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Hccnenosanu BansHue renuit-HeoHoBoro (A = 632,8 um) naseproro o6ayyenns (JIO) na ¢yHk-
LHOHAJILHYIO AaKTHBHOCTDb KJIETOK JeilKkoMacchl KPOBH, ONPEAENsSEMYIO C MOMOLbIO H3MEPECHHS
JIIOMHHOJI-3aBHCHMON XeMuoMuHecueHuun (JIXJT) mpn creMysips ¢aroyHToB ONICOHH3HPOBAaHHLIM
3umo3aHoM (O3). Bbo nmokaszano, yrto JIO nefikouUTOB B PUCYTCTBHH TUIA3Mbl KPOBH, COfipXallei
(TanolunaHHH, N0 Mepe yBeaudeHns fo3bl JIO npuBoguT K yBennueHuio nHrencuBHocti JIXJI Ha
nocaepytowyto nocne JIO crumynsuuio O3 (XJI-orser). HannHeinuee ysenuuerne akcnosuumu JIO
NpHBOAUAO K HHrHGHpoBaumio XJI-orBeta neiikountos. JIO nefikouuToB 6€3 M1a3Mbl KPOBH B
npefenax UCHoMb3OBAHABIX 103 OONyUeHHs He MPHBORMIO K 3HAUMTENBHBLIM H3MeHeHusM JIXJL.
HN3MeHenune conepx(zinm ¢ranonmanuHa B Ro6aBAsEMOIi I1a3Me CONPOBOXAANOCH BO3PAaCTaHHEM
XJl-oTBeTa, a 3aTeM NpHU faNbHEHIIEM YBEJHUSHAN CONEPXKAHUA TIa3MEHHOro poToceHCHOMIA-
3aTopa Hab/Homanach TEHIEHUMS K HHIrHOMPOBaHHIO. AHATIOTHYHbIE PE3yNbTaThbl ObLTH NOJY4YEHb! U B
clly4yae MCTION30BaHMSA TIa3Mbl KPOBH, COfepXKalleil JHRoreHHbie nopdupuHel. [TonyyeHnsle pesyJib-
TaTbl TTO3BOJIMNHA C(POPMYITNPOBATE OCHOBHBIE TTOJIOXKEHHS THNOTE3bl O CBOOOAHOPAIMKAIbLHBIX MEXa-
Hu3max gedcreus J10, gexaiunx B 0cHOBE 6/1aroTBOPHBIX KJIHHHYECKHX 3 (eKTOB Ja3epHoi Te-
panmu.

B nacrosiee BpeMs IIMPOKOE PACNpOCTPaHCHUE B KIMHHYECKOH NMPAKTHKE NMOJTYYHIO
IIpPUMEHEHHE HU3KOMHTEHCHBHOTO Ja3epHoro uanyyuenus (HUJINW) [1, 2]. [TonoxuaTenbHble
adexTsl nazepHoit Tepanun (JIT) orMeueHsl npn TeueHun HHpapKTa MEHOKappa [3], cTeHo-
Kappuu [4], 3axxuBineHnH paH [S] u MHOTHX pyrux narosnorui [1, 2]. HecMoTpst Ha 60mb110€
KOJIHYECTBO paboT, MocBsALIcHHbIX MpuMeHeHHI0o HUJIN B Tepanuu ApOKOro Kpyra BocIna-
IHUTEbHbIX 32007I€BaHMH, OTIMCAHHIO pa3HOOOPa3HbIX 6JIarONPHATHBIX KIMHUYECKUX 3 deK-
ToB JIT [1-5], MexaHu3m neueGHoro paeicrsus HUJIN Bce enie ocraeTcs HESCHBIM H
obcyXpaeTcs TOJIBLKO Ha ypoBHE THHOTE3 [6].

Ha ceropnsiuiHmii JeHb B IATEPATYPE PacCMaTPUBACTCS HECKONBKO MPERAMONOXEHH O
MexaHuaMe cruMyaupyromero feicrsus HUJIN: B3aumopeiicrsue HUJIU ¢ depmeHTaMu
AbIXaTelnbHOH Lemu [7], peakTUBauus MeTamnacogepxauux gepmentos [8, 9, 10], Hecneuu-
¢uyeckoe BIHSAHAE HA CTPYKTYPY Bofb [11].

OpHako npeparacMble cXeMbl MeXaHH3Ma GraroTsopHoro feilctsus HUJIW mopuac

Cokpatyenus. JIXJI — mOMHHON-3aBHCHMast XEMANIOMHHEcLEHIWsT; O3 — ONCOHH3UPOBaHHbIH 3uMo3aH; JIO — na-
3epHoe 06nyuenne; HUJIH — nn3konnTencuBHOe NasepHoe u3nyyense; TIMJT — noauMopdHO-saepHble TEAKOUMTSI;
®IT ~ poropunamuyeckas repanus; PUTL-HK — diyopecuenHH30THOUHAHAT-MEYEHbIE MMMYHHbIE KOMILTEKChI;
'HJT - renmit-neouosslit nazep; TBK — THoGapGuTypoBas kucaora; P — drarounanns; PC — hoTOCEHCHOH-
ausatop; EDRF — dakrop, paccnabnsiowuii suporenuit cocynos; MIA — MaNOHOBBIHA AMANbAETH],
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[image: image2.png]HOCAT YMO3PHUTENbHbIH XapakTep, He HOAKPEIUICHbI Pe3ylIbTaTaMH 9KCIEPHMEHTOB in vitro
H HE BKIIHOYAIOT B Ce0s HaTMuMe KOHKPETHbIX NMEPBUYHBIX aKIENTOPOB (XpoMOGOpOB) CBe-
TOBOH SHEPTHUH.

HanGonee spko NMposABIAIOMIAMCA H XOPOIIO AOKA3aHHbIM KakK B KIMHHKE, TaK 4 B 9KCNe-
puMenTe natodusnonorudeckuM acgekrom JIT siBisiercs yaydiieHHe MAKPOLMPKYIAIMA
KposH [12], BbI3BaHHOTO Ba30[UIaTALCH COCYIOB U, BO3MOXHO, YBEIHYEHUEM fehOpMH-
PYEMOCTH 3PUTPOLHUTOB, YMEHBLICHAEM arperaly U aare3un JeikouuTos [13]. 3to no3so-
JAeT NpenoNoXuTh, uTo B MexaHusme JIT pa3nuyHbix 3a00/CBaHAR CYLIECTBYET CKOpeEe
BCETrO OJHO Ofllee 3BEHO, a HE MHOXECTBO pa3HOOOpa3HbIX MEXAHH3MOB NI KaXA0To
KOHKpPETHOTO 3a00MeBaHus.

PaHee HaMu Oblia NpeioXeHa TMIOTe3a CBOGONHOPAHKaILHOTO MexaHu3ma [14, 15]
6narorsoproro Birusuus HWUJIW npu nevennn pasnuyHbix 3ab0neBaHUi, OCHOBAHHAs Ha
TOM, YTO dHjIOTeHHble MopdupHHSLI {16, 17], KOANYECTBO KOTOPBIX MOXKET YBEITHYHBATHCH
np¥ pasnuuHbix 3a6onesaHusx [18] u npu KelCTBUM HHAYKTOpa CHHTE3a MOpP(HPUHOB —
5-aMAEHONEBYIEHOBOH KHUCAOTHI (ALA) [19], B KauecTBe NEPBHYHBIX XPOMO(OPOB JIa3EPHOTO
H3JIyYEHUs] MOTYT 33 CUET HHHLMALMH CBOGOAHOPaANKaNbHbBIX peakumii [17, 20] yBenuunsats
(byHKIHOHATbHYIO AKTABHOCTH KIETOK KPOBH (paiiMuHr) [21] u, B 4aCTHOCTH, IOTMMOPGHO-
spepHbix aeiikouuros (ITMJII). Tak, 66110 HoKa3aHo, uTo nasepHoe obnydenue (JIO) cycnen-
3UM JEHKOLMTOB KPOBH GOJBbHBIX C GpoHXOMeroynsiM [14] u cepedHO-coCyAUCTBIMH 3a0011e-
BaHuAME [22, 23] CONPOBOXAAETCA YBETNUEHAEM NPOAYKUMH KIE€TKaMH aKTHBHbIX (popM
kucnopoa (A®K), onpefensieMoit ¢ MTOMOLIBIO H3MEPEHHs TIOMHHO-3aBHCHMON XEMIITIOMH-
Hecuenuuu (JIXJI) [24]. AKkTuBauus ¢arolTOB CONPOBOXAAETCS YBETHYEHHEM IPOXYKLIUU

UMY pa3NUYHbIX MPOOKCHAAHTOB, BKiItoyas NO' [25], aBastoumaMca npealiecTBEHHN-
KOM pakTOpa, paccnabiasgromero sugorenni cocyaos (EDRF), 4To 1 npHBOAUT K Ba3oguia-
Tauuu [26].

