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Pe3rome

Bb160p pemnapaTa CTapTOBOM MH(Y3MOHHOH Tepalnuy B paHHeM I0CJIe0NepalliOHHOM ITepuojie aKTya-
JIeH C TIO3UINYU KINHUYEeCKOH 3 (HeKTUBHOCTH, OIpeiesIAoliel TakKe 1 9KOHOMHYECKYIO Iiejiecooopas-
HOCTb KOMILJIeKCa JIe4eOHbIX MepOIPUATHI.

Iess nccaenoBanusA. CpaBHUTEIbHASA OIleHKa CYKIIMHATCOepsKallero pacTsopa u pactsopa 0,9% NaCl
B KauecTBe ITperniapara cTapToBol HH(Y3NOHHOMN Tepaliil B paHHEeM I0C/IeoIepalliOHHOM IIepHuojie y AeTel.

Marepuasbl ¥ MeTObI. [IpoBesi IPOCIeKTHBHOE PaHA0MU3UPOBAHHOE HCCIel0BaHIe METOIOM CJTydaii-
HOI BEIOOPKHU y 43 TAIIEHTOB C olieHKoI 1o ASA II-11I oc/ie MJIaHOBBIX XUPYPIUUeCKUX BMeIaTeIbCTB, JTU-
TeJIbHOCTBIO 1-3 yaca. B 1-1i rpynme «N», (n=23) 1eTu B paHHEM II0CJIe0NepallIOHHOM ITIepuoie (B TeueHue 3 4
TIocJie oTepaliy) MoJy4ain HempepbIBHYI0 nHby3uio pactBopa 0,9% NaCl, Bo 2-it rpymnme «R», (n=20) — uH-
¢dyswuto B peskume 2,3 (1,6; 2,8) CyKIIMHATCOAEPSKAIIUM PacTBOPOM. MeKTPYIIIIOBOE ¥ BHYTPUTPYIIIIOBOE pas-
JIMYMe Ha 3Tallax UCCJIeJOBaHNs OLleHUBAJIM 110 JUHAMUKE BOIHO-3JIEKTPOJIATHOI'O U KACJIO0THO-OCHOBHOIO CO-
crosauA (KOC), ocHOBHOTO oOMeHa 1 3HaueHu! (ha3oBOro yrjla — pacueTHOro HHTerpajlbHOro oKa3aress
COCTOSTHUA MeMOpaH KJIeTOUHBIX CTPYKTYP. JlaHHbIe pernCTPUPOBAJIN Ha 5 aTamax HuccjefloBaHusA: 1 — cpasy
npu nocrymiennd B OPUT (ucxonHble ganHble), 2 — yepes 60 MUHYT, 3 — depes 90 MUHYT, 4 — depes 120 MUHYT,
5 —uepes 180 MUHYT OT MOMeHTa IToCTyIuieHusa B OPUT.

Peaynbrarsl. KOHIIEHTpalys KaJIKA B IIJIa3Me KPOBU 3HAYMMO pasJjindasiach MesK 1y rpylnaMu yepes 60
(p=0,01) u 180 munyT (p=0,04) mocsie Hauata nHGY3U Ipemnaparos. B rpymnie N Ha 2-M aTarne oTMeyaJv CHU-
sKeHUe IoKasaTeJsisd Ha 7%, a B rpynne R yBesnduenue Ha 2,1%, I10 OTHOIIEHUIO K UCXOAHOMY 3Ha4YeHuIo. K
KOHITY UCCJI€JOBaHNU s KOHIIEHTPAIlUA KaJIus CHUKaJIack B rpymnmne N Ha 6,9% u B rpynne R — Ha 6,5%. Bayt-
pUTpynmnoBble pa3jinuns ObLIN 3HAYUMEI B Tpynie N Ha 2-M (p=0,02) u 5-M (p=0,01) aranax. B rpymnmne R Hu
Ha OTHOM 3Talle He BbIABUJIN 3HAYUMBIX PA3JIMUAH OT UCXOAHBIX 3HaUeHM. Bo Bcex ciIy4asx 3HauUeHUs 1o-
KasareJsid HaXOAUJINCH B IIpefiestax ped)epeHCHBIX 3HaueHu . B rpynmne N Ha 2-M sTarne cofepskaHue HaTpUs
JIOCTOBEPHO MOBBIIIAI0CH OT 3HaUeHu! 1-ro aramna Ha 2,1% (p=0,01). B rpynme R Ha 5-M aTamne HabJ/10qa/ 11
3HaUMMoe CHIKeHue conepskanus Cl-Ha 2,7% (p=0,01). lunamuka nokasateseit KOC xapakrepusoBaiach
TeHJeHI1el K CMellIaHHOMY alli{03y Ha 2-M aTalle B 00eHx rpyIiax, oTMevasTi OJUHAKoBOe 3HaUUMOe CHU-
skerne pH Ha 1,3% OT UCXOTHOTO 3HAaYeHUs, a K 5-y aTary — cHIKeHUe pH 661710 60J1ee BBIpasKeHO B TpyIIe
N —mna 1,2% ot ucxonHoro 3HayeHus, B rpymnne R — Ha 0,9%, coorBercTBeHHO (p=0,01). B rpynme N BeiaBuImn
CHIKeHMe 3HaueHUsA (a3oBOro yria Ha 8,6% Ha 2-M aTane U Ha 6% K 5-y aramy ucciaegosanus (p=0,01). B
rpymnne R 3HaUMMBIX pa3/IMuMui B IMHaAMUKe 3Ha4eHUi (ha3oBoro yriia He 0OHapy>KUJIU.
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3axrouenne. CyKIIMHATCOAePsKallii pacTBOP OJIarONpUATHEe BJIUSAET HA BOIHO-3JIeKTPOJIUTHBIN Oa-
Jsarc, KOC mra3aMbl KPOBH, COCTOSTHHE KJIETOYHBIX MeMOpaH B CpaBHeHHUH ¢ pacTBopoM 0,9% NaCl.

