPHKAIMH AUATHO3a C TIATeABHbIM THCTOAOTHYECKIM HCCAGAOBAHHEM B CIIEIIHAAM3HPOBAH-
HOM 3KCIIePTHOM yupexaeHii. OAHAKO 0COObIe 3aTPYAHEHHs MOIYT BOSHHKHYTDb IIPH COYETAHNUM B OHOIITaTe ACTKOTO IIPOSIB-
AeHUI THEBMOKOHMO3a M CAPKOMAO3a, B TOM YHCAE B CBSA3H C BO3MOXXHOCTHIO Pa3BUTHS TaK Ha3bIBAEMOH CapKOMAHOH PeaKITiy.
ITpHBOAKTCS KAMHIIECKOE HaOAIOACHHE PEAKOI KOMOPOMAHOCTH — CApKOMAO3a H CHAHKO3a — y paboTaBIIeil Ha FOPHO-060-
raTUTeAbHOM KOMOMHATe >KeHIUHbI 38 AeT, TIOABEPraBIIEHCS MHOTOA€THEMY BO3ACHCTBUIO KPEMHUMCOAEPIKAIEHN TBIAU B KOH-
neHTpanuy, A0 14 pas npessunaromeit I[TAK. BrimoasenHOe 06cAepOBaHMe He II03BOAHAO YTOYHUTD IPUYHHY ACTOYHOM AVICCe-
MUHAIIIL, B CBSI3H C 4eM ObIAd IIPOBeACHA OHOIICHS ACTKOTO, BBIIBUBIIAS COYETAHIE CAPKOMAO3A ¥ ITHEBMOKOHK03A Y IIAIJHEHTKH.
BaskHOCTD PABHABHO IIOCTAHOBKY AMATHO32 OIIPeACASIETCS, PASHBIM BEIOOPOM A€4eOHON TAKTHKI IIPU THX ABYX 3100A€BaHHMSX.
KaroueBbre cAOBa: npoPeccuoHasbible 3A00ALBAHUS AZKUX; CUAUKO3; CAPKOUI03
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Mikhail Yu. Brovko, Leonid A. Strizhakov, Mikhail V. Kalashnikov, Denis V. Konovalov, Viktoriya I. Sholomova, Marina V.
Lebedeva, Evgeniya A. Kogan, Alisa Sh. Yanakaeva

Clinical observation of a combination of sarcoidosis and silicosis in a mining and processing
plant worker

LM. Sechenov First Moscow State Medical University, Trubetskaya str., 8/1, Moscow, Russia, 119435
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Among the entire spectrum of respiratory pathologies in workers who come into contact with harmful industrial dust factors,
those with pulmonary lesions deserve special attention. It should be remembered that in addition to pneumoconiosis, it is pos-
sible to develop other combined pulmonary pathology, including tuberculosis and sarcoidosis, which significantly complicates
the differential diagnosis. In practical terms, doctors, especially occupational pathologists and pulmonologists, need to conduct
a comprehensive full-fledged examination of patients with suspected occupational respiratory disease, paying special attention to
various extrapulmonary lesions and the severity of inflammatory laboratory changes. Identification of the systemic nature of the
pathology requires the exclusion of sarcoidosis — a disease of unknown etiology that occurs with granulomatous inflammation.
In particularly difficult cases, it is necessary to perform morphological verification of the diagnosis with a thorough histological
examination in a specialized expert institution. However, special difficulties may arise when a lung biopsy combines manifesta-
tions of pneumoconiosis and sarcoidosis, including the possibility of developing a so-called sarcoid reaction.

A clinical observation of rare comorbidity — sarcoidosis and silicosis — in a 38-year-old woman working at a mining and
processing plant who was exposed to long-term exposure to silicon-containing dust in a concentration up to 14 times higher
than the MPC is presented. The performed examination did not allow to clarify the cause of pulmonary dissemination, and
therefore a lung biopsy was performed, which revealed a combination of sarcoidosis and pneumoconiosis in the patient. The
importance of correct diagnosis is determined by the different choice of treatment tactics for these two diseases.

Key words: occupational lung diseases; silicosis; sarcoidosis

For citation: Brovko M.Yu., Strizhakov L.A., Kalashnikov M.V,, Konovalov D.V,, Sholomova VI, Lebedeva M.V, Kogan E.A.,
Yanakaeva A.Sh. Clinical observation of a combination of sarcoidosis and silicosis in a mining and processing plant worker.
Med. truda i prom. ekol. 2020; 60 (1). http://dx.doi.org/10.31089/1026-9428-2020-60-1-44-47



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (1)

For the practical medicine

For correspondence: Mikhail Yu. Brovko, deputy Head of the Center of Professional Pathology of the Ministry of
Health of the Russian Federation, Head of Department of Occupational Pathology and Pulmonology, Clinic of E. M.
Tareev University Clinical Hospital No. 3, LM. Sechenov First Moscow State Medical University, Cand. of Sci. (Med.)

E-mail: michail.brovko@gmail.com

Funding. The study had no funding.

Conflict of interests. The authors declare no conflict of interests.

Beepenne. [IpodmaTosoram i MyAbMOHOAOTAM B IIOBCEA-
HEBHOH IIPaKTHKe HEPeAKO IMPHXOAMTCS CTAAKHBAThCS C CH-
Tyariued, Koraa Tpebyercst nposepeHne AuddepeHInaAbHOMN
AHMAarHOCTHKH B PAMKAX ITATOAOTHH ACTOYHOTO IIPOIIECCa Y AHII,
paboTaromuX B KOHTAKTe C HeOAATOIPUSTHBIMH [POH3BOA-
CTBEHHBIMHU IBIAeBBIMU pakTOpamu. Kak mpasuao, yTounenue
XapaKTepa 3a00A€BAHII B TAKHX CAYUAsIX He BBISBIBAET 3aTPYA-
HEHHH, OAHAKO B OTAGABHBIX CAYYasX BOIIPOCHI AMarHOCTHKH,
9THOAOTHH, BeACHUs OOABHBIX ¥ IIPOTHO3a ITHEBMOKOHHO3a
He BCErAd COOTHOCSTCS C pe3yAbTaTamu obcaepoBanms. Tak,
HAIpUMep, HACTOPAKUBAET BBIIBACHHE Y OOABHBIX IIPH3HAKOB
MHOXXeCTBEHHOT'O OPTaHHOT'O IIOPAKeHH s, COMPOBOXKAAIONIUX-
CS1 3HAYNUMBIMH KAMHHUKO-A200PATOPHBIMHU IIPOSIBACHUSIMH BOC-
maauTeAbHOro orseta [1,2].

CapkonA03 U THEBMOKOHHO3BL 00beAUHSET Psip 0Omux
4epT, KOTOPbIe 0OYCAOBAEHDBI CXOXKECTBIO HEKOTOPHIX 3BeHbEB
maroreHe3a. B 000HX CAy4asix KAIOUEBYIO POAb HIPAeT IPAHY-
AEeMATO3HOe BOCITAAEHHE, 3AITYCKalolee AOKAABHBIN GUOPO3
[1,2]. Bmecre ¢ Tem, pAAS CapKOMAO33, B OTAUYHE OT IIHEB-
MOKOHHO30B, XapaKTepHa MyAbTHOPTaHHOCTD MOPaKeHHs, a
TakoKe KAHHHYECKHe U AAOOpaTOPHbIe POSIBACHHS, TAKHE KaK
y3AOBaTas 3pUTEMA, TUNIePKAABITHEMILS, IIOBbIIIEHHE aKTHBHO-
CTH QaHTMIOTeH3UHIIPeBpamaiomero gpepmenta B kposu (AI1D).
OAHAKO AaHHBIE H3MEHEHHS Y OOABHBIX CAPKOUAO30M HabAI0-
AQIOTCS AAACKO He BCETAQ, UTO MOXKET 3aTPYAHSATH IOCTaHOBKY
Auarso3a. Kax npasmao, pemaronryio poAb HrpaeT MOp$OAOTH-
JecKas BepuQHKaIusg AerovYHOro mopaxenus. Kaaccuyeckum
HaTOMOPPOAOTHIECKUM MPU3HAKOM CapPKOMAO032 ABASETCS
SIIHTEANOUAHO-KACTOYHAS IPaHyAeMa 6e3 IPU3HAKOB HEKPO3a.
TpyasocTu AudepeHIMabHON AMATHOCTHKH ITHEBMOKOHH 032
H CAPKOMAO32 Ha MOPQOAOTHIECKOM YPOBHE 00YCAOBAEHDI BO3-
MOXKHOCTBIO HAAMYHMS TaK Ha3bIBaeMON CAPKOMAHOMN peaKIuu
(B TOM 4KCAe y AL, IOABEPITINXCS BO3ACHCTBHIO HEOPIAHH-
geckoit mbian) [3]. Y TakuX 6OABHBIX OIPEAEASIOTCS CApKOHA-
Hble IPAaHYAEMBI C ACTIO3UTAMH ITHIACBBIX YACTHI] B OTCYTCTBUH
TUMUYHON KAMHUYECKON KaPTHHbI CAPKOHAO3a.

Ha nportsbkeHun MHOTHX AT BEACTCS IOHUCK crienuduye-
CKHX 3THOAOTHYECKHX (PaKTOPOB, CIOCOOHBIX HHAYLIPOBATH
passuTHe 060MX YIOMSAHYTHIX 3a60aeBanuit [4]. Ha sxusot-
HOM MOAEAH ITPOAEMOHCTPUPOBAHA BO3MOKHOCTD Pa3BUTHSA
CapKOHMA03a Y KPBIC, TIOABEPTIINXCS] HHTAASIJHOHHOMY BO3-
ACTICTBHIO CHAMKOTHYeCKO mbiaH [ S]. Vmerorcs coobmenus o
IIOBBIIIEHHOM PHCKe Pa3BUTHS CAPKOUA032 CPEAH PAGOTHHIKOB
MeTaAAyPIUYecKOil IIPOMBIIACHHOCTH, MaxTepos [6-8]. Brr-
IIeyKa3aHHOE II03BOASIET 0OCYKAATh POAD MEAKOAUCIIEPCHO-
IO OKCHAA KpeMHHS B QOPMHPOBAHHMH IIOPAKEHHUS ACTKUX He
TOABKO IIPH CHAMKO3€, HO U CapKoHAO3e. B MupoBoit auTepa-
Type IPeACTABACHBI PeAKHe HADAIOACHIIS COYETAHMUS Y OAHOTO
GOABHOTO CapKOMAO03a 1 cHAKO32 [9,10].

ITpearOXKeHO KAMHIYECKOE HaOAIOACHIE BbIIBACHHS 000-
X 300A€BaHMUI1 Y IAIMEHTKH, AAUTEABHOE BpeMs paboTaBiest
Ha ropHo-o6oraruteabHom kombunare (I'OK) B ycaoBuax
BO3AEHMCTBUS HeOAArONPHUATHBIX PAKTOPOB IIPOM3BOACTBEH-
HOM CpeABL

Kaunnueckoe nabaropenune. [Taruentka 38 e, xxureAn-
Huna r. Kypcka. M3 anaMHe3a n3BecTHO, 4TO B TeYeHHe XKH3HU
paboTara moBapoM, yOOpIuIiesi, BOCIUTATEAEM, MAIIHHUCTOM
MoeuHoit MammHbl. C okTs16pst 2004 1. o oxTs16ps 2018 1. —

mamHucT KoHBerepa I'OK B ycAOBHSIX BO3AeHCTBHS HeOAd-
TOIPUATHBIX (aKTOPOB MPOU3BOACTBEHHOM CPEABL: COTAACHO
CaHHTaPHO-THTHeHNIECKOH XapaKTePHCTHKE YCAOBHH TPYAR,
Ha pabodYeM MecTe NOABEPIaeTCsl BO3ACHCTBHIO IbIAH (KpeM-
HHUI AMOKCHA KpHCTaAAquCKHﬁ) B KOHIleHTpanusx or 1,58
Ao 85,5mr/M? ¢ mpessunennem ITAK po 14 pas, myma, npe-
Boimaromero ITAY Ha 1,75 ab.

Cuuraer cebst 60AbHOM ¢ AeTa 2017 I., KOTAQ BIIEpBbIe
ITOSIBHIAKCD JKAAOOBI HA HEIIPOAYKTUBHbIM KAllleAb, CAAOOCTS,
a TaKXKe OABIIKY IIPH paHee AerKo BBIIOAHSeMOH dusmye-
CKOIt Harpyske, mopgbeMe Ha 3-i aTaxk. CoraacHo BhImmcKe
3 aMOyAATOpHOM KapThl (AaHHble ¢ KoHIa 2003 I.) maaHo-
Bble MepuruHckue ocMotpsl (IIMO) npoxopnaa peryasipHo,
IIPH3HABAAACh TOAHOM K pabote. ObpamaeMoCTH 1O XPOHH-
9ecKoll GPOHXOAETOUHON IATOAOTUH He UMeAa (B AeTCTBE B
2-MecsqyHOM Bo3pacTe — mHeBMoHus, 2003 r. — OPBH,
2013 r. — ocrpuiit papunrorpaxeur, 2016 r. — ABaXKABI
OPBU). Kpome TOro, npx MAAHOBOM MEAULIUHCKOM OCMO-
tpe B 2005 I. BbIABAEHA XKeAe30AeUIIUTHAS aHEMMUS, XPOHHU-
4ecKuil caAbiuHruT, B 2011 . — runeproHndeckas 60ae3Hb
1 crenenn. B Hosibpe 2017 r. mpu ITMO BrepBbie 06HapyKe-
Hbl U3MEHEHMA Ha IuPpOBO PpArOOpOrpaMMe, B CBS3H C 4eM
IpoBeAeHO A006OcaepoBanue. ITpu peHTreHOrpadun OpraHoB
TPYAHO KAETKH OIIPEACASAACH AUM(AACHOIIATHS CPAOCTEHIS,
ABYCTOPOHHSS ACTOYHAS AVICCEMMHAIUS; IPU MYABTHCIIHPAAD-
Hoi1 kommbroTepHoit Tomorpadun (MCKT) — ovaru B Aerkux
MAKCHMAABHBIMH Pa3MepaMH A0 6 MM C epHAMM(ATHIeCKIM
pacmpepeAeHIeM B CYOIAEBPAABHBIX OTAEAAX Ha (OHE yTOA-
IIeHHs MeXAOAPKOBOTO MHTEPCTHUIMA B HIDKHHX AOASIX, BHY-
TPHUrpyAHas AnMareHonaThs (MeAHACTHHAABHbIE AUMPOY3ABI
YBEAMYEHBI MAKCUMAABHO A0 20 MM). PesyAbTaThl Ay4eBbIX Me-
TOAOB MCCA€AOBAHHS He TI03BOASAU MCKAIOUUTD HaAMYHE KaK
IIHEBMOKOHH033, TaK U CapKoHA03a. [TyabMoHOAOrOM 110 MecTy
JKUTEAbCTBA PEKOMEHAOBaHA KOHCYABTAIIUS TOPAKAABHOTO XH-
pypra. B stHBape 2018 I. manueHTKa HAXOAMAACh HA 06CAEAO-
BaHHH B OTAEACHHU TOPaKaAbHOMN xupypruu O6AACTHOM KAH-
HIYeCKON 60AbHUIBL. OIpPeACASAVCH CHIDKEHIE [eMOrA0OHHA
20 105 r/a (Hopma 120-160 r/a), spurpouutos Ao 3,7x10°/a
(nopma 3,8-5,1x10°/4), nosbumenne COI a0 47 mm/gac (Hop-
Ma 5-20 Mm/4ac). [IpoBeaeHHOE CIIPOMETPHYECKOE HCCAE-
AOBaHHE He BbIIBUAO HAPYIIEHUH BEHTUASIIMOHHON QYHKIIUM.
ITpu puarHocTHYecKoil GruOPOOPOHXOCKOIIH OMPEACASAUCD
IIPU3HAKY XPOHMYECKOTo cybarpodudeckoro bponxura. Y3
nepudepryeckux AUM¢OY3A0B ATOAOTHYECKHX H3MEHEHHUI He
BLIBUAO. [ IpoBeAeHa BUACOTOPAKOCKOMIH S, MUHHTOPAKOTOMILA C
OUOIICHeH HIDKHEI AOAH IIPABOTO AETKOTO, ANM(OY3Aa B 00AACTH
npaBoro AnadparmMasbHoro Hepsa. [Tocaeomneparyonssii nepu-
04 TIpOTeKaA 0e3 ocAoKHeHHH. IIpH MaToAOroaHaTOMHIECKOM
HICCAEAOBAHHUH OMOTICHIHOTO MaTePHAAd TKAHU AETKOTO OIIHCAH
BBIPOKEHHBI AP PY3HBII PHOPO3, AUMPOUAHAS MHPHUABTPALUS
C IIPHMECBHI0 HEOOABIIOTO KOAUYECTBA AIMUTEAHOAHBIX KAETOK,
MaKpO(}aros; B OTACABHBIX OASX 3PEHHUS — eAVHIYHbIE THTaHT-
CKHe KACTKM HHOPOAHBIX TeA; B AMM(OY3Ae CTPYKTYpa TKAaHU
CTepTa 3a CYeT BHIPAXKEHHOTO 0YaroBoro $pubposa, peAyKIjuu
AMM(OHAHON TKaHH, pHOPO3a KALICYABL

YauTHIBasT AAMTEABHBIN CTAX PAOOTHI B KOHTAKTe C KpeM-
HUMCOAEPKANEX MBIABIO B KOHIIEHTPALMAX, IPeBbIMAKMIKX
IIPEACABHO AOIyCTUMBIE, B MapTe 2018 r. 60AbHasI IIPOXOAUAA
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CTaJMOHApHOE A€YEHHE 1 OGCAEAOBaHI/Ie B L[eHTpe IIPO@)ECCI/IO—
HAAbBHOM ITATOAOTHH 10 MECTY XXUTEAbCTBA, TA€ XapaKTep A€ro4-
HOTO INOPAXXEHHI OCTaBAACS HE BIIOAHE SICHBIM. HeCMOTpﬂ Ha Co-
XpaHsAomuecs 5KaA0OBI Ha CAa60CTb, Kalll€Ab, OABIIIKY, o6paT14Aa
Ha ce6s BHUMaHKe CIIOHTaHHAS YMEpEHHAsI IOAOXKMTEADHAS AM-
HaMHKa PEHTT€HOAOTHYECKHMX HU3MeHEeHUIT B AeTKUX. KOHCYAI)TI/I—
poBaHa (l)TI/ISI/IaTPOM C BBITTOAHCHUEM KOXXHbBIX TECTOB — AQHHBIX

Puc. 1. KT-usmeHeHHs B AerKHX Ma{HEHTKH
Fig. 1. CT-changes in the patient’s lungs
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Puc. 2. O6paser TKaHH AETKOT'0 H BHYTPUIPYAHBIX AUMPOY3A0B
NaeHTKH, IOAYYeHHBIH PH BHAC€0ACCHCTHPOBAHHOH TOpa-
koc3konun: A. CapkouAHAs rpaHyAeMa B AerouHo Tkanu x400.
B. O1A0KeHne bIAM B OPMHPOBAHHE CHAMKOTHYECKHX I'PaHy-
A€M C HHTePCTHIIMAABHBIM CKAEPO30M B Aero4HoM TKanu x100.
B. CHAMKOTHYeCKHH y3eA C IIeHTPAAbHBIM HEKPO30M TKaHH
Aerkoro x100. I. MuoskecTBeHHbIe CHAMKOTHYECKHE IPaHyAeMbI
Ha CTAAMH CKAePO3HPOBAHHS BO BHYTPHTPYAHOM ANMPOy3Ae
x200. A. CapkouMAHAS SMHUTEACOHAHO-KACTOYHAS TPaHyAeMa
BO BHYTpUIrpyAHOM AUMboy3ae x400. A,B5,B,[ A — oxpacka -3
Fig. 2. A sample of the patient’s lung tissue and intra-thoracic lymph
nodes obtained by video-assisted thoracoscopy: A. Sarcoid granuloma
in lung tissue x400. B. Dust deposition and formation of silicotic
granulomas with interstitial sclerosis in lung tissue x100. V. Silicotic
node with Central necrosis of lung tissue x100. G. Multiple silicotic
granulomas at the sclerosing stage in the x200 intracranial lymph
node. D. Sarcoidic epithelial cell granuloma in the intracranial lymph
node x400. A, B, V, G, D — colour of G-E
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3a TybepKyAes moayueHo He 6v1s0. [Tpu oBTOpHOM OCMOTpE
ImyAbMOHOAOTa B anpese 2018 I. AMArHOCTHPOBaH CapKOHAO3 C
HOpaKeHHeM ACTKHX H BHYTPUIPYAHDBIX AuM¢Oy3A0B. IIpu AvHa-
MUYeCKOM HAOAIOACHHH 32 TIAIMEHTKOM YAYUIIEHHS COCTOSHIS
He 0TMe4aA0ch. B Hos6pe 2018 r. rociurasnsuposana B Llentp
npodeccroHaAbHOI aTosoruy CevyeHOBCKOrO yHUBEPCHTETA
Munsapasa PO ¢ xaro6amu Ha TTePHOANYECKHUIT IPUCTYIIOO0-
OpasHBbIil CYXOH KallleAb, OABIIIKY IIPH HeOOABIION PpU3UIeCKOH
Harpyske (6bicTpas X0Ab6a, IOAbEM [0 AeCTHHLe Ha 2-i1 9Tax),
HOBBINIEHHYI0 MOTAMBOCTD, OIfyljeHHe TSXKEeCTH B IPYAHOIM
KAeTKe. AyCKYABTATHBHO — JKECTKOE ABIXaHIe, OCAADACHHOE B
HIDKHHX OTAGAAX, eAHU4HbIe cyxue xpHunbl. Carypanus O2 B
mmokoe cocTaBasiaa 95-96%. ITokazaTreAn reMOAMHAMMKU OBIAK
B IIpeAeAaX HOPMAABHBIX. BbigBA€HO yMepeHHOe MOBbIIeHHe
COD3 a0 21 mm/49ac, CPB a0 8 mr/aa (Hopma 0-5 MI'/AA), aK-
tuHOCTH ATID B KpoBu A0 86 Ep (HopMa 20-70 EA). B apyrux
AABOPATOPHBIX TECTAX OTKAOHEHHH OT HOPMBI He OOHapyxe-
Ho. Ha OKTI' orMeyasach cHHycOBast GpasHKapAMs C 9aCTOTOM
CepAeYHBIX COKpamjeruit 54 B MuHyTy. CIMpOMeTpUYeCKH BbI-
SBACHBI HAPYIIEHNS BEHTHAAIMOHHOMN (YHKIIUM CMENIaHHOTO
trna: PXKEA — 75%, ODB,-73%, unpexc Tudpprno — 0,82,
MOC25-82%, MOC50-53%, MOC75-48%, mpoba ¢ caab-
6yramorom orpurareastas. MCKT opraHoB rpysHOI KAeTKH
BBUIIBHAQ OYard PasMepaMi A0 7 MM C 1jeHTPHAOOYASIPHOM
nepHAMM(ATHIeCKON AOKAAM3AINeH, KAaABI[HATH Pa3MepaMu
AO 5 MM; YTOAIleHHE CTEHOK OPOHXOB, YIIAOTHEHHE ACTOYHOIO
HHTePCTUINS B 6a3aABHBIX OTACAAX. B cpepocTernu ompeseas-
AVICh MHOXKeCTBEHHbIe YBeAHYeHHbIe AUMPOY3ABI C TEHACHITHEH
K CAMSHUIO, pasMepaMi A0 25 MM B Tonepeynuke (maparpaxe-
aAbHbIE, [IAPAaOpTaAbHble, GudypKanmonHsie). [To cpaBHeHMIO €
KT-uzobpakerusamu ot MapTa 2018 1. cymjecTBeHHOM AHAMHY-
KH BbisBAeHO He 6b1r0 (puc. 1). ITpn Y3U opraxos 6promHoit
TIOAOCTH YCTAHOBAGHO yBEAMYeHHE MeYeHH C He3HAYUTEeAbHbIM
THOBbIIIEHHEeM TKAaHeBOH 3XOreHHOCTH.

