Journal of Health Sciences. 2013; 3 (9): 41-54

The journal has had 4 points in Ministry of Science and Higher Education of Poland parametric evaluation. Part B item 683.

© The Author (s) 2013;
This article is published with open access at Licensee Open Journal Systems of University Radom in Radom, Poland

Open Access
This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use,
distribution, and reproduction in any medium, provided the original author(s) and source are credited.

This is an open access article licensed under the terms of the Creative Commons Attribution Non Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non commercial use, distribution and reproduction in any medium,
provided the work is properly cited.

Conflict of interest: None declared. Received: 25.05.2013. Revised: 20.08.2013. Accepted: 10.09.2013.

UDC 618.14-002-08:615.849
YK 618.14-002-08:615.849

PECULIARITIES OF POSTOPERATIONAL PERIOD OF
PATIENTS WITH INTRAPERITONEAL BLEEDING OF
GENITAL ORIGIN

Oco0eHoCTH MOC/IC0NEPAMOHHOIO NEPHOIAa Y NAIMEHTOK ¢ BHYTPUOPIOIIHBIMHA
KPOBOTEYEHUSIMH T€eHUTAJIBHOT0 MPONCXO0KIEHUS

1.Z. Gladchuk!, O.Ya. Nazarenko?, W. Zukow?, A. Nalazek®

n.3. Fna)lqylcl, 0. 5. Ha3apemc02, W. Zuk0W3, A. Nalazek*

'0dessa National Medical University, Odessa, Ikraine
Military-Medical Clinical Centre of the South Region, Odessa, Ukraine
*Kazimierz Wielki University, Bydgoszcz, Poland
*University of Economy, Bydgoszcz, Poland

1Oz[ecc1mii HALMOHAJIbHbIN MeAULIMHCKUI YHMBEPCUTET,
ZBOGHHO-MeZ[l/I].[l/IHCKI/lﬁ kJanHu4eckuil neHtp FO:xHoro peruona, Onecca
*Kazimierz Wielki University, Bydgoszcz, Poland
*University of Economy, Bydgoszcz, Poland

Key words: haemoperitoneum, extrauteral pregnancy, ovarian apoplexy,
compensatory-adaptative mechanisms, heart rate variability,
autohaemoreinfusion.

KiroueBble cji0Ba: reMonepuToHeyM, BHEMATOUYHAsI 0epeMEeHHOCTh, ANOIJIEKCHSI
SIMYHUKA, KOMIIEHCATOPHO-aJANITALIMOHHbIE MEXaHN3Mbl, BapualdeJbHOCTh
cepAeYHOro puT™Ma, ayroreMopenHgy3us.

Abstract

Article deals with the estimation of efficacy of intra- and postoperative treatment of 97 patients who were
operated laparoscopically because of the intraperitoneal bleedings volume from 500 ml till 1500 ml and more.
Circulating blood volume (CBV) in these patients was restituted by blood Autohaemoreinfusion together with donors’
blood and blood-substituting compounds injection. Red blood cells and hemoglobin content together with heart rate
variability (HRV) indexes were taken as the markers of the patients’ organism functional condition and rehabilitation
efficacy estimation. Autohaemoreinfusion during acute intraperitoneal bleeding was shown to be the most physiologic
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method of the CBV restitution. HRV data analysis showed that compensatory-adaptative processes activity in women
with intraperitoneal blood loss above 500 ml depends on CBV loss absolute index and the way of its restitution. It was
revealed that adaptative mechanisms functional excitation disappeared throughout 7 and 14 days of afteroperational
period, correspondently, in patient with moderate and big blood loss who were undergone to intraoperational
autohaemoreinfusion. RBC and hemoglobin content were normal in 14-15 days after the operation in patients with
moderate bleeding which CBV was restituted by blood-substituting compounds injection. In should be mentioned that
HRYV analysis showed certain sympathetic activation with reciprocal parasympathetic activity suppression together with
pertinent activation degree value normalization. All the indexes investigated restitution longest period was in patients
with big and massive intraperitoneal bleeding who received donors’ blood infusion. The conclusion was made that HRV
data analysis allows to make an objective estimation of women with acute genital intraperitoneal bleeding (above 500
ml) treatment efficacy.

Pesrome

B cratee mperncraBieHB AaHHBIE aHann3a 3()(EKTUBHOCTH JIEYCOHBIX MEPONPHATHA y 24 MAIUeHTOK
JIAapOCKONMYECKH  ONEPHPOBAHHBIX 110 IIOBOAY OCTPOW THMHEKOJOTMYECKOH IATONOTHH, OCIOKHEHHON
BHYTPHOPIOIIHBIM KpoBoTeueHHeM o00bEMoM Oomee 500 mur. Hdedpumur OLK Bocmommsicss myTéMm pemH(y3neit
ayTOKPOBH, BBEICHHEM KOMIIOHETOB JOHOPCKOH KPOBM M KPOBE3aMENIAOMINX PacTBOpoB. COCTOSHHME OpraHu3Ma U
peadHIMTAlMOHHBII TPOIECC OLIEHWBAIM O JaHHBIM OOLIEr0 aHaju3a KPOBU (KOJIMYECTBO SPUTPOLMTOB M YPOBEHb
reMoriioOMHa), a TaKKe aHaIM3upys BapHabenbHOCTh cepaeuHoro putma (BCP) B TeueHnum wmecsima mocie
orepaTHBHOIO BMelaTeabcTBa. [lokazaHo, uTto peMH(Y3Hs ayTOKPOBH MPU OCTPOIl BHYTPUOPIOLIMHHON KPOBOIIOTEPH
sIBJIsieTCsl Hanbosee pU3noIorHdeckuM MeToioM BocnoHeHus aedpuunta OLK. [TokazaTtenu KkpacHOit KpOBU U JJaHHbBIE
BCP CBUACTCIILCTBYET O TOM, YTO COCTOAHUE KOMIICHCATOPHO-aJallTAlITMOHHBIX IMTPOUECCOB B OPraHU3ME KCHIIUH IIPpU

BEJIMYMHE BHYTPUOPIOMIHON KpoBomoTepH Oomee 500 M 3aBHCHT, Kak OT 00BEMa BHYTPHUOPIOIIHON KPOBOIIOTEPH, TaK
1 OT crioco6a BocronHerns aeduiura OLIK.

