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AHHOTaALUA

Huna Awbax — yueHwlii Mupo8o2o yposHs, 0oazue 200bl Uzyuaen Ce0lUCmed aKkmueupo8aHHbIX
pacmeopos, maxk HA3blaeMOU «HCUBOU 600bl». B nacmoswee epems — enaenviti 6pay Hemeykou
Qupmuvl «Hccrnedosanus akmusuposanubix pacmeopos U Ux NpaKmuieckoe npuMeHeHuey.

Kueas u mepmeas 6ooa — smo He ckazka u e wiapramauncmeo. Hayunvimu ucciedosanusimu
9Mo20 ¢heHomeHna 3aHUMAIOMCA Ce200HA NPUSHAHHbIE VYeHble, CMambvbu 0 600€ NeYamaiomcs 6
Cepbe3HbIX HAYUHBIX dHcypHanax. Mcnonv3osanue sHcugotl u mMepmeotl 600bl Npu J1e4eHUuY pasiuiHblx
3abonesanuil noxyuuno wupokoe npusnanue 6 Espone, CILIIA, Anonuu u Kopee.

Kax 6vina omxpvima srcusas 6ooa?

Kaxkue ceoticmea denarom 600y «dcugoiin?

Mooswcem 1u 600a obradams ceolicmeamu AHMUOUOMUKA U aHMUOKCUOanma?

Kak npumensamo srcugyio 600y npu ouabeme, sk3emax, mpoguyeckux s136ax?

06 smom u 0 MHO2cOM Opyeom pacckazvieaem 6 ceoeu Kuuee [Juna Awobax. Hayunwie

UCCIe006anusl, CeHcayuoHHvle ¢homozpaduu U KOHKpemuvle MemoOuKu Jiedenus om epaya-
npogheccuonana!

OvHa Awbax
XuBas U mepTBasa Boaa — HOBeMLlee fIeKapCcTBo
COBPEMEHHOCTH



NMpeaucnoBue

KpbICbl, KOTOPble U3BMEHUITN MO0 XKU3Hb

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

B mopy yueObl B MEIMIIMHCKOM HMHCTUTYTEe s TojpabareiBajga B saboparopun lLlentpa
XUPYpruu. 10 Oblja BIIOJIHE OOBIKHOBEHHAS JTAOOPATOPHsI 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) BHI3BIBAIM B KaOWHET 3aBeAylollei JiabopaTopueil u
Opayii MOAMUCKY O Hepas3riameHud. Yl moToM B TeueHUe HeleNr MPUHOCHIIN KaXIblid 1eHb 10 TPH
OyTBUIKH C OECLIBETHOM KHUAKOCTHIO, HA KOTOPBIX OBLJIO HAMKMCAaHO «Boja». Ham ObL10 mpeanucano
B35ITh JBE TPYIIIbI KPbIC, HAHECTU UM SKCIIEPUMEHTAJIbHBIE PaHBI (JepMa-TOMMUSI) U 3aTEM IIPOBECTH
SKCIEPUMEHT IO UX 3aXHUBJIEHUIO CPEJICTBOM II0JI Ha3BaHUEM «BOAA» M aHTHUCENTHKOM. Beics
na00OpaTOpHBI  €XKEIHEBHUK, IPOLECC 3aXHUBJIEHUS paH ¢ororpadgupoBaics y KpbIiC Kak
KOHTPOJBbHOM, TaK M OSKCIEPUMEHTAIbHON Tpynmbl. PykoBomuTens naboparopuu naeral
MOP(OJIOTHYECKUE CPE3BI.

B TO Bpems MBI cudTanu, YTO MPOBOAUM SKCIEPUMEHTAIbHBIE HWCCIEAOBAHUS IIO
IIPUMEHEHUIO KaKOTI'0-TO HOBOT'O JIEKAPCTBEHHOT'O CPECTBA, a «BOAA» — 3TO €ro KOJOBOE Ha3BaHHUE.
Tonpko MOYTH B KOHIIE DKCHEPUMEHTa KTO-TO PEHIMIICS MONpoOOBaTh HAa BKYC 3Ty XKHUAKOCTb U
yAUBWICA: «A mpaBaa, BKyC Kak y BoabI!»

Pesynbrarhl OKa3zanuch OLICTOMISIOIIMMHU. Y KpbIC, KOTOPBIX JICUYWJIM «BOAOW», PaHbI
MIOJIHOCTBIO 3QKWJIM HA MATBHIM-IIECTON JI€Hb, a B APYTOM IpyIe MPOLECC 3aKUBJICHUS TAHYJICS
HEZeNsIMHU, COITPOBOXK/IAJICS HATHOCHUSIMH. bbutn faske ciryyan rubenu HECKOJIbKUX )KUBOTHBIX.

[locne oxoHYaHMS AKCIEPUMEHTA IHEBHUKH M (ororpadum y HaAc 3a0paim, U BCKOpE s
Omaromnosiy4Ho 3abbuta 00 3Toil ucropuu. Tak s MEepBBI pa3 CTOJKHYIACh C AKTHBUPOBAHHOU
BOJOM, HO HE IOHSJIA 3TOTO.

Cnycts neBatp ser, B 1991 romy, s paborana BpadoM-THHEKoJoroMm. Bpadom s Oblia
XOpOIIUM, Iojydaja OT paboThl MOpPajIbHOE YJIOBJIETBOPEHHE U HEIJIOXO 3apabarbiBana. Ho Tyt
HacTynuJIO CMYTHOE BpeMs — MEpPeCTpPOiKa, U Hallled >KEHCKOM KOHCYJbTAIMM MPHUILIOCH TOXE
nepecTpanBaThbCsl, U3 OECIUIaTHOM MpeBpamarbes B Xo3pacueTHyro. [lo 3TuM-To nenam MeHs, Kak
MOJIOZIOTO M DHEPTUYHOro Bpaya, oTnpaBwid B ['op3gpas. A Tam, mocjie AONroro pasroBopa o
OyIylIe CTOMMOCTH TUIATHBIX YCIIYT Hallel OyayIieil X03pacueTHOM )KeHCKOM KOHCYJIbTAIluH, MHE
B IPUBATHOM U JIOBEPUTEIHHOM TOHE IMOCOBETOBAIM 3aMTH MO TAKOMY-TO aJpECy: MOJI, TaM Kakasi-
TO OYE€Hb MPOJBUHYTas MeIUIMHCKas (upma, U BaM Oyaer uHTepecHo. WM s, «Monomas u
SHEpTUYHasH), OTIPABUIIACH B IPYTO KOHEL ropo/a.

Hamna sty ¢upmy, 3ax0xy — MeAMIIMHON U He nmaxHeT. CUIAT 3a CTOJIaMU JIFOJU, CTy4yaT Ha
MUITYIIUX MallMHKax. S copaimBaio: s [eHCTBUTENBHO Momana B Takyto-To ¢upmy? [la, roBopsT,
npouauTe K medy.

Hledom okazasncs HEMOJIO/I0H, a IO MOUM TOT/IAIIHUM MEpKaMm, Tak MPOCTO cTaphlii (Jet 60)
MIPE/ICTaBUTENbHBINA MY>KUMHA C IPOHUIATEIbHBIM B3TJISIOM.

Hamoii HenoyMeHHBbI Bompoc: «YeM Bbl 3aHMMaeTech?» OH ropAo OTBeTWI: «MBbI Jieuum
BOJIOI».

— AKTUBHUPOBAHHOM 3JIEKTPOIU3OM.

W mnoka3piBacT MHE ammapar, MOXO0XKMM Ha KacTproyifo. A Ha MOH BOIPOC O TOM, Kakue
3a00JIeBaH U Jie4yaT, Hadall MNCpCUHUCIIATH: apTpUThl, XPOHHUYCCKHUEC TOH3WIIJIHNTBEI, ACPMATUTHI,
aJIEcHOMY IIPOCTaThl, IK3EMY.

I'e-To Ha cepeMHe CNUCKA 1 MOJIHOCTBIO MOTEpsiIa UHTEPEC K pa3roBopy. s MeHs 3TO ObLI
HOHCeHC. Hy Henb3s, 0 NMOHATHUAM COBPEMEHHOI'O Bpaua, JIEUUTh OJHUM U TEM K€ CPEACTBOM
TOH3WJUIUT U K3eMY. DTO COBCEM pa3Hble OOJIE3HU, U CBSI3b MEXKAY HUMHU — KaK MEX1y MOHOCOM U
30J10TyXOM. [la emie u BoJo# — epyHIa Kakas-To.



A OH, BUJS, UTO S BEXJIMBO YJIbIOAIOCH M HITY TJIa3aMU JBEPb, CIIPOCUII, CKOpee YTBEpKIas:
«Bb1, 51 By, He BeputTe? BOT mocMoTpute, Kak, HampuMmep, aKTUBUPOBAHHAs BOAA 3a)KUBIISAET
paHbD».

W nocran ¢ monku mamodky, a w3 mamodku — (ortorpadum kpeic. M TyT s momydmiia, Kak
ropopsAT Hemilel, «Ganse Hauty, mok, rycunyo koxy. Kpeicbkl-To Obputu 3HakoMmble! Te camele,
KOTOPBIX 5 cama JIEBSITh JIET Ha3a]] Jieunsia TAMHCTBEHHBIM CPEJICTBOM TOJI HA3BAHUEM «BOJIA.

[To3xe oH pacckazan MHE, Kak 3TU 3acekpedeHHble poTorpaduu BEpHYIUCh K HEMY — OTHOMY
W3 aBTOPOB OTKPBITHS. DTO OblIa yIUBHUTENIbHAs MCTOPUS OTKPBITHUS XKHUBOM U MEPTBOW BObI,
CTaBIlasi UICTOPUEH €ro JKM3HU, BO BCAKOM cllydae, ee OOJIbIION 4YacTu. B Hel, B 3TOW mcTopuw,
OTPa3UJINCh BCE OCOOCHHOCTH TOTO BPEMEHH: DHTY3Ma3M HJICATHCTOB, Pas3rpoM JiabopaTopuu
MapTUIHBIM PYKOBOJICTBOM, 3aCEKpEUMBAaHUE UCCIIEI0BAaHUM, €0 MepBbIi 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, KOTOPbIE HAM MUIIYT JO4. MBI oKa
HE MOXEM Hay4YHO OOBSCHUTH, MOYEMY AKTHBHUPOBAaHHAS BOJA IOMOTaeT MPH TaKUX Pa3HBIX
3a0071eBaHUsAX, HO Y Hac ecTh Oosee 400 mucem — Tak cKa3aTh, HAPOIHBIA OIBITY.

W MHe npuHecTu OrpoMHBIN OyMa)KHBIA MEIIOK ¢ muchbMaMu. U s mpuxoauna B 3Ty pupmy B
TEYCHHE YEThIPEX BEUepoB IMocie paboThl, YMTajda MHUChbMa, paccMmaTpuBana Qortorpaduu u
MBITAJIACHh BCE 3TO PACCOPTUPOBATD.

Tam 6pimn mucbMa u3 Kuesa, Mocksel, [lepmu, cen u nepeens. JIroau nucaiy, 4To JSUUIH
3TOW BOJOW OKOTH, — M MM IIOMOTJIO, JaK€ HE OCTanoch pyOIoB. KTo-To BeIICUMIT TPOPUIESCKYIO
S13BY, KOMY-TO Y€ Ipo3uia aMIlyTalus — U aKTUBUPOBAaHHAs BOJia Cracjia €My HOry, y KOro-To
peOCHOK TOCTOSHHO 0O0JIeNl MPOCTYJaMH, a IMOCJe HEAeTH IOJIOCKAHUS TOpJia aKTHBUPOBAHHOM
BOJZIOM MPOIUIO YX€ IMOJNrojla — U HU OAHOM mpocTyabl. M Oone3Hu ObLTUM TaKUMHU Pa3HBIMU IO

STHONOrHH (IIPHYMHE), MaToreHesy |, uto TpymHO GBLIO MOBEPHTH, a IIABHOE, TIOHATH: MOUEMY XKe
IIOMOTaeT 3Ta BOJA.

He mormnu e oHM Bce o1n0aThCsl UM BbIyMbIBaTh!

3Ha4nT, pemmia s, Hy’KHO TIOHSATh, YTO MEHSETCS B BOJIC M KaKUE CBOMCTBA OHA MpUOOpeTaeT
B Ipouecce 3iekTpoiausa. HyXHBI HCOBITaHMS Ha JKUBOTHBIX UM TOJbl  KPOIOTIUBOU
HCCIIEIOBATENbCKOM padOThl, TECTHl HAa OCTPYI0 U XPOHMUYECKYI0 TOKCHUYHOCTb, KIMHHYECKas
anpoOanyst ¥ pa3pelinTenbHble JOKYMEHThl. Bece 3T0 Heo0Xxoaumo, yToObl TOYHO 3HATh, KOTrJa U
KaK JICYUTh, YTOOBI JIEJIaTh 3TO C YUCTON COBECTEIO.

U xorga moii Oy aymuii med (TOT caMblif My>K4HMHa, C KOTOPBIM 5 OeceioBalia) CIPOCHI MEHs,
X04y JIM 51 TIOMEHSITh pabOTy M 3aHATHCS MCCIEIOBAHUSMH aKTHBUPOBAHHOW BOJBI (B TO BpeMs
«Teppa HMHKOTHUTO»), sl OTBETWJIa TOJOXMUTENbHO. Sl OTKa3ajachb OT MPECTHKHOW M XOpPOIIO
orjlauMBaeMol 10KHOCTH. M HUKOr1a 00 3TOM He *kajena.

®upma 3Ta 6611 «ICTIEPOR.

[leda moero 3Banu CranucnaB AdanacbeBuu AisiexuH, o ymep B 2002 roay. [lo cux mnop 4
XPaHIO O HEM MaMsATh KaK O YeJIOBEKE YAUBUTEIBHOM MYJIPOCTH U IEAPOCTH K JIFOJISIM.

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

Criucok 3a0o0yeBaHMi, P KOTOPHIX MOMOTaeT aKTHMBUPOBAaHHAs BOJA, Bbl HaiiJieTe B KOHIIE
KHUTH, B 3aKTFOUCHHH.

A BoT ¢ororpadun Kpeic, W3-3a KOTOPBIX 5 3aHAJACh HMCCIEJOBAHHWEM CBOWCTB XHBOU U
MEpTBOM BOJIBI, sl XOUy IMOKa3aTh BaM ceiuac (puc. 1).

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



Puc. 1. Kpsicbl, u3BMEHUBIINE MOIO JKU3HB (a2 — KpbICAa KOHTPOJIBHOU TPYIIIBI, TIEPBHIE CYTKU
MoCJIe IEPMaTOMUH, O — KpbIca KOHTPOJILHOM TPYIIIEI, paHa 4epe3 5 CyTOK Mocie AePMAaTOMUH, B —
KpbICa, KOTOPYIO JICUMJIM aKTUBUPOBAHHOW BOJIOW, MEPBBIE CYTKH MOCJE JIePMATOMUU, T — KphIca,
KOTOPYIO JICUHJIN aKTUBUPOBAHHOM BOJOMU, paHa uepe3 5 CyTOK MOCie IepMaTOMUN)

BHauyane — o Ha3BaHuAX

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

I'oBopss 0 MepTBOM M JKHMBOW BOJE, sI IOAPA3yMEBAID PACTBOPHI, IOJYYECHHBIC ITyTEM
anexkrpoiusa. [Ipu 3ToM peusb UAET 0 ABYX BUAAX PACTBOPOB.

* PacTBOp aHOHOM 30HBI B PYCCKOSA3BIYHOM HAYYHOU U MEAUIIMHCKOM JIUTEpaType
Ha3bIBACTCSI AHOAUMOM, WIN DJIEKTPOAKTHBUPOBAHHBIM PACTBOPOM aHOJIMTA, a B HAPOJE
HUMEHYETCS MepmeEoti 00O

* PacTBOp KarogHOW 30HBI B PYCCKOA3BIYHOM MEIULIMHCKOW UM HAay4dHOMU
JUTEpaType HAa3bIBACTCS KAMOAUMOM,  WIH DJIEKTPOAKTUBHPOBAHHBIM PacTBOPOM
KaTOJINTa, a B HAPOJE UMEHYETCS HCUBOL 8000LL.

O06a 5Tu pacTBOpa — akmueuposanHvle. B 3apyOexHON IuTepaType OHM HOCAT JIpyrue
Ha3BaHus. B I'epmanuM MX Ha3bIBalOT MOHU3HPOBAHHBIMHU, B SIMOHUMU M AMEpUKE JKUBYIO BOAY
UMEHYIOT pEAYLIUPOBAHHOM, & MEPTBYIO — KUCIION.

MnaBa 1. UcTopusa OTKPbLITUA XXMBON N MEPTBOWU BOAbI

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

Ckopee Bcero, mepBblil 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 HAJUYUU B 3EMIIE
MUHEPAIBHBIX MOPOJ, SBISIONUXCS MPOOOpa3aMu aHOJa M KaToja U O0JaJalomuX CBOWCTBAMU
JIETKO OT/aBaTh WJIM MOJy4yaTh 3JEeKTpoHbl. Hampumep, neueOHble UCTOYHUKU, B HEAPAX KOTOPHIX
HUMEIOTCS TUIACThl MUHEPAJIOB, UMEIOIIKX OOJIBIIYI0 Pa3HOCTh 3JIEKTPOAHBIX MOTEHLUAIOB, TAKUX
KaK LMHK U ME€Jb WIH KaIbIUI U HUKEJIb, BIIOJIHE MOTYT CIIY’KUTh aHOJOM M KaTOJOM B I10J36MHOM
JJIEKTPOJIN3EpPEe, NMPUYEM LIMHK B TAKOM IIPUPOIAHOM 3JIEKTPOJIM3EpE OTAACT IEKTPOHBI, & MEIb
MIPUHUMAET.

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

Jloka3zaTtenbCTBOM 3TOMY SIBJIIETCSI TO, YTO MHOTME MHUHEPAJIbHBIE BOJbI UMEIOT TAKOE XKE
CBOWCTBO, YTO M KMBas BOJA, — C TECYEHUEM BPEMEHHM OHM TEPSAIOT JeUeOHYIO CHIy. DTO sIBICHHE
IIMPOKO MU3BECTHO M BbI3bIBaeT Henoymenue: «Kornma s mun sty Bogy Ha KaBkaze (B KapioBbix
Bapax, banen-banene) — nomorano, a npio Ty K€ BOAY, KYIUIEHHYIO B MarasuHe, — IOYTH (WM
COBCEM) HE JICUCTBYET!»

@deHOMEH NOJHOM WM YacTUYHOH TIOTEepH JIeYeOHBIX CBOWCTB HEKOTOPHIX (HE BCEX)
MUHEPAIBHBIX BOJ TPYAHO OOBSCHUTH C MO3ULMUN MPOCTOW XMMHU (MUHEpAIbHBIA COCTaB BOJbI
OCTaeTCsl MPEXHUM) U JIETKO — MOJb3YSACh MOHATUSAMHU 3JIEKTPOXUMHUU (B MPOLIECCE DJIEKTPOIN3a
MPOUCXOAUT pa3/ieJICHUE BOJHOIO PACTBOpPA Ha MOJOKUTEIBbHO M OTPULIATENIBHO 3apsiKEHHBIC
HOHBI, KOTOPBIE U NMPUAAIOT PACTBOPY JieueOHbIe CBOMCTBA. Uepe3 HeKOoTopoe BpeMsl OOJIBIIMHCTBO
«J1e4e0HBIX» HOHOB HEUTPAIM3YEeTCs, U aKTUBUPOBAHHASI BOJ]a CTAHOBUTCS OOBIYHOI BOAOH.

[lepBoe ynmomuHaHue o XuBOHl Boje BcTpeuaercss B EBanrenuu ot Moanna (4:10). Tam
onucaH ciyyad, korga HMucyc mompocus BOJbI y camMapuTSHKH. Ta yauBHIIach — UYJAEH C
camapuTsiHaMu He oOmanucek. U toraa «Mucyc ckaszan eit B otBeT: ,,Eciu Obl ThI 3Hana nap boxuii
u Kto rosoput tebe: ,,qaif MHe nuTh*, To Thl cama npocuiia 661 y Hero, u on gan 6w Tebe Bogy
KUBYIO“». M manmee mosicHseT: «A KTo OyAeT MHUTh BOMYy, KOTOpyro S nmam emy, TOT HE Oyxaer
XKaXJaThb BOBEK, HO BOJIa, KOTOPYIO S naM emy, clienaeTcss 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 BEpE, U 0 JIeueOHOoH Bojie?

MHorouyucneHHble YIIOMUHAHUS YAUBUTEIbHBIX CBOMCTB )KMBOM U MEPTBOI BOJBI U pacCKa3bl
00 uX AEWCTBUU, KCTaTH, JOBOJIBHO TOYHO OIMCHIBAIOIIME TO, YTO MPOMCXOJUT Ha CaMOM Jelle,
BCTPEYAIOTCS B PYCCKHUX CKa3kax. «BopoH OpbI3HYa1 MepTBOM BOJOM — Telo Cpocioch,
CHEMHUIIOCS; COKOJI OPBI3HYJ KUBOM BOoW — VMBaH-11apeBUY B3pOTHYJI, BCTAJI U 3aTOBOPHII...»
(«Mapbst MopeBHa», pycckasi HapoJHast CKa3Ka).

Kanp, 4To B cka3kax He ObUT ONMMCAH MPOIECC TOMYyUYESHHS BOJBI, 00Jagaroneil CBOHCTBAMH
3QKHUBJISITh M OXKUBIATb. A BOT B cratbe «HeoxumanHas Boaa», HameyaTaHHOW B JKypHaie
«300perarens u pammoHanuzatop» B 1981 romy, Oblio mogpoOHO paccka3aHO, KaK MOYKHO
MIOJIyYUTh TaKyl0 BOJy C IIOMOIIbIO AuekTponu3a [1]. JlaBanoce M ommcaHue npoCTEMIIEro
anmnapara. Boga, nmosrydeHHas TAaKUM METOJOM, TOXKE Pa3lessulach Ha JBa pacTBOpPa, KOTOPBIE IO
CBOEMY JIedeOHOMY JAEWCTBUIO HAlOMUHAJIM JKUBYIO M MEpPTBYIO BOJYy HU3 PYCCKHUX CKa3OK.
HagepHoe, moaToMy Tak XOpOILIO U NPHUKUIIUCH ITH HA3BAHMUSL.

UYenoBek ucnonb3yer anekTponu3 ¢ Hadana XVII Beka. OgHUM U3 caMbIX W3BECTHBIX U
MIPOCTBIX €T0 BUJOB SIBJISIETCS 3JIEKTPOJIM3 BOJHOIO PacTBOpa XJOpUAa HaTpus (IIOBapEHHON COJIM)
JUIS TIOJyYEHUs XJIOopa Ha aHOJE M BOAOPOJAa M KayCTUYECKOW COIbl Ha Karoze. XJIOp, BOJIOPOZ,
COJly BBIJCISUIM M 3aT€M HCIIOJIb30BaJIM B IPOMBIIUIEHHOCTH M CEIIbCKOM XO35HCTBE, a BOAY
KaTOJHOM M aHOAHOW 30HBI BbUIMBaIMU. JIET CTO MOApS BBUIMBAIM, NOKA HE OTKPBUIA, KAaKUMHU
YAUBUTEIbHBIMA CBOMCTBAMU OHa 00Ja/iaeT.

VY nuBUTENbHBIE JIe4eOHbIE CBOMCTBA BOABI, MOJYUYSCHHOH 3JEKTPOINU30M, CYs 10 BceMy, ObUIH
0oOHapy>XeHBI B PA3HBIX CTpaHaX HE3aBUCUMO JpyT oT npyra. C. A. AJNleXuH paccka3biBajl MHE, YTO
1esie0HbIe CBOMCTBA KUBOW M MEPTBOW BOJBI B Hallel ObIBIIEH OOJbIION CTpaHe ObUTH OTKPBITHI
Clly4aiilHO, U HE MEIMKAaMHU, a Ta30BUKaMH, U HE B JIaDopaTOpHH, a Ha OypOBBIX HCIBITATEIbHBIX



BbIlIKax nHCTUTYTAa CpenAsHU NI a3.

WNuctutyT 3TOT Haxoauics B TamrkeHTe, 3aHUMAaIICS JOObIUEeH ra3a B mycThiHe KBI3bUIKYM U
HCIIOJIh30BaJl PaCTBOP KATOJIMTA, MOJYYCHHBIH B MPOIIECCE IEKTPOJIN3a, KAXKETCS (S HE Ta30BHK U
MOTY OIIUOAThCS), IS YBEIWYEHHUS BOAOOTAAYM OYpOBBIX pacTBOpoB. Karonmut mpou3BoawmiIvn Ha
OOJIBIITUX AJIEKTPOJIU3HBIX YCTAHOBKAX W XPaHWIM B IUCTEpHAX. Tak Kak ATOT pacTBOP HU Ha BKYC,
HU Ha [[BET HUYEM OT BOJBI HE OTIUYAJICS, TO JIIOAM B HEM OXOTHO KYIaIUCh (emie Obl: xKapa JeTOM
B Cpenneit Azun goxoaut 10 50 rpagycos!). Y omHoro u3 pabounx ObLIM AUA0OET M paHKa Ha HOTE,
KOTOpasi He 3aKMBajia YK€ HECKOJIbKO MecCsleB (TUNMUYHAs Tpodudeckas si3Ba quadberuka). Yepes
HECKOJIbKO JTHEW KyIlaHus paHa 3aTsHyjack. [loTom 3ameTwium erie, 4To KynaHue B ATOM BOJE
YCKOPSICT 3a)KUBIICHUE CCA/IMH, H3JICUNBACT YK3EMATO3HBIC BHICHITIAHUS KOXKH, IPHIAET OOIPOCTh U
SHEPTHIO.

[Tocme BoO3BpameHuss ¢ OypoBOM TIpynma WHXEHEPOB HHCTUTYTa CKOHCTPyHpOBaja
MPOCTEHUIINIA JICKTPOIM3EP U CTajla BBIACHITH, YTO K€ MOJYyYaeTCs C BOJOW IOCIE JIEKTPOJIH3a.
OHU HWCKaIHM KOrO-HUOYAb, KTO MOT OBl TIOMOYb UM TPOBECTH KCIEPUMEHTBI, — U HEOXKUJIAHHO
BCTPETUJIM TIOJJICPKKY y KaKOro-TO BOCHHOTO YHMHA B «IIOYTOBOM SIIHMKE». BT MoapoOHO
00CYXJIEH TUIaH SKCIIEPUMEHTAILHBIX MCCIIEOBAHU, ITOCJIE Yero OHU HAYalucCh, HO 0€3 yJacTus
aBTOPOB OTKpBITHs. ['pynmy MmepBOOTKphIBATENCH OT UCHBITAHUN OTCTPAHUIIH, B3SB MOAMHCKY O
HEepasrIalleHu U «MUJIOCTHBOY Pa3pelIuB UM FOTOBUTH JIJIsl SKCIIEPUMEHTOB PACTBOPHI Pa3IUIHOM
CTETEeHU aKTUBAIIUU U J1aBasi 110 X0y KCIIEPUMEHTOB pa3IUNYHbIC 3aJaHHsl.

HaepHoe, MHOTHE ceifuac gake HE MPEACTaBIAIOT cebe, 3aueM HY>KHO ObLIO 3aCeKpEeUnBaTh
HCCIAEAOBAaHUS 110 BO3MOXHBIM JICUEOHBIM CBOMCTBAM aKTUBHUPOBAaHHOW BOAbL. Peub-TOo, B
KOHEYHOM cueTre, ujaer o Boje. Ho «modToBbie SIMKW», KaK M 3aCEKPEYEHHOCTh BCAYECKHX
UCCIIEIOBaHUH BBUY X BO3MOXHOI'O CTPATErHYECKOro 3HAYEHUS, ObLITM MIPUMETON TOTO BPEMEHHU.
[llna BoitHa B Adranucrane. A AQraHucran — 3TO COBMECTHAs TpaHMIA C Y30EKHCTaHOM, Kapa,
HEXBaTKa BOJbl, OTPAaBJICHHBIC KOJOJIIbI, KEIyIOYHO-KUIIeUHble WH(EKIHH. YUUTHIBas 3TO,
BO3MOKHOCTh TIOJYYUTh B TOXOJHBIX YCIOBHUSX [E3UMH(PUIMPYIOIIEE CPEACTBO HWJIM CPEICTBO,
yCKOpsIOIlee 3a)XUBJICHHE paH (IpUYeM U3 BOAbI!), NEHCTBUTENBHO MEPEBOJIMIO OTKPHITHE H3
paspsizia MEJUIIMHCKUX B CTPATErHUECKHE.

AneXvH paccka3bIBaj, YTO HMCIPABHO XOJWJI B «IOYTOBBIA SIIUK» KaXKIbIM JIEHb Kak Ha
paboTy — y3HaBaTh pe3yJbTaThl. B 3TOM «smuKke» ¥ ObUIM MPOBEACHBI MEPBHIC UCCIEIOBAHUS IS
HYXJ 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 crycTs TOJIbI IEPBOOTKPHIBATEIHN MOTYUUIIN pa3pelieHue Ha OTKPHIThIC TyOIuKaIn,
JI0 TOTO W MATEeHTHI, U UCCIIEeIOBaHuUs ObLUIN 3aKpBITHIMH. Tornaa ke uMm otnainu GoTtorpaduu Kpsic
(Tex cambIX!) M MPOTOKOJIBI OTIBITOB.

A TOTOM TOSIBHJIACh CTaThs, ONyONWKOBaHHas B KypHaine «Pamnonanuzatrop wu
n300peTaTeNby), B KOTOPOU PACCKA3bIBAIOCh 00 YJIMBHUTEIIBHBIX CBOMCTBAX BOJbI, MOJYYCHHOU B
aHOJTHOM M KaTOJHOH Kamepe snekTponusepa. C 3Toil cTatbu U Hauanock B ObiBIIeM COBETCKOM
Coro3e BceoOI1Iee MOBaTbHOE YBJICUEHNE aKTHBUPOBAHHOM BOJION M €€ MPUMEHEHHEM B JICUEOHBIX
nensix. [losBUIMCh CEeHCAIIMOHHBIE COOOIIEHHS W MHOTOUYHMCIICHHBIE MyOJIMKAIlMH O BBIJICUEHHBIX
paHax, O’Korax, aHTMHax, Sk3eMax u T. 1. [I[pudyem xKuByI0 U MEPTBYIO BOJIYy C YCIIEXOM IIPUMEHSIITU
MIPH IIUPOKOM CHEKTPE pa3IMYHbIX 3a00JIeBaHUI, COBEPIICHHO HE CBS3aHHBIX JPYT C JPYrOM HU 1O
ATHOJIOTHH, HU 110 TTaTOTEHE3Y.

HaBepHoe, UIMEHHO 5TO MOBAJIbHOE yBJeUeHHE (IIUPOKUN pa3Opoc HE CBA3AHHBIX MEXKIY
co0oli BBIJICYCHHBIX 3a00JI€BaHUM W BCeoOINee JMKOBAaHME Hapoja IO IMOBOAY TOrO, YTO JBa
pacTBopa MOTYT 3aMEHHTb aNTeKy) BBI3BAIO TOTJAa y Bpaded W YYEHBIX HE HAYYHYIO
3aMHTEPECOBAHHOCTh, a MPOTHUBOMOJIOKHYIO PEaKI[UI0 — OTHOIICHHE K ATOMYy (PEHOMEHY Kak K
YEeMY-TO HECEPHE3HOMY, a IOPOU U PE3KOE HETIPUSTHE.

[TosTOMy, K COXaJleHHI0, aKTUBUPOBAHHBIC PACTBOPHI HAUaJIW CBOW MyTh B MEIUIIMHE JTaKe
HE C HyIA, a CO 3HAYCHHWHA OTPUILIATEIbHBIX M TMOHAJOOWINCH TOJIbI HCCIEAOBAHUNA U THICSYU
Hay4YHBIX MyOJUKaIHii, 4TOOBI 3TO HETATUBHOE OTHOIIEHUE TTPEOI0JIETh.



B Hacrosiiiee BpeMst aKTHBUPOBAaHHBIE PACTBOPBI IPUMEHSIIOT B CIEAYIOLIUX CIydasX.

* Jst nmedeHns THOMHO-BOCMIANMTENBHBIX PaH, a TaK)Ke OXKOTOB, AHAOETHIECKUX
TTopaskeHui HOT [2-5].

* B nensx neTOKCHKalUM — OYHUIEHUS OpraHu3Ma OT TOKCHHOB [6].

* [IpakTnyeckn B Kaxaod OonpHUIEe Poccum HCHONB3YIOT KUCHBIA (WM
HEUTPaNBHBIN) aHOJIUT IS Te3UHGEKITNH, a KaTOIUT — B BUIE MOIOIIETO pacTBopa [7, 8].

* AKTHBHPOBAHHBIE PACTBOPHI MPUMEHSIOT JJIS JISYCHUST TaKuX 3a00JIeBaHUH, KaK
apTPUTHL U apTPO3bl, XPOHUUECKUE TOH3MLIUTHL (Y 4acTo OOJNEIOMUX AeTel), aliepro-
JIEePMaTHUTHI, K3eMa [9].

HccnenoBanus 1o NpUMEHEHHUIO aKTHBUPOBAHHOM BOJbl OYEHb MHTEHCUBHO IPOBOJAATCA 32
pyoexxom: B Anonun, EBponie, AMepuke. Pa3BuThie CTpaHbl, HCIIBITABIINE YXKE B TTOJIHOW MEpe Kak
JOCTOWHCTBA, TaK M MOOOYHBIE IEHCTBHUS XMMUYECKHX JIGKAPCTBEHHBIX CPEJICTB, HAPSHKCHHO HIYT
HOBBIE DKOJIOTMYECKH YHUCTBIE TEXHOJIOTHH, HE BBI3BIBAIOIINE AJJIEPTUYECKUX OCIOKHEHHH U
PE3UCTEHTHOCTH (HEBOCIPUMMYHUBOCTH), HE MMEIOLIHE MOOOYHbIX JeiicTBuidl. M B mpormecce 3THX
IIOMCKOB BCE Yallle 00paIarTcs K Npupoae U OMOXMMHUHU YETIOBEKa.

MHe nOoCYacTIMBMJIOCH IPUHUMATh Yy4YyaCTHE B HAYYHBIX HCCIIEJOBAaHMSIX CBOMCTB
aKTUBUPOBAHHOM BOJIbI MPAKTHUECKU C CaMOro Hayaja — crepsa B ObiBieM Coroze, notom B CHI,
3areM B ['epmanun.

Hano ckazaTp, 4TO y HMCTOYHHMKA JKMBOM M MEPTBOM BOJBI CTOSUIM OYEHb TAJAHTIIUBBIE U
KpyHHbIE JIOAM, OOJAJAI0IIMe HEOPJUHAPHBIM MBIIUIEHUEM W HEAIKMHHOM CMEJOCThI0 U
BEPUBIINE B CBOIO IIPABOTY.

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

Anexun Cranucaas AdaHacbeBHY, MOH yuMTeJdb. KaHaugaT TEXHUYECKUX HayK,
reHepalbHbI AUpeKTop upmel «Icmepo». ABtop Oosiee 700 meuaTHbIx pador, 600 aBTOpCKUX
CBHJIETEIILCTB W TATEHTOB, B TOoM umcie Oomee 200 mMaTeHTOB, OTHOCSIIUXCA K
NEKTPOaKTUBUPOBAHHBIM BOJHBIM pacTBOpaM. SIBIIAICS NEHMCTBUTENBHBIM WieHOM Hplo-HOpKCKOi
aKaJeMHM HayK, MeXIyHapoOHOW aKaJAeMUu HMHTEIpalMd HaykH, MexXIayHapoJHOW repmMec-
akagemuu. bumaromaps C. A. AnexuHy B MeAMIMHCKOM LEHTpe «OCIepo», KOTOPBIA s
BO3IJIaBJIsIA, OBLIO M3YYEHO U HAYYHO MOJTBEPKICHO JAEWCTBUE aKTUBHPOBAHHBIX PACTBOPOB MpHU
racTpurax, KOJHUTaxX, f3BaX >KENyJKa M JBEHAJUATUIIEPCTHOW KHIIKH, apTpuTax, 3a00JeBaHMIX
MIOYEK, TUIEPTOHUH, TeNaTUTe, Y PAaKOBBIX OOJBHBIX IOCJIE OOJY4YEHMs], IPHU JIEUEHUU OXKOTOB,
Tpopuueckux s3B, 3K3eM. AJIeXHMH (PUHAHCHPOBAJ 3THU HUCCIECJOBAHMS U MOJJEPKUBAT MEHS B
TPYAHbIE MOMEHTBI UCCIIEI0BATEIBCKON U KIMHUYECKOM padoThl, a MX ObUIO HEMAJIO.

Baxup Burtonba MuxaiinoBnu. JIOKTOp TeXHMUYECKHX HayK, Mpodeccop, akaIeMHK
Poccuiickoit Axagemun Meauko-Texnuueckux Hayk, aBrop Oonee 400 wu3o0pereHuii,
3amuIIeHHbIX aBTopckumu ceuaerensctBamu CCCP, nmatentamu Poccun, Aurnuu, CILIA, Kananer,
SInoHUM U IpyTUX CTpaH, B 0071aCTH CO3/JaHHOIO UM HOBOT'O HAyYHO-TEXHUYECKOI'O HalpaBJIEHUS —
NEKTpOXUMHUYECKON axkTuBauu. ABTop ©Oonee 500 omyOnMKOBaHHBIX pabOT MO TeMme
NEKTPOXUMHUUYECKOTO BO3AEHCTBUS HA XKUIKOCTH.

B. M. Baxupy u ero coTpyaHHKaM NPUHAMJIEKHUT CPelId HPOYMX 3aciayra pa3paboTKu U
BHEPEHMsI almapaToB sl MPOM3BOJCTBA aHOMUTA I JIe3MH(pEKUUH B OONBHUIAX, CEIbCKOM
X03s5IiCTBE M >KMBOTHOBOJICTBE Ha Tepputopuu Poccum, crpan CHI' u 3a pyGexom, a Takxke
CO3JIaHMsI TPOTOYHBIX ammaparoB JUisi NUTheBOM Bojabl. Kcratu, cmnpocute 00yl TIIaBHYIO
MezacecTpy OonbHMIBI B Poccuu, kakum o0e33apa)KMBAIOLIMM PACTBOPOM OHU IOJIB3YIOTCS HIIU
MOJIb30BAJIUCH, U BBl YCIBIIIUTE — QaHOJIUT (@ 3TO HE YTO HHOE, KaK MepTBasi BOJA).

3anopoxuuii  FOpuii T'eoprueBmu. Axanemuk Poccuiickoit Axanemun Menuko-
Texunueckux Hayk, aBrop Oomee 300 wu3o0pereHuii B 00JaCTH TEXHMKHM W TEXHOJOTUU
ANEKTPOXUMUYECKON aKTHBAIMH, 3alUIIEHHbIX aBTOpckuMHU cBuerenbctBaMu CCCP, nmatenTamu
Poccun, Aurmuu, CIIA, Kanansl, SIlnonnu u apyrux crpa, aBtop 6osnee 200 omyOIMKOBaHHBIX
paboT Mo Teme 3JIEeKTPOXUMHUYECKOI0 BO3JEUCTBUSA Ha >KUIAKOCTH. Pa3zpabaThiBaeT KOHCTPYKIMH



HOBBIX JIAOOPATOPHBIX, MOJIYIPOMBIIIIEHHBIX U TPOMBIIIICHHBIX AIEKTPOXUMHUECKHUX YCTaHOBOK.

BaiibexkoB MHMckangep MyxamenoBuu. JIOKTOp MEIMIMHCKHUX HayK, mpodeccop,
pyKoBoJuUTENb Ja00OpaTOpuy MATOJOTMYEeCKo aHaToMuMM HaydyHOro ueHTpa XHUpPYpruM HM.
akagemuka B. Baxunosa. Mckannep MyxamenoBud — aBrop 6osiee 290 myOnukanuii, B TOM 4ucIie
miectd MoHorpaduid. 3aHuMaeTcsi MpoOJIeMOl 3JIEKTPOAKTUBHPOBAHHBIX BOAHBIX PAcTBOPOB U
JA3€pHOr0 H3JIyYE€HUS M MX BIMSHUSA Ha KJIETKH, TKaHW, OopraHbl UM opraHusmsl ¢ 1978 ropa.
SBnsiercs meiictBuTenbHbIM uneHoM Hpro-Mopkckoii akagemun Hayk, Jla3epHOil akajgeMuH Hayk
Poccuu. Jlokazan yckopeHHE MpOIIECCOB pereHepanuu (3aXKUBJICHUS) TKaHEH MOoja JeHCTBUEM
AKTUBUPOBAHHBIX PACTBOPOB.

I'apud ®upys Ocynosuu. JIOKTOp MEIMUIMHCKUX HayK, Mpodeccop, ITUPEKTOp
TamkeHTCKOro MHCTUTYTa BaKIMHBI W CHIBOPOTKH, CIIELHUAIMCT B OOJACTH HWMMYHOJOTHUH U
peBmaronoruu. ABtop 320 medaTHBIX paboT, uMeeT 24 aBTOPCKUX CBHJICTENBCTBA M MATCHTA Ha
n3o0pereTeHUs B 00JACTM HMMMYHOJIOTUM U TPUMEHEHHs SJIEKTPOAKTUBHPOBAHHBIX BOJIHBIX
pactBopoB. [log ero pykoBOACTBOM OBUIO M3Y4YEHO [EHCTBHE AaKTUBHPOBAHHBIX PACTBOPOB Ha
MMMYHHYIO CUCTEMY.

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

I'eopr IlBeaec. JlokTop MenMUMHCKUX HayK. Moil koiuiera B ['epmaHuu mo npoBEIEHUIO
UCCIIEIOBAaHU B 00JIACTH MPUMEHEHHs] aKTUBUPOBAHHBIX PACTBOPOB MPHU JICUCHUU CAXapHOTO
nuabera MHCYJMH3aBUCUMOTO M MHCYJIMHHE3aBUCHUMOIO THUIIOB. MBI COBMECTHO HamMCaId PSII
cTaTeii M B HACTOsllee BpPeMsl FOTOBUM KHUTY O HAIIUX HCCIEAOBAHUAX B OOJIACTH JICUCHUS
nuabera.

Ambax /Inna CemeHOBHA — aBTOP 3TOil KHUI'M. B TeueHue 7 net, noka He nepeexana KUTh
B I'epmanuto, sABjIsUIach IJIaBHBIM BpauoM MEAMLIMHCKOro LeHTpa ¢upmbsl «Ocnepo». Ilox moum
PYKOBOJCTBOM MJIM C MOHMM Y4YacTHEM OBbLIO M3yU€HO JIEHCTBHE aKTUBUPOBAHHBIX PACTBOPOB IPH
35 pa3nu4HbIX OOJE3HIX.

SIBnsitock aBTOpOM U coaBTOpoM Oosee 50 mybnukanuii (B TOM yucie 3 craTeil Ha HEeMELKOM
S3bIKE), UMEI0 4 HEMEIKUX U 7 POCCUMCKHX NaTeHTOB Ha M300peTeHHs B 00JacTU MPUMEHEHUS
aKTUBUPOBAHHBIX PACTBOPOB B MeIUIMHE. SIBIsAtoch aBTOopoM Oonee 40 MeTOAMYECKHX
PEKOMEHIalluii TIO JICUEHUIO JIEKTPOaKTUBUPOBAHHBIMY pacTBOpaMH HanloJiee paclpoCTpaHEHHbIX
Oone3neil. B Hacrosimiee Bpemst xuBy B ['epmMaHMM M 3aHMMarCh NpoOJIeMaMu Hay4HbBIX U
KJIIMHUYECKUX HCCIIEJOBAHUM AJIEKTPOAKTUBUPOBAHHBIX BOJHBIX pPAacTBOPOB, B YAaCTHOCTH, IpPHU
Jeyenuu nuadeta 1-ro v 2-T0 THIIOB.

B 5Toll KkHUre s TONBITAIOCh paccKka3aTb O CBOEM U YY>KOM OIBITE€ MPUMEHEHUS
aKTUBUPOBAHHBIX PACTBOPOB MaKCUMAaJIbHO MPOCTO, TAK, YTOOBI OBLIO MOHATHO HE TOJBKO BpayaM,
HO U OonbHbIM. Ilucarh O NMpPUMEHEHMHM MEIUIIMHCKUX IpPEnaparoB, pacKpbiBas MEXaHU3M HX
JeUCTBUS W TIPU 3TOM JKeNas YAOBJIETBOPUTH 00€ 3aWHTEPEeCOBaHHBbIE CTOPOHBI (M OOJBHBIX, U
Bpaueil) — 3aJaya HENpocTas M, YEeCTHO ToBOps, HeOnaromapHas. Yamie Bcero mpu 3ToM o0e
CTOPOHBI OCTAIOTCS HEJOBOJIBHBI: 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 PAcTBOpPAMH pPa3UYHBIX 3a0oseBaHuil. PexoMmenpanum >1tu
ObUTM YTBEp)KIIEHBl PpazIUYHBIMU KadenpamMu M MEAULIMHCKUMHM HMHCTUTYTAMH M CIYXKUIH B
KayecTBE PYKOBOJCTBA Ui OONBHBIX MO MPHUTOTOBIEHUI0 W IMPUMEHEHHIO AKTUBUPOBAHHBIX
pactBopoB. IIpu 3ToM OHM coaepkalu OOBSICHEHHS MEXaHM3MOB JEHCTBHUS aHONIMTA M KaTOJIHUTA
IIpU TOM WJIM MHOM 3a00JIeBaHUM, MpeIHa3HAuUeHHbIE JUIs Bpauell. PekoMeHaanuu 3T pa3oluiuch
10 BCEMY MHUPY, U 5 IO CUX MOp HATBIKAIOCh HA HUX, TOUYEMY-TO O€3 yKa3aHusi MOEro aBTOPCTBA: TO
B MlHTEpHETE, TO YK€ B IIEPEBOJE HA AHTTIMNCKUN S3BIK.

W xoTs B 3TOT pa3, OMUCHIBas HCCIENOBaHUS, S CTapajach MUCaTh MAKCUMAaJbHO MPOCTO,



yHOTPeOATh MOMEHBIIE HAYYHBIX TEPMHUHOB, TEPBbIl BapUaHT KHUTM HE MIPOMIENT — CIHUIIKOM
CJIO’KHO, CIIMIIKOM Hay4dyHO. MO pelnakTop, >KeHIIMHA 0e3yCIIOBHO yMHas, mucana MHe: «Mexmy
MOMYJISIPHON M HAay4HOH JIUTEepaTypoi CyIIecTBYeT OrpoMHasi pa3Huua. TyT Tak: e€clid Thl OOUIIbCS
OMO30pUTh CBOE HAYYHOE WM HU3JIMIIHEH MPOCTOTOM M3JO0KEeHUs (2 HAa MOM B3IV, MUCATh O
CIIO)KHOM MPOCTO M JIOCTYIMHO — YA€l HEMHOTHX TaJaHTJIUBBIX JIOJEH), HAA0 JenaTh TOJIBKO
CIELUATIU3UPOBAHHYIO JTUTEPATYPY».

[TamsaTyst 5TO OGnMUCTaTeNbHOE BBICKA3bIBAHME, 1 CO3[laBajia BTOPOW BapUAHT 3TOM KHUTH TaK
MIPOCTO, KaK MOTJIa U KaK HE pa3 MPOCUIIM MEHs OOJIbHBIC: TIEPEBOS ¢ MEAUIIMHCKOTO Ha PYCCKHA.
Crnenyromas kHura OyeT crienualu3upoOBaHHOM, Hay4yHOH. Eciu ke KoMy-TO HEeKoria J0KUAAThCs
€€ IOSBICHUS M XO4YeTCs IOYUTaTh HAYYHO-HCCIEHOBATEIbCKUE OTYETHI II0 JAHHOM Teme —
oOpataiiTech KO MHE, 5 C YI0BOJIbCTBHEM O3HAKOMIIIO Bac C HUMHU.

MaBa 2. «[JomawHn» 3NeKTponms3

KuByro 1 MEpTBYIO BOJYy IIOJYYHUThb JAOBOJIBHO JIeTKO. IIpomie Bcero npoBecTy 31€KTpoaus3 B
CTaKaHe BOJIbI C IMOMOILBIO JIBYX KapaHJallel, MPOBOAKOB U Tpex Oarapeek. Takol «aoMaIIHUib»
AIEKTPOJIn3 MpekpacHo onuckiBaeT O. OnbruH B cBoed KHUTe «OMNBITH 0€3 B3PHIBOBY.

ANeKTponun3 B CTakaHe

«Bo3pMuTE YaliHBIA CTaKaH, pacIIUpPSAIONUIcS KBepxy. [IpuroroBsTe (haHepHBIH KPYKOK H
IIPWKMUATE €r0 K CTEHKE CTakaHa B 3—4 cM Bbllle JHA. B KpyXke 3apaHee NPOCBEPIUTE B
OTBEpCTHS (WIKM BBIPEKHTE B HEM IO JHUAMETPY IpOpe3b), HEMOJAJeKy IINUJIOM IPOKOJIUTE IBa
OTBEPCTUS: Uepe3 HUX OYIyT MPOXOJIUTH IPOBOJIKH.

B Gonbiine oTBepcTHs WIK B IPOPE3b BCTABbTE JIBA KapaHJalla JJIMHON 5—6 ¢M, OUMHEHHBIE
¢ ongHoro koHua. Kapannaiu, Tounee, ux rpugenu, OyayT CIIy>KUThb 3JIEKTPOJIaMHU.

Ha HeounHeHHBIX KOHIAX KapaHJalei cremaiTe 3apyOKH, 4TOOBI OOHAXKHUINCH TpU(EnH, U
IPUMOTANWTE K HUM OTOJIEHHbIE KOHIIbI POBOJKOB. I[IpoBOIKK CKpyTHTE U TLIATEIbHO OOMOTaiiTe
M30JIAMOHHONW JIEHTOM; YTOOBI HM30JALMS ObLIa COBCEM HAAEKHOM, Jy4YIle BCEro CHpATaTh
IIPOBOJIKA B pE3WHOBBIX TpyOkax. Bee neranmu npubopa rotoBsl, OCTaeTcst TOJIBKO coOpaTh €ro, To
€CTh BCTaBUTh KPY>KOK C AJIEKTPO/IaMU BHYTPb CTaKaHa.

