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Metabolic Disorders in Critical States and Their Correction
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ITexs. OnpesesnTh MATOTEHETHIECKYTO 3HAYMMOCTD HOHOB JKeJie3a B aKTUBAIINH TIPOIECCOB CBOOOHO-Pa/IH-
KaJIbHOTO OKWCJIEHHS TIPU TPABMATHYECKON 60Je3HI 1 060CHOBATH a(h(HEKTHBHOCTH MCITOJIb30BaHNUS fecepasa B
KOMILJIEKCHOM Teparuu aToH MaToJI0THN.

Marepuasst 1 MeTObI. V3ydeH oOMeH jkeJie3a 1 MHTEHCHBHOCTD TTPOIECCOB CBOGOHO-PaIMKAIBHOTO OKUCTIE-
Hust y 30 TpaBMUPOBaHHBIX HocTpagasiiux. [locTpagasuive ObLIM PAHAOMU3MPOBAHBI ¢ YYETOM T10J1a, BO3PACTA 1
TSIKECTH TPABMBI Ha /1Be TpyTIbl. B I rpymmy (7=15) Bomwm TpaBMUPOBAHHbIE, KOTOPHIM ITPOBOIIIN CTAHIAPTHYIO
naTeHcuBHyIio Tepanuio. Bo II rpynmy (n=15) BK/IOUeHbI TOCTPAIABIITIE, KOTOPHIM B TPOTPAMMY MHTEHCHBHOI Te-
pamuu TpaBMaTu4ecKoil GoJie3Hn BrIouann gechepal B 1o3e 8 MI/Kr 2 pasa B CyTKH ¢ HHTepPBaJIoM B 12 yacos.
Konrposbnag rpynmna npejcrasiaena 10 310poBbiMu JuiiaMmu Toro ske Bozpacra. [Ipu rocrinranusanun, a Takke Ha
3-u—5-¢ CyTKM WCCIe0BATN KOHIEHTPAIMIO 00IIero U cBOOOJHOTO reMOrJoOuHa, ChIBOPOTOYHOTO Kejie3a |
TpaHcheppuHa, OOILYI0 aHTHOKCUAAHTHYIO aKTUBHOCTD CHIBOPOTKU KPOBU, MHTEHCUBHOCTH MPOIIECCOB CBOOOIHO-
PAMKAIBHOTO OKMCJACHUST METOAOM FeZ -MHIynMpOBaHHON XEMUITIOMUHECIICHIINE, TIOKA3ATEIN CUCTEMbI TEMO-
crasa. [TapameTpbl CUCTEMHOI reMOAMHAMUKY UCCJIEI0BAJI METO/IOM MHTErpaibHOi peoBasorpaduu. CratucTu-
Y4eCcKyI0 00paboTKy ITPOBOIMIIN C MCIIOJb30BAHUEM MTAKeTa IIPUKJIAMHBIX CTATHCTIYECKIX IIporpamMm Biostat u MS
Excel. Pesysibrarsl mpejictaBjieHbl B BUIE CPEHETO 3HAYEHUS] M CPEHETO KBAJAPATHYHOTO OTKJIOHEHUsT (M*0).
[l mpoBepkm rumioTes uctoab3oBanu kputepun CtoionenTa (¢) 1 Manna-Yutau. Kputndyeckuit yposenb 3HauM-
MOCTW TIPH TTPOBEPKE CTaTHCTHUECKUX ThmoTe3 — p=0,05.

PeByJIbTaTbI. yCTaHOBJIeHO, 4TO IIpr TpaBMaTH‘{ECKOfI 6os1e3HM HapyuieHusa obMeHa Kejesa COIIPOBOKAAIOTCA
BHYTPU- 1 BHECOCY/IUCTBIM I'eMOJIN30M, 130BITKOM MOHOB BOCCTAHOBJIEHHOTO JKeJie3a, KOTOpbl€ KaTaJIM3UPYIOT pe-
AKIInn CBO6OHHO'paZII/IK8.JHJHOFO OKHMCJIEHUA, O6yCJIOBJII/IBaIOT HEAOCTATOYHOCTb aHTI/IOKCI/IZIaHTHOI;'I CUCTEMBI U Ha-
pyHmeHmAa B CUCTEME TeMOCTa3a 1 L[CHTpaJIbHOfI TreMOJIMHaMHKN.

3akmouenue. VcnosnbzoBanue gechepania criocoOCTBYET CHUKEHUIO B CHBIBOPOTKE KPOBM YPOBHS BOCCTAHOB-
JIEHHOTO »KeJjie3a, YMEHbIIEHNI0 MHTEHCUBHOCTH IIPOLECCOB CBOOOAHO-PAANKAIbHOTO OKHMCJIEHMUSI, YCTPAHEHHUIO
paccTpoiicTB, KaK B CUCTEME TeMOCTa3a, TaK U CUCTEMHOI TeMOJIMHAMUWKH, YTO TTO/ITBEPIK/IAET MATOT€HETUIECKYIO
POJIb HOHOB JKeJle3a B Pa3BUTHU TPABMATHIECKOI GOJIE3HU.
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Meraboanueckue HapyHIEHWI IIPU KPUTUIECCKUX COCTOSTHWMIX U UX KOPPERUIMSI

Objective: To determine the pathogenic significance of iron ions in the activation of free radical oxidation in trau-
matic disease and valuate the efficacy of Desferal in the complex therapy of patients with femoral and pelvic fractions.

Materials and methods. Iron metabolism and the intensity of free radical oxidation have been studed in 30
patients with traumas. The patients were randomized into two groups by gender, age and the severity of injury.
Group I (n=15) included the injured patients who received the standard intensive therapy. Group II (n=15)
included the patients who were treated with Desferal of 8 mg/kg twice daily in 12 hours along with the intensive
therapy. The control group comprized of 10 healthy individuals of the same age. The concentration of total and free
hemoglobine, serum iron, transferrin, total antioxidant activity of blood serum, the intensity of free radical oxida-
tion by the Fe2*-induced chemiluminescence and hemostatic parameters were studied on admittance as well as on
3rd and 5th day of hospitalization. The parameters of sistemic hemodyamics were checked by integral rheovasog-
raphy. Statistical processing of data was carried out using Biostat and MS Excel software. The results were pre-
sented as a mean and standart deviation (M=*0). The Student’s (¢) and Mann-Whitney tests were used to prove
the hypotheses. The critical level of significance was P=0.05.

Results. It was determined that the disorders of iron metabolism in patients with traumatic disease were
accompanied by intra- and extravascular hemolysis, the excess off reduced iron ions catalizing the free radical
oxidation, and failure of antioxidant system and disorders of hemostatic system and central hemodynamics.
Desferal lowered the level of reduced iron in blood serum, diminished the intensity of free radical oxidation and
eliminated the disorders in hemostasis and systemic hemodynamics.

