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KOHHEHTPALIUA o-TYMOPHEKPOTHYECKOI'O ®AKTOPA B CBIBOPOTKE KPOBH
BEPEMEHHBIX, THOUIINPOBAHHBIX BUPYCOM JIMM®OLIUTAPHOI'O
XOPUOMEHHMHI'TA

B.®.Cmpyk

Pe3tome. CTaThsi MOCBSIICHA aHANTN3Y KOHLEHTPALUH O-TYMOPHEKPOTHYECKOro (hakTopa B CHIBOPOTKE KPOBH Oepe-
MCHHBIX, HHQUIIMPOBAHHBIX BHPYCOM JHUM(ONUTAPHOTO XOpPHOMEHHHTuTa. IIpoBeneHo ompereneHue KOHIEHTPALUH O~
TYMOPHEKPOTHYECKOTO (haKTopa B CHIBOPOTKE KPOBH 62 OGepeMEHHBIX, HHOHUIMPOBAHHBIX BHPYCOM JIMM(OLIUTAPHOTO XO-
pPHOMEHUHTHTA. Y CTAaHOBJICHO, YTO CYIIECTBYET B3aUMOCBSI3b MEXy KOHI[EHTPAMEH 0-TYMOPHEKPOTHYECKOro (akTopa B
CBIBOPOTKE KPOBH M OCJIO)KHEHHBIM TCUCHHEM OCPEMEHHOCTH Y JKEHIIMH, HHOUINPOBAHHBIX BUPYCOM JUM(OIUTAPHOTO
XOPUOMEHHHIHTA. B TpyIIe jKeHINH C OCI0)KHEHHBIM TeUeHueM OepeMeHHOCTH AocToBepHO (p<0,05) Oonee BBICOKOI
Obl1a KOHLEHTPALUS O-TYMOPHEKPOTHYECKOTO (hakTOpa B CHIBOPOTKE KPOBH, YEM Y JKCHILHMH C HEOCIO)KHEHHBIM TCYEHUEM
OepeMeHHOCTH.

KiioueBble ci10Ba: 0-TyMOPHEKPOTHYECKHIT (hakTop, OEpEeMEHHOCTD, BUPYC JIMM(POLUTAPHOTO XOPHOMEHHHIHTA.

THE CONCENTRATION OF TUMOR NECROSIS FACTOR-A IN GRAVIDAS BLOOD SERUM
INFECTED WITH LYMPHOCYTIC CHORIOMENINGITIS VIRUS

V.F.Struk

Abstract. The paper deals with an analysis of the concentration of tumor necrosis factor-o in gravidas blood serum,
infected with lymphocytic choriomeningitis virus. An assessment of the concentration of tumor necrosis factor-a in the
blood serum of 62 gravidas infected with the lymphocytic choriomeningitis virus has been performed. It has been estab-
lished that there exists a correlation between the tumor necrosis factor-o concentration in the blood serum and a compli-
cated course of pregnancy in women infected with the virus of lymphocytic choriomeningitis. The concentration of tumor
necrosis factor-a in the blood serum was considerably higher (p<0,05) in the group of women with a complicated course of

pregnancy than in the women with an uncomplicated course of pregnancy.
Key words: tumor necrosis factor-a, pregnancy, lymphocytic choriomeningitis virus.
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Abstract. The aim of the present study was to analyse
the effects of postoperative fluid volume on splanchnic
perfusion and myocardial oxygenation after cardiac sur-
gery. 20 patients were studied in two stratified by the me-
dian of the postoperative volume replacement groups. In
the low-volume group the stroke volume index and cardiac
index increased continuously throughout the study. In the
high-volume group an increase was only observed during
the first 5 hours and myocardial oxygenation was signifi-

cantly impaired and ventilation prolonged. This suggests
that fluid loading without a beneficial effect on hemody-
namic may not only be ineffective in improving splanchnic
perfusion but may have detrimental effects on myocardial
oxygenation and pulmonary function. Fluid therapy should
be titrated according to individual physiological responses.

