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Ilens uccnedosanus. OueHnTs BIMSIHIE KPHCTAJUIONIHOTO IIOJMHOHHOTO pactBopa PeamGepun 1,5% Ha cocrosiHue KireToy-
HBIX CTPYKTYP B NE€PHONEPANUOHHOM Iepuoje y aereil. Mamepuanvt u memoowvt. IIposeieHO paHIOMH3HPOBAHHOE NPO-
cneKTuBHOe ucciaenoBanue y 117 nereii B Bodpacre ot 1 10 18 et npu pa3inyHbIX XUPYPruyeCKUX BMeIaTeIbcTBax Ha $ho-
He aHecTe3uH ceBOdIypanoM, (HPeHTaHHIOM, POKYPOHHEM U ¢ o1leHKoi 10 ASA I—II. B ocHOBHYI0 rpymiLy GbLIH BKIIOYEHbI
55 mereii, 3a 20 MUHYT /10 OKOHYaHHsI ONEPATHBHOIO BMeNIaTeabCTBa OasncHasi nH(Yy3MOHHAS TEPANNs 3aMEHsIacCh HA HH-
dysuonusiii pactop «1,5% PeamGepun». B rpynny cpaBHeHus BKoueHbl 62 pebeHKa, y KOTOPbIX 32 20 MUHYT 10 OKOHYa-
HHUS OIIEPaTHBHOTO BMeNIaTeabCcTBa GasucHas nHGy3nOHHas Tepanus 3aMensuiack Ha 0,9% pacrBop NaCl. B ocHoBHOIf 1
KOHTPOJIbHOII IpyIIIie pPacTBOPBI BBOAMIMCH B 103€ 6—10 MJI/Kr/CyT B 3aBHCHUMOCTH OT BO3pPacTa MallHeHTOB CO CKOPOCTHIO
2 mu/muH. Pesyavmamot. YcraHosaeno, uro 1,5% PeamGepun cnocoOCTByeT Goslee paHHEMY M 3HAYMMOMY YJIy4HIEHUH
(YHKIMHU KJI€TOYHBIX CTPYKTYP B IEPHONIEPAIMOHHOM Nepuoje y neteii. Kniouesoie cnosa: undysnonnas repanusi, KIeTou-
HbIE CTPYKTYPBI, (ha30BbIil yroJ, CyKIHMHATCOIePKAIHUil pacTBOP, AEeTH.

Objective: to evaluate the effect of a 1.5% crystalloid polyionic Reamberin solution on cellular structures in children in the
perioperative period. Subjects and methods. A randomized prospective study was conducted in 117 children aged 1 to 18 years
during different surgical interventions under anesthesia with sevoflurane, fentanyl, or rocuronium to provide ASA I—II esti-
mates. A study group included 55 children, in whom basic infusion therapy was switched to infusions of 1.5% Reamberin solu-
tion 20 minutes before the end of a surgical intervention. A comparison group comprised 62 children, in whom basic infusion
therapy was switched to infusions of 0.9% NaCl solution 20 minutes before the end of surgery. In the study and control groups,
the solutions were administered in a dose of 6—10 ml/kg depending on age at a rate of 2 ml/min. Results. 1.5% Reamberin solu-
tion was found to contribute to earlier and significant improvement in the function of cellular structures in children in the peri-
operative period. Key words: infusion therapy, cellular structures, phase angle, succinate-containing solution, children.
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Beenenne

[Iprmerenne MpernapaTos, OOJANAIONMX [UTOIPO-
TEKTOPHBIMU CBOWCTBAMHU, UMEET Ba)KHOE 3HAYEHUE B TIPO-

