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AHHOTaAUUA

Juna Awbax — yueHnwlii Mupo8o2o yposHs, 0oazue 200bl Uzyuaen Ce0Ucmea aKkmueupo8aHHbIX
pacmeopos, maxk HA3blaeMOU «HCUBOU 600bl». B nacmoswee epems — enasnviti 6pay Hemeykou
Qupmuvl «Hccrnedosanus akmusuposanHbix pacmeopos U Ux NpaKmuieckoe npuMeHeHuey.

Kueas u mepmeas 60o0a — smo He ckazka u ne wapramancmeo. Hayunvimu uccredosanusamu
9Mo20 ¢heHomena 3aHUMAIOMCA Ce200HA NPUSHAHHbIE VYeHble, Cmambvbu 0 600€ Neuamaiomcs 6
Cepbe3HbIX HAYUHBIX dHcypHanax. Mcnonv3osanue sHcugotll u mMepmeotl 600bl NpuU Je4eHUuY pasiuiHblx
3abonesanuil noxyuuno wupokoe npusnanue 6 Espone, CILLIA, Anonuu u Kopee.

Kax 6vina omxpvima srcusas 6ooa?

Kaxkue ceoticmea denarom 600y «dcugoiin?

Mooswcem 1u 600a obradams ceovicmeamu AHMUOUOMUKA U AHMUOKCUOaHma?

Kak npumensmu drcugyio 600y npu ouabeme, sk3emax, mpoguyeckux s136ax?

06 smom u 0 MHO2cOM Opyeom pacckasvieaem 6 ceoeu Kuuee [Juna Awbax. Hayunwie

UCCne006anusl, ceHcayuoHnvle ¢homozpaguu u KOHKpemuvie MemoOuKu Jiedenus om epaya-
npogheccuonana!
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NMpeaucnosue

KpbICbl, KOTOPble U3BMEHUITN MO0 XKU3Hb

HcTopus Moeii BCTpeuH C )KUBOM M MEPTBOM BOJIOM, TyMalo, 3aCiIy’KUBAET TOTO, YTOOBI O HEH
pacckasars.

B mopy yueObl B MEIMIIMHCKOM HMHCTUTYTEe s TojpabareiBajga B saboparopun lLlenTtpa
XUPYpruu. 10 Oblja BIIOJIHE OOBIKHOBEHHAS JTAOOPATOPHsl C KPbICAMH M MBIILIAMU ISl Pa3IMYHbIX
onbITOB. OIHaXIbl K HaM SBWICA MY>KUMHA CPEIHEro BO3pacTa B LITATCKOM, HO C BOEHHOM
BbINpaBkoil. Hac Bcex (MO OTAENbHOCTH) BBI3BIBAIM B KaOWHET 3aBeAylolleil JiabopaTopueil u
Opayii MOAMUCKY O Hepas3riameHud. Yl moToM B TeueHUe HeleNn MPUHOCHIN KaXIblid 1eHb 10 TPH
OyTBUIKH C OECLIBETHOM XHUAKOCTHIO, HA KOTOPBIX OBLJIO HAMKMCAHO «Boja». Ham ObLI0 mpeamnucano
B3$5ITh JBE IPYIIIIbI KPbIC, HAHECTU UM SKCIIEPUMEHTAIIbHBIE PaHBI (JepMa-TOMMSI) U 3aTEM IIPOBECTH
SKCIEPUMEHT IO UX 3aXHUBJIIEHUIO CPEJICTBOM II0JI Ha3BaHUEM «BOAA» M aHTHUCENTHKOM. Beics
1a00paTOpHBI  €XKEJHEBHUK, IPOLECC 3aXHUBJIECHUS paH ¢ororpadupoBaics y KpbIC Kak
KOHTPOJBbHOM, TaK M OKCIEPUMEHTAIbHON Tpynmbl. PykoBomuTens naboparopuu —naeian
MOP(OJIOTHYECKUE CPE3BI.

B TO Bpems MBI cudTanu, YTO MPOBOAUM SKCIEPUMEHTAIbHBIE HCCIEAOBAHUS IIO
MIPUMEHEHHIO KaKOT'0-TO HOBOT'O JIEKAPCTBEHHOT'O CPECTBA, a «BOAA» — 3TO €ro KOJOBOE Ha3BaHHUE.
Tonpko MOYTH B KOHIIE DKCHEPUMEHTA KTO-TO PEHIMIICA MOMpoOOBaTh HAa BKYC 3Ty XKHUAKOCTb U
yAUBWICA: «A mpaBaa, BKyC Kak y BoabI!»

Pesynprarhl OKa3zanuch OLICTOMISIOIIMMHU. Y KpbIC, KOTOPBIX JICUYWJIM «BOAOW», PaHbI
MIOJIHOCTBIO 3aKWJIM HA MATBHIM-IIECTON JI€Hb, a B JAPYToM IpyIe MPOLECC 3aKUBICHUS TAHYJICS
HEZEINsIMHU, COITPOBOXK/IAJICS HATHOCHUSIMH. bbutn faske ciryyan rubenu HeCKOIbKUX )KUBOTHBIX.

[locne oxoHYaHMS AKCIEPUMEHTA IHEBHUKH M (ororpadum y HaAc 3a0paim, U BCKOpE s
Onmaromnosy4Ho 3abbuta 00 3Toil ucropuu. Tak s MEpBBI pa3 CTOJKHYJIACh C AKTHBUPOBAHHOMU
BOJOM, HO HE IOHSJIA 3TOTO.

Cnycts neBarb ser, B 1991 romy, s paborana BpauoM-THMHEKoJoroMm. Bpadom s Oblia
XOpOIIUM, Iojly4aja OT paboThl MOpPaJIbHOE YJIOBJIETBOPEHHE U HEIIOXO 3apabarbiBana. Ho Tyt
HacTynuJIO CMYTHOE BpeMs — MEpPeCTpPOiKa, U Hallled >KEHCKOM KOHCYJIbTAIlMM MPHUILIOCH TOXE
nepecTpanBaThCsl, U3 OECIUIaTHOM MpeBpamarbes B Xo3pacueTHyro. [lo 3TuM-To nenam MeHs, Kak
MOJIOZIOTO M DHEPTUYHOro Bpaua, oTnpaBwid B ['op3gpas. A Tam, mocsie JONroro pasroBopa o
OyIylIe CTOMMOCTH TUIATHBIX YCIIYT Hallel OyayIieil X03pacueTHOM )KEeHCKOM KOHCYJIbTAIluH, MHE
B IPUBAaTHOM U JIOBEPUTEIBHOM TOHE IMOCOBETOBAIM 3aMTH MO TAKOMY-TO aJpECy: MOJI, TaM Kakas-
TO OYE€Hb MPOJBUHYTas MeIUIMHCKas (upma, U BaM Oyaer uHTepecHo. M s, «Monomas u
SHEpTrUYHasH), OTIPABUIIACH B IPYTOM KOHEL ropo/a.

Hamna sty ¢upmy, 3ax0xy — MeAMIIMHON U He maxHeT. CUIAT 3a CTOJIaMU JIFOJU, CTy4yaT Ha
MUITYIIUX MallMHKax. S cipainmBaio: s JeHCTBUTENBHO Tomala B Takyo-To ¢upmy? [a, roBopsrt,
npouauTe K megy.

Hledom okazasncs HEMOJIO/0i, a IO MOUM TOT/IAIIHUM MEpKaMm, Tak MPOCTO cTaphlii (Jet 60)
MIPeICTaBUTENbHBIN MY>KUMHA C IPOHUIATEIbHBIM B3TJISOM.

Hamoii HenoyMeHHBbI Bompoc: «YeM Bbl 3aHMMaeTech?» OH ropAo OTBeTHNI: «MBI JIeuum
BOJIOI».

— AKTUBHUPOBAHHOH JIEKTPOIU3OM.

W noka3piBaeT MHE ammapar, MOXO0XKMH Ha KacTproyifo. A Ha MOH BOIPOC O TOM, Kakue
3a00JIeBaH U Ji€4yaT, Hadall MNOCpCHUCIIATH: apTpUThl, XPOHHUYCCKHUEC TOH3WIIJIMTBHI, ACPMATUTHI,
aJIEcHOMY IIPOCTaThl, IK3EMY.

I'e-To Ha cepeMHe CIUCKA S MOJIHOCTBIO MOTEpsiIa UHTEpEC K pa3roBopy. i MeHs 3TO ObLI
HOHCeHC. Hy Henb3sl, 0 NMOHATHAM COBPEMEHHOI'O Bpaua, JIEUUTh OJHUM U TEM K€ CPEACTBOM
TOH3WJUIUT U K3eMY. DTO COBCEM pa3Hble OOJIE3HHU, U CBSI3b MEXKAY HUMHU — KaK MEX1y MOHOCOM U
30J10TyXOM. [la emie u BoJoi — epyHIa Kakas-To.



A OH, BUJS, 4TO S BEXJIMBO YJIbIOAIOCH M UITY TJIa3aMU JBEPb, CIIPOCUII, CKOpee yTBEpKIas:
«Bb1, 51 By, HEe Bepute? BOT mocMoTpute, Kak, Hampumep, aKTUBUPOBAHHAS BOJAA 3a)KUBIISAET
paHbD».

W nocran ¢ monku mamodky, a w3 mamodku — (ortorpadum kpeic. M TyT s momydmia, Kak
ropopsAT Hemilel, «Ganse Hauty, mok, rycunyo koxy. Kpeicbl-To Obputu 3HakoMble! Te camele,
KOTOPBIX 51 cama JIEBSITh JIET Ha3a]l Jieunsia TAMHCTBEHHBIM CPEJICTBOM TOJI HA3BAHUEM «BOJIA.

[To3xe OH pacckazan MHE, Kak 3TU 3aceKpedeHHble poTorpaduu BEpHYIUCh K HEMY — OTHOMY
W3 aBTOPOB OTKPBITHS. DTO OblIa yIUBHUTENIbHAS MCTOPHUS OTKPBITHUS XHUBOM U MEPTBOW BObI,
CTaBIllasi UICTOPUEH €ro JKM3HHU, BO BCAKOM cllydae, ee OOJIbIION 4YacTu. B Hel, B 3TOW mcropuw,
OTPa3UJINCh BCE OCOOCHHOCTH TOTO BPEMEHH: DHTY3Ma3M HJICATHCTOB, PasrpoM JiabopaTopuu
MapTUMHBIM PYKOBOJICTBOM, 3aCEKpEUMBaHUE UCCIEI0BAaHUM, €0 NMepBbIi HH(APKT.

A B TOT MOMEHT, HE NOHSB, MOYEMY sl BAPYT MOMEHsIACh B JIMIIE, HO MOYYBCTBOBAB, YTO S
roTOBA BEPUTh, OH CKa3al: «3HAETe, MOYUTANTEe-Ka MUChMa, KOTOPhIE HAM MUIIYT JOIU. MBI MOoKa
HE MOXEM HAy4YHO OOBSCHUTH, MOYEMY AKTHBHUPOBAaHHAS BOJA IOMOTaeT MPH TaKUX Pa3HBIX
3a00J1eBaHUsAX, HO Y Hac ecTh Oosee 400 mucem — Tak cKa3aTh, HAPOIHBIA OIBITY.

W MHe npuHeCcTu OrpoOMHBIN OyMa)KHBIM MEIIOK ¢ muchbMaMu. U s mpuxoauia B 3Ty Gpupmy B
TEYCHHE YEThIPEX BEUepoB IMocie paboThl, YMTajda MUChbMa, paccMmaTpuBana Qortorpaguu u
MBITAJIACHh BCE 3TO PACCOPTUPOBATH.

Tam 6pimn muceMa u3 Kuesa, Mocksel, [lepmu, cen u nepeens. JIroau nucaiy, 4To JSUUIH
3TOW BOJOW O0KOTH, — M MM IIOMOTJIO, JaKe€ HE OCTanoch pyOIoB. KTo-To BeIICUMIT TPOPUIESCKYIO
SI3BY, KOMY-TO Y€ IpO3uia aMIlyTalus — U aKTUBUPOBAaHHAs BOJla Cracjia €My HOry, y KOro-To
peOCHOK TOCTOSTHHO 0O0JIeN MPOCTYJaMH, a IMOCJIe HEAeTH IOJIOCKAHUS TOpiia aKTHBUPOBAHHOM
BOJZIOM MPOIUIO YX€ IMOJNrojla — U HU OAHOM mpocTyabl. M Oone3HH ObLTHM TaKUMHU Pa3HBIMU IO

STHONOrMH (IPHYMHE), MaToreHesy |, uto TpyHO GBLIO MOBEPHTH, a IIABHOE, TIOHATH: MIOUEMY XKe
IIOMOTaeT 3Ta BOJA.

He mormnu e oHM Bce o1M0aThCsl UM BbIyMbIBaTh!

3Ha4NT, pemmia s, Hy’KHO TIOHSATh, YTO MEHSETCS B BOJIC M KaKUE CBOMCTBA OHA MPUOOpETaeT
B Ipouecce 3iekTpoiau3a. HyXHBI HCOBITAaHMS Ha JKMBOTHBIX UM TOJbl  KPOIOTIUBOU
HCCIIEIOBATENbCKOM padOThl, TECTHl HAa OCTPYI0 U XPOHMUYECKYI0 TOKCHUYHOCTb, KIMHHYECKas
anpoOanyst U pa3pelnTenbHble JOKYMEHThl. Bece 3T0 Heo0Xoaumo, YToObl TOYHO 3HATh, KOTrJa U
KaK JICYUTb, YTOOBI JIEJIaTh 3TO C YUCTON COBECTEHIO.

U xorga moii Oy aymuii mmed (TOT caMblif My>K4HMHa, C KOTOPBIM 5 OeceioBalia) CIPOCHII MEHs,
X04y JIM 51 TIOMEHSTh pabOTy M 3aHATHCS MCCIEIOBAHUSMH aKTHBHPOBAHHOW BOJBI (B TO BpeMs
«Teppa HMHKOTHUTO»), sl OTBETWJIa TOJOXKMUTENbHO. Sl OTKa3ajach OT NPECTHKHOW M XOpPOIIO
orjlaunBaeMol 10JKHOCTH. M HUKOr1a 00 3ToM He *kajena.

®upma 3Ta 661 «ICTIEPOR.

[leda moero 3Banu CranucnaB AdanacbeBuu AsiexuH, oH ymep B 2002 roay. [lo cux nop 4
XPaHIO O HEM MaMsTh KaK O YeJIOBEKE YAUBUTEIBHOM MYJIPOCTH U IEAPOCTH K JIFOJISIM.

A Mens 30ByT Ambax J[nuna CeMeHOBHa, 51 3aHMMalOCh U3yUYE€HUEM CBOMCTB aKTUBUPOBAHHOMN
BOJIbI YK€ IIECTHAIUaTh JIET U MOTY CKa3aTb, YTO MMEIO B 3TOH 00JacTH Ha CErOJHSIIHUMN JEeHb
OTPOMHBIN OIIBIT.

Criucok 3a0o0seBaHM, P KOTOPHIX MOMOTaeT aKTHMBUPOBAaHHAs BOJA, Bbl HaiiJieTe B KOHIIE
KHUTH, B 3aKTFOUEHHH.

A BoT ¢ororpadun Kpeic, W3-3a KOTOPBIX 5 3aHAJACh HMCCIEJOBAHHWEM CBOWCTB XHBOU U
MEpTBOM BOJIBI, sl XOUy IOKa3aTh BaM ceiuac (puc. 1).

I Marorenes — MexaHusM Bo3HUKHOBEHHS 1 pa3BuTHi 00se3HU. — [Ipumey. peo.



Puc. 1. Kpsicbl, u3BMEHUBIINE MOIO JKU3HB (a2 — KpbICAa KOHTPOJIBHOU TPYIIIBI, IEPBHIE CYTKU
MOCJIe IEPMaTOMHUH, O — KpbIca KOHTPOJILHOM TPYIIIEI, paHa 4epe3 S5 CyTOK Mocie AePMAaTOMUH, B —
KpbICa, KOTOPYIO JICUMJIM aKTUBUPOBAHHOW BOJIOW, MEPBBIE CYTKH MOCJE IePMATOMUU, T — KphIca,
KOTOPYIO JICUUJIN aKTUBUPOBAHHOM BOJOMU, paHa uyepe3 5 CyTOK MOCie IepMaTOMUN)

BHauyane — o Ha3BaHuAX

XKuBoil 1 MepTBOM BOAE «I0BE3710». He O4eHb MHOro SBICHMH B MEIULMHE HUMEIOT TaK
MHOT'0 Ha3BaHUM, MPAKTUUYECKU O3HAYAIOUIMX OAHO U TO k€. [loaToMy XoTenoch Obl yTOUHHUTH, O
4yeM, COOCTBEHHO, 5 MUIITY, a BbI YUTAETE B ITON KHUTE.

I'oBopss 0 MepTBOM M JKHMBOW BOJE, s IOAPA3yMEBAI0 PACTBOPHI, IOJYYEHHBIE ITyTEM
anexkTpoiusa. [Ipu 3ToM peusb UAET 0 ABYX BUAAX PACTBOPOB.

* PacTBOp aHOHOM 30HBI B PYCCKOSA3BIYHOM HAYYHOU U MEAUIIMHCKOMN JIUTEpaType
Ha3bIBACTCSI AHOAUMOM, WIN DJIEKTPOAKTHBUPOBAHHBIM PACTBOPOM aHOJIMTA, a B HAPOJE
UMEHYETCS MepmeEoti G000

e PacTBOp KarogHOW 30HBI B PYCCKOA3BIYHOM MEIUUMHCKOW UM HAay4dHOMU
JUTEpaType HAa3bIBACTCS KAMOAUMOM,  WIM DJIEKTPOAKTUBHPOBAHHBIM PacTBOPOM
KaTOJINTa, a B HAPOJE UMEHYETCS HCUBOL 8000LL.

O06a »Tu pacTBOpa — akmuseuposanHvle. B 3apyOexHON IuTepaType OHM HOCAT JIpyrue
Ha3BaHus. B I'epmanuM MX Ha3bIBalOT MOHU3HPOBAHHBIMHU, B SIMOHUMU M AMEpUKE JKUBYIO BOAY
MMEHYIOT pEAYLIUPOBAHHOM, & MEPTBYIO — KUCIION.

MnaBa 1. UcTopusa OTKPbLITUA XXMBOU N MEPTBOWU BOAbI

O TOM, KTO M KaK OTKPBUI YAMBUTENIbHbBIE CBOICTBA KMBOW U MEPTBOW BOJBI, KaK BCErJa B
citydae JIF0O0ro OOJIBIIIOTO OTKPBITHS, BEACTCS MHOTO CIIOPOB.

Ckopee Bcero, IepBbIil AIEKTPOJIN3Ep CKOHCTPYUPOBaIa MPUPOJA: YIUBUTEIbHBIE CBOMCTBA
Pa3IMYHBIX JIEYEOHBIX BOJ OBLIM U3BECTHBI YXKE B INIyOOKOH JpeBHOCTU. MOXKET ObITh, Cpeld HUX
ObUIM M TIOJNlyYEHHBIE IyTeM OJJIEKTPOJIM3a B E€CTECTBEHHOM DJIEKTPOJIU3HOW KaMepe 3eMIIH.



BoO3HUKHOBEHME TaKOro reo1e3MYECKOro JIEKTPOIU3Epa BIIOJIHE BO3MOKHO MPHU HAJUYUH B 3EMIIE
MUHEPAITBHBIX MOPOJ, SBISIONUXCS MPOOOpa3aMu aHOJa M KaToja W O0JaJalomuX CBOWCTBAMU
JIETKO OT/aBaTh WJIM MOJy4yaTh 3JEeKTpoHbl. Hampumep, neueOHble HCTOYHUKU, B HEAPAX KOTOPHIX
HUMEIOTCS TUIACThl MUHEPAJIOB, UMEIOIINX OOJIBIIYI0 Pa3HOCTh 3JIEKTPOAHBIX MOTEHLUAIOB, TAKUX
KaK UMHK U MeJb WIH KaIbI[UI U HUKEJIb, BIIOJIHE MOTYT CIIY’KUTh aHOJOM M KaTOJOM B I10JJ36MHOM
JJIEKTPOJIN3EpE, NMPUYEM LIMHK B TAKOM IIPUPOIAHOM 3JIEKTPOJIU3EpE OTAACT IEKTPOHBI, & MEIb
[IPUHUMAET.

Takum 00pa3om, JieyeOHbIe CBOIICTBA HEKOTOPHIX MHHEPAJIbHBIX BOJ MOKHO O0bSICHUTH
He TOJbKO YHMKAJBHBIM MHHEPAJIbHBIM COCTABOM, HO H CBOHCTBAMM AKTHBHPOBAHHBIX
PacTBOPOB, ABJIAIOLIUXCH Pe3yIbTaTOM 3JIEKTPOJIN3a.

Jloka3zaTrenabCTBOM 3TOMY SIBJIIETCS TO, YTO MHOTME MHUHEPAJIBbHBIE BOJbI UMEIOT TAKOE XKE
CBOWCTBO, YTO M KMBas BOJA, — C TECYEHUEM BPEMEHHM OHM TEPSAIOT JeUeOHYIO CHIy. DTO sIBJICHHE
IIMPOKO M3BECTHO M BbI3bIBaeT Hemoymenue: «Kornma s mun sty Bogy Ha KaBkaze (B KapioBbix
Bapax, banen-banene) — nomorano, a npto Ty K€ BOAY, KYIUIEHHYIO B MarasuHe, — IOYTH (WM
COBCEM) HE JICUCTBYET!»

@deHOMEH TOJHOM WM YacTUYHON IOTEepH JIeYeOHBIX CBOWCTB HEKOTOPHIX (HE BCEX)
MUHEPAIBHBIX BOJ TPYAHO OOBSCHUTH C MO3ULUN MPOCTOW XMMHU (MHUHEpATbHBIA COCTaB BOJbI
OCTaeTCsl MPENKHUM) U JIETKO — MOJb3YSACh MOHATUSAMHU 3JIEKTPOXUMHUU (B MPOLIECCE DIEKTPOIN3a
MIPOUCXOAUT pa3/ieJICHUE BOJHOIO PACTBOpPA Ha MOJOKUTEIBHO M OTPULIATENIBHO 3apsiKCHHBIC
HOHBI, KOTOpPBIE U MPUAAIOT PACTBOPY JieueOHbIe cBOMCTBA. Uepe3 HeKOoTopoe BpeMsl OOJIBIIMHCTBO
«J1e4e0HBIX» HOHOB HEUTPAIM3YEeTCs, U aKTUBUPOBAHHAsI BOJ]a CTAHOBUTCS OOBIYHOI BOAOH.

IlepBoe ynmomuHaHue o XuBOHl Boje BcTpeuaercss B Eanrennun ot Moanna (4:10). Tam
onucaH ciyyad, korga Mucyc mompocun BOJbI y camMapuTSHKH. Ta yauMBHIach — HUYJIEHU C
camapuTsiHaMu He oOmanucek. U toraa «Mucyc ckaszan eit B otBeT: ,,Ecium Obl ThI 3Hana nap boxuit
u Kto rosoput tebe: ,,qaif Mue nuTh*, TO Thl cama npocuiia 661 y Hero, u on gan O6b1 Tebe Bogy
KUBYIO“». M manmee mosicHseT: «A KTo OyAeT muTh BOIy, KOTOpyro S mam emy, TOT HE Oyxaer
XKaXJaThb BOBEK, HO BOJIa, KOTOPYIO S aM emy, clienaeTcssi B HEM MCTOYHHMKOM BOJbl, TEKYIEH B
KU3Hb BEUHYIO».

OTHU CTPOKHU TPAKTYIOTCA OOBIYHO KaK pa3roBOp HE O BOJIE, a O Bepe. A MOKET ObITh, pa3rOBOP
TYT UJIET U O BEpeE, U O JIeueOHOoH Boie?

MHorouyucneHHble YIIOMUHAHUS YAUBUTEIbHBIX CBOMCTB )KMBOM U MEPTBOI BOJBI U pacCKa3bl
00 uX AEWCTBUU, KCTAaTH, JOBOJIBHO TOYHO OIKCHIBAIOIIME TO, YTO MPOMCXOJIUT Ha CaMOM Jelle,
BCTPEYAIOTCS B PYCCKHUX CKa3kax. «BopoH OpbI3HY71 MepTBOM BOJOM — Telo Cpocioch,
CHEMHWIIOCS; COKOJI OPBI3HYJ KUBOM BOoN — VBaH-11apeBUY B3pPOTHYJI, BCTAJ U 3aTOBOPHII...»
(«Mapbst MopeBHa», pycckasi HapoJHast CKa3Ka).

Kanp, 4To B cka3kax He ObUT OMMCAH MPOIECC MOJYyUYESHHS BOJABI, 00Jagaronell CBOHCTBAMH
3QKHUBJISITh M OXUBIATb. A BOT B cratbe «HeoxumanHas Boaa», HamedaTaHHOM B JKypHaie
«300perarensy u pammoHanuzatop» B 1981 romy, Oblio moapoOHO paccka3aHO, KaK MOYKHO
MIOJIyYUTh TaKyl0 BOJy C IIOMOIIbIK AueKTponu3a [1]. JlaBanoce M ommcaHue npoCTEMIIEro
anmnapara. Boga, nmosrydeHHass TAKUM METOJOM, TOXKE Pa3[essulach Ha JBa pacTBOpPa, KOTOPBIE IO
CBOEMY JIe4eOHOMY JAEWCTBUIO HANOMUHAJIM JKUBYIO M MEpPTBYIO BOJY HU3 PYCCKHUX CKa3OK.
HagepHoe, moaToMy Tak XOpOIIO ¥ NPHUKUAIIUCH ITH HA3BAHMUSL.

UYenosek ucnonb3yer anekTponu3 ¢ Hadana XVIII Beka. OgHUM U3 caMbIX W3BECTHBIX U
MIPOCTBIX €T0 BUIOB SIBJISIETCS 3JIEKTPOJIM3 BOJHOTO pacTBOpa XJIOpUAa HaTpus (TIOBapEHHON COJIM)
JUIS TIOJTyYEHUsl XJIopa Ha aHOJE M BOAOPOJAa M KayCTUYECKOW COJbpl Ha Karoze. XJIOp, BOJIOPOL,
COJly BBIJCISUIM M 3aT€M HCIIOJIb30BaJIM B IPOMBIIUIEHHOCTH M CEIIbCKOM XO35HCTBE, a BOAY
KaTOJHOM M aHOAHOW 30HBI BbUIMBAIM. JIET CTO MoAps BBUIMBAIMU, NOKAa HE OTKPBUIA, KAaKUMHU
YAUBUTEIbHBIMHA CBOMCTBAMU OHa 00Ja/iaeT.

VY nuBUTENbHBIE JIe4eOHbIE CBOMCTBA BOABI, MOJYUYSCHHOH 3JEKTPOINU30M, CYs 10 BceMy, ObUIH
0oOHapy>XeHBI B PA3HBIX CTpaHaX HE3aBUCHUMO JpyT oT npyra. C. A. AJleXuH paccka3biBajl MHE, YTO
1esieOHbIe CBOMCTBA KUBOW M MEPTBOW BOJBI B Hallel ObIBIIEH OOJbIION CTpaHe ObUTH OTKPBITHI
Clly4aiiHO, U HE MEIUKAaMHU, a Ta30BUKaMH, U HE B JIaDopaTOpHH, a Ha OypOBBIX HCIBITATEIbHBIX



BbIlIKax nHCTUTYTa CpenAsHUUNT a3.

WNuctutyT 3TOT Haxoauics B TamrkeHTe, 3aHUMAaIICS JOObIUEH ra3a B mycThiHe KBI3bUIKYM U
KCIIOJIh30BaJl PaCTBOP KATOJIMTA, MOJYYCHHBIH B MPOIIECCE IEKTPOJIN3a, KAXKETCS (S HE Ta30BHK U
MOTY OIIUOAThCS), IS YBEIWYEHHUS BOAOOTAAYM OYpOBBIX pacTBOpoB. Karonmwut mpou3BoawiIvn Ha
OOJIBIITUX AJIEKTPOJIU3HBIX YCTAHOBKAX W XpaHWIM B IUCTEpHAX. Tak Kak 3TOT pacTBOP HU Ha BKYC,
HU Ha [[BET HUYEM OT BOJBI HE OTIUYAJICS, TO JIIOAM B HEM OXOTHO KYIaJIUCh (emie Obl: xKapa JeTOM
B Cpenneit Azun goxoaut 1o 50 rpagycos!). Y omHoro u3 pabounx ObLIH AUA0OET U paHKa Ha HOTE,
KOTOpasi He 3aKMBajia YK€ HECKOJIbKO MecsleB (TUMUYHAs Tpodudeckas si3Ba quadberuka). Uepes
HECKOJILKO JTHEW KyIlaHus paHa 3aTsHyjack. [loTom 3ameTwiau erie, 4To KynaHue B ATOM BOJE
YCKOPSIET 3a)KUBIICHUE CCA/IMH, H3JICUNBACT YK3EMATO3HbIE BHICHITIAHUS KOXKH, IPHIAET OOIPOCTh U
SHEPTHIO.

[Tocme BoO3BpameHuss ¢ OypoBOM TIpynma WHXEHEPOB WHCTUTYTAa CKOHCTPyHpOBaja
MPOCTEHUIINIA JICKTPOIM3EP U CTajla BBIACHITH, YTO K€ MOJYy4aeTCs C BOJOW IOCIIE JIEKTPOJIH3a.
OHU HWCKaIHM KOrO-HUOYAb, KTO MOT OBl TIOMOYb UM TMPOBECTH KCIEPUMEHTBI, — U HEOXKUIAHHO
BCTPETUJIM TIOJJICPKKY y KaKOro-TO BOCHHOTO YHMHA B «IIOYTOBOM SIIHMKE». BT mMoapoOHO
00CYXKJIEH TUTaH KCIIEPUMEHTAILHBIX MCCIICOBAHU, ITOCJIE Yero OHU HAYaluCh, HO 0€3 yJacTus
aBTOPOB OTKpbITHs. ['pynmy MmepBOOTKphIBATENEH OT UCHBITAHUN OTCTPAHUIIH, B3SB MOAMHUCKY O
HepasrJIalleHuH U «MUJIOCTHBOY Pa3pelIuB UM FOTOBUTH JIJIsl SKCIIEPUMEHTOB PACTBOPHI Pa3IUIHOM
CTETeHH aKTUBAIIUU U J1aBasi 110 XOAY KCIEPUMEHTOB pa3IuYHbIC 3aJaHHsl.

HagepHoe, MHOTHE ceifuac gake HE TMPEACTaBIAIOT cebe, 3aueM HY>KHO ObLIO 3aCEKpEeUnBaThH
HCCIAEAOBAaHUS 110 BO3MOXHBIM JICUEOHBIM CBOMCTBAM aKTUBHUPOBAaHHOW BOAbl. Peub-TOo, B
KOHEYHOM cueTe, ujaeT o Boje. Ho «moduToBbie SIMKW», KaK M 3aCEKPEUYCHHOCTh BCAYECKHX
UCCIIEIOBAaHUM BBUY X BO3MOXHOI'O CTPATETHYECKOro 3HAUEHUS, ObLTM MIPUMETON TOTO BPEMEHHU.
[llna BoitHa B Adranucrane. A AQraHucran — 3TO COBMECTHAs TPaHMIA C Y30EKHCTaHOM, Kapa,
HEXBaTKa BOJbl, OTPABJICHHBIC KOJOJIbI, KEIyI0YHO-KUIIeUHble WH(EKIHH. YUUTHIBas 3TO,
BO3MOKHOCTh TIOJYYUTh B TOXOJHBIX YCIOBHUSX [E3MH(PUIMPYIOIIEE CPEACTBO HWJIM CPEICTBO,
yCKOpsIOIee 3a)XUBJICHHE paH (IIpHUYeM U3 BOAbI!), NEHCTBUTENBHO MEPEBOJIMIO OTKPHITHE H3
paspsiia MEJUIIMHCKUX B CTPATErHUECKHE.

AneXvH paccka3blBaj, YTO MCIPABHO XOJWJI B «IOYTOBBIA SIIUK» KaXKIbIM JIEHb Kak Ha
paboTy — y3HaBaTh pe3yJbTaThl. B 3TOM «smuke» ¥ ObUIM MPOBEACHBI MEPBHIC UCCIEIOBAHUS IS
HYXXJ apMUd — 1O 00e33apa)KUBaHUIO TMUTHEBOM BOJBI AHOJUTOM B TOXOJHBIX YCIOBHSX U
MIPUMEHEHUIO aKTUBUPOBAHHBIX PACTBOPOB JIJISl 32)KUBJICHUSI PaH.

Ho eme nonro Ha 3TH vccieoBaHUS ObUT HATOXKEH TPUQ «CEKPETHOY.

Tonbko cIycTs TOJIbI IEPBOOTKPHIBATEIHN TOTYUUIIN pa3pelieHue Ha OTKPHIThIC yOIUKaIn,
JI0 TOTO W MATEeHTHI, U UCCIIeNOBaHuUs ObLIN 3aKpBITHIMH. Tornaa ke uMm otnainu (oTtorpaduu Kpsic
(Tex cambIxX!) M IPOTOKOJIBI OTIBITOB.

A TOTOM TOSBWJIACh CTaThs, OINyONWKOBaHHas B KypHaie «Pamnonanuzatrop wu
n300peTaTeNby, B KOTOPOU PACCKA3bIBAIOCHh 00 YJIMBHUTEIIBHBIX CBOMCTBAX BOJbI, MOJYYCHHOU B
aHOJTHOM M KaTOJIHOI Kamepe snekTponusepa. C 3Toi cTatbu U Hauyanock B ObiBiieM COBETCKOM
Coro3e BceoOI1Iee MOBaTbHOE YBJICUEHNE aKTHBUPOBAHHON BOJION M €€ MPUMEHEHHEM B JICUEOHBIX
nensix. [losBUIMCh CceHCAlMOHHBIE COOOIIEHHS W MHOTOUYHWCIICHHBIE MyOJIMKAIMH O BBIJICUEHHBIX
paHax, O’Korax, aHTMHax, dk3eMax u T. 1. [I[pudyem xKuByI0 U MEPTBYIO BOJIYy C YCIIEXOM IPUMEHSIITU
MIPH IIUPOKOM CHEKTPE pa3IMYHbIX 3a00JIeBaHU, COBEPIICHHO HE CBS3aHHBIX JPYT C IPYrOM HU 1O
ATUOJIOTHH, HU 110 TTaTOTEHE3Y.

HaBepHoe, UIMEHHO 5TO MOBAJbHOE yBJeUeHHE (IIUPOKUN pa3zOpoc HE CBA3AHHBIX MEXKIY
co0ol BBIJICYCHHBIX 3a00JI€BaHUM W BCeOOINee JMKOBAaHME Hapoja IO TMOBOAY TOrO, YTO JBa
pacTBopa MOTYT 3aMEHHThb aNTeKy) BBI3BAIO TOTJAa y Bpaded W YYEHBIX HE HAYYHYIO
3aMHTEPECOBAHHOCTh, a MPOTHUBOMOJIOKHYIO PEAKI[UI0 — OTHOIICHHE K ATOMY (PEHOMEHY Kak K
YEeMY-TO HECEPHE3HOMY, a IOPOU U PE3KOE HETIPUSTHE.

[TosTOMy, K COXalleHHI0, aKTUBUPOBAHHBIC PACTBOPHI HAUadu CBOW MyTh B MEIUIIMHE JTaKe
HE C HYIA, a CO 3HAYCHHWH OTPUIIATEIbHBIX M TMOHAJOOWINCH TOJIbI HCCIEAOBAHWUNA U THICSYU
Hay4YHBIX MyOJIUKaIHii, 4TOOBI 3TO HETATUBHOE OTHOIIEHUE TTPEOI0JIETh.



B Hacrosiiiee BpeMst akTUBUPOBAaHHBIE PACTBOPBI IPUMEHSIIOT B CIEAYIOLIUX CIydasX.

* Jst nmedeHns THOMHO-BOCMIANMTENBHBIX PaH, a TaKKe OXKOTOB, AHAOETHIECKUX
TTopakeHui HOT [2-5].

* B nensx neTOKCHKalUU — OYHUIIEHUS OpraHu3Ma OT TOKCHHOB [6].

* [Ipaktnyeckn B Kaxaod OonpHUIEe Poccum HCHONB3YIOT KUCHBIA (WM
HEUTpaNBHBIN) aHOJIUT IS Ie3UHGEKITNH, a KaTOIUT — B BUIE MOIOIIETo pacTtBopa [7, 8].

* AKTHBHPOBAHHBIE PACTBOPHI IPUMEHSIOT IS JISUCHUS TaKuX 3a00JIeBaHU, KaK
apTPUTHL U apTPO3bl, XPOHUUECKUE TOH3WLIUTHL (Y 4acTo OOJEIOMUX AeTel), aliepro-
JIEPMaTHUTHI, K3eMa [9].

HccnenoBanus 1o NpUMEHEHHWIO aKTHBUPOBAHHOM BOJbl OYEHb MHTEHCUBHO IPOBOJATCA 32
pyoexxom: B Anonun, EBponie, AMepuke. Pa3BuThie CTpaHbl, HCIIBITABIINE YKE B TTOJIHOW Mepe Kak
JOCTOWHCTBA, TaK M MOOOYHBIE IEHCTBHUS XMMUYECKHX JIEKAPCTBEHHBIX CPEJICTB, HAPSHKCHHO HIYT
HOBBIC DJKOJIOTMYECKHM YHUCTBIE TEXHOJIOTHH, HE BBI3BIBAIOIINE AJIEPTUYECKUX OCIOKHEHHH U
PE3UCTEHTHOCTH (HEBOCTIPUMMYHMBOCTH), HE MMEIOLIHE MOOOYHbIX JeiicTBuidl. M B mpomecce 3THX
IIOMCKOB BCE Yallle 00paIarTcs K Npupoje U OMOXMMHHU YETIOBEKa.

MHe nOoCyYacTIMBMJIOCH IPUHUMATh Y4YyaCTHE B HAYYHBIX HCCIIEJOBAaHMUSIX CBOMCTB
aKTUBUPOBAHHOM BOJIbI MMPAKTHUECKU C CaMOro Hayaja — crepsa B ObiBiieM Coroze, notom B CHI,
3areM B ['epmanun.

Hano ckazaTp, 4TO y HMCTOYHMKA JKMBOM M MEPTBOM BOJBI CTOSUIM OYEHb TAJAHTIIUBBIE U
KpyHHbIE JIOAHM, OO0JaJAI0IIMe HEOPJUHAPHBIM MBIIUIEHUEM W HEAIKMHHOM CMEJIOCThI0 U
BEPUBIINE B CBOIO IIPABOTY.

S npoiry U3BUHEHHUS y TE€X, KOTO HE Ha30BY, TAaK KaK PacCKaXy TOJIBKO O JIIOASIX, C KOTOPBIMU
paborara.

Anexun Cranucaas AdaHacbeBHY, MOH yuMTeJdb. KaHaugaT TEXHUYECKUX HayK,
reHepabHBIA TUpekTop pupmbl «Icriepo». ABTop Oosee 700 medyatHbIx padot, 600 aBTOpCKUX
CBHJIETEIILCTB W TIATEHTOB, B ToM umcie Oomee 200 mMaTeHTOB, OTHOCSIIUXCA K
JIEKTPOAKTUBUPOBAHHBIM BOJHBIM pacTBOpaM. SBIISAICS NEMCTBUTENbHBIM WieHOM Hpro-HOopKCcKoii
aKaJeMHH HayK, MeXIyHapoOHOW aKaJAeMUU HMHTEIpallMd Haykd, MexXayHapoJHOW repmMec-
akagemuu. bumaromaps C. A. AnexuHy B MeaMIMHCKOM LEHTpe «OCIepo», KOTOPBIA s
BO3IJIaBJIsIA, OBLIIO U3YYEHO U HAYYHO MOJTBEPKICHO JEWCTBUE aKTUBHPOBAHHBIX PACTBOPOB MpU
racTpurax, KOJHUTAX, f3BaX >KENyJKa M JBEHAJUATUIIEPCTHOW KHUIIKH, apTpuTax, 3a00JeBaHMSIX
MIOYEK, TUIEPTOHUH, TeNaTUTe, Y PaKOBBIX OOJBHBIX IOCJIE OOIY4YEHMsI, IPHU JIEUEHUU OXKOTOB,
Tpopuueckux s3B, 3K3eM. AJIEXHMH (PUHAHCHPOBAJ 3THU HUCCIIEJOBAHMS U MOJJEPKUBAT MEHS B
TPYAHbIE MOMEHTBI UCCIIEI0BATEIBCKON U KIMHUYECKOM padoThl, a MX ObUIO HEMAJIO.

Baxup Burtonba MuxaitnoBuu. JIOKTOp TeXHMUYECKHX HayK, Mpodeccop, akaaeMHK
Poccuiickoit Axagemun Menauko-Texnuueckux Hayk, aBrop Oonee 400 wu3o0pereHuit,
3amuIeHHbIX aBTopckumu ceunaerenscrBamu CCCP, nmatentamu Poccun, Aurnuu, CILIA, Kananer,
SInoHUM U IpYTUX CTpaH, B 00J1aCTH CO3/JaHHOIO UM HOBOT'O HAyYHO-TEXHUYECKOI'O HalpaBJIECHUS —
NEKTPOXUMHUYECKON axkTuBauuu. ABTOop Oonee 500 omyOnMKOBaHHBIX pabOT 1O TeMe
NEKTPOXUMHUUYECKOTO BO3AEUCTBHS HA XKUIKOCTH.

B. M. Baxupy u ero coTpyaHHKaM NPUHAJIEKHUT CPeId HPOUYMX 3aciayra pa3paboTKu U
BHEIPEHMsI almapaToB JUIsl MPOM3BOJACTBA aHOJMUTA I J1e3MH(EKUUH B OONBHHUIAX, CEIbCKOM
XO03sIiCTBE M >KMBOTHOBOJCTBE Ha Tepputopuu Poccum, crpan CHI' u 3a pyGexom, a Takxke
CO3JIaHMsI TPOTOYHBIX ammaparoB Ui NUTheBOM Bojabl. Kcratu, crnpocute 00yl TIIaBHYIO
MezcecTpy OonbHMIBI B Poccuu, kakum o0e33apa)XMBAIOLIMM PACTBOPOM OHU IOJIB3YIOTCS HIIU
MOJIb30BAIUCH, U BBl YCIBIIIUTE — QaHOJIUT (@ 3TO HE YTO HHOE, KaK MepTBasi BOJA).

3anopoxuuii  FOpuit T'eoprueBmu. Axanemuk Poccuiickoit Axanemun Menuko-
Texunueckux Hayk, aBrop Oomee 300 wu3o0peTeHuii B 00JaCTH TEXHMKHM W TEXHOJOTUHU
ANEKTPOXUMUYECKON aKTHBAIMH, 3alUIIEHHbIX aBTOpckuMHU cBuerenbctBaMu CCCP, nmateHTamu
Poccun, Aurmuu, CIIA, Kanansl, SIlnonnu u apyrux crpa, aBtop 6osnee 200 omyOIMKOBaHHBIX
paboT Mo Teme 3JIEeKTPOXUMHUYECKOr0 BO3JECUCTBUSA Ha >KUIKOCTH. Pa3zpabaThiBaeT KOHCTPYKIMH



HOBBIX JIAOOPATOPHBIX, MOJIYIPOMBIIIIEHHBIX U TPOMBIIIICHHBIX AIEKTPOXUMHUECKUX YCTaHOBOK.

BaiibexkoB MHMckangep MyxamenoBuu. JIOKTOp MemMIMHCKUX HayK, mpodeccop,
pyKoBOJUTENb Ja0OpaTOpuy MATOJOTMYEeCKOoW aHaToMMM HaydyHOro ueHTpa XHUpPYprUH HM.
akagemuka B. Baxunosa. Mckannep MyxamenoBud — aBrop 6osiee 290 myOnukanuii, B TOM 4ucIie
mectTd MoHorpaduid. 3aHuUMaeTcss MpoOJIeMO 3JIEKTPOAKTUBHPOBAHHBIX BOAHBIX PACTBOPOB U
JIA3€pHOr0 H3JIyYE€HUS M MX BIUSHUSA Ha KJIETKU, TKaHW, OopraHbl M opraHusmsl ¢ 1978 ropa.
SBnsiercs meiictButenbHbIM neHoM Hpro-Mopkckoii akagemun Hayk, JlasepHOil akajgeMHH HayK
Poccuu. Jlokazan yckopeHHE MpOILIECCOB pereHepanuu (3aXKUBJICHUS) TKaHEW MOja JeHCTBUEM
AKTUBUPOBAHHBIX PACTBOPOB.

I'apud ®upys Ocynosuu. JIOKTOp MEIMUMHCKUX HayK, Mpodeccop, ITHUPEKTOp
TalmkeHTCKOro MHCTUTYTa BaKIMHBI W CHIBOPOTKH, CIIELHUAIUCT B OOJACTH HMMYHOJOTHUH U
peBmarosoruu. ABTop 320 medaTHBIX paboOT, uMeeT 24 aBTOPCKUX CBHJICTENBCTBA M IMATEHTA Ha
n3o0pereTeHUs B 00JACTM HMMMYHOJIOTUM U TPUMEHEHHs] SJEKTPOAKTHUBHPOBAHHBIX BOJIHBIX
pactBopoB. Ilox ero pykoBOACTBOM OBUIO HM3Y4YEHO [EHCTBHE AaKTUBHPOBAHHBIX PACTBOPOB Ha
MMMYHHYIO CUCTEMY.

®puty  Amodax. Moi#i Myx, OwuszHecMeH, pykoBoautenb (upmbl «MccnegoBanus
aKTUBUPOBAHHBIX pPAaCTBOPOB M HUX IMpaKTHUecKoe npumeHeHue» B ['epmanuu. bmaromaps ero
MOJIICP)KKEe OBLIM MPOBEACHBI MCCIICAOBAHUS 10 MPUMEHEHUIO aKTHBHPOBAHHBIX PAacTBOPOB TPHU
nedeHuu auadera.

I'eopr IBeaec. JlokTop MenuIMHCKUX HayK. Moil koiuiera B ['epmaHuu mo npoOBEIECHUIO
UCCIIEIOBAaHUM B 00JIACTH TMPUMEHEHHs] aKTUBUPOBAHHBIX PACTBOPOB MPHU JICUEHUU CAXapHOTO
nuabera MHCYJMH3aBUCUMOTO M HMHCYJIMHHE3aBHUCHUMOIO THUIIOB. MBI COBMECTHO HamMCaId PSII
cTaTeii M B HAcTosllee BpPeMsl FOTOBUM KHUTY O HAIIUX HCCIEAOBAHUAX B OOJIACTH JICUCHUS
nuabera.

Ambax /Inna CemeHOBHA — aBTOP 3TOil KHUIM. B TeueHue 7 yet, noka He nepeexasna KUTh
B ['epmanuto, sABIsUIaCh IJIaBHBIM BpauoM MEAMLIMHCKOro LeHTpa ¢upmbsl «Ocnepo». Ilox moum
PYKOBOJCTBOM MJIM C MOMM Y4YacTHEM OBbLIO M3yU€HO JIEHCTBHE aKTUBUPOBAHHBIX PACTBOPOB IPH
35 pa3nu4HbIX OOJE3HSIX.

SIBnsitock aBTOpOM U coaBTOpoM Oosee 50 mybnukanuii (B TOM yucie 3 craTeil Ha HeMELKOM
SI3bIKE), UMEI0 4 HEMEIKUX U 7 POCCUMCKHX NaTeHTOB Ha M300peTeHHs B 00JacTU NMPUMEHEHUS
aKTUBUPOBAHHBIX PACTBOPOB B MeIUIMHE. SIBIsAtoch aBTOopoM Oonee 40 MeTOAMYECKHX
PEKOMEHIalMi 1O JICUEHUIO AIEKTPOAKTUBUPOBAHHBIMY pacTBOpaMH HauloJiee paclipoCTpaHEHHbIX
Oone3nell. B Hacrosmiee Bpemst xuBy B ['epmMaHMM M 3aHMMarCh NpoOJeMaMu Hay4HbBIX U
KJIMHUYECKUX HCCIIEOBAHUM AIIEKTPOAKTUBUPOBAHHBIX BOJHBIX PAacTBOPOB, B YAaCTHOCTH, MU
Jeyenuu nuadeta 1-ro v 2-T0 THUIIOB.

B 5Toll KkHure s TDONBITAIOCH paccKka3aTb O CBOEM W YY>KOM OIBITE€ MPUMEHEHUS
aKTUBUPOBAHHBIX PACTBOPOB MaKCUMAaJIbHO MPOCTO, TAK, YTOOBI OBLIO MOHATHO HE TOJBKO BpayaM,
HO U OonbHbIM. [lMcarh O NMpPUMEHEHMHM METUIIMHCKUX IpPEenapaToB, pacKpbiBas MEXaHU3M HX
JeUCTBUS W TNPU 3TOM JKeNas YAOBJIETBOPUTH 00€ 3aMHTEPEeCOBAaHHBbIE CTOPOHBI (M OOJBHBIX, U
Bpaueil) — 3aJaya HENpocTas M, YEeCTHO ToBops, HeOnaromapHas. Yamie Bcero mpu 3ToM o0e
CTOPOHBI OCTAIOTCS HEJOBOJBHBI: JJISl Bpauell M Y4YEHBIX HANMCAHHOE HEIOCTATOYHO HAY4YHO, JUIS
OOJIBHBIX — YepecUyp CIOXKHO.

[IpaBaa, onbIT TaKOrO M3JOKEHUS s YK€ MMEr. 3a70aro A0 orbe3na B ['epmanuto, B 1993
roJy, MHOM ObLIM HamucaHbl (ECTECTBEHHO, HA PYCCKOM SI3bIKE) METOAMYECKHE PEKOMEHIALUU IO
JICUEHHIO HJIEKTPOAKTUBHUPOBAHHBIMU PAcTBOPAMH pPa3IUYHBIX 3a0oieBaHuil. PexoMmenpanuum >tu
ObUTM YTBEp)KJIEHBl PazIUYHBIMU KadenpamMu M MEIULIUHCKUMHM HHCTUTYTAMH M CIYXKUIH B
KayecTBE PYKOBOJCTBA Ui OONBHBIX MO MPHUTOTOBIEHUIO W IMPUMEHEHHIO AKTUBUPOBAHHBIX
pactBopoB. IIpu 3ToM OHM cozaepkalu OOBSICHEHHS MEXaHM3MOB JEHCTBHUS aHOIMTA M KaTOJIHUTA
IIpU TOM WJIM MHOM 3a00JIeBaHUM, MpeIHa3HAuUeHHbIE JUIs Bpauell. PekoMeHaauu 3T pa3oluiuch
10 BCEMY MHUPY, U 5 IO CUX MOp HATBIKAIOCh HA HUX, TOUEMY-TO 0€3 yKa3aHUsi MOEro aBTOPCTBA: TO
B MlHTEpHETE, TO YK€ B IIEPEBOJE HA AHTTIMNCKUN SI3BIK.

W xoTs B 3TOT pa3, OMUCHIBas HCCIENOBaHUS, s CTapajach MUCaTh MAKCUMAaJIbHO IPOCTO,



yHOTpeOsATh MOMEHBIIE HAYYHBIX TEPMHUHOB, MEPBbIl BapHaHT KHUTM HE MIPOMIENT — CIHUIIKOM
CJIO’KHO, CIIMIIKOM Hay4dyHO. MoOW pelnakTop, jKeHIIMHA 0e3yCIIOBHO yMHas, mucana MHe: «Mexmy
MOMYJISIPHON M HAay4HOH JIUTEpaTypoi CyIIeCTBYEeT OrpoMHasi pa3Huua. TyT Tak: eclid Tl OOUIIbCS
OMO30pUTh CBOE HAYYHOE WM HU3JIMIIHEH MPOCTOTOM M3JO0KEeHUs (2 HAa MOM B3I, MUCATh O
CIIO)KHOM MPOCTO M JIOCTYIMHO — YA€l HEMHOTHX TaJaHTJIUBBIX JIOJEH), HaJo JeiaTh TOJIBKO
CIELUATIU3UPOBAHHYIO JTUTEPATYPY».

[TamsaTyst 5TO OGnMUCTaTeNbHOE BBICKA3bIBAHME, 1 CO3[laBajia BTOPOWM BApUAHT 3TOM KHUTH TaK
MIPOCTO, KaK MOTJIa U KaK HE pa3 MPOCUIIM MEHs OOJIbHBIC: TIEPEBO/S ¢ MEAUIIMHCKOTO Ha PYCCKHA.
Crnenyromas kHura OyeT crienuain3upoBaHHOM, HaydyHOU. Eciu ke KoMy-TO HEeKoria JOKUAAThCs
€€ IOSBICHUS M XO4YETCs I[OYUTaTh HAYYHO-HCCIEHOBATEIbCKUE OTYETHI II0 JAHHOM Teme —
oOpalaiiTech KO MHE, 5 C YI0BOJIbCTBHEM O3HAKOMIIIO Bac C HUMHU.

MnaBa 2. «[JoMmawHnn» 3NeKTponms3

KuByro 1 MepTBYIO BOJYy IIOJyYHUThb JAOBOJIBHO JIETKO. IIpomie Bcero npoBecTu 31aeKTpoiaus3 B
CTaKaHe BOJIbI C IMOMOILBIO JIBYX KapaHJallel, MPOBOAKOB U Tpex Oarapeek. Takol «aoMaIIHUib»
AIEKTPOJIn3 MpekpacHo onuckiBaeT O. OnbruH B cBoel KHUTe «ONBITHL 0€3 B3PHIBOBY.

AnNeKTponuns3 B cCTakaHe

«Bo3pMuTE YaliHBIA CTaKaH, pacIIUPSAIONUICS KBepxXy. [IpUroroBsTe (haHepHBI KPYKOK H
IIPWKMHATE €r0 K CTEHKE CTakaHa B 3—4 cM Bbllle JHA. B KpyXke 3apaHee NPOCBEPIUTE B
OTBEpPCTHS (WIKM BBIPEKbTE B HEM IO JHUAMETPY IpOpe3b), HEMOJAJeKy IIMUJIOM IMPOKOJIUTE IBa
OTBEPCTUS: Uepe3 HUX OYJyT MPOXOJIUTH IPOBOJIKH.

B Gonbiine oTBepcTHs WK B IPOPE3b BCTABbTE JIBA KapaHJalla JJIMHON 5—6 cM, OUMHEHHBIE
¢ ongHoro koHua. Kapannaimu, Tounee, ux rpugenu, OyayT CIIy>KUThb 3JIEKTPOJIAMHU.

