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The presented article shows the importance of using such additional clinical markers of the development of
pathological and critical conditions as non-specific adaptive reactions, which are integral indicators of the imbalance
of all homeostatic systems of the body. The purpose of the study was to establish the types of non-specific adaptive
reactions, to take into account changes in the ratio of cellular parameters of peripheral blood, and to use them to
improve the effectiveness of diagnosis and treatment of ST-elevation myocardial infarction (STEMI). The results of ex-
aminations in three research groups (79 patients) were analyzed: Group | - 28 patients with STEMI and normal body
weight, Group Il - 24 patients with STEMI and excess body weight, and Group Il - 27 patients with STEMI and obesity
of the I-1ll degrees. The diagnosis (acute coronary syndrome) of ACS was made based on a complex clinical, labora-
tory and instrumental examination. Blood was taken for the study when patients were admitted to the department.
The total number of leukocytes and the leukocyte blood formula were determined by standardized methods; the type
of non-specific adaptation reaction - according to the method of L.H. Harkavi; the ratio of the absolute content of
neutrophils to the absolute content of lymphocytes (neutrophil to lymphocyte ratio, NLR), and the ratio of the abso-
lute content of neutrophils to the absolute content of platelets (neutrophil to platelet ratio, NPR) was determined.
The course of ACS occurs against the background of several non-specific adaptation reactions, where the stress reac-
tion was dominant (42.8% - group I, 50% - group I, and 51.9% - group ), indicating the disease's severity. The high-
est level of NLR (p<0.05) was found in group lll, relative to the NLR indicator in group | and group Il, and the highest
level of NPR was found in group Il precisely in case of a stress reaction, which indicates an unfavourable prognosis
for patients of this group. Determining the type of nonspecific adaptation reaction can serve as an additional indi-
cator of the severity of the patient and allows us to assess the effectiveness of therapy in patients with STEMI. The
indicators of NLR and NPR were useful and powerful indicators of adverse consequences during the hospitalization of
patients with ACS. The type of adaptive response and the indicators of NLR and NPR are determined based on clinical

blood analysis indicators, and they are economical biomarkers for predicting the severity of inflammation.

Key words: coronary heart disease (CHD), acute myocardial infarction (Ml), ST segment elevation (ST-elevation
myocardial infarction, STEMI), nonspecific adaptation reaction, NLR (neutrophil-to-lymphocyte ratio), NPR (neutro-

phil-to-platelet ratio).

Connection of the publication with planned re-
search works.

This work is a fragment of the research work of the
Department of Family Medicine, Faculty of Postgradu-
ate Education of Danylo Halytsky Lviv National Medical
University “Influence of risk factors and invasive treat-
ment methods on the course of acute and chronic forms
of coronary heart disease” (state registration number
0116U004512), and “Influence of arterial hypertension,
type 2 diabetes, excess weight, smoking and subclinical
hypothyroidism on the occurrence of acute and chron-
ic forms of coronary heart disease”, state registration
number 0120U105778.

Introduction.

Data from the World Health Organization (WHO)
show that cardiovascular diseases (CVD) are the main
cause of death worldwide [1]. More than 4 million
people in Europe die from them yearly [2, 3]. Among
all CVDs, acute coronary syndrome (ACS), namely acute
myocardial infarction (AMI) and heart failure (HF), at-
tract the greatest attention of scientists and clinicians
[4, 5]. Despite significant advances in the treatment of
CVD over the past decades, AMI remains one of modern
cardiology’s most important problems. Functionally, the
heart is sensitive to changes in the internal and external
environment factors, which in turn causes nonspecific

adaptation reactions [6]. However, the peculiarities of
the formation of adaptive reactions in cardiovascular
diseases have not been sufficiently studied [6, 7, 8].

Stress is considered a leading link in the pathogen-
esis of major heart diseases [8, 9]. The course of ACS de-
pends on the body’s reactivity, which can be assessed by
nonspecific adaptive reactions. Assessment of the state
of adaptation processes depending on body weight
showed that an unsatisfactory state of adaptation was
significantly more common among obese patients than
under conditions of normal body weight [9, 10, 11]. Lit-
erary data indicate the proven role of obesity in disor-
ders of body adaptation to environmental changes to
the appearance and deepening of autonomic and anxi-
ety-depressive disorders, which are becoming more and
more common in the modern world [11]. The formed
adaptive reaction, for its part, affects the course of the
pathology since the specific changes of each pathology
are combined with the changes caused by the action of
the factors of the adaptive reaction. In some cases, this
can have positive consequences; in others — negative
[12, 13].

Recent studies show that the ratio of neutrophils
to lymphocytes (NLR) is a powerful complex marker of
inflammation [14, 15]. NLR obtained at hospitalization
[16] has been found to be an independent predictor of

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meauuuxu — 2023 — Bun. 2 (169) / Bulletin of problems in biology and medicine — 2023 - Issue 2 (169)

269



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

examined during hospitalization. All patients
gave their informed consent to the research. The
results of examinations in three research groups
were analyzed: Group | consisted of 28 patients
with STEMI and normal body weight (average
age — 60.83111.94 years); Il group — 24 patients
with STEMI and excess body weight (average
age — 62.0448.55 years); Group Il — 27 patients
with STEMI and obesity of the I-IIl degree (aver-
age age 60.96+11.31 years). The diagnosis of ACS

;| 0 was made based on a complex clinical, labora-
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tory and instrumental examination. Blood was
taken for the study when patients were admit-
ted to the department. The total number of leu-

Figure — Detection frequency (%) of nonspecific adaptation reactions in
patients with ACS with ST-segment elevation depending on body weight.

(CA — calm activation, IA — increased activation).

mortality and adverse outcomes, including major ad-
verse cardiovascular events [16, 17], progressive heart
failure, reinfarction, and arrhythmia in patients with ST-
segment elevation myocardial infarction (STEMI) [18].
Previous studies have shown that NLR, a novel inflam-
matory marker, is a good prognostic factor for patients
with ACS [19]. In addition, a review of the interaction be-
tween neutrophils and platelets showed that activated
platelets release inflammatory mediators, accumulate
neutrophils, and increase vascular permeability [20].
Platelet-endothelial interactions can prevent or reverse
neutrophil-induced vascular damage by locally releasing
soluble vasculoprotective factors [20, 21]. The interac-
tion between neutrophils and platelets can increase the
generation of reactive oxygen species and exacerbate
vascular damage [22], despite the procoagulant proper-
ties of activated neutrophils [22]. A better understand-
ing of neutrophil-platelet interactions may pave the way
for promoting neuroprotection and vascular repair in
response to systemic inflammation.

The aim of the study.

To determine the frequency of occurrence of favour-
able (calm and increased activation) and unfavourable
(stress, reactivation, poor adaptation) types of adapta-
tion reactions and to determine the ratio of the number
of neutrophils (x10°L) to lymphocytes (x10°L) (NLR), and
the ratio of the number of neutrophils (x10°L ) to plate-
lets (x10°L) (NPP), in patients with the acute coronary
syndrome with ST elevation (NSTEMI), with different
body weights.

Object and research methods.

The study was conducted at the Department of Fam-
ily Medicine of the Faculty of Postgraduate Education of
the Danylo Halytskyi LNMU during 2018-2022, the clini-
cal base of which is the Department of Cardiology and
Reperfusion Therapy of the Lviv Territorial Medical As-
sociation “Multidisciplinary Clinical Hospital of Intensive
Treatment Methods and Emergency Medical Care”. Dur-
ing the study, all moral and ethical norms were observed
following the principles of the Helsinki Declaration of
the World Medical Association, the Council of Europe
Convention on Human Rights and Biomedicine, ICH GCP
and the current legal acts of Ukraine. The complex of
diagnostic measures is agreed with the bioethical com-
mission of the Danylo Halytsky Lviv National Medical
University of the Ministry of Health of Ukraine (excerpt
from protocol Ne 8 dated 09/26/2022). Patients were

kocytes and the leukocyte blood formula were
determined by standardized methods. The type
of non-specific adaptation reaction was deter-
mined according to the method of L.H. Harkavi.
[6]. The neutrophil-to-lymphocyte ratio (NLR) (Ratio of
neutrophils (x10°L) to lymphocytes (x10°L)) = (NLR).
The ratio of neutrophils to platelets (NPR) (neutrophils
(x10°L)*1000/ platelets (x10°L). The results were pro-
cessed by the methods of variational statistics using the
“STATISTIKA-6.0” program. Arithmetic mean values of M
and standard deviations (m) were calculated.

