KREV

red blood cells

10 ml | - PLASMA - 55% of Total Bloed Valume

91% Water

7% Blood Proteins (fibrinogen, alburin, dobuling

2% Nutrients (amino adds, sugars, lipick)
Homones (erythropdetin, insulin, etc.)
Electralytes (sodium potassium, caldum etc.)

T

blood

CELLULAR COMPONENTS - 457% f Total Blood Volume *55%!

Buffy Coat
White Blood Cells (7000-2000 per nm\3 of bloed
Platelets (250,000 per A3 of blood

Red Blood Cells (RBCs)
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Krevni buniky (formované elementy)

Red blood cells (RBC) — erytrocyty - 4 — 6 miliond/ 1
White blood cells (WBC) — leukocyty - 5,000 — 9,000/ 1 pl
Platelets (PLT) —trombocyty - 150,000 — 300,000/ 1 pl




ERYTROCYTY

* 4 — 6 milionG/ul

* tvar: bikonkavni tercik
* velikost: 7.4 um (normocyt)

e struktura:
* plazmalema
 cytoplazma + hemoglobin 33 %
 chybi jadro a bunécné organely
* Zivotnost: 120 dni

* funkce: transport O, a CO,




rizny tvar

napf.

poikilocytéza a anisocytdza

/ ‘ EY sferocyty

rizna velikost




polyglobulie, polycytémie, erytrocytéza — zvySeny pocet ery
anemie — snizeny pocet ery

» osmoticka resistence a hemolyza (osmoticky tlak ma velky vliv na zZivé bunky,
protoze jejich membrany jsou permeabilni)

* v hypertonickém roztoku — ery se smrstuji >echinocyty
* v hypotonickém roztoku — ery bobtnaji, plazmalema praska - hemolyza

Hypertonic Isotonic Hypotonic
H>O




retikulocyty

* nezralé ery, v periferni krvi-0.5-1.5%

 obsahuji zbytky organel /polyribosomy, mitochondrie — substantia
reticulofilamentosa/

* v ery dozravaji béhem 24 — 48 hod

e znazorneéni - brilantkresylova modr

Rtc

c./



LEUKOCYTY

granulocyty
- neutrofily

- eosinofily
- basofily

obecna charakteristika
polymorfonukleary (PMN)
cytoplazma

specificka + azurofilni
granula

agranulocyty

- lymfocyty
- monocyty

obecna charakteristika
mononukleary
basofilni cytoplazma
jenom azurofilni granula




Neutrofilni granulocyty

* 71 % z DBOK
*@10-12 um
* cytoplazma:

* specificka granula:
* jadro: LA
tycka (4 %) nebo segmenty '

(67 %) - (2-5 segmentuii ) oge
e zivotnost: nékolik hodin nebo)
dni

* funkce: mikrofag




Eosinofilni granulocyty

- ' =
v o [ i -

*1-4 %z DBOK
* J12-14 um | b o 4

e cytoplazma: | ‘
* specificka granula:
eosinofilni

* jadro: 2 laloky propojené
tenkym chromatinovym
muUstkem, pripomina ¢inku -
nebo bryle

 funkce: fagocytoza
komplexU antigen-
protilatka

« T - eosinofilie - alergie,
parazitarni onemocnéni




Basofilni granulocyty

* do 1% z DBOK .

« @ do 10 um .

 cytoplazma: lehce basofilni

* specificka granula:
* basofilni - heparin,
histamin, ..

e jadro:
nepravidelné laloCnaté, tvar
,tlustého pismene S*

 funkce: hypersensitivita



Lymfocyty

20 -25 % z DBOK
mononukleary

cytoplazma — modra s azurofilnimi
granuly, ¢etné ribosomy (basofilni)

chybi specificka granula

mononukledry - jddro — kulaté,
hyperchromatické

tridéni:

- T- a B-lymfocyty

- malé (J 8 um),
stfedni (& 10-12 pum),
velké (& 16-18 um)

&




Monocyty

5 % z DBOK
velikost: & 15 — 20 um

cytoplazma — objemn3d, Sedomodra,
nespecificka granula a ¢etné ribosomy

jadro — ledvinovité az laloCnaté, vétSinou
v excentrické pozici, chromatin je jemné
vldknity

funkce : makrofag







Jak pripravit krevni nater?