ITocTaBpTe cTakaH Ha TapeiKy, HajeWTe B HEro J0 KpaeB BOJY M J00aBbTE€ PacTBOP COJbI
Na2CO3 u3 pacuera 2—3 yaiiHble JIO)KKM Ha CTakaH BOJAbl. TakuM € pacTBOPOM 3arlOJHUTE JIBE
npobupku. OHY M3 HUX 3aKpOoiTe OOJIBIIMM MaiblieM, IEPEBEPHUTE BBEPX JHOM M MOTPY3HUTE B
CTaKaH Tak, YTOOBI B HEE HE MOoNaJl HU OJUH Iy3bIpeK Bo3ayxa. [loa Boroil HageHbTe MpoOUpKy Ha
aJIeKTpoA-KapaHaaml. ToYHO Tak e MOCTYNUTE CO BTOPOIl MPOOHPKOIA.

Bbarapeiiku — 4rciioM HE MeHee TpeX — HY’KHO COeIMHUTD MOCIIEI0BaTENbHO, ILTIOC» OJHON K
«MUHYCY» JpyroM, a K KpailHUM OarapelkaMm IOJICOEMHUTh MPOBOJKU OT KapaHjamed. Cpasy
Ha4yHeTCs 3JEKTPOoJu3 pacTBopa. [lonoxurenbHo 3apsbkeHHblE MOHBI Bojopona H+ HampaBsarcs k
OTPULATENIBHO 3apsHKEHHOMY JJIEKTPOLY — KaToXy, IPUCOENMHAT TaM 3JIEKTPOH U MPEBPATATCS B
ra3 — BogopoJ. Korna y xkapannaiia, noJcoeJMHEHHOTO K «MUHYCY», cOOepeTcs MoJiHas NpoOupKa
BOZOPOJa, €€ MOXHO BBIHYTH M, HE IIEPEBOpaunBas, Mokedb ra3. OH 3aroputcs ¢ XapaKTEpPHBIM
3BYKOM. Y JpPyroro 3JeKTpojia, MOJIOKUTEIbHOro (aHoja), BeLIENUTCS KuciaopoAd. HanomHeHHyo
UM MPOOUPKY 3aKPOUTE MaJbIEeM MOJI BOJIOW, BEIHBTE U3 CTaKaHa, IEPEBEPHUTE, BHECUTE TICIOIIYIO
JYYUHKY — OHA 3arOpUTCS.

Wrak, u3 Boast H20 nonyuuncs u Bogopoa H2, u kucnopon O2; a nns yero xe cona? [ns
yCKOpeHHus ombiTa. Yucrasg Boja MMJIOXO MPOBOAUT 3JIEKTPUUECKUM TOK, 3JIEKTPOXHUMHUYECKas
peaxkuus UAeT B Hel CIMIIKOM MEJUIEHHO.

C tem xe mpubOOPOM MOXKHO TOCTAaBUTH €I€ OAMH OIBIT — 3JIEKTPOJU3 HACHIIIEHHOTO

pacTBOpa MOBapEHHOM COJIU NaCl2. B stom clydae OJHa TPOOWpKa HAIMOJIHHUTCS OECIBETHBIM

2 Jlnst oToro B BOJLy ClietyeT N00aBUTh MOBAPEHHYIO COMb. — [Ipumey. agm.



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

[IpoGupky ¢ XJI0pOM 3aKpoiTe HajableM MO BOAOW, NEPEBEPHUTE U BCTPIXHUTE, HE OTHUMAS
nanbia. B mpobupke oOpasyercs pacTBOp XJiopa — XJIOpHasi BoJa. Y HEE CHIIbHBIC OTOCTHBAIOIIIEC
cBoiicTBa. Hampumep, ecian 100aBUTH XJIOPHYIO BOAY K OJ€IHO-CHHEMY pacTBOPY YEpHHII, TO OH
00EeCIIBETUTCSI.

D10 onucaHue mpocTeiiiero 6e3auapparMeHHOro IEKTPOIM3epa U MPOCTEIero mpouecca
anekTposm3a. Hac ke uHTepecyer He TO, YTO BBIICIUTCA HA aHOJAE WM Karojae, a TO, 4YTO
MIPOU30MIET B BOJIE MPH JIEKTPOIIU3E, UTO B HEW U3MEHHUTCS U UTO ClIeNaeT U3 OOBIKHOBEHHOM BOJIbI
nede0HOe CPENICTBO, IOMOTAIOIIEe MPU MHOTHX 3a00JICBAHUSX.

Kynutb unu caenatb camomy?

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

Bor aBropuTeTHOE MHEHHE CHeHMalIMCcTa 1O A3ToMy noBoay: «lIpuroroBnenue
aKTUBUPOBAHHOM BOJABI B CAMOJCIBHBIX YCTaHOBKAaxX C 3JEKTPOJAaMH U3 HEPXKABEIOIIEH CTaau
YpCBaTo CGpBG?;HOfI OIMMaCHOCTBIO Jid 3A0POBbA TCX, KTO TIIBITACTCA TaKyl0 BOAY IIUThb.
Hepxageromas craib, Mojaaistoliee O0JbIIMHCTBO METAIJIOB U CIUIABOB HE CTOWKHM K aHOJHOMY
PacTBOPEHHUIO.

IIpn npomnyckaHuM 3IEKTPUYECKOTO TOKA JIEKTPOJbI, U3TOTOBICHHBIE U3 3TUX MATEPHAJIOB,
PaCTBOPAIOTCA, 1 HOHBI HUKCIIA, XpOMa, BaHAAHW, MOJII/I6IIGHa NepexXo AT B BOAY, OTPABJIAA €C. HpI/I
M3TOTOBJICHUH JIEKTPOAKTUBATOPOB, MPEAHA3HAYEHHBIX JUIsI MEAMLIMHCKUX UCCIIE0BaHUM, OOBIYHO
HCIIOJIB3YIOT CTOMKHE MaTcpHraJibl. B YaCTHOCTH, JJIA U3IrOTOBJICHUS aHOJOB — HUKCIIb WJINW TUTAaH,
KaToJI0OB — IUIaTUHY, CBepX4MUCThId rpadut. ns nuadpparm O6epyT MOpUCTHIH (QTOpOIIIACT WK
KEPaMHUKY».

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

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

MnaBa 3. AHonuT, N MmepTBasa Boaa

Kakue 3aboneBaHusi Ne4YnT aHONMUT U KaKNMM CBOUCTBaMu obnapaer?

AnnapaT AJI TIPOU3BOACTBA JKUBOH U MepTBOI\/’I BOALI B MOCM MNPCACTABJIICHHUU IIOXOXK Ha
nuiany (GOKyCHHKA, W3BIEKAIOIIETO W3 HEe IBETHBIC JICHTHI, MEpYaTKH M B KOHIE — amodeos
(doxkyca! — KUBOTO KpOJIHKA.

JleiicTBuTensHO, OEpeM JOBOJIBHO MPOCTOM ammapar, 3aJluBaeM B HETO BOJAOMPOBOAHYIO BOAY,
00aBIIsieM HEMHOTO COJIM, BKJITFOYAEM B DJIEKTPUUYECKYIO CETh, Yepe3 HEKOTOPOE BPEMsI BHIKITFOUAEM
1 — 6ax, GoKyc-moKyc! — moxy4aem aBa pacTBopa, 00JIa1al0NINX IEKapCTBEHHBIMU CBOMCTBAMH.

O}II/IH N3 HUX — aHOJIMT, WM MEPTBasd BOJA: aHTHUCCIITHK, )IG3I/IH(1)GKT3HT. Ero HCIIOJIB3YIOT
s ae3uH(eKknuu B OONBHUIE, UM MOXKHO J€3MH(HIMPOBATH BOJIY, JICUUTh TOH3UJUIUT, OH
o0nazaeT aHTUAUIEPTUYECKUMHU CBOWCTBaMH U J(PQPEKTUBEH TMpU  JIEYCHHUH  OSK3EMBI,
HEHPOJEPMHUTOB, AIIEPro-IEPMATUTOB (IIPHUEM 3TO HE TOJIOCIOBHBIE YTBEPIKICHHUS, HMEIOTCS
OKCIICPUMCHTAJIBHBIC U KIIMHUYCCKUE UCCIICAOBAHM A, IIOATBCPKAAOIINEC 3(1)(1)GKTI/IBHOCTI) AHOJINTA B




KaX/I0M U3 NIEPEUUCICHHBIX CIIy4aeB).

Eme B camoMm Havaje HMCCIEIOBaHMWA MbI MPOBENU ILEIBIA P 3KCIEPUMEHTOB, UYTOOBI
IOHATh, Kakue OaKTepuM MOXKHO YHHMUYTOXAaTh AHOJIMTOM, B KAaKUX KOJMYECTBAX, U CKOJIBKO
BPEMEHU NOTPeOyeTCs Ul YHUUTOXKEHUS ITUX OaKTEpUH.

Mertoauka 3THUX  HUCCIelOBaHMM  Oblla  CTAHAAPTHOM: MMKpOOBI  CMEIIMBAIM €
AHTUCENITUYECKUM CpEACTBOM (B JaHHOM CIIy4ae C aHOJIUTOM), 3aTe€M IOMEIIAu 3Ty CMECh B
TEPMOCTAaT Ha pa3IngHOe BpeMs (YTOOBI BBIABUTH, CKOJbKO MHHYT aHTHUCENTHK JIOJKEH
KOHTAKTUPOBaTh C OakTepueil, uyToObl €€ YHHYTOXHTbH), IIOCIE€ YEro BBICEBAIM CMECh Ha
IUTATENbHYI0 cpely — arap (4ToObl co37aTh Uil MUKPOOOB OJaronpusTHBIE YCIOBHS Ul pOCTa).
Ecnan anonut neictByer, TO, €CTeCTBEHHO, B yamikax [lerpu ¢ arapom uepe3 cyTku He OyAeT
OakTepuii, ecinu He JeiicTByeT — B arape OyJeT HaOmonaThCsl pocT OakTepuil. DTOT POCT MOMKHO
BUJICTH JTa)K€ HEBOOPY)KEHHBIM TJIa30M, a JUISl TOACYEeTa KOJIMYecTBa OakTepuil (KOJOHUI) HYXKEH
MHUKPOCKOII.

Jl1 sKcriepuMeHTa ObLIM B3SThI CIIE1YIOLINE MUKPOOPTaHU3MBI.

I'pynna cradpmjiokokkoB. Y OOJBIIMHCTBA JIHOJIeH CTAUIOKOKKH MOTYT OOMTAaTh Ha KOXKE
M CIM3HUCTHIX O0OJIOYKAX HOCAa WU TJIOTKA, HE BbI3bIBas 3abosieBanmii. [lpu ocnabneHHON
UMMYHHOH cHCTeMe CTa(QHUIOKOKKH CTAaHOBATCS BO30YAMTEISIMM ITHEBMOHMM, MHQEKIMHA KOXHU U
MSATKHX TKaHeH, kocTell u cyctaBoB. CTadUIOKOKKH JIETKO IPUOOPETAIOT YCTOMYMBOCTh KO MHOTUM
npernaparam, 4To co3JaeT O0IbLINe TPYAHOCTH IPU JIEYEHUU OOJIbHBIX.

Craduniokokk 3010THCTBIN (S. Aureus). CriocoOeH nopakaTh IPAKTUUECKU JIFOObIE TKAaHU
yenoBeka. Hanbosiee yacto MHUIUPYET KOXKY U €€ MPUIATKU — U TEM CaMbIM BBI3BIBACT TSIKEJIbIC,
XpOHHUYECKHE 3a00JIeBaHUsl — OT CTAPUIOKOKKOBOIO UMIETUrO (MMIETUro bokxapra) 10 TAKENbIX
(b OITUKYIJIUTOB.

OcHOBHOI BO30YIUTENh MACTUTOB Y JKEHIIUH, HH)EKIIMOHHBIX OCIIOKHEHUH XUPYPTHUECKUX
paH W IHEBMOHMM, MH(EKIMH OMOPHO-IBUIATEIBHOrO ammnapara (OCTEOMHUENIUTOB, apTPUTOB U
Apyrux 3aboieBaHuil); B 4aCTHOCTH, OH BbI3biBaeT 70—80 % cilyuyaeB CENTHUECKUX apTPUTOB Y
IIOIPOCTKOB.

Cradunokokk snugepmaibublii (S. Epidermidis). HaunbGonee wacto mopakaer riaakyro
KOKY U IOBEPXHOCTb CJIM3UCTBIX 000s0ueK. OUeHb yacTo sABJseTcs Bo30yauTeseM nHpEeKuuil npu
HaJIM4YUU TIPOTE30B, KaTETEpPOB, JApeHaxeW. JloCcTaTouHO 4YacTo MOpakaeT MOYEBBIBOSILYIO
CUCTEMY.

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

Kumeunas nasouka. OOuTaeT B KUIIEYHUKE KUBOTHBIX U 4enoBeka. [Ipu 3ToM oxHu u3
BUJIOB KHUIIIEYHOI MaJIOUKU COBEPLIEHHO 0E€300MIHBI M JaKe MOJIE3HBI JUJIsl OpraHu3Ma, a Jpyrue
BBI3bIBAIOT TSKENbIE KUIIEYHBbIE 3a00JI€BaHUs, MIPOTEKAIOIINE 110 TUILY XOJIEPhl, TU3EHTEPUH WU
reMOpparun4eckoro KOJiuTa.

Hurenna daexnepa. Bri3biBaeT 3a001eBaHKe, U3BECTHOE O/ Ha3BaHWEM OaKTepUalbHas
JTU3EHTEPHs. MU MPOCTO TU3EHTEepHsi. boje3Hb MOXeT MpoTeKaTh B OCTPOI M XPOHUYECKOH popme.
OcTpasi Tu3eHTepHsl XapaKTepus3yeTcs JMXOpPajaKoil, OolsMM B JKMBOTE, MOHOCOM C KPOBBIO U
ciuzbto. [Ipu Tskenslx ¢opmax AU3EHTEPUM OOJBHBIE MOTYT JaXe yMEpeTb OT HMH(EKIUOHHO-
TOKCHUYECKOTO II0Ka.

CaabMoHes1a paratyphi A u B. SIBnserca Bo3OyauTeneM MH(MEKIMOHHBIX 3a00JeBaHUN
(mapatud Au B), compoBOXKTAIOMIMXCS JMXOPAJAKON, WHTOKCHUKAIMEH, S3BEHHBIM MOpPaKEHHUEM
TUM(ATHYECKOro amnmapara TOHKOM KHWIIKH, YBEJIMYEHHEM TII€YeHH U CEJIE3€HKH, CBHIIbIO.
Peructpupyercss moBceMecTHO, OCOOEHHO B CTpaHaXx C HU3KUM YPOBHEM OBITOBBIX YCJIOBHIA.
[Mapatud A game BcTpeuaercs Ha JlampHem u Cpennem Boctoke. [lapatud B pacnpoctpanen Bo
BCEX CTpaHax MUpA.

CaabMoHess1a typhi murium. SBnserca Bo3Oynutenem OpromHoro Ttuda — ocTtpoi
MH(EKIMOHHOW O0O0JIe3HU, XapaKTepu3yeTcsl JUXOPaJKOoW, CUMITOMamMH OOIlIel HHTOKCHUKAIUH,
YBETMYEHUEM TI€UEHH M CeNIe3€HKH, 3aTOPMOXEHHOCTBIO OOJIbHOTO, SHTEPUTOM M TIOHOCOM,
TpOPUUECKHUMU M COCYAHUCTHIMM HApyIICHUSMU B CIM3UCTOM 000J04YKe U JIMM(AaTHIECKUX



00pa30BaHMUAX TOHKOM KHUIIKH, TOKCHYECKUMH MTOPAXKEHUSIMH CcepLa.

Bera-remosiMTHYeCKHE CTPENTOKOKKH (CTPEeNTOKOKKHU rpynn A, B). [lo 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 pa3HbIe BUIbI
0eTa-CTPEeNTOKOKKOB SIBIAIOTCS TNPHUYMHOW CKAapJIaTHHBI, AHTUHBI, XPOHHYECKOTO TOH3WILUIUTA,
POXKH.

CTpenToKOKKOBasi aHTWHA (OCTPBIA TOH3MJUIUT) JIETeH — ATO TOJIOBHAsE 0OJb UX POJUTEIICH.
BosbIIMHCTBO J1eTel mepeHocaT 3TO 3a00JeBaHHE HECKOJIbKO pa3, Yy MHOTMX OHO IpPHUHUMAET
XPOHUYECKYI0 (HhOpMYy (XpOHUYECKHI TOH3WILIUT) U peOCHOK OOJICET aHTMHOW YyTh JIM HE KaXKIIbIi
Mmecsi. CTpenTOKOKKOBas aHIMHA 4YacTO BBI3BIBAET OCJIOKHEHMs, HalpuMep, peBMartusM. B
MOCJIEAYIOIIEM MOJKET Pa3BUTHCS XPOHUUECKAs NMATOJOTUS CEpAUA C IMOBPEKICHUEM CEPAECUHBIX
KJIaaHoB. BO3MOKHO Takke BO3HMKHOBEHHE TaKOIO OCJOXHEHHs, KaKk HeQpUT — BOCHAJICHHE
MOYeK ¢ HapymeHueM ux ¢yHkuud. Kpome TOro, reMOJUTHYECKHE CTPENTOKOKKH BBI3BIBAIOT
TSKEJI0e KOXKHOE 3a0oJieBaHME, Ha3blBaeMOro poskeil. [Ipy MpOHMKHOBEHUH B KPOBb OHM MOTYT
MHOUIMPOBATH JIFOOOW OpPTaH WU BBI3BATH T€HEPATU30BAHHYIO0 HHPEKIUIO — CETICUC.

CTpenTokoKK mutans. OTH CTPENTOKOKKM — TIJIaBHbIE BO30YyAMTENM KapHeca, paHblle
CUMTABIIMECS COBEPLIEHHO 0e300uaHbIMU OakTepusimMu. OOuTaoT B poToBOM mosoctu. Tonbko B
HocjeHee BpeMsl BBIACHUIIOCH, YTO OHHU SIBJISIFOTCS «CIIQAKOEKKaAMM» U, MOTJIOLIas IIIIOKO3Yy M3
MUY, BBIAEISAIOT B3aMEH MOJIOYHYIO KHCIIOTY.

B pesynbrare xu3HeneaTenbHOCTH Streptococcus mutans CllFOHAa CTaHOBHUTCS OoJiee KUCIIOM,
OpraHMyecKass KHUCJIOTa BCTYINAeT B PEaKLUUI0 ¢ MHUHEpPAIbHBIMU COJSIMH 3yOHOW »Mad, 3Majb
TepsieT MUHEpaJbl, a BMECTE€ C HUMU U NPOYHOCTh. EciM kapuec BOBpeMsi HE BbUIEUUTh, TO MOYKHO
Y BOBCE JIMIIUTHCS 3y0a.

Pesyabrar Hammx ucciaenoBaHuii (mryts Mbl HaspiBaaum ux 1:1:1): 1 mu anonura,
no0aBieHHBIH K | MWIIHOHY OakTepwii JF000r0 M3 BBIIICTIEPEYHCICHHBIX BHJIOB, YHHYTOXAET
OaKkTepuu B TeueHUe | MUHYTHI.

Ha ocHoBaHuM oOnUCaHHBIX BbIIIE OAKTEPUOJOTMYECKMX HCHBITAHUN ObUIM IPOBEICHBI
KJIMHUYECKUE HCCIIEI0BaHUsI MO NPUMEHEHUIO aHOJIMTa B JIEYEHUU 3a00JIeBaHUi, BBI3BaHHBIX
STUMH BO3OYAMTENSIMH, a HMMEHHO: JW3EHTEPHH, CaJIbMOHEJIE3a, XPOHMYECKHX TOH3WIIUTOB,
CTa(DUIOKOKKOBBIX TOpPAXEHUH KOXH, (YypyHKyne3a, BYJIbIapHbIX Yrped (akHe), 3K3eMbl,
HEHPOJEPMUTOB, TPOPHUUECKUX SI3B.

Ecim knmeynble HWHQEKNUHM CPABHUTEJBHO XOPOWIO Jie4aTcsd TPaguLHMOHHBIMH
CpeICTBAMHU, TO XPOHUYECKHE KOKHbIe 3a00/IeBaHMsl € AJLUIePrU4eCKUMHU NPOSIBJICHUSIMU —
JAAJIeKO He Bceraa.

VIMEHHO OOJBHBIE SK3eMOU, ANNEeP2O0ePMAMUMAamMu, NCOPUAZOM, MPOPUUECKUMU A36aAMU
I1abeTUYeCKON U IpYTroi 3THOJIOTHH, KOTOPBIM HE MOTIJIa IOMOYb COBPEMEHHAs! MEeJTUIIMHA, UCKAJIU
albTepHATUBHBIC MTyTH JIEUEHUsI U 00pallainch 3a IMOMOIIbIO K HaM, B Halll MEIUIIMHCKUI LIEHTP.
[Ipuuem OonbHBIE NPUXOAMIM HE «CBEKEHBKMMH», B Hadaje 3a0o0JieBaHMs, KOrja JEYUThb
3Ha4YMUTENbHO Jerue. Her, 310 Ob1TH 0c000 TsKesbie 00IbHBIC, MPOIIEAIINEe, KaK TOBOPUTCS, OTOHBb,
BO/y M MeJaHble TpyObl. OHHU yK€ MCIOJIb30BaIM MPAKTHUUECKH BCE, HAUMHAs OT aHTUOMOTHUKOB U
KOHYasi TOPMOHAMM M 3a4acTyl0 MM TIpo3uja aMmmyTanus (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 JUArHo3
«HAYMHAIOUIAsICSl TAHTPEHA» U MPeJUIaraioch ONepaTuBHOE JICYEHUE — aMITy Tallusl.

BonbHBIM 9K3eMoll W annepeodepmamumom — aHOJIUT TIOMOTAaeT TOXKE OYEHb XOPOLIO —
0OBIUHO TOCJe Kypca JIeUeHUs! Takue OOJbHbIE MEPEKUBAIOT MEPUOJT JUIUTEIHHON PEMUCCUU U BO
n30exxanue 000CTpeHNs JOJKHBI TOBTOPSATH JieueHue 2—3 pa3a B ro/l.

BonbHBIM ncopuazom  aHOMUT dalle BCErO IOMOTaeT TOJBKO CHSATh CUMOTOMBI (3Y7,
HIETYUIeHWEe), a TaKXXe IPeJOTBPaTUTh MOSBICHHE HOBBIX OYaroB IOPAXXKEHUs, XOTS OBLIO
HECKOJIBKO CTy4YaeB MOJHOTO NCYE3HOBEHUSI IICOPUATUYECKUX OJISIIIEK.



Xopouio momoraer aHOJNUT (IPH NPOMBIBAHHM JIAKyH MHHIAJIAH M IOJOCKaHUU TOpiia)
OONBHBIM XPOHUYECKUM MOM3UL JTUTOM, B TOM YHCIE M JETAM. YIKE IOCIC HEAENU JICUCHUS
MCYE3al0T BOCIIAJICHUE MUH/IAJIMH, OTEYHOCTh ¥ FHOWHBIC MPOOKH. MUHIAIHHBI 00PETA0T PO30OBBI
I[BET U YMEHBIIAIOTCS 10 pa3MeEPOB (PU3UOTOTHUECKONH HOPMBI.

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

AHonuT cnacaert ot amMmnyTtauuu

«AHonum nomoz mue cnacmu Hoz2y». Jleuenue anmonumom pamvt Hozu (u3
pacckaza Jl. @. 3namkuc (J/lameus))

B 1993 200y s nonana ¢ cmpawnyro asapuio, u MHe 4ymv ObLIO HE AMNYMUPOSAIU
HO2y, HO 6pay 6 OoabHuye ckazaun: «Amnymupoeamv 6cec0a ycneem, nonpoodyem
coxpanumvy. Tax, He 63 MyYUMENbHO2O RPOYEeCcca 3adNCUBNEHUs U peadbunumayuu, 8
meyenue 2004 MHe COXPAHUTU HOZ).

Bce 6vi10 xopowo 0o moeo momenma, kax 60pye A 6cs nocenmend, U 08d
02POMHBIX WA HA Moell npagou Hoze 6 obnacmu 6edpa pasoutnucy (10 aem cnycms
nocae asapuu — 6 2003 200y). Bpauu max u He yCmaHoSUIU NPUYUHY CAYHUBUUESOCAL.
Hocne oOnumenvrHoco npebvisanus 8 OOAbHUYE U NPUEMA OSPOMHO20 KOIUYECTHEd
JIeKapcme MeHsi 8bIRUCATU ¢ OMKPLIMbIMU panamu Ha noee. CrMompems 6bLI10 CIMPAUIHO.
Boinu 6uonvl 6ce mvluyvl 6 panax, pazmep Komopuvix cocmagnsnn 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 npaxmuyecku OMKA3AMUCH MEHS Jledums,
8bINUCAB OObULOE KOTUYECBO HAPKOMUYECKUX MAOIemOK, HeNOHSIMHO OJisL 4e2o.

Haxo0scv 6 maxou cumyayuu, s ciyuaino yCavliiania yepe3 MOUx 3HaKOMuIx 0O
anonume. Ilonauany s mwe gepuna, 4mo MHe YMo-mo NOMOICEM, HO AMIYIMUPOSAMb HOZY
1 bviia e eomosa. Tax nauanocy Moe aeuyenue anoaumom. A ucnomwzoeana eeo
HApYIICHO 051 NpoMbleaHus u npumouex. Pezymomam cman nposeismscs k xonyy 1-i
Hedenu: yeem paHvl USMEHUICS (0m MeMHO-CUHe20 00 APKO-KPACHO20), PaHbl CMAu
NOMUXOHBLKY cmseusamscsl. [1oIHOCmbIo pana 3aKpwliace K KOHYY 2-20 Mecaya JedeHusl.
B 6onbHuyy 5 60avue e xoouna.

Ha puc. 2 MOKa3aHbI paHbl MAIIMCHTKU B HaYaJI€ JICHCHUA aHOJIUTOM, a Ha pHC. 3-8 KOHIIC
JICYCHHUA.

Puc. 2. Paure! Ha 2-11 AeHB JIEYEHNUS aHOJIUTOM



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

Crnenyroumue ¢otorpaduu B3AThl U3 MOETO apXvBa. JTa >KEHIIMHA MPUIIUIA KO MHE JAOMOI.
OTkyna oHa y3Haia, 4YTO s MOTY €d MOMOYb, sl YK€ HE MOMHIO. [[OMHIO TOJBKO, YTO OTKPBIBAIO
IBepb (€m0 ObLIO 3UMOIl), @ TaM CTOUT 9Ta JKEHIIMHA B Talo4ykax. Y Hee ObUIM TaKue OTEKIIUe U
paciyxuiie HOTH, YTO HH Camlord, HU Ty(iau He Hane3anu. boibHAa OHaK TOMy BpEeMEHHU Oblia yxke
0oJbiie 6 MecAleB, C JIeTa, U HUKAaKoe JieueHne (aHTUOMOTUKHY, TOPMOHBI) He momorano. Jleunna s
cec HpOCTO AHOJIMTOM: BAHHOYKH U ITOBSI3KHU B TCUCHHUC 2 HCICJIIb.

B s dexTrBHOCTH TeueHms BBl MOKeTe YOAUTHCS, B3TISTHYB Ha pHC. 4.

Puc. 4. PesynpTaThl mpUMEHEHHUS aHOJNHUTA TP XPOHUYECKOM JEPMaTO3€, OCIOKHEHHOM
rpubOkoBoil mH(pekuein. HaBepxy — HOrM mamueHTKH a0 JedeHus. BHU3y — uepe3 2 Hemenu
JICYCHUSI aHOITUTOM

JleyeHmne XpOHUYECKUX KOXKHbIX 3aboneBaHumn



JK3eMa, aVIeproaepMaTuT, Icopuas

IpuroroBnenne anonurta. Ilpu 3THX 3a00N€BaHUAX PEKOMEHAYETCS MECTHOE
NPUMEHEHHUE aHOJHWTAa B BHUJAE BIAXKHBIX MOBS30K M MPUMOYEK. AHONUT TOTOBUTCS
crenyromuM o0pa3oM. B anmapat 3anmBaercs Terias BOIOIPOBOgHAS Boaa. B anognyto
30Hy ammaparta (BHYTPEHHSS €MKOCTh) Jo0OaBisiercss 1/3 4aiHOW JIOXKKH MMOBapeHHOH
coiu. AmmapaT MOJKIIOYAIOT B AJEKTPHUYECKYIO0 ceThb Ha 15 muHyT. ns neuenus
HCIIOJNIB3YIOT PACTBOP aHOAHOM 30HBI.

Crnoco0 aedyenusi. MapreByto canderky (Jydine 4eThIPEXCIIOHYI0) CMaunBaIOT
B 3TOM PAacTBOPE W HAKJIAABIBAIOT HAa MOpaXXeHHbIE obmactu Ha 15-20 munyT 4-5 pas B
JeHb. MOXKHO 3aKpenuTh NPUMOYKY OJHOCIOHHOM OMHTOBOM MOBs3KOH. B cimywasx
CIWJIBHOTO CTSTHBAaHHSA KOXH C 3-4-TO JHA TPUMEHEHHS aHOJIHWTAa MOXXHO HaHOCHTH
CMSTYAIONINE Ma3W WK BazenuH. DPGEeKT yCHIUTCA, eClIu B Ma3b BBeCTH 2 Mi 1-
MPOLIEHTHOTO PAcTBOpa AuMeapoia W 2 M S50-IpOLEHTHOTO pacTBOpa aHalbrMHa (Ha
25 T kpema).

Tpoduueckue sA3BbI

HpI/I JICYCHHUHU TpO(I)I/I‘IGCKI/IX sSA3B PEKOMCHAYCTCs HAPYXKXHOC H BHYTPCHHCC IPHUMCHCHHC
OJICKTPOAKTUBHUPOBAHHBLIX BOJHBIX PAaCTBOPOB. BHYTpI) MIPUHHUMAIOT KaTOJIUT.

IIpuroroBieHne u UCcNoIb30BaHNe KaToauTa. B 00e 30HBI anmapara 3aj1uBaioT
KHUIITYEHYI0 BOAY, B aHOAHYIO 30HY A00aBmsaoT 20 M 10-TIpOIEHTHOTO XJIOPHCTOTO
Kanpius. AKTuBUpPYIOT 7 MUHYT. [IptoT katomut mo 300-350 mn 3 pasa B aenp 3a 30—40
MUHYT JIO €/1bl, B T€YEHHE BCEro Inepuoja jeuyeHus. ¥ OOIbHBIX MOXKUIOr0 BO3pacTa,
HUMEIOIIUX CKJIOHHOCTh K THUIEPTOHHUM, MPHUEM JOJDKCH CONPOBOKAATHCS KOHTPOJIEM
apTepUAIbHOTO 1ABICHUSL.

IIpuroroBienue W HMCHOJB30BAHHE AHOJMTA. MeCTHOE JI€UEHHE IPOBOAST
aHomuTOM. Jlns ero MOpUroTOBICHUS B 00€ 30HBI ammapara 3aJMBalOT TEILIYIO
BOJIONIPOBOJIHYIO BOJy, B aHOAHYIO 30HY M00aBNstoT 1/3 4aifHOU JIOKKH ITOBapeHHOM
conu. AKTUBUPYIOT 13 MuHyT. Pany mpoMbIBaloOT pacTBOpoM aHoJUTa 3—4 pa3a B JIeHb B
TeueHue 3—5 MUHYT.

[locne KkaxxIoro npoMbIBaHUS pekoMeHayercs: Hamoxkenue Ha 30-40 MuHyT
MIPUMOYKH C aHOJIMTOM, 3aKPETJICHHONH OMHTOBOW MOBs3KOM. [Ipu BEIpaKeHHOH CyXOCTH
MOSIBUBIICHCS  TPaHYJSAIMOHHOW TKaHM TIIOCIE€ TPUMOYKH paHy CMa3bIBalOT
CTPENTOMULUHOBOW MM CHHTOMHUIIMHOBOIN Ma3bl0 WM CTEPUIM30BAaHHBIM XJIOIKOBBIM
MAacCJIOM.

INeyeHue XPOHUYECKUX TOH3NIIJITUTOB

MecTHOE IeUCHHE XPOHHUYCCKOI'0 TOH3WJIJIMTA KaK B CTaJuU 06OCTpeHI/I$I, TaK M1 B CTaauu
peMucCCrU, HAYMHAKOT C CaHAallhuU ropJia NyTeM IMOJIOCKaAHUA aHOJIUTOM.

IIpuroroBiieHne aHOJMTA. AHOIUT FOTOBAT Ha OCHOBE BOJOIPOBOAHOW BOJBI
(4045 °C) ¢ noGamienueM 1/3 4. JOKKM TMOBapeHHOW COJMM W S5 Kamejab Hojaa WK
pacTBopa Jlroross B aHonHyt0 30HY. AKTHBHPYIOT 10 MUHYT.

Cnocod seyenns. Ilomockanue ropia Hato IPOBOIUTH 4—5 pa3 B J€Hb. XOPOIIO
Takke 2—3 pas3a B JIeHb MPOMBIBATh aHOJIIMTOM JIAKYHBI MUHAAJIUH C MOMOIIBIO HITPHUIIA
0e3 uriel. JledeHne aHOJIUTOM CIIeyeT IIPOBOIUTEL B TeueHne 4—5 IHEH, a 3aTeM eme 2
JHSI TIOOYEPETHO MOJIOCKATh TOPIIO CHavyaaa aHOJIMTOM, 3aTeM KartonutoMm. Oba pacTBopa
TOTOBATCS OTHOBPEMEHHO 110 YKa3aHHOMY BBILIE CIIOCO0Y.



BHUMAHUE! Bce HMHCTPYKUMHM 1O TPUMEHEHHUI0 AKTHBHPOBAHHLIX PaCcTBOPOB
paccyMTaHbl HAa aNnnaparbl, ONUCAHHbIE B KOHLE KHHUIU, W He NOAXOIAT s JAPYrux
annaparosn!

AHONUT — KYMHbIN» aHTUOMOTHUK

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

IlepBbIl pa3 MBI 3aMETHWJIM 3TO CBOWCTBO, IPOBOJS JICYEHUE AHOJIMTOM XPOHUYECKOIO
TOH3WUIMTA (IIOJIOCKAHUE U NPOMBIBaHUE JaKyH). Tak BOT, Aenas OaKTepHOJIOIMUECKUE MOCEBBI,
MBI 3aMETHJIM, YTO aHOJHUT YHWYTOXXWUJI MATOTeHHYIO (piopy (B JaHHOM Cllydyae IeMOJIUTHYECKHE
CTPENTOKOKKU Ipynn A u B, 3010THCTBIN CTaUIOKOKK W JApyrue OakTepuu), HO HE TPOHYJ
MUKpPOOPTaHW3Mbl, HE YYacTBYIOIIME B IIpollecce BOCHAJICHUS 3€Ba  (MUKPOKOKKH,
HEreMOJIMTUYECKHE CTPENTOKOKKH), TO €CTh IPOSBUI HM30MPaTeJbHYI0 AHTHOAKTEPHAIBHYIO
AKTHBHOCTb.

YroObl IpOBEPUTH, HE ObLIa JIM «yMHAas» N30MPaTEIbHOCTh aHOJIUTA CITy4ailHOM, MbI IPOBEIH
elle ps SKCIIEPUMEHTAIBHBIX U KIMHUYECKUX MCCIEI0BAHNN PUMEHEHUS aHOJINTA, HAOII0Aast ero
NEUCTBUE TPpU JICUYCHUU OucOakmepuosda, Hecneyuhuiyeckux A KAHOUOO3HBIX KOJbNUMOSE,
WeNOUHBIX YUCIUMOS.

IIpu Bcex »5TuUX 3a00J€BaHUSAX MOBTOPsUIACh HM30MPATEIbHOCTh AHOJIUTA: YHUUTOXKas
MATOr€HHBIE MUKPOOPTAaHU3MBI, OH OCTABJISUT HEBPEAUMOM TOJIE3HYIO (MHIUTEHHYI0) MUKPOQIIOpY.
[IpryeM BBIICHUIIOCH, YTO «MHTEJJIEKT» AHOJIUTA BIPSIMYIO 3aBHCUT OT €r0 peooKC-nomeHyuand
(00 3TOM peub MONAET HUXKE) U IPOSABISAETCS TOJIBKO IPH €0 ONPEAEICHHBIX 3HAUCHUSIX.

OTO CBOMCTBO aHOJIUTA JAAET €My OIPOMHOE IPEUMYIIECTBO Mepe]] aHTUOMOTUKAMU, Be/Ib T€,
YHUUYTOXKAsl HaTOreHHYIO (IIOpy, «BBIPE3AIOT» TAKXKE M HWHAWIEHHYIO, TO €CTh YHHMUTOXKAIOT
HE00XO0AUMYIO 11 HOPMAJIBHOTO CYIIECTBOBAHUS TOTO WJIM MHOTO OpraHa 0akTepUallbHYIO Cpey,
YTO MPHUBOJUT K MHOIOYHUCIEHHBIM OOJIE3HSIM — KaHAua03aM (IpUOKOBBIM 3a00JIE€BaHUSM),
nucOakTepruo3am, HapyIeHUIM UMMYHHOR U (pepMEeHTaTUBHOMN (yHKIMIA.

FmaBHbIN cekpeT aHONUTa

AHOJUT TPEJICTABIAET COOOM CBETIIBIN, MPO3PAUYHBIA PACTBOP C 3amaxom xjopa. OH obmanaer
anmucenmu4ecKumu, anmuajiiepeudecKumu, npomueoeoCcnalumelbHbIMU, npomu603ydﬂbmu,
npOMUBOOMeuHbIMY CBOMCTBAMH.

AHONUT OKa3bIBaCT MecmHoe jeyeOHoe Oelicmeue. ITO 3HAYMT, YTO OH JEHCTBYyeT (Ha
OaKTepHI0 WJIM Oyar BOCHAJEHHS) TOJIBKO IPU HEMOCPEICTBEHHOM KoHTakTe. Iloaromy mnpu
TOH3WJUIUTE WM TIOJOIIYT TOPJO, TPU KOXHBIX 3a00JIeBaHHSIX JENAlOT TPUMOYKU, a TpHU
CAJIBMOHCJIJIE3C IIBIOT. HpI/I BOCITAJICHUMN JICTKUX HIIM AOPYTrUux 3a60H€BaHI/I$IX, 1€ HEBO3MOXCH
HETOCPEICTBEHHBI KOHTAKT, aHOJIUT HE TIOMOTaeT.

B omiimyme oT KaToNMTaA, AHOJNUT JOBOJIHO JIOJTO COXPAHSIET CBOM CBOWCTBA. XPaHHUTH €ro
MOJKHO B 3aKPBITOH CTCKJISHHOW TMOCYyJ/Ie B TCUCHHE MHOTHX MecsieB. Ho Mol BaM COBET: ecyin y
BaC €CTh BO3MOKHOCTD, HCIIOJIb3YiiTe aHOJUT B TeueHue 1-2 qHell mocjie NPUroToOBJIEHHS.

Jns ne3suHEKUr BOJBI, TMOJOCKAHUS MPH TOH3WLIMUTE M JICYCHUS TPOPUYECKUX S3B
HCIIOJIB3YIOTCA PA3HBIC AHOJIUTHI, CBOMCTBA KOTOPBIX 3aBUCAT OT pCAOKC-IIOTCHIMATIa, COACPIKAHUSA
aKTUBHOTO XJiopa wiu #oma. CojepikaHHE aKTHBHOTO XJIOpa 3aBUCHT OT KOJHMYECTBAa COJIH,
100aBIIAEMOI B TIPOIIECCE MMPUTOTOBJICHHUS, a PEIOKC-TTOTEHIHAT — OT BPEMEHH aKTHBAIHH.

B pesyibrare 37€KTpoSM3a BOJHOTO COJIEBOTO pacTBOpa B aHOJHOM 30HE COOMpArOTCs
CHJIbHBIC OKHUCITUTENN: XJIOpHble pAaouKaivbl — JIAOKCH]l XJIOpa, XJIOPHOBATHUCTAasl KHUCIOTa W
KUCTIOPOOHbIE PAOUKAIbI — AaTOMApPHBIM KHCIOPOJ, O30H, a TaKXKe nepeKkuch 8000poodd. ITOT
COCTaB, a TAK)KE BBICOKHIl PEIOKC-TIOTEHIMAT U 00YCIOBIMBAIOT CBOMCTBA aHOJIMTA.

KoHTakTupyss ¢ MHUKpPOOHOH KJIETKOW, AHOJHUT BBI3BIBACT €¢ T'MOENb MyTeM HapyIICHUS
IICJIOCTHOCTU €€ KJIETOYHOU CTCHKH, BBITCKAHHA BHYTPHUKJICTOUYHBIX KOMIIOHCHTOB, HAPYIICHUA
pUOOCOMHOTO arrmapara, KoaryJsiii MUTOIUIa3Mbl U T. 1. [Ipr ’TOM aHOJIUT UMHTUPYET MPOIECCHI,



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

Tak, Hampumep, «BOCHHbBIE CHJIBDY HMMYHHOM 3alllUTBl OpraHu3Ma — Makpodaru -—
OOBONAKMBAIOT «Bparay (OakTepuio, BHUPYC, PAKOBYIO KIETKY) CBOMMH IIyNajbllaMU
(nceBronoausiMU) Tak, YTO OH OKa3bIBAaeTCS BHYTpU Makpodara, U 3aTeM «IIepeBapUBaIOT» €ro ¢
MIOMOIIIBIO LIEJIOT0 CHEKTPa CPEACTB, CIOCOOHBIX YHUUYTOXKATh «BPAXKECKHE» KIETKH, B TOM YHCIE C
MIOMOUIBIO0 KHUCJIOPOJIHBIX M XJIOPHBIX PaJMKaIOB — MEPEKHCH BOAOPOJ]A, TUIOXJIOPUTA, CUHIJIET-
HOT'0 KMCJIOPOJa, NOHA TUAPOKCHUIIA, OKUCH a30Ta.

AHOIIUT — 3TO OJUII-areHT, paCCUYMTAHHBIN WIK Ha Hapy>KHOE MPUMEHEHUE, UM Ha KOPOTKOE
BHYTpPEHHEE BMEIIATEIbCTBO, IIIABHBIM 00pa3oM 1iisi 00pbObI C HH(PEKIUIMH.

HmeHHO M3-32 3THX CBOMCTB AHOJHUT MOKHO /I0BOJIbHO JAJHUTEIbHO MCHOJIb30BAThH IS
00pbObI ¢ HHPEKUMAMHU MMYTEM HAPY:KHOI0 YNOTpedJieHHsl, HO TOJIbKO B Te4eHHe KOPOTKOIro
NMPoOMeKyTKa BpeMeHH (5—7 JaHeil) 1 B OrpaHUYEeHHOM KOJHYecTBe — JIJIsl IpueMa BHYTpb (2-3
pa3a B aeHb 1o 100-150 mu1 a1 B3pocJIbIX Jirojeit).

[Tokazarenp peokc-moTeHnuana (Wi OKUCIUTEIbHO-BOCCTAHOBUTEIHHOIO MOTEHIIMANA, TO-
AHTJIMUCKU reduction — BOCCTAHOBJIEHUE, oxidation — OKHUCJICHHE)— BaKHEHIIMI MapameTp
aKTUBHUPOBAHHBIX PACTBOPOB. DTO MOKa3aTellb, XapaKTePU3YIOLUUIl aKTUBHOCTh BOCCTAHOBHUTENEH
WIM OKHUCIUTENeW B JaHHOM pacTBOpe, WIM K€, IMO-APyroMy, €ro OKHCIUTEJIbHO-
BOCCTAaHOBUTEJIbHBIE CBOWMCTBAa, TO €CTh CIIOCOOHOCTh pPAacTBOpa OTIaBaTh WJIM HPUHUMATH
AJIEKTPOHBI.

AHOJIUT UMEET BBICOKHUH penokc-moTeHImai (1o 1200 MB) (puc. 5), 4To TOBOPUT O HAJIMYUU B
€r0 COCTaBe CHIIBHBIX OKHCIHMTEICH U CIIOCOOHOCTH OTHUMATh JIEKTPOHBI y IPYTHX COCAMHEHUHN U
OMOJIOTMYECKUX OOBEKTOB, BHI3BIBASI TEM CAMBIM OKHCIICHUE U HApYLICHHE UX JKU3HECIIOCOOHOCTH.

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

OxucnauTenu U BOCCTAHOBUTENM — 3TO MarepHall XUMUHU 8-9-ro KiaccoB, KOTOpPbIE MHOTHE
noa3a0buti. UToOBI MOMOYBL BCIIOMHHTD, MPUBEY MPOCTOE U U3SIIHOE OOBSICHEHHE U3 yueOHUKa
st cpenHed mkonsl A. B. Manyitnosa u B. U. PoguonoBa «Xumus. 8-if u 11-i1 knaccel. Tpu
ypoBHA 00yueHus»: «IIpocTo Tak TpyAHO 3alOMHHUTH, KakoW MIpoOLEcC — 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
CIIyYHJIOCh B ,,XUMHUYECKOM JIETCKOM Ccay‘.

B aTOM «z1eTckoM camy» MOpSAIKY TakHe ke, KaK U B 0ObIYHOM. XJIOp MpUIIeN B IETCKUN caj|
pasble U 3a0pan nenbix 7 urpymek (37aekTpoHoB). Hatpuii npurien 4yTh 1mMo3xe, U eMy J0CTaics
TOJNBKO Tpy30BHUOK. TyT Xiop yBuaen y Harpus rpy30BHYOK M peninii, YTO HIMEHHO 3TOM UTPYIIKH
eMy 1 He xBaraeT! Xiop mo0osiblie ¥ MOCUIbHEE, TOITOMY I'PY30BUYOK MTHOBEHHO OKas3alicsl y
Hero. A uroObl Harpuit He s0egnuuan (y Hero TakoW oxuciugwutics BuUA!), XJop MperaoxKuI
nourpath BMecte. Kakoe tam! Koneuno, Bce 8 urpymek Xiop moaramuia nobmmxe K cebe, a



Hatpuro TonbKko 1 0cTaeTes, 4To CTOSATh PAJOM C KOKHCICHHBIM» BUAOMY.
B sToii ucropun, n300paxxeHHO Ha pHC. 6, XJIOP — OKUCIIUTENb, & HATPUNH — BOCCTAHOBHUTEIb,
TO €CTh XJIOP OTHUMAET JICKTPOHBI, 4 HATPUM OTHAET UX.

XAOP

HATPUH o
/

A e

OTPUUATEABHbIR

OKUCAUACA

Puc. 6. He coBcem 0ObruHas 3anuch ypaBHeHUs1 xumuieckoit peakiuu Na + Cl = NaCl. Xmop
0TOMpAaeT UyXkHe JIEKTPOHBL. HaTpuii «OKHCIUIICS» — 3TO 3aMETHO IO €r0 KUCION (PU3MOHOMUU

Wrak, oxuciumenu — 3TO BelIeCTBa, KOTOPbIE MPUHUMAIOT (MJIM «OTHUMAIOT») JIEKTPOH, a
8occmanogumenu — BEIECTBA, CIIOCOOHBIE OT/IaBATh ANEKTPOH.

MnaBa 4. KatonuTt, nnun xmBasi Boga
Kakumu cBomcTBamMm KaTonuT obnagaeT u Kakme 3aboneBaHusa neyumt?

JpyrumM yAMBUTEIBHBIM JICKAPCTBEHHBIM CPEICTBOM, TOJy4YaeMbIM M3 BOJBI B IPOIECCE
3JIEKTPOJIN3a, SIBISETCA KaTO-JIUT, KOTOPBIA B HApoJie MMEHYIOT XUBOM Bojoil. Ilpuuem ecnu
AQHOJIUT SIBHO OTIIMYAETCS OT BOJIBI 3a1aXOM XJIOPKU U KUCIBIM, BSHKYIIIUM BKYCOM, TO KaTOJUT U Ha
BKYC, U IO 3aI1axy, U 10 IBETY NPAKTUYECKU HE OTJIMYAETCA OT BOJbL. Pa3Be HEMHOTO MO BKYCY, UTO
00BICHSIETCS €T0 IIETOYHLIMHA CBOHCTBAMH.

OTAMYUTH KAaTOJIUT OT BOABI MOKHO 10 HECKOJIBKUM MapaMeTpaM, U3 KOTOPBIX BaXKHEHIIIMMHU
TSI OOBSICHEHHS €70 JIEYEOHBIX CBOMCTB SIBIISIIOTCS:

* [I0Ka3aTelb PENOKC-TIOTEHINANIA;
* [I0Ka3aTesb KUCIOTHOCTU pH;
* HaJIM4Me aKTUBHBIX MUKPO— U MAKPO3JIEMEHTOB.

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

pezynupyem y2ie600nblll U JUNUOHBIU 0OMEH, NOGbIUUAEM KOIUYECME0 IPUMPOYUMOE NPU AHEeMUU U
00.1yueHul.

[IpuMeHeHHe KaTONMTa, HACBIILIEHHOTO MUKPOAJIEMEHTAMH, IIPU JISYeHUH ouabema 1-2o u 2-
20 munog CHWXXaeT NOTPeOHOCTh O0NbHBIX B HHCYIUHE Ha 20—70 %.

CBo6ogHble paguKanbl U aHTUOKCUAAHTDI

B nHacrosiiee BpeMst pa3BUTHE MHOTUX OO0JI€3HEN CBSA3BIBAIOT C Pa3pyIIUTEIbHBIM JEHCTBUEM



OKCHUJAHTOB — C80000HbIX paduxanos. K 3TuM 00JE3HsIM OTHOCATCS PaK, CaXapHbIN quabeT, acTMa,
apTPUTHI, aTEPOCKIIEpO3, O0JIe3HH cepala, 6one3Hb Anblreiimepa, TpoMOo(pIeOUTHI, paccesHHBIN
CKJIEpO3 U JIpyTHe.

CBoOo/HBIE paJiMKajbl BTOPTAIOTCS B HAIIy KU3Hb HAa KAXKAOM IIAry W 3HAYUTENBHO Yalle,
4YeM HaM KaxeTcs. Y TOMJICHHE, Pa3BUTHE BOCHAICHUM U MHPEKIUH, MPEKIEBPEMEHHOE CTapeHHeE,
BO3HUKHOBEHHE MHOTHX TSDKEJBIX 3a00JI€BaHUN — BO BCEX 3TUX CIy4asX MEXaHU3MBbI I'yOUTEIbHBIX
JUIS OpraHu3Ma IIPOIECCOB 3aIlyCKal0TCs CBOOOHBIMU PaIuKaIaMHU.

V3MeHeHHe YCIIOBHI JKM3HM YEJIOBEKAa MPHUBEIM K TOMY, 4TO (DaKTOpPOB, IMOBBIIIAIOIINX
KOHIEHTPALMIO CBOOOHBIX PaJNKaIOB B OpraHM3Me, CTAHOBUTCS BCe OOJbIIIe, a aHTUOKCUIAHTOB B
HAILIEH MUIIE — BCE MEHBIIIE.