Conclusion. Data confirm the pathogenic role of iron ions in the development of traumatic disease and demon-
strate the potential of Desferal to correct the trauma-induced alterations of oxidant-antioxidant system in

patients with femoral and pelvic fractions.
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BBenenne

[Tpu KPUTHYECKUX COCTOSHUSAX, KaK YCTAaHOBJIE-
HO, OTMEYAETCS] AKTUBAIIUS [TPOIIECCOB CBOOOIHO-pa-
mukanbHoro (CPO) 1 mepekncHoro OKucJAeHus Jiu-
muoB (TTOJT) [1, 2]. Tpasmatuueckast 6osesub (TH)
WHIYIUPYETCS MHOXKECTBEHHBIMU  TIepeJIOMaMu
JUIMHHBIX TPYOUaThIX KOCTEH, KOCTEH Taza, 4To CO-
MTPOBOKIAETCST BBIXOJIOM KPOBU BO BHECOCYIUCTOE
MPOCTPAHCTBO € (POPMUPOBAHMEM MEKTKAHEBBIX,
BHYTPUIIOJIOCTHBIX 1 3a0PIOITMHHBIX TEMATOM, B KO-
TOPBIX 3PUTPOIUTHI TTOZIBepraoTcs remosusy [3]. Oc-
BoOOMBIIMECS IPU HTOM HOHBI Fe2* Hapymator pas-
HOBecUe MEKITY MIPOOKCUIAHTAMU u
AHTUOKCUJIAHTAMM, YBEJIWUMBAIOT IMPOJAYKIIUIO aK-
TUBHBIX POPM KUCJIOPO/IA, YCYTYOJIsIst OKCUAATUBHBIN
ctpecc [3]. B pesysbraTe reMoJin3a 3puTpOIUTOB OC-
Bo6oxmaercsa ot 600 o 1000 Mmr xesesa, HO cuCTEMA
TPAHCIOPTA U €r0 YTUJIM3AIUU MOXKET IePEHeCTU
tos6K0 0T 50,1 10 98,4 mr [3, 4]. JKeneso paspyiien-
HBIX SPUTPOIUTOB JJIUTETHHOE BPEMS OCTAETCS B
TKaHSIX U HEJOCTYITHO Jist Tpancdeppuna. Takum 06-
pasom, ipu Th B panHeMm 1niepuo/ie pe3ko yBeJanunBa-
ercsl KoHleHTpanus nonos Fe2* B mupkympytomieii
KPOBH B pe3yJibraTe UX BcacbiBaHus u3 rematoM. Ha
CETOJHSIIITHUN JIeHb U30BITOK HMOHOB HECBSI3AHHOTO
JKeJIe3a MOSKHO YCTPAHWUTD € TIOMOIIBIO JIEKAPCTBEH-
HBIX [IPETapaToB — XeJIaTOPOB, KOTOPbIE MUPOKO UC-
MOJIb3YIOTCSI B TeMaTOJIOTHYeCKOil IpakTuke. B man-
HOM cuaydae jnecheparn, Kak MPEIACTaABUTEJD
XeJIATOPOB sKejie3a, HauboJiee OBICTPO CBSI3BIBAET
Fe2*, o6pasys npu 5ToM (pepprUOKCaMUH, SBJISAIONINI-
cd BOJIOPACTBOPUMBIM coeiMHEHUEM. BaxkeH TOT
(bakr, uTo CBsI3BIBaHIE CBOOOIHOTO JKeesa aectepa-

Introduction

The activation of free radical oxidation (FRO)
and lipid peroxidation (LPO) are common in critical
illness [1, 2]. Traumatic disease (TB) is induced by
multiple fractures of long and pelvic bones and
accompanied by blood release into the extravascular
space with further development of intertissue, intra-
cavitary and retroperitoneal hematomas where the
erythrocytes are exposed to hemolysis [3]. Released
Fe2* ions alter the balance between pro-oxidants and
antioxidants increasing the production of reactive
oxygen intermediates that aggravate the oxidative
stress [3]. Due to erythrocyte hemolysis, 600 to 1000
mg of iron is released, however, the transport and uti-
lization systems are capable to transfer only limited
nu,ber of Fe2* ions varying from 50.1 to 98.4 mg [3,
4]. Tron in destroyed red blood cells remains in the
tissues for a long time and is not available for trans-
ferrin. Thus, in early TB Fe2* ions concentration in
the circulating blood dramatically increases due to
their absorption from hematomas. Currently, the
excess of unbound iron ions can be eliminated by
chelators, which are widely used in hematology. In
this case, an iron chelator desferal binds Fe2* with
ferrioxamine that is a water-soluble compound. The
most important fact is that the free iron binding by
desferal is much stronger than binding by transferrin
(desferal 0.01 mg binds 9.35 mg of elemental iron).
According to E. Cadet et al., desferal binds iron and
rapidly penetrates into the extracellular fluid, cells
and mitochondria thus reducing the effect of iron on
lipid peroxidation [5]. Therefore, the burning issue is
to reveal and confirm the damaging effect of iron ions
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TaGauna 1. PacnpeziesieHue TpaBMHPOBAHHbBIX NAMEHTOB 1O rpynnam a6e. (%).
Table 1. Randomization of injured patients into groups abs. (%)

Parameters Values of parameters in groups
I (n=15) I (n=15)

Age, yeas 33.8+6.2 36.3+5.4
Gender:

male 8(53.3) 10 (66.6)

female 7(46.7) 5(334) (7=0.1, d=1; P=0.05)
Trauma:

pelvic fracture 15 (100) 15 (100)

femoral fracture 11 (73) 12 (80)

fracture of both femoral bones 13 (86.6) 13 (86.6)

ribs fracture with hemopneumothorax development 7 (46.7) 9 (60)
Volume of infusion therapy, ml (colloids/crystalloids/FFP/packed RBCs):

15t day 1500,/1500,/500/500 1500,/1500/500,/500

30 day 1000,/1500/500,— 1500,/1500,/500,/—

5t day 500,2000,/—/— 500,/2000,/—/—
ALV, patients/days 6/25(40%) 4/25(26.6%)
APACHE 11, score

15t day 17.1£1.4 17.4+2.2

3d day 16.7+2.3 13.4%2.5

5th day 9.8+2.6 8.3+2.7

Note: FFP — fresh frozen plasma; packed RBCs — packed red blood cells. No statistically significant differences among groups.

IIpumevanue: /g tabaur 1—4: Parameters — noxasaresu; Values of parameters in groups — 3HaueHust okasaredeii B rpymnmnax; day —
cyTku. Age, yeas — Boapacr, jieT; Gender: male, female — mour: Mmyskunast, skeniabr; Trauma — TpaBma; pelvic fracture — mepesom kocreit
taza; femoral fracture — nepesnom Geapennoii kocry; fracture of both femoral bones — nepenom 2 Geapennbix kocteii; ribs fracture with
hemopneumothorax development — nepesom pebep ¢ dhopmupoBatuem remonuHeBMotopokea; Volume of infusion therapy, ml (col-
loids/crystalloids/FFP/packed RBCs) — O6bem uH(py3HMOHHOH Tepanuu, M (KOJIOWUIbI/KPUCTAIION/BI/CBEKE3aMOPOKEHHAST
iasma,/apurporTaptas Macca); ALV, patients/days — MBJI, yenoBek/cyTok; score — Gamibl (31ech 1 B Tabi. 2). Crarueruniecku

3HAYMMbIX paSquyuZ MEXKAY I'pyIIiaMu HeT.