Introduction

The use of cytoprotective drugs has a crucial impait
on prophylaxy of perioperational complications [1—4].
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(rnaktuke nepuonepanMoHHbIX ocyoxkHenuii [1—4]. Tpu
OllepaTUBHBIX BMELIATEIbCTBAX B YCJIOBUSX OOIIel aHecTe-
3UM HaPSITY C TIOBPEKAAOIINME (hDaKTOPAMU XUPYPTHYeC-
KO¥T arpecc MMEIOT MECTO M HeTATHBHbIE BIIVISTHUS TIPEma-
paToOB AHECTE3WH, OKA3LIBAIONINX OTIOCPEIOBAHHOE U/UIN
NpsIMOE BO3/IEICTBUE Ha KJIETOUHbIE MEMOPAHBI PA3INUHbIX
opraHoB u cucteM [5]. OaHOI U3 3a1a9 aHECTE3NOTIOTHN STB-
JITETCST TIPEAYTIPE/KACHIIE HETATHBHOTO BO3EHCTBUS OTIe-
PAIMOHHON TPABMBI U TIPOBOAMNMOIT AHECTE3NH Ha MATINEH-
Ta, YTO JOCTUTAETCS PA3TMIHBIMU METOMAMMH, BKIIOYAs
UCIIOJIb30BaHKe 0ojiee COBPEMEHHBIX OPraHOIPOTEKTOP-
HBIX AHECTETHUKOB [ 6], yMEHBINEHNE 035 BBOAUMBIX TIPETTa-
paToB, MpUMEHEHE aIbI0BAHTOB, NCIOIB30BaHIe A(H(HEKTOB
cuHeprusMa u ip. B Hactostiiiee BpeMst 171t OTIEHKY (DyHKITHN
KJIETOUHBIX MeMOPaH, KaK OJHOTO U3 MHTErPaJbHbIX TT0Ka3a-
TeJIeil TIOBPESKIAIONIETO U 3AlUTHOTO AEHCTBUS UCTIONb3Ye-
MBIX MEIMKAMEHTOB U UHBIX (DAKTOPOB, B KIMHITICCKUX YCIIO-
BUSX HUCIOJb3yeTcs (DA30BbIA yroJ OGUOMMIIEaHCA TeJa.
DazoBbIi yroJI- 9TO APKTAHTEHC OTHOMICHIST PEAKTUBHOTO 1
AKTUBHOTO COMPOTUBICHUI [I7IST HEKOTOPOH YacTOTHI TOKA.
3muavenne (hazoBOTO yIJia XapaKTepu3yeT eMKOCTHBIE CBOTCT-
Ba KJIETOUHBIX MEMOPaH U 5KU3HECIIOCOOHOCTD TKaHel: cumTa-
€TCsl, 9TO YeM BbIIIe (Ha3oBBIi YO, TEM JIydIlie COCTOSTHIE
TKaHeil [7]. B kimHuKe ($hasoBbIil yros CIyKUT MHTErpajib-
HBIM TTOKA3aTETeM, XapaKTePU3YIONNM MHTEHCUBHOCTD IECT-
PYKTHBHBIX TIPOTIECCOB U HAPYIIEHIE YIIOPSIIOUYEHHOCTH KJTe-
TOYHBIX CTPYKTYp opranuama. 1o mikase (Selberg O., Selberg
D, 2002) [8] ero oTkjioHEeHHE OT HOPMAJbHBIX 3HAYEHMIT
(5,4—7,8) B CTOPOHY UX TOBBINIEHNST MHTEPIIPETUPYETCST KAK
TIOJTOKUTENBHBIN KPUTEPHI COCTOSTHST KIIETOUHBIX CTPYKTYP
7 CITIOCOOHOCTH K BBICOKOI METabO0IMIeCKOi aKTUBHOCTH, 1O~
HUDKeHHble 3Havenns (4,4—5,4) — HOCAT 0OpaTHBII Xapak-
tep. Taknm 06pasoM, MOKHO CAEIaTh BBIBOJ, YTO (hasOBbLINA
YTOJI- ATO TTAPAMETP, OTPAKAIONINI COCTOSTHIE KIETOK Opra-
HM3Ma, YPOBEHb 00111eil paboTOCIOCOOHOCTU U MHTEHCUBHOC-
i1 0OMEHA BEIECTB.

Ienv uccredosanust — OlEHKA BIVSTHUST KPUCTAJLION/I-
HOTO MOJIMUOHHOTO pacTBopa PeamGepri 1,5% 1a coctosgnmne
KJIETOYHBIX CTPYKTYP B TIEPUOTIEPATTHONHOM TIEPUOJIE Y JIETEN.

Marepuan u MeTObI

Wccnenosanist iposeennl y 117 narmentos (tabu. 1) B Bo3pa-
cre ot 1 10 18 siet ¢ onenkoit mo ASA I-11 ipu 11aHOBBIX XUPYPru-
YeCKHX BMelaTebeTBax. [lainenTs! ObLin pasziesieHbl Ha 2 TPYIIIIbL:
B 1-i1, ocHoswoii rpyrie (OT), (n=55) 3a 20 MuH /10 OKOHYAHSI OTTe-
PATHBHOTO BMEMIATENbCTBA Oa3ucHast NH(Y3MOHHAST TEPAITHST 3aMe-
Hstach Ha MHMY3HOHHBII pacTBop «1,5% PeambGeput», BO 2-if, KOH-
tpoubroit rpyme (KT), (n=62) — ma 0,9% pacrsop NaCl B Tom ke
peskuMe 1 oObeMe BBeeHus. [TaineHTsl OCHOBHON U KOHTPOJIBHO
IPYIIIIBL OBLIN Pa3/ieJieHbl Ha 3 TOATPYIIIIbI, COTJIACHO BO3PACTY:
1 moarpymnma — 1—3 roza; 2 moarpymma — 3—12 JreT; 3 moarpymnma —
12—18 net. Uccaenyempie pactBopsl BBoM/IN B 103e: 10 Mir/Kr/cyT
B Bo3pacte 1—3 roma, 8 msi/Kkr/cyTt B Bo3pacte 3—12 jet u
6 mu1/Kr/cyT B Bogpacte 12—18 et co cKopocThIo 2 MIT/MUH.

WHAYKIHIO aHeCTe31N OCYIIECTBIISIIN ceBO(IyPaHOM B KOH-
nentpaipu 8% B noroke 100% O,. 8 1/MuH. MHUOILIErHIO BBITIOJ-
Hs pokyporuem 0,6 Mr/Kr iJist MHTYOAIuy Tpaxeu U B ajibHeli-
mem 0,6 mr/kr B uac. [lommepskanue amecTe3uu MTPOBOIIIII
cesodiypanoM 2,5—3,5% B BO3/YIIHO-KUCJIOPOJHON CMeCH TIpH
O, 1e 6omee 40%. AHATTE31IO BBITOTHSIIN GOTIOCHBIM BBEIEHUEM
(enranuma 0,005% B 103e 3—5 MKI'/KT B Yac.

