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CraThst TIOCBSIICHA OIGHKE BIMSHHUSA YNOTPEOJEHHMS IOPOMIKOOOPAa3HOTO IPHPOMHOTO  LEOJIUTA
(xyHONTHIIONHUT) XOJIMHCKOTO MECTOPOXKICHUSI Ha PpETYISITOPHBIE U HUCIOJIHUTENBHBIE ITapaMeTphl
HecrennpUUecKoil pe3UCTEHTHOCTH CepIEeYHO-COCYJUCTON CUCTEMBI JIUL], IHPOKOTO BO3PACTHOIO AMAIa30Ha
(18-75 net), npokuBarOMKX Ha TeppuTopun FOTphI U CTpagaronX apTepuaabHOil TunepTeH3uei 1 creneHu.
Habmoanach TEHOCHUMS K CHU)KCHHIO HCIIOJHMTENBHBIX MApaMeTpoB HecHelu(pUYEeCKOH Pe3HCTEHTHOCTH
LEHTPAIbHON M nepuepuueckoid reMOJUMHAMMKY, ONTHMH3ALMs BBIPQKCHHOCTH CHMIITOMOB TMIIEPTCH3HH.
HauGouee BbipaxeHHbIH 3 dexT Habmonancs B CTapluInX BO3PACTHBIX IPYIIIAX, YTO Mbl CKIIOHHBI CBSI3bIBATH
¢ 0COOCHHOCTSIMH MHHEPAIBHOTO OOMEHA y TOKHMJIBIX JIIOJeH U ero KoppeKiuel neonntamu. PerymsaropHsie
rapaMeTpsl HecHenU(UIecKod pPe3UCTEHTHOCTH CHCTEMBI KPOBOOOpANIeHWsS NOKa3adM CTaOMIM3aIuio
NIPUCTIOCOOMUTENBHBIX SBIEHHH M aKTHBU3ALUIO AHTHTMIOKCHMYECKHMX MEXAaHH3MOB, YTO IIO3BOJISIET
OXapaKTepH30BaTh HPUPOJHBIE LEONUTH KaK S(QQEKTHBHBII MOIYJSTOp 9SKOJOTMYECKOTO IIPECCHHTa
okpyxaromiei cpeast FOrper.

Kniouesvie cnoea: necneuuduueckas pe3UCTEHTHOCTb, CEPACYHO-COCYAMCTas CHCTEMa, apTepualbHas
TMIEPTEH3Hs, IPUPOJHBIC LIEOIUTHI, AUCKOM(OPTHBIE TEPPUTOPHUH.

BBEJIEHUE

Hecnemduueckas pesucrenrocts (HP) oprannszma — noHsTHe, JaBHO YCTOSIBIICECS
B MEIHMKO-OMoJIoTHUecKoi TuTeparype. [loa Hell MOHUMAIOT YCTOMYNBOCTS OPTaHU3MOB B
OTHOLICHWW Pa3IMYHBIX (aKTOPOB, a €€ peaau3auus OCYLIECTBISIETCS MOCPEACTBOM
CXO0XHX peaklUi Ha pa3Apa)kKUTeIN pa3IndyHON MPUPOIBI U CHIIBI Bo3aeiicTus [1].

Xo0I10/1, THUIIOKCHSI, SMOIIMOHAIBHBIA CTPECC, TEXHOTEHHBIE 3arpsA3HEHUs U PSA IPYTUX
HEOJIAroNpUATHBIX (haKTOPOB PETYNIIPHO CONMPOBOXKAaOT xkwuteict Kpaiinero Ceepa u
MPUPABHEHHBIX K HUM TeppuTopuil. COBOKYMHOCTh 3THUX pasfpaXuTeneil NpUBOIUT
HaceseHue XaHTel-MaHcuiickoro aBToHOMHOTO okpyra — IOrper (XMAO-FOrper)
CEBEPHOMY DKOJOTHYECKH OOYCIOBIEHHOMY CTpEcCy, Ha3BaHHOMY <«CHHAPOMOM
MOJIIPHOTO  HampspkeHWsi»  [2].  JlaHHBI ~ CHHIpPOM  ABISETCS  PE3yIbTATOM
JOJATOBPEMEHHOI'O HAIPSDKEHMS cHcTeM, obecnieunBatoinx HP opranmsma.

OCHOBHBIMH YyYacTHHKaMH TIpOIlecca aJallTalliyl 4desoBeka Ha TroMeHckoM Cesepe
SIBJITFOTCSL KpOBOOOpaIleHrne, IeixaHue, KpoBb [3]. B3amMocBsA3aHHOE ydacTHe KpPOBH,
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MHOKapJa U KPOBEHOCHBIX COCYOB OIpE/eNieT TeHepaTn30BaHHbIi OTBET OpraHu3Ma Ha
BO3/IEICTBHE DKOJIOTO-KIMMATHIECKUX (PAaKTOPOB.

Pamom  wuccnemoBareneil  MOKa3aHO — TOCTOBEPHOE  CHWXKEHHME Yy CEBEpSH
3¢ (EKTUBHOCTH BOCCTAHOBUTENIFHBIX MPOLIECCOB, OTPAXKAIOLINXCS B TIEPBYIO odepenb Ha
coctostHMH cepaedHo-cocyaucTon cuctembl (CCC) [4-7] W MpUBOMSIIINX, B KOHCUHOM
UTOTe, K THINEPTEH3UBHBIM PEaKUysM, OOMIMPHO PacIpOCTPAaHEHHBIM CPEIH >KUTEIeH
IOrper [3, 8-10]. B HEKOTOpHIX BO3pacTHBIX TpYMIIAX YHUCIO JIUI[ C IOKAa3aTeIIMU
cucromueckoro aptrepuanbHoro mapieHus (AJC) Bemre 130 MM.PT.CT. JOCTHTaET
32-76 %. A.A.bapanoB m B. H. KaTioxuH CKIOHHBI pPE3OMHpPOBATH, YTO SBJICHHE
aprepuansHoi runepreHsun (Al') Ha TromeHckoM CeBepe o CBOEH paclpoCTpaHEHHOCTH
npeBocxoauT apyrue teppuropun PD [8, 11]. [Ipm sTOoM BBICOKOE apTepHAIBHOE
nasnenne (AJl) y My>XduH mipeo0iamaeT HajJ TaKOBBIM y JKCHITUH H SIBILICTCS (haKTOpOM
pUCKa pa3BUTHA HIIEeMUYecKor Ooine3Hum u wHbpapkta muokapaa [8, 11]. ITostomy
aKTyaJbHBIM OCTaeTCsl BONpoc npoduiakTudeckux Mep aist 0opsobl ¢ Al Ha CeBepe.