JIOM TIPOMCXOJIUT HAMHOTO CUJIbHEE, YeM 3TO JIeJIacT
tpaucheppun (0,01 mr nechepasa csazbiBaer 9,35 Mr
asieMeHTapHOTo Keqe3a). ITo muenuio E. Cadet et al.,
OBICTPO MPOHUKAST BO BHEKJETOUHYIO JKUIKOCTH, B
KJIETKY ¥ MUTOXOH/IpUH, flechepasl CBSA3BIBAECT JKeJie-
30 U TEM CaMbIM CHU)KAET BJIUSHUE JKese3a Ha aKTH-
BaIlIO TIPOTIECCOB MEPEKUCHOTO OKUCTICHUS JIUTIU-
noB [5]. B 9T0i1 cBS3U aKTyaJbHBIM TIPECTABISIETCS
BBISIBJICHIEC MEXaHW3Ma MMOBPEK/IAIONIETO JACHCTBUS
MOHOB KeJe3a, KaK 9HIOTeHHOTO TOKCUKAHTA U aK-
TUBHOTO «YY4aCTHUKA» aKTUBAIUU MTPOIIECCOB JINTIO-
HEePOKCUAIINY, OOYCJOBJIUBAIONINX PA3BUTHE I10-
JIMOPTAHHOM HEMOCTATOYHOCTU TPU KPUTHUYECKUX
COCTOSTHUSIX B CBSI3U € OOIIMPHBIMU TPABMATHUECKU-
MU roBpexjaeHusmu [3].

Ienb wccaeoBaHus — ONPENEJIUTD TATOTeHe-
TUYECKYI0 3HAYMMOCTb MOHOB Kejie3a B aKTUBAIIUU
MIPOIECCOB CBOOOTHO-PATUKATBEHOTO OKUCJIECHUS TIPH
TpaBMaTHYeCKOi 6oJe3HN 1 060CHOBATH AP hEKTUB-
HOCTb WCIIOJIb30BaHUS Jechepaia B KOMILJIEKCHOM
Tepanuu 3ToH MaToJIOr1H.

Marepuan u MeTobI

O6cnenoBano u nposedero 30 mocTpagaBIinX ¢

Tb (13 xenmmu u 17 mysxunn) B Bodpacre 34,3%2,7 Jer,
MOCTYIABIIUX C [lepeioMaMu OelpeHHbIX KocTel, pebep u
KOCTel Tasa, COMPOBOKAABIIUXCS OOIIMPHBIME MEKMbI-
MIEYHBIMI TEMATOMAMU U FeMOITHEBMOTOPAKCOM (TabJr. 1).
TskecTb 0OIIEro COCTOSIHUST OINEHUBAIN IO IIKAJE
APACHE I1I. IlauuenTbl ObLIM PAaHIOMUSUPOBAHbL C yue-
TOM T10JIa, BO3PACTA M TSIXKECTU TPABMbI HA JIBE TPYIIIbL.

as an endogenous toxicant and an active «partici-
pant» of stimulation of lipid peroxidation stipulating
the development of multiple organ failure in critical
illness following the traumatic injury [3].

The objective of the study was to determine the
pathogenic significance of iron ions in activation of
free radical oxidation in TD and to evaluate the des-
feral efficacy in the complex therapy of patients with
trauma.

Materials and Methods

30 patients with TD were examined and treated (13
women and 17 men) aged 34.3+2.7 admitted to the hospi-
tal with femoral, ribs and pelvic fractures accompanied by
extensive intramuscular hematomas and hemopneumotho-
rax (Table 1).

The severity of the general condition was evaluated by
APACHE 1I scale. Patients were randomized into two
groups by gender, age and trauma severity. All patients
were treated by a standard mode of therapy including the
infusion with well-balanced polyionic crystalloids (stero-
fundin) and colloids (voluven) taking into consideration
the extend of blood loss, packed red cells or washed ery-
throcytes when indicated, as well as the antibacterial and
symptomatic therapy (carbapenems (up to 4 gr/daily;
omez 40 mg/daily, narcotic analgesics, anti-coagulants
(clexane 0.4 s/c). Group 1 (n=15) included the injured
patients who received the standard intensive therapy.
Group II (n=15) included the patients who were treated
with desferal, 8 mg/kg twice daily in 12 hours along with
the intensive therapy. The control group consisted of 10
healthy individuals of the same age.
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Bcem narentam HaszHadaau 6a3oBbI 00bEM Tepariu,
BKJTIOYABIIEH WHOY3HIO cOaTaHCHPOBAHHBIX TTOJUHOHHBIX
KpUCTALION0B (cTepohyHANH) U KOJJIOUJIOB (BOJIOBEH )
¢ yuetoM o0beMa KPOBOIOTEPH, SPUTPOIMTAPHOI MACChI
WJTH OTMBITBIX SPUTPOIUTOB MIPU HATTUINU TTOKA3AHUIN, aH-
THOAKTEPUATBHYIO U CUMIITOMATUYECKYIO Tepanuto (Kap-
GameneMsl (710 4 T B cyTKH, ome3 40 MT' B CyTKH, HAPKOTH-
YecKre aHAJIbIeTHKH, aHTUKOATYJIIHTBI — Kiekcan 0,4
/K). B I rpymmy (n=15) Bomutn manuents: ¢ TH, KOTOpbIM
[POBOJIUJIM UHTEHCUBHYIO TEPAIKIO B CTAHAAPTHOM 00be-
me. Bo II rpymiy (n=15) Obliu BKIIOYEHbI MAIUEHTbI, KO-
TOPBIM B IIpOrpamMmy nuteHcusnoii repanuu Th gomosnnu-
TeabHO  ObLT  BraoyeH jgechepan. Ero  BBoamiu
BHYTPUBEHHO B 103€ 8 MI'/KT 2 pasa B CyTKH C THTEPBAJIOM
B 12 yacoB. KonrposbHas rpymnmna — 10 31,0poBbIX JinIl TO-
T K€ BO3pacTa.

Kputepun BKJIIOYEHHS: BO3PACT M0 45 JieT; HAIU4ne
1epesioMoB OeIpeHHOIT KOCTH, KOCTel Tasa u pebep; reMo-
ITHEBMOTOPAKC; PAHHSISI TOCITUTATIN3AIMS (10 3 4aCOB C MO-
MEHTa TIOJIyYeHUST TPABMBI); TSIKECTh OOIIETO COCTOSTHUST
ne 6osee 20 6asmnos no mrane APACHE 11, knunuko-ja-
GopaTopHble KpUTepuu TpaBMaTrdeckoro moka [—II cre-
HeHY; COJlepKaHIe FeMOTrJIOOMHA B KPOBU HA MOMEHT rOC-
nutasusanuu 6osee 60 /1.

Kpurepun nckiiodenus:: Bozpact 6osiee 45 Jiet; TsKe-
JIbIe TIOBPEIKICHUST TOJIOBHOTO MO3Ta; XPOHUYECKHe 3a60-
JIEBAHUSI CEP/IIIA, JIETKUX U MTeUeHW; TTIO3/IHSISI TOCITUTAIN3a-
st (bosiee 3 yacOB ¢ MOMEHTA IOJIYYEHUS] TPABMbI);
KJIMHUKO-/1a00PaTOPHbIE KPUTEPUU TPABMATHUYECKOTO 110~
ka [II—IV crenenu; Tsxects o61ero cocrossuus 6osee 20
OamoB 1o 1kaite APACHE II; Heo6XoauMoCTh B Bazo-
[PECCOPHOI TTOIEPIKKE; KOHIIEHTPAITHST 0OIIEro TeMOTJIO-
O6uHa Ha MOMEHT rocrnuTaausanuu Meree 60 /1.