Key words: hypovolaemia, volume replacement ther-
apy, splanchnic perfusion, myocardial oxygenation, gastric
tonometry.

Introduction. Extracorporal circulation causes
serious disturbances in human hormonal, metabolic
and fluid homeostasis. Surgical procedures with car-
diopulmonary bypass (CPB) lead to a form of circu-
latory, hypovolaemic shock which is followed by an-
giotensin Il-induced splanchnic vasoconstriction [1].
Thus, during the initial postoperative period patients

after CPB may have in splanchnic hypoperfusion to
protect the essential organs such as the brain, heart
and kidneys [2]. It is known that severe and pro-
longed splanchnic hypoperfusion is associated with
higher morbidity, e.g. multiple organ failure or even
mortality [3, 4]. Recently it has been shown that pe-
rioperative plasma volume expansion reduces the
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the incidence of splanchnic hypoperfusion and im-
proves the outcome [5].

In 1996 the Third European Consensus Confer-
ence on tissue oxygenation pointed out the impor-
tance of volume replacement in hypovolaemic pa-
tients to improve their oxygen delivery [6]. In case of
persisting tissue oxygenation deficiency after ade-
quate volume replacement, inotropic agents should
be added [7]. But it is still under discussion how to
define adequacy of fluid replacement therapy. As
splanchnic perfusion is early reduced in hypovolae-
mia according to physiologic redistribution [8] it
would be worthwhile to monitor splanchnic oxy-
genation or perfusion. Gastric-mucosal tonometry is
the only clinically available method for an accurate
diagnosis of compromised splanchnic blood [9].

Since volume replacement therapy may also have
negative effects on the lungs or the myocardium, a re-
strictive volume therapy in cardiac surgery is widely
adopted [6]. This “traditional” approach has never been
evaluated thoroughly in terms of perfusion or oxygena-
tion of the splanchnic area or other organ systems.
Splanchnic perfusion can be assessed by means of gas-
tric tonometry [9]. During open heart surgery it is possi-
ble to insert microprobes directly into the myocardium
to measure tissue partial oxygen pressure. In this way
the effects of therapeutic strategies on different organ
systems on the regional level can be measured.

The object. Our object was to study retrospec-
tively the impact of volume replacement therapy on
splanchnic perfusion and myocardial oxygenation in
cardiac surgery patients.

Material and methods. Upon the approval by
the local ethics committee and a written informed
consent 20 patients, undergoing elective coronary
artery bypass surgery, were studied. The patients
were divided in two groups by the median (1850 ml)
of the total amount of volume replacement during the
first 10 hours after operation: the group of low vol-
ume (LV) and the group of high volume (HV). Pre-
medication, induction and maintenance of anaesthe-
sia were standardized in both groups. Mechanical
ventilation in a volume controlled mode was adapted
to achieve arterial normocapnia. All patients under-
went standard open heart surgery with non-pulsatile
CPB in moderate hypothermia. During CPB the
mean peripheral arterial pressure (MPAP) was main-
tained at 60-80 mmHg. Global hemodynamic pa-
rameters and regional oxygenation were taken at
intervals of 15 minutes (blood sampling every 30
minutes) intra- and postoperatively. The study ended
up 10 hours after the admittance to the intensive care
unit. All the patients were mechanically ventilated as
long as clinically appropriate and were sedated with
continuous infusion. Fluid management was adjusted
to achieve and maintain a central venous pressure
(CVP) between 8 to 12 mmHg. Volume replacement
was performed with Ringer’s solution and gelatine
polysuccinate, as appropriate.
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Additionally to standard monitoring all patients
were equipped with a pulmonary artery catheter, a
nasogastric tonometry catheter and special polaro-
graphic microprobes for a myocardial partial oxygen
pressure examination. A pulmonary artery catheter
was used to determine mean pulmonary artery pres-
sures (MPAP), automated semicontinuous measure-
ment of cardiac output (CO) / cardiac index (CI), and
a continuous measurement of mixed venous oxygen
saturation (SvO,). Arterial blood samples were
drawn for the determination of pH, oxygen (pO,) and
carbon dioxide (pCO,) tension, base excess (BE), the
bicarbonate, haemoglobin and lactate concentration.
A nasogastric tonometry catheter was measured gas-
tric luminal pCO, (pgCO,) which is in equilibrium
with gastric mucosal pCO,by automatic gas cap-
nometry [10] and calculated the difference between
gastric and arterial pCO,, (CO,-gap), which has been
shown to reflect gastro-intestinal stagnant hypoxia
secondary to hypovolaemia [9, 11]. To rule out intra-
gastric CO, generation following the buffering of
acid with bicarbonate, patients received 300 mg of
ranitidine [12]. Using special polarographic micro-
probes (GMS Inc., Germany), myocardial partial
oxygen pressure (pO,myo) was determined. The
probe was placed in the ischemic left ventricular area
between a diagonal branch and the left anterior de-
scending artery.

