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BJIUAHUE OIITUMN3SAIININ TEMIIEPATYPHOI'O ®ARTOPA
HA HAYAJIBHYIO ®YHRKINUIO TPAHCIIJIAHTATA IIOYKU

V3 «9-s 20podckas xaunuuecxas 6oavnuuas, 2. Munck!,
THY <HUncmumym menno- u maccooomena um. A. B. Jlukosa> HAH Benapycu?’

Cosokynnocmv haxmopoe eauaiom Ha 603HUKHOBEHUE OMCPOUEHHOU (DYHKUUU MPAHCNIAHMAMA
nouku. Ileavio dannozo ucciedoeanus A6ULOCH OUEHKA BAUAHUL MEMNEPAMYPHOZO pakmopa na Ha-
YANHYI0 PYHKYUIO NOUEUHOZ0 MPAHCNIAHMAMA 0OM 0OHOPA CO CMEPMbI0 M032d. B eviuuciumenvnom
aKkcnepumenme u KAUHUYECKOM UCCIeI08AHUU 8 ZPYNNAX PEUUNUEHINO08, 20e NPUMEHALACH KOMOU-
Hayus Mep no CHUKEHUIO epeMenu nephy3un opzanos ¢ oxaaxdenuem agdgepenmmnou nephysuon-
HOU Mazucmpanu 013 npedomepau,eHus Hazpeeanus KoHcepeupyrowezo pacmeopa <Kycmoouoss,
8bLABNEHO CMAMUCTRUYECKU 3HAUUMOE CHUKEHUE YUCAA OUCHYHKYUL MPAHCNIAHMAMA NOUKU.

Ilenvio dannozo uccaedoeanus A6uUNACHL OUEHKA BJAUAHUIL MEMNEPAMYPHO20 (PaKmopa Ha Ha-
YANLHYI0 PYHKUYUIO NOUEUHOZ0 MPAHCRAAHMAMA OM OOHOPA CO CMEPmMbIo M032d. B sviuuciumenvron
aKcnepumenme U KAUHUYECKOM UCCIe008ANUL 6 ZPYNNAX PEUUNUEeHMO8, 20e NPUMEHSIIACL KOMOU-
HAUus Mep No CHUKEHUIO epeMeHu nephy3ut opzanos ¢ oxiaxdenuem agpgepenmmnou nep@dysuon-
HOU Mazucmpanu 018 npedomepauw,enus Hazpeeanus KoHcepsupyowezo pacmeopa «Kycmooduons,
8bLABIEHO CMAMUCTNIULECKU SHAUUMOE CHUKEHUE YUCIA OUCHYHKUUL MPAHCNAAHMAMA NOUKU.

Kaiouesote criosa: mazucmpaiv 01 nepphysuu, KoHCepsUpyouul pacmeop, Kaniois 01 nep-
Gysuu opzana, mpancnianmayus nNouKu, OUChYHKYyUL Mpancnianmamd.

D. N. Sadovuskiy, O. V. Kalachik, H. V. Zhuk, A. A. Mahanek

INFLUENCE OF TEMPERATURE FACTOR OPTIMIZATION
ON SHORT FOLLOW-UP KIDNEY TRANSPLANT FUNCTION

The aim of investigation is assessment of influence of preserving solution temperature on early
function of kidney graft from cadaveric brain dead donors. In experiment and during the clinical
study in groups of patients there was found a statistically valuable decreasing of kidney transplant
dysfunction in case of applying complex of measures for protection of preservation solution Custodiol

from warming up in the afferent lines combined with decrease of the flushing time.
Key words: organ perfusion set, preservation solution, cannula for organ perfusion, kidney

transplantation, graft dysfunction.

H €CMOTPSA Ha BCe yCnexu TpaHCriaHTauuu NoYKK, Kak
OAHOro0 M3 METOAO0B MOYEe4YHO-3aMEeCTUTEIbHON Tepa-
MUK, KOTOPbIN XapaKTepU3yeTcs Ny4LIMMK pe3ynbTaTamu Mo Bbl-
MBaAEMOCTH, 3aTpaTaM M KayeCTBOM XW3HU B CpaBHEHUU
C NPOrpaMMHbIM remoanann3om [1], KpaTKocpoyHas v AONro-
CpoYHas BbXXMBAEMOCTb TpaHCMaaHTaTa ABASAIOTCA aKTyalb-
HoM npo6nemon [7, 11].

OTcpoyeHHas GyHKUMA TpaHecnaaHTaTa (OPT) n 3ameanex-
Has GyHKLUMSA TpaHcnnaHTaTa (3PT), KoTopble, NO CyTH, ABNKIOT-
CS O4HMM npoLeccom [1], HO ¢ pa3HbIMU NPOABNEHUAMU JUC-
PYHKLMK, ABAFIOTCA BaXHbIMU daKTopaMu, onpenenstowm-
MU KPaTKOCPOYHYIO M AONTOCPOYHYK BbIXKMBAEMOCTb TPaHC-
nnaHrara.