Research results and their discussion.

As a result of this study, it was established that in the
1st group (patients with acute coronary syndrome (ACS)
with ST-segment elevation with normal body weight),
42.8% of patients had a stress reaction, orientation re-
action —in 39.4% of patients, a calm reaction activation
—in 7.1%, and the reaction of increased activation — in
10.7% of patients (fig.).

In the second group of examined patients with ACS
with ST-segment elevation and excessive body weight,
the following frequency of adaptation reactions was
established: a stress reaction was found in 50% of pa-
tients, an orientation reaction — in 45.8% of patients, a
reaction of increased activation —in 4.2% of patients.

In the third group of patients with ACS with an eleva-
tion of the ST segment and obesity of the I-1ll degree), a
stress reaction was established in 51.9% of patients, an
orientation reaction — in 44.4% of patients, and a reac-
tion of calm activation was detected in 3.7% of patients.

In the 1st group of examined patients, the entire
spectrum of non-specific adaptation reactions were
revealed, such as favourable (increased and calm acti-
vation), unfavourable (stress reaction) and orientation
reaction, as a reaction with limited possibilities. It was
established that in patients with ACS with ST-segment
elevation with excessive body weight and obesity, the
frequency of stress and orientation reactions is higher,
and activation reactions are lower compared to patients
with normal body weight (fig.). Thus, we can see that in-
creased body weight has an adverse effect on the course
of the disease. However, there is no difference between
the frequency of detection of various types of reactions
in patients with excessive body weight and patients with
obesity.

Taking into account the current trends regarding the
prognostic ability of the ratio of the absolute number
of neutrophils to lymphocytes (NLR), the determination
of NLR was carried out in experimental groups, and the
ratio of neutrophils to platelets (NPR) for stress reaction
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and orientation reaction, since these reactions prevail
(table).
Table — The ratio of NLR and NPR in patients with
ACS with ST-segment elevation depending on body
weight, units

Groups of NLR NPR

SEMINEES Stress | Orientation| Stress | Orientation
| group 6,24+0,31 | 2,91+0,12*% |37,48+1,4 | 30,18+1,15
Il group 6,54+0,39 | 2,97+0,2" |33,59+2,1 | 26,33+1,42
11l group 10,47+0,62*| 3,09+0,2" |45,76+2,8*46,49+0,12*

Notes: * — probability of difference of the indicator from the indicator
in the 1st group (p<0.05), #- probability of difference of the indicator
from the indicator in the case of stress reaction (p<0.05).

Determination of the NRL index during stress reac-
tion showed that in the Il group of obese patients, the
NRLis 1.6 times higher than the index in the Il group and
1.7 times higher than the index of the | group (p<0.05).
The NLR indicator did not differ significantly during the
orientation response in the experimental groups.

Comparing the value of the NLR indicator during the
orientation reaction and the stress reaction, it was es-
tablished that in the | and Il groups, the NLR indicator
was two times lower, and in the Ill group — 3.4 (p<0.05)
times lower than during the stress reaction. These data
indicate that the NRL indicator was the highest during
the stress reaction in the Il group of patients with ACS
with obesity, compared to other experimental groups.

The ratio of the absolute number of neutrophils
to platelets (NPR) in the examined groups of patients
with ACS with ST-segment elevation with different body
weights practically did not differ in the | and Il groups.
In group lll, this indicator was 1.3 times higher than in
group Il and 1.2 times higher than in group | (p<0.05).
In the orientation reaction, the highest value of NPR
was found in group lll, 1.7 times higher than in group I
and 1.5 times higher than in group | (p<0.05). There was
no significant difference between the NPR indicators in
the experimental groups during the stress reaction and
orientation reaction.

As a result of the analysis carried out to determine
the type of non-specific adaptation reaction in patients
with ACS with different body weights, it was established
that the stress reaction was the predominant non-
specific reaction in all groups regardless of body weight.
A stress reaction is considered a distress reaction,
which is unfavourable for the course of the disease.
The second most frequent occurrence in the examined
patients was orientation reaction. The orientation
reaction does not belong to either favourable (eustress)
or unfavourable (distress) types of reactions. However,
it most often turns into a stress reaction. Reactions of
calm and increased activation, which belong to eustress
reactions (favourable types of reactions), and in terms
of their parameters, they differ significantly from
distress reactions (unfavourable types of reactions —
stress, overactivation, poor adaptation), were found
in all experimental groups: 17.8% (calm and increased
activation) in group |, increased activation (4.2%) in
group I, and 3.7% in group llI.

It was established that the average value of the NLR
indicator in patients of the first two studied groups
during the stress reaction did not differ significantly,

but in group Il during the stress reaction, the NLR
indicator was 3.4 times higher, which means that it is
the stress reaction with the highest level of NLR the
most unfavourable for this disease, which occurs against
the background of obesity of the I-lll degree. The NPR
indicator is more inert under these conditions. The ratio
of neutrophils to platelets was found to be the highest
in the group of patients with ACS with obesity. No
probable difference was found between the values of
the indicator for stress reaction and orientation reaction.
Thus, according to the indicators of NLR and NPR, the
prognosis of the course of the disease in the group of
obese patients is unfavourably compared to patients
with normal and excess body weight. The determination
of the type of general non-specific adaptation reaction,
according to L.H. Harkavi, is based on the study of many
parameters of the body’s functional state. However,
the most accessible is the analysis of the leukocyte
formula, namely the determination of the ratio of the
relative content of lymphocytes to neutrophils. Studies
have shown no significant difference in the frequency of
reactions between overweight and obese groups using
only the adaptation index. On the other hand, NLR and
NPR indicators, which analyze the absolute number of
neutrophils and lymphocytes, appeared to be more
sensitive.

Conclusions.

The course of ACS with an elevation of the ST
segment with different body weights occurs against the
background of several nonspecific adaptation reactions,
where the stress reaction is dominant (42.8% — group
I, 50% — group Il, and 51.9% — group lll). The orienting
reaction occurred in all three groups. Reactions of
eustress (calm and increased activation) were detected
with a minor frequency. The highest value of the
NLR indicator was found in group Ill in case of stress
reaction, compared with the indicators in group | and
group I, which indicates an unfavourable prognosis for
obese patients with ACS. The value of the NPR ratio was
probably higher in the Il group of subjects. It did not
differ in the stress response and orientation response in
the three experimental groups. Thus, it was established
that patients with ACS with ST-segment elevation with
obesity of the I-lll degree have significantly higher
ratios of neutrophils to lymphocytes and neutrophils to
plateletsinthe blood. Therefore, determining the type of
nonspecific adaptation reaction is an additional indicator
of the severity of the patient’s condition. The NLR ratio is
a valuable and powerful indicator of adverse outcomes
during the hospitalization of patients with ACS. It is
more indicative than the NPR indicator for determining
the patient’s condition during hospitalization. The type
of nonspecific adaptive response and the NLR index
can be determined using general clinical blood analysis
indicators and used as a cost-effective biomarker of the
severity of inflammation.

Prospects for further research.