Bromcuithplil MaTepHaA ACTKOTO M BHYTPUTPYAHOTO AUM$O-
y3Aa KOHCYABTHPOBAH B ITATOAOTOQHATOMUYECKOM OTACACHHH
CeyeHOBCKOTO yHUBEPCHUTETA C IPOBEACHHEM AOTIOAHUTEABHOMN
okpacky 1o Ban-Tusony. B Tkanu Aerkoro u aAumM¢aruyeckux
y3AaX OOHAPYIKEHbI THIIMYHBIE CHAMKOTHIECKHE TPAHYAEMBI C
IIeHTPAABHBIM GHOPO30OM 1 CKOIACHHSIMK KOHHO(PAros u ¢pu-
6pOOAACTHIIECKUX 9AeMEHTOB 110 Ieprudepuit. B AerousoM nH-
TePCTHUIIMH, B TIePUBACKYASIPHOI TKAHU U IPOCBETAX AAbBEOA —
CKOTIAGHHSI KOHHO(DAroB, Harpy>KeHHBIX IIHIACBBIMU YaCTHITAMH.
Aeroysas TKaHb 1 AMM(OY3ABL, TIOMMMO OIKCAHHBIX H3MeHeHH],
COAEPKAAU OTAEAbHbIE CAPKOMAHbIE IPAHYAEMBI M3 JIIUTEAHO-
HAHBIX KACTOK, THTaHTCKMX MHOTOSAePHBIX KaeTok ITuporosa-
Aanrxanca u AMMQOIUTOB, 110 Tepudepru rpaHyAeM OTMedeH
He3HAUMTeAbHbI puOpo3. [paHyAeMBI PACIIOAATAAMCH CPeAH
BOCITAAMTEABHOTO HHQUABTPATA, B NePHBACKYASPHOM TKaHH, a
TaKKe MEXAOABKOBOI IIAeBpe. B 30He BOCIAANTEABHOTO HH-
HABTpaTa — KapTHHA IIPOAYKTHUBHOTO BACKYAMTA MEAKHX COCY-
AOB. B AmM$oysae pucyHOK cTpoeHus cTepT, AMM(OKAHAS TKAaHb
3aMelleHa CAapKOMAHBIMU rpaHyAeMamu. ITpu moaspusanossOi
MUKPOCKOIIMH OOHAPY>KEHDI IBIAEBbIE YACTHIBI C ABOMHBIM Ay-
YernpeAOMAEHHEM B MECTaX CKOTAeHHS KoHnoparos (puc. 2).

Taxum 06pa3oM, Pe3yAbTATH IIPOBEACHHOTO KAHHHKO-HH-
CTPYMEHTaABHOTO, MOP$OAOTHIECKOTO OOCACAOBAHIS C YIETOM
xan06, anamHe3a (Ae610T 3a60AeBaHUA B epHOA PabOTHL BO
BPEAHDIX YCAOBUAX TPYAQ) TIO3BOAMAU MMEIOIIMICS GPOHXOA-
FOYHBIi IPOIIecC y MALMEHTKH C AAMTEABHBIM 14-AeTHHM CTaXeM
PabOTHI B YCAOBHSIX BO3ACHCTBIL KPeMHHUICOAEPIKAIIert IIbIAK B
KOHIIEHTPAIIUH, 3HAYUTEABHO ITPeBbINIAIONIel IPEACABHO AOIIY-
CTHMYI0, PACL}eHHTD Kak MPOPeCCHOHAABHOE 3a00AeBaHIE —
cuauko3. IIpu onenke Mopdororuyeckoil KapTHHbI TOMUMO
THIIYHBIX CHAMKOTHYECKUX H3MEHEHH I 0OHAPYIKEHbI CAPKOUA-



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (1)

HbIe IPaHyAEMBbl, 4TO IIO3BOAMAO TOBOPHTD O HAAMYUHU COYETAHHUS
CapKOHMAO3a C IHeBMOKOHH030M. OdopMAaeHO n3BemeHIe 06
YCTAaHOBAGHHH 3aKAIOUMTEABHOTO AUArHO3a XPOHHYECKOTO Ipo-
deccrnoHaAbHOrO 3260AeBaHMs1, 0003HAYEHDI IPOTHBOIOKA3AHMS
PaboThI GOABHOI B KOHTAKTE C MBIABIO, BelleCTBAMU GUOpOreH-
HOTO, PA3APKAIOIIEr0, AAASPTUSHPYOLIEro, CEHCUOMAMBHPYIO-
IIero ¥ TOKCHYECKOro AekicTaus. IIpu BhIMCKe peKOMEHAOBAHO
HaYaAO IpHeMa FAIOKOKOPTHKOMAHBIX FOPMOHOB — HPEAHH30-
AoHa 20 MI' B CYTKH C AMVHAMHYECKHM HAOAIOACHHEM U TIOCACAY-
Iommelt koppekiueii npemnapara, spiosHerneM MCKT oprasos
TPYAHOM KACTKHM Yepe3 TPH MecsIla.

IMpeacTaBAeHHOE KAMHHMYECKOEe HAOAIOACHME AMOHCTPU-
PyeT CAOKHOCTD AUGQepEeHIMAABHOTO AHATHO3A IIPH 006CACAO-
BaHMM MALIMEHTKY, TIOABEPTIIEHCS AAMTEABHOMY BO3AEHCTBHIO
HeOPTaHMYEeCKO ITbIAK, B OTCYTCTBUH CIIEIIIQIIECKHIX KAMHUYe-
CKMX IIPOSBACHHI U C HAAMYMEM PEHTIeHOAOTHYECKUX CHHAPO-
MOB AMCCeMHUHALMK M AuM{aseHomaTun. HecMorps Ha Kaxy-
Ijeecst AOTMYHBIM IPEAIOAOKEHHE O HAAMYHMH THEBMOKOHHO03a
¥ GOABHOT C PeCIIPATOPHO CHMITOMATHKOM 1 OTSITOI[EHHbIM
IpOdeCcCHOHAAPHBIM AHAMHE30M, PE3YABTAThI AAGOPATOPHO-UH-
CTPYMEHTaABHBIX METOAOB HCCACAOBAHHA He COTAACOBBIBAAMCDH
C IIepBOHAYAABHOM AMATHOCTHYECKOH KoHIeruei. Pemaronryio
POAB CHIPAAU AMHAMUYECKAs OLIeHKa KAMHMYECKUX IPOSBACHHIT
TIaTOAOTHH, & TAIOKe 3aKAIOUeH)e IIATOMOPOAOTA, [IO3BOAMBIIIHIE
YCTaHOBUTb OKOHYATEABHBIH AMATHO3,

INpunnyunuasbHas BaKHOCTb YTOYHEHHS HO30AOTMYECKUX
dopm 3aboAeBaHMit B IIPOIIecCe AHATHOCTIIECKOTO TOMCKA OTIpe-
AGASIETCSI PA3AMYHBIMU IIPOTHO30M U AedeOHO# TakTHKO#. Ecan
NP IHEBMOKOHMO3€ HAapylIeHHe BEHTHAALMOHHON (yHKIHH
HeoOPaTHMO U OCHOBHYIO POAb HIPAIOT PeAOHANTAIIMOHHbIE
MEpPOIPUATHSA C MAKCUMAABHO BO3MOXKHBIM OTPAaHHYEHHEM BO3-
AGHICTBHS IBIAEBOTO (PaKTOPa, TO IPH CAPKOUAO3E OIIPABAAHO
IpUMeHeHHe HMMYHOCYIIPECCUBHOMN TepaIiy, KOTOpoe HO3BO-
ASIeT AOCTHYb CTOMKYEO PEMUCCHIO 1 YAyYIIeH e PeCIMPaTOpHOI
dynxrym. B HacTosumee BpeMst HET OOIIENPHHSTHIX IIOAXOAOB K
BeACHHIO TIALIMEHTOB, CTPAAAFOIIHX KaK CAPKOMAO30M, TAK U CHAH-
KO30M. DTO 00YCAOBACHO HEAOCTATOUHON M3YIEHHOCTHIO BO BCEM
MHUpe TIOAOGHOTO PeAKoro codeTanust. OUeBUAHO, UTO YCIeX Aede-
HILSL B IOAOOHDIX CHTYAIFLIX BO MHOTOM OTIpeAeAsieTcst 9 peKTBs-
HOCTBIO B3aUMOAEICTBHS PA3AMYHBIX CTIeLMAAUCTOB (Tpodraro-
AOTOB, ITyAbMOHOAOTOB, GTH3HATPOB, PEHTTEHOAOTOB, TOPAKAAD-
HBIX XHPYPIOB, IATOMOPPOAOIOB), MEAULIMHCKIX YIPEXACHHIA
PasAMYHBIX ypoBHeri. [AaBHAS pOAb B ePBUYHOM IPOPUAAKTHKE
000UX COCTOSIHUIT CPeAV TPYIIT PAOOTAIONIMX C [OBBIIEHHBIM
PHCKOM 3200A€BAEMOCTH HPHHAAASKHUT PAIHOHAABHON OpPraHHU-
3aLHil yCAOBHI TPyAQ (ABTOMATH3ALIMI 1 MEXaHH3ALIUH [IPOU3BOA-
CTBEHHOTO LMKAQ, 9 $EKTHBHDIM CHCTeMaM BEHTHASLN), B TOM
9HICA€ C IPUMEHEHNEM CPeACTB HHAMBUAYAABHOM 3amutsl [1,2].
Tawke BaXHOE 3HaYeHMe MMeeT KaueCTBEHHOe IPOBeACHHE Ile-
PHOAMYECKIX MEAHIIHCKHX OCMOTPOB C BO3MOXXHOCTBIO PaHHeH
AOKAMHHYECKOH AMArHOCTHKH ITATOAOTHH ACTKHX C IIOCACAYEOIIHM
CBOEBPEeMEHHBIM IIPOBEACHHEM AeIeOHO-AMATHOCTHYECKUX MepO-
IPHATHI U PellleHueM SKCIIePTHBIX BOIPOCOB.
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H3meHeHne 9AeMEHTOB KPACHOM KPOBH Y AOHOPOB, PAa0OTAIOIINX HA MPEANPHATHAX C BPEAHBIM
IIPpON3BOACTBOM
OI'AQY BO «TroMeHCKHit FOCYAAPCTBEHHbIN YHUBEPCHTET>, YA. ITuporosa, 3, . Tromens, Poccus, 625043

ITpoBeaeHO M3yUeHHe ABKXKEHHS AOHOPCTBA HA IPEAPUSATHAX C BpeAHBIMU YCAOBUSME TPyAQ I. Tiomenn. MccaepoBaHO BAH-
SHHUe TPOJeCcCHOHAABHBIX PAKTOPOB Ha MOKA3aTEAM IAEMEHTOB KPACHOM KpoBU (KOHLEHTpAIKs reMOrA061Ha, KOAMYECTBO
apurponutos, COJ, reMaTOKpHT, IBETHOI TOKA3aTeAb) AOHOPOB C y4eTOM 1I0Aa B Bo3pacTa. I10 pesyabTaraM o6caeA0BaHHS
4267 poropos kposu B 2013-2016 rT. oT™MeueHO yBeAMYEHHE YHCAQ OTBEACHHIT OT AOHAIINH, B CBS3HU C U3MEHEHHeM ITOKa3aTe-
Aeil KpacHO¥ KPOBH, y PAOOTAIOIIHX Ha MPEALPUSITHSX C BpEAHBIMU YCAOBHSIME TPYAQ. Y 06CACAOBAHHbIX MY>KIMH H JKEHIIHH,
paboTa KOTOPBIX CBSI3aHA C BPEAHBIMU IPO$ECCHOHAABHBIMU (PAKTOPAMH, BBLIBAEHO AOCTOBEPHOE CHIDKEHHMe IIOKa3aTeAei
KOHIIEHTPAIUU FeMOTAOOUHA M KOANYeCTBA IpUTPoLuToB. OObeKTHBHbIE FeMATOAOrHYeCKUe HabAIOACHHS HAPSIAY C CyObek-
THUBHBIMH OL}eHKAaMHU COOCTBEHHOTO 3A0POBbSI AOHOPAMH [IOKA3aAU PA3BUTHE AHEMUIECKOTO CHHAPOMA — OAHOTO M3 OCHOB-
HBIX CHHAPOMOB CBHHI[OBOJ IIPOeCCHOHAABHON ITaToAOrHH. Heo6X0AMMO IPOAOAXKHUTD MOUCK PAKTOPOB, 0OYCAOBAHBAIOIINX
yBeAUYeHHe AOAU OTBOAA AOHOPOB BCAGACTBHE HU3KOM KOHIIEHTPAL[HH reMOrao6uHa. Cpeal epCIeKTUBHBIX MePOIIPHATHI
I10 IIOAAEPYKAHHIO H PA3BUTHIO AOHOPCTBA Ha PEALIPUSITHSX C BPEAHBIMU YCAOBHSIME TPYAQ AOAXKHBI OBITH Pa3pabOTaHbI KOH-
KpEeTHbIe TIAQHBI YAYUIIEHHS 3A0OPOBbS, BKAIOYAS CITeLjupIuecKite CPEACTBA M YCAOBHS AAS O3AOPOBAGHHUS CHCTEMBI KPOBH.
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Indicators of red blood in donors working in enterprises with harmful production
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The study of the movement of donation in enterprises with harmful working conditions in Tyumen. The influence of pro-
fessional factors on red blood parameters (hemoglobin concentration, number of red blood cells, ESR, hematocrit, color
index) of donors with regard to gender and age was studied. According to the results of a survey of 4,267 blood donors in
2013-2016, there was an increase in the number of withdrawals from donations, due to changes in red blood indicators,
in workers at enterprises with harmful working conditions. The examined men and women, whose work is associated with
harmful occupational factors, showed a significant decrease in the concentration of hemoglobin and the number of red blood
cells. Objective hematological observations along with subjective assessments of the donors * own health showed the develop-
ment of anemic syndrome — one of the main syndromes of lead professional pathology. It is necessary to continue search-
ing for factors that cause an increase in the percentage of donor withdrawal due to low hemoglobin concentrations. Among
the promising measures for maintaining and developing donation in enterprises with harmful working conditions, specific
plans for improving health should be developed, including specific tools and conditions for improving the blood system.
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Cay>x0a AOHOPCTBA SIBASIETCS BAKHEHIIEH B YHCAE TIOCTO-
SIHHO QYHKIIMOHUPYIOIIUX CTPYKTYP B CHCTeMe 3APaBOOXpa-
HeHus PO. [eabHas KpOBb U ee KOMIIOHEHTBI OTHOCSITCS K He-
3aMEHHMBIM CPEACTBAM BOCCTAHOBAEHMS XXI3HECIIOCOOHOCTH
60AbHBIX. MeXaHU3M ACHCTBUSI [IEPEAUTON KPOBH OBIA H3y4eH
B cBoe BpeMs B LleHTpasbHoM HayuHo-nccaepoBaTeAbckoM
uncTutyTe nepeansanus kposu M3 CCCP [1], Ho kagecTBO
IIOAYYEeHHOH KPOBU 3aBHUCHUT OT 3A0POBbsi AOHOPOB. CHiKe-
HHe AOHODPCTBa B CTpaHe 3a IocaepHMe 15 aeT 6oaee yeM B 2
pasa IIOBAEKAO 3a cOOOM yXyAllleHVe TOKa3aTeAeil obeciedeH-
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HOCTU Ae4e0HO-IPOPHAAKTUIECKUX YIPEXKACHUI KOMIIOHEH-
TaMu U Ipenapatamu Kposu [2-5]. OCHOBHBIMU IPHYMHAME
HEYAOBAETBOPUTEABHOTO 00beMa 3arOTOBKU KPOBH (raa3mm)
4eAOBeKa SIBASIOTCSI: OABIIOE YHCAO IPOTHBOIIOKA3AHMUI K AO-
HOPCTBY ¥ yMeHbIIEHNe YHCAEHHOCTH TPYAOCIIOCOOHOTO Ha-
ceaenust Poccuiickoit Qepepariuu. OAHOM U3 TAABHBIX IPHYUH
OTBOAQ AOHOPOB SIBASIETCSI HU3KAs KOHIIEHTPAL[Hs FeMOrA06u-
Ha KpOBH (B Poccum aas AOITYCKa K AOHOPCTBY KOHIJeHTPaL¥s
reMOTAOOHHA Y My>KIMH AOAKHA 6bITb Goaee 130 1/A, ¥ KeH-
mus — 120 1/A) [6].
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Wsyueno BausHHe MpodecCHOHAABHBIX $pAKTOPOB Ha
NIOKAa3aTeAH KPACHOU KPOBH (KOHHeHTpauI/IH reMOrao6uHa,
KoAndecTBO apurponuTos, COJ, reMaTOKpHUT, I[BETOBOM
IIOKA3aTeAb ) AOHOPOB C Y4eTOM II0AA U BO3PACTA, OIPEALAS-
AOCDH TTIOAOBOE M BO3PACTHOE PacIpeAeAeHHe IIOTeHITHAABHBIX
AOHOPOB Ha IPEAIPUATHH U YHCAO OTBOAOB OT AOHODCTBA,
AHAAU3HPOBAAKCH OCHOBHbIE XaAOOB 06CACAOBAHHBIX Ha
3AOPOBbE, PETHCTPUPOBAAUCEH TOKA3ATEAH TTepUPepUIecKOH
KPAacHOH KPOBH U PACCUUTBIBAAMCH HHAEKCH OAMHOYHOTO
SPHUTPOIMTA.

HccaepoBaHMS TIPOBEACHDI B KAMHHKO-AHATHOCTHIECKOH
Aa00paTOpUHU CTAHIUH IIepeAUBaHuS KpoBH I. Tiomenu. B uc-
CA€AOBAHUU NPHUHSIAY y4acThe 4267 AOHOPOB, pabOTAOMINX Ha
HPEATIPUATHSX TOPOAA C BPEAHBIMU YCAOBUSIMU TPYAQ, BKAIOYAS
COeAVHEHUs CBHHIIA, CPeAU KOTOphIx 2956 MyxunH u 1311
KEHINMH. AOHOPHI pabOTaAM B raAbBaHHYECKUX, AUTEHHBIX,
MeXaHOCOOPOYHBIX LIeXaX MOHTDKHUKAMH PAAHOIAEKTPOHHUKH,
aKKyMYASTOPIIUKAMHI (HaMa39MKY TIAQCTHH), TAABHMABIIHKA-
MU IIBETHBIX M YePHBIX MeTaAAOB. Bo3pacT AOHOPOB cocTaBHA
or 21 ropa a0 SO AeT, oHU 6bIAK pasAeAeHbl Ha BO3PaCTHbIE
TPYIIIBI (21-30, 31-40, 41-50), coraaco NepUOAM3ALINH,
npeasoxerHoi B.B. ®poaskucom [7]. B kagecTBe KOHTpOAL
6bIAM MCIIOAB30BAHbI O0IHeE U FeMaTOAOTHYECKYe TOKA3aTeA
3AOPOBBIX AOHOPOB — AOOPOBOABLIEB, He 3aHSTBHIX Ha BPeA-
HOM IIPOU3BOACTBE.

AAS OLIEHKH O6IIEro COCTOSHUS 00CAEAOBAHHBIX UCIIOAD-
30BaH METOA IIPAMOTO OIIpoca [8]. KammasspHas kpoBb Hccae-
AOBaAACh Ha reMaTOAOTHYeCKOM aHaamn3aTope «BC 3000Plus>
(Mindray, KHP) , IPEAHA3HAYEHHOM AAS TOACYETA KACTOK KPO-
BH 9AeKTPUYECKIM MMIIEAAHCHBIM METOAOM, H3MepeHHe reMo-
rAo6HMHA BHITIOAHEHO Oe3LMaHUAHBIM MeTOAOM. FiccaepoBaHue
COAEPKaHMS FeMOTAOOHHA B KPOBH BKAIOYAAO OIIPEAEACHHE ET0
AEpHUBaTOB. YHUHIMPOBAHHbII METOA IIOACYETA SPUTPOLIUTOB
OCHOBBIBAACA Ha (OTOMETPUYECKOM MeToAe. JHaueHHe TeMa-
TOKpPHTa IIPEACTABASIAO COOOI pe3yAbTaT KOMOUHHPOBAHHOTO
U3MepeHHUs IAeKTPHIECKUX HMITYAbCOB M MAaTeMaTHIeCKOTO
pacuera. CrarucTudeckast 06paboTKa IOAYIEHHDIX Pe3yAbTa-
TOB HCCAeAOBaHus npoBepeHa Ha [I9BM IBM/PC mpu mo-
MOIIY CTAHAAPTHBIX CTATHCTHIeCKHX makeToB «SPSS 11,5 for
Windows>» (}r)lapaMeTpmeCKoe CpaBHeHHe II0 t-KpUTEpPHUIO
CTbIOAeHTa).

IepBsit aTam 06cAeAOBAHHS COCTOSIA B OIIPEAEACHHU
XKaA00 ITOTeHI[MaABHBIX AOHOPOB. OCHOBAaHHEM AASL OTBO-
A2 CAYKHAH: 061asi CA200CTb, 6OAM PA3AHYHON AOKAAU-
3aI[UH, OABIIIKA IOCAe H3UUECKOM HArpy3KH U Ap. Ao-

For the practical medicine

IIOAHUTEABHBIE CBEACHUS OBIAU IOAYYEHBI TP U3YYEHUH
ImapaMeTpoB KpacHO# kpoBu. M3 KaxA0¥ MOAOBO3pacT-
HOU TPYIIBI, BKAIOYAaS KOHTPOABHYIO, GBIAM OTOOpaHbI
o 30 yeaoBek.

Y 06cAeAOBaHHBIX MYXYHMH 9A€MEHTHI KPAaCHOM KPOBH
HAaXOAMAKCH B IpeAeAax pusnororudeckoit Hopmsl [9]. Ko-
AMYECTBO IPUTPOIMTOB U IeMaTOKPUTHAS BEAMYHHA ¥ MYX-
4HH, pabOTAIOMUX Ha IPOMBIMIACHHBIX IIPEATIPUSTHSX, CO-
OTBETCTBOBAAU KOHTPOABHBIM 3HAYEHHAM U He OTAMYAAUCDH
B 3aBUCHMOCTH OT Bodpacta [10,11]. Pazanuus BbiBAECHBI
B KOHIIEHTPALIMH [eMOTAOOHHA: MY>KYUHBI BCEX BO3PACTHBIX
rpyni, paboTapimye Ha MPOMBIIIACHHBIX IIPEAIPUSITHUIX,
UMEAU CTATHCTUYECKHM 3HAYMMO 6OAee HU3KHME 3HAYEHUS
YPOBHSI reMOTAOOHHA, YeM IIPEACTABUTEAH IPYILIB KOHTPO-
st (Taba. 1). OTMeueHHbI! GaKT MOXKET GBIT CAEACTBHEM
HEIOCPeACTBEHHOTO BAMSHHSA IPOU3BOACTBEHHBIX $aKTOPOB
[12], a IMeHHO coAeil TAKEABIX METAAAOB, KOTOpbIe 06bIY-
HO B GOADBIION KOHIIEHTPALUK MPUCYTCTBYIOT B pabodux
30HAX IIPOMBINIACHHBIX IPEAIPUATHI, CBA3aHHBIX C IPOH3-
BOACTBOM aKKYMYASITOpHbIX Oarapeit. B vacTHOCTH, cCBUHeL]
CHIDKAeT TeMCHHTeTHYeCKyI0 QYHKIIUIO 33 CUeT HapyleHUsS
CHHTe3a TOPQHUPHHOB U CHIKEHHS AKTHBHOCTH IeMCHHTe-
Ta3sl. KpoMe TOro, cBHHEI TOPMO3UT IPOIIECC BCACBIBAHMS
XeAe3a B JKEAYAOUHO-KMIIEYHOM TPaKTe, a TakXe OKa3bl-
BaeT IOBpEeXAalolee BO3ACHCTBYE HAa 3PUTPOIUTAPHYIO
membpany [8].

