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Oumman HUM  obueil  peaHMMaToJIOTUU
PAMH B r. HoBOKy3HeIIKe OBLIT OPraHU30BaH B COOT-
BerctBUe ¢ [locranoBnennem Ilpesmpanmyma AMH
CCCP Ne 173 ot 25 anpesist 1990 r. u [Ipukazom Mu-
uucrepcrsa 3zapaBooxpanenus CCCP Ne 420 or 25
oktstopst 1990 .

Y UCTOKOB OpraHu3aIuy (HUInasa CTOSJIN BEIy-
e y4eHble, TOCBATUBIITIE MHOTHE TOJIBI CTAHOBJIE-
HUIO U Pa3BUTHIO peannMaTosnorun B Poccun: akase-
muk PAMH B. A. Herosckwii, 4eH-KOPPECTIOHICHT
PAMH B. H. CemeHoB, 3acTysKeHHDBII IeITeIb HAYKN
Poccun, unen-koppecnionzientr PAH B. B. Mopos. Op-
raHu3aIMs TAKOTO HAYYHOTO TIeHTpa B I. HOBOKYy3HeTI-
Ke OblIa 0OYCJIOBJIEHA B TIEPBYIO OUYEPE/lb, TEM, UTO
Kysbacc sBJisieTcst KpyIHBIM TIPOMBITIIJIEHHBIM PErno-
HOM C OTPOMHBIM WH/LYCTPUAJIbHBIM ITOTEHITMAJIOM; BO
BTOPBIX — BBICOKMM YPOBHEM TPaBMaTH3Ma y IaxTe-
POB, W HAJTMYUEM BBICOKOKBATM(UITMTPOBAHHON MO/~
TOTOBJIEHHON HAy4YHOI 6a3bl B Jiuile Kadepbl aHecTe-
3UOJIOTMU U peaHuMaTosorun  HoBOKy3HENKOTO
TocynapcTBEHHOTO MHCTUTYTA YCOBEPIIEHCTBOBAHI
Bpaueil (1Y Ba) u Bpaueii TopofcKoi KIMHUYECKOI
6ousbHUIBI No 1. TIepBbIM IUPEKTOPOM (hIIHAIA U €TO

The Regional Campus of the Research Institute
of General Reanimatology of the Russian Academy
of Medical Sciences in Novokuznetsk was organized
by the Decree of the Presidium of the Academy of
Medical Sciences of the USSR Ne 173 as of April 25,
1990 and by the Order of the USSR Ministry of
Health Ne 420 as of October 25, 1990.

The initiators of the Regional Campus were
outstanding scientists who dedicated many years to
the establishment and development of the resuscita-
tion science in Russia: V.A. Negovsky, an academi-
cian of the RAMS, VN. Semenov, a Corresponding
Member of the RAMS, V.V. Moroz, an Honored
Scientific Worker of Russia, a Corresponding
Member of RAS. The primary reasons for organizing
such a scientific center in Novokuznetsk were the
facts that Kuzbass was a large industrial region with
a significant industrial potential and the level of
injuries among miners was high while there was a
highly qualified scientific base available (the
Department of Anesthesiology and Reanimatology
of Novokuznetsk State Institute of Advanced
Medical Education and doctors of the Moscow City
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OpraHU3aTOPOM OBLT 3aBeyroIIuil Kadenpoii anecre-
3uoJsiorun n peannmarosiorun Hosokysnenkoro M-
¥YBa npodeccop B. [I. Caenymkus.

Bymyuu 20 ser gupexropom HUU obieit pea-
Humarosiornn uMm. B. A. Herosckoro, 3aciyKeHHbBIN
nedarenb Hayku Poccuu, unen-koppecnionzienT PAH,
npodeccop Buxrop BacumbeBuu Mopos, yupesnst
GoJIbIIIOE BHUMaHKE B CTaHOBJIeHUH 1 pasputnu Du-
suana Uucruryra. Ilox pykosonctBoM Bukropa Ba-
cuiibeBrua Ha Oaze MHcTuTyTa 1 ero Duimasna mpoBo-
JIAJIACH HAYYHDBIE UCCJICIOBAHUS, TIOCBSIIIICHHDIC:

* U3Y4YEHUIO OCOOEHHOCTEH TMAaTO(hU3NOIOTH-
YeCKUX M3MEHEHWH y 1MaXTEePOB B 3aBUCUMOCTH OT
JUTUTETBHOCTH MOA3EMHOTO CTaska paboOThI;

* YCTAHOBJIEHWIO MEXaHU3MOB W3MEHEHUS
MEHTPAIBHON TeMOJIMHAMUKU U KHUCJIOPOJ-TPAHC-
MOPTHON (DYHKITUHU CEPJIEYHO-COCYIUCTON CUCTEMBI Y
MIAXTEPOB C JJIUTELHBIM CTaKEM MOJ3EMHBIX PaboT;

* paspaborke 3(hPEKTUBHBIX METOJOB OKa3a-
HUS PEAHUMATOJIOTHIECKON TOMOIIH TIOCTPAIABIIAM
1 OOJIBHBIM IIaXTEPaM Ha aTaliax JeueHus;

* anpobaIy HOBBIX [HATHOCTUYECKUX U Jie-
4eOHBIX TEXHOJIOTUI € MOCIEAYIONUM BHEIPEHUEM B
KIMHUYECKYTO TTPAKTUKY PEAHUMATOJOTHYECKUX OT-
JleJIEHU .

IIpukasom pupextopa VMHCTUTYTA 3aC/IysKeHHO-
ro Jedarenss Hayku Poccud, useHa-KOPpPECHOHEHTA
PAH, npocbeccopa B. B. Moposa B 1999 rozy nupexro-
pom Dusnana HUU obeit peannmatosiorun PAMH
6wt HaszHaueH IOpuit AnexkceeBuu Yypiisies, 3aciy-
sxennbiii Bpau PD, maypear [Ipemun [IpaBurenscrtsa
PO, nokrop MeauimHCKuX HAyK, mpodeccop, 3aBery-
fomuit kKadenpoil aHeCcTe3NONIOTHH U PEaHUMATOJIOTUN
oy AIIO HoBOKy3HENKOro ToCyapcTBEHHOTO WH-
CTUTYTa ycoBepieHcTBoBaHus Bpaveid. IOpuit Asek-
CeeBUY JITMTEbHOE BPeMst ObL wieHOM IIpesuimyma
npasieruss Denepaiuy aHECTE3UOJIOTOB U PeaHNMAa-
tosioroB Poccun. On aBrop 3 monorpaduwmii, 6osree 400
Hay4YHbIX cTateil, 40 maTeHToB, HArpaXK/IeH MelaasIMu
«3a ocobbiii BKJIaz B paszsurue Kysbaccas II1 crernenu
(2001); «3a ciaysxenue Kysbaccy» 1T crenenu (2005),
cepebpsHOil Mezaibio MM. akazemuka B. A. Heroscko-
ro EBporneiickoii akajiemun ectectBeHHbIX Hayk (Tan-
HoBep, lepmanusg, 2006), moYeTHBIM 3HAKOM «30J10-
toii 3Hak «Kysbaccas. [Tpodeccopy Uypistery 0. A.
npucBoeHo 3Banue «IlouerHbiii podeccop Kysbac-
ca» (2007). B 2007 r. 1O. A. UypJisieB ObLI BBEJIEH B
cocraB paboueil rpytiibl EBPOIeicKON KOMUCCHH O
peaHuMaIum.

Ouinan noiaepKUBaJ HaydHble CBsI3U ¢ Poc-
culickoit Akajemueil MeauIUHCKUX Hayk, [OY
11O «locynapctBennsiii HoBoKy3HeIKWil WHCTH-
TYT YycCOoBeplleHCTBOBaHMUsI Bpaueil Pocsnpasar,
HUU koMIieKCHBIX TpoOJIeM TUrHeHbl U ipod3abo-
agesanuiit CO PAMH (1. HoBokysnerk), TOY BIIO
«KemepoBckas rocyiapcTBeHHas MEIMIIMHCKAS aKa-
nemusi», ¢ Kysbacckum nayunbiM 1entpom CO
PAMH (r. KemepoBo), DenepaibHbiM TOCYIAPCT-

Clinical Hospital Ne 1). V. D. Slepushkin, Professor,
the head of the Department of Anesthesiology and
Reanimatology of Novokuznetsk State Institute of
Stomatology was the first director and the organizer
of the Regional Campus.

Having been in the position of the director of the
V. A. Negovsky Institute of General Reanimatology
for 20 years, Viktor Vasilyevich Moroz greatly con-
tributed to the establishment and development of the
Institute Regional Campus. Viktor Vasilyevich super-
vised the research in the Institute and its Regional
Campus in the following areas:

+ studying the characteristics of pathophysio-
logical changes in miners depending on the duration
of the underground work experience;

* identifying the mechanisms for changes in
the central hemodynamics and the oxygen-transport
function of the cardiovascular system in miners with
a long history of underground work;

» development of effective methods for pro-
viding resuscitation assistance to injured and sick
miners at the treatment stages;

 approbation of new diagnostic and thera-
peutic methods and their subsequent use in the clin-
ical practice of resuscitation departments.

