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3y4eHo BO3/eiCTBIE iN Vivo HU3KOUHTEHCMBHOIO ONTUYECKOro U3MTyye-
HuA (HAOWN) Ha kpoBb NauneHTOB ¢ HecTabunbHoi cTeHokapaueit (HC).
B komnnexcHyto Tepanuio naynenTos ¢ HC, nonyyasLunx MegnkameH-
TO3HYI0 Tepanuio, a UMEHHO Ae3arperanTbl (aCMUpuH, Knonuaorpen),
AHTMKOArYNAHTbI (HU3KOMONeEKYNApHbIe renapiHbl), 6eTa-afpeHobnokatopsl,
UHTUOUTOPbI AHTMOTEH3MHNPeBpaLLaloLLero GepmeHTa, CTaTUHbI, BKOYanoch
HaZiBeHHOe Nla3epHoe 0bnyyeHme KPoBY 1 yNbTPadnoNeToBasa MoANGUKaLua
KkpoBu. [okazaHo, uto npumetenme HIIOU B KomnnekcHoil Tepanun nawneHToB
CHCnpuBOAWT K NONOXMUTENbHBIM CABUTaM B CUCTEME YTUAM3ALMM KUCNOPOAA.
Ha Bcex cTapmAx (BeTOBOro BO3EICTBIA U3yUeHbl U3MEHEHNA: CNEKTPOB
nornoLyeHna 06paswLoB KPOBY NaLMEHTOB, XapaKTepUCTUK OKCUTeHaLM KpOBIA
1 COepXaHna npoayKToB MeTabonu3ma. YcraHoneHo, uto nornowyeqne HAOU
KPOBbI0 NPUBOANT K ee hoTomoaudUKaLmu, NPoABNAILLEACA B U3MEHEHNAX

NapuyanbHOro AaBNeHuA ra3oB KPOBH, COREPKaHMA OKCUTremorniobuHa 1 cTeneHn
Hacblwenna remornobuna kucnopogom. HAOW BauAeT Ha KUCNOPOAHBIN 06MeH
B OpraHu3me nauneHTos ¢ HC, 3meHAeT J0CTaBKY 1 noTpebneHue Kucnopoga
TKaHAMU, UHULMPYET NONOXKUTENbHbIE U3MEHeHUA banaHca Mexy HapaboTKoii
AKTUBHBIX HOPM KMCNOPOAA, BbICTYNAIOLMX B PONIA GU3UONOTNYECKI AKTUBHBIX
COeZMHEHMWI, 1 UX UHrM61pOBaHINEM aHTUOKCUAAHTHBIMI CUCTEMAMIA. AHaNA3 SneKT-
POHHbIX CNEKTPOB NOMOLLIEHMA NOKA3a1, UTO CEKTPaNIbHbIE U3MEHEHNA BbI3BaHbI
N3MeHeHNAMI COePKaHMA OKCU— 1 Ae30KcuremornobuHa npu dotoguccoLaLmin
KOMMIEKCOB reMoriofuHa ciuraHgamu, Kotopas 06patiima B MpucyTCTBUM KUCOPOa.
(nekTpanbHble U3MeHeHNA, NoA0OHbIE ANA UCMONb30BaHHBIX ANMH BOMH, Kax/1asa
113 KOTOPbIX MOFOLLAETCA KPOBbHO, OTAINYANIACH MO BEAMUNHE AiAl 06pa3LI0B KpoBH
0T/1EbHbIX NaLWEHTOB BCIEACTBIE OTANYAIOLLMXCA KOIPOULIMEHTOB MOTIOLLEHIA KPOBY
W1 MHAMBMZYanbHOI BOCMPUMMUNBOCTY NaLueHToB K Bo3AeiicTBIto HYIOW Ha kpoBb.
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he in vivo effect of low-intensity optical radiation (LIOR) on the blood
of patients with unstable angina (UA) was studied. The integration
of LIOR in the combined therapy of patients with UA proved to result
in positive changes in the oxygen uptake system. Changes in the absorption
spectra of the patients’ blood samples, blood oxygenation characteristics, and
the proportion of metabolic products were studied at all stages of light exposure.
The absorption of LIOR by the blood was found to lead to its photomodifica-
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tion, which was manifested in changes of the partial pressure of blood gases,
the content of oxyhemoglobin and the degree of saturation of hemoglobin
with oxygen. LIOR affects the oxygen exchange in the body of patients with
UA, changes the delivery and consumption of oxygen by tissues, initiates
positive changes in the balance between the production of reactive oxygen
intermediates, acting as physiologically active compounds, and their inhi-
bition by antioxidant systems.
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BBegeHmne

CoBeplIeHCTBOBAaHNE METOJOB JeUeHN
U peabyIUTaL Uy MALMEHTOB C CePAEYHO-COCY-
puctbiMu 3a6onesanuamu (CC3), TakuMu Kak
HecTabunpHast creHokapans (HC), ocraercs ak-
TYa/IbHOII TPO6/IEMOII B CBSI3M C HEIIPEPBIBHBIM
pocToM 3ab0/1eBaeMOCT, BBICOKMMH IIOKa3a-
TeNSIMY MHBAMAU3ALNUYM U CMepTHOCTH [1].
ITo pe3ynbpTaTaM MHOTOJIETHETO IPUMEHEHN
B Pa3NIMYHBIX MEAUIIMHCKUX I[eHTPaX BHYTPHU-
COCYAMCTOE U HaJICOCYAUCTOE 00IyueHme Kpo-
BJ HM3KOVHTEHCUBHBIM ONTUYECKNM M3/Tyde-
Hrem (HVOMW) pa3nnuHbIX JIMH BOTH ObIIO
OTHECEHO K YMCTY (PU3MOTEPATIEBTUYECKUX METO-
TIOB, OKa3bIBAIOIINX Pa3HOCTOPOHHEE TepareBTI-
YyecKoe JeJICTBIE, Y PeKOMEHIOBAHO /1A JIeYeHUA
HIMPOKOro Kpyra 3abornesaumit [2]. Kapguonoru-
yecKas IMpaKTUKa ITOKa3aa MepCcrleKTUBHOCTD
ucnonb3oBanusa HVON.