During surgery under general anesthesia, in addition to
damaging factors of surgical aggression there are negative
influences of anesthesia drugs that directly and/or indi-
rectly effect cell membranes of various organs and systems
[5]. One of the objectives of anesthesiology is to prevent
the negative influence of surgical trauma and anesthesia on
the patient, which is achieved by various methods includ-
ing the later use of organ-protective anesthetics [6], a
decrease in the dose of administered drugs, administration
of adjuvants, the use of synergy effects, etc. Nowadays, in
order to assess the function of cell membranes, as one of the
integral indicators of damaging and protective effect of the
drugs and other factors, the bioimpedance phase angle is
used in clinical settings as an indicator of cell integrity and
body cell mass. Phase angle is the arctangent of the ratio of
reactive resistance to active resistance at a certain current
frequency. The phase angle value characterizes some prop-
erties of cell integrity and tissue viability: it is believed
that the greater the phase angle is, the better the condition
of the tissue is [7]. In clinical practice, the phase angle is an
integral indicator characterizing the intensity of destruc-
tive processes and violation of the orderliness of the cellu-
lar structures of the body. On a scale (Selberg O., Selberg D.,
2002) [8], its deviation from normal values (5.4 to 7.8) in
the direction of their increase is interpreted as a positive
criterion of the state of cellular structures along with the
ability to of cells to possess high metabolic activity, lower
values (4.4 to 5.4) are indicators of a reversed situation.
Thus, the phase angle is a parameter reflecting the state of
the body's cells, the level of overall performance and meta-
bolic activity.

The aim of the investigation: estimation of the effect of
polyionic crystalloid solution of 1.5% Reamberin on the state
of cellular structures in the perioperative period in children.

Materials and Methods

The studies were performed in 117 patients (Table. 1) aged 1
to 18 years with ASA 1—2 during elective surgeries. The patients
were divided into two groups: in the first group — treatment
group (TG), (n=55) the background infusion therapy was substi-
tuted for «1.5% Reamberin» infusion solution 20 minutes before
the end of surgery, while in the second group — control group
(CG), (n=62) — for 0.9% NaCl solution in the same amount and
mode of administration. Patients of both treatment and control
groups were divided into three subgroups according to age: 1 to 3
years old (subgroup 1); 3 to 12 years old (subgroup 2); 12 to 18
years old (subgroup 3). Test solutions were administered in a dose
of 10 ml/kg/day for 1 to 3 year olds, 8 ml/kg/day for 3 to 12 year
olds, and 6 ml/kg/day for 12 to 18 year olds at a rate of 2 ml/min.

Anesthesia was induced with sevoflurane 8% in 100% O, 8
1/min. Myoplegia was rocuronium 0.6 mg/kg for intubation of the
trachea and subsequently 0.6 mg/kg/hour. Anesthesia was main-
tained with 2.5—3.5% sevoflurane in air and oxygen mixture (no
more than 40% of O,). Analgesia was provided with a bolus injec-
tion of 0.005% fentanyl in a dose of 3—5 ug/kg/hour.

In both groups, the background infusion therapy was per-
formed with a solution of Sterofundin and 6% HES (130/0.4) at a
ratio of 6:1 at the rate of 10—15 ml/kg/hour, depending on the
nature and extent of surgery.

Indicators were recorded by means of portable bioimpedance
analyzer «<ABC-01 MEDASS» with the use of the bioelectrical
indicator, i.e. the magnitude of the phase angle.
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Kpurnueckme cocTOAHMUA B MeAMATPUN

Ta6imua 1. Kimnnyeckas xapakTeprcTiKa MaMeHTOB
Table 1. Clinical characteristics of patients

Parameters Subgroups Value of parameters in groups p
treatment (n=55) control (n=62)

Average age, years 1 1£0.5 1.5+0.5 0.125
2 8+2.6 6+2.3 0.067
3 15+1.9 14.5%1.4 0.926

Body weight, kg 1 12+2.8 12421 0.347
2 28+15 21+8 0.136
3 57.5+15.9 55+15.4 0.422

Duration of surgery, min 1 70+34.1 85£33.6 0.235
2 75+38.4 70+33.4 0.637
3 72.5+36.9 77.5 +48.4 0.528

Duration of anesthesia, min 1 120+34.8 130+38.9 0.388
2 120+44.7 105+38.3 0.559
3 130+45.3 120+53.6 0.384

Note (mpumeuanue): Parameters — nmokasarenu; value of parameters in groups — 3HaueHue mokasaTesieil B rpymmax; treatment
group — OCHOBHasI 'pyIIna; control group — KOHTpobHAS TPYIIA; average age, years — cpeHni Bozpact, roasl; body weight, kg
— macca Teaa, kr; duration of surgery, min — npogo/KuTeNbHOCTH Onepanuu, MuH; duration of anesthesia, min — npoxomxu-
TeJIBHOCTh HapKo3a, MUH. Subgroups treatment group — MOATPyIIbl OCHOBHOW rpynmbi: 1 — n=14; 2 — n=23; 3 — n=18.
Subgroups of control group — noarpynner KOHTpoBHON Tpynnbl: 1 — n=18; 2 — n=23; 3 — n=21.

Ta6auna 2. UsMeHenue nokasareist (pa3oBoOro yria y JeTeil Ha pas3jiu4HbIX dTanax uccaemosanus (M+m; n=117).
Table 2. Variation of the phase angle value in children at different stages of the investigation (M+m; n=117).

Subgroups of patients, n Solution Variation of phase angle value in the stages of the investigation

Initial value Prior to infusion 30 minutes after 60 minutes after
(after induction of test solution  start of infusion  start of infusion

of anesthesia) of test solution of test solution
1 (1 to 3 year olds); 1.5% Reamberin 4.53%0.8 4.43+0.8 5.77+1.2 4.3+0.8
n=32 (n=14)
0.9% NaCl 4.75+0.7 4.45+0.7 4.24+0.8 4.81+1
(n=18)
2 (3 to 12 year olds); 1.5% Reamberin 5.8+0.8 5.97+0.8 7+1.7 7.1+0.9
n=46 (n=23)
0.9% NaCl 6x1.7 6x1.8 6.1£1.2 6.3£1.9
(n=23)
3 (12 to 18 year olds); 1.5% Reamberin 7.3+1.7 6.840.9 8.8+1.7 7.94+2.6
n=39 (n=18)
0.9% NaCl 7.3+2.1 7+£1.6 7.8+1.8 7.3+1.8
(n=21)

