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Azanranms K XpOHUYECKOMY CTpPeccy Y FOpHOPa00YnX KAJIUMHBIX PYAHHKOB HA
NnpuMepe UCCIe0BAHUA TOJEPAHTHOCTH K (PU3HYECKON HArpy3Ke

Benopycckuii 2ocyoapcmeennvlii meOuyuHckuil yHusepcumem, 2-s kageopa
BHYMPEHHUX Oone3Hell

C uenbto u3ydeHus afanTalui K XpOHUYECKOMY CTPECCY CPaBHMBANIACh TOJIEPAHTHOCTh
K (u3nyeckoil Harpy3Kke, a Takke MPOBOIUIACH AUATHOCTUKA CTPECC-MHAYLUPOBAHHOM
UIIEMUU MUOKap/a B pa3IMYHbIX TPO(PECCUOHATBHBIX TPYIIAaX MYKUYUH TPYJOCIOCOOHOTO
Bo3pacTta. [Ipumensuicst MeTo J03MpOBaHHOMN (PU3UUECKON HAarpy3KU Ha TPEeIMMUIIE.
OO6cnenoBanbl ropHOpabOYMe KaTUHHBIX PYAHUKOB, HA3eMHbIE pabOUYHNe TSHKEIOTr0o
(Gur3UYECcKOro Tpyaa U My KYUHbI KOHTPOJIBHOU rpynmnsl. B rpymnme ropaopadbounx
yCTaHOBJIEHAa HauboJiee BbICOKAs TOJIEPAHTHOCTD K (PU3HUECKOM HAarpy3Ke, pexe
IIPOSIBJISUIACH HEAZEKBAaTHAS TUIIEPTEH3UBHAS PEAKLIHS U UIIEMUYECKOE CMEIICHUE CETMEHTA
ST Bo Bpemst mpoBeieHus poObl. Bricka3zbiBaeTcs NMPeAnoNoKeHHe, YTO MOI0KUTEIbHBIN
(amanTuBHBIN) 2 (HEKT XPOHUUECKOH cTpecc-peakiuu Ooliee OJaronpusITHO pealu3yeTcs B
MOA3EMHBIX YCJIOBUSX MO CPAaBHEHUIO C aJanTalden K Tsxkea0i Gu3ndeckon Harpy3ke Ha
ITOBEPXHOCTH.

KuaroueBble cjioBa: ropHopabouue, XpOHUUECKHI cTpecc, TOJIEPaHTHOCTD K
(bu3nYecKoi Harpy3Ke, TSKeNbld GU3NUYEeCKU TPy, aAanTalus, MOJ3eMHbIE YCIOBUS.

J.I.Radkevich

The process of adaptation to the miners' chronicle stress at the potash mines according to the
example of the research of tolerance to the physical labor

The tolerance to the physical labor was compared with the learning purpose of adaptation to
the chronicle stress, and the stress-induced myocardium ischemia diagnostics was used
among the different professional groups of the able-bodied men. The method of the dosed
physical labor on tredmilium was used as well. The potash mines miners, terrestrial workers
of the hard physical labor and the men of the control group were examined. The highest
degree of tolerance to the physical labor was established in the group of the miners,
Inadequate hypertensive reaction and ischemic displacement ST segment was displayed very
seldom while carrying out the test.

Key words: miners, chronicle stress, tolerance to the physical labor, hard physical labor,
adaptation, underground conditions.

Pabota maxtepa coderaer B ce0e TSKENYI0 PU3MUECKYIO HATPY3KY B YCIOBUAX
MHOTO()aKTOPHOTO HEOJIAroNpUATHOIO BO3ACHCTBHS, a cielu(puKa MOJ3eMHOIO
MMPpONU3BOACTBA CBA3aHa C XPOHUYCCKHUM SMOIUOHAIBHBIM CTPECCOM. H3BectHO TAaKXeE, 4TO
IIOBTOPHOE BO3JEUCTBUE CTPECCOpa MPUBOAUT K PA3BUTHUIO YCTOMUYNBOMN «10JIOBPEMEHHOU
aJIanTaluu», XapaKTepPU3yIOIIeHCs BRICOKOH PE3UCTEHTHOCTRIO K cTpeccopy [9].

