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YO «I'POOHEHCKMM T'OCYIAPCTBEHHEM MEIVIIVHCKM YHVBEPCUTED»
Y03 «I'pomHEHCKas OOrlaCTHaA KIVMHMYECKAd OOJIbHMLIA»

H3yuen yposenv npo- u npomueo8oCnaiumenbHblx YUMoKUHO8 y 57 nayuenma ¢ Cencucom paziuyHot dmuonocuu u
misioicecmoio cocmosnusi no APACHE 11 22,3+4,8 6annos, Komopbim 6 KOMNIEKC UHMEHCUBHOU Mepanuu 8KIAOYUTU MepPOon-
Ppusmus SIKCMpaKopnopaibHO20 OYULeHust Kpogu (cemocopbyus wepesz «Osocopby, cemoxapbonepghysus yepes « Cumn-
aexc-Dy, niazmaghepes unu high-flux ouanus). B pezyismame ycmanogneno, umo memoovbldKEmMpaKopnopaibHO20 oyuye-
HUsL KpOBU CHOCOOHBL P PeKmusHo CHUICAmb U30bIMoK NPOBOCNANUMENbHBIX YUIMOKUKOS, He YMeHbULAs! KOHYEHMPAYUIO
NPOMUBOBOCHATUMNENLHBIX.

Knrwouessle cnosa: cencuc, s3kcmpaxkopnopaibhoe ouuujeue Kpogu, 2emocopoyust, niamagepes, high-flux ouanus.

The pro- and anti-inflammatory cytokine level in 57 patients with sepsis of varied aetiology and severity (according to
APACHE II 22,3+4.8 points) has been studied. Extracorporeal blood clearance (hemosorption through the “Ovosorb”,
hemocarboperfusion through the “Simplex-F”, plasmapheresis or high-flux dialysis) were performed in the complex of
intensive therapy. The results showed the capacity of extracorporeal blood clearance methods to reduce pro-inflammatory

cytokine excess without reducing anti-inflammatory cytokine excess.
Key words: sepsis, extracorporeal blood clearance, hemosorption, plasmapheresis, high-flux dialysis.

B obmemenumHCKyro ipodiieMy Cercrc mpeBpa-
IAI0T BHICOKHE TIOKA3aTEeNH JICTATBHOCTH AIIHEHTOB.
Ceromns 3To 30-50% Bcex ciydyaeB TuarHOCTUPOBAH-
Horo cencuca [20]. [TonoOHas craTucTUKa Xapakrep-
Ha 175 BCex pa3BUTHIX cTpaH EBpombl . CeBepHOI
AMepHUKH, TJIe TIPH JICICHUH CENTUICCKUX TMAIEeHTOB
B OTJIETICHUSIX MHTEHCUBHOM TEPAITUH IMUPOKO UCIIONb-
3yIOTCSI CaMbleé COBPEMEHHBIE METO/IbI JiedeHus. Ee
6omnee Boicokue (50-90%) umdps! TETanTbHOCTH KOH-
CTaTUPYIOTCS MIPH TKEIOM CENCHCE H CETUIECKOM
mioke [8, 17]. Ha BbIcOK## YPpOBEHB CMEPTHOCTH Y STOM
KaTeropuu OONBHBIX MaJio BIUSIOT JOCTYIKEHUS aH-
THOaKTepUaIbHON W MMMYHO3aMECTUTEIILHOM Tepa-
nuu. V3yueHne cerncuca B SKCIIEPUMEHTE M KIIMHUKE
BBISIBHIIO BBICOKH# BEIOPOC ITUTOKMHOB B KPOBb, TIPH-
YeM KaK BOCHATHMTENBHBIX, TaK U MPOTUBOBOCIIAIIH-
TerabHBIX [5; 14,'19]. OmHako 10 cuUX TIOp HE JTOKa3a-
HO, SIBJISICTCS JIW BBIOPOC IIUTOKUHOB TP CEICHCE pe-
3yJIBTATOM TIOBBIIIEHHON WX MPOMYKIIUU WA CHUXKE-
HUEM MX €CTECTBEHHOW dJIMMUHAIIH.