Ccdepa TepanmeBTUIECKOTO IPUMEHEHNA
HVOM nocTossHHO pacmyupseTcsa sMIupude-
CKUM IyTeM. Bo3felicTBMe ONTUYECKOTO M3ITy-
YeHNs Ha KPOBb, I0O/y4MBIlee Ha3BaHue ¢oTore-
motepanus (PI'T), - 6picTpo Iporpeccupyomast
0671aCcTb COBpPEMEHHOI1 MEMIIVHBI, YCIIELIHO pas-
BrBasIasAca B XX cronerun. OgHaKoO, HECMOTPS
Ha HeCOMHEHHBIE YCIeXM, Pe3y/IbTaThl, IONy-
JeHHbIe Pa3HBIMM aBTOPAMU, IJIOXO MOAJAI0T-
st 06001eHNI0 BCTIE[ICTBIE UX PAa3HOPOJHOCTIH,
a IPOTHO3 TepaneBTUYECKNX Pe3y/NbTaTOB 3a-
TPY/JHEH 13-3a OTCYTCTBUsI HAYYHO 0OOCHOBAH-
HBIX KPUTEPUEB /IS YCIIEMHOTO IPUMeHeHNU s
MeToja: crocoba oLeHKN ee 9PpPeKTUBHOCTI
/IS OT/Ie/IbHBIX IALIMEHTOB, METOJIOB KOHTPOJIS
VHVBUJYa/IbHOI BOCIIPUMMYNBOCTY K POTOTe-
paneBTMYeCKUM MpolLeAypaM. AHAIN3 pe3yib-
taroB ByAHMA HVIOV Ha KpoBb 1 KIC/IOpOA3a-
BUCHIMbBIE TIPOLIECCH B OpTraHM3Me MallMieHTOB
IIpefiCTaB/IACT IePBOCTEEHHBIN TPAKTUYECKIT
nnrtepec gia OI'T. Xots coBpeMeHHOE MefKa-
MEHTO3HOE JIe4eHe CIIOCOOHO OKa3bIBATh I10-
JIOXKUTETbHOE BIMAHVE Ha TeYeHNe MIIeMIde-
CKoil 6o/e3Hu cepala, pasBuTie peppakrep-
HOCTM K QaHTMAHTMHAJIBHBIM IIpenaparaM, ux
no604Hble 9¢)(PeKThI, HPOABAIMECH ¥ P
HAIVIEHTOB, 3aCTAB/IAIOT Pa3pabaTbIBaTh HOBBIE
MHHOBAIMIOHHbIE METO/bI JICYeH I, OKa3bIBa-
IollfMe BAMsIHME Ha CHabXXeHMe TKaHell KUCTIo-
ponom. CrefiyeT MpU3HATD, YTO MBI y>Ke 3HaeM
TOCTaTOYHO MHOTO O MeXaHM3MaX TepaleBTH-
veckoro peiicTeust HMOW, uyTo6b1 npoaHanusu-
pOBaTh MX MPUMEHUMOCTD i nedeHus CC3,
B yacTHOCTH Y manmeHToB ¢ HC, a TakyXe BbIABUTD
crenuduieckyie 0COOEHHOCTHU ero BO3AEICTBUS.
OTMeTNM, 4TO M3y4YeHNEe 3aKOHOMEPHOCTe
dboToMouduKanuy KPOBY U ee BIUSHUSI Ha
KIC/TOPOIHBIN 0OMEH MMeeT GOIbIIOe IIPAKTH-
YyecKoe 3HayeHMe He TONbKO i nedeHns CC3,
oTpabOTaHHbIE METOABI IPUMEHEHNS M HAKO-
IJIEHHBbIe KJIMHUYECKNe Pe3yIbTaThl OTKPbIBa-
10T BO3MOYKHOCTH Ji/I1 UCIIOTIb30BAaHMA €T0 IIpU
JIe9eHN Y KUCTOPOHO HEeTOCTaTOYHOCTY, BbI-
3BaHHOII KOPOHABMPYCHOI MH(EKIMeil.

Uenb

Vi3y4uuts nepBudHble porodusndeckme pe-
akiuy B kposu narnuentos ¢ HC, obycnasnnsa-
fouue npeobpasosanue HVIOW B 6uonornde-
CKU 1e7IecCO0OpasHy0 peakijiio; BHIABUTD IY-
TU HOBBIIIEHNUA 9P (PEKTUBHOCTU BO3MEICTBUA
HVIOV npu BK/II04eHNM B KOMIUIEKCHYIO TePaIINIo
nanuentos ¢ HC, Ha ocHOBaHUM TeopeTH4ecKN
U 9KCIIEPUMEHTAIbHO 0O0CHOBAHHOTO MOJIEKY-
JAApHOrO MexaHu3Ma felictBisa HVOM Ha KpoBb.