K nambonee >(pQPeKkTHBHBIM W MOCTYITHBIM METOJAM O3IOPOBICHUS HACEICHUS
OTHOCUTCSI TPUMEHEHHE NPUPOAHBIX CTHUMYJSATOPOB (QYHKIMHA OpraHu3Ma 4eJOoBeKa
(bA/loB). YmotpeGneHne HYTPHULEBTHKOB W NapadapMaleBTUKOB 0Oe3 MpUMEHEHUS
MEINKAMEHTOB TOMOTAeT: BOCHONHATH JeGUIUT MHUKPOHYTPUEHTOB; TIOBBIIIATH
HecTeUPUUECKYI0 PE3UCTEHTHOCTh OpraHu3Ma K (akTtopaM OKpYyKaroleld cpembl;
0e30MacHO peryaupoBaTh U MOANEPKUBATH PYHKIUH PA3IUYHBIX OPTaHOB M CUCTEM. JTO,
10 MHEHHIO MHOTHX aBTOPOB, OOECTIEYNBAET CHIDKEHHE YHciia 3a00JIeBaHU, TPUBOAUT K
MTOBBIIICHUIO YPOBHS 370POBBS M, TEM CaMbIM, TIPOJICHUIO KU3HH YeoBeka [12—15].

B nHacrosmiee BpeMs B MPOM3BOJCTBE OMOIIOTHUECKH aKTHBHBIX T0OABOK JOBOJBHO
HIMPOKO MCTIONB3YIOTCS MIPUPOAHBIE LEOJIUTHI, KOTOPBIE COUETAIOT B ce0e HOHOOOMEHHBIE
M aAcOpOMpYIOIINE CBOMCTBA, a TaK K€ CBOWCTBA MOHHBIX W MOJEKYNSPHBIX CHT, YTO
MO3BOJIICT HCIIONB30BaTh MX B KadecTBE aJalTOreHOB B LEMAX peleHus npobieM
S3HI0PKOJIOTHH M DKOJIOTHH YeaoBeka [16].

3aKOHOMEPHO BO3HHUKAET BOIPOC MEPCHEKTHUB MPUMEHEHHS MPUPOIHBIX IIEOJIUTOB IS
Koppekmy npenarojormdeckux cocrossanit CCC, K KOTOphIM MOKHO oTHeCTH Al 1 crenenu.

Takum oOpa3zoM, menpl0 HacToAwmied paboOThl cTaja OLEHKA MOKa3aTesel
PETYISTOPHBIX ¥ HCIIOJTHUTENBHBIX MapaMeTpoB Hecnienuduieckoil pesucrenrnoctu CCC
kureneit FOrpel myupokoro BO3pacTHOTO Awana3oHa, crpamaomux Al' 1 cremenu, mocie
ynoTpebeHns MOPOIIKOOOPa3HOTO IPUPOTHOTO IEOTUTa — KIIMHONTHUIIONHUTA.

MATEPHAJIBI 1 METO/bI

B uccnenoBanmm npuwHsUH ydacThe 153 dengoBeka MyXKCKOTo (n=79) u XEHCKOTO
(n=74) nona, 6oneubie A" 1 cTenenu B paze pemuccun Oosee 3-X MECAIEB, POAUBIIUECS,
WIH TIPOKUBAIOIINE HA TEPPUTOpUU XaHTHI-MaHCUIICKOTO aBTOHOMHOTO OKpyra — FOrpa
(r. Xautel-Mancuiick) 0ojiee 15 jer.

OCHOBBIBAsICH Ha CE30HHOW AMHAMHUKE TOKa3aTesle aprepuanpbHoro aamieHus [17],
oOcJemoBaHNe MAlMEHTOB IPOBOJWIM B BECCHHHE MECHIBI, KOTJIa BBIPAXKCHHOCTH
cumritomoB AI' makcuManpHa. PaboTta BhIMONMHEHA Ha 0a3aX OKPYKHON KIMHHYECKOH
OobHMIBI (T. XaHThI-MaHCHICK) ¥ KadeaAphl MEIUIIMHCKON W OMOJIOTHMYCCKOM XUMHH
XaHTel-MaHcHlicKul MenuIMHCKOW akaaemuu. JluarHoz AIT ObUT yCTaHOBJIECH B
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COOTBETCTBUM ¢ Pexomenmanmsimu Bcepoccuiickoro maydroro OOmmiecTBa KapAuoIOoTOB
(2010).

Kputepun BriroueHHs OONBHBIX B HCCIEIOBaHME: 1) MOOPOBOJIBHOE COTJIacHME Ha
y4acTHE B UCCIICJIOBAHUU; 2) PEMHUCCHS XPOHHUYCCKUX 3a0oieBaHuid Oonee 3-X MeCSIIEB,
KOppeKTupyeMasi pEeKOMEHIAIMAMI JIeUalllnX Bpayei.