Note (npumeuyanue): Variation of phase angle value in the stages of the investigation —usmenenuist okasaresieii (hazoBOro yriia Ha aTarnax
uccenosanust; Subgroups of patients, 7 — noarpynmsr GosbHBIX, 7; solution — pactsop; initial value (after induction of anesthesia) — uc-
xo/iHOe 3Hauenue (I10cjie BBOAHOIT atectesun); prior to infusion of test solution — nepea BBesenuem uccneyemMoro pactsopa; 30 minutes
after start of infusion of test solution — uepes 30 MuHYT ¢ Hayasa BBECHUsI HCCIeyeMOoro pactBopa; 60 minutes after start of infusion of test
solution — uepes 60 MuHyT ¢ Hauasa BBEIEHUS HCCIEAyeMOro pactBopa; subgroup 1 (1 to 3 year olds) — 1 moarpymma (1—3 rozma); subgroup
2 (3 to 12 year olds) — 2 noarpyma (3—12 ser); subgroup 3 (12 to 18 year olds) — 3 nmoarpymma (12—18 sier); reamberin — peambepun;
variation of phase angle value in the stages of the investigation —usmenenve nokasaresist (HazoBOTO yrila Ha aTarax UCCACAOBAHSL.

B obenx rpymmax 6asicHyio HHYIHOHHYIO TEPATINIO OCYIIe-
crisiin pactBopoM Crepodynauna u I9K 6% (130/0,4) B coor-
norrernu 6:1 u3 pacyera 10—15 Mir/Kr/4ac B 3aBUCUMOCTHU OT Xa-
pakTepa i 06beMa OTepaTUBHOTO BMEIIATETbCTBA.

Perucrpanuio rokasareJieil IpOBO/IIJIN IIPH HOMOIIH [T0PTa-
TUBHOTrO GuonmIieancHoro anaausatopa «<ABC-01 MEJTACC» ¢
MCIIOTB30BAHNEM OMODJIEKTPUYECKOTO TTOKA3ATENSI- BETIMINHBI
(hazosoro yria.

JLJist OlIeHKH IOCTOBEPHOCTH MOJIYYEHHBIX PE3YJITATOB BEChH
1 poBoil MaTepuas GbIT MOIBEPTHYT CTATUCTIHIECKON 06paboT-
Ke 110 OOIMM MPaBUJIaM BAPUAIMOHHON CTATUCTUKU C TIOMOIIBIO
nakera rmporpamm Statistica 10.

PesyabraThl 1 00CyK/IEHHE

[l cpaBHEHNS TOTYYEHHBIX PE3YJIBTATOB B KOHTPOJIb-
HOU 1 OCHOBHOT IPYTITIe OBIIO BBIIEIEHO 4 HTaria M3MepeHHsT:

To assess the reliability of the obtained results, all digital
material has been statistically analyzed according to general rules
of variation statistics using Statistica 10 software package.

Results and Discussion

To compare the results obtained in the control and
treatment groups, the measurement was divided into four
stages:

1. initial value (after induction of anesthesia);

prior to infusion of test solution;

3. 30 minutes after starting the infusion of test solu-
tion;

4. 60 minutes after start of infusion of test solution;

During the period between the 3rd and 4th stages of
investigation, CG and TG patients were in the post anes-
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[ Reamberin [l NaCl

The phase angle, deg
w

1 hour

Initial value  Start of infusion 30 minutes

Puc. 1. /lunamuka uamenenuii ¢pazosoro yriaa B 1 Bo3pacrHoii
noarpymme (1-3 roxa).

Fig. 1 Dynamics of changes in the phase angle in age subgroup
1 (1 to 3 year olds).

Note (npumeuanue). Here and fig. 2, 3 (3mech u Ha puc. 2, 3):
initial value — ucxoxnoe snauenue; start of infusion — Hauaso un-
dysuu; 30 minutes — uepes 30 mun; 1 hour — yepes 1 yac; ream-
berin — peambepun. The X-axis presents the stages of the per-
formed investigation — mo ocu X TIpeaCTaBJIEHBI ITAIbI
nposeeHHoro uceseposanus; the Y-axis shows the values of the
phase angle (deg.) — o ocu Y mpencrasnens sHaueHnst (hazoBoro
yria (rpaj.).

1. Ucxonnoe 3Hayenue (1ocjie BBOJTHOI aHECTE3UN );

2. Ilepen BBeileHNEM HCCIIEYEMOTO PACTBOPA;

3. Yepes 30 MUHYT ¢ HAUAIA BBE/ICHUS UCCIIE/LyEMO-
TO PacTBOPA;

4. Yepes 60 MUHYT ¢ HAuaa BBE/ICHWS UCCIIELyEMO-
TO PacTBOPA;

B nepuoza mesky 3 v 4 aTarom uccie/JoBaHuil maiu-
entsl B KI' 1 OT Haxoaumucs B nasare npoOysKaeHusl, Jie-
’Ka Ha CIIMHE B COCTOSTHUN (PH3UUECKOTO ¥ 9MOIIMOHAIBHO-
TO HOKOSL.

B Tabumiie 2 nokasaHo usaMeHeHue nokasaress (haso-
BOTO yIJIa Y TAIIEHTOB 3-X BO3PACTHBIX ITOJTPYII B 3aBH-
CHMOCTH OT IPUMEHSIEMOTO MH(Y3HOHHOTO pacTBOpa Ha
YeThIPEeX Talax IPOBOANMOTO NCCIIETOBAHNS.

