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Summary

Aim. This study was aimed at developing biocompatibility of extracorporeal components due to the
use of «adaptation composition» (AdC), reducing the negative impact of perfusion on the state of
red blood cell due to the use of fructose-1,6-diphosphate (FDP) to decrease intraoperative hemolysis
and tissue hypoxia.

Material and methods. The study included 225 patients undergoing cardiac surgery with
cardiopulmonary bypass (CPB). The first group included patients who underwent surgery with
the treatment of an extracorporeal circuit by AdC, the second group included patients who were
administered the drug with the active substance FDP, the third group was the control group. The
oxygenator was treated with AdC and PDF was administrated according to the protocol. Patient
blood was sampling for complete blood cell count (CBC) and blood smears were at 4 stages of surgery:
before CPB, at 10 min. CPB-time, at 60 min. CPB-time (rewarming stage) and after separation from
CPB. Several parameters were studied: plasma free hemoglobin (plfHb), the erythrocytes osmotic,
mechanical resistance of erythrocytes, erythrocyte membrane permeability (EMP), acid hemolysis,
the blood smears were stained according to Pappenheim.

Results. The best erythrocyte indices, hemolysis, osmotic, mechanical, acid, urea resistance
of erythrocytes were observed in the groups where fructose-1,6-diphosphate and «adaptation
composition» were used. At the preoperative stage, hypophosphatemia was detected in 16.8% out
of 225 patients and 26.6% out of 225 patients have a clear tendency to ones. After CPB, there was
no hypophosphatemia in the group where fructose-1,6-diphosphate was administered. The higher
peripheralization of reticulocytes, echinocytes, and spherocytes was observed in the control group
after perfusion.

Conclusion. The use of AdC and FDP during CPB helps to reduce hemolysis and the better state of
erythrocytes.

Cardiopulmonary bypass (CPB) can negatively affect the state of red blood cell. The effect of
fructose-1,6-diphosphate and «adaptation composition» on the state of erythrocytes during
perfusion was studied.

Keywords: cardiopulmonary bypass, fructose-1,6-diphosphate, adaptation composition,
erythrocyte, hemolysis, mean cell volume, red cell width distribution, mean cell haemoglobin
concentration, hypophosphatemia.

Modern cardiopulmonary bypass (CPB) technologies
aim to improve hemocompatibility. Blood contact with
the exogenous material and the normal function of blood
cells remain the main problems. [1,2] Cell membranes are
the first target when are influenced by immune response
and hypoxia, their changes can serve as an early signal of
the pathological process. A special biological function is
performed by the erythrocyte membrane as a universal
model that reflects the state of the membranes of the whole
organism. Erythrocytes are the most accessible object for
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research [3]. Contact of blood with the oxygenator surface
can cause changes in the membranes of erythrocytes. It
can lead to disturbance in the gas transport function, the
energy potential and hemolysis of erythrocytes. The state
of erythrocytes and their deformability largely depends on
the intracellular content of adenosine triphosphate (ATP):
decreasing ATP level leads to reduced deformability, and
increasing ATP level leads to increased deformability [4]. In
conditions of reduced resistance of erythrocytes in hypoxia
and as a reaction to blood contact with the oxygenator
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surface, the insufficient energy supply of erythrocytes,
erythrocyte membrane destabilization, a change in the
shape of the erythrocyte, and hemolysis occur. Changes in
the shape of erythrocytes can provide information about the
intensity of the pathological process [6]. Hypophosphatemia
is one of the disturbance mechanisms of energy supply
intracellular homeostasis processes in erythrocytes and
it is often found in cardiac surgery patients, patients with
intensive care units, especially in patients on mechanical
ventilation [7]. There is evidence that insulin resistance
and associated hyperglycemia after cardiac surgery results
from hypophosphatemia [8]. Increasing the concentration
of erythrocyte ATP leads to improved blood rheology
and resistance to hemolysis due to better deformability
of erythrocytes [9]. The measurement of plasma free
hemoglobin (plfHb) is a well-known method but one does
not define sublethal trauma of RBC. Induced hemolysis
is one of the standard ways to assess the condition of
erythrocytes for their resistance to external influences.
Acid hemolysis, osmotic and mechanical resistance of
erythrocytes are the widely used methods for examining
erythrocyte membranes [10]. The complete blood count
(CBC) is one of the most common laboratory tests
performed in daily practice. Hemoglobin (Hb), hematocrit
(Ht), mean corpuscular volume (MCV), Mean corpuscular

hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), red cell distribution width (RDW)
give us a quick assessment of the state of erythrocytes [11].

THE AIM

This study was aimed at developing biocompatibility
of extracorporeal components due to the use of «adaptation
composition» (AdC), reducing the negative impact of
perfusion on the morphofunctional state of RBC due to the use
of fructose-1,6-diphosphate (FDP) to decrease intraoperative
hemolysis and tissue hypoxia. To assess the functional state of
erythrocytes as an important marker reflecting the tendency
of pathological processes in cells during CPB.

MATERIALS AND METHOD

The study included 225 patients undergoing cardiac
surgery with CPB. They were divided into three groups. The
first group (Grl, n=75) included patients who underwent
surgery with the treatment of an extracorporeal circuit by
AdC, the second group (Gr2, n=75) included patients who
were administered the drug with the active substance FDP,
the third group (Gr3, n=75) was the control group. The
distribution of patients into groups is presented in table 1.

Tab. 1
The distribution of patients into groups.
Grl (n=75) * Gr2 (n=75) * Gr3 (n=75) *
Gender: male 62 (82.7%) 62 (82.7%) 61 (81.3%)
female 13 (17.3%) 13 (17.3%) 14 (18.7%)
Age (M*m), years 61.92 + 8.41 63.39 £ 9.34 63.05 + 8.89
Weight (M£m), kg 91.36 + 15.23 85.7 £ 11.48 87.67 £ 16.41
NYHA** functional class
Class IT 6(8.0%) 5(6.7%) 6(8.0%)
Class 111 55(73.4%) 56 (74.7%) 57 (76.0%)
Class IV 14 (18.6%) 14 (18.6%) 12 (16.0%)
Surgical operations™***;
CABG 56 (74.7%) 55(73.3%) 57 (76%)
CABG+LVAR 3(4%) 6 (8%) 4 (5.4%)
AVR 6 (8%) 8 (10.6%) 5(6.6%)
AVR+CABG 3(4%) 2(2.7%) 2(2.7%)
MVR 5(6/6%) 2(2.7%) 4 (5.3%)
MVR+CABG 2(2.7%) 2(2.7%) 3 (4%)
CPB-time (M*m), min 96.27 + 18.98 93.85+19.54 98.4 £ 19.8

*- the difference in parameters in groups by test y2 is statistically no significant (p>0.05)

** _NYHA — New York Heart Association Classification

*** CABG — coronary artery bypass grafting, LVAR — left ventricular aneurysm resection, AVR — aortic valve replacement,

MVR — mitral valve replacement.