Ha HeounHeHHBIX KOHIIAX KapaHJamei cruemaite 3apyOku, 4TOOBI OOHAXKHUINCH TpUQEnH, U
IPUMOTANWTE K HUM OTOJIEHHbIE KOHIIbI IPOBOJKOB. I[IpoBOIKK CKpyTHTE U TLIATEIbHO OOMOTaiiTe
M30JIAIMOHHON JIEHTOH; YTOOBI HM30JALMs ObLIa COBCEM HAAEKHOM, Jy4YIle BCEro CHpATaTh
IIPOBOJIKA B pE3WHOBBIX TpyOkax. Bee neranmm npubopa rotoBsl, OCTaeTcst TOJIBKO coOparh €ro, To
€CTh BCTaBUTh KPY>KOK C AJIEKTPOJIaMU BHYTPb CTaKaHa.

[TocTaBpTe cTakaH Ha TapeiKy, HajJeWTe B HEro J0 KpaeB BOJY M J00aBbTE€ PacTBOP COJbI
Na2CO3 u3 pacuera 2—3 yaiiHble JIO)KKH Ha CTakaH BOJAbL. TakuM k€ pacTBOPOM 3allOJHHUTE JIBE
npobupku. OHY U3 HUX 3aKpOHTe OOJIBIIMM ManblieM, IEPEBEPHUTE BBEPX JHOM M MOTPY3HUTE B
CTaKaH Tak, YTOOBI B HE€ HE MoNaJl HU OJUH Iy3bIpeK Bo3ayxa. [loa Boroil HageHbTe MpoOUpPKY Ha
aJIeKTpoA-KapaHaaml. ToOYHO Tak e MOCTYNUTE CO BTOPOI MPOOUPKOIA.

Barapeiiku — 4nciioM He MeHee TpeX — HY’KHO COeIMHUTD MOCIIEA0BaTENbHO, ILTIOC» OTHON K
«MUHYCY» Jpyroi, a K KpailHUM OaTapelkaMm IOJICOEMHUTh MPOBOJKU OT Kapasjamed. Cpasy
Ha4yHeTCs 3JIEKTPoau3 pacTBopa. [lonoxurenbHo 3apsbkeHHbIE MOHBI Bojoponaa H+ HampaBsarcs k
OTPULATENIBHO 3apsHKEHHOMY JJIEKTPOJY — KaToXy, IPUCOENMHAT TaM 3JIEKTPOH M MPEBPATATCS B
ra3 — BogopoJ. Korna y xapannania, moJcoeJMHEHHOTO K «MUHYCY», cOOepeTcs MoJiHas Npodupka
BOZOPOJa, €€ MOXHO BBIHYTH W, HE IIEPEBOpAaUMBas, MoKeub ra3. OH 3aroputcs ¢ XapaKTEpPHBIM
3BYKOM. Y JpPyroro 3JeKTpojia, MOJIOKUTEIbHOro (aHoja), BeIIEIUTCS Kuciaopoa. HanmomHeHHyo
UM MPOOUPKY 3aKPOUTE MaJIbIIEM O] BOJIOW, BEIHBTE U3 CTaKaHa, IEPEBEPHUTE, BHECUTE TICIOIIYIO
JYYUHKY — OHA 3arOpUTCS.

Wrak, u3 Boast H20 nonyuuncs u Bogopoa H2, u kucnopon O2; a nus yero xe cona? [ns
yCKOpeHHus ombiTa. Yucrasg Boja MJIOXO MNPOBOAUT 3JIEKTPUUYECKUHM TOK, 3JIEKTPOXHUMHYECKas
peaxkuus UAeT B HEel CIMIIKOM MEUIEHHO.

C tem xe mpubOOPOM MOXKHO TOCTAaBUTH €II€ OAMH OIBbIT — 3JIEKTPOJU3 HACHIIIEHHOTO

pacTBOpa MOBapeHHOM COJIU NaCl2. B srom cIydae OoJHa TPOOWpKa HAIMOJIHHUTCS OECIBETHBIM

2 Jlnst oToro0 B BOJLy ClielyeT N00aBUTh MOBAPEHHYIO COMb. — [Ipumey. agm.



BOJIOPOJIOM, a JApyrasi — >KEJTO-3€JCHBIM Ta30M. DTO XJIOp, KOTOPBIM 00pa3yercs u3 MOBapeHHOM
COJIA. XJIOp JIETKO OTAACT CBOM 3apsi/i U IIEPBLIM BBIACIIACTCS HA aHOJE.

[IpoGupky ¢ XJI0pOM 3aKpoiTe HajablieM MO BOAOW, IEPEBEPHUTE U BCTPSIXHUTE, HE OTHUMAS
nanbia. B mpobupke oOpasyercs pacTBOp XJiopa — XJIOpHask BoJa. Y HEE CHIIbHBIC OTOCTHBAIOIIIEC
cBoiicTBa. Hampumep, ecian 100aBUTh XJIOPHYIO BOAY K OJ€IHO-CHHEMY pacTBOPY YEpHHII, TO OH
00EeCIIBETUTCSIY.

D10 onucaHue mpocTeiiiero 6e3auapparMeHHOro IEKTPOIM3epa U MPOCTEIero mpouecca
anekTposim3a. Hac ke uHTepecyer He TO, YTO BBIICIUTCA HA aHOJE WM Karojae, a TO, 4YTO
MIPOM30MIET B BOJIE MPH JIEKTPOIU3E, UTO B HEW U3MEHHUTCS U UTO ClIeNaeT U3 OOBIKHOBEHHOM BOJIbI
nede0HOe CPENICTBO, IOMOTAIOIIEe MPU MHOTHX 3a00JICBAHUSX.

Kynutb unu caenatb camomy?

Xors arrmapar 4jid ImoJiy4YCHHuA JKUBOM U MepTBOfI BOABI JOBOJIBHO MMPOCT, HEC CTOUT €TI0 ACIATh
CaMMM.

Bor aBropuTeTHOE MHEHHME CHeHMaIMCTa 10 A3ToMy noBoay: «lIpuroroBneHue
aKTUBUPOBAHHOM BOJBI B CAMOJCIBHBIX YCTaHOBKAaxX C 3JEKTPOJAMH U3 HEPXKABEIOIIEH CTaau
YpeBaTo CGpBG?;HOfI OIMMaCHOCTBIO Jid 3A0POBbA TCX, KTO IIBITACTCA TaKyl0 BOAY IIUThb.
Hepxageromas craib, MojAaBistoliee OOJBIIMHCTBO METAIJIOB U CIUIABOB HE CTOWKHM K aHOJHOMY
PacTBOPEHHUIO.

IIpn npomnyckaHuM 3IEKTPUYECKOTO TOKA JIEKTPOJbI, U3TOTOBICHHBIE U3 3TUX MATEPHAJIOB,
PACTBOPAIOTCA, 1 HOHBI HUKCIIA, XpOMa, BaHAaAu, MOJII/I6IIGHa MNepexXo AT B BOAY, OTPABJIAA €C. HpI/I
M3TOTOBJICHUH JIEKTPOAKTUBATOPOB, MPEAHA3HAYEHHBIX JUIsI MEAMLIMHCKUX UCCIIE0BaHUM, OOBIYHO
HCIIOJIB3YIOT CTOMKHE MaTcpHraJibl. B YYaCTHOCTH, IJIA U3IrOTOBJICHUS aHOJOB — HUKCIIb WJINW TUTAaH,
KaToJI0OB — IUIaTUHY, CBepX4UCThId rpadut. ns nuadpparm O6epyT MOpUCTHIH (QTOpOIIIACT WK
KEPaMHUKY».

Takum o00pa3om, BBIBOA OJMH: JJIEKTPOJIM3ep HaA0 KynHMTb. Eciau Bbl 3axoTuTe
npuoOpecTy ammapar — 3arjsiHATE B KOHEI KHUTH, B MPHJIOKeHHE. TaM mpecTaBlieHbl anmaparhl-
JIEKTPOJIM3EPhl PA3IMUHBIX (UPM — Ha JIO0OH BKYyC: OT NPOCTBIX M JEIIEBBIX JO JOPOTHUX, C
KOMIIBIOTEPHBIM YIIPABJICHUEM.

BHUMAHMUME! Bce HHCTPYyKIMH @0 NPHMEHEHHMI0O AKTHBHMPOBAHHBIX PACTBOpPOB
paccyMTaHbl Ha annaparbl, ONUCAHHbICE B KOHIE KHHUIHM, M He NOAXOAAT I APYrux
annaparos!

MnaBa 3. AHonuT, N MmepTBasa Boaa

Kakue 3aboneBaHuUsi Nne4YnT aHONMUT U KaKNMM CBOUCTBaMu obnapaeTt?

AnnapaT AJId IIPOU3BOACTBA JKUBOU U MepTBOﬁ BOABI B MOCM MNPCACTABJIICHHUU IIOXOXK Ha
nuiany (GOKyCHHKA, W3BIEKAIOIIETO W3 HEe IBETHBIC JICHTHI, MEPYaTKH M B KOHIE — amodeos
(doxkyca! — KUBOTO KpOJHKA.

JleiicTBuTEensHO, OEpEeM JOBOJIBHO MPOCTOM ammapar, 3aJluBaeM B HETO BOJAOMPOBOJAHYIO BOAY,
N00aBIIsieM HEMHOTO COJIM, BKITFOYAEM B DJIEKTPUUYECKYIO CETh, Yepe3 HEKOTOPOE BPEMsI BHIKITFOUAEM
1 — 6ax, oKyc-moKyc! — moxy4aem aBa pacTBopa, 00Ja1al0NINX IEKapCTBEHHBIMU CBOMCTBAMH.

O}II/IH N3 HUX — aHOJIMT, WM MEPTBAsd BOJA: aHTHUCCIITHK, )IG3I/IH(1)GKT3HT. Ero HCIIOJIB3YIOT
s ae3vH(eKknuu B OONBHUIE, UM MOXKHO JE3MH(HIMPOBATH BOJY, JICUYUTh TOH3UJUIUT, OH
o0nazaeT aHTUAUIEPTUYECKUMHU CBOWCTBAaMH U J(PQPEKTUBEH MpU  JIEYCHHUH  SK3EMBI,
HEHPOJEPMHUTOB, AIEPro-IAEPMATUTOB (IIPHUEM 3TO HE TOJIOCIOBHBIE YTBEPIKICHHUS, HMEIOTCS
OKCIICPUMCHTAJIBHBIC U KIIMHUYCCKUE UCCIICAOBAHM A, IIOATBCPKAAIOIINEC 9(1)(1)GKTI/IBHOCTI) AHOJINTA B




Ka)KJIOM U3 MEPEUNCICHHBIX CIy4aeB).

Eme B camom Havajge HUCCIEIOBaHMWA Mbl MPOBENU ILEIBIH PsA IKCIEPHUMEHTOB, UYTOOBI
MOHATh, Kakue OaKTepuu MOXKHO YHHYTOXATh AHOJUTOM, B KaKMX KOJIMYECTBAX, U CKOJIBKO
BpPEMEHU MOTPeOyeTCs Il YHUUITOXKEHUS 3TUX OaKTEepHil.

Metoauka 9TUX  HUCCleIOBaHMM  ObUla  CTaHJAPTHOM: MHUKPOOBI  CMEIIMBaId  C
AHTUCENITUYECKUM CpEACTBOM (B JAaHHOM CIIy4ae C aHOJIUTOM), 3aTEM IIOMEIIAu 3Ty CMECh B
TEpMOCTaT Ha pa3iuyHoe BpeMs (YTOObI BBISIBUTH, CKOJBKO MHHYT AaHTHUCENTHK JOJIKEH
KOHTAKTUPOBaTh C OakTepueil, uyToObl €€ YHHYTOXHTbH), IOCIE€ YEro BBICEBAIM CMECh Ha
MUTATENIbHYIO Cpeay — arap (4ToObl co3/aTh AJisi MUKPOOOB OJAronpHsITHBIE YCIOBHS ISl POCTA).
Ecnan anonut neicrByer, TO, €CTeCTBEHHO, B uamikax [lerpu ¢ arapom uepe3 cyTku He OyAeT
OakTepuid, eciau He JeMCcTByeT — B arape OyaeT HaOIoAaThesl POCT OakTepuil. DTOT POCT MOXKHO
BUJICTh JTa)kKe HEBOOPY)KEHHBIM TJIa30M, a JUISl TOACYEeTa KOJIMYeCTBa OakTepuil (KOJMOHMI) HyXKEH
MHKPOCKOII.

Jl1 sKcriepuMeHTa OB B3SThI CIIE1YIOIINE MUKPOOPTaHU3MBI.

I'pynna cradpmjiokoKkkoB. Y OOJBIIMHCTBA JIHOJIeH CTAUIOKOKKH MOTYT OOMTAaTh Ha KOXKE
M CIM3HUCTHIX O0OJIOYKAX HOCAa WU TJIOTKH, HE BbI3bIBas 3abosieBanmii. [lpu ocnabneHHON
MMMYHHOU CHCTeMEe CTa(pUIOKOKKH CTAHOBSTCS BO30YAUTEISIMU MHEBMOHUN, MHPEKIUH KOXKHU H
MSATKUX TKaHel, kocTell u cyctaBoB. CTaUIOKOKKH JIETKO IPUOOPETAIOT YCTOWYMBOCTh KO MHOTUM
mpernapaTam, 4YTo COo3/aeT OOJBIINE TPYJHOCTHU MPH JI€YeHUH OOJIbHBIX.

Cradniokokk 3010THCTBIH (S. Aureus). CriocoOeH nopakaTh IPAKTUUECKU JIFOObIE TKAHU
yenoBeka. Haubosee yacto HHPUIMPYET KOXKY U €€ MPUIATKU — U TEM CaMbIM BBI3BIBACT TSKEIBIE,
XpOHUYECKHE 3a00JIeBaHUsl — OT CTAPUIOKOKKOBOIO UMIETUrO (MMIeTUro bokxapra) 10 TAKENbIX
(b OITUKYIJIUTOB.

OcHOBHO# BO30YIUTENh MACTUTOB Y JKEHIIUH, HH()EKIIMOHHBIX OCIIOKHEHUH XUPYPTHUECKUX
paH ¥ MHEBMOHUH, MH(EKIUN OMOPHO-ABUTATEIBHOIO ammapara (OCTEOMHETUTOB, apTPUTOB U
Apyrux 3aboieBaHuil); B 4aCTHOCTH, OH BbI3biBaeT 70—80 % cilydaeB CENTHUECKUX apTPUTOB Y
MOAPOCTKOB.

Cradunokokk snugepmaibublii (S. Epidermidis). HaunbGonee wacto mopaxkaer riaakyro
KOKY U IOBEPXHOCTb CJIM3UCTBIX 000J0ueK. OUeHb yacTo sABJseTcsa Bo30yauTeseM nHpeKuuil npu
HaJIMYUU TIPOTE30B, KATETEpPOB, JApeHaxeW. JloCTaTouHO 4YacTo MOpakaeT MOYEBBIBOSILYIO
CUCTEMY.

Cradunokokk canpodurtnsiii (S. Saprophyticus). [Topaxkaer KOXXHBIE TTOKPOBBI
TeHUTAINHN U CIIU3UCTYIO 000JIOUKY YPETpBHI.

Kumeunas nasouka. OOuTaeT B KUIIEYHUKE KUBOTHBIX U denoBeka. [Ipu 3ToM oxHu u3
BUJIOB KHUIIIEYHOI MaJIOUKU COBEPLIEHHO 0E€300MIHBI M JaKe MOJIE3HBI JUJIsl OpraHu3Ma, a Jpyrue
BBI3bIBAIOT TSDKENbIE KUIIEYHbIE 3a00JI€BaHUs, IPOTEKAIOIINE 110 TUILY XOJIEPhl, TU3EHTEPUH WIH
reMOpparu4eckoro KOJuTa.

Hurenna daexnepa. Bri3biBaer 3a00s1eBaHre, U3BECTHOE 0/l Ha3BaHWEM OaKTepUalbHas
JTU3EHTEPHs UM MIPOCTO TU3EHTEepHsi. bojae3Hb MOXeT MpoTeKaTh B OCTPOI M XpPOHUYECKOH Gopme.
OcTpasi Tu3eHTepHsl XapaKTepus3yeTcs JMXOpPaaKoil, OoysMM B JKMBOTE, MOHOCOM C KPOBBIO U
ciuzbto. [Ipu Tsokenslx ¢opmax AU3EHTEPUM OOJBbHBIE MOTYT JaXe yMEpeTb OT HMH(EKIUOHHO-
TOKCHUYECKOTO I10Ka.

CaabMoHes1a paratyphi A u B. SIBnserca Bo3OyauTeneM MH(pEKIMOHHBIX 3a00JeBaHUN
(mapatud Au B), compoBOXKTAIOMIMXCS JHMXOPAJAKON, WHTOKCHUKAIMEH, S3BEHHBIM MOpPaKEHHUEM
TUM(ATHYECKOro amnmapara TOHKOM KHWIIKH, YBEJIMYEHHEM TII€YeHH M CEJE3€HKH, CBHIIbIO.
Peructpupyercss moBceMeCcTHO, OCOOEHHO B CTpaHaX C HU3KUM YPOBHEM OBITOBBIX YCJIOBHIA.
[Mapatud A game BcTpeuaercs Ha JlampHem u Cpennem Boctoke. [lapatud B pacnpoctpanen Bo
BCEX CTpaHax MUpA.

CaabMoHessia typhi murium. SBnserca Bo3Oynutenem OpromHoro Tuda — ocTtpoi
MH(EKIMOHHOW O0O0JIe3HH, XapaKTepu3yeTcsl JUXOPaJKOoW, CUMITOMamMH OOIlel HHTOKCHUKAIUH,
YBETMYEHUEM TI€UYEHH M CENIe3€HKH, 3aTOPMOXKEHHOCTHbIO OOJIbHOTO, SHTEPUTOM M TIOHOCOM,
TpOPUUECKHUMU M COCYAUCTHIMM HApyIICHUSMU B CIM3UCTOM 000J04YKe U JIMM(AaTHIECKUX



00pa30BaHUAX TOHKOM KHUIIKH, TOKCHUECKUMH MTOPAXKEHUSIMH CepLia.

Bera-reMosiMTHYEeCKHE CTPENTOKOKKH (CTPEeNTOKOKKHU rpynn A, B). Ilo knaccudpukanuu
bpayna paznuuaroT anbda, 6eTa 1 raMMa-CTPEITOKOKKH.

Anbda— 1 raMMa-CTPENTOKOKKH B OOJIBIINX KOJMUYECTBAX OOHAPYKUBAIOTCS B IMOJIOCTH PTA U
KHIIEYHHUKE 370POBBIX JIFOJEH U )KUBOTHBIX, HO PEAKO OBIBAIOT MATOT€HHBI, TOTJa KaK pa3Hble BUIbI
0eTa-CTPENTOKOKKOB SIBIAIOTCS TNPHUYMHOW CKAapJIaTHHBI, AHTUHBI, XPOHHYECKOTO TOH3WILUIUTA,
POXKH.

CTpenToKOKKOBasi aHTWHA (OCTPBIA TOH3MJUIUT) JIETeH — 3TO TOJIOBHAsE 0OJIb UX POJUTEIICH.
BosnbmMHCTBO J1eTeil mepeHocaT 3TO 3a00JeBaHHE HECKOJIbKO pa3, Yy MHOTMX OHO IPHUHUMAET
XPOHUYECKYI0 (hOpMYy (XpOHUYECKHI TOH3WILIUT) U peOCHOK OOJICET aHTMHOW YyTh JIM HE KaXKIIbIi
Mmecsn. CTpenTOKOKKOBas aHIMHA 4YacTO BBI3BIBAET OCJIOKHEHMsI, HalpuMep, peBMaTusM. B
MOCJIEAYIOIIEM MOJKET Pa3BUTHCS XPOHUUECKAs NMATOJOTUS CEpAUA C IMOBPEKICHUEM CEPAECUHBIX
KJIaaHoB. BO3MOKHO Takke BO3HMKHOBEHHE TaKOrO OCIOXHEHHSA, KaKk HeQpUT — BOCHAJICHHE
MOYeK ¢ HapymeHueM ux ¢yHKuuu. Kpome TOro, reMOJUTHYECKHE CTPENTOKOKKH BBI3BIBAIOT
TSKEN0e KOXKHOE 3a0oJieBaHME, Ha3blBaeMOro poskeil. [Ipy MpOHMKHOBEHUH B KPOBb OHM MOTYT
MHOUIMPOBATH JIFOOOW OpPTaH MU BHI3BATH T€HEPATU30BAHHYIO0 HHPEKIUIO — CETICUC.

CrpenTokoKK mutans. OTH CTPENTOKOKKM — TIJIaBHbIE BO30yAMTENM KapHeca, paHblle
CUMTABIIMECS COBEPLIEHHO 0e300uaHbIMU OakTepusimMu. OOuTaroT B poToBOi mosoctu. Tonbko B
HocjeHee BpeMs BBIACHUIIOCH, YTO OHHU SIBIISIFOTCS «CIIQAKOEKKaAMM» U, IMOTJIOLIas INIIOKO3Yy M3
MUY, BBIACISAIOT B3aMEH MOJIOYHYIO KHCIIOTY.

B pesynbrare xu3HeneaTenbHOCTH Streptococcus mutans CllFOHAa CTaHOBHUTCS Ooiee KUCIIOM,
OpraHMyecKas KHUCJIOTa BCTYNAeT B PEaKLUUI0 ¢ MHUHEpPAIbHBIMU COJISIMH 3yOHOWM »Malu, 3Majlb
TepsieT MUHEpaJbl, a BMECTE€ C HUMU U NPOYHOCTh. EciM kapuec BOBpeMsi HE BbUIEUUTh, TO MOYKHO
Y BOBCE JIMIIUTHCS 3y0a.

Pesyabrar Hammx ucciaenoBaHui (myTs Mbl HaspiBaaum ux 1:1:1): 1 mu anonura,
no0aBieHHBIH K | MWIIHOHY OakTepwii Jr000r0 M3 BBIMICTIEPEYHCICHHBIX BHIOB, YHHYTOXAET
OaKkTepuu B TeueHUe | MUHYTHI.

Ha ocHoBaHuMM oOnMCaHHBIX BbllIE OAKTEPUOJOTUYECKMX HCHBITAHUN ObUIM IPOBEICHBI
KJIMHUYECKUE HCCIIEI0BaHUs MO NPUMEHEHHIO aHOJIMTa B JIEYEHUH 3a00JIeBaHUi, BBI3BaHHBIX
3TUMH BO30YAMTENSIMH, a HMMEHHO: JW3EHTEPHH, CaJIbMOHEIIE3a, XPOHHMYECKHX TOH3WIIUTOB,
CTa(DUIOKOKKOBBIX TOpPAXEHUH KOXH, (YypyHKyle3a, BYJIbIapHbIX Yrped (akHe), 3K3eMbl,
HEHUPOJEPMHUTOB, TPOPHUUECKUX SI3B.

Ecim knmeynble HWHQEKIUHM CPABHUTEJBHO XOPOWIO Jie4aTcsd TPaauLHMOHHBIMH
CpeICTBAMHU, TO XPOHUYECKHE KOKHbIe 3a00/IeBaHMsl € AJUIePrU4eCKUMHU NPOSIBJICHUSIMU —
JAAJIeKO He Bceraa.

VIMEHHO OOJBHBIE SK3eMOU, ANNEeP2O0EPMAMUMAMU, NCOPUAZOM, MPOPUUECKUMU A36aAMU
I1abeTUYeCKOr U Ipyroi 3THOJIOTHH, KOTOPBIM HE MOTIJIa IOMOYb COBPEMEHHAs! MEeJTUIIMHA, UCKAJIU
albTepHATUBHBIC MTyTH JIEUEHUsI U 00palllainch 3a IMOMOIIbIO K HaM, B Halll MEIUIIMHCKUI LIEHTP.
[Ipuuem OonbHBIE NPUXOAMIM HE «CBEKEHBKMMH», B Hadaje 3a0o0JieBaHMs, KOrja JEYUThb
3Ha4YMUTENbHO Jerue. Her, 310 Ob1TH 0c000 TsKembie 00IbHBIC, MPOIIEAIINEe, KaK TOBOPUTCS, OTOHb,
BOJy M MeJaHble TpyObl. OHU YK€ MCIOJIb30BaIM MPAKTUUECKH BCE, HAUMHAs OT aHTUOMOTHUKOB U
KOHYasi TOPMOHAMM M 3a4acTyl0 MM TIpo3uja amMmiyTanus (1 UMe B BUAY OOJBHBIX C
TPO(UYECKUMU SI3BAMH).

IIpakTyeckn BceM 3TUM 00JIBHBIM MbI NOMOIJIH. Bo Bcsikom ciydae, OOJNBHBIM C
mpoguueckumu A36amu — aOCOIIOTHO BCEM, Jake€ TEM, KOMY OJHO3HAYHO CTaBWJICA JIMArHo3
«HAYMHAIOUIAsICSl TAHTPEHA» U MPEeJUIaraioch ONepaTuBHOE JICYEHUE — aMITy Tallusl.

BosbHBIM 9K3eMoll W annepeodepmamumom — aHOJIUT TIOMOTAaeT TOXKE OYEHb XOPOULIO —
0OBIUHO TOCJe Kypca JIeUeHUs] Takue OOJbHbIE MEPEKUBAIOT MEPUOJT JUIUTEIHHON PEMUCCUU U BO
n30exxaHue 000CTpeHUs JOJKHBI TOBTOPATH JieueHue 2—3 pas3a B ro/l.

BonbHBIM ncopuazom  aHOMUT dalle BCErO0 IOMOIaeT TOJBKO CHSATh CUMOTOMBI (3Y7,
HIETYUIeHWE), a TaKXXe IPeJOTBPaTUTh MOSBICHHE HOBBIX OYaroB IOPAXEHUs, XOTS OBLIO
HECKOJIBKO CTy4YaeB MOJHOTO NCYE3HOBEHUSI IICOPUATUYECKUX OJISIIEK.



Xopouio momoraer aHOJNUT (IPH NPOMBIBAHHM JIAKyH MHHIAJIAH M IOJOCKAaHUU Topiia)
OONBHBIM XPOHUYECKUM MOH3UL JTUTOM, B TOM YHCIE M JCTAM. YIKE IOCIC HEAENU JICUCHUS
MCYE3al0T BOCIIAJICHUE MUH/IAJIMH, OTEYHOCTh M FHOWHBIC MPOOKH. MUHIAIHHBI 00PETA0T PO30BBI
I[BET U YMEHBIIAIOTCS 10 pa3MeEPOB (PU3UOTOTHUECKONH HOPMBI.

Xo4y mNpHBECTH HECKOJBKO IIPHMEPOB JICYCHHsS AHOJIUTOM M II0Ka3aTb HEKOTOpBIC
¢dororpaduu 3 HaIero apxuBa.

AHonuT cnacaet oT amMmnyTtauuu

«Anonum nomoz mme cnacmu Hozy». Jleuenue anonumom pamnvt Hozu (u3
pacckaza Jl. @. 3namkuc (J/lameus))

B 1993 200y s nonana ¢ cmpawnyro asapuio, u MHe 4ymv ObLIO HE AMIYMUPOSAIU
HO2y, HO 6épay 6 OoabHuye ckazan: «Aumnymupoeamv 6cec0a ycneem, nonpooyem
coxpanumvy. Tax, He 63 MyYUMENbHO2O RPOYEeCcca 3adNCUBTEHUs U peadunumayuu, 8
meyenue 2004 MHe COXPAHUTU HOZ).

Bce 6vi10 xopowo 0o moeo momenma, kak 60pye A 6cs nocenmend, U 08d
02PDOMHBIX WA HA Moell npagol Hoze 6 obnacmu 6edpa pasoutnucy (10 aem cnycms
nocie asapuu — ¢ 2003 200y). Bpauu max u He yCcmaHo8UIU NPUYUHY CAYHUBUUESOCAL.
IHocne OnumenvrHoco npedvisanus 8 OOAbHUYE U NPUEMA OSPOMHO20 KOIUYECTHEd
JIeKapcme MeHsi 8bIRUCATU ¢ OMKPLIMbIMU panamu Ha noee. CrMompems 6bLI10 CIMPAUIHO.
Boinu 6uonvl 6ce mvluyvl 6 panax, pazmep Komopuvix cocmagisin npumepro 10—15 cm @
onuny u 3—6 cm 6 wupuny. B eepxnux u Huochux omoenax pam Oviiu 2nyOoKue
«xkapmanvly (npumepno 1,5 cm). Bpauu npaxmuyvecku OMKA3AMUCH MEHS Jledums,
8bINUCAB OObULOE KOTUYECBO HAPKOMUYECKUX MAOIemOK, HeNOHSIMHO OJisL 4e2o.

Haxo0scv 6 maxou cumyayuu, s ciydaino yCavliania yepe3 MOUx 3HaAKOMuIX 0O
anonume. Ilonauany s mwe gepuna, 4mo MHe YMo-mo NOMOICEM, HO AMIYMUPOSAMb HOZY
1 bvia e eomosa. Tax nauanocy Moe aeuyenue anoaumom. A ucnomwzoeana eeo
HApYICHO ONIs1 NPOMbIGAHUs U npumouex. Pezyrsmam cman nposgiamscs Kk konyy 1-i
Hedenu: yeem paHvl USMEHUICS (0m MeMHO-CUHe20 00 APKO-KPACHO20), PaHbl CMAu
NOMUXOHBLKY cmseusamscsl. [1oIHoCcmbio pana 3aKpwliace K KOHYY 2-20 MeCayd JedeHusl.
B 6orbHuyy 5 60avue e xoouna.

Ha puc. 2 MOKa3aHbI paHbl MAIIUCHTKU B Ha4aJI€ JICHCHUA aHOJIUMTOM, a Ha pHUC. 3-8 KOHIIC
JICYCHHUA.

Puc. 2. Paur! Ha 2-11 AeHB JIEYEHNUS aHOJIHUTOM



Puc. 3. Panbl Ha 7-1i Hezelie JIeYyeHUs aHOJIMTOM

Crnenyrouue ¢otorpaduu B3ATHl U3 MOET0 apXvBa. JTa >KEHIIMHA MPUIILUIA KO MHE JAOMOI.
OTkyna oHa y3Haia, 4YTo S MOTY €d MOMOYb, s YK€ He MOMHIO. [[OMHIO TOJBKO, YTO OTKPBIBAIO
IBepb (€m0 ObLIO 3UMOIl), @ TaM CTOUT 9Ta JKEHIIMHA B Talmo4ykax. Y Hee ObUIM TaKue OTEKIIUe U
paciyxmuiie HOTH, YTO HH Camlord, HA Ty(iau He Hane3ainu. boibHAa OHaK TOMy BpeMEHHU Oblia yxke
0oJbie 6 MecAleB, C JIeTa, U HUKAaKoe JieueHne (aHTHOMOTUKY, TOPMOHBI) He momorano. Jleunna s
cec HpOCTO AHOJIMTOM: BAHHOYKH U ITOBSI3KHU B TCUCHHUC 2 HCICJIIb.

B s dexTrBHOCTH TeueHs BBl MOKeTe YOAUTHCS, B3TIISIHYB Ha pHC. 4.

Puc. 4. PesynbTaThl mpUMEHEHHUS aHOJNHUTA TP XPOHUYECKOM JEPMaTO3€, OCIOKHEHHOM
rpubkoBoil mH(pekuen. HaBepxy — HOrM mamueHTKH a0 JedeHus. BHu3y — uepe3 2 Hemenu
JICYCHUSI aHOIUTOM

JleyeHmne XpOHUYECKUX KOXKHbIX 3aboneBaHumn



JK3eMa, aJVIeproaepMaTuT, copnas

IpuroroBnenne anonurta. Ilpu 3THx 3a00NeBaHMAX PEKOMEHAYETCS MECTHOE
MPUMEHEHHUE aHOJHWTAa B BHUJAE BIAXKHBIX MOBS30K M MPUMOYEK. AHONUT TOTOBUTCS
crenyromuM o0pa3omM. B anmapat 3anmBaercs Terias BOIOIPOBOgHAS Boxa. B anomHyto
30Hy ammaparta (BHYTPEHHSS €MKOCTh) Jo0OaBisieTcss 1/3 4aiHOW JOXKKH MMOBapeHHOH
coiu. AmnmapaT MOJKIIOYAIOT B AJIEKTPHUYECKYIO0 ceThb Ha 15 muHyT. ns neuenus
HCIIOJIB3YIOT PACTBOP AHOAHOM 30HBI.

Crnoco0 nevyenusi. MapreByto canderky (JIydine 4eThIPEXCIIOHY0) CMadnBaIOT
B 3TOM PAacTBOpE W HAKJIAABIBAIOT HAa MOpaXeHHbIE obnmactu Ha 15-20 munyT 4-5 pas B
JeHb. MOXKHO 3aKpenuTh NPUMOYKY OIHOCIOHHOM OMHTOBOM MOBs3KOH. B cimywasx
CIWJIBHOTO CTSTHBAaHHSA KOXH C 3-4-TO JHA TPUMEHEHHS aHOJHWTAa MOXXHO HaHOCHTH
CMSTYAIONINE Ma3W WK BazenuH. DPGEeKT yCHIUTCS, eClIu B Ma3b BBeCTH 2 Mi 1-
MPOLIEHTHOTO PAcTBOpa AuMeapoia W 2 M S50-IpOLEHTHOrO pacTBOpa aHaJlbrMHA (Ha
25 T kpema).

Tpoduueckue sA3BbI

HpI/I JICYCHHUHU TpO(I)I/I‘IGCKI/IX 3B PEKOMCHAYCTCsI HAPYXKXHOC H BHYTPCHHCC IPUMCHCHHC
QJICKTPOAKTUBHUPOBAHHBIX BOJHBIX PAaCTBOPOB. BHYTpI) IIPUHHUMAIOT KaTOJIUT.

IIpuroroBieHne u UCcNoIb30BaHNe KaToauTa. B 00e 30HBI anmapara 3aj1uBaioT
KHUIITYEHYI0 BOAY, B aHOAHYIO 30HY A00aBmsaoT 20 M 10-TIpOIEHTHOTO XJIOPHCTOTO
KanmpIus. AKTUBUpPYIOT 7 MUHYT. [IptoT katomut mo 300-350 mn 3 pasa B aens 3a 30—40
MUHYT JIO0 €/1bl, B T€YEHHE BCEro INnepuoja jeueHus. Y OOIbHBIX MOXKUIOr0 BO3pacTa,
UMEIOIIUX CKJIOHHOCTh K THUIEPTOHHUM, MPHUEM JOJDKCH CONPOBOKAATHCS KOHTPOJIEM
apTepUAIbHOTO 1ABICHUSL.

IIpuroroBieHue W HMCHOJB30BAHHE AHOJMTA. MeCTHOE JI€UEHHE IPOBOAST
aHomuToM. Jlns ero MHpUroTOBICHUs B 00€ 30HBI ammapara 3aJMBalOT TEILIYIO
BOJIONIPOBOJIHYIO BONy, B aHOAHYIO 30HY M00aBNstoT 1/3 4aifHOW JIOKKH ITOBapeHHOM
conu. AKTUBUPYIOT 13 MuHyT. Pany mpoMbIBaloT pacTBOpoM aHoJUTa 3—4 pa3a B JIeHb B
TeueHue 3—5 MUHYT.

[locne KaxxIoro npoMbIBaHUS pekoMmeHayercs: Hamoxenue Ha 30-40 MuHyT
MIPUMOYKH C aHOJIMTOM, 3aKPETJICHHONH OMHTOBOW MOBS3KOW. [Ipy BEIpaKeHHON CyXOCTH
MOSIBUBIIEHCS  TPaHYJSAIMOHHOW TKaHM TIIOCI€ TPUMOYKH paHy CMa3bIBalOT
CTPENTOMHULMHOBONW MM CHHTOMHUIIMHOBOI Ma3bl0 WIHM CTEPUIN30BAHHBIM XJIOIKOBBIM
MAacCJIOM.

INeyeHue XPOHUNYECKUX TOH3NIIJITUTOB

MecTHOE NEUCHHE XPOHHUYCCKOI'0 TOH3WJIJIMTA KaK B CTaJuH 06OCTpCHI/I$I, TaK M1 B CTaauu
peMucCCrU, HAYMHAKOT C CaHAalluU ropJia NyTeM IMOJIOCKAHUA aHOJIUTOM.

IIpuroroBiieHne aHOJMTA. AHOIUT FOTOBAT Ha OCHOBE BOJOIPOBOAHOW BOJBI
(4045 °C) ¢ noGamienueM 1/3 4. JOXKKM TMOBapeHHOW COJMM W S5 Kamejab Hojaa WK
pacTBopa Jlroross B aHonHyI0 30HY. AKTHBHPYIOT 10 MUHYT.

Cnocod seuenns. Ilomockanue ropia Hato IPOBOIUTH 4—5 pa3 B J€Hb. XOPOIIO
Takke 2—3 pasza B JIeHb MPOMBIBATh aHOJIMTOM JIAKYHBI MUHAAJIUH C MOMOIIBIO IITPHUIIA
0e3 uriel. Jledenne aHOJIUTOM CIIeyeT IIPOBOIUTEL B TeueHne 4—5 mHEH, a 3aTeM eme 2
JHSI TIOOYEPETHO MOJIOCKATh TOPIIO CHavyaaa aHOJIMTOM, 3aTeM KartonutoMm. Oba pacTBopa
TOTOBATCS OIHOBPEMEHHO TI0 YKa3aHHOMY BBILIE CIIOCO0Y.



BHUMAHUE! Bce HMHCTPYKUMM 10 TPUMEHEHHI0 AKTHBHPOBAHHLIX PacTBOPOB
paccyMTaHbl Ha annaparTbl, ONUCAHHbIE B KOHLE KHHUIU, W He NOAXOAAT IS JAPYrux
annaparosn!

AHONUT — KYMHbIN» aHTUOMOTHUK

He mory He pacckazats ene 006 0lHOM yIMBUTEILHOM CBOWCTBE aHOJIUTA.

IlepBbil pa3 MBI 3aMETWJIM 3TO CBOWCTBO, IPOBOJS JICYEHUE AHOJIMTOM XPOHUYECKOIO
TOH3WUIMTA (IIOJIOCKAHUE U NPOMBIBaHUE JaKyH). Tak BOT, Aernas OaKTepHOJIOIMUECKUE MOCEBBI,
MBI 3aMETHJIM, YTO aHOJHUT YHUYTOXXWUJI MATOTeHHYIO (piopy (B JaHHOM Cllydyae IeMOJIUTHYECKHE
CTPENTOKOKKU Ipynn A u B, 3010THCTBIN CTaUIOKOKK W JApyrue OakTepuu), HO HE TPOHYJ
MUKpPOOPTraHHW3Mbl, HE YYacTBYIOIIME B IIpollecce BOCHAJICHUS 3€Ba  (MUKPOKOKKH,
HEreMOJIMTUYECKHE CTPENTOKOKKH), TO €CTh IPOSBUI M30MPaTebHYI) AHTHOAKTEPHAJIBHYIO
AKTHBHOCTb.

YroObl IpOBEpUTH, HE ObLIa JIM «yMHAas» N30MPaTEIbHOCTh aHOJIMTA CITy4aiiHOM, MbI IPOBEIH
elwe psi SKCIIEPUMEHTAIBHBIX U KIMHUYECKUX MCCIEIOBAHNN PUMEHEHUS aHOJINTA, HAOI0Aast ero
NEUCTBUE TPpU JICUYCHUU OucbOakmepuosda, Hecneyuhuyeckux A KAHOUOO3HbIX KOJbNUMOSE,
WeNOUHBIX YUCTUMOS.

IIpu Bcex »5TuUX 3a00JIeBaHUSAX MOBTOPsUIACh HM30MPATEIbHOCTh AHOJIUTA: YHUUTOXKas
MAaTOr€HHBIE MUKPOOPTaHU3MBI, OH OCTABJISUT HEBPEAUMOM TOJIE3HYIO (MHIUTEHHYI0) MUKPOQIIOpY.
[IpryeM BBICHUIIOCH, YTO «MHTEJJIEKT» AHOJIUTA BIPSIMYIO 3aBHCUT OT €r0 peooKC-nomeHyuand
(00 3TOM peub MONAET HUXKE) U IPOSABISAETCS TOJIBKO IPH €0 ONPEAEICHHBIX 3HAUCHUSIX.

OTO CBOMCTBO aHOJIUTA AAET €My OIPOMHOE IPEUMYIIECTBO Mepe]] aHTUOMOTUKAMU, Be/lb T€,
YHUUYTOXKAsl MaTOreHHYIO (IIOpy, «BBIPE3AIOT» TAKXKE M HWHAWIEHHYIO, TO €CTh YHHMUTOXKAaIOT
HE00XO0AUMYIO 11 HOPMAJIBHOTO CYLIECTBOBAHUS TOTO WJIM MHOTO OpraHa 0akTepUallbHYIO Cpey,
YTO MPUBOJUT K MHOIOYHUCIEHHBIM OOJIE3HSM — KaHAua03aM (IpuOKOBBIM 3a00JI€BaHUSIM),
aucOakTepruo3am, HapyIeHUIM UMMYHHON U (pepMEeHTaTUBHOMN (PyHKIMIA.

FmaBHbIN cekpeT aHONUTa

AHOJHUT TPEJICTABIIAET COOOM CBETIIBIN, TPO3PAUYHBIA PACTBOP C 3amaxom xjopa. OH obmanaer
anmucenmu4ecKumu, anmuajiiepeudecKumu, npomueoeoCcnalumelbHblMU, npomu603deb1Mu,
npOMUBOOMeuHbIMY CBOMCTBAMH.

AHONHUT OKa3bIBaCT MecmHoe jeyeOHoe Oelicmeue. ITO 3HAYMT, YTO OH JEHCTBYyeT (Ha
OaKTepHI0O WJIM OyYar BOCHAJEHHUS) TOJIbKO IPU HEMOCPEICTBEHHOM KoHTakTe. Iloatomy mnpu
TOH3WJUIUTE WM TIOJOIIYT TOPJO, TPU KOXHBIX 3a00JIeBaHHSX JENAlOT TPUMOYKH, a TpHU
CAJIbBMOHCJIJIE3C IIBIOT. HpI/I BOCITAJICHUMN JICTKUX HIIM OPYTrUux 3a60H€BaHI/I$IX, 1€ HEBO3MOXKCH
HETOCPEICTBEHHBIN KOHTAKT, aHOJIUT HE TIOMOTaeT.

B omiimyme oT kaToNMTa, AHOJNUT JOBOJILHO JIOJTO COXPAHSET CBOM CBOWCTBA. XPaHHUTh €ro
MOJKHO B 3aKPBITOM CTCKJISHHOW TMOCYy/Ie B TCUCHHE MHOTHX MecsieB. Ho Mol BaM COBET: ecyin y
BaC €CTh BO3MOKHOCTD, HCIIOJIb3YiiTe aHOJUT B TeueHue 1-2 qHell mocjie NPUroTOBJIEHHS.

Jlns ne3suHEKIUr BOJBI, IMOJOCKAHUS TPH TOH3WLIMTE M JICYCHUS TPOPUUECKUX S3B
HCIIOJIB3YIOTCA PA3HBIC AHOJIUTHI, CBOMCTBA KOTOPBIX 3aBUCAT OT pCAOKC-IIOTCHIMAJIa, COACPKAHUSA
aKTUBHOTO XJiopa wiu #oma. CojepikaHHE aKTHBHOTO XJIOpAa 3aBUCHUT OT KOJHMYECTBA COJIH,
7100aBIIAEMON B TIPOIIECCE MPUTOTOBJICHHUS, a PEIOKC-TTOTEHIMAT — OT BPEMEHH aKTHBAIHH.

B pesysibrare 37€KTpoSM3a BOJHOTO COJIGBOTO pacTBOpa B aHOJHOM 30HE COOMpAroTCs
CHJIbHBIC OKHUCITUTEIH: XJIOpHble pAaoukaivbl — JIAOKCH]l XJIOpa, XJIOPHOBATHUCTAas KHUCIOTa W
KUCTIOPOOHbIE PAOUKAbLI — AaTOMAPHBIN KHCIOPOJ, O30H, a TaKXKe NepeKkuch 8000podd. ITOT
COCTaB, a TAK)KE BBICOKHIl PEIOKC-TIOTEHIMAT U 00YCIOBIMBAIOT CBOMCTBA aHOJIMTA.

KoHTakTupyss ¢ MHUKpPOOHON KIJIETKOW, AHOJHUT BBI3BIBACT €¢ T'HOENb MyTeM HapYIICHUS
IIECJIOCTHOCTU €€ KJIETOYHOU CTCHKH, BBITCKAHHA BHYTPHUKJICTOYHBIX KOMIIOHCHTOB, HApPYIICHUA
prOOCOMHOTO arrmapara, KoaryJsiii MUTOIUIa3Mbl U T. 1. [Ipr ’TOM aHOJUT UMHTUPYET MPOIECCHI,



HCIOJIb3yEeMbIE CAMUM OpPraHU3MOM B 00pbOe MpOTUB OaKTepuil, BUPYCOB, a TAaKXKe UY>KEPOJIHBIX U
NepepOAUBIIUXCS (PAKOBBIX) KIETOK.

Tak, Hampumep, «BOCHHBIE CHJIBDY HMMYHHOM 3alllUTBl OpraHu3Ma — Makpodaru -—
OOBONAKMBAIOT «Bparay (OakTepuio, BHUPYC, PAKOBYIO KIETKY) CBOMMH IIyNajbllaMU
(nceBronoausiMU) TakK, YTO OH OKa3bIBAaeTCs BHYTpU Makpodara, U 3aTeM «IIepeBapUBAIOT» €ro ¢
MOMOIIIBIO LIEJIOTO CHEKTPa CPEACTB, CIOCOOHBIX YHUUYTOXKATh «BPAXKECKHE» KICTKH, B TOM YHCIIE C
MOMOUIBIO0 KHUCJIOPOJHBIX M XJIOPHBIX PaJMKaIOB — MEPEKHCH BOAOPOJA, TUIOXJIOPUTA, CUHIJIET-
HOT'0 KMCJIOPOJa, NOHA TUAPOKCUIIA, OKUCH a30Ta.

AHOIIUT — 3TO OJUII-areHT, paCCUYMTAHHBIN WK Ha HApy>KHOE MPUMEHEHUE, UM Ha KOPOTKOE
BHYTpPEHHEE BMEIIATEIIbCTBO, IIABHBIM 00pa3oM iisi 00pbObI C HHPEKIUIMH.

HmeHHO H3-32 3THX CBOMCTB AHOJHUT MOKHO /I0BOJIbHO JAJHUTEIbHO MCHOJIb30BAThH IS
00pbObI ¢ HHPEKUMAMH NMYTeM HAPY:KHOI0 YNOTpedJieHHsl, HO TOJIbKO B Te4eHHe KOPOTKOIro
NMPOMeKYTKa BpeMeHH (5—7 JaHeil) 1 B OrpaHUYEHHOM KOJHYecTBe — JIJIsl IpueMa BHYTpb (2-3
pa3a B aeHb 1o 100-150 mu1 a1 B3pocJIbIX Jirojeit).

[Tokazarens peokc-moTeHnuana (Wil OKUCIUTEIbHO-BOCCTAHOBUTEIHHOIO MOTEHIIMANA, TO-
AHTJIMUCKU reduction — BOCCTAHOBJIEHUE, oxidation — OKHUCJIEHHE)— BaKHEHIIMI mapameTp
aKTUBHUPOBAHHBIX PACTBOPOB. DTO MOKa3aTellb, XapaKTePU3YIOLUUl aKTUBHOCTh BOCCTAHOBHUTENEH
WIM OKHUCIUTENeW B JaHHOM pacTBOpe, WIM K€, I[O-APYyromMy, €ro OKHCIUTEJIbHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA, TO €CTh CIIOCOOHOCTh pPAacTBOpa OTIaBaTh WJIM HPUHUMATH
AJIEKTPOHBI.

AHOJIUT UMEET BBICOKHH penokc-moTeHImai (1o 1200 MB) (puc. 5), 4To TOBOPUT O HAJIMYUU B
€r0 COCTaBe CHIIBHBIX OKHCIHUTEIECH U CIIOCOOHOCTH OTHUMATh JIEKTPOHBI y IPYTHX COCAMHEHUHN U
OHMOJIOTMYECKUX O0OBEKTOB, BHI3BIBASI TEM CAMbIM OKHCIICHUE U HApYLICHHE UX JKU3HECIIOCOOHOCTH.

Puc. 5. Penokc-norenuuan anonura: 1126 mB.

OxucnauTenu U BOCCTAHOBUTENM — 3TO MarepHall XUMUHU 8-9-ro KilaccoB, KOTOpPbIE MHOTHE
noa3a0buti. YUToOBI MOMOYL BCIIOMHHTD, MPUBEY MPOCTOE U U3SIIHOE OOBSICHEHHE U3 yueOHUKa
st cpenHed mkonsl A. B. Manyitnosa u B. U. PoguonoBa «Xumus. 8-i1 u 11-i1 knaccel. Tpu
ypoBHA 00ydeHus»: «IIpocTo Tak TpyAHO 3allOMHHUTH, KakoW MIpoLEcC — OTAayd WM 3axBaTa
JIEKTPOHOB — HA3bIBAETCS OKHUCIEHHEM, a KaKOM — BOCCTaHOBIEHHEM. KoMy-TO M3 Bac MOMOXKET
3TOT PUCYHOK, KOTOPBIN paccKa3blBaeT O peaklUu MEXJy HaTpUEM M XJOPOM Tak, Kak OyATo 3TO
CIIyYMJIOCh B ,,XUMHUYECKOM JIETCKOM Ccay‘.

B sTOM «zieTckoM camy» MOpSAIKY TakHe ke, KaK M B 0ObIYHOM. XJIOp MpUIIeN B IETCKUN caj
pasblie U 3a0pan nenbix 7 urpyuek (37aekTpoHoB). Hatpuii npurien 4yTh 1mo3xe, U eMy J0CTaics
TONBKO Tpy30BHUOK. Tyt Xiop yBuaen y Hatpus rpy30BHYOK M penini, YTO UIMEHHO 3TOM UTPYIIKH
eMy 1 He xBaraeT! Xiop mo0osiblie ¥ MOCUIbHEE, TOITOMY I'PY30BUYOK MTHOBEHHO OKas3alicsi y
Hero. A uroObl Hatpuii He s0egnuuan (y Hero Takod oxuciaugwutics BuUA!), Xiop MperaoxKul
nourpath BMecte. Kakoe Tam! Koneuno, Bce 8 urpymek Xiop moaramuia nobmmxe K cebe, a



Hatpuro TonbKko 1 0cTaeTes, 4To CTOSATh PAJOM C KOKHCIECHHBIM» BUAOMY.
B sToit ucropun, n300paxeHHO Ha pHC. 6, XJIOp — OKUCIUTEIb, @ HATPUN — BOCCTAHOBHUTEIb,
TO €CTh XJIOP OTHUMAET JICKTPOHBI, 4 HATPUM OTHAET UX.

XAOP

HATPUH o
/

A e

OTPUUATEABHbIR

OKUCAUACA

Puc. 6. He coBcem 0ObruHas 3anuchk ypaBHeHus1 xumudeckoit peakiuu Na + Cl = NaCl. Xmop
0TOMpAET UyXkKHe dIEKTPOHBL. HaTpuii «OKHCTUIICS» — 3TO 3aMETHO 10 €r0 KUCION (U3MOHOMUN

Wrak, oxuciumenu — 3TO BelIeCTBa, KOTOPbIE TPUHUMAIOT (UJIM «OTHUMAIOT») DJIEKTPOH, a
8occmanogumenu — BEIECTBA, CIIOCOOHBIE OT/IaBATh ANEKTPOH.

MnaBa 4. KatonuTt, unun xxmBasi Boga
Kakumu cBomcTBamMm KaTonuT obnagaeT u Kakme 3aboneBaHusa neymt?

JpyrumM yAMBUTEIBHBIM JICKAPCTBEHHBIM CPEJICTBOM, TOJYy4YaeMbIM M3 BOJBI B IPOIECCE
3JIEKTPOJIN3a, SIBISETCA KaTO-JIUT, KOTOPBIA B HApoJe MMEHYIOT XUBOM Bojoil. Ilpuuem ecnu
AQHOJIUT SIBHO OTIIMYAETCS OT BOJIBI 3aIIaXOM XJIOPKU U KUCIBIM, BSHKYIIIUM BKYCOM, TO KaTOJUT U Ha
BKYC, U IO 3aIaxy, U 10 BETY IPAKTUYECKU HE OTJIMYAETCA OT BOJBL. Pa3Be HEMHOTO MO BKYCY, UTO
00BICHSIETCS €T0 IIETOYHLIMHA CBOHCTBAMH.

OTAMYUTH KATOJIUT OT BOABI MOKHO 10 HECKOJIBKUM MapaMeTpaM, U3 KOTOPBIX BaXKHEHITMMHU
TSI OOBSICHEHHSI €70 JIEYEOHBIX CBOMCTB SIBIISIIOTCS:

* [10Ka3aTelb PENOKC-TIOTEHINANIA;
* [I0Ka3aTesb KUCIOTHOCTU pH;
* HaJIM4Me aKTUBHBIX MUKPO— U MaKPO3JIEMEHTOB.

Karonur obGnamaer awmuokcuoanmuwvivu W UMMYHOCIUMYIUPYIOWUMU — CBOMCTBAMU,
YCKOpsiem pezeHepayulo mKaweu W cmumyaupyem npoyeccwl evipabomku duepeuu  (ATD),

pezynupyem y2ie600nblll U JUNUOHBIN 0OMEH, NOGbILUAEM KOIUYECME0 IPUMPOYUMOE NPU AHEeMUU U
001yueHul.

[IpuMeHeHHne KaTONMTa, HACBIILIEHHOTO MUKPOAJIEMEHTAMH, TIPU JISYUeHUH ouabema 1-2o u 2-
20 munog CHWXXaeT NOTPeOHOCTh O0NbHBIX B HHCYIUHE Ha 20—70 %.

CBo6ogHble paguKanbl U aHTUOKCUAAHTbI

B nHacrosiiee BpeMst pa3BUTHE MHOTUX OO0JI€3HEN CBA3BIBAIOT C Pa3pyIIUTEIbHBIM JEHCTBUEM



OKCHUJAHTOB — C80000HbIX paduxanos. K 3TuM 00JE3HSIM OTHOCATCS PaK, CaXapHbIN quadeT, acTMa,
apTPUTHI, aTEPOCKIIEPO3, O0JIe3HHN cepana, 6one3Hb Amnblreiimepa, TpoMOo(paeOUThI, paccesHHBIN
CKJIEpO3 U JIpyTHeE.