In a statistical analysis Fischer’s probability test
and Wilcoxon's signed rank test were used. Differ-
ences between groups were tested with the Mann-
Whitney U test. A p value less than 0,05 was re-
garded significant.

Results and discussion. All the patients had an
uneventful postoperative course without signs of
myocardial infarction as determined by an electro-
cardiogram and cardiac enzyme levels taken every 6
hours postoperatively. Demographic and periopera-
tive data are presented in Table 1.

The total urine output was 4153 £ 1288 ml in
the LV group and 4472 + 1294 ml in the HV group
(p>0,05). Both groups received approximately two
third of the total amount of volume during the first
five hours after admittance to the ICU. There were
no differences of the CO,-gap between the groups at
any time point, nor any change over time. The
pO,myo steadily increased over the whole observa-
tion period in the LV group (p<0,001), but showed
no improvement in the HV group (p>0,05) (Fig.1).

Hemodynamic data are summarized in Table 2.
The LV group showed a reduction of MAP in the
second half of the observation period. CVP and
MPAP did not show differences between groups.
The CI increased and SVR decreased in both groups
over time. SvO, in the LV group was higher, show-
ing significance at five and six hours after admit-
tance to the ICU. SVI increased in parallel to the CI
(LV group, p <0,001, HV group, p<0,01).
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Table 1
Demographic and perioperative patients’ data in volume replacement groups (mean + SD)
Patients data Group LV Group HV p
Age (years) 69,618,0 69,4+8,7 0,97
Gender (f/ m) 4/6 2/8 0,62
CPB time (minutes) 94,7 + 15,7 89,0 + 18,3 0,49
X-clamp time (minutes) 47,4+ 17,1 45,0 + 26,1 0,54
Ventilation time (hours) 12,6 £5,5 16,0+ 1,7 0,02
Volume of fluid (ml) 1070 £ 521 2865 + 567 0,001
Table 2
Analysis of volume replacement: Haemodynamics (mean + SD)
Data Group Time of infusion
01 h 02 h 05h 07 h 10h
LV 81,0+9,0 76,0+7,0*° 75,0£12,0 71,04,0° 75,06,0°
MAP HV 79,0£10,0 69,0£6,0 73,0£9,0 75,0£10,0 73,0£14,0
LV 99,0+8,0 100,0+8,0 98,0+8,0 96,0£6,0 96,0£10,0
HR HV 96,0£9,0 98,0+13,0 96,0+18,0 93,0140 93,0£12,0
LV 7,0£3,0 9,0£3,0 10,0+2,0 10,0+3,0 11,0+3,0
CvP HV 7,0£3,0 9,0+3,0 10,04,0 9,040 9,0+3,0
LV 17,0£4,0 19,0£5,0 18,0£3,0 20,0+2,0 18,0£3,0
MPAP HV 16,0£4,0 17,0£4,0 21,0£4,0° 20,0£2,0° 18,0£4,0
LV 1299+360 1079+364 942+306° 850+£169*° 861+233°
SVR HV 1342+316 994+222° 996+256° 1101£261° 1046£363°
LV 2,6+0,6 3,0£1,0 3,0+0,6° 3,2+0,8 3,4+0,9
c HV 2,3+0,4 2,740,6° 2,8+0,7° 2,7+0,5° 2,9+0,6°
LV 66,0=7,0 64,0=7,0 71,0£9,0 * 70,0+8,0 69,0£11,0
SV0; HV 63,0£6,0 65,0£5,0 61,0£6,0 64,0£8.,0 64,0+8,0