Jak pripravit krevni natéer?
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Diferencialni bily obraz krevni

Neutrofily - tyCky 4 %
- segmenty 67 %
Eosinofily 3%
Basofily 1%
Lymfocyty 20 %
Monocyty 5%
Y =100 %
0 7
Neutrofily neutrofilni neutrofilni
granulocytoza granulocytopenie
Eosinofily eosinofilni eosinofilni
granulocytoza granulocytopenie
Basofily basofilni granulocytéza | basofilni
granulocytopenie
Lymfocyty lymfocytoza lymfocytopenie
Monocyty monocytoza monocytopenie
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Neutrofily

* tyCky : segmenty - 4% : 68 % -1 :17

e posun doleva

* posun doprava
* Hynkovo cislo — 2.7

%

45
40
35
30
25
20
15
10

5

0

B

=

17

2

 I—

band 2 segm. 3 segm. 4 segm. 5 segm.

neutrophils (nucleti)




HEMATOLOGIC

Bleeding time (template) 2-7 minutes 2-7 minutes
Erythrocyte count
Male 43-59 million'mm’  4.3-3.9x 10121
Female 3.5-3.5 million/mm®  3.5-3.5x 10131
Erythrocyte sedimentation rate (\Westergren)
Male 0-15 mm/ 0-15mm'h
Female 0-20 mm/h 0-20 mm'h
Hematocrit
Male 41-53% 0.41-0.53
Female 36-46% 0.36-0.46
Hemoglobin Aic =6% =0.06
Hemoglobin, blood
Male 13.5-17.5 g/dL, 2.09-2.71 mmol T
Female 12.0-16.0 g/dL, 1.86-2.48 mmol/L
Hemoglobin, plasma 1-4 mg/dL, 0.16-0.62 mmol/L
Leukocyte count and differential
Leukocyte count 4.500-11.000/mm3 45-11.0x10%L
Segmented neutrophils 34-62% 0.54-0.62
Bands 3-3% 0.03-0.05
Eosinophils 1-3% 0.01-0.03
Basophils 0-0.75% 0-0.0073
Lymphocytes 25-33% 0.25-0.33
Monocytes 3-7% 0.03-0.07
Mean corpuscular hemoglobin 25.4-34.6 pg/cell 0.39-0/54 fmol/cell

31-36 % Hb/cell 4.81-5.58 mmol Hb'L
Mean corpuscular volume 80-100 pm3 80-100 fL..

Partial thromboplastin time (activated) 25-40 seconds 25-40 seconds
Platelet count 150,000-400,000/mm? 150-400 x 10%L
Prothrombin time 11-15 seconds 11-15 seconds
Reticulocyte count 0.3-1.3% of red cells  0.005-0.015

Mean corpuscular hemoglobin concentration

<2 seconds deviation <2 seconds deviation from

Thrombie inig from control control

Volume
Plasma: Male 25-43 mL/kg 0.025-0.043 Likg
Plasma: Female 28-45 mL/kg 0.028-0.045 Likg
Red cell: Male 20-36 mL/kg 0.020-0.036 Likg

Red cell: Female 19-31 mL/kg 0.019-0.031 Likg



TROMBOCYTY
w

* nejsou bunky, ale fragmenty cytoplazmy
megakaryocyt(

* tvar: primdrné vretenovity, po aktivaci -
pseudopodie

* velikost: 2 -4 um
* hyalomera svétle modra periferie

* granulomera cervené zbarvena zrnicka
v centru desticky

e zivotnost: 10-12 dnu

* funkce: hemostdza (zdstava krvaceni)

http://www.platelet-research.org/1/function morpho.htm#



http://www.platelet-research.org/1/function_morpho.htm

Aktivace trombocyt(

u-granule
dense (-} granule
lysosome

" open canalicular system

l PLATELET ACTIVATION

GRANULE SECRETION
n:u:go
55
VAMP-8

SHAP-23
syntaxin 2 1 i

zména tvaru, nové usporadani cytoskeletu
centralizace organel

uvolnéni obsahu denznich granul (ADP, ATP,
serotonin)

uvolnéni obsahu a granul (fibrinogen,
fibronectin, VWF)

vystaveni receptor( pro fibrinogen a fibronectin
na povrchu desticky

uvolnéni kyseliny arachidonové ->thromboxan
A2 (medidtor agregace desticek)




Hemopoéza

denni obnova / kg
2.5 x 10° erytrocytd
1 x 10° granulocytd
2.5 x 10° trombocytd

Vsechny krvi_nkx se vyvijeji ze stejné pluripotentni kmenové bunky kostni drené
(pluripotential PHSC) - .