CBoOo/HBIE paJivKajbl BTOPTAIOTCS B HAIIY XKM3Hb HAa KAXKAOM IIAary W 3HAUYUTENBHO Yalle,
4YeM HaM KaxeTcs. Y TOMJICHHE, Pa3BUTHE BOCHAICHUN U MHPEKIUH, MPEKIEBPEMEHHOE CTapeHHE,
BO3HUKHOBEHHE MHOTHX TSDKEJBIX 3a00JI€BaHUN — BO BCEX 3TUX CIy4asiX MEXaHU3MBbI I'yOHTEIbHBIX
JUIS OpraHu3Ma IPOIECCOB 3aIyCKalOTCs CBOOOHBIMU PaIuKaIaMHu.

V3MeHeHHne YCIIOBHI JKM3HM YEJIOBEKa MPHUBEIH K TOMY, 4TO (DaKTOpPOB, IMOBBIIIAOIINX
KOHIEHTPALMIO CBOOOJHBIX PAJMKaIOB B OpraHM3Me, CTAHOBUTCS BCe OOJbIIIe, 2 aHTUOKCUIAHTOB B
HAILIEW MUIIE — BCE MEHBIIIE.

Yo 3T0 TaKOEe — CBOOOAHBbIE PATUKAJIBI?

B OpTraHU4YCCKUX MOJICKYJIaX, U3 KOTOPBIX COCTOUT HAIl OPraHU3M, SJICKTPOHBI Ha BHEIITHEH
3J'I€KTpOHHOI71 000JI04KE paciojiararoTcs rmapamu.

CroBoAHLIA pagHKaA HopMasbHBIR aTom

HeMAnHbIN BASKTRCOH NECHEE IASKTOHE

Puc.7. CBoOonmHble pamuKaibl — 3TO MOJICKYJSAPHBIC YaCTHIIBI, MMEIOIINE HEMapHbIH
JIEKTPOH Ha BHEIIHEH 3JIEeKTPOHHOM 000/10uKe

CB0OOHBIE pauKajbl — 3TO MOJIEKYJISIPHbIE YACTHUIIbl, UMEIOINE Ha BHEIIHEW 3JIEKTPOHHOMN
000JI0YKEe OJMH MJIM HECKOJBbKO HEMApHBIX 3JIEKTPOHOB, UTO JEJaeT UX OCOOCHHO aKTUBHBIMHU U
«arpeccuBHbIMM» (pHc. 7). Takue MOJEKysbl CTpEMSTCS BEPHYTh ceOe HENOCTAIOLIUI 3JIEKTPOH,
OTHSB €r0 OT OKPY’KAIOIIUX MOJIEKYI.

s o0o3HaueHust cBOOOAHBIX panukanoB B Poccum ymorpeOmsiercst cokpamieHue «APK-
aKkTUBHBIE (QOpMbI Kuciopona», B EBpome — ROS, reactive oxygen species (4TO O3Ha4aeT B
MIEPEBO/JIE TO JKE CaMOe).

Ha3Banue He coBceM TOYHOE, TaK KaK CBOOOJHBIMH pajlKajaMU MOTYT ObITh POM3BOJIHBIE
HE TOJIBKO KHCJIOPOJIa, HO U a30Ta, XJIOPa, a TAaKKEe PEaKTUBHBIE MOJIEKYJIbl — HalpuMep, NepeKHCh
Bojopona. Hmwxke mnpuBenena tabiuna c¢ (opMmylamMd M Ha3BaHUSMH HEKOTOPBIX CBOOOJHBIX
pasuKaioB U paJiuKaao0pa3yoIIuX BELIECTB.

CB00OAHbIE paNKAaJIbl H PaAUKaI00pa3yomue BemecTsa (MCTouHNK: www.selfcare.ru)
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CB0OOIHBIEC paUKaIbl pa3ACIsaIOT Ha nepeudHble, 6MOpUitble W mpemuyHule.

Ilepsuunvle cBOOOIHBIE paTUKabl IOCTOSTHHO 00Pa3yIOTCs B MPOLIECCE KUZHEAEATEIIbHOCTH
OpraHM3sMa B KayecTBE CpEJCTB 3allluThl NPOTUB OakTepuil, BUPYCOB, UYXKEPOJHBIX U
nepepoauBIINXCS (PaKOBbIX) KIETOK. Tak, (paromuThl BBLAENSIOT M HCHOJIB3YIOT CBOOOIHBIC
panuKaibl B KA4eCTBE OPYKUSI IPOTUB MUKPOOPTAaHU3MOB M PAKOBBIX KJIE€TOK. [Ipu 3TOM (haronnTs
cHauaja OBICTpPO MOIJIOMAOT Ooisblioe koiaudecTBO O2 (IbIXaTenbHBIM B3pBIB), a 3aTEM
HCIOJIB3YIOT €ro AJis 00pa30oBaHUs AaKTUBHBIX (JOPM KUCIOPOJA.

Bmopuunvie  pagukanbl, B OTJIWYME OT IEPBUYHBIX, HE BBIMOJHAIOT (U3NOJOTHUECKU
nosie3HbIX QyHKIM. HampoTuB, OHM OKa3bIBalOT pa3pylIMTENbHOE JEHCTBHE Ha KJIETOYHbIE
CTPYKTYpbl, CTPEMSACh OTHSTH DJJIEKTPOHBI Yy «IIOJHOLEHHBIX» MOJEKYJ, BCJIEACTBUE YETO
«TIOCTpajJaBIIash MOJIEKyJa caMa CTAaHOBUTCS CBOOOJHBIM PaJMKallOM (mMpemuuyHbvlM), HO Yallle
BCEro ci1adbiM, HE CIOCOOHBIM K pa3pylIaloIieMy JeHCTBUIO.

NmenHo oOpa3oBaHHe BTOPUYHBIX DPATUKAJIOB (a HE pPATUKAIOB BOOOIIE) MPUBOAMUT K
Pa3BUTHIO TATOJIOTMYECKUX COCTOSIHMM M JIEKUT B OCHOBE KaHLEPOreHe3a, aTepoCKIepo3a,
XPOHUYECKHUX BOCIIAJIEHUI U HEPBHBIX JIET€HEPATUBHBIX OOJIE3HEN.

@akTopbl,  BBI3BIBAIOIIME  OKCHJATHBHBIM  cTpecc, —  HapylleHHWE  OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHOIO PABHOBECHS B CTOPOHY OKHUCIEHHS M 00pa30BaHUS BTOPUYHBIX CBOOOJHBIX
panuKajioB — MHOTOYMCIICHHBl U HANpPSIMYIO CBS3aHbI C HAIIMM OOpa3oM JKM3HU. DTO paaualus,
KypEeHHE, HAUTKHU C BBICOKOM OKUCIUTENBHON CIIOCOOHOCTHIO, XJIOPUPOBAHHAS BOJIA, 3arpsi3HEHNE
OKpYXarollled cpeabl, OKUCICHHE I0YBbl M KHUCJIOTHBIE JOKIU, HEMOMEPHOE KOJUYECTBO
KOHCEpPBAHTOB U TONYy(}HaOpUKAaTOB, aHTUOMOTHKHA M KCEHOOMOTHKH, KOMIIBIOTEPHI, TEIEBU30PHI,
MOOMJIBHUKUA. MHOTHE U3 BBIIIECNEPEUUCICHHBIX (DAKTOPOB HaM HEMOJBIACTHBI, YTO-TO MbI U HE
XOTUM MEHSTh, HO MHOTO€ MBI BCE K€ B CHJIaX U3MEHUTh. Bo BCSIKOM cityyae 3HaTh CBOMX «BpParoB»
B JIULIO MBI IIPOCTO OOS3aHBI.

ILlennble peakuuu ¢ yyacTueM cBOOOJHBIX PAJUKAJIOB MOIYT ABJIATHCHA NMPUYNHON MJIN
OCJIO)KHATh TeYeHHe MHOTHX OMACHBIX 3a00/IeBaHMil, TAKHX KaK acTMa, apTpUThl, PaK,
auadeT, aTepockKjepo3, 0oje3HH cepaua, ¢ueduTnl, O0oje3nb I[lapkuHcoHa, 00/1€3Hb
AubnreiiMepa, 00K0BOii aMHOTPOQUYECKHH CKJIEPO3, MUJICNCHS M PaCcCesHHBbIN CKJIepo3,
Aenpeccuu u Apyrue.



IMoBpexaenne JHK — npuuuna paka um umHdapkToB. JIfoOMMble MHUIIEHW CBOOOIHBIX
paZMKaJIOB — KJIETKH, UX COCTaBISIONINE WU JaXe Ieibie opraHbl. Tak, H3r00JeHHON MUIICHBIO
spisiercs JIHK-kucnora, oGecneunBaroias XxpaHeHHEe U Tiepeaady reneTudeckoi mporpammal. JJHK
— 9TO MHJIMBUyalbHas, CoKaTasl, 3alu(pPOBaHHAS 3aIMCh BCEX JIAHHBIX YEIIOBEYECKOTO0 OpTaHu3Ma.
B neii cogepkutces nosHas nHGOpMaIKsa U 0 TOH KiieTke, B Kotopoid mosiekyna JIHK naxomures, u
00 ycrTpolicTBe W TOTPEOHOCTSIX ApPYyrux KiIeTok opranm3ma. Momekynsl JIHK comepxar
nH(pOpMaLIHMIO O BallleM POCTe, Bece, LIBETE IJ1a3, O BallleM JaBJICHUU U OOJIE3HSAX, K KOTOPHIM BbI
IIPEIPacIOI0KEHBI.

Monekyna JIHK — o00bekT misg CBOOOJHBIX paguKaiOB BECbMa IPUBJICKATEIHHBIM.
[Moacuurano, uro JJIHK noasepraercs ux nanagenuto 10 10 000 pa3 B geHb.

C nopexnenuem ctpykryp JAHK cBoOGoaHBIMU pafuKanaMu CBSI3BIBAIOT B HACTOSAIIEE BPEMs
Takue 00JIe3HH, KaK paK, apTpo3bl, UH(PAPKT, ociaadIeHne MMMYHHON CUCTEMBI.

Oxuc/ieHUe JUIUI0B BbI3bIBAET IJIAYKOMY, KATApPaKTy, HMPPO3, HlleMuI0. JII0OUMbIMU
MUIICHSIMH  CBOOOJHBIX pPAaUKaJIOB SBISIOTCS TakKe JIETKO OKHCISIOMIUECS KUPBl |
AKHUPONOI0OHBIE BEIIECTBA — UKD, U B IEPBYIO OUEPEb — HEHACHIILIEHHBIE KUPHBIE KUCIOTHIL, U3
KOTOPBIX COCTOMT MEMOpaHa KIIETKH.

Oneprusi paspeiBa C-H-cBsI3u y HaCBILIEHHBIX >KMPHBIX KHCJIOT cOCTaBiseT okoino 381,3
kJ[/MoIb. Y HEHACHIIIICHHBIX KUPHBIX KUCIIOT 10 MECTY JBOMHOW CBS3M OHA HAMHOTO MEHBIIC U
paBHa Toibko 364,9 k/x/mones (II. I'. Borau u coast., 1981), mosTomy cBOOOAHBIM paguKazam
HAMHOTO JieTde OKHCIUTh HCHACHIIMICHHBIC JXUPHBIE KHUCIOTBI — Qochomumuasl. A W3 HUX
MOCTpOEeHa MeMOpaHa KJIeTKU. Takoe OKUCIIeHNEe Ha3bIBaeTCs MEPEKUCHBIM OKHUCICHHEM JIUMHIOB.

[lepexkncHOE OKHMCIIEHHUE JTUTTM0B IPUBOAUT K JPAMATHUECKUM TMOCJIEICTBUSAM B OPTaHU3ME —
JecTa0uIn3aluy 1 HapylleHuto OapbepHbIX (QYHKUIUNA MeMOpaH, B pe3ysbTaTe 4ero pa3BUBAIOTCS
KaTapakTa, apTPUT, UILIEMHUsI, HAPYIICHUS] MUKPOIIUPKYJISIIMHA B TKAHAX MO3Tra.

l'onoBHOI MO3r 0CO00 UYBCTBUTENIEH K THUIEPIPOAYKIUU CBOOOJHBIX pAJUKAIOB U
OKHCJIUTEIBHOMY CTpPECCy, TaK KaK B HEM COJIEPKHUTCS MHOXKECTBO HEHACHIIICHHBIX >KUPHBIX
KHCIIOT, TaKUX KakK, Halpumep, JeuuTuH. [Ipy MX OKMCIEHHH B MO3TYy TMOBBIIIAETCS YpPOBEHBb
munodycruuHa. OTO OJUH W3 MUTMEHTOB HM3HAINMBAHUS, M30BITOK KOTOPOTO YCKOPSET MPOIECC
CTapeHusl.

OkuclieHHe JMMUI0OB UMEET OOJIbIIOE 3HAYEHUE ISl Pa3BUTHUS XPOHMUYECKUX 3a00JIeBaHUIA
neyeHu (remaTtura, LUppo3a). 3HAYUTENBHOE paJuKanooOpa3oBaHUE BBHI3BIBACT YBEIHMYCHUE
MPOHUIIAEMOCTH U Pa3pyIICHHE 000JI0YEK KJIETOK MEYSHHU — IIUTOIH3.

CBsi3aHHOE C TEpPEKHCHBIM OKHUCIICHHEM JIUMHAOB OKHCIeHHEe OeIKoB W 00pazoBaHuE
OCJIKOBBIX arperaTroB B XPyCTaJUKE I1a3a3aKaHUYMBACTCS €r0 MOMYTHEHHUEM, UYTO BEJIET K Pa3BUTHIO
nuabeTuyeckol M ctapueckoit katapakThl [10].

CBo0OOAHbBIE paauKaJbl pa3pylial0T Jerkue. B oTiauyme OT APYrHuX OPraHoB JIETKUE
HEMOCPEACTBEHHO MOABEPraloTCs IEHCTBUIO KHUCIOPOJA — HHUIMATOpPA OKHCIECHHS, a TaKxkKe
OKCHJIAHTOB, COJICP)KAIIIUXCS B 3arPSI3HEHHOM BO3/yXe (030HA, TMOKCUJIOB a30Ta, CEPhI U T. II.).

Tkanp JEerkux COJAEp>KUT B U30OBITKE HEHACHIIICHHbIE JKUPHBIE KHCIOTHI, KOTOpPHIE
OKa3bIBAIOTCSl JKEPTBAMH CBOOOJHBIX pagukaioB. Ha jerkue mpsmMo BO3IEHCTBYIOT OKCHUJIAHTHI,
oOpazyromuecs Tpu KypeHHH. Jlerkue TOJABEpPraloTcs BO3JICHCTBUIO MHUKPOOPTaHU3MOB,
coJiepKalmxcs B Bo3ayxe. MUKpOOpraHU3Mbl aKTUBUPYIOT (arolUTUPYIONIUE KIIETKH, KOTOPHIC
BBIICTISIIOT aKTUBHBIE (OPMBI KHCIOPOJA, 3alyCKalollue MPOIEecChl CBOOOTHOPAIUKATHHOTO
okucieHus [11].

Jlerkue OCOOEHHO YS3BHUMBI Ui CBOOOJHBIX pAaJMKallOB, TaK KaK B HHUX IOBBINIEHA
BO3MOKHOCTh ITPOTEKAHUSI CBOOOTHOPATUKAITHHBIX PEAKITUH.

Ilopaxkenune cepaeyHo-cocyaucToil cucrembl. l3MeHeHuss Molekyn MeMOpaH KIETOK,
BBI3BAaHHBIC aTaKOW CBOOOJHBIX PAJUKAIOB, OKa3bIBAIOT Pa3pPYLIUTEIHHOE BO3JCHCTBUE HaA
CEPJIEYHO-COCYAUCTYIO CHCTEMY: KOMIIOHEHTBbl KPOBHU CTAHOBSITCSl «JIUIKHUMU», CTEHKH COCY/OB
MPOTMUTHIBAOTCS JTUMUAAMH M XOJIECTEPUHOM, B PE3yJIbTaTe BO3HUKAIOT TPOMOO3, aTe€POCKIEPO3 U
apyrue 3a00JieBaHUsL.

CBo0oaAHBIE paguKajdbl W caxapHblii aAuader.  DKCIMEPUMEHTAIBHO JIOKa3aHO, YTO



CBOOOHBIE paJMKaIIbl MOTYT SIBJIATHCSA KAaK IEPBUUHBIMU (haKTOPaMHU, IPOBOLUPYIOIIUMHU Pa3BUTHE
caxapHoro nauabera, TaKk W BTOPUYHBIMHU (PAKTOpaMH, yCyTyOJSIOIIMMHU TeueHHe auabera u
BBI3BIBAIOLINMHU €0 OCJIOKHEHHUS.

Tak, mug MoaenupoBaHMs KapTUHbl auabera |-ro Tuma y JKMBOTHBIX MCIOJB3YIOT
XMMUYECKUH Ipenapar ajulokcaH. [Ipu ero BHYTPMBEHHOM BBEIEHUHM HAOIIOJAETCs MacCOBOE
BO3HUKHOBEHHE CBOOOIHBIX pamukanoB. Yepez 48—72 yacoB y KHBOTHBIX HaOItogaeTcs rudelnb
OeTa-KJIETOK M HapyLIeHUs YIIeBOJHOro oOMeHa, CpaBHUMBIE ¢ KapTHHOM caxapHoro nuabera 1-ro
Tumna y jozaei [12].

B npyroii sxkcniepuMeHTanbHOW MOJIeNH, YTOOBI BOCCO3/1aTh Y *HBOTHBIX KapTHUHY Auadera 2-
ro THIA, Y HUX U3 MUTOXOHAPUH MOKEITYA0YHON JKene3bl yAalsan 0enok (patakcuH. OparakcuH
HelfTpainzyer cBOOOJHBIE pajuKajabl B MUTOXOHApUsX. Ilpu ero ynaneHuu B MOAXKEITyIOYHOU
JKeJie3e MOJIONBITHBIX JKMBOTHBIX HaOJIofanach maccoBas ruOenb OeTa-KJIeTOK M pa3BHUBAlIacCh
KapTUHA quadeta 2-ro tumna [13].

AHTHOKCHIAHTHI

s 60pb0OBI cO CBOOOJHBIMU paJUKalaMy Halll OPraHW3M MCIOJb3YEeT aHTUOKCHIAHTBI —
BEIIECTBA, CHOCOOHBIC JIOBUTH M HEHTPAM30BBIBATH CBOOOJHBIC pafMKallbl. AHTHOKCHIAHTHI C
yCIIEXOM NPUMEHSIOTCS IPU JICYEHUH LIEJI0T0 psAja 3a00JeBaHUM.

Buramunbl

CampiMu u3BecTHBIMU siBIIsiFOTCSE BUTamuHbl C, E, B, A. OHm mnpeacrtaBiasioT coOoi
AHTHOKCH/IaHTHI, BBOJMMEBIEC N3BHE, TAK HAa3bIBAEMEbIE HegepmenmHubie.

AHTHOKCUIAHTHl HE(EPMEHTHOTIO IPOMCXOKACHUS PA3NENAIOTCA HA JHCUPOPACMBOpUMble U
godopacmeopumsie.  BopopacTBOpuMble AaHTHOKCHJAHTBI 3allMIIAIOT TKAaHU, >KUJKOCTHBIE IO
CBOEH ITPUPOJE, a )KUPOPACTBOPUMBIE — TKAHU, OCHOBAHHBIE HA JIUIHIAX.

AckopOunHoBas kucinorta uiau ButaMuH C siBisieTcsi HanboJiee U3BECTHBIM BOJIOPACTBOPUMBIM
aHTUOKCHJIAaHTOM. B HacTosmee Bpems Bce HCCIENOBATENIM €IUHOMYIIHBI B TOM, YTO HU3Kas
KOHIIeHTpanus BuTamMuHa C B TKaHAX — 3TO (DaKTOp pUCKa CEPAEYHO-COCYIUCTHIX 3a00JIeBaHUM.
AckopOMHOBasi KMCJIOTa YMEHBIIAET KOHLEHTPALHUIO «IUIOXHUX» XOJECTEPUHOB U YBEIUYMBAET
KOHLEHTPALMIO «XOpPOIIUX», CHUMAET apTepualbHble CHa3Mbl W ApPUTMHUHU, NPEJOTBpAIIAET
o0pa3zoBaHe TPOMOOB.

AckopOrHOBasi KHMCJIOTa HWIpaeT BEAYLIYI0 poJib B MeTa0OJIM3ME JKejle3a B OpraHu3Me,
BoccraHasinuBasg Fe3+ B Fe2+. OpraHusMm 4yenoBeka yCBaMBaeT TOJIBKO JABYXBAJIEHTHOE XKEJIE30
(Fe2+), a TpexBajeHTHOE Xejle30 HE TOJbKO HE YCBAaUBAaeTCs, HO U TNPUHOCUT MHOTO Bpena,
IIPOBOLIMPYSl PEAaKIMHM NEPEKUCHOIO OKHCIeHus aunuaoB. Butamun C ycwinmBaer nelcTBHE
ButamMuHa E, KOTOpBIM OXOTHUTCA 3a CBOOOJHBIMU paJMKalaMHU B KIJIETOUHBIX MeMOpaHax, B TO
BpeMs Kak caM BUTaMuH C aTakyeT ux B OMOJIOTHYECKUX KUAKOCTSX.

3a | cexynay ButamuH C nukBuaupyer 1010 monekyn aktuBHOro rujpokcuna unu 107
MOJIEKYJI CyIIEpOKCHHOTO aHUOH-PaUKaNa KUCIopoaa. AHTHOKCHIAHTOM acKOpOMHOBAsi KMCIIOTa
SIBJIAETCS TOTOMY, YTO OHAa aKTUBHBIM BOCCTaHOBUTEJNb, 00JIAJAOIIMI CIIOCOOHOCTBIO <JIOBUTH»
cBoOOHBIE paaukanbl. Butamun C HeWTpanmu3yeT TakXKe OKHCIUTENH, IOCTyHamolue ¢
3arpsi3HeHHbIM  Bo3ayxoM (NO, cBoOOAHbBIE paauKallbl CUTApETHOrO JbIMA), PEayLHUpYET
KAHIIEPOTEHBI.

BuyTtpennumu Bparamu BuTamuHa C, yBEIMUMBAIOIIUMHU €r0 pacxoj, SIBISIFOTCS CTpecc,
KypeHHue, HEKOTOpbIe MpenapaThl-KOHTPALIeNITUBBI, aHAJIbIeTUKU. Halr oprannsM He BhIpaOaThIBaeT
BuTtaMuH C U He HaKaIJIMBaeT ero U Mo3TOMY BCELIEJIO 3aBUCHUT OT €T0 MOCTYIUICHUSI U3BHE.

®D1aBoHONABI (KATEXHUHBI, KBEPTUIIUH)

@nasonoudvl B TOCIENHEE BpeMs BCE dYalle YHNOMHUHAIOTCA B CBS3U C «(PpPaHIy3CKUM
napazokcom». Tak Ha3bIBAIOT aHOMAJIBHO HU3KUIl YPOBEHB CEpJCUYHO-COCYAUCTHIX 3a00JIeBaHUI BO
@®paHuuyu 10 CPaBHEHHUIO € ee cocesiMu — ['epmanueit 1 AHIIHEH.

XoTs OONBUIMHCTBO (PaHIy30B NPUACPKUBAIOTCS JJOBOJIBHO CBOEOOPAa3HOW «IHMETHI»,
ITIOYETHBIE MECTA B KOTOPOM 3aHMMAIOT XOPOILIUH KUPHBIM KyCOK MsICa, T'YCHHBIN MAIITET U APYTHE



MPOJAYKTHl C BBICOKMM COJIEpP)KaHHEM XOJecTepuHa, XOTs (paHIy3bl €IsST B JABa pa3a OoJjblie
CIIMBOYHOTO Maclia U B TpPU pa3a OoIble CBHHOTO Cajia, 4YeM aMepHuKaHIbl, Bo DpaHIuu
YAUBUTEILHO HU3KUH YPOBEHb CEPIEYHOCOCYIUCTHIX 3a00ICBaHUIA.

[Tpuunny 3TOrO (peHOMEHA yueHble Hauuid B BuHe. [Ipuyem B kpacHoM. Kak BBISICHWIIOCH,
KpacHO€ BUHO COAEPKHUT B OOJBIIOM KOJMYECTBE (PIIaBOHOU[IBI, KOTOPbIE 3HAYUTEIHLHO CHMKAIOT
BEPOSITHOCTh OOpa3oBaHHUsI TPOMOOB, YBEIMYMBAIOT COJEPKAHHE B KPOBU  «XOPOIIETO»
XOJIECTEpUHA — JIMIIONPOTEMHOB BBICOKOM IUIOTHOCTH, CHWXXAKOT COJAEpPXKAHUE B KPOBHU
TPUIIIULIEPUIOB, a TAKKE CIIOXOI0» XOJECTEPUHA — JIUIOIPOTENHOB HU3KOM IJIOTHOCTH.

buodnaBoHOMAHBI KOMILJIEKC YKpEIUISIeT KanWUIIpbl W CTEHKH COCYIOB U YJydYIlaeT
KpOBOOOpAIIIEHNE, CIIOCOOCTBYET 3aKMBJICHHUIO paH M IMPENOTBpaIlacT oO0pa3oBaHHE CHUHSIKOB. B
OenbIX BUHAX W KPEMKUX aJKOTOJIbHBIX HamuTKax (raBoHOMJ0B moutu HeT. OHU coaepkaTcs B
OCHOBHOM B KOXMIIE€, MSIKOTH M KOCTOYKaxX KpacHOro BuHorpana. I[Ipmuem mmenHo Bo ®paHuuu
HUMEIOTCS CHelMalbHble «(IaBOHOUIHBIE» PANOHBI, I/Ie MPOU3BOIST BHUHO, B KOTOPOM OCOOEHHO
MHOTHUX JTHX BparoB CBOOOJHBIX pagukanoB. DIaBOHOUIBI  SBISIOTCS  AKTUBHBIMH
AHTHOKCHJIaHTaMH, KOTOpbIe HEUTPATU3YIOT CBOOOIHBIE PAJHKabl, OTAABasi UM CBOU 3JIEKTPOHBI.

Kamexunvr  — opraHuyeckue BelIeCTBA W3 TPyNIbl (JIa-BOHOMIOB. AHTHOKCHIAHTHBIC
CBOMCTBA MHOTMX pACTUTENBHBIX MPOAYKTOB B 3HAYUTENBHONH Mepe OOYyCIOBIIEHBI HMEHHO
coZiep)KaHneM KaTeXxwHOB. [lone3Hple 3alMTHBIE CBOMCTBAa KaTEXWHOB MOTYT OBITH NOKa3aHbI Ha
npuMepe 4ad. Yail cogepxut yetsipe ocHOBHBIX KoMroHeHTa karexuHa: EC, ECg, EGC u EGCg.
Onuramwiokatexu (EGC) — camplil CUJIBHBIH aHTHOKCHJAHT U3 YETHIPEX OCHOBHBIX YaWHBIX
karexuHoB. Hanpumep, on B 25-100 pa3 cunbhee, yem Butamunbl C u E.

Ksepmeyun  Tarxoke OTHOCHTCS K Tpymme (raBoHOMIOB W BUTamMuHaMm Tpymmsl P. Ero
OPUMEHSIOT JUIsi TpO(UIAKTUKM M JICYCHUS HApyIIEHWH MO3TrOBOrO0 KpPOBOOOpAIICHHUS,
3a00JIeBaHUN CEeplla U COCYOB. DTOT MEPBOKIACCHBIM OYUCTUTENb COCYJOB YIy4IIaeT KPOBOTOK,
HAJEKHO 3alUIIAaeT MUKPOCOCYIbI U MEMOPAHBI KIETOK OT CBOOOHBIX PaIUKAIIOB, pa3pyIAIOLIIX
OpraHu3M, TOPMO3MT IPOLIECC CTAapEeHHs KIETOK POroBHIbI Ijaza. KeeprenuH, Kak I[oiararor,
MPEMSTCTBYET Pa3BUTHIO aT€POCKIIEPO3a U 0071a1aeT aHTUKAHIIEPOT€HHBIMU CBOMCTBAMHU.

®depMeHTHbIE AHTHOKCHIAHTHI

D10 (QepMeHThl, KOTOpble BbIpabaThiBaloTcs camuMm opranmsmMom — COJI, karanasa,
nepokcuaasa u apyrue. OHM YCKOPSIOT PEaKIIMy HeUTpaIu3alud CBOOOHBIX PAIUKAIOB B JECATKH
TBICSY pa3.

Tak, depment COJl (cymepokcuamucMmyTaza) YCKOPSIET PEeaKIUio TIPEeBpaIleHUs O4YeHb
TOKCHUYHOTO CYINEpOKCUAHOro panukana O2 B MeHee TOKCHUHYIO mepekuch Bopopona (H202) u
kucnopon (O2). A npyroil aHTHOKCHJAHTHBINA (PEPMEHT YeIOBEYECKOr0 OpraHM3Ma — KaTajlaza —
MHAKTHBHPYET IEPEKHCh BOJOPOJ]A, OKa3bIBAIOLIYIO IMOBpEXAarollee ACHCTBHE Ha KIETKY, 10
MOJIEKYJ BOJIbI U KUCIIOPO/JIa.

XuBas Boga — MHOroyHKUMOHaNbHbIN aHTUOKCUAAHT

XKupas Bona siBisieTcss MHOTO(YHKIIMOHAIBHBIM aHTHOKCHAAHTOM. OHa crocoOHa, ¢ OJHOMN
CTOPOHBI, JCHCTBOBAaTb KaK AHTUOKCHUJAHT, a C JIPYrod — MHOIOKpPaTHO YCWJIMBATh JEHUCTBHE
(epMEeHTHBIX U HEPEPMEHTHBIX aHTHOKCUAHTOB: BUTaMrHa C 1 (1aBOHOHUIOB.

Kak yke ynoMuHasnocs, B IOCJIEIHHAE OBl CBOMCTBA )KMBOW BOJBI MHTEHCUBHO UCCIIELYHOTCS
SMOHCKUMU W aMEpPUKAHCKMMH YYEHBIMM Ha KJIETOYHOM M DKCIIEpUMEHTAJbHOM YpPOBHSX. B
AMepuke U SINOHMM KUBYHO BOJY (KaTOJMT) HA3bIBAIOT PEAYyLUPOBAHHOW BOJOM, TaK KaK OHa
MMEeT TIOHWKEHHBI OTPULATENBHBIA pEeNOKC-MOTeHIHan. [locnenHMMHM  HMCCIEIOBaHUSIMHU
AMOHCKMX M aMEPHKAaHCKMX YYEeHBIX Oblla J0Ka3aHa BbBICOKAs AHTHOKCHAAHTHAs aKTHBHOCTb
peayLUUPOBAHHON BOJBI.

B crarbe «MexaHu3M aHTHOKCHAAHTHOTO 3(deKra peaylupoBaHHON BOJbI, MOIYy4YEHHOU
AJEKTPOJIU30M, MPOTUB pajiuKaia cynepokcuaa» (kypHan «buodpusnyeckas xumus» 3a 2004 rox),
MOKa3aHa aHTHOKCHAHTHAs aKTHMBHOCTb >KMBOW BOABI M ee cmocoOHocTh 3ammmarsk IHK ot
MTOBPEXKICHUM.



B sToMm ke uccnenoBaHMM JOKa3aHO, YTO JKUBAs BOJA JIOBHUT W HEHUTPAIM3YeT COCIUHECHHS
MEPEKUCH BOJIOPO/IA, OKa3bIBas MPU ITOM TaKOE K€ JCHCTBHE, KaKk M (EepMEHT KaTajiaza, U 4To
MOBpEKIaloNIee JeUCTBUE coelMHeHUH nepekucu Boaopoaa Ha [JHK cymniecTBeHHO ymeHbIIaeTcs
pu npuOaBIICHUH K PaCTBOPY pPelylIMpOBaHHON BOJIbI [14].

«KuBas BoJia yCHIIMBACT aHTHOKCUIAHTHYIO aKTUBHOCTDh aCKOPOMHOBOM KHUCTIOTHDY — K TAKHM
BBIBOJIaM IPUIILIM yU€HbIE U3 SnoHuu.

HccnenoBanust m3BecTHOTO snoHcKkoro ydeHoro Illupaxarta ¢ coaBTropamm u3 HMHctuTyTa
WCCIICIOBAaHUM KJICTOYHBIX TEXHOJOTMi Obun omyOnmkoBanel B 1997 romy B crarhe
«INEeKTpOpeyIIUPOBaHHAsT BOJA KakK JIOBYIIKA [Ii CBOOOJHBIX pagdKaJOB M 3alluTa OT
OKCHJIaTUBHBIX MOBpEXAeHUW» [15].

OTH HCCIEOBAaHUS JTOKA3bIBAIOT, YTO PEAYIMpPOBaHHAs Boja (KUBas BOJIa) HA KICTOYHOM
YPOBHE:

* IPOSIBNIICT ~ AHTHOKCHUJAHTHBIE CBOWCTBA, CpPaBHUMBIE CO  CBOWMCTBaMHU
aCKOPOMHOBOM KUCIIOTHI U IPYTHX U3BECTHBIX AHTUOKCHUAAHTOB;

* yCWIIMBAaeT JeWcTBHE acKOpOWHOBOW KucnmoThl, 3ammmatomiet JHK ot
Pa3pyLIUTEIbHOTO BIMSHNSA CBOOOAHBIX PaluKaJIOB.

B sTux uccinenoBaHuAX acKOpOMHOBYIO KHUCIIOTY pPa3sBOJWIM B PacTBOpax, COJAEpXKalluX
pa3IMYHbIE MUKPO— M MaKpOJIEMEHTHI (HaTpUil, KaJuil, MarHui, KajibliMii), a TAKXKE B )KUBOU BOJE,
COJZIEpIKalIleH 3T K€ MUHEPAJIBI B TAKOH JK€ KOHLECHTPALIUU.

[Ipu >TOM OBUIO TOKAa3aHO, YTO B XMBOW BOJE C MHHEpaJlaMH HATpHUs, Kallus, MarHus,
KaJIbIMsl aHTHUOKCH/IAHTHAs aKTUBHOCTh aCKOPOMHOBOW KHCIJIOTHI MOBBILIAETCS B CpeAaHeM a0 1,5
pa3 10 CPABHEHUIO C TEMH K€ CAMBIMHU PaCTBOPaMU MHUHEPAJIOB B IIPOCTOM BOJIE.

Metoauka  ynorpe0jeHHsi  KATOJIUTa  JJs  YCHJIeHUS]  JeHCTBUSA
AHTHOKCHIAHTOB. Ecimm Bam mpommcan OpUHAMAaThb AHTHOKCHIOAHTBI U
BOJOPACTBOPHMBIE BUTAMHUHBI, PA3BOJUTE MX B XKUBOW BOJAE WM 3alUBailTe XUBOU
Bozoii. TeM cambIM BbI, 0€3 yBeTHUEHHS J03bI MIPENapaToB, MOBBICUTE MOYTH BIBOE MX
¢ pexTBHOCTh. [l MPHUTOTOBICHMST pacTBOpa JKMBOM BOABI 3ajeliTe B ammapar
BOJIOTIPOBOJIHYIO BOJY M, HUYEro HE 100aBIIss, BKIIOYUTE B AIIEKTPUIECKYIO ceTb Ha 10
MUHYT. YTIOTpeOsiiTe BoAy U3 OOJBIION €eMKOCTH — KATOJIHT.

MnaBa 5. Ero Benn4yecTBO OKUCNUTENIbHO-BOCCTAHOBUTESIbHbIN
noTeHuuan

Pepnokc-noteHuunan onpegensieT CBOMCTBa KaTonura

Ha 3amange Bechma pacmpocTpaHEHO MHEHME, YTO MHOTHE aHTHOKCHUIAHTHI HEHUTPAIU3YIOT
CBOOOJHBIE paJMKaJIbl IYTEM OTJAYM UM OJJEeKTpoHa. B pe3ynpTare peakuuum OHHM CaMH
MIpeBpaLIalOTCs B CBOOOJHBIN pajuKai, HO Oosee ciaaldblil M He ClIOCOOHBIN HAHOCUTH Bpell, a 3aTeM
MyTEM CIIOKHBIX OMOXMMUYECKUX MPEBPAIIEHUI BBIBOJISATCS U3 OpraHU3Ma.

Brnomnne BO3MOXXHO OOBSICHHUTH TaKHUM o6pa30M U MEXaHHU3M aHTHOKCHIAaHTHOI'O )IeﬁCTBHﬂ
KHUBOM BOJIbI, YUMTBIBAs €€ OTPULATENBHBIA penoKc-MoTeHuuan (puc. §), yKas3bIBalOIIMN Ha
npeo0sialaHie BOCCTAHOBHTENICH M, B YAaCTHOCTH, AKTHBHOTO OTPHUIATENFHOTO BOAOPOAA H
3JIEKTPOHOB.



Puc. 8. Penokc-norenuunan »xuBoil BoJpl (CTyneHb aktupauuu 2) — ot -70 1o -200 MB

JUid n3MepeHus peJoKC-NOTEHIMalIa UCIIOIb3YIOT almapaT MOHOMEpP, €AUHNLIA U3MEPEHUS —
MWIIUBOJBT. [Ipy n3MepeHun anmnapar nOKa3bIBacT ONPEIEIIEHHOE YUCIOBOE 3HAYCHUE CO 3HAKOM
IUTFOC WJIM MUHYC, 3TO U ABJIAETCS PEJOKC-IIOTEHIIMAIOM PacTBOpA.

YenoBe4yeckun opraHmsm — BOAHbIN pacTBoOp

Kak yxe OblIO CKa3aHO BbIIIE, PEAOKC-NOTEHIMANT XapaKTepu3yeT aKTHUBHOCTb
BOCCTAHOBHTEJICH WIJIM OKHCIHTENEW JI000ro pactBopa (TO €CTh CIIOCOOHOCTH 3TOTO PacTBOpa
OTJaBaTh WJIM IPUHUMATH JJIEKTPOHBI).

BoccranoBuTenn M OKHCIMTENH BCETAa MPUCYTCTBYIOT B JIFOOOM BOJHOM pacTBope (Kpome
JTUCTUILTUPOBAHHOM BOJBI).

YenoBeueckuil opraHu3M Kak pa3 M sBigeTcs (Kak HU MapaZoKCalbHO 3TO 3BYYHT) SPKUM
IIPUMEPOM CJIOKHOTO, )KUBOTO BOJHOT'O pacTBOpa.

BoasHpiMu cyliecTBaMHu Mbl SIBJSIEMCS] B IIOJHOM CMBICIIE 3TOro cioBa. Hame teno cocrout
u3 BoAbl Ha 65 %, Mo3r — Ha 85 %, cTekoBUAHOE Teno riaaza — Ha 99 %. B kpoBu conepxkutcs
83 % Bo1BI, B )KUPOBOI TKaHU — 29 %, B ckenete — 22 % u naxe B 3yoH0i# smanu — 0,2 %.

Tak kak BO BCEX BOJHBIX PacTBOPax MPUCYTCTBYIOT OKHUCIMTEIN U BOCCTAHOBUTENN, TO MBI
SABJIIEMCS (XOTSI 9TO OYEHb TPYJHO TPEACTABUTH) CBOCOOPA3HBIM HAOOPOM OKHCIUTEICH |
BOCCTAHOBHUTEJIEH, TOCTOSTHHO HAXOAIINXCS BO B3aUMOAECUCTBUM (PEaKLUU) JPYT C IPYTOM.

Takum 00pa3om, peoKC-IIOTEHIIMAI UTPaeT OTPOMHYIO pOJjib B Hallel kxu3Hu. Posib, koTopyro
COBpPEMEHHasi MEAMIIMHA €Ile He COBCEM IIOHsIa, HO 3aTO BCe OOJbIIEe MOHUMAIOT OHOJOTH M
Oro(hM3uKH.

TexHu4yecknue BO3MOKHOCTH U3MEPEHUS PENOKC-TIOTEHIIMANIA B )KUBBIX OpraHU3Max IOoKa 4To
OTpaHMYEHbl MO MHOTMM JIOBOJIBHO OOBEKTHUBHBIM MNpUYMHAM. Tak, NMpu H3MEPEHUU PENOKC-
MOTEHIMajla KPOBM WJIM KIJIETKH HEBO3MOXKHO H30€KaThb KOHTAKTa C KHUCJIOPOAOM BO3JyXa WU
anekTpogamu. K ToMmy ke wu3MepeHus NPUXOAUTCS BECTH IYyTEM BHEIPEHHS JJIEKTPOJIOB U
HapyIIeHUs] LEJIOCTHOCTU TKaHEH, YTO caMo Mo cebe MCKakaeT 3HAYeHHEe pelOoKC-NOTEHIIHama.
[Toxxanyii, Hambonee mnonHas WHGOpPMalMsi O H3MEPEHUI0 U PACUYETHBIM JIAaHHBIM pPEIOKC-
IIOTEHIMala KPOBU U BHYTPEHHUX TKaHeW conepxkurcs B kaure B. W. IIpunyuxoro u B. M. baxupa
«DNEeKTPOXUMUYECKH aKTUBUPOBAaHHAs BOJIa: aHOMAJIbHbIE CBOMCTBA, MEXaHU3M OMOJIOIMYECKOTO
nerictBus» (Mocksa, 1997).

Penokc-nmorennuan Juisi KOHKPETHBIX OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX Map MOXKHO
paccuntath 1o ¢opmyie Hepucra ¢ yuerom pH-mokaszarens. DTH BBIYMCICHUS JaldH Ui
apTepuaIbHON KpoBH ¢ TokaszareneM pH = 7,4 TeopeTndeckoe 3HaueHue peaokc-norennuana 0,2 B,



a i BeHOo3HoW kpoBu mnpumepHo 0,15 B (pacuersl mpoBeneHBI B CHCTEME BOJOPOJHOTO
norexmnuana) [16].

W3mepenusi BOAOPOIAHBIM AJIEKTPOAOM oOueHb HeynoOHbl. [loaTomMy BO Bcem Mupe
MOJIB3YIOTCS XJIOPCEPEOPSIHBIMU 3JIEKTPOJIAMH, C IMOMOIIBIO KOTOPBIX U CIeNaHbl BCE M3MEPEHUs,
pe3yNbTaThl KOTOPBIX MPUBEACHBbI B 3TOW kHHUre. [ mepexola B 3Ty CHUCTEMY M3 3HAYCHH
BoAopoHOU cuctembl oTHUMaOT 200-207 MB B 3aBucumoctu ot temnepatypsl [17]. IlepeBoas
9T JaHHbIE TEOPETUYECKH pPACCUUTAHHBIX 3HAYCHHH pPENOKC-NOTEeHIMana B MPUBBIYHBIC
MUJIIHBOJIBTHI U CUCTEMY XJIOPCEPEOPSHOTO 3IEKTPO/IA, ITOIYyqaeM:

¢ apTepHraibHasA KpOBb UMECT paC‘-ICTHI:Iﬁ PEAOKC-TIOTCHI AT TPUMEPHO — 7 MB,
¢ BCHO3HAaA KPpOBb UMCCT paC‘ICTHLIfI PEAOKC-TIOTCHI AT IPUMEPHO — 57 MB.

Pacuernsie JaHHBIC PEAOKC-IIOTCHIAJIA KpOoBH MMOATBCPIKAAIOTCA HU3MCPCHUAMU,
MPOBEICHHBIMU Tpynnoi yueHsIx B ['epmanuu (Cramiep, Xobdhman u apyrue).

Pepokc-noteHumnan npoaykros

Ho He TonbKO «uenoBecKHii pacTBOP» XapaKTepU3yeTcs PelOKC-MOTEHIIUATIOM.

Kaxxnast )KMIKOCTb, KOTOPYIO MBI IIbe€M, MMEET PEIOKC-MIOTCHIMAN. A 3HAYHWT, BMECTE C
KHUJKOCTBIO (BOJOM, COKOM, MUHEPAIKOI) MBI MTOJIy4aeM He TOJIbKO HaOOp BUTAMHHOB, MUHEPAJIOB
VI MHKDPORJIEMEHTOB, HO OKHCITUTEIIM M BOCCTAHOBHUTEIH, IIPOTOHBI U AJICKTPOHEI.

W nostomy u3BecTtHyI0 (ppazy «Twl ecTh TO, UTO THI €IIb» C MO3ULUN COBPEMEHHOI HayKH
BITOJTHE TTPABOMEPHO 3aMEHUTH JAPYTUM BBICKA3bIBAaHUEM: « TBI €CTh TO, YUTO THI MHCIIIBY.

51 mpoBena 6osee COTHU M3MEpPEHUI PeNOKC-MOTEHIMANIa HAMUTKOB — TaK CKa3aTh, KUJKUX
MPOAYKTOB NUTaHUA. V3MepeHHss MPOBOIMINCH C IMOMOIIBIO XJIOPCEPEOPSHOro 3JEKTpona Ha
nonomepe pupmel « GREISING» (puc. 9-12).

Puc. 9. Penoxc-nmoreHnman koka-koiasr:300+25 mB



Puc. 10. Penokc-mmoreHnmai ToMaTHOro coka:36+15 mB

Penokc-noreHuaJbl HEKOTOPBIX IPOAYKTOB

MpogyrT Pegore-moTenmma x
YHCeVCHAR 5-IpOLeHTHA SR KHCI0TA 400=15 uB
Kora-roxna 300-350=25 B
Boga sogouposogsan 150-350 mB
Cox BMHODPa,IH bIH 150=15 B
Cor adaounnii 112=15uB
Kode sHecrabe» pacrsopumbiil T0=15xB
Yail yepuni 6515 mB

31/01/2006

Puc. 11. Penokc-moreniman kpacHoro BuHa:49+15 mB



Puc. 12. Penokc-rroreHnuai 3eJIEHOT0 Yas ¢ BAHWIbHOU n1o0aBkoii: 85+10 MB

IpoayeT Pegore-moTemmma 1
Hail senennil s0+=15mB
KpacHoe suHo S0=15xB
Cox ToMaTHBI 36+15 mB

W3MepeHuss Moka3bplBalOT, YTO HAMMTKH, KOTOpbIE MBI YNOTpeOssieM, MMEIOT pPa3JIndHbIN
pEeNOKC-IOTEHIINAJ, AU NpPEICTaBICHUE O TOM, OKHCIWUTEIM WM BOCCTAHOBUTEIW B HEM
npeodaasaT. OTH U3MEPEHUs MOATBEPXKIAOT YK€ UMEIOIIMEcs 3HaHUA: TaK, HalpuMep, IHIUPOKO
M3BECTHBl AHTHMOKCHJIAHTHBIE CBOMCTBA 3€JEHOro0 uas (OH HMMEET JOBOJIbBHO HU3KHHI peroKc-
MOTEHIMAJ), KPACHOE BMHO TaKXKe 00JalaeT aHTHMOKCUJAHTHBIMM CBOMCTBAMHM U B HEOOJIBLIMX
(BHMMaHMe!) KOJIMYECTBAX CHM)KAET PUCK BO3HUKHOBEHMS CEP/IE€YHO-COCYIUCTBIX 3a00JIeBaHMM.
Tomarbl 007a1a10T AHTHOKCUIAHTHBIMH U TNPOTUBOONYXOJIEBBIMH CBOMCTBAMH (HAMMEHBIIMH
PEIOKC-IOTEHIINAJ CPEAM BCEX U3MEPEHHBIX KUAKOCTEN).

Penokc-noTeHnyansl OpOAYyKTOB OTJIMYAIOTCA B 3aBUCHUMOCTH OT TOrO, TJie OHU ObUIM
npousBeneHsl. [Ipodeccop XodpdmanH, onuH W3 M3BECTHBIX aBTOpHUTETOB ['epmanmm B obiactu
U3MEpPEHUS PEAOKC-IIOTEHIINAIOB IPOAYKTOB IIUTAHUS, HA OCHOBAHUU THICSYHA U3MEPEHUM IIPUILEI
K BBIBOJY, YTO 9KOJIOTUYECKH YUCTHIE COKH, KOTOphIe B ['epMaHNN HA3bIBAIOT «OHMO», UMEIOT Ooee
HU3KUH PpEeJOKC-TIOTEHLMAN, YeM OObIYHBIE COKH, IOJy4YeHHblE B pe3yJbTaTeé MacCOBOIO
npon3BojcTBa [18].

A BOT KOKa-Ko0J1a IIMPOKO U3BECTHA CBOMMH OKUCIIUTEIbHBIMU U OKCUIAAHTHBIMHU CBOWCTBAMU
(OHa MMeeT OYeHb BBICOKMI pPENOKC-MOTEHIHall, OH TOJIbKO HEMHOIO HMXK€ MNOTEeHLuana 5-
MPOLIEHTHOM YKCYCHOM KUCIIOTHI!).

O KoKa-KoJIe XOTeI0Ch ObI CKa3aTh 0c000.

«Opa» Koka-koJe. Koka-kona — camblii NONYJSpHBIA M JOCTYNHBIA HAIUTOK,
IpojarolMiics Ha KaxaoMm mepekpectke. OHa OTHOCUTCS K TpyIIe JMMOHAI0B-Ta3UPOBOK H
COCTOUT M3 caxapa, BOJIbl, KpacuTelel, BKyCOBBIX 100aBOK, apOMaTU3aTOPOB U KOHCEPBAHTOB.

OTa «IUTaTeNbHAs CMECh HACBIIAETCS IOJ JABICHHEM YIVIEKHUCIIBIM ra3oM (TEM CaMbIM,
KOTOPBIM MBI BBIIBIXa€M), UTO OTHIOJb HE IIPUJAET HAMUTKY MOJIE3HBIE KAYECTBA, HO CO3/1a€T Maccy
HEYJOOCTB: uepe3 HEKOTOpPOe BpeMs M3-3a MOBBIIICHHUS TEMIEPATypbl B XKeNlyJIKe ra3 HauuHaeT
paciIupsaThCS U BbAEHAETCS B NUIIEBOAE. [[09TOMy razupoBaHHbIE HAIIUTKHU TaK 4acTO BBI3BIBAIOT
U35KOTY U OTPBDKKY.

YTonuTh KaXAy TaKUM HAIUTKOM HEBO3MOXHO — COJEpP)KAaHUE caxapa B HEM BBICOKOE, U
IIOCJIE TIEPBOTO OLYIIEHUS YTOJICHHUS KaXK bl YEPE3 HEKOTOPOE BPEMS OIISITh XOUETCS ITUTh.



[Toutu Bce TMMOHABI coepkaT KoperH — U B HeMasbIx J03ax. Kak u3BectHo, KOhenH — 3To
cnalplii HApPKOTHK, BBI3BIBAIOIIMNA MPHUBBIKAHWE, YTO JellaeT TNOTpeOIeHUe JIMMOHAIOB
MOTPEOHOCTHIO, OCOOEHHO Yy JeTed. A KOKa-Kojla COAEPXKHUT ellle U IKCTPAKT PAaCTECHHUS KOKa —
TPAAUIIMOHHOTO HAPKOTUYECKOTO CPEACTBA aMEPUKAHCKUX HHJICHUIICB.

[TonmpoOyiiTe camu AOMa MPOBECTH IKCIIEPUMEHT: BO3BMHUTE KyCOUCK MsICa, 3aJIEHTEe ero KOKa-
KOJIOW M CIEeINTE, 32 KAaKO€ KOJUYECTBO BPEMEHU OHA €r0 IMOJHOCTBIO PACTBOPUT — «ChECT». A
Ternepb NPeACTaBbTEe HA MUHYTY, YTO KOKa-KOJa JIEJIaeT C SMajIblo 3yOOB MM CIU3UCTON KeITyaKa.

Puc. 13. Penokc-noreHuuan BoJONPOBOAHOM Bojbl — oT +150 1o +350 MB
Boaa — npoayKT NnMTaHUA HOMep OAUH

Penokc-noreniuman BogonpoBOAHOM BOIbI (pUC. 13) 3aBUCUT OT €e MUHEPAIBHOTO COCTaBa U
XJIODUPOBAHMSL.

XJiopupoBaHue BOAbI. XJIOpUPOBaHHE, IPUMEHIEMOE JIJIs TE3UH(PEKIIH BOJIBI, — KOHEYHO,
orpomMHoe Onaro. brmaromaps emy uenoBedecTBO HM30aBMIJIOCH OT SMUAEMHUH XOJIEPHl M JIPYTHX
WHQPEKITMOHHBIX 3a00JI€BaHNH, YHOCHBIINX MHJUIMOHBI XH3HEeW. Ho ceifuac MBI mimatuM 3a 3TO
JIOBOJIBHO BBICOKYIO LIEHY.

[Ipn aHanmm3e XJIOPHUPOBAHHOW BOJONPOBOJHOM BOJBI CPEIH IMPOYETO OOHAPYKMBAIOTCS
COEMHEHMS XJI0pa, OT OJHUX Ha3BaHMUN KOTOPBIX YK€ MOXHO BIIacTh B yHbIHUE. Hampumep:

* XJI0po(hOpM — aHECTE3UPYIOIINN areHT;

° ‘ICTLIpCXXJ'IOpI/ICTHﬁ Yriaepoa — NATHOBBIBOJAUTEIb,
* TPUXJIOPITUIICH — TOKCHYECKOE COSTUHEHHE;

* IUXJIOP3TaH — KJEH JJIsl OpraHuYeCKOro CTeKJa.

YcnokouteabHas uH(OpMauMs: B TEeX KOHIIEHTpAIMAX, B KOTOPHIX OSTH BEIIECTBA
coziepKaTcsi B TMThEBOW BOJIE, OHU HE MOT'YT BbI3BaTh OTPABIICHUS.

TpeBoxnas nHdpopManms: COTJIacCHO MOCIEIHUM TOKCUKOJIOTMUECKUM UCCIIEJOBAHUSIM, STH
U P JAPYTHX XJIOPIPOU3BOJHBIX COCAMHEHHMN OONAJar0T MYTareHHBIMH M KaHIEPOT€HHBIMU
cBoiictBamu. B mocnenHee BpeMss OOHapy>KeHa CBS3b MOTPEOJICHHS XJIOPUPOBAHHOW BOJIBI C
YBEJIMYECHUEM pPUCKAa BO3HMKHOBEHHUS paka MPSMOW KHIIKH, MOUYEBOIO Iy3bIPSi, MOUEBBIBOISAIIUX
myTel, mo3ra [19-23].