BaKHbIMM GaKTOpaMmn BOSHUKHOBEHWUS AMCPYHKLIMM TPAHC-
nnaHTaTa ABAAIOTCA TemnepaTtypa OXJa)KAEeHUS MapeHXMMbl
noyku [1] n Bpems xonogosow uwemun (BXWM) [8]. Bpems dna-
wuHra (BP) asnsercsa nepsbiM nepuogom BXWU. B ycnoBusix
3KCNNaHTaLMK y JOHOpa CO cMepTbio Mo3ra Bd, Kak eanHuy-
HbIK GaKTop, HE BAMSET Ha YaCcTOTY BO3HUKHOBEHUSA ANCOYHK-
M. Ho 3HauyeHne BP B COBOKYNMHOCTH € APYyrUMM paKTopamu,
Hanpumep, TeMnepaTypHbiM GaKTOpPOM, ABASETCH HEUIYYEH-
HbIM. B Hawmx nccnegoBaHusax [3] BbISBNEHO, YTO MPU MPOXOXK-
OeHWUM KoHcepBupytoLero pacteopa «Kyctoaunosn» (KP) no adde-

PEHTHOM MarucTpanu ans nepdysnn NnponcxoauT ero Harpesa-
HWe, HadvalibHaa TemnepaTypa nepdysupylollero pacrtesopa
KoppenupyeTt ¢ TEMNepaTypon oxNamAeHUs MNOYKKU, a Habo-
flaemoe npeBbllleHne TemnepaTypsbl Boilwe 13,4 °C MoXKeT 6bITb
accouunMpoBaHo ¢ 6051ee BbICOKOW 4acTOTOM BO3HUKHOBEHMUS
OPT n 3PT. MNoaTomy NpeaoTBpaLLEHME HarpeBaHUs pacTBopa
«Kyctognon» n cHuxkeHne BP aBnaeTcs akTyanbHbIM.

Llenbto gaHHOM paboThl ABASETCS OLEHKa BAUSHUSA TeMMe-
paTypHoro dakTopa Ha HavanbHyo GYHKLMIO NOYEYHOro TPpaHC-
nnaHTaTa.

MaTtepuanbl 1 MeTobl

[loHopamu TpaHCMNaHTaToOB MOYKKM 6blIv yMepLIMe nauueH-
Tbl C KOHCTATUPOBaAHHOW CMepTbio MO3ra u 6e3 KpuTepuen
MapruHanbHOCTHU, HAXOAMBLIMECH B OTAENEHUSAX peaHumaLuum
W MHTEHCUBHOW Tepanuu rocyaapCTBEHHbIX YYPEXKAEHUIN 3pa-
BOOXpaHeHus Pecny6nnkn benapycsb.

B nccnepoBaHme BKAOYEHO 65 IOHOPOB CO CMEPTbLIO MO3-
ra. Ix cpeagHun Bospact coctaBma 43,2 (10,0) roaa. MNpuynHon
CMepTH Mo3ra AOHOPOB 6biin: B 33/65 (50,8%) cnydasx — Taxe-
nas 4yepenHo-mo3arosas TpaBma (UMT), B 32/65 (49,2%) cny-
Yasx — OCTpOe HapylLueHne Mo3roBoro KposoobpatlieHus (OHMK).
M3bsiTME Noyek npoBoannock B 49/65 (75,4%) anu3onax B xoae
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n3onnpoBaHHoro 3abopa (M3) n B 16/65 (24,6%) anusonax —
B XO4€ MynbTMOpPraHHoro 3abopa (nevyeHb M MNo4vku) (M3).
48/65 (73,8%) OOHOPOB MMENN HECTabubHYIO reMOAMHaMMU-
Ky Ha MOMEHT 3KCMNaHTaLUUn U HYXKAanucb B UHOTPOMHOM MoA-
LlepPXKe KapAMOTOHMYECKUMU CPEACTBAMMU.

JKcnnaHTauus opraHoB NPOU3BOAMIOCH MO CTaHAAPTHOM
METOAMKE, ONUCaHHON B «KTMHUYECKOM NPOTOKOJIEe TpaHCnIaH-
TaLuu MOYKW», yTBEPKAEHHOM NpuKa3oM MuHucTepcTBa 3apa-
BOOXpaHeHus Pecnybnunkn benapycb ot 05.01.2010 r. N2 6.
B kayecTBe KoHcepBupytowero pactsopa (KP) ans xonogoson
nepdysunn U KoHcepBaLuKM NoYeK GbiT UCMONb30BaH PacTBOpP
«Kyctogunon», npomssoacTBa Komnanuu Dr. F. Kéhler Chemie
(fepmanus). O6bem KP ana xonogosown nepdysun (bnawuHra)
onpeaensancd B 3aBUCUMOCTHU OT 06bema 3KCMnaHTaLumn u co-
ctaBnsan ot 5 go 10 nutpos.

