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THE STRUCTURE OF THE ANIMAL CELL

The animal cell is one type of the eukaryotic cell and it is the elementary unit of the animal bodies.
It differs in its structure from the others cells.Metabolism constantly takes place in the cell and
between the cell and the enviroment.

The cytology is the science which deals with the structure and the function of the cell.

" Jouan. The animal cell contains
noosome  endoplasmic H .
T ) reticuum  Tollowing organelles:

plasma
membrane

a) the nucleus
b) the cell membrane
c) the cytoplasm
d) the endoplasmic reticulum
e) the Golgi apparatus
f) the lysosomes
g) the peroxisomes
h) the vacuoles
i) the ribosomes
j) the mitochondria
K) the cytoskelet
the microtubules
the microfilaments

cytoplasm
microtubules
(part of cytoskeleton)

lysosome

nucleus

. nucleolus

smooth N
endoplasmic . chromatin
reticulum - \ nuclear pore
g . nuclear envelope
free ribosome \

GOIQI complex http://www.animalport.com/img/Animal-Cell.jpg (2012)

centriole

The NUCLEUS has the nuclear envelope on the surface which contains the nuclear pores.They
allow to exchange the matter between the nucleus and the enviroment. In the nucleus there is the
chromatin containing the DNA. The chromatin is present in the nucleus when the cell is not
dividing.During the division of the nuclei the chromatin forms the units which are called
chromosomes. The eukaryotic chromosomes are linear.Each organism has a certain number of
chromosomes in the cell. The man has 23 chromosomes in the haploid cell and 46 chromosomes in
the diploid cell. The chromosomes set is called karyotype.

% 3 . The CHROMOSOME consists of

%B 81‘ KK ms ﬁ” a) the chromatids including the identic DNA
. . b) the centromera is the part where

m‘ m‘ ﬁaﬁ Ksh 35 m‘ 355 chromosomes are attached to the spindle
°Aa a0 a&o XX AN &b apparatus during the mitosis
AL S c) the telomeres are the ends of the

N e chromosomes
Nycear 000 . R d) the arms are parts which are separated by

Chromatin .~ #
Fiber

the centromere
p arm is shorter
g arm is longer

29
% R
) ¥, Histones
‘%. :F‘v“ o, http://micro.magnet.fsu.edu/cells/nucleus/images/chromatinstructurefigurel.jpg (2012)
il Figure 1 Chromosome http://www.mun.ca/biology/scarr/Karyotype_Denver_system.jpg (2012)
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THE CELL MEMBRANE is located on the surface of the animal cell.It contains the bilayer

Fibers of
extracellular
matrix (ECM)

Carbohydrate EXTRACELLULAR
FLUID

Glycoprotein

Peripheral
protein

Integral
protein

" http-/ikeep3.sjfc.edu/studentsicmg03165/e-port/vsg/Cell%20Membrane.gif (2012)

CYTOPLASM

composed of the molecul of the
phospholipid and the protein.The
phospholipides have two parts: the
hydrophilic part contains phosphoric acid
and it is turned outwards. The hydrophobic
part includes the fatty acids and it is turned
inwards. The protein molecules are
immersed in the lipid bilayer.They have
various functions (matter and signal transfer
and mechanical function-another structure
are bounded there). Glycoproteins is
formed from proteins and the sugars on the
surface.The lipids are bounded with the
sugars forming glycolipids. The cell
membrane is semipermeable. It does not

release the polar substance: ions, metabolites, coenzymes.The animal cells have the specific proteins
on the surface which allow to bond a certain type of the cell togerher.

The CYTOPLASM is located inside the cell.lt includes the membrane structure and the cytosol.
The cytosol is the fluid part containing large amount of inorganic and organic molecules.

The ENDOPLASMIC RETICULUM (ER) is the set of interconnected vesicles which are

N\
19_ER_and_Golgl jpg —

There are two types:

a) rough ER bounds the ribosomes and the
proteosynthesis takes place here

b) smooth ER doesn’t have the ribosomes.
The synthesis of the lipids and theconversion
of the non-proteins substances run here.

The RIBOSOMES are on the ER or freely in
the cytoplasm.They originate in the
nucleolus.The ribosomes consist of two
subunits which are composed of the
RNA.They play the key role in the
proteosynthesis.

The GOLGI APPARATUS is the set of the
cisternae.The GA collects and also modifies
the substance which originated in the ER
(proteins, lipids, hormones).It separates the
products as the vesicles.

http://scienceblogs.com/transcript/wp-content/blogs.dir/365/files/2012/04/i-bb44dcda09a9d6327b5e6123b13d22b6-ergolgi. j

(2012)

MITOCHONDRIA are small organelles.They consist of two membranes.The outer membrane is
smooth and it includes the pores which are permeable to polar matter.The inner membrane is folded
into shelves called cristae.Mitochondria have their own DNA.The aerobic degradation of some
substances (sugars, lipids) take place here.The big amount of energy is formed in the

mitochondria. The energy is stored as the ATP.

LYSOSOMES are vesicles including the hydrolytic enzymes and they are a place of degradation of

the material.

PEROXISOMES contain oxidases forming peroxide and katalases degrading peroxide.

VACUOLES contain the cell juice.

CYTOSKELET includes the tubular and the fibrous forming.They firm the cell and they form the
intercellular connections.The fibrous microfilaments are important for the movement of the cells
and the structures inside the cell. The tubular microtubules form the cytoskelet, spindle apparatus,

flagella and cilia.
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STAVBA ZIVOCISNE BUNKY

Zivo¢isna buiika je typem eukaryotické buiiky a je zékladni stavebni jednotkou té&l Zivoéichi.

Od ostatnich typti bunék se 1isi svou stavbou.

V buiice i mezi bunikou a prostiedim neustale dochézi v latkové vymeéng.

Cytologie je véda,kterd se zabyva stavbou a funkei buiky

. rough
ribosome  endoplasmic

mitochondrion, reticulum

plasma
membrane

cytoplasm
microtubules ’
(part of cytoskeleton)

lysosome

nucleus

smooth . nucleolus

endoplasmic ¥ ._ chromatin
reticulum . nuclear pore
g . nuclear envelope
free ribosome ; z
Golgi complex
centriole

Zivocisna buiika obsahuje
nasledujici organely:

a) jadro

b) plazmatickou membranu

c) cytoplasmu

d) endoplazmatické retikulum

e) Golgiho komplex

f) lysozomy

g) peroxizomy

h) vakuoly

1) ribozomy

j) mitochondrie

K) cytoskelet
mikrotubuly
mikrofilamenta

http://www.animalport.com/img/Animal-Cell.jpg (2012)

JADRO ma na povrchu jaderny obal ktery obsahuje pory. Ty umoziiuji vyménu latek s okolim.

V jadre je obsazen chromatin,ktery se sklada z DNA. Chromatin je obsazen v jadie které se
ned¢li.Pti déleni jadra tvofi chromatin Gtvary nazyvané chromosomy.

Eukaryotni chromosomy jsou linearni.Kazdy organismus ma uréity pocet chromosomt v bunice.
Clovék ma v haploidni buiice 23 chromosomtl, v diploidni buiice 46. Soubor chromosomi buiiky se

nazyva karyotyp.

%8 OF £8 - 6B £8

B KR a6 55 a8 #H 4

M a0 &b c®R AN db Vv prubéhu déleni
FRX R cAA AR
s e n = 63‘ chromosomu

Telomere
Solenoid < [
Chromatin 4 ¥

Nuclear
Frore Fiber

Nucleosomes —

Rl
o hd X <
R d b3
<1’%\.

'y 'g Histones
& oo

Condensed
Chromosome

Figure 1

CHROMOSOM se sklada z

a) chromatid které obsahuji identickou DNA
b) centromery. Centromera je ¢ast,kde se
chromosomy upinaji na délici vieténko

c) telomery. Telomery jsou koncové ¢asti

d) ramének. Raménka jsou ¢asti, které
rozdéluje centromera

p raménko je kratsi

q raménko je delsi

http://micro.magnet.fsu.edu/cells/nucleus/images/chromatinstructurefigurel.jpg (2012)
http://www.mun.ca/biology/scarr/Karyotype_Denver_system.jpg (2012)
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PLAZMATICKA MEMBRANA se nachazi na povrchu Zivo¢isné buiiky.Obsahuje dvouvrstvu,

Fibers of Carbohydrate exmaceLuan.  kterd je sloZzena z molekul fosfolipidi a
extracellular FLUID . - - . .
matrix (ECV) . T , bilkovin. Fosfolipidy maji dvé ¢asti:

TR hydrofilni ¢ast obsahuje kyselinu
fosfore¢nou a je obracena smérem
dovnitf. Hydrofobni ¢ast obsahuje mastné
kyseliny a je obracena dovnitt.
V lipidové dvouvrstveé jsou ponofeny
molekuly bilkovin.Ty maji rGznou funkci
( ptenos latek, signalu, mechanicka
funkce- vazou se zde dalsi struktury ).
Bilkoviny se na povrchu mohou vazat
s cukry a vznikaji glykoproteiny. Tuky

pron T prou® crromasw | S€ D@ povrchu vazou s cukry a vznikaji

- glykolipidy.

http://keep3.sjfc.edu/students/cmg03165/e-port/vsg/Cell%20Membrane.gif (2012)

F of Cholestaral
cytoskeleton

Plazmaticka membrana je polopropustna pro vodu. Je nepropustna pro polarni latky: ionty,
molekuly metaboliti, koenzymy. Zivo&isné buiiky maji na povrchu specifické proteiny které
umoznuji vazat dohromady urcity typ bunék.

CYTOPLASMA se nachazi uvnitt buniky. Sklada se z membranovych struktur a cytosolu.
Cytosol je tekuta ¢ast, ktera obsahuje mnozstvi molekul anorganickych a organickych latek .
ENDOPLAZMATICKE RETIKULUM (ER) je soubor vzijemné propojenych vacka

uspofadanych koncentricky kolem jadra. Existuji dva typy ER:

D p Nucleus - Cell membrane.

a) drsné ER vaze ribozomy a probiha zde
syntéza proteinti

b) hladké ER ribozomy nema.Probiha zde
syntéza tukli,pfeména neproteinovych latek

Protein expelled

Rou

{ | BA\Y D 4 endoplasmic
\¥ \ \) reticulum
\ ~0 A
| \ \ El
; SR 3 e
i [}l 3 Al
15 - 3
| / \
f

RIBOZOMY se nachazeji na ER nebo volné
Vv cytoplasmé. Vznikaji v jadérku.

Skladaji se ze dvou podjednotek tvorenych
RNA. Hraji klicovou roli v proteosyntéze.
GOLGIHO KOMPLEX je soubor plochych
cisteren.GK shromazd’uje a dale upravuje
latky, které vznikly v ER (proteiny, tuky,
hormony ... )

Produkty odskrcuje v podobé¢ vacki.

Transport Yol
vesice /
4 U

4

g http://scienceblogs.com/transcript/wp-content/blogs.dir/365/files/2012/04/i-
19_ER_and_Golgljpg \\ bb44dcda09a9d6327h5e6123b13d22b6-ergolgi.jpg (2012)

MITOCHONDRIE jsou malé organely.Skladaji se ze dvou membran:vnéjsi a vnitini. Vngjsi
membrana je hladkéa a obsahuje pory, které jsou propustné pro polarni slouceniny.Vnitini membrana
je zfasena a tvoii mitochondridlni kristy.Mitochondrie obsahuji vlastni DNA. Probiha zde aerobni
odbouravani nékterych latek (cukry,tuky). V mitochondriich vzniké4 velké mnoZstvi energie,ktera je
uloZena ve form& ATP.

LYSOZOMY jsou vacky,které obsahuji hydrolytické enzymy. Probihéd zde rozklad latek.
PEROXIOMY obsahuji oxidazy tvorici peroxid vodiku a katalazy rozkladajici

VAKUOLY obsahuji bunéénou stavu.

CYTOSKELET obsahuje trubicovité a vlaknité utvary. Ty zpeviuji bunku a tvoii mezibunééné
spoje.Vl1aknitd mikrofilamenta jsou diilezita pro pohyb buniky nebo struktur uvnitt bunky.
Trubicovité mikrotubuly tvoii cytoskelet,délici vieténko, bi¢iky, brvy ...
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THE CELL CYCLE AND THE MITOSIS

The cell cycle is the period runnig from the cell origin to its division.
It has two phases:  a) interphase

b) the cell division
The generation time is the duration of one cell cycle.The generation time is different. The
short generation time is typical for germ cells.Nerves cells have the long generation time. The
interphase is the longest part of the cell cycle.During this phase the cell grows and prepares
for the new division.The interphase has three parts:

M Gs-phase: The cell grows and forms new
cell organelles.
e . -
ol S-phase : The cell synthesizes the second
Al s 4 chromitide of the DNA.
Prep'acr:tion /\A Growth
G, s | Preparation B8 G G,-phase: The cell grows and prepares for
Ny the mitosis.
) Replication M-phase: The cell divides.

4
Go-faze: The cell passes into the resting
S stage. The cell can rest in the resting phase
or the cell can return to the cell cycle again.

http://www.bdbiosciences.com/wcmimages/apoptosis_analysis_cellcycle_phases_Irg.jpg2012)
In the interphase the nucleus includes the chromatin which isn’t e -

arranged into the chromosomes.The chromatin contains the fibre of the (Wi nefhriois puls) (Gupicaes)
DNA and the molecules called the histones. Son
There are two types of the chromatin:the euchromatin and the
heterochromatin.The euchromatin isn’t formed into the chromosomes
and the heterochromatin is fomed into the chromosomes. It is well
coloured and it is darker.

In the interphase the nucleus contains the chromatin which isn’t Nucolus Nuckar Plsme
arranged into the chromosomes.

G, OF INTERPHASE

The cell division includes two processes:
a) the division of the nucleus
b) the cell division (the cytokinesis)
The nucleus is divided in two ways:
a) the mitosis
b) the meiosis

The MITOSIS is a type of cell division. Two daughter cells arise from the mother cell. The
daughter cells have the similar genes and the same number of the chromosomes as the mother
cell(they are diploid). They are identical. The mitosis is a common way of dividing nuclei of
the somatic cells.

The MEIOSIS is the second method of cell division. The four different cells arise from
original cell. The daughter cell have a half number and various types of genes.
The nuclei of the gametes originate by the meiosis.

9
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PROCESS OF THE MEIOSIS
The mitosis has four stages: the prophase, the metaphase, the anaphase, the telophase.

The PROPHASE v

- - Early mitotic Aster
The nucleoli membrane disappears. spindle
The chromosomes condense.

The centrozom is divided into two new

~ Centromere

centrioles which are moved to the poles. N
The microtubules are connected and they !
form the basis of the mitotic spindle.
Chromosome, consisting
of two sister chromatids
The METAPHASE METAPHASE
The microtubules of the mitotic spindle are etaphase
attached to the chromosomes and to the
centrioles on the opposite end. |
The chromosomes line up in the equatorial e
plane.The chromosomes have two
chromatides in the metaphase.
The ANAPHASE ANAPHASE
The chromosomes are divided into two
parts.
The microtubules begin to shorten.
Each chromatid is pulled by the mitotic
spindle to the opposite pole. 7
The TELOPHASE TELOPHASE AND CYTOKINESIS

c 4
furrow 5

3. forming

The mitotic spindle wears off.

The chromosomes disappear.

The nucleoli membrane origins around the
new nuclei.

Nuclear #
2nvelope
formina

http://kvhs.nbed.nb.ca/gallant/biology/mitosis_phases.jpg (2012)
http://fretzmania.wikispaces.com/file/view/Mitosis_Pictures.jpg/31882161/Mitosis_Pictures.jpg (2012)

The CYTOKINESIS

The cytokinesis is the action where the cell divides.The cytokinesis immediately follows the
division of the nuclei.The fissure is created on the surface of the animal cell and the cell
gradually constricts. Two new daughter cells arise, they have the same number of the
chromosomes as the mother cell. The only difference is the new formed cells have
chromosomes created by only one chromatid. The second chromatid is formed during the
second phase of the cell cycle

10
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BUNECNY CYKLUS A MITOZA

Bunécny cyklus je obdobi probihajici od vzniku bunky a po jeji rozd€leni
Ma dv¢ faze: a) interfazi

b) bunécné déleni
Trvani celého cyklu se oznacuje jako generacni doba.Genera¢ni doba je riizna. Kratka
generacéni doba je typicka pro zarodecné buiky. Dlouhou generacni dobu maji napf. nervové
bunky.
Interfaze je nejdelsi ¢ast bunééného cyklu.Beéhem této faze burika roste a ptripravuje se na
nové déleni.Interfaze ma tii ¢asti:

G;-faze: bunka roste a dotvari bunééné
Go organely

5, & S-faze : buiika syntetizuje druhou
o # -
8 s chromatidu DNA
Preparation /\A Growth G,-faze: bunka roste a pfipravuje se
r -
G, Ritocis e G na mitozu
Crowth  \GU,  Synthesis M-faze: bunka se dgli
terph2
DNA 4y V ;. . . pr
Replication Go-faze: bunka prechézi do klidové faze
4 V klidové fazi mize buiika zlistat nebo se
vratit opét do bunécného cyklu
http://www.bdbiosciences.com/wcmimages/apoptosis_analysis_cellcycle_phases_Irg.jpg (2012) G, OF INTERPHASE
V interfazi jadro obsahuje chromatin,ktery neni uspotadan do s Rt
chromosomii. g

Chromatin obsahuje vlakno DNA a molekuly bilkovin zvané histony.
Existuji dva typy chromatinu: euchromatin a heterochromati.
Euchromatin je neni spiralizovany a Spatné se barvi.Heterochromatin se
spiralizuje do formy chromosomu.Dobfe se barvi a je tmavsi.
V interfazi jadro obsahuje chromatin,ktery neni uspotfadan do
chromosomii R iope e
Bunéc¢né déleni zahrnuje dva procesy:

a) deleni jadra (karyokineze)

b) déleni bunky (cytokineze)
Jadro se déli dvéma zpiisoby:

a) mitdza

b) meioza

MITOZA je druh bunééného déleni. Z mateiské buiiky vzniknou dvé buiiky dcefiné.
Dcetiné buiiky maji stejné geny a pocet chromosomi jako buiilka matefska(jsou diploidni).
Jsou identické.

Mitoza je Casty zpusob déleni jadra somatickych bunék.

MEIOZA je druhy zptisob bunééného déleni. Z mateiské buiiky vznikaji &tyfi buiiky dcefiné.

Dcefiné bunky maji polovi¢ni poc¢et chromosomu (jsou haploidni) a rizné formy genti.
Meiozou vznikaji jadra pohlavnich bunék.
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PRUBEH MITOZY

Mitoza ma Ctyti faze: profaze,metafaze,anataze,telofaze

PROFAZE

Jadernd membréna mizi.