BMmecre ¢ TeM H3BECTHO, YTO SHIOTeHHbIE MOPGUPHUHLI B IUPKYISUMY KPOBH CBA34aHbI B
OCHOBHOM ¢ JIMIIONPOTEHIaMu ¥ 6enkaMut mia3mbl [27] 4 B MEHbLIEH CTENeHH ¢ MEMOpaHaMu
KJIETOK KpoBH [28].

B 3T0if CBA3M BO3HHKAET BONPOC: TAE MOXKET ObITh IOKAMU30BaH IHROTEHHbIH NOPPUPUH
¢ TeM, YTOGbI BBI3BIBATH YBEMHYEHHE (PYHKIMOHAIBLHOTO NOTEHIHANa JEAKOLUTOR KPOBH
npu JIO in vivo? TIpMHUMMHATBEHO MOXET CYLLIECTBOBATh MUHUMYM JIBa BO3MOXHbIX BapHaH-
Ta: 1) He6ONbIIOro KONUYECTBa NMOPPUPHHOB, CBA3AHHLIX ¢ MeMOpaHaMM JIEHKOLUTOB,
AOCTaTO4HO, YToOb! Npu JIO BHI3BaTH NEPBHYHBIE (DOTOXHMHUYECKHE PEaKLUH, IPHBOASIIHE
K axtuBauuu [TMJT; 2) JIO BbI3bIBAET aKTUBALMIO JIEHKOILUTOB 3a cYET NOp(HUPHHA, JI0Ka-
JIM30BAHHOTO B JIMMONPOTEN/IaX U OelKax niaa3mMbl KPOBH.

‘Henb Hacrosuei pa6orsl — uzydenue BiaustHus JIO CyCeH3HHM KNETOK JE€HKOMAcChl
KpOBH Ha yBenudyeHHe (PYHKUHOHANBHOrO norexumana (npaimundr) IIMJI B npucyrcrsuu
Ia3Mbl KPOBH, COAEPXalllell OnpefieleHHOe KOMHYECTBO 9HXOTEHHbIX (POTOCEHCHOUIN3a-
TOPOB.

IKCNMEPUMEHTAJIbHAA YACTb

B pa6ote ucnonb3osanu nonaMopdHo-aaepHbie nevikouutsl (ITMII), a TakKke KneTKH
NeAKOHUTAPHOM Macchl KpOBH [29] oHKonoruyeckux 60MbHbIX (6a3annomMa, MIOCKOKIETOY-
HBI pak), MpoumeAwnx npoueaypy doropunamuyeckoit tepanuu (®T) onyxoned B
T'ocygapcTBEHHOM HAYYHOM LIEHTPE JIa3€PHOI MEHLMHBI ¢ IPUMEHEHHEM B KauecTse ¢oTo-
CEeHCHOUNHU3aTOPa BHYTPHBEHHO BBElcHHOro (pranounanuna [30], m 60nbHbIX ¢ GPOHXOIET0Y-
HOM NMaToNOrHeH (XPOHHYECKUA U OCTPbIA GPOHXHUT, THEBMOHHAS, GDOHXHANbHAS aCTMa).

Onpenenenne ¢GhyHKIHOHANBHON aKTHBHOCTH (paroliMTOB MPOBOAHIH TIyTEM H3MEPECHHS
JIHOMHHOJI-3aBUCUMON xeMumroMunecueHuud (JIXIT) {14, 23, 24] ¢ ucnoib30BaHUEM JTHOMHHO-
MeTpa XJIML-1 ("Bukan", Poccus). C aToi Henbio KioBeTy, copepxauyto 100 000 aeiko-
LUTOB B 4 M pacTBOpa XeHKca, MOMEIATH B H3MEPHTEIbHYIO KaMepy JNIOMHHOMETDA,
3areM B npo6y BBojuIM JroMuHon ("Sigma”", CLIA) B KoHeuHO# KOHLeHTpauuu 2,5 - 107° M
1 B TeueHne 2—3 MuH npoBoauiay 3anuch cnontanHoi JIXJL. Tlocne aToro B KIoBeTy fo6as-
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[image: image3.png]TATM CTUMYJISTOP (parouuToB — ONCOHA3UPOBaHHbIH 3uMo3an ("Sigma”, CHIA) (0,2 Mr/ma) 1
PErucTPUPOBAH CTUMYTHPOBAHHYIO XEMIUTIOMIHecUeHIuI0. M3mepenne JIXJT nefikouuTon
NPOBOUIY MPU MOCTOSIHHOM IepeMeliuBaHuu H Temneparype 37°C. YpoBets (pyHKUHO-
HaJIbHOH aKTHBHOCTH (arouuTos Ieiikomacces! (XJI-0TBET) BbIpaXkaiH B OTHOCHTETbHBIX
eIMHHLAX, XaPAKTEPU3YIOUIMX Pa3HOCTh MEXY MAKCAMAJIbHbIM 3HAYEHHEM CTHMYJIHPOBaH-
HO# 1 cnoHTanHo# JIXJI.

Onpepenenne konuuectsa Fc-peuenropos Ha nosepxuoctu ITMJI ocyuwiecTBasnu ¢
NIOMOLIBIO H3MEPEHHsI KOJIMYECTBA MECT CBA3bIBAHUS HMMYHHbBIX KOMIUIEKCOB, COpMHPOBaH-
HbIX 13 IgG u MoHOCIEUnGHIECKHX AHTHTEN, MEUEHHBIX (DIYOPECUEMHH3OTHOLMAHATOM
(PUTL-HUK). B npo6sl, cogepxaumune 106 TIMJI B 2,5 ma pactBopa XeHKca, AO6aBISIIH
®UTL-UK B konuentpauuu 0,1-0,5 mr 6enka/ma. O6uiuit 06beM npo6 6611 3 M. s on-
peneneHnst KOHIEHTPaUMOHHON 3aBUCHMOCTH P06kl uHKYGupoBany 20 Mud npu 37°C. TTocne
HHKYOaUMH peaklHIo CBA3bIBAHASA OCTaHaBIHBaNU 00paboTkoi Kiuetok 0,01% pactsopom
a3pjia HaTpus. CynepHaTaHT yRaNsiy, a KJIETKH ABaX/bl POMbBIBAIH PAaCTBOPOM XEHKCa,
TIoCNIe 4ero 0cafiok cycrneHauposaiu B 0,5 Mi pacTBopa XeHKca U U3MEPSITH HHTEHCHBHOCTh
¢dnyopecuenunn PUTLI-UK, casanHbIx ¢ noBepxHocThio [TMJI Ha ciexTpodayopumeTpe
Hitachi MPF-4A (SInouus) npu A, = 495 u A, = 520 uM. CrieunanbHO TIOCTABJIECHHbIE
KOHTPOJIbHbIE SKCNEePUMEHTLI ToKa3anu, 4tTo PHTL-meueHble aHTHTENa Ge3 IgG npakTu-
ueckH He cBasbiBanuch ¢ ITMJI B npouecce unkyGauun. TTony4yeHHblE PE3YIbTATHI H3ME-
penus uHTeHCHBHOCTH pnyopecueruun PUTL-UK, ceszanubix ¢ [IMJIL, npeacrapisiuck Ha
rpacuke B ABOHHBIX 06paTHbIX KoopauHaTaX. C IOMOLILIO METONA HAMMEHBUINX KBAPATOB
NPOBOMIHN NPAMYIO, JAIOLIYIO OTCEYKH Ha OPJMHATE, BETHYHHA KOTOPOH NMPONOPLHOHATbLHA
KonuyecTBy MecT cBa3biBanus MK Ha noBepxHocTH kinetok [31].

Jast o6ny4yeHns AeAKOUMTOR HCIONb30BANH TEIH-HEOHOBbIH nazep (C'HII). MouiHocth
nasepHoro usnydyenus (JIM) onpepensnu ¢ nomoubio gozumerpa POK 7101. Cycnensuro
KJIETOK OGJy4adH B KIOBETE XEMHIIOMHHOMETPA, YPOBEHb BBIXOJA Jy4Ya HAXOQHUJICS Ha
paccrosHum 1,5 cM oT AaHa KroBeTbl. MowsocTs JIU Ha 3TOM ypoBHe cocTtaBasiaa 13,5 MBr,
muaMeTp cBeToBoro naTHa — 0,7 cM. Bee uccnenoBanus 6b11 IpOBefieHbI B fHaNa3oHe 03
0,2-5 JIx/cm?. O6nyyeHne KIETOK TPOBONHIH B NpHCYTCTBHYM 20 MKJ NIa3Mbl KPOBH B
CBETOM30JIMPOBAHHOM KaMepe NpH MOCTOSHHOM NepeMelinBanun u temneparype 37°C.
Ko#Tponbhyio npoly HHKyGHPOBaK B TEYEHHE COOTBETCTBYIOUIETO BPEMEHH TIPH TEX XKE
ycnoBusix, Ho Ge3 JIO.