M3mepenune Temnepatypsl (°C) KP 0o akcnnaHTaumnm npouns-
BOAMSIACb NyTEM BBeAEHUS Yepeld MeMbpaHy 4ONOMHUTENTbHO-
ro KaHana ynakoBOYHOW €MKOCTM CTEPWIbHOIO MronbyaTtoro
[AMCTaHLMOHHOIO TepMoaaTynKa TepMmoMeTpa, NPon3BOACTBA
HANNA Instruments (CLLIA), a TakXe B NnpuBoAsLLEN (apTepualb-
HOM nnn adbdepeHTHON) MarucTpanm — BBeAeHMEM TepmoaaT-
YMKa B MPOCBET 3TOM MarucTpau.

M3mepeHne TeMnepaTtypbl TpaHcnaaHTata NoYku B xoae
onepawuv No 3KCNaaHTaL M1 opraHa NnpoBOAMIOCH No pa3pabdo-
TaHHOM MeToaMKe (3asiBKa Ha n3obpeTteHne N2 201400511/26):
BBe/[EHMe JaTynKa TeMnepaTypbl Ha BCIO ASIMHY MOYEYHON BEHbI
Bry6b NMOYKU, HE NOBPEXKAASA €€ USHYTPU.

Onepauusa annoTpaHcnnaHTaLnm NoYKkKn BbINOAHANACH MO
CTaHAapTHOM METOAMKE B reTepoTOoNnMYeCcKyo nosuumio. mmy-
HOCynpeccuBHas Tepanusa NpoBoAuaach Mo TPEXKOMMOHEHT-
HOM cxeMme.

OuncdyHKUMA TpaHcnaaHTaTa NOYKM AMarHocTMpoBanachb
npu HaaM4yMM B NOCneonepaLnoHHOM Nepruoae 3ameaneHHom
(ypoBeHb KpeaTWHWHa KpoBu 6onee 300 MKMOnb/n 4yepes
7 [HeW nocne onepaunn) U/mnm oTCpoHeHHOM GYHKLMK TpaHC-
nnaHtaTa (noTpebHocTb B 1-M u 6osiee ceaHcax reMojuanu-
3a (TM/) unun neputoHeanbHoro agvanuaa (M4) B nocneonepa-
LIMOHHOM Nepwuoae TpaHcnnaHTauun). HemeaneHHas HadanbHas
dYHKLMA TpaHCnaHTaTa NoYKM xapaKkTepu3oBanach Bblaene-
HMEM MOYM C MePBOro AHA NOC/e onepaunv B KoAn4ecTse, A0-
CTaTOYHOM AN NOAAEPKaHUs yaOBIETBOPUTENIbHOIO FOMEOo-
cTasa nauueHToB.

CTaTUCTMYECKMUI aHann3 NPOBOAMACS C UCMONb30BaHNEM
HenapameTpuyecknx metofos. CpeflHWe BENUYMHbI MOKa3a-
Hbl KaKk MegnaHa ¢ 25% 1 75% KBapTUbHbIM UHTEPBANOM —
Me (25;75), cpeaHee apndmMeTU4eCcKoe Co cpeaHnM KBagpa-
TUYHbIM OTKJIOHEHHEM — M(SD). CpaBHEHWE KOMMYECTBEHHbIX
BE/IMYMH BbINOJIHANOCH C McNoAb3oBaHveM Mann-Whitney
n Fisher-tectoB. Mpu 3HavyeHuax p < 0,05 pesynbraThl cymTa-
JINCb CTaTUCTUYECKMMU 3HAYUMbIMU.

locTaHOBKa TenioBoH 3ajaqyn. APGeKTUBHOCTb X01040-
BOW 3allUWTbl B NpoLecce KoHcepBaLuMK NOYKK onpeaensercs
rNy6UHOM M CKOPOCTBIO OXJTaXKAEHUSA OpraHa, Tak Kak NoBpex-
fatollee AenCcTBUe Tenna B YCII0BUSAX ULEMUKN 3aBUCHUT OT YPOBHS
TemnepaTtypbl U NPOAOIKUTENBHOCTM Mwemun. Bo Bpems dna-
WMHra M3-3a NoABOAA Temnaa OT OKPYKaloLen cpefbl Oxnax-
LeHHbI KP HarpeBaeTcs B Maructpanu, No KOTOpoW OH noa-
BOAMTCS K Moyke. B cnyyae, Korga oHa 6bina npeaBapuTenbHO
oxnayjeHa, 4acTb NOABOAMMOro U3BHe Tenna yxoAuT Ha ee
Harpes, a TemnepaTtypa KP Ha Bbixoge U3 Mmaructpasnu oKasbl-
BaETCH HUXKE, YeM B CllyYae HeOXNaxAeHHOW MarnucTpanu ¢ Ha-
YasbHoW TemnepaTtypoi cteHku T, paBHOW KOMHATHOW Temne-
patype T, . [py MpOYMX paBHbIX YCIIOBUAX MOXHO OXWAATb,
4TO 3a CYeT NpeABapUTENIbHOrO OXJTaXKAEHUS MarucTpanu 6yaet
obecneynBaThbCs flydllas X0n0A40Bas 3aliuta opraHa C MeHb-
UMM YUCIIOM OCNOXKHEHWI MOcNe ero TpaHcniaHtauumu. Cyue-