Y My>X4UH cTapiieil BO3pacTHON KOHTPOAbHOM IPYIIIBI
ypOBEHb reMOTAOOMHA HaXOAUACS Ha 60Aee HHU3KOM YPOBHE,
1O CPaBHEHHIO C MIAPAMeTPAMU MOAOABIX MYX4HH (B BO3pac-
Te 21 ropa — 30 AeT). AaHHbI QaKT MOXKET 6BITH CBSI3aH CO
CHIDKEHMEM IIPOAYKIIMH MY>KCKUX IMOAOBBIX TOPMOHOB, KOTO-
pble, KaK M3BECTHO, OKA3bIBAIOT CTUMYAHpYIONlee BAUSHHE Ha
3PHUTPOIOI3.

Y 06cAeAOBAHHBIX JKEHINVH, PabOTAIOMKUX Ha IIPOMBILI-
AEHHBIX MPEATIPHATHSAX, IIOKA3aTeAN KPaCHOM KPOBHU B GOAB-
ITMHCTBE CAy4aeB TaK ke, KaK H Y MY>K4YHH, COOTBETCTBOBAAM
HOpMATHBHbIM 3HaueHHsM (TabA. 2). VickatoueHue cOCTaBUA
JKEHIUHBI CTapIleii BospacTHO rpymmbt (41 rog — SO aet), y
KOTOPBIX YPOBEHb FeMOTAOGHHA OBIA HIDKe PH3MOAOTHYECKOMH
HODMBI, YTO YKa3bIBaeT HA aHEMHYeCKMe U3MEeHEeHHs KPOBH Y
00cAepOBaHHBIX cOTpyAHHL. HeobxoauMo orMeTHTs, 9TO ¥
XKEHIUH BCeX BO3PACTHBIX IPYIII TaK e, KaK Y MY>KYMH, pa-
GOTAIOMUX Ha MPEAIPUATHSX C IPOU3BOACTBEHHBIMU BpeA-
HOCTSIMH, KOHIIEHTPALUsI FeMOTAOOKHA OblAQ HIDKe 3HAYeHHI
KOHTPOABHBIX IPYIII, YTO elje Pa3 MOATBEPXKAAET BHICKA3aHHO

Tabauna 1 / Table 1

IToxazaTeAn mepupepruuecKoii KPAaCHOM KPOBH Y 00CA€AOBAHHDBIX MY>KYHH, Pa0OTAIOMMX HA MPOMBIIIACHHBIX IPEATIPH-

aruax (M+m)

Indicators of peripheral red blood in the surveyed men working in industrial enterprises (M+m)

I'pynna, Bospacr Konnenrpanus Yncao spuTpOnHTOB I'emaToxpuTHas Cxopocrp ocepanmst
remorao6una, Hb, r/a Erx10'?/a BeAamunna, Ht, % apurponuros, COI, mm/4

I — 21-30 aer (n=30) 143,80+1,06 +++ 4,63+0,01 46,65+0,78 5,10+0,59

II — Kontpoas (n=30) 155,40+1,80 4,66+0,03 46,74+1,32 4,20+0,13

11 — 31-40 aer (n=30) 142,90+1,67 +++ 4,60%0,04 43,54+0,93 6,40+0,72

IV — Konrpoas (n=30) 151,39+1,50 4,640,06 44,40+1,42 4,80+0,42

V — 41-50 aet (n=30) 140,1042,18 ++ 4,58+0,05 41,65+1,18 6,80+0,52 +; *(1)

VI — Kourpoas (n=30) 149,10+1,52 **(11) 4,60+0,07 44,48+1,60 5,10+0,60

Hopwma [9] 132-164 4,0-5,1 40-48 1-10

ITpuMeuaHus: AOCTOBEPHOCTb Pa3AHYHIL B 3aBHCHMOCTH OT Bodpacra: * — p<0,05; 1o cpaBHeHHIO ¢ KOHTpoAeM: + — p<0,05; ++ —

p<0,01; +++ — p<0,001.

Notes: the accuracy of differences depending on age: * — p<0.0S; compared to the control: £ p<0.0S; ++ — p<0.01; + + + — p<0.001.
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ITpakTryeckoMy 3ApaBOOXPaHEHHIO

HPEATIOAOKEHHE 00 YrHETAOIIeM BAMSIHU [POU3BOACTBEHHDIX
$aKTOpOB HA SPUTPOIOI3.

CaeayeT IOAUEPKHYTD, YTO Y XKEHIJUH, IO CPAaBHEHHIO
C My>KYHHAMH, B OOABIIEH Mepe IPOSIBASIETCS] HEFaTHBHOE
BAHSHHUE NPOU3BOACTBEHHBIX pakTOopoB. Tak, y MyXuuH
II0OKA3aTeAM KOAMYECTBA 3PUTPOIUTOB He 3aBHUCEAH OT
BO3pacTa, B TO BpeMs KaK y KEHIIUH TaKas CTabHABHOCTD
AAQHHOTO IIapaMeTpa 3aperMCTPUPOBAHA TOABKO B BO3pac-
Te 21-30 AeT, T. e. B TOT epuoA, KOTAQ TPYAOBOH CTaX H,

CA@AOBATEAbHO, BO3ACHCTBHE BPEAHBIX IIPOM3BOACTBEHHBIX
$akTOpOB eme HEMPOAOAKHTEAbHO. Y KeHmuUH crapmre 31
roaa (111 u V BospacTHble rpymIbI) YHCAO SPUTPOLIUTOB Ha-
XOAMAOCH Ha DOAee HU3KOM ypOBHE IIO CPABHEHMIO C KOH-
TPOAEM, YTO MOXKET CBUACTEAbCTBOBATh O CONPKEHHOM
HHTHOMPYIOIIeM BASHIU IIPOdeCCHOHAABHBIX BPEAHOCTEH
U JKeHCKHUX ITIOAOBBIX TOPMOHOB Ha KPOBETBOpEHHe, 1, KaK
CAGACTBHE, IIPUBOAUTD K TIOSBACHHIO AeTeHePaTUBHbIX IIPO-
LleCCOB B CHCTeMe KpoBeTBoperus [13].

Tabauna 2 / Table 2

IToxasaTeAn nmeprdepHuuecKoil KPACHOMH KPOBH 00CAAOBAHHBIX JKEHIINH, Pa60TaI0MuUX Ha MPOMBIIIACHHBIX IPeANPH-

arusx (Mtm)

Indicators of peripheral red blood of surveyed women working in industrial enterprises (Mtm)

Ipymma, Bospact Konnenrpanus YHCAO SPHTPOLUTOB, TemaTokpuTHas Cxopocrb ocepaHust
remorao6una, Hb, r/a Erx10'/a BeAnuuHa, Ht, % apurponuTos, COI, Mmm/4
1-21-30 et (n=30) 126,50£2,28 +++ 4,06+0,02 36,45+0,64 5,50+0,60 +
11 -KonTtpoas (n=30) 137,30+1,40 4,10+0,06 38,65+0,78 7,20+0,44
I11- 31-40 aet (n=30) 120,90+1,67 +++ 3,8620,04 +++; **(I) 35,24+0,82 7,40+0,68
IV -Konrpoas (n=30) 130,52+1,34 4,20+0,04 38,80 + 0,60 6,63+0,91
V —41-50 aet (n=30) 111,20£1,72 +++ | 3,68+0,02 +++; ***(I, I1I) 34,65+1,18 8,40+0,79 **(I)
VI — Konrpoas (n=30) 129,62+1,78 4,10£0,05 37,20 + 0,64 7,67+0,69
Hopwma [9] 115-145 3,7-4,7 36-42 2-15

ITpumedaHus: AOCTOBEPHOCTb Pa3sAMUMIl B 3aBUCHMMOCTH OT Bodpacra: *** — p<0,001; o cpasHeHuIo ¢ KoHTpOAeM: + — p<0,05;

+++ — p<0,001.

Notes: the accuracy of differences depending on age: *** — p<0.001; compared to the control: + — p<0.05; + + + — p<0.001.

Tabauna 3 / Table 3

BeAnunubt IPHTPOIHTAPHBIX HHAEKCOB Y 06CA€AOBaHHbIX MY>K1HH, pa60’rammnx Ha NPOMBIIMACHHBIX MPEANPHATHAX

M+tm
gndicat)ors of peripheral red blood of surveyed women working in industrial enterprises (M+m)
I Cpeanee copepxanne reMorao- | CpepHsisi KoHeHTpanus remo- | CpeaHmit 06eM apuTpO-
pyriia, Bospacr 6una B spurponure, MCH, nr | rao6una B spurponure, MCHC, % nutos, MCV, Mxm®

1 -21-30 aer (n=30) 31,06+0,82 30,86+1,04 100,76+1,78

II — Konrpoas (n=30) 33,35+0,60 33,25+0,88 100,30+2,02
I1I- 31-40 et (n=30) 31,06+1,02 32,82+1,11 94,65+1,94 *(1)
IV — Konrpoas (n=30) 32,62+0,94 33,61+0,76 95,27+1,68

V — 41 rop — 50 aer (n=30) 30,60+0,80 33,64+1,22 90,94+1,42 +; **(I)
VI — KonTtpoas (n=30) 32,41+0,66 33,52+0,96 96,69+1,84
Hopwma [9] 24-33 30-38 75-95

Ilpumeyanye: AOCTOBEPHOCTD Pa3AMYME B 3aBHCUMOCTH OT BO3PACTa: *— p<0,05; o p<0,001; o cpaBHEHMIO C KOHTpOAEM: +

— p<0,0S.

Note: the accuracy of differences depending on age: * — p<0.0S; * * * — p<0.001; compared to the control: + — p<0.0S.

Tabauna 4 / Table 4

BeAnunubt IPHTPOIMTAPHBIX HHAEKCOB Y 06CA€AOBaHHI)IX JKCHIIUH, pa60Talonmx Ha IPOMBIIIACHHBIX TP ECANPHATHAX

(M£m)

The values of erythrocyte indices in the surveyed women working in industrial enterprises (M+m)

I'pynnbi, Bospacr Cpeanee copepkanne reMorao- | CpeaHsS KOHIIEHTPAIHS IeMOTAO- Cpeanuii 06pem
6una B apurponure, MCH, nr 6una B apurponure, MCHC, % apurpouuTos, MCV, Mk’
I -21-30 aer (n=30) 31,16+0,87 34,71+1,34 89,77+1,44
11 -KonTpoas (n=30) 33,49+0,62 37,16+0,72 89,39+1,26
I1I- 31-40 aet (n=30) 31,32+1,04 34,31+1,01 91,29+1,70
IV -Konrpoan (n=30) 31,08+0,70 33,50+0,92 95,38+1,18 **(II)
V —41-50 aet (n=30) 30,2240,90 32,09+1,12 94,15+1,12
VI — Konrpoas (n=30) 31,61+1,00 34,83+0,88 90,72+1,92 *(IV)
Hopwma [9] 24-33 30-38 75-95

ITpumeuanue: AOCTOBEPHOCTb Pa3AMYHIL B 3aBUCUMOCTH OT Bospacta: * — p<0,05; ** — p<0,01.
Notes: significance of differences depending on age: * — p<0.05; ** — p<0.01.

50




Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (1)

For the practical medicine

Tabauna S / Table §

O6mue cBeAeHHsI 00 y4aCTHHKAX IKCIIEPHMEHTA

General information about the participants in the experiment

My>x4auHbI Kenmunst
Ipynma, Bo3pacT | npuHsAM | OTBepeHHe | NPOLEHT OTBEACHHA | NPHHAAM | OTBEACHHE | HPOIEHT OTBEACHHMI
y4acTHe | OT AOHAIMH OT AOHAIMH y4acTHe | OT AOHAIHH OT AOHAIMH

1-21-30 aer 1243 79 6,35 613 40 6,52

11 - 31-40 aer 979 86 8,78 574 61 10,62

IIT - 41-50 aer 734 78 10,63 124 18 14,50

Hrtoro 2956 243 8,22 1311 119 9,07

CKOPOCTb OCEAAHHSI IPUTPOLIUTOB Y 0OCAEAOBAHHBIX My>K-
YHH 1 XKeHIIUH COOTBETCTBOBAAA HOPMATUBHBIM 3HAYEHUAM 1
NPaKTHIECKH He OTAMYAAACh OT KOHTPOABHBIX BeAmuuH. Hc-
KAIOUeHHe COCTABHAM paboune B BospacTe 41 ropa — 50 aer,
¥ KOTOPBIX AQHHDIH IOKA3aTeAb OBIA CTATHCTHYECKH 3HAUMMO
Bblllle KOHTPOABHBIX 3HAYEHHI ¥ IIPeBbIIIAA TOKa3aTeAH 1 BO3-
pacTHoit rpynmsl. OTHOCUTEABHOE YCKOPEHHE OCeAAHMS dPH-
TPOLIUTOB 00YCAOBAEHO, BEPOSITHO, YMeHbIIeHIEeM KOAMYeCTBa
9PHUTPOLUTOB, KOHIJEHTPALJUK TeMOTAOOHHA 1 H3MEeHeHHAMH
QUBHMKO-XMMIYECKUX CBONCTB MAA3MBI KPOBH.

AOTIOAHHTEABHYIO KaueCTBEHHYI0 HHPOPMALHIO O COCTOSI-
HUM KPOBH MOT'YT AATh 3PUTPONUTAPHbIE HHAEKCHL B pAaHHOM
HCCAGAOBAHUM TIOKA3aTEAU CPEAHETO COAEPIKAHMA H CpeAHeit
KOHII@HTPALIMI FeMOTAOOHHA B 9PUTPOLIHTE Y 0OCAEAOBAHHBIX
MY>K4HH 1 KeHIIUH COOTBETCTBOBAAN PU3HOAOTHYECKOH HOP-
Me, KOHTPOABHbIM 3HAYEHUSAM U He OTAMYAAUCh B 3aBUCHMOCTH
or Bospacra (Taba. 3, 4).

Taxast CTAGMABHOCTD IPHTPOLUTAPHBIX HHACKCOB ¥ BCEX
BO3PACTHBIX IPYIIT MOXeT CBUAETEABCTBOBATH O OOADBIION
KOMIIEHCATOPHON BO3MOKHOCTH KPACHOTO KOCTHOTO MO3Ia.
VckAoueHre COCTABHA II0KA3aTeAD CPEAHETO 00beMa IPHTPO-
LIITOB, KOTOPBIH y MyX4HH crapie 31 ropa, paboraromux Ha
IIPOMBIIIACHHBIX IPEAIPUITHAX, OBIA CTATUCTHUECKH 3HAYH-
MO HIDKe, ueM y pabounx I BospacTHo# rpynmsl. BriseaenHoe
yMeHbllleHre 00beMa SPUTPOLUTAPHBIX KAETOK, BEPOSTHO,
CBS3AHO C AeDUIIUTOM SKeAe3a, UTO MOXKET OBITh CAEACTBHEM
YMEHbIIEHHS ero BCACBIBAHMSA B KEAYAOYHO-KMIIEIHOM TpPaK-
Te B Pe3yAbTaTe HeTaTHBHOTO BAMSAHHSA CBUHIIA, KaK OCHOBHOTO
TPaBMUPYIOMEro $pakTopa IpoPecCHOHAABHOM ACATEADHOCTH.

Ha ocroBanuu aHaAn3a 00beKTUBHBIX IIUPP IEMATOAOTH-
4eCKHX HAOAIOACHHIT 1 CyO'beKTHBHBIX OI}eHOK COOCTBEHHOIO
3AOPOBDSL AOHOPAMH METOAOM IIpsiMoro ompoca [1] o6uapy-
JKEHO HAAMYHe AaHEMHYeCKOTO CHHAPOMA, OAHOTO U3 OCHOBHBIX
CHHAPOMOB CBHHIJOBOM MHTOKCHKAIIHH.

TaxuM 06pasoM, BHISIBACHHbIE H3MEHEHHUs [IOKa3aTeAek
KPaCHO! KPOBH COTPYAHMKOB IPOU3BOACTBEHHBIX IPEAIIPHU-
ATHH IO3BOASIOT CAGAATD CACAYIOIee 3aKAIOUEeHNe: AASL TIOBbI-
IIEHNUs 3A0POBbSI TPYAOCIIOCOOHOTO HACEACHHS HEOOXOAUMO
IPOBOAUTD TPOHUAAKTUYECKIE MEPOIPUATHS, A B KadecTBe
KOHTPOABHOH OLIeHKH MX 3 PeKTHBHOCTH HEAOCTATOYHO HC-
II0AB30BATh TOABKO YPOBEHb FeMOTAOOMHA M KOAUYECTBO dPH-
TpouuTOB. IIpy reMaTOAOTHYECKHX HCCACAOBAHUSX HEOOXO-
AMIMO YUHUTHIBATh M SPUTPOLMTAPHbIE HHAEKCHI, OTKAOHEHHSA
KOTODPBIX MOTYT SBAATHCS IPEAUKTOPAMHU ITATOAOTHYECKHX
cocrosuumit [14-17].

BrimoAneHb MEAUKO-CTAaTHCTHIECKYE HCCAEAOBAHUS, pe-
3YABTAThI KOTOPBIX 32 2016 I. IpeACTaBACHbI B tabauie S.

3axarouenne. IIpu conocmasienuu pesyAbmamos KoAute-
cmea 00caedosannbix 00HOpos U omeedenHuix om JOHOpCMBa 8
pasnbie 20061 Mol KOHCHIAMUPOBAAU POCH 0014e20 HLCAA JOHOPOS,
HO NAPAALEALHO U NPUPOCH HUCAG AUY, He DONYUjeHHbIX K 3a00-
py xkposu. IToaazaem, 4mo cpedu nepcnexmusHbIx Meponpusmuii

1no noddepraruro u passumuro JOHOPCMea Ha NPeONPUIMUILK
BPeOHBLMU YCAOBUSMYU MPYOd, D0ANHYL Obib PA3PABOmAanb KOH-
KpemHble NAGHbL YAyHULEHUS 300p0BbS, BKAOHAS cheyuuHeckie
cpedcmea u ycA08us OAst 0300POBACHUS CUCHEMbL KPOBL.
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KAHHHKO-NPOrHOCTHYECKHE ACTIeKThI B3ANMOOTHOIIEHHIT XpOHHIeCKOH 00CTPyKTHBHOM G0oAe3HH
AeTKHX PO ¢peCcCHOHAABHOH 3THOAOTHH H XPOHHYECKOI'0 He0OCTPYKTHBHOTO OpOHXHTA

'OBYH «HImkeropoACkuit HayYHO-MCCAEAOBATEAbCKHI HHCTUTYT IMIMeHsI U Ipograrosorun» Pocnorpe6Hassopa, ya. Cemauixo, 20,
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*OI'BOY BO «ITpHBOAXCKHIT HCCACAOBATEABCKHI MEAUIIMHCKII YHUBepCcHTeT> Munsapasa Poccuy, ma. Mununa u IToxapckoro,
10/1, Hrwxuwmit Hosropoa, Poceust, 603005

B npo¢raroAorndeckoil KAMHIKE HEAOCTATOYHO HCCAEAOBAHBI OCOOEHHOCTH TeYeHHs] XPOHUIECKOTO IPOPeCcCHOHAABHOTO
6ponxura npodeccuonabtoit sruosoruu (XBI1 1) u ero B3auMoOTHOMIEHUS C IPOPECCHOHAABHOMN XPOHMIECKOH 06CTPyK-
THBHOM 60AE3HBIO AETKUX NMPOdeccHoHarbHOil aTrororuu (XOBA I13).

LTeAb rccAEAOBaHMSL — U3YIUTH GaKTOPHI PUCKA, KAUHUYECKIE OCOOEHHOCTHU U IPOTHO3 IPOPECCHOHAABHOTO XPOHHYECKOTO
HeOOCTPYKTUBHOTO OPOHXHTA.

B uccaepoBanue Ob1an 0TOOpaHBI 222 MaljeHTa — PabOUNX METAAAYPIHYECKOTO IPEANPHSATHS C YCTAHOBACHHBIMU AMArHO-
samu XBITII3 u XOBA I13. Msyuenst ucropun 60Ae3HH C MOMEHTA YCTAHOBKH AMATHO3a IIPOPeCCHOHAABHOTO 3a00AeBaHHs
(B cpeanem 10 aer).

ITarenTsI 6BIAM Pa3A€A€HB HA TPH TPYIIIBL: C HCXOAHO ycTaHOBAeHHBIM AnarHo3oM XOBA I3 cocraBuam rpymmy Nel, ¢
HCXOAHO ycTaHOBAeHHBIM pAnarHo3oM XIIB I13, y KOTOpBIX IIpH IPOBEAEHUH eXXETOAHOTO 00CA€AOBAHMS He OBIAO BHIIBACHO
npusHakoB XOBA I13, cocrasuau rpymmy N2, 1 IaIjueHTH! C HCXOAHO ycTaHOBAeHHBIM auarHo3oM XITb I13, y xoTopsix B
X0Ae AMHAMITYECKOT0 06caepoBanst 6bian BbisiBAeHbI Tpu3Haku XOBA 13, cocrauau rpymmy Ne3.

Bo Bcex rpymmax oTmeueHo cHmkeHue mapaMerpos crmupoMerpun. OPBI1 craTucTHYecky 3HAYMMO CHU3MACS Ha 12% B 1
rpynme, Ha 13% — Bo BTOpOIt rpymme 1 Ha 27% — B TpeTbel Ipyme.

ITpu anasuse snauenuit Mopuduuuposannoro uapexca Tupuo (MUT) B rpymme N23 65140 BHIBACHO CTATUCTUYECKU 3HAYU-
moe cHmkenne MUT oTHOCHTEABHO ICXOAHOTO YpOBHS Ha 21% (p=0,002, 7=2,9, xpurepuit BuakokcoHa).

Y 52 gerosex u3 156 (uaum 34,6%) ¢ ucxopnsiM puarsosom X116 I1D 3a [epHOA HAOAIOACHHS IPOM3OMIAL MAHUPECTALIUS
XODBATII3.

Boipeaensr aBa ¢penoruma XIIB I13 - ¢ 6aaronpusTHsM U HebaaronpusTHsM nporsosamu. Ilanuenram ¢ XIIB I3 mocae
YCTaHOBAEHHS IIPO(ECCHOHAABHOTO AUArHO32 HEOHXOAUMO PEKOMEHAOBATb PALIIOHAABHOE TPYAOYCTPOICTBO BHE BO3AECHCTBHUS
IPOMBIIIACHHBIX 29PO30A€ 13-32 BBICOKOTO PHCKA IIPOrPeCCUPOBAHIS 3a00A€BaAHML
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Aast koppecnionaennun: Qedomos Bacuauii Amumpuesuy, cr. Hayd. corp. OBYH «Hrkeropoackuit HayqHO-HCCAEAOBATEAD-
CKHI1 HHCTHUTYT FHIHEeHbl ¥ IPOIaTOAOrun>» PocoTpebHaA30pa, aCCHCT. Kad. FOCIUTAABHOM TePANKy U 001ell BpadeOHOM
npaxruky uM. B.I. Borpaanka @TBOY BO «ITMMY» Munsppasa Poccun, kaHa. Mea. Hayk. E-mail: basilll @yandex.ru
Dunancuposanue. VccaepoBanre He HIMEAO CIOHCOPCKOM MOAACPKKH.

Kondauxm unmepecos. ABTOPBI 3asIBASIOT 06 OTCYTCTBHH KOHPAMKTA HHTEPECOB.

Vasiliy D. Fedotov"?, Monika L. Shoniya'? Nikolay I. Belousko'

Clinical and prognostic aspects of the relationship of chronic obstructive pulmonary disease of
occupational etiology and chronic non-obstructive bronchitis

"Nizhny Novgorod research institute for hygiene and occupational pathology, 20, Semashko str., Nizhny Novgorod, Russia, 603950;
*Privolzhsky Research Medical University, 10/1, Minina and Pozharskogo sq., Nizhny Novgorod, Russia, 603005

The specific features of the course of chronic occupational bronchitis (OCB) and its relationships with occupational chronic
obstructive pulmonary disease (OCOPD) have not been adequately investigated in the clinic of occupational pathology.
The aim of the study was to study risk factors, clinical features and prognosis of chronic non-obstructive bronchitis.