DTO MPOUCXOTUT MOTOMY, YTO XJIOPCOAEpKAIINE COSAMHEHHsI 00pa3yloT ¢ OpraHuYeCKUMU
COEUHEHUSMH, COJEPKAIIUMUCS B BOJE, TaK Ha3bIBa€Mble TPHUXJIOPMETAHbBI, OTHOCAILIUECS K
COCIMHEHHSAM KaHIIEPOTEeHHOW OMAcCHOCTH, TO €CTh BBI3BIBAIOIIUE 00pa30oBaHME 3J0KAUYECTBEHHBIX
omyxozei. CornacHo naHHbIM HarmonansHoro onkosnornyeckoro nHcrutyta CIIA, Ha cyer xiopa,



CoJIep KaIllerocsi B MUThEBOM BOJIE, MOKHO OTHECTH OKOJIO 2 % ciiy4yaeB 3a00JieBaHUIN PaKkoOM MOYEK
u nedyeHu. Kpome TOro, xJopupoBaHHE TMOBBIIIAET PEAOKC-TMIOTEHIIMANI BOJIbI, TO €CTh €€
OKUCJISIOIIYIO CIOCOOHOCTD.

HerpynHo 3ameTuTh, 4TO PENOKC-MOTEHIMANBI OOJIBIIMHCTBA KUAKUX MPOIYKTOB JIEXKaT B
o0jacTd, HaMHOTO MpEBBIIIAIOMIEH (U3NOJIOTUYECKUE 3HAYEHHUS OpraHu3Ma, U SBISIOTCA I10
OTHOIIEHUIO K HEMY OKHCIUTEJISIMH, KOTOpBIE, IOMajas B OpraHu3M, OKucistor ero. Korna
KHUJKOCTH, MMEIOIINEe HAMHOrO OOJBIIMKA PEelOKC-MOTEHLMAN, YeM KpPOBb M BHYTPEHHSS cpena
YeJIOBEKA, IPOHUKAIOT B TKAHU YEJIOBEYECKOTO OPraHu3Ma, OHM OTHUMAIOT 3JIEKTPOHBI OT KIJIETOK U
TKaHei, koropeie Ha 70-80 % cocTtoat u3 Boabl. B pe3ynbraTe 3TOro GMOJOTHYECKHE CTPYKTYPHI
opranm3Ma (KJIETOYHBIE MEMOpAHBI, OPraHOWUJBI KIETOK, HYKJIEMHOBBIC KHUCIOTHI WU JPYTHE)
MOJIBEpPraloTCsl OKHCIUTENIbHOMY paspyuieHuto. Ilporneccsl okucieHus OMOJOTHYECKUX OOBEKTOB
BEIyT K CBOOOJHOMY PaJMKAIBHOMY OKHCIICHHUIO W JIGKAT B OCHOBE BO3HMKHOBCHHS U Pa3BUTHS
MHOTHUX OO0JIe3HEH.

MeToauka exxegHeBHOIo ynotpebneHuns xXneBon Boabl

PexoMeHniyeMblil peloKC-OTeHIMAN )KMUBOW BOJIBI AJISl €KEAHEBHOIO YIOTpeOneHus — ot -50
no -70 MB, MakcHManbHO TPUOIVIKEHHBIA K (U3UOJIOTUICCKUM 3HAYCHHSIM PEOKC-TIOTEHITAIA
KpOBH M TKaHed opranusma. Takyro BOAy MOJIy4aroT mpu paboTe ammapara B T€UEHHE 7 MUHYT M3
BOJIOTIPOBOHOM BOJIbI UJIU TIPU YCTAHOBKE AJIEKTPOJM3epa (€ciii OH aBTOMATHYECKUI) Ha MEPBYIO
CTyNneHb akTuBaluu. Takas Boaa He coaepkut xyop. [Iute ee pekomenayercs:

* OONIbHBIM ~ XPOHUUECKUMU — 3a0071e8aHUAMU, MPOTEKAIONIMME  Ha  (oHe
OKCHJIaTUBHBIX HapyuieHuid — o 250-300 mi1 B 1eHb;
* npakmuyecku 300posbiM a00am  — 1o 150 M B JCHB JUI  KOPPEKLUHU

mucOananca OKHCITUTENEH, MOCTYMAOMINX C HAlMTKaMH, Jielias TepephlB Ha 2 HeNeH
yepes Kax bl MECSL] UThSI.

BHUMAHMUE! Bce HHCTPYKUMH 10 NPHMEHEHHUI0 AKTHBHPOBAHHBIX PacTBOPOB
paccyuTaHbl HAa anmaparbl, ONMCAHHbIe B KOHLE KHHUIM, U He MNOAXOAAT JIS JAPYrux
annaparos!

MnaBa 6. Noka3aTtenb ph 1 KUCNOTHO-WENO4YHOEe paBHOBECHE
KMcnon-lo-u.l.enquoe paBHOBecCHue — HGOﬁXOAMMoe ycnoBue 300poBbA

Eme oaHuMM BaXHBIM IapaMeTpPOM, OIPENEISIOUIMM CBONCTBA XUBOW BOABI, SIBISETCS
nokazarens pH.

Karonur nnum xuBas Bona umeer menoynoi pH B npenenax ot 7 mo 12.

Kakoe >xe 3HaueHue mmeer 3TOT mpecioByThld pH ans Hamero opranusma? Yrto BooOIIE
03HA4aeT 3TOT MapaMeTp, KOTOPBIM TaK 4acTO YIIOMUHAETCS B MOCIEAHEE BPEMS B pEKIaMe MbLIA,
KpeMOB U 3yOHOI nacTel?

E)Ke)]HeBHO npu €ac, AbIXaHWMHW W ABHXXCHHH B IIPOLECCC oOMeHa BCIICCTB B OpPraHuU3MeE
o0pa3yeTcss OrpOMHOE KOJMYECTBO KUCIOT M Iesnodedl. UToObl >kKMBOI OpraHu3M CylIecTBOBAJ,
AOJIKHBI BREITTIOJTHATECA TPHU YCJIIOBHA.

1. OnpeneneHHoe KOMMIECTBO KUCIIOT U IIEeT0YeH JOIKHO BHIBOIUTHCS.

2. OmpeneneHHoe KOJIMYECTBO KHUCJIOT W IIENIOYEeH JOJKHO HCIIOJIB30BATHCS Ha
HYK[Ibl OpTaHU3Ma.

3. Mexay KUCIOTaMHd M ILIEJIO0YaMU JOJDKHO MOAJEPKHUBATHCS OMNPEEICHHOE
COOTHOIIICHHE — TaK HA3BIBAEMOE KUCIOMHO-UeNI0UHoe PAgHOBecuUe.



JIyis XapaKTepUCTHKU KUCIOTHO-IIEIOYHOIO paBHOBecHs Hucmoiyb3yercss pH — mokaszatens
KHMCJIOTHOCTH WJIM ILEJIOYHOCTU PACTBOPA, KOTOPBIM ompenensercsd KOHLEeHTpauued moHoB H+ u
OH..

Bennuuna pH moxer konebarbest Tonpko ot 0 1o 14, mpuuem npousBeaenue nono H+ u
OH- 6yner Bcerna paBHo 14. [TosTomy He 00s13aTeIbHO 3HATH KOHIETPAIMIO U HOHOB H+, 1 moHOB
OH-. JlocTato4uHo 3HaTh OJWH W3 TOKa3aTened. Tak CIOXKUIOCh, YTO 3TUM TOKa3aTelieM ObLia
BbIOpaHa KOHIIEHTpalus BOAOPOIHBIX HOHOB H+. OHa XapakTepusyeT KUCIOTHOCTh PacTBOpa, Tak
KaK KakJas KHUCJIOTa JUCCOLMUPYET Ha BOJOPOJHBIE MOHBI M KHMCIOTHBI OCTaTOK. A Tak Kak
KOHIIEHTpauuu MOHOB H+ B pacTBOpax MOTyT OTJIMYAaThCS B COTHM TPWIJIMOHOB pa3 — oT 10-14
MOJIB/ (Kperkue pacTBOpbI miesnoueii) 10 10 Moib/a1 (KOHLIEHTPUPOBAHHAs COJISTHAsl KHUCJIOTA),
JIOTOBOPHJIMCH YKa3bIBAaTh TOJIBKO MOKa3arensb creneHu 10, B3saThIil ¢ 00paTHRIM 3HaKoM. OTcrona u
BO3HUK MPECIIOBYTHIN «IU-JIOTapU(HM»».

* Kucnerii pactBop umeet pH &lt;7.
* [lenounoit pactBop numeet pH &gt; 7.
* pH HelTpanbHBIX PACTBOPOB PaBeH 7.

Tax xak opransl 1 TKaHU 4yesioBeka cocTosAT Ha 70—80 % 13 BOAHOIO pacTBOPA, TO KaX/IbIi U3
HUX HMEET CTPOro OIpeJesIeHHbIe I'PaHMIbl KHUCIOTHOCTH M MOXeET padoTaTh TOJBKO B 3THX
npenenax. Mzmenenue 3nauenus pH BenyT k O0JI€3HIM UM 1a)Ke CMEPTH.

OcobenHo cTporo o0o03Ha4YeHBbI TpaHuIbl mapamerpa pH mus kpoBu — 7,37-7,45 nns
aprepuanbHoil u 7,32-7,42 nns BeHo3HOH. BeHo3Has KpoBb Oosiee Kucnas, TaKk Kak HachllleHa
YTIEKUCIOTOW. YenoBEK MOXKET JKUTh TOJBKO NpHU 3THX 3HadeHHsAX pH. Otknonenus pH kposu
HUxe 7,3 U BbIlIE 7,5 CONMPOBOXKAAIOTCS TSDKEIEHIIMMU NOCHeACTBUSIMU JUIsl opranusma. [Ipu pH
KpoBU 6,95 HacTymaroT moTepsi CO3HaHMsi M cMepTh. Ecim ke KOHUeHTpanus uoHOB H+
yMmeHbuiaercss 1 pH craHoBuTcs paBeH 7,7, HacTymarT TsDKeNEHIIWe Cylopord (TeTaHWs), 4YTO
TaKKe MOKET IPUBECTU K cMepTH [24].

[TuimeBaputenbHble (EPMEHTHI MOIXKETYIOUHON Kele3bl HOPMaIbHO (DYHKIIMOHUPYIOT IpU
pH, paBuom 8,3.

Hopwmasnbnsiii pH cexpennu neyeHu u KeryHoro my3sips — 7,1.

pH cironsl — 6,0-7.9. Ilpu okucnennn opranuszmMa MEHSIIOTCS B IEpBYIo ouepeab pH citoHb! u
MOUH.

Coenunurenbuble Tkanu umerot pH ot 7,08 mo 7,29.

pH mbim — 6,9. J{ng mbleyHol Tkanu 3HayeHne pH MoxeT u3MeHsThes B 0oJiee MHUPOKUX
npenenax, yeM JUisl KpoBU. MbllieyHas TKaHb HY)KJAeTCsl B TOCTOSSHHOM yJaJ€HUH KUCIOThI. Tak,
npu najgeHun pH Huxe 6,2 cepiedyHast MblIINA HepecTaeT padoTaTh U Cep/lle OCTaHABIUBACTCS.

[Touku ABASAIOTCSA OJHUM U3 TJIABHBIX OPraHOB, BBIBOSIIMX WM HEUTPATU3YIOMIUX H3IHILKU
KHCIOT. KHCIOTHOCTE MOYM Hapsily C KHCIOTHOCTBIO CIIIOHBI SIBJIIETCS IVIABHBIM I10Ka3aTelleM
KHUCJIOTHO-IIIETIOYHOTO paBHOBecus. J[msi Moum xapaktepusl 3Hauenus pH ot 4,5 no 7,7. Ouenb
BaXHO, uToObl pH HOYHON Moum omimyancs oT pH yTpeHHeil u nHeBHOH. Peakums moun
oTpeziesisieT BO3MOKHOCTh 0Opa3oBaHMsl KaMHell. Mouekuciple kaMHU Yaie oOpasyroTest npu pH
Huxe 5,5, okcanatueie — npu pH = 5,5-6,0, docdatusie — npu pH = 7,0-7,8 [25].

XKenynounslii cok umeer cambiii kucnblii pH B opranusme — ot 1,6 1o 1,8. OT kucnotHoctu
KEIyJOUYHOTO COKA 3aBHCUT aKTUBHOCTH NENCHUHA — ()epMEHTa, KOTOPbIM KaTaau3upyeT THAPOIIn3
0eNKOB U CIIOCOOCTBYET MepeBapUBaHUIO Msica, KOJIOACHI, MOJIOKA, ChIpa U JPYroi OelKoBOW MUIIU
B kenyake. [loaToMy a1 HOpMaIbHOTO MUIIEBAPEHUS HEOOXO0AUMO, YTOOBI KENyTOUHBIN COK UMEIl
nMeHHO 3Tu 3HaueHusi pH. Mensiercs pH — BosHukaroT 6onesHu. Tak, npu s3BeHHOU Oo0Jie3HU
xenynka pH nonmxkaercs o 1,48.

Bbl ewwe He 60]1be|, HO yX€& OKUCJIeHbI

AL!LK)O? — OJHa Hu3 (I)OpM HapymeHI/Iﬁ KHUCJIIOTHO-IICIIOYHOI'O pPAaBHOBECUSA OpraHu3Ma,



XapakTepu3yomasicsi aOCOMIOTHBIM HIIM OTHOCUTENbHBIM HM30BITKOM KHCJIOT, TO €CTh BEIIECTB,
OT/IAIOIIMX MOHBI BOJOpOAa (MPOTOHBHI).

AUua03 MOXET OBITb KOMHEHCUPOBAHHLIM W HEKOMNEHCUPOBAHHLIM B 3aBUCUMOCTH OT
3HadyeHus pH kposu. IIpu komneHncupoBanHoM anuao3e pH kpoBu cMemaercs K HUKHEW IPaHUILIE
¢dbusmonorunueckoit Hopmel (7,35). Ilpu Gosee BrIpak€HHOM CABHUTE B KUCIYIO cTOopoHY (pH Menee
7,35) alu103 CYUTAETCS HEKOMIIEHCUPOBAHHBIM.

B pesynbrare merabonuszMa B opranu3me o0Opasyercsi 0OJbIIOe KOJMYECTBO KHUCIOT B JABYX
dbopMmax: temyueii (yronbHOW) u Heremyyel (PUKCUPOBAHHOM).

YroabHbIe KUCIO0ThI, 00pa3yronecs Npu MeTadoIu3Me KIETOK, Ha3bIBAIOTCA 1emyyumu. ITU
KHCJIOTBI 3aT€M BBLICISIOTCS KJIETKaMHU B BUAE MOHOB H+, MpuCOeAMHSIOTCS TeMOTJIOOMHOM U
MepeHocsATcs B Jerkue. B nerkux remornoOuWH oTAaeT MOHbI H+, KOTOpble, CBSA3BIBAsCh C
OukapOOHATOM, 00pa3yrOT YIIEKUCHIBIA ra3, YAAISIONUICS MPH ABIXaHWH. B COCTOSHUU TMOKOS
opranu3Mm BeiaessieT 230 ma CO2 B MuHyTy, Wiau okoio 15 000 Mmodib B CyTku [26].

B pesynbraTe Metabonm3mMa OENKOB U APYTUX KHCIOTOOOPA3YIOIIUX MPOIYKTOB 00pa3yroTCs
Henremyuue (HEYTOJbHbIE WM (UKCUPOBAHHBIC) KUCIOTHI, TakWe Kak cepHas U ¢docdopHas.
ExelHEBHO TpM HOPMAJIbHOM MHUTAHUU TOJBKO 33 CYET OOpPa30BaHUS HENETYYHX KHCIOT
MIPOU3BOJUTCS OKOJIO 1 MMOJIB/T HOHOB BOJIOPO/Ia Ha KaKIblii KUJIOrpaMM Macchl Tena. Eciau Ol
STH KHUCJIOTHI TIOCTOSTHHO HE HEUTPATU30BAIUChH OBl M HE YJAISUINCh, TO YK€ 33 CYTKH IOKa3aTellb
pH cumsmica 6b1 g0 2,7. [27]. V30BITOK HENETYYUX KHUCIOT MOKET BO3HHUKATh MPHU CIUIIKOM
OONBIIOM WX TOCTYIUIGHHHM C THUINEH WM BCIEACTBHE  PAa3IMYHBIX  3a00JICBaHUH,
XapaKkTepU3YIOIINXCS HAKOIJICHMEM KHUCJIBIX TPOAYKTOB B TKAaHSX, HEAOCTATOYHBIM UX
CBSI3BIBAHHEM HJTU Pa3pyIICHUEM.

Tak, nmpu caxapHoM nuadere, roJ0JaHUuH, CUIBHON JTUXOPaJIKe, aJIKOTOJIbHON MHTOKCUKAIUHY,
OOIIMPHBIX BOCTAIUTENBHBIX MpOIeccax, TpaBMax, 0KOrax BOSHHKAET Kemoayudos (yBeIWdeHHE
MPOAYKIIMM KETOHOBBIX Tei). bomblmas KOHIEHTpamus 3THX NPOAYKTOB paclaja BbI3bIBACT
OTpaBJICHHE UEHTPAILHOW HEPBHOW CHUCTEMbI (IPOSIBISAIONIEECS TOJOBHBIMH OOJSMH WU
c1aboCThI0) NP AAOETE — BILIOTH JI0 Pa3BUTHS TUAOCTUICCKON KOMBI.

[Ipy 1umppo3e TMeEYeHH, [EKOMIICHCAIIMH CEPJICYHOM JEeSATEIBHOCTH, HEIOCTaTOYHOM
MOCTYIUICHUU KHCIIOPO/a MPH ABIXaHUU U APYTUX (HOpMax KHUCIOPOJHOTO TOJI0OAaHUS HAOII0AaeTCs
onumenvHulll rakmam-ayudos. (Hemoctatok kucimopona, Kak Bbl BHIUTE, TOXKE BEIET K alu03y,
Tak Kak TpU O5TOM OKHUCIIEHHE OKa3bIBa€TCS HEMOIHBIM M OpPraHU3M HE MOXXET BBIBECTU
HE/IOOKHCIICHHBIE TTPOIYKTHI PEaKIINH. )

Kpamxkospemennwiii raxmam-ayuoo3 BO3HHKAET MPU yCUIEHHOW MBIIIEYHONW paboTe, Koraa
YBEIIMYMBACTCS BBIPAOOTKA MOJIOYHOW KHCIOTBI M TPOHMCXOJUT HEJOCTATOYHOE €€ OKHCIICHHE
BCJIE/ICTBHE OTHOCUTENILHOTO Ae(HinTa KUCIOpoaa.

Bvioenumenvuwiii ayudo3 BO3HUKAET B pe3yJbTaTe YMEHBIICHHS BBIBEACHUS M3 OpraHU3Ma
HEJNeTy4YMX KUCJIOT IpH 3a00JIeBaHUAX MOYEK (XPOHUYECKOM TIIOMepyJIoHe(puUTe), MPUBOIAIINX K
3aTPYAHEHUIO yNAJEeHUs KUCIBIX (pocdaTroB, OpraHUYecKUX KUCIOT. [1oUkM MOIDKHBI yIanusiTh B
cytku 40—60 MMonb HOHOB H+, HakarMBaromuxcs 3a c4eT 00pa3oBaHUs HEJIETy4YHUX KUCIOT [26].
BeigenmuTenbHBIN  allM03  MOXKET TaKKe BO3HUKHYTh TIPH  JITUTEILHOM  TPHUMECHECHUU
cynb(haHUIaMHUIHBIX MIPEMapaToB, TaK Kak MpU STOM HAOIIOAAeTCsS YCUICHHOE BhIBEIEHHUE C MOYOI
MOHOB HATPHSI.

L'acmposumepanvras ¢opma  6vloenumenvHo20  ayudo3a MOJKET Pa3BUThCA TMpH
3HAYUTEIHHOM BBIBEJICHHH OCHOBaHUH (IIesT0Uei) yepes JKeIyT09HO-KUIIIEYHBIH TPAKT, HaIPHUMeED,
IIPU IOHOCAX, YIIOPHOM PBOTE, JJIUTEIEHOM YCUIEHHOM CIIIOHOOTAETICHUH.

DK302enHblll ayuoo3 HACTYIAET MPH MAaCCOBOM TOCTYIUICHHH KHCIOTOOOPa3yomeH MUIN 1
KHCITBIX JKUJKOCTEH U HEXBATKE OCHOBAHHM B MHUINEBHIX MPOAYKTAX, YTO CETOMHS MPOUCXOIUT BCE
Jare 1 Jarie.

[Ipy HOpManbHOM KHCIOTHO-IIEIOYHOM OallaHCe OKOJIO TOJOBHHBI HENETYYHX KHUCIOT
HEHTpam3yeTcss OCHOBAaHHMSIMH, TIOCTYTIAIOIIMMH C TIUIIEH, a OCTaJbHBIE KUCIOTH HEUTPATH3YIOTCS
Oy(depHBIMU CUCTEMAMH OpTraHU3Ma.

Bpaun B I'epmManuu Bce 4yamle moBTOpsitOT ciaoBa: «Sie sind nicht krank — Sie sind



ubersaueret», uro o3Hauyaer: «Bbl He 00JBHBI — Bbl OKHCJEHBI». OTO elie He 00JIE3Hb, HO
OMacHOE COCTOSIHUE HApYIICHUs! paBHOBECHUSI, JaJIbHEHIIIEe pa3BUTUE KOTOPOTO MPUBEIET B CKOPOM
BPEMEHHU K Pa3BUTHIO TSDKEIIBIX 00JIE3HEH WIIH YCYTYOJICHHIO YK€ UMEIOIIMXCS.

NMo4yemy MbI okucnsemca?

Teopust oxkucieHus OpraHM3Ma WJIM 5K30T€HHOrO alua03a U OObSICHEHHE NPUYUH U
OCJIO’)KHEHUIN MHOTHX 0OJI€3HEH MMEHHO C 3THX MO3ULMH MOIY4YWIN Ha 3anaje B MOCIEIHEE BpeMs
mupokoe pacnpoctpaHenue. CormacHo 3Toit Teopuu, Oonee 70 % HacedeHHs B Halle BpeMs
CTpajaeT OT HapyLIEHHs] KUCIOTHO-ILIEJIOYHOIrO OajlaHca, NPUYEM OT CIBUrA €ro B KHCIYIO
CTOPOHY.

BuHOBaTh B 3TOM B TEPBYIO OuYepelb MPOIAYKTHl MUTAHHS U CHOCOOBI MX TEepepadOTKH.
[Toutu 80 % mpoayKTOB, KOTOpPbIE Mbl yIOTPEOsieM, OTHOCATCA K KUCIOTooOpasyromum. 1 neno
HE B TOM, KaKHe OHU Ha BKyC. [IpOCTO mpHM WX pacHIeIUICHHH B OpraHu3Me oOpa3yercsi 0oJbIue
KHCJIOT, YeM Ieouei (OCHOBaHM).

K xucnoTooOpa3yronmm IpoayKTaM OTHOCATCS TOBSKbE, CBUHOE, 0apaHbe U KypUHOE MsICO,
Kojibaca, MpOAYKThl U3 Oenoil Myku, caxap, kKode, YepHBI 4ail, BCe alKOTOJbHbIC HAIUTKH,
MaCTePU30BAaHHBIC COKH, PbI0a W MOPENPOIYKTHI, TBOPOT, CHIP, OPEXU M CEMEYKH, 3JIaKd, XJeO,
OyJI0YKH U TOPTHI, MOPOXKEHOE, Sillla, TUMOHA]], KOKa-KoJa.

Crucok MOXKHO ObUTO OBI IPOJOKHUTH, HO OH M TaK BBIMJISIIUT JOCTATOYHO BHYIIMTEIHHO U
MeYaIbHO.

A 4TO 7K€ OTHOCHUTCS K IIEJI0Ye00pa3yIOIUM MPOIYKTaM IMATAHUS?

OpyKTHl (32 HMCKIIOUEHUEM KOHCEPBHUPOBAHHBIX), OBOIIM, 3€J€Hb, HATypaJlbHBIM HOTYpT,
MOJIOKO, COsl, MUHEpaJIbHAsI BOIa 0e3 ra3a, KapToQeib.

Hanumo sBHOe mpeoliaaHue KUCIOTHBIX MHPOAYKTOB. OJTO HABOJWUT HA MBICIB, 4YTO
MO/JIEP’KUBATh KUCIIOTHO-IIIEJIOYHONW OanaHCc B PaBHOBECHUHU TOJIBKO 3@ CUET MUTAHUSA JUIsI MHOTHX
HEBO3MOXXHO — CIMIIKOM OT MHOTOr0 TMPUXOIUTCS OTKazaTbes. [[ns OonblIMHCTBA Jroaed
MPAKTUYECKHM HEBO3MOXKHO €CTh B JIeHb 3 KWJIOrpaMMa OBOIIEH U (PYKTOB M HUCKIIOYUTH
KHCIIOTOOOpa3yronme MPOAyKThI: MsCO, CbIp, Kojbacy, caxap, kodpe — HE TOJIbKO palUOH
CTaHOBUTCS OeiHee, HO U KU3Hb cKy4yHee. Kpome Toro, kuciorooOpa3yromue NpoyKThl sIBISIFOTCS
B2)XHBIM MCTOYHUKOM OEIIKOB, aMUHOKHUCIIOT ¥ BUTAMHHOB, U PE3KO COKPATHTh MX YMOTpeOseHne
WM COBCEM YOpaTh UX U3 pallMOHA — 3HAUUT HAHECTH OPraHU3My HETONPABUMBIN BPE.

A 49TO ¢ HAMUTKaMU, KOTOpble Mbl beM? Kakue HamuTku mpeobiaafaroT B HAIIEM PalUOHE:
KHCJIbIE WM IIEeTOYHbIE?

pH HexkoTOpBIX IPOAYKTOB

Mpoayer MokazaTean pH
Hai sened s 6,3
Yail uepnntit « Barl Greye i, 1
MusepaneHan soga « bosaxsas Oes 2,28

rasa

Kofe « Hecrabe Knaccus » pacteopu- | 2,9

MBI
CoK TOMATHBIH 4.7
[Iuso « basapuss 4.3

Cor aneabcHHOBRIHA ¢ BRICOKHM cofgep- | 4,0
sAHMeM suTamuaa C

Kpacuoe saunao (Menasus) 3,81

Koka-rona 3,46

Y HROVCHAH 2-IPONEHTHAH KHCJIOTA 2,64




Ha puc. 14, 15 noka3ansl IpoAyKTbI C CaMOM BBICOKOM KMCIOTHOCTBIO.

Puc. 14. pH 5-pouentHoro ykcyca: 2,64

Puc. 15. pH xoka-kousl: 3,36

O6paTI/ITe BHUMAHHEC, YTO BCC HU3MCEPCHHBIC XUAKOCTH, YHOTpe6J'I$IeMBIe HaMH CXKCIHCBHO,
uMmeroT kuciablii pH. Kakue xe ycunus Hago mpuiarate KaxAblid IeHb HallleMy OpraHu3My, YTOOBI
MO//IEPKUBATH KUCIOTHO-1IE0YHOM OanaHc B HopMme! U rioe emy OpaTh HEOCTAIONINE MIETOYHBIC
pe3epBbl?

[Tpobnema u3MeHeHusl parioHa BCe OCTPEE CTOUT TMEPe] JIFOAbMH, MBITAIOMIUMCS B YCIOBUSIX
COBPEMEHHOI0 MHpa BecTH Oojiee WIM MeHee 370pOoBblii 00pa3 ku3HU. [lomyssipHOCTH
MIPOMBIIIJIEHHO 00pabOTaHHBIX MPOAYKTOB, KOTOPbIE BHITECHUIN «HATypalIbHYIO» IUIILY, BBICOKas
KaJOPUMHOCTh paliOHa, COAEp)KaHHE B MPOAYKTaX OrPOMHOIO KOJMYECTBA «3aBJIEKAIOK»-
KOHCEPBAHTOB, KpacUTEJleHW, apoMaTh3aTOpPOB NPHUBEJIO K TOMY, YTO NHINA CETrOoJHs CTajla He
HMCTOYHUKOM HEOOXOJMMBIX YEIIOBEKY MHUHEPAJIOB, BUTAMHUHOB, AHTHOKCHJIAHTOB, a IMyCKOBBIM
MEXaHU3MOM MHOTHX 3a00JI€BaHU.

Kpome mpoaykToB nmuTaHus OOJBIIOE 3HAYECHUE AJIs 3aKUCIIEHUS HAIIeTO0 OpraHu3Ma UMEIOT
(bakTOpBl COBpPEMEHHOHN KHM3HM, TMOYTH WJIM Majo BCTPEYABIIHECS paHee: XPOHWYECKHH CTpecc,
MpHEeM METUKaMEHTOB, HEJJOCTATOK JIBUTATEIbHON aKTUBHOCTH, 3arPS3HEHHUE OKPYKAIOIICH Cpeibl.

Ecnu ponb mepBbIX Tpex (akToOpoB, Kak MpaBUIIO, HE OTPHUIAETCS, TO KOTJa TOBOPAT 00



OTIACHOCTH 3arpsi3HEHUS OKPYXKAIOIIEH Cpeibl U €€ HETaTUBHOM BJIUSHUU HA 3JJ0POBbE, MBI OOBIYHO
orMmaxuBaeMmcsi. CBs3b MEXKIY MPOU3BOJICTBOM IIEMEHTAa M COOCTBEHHBIM 3JJ0POBHEM KAXKETCS HE
Tako y»X oueBuaHOW. Ha camom pene 3ta cBsi3p — mpsiMas. M nemo He TOJIBKO B 3arps3HEHUU
BO3/lyXa M TOBBIIICHUU KOHIEHTpAIlMM B HEM TOKCHUYHBIX BemlecTB. OTxonbl TpaHncmnopta, TOLI,
C)KUTaHHWE yrisl U HeTU W TMPOU3BOACTBO IIEMEHTA BEAYT K OOpa30BaHUIO KUCIOTHBIX JTOXKICH —
HOBOMY SIBJICHHIO COBPEMEHHOCTH, YIPOXKAIOIIEMY 3J0pPOBBI0 4yenoBeka. Jloxab cuuTaercs
KHUCJIOTHBIM, eciii ero pH Mmensie 5.

B coBpemeHHOM Mupe U30BITOYHAS KHCIOTHOCTh JOXKIS OOYCJIOBIIEHA B OCHOBHOM
MIPUCYTCTBUEM JIBYX BEILIECTB.

1. OkcumoB ceprl. DT COeMMHEHHS] 00Pa3ylOTCsl B pe3yNibTaTe COKUTAHHUSA YTIIS U
He(TH, cofepKamux HeOOoIbIIne KommdecTBa ceprl. Ilpu aTom B atMocdepy momagaer
cepa B COCITUHEHUH C KHCIOPOIOM. PacTBOpSSCh B JOXKIEBBIX KAIJISX, OKCHABI CEpPBI
00pa3yIoT CEpHYIO KUCIIOTY.

2. OxcugoB a3ora. OCHOBHAs 4YacTh OKCHJIOB a30Ta OOpa3yeTcsl NpU COKUTAHUHU
OeH3MHa B JIBUTATENSX BHYTPEHHETO CropaHus (HampuMep, B aBTOMOOMIISIX) WM TPH
cokuranu yrist. [Ipn pacTBOpeHWH STHX BEIIECTB B AOXKICBBIX KaILUIAX 00pasyeTcs
a3oTHas KucioTa [28].

He ouens-To npusaTHO, Korja ¢ HeOa Ha TeOs KamaeT cepHas M a30THas KuciaoThl. KapTunsl,
KOTOpbIE JIeT TPUALATh Ha3aJ NPUXOAUIM B TOJOBY TOJBKO (haHTacTaM — JOXKb, pa3belarolinii
OJIeXKy M KOXKY, KOrja KaKIblid, CIydyallHO OKa3aBIUMICS IO HUM, B IaHUKE Opocaercs B
YKPBITHE, — MOTYT YK€ 3aBTpa CTaTh PEAJIbHOCTHIO.

KucnotHble 10511 TyOSIT paCTUTEIbHOCTD, OKUCIISIIOT BOJAOEMBI U IIOYBY.

BnpoueM, NouYBy 3aKHUCISAIOT HE TOJIBKO KUCJIOTHBIE JOXAW, HO U MHOIOYMCIIEHHBIE OTXOJbI
MPEANPUATHII, B TOM UHCIIE XMMUUECKUX, BBIOPAChIBAEMbIE B PEKHU U 3aTEM OCE/AIOIIUE B 3eMIIE.

OnacHOCTh KHCIIBIX IIOYB B TOM, YTO OCHOBHBIE 3JI€MEHTHI MUTaHUA (a30T, Gpocdop, Kanuii) B
HUX HEJIOCTYIHBl PacTeHMsIM. 3aTO JOCTYIHBbI MOHBI MapraHia, jKejie3a, aJIOMHUHHUS, TSKEIbIX
METAJUIOB U PaIMOHYKIMJIOB, IOTPEOIsieMble PACTEHUSIMUA B OOJIBIINX KOJIMYECTBAX. BOIBIIMHCTBO
pacTeHuil 4yBCTBYeT ceOs B KHCIION cpelie He 04eHb KOM(OPTHO: MOAABICH POCT KOPHEH, CHUKEH
UMMYHUTET K BPEIUTEINISAM U 00JIE3HSM, pacTeHUs! He 00eCIeYMBatOTCs B HEOOX0AUMOM KOJIMYECTBE
MUHEpajlaMH, IUTAaTeIbHBIMU BEIIECTBaMU, (PJIaBOHOMIaMU, BUTAMUHAMH.

To, 4TO HEIOMOJIYYArOT PACTEHHUS, HEOIOJIYYaOT TAK)KE )KUBOTHBIE U BIBOWHE — JIFOU.

IToaTOMy yTBepkKAeHHE, YTO COBPEMEHHAS NMUILA — 3TO HCTOYHHUK IYCTBIX KAJOPHiI», a
He BUTAMUHOB U MUHEPAJIOB, HMeeT, K COKAJIeHHI0, N0 c000ii MOUYBY, M IOYBY KHCJIOTHYIO.

K (¢akropam, BBI3BIBAIOIIMM OKHCJIEHHE OpPraHM3Ma, CTOMT eIle JJ00aBUTh CIIOCOOBI
nepepaboTKU NHINM, TIyOOKOe 3aMOpakKMBaHHE MsCa, XMMHYECKOE OINBbUICHHE U JIUTEIbHYIO
TPaHCHOPTUPOBKY OBOILIEH U (PPYKTOB.

To, 4yTo HamM NpeaKu CheJanu CBEXHUM, yOUB U MOKapuB Ha KOCTPE WJIM COPBaB C JEpeBa,
10 KaY€CTBY BUTAMUHOB, MUHEPAJIOB, aKTUBHBIX BEIIECTB, KOHEYHO, HE UAECT HU B KAKOE CPAaBHEHUE
C TeM, YTO MOJY4YaeM MbI — ChEB KYCOK MscCa TOH € BETUYMHBI UJIU TO XK€ KOJIMYECTBO 50JIOK,
HEJEISIMU U MECSALIaMHU ITyTEUIECTBYOIIUX, HallpuMep, u3 I oyutanauu.

HeyauBnurensHO, 4TO B COBPEMEHHOM MHPE YEJIOBEK, UMES TOCTaTOYHOE KOJIMYECTBO €7bl, a
3a4acTylo U nepeesas, cTpajiaeT oT 00Je3HeH, CBA3aHHbIX ¢ HEXBATKOW MUHEPAJIOB U BUTAMHHOB.

B Amepuke — cTpaHe, OTHIO/Ib HE CTPaJAoIIel OT HEAOCTaTKa MPOAYKTOB, — Bpauu IIIkosl
3apaBooxpaHeHus ['apBapaa B bocToHe, U3y4uB COCTOSTHUE 370POBBS IBYX ThICSIY AMEPUKAHCKUX U
KaHAJCKUX TOJPOCTKOB, CJIENadl BBIBOABI, UYTO MNPUOJU3ZUTEIBHO OJIHA TPETh M3 HHUX HUMela
HEXBaTKy MHUTATENIbHBIX BELECTB, BUTAMHUHOB A M E, OGeTa-kapoTHHA U )KUPHBIX KHCIOT OMera-3.
HepnocraTok 3THX BemlecTB MpUBEN, B YaCTHOCTH, K Ooyiee HU3KOW (PYHKIIMOHAIBHOCTH JIETKHUX.
HexBarka BuTamuHa E yBenuuunia puck acTMbl, a oMe-TH-3 — XpoHHYeckoro Oponxura [29].

Spxkum npuMepoM O0JIe3HM, BBI3BAHHON HEXBATKOW MUHEPAJIOB, SIBISIETCS OCTEONOPO3 —
00JIe3Hb, CUMTAIOLIASICS Ceiuac OJHOW M3 TJIaBHBIX NMPUYMH MHBAIMIHOCTH U CMEPTHOCTU Kak B
Poccum, Tak u Bo BceM MHupe.



VYBenuuenue ciydaeB 3a00eBaHus 00JIE3HBIO AJbIIreiiMepa OOBSICHSIOT, C OJHOW CTOPOHHI,
BBIPOCIIEH MPOAOIKUTEIHLHOCTHIO JKU3HU, C IPYTON — HEJAOCTATOYHBIM MOCTYIIJIEHUEM B OPraHu3M
ButamuHa B3. Takoli BbIBOJ clenain aMepuKaHCKHE Y4YeHbIe, paOoTaroIIe Haa 3TOH IpoOiIeMoit
10JI pyKOBOJACTBOM JoKTOpa Maptel Kimsp Moppuc u3 yukarckoro MEJUUMUHCKOro ueHrpa «Parmi-
[IpecouThepheH-CeHT-JIBIOKCY», KOTOphIE B TEUYCHHME HECKOJIBKHMX JIET HAOII0Jand 3a OOJIBbIION
IPYIION MOXUIIBIX JIOJEH M aHAIU3UPOBAIM KOJUYECTBO BUTAMHUHA, KOTOPOE TE IMOJIYYalOT C
numeid. Jlaxke HeOOoJIbIION AePUITUT ITOrO BUTAMUHA PE3KO MOBBIIIAT PUCK 00JIe3HU AJbITrelMepa.

OxucneHne opraHm3Ma JO0JTO€ BpeMsi MPOTEKAECT MPAKTHUECKH OECCHMIITOMHO, HO €CTh
HEKOTOPBIC 3HAKH, CHTHAJIbl TPEBOTH, KOTOPHIMH OPTraHW3M IIBITACTCS MPHUBJICYhL BHUMAHHE K
pactymiemy aucOanancy.

K oTHOCHTETHbHO paHHMM MPOSBICHUSM OKHCIICHHS OTHOCHUTCS CHIDKCHHE 3(P(EKTHBHOCTH
MIPOBOAMMON TEPANUU MPHU XPOHUIECKHX 3a00JIeBaHUSAX (IIOBBIIICHNUE TOJEPAHTHOCTH K CEPACUHBIM
IJIMKO3W/IaM, aHTHAPUTMHUYECKUM CPEICTBaM, HEKOTOPBIM AUYPETUKAM M IPYTHUM IpernapaTam).

K yemy npuBoauT aumagos u Kak ¢ HUM 60poTbCS

3a0os1eBaHNsl KPOBH

AIII/ILIOS MeHsieT OMOXMMHUYECKHE CBOMCTBa KpOBH, IMPUBOJUT K H3MCHCHHIO CKOPOCTH
KPOBOTOKA, arperanuu (CKJICHBaHUIO) SPUTPOLIUTOB.

[loBplieHHast Harpy3ka Ha TeMOIJIOOMHOBBIM Oy(dep KpOBH BBI3BIBACT H3MEHEHUS
PEOTIONIUTIIIOTUYECKUX CBOWCTB M XapaKTEPUCTUK KPOBH, 3aMEIJICHHE KPOBOTOKA, MOBBILIICHUE
arperauuu (CKJIEUBAaHUS) SPUTPOLUTOB, OcjadiieHne CHAOXKEHHs TKaHeM KHCIOpoAOM. ITO
NPUBOJUT K TOMY, YTO OPTaHH3M HE MOJIY4aeT B JIOCTATOYHOM KOJIMYECTBE MTUTATEILHBIX BEIICCTB,
BUTAaMHWHOB, KHUCJIOpOJd, M3 KJICTOK HC BBIBOAATCA MIJIAKH. Ha puc. 16 scuo BUIHBI U3MCHCHUA
KPOBH, BEI3BAHHBIEC OKMCIICHUEM OpTraHU3Ma.

Puc. 16. CneBa — xapTuHa KpoBHU 370poBOro yejoneka. CrpaBa — U3MEHEHHsS] KPOBU MpHU
okHciaeHun opranunsma. ®a3oBo-koHTpacTHass Mukpockonus (Dunkelfeldmikroskopie). Mcrounuk:
www.drada-fischer.de/dunkel.html

Hacrosuryro cencanmro npoussenu B I'epmanuy HeaBHUE uccieoBanus nokropa Mpnaxepa,
MOCBSIIIEHHBIE BIUSHUIO KUBOW BOJbI Ha CBOMCTBAa KPOBH U JICUCHUIO KHUBOW BOJIOM COCTOSIHUH,
0OyCIIOBJIICHHBIX WJIM OTATOLIEHHBIX OKHUCIEHHEeM. [l 3KCIepUMEHTOB HCIOJIb30Bajach TEXHHUKA
«YEpHOTO TMOJs», WU (Ha30BO-KOHTPACTHON Mukpockonuu. OO0 3(hdeKTHBHOCTH NpPUMEHEHUs
YKUBOM BOJIBI BBl MOXKETE CYJUTH IO MPUBEICHHBIM HIXKE doTorpadusm (puc. 17-19).

JlBe mocnennue ¢otorpaguu 0coOEHHO HAIIIAIHO IOKA3bIBAIOT, YTO NPUMEHEHUE >KUBOU
BOJABl MPEAOTBpAlllaeT CrylIeHHe KPOBH, KOTOPOE MOXKET CIHOCOOCTBOBATH BO3HUKHOBEHUIO
WHCYJIBTOB U UH(APKTOB.
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Puc.17. Ha neBoii ¢ororpaduu Bl BUAWTE KPOBH OOJBHOTO C MHOTOYHCICHHBIMU
KpHUCTaJlIaMH MOYEeBOM KHCIOTHL. Ha mpaBoii ¢ororpaduu — KpoBb TOTO e OOIBHOTO Yepe3 3 mHs
MprieMa >KUBON BOJBI: KPUCTAJUTBI MOUYEBOUM KUCIIOTHI Mcye3u. VICTOUHUK: MCClieoBaHus (apXuB)
nokropa Upmnaxepa (Dr. Irlacher)

Puc. 18. Ha neBoii ¢ororpaduu BUIHBI MATOJOTUUECKUE MU3MEHEHUS 3PUTPOLUTOB y 49-
JeTHero 0oJpHOTO nuabeToM 2-ro THMa (MOHETHOE CKIIEMBAHKE), HA MpaBoi (oTorpaduu — KpoBb
TOro e 0oJbHOro 4epe3 14 MUHYT mocie mpueMa KaToJIMTa: SpPUTPOLUTHI CBOOOJHO IBUXKYTCS B
KpoBsiHOM pycie. Mcrounuk: uccnenoBanus (apxuB) mokropa Mpnaxepa (Dr. Irlacher)

Puc.19. JleBas ¢dororpadusi neMOHCTpUPYET CKJIEMBAHHE TPOMOOIUTOB Yy OOJIBHOTO,
MPUHUMAIOIIEr0 aHTUTPOMOOLUTApHBIH Oiokatop ASS, HOpManu3yIOIMH MOKa3aTelad KPOBU IO
pe3yibpTaTaM JIaDOpaTOPHBIX aHaIM30B. KapTWHa <« KHBOW YEpPHON MHKpPOCKOIHUM» MOKa3bIBaET,
0JTHaKo, Ha (hoTorpaduu ciaeBa BIPAKEHHYIO arperanno TPOMOOIIUTOB, KOTOpasl UcUe3aeT yepes 2
HeJeNu NMUThs KUBOM BOAbl (poTorpadus cmpasa). Mcrounuk: uccienoBaHus (apXuB) JOKTOpa
Wpnaxepa (Dr. Irlacher)

Hamr omeIT mpuMeHEHNs )KUBOW BOJIBI TTOKA3bIBAET Takke I(P(PEKTUBHOCTH €€ MPUMECHEHUS Y
O6onbHBIX ¢ (QeHomeHoM PeiiHO M mepemexaromieil XpoMoTol (6onu mpu XoabOe), YTO TOXKe
COBEpIIEHHO OYEBUIHO CBA3AHO C YIY4IIEHHEM KPOBOOOPAIICHHUS.

M30bITOK KHCJIOT — 3TO HEIOCTATOK MHUHEPAJIOB

Jlnst perynupoBaHusl KHCIOTHO-IIEIOYHOTO OajaHca CYyIIECTBYIOT OyghepHvie cucmemvl (OT
aHry. buff — cMmsT4aTh TONYKH), KOTOPHIE CBA3BIBAIOT M30BITOK MOHOB BOJIOPO/A M KOHTPOJIUPYIOT



UX JalbHEHIINe nepemMelieHus B oprauuzmMe. OHU MpeCTaBiIsoT co00i XMMHUECKUE COeAMHEHNUS,
o0afaromue amgpomepHuiMu c8olicmeamu, TO €CTb COSAUHEHHs, KOTOphIe B KHCIION cpelie BEayT
ce0s KaKk OCHOBaHUS, @ B OCHOBHOM — Kak KucioTel. He Oyap OydepHbIX cucteM, KUCIbIe TPOAYKThI
oOMeHa, o0pasyrolecs Mpu Pa3ioKEeHHH KUCIOTOOOPa3yOIUX MPOIYKTOB, IPU MOCTYIUICHHH UX
B KPOBb NMPUBOAMUIH OBl K cABUTY pH B KHCITYI0 CTOPOHY UM K MTHOBEHHOU cMepTH. Tak, Harpumep,
IIPY MHTEHCHBHOM MBIILIEYHON JESATENILHOCTH B KPOBb 4eJoBeKa MoxkeT noctymnars 10 80-100r
MOJIOYHON KHCIIOTHI B T€UEHHE HECKOJbKMX MHUHYT. ECIU 3TO KOJIWYECTBO MOJOYHOW KHCIIOTHI
npubaBUTh K 6 J JTUCTHIUIMPOBAHHOW BOJBI (00BEM IMPKYIUPYIOMIEH KPOBU Yy YeJIOBEKa BECOM
70 kr), To KoHIEHTparus noHoB H+ Bo3pacrer B 40 000 pa3. binarogaps OydepHbIM cucteMam
peaxiuus KpOBH IIPHU 3TUX YCIOBUAX IPAKTUUECKU HE MeHsieTcd [24].

[Ipy wU30BITOYHOM TMOCTYIUIGHUM WM OOpa30BaHMM KHUCJIOT OpPraHU3M HCIBITHIBAET
MOCTOSIHHYIO TIOTPEOHOCTh B LIETOYHBIX pe3epBax. BakHEHIIMMH W3 HUX SBISIOTCS MHHEPAJIBI:
HaTpuM, KaJIWW, KajabUuui, MarHe3us. Eciau B opraHusM ¢ NUIIEH IOCTYyHaeT HEJOCTATOYHO
1iesoueo0pa3yonmx IMpoaAyKTOB (a MX KakK pa3 IOCTyHaeT HEAOCTaTO4HO!), TO OpraHu3M
oOpartaeTcsi K BHyTPEHHUM pe3epBaM U COBEpIIaeT 0OMEH MOHOB MUHEpajnoB Ha noHbl H+. Ilpu
3TOM pa3BUBAIOTCS TEPBBIE CPABHUTEIBHO «O0€300MAHBIC» MPHU3HAKH XPOHUYECKOTO OKHCICHHUS
opranu3ma. Tak, mpu OTOMpAHUM MHUHEPAJIOB Y BOJOCSHOTO TOKPOBAa TOJOBBI HAuWHAETCS
BBIIIQJICHUE BOJIOC, IPHU JEMUHEpaln3alud 3yO0OB — HApoOJOHTO3, NPU «OJALKMBAHMM» HOHOB
KaJbIUsl U3 KOCTEH pa3BUBAETCS OCTEOIOPO3.

B cpennem y uenoBeka B aeHb Bbimanaer 40-100 Bomoc. IlpuyuHbl BBIAAEHHS BOJIOC
pa3IMYHbI, OHAKO BO BCEX CIyYasx (3a UCKIIOYEHHEM FOPMOHAIBHBIX U HACTEACTBEHHBIX) 0COOYIO
pOJIb UrpaeT HEXBAaTKa MUHEPAJIOB U BUTAMMHOB. B HOpMallbHOM COCTOSIHUU BOJIOCSIHOM ITOKPOB
rojoBbl OOraT OCHOBaHMSIMH — MuUHepanamu. [Ipu 3akucieHuu opraHu3Ma M OJIaKUBAHUU
MUHEPAJIOB Yy BOJIOC HaOutonaeTcss ux BhlmajgeHue. [loaToMy BblazieHHE BOJIOC — YAacTO IMEPBBIM
CUTHAJI OpraHu3Ma O HapyIIEHUH KUCIOTHO-IIENIOUHOTo OanaHca.

W3 Hamiero onbITa: NPU BHIMAJIEHUH BOJIOC IOMOTaeT CAeAYIOIIN KOMIJIEKC.
[Iutbe xuBOM BOABI MO 1 CTakaHy €XEIHEBHO U ONOJACKHUBAHHE T'OJIOBBI JKMBOU BOAOU
Mocjie MbIThA. YTOOBI TPUTOTOBUTH KAaTOJNIUT JUI THThS, B ammapar 3aJMBalOT
BOJONPOBOJHYIO BOY U aKTUBUPYIOT B TeueHue 10 munyt. IIsrot mo 150-200 M 3 pasa
B JIeHb. )1 omorackuBaHus BOJIOC B allapat 3aIMBAIOT TOPSIYIO BOLY, B aHOJHYIO 30HY
anmapata (BHYTPEHHSSI €MKOCTb) A00aBsitoT 1/3 yaliHOM JIOKKH COJIM, aKTUBUPYIOT 13
MUHYT. KaTomuT MCTIONB3YIOT Ui OTOJACKUBAHUS TOJIOBHI TIOCIE MBIThSI U BTHUPAHUS B
BOJIOCHCTYIO YacTh ToJioBHIL. [locie mprMeHeHus: KaTtoinuTa He PEKOMEHIYeTCS CYIIHUThH
BOJIOCHI (DEHOM.

OxucieHune opranusmMa — oJHa U3 NMPUYHUH 0CTEOIMOpo3a

OcTeonopo3 Ha3bIBAIOT «XPYIKOU snuaemMucii». [Ipu 3Tom 3a00sieBaHUU KOCTH TEPSAIOT CBOIO
MIPOYHOCTh, CHMXKAETCSI X KOCTHAs Macca, OHM MCTOHYAIOTCS, CTAHOBATCS XPYNKUMU U JIOMKHMH.
A BeIOp KOCTh — 3TO CAaMbIil NPOYHBIA 3JIEMEHT B OpraHusme. Tak, Hampumep, U3BECTHO, YTO
3/10poBasi OepeHHass KOCTh BBIAEPKUBAET HArpy3Ky 1o 1,5 Tonn! CerogHsi ocTeonopo3 — ofHa U3
TJIABHBIX MPUYUH WHBAJIMIHOCTH U CMEPTHOCTH Kak B Poccum, Tak U Bo BceM mupe. [1o gaHHBIM
BcemupHoii opraHu3anuy 3ApaBOOXpaHEHUs, cper HeMH(EKIIMOHHBIX 3a00JIeBaHU OCTEONOpO3
3aHMMAEeT YETBEPTOE MECTO Mocje Ooye3Hel CepAedHO-COCYIUCTON CHCTEMBI, OHKOJIOTHYECKOM
MATOJIOTUH M CaxapHOTO aAuadeTa.

['maBHBIMEH TIpUYMHAMH PA3BUTHUSI OCTEOTOPO3a CUYUTAIOTCS MOTEPS OPTaHUYECKONW OCHOBBI H
MUHEPAJIOB KalblUs, MarHus u ¢ocdopa Mpu HU3KOW AKTUBHOCTH KIIETOK, BBHIPAOATHIBAIOIIMX
KOCTHYIO TKaHb. K (akTopaM pHiCka OTHOCATCS MEHOIay3a, CHIKEHHE IMOTPEOJICHUS KaJbIIHS,
HapyIIEHUs] BCACHIBAEMOCTHU KaJIbLIUSI B KEITYJOUYHO-KHUILIEYHOM Tpakre. Pa3BuTHIO OcTeomnoposa
MPOTHBOJICUCTBYET BUTAaMUH D, KOTOPHIA BHIpAOATHIBAETCS B KOXK€ TOJI BIMSHHUEM COJIHEYHOTO
obxyuenus. Kazanock Obl, Bce JOBOJIBHO MPOCTO: HA/IO BOCTIOIHHUTH HEIOCTATOK ATHX MUHEPATIOB U



BuTamMHuHa D, Gosbiue ObiBaTh Ha cosHIEe. OAHAKO BBUIEYUTh OCTEONOPO3 OYEHD TPYIHO.

Teopuss XpOHMYECKOTO OKHUCIEHHS OpraHu3Ma JIOTHYeCKH W JIOBOJIBHO YOEIUTEIbHO
OOBSICHAET 3TO CIEIYIOIUM 00pa30M: OKUCIIEHHE OpraH1u3Ma IPUBOAUT K TOMY, YTO MUHEpAJIbI HE
JOCTAIOTCSl KOCTSIM, @ PacXoAyloTcs Ha 0ojiee HEOTIOKHBIC IEM — HEHUTpaTu3alldi0 KUCIOT U
nornoyiHeHne Oy(epHbIX CUCTEM OpraHM3Ma, MO3TOMY JaKe€ MACCUPOBAHHOE BBEJIEHHME MUHEPAJIOB
MaJIo BIIMSIET Ha TeueHue Oone3Hu. Kpome Toro, mpu cABHre KUCIOTHO-IIETIOYHOTO PABHOBECHS B
KHCIIYIO0 CTOPOHY M3bIMaHUE MUHEPAJIOB U3 KOcTel OyeT NpoJoKaThCs.

SnoHckui Bpad, y4YeHBIM, AOKTOp MeauuuHbl Mmmranu pokasan, 4T0 HOpMalIA3alus
KHUCJIOTHO-ILIEI0OYHOro OajlaHca M OJHOBPEMEHHBIN NpUEM MUHEpPalIoB HPUBOAAT IPU JICUYCHUU
OOJIBHBIX OCTEOIIOPO30M K rOpa3io JIydlIeMy pPe3yJIbTary.