CTBYIOT U Apyrue dakTopbl, CNOCOGHbIE NOBMMATL Ha CTEMNEHb
OXNaXKAeHUs MOYKM BO BPEMS €e KOHcepBaLWW. TaKOBbIMM
ABNAOTCA MPOAOSIKUTENBHOCTb NPEABAPUTENBHOIO OXNaxae-
HWS MOYKM NIEASIHON WYrov A0 GialmHra t,, NPOAOIKUTENIbHOCTL
¢dnawuHra t, Ha4yanbHas Temnepatypa oxnaxaeHHoro KP T,
[ns OLleHKM TENIOBOrO COCTOSIHUS MOYKMU BO BPEMS €€ KOH-
cepBaLMK, a TaKKe B/IMSHWUSA Ha CpefHIo TeMnepaTypy NOYKu
NepeyvncneHHblx Bbllle ¢GaKTOpPOB GblI0 BbIMOAHEHO YMCIEH-
HOe MoJenMpoBaHWe NepeHoca Tenia B MarucTpasam 1 noyke.
TennoBoi pacyeT oxBaTbiBan [Ba 3Tana: NoAroTOBUTENbHbIN,
Korga noyka eule nepdysmpoBanacb KpOBbIO AOHOPA, HO yXKe
oxnaxkganacb CHapyXu NeasHOM LWYron, U atamn Co6CTBEHHO
dnawwuHra. PaccmaTpmMBanmcb pasfiMiHble COYETAHUS Nepeync-
JIEHHbIX BbILIE YCOBUI OXN1aXAEHUS, @ TaKKe pa3Hble YPOBHU
TemnepaTyp Kposu (36 n 37 °C) u negaHon wyru (0, L n 2 °C).
YpaBHeHue 3Heprun ana noasoaswen KP maructpanu

nMeet Bua:
pc _614.“9[ :12 )\_rg . (1)
ot 0z ror or

TennonepeHOC B NOYKE OMUCLIBAEM C Y4ETOM HE TOJIbKO
KOHAYKTUBHOIO, HO BHYTPUTKaHeEBOIro KOHBEKTUBHOIO Tenio-

o6meHa 1 Tenna meta6onuama Q. [10]:
oT
pCE:XKAT—(pC)fW(T—Tm)+Qmet. (2)

3pecb p, C M A — NAOTHOCTb, TEMJOEMKOCTb U TEMNNONPOBO-
[HOCTb BelecTBa, U — Nnpodunb ckopocTn KP (B cTeHKe maru-
ctpanu u = 0). MNapametp W — nepdysus KpoBM, a BO Bpems
KOHcepBauun noykn — nepodysuns KP. YaenbHas cKopocTb
OCHOBHOro o6meHa Q,,., YMEHbLUAETCH C NMOHMKEHNEM TeMre-
paTypbl GBUOTKAHKU COrnacHo Moaenu [6]

Qmet = Qbas . 1,07(T*Tbas)/0,5. .

[MocKonbKy meTabonnyeckne NoTpebHOCTU 6UOTKaHU obec-
ne4vynMBaloTCHd KPOBOTOKOM, TO B MEPBOM NMPUBIUKEHUN MOXKHO
npeanonaraTb, YTO U BenU4MHa nepdysnn kposu W byaert 3a-
BMCETb OT TEMNEPATYPbl, NPUMEPHO, Kak 1 Q .. Takoe fonyuie-
HWe He NPOTUBOPEYUT M3BECTHbIM JaHHbiM. CornacHo nuTtepa-
TYPHbIM [@HHbIM [9], MHTEHCMBHOCTb MOYEYHOrO KPOBOTOKA
CHWXXaeTcs Ha NOJSIOBUHY MPU NMOHUKEHMM TeMMepaTypbl MOYKK
0o 27-30 °C. B xoge ¢onalwmnHra nofnaraem BennmynHy nepdysunm
KP HensmeHHOMN.