Onpepenenne cogepxanus MOphUPHHOB ¥ (PTATOUMAHMHA B IIa3ME KPOBH MPOBOMIH
€ MOMOLIbIO H3MEPEHHUS NIOMHHECICHIMH Ha ciekTpodayopuMeTpe MPF-4a, "Hitachi” (SIno-
Hust). [ perucrpauns JIOMHHECLEHIMH NOPMUPHHA [UTHHA BONHbI BO36yxaeHns A, = 400,
a Ayay = 630 HM, B ciyvae ¢ranouuanuna A, = 630, a A,,,,, = 680 BM. [I1s H3MEpEHUs JTIO-
MHHECLICHIHH SHJOTEHHOTO MOphUPHHa 06pa3Libl NIa3Mbl TOTOBHIH CIEAYIOLIUM 06pa3oMm:
0,1 ma nmasmel cmemmBanu ¢ 0,4 M 0,01 M docdarhoro 6ydepa, pH 1,2. [Tna onpe-
AelieHUsl conepXaHus (TalounaHNHa B MIa3Me KPOBH OHKOJIOTHYECKHX GONbHBIX 0,1 Ma
nmnasMel cMemnBanu ¢ 0,4 mn docdarHoro Gydepa, pH 7,4. MsMepeHue cofepKaHus
nop¢huUpHHOB ¥ (PTaTOUWAHNHA TPOBOJMIK C MCTIONB30BAHUEM KaJTHOPOBOYHBIX TPahuKOB,
[IOCTPOEHHbIX [T 3TANOHHBIX PACTBOPOB MPOHM3BOJIHBIX reMaTonopdupuHa (poTorem) u
cdranoynanuHa (poroceHc).

MHorocnoinbie nunocoMbr u3 dochonununos xeaTka sui [32] rOTOBUIH IO METONY
Banrxsma B pactBope Xenkca [33]. Koneunas KOHUEHTpaUUs TUITHAOB B JTUIOCOMANbHON
CycTieH3un cocrasnsna 2 Mr/mi. [TepekucHoe OKACIeHHe TUNUIOB MEMOPaH JIMIOCOM HHHA-
LHHEpOBany o0nyyeHneM ynbrpadronetoBoi nammoit CBII-120 yepes cBetTodunbTp Bakm-
TPEMa ¢ MAKCHMYMOM Mpornyckanus 254 HM. MHorocnoiiHble THMOCOMBI nocie 06paboTKu
pasnuYHbIME o3aMHi Y ®-u3nyueHHs ocaxganu ueHTpudyrupoaHdeM npu 15 000g B Te-
ueHne 30 muH. ITpu TakoM pexkuMe ueHTpuGYrHpOBaHHA MPOHUCXONHUT GCANKIACHHE MHOTO-
CIIOHHDIX JTUMOCOM, a B CYIIEPHATAHTE OCTAIOTCA BOOPACTBOPUMbIE MPOAYKThI NEPEKUCHOTO
OKHCIICHUS H, BO3MOXHO, MOHO- ¥ MaJIOCTONHHBIE JTUITOCOMBI.

CreneHb nepeKUCHOTO OKMCIICHHS THITHAOB OMpeReNsn 1o HakorteHuo TBK-akTusHbIx
IpORyKTOB [34].
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Puc. 1. Cxema TIPOBEAEHNs SKCNIEPHMEHTOB N0 MCCIIEAOBAHUIO ACHCTBHA Na3epHOro oGny4eHus Ha QyHKUKO-
HABHYIO AKTHBHOCTD JIEHKOLMTOB KPOBH. a: / — NeHKOLUTb! B pacTBOpe X€HKca B NPUCYTCTBHH 20 MK/ IIa3ME]
KPOBH HHKYOHpPOBAJI¥ B TEMHOTE, 3aTEM BBOAM/IH JHOMHHOJ ¥ PETHCTPHPOBAJTH CHOHTAHHYIO JIIOMHROJI-3aBUCAMYIO
xemuniomutectenmo (JIXJ); 2 — sBoAWAN ONCOHM3HPOBaHHbIH 3uMo3aH (O3) M PErHCTPHPOBAIH CTHMYIIH-
poBannyio JIXJI ¢ MakcamyMoM [, 6: | — neiikouuts! B ApucyTeTsHn 20 MK Ma3sMbl KpOBH 06Jy4ain resmi-
HEOHOBBIM NazepoM; 2 — u3Mepsau cTuMynHpoBanHyto O3 JIXJI ¢ makcumyMom /. Benuuuny I/l (uHaexc npait-
MHHra, %) 0603Hauan Kak XeMIUTIOMHHEecLeHTHBIN oTBeT (XJI-oTBeET)

Puc. 2. Biusiune nazepHoro o6iyyeHus Ha XJI-OTBET NeHKOUMTOB KPOBH OHKOJOTHHECKHX GOMBHBIX, MPOLISAILIAX
npouenypy ®IT ¢ BHYTPHBEHHO BBEAEHHBIM (HTANOUHAHHHOM. a — 3aBHCHMOCTE XJI-0TBeTa (ParoLHTOB KPOBH oT
O3Bl Na3epHOro o6nyyeHus (/ — B npucyTcTBHA 20 MK ayTONOTHYHOM NIa3Mbl, cofiepxaueit 0,52 - 107'2 mons
(ranouuanmna, 2 ~ 6e3 T06aBIEHHS MNa3Mbl). 6 — 3aBucuMOcTh XII-0TBeTa NeliKOLUUTOB NOCAE 1a3epHOro o6ay-
yenus (zo3a 0,6 Ix/cM?) oT cofepxkaumsi pranouuannsa B 20 MK J06aBAEHHON K KJIETKAM IIIa3Mbl KPOBH Pa3sHbIX
OHKOJIOFHYECKHX GONBHBIX

PE3YJIbTATHI U UX OBCYXIEHHUE

OOHEM M3 OCHOBHBIX MOCTYJIATOB BbICKa3aHHOM paHee HaMH IHIIOTE3bl O CBOOONHO-
pagukanbHoM MexaHusMme JIT sBasercs Hanmuue xpomodopa, Ha polib KOTOPOTO NMPETEH-
RYIOT NopdHPHHBI, CIIOCOOHBIE, C OHOM CTOPOHBI, norxowars uiayuyenue I'HJIL, a ¢ npy-
roit — nnanuuposath CPP [16-18, 20]. B gansoit pa6ore Biausiane JIO Ha PyHKIHOHANBHYIO
AKTMBHOCTb (barOLATOB KPOBH M3y4alM B MPHCYTCTBHHM MIa3Mbl KPOBH, B KOTOPOH
ONpeNeNsiu coAepXaHue MOpUPHHOB WK (hTATOLHAHKHA.

O6BEKTOM HCCIER0BAHNA B JAHHOM paGoTe GbLIN KIETKH TEHKOLMTaPHOR MAcChbl KPOBH,
B COCTAB KOTOPBIX BXOJAT KaK MOHOHYKJIEapHbIE, TaK i NOMTHMOPGHHO-SIEPHBIE JIEHKOLHUTDI.
Panee namu GbUIO MOKa3aHo {23], 4To OCHOBHOM BKIaj B H3MepseMyio Benuyuny JIXJI
NeAKOUMTAPHOI MacChbl BHOCAT OMHMOp¢HO-sepHble nefikouuTtsl (1TMII).
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Puc. 3. Binaune nasepHoro o6nyvenus Ha XJI-0TBeT efiKOLMTOB KPOBH NMAaUMEHTOB ¢ GPOHXOJIErOYHBIMHU 3260-
NIEBAHHAMM B IPHCYTCTBHH ayTOJIOTHYHOI TIa3MbI KPOBH. @ — BIIMSIHHE [03bl JIa3€pHOTO OGNYYEHUS Ha BEJTHYHHY
XJl-oTBeTa NieKOMMTOB B MPHCYTCTBHH 20 MK Mna3Mbl, copepxatueir: 7 — 8,5 - 10713, 2 - 4,1 - 10713 mons 3up0-

FeHHbIX MOP(HPHHOB; 3 — O6e3 RoOaBNEHUA M1a3Mbl. 6 — 3aBucHMOCTh XJI-OTBeTa AEHKOLMTOB OT COTEPXKaHUS
nopgupnroB B 20 MK JOGABNEHHON K KNTETKaM ayTONOTHYHOM fia3Mbl pa3HbiX GonbHbIX. [Jo3a naszepuoro o6ay-

yeunst 1,05 /o’

Xopowo #3BecTHO [24], uTO ¢ yBennuyeHueM obbema H06GaBIIEeMOil NNa3Mbl K NeHKO-
wETaM yposeHb XJI-orBeTa KIETOK Ha CTHMYJISIHIO BO3PACTaeT, a 3aTeM NPH RaJIbHEHIIEM
yBeNHYCHAE KONHYECTBA BBONMMOM MJ1a3Mbl — yMeHbilaeTcsl. Takoi xapaKTep BIHSHUA
Nna3Mbl KPOBH Ha QYHKUHOHANbHYIO akTHBHOCTH [IMII 06ycloBi€EH TeM, 4TO TpH He-
6OnbIIOM KOIHYECTBE BBE[IEHHAs 111a3Ma BbI3bIBAET, MO-BHAUMOMY, AOTOIHUTENBHYIO OICO-
HHA3ALHIO CTHMYJATOPA, UTO M MPUBOJUT K yBennueHuo XJI-orBeTa, a npa 601buIHX 00beE-
Max BBOAMMOH niaa3sMbl Ha (oHe OICOHH3ALMHM HAYHHAET NPEBANTHPOBATH NEpPEXBAT
anbO0yMHHOM MIa3Mbl NPOAYLHPYyEeMOro ¢aroyuTaMy runoxaopura [24], 4To ¥ NpHBOJUT K
tymeHuo JIXJI TIMIL. B cBsa3u ¢ aTuM B paGoTe NOAGHPANH TaKOe KOJIHYECTBO IIa3Mbl
(20 M), KOTOpOE BBI3bIBAJIO YBeauueHHe ucxogHoro (fo JIO) crumynuposanHoro XJI-ot-
BETa KJIEeTOK He 6onee yeM Ha 20%.