MAP: Mean arterial pressure (mmHg); HR: Heart rate (bpm); CVP: Central venous pressure (mmHg); MPAP: Mean pulmo-
nary artery pressure (mmHg); SVR: Systemic vascular resistance (dyn - sec * cm™); CI: Cardiac index (1 * min" - m™); SvO,:
Mixed venous oxygen saturation (%). * p<0.05 between groups (Mann-Whitney-U-test); * p<0.05 different to baseline data
(Wilcoxon test)
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Fig. 1. Myocardial partial oxygen tension (pO,myo). (Values are expressed as median + quartiles. Group LV = solid triangles
(A), group HV = solid circles (®). * significant differences p<0,05 from baseline data)
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Looking independently at the first and second
half of the observation period the course of hemody-
namic and oxygenation values seem to be divided in
two different parts. SVI only increased from 01 h to
05 h, but remained stable in the HV group from 06 h
until 10 h (p=0,85), whereas tendency continued to
increase in the LV group (p=0,08). During the sec-
ond half of the observation period the CO,-gap de-
creased in the LV group (p<0,05) and remained sta-
ble in the HV group (p>0,05).

In this retrospective study we could show the
known positive effects of volume replacement ther-
apy on global hemodynamic in patients after cardiac
surgery. In both groups CI and SVI increased signifi-
cantly, but during the second half of the observation
period the HV group could not benefit as much as
the LV group, maybe because of a fluid overload. By
more improved global hemodynamic during the sec-
ond half of the observation period the LV group
could increase splanchnic perfusion, shown in de-
creasing CO,-gaps. Despite of receiving a higher
amount of fluids the HV group could not benefit.
Consistent with the idea of a fluid overload and a
slight congestive cardiac insufficiency, myocardial
oxygenation showed an impairment in the HV group.
It is important to note that the two groups did not
differ in conventional global parameters of volume
status as HR, CVP, or MPAP nor showed high filling
pressures as a sign of myocardial decompensation.

Volume and fluid deficits are extremely com-
mon in postoperative cardiac surgery patients. Preop-
erative depletion, intraoperative fluid losses and
bleeding can produce absolute, while vasodilatation
mediated by vasodilating substances may cause rela-
tive volume deficits. In addition hypovolaemia may
develop secondary to an impairment of the endothe-
lial barrier during inflammation after extracorporal
circulation, resulting in diffuse capillary leakage.
Untreated hypovolaemia causes prolonged splanch-
nic hypoperfusion and ischemia by increased levels
of angiotensin II and reduced levels of bradykinin [1,
13]. Later on, as a sign of persisting tissue ischemia,
elastase of polymorphnuclear granulocytes rises [14].
Finally, mucosal permeability increases and systemic
inflammation derives from endotoxinaemia [15]. A
deadly vicious circle could cause a mortality and
morbidity increase [4].