Hambornee arpeccuBHBIE MEIUATOPBI BOCTIATICHUS,
MTUKOBBIC KOHIICHTPAIIUU KOTOPBIX MOSIBIISIOTCS B KPO-
BH CEIITHYECKUX OOJIbHBIX, SIBJISFOTCS [IUTOKKUHBI [ 18].
[Ipu cucteMHOM BOCHIAJMTEILHOM OTBETE B PE3Yiib-
Tare CTaAMWHON aKTHUBAIlMU KIETOK (HEUTPO(DHUIIOB,
MOHOIIMTOB/MaKpodaros, TMM(OIUTOBR, TPOMOOIUTOB,
SHJIOTENNOLUTOB), TPOAYLUPYIOIINX IIUTOKUHEL, Qop-
MHUPYETCS «LIUTOKUHOBAS CETh» C YTPATOM 3alllUTHOU
(YHKIIUH JIOKaJTbHOTO BOCTIAJIUTENTFHOTO OTBETA U Ha-
pacranueM 3G (EKTOB CHCTeMHOH anpTepanuu [3].
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OmarM 13 Hamboree CHITBHBIX MHIYKTOPOB CHHTE3a
IUTOKHMHOB CITY’KaT KOMIIOHEHTBI KJICTOUHBIX CTEHOK
OaKTepHii: JTUIONOINCaXapUabl, MENTHIOTITHKAHBI,
Mypammaunentuasl [8]. Uepe3d coBceM KOPOTKHI
MPOMEXKYTOK BPEMEHH TIOCIIE aKTUBAIIMH IIUTOKUHBI
MOMAAI0T B IUPKYJISIINIO K UX JACHCTBUE MTPOSIBIISIET-
csl Ha ypoBHE opranusma. [Ipu 3ToM OHH OKa3bIBAIOT
BIIMSIHHE MTPAKTHYECKH HA BCE OPTaHBl U CHUCTEMBI,
YYaCTBYIOIIHME B PEryISIuy romeoctasa [2]. Ux ru-
MEPIPOAYKIUS MOXKET IPUBECTH K PA3BUTHUIO CETITH-
yeckoro moka [1]. [IpaueM oCHOBHBIMH WHIYKTOpa-
MU BBIIICYKAa3aHHBIX MU3MEHEHHH SBIISIFOTCS TIPOBOC-
nanurenbabie TUToKuHEI (TNF, IL-1, IL-6, IL-8, xe-
MOKHHOB U Apyrux) [19]. TNF u untepneiikuHbl BbI-
3BIBAIOT aKTUBAIUIO SHJIOTEINS, IPUBOISIIYIO K yBe-
JUYEHHIO TIPOHUTIAEMOCTH, TIOBBIIIEHUIO YKCIIPECCHH
aJre3MOHHBIX MOJIEKYJ M YCHIJICHHIO TPOKOATyIIHTHOM
akTUBHOCTH [7].

HecocTosTenpHOCTh MEXaHH3MOB €CTECTBEHHOM
JICTOKCUKAIIUU W BBIBEJICHUS] UTOKMHOB B YCIOBHUSX
THIIOKCUU HE MO3BOJISICT HAJCATHCS HA BEPOSTHOCTD
0JIaronpUsATHOTO UCXO/a TOJNBKO 32 CYET BOCCTAHOB-
JICHUs1 KPOBOOOpAIICHHS, BEHTUIISIIIUU, CTUMYIISIIUH
(YHKIMH TIEYEHH U [TOYEK M aHTHOMOTHKOTepanuu. B
9TOM CBSI3H B ITOCIICTHHIE TO/IbI BHOBB TIOSIBIIICS MHTE-
pec K MPUMEHEHHUIO0 METOIOB AKCTPAaKOPIOPAIbHOTO
ountenust KpoBu (DOK) npu nedeHnn TSXKeIoro cerm-
cHca, Tak Kak MPOBOJMMbBIE B MUPE PAHIOMU3UPOBAH-
HBIE MCCJIEJOBaHMS NPENOCTaBUIIN JT0Ka3aTelbCTBA
3 HEeKTUBHOCTH ITUX METOIMK, YTO MPOSBHUIOCH
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YMEHBIIICHUEM JICTATbHOCTH CENTHYECKHX OONBHBIX
B pe3yJbTaTe dNMUMUHAIIMHA BOCHAINTEIbHBIX MeTUa-
TOPOB € MIOMOIII0 pa3uaHbIX MeTonoB DOK [4, 6, 9,
10, 11, 12, 13, 15, 16].