Kputepun uckitoueHHUs W3 UCCIEAOBaHUS: 1) OTKa3 OT COTPYIHUYECTBA; 2) OCTPOE
3a0o0JieBaHue /WM XPOHUYECKOe 3a00yieBaHne B (haze 00OCTPEHUS, PEMHCCUS MEHee 3-X
Mecsne; 3) Hammune y OompHBIX Al II-III cTenmenm, wmeMuveckoil OOJIE3HHM Cep/lia,
HEKOPOHApPOTEHHBIX 3a00JIeBaHUI MHOKap/a.

Bce ucnbiTyeMbie ObUTH pa3ziefieHbl Ha TPYIIIBI, OTPAXKAIOIINE YIacTHE YEJIOBEKa B
TpymoBOM Tporecce: 18-21 rom — HaxXomsIIMECs Ha TOPOTe TPYAOBOH NMEATCIHLHOCTH,
CTYICHTHI CPETHMX CICIMATBHBIX M BBICIINX YUCOHBIX 3aBeICHUM; 2235 JeT — MOJIOABIC
CHEIMAUCTHI, JHIA, aKTUBHO YYacTBYIOIIME B TpyAoBOM Iporecce; 35-60 ner —
OTIBITHBIE TIpOodeccroHaNBL;, 61 TOA U OOJIee — IEHCUOHEPHI.

B xome mccrnemoBaHus OBUT HCIIOJIB30BaH ITOPOITKOOOPA3HBIN MPUPOTHBIA IICOTUT
(xmuHONITUNONUT) XOJUHCKOro Mecropoxaenus (Sxytus) mpousBoactBa 3A0 HIID
«HoBp» (r. HoBocubupck). HcmbiTyemble  ynoTpeOJisild — LEOJIMT  COTJIACHO
pexkoMeHnarusaM [18] mo 1,25 r mopormka 2 pasza B 1eHb (YTpoM U BeuepoMm) 3a 30 MHHYT
mo enbl, 3ammBas 100 M Boxel. JlnurenpHOCTh mpmema coctaBuwia 30 gHEH ¢
MATUIHCBHBIM TEPEPBIBOM B cepenauHe Kypca. llapameTrpel  Hecnenupuieckoi
PE3UCTEHTHOCTH KpPOBOOOpAIIEHUsI TOCie YIOTpeONeHUs] IIe0JNTa CpPaBHUBAIN C
JAHHBIMU, TTOTY9eHHBIMHA [0 Hadajia UCCIIEOBAHMA.

Jlns  OIEeHKM  MHAMUKY  WCTHIOJNHUTENBHBIX ~ MEXaHM3MOB  HecHenU(UIecKoi
pesuctentHoctd CCC onpenensinu yactoty cepaeuHbix cokpauenuit (HCC), cucrommueckoe
(AAC) m mmacrommueckoe (AJlJ]) aprepmanbhHoe maneHve (AJl), m3Mepsiid 1O MeETOmy
H. C. KoporkoBa Ha TipaBOil pyke, C HCIOJNL30BAaHUEM TOHOMETpa W (DOHEHIOCKONA B
MOJIOXKEHHUH cupid, B mokoe. [lynscoBoe napnenue (IT1M1) Beraucisimu kak paznocts AJIC u AT

Jns OueHKHM AWHAMUKHA PETYIATOPHBIX MEXaHH3MOB DPACCUUTHIBAIA WHACKCHl U
koadpduiuentei: MOK  (MuHYTHBIE 00BeM  KpoBooOparienus, JIII  (aBoitHOE
npou3sBeeHue) win unaekc Poouncona, BUK (BereratuBnbii nanexkc Kepmo).

Cratuctuueckas 00paOOTKa MaHHBIX TPOBOJMWIACE C IOMOIIBID TPOTPaMMEI
Microsoft Excel. OreHky Bend METONaMH BapHAlMOHHOW CTAaTUCTUKH. Ompenensimm
cpennee 3HadeHue (M) M cTaHIApTHYIO OMIMOKY cpenHel (m). JJocToBepHOCTH paznuunit
ompeaensiii 1o  t-kputepuro  CThlojieHTa. Pa3nuuust CUYUTATUCh CTATUCTUYCCKU
3HAYMMBIMU TIPH YPOBHE MocToBepHOCTH p<0,05.

PE3YJIBTATBI 1 OBCYXJIEHUE

OO6cnenoBanue IOOPOBOJBLEB JEMOHCTPUPOBANO KApTHUHY XapaKTEPHYIO IS
kuteneit cesepa 3anagaoi Cubupu ¢ quaraozoMm Al 1 crenenu (tabm. 1).

Y skeHIUH ¢ Bo3pacToM oTMedanock cHmkeHune YUCC. Pasnuma mexmy mepBol u
YeTBEPTOM TpymnmnaMu 0oO0cCIelOBaHHBIX JUL cocTtaBwia 7,1 ymapa B muHyTy (p<0,05).
AHaIOTUYHBIC 3aKOHOMEPHOCTH JKeHCKOU (hnsnonorun Ha CeBepe ObLITM OTMEUCHBI HAMU
panee [19], m SBIAIOTCS IUHAMHUYECKAM OTPAKCHHEM KOPPEKTHPOBKH MEXaHHU3MOB
OPUCTIOCOONIEHUST K DKOJIOTO-KIMMAaTHYECKUM OCOOEHHOCTAM perruoHa. Y My>KYMH
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TEHJICHITNS K Opaaukapauu He CTOJIb BeIpakeHa, a YCC crapreit Bo3pacTHOM rpymisl (61
U cTapie) ObUT HEeMHOTHM OoJTbIle, ueM y roHomrel (18-21 roxm).