222 patients (metal workers) with OCB and OCOPD were randomly selected for the study. The medical histories of diseases
were studied from the initial diagnosis to the present status (in average the period of 10 years). Patients were divided into
three groups: with the initial diagnosis of OCOPD (1), with the initial diagnosis of OCB, but transformed to OCOPD (2)
and the patients with the initial diagnosis of OCB (3).

Patients were divided into three groups: those initially diagnosed with COPD PE made up group No. 1, those initially
diagnosed with CKD PE who did not show signs of COPD PE during the annual examination made up group No. 2, and
those initially diagnosed with CKD PE who showed signs of COPD PE during the dynamic examination made up group No. 3.
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All groups showed a decrease in spirometry parameters. FEV1 was statistically significantly decreased by 12% in group 1, by
13% in the second group and by 27% in the third group. When analyzing modified Typhno index (MTT) values in group 3,
there was a statistically significant decrease in MTI from baseline by 21% (p=0.002, Z = 2.9, Wilcoxon test). In 52 people
out of 156 (or 34.6%) with the initial diagnosis of OCB, a manifestation of OCOPD occurred during the observation period.
Two phenotypes of chronic bronchitis were distinguished: with favorable and unfavorable prognoses. Patients with OCB,
after establishing a professional diagnosis, should be recommended to rational employment out of exposure to industrial
aerosols, due to the high risk of disease progression.
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Beepenne. B Poccuu paciipocTpaHeHHOCTD XpOHUYECKOH
obcrpykTusHOil 60aesnu aerkux (XOBA) B momyasuuu co-
CcTaBAsieT IOpsIAKA 15%, 1 4MCAO GOABHBIX IIOCTOSIHHO PacTeT
[1,2].

ITpodeccruonaspHOMY PpakTOpPy B reHede 3ab0AeBaAHMUIT
yAeAsieTCs Bce BO3pacTaiolllee BHIMAHHMe, TaK KaK [0 AQHHBIM
MesxAyHapOAHOH OpPraHU3AIIUH TPYAQ (MOT) 9KOHOMUYECKHE
[OTEPHU OT TPABMATH3MA 1 IPOPECCHOHAABHOM 3a60AeBaeMO-
CTH, 00YCAOBAEHHDBIE TPYAOBOM AESTEABHOCTBIO, AOCTUIAIOT
4% muposoro BBII [3].

3HaYMTEABHYIO YacTh NPO(ECCHOHAABHBIX 3a00AeBaHUI
COCTABASIIOT 3a00A€BAHMSI OPTaHOB ABIXQHUSL, IIPEXAE BCErO
mbIAeBOH aTHOAOrMH. CYMTAeTCs], YTO HeOpPraHWYeCcKast X op-
raHMYeCKas IBIAB, @ TAKXKe XMMHYeCKHe BellleCTBA BCe elle
SIBASIIOTCSL HepOOLleHeHHbIMU $akropamu pucka XOBA [4].
CoraacHo 061epOCCHIICKOM CTATUCTHKE, OOAE3HH OPTaHOB
ABIXaHHS COCTAaBASIIOT IIATYIO YaCTb BCeX MPOPECCHOHAABHBIX
3aboaepanuit [3].

ITo pAaHHBIM aMePHKAHCKOTO SIMHAEMUOAOTHYECKOTO HC-
caepoBanust «NHANES 111>, a0 19,2% narmentos ¢ XOBA
HMEIOT IPOEeCCHOHAABHYIO ITHOAOTHIO 3200ABAHMSL, IPUTOM,
uro 31% M3 HEX HUKOTAA He KypHAH [S]. AMepukaHCcKoe TO-
pakaabHOe 001mecTBO 60Aee 10 AeT Hazap yKa3bIBAAO B CBOUX
AOKyMeHTax Ha TO, 4T0 10-20% Bcex aun ¢ cumnromMamu XOBA
3a60A€AU ITUM HEAYTOM BCAEACTBIE BOBAEHCTBIS IIPOPeCcCHO-
HAABHBIX YaKkTOpPOB [6].

CoBpeMeHHbIE HCCAGAOBATEAH YTBEPXKAAIOT, YTO AO CUX
IIOp BBISIBACHHE IPO¢eCCHOHAABHBIX TpHIrH pasBuTust XOBA
IIPEACTABASIET Cepbe3HyIo Ipobaemy [7].

Ipu 9TOM B CTPyKTYpe MpoPeCcCHOHAABHBIX 3a00AEBAHMI
3HAYUTEABHOE MECTO 3aHHMaeT IPO¢eCcCHOHAABHbIN XPOHH-
YeCKHHN (npocmﬁ) HeOOCTPYKTUBHBIA OPOHXUT IPOeccro-
HaabHO# atrororuu (XI1B I13). HysxHo 3aMeTuts, 4T0 AMa-
rHo3 XIIb, BHe 3aBHCHMOCTH OT €r0 STHOAOTUH, CTABUTCS IIPH
HCKAIOYEHHH UHBIX 3a00A€BaHUI OPOHXOAETOYHON CHCTEMBI,
npexae Bcero XOBA.

B xAnHKe IPOYeCcCHOHAABHBIX OOAE3HEN 0OMENPUHATHIM
aBasgeTcs caepyromee onpeaeaenue XIIB I19: «xpornyeckuit
PO eCCHOHAABHBIN HEOOCTPYKTHBHBII OPOHXHUT — XPOHMYe-
CKOe BOCITAAMTEABHOE 3a00AeBaHNe OPOHXOB, 06YCAOBAEHHOE
BO3AEHCTBHEM IIPOMBIIIACHHBIX A9P0O30AeH PA3AUYHOTO CO-
CTaBa, XapaKTepusyomeecs AUPPysHbIM IOpaKeHHeM OPOH-
XMAABHOTO AEPEBa, C )KaA00aMI B BHAE IPOAYKTHBHOTO KAIIASL
B TedeHUe He MeHee 3 MeCsIleB Ha IIPOTSDKEHUU 2 AeT ITOAPSIA
uAY 6oAee, IIPH OTCYTCTBUH Y MALMEHTa KaKOH-AUOO APYroit
6pOHXOIyAbMOHAABHOM MAaTOAOTHE > [ 8,9].

Mesxay Tem, B GOLD npusopsrcs ceeperns, uro XI1b He
IPHUBOANT K CHIDKEHUIO 00beMa GOPCHPOBAHHOTO BHIAOXA 32
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nepsyto cekynay (O®B 1) [2]. B T0 e Bpems HEKOTOpBIE aBTO-
py1 cuuraroT XIIB opHnM m3 kaaccrmdeckux penorurno XOBA
[10]. B cratpe Stockley R.A. Takxe yrBepxaaercs, uro XI1b
— ¢enorun u npeauxrop nporpeccuposanust XODBA u pucka
obocrpennit [11].

Bwmecre ¢ atum, Carlos H. Martinez u coaBTops! Ha oc-
HoBaHUM obcaepoBanust 597 veaosex ¢ XIIB npuman k 3a-
KAIOYEHHUIO, YTO HEOOXOAUMBI AOTIOAHUTEABHBIE AAHHbIE AAS
yrouneHust MomeHTa TpaHcpopmanun XIIb B XOBA, a Tax-
Ke aKTYaAbHA PaspaboTKa MOAXOAOB K TEpAIiH MALHEeHTOB C
XIIB [12].

Buumanus sacayxusaer uccaepoBarue Zock J.P. u coas-
TOPOB, KOTOPbIe IIPHIIAU K BHIBOAY, YTO IPO$EeCCHOHAABHBIN
¢$akTOp BHOCUT pemaromuil Bkaaa B passutue XIIb y moao-
ABIX PabOTHHUKOB, IIPY 3TOM Y HUX He HAOAIOAQETCS CHIDKEHHS
O@BI. [TocaepHee 06CTOSTEABCTBO aBTOPBI OOBSICHUAU MOAO-
ABIM BO3PacTOM 06cAeAOBaHHBIX [13].

B oreyecTBeHHON IYABMOHOAOTHH M MEAHILIUHE TPYAQ
TAKKe HeT KOHCEHCYCa OTHOCHUTEABHO B3aMMHBIX OTHOLIEHUH
XTIIb u XOBA, xots A.I. Yygaaun cuuraer, yro: «XOBA kax
CaMOCTOSTEAbHAS] HO30AOTHYEeCKasl $OpPMa HAUMHACTCSI C OAHO-
BPeMEeHHOTO BKAIOUEHHS BCEX ITATOreHeTHYeCKUX MEXaHH3MOB.
IToaromy BeiAeAeHME CTaAMH OPOHXHTA MCKYCCTBEHHO U He
COOTBETCTBYeT UCTUHHOMY ITOAOXKEHHIO MATOTeHeTHIeCKHX
MeXaHH3MOB> [ 14].

B oruerax GOLD ykasbiBaeTcs], 4TO XpOHHYECKOE OTpa-
HUYeHHe Bo3pymHoro notoka mpu XOBA ocHoBano Ha cove-
TaHUY [OPAXKEHHUS TEPMUHAABHBIX OTAEAOB OPOHXHAABHOIO
AepeBa U pa3pyLIeHUs MAPEHXHMbI C Pa3BUTHEM 3MPH3EMBL
IIpuToM cymecTByeT rerepOreHHOCTDb STHX HPOLIECCOB Y pas-
HBIX ITAIJUEHTOB, YTO IIPHBOAHT K CYIIeCTBOBAHHIO HECKOABKUX
denorunos XOBA [15].

Taxum 06pasoM, B COBpeMeHHbIX IyOAUKALUIX He YAQ-
eTCsl HANTH OAHO3HAYHBbIE OTBETHI Ha BOIPOCHI: SIBASETCS AU
XTIIb TIO xamuamyeckum ¢penorunom XODBA I13, Bosmoxna
au tpancpopmanus XIIb I1O B XOBA II3, kakos nporxHos
coxpaHeHus Tpyaocrnocobrocrr y manuentos ¢ XIIB I19. Tlo
3TOM NMpUYKHE H3ydeHHe PaKTOPOB PHCKA, KAMHHIECKHX 0CO-
6ennocreit XI1B I13, a Taxoke BOIpOCH! MPOPUAAKTUKY ITON
[IATOAOTHH CPeAU PabOTAIOMUX Ha COBPEMEHHBIX IIPOU3BOA-
CTBaX [IPEACTABASIIOTCS AKTYAABHOM IIPOOAEMOIL.

AAst IpOBeAeHHS CCAEAOBaHUS ObIAM OTOOpaHs! 224 ma-
nuenra ¢ XI1b ITO u XOBA I13. ITanmenTamu SBAsSAKCH CTa-
KUPOBAHHbIE PAGOTHUKM MAMUHOCTPOeHH s (AMTEHHOTO MPo-
I/IBBOACTBa), paborasmue B OAO «I'A3» u mopBeprasmmecst
BO3AEHCTBHIO KpeMHe3eMCOAeP)Kallel IbIAM B KOHIJeHTPaliH-
sx, npepbmaromux ITAK or 2 oo 11 pas. OTu manuenTs! npo-
XOAMAYL €XXETOAHOE AMHAMUYeCKOe HabArAeHVe B Ipodra-
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TosormieckoM craruonape kaumauku ObYH «HHUU I'TI>
PocrioTpe6Hasopa.

Amnarzo3 XOBA ycranaBauBaacst Ha 6ase KpUTepUeB, U3-
AOXEHHBIX B AOKyMeHTax [A06aAbHOI CTpaTeruy M0 AMAarHo-
cruxu u aevenno XOBA [2]. Anarnos npodeccnonaabHoit
9THOAOIUHU 3a00A€BaHUS OBIA YCTAaHOBAEH B COOTBETCTBHU C
AeiictByromumu B PO peraameHTamu [9].

o HapymeHMIO GPOHXHAABHON IPOBOAMMOCTU GOABHBIE
XOBA 6b1au otHecenbt K GOLD II u I1I crenenu. ITo kaaccu-
¢ukarun XOBA mo GOLD (2018) 60abHBIe XOBA I13 6b1AH
oTHeceHbI K rpymmam B u D.

Heo6xopnmo mopuepkuyTs, uTo Anaro3 XIIB I13 ycra-
HABAMBAACS KaK «AHATHO3 HCKAIOYEHHs» (TIapaMeTphl Aerod-
HOM BeHTUAALMH GBIAU B HOpMe).

TToapoGHBIt aHAAM3 COIYTCTBYIOIIKX 3260A€BaHHIT U KO-
MOPOHMAHOCTH PeCIUPATOPHON MATOAOTHU He IIPOBOAHMACK.
OpHako, y mpuMepHO 87% ManMeHTOB OBIAM BbIIBAECHBI CO-
Iy TCTBYIOLHE 3200A€BaHIS CEPAEIHO-COCYAUCTON CHCTEMBIL.

Bce narmentst ¢ XOBA ITO moayyaau tepamuo B o6beMe
coraacHo ¢ HaroHaAbHBIMU KAMHHYECKMMH PeKOMeHAAIMAMU
Poccuiickoro pecrimparopHoro obmecrsa 1o Aesenno XOBA
[16] u pexomenparuaM GOLD. Aeuenne XITb npoBoamaocs
B COOTBETCTBHY C PeKOMEHAAITHAM 110 IPOPeCCHOHAABHBIM 3a-
6oAeBaHMAM OPraHOB Abixanus [17].

BbiAM AeTaABHO IIPOAHAAM3HPOBAHBI HCTOPHUH OOAe3HEH,
HAYMHASI C MOMEHTA IIOCTAHOBKY AUArHO3a, U OlleHeHa ANHAMU-
Ka MApaMeTpoB YHKIMU BHEIIHEIO AbIXaHHA Ha IIPOTSDKeHUH
BCell AAMTEeABHOCTH HabAropeHHs (0koao 10 aet).

IMauueHTs! GBIAM Pa3AeA€HBI HA TPH TPYIIIBL: C HCXOAHO
ycranoBAeHHBIM AnarHo3oM XOBA TTO cocraBuau rpymmmy N1,
C HCXOAHO ycTaHOBAeHHBIM anarHosoM XI1b I13, y xoToprix
IIPU IPOBEACHHH €XXETOAHOTO 0OCAAOBAHUSI He OBIAO BBIIBAE-
Ho nipusHakoB XOBA I13, cocTauan rpymmy N°2, 1 marjieHThbI
C UCXOAHO ycTaHOBAeHHBIM anarHosoM XI1b I13, y xoToprix
B XOA€ AMHAMHUYECKOTO 00CAeAOBaHHS OBIAU BBIIBAEHBI IIPH-
3Haxu XOBA I13, cocrasuau rpymmy N23.

Ipynma Nel: Bcero 66 ueaosek (48 Mysxuus u 18 xeHmun),
cpepnuit Bospact 64,4£10,8 ropa. Craxx paboThl BO BpEAHBIX
U OITACHBIX YCAOBHSIX TPyAQ ObIA 25,8£9 AeT, AAMTEABHOCTD 3a-
60AeBaHus paBHAAACH 13 ropam [1 1p; 25p]. CeMbp maIjuesToB
(uam 10,6%5) H3 9TOM IPYIIIB PAOOTAAY BHE KOHTAKTa C BpeA-
HBIMU paKTOpaMu. AeBATHAALATH YeroBeK (uan 28,7%) Kypu-
An. CpeaHsist yTpaTa Ipo¢decCHOHAABHOM TPYAOCIIOCOOHOCTH
cocrasasiaa 40% [20p; SOp]; 35 yerosex (maum 53%) umean
yTpary obmeil TpyAOCIOcO6HOCTH (IPYIIIy MHBAAMAHOCTH).

Ipyrma Ne2: Bcero 102 yeaosexa (49 Myxuns u 53 xeHmiu-
HBI), CpeAHuit Bospact 60,8%9,2 roaa, cTaxx paGoTbI BO Bpea-

Discussions

HbIX U OTIACHBIX YCAOBHAX TpyAa 25,218,4 ropa, AAUTEABHOCTD
3aboaeBaHus 9,5 et [2p ; 15p]. ABaALIaTh AEBSITH MAITMUEHTOB
(mam 28,3%) 3 9TOil rpynIBl pabOTAAH, IPHTOM YacTb H3
HMX B KOHTAaKTe C IIPOMbIIIACHHBIM a3po3oseM; 11 yerosek
(uam 10%) xypuau. CpeaHsia yTpaTa mpodeccHOHAAbHO!M
TpyAocniocobHocTH cocTaBasiaa 10% [10p; 25p]; 18 weaosex
(uan 17%) umean yrpary obmeit TpypocnocobHocTu (rpymimy
HHBAAMAHOCTH).

Ipyrma Ne3: Bcero 54 geaoseka (40 mysxaun u 14 xeH-
IIII/IH£ cpeanuit Bospact 61,2+1S5,1 roaa, crax pa60Tb1 BO
BP@AHBIX M OIIACHBIX YCAOBHAX TPyAd 24,217,7 ropa, AAUTeAD-
HOCTb 3a60AeBanus 12 et [Sp; 8p]. Bocemp manmenTon (uam
14%) w3 aTOM rpyIIBI PabOTAAH, 9aCTh U3 HHX IPOAOAXKAAH
paboTaTh B KOHTAKTe C IIPOMbIIIACHHBIM a9p03oAeM; 17 seso-
Bex (nan 31%) xypuan. CpeaHss yTpata IpoeccnOHaABHOM
TpyAocnioco6HocTH 6b1aa paBHa 20% [10p; 40 pl; 20 eaosex
(uan 37%) umean yrpary obmeit TpyaocnocobHocTu (rpymimy
HHBAAMAHOCTH).

I'pymmsr N1 1 Ne3 MexAy co60# CTAaTHCTHUECKH 3HAYUMO
He OTAMYAAMCD, HO PAa3AMYAAHCD C IPyIIOit NO2 110 MoAOBOMY
cocrasy (B rpynmax ¢ XOBA I19 npeo6aapara Myxckas mo-
TyAAILIASL), TAPaMeTpaM HHBAAMAM3ALMK 1 % yTpaTsl npodec-
CHOHAABHOM TpyAOcIocobHocTH. Bo Beex rpymmax oTmeuena
AAUTeAbHAs paboTa 3a00AeBIIMX B KOHTAKTe C Mpodeccro-
HAAbHBIMHU a9PO30ASIMHU U 3HAYHTEAbHAS IPOAOAKUTEABHOCTD
XPOHMYECKOH OPOHXOAETOYHOI TATOAOTHH.

Bce yuacTHHKE AaAM AOOPOBOABHOE HHYOPMUPOBAHHOE
COTAaCHe Ha 00CACAOBaHNUE U OIyOAMKOBAHHUE TIOAYIEHHBIX Pe-
3yabTaToB. IIpoBeAeHHas paboTa He yIjeMAsIAA IIPABA U He IOA-
BepraAa OIMACHOCTU OAArOIIOAYHs 0OCAEAOBAHHBIX AU} B CO-
OTBETCTBHH C TPeOOBAHUSIMY OHOMEAMIIMHCKO ITUKH, IIPEAB-
sBasieMbiMu Aexaapayuesi Beemuproti meduyurcroii accoyuayuu
(2000) u Ipuxazam Munsdpasa PO N 266 (om 19.06.2003).

Bce paHHbIe ObIAM BHECEHBI B 9IAEKTPOHHYIO 63y AQHHBIX B
cpeae Microsoft Office Excel 2007 u crarucTudecku o6pabo-
TaHbI IIpH oMoy makera «AnalystSoft Inc., StatPlus, Bepcust
6>. B cayyae pacnpepeseHUs IPU3HAKOB, OTAUYAIONIETOCS OT
HOPMaAbHOTO, IIPHMEHSIAN METOABI HellapaMeTpUIeCKOH CTaTH-
cruky. OIleHKa CHABI CBA3H MEXAY PH3HAKaMK IPOBOAHAACH
¢ moMompIo koaddunuenta koppeasuuu Crpmena (R). Ilpu
CpaBHEHMHU HeCKOAbKMX IPYIII IIpUMeHsAu KpuTepuit Kpacxe-
Aa-Yoaauca. YpoBeHb CTATHCTHYECKOM 3HAYMMOCTH IIPUHMMA-
au nipu p<0,08.

IMapameTphl Aero4HOM BEHTHASIIMH BCeX IPYIIT B AMHAMUKe
IIpeACTaBAeHbI B Tabaute 1.

Kax BupHO 13 TabAHIIBI 1, BO BCEX IPYIIIAX OTMEUEHO CHH-
JKeHHe TTAPaMeTPOB CIIUPOMETPHUH.

Tab6auna 1 / Table 1

ITapameTpsI A€rOYHOM BEHTHASIIHH IIOCAE OPOHXOAMAATANHOHHOIO TECTA B AHHAMHUKE Y HAIHEHTOB C IPOpeCcCHOHAAD-

HOM A€rOYHOM maroAoruei™, Me**

Parameters of pulmonary ventilation after bronchodilatation test in dynamics in patients with occupational pulmonary pathology*, Me**

I'pynnsl manuesToB
Cnupomerpus Nel Ne2 Ne3
Hcxopno Koneuno* Hcxopno Koneuno* Hcxopno Koneuno*
OXKEA, % 60,5 [47;73] 64 [51;74] 82 [70;89] 67 [60;78] 80,5 [76;86] 67,5 [52;77]
ODB, % 60 [47; 72] 48 [42;62] 81 [72;90] 68 [58;73] 82 [74;88] 55 [42; 69]
MUT 0,66 [0,58;0,69] | 0,64 [0,56; 0,69] |0,83 [0,80; 0,87] | 0,79 [0,75; 0,84] | 0,81 [0,75; 0,84] | 0,64 [0,59; 0,67]

ITpumevanus: * — cpok Habaropenus 10 aet; ** — Me — Meamana [25-it u 75-it nepuentuan]; ®KEA — $opcuposanHas xus-
HeHHasl eMKOCTb AETKHX B % 0T AoaxHOro; OB, — 06beM GopcHpOBaHHOTO BHIAOXA 32 IIEPBYIO CeKyHAY % oT ponxuoro; MUT — mopn-

unmpoanusIit uAeKC Tudpduo (ODB,/DXKEA).

Notes: * — observation period of 10 years; ** — Me — Median [25th and 75th percentiles]; FVLC — forced vital lung capacity in % of what is
due; VFE, — volume of forced expiration in the first second % of what is due; MTI — modified Tiffno index (VFE, / FVLC).
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B rpynme Ne1 O®B,; cTaTuCTHYECKH 3HAYUMO CHH3UACH
Ha 12% (Z 2,08 p=0,03, xpurepuit Buakokcona). B rpynne
Ne2 cumxenue ODB, 6BIAO CTATHCTUYECKU HE3HAYMMBIM U
cocraBuao 13% (Z 2,78 p=0,05, xpuTepuit Buakokcona),
a B rpynme Ne3 — 27% (Z 4,08 p=0,000044, xpurepuit
BuakokcoHa).

Ipu anasuze suavennit MUT B rpymme Ne3 65140 BbisiBAe-
HO CTaTHCTHYecKu 3Hauumoe cHivkeHne MUT orHocuTeAbHO
HCXOAHOTO ypoBHs Ha 21% (p=0,002, Z=2,9, kpurepuit Bua-
xokcona). I1pu atom ycpeanennsiit MUT cocrasua 0,64, uto
cooTBercTByeT KpuTepusam XODBA.

ITocae cpaBuenns meauan sHavenuit OPB, Mexay rpymma-
MH CTaAO OUEBHAHO, UTO HAMXYAIINE TAPAMETPbI HAOAIOAAAKCD
B rpymmax Ne1 u N3, a B rpymme Ne2 OB, 6514 cTaTHCTHYECKH
snadumo sbiue (p=0,00001, Tect Kpackeana-Yoanuca).

Taxum 06pasom, y 52 veaosek u3 156 (nau 34,6%) ¢ ucxoa-
HbIM AnarHo3oM XITB I13 3a mepuop HabAOA€HUS IIPOU30LIAR
manuecranua XOBA I13.

C ydeToM TOrO, YTO BO BCEX IPYIIAX OBIAM Kypsllye Ma-
IIHeHTbI, ObIA IPOBEACH AHAAU3 HA IIPEAMET BAMSHIUS KyPeHHs
Ha IPOTPeCCHpPOBaHKe PeCcIUPaTOPHOTO PaCCTPOMCTBA B IPYII-
nax. PesyAbTaThl IPeACTABACHHI B TaOAHITe 2.