Yo 3T0 TaKOEe — CBOOOAHBIE PATUKAJIBI?

B OpTraHU4YCCKUX MOJICKYJIaX, U3 KOTOPBIX COCTOUT HAIl OPraHU3M, SJICKTPOHBI Ha BHEIITHEH
3J'I€KTpOHHOI71 000JI04KE paciojiararoTcs 1mapamu.

CroBoAHLIA pagHKaA HopMasbHBIR aTom

HeMAnHbIN BASKTRCOH NECHEE IASKTOHE

Puc.7. CpoOonmHble pamukanibl — 3TO MOJICKYJSAPHBIC YaCTHIIBI, MMEIOIINE HEMapHbIH
3JIEKTPOH Ha BHEIIHEH 3JEeKTPOHHOM 000/10UKe

CB0OOHBIE pauKajbl — 3TO MOJIEKYJISIPHBIE YACTHUIIbl, UMEIOIIME HA BHEIIHEW 3JIEKTPOHHOMN
000JI0YKEe OJIMH MJIM HECKOJBbKO HEMapHBIX 3JIEKTPOHOB, UTO JEJaeT MUX OCOOCHHO aKTUBHBIMHU U
«arpeccuBHbIMU» (pHc. 7). Takne MOJEKysbl CTpEMSTCS BEPHYTh ceOe HENOCTAIOLIUI 3JIEKTPOH,
OTHSB €r0 OT OKPY’KAIOIIUX MOJIEKYI.

s o0o3HaueHust cBOOOAHBIX panukanoB B Poccum ymorpeOmsiercst cokpamieHue «APK-
akTHBHBIE (QopMbI Kuciopona», B EBpome — ROS, reactive oxygen species (4TO O3Ha4yaeT B
MIEPEBOJIE TO JKE CaMOe).

Ha3Banue He coBceM TOYHOE, TaK Kak CBOOOJHBIMH pajlKajJaMHU MOTYT ObITh MPOM3BOJIHBIE
HE TOJIBKO KHCJIOPOJIa, HO U a30Ta, XJIOpa, a TAaKKEe PEaKTUBHBIE MOJIEKYJIbl — HapUMeEp, NePEKHChH
Bojopona. Hwxke mnpuBenena tabimuna c¢ (opMmylaMd M Ha3BaHUSMH HEKOTOPBIX CBOOOJHBIX
pasuKaIoB U paJuKaao0pa3yoIIuX BELECTB.

CB00OAHbIE paNKAaJIbl H PaJuKaNodpa3yomme BemecTsa (McTouHnK: www.selfcare.ru)
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CB0OOIHBIEC paUKaAIbI pa3ACIsIOT Ha nepeudHble, 6MOpUuitble W mpemuyHule.

Ilepsuunvle cBOOOIHBIE paTUKaIbl IOCTOSTHHO 00Pa3yIOTCS B MPOLIECCE KUZHEAEATEIIbHOCTH
OpraHM3sMa B KayecTBE CpEICTB 3allluThl NPOTUB OakTepuil, BUPYCOB, UYXKEPOJHBIX U
nepepouBIINXCS (PaKOBbIX) KIETOK. Tak, (paromuThl BBLAENSIOT M HCHOJB3YIOT CBOOOTHBIC
panuKaisl B Ka4ecTBE OPYKUSI IPOTHB MUKPOOPTAaHU3MOB U PAKOBBIX KJIE€TOK. [Ipu 3TOM daronnTs
cHauaja OBICTpO MOIJIOMAT Ooisblioe koiaudecTBO O2 (IbIXaTenbHBIM B3pBIB), a 3aTEM
HCIOJIb3YIOT €ro AJis 00pa3oBaHUs AaKTUBHBIX (JOPM KUCIOPOJa.

Bmopuunvie  pagukanbl, B OTJIWYME OT IMEPBUYHBIX, HE BBINOJHAIOT (U3NOJOTHUECKU
noJsie3HbIX QyHKIM. HampoTuB, OHM OKa3blBalOT pa3pylIMTENbHOE JEHCTBHE Ha KJIETOYHbIE
CTPYKTYpbI, CTPEMSCh OTHSTH DJJIEKTPOHBI Yy «IIOJHOLEHHBIX» MOJEKYJ, BCJIEACTBUE YETO
«TIOCTpajJaBIIash MoOJIEKyJa caMa CTAaHOBHUTCS CBOOOJHBIM PaJMKalOM (mMpemuyHbulM), HO Yalle
BCEro c1adbIM, HE CIOCOOHBIM K pa3pylIaloIieMy JeHCTBUIO.

NmenHo oOpa3oBaHHe BTOPUYHBIX DPATUKATIOB (a HE pPAIUKAJIOB BOOOIIE) MPUBOAUT K
Pa3BUTHIO TATOJIOTMUECKHUX COCTOSIHMM M JIEKUT B OCHOBE KaHLEPOreHe3a, aTepoCKIepo3a,
XPOHUYECKHUX BOCIIAJICHUI Y HEPBHBIX JIET€HEPATUBHBIX OOJIE3HEN.

@akTopbl,  BHI3BIBAIOIIME  OKCHJATHBHBIM  cTpecc, —  HapylleHHWE  OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHOIO PABHOBECHS B CTOPOHY OKHUCIEHHS M 00pa30BaHUS BTOPUYHBIX CBOOOIHBIX
panuKajioB — MHOTOYMCIIEHHBl U HANpPSIMYIO CBS3aHbI C HAIIMM OOpa3oM JKM3HU. DTO paaualus,
KypeHHE, HAUTKHU C BBICOKOM OKUCIUTEIBHON CIIOCOOHOCTHIO, XJIOPUPOBAHHAS BOJIA, 3arpsi3HEHNE
OKpYXKarollled cpeabl, OKUCIEHHE I0YBbl M KHUCJIOTHBIE JIOKIU, HEMOMEPHOE KOJUYECTBO
KOHCEpPBAHTOB U TONy(HaOpUKAaTOB, aHTUOMOTHKH U KCEHOOMOTHKH, KOMIIBIOTEPHI, TEJIECBU30PHI,
MOOMJIBHUKU. MHOTHE U3 BBIIIECNEPEUUCICHHBIX (DAKTOPOB HAaM HEMOJBIACTHBI, YTO-TO MbI U HE
XOTUM MEHSTh, HO MHOTO€ MBI BCE K€ B CHJIaX U3MEHUTh. Bo BCSIKOM ciiyyae 3HaTh CBOMX «BpParoB»
B JILIO MBI IIPOCTO OOS3aHBI.

ILlennble peakuuu ¢ yyacTueMm cBOOOJHBIX PAAUKAJIOB MOTYT ABJIATHCH NMPUYNMHON HJIN
OCJIO)KHATh TeYeHHe MHOTHX OMACHBIX 3a200/IeBaHMil, TAKHX KaK acTMa, apTpUThbl, PaK,
auadeT, aTepockKjepo3, 0oje3HH cepaua, ¢ueduTnl, O0oje3nb I[lapkuHcoHa, 00/1e3Hb
AubnireiiMepa, 00K0BOHi aMHOTPOQUYECKHH CKJIEPO3, MUJICNCHS M PaCcCesHHBbIN CKJIepo3,
AelNpeccuy U Apyrue.



IMoBpexaenne JHK — npuuunna paka um umHdapkToB. JIfoOMMble MHUIIEHH CBOOOIHBIX
paJMKaJIOB — KJIETKH, UX COCTaBISIONINE WU JaXe Ieibie opraHbl. Tak, 3I00JeHHON MUIICHBIO
spisiercs JIHK-kucnora, oGecneunBaroias XxpaHeHHEe U Tiepeaady renetudeckoi nmporpammal. JJHK
— 9TO MHJIMBUIyalbHAas, CoKaTasl, 3alu(POBaHHAS 3aIMCh BCEX JIAHHBIX YEIIOBEYECKOT0 OpTaHu3Ma.
B neii cogepxutces nosHas wHGOpMaIKA U 0 TOH KileTke, B kotopoi mosiekyna JIHK naxomures, u
00 ycrpolicTBe W TOTPEOHOCTSIX APYyrux KiIeTok opranm3ma. Mouekynsl JIHK comepxar
nH(pOpPMALIHMIO O BallleM POCTe, Bece, LIBETE IJ1a3, O BallleM JaBJICHUU U OOJIE3HSAX, K KOTOPHIM BbI
IIPEIPacIOIOKEHBI.

Monekyna JIHK — o00bekT misd CBOOOJHBIX paguKaiOB BeCbMa IPUBJICKATEIHHBIM.
[Moacuurano, uro JHK noasepraercs ux nanagenuto 10 10 000 pa3 B aeHb.

C nopexnenuem crpykryp JAHK cBoGoaHBIMU pagyiKanaMu CBSI3BIBAIOT B HACTOSALIEE BPEMs
Takue OOJIE3HU, KaK pakK, apTpo3bl, HH(PAPKT, ocaabIeHNe MMMYHHOU CHCTEMBI.

Oxuc/ieHUe JUNUI0B BbI3bIBAET IJIAYKOMY, KATapaKTy, HMPPO3, HlleMui0. JIroOuMbIMU
MUIICHSIMH  CBOOOJHBIX pPATUKaJIOB SBISIOTCS TakKe JIETKO OKHCISAIOMIMECS KUPBI H
AKHUPONOI0OHBIE BEIIECTBA — JTUMUAbI, U B IEPBYIO OUEPEIb — HEHACHIIIEHHBIE KUPHBIE KUCIOTHIL, U3
KOTOPBIX COCTOMT MEMOpaHa KIIETKH.

Oneprusi pa3peiBa C-H-cBsI3W y HaCBIIEHHBIX >KMPHBIX KUCJIOT cOCTaBiseT okono 381,3
kJ[/MoIb. Y HEHACHIIICHHBIX KUPHBIX KUCIOT 10 MECTY JBOMHOW CBS3M OHAa HAMHOTO MEHBIIC U
paBHa ToibKo 364,9 k/x/mones (II. I'. Borau u coast., 1981), mosTomy cBOOOAHBIM paguKaIam
HAMHOTO JIeTde OKHCIUTh HCHACHIIMICHHBIC JXUPHBIE KHUCIOTBI — Qochomumuasl. A W3 HUX
MOCTpOoeHa MeMOpaHa KJIeTKU. Takoe OKUCIIeHNEe Ha3bIBaeTCs MEPEKUCHBIM OKHUCICHHEM JIUMHIOB.

[lepexrcHOE OKHMCIICEHUE JTUTTM0B IPUBOAUT K JPAMATHUECKUM TMOCJIEICTBUSIM B OPTaHU3ME —
JecTa0uIn3aluy 1 HapylleHnuto OapbepHbIX (QYHKUIUNA MeMOpaH, B pe3ysbTaTe Yero pa3BUBAIOTCS
KaTapakTa, apTPUT, UILIEMHUsI, HAPYIICHUS] MUKPOIIUPKYJISIINHA B TKAHAX MO3Tra.

l'onoBHOI MO3r 0CO00 UYBCTBUTENIEH K THUIEPIPOAYKIUU CBOOOJHBIX pAJUKAIOB U
OKHCJIIUTEIBHOMY CTpPECCY, TaK KaK B HEM COJIEPKHUTCS MHOXKECTBO HEHACHIIICHHBIX >KUPHBIX
KHCIIOT, TaKUX KakK, Halpumep, JeUuTUH. [Ipy MX OKHCIEHWH B MO3Ty TMOBBIIIAETCS YpPOBEHBb
munodycuuHa. OTO OJUH W3 MUTMEHTOB HM3HAIIMBAHUS, M30BITOK KOTOPOTO YCKOPSIET MPOIECC
CTapeHusl.

OkuclieHHe JUIUI0OB UMEET OOJIbIIIOE 3HAYEHUE ISl Pa3BUTHUS XPOHMUYECKUX 3a00JI€BaHUIA
neyeHu (remaTtura, LUppo3a). 3HAYUTENBHOE pauKanooOpa3oBaHUE BBHI3BIBACT YBEIHMYCHUE
MIPOHUIIAEMOCTH U Pa3pPyIICHHE 000JI0UYEK KJIETOK MEYEHHU — IIUTOIH3.

CBsi3aHHOE C TEpPEeKHCHBIM OKHUCIICHHEM JIUMHAOB OKHCJIeHHEe OeIKoB U 00pazoBaHuE
OCJIKOBBIX arperaTroB B XPyCTaJUKe I1a3a3aKaHUYUBACTCS €r0 MOMYTHEHUEM, UYTO BEJIET K PA3BUTHIO
nuabeTnyeckol M crapyeckoit katapakTsl [10].

CBo0OOAHbBIE paauKaJbl pa3pylIal0T Jerkue. B oTauyme OT APYruX OPraHoB JIETKHE
HEMOCPEICTBEHHO MOABEPraloTCs JIEHCTBUIO KHUCIOPOJA — HHUIMATOpPA OKHCIECHHS, a TaKxkKe
OKCHJIAHTOB, COJICPKAIIIUXCS B 3arPsI3HEHHOM BO3/yXe (030HA, TMOKCUJIOB a30Ta, CEPhI U T. II.).

Tkanp JEerkux COJAEp>KUT B U3OBITKE HEHACHIIICHHbIE JKUPHBIE KHCIOTHI, KOTOpPHIE
OKa3bIBAIOTCSl JKEPTBAMH CBOOOJHBIX pagukaioB. Ha jerkue mpsmMo BO3IEHCTBYIOT OKCHUJIAHTHI,
oOpazyromuecs Tpu KypeHuH. Jlerkue TOJABEpPraloTcs BO3JICHCTBUIO MHUKPOOPTaHU3MOB,
coJiepKaluxcs B Bo3ayxe. MUKpOOpraHU3Mbl aKTUBUPYIOT (arolUTUPYIONIUE KIIETKH, KOTOPHIC
BBIICTISIIOT aKTUBHBIE (DOPMBI KHCIOPOJA, 3alyCKaloIllue MPOIecChl CBOOOTHOPATUKATHHOTO
okucieHus [11].

Jlerkue OCOOEHHO YS3BUMBI Ui CBOOOJHBIX pAaJMKAlOB, TaK KaK B HHUX IMOBBINIEHA
BO3MOKHOCTh ITPOTEKAHUSI CBOOOTHOPATUKAITHHBIX PEAKITUH.

Ilopaxkenune cepaeyHo-cocyaucToii cucrembl. l3MeHeHuss Molekyn MeMOpaH KIETOK,
BBI3BAaHHBIC aTaKOW CBOOOJHBIX PAJUKAIOB, OKa3bIBAIOT Pa3PYLIUTEIHHOE BO3JCHCTBUE HaA
CEPJIEYHO-COCYAUCTYIO CHUCTEMY: KOMIIOHEHTbI KPOBU CTAHOBSITCS «JIMIKHUMU», CTEHKH COCY/OB
MIPOTHUTHIBAOTCS JTUMUAAMH M XOJIECTEPUHOM, B PE3yJIbTaTe BOSHUKAIOT TPOMOO3, aTePOCKIEPO3 U
apyrue 3a00JieBaHUsL.

CBo0OoaHBIE paguKajdbl W caxapHblii Auader.  DKCIEPUMEHTAIBHO JIOKa3aHO, YTO



CBOOOHBIE paJUKaJIbl MOTYT SIBIATHCSA KAaK IEPBUUHBIMU (PaKTOPaMHU, IPOBOLUPYIOIIUMHU PAa3BUTHE
caxapHoro nauabera, TaKk W BTOPUYHBIMHU (PAKTOpPaMH, yCyTyOJSIOIIMMHU TeueHHe auabera u
BBI3BIBAIOLIMHU €0 OCJIOKHEHHUS.

Tak, a1 MoaenupoBaHMs KapTUHbI auabera |-ro Tuma y JKMBOTHBIX HCIOJIB3YIOT
XMMUYECKUH Ipenapar ajulokcad. [Ipum ero BHYTPMBEHHOM BBEIEHUHM HAOIIOJAETCs MacCOBOE
BO3HUKHOBEHHE CBOOOIHBIX pamukanoB. Yepez 48—72 yacoB y KHBOTHBIX HaOItogaeTcs rudelnb
0eTa-KJIETOK M HapyLIeHUs YIIeBOJHOro oOMeHa, CpaBHUMBIE ¢ KapTHHOM caxapHoro nuabera 1-ro
Tumna y jozaei [12].

B npyroii skcniepuMeHTanIbHOW MOJIeNH, YTOOBI BOCCO3/1aTh Y AKHBOTHBIX KapTHHY Auadera 2-
ro THIA, Y HUX U3 MUTOXOHAPUH MOKEITYA0YHON JKene3bl yaasian 0enok (ppatakcuH. OparakcuH
HelfTpannzyer cBOOOJHBIE pajuKaiabl B MUTOXOHApUsAX. Ilpu ero ynaneHuM B MOAXKEITyIOYHOU
JKeJie3e MOJIONBITHBIX JKMBOTHBIX HaOJroganach maccoBas ruOenb OeTa-KJIeTOK M pa3BHUBAlach
KapTUHA quadeta 2-ro tuma [13].

AHTHOKCHIAHTDI

s 60pb0OBI cO CBOOOJHBIMU paJuKalaMU Halll OPraHU3M MCIOJb3YeT aHTUOKCHIAHTHI —
BEIIECTBA, CHOCOOHBIC JIOBUTH M HEHTPaAM30BBIBATH CBOOOJHBIC pafMKallbl. AHTHOKCHIAHTHI C
yCIIEXOM NMPUMEHSIOTCS IPU JICYEHUH LIEJI0T0 psaja 3a00JeBaHUM.

Buramunbl

CambiMu  u3BecTHbIMU siBISIIOTCa BuTamuHbl C, E, B, A. OHu mnpexacraBisioT coOoit
AQHTHOKCH/IaHTBHI, BBOJMMEBIC N3BHE, TAK HAa3bIBAEMEbIC HeepmenmHubie.

AHTHOKCUAAHTHl HE(EPMEHTHOIO IMPOMCXOKACHUS PA3JENAIOTCA HA JHCUPOpACMBOpUMble U
g6o0opacmeopumbsie.  BopopacTBOpuMble AaHTHOKCHJIAHTBI 3allMIIAIOT TKaHU, >KUJKOCTHBIE IO
CBOEH ITPUPOJE, a )KUPOPACTBOPUMBIE — TKAHU, OCHOBAHHBIE HA JIMIHIAX.

AckopOunHoBas kucinorta uiai ButTaMuH C siBisieTcsi HanboJsiee U3BECTHBIM BOJIOPACTBOPUMBIM
aHTHMOKCHJIAaHTOM. B HacTosmee Bpems Bce HCCIENOBATENIM €IUHOMYIIHBI B TOM, YTO HU3Kas
KOHIIeHTpanus ButamMuHa C B TKaHAX — 3TO (DAKTOp pUCKa CEPAEUYHO-COCYIUCTHIX 3a00JICBaHUM.
AckopOMHOBasi KHMCJIOTa YMEHBIIAET KOHLEHTPALHUIO «IUIOXHUX» XOJECTEPUHOB U YBEIWYMBAET
KOHUEHTPALMI0 «XOPOIIUX», CHUMAET apTepualbHble CHa3Mbl W ApPUTMHUH, NPEJOTBpAIIAET
o0pa3zoBaHHe TPOMOOB.

AckopOrHOBas KHMCIIOTa HWIpaeT BEAYLIYI0 poJib B MeTa0OJIM3ME JKejle3a B OpraHu3Me,
BoccraHaBnuBasd Fe3+ B Fe2+. OpraHusMm 4yenoBeka yCBaMBaeT TOJIBKO JABYXBAJIEHTHOE XKEJIE30
(Fe2+), a TpexBajeHTHOE Xejle30 HE TOJbKO HE YCBAaUBAE€TCs, HO U TNPUHOCUT MHOTO Bpena,
IIPOBOLIMPYSl PEAaKIMHM NEPEKUCHOIO OKHUCIeHus aunuaos. Buramun C ycwinmBaer nelcTBHE
BuTamMuHa E, KOTOpBIM OXOTWUTCSA 3a CBOOOJAHBIMU paJMKalaM{ B KIJIETOYHBIX MEMOpaHax, B TO
BpeMs Kak caM BUTaMuH C aTakyeT ux B OMOJIOTHYECKUX KUAKOCTSX.

3a | cexynay ButamuH C nukBuaupyer 1010 monekyn aktuBHOro rujpokcuna uinu 107
MOJIEKYJI CyNIEpOKCUHOTO aHUOH-PaUKaNa KUCIopoaa. AHTHOKCHIAHTOM acCKOpOMHOBAsi KMCIIOTa
SBJIAETCS TTOTOMY, YTO OHAa aKTUBHBIM BOCCTAaHOBUTEJNb, 00JIAJAOIIMI CIIOCOOHOCTBIO <JIOBUTH
cBOOOJHBIE paaukanbl. Buramun C HeWTpanmu3yeT Takke OKHCIUTENH, MOCTyHamolue ¢
3arpsi3HeHHbIM  Bo3ayxoM (NO, cBoOOAHbBIE paauKallbl CUTAPETHOrO JbIMA), PEayLHUpYET
KAaHILIEPOTEHBI.

Buyrpennumu Bparamu BuTamuHa C, yBEIMUMBAIOIIUMHU €r0 pacxoj, SIBISIFOTCS CTpecc,
KypeHHue, HEKOTOpbIe MpenapaThl-KOHTPALeNITUBBI, aHAIbIeTUKU. Hair oprannsm He BeIpaOaThIBaeT
ButaMuH C U He HaKalIMBaeT ero U Mo3TOMY BCELIEJIO 3aBUCHUT OT €ro MOCTYIUICHUSI U3BHE.

®1aBoOHONABI (KATEXHUHBI, KBEPTUIIUH)

@nasonoudvl B TOCIENHEE BpeMs BCE dYalle YINOMHUHAIOTCA B CBS3U C «(PpaHIy3CKUM
napagokcom». Tak Ha3bIBAIOT aHOMAJIBHO HU3KUI YPOBEHb CEpJCUHO-COCYAUCTHIX 3a00JIeBaHUI BO
@paHuuyu 10 CPaBHEHHUIO C ee cocesiMu — ['epmanueit 1 AHIIIHEH.

XoTs OONBUIMHCTBO (PAHIy30B NPUACPKUBAIOTCS JOBOJIBHO CBOEOOPAa3HOW «IHETHI»,
ITIOYETHBIE MECTA B KOTOPOM 3aHMMAIOT XOPOIIUH KUPHBIM KyCOK MsICa, T'YCHHBIN MAIITET U APYTHE



MPOJOYKTHl C BBICOKMM COJIEp)KaHHEM XOJecTepuHa, XOTs (paHIy3bl €IsST B JABa pa3a OoJjblie
CIIMBOYHOTO Maclia W B TPU pa3a OoJbIIe CBHHOTO Cajia, 4YeM aMepuKaHIbl, Bo DpaHIuu
YAUBUTEILHO HU3KUH YPOBEHb CEPICYHOCOCYIUCTHIX 3a00IEBaHUIA.

[Tpuunny 3TOrO (peHOMEHA yueHble Haunuid B BuHe. [Ipuyem B kpacHoM. Kak BBISICHMIIOCH,
KpacHO€ BUHO COAEPKHUT B OOJBIIOM KOJHMYECTBE (PIIaBOHOU[IBI, KOTOPbIE 3HAYUTEIHLHO CHHIKAIOT
BEPOSTHOCTh OOpa3oBaHHsl TPOMOOB, YBEIMYMBAIOT COJIEPKAHHE B KPOBU  «XOPOILIETO)»
XOJIECTEpUHA — JIMIIONPOTEUHOB BBICOKOM IUIOTHOCTH, CHWXXAKOT COJAEpPXKAaHUE B KPOBHU
TPUIIIULIEPUIOB, A TAKKE CIIOXOI0» XOJECTEPUHA — JIUIONPOTENHOB HU3KOM IJIOTHOCTH.

buodnaBoHOMAHBI KOMILJIEKC YKpEIUISIeT KanWuIIphl UM CTEHKH COCYAOB U YJydIlaeT
KpPOBOOOpAIIIEHNE, CIIOCOOCTBYET 3aKMBJICHHUIO paH M IMPENOTBpaIlacT 00pa3oBaHHE CHUHSIKOB. B
OenbIX BUHAX W KPEMKUX aJKOTOJIbHBIX HamuTKax (raBoHOMI0B moutu HeT. OHU cojepkaTcs B
OCHOBHOM B KOXMIIE€, MSIKOTH M KOCTOYKaxX KpacHOro BuHorpana. I[Ipmuem mmenHo Bo ®paHuuu
HMMEIOTCS CHelMalbHble «(JIaBOHOUIHBIE» PANOHBI, I/ie MPOU3BOIST BHUHO, B KOTOPOM OCOOEHHO
MHOTHUX JTHX BparoB CBOOOJHBIX panukanoB. DIaBOHOUIBI  SBISIOTCS  AKTUBHBIMH
AHTHOKCHJIaHTaMH, KOTOpbIe HEUTPaTU3YIOT CBOOOIHbBIE PAJHKabl, OTAABasi UM CBOU 3JIEKTPOHBI.

Kamexunvr  — opraHuyeckue BelIeCTBA W3 TPYNIbl (JIa-BOHOMIOB. AHTHOKCHIAHTHBIC
CBOMCTBA MHOTMX pACTHUTEIbHBIX MPOAYKTOB B 3HAYUTENBHONH Mepe OOYyCIOBIIEHBI HMEHHO
coZiepKaHneM KaTexwHOB. [lone3Hple 3amMTHBIE CBOMCTBa KaTEXMHOB MOTYT OBITH NOKa3aHbI Ha
npuMepe 4ad. Yail cogepxut yetsipe ocHOBHBIX KoMroHeHTa karexuHa: EC, ECg, EGC u EGCg.
Onuramiokatexu (EGC) — camplil CUIIbHBIH aHTHOKCHJAHT U3 YETHIPEX OCHOBHBIX YaWHBIX
karexuHoB. Hanpumep, on B 25-100 pa3 cunbhee, yem Butamunbl C u E.

Ksepmeyun  Tarxoke OTHOCHUTCS K Tpymme (raBoHOMIOB W BUTamMuHaMm Tpymmsl P. Ero
OPUMEHSIIOT JUIsi TpO(UIAKTUKM M JICYEHUS HApyIIEHWH MO3rOBOrO0  KpPOBOOOpAIIEHHUS,
3a00JIeBaHUN CEepAlla U COCYOB. DTOT MEPBOKIACCHBIM OYUCTUTENb COCYOB YIy4IIAaeT KPOBOTOK,
HAJEKHO 3alHUIIAeT MUKPOCOCYIbl U MEMOPAHBI KIETOK OT CBOOOHBIX PaIMKAIIOB, pa3pyIAIOLIIX
OpraHu3M, TOPMO3MT IPOLIECC CTAapEHHs KIETOK POroBHIbI Inaza. KBeprenuH, Kak I[Oiararor,
MPEMSTCTBYET Pa3BUTHIO aT€POCKIIEPO3a U 0071a1aeT aHTUKAHIIEPOT€HHBIMU CBOMCTBAMU.

depMeHTHbIE AHTHOKCHIAHTHI

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

Tak, depment COJl (cymepokcuamucMmyTaza) YCKOPSIET PpEeaKIMio TMpEeBpaIeHUs OYeHb
TOKCHUYHOTO CYINEpOKCHUAHOro panukana O2 B MeHee TOKCHYHYIO mepekuch Bopopona (H202) u
kucnopon (O2). A npyroil aHTHOKCHIAHTHBINA (PEPMEHT YeIOBEYECKOr0 OpraHM3Ma — KaTajlaza —
MHAKTHBHPYET MEPEKHCh BOJOPOJ]A, OKa3bIBAIOLIYIO IMOBpEXAarollee ACHCTBHE Ha KIETKY, 10
MOJIEKYJ BOJIbI U KUCIIOPO/JIa.

XuBas Boga — MHOropyHKUMOHaNbHbIN AaHTUOKCUAAHT

XKupas Bona siBisieTcss MHOTO(QYHKIIMOHAIBHBIM aHTUOKCHAAHTOM. OHa crocoOHa, ¢ OJHOMN
CTOPOHBI, JCUCTBOBAaTh KaK AHTUOKCHUIAHT, a C JIPYrod — MHOIOKpPaTHO YCWJIMBATh JEHUCTBHE
(epMEeHTHBIX U HEPEPMEHTHBIX aHTHOKCUAHTOB: BUTaMrHa C 1 (1aBOHOUIOB.

Kak yke ynoMuHasnocs, B IOCJIEIHAE IOJbl CBOMCTBA )KMBOW BOJBI MHTEHCUBHO UCCIIETYIOTCS
SAMOHCKUMH W aMEpPUKAHCKMMH YYEHBIMM Ha KJIETOYHOM M DKCIIEPUMEHTAJbHOM YpPOBHSX. B
AMepuke U SINOHUM KUBYHO BOJY (KaTOJMT) HA3bIBAIOT PENYLMPOBAHHOW BOJOM, TaK KaK OHa
MMEeT TIOHWKEHHBI OTPULATENBHBIA pEeNOKC-MOTeHIHan. [locnenHMMHM  MCCIeTOBaHUSIMHU
AMOHCKMX M aMEPHKAaHCKMX YYEeHBIX Oblla J0Ka3aHa BBICOKAs AHTHOKCHAAHTHAs aKTHBHOCTb
peayUPOBAHHON BOJBI.

B crarbe «MexaHu3M aHTHOKCHUAAHTHOTO 3(deKra peaylupoBaHHON BOJbI, MOIYy4YEHHOU
ANEKTPOJIU30M, NMPOTUB pajiuKaia cynepokcuna» (kypHan «buodpusnyeckas xumus» 3a 2004 rox),
MoKa3aHa aHTHOKCHJAHTHAs aKTMBHOCTb >KMBOW BOABI M ee crocoOHocTh 3ammmarsk IHK or
MTOBPEXKICHUM.



B sToMm ke uccnenoBaHMM JOKa3aHO, YTO JKUBAs BOJA JIOBHUT W HEHUTPAIM3YeT COCIUHECHHS
MEPEKUCH BOJIOPO/Ia, OKa3biBas MPU ITOM TaKOE K€ JCHCTBHE, KaKk M (epMEHT KaTajiaza, U 4TO
MOBpEKIaloNIee JEeUCTBUE coelMHeHUI nepekucu Boaopoaa Ha [JHK cymniecTBeHHO ymeHbIaeTcs
npu npubaBlIEeHUH K PacTBOPY pelylIMpOBaHHON BOJIbI [14].

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

HccnenoBanust m3BecTHOTO snoHcKkoro ydeHoro Illupaxarta ¢ coaBTropamm u3 HMHcTuTyTa
WCCIICIOBAaHUM KJIETOYHBIX TEXHOJOTMi Obun omyOnmkoBanel B 1997 romy B crarhe
«INEeKTpOopeyIIUPOBaHHAsl BOJA KakK JIOBYIIKA [JIi CBOOOJHBIX pagdKaJIOB M 3aliuTa OT
OKCHJIaTUBHBIX MOBpEXAeHUMN» [15].

OTH HCCIEOBAaHUS JTOKA3bIBAIOT, YTO PEAYIHMpPOBAaHHAs Boja (KUBas BOJIa) HA KICTOYHOM
YpOBHE:

* IPOSIBNIIET  AHTHOKCHUJAHTHBIE CBOWCTBA, CpPaBHUMBIE CO  CBOWMCTBaMHU
aCKOPOMHOBOM KUCIIOTHI U IPYTHX U3BECTHBIX aHTUOKCHUAAHTOB;

* yCWUIMBAaeT JeWCTBHE AacKOpOWHOBOW KuchoThl, 3ammmatomieit JHK ot
Pa3pyLIUTEIbHOTO BIMSHNSA CBOOOAHBIX PaluKalIOB.

B sTux ucciaenoBaHuAX acKOpOMHOBYIO KHUCIIOTY pPa3BOAWIM B PacTBOpax, COAEpXKalUX
pa3IMYHbIE MUKPO— M MaKpOAJIEMEHTHI (HaTpUil, KaJuil, MarHui, KajibliMii), a TAKXKE B )KUBOM BOJE,
COJIEpIKallleH 3T K€ MUHEPAJIBI B TAKOH JK€ KOHLEHTPALUU.

[Ipu >TOM OBUIO [TOKa3aHO, YTO B XMBOW BOJE C MHHEpaJlaMH HATpHUs, Kallus, MarHus,
KaJIbIMsl aHTHUOKCH/IAHTHAsl aKTUBHOCTh aCKOPOMHOBOW KHCIJIOTHI MOBBILIAETCS B CpeAaHeM a0 1,5
pa3 10 CPABHEHUIO C TEMH K€ CAMBIMHU PaCTBOPaMU MUHEPAJIOB B IIPOCTOM BOJIE.

Metoauka  ynorpeljeHHsi  KATOJIUTa  JJsi  YCHJIeHUSI  JeHCTBUSA
AHTHOKCHIAHTOB. Ecim Bam mpommcand OpUHAMAaTh AHTHOKCHIAHTBI U
BOJOPACTBOPUMBIE BUTAMHUHBI, PA3BOJUTE WX B KUBOW BOJAE WM 3alMBalTe XUBOU
Bozoii. TeM caMbIM BbI, 0€3 yBeTHUEHHS J03bI MIPENapaToB, MOBBICUTE MOYTH BIBOE MX
3¢ dexTHBHOCTh. [l TPHUTOTOBICHUST pacTBOpa JKMBOM BOJABI 3ajeliTe B ammapar
BOJIOTIPOBOJIHYIO BOJY M, HUYErO HE 100aBIIss, BKIIOYUTE B AIIEKTPUUECKYIO ceTb Ha 10
MUHYT. YTIOTpeOmsiiTe BoAy U3 OOJBIION €eMKOCTH — KATOJIHT.

MnaBa 5. Ero Benn4yecTBO OKUCNIUTENIbHO-BOCCTAHOBUTESIbHbIN
noTeHuuan

Pepokc-noteHuuan onpegensieT CBOMCTBa KaTonura

Ha 3amane Bechma pacmpocTpaHEHO MHEHHME, YTO MHOTHE aHTHOKCHUIAHTHI HEHUTPAIU3YIOT
CBOOOJHBIE paJMKaIbl IYTEM OTJAYM UM OJJEKTpoHAa. B pesynpTare peakuuum OHHM CaMH
MIpEeBpaLIAlOTCs B CBOOOJHBIN paanKai, HO Oosee ciaaldblil M He ClIOCOOHBIN HAHOCUTH Bpell, a 3aTeM
MyTEM CIIOKHBIX OMOXMMUYECKUX MPEBPAIIEHUI BBIBOJISATCS U3 OpraHU3Ma.

Bnomnne BO3MOXHO OOBSICHHUTH TaKHUM o6pa30M U MEXaHHU3M aHTHOKCHIAaHTHOI'O )IeﬁCTBHH
KMBOM BOJIbI, YUMTBIBAs €€ OTPULATENBHBIA penoKc-moTeHuuan (puc. §), yKasbIBarOIIMi Ha
npeo0sialaHie BOCCTAHOBHTENCH M, B YAaCTHOCTH, AKTHBHOTO OTPHUIATENFHOTO BOAOPOAA H
3JIEKTPOHOB.



Puc. 8. Penokc-norenuunan »xuBoil BoJbl (CTyIneHb aktuBauuu 2) — ot -70 no -200 MB

JUia n3MepeHus peJoKC-NOTEHIMalIa UCIIOIb3YIOT almapaT MOHOMEpP, €ANHNLIA U3MEPEHUS —
MWIIMBOJBT. [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
BOCCTAHOBUTEJICH WIIM OKHCIHTENEW J000ro pactBopa (TO €CTh CIIOCOOHOCTH 3TOTO pacTBOpa
OTJaBaTh WJIM IPUHUMATH JJIEKTPOHBI).

BoccranoBuTenM M OKHCIHMTENH BCETAA MPUCYTCTBYIOT B JIFOOOM BOJHOM pacTBope (Kpome
JTUCTUILTUPOBAHHOM BOJBI).

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

BoasHpiMu cyniecTBaMu Mbl SIBJSIEMCS] B IIOJHOM CMBICIIE 3TOTo cioBa. Hame teno cocrout
u3 BoAbl Ha 65 %, Mo3r — Ha 85 %, cTekoBUAHOE Teno riaaza — Ha 99 %. B kpoBu conepkutcs
83 % BomBI, B )KUPOBOI TKaHU — 29 %, B ckenete — 22 % u naxe B 3yoHoi smanu — 0,2 %.

Tak kak BO BCeX BOAHBIX PAaCTBOpPAxX MPUCYTCTBYIOT OKUCIMTEIN M BOCCTAHOBUTENN, TO MBI
SABJIIEMCS (XOTSI 9TO OYEHb TPYJHO TPEACTABUTH) CBOCOOPA3HBIM HAOOPOM OKHCIUTEICH |
BOCCTAHOBHUTEJIEH, TOCTOSTHHO HAXOAIINXCS BO B3aUMOAECHCTBUM (PEAaKLIUU) JPYT C IPYTOM.

Takum 00pa3om, peoKC-ITOTEHIIMAI UTPaeT OTPOMHYIO pOJjib B Hallel >kxu3Hu. Posib, KoTopyro
COBpPEMEHHasi MEAMIIMHA €Ile He COBCEM IIOHsIA, HO 3aTO BCE OOJbIIEe MOHUMAIOT OHOJOTH M
Ono 3Ky,

TexHu4yecknue BO3MOKHOCTH U3MEPEHUS PENOKC-TIOTEHIIMANIA B )KUBBIX OpraHU3Max IOoKa 4To
OTpaHUYE€Hbl MO MHOTMM JIOBOJBHO OOBEKTUBHBIM MNpUYMHAM. Tak, NMpu H3MEPEHUU PEIOKC-
MOTEHIMajla KPOBM WJIM KIJIETKH HEBO3MOXKHO H30€XaThb KOHTAKTa C KHMCJIOPOAOM BO3JyXa MU
anekTpoaamu. K ToMmy ke wu3MepeHus NPUXOAMTCS BECTH IYyTeM BHEIPEHHS JJIEKTPOJIOB U
HapyIIeHUs] [EJIOCTHOCTU TKaHEH, YTO caMo Mo cebe MCKakaeT 3HAaYeHHE pelOoKC-NMOTEHIIHama.
[Toxxanyii, Hambonee mnonHas WHGOpPMalUMsi IO H3MEPEHUI0 U PACUYETHBIM JIaHHBIM 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-nmoreHnuan Juisi KOHKPETHBIX OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX Map MOXKHO
paccuntath 1o ¢opmyine Hepucra ¢ yuerom pH-mokaszarens. DTH BBIYMCICHUS JAaldH Ui
apTepuaIbHOM KpoBH ¢ TokaszareneM pH = 7,4 TeopeTndeckoe 3HaueHue peaokc-norernuana 0,2 B,



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

W3mepenuss BOAOPOIAHBIM AJIEKTPOAOM oOueHb HeynoOHbl. [loaTomMy BO Bcem Mupe
MOJIB3YIOTCA XJIOPCEPEOPSIHBIMU 3JEKTPOJIAMH, C MOMOIIBIO KOTOPBIX U CJeNaHbl BCE M3MEPEHUs,
pe3yNbTaThl KOTOPBIX MPUBEACHBI B 3TOW kHHUre. [ mepexolna B 3Ty CHUCTEMY M3 3HAYCHHI
BoAiopoJHOU cuctembl oTHUMaT 200-207 MB B 3aBucumoctu ot temnepatypsl [17]. IlepeBoas
39T JaHHbIE TEOPETUYECKH pPACCUUTAHHBIX 3HAYCHHH pPENOKC-NOTEHIMana B IPUBBIYHBIC
MUJIIHBOJIBTHI U CUCTEMY XJIOPCEPEOPSHOTO 3IEKTPO/IA, ITOIYyIaeM:

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

Pacuernnie JAHHBIC PEAOKC-IIOTCHIAJIA KpoBH MMOATBCPIKAAIOTCA HU3MCPCHUAMU,
MIPOBEICHHBIMU Ipynmoi yueHsIx B ['epmanuu (Cramiep, XobdhMman u apyrue).

Pepnokc-noteHumnan npoaykros

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

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

W nostomy u3BectHyI0 (ppazy «Twl ecTh TO, UTO THI €IIb» C MO3ULUN COBPEMEHHOI HayKu
BITOJTHE TTPABOMEPHO 3aMEHHUTH JAPYTUM BBICKA3bIBAaHUEM: « TBI €CTh TO, YUTO THI MTHCIIIBY.

51 mpoBena 6oree COTHU M3MEpPEHUI PEelOKC-NMOTEHI[MANa HAMUTKOB — TaK CKa3aTh, KUJKUX
MPOAYKTOB NUTAaHUA. V3MepeHHs: MPOBOIMINCH C IOMOIIBIO XJIOPCEPEOPSHOrO 3JEKTpona Ha
nonomepe pupmel « GREISING» (puc. 9-12).

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



Puc. 10. Penokc-rmoreHnmain 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 3eJISHOTO 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 HAMMTKHU, KOTOpbIE MBI YNOTpeOssieM, MMEIOT pa3JIndHbIHA
pEeNOKC-NIOTEHIIMAJ, AL NPEICTaBICHUE O TOM, OKHCIHUTEIM WM BOCCTAHOBUTENIHW B HEM
npeodaasaT. OTH U3MEPEHUs MOATBEPXKIAOT YK€ UMEIOIIMECs 3HaHUA: TaK, HallpuMep, IIUPOKO
M3BECTHBl AHTHMOKCHJIAHTHBIE CBOMCTBA 3€JEHOro 4as (OH HMMEET JOBOJIbBHO HU3KHHI peroKc-
MOTEHIMAJ), KPACHOE BUHO TaKXKe 00JalaeT aHTMOKCUJAHTHBIMM CBOMCTBAMHM U B HEOOJIBLIMX
(BHMMaHMe!) KOJIMYECTBaX CHM)KAET PUCK BO3HUKHOBEHMS CEP/IEYHO-COCYIUCTBIX 3a00JIeBaHMM.
Tomarbl 007a1a10T AHTHOKCUIAHTHBIMU U TNPOTUBOONYXOJIEBBIMH CBOMCTBAMH (HAMMEHBIIMH
PEeNOKC-IOTEHIINAJ CPEAM BCEX U3MEPEHHBIX KUAKOCTEN ).

Penokc-noTeHnuansl OpOAYyKTOB OTJIMYAIOTCA B 3aBUCHUMOCTH OT TOrO, TJi€ OHU ObUIH
npousBezneHbl. [Ipodeccop XodpdmanH, omuH W3 M3BECTHBIX aBTOpHTETOB ['epmanmm B oOiactu
U3MEpPEHUS PEAOKC-IIOTEHIINAIOB IPOAYKTOB IIUTAHUS, HA OCHOBAHUU THICSYHA U3MEPEHUM IIPUILEI
K BBIBOJY, YTO SKOJIOTUYECKH YUCTHIE COKH, KOTOpHIe B [ 'epMaHNN HA3bIBAIOT «OHMO», UMEIOT Ooee
HU3KUH PpEJOKC-TIOTEHLMAN, YeM OObIYHbIE COKH, IOJIy4YEeHHbIE B pe3yJbTaTeé MacCOBOIO
npou3BojcTBa [18].

A BOT KOKa-Ko0J1a IIMPOKO U3BECTHA CBOMMH OKHCIIUTEIbHBIMU U OKCUIAAHTHBIMHU CBOWCTBAMU
(OHa MMeeT OYeHb BBICOKMI pPENOKC-MOTEHIHall, OH TOJIbKO HEMHOrO0 HMXK€ MNOTEeHLuana 5-
MIPOLIEHTHOM YKCYCHOM KUCIIOTHI!).

O KoKa-KoJie XOTeNI0Ch ObI CKa3aTh 0c000.

«Opa» Koka-koJe. Koka-kona — camplii NONYJApHBIA M JOCTYNHBIA HAIUTOK,
IpojarolMiics Ha KaxaoMm mepekpectke. OHa OTHOCUTCS K TpyIIe JMMOHAI0B-Ta3UPOBOK H
COCTOUT M3 caxapa, BOJIbl, KpacUTeNel, BKyCOBBIX 00aBOK, apoMaTU3aTOpOB U KOHCEPBAHTOB.

OTa «IUTaTeNbHas) CMECh HACBIIAETCS IOJ JABICHHEM YIVIEKHUCIIBIM ra3oM (TEM CaMbIM,
KOTOPBIM MBI BBIIBIXa€M), UTO OTHIOJb HE IIPUJAET HANUTKY MOJIE3HBIE KAYECTBA, HO CO3/1a€T Maccy
HEYJOOCTB: Yepe3 HEKOTOpOe BpeMs M3-3a MOBBIIICHHUS TEMIEPaTypbl B XKeNyJIKe ra3 HauuHaeT
paciIupsaThCS U BbLAENAETCS B NUIIEBoAe. [[09TOMy razupoBaHHbIE HAIIUTKHU TaK 4acTO BBI3BIBAIOT
U3KOTY U OTPBIKKY.

YTonuTh KaXAy TaKUM HAIUTKOM HEBO3MOXHO — COJEpPKAHUE caxapa B HEM BBICOKOE, U
[I0CJI€ MEPBOT0 OLIYIIEHUS YTOJIEHHUS XKaAXKAbI Uepe3 HEKOTOPOE BPEMsI OISITh XOUETCS ITUTh.



[Toutu Bce TMMOHABI coepkaT KoperH — U B HeMasbIx j03ax. Kak u3BectHo, KohenH — 3To
cnalblii HApPKOTHK, BBI3BIBAIOIIMN MPHUBBIKAHWE, YTO JellaeT TNOTpeOIeHre JIMMOHAIOB
MOTPEOHOCTHIO, OCOOEHHO Yy JeTed. A KOKa-Kojla COAEPXKHUT ellle U IKCTPAKT PAaCTECHUS KOKa —
TPAAUIIMOHHOTO HAPKOTUYECKOT'O CPEACTBA aMEPUKAHCKUX HHJICHUIICB.

[TonmpoOyiiTe camu AOMa MPOBECTH IKCIIEPUMEHT: BO3BMHUTE KyCOUEK MsICa, 3aJIEHTEe ero KOKa-
KOJIOW M CIEeINTE, 32 KAKO€ KOJMYECTBO BPEMEHU OHA €r0 MOJHOCTBIO PACTBOPUT — «ChECT». A
Ternephb NpeACTaBbTEe HA MUHYTY, YTO KOKa-KOJa JEJaeT C SMajiblo 3yOOB MM CIU3UCTON KEITyaKa.

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

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

XJiopupoBaHHe BOAbI. XJIOpUPOBaHHE, PUMEHIEMOE JIJIs E3UH(PEKIIH BOJIBI, — KOHEYHO,
orpomMHoe Onaro. brmaromaps emy uenoBedecTBO HM30aBMIJIOCH OT SMUAEMHUH XOJIEPBI M JIPYTHX
MHQPEKIMOHHBIX 3a00JI€BaHNH, YHOCHBIINX MHJUIMOHBI XH3HEeW. Ho ceifuac Mbl mimatum 3a 3TO
JIOBOJIBHO BBICOKYIO LIEHY.

[Ipn ananmuze XJIOPUPOBAHHOW BOJOIPOBOAHOM BOJBI CPEOU IPOYET0 OOHAPYKUBAIOTCS
COEMHEHMS XJI0pa, OT OJHUX Ha3BaHMUN KOTOPBIX YK€ MOXHO BIIAacTh B yHbIHUE. Hampumep:

* XJI0pO(hOpM — aHECTE3UPYIOIINN areHT;

° ‘ICTLIpCXXJ'IOpI’ICTBIﬁ Yriaepoa — NATHOBBIBOAUTEIIb,
* TPUXJIOPITUIICH — TOKCHYECKOE COSTUHEHHE;

* IUXJIOP3TaH — KJEH JJIsl OpraHuYeCcKoro CTeKJa.

YcnokouteabHas uH@OpMauMsi: B TeX KOHIIGHTpAIMAX, B KOTOPHIX OSTH BEIIECTBA
coJiepKaTcsi B TMThEBOU BOJIE, OHU HE MOT'YT BbI3BaTh OTPABIICHUS.

TpeBoxHas nHdpopManms: COTJIaCHO MOCIEIHUM TOKCUKOJIOTMUECKUM UCCIIEJOBAHUSIM, STH
U P JAPYTHX XJIOPHPOU3BOJHBIX COSAMHEHHMN OO0NaJar0T 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 COSAMHEHHs] 00pa3yloT ¢ OpraHuYeCKUMU
COECTUHEHUSIMH, COJEPKALIUMUCS B BOJE, TAaK Ha3bIBa€Mble TPHUXJIOPMETAHbBI, OTHOCAILIUECS K
COCIMHEHMSAM KaHIIEPOTEeHHOW OMAacHOCTH, TO €CTh BBI3BIBAIOIIUE 00pa30BaHME 3J0KAUECTBEHHBIX
omyxoziei. CornacHo naHHbIM HarmonansHoro onkosnornyeckoro nacrutyta CIIA, Ha cyer xiopa,



coJiep>KaIlerocsi B MUTheBOM BOJIE, MOKHO OTHECTH OKOJIO 2 % ciiy4yaeB 3a00JieBaHUIN PaKoOM MOYEK
u nedyeHu. Kpome TOro, xjopupoBaHHE TMOBBIIIAET PEAOKC-TMIOTEHIIMANI BOJIbl, TO €CTh €€
OKUCJISIOIIYIO CIOCOOHOCTD.

HerpynHo 3ameTuTh, 4TO PENOKC-MOTEHIHUANBI OOJIBIIMHCTBA KUAKUX MPOIYKTOB JIEKaT B
o0jacTd, HaMHOTO IMpEBBIIIAIOMIEH (U3NOJIOTUYECKUE 3HAYEHHUS OpraHu3Ma, U SBISAIOTCA 110
OTHOIIEHUIO K HEMY OKHCIUTEJSIMH, KOTOpBIE, IOMajas B OpPraHu3M, OKucistoT ero. Korma
KHUJKOCTH, MMEIOIINEe HAMHOIO OOJBIIMHA PelOKC-MOTEHLMAN, YeM KpPOBb M BHYTPEHHSS cpena
YeJIOBEKa, TPOHUKAIOT B TKAHU YEJIOBEYECKOTO OPraHu3Ma, OHM OTHUMAIOT 3JIEKTPOHBI OT KJIETOK U
TKaHei, koropeie Ha 70-80 % cocTtoaT u3 Boabl. B pe3ynbraTe 3TOro GMOJOTHYECKHE CTPYKTYpPHI
opranu3Ma (KJIETOYHBIE MEMOpAaHBI, OPraHOWUJBI KIIETOK, HYKJIEHMHOBBIC KHCJIOTHI WU JIPYTHE)
MOJIBEPraloTCsl OKHCIUTENIbHOMY paspyuieHuto. [Iporneccsl okucieHus OMOTOTHYECKUX OOBEKTOB
BEIyT K CBOOOJHOMY PaJMKAIBHOMY OKHCIICHHUIO W JIGKAT B OCHOBE BO3HMKHOBCHHS U Pa3BUTHS
MHOTHUX OO0JIe3HEH.

