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PHARMACOECONOMIC ANALYSIS OF THE USE OF RAMIPRIL AND
CANDESARTAN IN PATIENTS WITH ARTERIAL HYPERTENSION
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Apmepianvna cinepmensis (Al) — natinowupeniwe 6 ceimi cepyeso-cyounHe 3axXe0PIOAHHS I € NPUHUHOIO [HEA-
niousayii HacenenHs po3euneHux Kpain ceimy. Ocobnusicmio Gpapmaxomepanii npu A" € dosiunutl npuiiom i-
Kapcokux npenapamis. TIoKasHuKu eKOHOMIUHOI OYIHKU eeKmUusHOCMI PI3HUX Memooi6 NiKYE6AHHS CRPUsiOmb
subopy apmakomepanii, axa 3abe3nequums nAYicHmy HAubiIbULY pe3yibmamueHice JIKY8AHHSL 3 YPAXYBAHHAM
@inancosux modicugocmell KOHKpemHo2o xgopo2o. I onoeHumMu 3a60aHHAM anmuinepmen3ugHoi mepanii € 0o-
CsieHeHHs YInb0802o pieHs apmepianvrioeo mucky (AT), 3axucm opearie-miuienell i NO3UMUGHUL 6NIUE HA (DAK-
Mopu pusuUKy cepyeso-cyOUHHUX YCKIaoOHeHb. Memoo «3ampamu-epekmugHicmvy 0ae MONCIUBICIb Chniecma-
8UMU UMPAMU NPU OOHAKOGIl Mepanesmudtii epekmugHoCmi, wo i 0y10 MemOw HAUW020 00CIIONHCEHHS.
Mamepianu ma memoou. /[ocnioxceno 100 npomoxonie MeOuyHUx Kapmox cmayioHaprux xeopux. Buodineno 2
2PYnu X80pux: nepwia pyna oaa nikysanna AI' ompumysana kandecapman, a opyea epyna — paminpui. /lo yeazu
bpanuca napamempu: 0ocsaeHeHHA Yinbosozo AT, a maxoxc Moxicausi YCKIAOHeHHs NiKapcbKoi mepanii — 2ino-
MeH3is, Kauienb, aH2IOHe8POMUYHUL HAOPAK. [1A oyiHKu eapmocmi MiKY8AHHA HA MIi 3ACMOCY8AHHI PAMINPUTLY
ma kanoecapmawy 0y nposedeHutl hapmMakoeKOHOMIYHUL AHANI3 «3ampamu-eQheKmugHiCIGy.

Pe3yromamu 0ocnioscennsn. 3a 00nomozoio0 memooy ,, eapmicmo-epexmusnicms’”’ 6y10 npogedeHo ananiz pa-
minpuny i kanoecapmaty. Bynu pospaxosani MiHIMAbHI, cepeOHi Ma MAKCUMATIbHI 8apMOCmi pazo6oi, 00060601
ma Kypcogoi 003u i pospaxosana eapmicme Hopmanizayii AT. Ompumani namu 0aui ciouame npo MeHuLy 6ap-
micmbe 1iKy8anHs paminpuniom. Pezynemamu ananizy egpexmusnocmi npenapamie npooemMoHCmpysanu, wo pa-
minpun Oinew epexmugnuil y 0ocsieHenti yinbogozo AT, ane 8iocomok nobiunux egpexmis cepeod aKux cepyesa
Hedocmamuicmy i Kawens 6ye cymmego guwum. Ompumani 0aui 6Ka3yI0OMb HA BUCOKY Mepanesmudty egexmu-
BHICMb KAHOECapmMaHy i paminpumy, wo 00360J5€ 3p0OUMU UCHOBKIL:

Bucnoexu. Haiibinvus ecpexmuerum y oocsaenenHti yinboeozo AT 6y6 paminpun no 3piHAHHIO 3 KAHOECAPMAHOM.
Ananiz eghexmusnocmi Oii 1iKapCcobKUX npenapamie 6CHAHOBUS, WO PAMINPUL mae NobiuHi echekmu i BUKIUKAE
Kawenw i cepyedy HeOOCMAMHICMb, d KAHOeCApMan Moxice CMAamu NPUYUHOI0 AH2IOHEBPOMUYHO20 HAOPAKY i 2i-
nomensii. B x00i ananizy npsamux 3ampam na nikysanns Al, na ocnogi ditouux cmanoapmis HA0AHHA MeOUYHOT
oonomozu xeopum 3 A" 6yno ecmanosneno, wo HauMeHwt UMPAmMHUM € NiKyeanns paminpunom. Ilposedenut
ananiz <KeUmMpamu — ehpekmusHicns >, NPOOEMOHCIPYEAs, Wo HAUOIILULON (PAPMAKOEKOHOMIYHOIO NEPEBAZOI0
Mae paminpui

Knrouosi cnosa: apmepianvha cinepmen3sis, KaHOecapmat, paminpui, GapamakoeKoOHOMIYHULL AHA3, 2iNOMeH-
3UBHI npenapamu, 3ampamu-eQeKmusHicme

1. Introduction
Arterial hypertension (AH) — the most common

2. Formulation of the problem in a general
way, the relevance of the theme and its connection

cardiovascular disease in the world, which has a signifi-
cant impact on the structure of disability and mortality of
the population of industrialized countries of the world.
Hypertension is often accompanied by complications
such as myocardial infarction (M), stroke, chronic heart
failure (CHF). The peculiarity of pharmacotherapy in
hypertension is usually the lifelong use of medicines. The
drugs used today have received a solid evidence base, as
well as long stages of clinical and experimental research.
Indicators of economic evaluation of the effectiveness of
various treatments are criteria that help to select the
method of pharmacotherapy, which will provide the
patient with the greatest benefit of treatment and the most
acceptable quality of life, taking into account the finan-
cial capabilities of a particular patient or public health
care. The doctor prescribes one or another effective med-
ication based on its cost, which minimizes costs and
optimizes the treatment itself [1].

with important scientific and practical issues

In order to assess the quality of medicinal prod-
ucts, it is necessary to apply modern performance crite-
ria. First of all, this is the effectiveness (medical and
social efficiency) — the degree of achievement of the
desired result of providing medical care taking into ac-
count the current level of development of medicine, ra-
tionality (scientific validity) — the frequency of applica-
tion of certain proven useful medical technologies for
specific diseases or in specific clinical situations; safe
use — introduction without significant risk to patients
(benefit from use should exceed the risk of adverse side
effects); economic efficiency — rational use of resources,
acceptable ratio of costs and results [2].

Today, all recommendations for the treatment of
hypertension are considered to be the main goal of anti-
hypertensive therapy, which is to achieve the target blood
pressure (BP) level. Another important task is the protec-
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tion of target organs and the positive impact on the risk
factors for cardiovascular complications. In this case,
successful treatment of arterial hypertension remains a
difficult problem, despite the presence of several classes
of antihypertensive drugs and efforts to combat the im-
pact of unhealthy lifestyle on blood pressure [3].

Considering the socio-economic status of most
Ukrainian citizens, it is necessary to conduct a permanent
dynamic pharmaco-economic analysis of minimizing the
cost of proper medical care and a corresponding revision
of its standards.

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

The rapid development of the pharmaceutical in-
dustry has led to the emergence of new drugs, which
must meet modern requirements, namely, the effectiveness
of exposure should increase with decreasing the cost of the
drug. Competition among pharmaceutical companies for
the consumer today has caused a number of clinical prob-
lems. The method of "minimizing costs” makes it possible
to compare costs with the same therapeutic efficacy, but it
must be taken into account that the low cost of drugs does
not always reduce the cost of treatment in general, as it
leads to complications and reduces the effectiveness of
medicines [4].