Ha Bxoge B MarucTpanb temnepatypa KP paBHa Tc. Ten-
NI00GMEH MarucTpasnu ¢ OKpy}KatLlum ee BO3ayXOM OMNUCbIBa-
eTcsl ypaBHeHneM HbloToHa-PruxmaHa

2 =o(T|
or r=Rmet
cogepxallemMm KoadPpUUMEHT TennoobMeHa o, BblHMCASEMbIN
N9 YCNOBUM €CTeCTBEHHON KOHBEKLIMM MO U3BECTHLIM 3MMU-
pudeckum dopmynam [4]. MNpu umuTaumu naeanbHOn TenIon3o-
UMK nonaranu TENJIOBOW MOTOK Yepeld CTEeHKy TPyOoKW paBs-
HbIM HYJIIO.

[o Havyana BHELWHero oxa)KAeHUs No4Kku TemnepaTypa
B HeW B6blna 0JHOPOJHA U paBHa TemnepaType KPOBU TPYMHOTo
AoHopa T,. Bo BpemMs oxnaxaeHus nesHou Wyroi Temnepary-
pa MOYKM Ha ee rpaHuLEe paBHa CpeaHeN TemnepaType 3ToM
wyrn T.

[o dnaiuHra, T. €. BO BpeMs OxaxaeHu1s Nulllb NOBEPX-
HOCTM MOYKM NeAsiHOM wyron napameTp T, = T, - Temnepa-
Typa nepdysunpyioLlen NoyKy KpoBu goHopa. Bo Bpems dna-
lWKHra — 3to TemnepaTtypa KP Ha Bbixoge M3 marucrpanu
(Bxo4e B MOYKy). AHanoru4yHo, go dnawuHra napamerp W —
nepdysns KPOBM, a BO BPEMS KOHCEPBaLMK NMOYKN — nepdy-
3ua KP. HayanbHyto nepdy3unio KpoBKM nonarany paBHon [5]
W,,s = 416 mn kpoBK/(100 r noyku*muH), 1. e. 0,0728 c2. Mep-

r=Rmet B Tenv ) “)
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dy3uio PK paccuunTbiBanu, ucxoas 3 Toro, HTo o6beM pacTBo-
pa «Kyctoanon» V, = 2,5 n npoKaymBancs 4epes noyky 3a Bpe-
MA dnalmnHra t:

_ Vepe

“tem,’ ©)

c
rae p, — NNoTHocTb KP, m, — macca noyku.
Pe3ynbTatbl U 06CyXaeHue. HectaumoHapHasa Tenno-
Bas 3ajava (1)—(5) pewanacb METOAOM KOHEYHbIX pa3HOCTEN
C pacuiennieHmem no npocTpaHCTBEHHbIM KoopAuHaTam. [lo-
cnefoBaTeNlbHOCTb pelleHu 6blia cneayouwen. BHavyane ang
npoMexyTKa Bpemenu oT O Ao t, pewanock ypaBHeHWe 3Hep-
rmn (2) ons NoYKM Ha atane ee nepdy3nn KPOBbIO U NOBEPX-
HOCTHOIO OXJla)KAEeHUs NefsHon Wwyrow. 3atem UMUTUPOBa-
nocb oxnaxkaeHue KP 1 coBMecTHO paccmaTpuBanvch ABe 3a-
[ayn: AByXMepHas ocecMMMETpUYHasa TenjoBas 3afjavya Ans
MarucTpanu u TpexmepHasa Ans noyYku npu ee nepdysmm KP.
CpenHasa Temnepatypa KP Ha BXxofe B NMOYKy onpegensnach
KaK cpeaHsaa TemnepaTypa Ha Bbixofe U3 mMaructpanu. B pe-
3ynbTate peleHns 3TUX 3agay Haxoaunachb CpefHas Temnepa-
Typa KP Ha BbIxoge M3 MOYKW, paBHas cpeaHen Temnepary-
pe noyKku. Micnonb3oBancs ToT GaKT, 4To B Kanuanspax umeet
MECTO TeNJI0BOE paBHOBECUE MEXAY Temnepatypon nepdysu-
PYIOLLEN XUOKOCTU U TeMnepaTypon BGUOTKaHU, OKpYKaloLlen
MUKpococyabl [2]. KonnyecTBeHHas CBA3b MEXAY NoBpexja-
oMM AENCTBUEM ULLIEMUU U YPOBHEM TEMMNEpPATYpPbl, @ TaKKe
NPOAOIKUTENBHOCTbLIO ULLEMUK /15 MOYKU HE U3BECTHA. B aaH-
HOM paboTe HeGNaronpuUaTHbIN 3PdEKT OT TENNOBOro BO3AEN-
CTBMS Ha MOYKY No BpeMms dnallmMHra xapaktepmusoBascs UHTe-
rpanbHOM BENMYNHON