In 1999 Yury Alekseyevich Churlyaev, an
Honored Doctor of the Russian Federation, a laure-
ate of the RF Government Prize, Doctor of Medical
Sciences, Professor, Head of the Department of
Anesthesiology and Reanimatology of
Novokuznetsk State Institute of Advanced Medical
Education, was appointed as a Director of the
Regional Campus of the V. A. Negovsky Research
Institute of General Reanimatology of RAMS by
the Order of V. V. Moroz, Director of the Institute.
For a long time Yuri Alekseyevich has been a mem-
ber of the Presidium of the Federation of
Anesthesiologists and Reanimatologists of Russia.
He is the author of three monographs, more than
400 academic publications, and 40 patents. He has
awarded with medals: «For a special contribution
to the development of Kuzbass» (111 degree, 2001);
«For Service to Kuzbass» (IT degree, 2005); V. A.
Negovsky Silver Medal of the European Academy
of Natural Sciences (Hanover, Germany, 2006); the
honorary badge «The Golden Symbol of Kuzbass».
Professor Yu. A. Churlyaev has been awarded the
title of the Honorary Professor of Kuzbass (2007).
In 2007 Yu. A. Churlyaev joined the Working
Group of the European Resuscitation Council.

The Regional Campus has maintained scientific
contacts with the Russian Academy of Medical
Sciences (RAMS), the State Novokuznetsk Institute
of Advanced Medical Education, the Scientific
Research Institute for Complex Problems of Hygiene
and Occupational Diseases of the Siberian Section of
the Russian Academy of Medical Sciences
(Novokuznetsk), Kemerovo State Medical Academy,

www.reanimatology.com
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BEHHBIM JIe4e€OHO-TIPOMUTAKTUIECKUM YUPEKIECHI-
eM «Hay4yHo-KIMHUYeCKnil IeHTp OXpaHbl 3/10POBbsI
nraxtepoy (T. JlenuHck-KysHenx).

[TpenmeTom HayuHBIX HccaenoBannii Munama
BIiepBbIie B Poccuu, SIBISI0CH U3yYeHNE TOMEOCTa3a
1 0COOEHHOCTE TeUEHMSI KPUTUIECKUX COCTOSTHUN Y
MIAXTEPOB ¢ Pa3pabOTKON U BHEAPeHUEeM a(hheKTHB-
HBIX METOJIOB MHTEHCUBHOI Tepamuu. JTU HaIpas-
JIEHHS U3BICKAHWIT CBSA3aHbI ¢ GOJIBIION KOHIIEHTPa-
el IpeAnpusITUil yroJapHoit orpacau B Kysbacce.

Ha opranusM TOpHSIKOB, JJOOBIBAIOIIIX <«UEPHOE
30JI0TO», HETATUBHOE BO3JIEHCTBUE OKA3bIBAIOT BPE-
Hble (DAKTOPBI yrOJIbHON miaxThl. Pabouyio cMeHy
HIaxTep MPOBOJINT 10 3eMJIeH Cpe/iv YTOJIbHON TTBLIH,
HOPOJIBI U CAMOTO YTJIsl, KOTOPBIE COAEPKUT GOJIBIIOE
KOJIMYECTBO XUMUYECKUX TIPUMeECell U 9JIeMEHTOB, Ta-
ryOHO BJIMSTIOIINX HA COCTOSTHUE 3/10pOBbst. HecMoTpst
Ha TO, YTO Ky3HEI[KUE VTN OTJIUYAIOTCS BHICOKUM Ka-
YEeCTBOM, B UX COCTaBE COMEPKUTCH MBIIIBIK, XPOM,
Ka[MUi, [UHK, Me/lb, HUKEJIb, (PTOp, comep:raHme
KOTOPBIX HEPEJIKO IPEBBIMIACT MPEIETbHO TOMYCTH-
MYIO KOHIIEHTpaIuio B 2—8 pa3, a B OCMHHUKOBCKOM
paiioHe elre 1 BbICOKOE cojiepsKaHue pTyT (2—7 1/T).
[lokazaHo, 4To ¢ yBeJIMYEHUEM CTa’Ka TIOJ3EMHBIX pa-
6ot ot 10 u Gosiee siet B umbormTax nepudepudec-
KOI KPOBHM HapacTaeT CofiepsKaHre XPOMa, UTO TIPUBO-
JIIT K UMMYHOJIETTPECCUBHOMY COCTOSTHUIO.

Heo6x0uM0 OTMETUTD U PAJIHOAKTHBHOE BO3-
JiefiCTBUE OT UCTOYHUKOB MOHU3UPYIOIIETO U3Jyye-
HUSI €CTECTBEHHOTO MHpoucxoxiaenus. OcobeHHO
OTIACHO TOBBINIEHHOE coJiep:kaHue B aTMocdepe
MIAXT PAJUOAKTUBHBIX T'a30B — PAJOHA U TOPOHA.
[Ipu aTOM ecTecTBeHHAS PAIMOAKTUBHOCTD BMEIA0-
MIUX TTOPOJI 3HAYUTEIBHO BBIIITE, YEM CAMOTO YTJIS.

Bypenune yroibpHBIX MJIACTOB TOYTH BCETZA CO-
MPOBOK/IAETCST BBIIEJIEHHEM (GOJIBIIIOT0 KOJMYECTBA
merana (CH,), KOHIIeHTpaIs KOTOPOTO, HECMOTPS Ha
HAJIMYKeE B TAXTAX CUCTEMbI BEHTUJIAINH, MOXKET JI0-
CTHUTATDh JIOCTATOYHO BBICOKOTO YPOBHS. B pe3yibrate
ra3 OKa3bIBAeT TOKCMYECKOE JICHCTBUE HA OPTaHW3M
MIAXTEPOB M CO3/IAeTCs B3PbIBOONACHAs cuTyarus. Tak,
HATpUMEp, CTEeTeHb B3PBIBAEMOCTH IbLICBO3/YIIHOM
YTOJIBHOM CMeCH TIPHU COJIEPsKAaHIK METaHA PAaBHOM HY-
o cocrasisiet 40 mr/nv’, ipu CH,=0,5% atoT nipenen
camxaercst 10 30 mr/m’, a mpu CH,=2% no 10 mr/m’.
OcobeHHOCTBIO YTOIbHBIX MecToposkaeHuit Kysbacca
SABJIAETCS MaJiasg BeJMYMHA BEePXHEl IPAHUIIbI HAXOXK-
JICHUSI METaHa 1 BBICOKUI TPAJMEHT POCTA TA30HOCHO-
CTH C YBEJIMYEHUEM TJIyOUHDI TITAXThL,

Eue oann HeGIaronpusTHbINA POU3BOACTBEH-
HBII (haKTOp, KOTOPOMY TOJBEPTAIOTCS PAOOTHUKH
YTOJIbHBIX IIaXT — BO3/IeCTBHE JIOKAJIbHOU HU3KO- 1
cpesHedacToTHON BrOpary. Ee MCTOYHUKOM sIBJIs-
I0TCST MEXaHU3MBI JIOOBIYH YIJIsT, TAKHE KaK TPOXO/ue-
cKre KOMOAIHBI, a B HEKOTOPBIX CJIydastX U PyUIHbIE
nHCTPyMeHTHI. [IpeBbiieHne TpenesbHO-0TyCTH-
MOTO YPOBHsI JIOKQJIHHOU BUOPAIMK HA PYKOSITKAX
9TUX MexaHu3MoB pocruraer 10 gb.

Kuzbass Scientific Center of the Siberian Section of
the RAMS (Kemerovo), the Federal State Medical
and Prophylactic Institution «Scientific and Clinical
Center for Miners' Health Care» (Leninsk-Kuznetsk).

For the first time in Russia the subject of scien-
tific research of the Regional Campus was the home-
ostasis and the specifics of critical conditions in min-
ers and the development and implementation of
effective methods of intensive care. These areas of
research were associated with a large concentration
of coal companies in Kuzbass.

The harmful conditions in a coal mine have a
negative impact on the organisms of miners who
mine <«black gold»>. A miner spends his working
shift underground in coal dust, surrounded by rock
and coal, the latter containing a quantity of chemi-
cal impurities and elements that adversely affect
health. Despite of the high quality of Kuznetsk
coals they contain arsenic, chromium, cadmium,
zine, copper, nickel, and fluorine that often exceed
the maximum permissible concentration by 2—8
times, with a high content of mercury in the
Osinnikovsky region (2—7 g/t). It has been proved
that, the chromium content in peripheral blood
lymphocytes increases with an increase in the dura-
tion of underground work from 10 years and more,
which results in an immunosuppressive condition.

It should be noted that there is a radioactive
effect from naturally occuring sources of ionizing
radiation. The increased content of radioactive gases
(radon and thoron) in the atmosphere of mines is
especially dangerous. At the same time the natural
radioactivity of the wall rocks is much higher than
that of the coal itself.

Drilling of coal seams is almost always accom-
panied by the release of a large amount of methane
(CH,) with the concentrations (despite ventilation
systems in the mines) sometimes reaching quite
high levels. As a result, the gas exerts a toxic effect
on miners and creates an explosive situation. For
example, the degree of explosivity of a dust-coal
mixture with a zero methane content is 40 mg/m’,
with CH,=0.5% this limit is reduced to 30 mg/m?,
and with CH=2% — to 10 mg/m’. The coal
deposits of Kuzbass are characterized by small val-
ues of the upper limit for methane and high gradi-
ents of gas-bearing growth with an increase in the
depth of a mine.

The impact of local low- and mid-frequency
vibrations is another unfavorable production factor
faced by workers in coal mines. The vibrations are
caused by the mechanisms of coal mining applied
(such as tunneling combines and sometimes hand
tools). The maximum permissible level of local vibra-
tion on the handles of these mechanisms may be
exceeded by 10 dB.

Considering the above stated, experts of the
Regional Campus of the V. A. Negovsky Research
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YuurtbiBas BbilIe udnoxennoe B huanane HVUN
obuieit peannmarosoruy um. B. A. Herosckoro Obuin
MIPOBEJIEHBI MCC/IEIOBAHNST TOMEOCTa3a PAbOTAOIIX
MIAXTEPOB TIPU PA3JIUNUHOM CTaKE MOI3EMHBIX PAOOT.