MeToauka NnpuMeHEeHHsI KATOJIUTA NMPH JIeYeHUH 0CTeonopo3a.

Co cBoeli CTOPOHBI MBI TaKKe HAOJIONANM YBEIMYEHHE KOCTHOW Macchl U
YMEHBIICHNE XPYNKOCTH KOCTE€H TIIpH OJHOBPEMEHHOM IIpHEME J>KMBOH BOIBI H
MOHM3MPOBAHHBIX MHHeEpanoB. [Ipm ocTeormopo3e pEeKOMEHIyeTCs THTh KAaTOJMT,
MPUTOTOBJICHHBIE Ha OCHOBE BOJOMPOBOAHOW BoAbl c nobammeHueM 10 ma 10-
MPOLEHTHOTO PAaCTBOPA XJIOPHCTOTO KaJbIIMS B aHOAHYIO 30HY. AKTHBHPOBATH 7 MUHYT.
[Tute Bomy KaTOJHOM 30HBI HAJO0 MHUHHUMYM B T€4EeHHE Mecsla (IpH HEOOXOIUMOCTH U
noJblue), mocie eapl mo 200 M 3 pasa B JCHS.

Poab okuciaenus IPpH BOBHUKHOBCHUHA 00J1€eBOr0 CHUHApPOMA

HepBHble OKOHUYaHUS, KOTOPHIC HAXOIATCS BHE KIETOK, OYEHb UyBCTBUTEIbHBI K U3MEHEHUIO
pH. IIpu MexaHWYeCKUX WM TEPMUYECKUX MOBPEXKICHUSAX TKaHEH CTEHKU KJIETOK pa3pylIaloTcs U
WX COJIEP)KMMOE ITOTaIaeT Ha HEPBHBIC OKOHYAHHS. B pe3ysbTaTe 3TOro 4eI0BEK YyBCTBYET OOJb.
CkannuHaBckuii uccnefosarens Onad Jlunpman mpoaenan Takod SKCIEPUMEHT: C MOMOUIBIO
CHEIUATIFHOTO OE3bITOJIPHOTO MHBEKTOpPA YEJIOBEKY BIPHICKHBAIM CKBO3b KOXY OUY€Hb TOHKYIO
CTpYHKy pacTBOpa, KOTOpas HE MOBpexkaaia KIETKH, HO JEWCTBOBaja Ha HEPBHBIC OKOHYAHUS.
brio mokazano, uTo 060Jb BBI3BIBAIOT KaTHOHBI BOJIOPOJA, MpUueM ¢ yMeHblieHueMm pH pactBopa
6016 ycunubaercs [30].

Kak y3HaTb, OKUCIIeHbl NN Bbl?

YSHaTI), HC CTpadacT JIK Ball OPraHu3M OT OKUCJICHUA, MOXHO CICAYIOIIHUM O6p330M.

1. [Ipoananu3upoBaB  CaMOYyBCTBHE M  ONpENENWB, HET JU Yy  Bac
BBILLIETIEPEUUCIICHHBIX CHMIITOMOB MJIH OOJIe3HEH.

2. CnaB aHaJIu3 MOYH.

3. U3mepus camocrosTensHo pH citoHb! unn (1) MOYH.

Kaxk onpenenurs pH?
Jns onpenenenus 3HaueHust pH B OCHOBHOM HCIIOJIB3YIOT J1Ba CIOCO0A.

1. BogoponHslii TOKa3aTedh MOXKHO OIPENEINTh C IOMOIIBI0 HHAMKATOPOB,
KOTOpBIE MEHSAIOT CBOM IBET B 3aBUCHUMOCTH OT KHCIOTHOCTH cpeabl. llpm sTom
HamOosee W3BECTHBI JIaKMycoBble TecTbl. OHHM W3MEHSAIOT CBOM I[BET, KOTOPBIH
CPaBHHMBAIOT C LBETOM pH-mIKambl, T/ie KaXAblil IIBET COOTBETCTBYET ONPEACICHHOMY
3HaueHuto pH.

2. lns Gosnee TouHBIX M3MepeHUi pH ucmonb3yroT crenuaibHble npudopsl — pH-
METp WJIH MOHOMEp, KoTopble m3mepsaroT pH 6omnee Touno (mo 0,01 exuuuis). Crnocod
OTJIMYaeTcsl yI00CTBOM U BBICOKOM TOUHOCTBIO, TIO3BOJISIET U3MepsTh pH Henpo3pauHbIx



Y IIBETHBIX PACTBOPOB U TIOATOMY IITUPOKO UCIIOIB3YETCS.

Ecin noxazarenb pemokc-MOTEHLMada XapaKTepU3yeT OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
KauecTBa pacTBOpa (COKa, BOJbI, YEIIOBEKA) C ANEKTPOXUMHUUYECKON TOYKU 3pEHUsi, TO MOKa3aTellb
pH — ¢ Obuoxumuueckoi.

CymiecTByeT CBs3b MexAy penokc-noreHnuanoM u pH. Ona Bepaxkaercs B TOM, YTO NpH
n3MeHeHnH pH NMUTHEBOI BOJBI HAa €AMHHUILY TIOCPEACTBOM JI00ABKH IEIOYH UM KUCIOTHI PEJOKC-
MOTEHIIMAJ pacTBOpa U3MEHSETCS IpUMEpHO Ha 59 MB.

HU3mepenue pH mouu

W3mepenuss pH Mouum Hajgo mpoBOIUTH B TeueHue Hedenu. YToObl NMpPaBUIBLHO OLIEHUTH
IIOJIyYE€HHbIE PE3yJIbTaThl, Hal0 3HaTb, 4TOo pH MOYM 3aBUCUT OT MHUTAHUS, I[ICUXUYECKOIO
COCTOsIHMSI, BpeMeHH CyTOK. B Hopme pH mMoum konebnercs B mpeaenax 4,5-7,7.

Pasuuna pH Moum yTpoM M JHEM XapakTepHa Jjs 340poBOro opranusma. Bo BTopoii
MIOJIOBUHE HOYM JIOJKHO BBIACNATHCS OOJIbIIE KHCIOT, TO3TOMY YTPOM MO4Ya JoJKHa ObITh Ooliee
KHCJIOH, 4yeM BeuepoM. [Ipu HapymeHHusx KHCIOTHO-IIETOYHOro OanaHca KoieOaHus KUCIOTHOCTH
MOYHM CTaHOBSTCS Maj03aMETHbI WK BooOuIe ucyesaror. [Ipu 3ToM U yTpom, U AHEM BbIACISAETCA
KHCIIas MOYa, WU KUCJIas U HeHUTpaabHasl, HO 0e3 MeIIOYHOH (a3kbl.

VY kaxgoro denoBeka konebanusi pH Moun MHIUBUAYaIbHBI, HO BaXXHO, YTOOBI HAOIIOAANACH
pazHuna Mexxay pH HOUHOH, yTpeHHeN U JHeBHOM Mouu. M3mepars pH moun HyXKHO HE B Hauaje
MOYEHCIyCKaHUs, a B CEPEIMHE.

HN3mepenue pH ciaroHbI

B ornnuune ot 3Hauenuii pH Moun, KOTOpbIE 3aBUCAT OT MHOTMX HpU4UH, pH CitoHBI — 0JIMH
U3 CaMbIX HE TOJBEPKCHHBIX BIHMSHUIO (pakTopoB. pH CIIOHBI y 370pOBOTO YelOBEKa JICKUT B
npeaenax 6,0—7,9. 3Hauenus MeHbpine 6,0 roBopAT 00 OKHCICHHM opraHusma. Msmepenue pH
CJIIOHBI CJIEyET IPOBOAMUTH TaK: HaOepUTe OOJIbIIE CIIOHBI U MOJIOKUTE JJAKMYCOBYIO OyMaXKKy 0]
SI3bIK IPUMEPHO Ha | MUHYTY, 3aT€M CpaBHUTE LIBET MHIMUKATOPA C LIBETOBOM LIKAJIOH.

XunBas Boa KOPPEKTUPYET KUCIOTHO-LEeN0OYHON 6anaHc

KuBasi Bojma sBISIETCSI JOCTYIHBIM U MPOCTBIM METOJIOM TMOJACp)KaHUS OallaHCca MEXITy
KHCIOTOOOPa3yIIMMHA U IEJI0Ye00pa3yIMUMU MPOIYyKTaMH. SIBISACH MCKIIOUEHHUEM Cpelu
MHOTHX XKUJKOCTEH, skuBasi Boga umeet pH ot 7 10 12, B 3aBUCUMOCTH OT CTETICHU aKTHUBAIIHH.

MeTonnka NpUMeEHEHHS] KATOJMTA I KOPPEKUMU KHCJIOTHO-IIET0YHOIr0
paBHoBecusi. ExxenHeBHOE ynoTpeOiieHNe aKTUBUPOBAHHOH IEIOYHON (KUBOM) BOJIBI B
konuyectBe OT 200 10 500 M1, MPUTOTOBICHHON B anmnapare Ha OCHOBE BOJOIPOBOAHOU
BOIbI B TeueHHEe 10 MUHYT, MOXKET CIIY>KUTh MIPOTHBOBECOM IPe00JIaIaloNIiM B PallHOHE
KHCJIOTOOOPA3yIOIIMM TPOJYKTAaM M HAIMTKaM, a TaKKe IPEKPAaCHBIM CPEJICTBOM
AHTHOKCHUIAHTHOM 3aIlUTHI.

NMo4yemy u Korga xxuBas Boga CTaHOBUTCA NPOCTO BoAown?

KuBast Bojia sIBNIsI€TCS aKTUBHON HECTAOMIILHON CHCTEMOM, KOTOpas 4epe3 HEKOTOPOE BpeMst
TepsieT CBOM OMOXMMHMUYECKHE U (YACTUYHO) JieueOHbIe CBOMCTRA.

J11s )KUBOM BOJBI CYILIECTBYET MpsiMasi 3aBUCUMOCTb JIEYEOHBIX CBOMCTB OT 3HAYEHMI peToKC-
noreniana 1 pH. Ho ecnau mokasarens pH coxpansercst nonroe BpeMsi (Mecslbl), TO PeIOKC-
ITOTEHIMAJ )KUBOW BOJIbI BO3BPALIAETCS K HCXOJHOMY B TEUEHHUE 2 CYTOK IIPU YCIOBUU XPAHEHUS €€
B 3aKpBITOM COCyJ€ B TEMHOM MeCTe. JTO CTaBUT IMpOLECC YMOTpeONeHHs] >XKUBOW BOJBI B
3aBUCUMOCTB OT HAJIMYMS anmnapara.

Jlyummuii ciocod ynorpedaeHust ;KMBOM BOABI: CeJIAJ — BBINHJI.

[IpaBna, B ['epmaHuy HaM yaaoch MPOJUIUTH JeueOHOe JeCTBHE KUBOM BOJBI 1O MeCs1a, HO
JUISl 3TOTO HY KHA JIOIIOJIHUTEIIbHAS JOBOJIBHO JOPOTras anmaparypa.



[To-npyromy oOcToWT €10 ¢ MepTBOM Bojoil (aHomutoM). Ee Omoxumudeckue
XapaKTePUCTHKU M CBOWMCTBA (aHTHAJUIEPIMUECKHE, ITPOTUBOBOCIAIUTENIBHBIE, aHTUCENTHUECKUE)
COXPAHSIOTCSI JOIATOE BpeMsl (JI0 TOJIyTro/1a) MpH COOJI0ICHUH YCIIOBHH XpaHCHHUS.

MnaBa 7. XKkuBasa Boga neuuT guaodert

C 4ero Bce HAYAJIOCH

Cpenu MHOTHX 00J€3HEH, KOTOPbIE MOXHO JICUUTh XKUBOU BOJOM, AradeT 3aHMMaeT ocoboe
MECTO.

[lepBass mombITKAa NOPUMEHEHUs KaTolIMTa JUId JIeYeHHUs HOTOM OoJIe3HH OKaszajiach
3¢ (HeKTHBHON, OJHAKO TOTJa JEHCTBUE KATONHWTA elle He OBUIO MOJHOCTHIO OCMBICIEHO.
Ciyuunocs 310 B 1995 roay, korjga Mbl noiay4win paspemieane GapmaneBTH4ecKoro KOMUTETa Ha
BHYTPEHHEE M Hapy)KHO€ TNPUMEHEHHE aKTUBHPOBAHHBIX PACTBOPOB M s BBHICTYNHJA IO
TEJIEBUICHUIO C PACCKa30M O HallleM OIbITE HOBOT'O METO/1A JI€UEHUSI.

Bckope mocne Moero BBICTYIUIEHHS pa3/iajicsi 3BOHOK — 3BOHWJIA MHE OBIBIIAsi COKYPCHHIIA,
Jlena bpoiine, B To Bpemsa 3aBenyromias peanumanuend OonpHuibl Taml'POC (TamkeHTckoit
TUIPOSJICKTPOCTAHIIHH ):

— Jluna, y MeHs IeBOUYKa B OT/IeJIeHUHU — 14 7eT, roBeHWwIbHbIN auadet. [IpuBesnun u3 odnactu,
JISKUT YK€ MECAIl B TSDKEJIOM COCTOSIHUU, caxap 16—18, He MoxeM cOuTh. Y Hee THOIHas paHKa Ha
HOXKE — B 00JIACTH HE CMOTJIM MOCTaBUTh MOJKIIOUAYKY, CACIATA BEHENYHKIUIO. YKe TpU paza
YUCTUIIU U aHTUOMOTUKH BCe BpeMsi — He moMoraeT. J{aBaii monpoOyem TBOW aHOJUT.

A npuexaina. Tspkenas 1eBouYka, 3aTOPMOKEHA, TOJIBKO TII0TaTeNbHBIE Pe(IEKCH COXPAHEHBI,
rHOMHas paHa. Hauanu nenath mepeBsi3KM U MPOMBIBAHHS C aHOJIUTOM, U Yepe3 HEKOTOPOEe Bpems
(1-2 Henenu) paHkKa OUYMCTHIIACH OT THOS, HAyajoCh 3aXHUBJIEHUE. MeEHs 3TO HE OCOOEHHO
YAUBIAJO, TaK KaK K TOMY BPEMEHHM MBI YXK€ C YCIIEXOM IPOBENTU HCCIEAOBAHUS B 00JIaCTH
THOMHOW XUPYPrUH IO JICUCHUIO MaHAPHUIIMEB, MACTUTOB, JJIUTEIHHO HE 3aKMBAIOIIUX THOWHBIX
paH. A Bot Jlena Obuta OykBanbHO TopakeHa. [loToM MBI MpoBenu BpaueOHYIO MATUMHUHYTKY H
pEelIIi MOUTh JEBOUKY KaTtoiauToM. CooOpakeHUsI ObUIM TaKHe: Yy JCBOUKH TSDKENbIM alumo3 —
KaToJauT uMmeeT uienoyHoe pH u moxer momous. Hauanu nouts 1o yacaM — B peaHUMalMU C 3TUM
CTpOTO.

UYepes nBa nHs 3BOHUT JleHa:

— Ilpuesxait!

—Yro? I1noxo?

— Her, xopor1mo, HO cTpaHHO — HAJ0 TTOCOBETOBAThCs. S mMpuexana U Tiia3aM HE BEpIO: CUIIUT
Haia 0oJibHas B IOCTEJH U €CT Kallly, U TII0Ko3a KpoBH y Hee — 10!!!

Jlena MHE TOBOPHUT:

— DTO0 HE U3-3a TBOEU BOJBI.

— Jla, — oTBEYar0, — 3TO HE U3-3a2 MOEH BOJIHI.

— DTO IPOCTO TaK COBNAIO0, — TOBOPUT OHA.

— Jla, coBmaio, — oTBe4aro. — J[aBail OTMEHUM.

W MBI OTMEHSIEM KaTOJIMT, a Yepe3 IeHb caxap NOJHUMAaeTcsi CHoBa 110 16.

— 3Haemb 4To, — TOBOPUT MHE JIeHa, — 3T0, KOHEYHO, HE M3-3a BOJBI — HO ITyCTh TBET.

A g mocne 3TOro ciayyas Hadajla SHIOKPUHOJIOTMUECKHE MCCIIEOBAaHUSA IO MPUMEHEHUIO
KaTOJUTA JJIS JISYCHUS] MHCYJIMH3aBUCUMOTO U MHCYJIMHHE3aBUCUMOTO TradeTa.

HccnenoBanus 3TH 51 IPOBOJMIIA HA MPOTsDKEHUU Oornee 12 neT, HaunHana B Y30ekucraHe,
npoaospkana B Poccun, 3akanunBaiia B ['epmanun. B TedeHue 3TUX JIET S 1 MOU KOJIJIETH HAKOTHIIH
OO0JIBIIION OMBIT MPUMEHEHUS KaTOIUTA MIPU JICUCHUH JauadeTa.

Bot Bkpartiie pe3ynabTarhl IPUMEHEHHUS: KaTOIUT ¢ MHUKPODJIEMEHTAMHU TIOMOTAET YIYUIIUTh
cocTosiHME OONBHBIX MUabeToM Kak 1-ro, Tak u 2-ro tuma. llpuyem ymy4miaroTcss HE TOJIBKO



CaMO4YyBCTBHE U PabOTOCIOCOOHOCTb, HO TAK)K€ U PE3yJIbTaThl aHAJIU30B, MOKA3aTEIU KOTOPBIX
CITy’KaT 0ObEKTUBHON MH(POPMALUEH 0 TOM, KaK IIpOTeKaeT 3a00IeBaHue.

Bbl y3HaeTe 0 TOM, Ha Kakue IMOKa3aTeld KPOBHM BIMAET NPUMEHEHHE KATOJIUTA, KaKoe 3TO
MMEeT 3HAueHUE, KAKOB BO3MOXKHBIH MEXaHW3M JEHCTBHUsS JKUBOW BOJBL. S HE Oyay moapoOHO
OIMCBIBATh BAapMaHThl TE€YEHUs auabeTa M KJIACCUYECKHE METOJbl JieueHHUs. 3a rojsl paboThl C
nrabeTuKaMu 51 yoenminach, 4To 3TU OOJIbHBIE Yallle BCEro MPEKPacHO pa30oUparoTcsi B MEAUIIMHCKON
TEPMUHOJIOTHUM U CBOeH Ooisie3HH. OCTaHOBIIOCH JIUILb HA HEKOTOPHIX MOMEHTAX, Ha KOTOpbIE, IO
MOEMY MHEHHI0, 0OJIbHBIC 11a0eTOM JOJDKHBI 0OpaaTh 00JbIIe BHUMAHUA: OCIOXKHEHUS qradeTa,
MEXaHU3M MX BO3HUKHOBEHHUS M METOJbl HPEAyNpPEeXIEHUs, NOKa3aTelad KPOBU, BaXKHbIC IJIs
IMabeTUKOB, U WX 3HaueHHe. M, KOHEUHO, pacCKaXKy O METOJHMKE NMPUMEHEHHUS KUBOW BOABI IPU
JeyeHuu quabeTa u ee pe3ysbrarax.

OnabeT — 6one3Hb Heya0OHaA, XNONOTHAA U goporas

CoOcTBeHHO, YIOOHBIX, NPHATHBIX M JCHICBBIX Oose3Held He ObiBaeT. bomut, Mydaer,
OTHUMAET PAJOCTh KU3HU U JACHBI'H — BCE 3TO B MOJHONW MEpe OTHOCUTCS KO BceM OO0JIe3HsIM, a He
TOJBKO K juabery. /[luaGer B 3TOM OTHOIIEHUMH OTJIMYAETCd OT OCTaJbHBIX CBOEH
PacipoCTPaHEHHOCTBHIO U TAKEIIBIMH OCIOKHEHUSIMH.

K coxanenuto, yenoBedeckas MCUXOJIOTUS TAKOBA, YTO, ITOKA HET OCJIOKHEHWUH, Kbl 13
I1MabeTUKOB JyMAeT, YTO €ro-TO 4Yallla CUs MUHYET, a KOTJa OCJIOKHEHHUS MOSBIISIOTCS — 3a4acTylo
y’Ke MO3JHO U BBIMIPaTh 00phOY HEBO3MOXKHO. A B€lb BOBPEMS BBIIBIECHHBIE OCIIOKHEHHUSI MOKHO
JIEYNUTh U BbUIEUUBaTh. [l03TOMY 3HAaHME, KOT/Ia U YTO HYKHO IPOBEPSITh U HA Kakue MOKa3aTelu
KPOBM M MOYM HaJ0 oOpamaTh BHUMaHHE, O3HA4YaeT A OOJBHOro 1uabeToM — HE OCIENHYTb,
COXPAaHUTb HOTH, HE CECTh HAa HCKYCCTBEHHYIO MOUYKY!

Juabernyeckass peTHMHONATHs 3aHMMAaeT IlepBOe MeCTO CpeAd NPHYUH CJIeNnoTbl U
ciabosuaeHusi (Me:kQyHApOAHBIH KOHIpece M0 3MUAEeMHO0JI0TMN caxapHoro nuadera, JIoH10H,
1990 ron).

Yactora nmopaxkeHus rJia3 npu caxapHom auadere coctanisier 20-90 %. B teuenue 15 ner
6one3nn 10—-15 % GoabHBIX clenHyT. B cBA3M ¢ NpUMEHEHHEM MHCYJIMHA MPOTHO3 B OTHOLICHUU
KU3HU OCIIEMIINX MOXKUJIOTO Bo3pacTa cTtayn Oosiee OnaronpusTHHIM. B 1oHomeckoM Bo3pacte
nporuo3 Mexee oOmaronpusited: 20 % ocnenmux BCieACTBHUE 3a00JeBaHUS JUA0ETOM YMHPAIOT B
teuenne 2-3 mer [31]. Paspymienue cocymoB ria3 MOXHO OCTAaHOBUTh — HAalpUMeEp, CHEaB
na3epHyro koaryisiuuioo. Ho nuarHos3 BakHO mocTaBUTh BOBpeMs. IloaTomy GonbHBIM AnabeTom
HY’KHO 0053aT€JIbHO pa3 B roJl MPOXOJUTh OCMOTP y TJIa3HOTO Bpauya ¢ 00CJe0BaHUEM TJIa3HOTO
JHAa.

[JAuaber siBJasieTcs caMoOil 4YacTOil NPUYMHOH AaMIyTalMii, KOTOpPble BbI3LIBAKOTCS
00J1e3HAIMH, 4 HE TPABMaMH.

Hapymenne kpoBooOpallieHUsi HUKHMX KOHEYHOCTEH BO3HHMKAET M3-3a CY)KEHUS COCYOB,
MUTAIOIIUX MBILIIBI PYK U HOT, U BBI3BIBACT:

* [IEPEMEIKAIOIIYIOCS] XPOMOTY (00JIb B MKPax BO BPEMsI XOAbOBI), BO3HUKAIOLIYIO
M3-3a HEJIOCTATOYHOT' 0 NIOCTYIUIEHHSI KPOBH K MBILILAM HKD;

*raHTpeHy (HEKpO3 TKaHeW, BO3HHUKAIOMIMIA B pe3yjbTaTe HapyIIEHUs
KpPOBOOOpAILeH!sI U IPUBOASALIMA K aMITyTallil KOHEYHOCTH).

B Bo3pacte ot 30 10 55 ger or umemuyeckoi 6oJsiesnu cepaua (MBC) ymupaer 8 %
MY:KYUH U 4 % KeHIIUH, He 00JIbHBIX 1HadeToM, U 35 % 00JILHBIX JUAOETOM.

ATepocKIIepo3 KOpOHAPHBIX COCyA0B U Kak cieactsue — MBC sBiseTcs Bemymend npuanHon
BBICOKOW CMEPTHOCTH OOJIbHBIX JHA0ETOM.

KopoHnapssie cocyasl — 3TO apTepuu, 00ecreunBaroINe MOCTYIUIEHUE KPOBU K CEpJCUYHBIM
MBIIITIAM.

CyxeHHe KOpPOHapHBIX apTepuii wuiu oOpa3oBaHHE B HHUX TPOMOOB MeIIaeT KpPOBHU
MPOHUKHYTh B CEPJAIE, CIIOCOOCTBYSI TMOSBICHHIO B HEM H3JIMINHETO HAIMPSOIKSHHS, KOTOPOE



BbI3bIBACT:

* cTeHOKapauto (00au B 001acTH cepama);
* HHPAPKT MHOKAPIA;
* BHE3AITHYIO CMEPTh M3-3a OCTPOH cepaeuHON HeJOCTATOYHOCTH.

BouabHbIe 1nadeToM 3a00/1€BalOT HHCYJLTOM B 2 pa3a 4aie, 4YeM OCTajbHbIe.

WHCynpT — 3TO 4YacTH4HAs mOTeps (PYHKUMH TOJOBHOTO MO3Ta H3-3a HEIOCTATOYHOTO
MOCTYIUIGHUS K HeMy KpoBHU. [J1aBHas MpHYMHA MHCYJIbTa — BBICOKOE KPOBSHOE JaBJICHHE
(runiepren3usi). Y OOJIBHBIX TUA0ETOM C THUIEPTEH3UeH MHCYJIBT BCTPEYAeTCs B 2 pasa yaiie, 4eM y
JOJIeH, CTpalaloluX TOJIBKO THIIEPTeH3UEH.

[Aunadernyeckasi Hepponatusi pazsuBaerca y 40-50 % 001bHBIX MHCYJIHH3ABHCHMbIM
auaderoM Uy 15-30 % 060JbHBIX HHCYJIHMHHE3AaBUCUMBbIM 1HadeToM [32].

Junabetnyeckass HepomaTusi B HACTOSIIEE BpEeMs SBISAETCS TJIABHOW NPUYMHOW CMEPTH
00JbHBIX caxapHbIM AuabeToM. OCIOXKHEHHE 3TO Pa3BUBAETCS MEJIEHHO M HE MPOSBISIET ceds
noarue rofsl. TOMbKO Ha BBIPAXEHHOM, HEPEAKO TEPMHUHAIBHOM, CTaUU y OOJIBHOTO MOSBISIOTCS
#anoobl. OJHAKO CHACTH €ro yXe He MPEeACTaBIseTcs] BO3MOXHBIM. OOpaTUMBIMH SBISIOTCS
TOJIBKO NIEPBBIE TPU CTaJAUU JuabeTu4ecKoi HedporaTuu.

HaubGonee paHHUM KpuTepHeM pa3BUTHS JAUa0ETHYECKONW HedpomaTuu  sBISETCS
MuUKpoanbOymunypusi.  [losBienne y ~ OOJBHOTO  caxapHbIM  JMAa0ETOM  TIOCTOSIHHOU
MUKpPOAILOYMUHYPUH CBUICTEIHCTBYET O CKOPOM pa3BUTHH (B TeueHue Ommkalmmx 5—7 IeT)
BBIPQ)XKEHHOW CTaanu AuabeTndeckoil Hedponatuu. YeraoBek 10Jroe BpeMs He YyBCTBYET, YTO €r0
nmouku cranu pabotarh xyxe. [loatomy Bcem amabeTukaMm co «cTaxkem» Ooliee 5 IeT, HYXKHO
peryJsipHO, pa3 B MOJT0/1a, IIPOBEPSATH CBOM IMOYKH IPH IMOMOIIH aHAIM3a HA MUKPOAJTLOYMHUHYPUIO
(MAY), uToObI HE IPOIMYCTUTh MPU3HAKU HAYMHAOIIEHCs: HepOoIaTHH.

Cy1iecTBYIOT pa3iUYHbIE METOJbl JKCIPECC-AMATHOCTUKH MHKPOATbOYMUHYPHH: TeECT-
nonocku it moun  «Micral-Testy (mpomsBoactBa «Boehringer Mannheimy», I'epmanus),
abcopOupyromue Tabnetku «Micro-Bumintest» («Bayer», ['epmanus) u apyrue. Mcnonb3ys 3tu
METOABI, MOXXHO B TE€YEHHWE 5 MHHYT C JIOCTATOYHOH TOYHOCTHIO ONpPEICTUTh HATUYHME B MOUE
MUKPOKOHIIEHTpAIMi aap0yMuHa.

Ecmu mpu aHanm3e MoYM HEOJHOKPATHO BBISBISIETCS KOHIIGHTpAIUs anbOyMHHA Oosee
20 Mr/n — 310 onacHo!

Kak BO3HUKaIOT OCIOXHEHUA npu anabete

Diabetes mellitus OyKBalbHO NEPEBOAUTCS «UCTEKAIOIMN MeIoM». B pycckoM ke si3bike
YKpPENWIOCh Ha3BaHUE «cCaxapHbId Auaber», TO ecTh «Tepstouuii caxap». Ha camom xe nene
nrabeT XapaKTepu3yeTcsi CTOMKUM YBEIMYEHHEM COJIepXKaHMs B KPOBHM HE caxapa, a 2lioKO3bl.
OTinumne MeXJy TIIOKO30M U CaXapoM COCTOUT B TOM, YTO TJIFOKO3a — 3TO MOHOCaXapua U COCTOUT
TOJIBKO U3 OJHOM MOJIEKYJBI, a caxap MIIU caxapos3a SBIETCA JUCAXApUIOM U COCTOMUT U3 JBYX
MOJIEKYJI — TIIFOKO3bI U (PPYKTO3HI.

I'moko3a — OCHOBHOW MCTOYHHUK 3HEPTUU JUId OpraHu3Ma. JTy SHEPIuIo TIII0K03a, OyIyuH
COCTaBHOH 4YacThlO pacTeHHi, MOIy4daeT OT COJHIA B Ipouecce (GOTOCMHTE3a M HAKAIJIMBACT B
CBOUX XMUMHUYECKUX CBSA3AX.

I'moko3a sSBIseTCA YIIIEBOAOM, TO €CTh COCTOUT U3 YIIIEPOAA, BOJOPOa U KHCIOPOJa, O YeEM,
KCTaTH, U TOBOPUT Ha3BaHUE: «YTIJIICBOAAY.

VYTIeBoIbl — 3TO YHUKAJIBHOE SIBJICHUE IPUPOJBL, YAUBUTEIBHBIN IPUMED MEPEX01a HEXKUBOMN
MaTEpUU B JKMBYIO, HEOPTaHUYECKHX BEILIECTB B OPraHMYECKHE. 3a CUET COJIHEUHOW PHEPIUHU J1Ba
HEOPraHWYEeCKUX BellecTBa, yriekuciasld ra3 CO2 m BoJa, NPEeBPAIIAOTCS B OPraHMYECKHE —
YTIIEBOJBI U, B YACTHOCTH, I'TTFOKO3Y.

[lonagass B opraHusM ¢ NPOAYKTaMHM IWTaHUSA, YIVIEBOJBI PACUICIULIIOTCA B JKEIyAKE H
KHUIIEYHUKE W B BHJE TIJIIOKO3bI BCACBHIBAIOTCS B KPOBb. UTOOBI BBINOJIHUTH CBOIO (PYHKLHUIO



WMCTOYHUKA DSHEPruu, TIJII0KO3a U3 KPOBEHOCHOTO pycia JODKHA TMONacTb B KIETKH, HO
CaMOCTOSITENILHO CJIENaTh 3TO OHA HE B COCTOSIHWH. J[JiE TOTO YTOOBI MPEOAOJETh KIETOUHYIO
000JI0UKY, TJIIOKO3€ HYXEH MOCPEAHHK. TakuM MOCPEIHUKOM sBisieTcs HWHCYIuH. WMHcynmuH
JNCHCTBYET KaK KITIOY, KOTOPBIA «OTKPBIBAET JABEPH» KIIETOK, 4Yepe3 KOTOPbIE MOXKET BOWUTH
rIoKo3a. Het uinm HepoCTaTOYHO MHCYJMHA — IIII0KO3a B KJIETKY BOMTH HE CMOXKET, OCTAHETCS B
KPOBEHOCHOM pYCJie€ U KOHIICHTPAIUS €€ B KPOBU TMOBBICUTCS — OTCIOJA MOBBIMICHHBINA TTOKA3aTeINb
TUIFOKO3BI (Caxapa) KpoBH.

B kieTke rimoko3a pacuierisieTcs, BeIIEss SHEPTUI0, KOTOPYIO OHA HAKOMuUja, U pacnaaasch
Ha MCXOJIHbIE COCTAaBIISIONINE — BOJY U YIJIEKHCIBINA T'a3, U3 KOTOPBIX OHA KOTa-TO 00pa3oBaiach.
Bomy MBI BeIZIENISIEM ¢ MOYOH, YTTIEKUCIIBIN T'a3 BBIIBIXaeM, a SJHEPTUEH MOJIb3YeMCsl, 9TOOBI XOIUTh,
TOBOPUTD, JyMaTh, )KUTh. TakoB KPyroBOPOT TJIIOKO3bI B OPraHU3Me.

[ToneBose 3agymaenibcsi, Kak BCE B3aMMOCBSI3aHO B MPUPOJIe. Mbl, XOTS U HE OCO3HAEM ITOTO,
SBJIIEMCS TOJIBKO €€ 4acTbio. COCTOMM M3 TeX K€ MOJIEKYJ BOJIOpOJa, KUCIOpOa, JKee3a, a Ha
70 % BoOOIIE U3 BOJABI — U MIPU ITOM CUUTAEM CeOS YEM-TO COBEPIUICHHO MCKIIOYUTEIbHBIM. MBI
CaMOCTOSITEIbHO HE B COCTOSSHUM MPOU3BOJAUTH JHEPIrHI0, HO, TMOCTOSHHO B HEW HYXAasich,
n00bIBaEM €€ U3 MUIIEBBIX TIPOIYKTOB, KOTOPHIE, B CBOIO OUEpE/ib, MOay4atoT ee oT ConHila.

@pykmosa o0nanaeT TeMH X€ CBOHCTBAMH, YTO W TJIOKO3a, HO, B OTJIHYHME OT Hee,
MIPOHUKAET B KIIETKH TKaHeW 0e3 yuactus mHcynuHa. [1o 310l npuunHe GpyKTo3a peKOMEHYeTCs B
KauecTBe Hanboiee 6€30MacHOr0 HCTOYHHKA YTIIEBOAOB I OOIBHBIX AHA0ETOM.

I'moko03a, Kak y:ke BbIle ObLJIO CKA3aHO, — TO OCHOBHOM MCTOYHMK YHEPIrud U MUTAHUS
AJISl KJIETOK OpPraHu3Ma.

B ycnoBusx meduiMra MHCYJIMHA TOpa3io MEHBIIE TIIOKO3bl IOCTHTACT CBOETO KOHEYHOTO
MyHKTa HAa3HAYEHHUs — KJIETOK Pa3JIMYHBIX OpraHoB U TKaHel. [locTymieHue riroKo3bl B KIETKY
YMEHBIIIACTCS, COACPKAHUE TITFOKO3bI B KPOBU TTOBBITIIACTCS.

Hactymaer Tak Ha3bIBaeMblil «rosof, cpeau u3o0wius». KieTku He moiaydaroT TIIOKO3y U
TOJIOJIAIOT, B TO BPeMsI KaK OHA B M30BITOYHOM KOJIMYECTBE HAKATUINBACTCS B KPOBH.

Jlis yToneHHusl SHEPreTHYECKOTro TroJIoAAa OPraHu3M HCIOJIb3yeT albTepPHATUBHBIC IYTH
NOOBIBaHMSI SHEPTUU U3 )KUPOB U OCITKOB.

Hcnonb3oBaHrue OENKOB B BHJIE DHEPreTHMUECKOTO TOIUIMBA MPUBOAUT K IOBBIILICHHOMY
00pa30BaHMIO A30TUCTBHIX BEIIECTB M, KaK CIEJICTBHE, K TIOBBIIICHHON HAarpy3ke Ha TOYKH,
HapyIIeHUsIM COJIEBOTO OOMEHa, alua03y W JPYTUM, BPEAHBIM ISl 3JI0POBbS MOCIEACTBUSIM.
OcHoOBHas 4aCTh OEITKOBOM MacChl COJEPIKUTCS B MbIIIIAX. [[03TOMY MCTIOIB30BaHUE OCITKOB IS
BBIPAa0OTKM JHEPIMM W WX pachajJ MPUBOAIT K MBIIIEUHON cnaboCTH, HapylieHUusM paboThl
CEPJICYHOIN MBIIIIIBI, CKEJIETHBIX MBIIII. YMeHbIeHue 3amnacoB Oenka Ha 30-50 % npuBOIUT K
CMEpTH.

[Tpu MCTIOIB30BAaHUH KHPOB B KAUECTBE MCTOYHUKA DHEPTrUU B TIOBBIIICHHOM KOJIHYECTBE
00pa3yroTcs aleToH, alleTOyKCycHas U 0eTa-oKCUMacisiHas KUCIOTHI (KEeTOHOBBIE Tela), KOTOpbhie
TOKCUYHBI JJISI OpTaHU3Ma U, IPEKC BCETO, I TOJIOBHOT'O MO3Ta.

NmenHo pacmagoMm OENKOB U KHPOB U MOCTOSHHOW WHTOKCHKAIMEH OOBSCHSAIOTCS MHOTHE
MpU3HAKK JuabeTa: caabocTh, ObICTpas YTOMIISIEMOCTh, TOJOBHBIE OOJH, KaX/a, CyXOCTh BO PTY,
MOBBIIIEHHOE KOJIMYECTBO BBIACISIEMON MOYM, M3MEHEHHUE Mpornopuui Tena. Tumwunas ¢urypa
nrabeTuka — Xy/Ible HOTH U STOTUIIBI U YBEITUICHHBIH KUBOT.

Ecnu BhICOKMIT YpOBEHb TIIIOKO3bI B KPOBHM COXpaHsieTcsi Oornee 3 MecsIeB, OHa HauMHAET
00pa3oBBIBaTh KOMIUIEKCHI C OelkaMu MEeMOpaH KIIETOK COCYJIMCTON CTEHKH M TeMOTJIOOMHOM.
[TocTeneHHO CTPYKTypa KJIETOK MEHSETCS, CTEHKHM MEIKHX U KPYIHBIX COCYJOB YTONINAIOTCA,
MPOCBET B COCYJaX YMEHBIIAETCS, pa3BUBACTCS aTepoCKiIepo3. Bce 3TO MPUBOAUT K HAPYIIECHUIO
KPOBOCHA0KEHUSI TKAHEH, TTOMYJaIOIINX KPOBb U3 3TUX COCY/IOB:

* IpY MOPAKEHUHU MEIKHUX COCYAOB, NHUTAIOIIMX CEYAaTKy IJa3, KOXY, KIETKH
MOYEYHON TKaHW, mepudepryeckux HEPBOB Pa3BUBAIOTCS TAaKHUE OCIOXHEHUS auadera,
KaKk pEeTHUHOMATHs, THIEPTOHHUS, HapYIIEHHUS MAEATENbHOCTH TOJOBHOTO MO3Ta,
nuabeTndeckas cTona, TpouIecKue I3Bbl HOT, He(hponaTus — MOpaKEHUE MOYECK;

* [IpY HOPAKEHUU KPYIHBIX COCYAO0B — MH(APKT U HHCYJIBT.



Bor mouemy mnpum nmabere OTKa3bIBaIOT MOYKH, JIOAM TEPSIOT 3PEHUE, CTPaJaloT OT
TPO(PUUECKUX SI3B HOT, TPO3SIIMX aMITyTalueH.

JAnaber: popMbl U NIPUUNHBI

Caxapublii auaGer — rpymna SHIOKPUHHBIX 3a00JIeBaHUM, PAa3BUBAIOLIUXCS BCIEJICTBUE
OTHOCUTENILHOTO WJIM PEaJbHOr0 HEJOCTaTKa TOpPMOHA WHCYJWMHA WM HapyUIEHUs €ro
B3aMMOJICICTBUS C KJIETKaMU OpraHu3Ma, BCJIEJICTBHUE YEro pa3BHUBAETCA CTOMKOE YBETUYECHHE
coJiepKaHus TJIFOKO3bI B KPOBHU.

Pa3nuyaroT 1Be ocHOBHBIE POpMBI Aradera.

JAunaber 1-ro TMIA — HHCYJIUH3ABUCUMbIH

Huaber 1-ro Tuma emie Ha3bIBAIOT WHCYJIMH3aBUCUMBIM. OH BO3HHMKAaeT TOrja, Korjaa oOera-
KJIETKH TOJDKEIYIOYHOM eJjle3bl IMOPak€Hbl ayTOMMMYHHBIM IIPOLIECCOM U HE CIOCOOHBI (MM
CIOCOOHBI B OYEHb OTPAHMUYEHHOM KOJMYECTBE) MPOM3BOAWTH MHCYIUH. J(naber 1-ro Tuma wiu
MIPOSABIISIETCS. C POKJEHUS, WIM Pa3BUBAETCS B paHHEM Bo3pacte. [loaromy ero Takxe Ha3bIBaIOT
FOBEHWJIbHBIM TUA0ETOM MK JHa0ETOM MOJIOABIX.

Haubosiee 4acto BceTpevamwomeiics (opmoii 0BEHWJIBLHOrO auadera siBJISETCA
ayTOMMMYHHBIH caxapHblid 1uadeT.

AYTOMMMYHHBIH caxapHblii Anader o0ycioBieH cO0eM B UMMYHHOI cucteme. [Ipu 3Tom B
opranusMe 0o0pa3yloTCsi aHTUTElNa, MOBPEKIAIONINE HHCYIHMHIIPOIYIIUPYIOIINE KIETKH OCTPOBKOB
Jlanrepranca moOKeIyJOYHOM kene3bl. OCHOBHOW NPUYMHONW 53TOr0 CYUTAETCAd BUpPYCHas
MH(pEKIHsT WIK BO3JEUCTBHE HEKOTOPHIX TOKCHYECKHX BEIIECTB (HUTPO3AMUHOB, MECTHUIHIOB U
npyrux). [Ipu nomnagaHuu BHpyca B OpraHuM3M OH PAaclO3HAETCS MMMYHHOM CHCTEMOM, KoTopas
BbIpa0aThIBAET aHTUTENA AJS €ro YHUUYTOXeHUs. Ho mpu HEKOoTOphIX cOOSX MMMYHHOH CHUCTEMBI
00BEKTOM MOPaKEHUS CTAHOBSTCSA HE TOJIBKO UyKEPOJHBIE KJIETKH-BUPYCHI, HO M CBOU, POAHBIE. B
clly4ae C MHCYJIMH3aBHUCHMBIM CaxapHbIM TUA0ETOM 3THMHU KJIETKaMH OKa3bIBAIOTCS OeTa-KIeTKU
MOJIKENYA0UHOMN *kee3bl. KineTku ruOHyT — KOJIMYECTBO BbIpadaThIBAEMOI'0 HHCYJIMHA CHUYKAETCS.

3aboneBaHue NposiBiIsAETCs, eciu octasoch MeHee 20 % paboraromux kieTok. B Hauame
3a00JIeBaHUs B OpraHU3ME €Ille MMEIOTCS KIETKH, KOTOpble BBIPAaOATHIBAIOT MHCYJIMH, HO HX
KOJIMYECTBO CJMIIKOM Mo M HE MOXET obecrneuuth NoTpeOHOCTH opranu3ma. C HavaaoMm
MOCTYIUIEHHS MHCYJIMHA U3BHE C 3TUX KJIETOK CHUMAETCS IOTOJHUTENbHAs HAarpy3Ka, U OHU Yepe3
HEKOTOpOE BpeMsI HauMHAIOT NMPOU3BOAMTH OOJbllIee KOJMYECTBO MHCYJIMHA. B 3TOT mepuon nosza
BBOJIMMOTO MHCYJINHA MOKET YMEHBIIAThCSI. DTOT 3aKOHOMEPHBIN MPOLIECC BO3HUKAET Y NAI[UEHTOB
B NEepBbIi roja 3a0oneBaHus. Ero Ha3pIBalOT «MEIOBBIM MECSIEM», OJIHAKO JUIUTCS OH HEIOJTO.
TpamuMOHHO cUMTaeTCs, YTO dYepe3 HECKOIbKO JieT Ooyie3HHM Yy auabernka 1-ro Tuma
3aKaHYMUBAIOTCS PECYPCHI «POAHOI0» UHCYJIMHA U KOJIMYECTBO BBOJAUMOIO U3BHE MHCYJIMHA JIOJIKHO
MOBBILIATHCS.

Tem yauButenbHed dd¢ekr, OCTUTaeMblii MyTeM NPUMEHEHUs  KaToluTa C
MHUKPODIJIEMEHTAMHU TIPU JICUEHUU OOJIbHBIX AUA0ETOM 1-TO THIIA, CHIKAIOIMIMX TaKUM CIOCOOOM
NoTpeOHOCTh B MHCYJIHHE B cperHeM /10 35 % (B OTHENBHBIX CIyyasX HaMm YAaBajoCh CHHU3HUTH
noTpeOHOCTh, B MHCYNMHE Tipu nuabere 1-ro tuma mo 70 %!). OObAcHUTH (EHOMEH CHIDKCHUS
NOoTpeOHOCTH B MHCYJIMH3aMEIIAIONIEH Tepanuu y OOJIbHBIX CaXapHBIM AMa0eToM 1-ro Tuma MOXeT
TeopHsl «crsmux OeTa-kineTok». OdYeBWAHO, 4YacTh OeTa-KJIeTOK mpu auabere 1-ro Tuma He
norudaeT, a HaXOIUTCS B CIIAIIEM, JJATEHTHOM COCTOSIHUU. BBeJleHne akTHBUPOBaHHOTO PacTBOPA,
MEHSIOIIETr0 PeAOKC-CTaTyC KIETKH, NEPEBOAUT OeTa-KJIETKY B aKTUBHOE COCTOSIHUE, ITPU KOTOPOM
BO3MOXXHA BBIpaOOTKa MHCYyNHHA. KcTaTu, AMOHCKHE yYeHbIe JOKa3ald BIMSHHUE KUBOW BOJIBI Ha
BOCCTaHOBJIEHHE (DyHKUUN OeTa-KJIeToK mpu quadere 1-ro Tuma B SKCHEPUMEHTAIbHBIX YCIOBUSX,
MOATBEPAUB HAIll KIIMHUYECKHUH OTIbIT.



JAunader 2-ro TMNA — HHCYJIMHHE3ABUCUMBbI

Caxapuplii n1MadeT 2-ro TMIa BO3HUKACT MPU HAPYIICHUU JICUCTBUSI MHCYJIMHA B TKaHSIX.
[Ipu TOM WHCYIWH BBIpa0aThHIBACTCS B HOPMAIBLHOM WM JaK€ TOBBIIICHHOM KOJHYECTBE, HO
KJIeTKa €ero He 3aMeyaeTr. Takoe COCTOSHHE Ha3bIBaeTCs HHCYJIMHPE3UCTEHTHOCTHIO.
[MomkenynouHas jkele3a HaYMHACT BbIPAOATHIBATH HMHCYJIMH BO BCe OOJbIIEM H OOJbIIeM
KOJIMYECTBE, YTOOBI KJIETKH YCBAaUBAIM LUPKYJIUPYIOLIYIO B KPOBH TIIOKO3Yy. Uepe3 HEKOTOpoe
BpEMs HACTYIAeT UCTOIIECHUE OeTa-KIETOK, U POAYKIIHSI MHCYJIMHA TIa/1aeT.

Oty Qopmy nuabera emie Ha3bIBAIOT HMHCYJIMHHE3aBHUCHUMOM, TaK KaK Ha MEPBBIX JTarax
00JIe3HM BBEJCHHS MHCYJIWHA, KaK MpaBuio, He TpeOyercs. TpanunuonHo B Havyane 3a00JeBaHuUs
UCIOJIb3YIOT JHETy, J03UPOBAaHHbIE (HU3UUYECKHE Harpy3KH M TaOJIeTUPOBAaHHBIC IIpernapaThl,
3aMeJISIFOIINE BCACBIBAHHUE TIIOKO3BI B KEITYAOYHO-KHUIIIEYHOM TPAKTE WJIHM MOBBIIIAIONINE BHIOPOC
MHCYJIMHA KJIETKAMU TOJKeNTy109HOM kene3bl. [loTpeOHOCTh BO BBEACHUH MHCYJIMHA O3HAYAET IS
nuabeTHKa 2-ro TUIA «HAaYajlo CIyCKa C TOPhD U 0KUIAHUE OCIOKHEHUMN.

JleueHne gpuabeTa xnMBOM BOoAOM

Kak npoBoauioch uccienopanme?

Nndopmanus, npuBeIeHHAsi HHMKe, OCHOBAHA HAa 0000LIEHHOM ONbITe NPHUMEHEHHUS
KATOJIMTA NPHU JedyeHnu auadera 1-ro u 2-ro TMIOB M aHAJM3e MOKa3aTeslell JMIHIHOIO M
YIJ1€BOJHOI0 00MEHA 10 M NOCJIe JeYeHH.

Ecnu nns Bpaueill U3N0OKEHHOE HUXKE OyleT MOHATHO — JUIsl HUX Takue MCCIEJO0BaHUS B
HopsiAKe BelleH, — TO AJist OOJIbHBIX NMPHUBEY HEKOTOPbIE O0OBSICHEHNUS.

Jli1st TOro 9ToOBI MOHATH, IIOMOTAET JIM A0CTPAKTHBIN Mpenapar A MpH JIe4eHUH a0CTPaAKTHOTO
3abosneBaHus B, Hy)XHO HpoBecTH HaOMIOJEHUE 3a JOCTATOYHO OONBLIONW Tpynmoil OOJIBHBIX C
MIOX0)KMMH MCXOJHBIMM JTaHHBIMU (BO3pPacTOM, AMArHO30M, ITOKA3aTEIsIMU KPOBHU U T. 11.). Y 3THX
OO0JIbHBIX (OCHOBHOMW IpyIMIlbl) O€pYyT Hy’KHbIE aHAJIM3bI 10 Hayaja JEYCHUs, B AUHAMHUKE JICUEHUS
(uepe3 2 Hemenu, yepe3 MecCAIl U T. I.) U B TEYECHUE KAKOTO-TO BPEMEHU TOCIE JICUYEHUs, YTOOBI
BBISICHUTh JIOJTOBPEMEHHOCTh 3(dexra nedenus. Jns cpaBHeHHs OepyT elle OJHY TpyImIy
0O0JIbHBIX, MOJIyYaBIIUX JPYroe JIEYeHHE WM He MOJy4YaBIIMX HUKAKOTO JIEYEHUsS — 3TO T'PYIIIBI
KOHTPOJISL.

JleiicTBHe KaToInUTa Mbl U3ydail y OOJIbHBIX AMA0ETOM Kak MHCYyJIMH3aBHUcUMOTro (1-ro), Tak
U MHCYJIMHHE3aBUCUMOTO (2-ro) THUIMOB. BONBIIMHCTBO OOJIBHBIX MOJydYalo HHCYJIWH B BUJE
WHBEKUUH, NOPUMEPHO TpPeTh — OpajbHbIE CaxXapOCHIDKAWOIIME Ipenaparbl. boiibHbIE
MHCYJIMH3aBUCUMON (hOpMOH TOTydaay UHCYJIMH B BUJE HHBEKIMNA WIN UMEIH UHCYIHH-TTyMITY.

BonbHbIE nepeoti epynnvl, KOTOpHIE JONOJHUTENIBHO K TPAJUIIMOHHOMY JIEUEHUIO TPUHUMATIN
Kamoaum ¢ MUKposieMeHmamu, COCTaBUIN TaK HAa3bIBa€MYIO ONBITHYIO rpynmy. JKuByro Bogy
00JbHBIE MUK TOce e/bl B KonuuecTBe 10—12 mut Ha 1 KT Macchl Tena, YTO COCTABIISIIO MPUMEPHO
700-900 mu1 B neHp. Katonut roToBuIM yTpoM Ha BECh J€Hb B KIMHHUKE WM INpakcuce. B Boxy
BBOJWJINCH MHHEpAJbl U MHMKPORJIEMEHThl M 3aTe€M aKTHUBUpOBalIHCh. COCTaB MHUHEpAJIOB ObLI
pasnuyHbIM JUId O0NbHBIX auabetoM 1-ro W 2-ro tumoB. O TOM, Kakue MMEHHO MHUHEpalbl U
MHUKPO3JIEMEHTBI UCIOIb30BAINCH, TIOAPOOHO paccka3aHo B pazjaene «Makpo— U MHUKPOIJIEMEHTHI,
MPUMEHSBIINECS JUIS JICUSHHs CAaXapHOTo 1nadeTay.

Xouy cpa3y ke JaTh COBET: €CJIM y Bac €CTh allapar, TOTOBbTE BOJAY Yallle U yHoTpeOsinTe
ee KaXblil pa3 cBexeil, Toraa aelicTBue OyIeT CuilbHee.

Bmopas epynna  GonbHBIX (KOHTPOJIbHAS) TOJIyYalla MOJNbKO MPAOUYUOHHOE JledeHue:
WHCYJIMH WIN APYTHE CaXapOCHIKAIOIINE MTpenapaThl.

Tpemvsi (TOXE€ KOHTPOJbHAS) epynna TONydala mpaouyuoOHHYI0 Mepanuro U Kamoaum,
IIPUTOTOBJICHHBI HAa OCHOBE BOJONPOBOJAHOM BOABI 0€3 BBENEHHS MHHEPAJIOB WU
MHUKpO3JIEMEHTOB. TpeThio TPYIIly MBI CO3JaJIH, YTOOBI TPOBEPUTH, OYJET JIM TOJIBKO >KHBasi BOJA,



0€3 MUKPOAJIEMEHTOB M MUHEPAJIOB, BIUATH Ha TeUeHHUE aradera.
Onpenesienue cocTosiHUA 00JILHOTO NIPH AuadeTe

IToka3zaTesiu yrijieBOJAHOI0 M JTUIUIHOIO OOMeHAa

Kpurepuem >(QQeKTHBHOCTH NPUMEHEHUS >XUBOW BOJBl SBISUIOCH YMEHBLICHHE >KAI00
MAlMEHTOB: YJIy4YlIEHHE CAaMOYYBCTBHS, YMEHBIICHHE CIa0OCTH, YyBCTBA JKaXKIbI, OOMH |
napacTe3uil HOT, MOBBILICHUE YHEPTUU U PAOOTOCTIOCOOHOCTH.

Kpome Toro, MbI IpOCIeKUBAIH CIICAYIONINE TOKA3aTeNHN YIIIEBOIHOTO U JIMITUIHOTO OOMEHa,
KU3HEHHO BaYKHBIE JIJIsI OOJIBHBIX THA0ETOM.