HD=[2T

t out

(t)dt, ©)

YyYMTbIBaAlOLLEN KaK TeMMepaTypHbIK, Tak U BPEMEHHOM daKTo-
pbl ¥ YCIOBHO Ha3BaHHOM TEMJIOBON JO30M (C pa3MEPHOCTbIO
rpaa. C*muH). NMoCKONbKY peyb Be3ae MAeT 0 CpaBHEHUU I dEK-
TOB OT UBMEHEHMUS HEKOTOPbIX YC10BUI dnalunHra, To Mbl orpa-
HUYMBaEMCS NWLb Mana3oHOM BpeMeH OT Havyana dnalunHra
t, = t, A0 HEKOTOPOro MOMEHTa BpEMEHHU t,, K KOTOPOMY ycTa-
HOBMTCS CTaLMOHapHOE pacnpejeneHve TemMnepartyp B MoyKe
(Temnepatypa KP Ha BbIxOAe M3 MOYKM NepecTaHeT UBMEHATb-
cq). Halwu yncneHHble oLEeHKW NnoKasanu, YTo AN XapaKkrep-
HbIX YCNOBUIW MPOBEAEHUS KOHCEPBALMK MOYKU NMPOMEKYTOK
BpemeHu t, — t, cocTaBnseT oT 2 A0 4 MUHYT (Npu OObI4HON
He TennomM30aMpoBaHHOM MarucTpanu ua MBX aavHon 3,5 M,
TONWMNHOM CTEHKM 1 MM W BHELWHWM PaguMycoM CTEHKU 5 MM).
[oaTOMy OLIEHKM BENMYUHbI TEMIOBOW [03bl MPOU3BOAUNIUCH
ON9 uHTepBana BpemMeHu 3 MuHyTbl. OTMETUM, 4TO BO BCEX
clyyasx, Korga Habnojanocb ysenuvyeHve napametpa HD,
BO3pacTana 1 cpefiHasg TemnepaTypa no4yku Ha BCEM NPoTaKe-
HUK dnalmHra.

Mpv MogennpoBaHWK NoOYKa NpeacTaBasnach B BUAE 31aumn-
couaa ¢ pasmepamu 11.2 cm, 5.7 cm 1 4.1 cm. O6bEM NOYKHK
136 cm3, nnowanb nosepxHoctv 145 cm?. Tennoduanyeckue
CBOWMCTBa MoKasaHbl B Tabnuue 1. PaccMoTpeHbl cneayoume
BapuaHTbl: 1) t, =8 MuH, t =3 MuH, T =2°C, T =4°C, T, =0°C,
T, = 37 °C (6a30BbIil BApMaHT, OTHOCMTENILHO KOTOPOTO Nooye-

Ta6bnuya 1. MapameTpbl TEN/IOBOW 3aja4uum

TpaHcnnaHTtaT | Maructpanb
MapameTtp KpoBb KP HOYKM (MBX)
MnotHocTb, Kr/m3 1050 | 1000 1036 1390
TennoemKocty, 3617 | 4200| 3673 1300
Oxx/(Kr-rpag)
TennonpoBOAHOCTb, 052 | 0.56 0,53 018
Bt/(M-rpag))
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Puc. 1. TennoBasi 4o3a 3a nepsBble TPU MUHYTbI GrawmnHra npm pas-
HbIX YCOBUAX: TW — Ha4allbHada TemMnepaTtypa CTEHKU MarncTpasniu,
°C (*- npeanbHas Tennousonsaums); t, — NPoAoMKUTENBHOCTL dnia-
WKHra, MUH; t, — NPOLOMIKNUTENbHOCTD OX/IaXAEHUS MOYKK A0 dna-
WKHra, MuH; T, — Temnepatypa KpoBu, nepdyaupytouien nouxy Ao
¢nawmnra, °C; T, — Temnepatypa Kyctoauona Ha Bxode B Maru-
CTpasib BO Bpems ¢nauwmHra, °C; T, — cpedHsas Temnepatypa jeas-
HOW LYK, OXNaxKaatoLwen NoYKy cHapyxu, °C; Min — MMHUManbHoe
3HaYyeHue TenJIoBon A03bl NPU caMmom 6J'IaI'OI'IDVIHTHOM co4YyeTaHuu
paccMOTPEHHbIX MapamMeTpoB TennoBoW 3ajadyn; Max — MaKcu-
ManbHoe 3Ha4yeHWe TEN0BOKM A03bl MPU CaMOM He6NaronpUaTHOM
COYeTaHWM PaCCMOTPEHHbIX NapaMeTpoB