Kantoueevte cnoea: ungysuornnas mepanusi; 0,9% NaCl; anecmesusi; demu; cmapmosblii pacmeop; cykyu-
Ham; Peambepun

Kougummkt uarepecos. <000 «HTP D «IT10JIMICAH» He SIBIAIOCH MHAITUATOPOM ITPOBEIEHU S UCCIIET0-
BaHMs U He OKa3bIBAJIO BJAUSHUSA Ha ONIpeie/leHre CTPYKTYpPhbl UCCJ/IeIOBaHM s, aHA/IN3 IOJyYeHHOr0 Mare-
puasa, MHTepIpeTALHIO PE3Y/IBTaTOB U HAIIMCAHUE CTaThH. VcciieroBaHre MpoBeeHo 6e3 CTOpOHHETO (hU-
HAHCOBOTO y‘IaCTI/IH.

Summary

The choice of drug for initial fluid therapy in the early postoperative period is important in terms of clinical
efficacy and cost-effectiveness of the combination treatment.

The aim of the study was to compare the effects of a succinate-containing solution and 0.9% NaCl solution
when used as a drug of initial intravenous fluid therapy in early postoperative period in children.

Materials and methods. A prospective randomized trial was conducted with participation of 43 patients having
ASAII-II score after elective surgical interventions with a duration of 1-3 hours. In Group I («N») (7=23) the patients
received continuous infusion of 0.9% NaCl solution in the early postoperative period (within 3 hours after the oper-
ation), in Group 2 («R») (n=20) continuous infusion of a succinate-containing solution was administered in 2.3 (1.6;
2.8) mode. The inter- and intragroup differences during the study were estimated by the changes of water-electrolyte
and acid-base balance, basal metabolism, and phase angle (estimated integral index of cellular membranes condi-
tion) values. The data were recorded during the 5 stages of the study: 1 —immediately upon ICU admission (baseline),
2 — 60 minutes, 3 — 90 minutes, 4 — 120 minutes, 5 — 180 minutes after the ICU admission.

Results. Significant differences in plasma potassium level between the groups 60 minutes (P=0.01) and 180
minutes (P=0.04) after the initiation of drugs infusion were found. In group N, at the 2nd stage, a 7% decrease in
the potassium level was observed, while in group R, it increased by 2.1% as compared with the baseline. By the
end of the study, potassium level decreased by 6.9% in group N and by 6.5% in group R. The intragroup differences
were significant in Group N at the 27 (P=0.02) and 5" (P=0.01) stages. In group R, no significant differences vs the
baseline were found at any stage. In all cases, the values were within the reference values. In group N, at the 24
stage the sodium concentration increased compared with the 1%t stage by 2.1% (P=0.01). In group R, at the 5" stage,
a significant decrease of Cl- concentration by 2.7% (P=0.01) was observed. The acid-base status showed a trend
towards mixed acidosis at the 27 stage in both groups, with the similarly significant pH reduction by 1.3% vs the
baseline, whereas at 5™ stage the decrease of pH was more significant in Group N (by 1.2% vs the baseline) than
in Group R (by 0.9%) (P=0.01). In group N, the phase angle value was found to decrease by 8.6% at the 2d stage
and by 6% at the 5" stage (P=0.01). In group R no significant differences in the phase angle values were found.

Conclusion. The succinate-containing solution has more favorable effect on the water-electrolyte and
blood acid-base balance, as well as the state of cell membranes compared with the 0.9% NaCl solution.

Keywords: anesthesia; children; initial solution; succinate; 0.9% NaCl; fluid therapy; Reamberin
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BBenenue

V¥:ke 60s1ee 200 JIeT B KIMHUYECKOM TPaKTH-
Ke ucnoJib3yercst pactsop 0,9% NaCl, ucropuue-
CKU MEeHYyeMbIH «(pU310JI0OTUUYeCKIM», HO IO CYyTH
TaKOBBIM He ABJIAIOIINICA. 3HAaUNTe/IbHOE YHCJI0
padoT, MOCBAIIEHHBIX €ro IPUMEeHEeHHI0 U Xapak-
TepU3YIOIINUX er0 KauecTBa, CBUAETE/LCTBYIOT O
HEe)KeJIaTeJIbHOCTU MCII0Jb30BaHUsA IIpenapara
BBU/Iy €0 CIIOCOOHOCTHU BBI3bIBAaTh MeTaboJImye-
CKUH anua03 ¥ HapyllaTh reMoCcTa3 Ipu BJIMBa-
Huu 60sbmIX 00HeMoB [1-3]. Tem He MeHee, yTI0-
MUHaHUA O BO3MOKHOCTHU €T0 MCII0JIb30BAHUA B
MH(PY3NOHHOH Tepaluy He OCIIapUBAIOTCA B psifie
KJIMHUYECKUX peKOMeHJalui pas3InyHbIX Ipo-
(peccnoHaIBbHBIX HAIIMOHAJIBHBIX COOOIIECTB [4,
5]. IIpu aTOM CTOPOHHUKM IpUMeHeHUs B UHPY-
3MOHHOH Tepanmuu cOATAHCHPOBAHHBIX PACTBO-
POB IIPEJCTABJ/IAIOT UX IPENMYIIlecTBa Iepejt He
cOaslaHCUPOBAHHBIMH, K KAKOBBIM OTHOCHUTCS U