It has been shown, that a low stroke volume in
the initial postoperative period is a good marker for
predicting a postoperative complication [16] and
Mythen and Webb demonstrated that perioperative
plasma volume expansion reduces not only the inci-
dence of gut mucosal hypoperfusion, but also im-
proves the outcome [5]. Consistent with these results
we showed a positive effect of volume therapy on
global hemodynamics. In both groups SVI and CI
increased, but in the HV group only during the first
half of the observation period. Looking at splanchnic
perfusion, our patients developed only slightly
higher CO,-gap values compared to older studies.
Jakob and colleagues reported a maximum CO,-gap
of 14,5£7,1 mmHg within 12 hours after cardiac
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surgery [17]. Our patients had maximum CO,-gaps
of 17,0£13,0 mmHg (03 h, LV group) and 16,0+5,0
mmHg (06 h, HV group). But patients in the HV
group showed no decrease in CO,-gaps at that mo-
ment, when no further increase in SVI could be
achieved by volume therapy, whereas patients in the
LV group could decrease their CO,-gaps by increas-
ing SVL

Our data suggest that a fluid overload leads to a
deterioration or at least no improvement of myocar-
dial partial oxygen pressure. Five hours after admis-
sion to the ICU patients in the HV group were not
able to increase their SVI with fluid loading any-
more. Myocardial tissue pO, did not rise in this
group, in contrast, patients in the LV group showed a
steady increase. PO,myo in patients with high vol-
ume replacement remained low with values around
33 mmHg ten hours after admission to the ICU. The
LV group showed higher values than the “normal”
course of pO,myo after cardiac surgery. The mean
pO.myo in patients with uneventful recovery after
cardiac surgery has been reported to be around 36
mmHg twelve hours after CPB [18]. The mean value
of the LV group was 43,0+18,0 mmHg at that time
point, compared to 33,0+16,0 mmHg in the HV
group.

These changes occurred without significant
changes of CVP and only minor changes of MPAP
in the HV group. This supports the view that rou-
tinely measured standard cardiovascular variables
(CVP, PAP, Wedge-Pressure, MAP, and HR) are of
a limited value in assessing the actual volume status.
Flow-derived values may probably be more helpful
than measuring filling pressures [S]. However, the
results give more evidence to the fact, that too much
volume replacement at the wrong time could be det-
rimental or at least not supportive to the myocar-
dium. This supports the view that no monitoring
method should be looked separately, but into clinical
context with all other available information.

This study was neither designed nor powered
enough to serve as an outcome study, so the signifi-
cant difference in ventilation time between the two
groups should be interpreted very cautiously.

Conclusion

Volume therapy guided by conventional mark-
ers of volume status, i.e. CVP, MAP, HR, may lead
to a fluid overload and different effects on regional
perfusion in different organs, i.e. the splanchnic re-
gion and the myocardium. Flow derived markers of
volume status, e.g. SVI may work better. If regional
parameters, e.g. the CO,-gap, more sensitively re-
flect the adequacy of intravascular volume status,
they should be studied in further prospective investi-
gations.
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BIIJIUB OB’EMY HNICJISONEPAIIAHOI IH®Y3IMHOI TEPAIIIi HA YEPEBHUM KPOBOTIK
TA OKCUT'EHAIIIIO MIOKAPJA B KAPJIIOXIPYPITUYHHUX XBOPUX

I'.I'aiinuye, M.I'epinznaxe, E.-I.Kpay, M.Micgpenwvo, Il.LlImykep, T.Ynie, K.-®.Knou, F0.Heuumaiino