W3yueHbl 0cOOEHHOCTU (DYHKIIUE BHEITHETO JIbI-
XaHUsT y pabOTAOININX [IAXTEPOB, BBISIBUBIINE HAJHU-
qre y MaXTePOB CEPhE3HDIX, HO MOKA GECCHMITTOMHBIX
MIPOSIBJICHUT 1 M3MEeHEHWH (DYHKITMI BHEIITHETO JIbIXa-
Hus. U atot akt, 1o HarieMy MHEHUIO, UMEeT Hero-
CPe/ICTBEHHOE OTHOIIEHUE K MEeIUITTHE KPUTUIECKUX
COCTOSTHUH, TaK KaK /IOJKEH YUYUTBIBATHCS TP ITPOBE-
JIeHUH KOMILJIEKCHOW MHTEHCUBHOM (B TOM YHCJIe U pe-
CIUPATOPHOIN) TEPATUH Y TSLKEJI000TbHOTO UIIH TPaB-
MHPOBAHHOTO TITaxTepa. BhisiBJieHHbIE 0COOEHHOCTH —
npeolbJiajlaHre PeCTPUKTUBHBIX PACCTPOICTB Hajl 00-
CTPYKTUBHBIMHE, TIPEIBSIBISIOT 0COObIEe TPEOOBAHUS K
MIPOBE/ICHUIO PECITUPATOPHON TO/IEPAKKH, a TakKe K
OCHAIIEHHUIO GOJIBHUIL MIAXTEPCKUX PETMOHOB COBPE-
MEHHOH /IbIXaTeJbHOW annapaTypoii ¢ BO3MOKHOCTbBIO
BBIOOPA PA3JIMYHBIX PEKUMOB BeHTHIIsIwH [ 1].

WccaenoBanrie M3MeHeHNU spuTpPOHA y IIaxTe-
POB ITPHU PA3ITUYHOM CTaKe TTOJI3EMHBIX PabOT TTOKA3AJI0,
YTO y MIAXTEPOB-TIOJIBEMHUKOB IIPU CTa’Ke MOA3EMHBIX
pabor metee 10 JieT B YCJIOBUSIX UHTEPMUTTUPYIOIIEH
TUTIOKCUU Y MHTOKCUKAITMK YTOJBLHO-TIOPOANCTON TIbI-
JIBIO TIPOMCXOJIAT KOMITCHCATOPHOE YBEJIMUEHHUE KOJIYE-
CTBa 3PUTPOIUTOB U reMorioduHa. [Ipu cTaske noazem-
HOI1 pa6ot ot 10 Jier u Gojiee IIPOUCXOAUT MCTOIEHUE
A/IANITAIIOHHBIX PECYPCOB OPraHm3Ma, UTO TIPOSIBJISA-
eTCs TeHJICHITNEH CHIKEHUAM KOJIMYECTBA PUTPOITH-
TOB U FeMOTJIOOMHA, KOMITEHCUPYIOIIIXCST 32 CUET yBe-
JudeHust 00beMa SPUTPOIUTA U KOHIEHTPAIUU
reMorJIoOMHA B HUX. YBEJIMUEHHE YUCIa SPUTPOIIUTOB
U KOHIIEHTPAI[MU TeMOIJIOOUHA B neprdepudecKoi
KPOBHU y MIAXTEPOB-TI0I3eMHUKOB 710 10 J1eT cBg3aHO ¢
YCKOPEHHBIM BbIXO/IOM 3PUTPOIIUTOB M3 KOCTHOTO
MO3Ta B KPOBb, UTO KOCBEHHBIM 00Pa30M CBUJIETEHCT-
BYET O HATIPSLZKEHUN KOMIICHCATOPHBIX BO3MOKHOCTEN
CHCTEMBI 3PUTPOHA Y 3TOU rpymiisl paboraonmx. C
YBEJUYECHUEM CTaKa MIPOUCXOUT UCTOIIECHHE a/lallTa-
IIMOHHBIX PECYPCOB OPraHm3Ma, W MPOUCXOIUT KOM-
TICHCATIMS 32 CYET YBEJINYEHUS <KUCIOPOIHON eMKOC-
TH 2pUTPOIHATAY [2].

IIpn u3ydyeHnn n3MeHeHN ra30BOr0 COCTaBa u
KMCJIOTHO-OCHOBHOTO COCTOSIHUSI apTEePUATU30BaAH-
Hoii kpoBu (KOC) y 1raxTepoB ObLIO BBISIBJIEHO, 4TO
Ha (hOoHE BPEIHBIX YCIOBUN Tpyla TPU TOA3EMHOM
craske 6ostee 10 JIeT MPOUCXOAUT CHIKEHHE HATTPSIKE-
HUS KUCJIOPOJia W CaTypal KPOBU € OJHOBPEMEH-
HBIM yBEJWYECHUEM HANPSKEHUS YTJIEKUCIOTO Ta3a.
MeTaboJIyecKie U reMaTOJIOTHYECKUE PEAKITUH, Pa3-
BUBAIOIIKECS B OTBET HA U3MEHEHHUE Ta30BOT0O COCTABA
KPOBH, UMEIOT TIPOTPECCUPYIONINI 1 (ha3HbIN Xapak-
Tep, 3aBUCAIIMI OT CTaska II0A3eMHOI paboThl 1 B
MeHbIIeid crereHu oT Bodpacta. [logepxxanne KOC y
MIAXTEPOB B IIPEIETIaX HOPMATbHbBIX 3HAUCHUH TIPU 13-
MEHEHUN Ta3000MeHa OCYIIECTBISIETCS, B MEPBYIO
oyepelib, 32 CYET JIETKUX, & TAKKE 32 CYCT BKIIOUCHUS

Institute of General Reanimatology studied the
homeostasis of working miners for various durations
of the underground work experience.

The specifics of the function of external respira-
tion in miners have been studied that revealed seri-
ous but so far asymptomatic manifestations and
changes in the functions of external respiration in
miners. In our opinion, this fact is directly related to
the medicine of critical conditions since it should be
taken into account when performing complex inten-
sive (including respiratory) therapy in seriously ill or
injured miners. The revealed features (the predomi-
nance of restrictive disorders over obstructive ones)
imply special requirements to respiratory assistance
and to the equipment of hospitals in miner regions
(modern respiratory devices with different ventila-
tion regimes) [1].

The study of changes in erythron in miners
with different experience of underground work
showed that underground miners with less than ten
years of underground work experience under condi-
tions of intermittent hypoxia and intoxication with
carbon dust have a compensatory increase in the
number of erythrocytes and hemoglobin. Miners
who have spent from 10 years and more doing
underground work demonstrate an adaptive deficit
in the resources of their organisms, which is mani-
fested by a tendency to reduced numbers of red
blood cells and hemoglobin compensated by an
increase in the volume of red blood cells and the
concentration of hemoglobin in them. The increase
in the number of erythrocytes and hemoglobin con-
centration in the peripheral blood of underground
miners with work experience up to 10 years is asso-
ciated with an accelerated release of red blood cells
from the bone marrow into the blood, which indi-
rectly indicates the stress of the compensatory
capacities of the erythron system in this group of
workers. With the longer work experience the
adaptive resources of the organisms are depleted,
which is compensated by an increase in the «oxygen
capacity of the erythrocyte» [2].

When studying the changes in the gas composi-
tion and the acid-base balance of arterialized blood,
miners were found to have a decrease in the partial
oxygen tension and the blood saturation with a
simultaneous increase in the partial voltage of car-
bon dioxide against the harmful working conditions
after more than ten year experience of underground
work. Metabolic and hematological reactions that
develop in response to changes in the gas composi-
tion of the blood have a progressive and phase char-
acter dependent on the duration of the underground
work and, to a lesser extent, on the age of a person.
When the gas exchange is altered, the acid-base bal-
ance in miners is maintained within the limits of nor-
mal values primarily via the lungs, hemoglobin and
hydrocarbonate buffer systems and real system
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B MEXaHU3MbI KOMIIEHCAIIUU TeMOTTIOOMHOBON 1 THJI-
pokapboHaTHoii Oydephbix cuctem. He nckiodaercs,
YTO ¢ yBEJMYEHUEM MOJI3EMHOTO CTaka PabOThI CBbI-
nre 20 J1eT B MeXaHU3Mbl KOMIICHCAITUH BKJTIOYAETCS U
1oyeyHbIi. Bee 3TO MOKeT nMeTh 3HaYMMOe BIUSHIE
Ha TeYCHUE TMATOJOTUYECKUX IIPOIECCOB B CJIydasix
Pa3BUTHsI 3a00JIEBAHUI 1 MIOJTyYEHUsI TSKEJIBIX TPaB-
MaTUYECKUX TTOBPEKICHU.