MeToauka exxegHeBHOIo ynotpebneHns xXneBon Boabl

PexoMeHniyeMblil peloKC-OTEHIIMAN )KMUBOW BOJIBI AJISl €KEAHEBHOTO YIOTpeOueHus — ot -50
no -70 MB, MakcHManbHO TPUOIVIKEHHBIA K (PU3UOJIOTUICCKUM 3HAYCHHSIM PEOKC-TIOTEHITAIA
KpOBH M TKaHed opranumsma. Takyro BOAy MOJIy4aroT mpu paboTe ammapara B T€UEHHE 7 MUHYT M3
BOJIOTIPOBOHOM BOJIbI UM TIPU YCTAHOBKE AJIEKTpOJIM3epa (€ciii OH aBTOMATHYECKUI) Ha MEPBYIO
CTyNneHb akTuBaluu. Takas Boaa He coaepkut xyop. [Iute ee pekomenayercs:

* OONILHBIM ~ XPOHUUECKUMU — 3a0071e8aHUAMU, MPOTEKAIONIMMH  Ha  (oOHe
OKCHJIaTUBHBIX HapyuieHuid — no 250-300 mi1 B 1eHb;
* npakmuyecku 300posbiM a00am  — 1o 150 M B JCHB I KOPPEKLIUU

mucOananca OKHCITUTENEH, MOCTYMAONINX C HAlMTKaMH, Jielias TIepephlB Ha 2 HeNeH
yepes Kax bl MECSL] UThS.

BHUMAHMUE! Bce HHCTPYKUMH @0 NPHMEHEHHUI0 AKTHBHPOBAHHBIX PacTBOPOB
paccyuTaHbl HAa anmaparbl, ONMCAHHbIe B KOHLE KHHUIM, U He NOAXOAAT JIS JAPYrux
annaparos!

MnaBa 6. Noka3aTtenb ph 1 KUCNOTHO-WENO4YHOe paBHOBECHE
KMcnon-lo-u.l.enquoe paBHOBeCHUe — HGOﬁXOAMMoe ycnoBue 300poBbA

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

Karonur nnum xuBas Bona umeer menoynoi pH B nmpenenax 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 IIPOLCCCE oOMeHa BCIICCTB B OpPraHuU3ME
o0pa3yeTcss OrpOMHOE KOJIMYECTBO KUCIOT M Iiesnouell. UToObl >KMBOI OpraHu3M CylIecTBOBAJ,
AOJIKHBI BRITTIOJTHATECA TPHU YCJIIOBHA.

1. OmpeneneHHoe KOTMIECTBO KUCIOT U IIEeT0YeH JOIHKHO BHIBOIUTHCS.

2. OmpeneneHHoe KOJIMYECTBO KHUCIOT W IMENIOYeH JOJKHO HCIIOJIB30BATHCS Ha
HYK/Ibl OpTaHU3Ma.

3. Mexay KUCIOTaMHd M ILIEJIOYaMU JIOJDKHO MOAJEPKUBATHCS OMNPEIEICHHOE
COOTHOIIICHHE — TaK HA3BIBAEMOE KUCIOMHO-UeNI0UHoe PAGHOBeCUe.



JIyis XapaKTepUCTHKU KHCIOTHO-IIEIOYHOrO paBHOBecHs ucmoinb3yercss pH — mokaszatens
KHMCJIOTHOCTH WJIM ILEJIOYHOCTU PACTBOPA, KOTOPBIM ompenensiercsd KOHLEHTpauued moHoB H+ u
OH..

Bennuuna pH moxer konebarbest Tonpko ot 0 1o 14, mpuuem npousBeaenue nonos H+ u
OH- 6yner Bcerna paBHo 14. [TosTomy He 00s13aTeIbHO 3HATh KOHIETPAIMIO ¥ HOHOB H+, 1 moHOB
OH-. JlocTato4Ho 3HaTh OJWH W3 TOKa3aTeyneld. Tak CIOXKUIOCh, YTO 3TUM TOKa3aTelieM ObLia
BbIOpaHa KOHIIEHTpalMs BOAOPOAHBIX HOHOB H+. OHa XapakTepusyeT KUCIOTHOCTh PacTBOpa, Tak
KaK KakJas KHUCJIOTa JUCCOLMUPYET Ha BOJOPOAHBIE MOHBI M KHMCIOTHBI OCTaTOK. A Tak Kak
KOHIIEHTpaluuu MOHOB H+ B pacTBOpax MOTYT OTJIMYaThCS B COTHM TPWIIMOHOB pa3 — oT 10-14
MOJIB/N (KperKkue pacTBOpbI miesnoueii) 10 10 Monb/a1 (KOHLIEHTPUPOBAaHHAs COJSTHAsl KHUCJIOTa),
JIOTOBOPHJINCH YKa3bIBAaTh TOJIBKO MOKa3arensb creneHu 10, B3saThIil ¢ 00paTHBIM 3HaKoM. OTcro/a u
BO3HUK MPECIIOBYTHIN «IU-JIOTApU(HM)».

* Kucnerii pactBop umeet pH &lt;7.
* [lenounoit pactBop numeet pH &gt; 7.
* pH HelTpaibHBIX PACTBOPOB pPaBeH 7.

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

OcobenHo cTporo o0o03HayeHbl TpaHuIbl napamerpa pH mus xkposu — 7,37-7,45 nns
aprepuanbHoil U 7,32-7,42 nns BeHo3HOH. BeHo3Has kpoBb Oosiee Kucnas, Tak Kak HachllleHa
YTIEKUCIOTOU. YeIoBEK MOXKET JKUTh TOJBKO NpHU 3THX 3HadeHHsAX pH. Ortknonenus pH kposu
HUxke 7,3 U BbIlIE 7,5 CONMPOBOXKAAIOTCS TSDKEIEHIIMMU NOcHeACTBUSIMU JUIsl opranusma. [Ipu pH
KpoBU 6,95 HacTymaroT moTeps CO3HaHMs M cMepTh. Ecim ke KOHLeHTpanus HoHOB H+
yMmeHbuiaercss U pH craHoBuTcs paBeH 7,7, HacTymaroT TsDKeNEHIINe Cylopord (TeTaHus), 4To
TaKKe MOYKET IPUBECTU K cMepTH [24].

[TumeBaputenbHble (EPMEHTHI MOIXKEIYI0OUHON Kele3bl HOPMaIbHO (DYHKIIMOHUPYIOT HpU
pH, paBuom 8,3.

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

pH cirons! — 6,0-7.9. Ilpu okucnenun opranuszMa MEHSIIOTCS B IepBYIo ouepeab pH ciroHb!
MOUH.

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

pH mbim — 6,9. /Ing mblmedHol Tkanu 3HadeHne pH MoxeT u3MeHsTbes B 0ojiee MUPOKUX
npenenax, yeM JUisl KpoBU. MbllieyHas TKaHb HYKJAeTCsl B TOCTOSSHHOM y/aJ€HUH KUCIOThI. Tak,
npu nagenun pH Huxe 6,2 cepiedyHast MblIINa NepecTaeT paboTaTh U Cep/lle OCTaHABIUBACTCS.

[Touku ABASAIOTCSA OJHUM U3 TJIABHBIX OPraHOB, BBIBOSIIMX WM HEUTPATU3YIOMIUX U3IHILKU
KHCI0T. KMCIOTHOCTE MOYM Hapsily C KHCIOTHOCTBIO CIIIOHBI SIBJIIETCSI IVIABHBIM I10Ka3aTelleM
KHCJIOTHO-IIIETIOYHOTO paBHOBecus. [ Moum xapaktepusl 3Hauenus pH ot 4,5 no 7,7. Ouenb
BakHO, uToObl pH HOYHON Moum omimyancs or pH yTpeHHeil u nHeBHOH. Peakums moun
orpezieNisieT BO3MOKHOCTh 00pa3oBaHMsl KaMHell. Mouekuciible kKaMHU Yaie oOpasyroTest npu pH
Huxe 5,5, okcanatueie — npu pH = 5,5-6,0, dbocdatasie — npu pH = 7,0-7,8 [25].

XKenynounslii cok uMmeer camblii kucnblii pH B opranusme — ot 1,6 1o 1,8. OT kucnotHoctu
KEIyJJOYHOTO COKa 3aBHCUT aKTUBHOCTH IENCHUHA — ()epMEHTA, KOTOPbIM KaTaau3upyeT THAPOIIN3
0eNKOB U CIIOCOOCTBYET NEepeBapUBAaHUIO Msica, KOJIOACHI, MOJIOKA, ChIpa U JPYroi OelKOBOW MUIIU
B kenyake. [loaToMy a1 HOpMaIbHOTO MUIIEBAPEHUS HEOOXO0AUMO, YTOOBI KENyTOUHBIN COK UMEIl
nMeHHO 3Tu 3HaueHusi pH. Mensiercas pH — BosHukaroT 6one3nu. Tak, npu s3BeHHOU Oo0Jie3HU
xenynka pH nonmxkaercs o 1,48.

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

Auudos’ — OJHa Hu3 (I)OpM HapymeHI/Iﬁ KHUCJIIOTHO-IICIIOYHOI'O pPAaBHOBECUSA OpraHu3Ma,



XapakTepu3ylomasicsi aOCOMIOTHBIM HJIM OTHOCUTENbHBIM HM30BITKOM KHCJIOT, TO €CTh BEIIECTB,
OTAIOIIUX MOHBI BOOPO/Ia (TIPOTOHBI).

AUuUI03 MOXET OBITh KOMHEHCUPOBAHHLIM W HEKOMNEHCUPOBAHHLIM B 3aBUCUMOCTU OT
3HadyeHus pH kposu. IIpu komneHcupoBaHHoM anuao3e pH kpoBu cMelaercs K HUKHEW IPAHUIIE
¢dbusmonorundeckoit Hopmal (7,35). Ilpu Gosee BrIpak€HHOM CABHUTE B KUCIYIO cTOopoHY (pH Menee
7,35) alu103 CYUTAETCS HEKOMIIEHCUPOBAHHBIM.

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

YroabHbIe KUCIO0ThI, 00pa3yromuecs Mpu MeTadoIu3Me KIETOK, Ha3bIBAIOTCA 1emyuyumu. ITU
KHUCJIOTBI 3aT€M BBLACISAIOTCS KJIETKaMHU B BUAE MOHOB H+, mpucOeAMHSIOTCS TeMOTJIO0MHOM U
MepeHocsATcs B Jerkue. B nerkux reMornoOuWH oTAaeT MOHbI H+, KOTOpble, CBSA3BIBAsCh C
OukapOOHATOM, 00pa3yrOT YIIEKUCHIBIA ra3, YAAISIONUICS MPH ABIXaHWH. B COCTOSHUU TOKOS
opranu3m BeiaessieT 230 ma CO2 B MuHyTy, Wiu okoso 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.
ExxeqHEeBHO TNpH HOPMAJIbHOM MHUTAHUU TOJBKO 33 CYET OOpPa30BaHUS HENETYYHX KHCIOT
MIPOU3BOJUTCS OKOJIO 1 MMOJIB/JT HOHOB BOJIOPO/Ia Ha KaKIblii KUJIOrpaMM Macchl Tena. Eciau Ol
STH KHUCJIOTHI TIOCTOSTHHO HE HEUTPaATU30BAUCh OBl M HE YJAJSUINCh, TO YK€ 32 CYTKH IOKa3aTellb
pH cumsmica 6b1 1o 2,7. [27]. V30BITOK HENETYyYUX KHUCIOT MOKET BO3HHKATh MPHU CIUIIKOM
OONBIIOM WX TOCTYIUIGHHHM C THUIIEH WM BCIEACTBHE  PAa3IMYHBIX  3a00JCBaHUH,
XapaKkTepU3YIOIINXCA HAKOIJICHHEM KHUCJIBIX TPOAYKTOB B TKAaHSX, HEAOCTATOYHBIM UX
CBSI3BIBAHHEM HJTU Pa3pyIICHUEM.

Tak, mpu caxapHoM nuadere, roJ0JaHUuH, CUIBHON JTMXOPaJKe, aJIKOTOJIbHON MHTOKCUKAIUHY,
OOIIMPHBIX BOCTIAIHUTENBHBIX MpOIleccax, TpaBMax, 0KOrax BOSHHKAET Kemoayudos (yBEIUYeHHE
MPOAYKIIMM KETOHOBBIX Tel). bomblmas KOHIEHTpamus 3THX HNPOAYKTOB paclaja BbI3bIBACT
OTpaBJICHHE UEHTPAILHOW HEPBHOW CHUCTEMBbI (IPOSBISAIONIEECS TOJOBHBIMH OOJSMH WU
c1aboCThI0) MpHU AadETe — BILIOTH JI0 Pa3BUTHS TUAOCTHICCKON KOMBI.

[Ipu 1tmppo3e TMeYeHH, [EKOMIICHCAIIMH CEPJCYHOM JEeSATEIBHOCTH, HEIOCTaTOUHOM
MOCTYIUICHUU KHCIIOPO/a MPH ABIXaHUU U JPYTUX (HopMax KHUCIOPOTHOTO TOJIOAHUS HAOII0AaeTCs
onumenvHulll 1akmam-ayuoos. (HemocTatok Kuciopona, Kak Bbl BHIUTE, TOXKE BEIET K alu03Yy,
TaKk Kak TpU OTOM OKHUCIIEHHE OKa3bIBa€TCS HEMOIHBIM M OpPraHU3M HE MOXXET BBIBECTU
HEI0OKHCIICHHBIE TTPOIYKTHI PEAKIINH. )

Kpamxkospemennwiii raxmam-ayuoo3 BO3HHKAET MPU yCUIEHHOW MBIIIEYHONW paboTe, Koraa
YBEIIMYMBACTCS BHIPAOOTKA MOJIOYHOW KHCIOTBI M TPOHMCXOJUT HEJOCTATOYHOE €€ OKHCIICHHE
BCJIEJICTBHE OTHOCUTEJIBHOTO JePHUINUTA KUCIOPOa.

Bvioenumenvuwiii ayuoo3 BO3HUKAET B pe3yJbTaTe YMEHBIICHHS BBIBEACHUS M3 OpTaHU3Ma
HEJNEeTy4YMX KUCJIOT IpH 3a00JIeBaHUAX MOYEK (XPOHUUYECKOM TIIOMepyJIoHe(pUTE), MPUBOIAIINX K
3aTPYAHEHUIO yNaJeHUs KUCIBIX (pocdaToB, opraHUYecKUX KUCIOT. [IoUkM MOJDKHBI yIanusiTh B
cyTku 40—60 MMonb nOHOB H+, HakarMBaromuxcs 3a c4eT 00pa3oBaHUs HEJIETy4YUX KHUCIOT [26].
BreienuTenbHBI  anpao03  MOXKET TakKe BO3HMKHYTh TIPH  JUTUTEIBHOM — IPUMEHEHHU
cynb(haHUIaMHIHBIX MIPEMapaToB, TaK Kak MpU STOM HAOIIOAAeTCsS YCUICHHOE BhIBEICHHE C MOYOM
VMOHOB HATPHSI.

L'acmposumepanvhas ¢opma  6vloenumenvHo2o  ayudo3a MOXKET Pa3BUThCA TMpH
3HAYUTEIHHOM BBIBEJICHHH OCHOBaHUH (IesI0Uei) yepes JKeIyT09HO-KUIIEYHBIH TPaKT, HAIPHMeED,
IIPU IOHOCAX, YIIOPHOM PBOTE, JVIUTEIEHOM YCUJIEHHOM CIIIOHOOTAETICHUH.

DK302enHblll ayuoo3 HACTYIAET MPH MAaCCOBOM TOCTYIUICHHH KHCIOTOOOpa3yomeH MUIu 1
KHUCITBIX JKUJKOCTEH U HEXBAaTKE OCHOBAHHI B MHUINEBHIX MPOAYKTAX, YTO CETOMHS MPOUCXOIUT BCE
Jare 1 Jarie.

[Ipy HOpPMaIbHOM KHCIOTHO-IIEIOYHOM OallaHCe OKOJO TIOJIOBUHBI HEJNETyYUX KHUCIIOT
HEHTpaM3yeTcss OCHOBAaHHMSIMH, TIOCTYTIAIOIIMMH C TIUIIEH, a OCTaIbHBIE KUCIIOTH HEUTPATH3YIOTCS
Oy(epHbIMU CICTEMaMH OpraHU3Ma.

Bpaun B I'epmanuu 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, JaJIbHEIIIEe pa3BUTUE KOTOPOTO MPUBEIET B CKOPOM
BPEMEHHU K Pa3BUTHIO TSDKEIBIX 00JIC3HEH WM YCYTYOJICHHIO YK€ UMEIOIIMXCS.

NMo4yemy MbI okucnsemca?

Teopust oxkucieHHUs OpraHM3Ma WJIM 5K30T€HHOTO alua03a U OObSICHEHHE NPUYUH U
OCJIO’)KHEHUH MHOTHX 0OJI€3HEH MMEHHO C 3THX MO3ULMH MOIY4YWIN Ha 3anaje B IOCIEIHEE BpeMs
mpokoe pacnpoctpaHenue. CormacHo 3Toit Teopuu, Oonee 70 % HacedeHHs B Halle BpeMs
CTpajaeT OT HapyLIEHMs] KUCJIOTHO-ILIEJIOYHOIO OajlaHca, NPUYEM OT CIABUrAa €ro B KHCIYIO
CTOPOHY.

BuHOBaTH B 3TOM B TEPBYIO OdYepelb MPOIAYKTHl MUTAHHUS U CHOCOOBI MX TepepadOTKH.
[Toutu 80 % mpoayKTOB, KOTOpPbIE Mbl yIOTpeOsieM, OTHOCATCA K KUCIO0TooOpasyromum. 1 neno
HE B TOM, KaKHe OHU Ha BKyC. [IpoCTO mpu WX pacHIeIUIeHHH B OpraHu3zMe oOpasyercsi 0oJbIie
KHCJIOT, YeM Ieoueii (OCHOBaHMH).

K xucnoTooOpa3yronmm IpoayKTaM OTHOCATCS TOBSDKbE, CBUHOE, 0apaHbe U KypuHOE MsICO,
Kojibaca, MPOAYKTHl U3 Oenoil Myku, caxap, kKode, YepHBI 4aill, BCe alKOrOJbHbIC HAIUTKH,
MaCTePU30BaHHBIE COKH, PbI0a W MOPENPOIYKTHI, TBOPOT, CHIP, OPEXU M CEMEUKH, 3JIaKd, XJeO,
OyJI0YKH U TOPTHI, MOPOXKEHOE, Silla, TUMOHA]], KOKa-KoJa.

Crucok MOKHO ObUTO OBI IPOJOKHUTH, HO OH M TaK BBIMJISIIUT JOCTATOYHO BHYIIMTEIHHO U
MeYaabHO.

A 4TO 7K€ OTHOCHUTCS K IIEJI0Ye00Pa3yOIINUM MPOIYKTaM IMATAHUS?

OpyKTHl (32 HMCKIIOUEHUEM KOHCEPBHUPOBAHHBIX), OBOIIM, 3€J€Hb, HATypaJbHBIM HOTYpT,
MOJIOKO, COsl, MUHEpaJIbHAsI BOjIa 0e3 ra3a, KapToQeb.

Hanumo sBHOe mpeolOiaaHue KUCIOTHBIX MNPOAYKTOB. OJTO HABOJUT HA MBICIB, 4YTO
MO/JIEPKUBATh KUCIIOTHO-IIEJIOYHONW OanaHCc B PaBHOBECHUU TOJIBKO 3@ CUET MUTAHUS JUIsI MHOTHX
HEBO3MOXXHO — CIHUIIKOM OT MHOTOr0 TMPUXOIUTCS OTKazaTbes. [[ins OonblIMHCTBA Jroaen
MPAaKTUYECKH HEBO3MOXXHO €CTh B JIeHb 3 KWJIOrpaMMa OBOINEH U (GPYKTOB M HUCKIIOYUTH
KHCIIOTOOOpa3yronme MPOAyKThI: MsCO, CbIp, Kojbacy, caxap, kKodhe — HE TOJIbKO PpalUOH
CTaHOBUTCS OeiHEe, HO U KU3Hb cKy4yHee. Kpome Toro, kuciorooOpa3yromue NpoyKThl sIBISIFOTCS
B2)XHBIM MCTOYHUKOM OEIKOB, aMHUHOKHUCIIOT ¥ BUTAMHHOB, U PE3KO COKPATHTh UX YMOTpeOieHue
WJIM COBCEM YOpaTh UX U3 pallMOHA — 3HAUUT HAHECTH OPraHU3My HETONPABUMBIN BPEI.

A 49TO ¢ HAMUTKaMU, KOTOpble Mbl beM? Kakue HamuTku mpeobiaafaroT B HAIlEM PalMOHE:
KHCJIbIE WM IIETIOYHbIe?

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 IpoAyKTHI 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 XUIKOCTH, YHOTpe6J'I$IeMBIe HaMHn CXKCIHCBHO,
uMmeroT kuciblii pH. Kakue xe ycunus Hago mpuiarath Kaxablid IeHb HallleMy OpraHUu3My, YTOOBI
MO//IEPKUBATh KUCIOTHO-1IEI0YHOM OanaHc B HopMme! U rioe emy OpaTh HEOCTAIONMINE MIEIOYHBIC
pe3epBbl?

[TpobneMa u3MeHeHus parioHa BCe OCTPEE CTOUT TMePe] JIFOAbMU, MBITAIOMIUMCS B YCIOBUSIX
COBPEMEHHOI0 MHUpa BecTH Oojiee WM MeHee 370pOoBblii 00pa3 ku3HM. [lomymsipHOCTH
MIPOMBIIIJIEHHO 00pabOTaHHBIX MPOAYKTOB, KOTOPbIE BHITECHUIN «HATypalbHYIO» IUIILY, BBICOKas
KaJOPUMHOCTh palliOHa, COAEp)KaHHE B MPOAYKTaX OrPOMHOIO KOJMYECTBA «3aBJIIEKAJIOK»-
KOHCEPBAHTOB, KpacUTEJleW, apoMaTh3aTOpPOB NPHUBEIO K TOMY, YTO IHINA CETrOoJHs CTajla He
HMCTOYHUKOM HEOOXOIMUMBIX YEIIOBEKY MHUHEPAJIOB, BUTAMHUHOB, AHTHOKCHJIAHTOB, a IMyCKOBBIM
MEXaHU3MOM MHOTHX 3a00JI€BaHU.

Kpome mpoaykToB nmuTaHus OOJBIIOE 3HAYCHUE AJIsI 3aKUCIIEHHUS HAIIeTO0 OpraHu3Ma UMEIOT
(bakTOpBl COBPEMEHHOHN KHM3HM, IMOYTH WJIM Majo BCTPEYABIIHECS paHee: XPOHWYECKH CTpecc,
MpHEeM METUKaMEHTOB, HEJJOCTATOK JIBUTATEIbHON aKTUBHOCTH, 3arPS3HEHUE OKPYKAIOIICH Cpeibl.

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



OTIACHOCTH 3arpsi3HEHUS OKPYXKAIOIIEH Cpeibl U €€ HETaTUBHOM BJIUSHUU HA 3JJ0POBbE, MBI OOBIYHO
orMmaxuBaeMmcs. CBs3b MEXKIY MPOU3BOJICTBOM IIEMEHTAa M COOCTBEHHBIM 3JJ0POBHEM KaXKETCS HE
Tako Yy oueBuaHOW. Ha camom pene 3ta cBsi3p — mpsiMas. M nemo He TOJIBKO B 3arps3HEHUU
BO3/lyXa W TOBBIIICHUU KOHIEHTpAIMM B HEM TOKCHYHBIX BemlecTB. OTxonbl TpaHncmnopta, TOLI,
C)KUTaHHWE YTyl U He)TU W TMPOU3BOACTBO IIEMEHTA BEAYT K OOpa30BaHUIO KUCIOTHBIX JTOXKICH —
HOBOMY SIBJICHHIO COBPEMEHHOCTH, YIpPOXKAIOUIEMY 3J0pPOBBI0 uyesoBeka. Jloxkab cuurTaercs
KHUCJIOTHBIM, eciii ero pH mensb1e 5.

B coBpemeHHOM Mupe U30BITOYHAS KHCIOTHOCTH JOXKIS OOYCIOBIIEHA B OCHOBHOM
MIPUCYTCTBUEM JIBYX BEIIIECCTB.

1. OkcumoB ceprl. DT COeMMHEHHs] 00Pa3ylOTCsl B pe3yNbTaTe COKUTAHHUSA YIIIS U
He(TH, cofepKamux HeOOoIbIINe KommdecTBa ceprl. [lpu aTom B atMocdepy momagaer
cepa B COCITUHEHUH C KHCIOPOIOM. PacTBOpSSCh B JOXKIEBBIX KallJIsX, OKCHABI CEpPBI
00pa3yIoT CEpHYIO KUCIIOTY.

2. OxcugoB a3ora. OCHOBHas 4YacTh OKCHJIOB a30Ta OOpaszyeTcsl NpH COKUTAHUHN
OeH3MHa B JIBUTATENSX BHYTPEHHETO CropaHus (HampuMep, B aBTOMOOWIISIX) WM TPH
cokuranu yrist. [Ipu pacTBOpeHHHM STHX BEIIECTB B AOXKICBBIX KaIUIAX 00pasyeTcs
a3oTHas KucioTa [28].

He ouens-To npusaTHO, Kora ¢ HeOa Ha TeOs KamaeT cepHas M a30THas KuciaoThl. KapTunsl,
KOTOpbIE JIeT TPUALATh Ha3aJ NPUXOAUIM B TOJOBY TOJBKO (haHTacTaM — JOXK/b, pa3belarolini
OJIeXKY M KOXKY, KOrja KaXKIblid, CIydyallHO OKa3aBIUMICS IO HUM, B IaHUKE Opocaercs B
YKPBITHE, — MOTYT YK€ 3aBTpa CTaTh PEAJIbHOCTHIO.

KucnotHble 1011 TyOSIT paCTUTEIBHOCTD, OKUCIISIIOT BOJAOEMBI U IIOUBY.

BnpoueM, NouBy 3aKHUCISAIOT HE TOJIBKO KUCJIOTHBIE JOXAHW, HO U MHOIOYHMCIIEHHBIE OTXOJbI
MPEANPUATHI, B TOM YHCIIE XMMUUECKUX, BBIOPAChIBAEMbIE B PEKHU U 3aTEM OCE/IAIOIIUE B 3€MIIE.

OnacHOCTh KMCIIBIX IIOYB B TOM, YTO OCHOBHBIE 3JI€MEHTHI MUTaHUA (a30T, Gpocdop, Kanuii) B
HUX HEJIOCTYIHBl PacTeHMsIM. 3aTO JOCTYIHBbI MOHBI MapraHia, jKeie3a, aJIOMUHHUS, TSKEIbIX
METAJUIOB U PaIMOHYKIHMJIOB, IOTPEOIsieMble PACTEHUSIMUA B OOJIBIIMX KOJIMYECTBAX. BOIBIIMHCTBO
pacTeHuil 9yBCTBYeT ceOs B KHCIION cpelie He 04eHb KOM(OPTHO: MOAABICH POCT KOPHEH, CHUKEH
UMMYHUTET K BPEIUTEINISAM U 00JIE3HSM, pacTeHUs! He 00eCIeYyrBarOTCs B HEO0X0AUMOM KOJIMYECTBE
MUHEpajlaMH, IUTAaTeIbHBIMU BEIIECTBaMH, (PJIaBOHOMIaMU, BUTAMUHAMH.

To, 4TO HEIOMOJIYYArOT PACTEHHUS, HEIOIOJIYYAOT 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 OpPraHMW3Ma, CTOMT eIlle JJ00aBUTh CIIOCOOBI
nepepaboTKU MHINM, TIyOOKOe 3aMOpakKMBaHHE MsCa, XMMHYECKOE OMNBbUICHHE U JIUTEIbHYIO
TPaHCHOPTUPOBKY OBOIIEH U (PPYKTOB.

To, 4yTo HamM NpeaKku CheJanu CBEXHUM, yOUB U MOKapuB Ha KOCTPE WJIM COPBaB C JEpeBa,
10 KaYECTBY BUTAMUHOB, MUHEPAJIOB, aKTUBHBIX BEIIECTB, KOHEYHO, HE UAECT HU B KAKOE CPAaBHEHUE
C T€M, YTO MOJY4YaeM MbI — ChEB KYCOK Msca TOH € BETUYMHBI UJIU TO K€ KOJIMYECTBO 5I0JIOK,
HEJEISAMU U MECALIaMH ITyTEHIECTBYOIIUX, HallpuMep, u3 I outanauu.

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 CTPaJaollel OT HEAOCTaTKa MPOAYKTOB, — Bpauu IIIkossl
3apaBooxpaHeHus ['apBapaa B bocToHe, U3y4uB COCTOSTHUE 370POBBS IBYX ThICSIY AMEPUKAHCKUX U
KaHAJCKUX TOIPOCTKOB, CJIENadl BBIBOABI, UYTO MPUOIU3UTEIBHO OJIHA TPETh M3 HHUX HUMela
HEXBaTKy MHUTATENIbHBIX BEIECTB, BUTAMHUHOB A M E, OGeTa-kapoTHHA U >KUPHBIX KHCIOT OMera-3.
HenocraTok 3THX BemlecTB MpUBEN, B YaCTHOCTH, K Ooyiee HU3KOW (PYHKIIMOHAIBHOCTH JIETKHUX.
HexBarka BuTamuHa E yBenuunia puck acTMbl, a oMe-TH-3 — XpoHHYeckoro oponxura [29].

Spxkum npuMepoM O0Jie3HH, BBI3BAHHON HEXBATKOW MHHEPAJIOB, SIBJISIETCSI OCTEONOPO3 —
00JIe3Hb, CUMTAIOLIASICS Ceiuac OJHOW M3 TJIaBHBIX NMPUYMH MHBAIMIHOCTH U CMEPTHOCTU Kak B
Poccun, Tak u Bo BceM MHupe.



VYBenuuenue ciydaeB 3a0oeBaHus 00JIe3HBIO AJbIIreiiMepa OOBSICHSAIOT, C OJHOW CTOPOHHI,
BBIPOCIIEH MPOAOIIKUTEIHHOCTBIO JKU3HU, C IPYTON — HEJAOCTATOYHBIM MOCTYIIJIEHUEM B OPraHu3M
ButamuHa B3. Takoli BbIBOJ clenain aMepUKaHCKHE Y4YeHbIe, paOoTaroIIe HaJ 3TOH IPoOIeMoi
I0JI pyKOBOJACTBOM JoKTOpa Maptel Kisp Moppuc u3 4ukarckoro MEJUUMHCKOro neHrpa «Par-
[IpecouThepheH-CeHT-JIbIOKCY», KOTOphIE B TEUCHHME HECKOJIBKHMX JIET HAOII0Jand 3a OOJIBbIION
TPYIION MOXUIIBIX JIOJEH M aHAIU3UPOBAIM KOJUYECTBO BUTAMHUHA, KOTOPOE TE MOJYYaIOT C
numeid. Jlake HeOOoIbIION AePUITUT ITOrO BUTAMUHA PE3KO MOBBIIIAT PUCK 00JIe3HU AJbITrelMepa.

OxucneHne opraHu3Ma JOJTO€ BpeMsl MPOTEKAeT MPAKTHYECKH OECCHMIITOMHO, HO €CTh
HEKOTOPBIC 3HAKH, CHUTHAJbl TPEBOTH, KOTOPHIMH OPTaHHM3M IIBITACTCS MPHUBJICYhL BHUMAHUE K
pactymiemy aucOanancy.

K oTHOCHTENBbHO paHHHMM MPOSBICHUSM OKHCIICHHS OTHOCHUTCS CHIDKCHHE 3(P(EKTHBHOCTH
MIPOBOAMMON TEPANUU PHU XPOHUIECKHX 3a00JIeBaHUSX (ITOBBIIICHNUE TOJEPAHTHOCTH K CEPACUHBIM
IVIMKO3W/1aM, aHTHAPUTMHUYECKUM CPEICTBAM, HEKOTOPBIM AUYPETUKAM M IPYTHUM Ipenaparam).

K yemy npuBoauT aumagos u Kak ¢ HUM 60poTbCS

3a0os1eBaHNs KPOBH

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

[loBpllieHHast Harpy3ka Ha TeMOIJIOOMHOBBIM Oy(dep KpOBH BBI3BIBACT H3MEHEHUS
PEOTIONIUTIIIOTUYECKUX CBOWCTB M XapaKTEPUCTUK KPOBH, 3aMEIJICHHE KPOBOTOKA, MOBBILIICHUE
arperauuu (CKJIEMBAaHUS) OJPUTPOLUTOB, oOcjadiieHue CHAOXKEHHs TKaHeM KHCIOpoAOM. OITO
NPUBOJUT K TOMY, YTO OPTaHU3M HE MOJY4aeT B JIOCTATOYHOM KOJIMYECTBE MTUTATEIILHBIX BEIICCTB,
BUTAaMHHOB, KHUCJIOpOJAd, M3 KJICTOK HC BBIBOAATCA MIJIAKH. Ha puc. 16 scuo BUIHBI U3MCHCHUA
KPOBH, BBEI3BAHHBIC OKUCIICHUEM OpTraHU3Ma.

Puc. 16. CneBa — xapTuHa KpoBHU 370poBOro yenoBeka. CrpaBa — MU3MEHEHHsS] KPOBU MpU
okHciaeHun opranunsma. ®a3oBo-koHTpacTHass Mukpockonus (Dunkelfeldmikroskopie). Mcrounuk:
www.drada-fischer.de/dunkel.html

Hacrosuryro cencanuio npoussenu B ['epmanun HelaBHUE uccieoBanus fokropa Mpaxepa,
MOCBSINIEHHBIE BIUSHUIO KUBOW BOJbI Ha CBOWMCTBAa KPOBH U JICUEHUIO KHUBOW BOJIOM COCTOSIHUU,
0OyCIIOBJIIEHHBIX WJIM OTATOLIEHHBIX OKHUCIEHHEeM. J[Ji 3KCIepUMEHTOB HCIOJIb30Bajach TEXHHUKA
«YEpHOTO TMOJs», WU (Ha30BO-KOHTPACTHON Mukpockonuu. OO0 3(hdekTHBHOCTH NpUMEHEHUs
YKUBOM BOJIBI BBl MOXKETE CYIUTH IO MPUBEICHHBIM HIXKE doTorpadusm (puc. 17-19).

JlBe mocnennue ¢ororpaguu ocoOEHHO HAIIAIHO IOKA3bIBAIOT, YTO MPUMEHEHUE >KUBOU
BOJABl MPEAOTBpAlllaeT CrylIeHHe KpPOBHU, KOTOPOE MOXKET CHOCOOCTBOBATH BO3HUKHOBEHUIO
WHCYJIBTOB U UH(APKTOB.
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Puc. 17. Ha neBoii ¢ororpaduu Bl BUAWTE KPOBH OOJBHOTO C MHOTOYMCICHHBIMU
KpHUCTaJlIaMH MOYEeBOM KHCIOTHL. Ha mpaBoii ¢ororpaduu — KpoBb TOTO e OOJBHOTO Yepe3 3 mHs
MpreMa >KUBOM BOJBI: KPUCTAJUTBI MOUYEBOM KUCIOTHI Mcye3nu. VICTOUHUK: MCcleaoBaHus (apXuB)
nokropa Upmnaxepa (Dr. Irlacher)

Puc. 18. Ha neBoii ¢ororpaguu BUIHBI MATOJOTHUYECKUE MU3MEHEHUS 3PUTPOLUTOB y 49-
JeTHero 0OJpHOTO nuabeToM 2-ro THMa (MOHETHOE CKIIEMBAHUE), HA MpaBoi (oTorpaduu — KpoBb
TOro e 00JbHOro 4epe3 14 MUHYT mocje mpueMa KaToJIMTa: S3pUTPOLUTHI CBOOOJHO IBUXKYTCS B
KpoBsiHOM pycie. Mcrounuk: uccnenoBanus (apxuB) mokropa Mpnaxepa (Dr. Irlacher)

Puc.19. JleBas ¢dororpadusi neMOHCTpUPYET CKJIEMBAaHHE TPOMOOIUTOB Yy OOJIBHOTO,
MIPUHUMAIOIIEr0 aHTUTPOMOOLUTApHBIH Oiokatop ASS, HOpManM3yIOIMH MOKa3aTelau KPOBU IO
pe3yibTaTaM JIabOpaTOPHBIX aHaMM30B. KapThHa <« KHBOW YEpPHON MHKpPOCKOIUM» MOKa3bIBaeT,
0JIHaKo, Ha (hoTorpaduu ciaeBa BbIPaKEHHYIO arperanno TPOMOOIIUTOB, KOTOpask cUe3aeT yepes 2
HEeJeNu NMUThs KUBOM BOAbl (poTorpadus cmpasa). McTtounuk: uccienoBaHus (apXuB) JOKTOpa
Wpnaxepa (Dr. Irlacher)

Hamr omeIT mpuMeHEHNUs )KUBOM BOJIBI TTOKA3bIBAET Takke d(P(PEKTUBHOCTH €€ MPUMECHEHUS Y
O6onbHBIX ¢ (peHomeHoM PeitHO M mepemexaromieil XpoMoToi (6oiu Mmpu XoAbOE), YTO TOXKeE
COBEpIIEHHO OYEBUIHO CBA3aHO C YIYUIIEHHEM KPOBOOOpAIICHHUS.

M30bITOK KHCJIOT — 3TO HEIOCTATOK MHUHEPAJIOB

Jlst perynupoBaHusl KHCIOTHO-IIEJIOYHOTO OajaHca CYIIECTBYIOT OyghepHvie cucmemvl (OT
aHry. buff — cMsTYaTh TONYKU), KOTOPBIE CBA3BIBAIOT M30BITOK MOHOB BOJIOPO/A M KOHTPOIUPYIOT



WX JalbHEHIINe nepemMenieHus B oprauuzme. OHU MpeCcTaBiIsoT co00i XMMHUECKUE COeAUHEHNUS,
o0afaromue amgpomepHuiMu c6olicmeamu, TO €CTb COSAUHEHHs, KOTOpbIe B KHCIION cpelie BEayT
ce0s KaKk OCHOBaHUS, @ B OCHOBHOM — Kak KucioTel. He Oyap OydepHbIX cucteM, KUCIbIe TPOAYKThI
oOMeHa, oOpasyrolecs Mpu Pa3ioKEHHH KUCIOTOOOPA3yOIUX MPOIYKTOB, IPU MOCTYIUICHHH UX
B KPOBb NMPUBOAMIH OBl K cIBUTY pH B KHCITYI0O CTOPOHY UM K MTHOBEHHOU cMepTH. Tak, Harpumep,
IIPM MHTEHCHBHOM MBIILIEYHON JESATEILHOCTH B KPOBb 4eJoBeKa MokeT noctymnars 1o 80-100r
MOJIOYHON KHCIIOTHI B T€UEHHE HECKOJBKMX MHUHYT. ECIU 3TO KOJIWYECTBO MOJOYHOW KHCIIOTHI
npubaBUTh K 6 J ITUCTHIUIMPOBAHHOW BOJBI (00BEM IMPKYIUPYIOMIEH KPOBU Yy YEJIOBEKAa BECOM
70 kr), To KoHIEHTpaus noHoB H+ Bospacrer B 40 000 pa3. bnarogaps OydepHbIM cucreMam
peakius KpOBH IIPU 3TUX YCIOBUAX IPAKTHUUECKU HE MeHsieTcd [24].

[Ipy U30BITOYHOM TMOCTYIUIGHUHM WM OOpa30oBaHMM KHUCJIOT OpPraHU3M HCIBITHIBAET
MIOCTOSIHHYIO TIOTPEOHOCTh B LIENOYHBIX pe3epBax. BaxHEHIIMMH M3 HUX SABISIOTCS MHHEPAJIBI:
HaTpuM, KaJIuW, Kajabuui, MarHe3uss. Eciau B opraHusM ¢ NUIIEH IOCTYyHaeT HEAOCTATOYHO
1iesoueo0pa3yonmx MpoaAyKTOB (a MX KakK pa3 IOCTyHaeT HEAOCTaTO4HO!), TO OpraHu3M
oOparaeTcsi K BHyTPEHHUM pe3epBaM U COBEpIaeT 0OMEH MOHOB MUHEpajnoB Ha noHbl H+. Ilpu
3TOM pa3BUBAIOTCS TEPBBIE CPABHUTEIBHO «0€300MAHBIC» IMPHU3HAKH XPOHUYECKOTO OKHCICHHUS
opranu3ma. Tak, mpu OTOMPAHUKM MHUHEPAJIOB Y BOJOCSHOTO TOKPOBAa TOJIOBBI HAuWHAETCS
BBIIIQJICHUE BOJOC, IpPHU JAEMUHEpalu3aluu 3yO0OB — MapOJOHTO3, NPU «OJALKMBAHMM» HOHOB
KaJbIUsl U3 KOCTEH pa3BUBAETCS OCTEOIOPO3.

B cpennem y uenoBeka B aeHb Bbimanaer 40-100 Bomoc. IlpuuuHbl BBINAZAEHUS BOJIOC
Pa3IMYHbI, OHAKO BO BCEX CIyYasx (3a UCKIIOYEHHEM FOPMOHAIBHBIX U HACTEACTBEHHBIX) 0COOYIO
pOJIb UrpaeT HEXBAaTKa MUHEPAJIOB W BUTAMMHOB. B HOpMallbHOM COCTOSIHUU BOJIOCSHOM ITOKPOB
rojoBbl OOraT OCHOBaHMSIMH — MuUHepanamu. [Ipu 3akucieHuu opraHu3Ma M OJIaKUBAHUU
MUHEPAJIOB Yy BOJIOC HaOutonaeTcss ux BblmajgeHue. [loaToMy BblajieHHE BOJIOC — YacTO IMEPBBIM
CUTHAJI OpraHu3Ma O HapyIIEHUH KUCIOTHO-IIENIOUHOTo OanaHca.

W3 Hamiero onbITa: NPU BHIMAJEHUH BOJIOC IOMOTaeT CAeAYIOIIN KOMIJIEKC.
[Iutbe xuBOM BOABI MO 1 CTakaHy €XEIHEBHO M OMNOJACKUBAHHE T'OJIOBBI JKMBOU BOAOU
Mocjie MbIThA. YTOOBI NPUTOTOBUTH KAaTOJNUT I THUThS, B ammapar 3aJuBalOT
BOJONPOBOJHYIO BOY U aKTUBUPYIOT B TeueHue 10 munyt. IIpror mo 150-200 M 3 pasa
B JIeHb. )1 omorackuBaHus BOJIOC B allapat 3aIMBAIOT TOPSIYIO BOLY, B aHOJHYIO 30HY
anmapata (BHYTPEHHSSI €MKOCTbh) 100aBsitoT 1/3 yaliHOM JIOXKKH COJIM, aKTUBUPYIOT 13
MUHYT. KaToMuT HCTIONB3YIOT Ui OTOJACKUBAHUS TOJIOBHI TIOCIE MBIThSI U BTHUPAHUS B
BOJIOCHCTYIO YacTh ToJIOBHIL. [locne mprMeHeHus KaToinTa He PEKOMEHIyeTCS CYIIUThH
BOJIOCHI (DEHOM.

Oxuciaenune opranusmMa — OJJHa U3 NMPUYHUH 0CTEONMOpo3a

OcTeonopo3 Ha3bIBAIOT «XPYIKOU smuaemMueii». [Ipu 3Tom 3a00sieBaHUU KOCTH TEPSAIOT CBOIO
MIPOYHOCTh, CHMXKAETCSI UX KOCTHAs Macca, OHU MCTOHYAIOTCS, CTAHOBATCS XPYNKUMHU U JIOMKHMH.
A BeIp KOCTh — 3TO CaMblil NPOYHBIA 3JIEMEHT B OpraHusme. Tak, Hampumep, U3BECTHO, YTO
3/10poBasi OepeHHast 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 opraHu3anuu 3ApaBOOXpaHEHUs, cpear HEeMH(EKIIMOHHBIX 3a00JIeBaHUI OCTEONOpO3
3aHUMAEeT YETBEPTOE MECTO Mocje Ooye3Hel CepAeYHO-COCYIUCTON CHCTEMBI, OHKOJIOTHYECKOM
MATOJIOTUH M CaXxapHOTO AuadeTa.

['maBHBIMEH TIpUYMHAMH PA3BUTHUS OCTEOTOPO3a CUUTAIOTCS MOTEPS OPTaHUYECKONW OCHOBBI H
MUHEPAJIOB KalbliUs, MarHus u ¢ocdopa Mpu HU3KOW AKTUBHOCTH KIIETOK, BBHIPAOATHIBAIOIIMX
KOCTHYI0 TKaHb. K (hakTOopaM pHiCka OTHOCATCS MEHOIay3a, CHIKEHHE IMOTPEOJICHUS KaJbIIHs,
HapyIIEHUs] BCACHIBAEMOCTHU KaJIbLIUsSI B KEITYJOUYHO-KHUILIEYHOM Tpakre. Pa3BuUTHIO OcTeomnoposa
MPOTHBOJICUCTBYET BUTAaMUH D, KOTOPBIA BBIpAOATHIBAETCS B KOXK€ TOJI BIMSHHUEM COJTHEYHOTO
obxyuenus. Kazanock Obl, Bce JOBOJIBHO MPOCTO: HA/IO BOCTIOIHHUTH HEOCTATOK ATHX MUHEPAJIOB U



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

Teopuss XpOHMYECKOTO OKHUCIEHHS OpraHu3Ma JIOTHYeCKH U JIOBOJIBHO YOEIUTEIbHO
OOBSICHAET 3TO CIEIYIOIUM 00pa30M: OKUCIIEHHE OpraH1u3Ma IPUBOAUT K TOMY, YTO MUHEpAJIbl HE
JOCTAIOTCSI KOCTSIM, @ PacXoAyloTcs Ha 0ojiee HEOTIOKHBIC IEM — HEHUTpaTu3allii0 KUCIOT U
nornoyiHeHne Oy(epHbIX CUCTEM OpraHM3Ma, IMOITOMY JaKe€ MACCUPOBAHHOE BBEJIEHHME MUHEPAJIOB
MaJIo BIIUSIET Ha TeueHue Oone3Hu. Kpome Toro, mpu cABHre KUCIOTHO-IIETIOYHOTO PABHOBECHS B
KHCIIYIO0 CTOPOHY M3bIMaHUE MUHEPAJIOB U3 KOcTel Oy1eT NpoJoKaThCs.

SnoHckui Bpad, y4YeHbIM, AOKTOp MeauuuHbl Mmmranu pokasan, 4TO HOpMalIA3auus
KHUCJIOTHO-ILEIOYHOro OajlaHca M OJHOBPEMEHHBIN NpHUEM MUHEpPAlIoB HPUBOAAT IpPU JICUYCHUU
OOJIBHBIX OCTEOIIOPO30M K rOpa3io JIydlIeMy pPe3yJIbTary.

MeToauka NnpuMeHEeHHsI KATOJIUTA MPH JIEYEHUH 0CTeonopo3a.

Co cBoeli CTOPOHBI MBI TaKKe HAOJIONANM YBEIMYEHHE KOCTHOH Macchl U
YMEHBIICHNE XPYNKOCTH KOCTE€H IIpH OJHOBPEMEHHOM IIpHEME JKMBOH BOIBI H
MOHM3UPOBAaHHBIX MHHeEpanoB. IIpm ocTeormopo3e pEeKOMEHIyeTCs THTh KAaTOJMT,
MPUTOTOBJICHHBIE Ha OCHOBE BOJOMPOBOAHOW BoAbl c nobaBmeHumeM 10 ma 10-
MPOLIEHTHOTO PAaCTBOPA XJIOPHCTOTO KAJBIMS 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 oxkuciaenus IPHA BOBHUKHOBCHUHA 00J1€eBOTr0 CHUHAPOMA

HepBHble OKOHUYAHUS, KOTOPBIC HAXOIATCS BHE KIJIETOK, OYEHb UyBCTBUTEIbHBI K U3MEHEHUIO
pH. IIpu MexaHWYeCKUX WM TEPMUYECKUX MOBPEXKICHUSAX TKaHEH CTEHKU KJIETOK pa3pylIaloTcs U
WX COJICP)KMMOE IOTaIaeT Ha HEPBHBIC OKOHYAHHS. B pe3yibTaTe 3TOro 4eI0BEK YyBCTBYET OOJb.
CkannunaBckuii uccnegosarens Onad Jlunpman mpoaenan Takod SKCIEPUMEHT: C MOMOUIBIO
CHEIUATIFHOTO OE3bITOJIBHOTO MHBEKTOpPA YEJIOBEKY BIPHICKHBAIM CKBO3b KOXXY OUY€Hb TOHKYIO
CTpYHKy pacTBOpa, KOTOpas HE MOBpexkaaia KIETKH, HO JEWCTBOBaja HAa HEPBHBIC OKOHYAHUS.
brio mokazano, uTo 00Jb BBI3BIBAIOT KaTHOHBI BOJIOPOJA, MpUueM ¢ yMeHblieHueMm pH pactBopa
60116 ycunubaercs [30].

Kak y3HaTb, OKUCIIeHbl NN Bbl?

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

1. [Ipoananu3upoBaB  CaMOYyBCTBHE M  ONpENEeNWB, HET JU Yy Bac
BBILLIETIEPEYUCIICHHBIX CHMIITOMOB MJIH OOJIe3HEH.

2. CnaB aHaJIi3 MOYH.

3. U3mepuB camocrosTensHo pH ctoHb! unn (1) MOYH.

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

1. Bogopoanslii TOKa3aTeiah MOXKHO OIPEAEINTh C IOMOIIBI0 HHAMKATOPOB,
KOTOpBIE MEHSIOT CBOM IBET B 3aBUCHUMOCTH OT KHCIOTHOCTH cpeabl. llpm stom
HanOosiee W3BECTHBI JIaKMycoBble TecTbl. OHHM HW3MEHSIOT CBOM I[BET, KOTOPBIH
CPaBHHMBAIOT C LBETOM pH-IIKambl, T/Ie KaXAblil IIBET COOTBETCTBYET OINPEACICHHOMY
3HaueHuto pH.

2. lns Gonee TouHbIX M3MepeHui pH ucmonb3yroT crenuaibHble Tpubopsl — pH-
METp WJIM MOHOMEp, KoTopble m3mepsroT pH 6omnee touno (mo 0,01 exmuuims). Crnocod
OTJIMYaeTcsl yI00CTBOM U BBICOKOM TOUHOCTBIO, TIO3BOJISIET U3MepsTh pH Hempo3payHbIx



Y IIBETHBIX PACTBOPOB U TIOATOMY IITUPOKO UCIIOIB3YETCS.