Chromosomy spiralizuji.

Centrozom se déli na dva nové centrioly,
které se presouvaji k poltim.

Tvofi se mikrotubuly.

Mikrotubuly se spojuji a tvoii zaklad
déliciho vieténka.

METAFAZE

Mikrotubuly déliciho vieténka se ptipevni

k chromosomuim a k centriolam na opacném
konci.

Chromosomy se sefadi do ekvatoridlni
roviny.
Chromosomy v metafazi maji 2 chromatidy.

ANAFAZE

Chromosomy se rodéli na dvé chromatidy.
Mikrotubuly se zac¢inaji zkracovat.

Kazda chromatida je takto tazena délicim
vieténkem k opa¢nému polu.

TELOFAZE

Délici vieténko zanika.

Chromosomy despiralizuji.

Kolem novych jader vzniké jaderny obal.

PROPHASE

Early mitotic Agter
spindle

Centromere

Chromosome, consisting
of two sister chromatids

METAPHASE

Metaphase
plate

Centrosome at
Spindle one spindle pole

ANAPHASE

Daughter
chromosomes

TELOPHASE AND CYTOKINESIS

Cleavage Nucleolus
furrow 35 forming
s R

\uclear <
2nvelope
formina

http://kvhs.nbed.nb.ca/gallant/biology/mitosis_phases.jpg (2012)
http://fretzmania.wikispaces.com/file/view/Mitosis_Pictures.jpg/31882161/Mitosis_Pictures.jpg (2012)

CYTOKINEZE

Cytokineze je d¢j, pti kterém dochazi k rozdéleni bunky.Cytokineze bezprostfedné navazuje
na karyokinezi.

Na povrchu zivocisné buniky vznikne ryha a butika se postupné zaskrti.Vzniknou tak dvé nové
bunky, které maji stejny pocet chromosomu jako bunka matetska.

Jedinym rozdilem je to, Ze noveé vzniklé bunky maji chromosomy tvofené jen jednou
chromatidou. Druhé chromatida je syntetizovana ve fazi S buné¢ného cyklu.
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THE STRUCTURE OF THE ANIMAL CELL AND THE
MITOSIS —worksheet

1.Choose the correct answer:

The rough endoplasmic reticulum (ER) products: a) proteins b) lipids C) sugars
The ribosomes are included in : a) Golgi apparatus b) rough ER c) smooth ER

The ribosomes are made up of : a) 2 b) 3 ¢) 4 subunits

The mitochondria produce a) glucose b) oxygene C) energy

2. Describe the structure of the chromosome:

“qf SHV 4 “‘ ““
'_flg.lli’?!' -

o5 et
S LA &
WO ART AN
] o)
“:xm\t““\\‘l-
L)

6.
http://preview.turbosquid.com/Preview/Content_2009_09_23_ 12_04_38/chromosome_w.jpg7376485f-e5fa-45b4-8c64-1d4e0aa2c30dLarger. jpg (2012) S -
3. Decide if the answer is true or false:

Two daughter cells arising in the mitosis have the same

genes and the same number of the chromosomes as the mother cell. TRUE-FALSE
During the meiosis five haploid cells arise from one mother diploid cell. TRUE-FALSE
The prophase is the second part of the mitosis where the chromosomes

condense. TRUE-FALSE
The mitotic spindle is formed in the metaphase. TRUE-FALSE
The chromosomes are divided into two chromatides during the mitosis. TRUE-FALSE
The second chromatide is synthetized during S-phase of the cell cycle. TRUE-FALSE
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4. Describe the following pictures:

Early mitotic pster

spindle
o= Centromere

Chromosome, consisting
of two sister chromatids

Metaphase
plate

’ Centrosome at
Spindle one spindle pole

Daughter
chromosomes

Cleavage Nucleolus
furrow Wi forming

IS

\uclear
2nvelope
‘ormina

Write the name of the mitotic | Describe the mitotic phases
phase

http://kvhs.nbed.nb.ca/gallant/biology/mitosis_phases.jpg (2012)

. Match the numbers with the letters:

. mitochondria

. peroxisomes

. lysosomes

. vacuoles

. ribosomes

. cytoplasm

. cytoskelet

. endoplasmic
reticulum

9. Golgi apparatus

CONO Ol S WN B Ol

a) contain oxidases forming peroxide and catalases decomposing
peroxide.

b) contain the cell juice.

c) is a set of the cisternae.lt collect and modifies the substances.
d) play a key role in the protheosynthesis.

e) firm the cell and they form the intercellular connections.

f) are a place of intracellular digestion.

g) includes the membrane structure and the cytosol.

h) is a set of the interconnected vesicles which are arranged
concentrically around the nucleus.

1) the aerobic degradation of some substances takes place here.
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STAVBA ZIVOCISNE BUNKY A MITOZA — procvi¢ovani

1. Vyberte spravnou odpoveéd’:

Drsné endoplasmatické reticulum (ER) produkuje: a) proteiny b) lipidy c) cukry

Ribosomy jsou soucasti: a) Golgiho komplexu b) drsného ER c¢) hladkého ER
Ribosomy jsou tvofeny: a) 2 b) 3 c) 4 podjednotkami
Mitochondrie produkuji a) glukézu b) kyslik C) energii

2. Popiste stavbu chromosomu:

6.
Wmpeil Yt %

N
http://preview.turbosquid.com/Preview/Content_2009_09_23_ 12_04_38/chromosome_w.jpg7376485f-e5fa-45b4-8c64-1d4e0aa2c30dLarger. jpg (2012) I
3. Rozhodnéte, zda je odpovéd’ pravdiva ¢i ne:
Dv¢ dcefiné bunky vzniklé pfi mitdéze maji stejné geny a stejny pocet
chromosomil jako matef'ska burika. TRUE-FALSE
Béhem mei6zy vznika pét haploidnich bunék z jedné matefské
diploidni bunky. TRUE-FALSE
Proféaze je druha faze mitdzy, kde se chromosomy kondenzuyji. TRUE-FALSE
Délici vieténko vznika v metafazi. TRUE-FALSE
Chromosomy se déli béhem mitdzy na dvé chromatidy. TRUE-FALSE
Druha chromatida se syntetizuje béhem S-faze bunécného cyklu. TRUE-FALSE
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4. Popiste nasledujici obrazky:

Early mitotic pster
spindle
P Centromere

Chromosome, consisting
of two sister chromatids

Metaphase
plate

’ Centrosome at
Spindle one spindle pole

Daughter
chromosomes

Cleavage Nucleolus
i forming

Ca !
\luclearA X

2nvelope
formina

Napiste nazev faze mitozy Popiste fazi mitdzy

http://kvhs.nbed.nb.ca/gallant/biology/mitosis_phases.jpg (2012)

5. Prirad’te ¢isla k pismenum:

. mitochondrie

. peroxizomy

. lysozomy

. vakuoly

. ribozomy

. cytoplazma

. cytoskelet

. endoplazmatické
retikulum

. Golgiho komplex

CONO OIS~ WN B

©

a) obsahuji oxidazy tvofici peroxid a katalazy rozkladajici peroxid.
b) obsahuji bunécné st'avy.

¢) je soubor vackl.Shromazd'uje a upravuje latky.

d) hraji klicovou roli pfi proteosyntéze.

e) zpeviuji buiiku a tvoifi mezibunécnd spojeni.

f) jsou mistem nitrobunécného traveni.

g) obsahuje membranové struktury a cytosol.

h) je soubor navzajem spojenych vacki, které jsou koncentricky
usporaddany kolem jadra.

1) probihé zde aerobni rozklad nékterych latek.
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THE STRUCTURE OF THE BONE

A bone is hard, mineralized tissue. It consists of the following parts:

1) periosteum

2) internal structure: compact bone
spongy bone

3) bone marrow

Structure of Bone

Y
: ?
Spoegy borm [ ' l
Compact bora _ AL
e— Yellow matraw % j;i':'- o = T Y
- 2 — ] \
we » - A ¢ ’
Wit S - : ~ \
/ﬂf, =N
,,—/’—

~
== Peciottom

http://woostermiddle.stratfordk12.org/Content/The_Human_Body.asp(2011)

1) THE PERIOSTEUM

Periosteum is a fibrous membrane that is richly interwoven with nerves and blood vessels

Blood vessels penetrate into the bone. If the periosteum is damaged, an area has no nutrition and it
dies. Periosteum covers the bone surface in addition to articular surfaces.

In the deeper layer there are cells which are involved in bone formation.The bone grows in width.

2) INTERNAL STRUCTURE

a) compact bone:
The compact bone is in the middle of the bone.

b) spongy bone
The spongy bone is located at both ends of the bones.

The internal structure is made up of beams, forming arches. They make the bone resistant
to pressure. Spongy bone doesn’t contain the Haversian system. The main function of the
spongy bone is the transfer of tension and pressure to the bone.

3) BONE_MARROW
Bone marrow is situated in the internal part of the bone.

a) Red bone marrow is haematopoietic organ. Erythrocytes and leucocytes are formed
here. Red bone marrow is maintained in short, flat bones in adult.

b) Yellow bone marrow is created by storing fat. This bone marrow loses the ability to
haemopoiesis. Originally, the red bone marrow is in all bones but in childhood red bone
marrow changes to yellow bone marrow in long bones.
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The elementary unit is the OSTEON:

Osteon is composed of:

a) Haversian canal passes longitudinally, the vessels and nerves lead here.

b) lamellae form circular arranged matter.

c) lacunae are small spaces inside lamelae, there are osteocytes.

d) canaliculi are small canals between osteocytes.Projections of cytoplasm pass through them.
e) Volkmann’s canals lie transversely, they connect Haversian canals with the bone surface.

Lacunae containing osteocytes Qsteon of compact bone

Lamellae

.. Trabecuaeof spongy s Osteocytes

Canaliculi bone

Canaliculi

- Lamella

—
Volkmann's canal i A
. Central canal

www.en.wikipedia.org

(2012)

THE STRUCTURE OF THE LONG BONE:
The long bone is composed of three parts:

a) diaphysis : The diaphysis is the middle part of the bone.
b) epiphysis : The epiphysis forms the ends of long bones.
c) epiphyseal plate: The epiphyseal plate is located between the diaphysis and epiphysis.

Articular cartilage Periosteum

Cancellous bone Marrow cavity Compact bone

Epiphyseal plate

Epiphysis Diaphysis Epiphysis
Head Shaft
http://www.bbc.co.uk/schools/gcsebitesize/pe/appliedanatomy/2_anatomy_skeleton_rev4.shtm 1(2011)

TYPES OF BONE CELLS:

a) osteoblasts: Osteoblasts are bone cells that are specialized for the synthesis of bone matter.They
form a continuous layer on the surface of the bone.After some time converted into
osteocytes.

b) osteocytes: Osteocytes are mature bone cells that provide a balance of substances in the bone.

c) osteoclasts: Osteoclasts are multinucleated cells that break down the bone. They participate in
the rebuilding of the bone.
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STAVBA KOSTI

Kost je tvrda, mineralizovana tkan. Sklada se z nasledujicich ¢asti:

1) okostice

2) vnitini stavba : kost hutna
kost houbova

3) kostni dien

Structure of Bone

Spoegy borm . ! o (
Cempact bora e o\
| R Yollow matraw = o~ g0 TN
. - <!
‘ 4

http://woostermiddle.stratfordk12.org/Content/The_Human_Body.asp (2011)

1) OKOSTICE

Okostice je vazivova blana, kterd je bohaté protkana nervy a cévami.

Cévy pronikaji dovnitt kosti. Pokud je okostice porusend, urcita oblast nema vyzivu a odumira.
Okostice kryje povrch kosti kromé kloubnich ploch.V hlubsi vrstvé jsou buiiky, které se ucastni
tvorby kosti. Kost tak roste do Sitky.

2) VNITRNi STAVBA

a) kost hutna :
Kost hutna se nachazi ve stfedni ¢asti kosti.

b) kost houbovita

Kost houbovita se nachdzi v obou koncich kosti.

Vnitini struktura je tvofena tramci, které tvofi oblouky. Diky nim je kost odolna vici
zatizeni. Kost houbovita neobsahuje Haverstv systém. Hlavni funkce houbovité kosti je
pfenos tahu a tlaku na kost.

3) KOSTNi DREN

Kostni dient se nachazi ve vnitini ¢asti kosti
a) €ervena kostni dfen je krvetvorny organ. Vznikaji zde ¢ervené a bilé krvinek. U
dospé€lého ¢loveéka je ¢ervena kostni dien zachovana v kratkych, plochych kostech.

b) Zluta kostni dient se vytvari ukladanim tuku. Tato kostni dieni ztraci krvetvornou
schopnost.
Pivodné je ve vSech kostech Cervena dien, ale jiz v détském véku se v dlouhych kostech méni ve
zlutou.
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Zakladni jednotka je OSTEON:

Osteon se sklada z:

a) Haversiiv kanal prochazi podélng,vedou jim cévy a nervy

b) lamely tvofi kruhovité uspofadanou hmotu

c) lakuny jsou drobné prostory v lamelach, jsou zde ulozeny kostni bunky

d) canaliculi jsou drobné kanalky mezi kostnimi bunikami, prochdzeji zde vybézky cytoplasmy
jednotlivych bunék

e) Volkmanovy kanalky lezi pficné, spojuji Haversovy kanalky s povrchem kosti

Lacunae contzining osteocytes Osteon of compact bone
Lamellae Trabecuagof SPONGY Osteocytes
Canaliculi hone
‘ Canaliculi
Osteon = Maversian
canal
Periesteum
Lamella

Volkmann's canal

2 s i
www.en.wikipedia.org (2012) http://en.wikipedia.org/wiki/Osteon (2011)

STAVBA DLOUHE KOSTI :

M7 oM

Dlouha kost se sklada ze tii ¢asti:

a) diafyza: Diafyza je stfedni ¢ast kosti.
b) epifvzy: Epifyzy tvoti konce dlouhé kosti
C) rustové chrupavky: Ristové chrupavky se nachazeji mezi diafyzou a epifyzou.

Articular cartilage Periosteum

Cancellous bone Marrow cavity Compact bone

Epiphysis Diaphysis Epiphysis
Head Shaft

http://www.bbc.co.uk/schools/gcsebitesize/pe/appliedanatomy/2_anatomy_skeleton_rev4.shtml (2011)

TYPY KOSTNICH BUNEK:

a) osteoblasty: Osteoblasty jsou kostni buriky, které se specializuji na syntézu kostni hmoty. Tvoii
souvislou vrstvu na povrchu kosti.Po urcité dob¢ se pfeménuji na osteocyt.

b) osteocyty: Osteocyty jsou zralé kostni buriky, které zajist'uji rovnovahu latek v kosti

c) osteoklasty: Osteoklasty jsou mnohojaderné buiiky,které odbouravaji kostni hmotu. Podileji se
na prestavbé kosti.
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THE SKELETON - WORKSHEET

1. Write the number of:

a) carpal bones: b) metacarpal bones:
c) floating ribs: d) metatarsal bones:
e) vertebrae: f) all bones:

2. Describe the structure of the bone:

http://woostermiddle.stratfordk12.org/images/customer-images//structure_of_bone.jpg (2011)

3. Complete to the text:

Curvature of the spine backward is called....................... , curvature of the spine forward is
called .............Openings in the vertebrae form the spinal canal. ................... passes
through this canal. The hardest bone of the skull is ... ...................... This bone is the part
Of oo Thereis ....ooovvvviiiiiiininn.. bellow the lower jaw.Larynx
is hung on this bone.The pelvis is the area bounded by two .................. bones and
.................... bone. There is the ......................cartilage between two the pelvic bones,
whichiscalled ...................... The largest tarsal bone is ...........oooeviiiiiiiiiiiiiiiiiin,
The patellais the part of the ... e,

4. Match the numbers with the letters:

. hewborn skull

. radius and scaphoid bone
. atlas a axis

. intervertebral discs

. hip joint

. elbow

a) ball-and-socked joint

b) ellipsoidal joint

¢) connection by the connective tissue
d) connection by the cartilage

e) pivot joint

f) hinge joint

OOl WN
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6. Describe the structure of the joint:

http://www.m-a-i.in/images/synovial.gif (2012)

7. Add the following terms to the sentence:

periosteum haemopoietic waste products nutrition lacunae epiphysis
diaphysis colagen stellate canaliculli (small canals) growth cartilage
The important organic substance in the bone is ........................... The middle tubular
part of the long bone is called ........................ ,endsarecalled.....................
Osteocytes have .............c.ceevenne. shape and they are located in.....................ccooennnnn.
Each chamber is connected by .......................... In this way is provided .....................
and ...l are removed. The red bone marrow is ..........cooviiiiiiiiiian.... tissue, in
which ... are formed. It is gradually changed to ....................oll.
The bone grows in width by ........................ andinlengthby ................o

8. Describe the structure of the osteon:

Haversian canal
lamellae
lacunae
osteocytes

canaliculi

http://www.cerritosanatomy.com/images/bone/Osteon_xs_0187.jpg (2012)
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KOSTRA

1. NapiSte pocet:

a) zapéstnich kosti: b) zaprstni kosti:
¢) volnych Zeber: d) nartnich kosti:
e) obratlti: f) vSech kosti:

2. Popiste stavbu Kosti:

http://woostermiddle.stratfordk12.org/images/customer-images//structure_of_bone.jpg(2011)

3. Dopliite do textu:

Prohnuti patete smérem dozadu se nazyva ....................... , prohnuti patefe smérem
dopfedusenazyva ......................... Otvory v obratlich tvoii patetni kanal. Timto kandlem
prochazi ........................ Nejtvrdsi kosti lebky je kost ...................... Ta je soucasti
KOSt cuveeiiii Pod dolni Celisti se nachdzi ...
Na této kosti je zavéSen hrtan. Panev je prostor, ktery je ohrani¢eny dvéma kostmi
.................................. akosti..................... Mezi panevnimi kostmi je chrupavka,
Kterd se Nazyva ........coovviviiiineniniinnnn.. The largest tarsal bone is ............c.ocoviiiiiinin.
The patellais part 0f the ... e

4. . Prirad’te:

a) kulovity kloub 1. lebe¢ni kosti novorozence
b) kloub elipsovity 2. kost vietenni a lod’kovita
¢) spojeni vazivem 3. atlas a axis

d) spojeni chrupavkou 4. meziobratlové ploténky
e) kloub ¢epovy 5. ky€elni kloub

f) kloub kladkovy 6. loket
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6. Popiste stavbu kloubu:

http://www.m-a-i.in/images/synovial.gif (2012)

7. Dopliite do vét nasledujici pojmy:

Nejdulezitéjsi organickou latkou v kostech je .................oooeinnnil. Stiedni trubicovita ¢ast
dlouhé kosti se oznacuje jako ........................ , rozsifené konce jako ...l
Osteocyty maji ........coocvenvennnnnn... tvaralezi ...........oooiiiiiiin Jednotlivé komuirky
JSOU PrOPOJENY ..vvvveviniriniiananananns , ve kterych se nachazi ...................oooiiiiiinn,
Timto zpiisobem je zajistovana ........................... ajsouodvadény .............cooeiiinn
Cervena kostni diefi je .............cceevuueeiinnnn..n, tkan, ve které vznikaji ....................... ,
Postupné se méni ukladanim tuklna ...
Kost roste do Sitky pomoci ........................l. ado délky pomoci ...,

8. Popiste stavbu osteonu:

Haverstv kanal
lamely

lakuny
osteocyty

canaliculi

http://www.cerritosanatomy.com/images/bone/Osteon_xs_0187.jpg (2012)
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STRUCTURE OF THE SKELETAL MUSCLE

Muscular system, together with the skeleton forms a functional unit
It creates 40-50% of body weight (about 600 muscles)

The structure of the skeletal muscle:

a) fascia: fascia is on the surface of the muscle. It is very flexible,it has the ability of 100%
elongation and 30-50% reduction

b) tendons: tendons are at both ends and they attach a muscle to a bone

c) muscle part: it is the fleshy part of the muscle.