Introduction

The 0.9% NaCl solution has been used in clini-
cal practice for more than 200 years. Its historical
name (normal saline) suggests its physiological ac-
tion but in fact it is not true. Numerous studies of its
use and characteristics demonstrate such adverse
effects of normal saline such as metabolic acidosis
and impaired hemostasis when administering large
volumes of NaCl [1-3]. Nevertheless, normal saline
is still mentioned as a possible agent for fluid therapy
in several guidelines issued by professional soci-
eties [4, 5]. At the same time, supporters of the use
of balanced solutions in infusion therapy bring for-
ward their advantages over non-balanced ones, in-
cluding 0.9% NaCl, but do not specify which of them
is the drug of choice [2, 6-8]. In particular, there is
sufficient evidence that isotonic intravenous solu-
tions are preferable for maintenance therapy in chil-
dren, and hypotonic solutions can lead to hypona-
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0,9% NaCl, ogHako He Tal0T OJHO3HAYHOI'O OTBETA,
KaKO¥ U3 HUX SIBJISETCS IMperaparoM BeIbopa [2,
6-8]. B yacTHOCTH NMEIOTCA TOCTATOYHbIE JOKa3a-
TEJIbCTBA, YTO B NeINATPUM [IJIA MO IePKUBAIO-
ey Tepanuy npernouYTUTeTbHbI U30TOHUYECKHE
BHYTPHBEHHBIE PACTBOPBI, IOCKOJIBKY I'MIIOTOHU-
4eCKHe MOTYT IIPUBOOMUTH K T'MIIOHATPUEMUU C
COTNYTCTBYIOITMMH HEOJIaronpUsTHBIMU TTOCTIE-
CcTBUAMU [1, 6, 9]. BoJjiee TOro, COBpeMeHHbIE TEXHO-
Jgorum fast track xupypruu, B ToM 4ucse U B JIeT-
CKOMU IIpaKTHKe, [TpelyCMaTpHBaIOT 3HAYNTEJIbHYIO
POJIb AaHECTE3MOJIOTIECKOTO 0OeCTieueH s B PaH-
Hell aKTUBU3alliM M BOCCTAHOBJIEHUH MaIlieHTa
nocJe onepauuu v anecre3uu [10]. B atoM acriekre
CTAaHOBUTCsI 0c000 3HaAUYMMa mpobjaeMa mombopa
IpernaparoB aHeCTe3UU U COMYyTCTBYIOIIEN Tepa-
1Y, K KAKOBON OTHOCUTCSI BBeJleHNe NH(PY31OH-
HBIX PACTBOPOB, MHTPAOTIEPAIIMOHHO U B PAHHUH
TocJIeoTepanoHHbIN eprof. Heobxogumo yuu-
TBIBaTh UX CLIOCOOHOCTH OKa3bIBaTh MUHUMAJIbLHOE
yrHeTamwlllee BJIWAHNE Ha OpPraHbl U CHUCTEMBI,
AKTUBU3WPOBATh BOCCTAHOBJIEHWE YIHETCHHBIX
a"ecre3ueil U onepanueil GyHKIui. B cBasu c
3TUM BO3MOKHOCTb IPMMEHEHHUS B COCTaBe NHY-
3MOHHOH Tepanuu CyKI[MHATCOAEePsKaIIUX IIpena-
paroB, K KOTOPLIM OTHOCUTCSI PeamOepuH, CIToco6-
HBIY, 110 JaHHbIM Masunoi H. K. u coasrop. (2016),
B KaueCTBE 3HEPTrOIIPOTEKTOPA OKa3bIBATh MO3U-
TUBHOE BJWSAHME Ha KJIMHUYECKHH wmcxom [11],
MIPe/CTaBJsAETCA AKTyaIbHOU U 3HAaYUMOU. B apy-
roii paboTe aTH sKke aBTOPBI OTMEYAIOT, 4TO hapMa-
KOJIOTUY€eCKHe CBOMCTBA Mpenapara o3BOoJISIOT
TIOBBICUTH KJIMHUYECKYIO 3(p(PeKTUBHOCTE MeU-
I[IUHCKUX BMENIATeJbCTB W CHU3UTH 3aTPATHI
boJstee, yeM Ha 50%, 3a CYET COKpAIIEHUsI CPOKOB
TOCIUTANIN3AUN, CHUMKEHUSI YaCTOThI OCJIOMKHE-
HU, TOTPEOHOCTH B IOPOTOCTOSIIIINX MeTMKaMeH-
Tax [10]. [TosokuTeTbHOE BIUsTHUE PeambeprHa
Ha aHTUOKCHUIAHTHYIO CUCTEMY, JOCTAaBKYy KHUCJIO-
pojia, peoJioTUYeCKre CBOMCTBA KPOBH, JieTaJb-
HOCTB IIPU PA3JTAYHBIX KPUTUYECKUX COCTOSTHUSX
OTMeYaloT U Ipyrue uccjaenosaresau (13, 14].

Takum 06pasom, mpeCTaBIISIETCS aKTya hb-
HBIM PaCCMOTPETh BO3MOKHOCTh UCITOJIb30BAHU S
CYKIIMHATCO/EpsKaIero pacteopa PeambepuH B
KayecTBe MpenapaTra CTapTOBOW WH(QY3MOHHOU
Tepaluny B paHHEM NOCJIe0NepPaAInOHHOM.

llenp wuccaemoBaHusg — CpaBHUTEJIbHAsA
OLlEHKa CyKIMHATCOJepsKalllero pacTsopa u pac-
TBOpa 0,9% NaCl B kauecTBe mpernapara cCTapTo-
BOI MH(Y3UOHHOH Tepallii B paHHEM I10CJIeolle-
palMoHHOM IIepuoJie Y JeTei.