Cxopocrtp camxenus O®B, B rpymme Ne1 cpeau Kypsamux
CTaTHCTHUYECKH AOCTOBEPHO cocraBuAa 1,58% B roa, cpeau
HeKypAIIMX OTMEYaAaCh AUIIb TEHACHIMSA K CHIDKEHHIO Ha
0,8% B roa. B rpymme Ne3 cpeaut KypuBIIMX CTaTHCTHYeCKH
3HAYNMOE CHIDKEHHE COCTaBUAO 2,1%/rop, cpear HeKypsupux
TaKKe CTATHCTHYeCKH 3HaUmMO 1,66%/rop. Takum obpasom,
camwxkenne O®B, B rpynme N°3 cpean HeKypsIIUX HAl[HeHTOB

0b1A0 B 2 pasa ObICTpee, Y€M TaKOBOE Y HEKYPSIIUX MALMeH-
TOB B rpymme N°1.

CoraacHo mpeaCTaBACHHBIM AQHHBIM, GAaKTOp KypeHHs
HanboAee 3HAYUM AASL ITALMEHTOB C HCXOAHO YCTaHOBACHHBIM
auargoszoM XOBA TI3, y xoTopsix B Tedenue 10 aeT mpowuc-
XOAUT CYLIeCTBEHHOE YTsDKeAeHHe 3a00AeBaHUs, HECMOTPSI
Ha IIPOBOAMMYIO OPOHXOAUTUYECKYIO TEPAITHIO. Y HEKYPSILUX
nanuenTos ¢ XOBAT1O Ha $poHe MeANKaMEHTO3HOH Tepanuu
He MPOMCXOAUT CTaTUCTUYECKHU 3Haunmoe cHibkenne OB,
[P YCAOBHM IpeKpaljeHus: paboThl ¢ MPOMBIIIACHHBIME
A9PO30AIMIL.

Ouesupno, uro manuents ¢ XIIb IIO mpeacraBasior
co6oil reTeporenHyo rpymnmy. FIsBecTHo, 4T0 XpoHHUe-
CKHIl BOCIIAAUTEABHBIN [IPOLIECC B OPOHXOAETOYHOM CHCTe-
Me AI00O0 9THOAOTHY IPUBOAUT K €€ PEMOACAHPOBAHHUIO.
OcCHOBHBIE MeXaHU3MBI PEMOAEAUPOBAHUSI MEAKHUX OpOH-
XOB CBSI3aHBI C OKCHAATUBHBIM CTPECCOM, CHHTE30M IIpO-
BOCIIAAMTEABHBIX IIUTOKMHOB, GaKTOPAMK POCTA, AATE3UH
u poandepanyeit puOpoHAACTOB, CHHTE30M COEANHUTEAD-
HOTKaHHOTO MaTpukca. OKcupA KpeMHHMS, B3aHMOAEHCTBYs
C BOAOH, MEAACHHO IpeBpamjaeTcsl B KOAAOUAHBIA PAcCTBOP
KpeMHHeBOH KucAoThl. KpeMHHeBas KMCAOTA B CHAY CBOMX
XMMHYECKHX CBOMCTB (CXOAHBIX C TAUKO3AMHHOTAHKAHAMH)
MO>XET NPUHUMATDb YYacTHe B KOHCTPYKIIMU KOAAAT€HOBBIX
BOAOKOH. B pesyabTaTe GOpMHPYIOTCS TOHKHE TSDKH CO-
eAMHHTEAbHOHN TKAHM B IIAPEHXHMe ATKUX (neperopoAKax
aAbBEOA), BOKPYT OpOHXHOA U Ba3aAbHOT'O KOMIIOHEHTa ak-
THBHO Pa3BUBAETCA CKAepOTHYeckui nmponecc. [Tpoucxopsr
Pa3phIBBI AABBEOASIPHBIX IIEPErOPOAOK, opMHpYyeTCs dIMPHU-

Tab6auma 2 / Table 2

ITapamMeTphI CHHPOMETPHH NMOCAE GPOHXOAHAATAIIHOHHOIO TECTA B AMHAMHKE Y KYPSIIUX H HeKyPSIHX IAIHEeHTOB B

rpynmax Nel u Ne3, Me*

Parameters of spirometry after bronchodilatation test in dynamics in Smoking and non-Smoking patients in groups No.1 and

No.3, Me*
IToArpynmna mo KypeHHIo IToxasareab N1 Tpynms! nanuerros N3
O®B,, % ucxopno 59 [46; 67] 81 [74,8;85]
Kypstmue OO®B,,% xoHeuno 40 [35; 56] 55 [38; 86]
P, BHYTPH TPYTIIBI 0,0005 0,0008
O®B,, % ncxopHo 58 [48,3;75,5] 79 [67,3;91]
He xypsmue O®B,, % KoHEUHO 48 [43;58] 59 [45,5; 70]
P, BHYTPH TPYIIIbI 0,17 0,002
ITpumeuanue: * — Me — Meauana [25-it u 75-it mepueHTHAN].
Note: * — Me — Median [25th and 75th percentiles].
Tabauma 3/ Table 3
Xapakrepucruka XOBA I19 n kananvecknx ¢penorunos XIIb I19
Characterization of COPD OE and clinical phenotypes of chronic bronchitis OE
ITpnsnax XOBATID | ®enornn XIIB II3 I ruma | ®enorun XIIB 113 II THma
CpeaHsis 9Kcrosumus pakTopa BpPeAHOCTH, AeT 25,819 24,277 25,2+8,4
Yenosust Tpyaa (mpesbinerme ITAK o kpemuesem coaepskarmeit 211
TIBIAM B BO3AYXe paboyeit 30HbL, HopMa 2,0 Mr/m’), pas
CpeaHsist yTpara poeCCHOHAABHOI TPYAOCIIOCObHOCTH, % 40 20 10
Yrpara obmeit TpysocnocobrocTy, % 53 37 17
Ipopoaxator paborars, % 10 31 28
Cropocts cumxerns O®B, aa roa, % y kypamux 1,58 y Kypsamux 2,1 CTaTHCTUYECKU 3HAYMMO
y Hekypsimux 0,8 y Hekypsimux 1,66 He CHIDKAETCsI
Hupexc TupdHo B pebroTe 3a60oreBanus <0,7 0,7 0,7
OB, B aebr0Te 3a60AeBanus, % <80 80 80
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3eMa («BO3AYIIHbBIE AOBYIIKH>» ) H CKAEPO3 CTEHOK MEAKHX
OpOHXOB, YTO IPUBOAMT K YaCTHYHO 0OpaTHMOil GpOHXHU-
AABHOM 0OCTPYKIIUH, 9TO B KyIle C 3MPHU3eMOIl paBHO3HAYHO
Haamuuio XODBA.

TaxuM 06pa3oM, Kak MUHHMYM MOXHO BHIAGAUTD ABA KAH-
Huueckux gpenorumna XI1b I13.

Kaunuveckuit perorun XIIB I13 I Tuma B pebrote 3a60-
AeBAHHUS XapaKTepHU3yeTCss HOPMAABHBIMU TTAPAMETPAMH CITH-
poMeTpHu. B AaAbHeiiIeM, He 3aBHCHMO OT GaKTOpa KypeHHs
OTMEYaeTCs CTATUCTUYECKH 3HAYMMOe eXXEeTOAHOe MPOTpaAu-
entHoe cHwkenne OOB, (l ,6% B rop y Hekypsimux u 2,1% B
rop y Kypsimux). B mocaeayromenm napaer unaexc Tudpdro u
npoucxoput Manudecrarua XOBA I13. PacnpocTpaneHHOCTD
AaHHOTO QeHorHIa B momyAsruy manuentos ¢ XIIb I13 co-
craBasieT 34,6%.

Kannnyeckuit penorun XI1b I13 II Tuma xapaxrepusy-
eTCsl HOPMAABHBIMU NTAPAMETPAMH ACTOYHON BeHTHASIIUH,
KaK B Ae010Te 3200A€BaHHs, TaK U B IIOCAEAYIOIIEM, HO caMoe
TAQBHOE, Yy 9THX NALJHEHTOB HET FOAOBOM OTpPHUIIATEABHOMN
auHamuku mo O®B, Ha MPOTSKEHUH AAUTEABHOTO MEPUOAR
HabAIOAeHUS.

Ilpu AeTaAbHOM aHaAM3e NMALUEHTOB 06CAEAOBAHHBIX
TPYIIII MO>XKHO BBIAGAMTD CX0OACTBa U pasanuusa XOBA TI0 u
xannmdeckux Gpenorunos XI1B I19 (taba. 3).

Kak BHAHO U3 TaOAMLBI, HanueHTs ¢ GpeHOTHIIOM | THITA
GAIDKe 10 cBOUM XapakTepucThkaM k 60abHbiM XOBA. B wacr-
HOCTH, ¥ HHX BBIIIe IPOLEHT yTPaThl obIelt U Ipodeccuo-
HaABHO! TPYAOCIIOCOOHOCTH, 4eM y Apyrux nanueHtoB ¢ XBI1.

BriBoabI:

1. Buideaenwt dsa gpenomuna XIIB I13 - ¢ brazonpusmuoim
(65,4%) u nebrazonpusmmuoim (34,6%) npozrosamu meuenus
3aboAeganus.

2. Hayuenmam ¢ XIIB I13 nocae ycmarosenus npogeccuo-
HAAbHO20 JudzH03a HE00X00UMO pekomeHd08amy payUoHAAbHOE
mpydoycmpoticmeo eHe 8030eiicmBUSs NPOMbILLAEHHDIX AIPO30Ael,
U3-30 BbICOKO20 PUCKA NPOZPECCUPOBAHUS 3A00ALBaAHUS.

3. Beem nayuenmam ¢ XOBA I13 u XIIB I13 caedyem Ha-
CMotiMugo pexomendosamp npeKpamumo KypeHue, 803mM0HCHO
nymem 8KAI0HEHUS IMOiL peKomeHoayuu 8 uHOUsUYarbHble NPo-
2pammol peabusumayuy.
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Oco6eHHOCTH )XKHPHO-KACAOTHOTO COCTaBa CBIBOPOTKH KPOBH IIPH BHOPANHOHHOM 60Ae3HH

OBYH «HrxeropoaCcKuit HayqHO-HCCAEAOBATEABCKII HHCTUTYT IHCHEHB M poarosoruu>» PocrorpebHaa3opa, ya. Cemauiko, 20,
Hwxnuit Hosropoa, Poccus, 603950

Bu6pauuonnas 6oaesup (BB) sBaseTcs opHOI 13 HamboAee pacIpOCTpaHeHHbIX IPOdecCHOHAABHbIX 3a60AeBanuil. Ona
XapaKTePHU3yeTCst CAOXKHOM CHMIITOMATHKON KAMHIYeCKO! KapTHHbL VlccAepoBaHHe ocobeHHOCTel TeweHns BB pazanunoit
CTeNeHH BBIPAXKEHHOCTH C [O3HUIMU MeTabOANEeCKHX HAPYIIEHHUI SIBASIETCS aKTYAABHBIM BOIIPOCOM, IIOCKOABKY IIO3BOAUT B
AAAbHeHIIeM yCTAHOBUTD HanboAee 3HaYMMBble IPOrHOCTUYECKHE T0Ka3aTeAr. IIponsBOACTBeHHAst BHOPALIHL AOCTATOYHO PAHO
TIPHBOAUT K CABHIY B ChIBOPOTKE KPOBHU ypoBHeil Bbiciux sxupHbix kucaoT (BXKK). Bo MHOrom 210 06ycA0BACHO TeM, 4TO
BJKK sIBASIIOTCS CTPYKTYPHBIMU EAUHULIAME AHIIMAOB KA€TOYHBIX MEMOPAH U IPEAIIeCTBeHHIKAMU OHOAOTHIECKH AKTHBHBIX
MeAMATOPOB, AKTHBHO YYACTBYIOT B IIpOLieccax sHeproobecnedyeHus. B HacTosiee BpeMs HET CBEACHHIT O TOM, CyILjeCTBYeT
AM AOCTOBEpHAs CBA3b AAHHOTO ITOKA3aTeAs CO CTENMeHbIO BRHIPAKeHHOCTH KAMHIYECKHX IposBAeHuil BB,

LTeAb MCCAAOBAHMSI — M3YIUTD 3aBUCHMOCTD H3MEHEHHH KOHI|eHTPAIOHHbIX YPOBHEH XXHPHBIX KHCAOT, OTPAXKAIONIHX CIIel]-
HUKY MeTabOAMYeCKUX HapylleHui Ipyu BB, oT cTemeHy BbIpasKeHHOCTH ITATOAOTUYECKHUX IIPOSIBACHHUIL.

ITpoBOAKAOCH HCCAEAOBAHHE CBIBOPOTKH KPOBH Pab0uKX BUOPOOIACHBIX IPO(ECCHIL C YCTAHOBACHHOM B YCAOBUSX KAMHUKI
BUOPALMOHHOM 60Ae3HbI0. JKMPHO-KUCAOTHBINA COCTAB CHIBOPOTKU KPOBH H3YYaACs C IIPHMEHEHHeM ra30BOr0 XpOMATOIpa-
HIeCcKOro KOMIIAEKCA, CHAOKeHHOTO MAAMEHHO-HOHHU3ALIOHHBIM AETEKTOPOM M KAIIHAASIPHON KOAOHKOM C IOAMSTHAEHIAM-
KOAEBOH $pa30if, MOAUPHITMPOBAHHOM HUTPOTepedTareBOH KHCAOTOH.

YCTaHOBAEHO, 4TO OCAOXKHEHHE KAUHHYECKO KApTHHbI BUOPAIIMOHHOM TATOAOTUHU IIPOTEKAET Ha pOHE AOCTOBEPHDIX CABHIOB
yposueit BJKK: afiko3aTpreH0BOM 1 apaXMAOHOBOK — Y MY>XUHH, Y-AHHOAEHOBOH U 9HKO3aTpHeHOBOH — y skeHIuH. Kpome
TOTO, y My>X4HH HAOAKOAQ€TCS] TEHACHINS K YBEAHYEHHUIO yPOBHEH HEPBOHOBOM, 9KO3aIIeHTAEHOBOM I AOKO3areKCaeHOBOM
KHCAOT IIpH ycyrybaenuu crenetu BB. ITo cpaBHeHMIO ¢ pabounMy, OABEPralOLMMUCS BUOPAIIHOHHOMY BO3AEHCTBHIO, HO
He MMEIONMMH aTOAOTHYECKHX HapYIIeHHUH, Y MyXYHH YCTAHOBAEGHD! BHICOKHE YPOBHU HEPBOHOH M AOKO3areKCaeHOBOH, ¥
KeHIITUH — HePBOHOBOH ¥ ITAABMUTOACHHOBOM KHCAOT.

ITpu pasAMYHOM CTeIeHN BHIPAKEHHOCTH KAMHUYECKHUX MPOSIBACHHI BUOPALIMOHHOM IIATOAOTHH HAOAIOAQIOTCS OLIpEAeAeH-
Hble u3MeHeHus B MeTaboansme BXKK. Xapakrep cABUIOB KX KOHIIEHTPALJMOHHbIX YPOBHE!N OTPaXKaeT TAyOHHY HapylleHHI
peaxiiuit SHeproobMeHa, CHHTe3a IPO- U IPOTHBOBOCIIAANTEABHBIX MEAMATOPOB, MEMOPaHO-TIATOAOTMYeCKHUX MPOLieCCOoB. 3-
yueHHUe XXMPHO-KHCAOTHOTO COCTaBa CHIBOPOTKH KpoBH IIpu Bb mMeeT mporsocTudeckoe 3Ha4eHue: 10 BbIABACHHBIM CABUTAM
yposHeit BXXK MOXHO OIleHHTb, KaKoil MeTabOANIeCK T POLIECC B OPraHU3Me 00CAEAYeMOro IOABEprcsl HanboAee cepbes-
HBIM HAPYLIEHUSM, X CKOPPEKTHPOBATH KOMITAEKC AedeOHBIX MepOIIPHATHIL.
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Irina A. Potapova
Features of fatty acid composition of blood serum in vibration disease

Nizhny Novgorod research institute for hygiene and occupational pathology, Rospotrebnadzor, Semashko Str., 20, Nizhny Novgorod,
Russia, 603950

Vibration disease (VD) is one of the most common occupational diseases. It is characterized by complex symptoms of the
clinical picture. The study of the features of the course of VD of different severity from the position of metabolic disorders is
an urgent issue, since it will allow to establish the most significant prognostic indicators in the future. Production vibration
early enough leads to a shift in serum levels of higher fatty acids (HFA). This is largely due to the fact that HFA are structural
units of lipids of cell membranes and precursors of biologically active mediators, are actively involved in the processes of
energy supply. At present, there is no information on whether there is a reliable relationship between this indicator and the
severity of clinical manifestations of VD.

The aim of the study was to study the dependence of changes in the concentration levels of fatty acids, reflecting the specifics
of metabolic disorders in VD, on the severity of pathological manifestations.

The study of blood serum of workers of vibration-dangerous professions with vibration disease established in the clinic was
carried out. The fatty acid composition of blood serum was studied using a gas chromatographic complex equipped with
a flame ionization detector and a capillary column with a polyethylene glycol phase modified with nitroterephthalic acid.
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Kparkue coobuerns

It is established that the complication of the clinical picture of vibration pathology on the background of authentic level shifts
HFA.: eicosatrienoic and arachidonic in males, y-linolenic and eicosatrienoic in women. In addition, men tend to increase
the levels of nervonic, eicosapentaenoic and docosahexaenoic acids with worsening of the degree of VD. Compared with
workers exposed to vibration, but without pathological disorders, men have high levels of nervonic and docosahexaenoic,
women-nervonic and palmitoleic acids.

With varying degrees of severity of clinical manifestations of vibration pathology, certain changes in the metabolism of the HFA
are observed. The nature of shifts in their concentration levels reflects the depth of violations of energy exchange reactions,
synthesis of Pro-and anti-inflammatory mediators, membrane-pathological processes. The study of fatty-acid composition
of blood serum in VD has prognostic value of detected level shifts and HFA can be estimated, what the metabolic process
in the body of the examinee was subjected to the most grave violations, and to adjust the complex of therapeutic measures.
Key words: vibration disease; higher fatty acids; blood serum; gas chromatography
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BBepenne. B HacTosimee BpeMst BOIIPOCH! BUOPAL[OHHOM
6oaesnu (BB) mpoAOAXKAIOT OCTABaThCS BEChMa AKTYAABHBIMHL
Bo MHOroM 910 06yCAOBAEHO IIMPOKOIH PACIPOCTPAHEHHO-
CTBI0 3200A€BaHNs, OAHAKO OCHOBHBIMY [IPUYNHAMH SBASIFOTCS
CAOXXHOCTD BBIIBACHHS PAaHHUX IIPU3HAKOB IIATOAOTHYECKOTO
Hpollecca, HeOHPATUMOCTD OOABIIMHCTBA PYHKIHOHAABHBIX
M3MeHeHumil B opranusme [1-3].

Ha AaHHbIN MOMEHT CYMTAETCS AOKA3aHHbIM, YTO B CAyYae
c$OpPMHPOBABIIEINCS IIATOAOTUU AQXKe YCTpaHeHHe BUOparIiu-
OHHOTO $aKTOpa, IpUMeHeHHe COBPEMEHHbIX KAUHHYECKUX U
AABTEPHATHUBHBIX METOAOB A€YEHHSI He CIIOCOOHBI IIPUBOAUTD
K [IOAHOMY HCYe3HOBEHHUIO HapyIIeHNU, BbI3BaHHBIX BUOPaIiy-
et [1,2,4,5].

B cBsA3M ¢ 9THM OCTaeTCs aKTYaAbHBIM BOIIPOC AETAAb-
HOT'O U3y4eHUS 0COOeHHOCTeN (pOPMUPOBAHUS M Pa3BUTHS
BUOpaLMOHHOI Matoaoruu. HecMOTps Ha MHOTOYHCAEHHbIE
HCCAEAOBAHHUS, IPOBOASIINECS B AAHHOM HAIIPaBACHUH, MHO-
THe aCIIeKTHI IIPOLIeCCOB MATOreHe3a OCTAIOTCS HEAOCTATOYHO
U3y4eHHBIMH. Tak U3BECTHO, YTO IEPBUYHBIM MEXaHU3MOM II0-
BPEXAQIOILIET0 AEHCTBHS BUOPALIUH SBASIETCS ACCTAOUAU3ALMS
KAETOYHBIX MEMOPAH: OKCHAATHBHBII CTPECC, BBI3BAHHbIN BU-
OparOHHBIM $aKTOPOM, IPHBOAUT K M30BITOYHOMY GopMu-
POBaHMIO CBOOOAHBIX PAAUKAAOB U, KAK CAEACTBIE, Pa3BUTHIO
MeMOpPaHHO-IIATOAOTMYECKOTO IIPOLIECcCa, COIPOBOXKAAIOLIE-
rocsi MHOTOYHCACHHBIMY U3MEHEHISIMU Ha MOAEKYASPHOM U
KAETOYHOM YpOBHsX [4,6,7].

Panee 6BIAO YCTAHOBAEHO, YTO NPOU3BOACTBEHHAS BH-
Opawys AOCTATOYHO PAaHO IIPUBOAUT K CABHUTY B CBIBOPOTKE
KPOBU KOHII€HTPAIIMOHHBIX YPOBHEHN BBICIIUX XUPHbBIX KHUC-
a0t (BXK). Bo MHOTOM 3TO 06YCAOBAGHO TeM, 4TO AAHHbIE
XUMUYeCKUe BelleCTBA SBASIOTCS CTPYKTYPHBIMU eANHUIIAME
AUIIIAOB KAETOYHBIX MeMOPAH, aKTUBHO y4acTBYIOT B IIPO-
Ileccax dHeproobecreyeHusl, IBASIOTCS [IPEAIeCTBeHHUKAMU
6uorOTHYECKH aKTHBHBIX MeauaTopos [8,9]. B)KK ouenb 6br-
CTPO PearupyroT Ha IPOUCXOALIIME B OpraHH3Me [AaTOAOTH-
YeCKHe U IPEATIaTOAOIHYeCcKUe IPOLeCChl IIyTeM HapylLIeHuUs

XapakTepuCTHKA IPYII HCCAGAOBAHHS
Characteristics of study groups

UX «KAETOYHOIO>» TPAHCIIOPTA, & TAKKe AKTUBHOTO YYaCTHS
B $OPMUPOBAHUH IIPOBOCIAAUTEABHBIX U IPOTHBOBOCIIAAU-
TEABHBIX $AKTOPOB, YTO GUKCHUPYETCS U3MeHeHHe XUPHO-KHUC-
AOTHOrO IPOodUASI B MeMOPaHAX MUTOXOHADHII U CBIBOPOTKE
xposu [4,7,10,11].

Caeayer orMetuTs, uro yposHu BXKK B opranmusme Bo
MHOI'OM OTPXAIOT AHETHYECKHe HMPEeAIOYTEHUS YeAOBeKa.
OAHaKO, KOTAQ pedb HAET 00 HCCAeAOBAHUM HACEAEHUS OlIpe-
AEAEHHON KAMMATHYeCKOH ITOAOCHI, PervoHa, HAU I'PYIIIIbI
AVIL} OAHOTO COLIMAABHOTO KPyra, Al0Oble H3MeHeHus Ipodu-
ASL KMPHBIX KHCAOT GYAYT B OOABIIEl CTEIIEHH 3aBUCETH He OT
IHIIEeBOTO CTATYCa, & OT IPOUCXOASIIHX B OpPraHH3Me IATOAO-
TUYeCKHUX IIPOLIeCCOB.

Wsmenenns BJKK npu BB B HacTosimee Bpemst HepocTaToy-
HO XOpOIIO U3y4eHbL. B psipe pabor coobmaercs o 3aBuCHMO-
CTH MEXXAY MHOTMME OMOXMMHIYECKAMH ITOKA3aTEASIMHI KPOBU
W CTeNeHbIo BhIpakeHHOCTH Tevenus BB [12,13].