peaHo BapbupoBanuck napametpbit, t, T, T, T, T,); 2)t =10,
15, 20, 25, 30, 35 muH; 3)t. =4, 6, 8, 10 MuH; 4) T = 3-22 °C;
5)T.=1,2°C;6) T, =36 °C; 7) 6naronpusitHble codeTaHus na-
paMeTpoB CPEAN PacCMOTPEHHbIX — t. = 8 MuH, t = 10 MuH,
T,=2°C, T =4°C, T=0°C,T, =36 °Cnpu koadpduuneHTe Ten-
nootaayn o # O 1 Npu naeanbHOM TEMIONIONALMU MarucTpany,
Korga, TernjoBomn NoToK B (4) paBeH Hyo; 8) caMoe Hebnaro-
npusaTHOE coYeTaHue napameTpoB — t, = 35 MUH, t = 3 MUH,
T,=22°C(a#0), T =10°C, T,=2°C, T, =37 °C.

dddekThl Bapuauui napameTpost, t, T, T, T, T, cpaBHu-
Ba/iMCb Ha NpumMepe Tennosow Ao3bl HD, onpeaensieMomn Bbl-
paxkeHuewm (6). bonbwemy 3HaveHnto HD cooTBeTCTBYET U 60/1b-
Lee TeNNOBOE (B COYETAHUM C ULLEMUEN) MOBPEKAEHUE MOYKHU
Ha cTajguu ee KoHcepBauuu. Puc. 1 nokasbiBaeT BAUSHUE pas-
HbIX YC/IOBUI paccMaTtpuBaeMomn 3aja4u Ha BeSIMYUHY HaKon-
NIEHHON 3a nepBble TPU MWUHYTbI GallrMHra TennoBow A03bl.
Cpeav noovyepesHo M3MeHseMbIX NapaMeTpoB (MpPU NMOCTOSH-
CTBE BCEX OCTasIbHbIX YC/IOBUIN) Hanbonee BAUATENbHbIMU Ha
CpeAHIo TemnepaTypy NOYKU OKa3aaucb NPOAOSIKUTENBHOCTb
dnawuHra, Temnepatypa KP 1 npeaBaputenbHoe oxnaxaeHue
MarucTpanu B codeTaHuu ¢ ee Tenniomsonsaumen. B nocnegHem
cllydae JOCTUraeTcs MakCMMalbHbI MONOXUTENbHbIN 3D DEKT,
oLeHnBaeMbIn BenuimHon Tennosomn fo3bl HD = 20 rpag. C*MuH.
Euwe meHbwee 3HayveHue (18 rpag. C*muH) nonyvaetcs npwu
ONTUManbHOM COYETAHUU BCEX APYrMX NapamMeTpoB 3a4auyu.

C y4eToM Mnosy4eHHbIX Pe3ynbTaTtoB 3KCMepuUMeHTa AN
M3YyYEeHUsT KOMOUHAUUKW BAUSHUS OXxNarKaeHus adbdepeHTHOM
MarucTpanu 1 yMeHblUeHUs BpeMeHU ¢raluMHra Ha pas3suTune
AMChYHKLUMM TpaHennaHTata Mbl pa3aennin BCex PELUNUEHTOB
Ha aBe rpynnbl. B rpynne N2 1 (cpaBHeHWs) nauMeHTbl Nosy4u-
JIM TpaHCMIaHTaT OT JOHOPOB, Y KOTOPbIX 3KCMJIaHTaLMsa Npouns-
Be[leHa B CTaHAapTHbIX ycnoBusax. B rpynny N2 2 (ocHoBHas)
OblTM BKJIIOYEHbI PELIMMUEHTDI, Y KOTOPbLIX Ha 3Tane aKcnaaHTa-
LMK JOHOPCKMX NOYEK oxnaxkjanacb abdpepeHTHas Maructpanb
ans seegeHnsa KP B coyeTaHuu ¢ MpMMEHEHWEM KaHonen ans
nepdysnun opraHos, pa3paboTaHHbIX C LENbio YCKOPEHUS npoLie-
aypbl dnawmHra (MateHT PB Ha n3o6peTteHne N2 18199 «KaHtons
ansa nepdysunn opraHa npu akcnnaHTauun» MIMNK A61M31/00,
ony6. 30.04.2014 r.) (puc. 2). KaHtons UMeeT HECKO/bKO pas-
MEepOB AN O4HOBPEMEHHOIO BBEAEHWUS B NPOCBET a0PThl U HUXK-
Hen nonon BeHbl. AbdepeHTHas MarucTpanb oxfarjanacb
B TPAHCMOPTUPOBOYHOM KOHTENHEpPE ¢ nakeTamu KP.
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Puc. 2. OpuruHanbHas KaHons ana nepdysunn opraHa
NP1 3KCNaaHTauum

B ocHOBHOW 1 rpynne cpaBHEHUS CpeaHUi BO3pacT cocTa-
Bun (net) — 43,6(12,2); 44,5(12,5),(p = 0,71). Mo B1May AMannso-
Tepanuu U AAUTENbHOCTU HaXOXAEHUS Ha AManv3e [0 TpaHc-
NAaHTauumK B rpynnax Takxe He BbISIBNIEHO CTaTUCTUYECKM 3Ha-
YUMbIX pasnuyunn (p > 0,05).