World experience of recent decades has shown
that among the recommended modern antihypertensive
drugs, angiotensin 1l receptor blockers (ARB II) occupy
a deserved place as first-line drugs along with angioten-
sin-converting enzyme inhibitors [3].

4. The field of research considering the general
problem, which is described in the article

Patients with hypertension receive courses of
life-long treatment that require certain economic costs,
and often the cost of treatment becomes a reason to
stop taking drugs. Therefore, studies that allow the

establishment of pharmaco-economic feasibility of the
use of drugs for the treatment of hypertension are
relevant.

5. Formulation of goals (tasks) of article

Therefore, the purpose of our study was to estab-
lish a pharmaco-economic assessment of the use of drugs
in two groups: candesartan (angiotensin Il blockers —
ARB IlI) and ramipril (angiotensin converting enzyme
inhibitors — ACE inhibitors) that are used to treat hyper-
tension based on cost-effectiveness analyzes [5].

6. Presentation of the main research material
(methods and objects) with the justification of the
results

100 protocols of medical cards of inpatient pa-
tients were investigated. Two groups of patients were
allocated: the first group for the treatment of hyperten-
sion received angiotensin Il blockers (ARB I1) (candesar-
tan), and the second group, an angiotensin converting
enzyme inhibitor, — an ACE inhibitor (ramipril). Atten-
tion was drawn to parameters of the blood pressure level,
which served as an indicator of the effectiveness of anti-
hypertensive therapy (SAT, DAT). In addition to the
criteria of effectiveness (achievement of target BP), pos-
sible complications of drug therapy were taken into ac-
count - hypotension, cough, angioneurotic edema. Also,
the results of biochemical studies (determination of glu-
cose, coagulogram, AST, ALT, creatinine, urea, choles-
terol and beta-lipoproteins) were included in the efficien-
cy criterion.

To evaluate the cost of treatment against the
background of the use of ramipril and candesartan, a
pharmaco-economic  cost-effectiveness analysis was
conducted to determine the optimal, in terms of pharma-
co-economics, an effective drug for the treatment of
hypertension.

Research results. Dynamics of indicators of
blood pressure in patients is presented in the Table. 1.

Table 1

Dynamics of SAT and DAT levels against the background of treatment with ramipril and candesartan

Single dose,

Daily dose,

Drug SAT, mmHg DAT, mmHg | Pulse BP, mmHg mg mg
for 1 day of stay of patients in a hospital
Ramipril 157+11% 98+£8** 59+13.67 6.73+2.77 7.03+2.85
Candesartan 167+24.38* 95+13.78 72+24.09 7.5+£2.67 7.5+£2.67
for 3 day of stay of patients in a hospital
Ramipril 145+10* 87+9* 56.67+7.3 6.73£2.7 7.03£2.8
Candesartan 141.66£11.6* 81.66+11.6 58+10.8 7.54£2.6 7.5+£2.6
for 7 day of stay of patients in a hospital
Ramipril 131.67+8.3* 77.92+8.9 53.34+10.3 6.73£2.7 7.03£2.8
Candesartan 131.66£11.6* 77.5+8.8 53.75£13.4 7.5£2.6 7.5+£2.6
for 10 day of stay of patients in a hospital
Ramipril 125.84+3.93 73.75£7.1 52.09+10.53 6.73£2.7 7.03£2.8
Candesartan 130+3.93* 73.83£5.1 53.83+14.67 7.5+£2.67 7.5£2.67
for 14 day of stay of patients in a hospital
Ramipril 125+3.93 73.75+7 52+10.53 6.7£2.7 7.0+2.8
Candesartan 128.84+£8.3* 73.849.1 53.8+14.6 7.5£2.6 7.5£2.6

Note: * — p<0.05; ** — p<0.001
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Ramipril normalized blood pressure for the first
day the best (23.8 %) (Table 2), and candesartan did it
worse (7.4 %). At the 3rd day, the percentage of normali-
zation of blood pressure accounted for 36.9 % and 35.7
% for ramipril and candesartan respectively. At 10th day
the leader's position is maintained by ramipril (84.5 %).
At day 14 ramipril almost in a hundred percent of cases
stabilized BP (92.8 %).