Pe3tome. Metoro poboTtu Oyiio mpoaHanizyBaTH BIUTUB 00’€My piIMHH, IO YBOAWIN KapIiOXipypridyHHM XBOPHUM Y
TMiCIIIONepaliifHoMy Tepiofli, Ha YepeBHHUI KPOBOTIK Ta OKCUreHawito Miokapaa. Obctexeno 20 XBOpUX, pPO3NOMIICHAX HA
IIBl TPyNH 32 MeIiaHOI0 00’eMy michsoneparniiHoi 3amicHoOl iHQY3ii. ¥ rpymi 3 MeHIIUM 00’ €eMOM piIMHU yIapHUHA 00’ €M
CEepIIeBOr0 BUKHY Ta CEPLEBUIl iHAEKC MOCTIHHO 3pOoCTald BIPOJOBXK CIIOCTEPEXKEHHs. Y TpyIi 3 OLIbImMM 00°eMOM pinu-
HH TaKe MiJIBUILCHHS CIIOCTEPIiraiy TUIbKH B MEPLIi 5 rof1, y TOH e Jac OKCHI'€Hallis MioKap/a CyTTEBO IOPYIIyBaiach, a
IITY4YHA BEHTHIALIs Oyia Ginbln TprBaiow. MoKHA BBaXaTH, 110 HA/UTHIIKOBE HABAHTAXKCHHSI PIINHOIO € HECTIPUSTIMBUM
JUTsL TeMOJIMHAMIKH, Hee()eKTHBHIM Yy MOKpAIaHHI YePEBHOIO KPOBOTOKY 1 TaKOXK Ma€ IIKiJIMBUl BIUTHB HA OKCHUICHALIIIO
Miokapza Ta JereHeBy (QyHKLi0. 3aMiCHA Tepallis PiJUHOI0 OBHHHA J03yBAaTHCS BiMOBIIHO 10 IHIUBIAyalbHUX (i3iomno-
riYHMAX peaKiii.

KurouoBi cioBa: rinoBonemis, 3amMicHa Teparisi, YepeBHUI KPOBOTIK, OKCUTCHALlisl MiOKap/a, IUTyHKOBa TOHOMETPIS.

BJUSIHUE OBBEMA IOCJIEOINEPALIIMOHHOM UH®Y3UOHHOM TEPAIIMA HA BPIOIIIHOMN
KPOBOTOK 1 OKCUT'EHALIUIO MUOKAPJA Y KAPJUOXUPYPI'MUYECKUX BOJIBHBIX
I'.I'aiinuye, M.I'epunznaxe, E.-I.Kpay, M.Mucegenvo, I1.ILImykep, T.Ynue, K.-®.Knou, 10.Heuumaiino

Pesome. Ilesnbio padoThl ObLIO NPOAHATU3UPOBATH BIMUSHUE 00bEMa XUAKOCTH, BBOJUMOTO KapAUOXHUPYPrUYECKUM
OOJIEHBIM B TOCIICONIEPAIMOHHOM NIEPHOIE, Ha OPIOIIHON KPOBOTOK M OKCHUTEHANNIO MHOKapaa. O6cienoBano 20 GONBHBIX,
pacnpeziesieHHbIX Ha [JBE IPYIIIbI 10 MeanaHe obbeMa MoCIeonepalioHHON 3aMeCTUTENbHON HH(Y3HuU. B rpynne ¢ MeHb-
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UM 00BEMOM KHUIAKOCTH ynapHHﬁ cep[[equlﬁ 00beM U cepueqHHﬁ HUHJACEKC IMOCTOAHHO BO3pacTalld B TCUCHUEC Ha6n}0/:(e-
Hus. B rpynmne ¢ 0OJIBIIM 00BEMOM KHUIAKOCTH TaKo# POCT OTME€YAJICA TOJILKO B TEHEHUE IIEPBBIX 5 4acoB, B TO XK€ BpEMs
OKCUreHauuss MUoKapaa ObLIa CYLIECTBEHHO Hapyll€Ha, a UCKYCCTBECHHAas BCHTUJIALUSA Oblaa Oosee JUTUTEIIBHONH. MOXXHO
IoJjiaraTtb, 4TO HU30BITOYHAS Harpy3ka XUAKOCTBIO SIBJISIETCS HE TOJIBKO HeGHaFOHpHﬂTHOﬁ JJI1 TEMOJAUHAMHUKHU U 6p}OLLIHOFO
KPOBOTOKA, HO U UMEET OTPHUULATCIIbHOC BJIMAHUE HAa OKCUI'CHAILIMIO MHOKapJa u JICTOYHYIO (l)yHKHI/I}O 3amMecTUTeNbHAS