ITpu rocriuTaaM3aIinm, a Takxke Ha 3-U 5-e CyTKU HC-
CJIEJIOBAJI KOHIIEHTPAIIUIO 001IEr0 U CBOOOHOTO reMOTJIO-
6una (CI'), KOJM4ecTBO HPUTPOIIUTOB, KOHIIEHTPAIMIO ChI-
BopotouyHoro kese3a (CIK) c momompio peakTHUBOB
xommannu «/IMMACUCs, tpancheppuna (Td) na aBToma-
tuueckoM ananmsatope <«Konelab-20», Gunupy6una, ak-
TUBHOCTD IIEYEHOUHBIX (PePMEHTOB, O0LIYI0 AHTUOKCH/IAHT-
Hy10 akTUBHOCTb (OAA) CBIBOPOTKH KPOBU C TIOMOIIBIO
peaktuBoB hupmbr 3AO «bruoXumMaks». AKTUBHOCTD aH-
THOKCH/JIAHTHOI CUCTEMBI BBIPAJKAJIN B MKMOJIb/JI. [lnamna-
30H 3Hadenuit: <280 MKMOJb/J1 — HU3Kas aHTHOKCHU/IAHT-
Hasg crnocobHocTh;, 280—320 MKMOJAB/M — CpeaHss
AHTUOKCUIAHTHASL CIIOCOOHOCTD; >320 MKMOJIb/JT — BBICO-
Kasl aHTMOKCUIAHTHAs CIIocOOHOCTh MeToioM F62+-I/IH[Ly-
uuposannoil xemmmomunecuenunn (Fe?™-XJI) usydasm
unTencuBHOCTD mpotieccoB CPO mo metony P. P. Dapxyr-
IMHOBA [7], TZie PeTHCTPUPOBAIH CJIEAYIONINe 3HAYCHUS:
CIOHTAHHYIO CBETHMOCTH (yCI. enl.), cBeTocyMMy (yCJI.
el.XMHUH) U JIATEHTHBIN TI€PUOJ, OTOOPAKAIONINIT COOTHO-
IIeHne TTPOOKCHIAHTOB W AHTUOKCUIAHTOB B M3y4aeMO
cuicreMe, GBICTPYIO BCIBIIIKY (YCIL. €]1.), aMIUIUTY/IAa KOTO-
poii TpomopioHaTbHa WHTeHCUBHOCTHU TipoiteccoB CPO.
HWcceneposamu nporpombuHosbiii nugekce (IITH), pomGu-
Hosoe Bpems (TB), AUTB u koHuenTpanuo GubprHoreHa
[6]. TTapameTpsl cUCTEMHOI TeMOIUHAMUKH M3y4asu 110-
CPEeZICTBOM WHTerpayibHOl peorpacduu 1o TuiieHko, mpu
ATOM ONpeesan yaapHbiii oobem cepama (YO), MumyT-
HBIH 06beM KpoBoobpamennst (MOK), yaapubrii uraexc
(Y1), cepneunsiii nungexc (CH), a takxke obmuiee nepude-
puueckoe cocynucroe conporusietue (OIICC), obbem
upkyaupyouteit kposu (OIIK) u 06beM BHYTpUKJIETOU-

Inclusion criteria were age 45 years old; hip, rib and
pelvic fractures; hemopneumothorax; early hospitalization
(less than 3 hours after trauma); the severity of the general
condition not more than 20 scores by APACHE II scale,
clinical and laboratory criteria for the traumatic shock I—II;
hemoglobin over 60g/1 at admission.

Exclusion criteria were: age over 45 years old; severe
brain damages; chronic heart, lung and liver diseases; late
hospitalization (more than 3 hours after the trauma); clin-
ical and laboratory criteria for traumatic shock III—IV; the
severity of general condition more than 20 scores on
APACHE 1I scale; need for vasopressor support; total
hemoglobin less than 60 g/1 at admission.

At admission and on the 3rd and 5th days the follow-
ing parameters were investigated: total and free hemoglo-
bin (FH), number of red blood cells, serum iron (SI) (with
the aid of reagents of «DIASIS» company), transferrin
(TF) (with the aid of automatic analyzer «Konelab-20»),
bilirubin, liver enzymes, and total antioxidant activity
(TAA) by using ZAO «BioKhimMak» reagents. The inte-
gral antioxidant activity was expressed in mcmol/1. Values
of parameters varied: from <280 mcmol/liter (low antioxi-
dant capacity) to 280—320 mcmol/l (average antioxidant
capacity) and to > 320 mcmol/I (high antioxidant capaci-
ty). Using the Fe2*-induced chemiluminescence (Fe2-
CL) FRO intensity was studied by method developed by
P.P. Farkhutdinov and collaborators [7], in which the fol-
lowing values were determined: spontaneous lumoniscence
(RVU), summarized luminiscence («light sum»)
(RVUxmin) and a latent period demonstrating the ratio of
pro-oxidants and antioxidants in the studied system, a fast
flash (RVU), amplitude of which was proportional to FRO
intensity. Other tested parameters included prothrombin
index (PTI), thrombin time (TT), PTT and fibrinogen
concentration [6]. The parameters of systemic hemody-
namics were investigated by the Tischenko integral rheog-
raphy that estimates stroke volume (SV), minute blood
volume (MBV), stroke index (SI), cardiac index (CI),
total peripheral vascular resistance (TPR), total blood vol-
ume (TBV) and intracellular fluid volume (V incel.fl.).
Assuming that the patients were of different weight and
height, when V incel.fl. was computed the following para-
meter values were considered as a control norm: the body
weight of 755 kg, height of 175+5 cm, intracellular fluid
volume of 10.5 +1.5 1.

Statistical processing of data was carried out using
Biostat and MS Excel software. Results were presented as
amean and a standard deviation ( M£d). The Student's (¢)
and the Mann-Whitney tests were used to prove the
hypotheses. The critical level of significance was P=0.05.

Results and Discussion

By 31d day after trauma severe hemorrhagic
anemia was diagnosed that persisted until the 5th
day of the post-traumatic period (Table 2). Seven-
fold increase of free blood Hb with simultaneous
reduced levels of SI (up to 60% from the control
data) and transferrin (up to 51% from the control
values) were revealed; these values dropped to 27%
and 25 %, respectivelyon the 3'd day, Transferrin
level was slightly increased on day 5 compared to day
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Ta6imua 2. [Tokazarenu o6mena kenesa u aktusHoctd CPO npu Th (M*0).
Table 2. Parameters of iron metabolism and FRO in TD (M=+J).

Parameters Values of parameters in the groups on the stages of the study Control
1 11
1st day 3d day 5th day 1st day 3d day 5th day

Total hemoglobin, g/l  82.4+3.5% 72.3£5.3* 71.2+5.5%* 88.3+3.2# 94.8+5.3%* 101.3£3.6%*  134.3+2.1
Free blood Hb, g/1 0.7+0.08% 0.6+0.04% 0.6+0.03% 0.62+0.11%  0.22+£0.09%***  0.15+£0.03 *** 0.11+0.02
Free urine Hb, g/1 0.41%0.13% 0.36+0.15% 0.33+0.31% 0.41£0.14% 0.35£0.06%** 0.14+0.02***  0.14+0.04
Erythrocytes, 10/1 2.3+0.20% 2.1+0.08% 1.9+0.09% 2.3+0.20% 3.1+0.08%*** 3.2+0.08%*** 4.4%0.2
Serum iron, meml /1 12.8+2.5% 7.1+0.3%* 11.2+0.9# 8.11£2.19# 10.33+2.43# 13.74+1.13% 21.2+0.3
TIBC, meml/I 53.74+7.23 58.29+8.61 57.83+10.81 50.74%3.92 53.13+6.16 57.34%2.32** 52.11+7.13
Transferrin, mg/dl 112.9+12.2% 56.5+4.8%* 68.8+5.7%* 172.2+14.8%  231.9+120.4%* 282.2+14.1%  220.0+18.1
TAN, mcml/I 275.3+11,2%  144.1+3 3#* 318.2+£2.7*  252.67+18.74% 328.21+£16.3#*** 309.91+13.6* 305.12+9.1
Flash, RVU 1.67£0.14% 2.02+0.37# 1.2+0.42 1.44+0.27% 1.42+0.37#** 1.2+0.42 1.2+0.08
Light sum, RVU 1.97+0.14% 7.15+0.34%* 2.15+0.28%* 1.79+0.34 3.15%0.34%%**  145+0.11***  1.3+0.09
Maximal luminosity ~ 3.42+0.20% 4.08+1.9# 2.69£0.29# 2.98+0.20 2.46£0.83%***  2.05%0.12%%** 214+0.87
APACHE II, score 22.2+2.1 16.5£1.7* 16.7£2.1* 21.2+1.1 12.3£2.4%** 8.3£0.5%** 0