Perimysium Blood vessel

Muscle fiber

" : R Fascicle
Tendon Epimysium Endaomysium

www.training.seer.cancer.gov (2012)

MUSCLE FIBRE:

The Muscle fibre is a motor unit.

They are multicellular muscle cells with sarcolema (thin membrane) on the surface.

Muscle fibers have a diameter 20 to 150 um, length 0.5 - 20 cm. Inside, there is cytoplasm and
internal membrane system (sarcoplasmic reticulum).

They have varying amounts of mitochondria and up to several hundred of the myofibrils.
Mitochondria are important for energy production, myofibrils are the major contractile unit of
muscle.They provide the muscle contraction and relaxation.
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There are two types of the muscle fibres: slow-twich (or red fibres) and fast-twich (or white) fibres.
They have different colours and contract at different speeds.

Slow-twich fibres are adapted to function over long periods. Fast-swich fibres are adapted for short
bursts of explosive action.
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MYOFIBRILA:

Structure of the myofibrils:

a) Sarcomera: the basic structural unit of myofibrila

b) Z-disks: It is the part of sarkomera, where the actin fibers are attached.

c) Actin filaments:  They are made up of protein which is called actine.
Actin is formed by thin filaments.

d) Myosin filaments: They are made up of the protein which is called myosine.
Myosin is formed by the thick filaments with heads.
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The principle of muscle contraction:

The principle of muscle contraction is based on retraction of actin filaments among myosin
filaments.

a) The excitation occurs at the end of the nerve fiber.

b) The mediator (acetylcholine) is poured into the synoptic cleft of a neuromuscular plate.

c) An action potential in muscle fiber is formed.

d) Ca?" is released from biomembranes of sarcoplasmic reticulum (ER) and it reveals the active
sites on actin. ATP is needed for releasing energy.

e) Myozin heads attach to active places on the actin and move the actin inward (Mg®* is needed).
f) Ca®* binds to biomembranes ER. The link between actin and myosin is released. ATP is also

needed for muscle relaxation.
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STAVBA KOSTERNIHO SVALU

Svalova soustava, spole¢né s kostrou tvofi funk¢éni jednotku.
Tvoii 40 — 50% vahy téla (cca 600 svali)

Struktura kosterniho svalu:

a) povazka: povazka je na povrchu svalu. Je velmi pruzna, ma schopnost 100% prodlouzeni
a 30-50% redukce

b) Slachy: Slachy jsou na obou koncich a upinaji sval ke kosti

7w T4

C) svalova ¢ast: je to masita ¢ast svalu

B Perimysium Blood vessel

Muscle fiber

- Fascicle
Tendon Epimysium Endomysium

www.training.seer.cancer.gov (2012)

SVALOVE VLAKNO:

Svalové vlakno je pohybovou jednotkou.

Svalova vlakna jsou mnohobunééné svalové buiiky se sarkolemou (tenkou membranou) na povrchu.
Svalova vladkna maji primeér 20 — 150 m, délku 0.5-20cm. Uvnitt je cytoplasma a vnitini
membranovy systém (sarkoplazmatické retikulum).

Maji rizné mnoZstvi mitochondrii a aZ nékolik stovek myofibril.

Mitochondrie jsou dilezité pro produkci energie, myofibrily jsou hlavnimi kontraktilnimi
(stazitelnymi) jednotkami svalu. Zajist'uji kontrakci a relaxaci svalu.
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Existuji dva typy svalovych vlaken: pomalé (¢ervend) vlakna a rychla (bila vldkna.
Maji riznou barvu a stahuji se riznou rychlosti.
Pomald vlakna jsou ptizplisobena k tomu aby pracovala po dlouhou dobu. Rychla vldkna jsou
pfizplsobena k rychlé akci.
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MYOFIBRILA:

Struktura myofibrily:
a) Sarcomera: zakladni jednotka myofibrily
b) Z-disky: Jsou to ¢asti sarkomery, kde se upinaji aktinova vlakna.
¢) Actinové filamenty: Jsou tvofeny bilkovinou, ktera se nazyva aktin.
Aktin je tvofen tenkymi filamenty.
d) Myosinové filamenty: Jsou tvofeny proteinem, ktery se nazyva myosin.
Mpyosin je tvofen tlustymi filamenty s hlavickami.
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Princip svalové kontrakce:

Principem svalové kontrakce je zatazeni aktinovych filament mezi myosinovymi filamenty.
a) K excitatci dochazi na konci nervového vlakna.

b) Mediator (acetylcholin) se vylije do synaptické Stérbiny nervosvalové ploténky.

c) Vytvoii se akéni potencial na svalovém vlakné.

d) Ca®" je uvoln&n z biomembran sarkoplazmatického retikula (ER) a odhali aktivni mista na akinu.
ATP je potiebny pro uvolnéni energie.

e) Myozinové hlavicky se napoji na aktivni mista na aktinu a posouvaji aktin smérem dovnitf
(Mg”* je potiebny).

f) Ca?* se vaze do biomembran ER. Spojeni mezi aktinem a myosinem je uvolnéno. ATP je
potiebny také pro uvolnéni svali.
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BLOOD

Blood is a specialized red fluid that is circulated by the heart through the vertebrate circulatory system.
Blood makes up about 8% of the body mass of mammals.
The average man has 4-6 | of blood circulating around the body.

Function of the blood:

keeping the homeostasis

ability of clotting

transportation of oxygen from the lungs to the tissue cells.

transportation of carbon dioxide from the tissue to the lungs.

transportation of nutrients to the cells.

conveyance of metabolic wastes from the cells to the organs of excretion (kidneys, lungs, liver ...).
distribution of heat to the whole body.

Blood is composed of:

a) plasma
b) blood cells

PLASMA

Plasma is a pale yellowish fluid with a total volume of 2-3 liters in a normal adult.
It makes up about 55% of the total blood volume.

Water 90.0%
Proteins 7-8.0%
Inorganic lons 1,00%
Organic Substances 1,00%

Inorganic ions:

Sodium Na*
Potassium K*
Calcium ca®
Chloride CI
Hydrogen Carbonate HCO3
Phosphate PO,*

0,9% solution of natrium chloride is isotonic to blood plasm of human
Function of inorganic ions:

Keeping pH value (pH=7,4 )
Important for osmotic pressure ( 0,9% solution of natrium chloride is isotonic to blood plasma of human)

Organic substances:

a) dissolved proteins: albumin:  help to draw the water from tissues into blood
globulins:  ( immunoglobulins ): impotant for immunity
fibrinogen: participate in blood clotting

b) glucose: important as energy store ( normal blood glucose level is 4,4 — 5,5 mmol/ [)

¢) other substances: amino acids, vitamins, hormones, waste products , lipids,
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BLOOD CELLS

ERYTROCYTES:

Structure: Erythrocytes are flat, round, nuclear-free (in mammals) cells that are thin in the middle

Red blood cells include hemoglobin.

Hemoglobin contain polypeptide chains and heme. Heme has porfyrin structure with the iron in the middle.
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www. legacy.owenshoro.kctcs.edu (2011) http://www.bio.miami.edu/~cmallery/150/chemistry/hemoglobin.jpg (2011)
Erythropoesis: Erythropoesis is the formation of red blood cells in the bone marrow or in the liver and the spleen of
fetus.For the production of red blood cells are necessary to iron, vitamin B12 and erythropoetin.

Length of life: Red blood cells live 120 days and then disappear in the spleen.

Number:

women: 3,8 — 4,8 mil./ml
men: 4,5-5,5 mil./ml

The number increases with altitude. Neonates have 7 mil. / ml

LEUCOCYTES:
Leukocytes are cells with a nucleus, they have a different shape, sometimes unstable.

Number: 5000 —8000/ml

Types of leucocytes:
a) Agranulocytes:
Monocytes: Monocytes are the largest, have the ability of the fagocytosis.
Lymfocytes: Lymphocytes have the ability to recognize a foreign antigen and proliferate in the

blood.
There are two types of lymphcytes: lymphocytes B and lymphocytes T.
b) Granulocytes
Neutrofil: Neutrofil granulocytes are the most numerous and they can move freely around the body.
They have the ability of the fagocytosis.
Bazofil: These leucocytes contain heparin.
Eosinofil: Their number increases during allergic reactions or parasite infestation.
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http://cancergrace.org/cancer-treatment (2012)

THROMBOCYTES:

Platelets are bodies of irregular shape that have no nucleus.
They formed in the bone marrow from the
megacaryocytes.

Number: 200 000 — 300 000/ ml

Function: They have a key role in the blood clotting.
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KREV

Krev je specialni ¢ervena tekutina, ktera proudi ptes srdce obéhovym systémem obratlovci.
Krev tvoii asi 8% celkové hmotnosti téla savcu.
Clovék ma 4-6 1 krve proudici v téle.

Funkce krve:

udrzovani vnitiniho prostredi

schopnost srazeni

transport kysliku z plic do tkanovych bunck

transport oxidu uhli¢itého z tkani do plic

transport zivin do bun¢k

prenos produktl metabolismu z bunék do exkreénich organti (ledviny, plice, jatra ... )
rozvod tepla po celém téle

Krev se sklada z :

a) plazmy
b) krevnich bunék

PLAZMA

Plazma je svétla nazloutla tekutina o celkovém obejmu 2-3 litry u dospé€lého ¢lovéka.
Tvoti 55% celkového objemu krve.

Voda 90.0%
Proteiny 7-8.0%
Anorganické ionty 1,00%
Organické latky 1,00%

Anorganické ionty:

Sodik Na*
Draslik K*
Vapnik ca®
Chlor cr
Hydrogenuhli¢itany HCOs
Fosfore¢nany PO,*

0,9% roztok chloridu sodného je izotonicky s krevni plazmou ¢lovéka.
Funkce anorganickych iontu:

Udrzovani pH (pH=7,4 )
Dtlezité pro osmoticky tlak ( 0,9% roztok chloridu sodného je izotonicky s krevni plasmou )

Organické latky:
a) rozpustné proteiny:albuminy: pomahaji piitahovat vodu z tkani do krve
globuliny: (imunoglobuliny ): dalezité pro imunitu
fibrinogen: ucastni se srazeni krve
b) glukéza: dilezita jako zasoba energie ( normaalni hladina krevni glukézy je 4,4 — 5,5 mmol/ 1)

¢) jiné slouceniny: aminokyseliny, vitaminy, hormony, odpadni latky, lipidy,..............
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KREVNI BUNKY

ERYTROCYTY:

Structura: Erytrocyty jsou ploché, kulaté, bezjaderné (u savct) buiiky které jsou uprostied tenké.
Cervené krvinky obsahuji hemoglobin.

Hemoglobin obsahuje polypepidové fetézce a hem. Hem ma porfyrinovou strukturu se zelezem uprostied.
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Erytropoéza: Erytropoéza je vznik ¢ervenych krvinek v kostni dfeni nebo v jatie ¢i sleziné€ u plodu. Pro produkci
Cervenych krvinek je nezbytné Zelezo, vitamin By, a erytropoetin.
Délka Zivota: Cervené krvinky ziji 120 dni a pak zanikaji ve slezin¢.

Pocet:

Zeny: 3,8 — 4,8 mil./ml
muzi: 4,5-5,5mil./ml

Pocet ¢ervenych krvinek se zvySuje s nadmoiskou vyskou. Novorozenci maji 7 mil. / ml

LEUCOCYTY:

Leukocyty jsou buniky s jaddrem, maji rozilny tvar, nékdy nestabilni.

Pocet: 5000 —8000/ml

Typy leukocytu:
a) Agranulocyty:
Monocyty: Monocyty jsou nejveétsi, maji schopnost fagocytozy.
Lymfocyty: Lymphocyty maji schopnost rozeznat cizorodé antigeny a pronikat do krve.
Existuji dva typy lymfocytt: Lymfocyty B a lymfocyty T.
b) Granulocyty
Neutrofilni: Neutrofilni granulocyty jsou nejpocetnéjsi a mohou se volné pohybovat po téle. Maji
schopnost
fagocytozy.
Bazofilni: Tyto leukocyty obsahuji heparin.
Eosinofilni: Jejich pocet se zvySuje béhem alergickych reakci nebo napadeni parazity.
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http://cancergrace.org/cancer-treatment (2012)

TROMBOCYTY:

Krevni desticky jsou téliska nepravidelného tvaru, které
nemaji jadro. Vznikaji v kostni dfeni z megakaryocytt.
Pocet: 200 000 — 300 000/ ml

Funkce: Thrombocyty maji kliovou roli pti sraZeni krve

32


http://www.legacy.owensboro.kctcs.edu/
http://www.bio.miami.edu/~cmallery/150/chemistry/hemoglobin.jpg
http://cancergrace.org/cancer-treatment

TYPES OF VESSELS

Vertebrates have a closed circulatory system - their arteries and veins are connected by small blood
vessels in one unit.
There are 3 types of vessels:

ARTERIES:
Acrteries a) carry blood from the heart
b) supply the body with oxygenated blood (not pulmonary artery)

The largest artery is called the aorta.
The aorta branches into smaller arteries.
The smallest arteries are called arterioles.

The structure of the large arteries:
The walls of the arteries are strong and flexible.
They consist of 3 layers:
a) ligamentous tunic which contains collagen and a fine network of autonomic nerves
b) the middle layer contains elastic fibers and smooth muscle cells
c) inner layer consists of flat endothelial cells
d) the lumen of the internal space in the artery.

VEINS:
Veins a) carry blood to the heart
b) take deoxygenated blood from tissues (not pulmonary artery)

The veins of the legs contain valves that prevent backflow of blood.
The construction of the wall veins is similar to the arteries but it is thinner.
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CAPILLARIES:
Capillaries have a diameter of 5t0 20 um
a) The wall consists of only one capillary wall endothelial cells.
b) Between the cells there are many gaps.
¢) Nutrients and oxygen diffuse through the wall of the capillaries into the tissues
d) Waste products and carbon dioxide from the capillaries step out.

Capillaries form a dense network. They miss in cartilage, skin and some skin derivatives (nails,
hair), cornea, etc.
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SYSTEMIC CIRCULATION

a) The aorta leaves the left chambers of the heart and keeps oxygenated blood.

b) The aorta is composed of 3 parts: the ascending, arch and descending aorta.

c) The coronary arteries are separated from the ascending aorta and supply the heart.

d) Three arteries are separated from the aortic arch: those arteries supply the head, neck and upper
limb.

e) Three branches emerge from the aortic arch. They bring blood to the organs of abdominal cavity.
f) The aorta branches to the iliac artery at the level 4™ lumbar vertebrae. They supply organs in the
pelvis (bladder, sexual organ, rectum) and lower limb.

Artery branches in arterioles, arterioles branches in capillaries.

Capillaries bring blood rich in oxygen and nutrients. The tissue cells enter the blood capillaries,
carbon dioxide and waste products enter from the tissue cells to the blood in capillaries.
Capillaries unite into venules, veins unite into a vein.

The superior vena cava collects blood from the head and upper extremities. The inferior vena cava
collects blood from the legs, the abdominal wall of the genital organs, kidneys, liver.

HEPATIC PORTAL SYSTEM

Capillaries of the unpaired abdominal organs take blood to the hepatic portal vein.
The hepatic portal vein enters the liver.

Here it branches to capillaries and enters the liver lobes.

In the liver cells the absorbed substances are handed to the cells.

Blood from the liver enters the inferior vena cava.

PULMONARY CIRCULATION

The pulmonary trunk comes from the right ventricle, it is divided into two pulmonary arteries.
The pulmonary artery plunges into the right and left lung.

Avrteries branch into the capillaries; they bring deoxygeneted blood into the alveoli.

The Oxygenated blood from the lungs is colected to four pulmonary veins that carry blood into the
left atrium.
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TYPY CEV

Obratlovci maji uzavieny ob&hovy systém — to znamena, Ze jejich tepny a zily jsou propojeny
malymi cévami v jeden celek.
Existuji 3 typy cév:

TEPNY:
e vedou krev smérem ze srdce
e zasobuji télo okyslicenou krvi (ne plicni tepny)

nejvetsi tepna se nazyva aorta
aorta se vétvi na mensi tepénky
nejmensi tepny se nazyvaji

Stavba velkych tepen:
Stény tepen jsou pevné a pruzné. Skladaji se ze 3 vrstev:
a) vazivovy obal, ktery obsahuje kolagen a jemnou sit’ vegetativnich nervi
b) stfedni vrstva obsahuje elasticka vlakna a bunky hladké svaloviny
C) vnitini vrstva je tvofena plochymi endotelovymi bunikami
d) lumen je vnitini prostor v tepné.

ZIiLY:
a) vedou krev smérem do srdce
b) odvadéji odkyslicenou krev z tkani ( ne plicni tepny )

Zily dolnich konéetin obsahuji chlopng, které zabranuji zpétnému toku krve.
Stavba stény Zil je podobna jako u tepen, ale je tensi.
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VLASECNICE:
Vlasec¢nice maji prumér 5 - 20um

a) Sténu vlase¢nic tvoii pouze jedna sténa endotelovych bunék

b) Mezi bunkami je mnoho mezer.