Tepanust )KUAKOCTHIO JOJDKHA JO3UPOBATHCS B COOTBETCTBUH C MHAWBULYANBHBIMU (PU3HOIOTMIECKIMH PEAKIIASMH.
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L1/Iemko

OCOBJINBOCTI AHTUCEKPETOPHOI JIi BHYTPIIIHLOBEHHOI' O
OMEIIPA30.1Y B OCIB 13 KPOBOTOUYHUBUMHU BUPAZKAMU
JIBAHAIISITUTIAJIOl KHIIKHT

VYxpaiHchKuil HAyKOBO-IPAKTHIHHI HEHTP eKCTPEHOI MEUYHOI JOIIOMOTH Ta MEIUIUHY KaTtacTpod (qupekrop — npod. I'.I".Pomumn)

Pe3tome. [locnimxeno ocobmuBocti 3Min pH noryHka
B 0Ci0 3 aKTHBHMMH KPOBOTEYaMH Ta CTUIMaTaMM HEJaBHIX
KpPOBOTEY i3 BHPA30K JABAHAALTUIAIO] KUIIKH ITiJ BIUIH-
BOM BHYTPILIIHBOBEHHOT'O yBE/IeHHs oMerpa3outy. [Iposene-

HO TIOPIBHSHHSI e()eKTUBHOCTI JIBOX CXEM YBEIEHHs OMEIpa-
30ITy.

KirouoBi ciioBa: omenpason, KpOBOTOUMBI BHPA3KH

JIBaHALSTUIIAIO] KUIIKH.

Beryn. B eriomaToreHesi BHHUKHEHHS Ta TIPO-
TpecyBaHHS NENTUYHUX BHPA30K JBAaHAIIATHIIAION
krmky ([I1K), a Takok PO3BHTKY TAaKHX TPI3HUX
YCKJIAIHEHB, K KPOBOTEYi, TICHETpallis Ta iHII 3a-
JIMIIAETHCS LJIa HU3KA He3'scoBaHMX IUTaHb. OmqHAK
He3allepeyHUM € (aKkT MOpYLIeHb PIBHOBArM MiX
MeXaHi3MaMH 3aXHCTY CJIM30BOI OOOJIOHKH TacTpo-
JTyOJICHAIEHOT 30HU Ta YHHHUKAMHU “‘arpecii” 3 mepe-
BaXKaHHAM OCTaHHIX [1-4]. OcobnmBO 3pocTae poib
KHCJIOTHO-TICIITUMHOTO YWHHUKA IIPH BHPA3KOBHX
kpoBoTeuax nuryHka Ta JIIK, oCKUTBKH MOCHTiKEH-
Hf in Vitro mokaszaiii, [0 KHCIIOTa HECIPHATIHBO
BIUIMBAE Ha KOAryJysilil0 KPOBI Ta arperaimitd TPOM-
OOILMTIB 1 BIIIrpae BAXKIIMBY POJIb Y JII3HCI KPOB’SHO-
ro 3rycTKy [4, 7, 8].

Omxe, BU3HAa4yalouu Ta KOHTposoroun pH y
IUTYHKY, 32 PaxyHOK BIUIMBY Ha piBEHb CeKpeuil
COJIIHOT KMCJIOTH, MOXKHa 3HA4YHOIO MipOIo, 3aro0ir-
TH JII3ACY TPOMOY Ta BHHUKHEHHS PEIHINBY BUPA3-
KOBHX KpoBOTEY [6].

Meta pocaimxennsi. OOrpyHTyBaTH 0COOJIMBO-
CcTi BITUBY iHTiOiITOPY ipoToHHOT mommu (IT1IT) ome-
pa30dy Ha KHCIOTOYTBOPIOBAIBHY (PYHKIIIFO IIUTYH-
Ka Ta MOPIBHSAHHS Ha IIiif OCHOBi €()EKTHBHOCTI TBOX
PEXKHUMIB MOT0 BHYTPILIHHOBEHHOTO NMPU3HAYCHHS B
oci6 i3 kpoBoTOouMBUMU Bupazkamu JITK.

