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Xapkiecokuii HauioHanbHUl MeOUUHUIL YHIgepcUmem

2,3-AND®OCHOIMMILEPAT — IHOAUKATOP FII'IOKCI_'!', O BMNI/IMBAE
HA CTAH NICNAONEPAUINHOI KOMHITUBHOI ANCOYHKUII
NMPU BUKOPUCTAHHI 3ATANbHOI AHECTE3II

¥V 130 nanieHTiB XipypridHUX BiIUICHB Pi3HOTO Npoghiiro Ha 6a31 XapKiBChKOi MiCHKOT KITIHITHOT
JiKapHi MBUAKOT Ta HEBIAKIAAHOT MEAWYHO1 JoroMoru iM. mpod. O.1. MemaninoBa micins
3aCTOCYBaHHS 3arajbHOTO HApKO3y BU3HAYaIM BMICT 2,3-nudocdorniinepary sk iHAUKaTOPY
TIMOKCIT 3a7eXHO Bix Biky. OnepaTuBHE BTPYYaHHS MPOBOIWIN 32 YMOB 3arajibHOi Oararo-
KOMITOHEHTHOT aHEeCTe311 31 ITYYHOI BEHTHIIAIIEO JISTCHB 13 BUKOPUCTAHHIM MPOMOQoITy i
(deHTaHiTy, TIOMEHTANy HaTpito i GeHTaniny. IlamieHTiB OyJ0 pO3MOMISICHO HA TPH TPYITH:
1-ma — 46 namieHTiB MoJ07010 Biky (18—43 pokn); 2-ra—43 naIieHTy cepeiHbOTOo BiKy (44—
59 pokwu); 3-1s — 41 namieHT moxwioro Biky (60—-80 poku). Y KpOBi MaIli€HTiB BU3HAYAIIH
BMICT €pUTPOIHTIB, FeMOrI00iHy Ta 2,3-audocdorninepary. YCTaHOBICHO, IO B MAI[IEHTIB
MOJIOZIOTO BiKY IIBUAKICTH YTBOPEHH: 2,3-anudocdornminepary miBUILYEThCS TPOTSITOM IEpIIO-
O TIDKHSL, JTyXe IIBUJIKO CIIPAIbOBYIOTh aJaNTaIliiHI MeXaHi3MH. Y MaLli€HTIB XipypridHOro
BIJIIIEHHS CEPEHBOTO BiKYy CHOCTEPIraeThCsl OLbII BUPaXKCHA IHTCHCUBHICTh YTBOPEHHS
2,3-mudocdormineparty, o € HeoOXiAHUM 71 3a0e3MeveHHs TPAHCTIOPTY KUCHIO 0 TKaHUH,
30KpeMa JI0 HEPBOBOI CUCTEMH. Y MAIli€HTiB MOXMUIOTO BiKy BU3HAYAETHCS 3pUB aJanTarlii-
HUX MEXaHI3MiB, IHTCHCUBHICTb yTBOpeHHS 2,3-audocdorinepary 3HIKY€ETHCS Y BiIIIOBI b
Ha Tinokcito. TakuM YMHOM, Y JTFONIEH MOXHUIIOrO BiKy CIIOCTEPIracThesl HEJJOCTATHE 3a0e3Ie-
YeHHs QyHKIIOHYIOYHX KIIITHH KUCHEM, HaJaHUH HApKO3 Ta OIIEPaTUBHE BTPYUYaHHSI MOKYTh
MIEPBUHHO BUKIIMKATH TITOKCUYHUI CTaH 38 YMOB IOPYIICHHS (QYHKIIi1 KHCHEBO-TPAHCIIOPT-
HUX 1 ayTOPETYIIOIOUNX CUCTEM OPraHi3my.

Knwuosi cnosa: xoenimusna ouchynkyis, napkos, 2,3-ougocghoeniyepam.

Beryn

OCHOBHMMH KJTITHHaMH KpOBIi, IO OEpyTh
y4acTh y TPAHCTIOPTi KUCHIO i BYTJICKHCIIOTO a3y,
€ eputrpouutd. L{iTiCHICTh IIUTOMIA3MATHYHOT
KIITHHHOI MeMOpaHu i eHepreTudHe 3abe3re-
YeHHsI CHCTEM TPAaHCIIOPTY €PUTPOLIUTH OTPUMY-
I0Th 32 YMOB aHaepoOHoro miikoiizy (90 %) Ta
nenTozopocdarnoro mynra (10 %) [1-5].