K HACTOAIICMY BPEMCHU agallTalHOHHAS KapAUOIMMPOTCKIHA ABJISACTCA (l)aKTOM
YCTAHOBJICHHBIM M JIOCTATOYHO M3yUCHHBIM KaK B KJIMHHKE, TaK U B dKcriepuMenTe [1, 2, 4].
I[OKaSaHO, qTo aganTanyusa K MATKUM CTpeCCOpaM IPUBOJUT K HAKOIIJICHUIO B MUOKAp/JI€
nsTH N30(popM OENKOB TerIoBoro moka cemeiictea HSP70 [6], koTopble yCHITUBAIOT
CTPYKTYPHYIO CTAOMJIBHOCTD KJIETOYHBIX MEMOpPaH K pa3IMUYHbIM IMOBPEKIAIOIINM
dakropam. ImeroTcs kiuHUYECKUe, nuaeMmuonorndeckue [10] u sxkcnepumenTanbhbie [11]
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JaHHbIE 00 YBETMUEHUN KOPOHAPHOTO KPOBOTOKA B OTBET HA PETYJISIPHbIE BO3JAEHCTBUSA
YMEPEHHOW F'MIOKCUU U J03UPOBAHHOM (r3nueckoil Harpy3ku. [Ipy cpaBHUTENbHOMN OLICHKE
pa3HbIX BUJIOB aJJalTAllMOHHON 3aIllUThl MUOKAp/1a MPHU CTPECCE OMBITHBIM MTyTEM Ha
KUBOTHBIX MIOKA3aHO, YTO NPEIBApUTEIbHAS aJalTallusl K MSTKOMY CTPECCOPHOMY
BO3JICHCTBHIO OKa3bIBAET MAKCUMAJILHOE 3aIIUTHOE OT TSAKEJIOr0 CTPecca BIUSHUE Ha
KJIETKU CEPACYHOMN MBIIILBI TP MUHUMAJIBHOM YBEJIMUYEHUH KOPOHAPHOIO pycia.
AnanTanus *e K TUIOKCUH, HAIIPOTUB, OKa3bIBAET MUHUMAJILHOE 3aIIUTHOE BIUSHUE HA
MHUOKapJ OT CTpecca MPU MAKCUMaJIbHOM YBEJIMYEHUH €r0 COCYAMCTOrO JI0Ka. AJanTauus K
(bu3nYecKol Harpy3Ke Mo yKa3aHHbIM IapaMeTpaM 3aHUMAET MPOMEXKYTOUHOE MOJIOKEHUE
[3].

B nuteparype uMeroTcs CylecTBEHHbIE Pa3Inyusl B OLIEHKE COCTOSIHUS T€MOJUHAMUKH
U TOJICPAHTHOCTH K (PU3UUECKOM HArpy3ke y maxrepoB. [1o coobrienusm [8] atu
nokasarenu B 86,1% cooTBETCTBYIOT BO3paCTHBIM HOPMaM JaXe B CTAPUINX BO3PACTHBIX
rpyIIax co CTaKeM padoT B MOA3EMHBIX yciaoBusax 6onee 15 ner. JIpyrue padotsi [5, 9]
BBISIBUJIM OTKJIOHEHHS OT HOPMaJIbHBIX 3HAUEHHUH JIaXke y JIUI MOJIOI0TO U CPEAHETO
Bo3pacTta. [IpuBeneHHbIe UCCIe10BaHNs MPOBOAWINCH Y TOPHOPAOOYUX YTOJbHBIX HIAXT.
Hacrosimiee rcciienoBaHue NOCBSIIEHO U3YyUYEHUIO COCTOSIHUS TEMOIMHAMUKY U
TOJIEPAHTHOCTH K (PU3MUECKON Harpy3Ke ropHOpadOouYnX KaJUHHBIX PYIHUKOB. Y CIIOBUS UX
paboThl OTIMYatOTCs O0Jee 0JIaronpUsTHBIM TEMIEPATYPHbIM MUKPOKIMMATOM, 3aBUCSALIUM
OT MEHbIIIEH TTyOUHBI IaXT.