Hamr oneit npumenenust meronoB DK/l HacuuThI-
BaeT okoyio 25 net. [Ipu 3TOM, MBI YOSKICHBI, YTO
HWMEHHO UCTIONIb30BaHUE PA3IMYHBIX METOANK JKCTpa-
KOPIIOpABbHOW JIETOKCHKAIIMK TIO3BOJISIET HAM yIiep-
KHUBATh JICTATBHOCTh OOJNILHBIX C CEIICUCOM B IIpEjie-
nax 20-25% Bce 31u roasl. [loaToMy, yunThIBast onHy
W3 TIIaBEHCTBYIOIINX POJield B MaTOTreHEe3e Cercuca
€ro OCIIOXHEHHWH IUTOKMHOBBIX MEIUaTOPOB, HAM
MPEICTABIIIOCH aKTyalbHBIM U3yYCHUE BO3JCHCTBHS
METOJIOB AKCTPAKOPIIOPATEHOMN JIETOKCHKAIINH, TPUMe-
HSIEMBIX B HaIllel KIIMHHUKE, HA DTUMHHAIIUIO [INTOKH-
HOB TIPH Pa3INYHBIX BHJIAX CETICHCA.

Marepuaibl 1 METOIbI

LuTOKMHOBBIN MPOQUIL UCCIEAOBaH ¥ 57 Hamu
IIPOJICUCHHBIX TAaIUEHTOB C CEIICCOM paSJIH‘IHOﬁ OTHU-
ororuu (32 ManueHToB — ¢ TAaHKPEaTOTCeHHBIM CETICH-
coMm, 13 — ¢ abnoMuHaNIBHBIM, 9 — ¢ ypocercucom, 3 —
¢ ororeHHbIM). CpenHuii Bo3pacT OOJIBHBIX COCTABUI
57,3 ner. CTeneHsb TSHKECTH COCTOSIHUS OONBHEIX 10
APACHE II cocraBuia or 18 mo 25 GamioB (B cpea-
HeM 22,3+4,8). Bece OonbHBIC TONTyYaad TPaInuIlHOH-
HOE JIcueHHe: aHTHONOTHKH, HH(Y3HOHHAS Teparus,
IapEeHTEPAIIbHAS U UMMYHOKOPPUTUPYIOLIAs TepPaIus,
pecnupaTopHas U MHOTPOIHAS MOmiepkka (Ipu He-
obxomumocTH). BeceM naiipeHTam B JIeUeHUE BKITIOUH-
JIY TIPOLIEAYPBI SKCTPAKOPIIOPATHHOIO OUHIIICHHSI KPO-
BH (remMocopOius dyepe3 «OBocopO» remokapoomep-
¢y3us yepes «Cumiuiekc-Dy, mnasmadepes, wiu hight-
flux nquanms).

T'emocopOiuto mpoBoAKIY Yepe3 aHTHIPOTEHHA3-
HbIM Onocnenuduueckuii copoeHt «OBocopoy (bena-
PYCh) U yronbHbIi reMocopOeHT «Cumimitexc-Dy» (Poc-
CHsI) C MMOMOIIBIO POJIMKOBOTO Hacoca BP-742
(«Fresenius», I'epmanus). KpoBs. mpoxoauiia uepe3
KOJIOHKY ¢ COpOEHTOM, IOCJIe Yero BO3Bpallanach B
MpeNBapUTENHHO KaTeTepU3UpOBaHHY0 nieprudepryec-
Kyto BeHy. CkopocTh Mep(dy3uu KpOBH 110 Marucrpa-
au coctanisiia 80-90mn/muH. [Iporenypa npoaomka-
nack 60 MunyT. CpeaHee uucio remorepdys3uii uepes
«OBocopO»'cocTaBuio 7, uepes «Cumiuiekc-Dy» — 4.
[Mnasmadepes mposoaunu Ha annapate «ASTEC»
(Fresenius, L'epmaHusi) mo HeHTPUDYKHOMY THITY.
CpeHee KOMMYeCTBO ceaHCoB iazmadepesa cocra-
B0 3. Cpennuit o0beM MIIa3MOdKCPY3UU 3a ONHY
npornenypy coctapmi 2700 mi (cpenHuii CyMMapHBIi
oobeM — 6200 mi). 3amerienne OLIT Bo BpeMs mpo-
HEeIypsl OCYIISCTBISIIN C MOMOIIBI0 CBEXKE3aMOPO-