Management during on-pump CABG surgery
includes aortic cross-clamping followed by fibrillation and
aortic cross-clamping followed by crystalloid cardioplegia
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during aortic and mitral valve replacement. In Grl The
oxygenator was treated with AdC according to our proposed
method [12-14]. In Gr2 PDF was administrated according
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to the protocol [15]. The perfusion system used a membrane
oxygenator, roller pump, nonpulsatile flow, and the
primed circuit 1.3-1.6 1 to achieve moderate hemodilution
(Ht—25 £ 2 r/a1). Hyperosmolar prime volume with an
osmolarity of 510.9 mosmol/l was used [16]. The mean
flow index and mean arterial blood pressure were targeted
at 2.5 L /min/m? and 60-80 mmHg, correspondingly. CPB
was administrated in conditions with moderate systemic
hypothermia (32-33°C). This study complied with the
ethics committee approval and written informed consent
was obtained from patients. Exclusion criteria included:
hereditary fructose intolerance, creatinine clearance below
50 ml/min, hypernatremia, hyperphosphatemia. According
to the study protocol, patient blood was sampling for
complete blood cell count (CBC) and blood smears were
at 4 stages of surgery: before surgery, at 10 min. CPB-time,
at 60 min. CPB-time (rewarming stage) and after separation
from CPB. Several parameters were studied. Plasma free
hemoglobin (pIfHb) concentration was measured using the
hemoglobin cyanide method [17]. Erythrocytes osmotic
resistance was carried out by the method of determining
the time up to 50% hemolysis of a blood sample in a buffer
hypotonic glycerol-saline mixture in one tube [18]. The
method of Y. V. Ganitkevich, L. I. Chernenko was used for
the mechanical resistance of erythrocytes [19]. The result
was expressed as% of hemolyzed cells after mechanical
exposure. Erythrocyte membrane permeability (EMP)
was determined using the method of urea hemolysis [20].
The concentration of urea in a series of buffered hypotonic
solutions was increased and there was studied the degree of
hemolysis. Acid hemolysis was determined by I. A. Terskov
and I. I. Gitelzon [21]. The blood smears were stained
according to Pappenheim.

«MedStart» software program was used for
the statistical analyses (licence certificate v. 4. MS
000070-06.07.2009, Y. Y. Liakh, V. G. Gurianov). We
checked for the normality of data before further analysis.
The ANOVA method was used in the analysis. The y2
(Pearson) criterion was used to assess the statistical
significance of the differences between two or more relative
dates. Group differences were considered statistically
significant with a p-value of < 0.05.

RESULTS AND DISCUSSION

Before CPB there was no statistically significant
difference in all parameters when the three groups were
compared.

Before surgery hypophosphatemia was detected in
three groups (225 patients): 16.8% of patients (n=38) have
hypophosphatemia and 26.6% of patients have a clear tendency
to ones (60 patients have a lower limit of normal phosphorus
content in the blood), indicating an initial energy deficiency
in this category of patients. There was no statistical difference
in the content of phosphorus before CPB in Grl, Gr2 and
Gr 3. In Gr 2 phosphorus levels (1.69£0.32) were statistically
significantly higher after surgery (p <0.01) and there was no
hypophosphatemia. In Gr1 the phosphorus level in the blood
(0.88+0.25) after surgery decreased significantly compared with
the baseline (p <0.01). After CPB in Gr1 hypophosphatemia
was in 48% out of 36 patients. In Gr 3 the phosphorus level
in the blood (0.84+0.29) after surgery decreased significantly
compared with the baseline (p <0.01). After CPB in Gr 3
hypophosphatemia was in 50,6% out of 38 patients. Analysis
results after CPB showed a significantly decreased phosphorus
level in Gr 2 compared with Gr 1 and Gr3 (p <0.01).

L H

Ge1 before CPB

Fig.1 Blood phosphorus level in Gr1, Gr2 and Gr3.

The results of the research showed a significant
difference in He, Ht and RBC before CPB and at 10 min.
cardiopulmonary bypass time (CPB-time) in Gr 1, Gr 2
and Gr 3 (p <0.01). There were no significant differences
in any parameters at 10 min. CPB-time between Grl, Gr 2
and Gr 3. At 10 min. CPB in three groups MCV decreases
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statistically significantly relative to baseline (p <0.01) and
there is no significant difference in MCV at 10 min. CPB-
time between Gr 1, Gr 2 and Gr 3 (p=0.504). There is
no significant difference in MCHC (p=0.160), RDW%
(0.632), RDWa (p=0.705) at 10 min. CPB-time between
Gr 1, Gr2and Gr 3.
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At 60 min. CPB-time level of Ht3 (Gr 3) 28.83%+5.19
is higher than Htl (Grl) 25.17+£4.29 (p>0.01) and Ht2
(Gr2) 25.21+4.17 (p>0.01). There is no significant
differences in Ht1 and Ht2 (p=1.0). In this period is
not a significant difference in Hb (p=0.756) and RBC
(p=0,219) between the three groups.