Marepian i meroau. O6ctexeHo 28 marieHTiB
BikOM BiJ 22 10 71 poky, sIKi MOCTyIaJ i3 HLTYHKO-
BO-KHMIIKOBUMHU KpoBoTeyaMu B KHIBCBKY MICBKY Kili-
HIYHY JiKapHIO mBHAKOI nornomoru B 2005-2006 po-
kax. OOCTeKCHHIO IMUIATAIN TUTHKH 0COOU 3 KPOBO-
tounBuMu Bupaszkamu JIIK, a came 3 akTUBHOIO
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kpoBoteueto (FIA, FIB) ta cturmaramu HeZaBHBOT
KpPOBOTEUi: HAABHICTIO «TPOMOOBAHOI CyAWHI» Jia-
meTpom Menire 2mM (FIIA) ta HasBHICTIO (ikcoBa-
HOTO 3rycTKy aiamerpom Oinbme 2mm (FIIB).

[Tpn mocrtyrieHHi BCiM MallieHTaM MpPOBONIIA-
cs ekctpena esodaroracrpoayonenockomis (EIJIC)
3a CTaHJapTHOIO METOAMKOIO 3 BUKOPUCTAHHSM ara-
pariB ¢ipmu “Olympus” Ta “Fujinon”. Ilpu Buss-
JIeHH1 JpKepella akTMBHOI KpoBoTedi abo ii crurmar
BiJ{pa3y NPOBOJIIN MIHIIHBa3WBHI EHIOCKOMIYHI
BTpy4anHs (MEB). BoHn BKITIO9anm eneKkTpoKoary-
TS0, €HOOCKOMIUHY iH €KIIIHY Teparrifo, moeIHa-
Hy 3 €JIEKTPOKOATYJIAII€I0, 1 HAIPaBJIeHI Ha 3yIIHHKY
KpoBoTeui Ta mnpodinaktuky ii peumauBy. MEB
3MIMCHIOBAIMCS 34 JOMOMOTOI0 PO3pOOIEHOTO HaMU
€HJIOCKOIIYHOTO KOAaryJItol4oro imxekropa (IaTeHT
VYkpainu Ha xopucHy mozaenb Nel0669) Ta MoHOMO-
JIIPHOTO KoaryJisiiiiHoro 3oua. [1ig yac eHaockori-
YHOTO OOCTEKEHHSI TaKOX HPOBOAWIOCS BHMIpIO-
BaHHS IPHUCTIHKOBOTO Ta BHYTPIIIHBOIILTYHKOBOTO
pH 3a nonomororo npunagy MKXK — 2 3a 3aransHo-
MPUHHATOI0 METOAUKOIO [5]. V momanemioMy marieH-
TaM TPOTATOM IOOH TIPOBOAWBCS HOOOBHUIT TacTpo-
pH-MOHITOPHHT i3 BUMipIOBaHHIM BHYTPIITHBOILTY-
HKoBOro pH moroauuu.

[Ticnst eHAOCKOMIYHOrO reMocTasy mallieHTam
MIPOBOAMIIACS 3arajlbHONPHUHHATA T'€MOCTaTUYHA Ta
MPOTHIIIOKOBA iH(Y3iiHA Teparis, 3a HE0OXiTHOCTI
NPU3HAYAIIOCS TIePEIMBaHHs KPOBI, IUIA3MH, EPUTPO-
LUTapHOI MacH, KpOBO3aMiHHHKIB ToIO. Jlo1aTkoBo
JI0 3arajlbHONPHHUHATOI Teparlii ocodaM i3 KpoBOTO-
yuBumu Bupaskamu [IIIK mpoBomumocss BHyTpi-
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