Cxema 3KCHEPHMEHTOB IIO MCCIE{OBaHHIO JEHUCTBHA Ja3epHOro oOiydyeHHs Ha (PyHK-
LHOHAJIbHYIO AKTHBHOCTD JEHKOUMTOB KPOBH NpefcTaBleHa Ha puc. 1. KneTku neiikoMaccnl
B pacTBOpe X€HKca NIOMEILadn B KIOBETY, Ky#a BBoguad 20 MK miua3msl KposH. Kie-
TO4HYIO cycnensmio obnydanu ["HJI onpegenenHoe Bpems, nocie yero JeiKkoMaccy nepe-
HOCHJIH B KIOBETY XEMHIJIIOMHHOMETPA, BBOJUIN JIIOMHHOI, CTUMYIATOP (ParoLuroB — Onco-
HHM3HPOBaHHbLI 3uMo3an (O3) n usmepsinu JIXJI. B KOHTPONBHOM 3KCHEPUMEHTE JIEAKOLHThI
HHKYOHpOBAJld B TEMHOTE TO K€ BPEMsI B C TEM XK€ KOJIHYECTBOM IlIa3Mbl, 4yTo u npu JIO.
ITpesbiicHne MakcaManbHOR rHTeHCHBHOCTH JIXJI nipu JIO KiIeTOK Hafi KOHTPOJIEM, Bbl-
PaXxeHHOe B MPOUEHTAX, COCTaBIANO BennuuHy XJI-oTBeTa NEdKOUHTOB, KOTOPOE 3aTeM
HMCNONL30BaNM B KAYECTBE NMapaMeTpa, XxapakTepuayouiero a¢gdextuBHocTs aeficreus JIO
Ha (PYHKLIMOHANbHBIH NOTEHNMAT (ParolUTOB.

B nepBoil cepHr 3KCNEPHMEHTOB Mbl HCMIONb30BANH ICHKOMACCY U MIa3My KPOBH OHKO-
Joruyeckux GobHbIX, MPOILELINX POLEYPY Ja3epHoro o6nyyeHns no merogy ®OT omy-
xone#l B 'ocyfapcTBEHHOM HayYHOM LeHTpe Na3epHoit Meguumtbl (MOCKBa) ¢ BHYTPHBEHHO
BBeJleHHbIM (rarounanaHom (P11). Kounenrpauuo P B mnazme KpoBH 3THX GONbHBIX
OINpefieNIANA CNEeKTPO(IYOPHMETPUUECKH M NIEPECUYUTHLIBANH Ha KOMHYecTBO Mojten PII,
Haxojsierocs B 20 MK J06aBIEHHOM K KJIETKaM TINa3MBblL.

Ha puc. 2,a npefcraBneHa fo3oBas 3aBUCEMOCTh JIO Ha crumyianposantbiii XJI-oTBeT
TIMIJI neiixoMacchl KPOBH GOJBHOTO € MIIOCKOKIETOYHbIM PAKOM B NMPHCYTCTBUM 20 MK
TIa3Mbl 3TOTO e GONBHOTO, B KOTOPOi cofepxkanocs 0,52 - 10712 monsb ®LI. Bugno, uto no
mepe yBeauueHus Jjo3bl JIO npoucxopuT sBo3pacranne XJI-orseta ITMJI Ha nocnenymouyro
nocine JIO crumyasuuio O3, makcumanshast aktesaunst JIXJI TIMJII na6nroganach npy go3e
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[image: image6.png]0,6 Tx/cM? u cocraBnsina Gonee 50%. JanbHeiliiee yBeTHyeHne BpeMeHH aKcnosunmn JIO
CONPOBOXAANOCH T0303aBHCHUMbIM HHTHOMpOBaHHeM XJI-oTBeTa neitkouutoB. [Ipna 3ToM ¢
TOMOLLBIO TECTA C TPHITAHOBbLIM CHHHM ObIIIO 1TOKAa3aHO, YTO HHTHOHPOBAaHME aKTHBHOCTH
ITMJI ne cBsizaHO ¢ TOTepeil KU3HECTIOCOGHOCTH KieToK. OGyueHne KIETOK JeHKOMAcChl B
pactBope XeHkca 6e3 [oGaBICHHON MIa3Mbl B Mpefenax HCIHONb30BaHHbIX 103 JIO mpu-
BOITHIIO K HE3HAYUTEIBHOMY H3MEHEHHIO BeTHUYMHbI XJI-0TBETA.

CrenyeT noguepkHyTh, 4TO caMo 1o ceGe JIO He BAMSNO HAa YpPOBEHb crioHTaHHO# JIXJI
TTMIJI, a IpOABAATIOCH TOMBKO JNHHIb MPH HOCAEAYIOIIEH CTUMY s, VIHbIMH cioBamu, JIO
JeAKOUMTOB B IIPUCYTCTBUM TI1a3Mbl, COlEPXKALLEH ONpPEETEHHOE KOIUUYECTBO (POTOCEHCH-
Gunuszaropa (©C), BEI3bIBAIO yBEIHYEHHE CIIOCOGHOCTH KIETOK OTBEYATh GONbIIEH MpO-
AyKUMe#d pasiM4HbIX MPOOKCHAAHTOB HAa MOCIEAYIOIIYIO CTUMYISALHIO, T.€. YBEIUYEHHE
(yHKIIMOHAILHOTO MOTEHUHAIA KIETOK, KAYECTBEHHO COBMAJIAtOLIEE ¢ CHTYaUHed, KOTHa K
JICHKOUHTAaM BBOTWIH 9K30reHHbId ®1L [14, 15].

BaxHO ObLIO BLIAICHATD, KaK BruseT JIO Ha (YHKUMOHUPOBAHHE IEHKOLUTOB B YCIOBUSIX
pa3Horo cofepxanus B jo6apnsemoii miazme OC. Ha puc. 2,6 npefgcraBiensl pe3yinTaThbl
BIHAHHUS OMHAKOBOro 06beMa (20 MKIT) Mia3Mbl KPOBH Pa3HbIX OHKOJIOTHYECKUX GONBHbBIX
Ha XJI-otset [TMJI nocse JIO B offHO# ¥ TOH Xe A03e. BUHO, 4TO 110 MEpe YBEIMYEHHUA
komnuectsa $Ll B oGasasemoit miasme ot 0,05 - 10712 go 1,2 - 1012 moas npu JIO B no3e
0,6 >x/cm? untencusuocts JIXIT TIMIT Ha nocneayrouyto cramyisguio O3 Bo3pacTana oT
712 no 77 £ 5% no OTHOMIEHHIO K KOHTPOIIO, a 3aTEM IIPH AajibHEHIEM YBEIHYESHHH
cofnepxanusi ®C B 06aBIIeMON NIa3Me BBIXONMIA HA CTAJUIO HACBINICHHS, TIPOABIASA
TEHACHUHUIO K HHTHOMPOBAHHIO.