LeAb rccA€AOBaHMS — U3YYUTD 3aBHCUMOCTD H3MeHeHuU
KOHIJeHTPALIMOHHbIX YPOBHEH XXUPHBIX KUCAOT, OTPAXKAIOLIUX
crenu$uKy MeTaboANYecKyX HapyeHuit pu BB, oT crenenn
BBIPKEHHOCTH IIATOAOTHYECKUX IPOSBACHUI

HUccaepoBanue BeimoaHeHo Ha 6ase OBYH «Hikeropoa-
ckuit HUY ruruens: u npogmarosorun> PocrorpebHassopa
B ABYX IPYIIIAX AUL — PAbO4uX BUOPOOIACHBIX IPOdeccHit
C YCTAaHOBAGHHBIM B YCAOBUSX KAMHUKH AMarHosom BB (oc-
HOBHASI IPYTINA) U IOABEPTABIIUXCS BO3ACHCTBHIO AOKAABHOM
BUODALMK, HO He UMEBIINX CIelU(IIeCKUX IIaTOAOTHIECKUX
H3MeHeHHit 3A0poBbs (rpyrma cpaprenus) (Taba. 1).

AAS HCCAEAOBAHYIS HCITOAB30BAAACH CYXast CHIBOPOTKA KPO-
BH. OKCTPAKUUS AUIHAHON QPAKIIUU OCYIIeCTBASAACH MeTa-
HOA-3upHOI cMecbio (3:1). [Iporeaypa rMApoAM3a U MeTH-
AMPOBaHUS IPOBOAMAACD € IOMOIbI0 1,5% pacTBOpa cepHOM
KHCAOTHI B MeTaHOAe. [13BAeueHre METHAOBBIX 3UPOB XKUP-
HBIX KHCAOT OCYIIECTBASIAOCH TekcaH-3¢upHoil cmechio (1:1).

Ompepeasan 14 BXKK: mupuctunosyio (Cyy,), TaAbMUTH-
HOBYIO (Cis0), MaprapuHOBYIO (Cir0), CTeapUHOBYIO (Ciso),

Tab6auma 1 / Table 1

I'pynma n X Bospacr, aer Crax, aer
My>xuussl N 56,2+1,6 21,6+2,9
OcHoBHast 70
Kenmumnan 15 54,612,0 19,8+3,0
Cpasserms My>xamHbI 12 23 41,4+4,0 7,842,2
JKenmuunt 11 45,7+3,0 17,6+3,8
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naasmutorenHoBy10 (Cg,), orenrosyio (C,y,), HepBOHOBYIO
(C24:1); AMHOAEBYIO (Clg:z), Y-AMHOAEHOBYIO (y—Cl&S, 3MKO3a-
Tpuenosyo (Cs), apaxupaonosyo (Cy.y), a-auHoreHOBYIO (-
Crs), 9MKO3aIIeHTaeHOBYIO (Czo:s)I/I AOKO3areKCaeHOBYIO Cre)-

Omnpepesenne BXKK mpoBopnAoch Ha ra3oBoM XpoMaTo-
rpa¢ugeckoM Kommaekce «Xpomoc I'’X-1000>, cHabxeHHOM
MIAAMEHHO-HOHU3AIMOHHBIM AETEKTOPOM U KaIIMAASIPHOH KO-
AOHKOH C TOAMSTUACHTAUKOAEBOH (pa30il, MOAUPHIIMPOBAHHOM
HuTpoTepedTaseBoit kucaoror, S0 Mx0,32 mx0,5 pm.

HenTnduxanus MeTHAOBBIX d9QUPOB KHUPHBIX KHCAOT
OCYIIeCTBASAACH C TOMOIIbI0 METUAUPOBAHHbBIX CTAHAAPTOB
BXK, xoAndyecTBeHHas OlleHKA — MEeTOAOM HOPMHPOBAHUA
TAOIIaAEH TMKOB UX METUAUPOBAHHBIX IPOM3BOAHBIX.

IToAyueHHbIe AQHHBIE OBIAM 0OPAOOTAHDI C TOMOIIBIO IIPO-
rpaMmel «STATISTICA 6.0>» ¢ ncrioAb30BaHHEM TPAAULIHOH-
HBIX METOAOB BApPMAIMOHHOM CTATHCTHKH, HellapaMeTpHye-
cKoro Kpurepus MaHHa-YUTHH, KOPPEASIIMOHHOTO aHAAM3A C
npumeHenueM kpurepus CripMmeHa.

Cpean 00CA€AOBAHHBIX AUI] B OCHOBHOM IpyIime HabAko-
AAQAKCh HEKOTOpbIe Pa3AMYHs B CTeIleHH BhpaxkeHHOCTH BB
B 3aBUCHMOCTH OT II0AQ: cpear My>xuuH y 80,8% Bn6pauHOH—
Hasl NIATOAOTUS MMeAa HadaAbHyIo crenenb (I), y ocTaabHBIX
19,2% — ymepentyio crenens (1), y xenmun crenens BB
6b1aa TOAbKO HavaAbHOI (I).

Kaunmaeckas kapTusa BB 6biaa peACTaBA€HA BereTaTHB-
HO-CeHCOPHOM OAMHejiponaTreil BepxHux koneynocreii (BC
ITHII BK), nepudeprdeckum aHTHOAMCTOHUYECKUM CHHAPO-
mom (TTAAC), akpocnasmamu (AC) u AucTpoduueckumu Ha-
pymenuamu kocreit (AK).

Cpasnenne cocraa BJKK cpiBopoTku kpou 06caep0Ban-
HBIX AWI] B COOTBETCTBUHU C COOPMHUPOBAHHBIMH I'PYTIIAME I10-
KA3aA0, 4TO NPH OCAOXKHEHHMH KAHHNYECKOH KapTHHBI BUOpa-

Brief report

IJMOHHOM 0OAe3HU HaOAIOAQETCS ONMpeAeACHHOe M3MeHeHHue
COAEPXKAHKA PIAA KMCAOT (Ta6A. 2,3).

Kax y My>X4uH, Tak ¥ y eHIIUH OBIAY YCTAaHOBAEHBI AOCTO-
BepHbIe OTAMYHA B COAPXKAHUM IIOAMHEHACHII eHHBIX JKHPHBIX
xucaor (ITHHXKK) cemeiictsa w—6 mpy pasanyHOilt CTemeHu
BBIpQ)KeHHOCTH 3a60AeBaHusL. [IpH 3TOM AASI KQXKAOH KHCAOTBI
AQHHOTO CeMeHCTBa IPU YCAOKHEHUH CHHAPOMOKOMIIAEKCA
3a60AeBaHUS HAOAIOAAANCH OAHOHAIIPaBACHHbIE U3MeHEHHUs
KOHI|EHTPALIUIl B CHIBOPOTKE KPOBH HE3aBHCHMO OT IT0A2 60AD-
Horo. Tam, rae BubpannoHHast 60A€3Hb HaYaABHON CTEIIeHH
MMeAa MOHO- ¥ TIOAMCHHAPOMHBIH XapaKTep COOTBETCTBEHHO,
He HaOAI0AQAOCH CYILIeCTBEHHBIX OTAHYHI MEXKAY YPOBHAMU
BJXXK. ITo Mepe ocAOXHEHHUS 3a00A€BAHHS POHCXOAMAO AO-
CTOBEpHOE YBeAUYEHHE COACPIKAHHA SMKO3aTPHEeHOBON — Ha
35,4% (p=0,008) u apaxuponoBoit — Ha 36,5% (p=0,017)
KHCAOT. Taxoke IIPOCAEXKHUBAAACD TEHACHIIHA K YBEAUYEHHIO
YPOBHEH HEPBOHOBOM, 3MKO3aII€HTAEHOBOM M AOKO3areKcae-
HOBOM KHCAOT.

HesaBucumo oT BbIpakeHHOCTH IposBAeHHi BB ypos-
HU Cyypy Cyo38 Cyy6 OBIAM PaBHOBBICOKHMMU OTHOCHTEABHO
rpymmsl cpaBHeHu, a Aad Cyy — AOCTOBepHO Bbille ipu BB
YyMepeHHOH CTelleHH. YBeAUdeHHe COACP)KAHMA B ChIBOPOTKE
KPOBH IIOAMHEHACBIIEHHBIX KUCAOT CPa3y ABYX CeMeHCTB w—6
U w-3 SBASIETCS IPOTHOCTHYECKU HEOAArOMPUSTHBIM (PaKTo-
POM, IOCKOABKY CBHAETEABCTBYeT O HApYIIEHHH UX TPAHCIIOP-
Ta B KAETKY, 4TO BeAET K AeCTAOUAM3ALINI KACTOYHBIX MeMOpaH,
HapYUIeHUIO UX PYHKIMOHAABHON akTHBHOCTH. Kpome Toro,
HaOAIOAQEMBIIT CABHT YPOBHEN AQHHBIX KICAOT AEMOHCTPHpYET
H3MeHeHs IMKO3aHOUAHBIX peakimit: w—6 BXKK B HesHaun-
TEABHOY CTeNeHU PACXOAYIOTCA Ha CHHTE3 IIPOBOCIIAAUTEABHBIX
MeAraTopoB, a w—3 BXXK — Ha cuHTe3 IpoTHBOBOCTIAAUTEAD-
Hoix [8,14].

Tabaumna 2 / Table 2

Cerpmal-me BBICHINX )KHPHBIX KHCAOT B CBIBOPOTKE KPOBH MY KYHH

The content of higher fatty acids in the serum of men

BOKK Coaepsxanne B)XKK, macc%
I'pynma 1-m | I'pynma 2-m | I'pynna 3-m | I'pynna cpaBaenus
Hacpimennple )XMpHbIE KHCAOTDI:
Ciso 0,90+0,13 0,83£0,16 0,61+0,16 0,97+0,37
Ciso 24,0042,63 25,08+1,19 23,781+4,35 25,46+1,38
Cino 0,33£0,06 0,26+0,03 0,24+0,05 0,33+0,08
Cis.o 8,68+0,37 8,22+0,35 9,06+1,23 9,09+0,32
MoHoHeHachIIeHHbIe )XUPHbIE KHCAOTbI:
Cis: 2,10£0,41 2,42+0,56 2,38+0,77 1,67+0,38
Cisa 22,24+1,64 21,09+0,98 20,46%2,76 20,74£1,18
Ca 0,31+0,08 0,34£0,06 0,59+0,23 0,16+0,07
IToAnHeHachIEeHHbIE JKHPHbIE KHCAOThI CEMEHCTBA w—6:
Cisa 32,60£2,02 32,90+2,06 31,2443,06 33,97+2,68
Y-Ciss 0,51+0,13 0,38+0,11 0,51+0,13 0,39+0,11
Caos 1,35+0,13 1,30£0,22 1,76£0,30 ** 1,08+0,17
Caous 5,52+0,72 5,32+0,68 7,26+1,28 * 4,87+0,80
IToAnHeHachIeHADIE JKHPHbIE KHCAOTBI CeMeNcTBa w—3:
a-Ciss 0,26£0,06 0,23£0,05 0,24+0,08 0,20£0,04
Caoss 0,47+0,11 0,62£0,24 0,71+0,32 0,42+0,13
Cae 1,27£0,22 1,27+0,33 2,0040,86 0,72+0,24

IIpumeyanus: 3pech U AdAee ° — 3HAYEHMs, CTATUCTHYECKU 3HAYMMO OTAMYAIONIKeCs OT IOKa3aTeAel IPYIITbl CPABHEHHS; AOCTOBep-
HOCTb I10 OTHOLIEHHIO K IIPEAIIeCTBYIOLe OATpYIIIe MoKasaHa * — p<0,05 u ** — p<0,01

Notes: here and below — values in bold are statistically significantly different from those of the comparison group; reliability in relation to the

preceding subgroup is shown * — p<0.05 and * * — p<0.01
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ITpu ocaOKHeHHH KAMHIYeCKO! KapTHHBL BB aaHHOE 06-
CTOSITEABCTBO OTPAXKAET YCyryOAeHHe OKCHAATUBHOIO CTpecca
M CHCTEMHOTO BOCIIaAeHHs B opranusme. Habaroaaauch 3Ha-
4UMble H3MEHEHHUS COACPXKAHHH Y-AHHOAeHOBOK — Ha 58,5%
(p=0,007) H 91K03aTpueHoBON — Ha 32,6% (p=0,027) KHC-
AoT. Kax 1 y My>X4uH, y 5KeHIIMH IPH OCAOXKHEHHH IPOsBAe-
Hui Bb nmpoucxoanao cHmxeHHe MX KOHIIEHTPAITHH, OAHA-
KO QHKCHpyeMble U3MEHEHHS SIBASAUCH OoAee TAYyOOKUMHU: Y
MY>KYHH [POCAEKHBAAACH TOABKO TEHACHLHS K HEOOABIIOMY
CABHTY YpOBHeH AQHHBIX KHCAOT. KpoMe Toro, y sKeHIUH OT-
MEYaA0Ch AOCTOBEPHO H0Aee HU3KOE COAEpKAHUE AMHOAEHO-
BOM KHCAOTBI OTHOCHTEABHO TPYIIIBI CPaBHEHHS], TOTAQ KAK Y
MY>KYUH yPOBEHb AQHHOM KUCAOTHI He MeHsiAcst. Habaropaembre
casuru copepxxanns w—6 BJKK Ha poHe HersMeHHOTO ypOBHS
w-3 BXK cBupeTeAbCTBYIOT 0 60Aee 3HAYUTEABHON Peakiuy
JKEHCKOTO OPraHM3Ma Ha IATOAOTHMYECKMH IpOoIlecc: MpOouc-
XOAWUT MHTeHCHQUKAINSA PACXOAA SKMPHBIX KMCAOT CeMeHCTBa
w—6 Ha IPOU3BOACTBO MEAMATOPOB MPOBOCIIAAUTEABHOTO
psiA2 — 9HKO3aHOHAOB, 00AAAQIOIIUX BA30OKOHCTPUKTOPHbI-
MU CBOMCTBAMH, 4TO 00YCAaBAMBaeT GoAee TsDKeAOE TedeHue
3a60AeBaHUAL

Y xenmun ¢ BB oTHOCHTeAbHO IpyIIIBI CpaBHEHMS yCTa-
HOBAEHBI 0Aee BHICOKIIEe 3HAaYeHUSI KOHIIEHTPALIMI TAABMUTO-
AEUHOBOM KUCAOTBHI (p=0,010; p=0,004), KOTOpas SABASETCA
YYaCTHUKOM PeaKLHil 9HeprooOpasoBaHUs C OAHON CTOPOHBI
U BBICTYTIA€T B POAM 3aXBATYMKA AKTHBHBIX pOPM KHCAOPOAR
¢ aApyroii. CAepOBaTeAbHO, POCT YPOBHS AQHHOM KHCAOTHI B
CBIBOPOTKE KPOBH YKa3bIBaeT Ha M3MeHeHHUe IIPOIieCCOB dHep-
roobecriedeHys ¥ Ha IOBBIMIEHHBIA OKHCAUTEABHBIH CTpecC B
>KEHCKOM OpTaHHU3Me.

AAs BbIABAEHHMS CBA3H MexXAy copepxanueM BXKK B cor-
BOpOTKe KpoBH 60abHBIX BB 1 cuHpApoMokoMmaekcom BB
PACCUMTHIBAACS KO3 HITHEHT paHroBoit Koppeasanuu Crup-
MeHa. B pesyAbraTe y My>XUMH OBIAU YCTAHOBAEHbI LIPSIMBIE
CBSI3U cA2607 CUABI C YPOBHAMHE Cyg3 w—6 (r=0,33,- p=0,010),
Caoy w=6 (r=0,33; p=0,009) u C,, w-3 (r=0,33; p=0,011)
U cpepHeH cuabl ¢ ypoBHeM C,y,y (r=0,46; p=0,0002), a Tak-

e obparHble cBsi3H caaboit cuabl Aast AByx HOKK — C,r
(r=-0,28; p=0,026) u Cig (r=—0,33; p=0,010). VY xeHmuH
IpsiMble KOPPEASIHOHHBIE CBSI3H CPEeAHeH CHABI HaOAI0AA-
auch past Cug (r=0,51; p=0,014) u C,,, (r=0,58; p=0,003),
BbICOKOM CHABL AAST Cig,) (r=0,70,- p=0,0002), a TaKxe 06-
parHas KOPpeAsIMOHHAsA CBA3b cpepHei cuABl AAS Crgp w—6
(r=0,63; p=0,001).

Hecmorps Ha TOAOBbIE OTAMYHSA BHISBACHHBIX CBSI3€H TOAY-
YeHHbIe AAHHbIE IOATBEPKAAIOT TOT YAKT, UTO IIPU OCAOXKHE-
HuM npossaeHuit Bb HezaBucumo oT moaa npoTtexaer Ha GoHe
KOHITeHTPAIIMOHHBIX CABHIOB HachlmeHHbIX kucaoT, BXKK ce-
metictBa w—6 1 Cyy,,. Hapymenue MeTaboAu3Ma mepBhIX CBU-
AETEABCTBYET O HAIIPSDKEHHH B CUCTEMe SHeproobecreyeHus,
BXXK cemeiicTBa w—6 — B COCTOSIHUM MeTa0OAM3Ma 3HKO3a-
HOUAOB, Cyy.; — 0 MeMOPAHO-IIATOAOTHYECKUX HAPYIIEHHSX.

Taxum 006pa3oM YCTAHOBAEHO, UTO COAEPYKAHHE XHUPHBIX
KHCAOT B CHIBOPOTKE KPOBM SBASIeTCS MOKa3aTeAeM, CIell-
HQIIHO OTPAXKAIOIMUM 0COOEHHOCTH MeTaOOANIECKHX HAPY-
IIeHNUI Py BUOpaIMoHHOM marosoruu. MccaepoBarue ypos-
He#l naAuBHAYaAbHBIX BXXK B chiBOpOTKE KpOBM IOKa3bIBaeT
KaK TAYOHHY [POU3ONIEANINX B OPraHM3Me HAPYIIEHHMI, TaK i
OCHOBHBIE CHCTEMBI, 3ATPOHYTHIE B IIPOLjecce PasBUTHS 3200-
AeBanus. C 0AHOM CTOPOHBI, 3TO II03BOASIET BHIABASTD paHHUE
HapyIeHus, XapakTepHble Aas BB, ¢ Apyroit — ocymecTsasTh
epCOHUGUIMPOBAHHBIN TIOAXOA K A€UEHHIO GOABHOTO, II0-
CKOABKY yTOYHEHHe 0COOEHHOCTEH SKUPHO-KHCAOTHOTO IIPO-
uAS MOKA3bIBaeT, KaKKe CHCTeMbl B OPraHM3Me IIOABEPTAHCD
HanOOADBIIEMY HAIPSDKEHUIO M TPeOyIOT KOPPEKTHPOBKH Ae-
4eOHBIX MEPOTPUSTHUIL.

BriBoab1:

1. Yeunenue nauarvHoti crmeneny eubpayuoHHOL namorozun
npomexaem Ha gore docmosepHuix cosuzo8 yposneii BXXK: aii-
K03ampueno6oti u apaxudoHo8ol y MyICHUH, Y-AUHOLEHOBOT U
IUKO3AMPUEHOBOLL Y HEHUJUH.

Kpome mozo, y mysncuun nabarodaemcs mendenyus k yeesu-
HeHU10 yposHeil HepBOHOB0I, JTiK03aneHmaeno8ol u doko3dazex-
caenosoti Kuciom.

Tabauna 3 / Table 3

Cerpmarme BBICIIMX JKHPHBIX KHCAOT B CPIBOPOTKE KPOBH >KEHIIIHH

The content of higher fatty acids in the serum of women

BKK Coaepxanne BJKK, macc%
I'pynna 1-x | I'pynma 2-x | I'pynna cpaBHeHHns
Hacpimennsle ;KHpHbIE KHCAOTHI:
Ciao 1,26£0,43 0,86+0,10 0,89+0,17
Ciso 22,71+5,87 26,21£1,09 23,73+1,39
Ciro 0,50+0,19 0,25+0,04 0,27+0,04
Cis:o 9,71£1,45 8,56+0,61 9,44+0,38
MoHoHeHaChIeHHbIe XXUPHbIe KHCAOTHI:
Cis.1 2,21+0,80 2,03+0,14 1,25+0,23
Cisu 21,24 +1,87 21,06+2,14 19,64+1,11
Cosa 0,31£0,11 0,33+0,08 0,16+0,10
IToAmBeHaChIMEHHBIE JKAPHBIE KHCAOTHI CeMeficTBa w—6:
Cisa 33,62%5,42 33,20£2,59 37,50+1,72
Y1-Ciss 0,41£0,06 0,17+0,09 ** 0,26+0,04
Caos 1,35+0,24 0,91+0,18 * 1,12+0,17
Caou 4,91£0,95 3,79+0,0,97 4,2140,55
IToAnHeHaChIeHHbIE JKHPHbIE KHCAOTbI CEMEHCTBA w—3:
a-Ciss 0,29+0,17 0,26+0,12 0,1940,05
Caos 0,5540,25 0,98+0,27 0,54+0,22
C, . 1,23+0,55 1,95+0,80 1,00£0,30
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2. Pocm codepacanus noAUHEHACOILEHHDIX HCUPHBIX KUCAOM
(w=6 u w-3) y Myscuun npu ycurenuu 3a604€8aHUS YKA3bIBAEM
Ha ycyzybaerue 0OKCUOAMUBHO20 CHIPECCA U CUCHEMHO20 BOCHAAE-
HUSL 8 Op2aHU3Me.

3. Pocm codepacanus noAuHEHACOILEHHDIX HUPHBIX KUCAOM
cemelicmsa w—6 Ha PoHe HeUIMEHHDIX YPOBHel KucAom cemeli-
cmea w-3 y meHuun npu ocroxHenuu BB, eepoamno, ceasan ¢
unmencuduiayueii 06pasosanus meduanmopos nposoCnasUmers-
Ho20 pada.