Ecnn noxasarenb pemokc-NOTEHLMada XapaKTepU3yeT OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
KauecTBa pacTBOpa (COKa, BOJbI, YEIIOBEKA) C ANEKTPOXUMHUUYECKON TOYKU 3pEHUsi, TO MOKa3aTellb
pH — ¢ dbuoxumuueckoi.

CymecTByeT CBs3b MexAy penokc-noreHnuanioM u pH. Ona Bbpaxkaercs B TOM, YTO NpH
n3MeHeHnH pH NUTHEBOI BOJBI HAa €AMHHUILY TIOCPEACTBOM JI00ABKH IEIOYH UM KUCIOTHI PEJOKC-
MOTEHIIMAJ pacTBOpa U3MEHSETCS MpUMEpHO Ha 59 MB.

HN3mepenue pH mouu

W3mepenuss pH Mouum Hajgo mpoBOAUTH B TeueHUEe Heaenu. YToObl MpaBUIBLHO OLIEHUTH
IIOJIyYE€HHbIE PE3yJIbTaThl, Hal0 3HaTb, 4TOo pH MOYM 3aBUCUT OT MUTAHUS, I[CUXUYECKOIO
COCTOsIHMSI, BpeMeHH CyTOK. B HOpme pH mMouu konebaercs B mpenenax 4,5-7,7.

Pasuuna pH Moum yTpoM M JHEM XapakTepHa [js 340pOBOro opranusma. Bo BTopoii
MIOJIOBUHE HOYM JIOJKHO BBIACNATHCS OOJIbIIE KUCIOT, O3TOMY YTPOM MO4Ya JoJKHa ObITh Ooliee
KHCJIOH, 4yeM BedepoM. [Ipu HapymeHHusx KHCIOTHO-IIETOYHOro OanaHca KoueOaHus KUCIOTHOCTH
MOYHM CTaHOBSTCS Maj03aMETHbI WK BooOuIe ucyesarot. [Ipu s3TomM U yTpom, U AHEM BbIACISAETCA
KHCIIas MOYa, WU KUCIas U HeUTpaabHasl, HO 0e3 MeIIOYHOH (a3bl.

VY kaxgoro denoBeka kKonebanusi pH Moun MHIUBUAYaIbHBI, HO BaXXHO, YTOOBI HAOMIOAANACH
pazHuna Mexxay pH HOUHOH, yTpeHHel u [HeBHOM Mouu. M3mepars pH moun HyXKHO HE B Hauaje
MOYEHCIyCKaHUs, a B CEPEIMHE.

HN3mepenue pH ciaroHbI

B ornnuwne ot 3Hauenuii pH Moun, KOTOpbIE 3aBUCAT OT MHOTMX HpUYuH, pH CitoHBI — 0JIUH
U3 CaMbIX HE TOJBEPKEHHBIX BIHMSIHUIO (pakTopoB. pH CIIOHBI y 370pOBOTO YelOBEKa JICKUT B
npenenax 6,0-7,9. 3nauenus mesbiie 6,0 roBopsAT o0 OKHCIeHWH opraHuzma. Msmepenue pH
CJIIOHBI CJIEYET IPOBOAMUTH TaK: HaOepUTe OOJIbILE CIIOHBI U MOJIOKUTE JJAKMYCOBYIO OyMaXKKy O]
SI3bIK IPUMEPHO Ha | MUHYTY, 3aT€M CpaBHUTE LIBET MHMUKATOPA C LIBETOBOM IIKAJIOH.

XunBas Boja KOPPEKTUPYET KUCITOTHO-LEeNI0OYHON 6anaHc

KuBasi Bojma sBIISETCS JOCTYIHBIM U TPOCTBIM METOJIOM TMOJACp)KaHUsS OallaHca MEXITy
KHCIOTOOOPa3yIIMMHA U IEJI0Ye00pa3yIMUMU MPOAyKTaMH. SIBISAACH MCKIIOUEHHUEM Cpelu
MHOTHX XKUJKOCTEH, skuBast Boga umeet pH ot 7 10 12, B 3aBUCUMOCTH OT CTETICHU aKTHUBAIIUH.

MeTonnka NpUMeEHEHHS] KATOJUTA I KOPPEKUMU KHCJIOTHO-IIET0YHOIr0
paBHoBecusi. ExxenHeBHOE ynoTpebiieHNe aKTUBUPOBAHHOH IEIOYHON (KUBOM) BOJIBI B
konuyectBe OT 200 70 500 M1, IPUTOTOBICHHON B anmnapare Ha OCHOBE BOJOIMPOBOAHOM
BOIbI B TeueHHEe 10 MUHYT, MOXKET CIIY>KUTh MIPOTHBOBECOM IPe00JIaIaloNIiM B PallHOHE
KHCJIOTOOOPA3yIOIIMM TPOJYKTAM M HAlMTKaM, a TaKKe IPEKPAaCHbIM CPEJICTBOM
AHTHOKCHUIAHTHOM 3aIlUTHI.

NMo4yemy u Korga XxuBas Boga CTaHOBUTCA NPOCTO BOoAown?

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

J11g )KUBOM BOJBI CYILIECTBYET MpsiMasi 3aBUCUMOCTb JIEYeOHBIX CBOMCTB OT 3HAYEHUH peToKC-
noreniana 1 pH. Ho ecnu mokasarens pH coxpansercst nonroe BpeMmsi (Mecslbl), TO PeIOKC-
ITOTEHIM AN JKUBOW BOJIbI BO3BPALIAETCS K UCXOJHOMY B TEUEHHUE 2 CYTOK IIPU YCIOBUU XPAHEHUS €€
B 3aKpBITOM COCyJ€ B TEMHOM MeCTe. JTO CTaBUT IPOLECC YMOTPeONeHHUs] >XKUBOW BOJBI B
3aBUCUMOCTB OT HAJIMYMS anmnapara.

Jlyummuii ciocod ynorpedaeHust ;KMBOM BOABI: CeJIAJ — BBIIHJI.

[IpaBna, B ['epmaHuy HaM yianoch MPOJUIUTH JeueOHOe AeiCTBHE KUBOM BOJBI 1O MeCsIa, HO
JUISL 3TOTO HY KHa JIOIIOJIHUTEIIbHAS JOBOJIBHO JOPOTras anmaparypa.



[To-npyromy oOcToWT €10 ¢ MepTBOM Bomoi (aHomuToM). Ee Omoxumudeckue
XapaKTEPUCTHKU M CBOWMCTBA (aHTHAJUIEPIMUECKHE, ITPOTUBOBOCIAIUTENIBHBIE, aHTUCENTUUECKUE)
COXPAHSIOTCSI JOIATOE BpeMst (JI0 TOJIyTro/1a) P COOTI0ICHUH YCIIOBHH XpaHCHHUS.

MnaBa 7. XKkuBasa Boga neuuT gnaodert

C 4ero Bce HAYAJIOCH

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

[lepBass mombITKa NOPUMEHEHUs KaTolIMTa JUId JIeYeHHUs HOTOM OoJIe3HH OKas3ajlach
3¢ (HeKTHBHON, OJHAKO TOTJa JEHCTBUE KATONHWTA elle He OBUIO MOJHOCTHIO OCMBICIEHO.
Ciyuunocs 310 B 1995 roay, korjga Mbl noiaydwin paspemieane GapmaneBTH4ecKoro KOMUTETa Ha
BHYTPEHHEE M HapYy)KHOE TNPUMEHEHHE aKTUBHPOBAHHBIX PACTBOPOB M s BBHICTYNHJA IO
TEJEBUICHUIO C PACCKa30M O HallleM OIbITE HOBOT'O METO/1A JIE€UEHUSI.

Bckope mocne Moero BBICTYIUIEHHS pas/iajicsi 3BOHOK — 3BOHWJIA MHE OBIBIIAsi COKYPCHHIIA,
Jlena bpoiine, B To Bpemsa 3aBenyromias peanumaiuend OonpHuibl Taml POC (TamkeHTckoit
TUIPOIJICKTPOCTAHIIHH ):

— Jluna, y MeHs IeBOUYKa B OT/IeJIeHUHU — 14 neT, roBeHWIbHbIN auadet. [IpuBesnn 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, CACTATA BEHENYHKIUIO. YK€ TpU paza
YUCTUIIU U aHTUOMOTUKHU BCe BpeMsi — He moMoraeT. J{aBaii monpoOyem TBOW aHOJUT.

A npuexaina. Tspkenas 1eBouYKa, 3aTOPMOKEHA, TOJIBKO TJI0TaTENbHbBIE Pe(IEKCh COXPAHEHBI,
rHOMHas paHa. Hauanu nenath mepeBsi3KM U MPOMBIBAHHS C aHOJIUTOM, U Yepe3 HEKOTOPOEe Bpems
(1-2 Henenu) paHkKa OUYMCTHIIACH OT THOS, HAyajoCh 3aXHBJIEHUE. MeEHs 3TO HE OCOOEHHO
YAUBIAJO, TaK KaK K TOMY BPEMEHHM MBI YXK€ C YCIIEXOM IPOBENTH HCCIEAOBAHUS B 00JIACTH
THOMHOW XUPYPrUH IO JICUCHUIO MaHAPHUIIMEB, MACTUTOB, JJUTEIHHO HE 3aKMBAIOIIUX THOWHBIX
paH. A Bot Jlena Obuta OykBanbHO TopakeHa. [IoToM MBI MpoBenu BpaueOHYIO MSATUMUHYTKY H
pelIIi MOUTh JEBOUYKY KaTtoiauToM. CooOpakeHUsI ObUIM TaKHe: Yy JEBOUKH TSDKEINbIM alumio3 —
KaToJauT uMmeeT uienoyHoe pH u moxer nomous. Hauanu nouts 1o yacaM — B peaHUMaUU C 3TUM
CTpOTO.

UYepes nBa s 3BOHUT JleHa:

— Ilpuesxait!

—Yro? I1noxo?

— Her, xopor1mo, HO cTpaHHO — HaJ0 TTOCOBETOBAThCs. S Mpuexana U Tiia3aM HE BEpIO: CUIIUT
Haia 0oJibHas B MOCTEJM U €CT Kallly, U TII0Ko3a KpoBH y Hee — 10!!!

Jlena MHE TOBOPHUT:

— DTO0 HE U3-3a TBOEU BOJBI.

— Jla, — oTBeUar0, — 3TO HE U3-3a2 MOEH BOJIHI.

— DTO IPOCTO TaK COBNAIO, — TOBOPUT OHA.

— Jla, coBmaino, — oTBevaro. — J[aBail OTMEHUM.

W MBI OTMEHSIEM KaTOJIMT, a YEpe3 IeHb caxap NoJHUMAaeTcsi CHoBa 110 16.

— 3Haemb 4To, — TOBOPUT MHE JIeHa, — 3T0, KOHEYHO, HE W3-3a BOJBI — HO MTyCTh TBET.

A 4 mocne 3TOro ciayyass Hadajla SHIOKPUHOJIOTMUECKHE MCCIIEJOBAHUS IO MPUMEHEHUIO
KaTOJUTA JJIS JISYCHUS] MHCYJIMH3aBUCUMOT0 U MHCYJIMHHE3aBUCUMOTO TradeTa.

HccnenoBanus 3TH s IPOBOJMIIA HA MPOTSDKEHUU Oornee 12 neT, HaunHana B Y30ekucraHe,
npojaospkana B Poccun, 3akanunBaiia B ['epmanun. B TedeHne 3TUX JIET S 1 MOW KOJIJIETH HAKOTWIIH
OOJIBIIION OMBIT MPUMEHEHUS KaTOIUTA MIPU JICUCHUH auadeTa.

Bot Bkpartiie pe3ynabTaThl 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 0ObEeKTUBHON MH(POPMALUEH 0 TOM, KaK IIPOTeKaeT 3a00IeBaHue.

Bbl y3HaeTe 0 TOM, Ha Kakue IMOKa3aTeld KPOBHM BIMAET NPUMEHEHHE KATOJIUTA, KaKoe 3TO
MMEEeT 3HAueHUE, KAKOB BO3MOXKHBIH MEXaHW3M JEHCTBHUsS JKUBOW BOJBL. Sl HEe Oyay moapoOHO
OIMCHIBATh BapMaHThl TE€YEHUs auabeTa M KJIACCUYECKHE METOJbl JieueHHUs. 3a rojsl paboThl C
nrabeTKaMu 51 yOenminach, 4To 3TU OOJIBHBIE Yallle BCEro MPEeKpPacHo pa30ouparoTcst B MEAUIIMHCKON
TEPMUHOJIOTHUM U CBOeH Ooiie3HH. OCTaHOBIIOCH JIMILb HA HEKOTOPHIX MOMEHTAX, Ha KOTOpbIE, IO
MOEMY MHEHHI0, 0OJIbHBIE 11a0eTOM JOJDKHBI 0OpamaTh 0OJbIIe BHUMAHUSA: OCJIOXKHEHUS qradeTa,
MEXaHU3M MX BO3HUKHOBEHHUS M METOJbl HPEAyNpPEXIEHUs, NOKa3aTelad KPOBU, BaXKHbIC IS
IMa0eTUKOB, U WX 3HaueHHe. M, KOHEUHO, pacCKaXKy O METOJHMKE MPUMEHEHHUS KUBOW BOABI NPU
JeyeHuu quabeTa u ee pe3ysbrarax.

OnabeT — 6one3Hb Heyao0OHaA, XNONOTHAA U goporas

CoOcTBEeHHO, YAOOHBIX, NPHATHBIX M JCHICBBIX Oone3Held He ObiBaeT. bomut, Mydaer,
OTHUMAET PAJOCTh KU3HU M JACHBI'H — BCE 3TO B MOJHONW MEpe OTHOCUTCS KO BceM OOJIe3HsIM, a He
TOJBKO K juabery. /[luaGer B O3TOM OTHOIIEHHMH OTJIMYACTCd OT OCTaJbHBIX CBOEH
PacipoCTPaHEHHOCTBHIO U TSAKEIIBIMH OCIOKHEHUSIMH.

K coxanenuto, yenoBedeckas MCUXOJIOTUS TaKOBA, YTO, IMOKA HET OCIOKHEHMH, KaXJIbli 13
I1MabeTUKOB JyMaeT, YTO €ro-TO Yallla CUs MUHYET, a KOTJa OCJIOKHEHHUS MOSBIISIOTCS — 3a4acTylo
y’Ke MO3JHO U BBIMIPaTh 0OphOY HEBO3MOXKHO. A B€lb BOBPEMS BBISBIECHHBIE OCIIOKHEHHUSI MOKHO
JICYUTh U BbUIEUUBaTh. [l03TOMY 3HAaHME, KOT/la U YTO HYKHO IPOBEPSITh U HA KaKue IOKa3aTesu
KPOBM M MOYM HaJ0 oOpaiiaTh BHUMaHHME, O3HA4YaeT A OOJBHOrO 1uabeToM — HE OCIENHYTb,
COXPAHUTbh HOTH, HE CECTh HA UCKYCCTBEHHYIO MOUYKY!

Jnabernyeckass peTHMHONATHs 3aHMMAaeT IlepBOe MeCTO CpeAd NPHYUH CJIeNnoThl U
ciabouaeHusi (Me:kIyHApPOAHBIH KOHrpece Mo 3MUAEeMHO0JI0TN caxapHoro nuadera, JIoH10H,
1990 ron).

Yactora nmopaxxeHus rJia3 npu caxapHom guadere coctanisier 20-90 %. B teuenne 15 ner
6one3nu 10—-15 % GoabHBIX cienHyT. B cBA3M ¢ NpUMEHEHHEM MHCYJIHMHA MPOTHO3 B OTHOLIEHUH
KU3HU OCJIENIINX MOXKUJIOTO Bo3pacTa cTayi Ooisiee OnaronpusTHbIM. B 1oHomIeckoM Bo3pacte
nporuo3 Mexee oOnaronpusited: 20 % ocnenmux BeieACTBHUE 3a00JieBaHUS JUa0ETOM yMHPAIOT B
teuenne 2-3 mer [31]. Paspymienue cocymoB ria3 MOXHO OCTaHOBUTh — HaNpUMeEp, CHEaB
na3epHyro koaryisuuto. Ho nuarHos3 BakHO mocTaBUTh BOBpeMs. [loaTomy GonbHBIM AnabeToM
HY’KHO 0053aT€JIbHO pa3 B roJl MPOXOJUTh OCMOTP y TJIa3HOTO Bpauya ¢ 00CJe0BaHUEM TJIa3HOTO
JHAa.

[JAuaber sBJasieTcs caMoOil 4YacTOil NPUYUMHOH AaMIyTalMii, KOTOpPble BBbI3LIBAKOTCH
00J1e3HAIMH, 4 HE TPABMaMH.

Hapymenne kpoBooOpalieHusi HUKHMX KOHEYHOCTEH BO3HMKAET M3-3a CY)KEHUS COCYOB,
MUTAIOIIUX MBILIIBI PYK U HOT, U BBI3BIBACT:

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

*raHTpeHy (HEKpO3 TKaHeW, BO3HHUKAIOMMA B pe3yjbTaTe HapyIIEHUsI
KpPOBOOOpAILeH!sI U IPUBOASALINIA K aMITyTallul KOHEYHOCTH).

B Bo3pacte ot 30 10 55 ger or umemuyeckoi 6osiesnu cepaua (MBC) ymupaer 8 %
MY:KYUH U 4 % KeHIIUH, He 00JIbHBIX 1nadeToM, U 35 % 60JILHBIX JUA0ETOM.

ATepockIepo3 KOpOHApHBIX COCyA0B U Kak cieactBue — MBC sBiseTcs Bemymend mpuanHon
BBICOKOW CMEPTHOCTH OOJIbHBIX JHA0ETOM.

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

CyxeHHe KOpOHapHBIX apTepuii wuiu oOpa3oBaHHME B HHUX TPOMOOB MeIIaeT KpPOBHU
MPOHUKHYTh B CEPJAIE, CIIOCOOCTBYSI TMOSBICHHIO B HEM W3JIMINHETO HAMPSHKSHUS, KOTOPOE



BbI3bIBACT:

* cTeHOKapauto (00u B 001acTH cepara);
* HHPAPKT MHOKAPIA;
* BHE3AITHYIO CMEPTh M3-3a OCTPOH cepAeuHON HeJOCTATOYHOCTH.

BouabHble 1nadeToM 3a00/1€BalOT HHCYJLTOM B 2 pa3a 4aie, 4YeM 0CTajbHbIe.

WHCynpT — 3TO 4YacTH4HAs mOTeps (YHKUMH TOJOBHOTO MO3Ta H3-3a HEIOCTATOYHOTO
MOCTYIUIGHUS K HeMy KpOBWU. [J1aBHas MpHYMHA MHCYJIbTa — BBICOKOE KPOBSHOE JaBJICHHE
(runieprensusi). Y OOJIBHBIX TUA0ETOM C THUIEPTEH3MEH MHCYJIBT BCTPEYAeTCs B 2 pasa yalie, 4eM y
JOJIeH, CTpalaloluX TOJIBKO THIIEPTeH3UECH.

[Aunadernyeckass Hepponatusi pazsuBaerca y 40-50 % 001bHBIX MHCYJIHH3ABHCHMbIM
auaderoM Uy 15-30 % 060JbHBIX HHCYJIMHHE3ABUCUMbIM 1Ha0eTOM [32].

Juabetnyeckas HepomaTusi B HACTOSIEE BpeMs SBISACTCS 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 MPEeACTaBIsSeTcs] BO3MOXHBIM. OOpaTUMBIMH SBISIOTCS
TOJIBKO IIEPBBIE TPU CTaJAUU JuabeTudecKoi HedporaTuu.

HaubGonee paHHUM KpuTepHeM pa3BUTHS JUa0ETHYECKONW HedpomaTuu  sBISETCS
MuKpoansOymunypusi.  [losiBienne y  OOJBHOTO  caxapHbIM  JMa0ETOM  TOCTOSIHHOU
MUKpPOAILOYMUHYPUH CBUICTEIHCTBYET O CKOPOM pa3BUTHH (B TeueHue Ommkalmmx 5—7 IeT)
BBIpQ)KEHHOW cTaanu AuabeTndeckoil Hepponatuu. YeraoBek 10iIroe 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 IOYKH IPH IMOMOIIIH aHAIN3a HA MUKPOAITLOYMHUHYPUIO
(MAY), uToObI HE IPOIYCTUTh MPU3HAKY HAYMHAOIIEHCs: HedpOIaTHH.

Cy1iecTBYIOT pa3iU4YHbIE METOJbl JKCIPECC-AMATHOCTUKH MHUKPOATbOYMUHYPHH: TeECT-
nonocku it moun  «Micral-Testy (mpousBoactBa «Boehringer Mannheimy», ['epmanus),
abcopOupyromue Tabnetku «Micro-Bumintest» («Bayer», ['epmanus) u apyrue. Mcnonb3ys 3tu
METOBI, MOXXHO B TE€YEHHWE 5 MHHYT C JIOCTATOYHOH TOYHOCTHIO ONpPEICTUTh HATUYME B MOYE
MUKPOKOHIIEHTpAINi aab0yMuHa.

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
nuabeT XapaKTepu3yeTcsi CTOMKMM YBEIMYEHHEM COJIepXKaHHMs B KPOBHM HE caxapa, a 2lioKO3bl.
OTnumne MexXJly TIIOKO30M U CaXapoM COCTOUT B TOM, YTO TJIFOKO3a — 3TO MOHOCAXapua U COCTOUT
TOJIBKO U3 OJHOM MOJIEKYJBbl, a caxap MIIU caxapos3a SBIETCS JUCAXApUIOM U COCTOMUT U3 JBYX
MOJIEKYJI — TIIFOKO3bI U (PPYKTO3HI.

I'moko3a — OCHOBHOW MCTOYHHUK 3HEPTUU JUId OpraHu3Ma. JTy SHEPruio TIII0K03a, OyayuH
COCTaBHOI 4YacThl0 pacTeHHi, MOIy4yaeT OT COJHIA B Ipouecce (OTOCMHTE3a W HAKAIJIMBACT B
CBOUX XMUMHUYECKUX CBSA3AX.

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

VYTIeBoIbl — 3TO YHUKAJIBHOE SIBJICHUE IPUPOJBL, YAUBUTEIBHBIN IPUMED MEPEXO01a HEXKUBOMN
MaTEPUU B JKMBYIO, HEOPTaHUYECKHX BEILIECTB B OPraHMYECKHE. 3a CUET COJIHEUHOW PHEPIUHU J1Ba
HEOPraHWYEeCKNX BellecTBa, yruiekuciasld ra3 CO2 m BOoJa, NPEeBPAIIAOTCS B OPraHMYECKHE —
YTIIEBOJBI U, B YACTHOCTH, ITIFOKO3Y.

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



HMCTOYHUKA DHEPruu, TIJII0OKO3a U3 KPOBEHOCHOTO pycia JODKHA TMONacTh B KIETKH, HO
CaMOCTOSITENILHO CJIeNaTh 3TO OHA HE B COCTOSIHWH. J[Ji1 TOTO YTOOBI MPEOAOJIETh KIETOUHYIO
000JI0UKY, TJIIOKO3€ HYXEH MOCPEAHHK. TakuM TMOCPEIHUKOM sBisieTcs WHCYIuH. WHcynmuH
JNCHCTBYeT KaK KITIOY, KOTOPBIA «OTKPBIBAET JABEPW» KIIETOK, 4Yepe3 KOTOPhIE MOXKET BOWUTH
rioKo3a. Het uinm HemoCTaTOYHO MHCYJMHA — III0KO3a B KJIETKY BOMTH HE CMOXKET, OCTAHETCS B
KPOBEHOCHOM pYyCJie€ U KOHIICHTPAIUS €€ B KPOBU TMOBBICUTCS — OTCIOJIA MOBBIMICHHBINA TTOKA3aTeINb
TIFOKO3bI (Caxapa) KpoBH.

B kieTke rimoko3a pacuierisieTcs, BeIIEss SHEPTHI0, KOTOPYIO OHA HAKOMuUja, U pacnaaasch
Ha MCXOJIHbIE COCTAaBIISIOLINE — BOJY U YIJIEKHCIBINA T'a3, U3 KOTOPBIX OHA KOT/Ia-TO 00pa3oBaiach.
Bony MBI BeIZIENISIEM ¢ MOYOH, YTTIEKHUCIIBIN T'a3 BBIIBIXaeM, a SJHEPTUEH MOJIb3YeMCsl, 9TOOBI XOIUTh,
TOBOPUTD, JyMaTh, )KUTh. TakoB KPyroBOPOT TJIIOKO3bI B OPraHU3Me.

[ToneBose 3agymaenibesi, Kak BCE B3aMMOCBSI3aHO B MPUPOJie. Mbl, XOTS U HE OCO3HAEM ITOTO,
SBJIIEMCS TOJIBKO €€ 4acTbio. COCTOMM M3 TeX K€ MOJIEKYJ BOJIOpPOJa, KUCIOPOa, JKee3a, a Ha
70 % BoOOIIE U3 BOJABI — U MPU ITOM CUUTAEM CeOS YEM-TO COBEPUICHHO MCKIIOYUTEIbHBIM. MBI
CaMOCTOSITENIbHO HE B COCTOSSHUM MPOU3BOIAUTH JHEPIrHI0, HO, TMOCTOSHHO B HEW HYXAasich,
n00bIBaEM €€ U3 MUILEBBIX TPOIYKTOB, KOTOPBIE, B CBOIO OUEpE/Ib, MOTy4aroT ee oT ConHila.

@pykmosa o0namaeT TeMH € CBOWCTBAMHU, YTO W TJIOKO3a, HO, B OTJIHYHME OT Hee,
MIPOHUKAET B KIIETKH TKaHeW 0e3 yuactus mHCyauHa. [1o 310l npuunHe GpyKTo3a peKOMEHIyeTCs B
KauecTBe Hanboliee 6€30MacHOr0 HCTOYHHKA YTIIEBOAOB Ui OOJIBHBIX AHA0ETOM.

I'mok03a, Kak y:ke BbIle ObLJIO CKA3aHO, — ITO OCHOBHOMH MCTOYHMK YJHEPIrud U MUTAHUS
AJIsl KJIETOK OpPraHu3Ma.

B ycnoBusx neduiMra MHCYJIMHA TOpa3io MEHBIIE TIIOKO3bl IOCTHTAET CBOETO KOHEYHOTO
MyHKTa HAa3HAYEHHUs — KJIETOK Pa3jMYHBIX OpPraHoB U TKaHel. [locTymieHue riroKo3bl B KIETKY
YMEHBIIIACTCS, COACPKAHUE TITFOKO3bI B KPOBU TTOBBITIIACTCS.

Hactymaer Tak Ha3bIBaeMblil «rosof cpeau u3o0winus». KieTku He moiaydaroT TIIIOKO3y U
TOJIOJIAIOT, B TO BPeMsI KaK OHA B M30BITOYHOM KOJIMYECTBE HAKATUINBACTCS B KPOBH.

Jlis yToneHHus SHEPreTHYECKOTro ToJIoAa OPraHu3M HCIOJIb3yeT albTepPHATUBHBIC MYTH
NOOBIBaHMSI SHEPTUU U3 )KUPOB U OCITKOB.

Hcnonb3oBaHrue OENKOB B BHJIE DHEPreTHMUECKOTO TOIUIMBA MPUBOAUT K IOBBIILICHHOMY
00pa30oBaHMIO A30THUCTBHIX BEIIECTB M, KaK CIEJICTBHE, K TIOBBIIICHHON HAarpy3ke Ha TIOYKH,
HapyUICHUsIM COJIEBOTO OOMEHa, alua03y W JPYTUM, BPEAHBIM ISl 3I0POBbS TOCIEACTBUSIM.
OcHOBHas 4acTh OEITKOBOI MacChl COJEPIKUTCS B MbIIIAX. [[03TOMY MCTIOIB30BaHUE OCITKOB IS
BBIPAa0OTKM JHEPrMM W WX pachajJ MPUBOAST K MBIIIEUHON cnaboCTH, HapylleHUusM paboThI
CEPJICYHOM MBIIIIIBI, CKEJICTHBIX MBIIII. YMeHbIeHne 3amnacoB Oenka Ha 30-50 % npuBOIUT K
CMEpTH.

[Ipu MCTIOIB30BAaHUH KHPOB B KAUECTBE MCTOYHUKA DHEPTrUU B TIOBBIIICHHOM KOJIHYECTBE
00pa3yroTcs aleToH, alleTOyKCycHas W 0eTa-OKCUMacisiHas KUCIOTH (KEeTOHOBBIE Tela), KOTOpbhie
TOKCUYHBI JJISI OpTaHU3Ma U, TIPEKC BCETO, I TOJIOBHOT'O MO3Ta.

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

Ecnu BbICOKMIT YpOBEHb TIIIOKO3bI B KPOBH COXpaHsieTcsi Oonee 3 MecsIeB, OHA HauMHAET
00pa3oBBIBaTh KOMIUIEKCHI C OelkaMu MeMOpaH KIIETOK COCYJIMCTON CTEHKH M TeMOTJIOOMHOM.
[TocTeneHHO CTPYKTypa KJIETOK MEHSETCS, CTEHKH MEIKHX U KPYIHBIX COCYJOB YTONINAIOTCSA,
MPOCBET B COCYJaX YMEHBIIAETCS, Pa3BUBACTCS aTepoCKiepo3. Bece 3TO MpUBOAUT K HAPYIICHUIO
KPOBOCHA0KEHUSI TKAHEH, TTOMYJaIOINX KPOBb U3 3TUX COCY/IOB:

* IpY MOPAXEHUU MENKHUX COCYAOB, NHUTAIOIIMX CEYaTKy TIJa3, KOXY, KIETKH
MOYEYHON TKaHW, Mepudepryeckux HEPBOB Pa3BUBAIOTCS TaKHWE OCIOXHEHUS auadera,
KaKk pEeTHMHOMATHs, THIEPTOHHUS, HApYIIEHHUS MAEATENbHOCTH TOJOBHOTO MO3Ta,
nuabeTndeckas cTona, TpouIecKue A3Bbl HOT, He(hponaTus — MOpakeHUE MOYECK;

* [IpY1 HOPAKEHUU KPYIHBIX COCYAO0B — MH(DAPKT U HHCYJIBT.



Bor mouemy mnpu nmabere OTKa3bIBalOT MOYKH, JIOAM TEPSIOT 3PEHUE, CTPaAaloT OT
TPO(PUUECKUX SI3B HOT, TPO3SIIMX aMITyTalueH.

JAnaber: popMbl U NIPUUNHBI

Caxapublii auaGer — rpymna SHIOKPUHHBIX 3a00JIeBaHUM, Pa3BUBAIOLIUXCS BCIEICTBUE
OTHOCUTENILHOTO WJIM PEaJbHOr0 HEJOCTaTKa TOpMOHA WHCYJWMHA WM HapyUIEHUs €ro
B3aMMOJICICTBUS C KJIETKaMU OpraHu3Ma, BCJIEJICTBHE YEro pa3BHUBAETCA CTOMKOE YBEIUYECHHE
coJiepKaHus TJIFOKO3bl B KPOBHU.

Pa3nuyaroT 1Be ocHOBHBIE POpMBI Auadera.

JAunaber 1-ro TMNA — HHCYJIUH3ABUCUMbIH

JHuaber 1-ro Tuma emie Ha3bIBAIOT WHCYJIMH3aBUCUMBIM. OH BO3HHMKAaeT TOrja, Korjaa Oera-
KJIETKH TOJDKEIYIOYHOM eJjle3bl MOPakK€Hbl ayTOMMMYHHBIM IIPOLIECCOM U HE CIOCOOHBI (MM
CHOCOOHBI B OYEHb OTPAHMUYEHHOM KOJMYECTBE) MPOU3BOAWTH MHCYNIUH. J[naber 1-ro Tuma wiu
MIPOSABIISIETCS. C POKJEHUS, WIM Pa3BUBAaETCs B paHHEM Bo3pacte. [loaromy ero Takxe Ha3bIBaIOT
IOBEHWJIbHBIM TUA0ETOM WK JHa0eTOM MOJIOABIX.

Haubosiee 4acto BceTpeuawmneiics (opmoil 0BEHWJIBLHOT0 auadera siBJISETCA
ayTOMMMYHHBIH caxapHblii 1uadeT.

AYTOMMMYHHBIH caxapHblii Anader o0ycioBieH cO0eM B UMMYHHOI cucteme. [Ipu 3Tom B
opranusmMe 0o0pa3yloTCsi aHTUTElNa, MOBPEKIAIONINE HHCYIHHIIPOIYIIUPYIOIINE KIETKH OCTPOBKOB
Jlanrepranca moKeIyJOYHOW kene3bl. OCHOBHOW NPUYMHONW 53TOr0 CYUTAETCAd BUpPYCHas
MH(MEKIHsT WIK BO3JCUCTBHE HEKOTOPHIX TOKCHYECKHX BEIIECTB (HUTPO3AMUHOB, MECTHUIHIOB U
npyrux). [Ipu nomagaHuu BHpyca B OpraHuM3M OH PAaclO3HAETCsl MMMYHHOM cCHCTEMOM, KoTopas
BbIpa0aThIBAE€T aHTUTENA AJS €ro YHUUYTOXkeHUs. Ho mpu HEKOoTOphIX cOOSX MMMYHHOH CHCTEMBI
00BEKTOM MOPaKEHUS CTAHOBSTCS HE TOJIBKO UyKEPOJHBIE KJIETKH-BUPYCHI, HO U CBOHU, POAHbIE. B
clly4ae C MHCYJIMH3aBHUCHMBIM CaXxapHbIM TUA0ETOM 3THMHU KJIETKaMH OKa3bIBAIOTCS OeTa-KIETKU
MOJIKENYA0UHON *Kee3bl. KieTku ruOHyT — KOJIMYECTBO BbIpadaThIBAEMOI'0 HHCYJIMHA CHUYKAETCS.

3aboneBaHue NposiBiIsAeTCs, ecin octanoch MeHee 20 % paboraromux kieTok. B Hauane
3a00JIeBaHUs B OpraHU3ME €Ille HMEIOTCS KIJIETKH, KOTOpble BBIpaOAThIBAIOT MHCYJIMH, HO HX
KOJIMYECTBO CJMIIKOM Mo U HE MOXeT obecrneuuth NoTpeOHOCTH opranusma. C HavaaoMm
MOCTYIUIEHHS MHCYJIMHA U3BHE C 3THUX KJIETOK CHUMAETCS IOTIOJHUTENbHAS HAarpy3Ka, U OHU Yepe3
HEKOTOpOE BpeMsI HauMHAIOT NMPOU3BOAMUTH OOJbllIee KOJMYECTBO MHCYJIMHA. B 3TOT mepuon no3a
BBOJIMMOTO MHCYJINHA MOKET YMEHBIUIAThCsI. DTOT 3aKOHOMEPHBIN MPOLIECC BO3HUKAET Y NAI[UEHTOB
B NepBbIi roj 3a0oneBaHus. Ero Ha3pIBalOT «MEIOBBIM MECSIEM», OJITHAKO JUIUTCS OH HEIOJTO.
TpamuMOHHO cUMTaeTCs, YTO dYepe3 HECKOIbKO JieT Oosie3HHM y auabernka 1-ro Tuma
3aKaHYMBAIOTCSI PECYPCHI «POAHOI0» UHCYJIMHA U KOJIMYECTBO BBOJAUMOIO U3BHE MHCYJIMHA JIOJIKHO
MOBBILIATHCS.

Tem yauButenbHel dddekr, OCTUTaeMblii MyTeM NPUMEHEHUs  KaToluTa C
MHUKPODIJIEMEHTAMHU TIPU JICUEHUHU OOJIbHBIX AUA0ETOM 1-TO THIIA, CHIIKAIOIMIMX TaKHUM CIOCOOOM
noTpeOHOCTh B MHCYJIHHE B cpefHeM /10 35 % (B OTHENBHBIX CIyyasX HaMm YAaBaJoCh CHHU3HUTH
noTpeOHOCTh, B MHCYNMHE Tipu nuadere 1-ro tuma mo 70 %!). OObACHUTH (HEHOMEH CHIDKCHUS
NOoTpeOHOCTH B MHCYJIMH3aMEIIAIONIEH Tepanuu y OOIbHBIX CaXapHBIM AMa0eToM 1-ro Tuma MOXeT
TeopHsl «crmsnmx OeTa-kineTok». OdYeBWAHO, 4YacTh OeTa-KJIeTOK mpu auabere 1-ro Thma He
norudaeT, a HaXOUTCS B CIIAIIEM, JJATEHTHOM COCTOSIHUU. BBeJleHne akTHBUPOBAaHHOTO PacTBOPA,
MEHSIOIIETr0 PeOKC-CTaTyC KIETKH, NEPEBOAUT OeTa-KJIETKYy B aKTUBHOE COCTOSIHUE, MTPU KOTOPOM
BO3MOXXHA BBIpaOOTKa MHCYyNMHMHA. KcTaTu, AMOHCKHE yYeHBbIe JOKa3ad BIMSHHUE JKUBOW BOJIBI Ha
BOCCTaHOBJIEHHE (DyHKUUI OeTa-KJIeToK mpu auadere 1-ro Tuma B SKCHEPUMEHTAIbHBIX YCIOBUSX,
MOATBEPAUB HAIll KIMHUYECKHUH OTIBIT.



JAmnader 2-ro TMNA — HHCYJIMHHE3ABUCUMBbI

CaxapHplii n1uadeT 2-ro TMIa BO3HUKACT MPU HAPYIICHUU JICUCTBUSI MHCYJMHA B TKaHSIX.
[Ipu STOM WHCYIWH BBIpa0aTHIBACTCS B HOPMAIBLHOM WIJIM JaK€ TOBBIIICHHOM KOJHYECTBE, HO
KJIeTKa €ero He 3aMeyaeTr. Takoe COCTOSHHE Ha3bIBaeTCs HMHCYJIMHPE3UCTEHTHOCTHIO.
[MomkenynouHas jkelne3a HaYWMHACT BbIPAOAThIBATh HMHCYJIMH BO Bce OONbIIEM H OOJbIIeM
KOJIMYECTBE, YTOOBI KJIETKM YCBAaUBAIM IUPKYJIUPYIOLIYI0 B KPOBH TIIOKO3Yy. Uepe3 HEKOTOpoe
BpEMs HACTYIAeT UCTOIICHUE OeTa-KIETOK, U IPOAYKIIHS HHCYJIMHA TIa/1aeT.

Oty Qopmy nuabera emie Ha3bIBAIOT MHCYJIMHHE3aBHUCHUMOM, TaK KaK Ha MEPBBIX 3Tarax
00JIe3HM BBEJCHHS MHCYJIWHA, KaK MpaBuio, He TpeOyercs. TpanumuonHo B Havyane 3a00IeBaHUs
UCIOJIb3YIOT JHMETy, J03UPOBAaHHbIE (HU3UUYECKHE Harpy3Kd M TaOJIeTUPOBAaHHBIC IIpernapaThl,
3aMeJISIFOIINE BCACBIBAHHUE TIIOKO3BI B KEITYAOYHO-KUIIIEYHOM TPAKTE WM MOBBIIIAIOIINE BEIOPOC
MHCYJIMHA KJIETKaMU MOJKeNTy104HOM kene3bl. [loTpeOHOCTh BO BBEACHUH MHCYJIMHA O3HAYAET IS
nuabeTuKa 2-ro TUIA «HAaYajio CIyCKa C TOPhD U 0KUIaHUE OCIOKHEHUMN.

JleueHne gpuabeTa xnMBOM BOAOM

Kaxk npoBoauioch uccienopanme?

Nndopmanus, npuBeeHHasi HHMKe, OCHOBAHA HAa 0000LIEHHOM ONbITe NPHUMEHECHHUS
KATOJIMTA NPH JedyeHnU auadera 1-ro u 2-ro TMIOB M aHAJM3e MOKa3aTesleldl JHMIHIHOTO M
YIJ1€BOJHOI0 00MEHA 10 M NOCJIe JeYeHH.

Ecnu nns Bpaueill M30KEHHOE HUXKEe OyleT MOHATHO — JUIsl HUX TaKue MCCIEJI0BaHUS B
HOpsAKE Bellel, — TO AJist OOJIbHBIX MPHUBEY HEKOTOPbIE OOBSICHEHNUS.

Jlj1g TOro 4ToObl MOHATH, IOMOTAET JIU a0CTPAKTHBIN npenapar A npu Je4eHUH abCTPAKTHOTO
3aboneBaHus B, Hy)XHO mpoBecTH HaONIOJEHUE 3a JOCTATOYHO OONBLIONW Tpynmoil OOJIBHBIX C
MIOX0’)KMMH UCXOJHBIMHM JaHHBIMU (BO3pPacTOM, AMArHO30M, ITOKA3aTEIsIMU KPOBH U T. 11.). Y 3THX
OO0JIbHBIX (OCHOBHOM IpyMIibl) O€pyT Hy KHbIE aHAJIM3bI 10 Hayaja JEYSHUs, B AUHAMHUKE JICUEHUS
(uepe3 2 Hemenu, yepe3 MecCsIl U T. I.) U B TEYECHUE KAKOTO-TO BPEMEHH TOCIE JICUYEHUs, YTOOBI
BBISICHUTh JIOJTOBPEMEHHOCTh 3(dexra nedeHus. Jlns cpaBHeHHs OepyT elle OJHY TpyImILy
0O0JIbHBIX, MOJIyYaBIIUX APYroe JIEYeHHE WIM HE MOJy4aBIIMX HUKAKOTO JIEYEHUsS — 3TO T'PYIIIBI
KOHTPOJISL.

JleiicTBre KaToinTa Mbl U3ydaid y OOJIbHBIX AMA0ETOM Kak MHCYyJIuMH3aBHUcUMOToO (1-ro), Tak
U MHCYJIMHHE3aBUCUMOTO (2-ro) THUIMOB. BONBIIMHCTBO OOJIBHBIX MOJNydYalo HHCYJIWH B BUJE
UHBEKLUH, NOPUMEPHO TpPeTh — OpajbHbIE CaxXapOCHIDKAWOIIME Ipenaparbl. boibHbIE
MHCYJIMH3aBUCUMON (hOpMOH TOTydaal UHCYJIMH B BUJE HHBEKIIMNA WIN UMEIH UHCYIHH-TTyMITY.

BonbHbIe nepesoti epynnwvl, KOTOPbIE JONOJHUTENIBHO K TPAJUIMOHHOMY JIEUEHUIO TPUHUMATIN
Kamoaum ¢ MUKpo3ieMeHmamuy, COCTaBUIN TaK Ha3bIBa€MYIO ONBITHYIO rpynmy. JKuByro Bogy
00JbHBIE MUK TOce /bl B KonuuecTBe 10—12 mut Ha 1 KT Macchl Tena, YTO COCTABIISAIO MPUMEPHO
700-900 mu1 B nenp. Karonut roToBuin yTpoM Ha BeCh J€Hb B KIMHHUKE WM INpakcuce. B Boxy
BBOJWJINCH MHHEpaIbl U MHMKPORJIEMEHThl M 3aTe€M aKTHUBUpOBalIHCh. COCTaB MHUHEpaIoOB ObLI
pasnuyHbIM JUId O0NbHBIX auabetoM 1-ro w 2-ro tumoB. O TOM, Kakue MMEHHO MHUHEpalbl U
MHUKPO3JIEMEHTHI UCIOIb30BAINCH, TIOAPOOHO paccka3aHo B pazjaene «Makpo— U MHUKPOIJIEMEHTHI,
MIPUMEHSBIINECS JUIs JICUCHHs CaXapHOTo 1nadeTay.

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

Bmopasa epynna  OONbHBIX (KOHTpPOJIBHAs) MOJIydala MOAbKO MPAOUYUOHHOE JledeHue.
MHCYJIMH WIN APYTHE CaXapOCHMKAIOIINE MTPenapaThl.

Tpemvsi (TOXE KOHTPOJbHAS) epynna TONydana mpaouyuoOHHYI0 Mepanuro U Kamoaum,
NPUTOTOBJICHHBIH HAa OCHOBE BOJOMNPOBOJAHOM BOABI 0€3 BBEIEHHS MHUHEPAJIOB WU
MHUKPO3JIEMEHTOB. TpeThio TPYIIly MBI CO3[aJIH, YTOOBI IPOBEPUTH, OYJET JIM TOJIbKO >KHBasi BOAA,



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

IToka3aTesu yrijieBoJAHOI0 M JUIUIHOTO OOMeHAa

Kpurepuem >(QQeKTHBHOCTH NPUMEHEHUS >XUBOW BOJBI SBISUIOCH YMEHBLICHHE >KAJI00
MAlMEHTOB: YJIyYlIEHHE CAaMOYYBCTBHS, YMEHBIICHHE CIa0OCTH, YyBCTBA JKaXKAbI, OOMH |
napacTe3uil HOT, MOBBILICHUE YHEPTUU U PAOOTOCTIOCOOHOCTH.

Kpome Toro, MbI IpOCIEeKUBAIH CIICAYIONINE TOKA3aTeN YIIIEBOIHOTO U JIMITUIHOTO OOMEHa,
KU3HEHHO BaYKHBIC JIJIs1 OOJIBHBIX THA0ETOM.

* I'mioxo3a 6 kposu namowax (HOpMaJIbHOE COJIepKaHUE IIIOKO3bI B KaITMIIIIPHOM
KpOBH HaToOIIaK BapbupyeT oT 3,5 no 6,4 Mmoas/n unu ot 60 mo 125 mr/mia). OT1oT
MoKa3arenb HauOoJiee 4acTo MCHOJIb3YETCS, HO CHJIBHO 3aBUCHUT OT MOMEHTAJIbHOTO
COCTOSIHMSI 4YEJIOBEKa: HEPBO3HOCTh, IPHUHSTHIA €lIe Buepa aJKOIroJib WIH ChEICHHBIN
KyCOYeK TOPTHKa MOTYT CHJIBHO BIIMSITH Ha TIIOKO3y B KPOBH HATOILIAK, TOTOMY Ooliee
JOCTOBEPHBIM IOKA3aTeNEM SIBJISIETCS CIIE LY FOLIHH.

* [ nuxosunuposanusiii 2cemoznobur HbalC (B nopme 4,3—6,1 % ). Ilpu caxapaom
nualbere TIIIOKO3a BCJIEICTBUE HEJOCTaTKa MHCYJIMHA HE BCS MPOHUKAeT B KIETKH,
OoJblIast yacTh ee HUPKYJIUPYET B KPOBEHOCHOM pycie. TaM OHa XMMHUYECKH pearupyer
C TEMOIVIOOMHOM, COIEpXalluMCsi B JIPUTPOLMTaX KpoBU. B pesymprare 3TOrO
B3aMMOJICHCTBUS BO3HUKAET HOBOE BEIIECTBO — IIIMKO3MIMPOBAaHHBIA remMorioduH. Tak
KaK DPUTPOLUTHI KUBYT A0 120 AHEH, 3TOT KpUTEpUi JaeT TOCTOBEPHYIO WH(POPMAIHIO
O COCTOSIHUM IMa0EeTH4eCKOro OONBHOTrO 3a mpenmecTByromue 3 mecsaua. VIMeHHO OH
MOKa3bIBAET OMACHOCTh Pa3BUTHUS OCIOXKHEHUI Auadera, Tak KakK, HaXOIICh TaKk JOJTrO B
KpPOBH, TJIIOKO3a OKHCIAETCS W HadMHAeT 0O0pa3oBBIBATH CBSI3U ¢ Oeiaxamu MeMOpaH
KJIIETOK COCYJIUCTOM CTeHKUM. I MMEHHO 3TOT KpUTEpHUH II0KA3BIBAECT AJECKBAaTHOCTH
neueHus. PocT rimKo3mnmpoBaHHOro remorioonHa Ha 1 % mokaspiBaeT, 4TO B
nocneaHue 2—3 Mecsla ypoBeHb TII0KO3bI B IJIa3Me KPOBH TaK)Ke BO3POC MPUMEPHO Ha 2
MMOJIB/II.

I'MMKO3UAMPOBAaHHBIN TeMOTTIO0ONH UCIOIB3YETCs KaK M0Ka3aTellb PUCKA PA3BUTHUS
ocioxHeHUH nuabera. Ecnu nuaGetuk 2-ro THma ao00beTcsl TOro, YToOBl MOKa3aTeH
[JIFOKO3bI HATOIIAK y HEro ObUIM HUXkE 6,1 MMOJIB/JI, @ IOC/Ie eIbl — HIDKE 7,5 MMOJIB/JT U
MOKa3aTeIy IIIMKO3WIMPOBAHHOIO reMoryioOuHa Huwxke 6,5 %, TO PUCK BO3SHUKHOBEHUS
MHUKPOAHTHONIaTHN (TIOPaKEHHUsI MEJIKHX COCYAOB) OyIeT HU3KUH, TO €CTb, T'OBOPS
MPOCTBIMH CJIOBaMH, B Oimkaiimme 10-15 ner oH He OCIEenHET, HOTH eMy He
aMITyTHPYIOT ¥ TIOYKH OyIyT paboTaTh HOpMAIBHO.

YMeHbLIeHHE NOTPeOHOCTH B MeIMKAMEHTAaX

YMeHblIeHHe TOTPEOHOCTH B MEIUKAMEHTaX BBICUMTHIBAIIOCH B MPOLIEHTaX M ONPEAEIsIOCh
TOJIBKO Y OOJIbHBIX, KOTOpPbIE MOTPEOJIAIN MHCYJIUH WM €ro aHajioru B gopme mHbekuuid. Jlosa,
notpebisieMasi 00JIbHBIMU 10 Havasa JieueHus:, mpuHuManacs 3a 100 %.

VYMeHblIeHHEe Takoil NOTPeOHOCTH SBISETCS TJIABHOM 1E€Nbl0 Bpaued M MNAlUEHTOB U
BOXHEUIIIMM KpUTEpUEM YIIyUlIeHUsl cOCTOsHUs OonbHOro. Ha ¢done mpuema >kuBOW BOABI HaM
yJaBajoCh CHU3UTh MOTPEOHOCTh B MEIMKaMEHTax y OONbHBIX quadetoM 1-ro tuma no 35 %, a 'y
001pHBIX quaberom 2-ro tuma — 10 70 %! DTo roBOpUT 00 ymydlIeHHH BOCIPUUMYNBOCTU KIETOK
K UHCYJIMHY U MOBBIIIEHUH BBIPAOOTKU MHCYJIMHA Y TUa0ETUKOB 2-T0O THIIA.