BoisiBieHbI 001111€e 3aKOHOMEPHOCTH M3MEHEHUI
MEHTPAILHON TeMOJIMHAMUKH Y MIAXTEPOB, TAK MOJIY-
YeHHbIE HAMU JJAHHbIE CBUIETEJILCTBYIOT O IBYX THIIAX
AIANTAIUN  CEPAEYHO-COCYIUCTON CUCTEMBI K Bpe/-
HBIM YCJIOBUSIM TPY/IA B yCJIOBUAX 1axThl. [Ipu ctaxke
1o 10 jler aganTuBHBIE MEXaHU3MbI OOYCJIOBJIEHBI,
MpEXK/ie BCEro, MOBBINIEHUEM TPOU3BOAUTEIHHOCTA
HacocHoi pyukimu muokapza. CepjiedHblii TUIT ajiari-
Tanuu QyHKIMOHAIBHO OoJiee (PU3MOIOrNYEH, HO /ISt
COXPaHEHUsT BBICOKUX UHIEKCOB CEPIEYHOTO BHIOPOCa
U yJaapHoro obbema TpeOyeTcst XOPOIIUil BEHO3HBII
BO3BpAT, T.e. CTAOUJIbHAS TIPEKap/IMaibHAsT HATPY3Ka.
[Ipu pasBuTHM rUnoOBosIeMUun (TpaBMa, KPOBOIOTEPS)
U CHUKEHWU IPEKapIUaIbHON Harpysku HauboJiee
BEPOSITCH CPBIB Q/IANITAIINH C TSKEJIBIMU HAPYIITeHNS-
MU (DYHKIIMH CePIeYHO-COCYAUCTON CUCTEMBL. YCUJie-
Hte paboTBI Cep/Ilia CBSI3aHO ¢ GOJIBIIIM TOTPebJIeH -
€M 9HEPTHHU, KUCJIOPOJIa 1 GBICTPOTO BOCCTAHOBJIEHIISI
sHepreTuueckoro 3amaca mMuopubpuma. CKopocTh
BOCCTAaHOBJICHUS 9HEPTETUYECKOTO 3arlaca MUOKapa
V UCCJIEZIOBAHHOTO KOHTUHTEHTA CHIZKEHA, O 9eM KOC-
BEHHO CBUJIETEJILCTBYET yTHeTeHue nHtepsaia ST Ha
IKT. TIpu craske pabots ot 20 Jiet u bojiee — HaKarl-
JINBACTCS <YCTATIOCTb» CEPAECYHON MBIIIIIBI, OIlepesKa-
I011ast BO3PACTHBIE U3MEHEHUS, YTO MPOSIBISACTCS OT-
CYTCTBHUEM  TOBBIIIEHNUS  [TPOU3BOAUTEIHHOCTH
MUOKap/a Ha (GU3MUIECKYIO HATPY3KY BO BpeMst pabo-
Tbl. T1O-BUIUMOMY, Y JTAaHHOI KaTerOpuu ropHOpabo-
YUX [PU KPUTHUYECKUX COCTOSHUSX, BO3HUKAIOIINX
[IPU TPAaBMATUYECKOM U TeMOPPArYeCcKOM IIOKe, cJie-
JIyeT IIPOBOAUTDH GoJiee OCTOPOKHDII MOAX0M K BbIOO-
py ckopocTu u obbema TpaHchy3uOHHO-UH(Y3HOH-
HOI Teparuu. Y MaxTepoB co cTakeM paboTsl GoJiee
20 srer HAOIIOMAETCST TIEPEXO]] CUCTEMbBI KPOBOOOpa-
NIEHUS HA COCYAMCTBIN TUTT aIAlITAIIK C TOBBIICHH-
€M TOHyca cuMITaTnyeckoit cucrembl. [TockosbKy nan-
HBII TUTT ajlaniTalu MeHee (hPU3MOTIOTUYEH U MOKET
COITPOBOK/IATHCA HE TOJBKO (PYHKITMOHAIBHBIMU, HO
1 MOP(hOJOTUYECKUMHU U3MEHEHUSMU CHUCTEMBI KPO-
BOOOpAIIlEeHNsT, YTO, HECOMHEHHO, MOKET BJIUSITD Ha
TeYeHNE KPUTHUECKUX COCTOSIHUEL, OOYCJIOBJIECHHBIX
TPaBMaTHUECKUM U TEMOPPArHYECKUM MIOKOM [3].

[Tpu usydeHnn (QYHKIINOHATIBHBIX M3MEHEHUIA
MUKPOIUPKYJISIAN Y MAXTEPOB OBLIO MOKA3AHO, 4TO Y
MIAXTEPOB € YBEJIUYEHUEM CTaKa IMOJA3EMHBIX PaboT
MIPOUCXOMUT U3MeHeHue (HYHKIIMOHAIBHOTO COCTOS-
HUE MUKPOIUPKYJIAIINN. BBISABICHHbIC U3MEHEHUS CO-
MOCTABUMBI CO CTAAUSAME OOIIErO AANTAIIOHHOTO
cuagpoma. Crasivgd HaNPSIKEHUs, Pa3BUBAIOIMIASACA Y
MIAXTEPOB €O cTakeM paboThl 0T 1-T0 110 9 JieT, xapak-

included in the compensatory mechanisms after 20
years of professional work in miners. All above sig-
nificantly affect the course of pathological processes
leading to development of diseases and consequences
of severe traumatic injuries.

The general patterns of changes in the central
hemodynamics in miners were revealed, as the data
obtained showed two types of the adaptation of the
cardiovascular system to harmful working condi-
tions in the mine environment. With an experience
of up to 10 years the adaptive mechanisms involve,
above all, an increase in the productivity of the
pump function of the myocardium. The cardiac type
of adaptation is functionally more physiologic, but
a good venous return (i.e. stable precardial load) is
required to maintain high indices of the cardiac
output and the stroke volume. With the develop-
ment of hypovolemia (trauma, blood loss) and a
decrease in the precardial load the adaptation is
most likely to be disrupted with severe impairment
of the function of the cardiovascular system.
Increased cardiac performance is associated with a
large consumption of energy, oxygen and a rapid
recovery of the energy reserve of myofibrils. The
rate of recovery of the energy reserve in the
myocardium in the examined sample was reduced,
which was indirectly indicated by the depression of
the ST interval on the ECG. With a work experi-
ence of 20 years or more, the «fatigue» of the heart
muscle accumulates that outstrips the age-related
changes, which is manifested by the lack of an
increase in myocardial performance associated with
physical activity during work. Apparently in this
category of miners a more cautious approach to the
choice of rate and volume of transfusion-infusion
therapy should be pursued in critical conditions
arising from traumatic and hemorrhagic shock.
Miners with a work experience of more than 20
years demonstrated a transition of the circulatory
system to a vascular type of adaptation with an
increase in the tone of the sympathetic system. This
type of adaptation is less physiological and can be
accompanied not only by functional but also by
morphological changes in the circulatory system,
which undoubtedly can influence the course of crit-
ical conditions caused by traumatic and hemor-
rhagic shock [3].

The study of the functional changes in micro-
circulation in miners showed that miners with an
increase in the length of the underground work expe-
rience have changes in the functional state of the
microcirculation. The revealed changes are compara-
ble with the stages of the general adaptation syn-
drome. The stress stage that develops in miners with
an operational experience of 1 to 9 years is charac-
terized by a decrease in peripheral resistance and a
decrease in the response of the restrictive link of
microcirculation to the central and local mechanisms
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TepU3yeTcsl CHIKEHUEM Tiepudepruieckoro COmmpoTHB-
JICHUS, CHVKEHHS OTBETA PECTPUKTUBHOTO 3B€HA MUK-
POIUPKYJIAIMKM Ha IIEHTPATbHbIC W JIOKATbHbIE MeXa-
HU3MBl MOJYJSAIUA TKAaHEBOTO KpoBOTOKa. llpn
AKTUBU3AIUY PA3IMYHBIX KOMIICHCATOPHBIX MEXaHN3-
MOB Y [IaXTEPOB, PAOOTAOIIIX BO BPEIHDBIX YCJIOBHSIX,
ot 10 1o 19 siet, HacTynaeT pe3uCTUBHAS CTAJIM aJlall-
TAIMOHHOTO cuHpoMa. [Ipu craske pabots 20 u bosiee
JIET, C UICTONIEHNEM KOMITEHCATOPHBIX CHCTEM, TTOSBJIS-
I0TCS TIPU3HAKY JI€33/IaNITAIINH, XapaKTePU3YIOIecst
yBeJIMYEeHUEM Tepu(epruueckoro COMPOTUBJICHUS W
HapacTaHWeM IITyHTOBOTO KPOBOTOKA [4].
ITpoBeneHHOE U3bICKAaHKE OOIINX 3aKOHOMEPHO-
CTell UI3MEHEHWH TeMocTa3a 1 (DYHKIIMOHATIBHOTO CO-
CTOSIHUS 9H/IOTEJINS Y NIAXTEPOB TP PA3TMYHOM CTa-
JKe TIOJ[3EMHBIX PabOT BBISIBUJIO, YTO Y HIAXTEPOB CO
crazkeM pabOThI 101 3eMJIeil JiecsaTh 1 GoJiee JIeT uMe-
I0TCS KOCBEHHbIE TIPU3HAKY U3MEHEHMIT (DYHKITUI CO-
CYIUCTOTO SHAOTENHs, MUCHYHKIMH TPOMOOIIUTOB,
HapyllieHre BHYTPEHHETO U aKTUBAIIMS BHEITHETO Me-
XaHM3MOB Koaryssiiuu u Gubpunoansa. st mos-
TBEPK/IEHUST HAW/IEHHBIX U3MEHEeHU (DYHKIUU IH]I0-
Tenust  ObLIO  TPOBENEHO — HCCIEOBAaHUE — C
orpe/ieJicHeM MapKepoB TUCHYHKIIMH COCYIUCTOTO
JH/IOTEMS Y TAXTEPOB, BBIABICHO, YTO BCE BBIIIIEIIE-
peunciieHHble (haKTOPBI PEIN3YIOTCS CPEeu IIaxTe-
POB yiKe CO CTa)keM MeHee 4 JieT U BO3PACTOM
24,93%0,76 Jiet, cpesiyt KOTOPBIX HAOMIOIAETCST BhIpA-
JKEHHOE CHIZKEHME OKCHIa a3oTa. JlucyHKIms anmo-
TeJIMS — 3TO JIOKAJIbHAS Hecnelnuuueckass peaxius
COCYJIOB, KOTOpasi BbIpaskaeTcst auchanancom (haxro-
POB BBI3BIBAIONINX UX CY:KeHIE (BA30KOHCTPUKTOPOB)
1 (haKTOPOB BBI3BIBAIONINX UX paciiupeHue (Ba3oim-
JIATATOPOB), TIPOTPOMOOTEHHBIX (hakTOPOB. JlIiTesih-
HOe BO3JIelicTBIE HeOJIAroMpUsITHBIX YCJIOBUN TPy
OKa3bIBAET HETATUBHOE BJMSHUE HA COCTOSHUE DHJI0-
TeJNATbHON CUCTEMBI IaXTepoB-1o/3eMHNKOB. [lo-
CTOSTHHAS CTUMYJISAINUS SHAOTEIUS CTPECCOBBIMU
areHTaMu MPUBOJNT K YCUJIECHHON 9KCIIPECCUM KJIET-
KaMU TYMOPJIbHBIX (DaKTOPOB, 3alyCKasg CJIOKHBIN
MaTo(U3NOJOTUYECKIH TIPOIlecC, UTOTOM KOTOPOTO
ABJSETCA dHAOTENMaNIbHAs auchyHkiug. B 1o ke
BpeMs BO3PACTHBIE U3MEHEHUS, KOTOPbIE B HOPME TaK-
JKe BJAUSIOT HA (DYHKITMOHAJIBHOE COCTOSHUE CUCTEMBI
JH/IOTEINS, UMEIOT BTOPOCTEIIEHHYIO POJIb B Pa3BU-
TUHM JHOTEUANBHON MUChYHKIMUA Y PabOTAIOININX
nraxtepoB. VI3MeHEHWST COCYANUCTOTO SHIOTEIUS C
YBEJIMYEHUEM TTOI3EMHOTO CTasKa PAOOTHI MOTYT OBIThH
HE TOJIbKO OCHOBHBIMU (haKTOpaMM B TTaTOT€HE3€ T'H-
HEPTOHUYECKOH 0O0JIE3HN, aTePOCKIEPO3a, M JAPYTHX
COCY/IUCTBIX 3a00JIeBaHNI, HO U 00YCJIOBJIUBATH OCO-
GEHHOCTHU TEYEHUST KPUTUYECKUX COCTOSTHUIA y TITaxTe-
POB, Pa3BUBAIOIINXCSA BCICACTBUEC TSIIKEBIX TPABM M
3abosieBannii. JyiresnbHOe KOMILIEKCHOE BO3JICHCT-
BUEe HEOATOIPUSTHBIX (DAKTOPOB PabOTHI B YCJIOBHSIX
VTOJIHOHN IIaXThl MPUBOANUT K THUIIEPTOMOIIUCTEUHE-
MUU ¥ TIPOTPECCUPYIONIEMY BO3PACTAHUIO CYyMMAapPHO-
rO KOJIMYECTBA TIEPEKUCE TJIa3Mbl € yBEJUYCHUEM