* I moxo3a 6 kposu namowax (HOpMaJIbHOE COJIepKaHUE IIIOKO3bl B KaITMIIJIIPHOM
KpOBHM HaTOIIaK BapbupyeT oT 3,5 no 6,4 Mmoas/n wunu ot 60 mo 125 mr/mia). OT1oT
MoKa3arenb HauOoJiee 4acTo MCHOJIB3YETCS, HO CHJIBHO 3aBUCHUT OT MOMEHTAJIbHOTO
COCTOSIHMSI 4YEJIOBEKa: HEPBO3HOCTh, NPHUHSTHIA €Il Buepa aJKOIroJib WIH ChEICHHBIN
KyCOYeK TOPTHKa MOTYT CHJIBHO BIIMSITH Ha TIIOKO3y B KPOBH HATOILIAK, TOTOMY Oolee
JOCTOBEPHBIM II0KA3aTeNEeM SIBJISIETCS CIIE LY FOLIHH.

* [ nuxosunuposannsiii 2cemoznoour HbalC (B nopme 4,3—6,1 % ). Ilpu caxapaom
nualbere TIIIOKO3a BCJIEICTBUE HEJOCTaTKa MHCYJIMHA HE BCS MPOHUKAET B KIETKH,
OoJblIas yacTh ee HUPKYJIUPYET B KPOBEHOCHOM pycie. TaM OHa XMMHUYECKH pearupyer
C TEMOIVIOOMHOM, COIEpXallUMCsi B JPUTPOLMTaX KpoBU. B pesymprare 3TOrO
B3aMMOJICHCTBYS BO3HUKAET HOBOE BEIIECTBO — IIIMKO3MIMPOBAaHHBIA reMorioduH. Tak
KaK DPUTPOLUTHI KUBYT A0 120 AHEH, 3TOT KpUTEpUi JaeT TOCTOBEPHYIO WH(POPMAIHIO
O COCTOSIHUM IMa0EeTH4ecKOro OONBHOTrO 3a mpelmecTByromue 3 mecsaua. VIMeHHO OH
MOKa3bIBACT OMACHOCTh Pa3BUTHUS OCJIOXKHEHUI Auadera, Tak KakK, HaXOIICh TaKk JOJIIrO B
KpPOBH, TJIIOKO3a OKHCISETCS W HayMHAeT 00pa3oBBIBATH CBSI3U ¢ Oelxamu MeMOpaH
KJIIETOK COCYIUCTOM CTeHKH. I MMEHHO 3TOT KpUTEpHUH II0KA3BIBACT AJEKBAaTHOCTH
neueHus. PocT rimMKo3mnmpoBaHHOro remorioonHa Ha 1 % mokaspBaeT, 4TO B
nocneaHue 2—3 Mecsla ypoBeHb TIII0KO3bI B IJIa3Me KPOBH TaK)Ke BO3POC MPUMEPHO Ha 2
MMOJIB/II.

I'MMKO3UAMPOBaHHBIN TeMOTTIO0ONH UCIOIb3YETCs KaK I0Ka3aTellb PUCKA PA3BUTHUS
ocioxHeHnH nuabera. Ecnu nuaGetuk 2-ro Tuma ao0beTCsl TOro, YTOOBI MOKa3aTemH
[JIFOKO3bI HATOIIAK y HEro ObUIM HUXkE 6,1 MMOJIB/JI, @ IOC/Ie eIbl — HIDKE 7,5 MMOJIB/JT U
MOKa3aTeIy IIIMKO3WINPOBAHHOIO reMoryioOuHa Huwxke 6,5 %, TO PUCK BO3SHUKHOBEHUS
MHUKPOAHTHONIAaTHN (TIOPaKEHHUsI MEJIKHX COCYAOB) OyIeT HU3KUH, TO €CTb, T'OBOPS
MPOCTBIMH CJIOBaMH, B Onmkaiimme 10-15 ner oH He OCIEeNHET, HOTH eMy He
aMITyTHPYIOT ¥ TIOYKH OYIyT paboTaTh HOpMAIBHO.

YMeHbLIeHHE TOTPEOHOCTH B MeIMKAMEHTAaX

YMeHbllIeHHe TOTPEOHOCTH B MEIUKAMEHTaX BBICUMTHIBAIIOCH B MPOLIEHTaX M ONPEAEsIoCh
TOJIBKO Y OOJIbHBIX, KOTOpPbIE MOTPEOJISAIN WHCYJIUH WM €ro aHajioru B gopme mHbekuuid. Jlosa,
notpebisieMasi 00JIbHBIMU 10 Havasa JieueHus1, mpuHuManacs 3a 100 %.

YMeHblIeHHEe Takoil NOTPeOHOCTH SBISETCS TJIABHOM 1E€Nbl0 Bpauel M MNAlUEHTOB U
BOXHEUIIIMM KpUTEpUEM YIIyUlIeHUsl COCTOsHUs OonbHOro. Ha ¢doHe mpuema >kuBoi BOABI HaM
yJaBajoCh CHU3UTh MOTPEOHOCTh B MEIMKAaMEHTax y OONbHBIX quadetoM 1-ro tuma no 35 %, a 'y
001pHBIX quaberom 2-ro tuma — 10 70 %! DTo roBOpUT 00 yIydlIeHHH BOCIPUUMYNBOCTU KIETOK
K UHCYJIMHY U MOBBIIIEHUH BBIPAOOTKU MHCYJIMHA Yy TUa0ETUKOB 2-T0 THIA.

Tpynnee 00BACHUTH 3TOT (peHOMEH y AMabEeTHKOB 1-ro Tuma, BeIb cuMTaercs, 4ro Oera-
KJIETKH Y HUX YHHUYTOXKEHbl M BBIpaOOTKAa MHCYJIMHA HEBO3MOkHA. OJHAKO HAllM KIMHUYECKHE
HCCIIEIOBAaHUsI W DKCIIEPUMEHTAJIBHBIE JAaHHBIE SINOHCKMX YYEHBIX JOKa3bIBAIOT, YTO TaKas
BO3MOXXHOCTh CYIIECTBYET.

YpoBeHb xoJiecTepuHa

Xonecmepurn ~ — 3TO TPUPOAHBIA KHUPHBIM (IUNO(UIBHBIA) CHUPT, COAEpXKAIIMUWCA B
KJICTOYHBIX MeMOpaHax BCeX JKMBOTHBIX opraHu3moB. Oxoino 80 % xonecrepruHa BbIpadaThIBaeTCs



CaMHUM OPraHU3MOM (II€YEHbIO, KUIIEYHUKOM, IOYKaMH, HaJIOYEUHUKAMH, TIOJIOBBIMH OpPraHaMH),
ocranbHble 20 % noctynaroT ¢ nuumei. M3-3a MaccoBOM aHTHpEKJIaMbl XOJECTEpUHA WIH, BEPHEE,
peKIIaMbl aHTUXOJIECTEPUHOBBIX CPEICTB Y MHOTUX CKJIA/IBIBAETCS BIICYATICHUE O XOJIECTEPUHE KaK
0 BEILIECTBE, UCKIIOUUTEIIBHO BPEAHOM JUlsl opranu3ma. Ha camoM Jiene 3To HE COBCEM TaK WIH,
BEpHEE, COBCEM HE TaK. XOJIECTEPHH BBINOIHAET MHOXKECTBO IOJIE3HBIX (PYHKIUI B OpraHusme, B
TOM 4Hclie o0ecreyrBaeT CTaOMIBHOCTh KJIETOYHBIX MeMOpaH. OH HE00XOAUM Ui BBIPAOOTKU
BUTaMuHa D, a Takke pasjMYHBIX TOPMOHOB — KOPTU30J1a, KOPTU30HA, albIOCTEPOHA, 3CTPOrCHOB,
IIPOrecTepOHa, TECTOCTEpoHA. B mocnenHee BpeMs HaNAEHBI J10Ka3aTelbCTBa Ba)KHOM poJin
XOJIECTEpUHA JUIS 3aIMTHI OT PaKa, JESTEIbHOCTH FOJOBHOIO MO3ra U UMMYHHON CUCTEMBI.

B nacrosmiee BpemMst OyM 10 CHHKEHHIO XOJIECTEpPHHA JIOOBIMH Iy TSIMH B 3alIa/IHBIX CTpaHax
uzeT Ha yobuib. JlOKa3aHO, YTO MOBBILIEHHBIN XOJIECTEPUH HE SIBJISETCS HEMPEMEHHBIM CIIyTHUKOM
aTepockiepo3a. Bce yaie roBopsT, 4TO 3a/JaHHbIE 3HAYEHUS HOPMBI XOJIECTEpPUHA HM3HAYaJIbHO
3aHMKEHbl (M He 0e3 BIMAHUA (apMaKOJOTMYECKOM WHAYCTpHM), Tak 4To, Hampumep, 80 %
3mopoBoro HaceneHusi ['epmanun yxe B 20-25 neT sSKOOBI MMEIOT TIOBBIIICHHBIE IOKA3aTENH
XOJIECTEpUHA, KOTOPBIE Bpayd HACTOATEIBHO PEKOMEHIYIOT CHIKATh. [IpuueM Uil MOHMXKEHHA
XOJIECTEpUHA INpeJlaratoTcsi He «0apXaTHble METOJbD» THUIA JUEThl WM JIEKapCTBEHHBIX TpaB, a
XOJIECTEpPUHIIOHWIKAIOLIUE IIPENapaThl, KOTOPBIE SBIISJIMCH B IIOCIEIHNUE TOABI OAHUM U3 «30J0THIX
TEJBILIOBY, TPUHOCAIINX (papMUHIYCTpUN (HAHTACTHUECKYIO TPHOBLITH.

B 1O Xe BpeMsa 3adacTyl0 3aMaquMBAaEMbIE PE3YJbTaThl HE3aBHCHUMBIX MCCIEIOBAHUN
MOCTICTHUX JIET BOOOIIE CTABAT IO/ BOIIPOC CBSI3b MEXK/y MOBBIIIEHHBIM XOJECTEPUHOM U PHUCKOM
3a00J€BaHUNH  CEpAEYHO-COCYJUCTOM  CHUCTeMbl.  3aTo  CYIIECTBYIOT  MHOIOYHCIICHHBIE
MIOATBEPK/ICHUS CBS3M MEXy PUEMOM XOJECTEPUHCHUKAIOIIMX MPENapaToB U BOSHUKHOBEHUEM
OHKOJIOTMYECKHX M IICUXUYECKUX 3a00JIeBaHUI.

[TosTOMy XOTS M CIIeyeT MPUIACPKUBATHCS HOPM COJIEPKaHHsI OOIIETO X0IeCTeprHA B KPOBH,
OO0JIbIIIET0 BHUMAaHMS 3aCily’)KUBAeT KOJHUYECTBO B KPOBU «XOpouie20» XojecTepuHa (BBICOKON
IJIOTHOCTH) U «Na0X020» (HU3KOW MIIOTHOCTH). [IIOTHOCTH XoJecTeprHa 3aBUCUT OT Oenka, B
KOTOpBIM OH «yNakoBaH». Beab, Kak M Jpyrue »XUpbI, XOJECTECPUH HE CMELIMBAECTCS C BOAOU
(KpOBbIO), @ 3HAUUT, HE MOXKET B HEW nepenBurathes. st Toro uToObl IEPEHOCUTH XOJIECTEPUH C
TOKOM KpOBHM, HAlll OPIaHU3M «YIaKOBBIBAET» €ro B NPOTEHHOBYIO 000JO0YKY (OesoK), KoTopas
OJIHOBPEMEHHO SIBJISIETCS TPAHCIIOPTEPOM. Takoil KOMILJIEKC Ha3bIBACTCS IUNONPOMEUHOM.

Ot Oenka-TpaHcHopTepa — TO €CTh OT TOTO, B KaKyl0 O0OJIOUKY «yHaKOBaH» XOJECTEPHH, —
3aBHCHT, BBINAJAET JU OH B OCaJAOK U CPOPMHUPYET aTEPOCKICPOTHYECKYIO OJIAIIKY Hiu Oyjaer
0J1aromnoIy4Ho JJOCTaBJIEH B MIEYeHb, TaM NepepadoTaH U BbIBEJIEH U3 OpPraHu3Ma.

Ectb  HeckonbkOo  BHJOB  OEIKOB-TPAHCIOPTEPOB  XOJECTEPUHA,  Pa3INYAIOIIUXCS
MOJICKYJIIPHOM Maccoil M CTENEeHbI0 PAaCTBOPUMOCTU XOJIECTEpUHA (CKJIOHHOCTBIO K BBINAJICHUIO
KPHUCTAJIJIOB XOJIECTEPHHA B 0CAJI0K U (POPMHUPOBAHUIO aTEPOCKICPOTHUECKUX OJISIIEK).

benku-tpancnopTepsl ObIBalOT BBICOKOMOJIEKYJSApHBIMH — «xopoummmu» (HDL, JIIIBII,
JIUIONIPOTENIbl BBICOKOM IUIOTHOCTHM) U HU3KOMOJIEKYJSIpHBIMH — «mtoxumu» (LDL, JITTHII,
JUMONPOTEN bl HU3KOW IUIOTHOCTH), a TakKe O4eHb HHU3KomosekyisipHsiMu (VLDL, JITTOHII,
JIUIONIPOTEN/Ibl OUE€Hb HU3KOW IJIOTHOCTH).

Codeporcanue 1unOnpomeunos 8biCOKoU NA0MHOCmU. BBICOKOMOIEKYIISPHBIE («XOPOILIUE))
JIUIONPOTENIbl XOPOILIO PAacTBOPHUMBI M HE CKJIOHHBI K BBIJCIIEHUIO XOJECTepHHA B OCAJOK.
[TosTOMy OHM 3alIUINAIOT COCYJbl OT ATEPOCKIEPOTHMUYECKHMX H3MEHEHHUH (TO €CTh SBIAIOTCS
aHTHATePOTE€HHbIMU).  AHTHUATEPOr€HHbIE  JIMIONPOTEUHBI  BBIBOAST  XOJECTEPUH  OT
nepudepuyeckuxX TKaHEH B TeueHb A €ro JajlbHEWIIEero BHIBEJICHUS U3 OpraHW3Ma B BHJIE
KEIYHBIX KHUCIOT. YUeM BhIlIE MPOLEHT «XOPOIIMX» BbICOKOMOJIEKYJISIPHBIX JUIONPOTEUOB B
00I11eM KOJMYECTBE XOJIECTEPUHCBA3BIBAIOIINX JTUMONPOTEUIOB, TEM JIyUILIE.

Cooeporcanue nunonpomeunog Huskot niomuocmu.  HU3KOMONEKYJSIpHBIE («IUIOXHE)
JIUIONPOTEN bl MAJIOPACTBOPUMBI M CKJIOHHBI K BBIIIEJICHMIO B OCAJOK KPUCTAJJIOB XOJECTEPHHA.
[Ipu >TOM QOpPMHUPYIOTCS aTEPOCKIEPOTHUYECKUE OJIAIIKM B COCyJaX M TIOBBIIIAETCA PHUCK
uHpapKTa, HHCYJIbTa, a TaKXKe JPYIHMX CEpACYHO-COCYIHUCThIX ocnoxHeHuid. [loHmwkeHue
COJIep’KaHusl JIUMIONPOTEMHOB HU3KOM IUIOTHOCTH SBJISETCS BAXKHBIM KPHUTEPUEM YIIyUILIEHUS



COCTOSIHMSI OOJIPHOTO W CBHJIETEIBLCTBYET O CHHXXEHUM PHUCKAa BO3HHUKHOBEHHS Yy HETO
NA0ETHYECKUX OCIIOKHEHUHN.

NneanpHO, KOT/Ia YPOBEHD IUIOXUX», HU3KOMOJIEKYIISPHBIX JIUIIONPOTEUIOB Y NHA0CTUKOB
Hmxke 70 mr/min. Cnemyer 3aMeTUTh, YTO TaKOH YPOBEHB JOCTUTACTCS y B3POCIHBIX JIOJCH OYCHb
penxo. HopManbHble 3HaYeHHUS A quaOeTUKOB Jjekar Hiwke 100 mMr/mn umu (o0 poOCCHMCKUM
MEpKaM) JUIsl MyK9uH — 2,25-4,82 MMoIb/m, 1uist skeHmH — 1,92-4,51 MMoIb/m.

HN3meHeHMe apTepHAIBHOTIO JaBJIEHHUS

Aprepuanbhyto runepronuio umerot 70—-80 % GonpHbIx Auadberom. M Haobopot: Gonee 60 %
BCEX CIIy4yaeB THIEPTOHHH SIBJISIIOTCA CJICJACTBHEM THIEPUHCYJIMHU3MA M PE3UCTCHTHOCTH K
WHCYJIMHY.

CoueTaHue TUNIEPTOHMM M JUabeTa OYCHb OMACHO, TaK KakK BEJAET K CMEPTH OOJBHBIX OT
CepICYHO-COCYIUCTHIX OCIIOKHEHUH, B IEPBYIO OYepe/b OT MHCYJIbTa U UH(ApKTa MUOKap/a.

ApTepralibHOE JaBJICHUE TTOKA3bIBAET CUITY, C KOTOPOM IMOTOK KPOBU BO3JICUCTBYET HAa CTEHKH
aprepuii. [1oBBIIIICHHOE KPOBSHOE IAaBJICHWE O3HAYACT, YTO Ballle cepiane pabdoraeT ¢ Oobieit
Harpy3Ko#, 4eM 0OBIYHO, ITOJBEPTasi apTePUU OOJIBIIIOMY HAIIPSHKEHUIO | MOBBIIIAS PUCK CEPACUHO-
COCYJUCTBIX 3a00J1€BaHUM.

bonbHOMY nrabGeToM HE0OXOIUMO MOANIEPKUBATH TaK Ha3bIBAEMOE «IIEIEBOE apTepHAIbHOE
nasineHue» Ha ypoBHe 120—130/80-85 mm pt. ct. CTaTUCTUUECKH YCTAHOBIIEHO, YTO MOJIEpPKAHNE
apTepHallbHOTO JaBJICHUS Ha OSTOM YpPOBHE TPUBOAUT K CYUIECTBEHHOMY YBEIHUEHUIO
MPOJIOJDKUTEIIBHOCTH ~ KU3HU U YMEHBIIEHUIO CEPJIEYHO-COCYJUCTBIX  OCJIOKHEHUU
TUIIEPTOHUYECKOW OOJIC3HM.

Kaxk MeHsi10¢hb cocTosiHMe 00JIbHBIX IPH NUThE )KUBOM BOJbI ¢ MUKPOJIeMEHTAMHU?

bosnbHble auaberom Kak 1-ro, Tak M 2-ro TUMA, NPUHUMABLIME JONOJIHUTENBHO K
TPAIUIIMOHHOMY JICYCHHIO JKMBYIO BOAY C MHKpPO3JEMEHTaMH, YK€ UYepe3 HECKOJbKO IHEH
OTMEYaJIM SIBHOE YJIyYlIEHHE CaMOYYBCTBHUS, HCUE3HOBEHHE cJa0OCTH U  IOBBILICHUE
paborocrioco6HOCTH. OCOOEHHO 3aMETHBIM OBLIO YITyYIlIeHHE Y OOJIBHBIX C OHEMEHHEM PYK H HOT,
a Takke OOJISIMM B MKPOHOKHBIX MBIIIIAX U 3aTPYJHEHUAMU NPHU X0Jp0e. Yke uepe3 2 Helenu y
TakuX OOJNBHBIX HCYe3ady OO0NMM B HOTaX M TApacTe3Wd, MPEKpallalnch HOYHBIE CYAOPOTH
MKPOHOKHBIX MBIIIII.

1. CHu:KkeHUe IJII0K03bl B KPOBH Y 00JIbHBIX 1Ma0eToM 2-ro TUIIa

VY G0NbHBIX AMA0ETOM 2-T0 THIA MOKa3aTeIH TII0KO3bl B KPOBH OOBIYHO HAYMHAIOT MEHATHCS
K KOHIly 2-Ui HEJeNu MpueMa KaTtoyimTa. MBI MpOBEpsIN TIIIOKO3y B KPOBU IO JICUCHUs, yepe3 2
HeJ/IeM T0CIe Havaja JISYeHHUs], Yepe3 MecsI] 0CIe OKOHYAHUS JICUYeHUS U 3aTeM KaK/bli MecsIl B
TedeHue mnosyroga. OObMHO 3G (EKT MecIYHOro JeUEHHUs MPOJOJDKAETCS OKOJIO 5—6 Mecsles,
MIOTOM IJIIOKO3a B KPOBU HAUYMHAET MEJIEHHO BO3pACTaTh.

Yepez 4-6 Henmenb mnpuemMa KaToJUTa C MHKPOdJIEMEHTaMH IpU HayalbHBIX CPEAHMX
3HA4YEHUSAX IIIIOKO3bI 175 MI/am Mbl HaOII01aK CHUYKEHHE TIIFOKO3bI B KDOBU HATOIIAK:

* yepes 2 Henenu — Ha 16 %;

* yepe3 4 nenenu —Ha 11,5 %;

* gyepe3 MecsIl ITOC/ie OKOHYaHusI JiedeHus — Ha 14,9 %;

* yepes 2 Mecsla nocjae OKOHYaHus jeueHus — Ha 19,4 %;
* yepes3 3 Mecsla nocjae OKOHYaHus eueHus — Ha 25,7 %;
* gepes 4 MecsIa nociae okoHdanus gedenus — Ha 21,1 %;
* gepe3 5 MecsIIeB Mociie OKOHYaHus JieueHus — Ha 13,7 %.

Uro o3HavaoT 3TU npoueHThl? Hanpumep, cpennee Hanbosbliee MOHMKEHHUE TITIOK03bI ObLIO
JOCTUTHYTO uepe3 3 Mecsia u coctaBuio 25,7 %. ITo 03HavaeT, 4To €Ci y OOIBHOTO /10 JIEUSHHUs
IJIFOKO3a B KPOBU B TEUYCHHE IHS B CpeaHeM cocTaBisiia 175 mr/mi, To depe3 3 mecsia mocie
Hayaja JIEYeHUs CpEeJHHE 3HAUCHMs TJIIOKO3bl MOYTH HOPMAJU30BAJIUCh U OBLIM YyTh BBIIIE
BepxHel rpaHunpl HOpMbl — 130 mr/an. Ilpuyem sTO0 mnpoucxonuiao Ha (QOHE CHUXKEHHUS



MEIMKaMEHTO3HOW Teparnuu!

VY nmanueHTOB KOHTPOJIbHOM TPYIIbI, MOJYYaBUIMX TOJIBKO TPAJWLHUOHHYIO TEparui, He
Ha0J110/1a710Ch CHUYKEHUSI [TOKa3aTesIeil III0KO3bI.

VY manweHToB, MPUHUMABIIUX TOJBKO XUBYIO BOIY 03 BBEJCHHS B HEE MHKPOIJIEMEHTOB,
Tak)ke HaOJI0/1aJI0Ch CHIDKEHUE TIIFOKO3bl B KPOBH, HO JICHCTBHE OBUIO HAMHOTO ciia0ee U HE CTOJb
JONTOBPEMEHHOE (MaKCHMAaJIbHOE CHIDKEHUE TIIFOKO3bI HAOIIOJAIoCh depe3 4 Hemenu IpuemMa
pactBopa (mo 11 %), 3aTtem uepe3 2—3 Hedenu ypOBEHb TJIFOKO3bI BO3BpALIANCAd K IPEKHEMY
YPOBHIO).

PesynbTathl nccnenoBanus mokasansl Ha puc. 20.
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Puc. 20. CHuxeHue mnokaszateneil TIIOKO3bl B KpOBM HaTollak Ha (hOHE MpUMEHEHUs
KaTOJIUTa C MHUKPO3JIEMEHTaMH y OOJBHBIX AradeTom 2-ro tuma (Hopma 60-125 mr/mr)

2. CHuKeHMe TJIIOKO03bI B KPOBH Y 00J1bHBIX AUa0eToM 1-ro Tuna

Huaber l-ro Tuma BcTpedaeTcss ropa3io pexke, dem aumader 2-ro tumna. Cumraercs, 4To
KOJINYECTBO TAaKUX OOJBHBIX cocTaBiseT okosno 10 % ot oOmiero yncna quabeTukoB 2-ro Tumna. Y
00JbHBIX AMabeToM 1-ro THma Takke HaOJII0JAloCh YMEHbIIEHUE MOKa3aTeNlell TII0KO3bl B KPOBU
HAaTOINIAK, IPUYEM YIYUYIIEHUE HACTYIAJIO YK€ MOCIIE MEPBbIX 2 HEAEIb JICUEHUSI.

Hano cka3zaTh, 4TO cpeHHE MOKa3aTeNn IIIOKO3bl Y ATUX OOJIbHBIX B LIEJIOM JIydlle, YeM Yy
00JBHBIX TUAa0ETOM 2-TO THMA, TaK KaK y OOJBIIMHCTBA CTOSAIAa HHCYIMHOBAS MTyMIIa.

[Ipun BBeneHum KaToJaUTa Ui JiedeHUS OOJIbHBIX AuabeToM 1-ro TuUma MpH HaydaJlbHbBIX
cpenHux 3HaueHusx 143,5 Mr/an cpeqHue 3HaYeHUS TIIFOKO3bI CHUKAIUCH!

* yepes 2 Henenu — Ha 21,4 %;

* yepe3 4 nenenu — Ha 34 %;

* gyepe3 MecsIl Iociie OKOHYaHusI JiedeHus — Ha 10,5 %;

* yepe3 2 Mecsla Nocjae OKOHYaHus JieueHus — Ha 45 %;

* yepes 3 Mecsla nocjae OKOHYaHus JeueHus — Ha 32,8 %;
* gyepes 4 MecsIa nociae OKoHYaHus edenus — Ha 33,2 %;
* yepe3 5 MecsIeB rmociie OKOH4aHus tedeHus — Ha 8,1 %.

Taxum oOpazom, yxe yepe3 2 HeAeu JIeUeHUs] KaTOJIMTOM C MUKPO3JIEMEHTaMHU NPU CPETHEM
3HAYEeHUU TIIIOKO3bI 710 JieueHus: 143,5 Mr/mu1 3To 3HaueHHWe HOPMAJIM30BBIBATIOCH U JIEP’KAIOCHh B
rpaHuIlaX HOPMBI B TeUeHUE 4 MECSIIEB MOCIe OKOHYAHUS JICUCHUSI.

VY manmeHToB KOHTPOJIBHOM IPYMIbI CHIXKEHUS MTOKa3aTelNel rIoKo3bl He Ha0Ir0/1a10Ch.

VY nanueHToB, MPUHUMABIIUX TOJBKO XKUBYIO BOJLYy 0€3 BBEJCHHS B HE€ MHKPOIJIEMEHTOB,
TakXke HaOJII01al0Ch CHHYKEHHE TIIIOKO3bI B KPOBH, HO JAEHCTBUE ObLIO HAMHOTO ciabee U He Takoe
JI0JTOBPEMEHHOE.



Pe3ynbpTathl nccnenoBanus moka3ansl Ha puc. 21.

A

150

r L._.. g

_\},:] 1 1 1 1 1 1 1
NEpes, SEpeE HEDES e HEDES HERES HEsIec HEEd
AEUEHAEM P HEARAM 4 HeagaM 1 mecal 2 mecala 3 mecaua 4 Mecana S mecaues

el [pyTING, NCHAYHRBLLIER TRBAMLIAGHHYID TERATHC M XMBYIO BOAY & MMKDODASMEHTMM
TERTIME, MOy ERLLIEE TREAMLUIMOHEYRD TEDANKED

i [ERTINE, MOAYHERLIET TESAMLIMOHHYID TEDETWED M HMEYID BOAY

Puc. 21. CHwkenue moka3aTeneil TIIOKO3bI B KPOBHM HATOIIAK Ha (OHE NPUMEHEHHUS
KaTOJINTa C MUKPOAJIEMEHTaMH Y OOJBHBIX AnadeToM 1-ro tumna (Hopma 60-125 mr/mm)

3. CHukeHMe ToOKa3aTessl TJIMKO3WJIMPOBaHHOro remorjioomna HbAlc y 6oabHbIX
auadeToM 2-ro THIA

Y G0sIbHBIX 1MAa0ETOM 2-TO TUIA MPH MPHEME KaTOJIUTa C MUKPOAJIEMEHTAMH JIOTIOIHUTEIEHO
K  TPaAULMOHHOMY  JICYUEHUIO  HAOJNIOJAINCh  3HAYUTEIBHOE  CHIIKEHHE  I10KazaTelis
TJIMKO3WIMPOBAHHOTO TEMOTJIOOWHA B KPOBH, MPHYEM 3TO CHIDKEHHE JOCTHTANI0 MAaKCHMabHBIX
3HaYeHUH uepe3 MecsAl] IMOCie OKOHYAHHUS JIEYEHUs, MPOJOJDKAJIOCh HECKOIBKO MECSLEB U
YACPKUBAIOCH HA 3HAUYEHUSIX, HAMHOTO HI)KE MCXOTHBIX, B TCUCHHE 5 MECSIIEB MOCIE OKOHUYAHUS
JICUEHHUSL.

CHMXEHHUE MIMKO3UIMPOBAHHOTO TE€MOTIIO0NHA y OOJIBHBIX AMA0ETOM 2-TO THTIA!

* gyepes 2 Henenu — ¢ 9,2 1o 8,6 % (camwkenue Ha 0,6 %);
* uepes 4 Henenn — 110 8,3 % (cHmxernue Ha 0,9 %);

* yepe3 mecsn — 10 7,2 % (cHmkenue Ha 2 %!!);

* gepes3 2 MecsIia ociie OKOHYaHuUs JiedeHus — 10 7,5 %;
* yepes 3 Mecsia Nocjae OKOHYaHus JieueHus — 10 7,6 %;
* yepes 4 Mecsiua nocjae OKOHYaHus JieueHus — 10 7,6 %;
* yepe3 5 MecsI1eB rmociie OKOHYaHus JeueHus — 10 7,9 %.

910 3HAYUT, 4YTO Y 6OJ'IBHBIX, NUBIIKX B TedueHue 4-6 HCACIIb JXUBYIO BOAY C aKTHBHBIMU
MHKPOIJICMEHTAMH, OIMMACHOCTh BO3HWKHOBCHUA OCJIOKHEHHUH CHIDKanach 0oJiee 4eM HAII0JIOBUHY.
TaK, nNoACYUTAHO, YTO CHUIKCHUC TJIMKO3HUJIMPOBAHHOI'O reMorJioOnHa Ja>XC Ha 0,9 % o3HaudaeT
CHMKCHUC PHUCKaA:

* 11000T0 OCJIOKHEHHS WM CMEPTH, CBA3aHHBIX C CaxapHbBIM AHAa0EeTOM, — Ha
12 %;

* MUKpOaHTHONATHI — Ha 25 %;

* nH(papkTa Mrokapaa —Ha 16 %;

* TnabeTnyecKor KaTapakTel — Ha 24 %;

* peTMHONATHH B TeueHue 12 net —Ha 21 %;

* apOymMuHypuH B Tedenne 12 et — Ha 33 %.

Y nanueHTOB KOHTPOJBHOM TpYyNIbl, IOJy4YaBUIEH TOJIBKO TPAJAUIMOHHOE JIEYEHHUE,
CHIDKEHHMSI ITOKa3aTesel ITMKO3WINPOBAaHHOIO TeMOrIo0nHA He Ha0Ir01a10Ch.



Y nanmueHToOB, NHBIIMX JXUBYIO BOAY 0€3 MHUKPORJIEMEHTOB, YIJIYYIICHHS TTOKa3aTems
TIIMKO3WIIMPOBAHHOTO TeMOTII00MHA TOXKE He HAOII0JaI0Ch.
Pe3ynbpTathl nccnenoBanus noka3anbl Ha puc. 22.
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Puc. 22. CHikeHue nokasaresieil INIMKO3WINPOBAaHHOIO reMOIJI00MHa Ha (JOHE IpUMEHEHHUs
KaTOJIUTa C MHUKPO3JIEMEHTaMH y OOJBHBIX AradeToM 2-ro tuna (Hopma 4,3-6,1 %)

4. CHHKeHMe TI0Ka3aTesisl IVIMKO3WIMPOBAHHOro reMorjodouna HbAle y 60abHBIX
auadoeroM 1-ro Tuna

VY OonpHbIX JuabetoM 1-ro Tuma npu NpuUeMe KHUBOH BOJBl C MHUKPO3JIEMEHTaMU
JOTOTHUTEIBHO K TPAIUIIMOHHOMY JICYEHUIO HAOIIOAAINCh 3HAYUTEIFHOE CHIDKEHHE MOKa3aTels
IJIMKO3WIMPOBAHHOI'O T'eMOIVIOOMHA B KPOBH, IIPUYEM 3TO CHMXKEHHE JOCTHIaJl0 MAaKCHMaJIbHBIX
3HAYEHUH yepe3 2 Mecsla Nocie OKOHYAHUS JICUEHUS:

* gyepes 2 Henenu — ¢ 7,9 1o 7,4 %;

* yepes 4 venenu — 10 7,4 %;

* yepes Mecau — 10 7,1 %;

* gyepes 2 MecsIa mocjae OKOHYaHus JiedeHus — 1o 6,8 % (camwkenue Ha 1,1 %!!);
* yepe3 3 Mecsila Nocjae OKOHYaHus JieueHus — 10 6,9 %;

* yepes 4 Mecsia nocae OKOHYaHus JiedeHus — 10 6,9 %;

* yepe3 5 Mecs1eB rocie OKOH4aHus jeyeHus — 10 7,0 %.

Y mNanueHToB KOHTPOJBHOM TIpYyMIbI, TMOJXy4aBLIeH TONBKO TPaJULMOHHOE JIEUEHHE,
CHIDKEHUS ITOKa3aTeseil INTMKO3UIMPOBAaHHOTO FeMOIJIOONHA He HaOII01anoch.

VY ManueHToB, MNUBHIMX KaTOJIUT O€3 OINpeleleHHBIX MHKPO3JIEMEHTOB, YIIy4IIEHHs
MIOKa3aTels TIMKO3MINPOBAHHOTO FeMOTIIO0ONHA TaKKe He HaOJII01aIoCh.

PesynbTarsl MccneaoBaHus MOKa3aHbl HA puc. 23.
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Puc. 23. CHuxeHHE MOKa3aTeNNel TIIMKO3WIMPOBAHHOTO TeMOIrI00MHA Ha (hOHE MPUMEHECHHS
KaTOJIUTa C MHUKPO3JIeMEHTaMH y 00NbHBIX quadeTom 1-ro tumna (Hopma 4,3-6,1 %)

5. CHHM:KeHMe OTPeOHOCTH B MHCYJIMH3aMelaueil Tepanuu y 00JbHbIX JuadeToM 2-ro
THIIA

bonpHble, mnpuHMMaBIIME B TedeHUE 4—6 HeIeldb KaTOJUT C AaKTUBHPOBAHHBIMHU
MHUKPO3JIEMEHTAMHU, CMOTJIM CHHU3UTH CBOIO TOTPEOHOCTh B HMHCYJMHE WJIM €ro aHajorax. JTO
O3HAYaeT, YTO B peE3yJIbTaTe BIUSHUSA >KMBOW BOJBI M aKTHBHBIX MHUKPODJIEMEHTOB, C OJHOI
CTOPOHBI, BO3PACTAET MPOAYKIUS WHCYJIHHA, C JIPYrOd CTOPOHBI — YYyBCTBUTEIBHOCTH K HEMY
KJIEeTOK opranusma. JlemaTb mnogoOHOE YTBEpXkACHHWE TO3BOJIAIOT HAaM HE TOJIBKO HAaIIH
KIIMHUYECKHE HAONMIO/IEHNUs, HO U OKCICPUMEHTAJbHbIC JIaHHbIC, TOJYyYCHHbIE SMOHCKUMHU
yuyeHbIMH. O4YeHb Ba)KHO, YTO COKpAIIeHHE MOTPEOHOCTH B MHCYJIHMHE MPOUCXOAMT Ha (QoHe
YIIYUIIIEHUS BCEX MOKa3aTesiel KPOBU, BAXKHBIX IS TMa0eTHKa.

Y OONBHBIX CaxapHbIM JUA0ETOM CHIKAJIOCh CpelHee MOTpebsieHWe WHCYJIMHA WM €ro
aHAJIOTOB:

* gyepes 2 MecsIia Mocie OKOHYaHUs JieueHus — 10 56 %;
* gyepe3 3 MecsIia nocjae OKOHYaHus JieueHus — 10 58 %;
* yepes 4 Mecsia nocjae OKOHYaHUs JieueHus — 10 58 %;
* yepe3 5 Mecs1eB rmociie OKOHYaHus JeueHus — 10 63 %.

PesynbTatsl MccienoBaHus MOKa3aHbl HA puc. 24.

Mecsna nedeHus: )KUBOM BOJOW C MUKPO3JIEMEHTAMU XBATWUJIO JJIi TOrO, YTOOBI COKPaTUTh
IIOYTH BJBOE IPUEM MEIUKAMEHTOB Ha 5—6 MecsaueB BHepeld. Tak Kak 3TH HCCIEIOBAHUSA
MPOBOAWINCh B KIMHUYECKUX YCIOBUSX, Mbl HE MOINIM TIOUTH OOJBHBIX KaTOJIUTOM C
MHUKpOdJIeMeHTaMu OoJbiie 4—6 Hexenb. Ho MHorue OoJbHBIE MOCTE BBIMUCKU MPHOOpETH
anmapatbl M JeJald KUBYIO Boay goma. lIIpocro »xuByro Boxy, 0Oe3 no0aBieHuss B Hee
MHUKpPO3JIEMEHTOB. Y TakuX OOJbHBIX B JaJbHEHIIEM MOCTOSHHO LIJIO CHMXKEHHE MOTPEOHOCTH B
MHBEKUHUAX WHCYJIMHA U YJIy4llleHUe UM HOpMallu3alus aHaJn30B. MHOIHX 3THX OOJIbHBIX MOCTe
MOBTOPHOT'O Kypca IpruemMa KHBOH BOABI C MUKPOIJIEMEHTAMU MbI MIEPEBEIH Ha TaOIeTUPOBAHHYIO
TEpaIuio.
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Puc.24. CHuxenwe nOTpeOHOCTH B HWHCYJIMHE Ha (OHE NPUMEHEHHUS KaTOJIUTa C
MHUKpO3JIEMEHTaMH y OOJIbHBIX 1UAa0ETOM 2-r0 THIa

6. CHuKeHMe TOTPeOHOCTH B MHCYJIMH3aMelalollel Tepanun y 60JbHBIX quadeTrom 1-ro
THIIA

Cuuraercs, 4To MOCIE KOPOTKOrO MEepUoja Havajla MHCYJIMHTEPAlUU CHU)KEHHE J103bl AJIA
OOJBHBIX CaxapHbIM AuabeToM 1-TO THIa HEBO3MOXHO, BO3MOXHO TOJBKO YBEIMYCHHE O3B
Hammm GonpHbIe caxapHbIM ArabeToM 1-ro TUIa yMEHbIIAlu, U OY€Hb OLIYTHMO, 03y BBOAMMOIO
W3BHE MHCYJIMHA, a 3HAYUT, HAYYUJIFCH» BBIPA0ATHIBATh CBOM COOCTBEHHBIH, «POAHON)» HHCYJIHH.

MpbI HOHHMaeM, YTO 3TO CMENbIi BBIBOJA, KOTOPBIA TpeOyeT HE TOJBKO KIMHUYECKHX, HO U
AKCIEPUMEHTAIIBHBIX TOATBEPXKIACHUN. Takue HKCIIepUMEHTAIbHbIE TTOATBEPKICHUS Mbl HAIILJIU B
paboTax SMOHCKUX YYEHBIX, HAOJIIOJABIIUX MOBBIIICHHE BHIPAOOTKH WHCYJIWMHA W TMOHUKCHHE
YPOBHS TJIFOKO3BI KPOBH Y JKUBOTHBIX C UCKYCCTBEHHO BOCIIPOM3BOJAMMON KapTHHOW auadera 1-ro
THUIIA, KOTOPBIX MOMIIN KUBOH BO0N. DEeHOMEHY CHIKEHHUS MOTPEOHOCTH B MHCYIMH3aMEIIaoen
Tepanuu y OOJIbHBIX CaXxapHbIM JUA0ETOM 1-TO THIIA OTBEYALT, KAK MHE KaXETCSI, TCOPHSI «CIISIIUX
0eTa-KIETOKY.

BBenenue akTMBUPOBAaHHOTO pacTBOPa, MEHSIOIIETO PEIOKC-CTATyC KJIETKHU, IEPEBOAUT OeTa-
KIETKYy B aKTHBHOE COCTOSHHE, MPH KOTOPOM BO3MOXKHAa BBIPAOOTKAa HHCYJIHHA. Y OOJBHBIX
caxapHbIM AuabeToM 1-ro THIa CHUXKAJIOCH CPeIHEE MOTPeOIeHe HHCYJIMHA WA €T0 aHaJIOTOB:

* gyepes 2 Hepenu — 10 73 %;

* yepes 4 nenenu — 10 63 %;

* yepe3 MecAl — 110 65 %;

* gyepes3 2 MecsIia Mocie OKOHYaHUs JIeueHus — 10 68 %;
* gyepes3 3 MecsIia nocjae OKOHYaHuUs JIeueHus — 10 66 %;
* yepes 4 Mecsiia nociae OKOHYaHus JieueHus — 10 69 %:;
* yepe3 5 Mecs1eB rmocie OKoH4aHus JeyeHus — 10 80 %.

Pe3yHLTaTBI HCCIICAOBaHUA ITOKA3aHbI HA pUC. 25.
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Puc. 25. CHmxeHnue noTpeOHOCTH B MHCYJIMH3aMeIIAIoNIel Tepanuu y O0NbHBIX quabeTom 1-
ro Tuna

7. BiiusiHMe HAa NOKa3aTeJd XO0JIeCTePMHA H JIMNONPOTEHJA0B BbICOKOW W HU3KOM
IUIOTHOCTH

HopMma o0miero xonectepuHa KpoBU HE MoJkHA mpeBblmaTh 200 Mr/an, win (IO cUCTEME,
KoTopas npunsta B Poccun) — 3,0-6,0 MMoItb/1.

Hecmotpss Ha TO, 4TO 3HaYeHHE XOJEeCTEpHHA B OOLIEM CMBICIE B MOCJIEIHEE BpeMs
IepecMaTpuBaeTcs, i AUMA0ETUKOB IOBBIIIEHHBIM XOJECTEPUH O3HAYAaeT IOBBIIIEHHBIH PHUCK
BO3HUKHOBEHUS  CEpPJCYHO-COCYIUCTBIX  OCIOXHEHHH. Jl[MaGeTuKy Hago OTHOCHTBCS K
MOBBILIEHHOMY XOJIECTEPUHY HACTOPOKEHHO, CTPEMUTHCS €r0 MOHU3UTh, HO HE XBaTaThCs cpasy 3a
MEJMKaMEHTO3HbIE Tpenaparbl, a TOMbITaTbCI CHU3UTH XOJIECTEPHH IUETOM, >KUBON BOJOM,
JICKApCTBEHHBIMH TPaBaMHU — 0JIar0 TAKUX BO3MOXKHOCTEH MMEETCS BEJTMKOE MHOXKECTBO.

Pe3ynbTathl MccneaoBaHus MOKa3aHbl HA puc. 26.

0 P

(4] 1 1 1 1 1 1 1
TTESERS, HEDEE THEAE el “EpEl M3 HEDED HEHED
AEMEHWEM 2 HEARAM  AEHEHWA T mECAL  EMECRUA 3 MECALE 4 MECAL 5 MECALIER

el S0ALHERE AMARETOM (THI 23, NOAYHIBLIME TRAAMLBOHHYIS TELAMMIOD M RHEYD BOAY
£ MHEDORARMEHTEMM
EonbHERE AMateTom (THM 1), NoAYHaaLLIME TRAAHLIBOHHYIO TERErHIG M SHEYID BOAY
C MHEROIAEMEHTEVH

Puc. 26. W3meHeHne mokaszaTenedl XoJieCTepWHA TMpU TNPUMEHEHHHM KaToJiuTa ¢
MUKpOdJIeMeHTaMu Jyist uadera 1-ro u 2-ro TunoB (HopMma 10 199 mr/mn)

Kaxk BuauTe, MCXOIHBIE TIOKA3aTENIN XOJIECTepHUHA Y OOJIBHBIX JUA0ETOM 2-T0 THMA 0 Hadaja
JiedeHus ObUTM HECKOJBKO MOBBIIIEHBI U COCTABIsUIN B cpenHeM 236 mr/nn. Ha dhoHe muThs *KUBOiA
BOJIBI ¢ MUKPOYJIEMEHTAMH TTOKA3aTe)Ib X0JIeCTepHHA CHUKAJICS, MPUOIMKASICh K HOPME, B TIEPBBIC
2 MecsIa, 3aTeM B TeUeHHUE elle 4 MecCslleB OCTaBajCs HUXKE HCXOAHBIX 3HadeHwil. B rpymme,



KOTOpasi mojiydaja TOJIbKO TPaJWLMOHHYIO TEpanuio, CHUKEHHS IOKa3aTeliell XoJiecTepuHa He
Habmoxanock. B rpynme OOJNBHBIX, NHBIIMX JKUBYIO BOAy 0€3 MHKPOIJIEMEHTOB, TaKXe
Ha0J110/1a710Ch CHIYKEHHE X0JIeCTepHHA.

Y OonpHBIX auabeToMm 1-ro THma IEHCTBUE KaTOIUTAa C MHKPOIJIEMEHTaMH ObLIO Oolee
BBIPOKEHHBIM, OJJHAKO M HUCXOAHBIC IMOKa3aTeNd Yy JTUX OOJIbHBIX ObUIM HUXKE U PaBHSUIUCH
219,5 mr/nn. JlelicTBHE KaToIUTa ¢ MHUKPORJIEMEHTAaMH HAOJI0aIoCh B TEUCHHE 6 MECSIEB Mocye
Mecsilla MUThS W MPAKTUYECKH MPUBOJIWIIO IOKA3aTelIM XoJieCTepuHa K HopMme. Mpentuunoe
JEHCTBHE OKa3bIBAJIO MTUTHE JKUBOM BOJIBI 0€3 MUKPOIJIEMEHTOB.

[IpuBeny Takke pe3ynbTaThl BIUSHUS JKUBOM BOJBI HAa IIOKa3aTeld TaK HAa3bIBAEMOI0
«mioxoro» xonecrepuna — JIITHIT niou LDL.

[Tonmxenue JIITHII sBisiercss BaKHBIM KPHUTEPUEM YJIYUIIEHUS COCTOSIHUS OOJBHOTO W
TOBOPHUT O CHIDKEHUW PUCKA BO3HHKHOBEHHS y HEro MUabeTUYECKUX OCIIOXKHEeHuU. MpeanmbHo,
KOI'JIa YPOBEHb «IJIOXUX», HU3KOMOJIEKYJISPHBIX JIUIIONPOTEHI0B y nuabeTukoB Huxe 70 mr/mi.
Cnenyer 3aMeTHTbh, YTO TaKOH YpPOBEHb JIOCTMIAeTCsl Yy B3pPOCIBIX JIOJAEH OYEHb PEIKO.
Hopmanbnsie 3navenust JINIHIT mus guaGetwkoB nexar Huxke 100 mr/mi, umu (B pOCCHICKHUX
eMHUIIAX ) JUTSI MY>KUUH — 2,25-4,82 MMOJB/1, 1)1 ®eHImuH — 1,92-4,51 Mmmonb/m.

PesynbTathl uccneaoBaHus MOKa3aHbl Ha puc. 27.
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Puc. 27. U3smenenue noxazareneil «mioxoro» xonectepuna (JIITHIIT) na ¢one npumenenus
KaTOJINTa C MUKPOAJIEMEHTAMH Y OONMBHBIX AUabeToM 1-ro u 2-ro TunoB (HopMa A0 99 mr/mn)

KaronmuT CcTaTUCTHYECKH [OCTOBEPHO TIOHIIKAT 3HAYCHHUS «IUIOXOTO» XOJIECTEPHHA Y
I1abeTUKOB Kak 1-ro, Tak u 2-ro tuna. [Ipuuem neiictBue xatonura ObLIO MPOJIOHTUPOBAHHBIM U
MIPOIOJDKAIIOCH B TEUEHHE 6 MECSIIEB IOCIIE MECAIIa JICUCHUSI.

Karonut Takke MO3UTUBHO BIMSUI Ha MOKaszarenb «xopomero» xoiecrepuna (JINBIT win
HDL), noBbImas ero y 60iapHBIX [uabeToM 000uX TUMOB. B HOpMe 3TOT moka3aTelb 10JKeH OBbITh
Bbime 40 mu/an. B Poccun npuHATH cieayromye 3HaueHus: ypoBeHb Hke 1,0 MMOJIb/TT — HU3KHN
1 CUMTAETCS OCHOBHBIM (PaKTOPOM pHUCKa CEpAECUHO-COCYIUCTHIX 3a0oneBanuii, ot 1,0—1,5 Mmmons/n
— npuemiieMbld, OT 1,5 MMOJIB/J U BbIlIE — BBICOKUH (TaKoil ypOBEHb MOXKHO pacCMaTpHUBaTh Kak
MOTEHIMATBHYIO 3aIlUTy OT CEepACYHO-COCYIUCTHIX 3a00JieBaHUil). YBEIHUEHHE COJCpPKAHUS
JIIBII (HDL) roBoput 00 yy4II€HMH COCTOSHUS OOJIIBHOTO.

8. CHM:KeHMe apTepuabLHOrO AaBJIeHH s

Hanuune y OonpHOrO apTepualibHONM THIIEPTOHUEH caxapHOTo qualeTa cpasy MepeBOAUT €ro
B TPYIITy BBICOKOTO PHCKA CEPJEYHO-COCYAUCTHIX OCIOKHeHHMH. Takoe coueTaHne HeceT B cede
OIaCHOCTh OBICTPOTO M MPOrPECCUBHOTO Pa3BUTHS COCYAMCTBIX OCJIOKHEHHUH, XapaKTepHBIX Kak
JUIE TUTEPTOHUKOB, TaK M Il JUA0CTHKOB, ITOCKOJBKY OpraHBI-MHIIEHH IS yKa3aHHBIX
3a00JeBaHUN OJTHH U T€ ke — CepJllle, IEHTpaIbHAsl HEpBHAs CUCTEMa, IIOYKH, COCY/IbI.

Hamu OpUTO 3aMEUYEHO TOHIKEHUE apTepPHaIbHOTO JABJICHUS Y MHOTUX OOJBHBIX JHA0ETOM,



MUBIIUX KAaTOJIUT C MUKpo3JeMeHTaMu. Tak, runepronueit ctpaganu 36 % OONbHBIX B ONBITHOM
rpynme ¢ guadetoM 2-ro tuna u 22 % OOJBHBIX B KOHTPOJIBHOW rpynne ¢ auadberoMm 1-ro tuma.
[Tocne xypca Tepanuu y 87 % 6onbHbIX ¢ quaderom 2-ro tunanyS0 % OonbHBIX ¢ AuadeToM 1-ro
THUIA HA0JII0JAJIaCh HOPMAJIH3alHs apTEPHATILHOTO JaBICHHS, YTO MO3BOJMIO COKPATUTh WIIN JIa%Ke
OTMEHUTH aHTUTUTIEPTEH3HATIbHBIE CPE/ICTBA.

Kcratn, sxuBas Boja 5(QQEKTHMBHO CHI)KAeT IaBJICHHE Yy TUICPTOHHKOB HE TOJIBKO C
caxapHbIM AHa0ETOM, HO U C CEpJICYHO-COCYAUCTOM MaTONIOTUEN U IPYTUMU 3a00IeBaHUSIMHU.

IToaBenem urorn

B 3aknirodyeHune Xody MOJBECTH NPUMEPHBIA UTOr COOPAHHOTO HAMM OINbITa MPUMEHEHUS
KaTOJINTA TIPH JICUeHUU auadbeTa 1-ro u 2-ro TUTIOB.

[IpumepHo 45 yenoBekaM u3 KaxabIx 30, TUBIIMX KATOJIUT ¢ MUKPOJIEMEHTAMHU, YJAETCS C
WHBEKIMH WHCYJIMHA TIEPEeBECTH Ha Ta0JIeTUPOBaHHYIO GopMy JedeHus. OcCTaabHbIE COKPANIAIOT
MIPUMEHEHHUE UHCYJIMHCOIepKanX MeaqukaMeHToB Ha 20—70 % Ha doHe yinydlleHus nokasaresei,
BAXKHBIX JUJISI AMAOETUKOB.

[Ipumeprno y 1-2 uenoBek u3 Kaxablx 30 103y HHCYJIMHA W3MEHHUTb HE YJAeTcs, HO
yIIydlIeHWe TIOKa3aTelieii KpOBH UM OOIIEr0 COCTOSIHUS, IOBBIIIEHHE pPabOTOCIIOCOOHOCTH,
HcYe3HOBEeHHE c1abocTH, 00Jeil B HOrax 0TMeYaroT Bce 0e3 UCKIIIoUeHUs! OOIbHbIE.

[Ipaktueckn y Bcex OOJBHBIX HAOIMIOJAETCSA YIIYUIICHHE pPE3yJIbTaTOB AaHAJINU30B:
YMEHbBIIIEHUE TJIIOKO3bl KPOBU, TJIMKO3WJIMPOBAHHOTO TE€MOIVIOOMHA, OOIIEro M «IIJIOXOT0)
XOJIECTEPUHA U YBEIIMUEHUE «XOPOIIEro X0JIECTEPUHA.

N3 wunTepecHbIX 3(PQPEKTOB, COMyTCTBYIOIIMUX JICUEHUIO KaTOIUTOM, OTMEYArOTCS:
HOpMaJIU3aIMs MOBBIIICHHOTO apTepUaIbHOTO JABJICHUS BIUIOTH JI0 OTMEHBI paHee MPUMEHSIEMBIX
TUIMOTEH3UBHBIX MPENapaToB, TMOBBIIIEHHE JHUOUIO M CeKCyalbHOM QYHKIMH (Y MYXYHH),
HCYE3HOBEHHE O0JIell B HOrax M CHHApPOMA MEpeMEXarolleid XpOMOThI, HOpMaIM3alUs padOThHI
KHILIEYHHKA, YIIyqIlIeHUEe PYHKIINH MTeYCHH.