Ta6amnma 1
HcnonHuTenbHbIE H PeryissTOpHble NapaMeTpbl HecnieupyecKoi pe3ucTEHTHOCTH
opraHoB KpoBooOpameHus xkurteneii FOrpsi ¢ quarnoszom Al 1 crenenn B
3aBHCHUMOCTH OT Bo3pacTta (M+m)

Ne|Tlon | n |Bospact| UYCC AJIC AL I MOK HIT BUK
(romel) | yA./MHH. | MM. pT.CT MM. PT. CT MM.pT.CT. 1/MUH y.e. y.e.
.| m |28 1821 74,1£1,92 | 121,542,02 |76,242,24* | 45,3+2,13  [4,34+0,76 |90,31+2,53 | - 0,73+0,55
2.1 x |31 72,2+1,44 | 126,4+3,82 | 81,3%2,12 | 45,1+£0,67* [3,64+0,65* |91,14+0,75 |- 12,4642,45
3. m | 14 93,35 72,03£1,80 {129,724+2,46 |89,52+2,21 |(41,82+0,76* [4,39+0,19 |91,03+3,10 |-26,10£2,26
4.1 x | 10 68,71+1,03 (135,93+4,12 [85,98+1,94 |49,41£1,03 |3,83+0,61 |93,42+1,21 |-26,90+6,07
5.0 M |11 3660 68,2+2,12 |143,2+1,56* [90,97+£0,93 |51,93+1,38 |5,11+0,37* |95,91£3,73 |-33,91+2,70
6. x | 14 66,96+2,08 |139,07+£3,65 | 86,31+1,9 |52,03£1,17 [4,084+0,52 |92,87+0,71 |-30,03+3,26
7. m |26 6175 75,3+3,10% | 141,7+1,93 |91,9+0,86* | 52,63+0,97 [4,92+0,21 (107,3£2,93* |-22,42+1,32
8| x |19 65,1+0,71* | 140,7+£3,97 |89,5+2,34* | 51,1242,02 |(3,87+0,23 |90,91+1,06 |-37,12+2,31

HpuMeanue: * _ 3HAYKMMBbIC pas3inuug MCKAY MMOKa3aTC/IAMU 11O BO3PACTy.

3nauenns AJIC 1 AIIJl y My X9MH | JKCHIIWH MTepBOi Bo3pacTHOU rpymsl (18-21
T0J1) MHTEPECHBI CBOM OJM30CTHIO K aHAJIOTUYHBIM 3HAUYEHUSM UX 37I0POBBIX CBEPCTHHUKOB
[20]. [dannoe HabOmiomeHWe emie pa3 MOATBEPIKIACT SBICHUE PaHHETO HAaNpsDKEHHS
cocyaucroro komrnonenta HP na Cesepe [10]. Haumbomee Boicokue 3Hauenus AJIC
HaOJIFOMANIMCh y JIUIT B Bo3pacTe oT 35 g0 75 ner.

Poct mokazateneil apTepuaabHOTO JaBlICHHUS HAIIEN CBOE OTPAKCHUE U B 3HAUCHHAX
nyJbcoBoro aapieHusi. Ocoboe BHUMaHHUE CiIeAyeT oOpaTUTh Ha TPETHIO U YETBEPTYIO
BO3pacTHbIe rpynmsl, Tae 1] B yuCIIeHHOM BBIPa)KEHUH MPEBBIIIAET BEPXHIOIO TPAHUILY
HopMmel. [ToBermenue I1]] Beimie 50 MM pT. CT. sIBIISETCS HEOIArONMPHUATHBIM (AKTOPOM B
MPOTHO3UPOBaHUH TeueHui 3aboneBanuit CCC [1].

B pamkax Hamiero ucciemoBanus BenwumHbl MOK y 5HIl KEHCKOTO ToJia OBLIH
3HAYUTEIFHO HIDKE aHAJOTHYHBIX IOKa3aTeseH JKeHITUH TepBON TPyHIsl 310poBhs [20],
MpOXHUBAOIUX Ha Teppuropun IOrpel. MakcumanbHas OTpUIATENbHAS JUHAMHKA
nocturana 45 % (p<0,05) y xeHmuH nepBod Bo3zpacTtHOH rpymnnsl (18-21 rom). MOK y
MyX4HUH ¢ quarHo3oM Al 1 cTerneHu HampoTHB JEMOHCTPUPOBAI JOCTOBEPHBIA POCT IO
CPaBHEHMIO C MPAKTUYECKH 3J0POBBIMH, JOCTHras MAaKCUMyMa B UYETBEPTON BO3pacTHOU
rpymme — 16 % (p<0,05). [lomoOHOE M3MEHEHHE 3TOro MmapameTpa CBHICTEIBCTBYET O
HEIPEPHIBHO MPOTEKAIOIINX TIEPECTPONKAX MMPUCIIOCOOUTEIBHBIX MEXaHU3MOB [21].

Hamm otmedeno moctoBepHoe (p<0,05) ymenmmuenume wmHzaekca JII y MyxunH u
KEeHIMH cTapme 60 jer. DTo yka3blBaeT Ha YBEJIWYEHHE MOTPEOHOCTH MHOKapAa B
KHCJIOPOJIE B 3TOM BO3pacTe.

OgmH W3  BaXHEHIIMX  PEryMsATOPHBIX  MapaMeTpoB  HeCHenupuIecKoit
pesuctenTHocTt CCC — BUK — He BBIXOAMI 32 paMKH HOPMBI M JEMOHCTPHUpPOBAI
YCTOMYHMBYIO TAPACUMIATUKOTOHHIO Y BCEX HUCTIBITYEMBIX.
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TakuM 00pa3oM, UCTIONHUTEIBHBIE M PETYISATOPHBIC MapaMmeTphbl Hecreluuaeckoi
PE3UCTEHTHOCTU CEPAEYHO-COCYAUCTON CUCTEMBI MY>KUMH U JKEHIIUH ¢ nuarHo3om Al 1
CTETeHH, NpoXUBaromMX Ha Tepputopun XMAO, Tpu HadWYMH TPOTHO3UPYEMBIX
cumntomoB — moBbimeHuss AJIC, AJIJI, oTnuyaioTcs BBICOKOH BapHaTUBHOCTBIO, YTO
MO3BOJISIET M30eKaTh CPhIBA AJAaNTAllMOHHBIX MEXAHW3MOB W TIO3BOJIAET OCYIIECTBISITH
HOPMAJIbHYIO JKU3HEIESTEIbHOCTb.