¢) Ziviny a kyslik prostupuji ptes sténu kapilar do tkani

d) odpadni latky a oxid uhli¢ity vystupuji z kapilar smérem ven
Kapilary tvoii hustou sit’. Chybi v chrupavkach, pokoZzce a nékterych koznich derivatech ( nehty,
vlasy), rohovce atd.
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VELKY TELNi OBEH

a) Aorta vystupuje z levé komory srdce a vede okyslicenou krev

b) Aorta se sklada ze 3 ¢asti: vzestupné, oblouku a sestupné

C) Ze vzestupné Casti se oddéluji véncité tepny, které zasobuji srdce

d) Z oblouku aorty vystupuji 3 tepny: tyto tepny zasobuji hlavu, krk a horni koncetiny

e) Ze sestupné aorty odstupuji 3 vétve: piivadi krev k organtim dutiny bfisni

f) Na urovni 4.bederniho obratle se aorta vétvi na tepny kycelni. Ty zésobuji organy v panvi (
mocovy méchyt, pohlavni organy, kon¢nik ) a dolni koncetiny

Tepny se vétvi na tepénky, tepénky se vétvi na vlasecnice.

Vlasecnice privadéji krev bohatou na kyslik a Ziviny,do krve vlasecnic z bunck tkani vstupuje oxid
uhli¢ity a odpadni latky.

Vlasecnice se spojuji v zilky, zilky se spojuji v zily.
Horni duta Zila sbira krev z hlavy a hornich koncetin. Dolni duta Zila sbira krev z dolnich koncetin,
ze stén biiSnich, z pohlavnich organt, ledvin, jater

VRATNICOVY OBEH

Vlasecnice z neparovych organii dutiny bfisni odvadéji krev do vratnicové zily
Vrétnicova zila vstupuje do jater

Zde se vétvi na vlase¢nice a vstupuje do jaternich lalickt

V jaternich lalti¢cich jsou buikdm odevzdany vstfebané latky

Krev z jater vstupuje do dolni duté zily

PLICNi OBEH

Z pravé komory vystupuje plicni kmen,ktery se rozdéluje na 2 plicni tepny

Plicni tepny se zanoiuji do pravé a levé plice

Tepny se vétvi na tepénky a vlasecnice, do plicnich sklipki ptivadéji odkyslicenou krev
Okysli¢ena krev z plic se sbird do 4 plicnich zil, které ptivadéji krev do levé predsiné
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BLOOD — worksheet

1. Name 5 functions of blood:
2. Match the numbers with letters:
a) albumin 1. important as energy store
b) fibrinogen 2. help to draw water from tissues into blood
C) inorganic ions 3. keep pH value
d) globulins 4. important for imunity
e) glucose 5. participate in blood clotting
3. Write numbers of:
a) erytrocytes: WOmenN: ...........cccoeeveenennenns /ml, men: .................oelll / ml
D) JEUKOCYES: .. e / ml
C) LrOMDOCY S, ..o ettt e / ml
4. Describe the structure of hemoglobin:

Gy P €00~ 00 a)

B chain.__ H, CH,

\ b)

XC\‘{:T/ \c/ \} _cH,

C N—C
d 4| \\c on
o C. K
¢ \;:/ N/ \c\/ !
a chain”’ H
CH, ﬁ*cn,
Heme
Hemoglobin (Fe-protoporphyrin 1X)

http://www.bio.miami.edu/~cmallery/150/chemistry/hemoglobin.jpg
(2011)

5. Complete the text:

Erythrocytes are nuclear/ nuclear-free cells. Red blood cellsinclude ...............................

Erythropoesis is the formation of red blood cellsinthe ....................... For their
PrOQUCTION TT IS MECESSATY ....vut et ettt et et et et et et et e e e e e et et e e et e ee e eaeaans
Red blood cells live ................... and then disappearinthe .................cooiiiiiiiiin,
Leukocytes are cells with/ without a nucleus, they have a different shape. There are two types of
lEUCOCYLES: ..\vieie i and ... and they are divided
acording to the presence Of ........ooiiiii i,
The. oo are the largest, they have the ability of fagocytosis.The

. ...have a key role in immunity.The .......................oeeael. are the
most numerous granulocytes and they can move freely around the body. They have the ability of the
fagoCytosis. The ......ovini e contain heparin.
The numberofthe ... increases during an allergic reaction or
parasite infestation. Trombocytes have akeyrole in ................coooiiiiiiiiiiiiiiin...
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6. Sort the following terms properly:

a) agglutination 1. protein on the surface of red blood cells
b) agglutinogen 2. the clumping of erytrocytes in presence of antibodies
c) agglutinin 3. substance that causes particles to coagulate to
formed mass.
4. antigen
5. antibody

7. Complete the table:

Blood group aglutinogen antibody

8. Select the correct answer:

1. Which scientist was involved in the discovery of blood groups ?
a) S. Wright ¢) J.E.Purkyn¢ e) A.Flemming
b) L.Pasteur d) J.Jansky

2. Hemolysis of erythrocytes occurs :

a) in hypotonic enviroment

b) in hypertonic enviroment

c) thanks to the high and low temperatures

3. When a child may be affected by neonatal jaundice?
a) if the father is Rh™ and mother Rh*

b) if the father and mother is Rh*

c) if the mother and father is Rh

d) if the father is Rh* and mother Rh"

4. A man who has the blood type B has:

a) agglutinogen A and agglutinin anti-B in blood plasma
b) agglutinogen B and agglutinin anti-A in blood plasma
¢) agglutinogen A and agglutinin anti-A in blood plasma
d) agglutinogen B and agglutinin anti-B in blood plasma

5. Hematocrit is:

a) ratio of red blood cells to the blood plasma
b) ratio of red blood cells to the platelets

c) ratio of leukocytes to the trombocytes

d) ratio of leukocytes to the blood plasma
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KREV — procviCovani

1. Vyjmenuj 5 funkei krve:
2. Prirad’ Cislo k pismenu:
a) albumin 1. dulezité jako zasoba energie
b) fibrinogen 2. pomaha pieCerpavat vodu z tkan¢ do krve
C) anorganické ionty 3. udrzuje pH
d) globuliny 4. dilezité pro imunitu
e) glukoza 5. Gicastni se srazeni krve
3. NapiSte pocty :
a) erytroCytll: ZeNny: .......ooevvvevniinnannennes /ml, Muzii ... / ml
D) LEUKOCY: Lttt e / ml
C) tTOMBDOCYLU ..ttt ettt ettt et et et / ml
4, Popiste strukturu hemoglobinu:
Gy P €00~ 00 a)
B chain.__ CH, CH,
o
N b)
) STy
: SN
e o
\ H,C,
: \‘ Iron \C/ N /l\ /C\ /C CH’
a chain”’ HemeFe ch, H \S§CH,
Hemoglobin (Fo-prot(::):'::).hyrin 1X)

http://www.bio.miami.edu/~cmallery/150/chemistry/hemoglobin.jpg
(2011)

5. Dopliite text:

Erytrocyty jsou jaderné/ bezjaderné buiiky. Cervené krvinky obsahuji ............................
Erytropoeza je vznik ¢ervenych krvinek v ... K jejich tvorbé je nezbytné
Cervené krvinky Ziji ................... apak zanikaji v ... o,
Leukocyty jsou buiiky s/ bez jadra, maji rozdilny tvar. Existuji dva typy leukocytu :
................................... @ iiiiiiiiiiiieieiieneneene. a2 10zdElUjT se podle piitomnosti

...................................... jsou nejveétsi, maji schopnost fagocytozy. ..................... maji
kli¢ovou tlohu v imunité..................coeiiiiiiinnnn, jsou nejpocetnéjsi granulocyty a mohou se
pohybovat volné po téle. Maji schopnost fagocytozy. ....................... obsahuji heparin.
Pocet....oovvii se zvySuje béhem alergické reakce nebo pii napadeni
parazity. Trombocyty maji KIiCovou roli il ........oeoveeiniiiiiiiiiiiiiiiinne,


http://www.bio.miami.edu/~cmallery/150/chemistry/hemoglobin.jpg

6. Prirad’te spravné nasledujici vyrazy:

a) aglutinace 1. bilkoviny na povrchu ¢ervenych krvinek
b) aglutinogen 2. shlukovani erytrocytl v ptitomnosti protilatek
c) aglutinin 3. latka zptisobujici shlukovani ¢astecek

4. antigen

5. protilatka

7. Dopliite tabulku:

Krevni skupina aglutinogen aglutinin

8. Vvberte spravnou odpovéd’ :

1. Ktery védec se podilel na objeveni krevnich skupin ?
a) S. Wright ¢) J.E.Purkyn¢ e) A.Flemming
b) L.Pasteur d) J.Jansky

2. Hemolyza nastava :

a) v hypotonickém prostiedi
b) v hypertonickém prosttedi
c) diky vysoké a nizké teploté

3. Kdy mize byt dité postiZeno novorozeneckou Zloutenkou
a) kdyz je otec Rh™ a matka Rh”

b) kdyz je otec a matka Rh*

c¢) kdyz je otec 1 matka Rh

d) kdyz je otec Rh* a matka Rh"

4. Clovék ktery ma krevni skupinu B ma:

a) aglutinogen A and aglutinin anti-B v krevni plasm¢
b) aglutinogen B and aglutinin anti-A v krevni plasmé
c) aglutinogen A and aglutinin anti-A v krevni plasmé
d) aglutinogen B and aglutinin anti-B v krevni plasmé

5. Hematokrit je:

a) pomér ¢ervenych krvinek a krevni plazmy

b) pomér Cervenych krvinek a krevnich desticek
c¢) pomér leukocytl a krevnich desti¢ek

d) pomér leukocytt a krevnich desti¢ek
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THE STRUCTURE OF THE HEART

The heart is the hollow muscular organ big as the fist. The heart weight depends on the sex
(230-340 g).

Perikard The heart is located in the middle of the chest

(between the lungs, sternum and diaphragma). It

lies obliquely, the apex towards left, so the left

lung is smaller then the right one.

The heart is located in the pericardium.

. . The pericardium is the sac wrapping the heart. It

e consists of two layers-external and internal.
There is the fissure filled with the fluid between
the layers.The fluid facilitates the movement and

http://bote.hacettepe.edu.tr/wiki/index.php/Perikart prevents the friction.

THE STRUCTURE OF THE HEART

left common carofid artery The heart is composed of four chambers.
et 5;:;':"0" The vertical septum divides the heart into
_ : the right and left part.
ght puimonary A SN e Each part is divided into the atrium (thin

5 - S wall) and the ventricle (thick wall).

left pulmonary veins a) the right atrium receives oxygen-poor
i blood from superior vena cava

— b) the right ventricle pumps the
(mitral) valve deoxygynated blood to the pulmonary

trunk.

b - ianiasia c) the left atrium receives oxygeneted
coming through by pulmonary veins.
d) the right ventricle pumps oxygeneted
blood to the aorta. The left ventricle has the
hardest muscle.

Perikard

brachiocephalic
trunk

right venfricle

Inferior vena caveo

http://images.tutorvista.com/content/transportation/human-heart-internal-view. jpeq

THE VALVES:
There are valves between the atria and the ventricles and between the ventricles and the big vessels.
1) cuspid valves are located beween the atria and the ventricles. They are composed of two or three
flaps which are attached to the tendinous cords.Another end of tendinous cords is connected to the
papillary muscles. The tendinous cords prevent the valves from turning inside out.

a) the tricuspid valve is situated between the right atrium and the right ventricle.

b) the bicuspid valve is located between the left atrium and the left ventricle.

2) the semilunar valves are situated between the ventricles and the big vessels.
a) the pulmonary vlave is between the right ventricle and the pulmonary trunk.
b) the aortic valve is located between the left ventricle and the aorta.

The heart skeleton is formed by dense
connective tissue where the myocardium and
valves are attached.

It divides the atrium myocardium and the
ventricle myocardium.

It is electrically nonconductive.

It is composed of several rings around the
valves.These rings are interconnected.

http://skolajecna.cz/biologie/lmages/Textbook/Big/0030000/00069.pn
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THE LAYERS OF THE HEART

a) the epicardium is the internal layer of the

q pericardium on the surface of the heart which
o WS- T communicates with the heart fluid. _
s 2/ =sween ) the myocardium is the hardest layer. It is

Q—*;ﬁ;}% e more robust in the ventricles than in the atra.

f~.L.Q€f i T o The cells of conduction system are situated here.
i s ki (epicardium) [~ Heart - - - -
" oween | ) the endocardium lines the heart cavity and it

weame 1S 1N the contact with blood. It transferrs in the
http://legacy.owensboro.kctcs.edu/gcaplan/anat2/notes/Image261.gif heart Valves and the Internal Vessels Wa“

/

THE CONDUCTION SYSTEM OF THE HEART

The conduction system of the heart is consisted of cells which are able to form and widen impulses
around the heart.

The heart has following properties thanks to the conduction system.

a) autonomy (contractions originate in the heart independently from the CNS or humoral control)
b) automatism (the heart is able to create individual impulses to contraction)

¢) rhytmicity (stimuli to contraction are formed regularly)

Electrical System of the Heart
a) sinoatrial node lies in the wall of the right
Bachmann's Bundie atrium (next the enter of the superior vena cava).
The impulse spreads through the atrium muscle.
b) atrioventricular node lies on the boundary of
Left Bundie Branch the right atrium and the right ventricle
c) His Bundle leads from atrioventricular node
through the fibrous skeleton to the
interventricular septum.
| Gonducten d) Tawar’s bundles is formed by the division of
- the His Bundle.They lead through the
interventricular septum into the ventricle muscle
Right Bundie Branch e) Purkinje Fibers transfer the impulses into the
ventricle muscle.

Sinoatrial (SA)
Node

Anterior
Internodal
Tract

Middle
Internodal
Tract

Posterior
Internodal
Tract

Atrioventricular (AV) Node

http://mdmedicine.wordpress.com/2011/04/24/heart-conduction-system/

THE SYSTOLE is one of the phases of the heart revolution.During the systole the contraction of
the atria and the ventricles take place.Blood is pumped into the pulmonary trunk during the right
ventricle. During the systole of the left ventricle is blood pushed into the aorta.

THE DIASTOLA is another phase of the heart revolution.It is shorter than the systole.During the
diastole the heart muscle relaxes.

Normal Heartbeat The heart rate of an adult man is 72 beats per
SRR taan jaan el et minute. The systolic volume is the amount of
blood pumped by the left ventricle during

l . - © FastHeartbeat one contraction (60-80 ml).
ESsBe sesaannarins e Minute volume is the volume of blood which
as is pushed from the heart during one minute

P Wave QRS Complex T Wave

_ Slow Heartbeat ( 5 litres )

HEEFHE Elektrokardiogram is a record of changes
of the heart electrical activity.
 Irregular Heartbeat Incorect function of the conduction system
sy Snaaraas saes aasri leads into the disturbances in the heart rhytm
(arrhythmia).

Activation of the Activation of the Recovery wave |
atria ventricles O
http://www.cardiaccatheterization.info/cardiac-catheterization/electrocardiogram
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STAVBA SRDCE

Srdce je duty svalovy orgén velky jako pést. Hmotnost srdce se li§i v zavislosti na pohlavi

(230-340 g).

Perikard

\
\

Perikard

sSIvisI

Perikard
http://bote.hacettepe.edu.tr/wiki/index.php/Perikar t

STAVBA SRDCE:

Srdce se nachazi ve stfedni ¢asti hrudniku (mezi
plicemi,hrudni kosti a branici). Lezi Sikmo, hrot
smétuje nalevo, proto je leva plice mensi nez
prava.

Srdce je ulozeno v osrde¢niku.

Osrdec¢nik je vak obalujici srdce. Sklada se ze
dvou vrstev- vngjsi a vnitini. Mezi vrstvami je
Stérbina vyplnéna tekutinou. Tekutina usnadnuje
pohyb srdce a zabranuje tfeni.

left common carotid artery

brachiocephalic

tunk g

left subclavion
artery

arota

veins
eft atrium

right alvium

atrloventricular
(tricuspid) valve

chordae tendince 4‘“.

right ventricle

Inferlor vena caveo

. . . seotum o
ttp://images.tutorvista.com/content/transportation/human-heart-internal-view. jpe

h

CHLOPNE:

left pulmonary arterles
pulmonary frunk

Vle" pulmonary veins
semilunar valves

afrioventricular
(mitral) valve

Srdce se sklada ze 4 casti.

Svisla prepazka déli srdce na pravou a
levou polovinu.

KaZzda polovina je rozdélena na siil (tenka
sténa) a komoru (silna sténa )

a) prava sii pfijima odkyslicenou krev z
horni a dolni duté zily

b) prava komora ¢erpa odkysli¢enou krev
do plicniho kmene

c) leva siii pfijima okysli¢enou krev
ptichazejici plicnimi zilami

d) leva komora pumpuje okyslicenou krev
déle do aorty. Leva komora ma nejsilngjsi
svalovinu.

Mezi sinémi a komorami a mezi komorami a velkymi cévami se nachazeji chlopné. Ty zabranuji

zpétnému toku krve.

1) cipaté chlopné se nachazeji mezi sinémi a komorami. Skladaji se ze dvou ¢i tfi cipt, ke kterym
jsou pfipevnény Slasinky. Druhy konec $lasinek je spojen s papilarnimi svaly. Slasinky zabranuji

pfevraceni chlopné smérem do siné.

a) trojcipa chlopeii se nachazi mezi pravou sini a komorou
b) dvojcipa chlopeii se nachazi mezi levou sini a komorou

2) polomésicité chlopné se vyskytuji mezi komorami a velkymi cévami
a) plicni chlopen se nachazi mezi pravou komorou a plicnim kmenem
b) aortalni chlopei se nachazi mezi levou komorou a aortou.

http://skolajecna.cz/biologie/Images/Textbook/Big/0030000/00069.png

Srdecni skelet je tvofen hustym vazivem, na
kterém je upevnén myokard a chlopné.
Odd¢luje myokard sini a komor.

Je elektricky nevodivy.

Sklada se z n€kolika prstencti kolem chlopni.
Tyto prstence jsou navzajem propojeny.
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VRSTVY SRDCE

a) epikard je vnitini vrstva perikardu na
povrchu srdce, kterd komunikuje se srdecni
- e oo tekutinou. .
e b) myolgard je nej silngjsi VrStYa, % kOI}’lOI'aCh je
TP mohutpejsi neZ v sinich.Je tvofen srde¢ni
oy :,'p”}H svalovinou. Nachazi se zde také bunky
weesn | - grde¢niho systému pfevodniho
, weare C) €NAOKard vystyla srdeéni dutinu a je v
http://legacy.owensboro.ketcs edulgcaplan/anat2/notes/image261 gif kontaktu s krvi. Pfechazi v srde¢ni chlopné a

vnitini vrstvu cév

Pericardium

Myocardium

PREVODNI SYSTEM SRDECNI

Ptevodni systém srdecni je tvofen buitkami, které jsou schopny vytvaret a Sifit vzruchy po celém
srdci.