MarepuaJ 1 MeTObI

[IpoBesn NPpOCIEKTUBHOE PAaHIOMU3UPOBAHHOE
HCCJIeJOBAaHNEe METOJOM CIy4aiHOM BEIOOPKH Y 43 ma-
nueHTOoB (ASA II-1II) mocse NIaHOBBIX XUPYPTUUECKUX
BMeEIIaTe/IbCTB, HAXOAUBIINXCSA B OT/IEJIEHUU peaHnMa-
1y 1 nHTeHcuBHOM Tepanuu (OPUT) PIKB ®TAOY BO

tremia with associated negative consequences [1, 6,
9]. Moreover, current fast-track surgical techniques,
including those used in pediatric practice, envisage
a significant role of anesthesiologic support in early
mobilization and recovery of the patient after sur-
gery and anesthesia [10]. In this respect, the issue of
selection of drugs for anesthesia and related therapy
including fluid infusion during the perioperative pe-
riod becomes particularly important. These drugs
are required to have minimal inhibitory effect on or-
gans and systems, to accelerate the recovery of func-
tions depressed by anesthesia and surgical interven-
tion. According to Mazina N. et al. (2016),
succinate-containing drugs (such as Reamberin)
have energy saving properties, can positively affect
the outcome in clinical setting and may be used as
fluid therapy components [11]. In another paper the
same group of authors point out that the pharmaco-
logical properties of the drug allow to increase the
clinical efficiency of medical interventions and re-
duce costs by more than 50% by reducing the hospi-
tal stay duration, morbidity and the need for expen-
sive medications [10]. Positive effect of Reamberin
on the antioxidant system, oxygen delivery, blood
flow, mortality in various critical conditions was also
reported by other researchers [13, 14].

Therefore, it seems reasonable to consider
using the succinate-containing solution (Ream-
berin) for initial intravenous fluid therapy in early
postoperative period.

Aim of the study. Comparative assessment of
succinate-containing solution and 0.9% NaCl solu-
tion for initial fluid therapy in early postoperative
period in children.

Materials and Methods

Prospective randomized trial was conducted with
participation of 43 patients (ASA II-III) after elective sur-
gical interventions in the intensive care unit (ICU) of the
Republican Children’s Clinical Hospital of the N. I
Pirogov Russian Scientific Research Medical University
of the Russian Ministry of Health during the period of
10.2018 — 07.2019. The operations were performed
under the general combined endotracheal anesthesia.
The induction was carried out with 8-4 vol.% (3.6-1.8
MAC) sevoflurane in 100% oxygen with a flow 8 L/min, 2
ng/kg 0.05% fentanyl intravenously as bolus, rocuronium
0.6 mg/kg with subsequent intubation of the trachea. In
some cases, we performed catheterization of epidural
space at the level of ThX-ThXI with epidural analgesia of
0.5% bolus ropivacaine, 0.3 ml/kg. Anesthesia mainte-
nance during the operation was done with 2.5 vol.%
sevoflurane inhalation in the air-oxygen mixture with O,
content not more than 40%, analgesia was provided by
continuous 0.05% fentanyl intravenous infusion at a dose
of 3 ng/kg/h, or 0.2% ropivacaine, 0.2 ml/kg/h epidurally,
neuromuscular block was induced with intravenous 1%
rocuronium, 0.6 mg/kg/h. All the patients received peri-
operative fluid therapy with Sterofundin crystalloid so-
lution 10-15 ml/kg/h through infusion pump (Infuso-
mat, B. Braun Melsungen AG, Germany).
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PHVMY nwm. H. U. IIuporoBa Munsnpasa Poccum B 11e-
puog ¢ 10.2018 r. mo 07.2019 r. Onepanyy BBITOJIHAIA
1oj1 0011et KOMOMHUPOBAHHOM 9HOTpaxeaabHOU aHe-
CTe3ueil: MHIYKITUIO IPOBOIUIN HHCYDJIsIIe ceBod-
Jypara — 8-4 06.% (3,6-1,8 MAK) B moroke O, 100% 8
ga/muH, ¢erranmiiom 0,05% BHYTpUBEHHO (B/B) 60-
JIIOCHO 2 MKT'/ KT, pOKypoHHeM — 0,6 MI'/KT C TOCJIeyI0-
el MHTyOarel Tpaxen. B psije cayyaeB BBITOTHAIN
KaTreTepusaluio SMUIYPAIbHOTO IIPOCTPAHCTBA Ha
ypoBHe ThX-ThXI ¢ snuaypa/jbHO aHaIre3uel ponu-
BakamHoM — 0,5% 6oJtioc u3 pacuera 0,3 mu/kr. ITom-
JlepskaHue aHeCTe3UU BO BpeMs Ollepalliy: MHIaJIsans
ceBo(urypana — 2,5 00.% B BO3AYIITHO-KUCJIOPOTHOMN
cMmecu nipu O, He 6ostee 40%, aHAITE3WA TOCTOSTHHON
uHpysueil penranuina — 0,05% B peskruMe 3 MKI/KI/4
B/B nym ponnmBakanHa — 0,2% B pesxknme 0,2 MJI/Kr/4 B
aIUIypabHOE IPOCTPAHCTBO, MUOILJIETUsI B/B POKYpO-
HueM — 1% B pesxkuMe 0,6 Mr/Kr/4. Bcem nmanyueHTam
TIPOBOAMJIN ITEPUOIIEPANMOHHYI0 NH(PY3NOHHYIO Tepa-
MU0 KPUCTAJVIOUIHBIM pacTBopoM CTepodyHIUH C pe-
skMoM HHPy3nn 10-15 Mutr/Kr/4 anmapaToM Infusomat
(B. Braun fms English 230 V).

B 1-i1 rpynne «N», (n=23), B paHHeM I10cJeolepa-
I[IMOHHOM Ilepuofie (B TedeHHe 3 4 I10CJIe Oleparun)
JleTH II0Jy4da/iu HellpepblBHYI0 HHPy3umo 0,9% NaCl B
pesxknme 2,9 (2,3; 3,8) Mi1/Kr/4, Bo 2-i rpymnie «Ry», (n=20)
— CYKIIMHATCOfiepsKallero pacrsopa PeambepuH B pe-
skuMme 2,3 (1,6; 2,8) MJI/Kr/4 yepes LieHTpaabHbIA WU
nepudeprdeckuil BeHO3HbIN noctyn. ITo oneHuBae-
MBbIM ITIOKa3areJaM I'PDYIIIbI OBLIM COIIOCTABHUMBI MEXR Iy
co60¥i 1 He UMeJTH CTaTUCTUYEeCKN 3HAYMMBIX Pa3JIv-
YW 3 NCKJIIOYEHEeM 00'beMa U pesKiMa BBeIeHUs 1C-
ciaenyeMbix mpenaparoB B OPUT, uto 661710 06yC/I0B-
JIEHO OrPAHUYEHUSIMU COIVIACHO MHCTPYKLUAM 110 UX
puMeHeHuIo (Tabur. 1).