4. Io cpasnenuio ¢ pabomnuxamu eubpoonactuvix npodeccut,
He UMeWUX NAMoA0UHeCKUX HapyuwieHuil, y myswcuun ¢ BB ycma-
HOBAEHYL BbICOKIUE YPOBHU HePBOHOT 1 J0K03d2eKCAeH0B0, Y ieH-
WUH — HepBOHOB0LL U NabMumoseunosoi Kucsom. Xapaxmep
UBMEHEHUTL UX KOHYEHMPAYUOHHBLX YPOBHEl ompacaem 2AyOuny
Hapywenuti peaxyuii sHep2000mend, CUHME3A NPo- U NPOMUB0BOC-
NAaAUmeAbHbLX MedUamopos.
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XapaxrepucTHKa pyHKIIMOHAABHOIO COCTOSIHHS IEHTPAAbHOM HEPBHOI CHCTEMbI Y PAGOTHHKOB
00yBHOTr0 MPOM3BOACTBA

®Qepranckuit puaran TamkeHTCKON MEAUIIMHCKO akaseMuH, yA. Suru Typos, 2, r. Qeprana, Y3bekucras, 712000

PaccMaTpuBaOTCS 0COOEHHOCTH MPOM3BOACTBEHHBIX $AaKTOPOB HA OCHOBHBIX PAbOYHX MeCTax 0OYBHOTO NMPOM3BOACTBA.
IpeacTaBAeHBI MaTePHAABI IO PE3yAbTaTaM HU3yYeHHS QYHKIIMOHAABHOTO COCTOSHHMS IIeHTPAABHOH HEPBHO! CHCTEMbI JKeH-
IMH-PaOOTHUKOB 00YBHOTO IIPOM3BOACTBA B AUHAMUKE Pa00Yero AHs. YpOBeHb QYHKIIMOHAABHOTO COCTOSHIS LeHTPAABHON
HepPBHOM CHUCTEMBI OIIPEAEASIAH IIO CKOPOCTH 3PHTEABHOM U CAYXO-MOTOPHOM PeaKIHH, yCTaHABAMBAEMbIX IIPH TOMOIIH YHH-
BEPCAABHOIO XpOHOpedaeKcoMeTpa. BrisiBAeHO, YTO B OpraHusMe pabouux 0OYBHOIO IPOM3BOACTBA HAOAIOAAETCS paHHee
PasBUTHE TOPMOBHbIX [IPOLIECCOB B LIEHTPAABHO HEPBHOM CHCTEME, BRIPXKAIOIIHECs B YBEAMUEHHUH KOAHYECTBA OMHOOK IpU
BBIIOAHEHHH 33AAHHUI 110 KOPPeKTypHbIM TabAuraM. HanboAee BbIpakeHHbIE CABUIU CAYXO-MOTOPHOM PEaKIMi OTMEYAIOTCS
B IpOo$eCCHOHAABHBIX IPYIINAX, TAC 3aPEeTUCTPUPOBAHbI OOAee BHICOKME YPOBHH IIyMa Ha pabounx mecrax. Koppeasijuos-
HBIi AHAAU3 [IOKA3aA TECHYIO LIPSMYIO CBSI3b MEXAY POCTOM AOIYII€HHbIX OIMMOOK Ha BHUMAHHUE ¥ CHIDKEHHEM IIPOH3BOACTBA
TPOAYKIJHH. YBeAMYeHHe BpeMeHH, 3aTPauyuBaeMoro Ha BBITOAHEHHE 3aAaHMS, YKa3bIBaeT Ha BOSHUKHOBEHHE M POCT IIPOU3-
BOACTBEHHOTO YTOMACHHA.
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The features of production factors established at the main workplaces of shoe production are considered. The materials on
the results of the study of the functional state of the central nervous system of women workers of shoe production in the
dynamics of the working day are presented. The level of functional state of the central nervous system was determined by the
speed of visual and auditory-motor reactions, installed using the universal device chronoreflexometer. It was revealed that in
the body of workers of shoe production there is an early development of inhibitory processes in the central nervous system,
which is expressed in an increase in the number of errors when performing tasks on proofreading tables. It was found that
the most pronounced shifts in auditory-motor responses were observed in professional groups, where higher levels of noise
were registered in the workplace. The correlation analysis showed a close direct relationship between the growth of mistakes
made in the market and the decrease in production. An increase in the time spent on the task indicates the occurrence and
growth of production fatigue.
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Bpepenne. O6yBHAS IPOMBINIAGHHOCTD SBASETCS OAHOM
U3 KPYIHEHIINX OTpacAel Aerkoi mpombimaeHHocTr. CoBpe-
MeHHasi 00yBHAs OTPACAb, XapaKTEPHU3YIOMIASICS AOCTATOYHO
BBICOKMM YPOBHEM BHEADEHHUS HOBBIX TEXHOAOTHM, TEMIIOM
BBIIIOAHEHHS TEXHOAOTHYECKHX IPOLJeCCOB, 00YCAOBAMBAIOIIIX
HaMpsDKeHHOCTb QYHKIUH IIeHTPAaAbHON HEePBHOM CHCTEMBI
[1,2]. Panee nccaepoBaTeAsMH GBIAO YCTAHOBAGHO, 4TO COYe-
TaHHOE BO3AEHCTBHE QH3NIECKOTO TPYAA H IPOM3BOACTBEHHBIX
¢$aKTOpOB BBI3BIBAET 3HAUMTEAbDHOE HAMpsKeHHe QYHKIHIM
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L|eHTPAABHON HEPBHOI CHCTEMBI Y PAGOTHUKOB Pa3AMYHBIX
npodeccuit 06yBHOTO mpoussoAcTBa [3,4]. Marepuaant mo
M3Y4EeHUIO COCTOSIHUS 3A0POBbs PAGOTHUKOB 06YBHOTO MpO-
M3BOACTBA [10KA3aAH BBICOKMI POCT 3260A€BaeMOCTH, 06YCAOB-
AGHHO ICHXO3MOLUOHAABHBIM HATPSDKEHHEM, BO3HUKAIOIAM
Y pabOTHHKOB-O0YBIMKOB [IPH BBIITOAHEHNH OCHOBHBIX QYHK-
L{MOHAABHBIX 0653aHHOCTe! B TedeHHe 8-4aCOBOro paboyero
AHs [S-7]. AAst oueHKu mokasareAeit GyHKIMOHAABHOTO CO-
CTOSHMS LIeHTPAAbHO HEPBHOI CHCTeMbI HCTIOAB3YIOTCS Pas-
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AMYHbBIE CIIELJUAABHO PaspabOTaHHbIE METOADI, BKAIOYAIOLHeE
HCCA@AOBAHHUE YCTOMYMBOCTY QYHKITMI BHUMAHUS M Pa3BUTHA
yTomaenus [8,9].

LeAb uccaepoBaHMA — H3y4eHHe N3MEHEeHHH TOKa3aTeAeH
QYHKIIMOHAABHOIO COCTOSIHHSA IIeHTPAAbHOM HEPBHOM CHCTe-
MBI ITyTeM OIIPEAEAEHHsI CKOPOCTH 3PUTEABHO- U CAYXOMOTOP-
HbIX PeaKIUH, yCTOMYMBOCTH PYHKIIMM BHUMAHUS, IIPOMCXOAS-
IIUX B AUHAMHKE Pab0vero AHs.

DyHKIMOHAAPHOE COCTOSHHUE I[eHTPAAbHOM HepPBHOM CH-
CTeMBbI KCCAEAOBAHO ¥ 41 pabouero ()KeHIIII/IHbI) B KXXAOH Ipo-
peccroHaAbHOM Ipynme (IS)aI'OTOBI/IAbIIII/II_I, IIBeM, TOATOTOBHAD-
100500971 c6op1u1/1u) B Bospacre 30-40 aeT co craxem pa60TbI oT
10 po 15 aeT. B easax usyyenus nokasaresedl QyHKI[OHAAD-
HOT'O COCTOSIHUSI HEPBHOM CHCTEMBI B AUHAMEKE Pa00Yero AHs
HCCAEAOBAHUS IIPOBOAMAUCD IIEPeA HAYaAOM PaboThl (CI)I/IKCI/I—
poBaAuch pOHOBbIE XapaKTePHCTUKH ITOKa3aTeAeil yHKIIHO-
HAABHOTO COCTOSIHYA IIeHTPaAbHOM HEPBHOH CHICTeMbl), nepep
00eAeHHBIM IIEPEPHIBOM, 3aTeM B KOHIIe CMEHbI. YYHThIBAS
JKAPKUI KAUMAT B Y30eKHCTaHe, AASL OIPEACACHHS CTEIleHH
BAMSAHHS TeMIIepaTypbl BHEIIHeH CPeAbl HA MUKPOKAMMAT B
IleXax, KOTOpas CIOCOOCTBYeT U3MEHEHUSIM TePMOPEryASILIUH
B OpraHU3Me PabOTAOIINX, HCCAEAOBAHHS IIPOBOAMAKCH B Be-
CeHHNE 1 AeTHHE IIePUOADI TOAQ.

OmnpeaereHne CKOPOCTH 3PUTEABHO- M CAYXO-MOTOPHOH
Ppeaxijuii BBITOAHSIAOCH Ha YHUBEPCAABHOM XpOHOpedAaeKcoMe-
Tpe. [IpuMeHAAACh IMPOKO MCIIOAb3yeMast MeTOAMKA U3YdeHHs
YCAOBHO-ABHTaTeAbHOM peakipuu MBanosa — CmMoaeHcKkoro ¢
IpeABAPUTEABHOM CAOBECHOM MHCTpYKIuell. Perucrpuposa-
AaCh CKOPOCTb IPOCTOM U IOCAGAOBATEABHOH 3PUTEABHO- H
CAYXO-MOTOPHOH PeaKIjHii, B Ka4eCTBe CUTHAAAQ MCIIOAb30Ba-
AVICh KPACHBII 1 GeABIil CBET, TUXHUII i TPOMKUI 3BYK; Audde-
PEHLMPOBKA K PasAPKHTEAI0 BBIPAOaTHIBAAACH LIyTEM IIPEA-
YIPEXAECHUSI He OTBEYaTh HAXKATHeM KHOIKH Ha OeABIil CBeT
U TPOMKHIT 3BYK. FlccAepAOBaHIA IPOBOAMAKCE IIO CAGAYIOIeH
cxeMe: AaBaAOCh 10—12 mOAOKUTEABHBIX CUTHAAOB, S — CAOX-
HbIX, S — AupPepennuposaHHbIX. CKOPOCTh peaKiiuu (Bpe—
M5 C MOMEHTA ITOAQYH YCAOBHOTO Pa3APKHTEAS AO OTBETa Ha
HEro Ha)aTHeM KHOIIKH) OTMEeUAaAOCh B COTBIX AOASX CeKYHABI
(MAC) , IPX 3TOM YYHMTBIBAAACh KAK IIPAaBUABHOCTb OTBETa Ha
AuPepeHIpOBAHHbIN CUTHAA, TAK U CKOPOCTb OTBETHBIX
3PUTEABHO- M CAYXO-MOTOPHOM peakIui Ha MOAOXKUTEAbHBIH
Pa3APXKUTEAD, CAEAYIOIIMI HocAe AU PepeHIPOBKU.

B measix usydeHns QpyHKIMNM BHUMAHUS OBIAU HCIIOAB-
30BaHBl KOPpPeKTypHble IpoObL. IIpuMeHsANC TabAULBI C
YPeryAHpOBaHHBIM TeKCTOM. MCIBITYyeMOMy IpeAAaraAoch
BBIYEPKUBATh OIPEAEACHHYIO OYKBY, IIPU 9TOM YYUTHIBAAOCH
BpeMs BHITIOAHEHHS 3aAaHMUS, KOAUYECTBO AOMYIIE€HHbIX OIIM-
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60K, mo ¢popmyae I. Yunmnaa paccuutsiBasach PpakTHiecKas
IPOU3BOAHTEABHOCTb.

Pe3yAbTaThl HCCAGAOBAHUI IOABEPTHYTHI CTATHCTHIECKOH
06paboTke C BhIYMCAEHHEM CpeAHeit apudmernueckoit (M),
omu6ku cpeaneit apudmermaeckoit (m) (Iuran E.H., 1972).
OneHka AOCTOBEpHOCTHU CPABHHBAEMbIX BEAUYUH BEAACD C BBI-
YHCACHHEM KOdQUIIeHTa t, oIpeaeAeHHe IPOIIeHTa AOCTO-
BEPHOCTH IIPOBOAKAOCH 110 TaOautie CrblopeHTa. Maremariye-
CKHMIT aHAAM3 IIPOU3BeAEH 110 mporpamme «Microsoft Excel».

ITpoBeaeHHbIe HayYHbIE HCCAEAOBAHMSA CPEAH PA3AMYHBIX
IpO¢eCCHOHAABHBIX IPYIIII JKEHIIUH 06YBHOTO IIPOM3BOACTBA
TIOKA3aAN PE3YABTAThl, KOTOPbIE CYIIeCTBEHHO OTAMYAAHCH IO
TIIOKA3aTeAsIM B BeCeHHHUE U AeTHHE IIEPUOADI FOAA B IIPEACTAB-
AEHHBIX HIDKe Tabaunax 1-4.

B rabaurie 1 mpeAcTaBACHBI MaTepUAABL, IOAYYEHHBIE [IPU
06CAEAOBAHUM 3aTOTOBHMABIIMI]. 113 TaOAUIBI BUAHO, YTO B
BeCeHHHUI Ieprop GpOHOBas A0 pabodast CKOPOCTb HPOCTOH
3PUTEABHO-MOTOPHOM peakijuu cooTBeTcrBoBasa 307,1+0,12
MC, B TedeHHe pabodero AHsS BpeMs peakliU BO3PACTaAO AO
328,5+0,15 mc (p<0,001), 4TO yKa3bIBaeT Ha CHUKeHHe CKO-
POCTH IIPOCTOM 3PUTEABHO-MOTOPHOM peakiuu. B aeTHuit
IIepHOA HAOAIOAEHHUIT XapaKTep U3MeHeHHI [I0Ka3aTeAel! po-
CTOM 3PUTEABHO-MOTOPHOMN peakLuy ObIA aHAAOTHUYEH AAH-
HBIM BeCEHHETO [IePHOAA HAOAIOAEHHUIT, OAHAKO BHIPAKEHHOCTD
CABHTOB ObIAa O0Aee 3HauMTeABHOM. EcAn mpu onTumMasbHOR
BeCeHHell TeMIlepaType BO3AyXa pabodux MeCT BpeMs Ipo-
CTOH 3pUTeAbHO-MOTOPHOM peakIMK BO3PACTAAO B CpPeAHEM
Ha 6,8%, TO IpY MOBBIIIEHHBIX TEMIIEPATYPAX CHIDKEHHe CKO-
POCTH peakIluu COOTBeTCTBOBAAO 35,7% (c 248,1£0,12 po
336,8+0,11 mc).

MarepHaAbl HCCAGAOBAHUIA IIOKA3AAH, YTO BpeMs 3PUTEAD-
HO-MOTOPHOH peaKIJu1 Ha IOAOXKHUTEABHBIN CUTHAA, TIOCACAO-
BaBIINIL 32 AUPPeEPeHITMPOBAHHBIM CHIHAAOM (CAOXKHAS UAM
TOCA€AOBaTEeAbHAs 3PHTEAbHO-MOTOPHAS PEaKIHs) YBeAUIHU-
BaAOCh B BeCEHHUI IIepHoA B Hadaae paboTst Ha 18,9 Mc, k
KoHIly — Ha 8,3 Mc, B AeTHuI nepuop — Ha 113,9 u 149,3
MC COOTBeTCTBeHHO. IloAydeHHbBIe pe3yAbTAThI YKA3bIBAIOT Ha
PasBUTHE II0CAEAOBATEABHOTO TOPMOXKEHHS, 00YCAOBAEHHOTO
IPOU3BOACTBEHHBIM YTOMACHHEM.

Kpowme Toro, or Haaaa paboTsl K KOHIy pabodeil CMeHbI
OTMEYaAOCh YBEAMYEHHEe KOANYECTBA OMMOOHBIX PeaKIHil Ha
A depeHITPOBAHHBIM PAa3APAKUTEAD: B BeCEHHHH IEPUOA —
¢ 0,09£0,02 po 0,43+0,03; B AeTHmit mepuop — ¢ 0,03+0,01
A0 0,46£0,03.

Caep0BaTeABHO, YCAOBHS TPYAQ M XapaKTepP TPYAOBOTO IIPO-
I1ecca 3aTOTOBHABIHIY BBI3BIBAIOT OIPeAeACHHbIE U3MEeHeH s
B COCTOSIHHM IIeHTPAABHOM HEepBHOM CHCTEMBI, KOTOpBIE IIPO-

Tab6auna 1 / Table 1

H3meHeHne noKasareeil 3pUTEAbHO-MOTOPHOM PEaKIMH y 3arOTOBHABINNI, B BECEHHHI H AeTHHI IIEPHOABI HabAroAe-

HHIM, MC

Changes in indicators of visual-motor reaction in women in the spring and summer observation periods, ms

ITokasareas 3puresbHO- | B Hawase paGorsr | Ilepea o6esennbiv mepeppiBoM | B xonme pa6orsi AocToBepHOCTD
MOTOPHOM peaKuun n | Mtm n | Mim n | M+tm P
Becennnii mepuop
ITpocras 400 | 307,1+0,12 | 400 322,5+0,14 400 | 328,5+0,15 0,001
CaoxHas 200 | 326,0+0,11 | 200 369,7£0,18 200 | 427,1+0,13 0,001
Oumbru (yucao) 200 0,09+0,02 200 0,22+0,02 200 0,43£0,03 0,001
AeTHnii mepnop
ITpocras 400 | 248,1+0,12 | 400 289,6£0,13 400 | 336,8+0,11 0,001
CaoxHas 200 | 362,2+0,13 | 200 376,2+0,11 200 | 486,1+0,11 0,001
Omm6xu (1ucao) 200 0,03£0,01 200 0,24+0,03 200 0,46+0,03 0,001
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SIBASIIOTCSI B YAAUHEHHH BpeMeHH, B CHIDKEHUH CKOPOCTH IPO-
CTO¥1 3pHTEABHO-MOTOPHOM PeaKIiiH, YTO YKa3bIBAeT Ha Pa3BU-
THe TOPMO3HBIX IIPOLIECCOB B IIeHTPAAbHOM HEPBHOM CHCTeMe.

OTMeueHO, UTO B AETHHI IEPHOA FOAQ BHIPAXKEHHOCTD
CABHT'OB YBEAMYMBAETCS, YTO, BEPOSTHO, CBI3AHO C GOoAee BbI-
PKEHHBIM IPOSIBAEHUEM HPOM3BOACTBEHHOTO YTOMAEHUS B
COYETAHUH C ITOBBINIEHHON TEMIIEPATyPOil BO3AYXA.

B TabAnme 2 npeaCTaBACHbI AHAAOTHYHbIE PE3YABTATHI H3-
YUeHHS 3pUTEAbHO-MOTOPHOH PeaKijuy y IIBeil B BeCEHHUE U
AeTHHe IIePHOABI HabAroAeHHiL. B aTol mpodeccuoHaAbHOM
TpyIIIe XapaKTep U3MeHeHU 3pUTeAbHO-MOTOPHOM PeaKIiu
B AUHAMUKe pabodero AHs OBIA CXOXKHM C 3aTOTOBUABIIULA-
Mu. B Hasase paboThl BpeMs POCTOM 3pUTEABHO-MOTOPHOM
peaxiun 651A0 B cpeaHeM paBHO 278,9£0,12 Mc, k 0bepeHHO-
My IepepbIBy OHO YBEAMUMBAAOCH A0 285,9+0,9 Mc, a K KOHITY
cMeHBl — A0 293,0+0,2 Mc, To ecTh Ha 5% Bble GOHOBBIX II0-
KazaTeAell. B AeTHHIT TeprOA HaOAIOACHHIT B AMHAMUKE PabOTHI,
BpeMs peakIuH YBeAUYMBAAOCh Ha 14,2%. Bpemsa mocaeposa-
TEABHO! 3PUTEAbHO-MOTOPHOM peaKljui B AMHAMHKE CMEHbI
TAKoKe BO3PACTAAO B BECEHHHM IepHop Ha 5,5%, B AeTHHI —
Ha 8,5%. Kpome TOro, 0T™Me4aA0Ch BO3pacTaHue OMHUOOYHBIX
peaxiuii Ha AU PepeHITUPOBAHHDII PABAPAKUTEAD B BeCEHHUI
nepuop Ha 45%, B aeTHui — Ha 58%.

B AaHHOM cAydae pabodne MecTa HCCAEAYEeMbIX Ipodec-
CHOHAABHBIX I'PYIIII TOATOTOBHABIIUL, M COOPIIUI] OBIAM pac-
MIOAOKEHbI B OAHOM IIPOU3BOACTBEHHOM IIOMeEIeHUH, TI03TOMY
PabOTHHKY, HMeIOIINe HACHTUYHbIE PabOYne IIPHEMBI C OAH-
HaKOBOI $OPMOI OpraHM3aLUU pabovero Mecra, eAMHBIMU
YCAOBHSIM TPYAQ OBIAM OOBEANHEHBI B OAHY TPYIIILY.

B Tabautie 3 mpeACTaBACHBI Pe3YABTATHL 00CACAOBAHUS 3PH-
TEeABHO-MOTOPHO¥ PEaKIiH ¥ IIOATOTOBHABIIHL] i COOPIIHILL.

CaepoBaTeAbHO, XapaKTep TPYAOBBIX IIPOIIECCOB 3ar0TO-
BUABIIHUI], IIBEH, TOATOTOBUABIIUI} U COOPIJHKOB 0OYBHOIO
IIPOM3BOACTBA, TPEOYIOIUX OT PabOTAIOMKUX HALPSDKEH e
3peHHs ¥ BHUMAHNS, BBI3BIBACT Y PAOOTHHII-KEHINH 3HAUH-
TeAbHOE YTOMAEHHE, KOTOpOe IIPOSBASeTCS B Pa3sBUTUM IIpe-
00AAAAHIST TOPMO3HBIX IIPOIIECCOB B [IEHTPAABHOM HePBHOM
CHCTeMe U yBeAMYeHHs OmHOO0K Ha AMQQepeHInpoBKy, IpH-
deM IPHU MOBbIMIEHHBIX TEMIIEPATYPAX BO3AYXa Ha pabOUnX Me-
CTax B ACTHHIA [IePHUOA HAOAIOACHUIT M3MeHeHN e ITOKa3aTeAest
6oAee BHIPAKEHO.

Y4uTBIBaSL, UTO OAHMM U3 BEAYIUX HeOAArOIPHATHBIX IPO-
H3BOACTBEHHBIX pAKTOPOB OOYBHOTO IPOU3BOACTBA SIBASIETCSE
IIYM, B AMHAMKKe Pab0yuero AHs M3yueHbI IIOKA3ATEAH CAYXO-
MOTODHOM PeaKI[uy XeHIH OCHOBHBIX IIPOdeCCHOHAABHBIX
rpynm. B ocHOBHBIX Ilexax IpOM3BOACTBA OTMEYAAOCH 3HA-
YUTEAbHOE TIpeBbIlIeHHe IIPOU3BOACTBEHHOTO IIyMa, B 4acT-
HOCTH: B cOOpouHOM 1jexy Ha 58,5%, packportHom — 43,1%,
mBeAHOM — 29,5%, moproToBUTeABHOM — 56,4%. Hamnboaee
BBICOKHE YPOBHH IITyMa HAOAIOAQAMCD B COOPOYHOM H IIOATOTO-
BUABHOM IjeXaX Ha PabOYMX MeCTaX ¥ aBTOMATHYECKHIX MAIIHH
A0 92 AbA. B mBeiiHOM IleXy pH IUTbe M IIPECCOBKEe OCHOB-
HBIX AeTaA€#t 00yBH YPOBHH LIyMa HE3HAYHTEABHO [IPEBbIIAAK
HOPMATHBHbIe 3HaueHMs i AocTurasu 82 ABA. Taxum o6pasom,
0 YPOBHIO ITyMa KAACC YCAOBHM TPYAQ IIOATOTOBUABIIUI 1
cOOpIINIL] OLIEHUBAETCS KaK «BPEAHBIN>» 3 KAacc, 2 CTelleHH
(3.2).Y ocTaAbHBIX IPOeCCHOHAABHDIX IPYIII KAACC YCAOBHIL
TPYAQ 10 YPOBHIO IITyMa OIIeHMBAeTCs KaK «BPeAHBIH>» 3 KAacc,
1 crenenn (3.1) ¢ y4eTOM HE3HAIUTEABHOTO €TO NPEBbIIIEHUS
TI0 CPaBHEHHMIO C HOPMATUBHBIMU BEAMYHHAMHU.