YeTkoe BBITIOHEHHE PEKOMEHIALMK JIUAIMX Bpadell M KOppeKIus o0pasa >KU3HU
1o3BoJTEOT kHTeNsIM XMAO-IOTper ¢ Al 1 cremenn ycnentHo (pyHKIIMOHUPOBATH, XOTS PSIIT
MoKas3aTelell W WHIAEKCOB HMMEIOT BBICOKME 3HAYEHHS, YTO TOBOPHUT O HEOOXOJUMOCTH
TEpaIeBTIUECKON KOPPEKLIUH, Aake MpU Haan4nK noBbiueHus A/l B npenenax 1 crenenu [21].

Brenenue B pammoH ceBepsH, crpamaromux Al 1 cTenmeHu, mpUpOIHOTO IEOJNTA,
MPHUBEJIO K PAay M3MeHeHuid (yHkunoHanbHBIX Mokazatesed CCC u, Kak CIEACTBHUE,
pacueTHBIX HHACKCOB (Tab. 2).

Bo Bcex o0cnenoBaHHBIX TpyNmHax JHI HaOMIOAAIOCh HE3HAYUTEIHHOE CHIKECHUE
UCC. MakcuMmallbHOE CHIDKCHHE HaOI0aaoch B Y MYKYHH UYETBEPTOM BO3PACTHOM
rpynnsl (61 u crapiie) U cocTaBisIo B cpegHeM Ha 3,8 ya./MuH (5 %) mensuie (p<0,05),
YeM [0 Hayaja MpHeMa LEOJUTOB. B HEKOTOPHIX Ipynmax AOCTOBEPHOCTb M3MEHEHHIN
CTaTHCTUYECKH MMOATBEPANUTE HE YAAJIOCh.

Ilokazarenu apTepuanbHOTO JaBJiIeHUS Ha (JOHE YIMOTPEOIECHHs MPUPOIAHBIX IIEOIMTOB
OKa3aIMCh HW)KE, YEeM JO0 Hayala HCCIECNOBaHHA. YUWTHIBasg JOCTATOYHO IIMPOKHIN
WHTEpBaJl OMMOKK CpeAHeH, B HEKOTOPHIX BO3PACTHBIX TpyIMax 3TOT pe3yapTaT He
BBIXOJUT 32 PaMKH TOTPEUTHOCTH, HO 00MIast TEHIEHINS K TIOHIDKEHHIO MTPOCIIeKUBAETCS BO
BCEX BO3PACTHBIX Ipymmax odcienoBaHHbIX ui. Hanbonee 3HaunTenbHOE MOHMKEHHE A/l
OOHapy)KEHO y MYKYMH M KCHIIUH YEeTBEpTOH Bo3pacTHOH rpymmsl (61 u crapuie). Y
myxxarH AJIC cocrasmisio B cpenaeM 5,6 % (p<0,05), a AL — 9,15 % (p<0,05), y eHImH
-4 % (p<0,05) u 8,75 % (p<0,05) coorBeTcTBeHHO. OOpariaeT Ha ceOs BHUMaHUE OOJIbIIIee
CHIDKEHHE IUACTOIMYECKOTO JIABJICHHUS [0 CPABHEHHIO C CUCTOIHIECKUM.

Camkxenne YCC w mokazaTened apTepuaabHOTO ABJICHUS OTPa3sWioch Ha
peryIsaTOpHBIX Mmapamerpax Hecrenuduaeckor pesucreHTHocTH CCC. CHmkenune I1]]
3a(puKCHpOBaHO BO BCEX BO3PACTHBIX TPYIIAaxX MY>KYHH, YTO SIBJISIETCS OJNArONpHATHBIM
(akTopoM. Y JKEHIIUH JOCTOBEPHOE CHIDKCHUE 3TOT0 MOKa3aTeNs 3a)MKCHPOBAHO TOJIBKO
BO BTOpO# Bo3pacTHOM rpymme (22-35 neT).

MakcuManbHbIN focTOBepHbI npupocT I1/], B cpaBHEHUH ¢ U3MEPEHUSIMH 10 Hayaia
nprueMa LEOJIUTOB, 3a()MKCUPOBaH B TEPBOH BO3PACTHOW Tpymme y >keHmUH — 12 %
(p<0,05), aTo MBI cBsI3bIBacM c Oonee 3ameTHRIM cHIDKeHueM A1/ mo cpaBaenuro ¢ AJIC.
Bonee ObicTpoe M3rHaHME KPOBH W3 CEpAId, BHI3BAHHOE MOBBIIIICHHEM COKPATUTEIHHOMN
CIOCOOHOCTH MHOKap/a, MOXET B HEKOTOPOii cTeneHu yBennuuts [1]] [22].

JI1 — unaexc PoOuHCOHA — apaMeTp, XapaKTePHU3YIOLUIHI CHCTOINYECKYIO (DYHKIIHIO
MHOKapJa, MO0 OKOHYaHWH KypCOBOTO IMpHEMa IEOJNTa CHIDKAJICS BO BCEX TpyMIax
o0ClIeIOBaHHBIX JIML, 4YTO OTpPakaeT YBEIMYCHHE MAaKCHMaJbHBIX  a3pOOHBIX
BO3MOKHOCTEH opranu3ma. Hanbosee sipko 3To u3MeHeHHe ObLIO BBIPAKEHO B UETBEPTOH
BO3pACTHOM rpytire 700poBoibIeB (61 u crapime).
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K GmaronpusarabiM 3¢ dekTaM MOKHO ¢ YBEPEHHOCTHIO OoTHecTH yBenmaenne MOK.
Habmromaemblii mpupocT 3TOr0 mapamerpa Ha (hOHE MECSYHOro Kypca YHOTpeONCHHS
MIPUPOJTHOTO LIEOJTUTA IEMOHCTPUPYET aIaNTAIIMIO CEPACYHON MBITIIIIEL.

