Nazori, Klinik va Eksperimental Morfologiya Jurnali — 2025 — Cild 5, Ne 2. Icmal maqala. Soh. 96-104

DOI: https://doi.org/10.28942/jtcem.v5i2.240
UDC: 616.831; 616.12; 616.61

CHARACTERISTICS OF THE FIRST ORGANS DAMAGED IN
HYPERTENSION THE BRAIN, HEART AND KIDNEYS
1Baydamirova A.A., *Karimova R.J., 3Zulfugarova M.B ., 4Mehtiyeva Sh.N.,
Abiyev H.A., *Huseynzade Kh.R., *Heybatova M.F
! Azerbaijan Medical University, Department of Family Medicine
?Azerbaijan Medical University, Scientific Research Center

3 Azerbaijan Medical University,Department of Pharmacognosy
* Azerbaijan Medical University,Department of Neurology

> Azerbaijan Medical University, Department of Medical and Biological Physics
% Azerbaijan Medical University,2nd Department of internal Diseases

Address of the establishment:AZ.1022. Azerbaijan,Baku city ,0.Qasimzads Street 14
Baydamirova A.A. E-mail address: dr.baydamirova@mail.ru
Karimova R.J. E-mail address: dr.renakerimova@mail.ru

ORCID: https://orcid.org/0009-0004-4323-9625

Zulfugarova M.B. E-mail address: z_mehriban@hotmail.com
ORCID: https://orcid.org/ 0000-0003-1106-378X
Mehtiyeva Sh.N. E-mail address: shahlaquluzade@mail.ru
ORCID: https://orcid.org/ 0009-0009-7540-4054
Abiyev H.A. E-mail address: abiyev47@inbox.ru
ORCID: https://orcid.org/ 0009-0004-9319-5317
Huseynzade Kh.R. E-mail address: xeyrisha@gmail.com

Heybatova M.F. E-mail address: milaheybetli@mail.ru

Key words: hypertension, brain, heart, kidney

Systemic arterial hypertension is
characterized by persistently high blood
pressure (BP) in the systemic arteries. BP
1s commonly expressed as the ratio of the
systolic BP (that is, the pressure that the
blood exerts on the hypertension depend
on the measurement method. Several
aetiologies can underlie arterial walls when
the heart contracts) and the diastolic BP.
The BP  thresholds that define
hypertension. The majority (90-95%) of
patients have a highly heterogeneous
essential or primary hypertension with a
multifactorial gene-environment aetiology

[1,2,3].
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The heart, kidney, brain, and arterial
of
hypertensive damage. Uncontrolled
hypertension accelerates the damage to

blood vessels are prime targets

these organs and results in eventual organ
death and
for the
appropriate of
hypertension requires an assessment of the

failure and cardiovascular
disability. Current guidelines
treatment and control
presence of target organ damage. When
present, evidence of target organ damage
determines the urgency and intensity of
drug treatment and may also dictate the
choice of initial antihypertensive drug

class.



Thus, evaluation of persons with
suspected or established hypertension must
include a meticulous search for evidence
of target organ damage.
with all  antihypertensive

medications that results in significant BP

Fortunately,
treatment

reductions also reduces fatal and nonfatal
hypertensive complications and
significantly slows down the progression
to organ failure. Because of the important
role that adverse activation of the renin-
angiotensin-aldosterone system plays in
target organ damage, drugs that antagonize
this system have provided consistent and
compelling proof of organ protection in
both primary and secondary prevention of
adverse outcomes. The challenge now is to
use these and all other antihypertensive
agents effectively to control BP to target
levels 1in patients with hypertension.
Continued emphasis on the adoption of
lifestyle changes prevention of
hypertension in the first place or as

for

adjunctive therapy in hypertensive patients
is essential [4,5,6,7].