[lnnammnka maMeneHuit pazoBOTO yTJIa MpeCcTaBICHA
Ha puc. 1—3:

Kax Bugno us quarpammbi 1.1 Ha MOMEHT HavYasIa NH-
(ysun mccIeyeMbIX PaCTBOPOB OTMEUAECTCS] HAMMEHbBIIIEe
3Hadenne (GasoBoro yria, 4ro oOBICHIETCS JeiiCTBHEM
[pernaparoB JUisi aHECTE3MH Ha KJIETOYHBIE CTPYKTYPHI.
JlanbHelinee moBbIIeHNe 3HaUYeHMIT (Ha30BOTO yriia siBJisi-
€TCsI CJIE/ICTBIEM aKTHBH3AIMN MMAINEHTa, TAK KAK UMEHHO
C OKOHYaHWEM OICPATHBHOTO BMEIIATETbCTBA 3ajaueil
Bpaya-aHeCcTe3nosI0ra CIyKUT MPOOYKACHNE TallueHTa 1
nepesoz B najary npolyskaenus. Ha puc. 1 Mbl Buginm, 4o
Hanbosble U3MeHeHus (pazoBOro yriia OTMEYaInuch Je-
pe3 30 MUHYT 1ocsIe Hauasla NHGY3UH Y TPYIIIBL, TTOTydaB-
weii 1,5% pacrBop Peambepuna. 3naueHue (hasoBoro yria
BO3poCTO Ha 27% B CPaBHEHUM C MCXOIHBIM 3HAYCHUEM
(p=0,011) u nma 30% orHOCHTETBHO HaYasa WHOY3UN
(p=0,023) uccaenyemoro pacrsopa (1,5% Peambepun). Y
KOHTPOJIbHOIT rpyiinbl, nosydasiieid 0,9% pacrtsop NaCl,
3HaueHne (hasOBOrO YIJa CYIIECTBEHHO HE M3MEHSINCH.
Jlums wepes 1 gac (p=0,032) mocse navama uudysun 0,9%

e

B Reamberin [ NaCl

The phase angle, deg
b w = = = -1

Initial value  Start of infusion 30 minutes 1 hour

Puc. 2. /lunamuka uameHenuii ¢azoBoro yria y 2 Bo3pacTHOii
moarpymmsl (3—12 ner).

Fig. 2. Dynamics of changes in the phase angle in age subgroup
2 (3 to 12 year olds).

B Reamberin [ NaCl

S o~ X o

=

The phase angle, deg

LI

30 minutes 1 hour

Initial value  Start of infusion

Puc. 3. /lunamuka usmenenuii ¢a3oBoro yria y 3 Bo3pacTHoii
nmoarpynms! (12—18 mxer).

Fig. 3. Dynamics of changes in the phase angle in age subgroup
3 (12 to 18 year olds).

thesia care unit, lying on their backs in a state of physical
and emotional rest.

Table 2 shows the change in the indicator of the
phase angle in patients of three age subgroups, depending
on the used infusion solution at four stages of the per-
formed investigation.

Dynamics of changes in the phase angle is presented
in Fig. 1-3:

As shown in Fig. 1, the start of infusion of test solu-
tions is characterized by the smallest value of the phase
angle due to the effect, which anesthetic drugs have on cel-
lular structures. A further increase in the values of the
phase angle is a consequence of activation of the patient, as
exactly after the end of surgery the task of an anesthesiol-
ogist is the awakening and transfer of the patient to the
post anesthesia care unit. From Fig. 1 it is evident that the
greatest changes in the phase angle are observed in 30 min-
utes after the start of infusion in the group receiving 1.5%
Reamberin solution. The value of the phase angle increased
by 27% compared to the initial value (p=0.011) and by
30% compared with the start of infusion (p=0.023) of the
test solution (1.5% Reamberin). In the control group
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Kpurnueckme cocTOAHMUA B MeAMATPUN .

NaCl perucrpupoasoch HapacTanue 3HaueHuUi (asoBoOro
yria Ha 8,2%, 4TO CBUAETEJNbCTBYET O 0ojiee MEAJIEHHOM
BOCCTAHOBJIEHUHM COCTOSTHVSI KJIETOK OpTaHu3Ma, oOmieii
paboTOCIOCOOHOCTH M MHTEHCUBHOCTH 0OMEHA BELIECTB,

PaccmarpuBas TMHAMUKY U3MEHEHUST BEJTHUMHDI (ha-
30BOTO yTJIa y MAIUEHTOB 2 BO3PACTHOI moArpyibl (3—12
JIET) MBI BUINM, YTO TTAPAMETPHI HOCAT TPAKTUICCKH O/TH-
HAKOBBIN XapaKTep MPU PETUCTPAIII HCXOAHOTO 3HAYCHUS
1 MOMEHTa Havaaa MHQPY3UK UCCITELYEMBIX PACTBOPOB. DTO
00bsICHSIETCS JIEHCTBUEM aHECTETUKOB Ha KJIETOUHbBIE
CTPYKTYpbI oprannama. /lanbHeliliee Bo3pacTanue 3Haue-
Huii hazosoro yrua msl BuanM ¢ 30 mury T nHdy3sun 1,5%
peambepuna Ha 21% (p=0,031) u yepes 1 yac uHbysuu Ha
22% (p=0,0034) B cpaBHEHUM C MCXOIHBIMHU TAHHBIMU. Y
rpynibl, nonydasuieii 0,9% pacrsop NaCl, snauenue paszo-
Boro yriia dyepes 30 MuHyT nHGY31UI BO3POCIIO JIHIIb HA 2%
(p=0,026) u na 5% gepes 1 wac undysnn (p=0,04) B cpas-
HEHUU C UCXOMHBIMU TAHHBIMI TTAITHEHTOB.