Of all the gynecological operations more than half of the emergency nature of
the abdominal surgeries is performed for acute gynecological pathology, complicated
intra-abdominal hemorrhage [5]. Almost 90% of the causes of internal bleeding in
women is a violation of tubal pregnancy and ovarian apoplexy. Thanks to the
widespread adoption of routine endoscopic modern medical technologies could
significantly improve the efficiency of diagnosis and improve treatment outcomes for
women with this disease. Significantly reduced the number of cases of massive axis
of intra-abdominal hemorrhage, followed by hemorrhagic shock, which at the present
stage of development of medicine are regarded as a significant drawback of the
diagnostic process. If the operation is performed when the amount of internal
bleeding does not exceed 500 ml, patients do not need the extra fluid therapy in order
replenished BCC [6]. But in cases of massive intra-abdominal hemorrhage
resuscitation measures aimed at replenishing the lost blood volume belongs, along
with the rapid cessation of bleeding, the main place among the measures aimed at the

preservation of life and healing women [1, 5].
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Important is the question as to determine the effectiveness of the treatment, that
IS, the objectification of women and the clinical condition of the functional state of
the organism as a whole after curative measures. This is due to a small number of
criteria for the adequacy of medical measures of blood loss from the date of
termination to the stage of recovery. One of these additional criteria may be the
analysis of heart rate variability (HRV), which is an integral method of assessment of
the mechanisms of regulation of physiological functions of the human body. With the
help of the HRV analysis may describe the state of neuro-regulation system, to
determine the relationship between cute and parasympathetic section of the nervous
system [2, 3, 7]. This technique allows assessing the state of regulatory mechanisms
in the body and determining the degree of change compared with the level before
treatment and in healthy women, which generally makes it possible to assess the
effectiveness and adequacy of the remedial measures [7].

The aim is to assess the effectiveness of intra-and postoperative resuscitation
to restore BCC in patients with moderate to large and massive intra-abdominal
hemorrhage caused by a broken pipe pregnancy and ovarian apoplexy, by using the

method of assessment of HRV as an additional criterion.

Materials and methods

The Department of Obstetrics and Gynecology, number 1 ONMU and
Gynecology Clinic of the Military Medical Clinical Centre of the Southern Region
(VMKTS IOP) for the period 2006-2007 laparoscopically operated on 97 women of
childbearing age about the broken ectopic pregnancy and ovarian apoplexy. The age
of patients ranged from 17 to 42 years, amounting to an average of (28,9 + 4,3) years.

Clinical analyzes of blood and urine tests were performed in urgent order. With
stable hemodynamics preoperative algorithm tool of diagnosis included pelvic
ultrasound.

Laparoscopy was performed according to standard procedure under
endotracheal anesthesia with the use of mono-and bipolar electrosurgical equipment.

All patients performed intraoperative intravenous antibiotic prophylaxis.
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After creating the pneumoperitoneum and the introduction into the abdominal
cavity optics and instruments gave the patient the Trendelenburg position, which
ensured the centralization of blood flow and allowed to carry out sampling the liquid
portion of blood from the subhepatic space by the proposed method reinfusion of
autologous blood (declarative patent for the invention of Ukraine, Ne 51382A, UA,
IPC ® A61V17/00 / Odessa State Medical University, I.. Z. Gladchuk, MA
Kashtalyan, O. Ya Nazarenko, O. Yakymenko) [4].

Upon entry into the abdominal cavity in 73 patients haemoperitoneum volume
does not exceed 500 ml, 12 women blood volume in the stomach was from 500 to
1,000 ml with 9 - from 1000 to 1500 ml, more than 1500 ml of blood in the stomach
was detected in 3 patients.

Intra-abdominal hemorrhage in the amount of 500 to 1000 ml of moderate. By
rovopotery from 1000 to 1500 ml was considered a great and more than 1500 ml -
massive.

If intraperitoneal blood loss did not exceed 500 ml extra fluid therapy in order
to replenish the volume of BCC was not performed. Reinfusion of autologous blood
on the procedure [4] was performed in 12 patients (Group | of observation). In 4
women, it was combined with intra - and postoperative blood transfusion. In 5 cases
of BCC made up for the deficit drugs donor red cells and blood substitutes (Group
I1).In 7 patients with a volume of 500 ml haemoperitoneum deficit bcc replenished
only shelter replacement colloid and crystalloid solutions (group I11).

Body condition was assessed by red blood cells (red blood cell count and
hemoglobin concentration) and to the analysis of heart rate variability (HRV), made
by cardiointervalometry (CMM) [2, 3, 7].

The study of HRV was performed according to standard procedures established
by the developers of the program (Joint-Stock Company "Solveig", Ukraine).

For the analysis of changes in HRV parameters were used, which compared
with the corresponding data 20 conditionally healthy women who received medical

examinations in gynecology clinic VMKTS IOP:
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- SDNN - the total rate variability, which indicates the degree of adaptability of
the autonomic nervous system;

- RMSSD - the index of activity parasympathetic level of autonomic
regulation;

- LF - Power cute waves (high-frequency component of the spectrum);

- HF - Power parasympathetic waves (low-frequency component of the
spectrum);

- LF / HF - ratio index of cute and parasympathetic waves;

- IB (index Baevsky) - an indicator of the degree of voltage regulation systems
that characterizes the activity of the mechanisms of regulation of cute [3].

Measurements were made within one month postoperative period. All the data

were calculated using generally accepted in the medical and biological research,

parametric and non-parametric statistical analysis.

Results and discussion

Indicators of red blood and heart rate variability at the time of hospitalization
of patients with hemoperitoneum more than 500 ml are listed in Table. 1.
Postoperatively dynamics hemoglobin concentration, red blood cell count, as well as
HRV dependent on the amount of intraabdominal hemorrhage, and the method of
filling Lost BCC.

Thus, in the 1 st day after surgery in patients with volume haemoperitoneum
from 500 to 1,000 ml of blood loss in cases fill reinfusion of autologous blood by
hemoglobin and red blood cell count rose, accounting (107,9+8,3)g/1(3,4+0,1) m
/ 1, respectively, in contrast to patients whose deficit bcc replenished only blood
substitute solutions. Red blood parameters they were (99 +7)g/1(3,1+0,5 m/1,
respectively. H and 7th postoperative day the concentration of hemoglobin and red
blood cell count in patients | group observations were, respectively, (110,9 +8,3) g/ |
(3,5%0,1) m/ 1, which was higher than the corresponding figures patients of group
I - (1012 £74) g/ 132 +0,3) m/ |l By the time of the return to active
employment (14-17th day) in patients with moderate blood loss through the
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completion of reinfusion of autologous blood levels of hemoglobin and red blood cell
count reached almost normal values - (119,2+7,4) g /1 (3,8 +0,2) m/ I, in contrast
to patients with similar blood loss, made up for the blood substitute crystalloid and
colloid solutions - (109,7+9,2)g/1(3,5+0,5) m/ 1.

In patients with intra-abdominal hemorrhage from 1000 to 1500 ml in the first
day after surgery, accompanied by intra-operative autologous blood reinfusion, the
average level of hemoglobin and red blood cells in the peripheral blood rose to (101,9
+9,4) g/ 1 (3,2 +0.6) million / L, exceeding the corresponding figures in patients
who have not been performed autohemoreinfusion, - (91,8 +5,4) g/l and (2,9 £ 0,5)
m / |. At the time of post-surgical removal of sutures (day 7) red blood parameters in
patients of groups | and Il were: (104,8 +8,4)qg/1,(3,32+0,5 m/1(98,7+8,4)qg/
I, (3,1 £ 0,6) m / I, respectively. On examination on the 14th day post-operative
period, the number of red blood cells and hemoglobin concentration in patients with
high blood loss and intraoperative autohemoreinfusion (Group 1) were, respectively,
(1119+9,7) g/ 1(3,5+08) m/ I In the same period of observation corresponding
figures for women with the same volume of blood loss, which made up for the deficit
bcc donor packed red blood cells and shelter replacement solutions (Group 11) were
(102,2+9,3)g/land (3,2+0,7), m/1 (P <0,05).