Mpu aHann3e faHHbIX BbIBAEHbI CTAaTUCTUYECKM 3HAYUMblE
oTAMYMa B rpynnax. NpuMeHeHne KoMOGUHaUMKU OXNaXKAeHUs
adpdepeHTHOM MarmcTpanmn ¢ HabopoM OPUTrMHaANbHbIX KaHiob
ans ycKopeHust dnawmuHra B rpynne N2 2 6bi10 accoummpoBa-
HO CO CTaTUCTUYECKM 3HAYUMbIM CHUXEHMEM TeMnepaTypbl KP
B MPUHOCSLLEN MarucTpain 1M TemnepaTypbl MOYKWU B KOHLE
npoueaypbl GnawnHra no cpaBHEHUIO ¢ NEPBON rpynnon. Tem-
nepatypbl KP B ynakoBKe He oTinyanuch (Tabnuua 2).

MpumeHeHne pa3paboTaHHOro HaMu Habopa KaHtob No-
3BOJINIO COKPATUTb BPEMS GriallMHra B OCHOBHOW rpynne Ao
14 (10,5;17,5) MmuH, npotuB 16 (14;20) MUH B rpynne cpaBHe-
Hua (p = 0,022).

Mpn M3y4eHUn PYHKLMOHANbHBIX XapaKTEPUCTUK TpPaHC-
nnaHTaTa NoYKK GbiNI0 YCTAHOBNEHO CHWXEHWE YacTOTbl paH-
HUX AWCOYHKUMIM TpaHcnaaHTata Mo4YkW B pes3ynbrate npu-
MEHEHUS KOMMJIeKca Mep Mo ONTUMM3auuu TEMNEepPaTypHoOro
daKTopa M CKOPOCTH OXNIAXKAEHWS TpaHCcnnaHTaTa no4ku. OTme-
YEHO CHUXEHMWEe YacToTbl OTCPOYEeHHOM PyHKLMK (p = 0,0036),

Ta6nuya 2. AMHamuKa Temnepatypbl KP
W TPaHCMIaHTaTa NOYKHM B rpynnax

° _ _ P,

T,°C pynnal,n=44 |Tpynna2,n=235 Mann-Whitney
KP B ynakoBo4HoOM
eMKOCTH 5,3(5;6,2) 5,25(4,55;6,05) 0,25
KP B aptepuanb-
HoM (addepeHT-
HOM) MarucTpanm 7,3(8;7,3) 6,3(5,6;7) <0,0001
TpaHcnnaHTaTa
NOYKK nocne
dnawwuHra 14,1(13,9;14,8)| 12(10,35;13) <0,0001

Tabnmya 3. DYHKLUOHANbHbIE XapaKTePUCTUKHU
TpaHcnaaHTaTa No4YKM B rpynnax

qpynT:LijM:TrTon Mynnal,n=44 | lpynna2,n =35 p
NGAL, mr/mn 430,0(189,3; 768)|204,4(90,7;420,3) | 0,046**
MouyeB#uHa Ha
7 cyTkM, MMonb/n|15,85(11,9;24,25)| 12,3(9,4;18,3) |0,009**
KpeaTtnHuH
Ha 7 CyTKM,

MKMOJb/N 252 (158;490) 163 (125;297) [0,049**
3ameaneHHas

dyHKUMS, n (%) 7(15,9%) 4 (11,4%) 0,4*
OTcpoyeHHas

dyHKuMA, n (%) 16(36,4%) 3(8,6%) 0,0036*
Bcero gucoyHk-

umnin, n (%) 23(52,3%) 7(20%) 0,003*
HemepaneHHas

dyHKUMS, n (%) 21(47,7%) 28(80%) 0,003*

** — Mann-Whitney; * — Fisher two tailed exact test.

3amenneHHon GyHKumm (p = 0,4) n obulero KonmMyecTsa Auc-
PyHKUMM (p = 0,003) TpaHcnIaHTaTa NoOYKM.

Kpome aToro, B uccnefyemon rpynne MapKepbl NoYe4Howm
dyHKumm (Neutrophil gelatinase-associated lipocalin (NGAL) mo-
4M, CbIBOPOTOYHbIE YPOBHU MOYEBUHbI U KpeaTUHWHA) B paH-
HeMm nocneonepaunoHHom nepuoge (MOI) umenn JOCTOBEPHO
Nlyyline nokasaTenu, Yem y PeLmnUeHToB rpynnbl CPaBHEHUS
(tTabnuua 3).
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