OCHOBHOIO CIIOJTYKOFO B €PUTPOLUTAX JIFO/IIHH,
110 MiCTHTB (pocopopraHiuHi CoMyKH, € 2,3-11-
¢docdorminepar (2,3-PI), Ha YacTKy SKOTO MPHU-
nazae Onu3bko 64 % 3arangsHoro gocdopy. 3 na-
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HUX [6, 7], y epUTPOIATAX CIOCTEPITAIOTHCS 3BO-
POTHI CIiBBiAHOIIEHHS MiX piBHeM 2,3-J{DI" Ta
CIOPITHEHICTIO TEMOIIO0iHY 110 KMCHIO. Biomo,
IO B EPUTPOLIMTAX ICHYE CBOSI CUCTEMA ayTope-
CYJISIIIiT CIIOPITHEHOCTI TeMOTIO0iHY /IO KHCHIO,
AKTUBHICTH SIKOI BU3BHAYAETHCS KIIBKICTIO BITHOB-
JICHOTO TeMOII00iHy i 3a0e31eYeHiCTIO OpraHi-
3My KucHeM. YTBopeHHs 2,3-J1®I" B eputporu-
TaxX 3MIACHIOEThCS B mIyHTI Pamomopra—Jlro6e-
pUHTa, KU € pO3raTy’KeHHIM IIIIKOMi3y Ta 00-
XONIUTH PEeaKIiro, Mo Karamizye eH3uM (ocdo-
mrineparkiHaza. JloBeneHo, 1o 3a yMOB TSKKOT
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1 IOMipHOI TIIMOKCii B Iy piB € PeKTUBHICTH BUKO-
PUCTaHHS KUCHIO 3HA9HO 3POCTAE MPH i ABUILICHH]
CHOPITHEHOCTI TeMOIIO0IHY JI0 KUCHIO, a 32 T1MOK-
cii Jerkoro crymneHs — 3HWKyeTbesi. Kpim toro,
I IBUIIICHA CTIOPIHEHICTh TeMOTIO0IHY JI0 KUCHEO
B eMOPiOHIB 1 HOBOHAPOKEHUX 3HAYHOIO MipOIO
3yMOBJICHa HU3BKOIO KOHIeHTpalieo 2,3-/1dT
[6-8]. Konuentpaist 2,3-API" B epurpounTax
KPOBI IOPOCIIHX € PYHKIIOHATBHOIO BETMYMHOIO,
10 3aKOHOMIPHO 3MIHIOETHCS 3aJICXKHO BiJ 11O-
TpeO opranizmy B KucHi. [Ipu 3MiHax KHCHEBOTO
pexxumy Bwmict 2,3-JI®I° B epurponnTax Moxe
JTIOCTaTHBO IIIBUIKO 3MEHIITYBATHCh 200 301TBIITY-
BaTUCh [9].

MeTo10 1aHOTO JOCTIKEHHS] € BHU3HAaYCHHS
BMicTy 2,3-mudocdorminepary Sk iHIUKATOPY
TiMOKCIi B MAI€HTIB 13 Xipypri4HOO MATOIOTIEI0
MICIIS 3aCTOCYBaHHSI 3arajibHOTO HAPKO3Y 3aJIeK-
HO BiJI BiKY.

Martepiaa i metoau

VY XipypriuHux BiiZIICHHSX Pi3HOTO Mpodimto
Ha 0a31 XapKiBChKO1 MiChKOT KIIHIYHOI JiKapHi
LMIBUIKOI Ta HEBIOKIAAHOT MEAMYHOI JOIOMOTH
M. mpoch. O.1. MeraninoBa nociimkero 130 marien-
TiB. OniepaTrBHE BTPYy4YaHHs IPOBOIUIIHU 32 YMOB
3araibHOI 0araTOKOMITOHEHTHOT aHeCTe3i1 31 IITy4-
HOFO BEHTHJIAIIIEIO0 JIETSHB 13 BUKOPUCTAHHSIM TIPO-
nodoury i peHTaHiTy, TIONeHTa Ty HaTpiro i QeH-
TaHLTy.