A month after the operation red blood parameters in women with blood loss
from 1000 to 1500 ml recovered to the normal range in patients | group. The women
who make up for the loss of blood transfused large donor erythrocyte mass and
shelter replacement solutions, red blood parameters remained below normal and
averaged (116 £8,3)g/1(3,7+£0,3) m/|.

The patient, who has a massive replenishment (2000 ml) of blood loss was
carried out by the donor red blood cell mass and shelter replacement solutions,
recovery of red blood indices into the normal lasted more than a month. Thus, in the
33rd day post-operative period it hemoglobin concentration was 103.7 g / | and the

amount of erythrocytes - 3.27 million / I.
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In cases of combined (autohemoreinfusion + donor packed red blood cells)
make up with massive intra-abdominal hemorrhage average red blood a month
amounted to (114 +8,5)g/land (3,7 1,7) m/ 1.

Analysis of changes in key measures of HRV observed in women showed that
major changes in the parameters studied preoperative they were to substantially
decreased SDNN (in 1.9-2.6 times), elevated stress index (2.2-2.6 times ) and the
ratio of LF / HF compared with conventionally-normal values (by 27-200%) (P
<0,05; Table.).

Table. Indicators of red blood and heart rate variability at the time of

hospitalization of patients hemoperitoneum with more than 500 ml

The volume of The The Indices of heart rate variability
intra- concentration | number of
abdominal of hemoglobin, | red blood
SDNN, RMSSD, LF, HF, LF/ 1B
hemorrhage g/l cells, m /1| ) )
ms ms ms ms HF, conv. u
conv. u
Moderate 1032+ 7,4 3,3+03 76+9* 24+3 1700+ | 900+ 19+ 170 +
from 500 to 350 100 0,2 24 *
1000 mlI, N =
12
Large, 89+7,1 29+04 | 60+8** 23+3 2340+ | 850+ 2,8+ 202 +
from 1000 to 350 90 0,2* 27 *
1500 ml,N=9
Massive, 781+53 25+0.1 56+7* 23+4 2600+ | 830+ 3,0+ 218 +
1,500 ml,N=3 350 84 04* 23 *

Notes: * - P <0,05, ** - P <0,01 - possible differences compared with the corresponding figures in the control

cases (conditionally normal data, a group of follow-up; nonparametric Krushkal - Wallis).

In the 1st postoperative day in patients with volume haemoperitoneum from
500 to 1,000 ml of blood loss during filling method autohemoreinfusion value SDNN
tended to recovery and was (84 + 11) ms. In contrast, in patients who have only made

up for the deficit bcc blood substitute solutions, this figure amounted to (75 + 8) ms.
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An index Baevsky was noted in the patients group (154 + 14) and (170 + 24)
conv. u respectively, which are not differing significantly from the corresponding
preoperative indicators was the difference in absolute value.

On the 7th postoperative day SDNN patients | group follow-up (102 + 10) ms,
which is 23% higher than in the patients of group Ill observation (P <0,05).Between-
group differences in index values and Baevsky ratio LF / HF in patients of the two
groups on day 7 also differed significantly: (114 + 11) against (167 + 10), and (1,4 +
0,3) versus (2,0 = 0,2), and in patients whose BCC deficit made up for by
autohemoreinfusion, these figures were significantly different compared with the
preoperative (P <0,05).

After 2 weeks and 1 month after surgery in patients with moderate bleeding
replenishing method autohemoreinfusion blood values SDNN, stress index (Baevsky)
and the ratio LF / HF is not different from normal and were, respectively: (11 + 117)
and (126 + 14) ms (101 + 12) and (92 + 10) conv. units.; (1,4 + 0,2) and (1,3 £ 0,2)
conv. u However, they differed significantly from the identical parameters in patients
with similar blood loss, made up for the blood substitute crystalloid and colloid
solutions (79 + 9) and (89 + 8) ms (151 + 26) and (137 *+ 22) conv. units.; (2,4 +£0,3)
and (2,0 £0,4) conv. u, respectively (P <0,05).

Analysis of changes in HRV in women with intra-abdominal hemorrhage from
1000 to 1500 ml in the 1st postoperative day, accompanied by intraoperative blood
autohemoreinfusion showed that the value of SDNN tended to recovery and was (118
+ 9) ms, which is significantly higher than the same figure patients who
autohemoreinfusion blood is performed, - (62 + 8) ms; P <0,05.Indicators of stress
index in patients | and Il groups also differed and were (156 + 19) and (204 + 26)
conv. u , respectively (P <0,05).Similar dynamics of the studied parameters in
patients of groups | and Il and remained in the survey for 14-15th and 28th-33rd
postoperative day. Examination these intervals and values of indicators SDNN stress
index patients with a large haemoperitoneum deficit in BCC technique that restores
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autohemoreinfusion and without differ in average 1.8-2.6 times that was statistically
significant (P < 0.05).

The patient with massive intra-abdominal hemorrhage, lack of BCC which has
made up for by the transfusion of donor red blood cell mass and shelter replacement
solutions HRV recovery to normal levels lasted more than a month after the surgery.
So, on the 33rd postoperative day she SDNN index was 66 ms, the ratio LF / HF - 3
conv. u, and the index Baevsky - 187 conv. u

Analysis of the results shows in principle the possibility of recovery of major
reserve of the organism of women with blood loss up to 1000 ml for 14 days and up
to 1,500 ml of blood loss within a month after the operation in the case of autologous
blood reinfusion. This is confirmed by the normalization of red blood indices, and
decreased tone of the autonomic regulation of the sympathetic component and a
corresponding increase of activity of the parasympathetic regulation.

The analysis of HRV data shows that in women with moderate to large loss of
blood, which made up for the deficit bcc reinfusion of blood, from the first days after
the operation to intensify with ethyl compensatory-adaptive regulatory processes, the
end result of which is to restore the functional activity of the regulatory systems of
the body. In contrast, in women with a large and massive blood loss, lack of BCC
who have made up for the introduction of components of blood and blood substitute
solutions, within a month after surgery there is an imbalance protective and adaptive
mechanisms in the direction of increasing the activity level of sympathetic autonomic

regulation.

Results
Thus, the analysis of HRV data suggest that women with severe intra-
abdominal blood loss greater than 500 ml, the state of the compensatory-adaptive
processes in the body depends on the amount of blood loss, and the method of the
shortfall BCC.
Autohemoreinfusion blood during acute intra-abdominal hemorrhage is the

most physiological method shortfall BCC.
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Thus, the degree of functional stress of adaptive mechanisms in patients with
moderate to large loss of blood, which was performed intraoperative reinfusion of
autologous blood from the abdominal cavity within 14 days after the treatment can be
considered, corresponds to the normal state of a biological organism.

With the shortfall of BCC in patients with moderate blood loss only blood
substitute solutions of red blood parameters of HRV and return to normal within a
month after surgery. According to the FAR, they continued activation nice
department and there is a corresponding decrease in activity parasympathetic
department regulation at a certain normalization of the degree of tension (index
Baevsky).