Tpynuee 00bACHUTH 3TOT (peHOMEH y AMAaOEeTUKOB 1-ro TUma, BeIb CUMTaeTcs, 4Tro Oera-
KJIETKH Y HUX YHHUYTOXKEHbl M BBIpaOOTKAa MHCYJIMHA HeBO3MOkHA. OJHAKO HAlM KIMHUYECKHE
UCCIIEIOBAaHUsI W DKCIIEPUMEHTAJBHBIE JAaHHBIE SINOHCKMX YYEHBIX JOKa3bIBAIOT, YTO TaKas
BO3MOXXHOCTh CYIIECTBYET.

YpoBeHb xoJiecTepuHa

Xonecmepurn ~ — 3TO TPUPOAHBIA KHUPHBIM (IUNO(UIBHBIA) CHUPT, COAEpXKAIIUWCA B
KJICTOYHBIX MeMOpaHaX BCeX JKMBOTHBIX opranu3moB. Oxosno 80 % xonectepruHa BbIpadaThIBaeTCs



CaMHUM OPraHU3MOM (II€YEHBIO, KUIIEYHUKOM, IOYKaMH, HaJIOYEUHUKAMH, TIOJIOBBIMH OpPraHaMH),
ocranbHble 20 % noctynatoT ¢ nuumei. [3-3a MaccoBOi aHTHpPEKIIaMbl XOJECTEpUHA WIH, BEPHEE,
pEKIIaMbl aHTUXOJIECTEPHHOBBIX CPEICTB Y MHOTUX CKJIA/IBIBAETCS BIICUYATICHUE O XOJIECTEPUHE KaK
0 BEILIECTBE, UCKIIOUUTEIIBHO BPEAHOM JUlsl opranu3ma. Ha camoM Jiene 3To HE COBCEM TakK WIH,
BEpHEE, COBCEM HE TaK. XOJIECTEPHH BBINOIHAET MHOXKECTBO IOJIE3HBIX (PYHKIUII B OpraHusme, B
TOM 4Hclie o0ecreyrBaeT CTaOMIBLHOCTh KJIETOYHBIX MeMOpaH. OH HE0O0XOAWM Ui BBIPAOOTKU
BATaMuHa D, a Takke pa3jMYHBIX TOPMOHOB — KOPTU30j1a, KOPTU30HA, aJlbJOCTEPOHA, 3CTPOr€HOB,
IIPOreCTEpOHa, TECTOCTEpOHA. B mocnenHee BpeMs HaWAEHBI J10Ka3aTelbCTBAa Ba)KHOM poJin
XOJIECTEpUHA IS 3aIMTHI OT paKa, JESITEIbHOCTH FOJOBHOIO MO3ra U UMMYHHON CUCTEMBI.

B nacrosmiee BpemMs OyM M0 CHHKEHUIO XOJIECTEPHHA JIOOBIMH Iy TSIMH B 3alIa/IHBIX CTpaHax
uzeT Ha yobuib. Jl0Ka3aHO, YTO MOBBILIEHHBIN XOJIECTEPUH HE SIBJISETCS HEMPEMEHHBIM CITyTHUKOM
aTepockiepo3a. Bce uaie roBopsT, 4TO 3a/JlaHHbIE 3HAYEHUS HOPMBI XOJIECTEpPUHA HM3HAYaJIbHO
3aHMKEHbl (M He 0e3 BIMAHUA (apMaKOJOTMUYECKOM WHAYCTpHM), Tak 4To, Hampumep, 80 %
3mopoBoro HaceneHusi ['epmanun yxe B 20-25 neT sSKOOBI MMEIOT TIOBBIIICHHBIC IOKA3aTENH
XOJIECTEpUHA, KOTOpBIE BPayd HACTOATEIBHO PEKOMEHIYIOT CHIKATh. IIpuueM Uil MOHMXKEHHA
XOJIECTEpUHA INpeJlaratoTcsi He «0apXaTHble METO/bD» TUIA JUEThl WM JIEKAPCTBEHHBIX TpaB, a
XOJIECTEpPUHIIOHMIKAIOLIUE IIPENapaThl, KOTOPBIE SBIISIIMCH B IIOCIEIHUE TOABI OAHUM U3 «30J0THIX
TEJBLIOBY, TPUHOCAIINX (papMUHIYCTpUN (HAHTACTHUECKYO MPHUOBLITH.

B 1O Xe BpeMsa 3adacTyl0 3aMaquMBAaEMble€ PE3YyJbTaTbl HE3aBHCHMBIX MCCIECIOBAHUN
MOCTICTHUX JIET BOOOIIE CTABAT IO/ BOIIPOC CBSI3b MKy MOBBIIIEHHBIM XOJECTEPUHOM U PHUCKOM
3a00J€BaHUNH  CEpAEYHO-COCYJUCTOM  CHUCTeMbl.  3aTO  CYIIECTBYIOT  MHOIOYHCIICHHBIE
MIOATBEPIK/ICHUS CBSA3H MEXy IPUEMOM XOJECTEPUHCHUKAIOIIMX IPENapaToB U BOSHUKHOBEHUEM
OHKOJIOTMYECKHX M IICUXUYECKUX 3a00JIeBaHUIA.

[TosTOMy XOTS M ClIeIyeT MPUIACPKUBATHCS HOPM COJIEPKaHHsI OOIIETO X0JIeCTEprUHA B KPOBH,
OOJIbIIIET0 BHUMAaHMS 3aCily’KUBAeT KOJMYECTBO B KPOBU «XOpouie20» XojecTepuHa (BBICOKOH
IJIOTHOCTU) U «Na0X020» (HU3KOW MIIOTHOCTH). [IIIOTHOCTH XOJecTeprHa 3aBUCUT OT Oenka, B
KOTOpBIM OH «yNakoBaH». Beab, Kak W JOpyrue »XUpbI, XOJECTECPUH HE CMELIMBAECTCS C BOAOMU
(KpOBbIO), @ 3HAUUT, HE MOXKET B HeM nepenBurathes. st Toro uToObl EPEHOCUTH XOJIECTEPUH C
TOKOM KpOBHM, HAlll OPIaHU3M «YIaKOBBIBAET» €ro B MPOTEMHOBYIO 000J0YKY (OenoK), 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 OCaJOK U CPOPMHUPYET aTEepPOCKIECPOTHUECKYIO OJIAIIKY Hiu Oyjaer
0J1aromnoIy4HoO JJOCTaBJIEH B MIEYeHb, TaM MepepadoTaH U BbIBEJIEH U3 OpraHu3Ma.

Ectb  HeckombkOo  BHJOB  OEIKOB-TPAHCIOPTEPOB  XOJECTEPUHA,  Pa3INYArOIIUXCS
MOJIEKYJIIPHOM Maccoil M CTENEeHbI0 PAaCTBOPUMOCTU XOJIECTEpUHA (CKJIOHHOCTBIO K BBINAJICHUIO
KpPHUCTAJIJIOB XOJIECTEPHHA B 0CAJI0K U (POPMHUPOBAHUIO aTEPOCKICPOTHUECKUX OJISIIEK).

benku-tpancnopTepsl ObIBalOT BBICOKOMOJIEKYJSpHBIMH — «xopoummmu» (HDL, JIIIBII,
JIUIONIPOTENIbl BBICOKOM IUIOTHOCTHM) M HU3KOMOJIEKYJSIpHBIMH — «mtoxumu» (LDL, JITTHII,
JUMONPOTEN bl HU3KOW IUIOTHOCTH), a Takke O4eHb HHU3KomosekyisipHeiMu (VLDL, JITTOHII,
JIUIONIPOTEN/Ibl OUE€Hb HU3KOW IJIOTHOCTH).

Coodeporcanue 1unoOnpomeunos 8viCOKoU NA0OMHOCMU. BBICOKOMOIEKYIISIPHBIE («XOPOILUE))
JIUIONPOTENbl XOPOILIO PAcTBOPHUMBI M HE CKJIOHHBI K BBIJCIIEHUIO XOJECTepUHAa B OCAJOK.
[TosTOMy OHM 3alUINAIOT COCYJbl OT ATEPOCKIEPOTHMUECKHMX H3MEHEHHUH (TO €CTh SBIISAIOTCS
aHTHATePOTE€HHBIMU).  AHTHUATEPOr€HHbIE  JIUIONPOTEUHBI  BBIBOAST  XOJECTEPUH  OT
nepudepuyeckux TKaHEH B TeueHb A €ro JajbHEWIIEero BHIBEJICHUS U3 OpraHW3Ma B BHJIE
KEIYHBIX KHUCIOT. YUeM BhIlIE MPOLEHT «XOPOIIMX» BbICOKOMOJIEKYJISIPHBIX JUIONPOTEUIOB B
00I1IeM KOJMYECTBE XOJIECTEPUHCBA3BIBAIOIINX JTUMOMPOTEUI0B, TEM JIyUILIE.

Cooeporcanue nunonpomeunog Huskoti niomuocmu.  HU3KOMONEKYJSIpHBIE («IUIOXHE)
JIUIONIPOTEN bl MAJIOPACTBOPUMBI M CKJIOHHBI K BBIIEJICHHMIO B OCAJOK KPUCTAJJIOB XOJECTEPHHA.
[Ipu >TOM QOpPMHUPYIOTCS aTEPOCKIEPOTHYECKUE OJIAIIKM B COCyJaX M TIOBBIIIAETCS PHUCK
uHpapKTa, HHCYJIbTa, a TaKXKe JPYIMX CEpACYHO-COCYIHUCThIX ocioxHeHud. [loHmwkeHue
COJIep’KaHusl JIUMIONPOTEMHOB HHU3KOM IUIOTHOCTH SBJISETCS BAXXKHBIM KPUTEPUEM YIIyUILEHHUS



COCTOSIHMSI OOJIPHOTO W CBHJICTEILCTBYET O CHHXXEHHHM PHUCKAa BO3HHUKHOBEHHS Yy HETO
MAa0ETHYECKUX OCIIOKHEHUHN.

NneanpHO, KOT/Ia YPOBEHD IUIOXUX», HU3KOMOJIEKYIISPHBIX JIUIIONPOTEUIOB Y NHA0CTUKOB
Hmxke 70 mr/min. Cnemyer 3aMeTUTh, YTO TaKOHW YPOBEHB JOCTUTACTCS y B3POCIHBIX JIOJCH OYCHb
penxo. HopManbHble 3HaYeHUS a1 quaOeTHUKOB Jjekar Hiwke 100 Mr/mn umu (o0 poCCHMCKUM
MEpKaM) JUIsl My»K9uH — 2,25-4,82 MMoIb/m, 1uist skeHmmH — 1,92-4,51 MMoIb/m.

HN3MeHeHMe apTepHATBHOTIO TaBJIEHUS

Aprepuanbhyio runeprouio umerot 70—-80 % GonpHbIx Auaderom. M Haobopot: 6onee 60 %
BCEX CIIy4yaeB THIEPTOHHH SIBIISIIOTCA CJICACTBHEM THIEPUHCYJIMHU3MA M PE3UCTCHTHOCTH K
WHCYJIMHY.

CoueTaHue TUNIEPTOHMM M JUabeTa OYECHb OMACHO, TaK KakK BEJET K CMEPTH OOJBHBIX OT
CEepICYHO-COCYIUCTHIX OCTIOKHEHUH, B IEPBYIO OYepe/b OT MHCYJIbTa U HH(ApKTa MHOKap/Ia.

ApTepralibHOE JaBJICHUE TTOKA3bIBACT CUITY, C KOTOPOM IMMOTOK KPOBU BO3JICUCTBYET HAa CTEHKH
aprepuii. [1oBBIIIICHHOE KPOBSHOE IAaBJICHWE O3HAYACT, YTO Ballle cepiane paboraeT ¢ Oobiieit
Harpy3Ko#, 4eM 0OBIYHO, ITOJBEPTasi apTePUH OOJIBIITIOMY HAIIPSHKEHUIO M MOBBIIIAS PUCK CEPACUHO-
COCYJUCTBIX 3a00J1€BaHUM.

bonbHOMY nraGeToM HEOOXOIUMO MOAJIEPKUBATH TaK HAa3bIBAEMOE «IIEJIEBOE apTepUAIbHOE
nasineHue» Ha ypoHe 120—130/80-85 mm pt. ct. CTaTUCTUUECKH YCTAHOBIIEHO, YTO MOJIEpKAHNE
apTepHallbHOTO JaBJiCHHUS Ha OSTOM YPOBHE TPUBOAUT K CYUIECTBEHHOMY YBEIHUEHUIO
MPOJOJDKUTENIBHOCTH  KM3HU U YMEHBIIEHUIO CEPJICYHO-COCYJUCTBIX  OCJIOKHEHUU
TUIIEPTOHUYECKOW OOJIC3HH.

Kaxk MeHsi10chb cocTosiHMe 00JIbHBIX IPH NUThE )KUBOM BOJbI ¢ MUKPO3JIeMEHTAMHU?

bosnbHble auaberom Kak 1-ro, Tak M 2-ro TUMA, NPUHUMABLIME JONOJIHUTENBHO K
TPAIUIIMOHHOMY JICYCHHIO JKUBYIO BOJAY C MHKpPOIJEMEHTaMH, YK€ UYepe3 HECKOJbKO ITHEH
OTMEYaJIM SIBHOE YJIyYlIEHHE CaMOYYBCTBHUS, HCUE3HOBEHHE CJa0OCTH U  IOBBILICHUE
paborocnioco6HOCTH. OCOOEHHO 3aMETHBIM OBLIO YITyYIlIeHHE Y OOJIBHBIX C OHEMEHHEM PYK H HOT,
a Takke OOJIIMM B MKPOHOKHBIX MBIIIIAX U 3aTPYJHEHUAMU NPU X0Jb0e. Yike uepe3 2 Helenu y
TakuX OOJNBHBIX HCYe3ady OO0NMM B HOTaX M TAapacTe3Wd, MPEKpaIlalnch HOYHBIE CYAOPOTH
MKPOHOKHBIX MBIIIII.

1. CHM:KkeHUe IJII0K03bl B KPOBH Y 00JIbHBIX 1Ma0eToM 2-ro THIIa

VY 60NbHBIX AMA0ETOM 2-T0 THIA MTOKa3aTeIH TII0KO3bl B KPOBH OOBIYHO HAYMHAIOT MEHATHCS
K KOHIly 2-ii HEJeNnu MpueMa KaTtoyimTa. MBI MpOBEpsIN TIIIOKO3y B KPOBHU IO JICUCHUs, yepe3 2
HeJ/Ie M T0CIe Havaja JISYeHHUs], Yepe3 MecsI] 0CIe OKOHYAHUS JICUYSHUS U 3aTeM KaXKbli MecsIl B
TedeHue mnosyroga. OObMHO 3P (EKT MecIYHOro JEUEHHUs MPOJOJDKAETCS OKOJIO 5—6 Mecsles,
MIOTOM IJIIOKO32 B KPOBU HAYMHAET MEJIEHHO BO3pACTaTh.

Yepez 4-6 Henmenb mnpuemMa KaToJUTa C MHKPOdJIEMEHTaMH IpU HauyalbHBIX CPEAHMX
3HA4YEHUSAX IIIIOKO3bI 175 MI/am Mbl HAOMI01aNK CHUYKEHHE TIIIOKO3bI B KDOBU HATOIIAK:

* yepes 2 Henenu — Ha 16 %;

* yepe3 4 nenenu —Ha 11,5 %;

* gyepe3 MecsIl IOCiIe 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 Mocie OKOHYaHus JieueHus — Ha 13,7 %.

Uro o3HavaoT 3TU npoueHThl? Hanpumep, cpennee Hanbobliee MOHMKEHUE TITI0KO03bI ObLIO
JOCTUTHYTO uepe3 3 Mecsa u coctaBuio 25,7 %. ITo 03HavaeT, 4To €Cii y OOIBHOTO /10 JISUSHHUs
IJIFOKO3a B KPOBU B TEUYCHHE IHS B CpeaHeM cocTaBisiia 175 mr/mi, To depe3 3 mecsia mocie
Hayaja JIEYeHUs CpEeJHHE 3HAYCHMs TJIIOKO3bl MOYTH HOPMAIU30BAJIUCh U OBLIM YyTh BBIIIE
BepxHel rpaHunel HOpMbl — 130 mMr/an. Ilpuyem 3TO0 mnpoucxonuiao Ha (QOHE CHHKEHUS



MEIMKaMEHTO3HOW Teparnuu!

VY nanueHTOB KOHTPOJIbHOM TPYIIbI, MOJYYaBUIUX TOJIKO TPAJWLHUOHHYIO TEparui, He
Ha0J110/1a710Ch CHUYKEHHUSI [TOKa3aTesei TTI0KO3bI.

VY manueHToB, MPUHUMABIIUX TOJBKO XUBYIO BOIY 03 BBEJCHHS B HEE MHKPOIJIEMEHTOB,
TaKk)Xe HaOJI0/1aJI0Ch CHIDKEHUE TIIFOKO3bl B KPOBH, HO JICHCTBHE ObLIO HAMHOTO ciia0ee U HE CTOJb
JONTOBPEMEHHOE (MaKCHMAaJbHOE CHIDKEHUE TIIFOKO3bI HAOIIOJAIoOCh Yepe3 4 Hemenu IpuemMa
pactBopa (mo 11 %), 3aTtem uepe3 2—3 Hedenu ypOBEHb TIJIFOKO3bI BO3BpALIANCAd K MPEKHEMY
YPOBHIO).

PesynbpTatsl nccnenoBanus nmokasansl Ha puc. 20.
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Puc. 20. CHuxeHue mnokaszateneil TIIOKO3bl B KPOBM HaTollaKk Ha ()OHE MpUMEHEHUs
KaTOJIUTa C MHUKPO3JIEMEHTaMH y OOJBHBIX radeTom 2-ro tuma (Hopma 60-125 mr/mr)

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

Huaber l-ro Tuma BcTpedaeTcss Topa3io pexke, dem aumader 2-ro tuna. Cymraercs, 4to
KOJINYECTBO TAaKHUX OOJBHBIX cocTaBiseT okosno 10 % ot oOmiero uncna quabeTHkoB 2-ro THna. Y
00JbHBIX AMabeToM 1-ro THIa Takke HaOJII0JANIOoCh YMEHbIIEHUE MOKa3aTeNlell TII0KO3bl B KPOBU
HAaTOINIAK, IPUYEM YIYUIIEHUE HACTYIAJIO YK€ MOCIIE MEPBbIX 2 HEAEIb JICUEHUSI.

Hano ckaszaTh, 4To cpeHHE MOKa3aTeNd IIIOKO3bl Y ATUX OOJIbHBIX B LIEJIOM JIydlle, YeM Yy
00JIBHBIX TUAa0ETOM 2-TO THIA, TaK KaK y OOJBIIMHCTBA CTOSAIAa HHCYIMHOBAS ITyMIIa.

[Ipn BBeneHuu KaToJaUTa Ui JiedeHUS OOJIbHBIX AuabeToM 1-ro TuUma Mpu HaydallbHbBIX
cpenHux 3HaueHusx 143,5 Mr/an cpeqHue 3HaYeHUS TIIFOKO3bI CHUKAIUCH!

* yepes 2 Henenu — Ha 21,4 %;

* yepe3 4 nenenu — Ha 34 %;

* gepe3 MecsIl Iociie OKOHYaHusI JiedeHus — Ha 10,5 %;

* yepes3 2 Mecsla Nocjae OKOHYaHus JieueHus — Ha 45 %;

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

Taxum oOpazom, yxe yepe3 2 HeAeIu JIeUeHUs] KaTOJIMTOM ¢ MUKPO3JIEMEHTaMHU TPU CPETHEM
3HAYEeHUU TIIIOKO3bI 710 JieueHus: 143,5 Mr/u1 370 3HaYeHHEe HOPMAJIM30BBIBATIOCH U JIEP’KAIOCHh B
rpaHuIlaX HOPMBI B T€UEHUE 4 MECSIIEB MOCIe OKOHYAHUS JICUECHUSI.

VY manmeHToB KOHTPOJIBHOM IPYMIbl CHIXKEHUS MTOKa3aTelNel roKo3bl He Ha0Ir0/1a10Ch.

VY nanueHToB, MPUHUMABIIUX TOJBKO KUBYIO BOJLY 0€3 BBEJCHHS B HE€ MHKPOIJIEMEHTOB,
TakXke HaOJII0/1al0Ch CHIYKEHHE TIIIOKO3bI B KPOBH, HO JAeHCTBUE ObLIO HAMHOTO ciabee U He Takoe
J0JTOBPEMEHHOE.



Pe3ynbpTathel nccnenoBanus moka3ansl Ha puc. 21.
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Puc. 21. CHwkeHue moka3aTeleil TIIOKO3bI B KPOBHM HATOIIAaK Ha (OHE NPUMEHEHHUS
KaTOJIUTa C MUKPOAJIEMEHTAaMH Y OOJBHBIX AnadeToM 1-ro tumna (Hopma 60-125 mr/mm)

3. CHukeHMe TOKa3aTessl TJIMKO3WIMPOBaHHOro remorjoomna HbAlc y 6oabHbIX
auadeToM 2-ro THIA

Y G0yIbHBIX 11Aa0ETOM 2-TO TUIIA MPH MPHEME KaTOJIUTa C MUKPOAJIEMEHTAMH JIOTIOJIHUTEITEHO
K  TPaAULMOHHOMY  JICYEHUIO  HAOJNIOJAINCh  3HAYUTEIBHOE  CHI)KEHHE  I10Ka3aTelis
TJIMKO3WIMPOBAHHOTO TEMOTJIOOWHA B KPOBH, MPUYEM 3TO CHIDKEHHE JOCTHTANI0 MAaKCHMabHBIX
3HaYeHUH uepe3 MecsAl] IMOCie OKOHYAHHUS JIEYEHUs, MPOJOJDKAJIOCh HECKOJIBKO MECSLEB U
YACPKUBAIOCh HA 3HAUYEHUSIX, HAMHOTO HI)KE MCXOTHBIX, B TCUCHHE 5 MECSIIEB MOCIE OKOHUYAHUS
JICUEHHUS.

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

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

* yepe3 mMecsn — 10 7,2 % (cHmwkenue Ha 2 %!!);

* gepes3 2 MecsIia ociie OKOHYaHuUs JiedeHus — 10 7,5 %;
* yepe3 3 Mecsila Nocjae OKOHYaHus JieueHus — 10 7,6 %;
* yepes 4 Mecsia nocjae OKOHYaHus JieueHus — 10 7,6 %;
* yepe3 5 Mecs1eB rmocie OKOHYaHus JeueHus — 10 7,9 %.

910 3HAYUT, 4YTO Y 6OJ'IBHBIX, NUBIIKX B TedueHue 4-—6 HCACIIb JXUBYIO BOAY C aKTHBHBIMU
MHKPOIJICMEHTAaMH, OIMMACHOCTh BO3HWKHOBCHUA OCJIOKHEHUH CHIDKanach 0oJiee 4eM HAII0JIOBUHY.
TaK, MNoACUYUTAHO, YTO CHUIKCHUC TJIMKO3HUJIIMPOBAHHOI'O reMorJioOnHa Ja>XC Ha 0,9 % o3HaudaeT
CHMIKCHUC PHUCKaA:

* 11000T0 OCJIOKHEHHS WM CMEPTH, CBA3aHHBIX C CaxapHbIM AMAa0ETOM, — Ha
12 %;

* MUKpOaHTHOMATHI — Ha 25 %;

* nH(papkTa Mrokapaa — Ha 16 %;

* mnabeTnYecKor KaTapakTel — Ha 24 %;

* peTMHONAaTHH B TeueHue 12 net —Ha 21 %;

* anbOymMuHypuH B Tedenne 12 et — Ha 33 %.

Y nanuMeHTOB KOHTPOJBHOM TpYyNIbl, IOJy4YaBUIEH TOJIBKO TPAJAULIMOHHOE JIEUYEHHUE,
CHIDKEHHMSI ITOKa3aTesel ITMKO3WINPOBAaHHOIO TeMOTIO0NHA He Ha0II01a10Ch.



Y nanueHToB, NHBIIMX JXKUBYIO BOAY 0€3 MHUKPORJIEMEHTOB, YIJIYYIICHHUS ITOKa3aTems
TIIMKO3WIMPOBAHHOTO TeMOTII00MHA TOXKe He HAOII0JaI0Ch.
Pe3ynbpTathl nccnenoBanus noka3aHbl Ha puc. 22.
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Puc. 22. CHixeHue nokasaresieil INIMKO3WINPOBAaHHOIO reMOIJI00MHa Ha (pOHE IPUMEHEHUs
KaTOJIUTa C MHUKPO3JIEMEHTaMH y OOJBHBIX AradeToM 2-ro tuna (Hopma 4,3-6,1 %)

4. CHHKeHMe TI0Ka3aTesisl IVIMKO3WIMPOBAHHOro reMorjodouna HbAle y 6o0abHBIX
auaoeroM 1-ro Tuna

Y OonpHbIX JuabetoM 1-ro Tuma npu NpuUeMe >KHUBOHM BOJBl C MHUKPO3JIEMEHTaMU
JOTIOJTHUTEIBHO K TPAIUIIMOHHOMY JICYEHUIO HAOIIOAAINCh 3HAYUTEIbHOE CHIDKEHHE IOKa3aTels
IJIMKO3WIMPOBAHHOIO T€MOIVIOOMHA B KPOBH, IIPUYEM 3TO CHMXKEHHE JOCTHIaJl0 MAaKCHUMaJIbHBIX
3HAYEHUH yepe3 2 Mecsla Nociae 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 — 10 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 rnocie OKoH4aHus jeueHus — 1o 7,0 %.

VY NanueHToB KOHTPOJBHOM TIpYMIbI, TMOJXy4aBLIeH TONBKO TPaJAULMOHHOE JIEYEHHE,
CHIDKEHUS ITOKa3aTeseil ITMKO3UIMPOBAaHHOTO FeMOIJIOONHA He Ha0II01anoch.

VY nanueHToB, MNUBHIMX KaTOJIUT 0€3 OINpeleleHHBIX MHKPOIJIEMEHTOB, YIIyUIIEHHs
MOKa3aTels IIMKO3MINPOBAHHOTO FeMOTIIO0NHA TaKKe He HaOJII01aIoCh.

PesynbTatsl MccneaoBaHus MOKa3aHbl Ha puc. 23.
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Puc. 23. CHuxeHHE MOKa3aTeNIel TIIMKO3WIMPOBAHHOTO TeMOII00nHA Ha (hOHE MPUMEHECHHS
KaTOJIUTa C MHUKPO3JIeMEHTaMH y 00NbHBIX quadeTom 1-ro tumna (Hopma 4,3-6,1 %)

5. CHHM:KeHMe OTPeOHOCTH B MHCYJIMH3aMelawueil Tepanuu y 00JbHbIX 1ua0eToM 2-1o
THIIA

BonpHble, mnpuHUMaBIIME B TedeHUE 4—6 HeEIeldb KaTOJUT C AaKTUBHPOBAHHBIMHU
MHUKPO3JIEMEHTAMHU, CMOTJIM CHU3UTH CBOIO TOTPEOHOCTh B MHCYJMHE WJIM €ro aHajaorax. JTO
O3HAYaeT, YTO B pe3yJbTaTe BIUSHUSA >KMUBOW BOJBI M aKTHBHBIX MHUKPODJIEMEHTOB, C OJHOI
CTOPOHBI, BO3PACTAET MPOAYKIUS WHCYJIHHA, C JIPYrOd CTOPOHBI — YYyBCTBUTEIBHOCTH K HEMY
KIETOK opraHusma. JlemaTb mogoOHOE YTBEpXkACHHE TO3BOJIAIOT HAM HE TOJIBKO HAaIIH
KIIMHUYECKHE HAOMIO/IEHUs, HO U OKCICPUMEHTAJbHBIE JIaHHbIC, TIOJYyYCHHbIE SMOHCKUMHU
yuyeHbIMH. O4YeHb Ba)KHO, YTO COKpAIIeHHE MOTPEOHOCTHM B MHCYJIHMHE MPOUCXOAMT Ha (QoHe
YIYUIIECHUS BCEX MOKa3aTesield KPOBU, BAKHBIX IS TMa0eTHKA.

Y OONBHBIX CaxapHbIM JUA0ETOM CHIKAIOCh CpelHee MOTpeOsieHWe WHCYIWHA WM €ro
aHAJIOTOB:

* gyepes3 2 MecsIia Mociae OKOHYaHUs JieueHus — 10 56 %;
* gyepes3 3 MecsIia nocjae OKOHYaHus JieueHus — 10 58 %;
* yepes 4 Mecsila nocae OKOHYaHUs JieueHus — 10 58 %;
* yepe3 5 Mecs1eB 1ociie OKOHYaHus JeueHus — 10 63 %.

PesynbTarsl uccienoBaHus OKa3aHbl Ha puc. 24.

Mecsna nedeHus: )KUBOM BOJOW C MUKPO3JIEMEHTAMU XBATWUJIO JJISi TOTO, YTOOBI COKPAaTUTh
IIOYTU BJBOE IPUEM MEIUKAMEHTOB Ha 5-6 MecsAueB BHepeld. Tak Kak 3TH HCCIEIOBAHUSA
MPOBOAWINCh B KIMHUYECKUX YCIOBUSX, Mbl HE MOINIM TIOUTHh OOJBHBIX KaTOJIUTOM C
MHUKpOdJIeMeHTaMu OoJbiie 4—6 Hexenb. Ho MHorue OomnbHBIE MOCTE BBIMUCKU MPHOOpENH
anmapatbel M JeJald KUBYIO Boay goma. IIpocrto »xuByro Boxy, 0Oe3 no0aBieHuss B Hee
MHUKPOJIEMEHTOB. Y TakuX OOJbHBIX B JaJbHEHIIEM MOCTOSHHO LIJIO CHHXKEHHE MOTPEeOHOCTH B
MHBEKUHUAX WHCYJIMHA U YJIy4llIeHUEe UM HOpMallu3alus aHalIn30B. MHOIHX 3THX OOJIbHBIX MOCIe
MOBTOPHOT'O Kypca IpremMa KHBOH BOABI C MUKPOIJIEMEHTAMU MbI MIEPEBEIH Ha TaOJIeTUPOBAHHYIO
TEpaIuIo.
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Puc.24. CHuxenue nOTPEeOHOCTH B HWHCYJIMHE Ha (OHE NPUMEHEHUS KaTOJIUTa C
MHUKpO3JIEMEHTaMH y OOJIbHBIX TUAa0ETOM 2-T0 THIa

6. CHuKeHMe TOTPeOHOCTH B MHCYJIMH3aMellalolleil Tepanun y 60J1bHBIX q1uadeTrom 1-ro
THIIA

Cuuraercs, 4To MOCIE KOPOTKOrO MEpUoja Hayajla MHCYJIMHTEPANIUU CHUKEHHE J103bl JJIf
OOJBHBIX CaXxapHbIM AuabeToM 1-TO THMa HEBO3MOXHO, BO3MOXHO TOJBKO YBEIMYCHHE O3B
Hammm GonpHbIE caxapHbIM ArabeToM 1-ro TUMa yMEHbIIalu, U OY€Hb OLIYTHMO, 03y BBOAMMOIO
W3BHE MHCYJIMHA, a 3HAYUT, HAYUWJIFCh» BBIPA0ATHIBATh CBOM COOCTBEHHBIH, «POTHON)» HHCYJIHH.

MpbI HOHHMaeM, YTO 3TO CMENbI BBIBOJA, KOTOPBIA TpeOyeT He TOJBKO KIMHUYECKHX, HO U
AKCIICPUMEHTAIIbHBIX TOATBEPKIACHUN. Takue HKCIepUMEHTAIbHbBIE TTOATBEP)KICHUS Mbl HAIILJIU B
paboTax SMOHCKUX YYEHBIX, HAOJIIOJABIIUX TMOBBIIIEHHE BHIPAOOTKH WHCYJIWMHA U TOHUKCHHE
YPOBHS TJIFOKO3BI KPOBH Y JKUBOTHBIX C UCKYCCTBEHHO BOCIIPOM3BOJAMMON KapTHHOU auadera 1-ro
THUIIA, KOTOPBIX MOMJIN KUBOI BO0N. DEeHOMEHY CHIKEHHUS MOTPEOHOCTH B MHCYIMH3aMEIIaoIen
Tepanuu y OOJIHBIX CaXxapHbIM JHA0ETOM 1-TO THIIA OTBEYALT, KAK MHE KaXETCSI, TCOPHSI «CITSAIIUX
0eTa-KIETOKY.

BBenenue akTMBUPOBAaHHOTO pacTBOPa, MEHSIOIIETO PEIOKC-CTATyC KJIETKHU, IEPEBOAUT OeTa-
KIETKY B aKTHBHOE COCTOSHHE, MPH KOTOPOM BO3MOXKHAa BBIPAOOTKAa HHCYJIHHA. Y OOJBHBIX
caxapHbIM AuabeToM 1-ro THIa CHUXKAJIOCH CPeIHEE MOTPeOIeHe HHCYJIMHA WA €70 aHaJIOTOB:

* gyepes 2 Hepenu — 10 73 %;

* yepes 4 nenenu — 10 63 %;

* yepes MecAl — 110 65 %;

* gyepes 2 MecsIia Moce OKOHYaHUs JIeueHus — 10 68 %;
* gepes 3 MecsIia nociae OKOHYaHUs JIeueHus — 10 66 %;
* yepes 4 Mecsiia nociae OKOHYaHUs JieueHus — 10 69 %:;
* yepe3 5 Mecs1eB rmociie OKoH4aHus JeyeHus — 10 80 %.

Pe3y.]'ILTaTBI HCCIICAOBaHUA ITOKA3aHbI HA pUC. 25.



o

190-
1104
100
900 1
B0 -
70
60

T

-\2(} 1 1 1 1 1 1 1
DL YEDEd NCCAE YEDEE YEDEL YEDEl YEfED YEDED
ARdEHHER, P HEARAM  ARMEHME ] mecsd PaecAua Imecsla 4 mecsua b msecause

el 1A TING, MONYS3ELLEA TESAMLMOHHYIO TEDENHC W MBI BORY © MUKDOIAEMEHTAMH
FEYTING, NOAY-38LUER TRAAMLUMOHHYID TEDANMG

=i YTING, NOAYISLLIAA TRAAMUIMOHHYIO TEDANMG W AHEYIO BOAY

Puc. 25. CHmxenue noTpeOHOCTH B MHCYJIMH3aMEIIAIONIe Tepanuu y O0NbHBIX quabeTom 1-
ro Tuna

7. BiiusiHMe HAa NOKa3aTeJd XO0JIeCTePMHA H JIMNONPOTEHJA0B BBLICOKOW W HHU3KOM
IUIOTHOCTH

Hopwma o0miero xonectepuHa KpoBU He JoJkHA mpeBbimaTh 200 Mr/an, win (IO cUCTEME,
KoTopas npunsta B Poccun) — 3,0-6,0 MmMoItb/1.

Hecmotpss Ha TO, 4TO 3HaYeHHE XOJECTEpHHA B OOLIEM CMBICIE B MOCIEIHEE BpeMs
IepecMaTpuBaeTcs, i AUA0ETUKOB IOBBIIIEHHBIM XOJECTEPUH O3HAYaeT IOBBIIIEHHBIA PHUCK
BO3HUKHOBEHHUS  CEpPJEYHO-COCYIUCTBIX OCIOXHEHHH. JlMaGeTuKky Hago OTHOCHTBCS K
MOBBILIEHHOMY XOJIECTEPUHY HACTOPOKEHHO, CTPEMUTHCS €r0 MOHU3UTh, HO HE XBaTaTbCs cpasy 3a
MEIMKaMEHTO3HbIE Tpernaparbl, a TOMbITATbCI CHU3UTH XOJECTEPHH IUETOM, >KUBON BOJOM,
JIEKapCTBEHHBIMH TPaBaMH — 0JIar0 TAKMX BO3MOXKHOCTEH MMEETCSI BEJTMKOE MHOXKECTBO.

PesynbTathl uccneaoBaHus MOKa3aHbl Ha puc. 26.
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Puc. 26. WN3meHeHune mokaszaTenedl XoJieCTepMHA TMpU TNPUMEHEHHHM KaToJiuTa ¢
MUKpO3JIeMeHTaMu Jytst uadera 1-ro u 2-ro TunoB (HopMma 10 199 mr/mn)

Kak BuauTe, HCXOIHBIC TIOKA3aTeNId XOJIECTepHUHA y OONBHBIX JHA0STOM 2-TO THIIA J0 HaJasa
JiedeHus ObUTH HECKOJBKO MOBBILIEHBI M 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 emle 4 MeCsIleB OCTaBajCs HUXKE HCXOAHBIX 3HadeHwil. B rpymme,



KOTOpasi mojiyyaja TOJIbKO TPaJWLMOHHYIO TEpanuio, CHUKEHHS IOKa3aTeliell XoJiecTepuHa He
Habmoxanock. B rpymnme OONBHBIX, NHMBIIMX JKUBYIO BOAy 0€3 MHKPOIJIEMEHTOB, TaKXKe
Ha0J110/1a710Ch CHIYKEHHE X0JIeCTepHHA.

Y OonpHBIX auabeToMm 1-ro THma IEHCTBUE KaTOIUTAa C MHKPOIJIEMEHTaMu ObLIO Oolee
BBIPQKECHHBIM, OJJHAKO M HUCXOAHBIC IMOKa3aTeNd Yy JTUX OOJIbHBIX ObUIM HUXKE U PaBHSUIUCH
219,5 mr/nn. JlelicTBHE KaToIuTa ¢ MHUKPORJIEMEHTAaMH HAOJI0aIOCh B TEUCHHE 6 MECSIEB Mocie
Mecsilla MUThS W MPaKTUYECKH NPUBOJIWIIO IOKa3aTelIH XoJieCTepuHa K HopMme. Mpentuunoe
JICHCTBHE OKa3bIBAJIO MTUTHE JKUBOK BOJIBI 0€3 MUKPOIJIEMEHTOB.

[IpuBeny Takke pe3ynbTaThl BIUSHUS JKUBOM BOJABI Ha IIOKa3aTeld TaK HAa3bIBAEMOI'O
«mioxoro» xonecrepuna — JIITHIT niou LDL.

[Tonmxenue JIITHII sBisercss BakKHBIM KPUTEPHUEM YJIYUIIEHUS COCTOSIHUS OOJBHOTO W
TOBOPHUT O CHIDKEHUW PUCKA BO3HUKHOBEHHS y HEro MUabEeTUYECKUX OCIIOKHEeHuU. MpeanmbHo,
KOI'JIa YPOBEHb «IJIOXUX», HU3KOMOJEKYJISPHBIX JIUIIONPOTEHI0B y nuabeTukoB Huxe 70 mr/mi.
Cnenyer 3aMeTUTb, YTO TaKOM YpOBEHb JIOCTUTAETCS Y B3pOCIBIX JIIOACH OYEHb PEIKO.
Hopmanbnsie 3navenus JINIHIT mos quaGetwkoB nexar Huxke 100 mr/mi, umu (B pOCCHICKHUX
eIMHUIIAX ) JUTSI MYKUUH — 2,25-4,82 MMOJB/, 171 ®eHImuH — 1,92-4,51 Mmmons/m.

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

KaronmuT CTaTUCTHYECKH [OCTOBEPHO TIOHIIKAT 3HAYCHUS «IUIOXOTO» XOJIECTEPHHA Y
n1MabeTUKoB Kak 1-ro, Tak u 2-ro tuna. [Ipuuem neiictBue xatonura ObLIO MPOJIOHTUPOBAHHBIM U
MIPOIOJDKAIIOCH B TEUEHHE 6 MECSIIEB ITOCIIE MECSIIa JICYCHUSI.

Karonut Takke MO3UTUBHO BIMUI Ha MOKaszarenb «xoporero» xoiecrepuna (JINBIT win
HDL), noBsimas ero y 60iapHBIX 1uabeToM 000uX TUMOB. B HOpMe 3TOT moka3aTelb 10JKeH ObITh
Bbime 40 mu/an. B Poccuu npuHATH ciieyrolye 3HaueHus: ypoBeHb Hke 1,0 MMOJIb/TT — HU3KHHA
U CUMTAETCS OCHOBHBIM (PaKTOPOM pHCKa CEpAEUHO-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€HHH COCTOSHHUS OOJIBHOTO.

8. CHM:KeHMe apTepuabLHOr0 AaBJIeHH s

Hanuune y OonpHOTO apTepualibHOM THIIEPTOHKEH caxapHOTo qualeTa cpasy MepeBOAUT €ro
B TPYIITy BBICOKOTO PHCKA CEPJCYHO-COCYAUCTHIX OCIOKHeHHMH. Takoe coueTaHne HeceT B cede
OIAaCHOCTh OBICTPOTO M MPOrPECCUBHOTO Pa3BUTHS COCYAMCTBIX OCJIOKHEHHUH, XapaKTepHBIX Kak
JUIE TUTIEPTOHUKOB, TaK M sl JUAOCTHKOB, ITOCKOJBKY OpTaHbI-MHIIEHH IS yKa3aHHBIX
3a00JIeBaHUN OJTHH U T€ Ke — CepJille, IEHTpaIbHAsl HEpBHAs CUCTEMa, IIOYKH, COCY/IbI.

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



MUBIIUX KAaTOJIUT C MUKpoO3JeMeHTaMu. Tak, runeproHueit 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 % 6onpHbIX ¢ quaderom 2-ro tunanyS0 % OonbHBIX ¢ AuadeToM 1-ro
THUIAa HAa0JII0JaJIaCh HOPMAJIH3alHs apTePHATbHOTO JaBJICHHS, YTO MO3BOJMIO COKPATUTh WIIN JIa%Ke
OTMEHUTH aHTUTUTIEPTEH3HAJIbHBIE CPE/ICTBA.

Kcratn, sxuBas Boma S(QQEKTHBHO CHIDKAeT IaBJICHHE Yy TUIEPTOHHKOB HE TOJIBKO C
caxapHbIM AHa0ETOM, HO U C CepJICYHO-COCYAUCTOM MaTONIOTUEN U IPYTUMU 3a00IeBaHUSIMHU.

IToaBenem urorn

B 3akniroueHue Xo4y MOJBECTHM MPUMEPHBIA UTOr COOPAHHOTO HAMM OIbITA MPUMEHEHUS
KaTOJINTA TIPU JICUeHUU auadeTa 1-ro u 2-ro THUIIOB.

[IpumepHo 4-5 yenoBekaM u3 Kaxablx 30, TUBIIMX KATOJIUT C MUKPOSJIEMEHTAMHU, YJIAETCS C
WHBEKIMH WHCYJIMHA TIEPEeBECTH Ha Ta0JIeTUPOBaHHYIO GopMy JedeHus. OCTaabHBIE COKPALIAIOT
MIPUMEHEHHE UHCYJIMHCOIepKanX MeaqukaMeHToB Ha 20—70 % Ha ¢doHe yinydlleHus nokazaresei,
BAXKHBIX JUJISl AUAOETUKOB.

[Ipumeprno y 1-2 uenoBek u3 Kaxablx 30 103y HHCYJIMHA W3MEHHUTb HE YJAeTcs, HO
yIIydlIeHWe TIIOKa3aTelieli KpOBH W OOIIEr0 COCTOSHUS, IOBBIIIEHHE pPabOTOCIIOCOOHOCTH,
MCYe3HOBEHHE c1ab0CcTH, O0JIeil B HOraXx 0TMEYaroT Bce 0e3 UCKIIIoUeHUs! OOIbHbIE.

[Ipaktueckn y BcexX OOJBHBIX HAOIMIOJAETCSA YIYUIICHHE pE3yJIbTaTOB AaHAJIU30B:
YMEHBIIIEHUE TJIIOKO3bl KPOBH, TJIMKO3WJIMPOBAHHOTO TEeMOIVIOOMHA, OOIIEro M «IJIOXOT0)
XOJIECTEPUHA U YBEIIMUEHUE «XOPOIIEro X0JIECTEPUHAY.

N3 wunTepecHbIX 3(QPEeKTOB, COMyTCTBYIOIIMUX JICUEHUIO KAaTOIUTOM, OTMEYArOTCS:
HOpMaJIU3aIys MOBBIIICHHOTO apTepUaIbHOTO JAaBJICHUS BIUIOTH 10 OTMEHBI paHee MPUMEHSIEMBbIX
TUIMOTEH3UBHBIX MPENapaToB, IMOBBIIIEHHE JHUOUIAO M CeKCyalnbHOM QYHKIMH (Y MYXYHH),
HCYE3HOBEHHE O0JIell B HOrax M CHHApPOMA MEpEeMEXaroleid XpOMOThI, HOpMaIM3alus padOThHI
KHILIEYHHKA, YIyqIlIeHUEe (PYHKIINH MTEYCHH.

[Tocmeaauii cioyyail comyTcTByromEero 3ggexkra MPUMEHEHUS KaTOJIUTa C MHKPOIJIEMEHTAMHU
y OJHOTO W3 HAIIUX OOJBHBIX JHA0ETOM pa3BeceNuil BCEX Bpaueil M MeacecTep B MpaKCHCe.
[IpuxoauT mamnueHT, MOJyYUBIINN Kypc Tepanmuu 2 Mecsila Haszal, Ha o4epeaHON ocMoTp (Tocie
Kypca Tepanuu 00JbHbIE TPUXOAAT KKl MECAIl i1 CAaYu aHAIU30B U Oecebl, TAKUM 00pazom
MBI OTCJI)KMBAEM, B TEUECHUE KAKOTO BPEMEHH coxpaHsieTcs d(PQEeKT JIeueHUs: U OonpeaeseM, Kak
4acTO HAJ0 MPOBOJIUTH MOBTOPHBIE KYpChl Jie4eHHs). Tak BOT, MPUXOAUT STOT MAIMEHT U C
TOP’KECTBOM II0Ka3bIBAa€T MHE CBOIO JIBICHHY, BepHee, 10—12 BOJOCKOB Ha MakylIKe JIBICHHBI.
Oxka3sbiBaeTcs, 0 JeueHus: X He ObUIO, M Hayald OHU PACTH MOCIe JeueHus (Hy, B 9TOM cliydae
eMy Jyulle 3HaTh, OH-TO CBOM BOJIOCHI 3HaeT Hamepeder). OH Bce MeHs paccrpainuBal —
HaOII0 1M JIU MBI 3TOT ()€HOMEH paHbIIIe WU OH TaKOW eTUHCTBEHHBINH. UeCTHO roBOps, HE 3HAIO.
To, 4TO MUTHE W MBITHE TOJIOBBI KATOJIUTOM MTOMOTAET IIPH BBIMAICHUH BOJIOC, 3Hat0. Habmronana ne
pa3 M Jaxke MpOBOJWJIA CHELUAIbHBIE UCCIEIOBAaHUS MO 3TOMY MOBOJY, a BOT TO, YTO KAaTOJUT
MOKET MOMOYb MpH oOsbIceHUH... CrenuanbHO He uccienoBaia. Mol malueHT O4eHb MPOCHI
MEHsI Ha3Ha4YMUTh MOBTOPHBIA KypC JIEUYEHUs MMOCKOPEE — HO TJIFOKO3a y HEro W mociie 2 MECSIEB
MOCJIe OKOHYAHUS JICUeHUs ObllIa B HOPME, JIa M JPYTue MOKa3aTeld XOpollre, U s yTOBOpHUia €ro
HEMHOI'O0 MOBpPEMEHUTh. [locMOTpUM, 4YTO TMpUHECET CIEAYIIIMI Kypc Tepanuu s €ro
LIEBEJIIOPHI.

MeToauKa MPUMEHEHHsI KATOJUTA IJIsl JIedeHUs 00bHBIX AuadeToM 1-ro u 2-
ro TMNOB. bBonbHBIM AMabeTOM Kak 1-ro, Tak W 2-T0 THMA Mbl PEKOMEHYEM IHThE
KaTOJUTA C MUKPOIJIEMEHTaMH. BbIOOp MUKPOIJIEMEHTOB MTPOU3BOUTCS CIICIIUATUCTAMHI
Hamero LleHTpa ¢ yderom Tuma auabera, Bo3pacTa OOJNBHOTO, MOKa3aTejaeld KPOBH U
KOJIM4eCcTBa HpHMeHHeMOﬁ I/IHC}’J’[HH?)&MCCTI/ITGHBHOﬁ TEpaIuu. CBA3aBIINCH C HaMH, BBI
WA TIONYYUTEe PEKOMCHIAIMH, KaKHe MUKPOIJIEMEHTHI TMPUOOPECTH B amTeKe, WU
CMOXETe 3aKa3aTh WXy HAC MO0 MHHUMAaIbHON cTouMmocTH. OMUCAHWE BCEro CIEKTpa
MHKPOJIEMEHTOB TSl JICUCHHUS TrabeTa Bbl MOXKETE POYHUTATH B CIICAYIOLIEM pa3Jielie.



Kartonut roroButcs Ha OCHOBE BOJONPOBOAHON BOJABI. AKTHUBAIUS MTPOBOJAUTCS B
TedeHne 7 MUHYT. PacdeT HOpMBI KaToiauTa Ha JeHb: 12 M Ha 1 KT Tenma. DTO 3HAYMT:
mpu Bece 70 Kr BBl BhIMuBaeTe npuMepHo 850 M pactBopa B JeHb. [IuTh KaTOIUT
PEKOMEHIyeTCs Tocie efbl, Jeis oOmyr mo3y Ha 3—4 mnopruu. JledyeHwe HaAIO
MIPOBOINTH B TeueHUe 4—6 Henenb, KOHTPOINPYS YPOBEHb TIIIOKO3BI B KpoBH. locie Toro
KaK TJIFOKO3a 3HAYMTEIbHO CHU3UTCSA M MPOJEPIKUTCS HAa IPUMEPHO OJMHAKOBOM YPOBHE
3—4 mHs, MOXKHO HAayaTh IMOCTEIICHHOE CHIDKCHUE JTO3bI MHCYIMHA (TI0 3—5 euHMII).

Kaxxnpiii yenoBek MHAMBUAYAJIEH, @ TEUEHUE U JIEUEHHE 1uabeTa CBA3aHbl CO 3HAUUTEIbHBIMU
U3MEHEHUSAMH TJIIOKO3bl, TOITOMY JaBaTh CTaHAAPTHBIE PEKOMEHJALMM [JOBOJBHO TPYIHO.
[Tocoseryiitech ¢ Hamu (1o Tenedony wiu MHTEpHETY) — U BMECTe MbI BbIpaboTaeM HambOosee
IIPOJYKTUBHBIN IUIAH JICUYCHUS.