Diky srde¢nimu systému prevodnimu ma srdce nasledujici vlastnosti:

a) autonomii (srde¢ni kontrakce vznikaji v srdci nazavisle na CNS ¢i humoralnim fizeni)

b) automatismus (srdce je schopno tvofit samostatné podnéty ke kontrakcim)

c) rytmicita (podnéty ke kontrakcim se tvoii pravidelné)

Electrical System of the Heart
a) Sinoatrialni uzlik lezi ve sténé pravé sin€ (pii
I usti horni duté zily). Vzruch se odsud §iii po
svalovin¢ sini.
b) Atrioventrikularni uzlik lezi na rozhrani pravé
Left Bundle Branch siné akomory.
¢) Histiv svazek vede z atrioventrikularniho
uzliku srde¢nim vazivovy skeletem do
mezikomorové piepazky.
| Conduston d)_ Tawarova raménka Vzni_kaji rozdélenim
Hisova svazku.Vedou mezikomorovou
piepazkou do svaloviny komor.
S—— e) Purkynova vldkna vedou impulsy do
svaloviny komor.

Sinoatrial (SA)
Node

Anterior
Internodal
Tract

Middle
Internodal
Tract

Posterior
Internodal
Tract

Atrioventricular (AV) Node

http://mdmedicine.wordpress.com/2011/04/24/heart-conduction-system/

SYSTOLA je jedna z fazi srdecni revoluce. Pii systole dochazi ke kontrakci sini nebo komor.
Pti systole pravé komory se krev vypuzuje do plicniho kmene. Pfi systole levé komory je krev
vypuzovana do aorty.

DIASTOLA je dalsi fazi srde¢ni revoluce. Je krat$i neZ systola. Pfi diastole dochazi k uvolnéni
srde¢ni svaloviny.

Normal Heartbeat

Srdec¢ni frekvence dospélého ¢loveka je

72 tepl za minutu.

Systolicky objem je mnozstvi krve kter¢ je
vypuzeno levou komorou pfi jednom stahu
(60-80 ml). Minutovy objem srde¢ni je
objem krve, ktery je ze srdce vypuzen béhem
jedné minuty ( cca 5 litrci ).
Elektrokardiogram je zaznam zmény
elektrické aktivity srdce.Pfi nespravné funkci
.. ptevodniho systému pievodniho dochazi ke
Activationof the  Activation ofthe  Recovery wave P~ porucham srdeéniho rytmu (arytmii ).

atria ventricles T
http://www.cardiaccatheterization.info/cardiac-catheterization/electrocardiogram

R

as
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THE CIRCUTATION SYSTEM

1. Describe the structure of the heart

a) aorta
1 8 b) pulmonary valve
c) pulmonary arteries
? ’ d) left atrium
2 e) pulmonary veins
L f) right atrium
4 11 g) left ventricle
h) right ventricle
) k i) tricuspid valve
13 J) bicuspid valve
K) interventricular septum
14 1) superior vena cava
hitp://mackova.wol skisrdce.htm m) inferior vena cava

n) aortic valve

2. Eill in the text:

The heart is composed of ...........part ( ........atria and ........ventricles).................. prevent the
backflow.There are ...........ccoun...... valves between atria and ventricles, there are ......................
valves between the ventricles and the big vessels. The tendinous cords are attached to the ............
and the........ccccoeeee. TREY PIEVENL .. ..eiiiiiiiiiee ettt
Fibrous skeleton of the heart forms ...........ccccocvvevvievieninnnen. around the valves. The heart is
wrapped by ....ocooeviiiiieieee It is a fibrous sac which is composed of two layers. Between the
layers there is the fissure which is filled by the fluid. This fluid ..........ccccoieviiiiiiiciee,
The heart weights ........cccccoveiiiiiniinene ANd LIS DI S +.eeeeieiieiieee e
3. Describe the conduction system :

a) sinoatrial node

Sinoatrial (SA)
Node

b) atrioventricular node

Anterior
Internodal
Tract

Left Bundle Branch C) H is B u nd I e

Middle
Internodal
Tract

d) left bundle branch

Posterior
Internodal

p iy e) right bundle branch

) Purkinje Fibres

Right Bundle Branch

Atrioventricular (AV) Node

www.yalemedicalgroup.org (2012)

4. Explain the function of the conduction system:

Q) AUEONOMIY: ...ttt ettt ettt ettt e e bt et e et e ete e s e esaeeae s s eabeesseseesseeseesseeasesssenseesseeseenseensesssenseanseas

(0) LU 1 (0] 1= o YOO OSSPSR
C) TRYEMICTEY .+ tiiiiieeiiiee ettt ettt et e et e et e ettt e e ebeeeaaeeeseaeeassaeeenseeeessseeesseeeassaeeasseeessesessbeesnbneeansneennes
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5. Decide whether the answer is true:

a) the veins carry blood from the heart
b) the capillary wall consists of one layer of the cells

c) 2 arteries branch from tha aortic arch

d) the capillaries from paired organs of the abdominal cavity carry blood into

the portal vein

e) the pulmonary trunk rises from the rigth ventricle, it is divided to two

pulmonary arteries

f) big arteries have valves

g) the hepatic portal vein enters the liver

h) the normal heart rate is 120 rate per minute

6. Explain how blood flows through the body:

TRUE — FALSE
TRUE - FALSE

TRUE - FALSE
TRUE - FALSE
TRUE - FALSE
TRUE - FALSE

TRUE - FALSE
TRUE - FALSE

carofid artery
——— (also subclavian
artery to arms)

pulmonary
~ vein

aorta

mesenteric
arteries

renal artery

- iliac artery

a) systemic circulation:

b) pulmonary circulation:

7. Choose from the following answers::

The hardest layer of the heart is a) epicardium
The most robust muscle is located in a) right ventricle
Systolic volume is a) 60-80 ml

A large amount of the elastic fibre

is in the a) capillaries
Between the right ventricle and right

atrium there is a) tricuspid
Deoxygenated blood from the whole

body enters the a) right atrium
Oxygenated blood from the lungs

enters the a) right atrium
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b)myocardium
b) left atrium
b) 130-190 ml
b) veins

b) bicuspid

b) left atrium

b) left atrium

¢) endocardium
c) left ventricle
c) 5 litres
C) arteries
¢) pulmonary valve

c) right ventricle

c) left ventricle




OBEHOVA SOUSTAVA

1. PopiSte stavbu srdce

a) aorta
1 8 b) plicni chlopen
C) plicni tepny
2 9 14 r~
d) leva sin
2 e) plicni zily
10 oy
f) prava sin
4 11 g) leva komora
h) prava komora
5 12 ) L y
I) trojcipa chlopen
13 J) dvojcipa chlopen
K) mezikomorova piepazka
14 I) horni duta zila
http://mackova.wbl.sk/srdce.htm m) dOl ni duté. Zila
n) n) aortalni chlopen
2. Dopliite text :
Srdce se skladd ze .......... ¢asti (.....sini a.....komor). Zpétnému toku krve zabratuji ..................
Mezi sinémi a komorami se nachézeji ............... chlopnég, mezi komorami a velkymi cévami se
nachdzeji ............... chlopné. Slasinky se upinajik .......... Qi Zabranuji .....................
Vazivovy skelet tvofi ............. kolem chlopni. Srdce je obklopeno .................. Je to vazivovy
obal, ktery se sklada ze dvou vrstev. Mezi vrstvami je §térbina, kterd je vyplnéna tekutinou.
Tekutina ....o.oovivniiiiii e Srdce vazi ............... ajevelkéjako .............
3. Popiste srdecni systém prevodni
a) sinoatrialni uzlik
Bachmann's Bundle
Sinoatrial (SA) . . , , ,
s b) atrioventrikularni uzlik
I’:’:;er:ggal Left Bundle Branch C) HiSﬁV SVaZGk
Tract
Mdde d) leva vétev svazku
Tract
Posterior " Nl i e) prava vétev svazku
Tract N 2

_ f) Purkynovy vlakna
Right Bundle Branch
Atrioventricular (AV) Node

www.yalemedicalgroup.org (2012)

4. Vysvétlete funkce srde¢niho systému pirevodniho:

E ) I 1170331010101 L= ST SPPPRPPR
D) QUEOIMACIE .. .iiiiiiiiie ettt e ettt e e st e et e e e teeeeaaeeeas b e e e sa b e e e ab e e e b e e e bb e e e be e e e bt e e e nne e e anneeeanes
[0 I8 0742118 (031 ST ST PPRPI
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5. Rozhodnéte, zda je odpovéd’ pravdiva:

a) zily vedou krev smérem od srdce
b) sténa vlasecnic je tvofena jen jednou vrstvou bunék
C) Z oblouku aorty vystupuji 2 tepny

d) vlasecnice z parovych organt dutiny biisni odvadéji krev do vratnicové zily
e) z pravé komory vystupuje plicni kmen, ktery se rozd€luje na plicni tepny

f) velké tepny obsahuji chlopné
g) vratnicova zila vstupuje do jater

ANO-NE
ANO-NE
ANO-NE
ANO-NE
ANO-NE
ANO-NE
ANO-NE

h) normalni tepova frekvence dospélého Cloveka bez zatéze je 120 tept za minutu ANO-NE

6. Vysvétlete, jakvm zpusobem proudi krev v téle :

a) velky t€lni ob¢h :
carofid artery
——— (also subclavian
artery to arms)
puh:ﬂa'y = oulr:gary
b) maly télni ob¢h :
o -y
mmkandleos
www.daviddarling.info(2012)
7. Vyberte z nasledujicich odpovédi::
Nejsilngjsi vrstva srdce je a) epikard b)myokard
Nejmohutnéjsi svalovina se nachazi v a) pravé komote  b) levé sini
Systolicky objem je a) 60-80 ml b) 130-190 ml
Velké mnozZstvi elastickych vldken
obsahuji a) kapilary b) zily
Mezi pravou komorou a sini se
nachazi chlopen a) trojcipa b) dvojcipa
Odkyslicend krev z celého téla
pritéka do a) praveé siné b) levé sin¢

Okyslicena krev z plic vstupuje do @) pravé sin¢
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b) levé sin¢

c) endokard

¢) levé komoie
¢) 5 litra

c) tepny

¢) plicni

c) pravé komory
c) levé komory




THE RESPIRATION

The Respiratory system allows the exchange of gases between organism and environment.
Respiration = gas exchange

There are two types of breathing:

a) External respiration: External respiration is exchange of gases between the external
environment and lungs + lung gas exchange between alveoli and blood

b) Internal respiration: Internal respiration is exchange of gases between blood and tissues +
tissue metabolism

Mechanics of breathing

Breathing passes in the two respiratory movements: inspiration and expiration
Inspiration: Inspiration is an active action in which air enters the alveoli

Main inspiratory muscles: diaphragm, external intercostal muscles

Auxiliary inspiratory muscles: large and small pectoral muscle, scalene muscles
In the pleural slot there is vacuum.

The diaphragm flattens, the intercostal muscles contracts.

Thereby the capacity of the thorax increases and air is absorbed.

Expiration: Expiration is an passive action in which air gets away from the alveoli
Main expiratory muscles: diaphragm, internal intercostal muscles

Auxiliary expiration muscles: abdominal muscles

The expiration is an passive action, the muscles relax

The intercostal muscles can act with strong expiratory.

Diaphragm \
lowered \

Inspiration: Expiration:
Flattening of diaphragm Diaphragm and ribs return to
and rib elevation increases normal positions decreasing
volume of thoracic cavity; volume of thoracic cavity; air

| air moves into lungs moves out of lungs.

www.ecc-book.com/html/respir_regulation.html
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Costal breathing: type of respiration, during which ribs activity prevails.
Abdominal breathing: type of respiration, during which the diaphragm activity prevails.

Respiratory rate: average breathing rate for adult humans is 16 breaths per minute
The tidal capacity: the amount of air that is exchanged in physical rest in each inspiration and
expiration

itis about 0.5 |
Minute ventilation: the amount of air that is exchanges in physical rest for 1 minute ( about 8 dm)

Vital lung capacity: the amount of air that can be exchanged by strenuous inspiration and
expiration (about 4 dm, women: 3.5 dm, men: 5 dm?)

Residual lung volume (dead space): During breathing is used during of air breathing.
Part of air remains in the airways and does not take part in the gas exchange ( if you inhale air 500
ml, 150 ml remains in the airways and 300 gets into the alveoli )

Expiratory reserve volume: The maximal volume of air that can be expelled from lungs after
normal

expiration (about1—-1.51)
Inspiratory reserve volume: The maximal volume of air that can be inhaled after a normal
inspiration

(about251)

A, SPIROMETER

|_Lung Capacity

= pullpy
]
Y
raENDIng oFm
A paper mapply
—1
_HIEE
n Vital
Capacit |
L [ Sucking in as much as you can hYa |
A l after a normal mepiration Faxa || |
|
Yt T L
L HISET
AN N =8 ]
.| Resting tidal velume Total lung capacity - —_—
i Expiratory
Breathing out - reserve
1 forcefully after
| normal expiration | volume
y
Residual Volume courses.washington.edu/med610/pft/pft primer.html
r A 4

en.wikibooks.org/wiki/Human Physiology/The_respiratory _system

Spirometer: Spirometer is an device that measures the volume of exhaled and inhaled air. It
records the amount of air and the rate of exhalation. Using the obtained graph, and deviations from
normal

the doctor can assess the condition of the airways and reveal certain diseases.

Eupnea: Eupnea is normal quiet regular breathing.
Apnea: Apnea is the omission of breath lasting longer than 20 seconds. In neonates it may be
caussed by the immaturity of the respiratory system.
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RESPIRACE

Dychaci soustava umoziuje vyménu plyni mezi organismem a prostiedim.

Respirace = vyména plynii.

Jsou dva typy dychani :

a) Vnéjsi dychani: Vnéjsi dychani je vymeéna plynti mezi vnéj$im prostiedim a plicemi + vyména
plynt mezi plicnimi sklipky a krvi.

b) Vnitini dychani: Vnitini dychani je vymeéna plyn mezi krvi a tkdnémi + tkanovy
metabolismus.

Mechanika dychani

Dychani probiha dvéma zptsoby : vdech a vydech.

Vdech: Vdech je_aktivni dé&j, pti kterém vzduch vstupuje do plicnich sklipkd.
Hlavni dychaci svaly: branice, vnéj$i mezizeberni svaly

Pomocné dychaci svaly: velky a maly prsni sval, svaly klonéné

V pohrudni¢ni §térbin€ je podtlak.

Branice se zplo§ti,meziZeberni svaly se smrsti.

Tim se zvétsi objem hrudniku a vzduch je nasat.

Vydech: vydech je pasivni d¢j, pfi kterém vzduch odchazi z plicnich sklipkt
Hlavni vydechové svaly: branice, vnitini meziZeberni svaly

Pomocné dychaci svaly: bfi$ni svaly

Vydech je pasivni d&j,pii kterém dochézi k relaxaci svald.

Pfi silné vydechu mohou plsobit vnitini mezizeberni svaly.

Diaphragm
lowered

Inspiration:
Flattening of diaphragm
and rib elevation increases
volume of thoracic cavity;
air moves into lungs.

Expiration:
Diaphragm and ribs return to
normal positions decreasing
volume of thoracic cavity; air
moves out of lungs.

www.ecc-book.com/html/respir_regulation.html
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Zeberni dychani: Typ dychani, pti kterém pievazuje ¢innost Zeber.
Brisni dychani: Typ dychani, pti kterém pievazuje ¢innost branice.

Dechova frekvence: Pocet dechti dospélého ¢loveka za minutu.

Dechovy (respiracni) objem: Mnozstvi vzduchu, které se vklidu vyméni pii jednom vdechu a
vydechu. Je to asi 0,5 1.

Minutovy objem : Mnozstvi vzduchu, které¢ se v klidu vyméni za 1 minutu.

Vitalni kapacita plic: Mnozstvi vzduchu,které se vyméni pii usilovném vdechu a vydechu.
(asi 4 dm®, Zeny: 3,5dm?, muzi: 5dm?).

Residualni plicni objem (mrtvy objem): Béhem dychani se nevyuziva veskery vzduch v dychaci
soustaveé. Cast vzduchu zistava v dychacich cestadch a neti€astni se vymény plynt (Pokud vdechete
500ml vzduchu, 150 ml ztistava v dychacich cestach a 300 ml jde do plicnich sklipkii.)

Rezervni vvdechovy objem: Mnozstvi vzduchu, které mize byt vydechnuto po normalnim
vydechu

(asi 1-1.51)
Rezervni vdechovy objem: Mnozstvi vzduchu, které mtze byt usilovné vdechnuto po normalnim
nadechu (asi 2,5 1).

A, SPIROMETER

|_Lung Capacity | o
v o : FORNTING drum
1 /-H_h\" bl l paptr sapply
I ;{f now o =

Vital

Capacity I “-j‘:h\
t
|

- ll_ ey ( = 1 II..\. _L e r
| 2l \1 —
capacity :I. _J _J L. — ___,_J

M

Inspiratery

[ Sucking in as much as you can
! afer a normal mepirabion

velume

AN N

] Resting tidal volume

T

<
a
<

RN

[ Expiratory
Breathing out 2 feserve
Lk forcefully after
| normal expiration | volume
y
1 courses.washington.edu/med610/pft/pft_primer.html(2012)
r A 4

en.wikibooks.org/wiki/Human Physiology/The_respiratory_system (2012)

Spirometr: Spirometr je pfistroj, ktery méfi mnozstvi vdechovaného a vydechovaného vzduchu.
Zaznamenava mnozstvi vzduchu a rychlost vydechu. Pomoci ziskaného grafu a odchylek od normalu
muze I¢kat posoudit stav dychacich cest a odhalit néktera onemocnéni.

Eupnoe: Eupnoe je normalni, klidné, pravidelné dychani.
Apnoe: Apnoe je zadrZeni dechu vice nez na 20 sekund. U novorozencli miiZze byt zpisobena
nezralosti dychaci soustavy
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TRANSPORT OF RESPIRATORY GASES

I. Transport of OXYGEN:
Partial pressure of oxygen in alveolar air is about 14 kPa.

Oxygen is transported takes place in two ways:

a) dissolved in blood plasma
b) carried by hemoglobin in erythrocytes

Hemaoglobin:

Hemoglobin is a protein with quaternary structure and it is made up of:
a) protein part called globin: This part consists of four polypeptide chains (alpha and beta)
b) non-protein prosthetic group called heme. There are 4 hemes in hemoglobin.
Heme consists of large heterocyclic organic ring structure (called porphyrin) with the iron in the
middle.