The greatest period of normalization of red blood cells and data HRV observed
in patients with large and massive blood loss, who made up for the deficit BCC
components of blood and blood substitute solutions

With the help of the HRV analysis can objectively assess the functional activity
of the regulatory systems of women with varying levels of intra-abdominal blood loss
in the postoperative period. Such an assessment seems to us one of the factors of an

objective analysis of the effectiveness of the treatment.
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M3 BceX THHEKONIOTHYECKUX OTEpallHii SKCTPEHHOTO XapaKkTepa 6oIbIIe MONOBHHBI a6JOMHHABHBIX ONIEPAaTHBHBIX BMEIIATE/IBCTB BBINOMHAIOTCSA 110 MOBOLY OCTPOif THHEKOIOTHYECKOH
MaTOJIOTHH, OCIOKHEHHOH BHYTPHOPIOIIHEIM KpoBoTeueHueM [5]. Tloutn B 90 % cnyyaes mpuuMHAMM BHYTPEHHETO KPOBOTCUCHHS y XKCHIIMH SABIAIOTCA HapyIICHHAs TpyOHas GEPEeMEHHOCTh M
amorIeKCHs AMYHKKA. Braronaps mmpoKoMy BHEIPEHHIO B MOBCEIHEBHYIO TIPAKTHKY COBPEMEHHBIX SHIOCKOMHYECKMX MEIMIIMHCKHX TEXHOJOTHH YIaloCh 3HAUYMTENEHO MOBBICHTE IQ(EKTHBHOCTH
JIMATHOCTHKH M YNYYIINTh PE3Y/IbTaThl JICUCHHS Y JKEHIIMH C yKa3aHHOM maTonorueil. 3HAUMTENbHO CHU3MIIOCH YHCTIO CTyd4aeB MacCHBHOH MHTPaabJOMHMHANLHON KPOBOTIOTEPH, COTIPOBOYKIAEMBIX
reMopparM4eckHM II0OKOM, KOTOPbIE Ha COBPEMEHHOM 3Talle PasBUTHs MEIMIHMHbI PACIEHHBAIOTCS KaK 3HAYMTENbHbIH HEI0CTATOK JHArHOCTHYECKOro nporecca. Eciu onepanus BINOIHSAETCS, KOTa
o0beM BHYTpPeHHel KpoBomoTepu He mnpesbimaer 500 M, GOJNbHBIE HE HYKIAIOTCA B JONOJHHTENbHOM MH(Y3HOHHOW Teparmu ¢ uenbio BocronHenns OLIK [6]. Ho B ciydasx MacCHBHOM
MHTPaabJIOMHHAJILHOIN KPOBOIOTEPH pEeaHMMALMOHHBIM MepaM, HallpaBleHHbIM Ha BocroyHenue yrpayensoro OLK, npuHa/uIekuT, Hapsly ¢ OnepaTHBHON OCTAHOBKOH KPOBOTEUYEHHs, IJIaBHOE
MECTO CPE/IH Mep, HalPABJICHHBIX HA COXPAHEHHE KU3HH U BBI3JOPOBJICHHE sKeHIMHBI [1; 5].

BaxXHBIM CTAHOBHTCS BOIPOC OTHOCHTEIIBHO OTIPE/IeICHHs Y EKTHBHOCTH TIPOBEICHHOTO JICYCHHUS, IMCHHO, 00BEKTHBU3ALMN KJTMHHYECKOTO COCTOSHMS XKCHIMH U ()YHKIIMOHAIBHOTO
COCTOSIHHS OPraHM3Ma B 1EJIOM TOCJIE JICYEOHBIX MEPOTIPHATHIH. DTO 0OBACHACTCA MAITBIM KOJIMYECTBOM KPUTEPHEB I0CTATOYHOCTH JICUEOHBIX MEPOTIPHATHI OT MOMEHTA MPEKPAIICHHS KPOBOTIOTEPH
JI0 3Tana BhI3IOPOBJIeHHA. OJHUM M3 TaKnX JOTOJHHTEIBHBIX KPUTEPHEB MOXET ObITh aHanu3 BapHabenbHOCTH cepieyHoro putva (BCP), KOTOpBIH AB/ISETCA MHTETPATbHBIM METOJIOM OIEHKH
COCTOSHHS MEXaHNU3MOB PErynaluy (Gusnonornyeckux GyHkiuii opranusma yesnobeka. C nomorsio anamsa BCP BO3MOXHO 0XapakTepu30BaTh COCTOSHUE HEHPOTYMOPATbHOW CHCTEMBI PETyIIAIHH,
OIIPEENNTh COOTHOLICHHE MEXIy CHMIIATHYHBIM M NAPaCHUMIIATHYHbIM OTHENAMH BEreTaTMBHONH HepBHON cuctemsl [2; 3; 7]. JlaHHAs METOJMKA I103BOJISET OLEHHTH COCTOSHHE MEXaHH3MOB
Pery/isiuMi B OpraHu3Me M ONpEJeIUTh CTENeHb MX M3MEHEHHs 110 CPABHEHMIO C YPOBHEM JO JICYCHHs H Y 3JO0POBBIX JKEHIIMH, YTO B LEJOM J[AeT BO3MOMKHOCTH OLEHHTb 3(pQPEeKTHBHOCTb H
JIOCTaTOYHOCTD JIeYeOHBIX MeponpustHii [7].

Heabio paGoTsl sBIseTCs OueHKA d(Q(EKTHBHOCTH WMHTpa- M IOC/IEONEPAUMOHHBIX PEAHHMALMOHHBIX MEPONPHsATHIA, HampaBieHHbIX Ha BoccraHopienne OLK y maumentox c
YMEPEHHO#H, GONBIION W MACCHBHOI BHYTPHOPIONIHOH KPOBOTIOTEpEH, BhI3BAHHOH HapYIICHHOH TPYOHOI 6EpEMEHHOCTHIO M aNoTIIeKCHEH AMYHHIKA, C TOMOTIBIO MCTIOJTB30BaHUs MeTos1a olieHkn BCP

KaK JIOTTOJTHUTEILHOTO KPUTEPHS.

Marepuaabl H METObI HCCIICIOBANUS

Ha 6a3e kadenpsr akymepcrsa u rurekosorun Ne 1 OHMY 1 B KIMHHKE THHEKOJIOTHH BoeHHO-MeaHIMHCKOT0 KimHIYeckoro renTpa lOxHoro pernona (BMKIL FOP) 3a nepuonx 2006—
2007 rr. J1anapoCKONUYECKH MPOONePUPOBAHO 97 HEHILHH PENPOAyKTHBHOIO BO3PACTA 110 MIOBOY HAPYLIEHHOH TPyOHOI OepeMEeHHOCTH U aloIUIeKCHH sinuHuKa. Bo3pact GonbHbIX Konebaics ot 17
J10 42 ner, cocrasus B cpeaHem (28,9+4,3) roza.

OOGLIEKIMHUYECKHE aHAIN3bI KPOBH M MOYH IIPOBOJMIM B YPreHTHOM nopsjke. IIpu craGuibHOI reMoInHaMUKe MPEeNONepPAMOHHbIA arOPUTM HHCTPYMEHTAIBHOM JMArHOCTHKH
Brnoyan ¥Y3U opraHos mMasoro Tasa.

