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JloKanbHble (MecTHble, TKaHEBbIE) MEXaHU3Mb.

- Memabonau4eckasa 8a300unamayus (n3meHenue Po,, Pco,, pH, K*, afeHo3uH)

- CurHanbHble MeTabonnTbl SHA0TE/INAJIBHOIO NMPOUCXOKAEHUA:

- NO - Bazogunatayus,

Mr? ::l:')- OO u:rv : D. X ;.If_“{ Lv:vr \134 ‘
- 9HAOTENUH-1— Ba3OKOHCT PUKLN ﬂ/ Qo f,:t'i;r_f.mjjr., OCOO00 e € i'o!rf OODCO0O00 ¢ COOCC SOOCO000
Ba3oAuKnaTaLiuA. &M Endothelial cell . e Exhotiarst
===, Smooth muscle cell M /
Perivascular adipose
tissue call

- Fibroblast cell

“—— Collagen fiber

‘<-—</Nerve endings

Lumen

" Procoagulant factors

Tunica intima vWF

'. Anticoagulant factors .
Antithrombin 111

TF HSPG
S PAF Thrombomodulin
aso ators
Tunica media S _ XA, PGl,
| PAI-1 tPA
PGl, R =
e '{f_* _____ '.\t"'_“"""
EDHF @ 5
Tunica externa H,S —

Inflammatory mediators
Leukotrienes
Chemoattractants (eg.
CCL2, CCL3, CCL5)
CAMs (selectins, integrins,
immunoglobulins)
Interleukins

Angiogenic factors
VEGF (VEGFA, VEGFB)
PDGF
TGF-p
FGF
EGF

VsSMC
proliferation
NO
TXA,
ROS (eg. O*7)
PGH,

Permeability
NO
PG,
ROS



Endothelium

Endothelial cell

NADPH, O,
BH4 L-cytrulline
L-arginine
1platelet adhesion
and aggregation
| thrombosis R .
lendothelium

permeability “'-—"” / 1 \

| FDGFs

lsmooth muscle
proliferation and -

migration | ( o

relaxation | leukocyte
adhesion and
migration into

. wascularwall

,:f Endothelial cell
Promotor ET-1 gene

| oxidation

Z'.f. 1 MCP-1 ]]pﬂprmlns

Pre-Pro-ET-1 mRNA

Pre-Pro-ET-1

Big-
ECE 1/2
i ET-1

t ROS | .

T fibrosis of the
vagcular cells

NE-xB ‘ 1 inflammation

@

\

vasoconstriction
and proliferation

Matgorzata J'ozkowiak et al., New insights into endothelial cell physiology and pathophysiology

Biomedicine & Pharmacotherapy 190 (2025) 118415
https://doi.org/10.1016/j.biopha.2025.118415



Endothelial Cell :> m COX-2
A

/ ]
1’I ’l
/® ' "i/ 2 N
5 VASODILATION

Smooth Muscle Cell

T

Biomedicine & Pharmacotherapy 190 (2025) 118415

bradykinin ‘ N
serotonin e

ATP T S
histamine

_acetylcholin | . shear stress
O CA CaM
NADPH, 0,, v L-cytrulline

BH4 \‘

L-arginine
K Endothelial cell ‘
L J o =
é @
% e =
Vascular l 258

smooth muscle GTP L cGMP “

cells [ o,

BazansHarn WHTepcTUYMansHoe
membpaHa MPOCTPAHCTBO
Y
ATO —= AllD —=AMD —= AJEHOIMH H* CO,, K*

I
Mapenxuma
s

EDHF — sHooTenuanbHbIn hakTop
rmnepnonapusayun.



Agonist

Receptor

(Giio)| PLA, |
IP,

L-arginine Ca?*/CaM m Arachldomc acid ]

0
C ‘2|E '|cox\ LOX

] K+ uuuuuuuuuuuuuuuu ==

Endothelium

_'l'\!)[ 202] EETS]E PGl, ] HIE:'ll-'sEs

ONOO"

[ Hyperpolarization

Gap
junction

Hyperpolarization ] [cGMP] PKG10.‘,_)“'[ Hyperpolarization ][ cAMP]
[ | dimerization | [

¥

Vasodilatation, Autoregulation, Protection against I/R, Metabolic dilatation

Shigeo Godo et al., Gender Differences in Endothelial Function and Coronary Vasomotion Abnormalities // Gender and the Genome Vol. 4, 2020
https://doi.org/10.1177/2470289720957012
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Possible relationships among voltage-dependent Ca* channels, ryanodine-
sensitive Ca2+-release (RyR) channels, large-conductance Ca?*-sensitive
K*(BKCa) channels, and Ca2*-activated CI- (Cl1Ca) channels to regulate

smooth muscle contractility.