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

I'unornukemMuyeckuit 3PPeKT KaToauTa, Kak Mbl yOEAUIIUCH, IBHO CBSI3aH C HAJIMYUEM B €r0
COCTaB€ ONPEJEICHHBIX MAKpPO— M MHKPO3JIEMEHTOB B MOHHOM COCTOSHHMU. OOBIYHBIA KaTOJMT,
IIPUTOTOBJICHHBIN Ha BOJONPOBOAHOM BOJE, TOYTH HE BIMSUI HA [TOKAa3aTeIN yIJIEBOJAHOTO 0OMeHa,
HO YMEHBIIIAJl KOJIMYECTBO XOJECTEPUHA U YJIydllal Jpyrue MoKazaTeiau JunuaHoro odmena. C
JPYroil CTOPOHBI, caM 110 ce0e pacTBOP MUKPO3JIEMEHTOB, HE MOIBEPTHYTHIX aKTUBALMH, HE BIUSII
Ha MMOKa3aTelld ¥ He OKa3bIBaJI JIe4eOHOTO BO3ICHCTBUSI.

Hwxe npusenena uapopmanus 000 Bcex MaKpo— M MUKPO3JIEMEHTaX, BIUSAIONIMX HA TCUEHUE
nraberta. [Ipu nedeHun GONBHBIX AHA0ETOM U3 3TOr0 OOMIMPHOTO CITUCKA HAMU BBHIOMPAIOTCS JIUIIb
HEKOTOpble, TO €CTb OCYLIECTBISETCS WHAMBUIYaIbHbIM 1OAOOpP Kak cocTaBa Makpo— U
MHUKPOAJIEMEHTOB, TaK M HX KOJHYECTBAa, KOTOPBIA 3aBUCHUT OT BHJAA AWadeTa, TOKas3arenen
YIJIEBOAHOTO U JIMITUAHOTO 0OMEHa, Beca M BO3pacra.

Maxkpo3/1eMeHThbI

MakpossieMeHTbl — 3TO MHHEpaibl, MNPUCYTCTBYIOLIME B YEIOBEYECKOM OpraHuU3MEe B
KoJuuecTBe oT 25 1 10 1 K.

K HUM OoTHOCATCS HaTpu, XJI0p, Kanui, hochop, Marue3usi, KaabIui, cepa.

Mukpo3ieMeHTbI

MUKpO37IEMEHTBI — 3TO MHUHEpAJIbl, NIPUCYTCTBYIOIIME B OPraHU3ME B KOJIMYECTBE MEHEE
0,015 .

K HUM OTHOCsTCA: MapraHel, Meab, MOJMOJIEH, HUKeNb, BaHaJIui, KpeMHH, 0y0BO, OOp,
KOOasbT, PTOP, JKENE30, IUHK, CEJICH.

Kaabpunia

B opranusme conepxutcs B Hopme okono 1200 r kanbuus, 99 % ero cocpenoTtodyeHo B
KocTsx. Kaxplii JeHb U3 KOCTHOW TKaHU BbIBOAMUTCS 70 700 Mr KaibLius U CTOJBKO K€ JOJKHO
oTkianpiBaTbed. KocTHas TKaHb — 3TO «CKJIag» HAIIEro OpraHu3Ma, I/ XpaHsITCs ero
MUHepaJibHble (IIeJ04YHbIe) pe3epBbl. llpu amumose, NMpakTHYECKH BCErza COMPOBOXKIAIOIIEM
nuaber, OpraHu3M HYXKJaeTcd B TIOBBIIIEHHBIX KOJIMYECTBAX IIEJIOYHBIX pE3epBOB s
HelTpaln3anuy IMpoLEeccOB OKUCIEHUs TkaHed. OTTyaa ke M3BJIEKaeT OpraHu3M KajblUil U
¢dbocdop npu HemocTaTke MOCTYIJIEHUS UX ¢ numiel. CiaenoBaTesbHO, KOCTHAs TKaHb UTPaeT pojb
nerno kanblus u pocdopa.

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

Kanpumii — rmaBHBIN U3 MUHEpaoB Oopell ¢ kucioramu. [loaToMy yem npaBuiibHEE MUTaHHUE
Y MEHbIIIE KUCIO0TOOOPa3yoIINX NPOAYKTOB B PallMOHE — TEM JIyUllle COCTOSIHUE 3yOOB U KOCTEH.

Kanpumii  cnocoOCTBYET — O3/I0pOBJIEHHIO — CEpACYHO-COCYJMCTOM  CHUCTEMBI, IOMOras
CHIDKEHHUIO YPOBHS XOJIECTEpUHA U TPUTIHULEPUIOB, obecriednBaeT ctadmibHbIi coH. C aeduuurom
KaJIbIMsI CBSI3BIBAIOT OOJIM B KOCTSIX NPH IUIOXOHM MOroje, Tak Kak CUMTACTCS, YTO MPHU MaJCHUU
aTMoc(hepHOro JaBiIeHHs KAIbLIMKA YCUIIEHHO BBIBOJUTCS U3 OPraHU3Ma, YTO MPUBOJAUT K «Kajio0aM



Ha TIOr0J1y», OCOOCHHO Y MOKUJIBIX JIIOJEH.

Kannii

HezameHuMbIil MakpossieMeHT, aOCONIOTHO HEOOXOAMMBIN sl KU3HEAEATEIbHOCTH U
HOpMaJIbHOTO  (YHKIIMOHMPOBAHUS  KaXJIOW JKMBOM  KieTku. KierouHoe  paBHOBecue
oOecrnieunBaeTcs 3a cyeT OajlaHca Kajius ¢ JPyrHMMHU dyieKTpoiuTamu. Hapyiienue ypoBHS Kaiausi B
OpraHu3Me OOBIYHO BBI3BAHO HE TOJBKO ACPUIIMTOM €0 B PAlOHE, HO U MEJAMIIMHCKON CUTyanuen
— 00JIe3HBIO, a Yallle — €€ JICUCHUEM.

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

Kannif HacTOJMIBKO TECHO CBSA3aH C CEPJILIEM, UTO €r0 YPOBEHb B KPOBU IMO3BOJIAET C OOJIBIION
TOYHOCTBIO IIPE/ICKA3bIBATh BEPOSATHOCTh HAPYLIEHUI CEPIEUHOTO PUTMA.

Mapranen (acnmaprar)

Mapraner; He3aMeHHM [UIsl TMPOM3BOJACTBA E€CTECTBEHHOIO HWHCYJIMHA, CIOCOOCTBYET
peryJsiuu cojiepkaHusi caxapa B KpoBU. OH CHUXKAET PUCK PA3BUTHS aTEPOCKIIEPO3a — YKPEIUISET
TKaHU apTepuil, Jenas ux 0ojee yCTOMYUBBIMU K 00pa30BaHUIO CKICPOTHUECKUX OJISIICK, U BMECTE
C MarHMeM CIOCOOCTBYET HOpMaIM3AIMM YPOBHEH XOJECTepHHA M TPUTIIMLECPHUIOB, OKAa3bIBas
ocoboe, cTabuIM3upyroliee IeHCTBIE Ha «IIOXO0I XOJIECTepHUH.

Mapranery — HEOOXOQUMBIA MHKPOIJIEMEHT JUIs 3allUThl KIETOK opraHu3Mma. Ero
KOHIIEHTpalUs JO0JDKHA OBITh HEOOJNBIIOW, OJHAKO Hall MOBCEIHEBHBIM pallMOH 3a4acTyl0 He
CTIOCO0EH 00eCIeUnTh JTaKe TAKOTO KOJIMYECTBA.

Xpom

B uenoBedyeckom opraHu3Me COAEPKUTCS OYEHB HEOOJIBIIOE KOJIMYECTBO XpoMa (B CpeaHEM
okono 5 Mr — mpumepHo B 100 pa3 meHblle, 4eM >keje3a WIM IMHKa). V3 HeopraHuueckux
COCIMHEHMH, MTOCTYMAIIINX C Muilel, BcacsiBaeTcst Bcero 0,5-0,7 % xpoma, a U3 OpraHMuecKux —
25 %.

Jledunut xpomMa MOKET MPOBOIMPOBATH PA3BUTHE OCIIOKHEHUW, CBOMCTBEHHBIX TUabETy —
OHEMeHHE U OONM B KOHEYHOCTSAX H3-3a HAPYLICHHs IUPKYJISIUU KPOBH B MEIKHX COCYyJIaxX M
Kanwuigpax. XpoM CTUMYJUPYET BIpaOOTKY MHCYJIMHA, B €T0 IPUCYTCTBUU OPraHu3My TpeOyeTcs
MEHbIIIe UHCYIMHA. IHTEepecHO, YTO MpU HEJOCTaTKE XpOMa YEJIOBEKa TAHET Ha CIAJKOE, HO YeM
0o0JIbIlIEe caxapa OH €CT, TeM B OOJIbIIEH CTETIEHN NCTOLIAIOTCS 3amachl Xpoma.

Cenen

[Ipu ero neduinuTe CHUKAETCA AKTUBHOCTH TMOJKEIYJOYHON >KETE3bl, YTO MPOBOIUPYET
nosiBieHue auadeta. [lpueM ceneHOBBIX MpemapaToB MpH caxapHoM auadete obs3ateneH. CeneH
BXOJHT B COCTaB CHJILHOTO aHTUOKCHJIAHTHOTO (PEpMEHTA — TITyTaTHOHIIEPOKCH/Ia3bl.

Iunk

[uuk HEeoOXoauM JUIsi CMHTE3a W TNPOW3BOJCTBA MHCYJMHA, a TaKXKe MUIIEBAPUTEIbHBIX
dbepmenToB. HemocTtaTOUHOCTD 1IMHKA BEIET K TSKETBIM MOCIEICTBUSAM, CPEId HUX MU30(DpeHus U
TICUXWYECKUE PpaCCTpPOMCTBa, JAuabeT, aJeHOMa TMpOCTaThl, KaTapakThl, OOJE3HU Cepila,
MOBPEKICHHSI MO3Ta U HEPBHOM CHUCTEMBI, HapyIlleHne GyHKIUI UMMYyHHON CHCTEMBI, HApYyIICHUE
MUIIEBAPEHUs W THIIEBbIE AUIEPTHH, s3BeHHas Ooiye3Hb. [lpu geduiure IUHKA TPOUCXOAUT
HAaKOIUIEHHE TOKCUYHBIX METAJUIOB, IIOXO 3aKUBAIOT PaHbl, MOT'YT Pa3BUTHCS OCTEONOPO3, KOKHBIC
00J1€3HH, Ype3MepHas yCTaJIOCTh U MOTEPs alllIeTUTa, HAPYIIEHUs CcllyXa, Ha0to1aeTcst [ucbanaHc
caxapa B KpoBH. [IMHK U KanmpIuil «HE MOOST» IpYT Apyra — MpHEeM KalblHUs CIIOCOOEH CHU3UTH
ycBoeHue 1uHka nouty Ha 50 %. [{luak BxomuT B coctaB anTHokcuanTHoro pepmenta COJl. [unak
YCWJIEHHO BBIBOJIUTCSI U3 OpPraHU3Ma IpPU CTpecce, a TakKe IMOJ JEeHCTBUEM SAOBUTHIX METAILIOB,
MECTUIIM/IOB U APYTHUX 3aTrPS3HUTENCH OKPYKAIOMIEH CpeIbl.

Maruui

B oprannszmMe B3pocCioro 4enoBeKa COAEPKUTCA 25 T MarHus.

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

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



Marnuii — camblif BaXHBIA JJEMEHT I cepAla M OCOOCHHO BaXKEH I JIIOJCH C
3a00JeBaHUsAMU cepAla U cocyloB. Ilpu BBeJeHMHM B palMOH MarHus CepeYHbIe PUTMBI
CTaHOBSTCA OoJjiee YCTOWYMBBIMH, HOPMAJIM3YyeTCsl KPOBSHOE JlaBleHHWE. MarHuii CHUXKaer
noTpeOHOCTh MUOKapAa B KUCIOPOJE, pacciadiseT KPOBEHOCHBIE COCY/bl, 00Jerdaer u ypexaer
IPUCTYIIBI CTEHOKApAMM, MPELyNpeKAAeT CIUIAaHUEe TPOMOOLUTOB M BEPOSITHOCTb OOpa30BaHMS
CT'YCTKOB KpOBH (TpoMmOOB). /laxke TO, »aBOPOHOK Bbl WJIM COBAa, B KOHEUHOM CUETE 3aBUCUT OT
MarHusi: MarHui y4yactByeT B OOMEHE NOPMOHOB, BBIJENSEMBIX HAANOYEYHUKAMU M MPUAAIOLINX
Ham Ooapoctb. Korma marHust B opraHu3mMe JOCTaTOYHO, THK BBIIEICHUS 3TUX TOPMOHOB
IIPOUCXOUT PaHO YTpoM, Oyarofapsi 4emy 4YeJIOBEK coxpaHser 0oapocTh B TeueHue IHA. llpu
neuuuTe MarHus 3TOT NMHUK MPUXOJUTCS HA BEUEP M COMPOBOXKIACTCA NPUIMBOM 3aro37ajon
00ApOCTH U MOBBIIIEHHON pabOTOCIIOCOOHOCTH /10 MOJIYHOYH.

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

Munepanbsl NPUCYTCTBYIOT B OpPraHU3ME B OTHOCUTEIBHO MAaJbIX KOJIMYECTBAX, HO 3aTo
BBITIOJIHSAIOT OOJIBIIYIO POJib: 0€3 HUX HE paboTar0T MBIIIIEI, JOMAIOTCS KOCTH, BBIMAJAIOT 3yOBl,
ocnabinsercs BKyc, 00OHsIHHE — 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 MHHepaJIBHOﬁ, W B IIUTHEBOM BOAC MUHCPAJIIbBI, H€06XO[[I/IMI)IC JJIA )KU3HHU, HAXOOATCA B
bopMe Heopeanuueckux coneti. VI OSTOMY OHU TPYJHO YCBAaWBAIOTCSI OPraHU3MOM, YAaCTHYHO —
BOOOIII€ HE YCBAUBAIOTCHI.

Joktop meaununbl A. [IMun numer B ctaTbe «3Hau€HUE BOABD): «Y IMBUTEIBHO, UTO Kak
pa3 MeIuKd He TMOHMMAIOT, Kakoe OOJBIIOE pa3iinyhe CYIIECTBYET MEXAY HEOPraHHYECKUMH U
OpraHMYECKUMU MUHEpAIaMHU.

HeOpFaHI/IquKI/IC COJIM MHUHEpPAJIOB MABJIAIOTCA IJid HAICro opraHu3dMa HC TOJIBKO
Oecrosie3HbIMU, OHM Jaxe BpeAHbl. OHM MPUKPEIUIAIOTCS K XOJIECTEPUHOBBIM KpHUCTAUIaM HU
00pa3yIoT CO CTEHKaMH COCYJIOB HEPAaCTBOPHMBIE, KECTKHE COCIMHEHUS, CY)KAIOUIHe MPOCBET B
cocynax. OHM MPHUIAIOT aTePOCKIEPOTHUYECKUM OJISIIKaM TBEPAOCTh M 0CO0yr0 omacHocTh. Kax
ObLJIO IIOKa3aHo BbIIIC, C TCYCHUCM BPEMCHU TaKHUC COJIM BEAYT TaKXKEC K OI'paHUYCHHIO
NS TeIbHOCTH MOYeK. Bbl MOXKeTe CpaBHUTH TO, YTO MPOMCXOJUT € COCYIaMH M KIIyOOUKaMU MOYeK
Y BacC B OpraHu3MeE, C Tp}I6aMI/I BOI[OCH&6)K€HI/I$[, Ha KOTOPLBIX BbI ACHO BUAUTC OTIOXKCHUSA KAJIbIMA
— TaK U COCYJbl 3aKaJbIIMHUPOBAHBl M TOKPBHITHI JKECTKHUM HAJIETOM, KOTOPBIM CyKaeT B HHUX
IIPOCBETY.

YacTHUHO OpraHM3My BCE € YAaeTcsl paclleNUTh HEOPraHWYecKue COJIM, NPU 3TOM
O6p33y1-0TCf[ HICJIOYHBIC NOHBI MUHECPAJIOB, B KOTOPBIX OPraHU3M HYKIAACTCA BCEraa, U KUCJIOTHBIC
OCTaTKH, KOTOpBIE JOJDKHBI OBITh HEHTpalu30BaHbl M BBIBEJACHBI M3 OpraHuzMa. A s HX
HGI\/JITpaJ'[I/BaHI/H/I OpTaHu3M OIIATH JOJKCH HAXOAWUTh MICJIOYHBIC PE3CPBEI.

Takum 00pa3oM, MUHEpasbl B BUJIE€ HEOPTaHUYECKUX COJIEH CUMTAIOTCS 1O COBPEMEHHBIM
3alnaaHbIM MPEACTABICHHUAM «MEPTBBIMU», HC MNPUHOCAIIUMU TOH MOJIb3bl, Ha KOTOPYIO MbI
paccUUTHIBACM.

dapmarieBTHYECKass TPOMBIIIUICHHOCTh YK€ TOHSJIa 3Ty MpoOJeMy W BBITYCKAaeT ceidac
MUHEpaJIbl U MHUKPOIJIEMEHTbl B BHJE OpPraHMYECKHMX coyiel (Tak Ha3blBa€MbIE <(OKHBBIE
MuHepab»). OHU COCTOSAT U3 CaMHX MHHEPAJIOB, COEIMHEHHBIX C OPraHWYeCKUMH KHCIOTaMU —
XeJaTaMu, LIUTPAaTaMH, TIIIOKOHATaMHU, OpoTaTaMu M IpyruMu. CTOST OHM HAMHOTO JTIOPOXKE, HO U
YCBaMBAa€MOCTh WX, a 3HAYUT, NPUHOCUMAs TI0Jb3a, HAMHOTO Ooibine. OpraHHYECKHE COJH
MHUHEPAJIOB U MUKPODJIEMEHTOB «CKOMUPOBAHBD Y NMPHUPOJIbI, TAK KaK PACTEHMS, OBOILU U (PPYKTHI
COACPIKAT UMCHHO TaKHUEC, XOPOIIO YCBAUBACMBIC OPTraHN3MOM, q)OpMI)I MaKpO-U MHUKPOIJICMCHTOB.

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



¢ KaKHMHM KHCJIOTAMH OHM cBsi3aHbl! Eciu c¢ xjoparamu u cynbdaramu (HEOPraHWYECKHUMU
KHUCJIOTaMM), TO OHM OYyIyT ycBamBaTbcs IUI0XO. Ecmu MHMHEpassl MpOJNAIOTCS B BUJE LUTPATOB,
IJIFOKOHATOB, OPOTATOB — OPraHMUYECKUX KUCIIOT — OHU OylyT XOPOIIO YCBAaUBAThCs OPTaHU3MOM.

B xxuBon Boae — «KUBble» MUHepanbl

W3BecTHO, YTO M3 BCEr0 KOJUYECTBA BUTAMHUHOB, MUHEPAJIOB WJIH APYTUX JIEKAPCTBEHHBIX
CPEICTB yCBaMBACTCSl OPraHM3MOM JIMIIL HeOomblnas 4dacTh — B dydmem ciydae 20-30 %, B
xynauieMm — MeHbIne 1 %. MuHepasbl, Harpumep, JIydllle BCEro ycBauBaroTcsi B HOHHOU ¢opme. Ho
9TOOBI TOJNIYYUTh MHUHEPAT B HOHHOH (opMe, OpraHu3M JIOJDKCH OTIIENUTh €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 HEUTPaTM30BaTh W YTHIM3HPOBATh, M IOITOMY YIOTpeOIeHHUE
MUHEPAJIOB, MIEPEBEICHHBIX B HOHHYIO (opMy, 0COOCHHO (P PEKTUBHO.

Uepes HEKOTOpPOE BpeMsi MOHBI MHUHEPATIOB KHBOW BOJBI, B3aUMOJCHCTBYS APYT C IPYTOM,
HEHUTPATU3YIOTCS ¥ COSAUHSIOTCS B HEUTPaJIbHBIE MOJICKYJIbL.

Takum o0pa3om, mpolecc 3JIEKTPOIM3a NEPEBOAUT HEYCBOSIEMbIE HEOPTraHMYECKHE COJIHM B
yCBOSIEMBIE.

OTO HCIOJIb3YETCS HaMM IIPU JICYEHHWU OCTEONOpO3a, CTapYECKUX IEpesIOMOB KOCTEM,
MapoJIOHTO3a W BBHIMAJICHUS BOJOC, B TEX CIyyasX, KOTJa CyIIeCTByeT OoJjblias MOTpeOHOCTh
OpraHu3Ma B YCBOSIEMbIX MUHEpaJIax.

MnaBa 9. XKuBasa Boaa npu revyeHUn runepToHnmn
F'MnepToHMA — cTpaLWHbIN Bpar

To, 4TO KaTOMUT MOXKET IMOHMXKATh APTEPUATIbHOE [aBJICHHUE, Mbl BIEPBHIE 3aMETUIH Yy
OOJIbHBIX CaXapHbIM JuabeToM. Y MHOIMX HAIllUX MAlMEHTOB, MUBIIUX KaTOJIUT, HAOIIOIANOCh
MOHI)KEHUE W JalibHelIas crabwin3zanus naeieHus. [Ipuyem kuByro BoJy OOJIbHBIE NI B
TedyeHue 4—6 HeJenb, a CTa0MIN3alus 1aBieHns Ha0IroAanack J0JIroe BpeMst U ocje JeueHus, Tak
YTO MHOTHME MAalMEHThl OTKA3aJUCh OT IpPHUEMa TUIOTEH3MBHBIX cpeiacTB. Ilpu nanpHeimem
m3yuyeHun 9Toro Hdpdexrta ™Mbl HanUiM 0OoJiee TMOAXOIANIUE JJIS JICUEHUS TUIEPTOHUHU
MHUKPO3JIEMEHTHI, U TAKMM 00pa30M BO3HMKIIA IpeAaraemMasi MeTOJMKa IPUMEHEHUS KUBOM BOJIBI €
MUKPO3JIEMEHTaMHU ISl JICUEHUS TUTIEPTOHUH.

AprepuanbHas TUIIEPTOHUS, UM, KaK €€ 4acTO Ha3bIBAIOT, TUIIEPTOHNYECKask O0JIE€3Hb — OJIHO
U3 CaMbIX paclpOCTPaHEHHBIX 3a00JI€BaHUI CeplIeYHO-COCyAUCTOMN cucTembl. COBpeMEeHHBbIN 00pa3
KU3HU MpuBel K TOoMy, 4ro 39,2 % wmyxuuH u 41,4 % >KEHIIMH B Halled CTPaHE HMEIOT
MOBBILIEHHBIH YPOBEHb apTepUAIBHOTO JaBieHus [33], mpuyeM NmojloBMHA U3 HUX O CBOEH 00Je3HU
He 3HaeT. 13 9Tol MOJIOBUHBI JIMIIb TOJIOBUHA JIEYUTCS, & CPEIU TEX, KTO JICUUTCS, JIMIIb [I0JIOBUHA
neuntcs 3¢ (HEKTUBHO.

Taxum o6pazom, u3 100 60JabHBIX TUIIEPTOHUEH TONBKO 12 YenoBeK MOIydaroT MOJHOLEHHOE
3¢ (heKTUBHOE JIeUeHHNE, OCTANIbHBIE MTPEIOCTABIEHBI CBOEH Cyb0e€.

[Tpuunnoit 6onee 50 % cmepteii B Poccun siBisitOTCS MpsIMBbIE OCIIOKHEHHS TUIIEPTOHUN WIIH
00J1€3HU, KOTOpBIE C HEe HAYMHAIOTCS: MHCYJIBThI, HHPApKTHl MUOKap/ia, cep/ieyHasi Wi modeyHast
HEJOCTaTOYHOCTh. B TO k€ BpeMs J0Ka3aHO, YTO CHW)XXEHHE YPOBHS JIUACTOIMYECKOIO
apTepHalIbHOTO JIaBJICHUS TOJIBKO HAa 2 MM PT. CT. BEJET K CHI)KEHHIO YacTOThl BO3HUKHOBEHUS
uHCynbTa Ha 15 %, nmemuyeckoit 6onesznu cepaua (MbC) —na 6 % [33].

Kak pa3BNBarOTCA OCITOXHEeHUA rI/InepTOHMI/I?



upoko pacmpoCTpaHEHO CpaBHEHHE HAIIero Cepilia C HACOCOM, KOTOPBIN BBITAIKUBACT
KpPOBb B KPOBEHOCHBIE COCY/IbI (A0PTY, pTEPUU U UX MEJIKUE OTBETBJIICHUS — ApTEPUOJIbI).

[IpoTs>k€HHOCTh KPOBEHOCHBIX COCYJIOB B HallleM opraHu3Me coctaisgeT okosno 111 000
kmtomeTpoB. C KaxapIM ynapoM cepie npokagnBaeT 60—80 r o0oraneHHONH KHCIOPOIOM KPOBH B
aopTy, caMylo KpPYIHYIO apTepuio Hamiero opranusma [34]. OTTyna KpoBb IOCTyMHaeT B apTepUu U
ux 0oJiee MEJIKUE OTBETBICHUS — apTeprolibl. OHU HECYT KPOBb KaNUJUIIPaAM — MUKPOCKOTTHYECKUM
cocy/laM, KOTOpbIe CHa0XaroT KUCIOPOIOM U MUTATEIbHBIMU BEIIECTBAMU KAXKIyIO KIJIETKY HAlllero
opranusma. Ilocie nepegaun kucioposaa KjieTkaM KpOBb BHOBb BO3BPALLAETCSI K CEPJILLY YEPE3 CETh
BEHO3HBIX CcOCYZOB. UTOOBI NpPOABUIaTH KPOBb IO Pa3BETBICHHOW CHUCTEME apTepuil U BEH,
HEOO0XOMMO 3aTpaTUTh OMpPEICNCHHYIO CHIIy Win sHepruto. Cuia, BO3AEHCTBYIOUIass HA CTEHKU
COCY/IOB BO BpeMsI TOKa KpOBH, U €CTh TO, UYTO MBI Ha3bIBaeM JaaBiieHueM. Cep/ile He COKpaIaeTcs
HEMPEPBIBHO, U 32 KWKIBIM YJIapOM CJeayeT HEOOMBIION MEepHoJ pelakcallud Wi OTAbIXa. [lpu
3TOM JaBJICHHE KPOBH Ha CTEHKY COCYJa IMOCJe CEepAEeYHOro yaapa Ha3bIBACTCS CUCHOAUYECKUM
(ero 3HaueHUE MPUBOJUTCS MEPBLIM). J{aBlieHHe KPOBU HA CTEHKY COCYJia B IIEPUOJ] OT/IbIXa cep/iia
(MexIay JIByMs 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

MocnepncrBus rmnepToHun

Bricokoe aprepualibHOE JaBJIEHHE CIOCOOCTBYET CKIepo3y apmepuii U PA3BUTHUIO
aTepOCKIEPOTUYECKUX OJISIIEK Ha CTEHKaX COCYJIOB.

ATepockiepo3 CyXaeT MPOCBET apTepuil U BeleT K cmenoxkapouu (IpUCTylaM BHE3aIHOU
0011 B TPYIH BCJEJICTBHE OCTPOrO HEJOCTAaTKa KPOBOCHAOKEHMS CEPJIEUHON MBIIIIBI U HEXBATKU
KHCJIOPO/Ia).

CysxeHHue MpocBeTa apTepuil B HOrax BBI3BIBAET TAKUE CUMITOMBI, KaKk 00JIb U CKOBAHHOCTb
IIPU XOKJIEHUH. DTO 3a00J1€BaHNE HA3bIBACTCS NEPEMEHCAIOWASCS XPOMOMA.

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

Tpomb03 apTepuii cepia aBiseTcs caMoil YacTON MpUYNHON UH(PAPKTOB.

Tpomb03 aprepuii mMosra siBisieTcss NPUYMHOM MHCYyJbTa. [Ipy 4acThIX KpaTKOBPEMEHHBIX
3aKyNopKax apTepHil MO3ra BOZHUKAIOT MUKPOMHCYJIBThI, KOTOPBIE MOT'YT IPUBECTH K OCIA0JIEHUIO
GbyHKIMI MO3Ta U c1ab0yMUI0 (IEMEHIINUN ).

IlocnencTBueM THUIIEPTOHHMM TaK)KE€ MOXKET CTaTb aHespu3mMa  — BBIIIYUBAHUE CTEHKU
aprepu. AHeBpHU3Ma OIllacHAa TEM, 4YTO B JII000€ BpeMsl MOMKET pa3opBaTbCs, YTO BEAET K
KPOBOTEUEHHIO U OOJIBIIOMY PHCKY CMEPTH.

Tpom0603 HUKHUX KOHEUHOCTEH SBJIIETCS YaCTOM MPUUMHOMN CTapUYECKOW FraHTPEHBI.

ApTtepuanbHas TUIIEPTOHHS KPOBEHOCHBIX COCYZOB IJIa3 MPUBOJUT K MOPaKEHUIO OpPraHOB,
KOTOpbIE OHU CHA0KaIOT, U B MEPBYIO OUEPENb OeceHepayuy cemyamky. BcleacTBue 3Toro Moxer
pa3BUTHCSA MOJIHAS WIM YaCTUYHAS MOTEPSI 3PEHUS.

[ToBbIIICHHOE JaBICHUE 3acTaBIsET CcepAlle pabdoTaTh B YCWICHHOM PEXKHUME, YTOOBI
obecrieynTh CHaO)XEHUE BCEX TKAaHEH KHCIOpPOAOM. Uem BhIIIE COMPOTHUBIEHHE KPOBEHOCHBIX
COCY/IOB, TeM C Ooublliel Harpy3kod mpuxonutcsi padorath cepauny. C TedeHHEM BpeMEHU OHO
HauyMHaeT npuolperaTh Bce OOJbIINE pa3Mepsl (cunepmpogus). VIHTEHCUBHBIN Tpya U3HAIIUBAET
Ceplle, ero CTeHKHM HCTOHYAIOTCS, U CepJle HauyMHAaeT ocllabeBaThb, YTO MPUBOIUT K CEPOEUHOl



HedocmamoyHocmy. — XpOHUYECKas cepjaeyHass HEIOCTaTOYHOCTh MPHUBOIUT K HAPYIIECHUIO
KPOBOCHA0XEHHSI BCEX OPraHOB 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 apTEePHUOJIIbL: MBI, U3 KOTOPBIX MIOCTPOEHBI CTEHKU apTepHil, YTOIIIAIOTCS, CKUMAs COCY I, YTO
MPEMSITCTBYET HOPMAJTbHOMY TOKY KPOBU BHYTPU HETO. DTO YacTO MPUBOJIUT K NOBPENCOCHUIO
nouex.

OYHKIMH TTOYEK COCTOST B (PHIIBTPAINH JKUIKOCTH OPTaHW3Ma, BBIBOJIC IIJIAKOB U OTXOJIOB C
oOpa3yromielics MOYOH M BO3BPALEHUM IIOJIE3HBIX BEIIECTB B KpOBOTOK. I[loBbiieHHOE
apTepHalibHOE JIABJICHHUE 3aCTABIISICT IIOYKU Pab0TATh B YCHIIEHHOM PEXHUME.

Kaxxnas mouka COCTOMT 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 Cce0sl JOMOJTHUTENBHYI HArpy3Ky, OJIHAKO TPU ITOM IPOUCXOAHUT CEPbE3HOE
HapylleHrne 0OMeHa BElIeCTB.

B pesynbTare Takux U3MEHEHU OCNIOK, HYKHBII OpraHu3MY, BEIBOJIUTCSI C MOYOM, a OTXOJIBI,
KOTOpbIE€ B HOPMAIILHOM COCTOSIHUU BBIBOJSATCS, HA00OPOT, MMONAAA0T B KPOBOTOK. Y MEHBIIIAETCS
KOJIMYECTBO BBIBOAMMON MouH. [Ipoliecc MPUBOAMT K TSHKEIOMY COCTOSIHHIO — ypEMUU — H
CaMOOTpABIICHUIO OpraHu3Ma. BrocneAcTBUM — pa3BUBaeTCs MOuY€YHas HEAOCTaTOYHOCTb,
€IMHCTBEHHBIM CIIOCOOOM JICYCHUS KOTOPOH SIBIISICTCS UCKYCCTBCHHBIN JTHAIN3.

Tspkenoe mposiBlIeHHE apTepuaibHOW TUNEPTEH3UH — 2unepmoHudecKue Kpusvl,  KOrjaa
KpPOBSTHOE JIABJICHHE PE3KO MOJCKAKUBACT 0 KPUTHUCCKHUX IUPP, B PE3yIbTATE YETO IMOBBIMIACTCS
BHYTpUYEpPEIIHOE [IaBJICHHE, PAa3BUBAETCS TUIEPEMHS TOJIOBHOTO MO3ra, COMPOBOXKIAIOIIASCS
OOIIEMO3TOBBIMA M OYaroBBIMH CHMIITOMAMH: PE3KOH TOJIOBHOH OOJBIO, TOJIOBOKPYKCHHEM,
TOIIHOTOW WM PBOTOM. Takoe COCTOSIHHME MOXET MPOAOJDKATHCS OKOJIO CYTOK, MOCTENEHHO
perpeccupysi.

MpuYnHbI pa3BUTUS TMNEPTOHUN

B 10-15 % cnyyaeB runeproHuyeckas OO0JIE3Hb CBsSi3aHA CO CTPECCOM M TOBBIIIEHHBIM
BBIJIETICHUEM aJpeHanHa (TOpMOHa cTpecca). AJpeHalnH 3acTaBseT CepAlle COKpaIlaThCs vallie,
MIPHU STOM BBIOpAchIBaeTCsl OOJIbIIE KPOBH M JABJICHUE BO3pACcTaeT BhIIIe HOPMEL [Ipuyem ecnm y
3I0pOBOTO YENIOBEKa IMOBBIIEHHOE HAa SMOIMOHAIBLHOM (OHE J[aBlIEHHE JJOBOJBHO OBICTPO
MPUXOJUT B HOPMY, TO TIPH IMPEAPACIIONOKEHHOCTH OOJBHOTO K THIEPTOHHH JTO COCTOSHUE HE
MPOXOJUT JAOBOJBHO MPOJOIIKHUTENbHOE BpeMs. EcTh ele o/lHa 0COOEHHOCTh: Jaxe y 37J0POBOTO
YeJIOBEKa MPU 9aCTOM MOBTOPEHUH CTPECCOBBIX CUTYAIUH TUTICPTEH3US TIOCTETICHHO 3aKPETUISICTCS
Ha OoJiee JUIUTENbHOE BpeMs.

Bricokoe aprepuanbHOE JaBlieHHE TIOCTETIEHHO HAYMHAET BOCIPUHUMATHCS OPraHU3MOM Kak
HOpMasbHOe. VIMEHHO MOATOMY MCHXHWYECKOe MepeHanpsiKeHUEe SBISETCS OJHMM W3 OCHOBHBIX
(hakTOpOB pHCKA TUTIEPTOHUH.

B TeueHune MHOTHX JIeT CUMTAIOCh, YTO MOBbIIIEHHOE ynoTpeOnenue HaTpus (NaCl, natpuii
XJIOp) BEAET K MOBBINICHUIO JABICHUS. DTO TOATBEPKIAIOCH (PAKTaMH IOBBIIICHUS JABICHUS Y
TUIIEPTOHUKOB TOCJIE YPE3MEPHOTO YIMOTPEOJIEHUSI CONU, B HA00OPOT, MOHUKEHHUIO aBIeHUS MpU
JUTMTENbHOU OecconeBoi auere. [locmeHUMHU MCCIeTOBaHUSAMH, OJHAKO, JOKA3aHO, YTO TOJIBKO
50 % TUTIEPTOHUKOB SIBISIOTCS «COJEUYBCTBUTEIbHBIMI.

Hogsle nccienoBaTelin HCXOIAT U3 TOTO, YTO IMOBHIIICHUE KPOBSHOTO JIABJICHUS B PE3yJIbTATE
MOTpeOJieHNs TMOBAapeHHOW coMM OOBSCHSAETCS HalWMYMeM B HEH He CTONBKO HaTpus, Kak
YTBEPKIIAIOCHh paHee, CKOJIBKO XJopHaa. Bce wamie B mociieziHee BpeMsi BBICKA3bIBACTCS MHEHUE,
YTO EJAMHCTBEHHBHIM BHUHOBHHKOM TIIOBBHIIICEHHOTO JaBIEHUS SBJSETCS aHUOH XJIOpPUA. OTO
MTOATBEPIKIAETCA TEM, YTO B APYTHX COCAMHEHUSX, Hampumep, oukapoonare Hatpus (Ne HCO3),
BCTPEUAIOIEMCsl BO MHOTUX MUHEPANbHBIX BOJAaX, HATPHi He 001a/laeT HUKAKUM TOBBIIIAIOIINM
naBieHue 3¢ HeKTom.



[loBpllIEHNE cOmEpXKaHUS KaJbIUsl TAKKE BEJET K Cra3MaM IJaJIkod MYCKYJaTyphl, B TOM
YlyC/ie U TEX MBI, KOTOPHIE MOJACPKHUBAIOT CTEHKU COCYIOB, B PE3YJbTaTE UYEro KPOBSIHOE
JTaBJICHHUE MOBBILIACTCS.

[Tpumepno B 10 % ciaydyaeB NOBBILICHHE APTEPUATBHOTO JABICHUS MOXKET OBITh CUMITOMOM
KaKoro-to Apyroro 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,
YTOOBI MOAJEPKATh HOPMAJIbHOE KPOBOCHAOKEHUE OpraHu3Ma, CepIly MPUXOIUTCS C OOJblIen
CWJION THaTh KpoBb 10 cocyaaM. llpu 3Tom aprepuanbHOE naBieHUE MOBbIIIaeTca. B mocnenHee
Bpemsi Oosbllloe 3HaueHWe B (OPMUPOBAHUU ATEPOCKICPOTUYECKUX OJISIIEK MPHAAETCS
JESITEIbBHOCTH CBOOOJHBIX PaJUKaJIOB.

I'Io'-lemy XnBasd Boga nomoraeTt npuv nevYyeHuun I'Vll'lepTOHVIVI?

BaxuelmuM (akTopoM, CHIDKAIOIIMM JIaBJICHHE B KPOBEHOCHBIX COCYAax, SBISETCA
reHepupyemMasi B 3HJIOTEIMH cocyloB OKuCh azora NO, obecneunBaromias pacciaabiaeHue Iriaakon
MYCKYJIaTyphl COCYJUCTOW CTEHKM U PpEryjupyiouias YpPOBEHb apTEpUAIbHOIO JaBJICHUS,
KOPOHApHBI M OpPraHHBIH KPOBOTOK, a TaKXKe IPeJOTBpAILAIoIias arperamuio TPOMOOLUTOB.
3HaueHue 3TOM MOJIEKYJbl JJi BO3HUKHOBEHHUS TMIIEPTOHMM TakK BeEIUKO, uTo B 1998 romy
uccnenoateny NO noxyunnu HobeneBckyro mpeMuro.

OtcyrcTBue mnM HenoctaTok NO BbI3bIBa€T IMOBBIILIEHUE apTEPUAIbHOTO JAaBiieHUs. Bot
[oYeMy B KapAHUOJIOTUM OrPOMHOE paclpOCTpaHEHHE IOJIyYWIH OpPraHMYeCKHe HUTPAThl
(HanpuMmep, HUTPOTJIULIEPUH). DTO BELIECTBA, KOTOPbIE BhIIEISIOT B opranuzMe NO, 3amerias Tem
CaMbIM OTCYTCTBYIOIIHNE MOJIEKYJIbl OKHCHU a30Ta.

CBoOomHBIE pajuKadbl W, B YaCTHOCTH, CYINEPOKCHH, SBISIOTCS OCHOBHBIM (DaKTOPOM,
yauutoxaonmM NO. Cynepokcuja 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 rufipoKcuia).

OTCYTCTBI/IG NO BBI3BIBAE€T MOBBIIIEHHOE ApTCPHUATIBHOC AAaBJICHUC, HWIICMHUIO PA3JIMYHBIX
OpraHoOB, CEpJICYHYI0 HEAOCTATOYHOCTb.

[Ipu arepockiepose, HapUMEp, IHIOTEINN CTEHOK COCYI0B HE MOXKET Impou3BoAuTh NO B
HOPMaJIbHOM  KOJMYECTBE, TaK KakK  IIOBEPXHOCTh  COCYJAMCTOM  CTEHKH  3aKpbITa
aTepOCKJICPOTHYECKUMU OJsitikaMu. [103TOMY THIIEPTOHUS U aTEPOCKIIEPO3 — HEPA3IyUHbIE APY3bsl.
OKCHIATUBHBIN CTPECC U BBIAEIEHUE pajJMKajia CYNEpOKCUIA CIYKUT IPUUUHON U COMPOBOXKIAET
THIICPTOHMIO, ycyry6n${${ €€ TCUCHHUEC U BbI3bIBAA TSXKCJIBIC OCJIOKHCHUA.

CHmKeHne apTepralbHOrO JAaBIECHUS NP MpHUeMe KaTOIUTa OObSICHIETCS, C OTHOW CTOPOHBI,
€ro CIOCOOHOCTBIO HEMTPAIN30BaTh PAJUKal CYNEPOKCHI, & C IPYrol CTOPOHBI, — COJIEpPKaHUEM
HMOHOB MUKPORJIEMEHTOB, 00J1a/Ial0IINX CIIOCOOHOCTHIO CHUXKATh apTepUaIbHOE JaBJICHUE.

MeToanka NpuMeHeHNUsl KATOJUTA MPH JeYeHU TUNePTOHNH.

Ilpyu runepTroHWM YacTO JOCTATOYHBIM  OKAa3bIBAGTCS TIHTHE KATOJINTA,
MIPUTOTOBJICHHOTO Ha OCHOBE BOJIOTIPOBOJHOW BOJBI B TeueHHe 10 MUHYT 0€3 KakuX-To
no6aBok. KomnyectBo karoinura — 10 1 1 B aeHb. [IuTh 10 €16l B TeYeHUEe 2—3 HENEINb.
Ecnm 3a 3T0 BpeMsi CHIDKEHHUS apTEepHATLHOTO JABJICHHS HE TPOU30HAET, 00paTuTeCh K
HaM — BBI ITOJTYIUTE JIJIST aKTUBUPOBAHUS THUIIOTEH3UBHBIN COCTAB MHUKPOIJIEMEHTOB.

HeckonbKko coBeTOB rMNepTOHUKY



KonTtpoaupyiite cBoe cocTosinue

[Ipu npueme kaToJMTa Bbl MOXETE CAaMH KOHTPOJIMPOBATH CBOE cocTosiHue. JleueOHbIit
3¢ deKT cunTaeTcss TOCTUTHYTHIM MPU CTOMKOM CHMIKEHUHU apTepHabHOTO aaBieHus — Ha 10-15 %
OT UCXOAHBIX IIOKa3aTeleH.

OrpannusbTe ynorpedJjeHune cojiu

M30bITOK HATPHs M XJIOpA MOBBIIIACT JABJICHUE Y MHOTUX JWA0ETUKOB, K TOMY K€ HAaTpUH
3aJIepKUBAET BOJY B OpraHU3MeE, 4TO NMPUBOAUT K CIHACTHYECKOMY CY)KEHHUIO COCYJIOB M CKAauKaM
apTepHaJIbHOTO /1aBJICHUSI.

I'unepToOHMKaM PEKOMEHIYETCsI COKPaTUTh KOJMYECTBO COJIM IIPU IPUTOTOBJICHUHU ITHILH.
Chnavana numa OyJeT Ka3aThCsl BaM MPECHOM, HO YXKe uepe3 HEIEN0 Bbl IPUBBIKHETE W HadyHETe
pa3nuyaTh HOBBIE BKYCOBBIC HIOAHCHI B JaBHO 3HAKOMBIX BaM HpoAyKTax u Omopax. Tem, y Koro
IIPOLIECC OTBBIKAHUS OT COJIM IPOXOAUT TPYAHO, MOKHO IIOCOBETOBAaTh HCIIOJIb30BaTh IIpU
IIPUTOTOBIICHUH €/Ibl M BO BpeMsl €€ IpueMa 0oJibIlie TpaB U CHELHH.

«HpOFOHI/ITe» aAllNeTuT

Ecin Baml Bec 3HAUUTENBHO MPEBBINAET WJCAIBHBIM, HYKHO CaIUTbCA HA JUETY —
OTPAaHUYUTh KOJMYECTBO CIAJKON, KUPHOM U My4yHOH mnuiiu. YUtoObl He BO30YXkJaTh ammeTwur,
neiite MexIay npueMaMM eibl He 4ai, Kode, COKM WU Jpyrue HaluTK{, a HPOCTYyo, JydIle
aKTUBHUPOBaHHYIO, BOJy. Bce apyrue >XKuakocTw, KpoMe BOJbI, COAEPKAT BKYCOBBIE J100aBKU U
JpyTHe BELIECTBA, IOCTYIIJIEHUE KOTOPBIX B OPraHu3M JaeT curHai Mosry: «lIpunuia exa!» B orser
MO3I J1aeT CHUTHAJ HA BBIICIICHHE JKEIyAOYHOIO COKa, a NUImu-To Her. KonedHno, mnopor
YyBCTBUTEIBHOCTH Y BCEX Pa3HbI, HO OOJBIIMHCTBO CHJAIIMX Ha JAMETE 3aMeyallid, YTO MMEHHO
II0CJI€ ITHX HAIIUTKOB OCOOEHHO XOYETCs €CTb.

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

OrpaanLTe yHOTpeﬁneHne XoJiectepuHa M ;JKUBOTHBIX KHPOB

CHmKeHHe TIOBBIIIEHHOTO TIOKa3aTels OOILIero XOJIECTEPUHA BbI3BIBAET Y MHOTUX
TMIIEPTOHUKOB CTaOWIbHOE MOHMKEHHE AaBieHHs. CuuTaercsi, 4To NpHU NPaBUWIBHOM MUTAHUU
cienyet ynotpebnars He 6osiee 200 T xonecTeprHa B JIEHb.

Jlns cpaBHEHHMsS: CTaKaH MOJOKa WM Kepupa 3-IPOLEHTHOM >KUPHOCTU COAEPXKUT 29 Mr
XOJIeCTepuHa, TBOPOr 18-MpOIEHTHON >XUPHOCTU — 57 MI, TBOPOT 9-NPOLIEHTHON >KUPHOCTU —
32 mr, 251 OpbiH3bl — 17 mr, 100 © MopokeHoro — 14 Mr, yaiiHas JIO)KKa CIIMBOYHOTO Macia —
12 mr, 100 T BapeHoii Gapanunbl — 98 mr, 100 r BapeHoil rosauubl — 94 mr, 100 T mocTHOU
BapeHoi cBUHUHBI — 88 Mr, 100 T BapeHOl KypuIpl (HOXKa, Iieiika, cnuHka) — 89 mr, 100 T
BapeHON Kypuilsl (Kpbuto, TpyauHka) — 79 mr, 100 r Bapenoro s3eika — 90 mr, 100 r Tpeckw,
HaBarv, xeka, cymaka — 65 wmr, 100T okyHs, ckymOpuu, craBpuibl, cenpau — 88 mr, 100T
KOHCEPBOB PHIOHBIX B COOCTBEHHOM COKY — 95 mr, 100 r pbIOHBIX KOHCEpBOB B Tomare — 51 mr,
100 r kpaboB, kanrbMapoB, MUAMNA — 95 Mr. OuH MYHBIH kenToK — 200 MT.

CeronHsi CylIeCTBYeT HEMaJIO NUINEBBIX J00aBOK, KOTOpbIE OOCIIAIOT CHUXEHHE YpPOBHS
xonectepuHa. Ho ynmoTpe6nsTh MX, TOHU3UPYS COCYIbl, yxke Ha 50—75 % 3akpbIThie OMLIKaMHU,
neno OecriepcreKTHBHOE U Jake omnacHoe. [losToMmy muieBble 0OaBKM PEKOMEHIYIOTCS TOJIBKO
JIOJSIM C HE3HAUUTENBbHBIM TOBBIIIEHUEM X0JlecTepuHa [36].

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



cno0OHbIe OyI0UYKH, TBEP/IbII 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 COAEPKHUT BeUlecTBa, oOJajarolue
XOJIECTEpUHCHIDKAIOIMUM JAelicTBueM. [lepen Tem, kak BapuTh WJIHM JKapUTh NTHUILY, CHUMUTE C Hee
KOXY — TaM MakCUMyM XxoJsiectepuHa. CHIKAIOT YPOBEHb XOJECTepUHA SOJIOKH, YECHOK, [BETHAsS
KamycTta, rpedndpytel. He 3abbiBaliTe mnpo pemy — oHa 00JagaeT  MOIIHBIM
XOJICCTEPUHCHIDKAIOIINM JIEHCTBHEM, KaK W OakiiakaHbl, OTYpIbl, KaOayKu, I[yKUHH, THIKBA.
Kcraru, x0T pacTutensHoe Macio 6e3 X0JIecTeprHa, HO OHO BHICOKOKAJIOPUIHO.

[Tokxymast mpoayKThI, 0OpaIiaiiTe BHUMaHUE HA UX KUPHOCTbH, MPEAMOYUTANTE 00€3)KUPCHHBIE
MIPOTYKTHI.

OTkaxkuTech 0T MPOAYKTOB, BO30YK/IAI0IIMX HEPBHYIO CHCTEMY

['uneproHrKamM He pPEKOMEHIYyeTcs YIOTpeOsieHne Kpemkoro yas MU Kode, Tak Kak
COJIEpKaIIMiicss B HUX KO(PEHH CIOCOOCTBYET MOBBHIMICHUIO NaBieHUs. JKenaTellbHO OTpaHHYUTh
ynotpeOjeHre Ta3upOBAHHBIX HAMUTKOB — KOKAa-KOJbl W TMEINCHU-KONbI, TaK KaK B HUX TOXeE
conepkutcs kopeun. [TocrapaiiTech 3aMEHUTH 3T HATUTKY (MJIH XOTS OBbI X YacCTh) dKUBOU BOJIOM.

Ecnu xe Bbl He MOXeTe yIepXaThCsl OT dalleuku kode, cienyiite cosery HOmuana
CemenoBa, 1anHOMYy UM B «CeMHaJIIIaTH MTHOBEHHUAX BECHBI): «3alMMBalTe KAy 4aliky Kode
TaKUM € KOJIMYE€CTBOM BOJbI!»

YnorpebsiiTe NpOAYKTHI, 0oraTbie KajueM U MATHHEM

OTH  MHKPODJIEMEHTBHI IOBBIIIAIOT YCTOHYMBOCTH CEPIEYHOM MBIIIIBI K BPEIHBIM
BO3/ICHCTBUSAM M YMEHBIIIAIOT CKIIOHHOCTh COCYIOB K CITa3MaM.

Kanuem ©Goratsl IUTPYCOBBIE, OTYPIIbI, MOPKOBD, JIYK, METPYIIKa, CHap)Ka, YECHOK, YepHast
cMopoinHa, OaHAHBI, KAITyCTa, PEIUC, YSPHOCIIHB, U3I0M, acoik, 000bI, pkaHO X110, KapTodes.