Hypertension is the most common
preventable risk factor for cardiovascular
disease (CVD; including coronary heart
disease, heart failure, stroke, myocardial
infarction, atrial fibrillation and peripheral
artery disease), chronic kidney disease
(CKD) and cognitive impairment, and is
the leading single contributor to all-cause
The
relationship between BP and the increased

death and disability worldwide.

risk of CVD is graded and continuous,
starting as low as 115/75 mmHg, well
within what is considered to be the
normotensive range. Successful prevention
and treatment of hypertension are key in
reducing disease burden and promoting

longevity in the world’s population. In
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treating hyperteinsion, it is important to
consider a person’s predicted
atherosclerotic CVD (ASCVD) risk more
than the level of BP alone, as persons with
high CVD risk derive the greatest benefit
from BP treatment.BP  is
determined by several parameters of the

lowering

cardiovascular system, including blood
volume and cardiac output as well as the
balance of arterial tone that is affected by
both
neurohumoral systems. The maintenance
of physiological BP levels involves a

intravascular volume and

complex interplay of various elements of
an integrated neurohumoral system that
includes the renin-angiotensin-aldosterone
system (RAAS), the role of natriuretic
the the
sympathetic nervous system (SNS) and the
immune system. Malfunction or disruption

peptides and endothelium,

of factors involved in BP control in any of
these systems can directly or indirectly
lead to increases in mean BP, BP
variability or both, over time resulting in
target organ damage (for example, left
ventricular hypertrophy and CKD) and
CVD outcomes [8,9,10,11].

Hypertensive Heart  Disease:
Hypertensive heart disease is subclassified
by the presence or absence of heart failure
as the management of heart failure requires
more intensive goal-directed therapy.
Hypertensive heart disease can lead to
either diastolic heart failure, systolic
failure, or a combination of the two. Such
patients are at a higher risk for developing
acute such

complications as

decompensated heart failure, acute
coronary syndrome, or sudden cardiac
death. disrupts  the

endothelial system which increases the risk

Hypertension

of coronary artery disease and peripheral



arterial disease and thus represents a
significant risk factor for the development
of
hypertensive

atherosclerotic  disease. However

heart disease ultimately
encompasses all of the direct and indirect
sequelae of chronic high blood pressure
which include systolic or diastolic heart
failure, conduction arrhythmia especially
atrial fibrillation, and increased risk of
coronary artery disease. Hypertensive heart
disease is a chronic progressive disease
that carries a significantly increased risk of
cardiovascular death. Hypertension is one
of the predominant risk factors for the
development of several cardiovascular
diseases such as coronary artery disease,
congestive heart failure, atrial fibrillation,
cerebrovascular disease, peripheral arterial
disease, aortic aneurysm, and chronic
kidney disease. The overall prognosis of
hypertensive heart disease is variable but
depends on a variety of factors such as the
specific manifestations of the disease, the
presence of concomitant cardiovascular
disease or risk factors, and other comorbid
conditions. Cardiovascular risk calculators
are available, and patients should be

stratified into either high or low risk for

cardiovascular events. Specific
manifestations of HHD such as heart
failure or atrial fibrillation carry a
substantially increased risk of

cardiovascular mortality. Patients with
diastolic heart failure confer a similar risk
and morbidity to patients with low ejection
heart failure with 6-month mortality
observed as high as 16%. Hypertensive
of
complication relating to the cardiovascular

heart disease is a syndrome

complications associated with chronic
hypertension. Hypertension ranks as the

most prevalent modifiable risk factor for
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premature cardiovascular disease and
cardiovascular mortality and requires
constant  surveillance to identifying

complications and slow their development.
Prolonged hypertension promotes left
ventricular  hypertrophy  which  will
eventually lead to heart failure (both
systolic diastolic).
hypertrophy leads to increased oxygen

demand by the myocardium which can

and Eccentric

result in angina or ischemic
symptoms. Hypertrophy of the muscle can
disrupt conduction pathways predisposing
to atrial fibrillation which
ischemic stroke.Acute alterations in blood
pressure can predispose patients to

intracerebral hemorrhage or retinopathy.

leads to

Prolonged hypertension is the predominant
risk factor for the development of cardiac
disease including atherosclerotic disease,
heart failure, wvalvular disease, atrial
fibrillation as well as cerebrovascular
disease, chronic kidney disease, retinal
disease, and metabolic disease. Nearly half
of strokes and ischemic heart disease are
attributable to sustained hypertension
[12,13,14,15].