Ma'replnanbl n metoabl

B nccnenoBaHMe BKI0OYANNCh HaI[MeHTHI
¢ nuarHosoM «Vmemndeckas 601e3Hb ceppLa:
HeCcTabMIbHasT CTEHOKapAus» ¢ GOHOBOIT IIATOMO-
rmeit «ApTepuanbHas TUIEPTEH3V» B BO3pacTe
60,12+3,60 neT, 6e3 KOMOPOMITHON MATOMIOT A
WsydeHo 100 o6pasioB kposu nanyentos ¢ HC.
[TanmeHTHI OBIIN pasfe/ieHbl Ha TPYU TPYIIIBL:
ocHOBHasA rpynmna Ne 1, 30 manueHToB, B KOMII-
JIeKCHOE JIeYeHMe KOTOPhIX BKII0Ya/lIOCh HaJl-
BEHHOE JIa3epHOe 06IydyeHNe KPOBU B JIOKTe-
Boit BeHe (HJIOK); ocHOBHas rpymma Ne 2, 30 ma-
LIMeHTOB, B KOMIIIEKCHOE JIedeHUe KOTOPBIX
BKJII0YAJIACh Y/IbTPadUoIeToBas MOgUPUKALUs
kpoBr (YOMK) u rpynna cpaBHenus 20 ma-
1[MeHTOB. [TalMeHThl BO BceX TPYIIAX IOTyda-
TV MEIVIKAMEHTO3HYIO TepaIllio, BKIIOYAIOIYI0
CJIeflyIOLIYe TPYIIIIBI IIPeIapaToB: Je3arperanThl
(acnuMpuH, KJIOMUAOTPEN), AHTUKOATYISHTHI
(HM3KOMOJIEKy/IApHbIe IellapUHBI), OeTa-aape-
HOO/IOKATOPBI, MHIMONTOPBI aHTMOTEH3UHIIPe-
Bpalaoiero pepMeHTa, CTaTUHBI. [larueHTh
OCHOBHBIX IT'PYIIII ¥ TPYIIIIbI CPaBHEHW A 6])UII/[
COIIOCTaBMMBI 110 TIOJTY, BO3pPacTy, GOHOBOII Ia-
tonorun. HJIOK nposopmiocy mamueHTaM oc-
HOBHOJ Tpynnbl Ne 1 usjaydeHneM moaynpoBo-
IHMKOBOTO j1adepa C JUINHOI BOMHBI A = 670 HM
(MomHOCTD 200 MBT, ANMTENBHOCTD 06/TyUe-
HuA t = 20 muH, anmapar «Pogank», bemapycs),
Kypc — 7 eXXeTHEeBHBIX IIPOIeAIyp, HaYaJIo Tepa-
nuu depes 48 4acos IocIe MOCTYTUICHN S B CTa-
nuoHap. Kak mokasanu oleHKM, BHITIOTHEHHbBIE
C y4eToM K03 PULNEeHTOB MOIIOMIEHNS 1 pac-
CesIHVISI CBETA, [P TAKOM CII0CO0e BO3/eCTBIS
oxonmo 70% M3ydeHNs, MajaloIiero Ha IOBepX-
HOCTb KO>KHOTO TTOKPOBA, JIOCTUTAeT KPOBM B BEHE.
Il Bcex MalMeHTOB MCIIONb30Baach OfHA
IIOCTOsIHHASA 032, peKOMeH/IOBaHHas K IpH-
MeHeHMI0 MUHNCTePCTBOM 3 paBOOXPAHEHN
Pecniybnuku Benapycs (IToctaHoBrieHme Ne 95
ot 18.09 2007 r.). Jns nposenenuss YOMK ma-
LIMEHTaM OCHOBHOM I'PyIIbI N2 2 IpMMEHAIOCh
HU3KOMHTEHCUBHOE ynbTpadnonerosoe (YO)
uanydenue X = 254 uM. OCy1iecTBIsIOCH IPO-
TOYHOe 00/ydeH1e KpoBu B anmapare «Hapex-
Ia», ¢ PTYTHOM JIAMIIO} B KaueCTBe MCTOYHMKA
usnydenus. Kypc nedyenus cocraBuil 5 npore-
IYP, BIATENTbHOCTDIO 40 MUHYT, CITycTs 48 4acoB
IIOCJIe TIOCTYIJIEH) A NMAlleHTOB B CTal[MOHap.
O6pasiisl KPOBH, B3sIThIE [JO HaYasla CBETOBOIO
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BO3JeiicTBMUA U Yyepe3 20-30 MMH IOCIe OKOH-
YaHUA Kypca, CTabUIN3MPOBAINCH TelIapUHOM.
[T HECKOMBKMX MAI[MEHTOB OTOOP 06pasoB
kposu npoussopuacs nepen HJIOK nu YOMK
U HETIOCPEJICTBEHHO BO BpeMs OTAENbHBIX IIPO-
nenyp. ComocTaBIANNUCh CIEKTPBI IOTJIOUIeHIA
KPOBJ U 3pUTPONNTAPHON MACChI, pe3yIbTaThl
OIITMYECKOI OKCHMETPHUY, JAHHBIE O0IIero aHa-
nM3a KPOBU U COTep)KaHMe HEKOTOPBIX IIPo-
LYKTOB MeTabonmn3Ma.

CHexTpsl IOI/IOIEHNA KPOBY B 00/I1acTI
200-1200 HM perucTpupoOBaaUCh Ha CIEKTPO-
Mmetpe Cary 500 (Varian, CIIIA). [Ins ciekTpanb-
HBIX JICC/IeIOBaHMIT 00pa31ibl IPUTOTABINBA-
JIVICh B BUJle TOHKUX IJIEHOK IIeTbHOM >KUIKON
KpOBMU ¥ 9pUTPOLUTAPHOI Macchl. CIIeKTpo-
dbormerpuyeckuit 6ok npubopa ABL-800
(Radiometer, [TaHys1) HO3BOJISI IO ONTUYIECKOMY
[IPONyCKaHNUI0 00pa3L[oB KpoBM Ha 128 aamHax
BOJIH (CIIEKTPaIbHBIN NHTepBan 478-678 HM)
3a OHO M3MepeHNe OIIpefie/IATh CTeIIeHb Hachl-
IIeHMs1 BEeHO3HOU KpoBu KucnopogoM (5,0,),
comep>xanme okcuremornobuna (F,(H,0,)).
CreTleHb HACBIIEHNA apTepUaTbHON KPOBU KIIC-
nopogoM (S,0.) oreHMBanach MO JAHHBIM IY/Ib-
coxcumerpuu (FOM-300, FOTAC, Vkpanna). Ha
rasoa”anusarope ABL-800 usmepsanucop nap-
LMajbHble KaBneHus kucinopoga (p.O,) u CO;
(pvO2) B BeHO3HOIT KpoBu. KoHIjeHTpanms xo-
JIeCTepUHA OIIpefie/iAIach Ha OMOXMMUIECKOM
ananmmaatope FP-01 (Labsystems, ®uunsaHams).

Cratuctudecknir aHanns. B pacuerax nc-
IIO7Ib30BAHBI TapaMeTpUUeCKIe METORBI CTa-
TUCTUKY. IIpu cpaBHUTE/NBHOM aHanMu3e A
MOKasaTesnell ¢ HOpPMaTbHBIM pacIpeseneHyeM
npuMeHAnn t-kpurtepuit CrpiofeHTa. AHaIN3
Pe3y/IbTaTOB UCCIefOBAHM IIPOBOANIN HA TIPO-
rpaMmbl Statistica 10.0. KoppenAuyoHHbIit aHanmus
BBITIOHSAIN C MICTIONb30BaHMeM Kputeprs [Tup-
coHa (ypoBeHb 3HaUMMOCTH pUHMMAICA p < 0.05).

Pe3ynbTatbl M nx 06cyKaeHne

B mamwux pabotax [3, 4] 6p110 MOKa3aHO,
YTO BO3[IEICTBIE HA KPOBb PA3INIHBIX MCTOY-
Hukos HUOW: usnyyennsa He-Ne nasepa;
YO - usnyyeHus pryTHoit mamibl (A = 254 Hm);
U3/Ty4eHNs TOTYIIPOBOJHIKOBBIX Ma3epoB (A =
670, 800 HM) MPUBOAUT K HMOLOOHBIM M3Me-
HEHUsIM CIIeKTpa HOIJIOLeH sl KPOBU B 067a-
CTsIX, YYBCTBUTE/IBHBIX K OKCUTEHAIVM KPOBH.
K uum otHOCATCA onoca Cope, nybieT mosnoc
540 u 570 HM, o6macTb 650-950 HM. AHanus
97IEKTPOHHBIX CIIEKTPOB MOI/IOIIEHIIS TI0KA3aT,
YTO CHEKTpa/bHble U3MEHEHM B YKa3aHHBIX
0071aCTsIX BbI3BAHbI M3MEHEHUSIMU CONEPKAHMS
okcu- u fezokcuremornoduna (Hb) npu ¢doro-
JVICCOLMALIN KOMITJIEKCOB TEMOITIOONHA C JIUTaH-
Hamiu, KoTopasi obparumMa B IPUCYTCTBUM KIIC-
nopopa. CrieKTpanbHble M3MeHEH s, HO00HbIe
IUIA VICIIONIb30OBAaHHBIX JUIMH BOJIH, KaXKIas U3
KOTOPBIX HOT/IOMIAETCSI KPOBBIO, OTIUYANNUCD
10 BeJINYIHE [Is1 00Pa3IioB KPOBU OTHEIbHBIX

[AI[MEHTOB BC/IE[CTBYE OTIMYAIOINXCS KO3d-
(ULNEHTOB TOIOMIEHUS] KPOBU M UHJVUBU-
I YaTbHOI BOCIIPUMMYNBOCTY MAIVIEHTOB K BO3-
nevictBuo HVIOW Ha KpoBb.