Y mamueHTOB 3 BO3PACTHOI MOATPYIIIBI 3HAUCHHS
(ba30Boro yrira ObIM MUHUMAJIbHbI HA MOMEHT HauyaJia MH-
(bysuM uccsIeyeMbIX PernapaToB, YTO TAKKE OObICHIETCS
OTPUIIATEIbHBIM JIeHCTBUEM O0LIMX AHECTETUKOB Ha KJe-
TOYHBIE CTPYKTYPHI opranuama. JlambHeliiee HapacTaHme
3HaueHnit (ha3oBoro yriaa otMedaetcs na 30 MUHyTe nccie-
NyeMBbIX PacTBOPOB. Kak BUIHO M3 PUCYHKA, MAaKCUMAJIb-
HOe 3HAYeHWe OTMEYAETCsT y TPYMIbI mosydasimeit 1,5%
pactBop PeambGepuna, u cocrasuio 21% (p=0,0015) B
CpaBHEHUH € UCXOAHBIM 3HaueHneM. Ho Taxke u y TpyT-
eI, nosryuasieit 0,9% pacrsop NaCl, Mbl BuuM Bo3pacra-
rue dazosoro yraa na 7% (p=0,001) B cpaBHeHUN C UCXOI-
upiMu mapamerpamu. Ho depe3 1 gac mocsie mavana
UHGY3UN MCCTEYEeMbIX PACTBOPOB, KOT/IA MAIMEHTHI Ha-
XOJIUJIMCh B TIAJIaTe IIPOOYKICHUs, BeJMunHa (pasoBoro yr-
Jla OCTaBajachb BBICOKOH JIMMIL Yy TPYIIIbI, IIOJIyYaBHICH
1,5% Peambepun Ha 9% (p=0,0034) B cpaBHEHUM C UCXOJI-
HBIMHU 3HAYEHUsSIMU. Tor/ia Kak y TPYTIbI, MOJTydaBiiei
0,9% pacrop NaCl 3naueHue (hazoBoro yria CHU3UIIOCH
Ha 6% (p=0,001) B cpaBHeHNN ¢ 3 TANOM POBOAUMOTO
MCCIIe/IOBAHUSI.

TakrM 06pa3oM, OTMEYAIACh TTOJOKUTETbHAS TEH-
NEHTINST OT TIPUMEHEHUsT CYKITMHAT CO/IEPIKAIIET0 HH(Y-
3uoHHOTO pactBopa 1,5% Peambepuna B HapacTaHUM
3HaYeHuit (ha30BOTO yTJIa, CBUAETEIBCTBYIONIUX O MOJO-
JKUTEJHLHOM BJUSTHUN HA COCTOSTHYE KJIETOYHBIX CTPYK-
TYp OpTaHu3Ma y BceX 3 BO3PACTHBIX TOATPYIITL.

[laBaiite BCOMHUM (HaKTOPBI, CBSI3AHHBIE C MeXa-
HU3MOM HAPKOTUYECKOTO JEHCTBUS HEHTPAILHBIX Ta30B,
KOTOPBIE BKJIIOYAIOT TMCTOTOKCHUYECKYTO THITOKCHIO, YTHE-
TeHne MeTaboM3Ma, CTabNIN3aIuio KJIETOYHOH MeMOpa-
HbI, IPUBOSILYIO K OJI0Kajie HOHHOU MPOHUIIAEMOCTH, 110~
MaBIeHUI0 (DYHKIMH HATPUEBOTO HACOCA, YBEJTHUEHIIO
NPOAYKIIMU MHTUOUTOPOB (TaMMa- aMUHOMACJISIHOM KHC-
JIOTHI) U HApylIeHH0 06pa3oBaHust ajieHo3uHTpudochara.
IlepBbrii BRITIOUaeT BIAMSHNIE HEHTPATBHBIX TA30B HA CHUCTe-
MBI JIBIXaTEeTBHBIX (HePMEHTOB, BTOPOI- Ha CTPYKTYPY WJIN
B3aNMO/IEHICTBIE C HEKOTOPBIMM yJacTKaMi HeWpOHa, Ta-
KUMU Kak KjaeTouHass MmemOpaHa. CyKIMHAT, BXOJASIIMN B
coctaB 1,5% pactBopa PeambGepuna, akTuBHO Tpanchop-

receiving 0.9% NaCl solution, phase angle values have not
significantly changed. Only in 1 hour (p=0.032) after the
start of infusion of 0.9% NaCl, an increase in phase angle
values by 8.2% was recorded, which indicates a slower
recovery of the state of the cells of the organism, overall
performance, and metabolic activity.

Considering the dynamics of change in values of the
phase angle in patients of age subgroup 2 (3 to 12 year
olds), we see that the parameters are almost of the same
nature when recording the initial value and the start of the
infusion of test solutions. This is due to the effect, which
anesthetics have on the cellular structures of the body. We
see that phase angle values further increase by 21%
(p=0.031) starting from the 30th minute of infusion of 1.5%
reamberin and by 22% (p=0.0034) after 1 hour of infusion,
in comparison with the original data. In the group receiv-
ing the 0.9% NaCl solution, the phase angle value after 30
minutes of infusion increased only by 2% (p=0.026) and by
5% after 1 hour of infusion (p=0.04) compared with the
original data of the patients.