B ncciieoBaHAM OIEHUBAJIN: OOIIYIO BOJY Opra-
HuaMma (OBO), BHeKIeTOUHYIO KUIKOCTh (BHIK) opra-
HHU3Ma, BHYTPUKJIETOYHYIO sKUIKOCTD (B3K) oprannsma,
(asosslii yrosa (PY) — apKTaHIeHC OTHOLIEHUS peak-
TUBHOI'O U AKTUBHOI'O COIIPOTUBJIEHUA [IJIs1 OIIpeiesIeH-
HOM 4acTOThI TOKa. 3HaueHue PY xapaKkTepus3yeT eM-
KOCTHBIe  CBOHCTBA KJIETOYHBIX MeMOpaH H
SKM3HECIIOCOOHOCTh OMOJIOTMYEeCKUX TKaHel. CumTa-
eTcs, 9TO 4eM BbIlre DV, TeM «Iydlle» COCTOSTHHAE TKa-
Hel. 3HaueHus OV B nuanal3one 5,4-7,8° kiaaccuum-
pyloTCA Kak HOpMaJbHBIE, 4,4-5,4° — IOHUKEHHEIE,
MmeHee 4,49 — Huskue. OleHUBAJAU TaKke OCHOBHOM
o6MmeH (0O0), — ¢ MOMOIIBI0 6MOUMITEAHCHOTO aHAJIH-
3aTopa ABC-02 «MEJJIACC» (Poccus); 3J1€KTPOJIUTHI
kpoBu (K*, Na*, Cl-, Ca?*), KOC ranmijasipHOl KPOBU
(pH, pCO,, pO,, HCO;3, SBE, ABE). Jlanasie KOC kpoBu
AQHAJIN3UPOBAJIH B IKCIIPECC-Ia00PATOPUH, C IOMOIIHIO
razoananusaropos ABL 800 FLEX, GEM Premier 4000
GEM Premier 3500.

OueHnuBaeMble IOKa3aTe/y peruCcTpUpoOBaId Ha 5
aTallax UCCJIelOBaHUA: 1 — cpasy Ipu NOCTYIJIEHUU B
OPUT (ucxonmuble naHHbIE), 2 — Yeped 60 MUHYT, 3 —
yepes 90 MmuHyT, 4 — yepes 120 muHyT, 5 — 4yepes 180
MHHYT OT MOMeHTa nocrynyienus B OPUT.

CraTuCTUYECKYI0 00pabOTKY OCYIIIECTBJISIIIH C FIC-
MOJb30BAHUEM IIPOTPAMMHBIX CpejcTB nakera IBM
SPSS Statistics 23. JlaHHbIe, TOAYUHAIONIAECS 3AKOHY
HOPMAaJIbHOTO paclipejiesieHus], OlleHUBa/Ii Ha OCHOBA-
HuM Tecta lllannpo—Yuiika, mpencTaBuIv B BUJE Cpel-
Hero 3HadyeHus (M) U cTaHIapTHOI'O OTKJIOHEHUA (+0),

In group 1 («N») (n=23) in the early postoperative
period (within 3 hours after surgery) children received a
continuous infusion of 0.9% NacCl 2.9 (2.3; 3.8) ml/kg/h.
In group 2 («R») (n=20) succinate-containing solution
Reamberin was administered at a dose of 2.3 (1.6; 2.8)
ml/kg/h through central or peripheral venous access.
The groups were comparable in the studied parameters
and had no significant differences except for the volume
and mode of administration of the evaluated medica-
tions in ICU due to limitations specified in the instruc-
tions for medical use (Table 1).

The study assessed total body water (TBW), extra-
cellular fluid (EF) of the body, intracellular fluid (IF) of
the body, phase angle (PhA) equal to the arctangent of
the ratio of net reactive current to the resistive current.
The PhA characterizes the capacitive properties of cell
membranes and the viability of biological tissues. It is be-
lieved that the higher the PhA, the «better» the condition
of tissues. PhA values in the range of 5.4-7.8° are consid-
ered normal, 4.4-5.4° are classified as reduced, while
those lower than 4.4° are deemed low. The following pa-
rameters were also evaluated: basal metabolism (BM)
using the ABC-02 «MEDASS» bioimpedance analyzer
(Russia); blood electrolytes (K*, Na*, Cl-, Ca?*), capillary
blood acid-base balance (pH, pCO,, pO,, HCO3, SBE,
ABE). Blood acid-base data were analyzed in a rapid re-
sponse laboratory using ABL 800 FLEX, GEM Premier
4000 and GEM Premier 3500 gas analyzers.

The evaluated parameters were recorded at 5 stages
of the study: 1 — immediately upon ICU admission
(baseline), 2 — 60 minutes, 3 — 90 minutes, 4 — 120 min-
utes, 5— 180 minutes after the admission to ICU.

Statistical analysis was performed using the IBM SPSS
Statistics 23 software package. An assessment of the nor-
mality of data was evaluated using the Shapiro-Wilks’ test,
and at normal distribution of variables data were processed
and presented as averages (M) and standard deviations (+0),
with the assessment of statistical significance of intergroup
differences using Student's t test. If variables were not dis-
tributed normally, data were presented as medians (Me) and
1 and 3 quartiles (Q1; Q3), with subsequent analysis using
non-parametric Wilcoxon's criterion (W-test), or Mann—
Whitney criterion (U-test). The differences were considered
significant at P<0.05.