The tendency for a larger increase in MCV is observed
in Gr3 at the warming stage compared to Gr 1 (p > 0.01) and
to Gr2 (p > 0.01). In Gr3 the same tendency is after CPB
compared to Gr 1 (p > 0.01) and to Gr2 (p > 0.01). At 60
min. CPB-time (p=1.00) and after CPB (p=0.91) there is no
differences in MCV1 and MCV?2. By the end of the operation
MCV1 (p=0.9) and MCV2 (p=1.0) reached baseline. After
CPB MCV3 is higher than its baseline value (p > 0.01).

Increasing in MCHC 1351.5+16 (p<0.01),
MCHC2357.2%£13.55 (p<0.01) and decreasing in MCHC
3 (p<0.001) at 60 min. CPB-time compared to before CPB
was revealed. There is a significant difference in MCHC at 60
min. CPB-time between Gr 1 and Gr 3 (p<0.01) and Gr2 and
Gr3 (p<0.01). There is no a significant difference in MCHC
at 60 min. CPB-time between Gr 1 and Gr 2 (p=0.360).

At 60 min. CPB-time RDW%3 is decreasing
(12.39£1.33) and RDWa3 (81.94£12.03) is increasing
compared with the baseline parameters in Gr3 (p<0.01).
Compared with before CPB and after CPB in Gr3 there
is a tendency to increased RDWa3 87.22 £14.29 (p< 0.01)
and RDW%3 14.75 £1.68 (p < 0.01). The dynamics of
RDW%]1 and RDWal is not statistically significant at all
stages of the surgery (p=0.298). The dynamics of RDW%1

and RDWal is not statistically significant at all stages of the
surgery (p=0.298). The dynamics of RDW%2 and RDWa2
is not statistically significant at all stages of the surgery
(p=0.491). There is a significant difference in RDW% and
RDWa between Gr 1 and Gr 3 (p<0.01) and Gr2 and Gr3
(p<0.01) at 60 min. CPB-time.

The study of the statistics before CPB and after CPB
showed that MCHC1339.9£13.45, MCHC2341.8£11.35
are higher than MCHC3323.1 + 23.9 (p <0.01). The
decline of MCHC3 occurs due to an increase in MCV3
(p <0.01) after CPB.

Parameters of MCV3 and Ht3 are higher than
MCVI (p <0.01), MCV2 (p <0.01) and Ht1 (p <0.01),
Ht2 (p=0.01) at stage after separation from CPB. After
CPB there are no statistically significant difference in Hb
(p=0.188), RBC (p = 0.452) in the three groups.

Hemolysis during extracorporeal circulation is the
result of the destruction of the RBC membrane with the
breakdown and release of plasma free hemoglobin. There
are no significant differences in the level of hemolysis
between the before CPB and at 10 min. CPB-time in the
three groups (p = 0.062), starting from 60 min. CPB-time
and after CPB hemolysis was higher in Gr3 (p <0.01).
There is no significant difference in the level of hemolysis
between the Grl and Gr2 at 60 min. CPB-time (p=0.604)
and after CPB (3=0.570).

There were changes in the shape and size of
erythrocytes at morphological research after CPB (Fig. 2
D, E G).
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Fig. 2 Distinctive changes in the erythrocyte morphology in Gr1, Gr2 and Gr3.
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After CPB in Gr 3, the microscopy of blood smear
detects the presence of a large number of spherocytes and
echinocytes (Fig. 2 G).

It was found that before CPB the baseline% content
of reticulocytes, echinocytes, and spherocytes in the three
groups was not statistically significant. After CPB in Gr3
the higher content of reticulocytes (p <0.01), echinocytes
(p <0.01) and spherocytes (p=0.02) compared with Grl
and Gr2 is observed.