Pe3yAbTaThl HCCAGAOBAHUI MOKA3aAM, YTO BO BCEX IIPO-
(ecCcHOHAABHBIX IPYIIIAX OT HAYAAA K KOHIJy CMEHbI HAOAKO-

Tabauma 2 / Table 2

H3sMenenne nmokaszaTeAeii 3pHTEABHO-MOTOPHOMH PeaKIMH y MBefl B BeCEHHUI M ACTHHII IePHOAbI HAOAIOASHHIA, MC
Changes in indicators of visual-motor reaction in seamstresses in the spring and summer observation periods, ms

IToxasareap 3puTeAb- | B Hawase paGorsr ITepea 0GeAeHHBIM ITepePHIBOM B xonne pa6orsr | AocTOBepHOCTD
HO-MOTOPHO¥ peaKiuu n | Mitm n | Mim n | M+tm P
Becennnii mepnoa
IIpocras 400 | 278,9+0,12 | 400 285,9+0,13 400 | 293,0+0,12 0,001
CaoxHast 200 321,940,1 200 327,8+0,2 200 339,8+0,2 0,001
Omubxu (1mcao) 200 0,11+0,02 200 0,26+0,03 200 0,38+0,03 0,001
AeTHni1 mepnoa,
Ipocras 400 259,1+£0,9 400 288,8+0,12 400 | 295,9+0,07 0,001
CaoxHas 200 348,0+0,1 200 367,1£0,06 200 377,910,1 0,001
Ommbku (dncao) 200 0,19+0,02 200 0,22+0,02 200 0,47+0,03 0,001
Tabauma 3 / Table 3

H3meHeHne noKa3aTeAeil 3pUTEAbBHO-MOTOPHOM PeaKI[HH Y MOAOTOBHABINMI H COOPIINI B BEeCEHHUHA M ACTHHUI HepH-

OABI HaOAXOAEHHIT, MC

Changes in indicators of visual-motor reaction in preppers and pickers in the spring and summer observation periods, ms

IToxa3saTeAb 3pHTEABHO- B Hayase paborsr ITepep 06eAeHHBIM IEPEPHIBOM B koH1e paborel | AocTOBepHOCTH
MOTOPHO peaKuuu n | Mztm n | Mztm n | Mim P
Becennnii mepuop
IIpocTas 400 | 325,8+£0,16 | 400 337,5+0,14 400 | 345,60,15 0,001
CaoxHas 200 | 339,8£0,27 | 200 369,6+0,17 200 | 448,9+0,21 0,001
Omrubxu (Yncao) 200 0,07+0,01 200 0,23%0,03 200 0,51+0,03 0,001
AerHui mepuop
ITpocTas 400 | 296,1+0,13 | 400 320,3+0,12 400 | 331,840,28 0,001
CaoxHas 200 | 347,8£0,27 | 200 336,8+0,17 200 | 430,6+0,31 0,001
Omubxu (1ucao) 200 0,07+0,01 200 0,31£0,03 200 0,55%0,03 0,001
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Tabaumna 4 / Table 4

H3meHeHnne noKasaTeAeil KOPPeKTyPHOH MPo6sI y paboTa0IMNX 00YBHOTO NPON3BOACTBA B BECEHHHI M ACTHHI epH-

OADbI HaOAOACHHI

Changes in proofreading indicators for workers in the shoe industry in the spring and summer observation periods

ITokasareAb KOPPEKTYPHOIT B Hauaae paborsi | Ilepep o6epennbiM nepeppiBom | B konne paGorsr | AocroBepHOCTD
npo6sI n | Mtm n Mim n | Mtm P
Becennnit mepnoa

Bpemst BRIIOAHEHHS 3aAQHHS, C 75 62,3£1,2 75 65,1£1,1 75 69,1£1,3 0,001

KoanuecTBo BhIYepKHYTHIX 3HAKOB 75 55,4£1,7 75 53,6+1,6 75 52,5+0,7 -

Koaunuectso ommbox 75 1,1£0,1 75 1,6£0,2 75 2,0+0,1 0,001

Daxriueckast IPOU3BOAUTEABHOCTD | 75 430+1,6 75 428+1,1 75 421£2,1 0,01

AeTHnii mepnop

BpeMsi BHIIIOAHEHUS 3aAQHHS, C 75 68,8109 | 75 69,5£0,5 75 71,8+1,0 0,05

KoAnyecTBo BEIYEPKHYTHIX 3HAKOB 75 51,9+1,5 75 53,9+1,1 75 54,6%1,1 -

KoanuectBo omubox 75 1,1£0,03 75 1,6£0,1 75 2,6%0,1 0,001

DaxrHyecKas IPOM3BOAUTEABHOCTD | 7§ 433+1,6 75 427+1,3 75 406+1,1 0,01

AQeTCsl yBeAHYeHHe BpeMeHHU KaK IIPOCTOH, TaK M CAOXKHOH
CAyX0-MOTOpHOI1 peakuuu. Ecau B Hagaae paboTsl Bpems mpo-
CTOM CAYXO-MOTOpHasI peakius koaebaroch ot 237 a0 277 Mc
B CPeAHEM, TO K 00eACHHOMY IlepephIBY OHO BO3PACTAAO AO
241-287 Mc, a K koHIy paboTst — A0 245-291 Mc, To ecTp
CKOPOCTb IPOCTOH CAYXO-MOTOPHOMN peaKLUH B AUHAMHKE
paborsr poctoepHo (p<0,001) ymeHbImasach BO BCex Mpo-
¢deccrnoHaAbHBIX rpynmax. [IpuMedaTeAbHO, YTO ecAM Y IIBeeB
Y TIOATOTOBHABIIUI] BpeMs IIPOCTOH CAYXO-MOTOPHOM PeaKIUH
YBEAMYUBAAOCH K KOHIJy paboTsl Ha 3 u 4,8% cOOTBeTCTBEeH-
HO, TO Y 3aTOTOBHABIIUI] 3TOT IOKa3aTeAb BO3pPacTaA Ha 6%.
B03MOXHO, 9TO CBS3aHO C IIPUCYTCTBUEM HA PaOOYHX MECTax
3arOTOBUABIIUI] BHICOKOTO YPOBHS LIyMa (Ao 104 AB) , U, KaK
CAEACTBUE, IPOSIBACHUS PeaKIUi OPraHU3Ma B BUAE IIPeobAa-
AQHUS TOPMO>KEHHS Ha 3BYKOBOH Pa3APasKUTEAD, TO €CTb, KaK
IPU3HAK IPOU3BOACTBEHHOTO YTOMACHUS.

Kpome Toro, B AuHaMuKe paboTsl y Bcex 06CAEAOBAHHbIX
IpOo¢eCCHOHAABHBIX TPYIII CHUXKAAACh CKOPOCTh CAOXKHOM
CAYXO-MOTOPHOM PeaKIiU 1 BO3PACTAAO KOAMYECTBO OUIUOOK
Ha AUQ$epeHIPOBOYHBIH Pa3APAXKUTEAD, UTO SBASIAOCH IIPO-
sIBACHHEM Pa3BUBAIOIErOCs OCAEAOBATEABHOTO TOPMOKEHH
U yXYALIeHHS AN depeHIIMPOBKH.

IprMedaTeAbHO, YTO B AETHHIL IEPUOA HADAIOACHHI yoKe
QOHOBBIE AOpabOYMe [TOKA3aTeAN BpeMEHH KaK IPOCTOM, TaK
U CAOXKHOU CAYXO-MOTODHOI PeaKijuyl OBIAM HIDKE, YeM B Be-
CEHHHI IIEPUOA, YTO MO-BUAMMOMY, CBA3aHO C BBICOKMMH KaK
HAPY>KHBIMH, TaK M BHYTPHUIIEXOBBIMH ITOKA3aTeASIMH TeMIIe-
PaTypbl BO3AYXQ, OKa3bIBAIONIUMHY BAUSHHE Ha yBEAHYEHHE
MOABIDKHOCTH HEPBHBIX IIPOIIECCOB B IIEHTPAABHON HEPBHOMH
cucreMe. B AvHamuxe paboThI BpeMs IPOCTOM CAyXO-MOTOP-
HOI1 peaKuuii BO3PACTaAO Y 3aroToBHABIIML ¢ 196,3 a0 290,9
Mc, y mBeeB — ¢ 209,5 40 240,6 Mc, Yy TOATOTOBUABIIUL 1
cbopmury, — c 246,8 a0 282,7 mc. Ilpuuem, ecan, y msees,
MOATOTOBUABIIHI] X COOPIIVL] H3MEHEHNe [I0KA3aTeAs IPOCTOM
CAYXO-MOTOPHOM peaKkIuu cocTaBAsieT 14%, TO y 3aroTOBHAB-
L — 48%, YTO MOXHO CBS3aTh C BO3AECTBHEM boAee BbI-
COKOTO YPOBHSI ITyMa.

Boaee BoIpakeHHBIE CABUTH KOHCTATHPOBAHbI U IIO ITOKA3a-
TEASIM CAOXKHOM CAYXO-MOTOPHOH peaKIiUH. Y 3aTOTOBUABIIHI]
B AUHAMIKe PaboTbI [IPY IOBBIMIEHHbIX TEMIIEPATYPaX BO3AYXA
BpeMs peakuuu Bospactaro ¢ 307,2 po 438,1 mc (ma 42%), y
mBert — ¢ 320,3 a0 347,4 mc (Ha 8,4%), Y MOATOTOBHABIIHI]
u c6opmun — ¢ 310,8 A0 397,2 mc (na 27%). Kpome Toro, Bo
BCeX IPO¢eCCHOHAABHBIX I'PYIIIAX BO3PACTAAO KOAUYECTBO
omub0ox Ha A pepeHIpOBaHHbL pasppaxureas. Ecan B Ha-

4aAe pabodero AHs ITOT [OKA3aTeAb B PA3AMYHBIX IPOPeCCHO-
HAABHBIX IpyIax ObiA paseH 0,08, k 06epeHHOMY IepephIBy —
0,35-0,36, To x KoHILy cMeHbl — 0,53-0,54, uTO yKa3bIBaeT Ha
CHIDKEHHe BHIMAHHSL.

IToAyueHHbIe AQHHDIE IIOATBEPKAAIOTCS PE3YABTATAMU Te-
CTHPOBaHUS PAGOTAIOWUX IO KOPPEKTYPHOI mpobe (yauTsi-
Basi OAHOHAIIPABAEHHOCTb M3MEHEHHI 3PUTEABHO-MOTOPHOM
PeaKLHU U CAyXO-MOTOPHOH PeaKLHH y KeHIIUH OCHOBHBIX
po¢eCCHOHAABHBIX IPYIII, AAHHbIE II0 KOPPEKTYPHOIL pobe
IIPeACTABACHDI B CPEAHEM II0 BCeM 0OCAeAOBAHHBIM, Oe3 pas-
6MBKY Ha IPOQeCcCHOHAAbHBIE IPYTIIIBL). Pe3yAbTaTsl HCCACAO-
BaHUI [IPEACTABAEHbI B TAOAULE 4.

IToxasaHo, 4TO B BeCEHHMUI ITEPHOA BPeMsI BBIIIOAHEHHS 3a-
AQHUSL [I0 KOPPEKTYPHOMY TECTY AOCTOBEPHO YBEAUYHBAAOCH
oT 62,3 A0 69,1 ¢, mpu 3TOM B Havare PabOTHI OBIAO CAEAAHO
B cpepeM 1,1+0,1 omuboK, kK 06epAeHHOMY HepephIBy —
1,6+0,2, a k xoHuy paborsr — 2+0,1. YBeAnueHne KoAndecTBa
OIHOOK COMPOBOXAAAOCH CHIDKEHHEM (PaKTHYeCKOH Ipous-
BOAHTEABHOCTH, PACCIUTAHHOM 10 GOpMyAe YHIIIIAA: €CAU B
HavaAe paboThl OHa ObiAa paBHa 430£1,7 YCAOBHBIX epUHHII,
TO B KOHIe CHIDKaAach A0 421£2,1 (p<0,01). Koauuecrso
BBIYEPKHYTHIX 3HAKOB B AMHAMHKE CMEHBI AOCTOBEPHO He
MEHSAOCh. YBeAnYeHHe AOMYIIEHHbIX OMNOOK M CHIDKeHHe
(akTHIeCKO IPOU3BOAMTEAPHOCTH MOXHO PAaCLeHHTDh KaK
yXyAllleHHe KauecTBa pabOThHl H yMeHblIeHHe YPOBHs pabo-
TOCIIOCOOHOCTH, COMyTCTBYIOIIHE Pa3BUBAIOLIEMY [IPOU3BOA-
CTBEHHOMY yTOMA€EHHIO.

O6pamaer Ha cebst BHUMAHUE TO, YTO AETOM AO PabOThI
Ha BBIIIOAHEHHE IPOODI 3aTPAYNBAAOCH OOABIIE BpeMeHH, YeM
BecHo¥. KpoMe TOro, k KOHIfy pabOTHI AOITYCKAAOCH OOAbIIIee
9HICAO OIIMOOK U 6OAee 3HAYMTEABHO CHIDKAAACH PaKTHIeCKas]
IIPOU3BOAUTEABHOCTD, T. €. B ACTHHIT [IEPHOA Ka4eCTBO paboThI
OBIAO XYALIMM, YeM BECHOMH, a ypOBeHb PabOTOCIOCOOHOCTH
HIDKe, YTO CBUAETEABCTBYET O 60Aee BBIPKEHHOM IPOU3BOA-
CTBEHHOM YTOMAEHHH.

IToAydeHHbIe pe3yABTATHI [IO3BOAMAH Pa3paboTaTh KOpPpeK-
THPYIOLjIe MePONPHATHS, HAIIPaBACHHbIE HA ONTHMHU3ALIHIO
PeXHMa TPYAA U OTABIXA PAOOTHHLI, PALIHOHAABHOE pa3Mellje-
HHe [yMSIIUX MAIINH, BHeAPeHHe 3QPeKTUBHBIX Mep II0 IPeA-
YIIPeXACHHUIO IPOH3BOACTBEHHON YTOMASIEMOCTH.

BriBoabI:

1. Yerosus mpyda u xapaxmep mpydosvix npoyeccos svi3vi-
saem y paomuuy, npeobAAdaHIUE MOPMOIHBIX NPOYECCOB 8 YeH-
MPAAbHOU HepBHOTE CUCHEME, HOCAD0BAMEABHOZ0 MOPMONCEHUS
u yseausenue owubok Ha duPepeHyUposKy, nputem npu nosbi-
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Kparkue coobuerns

WEHHbIX MeMnepamypax 8030yXa Ha pabouux mecmax usmere-
HUs nokasameaeil NPocmot U CAOHHOU 3PUMEAbHO-MOMOPHOT
peaxyuu 6oree sbipatcersl.

2. B dunamuxe pabouezo 0Hs 6bIS8AEHO pa3sUmMue MOpMO3-
HbIX 1POYECCOB 110 NOKASAINEAIM HPOCHIOL th CAONCHOTE CAYXO0-MO-
mopHoii peakyuu, nputem 0oree 8viparceHHbie COBUU OmMedd-
10MCS 6 MeX nPOPecCUOHANLHBIX 2pYNNaX, 20e 3apezucmpuposarsl
Gosee BvicoKUE YPOBHU wyma Ha pabouux mecmax (3a20mosub-
WjLiLbL) 6 COHEMANUL C BbICOKUMY NOKA3AMEAIMU MeMNepanypbl
okpynaroueii cpedet.

3. Yemanosaeno, wmo 6 meuenue paboueii cmenst y paboma-
HOU4UX HCEHUUH YXYOUWAIMCS NOKA3AMeA, XAPaAKmMepusyoujue
PYHKYUI0 BHUMAHUS: YBEAUMUBAEICS. KOAUHECINGO D0NYUjeHHbIX
0UUO0K, CHUNKAEMCS GAKMUHECKAs NPOU3BoUMeAbHOCMY, Y8e-
AUHUBAEMICS BPeMS. HA BbINOAHeHUe 3adanus. B aemnuii nepuod
YXYOULAEMCS KAYECBO BbINOAHEHUS KOPPEKMYPHOTLL npobbl, CHU-
JHaemcs yposers pabomocnocobHocmu, 4mo ykasvieaem Ha 6osee
BLIPAIEHHOE HPOUBBOOCINBEHHOE YIMOMACHUE.
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Information

NHOOPMAIIMMOHHOE ITMCbMO

YBaxaemple koareru!
‘ IMpuraamaem Bac npunsaTh yuacTue B pabore

3-ro MexxayHapopHoro Moaoaéxaoro Qopyma
«IIPOPECCHS u BAOPOBBE>» (OHIYF-2020)

Caeraoropck, Kaannmnrpasckas o6aacts, 7-10 mroast 2020 roaa

Youth Forum

OPTAHHU3ATOPBI:
Acconpanus Bpayel M CIIeIIHAANCTOB MEAMIIHHBI TPYAQ
OI'bHY «Hay4yHo-HccAeAOBaTeAbCKHMIT HHCTUTYT MEAMIIHHBI TpyAa M. akapemuka H.Q. Msmeposa>»

MECTO ITPOBEAEHUA:

Poccust, Kaanrnurpapckas o6aacrs, 1. CBetaoropek, ya. Bepemaruna, 10, Tocrunnna «Pycp>»

OcHoBHOI IeAbI0 IIpoBeaeHH MexayHapopHOro Moaopésxkaoro Popyma ABaseTcs IOAAEPKKA HayIHO-TIPAKTHYECKOH AeATEAD-
HOCTH MOAOABIX YY€HBIX H CIIEIJHAANCTOB B cdpepe COXpaHeHHUs 3A0pOBbs pa60Tafoumx, U3y4eHUs He6Aaronpmmoro BAMSTHUS
($aKTOPOB IIPOU3BOACTBEHHOM 1 OKPY>KaIoIjell CpeAbl Ha YeAOBeKa, BOIIPOCOB IIPOPeCCHOHAABHOM 1 IPOU3BOACTBEHHO 06yCAOB-
AEHHOH ITaTOAOTHH.

Ha ®opym npuraamaorcs CrelMaAiCcTsI B 00AACTH TeXHOCPePHOI 6€30IIaCHOCTU ¥ OXPAHBI TPYAQ; IIPOMBIIIACHHOM 9KOAOTHH,
THTHEHBI TPYAQ U IPOPIIATOAOTHH; A TAKKE CIIEIIHAAMCTHI B 00AACTH MEAHKO-OHOAOTHYECKIX UCCAEAOBAHMI U AAGOPATOPHOI
AHMarHOCTHKH.

BOITIPOCHI, IINAHUPYEMBIE K OBCY>KAEHHIO:

«  PeaAusarus 0CHOBHBIX HAIIPABACHMUIT KOHIJEIIIINN COXPAHEHNS 3A0POBbs paboTaromux. COIHaAbHO-9KOHOMIUECKHE ACTIeKTHI
obecreyeHHst 3A0POBbsI 1 6€30IIACHOCTH Ha PaboTe, COXpaHEHHUs TPYAOBOro moTeHIasa. CoBepIIeHCTBOBAHNE 3aKOHOAATEAD-
HOTO HOPMATHUBHO-IIPABOBOIO PErYAUPOBAHMUS B 0OAACTH MEAMIIUHBI TPYAQ.

«  HoBble BBI30BBI B MEAUIIHE TPYAQ ¥ IIPOMBINIACHHOI 6€30I1aCHOCTH.

« Omenxa u ynpasaeHie mpodpeccHoHaAbHbIMK prckaMu. OIieHKa yCAOBHIL TPYAQ PaOOTAIONIKX, HX B3AUMOCBSI3U C $OPMHPO-
BaHHeM NPOPeCCHOHAABHBIX ¥ IIPOM3BOACTBEHHO-00YCAOBACHHDIX 3a00A€BAHMUIL.

+  Meauko-opraHu3aioOHHbIE TEXHOAOTUH CHIDKEHM S HETAaTUBHOTO BAMSHHUS YCAOBHE TPYAQ H XapaKTepa TPYAOBOTO Ipoljecca
Ha 3A0poBbe paboraromux. CoBeplIeHCTBOBAHKE COBPEMEHHOM CHCTEMbI MEAMKO-IIPOPHAAKTHIECKOTO 0becreyeHns: paboTHH-
KOB, TIOBbIIIeHHE ee 3QPeKTUBHOCTH, Ka4ecTBa U AOCTYIIHOCTH.

«  3AOpOBBIit 00pa3 XM3HU KAK MEXAaHU3M YIPABACHIS IIPO(YECCHOHAABHBIMU PUCKAMH.

«  Mepuko-61osorudeckrie TpeOOBAHIS K CPEACTBAM KOAACKTUBHOM N MHAUBHUAYAABHOM 3aIUThL.

« CoBpeMeHHbIe ACIIeKTHI IPOPHAAKTHKH, AHATHOCTHKHY, ACUEHHS 1 PeaOHAUTALIMK OCHOBHBIX TPYIII HPOPEeCCHOHAABHBIX U
IIPOM3BOACTBEHHO 00YCAOBACHHBIX 3a00AeBaHuMit. CoBpeMeHHbIe ACTIEKTHI MEAUIIMHCKOM K MEAMKO-COLMAABHOMN PeabuANTALIHIL
+ IlpombimAeHHAs 9KOAOTHSL.

+ HudopmanuoHHbIe TEXHOAOTUH B MEAHIIUHE TPYAQ.

IIPOTPAMMA ®OPYMA:
O6pa3oBaTeAbHBII CEMUHAP
«OCHOBHBIE HAITPABAEHUSI UCCAEAOBAHU B MEAUITUHE TPYAA »

(7-8 mroas 2020 ropa)
Cemunap 6yAeT POBEASH IO CHCTeMe HelpephIBHOTO MEAULIMHCKOTO U dapManeBTuieckoro obpasosanus (HMUOO) Munu-
crepcrBa 3apaBooxpanenust Poccuiickoit Qepepanu, ¢ Bisaueil HHAMBUAYaAbHOTO CBHAETEABCTBA OOLIEIPUHITOr0 00pasLa u
AQABHeTIIIel PeruCTpaLiiell [IOAYYEHHbBIX KPeAUTOB B HOBOM AudHoM KabuHeTe Ha caitre [Topraaa HMU PO Munsapasa Poc-
cum (www.edu.rosminzdrav.ru).
Bo3spacT y4acTHHKOB ceMHUHApa He 02paHuHen.
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Wudopmarma
KOHKYPC HAYYHBIX PABOT MOAOABIX YYEHBIX U CIIEIITUAAVICTOB
(9 uroas 2020 roaa)
PeraameHT BoicTymAeHNS 10 MUHYT, K YYaCTHIO IPUTAQIIAIOTCS CIIELUAAUCTHL AO 39 AeT BKAIOYHTEABHO, Oe3 YIEHOI CTeleHN
HAV UMEIONINe CTEeIIeHb KAHAMAQTA HAyK, He BO3TAABASIIOIIYE HAYYHbIE AU YIeOHbIE TIOAPABAEACHNUS YIPEXKACHHUI.

Hayunas xondepenrms
«MEAUITUHA TPYAA: BYEPA, CETOAHA, 3ABTPA »

(10 uroast 2020 roaa)
PeraameHT BBICTYIA€HHS 15 MEHYT, K YYaCTHIO B KOHEpPEHIIUH IPUIAALIAIOTCS CIIELIMAAUCTHI A0 39 AT BKAIOUHTEABHO, 6e3
Y4YEHOM CTEIIEHU MAY UMEIOIINE PAa3AMYHYIO YYEHYIO CTEIIEHb.

Marepuaast po0kaap0B (A0 10 000 3HaxoB) 6yayT omy6ankosanst B Coopruke Qopyma, aBTopamu (1 cOaBTOpaMu) KOTOPOTO
MOTYT GBITh TOABKO MOAOABIE YIéHbIe U crienaAucThl (A0 39 AeT BkaIoUMTeAbHO). COOpPHHK MaTEpUAAOB GyYAET 3aperHcTpHpO-
BaH B HayKkomerpuyeckoit 6aze PUHII (Poccuiickuit nuaexc Hayaroro nuruposanus) ¢ DOL
ITocaepnmit oeHb mpuéMa MaTeprasoB — S urors 2020 roaa.

OpraHu3aIMOHHbI B3HOC yYACTHS BAPbUPYET B 3aBHCHMOCTH OT IIEPHOAQ OIIAATHI M IIAKeTa YCAYT. B cronmMocTs yuacTus Bxo-

ASIT: BBICTyIIAeHHE C AOKaapoM Ha Hayunoit kondeperimu nan KoHKypce Hay4HbIX PAaOOT MOAOADBIX YYEHBIX H CIIEL[HAAKCTOB,

Kypc Aexumit O6pasosareabsoro cemunapa no cucreme HMU®O Munsapasa Poccun (c moayuenuem Cupereancrsa), 1 mmy-
Oankanus Tesncos B Coopruke Qopyma, KyAbTYpHAs IpOrpamMma.

CEKPETAPUAT ®OPYMA:

105278, Poccus, Mocksa, nip-T byaénnoro, A.31,
OI'bBHY «Hayuno-nccaepOBaTeAbCKUI HHCTUTYT MEAMITMHEL TPYAA uM.akapeMrka H.O. Fsmeposax
Teaedomnbr: +7 (495) 366-09-77, +7 (495) 918-30-10, E-mail: info@oh-events.ru

Odunmaspnsrit Ceppuc-arent opyma (OpraHI3anHOHHBIA B3HOC, IPOKHBAHHE):
00O «Konrpecc Ixcno Popruc>
Teaedonst: (495) 2041636, (916) 7948520, E-mail: congress.niimt@expofortis.ru

Odunmarsnsi caiir 3-ro MM®: http://forum.oh-events.ru/
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