B caepyrolueit cepun 3KCepAMEHTOB GbIITH HCIIOML30BaHbI JIEHKOMAcca M TUIa3Ma KpPOBH
GOnbHBIX ¢ OPOHXOJIErouHbIMHA 3aboneBanusMu. B stux obpasuax mrasmsl Qguyopumer-
PHYECKH ONMpPENENANH COfePXKAHUE IHAOTCHHOTO MopdupHHa. Bbiio 06HAPYXEHO, 4TO
(puc. 3,a) JIO kneTok IeHKOMAacchl ¢ MIa3MOi KPOBH, CofiepKauledl mophupHH, B HHTEpBane
no3 JIO ot 0 go 5 [Ixx/cM? conpoBoxaaeTcs Byx(a3HbIM H3MEHEHMEM AHTeHCHBHOCTH JIXJI
TTMJI na mocaepytowmyo cruMynsuuio O3. Noza JIO, npuBofsuas K MakCUMAalbHOMY
YBEIHYEHHIO (PYHKLUHOHANbHOTO noTeHunana [TMJI, 3aBucena ot cogep>anus nopgupusa B
nobapnsieMoit mnasMe. Tak, B cryyae HCMONb30BaHMS MIIA3Mbl KPOBH GOJBHOTO GPOHXHMANL-
HOH acT™oOM, corepkawieii B 20 mkx 8,5 - 10713 monb nopduprna, MakcumanbHbii XJI-oTBeT
TIMIJT na nocnegyromyto nocie JIO crumyasuuio O3 (okono 70% Hal KOHTpOJIEM)
Habmrofanu npu gose 0,26 x/cm? (puc. 2,a, xpusas ). TanbHeiiee ypenruuenne gossi JIO
npuBofuno k yrHetenuio JIXJI TIMJI, u, wanpumep, npu gose 5,2 Idx/cm? BenrmunHa
XJI-oTBeTa TEHKOLHUTOB KPOBH GONLHOIO GPOHXMANBHOM aCTMOI yMeHbunach Ha 40% no
OTHOLUEHUIO K KOHTpOoJ0. TTpn JIO nefikomaccsl KpoBU pyroro GOILHOTO € THEBMOHHEH
JETKUX, B IIa3Me KOTOPOro cofepxkanoch B 2 paza Meube ®C, 4,1 - 10-13 monb nop-
¢upnna, makcumanbHbiit XJI-oteT TIMJI Habmonanu npu gose JIO 1,05 Mx/cm? (puc. 2,4,
kpuBad 2). B npenpipyuieit paGore [14, 15] Takke GbIIO MOKA3aHO, YTO YBETHYCHHE COAEP-
xaHusi PC B CyCneH3nu JeAKOLNTOB 32 CUST BBEJCHUS 9K30T€HHOTO (PTANOLUHAHUHA ClABH-
raeT Makcumym XJI-otseta IIMJI B cropoHy MeHbwHX 103 JIO. AHaNOrHYHbIE O XapakK-
TEPY pe3yNbTaThbl ObLIM NONyUeHbl MeluTepoM u coTp. [35], KOTOpbIE H3yyanu BIKSHKUE Ha
¢parounTapHylo aKTUBHOCTb JEHKOUUTOB CBETOBOTO BO3JECHCTBHA B NPHCYTCTBHH B Kade-
crBe ®C MeTuneHOBOro cuHero. MHbIMHU CIOBaMH, YeM GOJblle B CYCNEH3MH KIETOK
NeHKOMACChl COEPXKUTCS (POTOCEHCUOMAN3ATOPA, TeM MeHbIas 1o3a JIO TpeGoBanace s
AOCTHXKEHUSI MAKCHMAJILHOTO YBENTHUEHAS PYHKIHOHANBHOTO NoTeHHana garouutos. JIO
KJETOK JeHKOMacchl 6€3 10GaBIEHHOM MIa3Mbl (PHC. 2,d, KpHBas 3) HE BbI3bIBAIO CKOIBLKO-
HAGY[b 3HAYHTEIbHOTO U3MEHEeHUS (DYHKIHOHANLHOM aKTHBHOCTH JEHKOLHTOB (puc. 3,a,
KpuBas 2). OTH pe3ylAbTaThl CBUAETENBCTBYIOT O TOM, uTO 3¢pdexThi JIO B TPHCYTCTBHH
IU1a3Mbl KPOBH ONPEAECASIOTCS B OCHOBHOM HaxnyueM B Helt OC.

W3meneHne copepkaHus 9HEOTEHHOTO MOpQUpPHHA B TUIA3Me KPOBH, A06aBIseMOil K
AedAKOUMTAM, KakK H B ciydae PLI, focraranock nyreM MCnoib30BaHUS OOPa3LOB MIA3Mbl,
BbIEJIEHHOM U3 KPOBH Pa3HbIX GOMbHBIX € pasnuyHbIM cofiepxanueM OC B Heit. [Joza JIO
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[image: image7.png]B 3THX OnbiTax Gbia paBHoit 1,05 [Ix/cm2. Pe3ynbTarsl TOTO 9KCNEPHMEHTA NPHABEJEHDI
Ha puc. 3,6. BuaHO, YTO NpHM YBEIMYEHHH KOIHMYECTBA IHJOTEHHOrO MOppupHHA OT
0,46 - 10713 10 6,6 - 10-13 Monb B OAHOM M TOM Xe 06 beMe (20 MKI) ROOaBIsAEMOH NTa3MbI
sesmunna XJI-oreera ITMJI nocae JIO Ha CTUMYZISUAKD yBETHUMIACH NOYTH B 2 pa3sa npu
copiepXaHuH nopduprHa B niasMe kposu 1,3 - 10713 mons.

Tpu cpaBuuTensHoM aHannse a¢exToB JIO NeAKOUMTOB B IPHCYTCTBHH NIa3MEHHBIX
&1l 1 3HIOTEHHOrO NOPHPHHA MOXHO BHAETDH, YTO COficp>XKaHue NopgHpUHA B NIa3Me
KPOBH, BbI3bIBAIOLIETO MaKCHMaNbHYO ipeacTuMynanuo [IMJI, Ha 2 mopsigka MeHbIle 110
CPaBHEHHIO C TaKuM Xe 3¢ dekrom PII. MHbIME CT0BaMH, HECMOTPS Ha TO, YTO NOPGUPHH
HMeeT 3HaYMTENLHO MEHBIUYIO NMOTIOLATENLHYIO CIOCOGHOCTh (KO (PHIUHEHT MOIAPHOR
SKCTHHKIMHA) B o6nactu u3nyuenns THII no cpasHenmio ¢ P11, auorenHsld nopgupuH
ABNseTca 6ojee apexTUBHBIM TpefcTHMYIsTOpoM TTMIL, yeM ®LI. AHanoruvHbie 3aKOHO-
MEPHOCTH OblTH BbISBIEHbI H B ONbITax Mo feiicTBuio m3nydenus I'HII na nasep-uHpy-
IMPOBaHHbLIA TeMONH3 3pATpounTOoB B ipucyrcTsun PC, npumenseMbix npu ST onyxonei
{9]. Okasanoch, uto ororemM HHAYLUPOBAI (POTOTEMOJIN3 NPU MEHbLUKX KOHLEHTPaALMsX,
ueM oTocerc. MOXKHO PEINONOKATD, YTO NOPMUPHH oOnajgaeT 60mbIIEH aKTUBHOCTLIO B
MHHLOHALEA POTOCEHCHOMIM3MPOBAHHBIX CBOGOHOPAJHKANBHBIX PEAKIHA, MPHBOAALIMX K
yBETMUYEHHIO HOHHOH TTPOHALAEMOCTH KIETOUHBIX MEMODPaH, NPUBOMALLHX B CIIy4ac SPHTPO-
HHTOB K reMosiu3y [36], a B cnyuae TIMJI — k npaitmunry [14].

CnefyeT NOMYEPKHYTh, YTO, KaK BHAHO U3 pHC. 1, camo 1o cebe JIO He meficTBOBANO Ha
yposeHb crionTannoi JIXJI TTMJL, a nposiBAsIOCH TONBKO JIMILL [IPH MOCIENYOLIEH CTH-
Mysiuaa kietok O3. DTo 06CTOATENLCTBO MO3BOMAET paccMaTpuBaTh addexTnl JIO
HeAKOLMTOB B PAMKaX SBJICHHs, KOTOPOE MONY4YHIO HadBaHWe MpaiMuHr (priming) [37].
CyTb 3TOTO SBIEHHS COCTOHT B TOM, YTO B3aHMOJEHCTBHE JIEHKOLHMTOB ¢ KaKHM-1HOO
CTHMYJISTOPOM B OYEHb MaNOl KOHLUEHTPALKH, HE MPUBOJsILEEe K HEMOCPEACTBCHHON aKTH-
BalMM KJIETOK, TEM HE MEHEE 3aBEPUIACTC yBelanueHueM (pyHKIHOHATILHOTO MOTEHIHAIa
J€AKOLMTOB, KOTOPOE TPOSABISETCS B TOM, YTO OTBET KJIETOK I10CTIE 3TOTO B3aUMOJEHCTBUS
Ha TIOBTOPHYIO CTHUMYJSLHIO C HOPMAJIbHOH KOHLUEHTPAUUeR BTOPOrO CTHMYJIATOPA, yBe-
JNIRYMBAETCA B HECKOJILKO pa3. [lns oueHKH 3th¢eKTHBHOCTH BIMSHHUS IEPBOTO CTHMYJA HA
(PYHKUHOHATbHBIA TIOTEHLHAN NERKOLHUTOB GbINO BBEICHO NMOHATHE HHAEKCA NPaiMUHTa
(cM. puc. 1).

B nuTepaType K HacTOSLieMY BpEMeHH HAKOIUIEH GONBINOH SKCIEPUMEHTANbHbIA
MaTepHall, NOCBAILIEHHbIA NMPaAMHHTY JIeHKOUHUTOB. AHANHU3 ITHX PE3yNbTaTOB MO3BOJAET
TPUATH K CIEAYIOLUM 3aKIIOYECHHUSAM.