In patients of age subgroup 3, phase angle values were
minimal at the start of the infusion of test drugs, which is
also explained by the negative effect, which general anes-
thetics have on the cellular structures of the body. Further
increase in the values of the phase angle was noted on the
30th minute of test solutions. Figure demonstrates that the
maximum value is observed in the group receiving 1.5%
Reamberin solution and amounted 21% (p=0.0015) in com-
parison with the initial value. In the group receiving 0.9%
NaCl solution, there was also an increase in phase angle by
7% (p=0.001) in comparison with the original parameters.
One hour after the start of infusion of test solutions, when
patients were in the post anesthesia care unit, the phase
angle value was high only in the group receiving 1.5%
Reamberin (differences by 9%, p=0.0034) compared with
the initial values. In the group receiving 0.9% NaCl solution
the phase angle value decreased by 6% (p=0.001) in com-
parison with stage 3 of the performed investigation.

Thus, there was a positive trend from the adminis-
tration of succinate-containing infusion solution 1.5%
Reamberin in the growth of phase angle values, which indi-
cates a positive effect on the cellular structures of the body
in all three age subgroups.

Factors associated with the mechanism of narcotic
action of neutral gases include toxic hypoxia, depression of
metabolism, cell membrane stabilization due to blocking of
ion permeability, inhibition of the sodium pump, increased
production of inhibitory compounds (gamma-aminobu-
tyric acid) and interference with ATP production. The
first factor includes the effect of neutral gases on respirato-
ry enzyme systems, the second one affects the structure or
interaction with some components of the neurons, such as
the cell membrane. Succinate, which is a component of
1.5% Reamberin solution, is actively converted into pyru-
vate, which is «locked» on the border with the Krebs cycle
[9]. Reamberin causes a decrease in lactate levels and cre-
ates optimal conditions for the reductive carboxylation of
pyruvate to convert it into malate [10]. In simple terms, we
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MUPYETCsI B TIUPYBAT, KOTOPBIN «3aMMPAETCsT» Ha TPAHHUIIE
¢ nukiaom KpebGea [9]. PeamGepun BbI3bIBAECT CHUKEHUE
YPOBHSI JIAKTAaTa W CO3/IA€T ONTHMAJIBHbBIC YCJIOBHUS IS
BOCCTAHOBUTEIBHOTO KapOOKCHJIMPOBAHUS THPyBaTa ¢
nipespaitiiearieM ero B Manat [10]. ToBopst mpocThiMu cio-
BaMH, MbI CITOCOOHBI BO3/IEIICTBOBATH Ha CKOPOCTH BOCCTA-
HOBJICHUST METabOJIMIECKOIT aKTUBHOCTH IIyTEM aKTHBU3a-
1M KJIETOYHBIX MEXaHU3MOB.

3akiaoyeHue

JlaHHbIe MCCIE0BAHUA CBUACTEIBCTBOBANN O 6O~
Jiee paHHEM W 3HaYNMOM yJIYYIIEeHUH (HYHKIMN KJIETOY-
HBIX CTPYKTYP y MAI[MeHTOB, TTOJAyYaBHINX PeamOepun
1,5% B cpaBHEHHU C TanuWeHTaMu, moiydasmuMu 0,9%
pactsop NaCl.

Jlurepartypa

1. Mopos B.B., Cunaues /[.H., [Inomnuxos E.IO., 3oposa JI./I., Ileesnep U.b.,
Ipebenuuros O.A., Jluxsanyes B.B. Mexannambl MOBPEKACHUS U 3allli-
ThI KJIETKU TIPK HieMun/periepdy3nn u sKciiepuMeHTanbHoe 000CHO-
BaHue IIpVIMeHeHI/lH leeIIapaTOB Ha OCHOBE JIMTHUA B aHECTEe3MOJIOTUH.
Obwas peanumamonozus. 2013; 9 (1): 63—72. http://dx.doi.org/
10.15360/1813-9779-2013-1-63

2. Ilax b.H., Jlanwun B.H., Kvipnvuues A.I., Cuupnos /5., Kpasuenxo-
Bepeacnas H.P. Metabosmueckne ahhekTsl cybeTpaTHOTO aHTUTHITOK-
camnTa Ha OCHOBE SIHTapHoii Kucaorsl. Obwas peanumamonozus. 2014;
10 (1): 33—42. http://dx.doi.org/10.15360,/1813-9779-2014-1-33-42

3. Aunexcanoposuy F0.C., [Tuenucros K.B. VIH(y3nOHHbIE aHTUTHIIOKCAHTBI
NPU KPUTHIECKUX COCTOSIHUSIX Y ieteil. Obuas peanumamonozusi. 2014;
10 (3): 59—74. http://dx.doi.org/10.15360,/1813-9779-2014-3-59-74

4. Opaos FO.II., Iosoposa H.B. Posb CyKIIMHATOB IIPH KPUTHUYECKUX CO-
crosiuusix. Obwas peanumamonoeusi. 2014; 10 (6): 65—78. http://dx.
doi.org/10.15360,/1813-9779-2014-6-65-82

5. Bynamsan A.A. (ped.). PykosoacTso no anectesuosiornu. M.: Meaunuu-
na; 1994: 71.

6. Bopucos K.IO., [llaiibaxosa B.JI., Yepnaxos P.A., Jlesuros /1.1, Ipeben-
uuxos O.A., Jluxeanyes B.B. Kapano- n HeIpONPOTEKITIS NHTAJISIINOH-
HBIMH aHECTeTHKAMU B Heiipoxupyprun. [lamonozus kposoobpawenus
u xkapouoxupypeus. 2014; 3: 5—11.

7.  Huxonaes /[.B., Cuupnos A.B., bo6punckas H.I., Pyones C.I. Buonmie-
JIAHCHBIIT aHaIN3 cocTaBa Tesa yesaoseka. M.: Hayka; 2009: 22.