of the modulation of tissue blood flow. With the acti-
vation of various compensatory mechanisms in min-
ers working in harmful conditions from 10 to 19
years there is a resistive stage of the adaptation syn-
drome. With work experience of 20 years and more
there are signs of disadaptation demonstrating the
failure of compensatory systems characterized by an
increase in peripheral resistance and shunt blood
flow [4].

The research on the general patterns of changes
in hemostasis and the functional state of the
endothelium in miners with different underground
work experience revealed that the miners with 10
years or more of the underground work have indirect
signs of changes in the functions of the vascular
endothelium, platelet dysfunction, the disrupted
internal mechanism of coagulation and the activated
external mechanism of coagulation and fibrinolysis.
To prove the changes in endothelial function, a study
was performed to determine the markers of vascular
endothelial dysfunction in miners. It was revealed
that all above factors were realized in miners with an
experience of less than 4 years and age of 24.93+0.76
years, among which there was a significant decrease
in oxide nitrogen. Endothelial dysfunction repre-
sents a local nonspecific vascular response, which is
expressed by an imbalance of the factors causing
their constriction (vasoconstrictors) and the factors
causing their expansion (vasodilators), prothrombo-
genic factors. The prolonged impact of unfavourable
working conditions had a negative impact on the
state of the endothelial system of underground min-
ers. The constant stimulation of endothelium with
stress agents resulted in the enhanced production of
humoral factors by cells that triggered various com-
plex pathways led to endothelial dysfunction. At the
same time age-related changes, which normally also
affect the functional state of the endothelial system,
might also impact the development of endothelial
dysfunction in working miners. Changes in the vas-
cular endothelium with an increase in underground
work experience can both be principle factors in the
pathogenesis of hypertension, atherosclerosis and
other vascular diseases and determine the specifics of
critical conditions in miners that develop due to
severe injuries and diseases. A long-term complex
impact of unfavourable work factors in coal mine
conditions leads to hyperhomocysteinemia and a
progressive increase in the total amount of plasma
peroxides with an increase in underground work
experience. In miners who have been working for 10
years or more and have hyperhomocysteinemia the
oxidated free radicals are easily developing that com-
plicate the damaging effect of homocysteine on the
vascular endothelium and represents one of the main
causes of developing the endothelial dysfunction.

The use of the normalized oxidation coefficient
enables the detection of oxidation-antioxidant
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MOJ[3EMHOTO CTaska PaboThL. Y IMIAXTEPOB CO CTAKEM
10 u Gosiee JIET ¢ TUIIEPTOMOIMCTEMHEMUEN Pa3BUBA-
€TCsT aKTUBAIUST CBOOOHOPAJUKAIBLHOTO OKUCJIEHS,
KOTOPOE peasin3yeT MOBpeKIatoNiee JIeHCTBUE TOMO-
IUCTEUHA HA COCYIUCTDIN SHAOTETUN U SBJISETCS Ofl-
HOI M3 TJIABHBIX MPUYUH B Pa3BUTUU IHIOTEIUAIH-
HOU IUChHYHKITUN.

Wcnonp3zoBanre HOPMATM30BAaHHOTO KO-
IUEHTA OKCUJAIMK TI03BOJISET BBLISABJIATH OKCHIA-
TUBHO-aHTUOKHUCJIUTEIbHBIN UCOIAHC Y [IAXTEPOB
¢ oji3eMHbIM cTaskeM OoJiee 10 JieT ¢ yMepeHHOM ru-
nepromorcrennemueit (I'T1L), u cBuzeTeBCTBYET O
yBeJIMYEHUU OOIIeld OKUCAUTENbHON ¥ CHUKEHUU
0011ell aHTUOKCUAHTHON aKTUBHOCTHU.

VBesnuenne pacTBOPUMOil (hopmMbl TPOMOOMO-
JIyJINHA B TIJ1a3Me KPOBH IaxTepoB co cTaskeM 10—19
JIET, ¢ TUTIEPTOMOIIMCTECMHEMUEH CBUIETETIBCTBYET O
MOBPEXKAAIONIEM JICHCTBUU TOMOIIUCTEMHA HAa COCY-
JUCThil aHpoTeauil. CHipkeHrne TPOMOOMOJYINHA
cpenu maxrepoB ¢ ymepennoit ITI] Gosee 20 ser
CTa’ka CBA3aHO C YTHETEHUEM ero CUHTE3a, YTO acco-
[UIPOBAHO CO CHIKEHUEM TPOMOOPE3UCTEHTHOCTH,
u (HOPMUPOBAHUEM KOATYJISIIUOHHON (DOPMBI JIHC-
dbyHKIIUU cocyaucToro supoTenus [5—7].

OcHOBbBIBasCh Ha TIOJYYCHHBIX JAHHBIX, BTO-
PBIM 3TAroM ObLIM M3Y4YeHbI OCOOEHHOCTU TEYEHUST
KPUTUYECKUX COCTOSIHUI Y ITaXTEPOB MPH TSKEITBIX
TPaBMATHUYCCKUX TTOBPEKICHUSIX.

UccnenoBano (GyHKIMOHAIBHOE COCTOSIHUE
HEHTPAJIbHON TeMO/IMHAMUKH Y TIaXTEPOB C TSIXKEJION
MeXaHMYeCKOU TPaBMOil OOHAPY/KEHO, YTO B TIEPBbIE
CYTKH B OTBET Ha TSKeJIble MEXaHUUECKUe TOBPEXK/Ie-
HUSL Y TIIAXTEPOB C MOI3EMHBIM CTaKeM PadoThI GoJiee
10 sieT u MocTpazABIINX, HE UMEIONUX TOJ3€MHOTO
craka paboThI, OTMEYAIOTCST UJEHTUYHBIE TEMOIUHA-
Muveckue peakiuu. Haunnag ¢ 3-ux v o 7-e CyTKH y
MIAXTEPOB B OTJIIMYHNE OT OCTPAIABIITNX, HE UMEIOTIUX
MO/I3EMHOTO CTa)ka PabOThI, MEHSIETCSI COOTHOIIEHIE
reMOJIMHAMWYECKUX TUTIOB B CTOPOHY POCTA THUIIOIH-
HaMUYecKuX peakiuii. BoaMosxHoI mpuynHOM oTCyT-
CTBUS B JIMHAMUKE TIOBBINICHUS MOKa3aTesNell yaap-
HOTO W CEpPIEYHOTO MH/IEKCOB Y IIAXTEPOB B PaHHEM
MOCTTPABMATUYECKOM TIEPUO/IE, SBJSETCS CHIDKEHUE
PE3EPBHBIX BO3MOKHOCTEN CHCTEMBI KPOBOOOpAIIle-
HUg, BCJEJICTBUE TIPEAIIECTBYIONIETO TpaBMe [IJTH-
TEJIBHOTO BO3/IEUCTBUST HA OPTaHU3M HeOJIarompHsiT-
HBIX (haKTOPOB MTPOM3BOICTBA [8].