Polypeptide
chain
B chain.__

€00~ 00
da

2
-

7.5 um

a chain”’

Heme
Top view Hemoglobin (Fe-protoporphyrin 1X)

nnnnnnnnn ne.

www.legacy.owensboro.kctcs.edu (2011) http://www.bio.miami.edu/~cmallery/150/chemistry/hemoglobin.jpg (2011)

A hemoglobin molecule can bind four oxygen molecules (each heme combines with one molecule
of oxygen).
Binding of hemoglobin with oxygen is reversible.

Oxyhemoglobin: Oxyhemoglobin occurs when the iron in hemoglobin binds oxygen.
Oxyhemoglobin is a lighthly red.
Deoxyhemoglobin: Deoxyhemoglobin arises after the release of oxygen.
Deoxyhemoglobin is blue to red-violet.

Karbonylhemoglobin: Karbonylhemoglobin occurs when CO binds with hemoglobin.
The affinity of CO for hemoglobin is 200 times higher than the oxygen.
The binding of hemoglobin with CO is reversible, but it is a slow process.

Methemoglobin: Methemoglobine arises during the oxidation of iron Fe'' to Fe"" in effects of
nitrates and nitrites.

a) Partial pressure of oxygen in the alveoli is greater than the partial pressure of deoxygenated
venous blood which flows into the lungs.
Therefore, oxygen penetrates by diffusion from the alveoli into the blood.
b) Partial pressure of oxygen in tissues is lower than in the oxygenated arterial blood.
Therefore, oxygen is released into tissues.
The carbon dioxide is vice versa.
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Transport of CARBON DIOXIDE:

The carbon dioxide is transported takes place in two ways:

a) dissolved in blood plasma

b) carried by hemoglobin in erythrocytes (it arises karbaminohemoglobin)
c) transported by blood plasma in the form of HCO3

CO, + H,O - H,CO3 > HCO;3 + H"

Body tissue  Blood capillary Blood capillary

W

£ .
Diffusion of carbon dioxide

Diffusion of carbon dioxide
from the tissues into blood from blood into the alveoli
www.elp.manchester.ac.uk(2012) www.elp.manchester.ac.uk (2012)

The principle of_transport of carbon dioxide

a) Carbon dioxide enters from the cells to the capillaries.

b) CO, reacts with water in erythrocytes. Carbonic acid is created and it is immediately
dissociates to H* + HCOj".

c) HCOj3  exits from cells into plasma.

d) HCOg'travel in the blood plasma into the lungs.

e) HCOj3' enters the red blood cells in the pulmonary capillaries.
Here it reacts with H* and creates carbonic acid.

f) Carbonic acid is converted to CO, and H,0.

g) CO, diffuses wall capillaries into the alveoli.

Respiratory gases interact. Increased CO, content in the blood helps displace of O, from blood to

tissues.

( BRAINSTEM RESPIRATORY ARE/—\)

Carotid Sinus Nerve,

Vagus Nerve Chemoreceptors (carotid and aortic bodies)
in the carotid and aorta record amounts of
oxygen.

www.ecc-book.com (2012)

Carotid
4 bodies

Aortic
bodies
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PRENOS DYCHACICH PLYNU

L. Pfenos KYSLIKU:
Céstecny tlak kysliku v alveolarnim vzduchu je 14 kPa.
Ptenos kysliku se uskuteciiuje dvéma zpusobyi:

a) rozpustén v krevni plasme
b) pfenaSen hemoglobinem v erytrocytech

Hemoglobin:

Hemoglobin je bilkovina s kvartérni strukturou a je tvoren:
c) bilkovinnou ¢asti zvanou globin: Tato ¢ast obsahuje 4 polypaptidové fetézce (alfa a beta)
d) nebilkovinnou prosthetickou skupinou zvanou hem. V hemoglobinu jsou 4.

Hem se sklada z velké heterocyklické kruhovité struktury ( zvané porfyrin ) s zelezem uprostied.

Polypeptide
chain

B chain.__

b . e
o<
H,C /C\c/ \C/ N\ ~CH;

[
R NN

7.5 um

Heme
Top view Hemoglobin (Fe-protoporphyrin 1X)

mmmmmmmm ne.

www.legacy.owensboro.kctcs.edu (2011) http://www.bio.miami.edu/~cmallery/150/chemistry/hemoglobin.jpg (2011)

Molekula hemoglobinu miiZe vazat 4 molekuly kyliku ( kazdy hem se slucuje s 1 molekulou
kysliku ).
Vazba hemoglobinu s kyslikem je reverzibilni.

Oxyhemoglobin: Oxyhemoglobin vznika, kdyz Zelezo v hemoglobinu vaze kyslik.
Oxyhemoglobin je svétle Cerveny.
Deoxyhemoglobin: Deoxyhemoglobin se objevuje po uvolnéni kysliku.
Deoxyhemoglobin je modry az ¢erveno-fialovy.

Karbonylhemoglobin: karbonylhemoglobin vznika, kdyz se CO vaze na hemoglobin.
Afinita CO k hemoglobinu je 200 x vyssi nez ke kysliku.

Vazba hemoglobinu a CO je reverzibilni, ale je to pomaly proces
Methemoglobin: methemoglobin vznika pii oxidaci Zeleza Fe'" na Fe'"
dusitani.

pusobenim dusi¢nanti a

a) Parcialni tlak kysliku v plicnich sklipcich je vétsi nez parcialni tlak v odkysli¢ené Zilni krvi,
ktera protéka ptes plice. Proto kyslik pronika difuzi z plicnich sklipkti do krve.

b) Parcialni tlak kysliku ve tkanich je nizsi nez v okysli¢ené tepenné krvi. Proto je kyslik
uvoliiovan do tkéni.

U oxidu uhli¢ité je to naopak.
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Pienos OXIDU UHLICITEHO:
Ptenos oxidu uhli¢itého se uskutecituje dvéma zptisoby:
a) rozpustény v plasme

b) prienasSen hemoglobinem v ¢ervenych krvinkach
¢) prenasen krevni plasmou ve fomé HCO3

CO, + H, O > H,CO; > HCO; + H*
Body :eissue Blood c;apiEIary Blood capillary Lung

@

€0y

co,

| Alveolus

¥

\

Diftize oxidu uhli¢itého z tkani Difize oxidu uhli¢itého z krve do plicnich
do krve sklipkt
www.elp.manchester.ac.uk) (2012) www.elp.manchester.ac.uk (2012)

Princip prenosu oxidu uhlicitého
a) Oxid uhli¢ity vstupuje z bun¢k do kapilar
b) CO; reaguje s vodou v erytrocytech. Tak se tvoti kyselina uhli¢ita,ktera ihned
disociuje na H* + HCOs'.
¢) HCO3 unika z bunék do plasmy
e) HCOg cestuje v krevni plasmé do plic
f) HCO3 vstupuje do erytrocyti plicnich kapilarach.
Zde reaguje
g) Carbonic acid is converted to CO, and H,0.
h) CO, diffuses wall capillaries into the alveoli.
Respiratory gases interact. Increased CO, content in the blood helps displacement of O, from blood
to tissues.

( BRAINSTEM RESPIRATORY AREA)

Carotid Sinus Nerve,

Vagus Nerve Chemoreceptors ( carotid and aortic bodies )
in the carotid and aorta record amounts of
oxygen.

www.ecc-book.com (2012)

Carotid
4 bodies

Aortic
bodies
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THE HORMONAL SYSTEM

The organism is controlled in nervous and humoral way.
Hormones are chemical substances that regulate the function of individual organs and affect vital
processes.

Basic types of hormones
a) hormones of endocrine glands
b) neurohormones
c) tissue hormones

Chemical composition of hormones:

Chemical composition of hormones is different. There are 3 types of hormones
a) protein and peptide (e.g. insulin,glucagon, ... )
b) amino acid (e.g. thyroxine, triiodothyronine )
c) steroid (e.g. testosteron, progesteron ... )

Hormones affect a) the total metabolism
b) managing with water and ions
c) growth
d) reproduction

HYPOTHALAMUS-PITUITARY SYSTEM

Hypothalamus
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http://akramania.byethost11.com/Harrison/Book/Part%2015.%20Endocri

nology%20and%20Metabolism/Section%201.%20Endocrinology/333.ht
m (2012)

HYPOTHALAMUS:

Hypothalamus is a part of the diencephalon. It releases hormones, some of which affect the activity
of the pituitary gland (liberins, statins). Some are transported to the neurohypophysis . Here they are
stored and then washed in the blood (e.g. antidiuretic hormone, oxytocin).

The hypothalamus also controls hunger, thirst, regulates body temperature and affects emotions.
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HYPHOFYSIS (PITUITARY _GLAND )

The pituitary gland consists of two parts:
a) adenohypophysis
b) neurohypophysis

Neurohypophysis :
Neurohypophysis is the part of the pituitary gland which is connected to the hypothalamus by
projections of neuroendocrine cells.

Here the hormones that originete in the hypothalamus are stored:
a) antidiuretic hormone
b) oxytocin

a) ANTIDIURETIC HORMONE :
Antidiuretic hormone regulates the reabsorption of water from urine to blood.

b) OXYTOCIN:
Oxytocin acts on smooth muscles and causes muscle contractions during labor and during infant
sucking.

Adenohypophysis:

Adenohypophysis is the anterior part of the pituitary gland which produces several hormones.
a) growth hormone
b) hormones affecting the activity of endocrine glands
c) prolactin

a) THE GROWTH HORMONE :
Growth hormone affects the metabolism of nutrients ( proteins, lipids, sugars )

b) hormones affecting the endocrine glands :
ACTH (adrenocorticotropic hormone): It affects the adrenal glands.
TSH (thyreotropic hormone): It affects the thyroid gland.
GONADOTROPIC hormones: They affect the gonads.

PROLACTIN:
The prolactin controls milk production, the development of mammary glands, affects parental

behavior.
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http://www.tumblr.com/tagged/pituitary?before=1316543681 (2012
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HORMONALNI SOUSTAVA

Organismus je fizen nervovée a latkove.

Hormony jsou chemické latky, které reguluji funkcei jednotlivych orgénti a ovliviiuji Zivotné
dilezité procesy.

Zakladni typy hormon: a) hormony 714z s vnitini sekreci
b) neurohormony
c) tkailové hormony

Chemické slozeni hormonii:

Chemické slozeni hormont je riizné.Existuji 3 typy hormonti:
a) bilkovinné a peptidové (napt.inzulin,glukagon, ...)
b) aminokyselinové (tyroxin, trijodtyronin)
¢) steroidni (testosteron, progesteron ...)

Hormony ovliviiuji ~ a) celkovy metabolismus
b) hospodateni s ionty a vodou
c) rust
d) rozmnoZzovani

HYPOTALAMO-HYPOFYZARNI SYSTEM

Hypothalamus > ,
Third ventricle

Neuroendocring ——MM— H

cell nuclei i‘, n":;"\ s

o L)
Superior —

\

Midbrain

hypophyseal Stalk
Pons Lz::r:onal Inferior
vessels / Zrtpec:shyseal
Pituitary gland i
Trophic
FADAM. hormone
www.zbynekmlcoch.cz (2012) selri‘reting
cells e
e ey R= \ /¥ | Posterior
Anterior gl Y ; pituitary
pituitary N ' = 3
” - \ Short portal
/\Hormone/ vessel
secretion
http://akramania.byethost11.com/Harrison/Book/Part%2015.%20Endocri
nology%20and%20Metabolism/Section%201.%20Endocrinology/333.ht
m (2012)
HYPOTHALAMUS:

Hypothalamus je ¢ast mezimozku. Uvoliiuje hormony, n€které z nich ovliviiuji ¢innost hypofyzy
(liberiny, statiny ). N&které jsou dopravovany do neurohypofyzy. Zde jsou skladovany a pak
vyplavovany do krve ( antidiureticky hormon, oxytocin).

Hypothalamus také tidi pocity hladu, Zizné, reguluje télesnou teplotu a ovliviiuje emoce.
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HYPOFYZA

Hypofyza se sklada za dvou casti:
a) adenohypofyzy
b) neurohypofyzy

Neurohypofyza :
Neurohypofyza je ¢ast hypofyzy, ktera je propojena s hypothalamem vybézky neurosekre¢nich
bunék.
Jsou zde skladovany hormony, které vznikaji v hypothalamu:
a) antidiureticky hormon
b) oxytocin

ANTIDIURETICKY HORMON :
Antidiureticky hormon fidi zpétné vstiebavani vody z moci do krve

OXYTOCIN:
Oxytocin piisobi na hladké svalstvo a vyvolava stahy svalstva pfi porodu, pfi sani kojence.

Adenohypofyza:
Ptedni ¢ast hypofyzy, ktera produkuje nékolik hormont

a) rustovy hormon
b) hormony ovliviujici zlazy s vnitini sekreci
c) prolaktin

RUSTOVY HORMON:ovliviiuje metabolismus Zivin (bilkovin, tuki, cukrit)

hormony ovliviiujici zlazy s vnitini sekreci:

a) ACTH (adrenokortikotropni hormon): ovliviiuje nadledviny
b) TSH (tyreotropni hormon): oviviiuje Stitnou Zlazu

c) GONADOTROPNI hormony: ovliviiuji pohlavni Zlazy

PROLAKTIN: prolaktin fidi tvorbu mléka, rozvoj mlé¢nych zlaz, ovlivituje rodi¢ovské chovani

H

. Onrtocin M,\
Proloctin_ ——__

T —— :
Gonadotropins

' [FSH, tH Breast
| \\\\ P

\

s '
Ow
y

ACTH_ D
B

Skin

http://www.tumblr.com/tagged/pituitary?before=1316543681
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THE ENDOCRINE GLANDS

THE PINEAL GLAND
pineal gland is corpuscle attached to the ceiling chamber

Pineal gland

of the deincephalon. Hybothalamiip
hormone: MELATONIN Pituitary gland
Functlo_n: . . . . Thyroid gland ——{;
melatonin controls the saving of the pigment in the skin, Parathyroid glands = ‘4w

It retards reproduction (slowdown of sexual maturation ) Thymus » o

and it affects internal biorhythm clocks. .

Adrenal glands ‘{
(atop kidneys) f

Production of melatonin is dependent on the length of A AT 3 ‘;"
light. Its production decreases with the increase of day. Eencieas » ‘3 - A
Ovary )
(female) LY | T/.g |
Testis /' '
THE THYROID GLAND (male) o~ 8

The thyroid gland is paired. It consists of two lobes on the

both sides of the thyroid cartilage which are connected in ) i o _ .
the shape of the letter H. http://brandisphysiologyspace.wikispaces.com/file/view/endocrineglands

.pa/118466745/endocrineglands.jpg (2012)

It products the thyroxin, triiodthyronin, calcitonin

TYROXIN (T,) a TRIIODTHYRONIN (T3)

Function: They affects metabolism, thermoregulation, growth (increase in protein production), development
CALCITONIN

Function: Calcitonin decreases the level of calcium and PO ions in the blood.

THE PARATHYROID GLANDS

Parathyroid glands are 4 lenticular formations on the back surface of the thyroid gland.
PARATHYROID HORMONE:

Parathyroid hormone increases the permeability of cells to calcium and phosphate ions.

= sl
I ;-.. v 7
T 3 -
S g /
> 1
Increase Ca2+ Decrease Ca2+ Decrease Ca2+ ]
deposition in uptake in reabsorption
bones intestines from urine
If Ca2+ levels Calcium
too high Homeostasis . - levels fall

(normal calcium
levels in blood)

Calcium

If Ca2+ levels levels rise

& oo
A \ £
A - of

2\ . j oy /
rathyroid | > |

\ Increase Ca2+ Increase Ca2* Increase Ca2+

release from bones uptake in reabsorption
intestines from urine

http://ncwcbiol01.wordpress.com/category/uncategorized/
THE ADRENAL GLANDS:
The adrenal glands are two organs located on the upper pole of the kidney.
They form a small pyramid.They are composed of medulla and cortex.

a) CORTEX

CORTISOL.: Cortisol is a hormone from the glucocorticoid group. It is formed in the middle layer of the cortex.
function: cortisol control the conversion of all nutrients

it increases the overall availability organism in stressful situations (stress, infectious disease, a large body,
exertion, pain, cold, heat)
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MINERALCORTICOIDS

ALDOSTERONE — Aldosterone is formed in the outer layer of cortex.

It controls sodium reabsorption and excretion of ions, potassium ions

b)MEDULLA

ADRENALINE

Aldosterone causes enlargement of the muscle vessels. It supports the heart activity - increases the speed and strength of
contractions,improves lung ventilation, stimulates brain activity .

NORADRENALINE
Noradrenalin causes general vasoconstriction and increases blood pressure, reduces blood flow to peripheral tissues.

Functioning of the aldosterone Functioning of the glucose
Glucose Insulin __Glucose
Effects of Aldosterone: : ol itiida roel
Increased protein number and function «
r—— e =0 N " ‘

\
\
\ Glucose enters
l | cell through
Glucose Insulin Insulin on receptor glucose channel
Na+ channel recaptor opens glucose channel ‘
3 Na+ , - ~
| P 4 A
2k (@W® @ PN
K+ ;
f

! '\\ ‘f\ >/’ d \. d )j

Iumen|| | \\ﬂj,,,v"/ Nucleus g Nucleus

\ Body cell Body cell Giucose inside of cell

www.optimumhealthvitamins.com (2012 )

www.sharinginhealth.ca (2012)

Langerhans islets of the pancreas
a-cells : They products INSULINE
function: Isuline reduces blood glucose.

B-buiiky : They products GLUKAGONE

function: It is an antagonist of insulin
Glucagon increases the breakdown of glycogen to glucose in the liver (not muscle)
It increases in the blood glucose.