JIanapoCKOMHIO BBIMOIHSIA 110 OOIIEMPUHATON METOAMKE MOJ SHIOTPAXealbHbIM HApKO30M C HCMONb30BAaHHEM MOHO- M OMIOISPHO#H 37IEKTPOXMPYPrUYecKoil TeXHHKH. Bcem
MAIHeHTKaM HHTPAOTIePAIHOHHO BHYTPHBEHHO TIPOBOIHIN aHTHOHOTHKONPO(GHIAKTHKY.

ITocie co3JaHusi MHEBMOTIEPHTOHEYMA M BBEJCHHS B ODIOIIHYIO TOJNIOCTh ONTHKH W WHCTPYMEHTOB OOJIBHOI MpuaaBaiy mnonoxkenue TpeHjeneHOypra, 4To 00eCeuHBano HEHTPATH3AIHIO
KPOBOOOpAIICHUS M TO3BOJISIIO OCYIIECTBHTH 3a00p JKMKOH 4acTH KPOBH M3 TMOJMEYEHOYHOrO MPOCTPAHCTBA MO MPEUIOKEHHONH MeTojuke penH(y3nn ayTokpoBHu (JleKnapaliOHHBIH MaTeHT
Vkpauns! Ha u3o6perenne, Ne 51382A, UA, MITK®: A61B17/00 / Onecckuii rocysapcTaenbiii Memunckuit yansepenter ; 1. 3. Tnamayk, M. A. Kamrranesin, O. 1. Hasapenko, O. B. Slkumenxo) [4].

Tlpu BXOXXeHHH B OPIOIIHYIO OJIOCTb Y 73 HalueHTOK 00bEM remoneputoneyma He mnpessiman 500 mi, y 12 xeniuH 00sEM KpoBH B xkuBote coctasui ot 500 1o 1000 mi1, y 9 — ot
1000 o 1500 mur; cBbimte 1500 M1 KPOBH B )KHBOTE ObLIO 0OHAPYXKEHO Y 3 MALMEHTOK.

Buyrpubpromnyio kposonorepto B 00béme ot 500 10 1000 Mt onenuBanu kak ymepenuyio. Kposonorepro ot 1000 mo 1500 mut cuntanu 601b1m0ii, a cBbiie 1500 M1 — MacCHBHOM.

Ecin BHYTpHOpIOIIHAs KPOBOMOTEPsT He MpeBbiimana 500 M1, JOMONTHHTEIbHOI HH(Y3HOHHON Tepaniy ¢ 1enbio BocroaHenHs 00béma OLK He mpoBouin. Penndysus ayTokpoBH mo
omucaHHoi MeToauke [4] Obuta BemonHeHa y 12 manpentok (I rpynma HaGmoaeHus). Y 4 *KeHIMH OHa COYETANach C MHTPa- M TMOCICONEPAIMOHHBIM MepeTHBAHHEM JOHOPCKOH KpoBH. B 5 ciydasx
geduimt OLK BOCMONHSIM MpenapataMi AOHOPCKOH 3pUTpOIHTapHON Macchl M KpoBesamenutemsiMu (I rpynma). ¥ 7 mamueHtok ¢ o0béMoM remoneputoneyma donee 500 ma aedunmt OLIK

BOCIIOJTHSICS TOJTBKO KOJUTOHIAHBIMH W KPHCTAIIOMAHBIME KpOBe3aMeHsforuMu pactBopamu (111 rpymma).
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CocTosiHEE OpraHM3Ma OLICHUBAIIM 10 N0KA3aTeNsM KPacHO# KpoBH (KOJIIMYECTBO SPUTPOLMTOB U KOHIICHTPAIMs 'eMOTIIO0MHA) M IaHHBIM aHAJIM 32 BApHAOEIbHOCTH CEPICUHOTO PUTMA
(BCP), BbINoIHEHHOT0O MeToj0M KapauounTepsanomerpun (KUM) [2; 3; 7].

Uccnenosanne BCP npoBoaiy o craHJapTHOM METOAMKE, CO3aHHOIT pa3paboTunkamu nporpammsl (AO3T «ConbBeiir», Ykpauna).

Jiist amanuza u3menenuit BCP npumeHsiM nokasartend, KOTOPBIC CPAaBHHMBAIN C COOTBETCTBYIOLUIMMHU JaHHBIMH 20 YCIOBHO-30POBBIX JKCHIIMH, IPOXOAUBLINX AUCIAHCEPHOE
obcnenoBanue B KinHuke ruexosiornn BMKI] FOP:

— SDNN — nokasarens cyMMapHoOii BapHaOeIbHOCTH, KOTOPbIH 0TOOpakaeT CTeNeHb afanTHBHOCTH BEI€TaTHBHOI HEPBHOH CHCTEMBI;

— RMSSD — nokazarenb akTHBHOCTH NapacHMIIATHYHOTO 3BEHA BEI€TATHBHOM PEry/isIuny;

— LF — MOIIHOCTh CHMITATHYHBIX BOJIH (BBICOKOYACTOTHOI COCTABISIOLICH CIICKTpPa);

— HF — MomHOCTh MapacHMITATHYHEIX BOJIH (HU3KOYACTOTHOMN COCTaBIIAIOMIEH CIIEKTpa);

— LF/HF — uHzeKc COOTHOIIEHHS CHMITATHYHBIX M MaPAaCUMITATHYHUX BOJIH;

— Wb (unaexc baeBckoro) — Mmokasareltb CTEHEHH HATPSKEHHs CHCTEM PETyIISILIMH, XapaKTepH3yIOIIHil aKTHBHOCTh MEXaHU3MOB CUMIIATHUHO# perysiuu [3].

Vi3mMepeHust MPOBOAMIIN B TEUECHHE MECSILIA MOCIICONEPALHOHHOTO Nepruoa. Bee norydeHHbIe JaHHBIE PACCYNTBHIBAIHN C IOMOIIBIO OOIEPHHSTHIX B MEANKO-OHOJIOTHYECKHX HCCIIENOBAHHSX

MapaMeTPUUECKUX U HEMApaMETPUUYECKUX METOI0B CTATUCTUYECKOTO aHAIM3a.

Pe3yabTaThl HCC. M HX 00cy

TlokasaTenn KpacHOii KpOBM M BapHabeIbHOCTH CEpPIEHHOTO PHTMA HAa MOMEHT TOCITMTAlHM3alMM MALMEHTOK C remMonepuToHeymMoM Gonee 500 M oroGpakeHs! B Tadn. 1. B
0CIIE0NEPAaHOHHOM TIepHO/Ie TMHAMHKA KOHLIEHTPALIMH IeMOTJI00MHA, KOTMYeCTBa SPHTPOLINTOB, a TaKkke nokasateneii BCP 3aBuceny kak ot 06béMa HHTPaabIOMHHAIILHON KPOBOIIOTEPH, TaK H OT
criocoba BocnosHeHust yrpadennoro OLIK.