Notes: * — statistically significant in P<0.05 relatively to the initial data; # — in P<0.05 relatively to control data; ** — statistically sig-
nificant in P<0.05 compared with the groups in corresponding period of study.

IIpumeuanue: [Iig tabiun 2—4: Values of parameters in the groups on the stages of the study — 3nauenus nmapameTpoB B rpyImax ma
aranax nccseposanus. Total hemoglobin, g/1 — o6mmii remorio6un, r/71; Free blood Hb, g/1 — eBoboamsiit Hb kposn, r/11; Free urine
Hb, g/l — cBoboausiii Hb mouwm, r/a; Erythrocytes, 10/l — aputpountsr, 10"/m1; Serum iron, meml/l — cpiBopoTounoe xeneso,
Mkmouib/o1; TIBC, meml/l — OJKCC, mxmoun/ir; Transferrin, mg/dl — Tpancdeppun, mr/am; TAN, meml/I — OAA, mxmounn/n; Flash,
RVU — Benbimika, yeor. ex.; Light sum, RVU — cerocymma, yeu. ex.,; Maximal luminosity — makcumasbHast cBetumocth; Control —

KOHTPOJIb. *

— craructudeckn 3Haunmo 1pu p<0,05 OTHOCUTETBHO MCXOMAHBIX AaHHBIX; ¥ — 1pu p<0,05 OTHOCUTEIBHO JTAHHBIX

KOHTpOJIST; ** — craructudeckn 3naunmo npu p<0,05 mpu cpaBHEHNU MEK/LY TPYIIIaMI B aHAJIOTHYHbII TIEPUOJL NCCIeI0BAHNSI.

Hoit sxuakoctu (V BH.K). Vexoms 3 Toro, 4To MaIMenThl
MMeJIN PA3JIMUHYI0 Maccy Tejla MW POCT, TPU pacyerax V
BH.JK 32 HOPMY OBILJT0 B3siTa Macca tesia 75+5 kr, poct 1755
cM TIpu 0ObeMe BHYTPUKIETOUHOM skuakoctr 10,5£1,5 1.
Crarucruueckyio 06pabOTKY ITOJYYEHHBIX TaHHBIX
POBOJUJIN € MCIOJIBb30BAHNEM ITaKeTa TPUKIAJHBIX CTa-
TucTHyeckux nporpamm Biostat u MS Excel. Pesysbrarst
MIPE/ICTABJIEHBI B BU/IE CPE/IHETO 3HAUEHWS U CPE/THETO KBa-
npatudaHoro otkiaonenust (M=0). /Iyt IpoBepKu THUTIOTES
ucnoJsib3oBasiu Kputepun Croiofenta (¢) 1 Manna-Yurnu.
Kputnueckuii ypoBeHb 3HAUMMOCTH TIPH ITPOBEPKE CTATH-
CTUYECKUX MUIOTE3 TPUHUMaU paBibiM p=0,05.

Pe3yabraThl 1 00CYK/IEHHE

K 3-M cyTkam MOCTTPaBMaTHYECKOTO TI€PUOJIA
BBISIBJISJIA TIOCTTEMOPPATUIECKYIO aHEMUIO TSKEION
CTeIeHU, KOTOPasi COXPAHSIACH 0 5-X CYTOK ITOCT-
TpaBMaTideckoro neproga (tabs. 2). Ipu sTom oT-
Meyan 7-KpaTHoe yBeaudeHue Koumentpainn CI' B
KPOBHU C OIHOBPEMECHHBIM CHIKEHUEM KOHIICHTPA-
mun CHK (mo 60% ot mannbix xoutposisi) u T (mo
51% OT KOHTPOJIbHOTO 3HAYEHWs), KOTOPbIE YMeHb-
MIAJICh B IUHAMUKE K 3-M cyTKaM eie Ha 27% 1 25%
coorBercTBento. K 5-m cytkam koutentpaiust T
HECKOJIbKO BO3PACTajia 1o CPAaBHEHUIO € 3-MU CyTKa-
mu. OAA mcxoHO Oblila HUKE KOHTPOJIbHBIX 3Haue-
HUI, HO K 3-M U 5-M CyTKaM OTMeYaJid Pe3KOe YMeHb-
HIeHUE ee aKTUBHOCTHU BILJIOTh /IO HYJIEBOTO 3HAUCHUS
y HEKOTOPBIX marueHToB. [Ipu aTom HabJIOa M YBe-
Jnyenne Beex mapamerpos Fe2*-XJI, mocrurasinee
MaKCUMyMa K 3-M CyTKaM U CHIDKEHUE K 5-M CyTKaM.

IIpu ucnosb3oBaHUM B KOMILJIEKCHOW Teparn
Tb necdepaia, HATPOTUB, Y MOCTPAAABITNX BbISABJIS-

3. TAN values were initially below the control val-
ues, but on days 3 and 5 a dramatic decrease (up to 0
value in several patients) in activity of TAN was
found. At the same time a growth in all Fe2*-ChL
parameters with apeak on day 3 and significant drop
on day 5.

Using the complex therapy with desferal for
TD treatment the increase of Hb up to 7% (due to
blood transfusion) and decreased free Hb up to 100%
compared to the initial values were detected. All
patients exhibited statistically significant reduction
in FRO intensity expressed as 2-fold diminished
light sum values and 25-percent decrease in a quick
flash. Herewith, the increase of transferrin more than
25% and TAN to 24% along with the decrease of free
Hb were detected.

Since the iron ions are presented in blood
serum and transported together with transferrin, the
decrease of serum iron in TD seems secondary to
transferrin. Normal TIBC values are indicative of a
lack of iron deficiency in the body (in case of iron
deficiency, TIBC is always raised) [5]; but
hematomas in the fracture sites and in the tissues due
to hemothorax and intravascular hemolysis can be
the sources of Fe2* ions. Inasmuch there is no true
iron deficiency in the body in TD, the therapy with
evident effect on decreasing the free iron level (due
to the binding of excessive ferrum ions and blockade
of FRO processes) is considered pathogenetically
relevant [8—11].

In respect to the parameters of hemostatic sys-
tem (Table 3) in patients in group I during the first
day the fibrinogen elevation by 53%, shortening of
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Ta6imua 3. [Tokasaresm remoctasa npu Th (M+J).
Table 3. Hemostasis parameters in TD (M*J).