1. TTpaitMHHT IEAKOIMTOB MOXET BbI3bIBATLCS IUAPOKAM HAGOPOM CaMbIX pa3HOOGPa3HbIX
BO3eicTBmil H (PAKTOPOB: HMMyHHbIie KoMmekcbl [38], pparmenTel KoMnnemenra [39],
nuMdokunbl [40], anudarruyeckue cnupThl [41], agresns u arperayus neikouuros [42]
" T.H. '

2. Tlo BpeMeHH NMpPeHHKYGalMK U BbIPAXXEHHOCTH OTBETAa Ha BTOPOH CTHUMYJ, YYBCT-
BATEBLHOCTH K HHITHOHTOpaM CHUHTe3a Gelika B APYTHM NapaMeTpaM NPaiMHUHT JIEAKOLUTOB
MO>KHO TIOJ[Pa3fie/IMTh HA /[BA THIIA, PA3NNYAOLUXCS IO BPEMEHH B3aUMOJEHCTBHS KIIETOK €
NIEPBLIM CTHMYJIOM: KDATKOBPEMEHHBII 1 IIPOJIOHTHPOBAHHbIH.

KpaTKOBpeMEHHbIH NPAAMEHT JEAKOLMTOB XapaKTePU3YeTCs CIERYIOUHMMH OCOGEHHO-
CTAMH: a) IEPUON HHKYOALMH KIETOK C MEPBbIM CTUMYIIOM, 3a BpEMsi KOTOPOT'O NTOBBIIUAET-
csi GYHKUMOHANbHbINA MTOTEHIHAT JEHKOLUTOB, JIEXHT B MPEJEIax OT 2-5 muH go 1 u [43];
6) 3¢ heKTUBHOCTh TaKO#i MHKYGalM¥ HEBEHKA, 3HAUCHNE MHEKCA NMPaiMHUHIa B MOJAB-
nso1EeM GONbILMHCTBE CyyaeB He npesbimaeT 2-3 {37, 39]; B) KpaTKOBpeMEHHbIi TIpaii-
MUHT JTEHKOUMTOB HE 3aBHCHT OT BIMSAHHA MHIHOMTOpOB cuHTe3a Genka [21, 43]; r) kmo-
4YeBOW CTaJMel KPaTKOBPEMEHHOTO NPAadMHHTA ABNACTCA YBEJIHUYEHHE KOHUCHTPALMH LIATO-
30JbHOTO Kaibuusi. Tak, GbIIO MOKa3aHo, YTO UHKYGaUUs MONMMOPGhHO-ANEPHBIX JIEHKO-
I(ATOB KPOBH C HOHO(OPOM KaJbL|st — HOHOMHIMHOM B KOHIeHTpauun 10~° M, Bbi3blBana HX
npaldiMHUHT ¥ yBenuyeHne XJI-0TBeTa KAETOK Ha MOCIESRYIOLYIO CTHMYIALHIO [44].

MexaHu3M Takoro KpaTKOBPEMEHHOTO NMpaiMMHIA A0 HACTOSIIETO BPEMEHH [0 KOHIA
HesiceH. B caMoM o61ieM ciryyae OH MOXET ObITh 00ycloBNeH: 1) yBeIHUCHAEM KONHUECTBA
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Puc. 4. Bansnne no3st Y ®-061y4eHHs CYCIEH3UH MHOMOCIORHBIX NtHnocoM Ha: | — Hakomienue TEK-akTHBHBIX
TIPORYKTOB B CYNEPHATaHTe, TOJy4eHHOM nocne eHTpudyruposanus nunocom; 2 — XJI-oTeer cycnen3nu MM
nocne uuky6auun 20 MEH B COOTBETCTBYIOLIEM cynepHaTanTe; 3 — AMJIA, npeacrasisiollee pa3Hully MEXRy
KOHleHTpauueit MIIA B cynepHaTaHTe O H MOC/e BBENCHHA HOHOB XeJe3a [34], aTa BeAHYHHA IPONOPUMOHANTbHA
KOHUEHTPaUMH THPONEPEKNCEH THIMIOB B CHCTEME

¥ appHHHOCTH MOBEPXHOCTHBIX PELIENTOPOB; 2) Mo HKaunell TPAHCAYKLUE CHTHATa OT
JIMraHf-peLENTOPHOTO B3aMMOJEHCTBHS Ha BHYTPHKIETOYHbIE pPeakuuy; 3) aKTHBaLHEH
tepMeHTOB TeKCcO30MOHODOCHATHOrO IIYHTA U PEPMEHTOB, OTBETCTBEHHBIX 32 ITPOAYKIHIO
npookcugaHTos [40, 45]. ‘

BaXXHO TIOAYEPKHYTh, YTO SKCIPECCHS PELENTOPHOrO annapara JIeikKOLMTOB B IIpouecce
npaiMuHra He SIBISIeTCS CACACTBHEM MX CHHTE3a de NOovo, MOCKONBKY, BO-TIEPBbIX, yBE-
JTHYEHKE KOJIMYECTBA PELUENTOPOB B Npouecce npaiMuHra HabIofaeTcs 1 B IPUCYTCTBHA
MHTHOHTOPOB CHHTE3a OeJIKa: MyPOMHIMHA ¥ LHKJIOTEKCEMHAIA [21, 43], 1 BO-BTOPBIX, BpEMS
NpaiiMUHTa 3HAYMTENLHO MEHblile TTEPHOA aKTHBAIMM BHYTPHKIETOYHBIX CHHTETHIECKHX
npoueccoB. Peub, 10-BHAMMOMY, MOXET HATH O PACKPbITHH TaK Ha3bIBaeMbIX TPENCYILECT-
BYIOLIMX WJIM "TaHHCTBEHHBIX" pelenTopos [41, 43], mosBIEHAE KOTOPbIX MOXET GbITh
CHECTBAEM aKTHBALMH KaNbLMi-3aBHCHMbIX (PEPMEHTOB YACTHYHOTO NIPOTEO0NH3a (Kalb-
NauHOB), IPUCYTCTBYIOLIMX B Nefikonurax [46].

B ciyuae TPOJOHTEPOBAHHON NPECTMYISLME MaKpo(daros BeUYAHA HHAEKCA Npaid-
MHHIa MOXET focTErath 6omee 10, HO [JA 9TOro BpeMs HHKYOAlUMHU KIETOK C NMEPBBIM
CTUMYJIOM AOMXHO 6bITh 20—40 4. Heo6x0auMo OTMETATH, 4TO 3PPEKThI NPOTOHTHPO-
BaHHOTO MpaiiMUHTa MaKpo(aroB OTMEHSIOTCA B MPHCYTCTBUM MHIrHGHTOPOB CHHTE3a GeNKa
{21, 43].

Ecnu y4ectsb, UTO NTAMATHPYIOIEH cTafuell NpafiMUHIa JEAKOUMTOB ABIACTCA YBCIH-
YyeHHe COfiepKaHusg BHyTpuKIeTOuHOro Kansuus, a TTOJI kneToyHbIXx MEMGOpaH BbI3bIBAET
yBeNHUEHHEe HOHHOM TPOHMLaeMocTH BooGiue [47], u TpaHcnopTa Ca?* B yacTHOCTH [48, 49)],
TO MOXHO TPENIONOXKUTH, YTO TPoAyKTh! [TOJI, npeanouTUTEALHO THAPONEPEKUCH HE-
HACBIIIEHHBIX XHPHBIX KHCIOT, pocdOonunugoB KIeToUHbIX MeMOpan [21], ciocoGeTBys
YBETHYEHAIO KOHUEHTPALMHA HOHOB Kb, MOTYT BbI3bIBATE MPAHMHAHT J€AKOUUTOB.

14 qoKa3aTeNbCTBA BO3MOXHOCTH BIUSHHSA TPOAYKTOB NEPEKMCHOIO OKUCICHUS JIATH-
moB Ha akTUBHOCTHL [TMJI 6bia MCMONB30BaHa CYCIEH3HS MHOTOCTOMHBIX JTHIIOCOM, HHH-
UMaLHs NEPOKCHAALMH THITHIOB B KOTOPbIX BbI3bIBaNach Y ®-001yucHHEM, 3aTEM JTHIIOCOMBI
uentpudyraposann npu 15 000g. TIMJI uHKy6HPOBaAH B NMOJYYEHHOM CYNCPHATaHTE B
KioBeTe XeMuiloMHHOMeTpa 20 MuH, u3Mepsinu cnoHTtaHHyto JIXJI, 3aTeM B KiOBeTy
BBOAWIM CTEMYJNISTOP — O3 1 uamepsinn XJI-oTeeT nefiKoUUTOB. Bbi10 OGHAPYXEHO, UTO 1O
Mepe yBeuueHus 03kl Y P-00nyuenns cycneH3ud TunocoM konudectso TBK-akTHBHbIX
POAYKTOB B CYNEPHATAHTE NMOCHE LHEHTPH(YTHpOBaHUA THIIOCOM BO3pACTACT NPAKTUIECKH
nponopuuoHansho (puc. 4, xpusas /). C apyroit cropoubi, senmumHa XJI-orsera ITMII
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YHCI0 MECT CBSA3bIBaHHA
PUTL-NK 275,6 £ 97,8 637,3 £ 85,3 2,3
XJI-oteer IIMJ1, oTH.eq. 1054 £ 12,3 198,2 £ 16,5 1,9