Sympathetic System:
Baroreceptors, mechanoreceptors  that

sense pressure changes of the circulatory

Nervous

system, are housed in various locations in
the arterial tree, a key place being the
carotid sinus, a dilated area at the base of
the internal carotid artery just superior to
bifurcation of the common carotid artery.
When this artery is stretched by elevated
BP, nerve bundles projecting from the
baroreceptors in the carotid sinus send
messages the
sympathetic outflow of nerve impulses or
nerve traffic and, thereby, BP. The SNS is
generally more activated in persons with

to brain to reduce



hypertension than in  normotensive
individuals. SNS activity is also greater in
individual with obesity, in men than in
women, in younger than in older persons,
those with advanced kidney

disease. Many patients with hypertension

and in
are in a state of autonomic imbalance with
and decreased
SNS
relevant to both the
of
hypertension. Studies in humans have also
identified markers of sympathetic
overactivity in normotensive individuals

increased sympathetic

parasympathetic activity.
hyperactivity is
maintenance

generation and

with a family history of hypertension.
Among patients with  hypertension,
increasing severity of hypertension is
of
sympathetic ~ activity = measured by
microneurography. Plasma catecholamine

associated with increasing levels

levels, microneurographic recordings and
systemic catecholamine spillover studies
have evidence of increased
in patients with
hypertension who are obese, in those with
the metabolic syndrome, and in those

given
sympathetic activity

whose hypertension is complicated by
heart failure or kidney disease [16,17].
Endocrine Hypertension: The
importance of the SNS in the pathogenesis
of hypertension has been defined in a
variety of experimental models. Models of
obesity-related hypertension demonstrate
that increased renal sympathetic nerve
activity and its attendant increase in renal
sodium reabsorption are key factors in the
maintenance of sustained hypertension. In
another animal model, rats that received
daily infusions of phenylephrine for 8
weeks developed hypertension during the
infusions; their BP normalized under a low
diet discontinuation  of

salt after
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phenylephrine, but once re-challenged with
a high salt diet, the animals became
hypertensive again. The degree of BP
elevation on the high salt diet was directly
related to the degree of renal tubulo-
interstitial ~ fibrosis and decrease in
glomerular filtration rate, suggesting that
catecholamine-induced hypertension
causes renal interstitial injury and a salt-
sensitive phenotype that persists even after
sympathetic overactivity is no longer
present. In addition, enhanced SNS activity
results in alpha-1 adrenergic receptor
endothelial

vasoconstriction, vascular smooth muscle

mediated dysfunction,

proliferation and increased arterial
stiffness, which contribute to the
development and  maintenance  of

hypertension. Finally, there is evidence
that sympathetic overactivity enhances salt
-sensitivity owing to a reduction in activity
of the WNK lysine deficient protein kinase
4 (WNK4) gene, which encodes a serine/
threonine kinase that inhibits the thiazide-
sensitive-Na-Cl co-transporter, resulting in
increased distal tubular Na+
[17,18].

A Obesidade ¢ um problema global
de saude publica que na maioria das vezes
pode ser melhorado com a mudanca nos
habitos  alimentares,
consumo de alimentos processados ¢
aumentando a actividade
de
desequilibrios hormonais que podem surgir

retention

diminuindo o

fisica como

forma combater os diferentes
em muitos individuos. Entre os factores

causadores ou concomitantemente
observados na hipertensao enddcrina inclui
-se um aumento na actividade hormonal,
como por exemplo, da aldosterona, dos
mineralocorticoides, do

catecolaminas e as hormonas do

cortisol, das



crescimento, da tirdide e da paratiroide.
Por outro lado, a insulino-resisténcia, a
deficiéncia na hormona do crescimento, a
testosterona, a Vitamina D e as hormonas
da tir6ide podem também contribuir para a

hipertensdo endocrina. Neste trabalho
apresenta-se uma revisao dos mais recentes
avangos obtidos na ja tradicional

hipertensdo endocrina de causa suprarrenal
e sdo ainda indicados outros aspectos
menos referidos desta hipertensdo, como
por exemplo a nossa hipotese de que a
dependéncia da comida, de doces e de sal €
um dos aspetos mais importantes em
muitas sociedades e como tal devem ser
abordados de forma holistica e conforme o
antigo pensamento filosofico de que uma
mente sa levard a um corpo sdo. As we
now know, the BMI definition of obesity is
not perfect when assessing the risk for
developing type 2 diabetes, as it does not
tell the body composition, i.e. lean and fat
mass. It also does not assist in separating
obese individuals with insulin resistance
and an inflammatory state from those with
insulin sensitivity and/or no inflammatory
state. This explains why obesity-associated
hypertension is a complex entity that

belongs to a form of endocrine
hypertension, as in some patients,
testosterone  deficiency and  growth

hormone deficiency, as well as vitamin D
deficiency, may coexist with obesity. In
with polycystic
syndrome,it remains controversial whether