Parameters Values of parameters in the groups on the stages of the study Control
1 11
1st day 3d day 5th day 1st day 3d day 5th day
PTL % 96.3+2.51 81.22+£2.3#*  86.2+1.2%* 98.2+3.7 98.7+3.0%* 99.98+2.1%*  94.8+2.1
PTT, sec. 25.3£1.44*% 37.8%1.6 35.3x1.7 22.6+1.5% 34.5+2.6%* 32.1+3.2 33.4%2.1
Fibrinogen, g/1 4.3+0.31% 1.8+0.2%* 1.9+0.2%* 4.7£0.2% 2.9£0.3%%** 3.2+0.1#%** 2.8+0.4
Thrombin time, sec.  21.8+1.1# 36.0+2.9%* 33.4+3.6% 22.2+1.4% 29.3+2.3%%* 30.7£1.7%* 28.4+1.3
Platelets, 10°/1 265£21# 440£27#* 385+12# 235£17# 320+25%%* 368£27%** 340+25

Note: * — statistically significant in P<0.05 relatively to the initial data; # — in P<0.05 relatively to control data; ** — statistically sig-
nificant in P<0.05 compared with the groups in corresponding period of study.

Ipumevanue: PTI — IITU; PTT, sec. — AUTB, ¢; Fibrinogen, g/l — ¢dubpunoren, r/x; Thrombin time, sec. — TpoMGHHOBOE Bpems, ¢;
Platelets, 10°/1 — tpomborutsl, 10°/m1. * — craructuuecku 3HaunmMo npu p<0,05 OTHOCUTENBLHO MCXOIHBIX AaHHBIX; # — 1pu p<0,05
OTHOCHTEJILHO JAHHBIX KOHTPOJIsT; ** — craructudecku 3uadnmo npu p<0,05 npu cpaBHEeHUU MKy TPYIIAMK B AHAJOTHYHBII IIepUoj

nuccjeaoBanmsd.

JIN yBeJIMYeHre KOHIEHTPaIy reMoriobuta Ha 7%,
00y CJIOBJIEHHOE TeMOTPaHC(Y3USIMU, U YMEHDIIEHE
CI' ma 100% 110 CpaBHEHWIO C MCXOTHBIMU JaHHDBIMA.
Y Bcex MaIMeHTOB OTMEYANIU CTATUCTUYECKH 3HAYH-
MoOe cHUKeHue nnrencuBHoctu npoieccoB CPO, uto
BBIPAKAJIOCH B YMEHBIIIEHUH CBETOCYMMBI H0Jiee YeM
B 2 pasa, a ObICTPOI BenbIKu — Ha 25%. Ilpu aTom
napaJsiebHo cHKenuio Koutenrpaiu CI' ormeua-
JIU U yBeJinueHue OoJiee ueM Ha 25% comepkanust T
u Ha 24% — OAA.

[TockosibKy MOHBL XKeJie3a B CHIBOPOTKE KPOBU
HMPUCYTCTBYIOT U TPAHCIIOPTUPYIOTCS B KOMILTEKCE C
T, To ymenbmenne kontenrpaiuu C/K mpu Th sB-
JISIETCST BTOPUYHBIM 110 OTHOIIEHUIO K TpaHncdeppu-
ny. Hopmanbnas OJKCC ykaspiBaeT Ha OTCyTCTBHE
nedunuta jxxexe3a B opranudme (IIpH ero HelocTaTKe
OJKCC Bcerza nosbiiena) [5], a UCTOYHUKAMU HO-
1oB Fe2* Moryt ObITh TeMaTOMbl B MeCTaX Mepeo-
MOB, B TKaHsIX, [IPU TEMOTOPAKCE U BHYTPUCOCYIUC-
ThII TeMoJin3. Tak KaKk UCTUHHOTO Jlepuiinra xejesa
npu TH B opranusme HeT, TO aTOT€HETUYECKH OII-
paBIaHHON siByigeTcd Tepanus, aheKT 0T KOTOpoii
BBIPAKAETCSI B CHIKEHUE TTyJIa CBOOOHOTO JKeie3a B
OpraHu3Me 3a cyeT CBsi3biBaHUe M30bITKA (hepporo-
HOB U 6J10Kaa akTuBayu npoieccos CPO [8—11].

OTHOCUTENTBHO MTOKA3aTeIeH CUCTEMBI TEMOCTA-
3a (tabu. 3) y nanuentoB I rpyIiibl B TeueHUe mep-
BBIX CYTOK BBISIBJISIIM TIOBBIIEHUE YPOBHs (hubpu-
Horena Ha 53%, ykopouenue TB na 24%, a AYTB na
25% 1upotuB AaHHbIX KOHTpoJisa. K Havamy Tperbux
CYTOK OTMEYaJU TUIIOKOATYJISAIHUIO C MOBBIIIEHHO
KPOBOTOYUBOCTHIO (HAIUYME IOJOCTPOrO TEUEHUSsT
[IBC cunzmpoma), cOXpaHsBIIUXCS 10 5—6-X CYTOK.
Bo II rpymiie y Bcex nanmeHTOB B MOMEHT ITOCTYTLIe-
HUST UMeJIa MeCTO TUIEPKOATryJISIns, OHAKO Ha (Ho-
He Tepanuu gecepanoM K 3-M U 5-M CyTKam Iapa-
METPBI TeMOCTa3a OKa3bIBAJUCh OJM3KUMHU K
HOPMATUBHBIM 3HAYEHISIM.

W3menenust, mMpousolenme B CUCTEME TeMO-
crasza, OOBSICHSIOTCS He CTOJIBKO YITyUIlIEHHEM MUKPO-
UPKYJIAUY Ha (hoHe UH(DY3MOHHON Teparuu, CKOJIb-
KO zieiictBueM Jecdepaia (cBs3biBaHe CBOOOLHOIO

TT by 24% and PTT by 25% compared to the control
data were detected. On day 3 the hypocoagulation
with excessive bleeding (a subacute DIC syndrome)
was observed It lasted until days 5—6. In patients of
group II hypercoagulation on admission was
revealed, but due to therapy with desferal the hemo-
static parameters normalized on days 3 or 5.

Changes in the hemostatic system occurred not
because of the improvement of microcirculation due
to basic infusion therapy, but because of the effect of
desferal (due to binding of free iron and reduction of
catalysts needed for a Fenton reaction) [12]. This was
confirmed by experiments [9], where the blood vis-
cosity in rats was studied, and the impact of reduced
iron on thrombin modification was assessed [11].

It is known that one of the pathogenetic links in
hemostatic disorders is free Hb excess and traumatic
effects of Fe2* on the endothelium, that both con-
tributes to increased platelet adhesion and activation
of vascular-platelet and plasma components of the
hemostatic system in hypoperfusion and arterial
hypotension following the injury accompanied by a
massive blood loss [11, 13].

Data describing central hemodynamics para-
meters demonstrate that circulatory failure and early
stage of hypokinesia occur during the first hours
after admission indicating developed traumatic
shock (Table 4). Thus, according to the integral
rheography data, the patients in group I exhibited
almost all hemodynamic indices decreased.
Manifested changes were replaced by hypervolemia
on day 3 and TBV values were increased by 10%.
TPR values were reduced by 10% facilitating the
extravasation of fluid into the «third space» due to
the syndrome of «capillary leak» and confirmed by
the increase of V incel .fl. values 1.21-fold on day 5
after injury.