Prospects for further research are the established
types of nonspecific adaptive reactions and the
determination of the ratio of neutrophils to lymphocytes
(NLR) and neutrophils to platelets (NLR) in the dynamics
of the treatment of patients with AMI, which will
make it possible to predict the course of the disease
and determine effective approaches to treatment and
medical rehabilitation.
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HECNELIM®IYHI AGANTALLIAHI PEAKLYITY XBOPUX HA TOCTPUIA KOPOHAPHUIA
CUHAPOM 3 EJIEBALIEIO CETMEHTA ST (STEMI) NPU PI3HIN MACI TI/IA

JlbBiBCbKUIA HALiOHANIbHUIA MeauYHUIA yHiBepcuTeT im. flaHuna Fanuuybkoro (M. JIbsie, YKpaiHa)
natalka_leg@ukr.net

Y npeseHmoesaHili cmammi MOKA3aHO 3HAYUMICMb BUKOPUCMAHHA MAaKux 000amKO8UXUX KAIHIYHUX
MapKepie pPO38UMKY MAMOsO2IYHUX Ma KPUMUYHUX CMaHie, AK HecreuyugiyHi adanmayiliHi peakuii, aKi €
iHMezpanbHUMU MOKA3HUKAMU OucbasnaHcy 8Cix 20MeocmamuyHUX cucmem opeaaHiamy. Memoto 00cniorweHHsA
byn0 ecmaHosumu munu HecrieyugiyHux adanmayiliHux peakuyil, epaxysamu 3mMiHU Crie8iOHOWEHA KAIMUHHUX
MOKA3HUKie nepugpepiliHoi Kposi , ma sukopucmosysamu ix 044 nidsuUWeHHA ehpekmusHocmi diaeHocmuku ma
MiKy8AHHA 20cmpo2o iHgpapkmy miokapda 3 enesauieto ceemeHma ST (ST-elevation myocardial infarction, STEMI).
lpoaHanizo8aHo pe3yanbmamu obcmexeHb y mpbox 00CAiOHUX epynax (79 nauieHmis): | epyna - 28 nauieHmie 3i
STEMI ma HopmasnbHoto macoro mina, Il epyna - 24 nauyieHma i3 STEMI ma Hadauwkosoo macoro mina, Il epyna - 27
nauieHmie 3i STEMI ma oxcupiHHam I-1ll cmyneHs. [iaeHo3 (20cmpo2o KopoHopHo20 cuHOpomy) MKC sucmaensnu
HQ OCHOBIi KOMIM/AEKCHO20 K/iHiYHO20, 1a60pamopHo20 ma iHCMmpymMeHmMasabHo20 obcmexeHHA. 3a6ip Kpoei 04
00C1i0M#CeHHA NPo8ooUU NMPU NOCMYynaeHHI X8opux y 8i00ineHHSA. 3a2asbHy KinbKicms aelikoyumis, nelikouumapHy
hopMyny Kpoe8i 8U3HAYAU YHIGhiIKOBAHUMU Memodamu, mun HecrieyugiyHoi adanmauyiliHoi peakuii - 3a memodom
lapkasi /1.X.; cnigsidHoweHHA abconomHo20 emicmy Helimpodginie 0o abconomHozo emicmy aimgoyumie (neutro-
philto limphocyte ratio, NLR), ma su3Ha4yanu cniegioHoweHHA abcoatomHo2o emicmy Helimpogpinie 0o abconomHozo
emicmy mpombouumie (neutrophil to platelet ratio, NPR). Mepebie NKC 8idbysaembcs Ha mai HU3KU HecrieyupiyHUX
adanmayiliHux peakyili, 0e domiHyto4o sucmynana cmpec-peakyia (42,8% - | epyna, 50% - Il epyna, ma 51,9%
- Il 2pyna), wo ekasye Ha maAxckicmo 3axeopto8aHHA. Halisuwuli pieeHo NLR (p<0,05) ecmaHoeneHo y 2pyni lli,
wodo nokasHuka NLR y epyni |, ma 2pyni I, ma Hatisuwuli piseHb NPR ecmaHoeneHo y Il epyni came npu cmpec—
peakuii, ujo ceiouums rnpo HecripuamMausuli NpPoaHo3 075 xeopux 0aHOI epynu. BusHayeHHA muny HecrieyugiyHor
adanmauyitiHoi peakyii, moxe cayeysamu 000aMKOBUM MOKA3HUKOM CMAHY B8AMCKOCMI X80p020, ma 00380/5€
ouiHUMu egekmusHicms mepanii y xeopux Ha STEMI. MokasHuku NLR, ma NPR 6yau KopucHUMU i nomyxcHUmMu
iHOUKamopom Hecripusmsaueux Hacniokie nid yac 2ocnimanizayii xeupux Ha MKC. Tun adanmayiliHoi peakyii ma
nokasHuku NLR ma NPR su3Ha4aromb HQ OCHOBIi MOKA3HUKI8 KAIHIYHO20 QHAAI3Y KpoBi i BOHU € €KOHOMHUMU
biomapKepamu npozHO3y8aHHA BAXCKOCMI 3araNEHHS.

Key words: iwemiyHa xeopoba cepys (IXC), 2cocmpuli iHpapkm miokapda (IM), enesayia ceameHma ST (ST-eleva-
tion myocardial infarction, STEMI), HecneyugiuHa adanmayiliHa peakuyis, NLR (cniegidHoweHHA Helimpodinie 0o
nimgpoyumis), NPR (cniegioHoweHHs Helimpoginie 0o mpomboyumis).

38’A30K ny6nikaujii 3 n1aHOBMMM HayKOBO-g0CNiIA-
HUMK poboTamm.

[aHa poboTa € pparmeHTOM HayKOBO-A0CNIAHOI po-
601K Kadeapu cimeliHoi meguuMHK pakynbTeTy nicnaam-
NAOMHOI OCBITU J1bBIBCbKOrO HaLLiOHANbHOIO MeAUYHOro
yHiBepcuTeTy imeHi JaHuna Manmubkoro «Bnams ¢akrto-
piB PU3MKY Ta iIHBA3UBHUX METOAIB NiKyBaHHA Ha nepebir
FOCTPUX i XPOHIUHUX PopM ilemiyHOiI XxBOpobU cepua»
(Ne gepsxaBHoi peecTpauii 0116U004512), Ta «Bnavs ap-
TepianbHOI rinepTeHsii, LyKpoBoro giabety 2 Tuny, Haa-
MipHOT MacK, KypiHHA Ta CybBK/iHIYHOro rinoTMpeosy Ha
BUHUKHEHHSA FOCTPUX i XPOHIYHUX POopM iluemivyHOoi XBO-
pobu cepua», No aep»kaBHoi peectpauii 0120U105778.

Bctyn.

[aHi BcecBiTHbOI OpraHisauii oxopoHu 340poB’sA
(BOO3), cBigyaTh, LLO CEpPLEBOCYAMHHI 3aXBOPHOBAHHSA
(CC3) € oCHOBHOO MPUYMHOK CMEPTHOCTI Y BCbOMY CBITi
[1]. Y €Bponi Big HUX WOPOKY Nomupae binbwe 4 MaH
nogein [2, 3]. Cepep, ycix CC3 Halbinbly yBary BYeHUX
Ta KNIHILMCTIB NpUBEPTAE rOCTPUIA KOPOHAPHUIM CUHAPOM
(TKC), a came roctpuii iHdapKT miokapaa (FIM), Ta cep-
uesa HegocTtaTHicTb (CH) [4, 5]. He3Barkatoum Ha 3HaAYHI
[OCATHEHHSA y NikyBaHHI CC3, 3406YyTi BNPOAOBK OCTAHHIX
necatunitb, NM poci 3a1MWAaETbCA OAHIEID 3 HAMBAXK/IU-
BilULMX Npobsiem cyyacHoi Kapaionorii. PyHKUioOHaNbHO

cepue € YyTIMBMM A0 3MiH PaKTOpiB BHYTPILHBLOMO Ta
30BHILHBLOrO CepefioBMLLa, LLIO B CBOKO Yepry 3yMOB/HOE
YyTBOPEHHA HecneundiyHMX aganTauiMHUX peakuin [6].
MpoTe, ocobAnBOCTi GopmMyBaHHA agaanTaLiiHMX peaKL,in
npv CepueBoO-CYANHHUX 3aXBOPIOBAHHAX BUBYEHI Heno-
cTaTHbLO [6, 7, 8].