Results and Discussion

There were significant differences in plasma
potassium level between the groups at the 2nd
(P=0.01) and 5% (P=0.04) stages of the study;, i. e. 60
and 180 minutes after the start of initial solution in-
fusion (Table 2). At the same time, in group N, at
the 2 stage potassium level decreased by 7%, and
in group R it increased by 2.1% vs the baseline. By
the end of the study, though, potassium level de-
creased in group N by 6.9% and in group R by 6.5%.
In group N intragroup differences were significant
at the 2n (P=0.02) and 5" (P=0.01) stages, while in
group R no significant differences from the baseline
were found at any stage. In all cases, the potassium
levels were within the reference values. No signifi-
cant differences in the level of other electrolytes
(Nat, Cl-, Ca*) were registered between the groups.
Nevertheless, in group N at the 2"d stage the level of
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C OLIEHKOH CTAaTUCTUYeCKOH 3HaYMMOCTHU UX Pa3/IMuuil
no t-kpurepuio CrerogentTa (7-Tect). AHaIM3 Henapa-
METPUYECKHUX TaHHBIX, IPEICTaBJIE€HHbIX B BUJE Me-
nuanbl (Me), 1 n 3 kBapTuiieit (Q1; Q3), ocyiecTBasImn
no Kpurepuio Buiakokcona (W-tecT) M KpUTEpHUIO
Maunna-¥Yutau (U-Tect). Pagnuuna npuHUMa/u CTaTy-
CTAYECKU 3HaUYUMbIMU Ipu p<0,05.

Pe3ynbTaThl M 00CYK/IEHHE

KonneHTpanusa kamusa B IJla3Me KPOBU
“MeJia CTaTUCTUYeCKU 3HAYMMble OTVIMYUA MEKITY
rpynmnamu Ha 2-M (p=0,01) u 5-M (p=0,04) sTamax
HhccaenoBanus, T. €. ueped 60 u 180 MuHyT mocse
Hadasa nH(Qy3nH CTapTOBOTO pacTBopa (TadJr. 2).
IIpu saTom B rpymie N Ha 2-M aTare oTMe4YaIyd CHU-
JKeHHe IIoKa3areJss Ha 7%, a B rpynne R — yBe-
JauyeHue Ha 2,1% 110 OTHOILIEHUIO K MUCXOTHOMY
3Ha4eHU10. K KOHIy ucciieqoBaHus KOHIIEHTpa-
Ud KajauAa CHUKaJach B rpymnie N Ha 6,9% u B
rpynne R — Ha 6,5%. OrmeTnau, 4To B rpynne N
BHYTPUTPYIIIIOBBIE PA3JIN4¥sl ObLIM 3HAYUMbBI Ha
2-M (p=0,02) 1 5-M (p=0,01) sTamax, B TO BpeMs Kak
B rpymnne R Hu Ha ogHOM aTane He BBIABUJIYU CTa-
TUCTAYECKU 3HAYUMBbIX PA3JIUUYUU OT MCXOIHBIX
3HaYeHUH. Bo Bcex ciydasx 3HaueHus Iokasare-
JIsl HAaXO/TWJIMCh B IIpeJiesiax pedpepeHCHbIX 3Have-
HUM. KoHIleHTpaIus OCTaJbHBIX OIlEHUBAEMBIX
asiekTposintoB (Na*, Cl-, Ca®*) He ©UMeJia 3HAUUMBIX
pasJin4yuil Ha sTanax uccaeqoBaHUs MesK Iy TPYII-
namu. Tem He MeHee, B rpymre N Ha 2-M 9Tare KOH-
[eHTpalus HaTPUsS 3HAYMMO NOBBINIATIACH OT
3HavyeHu# 1-ro sramna Ha 2,1% (p=0,01), a K KOHITY
HCCJIeJOBAaHUS — yKe He UMeJia C HUM 3HaYUMBbIX
passimuuil. B rpynme R Ha Bcex aTanax ucciaenoBa-
HUS JAaHHBIN IOKA3aTeJ b He UMeJI 3HAaUYUMBbIX pa3-
JIMYUH ¢ ero UCXONHBIMM BeJIMYMHaMU. B rpymnme
R HaO/TI01A/TM 3BHAYMMOE CHUSKEHME COMlep KaHUs
Cl-Ha 2,7% (p<0,05) Ha 5-M aTarne uccjaeg0BaHUA.

OTMedyeHHble W3MEHEHUs KOHIeHTPAalluu
3JIEKTPOJIUTOB B IJIa3Me KPOBU CBUETEIbCTBO-
Ba/sim 0 OoJiee 6JIArONPUATHON AUHAMUKE Psiaa
rokasaresjieli TPU HCIOJb30BAaHUM pPaCTBOpa
PeambepwuHa B cpaBHeHUM ¢ pacTBopoMm 0,9% NaCl.

ITpu o1ieHKe BOTHOTO OajIaHCca 3HAYUMbIX Pas-
JIMYUI MeYKTy TPYIIIIaMy Ha dTalax UCCIe0BAHUS
BRIABIIM (Tabu1. 3). OqHAaKo K 5-y aTamy Ha poHe
nHpysuu pactsopa 0,9% NaCl B rpynnie N oTmeua-
JIY 3HAYMMOe yBeJINYeHNe OT UCXOAHBIX 3HAaUeHU I
OBO —wua3%, Bu/K—na3,4% uBX —na2,7%.B
rpymmne R Takyxe 3Ha4MMO [OBBINIAINCH 3HAYCHUS
OBO —mna 3,6%, BuK —na 3,2% u B’YK — ua 3,8%.