Moderate hypovolemia was observed on the
third day post-injury after the desferal infusion, but
5 days later almost standard values of hemodynam-
ic parameters were observed. The positive changes
of hemodynamic parameters in patients of group IT
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Ta6imua 4. [Tokazaresu HeHTPaIbHON reMOAMHAMHUKH Y IAIMEHTOB IIPH TPaBMaTH4eCKOi Gostesnu (M+J).

Table 4. Parameters of central hemodynamics in patients with traumatic disease (M+J).

Parameters Values of parameters in the groups on the stages of the study Control
1 11

1st day 3d day 5th day 1st day 3d day 5th day
BP av, mm Hg 64+5%## 72+4% 84+6 81+3 92+7# 89+6%## 84+12
Heat rate, min™ 114+7% 112+7# 94+5# 94+3# 86+4# 82+4### 76+8
CVP cm H,O 1£0,5% 1£0.5% 5+£2# 6+2% 8+2 7£2 8+2
Total blood volume, | 3.1+0.2% 3.2+0.3% 4.610.2%# 3.8+0.3% 4.3+0.3 4.2+0.2 4.2+0.3
MBYVY, | 3.3+0.2% 3.2+0.2% 4.2+0.2% 4.4%0.1 4.5%0.2 4.6x0.3 4.6%0.2
Cardiac Index, I/minem?  2.6+0.2# 2.5+0.3# 4.1+0.2 3.9+0.2 4.4+0.3%*4 3.9+0.3 3.9+0.2
ST, ml/m? 34.8+4.3# 32.7+3.9% 46.4+3.2 44.4%2.3 45.3+3.3 45.3+.33 43.4%4.2
SV, ml 41.3£5.3% 41.3+5.3# 63.5£5.1 60.54.6 65.5£5.6 63.5£5.7 64.6+4.8
TPR, dinececm’ 1676+132# 1724+22% 1010£28* 1210+17# 1240+32# 1240+18% 1106+34
V incel. fl,, ml/kg 78+4# 78+3% 102£16*# 112+8 144+T*%# 114+7 119+10
IT volume, ml/day 4400£350 4800%250 4100£300 4300£210 3200+£250 3100+280 —

Note: IT volume — volume of infusion treatment. ## — P<0.05 in comparison between groups I and IT on the 15t day; * — P<0.05 in com-
parison between groups I and II on the 34; ** — P<0.05 in comparison between groups I and II on the 5th day; # — P<0.05 in comparison

with the control group.

IIpumeuanne: BP av, mm Hg — A/l cp., mm pt. c1.; Heat rate, min' — YCC, mun™; CVP, cm HyO — nienrpasibHoe BeHO3HOE JlaBJICHIE,
cm Boz. ct.; Total blood volume, | — OIIK, i ; MBV, | — MOK, u1; Cardiac Index, I/minem* — CH, a/munem? SI, ml/m* — YU, mi/m?
SV, ml — YO, mui; TPR, dinececm’ — OIICC, gunececm’; V incel. fl, ml/kg — VBu. ., mi/kr; IT volume, ml/day — oobem UT, mur/cyT;
IT volume, ml/day — o6bem unbysnonHoi teparuu, Mii/cyt. ## — p<0,05 npu cpasrerun mexay 1 u IT rpynnamu B 1-¢ cytim; * —
p<0,05 ipu cpasuenun mexay 1 u 11 rpynnamu va 3-u cytku; ** — p<0,05 npu cpaBuenuu meskay | u 11 rpynmamu va 5-e cyrku; # —

p<0,05 ipu cpaBHEHUN € KOHTPOJIEM.

JKesie3a ¥ yMEHBIIEHHS KaTaau3aTOPOB IS PEaKITH
®Dentona) [12]. 10 nMoATBEPKIAETCS KAK HAINMMU
JKCIICPUMEHTATTBHBIMUA UCCIIEOBAHUAMEI HA SKIBOT-
HBIX [9], B KOTOPBIX UCCIE0BATACD BA3KOCTH KPOBH Y
KPBIC, TAK U WCCJEOBAHUSMU MO OI€HKE BIMSHUS
BOCCTAHOBJIEHHOTO JKeJie3a Ha MOJU(DUKAIIAIO TPOM-
6una [11]. Kak usBecTHO, OJJHUM U3 3BE€HbEB IIATOre-
He3a HapylleHuil reMocTasa sipjstercst usonitok CT u
TpaBMaTUYECKOE BO3JEUCTBUE Fe2* wa sumorenmii,
YTO B yCJOBUAX TUTIONIEPDY3UH, apTePUATBHON THITO-
TEH3UU CIIOCOOCTBYET TIOBBIIIEHHON a/ire3ui TPOMOO-
IIATOB C TEHJEHIMEl K OTHOCUTEILHOMY TPOMOOIH-
TO3y U aKTHBAIlMU COCYAUCTO-TPOMOOIMTAPHOTO U
MJIAa3MEHHOTO 3BEHBEB CUCTEMBI T€MOCTa3a B OTBET Ha
TPaBMY € MacCUBHOI KpoBoroTepeti [11, 13].

IIpu ananuse nokasaresieil eHTPaIbHON reMo-
JIMHAMUKY ObLJIA BBISIBJIEHA HEJOCTATOYHOCTD KPOBO-
obparienust, GoOpMUPOBAHUE TUIIOKUHE3UH KPOBOOO-
palieHus B TeYEeHHWE I[IePBBIX YacoB TOCJe
MOCTYTJIEHU, YTO YKJIAJBIBAETCSA B KapTUHY C(hOP-
MUPOBABIIETOCS] TPABMATHYECKOTO MIoKa (Tabur. 4).
Tak, 110 JaHHBIM UHTETPAJILHOI peorpadun, y marm-
€HTOB | IpymImBl OTMEYa u CHIDKEHUE TTPAKTHYECKU
BCeX TeMOJMHAMWUYeCKUX uHeKkcoB. Ha done cran-
JAPTHOI Teparuy BBISIBJECHHBIE U3MEHEHUS HAa 3-U
CYTKHU CMEHSJIMCH TUTIEPBOJIEMUEH, UTO BBIPAKAIOCDH
B Bogpacranuu OIK ma 10%. [Ipu atom OIICC oc-
TaBaJoCh CHWKeHHbIM Ha 10%, 94TO K 5-M CcyTKam
CII0COOCTBOBAJIO 9KCTPABA3AIUU KUIKOCTH B <«Tpe-
Thbe MPOCTPAHCTBOY 3a CUET CHHPOMA <«KaIUJIJISAP-
HOU YTEUKHU» ¥ MOJATBEPKIANOCH YBEJINUEHUEM 00b-
eMa BHeKJTHTOUHOH skujkoct (VBH.K.) B 1,21 pasa.

[Ipu BBesienuu pecepara Ha TPETHU CYTKHU CO-
XPaHAJIach YMEPEHHO BBbIPAKEHHAs THUIIOBOJICMMUS,

might demonstrate that the exclusion of unbound
iron from FRO reactions reduce the damaging
effect on biological membranes. Presumably, the
hemodynamic disorders in traumatic disease were
stipulated by (a) high concentration of ferritin pos-
sessing a vasodilatory effect, (b) excessive produc-
tion of peroxynitrite due to exposure of superoxide
radicals [1] to nitrogen oxide (if superoxide dismu-
tase failed) [1, 7], and (3) liberation of free hemo-
globin that potentiated vasospasm within the
microcirculation [2]. Improvements of microcircu-
lation in group II patients could be indirectly
proved by TPR stabilization (that decreased from
1724£22 at admittance to 1210£17din*secm” on
day 3), and/or depression of extracellular fluid vol-
ume (due to less manifested «capillary leak» syn-
drome) that may be associated with less negative
impact of peroxynitrite and ferritin. These results
are compatible with published data [13—15] and
confirm the universal role of iron in the develop-
ment of the incompetence of central hemodynamics
in different critical conditions.