Kmenova bunka se brzy diferencuje ve dveé bunécné linie — m _
(multipotential hemopoietic stem cells — CFU-S - colony-forming unit-spleen a CFU-Ly
- colony-forming unit-lymphocyte).

Davaji vzniknout bupfikam progenitornim, které se diferencuji v prekursorové bunky —
blasty, které jsou uz cytologicky heterogenni a dobre rozpoznatelné histologicky.

Tvorba krevnich télisek probiha v hemopoetickych organech — kostni dren, brzlik (T-
lymfocyty), tonsily, lymfatické uzliny, bila pulpa sleziny (B-lymfocyty).

Hemopoéza je aktivovana a fizena hemopoetickymi rstovymi faktory. Nejznaméjsi
jsou erytropoetin, interleukin-3, IL-7, CSF-G (granulocyte colony-stimulating factor),
CSF-GM (granulocyte-macrophage CSF), CSF-M (macrophage CSF).

CFU-E - erythrocytes

CFU-GM — granulocyte-monocyte
CFU-L — lymphocytes

CFU-Me — megakaryocytes



The hematopoietic hierarchy

Monoblast ~ Promonocyte ~ Monocyte
' — ‘ —— “ Macrophage

Myeloblast Promyelocyte  Myelocyte ~ Metamyelocyte

i ooy |

Granulocyte-
macrophage

—

Neutrophil

o) A7 \© °“§’ 0o\

Vo,

o009

Myeloblast Promyelocyte  Myelocyte ~ Metamyelocyte

Myeloid
stem cell

Lymphoid
stem cell

Megakaryoblast Megakaryocyte

‘ Primitive/mature
\‘

Proerythroblast Basophilic  Polychromatophilic Orthochromatic

: blood
erythroblast  erythroblast ~  erythroblast i cell

Bone marrow




Erythrocyte

ERYTROPOEZA

Mature neutrophi

Mature basophil
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,.

Erytropoéza &

w
* Proerytroblast - 15-20 um, velké svétlé jadro s jadérky, cytoplazma ="
basofilni /ribosomy/, patrné projasnéni kolem jadra, cytoplazma

vybiha v ,,ouska“

e Basofilni erytroblast — 15-16 um, jadro mensi, tmavsi, bez jadérek,

cytoplazma basofilni Sescohii
e Polychromatofilni erytroblast — 12-13 um, zvysena syntéza Hb @
/barvi se i eosinem -» dvojita barevna reakce cytoplazmy/
* Ortochromatofilni erytroblast — 9-10 um, dale se nedéli, malé az
pyknotické jadro, cytoplazma eosinofilni, enukleace jadra 0

Drthochromatophilic
* Retikulocyt — zbytky polyribosom( a mitochondrii — substantia B
retikulofilamentosa, tvori 1-2 % ery v periferni krvi, do 48 hod

dozravaji

e

)l.l)"

Reticulocyte

* Erytrocyt

Erngthrocyle



Erytropoéza

Young reticulocyte \g} e proliferace a
diferenciace bunék
——— & p N roriim

ostruvcich kolem

Enucleating centralniho makrofagu

erythroblast : =

Early erythroblast ™) - ’
ﬂ ‘ )y
Macrophage |

Nuclear phagocytosis

* trva priblizné 7-8 dni

Late erythroblast

Chasis, J. A. et al. Blood 2008;112:470-478



Erytropoéza
A

natér kostni drené




Basophiic
erythroblast

=

Polychromatophilic
erythroblast

Orthochromatophilic
erythroblast

GRANULOPOEZA

AT
o

myelocyle

Late neutrophilic
myelocyte

Neutrophilic
metamyelocyle

Band cell

Mature neutrophil

Mature basophil

délka: 14 — 18 dni



Granulopoéza

Myeloblast Promyelocyte Myelocyte Metamyelocyte
Azurophilic Specific
granules granules
(blue) (pink)

No cytoplasmic (First azurophilic i (Moderate number)  Abundant speciﬁc‘
granules granules being of azurophilic granules and few
secreted in Golgi granules and azurophilic
zone initial secretion of ganules
Developed Golgi specific granules Atrophic Golgi
kcomplex in Golgi zone complex
g Developed Golgi , ‘
kcomplex