Taxk, B 1-e cyTKH mocie onepanuu y HalHeHTok ¢ 00béMoM remoneputoneyma ot 500 1o 1000 Mt B ciyuasx BOCIONHEHHs! KPOBOMOTEPH METOAOM PeHH(Y3MH ayTOKPOBH YPOBEHb
reMoroG1Ha U KOJIMYECTBO 3PUTPOLMTOB TOBBILIANNCH, cocTaisis (107,948,3) r/m u (3,4+0,1) MiH/I COOTBETCTBEHHO, B OTINYHME OT MALMEHTOK, Y KOTOPbIX Aeduuut OL[K BOCIOJNHSAICS TOJIBKO
KpOBe3aMeIIaouMi pacTBopamu. Ilokasarenn KpacHoil kpod y HuX cocraBmmu (99+7) r/nx u (3,140,5) mum/n cootBercTBeHHO. Ha 7-¢ CyTKH MOCIEONEpAalHOHHOrO MEPHOJA KOHICHTPALUs
reMOrIoGHHa H KOIMYECTBO SPUTPOLIUTOB y NALHEHTOK I rpyImibl HaGmofeHns cocTaBmn cooTBeTcTBeHHO (110,948,3) 1/ 1 (3,5+0,1) MiH/I1, 9TO NPEBBIIIATO AHAIOTHYHbIE [OKA3ATENH y MIAHEHTOK
10T rpynmsr — (101,247,4) r/n u (3,240,3) mu/in. K MOMeHTy BO3BpallleHHs: K aKTUBHOM TPYIOBOi pestenbHOCTH (14—17-¢ CyTKH) y NALMEHTOK ¢ BOCIIOJIHEHHEM YMEPEHHOH KPOBOMOTEPH MyTEM
penH(y3uH ayTOKPOBH YPOBEHb IEMOTJIOOMHA M KOJMYECTBO HPHTPOLMTOB NOCTUTANH MPAKTHIECKH HOPMAmbHBIX 3HaucHnit — (119,247,4) r/n u (3,840,2) Mun/m, B OT/IHYHE OT MALMEHTOK C
AHAJIOTMYHON KPOBOMOTEPEH, BOCTIOIHEHHOI KOJUTOMAHBIMY M KPHCTA/UIONAHBIMI KpOBe3aMelaomumu pactBopavu — (109,749,2) r/n u (3,5+0,5) mus/n.

VY naumeHToK ¢ MHTpaaGIOMHHAIBHON KpoBoroTepei or 1000 g0 1500 M B mepBble CYTKH IOCIE ONEpaliiH, CONMPOBOKIABILEICS HHTPaoNepallioHHON penHdy3ueil ayTokpoBy,
CpeaHHil YPOBEHb FeMOTIIOOMHA U KOJIMYECTBO SPUTPOLUTOB B Nepudeprueckoil kposu momusutucs 1o (101,949,4) r/n u (3,2+0,6) MiH/i1, npeBbiliasi aHATOTMYHbIC IOKA3aTENIH y TIALMEHTOK, KOTOPBIM
ayroremopentysust He BeimonHsuiack, — (91,845,4) r/n u (2,940,5) mun/n. Ha MOMEHT CHSITHS IOC/ICONIEPALMOHHBIX MIBOB (7-¢ CYTKH) IOKA3aTeln KPacHOW KpoBW y mauwueHToK | n II rpymm
cocramm: (104,848,4) r/n, (3,32+0,5) mun/n u (98,7+8,4) r/n, (3,1+0,6) mun/n cootBercTBenHo. [Ipu oGcnenoBanny Ha 14-¢ CyTKH IOC/ICONEPALMOHHOTO MEPHOAA KOIMYECTBO SPHTPOLIUTOB U
KOHIICHTpALWS TeMOTIOONHA Y MALMEHTOK ¢ GONBIIOIT KPOBOMIOTEPEH H HHTPAONIEPAIOHHOI ayroremopenHysueii (I rpymma) cocrasumm, cootercTenHo, (111,949,7) r/n n (3,5+0,8) muw/m. B aToT
JKe MepHoJl HAaOJIIOJeHHs aHAIOTHYHbIE TI0KA3aTeNIH y XKEHIIMH ¢ TeM ke 00bEMOM KpoBomoTepH, rae aeduuut OLIK BOCHONHAICA JIOHOPCKOIl SPHTPOLHMTAPHOM MACCOH M KPOBE3aMEHSIONIHMH
pacteopamu (I rpynna), 6eutu (102,249,3) r/n u (3,240,7) man/n (P<0,05).

UYepes Mecsil HOCIIe ONepaliy HoKa3aTelll KPacHoH KpoBH Y )KeHIHH ¢ kposonoTepeii or 1000 1o 1500 M BoccTaHaBiIMBaNKMCh IO HOPMAIbHBIX 3HAYeHMH y nauuentox I rpymmsr. ¥V
JKEHILIMH, KOTOPBIM JUIsl BOCTIOJHEHHs OOJIBIION KPOBOIOTEPH TIEPETMBaIH JIOHOPCKYIO SPUTPOLHTAPHYIO MAcCy M KPOBE3aMEHSIOIIIE PACTBOPbI, TIOKA3aTeN M KPACHOH KPOBH OCTABAIINCh HIKE HOPMBI
u B cpefHeM coctaBuin (116+8,3) r/n u (3,7+0,3) Mun/m.

VYV nanueHTkH, y KOTOpOil BocnosiHeHme MaccuBHOH (2000 M) KpoBONOTEpPH HPOBOJMIOCH 33 CYET JOHOPCKOH OSPUTPOLMTAPHOH MACChl M KPOBE3aMEHSIOIIMX PacTBOPOB,
BOCCTaHOBJICHHE MOKa3aTeneil KpacHOi KPOBHM 10 HOPMalbHBIX TOKasateneil mmnock Gomee mecsua. Tak, Ha 33-M CyTKM MOCIEONEPAHOHHOTO MEPHOAA KOHLEHTPALHs reMorio0uHa y Heé
coctasnsina 103,7 r/n, a KOMMYECTBO HPHUTPOLINTOB — 3,27 MITH/I.

B ciyudasx KOMOMHHPOBaHHOTO (ayroreMopenH(ysus + ZOHOpCKas SpUTpoLMTapHas Macca) BocromHeHuss OLIK mpu MacCHBHO# HMHTPaaGIOMHHAIBHON KPOBOTIOTEPE CPEAHHE
oKa3aTeNl KPaCHOM KpoBH, uepes Mecsll cocrapinn (114+8,5) r/n u (3,7+1,7) mun/m.

Amnanu3s u3MeHeHUH 0CHOBHBIX ToKasareseii BCP y HabmogaeMbIX JKEHIIMH T0Ka3ajl, YTO OCHOBHBIC JIOOTICPAIMOHHbBIC M3MEHEHHS HCCIICyeMbIX TIOKa3aTelel Y HUX 3aKII0Uaiuch B
cymecrBenHOM cHikennn nokasaresnst SDNN (B 1,9-2,6 pasa), noBbluieHH# 1okasatels HHaeKca Hanpsokenus (B 2,2-2,6 pasa) u coornowenus LF/HF no cpaBHEHHIO ¢ YCIOBHO-HOPMAIbHBIMH

BennunHamu (Ha 27-200 %) (P<0,05; Tabu.).