[Tocmeanuii coyyail comyTcTByromero 3gpgexra NMPUMEHEHUS KaTOJIUTa C MHKPOJIEMEHTAMHU
y OJHOTO M3 HAIIMX OOJBHBIX IHA0ETOM pa3BeceNMl BCEX Bpaueil M MeacecTep B MpaKCHce.
[IpuxonuT mamnueHT, MOJyYUBIINN Kypc Tepanmuu 2 Mecsia Ha3al, Ha o4epeHOr ocMoTp (Tocie
Kypca Tepanuu 00JbHbIE TPUXOAAT KKl MECAIl 11 CAaYu aHAIU30B U Oeceibl, TAKUM 00pazom
MBI OTCJI)KMBAEM, B TEUEHHE KAKOTO BPEMEHM coxpaHsieTcs d(PQeKT JIeueHUs: U OonpeaeseM, Kak
4acTO HAJ0 MPOBOJIUTH MOBTOPHBIE KYpChl JiedeHHs). Tak BOT, MPUXOAUT ITOT MAIMEHT U C
TOP’KECTBOM II0Ka3bIBAa€T MHE CBOIO JIBICUHY, BepHee, 10—12 BOJOCKOB Ha MakylIKe JIBICHHBI.
Oxka3sbiBaeTcs, 10 JeueHus: X He ObLIO, M Hayald OHU PACTH MOCIe JeueHus (Hy, B 9TOM cliydae
eMy Jydlle 3HaTh, OH-TO CBOM BOJIOCHI 3HaeT Hamepeder). OH Bce MeHs paccrpaimvbBal —
HaOII0/1aJH JIU MBI 3TOT ()€HOMEH paHbIIIe WU OH TaKOW eTUHCTBEHHBIH. UeCTHO roBOpS, HE 3HAIO.
To, 4TO MUTHE U MBITHE TOJIOBBI KATOJIUTOM TTOMOTAET IIPH BBIMAICHUH BOJIOC, 3Hat0. Habmronana ne
pa3 U Jaxke MpOBOJAWJIA CHELUAIbHBIE MCCIEI0BAaHUS MO 3TOMY MOBOJY, a BOT TO, YTO KaTOJUT
MOKET MOMOYb MpH oOsbIceHHH... CrenuanbHO He uccienoBaia. Moil malueHT O4eHb MPOCHI
MEHsI Ha3HA4YMUTh MOBTOPHBIA KypC JIEUEHUs MMOCKOPEE — HO TIIFOKO3a y HEro W Mociie 2 MECSIEB
MOCJIe OKOHYAHUS JICUeHUs Obllla B HOpPME, JIa M JpYyrue MoKa3aTeld XOpoIllre, U s yTOBOpHUia €ro
HEMHOI'O0 MOBpPEMEHUTh. [locMOTpUM, 4YTO TMpUHECET CIEAYIOIIMI Kypc Tepanuu Ais €ro
LIEBEJIIOPHI.

MeToauKa MPUMEHEHHsI KATOJUTA JJIsl JIedeHUs 00TbHBIX AuadeToM 1-ro u 2-
ro TMNOB. bBonbHBIM AMabeTOM Kak 1-ro, Tak W 2-T0 THMA Mbl PEKOMEHIYEM IHThE
KaTOJUTA C MUKPO3JIEMEHTaMH. BbIOOp MUKPOIJIEMEHTOB MTPOU3BOUTCS CIICIIUATUCTAMHI
Hamero LleHTpa ¢ ydeTom Tuma auabera, Bo3pacTa OOJNBHOTO, MOKa3aTejaeld KPOBH U
KOoJIM4yecTBa HpHMeHﬂeMOﬁ I/IHch'[I/IH?,aMeCTI/ITeHI)HOﬁ TCpaIruu. CBA3aBIINCH C HaMH, BBI
WA TIONYyYUTEe PEKOMCHIAIMH, KAaKHe MUKPOIJIEMEHTHI TMPUOOPECTH B amTeKe, WU
CMOXETe 3aKa3aTh WXy HAC MO0 MHHUMaIbHON cTomMmocTH. OMUCAHWE BCEro CIEKTpa
MHKPODJIEMEHTOB [UTsl JICUCHHUS [rabeTa Bbl MOXKETE POYHUTATh B CIICAYIOLIEM pa3Jielie.



Kartonut roroButcs Ha OCHOBE BOJONPOBOAHON BOJABI. AKTHUBAIUS MTPOBOJAUTCS B
TedyeHne 7 MUHYT. PacdeT HOpMBI KaToiauTa Ha JeHb: 12 M Ha 1 KT Tenma. DTO 3HAYMT:
mpu Bece 70 Kr BBl BhIMMBaeTe npuMepHo 850 M pactBopa B JeHb. [IuTh KaTOmUT
pPEKOMEHIyeTCs Tocie efbl, Jeis oOmyr o3y Ha 3—4 mnopruu. JleyeHwe HaAIO
MIPOBOINTH B TeueHHUe 4—6 Henenb, KOHTPOIHNPYS YPOBEHb TIIIOKO36I B KpoBH. locie Toro
KaK TJIFOKO3a 3HAYMTENbHO CHU3UTCS M MPOJEPIKUTCS Ha IPUMEPHO OJMHAKOBOM YPOBHE
3—4 mHs, MOXKHO HayaTh IMOCTEIICHHOE CHIDKCHUE JT03bI MHCYIMHA (TI0 3—5 euHMII).

Kaxxnpiii yenoBek MHAMBUAYAJIEH, @ TEUEHUE U JIEUEHHE 1uadeTa CBA3aHbl CO 3HAUUTEIbHBIMU
U3MEHEHUSAMH TJIIOKO3bl, MOITOMY JaBaTb CTaHAAPTHBIE PEKOMEHJALMM [JOBOJBHO TPYIHO.
[Tocoseryiitech ¢ Hamu (o Tenedony wiu MHTEpHETY) — U BMECT€ MbI BbIpaboTaeM HambOosee
IIPOLYKTUBHBIN IUIAH JICUYCHUS.

Makpo— 1 MUKpPO3J1eMeHThbl, IPUMeHsIBIINecs [1JIs1 JIeYeHUsI CaXapHOro quadera

I'unornukemMuyeckuit 3PPeKT KaToauTa, Kak Mbl yOEAUIIUCh, IBHO CBSI3aH C HAJIMYUEM B €r0
COCTaBE€ ONPEJEIECHHbIX MAKpPO— M MHKPO3JIEMEHTOB B MOHHOM COCTOSHHUU. OOBIYHBIA KaTOJMT,
IIPUTOTOBJICHHBIN Ha BOJOMPOBOAHOM BOJE, TOYTH HE BIMSUI HA [TOKAa3aTeIN yIJIEBOJAHOTO 0OMeHa,
HO YMEHBIIIAJ KOJIMYECTBO XOJECTEPUHA U YJIydllal Jpyrue MoKazaTeiau JunuaHoro odmena. C
JPYroil CTOPOHBI, caM 110 ce0e pacTBOP MUKPO3JIEMEHTOB, HE MOIBEPTHYTHIX aKTUBALMH, HE BIUSII
Ha IMOKa3aTelld ¥ He OKa3bIBaJI JIe4eOHOTO BO3ICHCTBUSI.

Hwxe npusenena uapopmanus 000 Bcex MaKpo— M MUKPO3JIEMEHTAaX, BIUSAIONINX HA TEUEHUE
nuaberta. [Ipu nedeHun OONBHBIX AMA0ETOM U3 3TOr0 OOMIMPHOTO CITUCKA HAMU BBHIOMPAIOTCS JTUIIb
HEKOTOpble, TO €CTb OCYLIECTBISETCS WHAMBUIYalbHbIM IOAOOpP Kak cocTaBa Makpo— U
MHUKPOAJIEMEHTOB, TaK M HX KOJHYECTBA, KOTOPBIA 3aBUCHUT OT BHJAA AuadeTa, TOKa3arenen
YIJIEBOAHOTO U JIMITMAHOTO 0OMEeHa, Beca M BO3pacra.

Maxkpo3/1eMeHThbI

MakpossieMeHTbl — 3TO MHHEpaibl, MNPUCYTCTBYIOLIME B YEIOBEYECKOM OpraHuU3ME B
KoJuuecTBe oT 25 1 10 1 K.

K HUM OTHOCATCS HaTpui, XJI0p, Kanui, hochop, Marue3usi, KaabIui, cepa.

Mukpo3ieMeHTbI

MUKpO371EMEHTBI — 3TO MHUHEpAJIbl, NIPUCYTCTBYIOIIME B OPraHU3ME B KOJIMYECTBE MEHEE
0,015 .

K HHMM OTHOCsTCA: MapraHel, Meab, MOJMOJIEH, HUKeNb, BaHaIui, KpeMHHH, 0y0BO, OOp,
KOoOasbT, PTOP, JKENE30, IUHK, CEJICH.

Kaapumit

B opranusme conepxutcs B HopMme okono 1200 r kanbuus, 99 % ero cocpenoTtodyeHo B
KocTsx. Kaxplii JeHb U3 KOCTHOW TKaHU BbIBOAMTCS 10 700 Mr KaibLMs U CTOJBKO K€ JOJKHO
oTkianpiBaTbed. KocTHas TKaHb — 3TO «CKJIaQ» HAIIEro OpraHu3Ma, I/I€ XpaHsTCs €ro
MUHepaJibHble (IIeJ04YHble) pe3epBbl. llpu amumose, NMpakTUYECKH BCErZa CONPOBOXKIAIOIIEM
nuaber, OpraHu3M HYXKIaeTcd B TIOBBIIIEHHBIX KOJIMYECTBAX IIEJIOYHBIX pE3epBOB s
HeHTpann3anuy MpoLEecCOB OKUCIEeHUs TkaHed. OTTyaa ke M3BJIEKaeT OpraHu3M KajblMil U
¢dbocdop npu HemocTaTKe MOCTYIJIEHUS UX ¢ numield. CiaenoBaTesbHO, KOCTHAs TKaHb UTPaeT pojb
1erno Kanblus u pocdopa.

[ToTpebHOCTH B KalbLMU, [0 CPaBHEHHUIO C JAPYTUMHU MHUTATEIbHBIMU BEIECTBAMH, y HacC
orpomHa. Cneiyer OTMETHUTh, YTO caxap 3aKUCIIeT KpPOBb, BBI3bIBAas BBIBEJCHHE KaJIbLUS U3
Opranusma.

Kanpumii — rmaBHBIN U3 MUHEpaioB Oopell ¢ Kucioramu. [loaToMy uem npaBuiibHEE MUTaHHUE
Y MEHbIIIE KUCIO0TOOOPa3yoIIHUX NPOAYKTOB B PallMOHE — TEM JIyUllle COCTOSIHUE 3yOOB U KOCTEH.

Kanpumii  cnocoOCTBYET — O3/I0pOBJIEHHIO — CEpACYHO-COCYJIUCTOM  CHUCTEMBI, IOMOras
CHIDKEHHUIO YPOBHS XOJIECTEpUHA U TPUTIHULEPUIOB, obecriednBaeT ctadmibHbIi coH. C aeduuurom
KaJIbIMsI CBSI3BIBAIOT OOJNM B KOCTSX MpPH IUIOXOHM MOroje, Tak Kak CYMTACTCS, YTO MPHU MAJCHUU
aTMoc(epHOro JaBiIeHMs KAJIbLIMKA YCUIIEHHO BBIBOJAUTCS U3 OPraHU3Ma, YTO MPUBOJAUT K «Kajto0aM



Ha TIOr0J1y», OCOOCHHO Y MOKUJIBIX JIIOJEH.

Kannii

HezameHuMbIil MakpossieMeHT, aOCONIOTHO HEOOXOAMMBIN il KU3HEAEATEIbHOCTH U
HOpMaJIbHOTO  (YHKIIMOHMPOBAHUS  KaXJOW JKMBOM  KieTku. KierouHoe  paBHOBecue
oOecrnieunBaeTcs 3a cyer OajlaHca Kajius ¢ JPyrMMHU dyieKTpoiuTamu. Hapyiienue ypoBHS Kainusi B
OpraHu3Me OOBIYHO BBI3BAHO HE TOJHKO ACPUIIMTOM €0 B PAlOHE, HO U MEJAMIIMHCKON CUTyaruen
— 00JIe3HBIO, a Yallle — €€ JICUCHUEM.

[Tonyuenue [OCTATOYHOTO KOJWUYECTBA Kayusl OOJbIIEC BIUAET HAa HOPMAIU3ALMIO
apTepHalIbHOTO JaBJICHUS, YEM OIpaHUYCHHE MTOTPEOICHUs TOBAPEHHOM COJIH.

Kannif HacTOJIBKO TECHO CBSA3aH C CEPJILIEM, UTO €T0 YPOBEHb B KPOBU IMO3BOJIAET C OOJIBILIOMN
TOYHOCTBIO IIPE/ICKA3bIBATh BEPOSATHOCTh HAPYLIEHUI CEPICUYHOTO PUTMA.

Mapranen (acnmaprar)

Mapraner; He3aMeHHM [UIsl TPOM3BOJACTBA E€CTECTBEHHOIO HWHCYJIMHA, CIOCOOCTBYET
peryJsiiuu cojiepkaHusi caxapa B KpoBu. OH CHUXKAET PUCK PA3BUTHUS aTEPOCKIIEPO3a — YKPEIUISeT
TKaHU apTepuil, aenas ux 0ojee yCTOMYUBBIMU K 00pa30BaHHUIO CKICPOTHUECKUX OJISIICK, U BMECTE
C MarHueM CIOCOOCTBYET HOpPMaIM3AIlMM YPOBHEH XOJECTepHHA M TPUTIIMLIECPHUIOB, OKa3bIBas
ocoboe, cTabuIM3upyroliee IeHCTBIE Ha «IIOXO0I XOJIECTepUH.

Maprasery — HEOOXOQUMBIA MHKPOJIEMEHT JUIs 3allUThl KIETOK opraHu3Mma. Ero
KOHIIEHTpallMs JO0JDKHA OBITh HEOONBIIOW, OJHAKO Hall MOBCEIHEBHBIM palMOH 3a4acTyl0 He
CTIOCO0EH 00eCIeUnTh JTaXKe TAKOTO KOJIMYECTBA.

Xpom

B uenoBedyeckom opraHuzMe COAEPKUTCS OYEHB HEOOJIBIIOE KOJIMYECTBO XpoMa (B CpeaHEM
okono 5 Mr — mpumepHo B 100 pa3 meHbllle, 4eM >keie3a WIM IMHKA). V3 HeopraHmueckux
COCIMHEHUH, MTOCTYIAIIINX C Muilel, BcacsiBaeTcst Bcero 0,5-0,7 % xpoma, a U3 OpraHMuecKux —
25 %.

Jlepunut xpoma MOKET MPOBOIUPOBATH PA3BUTHE OCIIOKHEHUW, CBOMCTBEHHBIX TUabETy —
OHEMeHHE U OONM B KOHEYHOCTSAX H3-3a HAPYLICHHs] IUPKYJISIUU KPOBH B MEIKHX COCyJIaxX M
Kanwuigpax. XpoM CTUMYJUPYET BIpaOOTKY MHCYJIMHA, B €T0 IPUCYTCTBUH OPraHU3My TpeOyeTcs
MEHbIIIe UHCYIMHA. IHTEepecHO, YTO MpU HEJOCTAaTKE XpOMa YEJIOBEKa TAHET Ha CIAJKOE, HO YeM
00JIbIlIE caxapa OH €CT, TeM B OOJIbIIEH CTETIEHN NCTOLIAIOTCS 3amachl Xpoma.

Cenen

[Ipu ero nedunuTe CHUKAETCA AKTUBHOCTH TMOJKEIYJOUYHON >KENE3bl, YTO MPOBOIUPYET
nosiBieHue auadeta. [lpueM ceneHOBBIX MpemapaToB MpH caxapHoM auadeTre obs3ateneH. CeneH
BXOJHMT B COCTaB CHJILHOTO aHTUOKCHIAHTHOTO (PepMEHTA — TITyTaTHOHIIEPOKCHIa3bl.

unk

[Muak HeoOXoauM JUIsi CMHTE3a M TNPOW3BOJCTBA MHCYJMHA, a TaKXKe MHUIIEBAPUTEIbHBIX
dbepmenToB. HegocTtaToUHOCTH IMHKA BEIET K TSKETIBIM MOCIEICTBUSAM, CPEIU HUX MU30(DpeHus U
MICUXWYECKUE PpacCTPOMCTBa, JAuabeT, aJleHOMa TMpOCTaThl, KaTapakThl, OOJE3HU Cepila,
MOBPEKICHHSI MO3Ta U HEPBHOM CHCTEMBI, HapyIIeHne GyHKIIUI UMMYyHHON CHCTEMBI, HApYyIIEHUE
MUIIEBAPEHUs W THIICBbIE AUIEPTHH, s3BeHHas Ooise3Hb. [lpu peduiure IMUHKA TPOUCXOIUT
HAaKOIUIEHHE TOKCUYHBIX METAJUIOB, IIOXO 3aKUBAIOT PaHbl, MOT'YT Pa3BUTHCS OCTEONOPO3, KOKHBIE
00J1€3HU, Ype3MepHasi yCTAJIOCTh U MOTEPs alllIeTUTa, HAPYIIEHUs cllyXa, Ha0to1aeTcst [ucbanaHc
caxapa B KpoBH. LIMHK U KanmpIuil «HE MOOST» IpyT Apyra — MpHEM KalblHUs CIIOCOOEH CHU3UTH
ycBoeHue 1uHka nouty Ha 50 %. [{luak Bxomut B coctaB anTHokcuantHoro pepmenta COJl. [unak
YCWJIEHHO BBIBOJIMTCSI U3 OpPraHU3Ma IpPHU CTPecce, a TakkKe IMOJ JECHCTBUEM SAOBUTHIX METAJLIOB,
MECTUIIMJIOB U APYTHUX 3aTrPS3HUTENICH OKPYKAIOMIEH CpeIbl.

Maruui

B oprannzmMe B3pocCioro 4enoBeKa COAEPKUTCA 25 T MarHus.

Marnwuii siBnsietcsi aktuBatopom 6omnee 300 hepMEHTOB — B OCHOBHOM YTJIEBOJTHOTO OOMEHA.

Marnuii y4acTByeT B TMpOIlECCE€ MPOM3BOJCTBA, CBI3bIBAHUS W aKTUBALIMM WHCYJIWHA,
TpeOyeMoro s yCBOCHHsS TIIOKO3bl. OH TIOBBIIIAET YYBCTBUTEIHHOCTh TKaHEH M KIETOK K
WHCYJIMHY U YIy4IIaeT YTUIU3AIHIO TIFOKO3bI.



Marnuii — camblii BaKHBIA JJEMEHT A CepAla M OCOOCHHO BaXKEH IS JIIOJCH C
SaGOHGBaHI/IHMH cepnua )41 COCYIIOB. HpI/I BBCACHHUHN B paI_II/IOH Mardus CCp,Z[e‘-IHBIC pI/ITMI:I
CTAHOBATCA Oo0Jiee YCTOMYMBBIMHM, HOPMAJIU3YeTCS KpPOBSHOE JaBJICHWE. MarHuil CHIKaer
MOTPEOHOCTh MHOKAp/a B KHCIOPOJE, pacciadiisieT KPOBEHOCHBIE COCYIbI, 00JIETdaeT U yperkaeT
MPUCTYTBI CTCHOKAPIUH, TPEIYyIPEKIACT CIUIAHKE TPOMOOIIMTOB M BEPOSTHOCTH OOpa30BaHUS
CTYCTKOB KpoBH (TpomOOB). [laxke TO, »aBOPOHOK BBl WJIM COBAa, B KOHECYHOM CUETE 3aBUCHUT OT
MarHus: MarHuii y4yacTByeT B OOMEHE TOPMOHOB, BBIJCISIEMBIX HAANOYCYHUKAMH U MPHUAAFOIIIX
HaM 60I[p0CTb. Kor;[a Mar"dmvsa B OpFaHI/ISMe JOCTAaTO4YHO, IIMK BBIACIICHUA 3JTHX I‘OpMOHOB
MIPOMCXOAUT PaHO yTPOM, OJlarojaps 4eMmy 4eJOBEeK coxpaHseT OoAapocTh B TeueHue nHA. [lpwu
neUIUTe Marausi 3TOT MUK TPUXOJUTCS HA BEYEpP U COMPOBOXKMACTCS NPHUIUBOM 3aro3]anoin
0O0JIPOCTH U MOBBIIICHHOW PaO0TOCITOCOOHOCTH 10 TTOJIYHOYH.

MnaBa 8. «XKuBble» n «mepTBbie» MUHepanbl
MwuHepansl, oa He Te

Munepanbsl NPUCYTCTBYIOT B OpPraHU3ME B OTHOCHUTEIBHO MAaJbIX KOJIMYECTBaX, HO 3aTo
BBITIOJIHSAIOT OOJIBIIYIO POJib: 0€3 HUX HE paboTar0T MBIIIIEI, JOMAIOTCS KOCTH, BBIMAJAIOT 3yOBI,
ocnabinsercss BKyc, 000OHsIHHE — B 00I1IeM, BPS JIM YelIOBEK 0€3 MPUCYTCTBUS MUHEPAJIOB BBITJISACI
OBl TI0-YEIIOBEYECKH — CKOpEee BCEro, OH OBLI OBl CYIIECTBOM OECIO3BOHOYHBIM, 0€33yOBIM U
JIBICHIM.

Us MHHCp&J’IBHOfI, W B IIUTHEBOH BOAC MUHCPAJIbBI, H€06XO[[I/IMI)IC JJIA ) KU3HU, HAaXOOATCS B
bopMe Heopeanuueckux coneti. VI OSTOMY OHU TPYJHO YCBAaWBAIOTCSI OPraHMU3MOM, YAaCTHYHO —
BOOOIII€ HE YCBAUBAIOTCHI.

Joktop meaununbl A. [IMun numier B ctaTbe «3Hau€HUE BOABD): «Y IMBUTEIBHO, UTO Kak
pa3 MeIuKd He TMOHMMAIOT, Kakoe OOJBIIOE pa3iiuyhe CYIIECTBYET MEXAY HEOPraHMYECKUMH U
OpraHMYECKUMU MUHEpATIaMHU.

HeOpFaHI/IquKI/IC COJIM MHUHEpPAJIOB MABJIAIOTCA IJid HAICro opraHu3dMa HC TOJIBKO
Oecrosie3HbIMU, OHM Jaxe BpeAHbl. OHM MPUKPEIUIAIOTCS K XOJIECTEPUHOBBIM KpUCTAUIaM HU
00pa3yIoT CO CTEHKaMH COCYJIOB HEPAaCTBOPHMBIE, KECTKHE COCIMHEHUS, CY)KAIOUIHe MPOCBET B
cocynax. OHM MPHUIAIOT aTEPOCKIEPOTHUYECKUM OJISAIIKaM TBEPAOCTh M 0CO0yI0 omacHocTh. Kax
ObLJIO IIOKa3aHOo BbIIIC, C TCYCHUCM BPEMCHU TaKHUC COJIM BEAYT TaKXKEC K OI'paHUYCHHIO
NS TeIbHOCTH MOYeK. Bbl MOXKeTe CpaBHUTH TO, YTO MPOUCXOJUT € COCYIaMH M KIIyOOUKaMU MOYeK
Y BacC B OpraHu3Me, C Tp}I6aMI/I BOI[OCH&6)K€HI/I$[, Ha KOTOPLBIX BbI ACHO BUAUTC OTIOXKCHUSA KAJIbIWA
— TaK U COCYJbl 3aKaJbIIMHUPOBAHBl M TOKPBHITHI JKECTKUM HAJE€TOM, KOTOPBIM CyKaeT B HHUX
IIPOCBETY.

YacTUUHO OpraHM3My BCE € YAaeTcsl paclleNUTh HEOPraHWYecKue COJIM, NpPU 3TOM
O6p213y1-0TCf[ HICJIOYHBIC NOHBI MUHECPAJIOB, B KOTOPBIX OPraHMU3M HYXKIACTCA BCEraa, U KUCJIOTHBIC
OCTaTKH, KOTOpBIE JOJDKHBI OBITh HEHTpalu30BaHbl M BBIBEJACHBI M3 OpraHuzMa. A s HX
HGI\/JITpaJ'II/BaHI/H/I OpTaHu3M OIIATH JOJKCH HAXOAWUTh MICJIOYHBIC PE3CPBEI.

Takum 00pa3oM, MUHEpalbl B BUJIE€ HEOPTaHUYECKUX COJIEH CUMTAIOTCS 10 COBPEMEHHBIM
3afnaaHbIM MPEACTABICHHUAM «MEPTBBIMU», HC MNPUHOCAIIUMU TOH MMOJIb3bl, Ha KOTOPYIO MbI
paccUUTHIBACM.

dapmarieBTHYECKass TPOMBIIIUICHHOCTh YK€ TOHsJIa 3Ty MpoOJieMy W BBITYCKAaeT ceidac
MUHEpaJIbl ¥ MHUKPOJIEMEHTbl B BHJE OpPraHMYECKHMX coyied (Tak Ha3bIBa€MbIe <(OKHBBIE
MuHepab»). OHU COCTOSAT U3 CaMHX MHHEPAJIOB, COEIMHEHHBIX C OPraHWYECKUMH KHCIOTaMU —
XeJaTaMu, LIUTPAaTaMH, TIIIOKOHATaMHU, OpoTaTaMu M IpyruMu. CTOST OHM HAMHOTO JOPOXKE, HO U
yCBaMBAa€MOCTh WX, a 3HAYUT, NPUHOCUMAs TI0Jb3a, HAMHOTO Ooibine. OpraHHYECKHe COJH
MHUHEpAJIOB U MUKPODJIEMEHTOB «CKOMUPOBAHBD) Y MPUPOJIBI, TAK KaK PACTEHUS, OBOILU U (PPYKTHI
COACPIKAT UMCHHO TaKHUEC, XOPOIIO YCBAUBACMBIC OPTraHN3MOM, q)OpMI)I MaKpO-U MHUKPOIJICMCHTOB.

IIpu ynorpe6jeHun MuHepaJoB B Ta0JIeTKAX U KamcyJaax odpamaiite BHUMaHue HA TO,



¢ KaKHMHM KHCJOTAMH OHM cBsi3aHbl! Ecinu ¢ xjoparamu u cynbdaramu (HEOPraHWYECKUMU
KHUCJIOTaMM), TO OHM OYyIyT ycBamBaTbcs IUI0XO. Ecmu MHHEpassl MpOJNAIOTCS B BUJE LUTPATOB,
IJIFOKOHATOB, OPOTATOB — OPraHMUYECKUX KUCIOT — OHU OylyT XOPOIIO YCBAaUBAThCs OPTraHU3MOM.

B xxuBon Boae — «KUBble» MUHepanbl

W3BecTHO, 4TO M3 BCErO0 KOJUYECTBA BUTAMHUHOB, MUHEPAJIOB WM APYTUX JIEKAPCTBEHHBIX
CPEIICTB yCBaMBACTCsl OPraHM3MOM JIMIL HeOonbinas 4yacTh — B nyumem ciydae 20-30 %, B
xynauieMm — MeHbIne 1 %. MuHepasbl, Hapumep, JIydllle BCEro ycBauBaroTcsi B HOHHOU ¢opme. Ho
9TOOBI TOJNIYYUTh MHUHEPAT B HOHHON (opMe, OpraHu3M JIOJDKCH OTIICHUTh €r0 KUCIOTHBIN
OCTaTOK, a TOTOM HEHTpanu30BaTh €ro, 3aTPaTUB IMPH 3TOM ONPEICIICHHYIO SHEPruio. A BOT B
KUBOW BOJIC MUHEPAJIbI HAXOAATCS Kak pa3 B (hopMe MOHOB (HeKoTOpoe BpeMs). K Tomy ke MOHBI
MUHEPAJIOB B KUBOM BOJE€ HE HMMEIOT KHCIOTHBIX OCTAaTKOB — T€X «OTXOJOB IMPOU3BOJCTBAY,
KOTOphIE OpraHu3My HAJ0 HEWUTPaTM30BaTh W YTHIM3HPOBATh, M IOITOMY YyIOTpeOIeHUE
MUHEPAJIOB, MIEPEBEICHHBIX B HOHHYIO (OopMy, 0COOCHHO (P PEKTUBHO.

Uepes HEKOTOpPOE BpEeMsi MOHBI MHUHEPAIOB KHBOW BOJBI, B3aUMOJCHCTBYS APYT C IPYrOM,
HEUTPATU3YIOTCS U COSAUHSIOTCS B HEUTPaJIbHbIE MOJICKYJIL.

Takum o0pa3om, mpolecc 3JIEKTpoIN3a NEPEBOAUT HEYCBOSIEMblE HEOPraHMYECKHE COJIM B
YCBOSIEMBIE.

OTO HCIOJIb3YETCS HaMM IPU JICYEHHWU OCTEONOpO3a, CTApUYECKUX IEPEIOMOB KOCTEM,
MapoJIOHTO3a W BBHIMAJIEHUS BOJOC, B TEX CIyyasX, KOTJa CyIIeCTByeT OoJjbllas MOTpeOHOCTh
OopraHu3Ma B YCBOSIEMbIX MUHEpaJIax.

MnaBa 9. XKuBaa Boga npu rnevyeHUn runepToHnmn
F'MnepToHMA — cTpalWHbIN Bpar

To, 4TO KaTOIUT MOXKET IMOHMXKATh ApTEPUATIBHOE JaBJICHUE, Mbl BIIEPBHIE 3aMETUIH Yy
OOJIbHBIX CaXapHbIM JuabeToM. Y MHOIMX HAIllUX MAlMEHTOB, MUBIIMX KaTOJIUT, HAOIIOIANOCh
MOHIKEHUE W JalibHelIas crabwin3zauus naeieHus. [Ipuyem kuByro BOJy OOJIbHBIE NI B
TedyeHue 4—6 Heenb, a CTa0MIN3alus 1aBjiIeHns Ha0IroAanack J0JIroe BpeMst U ocje JeueHus, Tak
YTO MHOTME MAalMEHThl OTKA3aJMCh OT IpHUEMa TUIOTEH3MBHBIX cpelacTB. Ilpu nanpHeimem
m3yuyeHun 9Toro Hdpdexrta ™Mbl HanuiM 0Oojiee TMOAXOMANIUE JJIS JICUEHUS TUIEPTOHUHU
MHUKPO3JIEMEHTHI, U TAKMM 00pa30M BO3HMKIIA IpeAiaraemMasi MeTOJMKa IPUMEHEHUS KUBOM BOJIBI €
MUKpO3JIEMEHTAMH ISl JIEUEHUS TUIIEPTOHUH.

AptepuanbHas TMIIEPTOHUS, UM, KaK €€ 4acTO Ha3bIBAIOT, TUIIEPTOHUYECKask O0JIE€3Hb — OJIHO
U3 CaMbIX paclpOCTPaHEHHBIX 3a00JI€BaHUI CeplIeYHO-COCyAUCTON cuctembl. COBpeMEeHHbIN 00pa3
KU3HU MpuBel K TOoMy, 4o 39,2 % wmyxuuH u 41,4 % >KEHIUMH B Halled CTpPaHE HMEIOT
MOBBIIIEHHBIA YPOBEHb apTepUAIBHOTO JaBieHus [33], mpuyeM NnojloBMHA U3 HUX O CBOEH 00Je3Hn
He 3HaeT. 13 3ToM MOJIOBUHBI JIMIIb T0OJIOBUHA JIEYUTCS, & CPEIU TEX, KTO JIEUUTCS, JIMIIb [I0JIOBUHA
neuntcs 3 (HEKTUBHO.

Taxum o6pazom, u3 100 60JabHBIX TUIIEPTOHUEH TONBKO 12 YenoBeK MOIydaroT MOJHOLEHHOE
a¢(eKTUBHOE JIeUeHNEe, OCTANIbHBIE ITPEIOCTABIEHBI CBOEH Cyb0e€.

[Tpuunnoit 6onee 50 % cmepteii B Poccuu sIBIsiOTCS MPsIMBbIE OCIIOKHEHUS TUIIEPTOHUN WIIH
00J1€3HU, KOTOpBIE C HEE HAYMHAIOTCS: MHCYJIBThI, HHPAPKTHl MUOKap/ia, cep/ieyHasi Wil rmodeyHast
HEJOCTaTOYHOCTh. B TO ke BpeMs J0Ka3aHO, YTO CHW)XXEHHE YPOBHS JIUACTOIMYECKOIO
apTepHalIbHOTO JIaBJICHUS TOJIBKO HAa 2 MM PT. CT. BEJET K CHM)KEHHIO YacTOThl BO3HUKHOBEHUS
uHCynbTa Ha 15 %, nmemuyeckoit 6onesznu cepaua (MbC) —na 6 % [33].

Kak pa3BnBarOTCA OCITOXHEeHUsA rI/InepTOHMI/I?



Iupoko pacmpoCTpaHEHO CpaBHEHHE HAIIero cepila C HAaCOCOM, KOTOPBIN BBITAIKUBACT
KpPOBb B KPOBEHOCHBIE COCY/IbI (A0PTY, apTEPUU U UX MEJIKUE OTBETBJIICHUS — ApTEPUOJIbI).

[IpoTs’k€HHOCTh KPOBEHOCHBIX COCYJIOB B HallleM opraHu3Me coctapisgeT okosno 111 000
kmtomMeTpoB. C KaxapIM ynapom cepie npokagnBaeT 60—80 r oOoranieHHONH KHCIOPOIOM KPOBH B
aopTy, caMylo KpPYIHYIO apTepuio Hamiero opranusma [34]. OTTyna KpoBb IOCTyMHaeT B apTepUu U
ux OoJiee MEJIKUE OTBETBICHUS — apTeprolibl. OHU HECYT KPOBb KaNUJUIIPaAM — MUKPOCKOTTHYECKUM
cocy/iaM, KOTOpbIe CHa0XatoT KUCIOPOIOM U MUTATEIbHBIMU BEIIECTBAMU KAXKIyI0 KIJIETKY HAlllero
opranusma. Ilocie nepegaun kucioposaa KjieTkaM KpOBb BHOBb BO3BPALLAETCSI K CEPJILLY YEPE3 CETh
BEHO3HBIX CcOCYZOB. UTOOBI NpOABUIaTH KPOBb IO Pa3BETBICHHOW CUCTEME apTepuil U BEH,
HEOOXO/IMMO 3aTpaTUTh OMpPEICNCHHYIO0 CHIIy Win sHepruto. Cuia, BO3AEHCTBYIONIAs HA CTEHKU
COCY/IOB BO BpeMsI TOKa KpOBH, U €CTh TO, UYTO MbI Ha3bIBaeM JaBiieHueM. Cep/iie He COKpalaeTcs
HEMPEPBIBHO, U 32 KWKIBIM YIapOM CJeayeT HEOOMBIION MEepHoJ| pellakcallud Wi OTAbIXa. [lpu
3TOM JaBJICHHE KPOBH Ha CTEHKY COCYJa IMOCJE CEepAEeYHOro yaapa Ha3bIBACTCS CUCHOAUYECKUM
(ero 3HaueHUE MPUBOJUTCS MEPBLIM). JaBlieHHe KPOBU HA CTEHKY COCYJia B IIEPUOJ] OT/IbIXa Cep/iia
(MeXIay IByMs ylapamH) HasbIBaeTcsl ouacmoauyeckum.  J{ns pasHbIX BO3PACTHBIX TPYIIII
CYILIECTBYIOT pa3Hble HOPMATHUBHBIE TOKA3ATEIIH.

Boapact, aeT AprepHaiLHoe 42 BEICHEE, MM PT. CT.
1620 100/70 — 120/80
20-40 120/70 — 130/80

Boapact, aeT AprepHaiLHoe 42 BEICHEE, MM PT. CT.
40-60 oo 135/85

Crape 60 oo 140/90

MocneancrBus rmnepToHun

Bricokoe aprepualibHOE JaBJIEHHE CIOCOOCTBYET CKlIepo3y apmepuii U PA3BUTHUIO
aTepOCKIEPOTUYECKUX OJISIIEK Ha CTEHKaX COCYJIOB.

ATepocKIIepo3 CyXaeT MPOCBET apTepuil U BeleT K cmenokapouu (IpUCTylaM BHE3AIHOU
6011 B TPYIH BCJEJICTBHE OCTPOrO HEJOCTAaTKa KPOBOCHAOKEHMS CEPJEUHON MBIIIIBI U HEXBATKU
KHCJIOPOJIA).

Cy’xeHue MpocBeTa apTepuil B HOrax BBI3bIBAET TAKUE CUMITOMBI, KaKk 00JIb U CKOBAHHOCTb
IIPU XOKJIEHUH. DTO 3a00JI€BaHNE HA3bIBACTCS NEPEMEHCAIOWASCS XPOMOMA.

Tpombo3 — eme ogHa paclpocTpaHeHHas (opMa OCIOKHEHUH, HAONIOJAIOIIUXCS B
apTepusiX, U3MEHEHHBIX TUIIEPTOHUEH.

Tpomb03 apTepuii cepaia SBiseTCs caMoOil YacTON MpUYNHON UH(PAPKTOB.

Tpomb03 aprepuii mMosra siBisieTcss NPUYMHOM MHCYJbTa. [Ipy yacThIX KpaTKOBPEMEHHBIX
3aKyNopKax apTepHil MO3ra BOZHUKAIOT MUKPOMHCYJIBThI, KOTOPBIE MOT'YT IIPUBECTH K OCIA0JIEHUIO
GbyHKIHI MO3Ta U c1ab0yMUI0 (IEMEHIINUN ).

IlocnencTBueM THUIIEPTOHHUM TAaKKE€ MOXKET CTaTb aHespu3ma  — BBIIAYMBAHUE CTEHKU
aprepuu. AHeBpH3Ma OIllacHAa TEM, 4YTO B JII00O€ BpeMs MOMKET pa3opBaTbCs, YTO BEAET K
KPOBOTEUEHHIO U OOJIBILIOMY PHCKY CMEPTH.

Tpom0603 HUKHUX KOHEUHOCTEH SBJIIETCS YaCTOM MPUUMHOMN CTaApUYECKON FraHTPEHBI.

ApTtepuanbHasi TUIIEPTOHUS KPOBEHOCHBIX COCYZOB IJIa3 MPUBOJUT K MOPaKEHUIO OpPraHOB,
KOTOpBIE OHU CHAOKaIOT, U B MEPBYIO OUEPENb OeceHepayuy cemyamky. BCleacTBue 3Toro Moxer
pa3BUTHCA MOJIHAS WIM YaCTUYHAS MOTEPSI 3pEHUS.

[ToBbIIICHHOE JaBICHUE 3acTaBIsET CcepAlle paboTaTh B YCWICHHOM PEXHUME, YTOOBI
o0ecreynTh CHaO)XEHUE BCeX TKaHEH KHCIOpPOAOM. UeMm BhIIIE COMPOTHUBIEHHE KPOBEHOCHBIX
COCY/IOB, TeM C Ooublliel Harpy3kod mpuxonutcs padorarh cepauny. C TedeHHeM BpeMEHU OHO
HauyMHaeT npuolperaTh Bce OOJbIINE pa3Mepsl (cunepmpogus). VIHTEHCUBHBIN Tpya U3HAILIUBAET
Ceplle, ero CTeHKHM HCTOHYAIOTCS, U CepJlle HauyMHaeT ocllabeBaTb, YTO MPUBOIUT K CEPOEUHOl



HedocmamoyHocmy. — XpOHUYECKas ceplaeyHash HEIOCTaTOYHOCTh MPHUBOJUT K HAPYIIECHUIO
KPOBOCHA0XEHHSI BCEX OpPraHOB M TKaHel. Kpome Toro, cepaednas HEIOCTATOYHOCTh MPOSIBIISIETCS
CJ1a00CThI0, YCTANIOCTHIO U OJBIIIKON JJaKe Mociie HeOOIbIIoN pU3nYecKol Harpy3Ku.

[ToBbIIIIECHHOE TaBIICHUE TaKXKE OKA3bIBACT MOBPEKAAOIIEE ICHCTBUE HA MAJICHBKUE apTepUu
Y apTEePHOJIIbL: MBI, U3 KOTOPBIX MOCTPOEHBI CTEHKU apTepHil, YTOIIIAIOTCS, CKUMAs COCY I, YTO
MPEMSITCTBYET HOPMAJTbHOMY TOKY KPOBU BHYTPU HETO. DTO YacTO MPUBOJIUT K NOBPENCOCHUIO
nouex.

ODYHKIMH TTOYEK COCTOST B (PHIIBTPAINH KUIKOCTH OPTaHU3Ma, BBIBOJIC IINIAKOB U OTXOJIOB C
oOpa3yromielics MOYOH M BO3BPALEHUH IOJIE3HBIX BEIIECTB B KpoOBOTOK. I[loBbiieHHOE
apTepHalbHOE JIABJICHHUE 3aCTABIISICT IIOYKU PabOTaTh B YCHIIEHHOM PEXHUME.

Kaxxnas mouka cCOCTOMT M3 MWUIMOHOB MeNbUallIMX (DUIBTPOB, KOTOPbIE HA3bIBAIOTCS
Hedponamu. IloBpexaeHHE COCYJOB BHYTPH IMOYEYHBIX HE(PPOHOB MPUBOAMWT K IMOBPEKICHUIO
GbuUIbTpyOIICH CIIOCOOHOCTH TOYEK M TMOCTeneHHOW rubdenu HedpoHoB. OcrtaBmecs HeOPOHBI
MPUHUMAIOT Ha ce0sl JOMOTHUTENBHYI HArpy3Ky, OJIHAKO TPU ITOM IPOUCXOAHUT CEPhE3HOE
HapylieHrne 0OMeHa BEIIeCTB.

B pesynbTare Takux U3MEHEHUN OENIOK, HYKHBIM OpraHu3MYy, BEIBOJIUTCSI C MOYOM, a OTXOJIBI,
KOTOpbIE€ B HOPMAJIbHOM COCTOSIHUU BBIBOJSATCS, HA00OPOT, MOMNAAAI0T B KPOBOTOK. Y MEHBIIIAETCS
KOJIMYECTBO BBIBOAMMON MouH. [Ipoliecc MPUBOAMT K TSHKEIOMY COCTOSIHHIO — ypEeMUU — H
CaMOOTpAaBIEHUIO OpraHu3Ma. BrocneacTBUM — pa3BUBaeTCs MOuY€YHas HEAOCTATOYHOCTb,
€IMHCTBEHHBIM CIIOCOOOM JICYCHUS KOTOPOH SIBJISICTCS UCKYCCTBCHHBIN JTHATN3.

Tspkenoe mposiBlIeHHE apTepuaibHOW TUNEPTEH3UH — 2unepmoHudeckue Kpusvl,  KOrjaa
KPOBSTHOE JIaBJICHHE PE3KO MOJCKAKUBACT 10 KPUTHYCCKHUX IUPP, B Pe3yIbTATE YETO MOBBIMIASTCS
BHYTpUYEpPEIIHOE [ABJICHHE, PAa3BUBAETCS TUIEPEMHS TOJIOBHOTO MO3ra, COMPOBOXKIAIONIASCS
OOIIEMO3TOBBIMA M OYaroBBIMH CHMIITOMAMH: PE3KOH TOJIOBHOH OOJBIO, TOJIOBOKPYKCHHEM,
TOIIHOTOW WM PBOTOHM. Takoe COCTOSIHHME MOXET MPOAOJDKATHCS OKOJIO CYTOK, MOCTENEHHO
perpeccupysi.

MpuYnHbI pa3BUTUS TMNEPTOHUN

B 10-15 % cny4yaeB runeproHuyeckas OO0JIE3Hb CBsi3aHA CO CTPECCOM M TOBBIIIEHHBIM
BBIJIETICHUEM aJpeHaiHa (TOpMOHa cTpecca). AJpeHalnH 3aCcTaBseT Ceplle COKpalaThCs vallie,
IIPU STOM BBIOpAchIBaeTCsl OOJIbIIIE KPOBH M JABJICHUE BO3pACTaeT BhIIIE HOPMEL [Ipuyem ecnm y
3JI0pOBOTO 4YENIOBEKa IMOBBIIIEHHOE HAa SMOIMOHATBLHOM (OHE J[aBlIEHHE JOBOJBHO OBICTPO
MPUXOJUT B HOPMY, TO TIPH IMPEAPACIIONOKEHHOCTH OOJHHOTO K THIEPTOHHH JTO COCTOSHUE HE
MPOXOJUT JAOBOJBHO MPOJOIIKHUTENbHOE BpeMs. EcTh ele o/lHa 0COOEHHOCTh: Jaxe y 370POBOTO
YeJIOBEKa MPU 9aCTOM MOBTOPSHUH CTPECCOBBIX CUTYAIUH TUNIEPTEH3HS TIOCTETICHHO 3aKPETUISIeTCS
Ha OoJiee JUIUTENbHOE BPeMs.

Bricokoe apTepuanbHOE JaBlieHHE TIOCTETIEHHO HAYMHAET BOCIPUHUMATHCS OPraHU3MOM Kak
HOpMaibHOE. VIMEHHO MOATOMY MCHXHWYECKOe MepeHanpsiKeHUEe SBISETCS OJAHMM W3 OCHOBHBIX
(hakTOpOB pHCKA TUTIEPTOHUH.

B TeueHne MHOTHX JIET CUMTAIOCh, YTO MOBbINIEHHOE yroTpeOnenue HaTpus (NaCl, natpuii
XJIOp) BeAET K TMOBBIMICHUIO JABIICHUS. DTO TOATBEPKIAIOCH (PAaKTaMH IOBBIIICHUS JABIICHUS Y
TUIIEPTOHUKOB TOCJIE YPE3MEPHOTO YIMOTPEOIEHUSI CONU, B HA00OPOT, MOHUKEHHUIO aBIeHUS MpU
JUTMTENTbHOU OecconeBoi auere. [locmeqHUMHU MCCIETOBAaHUSAMH, OJHAKO, JOKA3aHO, YTO TOJIBKO
50 % TUNIEPTOHUKOB SIBISIOTCS «COJEUYBCTBUTEILHBIMI.

Hogsle nccienoBaTeln HCXOAT U3 TOTO, YTO TMOBHIIICHUE KPOBSHOTO JIABJICHUS B PE3yJIbTATE
MOTpeOJieHNs TMOBApEHHOW colMM OOBSCHSAETCS HalWMuMeM B HEH He CTONBKO HaTpus, Kak
YTBEPKIIAIOCHh paHee, CKOJIBKO XJopuaa. Bce wamie B mociieiHee BpeMsi BBICKA3bIBAETCS MHEHUE,
YTO EJAWHCTBEHHBHIM BHHOBHHKOM TIIOBBHIIICGHHOTO JaBIEHUS SBJSIETCS aHUOH XJOpPUA. OTO
MOATBEPIKIAETCSA TEM, YTO B APYTHX COCAMHEHUSX, Hampumep, oukapoonare Hatpus (Ne HCO3),
BCTPEUAIOIEMCsl BO MHOTUX MUHEPAbHBIX BOJAaX, HATPHi He 001a/aeT HUKAKUM TOBBIIIAIOIINM
naBiieHue 3 pexKTom.



[loBpIlIEHNE cOMEpIKaHUS KaJbIUsl TAKKE BEIET K cra3MaM IJaJIKod MYCKYJaTypbl, B TOM
YlC/Ie€ UM TEX MBI, KOTOPHIE MOJACPKHUBAIOT CTEHKU COCYIOB, B PE3YJbTaTE UYEro KPOBSIHOE
JTaBJICHHUE MOBBILIACTCS.

[Tpumepno B 10 % ciaydyaeB NOBBILICHHE ApPTEPUATBHOTO JABICHUS MOKET OBITh CUMITOMOM
KaKoro-to Jpyroro 3abosieBaHus. B Takux ciydasx TOBOPST O CUMITOMAaTHYECKOW (IIOYEYHOM,
PEHOBACKYJISIPHOM, 3HJIOKPUHHOM, T€MOIMHAMUYECKON ) THUIIEPTEH3UH.

[Tpumepno B 20-25 % ciy4aeB runepToHUYecKas 00JIe3Hb CBA3aHa CO CKIEPO30M apTepuil u
pa3BUTHEM aTEPOCKIEPOTHUECKUX OJISIIIEK Ha CTeHKax cocyaoB. IIpocBer B cocynax cyxaercs M,
4YTOOBI MOAJAEPKATh HOPMAJIbHOE KPOBOCHAOKEHHE OpraHu3Ma, CepIy MPUXOIUTCS C OOJblIen
CWJION THaTh KpoBb 10 cocyaaM. llpu 3Tom aprepuanbHOE naBieHUE MOBbIIIaeTcs. B mocnenHee
BpeMsi Oosbllloe 3HaueHue B (OPMUPOBAHUU ATEPOCKICPOTUYECKUX OJISIIEK MPHAAETCS
JESITEIbBHOCTH CBOOOJHBIX PaJUKAJIOB.

I'Io'-lemy XunBas Boga nomMmoraeTt npuv nevYeHuun I'Vll'lepTOHVIVI?

BaxuelmuM (akTopoM, CHIDKAIOIIMM JaBJICHHE B KPOBEHOCHBIX COCYAax, SBISETCS
reHepupyemMasi B 3HJIOTEIMH cocyloB OKUCh azora NO, obecneunBaromiast pacciaabiaeHue Iriaakon
MYCKYJIaTyphl COCYJUCTOW CTEHKM U PpEeryjupyiouias YpPOBEHb apTEpUAIbHOIO JaBJICHHUS,
KOpPOHApHBI M OpPraHHBI KPOBOTOK, a TakKXKe IPeJOTBpAILAIoIlas arperamui TPOMOOLUTOB.
3HaueHue 3TOM MOJIEKYJbl JJi BO3HUKHOBEHHUS TMIIEPTOHMM TakK BeEIUKO, uTo B 1998 ronmy
uccnenoateny NO nomxyunnu HobeneBckyro mpeMuto.

OtcyrcTBue mnM HegoctaTok NO BbI3bIBA€T IOBBIILIEHUE apTEPUAIbHOTO JAaBiieHUs. Bot
[oYeMy B KapAHUOJIOTUM OrPOMHOE paclpOCTpaHEHHE IOJIyYWIM OpPraHMYeCKHe HUTPAThl
(HanmpuMmep, HUTPOTJIULIEPUH). DTO BELIECTBA, KOTOPbIE BhIIEISIOT B opranu3zMe NO, 3amerias Tem
CaMbIM OTCYTCTBYIOIIHNE MOJIEKYJIbl OKHCHU a30Ta.

CBoOomHBIE pajuKadbl W, B YaCTHOCTH, CYINEPOKCHH, SBIISIOTCS OCHOBHBIM (DaKTOPOM,
yanutoxkaonmM NO. Cynepokcua pearupyer ¢ OKHChIO a30Ta € 00pa3oBaHMEM TOKCHYHBIX
BELIECTB — IEPOKCUHUTPUTA U pajuKaia ruipokcuna [35].

N=0+ 0 —-0-+H+— O=N -0 — OH (nepokCuHUTPHT).
O=N-0-0H — O0=N-0'+ HO' (panukan rufijpoKcuia).

OTCYTCTBI/IG NO BBI3BIBAE€T MOBBIIIEHHOE ApTCPHUAIIBHOC AAaBJICHUC, HWIICMHUIO PA3JIMYHBIX
OpraHoOB, CEpJICYHYI0 HEJOCTATOYHOCTb.

[Ipu arepockiepose, HapUMEp, IHIOTEINN CTEHOK COCYI0B HE MOXKET IMpou3BoAuTh NO B
HOPMaJIBHOM  KOJIMYECTBE, TaK KakK  IIOBEPXHOCTh  COCYJAHMCTOM  CTEHKH  3aKpbITa
aTepOCKJIEPOTHUYECKUMU OJsitikaMu. [103TOMyY THIIEPTOHUS M aTEPOCKIIEPO3 — HEPAZITyUHbIE APY3bsl.
OKCHIAaTUBHBIN CTPECC U BbIAEIEHUE pajJMKajia CYNEPOKCUIA CIYKUT IPUUYUHON U CONMPOBOXKIAET
THIICPTOHMUIO, ycyry6n${${ €€ TCUCHHUEC U BbI3bIBAA TXKCJIBIC OCJIOKHCHUA.

CHmKeHne apTepualbHOrO JAaBIEHUS NP MpUeMe KaTOIUTa OOBSICHIETCS, C OTHOW CTOPOHBI,
€ro CIOCOOHOCTBIO HEUTPaAIN30BaTh PAJUKal CYNEPOKCH], & C IPYrod CTOPOHBI, — COJIEpPIKaHUEM
HMOHOB MUKPODJIEMEHTOB, 00J1a/Ial0IINX CIIOCOOHOCTHIO CHUYKATh apTepUaIbHOE JaBJICHUE.

MeToanka npuMeHeHNUsl KATOJUTA MPH JeYeHUH TUNEePTOHNH.

Ilpy runmeproHWW YacTO JOCTATOYHBIM  OKAa3bIBAGTCS TIHTHE KATOJINTA,
MIPUTOTOBJICHHOTO Ha OCHOBE BOJIOTIPOBOJHON BOJKI B TeueHHne 10 MUHYT 0€3 KakuX-To
no6aBok. KonnyectBo karoinura — 10 1 1 B aedb. [IuTh 10 €16l B TeUeHUE 2—3 HENEIb.
Ecnm 3a 3T0 BpeMsi CHIDKEHHUS apTepHATLHOTO JABJICHHS HE TPOU30HAET, 00paTUTECh K
HaM — BBI TTOJTYYUTE JIJIST aKTUBUPOBAHUS THIIOTEH3UBHBIN COCTAB MHUKPOIJIEMEHTOB.

Heckonbko coBeTOB rMNepTOHUKY



KonTtpoaupyiite cBoe cocTosinue

[Ipu npueme kaToJMTa BbI MOXETE CaMH KOHTPOJIMPOBATH CBOE cocTosiHue. JleueOHbIit
3¢ deKT cunTaeTcss TOCTUTHYTHIM MPU CTOMKOM CHMIKEHUHU apTepHaIbHOTO JaBieHus — Ha 10-15 %
OT UCXOAHBIX IIOKa3aTeleH.

OrpannusbTe ynorpedJjeHune cojin

M30BITOK HATPHs M XJIOpA MOBBIIIACT JABJICHUE Y MHOTUX JAWA0ETUKOB, K TOMY K€ HAaTpUH
3aJIepKUBAET BOJY B OpraHU3MeE, 4TO NMPUBOJAUT K CIHACTHYECKOMY CYKEHHUIO COCYJIOB M CKAauKaM
apTepHaJIbHOTO /1aBJICHUSI.