Ovale WK, Nahirney PC : Netter’s Essential Histology, 2013



Granulopoéza

myeloblast

prekursorova burika — 15-20 um, jadro s
jemneé rozptylenym chromatinem, vice
jadérek, stredné basofilni cytoplazma

promyelocyt

\

25-30 um, ovalné jadro, jadérka,
azurofilni granula




Granulopoéza

myelocyt
15-20 um, jadro tvaru D, leZi excentricky, bez @
jadérek, granula zrala — neutrofilni, eosinofilni, : @

basofilni

metamyelocyt

12-14 um, jadro tvaru tycky nebo ledvinovité,
cytoplazma jako u zralych granulocytd, zrala

granula - neutrofilni, eosinofilni a basofilni
metamyelocyt v




Granulopoéza




Granulopoéza

./* ‘

natér kostni drené




Kostni dren

* stroma
* retikularni vazivo - retikularni bunky, retikuldrni vlakna a jemna amorfni matrix

* provazce hemopoetické tkané

* sinusoidni kapilary

Arterial
capillary

Hematopoietic
compartments

Adipose cell Adventitial cell

Endothelial cell

CENTRAL
LONGITUDINAL Adventitial
VEIN cell

Penetration of
Megakaryocytes  Erythroblastic ~ megakaryocyte
islet by white cell

medulla ossium rubra



Trombopoéza

* megakaryoblast
* 15-45 pm, ovoidni jadro s jadérky,
basofilni cytoplazma

* promegakaryocyt

promegakaryocyt

ATa=y B

?«1’ L

' 62 cw'}

* megakaryocyt
* 80-150 um :
* polyploidni (16n-64n —endomitdza) Q
a mnohonasobné clenéné jadro ’,.‘
 cytoplazma basofilni lg
* demarkacni membrany

.
* z jednoho az 8.000 trombocytu .. ‘
- ‘k -

A,

megakaryocyt



Vyvoj lymfocytld a monocytu

lymfoblast monoblast
prolymfocyt promonocyt Buné&né zastoupeni kostni dfené
lymfocyt monocyt

Cellular constitution of the red bone marrow parenchymalsl

— — caton s | et
Stem Cell ' 2
& Lymphotd Stem Coll Myeloblasts 09% 0215
Y4 > Promyelocytes 3.3% 2.1-4.1 |
Pro-B Cell A
@ THYMUS Neutrophilic myelocytes 12.7% 8.2-15.7
v 5 5 Eosinophilic myelocytes 0.8% 0.2-1.3
Pre-Pre-B Cell S Neutrophilic metamyelocytes 15.9% 9.6-24.6
- Myelopoietic - —
cells Eosinophilic metamyelocytes 1.2% 04-2.2
¥ I°°'“°“. Neutrophilic band cells 12.4% 9.5-15.3
‘ Pre-B Cell Medullary S Eosinophilic band cells 0.9% 0.2-24
s o ¥ Segmented neutrophils 7.4% 6.0-12.0
‘ e ' Segmented eosinophils 0.5% 0.0-1.3
‘ Earty B Cell Thyml:au:'ytyo I Segmented basophils and mast cells 0.1% 0.0-0.2
¥ < < < Pronormoblasts 0.6% 0.2-13
B L i CYui i Erythropoietic  Basophilic normoblasts 1.4% 0.5-2.4
. @ cells Polychromatic normoblasts 21.6% 17.9-29.2
6 C e 8 Orthochromatic normoblast 2.0% 04-4.6
+ _—
= Megakaryocytes <0.1%  0.0-04
Mature B Col Helper/Inducer T Lymphocyte < cRAAtyoryes 2
0 e
" - it Plas':ma cells 1.3% 04-39
b —p Activated B Cell types Reticular cells 0.3% 0.0-0.9
0 =
immunoblast LYMPH NODE Lymphocytes 16.2% 11.1-23.2
- S I Monocytes 0.3% 0.0-0.8
-» . Lymphoplasmacytoid ‘
Cell -»

myeloidni : erythroidni - 3:1



Stavba kardiovaskularni soustavy




Stavba srdce a cév

Pericardium and Heart wall

PERICARDIUM

TUNICA INTERNA:

l H“ﬂi wau Endothelium
FIBROUS ; — <
PERICARDIUM - ENDOCARDIUM Internal elastic lamina