CTpec BBa)Ka€eTbCA MPOBIAHOIO NAHKOK MaToreHesy
OCHOBHUX XBOpOob cepua [8, 9], nepebir TKC 3anexunTb
Bif, PEaKTMBHOCTI OpraHiamy, AKy MOXHa OLJHWUTW 33
HecneundiyHMMK aganTauiiHummn peakuiamm. OuiHKa
CTaHy aganTauiiHMX NPOLECIB 3a/1I€XKHO Big, Macu Tina
NnoKasana, WO He3a[oBi/fIbHUI CTaH aganTaujii icTOTHO
YacTile 3yCcTpivaBcA cepes MALIEHTIB 3 OXKMPIHHAM, HiXK
3a YMOB HOpMasibHOI macu Tina [9, 10, 11]. NlitepatypHi
OaHi CBiAYaTb Npo Te, WO A0BEeAEHA PO/b OXMPIHHA Y
po3iagax afanTauii opraHiamy A0 3MiH HaBKOJIMLIHBOTO
cepenoBuLLa, 40 NOSBU Ta NOMMBAEHHA BereTaTuBHUX
Ta TPUBOXKHO-AENPECUBHUX MOpPYLIEHb, WO CTalOTb BCE
6inblwe nowmnpeHMMmn B cydyacHomy cBiTi [11]. YTBOpEHa
aflanTaujiiHa peakKuis, 3 cBoro 6oky, BNiMBae Ha nepebir
naTosorii, OCKiNbKM cneundivHi 3miHKM KOXHOI naTonorii
NOEAHYIOTbCA 3i 3MiHAMMK, 3yMOBAEHUMU Ai€to daKTopis
aganTauiiHol peakLii. B ogHMX BUNaaKax Lue Moxe matu
NO3UTUBHI HACNIAKM, B iHWMX — HeraTuBHiI [12, 13].
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HewoaaBHi fOCNiAMKEHHA, MOKa3yloTb, LWO
BigHoOLWeHHA HelTpodiniB o nimpouutie (NLR) €
NOTY>KHUM KOMMIEKCHUM MapKepOM 3ananeHHs 42,8
[14, 15]. NLR, oTprmaHuii npu rocnitanisauyi [16],
AK Oy/10 BCTAHOB/IEHO, € HE3aNEXKHUM NPESUKTO-
POM CMEPTHOCTI i HEeCNPUATANBUX Pe3y/bTaTiB,
BK/1tOYAtOYM CEPIMO3HI HECNPUATANBI CepLEeBO-CY-
AVHHI nopyweHHsA [16, 17], nporpecytoyy cepuesy
HeA0CTaTHICTb, MOBTOPHWMI iHbAPKT Ta apuUTMito y
naujieHTiB 3 iHPpapKTOM MioKapaa 3 niaiomom cer-
meHTa ST (STEMI) [18]. MonepeaHi AocAigKeHHA

50 51,9

e 45,8 44,4

10,7
4,2
—
I -

nokasanu, wo NLR K HOBMIA MapKep 3anasieHHs
€ XOPOLUMM NPOFHOCTUYHMM BAKTOpOM A/1A nav-
eHTiB 3 [KC [19]. Kpim Toro, ornag, B3aemog,ii Hel-

cTpec OpieHTyBaHHA NnA

Wirpyna ®llirpyna Ml rpyna

Tpodinis i TPOMBOLMTIB NOKA3aB, WO aKTUBOBaHiI

TpomboumMTH BepyTb y4acTb Y BUBINIbHEHHI Meai- PucyHoK — YacToTa BusaBaeHHs (%) HecneumndiuHUX aganTaLiiHUX peakuin

aTopiB 3anasieHHA, HaKOMWYeHHi HeuTpodinis i
36iNbLIEeHHI NPoHUKHOCTI cyauH [20]. B3aemogia
TpombouMTIB | eHAoTenito Moxe 3anobirt abo BUAIKY-
BaTU NOLUKOAMKEHHA CYAMUH, CNPUYMHEHE HelTpodinamm,
LWIAXOM MICLEBOro BMBIIbHEHHA PO3YMHHUX BACKYJIO-
npoTekTopHUx ¢dakTopis [20, 21]. B3aemogia mix Hen-
Tpodinamu Ta TPOMBOLUTAMMU MOXKE NOCUINUTU YTBOPEH-
HA aKTUBHUX GOPM KMCHIO Ta 3aroCTPUTU MOLLIKOAMKEHHS
CYyAVH [22], He3BaXKatouM Ha NPOKOAryNAHTHI BAACTUBOCTI
aKTMBOBaHUX HelTpodinis [22]. Kpalle po3ymiHHA B3ae-
mogjii HeTpodiniB i TPOMBOUUTIB MOXKE NPOKAACTU LNSAX
ONA CNPUAHHA HEMPONPOTEKL,i Ta BiAHOBNEHHA CYANH Y
Bif4NOBiAb Ha CUCTEMHE 3aMnaneHHA.

MeTa gocnigKeHHs.

BM3HAUMTM 4acTOTy BUHUKHEHHA CNPUATAMBUMX (CMO-
KiiHa Ta nigBuvlLeHa aKTMBaLjiA), Ta HeCnpUATAUBUX
(cTpec, nepeakTuBal,if, HEMOBHOLHHA aZanTalis) TMNis
afanTauiHMX peaKuil Ta BM3HAYMTWU CMiBBiIAHOLIEHHSA
KinbKocTb HelTpoodinis (x10°L) ao nimdoumtis (x10°L)
(NLR), Ta cniBBigHOLIEHHS KinbKocTi HenTpodinis (x10°L)
0o TpomboumTis (x10°L) (NPR), y naLjieHTiB XBOpUX Ha ro-
CTPUIA KOPOHaPHUIA CUHAPOM 3 eneBauieto ST(NSTEMI), 3
pi3HOO Macoto Tina.

06’eKT i meToaM pJoOCNigKEHHA.

JocnigkeHHs npoBoamiocb Ha Kadeapi cimenHoi
MeanUMHU baKkynbTeTy nicaaguniaomHoi ocsitn JIHMY
imeHi [JaHuna lanuubkoro ynpogosx 2018-2022 pp.,
KNiHiYHOIO 6a30t0 AKOI € BigaineHHA Kapgionorii Ta pe-
nepoysiriHoi Tepanii KHM «/1bBiBCbKe TepUTOpianbHE Me-
OndHe 06’eaHaHHs «baratonpodinbHa KAiHiYHa NikapHA
iHTEHCMBHMX METOAIB NiKyBaHHA Ta LUBWAKOI MeaUYHOI
gonomoruy». Mg Yyac NpoBefeHHA LOCNiAMKeHHA byan
OOTPUMAHI yCi MOpPaNbHO-ETUYHI HOPMM Y BigNOBIAHOC-
Ti A0 NpuHUMNiB lenbCiHCbKOI AeKnapalii BCECBITHbOI
meaunyHoi acouiau,i, KoHseHuii Paagn €sponu npo npasa
ntoauHu i biomeanumHy, ICH GCP Ta YUHHUX HOPMATUB-
HO-NPaBOBUX aKTiB YKpaiHW. KomnneKkc AiarHOCTUYHMX
3ax04iB NOroAKeHui 3 6ioeTMYHOI KoMicieto J/IbBIBCbKO-
ro HaLiOHA/IbHOrO MeANYHOrO0 yHiBepCcUTeTy imeHi [daHu-
na lanvubkoro MO3 Ykpainu (BUTar 3 npotokony N8 Big,
26.09.2022). O6CTeKEeHHA XBOPUX NPOBOAUAU MPU FOC-
nitanisauii. Bci nauieHTM Haganu iHpopmoBaHy A06po-
Bi/IbHY 3rofy Ha NpoBeAeHHA JocnigKeHb. [poaHaniso-
BAHO pe3ynbTaTh 06CTEXKEHb Y TPbOX AOCAILHUX rpynax:
| rpyny cknanu 28 nauieHTiB 3i STEMI Ta HOpmanbHoO
macoto Tina (cepeaHiin Bik — 60,83+11,94 p.); Il rpyny — 24
naujieHTu i3 STEMI Ta Haa/MLWKOBOK Macoto Tina (cepes-
Hil1 BiK — 62,04+8,55 p.); lll rpyny — 27 nauieHTis 3i STEMI
Ta OXUPiHHAM |-l cTyneHsa (cepeaHii Bik 60,96+11,31

y xsopux Ha IKC 3 enesauji€to cermeHTa ST B 3an1€XKHOCTI Big, Mmacu Tina.