The results of the analysis of drug efficacy ex-
pressed in percent demonstrated that ramipril is more
effective in achieving target blood pressure, but the per-
centage of side effects, including heart failure and cough,
was significantly higher (Table 3).

In the 1st group of patients before treatment, glucose
levels were elevated (6.9+3.27 mmol / 1), and after — de-
creased to the normal limits (4.5 mmol / I) (Table 4).

The level of glucose in the 2nd group before treat-
ment was elevated (6.9+3.27 mmol / 1), and after — de-
creased to the limits of the norm (4.7 mmol / 1) (Table 4).

In all groups of patients, the level of plasma re-
calcification time was normal. Hematocrit in the 2nd
group was normal, and in the 1st — slightly increased.
The level of the prothrombin index in all groups of
patients was within the normal range, and the level of
fibrinogen A (fibrinogen plasma) in all groups was
elevated (Table 5).

Table 2
Effectiveness of pharmacotherapy with ramipril and candesartan on the percentage of blood pressure normaliza-
tion
Drug 1% day, % 3" day, % 7" day, % 10™ day, % 14™ day, %
Ramipril 23.8 36.9 73.8 84.5 92.8
Candesartan 21.1 35.7 54.0 66.7 74.7
Table 3

Results of the analysis of efficiency

Achievement of the S 0 Angioneurotic Heart failure,
Drug target level of BP, % Hypotension, % Cough, % edema, % %
Ramipril 85 1.9 9 — 9
Candesartan 64 3.7 0.4 0.2 0.8
Table 4
The dynamics of glucose levels in the fasted state and 2 hours after eating
Glucose level in the fasted state, mmol /| Glucose level 2 hours after eating,
Drug
before treatment after treatment mmol / |
Ramipril 6.9+3.27 4.5+0.06* 7.33+1.79%*
Candesartan 6.9+3.27 4.7+0.06* 7.35+1.79%*
Note: * — p<0.05; ** — p<0.001
Table 5
The dynamics of the main indicators of the coagulogram
Drug Plasmziiﬁ(éalsc;(f:lcatlon Hematocrit, % Prothrombin index, % Fibrinogen A, g/l
Ramipril 97+13.39* 46.38+6.16 90.83£11.06* 4.05+1.13%*
Candesartan 95+13.57* 43.3+6.95 87.7+8.07* 3.84+1.16*

Note: * — p<0.05; ** — p<0.001

The level of AST and ALT in the 1st and 2nd
group of patients both before and after treatment was
within the normal range (Table 5). Creatinine in the 1st
and 2nd group of patients was normal. The level of urea

in all groups was within the normal range (Table 6).The
use of ramipril and candesartan did not affect the level of
cholesterol, candesartan reduced the level of beta-
lipoproteins in 1.1 times (Table 7).

Table 6
Dynamics of levels of AST and ALT, urea and creatinine
AST, mmol /h | ALT, mmol/h ..
Creatinine,
Drug before treat- after treat- before treat- after treat- Urea, mmol / |
pmol /1
ment ment ment ment
Ramipril 0.39+0.15 0.35+0.21 0.55+0.28 0.55+0.21 88.78+22.46* 6.41+1.16*
Candesartan 0.44+0.21 0.3+0.14* 0.53+0.12 0.5+0.2 93.15+13.17* 6.79+1.77*

Note: * — p<0.05; ** — p<0.001
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Table 7

Dynamics of cholesterol and beta-lipoprotein levels

Drug cholesterol, mmol / | Beta-lipoprotein, units

before treatment after treatment before treatment after treatment
Ramipril 5.04+1.46 5.08+1.32 47.96+13.54 49.8+£10.02*
Candesartan 5.52+1.71 5+1.69 55.12+17.09 50+14.14%*

Using the “cost-effectiveness method”, an ACE
inhibitor (ramipril) and ARB inhibitor (candesartan)
were analyzed.