' Valve
PARIETAL TUNICA MEDIA:
LAYER OF Trabeculae Smooth muscle
SEROUS | carmeae
PERICARDIUM External elastic lamina
Pericardial TUNICA EXTERNA
cavity
VISCERAL Lumen Livnde
LAYER OF (a) Artery (b) Vein
SEROUS

Basement membrane

Healthy heart valves

Aorta

Valve opens fully, Left atrium

blood flows through

Y

Valve closes tightly,
blood cannot flow
backwards

Right ventricle




Stavba srdce

Endokard
* endotel
* subendotelové vazivo
 elasticko-muskuldrni vrstva
* subendokardové vazivo (i vétve
prevodniho systému)
Myokard

Epikard — visceralni list perikardového
vaku

* jednovrstveny plochy epitel
* lamina propria
* subepikardové vazivo (i tukova tkan)

Perikard — parietalni list
perikardového vaku

PERICARDIUM:

Fibrous . ‘
pericardium / e : L\ AT/ i

é‘f MYOCARDIUM

(muscle layer)

Serous
pericardium

(parietal layer)
ENDOCARDIUM

(inner endothelial
lining covering
trabeculae)

Space

Serous
pericardium
(visceral layer;
epicardium)

the outer pericardium (heart sac), muscle layer
(myocardium), and inner lining (endocardium).

Mezi epikardem a perikardem dutina — 50 ml tekutiny.



1 '&v‘ "

Srdce - endokard

4" i

—

* endotel
* subendotelové vazivo

* elasticko muskularni
vrstva

* subendokardové
vazivo



Chlopné

* endokardové rasy vyztuzené
tuhou vazivovou ploténkou
(pokracovani srdecniho skeletu)

* jsou vzdy bezcévné

* upinaji se do nich chordae
tendinae

* |. srdeCni ozva — uzavirani cipatych
chlopni (mitralni a trojcipé)

* |I. srdeCni ozva — uzavirani aortalni a
pulmonalni chlopné (polomésicité)

Left

! ; |
A \ "
leaflet of \
] &% s mitral valve
~ r\ D
\_ / Posteromedial
papillary muscle

Left
ventricle

Anterior leaflet
of mitral valve

Left

Anterolateral
papillary muscle




/7 V

Srdecni svalova tkan

Capillary Intercalated discs

Desmosome

Gap junction e

il

Gap junction

Nucleus Cardiac
muscle fiber

kardiomyocyty

* valcovity nebo s vybézky (Y)

1 ovalné jadro uprostred s 1 nebo 2 jadérky
sarkolema + lamina basalis

myofibrily — zihané

hojné mitochondrie

GA, glykogen, lipofuscin, lipidy

SR - diady

kardiomycyty sini mensi
mensi pocet T-tubult
granula s ANF (aurikulin)

myokard sini je tenci nez komor
myokard PK —4 mm
myokard LK—10—-12 mm



Cévy — kapilary (v

MUSCLE TISSUE
\
¢ ~ ERYTHROCYTES
Muscle Cell -~
Nucleus -1 &_‘ ?
Bore of
Capillary
R '
N
X “ ,. ..‘
TN un
'MUSCLE TISSUE

asecnice)
N -

Marcello Malpighi byl italsky
biolog a Iékar, je oznaCovan jako
,Otec mikroskopické anatomie,
histologie, fyziologie a
embryologie”

V roce 1661 identifikoval a
popsal plicni kapilarni sit
spojujici malé arterie a vény,
jeden z nejvétsich objevl v
historii védy.




Kapilary

« kapilary se souvislou
endotelovou vystelkou

« kapilary fenestrované

« kapilary s pory

« kapilary sinusoidni

endotelova bunka + bazalni lamina

* Metabolické funkce kapilar
e vyména plynu, Zivin
* propustnost kapilar /ovliviiovani../
» diapedéza leukocytu
 deaktivuji PG, Ser, kininy
» katabolizuji lipoproteiny..