[NamienTiB Oyno po3MoAiIEHO HA TPH TPYNH
3a BikoM: l-m1a — 46 narieHTiB (24 4oJoBiKH,
22 xiHKM) Moofioro Biky (1843 poku), cepenniit
Bik —(30,1£1,0) poky; 2-ra —43 nauient (18 4o-
JIOBIKIB, 25 5KIHOK) CEpEIHBOTO BiKY (4459 pokiB),
cepenHiii Bik —(49,345,1) poky; 3-1s1 —41 mamienT
(22 gomogikwy, 19 >xiHOK) oxworo Biky (60—80 po-
KiB), cepenHiil Bik — (74,4+6,1) poky. Y KoHT-
posbHY TpyITy BBilinnm 30 Maiike 310poBUX 0Ci0.

YV KpoBi BCiX MAITiEATIB Ta 0Ci0 KOHTPOJIBHOT
TpyTH BU3HAYAIH BMICT €PUTPOIINTIB, TEMOTJIO-
0iny Ta 2,3-J10T.

Ooeporcanns cycnensii epumpoyumie. Epu-
TPOLMTH BUALISUIH BiJl TUIA3MH [UISIXOM LEHTPH-
(yryBaHHs cTabLIi30BaHOI relapruHOM KPOBI IPOo-
Tarom 15 xB 3a 50 ¢’!. BizcMokTyBanu cymnep-
HaTaHT. EpUTponuTy TpUpa3oBO IMPOMUBAIU U
HneHTpu}yTyBaIH Qi3i07T0TTIHIM PO3UHHOM, BijI-
Oupany KOKHUH pa3 ICHKOLUTApHY IUTiBKY.

Busnauenus xonyenmpayii 2,3-6@I" 6 epu-
mpoyumax Kposi. Bmict 2,3-J1®I" y xpoBi 00-
CTEXEHHX BU3HAYAJI HECH3UMATHYHIM METOZIOM
3a KOHIIEHTpamiero pocdarip y XIIOPHOKUCTIHX €K-

CTPAKTax MICISI BUAUICHHS HYKJICOTHIIB Ha BY-
rimti. Bmict dpocdopy BuzHauamm MmomudikoBa-
HUM MeToioM Dicke—Cy00apoy, BMICT 3araib-
HOTO (hocopy —y 0,1 MII XJTOPHOKHCITIOTO EKCT-
paxty. BmicT 2,3-®I" y kpoBi po3paxoByBaiH 3a
pizHutiero: 3aransHuid Gocdar —dochop Heopra-
Hivawii [10].

Pe3ynbraTH Ta iX 00roBopeHHs

VY mnartienTiB BikoMm 1843 pokiB uepe3 100y
TiCIIsl OTIEPaTUBHOT'O BTPYYaHHS CIIOCTEPITanCh
aHeMis (BMICT €pUTPOLUTIB y KPOBi BipOTiTHO
3an3uBCs Ha 19,04 %) Ta TeHAEHIIIS 10 3HIDKSHHS
BMicTy remMoro0iny Ha 17,8 %. Uepes THxaeHb
ITiCIIs OTIeparlii e BU3HaJaIiCch O3HAKU aHEeMIl:
3HIKCHUH BMICT EPUTPOITUTIB Ta TEHIACHITIS 0
3HIDKEHHS BMICTY reMorio0iny. Buicr 2,3-J10I
B EpUTPOLIMTAX XBOPHX L€l BIKOBOT IPyITH MiABU-
nmBcs Ha 14,4 % yepes o0y miciis onepaitii, 1110
MIATBEPKYE aanTaiiiHi MeXaHi3MH MiATPUMKU
KHCHEBOTO 3a0€3IeUeHHs TKaHHUH, 30KpeMa Hep-
BOBOI, Y MOJIOAOTO opraHizmy. Uepe3 Micsib
BMICT epUTPOLIUTIB, TeMoro0iny Ta 2,3-ADI He
BiIPI3HABCS BiJl iXHIX TTOKA3HHUKIB 10 ONIEPATHB-
HOTO BTPYYaHHSI.