Kak yxe 6bl10 IIokazaHo HaMu B pabo-
tax [3-7], ¢poTopucconMaIMs KOMIIIEKCOB Te-
MOTTIOOMHA C IMTAaHAAMU IOJ BIUSHNEM IIO-
[JIOLIeHMsI ONTHYecKoro nsnydenns Hb xposn
IPUBOAUT K M3MEHEHNAM XapaKTePUCTHNK OK-
CuUreHauuy KpoBy: CTEIIEHN HACBIIIEHNA BEHO3-
HOt KpoBu KucnopopoM (S,0,), KOHI[eHTpaun
okcuremornobuna (F,(H,O,)), mapiuanpHbix
mapneHuit pvO,, pyCO,. VIaMeHeHNA 3TUX Xa-
PaKTepUCTVK MOATBEPKAAIOT HPENTOKEHHDII
MEXaHU3M I[EIZCTBI/IH OIITMYECKOTO M3/TyYEeHU A
Ha KpoBb. [eMOII00MH, MMMl Ha UCIIONb-
3oBaHHBIX A1 OI'T muHax BomH K03 pumm-
€HTDI MOT/IOMEHN A, 3HAYNTETbHO IIPEBOCXO-
psmye K09pPUIMEHTDI IOTIOLIeHN [PYTUX
MOJZIEKYIAPHBIX KOMIIOHEHTOB KPOBMU, ABIA-
eTCsl HePBUYHBIM (POTOAKI[EIITOPOM JIa3ePHO-
OINITUYECKOTO M3TYUYeHNU s, 2 POTOAMCCOI AN
KOMIIJIEKCOB TeMOIVIOONHA C IUTaHAaMU — I1ep-
BUYHBIIT POTOIPOLIECC, MHULMUPYEMBIil B KPO-
Bu HVIOMN. CrefyetT oTMeTUTB, YTO oTOIpeE-
Bpamenuss Hb nmponcxopsar HenocpencTBeHHO
B spurpouurax. Obnydenne xposu HVOU
CII0OCOOHO BBI3bIBATH CTPYKTYPHbIE M3MEHEHN A
MeMOpaH 9pUTPOLNUTOB U BHYTPUIPUTPOLIU-
TapHoi1 cpepbl [8]. braronpustHoe Bo3zericTBIe
HIMOM o6ycnoBieno: MoBbILIeHNeM IIPOHNUIIae-
MOCTH SPUTPOILIVITOB [/ IOHOB U Ta30B, YCKOPA-
foieit fuddysnio ra3os, Ype3BbIYATHO BAXKHYIO
A1 TPAHCIIOPTUPOBKU BI)ICBO60)KI_LCHI/IH Kuc-
JI0OpOfia; YIyYIleHNeM UX AepopMUpPyeMOCTI
BIUIOTDH JJO M3MEHEHUs POPMBI; YBEeTUICHVEM
MO /IS MOIOJBIX 9PUTPOLUTOB ¢ Hosee
PasBMUTON CHCTEMOII MeTaboNN3Ma; ie3arpera-
I[Meit SpUTPOLUTOB, YIyUIIaolell peosorn-
yeckye cBoiicTBa KpoBu. KonnuecTBo aputpo-
LATOB B KPOBY NAaI[I€eHTOB KOHTPOJIMPOBAJIOCDH
HaMmu B TedeHue Bcero Kypca @I'T. CymecTBeH-
HO He M3MeHANIOCh cofiep>kanue Hb, sammmen-
HOTO OT HU3KOVHTEHCUBHOIO JIe3€PHO-OITH-
4eCKOTO U3JTyueHUss MeMOPaHOil 9pUTPOLUTa
" IpUMeMOPaHHBIM C/I0€M ITIMKOIPOTENHOB.

B reyenue xypco HVMOW nabmopanucy
OCUVIIIALNY XapaKTePUCTUK OKCUTEHAIUNI
KpOBI C BO3paCTaHMEM VX BEJINYVHDI BO BpEMA
IpoLefyphbl X CHIM)KEHMEM IOC/Ie ee OKOHYa-
Hus. B obpasuax kposu manneHtos ¢ HC nc-
xopusble 3HaveHus (p,O,) n (S,0,), HaxoAMB-
mmecs B nHTepBane 15 < pvO,; < 30 MM pr.cT,,
15 < §,0; < 35%, ObIIM HUXKe HOPMaJIbHBIX
IJ1s1 BEHO3HOI KpoBU. TeHmeHUs K MOBBIIIe-
HIIO 0 HOPMaJIbHBIX 3HaueHuin: p,O; = 40 MM
pTCT., S;O2 = 70% BO BpeMs mpouenyp obycias-
NMBAET MONIOKNUTENbHOE TepaneBTIUIecKoe Jeli-
creue HMOVI. IIpoucxopsmne B TedeHre Kypca
M3MEeHeHNA XapaKTepUCTUK OKCUTeHAIlY TI0Ka-
3BIBAIOT, YTO UX KOMMYECTBEHHOE COTIOCTAB/ICHIe
BO3MOXXHO TOJIBKO [IsI 00pasoB, 0TOOPAaHHBIX
B OJTHAaKOBbIE, q)MKCI/IpOBaHHbIe II0 OTHOIIECHUIO
K Ha4ajIy IpoLeypbl MOMEHTbI BpEeMeH.
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[TonydeHHBIe Pe3yIbTATHI TO3BOJISIOT Olfe-
HutTh BnusasHue HVOW Ha Takue Ba>kHbIE Xa-
PaKTepUCTUKI KUCTOPOJHOTO 0OMeHa, KaK Co-
mep>xaHue Kucmopogpa B aprepuansHoit (CtaO,)
u BeHosHoit Kposu (Ct,O,): (CtayO,) = [Hb] 1.39
(5+,40,/100)+0,0031p,,4O,, rme [Hb] — xonnenr-
parLysi reMOrToOMHa, @ TAK)Ke apTEPUOBEHO3HYIO
pasHocTb 1o kucnopony ABP = Ct,O, — Ct,0,,
KOTOpas oIpefenseT KOHIIEHTPALNIO N3BJIeKa-
eMOTO0 13 KPOBY KVC/IOPOZA.