In Gr3 after separation from CPB, there was
a decrease in the mechanical resistance of erythrocytes
(tab.2) compared with Grland Gr2 (p>0.01). There was

no difference in the mechanical resistance of erythrocytes
between Crl and Gr2 (p=1.00).

After CPB results had a tendency to better time of
acid hemolysis 50% of erythrocytes in Gr2 compared with
Gr 3 (p=0.05). At this stage, there was a reduced resistance
to acid hemolysis in Gr 3 compared with Grl(p>0.01).
Comparing Gr 1 with Gr 2, we got better acid resistance
in Grl (p=0.02) (tab.2).

The study of osmotic resistance of erythrocytes (ORE)
showed that after CPB in Grl(p=0.03) and Gr2 (p=0.05)
there was a tendency to more resistant to hypoosmotic
factor compared with Gr3 (tab.2).

Tab. 2
Parameters of erythrocyte resistance before and after CPB.
Mean + SD
paanEte Grl (n=75) Gr 2 (n=75) p* ( (‘ir3 p** p*** P
n=75)
Mechanical resistance of erythrocytes,%
Before CPB 55.62 = 15.21 53.16 £ 16.96 0.970 58.62 + 19.8 0.940 0.520
After CPB 70.4% 13.92 68.88 £ 15.56 1.00 79.83% 15.68 >0.01 >0.01 p<0.001
Time of acid hemolysis 50% of erythrocytes, sec.
Before CPB 235.6% 39.18 232.6 £ 41.96 1.00 228.1 £ 36.49 0.90 0.99
After CPB 172.94 33.5 151.3 £31.33 0.02 132.9 + 33.04 >0.01 0.05 p<0.001
Osmotic resistance of erythrocytes, sec.
Before CPB 491.6% 245.3 501.1 £ 240.6 1.00 456.9 +239.7 0.96 0.88
After CPB 368.91 200.3 362.4 £ 179.9 1.00 247.3 £ 129.4 0.03 0.05 p<0.001

Note: *p — the difference in parameters between Crl and Gr?2 is statistically significant (p<0.05); **p — the difference in

parameters between Crl and Gr3 is statistically significant (p<0.05); ***p

statistically significant (p<0.05).

— the difference in parameters between Cr2 and Gr3 is

The analysis of erythrocyte membrane permeability
(EMP) for urea solution revealed that the level of 50%
erythrocytes hemolysis in urea solution after CPB starting
from dilution of hypotonic solutions of urea and sodium

chloride in a ratio of 45:55 was higher in Gr 3 compared
with Grl and Gr2 (p>0.01). The same tendency remained
in dilution 55:45, 60:40. The difference in EMP% between
Grland Gr2 is no statistically significant at all dilutions (Fig.3).

Parameters of erytrocyte membrane permeability
(EMP%) for urea solution after CPB

120

67.0218.

44.21%4.0% 8345,

42031487
43 98+4i9 477i+4

40:60%* 45:55%*

3?698 i

55:45%*

50:50%*

60:40%*

EGrl mGr2 mGr3

100 74.9147. 5]18 385]%§+§7082‘é67§ 21+15;3'%924057c’+53@iL

65:35%*

Fig.3. Parameters of erythrocyte membrane permeability (EMP%) for urea solution after CPB

Note: * —the difference in EMP% is statistically significant (p<0.05) in Gr 3 compared with Grl and Gr2.

** The ratio of hypotonic solutions of urea and sodium chloride.
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Conducted investigations demonstrated that lower
levels of hemolysis, greater resistance to mechanical
hemolysis, ORE, EMP, and acid hemolysis in Gr2 be
caused by FDP protection of cells from physical and
chemical damaging factors. Decreased ORE is possible
with glucose-6-phosphate dehydrogenase deficiency in
erythrocytes and activation of lipid peroxidation [5,9,10].

Level of H, Ht and RBC at 10 min. CPB-time in
three groups was less due to hemodilution. At this stage,
MCYV was decreased by hyperosmolar prime which had an
equally impact on RBC in the three groups. Phosphorus
level in Gr2 after perfusion confirms that intravenous
administration of PDF before surgery leads to the correction
of hypophosphatemia and its prevention after CPB.