'V nmartieHTiB XipypriqHoro mpodiTo cepeTHb0-
ro BIKy cIocTepiraiach OibIl BUpakeHa aHe-
Mifl, HI’XK Y XBOPHX MOJIOZIOTO BiKY, depe3 100y
ITCIIST OTTeparlii: BMiCT epUTPOIIUTIB Ta TEMOTIIO-
0iny 3MeHmmBCs Ha 28,6 Ta 26,0 % BiAmoBiaHO
BiJTHOCHO MOKa3HUKIB 3710poBuX 0ci0. [TopiBHsB-
MY TSHKKICTh aHEMii Yepe3 THKAEHB 3 1i cTyreHem
y XBOPHX MOJIOJIIIOT 32 BIKOM T'PYIIH, MU BCTaHO-
BWJIY 3HHKEHHS BMICTY epUTPOLIUTIB Ha 26,2 %
Ta remonio0iHy — Ha 31,3 %. Yepes micsaup i
MoKa3HUKH BimHOBMIHMCS. BMmict 2,3-J1®I" y kpoBi
3HAYHO MMiIBHUIUBCSA B TIEPITHH THKICHD ITiCIIS
HaJlaHHS HApKO3y Ta ONEPAaTHBHOTO BTPYYAHHS:
yepe3 100y OyB 30inbiieHnid Ha 18 %, a yepe3
7 nHiB —Ha 15 % BiTHOCHO NOKa3HUKA y Maiixe
3I0POBHX OCi0.

[Ilomo BMiCTy IOCIIIPKYBaHUX MOKa3HUKIB
y KpOBI JIfOfIeH MOXHUJIOTO BiKy JI0 omepanii, To
BMICT epUTPOLUTIB 3MeHIIHBCs Ha 30,9 %, kpim
TOT0, Majia MiCIIe TeHCHILIS 10 3HUKCHHSI BMICTY
remMorio0iHy. Yepes 100y miciisi onepaTuBHOTO
BTpY4YaHHsI aHeMisi Oyna OifbII BUPa)KCHOIO:
BMICT EpUTPOIINTIB y KPOBI IMAITI€HTIB 3MEHITTHBCS
Ha 31 %, remorniobiny — Ha 25,3 %. Lle#t cran
TIOTIPITYBaBCS 3 9aCOM, 1 Yepe3 THXKIACHb BMICT
epUTPOLUTIB y KpoBi 3MeHImBesa Ha 40,5 % Ta
reMono0iHy —Ha 24 %. Y epuTpoIHTax Marie€HTiB
1i€1 BIKOBOI TPYyTIH CIIOCTEPITrajaoch 3HaYHE Bipo-
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rinHe 3HWKeHHS BMicTy 2,3-1{®I" Ha 36 % yepe3
o0y ta Ha 31,6 % uepes THXKIEHB HiCIs onepa-
TUBHOTO BTpy4aHHs. O3HaKM aHEMii BiAMidaJIiCh
TaKOX Yepe3 MICAIb MICIs XipyprigHOTO BTPY-
YaHHS: EPUTPOLMTH 3aJHUIIIIUCH HA HU3BKOMY
piBHI — ixHill BMicT OyB Ha 23,8 % MeHIIe, HiX
y 0Ci0 KOHTPOJILHOT TPYTIH.

BucHoBku

Y XBOpUX MOJIOJIOTO BiKY IIBUAKICTH YTBO-
penns 2,3-miudochorminepary miBUILYETHCS TPO-
TSITOM IIEPLIOTO THXKHSI, TyXKe IIBUIKO CIIPALIBO-
BYIOTh aJanTalliifHi MexaHi3MHu. Y TaIli€eHTiB
XipyprigHoro npoiiro cepeTHpOro BiKy CIIOCTe-
piraeTbcs OLTBIN BUpaXKeHa IHTEHCHBHICTh YTBO-
perns 2,3-mudocdorminepary, o € HeoOXiTHIM
Ui 3a0e3Me4eHHs] TPAHCIIOPTY KUCHIO JI0 TKa-
HUH, 30KpeMa JI0 TKaHWH HEPBOBOT CHCTEMH. Y
MAi€HTIB MOXWJIOTO BiKy BH3HAYa€ThCS 3PHB