Tabauuna 2
HcnoannuTebHbIE M PeryJsiTopHble NapaMeTpbl HecnelupuyecKol pe3uCTEHTHOCTH
opraHoB KpoBooOpaeHus ;xkuteieii FOrpsl ¢ xuarnozom AI' 1 crenenu nociie
ynotpeoJeHust meoautos (M+m)

Ne |Tlon | n | Bo3pact 4ucc AJIC A A MOK JIT BUK
(rome) | ym./MuH. MM. PT. CT. MM. PT. CT. MM.PT.CT. n/MuH y.e. y.e.

72,4+2.43 120,3+1,03 75,3+0,74 45,0094 |4,63+0,98 | 87,10+£1,07 |-4,01£1,62

1 M |28 # # # #
18-21 70,8+1,64 127,6£2,12 76,1+2,87 51,5+£2,34* |3,9240,80 | 90,34+1,83 |-7,49+2.31

2.1 x |31 o # # # #
71,6+2,44 127,30+3,07 | 86,11£1,73 41,278226 |4,71+1,26 | 91,23+1,32 |-19,81+£2,26

3 M |14 # # # #
22-35 67,27+0,83 131,94+3,87 | 84,13+3,61 46,84+2,11 |3,95+1,03 | 88,37+4,75 |[-24,78+2,31

4 XK 10 # # # st
66,9+1,81 138,7+1,66 88,64+2.24 | 49,93+1,13 |4,9243,12 | 93,14+0,83 |[-32,7143,43

5 M |11 # # # # # o
6. % |14 36-60 65,3+1,27 136,21+2,77 | 83,03+£2,62 53,28+1,83 [4,27+£1,60 | 89,13+0,94 |-27,79+3,04

#
71,5£3,26 134,2+3,08 84,2+2,09 50,0£2,23 | 4,96+1,13 | 95,95+3,54 |-17,76%£2,52

7.1 m |26 P o o # s w#
0175 ey 7 8* | 13492278 | 8232193 | 52.6£2,32% | 4032061 | 84,582246 |31.26:2,36

8| x |19 # o # # #

Ipumeuanue: * — 3HAUAMBIC PA3ITHMUNSI MEXKAY ITOKA3aTEIIIMH IT0 BO3PACTy
JlocToBepHoCTh * — p<0,05 M3MEHEeHHs TOCTOBEPHBI OTHOCHTENIFHO HAYANA HCCIIEI0BAHMS

BUK ne moka3zan kauecTBEHHBIX W3MeHeHUM. Kak u 10 Havana ucciaenoBaHus, Y BCEX
WCTIBITYeMbIX HaOJroganach ycTOMYMBAas MapacUMIIATUKOTOHHUSA, YTO CBUAETEIHCTBYET O
COXpaHEHWW TOHyCa MapacHUMIIATHYECKOW HEpPBHOW cHUCTeMbl Ha (hoHe ymoTpebieHus
HaTypaJbHOTO LIEOJIUTA.

Takum oOpa3omM, omeHHBas TOJIBKO WM3MEHEHHS OCHOBHBIX IIapaMeTpOB
Hecrrenudraeckor pesucteHTHOCTH CCC, MOXKHO CHeNaTh 3aKI0YeHHE O JOCTOBEPHOM
BIMSHUM HATYpaJbHOTO LIEOJUTa XOJIMHCKOIO MECTOPOKICHMS Ha OpPTaHU3M KUTeNeil
XMAO-IOrpsI ¢ cepaieuH0-COCYANCTOM MAaTOIOTHEH.

[MomoOHbIe Memuko-Onoaorndeckure 3h(HEKThl [EOTUTOR OMUCAHBl B OTCUCCTBCHHOMN
mutepatype. Tak, S. b. HoBocenos [23] ommchiBan cHumxeHue AJl, ycuiieHHe Iuypesa,
yIy4llleHHe CHa M TOBBIIIEHHE Pa0OTOCHOCOOHOCTH y OodbHBIX Al', MpUHUMAaBIIUX
neosmrcoaepxkamuii BAJ[ «JIutoBut». H. I'. Me3senrnieBoit ¢ coaBropamu [12] mokaszano
YMEHbIIIEHHE METEONA0MIFHOCTH M TeHACHINS K cTabunm3anuu A/l, conpoBosxaromasics
MOBBIIICHUEM TOJEPAHTHOCTH K (PU3MYECKUM Harpy3kam M MOJIOKUTEIbHBIMU CABUTaMU
JUTHIHOTO OOMEHA Y JIHII, TPUHUMABIIUX MTOPOIIKOOOpa3HBINA E0TUT. BRIICHEHO TaKxKe,
9TO TpUMEHEeHHe meonutconepxkameii bAJ[ «JIuToBUT» CMOCOOCTBYeT CHMKEHHUIO
Jle3aJallTUBHBIX MPOSBICHUN B CEpAEUHOCOCYUCTON CHCTEME M MPHUBENO K MOHMKEHUIO
METEOUYBCTBUTENBHOCTH y cTpouTenell Ceepo-Myiickoro ToHHens B bypsatuu [24].
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Pe3ynbraThl IPOBEZICHHOTO HAMH HCCIIEIOBAHUS TO3BOJLIIOT HA3BaTh A(P(hEKT 11eonnToB
MOZYJTUPYIOIIAM B OTHOIIICHUH TEMOINHAMIKH, YTO SBISIETCS PE3YIbTATOM HAJIOKEHUS ABYX
ouonornueckux 3(PpHEKToB — IHTEPOCOPOIIMOHHOTO U HOHOOOMEHHOT0. OTEYeCTBEHHBIMU U
3apyOCIKHBIMH ~ aBTOpPaMH  TIOKa3aHO, 4YTO aKTUBAIMS TIPOIECCOB JCTOKCHKAIMHA B
MIUIIEBAPUTEINEHOM TPAKTe CHIDKAET HArpy3Ky Ha HIMMYHHYIO, SHAOKPHHHYIO ¥ MOYETIOJIOBYIO
CHCTEMBI OpraHu3Ma, & MOJICKYJISIPHO-CUTOBBIE CBOVCTBA IICOJIUTOB CIIOCOOCTBYIOT YIAJICHUIO
W3 opranmsMa mnmuiko Na®, 1 mononHenuo myna mukposnementos (K¥, Mg*, Fe**, Cu™,
Zn**, Mn™, Si*), wurparommx HeManoBaxHYIO pOIb B (DOPMHPOBAHHH ICPBUUHBIX
MHKPORJIEMEHTO30B TIpY apTepruaibHoi runeprensun [16, 25-30]. Bo3amMokHO, 9TO MMEHHO
CTa0WIM3anysi  MHHEPAILHOTO  OOMEHa  OOYCIIOBIMBACT  OOJNBIIYIO  BBIPAKCHHOCTH
Ononormaeckrx dPQEKToB IEONUTOB Y JIUI CTAPIHX BO3PACTHBIX TPYIIIL.