&-buiiky : They produce SOMATOSTATIN

THE TESTES
Leydig’s cells located around seminiferous tubules. They produce testosterone.
TESTOSTERONE: Testosterone is steroid hormone.
function: Testosterone affects the growth and development of male sex organs in puberty.
It affects: the formation of male secondary sex characteristics,

growth and development of the whole body;

induces a behavior typical of an adult male,

promotes the formation of proteins, causes muscle growth (anabolic effect)

OVARIES
a) Graaf’s follicles:
ESTROGENS
Estrogens are steroid hormones
Function: Estrogens affect the menstrual cycle (proliferative phase )
development of female accessory sex organs;
development of female secondary sex characteristics;
development of genital ducts in the mammary gland;
b) corpus luteum: the transformation that occurs Graafova follicle
PROGESTERONES:
Function: Progesterone affects the uterine lining.
It prevents the maturation of other Graafs follicles in the ovaries.
It inhibits contraction of uterine muscle.
It has an impact on the development of the mammary gland.
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ZLAZY S VNITRNI SEKRECI

SISINKA = EPIFYZA( pineal gland )

Pineal gland

Sisinka je télisko piipojené ke stropu komory mezimozku. Hypothalamus
hormon: MELATONIN Pituitary gland
funkce: Melatonin fidi ukladani barviva v kuzi, )

. N . . (i Thyroid gland 2
brzdi rozmnozovani (zpomaleni pohlavniho dozravani) Parathyroid glands = &=
ovlivituje vniténi hodiny = biorytmy Thymus i 5
Produkce melatoninu je zavisla na délce osvétleni kbl eyl ‘ 1
s prodluzovanim svételného dne na jafe jeho tvorba klesa. =1 ,a /

Pancreas 3% 3 s /

W r r W r | ‘/
STITNA ZLAZA ovary ' | |
Stitna zlaza je parova zlaza. Je tvofena dvéma laloky po {famale) s Ve j
obou stranach §titné chrupavky ,které jsou spojeny ve (Trf‘:}LS) /_} 'y
tvaru pismene H. % A

Produkuje tyroxin, trijodtyronin, kalcitonin.

http://brandisphysiologyspace.wikispaces.com/file/view/
endocrineglands.jpg/118466745/endocrineglands.jpg (2012)

TYROXIN (T,) a TRIJODTYRONIN (T5)

Funkce: ovliviiuje metabolismus, termoregulaci, rust ( zvySovanim tvorby bilkovin ), vyvoj.
KALCITONIN

Funkce: Snizuje hladinu vapenatych a fosfore¢nanovych ionti v krvi.

PRISTITNA TELISKA

Pfistitna téliska jsou 4 Cockovité utvary na zadni strané §titné zlazy na povrchu nebo jsou zanofeny.
PARATHORMON:

Zvysuje propustnost bunék pro vapenaté a fosfore¢nanové ionty:

o
‘\;
Increase Ca2+ D Ca2+ D Ca2+
deposition in uptake in reabsorption
nes intestines from urine

If Ca2+ levels ~ Calcium
too high Homeostasis levels fall
(normal calcium

levels in blood) B = . Calcium

If Ca2+ levels

. levels rise
too low B,

- %
- «
>
Increase Ca2+ Increase Ca2+ Increase Ca2+ _
release from bones uptake in reabsorption
intestines from urine

http://ncwcbiol01.wordpress.com/category/uncategorized /

NADLEDVINY (glandulae suprarenales)

Nadledviny jsou parovy organ, lezi na hornim polu ledvin. Maji tvar malych pyramid. Jsou slozeny z ktiry a dfené.

a) KURA

KORTISOL Kortisol je hormon ze skupiny glukokortikoidl. Je tvofen ve stfedni vrstvé kiry.

funkce: - kortisol fidi pfemény vSech Zivin
- zvysuje celkovou pohotovost organismu pii zat€¢zovych situacich (stresy, infekéni choroby, velka télesna
namabha, bolest, chlad, horko)
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MINERALOKORTIKOIDY
ALDOSTERON:Aldosteron se tvofi v zevni vrstvé kury.
Ridi zpétné vstfebavani sodnych iontl a vylu¢ovani draselnych iontd.

b) DREN

ADRENALIN

Adrenalin zplsobuje rozsiteni svalovych cév. Podporuje srde¢ni ¢innost - zvysuje rychlost a silu stahd srde¢niho svalu,
zlepSuje ventilaci plic, povzbuzuje ¢innost mozku.

NORADRENALIN

Noradrenalin zptsobuje celkové zuzeni cév a zvySuje tak krevni tlak, snizuje pratok krve perifernimi tkanémi.

Piisobeni aldostaronu Pisobeni glukozy
Glucose Insulin Glucose
Effects of Aldosterone: X o Chsi o
Increased protein number and function | «
~ e -

Glucose enters
‘ cell through
Glucose Insulin Insulin on receptor glucose channel
Na+ channel recaptor opens glucose channel ‘
3 Na+ - = =
' PR : >
2K+ Y7 SO /SO
K+ f ;
f

| | £
\ | -

l \ ‘
\ X |
\‘\.J,;_,n/ Nuceus il Nuceus g \\/
|

ll
\ ) Body cell Body cell Glucose inside of cell

www.optimumhealthvitamins.com (2012)

www.sharinginhealth.ca (2012)

Langerhansovy ostruvky slinivky bri$ni
B-buiiky (75% Langerh o) - produkuji INZULIN
ucinek: Inzulin snizuje hladinu gluk6zy v krvi.

a-buiiky (17-24% Langerh 0) — produkuji GLUKAGON - antagonista inzulinu,
ucinek: Glukagon je antagonista inzulinu.
Glukagon zvySuje §tépeni glykogenu na glukdézu v jatrech (ne ve svalech).
Zvysuje hladiny glukozy v Krvi.

&-buiiky (1-8% Langerh 0) — produkuji SOMATOSTATIN

VARLATA
Leydigovy buiiky se nachazeji kolem semennych kanalki a produkuji testosteron
TESTOSTERON: je steroidni hormon
funkce: ovliviiyje rist a rozvoj muzskych pohlavnich organti v obdobi puberty
vznik muzskych sekundarnich pohlavnich znakia
rust a vyvoj celého téla
navozuje chovani typické pro dospélého muze
_ podporuje tvorbu bilkovin,coz zpiisobuje narist svalové hmoty (anabolicky u¢inek)
VAJECNIKY
Graafiiv folikul
ESTROGENY
Estrogeny jsou steroidni hormony
Funkce: ovliviiuji menstruaéni cyklus ( proliferaéni fazi
vyvoj zenskych ptidatnych pohlavnich organt,
vyvoj zenskych sekundarnich pohlavnich znaki
rozvoj vyvodnych cest v mlécné zlaze
Zluté télisko: vznika pfeménou Graafova folikulu)
GESTAGENY — PROGESTERON:
Funkce: plsobi na sliznici d€lozni
brani dozravani dalsich Graafovych folikuli ve vajecniku
tlumi stahy délozniho svalstva
maji vliv na rozvoj mlécné zlazy
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a)
b)

c)

a)
b)

c)

d)
e)
f)

HORMONAL SYSTEM — WORKSHEET

Choose the correct answer:

growth hormone is formed in
adenohypophysis

adrenal glands
neurohypophysis

. thyreotropic hormone affects

pancreas
gonads
thyroid gland

renin arises in
adenohypophysis
kidneys
neurohypophysis

adrenocorticotropic hormone
affects

pancreas

adrenal glands

thyroid glands

oxytocine affects

uterine muscles

storing pigments in the skin
body growing

antidiuretic hormone

affects the absorption of sodium
affects the absorption of
calcium

affects the absorption of water

prolactin is produced by
adrenal glands
adenohypophysis

thyroid gland

gastrin is produced by
small intestine

stomach

large intestine

erythropoietin

allows forming of erythrocytes
mediates the growth effect
acts on the the corpus luteum

10.

a)
b)

c)

11.

a)
b)
)

calcitonin

increases the calcium level in blood
decreases the sodium level in blood
increases the calcium level in blood

pineal gland

produces the aldosterone
produces the choriongonadotropin
produces the melatonine

. thymus

effects on the development of the
lymphocytes

inhibites the secretion of peptides
hormones

effects on the thyroid gland

. serotonin is produced by

the brain
the stomach
the kidneys

. Graaf follicle produces

estrogens
progesterone
testosterone

. B-cells of pancreas produce

insulin
glucagon
cortisol

. parathormone

increases the calcium level in blood
decreases the sodium level in blood
increases the sodium level in blood

. the anterior pituitary hormones are

aldosterone
growth hormone
oxytocine

. thyreotropic hormone

contains the iodine

controls the activity of the thyroid gland

arises in the thyroid gland
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11. Match the numbers with the letters

Endocrine glands

1
2 -
3 a) ovaries
4 b) testes
5 i _ .
n c) pineal gland

d) hypothalamus

7 . t ‘( e) thymus

8 J . J i~_ A3 o a ' f) parathyroid gland
» g) thyroid gland

4 —/. B —';Le h) hypophysis

10 " _ 3{ i) adrenal glands

J) pancreas

I11. Fill in the blanks:

1. vasopressin 2.0xytocine 3. hypothalamus 4. hypophysis 5. adenohypophysis
6. adrenocorticotropic hormone 7. hormones effecting gonades

8. prolaktin 9. growth hormone  10. hormones effecting endocrine glands

11. thyreotropic hormone  12. neurohypophysis
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9)
h)

i)

9)
h)

i)

HORMONALNI SOUSTAVA- procvi¢ovani

Vyberte spravnou odpovéd’:

rustovy hormon vznika v
adenohypofyze
nadledvinach
neurohypofyze

. tyreotropni hormon ovliviiuje

slinivku bfi$ni
pohlavni zlazy
Stitnou zlazu

renin vznika v
adenohypofyze
ledvinach
neurohypofyze

adrenokortikotropni hormon
ovliviiuje

slinivku bti$ni

nadledviny

Stitnou zlazu

oxytocin piisobi na
dé€lozni svalstvo
ukladani barviva v kiizi
rust téla

antidiureticky hormon
ovliviiuje vstiebavani sodiku
ovliviluje vstfebavani vapniku
ovliviiuje vstiebavani vody

prolaktin je produkovan
nadledvinami
adenohypofyzou

Stitnou zlazou

gastrin je produkovan
tenkym stfevem
zaludkem

tlustym stfevem

erytropoetin

umoziuje tvorbu cervenych krvinek
zprostiedkova ucinek rastového
hormonu

pusobi na zluté télisko
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13.
a)

. kalcitonin

zvysuje hladinu vapniku v krvi
snizuje hladinu sodiku v Krvi
snizuje hladinu vépniku v krvi

. SisSinka

produkuje aldosteron
produkuje choriongonadotropin
produkuje melatonin

. brzlik

pusobi na vyvoj lymfocytt
tlumi sekreci peptidovych hormont
pusobi na Stitnou zlazu

serotonin je produkovan
mozkem

b) zaludkem

c)

14.
d)
e)
f)

15.
d)
e)
f)

16.
d)
e)
f)

17.
d)
e)
f)

18.
d)
e)
f)

ledvinami

Graafiv folikul produkuje
estrogeny

progesteron

testosteron

B-buiiky slinivky brisni produkuji
inzulin

glukagon

kortisol

parathormon

zvySuje hladinu vapniku v Krvi
snizuje hladinu sodiku v Krvi
zvySuje hladinu sodiku v krvi

mezi hormony adenohypofyzy patii
aldosteron

ristovy hormon

oxytocin

thyreotropni hormon
obsahuje jod

fidi ¢innost §titné zlazy
vzniké ve §titné Zlaze



I1. Prirad’te Cisla a pismena:

Z1azy s vnitini sekreci

a) vajecniky

, %—If " b) varlata

¢) Sisinka

d) hypothalamus

‘{ e) brzlik

; I
8 £ 5 ;3; é f) pristitna téliska

I1I. Dopliite:

g) Stitna Zlaza

h) hypofyza

9 i) nadledviny

j) slinivka bfisni

) ( d) ]

1. vasopresin 2.oxytocin 3. h
6. adrenokortikotropni hormon

8. prolaktin 9. ristovy hormon
11. thyreotropni hormon 12.

ypothalamus 4. hypofyza 5. adenohypofyza
7. hormony ovliviiujici pohlavni Zlazy
10. hormony ovlivilujici endokrinni zlazy
neurohypofyza
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THE STRUCTURE OF THE NERVOUS SYSTEM

The nervous system includes two parts: central and peripheral nervous system

CNS: central nervous system:
The central nervous system contains: a) the brain
b) the spinal cord

PNS: peripheral nervous system
The peripheral nervous system contains peripheral nerves:
a) afferent nerves ( sensory )
b) efferent nerves
c) autonomic ( sympathetic, parasympatethic ) nerves

There are two types of the nerve cells:

a) neurons: neurons are electrically excitable cells
Neurons a) haven’t ability to propagate and divide
b) have different shape from the other cells

b) glial cells: are non-neuronal cells
Glial cells  a) maintain homeostasis
b) form myelin
c) provide support and protection for the brain's neurons
d) have ability of phagocytosis (digests part of dead neurons )

CENTRAL NERVOUS SYSTEM

CNS consists of a prominent brain enclosed in a skull and spinal cord -a cylinder of tissue which
runs from the brain down the back

Structure:
The central nervous system is composed of:

a) Grey matter: Grey matter consists of nerve cell bodies
b) White matter: White matter consists mainly of nerve fibres

-yﬁ»f\ e - Orey Matter
D*f?::‘ 2 { "r{ (cell bodies)
N b,

White Matter

» (axons - myelin)

http://www.cerebromente.org.br/n07/fundamentos/neuron/grey.jpg (2012)
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The cephalization: The cephalization is the concentration of nervous tissue at the head end.
The centralization: The centralization is the presence of a central nervous systém different from
peripheral nervous system.

MENINGES:
The brain is surrounded by three protective organs called meninges.
a) Dura mater: Dura mater forms the outer covering, lining the cranial cavity
(closely adjacent to the cranial bones) .
Between bone and dura there are blood vessels, fat and connective tissue.
b) Arachnoid: Arachnoid is the thin translucent membrane without vessels.
It reminds web.
c¢) Pia_matter: pia matter occurs around the brain and spinal cord and follows their surface.

Meningitis: inflammation of the meninges due to bacterial or viral infection

Meninges (Coverings of the Brain)

Skull

Dura mater
Arachnoidq Meninges
f Pia mater

‘\k’L

Cerebral Cortex (Brain)

http://www.yalemedicalgroup.org/stw/images/161375.jpg

(2012)
CEREBROSPINAL FLUID (CSF)

Cerebrospinal fluid fills the space between arachnoid and pia mater.

It is formed in the capillaries of ventricles, flows into the third ventricle and through openings in the
fourth ventricles into the subarachnoid space into the brain and spinal cord area.lt gets from fourth
ventricle to the spine canal.

The average amount of cerebrospinal fluid is about 150 ml.
It is clear watery fluid, contains protein, glucose, minerals ....

Function: Cerebrospinal fluid protects organs from injury.
It supplies neurons of CNS with respiratory gases, nutriens, hormones, white blood
cells ....
It protects the CNS against mechanical disturbances.

70


http://www.yalemedicalgroup.org/stw/images/161375.jpg

NERVOVA SOUSTAVA

Nervova soustava zahrnuje dvé ¢asti: centralni a perifeni nervovy systém

CNS: centralni nervova soustava:

Centralni nervova soustava obsahuje: a) mozek
b) michu

PNS: periferni nervova soustava:
Periferni nervova soustava obsahuje periferni nervy
a) aferentni ( pfivodné ) nervy ( sensorické )
b) eferentni nervy ( odvodné ) nervy
¢) vegetativni ( sympatické, parasympatické ) nervy

Existuji dva typy nervovych bun¢k:

a) Neurony: neurony jsou elektricky drazdivé bunky
Neurony a) nemaji schopnost se rozmnozovat a délit
b) maji tvar odlisny od ostatnich bun¢k

b) Gliové buiiky: jsou elektricky nedrazdivé bunky
Gliové bunky a) udrzuji homeostazu
b) tvofi myelin
c) poskytovat podporu a ochranu mozkovych neurond
d) maji schopnost fagocytozy ( travi ¢asti mrtvych neuronti )

CENTRALNI NERVOVY SYSTEM

CNS se sklada z mozku, ktery je uzavieny v lebce a michy — vélce tkané, ktera vede od mozku dola
Struktura:
Centralni nervova soustava se sklada z :

a) §edé hmoty: Seda hmota se sklada z t&l neurontl.
b) bilé hmoty : Bila hmota se sklada hlavné z nervovych vlaken.

— Grey Matter
&4 (cel bodies)

White Matter

(axons - myelin)

http://www.cerebromente.org.br/n07/fundamentos/neuron/grey.jpg

(2012)
Cefalizace: Cefalizace je koncentrace nervové tkané v hlavé.
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Centralizace: Centralizace je ptitomnost centralniho nervového systému, odlisného od periferniho
nervového systému.

OBALY (MENINGY ):

Mozek a micha jsou obaleny tfemi ochrannymi Gtvary zvanymi meningy.

a) Tvrda plena mozkova: Tvrda plena mozkova tvofi vnéjsi obal, vystyla dutinu lebni
ptiléha tésn¢ k lebecnim kostem. Mezi kosti a tvrdou plenou jsou
cévy, tuk a vazivo.
b) Pavucénice: Pavucnice je tenka, prisvitnd membrana bez cév. Strukturou pfipomina
pavucinu.
¢) Mékka plena mozkova: Mé&kka plena mozkova se nachazi tésné kolem mozku a michy a
kopiruje jejich povrch.

Meningitida: Meningitida je zanét mozkovych blan zptisobeny bakterialni a virovou infekci.

Meninges (Coverings of the Brain)

Dura mater
Arachnca Meninges
; Pia mater

‘\ka

Cerebral Cortex (Brain)

http://www.yalemedicalgroup.org/stw/images/161375.jpg (2012)

MOZKOMISNI MOK

Mozkomi$ni mok vypliluje prostor mezi pavucnici a mékkou plenou mozkovou.

Je tvoten v kapilarach komor,protéka do tfeti mozkoveé komory a otvory ve IV. mozkové komote
do podpavucnicového prostoru mozku a michy. Ze ¢tvrté mozkové komory se dostdva do misniho
kanalu.

Primérné mnozstvi mozkomisniho moku je kolem 150 ml.

Je to ¢ira tekutina, ktera obsahuje proteiny,glukosu, mineraly ....

Funkce: chrani organy pted infekci
zasobuje neurony dychacimi plyny, Zivinami, hormony, bilymi krvinkami ....
chrani CNS pred mechanickym poskozenim
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THE NEURON

T =Dendrites

Myeln
Axon sheath

http://www.mindcreators.com/Images/NB_Neuron.gif (2012)

DENDRITES : They often look like branches extending out from the cell body.
Function: They a) receive information from other neurons

b) transmit electrical impulse to the neurons soma.
They are centripetal extension projections.

SOMA:
Soma is the main portion of the neural cell.
It is the site of major metabolic activity in the neuron.
It contains: a) the nucleus (it contains the genetic material in the form of chromosomes)
b) other structures common to living cells:
ribozomes
endoplasmic reticulum, lysosomes
mitochondria (which provide energy for the cell)
the Golgi complex (which packages products created by the cell and secretes them
outside the cell wall).

AXON:
Axon is the elongated fiber that extends from the cell body to the terminal endings and transmits the neural signal.