Mpumeuanue: ®J1 — cynepHaTaHT, NONYYEHHRINH NOCHKE LEHTPH(MYrHPOBAHHA UCXOHBIX (HEOKHCAECHHBIX)
sunocoM; O®JI - cynepHaTaHT, MONy4YeHHbIH NOCHE UEHTPH(YIIPOBaHAS OKHCICHHBIX Y P-00/1y4eHHEM JTHITOCOM;
HIT - unpexc npaiiMuHra. B

Ha MOCIERYIOIIYIO NOCIe HHKYOalun HEATPOGHIOB B CyNEPHATAHTE CTUMYJISALHMIO IO MEpPe
Y ®-06nyyeHns THNOCOM yBEJIMYHBANACh, JOCTUIash MAKCUMYMa, a 3aTEM HACTyNala CTajgus
yrHeTeHus (puc. 4, Kpusas 2). 310 o3HauaeT, 4yTo aktupauus [TMJI 3aBucAT He OT 06uIEro
COREpKaHus, a HO-BHEAMOMY, OT KaYECTBEHHOTO COCTaBa NPOJYKTOB NEPEKUCHOTO OKHCIIE-
HHUA NTHOHAJOB B cynepHataHTe. Hanbosiee BaxXHBIMH B KOHTEKCTE pacCMaTPHABAEMOTO SB-
JICHAS KOMIIOHEHTAMH B CMECH OGPa3yIOIMXCH MPOXYKTOB MOTYT ObITh THAPONICPEKUCH JIH-
NAJ0B, CIIOCOOHBIE, BCTPAUBasiCh B MEMOPaHbI, yBEINYHBATh HX HOHHYIO MPOHUIAEMOCTD, B
TOM YHCJIE U JJIsi HOHOB Kalublius [47-50], 4yTo gBiasieTcsi HEOGXOAHMBIM 3TAMOM B nponecce
npaiMuHra JedkouToB [21, 44]. Ucnons3ya MeToguky Acakasbl [34], N03BONAIOIIYIO IO
npapocty TBK-akTHBHBIX NPOAYKTOB MpPH BBEEHHH B Cpexy HOHOB xeine3a (AMIIA)
ONpERENNTL OTHOCHTENLHOE H3MEHEHHE COfICPKaHus THIpONEpeKHcel, ObLIO TTOKa3aHo, YTO
(pHc. 4, kpuBasi 3) KOTHYECTBO THAPONIEPEKHUCE B CYNIEPHATAHTE NPH YBEIHYEHHM 103b1 Y P-
0GnyUeHHs JTUIIOCOM [0 XapaKTepy COBNAAAET ¢ KPUBOH 3aBHCHMOCTH BennunHbl XJI-oTBeTa
IIMJT, gocturas makcaMyma nipu no3e 14 JIx/cM2. Bee 3TO MO3BONACT NMPENONOXKHATD, UTO
Mopudukanus MeMOpaH JIEHKOLUHATOB 3a CYET THAPONEPEKUCcEH THIIOCOMAIbHBIX THIHKOB,
NpHUBOAALIAs K YBENHYEHHIO cofiepXaHus HOHOB Ca’t B UMTO301€ KIETOK M SABJIACTCH
Han6olee BeposTHoOM npuunHoi npaiMurra IIMJI [51]. B noap3y 3TOro npefnoaoxeHus
CBHJIETEIILCTBYIOT PE3Y/IbTaThl HCCIEAOBAHHS BIUsSHEA HOHOpopa Ca?* — HoHOMHULMHA [2,
43]. Boino nokasaHo, yro speunkyGauus [IMJI ¢ HOHOMHLMHOM B KOHUEHTPALMH 4 - 10°M
yxe uepe3 1-2 mun yBenuunBaino XJI-0TBeT NeHKOLUMTOB Ha NMOCIENYOLIYIO CTHMYJISLHIO B
2-3 pasa [21, 43]. T1o mueHunro ®unkens u jp. [43], yBenuueHHe COREepKaHus IUHTO30IBHOIO
KaJnbUUs MOXET 3amyCKaThb [ABEe CHCTEMbI NPOMEXYTOYHBIX MECCEHXKEPOB: HHO3HUTOJ
tpudochaT u gHanmIraHnepuH. C Ipyroi CTOpOHbI, yBenTMyeHHe KoHUeHTpauun Ca?* B
KIIETKE MOXET OKa3blBaTh CYLIECTBEHHOE BIMSHME M HAa aKTHBHOCTb cucTeMbl Calt-
3aBUCHMbIX MPOTEa3, B YACTHOCTH KanbnamHa-1 [46], OCyMIeCTBISIONMX YaCTH4HbIH MIPO-
Teonus psaga 6eaKoB. MOXHO AyMaTh, YTO AMEHHO aKTHBaLHUs (PEPMEHTOB YACTHYHOTO
IPOTEONIN3a OTBETCTBEHHA 3a OBICTPYIO 3KCNPECCHIO NMOBEPXHOCTHBIX PelenTOpOB,
OTMEYAEMYIO B IIPOLIECCE KPATKOBPEMEHHOI'O ipaiMuHra Herrpodmios [41].

Ins suisBienus peictsus npogyktos [TOJI MeMGpaH THIOCOM Ha 3KcHpeccHio Fc-pe-
genropoB IIMIJI onpepensnu xapaktep cBa3biBaHusi OUTLI-MedeRbIX HMMYHHBIX KOMII-
nekcoB (PUTII-VIK), nonyueHHbIX IPpH HEHTPH(YTHPOBAHUN OKUCIEHHBIX Y P-001y4eHneEM
aunocoM. Bbuto oGHapyxeHo (TaGinuua), uro 20-muH uukyGaius ITMJT ¢ npoaykramu I1OJ],
HOITYYEHHbIMH OpH Y $-06yYeHHH CYCIIEH3HH JIAMOCOM C KOHUeHTpauuei MJIA, paBHO#I
1,5 - 1073 M, conmpoBoxjpiaetTcs ysenuuennem yucia Mect cassbiBanng GPUTH-HK npu-
MepHO B 2,3 pa3a [0 CpaBHEHHIO ¢ KOHTPOJIEM (MHKYOauus KIETOK B CylepHaTaHTe, oy-
YEHHOM IIOCTe HEHTPE(YTHPOBaHUSA HCXOAHBIX THIIOCOM).

CyMMHpYys aHHble, IPeJCTaBIeHHbIC Ha puC. 4 (KpuBas 3) u B TabnHIE, MOXHO 3aKIIO-
4nTh, 4T0 npoaykTel ITOJI, NpeRnoYTHTENBHO THAPONEPEKHCH, CMOCOOHDI BbI3BIBATH
npaimusr [TMJI, KoTopbId NPOABIAETCH, BO-IepBbIX, B yBenuueHun XJI-oTsera neiiko-
LUTOB Ha MOCHERYIOUIYIO CTUMYISLHIO H, BO-BTOPbIX, B 3KCNPECCHH NMMOBEPXHOCTHBIX pe-
gentopoB. MHaekc mpaiiMHHra, Halifle HHbIA KakK 10 H3MepeHnIo BeauyuHbl XJI-0TBeTa, Tak
H no KonuyecTBy MecT cBa3biBanus PUTLI-MK, nexur B mpepenax 2, T.e. o ITHM
npHu3Hakam aericteue npofayktos. I1OJI BonHe MOXHO OTHECTH K MEPBOMY THIY KPaTKO-
BpEMEHHOro npafiMunra aromuros [37-45].

281



[image: image10.png]Jlunonporena

e O‘Whv

v

EDRF -5 BajoAmAATaRAR

= T ‘.

/ NO ONOO™ 3, Ba30XOHCTpRKIAN
\ .
CO,
A l mno AnTnGaxreprarsunii
HOOH — (10" —» P
appext

Puc. 5. Cxema runotess! cBOGOIHOPAHKAILHOTO MEXaHH3MA AEACTBHA 1a3epHOTO O6yYeHus Ha (DYHKLMOHANLHYIO
aKTHBHOCTB JIEHKOLMTOB M KIHHH4YeCKHE 3 dekThl nazeporepannu. ®C — sHROreHHble GOTOCCHCUONUNHIATOPSI,
npeAnoYTHTEILHO NOpdupHHLI. CTHMYN — (aKTOPh!, 3aMyCKAIOLIHE PELeNTOP3aBHCHMbIE IPOLIECCh] “"pecnupa-
TOPHOTO B3pbIBa" (harouUTOB, MPHBOMSALINE K YBEJIHUESHHIO NPORYKIHH Pa3IHYHBIX MPOOKCHAAHTOB. OcTalbHble
OO'BACHEHUS B TEKCTE

B npepbiayinux 3KCepuMeHTax HaMd Obuto moxazaHo [14, 15), yto masep-HHAyLH-
POBaHHbIN MPAaMUHT JTEHKOUUTOB MOXeT ObITh HHIYLMPOBAH KaK JI0, TaK ¥ MOCJ€E BBEIEHAA
B CYCIIEH3HIO KJIE€TOK JieiikoMacchl ¢pranonnanuna. Hamuuwe skzorennoro ®C B K1€TOYHOR
CYCTIEH3HUH TIPOSBIANOCH B cABHTE MakcuMyMa XJI-oTBeTa B CTOPOHY MeHblnX 103 JIO u B
BapHalusaX BeamduHbi XJI-oTBeTa: a) ecan JIO HCXOAHBIX JEHKOUMTOB MPHUBOAMUIO K
6onbiomy XJI-oTBeTy Ha mocienyroyo ctuMmynasumio O3, BBeeHHEe K 3THM KJIETKaM
ak3oreHHoro ®C — dramonuannHa B KOHUEHTpauun 8,64 - 10° M npuBoguIO K HHrHOH-
poBanuto npaiiMuira IIMIT; 6) ecnu ucxogusiit XJI-otset IIMII Ha JIO 6bin HEGONBIIEM
(8 mpeaenax 20%), To B npucyrcrsun 3k3orenHoro PC on Bospacran go 70%; B) B ToM
clyyae, KOTHa KIETKH JeHKoMacchl ObLIM HeUyBCTBUTENbHBI K J1a3€PHOMY BO3AEHCTBHIO,
OHH, NO-BUIMMOMY, He cofiepxainn sxgoreHHoro ®C, BoccTaHOBIEHUE NpadMHAHTa B 3TOM
cllyyae IPOUCXOHUIIO TOMBKO NOCIE BBEJEHUS 9K30reHHOTr0 Xpomodopa [14].