JKeHHOM 11a3mel (60%), anpOymuna (20%) U KosIO0-
WHO-KPUCTAJUIONIHBIX KpoBe3amenuteneit (HMonoc-
tepui, Pedopran u npyrue) — 20%. Ceancebl remonu-
anr3a MPOBOIMIINCH Ha ammaparax Fresenius 4008B
(F'epmanust) ¢ MCIIONB30BAHMEM MO CYJIb(HOHOBBIX
Hight-flux mem6pan (Fresenius, ['epmanust). Cocynu-
CTBIM JAOCTYII OCYIIECTBIISUINA YEPE3 BYXXOJOBOM Ka-
tetep. CpenHsisi CKOpOCTh KPOBOTOKa cocTaBmiia 245
MJI/MUH, CPEIHSS IPOJOIKUTENFHOCTD ceanca— 250
MuH. CeaHChl TPOBOIUIN KaXKIBIM JEHh WIIH Uepes3
nenb. CpermHee Yuciio Mpoleayp reMoinair3a cocTa-
BWIO 4.

VYposens rmutokuHoB (TNF-a, IL-2, 1L-4, IL-6,1L-
8, IL-10) uccnenosanu meronom MDA Ha aHamM3aTO-
pe «Dialab ELx 800®» (Austria) peaktuBamu GpupMbl
«DRG®» (USA).

Hccnenyembie mapameTpbl U3ydalid B 5 3TaroB —
1o npoBenenus nporenyp DK, mocne 1 ceanca, moc-
e 2-ro, mocine 3-ro U B KOHIIe jiedenust. KontponsHoi
rpyrmnoi mocaykmi<10 3M10pOBEIX TOHOPOB.

CraTUCTHYECKYI0 00pa0OTKy Pe3yJbTaToB OCYyIIle-
CTBIISUTM METOJJAMU TIapaMETPHUYECKON CTaTHCTUKH C
HCIIONTb30BaHUEM TTaKeTa mporpamm «Statistica 6.0 for
Windows» (Stat Softinc, USA). Xapakrep pacnpene-
JIeHWs1 OI[GHUBAIIH 110 TeCTaM Ha HopMaibHOCTh Ko-
moropoBa-CmupHoBa, [llanupo-Yunka u Jlniasedop-
ca. Pe3yibTaThl CYMTANN JTOCTOBEPHBIMU MO t-KPHUTE-
puto CteionenTa MeHee 5%.

Pe3ynbTarhl M UX 00Cy:KIeHHe

B pesynbrarte uccienoBanus JUHAMUKY TUTOKMHOB
Ha (oHe MpoBeNeHUS MPOIIEAYP IKCTPAKOPIIOPATBHO-
[O OYMILEHHS KPOBH 3aMEUEHbI 3HAYUTEIbHBIE U3Me-
HEHUS KaK B 3ITUMHUHAIIH TIPO-, TaK ¥ POTHBOBOCTIA-
JUTENBHBIX IUTOKUHOB. J[MHAMHUKH U3MEHEHUs Tep-
BBIX IIPEACTaBiicHa B TabuIe 1.

HoctoBepHoe yBennueHne GakTopa HEKpo3a Ommy-
xomu (TNF) Ob110 oTMedeHo y O0IbHBIX B Ha4ale Je-
yeHud. M3BecTHO, YTO IMIaBHBIMH MHIyKTOPaMH CHH-
Te3a 3TOrO IUTOKMHA CUNTAETCS OaKTepHalbHBIN JIN-
MOTIONTUCAXapH]l U JIPyrue KOMITOHEHThI MHKpPOOOB.
TNF BhInONHSET BaxkHEHIIME PYHKIIUU 3aI1yCcKa BOC-
MaJeHMs: aKTHBHPYET SHIOTENNH, CIOCOOCTBYET al-
Te3UH JIEHKOIIUTOB K SHIOTEIHIO 32 CUET MHAYKIIUU
9KCIPECCHH Ha YHAOTENNATIBHBIX KIETKaxX aJre3uoH-
HBIX MOJIEKYJI, aKTUBUPYET JICUKOUUTHI. TEHACHIIUA K
CHIDKEHHIO 3TOTO IIMTOKMHA MMENa MECTO yXKe 1ociie
nepBoro ceanca DOK, u 10CTOBEpHOE CHUKEHHE —
ocCJie TPOBEACHUS 2 MPOoLEayphl. IT0, OS3yCIIOBHO,
YMEHBIIWIO HHAYKIMIO CHHTE3a JPYTHX MTPOBOCIIATIH-
TENBHBIX [TUTOKHMHOB, 00JIaIAI0MINX CHHEPTHIHBIM C
TNF neiictBuem. JloctoBepHoe cHrkenue 1L-6 Tak-