Nunamuka nmokasareseid KOC kpoBu B 00enx
rpyInnax Ha 2-M JTalle XapaKTepru30Bajlach 3HAYM-
MbIM cHUKeHreM pH Ha 1,3% OT UCXOIHBIX 3Ha4e-
Huii (TadJr. 4). K 5-y aramy camykenne pH ot ncxon-
HOT0 3Ha4YeHUsl ObLI0 O0JIee BEIPASKEHO B TPYIIIE
N, yem B rpynme R —na 1,2%, u Ha 0,9%, cooTBeT-
cTBeHHO (p<0,01). pCO, B rpynme N 3HaYNMO yBe-
JUYUBAJIOCH OT MCXOMTHBIX 3HAUEHUH Ha 2-M U 5-M

sodium significantly increased compared with the
values of the 1 stage, by 2.1% (P=0.01), whereas by
the end of the study there were no significant differ-
ences observed. In Group R, at all stages of the
study this parameter did not differ significantly
from the baseline. In Group R there was a signifi-
cant decrease of Cl- level by 2.7% (P<0.05) at the 5®
stage of the study.

The observed changes of electrolyte plasma
levels suggest more favorable changes in some pa-
rameters when using Reamberin solution in com-
parison with 0,9% NaCl solution.

When assessing the water balance, no signifi-
cant differences between the groups were revealed
(Table 3). However, by the 5% stage, a significant in-
crease of TBW by 3%, EF by 3.4%, and IF by 2.7%
from the baseline was observed in the group N. In
group R there was also a significant increase in TBW
by 3,6%, EF by 3,2% and IF by 3,8%.

The changes in acid-base parameters in both
groups at the 24 stage were characterized by a sig-
nificant reduction of pH by 1.3% from the baseline
(Table 4). By the 5" stage the pH reduction vs the
baseline was more prominent in Group N than in
Group R — by 1.2% and by 0.9%, respectively
(P<0.01). pCO, in group N significantly increased
compared with the baseline at the 27 and 5% stages
by 24.6% and 20.7%, respectively, and in group R by
24.4% and 22.4%, respectively, slightly exceeding
the upper limit of reference values. pO, in group N
significantly decreased by 42.4% at the 27 stage and
by 50.8% at the 5" stage. At the same stages, pO, in
group R decreased by 46.5% and 41.5%, respec-
tively. HCOj3, SBE and ABE significantly decreased
in group N vs the baseline: at the 2" stage by 9.3%,
37.8% and 56%, and at the 5" stage by 2.6%, 37.8%
and 26.6%, respectively. Meanwhile, significant
changes of HCOj;, SBE and ABE in R group took
place only at the 24 stage — 10.4%, 52.2% and 64%
respectively, while at the 5% stage the differences
were nonsignificant.

When assessing the state of cell structures in
group N, a significant decrease in PhA was noted
throughout entire study: by 8.6% at the 27 stage
and by 6% at the 5% stage (P=0.01) (Table 5). Al-
though this parameter was within the normal ref-
erence range in those who received 0.9% NaCl so-
lution, there was a significant trend towards lower
values indicating reduced cell membrane capaci-
tive properties and tissue viability. In group R no
significant changes of this parameter from the
baseline were found.

Throughout the entire study, the basal metab-
olism showed no significant inter- and intragroup
differences, P>0.05.

The study found that significant differences
between groups were only seen in plasma potas-
sium levels, which tended to greater decline in chil-
dren who received 0.9% NaCl solution. This can be
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ararax — Ha 24,6 1 Ha 20,7%, COOTBETCTBEHHO, a B
rpynmne R — Ha 24,4 u 22,4% COOTBETCTBEHHO,
HE3HAYUTEJIbHO IIPEBbIIIasi BEPXHIOI I'PAaHUIY
pedepencHbIix 3Hauenuii. pO, B rpynne N 3Hauu-
MO yMEHBIAJIO0Ch Ha 42,4% Ha 2 arane u Ha 50,8%
Ha 5 arane. Ha atux sxe sranax B rpymnne R npo-
ncxonuiao cHukenune pO, Ha 46,5% u Ha 41,5%.,
COOTBETCTBEHHO. B CpaBHEHUM C WCXOIHBIMHU
3HA4YeHUAMU B rpynne N 3HAUYMMO CHIYKAJIUCH
HCO;, SBE u ABE: Ha 2-M atane — Ha 9,3, 37,8 u
56% u Ha 5-M arane — Ha 2,6, 37,8 u 26,6% cooT-
BETCTBEHHO. B TO jke BpemMs 3HaAYNMbIe U3MeHe-
Hus nokasaresneir HCOj;, SBE u ABE B rpynne R
IIPOUCXOAWJIV JINIIb Ha 2-M gTane — 10,4, 52,2 u
64% COOTBETCTBEHHO, a HA 5-M JTalle pa3anyus
OBLJIM CTATUCTUYECKHU HE3HAYNMEI.

IIpu oneHKe COCTOAHUA KIETOYHBIX CTPYK-
Typ B rpynie N OTMeTU/Id 3Ha4UMO€e CHUKEHHE
3HavyeHuss OV Ha MPOTIKEHUU BCEro HabJTIofe-
HuA — Ha 8,6% Ha 2-M arane 1 Ha 6% K 5-y aTany
ucciaenopanus (p=0,01) (tabs. 5). M xoTs aToT
IOKa3aTeJib IIPU UC0JIb30BaHUU pactBopa 0,9%
NaCl HaxoguJcs B Iipefesiax, XapaKTepU3yeMblX,
KaK HOpMaJIbHbIE, OTMEeYeHHOe 3HaYnMoe CMe-
IIleHre ero 3HaYeHUH K 60Jiee HU3KUM ITudpam
YKa3bIBaJIO Ha TEHIEHIIAIO K CHUYKEHUIO eMKOCT-
HBIX CBOHCTB MeMOpPaH KJIETOK U 5KU3HECITOCO0-
HOCTH TKaHell. B rpynne R 3HaunMBbIX U3MeHEeHUN
9TOr0 MoKasaTeJisd OT MCXOIHBLIX 3HAUYeHWH He
00HAPYKRUAH.