VYuuThiBast pa3HOUYTEHUS B UMEIOIIMXCS HEMHOTOUMCIEHHBIX JIUTEPATYPHBIX
COOOIIEHUSIX [0 BOMPOCY OLEHKH TOJIEPAHTHOCTHU K (PU3NUYECKON HArpy3Ke, a TaKxKe
OTCYTCTBUE OOBICHEHHS] BO3MOKHBIX ATOPU3UOIOTMUECKUX MEXaHU3MOB Pa3BUTHUS
CEPJIEYHO-COCYIUCTOM NATOJOTUHU Y IIaAXEPOB Mbl CUUTAEM aKTyaJIbHBIM HACTOSIIIEE
UCCJIeI0BAHME.

Martepuast 1 METO/Ibl UCCIIE0BAHMS

C uenblo u3ydeHus afanTalui K XpOHUYECKOMY CTPECCY CPaBHMBANIACh TOJIEPAHTHOCTh
K (u3nyeckoil Harpy3Kke, a Takke MPOBOIUIIACH AUATHOCTUKA CTPECC-UHAYLUPOBAHHOM
UIIEMUU MUOKap/a B pa3IMYHBIX TPO(PECCUOHATBHBIX TPYINAaX MYKUYUH TPYJOCIOCOOHOTO
Bo3pacTta. Mcnonbp3oBancs MeTo 103MpOBAHHON (U3HUECKON HArpy3Ku Ha Tpeamuie. Jlis
oOcnenoBanus npuriaiieHsl MyxurHbl 20-60 net, cuutaroiue ceds 310poBbiMU. Bee
oOcneayeMble pa3zesieHbl Ha 3 rPyNIbl B 3aBUCUMOCTH OT YCJIOBHI TPYA0BOM
nestenbHocTU. ['pynmy Nel cocraBunu 126 ropHopabounx KaauiiHBIX PYJHUKOB OCHOBHBIX
[IAXTHBIX CMIENUATBLHOCTEH (MAITMHUCTBI TOPHOBBIEMOYHBIX MamuH (MI'BM),
ropHopaboure ounucTHbIX 3a00eB ('PO3), kpenuiblukn, B3pbIBHUKH). CpeHuil BO3pacT
maxtepoB coctaBui 39,3+1,09 net co craxkem paboThl B oa3eMHbIX yenoBusix 14,97+1,09
aet. B kauectBe rpymnmbl Ne2 (rpynma cpaBHeHus1) oocienoBanbl 40 Ha3eMHBIX pabOUYnX
aHAJIOTMYHOT0 BO3pacTHOro cocrapa (39,65+2,46 neT), 3aHAThIC B HA36MHOM TSDKEJIOM
(bu3nYecKoM TpyJie Ha 000raTUTENbHBIX (padbpuKax MPEeANpPUATHS U COJEOTBANAX U
umerornue crax padoter 14,95+2,09 ner. J{nst rpynmsl koHTposis (Ne3) HaOpaHbl 24 MyK4¥H,
3aHATHIX B PA3JINYHBIX Cepax TPYAOBOH IEATEILHOCTH (MHXEHEPHO-TEXHUYCCKHE
pabOTHUKH, pabovre CPETHETKEIIOT0 U JIETKOro (hU3n4YecKkoro Tpyaa) B Bozpacre 39,5+2,1
JeT co cTaxkeM pabotsl 13,92+2,59€T.

TpeaMumn-tecT BBITONHSUIN 110 MOAU(PUIIMPOBaHHOMY NpoTokony R. Bruce na ctpecc-
cucreme Megacart (Siemens). [Ipotokos ObLT K3MEHEH BBUAY IPEOIAracMoro
OTCYTCTBUS MATOJIOTUH Y 00CIIeIyeMbIX U Harpy3Ka HauWHajaach IpH MOAbEME OJTHOTO
koHI1a nopoxku Ha 10%. [IpuMeHnsitack HenpepbiBHAS, CTYIIEHEOOpa3HO BO3pacTaromast
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Harpy3ka, NpoAOKUTEIbHOCTh KaXKJI0M CTyNIeH! TpU MUHYTHI. Bo BpeMst mpoObl
OCYLIECTBISUIUCH HenpepbiBHOE MOHUTOpHUpoBaHue DKI' B 12 oTBeneHUsIX U exKEMUHYTHAs
peructpanus DKI' Ha OymaxHyto jieHty. AJl u3mepsioch B KOHLIE 2-i MUHYTBI KaX 01
CTYIEHU Harpy3ku no metoay KopoTkosa.