Taﬁﬂuua 1- )II/IHaMHKa HM3MEHEHUH MPOBOCTIIAJIMTEIIbHBIX HUTOKUHOB B KPOBH OOJIBHBIX C CEITCUCOM Ha (1)0He MPOBEACHUS

MPOLEAYP FKCTPAKOPIIOPATBHOrO OUMIIICHUS KPOBU (M+m)

ITokazaTenb JloHOpBI Jlo DOK ITocne 1 50K ITocne 2 30K ITocne 3 D0OK B koHIIe neueHus
(n=10) (n=47) (n=37) (n=27) (n=28) (n=42)
TNF-o, rir/mi 61,2437 375,1£103,9* 269,9+91,6* 181,0+81,1%" 76,0+£29,0" 89,0+32.4"
1L-6, rir/mi 23,142 461,9+147 4* 456,3£117,7* 243,0+48,9%" 160,0+£90,1%" 52,3£12,6%"
1L-8, rir/mn 69,3+£12,7 75,0+37,4 97,6+26,1 60,5+27.3 58,3+24.8 52,2425.1

*-p<0,05 — mOCTOBEPHOCTH M3MEHEHHH B CPaBHEHHUH ¢ JOHOpamy; + - p<0,05 — 10CTOBEpHOCTh N3MEHEHWH B CpaBHEHHH ¢ 3TarioM «Jlo DO0K».
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Taﬁﬂuua 2- )II/IHaMI/IKa M3MEHEHUH MPOTUBOBOCHAIUTEIbHBIX IUTOKUHOB B KPOBU OOJIBHBIX C CEIICUCOM Ha (1)0H6 MPOBCACHUS

MPOLEAYP IKCTPAKOPIIOPATBHOTO OYHUIIICHHS KpOBH(MEm)

ITokazarens JloHOpBI Jlo 0K ITocne 1 30K ITocne 2 30K ITocne 3 0K B koHIIe neueHus
(n=10) (n=53) (n=49) (n=50) (n=32) (n=38)
IL-2, r/mn 0,42+0,14 2,51+0,61* 1,43+0,39%" 3,78+1,21%* 2,60+1,66* 5,074+2,09*
1L-4, ir/mi 4,8+2,7 16,0+7,08* 20,2+11,29* 36,33+21,46* 38,1+17,9* 50,08+22,3%"
1L-10, r/mn 81,3+22,1 16,2+6,8* 32,9+18,9* 34,3+16,2* 37,1£12,4%" 40,5+21,5

*-p<0,05 — HOCTOBEPHOCTH M3MEHEHHH B CPaBHEHHUH ¢ JOHOpamy; + - p<0,05 — 10CTOBEpHOCTh N3MEHEHWH B CpaBHEHHH ¢ 3TarioM «Jlo DO0K».

K€ MMEJI0 MECTO yxke mocie AByX npouenyp 0K u
umeno cxomauyto quHamuky ¢ TNF. IL-6 perymupyer
MMMYHHBII OTBET U I€MOII033, a TAKXKE IIPOLECCHI CO-
3peBaHMs aHTUTENONPOAYIIUPYIOIINX KJIETOK U MpO-
JYKIHIO UIMMYHOTJIOOYTIMHOB. Y YUTHIBAsI €T0 BIHSIHUE
Ha CHHTE3 MHOTHX OCTPO(a30BbIX 0eIKOB ((huOpHHO-
rena, rantonoouna, CPb u npyrux), B pe3ynasrare
3NMMUHALKY U3 KPOBOTOKA M TKAHEW 3TOTO IIUTOKWHA
BIIBO€ MOYKET CHUYKATHCS X YPOBEHb U, COOTBETCTBEH-
HO, TIpoIiecc BocmaieHus B menaoM. [Tosermenus 1L-8
B KPOBU MAIIMEHTOB Ha BCEX dTaNax MCCIeA0BaHUS He
MIPOMCXOANIIO, BOBMOXHO ITOTOMY, YTO €0 OCHOBHBI-
MU TPOAYIEHTAMHU SIBISAIOTCA MOHOIIUTHI, YPOBEHB
KOTOPBIX TIPH CEICHCE 3aMETHO CHUYKEH, a TaKXe Obl-
CTpPOM 3MMMHMHALINK Yepe3 eCTECTBEHHbIE OpTaHbl Je-
TOKCHKaIlU1 Onaromapsi HU3KOH MOJICKYJISIPHOM Macce
(8 x/1a).