(CA — cnokiiiHa akTuBauia, MNA — nigBuweHa akTMBauin).

p). AiarHo3 FKC BWCTaBAsAAM Ha OCHOBI KOMMJIEKCHOrO
KNiHiYHOro, N1abopaTopHOro Ta iHCTPYMEHTasbHOro 06-
CTeXKeHHA. 3abip KpoBi AnA AOCAioKEHHS NpoBOAWAU
Npw NOCTYNJIEHHI XBOPUX Y BiAAINEHHA. 3arasbHy Kifb-
KiCTb nerikouuTis, nekounTapHy Gopmyny Kposi BU3Ha-
Yanu yHidikoBaHMMM MeTodamu. Tun HecneumdiyHoi
aganTauiMHOI peakuii BM3Ha4Yanu 3a metogom [apKasi
N.X. [6]. CniBigHOWeEHHA KiNbKOCTI HelTpodinis go Nim-
doumTiB (NLR) (cniBBigHOWeHHA HenTpodinis (x10°L) ao
nimeoumTie (x10°L)) = (NLR). CniBigHoWweHHA HelTpodi-
nis go tpomboumtie (NPR) (HerTpodinm (x10°L)*1000/
TpomboumnTtn (x10°L). PesynbTaTi onpauboBaHO METO-
Aamu BapialiiHOT CTaTUCTMKKM 32 OMOMOTIOK Nporpamum
«STATISTIKA-6.0». O6umcntoBanu cepedHi apubmeTnyHi
3HayeHHA M Ta CTaHAAPTHI BiAXMNeHHsA (m).

Pe3ynbratv AocnigxeHHa Ta ix 06roBopeHHs.

B pe3ynbTati A4aHOro AOCNIAKEHHA BCTAHOB/IEHO, WO
y | rpyni (xBopi Ha roctpuii KopoHapHUit cuHapom (FKC)
3 efleBauieto cermeHTa ST 3 HOpMasIbHOK Macoto Tifna) y
42,8% XBOPUX BUBNEHO CTPEC-pPeaKLito, peakKLilo OpieH-
TyBaHHA — Yy 39,4% XBOpMX, peaKLito CMOKINHOI aKTUBa-
uii —y 7,1%, Ta peakuito niasuweHoi aktmeauii —y 10,7%
xBopux (puc.).

Y apyriv rpyni obctexkeHmx xsopmx Ha KC 3 enesa-
Lieto cermeHTa ST 3 HA4MIPHOK Macoto Tina BCTAaHOBUAMU
TaKy 4acToTy afanTaliHMX peaKLiii: CTpec-peaKLia Bu-
asunacb y 50% xBopux, peakLia opieHTyBaHHA —y 45,8%
XBOPUX, peakuia nigsuLLeHoi akTmBaLii —y 4,2% XBOpUX.

Y TperTili rpyni xBopmx Ha MKC 3 eneBaLjeto cermeHTa
ST 3 oxupiHHAM I-Ill cT.) BcTaHOBNEHO CTpEC peakuito y
51.9% xBopwux, peakKLia opieHTyBaHHA — Y 44,4% XBOpwuX,
Ta BUABNEHO PEaKL,ito CMOKIMHOT akTMBaLiy 3,7% XBOPMUX.

Y | rpyni 06CTEXKHEHNX XBOPUX BUABIEHO BECb CMEKTP
HecneundiyHMX aganTaliHUX peakuii, AK CIPUATANBUX
(nioBMWweHa Ta CnoKilMHa aKTMBaLif), HeCnpUATAUBUX
(cTpec-peakuis) Ta peakLilo OpiEHTYBaHHSA, AK pPeaKLito
3 TPAQHUYHUMM MOXK/IMBOCTAMM. BCTaHOBNEHO, LLO Y XBO-
pux TKC 3 eneBauieto cermeHTa ST 3 HAAMIPHOK Macoo
Tifla Ta OXKMPIHHAM, YaCTOTa BUHWKHEHHA PeKLi cTpec Ta
OpPIEHTYBAHHA € BULLIOIO, @ peaKLii aKTMBALLi — HUXKYOLO,
NOPIBHAHO i3 XBOPMMM 3 HOPMANbHOO Macoto Tina (puc.).
TakMM YnMHOM, 6auMmO, Lo NiABULLEHA Maca TiJla Ma€ He-
CNPUATANBUIA BNAMB Ha Nepebir 3axBoptoBaHHA. OgHak,
HE M€ PIi3HULi MiX YacTOTOK BUABMEHHA Pi3HMX TUNIB
peakuilt y XBopux 3 HaAMIPHOK MACOtO Tina i y XBOpUX 3
OXMPIHHAM.
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BpaxoBytoum cyvacHi TeHAEHLM, Woa0 NporHOCTUY-
HOI 34aTHOCTI CMiBBiAHOLWEHHA abCoNtOTHOI KiNbKOCTI
HeTpodinis go nimdpouutis (NLR), 6yno nposeaeHo Bu-
3HayeHHAa NLR B gocnigHux rpynax, Ta CniBif4HOLIEHHSA
HenTpoodinis o TpombouuTie (NPR) ana peakuii ctpecy
Ta peaku,ii OpiEHTYBaHHA, OCKINbKM Lj peaku,ii nepeBaxa-
toTb (Tabn.).

Tabaunuysa — CnissigHoweHHA NLR Ta NPR
y xBopux Ha KC 3 eneBaujieto cermeHTa ST
B 3aJI€XKHOCTI Big, macu Tina, ym.opa,.

loynn NLR NPR
obcTerke-

HUX Ctpec  |OpieHTyBaHHA| Ctpec |OpieHTyBaHHA
| rpyna 6,24+0,31 | 2,91+0,12% |37,48+1,4| 30,18+1,15
Il rpyna 6,54+0,39 2,97+0,2% |33,59+2,1| 26,33+1,42
Illrpyna [10,4740,62% 3,09+0,2* |45,76+2,8% 46,49+0,12*

MNpumitku: * — BiporigHicTb BigMIHHOCTI NOKa3HMKA Big,
nokasHuka y | rpyni (p<0,05), #- BiporigHicTb BigmiHHOCTI
NMOKa3HMKa Bif, NOKa3HMKa Npu cTpec peaku,i (p<0,05).

Bu3HauyeHHA noka3HMKa NRL npwm cTpec peakLii noKa-
3an0, wo y lll rpyni xBopux oci6 3 oxupiHHAM NRL B 1,6
pasa nepesuLye NoKasHKUK y Il rpyni Ta 8 1,7 pasa nokas-
HUK | rpynu (p<0,05). Mpu peaKuii opieHTyBaHHA NoKas-
HMK NLR y gocnigHux rpynax 4OCTOBIPHO He Biapi3HABCA.

MopiBHIOOYM 3HaYeHHA NokasHuKa NLR npu peakuii
OpiEHTYBAaHHA Ta peakLii cTpec 6ys10 BCTAaHOBAEHO, LLO
B | Ta Il rpynax nokasHuK NLR 6yB y 2 pa3su HUXKUMM, a
y lll rpyni —y 3,4 (p<0,05) pa3a HUKYMM, HixK NpKU CTpec
peakuii. Lli 4aHi BKa3ytoTb, WO came nNpu CTpec-peakLii y
Il rpyni xBopux Ha TKC 3 oxKMpiHHAM noKasHMK NRL 6yB
HaMBULLMM, LLLOAO IHWNX AOCAIAHMX Fpyn.