women ovarian
associated hypertension is independent of
obesity. On the other hand, elevated blood
pressure related to the intake of oral
contraceptives and  postmenopausal
hormone therapy can be reversed by

stopping hormonal therapy [4,7,9].
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Diagnosis: The evaluation of a
patient with hypertension requires more
than the diagnosis of elevated BP. It
should also include assessment of the CVD
risk, target organ damage, and concomitant
clinical conditions that may affect the BP
or related target organ damage as well as
recognition of features suggestive of
secondary hypertension. Some of these
investigations are routine tests necessary in
all patients, but others only in specific
patient groups identified by history,
clinical examination, and routine tests. In
rare inherited forms of hypertension, a
single gene the
pathogenesis of hypertension. A small
proportion of patients have a potentially

reversible cause of hypertension, and a

mutation  explains

correct diagnosis might lead to a cure or a
substantial improvement in BP control
with a reduction of CVD risk. It
therefore appropriate
simple screening

1S

to implement a

for secondary
hypertension in all patients. The screening
is based on clinical history, physical
and routine

examination laboratory

investigations. Secondary hypertension
should also be considered in cases of a
sudden worsening of hypertension, poor
BP response to drug treatment or severe
target organ damage, which is out of
proportion to the duration and severity of
hypertension. In these cases, specific
diagnostic tests are indicated [14].

The medical history has to address

the time of the first diagnosis of
hypertension, current and past BP
measurements and antihypertensive
medications. A history of pregnancy-

related hypertension is an important factor
the of women with
hypertension. Hypertension results in an

in assessment



increased risk of CVD complications, and
chronic kidney disease (CKD). Thus, a
careful medical history should be taken in
all patients to allow for assessment of
global CVD risk, with special emphasis on
current and past smoking habits and
evidence of dyslipidaemia and diabetes
mellitus. CVD risk should be estimated
using an established calculator. Adults at
high risk for CVD have a high probability
to benefit from antihypertensive drug
therapy in addition to lifestyle change
[10].The physical examination aims to
establish the diagnosis of hypertension and
screen for target organ damage and
secondary causes. The patient should sit
quietly for 5 minutes before a BP reading
is taken and BP cuff should be at heart
An average of 2 to 3 BP
measurements obtained at 2 to 3 separate

level.

occasions provides an accurate basis for
estimation of BP. At least once, BP should
be measured on both arms, and differences
in SBP > 20 mmHg and/or in DBP
>10mmHg should initiate investigations of
vascular abnormalities.

Pharmacological Interventions:
Low-dose pharmacological therapy has
also been shown to be effective in
lowering BP and preventing hypertension
in three randomized controlled trials
conducted in adults with high normal BP.
The Brazilian multi-center PREVER-
Prevention Trial compared treatment with
the low-dose long-acting thiazide-like
diuretic chlorthalidone in combination
with the potassium sparing agent amiloride
with treatment with placebo. Treatment
with the low-dose chlorthalidone and
amiloride combination resulted in both a
decrement in BP and prevention of

hypertension and a reduction in left
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ventricular mass. A drug intervention 1is
easier to implement and maintain than a
lifestyle change intervention but there is a
natural reluctance to recommend a lifetime
of pharmaceutical therapy for prevention
of hypertension. Consideration of low-dose
pharmacotherapy should be restricted to
those who are at high risk of developing
hypertension despite energetic efforts to
lower BP by means of one or more
nonpharmacological interventions.
Intensive BP treatment in SPRINT
resulted in a significantly greater (25%)
the
compared with standard treatment. Office
BP  measurement SPRINT  was
performed with an automated device timed

reduction in primary endpoint,

in

to start measurement after 5 minutes of rest
in an effort to standardize measurements in
the various clinics and minimize the white
coat effect. Because large differences had
been observed between automated office
BP and conventional
auscultatory measurements, some groups

measurement

have questioned the applicability of the
SPRINT intensive systolic BP target of <
120 mmHg to ordinary office practice.
Both the appropriate methods of measuring
office BP and the appropriate BP targets
for  antihypertensive  treatment are
currently topics of vigorous debate. In
summary, newer guidelines published after
the SPRINT trial generally have more
aggressive goals, at least for individuals <
65 years of age .
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XULASO

HIPERTONIYADA ZODOLONMIS ORQANLARIN - BEYIN, UR9K VO
BOYROKLORIN XUSUSiYYaTLaRI
"Baydomirova Arzu Arif qiz1, Kerlmova Rana Cabbar qiz1
3Ziilfiigarova Mehriban Balabay q1z1, “Mehtiyeva Sohla Namiq quzi,
*Abiyev Hiiseyn BZIZulla oglu, *Hiiseynzado Xeyransa Rasif qiz1,
’Heyboatova Milana Faiq quz1 .