CrnemyeT OTMETHTD, YTO YK€ Ha CTaJUH MOTPAaHUYHON apTepHaTbHON TUNIEPTEH3UN Y
OOJBHBIX MPUCYTCTBYIOT OTYECTIUBBIC TEMOPEOJIOTHUCCKUAE OTKIOHCHYSI, BAXKHSHIIIMMU U3
KOTOPBIX SBIISIIOTCS CHIDKEHHE Je(POPMUPYEMOCTH JPUTPOIUTOB, TIOBBIIICHUE WX
arperarfioHHBIX CBOWCTB W YBEIWYCHHE BSI3KOCTH IeiabHOM KpoBu [31]. Croumt
MOTYEPKHYTH, YTO MPHUPOHBIC IICOJHUTHI CIIOCOOHBI MSTKO CTHMYJIHPOBATH 3PUTPOIIOI3,
YTO TPUBOJUT K  «OMOJIOKCHHIO» TMyJia OJPUTPOIMTOB U  YBEIWYCHHIO HUX
nehopMaiOHHBIX CBOUCTB [32, 33]. IloBbimicHHE 1ehOPMUPYEMOCTH SPUTPOLIMTOB BEACT
K CHIDKCHHIO COMPOTHBJICHHA TOKY KPOBH B MHUKPOLHMPKYISTOPHOM pyclie M, COTIACHO
ypaBHeHuto Ilyaseiins, JOHKHO NMPUBECTH K OOIIEMY CHIDKEHUIO THIPOJAMHAMUYCCKOTO
COTIPOTHBIICHUSI KPOBEHOCHOW CHCTEMBI, HYTO JODKHO WMETh OTpaXXeHHe B T.H.
COCYAMICTOM KOMIIOHEHTE apTepHaIbHOTO JaBJICHHUS — AUACTOINYECKOM NaBieHnu. Hamry
TUIIOTE3Y MOATBEpXkAaeT Oonee 3ameTHoe cHikenue AJlJ] mo cpasaenuto ¢ AJIC.

MBI CKIIOHHBI TIOJIAraTh, 4To 001mas TeHaeHIus k cHmkernto YCC cBsizaHa ¢ pocToM
MOK wu camkenmem /[III. l3MeHeHHMe MaHHBIX PETYJIATOPHBIX  IApaMETPOB
CBUJICTEILCTBYET O CHWKCHHH HANPSKCHHS YHEPTeTUYECKOrO0 TOMEOCTa3a OpraHu3Ma B
OTBET Ha YMOTPeOJIeHNE HATYPAIbHBIX I[COJMTOB, YTO JCMOHCTPUPYET MEPCICKTUBHOCTD
WCCIIEJOBaHNSI MUHEPAJIOB JAHHOM IPYMIIBI Ha MIPeIMeT UX ONOIOTHIeCKHX 3P PEKTOB.

3AK/IIOYEHUE

1. HcnonHuUTENbHBIE W PETYISITOPHBIE MapaMeTpbl HeCcHeln(pHIecKoi pPe3uCTEeHTHOCTH
CCC nun, npoxwuBatomux Ha Teppuropun XMAIO-IOrper u crpagarommx AN 1
CTETICHH B CTAINH PEMHUCCHU 0oJiee TpeX MECALEB, JeMOHCTPHUPOBAIH 3aBUCUMOCTH
OT TIOJOBBIX M BO3PACTHBIX (akTOpoB. BrIcOkas BapHMaTHBHOCTH JTaHHBIX
napaMeTpoB, HallleAllas CBOE OTpPaKeHHE B OLIMOKE cpeaHel apudmMeTHyecKoi,
MIO3BOJIACT MCIIBITYEMBIM H30€KaTh CPbIBA aJaNnTalliy U yCIEHO ()yHKINOHUPOBATb.