CniBBigHOWeHHA abcontoTHOI KinbKocTi HeWTpoodi-
niB go TpombouunTie (NPR) y 0BCTEKEHUX Fpynax XBOPUX
Ha TKC 3 eneBaujieto cermeHTa ST 3 pi3HOKO macoto Tina
NPaKTUYHO He BigpisHAnocay | Ta ll rpynax. Y lll rpyni npu
cTpec-peakuji uei nokasHMK nepesuLLysas B 1,3 pasa no-
KasHuK y rpynill, Ta B 1,2 pasa nokasHuk y rpyni | (p<0,05).
Mpun peakuji opieHTYBaHHSA, HaMBULWMM 3HayeHHA NPR
BuAsneHo y rpyni lll, y 1,7 pasu 6inbwnit HixK y rpyni I, Ta
y 1,5 pasu 6inblumii, Hix y rpyni | (p<0,05). JocTosipHoi
pi3HKMLI MiXK nokasHuKkammn NPR y gocnigHux rpynax npu
CTpec-peakKLii Ta peakKLu,ii OpiEHTYBaHHA He BUABNEHO.

B pe3ynbraTti NpoBeAeHOro aHanidy Ha BU3HAYEHHA
TMNY HecneuMdiyHOOI afanTaLiMHOI peaKuii y XBOpUX
Ha TKC 3 pi3HOlO macoto Tina, 6yno BCTAaHOBMEHO, WO
peaKuia cTpecy 6yna nepesaxkiouol HecneundivyHowo
peaKLi€ero B yCiX rpynax HesanexHo Big, macu Tina. Ctpec-
peakujilo BBaXKaloTb AUCTPEC-peaKLi€lo, WO € HECNPUAT-
nvBoto ana nepebiry 3axBoptoBaHHA. Jpyroto 3a Yacto-
TOK BWMHUKHEHHA Yy 0BCTEXeHUX XBOpux Byna peakuin
OpiEHTYBAHHA. PeaKLia OpiEHTYBaHHA He BigHOCUTLCA Hi
[0 CNpUATANBMX TUMIB paaKLin (eycTpec), Hi JO Hecnpu-
ATINBUX (LMCTPEC), NPOTe, BOHA HallyacTile NepexoanTb
y CTpec—peakKuito. PeaKuji cnokiiMHoi Ta NigBULLEHOI aK-
TUBALLi, WO BiAHOCATb A0 peakLiit eycTpecy (cnpuatau-
Bi TUNW peakKLii), Ta 3a NapameTpaMu BOHW AiMmeTpaib-
HO BiAPI3HAOTbCA Bif peakKLiin guctpecy (HecnpuATauBi
TUNW peakLi — CTpec, NepeakTUBaLl,sf, HEenoBHOLiHHA
afanTauis), 3ycTpivanucs y Beix gocnigHux rpynax: 17,8%
(cnokirHa Ta nigsuuieHa akTuBauis) y | rpyni, nigsuileHa
aKTuBauis (4,2%) y Il rpyni, Ta 3,7% Il rpyni.

BcTaHOBNEHO, WO cepeaHE 3Ha4YeHHA nNokasHmka NLR
Yy XBOPUX MepLInX ABOX AOCAIANKYBAHUX rPyn Npu cTpec

peakLii 4OCTOBIPHO He BiagpisHAnoca, npote y rpyni lll npu
cTpec peakuii nokasHuk NLR 6yB y 3,4 pasa BULLMM, LLIO
BKA3yE, WO came CTpec-peakuia npyv HamBULWOMY PiBHI
NLR € Halbinbw HecnpusTAMBOK NMpPU AAaHOMY 3axXBO-
ptoBaHHi, Ake nepebirae Ha GoHi oxkMpiHHA I-lll cTyneHto.
MokasHMK NPR € 6inbl iHEPTHUM 3a AaHMX YMOB. Buss-
JIEHO, LLLO CMiBBiAHOLWEHHA HelTpodinis Ao TpomboumTiB
€ HaMBULLMM Y rpyni xBopux Ha KC i3 oxupiHHAm. He
BCTAHOB/IEHO BipPOri4HOI Pi3HUL MiXK 3HAYEHHAMM NOKa3-
HWKa Mpu CTpec peakKLii Ta peakLii OpieHTyBaHHA. Takum
YMHOM, 3a nokasHukamm NLR 1a NPR Hecnpuatansmm
€ NPOrHo3 nepebiry ANA 3aXBOPIOBAHHA Y TPy XBOPUX
3 OXMPIHHAM, Y NOPIBHAHHI i3 XBOPMMU 3 HOPMAJIbHOIO
i HQA/IMLWKOBOKO Macoto Tina. BusHaueHHa Tuny 3aranb-
Hoi HecrneumndiyHOT aganTaLinHOI peakuii 3a Mapkasi /1.X.
6a3yeTbcA Ha BMBYEHHI baraTbox napametpis dyHKLUiO-
HANbHOTO CTaHy OPraHi3aMy, OfHaK, HAWAOCTYMHIWUM €
aHani3 nevikoumtapHoi Gopmynn, a came BU3HAYEHHA
CniBBiAHOLWEHHA BiAHOCHOro BMicTy NiMmboLmTiB A0 HEN-
Tpodinis. ocnigKeHHA NOKasanu, LLO He MaE BiporigHOT
Pi3HULi Y YacTOTi BUHMKHEHHA PeakLuid MixK rpynamu 3
HAAMIPHOK MACOH0 | OXKMPIHHAM NPU 3aCTOCYBaHHI nLwe
iHoeKcy apganTauii. Hatomictb, nokasHuMkn NLR Ta NPR,
AKi aHaNi3yoTb abCONOTHY KiNbKiCTb HENTPOdinis Ta nim-
douuTis, BUABMAMCSA BiNbLL YYTAUBUMU.

BucHoBKkM.

Mepebir TKC 3 enesaujeto cermeHTa ST 3 pi3HOMO
Macoto Tifla BiabyBaeTbCcA Ha T/i HU3KKU HecneundiyHmx
aganTauiiHMX peaKLii, Ae 4OMiIHYIYOL € CTpPec-peakLis
(42,8% — | rpyna, 50% — Il rpyna, Ta 51,9% — Il rpyna).
PeaKuia opieHTyBaHHA 3ycTpivyanaca y BCiX TPbOX rpynax.
PeaKuii eyctpecy (cnokiiHoi Ta NigBULLEHOT aKTMUBaLLii)
BMABMIEHO 3 MIHOPHOM YacToToto. HaiBulle 3HAYeHHA
nokasHuka NLR BctaHoBneHo y rpyni lll npu cTpec—peak-
LLii, NOPIBHAHO iX NOKa3HMKamu y rpyni |, Ta rpyni ll, wo
CBiAYMTb NPO HECNPUATIMBUA NPOrHO3 A/1A XBOPUX HA
I'KC 3 0KMpiHHAM. 3HayeHHs cniseigHoweHHsA NPR 6yno
BiporigHo BuwmMMm Y Il rpyni obcTekeHux i He BigpisHA-
N10CcA NpU peaku,ji cTpecy i peakKLii OpiEHTYBaHHA Yy TPbOX
[OCNigHUX rpynax. TakKMm YMHOM, BCTAHOB/NIEHO, IO Yy
xBopux Ha TKC 3 eneBaujieto cermeHTa ST 3 OXKUPIHHAM
I-lll cTyneHto 3HAYHO BMLLi MOKA3HWKM CMiBBiAHOLWEHHA
HelTpodine ao nimdoumntie Ta HeTpodinis fo Tpombo-
uMTiB Yy KpoBi. OT)Ke, BU3Ha4YeHHA TUNY HecneuudivyHol
afanTauiiHOl peakuji € 404aTKOBMM MOKA3HUKOM CTaHy
BaXKKocTi xBoporo. CniesigHoweHHA NLR € KopucHUM i
NOTYKHMM iHOMKAaTOPOM HEeCnpUATIMBUX HACNIAKIB nig,
yac rocnitanisayii xgopmx Ha NKC i nokasosiwmm, nopis-
HAHO 3 NOoKasHMKoM NPR an1a BU3HAUYEHHSA CTaHy NaLli€H-
Ta npw rocnitanisauii. Tun HecneundiyHoi aganTauiiHol
peakuii Ta NoKasHMK NLR, MOXHa BM3HAYNTU BUKOPUCTO-
BYOUM NMOKA3HWKM 3arasibHOro KAiHIYHOro aHanidy Kposi
Ta BUKOPUCTOBYBATU K EKOHOMHMI BiomapKep BarKKOCTi
3ananeHHs.