M3yuennt 001111e 3aKOHOMEPHOCTU HAPYIIEHU I
MUKPOIMPKYJISAINH, TaK TPU TKEJTONH cOueTaHHON
TpaBMe y IIAXTEPOB € MOA3EMHbBIM CTaskeM padboT 10
u GoJiee JieT TPOUCXOJST Ooiee rpyObie PACCTPOUCT-
Ba MUKPOIUPKYJISIIIUU, YeM Y JUI 6e3 TOA3EMHOTO
craxka paboTsl. VIHIEKC MUKPOIUPKYJISIUE OCTAeT-
Cs1 CHIDKEHHBIM (oJiee JUIUTEbHOE BPEMSI, TaK KaK
KOMIIEHCATOPHBIE BO3MOXKHOCTH MEXaHW3MOB, Ha-
MIPABJICHHBIX HA MOJIYJSAIWI0O MUKPOKPOBOTOKA He
cocToATeNbHbI. [IprunHa BBISABIEHHBIX HAPYIICHU
MHOTOKOMITOHEHTHA U 00YCJIOBJIEHHA KaK CHUKEHU-

imbalance in underground miners with the work
experience of more than 10 years with moderate
hyperhomocysteinemia (HHC), and indicates an
increase in the total oxidizing activity and a reduc-
tion of the total antioxidant activity.

An increase in the soluble form of thrombo-
modulin in the blood plasma of miners with an expe-
rience of 10—19 years with hyperhomocysteinemia
indicates a damaging effect of homocysteine on the
vascular endothelium. The reduced thrombomodulin
in miners with a moderate HHC and over 20 years of
work is linked with the inhibition of its synthesis,
which is associated with a reduction of thrombore-
sistance and the formation of a coagulation form of
the vascular endothelial dysfunction [5—7].

Based on the data obtained, the second stage
was focused on the study of the flow of critical states
in miners with severe traumatic injuries.

The study of the functional state of central
hemodynamics in miners with severe mechanical
trauma showed that miners with an underground
work experience of more than 10 years and those
injured who do not have an underground work expe-
rience demonstrate identical hemodynamic reactions
in the first day in response to severe mechanical
injuries. Starting from the 314 day and up to the 7th
day miners, in contrast to the victims without an
underground work experience, demonstrate changes
in the ratio of hemodynamic types towards the
development of hypodynamic reactions. A possible
reason for the lack of an increase in stroke volume
and cardiac index in miners in the early post-trau-
matic period is a decrease in the reserve capacity of
the circulatory system as a result of the prolonged
exposure to unfavourable factors of production prior
to trauma [8].

General patterns of microcirculation distur-
bances have been studied. In case of severe com-
bined trauma miners with an underground work
record of 10 or more years have more severe micro-
circulation disorders than those without under-
ground work experience. The microcirculation
index remains lowered for a longer time, since the
compensatory capabilities of the mechanisms aimed
at modulating the microcirculation are not consis-
tent. The cause of the found changes has multiple
components and is based on both a reduction in the
reserve of the cardiovascular system due to the
impact of unfavourable working conditions and the
duration of transportation of the affected. Dynamic
monitoring of the microcirculation can help in the
tactics of intensive care and in the prediction of the
disease outcome, which requires further study [4, 7].

It was found that a serious combined injury in
miners is associated with pronounced disturbances
in gas exchange and prolonged disadaptation of the
regulation of the acid-base balance in comparison
with the victims who do not work in harmful condi-
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€M pe3epBa CepevYHO-COCYIUCTON CUCTEMBI U3-32
BO3JIEHCTBYSI HEOTATOIIPUSITHBIX YCJIOBUN TPY/Ia, TAK
U JIIUTENbHOCTBIO TPAHCIIOPTUPOBKU IOCTPAIAB-
mux. J[uHaMuueckoe HaOJIOJIEHHE 3a COCTOSTHIEM
MUKPOIUPKYJISAIN MOXKET [TIOMOYb B TAKTHKE WHTEH-
CHBHOII TepaIiy 1 MPOTHO3UPOBAHUK HCX0/1a 3a60-
JIEBaHUSI, 4TO TPEOYET JMabHENIIero usydenus 4, 7).

BoisiBiieHo, uTo TsKesias codeTaHHAs TPAaBMA Y
MIAXTEPOB COMPOBOKIAETCS BBIPAKEHHBIMU HAPYIIIe-
HUSMM Ta3000MeHa U JUINTEJBHOW Je3ajarraiueil
PEryJisiiiiy KUCJIOTHO-OCHOBHOTO COCTOSIHUSI B CPaB-
HEHUHU C IOCTPAJIABIINMU, He PAOOTAIOIIMU BO BPE/I-
HBIX YCJIOBUSIX MPOU3BOACTBA. /IMHAMUKY U CTereHb
BBIPAKEHHOCTH BBISIBJIEHHBIX HAPYIIEHUN MOXKHO
OOBSICHUTH KaK JJINTEJBHOCTHIO JIOCTABKU IOCTPa-
JABIIMX B CHENUATU3UPOBAHHBIN CTAIMOHAD, TAK W
JUTATEJIbHOCTBIO BO3/IEMICTBUST HA OPraHU3M IIaxTepa
KOMIIJIEKCA BPEHBIX YCAOBUIA TPOM3BozCTBA [9].

ITpoBesera pabora MO U3YUEHUIO COCTOSHUS
HEeHTPATbHON TeMOIMHAMUKHI U TPAHCIIOPTA KUCJIOPO-
[Ia y MIaXTePOB MPU TIKEION TEPMOTPABMe, KOTOPast
BBISIBUJIA, YTO Y TIOCTPAAABIINX €3 MOA3EMHOTO CTa-
JKa pabOTbI B OCTPOM TIEPUOJIE TSIKEJION TEPMUYECKON
TPaBMBbI TIPE0OJIAIaeT TUIIEPAMHAMUYECKUI TUTT KPO-
BooOparieHust: B 1-bie cytku y 68%, K 7-M cyTKam y
100% mocrpamasuiux. /locraBka kuciopoja B 1-e cyt-
Kku ioBbitera 10 800 Ma/MunXM’, a K 5—7-M cyTKam
camkaercst 10 528 mur/mMurXm®, IlorpebiieHue Kucio-
poza B 1-e cyTku moBbiieHo g0 312 mua/MunXm? a K
5—7-M cytkam cumkaercst 10 215 mi/muraXm’. Koad-
burmenT srcTpakium Kucaopoaa B 1-e CyTKM TOBBI-
nreH 10 39%, a K 7-M CyTKaM OCTaeTCsT TIOBBIEHHBIM
10 43%. Y 1axTepoB, ¢ MOA3EMHBIM CTakeM PabOThI
10 u Gostee JieT, TIPU TSHKEJION TEPMOTPABME B TIOCT-
TPAaBMATUYECKOM TIEPUO/IE TUIIEPANHAMUYECKIIT TUIT
KPOBOOOPAIIEHUsT COXPAHSIETCs], HO He Y Bcex (B 1-e
cyTKu y 76%, Kk 7-M cyTkam y 50% I0CTpaiaBIinX):
pa3BUBAETCS THITOANHAMIYECKHIT THIT KPOBOOOpaIiie-
HUsL, KOTOPBIiA B 1-e cyTku otMeuen y 18% moctpaias-
X, a K 7-M cytkam — y 43%. JlocraBka u norpebJie-
HUe KUCJIOPO/Ia Y aXTePOB C TSIXKeJI0H TepMUYecKon
TPaBMOIi B 1-ble CYyTKU HOBBIIIEHDI 10 784 MJI/MIUHXM?
u 402 mu/mMunXm’ coorBerctBento. K 5—7-m cyTkam
JIOCTaBKa KUCJIOPO/IA CHIZKAETCST /10 422 MJT/MUHXM?,
a iorpebenve Kucjaopoga — 10 192 mu/mMuaXm?, Ko-
abuIMenT aKeTpakiy Kucaopoja B 1-e cyTku mmo-
BBITIEH 10 51%, a K 7-M CyTKaM OCTaeTCsI TMOBBITIEH-
HBIM 710 53% [10].

BriepBbie B MUpe M3y4eHbl 0OCOOEHHOCTH Tede-
HUST OCTPOTO PECIIUPATOPHOrO IUCTPECC-CUHIPOMA Yy
HIAXTEPOB C TSIXKEJON coYeTaHHOU TPaBMOM, NMero-
KX IIOA3EMHBIN cTask paborsl 6osiee 10 set. Boists-
JIEHBI 0COOEHHOCTHU B BHjle O0JIee JUIMTEJbHOTO BOC-
CTAHOBJIEHUS ra3000MEHA U MEXAaHUYECKUX CBOICTB
JIETKUX, Y HUX BBIIIE MIPOIEHT [E€PEX0A B TsIKeJIble
CTaJI¥ B CPABHEHUU C TIOCTPAAABIIUMHE JPYTUX [IPO-
(eccuii. IlosmyueHHbie pe3yabTaThl MCCJIETOBAHMS
MO3BOJIUJIA YJIYUIIUTh KA4eCTBO JIeYeHUsT MOCTpa-

tions of production. The dynamics and severity of
the revealed violations can be explained both by the
duration of the victims' transportation to a special-
ized hospital, and by the duration of a miner's expo-
sure to a set of harmful work conditions [9].