@uU3HOJOTUUECKON peaklMeil Ha Harpy3Ky cuutanoch ysennuenue YHCC, yBennueHnue
cucronmuaeckoro AJl (y MosiobIX Jitojieit cucronrueckoe napienue He Boime 200 MM pr.
CT.,) IPH OJTHOBPEMEHHOM CHUKCHUU WJIM TEMOIMHAMHYCCKH HE3HAYMMOM TOBBIIICHUN
nuacronudeckoro AJl, pusznonornueckom nsmenennu IKI', MOSBICHUH OJIBIITKH,
YTOMJISIEMOCTH, OLIYILIEHUH Kapa, MOTIUBOCTH U T. 1. [Ipn HeagekBaTHOM noBbIIeHUH AJ]
peakiys Ha Harpy3Ky paclieHHBaJlach Kak rUnepTeH3uBHasd. MieMuyeckum TUIIOM OTBETa
Ha (PU3MYECKYIO HATPY3KY CUYUTAIOCHh BOSHUKHOBEHUE MPUCTYIA TUTMYHBIX aHTMHO3HBIX
OoJieli B mpoliecce npoBeneHus mpoOsl, mosieiienne Ha IKI' ropuzoHTanIbHON UIN
KOCOHHCXOIAIICH aenpeccun oo moabema cermerta ST Ha 1 MM B Touke uimemunu (i),
orcrosmei Ha 0,08 ¢ (0,06 ¢ npu Taxukapun) OT TOYKH J, coxpaHsromeiics oomee 1
MUHYTBI, JOCTOBEPHOE CHMKEHHE cucTonnueckoro A/l B mpoiiecce HapacTaBield Harpy3Ku
(6onee yvem Ha 10 MM pT.CT.), IOSIBIICHUE CEPHE3HBIX KETYTOUYKOBBIX APUTMUN WU
BBIPAKEHHBIX PACCTPOUCTB MPOBOAMMOCTHU. B cirydae npekpanieHus: npoOsl u3-3a 601U B
MKPOHOKHBIX MBIIIIAX, OJBIIIKY, 00IIEN yCTaloCTH, HEaJeKBAaTHOTO NOBbIIIEeHUS A/l
(Beimie 230/130 MM pT.CT.), APYTUX MPUYHH MPOOA CUMTATIACH HEMOTHON». B ocTanbHBIX
clIydasx mpoOy MpoI0JDKaIK 10 TOCTIKEHU HameueHHO# cyOmakcumanbaoit UCC (85% ot
MakcuMaibHoi Bo3pactHoit UCC).

MaremaTtuueckasi 00paboTKa JaHHBIX IPOBOIMIIACH HAa TIepcoHaAIbHONU DBM ¢
UCTIOJIb30BaHUEM CTAaTHCTUYECKOro nakera Excel. JlanHbie npeicTaBiieHbl B BUIE CPETHUX
apu(MeTHYeCKUX 3HaUYCHUH 1 ommOku cpeanero (M+m). JloCTOBEPHOCTD pa3IndHid
paccuuTana no kputepuio t CTerozeHra.

Pe3ynbpTaThl 1 00Cy)XaeHue

Pe3ynbpTaThl HccneqoBaHus mokasaiu, 4to 95,2% ropHopabounx, 80% myxuuH
rpynnsl cpaBHeHU U /9% MYy>KYMH KOHTPOJBHOM rpyMNibl JOCTUTIIM CYOMaKCUMAaJIbHOM 11O
Bo3pacty UCC npu npoBeICHUH TECTa ¢ JO3UPOBAHHOM (PU3UUECKON Harpy3Koi (Tadiuia).
Takum 00pa3zoM, Jayulire nokaszareian ObUTH YCTaHOBJIEHBI B IPYIINE AXTEPOB.
MakcumanbHasi IpOAOKUTEIBHOCTD BBITIOJIHEHHSI HATPY3KU Obli1a BBISIBJIEHA B IPYyIIIIE
rOpHOpaboYMX (B CPeTHEM OKOHYAHHE TeCTa Ha 4-i CTYNCHH HArPY3KH) U MUHUMAJIbHAS — B
rpymie cpaBHeHus (Ha 3-i cTyneHu Harpy3ku). [1o aTomy mokasaresto, a Takke 1Mo 00bemMy
BBITIOJITHEHHON paOOThl UMEIOTCS JOCTOBEPHBIEC PA3INYMS MEXKAY YKa3aHHBIMU IPYIIAMH,
YTO TOBOPUT O 00Jiee BHICOKOM TOJIEPAHTHOCTU K (PU3NYECKOIN HArpy3Ke B rpyMIe MaxTepoB.