JnHamMuka U3MEHEHUN MPOTUBOBOCIAIUTENbHBIX
IIUTOKWHOB M300pakeHa B TabiuIIe 2.

Henocratounas npomykims IL-2 Moxer hopmupo-
BaTh KOMOWHUPOBAHHBINA CTPYKTYPHO-(QYHKIIHOHAITb-
HbIH T-muMboruTapHo-MOHOIUTAPHEIH HMMYHOE(U-
UT. Y 00CIIeNOBaHHBIX HAMU MTAlUEHTOB YPOBEHB TO-
TO IIUTOKWHA ObLT JJOCTOBEPHO BHIIIIE, B CPABHEHHH C
JIOHOpaMH Ha BCEX 3Tallax MCCIeA0BaHus.. ITO MOIJI0
00BbsICHATHCS 1 1L.-2 3aMecTUTEIbHON Tepanuei ¢ Imo-
MOIIlbIO TpenapaTa PoHKONEWKWH, BBOAMMOIO s
UMMYHOKOppeKInu 65% 6onbHbIM. T-XenmepHoli mpo-
OyKLWeH sSBisercs u Apyroi nuTokuH — IL-4, ocHOB-
HOW (pyHKIHEH KOTOPOro SBIASIETCS] KOHTPOJIb MPOITHU-
depanum, nuddepenuuposku B hyHKuit B-mumdo-
LIUTOB, T.C. aHTUTEIbHOrON0TBeTa: 1L-4 Ookupyer u
CIOHTAHHYIO U MHIYHHMPOBAHHYIO MPOAYKIUIO MPO-
BOCHAJIUTENBHBIX HUTOKKMHOB: IL-1, IL-6, IL-8, TNF, a
TaKKe CYNepOKCUAHBIX PaJMKajoB. SBIASICH UCXOA-
HO MOBBIIIEHHBIM B 4 pa3a B CPaBHEHUH C IOHOPAMH,
€ro ypoBeHb B IIporiecce JeueHus ¢ BrmodeHneM JDOK
JTIOCTOBEPHOITOBBIIIACTCS C KaXKABIM 3TAIlOM. YPOBEHB
IL-10 B KpOBHTO JICUCHHS 3HAYUTEIHLHO CHIKEH, U B
HpoLECcce MPOBEACHUS MPOLENYp IKCTPAKOPIOpaIb-
HOW AETOKCHKAIIMN OTMEUAEeTCs TEHISHIINS K €T0 yBe-
nu4aeHuIo (2,3 JTar), a 3aTeM U TO0CTOBEPHOE €ro Io-
BhIeHue (4,5 atam). OnHaKko Aake Ha ITOCTISIHEM ITa-
Te ero KOHIICHTPAIUS B CPABHEHHUH C JIOHOPaMH ObLiia
B 2 pa3a HIXe.

3akJarouenue
MeTozibl SKCTPaKOPIIOPATbHOTO OUHUIIICHUS KPOBH
B KOMILIEKCE MHTCHCUBHOW TEPAITUU CEIChca MO3BO-
JIAKOT SJII/IMI/IHI/IpOBaTB n3 KpOBI/I I/I361)ITOK BOCIIAJIN-
TCJIIBHBIX MeIII/IaTOpOB, BBICOKHC KOHHGHTpaHI/H/I KOTO-
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PBIX IPOTHOCTUYECKH HebmaronpusaTHel. B To ke Bpe-
M CHUKCHUA YPOBHA IMPOTHBOBOCIIAIUTCIBHBIX MC-
JIaTOpOB B KpOBH OONMBHBIX Ha (hoHe mpoBenerust DOK
HE MPOUCXOMNT, a, HAITPOTUB, UMEET MECTO yBeJInYe-
HHE UX KOHLUEHTPALMHU. YCHELHOE JICYEHHE dTOM Ka-
Teropuu OOJBHBIX, OE3yCIOBHO, TPeOyeT MOKMCKA pa-
[MOHAIBHOTO HCIIONB30BaHML KQXKIOIO U3 METOJIOB
OO0K ¢ nenbro 6omnee 3 GheKTMBHON BJITUMUHAIIIN 13-
6BITKa BOCHAIMTEIBbHBIX W PETYIIAINUA TIPOTHBOBOCIIA-
JIUTCIIbHBIX TUTOKUHOB.
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