IToka3aTeJab OCHOBHOrO OOMeHa Ha BCEM
NIPOTSAKEHUN UCCIENOBAHUA He UMeJ MEeKIPyIl-
IIOBBIX ¥ MEKITAHBIX BHYTPUTPYIIIOBBIX 3HAYM-
MbIX pasauunii, p>0,05.

B xopme umcciemoBaHus yCTAaHOBWJIM, YTO
3HAQYMMBble pas3JIMuYUA ME)KAy CpyIIlaMy IIpo-
ABJISAJNACH TOJABKO B NWHAMUKE KOHIIEHTPAUU
KaJIus B TlJ1a3Me KPOBU, UMEBIIEN TEHIEHITUIO K
CHUIKEHUIO B OOJIbIIEN CTEeTIeHN Y JeTel, KOTo-
pbIM TpuMeHsau pactsop 0,9% NaCl. 3To BrioJsiHe
00'BACHSIETCS OTCYTCTBHEM KaJIVsI B 9TOM Tepe-
JIMBAEMOM IIperapare U ero HaJIn4neM B COCTaBe
pactBopa PeamOepun. B CBSI3U C 9TUM BaskHO
OTMETUTH, YTO MCI0JIb30BAHHBIN pesKUM HUH Y-
37M MIPenaparoB B 00enX rpymnmnax He TPUBOIAI K
W3MEHEHUWI0 KOHIIEHTPAIluU KaJusl 3a MpeJesibl
pedepeHCHBIX 3HAYEeHUH, YTO HEe MOKET OBIThH
rapaHTHPOBAHHO, ecytu pacTBop 0,9% NaCl 6ymeT
BBOJIUTHCsI ObICTpee U B OoJsbIlleM oO0beMe. [1pu
ucnoJib3oBaHuu pactsopa 0,9% NaCl ormeruiu
TaKyKe 3HAUYMMOe NOBBINIeHNe COJlepyKaHUs HaT-
pHYsA B KPOBM Ha BCeX JTAIlaX UCCIeJOBAHUSA, YTO,
BO3MOYKHO, 00yCJIOBJIEHO OOJIBIITUM COEPsKaHU-
eM HaTpusA B JaHHOM IIpenapare 0 CpPaBHEHHUIO C
pactBopoMm Peambepun (154 MMoJab/a u 147,2
MMOJIb/JI, COOTBETCTBEHHO), a TaKsKe OOJIbIIel
CKOpOCTBHIO 1 06 bEMOM BBEIEHUS.

CamxeHne 3HaueHnd PV mociie BBeIeHUSA
pactBopa 0,9 % NaCl, MokeT OBITH CJI€ICTBUEM

easily explained by the absence of potassium in the
intravenous fluid and its presence in the Ream-
berin solution. In this respect, it is important to
note that the infusion regimen used in both groups
did not alter the potassium level beyond the refer-
ence values, which cannot be ensured if the 0.9%
NaCl solution is administered faster and in a larger
volume. In those who received 0.9% NacCl solution,
there was also a significant increase in blood
sodium level at all stages of the study, which may
be due to higher sodium content in this solution in
comparison with Reamberin (154 mmol/l vs 147.2
mmol/l, respectively), as well as to higher rate and
larger volume of infusion.

Reduced PhA after the infusion of 0.9% NacCl
can be caused both by its direct action due to the
disturbed water-electrolyte balance of the cell and
indirect effect due to changes in acidity of the in-
ternal environment.

Although changes in several parameters re-
vealed in patients receiving 0.9% NaCl solution in
comparison with the Reamberin solution do not
provide grounds to refuse from using this prepara-
tion as an initial solution for fluid therapy in the
early postoperative period, they still indicate the
necessity to use it with caution.

Conclusion

When choosing a drug for initial fluid therapy
in the early postoperative period in children, it is
necessary to take into account more favourable ef-
fect of Reamberin succinate-containing solution on
the water-electrolyte and blood acid-base balance,
as well as the state of cell membranes in compari-
son with 0.9% NaCl solution.

KaK ero mpsiMoro Je¥CTBUSA 3a CUET HAPYIIEHUS
BOJHO-3JIEKTPOJIUTHOTO HajaHca KJIETKH, TaK U
OTIOCPEJJOBAaHHOI'O — 3a CUET U3MEHEHHUSI KHUCJIOT-
HOCTY BHYTpPEHHEU CpeJbl.

V3MeHeHUs psifja MOKasareJieli, BbIsIBJIEH-
HBI€e IPY UCII0Ib30BaHuu pactBopa 0,9% NaCl o
CpaBHEHHUIO C pacTBOpoM PeambepuH, XOTh U He
JAIOT OCHOBAHMM OTKa3aTbCsl OT INPUMEHEHWUS
JAHHOTI'O IIperapara B Ka4yecTBe CTapTOBOTO pac-
TBOpa MH(PY3NOHHOH Tepanuy B paHHEM IIOCJIe-
OIEPAalIOHHOM IIepHOJe, BCE K& CBUAETENb-
CTBYIOT O HEOOXOIMMOCTH €TI0 HCII0JIb30BAHUSA C
OCTOPO>KHOCTBIO.

3akJaouenue

IIpu BBIOOpE TIpemapaTa cTapToBON HMHY-
3MOHHOU TEPAINX B pAaHHEM 10CJIE0TIEPAIITOHHOM
TIeproJie y IeTeH CJIeyeT YIECTh, YTO CYKIIMHATCO-
Iepsramiuii pactBop PeamOepun OsaronpusiTHee
BJIMsIET HA BOIHO-3JIEKTPOJIUTHBIN Oamanc, KOC
IUIa3MbI KPOBH, COCTOSTHHE KJIETOYHBIX MeMOpaH
B cpaBHeHUH ¢ pactBopoMm 0,9% NaCl.
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