CHmxenne KpoBoToka y nanuentos ¢ HC
HIPUBOAN/IO K KOMIEHCATOPHOMY YBE/IUIECHUIO
9KCTPAKIMY KUCTIOPOJA, KOTOPBIM KOMIICHCH-
pOBaoCh HapyllIeHNe ero TpaHcmopTa. JacThb
KIC/IOPO/ia, MOT/IoIaeMasi TKaHAMY U3 Kalul-
JISIPHOTO PYC/Ia, OLEHUBAJIACH 110 K03 uIieH-
ty yrunusanuu (Ky...) xucnopona, gns pac-
YeTa KOTOPOTrO HeT HeOOXOAMMOCTH B M3Mepe-
HUAX cepieuHoro Beiopoca: Kynin = ABP/Ct,O..
B Teuenne xypcos HMOW BenuumHbL Ky,
Tak ke Kak 5,0, u p,O,, mpeTepneBanu nepuo-
pndeckue ocipsannn (puc. 1). Hanbonpiune
[IOJIOKUTETbHbIE 3MeHeH s K09 buIneHToB
Kyrun, OTpaskaroliye HOpMaau3aIiio IpoLeccoB
yrummsanuu O, TKaHsAMIY, IIPOUCXOfUIN BO Bpe-
Ms1 mpoLenyp obnydeHusi. B ato Bpems marosno-
TUYeCKU TIOBBIIIEHHbIE ICXOTHbIE 3HAYCHUA Ky
TUIIMYHbIe /1 HaryeHToB ¢ HC, mpubmikanmch
K HOpMayIbHBIM (22 < Ky, < 32%), TO €CTh BO Bpe-
ma nponenayp PI'T cosgaBanuch ycnosus s
a/IeKBaTHOTO TIOCTYIIEHN S KIICTIOPOJiA B TKAHIL.

Baxxnoit ocobennoctsio OI'T sBsteTcst us-
6ypaTe/IbHOCTD BO3/IEIICTBISA Ha II0OKa3aTe/N OK-
CUreHaumum KPOBI/I OTIE/IbHDBIX IMAIIVIEHTOB. B xon-
e Kypca OI'T y manyeHTOB 06C/IeyeMBIX TPYIIIT
k03 punmeHTs! Kyryiy. CMIBHO OT/IMYATUCE. B
HEKOTOPBIX CIyYasX KOHEYHBIe 3HAYeHUA
6bUTY BBIIIE HOPMATBHBIX, TO €CTh HOTpPebIe-
Hue kucnopogpa — I10, = CB (Ct,O, - Ct,0,)
npesbinano ero focraBky D = CB (Ct,O,), rae

124
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CB - BenmumHa cepedHOro BoIOpoca. B renom
B KoHIle kypcoB OI'T y 6onpmnHCTBA NMaljueH-
TOB YTIINM3AIMA KVMCIOPOja TKAHAMY y/TydIa-
7ach, HO Y HEKOTOPBIX yXY/IIanach B 3aBUCH-
MOCT) OT (POTOMH/YLIMPOBAHHBIX M3MEHEHMII
AS,0; (puc. 1). Ecnu npumensemble 03bl CO-
OTBETCTBOBA/IN ONTUMATIbHBIM JI/1 IaHHOTO
HalyeHTa ¥ IpUBOAMIN K pocTy SyO,, TO Kypc
®I'T n03BOMAN COKPATUTh PacCTPaTy BEHO3HbIX
3aI1aCOB KUC/IOPOJa, NPUCYIYIO MalleHTaM
¢ HC, u copep>xaHMe KUCIOpOJa B BEHO3HON
kpoBnu (Ct,O,) yBenu4mBaaoch. YTuansanus
KIIC/TOPOZa TKaHAMY HOPMaln30Banach, MHAN-
BUAYa/IbHBIE TATOIOTYECK MTOBBIIIEHHbIE KO-
9 PUIMeHTD YTUIN3ALUY CHUDKAIUCD, IIPU-
6mKasich K HOPMaJIbHBIM 3HaueHusAM. [Ipu om-
TUMAaJIbHBIX Jo3aX Kypcbl OI'T BbIpaBHMBAIN
HapyureHHoe y nanyeHToB ¢ HC cooTBeTcTBUE
MeX/y HOTpeOHOCTbIO TKaHell B KUCIOpOofie
u ero gocraBkoil. Oka3blBas BINMAHNE HA KIUC-
noponHbIit 06MeH B opranusme, OI'T nsmenser
notpebeHne KUCIOpOAa TKaHAMN B OpraHuU3-
Me, a CTIel0BaTeIbHO, BHYTPUK/IETOYHBIE IIPO-
1JecChl IIPOM3BOJCTBA AaKTUBHBIX GOPM KUCIIO-
pona (ADK) (cuHIIeTHBII KICIOPOJ, aHUOH pa-
OUKaj, TUAPOKCUIbHBIN pagukan, H,O,, NO
u 1p.). AOK BO3HUKAIOT B )KMBOM OpraHM3Me
B pe3y/IbTaTe HEIOMTHOTO BOCCTAHOBJIEHNS MO-
TIeKY/IAPHOTO KMCTIOPOZa MM M3MEHEHM S CTIMHA
OJJHOTO U3 3/IeKTPOHOB. Peakiusa BOCCTAaHOB-
nenus O, go H,O, mporekatomas ¢ ob6pa3oBa-
HueMm ADK, cocrasisier 0CHOBY 6MO9HepreTu-
KJ1 )KMBOTO OpTaHM3Ma.