Hau6onee Bbicokue nudpel MaKCUMaabHOTO cucToimyeckoro AJl npu Harpyske
YCTaHOBJICHBI B TPYIIE CPABHEHUS, MAKCUMallbHOE AuacToandeckoe AJl B Oonbliei
CTENEHH MOBBIIIAIOCH B IPYIIIE MIAXTEPOB, IPU 3TOM JOCTOBEPHBIX PA3IUUUN MEKITY
rpynnamu He otMeueHo. [Ipu ucxonnom nsmepenun A/l aprepuanbHasi TUIIEPTEH3US Yallle
BcTpeuanach B rpymme cpaBHenus (50%) u pexe B rpymme maxtepos (38,1%).

VY 82,5% maxTepoB yCTaHOBJIEH «OTPULIATENIbHBIIN» Pe3ynbTaT NpoObl 1 HAMOOJBIINI B
NPOIICHTHOM BBIPXKEHUU PE3YJIbTAT aJCKBATHOM ((PU3MOIOTUYECKOI) peakiuy Ha Harpy3Ky
cpeau Apyrux rpynm. XyKe cpelid BceX 00caeyeMbIX BhITIsiiena rpynmna cpaBuenus — 60%
«OTPUIIATEIBHBIX» P00 U PEkKe BCTpeyasiach GU3NOIOTHUECKas peakius Ha Harpy3ky (50%
npotuB 60,3% B rpynme ropaopadounx). Hanbonpiiee KOJIMIECTBO KITOTOKHUTEIbHBIX >
(nreMuveckux) mpod OBLIIO YCTAHOBJICHO B TPYIIE KOHTPOJIS M HAMMEHbIIIEE — B TPYIIIE
maxtepoB. [Ipu 3ToOM B KOHTPOJIBHOM rpyrine Obula BbISBIIEHA JOCTOBEPHO OoJiee riryooKas
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aenpeccusi cerMeHTa ST 1Mo CpaBHEHUIO ¢ TPYNION MAaXTepoB. Y TOPpHOPAOOUnX
UIIEMUYECKUAE U3MEHECHUS COXPAHSUIACH 00JIee IPOIOJIKUTEIBHOE BpeMsl (HEOCTOBEPHBIC
paznuuus) u B 87,5% umenu xapaktep 0e300eBoit aenpeccun cermenta ST, a B 12,5%
CllydaeB — JIETIpeCCHH cerMeHTa ST B COUeTaHUH C HAPYLICHUSAMH PUTMA.

Tabnuna

Pesynbratel TpeaMmi-TecTa

Tlokararems rpyimna Nel | rpyrma MNel | rpymmaa Ned
(ropHopa- {cpaese- {(xomT posta),
bavoae), HI )
n=124 n={ m=24

~'HICJE0 JTHTT, ZI0 CTHY I Baney eaaor OO 120 (95 2% | 62 {30%) 19 (79%)
MPOADEETEMLENS T TIpa b1, © AS2 1415 3% | 526 B304 | 20 B427 5
00k eM ERnoHeHH0i paforsr, MET 12,550,2% 11,0405 11,9740.3
MakcHMamHags YOO, yo/ v 161,040.3 158,127 161.0£1,6
MAK {HMANEHNe cueTormrreckae AJ[, v pr cx 190, 641,8 194 244 2 192,54 09
MaR{IMankne muactomrtecioe AN et pr er | 1071, 141.3 99 N+2 8 100,843 (1
XapaETep TPeIMILT-TecTa:

"LoneEHTENE HELE " 16 (12,7540 | 8 (20%) S{21%)