Taonauua. Iloka3aresu KpacHOW KpPOBH M BapualdeIbHOCTH CepAeYHOr0 PUTMA HA MOMEHT TOCHMTAJIU3ALMHU

NALMEHTOK ¢ reMonepuToHeymMom 0osee 500 mu.

O0BEM BHYTPUOPIOLIHO#M Kounenrpanus Kosmuecrso Tlokasarenn BapuabenbHOCTH CEPACYHOrO PUTMA
KpOBOIIOTEPH remoriobuna, /i SPUTPOLUTOB, MIIH/J
SDNN, RMSSD, mc LF, HF, LF/HF, yea. Wb,
MC mc? mc? e yei. en.
YMepeHHbIi, 103,2+7,4 3,3+0.3 76+9* 24+3 1700+350 900+100 1,940,2 170+24*

ot 500 no 1000 mu, N =
12

Bonboi, 89+7,1 29104 60+£8** 23+3 2340+350 850+90 2,8+0,2* 202+27*
ot 1000 go 1500 mut, N =
9

MaccHBHBIif, 78,1453 2,5+0.1 56+7* 23+4 2600+350 830+84 3,0+0,4* 218+23*
6onee 1500 M, N =3
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Tpumevanus:: * — P<0,05, ** — P<0,01 — BO3MOKHbIE PACXOKJICHHS 110 CPABHEHHIO C COOTBETCTBYIOLIMMH [OKA3aTE/SIMU B KOHTPOJIBHBIX HAOIIOACHUSX (YCIOBHO HOPMAJIbHBIE

JIaHHBIC, [PYIIA AUCIAHCEPHOr0 HAOIIOACHNS; HerapaMmeTpudeckuii kputepuit Kpymkan — Bamnuc).

B 1-e cyTku mocneonepainoHHOro MepHoIa y MalueHTok ¢ 00bEMoM remonepuToneyma ot 500 g0 1000 M1 py BOCTIOIHEHHH KPOBOIIOTEPH METOIOM ayTOreMOPenH(Y3nH BEINYnHA
SDNN uMelta TeHACHINIO K BOCCTAHOBIICHHIO 1 cocTaBuia (84+11) mc. B ominune oT HUX, y MALMEHTOK, y KoTopbiX Aepuint OLIK BOCIOHSICS TONBKO KPOBE3aMEIIAIOIMMU PACTBOPAMH, JaHHBIH
nokasarenp pasHsuics (7518) mc.

Benmunna uHziexca baeBckoro cocraBuia y maudeHToK orMeueHHsix rpymn (154+14) u (1704£24) yci. ef. COOTBETCTBEHHO, YTO, HE OTIHYASCH CYLIECTBEHHO OT COOTBETCTBYHOLIMX
JI0ONEPALOHHBIX MOKA3ATEIeH, HMENIO Pa3lInyKsi 10 A0COMIOTHEIM BEIMYHHAM.

Ha 7-¢ cyrkn nocneonepauuontoro nepuoxa SDNN y nanmentox I rpynnst HaGmoaenns cocrasun (102+10) Mc, uto Ha 23 % npeBbIIIANO aHATOTNYHBIC [OKA3aTeNN y maueHTok 111
rpynnbl Habmopenust (P<0,05). MeskrpynmnoBbie pasiuuns BelruunH nHaekca baesckoro u cootHourenns LF/HF y mauueHTOK 3THX ABYX IPYII Ha 7-€ CYyTKH TAKKE CYLIECTBEHHO Pa3iMYaluCh
(114+11) nporus (167+10) u (1,4+0,3) npotus (2,040,2), npudem y mauueHToK, aepurut OLIK y KOTOPBIX BOCIOIHSIN METOJOM ayTOreMOPEHH(Y3HH, 3TH TIOKA3aTEIH CYIIECTBEHHO OTINYAIHCH 110
cpaBHEHHIO ¢ tooneparmonnsvu (P<0,05).

Yepes 2 Hen u yepe3 1 Mec mociie onepainy y NalMeHTOK ¢ BOCIOJIHEHHEM YMEPEHHOI KPOBOIIOTEPH METOJOM ayToreMopenH(py3un KpoBH BenmuunHbl SDNN, MHIEKCa HaNpsKeHUs
(Baesckoro) u coorsomennst LF/HF He oTinuyanncs 0T HOPManbHBIX M COCTaBiIsuIM cooTBeTcTBeHHO: (117+11) u (126+14) mc; (101+12) u (92+10) yen. exn.; (1,440,2) u (1,30,2) yeu. en. Ilpu srom
OHH 3HAYUTENHHO OTIMYAINCh OT MACHTHYHBIX IOKA3aTelIell y MalleHTOK C aHAJIOTHYHON KPOBOIOTEpeil, BOCIOIHEHHOH KOJUIOMIHBIMH M KPHCTAIUIOMIHBIMH KPOBE3aMENIAIOIIMMI PacTBOPAMU:
(79+9) u (8948) mc; (151+26) u (137+22) yeu. exn.; (2,4+0,3) u (2,0£0,4) ycn. en. coorsercreenHo (P<0,05).

AHanu3 u3MeHeHus nokasareneii BCP B opraHusMme jKeHIIMH ¢ WHTpaabIOMHHAIBHON KposomoTepei or 1000 mo 1500 mur B 1-e cyTku Iocie OIepaiiy, CONMpPOBOXABIIECs
MHTPAOIEPALMOHHOM ayToreMopenH(py3neil KpoBH, nokasai, urto BenndnHa SDNN mMena TEHACHIMIO K BOCCTAHOBJICHMIO U cocTauia (118+9) Mc, 4TO CYIIECTBEHHO MPEBBILANO AHATOTHYHBIH
MoKa3aTenb y MAalMEeHTOK, KOTOPBIM ayToreMopenHy3ust KpoBH He BbinouHsuIack, — (6218) mc; P<0,05. Ilokasatenn nHaekca HanpsokeHus y naupeHTok | u 11 rpymnn Takke oTInYanich 1 COCTaBHIM
(156+19) u (204+26) ycn. en. cooterctBeHHO (P<0,05). AHanorndsasi AMHAMHKa H3MEHEHHs HCCIEyeMBbIX ToKasaresneil y mauuenTok | n II rpynn coxpassiiack u npu obcnenoBanun Ha 14-15-¢ u
28-e-33-n cyTKH MOCIEONepalOHHOr0 nepruosa. IIpu o6cIe0BaHNH B 9TH BPeMEHHbIE MHTEpBAllbl BeTHYMHBI Tokasaresneil SDNN M MHJekca HanpsDKeHHs y MAlMeHTOK ¢ GOJbIIMM 00BEMOM
remorneputoneyma, geguiut OLIK y KOTOPBIX BOCIOIHSIH METOAOM ayToreMopeHH(Qy3HH 1 6e3 Hero, pasiHyaiich B cpeateM B 1,8-2,6 pasa, uto ObuI0 cratucTHyecku gocroBepsiM (P<0,05).