We assume the increase in MCV3 at 60 min. CPB-
time and after CPB connected with swelling of the cells
and their membranes because there were no statistically
significant difference in MCH?3 at 60 min. CPB-time and
MCH?3 after CPB compared to MCH3 before CPB (p =
0.447), but there was a relative decrease in MCHC 3 at
60 min. CPB-time and MCHC 3 after perfusion compared
to MCH3 before CPB (p <0.01). All thus MCH3 before
and after CPB does not change (p=0.661), but MCHC
decreases connected with the cell volume increases. MCHC
is a parameter that reflects the RBC hydration state and
is dependent on RBC volume, RBC membrane loss, and
water content. We also associate an increase in MCV3
with a higher peripheralization of reticulocytes in Gr3, as
a reaction to more hemolysis and tissue hypoxia.

Dynamic of RDWa3, RDW%3 occurs possibly due to
more destruction macro — and microcytes on oxygenator

membranes and more release of reticulocytes. It is
consistent with higher hemolysis in Gr 3 compared with
Grl and Gr 2.

Revealed shape and size changes during the
morphological study in Gr3 is additional evidence of their
defective state after CPB. It can indicate the presence of
tissue hypoxia.

CONCLUSIONS

1. Before CPB 16.8% of cases of hypophosphatemia
and 26.6% of the clear tendency to ones indicate the initial
energy deficiency in cardiac surgery patients.

2. After CPB the level of phosphorus in Grl and Gr
3 decreased compared to the before CPB level. In Gr2,
where the drug FDP was used, the phosphorus level has
been adjusted by administration of FDP during CPB.

3. Data of plfHb, mechanical, osmotic resistance
of erythrocytes, and time of acid hemolysis of 50% of
erythrocytes in Gr 3 after CPB indicated more lesion of
erythrocytes and the decrease in their resistance compared
to Grl and Gr 2.

4. The use of FDP and AdC increase the resistance
of erythrocytes to the action of traumatic factors.

5. Time of acid hemolysis 50% of erythrocytes was
better in Grl using adaptation composition.

6. After CPB in the Gr3 there was a greater release
of reticulocytes, echinocytes and spherocytes into the
peripheral blood.
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Pestome

SAXUCT EPUTPOLIATIB NMPU LLUTYYHOMY KPOBOOBIIY
B. I. YepHiii, J1. 0. CobaHcbka, H.B. LlecTtak

[lepxasHa HayKoBa ycTaHoBa «HaykoBO-NPaKTUYHWI LEHTP NPOGINaKTU4HOI Ta KNiHIYHOI MEAVLMHI» [lepXaBHOoro ynpasiHHS
cnpasamu

Merta AocaiaxeHHs. MeTolo AaHOI pob0TH 6YAO HMOAINIIEHHS 6i0CyMiCHOCT] eKCTPpaKOpIIOPaAbHOIO KOHTY-
Py 3a paxyHOK BUMKOPMCTaHHs «aAalTyiodol xommosuilii» (AK), 3MeHIIIeHHsI HeraTMBHOTO BIIAMBY Ilepdys3il
Ha CTaH epUTPOLUTIB 3aBAAKY BBeAeHHIO PpyKT030-1,6-Ancpocdara (PAD) AAsl 3MeHIIIeHHsI iHTpaonepariii-
HOI'O TeMOAi3Yy i TKAaHMHHOI TiMOKCii.