Cnucok Jireparypu

aJanTarifHX MeXaHi3MiB, IHTEHCUBHICTb YTBO-
perns 2,3-audocdornminepary 3HIKYETBCS Y Bifl-
TIOBi/Ib Ha TINOKCif0. TaKUM YHHOM, Yy JTFO/IEeH T10-
XHJIOTO BiKY CIIOCTEPITaeThCsl HEJIOCTATHE 3a0€3-
neyeHHs PYHKIIOHYIOUMX KITiITHH KHCHEM, Hajla-
HUI HapKO3 Ta OTepaTUBHE BTPYYAHHS MOXKYTh
MIEPBUHHO BUKIIUKATH TIIOKCHYHHUH CTaH 32 YMOB
MOpYUICHHS! PYHKIiT KHCHEBO-TPAHCIIOPTHHUX 1
Ay TOPETYIIOI0UUX CUCTEM OPraHi3My.

IlepcnekTHBH MOAANBIIOTO AOCTITKEHHS

3a OTpUMaHUMH JaHUMH, IO BKA3yIOTh Ha
3MiHH BMICTY 2,3-nudocdorminepary B malieHTiB
i3 XipyprivHOIO MAaTOJOTIEFO MiCTs 3aCTOCYBaHHS
3arajlbHOTO HapKO3Yy 3aJIeKHO BiJl BIKY, Y IOAaJh-
LI0MY HE00X1JHO BU3HAYUTH AJITOPUTM BEICHHS
TaKHUX TAIE€HTIB 3 YPaxyBaHHAM IXHBOTO BiKY,
JIOLTBHICTH Ta 00CSAT JIIKYBaJbHUX 3aXOJiB TMO-
YHHAIOYH 3 IOOTICPAIIHOTO MEPIoTy.
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C.C. [lyposckan
2,3-TUP®OCOPONTULEPAT - UHIUKATOP T'MIIOKCHUH, BJIUSIOININ HA COCTOSAHUE MMOCJIE-
OMNEPALIMOHHOM KOrHUTUBHOM JJUC®YHKIUHU ITPU UCITOJIb30BAHUU OBIIE1 AHECTE3UH

VY 130 nanueHToB XUpyprudecKuX OTACICHUN pa3IMuyHOTo Mpod i Ha 6a3e XapbKOBCKOW FOPOICKON
KITMHUYECKOW OOJIBHUIIBI CKOPOW M HEOTJIOKHOW MEIMIIMHCKON oMoy uM. npod. A.M. MemanuHoBa
mocye MpUMEeHEHHs 00IIero Hapko3a oINpeAessuTh cofepkanue 2,3-audocdormumiepara Kak HHAXKATOpa
THITIOKCHU B 3aBHCHMOCTH OT Bo3pacTa. OnepaTHBHOE BMEIIATEIHCTBO MPOBOAMIN B YCIOBHAX OOIIEH
MHOTOKOMIIOHEHTHOH aHECTE3HH C NCKYCCTBEHHOM BEHTUIIAINEH JIETKHUX C UCTIOIH30BAaHUEM ITPOTIO(OIIa I
(heHTaHMIIA, THOTICHTAIA HATPUS U (peHTaHwa. [larieHTs! ObIIM pa3/iesieHbl Ha TPY TPyIbL: 1-51—46 nanueH-
TOB Mostoforo Bo3pacta (18-43 rona); 2-s1 — 43 naumenTa cpennero Bospacta (44-59 rona); 3-s1 — 41 na-
IueHT noxuioro Bo3pacta (60-80 roxa). B kpoBU manueHTOB ONpeAesuId COAEPKaHUE dPUTPOIIUTOB,
remMoriioOuHa u 2,3-nudocdomuiepara. YCTaHOBIEHO, YTO Yy MAIIMEHTOB MOJIOAOTO BO3pacTa CKOPOCTh
o0pazoBanus 2,3-nmudochoruiiepara MOBHIIASTCS B TEUSHUE IIEPBOI HEACTH, O4eHb OBICTPO CpabaThIBalOT
aJlanTallMOHHBIE MEXaHU3MBL. Y TAIlMEHTOB XUPYPruuecKoro OTAEICHHS CPETHEro Bo3pacTa HabmoaaeTcs
0oJiee BhIpaKCHHAS HHTEHCHBHOCTH 00pa3oBanus 2,3-1udocdonmiepara, 4To HeoOX0quMO [T obecrie-
YEeHUS TPAHCIIOPTa KUCIOPOaa K TKAHSIM, B TOM YHCJIE HEPBHOM CHCTEMBI. Y MAIMEHTOB ITOKUIIOTO BO3pa-
CTa OTIpeeNsIeTCsl CPIB aAaNTAMOHHBIX MEXaHI3MOB, HHTEHCHUBHOCTE 00pa3oBanus 2,3-1udocdorie-
para CHIKaeTCsI B OTBET Ha THIIOKCHIO. TakuM 00pa3oM, y MOXKHIIBIX Jofel HaOmonaeTcst HeIoCTaTOYHOe
obecriedueHre GYHKITMOHUPYIOIIUX KIETOK KUCIOPOIOM, IIPEAOCTABICHHBIN HAPKO3 U OIIEPaTUBHOE BMe-
IaTETILCTBO MOTYT MEPBUYHO BBHI3BATH THIIOKCHYECKOE COCTOSHIE B YCIIOBUSIX HAPYIICHUS (DYHKIIHU KUC-
JIOPOAOTPAHCIIOPTHBIX U Ay TOPETYAUPYIOIIUX CUCTEM OpPraHU3Ma.