Takum o6pazom, JIO MOXeT BLICTYNATh, B 3aBHCHMOCTH OT COiep>KaHHus (POTOCECHCHOH-
au3aTopa(oB), B pONHA TPHAITEpa (PYyHKUMOHANBHOTO ROTEHIHANA arolyTOB.

B panHo#t paGore Mbl HCTIONBL30BaNny He 3k3oreHHbld PC, foGaBNEHHBIN K KIETOYHOR
CYCNIEH3MH, a IJIa3My, COIEPXKALLYIO ONpefie]eHHOe KOMHYECTBO IHAOTEHHOTO NNOPhUPKHHA
A PTanolHaHIHA, MPEABAPUTEILHO BBEICHHOTO B IMPKYISIMIO KpOoBU. Y1 B 3TOM ciyyae
JIO neiikouuros popmuposano npaiimunr ITMIL T1pr aTom Hago uMeTH B BAAY, YTO &C,
BBOJIAMbIE B KJIETOYHYIO CYCNIEH3HIO, IOKAJIN30BaHb! B JAHHOM clydac MPEANOYTHTEIHHO B
JUMONPOTEHaxX MIa3Mbl KpoBH [27]. CneoBaTennHO, NEpBHYHbIE (POTOXHMHYECKHE Peak-
LMH, OTBETCTBEHHBIE 32 MPAa#MHUHT JIEHKOUMTOB, MOTYT ObITh BbI3BaHbl TEMH JHMIONPOTER-
mamu, cogepxkaiuMu OC, KOTOpbie HEMOCPEACTBEHHO KORTaKTHPYIOT ¢ MeMOpaHamu ITMII,
1n60 C THNONPOTEHAAMH, HAXOAAILAMHECS JOBONLHO OJIM3KO K MOBEPXHOCTH KiaeToK. Ecin
CYMTATh, YTO BpeMs XH3HH 'O, OMHOTO U3 OCHOBHBIX PaHKANIOB, KOTOPbIE OGPa3yOTCs HpH
ocsewiehnn PC [20], cocraBasier 1 MKC, TO 32 3TO BpeMs OH YCHEET NMOKPBITH B BOJIE
paccTosinge okoino 50 A [52]. Ho MPHHUUNNATLHO MOXET CyUleCTBOBAaTh H €llie OfHA
BO3MOXHOCTb, @ AMEHHO: (HOTOCEHCHOMIN3NPOBaHHAS NEPEKACHAsE MORH(PHKALUS JTHITHIHOH
¢a3bl IHNONPOTEHJOB, CONPSXKEHHAS C HAKOIIIEHHEM ruiponepexucei [53], koropseie n
MOTYT BbI3biBaTh CaZ*-HHyLMpOBaHHbIHA TpaliMAHT NeikowaTos [21]. .

BosneuenHocTs nop¢upHHa n1a3Mbl KPOBH B Jla3ep-HHAYIMPOBAHHYIO NPEICTHMYIIs-
o [TMIT pacuimpsieT BO3MOXHOCTH (POTOCEHCHONTH3UPOBAHHOTO H3AMEHEHHS aKTHBHOCTH
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1. TlopdupuKbl, cofep>XaHie KOTOPBIX MOXET YBETHYHBATLCSA MPH PA3THYHBIX MATO-
norusix [18] u npu fedcTBUM MHJYKTOpa CHHTe3a MOPGUPUHOB — S-aMHHONEBYJIEHOBOM
KHCIOTBI [19], He TONBLKO B KIETOYHBIX MeMOpaHax, HO W B IJa3Me KPOBH, IOTrIOLIAs
cBeTOBY1O 9Hepruwo JIW, HHAyUMPYIOT CBOGOJHOpafUKANbHbIE PEaKiUd, MPHBOJSILHAE K
YBEIMYEHHIO HOHHON MPOHMIIAEMOCTH H B TOM yucie HOHOB Ca?*t uepe3s MeMOpaHbl eiKo-
uwHuToB [53, 54].

2. YBennueHue cofiepxanusi uoHos Ca?t p uMTO301€e JEHKOLATOB 3anyckaet Ca2+-3a-
BHCHMbIE NMPOLECCHI, NPUBOJsIIINE K TPAaHMHUHTY KiIeTOK. OHAM M3 TaKHX SIBIICHHN MOXET
ObiTh akTHBaLus MHAYLHGenbHOU NO-cuHTeTasnl nefikounTos [55]. Ha TEpBOI CTaguu
npaiiMHHEra, KOrfla aKTHBHOCTb HHIyuuGenbHoi NO-CHHTETa3b1, 0COOEHHO B Makpocarax,
elie MaJia, KOMAYECTBO MPONYIUPYEMOTO OKCH/A a30Ta MEHbIlE, YeM YPOBEHb MPONYKIUA

nefikomuramu O,, NOITOMY NPEANOYTHTENbHA peaKius B3auMogeiicteus NO' ¢ O; ¢ o6pa-

30BaHHEM nepokcuHUTpHTa, ONOO™, BI3BIBAIOWIETO Ba30KOHCTPHKIHMIO COCYAOB, arpe-
TalHio H AJIre3HI0 JIEHKOUUTOB, YTO B HTOTE YXYAIUAET YCIOBHS MEKPOLMPKYJISALMH [55].

3. Nanbueitman akruBauus NO-cHHTETa3bl B IPOLECCE NPAMHANTa NPHBOJHET K YBEJIH-
yeHuio nporykugd NO' — npenmecrsennuka EDRF [26], uTo, Bbi3bIBasi Ba30gANATALHIO
MHKPOCOCYROB, YMEHBILICHHE a/[TC3NH U arperali JIeHKOLHTOB, CHOCOGCTBYET YCKOPEHHIO
crajui penepdysun, SBISIOEECS OCHOBOMI s GOMBIUIMHCTBA G1arOTBOPHBIX KIHHAYECKHX
3¢ ¢peKTOB NasepHo Tepamuu [1-5, 12].

* Pa6oTa BbINONHEHa npu (prHaHcoBoOH nogaepxkke Poccuiickoro ¢oHpa ¢pyHIaMeHTaNbHBIX
HCCHEJOBaHAH, TPAaHT Ne 97-04-49410.
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EFFECT OF THE ENDOGENOUS PHOTOSENSITIZERS
ON THE LASER-INDUCED PRIMING OF LEUCOCYTES

Klebanov G.I., Strashkevich LA., Chichuk T.V.*,
Modestova T.M.**, Vladimirov Yu.A.

Russian State Medical University, Moscow;
*State Scientific Centre of Laser Medicine, Moscow;
**¥Centre of Laser Medicine "Alikor", Moscow

We investigated the influence of He-Ne (A = 632,8 nm) laser irradiation (LI) on a functional activity

of blood’s leucocytes. For this, we prepared the probe, which consist of buffer (4 ml), plasma (20 pl) of
patient with broncho-pulmonal or oncology discases, leucocytes (100 000) and measured luminol-
dependent chemiluminescence with zymozan-stimulation of the phagocytes. It was found out that LI
raise the functional activitzy of the leucocytes in presence of plasma with phthalocyanine. When the
LI-dose lead to 0.6 Dj/sm? the chemiluminescence (CL) response of leucocytes gets 50% above the
control (cells without I). Further increase of the LI dose lead to decrease CL-response of leucocytes. LI
of leucocytes without plasma haven’t influence on CL-response of the blood’s cells. Moreover, we
discovered that increase the concentration of phthalocyanine in plasma, which are added to cells lead to
change their functional activity (increase at first and then decrease). In case of the endogenic porphyrins
in plasma were received the analogous results. Our results allow to consider the influence of LI on the
leucocytes’s functional activity as a priming. Results of this work allow to formulate basic thesis of free
radical mechanisms laser:therapy.
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