VYV DNalMeHTKH ¢ MAaCCHBHOM BHYTpHOpIOIIHOM KkpoBomotepei, neuuut OLIK y KOTOpO#l BOCHONHSIM IIPH TOMOIIM IEpPEIUBAHHSA JIOHOPCKON SPUTPOLUTAPHOM MAcChl H
KPOBE3aMEHSIOIINX PaCTBOPOB, BOCCTAHOBIICHHE Moka3aTesneit BCP 10 HOpManbHBIX 3HAUYEHHMIT MPOI0IKanock Gosiee Mecsa nocie onepaTuBHOro aedenus. Tak, Ha 33-1 CyTKH OCIIEONEPAHOHHOTO
nepuona nokasarens SDNN y neé coctasun 66 mc, cootromenue LF/HF — 3 yen. en., a mnnexc baeckoro — 187 yen. en.

AHanu3 MOMy4eHHBIX PE3yIbTaTOB CBU/CTEILCTBYET O MPHHIMITHATBHONH BO3MOXKHOCTH BOCCTAHOBICHHS OCHOBHBIX PE3EPBHBIX BO3MOXKHOCTEH OpPraHn3Ma EHIIHH ¢ KPOBOMOTEpei 10
1000 Mt B Teyenue 14 ¢yt u ¢ kpoBonoTepeii 1o 1500 Myt B TeyeHHe MecANa MOCIIE ONEPALMK B CTydae peHH(pY3uH ayTOKPOBH. DTO MOATBEPKIACTCA HOPMATM3ALMEH MOKa3aTeNel KpaCHOH KpOBH, a
TaK/Ke CHHKCHHEM TOHYCA CHMIIATHYECKOTO 3BEHA BEreTaTUBHON PEryIIsIHH U COOTBETCTBEHHOTO MOBBIIICHNs aKTHBHOCTH MTAPACHMIIATHYECKON PeryJIsluy.

Awnanu3 1anHsiX BCP cBHIETENBCTBYET, YTO B OPraHM3Me KEHIIMH ¢ YMEpPeHHO# 1 00JIbIIoN KpoBonoTepei, kotopbiM neduuut OLIK Bocnonusui pernHby3neii KpoBH, ¢ MepBbIX AHEH
[oclie ONepalid aKTHBU3MPYIOTCS KOMIICHCATOPHO-aJaNTalMOHHbIE PEryIATOPHbIC IIPOLECChl, KOHEYHBIM pe3yNbTaTOM KOTOPBIX SBJISETCS BOCCTAHOBJIEHHE (YHKIHOHAIBHOH AKTHBHOCTH
Pery/IsSTOPHBIX CUCTEM OpraHu3Ma. B oTiiHume 0T 9TOro, B OpraHu3Me KeHIIHH ¢ G0JIbIIOoil 1 MacCHBHOI kpoomoTepeii, nepuunt OLIK y KOTOPBIX BOCIIOIHSIN BBEICHHEM KOMIIOHEHTOB JOHOPCKO#H
KPOBH M KPOBE3aMEIIAIOIIMX PACTBOPOB, B TEUCHHE MECSIIA MOCIE OMEPATHBHOTO BMEIIATEILCTBA OTMEUAETCS ANCOANAHC 3aMTHO-aAaNTAlHOHHBIX MEXaHH3MOB B CTOPOHY MOBBIIICHHS aKTHBHOCTH

CHMIIaTHYECKOTO 3BCHA BErCTATHBHOMN PEryIaluy.

BoIiBOABI

Takum 06pasom, anaian3 aaHHbIX BCP 1103BOJIS€T MPEAIONIONKUTh, YTO Y KEHIIUH ¢ OCTPOH BHYTPUOPIOIIHON KpoBONOTepeH, npesbiaromeii 500 MiI, COCTOAHHE KOMIIEHCATOPHO-
aJIaNTAlMOHHBIX IIPOLIECCOB B OPraHU3ME 3aBHCHT KaK OT 00beMa KPOBOIIOTEPH, Tak M OT criocoda Bocnonnenus aepuimra OLK.

AyroremMoperH(]y3Hsi KPOBH IIPH OCTPOH BHYTPHOPIOLIHON KPOBOIIOTEpe sBIIsieTcst HanboJiee GU3HOIOrHIECKHM MeTOJoM BoctoHenus aepuuura OLK.

Tak, crenenb GyHKIMOHAIBHOIO HANPIKEHHs alaNTalHOHHO-TIPUCTIOCOOUTENBHBIX MEXaHH3MOB Y MALMEHTOK C yMEPEHHOH U GOJIBIION KPOBOIOTEPEH, KOTOPBIM HHTPAONEPALHOHHO
BBINOJIHSIIACH PeHH(Y3HsI ayTOKPOBH M3 OPIOLIHOMN MOJIOCTH, YKe yepe3 14 CyT MociIe JIeYeHns MOXKHO CUMTATh COOTBETCTBYIONICH HOPMAILHOMY COCTOSIHHIO GHOJIOTHYECKOr0 OpraHu3mMa.

IIpu Bocnonnennu pepuuura OLIK y nanueHTok ¢ yMepeHHOi KpoBOMOTepeil TOJIBKO KpoBe3aMelaloliMMi PACTBOPAMH M0Ka3aTes i KpacHoi kposy 1 BCP Bo3Bpaaores K HopMe B
TEYECHHUE MECsALA I0CIIe Olepaluu. CoracHo JITAaHHBIM BCP, Y HUX TIIPOJIOJIKACTCS aKTHUBALMs CUMIIATUYHOrO OT/Ie/Ia U IIPOUCXOUT COOTBETCTBYIOLIEE YMEHBIIIEHNE aKTUBHOCTH NAapacUMIIaTUHYHOTO
OTJIeN1a PEry/IsLMH PU ONIPe/IeIeHHO HOPMalM3aLuK CTeneHy Hanpsbkenus (nnjaexca baesckoro).

HauGonbiumii cpok HOpMalM3aLMK IOKa3aTeneil KpacHoM KpoBu M AaHHbIX BCP HaGmonaercst y MauueHTOK ¢ OOJIBIION M MACCHBHOH KpoBsomoTtepeil, y kotopbix pepuuur OLK

BOCHOJIHSICS KOMIIOHEHTAMH JIOHOPCKO# KPOBU M KPOBE3aMeILAIOIMMHU PACTBOPaMHI
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C nomompio ananmuza BCP MOXHO OOBEKTHBHO OLCHHUTH CTCNCHb (DYHKUMOHAJIBHOW AKTUBHOCTH PETYISTOPHBIX CHCTEM OPraHM3Ma JKCHINMH C Pa3iIMYHBIMU OObeMamu
BHyTpHSp]OLUHl:[X KpPOBOIIOTEPL B TE€UCHHUE MOCICOICPALIMOHHOIO Iepuoja. HO}JO6HH${ OLCHKa MNPEACTaBJIACTCA HAM OJHHUM H3 ¢HI(TOPOB 00BEKTHBHOTO aHAIN3a I)d)d)CKTHBHOCTM TIPOBEACHHOTO

JIEYEHUS.
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