Data on the cost (minimum, average and maxi-
mum) of ACE inhibitor (in UAH) were taken at the end
of the study (April-May 2017) from the network of
pharmacies in Chernivtsi — “Vako”, “Harmony”, and
“Econom-pharmacy” and “Olmamed”.

Calculation of the cost of the ACE inhibitor and
ARB inhibitor was carried out in stages:

— values of "cost" of normalization of blood pres-
sure: the value of the daily dose is multiplied at the bot-
tom of the normalization of blood pressure;

—"cost" of the course dose: the value of the daily
dose is multiplied by the number of bed days. The mini-
mum, average and maximum values of ACE inhibitor
and ARB inhibitor were taken into account.

The indicator of the effectiveness of treatment
was calculated as the ratio of the number of persons with
the target level of blood pressure to the number of per-
sons in whom the blood pressure did not reach the target
level.

Thus, the efficiency indicator was for: 1st group —
22/25=0.88; 2nd group — 13.18=0.72.

Calculated expense — intermediate-effect (reflects
the cost of normalization of blood pressure) and cost-
efficiency indicator.

Regarding the analysis of the range of prices for
the drug "Ramipril," we found the following: the drug at
a dose of 5 mg (tab. 30) was the cheapest for the patient
at the pharmacy "Econom-pharmacy" (129.50 UAH.).

This dosage at the time of the study was absent in
the pharmacy "Harmony" and "Olmamed"; for the drug
at a dose of 10 mg (tab. 30) the lowest price was — at the
pharmacy "Econom-pharmacy” (250.50 UAH.), and the
highest one — in the pharmacy "Olmamed" and "Vako"
(265.00 UAH, respectively the same).

For "Candesartan" — 16 mg (tab. 28) the lowest
price was — in the pharmacy "Economy-pharmacy"
(378.50 UAH.), and the highest one — in the pharmacy
"Olmamed" and "Vako" (431.00 UAH, respectively, the
same).

At the time of research, ramipril was on average in
pharmacies in the city of Chernivtsi with the price within
the limits of 158.50 UAH for 5 mg of dosage form N 30
(Table 8). Candesartan —16 mg (tab. 28) — 431.00 UAH.

Taking into account the above, we calculated the
minimum, average and maximum values of one-time,
daily and course dose. Also calculated the cost of nor-
malization of blood pressure. The data is presented in the
Table. 9.

Comparison of the values of single-dose for rami-
pril dose is up to 10.50 UAH, and the lowest single dose
price for candesartan is 15.39 UAH.

Table 8
Averaged prices of ramipril and candesartan of ramipril group per 1 pack.
Drug Average packing cost, UAH
Minimal Average Maximal
Ramipril mg Ne 30 127.00 158.50 190.00
Candesartan 4 mg Ne 28 (Actavis (Slovakia) 16 mg Ne 28) 378.00 431.00 469.00
Table 9
Indicator of the averaged cost of single doses of ramipril and candesartan
Cost of single doses, UAH
Drug Single dose
Minimal Average Maximal
Ramipril 8.40 10.50 12.60
Candesartan 13.50 15.39 16.75
Drug Cost of course (14 days) dose, UAH
Minimal Average Maximal
Ramipril 118.46 147.86 176.40
Candesartan 189.00 215.44 234.50
Drug _ Cost of course dose, UAH, 1 month _
Minimal Average Maximal
Ramipril 236.92 294.00 352.00
Candesartan 333.00 430.88 469.00
Drug Cost of course dose (3 months), UAH
Minimal Average Maximal
Ramipril 710.10 882.00 1056.00
Candesartan 999.00 1292.64 1407.00
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Analysis of patients' expenditure to achieve the
target blood pressure level when compared to 5 mg rami-
pril and 8 mg of candesartan showed that they would
have the least amount of money in the use of ramipril
than candesartan.