8. Selberg O., Selberg D. Norms and correlates of bioimpedance phase
angle in healthy human subjects, hospitalized patients, and patients
with liver cirrhosis. Eur. J. Appl. Physiol. 2002; 86 (6): 509—516.
http://dx.doi.org/10.1007 /s00421-001-0570-4. PMID: 11944099

9.  Akosnes A.JO. Peambepun B npakTike nH(Y3HMOHHOIT Teparum KpuTn-
yecknx cocrosinuii. [Tpakruueckue pexomengarmu. CI16.; 2011: 11.

10.  O6oaenckuii C.B. Peambepun — HOBOE CPeCTBO st MH(Y3UOHHOIT Te-
panuyu B MPaKTHKE MEAUIMUHBI KPUTHYECKUX cOCTOsIHML. Mertonuec-
KHe peKoMeH/1alluu 110 MEJIMIIMHCKUM aclleKTaM I[IPpUMeHeHNUs HOBOrO
cpezictBa nHdy3noHHoii repannn — 1,5% pacrsopa peamGepuna. CII6.;
2002: 19.

IMocrymuna 06.05.14

are able to influence the rate of recovery of metabolic
activity by activating cellular mechanisms.

Conclusion

The investigation data showed earlier and significant
improvement in the function of cellular structures in
patients receiving 1.5% Reamberin compared with
patients receiving 0.9% NaCl solution.

References

1. Moroz V.V, Silacheo D.N., Plotnikov E.Yu., Zorova L.D., Pevzner LB.,
Grebenchikov O.A., Likhvantsev V.V. Mekhanizmy povrezhdeniya i zash-
chity kletki pri ishemii/reperfuzii i eksperimentalnoe obosnovanie prime-
neniya preparatov na osnove litiya v anesteziologii. Obshchaya
Reanimatologiya. [Mechanisms of cell damage and protection in
ischemia,/reperfusion and experimental rationale for the use of lithium-
based preparations in anesthesiology. General Reanimatology]. 2013;9 (1):
63—72. http://dx.doi.org/10.15360,/1813-9779-2013-1-63. [In Russ.]

2. Shakh B.N., Lapshin V.N., Kyrnyshev A.G., Smirnov D.B., Kravchenko-
Berezhnaya N.R. Metabolicheskie effekty substratnogo antigipoksanta
na osnove yantarnoi kisloty. Obshchaya Reanimatologiya. [Metabolic
effects of a succinic acid-based substrate antihypoxant. General
Reanimatology]. 2014; 10 (1): 33—42. http://dx.doi.org/10.15360/
1813-9779-2014-1-33-42. [In Russ.]

3. Aleksandrovich Yu.S., Pshenisnov K.V. Infuzionnye antigipoksanty pri
kriticheskikh sostoyaniyakh u detei. Obshchaya Reanimatologiya.
[Infusion antihypoxants in children with critical conditions. General
Reanimatology]. 2014; 10 (3): 59—74. http://dx.doi.org/10.15360/
1813-9779-2014-3-59-74. [In Russ.]

4. Orlov Yu.P, Govorova N.V. Rol suktsinatov pri kriticheskikh sostoy-
aniyakh. Obshchaya Reanimatologiya. [Role of succinates in critical
conditions. General Reanimatology]. 2014; 10 (6): 65—78.
http://dx.doi.org/10.15360,/1813-9779-2014-6-65-82. [In Russ.]

5. Bunyatyan A.A. (red.). Rukovodstvo po anesteziologii. [A guide to
reanimatology|. Moscow: Meditsina Publishers; 1994: 71. [In Russ.]

6. Borisov K.Yu., Shaibakova V.L., Cherpakov R.A., Levikov D.I,
Grebenchikov O.A., Likhvantsev V.V. Kardio- i neiroprotektsiya ingaly-
atsionnymi anestetikami v neirokhirurgii. [Cardio and neuroprotec-
tion by using inhaled anesthetics in neurosurgery]. Patologiya
Krovoobrashcheniya i Kardiokhirurgiya. 2014; 3: 5—11. [In Russ.]

7. Nikolaev D.V., Smiroov A.V., Bobrinskaya I.G., Rudnev S.G. Bioimpedansnyi
analiz sostava tela cheloveka. [Bioelectric impedance analysis of human
body composition]. Moscow: Nauka; 2009: 22. [In Russ.]

8. Selberg O., Selberg D. Norms and correlates of bioimpedance phase
angle in healthy human subjects, hospitalized patients, and patients
with liver cirrhosis. Eur. J. Appl. Physiol. 2002; 86 (6): 509—516.
http://dx.doi.org/10.1007 /s00421-001-0570-4. PMID: 11944099

9. Yakovleo A.Yu. Reamberin v praktike infuzionnoi terapii kriticheskikh
sostoyanii. Prakticheskie rekomendatsii. [Reamberin in the practice of
infusion therapy for critical conditions. Practical guidelines]. Sankt-
Peterburg; 2011: 11. [In Russ.]

10.  Obolensky S.V. Reamberin — novoe sredstvo dlya infuzionnoi terapii v
praktike meditsiny kriticheskikh sostoyanii. Metodicheskie rekomen-
datsii po meditsinskim aspektam primeneniya novogo sredstva
infuzionnoi terapii — 1,5% rastvora reamberina. [Reamberin is a new
agent for infusion therapy in in the practice of infusion therapy for crit-
ical conditions. Guidelines for the medical aspects of using the new
agent 1.5% reamberin solution for infusion therapy]. Sankt-Peterburg;
2002: 19. [In Russ.]

Submited 06.05.14

www.reanimatology.com

GENERAL REANIMATOLOGY, 2015, 11; 1