Y oTpHUaTENRHEE" 104 (22,5% | 24 (80%) 19 (79%0)
"HEmOTHRE" 6 (d, 20} B (2004) ]
DURHOMACUARCIAT p RAKTIHA HA HAMPVIEY Ta (B0 3R) | 20 {50%) 14 (58 3%
THOEPTE HINEHAT HEAKIIHA HA HAIDVIy 50 (39704 | 20 (30%) 10(41,7%)
HCRoDHAI ApTepHARE ART IEITERTEHSHA 48 (38,1%0) | 20 (50%0) 10 (41,7%)
cTpyETYpa ' Himensry ek mpalb:

anruHoREe Boan 0 { a

SHCHHOS HEE BOIM B COYETAHHE © H3MEHE HHAME

CETMEHTA S 1 1] 2f25%) 2(40%)
6e3boneRan DENPECCHA CErMERTS 5 1 14087, 5% HUTI%0 3060%)
HADYIIER HE CRPISHHOMS DHTMA B SO R TA HI

IeopeccHell cermeETa ST 212,5% g a
ESRIMHHA JENpeCCHE CeTMERTA o1, MM La1Eh 08" 1,45488,37 1,83+0,38
NpodoERTENEHOCTE LENpeccrE cermenTa 1, ¢ P | 116,0&24 4 | 94 5207 TE0ET0

[Ipumeyanue: * — 1OCTOBEPHOCTh pa3anyuil MoKa3zareseil B rpynie ropHopadouux u
rpynme cpaBHeHus, * p<0,05, ** p<0,001; * — 10CTOBEpHOCTH pa3INUMil OKA3aTENIeH B
rpynne ropHopabouux u rpymnme kourpois, p<0,05.

BriBoaml.

OueHuBas MoxyyYeHHbIE TaHHbIE, MOKHO CEJIaTh BBIBOJ, UTO Hanbosee BhICOKAs
TOJIEPAHTHOCTb K (PU3MUECKOM Harpy3Kke yCTaHOBIIEHA B rpyme maxTtepoB. [lo oobemy
BBINIOJIHEHHOHN paOOThl M MPOJOJKUTEIBHOCTH HATPY3KU B 3TOM rpyre UMETCsS
JOCTOBEPHBIE Pa3Inyus IPU CPABHEHUH C TPYIION HA3eMHbIX pabOyuX.

VY maxTepoB HanOoJee YaCTO CPEU BCEX UCCIIEyEeMbIX TPy BCTpeUyaiach
¢usnonornyeckas peakuust AJl Ha Harpy3Ky, pexe IposBIsIach HeaJgeKBaTHAS
TUNEPTEH3UBHAS Peaklys U UIIEMUYECKOEe CMENIeHNE cerMeHTa ST Bo BpeMsi IPOBEICHMUS
npoOsl. [lenpeccus cermenTa ST Obl1a JOCTOBEPHO MEHEE BhIpakeHa MO CPABHEHUIO C
KOHTPOJILHOM TPYNIOi, HO HOCHUJIA MPEUMYIIIECTBEHHO XapakTep 0€300J1eBOIl UIIEMUU.

B rpynme pabouux Tskenaoro Gpu3HMuecKoro Tpyjia Ha MOBEPXHOCTH HET TOCTOBEPHBIX
pas3IM4ui [IpYU CPABHEHUU C KOHTPOJIbHOM I'PYIIION 110 NIEPEUYNCICHHBIM BBIILIE
nokazatessiM. Ho B aTo#t rpymnme Haubosiee HU3Kasi TOJIEPAHTHOCTh K (DU3UUYECKOM HArpy3Ke,
yaile BcTpeyasiach TMNEPTEH3MBHAS PeaKIUs, PeXe OTMEUYeH Pu3nonoruueckuii oret A/l
CpeaM BCEX UCCIEAYEMBIX IPYIIIL.

4



Ha ocHOBaHMM NMPOBEAEHHOT0 UCCIEI0BAHUS MOYKHO MPEAIOoJIaraTh, 4To
MOJIOKUTENBHBIN (aanTHUBHBIN) 3P PEKT XPOHHUUECKOHN CTpecc-peakiuu 0oee
0JIaronpusATHO PeaNn3yeTcs B MOA3EMHBIX YCIOBHX 110 CPABHEHUIO C ajjanTanuei K
TsDKEIOoU (pU3nYecKo Harpy3ke Ha MOBEPXHOCTH.
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