V3BecTHO, 4TO B (PU3MONIOTUYECKIU TOIYC-
TuMBIX KonmdecTBax AQK feiicTBYIOT Kak pery-
JISITOPBI MeTabOIMYeCKIX IIPOLIECCOB, MIPUCIIO-
cabnuBasg 0OMeH BeleCTB K MTaTOIOTUYECKUM
yenoBusaM [9]. Opuu u te xxe AOK criocobusr
y4YacTBOBATh KaK B MMOBPEX/IEHNY KJIETOK U TKa-
Heil, TaK U B IpoljeccaX BHYTPU- U MEXKJle-
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PucyHok 1. (a) — V3meHeHna koapduumenTa yTunmuaumm Kucnopoga Ky, B TeueHme Kypca nazepHoro 06nyueHna BeHo3Holi kposi (A = 670 Hm) (cBeTnblit

KpY>KOK — nepeg NpoLeAypoil, TeMHbIIA KpYXKOK — BO BpeMA NpoLieaypbl); U3MeHeHIe KOHLEHTPaLmi nakTaTa Cy,, B TEUeHIe TOT0 e Kypca (CBeT/bIil KBaapaT — nepes
MpoLieAYpON, TeMHbIli KBaAPaT BO BpeMA npoLieypbi). (6) — 3aBUcuMocTin n3mMeHeHii Ko3dduLmeHTa yTuaN3aLmn KUCnopoaa Ak, 0T M3MeHeHiA CTeneHm HacbilLeHNa
remorno61Ha BeHo3Hol KpoBu kucnopogom AS,0, npu ynbTpadumonetoBoii Moaudukauum kposu (YOMK) () v Hapy»xHom nasepHom obnyueHun kpou (HN0K) (o)

Figure 1 (a) — Changes in the oxygen uptake coefficient COF,yui during a course of laser irradiation of venous blood (A = 670 nm) (the white circle —

before the procedure, the dark circle — during the procedure); changes in the lactate concentration C,,c during the same course (the white box — before

the procedure, the dark box — during the procedure). (b) — Correlation of the oxygen uptake coefficient changes ACOF .k With the changes of oxygen saturation
of the venous hemoglobin AS,0, during ultraviolet blood modification (UVBI) (®) and external laser blood irradiation (ELBI) ()
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TOYHOI PETyAALUN, IPOTUBOLENCTBYIOLIEN
[eCTPYKTUBHOMY PasBUTHIO CBOOOHOPAMKa/Ib-
HBIX peakunit B opranusme. Koppexius 6ananca
Mexy HapaboTkoit AOK u ux nHrnbmposaHem
CHCTeMaMI aHTUOKCUAAHTHOI 3aINUThl ObIIa
paccMOTpeHa HaMU KakK IIPOLecc, T03BOJAI0-
Ui CTUMYIMPOBATD MONOXKUTeNbHbIe 9 pek-
ol OI'T. AKTMBanMA opraHu3Ma IpencTaBi-
eTCsA B BUJe C/IeiVIOINX CTajUIL: IOTIOIeHIe
HVIOW remormobmHOM 3pUTPOLNTOB; 0OpaTH-
Mas goTogucconmanus Kommiekcos Hb nu-
TaHIaMU; U3MeHeHMe TToKa3aTenell OKCUTeHa-
uuy npu orgenenun O,, BIUAKIAA Ha HACHI-
IeHMe TKaHel KMCIOPOLOM; aKTUBal U BHYT-
PUK/IETOUHBIX ITpoleccoB obpasoBanms ADK.
Taxoit MoneKkynApHbI MexaHusM fieiicteusa ADQK
HpefIIoaraeT, YTo f0303aByucuMble 3¢ (eKTh
IIPOTMBOIIOIOXKHOI HaIIPaBIEHHOCTH, TaK JKe
KaK U HeyIOBJIeTBOPUTE/IbHbIE Pe3Y/IbTaThl JIeue-
HIS HeKOTOpbIX NanyeHToB Metogamu PI'T, aB-
JIAIOTCA CTIEACTBIEM MCTOIEHN A CUCTeMbI aHTHU-
OKCHJJAHTHOM 3al[MTHI IIpY Iepefio3MPOBKaxX MIN
IIPY TSKEJIOM MICXOJJHOM COCTOSHMM OpTaHM3Ma.

VsydenHble Hamu nog BansaHneM HMOU
U3MEHEHMA COlepKaHMA HEKOTOPBIX IPOAYK-
TOB MeTabonmsMa (XO/NeCTepUHOB, JTaKTaTa,
[JIIOKO3BI 1 [Ip.), @ TAK)Ke TeMOPEOIOr NN, XapaK-
TEPUCTUK I'eMOKOATYIALIMY, B3aMOCBA3aHHBIX
¢ GOTOMHAYLUMPOBAHHBIMY M3MEHEHUSIMU Xa-
PaKTepUCTUK OKCUT€HALIUU KPOBH, IIOATBEPXK-
NAIT €QUHBIM O0IMII MEeXaHU3M [elICTBUSA
HVOW npuMeHNTENBHO KO BCeM MATONIOTUAM,
00YC/IOBIICHHDBIII €ro BAMAHMEM Ha KPOBb KaK
reHepaau3yIouyio cucTeMy. B Tedenne xypcos
OI'T pna npoayKTOB MeTab0/MM3Ma TaK e, KaK
/15 TTOKa3aTesell OKCUTeHal My HabI0ganiuch
nepropnyecKye oCUMAIALNY UX KOHIIeHTpa-
muit (puc. 1). ViaMeHeHUst KOHIJEHTpaIuit Ipo-
UCXO[MJIN y>Ke BO BpeMs IpolLefyp, HauMHas
C IIepBOI1, KaK 9TO II0Ka3aHO [/1s1 KOHILIEHTpaluu
nakrara. Tak >ke Kak JIjis TIoKasaTesiell OKCUTreHa-
LV, UL IPOAYKTOB MeTabo/1113Ma Hab/TIofjamach
TeHZICHIVS] K HOpMa/IM3alM VX COflep>KaHuA BO
BpeMs npouenyp @I'T. YcranoBneHHas 3aBuCH-
MOCTb KOHIIEHTpALM IPOYKTOB MeTabonmsma
OT BPeMEHM M3MEPEHMA MOXKeT 3aTPYLHATD CO-
IIOCTABJIEHNE PE3Y/ILTATOB PasHbIX aBTOPOB, 110-
JIy4eHHbIe B pa3Hble MOMEHTBI BpeMeHH 10 OTHO-
LIEHNIO K Ha4aJTy CBETOBOTI'O BO3/IE/ICTBUA.

B xoHne kypca OI'T ero addexTuBHOCTD
IJI OT[Ie/IbHBIX MAl[MeHTOB 3aBMce/Ia OT UCXON-
HbIX MHAMBUYaNbHBIX XapaKTEPUCTUK OKCH-
reHaluu KPoBU 1 UX GOTOMHAYIMPOBAHHBIX
u3MeHeHMit. [I1 mpuMepa Ha puc. 2a NpefcTaB-
JIeHa 3aBUCMMOCTD MI3MEHEHUI aKTVBMPOBaHHO-
r0 4aCTUYHOTO TPOMOOIIIACTIHOBOTO BpeMe-
HU (ACpyrs) OT (SyO,) 1oy BAusAHMEM HaJBEH-
Horo nasepHoro o6nyuenus kposu (HJIOK).
Hawu6ornbine monoxuTenbHble GOTONHAYINPO-
BaHHble M3MeHeHMA ACaqrs, TAK XKe KaK APyTUX
BE/IMYMH, IIPOUCXOJUIN B Y3KOM MHTEpBae
uaMeHeHU (AKymyn).