Knwuesvte cnosa: xocnumusnas ouc@ynxyus, Hapxos, 2,3-ougpocgoenuyepam.

S.S. Dubivska
2,3-DIPHOSPHOGLICERATE IS HYPOXIA INDICATOR, AFFECTING THE POST-OPERATING
CONDITION OF COGNITIVE DYSFUNCTION WHEN USED GENERAL ANESTHESIA

In 130 patients of surgical departments of various profiles on the basis of the Kharkiv city clinical
hospital of emergency and emergency medical care named after prof. A.I. Meshchaninov after applying
general anesthesia, determined the content of 2,3-diphosphoglycerate as an indicator of hypoxia depending
on age. Surgery was performed under conditions of general multicomponent anesthesia with mechanical
ventilation using propofol and fentanyl, sodium thiopental and fentanyl. Patients were divided into three
groups: the 1 group are 46 young patients (1843 years old); the 2" group are 43 middle-aged patients
(44-59 years old); 3™ group are 41 elderly patients (60—80 years). Anemia was observed in patients 18—
43 years post-operatively one day after surgery: blood erythrocyte content decreased significantly by
19,04 %, and a 17,8 % decrease in hemoglobin was observed. Weeks after surgery, signs of anemia were
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still being identified: there was a decreased content of both erythrocytes, so there was still a tendency to
decrease hemoglobin. The content of 2,3-diphosphoglycerate in the erythrocytes of this age group increased
by 14,4 % a day after surgery, which confirms the adaptive mechanisms of support of oxygen supply of
tissues, in particular the nerve in the young organism. A month later, the content of red blood cells,
hemoglobin and 2,3-diphosphoglycerate does not differ from these indicators before surgery. In middle-
aged surgical patients, more severe anemia was observed than in young patients one day after surgery:
erythrocyte and hemoglobin content decreased by 28,6 % and 26,0 %, respectively, compared with
healthy subjects. Comparing the severity of anemia a week later, the erythrocyte content decreased by
26,2 % and hemoglobin — by 31,3 %, compared with the younger group. A month later, these figures
recovered. The content of 2,3-diphosphoglycerate increased significantly in the first week after anesthesia
and surgery: it increased by 18 % a day and after 15 days by 15 % compared to the healthy group. With
regard to the content of these indicators in the blood of elderly people before surgery, there was a
decrease in the content of erythrocytes by 30,9 % and a tendency to decrease the content of hemoglobin.
One day after surgery, anemia was more pronounced: the erythrocyte content in patients’ blood decreased
by 31,0 % and hemoglobin — by 25,3 %. This condition worsened over time, a week later erythrocyte
content decreased by 40,5 % and hemoglobin — by 24 %. Erythrocytes of patients of this age group
showed a significant decrease in 2,3-diphosphoglycerate by 36 % per day and 31,6 % after a week after
surgery. Signs of anemia were also observed one month after surgery: erythrocytes remained low — 23,8
% less than in the control group.
Keywords: cognitive dysfunction, anesthesia, 2,3-diphosphoglycerate.
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