Research has been carried out on the central
hemodynamics and oxygen transport in miners
under severe thermal trauma, which revealed that
during the acute period of severe thermal trauma the
hyperdynamic type of circulation prevails in victims
without the underground work experience: on Day 1
in 68% of the victims and on Day 7 in 100% of the
victims. The oxygen transport was increased up to
800 ml/minXm* on Day 1, and by Days 5—7 it
decreased up to 528 ml/minXm’ The oxygen con-
sumption in the first day increased to 312 ml/
minXm? and by Days 5—7 it decreased to 215 ml/
minXm? The coefficient of oxygen extraction on Day
1 increased to 39%, and by Day 7 it remained
increased to 43%. Miners who had an underground
work experience of 10 or more years demonstrate the
hyperdynamic type of blood circulation with severe
thermal trauma in the post-traumatic period, but not
in all of the workers (in the first day in 76%, by Day
7 in 50% of the affected): the hypodynamic type of
blood circulation develops, which in the first day was
noted in 18% of the victims, and by the 7th day in
43%. The transport and intake of oxygen in miners
with severe thermal trauma on Day 1 increased to
784 ml/minXm*and to 402 ml/minXm? respectively.
By Days 5—7 the oxygen delivery was reduced to
422 ml/minXm? and the oxygen consumption was
reduced to 192 ml/minXm’. The coefficient of oxy-
gen extraction on Day 1 increased to 51%, and by
Day 7 it remained elevated to 53% [10].

For the first time in the world the features of
the acute respiratory distress syndrome in miners
with severe combined trauma with an underground
work experience of more than 10 years have been
studied. A longer recovery of gas exchange and of
the mechanical properties of lungs has been
described. There is a higher percentage of transition
to severe stages compared with those affected in
other occupations. The results of the study enabled
an improved quality of treatment for injured miners
with severe combined injury complicated by
ARDS, by optimizing the methods of respiratory
support through an adaptive artificial ventilation
with controlled pressure and the maintenance of a
given tidal volume. The respiratory support algo-
rithm developed allowed the reduction of the venti-
lation duration in acute respiratory distress syn-
drome, of the incidence of pulmonary complications
by 27.4%, and of the time spent in the resuscitation
unit by miners with an underground work experi-
ence of 10 years or more [11].

The specifics of the hemostasis system in miners
with severe craniocerebral trauma have been deter-
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JIABIIUX 1IAXTEPOB C TSXKEJOH cOUeTaHHOW TPaBMOH,
ocanoxkuennoin OP/IC, 3a cueT onTUMMU3AIUN METO-
JIOB PECTTUPATOPHOM TIO/IEP;KKU B BUJIE aJIall THBHO-
ro peskuma VIBJI ¢ ynpasisieMbIM /laBJIeHUEM U 11071~
JlepKaHMeM 3aJaHHOTO JIBIXaTeJbHOrO 00beMa.
PazpaboTaHHbIl HAME aJTOPUTM PECIHUPATOPHOI
TO/IEPKKU TIO3BOJINI CHU3UTD JTUTeIbHOCTH MBJI
IIPU OCTPOM PECIHUPATOPHOM [TUCTPECC-CHHIPOME,
YMEHBIIUTD YACTOTY PA3BUTHS JIETOYHBIX OCJIOKHE-
HUil Ha 27,4% W COKPATUTh CPOKU TIPeOBIBAHUS B OT-
JICJIEHNY peaHUMAIINH [IAXTEPOB, UMEIOTINX TIO3EM-
HBIHI cTaxk pabotsr 10 u 6osee yer [11].

OrmnpenesieHbl 0COOEHHOCTH COCTOSTHUST CHUCTE-
MBI TEMOCTa3a y IMaXTEPOB TIPU TAKEJOHM YeperHo-
MO3TOBOI TpaBMe, TaK y IMAaXTEPOB C MOJ3EMHBIM
craxxeM paboTor 10 1 GoJiee JieT IPU TSIKETIOH Yepert-
HO-MO3TOBOI TpaBMe Pa3BUBAIOTCS HAPYNICHUS B
PA3JINYHBIX 3BEHBSAX CHUCTEMBlI T€MOCTAa3a, YTO CIIO-
coberByer passutnio y Hux JIBC-cunapoma. ¥ max-
TEpPOB 4allle U ObICTPEe Pa3BUBAIOTCS TSIKENBIE €10
(hbopmBI, TIPU KOTOPBIX YBEJIUYUBACTCS YACTOTA Pa3-
BUTHS UHTPA — U 9KCTPAKPAHUAIBHBIX OCJIOKHEHUT,
YeM y MOCTPAJABIINX, He PAOOTAIONIMX BO BPEIHBIX
YCJIOBUSX TIPOU3BOJICTBA, YTO B CBOIO OYEPEb MPU-
BOJIUT K BBICOKOI JieTasibHOCTU. OGOCHOBAaHHOE PaH-
Hee TpoBesieHue AuGdepeHITMPOBAHHOTO JICUCHUS
HapyIIEHUI B CUCTEME TeMOCTa3a B KOMILJIEKCE MH-
TEHCUBHOU Teparuu T03BOJISCT CHU3UTD YaCTOTY
pasuTusi ocTpeix (opm JABC-cunapoma, uHTpa- u
9KCTPaKPAHUAIbHBIX OCTOXKHEHWH, & KOHEYHOM UTO-
re, U JeTaabHOCTD [12].

M3yueHbl 0cOOEHHOCTH HAPYIIIEHUSI TIPOHUIIAE-
MOCTH reMaTOaHIe(haTmaeckoro bapbepa npu KpuTH-
YEeCKUX COCTOSIHUSIX, OOYCJOBJIEHHBIX TPAaBMOU Y
MaxTepoB. BbIsSBIIEHO, UTO y TIOCTPAABIINX, He Pabo-
TAIONMX BO BPEIHBIX YCJIOBHAX TPOU3BOJICTBA, TIPU
KPUTHYECKUX COCTOSTHUSIX, OOYCJIOBJIEHHBIX Yeperl-
HO-MO3TOBOI TPaBMOMH, Ha 1-ble CYTKM TIOBBIIIAETCS
MIPOHUIIAeMOCTD B Hampasiernu kposb — [THC. C 3-
WX CyTOK MPOHUIIAEMOCTb MEHSET CBOE HAIIPABJICHHE
Ha niporuBononoxuoe — ITHC — xpoBb. B nanbHeii-
1IeM, CTAaHOBUTCA KpaliHe HU3Kol ((heHOMEeH «3aKpbl-
Tist Gapbepas). Y MAXTEPOB € MOJ3EMHBIM CTaKeM
paboThI HoJtee 5 JIET P TSIKEION Y€PEITHO-MO3TOBON
TpaBMe, UBMEHEHIE TTPOHUIIAEMOCTH reMaToaHIIeda-
JIMYECKOTO Oapbhepa MMEET TaKykl JKe HaIpaBjeH-
HOCTb, YTO U y MOCTPAJABIINX (€3 MOJA3EMHOTO CTaKa
pabotbl. [Tpu TsEKesIOi 4epernHo-MO3roBOi TpaBMe y
MIAXTEPOB C MOA3EMHBIM CTaKeM paboThl Hosiee 5 jieT
HaApPYIIECHUS TPOHUIIAEMOCTH TeMaTOIHTIe(haTnIecKo-
ro Gapoepa I cremeru He BoistBiisiercst, 11 crernenb oT-
Meyvaerca B 11,1%, 11T — B 31,6% u IV — B 55,6%, TOI-
Jla KaK y TOCTPaaBiIuX 0Oe3 MOA3EMHOTO CTaxka
pabotsl I crenens BoisiBasiercs B 15,4%, 11 — 34,6%,
IIT — 23,1%, IV — 26,9%, uro cBujereabcTByeT 0 60-
Jiee TPyOOM TOBPEKIECHUN TeMaTOIHIIEPATITIECKOTO
Gapbepa y MOCTPaJIABIIIX [IAXTEPOB, KOTOPOE CIIOCO0-
CTBYET YBEJIMYEHHUIO YaCTOTHI MHTPAKPAHUAJIbHBIX

mined; miners with an underground work experience
of 10 years and more with severe craniocerebral trau-
ma develop disorders in various parts of the hemostat-
ic system, which contributes to the development of
DIC syndrome. Miners have more frequent and more
rapidly developing severe forms of the syndrome, in
which the frequency of intracranial and extracranial
complications increases, in comparison with those who
do not work in harmful production conditions, which
in turn causes high mortality. The reasoned early
implementation of differentiated treatment of disor-
ders in the hemostasis system in intensive care units
enables the reduced frequency of the development of
acute forms of DIC syndrome, intracranial and
extracranial complications, and, finally, mortality [12].

The characteristics of the permeability of the
blood-brain barrier in critical conditions due to trau-
ma in miners have been studied. It was revealed that
in victims, who do not work in harmful production
conditions, in critical illness caused by craniocerebral
trauma the permeability is increased on Day 1 in the
direction of blood — the central nervous system.
From Day 3 the permeability changes its direction to
the opposite one: the central nervous system — blood.
In the future, it becomes extremely low (the phenom-
enon of «closing the barriers). The miners with an
underground work experience of more than 5 years
with severe head injury have the change in permeabil-
ity of the blood-brain barrier of the same direction as
that of the victims without underground work experi-
ence. In severe craniocerebral trauma in miners with
an underground work experience of more than 5 years
there is no disturbance of the permeability of the
blood-brain barrier of the 1st degree, the 20d degree is
observed in 11.1%, the 3td degree in 31.6%, and the
fourth degree in 55.6%. In victims without an under-
ground work experience the 15t degree is detected in
15.4%, the 20d degree in 34.6%, the 3rd degree in
23.1%, and the fourth degree in 26.9%, which indi-
cates a more serious damage to the blood-brain barri-
er in the affected miners that contributes to an
increase in the incidence of intracranial pyoinflamma-
tory complications and decreased surviving [13].

The results obtained showed that underground
work makes an irreversible impact on the human
body and psychology. Work under the ground results
in the restructuring of the body and its functions. It
turned out that even common illnesses in miners
have a course somewhat different from that in people
who do not work underground. A different type of
respiration and circulation has been identified in
miners. Moreover, more pronounced deviations from
the norm were directly dependent not so much on
the age of a miner, but on the length of work under
the ground: the greater the underground experience,
the worse the health.