Azerbaycan Tibb Universiteti. Baki,Azarbaycan
'Ailo Tobaboti Kafedrasi.

Elm1 Aragdirmalar Morkozi.

Farrnakoqn021ya kafedrasi.

*Nevrologiya kafedrast.
>Tibbi va bioloji fizika kafedras1.
62-ci Daxili Xostoliklor Kafedrasi.

Arterial hipertenziya arteriyalarda davamli yiiksok qan tozyiqi (BP) ilo xarakterizo olunur. Qan
tozyiqi adaton sistolik qan tozyiqi (yoni, ganin hipertoniyaya gostordiyi tozyiq 6l¢mo metodundan
asiidir. Urok yigilan zaman arterial divarlarn osasinda bir nego etiologiya dayana bilor) vo
diastolik tozyiqin nisboti kimi ifade edilir. Hipertoniyan: toyin edon BP hadlori xastolorin
oksariyyatinds (90-95%) multifaktorial gen-miihit etiologiyasi ilo yiiksok heterojen vo ya birincili
hipertenziyaya osaslanir.

Urok, bdyroklor, beyin vo arterial gan damarlari hipertansif zodolonmonin osas hodoflaridir.
Nozaratsiz hipertoniya bu orqanlarin zadslonmasini siiratlondirir vo noticads orqan ¢atismazligina,
tirok-damar xastoaliklorine 6liim va olilliya sabab olur. Hipertoniyanin miialicasi vo nazarati ii¢lin
lazim olan telimatlar, hadaf orqan zadelonmasinin mévcudlugunun qiymstlondirilmasini tolab edir.
Hadof organ movcud olduqda, orqan zodolonmasinin siibutu dorman miialicesinin aktualligini vo
intensivliyini miioyyan edir vo hamginin ilkin antihipertenziv dorman sinfinin se¢imini toyin edo
bilor.

Belalikls, siibhali vo ya miiayyan edilmis hipertansiyonu olan soxslorin qiymatlondirilmasi hadaf
organin zodolonmasina dair siibutlarin doqiq axtarisini ohato etmolidir. Xosboxtlikdon, gan

103



tozyiqinin ohomiyyatli dorocodo azalmasi ilo noticolonon biitiin antihipertenziv dormanlarla
miialico 6liimciil vo dliimciil olmayan hipertansif agirlagsmalar1 azaldir vo organ ¢atismazliginin
gedisatint  ohomiyystli dorocado longidir. Renin-angiotenzin-aldosteron sisteminin monfi
aktivlegdirilmoesinin hadof orqan zadolonmosinds oynadigi miihiim rola gors, bu sistemi
antaqonlasdiran dormanlar monfi naticolorin ham birincili, hom do ikincil garsisinin alinmasinda
organ qorunmasinin ardicil vo inandirict siibutunu tomin etmisdir.

Acar sozlor: hipertoniya, beyin, iirak, boyrak

PE3IOME

XAPAKTEPUCTHUKA OPI'AHOB, IOPAXKAEMBIX ITPU T'HIIEPTOHUMU - MO3T,
CEPALA I/I MHHOYEK
"BernamupoBa Ap3y Apud Kbi3bl, KepnMOBa Pena /I:xa00ap KbI3bl,
3yabdyraposa Mexpuban banabei KBI3BI, ‘MexTuena Illaxia Hamuk Kbi3bl,
SA6ues I'yceiin A3n3y.11.11a oruibl, ‘T'yceitnzane Xeiipanca Pacud Kbi3bl,
*XeiibaToBa Muiiana ®aur Kbi3bl.
A3ep6a1/1z[>1<ch1<HH Menuuunckuii YHuBepcurer. baky,AzepOaiimkan
Ka(beﬂpa CemeliHol MequmuHsl.
Haquo -UccnenoBarensckuii LlenTp.
Ka(beﬂpa dapMaKkOrHO3HUH.
*Kadenpa Hesposoruu.
5 Kadenpa MenuuuHCKO#N 1 OMOIOTHYECKON (DU3HKH.
Kacdenpa Bayrpennux Gonesneii I1.