The data we receive show that ramipril is more ef-
fective as a hypotensive agent and because of the key
importance of the renin-angiotensin system in the patho-
genesis of AH, the use of ARB is pathogenetically
grounded, an alternative ACE inhibitor.

For medications from the ARB group, there is
still no advantage over ACE inhibitors over the
course of AH and survival prediction. At the same
time, the feasibility of their clinical application can
be determined by the safety and better portability of
ARB:s [6, 7].

In CHARM-Alternative studies, 2028 patients
were included in which ACE inhibitors could not be
administered in view of side effects, the use of candesar-
tan allowed to reduce the probability of a primary end-
point by 23 %. Thus, ARBs should be the means of
choice in patients with hypertension that do not tolerate
ACE inhibitors [8-10].

A double-blind study comparing the efficacy of
ARB valsartan, ACE inhibitor captopril found that
valsartan did not yield captopril for its effectiveness in
hypertension. In monotherapy, hypotension and renal
failure were more common in the valsartan group, and
cough, rash and taste disturbance - when taking capto-
pril [11-13].

Researchers have found that both effective and in-
effective therapy with ACE inhibitors during the month
of changes in aggregation capacity of blood is not ob-
served, but treatment within six months can give positive
results on the parameters of the biochemical analysis of
blood and also cause lower cholesterol, triglycerides and
low density lipoprotein [14, 15].

7. Conclusions from the conducted research
and prospects for further development of this field

The obtained data indicate the high therapeutic ef-
fectiveness of candesartan and ramipril, which makes it
possible to make the following conclusions:

1. The most effective target for BP was ramipril
compared with candesartan, although the effects of drugs
on lipid spectrum, coagulogram, glucose, and ALT and
AST levels were practically the same.

2. An analysis of the efficacy of medicinal prod-
ucts found that ramipril has side effects and causes cough
and heart failure, and candesartan can cause angioedema
and hypotension.

3. During the analysis of direct costs for treatment
of hypertension, based on the existing standards for the
provision of medical care to patients with hypertension, it
was found that treatment with ramipril is the least costly.

4. The "cost-effectiveness" analysis showed that
the largest pharmaco-economic advantage in pharma-
cotherapy AH is ramipril, because this therapy requires
the least cost to achieve target BP in comparison with
candesartan.
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INFLUENCE OF EXTRACT OF PEACH ORDINARY (PERSICA VULGARIS) LEAVES ON
THE STATE OF THYMIC-LYMPHATIC ELEMENT OF THE IMMUNE SYSTEM OF RATS
IN CONDITIONS OF CHRONIC IMMOBILIZATION STRESS

© O. Mishchenko, G. Zaychenko, Ch. Sharifov, O. Koshova, Yu. Laryanovska, O. Khalieieva

Mema — guguenHs GnauUgy 2ycmozo ekcmpaxmy 3 aucms nepcuxa sgudainozo (I'EJIII) na cman opeanie mumixko-
JEMpamuunol 1IaHKU IMYHHOL cucmemu wypie 3a yMO8 XPOHIUH020 IMMODINI3ayiliHo20 cmpecy.