The main conclusion drawn by the employees
of the Regional Campus indicates that the critical
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THOHHO-BOCIIAJIUTEIbHBIX OCJOKHEHUN M TIOBbIIIe-
HUIO YNCJIA JIETATbHBIX UCX0N0B [13].

[TosrydenHble pe3yabTaThl MOKA3aJIU, 9TO TOI-
3eMHast paboTa HAKJIAbIBAET HEOOPATUMBIIL OTIIEYa-
TOK Ha OPraHU3M U MCUXOJIOTUIO 4YesioBeka. PaboTa
1o/l 3eMJIeil BesleT K IepecTpoiike OpraHu3Ma U ero
dyuriumii. OKazanock, 4To gake OObIYHbIE GOJE3HH Y
nraxrepa MpoTeKalnT HECKOJIbKO MHAYe, 4eM Y JIIo/el,
He paboTaoKX M0/ 3eMJieil. Y maxTepoB OblLI BbI-
SIBJIEH JIPYTOU THIT JIBIXaHUSI U KPOBOOOPAIIEHMUSI.
ITpuuem Gosiee BbIpasKEHHBIE OTKJIOHEHUST OT HOPMbI
HAIPSAMYIO 3aBUCEITN HE CTOJBKO OT BO3PACTA IIaXTe-
Pa, CKOJIBKO OT CTaka paboThI IO/ 3eMJIEH, 4eM GOJIb-
1Ie TIOJI3EMHBII CTaK, TEM XYK€ 3/[0POBbE.

OCHOBHOIl BBIBOJI, C/IEJIAHHBIM COTPYJHUKAMU
Dunana, CBUIETETBCTBYET O TOM, YTO KPUTUYECKIE
COCTOSTHUSI TIIAXTEPOB, OCOOEHHO ¢ GOJIBIITUM TTO/3EM-
HBIM CTaKeM PabOThI, OTIUYAETCS OT KPUTUUECKIX
COCTOSTHUH MOCTPAIABUINX, He PAOOTAIOIIIX BO BPE/I-
HBIX YCJIOBUSIX HMIAXTHOTO IIpousBojcTsa. Ilpu miu-
TEJILHOM TOJIBEMHOM CTasKe PabOThI, CTPECCOBDIE YC-
JIOBUSI TpyJAa CIOCOOCTBYIOT Pa3BUTUIO CBOUX
0COOGEHHOCTEN AIANITAIUHU JIBIXaHUST U CEPEUHO-CO-
CYAMCTOU CUCTEMBI, IUTOTEHETUICCKUX M3MEHEHUN
B KPOBHU, OCOOEHHO BBIPAKEHHbBIE MMPU MOA3EMHOM
craxke pabotsl 10 u GoJiee Jier.

[Momyuennsie corpyannkamyn Ouinana HaydHbIe
Pe3yIIBTaThl OB OMYOJIMKOBAHBI B IIEHTPAJIBHBIX Ha-
VUHBIX JKypHAJIaX U Matepranax kougepenmmii. B Ho-
BOKY3HeIIKe TIPOBOIMINCE: Beepoceniickasi koHpepen-
st «AKTyaJbHBIE BOIMPOCHl  00e300MBaHUS U
MHTEHCHUBHOM Teparny TSDKEeJION 4YepertHo-MO3rOBON
TpaBmbly» (2003), Hayunas koHbepenius «I[Ipuopurer-
HbIE BOIPOCHI AHECTE3NOJIOTMA W WHTEHCUBHOW Tepa-
> (2004), Beepoccntiickag kordepentms «Kputu-
YeCKHe COCTOSIHUSI Y IIAXTEPOB MPH 3a00JIEBaHUSX U
TexHorenubix Kartactpodax» (20035), Bcepoccuiickas
HAYYHO-TIPAKTHYeCKasd KOH(EpPeHINs «IKCTPeHHas
MEIUIMHCKAS TIOMOIIb [IPH YPE3BBIYAIHBIX CUTYAIIUSX
TEXHOTEHHOrO XapaKTepa B KPYITHOM IIPOMBIIILIIEHHOM
nienTpe» (2007), pernoHa bHas HAYIHO-TIPAKTHYCCKAS
koHpepentus «IlepcreKTHBbI HAYYHbBIX NCCITEI0BAHUI
1 WX POJib B pa3BuTHM peanumatosoruns (2008).

QOuinan aKTUBHO MPOBOIUJ TOCTAUILIOMHOE
obyueHue Bpaueil 1Mo CIernaaIbHOCTH aHECTE3HOJI0-
rUsI-PEaHuMaTOIOTHSI.

Hayunbie corpyaauxn Ouinasna, sBJsisICh wie-
namu Dezepariiy aHeCTE3NOJIOTOB-PEAHUMATOJIOTOB
Poccun u Accormarinin aHecTe3n0JI0roB-PeaHnMaTO-
JioroB KeMepoBCKOI 06J1aCTH, €5KEr0/IHO YIaCTBOBAIIN
B 00JIACTHBIX ¥ TOPOJACKUX OOIIECTBAX aHECTE3UOJI0-
rOB-PEAHUMATOJIOTOB U BBIMOJHSIA 3HAUNTETbHDII
006beM KOHCYJISTATUBHOI TIOMOIIHU B OT/IEJIEHUSIX Pea-
HuMaruu 6oJpHUIL ropoos fora Kysbacca (ITpokorib-
esck, Kucenesck, Ocunnuku, Mbicku ) 1 GOJIbHAIAX T.
HoBoky3Hzerika.

Corpyaaukamu Dunasna omybinkoBaHo GoJiee
700 neuarHbix pa6ot. ITo usydeHuo ocobeHHOCTEN

conditions in miners, especially in those with a
large underground work experience, differ from the
critical conditions of victims who do not work in
harmful mining conditions. At long underground
work experience, the stressful working conditions
contribute to the development of altered patterns
of adaptation in breathing and cardiovascular sys-
tem as well as to cytogenetic changes in blood cells.
These alterations were most significant when
underground work experience was continuing for
10 and more years.

The scientific results obtained by employees of the
Regional Campus were published in major scientific
journals and conference proceedings. In Novokuznetsk
the following events took place: the All-Russian
Conference Urgent Issues of Pain Management and
Intensive Care for Severe Craniocerebral Trauma
(2003), the Scientific Conference Priority Questions of
Anesthesiology and Intensive Care (2004), the All-
Russian Conference Critical Conditions in Miners with
Diseases and Technogenic Disasters (2005), the All-
Russian Scientific and Practical Conference Emergency
Medical Assistance in Emergencies of Technogenic
Nature in a Large Industrial Center (2007), and the
Regional Scientific and Practical Conference Prospects
of scientific research and their role in the development of
resuscitation (2008).

The Regional Campus has had extensive cours-
es in post-graduate training for doctors anaesthesiol-
ogy and intensive care.

The research staff of the Regional Campus as
members of the Federation of Anaesthesiologists
and Reanimatologists of Russia and the Association
of Anaesthesiologists and Reanimatologists of the
Kemerovo Region have annually participated in
regional and city societies of anesthesiologists and
reanimatologists and performed a significant
amount of counseling in intensive care units of hos-
pitals in towns in the south of Kuzbass
(Prokopyevsk, Kiselevsk, Osinniki and Myski) and
in Novokuznetsk hospitals.

More than 700 publications by employees of the
Regional Campus have been published. There have
been the publications of the results in 74 scientific
papers on critical illness in miners, including 66 papers
in peer-reviewed journals and 2 papers in internation-
al journals. The results of the research have been pre-
sented and published in the materials of scientific con-
ferences both nationally and internationally.

Fifteen collections of academic papers and
materials of scientific conferences were published.
Seven monographs have been published. 59 patents
of the Russian Federation for inventions were grant-
ed. The employees of the Regional Campus had
defended eight DSc theses and 38 candidate disser-
tations. Two DSc theses and five PhD dissertations
were defended using the study material obtained
when clinically observing the miners.
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TEUEHUSI KPUTUUECKUX COCTOSHUN Y IAXTEPOB OIyo-
JIMKOBaHbI 74 Hay4YHbIE pabOTHI, U3 HUX 66 padoT B pe-
[[EH3UPYEMbIX JKYPHAJIaX, 2 — B 3apyOe/KHOU MmeyaTu.
Pesynbrarhl UCCJAEOBAHUI JOJOKEHBI U OIYOJIHKO-
BaHbI B MaTepHasiaX HAYYHBIX KOH(MEPEHINH pas3iny-
HOTO YPOBHSI Kak B Poccuu, Tak 1 3a pyOGesKoMm.

Boimyiero 15 cOOPHUKOB HAyYHBIX TPYJIOB U
MaTepuasioB HayuHbIX KoH(Depenimii. Omybinkosa-
HO 7 monorpadwmit. [loxydueno 59 matentoB PD Ha
uzobperenust. Corpyaankamu Ouirasa 3aiuieHbr:
8 noxropckux u 38 kaHaUAATCKUX Auccepranuii. [lo
MIAXTEPCKOIl TeMAaTUKe 3AIIUIIEHO 2 TOKTOPCKUE U
KaH/IUJJATCKUX JIUCCEPTAIUM.
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Mocrynuna 31.07.17

Research results of the Regional Campus have
been awarded by diplomas of all-Russian medical
exhibitions. The employees have been awarded by
diplomas of the Administration of the Kemerovo
region and the Novokuznetsk city.

Pa6otsl, BhIeANe U3 cTeH huInaia yaocTo-
eHbl AUTIOMOB Bcepoccuiickux MeiuIIMHCKUX BbI-
CTaBOK, €T0 COTPYAHUKU HATPaKIEHbI TpaMOTaMuU
Anvunucrpariu Kemeposcekoit obaactu u . HoBo-
Ky3HeI[Ka.
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