Threfore, data demonstrate that desferal as a
chelator of iron complexes should be considered as
an efficient, related to pathogenesis of critical illness
drug potentiating the complex treatment of patients
with TD.

Conclusion

1. In patients with femoral and pelvic fractures
followed by the development of intermuscular
hematoma associated with further hemolysis, free
iron is released and accumulated due to transferrin
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Meraboanueckne HapymeHma Ipnu KPUTNIECKNUX COCTOSHNMAX M UX KOPpPEKIMI

HO Yepe3 d CYTOK DPEruCTPUPOBAIU IIPAKTUIECKU
HOpMAaJIbHBIE TIOKA3aTEeM BCEX TeMOJMHAMUYECKUX
WHJICKCOB. BBIABICHHDBIC MOJOKUTEIbHBIE M3MEHE-
HUA [IAPAMETPOB CUCTEMHOI TeMOJIMHAMUKHU Y TIAIIH-
eHToB Il rpymmmsl MOTYT CBUIETEIBCTBOBATH O TOM,
YTO UCKJIIOYEHNE HECBSA3AHHOTO JKeJie3a M3 Peakinii
CPO upuBOAUT K yMEHbBIIEHUIO TTOBPEXKIAIONIETO
JeiicTBus Ha Orosiornyeckue MeMOpanbl. BoaMosKHO,
YTO HapyIIEeHWs TeMOJAMHAMHUKHU TIPU TPaBMaTUYeC-
KO#1 60JIe3HU O0YCJIOBJIEHBI BHICOKUMU KOHIIEHTPA-
usiMe (heppUTHHA, 00JIAIAIONIET0 BAa3OIIATUPYIO-
UM JIefiCTBHEM U U30BITKOM MEPOKCUHUTPUTA TIPH
BO3/ICHCTBUY CYIIEPOKCUIHBIX pagnKaios [1] Ha ok-
cuji azora (B yCJIOBUSAX HECOCTOSATEIBHOCTHU CYIIEp-
okcuemyTassi) [1, 7], u u3bbiTka cCBOGOIHOTO Te-
MOrJIOOMHA, MOTEHIUPYIOIIETO CIa3M  COCY/OB
MUKPOIMPKYJIATOPHOTO pycaa [2]. Yaydiienue MUK-
POIMPKYIANMHU Y nanueHToB Il rpymmnbl KOCBEHHO
MOsKHO ToaTBepauTh crabusmsanyein OIICC (cHu-
skerne ¢ 1724+22 1o 1210£17aunececm” K 3-M cyT-
KaM), CHUZKEHUEM VBH.K. (32 cUeT MeHee BbIPaKeH-
HOTO CHUHAPOMA <«KallWJJISIPDHOW YTEYKH»), 4YTO,
BO3MOJKHO, CBSI3aHO C YMEHBIIICHIEM OTPUIATEIbHO-
TO BO3/IEHCTBUSA IePOKCUHNUTpUTA U (heppuTuHa. [1o-
JIydeHHBIE Pe3YJIbTaThl HE MPOTHUBOPEYAT JTAaHHBIM,
MOJIyYeHHBIM IpyrumMu aBropamu [ 13—15], a nampo-
TUB, TOJDBKO MOJTBEPKIAIOT YHUBEPCAILHYIO POJIb
JKeJe3a B Pa3BUTUU HECOCTOSTETTHHOCTH EHTPAJIb-
HOUM TeMOJMHAMUKHU TIPU PA3JUIHBIX KPUTUYCCKUX
COCTOSTHUSAX.

Takum 06pasoM, HA OCHOBAHUH MOJYYEHHBIX
JTAHHBIX MOXKHO YTBEPIK/IATh, YTO UCIIOIb30BAHME Jle-
chepaa, Kak xegaTopa KOMILIEKCOB skeJsieda (KOTo-
poe SBJIIETCS MOITHBIM TTPOOKCUAHTOM, TIPUBO/IS-
MUM K 00pa3oBaHUI0 HE TOJBKO AKTUBHBIX (HOpM
kucaopoga u waumarnuu [1OJI) B mporpamme wH-
TeHCUBHON Tepanuu npu TDB, marorenermyeckn
060CHOBAHO.
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deficiency thus inducing the activation of FRO and
antioxidant insufficiency.

2. Excess of iron ions is activated by free hemo-
globin producing the vasodilatated effect on the reg-
ulation of vascular tone exacerbated the disorders of
the central hemodynamics and microcirculation with
the development of endothelial dysfunction as capil-
lary leak syndrome.

3. Tron molecules not bound by transferring
trigger thrombin modification and hemostasis dis-
turbances followed by the development of DIC syn-
drome aggravating the microcirculation disorder.

4. Desferal as a component of complex inten-
sive therapy of patients with femoral and pelvic frac-
tures seems to be related to pathogenesis of critical
illness as a trauma consequence. Desferal lowers the
level of reduced iron in blood serum, diminishes the
intensity of free radical oxidation, and eliminates the
disorders of hemostasis and systemic hemodynamics
confirming the pathogenic role of iron ions in the
development of traumatic disease.

TH, 4TO criocobeTByeT akTuBaiuu mpoieccos CPO u
AHTHOKCUIAHTHON HEJ0CTATOUHOCTH.

2. VM36BbITOK WOHOB JKejie3a IOTEHIUPYETCs
TakKe CBOOOJHBIM TIeMOTJIOOMHOM, OKAa3bIBAIOIUM
Ba30UIIATUPYIOMNI 3(PheKT HA Peryasnuio cocy-
JICTOTO TOHYCa, Ye€M YCYTyOJISIIOTCST PACCTPOUCTBA
HEHTPAIBHON TeMOANHAMUKU U MUKDPOIIUPKYJISIIIIN
C TOCJIEAYIONIM PA3BUTUEM SHIOTENUATBHON IUC-
(yHKIIUU B BUlEe CUHIPOMA KAIIUJISIPHOM YTEUKL.

3. CobojHoe Kene30 siBisieTcst (hakTopoM,
CIIoCcOOCTBYIONUM MOAU(UKAIUN TPOMOMHA U Pac-
CTPOICTBAM B CUCTeMe reMocTasa ¢ pa3sutuem /[ BC-
CUH/IPOMA, YCYTYOJISIOIIEro HApYIIEHUsT MIKPOIIUP-
KYJISIUN.

4. Wcnosb3oBanne necdepana B mporpamme
UHTEHCUBHOU Teparnuy MAIleHTOB C IePeJOMaMu
Oejipa 1 KOcTell Tasa HaToreHeTH4ecku 000CHOBAHO,
TaK Kak CoCOOCTBYET CHUKEHUIO YPOBHS B ILJIA3Me
KPOBU BOCCTAHOBJIEHHOTO JKeJIe3a, YMEHbIIEHUTO UH-
teHcuBHOCTH peakiii CPO, yMeHbIIeHNIO HapyIiie-
HUI CUCTEMBI TeMOCTa3a U CUCTEMHON reMOIuHAMU-
KU 32 CYET CBSI3bIBAHMS M30BITOYHBIX KOJUUYECTB
MOHOB JKeJe3a.
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