2. YmorpebieHue MPUPOTHOTO IMEONINTa (KIIMHOTITHIIONHT) IEMOHCTPHUPOBAIIO TCHICHITHIO
K CHIDKCHHUIO HCIIOJNHHUTENBHBIX MapameTpoB HP nenTpanbHOil M mepudepuyueckoit
TFeMOAMHAMHKH, ONTHMHU3ALMIO BBIPAKEHHOCTH CHUMITOMOB THIEPTEH3MH Yy BCEX
obciaemoBaHHBIX  JidIl.  PerymsaropHele  mapameTpel  HP  xapaktepm3oBainch
cTaOmmm3areld MpUCTIOCOOUTENBHBIX SIBICHUA W aKTHBH3AIMEW aHTUTHIIOKCHYECKHIX
MEXaHMU3MOB, YTO YKa3bIBa€T Ha OOLICTIONYIALHUOHHYIO CTPATETHIO, BBHIPAKEHHYIO B
CHIDKEHHH HAIIPSDKEHHS aIallTHBHBIX MEXaHU3MOB OpraHU3Ma.
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THE INFLUENCE OF NATURAL ZEOLITES ON EXECUTIVE AND

REGULATORY PARAMETERS OF NON-SPECIFIC RESISTANCE OF THE
CARDIOVASCULAR SYSTEM OF RESIDENTS OF THE KHANTY-MANSI

AUTONOMOUS OKRUG - YUGRA, DIAGNOSED WITH STAGE I ARTERIAL

HYPERTENSION

Vokhmintsev A.P., Solov’eva S.V.

Tyumen State Medical University, Tyumen, Russia
E-mail: 646224@mail.ru

Objective: Assessment of the dynamics of regulatory and executive parameters of

nonspecific resistance of the cardiovascular system of Ugra residents of a wide age range,
suffering from Stage 1 arterial hypertension, against the background of the use of
powdered natural zeolite.
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Materials and methods. The study involved 153 patients, both male (n = 79) and
female (n = 74), with Stage 1 arterial hypertension in remission lasting over 3 months,
who were born or have been residing in the Khanty-Mansiysk Autonomous Okrug - Ugra
(Khanty-Mansiysk) for over 15 years. The subjects were divided into four age groups in
terms of their participation in the labor process. The patients were included in the study
based on the following criteria: 1) voluntary consent to participate in the study;
2) remission of chronic pathology of blood circulation lasting over 3 months and
corrected by traditional recommendations. The patients were excluded from the study
based on the following criteria: 1) refusal to cooperate; 2) less than 15 years of northern
experience; 3) an acute disease and chronic disease in the acute phase; 4) Stage II-I1I
arterial hypertension, coronary heart disease, non-coronarogenic myocardial diseases. All
of the studied participants were administered the powdered natural zeolite from the
Kholinsky deposit for a 30-day period with a five-day break in the middle of the course.
The dynamics of the actuators of nonspecific resistance of the cardiovascular system was
assessed by means of the standard methods of measuring blood pressure and heart rate.
The degree of tension of regulatory mechanisms was determined by calculating indices
and coefficients.

Results. In all examined groups of individuals, a slight a decrease of heart rate was
observed. The greatest decrease of heart rate was observed in men of the fourth age group
(61 years and older) and averaged 3.8 beats / minute (5 %) less (p<0.05) than before
zeolites were started. In some groups, the significance of changes was not statistically
confirmed. Blood pressure values against the background of the use of natural zeolites
were lower than before the study. Taking into account a rather wide interval of the
average error, in some age groups this result does not go beyond the error, but a general
downward trend is observed in all age groups of the examined individuals.

The most significant decrease in systolic and diastolic blood pressure in patients
receiving zeolite powder was found in older age groups of the examined individuals (61
years and older). In men, the decrease was on average 5.6 % (systolic blood pressure)
(p<0.05) and 9.15 % (diastolic blood pressure) (p<0.05), in women — 4 % (systolic blood
pressure) (p<0.05) and 8.75 % (diastolic blood pressure) (p<0.05), respectively.
Noteworthy is a greater decrease in diastolic pressure compared with systolic. The
decrease in heart rate and blood pressure indicators affected the regulatory parameters of
nonspecific resistance of the cardiovascular system. A decrease in pulse pressure was
recorded in all age groups of men, which is a favorable factor. In women, a significant
decrease in this indicator was recorded only in the second age group (22-35 years old).
The maximum significant increase in pulse pressure, compared with measurements before
taking zeolites, was recorded in the first age group in women — 12 % (p <0.05), which we
associate with a more noticeable decrease in diastolic blood pressure compared with
systolic. A faster expulsion of blood from the heart, caused by an increase in the
contractility of the myocardium, can to some extent increase the pulse pressure. The
beneficial effects include an increase in the minute volume of blood. The observed
increase in this parameter against the background of a monthly course of the use of
natural zeolites demonstrates adaptation of the heart muscle. The double product, the
Robinson index, is a parameter that characterizes the systolic function of the myocardium.
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In observations of volunteers, at the end of the course intake of zeolites, we recorded a
decrease in the double product in all groups of examined individuals. This change was
most pronounced in the fourth age group of volunteers (61 years and older). A decrease in
the double product at rest reflects an increase in the energy potential of the heart by
increasing the maximum aerobic capacity of the body. The general tendency to lower
heart rate in our opinion is associated with an increase in the minute volume of blood and
a decrease in the double product. A change in these regulatory parameters indicates a
decrease in the voltage of the energy homeostasis of the body in response to the use of
natural zeolites. No qualitative changes in the Kerdo Vegetative Index were observed —
persistent parasymicotonia was observed in all groups of the examined individuals.

Conclusion.The course administration of powdered natural zeolite for people
suffering from Stage I arterial hypertension showed an optimization of the severity of
hypertension symptoms, displayed in a change in the executive and regulatory parameters
of nonspecific resistance of peripheral and central hemodynamics, it suggests the general
biological direction of the influence of these minerals on various organs and systems of
the bodies of the people, living in the uncomfortable territories of the KhMAO-Ugra.

Keywords: non-specific resistance, cardiovascular system, arterial hypertension,
natural zeolites, uncomfortable territories.
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