Marepiaa i MeToan. Y AocaiaxeHHsT 6yA0 BkAloueHO 225 ocib, kM O6yAu BUKOHAHI KapAioxipypriuHi ore-
pallil 3 BUKOPMCTaHHIM INTYy4YHOro Kposoobiry (ILK). Ao mepioi rpymny yBijiIIIAK HaI[ieHTH, y SIKUX KOHTYP
oKcHreHaTopa OyB 0OpOOAEHMIT «aAAIITYIOUOI0 KOMIIO3UIII€I0», AO APYToi IPyIM BKAIOYEH] IaI[ieHTH, SIKUM
BBOAUAU PAD, TpeTs rpymna 6yara KOHTpoAbHOW. ObpobKky oxcureHatopa AK i BBeaerHst AP npoBoAVAU
3riAHO 3 IIPOTOKOAOM. 3abip KpoBi i Masku 6paan Ha 4 eranax: Ao K, Ha 10 xs. IIIK, Ha 60 x8. IIIK (eTam 3i-
rpiBaHH:) i micas BiakatoueHHs IIIK. AocaiaXXyBaAr TapaMeTpu: TeMOAI3, OCMOTUYHY, MEXaHIYHY, PE3UCTEHT-
HICTh epUTPOLNTIB, IPOHMUKHICTD €PUTPOLUTAPHOI MeMOPaHIL, KUCAOTHIIA FeMOAI3, Masky KpoBi dgapbysaru
o ['lamrenrerimy.

PesyabTaTi. byan oTpumaHi Kpalli IT0OKasHUKY epUTPOIUTAPHUX iHAEKCIB, TEMOAI3Y, OCMOTUYHOI, MeXaHi4-
HO{, KICAOTHO1, C€YOBMHHOI Pe3VCTeHTHOCTi epUTPOIINTIB B TpyIlaX, A€ BUKOPUCTOBYBaAU ppyKT030-1,6-Amdoc-
dar i «<apanTyIOUy KOMIIO3MIIiIO». Y AoomeparliitHoMy mepioai rimodocdaremis 6yara y 16,8% 3 225 nartieHTis,
ay 26,6% 3 225 maIfieHTiB criocTepiraAacst HUKHs MeXka HopMu BMicTy docdopy B kposi. [Ticast onepariii 8 rpy-
i, Ae BBOAUAU PpyKT030-1,6-Amdocdar, rimodocdaremii He 6yAr0. DiABIT BUCOKMIT BUKUA PETUKYAOLUTIB,
exiHOIIMTIB i cchepOLNTIB B KPOB ITicAs Tepdy3ii criocTepirascsi B KOHTPOABHIN IPYII.

BucraoBku. Buxopucranasa AK i @A® mia gac IITYYHOTO KPOBOODITY CIIpMsie 3HVDKEHHIO TeMOAi3y i Kparomy
CTaHy epUTPOLINTIB.

Knwouoei croea: mryannii KpoBoobir, ppykToso-1,6-audocdar, aranTyroda KOMIO3NILi s, ePUTPOLNTH,
TeMOAi3, cepeAHiit 06'€M epUTPOINTIB, PO3IIOAIA ePUTPOLMUTIB IO INMPYHI, CEpEeAHSI KOHIIEHTpallis re-
MOrA06iHy B epuTpOINTi, rimodgocdaremis.

Kainiyga Ta mpodiraktnana meanimaa, Ne 1(15)/2021



KAIHIYHA MEAVILIMIHA
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SALUTA SPUTPOLIUTOB NPU NCKYCCTBEHHOM KPOBOOBPALLEHUU
B. U. YepHuii, J1. A. CobaHckasi, H. B. LecTak

HY «Hay4HO-npakTU4eckuin LEHTP NPOPUNAKTUHECKON U KITMHMYECKON MeanLmHv» Y

ITeAp nccaepoBaHuUsI. LleAbio AaHHON pabOTBL OBIAO YAYUIIIEHVE 6I0COBMECTMMOCTI SKCTPaKOPIIOPAABHOTO
KOHTYpa 3a CYeT MCIIOAB30BaHMS «aAallTUpyIolel xomnosuimm» (AK), ymeHbIIIeH e HEraTUBHOTO BAMSHUS
repys3uy Ha COCTOSIHME SPUTPOLIMTOB OAaropapsi BBeAeHUIo ¢ppykroso-1,6-andocdara (PAD) At yMeHbIIIe-
HVIS MTHTPAOIIEPAI[IOHHOTO T€eMOAN3a ¥ TKAHEBOI TUITOKCHA.