JaggarJH et al., Am J Physiol Cell Physiol 2000;278:C235-C256
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Table 1. Factors Involved in Maintaining Endothelial Physiological Functions.

Substance Precursor Effect Other Effects Secretion Refs.
Compound
Maintains basal
tone of vessels;
inhibits PLT
activation, Paracrine/ Constitutive
adhesion secretion and induced by
and aggregation;  thrombin, ADF, BK,
NO L-arginine Vasodilatation promotes platelet substance P, [11,15]
disaggregaﬁ(m; muscarinic agonists,
inhibits leukocyte shear stress, cyclic
adhesion; inhibits strain, cytokines
smooth muscle cell
migration and
proliferation
Delays platelet Paracrine/ Induced
PGl AA Vaso-dilatation aggregation and at sites of vascular [14,16]
deposition perturbation
Favors leukocyte  Juxtacrine,/ Induced
PAF AA Vasoconstriction adhesion at cell by hypoxia and [11,17]
surface ischemia
Mitogen for Paracrine/ Induced
i - L. VSMCs; modulates by shear stress,
ETs Prepro-ET-1 Vasoconstriction effect of NUMETONS hypoxia, and [18,23]
compounds ischemia
Platelet Typically produced
TxA2 AA Vasoconstriction N a4 Tj[m by PLTs, but also [11,19]
BETEES byby ECs
Potassium ions, Endothelial- Vaso-dilation via T;:z:::ut::l n':f Secreted by ECs,
Ho Oy, lipid derived hyper- i.mr;l Ivement 1:1 following various [14,20]
mediators (EETs) molecule, AA polarization . stimuli
vasomohon
Calci . Mobilized Activates NOY Facilitates negative  Transferred between
alciurl 1ons A and EDH feedback during  ECs and VSMCs via [14,21]
(Ca**) intra-cellularly . . ) o .
signaling vasoconstriction ME]s
Enables
Hyperpolarizing Hyper- bidirectional
Electrical signals current (via polarization of signaling, 'L(ml:luctec‘I through [14,22]
MEJs) VSMCs Supports MEJs
i " myoendothelial
feedback

A Arachidomic Acid; BK: Bradykinin; EETs: Epoxyeicosatrienoic Acids; PAF: Platelet Activating Factor; PLTs:

Flatelets. Other acronyms as in the text.

Penna, C. et la,

Endothelial Dysfunction: Redox
Imbalance, NLRP3 Inflammasome,

and Inflammatory Responses in
Cardiovascular Diseases. Antioxidants
2025, 14, 256. https://doi.org/
10.3390/antiox14030256



Katherine MR M Banecki and Kim A Dora
Endothelin-1 in Health and Disease // IntJ Mol Sci 2023 Jul; 24(14): 11295.
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Figure 23-6 Chemoreceptor control of the cardiovascular system. In this example, we assume that a
decrease in Py, an increase in P, or a decrease in pH is the primary insult (violet box). In A, the bradycardia
occurs only when ventilation is fixed or prevented (e.g, breath-holding). In B, the effects of breathing

overcome the intrinsic cardiovascular response, producing tachycardia.
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2. NMpomeXKyTouHble NO BpemMmeHU perynaTopHble mexaHU3mbl

Otser pa3BuBaeTca ot 30 MUHYT A0 HECKOJ/IbKUX YaCoB
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3. PerynatopHble mexaHu3mbl A/IMTENbHOro Aencrems

- [loyeyHaAa cucmema KOHMpOo-is

0bbemMa Kposul.

Effect of arterial pressure on
urinary volume

Urinary volume output (x normal)
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@OAKTOPELIL. OITPEJEIAIOIIHNE KPOBAHOE JABJIEHHE
3aKOHBI THAPOAHWHaMHKH:

Q= ; R=
R er?

T — BA3KOCTH KPOBH, { — muHa cocyaa,

, TIe:

Endothelial secretions r* — paguyc mpocBeTa cocyaa
* Nitric oxide Vasodilation
* Prostacyclin
* EDHF
Metabolic
— G'DE
» Lactate
» Adenosine
» Potassium ions
Paracrine secretions
* Histamine

Intrinsic and auto regulation

* Myogenic response to blood pressure

* Vasodilators of functional hyperaemia

* Endothelial secretions

* Paracrine secretions

# Distribute blood flow to individual
organs tissues to maich oxygen
demand

Endothelial secretions
« Endothelin

Paracrine secretions
—
» Thromboxane

Myogenic
» Stretch

Vasoconstriction

Extrinsic regulation

* Neuronal mechanisms

* Humoral mechanisms

* Maintain mean arterial pressure
(MAP)

* Distribute blood flow during
thermoregulation and exercise