I'unepToHMKaM PEKOMEHIYETCsI COKPaTUTh KOJMYECTBO COJIM IIPU NPUTOTOBJICHUU IIHILH.
Chavana numa OyJeT Ka3aThCsl BaM NPECHOM, HO YXKe uepe3 HEIEN0 Bbl IPUBBIKHETE W HAadyHETe
pa3nuyaTh HOBBIE BKYCOBBIC HIOAHCHI B JaBHO 3HAKOMBIX BaM HpoAyKTax u Omropax. Tem, y Koro
IIPOLIECC OTBBIKAHUS OT COJIM IPOXOAUT TPYAHO, MOKHO IIOCOBETOBAaTh HCIIOJIb30BaTh IIpU
IIPUTOTOBJICHUH €/Ibl M BO BpeMsl €€ IpueMa 0oJbIlie TpaB U CHELHH.

«HpOFOHI/ITe» alllneTuT

Ecin Baml Bec 3HAUUTENBHO MPEBBINAET WJCAIBHBIM, HYKHO CaIUTbCA HA JUETY —
OTPAaHUYUTH KOJMYECTBO CIAJIKON, KUPHOM M My4yHOW muiiu. YUtoObl He BO30YXkJaTh ammeTwur,
neiite MexIy npueMaMu eibl He 4ai, Koe, COKM WU Jpyrue HaluTKU, a HPOCTYyo, JydIle
aKTUBHUPOBaHHYIO, BOJy. Bce apyrue >KuakocTw, KpoMe BOJbI, COAEPKAT BKYCOBBIE J100aBKU U
JpyTHe BELIECTBA, IOCTYIIJIEHUE KOTOPBIX B OpraHu3M JacT curHai Mosry: «lIpunuia exa!» B orBer
MO3I J1a€T CHUTHAJ HA BBICIICHHE JKEIyAOYHOIO COKa, a NUImu-to Her. Koneuno, mnopor
YyBCTBUTEIBHOCTH Y BCEX Pa3HbIi, HO OOJBIIMHCTBO CHJAIIMX Ha JAMETE 3aMeyalld, YTO MMEHHO
II0CJIE ITHX HAIIUTKOB OCOOCHHO XOYETCs €CTb.

l'ononate runeproHUKaM HE PEKOMEHAYETCs, MOCKOJbKY AepuuuT Oeska, BUTAMHUHOB U
MHUKPOJIEMEHTOB OTPULATEIBHO CKA3bIBAETCS HA COCTOSIHUU CEPALlIa U OOMEHE BELECTB B LIEJIOM.

OrpaanLTe yHOTpeﬁneHne XoJiectepuHa M ;JKUBOTHBIX KHPOB

CHmKeHHe TIOBBIIIEHHOTO TIOKa3aTels OOILIero XOoJIECTEpUHA BbI3BIBAET Y MHOTHUX
TMIIEPTOHUKOB CTaOWIbHOE MOHMKEHHE AaBieHHs. CuuTaercsi, 4To NpU NPaBWIBHOM MUTAHUU
cienyet ynotpeonars He 6osiee 200 T xonecTepruHa B JIEHb.

Jlns cpaBHEHHMs: CTaKaH MOJOKa WM Kepupa 3-IPOLEHTHOM >KUPHOCTU COAEPXKUT 29 Mr
XOJIeCTepuHa, TBOPOr 18-MpOIEHTHON >XUPHOCTU — 57 MI, TBOPOT 9-NPOLIEHTHOM >KUPHOCTU —
32 mr, 251 OpbiH3bl — 17 mr, 100 © MopokeHoro — 14 Mr, yaiiHas JIO)KKa CIMBOYHOTO Macia —
12 mr, 100 r BapeHoil Gapanunbl — 98 mr, 100 r BapeHnoil rosauubl — 94 mr, 100 r mocTHOU
BapeHoi cBUHUHBI — 88 Mr, 100 T BapeHoil KypuIlbl (HOXKa, IIeika, cnuHka) — 89 mr, 100 T
BapeHON Kypuilsl (Kpbuto, TpyauHka) — 79 mr, 100 r Bapenoro s3eika — 90 mr, 100 Tpeckw,
HaBarv, xeka, cymaka — 65 wmr, 100T okyHs, ckymOpuu, craBpuibl, cenpau — 88 mr, 100T
KOHCEPBOB PBIOHBIX B COOCTBEHHOM CcOKY — 95 mr, 100 r pbIOHBIX KOHCEpBOB B Tomare — 51 wmr,
100 r kpaboB, kabMapoB, MUAMNA — 95 Mr. OiuH IMYHBIHN kenToK — 200 MT.

CerogHsi CylIECTBYeT HEMaJO NUINEBBIX J00aBOK, KOTOpbIE OOCIIAIOT CHUXEHHE YpPOBHS
xonecrepuHa. Ho ynmoTpe6nsTh MX, TOHU3UPYS COCYIbl, yxke Ha 50—75 % 3akpbIThle OMsLIKaMHU,
neno OecriepcreKTHBHOE U Jake omnacHoe. [losTomy muieBbie 0OaBKM PEKOMEHIYIOTCS TOJIBKO
JIOJSIM C HE3HAUNTENbHBIM TOBBIIIEHUEM X0JlecTepuHa [36].

[Toxynast mpoayKThl, 0OpaliaiiTe BHUMaHUE Ha COJIEp)KaHNUE B HUX XOJecTepruHa — Be/lb BOBCE
HeoO0s3aTeNbHO rojofaTh. VCKiIounTe M3 Balllero paludoHa MPOAYKTHI, OOraThle XOJIEeCTEPUHOM,
(uu cokpatuTe MX YHOTpeOJeHHEe) — JKUPHOE MSCO, KMBOTHBIE Maclla, UKpy, fAila, MaioHes,



cn00HbIe OYyI0YKH, TBEP/IbIN MaprapuH, cajio, CIMBOYHOE MOPOKEHOE, TOPTHI, OMCKBUTHI, KOH(ETHI,
a TaKXe MOoCTapalTech 3aMEHUTHh CIMBOYHOE MACIO — PACTUTENIbHBIM, a KUPHOE MSICO U Callo —
pBIOOHA.

B pbibe MeHblIe XoJecTepuHa M, KPOME TOrO, OHa COAEPKUT BeEUIeCTBa, oOJajarolue
XOJIECTEpUHCHIDKAIOIMNM JelicTBueM. [lepen Tem, kak BapUTh WM JKapUTh MTHUILY, CHUMUTE C Hee
KOXY — TaM MakCUMyM XxosiectepuHa. CHIKAIOT YPOBEHb XOJECTepUHA SOJIOKU, YECHOK, [BETHAS
KamycTa, rpedndgpytel. He  3abbiBaliTe mnpo pemy — oHa  00JaJgaeT  MOIIHBIM
XOJICCTEPUHCHIDKAIOIINM JEHCTBHEM, KaK W OakiakaHbl, OTYpPIbl, KaOadyKu, I[yKUHH, THIKBA.
Kcrartu, X0oTs pacTuTensHoe Macio 6e3 XoJecTeprHa, HO OHO BHICOKOKAJIOPUHHO.

[Toxymast mpoayKThI, 0OpaIiaiiTe BHUMaHUE HA UX KUPHOCTb, MPEAMOYUTANTE 00€3)KUPCHHBIE
MIPOYKTHI.

OTkaxkuTech 0T MPOAYKTOB, BO30YK/IAI0IIMX HEPBHYIO CHCTEMY

l'uneproHrkamM He pPEKOMEHIyeTcs YIOTpeOsieHne Kpemkoro yas MU Kode, TaKk Kak
COJIEp KaIIMiicss B HUX KO(PEHH CIOCOOCTBYET MOBBHINICHUIO NaBieHUs. JKenaTelbHO OTPaHHYUTh
ynotpeOJjeHre Ta3upOBaHHBIX HAMUTKOB — KOKAa-KOJbI U TMEINCHU-KONbI, TaK KaK B HUX TOXeE
conepkutcs kopeun. [TocrapaiiTech 3aMEHUTH 3T HATUTKY (MJIH XOTS OBbI X YaCTh) KUBOUW BOJIOM.

Ecnu xe Bbl He MOXeTe yIepxaThCsi OT dalleuku Kode, cienyiite cosery HOmuana
CemenoBa, 1aHHOMY UM B «CeMHaJIIIaTH MTHOBEHHUSAX BECHBI): «3amMBalTe KaXIyI0 4aliky Kode
TaKUM € KOJIMYE€CTBOM BOJbI!»

YnorpebsiiTe NpOAYKTHI, 0oraTbie KajueM U MArHHEM

OTH MHKPODJIEMEHTBHI IOBBIIIAIOT YCTOHYMBOCTH CEPICYHOM MBIIIIBI K BPEIHBIM
BO3/ICHCTBUSAM M YMEHBIIIAIOT CKIIOHHOCTh COCY/IOB K CITa3MaM.

Kanuem ©Goratbl IUTPYCOBBIE, OTYPIIbI, MOPKOBD, JIYK, METPYIIKa, CHap)ka, YeCHOK, YepHast
cMopoJInHa, OaHaHBI, KAITyCTa, PEIUC, YSPHOCIIHB, U3I0M, acoib, 000bI, prkaHO Xi1e0, KapTodes.

Maenuti comepKuTcs B Kamiax (OBCSHOM, TPESUHEBOM, MIIIEHHOM), CBEKJIE, MOPKOBH, IPEIIKUX
opexax, IIOKOJaae, Kakao. DTH MPOAYKTHI HE CTOMT COYeTaTh C MOJIOKOM H MOJOYHBIMHU
MPOAYKTAMH, COJACPXKAIIMMHU KaJbIMi, IMMOCKOJIbKY B TPUCYTCTBUH KAaJIbIHUS MHUKPOIICMEHTHI
Marduvs 1 KaJus ImJI0xXo }’CBaI/IBaIOTCﬂ. TaK qTo, FHHepTOHI/IKI/I, HC CHIbBTC Kamy C MOJ'IOKOM!

YnorpebsiiTe npoayKThl, 6orarbie BUTAMUHOM C

['mnepronukam nenecooOpasno yeuenue ButaMunoM C (mo3za 500 mr B nenb). Haznauenue
JAHHOW /03Bl B 3HAUUTENBHONW Mepe CHIDKAeT YPOBEHb CHUCTOJIMYECKOTO M TUACTOIMYECKOTO
apTepHalIbHOTO JIaBJIEHUS M YBEJIUYMBAET KOHLEHTPALMIO B IJIa3Me€ XOJIECTEPHHA JTUIONPOTENHOB
BBICOKOW TUIOTHOCTH y KEHIIWH — K TaKUM BBIBOJIAM TMPHUBENO OOJBIIOE JMMHAEMHUOIOTUYECKOE
uccnenoanne (EPIC-Norfolk prospective study, J. Hypertens, 2000). YrtoObl yBenuuuTh
nocryruienne ButamuHa C ¢ mumieid, ynotpeOusiTh OBOIIM M (PPYKTHI HAZO B CHIPOM BUJE WITH, 11O
KpaiiHel Mepe, COKpaTUTh BPeMsl TEPMUYECKON 00pabOTKH, TaK KaK 3TOT IIEHHBIA aHTHOKCHIAHT
JETKO pa3pyllaercs MpH HarpeBaHud. boinblioe KonwuecTBO BHUTamMuHAa C  COIEpPXKHUTCA B
UIUIIOBHUKE, 00JIeNUXe, Y4ePHOU CMOPOIUHE, IIUTPYCOBBIX.

MnaBa 10. BnnaHue xXnBon BoAbl HA UMMYHHYIO CUCTEMY

XuBas Boaa — cunbHbIA UMMYHOCTUMYJIATOP

To, 4TO aKTUBHPOBAHHBIE PACTBOPHI BIMSIIOT Ha HMMMYHHYIO CHUCTEMY, BHaudaje ObLIO
3aMEUEHO JIIOJbMM, WX TPUMEHABIIUMH. Tak, OOJbHBIE NPOCTYAHBIMH 3a00JIEBAaHUSAMHU U



BUPYCHBIMH MHGEKIUSIMHU, NMUBIINE KUBYIO BOAY, BBI3JJOPABIMBAIN SIBHO ObICTpee, a Y OOJIbHBIX,
MOJIyYHUBIIUX XUMHUOTEPAHIO, OBICTPEe BOCCTAHABIUBAIUCEH CHIIBI, YIYUYIIATUCh TOKA3aTEH KPOBU
1 UMMYHHOH CHCTEMBI.

Hmmynumem  TpeaCcTaBIsieT COOOM CHUCTEMYy OHMOJIOTMYECKHMX MEXaHHU3MOB, C TOMOIIBIO
KOTOPBIX OpraHU3M PaclO3HAET U YHHUUTOXKAET BCe FTeHETUUYECKU Yy>KOe, BHE 3aBUCUMOCTHU OT TOTO,
MIPOHUKAET JIM OHO U3BHE (MUKPOO) MIJIM BO3HUKAET B HEM CaMOM (MyTHpPOBAaBIIas KJIETKA).

B 1995 romy Hamu OBLIM TPOBEACHBI AKCIIEPUMEHTAJIBHBIC HCCIEAOBAHUS IO H3YYCHHIO
BJIMSHUSI aKTUBUPOBAHHBIX PACTBOPOB HAa pPA3IUYHbIC 3BEHbS MMMYHHOW CHUCTEeMbI. PykoBoami
ATUMH UCCIICAOBAHUAMU TATAHTIIUBBIA YUCHBIN, JOKTOp HayK, uMMyHosor @. FO. ["apuo.

[lepBble TONBITKK BBIACHUTH, BJIMSIOT JIM AKTUBUPOBAHHBIE PACTBOPHI HAa HMMMYHHYIO
CUCTEMY, OKOHUYMIIUCH Heyaauell. To ecTh HeyAauel B MOJHOM CMBICIE CJIOBa MX Ha3BaTh ObLIO
HeNb3s, yIydIIeHHs TIoKa3aTelled MMMYHHONW CHCTEMBbl HAOJIOIaINCh, HO HE OBLIO TJIABHOTO, YTO
JIeNIaeT HKCIIePUMEHTAaIbHbIC UCCIIEIOBAaHMS HAYYHO JI0KA3aHHBIMH, — TOBTOPSIEMOCTH PE3yJIbTaTOB.
TosbKO KOT1a MBI TTOHSJIN, YTO UMMYHOCTUMYJIUPYIOIIEE ACHCTBUE aKTUBUPOBAHHBIX PACTBOPOB, U
B IMIEPBYIO oOuepelb KaToiuTa (PKMBOM BOJbI), HANPSMYIO 3aBUCHUT OT IapaMeTpoOB peIOKC-
MOTEHIINAJa, HaM yJIAI0Ch JOOUTHCS CTATUCTUYCCKH TOCTOBEPHBIX PE3yJIbTATOB.

VYike B Hayalle SKCIIEPUMEHTANIBHBIX HUCCIEI0BAHUIN CTANO MOHATHO, YTO AHOJIUT MPHU MUTHE U
BHYTPUOPIOIIMHHOM BBEJICHUU WJIA HE BIUSET, WIM HE3HAUYNUTEIHHO MOABIIIET HMMYHHBIM OTBET Y
KUBOTHBIX B 3aBUCHIMOCTH OT MapaMeTPOB U JAJTUTEIbHOCTH IPUMEHEHHS.

OKCHEpPUMEHThl K€, TMPOBEJACHHBIE C  KaTOJIMTOM, I[IOKa3ajdd  €ro  BBICOKHE
MMMYHOMO/IYJIMPYIOIINE CBOICTBA, BIUSIONINE HA BAKHEHIIINE 3BEHbS] HMMYHUTETA.

TpynHocTs 3akitodanack B TOM, YTO MapameTpbl PEIOKC-TIOTEHIMAala KaTOJIUTa MOXKHO
MEHSTh B JIOBOJBHO UIMPOKUX TMpeAenax, HauhHas OT HMCXOJHBIX, KakKue€ MOTyT ObITh Y
BOJIOTIPOBOHOM BOJIBI (KaK 51 yXe mucaia, 3TH napaMmeTpsl kKosiaeomores ot +150 mo +350 mB), no -
840 MB. YuuthiBasg 310, BBl MOXKeTe cebe MpeCTaBUThb, CKOJIBKO OMBITOB MPUILIOCH IMPOBECTH,
9T00BI HAlTH HanOoJee 3P PEKTUBHBIC TPAHUIIBI ICHCTBUS PEIOKC-TIOTSHITHAIIA.

Kpome Toro, Mbl mpoBOAMIN MHOTOYUCIICHHBIE HCCIEA0BaHUS, YTOObI IOHATh, MEHSETCS JIU
UMMYHOCTUMYJIUPYIOMUN 3PQPEKT pacTBOpa, €CIIM HCIOJB30BaTh TUCTHIUIMPOBAHHYIO BOIY C
MOBapeHHOI COJbI0, (U3PACTBOP WM BOJONPOBOJHYIO BOIY C COJNbIO. Bompoc 3TOT, Kak BbI
[IOHUMaeTe, UMeN OoJblIoe MpakTHYeckoe 3HaueHue. OJHO J1e70 — HAIUTh BOJY M3-T0J KpaHa U
MIPUTOTOBUTH PAcTBOP, U Jpyroe — Oeratb W MCKaTh JAUCTUIUIMPOBAHHYIO BOJAY WM TOKYIMAaTh B
anTeke PU3n0IOTrHYECKU pacTBop!

Kak BbIsICHUTIOCH, TIpM TPUMEHEHUM BCEX OTUX PACTBOPOB B KAYECTBE HCXOJHBIX
MMMYHOCTUMYJIUPYIOIEE JEUCTBUE TIOCTE DJIEKTPOIN3a TPH OJMHAKOBBIX 3HAYCHHSX PEIOKC-
MOTeHIMasa ObII0 MACHTUYHBIM. [lo-BUAMMOMY, MUHEpPATbHBIA COCTaB MCXOJHOW BOJBI TOXKE HE
WrpaeT pemaromed pojid, TOKa MHUHEpajdbl HAaXOAATCS B BOJAE B MajblX KOJUYECTBAX,
npegycmotpeHHbix ['OCTom. [lpyroe neno — korna MUHEpasibl BBOJATCS JOMOJIHUTENBHO (32
WCKJIFOYEHHEM HATpHsl), TOTJa MOXKHO TOBOPUTH O 3aBUCUMOCTH CBOMCTB KaTOJIMTA HE TOJBKO OT
rapaMeTpoOB PEJOKC-NOTEHIMANA, HO TaKK€ U OT MUHEPAJIbHOTO COCTaBa UCXOJHOM BOJIBI.

Ha ocHOBe TIpOBENEHHBIX WCCIEIOBAHUNM BBIACHWIOCh, YTO KATOJIUT BBIPAXKEHHO
CTUMYJHUpPYET (paromuro3, rymMopalbHble U KJIETOYHBbIE 3BEHbS HWMMYHHON CHCTEMBL. SIpKo
BBIPOXKEHHOE CTUMYJIUPYIOIIEe ACHCTBUE KATOIUTAa HA UMMYHHYIO U KPOBETBOPHYIO CHCTEMY OBLIO
BBISIBJICHO B JKCHEPHUMEHTATbHO BOCIPOHM3BEIACHHBIX MOJENSAX HMMYHOJE(DUIINTA, aJeKBAaTHBIX
COCTOSIHMSIM, BO3HHKAIOIMIMM Yy YeJOBeKa TPH  TemaTuTe, TEeMOJUTHYECKOW  aHEeMHH,
37I0KAYE€CTBEHHBIX OMYXOJISX, COCTOSHUSIX MOCIIe 00TyUeHUsI.

Kpatko u310Ky pe3ynbTaThl SKCIIEPUMEHTAIBHBIX MCCIICIOBAHUN 1O BIWSHHUIO KaTOJIUTa Ha
MMMYHHYIO CUCTEMY IPH 3JI0KAYECTBEHHBIX OMYXOJISAX U 00TyUYeHHUH.

DKCHEepUMEHTAIBHBIE HCCIEAOBAaHUSI TPOBOMATCS HA JKMBOTHBIX, YaIlle BCETO KpbICaX H
Mbimax. Ilpu 3TOM wHccnenyoTcss 0COOCHHOCTH BIMSIHHS HOBBIX JIEKAPCTBEHHBIX MPEMapaToB,
OTpabaTHIBAIOTCA WX J03bI U METOJUKH MPUMEHEHHS. DKCIIEPUMEHTAIbHBIC NCCICIOBAHUS HUTPAIOT
OTPOMHYIO POJIb M OCOOCHHO Ba)XKHBI B OHKOJIOTUM — BCE IMpemnapaThl MO JICUSHUIO paka BHaJale
M3YyYaloTCsl M OTPabaThIBAIOTCS HA YKUBOTHBIX.



Ho peub naer He TOIBKO O XKHUBOTHBIX. 3a BpeMsl pabOThl C AKTUBUPOBAHHBIMU PACTBOPAMH Y
Hac coOpajiocb MHOTO HMH(OPMAIUMM O TOM, YTO KATOJIHUT CTUMYJIMPYET HUMMYHHUTET OOJBHBIX
OHKOJIOTMYECKMMH 3a0o0jeBaHUAMU. bosbHBIE cooOLany 00 YIyYIIEHUH COCTOSHHUS MEXAY
KypcaMU XUMHUOTEPANMMU U IOCIE €€ OKOHYAHMS, a TaKXKe IIOCJIE IOJYyYEHHMs JIy4eBOM TEpaIluH.
[IuTbe KkaTONMTA, COIJIACHO 3TUM COOOLICHMSM, YJydllaeT oOlee caMO4yBCTBHE, I[1OMOIAeT
OOJNIbHBIM OBICTpEE BOCTAHOBUTHCS, YJIy4yaeT IOKa3aTeld KPOBH M HMMMYHHOH CHUCTEMBI. JTH
JaHHBIE B ILEJIOM MOATBEPXKAAIOTCA M PE3yJbTaTaMM JKCIEPUMEHTAIbHBIX HCCIICIOBAHUM,
IIPUBEJICHBIX HUKE.

JleyeHune 3n0KayeCcTBEHHbIX onyxosen (paka)

Pak — 3TO MpOKJISATHE COBPEMEHHOCTH, — HE MMEET HUYEro OOIIEro CO CBOMM Ha3BaHHEM.
Ha3Banue atoii Gonesnm gan emie ['mnmokpaT, Ha3BaB OJIHY M3 KOXKHBIX OIYyXOJIEH «KpaOOBOM
OIlyXOJIbIO-KaplMHOMO». B Pume 00s1€3Hp Ha3bIBau CIIOBOM cancer, O3HAYaBLIMM B JIATHHCKOM
A3BIKE U «Kpald», U «pak». DTO K€ Ha3BaHHUE YNOTPEOIAeTC MEIUKaMU U CErO/IHS.

Knerkn 370KadecTBEHHOW OMyXOdM O0JIaAaloT, K HalleMy HEeCYacThlo, CBOWCTBaMH,
JIeNaloIMMH UX OMACHBIMU M TOYTH HenoOenuMbIMU. Bo-mepBbix, oHM OeccMeptHbl. Kaxnas
HOpMaJibHasi KJIETKa OpraHu3Ma MOXET JEJIUThCS TOJBKO OINpEAeIeHHOe KounyecTBo pa3 — 30-50,
rocje 4Yero oHa ymupaeT. PakoBas KieTka Hayduiach «BBIKJIIOYATb» TI'€H, OTBEYAIOIIUI 3a
CMEPTh, — OHA MOXKET JEJIUThCS HEOTPAHUUEHHOE KOJIMUYECTBO pas.

Kpome 3anmporpaMupoBaHHON CMEPTH, MEXaHU3MOM, IIPU3BAHHBIM OIPAaHUYUTh PA3MHOXKEHUE
PaKOBBIX KIIETOK, SIBJISIETCSI KOHTPOJIb UMMYHHOM CHCTEMBI. 3JI0Ka4€CTBEHHAsl OIyXOJIb BBIJEINSIET
CreLMalbHbIE BEIIECTBAa, PE3KO IOJABIIAIOLIME HMMYHHUTET OpraHusma. MOXKeT Ju KaTOJIUT
MOBBICUTh UMMYHMTET IPU YK€ Pa3BUBILIEHCS 3J0KaueCTBEHHOW omyxonu? Jlins pemeHus 3Toro
BOIPOCA Mbl HICKYCTBEHHO BOCCO3/1aJIM CUTYALMIO Pa3BUTHS OIYXOJIH yMBbIIIEH.

JUig co3gaHusl KapTHUHBI 3JI0KAYECTBEHHOW OIYXOJM MbIIIAaM BHYTPUOPIOIIMHHO BBOJAMIU
KJICTKM KapUUHOMBI Opiauxa. OTO CHeLUalbHas OIyXOJb, 4YacTO MHCIOJb3yeMas Ipu
uccinenoBanusx. [Ipu BBeeHNN B3BECH KJIETOK OIyXOJIM DpJiMXa y MBbIILIEH Yyepe3 HECKOJIbKO JHEN
o0pasyeTcs acLUT ¢ OOJBIINM KOJMYECTBOM OITyXOJIEBBIX KJIETOK. PacTyimas omnyxoisb moJaBiser
MMMYHHTET, KOTOPBIN ONpeAeseTcs 10 KOJIUYECTBY aHTUTEI, IPOAYLUPYEMBIX B CEJIE3EHKE.

VY 3710poBBIX MBIIIEH B cene3eHke BelpaboTanock 4944+1353 anturten (B mepecuere Ha 1
MUJUTHOH KJIETOK CEJIC3CHKH).

VY MBIIEH ¢ OMmyX0JIbl0 IMMYHHUTET OBLI CHJIBHO OCJIa0JIeH, IPOIYKIMsS aHTUTEN B CEJIE3EHKE
nagana B 4,12 pas.

[TuThe KaToOMMTA MOBBIIIAIO UMMYHUTET (KOJIMYECTBO AaHTHUTEN CEJIE3E€HKH YBEIUYHBAJIOCH B
2,4 paza).

PesynbTaTsl MccienoBaHus MOKa3aHbl HA puc. 28.
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Puc. 28. BnusHue karonura Ha NPOAYKLUUIO AHTUTENY JKUBOTHBIX, ITOPA’KEHHBIX
3JI0KAYE€CTBEHHON OIyXOJIBIO

Takum oOpa3oM, B 3TOH CEepUM HSKCHEPUMEHTOB OBLIO BBIACHEHO, YTO MpPHU HAIWYUU
3JI0KQYECTBEHHON OMYyXOJM MHUThE KaTOJUTAa CTUMYJUPYET HUMMYHHYIO CHCTEMY (TMPOIYKLHUIO
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AQHTUTEN).
XXuBas Boga nomoraeTt npu o6ny4yeHun

B oTOl cepuM SKCHIEPUMEHTOB M3y4aloCh BIMSHHME KAaTONIMTAa Ha INPOMYKLHUIO aHTHUTED,
KOJIMYECTBO JICHKOIMTOB M J3PUTPOLMUTOB Yy JKUBOTHBIX, IIOJYYaBIIMX BBICOKYIO 03y
HOHM3UpYyIOWEro usnydeHus. llpu 3Tom MonenupoBasiack KapTHHA COCTOSHUS HWMMYHOU U
KPOBETBOPHOM CHUCTEMBI Yy JIIOJEH, MOJABEPIIIMXCA JIy4eBOM TEpalMM IIPU OHKOJOTMYECKHUX
3a00JI€BaHUAX MJIM K€ IOJYUYUBIIHUX BBICOKHE J103bl MOHU3UPOBAHHOI'O M3JIy4YEHHUS B pe3yJIbTare
KaTacTpo( M HECYACTHBIX CIy4aeB, Kak 3TO CIydmsIoch B UepHOObLIE.

JlelicTBrE MOHM3UPYIOLIETO W3JIyYEHUS HAYMHAECTCS C IOIVIOIIECHHUS KJIETKaMH OpraHu3Ma,
MOJIBEPraroIierocss OOJY4YeHHIO, SHEPrHUH M3JIyYEeHUS pPaJUaKTUBHOIO BELIECTBA. DHEPTUs
U3Jy4YEeHHUs BbI3bIBAE€T B 00Jy4aeMOM OpraHu3Me BO30Y’KICHUE MOJIEKYJ KJIETOK U UX MOHM3ALUIO.
IIpy 53TOM BO3HUKAaET OrPOMHOE MHOXECTBO CBOOOJHBIX pPAJUKAJIOB — MPOCTO JIAaBHUHA
KHUCJIOPOAHBIX PAJUKaJIOB, T'MIPATUPOBAHHBIX AJIEKTPOHOB, Iepekuceil Bogopona. [Ipu obayuenun
B 103¢ 1000 peHTreH B KIETKE BO3HMKAET OKOJIO MMJUIMOHA PAJUKaIOB, KaXblil U3 KOTOPBHIX B
IIPUCYTCTBUU KHCJIOPOJA BBI3BIBAECT IOCIEAYIOUIME LENHbIE peakuuu okuciaeHus. [Ipu stom
BaKHEHININE HApyLIEHUS >KU3HEIEATEIbHOCTH BbI3bIBAIOTCS HUYTOXKHO MAaJIbIMH KOJIMYECTBAMU
nornomaemMon sHepruu. Tak, SHeprus, IOINIOIIEHHAas TEJIOM YeJOBEeKa IpH O0JydyeHUH
CMEpTENbHON J1030H, MpH NPEBpalICHUH B TEIUIOBYIO TpHUBENa Obl K HarpeBy Tela BCEro Ha
0,001 °C [37-39].

IIpu oOnyyeHHMM B NEPBYIO OYEpeb MOpPAXarTCs OBICTPOPACTYIIME U HHTEHCUBHO
pasMHOXKaroImuecss KiIeTku. Ha 3TOM OCHOBaHO JIy4yeBOE JI€UYEHHUE 3JI0KAUYECTBEHHBIX OITyXOJIEH —
KJIICTKH OIYXOJIM OTHOAIOT P 00JyYSHUH B TIEPBYIO OUEPE/Ib.

Ho npu oOsydyeHun mnoruOaroT HE TOJBKO 370KAYECTBEHHBbIE KIETKH — B OpraHu3Me
CYLIECTBYIOT APYTrM€ MHTEHCUBHO JEISALIMECS KIETKH U ObICTpOpPACTYIUE TKAHU — 3TO KIETKU
UMMYHHOW M KPOBETBOPHOM CHUCTEM. DTU CHUCTEMbI CTPAIHO CTPAJAIOT MPH OOIY4YEHUH — PE3KO
YMEHBIIAETCS YHUCIIO JIEWKOLUTOB B KPOBH, MaJaeT KOJIMYECTBO 3PUTPOLUTOB. OJHOBPEMEHHO
YTHETAeTCsl U BbIpaOOTKA aHTUTEN, YTO elle Oosblie ocaabiseT 3aluTHble cuilbl opranu3ma [40].
[lonaBneHne MMMYHHUTETa M CHCTEMbl KPOBETBOPEHHUS TNMPHUBOAUT K TSKEIBIM OCJIOKHEHUSIM U
3a4acTyr0 K HEBO3MOXHOCTH NMPOJODKEHUS JIeUeHUs. JTH ke (PaKTOphl YacTO SABJISIOTCS NMPUUUHON
YXYAIIEHUS COCTOSTHUS U MTPEPhIBAHUS JICUEHUSI IPU XUMUOTEPAITUH.

ITpu 00ydyeHuu cTpaatoT He TOJBKO OBICTPO Pa3MHOKAIOIIMECS KIETKH, HO U T€, UTO KUBYT
CPaBHUTEIBHO HEAONro. Takue KIeTKH HaXOJATCS B CIM3UCTON 00O0JIOUKE KENy/IKa U KUIIEUHUKA.
VIMEeHHO UX MOpaXeHUEM OOBSICHAIOTCS TSDKENbIE OCIIOKHEHMsI, BO3HUKAIOIUE 110CIIe 00JIyUeHHs Ha
CIIM3UCTOM XKelly/iKa U KUIIEUHHKA, KOTOpas 1Mociie 00JyuyeHus: BOCHANIIETCs, TOKPHIBAETCS SA3BaMHU.
OTO BeNeT K HapyLICHUIO NHILEBAPEHMs] U BCAChIBAHMS, a 3aTéM K HCTOLICHUIO OpraHu3Ma,
OTpaBJICHUIO €r0 MPOAYKTaMU pacraza, MPOHUKHOBEHUIO OaKTepHil, KUBYIIMX B KHUILIEYHHUKE, B
KpOBB.

Y OOJbHBIX, MOJYYUBIIMX BBICOKHE J03bl PAaJUAIlMOHHOTO OOIy4YeHMs (Kak 3TO ObLIO B
YepHoObuIe), MOCHEACTBUS OOTYUYEHUsI MPOSBISIIOTCS WIM B BUJIE MMMYHHOH HEIOCTaTOYHOCTH,
WIK B BHUJE 3a00JI€BaHMI NHILEBAPUTEIbHON, HEPBHOM, CEpJEUYHO-COCYANCTOM, ABIXaTEeIbHOU U
BBIJICTIUTENbHOU cucteM [41, 42].

Ho 6e3 ny4eBoit Tepanuu Mpu JEYCHUH OHKOJIOTHYECKUX OOJBHBIX Ha CETOIHAIIHUN IeHb HE
O00OWTUCH — OHA 3aHMMAET B KIMHUYECKON OHKOJOTHH OJHO M3 BEAYILIMX MECT U MoKazaHa Ooiee
50-60 % onkosOTHYECKUX OOIBHBIX. MOXKET M KHBasi BOJa YMEHbBIIUTh TSXKENbIE MOCIEICTBUS
o0JIydeHus, yIydlIuTh TOKa3aTenau KpoBu? J{isl pemeHust 3TUX BONPOCOB HaMU OBLIN MPOBEECHbI
HCCIIEIOBaHMs, B KOTOPBIX JKUBOTHBIE IMOJBEPrajiich OOJYyYEHHUIO CBEPXBBICOKMMH n03aMu. [lpu
3TOM HCCIIEJOBAIOCH BIUSHHE OOMydeHHs Ha UMMYHHUTET (IIPOAYKLHUIO AaHTHUTENT U KOJIMYECTBO
JIEKOIIMTOB) U KPOBETBOPHYIO CUCTEMY (KOJIMYECTBO IPUTPOLIUTOB) U BIMSIHHE KAaTOJUTAa Ha 3TH
cucTteMsl. J{1s cpaBHEHMS CHIIBI AEUCTBHS KaTOJWTA OJHOM M3 IpyII MBIIIEH AaBajlyd W3BECTHBIN
UMMYHOCTUMYJISATOP T-aKTHBUH.



BinsiHue KMBOI BOAbI HA UMMYHHUTET NPH 00, Ty4YeHUH

Kak moxazanu HUCCIICAO0BaHUA, B PC3YyJIbTATC 06J1y‘-IeHI/I$I npoayKnrda aHTHUTCII B CCJIC3CHKCE

yMeHbIIaercs B 9,7 paz — 3T0 03HauaeT OCTPbId UMMYHOAEC(PUIIUT.

Vxe ABYXKPATHOC MHBKIMOHHOC BBCIACHHUC KAaTOJIUTA YBCIWYHUBAJIO IMPOAYKIHIO AHTUTCII B

2,5 pa3za.

[IuTee KaToMUTa CTUMYJIMPOBAJIO UMMYHHBIN OTBET B 2,2 pasa.

Beenenue T-akTMBHMHA TPU 3TOM COCTOSHUU JIEWCTBOBAIO cjabee W CTUMYJIHMPOBAIIO

MMMYHHBIN OTBET TOJIBKO B 1,8 paza.
Pesynbrarsl uccnenoBanus nokaszassl Ha puc. 29.

JIeHKOLUTBI KPOBH TaKXKe SBIAIOTCA MULICHSAMHU I HOHU3MpYIoLero usiydenus. [lpu

00JTydeHHH B HAIIIMX AKCIIEPUMEHTax UX uucio nagano B 10,3 pasa.
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H DGRy HHEIE RABDTHEE,
HE MRy EBLME
AEHEHHE

B Of8y-SeHHbIE HMEOTHBIE,
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BOEAEHEM KATOAMTE

O Ofay e HHIE HABLTHBIE,
MHELLIE KETOAMT

O CERyEHHAIE ¥HBGTHHE,
AEHABLMECA T-BETHAHOM

Puc. 29. Biausuue )uBOil BOIBI HA KOJIUYECTBO AHTUTEI B CEJIE3EHKE

Zlax(e JABC HHBCKIHMHM KaTOJIHuTa HeﬁCTBOBaHH CTUMYJIMPYIOIIC W IIOBBIIIAJIN KOJIUYCCTBO

JIEWKOLIUTOB B 2,5 pasa.

ITuTthe KaTOIHUTA TOXKE CTUMYJIUPOBAJIO O6pa3OBaHI/IC HeﬁKOHHTOB —B 2,1 pasa.
T-akTHBUH HE MOBBIIIAT KOJINUECTBA JICHKOIIUTOB.
Pe3YJ'ILTaTI>I HCCIICAOBaHU ITIOKA3aHbI HA pUC. 30.
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B HeobayeHibe
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B OfaeHHie HKUBOTHRE,
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O D6y EHHLiE KABOTHRE,
MABLLIME KATChAHT

O OHAMEHHLIE HKABOTHRIE,
ARMARLAECA T-aCI'I-'FlMﬂGM

Puc. 30. BiustHue kxMBO# BOJIBI HA KOJIMYECTBO JICHKOIIMTOB B KPOBHU

Bansinue :XnBoii BOJAbI HA KPOBETBOPHYIO CHCTEMY NPH 00J1y4eHHH

O)IHI/IM W3 YaCThIX OCJIOKHECHHUM JIy4€BOro O6J'Iy‘leHI/I${ ABJIIACTCA €TI0 HaFY6HOC HeﬁCTBHC Ha
KPOBCHOCHYIO CUCTEMY. Bor u B Hammx SKCIICPUMECHTAX KOJIHMYCCTBO SPUTPOLUTOB B KPOBHU IMagalI0

B 1,7 pas.

JIByXKpaTHasi MHBEKIIMS KaTOJIMTA IMOBBIIIAIA YUCIO SPUTPOLUTOB ITOYTH B 1,5 paza.
A BOT IUThE KATOJINTA IPAKTUYECKH BOCCTAHABINBAJIO KOJIMYECTBO SPUTPOLIUTOB JJO HOPMBI.



T-akTUBUH HE BIMAT Ha KDOBEHOCHYIO CUCTEMY.
PesynbTaTsl MccienoBaHus TOKa3aHbl HA puc. 31.

54 B Hecbayueipe
AFBEOTHSIE

B CEayHeHHEE MHBOTHRE,
HiE MOAYHaBLLHE
L 3.3 AEMEHMA

O Gy HeHHEE SHBOTHRIE,
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0O CEryHeHHbe SHBOTHRE,
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O OEayHeH-be SHE0TRLE,
ARMMBILIMECH T=aKTHBHHDM

Puc. 31. Bnusinue xuBOM BOJIbI HA KOJMYECTBO 3PUTPOIIMTOB B KPOBU

Takum oOpa3zoM, MPOBEACHHBIC IKCIIEPUMEHTAIBLHBIC UCCIIEIOBAHUS MOKA3alId, YTO MUTHE U
JpyTrue crocoObl BBEACHUS KATOIUTA Y 0OMyUYEHHBIX B CBEPXBBICOKUX 033X KHUBOTHBIX MMOBBIIIAIH
MMMYHUTET, CTUMYJHMPOBAIM TPOAYKIMIO AHTHUTEN, MOBBIIIAINA KOJUYECTBO JICUKOIIMTOB W
MPAKTUYECKH BOCCTAHABIMBAIN KOJIUYECTBO SIPUTPOLIUTOB 0 YPOBHS, UMEBIIETOCS 10 OOTyUESHHUS.

3akntoyeHue. Ucnonb3oBaHMe XXMBOWU U MEPTBOM BOAbI — OCHOBA
MeauUuuHbI Gyaywero

B Hauvane 3Toil KHUTH 5 paccKasbiBaia 0 cBoeM pasroBope ¢ C. A. AexuHbIM U ONKCbIBajIa
COOCTBEHHYIO pEaKIHIO Ha epeyrciIeHne 3a001eBaHuM, IPH KOTOPBIX MIOMOIal0T aKTUBUPOBaHHbIE
pactBopbl. CaMO€ UHTEPECHOE, YTO, OCBSITUB U3yUYEHUIO CBOMCTB aKTUBUPOBAHHOW BOJBI 16 JeT, 5
MOTY TOJIBKO IOIOJIHUTh CITIUCOK 3THX 3a00JI€BaHUil.

B Hacrosimee Bpemst B 3TOM cHHUCKe Oojee 35 HEAyroB, Cpeau KOTOPHIX: XPOHHYECKHI
renaTuT, Auader, aJAeHOMa IPpOCTATHbI, NHETOHe(PPHUT, LUCTHT, APTPUTHI M AaPTPO3bI,
aJU1eproJepMaTuT, A3Ba JKeJyAKa, TACTPUTHI U KOJHUTHI, TPO(pHueckne sA3Bbl, THOHHBbIE PAHBI,
cTap4yecKHe nepeomMbl, MPOJIeKHH, 0’KOTH, IAPOAOHTUTHI M Apyrue.

Ho, Bo3Bpamiascb Kk TOMy pa3roBOpy CErojHs, s MOTy OTBETUTb Ha Bompoc: «I[louemy
aKTUBUPOBAHHAs BOJIA IOMOTAeT MPHU CTOJIb MHOTHUX M PAa3JIMYHbIX 3a00JI€BaHUAX 7>

AKTHUBHpPOBaHHBIE PACTBOPHI O0JIAJAIOT IIEJIBIM PSAIOM CBOMCTB, JENAIOIIUX HMX OYEHb
3¢ GEKTUBHBIMU MPU JICYEHUU MHOTHX 3a00JIeBaHHMM: aHOIMUT YHHUYTOXaeT OaKTepUu U MHOTHE
BUPYCHI, TpUOKOBYIO (Quiopy, 00JiajaeT MPOTUBOBOCHIAIUTENIBHBIM, AHTHAJIEPTUYECKUM U
NPOTHUBOOTEYHBIM  JAedcTBUsIMHM.  Karomur  obnagaeT  MMMYHOCTHUMYJIHPYIOLIMMH U
AHTHOKCHJIAHTHBIMU CBOMCTBAMH, YCKOPSIET 3aKMBJIEHHUE TKaHEW (pernapaTuBHbIE CBOWCTBA), MPHU
BBEJICHUU OINpPEAEICHHbIX MHUHEpAJOB — IOMOraeT Hpu aualbere, THIEPTOHUH, OCTEONOpO3e U
JOpyTrUxX 3a00J€BaHUSX.

Kak s yxe ropopmia, He CTOMT pacCMaTpUBATh AHOJUT M KaTOJIMT Kak JBa Ipemnapara. B
3aBHCHMOCTH OT PeIOKC-IIOTEHIalla MEHSIOTCS CBOIcTBa pacTBopoB. Ha camom fiene ripu jiedeHun
MIEPEYUCIICHHBIX BbIIIE 3a00J€BaHUI HcMonb3yeTcs 14 pa3iauuHbIX pa3IMYHBIX [pernapaTos,
COOTBETCTBYIOIUX 14 BapuaHTaM peJoKC-IOTEHIHANIA.

MHuorue 3aboneBaHMsl HeEIb3d JIEYUTh KaTOJIMTOM, IPHUTOTOBIEHHBIM 0€3 100aBiIeHUS
MUHepasioB, — 3¢ ¢dekra He Oyaer wium oH OyneT MUHUMaNbHBIM. [l JiedeHuss HeoOXOoIUMO
HCIOJIb30BaTh MUHEPAJIBI — MAKPO— U MUKPO3JIEMEHTBI, IPUYEM MPHU PA3INYHBIX 3a00JI€BaHUSIX OHU
OyIyT pa3HBIMU — KaJIbLIUN, KaJIHii, MATHUIN U T. 1.

N riaaBHoe: ropopsi 00 AKTHBMPOBAHHBIX PacTBOPax, Mbl TOBOPHUM O Jie4eOHbIX
npenaparax, MexaHu3M JeHCTBHSI KOTOPBIX MMeeT NPUHUUNHMAJIBLHO HOBBI YPOBeHb — He
XMMHMYeCKHMii, KaKk NPHUBBbIYHbIE JEKAPCTBEHHbIE CPeACTBA, a JJIeKTPOXUMHUYECKHUil, OoJiee



COOTBETCTBYIOIIMii OKHMCJINTEIbHO-BOCCTAHOBUTEIbHBIM peaxkumsm, NOCTOSTHHO
MPOTEKAIIHM B JKHBOM OPraHU3Me.

SIBISISICH CBOCOOPA3HBIM «OKUBBIM» BOJIHBIM PACTBOPOM, <GKUBBIM» HAOOPOM OKHCIHTENEH U
BOCCTAaHOBUTEJIEH, TIOCTOSIHHO HAXOASIMXCS BO B3aUMOJEHUCTBUU (peakluu) ApYr C APYroM, MBI
MOJUUHIEMCSI TeM JK€ 3aKOHaM, 4YTO W OCTajbHas npupoga. M 3HAYUT, peIOKC-TIOTCHIUA,
OTPEIICNIAIONINI CKOPOCTh W HAMpaBICHUE BCEX JJICKTPOXMMHUYCCKHX PEAKIUH, OIpeaeiseT
CKOPOCTb M HampaBJicHHe, a 3a4acTylo, ¥ BOOOIIEe BO3MOXXHOCTh MPOTEKAHHS OKHUCIUTEIbHO-
BOCCTAaHOBUTCIIBHBIX peaKL[I/If/’I B Hallem OpraHusMme. A qTo TakKoe€ OKHCJINTCJIIBHO-
BOCCTAHOBHTEINIbHBIC PEAKIIMK HAmero opranudma? ITO MpoIecC MAbIXaHHs, 3TO MPOIECC
BBIPAOOTKM DHEPrHH, 3TO IPOLECC COXPAHEHHs] roMeocTa3a (IOCTOSHCTBA COCTaBa M CBOMCTB
BHYTPEHHEW cpe/bl), 3TO TMPOIECC CTapeHMs, OTO 3alldTa OpraHM3Ma OT MHKPOOOB, 3TO
oOpa3oBaHHe CBOOOJHBIX paguKaioB, 3T0 pabora depmeHTOB. JleyeHHe XUMHUYECKUMU
JICKapCTBEHHBIMHU TperapaTaMi — 3TO KOPPEKIMs Peakiuii OpraHu3mMa C MOMOIIbIO 3aMEHBI HIIH
[[O6aBJI€HI/I5I HOBOTI'O <<I[eﬁCTByIOH.[eI‘O Jmana». A BC€b M3MCHHUTL 3THU PCAKIMHU, UX CKOPOCTbH U
HalpaBJCHUE MOXXHO M 0ojiee «MATKO» — IyTeM H3MEHEHHUS PEeJIOKC-TMOTCHIIMAla, HAalpUuMep, B
pe3yJbTaTe IprueMa akKTHBUPOBAHHOM BOJIbI.

[TosToMy B OyayIueMm, peryaupys pPeIOKC-TIOTEHIMAaa U TeM CaMbIM H3MEHSSI CKOPOCTh U
HaIpaBJICHUEC OKHUCIUTCIIbHO-BOCTAHOBUTCIIbHBIX peaKHI/If/'I B OpraHu3me, MOKHO 6YI[6T I[O6I/ITI)C$[
pe3yJIbTaTOB, 3a4acTyl0 HEBO3MOXKHBIX IPU NPUMEHECHHH XUMHUYCCKHX JICKAPCTBEHHBIX
npenaparoB. Beap naxke celiyac akTHBHUpPOBaHHAs BOjJa J0Ka3aja CBOIO JI(PPEKTHBHOCTH IPU
neyeHuu Oosee 35 3aboneBanuii. M 3T0 mpUTOM, YTO AJIS €€ MOTyYEHHS UCTIOJIb30BATKCH JOBOJIBHO
MPOCTHIE anmapaTsl U TEXHOJIOTUH !

Tak uro »uBas ¥ MepTBas BOJA — 3TO, C OJHOW CTOPOHBI, CKa3Ka, a C JAPYrodl — HaydHO
000CHOBaHHasi MEMIIMHA Oy TyIIETO.

MpunoxeHune. Kakon anekTponusep BbIOpaTbh?

[IpocTeie (cTamMOHApHBIE) MOJEIU AIIEKTPOJIM3EPOB COCTOAT W3 aHOJa W Karoaa u
MOJIyIIPOHUIIaeMON MeMOpaHbl (OHa HEMpPOHMIIAeMa Il MOJIEKYJ, HO XOpOLIO NPOHMIIAeMa IJis
noHOB). Takue >MEKTPOIN3EPHI 3aMOIHAIOTCS BOJOW U MOJKIIIOYAIOTCS Ha OIMpeNelIeHHOe BpeMsl K
AIEKTPUYECKOMN ceTH. B pe3ynbTate mMpoX0oKIeHUs IEKTPUUECKOTO TOKA Yepe3 BOAY MPOUCXOIUT
paznenenne H20, a taike copepxkamuxcsi B BOAE XJopa M Pa3NIUYHBIX MUHEPAJOB (HATpHS,
KaJIBIIMS, KaJIHs, JKeJie3a U IPYTUX ), Ha MOJIOKUTEIHHO U OTPUIIATEIIBHO 3apsSyKEHHBIE HOHBI.

XJ0p U ocTalbHbIE 00pa3yrIIHUecs OKUCIUTENIN COONPAIOTCS B aHOJIHOM 30HE — ATO MEpTBast
BOJIa, KOTOpasi UMEET BBICOKUN penokc-noreHiuan (mo 1200 mB) u Beicokyto kucimoTHOCTh (pH 10
2). Boma »xe karomHOW 30HBI — >KMBas BOJAa, OHA OCBOOOXZAeTcs OT XJOpa, HachIIIaeTcs
AJIEKTPOHAMH (OTPHUIATENHHO 3apsKEHHBIM BOJIOPOJOM) M HMOHAMH MHHEPAJIOB W TpHOOpeTaeT
OTPHULIATENBHBIN PEIOKC-TIOTEHIIMAI U 1IeJ0YHOe 3HaueHue pH.

CymiecTByIOT Takke ©Oojee COBPEMEHHBbIE anmnapaThl-3JEKTPOIM3EPhl  POCCUHCKOTO,
HEMELIKOTO U  IOKHO-KOpEHCKOro mnpou3BoAcTBa. OHUM HMEIOT COBPEMEHHBIH JU3aliH |
KOMITBIOTEpHOE yTpaBiieHHe. Boly B HHMX HaJIuBaTh HE HYXKHO — OHHU TIPUCOSIUHSIOTCS K
BOJOIIPOBOAHOMY KpaHy. Takum 00pa3oM BCIO MUTHEBYIO BOJY MOKHO OCBOOOIHNTH OT XJopa U
XJIOPCOJIEPKAIUX COCNUHEHHH. B HUX BCTpOeHBI (QWIBTPHI, KOTOpPBHIE YOHPAIOT €3 BOIBI
XUMHUYECKHE MPUMECH, BPEJIHbIE BEIIECTBA M KECTKHE COJu. Takue ammaparbl XapaKTepU3yIOTCs
HECKOJIbKUMHU CTYNEHSMU aKTHUBAllUM, TMPUYEM KaKJas CTYNIeHb HMMEET CBOM IOKa3aHHs IS
MIPUMEHEHUS.

Ha puc. 32 nokazaHbl COBPEMEHHBIE JIEKTPOJIU3EPHI.
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Puc. 32. CoBpeMeHHBIE AJIEKTPOIU3EPHI IS IPOU3BOACTBA aKTUBUPOBAHHOM BOJIbI

1

|
—

i e

. -

——

BHUMAHMUME! Bce HHCTPpYKIMH 10 NPHMEHEHHMI0O AKTHBHPOBAHHBLIX PacCTBOPOB,
NpHBe/leHHbIe B KHHUIe, PACCYUTAHBI HA aNnaparbl, MpoJaBaeMble Hamed GupmMol uiIu ee
(uanasaMu, ¥ He MOAXOAAT AJIS APYTUX aNNapaToB!

I'’E U KAK kynurh anmapatr sl HPOU3BOACTBA AKTHBHPOBAHHBLIX PACTBOPOB?
3aka3zath HeoOxogumble MuHepaiabl? I[loayyurs 0ojee mnoapodHyr wuHdpopMmanuio?
IIpoxoncyabTHpOBaTHCA ¢ BpauoM? Iloropoputh ¢ aBTOPOM KHUTH?

C aBTOpPOM KHUTH BBl MOXKETE MMOOOIIATHCS:

* no3eonus 8 I epmanuro: (8-10-49) 2104-137-93-55 unu (8-10-49) 179-94-525-73;

* Hanucas Ha e-mail: gitelmand @mail.ru.

Mo agpec B Untepuere: www.aschbach.narod.ru Ilony4urs KOHCy/AbTaNMIO, 3aKa3aTh
MAaKpO— U MHKpPO3JIeMEHTBI, a TaK:Ke anmapart JJsi NPOU3BOACTBA AKTHBHPOBAHHON BOJbI



MOKHO:

HO360HUB NO MENePOHY:

B Poccun: (8-905) 575-81-59;

B ['epmanuu: (8-10-49) 2104-137-93-55;

B Kupruzuu: (8-10-996) 772-802-717 wnu (+996)772-802-717,;

* no ¢gpaxcy: (8-10-49) 2104-137-93-56.

* no e-mail: gitelmand @mail.ru.

OnyaTy MOXXHO MPOM3BECTH 4Yepe3 OaHK WM TOYTOBBIM MJIM JCHEKHBIM MEPEBOJIOM B
Poccun.

Yepe3s 0ank: 000 «BUTA»

Bank moayuarensi: Kanuaunarpaackuii punuan «banka Mocksel», Kaauaunrpa,

cyer 30101810200000000880.

Moayuarean «BUTA»: cuer 40702810500800001583.

BUK 042748880

HUHH 7702000406

KIIIT 390501001

Kak mepeBecTu JeHbrM MOYTOBBIM WM JICHEKHBIM MEPEBOAOM, Bbl y3HaeTe, MO3BOHUB I10
BBINICYKA3aHHBIM Telle()OHAM.

HezaBucumo OoT TOro, B Kakyl CTpaHy Bbl MEpEBEAETE JCHbIH, ammapar Bbl MOIYYHTE B
TedeHune 2 Hepaenb. s Toro, 4ToObl BBIC/IATh BaM armapar, Mbl JOJDKHBI 3HATh Bally (haMUIIHio,
aapec, 3aboneBanue u tenedoH. Ecam y HAC MOSIBATCS JOMONHUTEIbHBIE BOIMPOCHI MO BalleMy
3200JIeBaHUIO, TO MBI TIO3BOHIM BaM CaMHU.

HUIIY PETUOHAJIBHBIX ITPEJCTABUTEJIEN.
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