Martepuaabl M METOABL B niccaearoBaHMe BKAIOUEHEL 225 YeAOBEK, KOTOPBIM ObIAA BHIIIOAHEHA KAPAVOXUPYP-
rydgecKas orepamys C MICIIOAb30BaHMEM UCKYCCTBEHHOTO kpoBoobparuenus (VIK). B mepsyio rpyIiny BoIAu
HaIMeHThl, Y KOTOPBIX KOHTYP OKCUIeHaTopa 6bIA obpaboTaH «aralTHpPYIOIIell KOMIIO3MUIei», BO BTOPYIO
TPYIIIY BKAIOYEHBI ITallMeHThI, KOTOPBIM BBOAUAY DAD, TpeThst rpyIma 6b1Aa KOHTPOABHOM. O6paboTKy OK-
curenaropa AK u Beeaerie DAD pOBOAMAM COTAACHO IIPOTOKOAY. 3a60p KpOBM U Masky 6paAy Ha 4 sramax:
nepea VK, sa 10 mua. VK, Ha 60 MyH. VIK (sTanm corpesanms) u mocae otkarogeryst VIK. VccaeaoBaan mapame-
TPBL: TEMOAN3, OCMOTMYECKYIO, MEXaHIIECKYIO, Pe3VICTEHTHOCTD SPUTPOIINTOB, IIPOHMIIAEMOCTh SPUTPOIUTAP-
HOVI MeMOpaHbl, KMICAOTHBI TeMOAN3, Ma3Kll KpOBM OKpamBaAn 1o IlarmeHnreiimy.

PesyabTaThl. BpIAM ITOAYYEHBI AyUIlVe IT0Ka3aTeAN SPUTPOIUTAPHBIX MHAEKCOB, TEMOAN3a, OCMOTIYECKOI],
MeXaHWMYeCKO, KCAOTHO, MOYEBMHHO Pe3VCTeHTHOCTY SPUTPOIUTOB B IPyIIIIax, FAe MCIIOAB30BaAU PPYK-
T030-1,6-AndocdaT U «aAaNTUPYIOIIYIO KOMIIO3UIINIO». B IIpeAoepalliOHHOM IIepuoAe rurodocdareMs
6p1ra y 16,8% w3 225 marueHToB, a y 26,6% u3 225 malueHToB HAOAIOAAAACH HVDKHSS IPAaHUIIa HOPMBI COAEP-
kaHns docdopa B kposn. ITocae onepamnym B rpyIIie, TAe BBOAUAU dpyKTO30-1,6-Audocdar, rumodocdare-
MuM He 66120. boAee BBICOKII BEIOPOC PETUKYAOLMTOB, SXMHOILUTOB U CepOIMUTOB B KPOBb IIOCAE IIepdy3umn
HaOAIOAAACS B KOHTPOABHOJ TPYIIIIe.

BriBoasl. VicrioabzoBarne AK 1 @AD mpy mcKyccTBEHHOM KPOBOOOpAIIIeHNM CIIOCOOCTBYET CHVDKEHMIO TeMO-
AM3a VI AYUIIIEMY COCTOSTHUIO SPUTPOIIUTOB.

Knouesvie cnoea: nckyccrpeHHOe KpoBoobpamenne, ppykTo3o-1,6-andocdar, apanTupyromasi KOMIO-

SMIVISI, SPUTPOLVTHI, FEMOAM3, CPEAHNII 06'beM SpUTPOLNUTOB, paclipeAeAeHe SpUTPOUNTOB IO MIVIPH-
He, CPeAHsIsI KOHIIEHTPanns reMOrAo6uHa B SpuTponnte, runogocdaremms.

Ingpopmauis npo aemopie snaxooumocs Ha caiimi hitp.//www.cp-medical.com.
Jlama Hadxo0xcenns do pedakuii — 14 aromoeo 2021 poxy
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