YCIeMHOCTD /Ie4eHN s OT/e/IbHBIX MallyieH-
toB MeToioM OI'T mposABnAeTCA B HOpManU3a-

L[V COREPYKAaHNS CXONHBIX IIPOLYKTOB MeTabo-
nusMa. Tak, OKasbIBasi ONOXKUTEBHOE BIIMSTHIE
Ha JIMIVMIHBIN 0OMeH IIPY TUIIePXO/IeCTePUHEMMN,
OI'T cHmxaeT cpefHMe IO I'PYyIIe KOHIEHTpa-
LMY XOJIeCTePUHA U XOTeCTepUHA JIUIIONPOTEN-
HOB HU3KOI1 IIIOTHOCTH (puc. 4). [1/1s1 OTAeIbHBIX
nanyeHToB ¢ HC npy ognHaKOBBIX 9HEpreTu-
4ecKUX flosax peryaaropHoe Bayusaane HYOV na
MeTab0IN3M MPOSBISIOCH CHYKEHIEM IIOBbI-
IIEHHBIX VICXOTHBIX KOHI[EHTPAIMII U TIOBbIIIIe-
HJeM CHVDKEHHBIX, KaK 9TO IIPOJeMOHCTPUPO-
BAHO /I/Is1 aKTVBMPOBAHHOTO YACTUYHOTO TPO-
6ormactuHOBOTO Bpemenu (puc. 26). Hanmane
IIOJIOKMTENbHBIX Pe3yIbTaTOB IOATBEPKaeT
BO3MOYKHOCTb KOPPEKTMPOBATh arperanyioHHble
xapakrepuctuku kposu merogom OI'T. [Togob-
Hble 3aBUCYIMOCTY OT VICXOTHBIX KOHIIEHTpaINit
U GOTOMHAYLMPOBAHHBIX U3MEeHEHNN Kyrun,
OBUIV TTO/TYYeHBI HAMM U /IS IPYTYX M3y YeHHDIX
IPOyKTOB MeTab0/1M3Ma: [/II0KO3bI, TAKTATa, XO-
nectepuHoB, Ca?'. VI3meHeHe KOHIIEHTPALUN
aTux npoaykroB nop BausiHreM OI'T mogTBepx)
JaeT Ba)XXKHYI0 poib (GOTOMHAYLMPOBAHHBIX
M3MEHEHUI KMCIOPOJ3aBUCYMBIX IIPOLECCOB
B HOPMa/IM3aL[1J METAOOMNIECKUX HapyIIeHUIL.
Taxum 06pasom, At 06 BEKTUBHOTO KOHT-
pons neuenus merogamu OI'T (HJIOK, YOMK)
HEOOXOMMO KOHTPOMPOBATD K/TI0UeBble TTapa-
MeTPbI KUCTIOPOFHOTO 0OMeHa, Cpefii KOTOPbIX
Haubosee BaxXHBIMU ABNAIOTCA (S,0,, SAO,).
[TporuosupoBanue 3(pbeKTUBHOCTU BO3[eNl-
crusg HVIOM Ha KOXHYIO TKaHb TO/IBKO II0 OLIeH-
KaM JIOKa/IbHOJ CyMMapHOII KoHLeHTpanuu O,
B KO>KHOW TKaHU, OCHOBaHHO€ TOTbKO Ha M3Me-
peHnax S,0,, IpefcTaBnsAeTCsI HEBO3MOXKHBIM,
TaK KaK 0CTaeTCs HeM3BECTHOI JOCTYIIHOCTD
KIC/TOPOZa TKAHSAM — ITOTPEOUTENSIM KIUCTIOPO-
ma. Orpaya O, TKaHAM yBeIMYMBAeTCA He
TOJIBKO 32 CYeT CIIOCOOHOCTM apTepPUaIbHOIL
KPOBU IIOCTABIISITh HEOOXOMMO€E KOTMIECTBO
KIMCIIOPOZia TKAHAM, HO U 32 CUeT MEXaHI3MOB
ero yrunusanuu. Kak nokasaHo Bblllle, TOJIbKO
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PucyHok 2. (a) — 3aBUCUMOCTb U3MEHeHWIi aKTUBIPOBAHHOI0 YaCTUUHOTO TPOOOMNACTUHOBOIO
BpemeHn (ACuyrs) OT GOTOUHAYLMPOBAHHBIX U3MeHeHNiA (S,0,) Npy HapyKHOM Nla3epHoM
06nyueHun kposu (HNOK) (A = 670 Hm). (6) — 3aBucumocTb ACyrs OT UCXOAHBIX 3HAUEHNIA

Chure ANA OTAENBHBIX NaumenToB (r = — 0.64, p < 0.002) npu HIOK

Figure 2. (a) — Correlation of the changes in the activated partial thromboplastin time (ACyrr)
with the photoinduced changes (5,0,) during external laser blood irradiation (ELBI) (A = 670 nm).
(b) — Correlation of ACyerr with the initial values of Cypry for individual patients (r = —0.64,

p < 0.002) during ELBI

Vol.5 N°1 2021 ® EMERGENCY CARDIOLOGY AND CARDIOVASCULAR RISKS

1149



. OpurvHanbHble HayyHble Nyonmnkaumnm

C, Mmonb/n
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PucyHok 3. Bnuaue HapyxHoro nasepHoro 06nyuenua kposu (HN0K) Ha KoHueHTpauuto
NWNMA0B ANA TPYNMbl NALMUEHTOB C HeCTabUNbHOI CTEHOKApANeIA: CpeHIe MO rpynne
KOHLIeHTpaLuu xonecteputa (1), xonectepuHa AMNONPoTENHOB HU3KOA NAOTHOCTY (2),
XoNnecTepyHa NIUNONpPOTENHOB BbICOKO NAOTHOCTY (3), TpUrAuLepnzos (4);

L0 — benble cToN6UKM M NOCIE OKOHYAHNA KYpCa — YepHble CTONOMKN

Figure 3. External laser blood irradiation (ELBI) effect on the lipid concentration

for the group of patients with unstable angina: average values for the group

of cholesterol concentrations (1), low-density lipoprotein cholesterol (2),

high-density lipoprotein cholesterol (3), triglycerides (4); before the course — white bars
and after the course — black bars
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PucyHok 4. 3aBUCMMOCTb UHANBMAYANbHBIX M3MeHEHUI COfepaHua xonectepuHa ACy
0T MCXOAHOI KOHLeHTpaLwn Cyc B KpOBI OTAENbHbIX NALMEHTOB NOC/E OKOHYAHWA KYpCoB
ynbTpaduonetosoii Mogndukauum kposu (YOMK) (@) u HapyxHoro nasepHoro obnyyeHus
kposu (HNOK) (00) (k03¢ puumeHT nuHeitHoii koppenawum Mupcona r = —0.69, p < 0.01).
YMeHblLUeHMe KOHLEHTpaLun nog BauAHnem dotoremotepanuu (O T) npeactaBneHo