MepcnekTMBM NOAANBLUNX AOCAIAMKEHD.

MepcnekTMBM NOAaNblUMX AOCAIAXKEHb MONArA0Tb Y
BCTAHOB/IEHI TUNIB HecneundiyHUX aganTauiiHUX peak-
Uil i BU3HAYeHHI cniBBigHOWEHHA HenTpodinis A0 Nim-
douurTis (NLR), HelTpodinis go TpomboumTis (NLR) B Au-
HaMiLi NiKyBaHHA NauienHTiB 3 1M, WO AacTb MOXKANBICTb
nporHo3sysaTy nepebir xBopobu Ta BU3HAYATU ePEKTUBHI
niaxoamn A0 NiKyBaHHA Ta MeauyHoi peabinitauji.
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HECNELU®IYHI AGANTALIAHI PEAKLIT Y XBOPUX HA FOCTPUA KOPOHAPHWUIA CUHLPOM 3 EJIEBALIIEIO
CErMEHTA ST (STEMI) MPU PI3HIA MACI TINA

Nyuis H. 3., Akimosa B. M., J1TabiHcbKa O. €., lanbkesuy M. ., flem’aHuyK H. P., LLlypko M. M., KocTtioK /1. M.

Pestome. Cepep, ycix cepueBo-CyAMHHMX 3aXBOPIOBaHb Hanbinbluy yBary BYEHUX Ta KAIHILWCTIB NpMBepTaE ro-
CTpUA KopoHapHUit cuHgpom (FKC), a came roctpuii iHbapKT miokapaa (M), Ta cepuesa HegocTaTHicTb (CH). He-
3Ba)KalouM Ha 3HaYHi AoCArHeHHA y fikyBaHHi CC3, 3400yTi BNPOAOBIK OCTaHHIX Aecatunite, NM goci 3anmwaetbes
OfHi€0 3 HAaMBaAXAMBIWMX NPobBAEeM CydyacHOi Kapaionorii. Y cTaTTi MOKasaHO 3HAaYMMICTb BUKOPUCTAHHA TaKUX A0-
OATKOBUXMX K/IHIYHUX MapKepiB PO3BUTKY NATO/IONYHMX Ta KPUTUYHUX CTaHIiB, AK HecneuundiyHi aganTtauiliHi pe-
aKLUii, AK iHTerpasbHUX NOKa3HWKIB AMcOanaHcy BCiX roMeoCTaTUYHUX CUCTEM OPraHi3my, CBOEYACHA OLHKa AKMX
MOXe AOMOMOITU CKOpPEeryBaTu AiarHo3, NPU3HAYUTM NiKyBaHHA Ta NPOBECTU NPOdINAKTUKY MOXKNNBUX YCKNALHEHD.
Memoto 0ocnioreHHs 6yno BCTaHOBUTU TUNW afanTaLiiHUX peakLii, BpaxyBaTM 3MiHU CMiBBiAHOLWEHS MOKa3HU-
KiB nepudepinHUi KpoBi NpU yTBOPEHUX afanTaliiHMX peakLiax, Npyu AaHOMY 3aXBOPHOBAHIO, Ta BUKOPUCTOBYBaTH
OaHi NelikounTapHi cniBBigHOWEHHA ANA NiABULLEHHA eDEeKTUBHOCTI AiarHOCTUKM rOCTPOro iHapKTy MioKapaa 3
enesaujieto cermeHTa ST (ST-elevation myocardial infarction, STEMI) y nauieHTiB i3 HOpManbHOK Macoo Tifla Ta OXKMU-
piHHAM. O6’ekm i memooOu 0ocnioreHHs. NMpoaHani3oBaHO pPe3ynbTaT 0bCTeXeHb Y TPbOX AOCAIAHMX rpynax (79
nauieHTa): | rpyna 28 nauieHT 3i STEMI Ta HopmanbHO Macoto Tina, Il rpyna 24 nauienTa i3 STEMI Ta HagAMLWKOBOO
macoto Tina, lll rpyna 27 nauienTis 3i STEMI Ta oxkupiHHAMm |-l cTyneHs. [iarHos (rocTporo KOPOHOPHOTo CUHAPOMY)
I'KC BUCTaBNANN HA OCHOBI KOMMJIEKCHOIO K/iHIYHOro, 1ab0paTOPHOro Ta iIHCTPYMEHTaNbHOTo obcTeeHHs. 3abip
KPOBi 419 A0CNiAKEHHA NPOBOAWIM NPW NOCTYNAEHHI XBOPUX Y BiadineHHs. 3arasnbHy KifbKiCTb IEMKOLUTIB, NeNKO-
uMTapHy popmyny KpoBi BU3HAYanM yHiGiKoBaHMMM meToaamu. Tun HecneumdiyHoi aganTaLiiHOI peaKLii BU3Haya-
1 3a meTogom Mapkasi /1.X., 3a BMmicTom fimpouuTie B nepudepuryHii Kposi. BusHavanm cnissigHoweHHA abcontoT-
HOro BMicTy HelTpodinis Ao abcontoTHoro Bmicty nimepoumtie (NLR), Ta BU3HaYaAuM cniBBigHOWEHHA abCcoNOTHOrO
BMiCTy HelTpodiniB go abcontoTHoro Bmicty Tpomboumtie (NPR). Pesyabmamu (i o62osopeHHs. Mepebir MKC Biaby-
BAETLCA Ha T/ HU3KM 3arasibHUX HecneundivHMX aganTauiiHMX peakLin, e AOMIHYHUYOH BUCTYMNaia CTpec-peaKLis
(42,8% — I rpyna, 50% — Il rpyna, Ta 51,9% — lll rpyna), Wwo BKa3ye Ha TAXKKiCTb 3aXBOPHOBAHHA. PeakL,is opieHTyBaHHSA
3ycTpivanaca y Bcix Tpbox rpynax: 39,3% y rpyni |, Il — BignosigHo 45,8%, Ta Ill rpyna — 44,4%). HaiBuwmii piBeHb
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NLR, woao nokasHuKka NLR y rpyni |, Ta rpyni |l BctaHoBneHo y rpyni lll, Ta HaliBuwmii piseHb NPR BCTaHOBAEHO Y
Il rpyni came npwu cTpec—peakduii, Lo CBig4YMTb NP0 HECMPUATANBUIA NPOrHO3 A5 XBOPUX AAHOT rpynu. BucHOBKU.
Bu3HauyeHHA TMNY HecneundiyHoi aganTaLUiiHOT peaKLii, MOXKe CNYKUTU A04aTKOBMM MOKAa3HMKOM CTaHy BaXKKOCTI
XBOPOro, Ta A03BONAE OLHUTM edeKTUBHICTb Tepanii Npyu gaHomy 3axBoptoBaHHi. NLR, Ta NPR 6ynu KopucHUMM i
NOTYXHUMM IHAMKATOPOM HECNPUATANBUX HACNiAKIB Nig Yac rocnitanisauii xeupmx Ha NKC. Tun aganTauiliHoi peak-
uii Ta nokasHMKkM NLR Ta NPR MOXXHa BU3HAYMTU BUKOPUCTOBYHOUM 3BUMYAMHWNI aHaNi3i KPOBi Ta BUKOPMUCTOBYBATH,
AIK EKOHOMHMI BioMapKep 3ananeHHs. 3arasbHUIA aHaNi3 KPOoBi, AK 3pYYHUN | ePeKTUBHUIN IHCTPYMEHT Y KNiHIYHIN
NPakT1Li, 30aTHUA HaZaTU NOBHY iHGOPMALLiO NPO reMaToNoriYHI MapamMeTpu, AKi MOXKHA BUKOPUCTATU ANA OLiHKK
TAMKOCTI 3aXBOPHOBAHHA, MOHITOPUHTY NPOLLECY N1IKYBAaHHA Ta PU3UKY CMEPTHOCTI.