ApTepuanbHasi TUIIEPTEH3USI XapaKTEPU3yeTCsl YCTONYMBO BBHICOKMM apTepHAbHBIM JIaBICHUEM
(AJl) B cucremHubIx aprepusix. AJ] 0ObIYHO BBIpa)kaeTcs Kak OTHOLIEHHE cucTtoinnueckoro AJl (To
€CTh JIaBIIEHUS, KOTOPOE KPOBb OKAa3bIBAET HA apTepUATbHYIO TMIEPTEH3HIO, 3aBUCUT OT METOAa
u3MepeHusi. Heckonbko 3THOJOTHII MOTYT JieKaThb B OCHOBE apTEpHUaIbHBIX CTEHOK MPH
cokpamieHuu cepauna) u amactoiuueckoro AJl. Iloporoseie 3nauenust AJl, ompenensrouiue
runeprensuto.  boabmmHcTBO  (90-95%) manmMeHTOB  MMEIOT  KpailHE — IeTepOTreHHYIO
ACCEHIUATFHYIO WM TIEPBUYHYIO TUTIEPTEH3UIO C MHOTO(AKTOPHOU T€HHO-CPEIOBOM ITHOIOTUEH.
Cepaue, MOYKH, MO3T U apTepuaibHble KPOBEHOCHBIE COCYbl SIBJISIOTCS OCHOBHBIMU LEISIMU
THIIEPTOHIYECKOTO TOBPEXAeHUs. HeKOHTpoMpyemasi THIEPTOHHUS YCKOPSIET TIOBPEXKIACHUE ITHX
OpPraHoOB M MPHUBOJIUT K BO3MOKHON OpraHHOW HEIOCTATOYHOCTH U CEPAEYHO-COCYIUCTON CMEPTH
U MHBANUAHOCTH. Texylue peKkoMeHIalluy M0 Ha/JIeXKalleMy JICUCHUIO U KOHTPOJIIO TUIIEPTOHUU
TpeOYIOT OLICHKM HaJuuus TOBPEXJIEHHUs IeNeBoro opraHa. [Ipm Hamuuuum aoKa3aTeabcTBa
MOBPEXKIACHMSI 1I€JIEBOIO OpraHa OINpPENeslOT CPOYHOCTh U MHTEHCHUBHOCTh MEIUKAMEHTO3HOTO
JICYEHHUS, a TaKXK€ MOTYT JMKTOBaTh BBIOOp MEpPBOHAYAIBHOIO KJlacCa aHTUTMIIEPTEH3UBHBIX
IpenapaTosB.

Takum 00pa3oM, OllEHKa JIMIl C MOJ03PEBAEMOM WM YCTAaHOBJIEHHOM THUIEPTOHHEHN IOJKHA
BKJIIOYATh TINATEJIbHBIA MOUCK JIOKA3aTeNbCTB MOBPEXICHMUs LeneBoro opraHa. K cyactsio,
JIeYeHHe BCEMM AHTUTMIIEPTEH3MBHBIMM NpenapaTaMy, KOTOPOE MPUBOIUT K 3HAUYUTEIBHOMY
cHikeHnto AJl, Taxke cHIKaeT (aTaibHble M He(daTaJbHble TUIEPTOHUYECKUE OCIOKHEHUS U
3HAYUTENBbHO 3aMeUIsieT MPOrpecCCUPOBaHUE OPraHHOM HEIOCTaTOYHOCTH. M3-3a BaKHOW pouH,
KOTOPYIO UTpaeT HeOIaronpusaTHas akTUBAIMs peHUH-aHTHOTEH3UH-aJIbJOCTEPOHOBON CUCTEMBI B
MOBPEXJCHUM 1IeJIEBOTO OpraHa, Ipenaparbl, KOTOpPblE AaHTAarOHU3UPYIOT ATy CUCTEMY,
MPEJOCTaBIIIM TOCIIE0BaTeNIbHBIE M yOeAUTEeNbHbIE JJOKAa3aTeIbCTBA 3aIIUTHl OPraHOB Kak NpHU
NEPBUYHOM, TaK U MPH BTOPUYHOM MPO(pUIaKTHKE HEOIaronpHsITHBIX HCXO0B.

KiroueBnle ciioBa: cunepmoHnus, mose, cepdue, noyku
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