Mamepianu ma memoou. Mooenv xponiunoeo immodinizayitinoco cmpecy (XIC) éiomeoprosanu npomseom 18
0i0 WISIXOM WOOEHHOI HOMUPbOX200UHHOL IMMOOINIzayil wypie y michux nenanrax. [Jocnioxcysanun T'EJIII, wo
0y6 ompumanuil Ha Kagheopi ximii npupoonux cnonyk H®ay, 3 nucms nepcuxa copmy «Canveey, 3a20moeieno2o
6 Taoxcuxucmani, 6600UU BHYMPIUHLOULTYHKOBO 8 YMosHOedhekmueHiti 003i 100 me/ke. Ax npenapam nopie-
HAHHA eukopucmogysaiu cupon «Imyno-Towy y 003i 3 ma/ke eHympiwmbouriynkogo. Cman mumiko-
nimgpamuunoi nanku imynnoi cucmemu 6 ymosax XIC suznauanu nicis npogedenns esmanasii meapun nio aee-
KUM IHeANAYIUHUM HAPKO30M 34 Pe3VIbmamamu 00Ci0HCeHHs KoepiyicHmie macu mumyca i cene3inku, a ma-
KOJ#C 2ICMONIO2IYH020 O0CNIONHCEHHA iIX CIMPYKmMYpU Ha MIKponpenapamax, wo 0yau npueomosieHi 3a 3a2a1bHon-
putinamor memoouxoro. [na oyinku xapaxmepy enaugy I'EJIII na cman opeanie mumiko-iimpamuunoi cucme-
mu wypie 8 ymosax XIC npogoounu nopieHaHHA 3 IHMAKIMHUM KOHMPOIEeM Ma KOHMPONbHOIW NAMONO2IEIO.
Pesynomamu oocnioscennsn. Bemanoesneno npomexmuenuti énaue I'EJIIT na cman mumiko-rim@amuynoi ranku
imynnoi cucmemu 6 ymosax XIC. V cenesinyi giomivanu 30i1bueHHsT WUPUHU MAPSIHATbHOL 30HU TIM@POIOHUX
@onikynie i Mmy¢pm ma Kinbkocmi nepusackyusiprux simpamuunux mygm y 1,2 pazy (p<0,05) nopieusino 3 konm-
POJIbHOIO NAMOJLOCIEI, 3HUNCEHHSL O3HAK CMPECO2eHHOT 2INOKCIT — KilbKOCmI cmpykmyp Oi10i nyivnu 3i Cnazmom
YEeHMPanbLHux apmepii. Y mumyci 6Cmanos61eHo 3HUNCEHHs CMYNeHsl 3MiH 3 mpemboi-uemaepmoi 00 nepuioi ga-
3U AKYUOEHMANbHOI mpaucopmayii, wo niomeepoNCyemvbCs niOsUWeHHAM Koeghiyienmy macu mumyca Ha 2,7
% NOpiGHAHO 3 KOHMPOILHOIO NAMOIOZIEIO.

Bucnoexu. J{oseoena 30amuicme I'EJIII 8ioH0811086aMU NOPYUWEHY 8 YMOBAX CMPeECy AKMUBHICMb OP2aHi8 mu-
Miko-nimpamuunoi nanxu imynnoi cucmemu. Hmosipno cmeepocyeamu, wo nonigpenonvui cnonyku FEJIIT eu-
ABIAIOMb AHMUOKCUOAHMHI 81ACMUBOCHI, NOCUTIOIOYY AKMUBHICINb AHMUOKCUOAHMHOT cucmeMu, a nojaicaxa-
puou — IMyHOCMUMYIIOB8ANIbHI, Pe3YIbIAMOM BUAGIEHH AKUX € CMpecnpomeKkmopHa 0is. 3a egpekmugericmio
I'EJII] ne nocmynascsa npenapamy nopigHauns «myno-Ton»

Kniouogi cnosa: cycmuii excmpaxm, aucms nepcuka 36UHAtiH020, XpOHIYHUL IMMOOINI3ayitinull cmpec, mumyc,
cenesinKka, cmpecnpomexkmopua 0is

1. Introduction transition from activation of the physiological apparatus
Stress is a universal physiological response to ra- to exhaustion as a result of overstrain of the reserve ca-
ther strong effects, which is aimed at mobilizing com- pacity of the organism. Stress can cause factors such as
pensatory mechanisms that can be manifested by the injury, loss of blood, surgical intervention, high and low
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