Pe3ynbTaTv AOCNIAMKEHHA MOXKYTb OYTM 3aCTOCOBAHI NPW MOHITOPMHFY CTaHy NALLEHTIB XBOPUX HA FOCTPUI KO-
pOoHapHMit cMHApPOM 3 eneauieto ST(NSTEMI), 3 pisHOO Macoto Tina, ANA OLLHKM TAXKKOCTI CTaHy Ta NPOrHO3yBaHHSA
O4YKaHHA.

KnrouoBsi cnoBa: iwemiyHa xsopoba cepus (IXC), roctpuii iHbapKT miokapga (IM), enesauis cermeHTa ST (ST-
elevation myocardial infarction, STEMI), HecneundiyHi aganTauiiiHi peakuii, NLR (cniBBigHOWeHHA HeWTpodiNiB A0
nimopoumTie), NPR (cnisBigHowWweHHA HeltTpodinie Ao TpombouuTis).

NON-SPECIFIC ADAPTIVE REACTIONS IN PATIENTS WITH ACUTE CORONARY SYNDROME WITH ST-SEGMENT
ELEVATION (STEMI) AT DIFFERENT BODY WEIGHTS

Lutsiv N. Z., Akimova V. M., Labinska O. Ye., Halkevich M. P., Demyanchuk N. R., Shchurko M. M., Kostiuk L. P.

Abstract. Among all cardiovascular diseases, acute coronary syndrome attracts (ACS) the greatest attention
of scientists and clinicians, namely acute myocardial infarction (AMI) and heart failure (HF). Despite significant
advances in the treatment of CVD over the past decades, AMI still remains one of the most important problems
of modern cardiology.The article shows the importance of using additional clinical markers of the development of
pathological and critical conditions, such as non-specific adaptive reactions, as integral indicators of the imbalance
of all homeostatic systems of the body, the timely assessment of which can help correct the diagnosis, prescribe
treatment and prevent possible complications. The purpose of the study was to establish the types of adaptive
reactions, to take into account changes in the ratio of peripheral blood indicators in the case of adaptive reactions,
in this disease, and to use these leukocyte ratios to improve the efficiency of diagnosis of acute myocardial infarction
with ST segment elevation (ST-elevation myocardial infarction, STEMI) in patients with normal body weight and
obesity. Materials and methods. The results of examinations in three experimental groups (79 patients) were
analyzed: Group |, 28 patients with STEMI and normal body weight, Group Il, 24 patients with STEMI and excess
body weight, Group Ill, 27 patients with STEMI and I-1ll obesity degree. The diagnosis (acute coronary syndrome)
of ACS was made on the basis of a complex clinical, laboratory and instrumental examination. Blood for research
was taken when patients were admitted to the department. The total number of leukocytes, the leukocyte blood
formula were determined by standardized methods. The type of non-specific adaptation reaction was determined
by the method of L.H. Harkavy, by the content of lymphocytes in the peripheral blood. The ratio of the absolute
content of neutrophils to the absolute content of lymphocytes (NLR) was determined, and the ratio of the absolute
content of neutrophils to the absolute content of platelets (NPR) was determined. Results and discussion. The course
of ACS occurs against the background of a number of general non-specific adaptation reactions, where the stress
reaction was dominant (42.8% — group |, 50% — group Il, and 51.9% — group lIl), which indicates the severity disease.
Orientation reaction occurred in all three groups: 39.3% in group |, Il — 45.8%, respectively, and Il group — 44.4%).
The highest level of NLR, in relation to the NLR indicator in group | and group I, was found in group Ill, and the highest
level of NPR was found in group Il precisely during the stress reaction, which indicates an unfavorable prognosis
for patients of this group. Conclusions. Determination of the type of non-specific adaptation reaction can serve as
an additional indicator of the severity of the patient’s condition and allows to assess the effectiveness of therapy
in this disease. NLR and NPR were useful and powerful indicators of adverse outcomes during the hospitalization
of patients with ACS. The type of adaptive response and the indicators of NLR and NPR can be determined using a
routine blood test and used as a cost-effective biomarker of inflammation. General blood analysis, as a convenient
and effective tool in clinical practice, is able to provide complete information about hematological parameters that
can be used to assess the severity of the disease, monitor the treatment process and the risk of mortality.

The results of the study can be used in monitoring the condition of patients with ST-elevation acute coronary
syndrome (NSTEMI), with different body weights, to assess the severity of the condition and predict recovery.

Key words: coronary heart disease (CHD), acute myocardial infarction (AMI), ST segment elevation (ST-
elevation myocardial infarction, STEMI), nonspecific adaptive reactions, NLR (neutrophil-to-lymphocyte ratio), NPR
(neutrophil-to-platelet ratio).
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THE CONCEPT OF NITRO-OXIDATIVE STRESS IN ACUTE GENERALIZED PERITONITIS
ON THE BACKGROUND OF OBESITY IN EXPERIMENT

I. Horbachevsky Ternopil National Medical University (Ternopil, Ukraine)
malevych_nmyh@tdmu.edu.ua

Globally, acute generalized peritonitis (AGP) is a common medical and surgical emergency, which is a major
cause of mortality, and the number of obese populations is constantly increasing every year. Aim was to study the
state of the indicators of the nitric oxide system in the body of experimental animals with simulated AGP against the
background of obesity and compare them with groups of obese animals and with animals with AGP. 64 white Wistar
rats were used, which were divided into three groups: the main group — 24 animals with AGP simulation on the back-
ground of obesity; comparison group — 8 animals with obesity simulation; another comparison group — 24 animals
with GPP modeling; control — 8 intact animals. AGP was modeled by injecting 10 % filtered fecal suspension into the
abdominal cavity. Obesity was simulated using a high-calorie diet. On the 1st day, the level of NOx metabolites in the
blood serum of the group of animals with AGP on the background of obesity was 9 % significantly higher than that of
the group of animals with isolated GPP, on the 3rd day — by 8 %, and on the 7th day — by 7 %, respectively (p<0,05).
Comparing the indicators of NO-synthase activity in the liver of the rats of the main group and the comparison group,
we obtained higher indicators in the animals of the AGP group and the background of obesity during all periods of
the experiment: on the 1st day — by 16 %, on the 3rd day — by 14 %, and on the 7th day — by 13 % (p<0,05).

The mechanisms of nitrooxidative stress are significantly increased in animals with AGP against the background
of obesity during all periods of the experiment, which is confirmed by statistically significantly higher levels of NO-
synthase in the liver and the content of nitrates and nitrites in blood serum compared to animals with isolated obe-
sity or animals with AGP.

Key words: nitro-oxidative stress; acute generalized peritonitis; obesity.
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Introduction.

Worldwide, acute generalized peritonitis (AGP) is a
common medical and surgical emergency that is a major
cause of mortality, despite improvements in diagnosis
and surgical and intensive care [1-2]. Despite the obvious
successes of diagnostics, the use of various antibacterial
drugs of the new generation, the introduction of modern
methods of minimally invasive treatment, the mortality
rate in AGP ranges from 12.5% to 39.2% [3-4]. The basis
of the severe course and high mortality rates in acute

peritonitis is often a concomitant pathology, among
which obesity accounts for 7.5% to 14.0% [5-6]. The
effectiveness of using different criteria to detect obesity
is not equal, which requires a necessary discussion and
comparative analysis of existing diagnostic criteria and
requires further, more in-depth study of biochemical
indicators under conditions of obesity.

Another no less important aspect of research in
the pathogenesis of obesity is the study of the role of
mediators of intercellular interaction, which includes
nitric oxide and its metabolites. Nitric oxide is a
universal regulator of various biochemical processes
[7]. Previously, the role of nitric oxide was associated
only with inflammation, but it is involved in many
physiological and pathophysiological reactions of the
body, including apoptosis reactions. Nitric oxide and its
metabolites play a significant role in the development
of obesity complications. It is known that obesity is
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