KaK OTpuLaTeNbHbIil pe3ynbTar

Figure 4. Correlation of individual changes of cholesterol content AC. with the initial
concentration of Ccc in the blood of particular patients upon completion of the courses
of UVBI (e) and OLT (o) (Pearson’s linear correlation coefficient r = —0.69, p < 0.01).
The decrease in concentration under the influence of photohemotherapy (PHT)

is presented as a negative result
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[Py COXpaHMBIIeics ob1iert koHneHTparuu Hb
u Bo3pocmux nof BausgHueM OI'T HM3KuUX Be-
mnunH S,0;, CylleCTBEHHO CHM)KEHHBIX Y Ia-
nuenrtos ¢ HC, npubmmxannuce kK HopMe aHO-
Ma/IbHO BBICOKME 3HAaUeH! A apTepUOBEHO3HOI
pasHOCTU IO KUCIOPOAY U Ky, HOpManusosa-
7I0Ch TTOTpeb/IeHNe KUCIOPOAa TKaHIMM, YIyd-
manach orgada O, TKaHAM.

3aknwo4yeHue

IToxasano, 4TO 06}1yquI/Ie KpOBMU in vivo
HIU3KOMHTEHCUBHBIM ONTUYECKUM U3TyYeHMEM
(HJIOK, YOMK) oxkasbiBaeT BIUsHME Ha KIC-
nopopHbIit 06MeH naryentos ¢ HC. Ynyumenne
obecriedeHMs1 KUCTIOPOJOM Pas3IMyYHbIX OPTaHOB
VI TKaHell He SIB/IAeTCS YHUBEPCaIbHBIM 3¢ dek-
toM PI'T, mposABIAIOLINMCA Y BCeX allUEHTOB.
TOHbKO Hp]/[ HOPMa}II/IE}aIH/H/I 110, BIMAHNEM Kyp-
ca OI'T comeprxaHMs KUCTOPOZIA B apTepUaIbHON
" BEHO3HOI KPOBU MPUOIMKAETCS K HOPME KO-
a¢purmerT Kyrn, ynyumaercs cHabxeHue
TKaHell KUCIOPOMIOM.

YcTaHOB/IEHa CBA3b MEeXAY GOTOMHAYLU-
POBaHHBIMMU VI3MEHEHMSIMM XapaKTEPUCTHUK OK-
CUTEeHAllUM U COflepKaHMeM IPOJgyKTOB MeTa-
6onn3ma, orpaxawiiem sdpdexruBHocTs OI'T.
B xon1e Kypca nsMeHeHNs KOHLIEHTPALUIT [O-
CTOBEPHO OT/INYAJIUCDH JJIs1 Pa3HBIX NAallMIEHTOB
M 3aBUCENTU KaK OT MICXOJHOM KOHI[EHTPAaIuN,
TaK 1 OT GOTOMH/YLVPOBAHHBIX M3MEHEHUIT
S¢O;. YcTaHOB/IEHO, YTO TONBKO MPU ONTUMAIIb-
HOM J/15 JaHHOTO MaljMieHTa pe>KuMe BO3Jeli-
CTBUS HaOMIOANNCh IOIOKUTE/NbHbIE COBUIY
B IIpolecce MeTabomm3Mma.

DoromopubuKanns KPOBU SIBIISIETCS OCHOB-
HBIM IIPOLIECCOM ITPY BO3ZIEVICTBMM Ha OPTaHM3M
TepaneBTu4yeckux 103 HVMOW. Bnusas Ha xuc-
noponHbIii o6MeH B opranusme, PI'T cnocobHa
YBEIMYUBATb KICTIOPOAHYIO eMKOCTb KPOBH, U3-
MEHSTh HOTpeb/IeH e KICIOPOfia TKAHsAMU U I10-
CTYIUIeHVe KMC/IOPOJa B KJIETKH, CIIOCOOCTBYS HOP-
Maan3anum BHyTpI/IK}IeTOLIHI)IX HpOL[eCCOB HpO-
nsBopacTBa ADK. BrimensnosxeHHoe 1103BOISAET
crmenathb BoiBO, — DI'T ABIAETCA MOITHBIM METO-
JIOM 3QIIITHI U CAEPYKMUBAHISI CBOOOHO-PA/IIIKAIIb-
HBIX peaKinii, I03BOMAIOIMM OpraHu3My 6oee
YCHeIlIHO CHpaB}IHTbCH C paSTII/I‘leIMI/I I1aTOJIOT M-
YeCKVMU IPOLieccaMy, B TOM YMCIIE C MIIeMuye-
CKVIMU TIOBPEXX/IeHVIsIMM OpraHoB u Tkaneit mpy HC.

istics of blood and their biomedical applications]. Zhurnal prikladnoy spektroskopii,
2010, vol. 77,no. 3, pp. 451-459. (in Russian).
6. Zalesskaya G.A. Laskina 0.V, Mitkovskaya N.P, Kirkovskiy V.V. Biomedizinskaya radio-
elektronika [Biomedical radio electronics]. Medizina, 2011, n0.12, pp. 3-10. (in Russian).
7. Lalesskaya G.A, Laskina OV. Vliyanie terapevticheskich doz opticheskogo izlucheniya na gazovyy
sostav venoznoy krovi [Effect of therapeutic doses of optical radiation on gas composition
of venous blood]. Zhurnal prikladnay spektroskopi, 2013, vol. 80, no. 2, pp. 274-278. (in Russian).
8. Zalesskaya G.A., Laskina OV. Korrektiruyuschee vliyanie terapevticheskich DOZ optichesk-
0qo izlucheniya NA gematologicheskie pokazatel krovi, obluchaemoyin vivo [Correcting
effect of therapeutic doses of optical radiation on hematological parameters of blood rra-
diated in vivo] Zhumal prikladnoy spektroskapii, 2017,vol. 84, no. 3, pp. 428-433. (in Russian).
9. Zenkov N.K. Lankin V.Z., Menschikova E.B. Okislitelnyy stress: Biomedizinskie i pato-
fiziologicheskie aspekty [Oxidative Stress: Biomedical and Pathophysiological As-
pects.]. Moskva, 2001. (in Russian).

lMocmynuna 01.04.2021 I

1150 HEOTJIOXXHAA KAPANOJIOTNA N KAPAUOBACKYJIAPHBIE PUCKU B Tom5 N1 2021