Maenuti comepkuTcs B Kamax (OBCSHOM, TPECUHEBOM, MIIIEHHOM), CBEKJIE, MOPKOBH, IPEIIKUX
opexax, MIOKOJaae, Kakao. DTH MPOAYKTHI HE CTOMT COYeTaTh C MOJIOKOM M MOJOYHBIMHU
MPOAYKTAMH, COJACPIKAIIMMHU KaJbIHA, MMOCKOJIbKY B MPHUCYTCTBUU KaJbIMS MHUKPOIJICMEHTHI
Marduvs 1 KaJIusd 1ImJI0xo }’CBaI/IBaIOTCﬂ. TaK qTo, FHHepTOHI/IKI/I, HC CHIbTC Kamy C MOJ'IOKOM!

YnorpebsiiTe npoayKThl, 6orarbie BUTAMUHOM C

['mnepronukam nenecooOpasno yeuenne ButaMuHoM C (mo3za 500 mr B nenb). Ha3znauenue
JAHHOM /1036l B 3HAYUTEIBHOM MEpe CHUMXKAET YPOBEHb CHUCTOJIMYECKOTO MU JUACTOJIUYECKOTO
apTepHalIbHOTO JIaBJICHUS M YBEIUYMBAECT KOHUEHTPALMIO B IJIa3Me XOJIECTEPHHA JTUIONPOTENHOB
BBICOKOW TIOTHOCTH y KEHIIWH — K TaKUM BBIBOJIAM TMPHUBEIO OOJBIIOE JMMHAEMHUOIOTUYECKOE
uccnenoanne (EPIC-Norfolk prospective study, J. Hypertens, 2000). YrtoObl yBenu4uThH
nocryruieHne ButamuHa C ¢ mumiei, ynotpeOusiTh OBOIIM M (PPYKTHI HAZO B CHIPOM BUJE WITH, 11O
KpaiiHe Mepe, COKpaTUTh BPeMsl TEPMUYECKON 00pabOTKH, TaK KakK 3TOT LIEHHBIA aHTHOKCHIAHT
JETKO pa3pyllaercs MpH HarpeBaHud. bounblioe KonwuecTBO BHUTamMuHA C  COIEpXKHUTCA B
UIUIIOBHUKE, 00JIeNUXe, Y4EPHOU CMOPOIUHE, IIUTPYCOBBIX.

MnaBa 10. BnnaHue xXnBon BoAbl HA UMMYHHYIO CUCTEMY

XuBas Boaa — cunbHbIA UMMYHOCTUMYJIATOP

To, 4TO aKkTUBHPOBAHHBIE PACTBOPHI BIMSIOT Ha HMMMYHHYIO CHUCTEMY, BHaudaje ObLIO
3aMEYEHO JIIOJbMHM, WX TPUMEHABIIUMH. Tak, OOJNbHBIE NPOCTYAHBIMH 3a00JIEBaHUSAMHU U



BUPYCHBIMH MH(EKIUSIMHU, NMUBIINE KUBYIO BOAY, BBI3JIOPABIMBAIN SIBHO ObICTpee, a Y OOJIbHBIX,
MOJIyYHUBIIUX XUMHUOTEPAHUIO, OBICTPEe BOCCTAHABIUBAIUCEH CHIIBI, YIYUYIIATUCh TOKA3aTEIH KPOBU
1 UMMYHHOH CHCTEMBI.

Hmmynumem  TpeACTaBIseT COOOM CHUCTEMy OHMOJIOIMYECKHMX MEXaHHU3MOB, C TOMOIIBIO
KOTOPBIX OpraHU3M PaclO3HAET U YHHUUTOXKAeT BCe FTeHETUUYECKU YYy>KO€, BHE 3aBUCUMOCTHU OT TOTO,
MIPOHUKAET JIM OHO U3BHE (MUKPOO) MJIM BO3HUKAET B HEM CaMOM (MyTHpPOBAaBIIas KJIETKA).

B 1995 romy Hamu OBLIM TIPOBEACHBI AKCIICPUMEHTAJIBHBIC HCCIEAOBAHUS IO H3YYCHHIO
BJIMSHUS aKTUBUPOBAHHBIX PACTBOPOB HAa pPA3IMYHbIC 3BEHbS MMMYHHOW CHUCTEeMbI. PykoBoami
ATUMH UCCIICOBAHUAMU TATAHTIUBBIA YUCHBIN, JOKTOp HayK, uMMyHosor @. FO. ["apuo.

[lepBble TONBITKM BBIACHUTH, BJIMSIOT JIM AKTUBUPOBAHHBIE PACTBOPHl HAa HMMMYHHYIO
CUCTEMY, OKOHUYMIIUCH Heyaauell. To ecTh HeyAauel B MOJHOM CMBICIE CJIOBa MX Ha3BaTh ObLIO
HeNb3s, yIy4YIICHHs TIoKa3aTelled MMMYHHONW CHCTEMBbl HAOJIIOIaINCh, HO HE OBLIO TJIABHOTO, YTO
JIeJIaeT HKCIIePUMEHTAaJIbHbIE NCCIIEIOBAHMS HAYYHO JI0KA3aHHBIMH, — TOBTOPSIEMOCTH PE3YyJIbTAaTOB.
TosbKO KOT1a MBI TTOHSJIN, YTO UMMYHOCTUMYJIUPYIOIIEE ACHCTBUE aKTUBUPOBAHHBIX PACTBOPOB, U
B MIEPBYIO Ouepelb KaToJuTa (PKMBOM BOJbI), HANPSMYIO 3aBUCHUT OT IapaMeTpoB peaOKC-
MOTEHIINAJa, HaM yJIAIOCh JOOUTHCS CTATUCTUYECKH JOCTOBEPHBIX PE3yJIbTATOB.

VYike B Hayalle SKCIIEPUMEHTANIbHBIX HCCIEI0BaHUMN CTANIO MOHATHO, YTO AHOJIUT NMPHU MUTHE U
BHYTPUOPIOIIMHHOM BBEJICHUU WJIA HE BIUSET, WIM HE3HAUNUTEIHHO MOABIIIET HMMYHHBIM OTBET Y
KUBOTHBIX B 3aBUCHMOCTH OT MapaMeTPOB U ATUTEIbHOCTH IPUMEHEHHUS.

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

TpynHocTs 3akirodajnack B TOM, YTO MapameTpbl PEIOKC-TIOTEHIHMAla KaTOJIUTa MOXKHO
MEHATh B JIOBOJBHO UIMPOKUX TMpeAenax, HauhHas OT HCXOJHBIX, KakKue€ MOTyT OBbITh Y
BOJIOTIPOBOHOM BOJIBI (KaK 51 yXKe mucaia, 3TH napaMmeTpsl kojeomores ot +150 o +350 mB), no -
840 MB. YuuthiBasg 310, BBl MOXKeTe cebe MpeCTaBUThb, CKOJIBKO OMBITOB MPUILIOCH IMPOBECTH,
9TO0BI HAlTH HanboJee 3P PEKTUBHBIC TPAHUIIBI ICHCTBUS PEIOKC-TIOTESHITHAIIA.

Kpome Toro, Mpl mpoBOAMIN MHOTOYUCIICHHBIE HCCIEA0BaHUs, YTOObI IOHATh, MEHSETCS JIU
UMMYHOCTUMYJUPYIOMUN 3PPEKT pacTBOpa, €CIIM HCIOJB30BaTh TUCTHIUIMPOBAHHYIO BOIY C
MOBapeHHOI COJbI0, (U3PACTBOP WM BOJONPOBOJHYIO BOIY C COJNbIO. Bompoc 3TOT, Kak BbI
MIOHUMaeTe, UMeN OOoJblIoe MpakTHYeckoe 3HaueHue. OHO J1eJ0 — HAIUTh BOJY M3-N0J 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 3HAYCHHSIX PEIOKC-
MOTeHIMaaa ObII0 MACHTUYHBIM. [lo-BUAMMOMY, MUHEpPATbHBIA COCTaB MCXOJHOW BOJBI TOXKE HE
WrpaeT pemaromied pojid, TOKa MHUHEpajdbl HaXOAATCS B BOJAE B MajbiX KOJUYECTBAX,
npeaycmotpeHHbix ['OCTom. [lpyroe neno — korna MHUHEpasibl BBOJATCS JOTOJIHUTENBHO (32
HCKJIFOYEHUEM HATpHsl), TOTJAa MOXHO TOBOPUTH O 3aBUCUMOCTH CBOMCTB KaTOJIMTA HE TOJBKO OT
rapaMeTpoOB PEJOKC-NIOTEHINANA, HO TAKKE€ U OT MUHEPAIbHOTO COCTaBa UCXOAHOU BOJIBI.

Ha ocHOBe TIpOBENEHHBIX WCCIENOBAHUN BBIACHWIOCh, YTO KATOJIUT BBIPAXKEHHO
CTUMYJHUpPYET (paromuro3, rymMopalbHblE U KJIETOYHBbIE 3BEHbS HWMMYHHOH CHCTEMBL. SIpKo
BBIPOXXEHHOE CTUMYJIMPYIOIIEE ACHCTBUE KATOIUTAa HA UMMYHHYIO U KPOBETBOPHYIO CUCTEMY OBLIO
BBISIBJICHO B JKCHEPHUMEHTATbHO BOCIPOHM3BEIACHHBIX MOJENSAX HMMYHOJE(DUIINTA, aJeKBAaTHBIX
COCTOSIHMSIM, BO3HHMKAIOIMIMM y YeJOBeKa TPH  TemaTuTe, TEeMOJUTHYECKOW  aHEeMHH,
37I0KAYE€CTBEHHBIX OMYXOJSX, COCTOSHUSAX MOCIIe 00TyUeHUs.

Kpatko u310Ky pe3ynbTaThl SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN 1O BIMSHHUIO KaTOJIUTa Ha
UMMYHHYIO CUCTEMY IPH 3JI0KAaYECTBEHHBIX OMYXOJISAX U 00TyUYeHHUH.

DKCHEepUMEHTAIBHBIE HCCIEAOBAaHUSI TPOBOMATCS HA JKMBOTHBIX, Yallle BCETO KphICaX H
Mbimax. Ilpu 3TOM wHccnemyoTcs OCOOCHHOCTH BIMSIHHS HOBBIX JIEKAPCTBEHHBIX MPEMapaToB,
OTpabaTHIBAIOTCA WX JO03bI U METOJUKH MPUMEHEHHS. DKCIIEPUMEHTAIbHBIE NCCIIEIOBAHUS UTPAIOT
OTPOMHYIO POJIb M OCOOCHHO Ba)XKHBI B OHKOJIOTUM — BCE IMpemnapaTrhl MO JICUYESHUIO paka BHaJale
M3Yy4aloTCsl M OTpabaThIBAIOTCS HA YKUBOTHBIX.



Ho peub ner He TOIBKO O XKHUBOTHBIX. 3a BpeMsl pabOThl C aKTUBUPOBAHHBIMU PACTBOPAMH Y
Hac coOpajiocb MHOTO HMH(OPMAIUM O TOM, YTO KATOJIHMT CTUMYJIMPYET HUMMYHHTET OOJBHBIX
OHKOJIOTMYECKMMH 3a0ojeBaHUAMU. boibHBIE cooOLIany 00 YIyYIIEHHUH COCTOSHHUS MEXAY
KypcaMU XUMHUOTEPANMU U IOCIE €€ OKOHYAHMS, a TaK)Ke IIOCJIE IOJYYEHHMs JIy4eBOM TEpaIluH.
[luTbe kaTONMTA, COIVIACHO 3TUM COOOLICHMSM, YJydllaeT oOlee caMO4yBCTBHE, [1OMOIAeT
OOJIbHBIM OBICTpEE BOCTAHOBUTHCS, YJIy4yaeT IOKa3aTeld KPOBH M HMMMYHHOH CHUCTEMBI. JTH
JaHHBIE B ILEJIOM MOATBEPXKAAIOTCA M PE3yJbTaTaMM JKCIEPUMEHTAIbHBIX HCCIICIOBAHUM,
IIPUBEJICHBIX HUXKE.

JleyeHune 3n0KayecTBEHHbIX onyxosen (paka)

Pak — 3TO MpOKJISATHE COBPEMEHHOCTH, — HE MMEET HUYEro OOIIEro CO CBOMM Ha3BaHHEM.
Ha3Banue atoii Gonesnm gan emie ['mnmokpaT, Ha3BaB OJIHY M3 KOXKHBIX OIyXOJIEH «KpaOOBOM
OIlyXO0JIbIO-KaplMHOMOI». B Pume 00s1€3Hp Ha3bIBalluM CIIOBOM cancer, O3HAYaBLIMM B JIATHHCKOM
A3BIKE U «Kpald», U «pak». DTO K€ Ha3BaHHUE yNOTPEOIsIeTCs MEIUKAMU U CEerO/IHS.

Knerkn 370KadecTBEHHOW OMyXOdM O0JIQAaloT, K HalleMy HEeCYacThlo, CBOWCTBaMH,
JIeNaloIMMH UX OMACHBIMU M IOYTH HenoOenuMbIMU. Bo-mepBbix, oHM OeccMepTHbl. Kaxnas
HOpMaJibHas 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 pa3s.

Kpome 3anmporpaMupoBaHHOM CMEPTH, MEXaHU3MOM, IIPU3BAaHHBIM OIPAaHUYUTh PA3MHOKEHUE
PaKOBBIX KIIETOK, SIBJISIETCSI KOHTPOJIb UMMYHHOM CHCTEMBI. 37I0Ka4€CTBEHHAsl OITyXOJIb BBIJEINSIET
CIeLMalIbHbIE BEIIECTBAa, PE3KO IOJABIIAIOLIME HMMYHHUTET oOpraHusma. MOXKeT Ju KaTOJIUT
MOBBICUTh UMMYHMTET IPU YK€ pa3BUBILIEHCS 3J0KaueCTBEHHOW omyxonu? Jlins pemeHus 3Toro
BOIPOCA Mbl HICKYCTBEHHO BOCCO3/1aJIM CUTYALMIO Pa3BUTHS OIYXOJIM yMBbIIIEH.

JUig co3maHusl KapTHUHBI 3JI0KAYECTBEHHOW OIYXOJM MbIIIaM BHYTPUOPIOIIMHHO BBOJAMIN
KJICTKM KapUUHOMBI Opiuxa. OTO CHELUalbHas OIyXOJb, 4YacTO MHCIOJb3yeMas Ipu
uccinenoBanusx. [Ipu BBe1eHNN B3BECH KJIETOK OIyXOJIM DpJikXa y MBIILIEH Yyepe3 HECKOJIbKO JHEN
o0pasyeTcs acLUT ¢ OOJBIIUM KOJMYECTBOM OITyXOJIEBBIX KJIETOK. PacTyias omyxoib MoJaBiseT
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 MBIIIEH ¢ OMyX0JIbl0 IMMYHHUTET OBLI CHJIBHO OCJIa0JIeH, IPOIYKIMS aHTUTEN B CEJIE3EHKE
nagana B 4,12 pas.

[TuThe KaToNMTA MOBBIIIAIO UMMYHUTET (KOJIMYECTBO aHTHUTEN CEJIE3E€HKH YBEIUYHBAIIOCH B
2,4 paza).

PesynbTaTsl MccienoBaHus TOKa3aHbl HA puc. 28.
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Puc. 28. BnusHue karonura Ha NPOAYKLUUIO AHTUTENY JKUBOTHBIX, ITOPA’KEHHBIX
3JIOKAYE€CTBEHHON OIyXOJIBIO

Takum oOpa3oM, B 3TOH CEepUM HKCHEPUMEHTOB OBLIO BBIACHEHO, YTO MpPHU HAIWYUU
3JI0KQYECTBEHHON OMYyXOJM NHUThE KAaTOJUTAa CTUMYJUPYET HUMMYHHYIO CHCTEMY (MPOIYKLHUIO
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AQHTUTEN).
XuBas Boga nomoraeTt npu o6ny4yeHun

B oTOl cepuM HKCHIEPUMEHTOB M3y4daloCh BIMSHHME KAaTOIMTAa Ha INPOMYKLHUIO aHTHUTEI,
KOJIMYECTBO JICHKOLMTOB M J3PUTPOLUTOB Yy JKUBOTHBIX, IIOJYYaBIIMX BBICOKYIO 03y
HOHM3UpYyIoWero usnydeHus. llpu sTomM MonenupoBasiack KapTHHA COCTOSIHUS HWMMYHOU U
KPOBETBOPHOM CHUCTEMBI Yy JIIOAEH, MOJABEPIIIMXCA JIy4eBOM TEpalMM IPU OHKOJOTMYECKHUX
3a00JI€BaHUAX WJIM K€ IOJYUYUBIIMUX BBICOKHE J103bl MOHU3UPOBAHHOI'O M3JIyYEHHUS B pe3yJbTare
KaTacTpo( M HECYACTHBIX CIy4aeB, Kak 3TO CIydmsIoch B UepHOObLIE.

JlelicTBrE MOHM3UPYIOLIETO W3JIyYEHUs HAYMHACTCS C IOIVIOIIECHHUS KJIETKaMH OpraHu3Ma,
MOJIBEPraroIierocsi OOJIY4YeHHIO, SHEPrHUM M3JIyYEHHUS pPaJUaKTUBHOTO BELIECTBA. DHEPTHUs
U3Jy4YEeHHUs BbI3bIBAE€T B 00Jy4aeMOM OpraHu3Me BO30YKIACHUE MOJIEKYJ KJIETOK U X MOHMU3ALUIO.
IIpy 53TOM BO3HUKAaET OrPOMHOE MHOXECTBO CBOOOJHBIX pPAJUKAJIOB — MPOCTO JIAaBHHA
KHUCJIOPOAHBIX PAJUKAJIOB, T'MIPATUPOBAHHBIX AJIEKTPOHOB, Iepekuceil Bogopona. [Ipu obayyenun
B 103¢ 1000 peHTreH B KIETKE BO3HMKAET OKOJIO MMJUIMOHA PAJUKaJIOB, KaXJblil U3 KOTOPBHIX B
IIPUCYTCTBUU KHCJIOPOJAA BBI3BIBAECT IOCIECAYIOUIME LENHbIE peakuuu okuciaeHus. [Ipu stom
BaKHEHIINE HapyIIEHUS >KU3HEIEATEIbHOCTH BbI3bIBAIOTCS HUYTOXKHO MAaJIbIMM KOJIMYECTBAMU
nornomaemMon sHepruu. Tak, SHeprus, IOINOIIEHHAas TEJIOM YeJOBEeKa IpH O0JydyeHUU
CMEpTENbHON J1030H, NMPH TPEBpalICHWH B TEIUIOBYIO TpHUBENa Obl K HarpeBy Tela BCEro Ha
0,001 °C [37-39].

IIpu oOnyyeHHMM B HEPBYIO OYEpedb MOpPAXKAKOTCS OBICTPOPACTYIIME U HHTEHCUBHO
pasMHOXKaroImuecss KiIeTku. Ha 3TOM OCHOBaHO JIy4yeBOE JI€UYEHHUE 3JI0KAUYECTBEHHBIX OITyXOJIEH —
KJIETKH OIYXOJIM OTHOAIOT MPH 00JyYeHUH B TIEPBYIO OUEPE/Ib.

Ho npu oOsyuyeHun mnoruGaroT HE TOJBKO 370KAYECTBEHHBbIE KIETKH — B OpraHu3Me
CYILIECTBYIOT APYTM€ MHTEHCUBHO MESALIMECS KIETKH U ObICTpOpPACTYIME TKAHU — 3TO KIETKU
UMMYHHOW M KPOBETBOPHOM CHUCTEM. DTU CHUCTEMbI CTPAILHO CTPAJAIOT MPH OOIYYEHUH — PE3KO
YMEHBIIAETCS YHUCIIO JIEWKOLUTOB B KPOBH, MaJaeT KOJIMYECTBO 3PUTPOLUTOB. OJHOBPEMEHHO
YTHETAeTCsl U BbIpaOOTKA aHTUTEN, YTO elle Ooublie ocaabiseT 3aluTHble cuilbl opranu3ma [40].
[lonaBneHne MMMYHHUTETa M CHCTEMbl KPOBETBOPEHHS TNPHUBOAUT K TSKEIBIM OCJIOKHEHUSIM U
3a4acTyr0 K HEBO3MOXHOCTH MPOJODKEHUS JIeUeHUs. DTH ke (PaKTOPhI YacTO ABJSIOTCS NMPUUUHON
YXYAIIEHUSI COCTOSTHUS U MIPEPhIBAHUS JICUEHUSI IPU XUMUOTEPAITUH.

ITpu 00ydyeHuu cTpaatoT He TOJBKO OBICTPO Pa3MHOKAIOIIMECS KIETKH, HO U T€, YTO KUBYT
CPaBHUTEIBHO HEAONro. Takue KIETKH HaXOJATCS B CIM3UCTON 00OJIOUKE JKeNy/IKa U KUIIEUHUKA.
VIMeHHO UX MOpaXKeHHEM OOBSICHAIOTCS TSDKENbIE OCIIOKHEHHSI, BO3HUKAIOIIUE 110CIIe 00JTyueHHs Ha
CIIM3UCTOM XKelly/IKa U KUIIEUHHKA, KOTOpas 1Mociie 00JyuyeHus: BOCHANIIETCs, TOKPHIBAETCS SA3BaMHU.
OTO BeNeT K HapyLICHUIO NHILEBAPEHMs] U BCAChIBAHMS, a 3aT€éM K HCTOLICHUIO OpraHu3Ma,
OTPaBJICHUIO €r0 MPOAYKTaMU pacraza, MPOHUKHOBEHUIO OaKTepHil, KUBYIIUX B KHUILIEYHHUKE, B
KpOBB.

Y OOnbHBIX, MOJYYUBIIMX BBICOKHE JJ03bl PAaTUAIlMOHHOTO OONy4deHHs (Kak 3TO ObLIO B
YepHoObu1e), MOCHEACTBUS OOTyUYEeHUsI MPOSBISIIOTCS WIM B BUJIE MMMYHHOW HEIOCTaTOYHOCTH,
WIK B BHUJE 3a00J€BaHMI NHILEBAPUTEIbHON, HEPBHOM, CEpJEUYHO-COCYANCTOM, AbIXaTE€IbHOU U
BBIJICTIUTENIbHOM cucteM [41, 42].

Ho 6e3 ny4eBoit Tepanuu Mpu JCYCHUH OHKOJIOTHYECKUX OOJBHBIX Ha CErOIHAIIHUN IeHb HE
O0OWTUCH — OHA 3aHMMAET B KIMHUYECKON OHKOJOTHH OJHO M3 BEAYILIMX MECT U MoKazaHa Ooiiee
50-60 % onHkoOTHYECKUX OOJBHBIX. MOXKET M KHMBasi BOJA YMEHBIIUTh TSXKENbIE MOCIEICTBUSI
o0JIydeHus, yIydlIuTh TOKa3aTeau KpoBu? J{isl pemeHust STUX BONPOCOB HaMU OBLIN MPOBEICHbI
UCCIIEIOBaHMs, B KOTOPBIX JKUBOTHBIE IMOJBEPrajiich OOJYyYEHHUIO CBEPXBBICOKMMH n03aMu. [lpu
3TOM HCCIIEJOBAIOCH BIUSHME OOMyYyeHHs Ha UMMYHHUTET (IIPOAYKLHUIO AaHTHUTENT U KOJIMYECTBO
JIEHKOIIMTOB) U KPOBETBOPHYIO CUCTEMY (KOJIMYECTBO IPUTPOLIUTOB) M BIMSIHHE KAaTOJUTAa HA ITH
cucteMsl. [ cpaBHEHMS CHIIBI AEUCTBHS KaTOJWTA OJHOM M3 IpyII MBIIEH AaBajlyd W3BECTHBIN
UMMYHOCTUMYJISATOP T-aKTUBHH.



BinsiHue KMBOI BOAbI HA UMMYHHUTET NPH 00, Ty4YeHUH

Kak moxazanu HUCCIICAOBaHUA, B PC3YyJIbTATC 06J1y‘-IeHI/I$I npoayKnrda aHTHUTCII B CCJIC3CHKC

yMeHbIIaercs B 9,7 paz — 3T0 03HauaeT OCTPbI UMMYHOAEC(PUIINT.

Vxe ABYXKPATHOC MHBKIMOHHOC BBCIACHHUC KAaTOJIUTA YBCIWYHUBAIO IMPOAYKIHIO aHTUTCII B

2,5 pa3za.

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

BBCILCHI/IC T-axkTBHUHA InIpun 3TOM COCTOSIHUH HCfICTBOBaHO ciabee u CTUMYJIUPOBAJIO

MMMYHHBII OTBET TOJIBKO B 1,8 paza.
Pesynbrarsl uccnenoBanus mokaszassl Ha puc. 29.

JIeHKOLMTBI KPOBH TaKXKe SBIAIOTCA MULICHSAMHU I HMOHU3MpYyIowero usiydenus. [Ipu

00JTydeHHH B HAIIMX AKCIIEPUMEHTax uX uucio nagano B 10,3 pasa.
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Puc. 29. Biausuue )XuUBO# BOIBI HA KOJIUYECTBO AHTUTEI B CEJIE3EHKE

Zlax(e JABC HHBCKIMHM KaTOJIHuTa HeﬁCTBOBaHH CTUMYJIMPYIOIIC W IIOBBIIIAJIN KOJIUYCCTBO

JIEWKOLIUTOB B 2,5 pasa.

ITuTthe KaTOIHUTA TOXKE CTUMYJIIUPOBAJIO O6p8.30BaHI/IC HeﬁKOHHTOB —B 2,1 pasa.
T-akTHBUH HE MOBBIIIAT KOJINUECTBA JICHKOIIUTOB.
Pe3YJ'ILTaTI>I HCCIICAOBaHUA ITIOKA3aHbI HA pUC. 30.
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O OHAMEHHLIE HKABOTHRIE,
ARMARLAECA T-aCI'I-'FlMﬂGM

Puc. 30. BiustHre kxnBO BOJIBI HA KOJIMUECTBO JICHKOIIMTOB B KPOBHU

Bansinue :XuBoil BOJAbI HA KPOBETBOPHYIO CHCTEMY NPH 00Jy4eHHH

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

B 1,7 pas.

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



T-akTUBUH HE BIMAI Ha KDOBEHOCHYIO CUCTEMY.
PesynbTaTsl MccienoBaHus TOKa3aHbl HA puc. 31.
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Puc. 31. Bnusinue xuBOM BOJIBI HA KOJMYECTBO 3PUTPOIIUTOB B KPOBU

Takum oOpa3zoM, MPOBEACHHBIC IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS MOKA3aJId, YTO MUTHE U
JpyTrue crocoObl BBEACHUS KATOIUTA Y 0OMyUYE€HHBIX B CBEPXBBICOKUX 033X KHUBOTHBIX MMOBBIIIAIH
MMMYHUTET, CTUMYJHMPOBAIM TPOAYKIMIO AHTHUTEN, MOBBIIIAINA KOJUYECTBO JICUKOIIMTOB H
MPAKTUYECKH BOCCTAHABIMBAIN KOJIUYECTBO SIPUTPOLIUTOB 0 YPOBHS, UMEBIIETOCS 10 OOTyUESHHUS.

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

B Hauvasne 3Toil KHUTHU 5 paccKasbiBaia 0 cBoeM pasroBope ¢ C. A. AlexuHbIM U ONMChIBajia
COOCTBEHHYIO PEaKIMIO Ha epeYHcIeHre 3a001€BaHuM, IPH KOTOPBIX MIOMOIal0T aKTUBUPOBAHHbIE
pactBopsl. CaMO€ UHTEPECHOE, YTO, OCBSITUB U3yUYEHUIO CBONCTB aKTUBUPOBAHHOW BOJbI 16 JeT, 5
MOTY TOJIBKO IOIOJIHUTh CITIUCOK 3THX 3a00JI€BaHUil.

B Hacrosimee Bpemst B 3TOM CHHUCKe Oojee 35 HEAIyroB, Cpeau KOTOPHIX: XPOHHYECKHI
remaTuT, Auader, aJAeHOMa IMPpOCTATHI, NHEIOHEe(PHUT, LUCTHT, APTPUTHI M AaPTPO3bI,
aJU1eproJepMaTuT, A3Ba JKeJyAKa, TACTPUTHI U KOJHUTHI, TPO(prueckne A3Bbl, THOHHBbIE PAHBI,
cTap4yecKHe nepeiomMbl, MPOJIeKHH, 0’KOTH, IAPOAOHTUTHI M pyrue.

Ho, Bo3Bpamiasch Kk TOMy pa3roBOpy CErojHs, s MOTy OTBETUTb Ha Bompoc: «I[louemy
aKTUBUPOBAaHHAs BOJIA IOMOTAET MPHU CTOJIb MHOTHUX M Pa3JIMYHbIX 3a00JI€BaHUAX 7>

AKTHUBHpPOBaHHBIE PACTBOPHI O0JIAJAIOT IIEJIBIM PSAJAOM CBOMCTB, JENAIOIIUX HMX OYEHb
3¢ GEKTUBHBIMU PU JICYEHUU MHOTHX 3a00JIeBaHHMM: aHOIUT YHHUYTOXaeT OaKTepUu U MHOTHE
BUPYCHI, TpuUOKOBYIO (Quiopy, 00JiajaeT MPOTUBOBOCHIAIUTENIBHBIM, AHTHAJIEPTUYECKUM U
NPOTHUBOOTEYHBIM  jAedcTBUsIMHM.  Karomur — obnmagaeT  MMMYHOCTHUMYJIHPYIOLUIMMH U
AHTUOKCHJIaHTHBIMU CBOMCTBAMH, YCKOPSIET 3aKMBJIEHHUE TKaHEW (pernapaThBHbIE CBOWCTBA), MPHU
BBEJICHUU OINpPE/AEJICHHbIX MHHEpAJOB — IOMOraeT Hpu auadere, THIEPTOHUH, OCTEONOpO3e MU
JpyTrUx 3a00J€BaHUSX.

Kak s yxe ropopmia, He CTOMT pacCMaTpUBATh AHOJUT M KaTOJMT Kak JBa Ipemnapara. B
3aBHCHMOCTH OT PEIOKC-IIOTEHIalla MEHSIOTCS CBOIcTBa pacTBopoB. Ha camom fiene mipu jiedeHun
MIEPEYNCIICHHBIX BbIIIE 3a00JeBaHUI Hcmonb3yeTcs 14 pa3iauuHbIX pa3IMYHBIX [pernapaTos,
COOTBETCTBYIOIIMX 14 BapuaHTaM peoKC-IOTEHIHANIA.

MHorue 3aborneBaHMs HeEIb3d JIEYUTh KaTOJIMTOM, IPUTOTOBIEHHBIM 0€3 [100aBiIeHUS
MUHepasioB, — 3¢pdekra He Oyaer wium oH OyneT MUHUMaNbHBIM. [l JiedeHuss HEeoOXOoIUMO
HCIOJIb30BaTh MUHEPAJIBI — MAKPO— U MUKPOZJIEMEHTBI, IPUYEM MPHU PA3INYHBIX 3a00JI€BaHUSIX OHU
OyIyT pa3HBIMU — KaJIbLIUN, KA, MAaTHUIN U T. 1.

N riaaBHoe: ropopsi 00 AKTHBMPOBAHHBIX PacTBOpPax, Mbl TOBOPHUM O Jie4eOHbIX
npenaparax, MexaHu3M JeHCTBHSI KOTOPBIX MMeeT NPUHUMNHMAJIBLHO HOBBI YPOBeHb — He
XHMHYeCKHi, KaK NPHBbIYHbIE JIEKAPCTBEHHbIE CPeACTBAa, a JJeKTPOXHMHYecKHil, OoJiee



COOTBETCTBYIOIIMii OKHMCJINTEIbHO-BOCCTAHOBUTEIbHBIM peaxkumsm, NOCTOSTHHO
MPOTEKAIIHM B JKHBOM OpraHU3Me.

SIBIsISICh CBOCOOPA3HBIM «OKUBBIM» BOJHBIM PACTBOPOM, <GKUBBIM» HAOOPOM OKHCIHTENEH U
BOCCTAaHOBUTEJIEH, IIOCTOSIHHO HAXOASIIMXCS BO B3aUMOJEHUCTBUU (peakluu) ApYr C APYTrOM, MBI
MOJUUHIEMCSl TeM JK€ 3aKOHaM, 4YTO W OCTajbHas mpupoga. M 3HAYUT, peIOKC-TIOTCHIUA,
OTIPEIICNISAIONINI CKOPOCTh W HAMpaBICHHUE BCEX JJICKTPOXMMHUYCCKHX PEAKIUU, OIpeaeiseT
CKOpPOCTb M HampaBJicHHe, a 3a4acTylo, ¥ BOOOIIEe BO3MOXXHOCTh MPOTEKAHHS OKHUCIUTEIbHO-
BOCCTAaHOBUTCIIbHBIX peaKL[I/If/’I B Halluem OpraHusMe. A qTo TakKoe€ OKHCJINTCJIIBHO-
BOCCTAHOBHTEIIbHBIC PEAKIIMM HAmero opranuamMa? ITO MpoIecC MAbIXaHWs, 3TO MPOIECC
BBIPA0OTKM DHEPrHH, 3TO IPOLECC COXPAHEHHs] rOMeocTa3a (IOCTOSHCTBA COCTaBa M CBOMCTB
BHYTPEHHEW Cpefbl), 3TO MPOIECC CTApeHMs, ATO 3alldTa OpraHu3Ma OT MHKPOOOB, 3TO
oOpa3oBaHWe CBOOOJHBIX paguKaaoB, 3T0 pabota depmMeHTOB. JledeHHe XUMHUYECKUMU
JICKapCTBEHHBIMHU TpenapaTaMi — 3TO KOPPEKIIMs Peakiuii OpraHu3mMa C MOMOIIbI0 3aMEHBI HIIH
[[O6aBJI€HI/I$I HOBOTI'O <<I[eﬁCTByIOH.[eI‘O Jana». A BC€b M3MCHHUTL 3THU PCAKIMU, UX CKOPOCTbL U
HAlpaBJCHUE MOXXHO M 0ojiee «MATKO» — IyTeM H3MEHEHHUS PEeIOKC-TMOTeHIIHAla, HAalpuMep, B
pe3yJbTaTe IprueMa aKTHBUPOBAHHOM BOJIBI.

[TosToMy B OyayleMm, peryaupys pPeIOKC-TIOTEHIIMAaa U TeM CaMbIM H3MEHSSI CKOPOCTh U
HaIpaBJICHUEC OKHUCIUTCIIbHO-BOCTAHOBUTCIbHBIX peaKHI/If/'I B OpraHu3me, MOKHO 6YI[6T I[O6I/ITI)C$[
pe3y/IbTaToOB, 3a4acTyl0 HEBO3MOXKHBIX IPU NPUMEHECHHH XUMHUYCCKHX JICKAPCTBEHHBIX
npenaparoB. Beap naxxe celiyac akTHBHUpPOBaHHAs BOJa Jo0Ka3aja CBOIO JI(PPEKTHBHOCTH IPU
neyeHuu Oosee 35 3aboneBanuii. Y 3T0 mpuTOM, YTO /IS €€ MOTyYEHHS UCTIOJIb30BATKCH JOBOJIBHO
MPOCTHIE anmapaTsl U TEXHOJIOTUH !

Tak 4ro *uBas ¥ MepTBas BOJA — 3TO, C OJHOW CTOPOHBI, CKa3Ka, a C JAPYrodl — HaydHO
000CHOBaHHasi MEMIIMHA Oy IyIIETO.

MpunoxeHune. Kakon anekTponusep BbIOpaTh?

[IpocTeie (cTamMOHApHBIE) MOJEIU JIIEKTPOJIM3EPOB COCTOAT W3 aHOJAa W Karona u
MOJIyIIPOHUIIaeMON MeMOpaHbl (OHa HENpPOHMIIAeMa Il MOJIEKYJ, HO XOpOILIO NPOHMIIAeMa IJis
noHOB). Takue >MeKTPOIU3EPHl 3aMOIHAIOTCS BOJOW M MOJKIIIOYAIOTCS Ha OIMpeNelIeHHOE BpeMsl K
AIEKTPUYECKON ceTH. B pe3ynbTare mpoXoKIeHUs IEKTPUUSCKOTO TOKA Yepe3 BOAY MPOUCXOIUT
paznenenne H20, a taxke copepxkamuxcsi B BOAE XJopa M Pa3NIUYHBIX MUHEpPAJOB (HATPHS,
KaJIbIIMS, KaJIus, JKeJie3a U IPYTUX ), Ha TTOJIOKUTEIHHO U OTPUIIATEIIBHO 3apsyKEHHBIE HOHBI.

XJ0p U ocTalbHBIE 00pa3yrIIHUecs OKUCITUTENN COOMPAIOTCS B aHOJIHOM 30HE — ATO MEpTBast
BOJIa, KOTOpasi UMEET BBICOKUN penokc-noreHnuain (mo 1200 mB) u Bbicokyto kucimoTHOCTh (pH 10
2). Boma »xe karogHOW 30HBI — >KMBas BOJAa, OHA OCBOOOXZAeTcs OT XJOpa, HachIIIaeTcs
AJIEKTPOHAMH (OTPHUIATENHHO 3apsKEHHBIM BOJIOPOJOM) M HMOHAMH MHHEPAJIOB W TpHOOpeTaeT
OTPULIATENBHBIN PEIOKC-TIOTEHIIMAN U 1IeJ0UHOe 3HaueHue pH.

CymiecTByIOT Takke 0Oojee COBPEMEHHBIE anmnapaThl-3JEKTPOIM3EPhl  POCCUICKOTO,
HEMEILIKOTO U IOKHO-KOpEHCKOro mnpou3BoAcTBa. OHUM HMEIOT COBPEMEHHBIA JU3aiiH |
KOMITBIOTEpHOE yTpaBieHHe. Boxy B HHMX HaJuBaTh HE HYXHO — OHHU TPUCOSTUHSIOTCS K
BOJOIIPOBOAHOMY KpaHy. Takum 00pa3oM BCIO MUTHEBYIO BOJY MOKHO OCBOOOIHMTH OT XJopa U
XJIOpCOJIEPKAIUX COCNUHEHH. B HUX BCTpOEHBI (QWIBTPHI, KOTOpPBhIE YOHPAIOT W3 BOIBI
XUMHUYECKHUE MPUMECH, BPEJIHbIE BEIIECTBA M KECTKHE COJU. Takue ammaparbl XapaKTepU3yIOTCs
HECKOJIbKUMHU CTYNEHSMU AaKTHUBAllUM, TMPUYEM KaKJas CTYNIeHb HMMEET CBOM TOKa3aHWs IS
MIPUMEHEHUS.

Ha puc. 32 noka3aHbl COBPEMEHHBIE JIEKTPOJIU3EPHI.
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Puc. 32. COBpeMeHHLIe SJICKTPOJIU3CPLI AJId ITPOU3BOACTBA aKTHBHPOBaHHOﬁ BOJbI
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BHUMAHMUE! Bce HMHCTPpYyKIMH 110 NPHMEHEHHMI0O AKTHBHPOBAHHBLIX PaCTBOPOB,
NpHBe/leHHbIe B KHHUIe, PACCYUTAHBI HA aNnaparbl, MpoJaBaeMble Hamed GupmMol uiIu ee
(uanasamMu, 1 He MOAXOAAT AJIS APYTUX aNNapaToB!

I'’E U KAK xkynurh anmapar sl HPOU3BOACTBA AKTHBHPOBAHHBLIX PACTBOPOB?
3aka3zath HeoOxogumble MuHepajabl? I[loayyuts 0ojee mnoapodHyro wuHdpopMmanuio?
IIpoxoncyabTHpOBaTHCA ¢ BpauoM? IloroBopurh ¢ aBTOPOM KHUTH?

C aBTOpOM 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 anpec B Untepuere: www.aschbach.narod.ru Ilony4urs KoHCy/AbTaNMIO, 3aKa3aTh
MAaKpO— U MHKPO3JIeMEHTBI, a TaK:Ke anmnapart JJsi NPOU3BOACTBA AKTUBHPOBAHHON BOJbI



MOKHO:

HO360HUB NO MeENePOHY:

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 ¢paxcy: (8-10-49) 2104-137-93-56.

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

OmyaTy MOXXHO MPOM3BECTH 4Yepe3 OaHK WM TOYTOBBIM MJIHM JCHEKHBIM MEPEBOJIOM B
Poccun.

Yepe3s 0ank: 000 «BUTA»

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

cyer 30101810200000000880.

Moayuarean «BUTA»: cuer 40702810500800001583.

BUK 042748880

HUHH 7702000406

KIIIT 390501001

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

HezaBucumo oT TOro, B Kakyl CTpaHy Bbl IEpEBEAETE JCHbIH, anmapar Bbl MOIYYHTE B
TedeHune 2 Heaenb. s Toro, 4ToObl BBIC/IATh BaM armapar, Mbl JOJDKHBI 3HATh Bally (haMUIIHio,
anpec, 3aboneBanue u tenedoH. Ecnm y HAC MOSIBATCS JOMONHUTEIbHBIE BOIPOCHI MO BalleMy
3200JIeBaHUIO, TO MBI TIO3BOHIM BaM CaMHU.

HUIIY PETUOHAJIBHBIX IIPEJCTABUTEJIEN.

JlnTepaTypa

1. Jlamviwes B. M. Heoxunanuas Bona // I3o0perarens u parmonanuzarop. 1981. C. 20-22.

2. [lesamos B. A. HoBblil (hakTop B matorenese paHeBoro mpoiecca. HenHBa3uBHBIE MYTU
MOJIBEJICHUSI HEHTPAITBLHOTO aHOJIHWTA K THOWHO-BocnaymrenbHOoMy ouary // MUC-PT. 2002. C6.
Neo 27-3.

3. Hesamoeg B. A., [lempos C. B. HeWTpallbHbIIl aHOTUT — aHTUCENTHK BBIOOpA JUISL HYXK]
BOEHHO-TI0NIEBOM xupypruu. COBpEeMEHHBI METOJl KOHCEPBATUBHOTO JICUCHHUS OXKOTOBBIX paH.
MeTtobl 1edeHns: THOMHBIX paH TpaBMaTtuyeckoro npoucxoxaenus / MUC-PT. 2002. C6. Ne 27-4.

4. Jlonamun C. B. OnsIT npuMeHEHHs] HU3KOKOHIICHTPUPOBAHHBIX PACTBOPOB THIIOXJIOPUTA
HATpHS B JICUCHUU JHAOCTUICCKUX IMOPAKESHUH HIDKHUX KOHEYHOCTEH, a TaK)Ke HEKOTOPBIX JPYTHX
3aboneBanuii //MUC-PT. 2005. C6. Ne 36-2.

5. Cumnukos B. A., Cmaxckuna C. I1., Hoinun A. 5. Crnioco0 jeyeHus: TpOPUUYECKUX sI3B U
JUITUTEHHO He 3axkuBaromux paH // bromnerens HUUTTID. 1994. Ne 14. C. 17.

6. Dedoposckuui I1. M. Henpsimasi >JIeKTpOXHUMHUYECKass JACTOKCHUKAIMS B KOMIUIEKCHOM
JIeYeHUH THOMHBIX 3a0oneBaHuil B xupypruu // Xupyprus. 1994. Ne 4. C. 48-50.

7. Baxup B. M., Ilanuuesa C. A., Ilpunyyxuii B. Y. uodp. YcranoBku CTOIJI: uctopus u
HOBBIE TOPU30HTHI // Menunmuckuit angasut. 2006. Ne 11.

8. baxup B. M, IIpunyykuti B. M. DneKTpOXMMHYECKH aKTHBHPOBAHHAs BOJA: aHOMAJIbHBIC
CBOMCTBA, MEXaHM3M OHMOJOTHYECKOro aercTBus. M., 1997.

9. I'umenvman J].  COOpPHMK HHCTPYKIHUI 10 NPUMEHEHUIO 3IIEKTPOAKTUBUPOBAHHBIX
pacTBOPOB B JICUEHUH HauboJee paclpoCTpaHEHHBIX 3a00eBaHMii yenoBeka. M., 1995.

10. Braoumupos FO. A. CBoOOIHBIE paguKaibl B Ononorudeckux cucremax // COpocOBCKUM
obpazoBarenbHbIi xKypHai 2000. Ne 12. C. 13-19.

11. Coooaesa C. K. Ponb cBOOOJHOpaJAMKAIHLHOTO OKHCIeHHs B maroreHese XOBJI //
ITynemononorus u amneproiorus. 2002. Ne 1.

12. Schulte im Walde S. Molekulare Zielstrukturen im Allo-xan-induzierten Diabetesmodell
der Maus // Life Sciences. 2002. Ne 71. P. 1681-1694.



13. Ristow M. et al. Frataxin-Deficiency in Pancreatic Islets Causes Diabetes due to Loss of
Beta-Cell Mass // Journal of Clinical Investigation. 2003. Vol. 112. 15th August, Issue 4.

14. Fernandes G., Hanaoka K, Lawrence R. et al. The mechanism of the enhanced
antioxidant effects against super-oxide anion radicals of reduced water produced by electrolysis
//BiophysicalChemistry. 2004. Ne 107. P. 71-82.

15. Hanaoka K. Antioxidant effects of reduced water produced by electrolysis of sodium
chloride Solutions // Journal of Applied Electrochemistry. 2001. Ne 31. P. 1307-1313.

16. Gotoh M, Hayashi H, Kabayama S. et al. Electrolyzed-re-duced water scavenges active
oxygen species and protects DNA from oxidative damage // Biochem. Biophys. Res. Commun.
1997. Ne 234. P. 269-274.

17. baxup B. M., Ilpunyyxkuii B. 1. D1eKTpOXUMHUYECKH aKTUBHPOBaHHAs BOAA: AHOMAJIbHbIE
CBOMCTBA, MEXaHU3M OHMOJOTHYECKOro aercTBus. M., 1997.

18. Wnctpykuus no npumeHeHnto nonomepa pupmbl « GREI-SING».

19. Hoffmann M., Staller B., Wolf G. Lebensmittelqualitt und Gesundheit. Bio-Testmethoden
und Produkte auf dem Prstand. 2007.

20. Carr J. K., Gottlieb M. S., Morris D. T. Cancer and drinking water in Louisiana: colon
and rectum // Int. J. Epidemiol. 1981. Ne 10 (2). P. 117-125.

21. King W. D., Marrett L. D. Case-control study of bladder cancer and chlorination by-
products in treated water (Ontario, Canada) // Cancer Causes Control. 1996. Vol. 7. P. 596-604.

22. Koivusalo M., Hakulinen T., Vartiainen T. et al. Drinking water mutagenicity and urinary
tract cancers: a population-based case-control study in Finland // Am J. Epidemiol. 1998. Vol. 148.
P.704-712.

23. Cantor K. P., Lynch C. F., Hildesheim M. E. et al. Drinking water source and chlorination
byproducts in Iowa. III. Risk of brain cancer // Am J. Epidemiol. 1999. Vol. 150. P. 552-560.

24. MouekaMeHHasi 0OJ€3Hb C TMO3UIUU COBPEMEHHOW Jueronoruu (MO Marepuaiam
«CrnpaBoYHHKA TIO TUETOJIOTUH IS Bpadei» nox pea. B. I Jlugnanockoeo, b. JI. Cmonsauckozo)
(mkb-irido.narod.ru).

25. BopaHO-351€KTpONIUTHBIM ~ 0OajaHC, KUCJIOTHO-LIEJIOYHOE  COCTOSHUE  OpraHu3Ma
(www.bestreferat.ru/referat).

26. Bydepnsbie cuctemsl oprann3zMa uenoneka (www.bestrefe-rat.ru/referat).

27. DnemeHTsl Oomnbiol Hayku. KucnoTHslil 1oxas (www.ele-menty.ru/trefil).

28. ®pyxTel U pblda — HAIEKHOE CPEACTBO OOpHOBI € MOJIPOCTKOBOM acTMmoi //
Kpectbsackue Benomoctu. 2007. 14 utons.

29. Kopomsko I'. @., Ilokpoeckuui B. M. ®uznonorus yenoseka. M.: Menununa, 2003.

30. Jleencon M. BopopoaHblii moka3atenb (Www.krugosvet.ru).

31. Koxen M. CaxapHblii TuabeT — KpaTkoe pyKOBOJCTBO 110 jieueHuro (medi.ru/doc).

32. Anyugpepos M. b., I'ancman I. P., Munenvkaa T. M. u dp. OCIOXHEHHs] caxapHOTO
nuabera: PykoBoJICTBO 3HJOKPUHOJIOIHYECKOro HayyHoro 1eHtpa PAMH. M., 1995.

33. Yazosa M. E. CoBpeMeHHbIE OAXO/IbI K JICUEHUIO apTepuanbHoil runeptonuu: Jlokmaz //
Marepuansl KOHGEpeHIIH «ApTepruanbHas THIIEPTOHMS: OPTaHHbBIE TIOPAKEHHUS U COITYTCTBYIOIIHNE
3aboneBanusy». 2004.

34. Koposun C. A., Camotinos U. K. Ecnm y Bac runeptonus? (www.medlinks.ru)

35. Braoumupoe FO. A. CBoboaHble pagukaibsl B Ouonornyeckux cucremax // CopocoBCKHiA
obOpazoBarenbHbIi xypHai. 2000. Ne 12. C. 13-19.

36. bopucoe A. Kak CHU3UTh ypOBEHb XoJecTepuHa 0e3 ekapcTB (Www.leq.ru).

37. Jlusanos M. I1. Hexotopble mpobiaemMbl JeHCTBUS HOHU3UPYIOIIEH painaliui Ha HEPBHYIO
cuctemy. M., 1962.

38. Kysun A. M. PaamarmonHas omoxumus. M., 1962.

39. bak 3., Anexcanoep I1. OcHoBbI paguoOuonoruu. M., 1963.

40. bazvika /. A., Kosanenko A. Il., Yymax A. A. u dp. WmmyHonoruueckue 3p¢HeKTsl y
PEKOHBAJIECLIEHTOB OCTPOU JTyueBOW OOJIE3HM — pe3yJIbTaThl TPUHAALATHIETHETO MOHUTOPUHTA //
MexnyHapoanbiit MenuuuHckui xypHai. 2002. Ne 1(5). C. 40-41.



41. Yymaxk A. A. HVMmyHHas cucTeMa TMOCTPANaBIINX «YEPHOOBUIHIIEB» B OTAAJICHHBIN
MOCIICaBaPUHBIA TIEpPUOJ — JAMATHOCTUKA HEJOCTAaTOYHOCTH M TMOAXOAbI K Koppekuuu //
MexnyHapoaHbIi KypHal paguanoHHoi Mmeauuunbl. 2001. Ne 3—4. C. 400.

42. Tarvko B. B. Ummynutet u paguanusi. Oneir YepnoOsuis (www.health-ua.org).