* konvertuji angiotenzin |11, syntetizuji
NO

* uvolnuji prostacykliny /inhibice agregace
desticek/

* syntetizuji von Willebrandtv faktor




Kapilary se souvislou endotelovou vystelkou

Continuous Capillary

6-30 um
svalstvo, plice
bariéra krev-orgdn (mozek, thymus, testis)

stavba
* endotelové buriky + lamina basalis /1
bunka staci k vystlani pricného prumeru
kapilary/
* pericyty + jemna kolagenni a retikularni
vlakna

Pericyte

Basement
Membrane

Endothelium

vzduch

complete
basal lamina

continuous endothelial
lining

plicni alveolus



Kapilary fenestrované

* ve vybézcich endotelovych
bunek — fenestrace (60-80
nm) prepazené diafragmou

* lamina basalis kompletni
e stfevni klky, endokrinni zlazy

Fenestrated Capillary et
complete

basal lamina

0

fenestrated endothelial




Kapilary s pory

_ Fenestrations<%

¥

Podocyte
processes




Kapilary sinusoidni

* nepravidelné lumen — pramer
(8-40 um) kolisa v prabéhu téze
kapilary

e Stérbiny mezi bunnkami

 fenestrace v cytoplazmeé bunék

* nesouvisla lamina basalis

e schopnost fagocytozy
endotelovych bunék

* jatra, kostni dren, endokrinni
zlazy

Discontinuous Capillary incomplete

hasal lamina

fenestrated endothelial
lining

mﬁh.___:‘

i i— Space of 0
Endothelial
Fenestration

= Lumen of Sinusoidal Capillary




Kapilary sinusoidni

hepato

cyty
o R e

s

nfikeokiky | ey

* o »

-

QT VYWfJ‘f,yr

kapilary kapilary



Porta

dva systémy kapilarniho recisté
za sebou

arterialni

—J ¢ —
-

interlobar artery
and vein

ledviny

ni obéh

Esophageal veins

e Ny pOfyza



Obecna stavba cév

Tunica

* T. interna (intima) doverntug

connective tissue flor .

e endotel

* subendotelové vazivo —
kolagenni + retikularni vlakna

* T. media — cirkularné
usporadané hladkeé svalové
bunky + elasticka vlakna

Tunica
intima

* T. externa (adventitia)- ridké " fhifn,
kolagenni vazivo AN RNGE

external elastic lamina
smooth muscle cells

Tunica media



Arterie

* Arterie velkého kalibru (elastické)
* Arterie malého a stredniho kalibru (svalové)
* Arterioly

Elastic Tunica Muscular

, Tunica
artery a4 extgrna artery . {//,/ —_ externa
= Tunica » === Tunica
[ media A i
e E media
":I— Tunica ‘ = Tunica
intima VAL

Arteriole Tunica
_————__ J— externa

| Tunica
media

— Tunica
= intima



Arterioly

Arteriola afferens Arteriola efferens

e lumen < 0.5 mm

* endotel — Weibel-Paladeho
granula (s faktorem VIII)

* membrana elastica interna

* media — 1-3 (5) vrstev hladkych
svalovych bunék




e t. intima
* endotel
e subendotelové vazivo

membrana elastica interna —
zahusténa sit elastickych vilaken

t. media — nejtlustsi (az 40 vrstev
hladkych svalovych bunék),
kolagenni a elasticka vlakna

* membrana elastica externa

t. externa — fidké kolagenni vazivo




Arterie velkého kalibru (elasticke)

* T.intima — pomérné mohutna

* endotel

* subendotelové vazivo — rosolovité
* T. media — nejmohutnéjsi, bohata na

elasticka vlakna — membranae
fenestratae

* T. externa — tenka, longitudinalné
orientované kolagenni a elasticka
vlakna, vasa vasorum, nervi vasorum




Aorta — arterie elastického typu
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Aorta (orcein)
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Arterie uzaviraciho typu

hladké svalové bunky longitudinalné
na rozhrani intima-media, vyklenuji
intimu dovnitf — funkcné jako
chlopné, regulace pratoku krve

a. dorsalis penis
a. thyroidea..



V4
Vény
* T. intima a media jsou tenci, adventicia
nejtlustsi, vrstvy nejsou dobre ohraniceny, ve

stené vetsi mnozstvi kolagennich vldken, zilni

* Velké vény chiopné

* Malé a stfedni vény —1-9 mm « Adventicia velkych vén — navic obsahuje
svazky Ion%itudinélné probihajicich hladkych
svalovych

* Venuly —0.2-1 mm unék




Malé a stredni veny

chlopné — derivat intimy, malé a
stredni vény dolni poloviny téla



Velké vény - vena cava
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Dékuji Vam za pozornost.
Pripadné dotazy: jdumkova@med.muni.cz
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