Schwann cells: A glial cell that wraps around the nerve fibre
Function: they form a fatty material called myelin

Myelin acts as an insulator.
These myelinated axons transmit information much faster than other neurons.

TERMINAL BUTTONS

The terminal buttons are located at the end of the neuron.

Function: are responsible for sending the signal to other neurons.

Inside, there are vezicules with neurotransmitters. Neurotransmitters are used to carry the signal across the synapse to
other neurons.
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SYNAPSE

Synapses are specialized junctions between neurons .

There are three types of neurons:

a) afferent (sensory) neurons: They convey information from tissues and organs into the central nervous systém.
b) efferent (motor) neurons: They transmit signals from the central nervous system to the effector cells.
¢) interneurons: They connect neurons within specific regions of the central nervous system.

NEUROTRANSMITTERS: Neurotransmitters are chemicals which are made in cell body of the neuron.
They are stored in vesicles (small packages) into terminal buttons.

Principle of synapse:

a) neurotransmitters release from the axon terminal

b) vesicles fuse with the membrane of the terminal bottom

b) neurotransmitters spill into synaptic cleft

c) they will be accepted by specific receptors on the postsynaptic membrane

d) ion channels become permeable to sodium ions

e) electrical impulse can spread through next neuron

f) The action of neurotransmitters can be stopped by different mechanisms
Diffusion: Neurotransmitter drifts out of the synaptic cleft.
Enzymatic degradation: Specific enzyme breaks acetylcholine into choline and acetate.
Astrocytes(glial cells) remove neurotransmitters away from the synaptic cleft.

An action potential !

arrives and in > X After synaptic transmission,
acetylcholine and vesicles
are recycled.

Figure 41.15 Synaptic Transmission Begins with the Arrival of an Action Potential

http://biologyclass.neurobio.arizona.edu/images/synapse2.jpg (2011)

Types of the neurotranmitters:

noradrenalin, acetylcholin, serotonin, gamma amino butiric acid ....
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NEURON

—

T =Dendrites

Myelin
sheath

Termiral button

http://www.mindcreators.com/Images/NB_Neuron.gif (2012)

DENDRITY : Casto vypadaji jako vétve vychazejici z t&la buiky.
Funkce : a) Pfijimaji informace z ostatnich neurond.

b) Ptenaseji elektricky impuls do téla neuronu.
Jsou dostredivymi vybezky.

TELO:
T¢lo je hlavni ¢ast nervové buiky.
Je mistem hlavni metabolické aktivity v neuronu.
Obsahuje: a) jadro ( obsahuje geneticky material ve formé chromosomii)
b) dalsi struktury spole¢né pro Zivé butiky:
ribozomy
endoplasmatické retikulum, lysozomy
mitochondrie ( které zajist)ji energii pro bunku )
Golgiho komplex

AXON:

Axon je prodlouzené vlakno které sahd od téla buniky k terminalnimu zakonéeni a pfenasi nervovy signal.
Schwannovy buiiky: Schwanovy buiiky jsou gliové bunky, které obaluji nervové vlakno.

Funkce:Axon tvofi tukovitou latku zvanou myelin.

Myelin plsobi jako izolator.

Tyto myelinizované axony prenaseji informaci rychleji nez ostatni neurony.

TERMINALNi ZAKONCENI

The terminal knofliky jsou umistény na konci neuronu.

Funkce: Jsou zodpovédné za ptenos signalu na jiné neurony.

Uvnitf jsou vezikuly s neurotransmitery.

Neurotransmitters are used to carry the signal across the synapse to other neurons.
Neurotransmitery jsou uzivany k pienosu signalu pfes synapse do jinych neuront.
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SYNAPSE

Synapse je specialni spojeni mezi neurony.
Jsou tii typy neuronti:

a) dostredivé (_sensorické ) neurony: Vedou informaci z tkani a organti do centralniho nervového systému.
b) odsttedivé ((motorické ) neurony: Prevadéji signaly z centralni nervové soustavy do efektorovych bunék.
¢) interneurony: spojuji neurony s ur¢itymi oblastmi centralni nervové soustavy.

NEUROTRANSMITTERY: Neurotransmitery jsou chemické latky které jsou produkovany tély neuront.
Jsou skladovany ve vezikulech ( malych vaccich ) v terminalnich zakonc¢enich.

Princip synapse:

a) neurotransmitery se uvolni z konce axonu

b) vezikuly se slouci s membranou terminalnoho zakonceni

b) neurotransmitery se vyliji do synaptické $térbiny

¢) jsou navazany na specifické receptory na postsynaptické membrané

d) iont kanaly se stanou propustnymi pro sodné ionty

e) elektricky impuls se mtize §ifit na dalsi neuron

f) Cinnost neurotransmiterti miize byt zastavena riiznymi mechanismy.
Diftize: neurotransmitery difunduji pry¢ ze synaptické §térbiny.
Enzymaticka degradace (deaktivace ) specificky enzym rozklada acetylcholin na cholin a acetat
Astrocyty( gliové bunky ) pfesouvaji neurotransmitery pry¢ ze synaptické térbiny

An action potential
arrives and initiates 4N S After synaptic transmission,
synaptic transmission. ‘ ] acetylcholine and vesicles
are recycled.

Figure 41.15 Synaptic Transmission Begins with the Arrival of an Action Potential

http://biologyclass.neurobio.arizona.edu/images/synapse2.jpg (2012)

Typy neurotransmiterQ:

noradrenalin, acetylcholin, serotonin, kyselina y-aminomaselna ...

76


http://biologyclass.neurobio.arizona.edu/images/synapse2.jpg

THE NERVOUS SYSTEM

1. Decide whether the statement is true:

a) the central nervous system consists of the brain, spinal cord and nerves

b) the meningitis is inflammation of meninges which is caused by bacterial and viruses infection
c) the brain and the spinal cord are wrapped by 4 meninges

d) cerebrospinal fluid fills the space between arachnoid and pia mater

2. Describe the structure of the neuron

www.neuro.psyc.memphis.edu (2012)

3. Assign functions to the parts of the brain:

a) cerebellum 1. centre of visual and auditory reflexes

b) medulla oblongata 2. centre of breathing reflexes

C) cerebrum 3. provides balanced and coordinated movement
d) diencephalon 4. contains the hypothalamus and pituitary

e) mesencephalon 5. hemispheres are connected by corpus callosum

4. Explain the principle of the synapse

1.
Action
- potential
2.

Release of \ @
/ Vo=, \ Ca2+

Presynaptic —
neuron g
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5. Choose the correct answer:

Grey matter contains: a) neuron bodies  b)neuron fibres c) neuron fibres and bodies
There are: a) 31 pairs b) 12 pairs c) 10 pairs  of spinal nerves
There are: a) 31 pairs b) 12 pairs c) 10 pairs  of brain nerves
Brain contains:a) 3 b) 4 c)5 brain chambers

The oldest part of the brain is: a) brain cortex  b) brain stem  ¢) medulla oblongata

6. Select the option which is caused by sympathetic nerves:

a) miosis

b) increased heart rate

c) decreased activity of the salivary glands
d) increased respiratory rate

e) increased activity of gastric juices

7. Describe the reflex arch:

www.skolajecna.cz (2012
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NERVOVA SOUSTAVA

1. Rozhodnéte,zda je dany vyrok pravdivy nebo ne:

a) centralni nervovy systém je tvofen mozkem,michou a nervy

b) meningitida je zanét mozkovych blan zplisobeny baktridlni a virovou infekci

c¢) mozek a mich jsou obaleny 4 mozkovymi obaly

d) mozkomis$ni mok vypliiuje prostor mezi pavucnici a mékkou plenou mozkovou

2. Popiste stavbu neuronu

Www.neuro.psyc.memphis.edu (2012)

3. Prirad’te funkce k jednotlivym ¢astem mozku:

a) mozecek 1. centrum zrakovych a sluchovych reflexii
b) prodlouzend micha 2. centrum dychacich reflext

c¢) koncovy mozek 3. zajist'uje rovnovahu a koordinaci pohybu
d) mezimozek 4. obsahuje hypothalamus a hypofyzu

e) sttedni mozek 5. hemisféry jsou spojeny kaloznim télesem

4. Vysvétlete struc¢né princip synapse

1.
Action
potential

2.

Presynaptic
neuron

Release of

acetylcholine/
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5. Vyberte spravnou odpovéd’:

Seda hmota obsahuje: a) téla neuronti b)vlakna neuront ¢) téla i vlakna neuroni
Misnich nervt je: a) 31 para b) 12 part ¢) 10 part
Mozkovych nervi je: a) 31 parid b) 12 pari ¢) 10 part
Strom zivota je soucasti:a) koncového
mozku b) mezimozku ) mozecku

Nejstarsi ¢ast mozku je:a) mozkova kiira ~ b) mozkovy kmen  c¢) prodlouzena micha

6. Z nabidnutych moZnosti vyberte ty,které jsou zptlisobeny ¢innosti sympatiku:
a) zuzovani zornic

b) zvySena tepova frekvence

¢) snizena ¢innost slinnych Zlaz

d) zvysena dechova frekvence

e) zvysend Cinnost zaludecnich §t'av

7. PopiSte reflexni oblouk:

www.skolajecna.cz (2012)
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SENSORS

Sensory organs provide information about the external and internal environment for the central
nervous system.

Sensors: The sensors transmit information about the external or internal environment. Perception
itself is formed only in the central nervous system.

The sensor consists of 3 parts :
A B C D

Free nerve endmgs Encapudated Porigheral processes

‘ ( ¥ Ser ot !
Receptor \ —e
Comvectve 3 Col
Ussue /
capaule
Perigheral processes —1
\J ot
Certral process
|
Gial cell

Sensory ganglion
Central nervous system

Ceortrsd process

http://en.wikipedia.org/wiki/Sensory._receptor (2012) OlfaCtOI’y System
http://jaknakavu.eu/wp-content/2010/06/head_olfactory_nerve.jpg (2012

a) Peripheral endings : Peripheral ending contains specialized cells with high sensitivity.

Division of probes according to the environment from which you receive information :
a) exteroreceptors
b) interoreceptors

Division by type of sensors initiative :
a) chemoreceptors
b) termoreceptors
c) mechanoreceptors
d) fotoreceptors

b) Centripetal paths: Centripetal paths link receptors to the cortex.
c) The cells of grey matter: The cells of grey matter make analysis information.

1) CHEMORECEPTORS:
Chemoreceptors respond to chemical stimuli

a) OLFACTORY System :

Olfactory cells are the receptors of olfactory systém.

Olfactory cells : - have shape, thin protrusions
- are located in the olfactory field
- have projections that pass through the holes in the nasal bones
- are stimulated by odor molecules that are present in the air
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b) TASTE System:

Taste buds are receptors of the taste system.

Taste buds are stored in the lining of the tongue, palate and upper pharynx.

They contain taste buds which are surrounded by the fibers of the cranial nerves.

The sensitivity of taste cells is different for different substances.

There are four basic taste sensations - salty, sweet, bitter and sour, other combinations are formed.
Taste is important for the functioning of the digestive system (for reflex secretion of saliva, stomach
and pancreatic juices).

c) Chemoreceptors influence breathing :

Receptors are sensitive to oxygen and carbon dioxide in the blood

They are located in a place where the common carotid artery splits into internal and external branch.
Informations from these receptors are led to the medulla oblongata.

d) NOCICEPTORS:

Receptors that perceive painful stimuli from the skin or internal organs. There are several types of
nociceptors. Some of them are the free endings of neurons. Damaged cells produce chemicals
(e.g. histamin ..) which irritate nociceptors. This leads to pain.

2) MECHANORECEPTORS
a) TOUCH RECEPTORS
This receptors respond to touch and pressure.
Meissner’s corpuscules: These receptors are found in the skin and mucous.
membrane tactile organs (mostly - palm, fingers, lips).
Vater-Pacini corpuscules: These are the corpuscules in the subcutaneous connective tissue.

b) PROPRIORECEPTORS

Proprioreceptors register stretch. They are sensors of the locomotor system recording stretching
muscles and tendons.

They provide information about muscle activity needed to maintain body position, locomotion and
other coordinated muscle activity.

3) THERMORECEPTORS

a) Krause’s corpuscules: Krause’s corpuscules are cold receptors.
b) Ruffini’s corpuscules: Ruffini’s corpuscules are heat receptors.

Sense Organs in the Skin

epidermis

dermis . .

hypodermis b

thermo- Meissner's nociceptor pacinian

receptor corpuscle senses pain corpuscle ’ ( , \ / \
senses heat senses “touch” senses “pressure”

- Ca'd . . .
http://www thewholenetwork.org/uploads/4/2/0/2/4202929/8871393_orig.jpg?301 http:/fwww.martinkos.estranky.cz/clanky/moderni-gastronomie/neznama-chut---umami,_htri
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CIDLA

Smyslova tstroji poskytuji centralni nervové soustave informace o vnéjs§im a vnitinim prostiedi.
Cidla: Cidla predéavaji informace o vn&j$im ¢i vnitinim prostiedi. Vlastni vjem se tvoti az v
centralni nervové soustave.

Cidlo se sklada ze 3 &asti:

A B C D

Free nerve endngs Encepusdated Parigheral g 9ot

| / |') ending " 3
Receptor \
Convective Celt
Ussue
caprule

Pargheral processes —]
Sensory ganghion
® cat
Central process
I |
Cortraf process Gial cell Ghal col

[Central nervous system |

R olfactory system
hitp:/fen.wikipedia.org/wiki/Sensory_teceptar (2012) http://jaknakavu.eu/wp-content/2010/06/head_olfactory_nerve.jpg (2012

a) Periferni konec: Periferni konec obsahuje specializované buiiky s vysokou citlivosti.

Rozd¢leni ¢idel podle prostiedi, ze kterého piijimaji informace:
a) exteroreceptory
b) interoreceptory

Rozd¢leni ¢idel podle druhu podnétu:
a) chemoreceptory
b) termoreceptory
€) mechanoreceptory
d) fotoreceptory

b) Dosti‘edivé drahy: Dostiedivé drahy spojuji receptory s mozkovou kirou.
c) Buiiky Sedé kiiry mozkové: Buiky Sedé kury mozkové provadéji analyzu informace.

1) CHEMORECEPTORY:
Reaguji na chemické podnéty.

a) CICHOVE ustroji:
receptory jsou ¢ichové bunky
Cichové buiiky : - maji ty¢inkovity tvar, vlaskovité vybézky
- nachézeji se v ¢ichovém policku
- maji vybézky, které prochazeji otviirky v ¢ichové kosti
- jsou drazdény pachovymi molekulami, které jsou ptitomny ve vzduchu
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b) CHUTOVE ustroji:

Receptory jsou chut'ové poharky.

Chut'ové poharky jsou uloZeny ve sliznici na jazyku, patie a hoeni ¢asti hltanu.

Obsahuji chut'ové buiky, které jsou opredeny vlakny mozkovych nervi.

Citlivost chutovych bunék je pro rizné latky rizna. Existuji 4 zakladni chut'ové pocity — slano,
sladko, hotko a kyselo, ostatni vznikaji jejich kombinaci.

Chut’ je dulezita pro ¢innost travici soustavy (pro reflexni vylucovani slin, zaludek a pankreatické
stavy.)

¢) chemoreceptory ovlivitujici dychani:

receptory jsou citlivé na obsah kysliku a oxidu uhli¢itého v krvi

nachézeji se v misté, kde se spolecna krkavice §tépi na vnitini a vnéjsi vétev
informace jsou vedeny do prodlouzené michy

d) NOCICEPTORY:

Receptory, které vnimaji bolestivé podnéty z kiize nebo vnitinich organti. Existuje nékolik typt
nociceptorti. N&které z nich jsou volna zakonceni neuronil. Buiiky pti poskozeni produkuji
chemické latky (napi.histamin ..), které drazdi nociceptory. To vede ke vzniku bolesti.

2) MECHANORECEPTORY
a) HMATOVE RECEPTORY
Hmatové receptory reaguji na dotyk a tlak.
Meissnerova téliska: Meissnerova téliska se nachazeji v kizi a sliznici dotykovych organt
(nejvic — dlan, prsty, rty) ,
Vater-Paciniho téliska: Vater-Paciniho téliska se nachazeji v podkoznim vazivu
b) PROPRIORECEPTORY
Proprioreceptory registruji natazeni. Jsou to ¢idla pohybového ustroji zaznamenavajici natazeni
svalt a Slach.
Podavaji informace o ¢innosti svall potfebné pro udrzovani postoje t¢la, lokomoci a jinou
koordinovanou svalovou ¢innost.

3) TERMORECEPTORY

a) Krauseova téliska: Krauseova téliska jsou receptory chladu.
b) Ruffiniho téliska: Ruffiniho téliska jsou receptory tepla.

Sense Organs in the Skin

epidermis
7 X 4 I} e
dermis e
b
hypodermis
— S~ w~
thermo- Meissner's nociceptor pacinian / ‘ / ‘ / \
receptor corpuscle senses pain corpuscle
senses heat senses “touch” senses “pressure”
or cold
http:/Awww.thewholenetwork.org/uploads/4/2/0/2/4202929/8871393 _orig.jpg?301 http://www.martinkos.estranky.cz/clanky/moderni-gastronomie/neznama-chut---umami_.html

(2012)
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THE STRUCTURE OF THE SKIN

The skin is the outer covering and the largest organ of the body.
Adult skin surface is 1.2 to 1.85 square meters and its weight occupies 12% of body weight
(4-4.5 kq), its thickness is about 0.5-4 mm.

Functions of skin:
a) protection against mechanical damage, ultraviolet light, microorganism
b) thermoregulation
c) sensory function (receptors sensitive to pain, touch, heat, cold, pressure)
d) communication (chemicals called pheromones relased by specialised glands)
e) production of vitamin D (the dermis contains substances called sterols which are
converted by ultraviolet light into vitamin D)
f) storage function (fat and fat soluble vitamins are stored in the skin)
g) excretory function (sweat and sebum)
h) resorptive function

Skin is composed of three primary layers:

the dermis

e the epidermis
[ ]
e the hypodermis (subcutaneous adipose layer)

: Hair shaft
; Vizseg Pore
Gl

Dermal papillae
Epidermis (papillary layer of dermis)
Meissner's corpuscle
\ | Free nerve ending
[P
VAT Reticular layer of dermis
@y -
Y (oil) gland
Dermis Arrector pili muscle
Sensory nerve fiber
Eccrine sweat gland
Pacinian corpuscle
Hypodermis
(superficial - AN 2o SR - Artery
fascia) S A AW y Vein
i - — J,

Hair root

Hair follicle
Hair follicle receptor

Eccrine sweat gland (root hair plexus)

http://www.osovo.com/diagram/skindiagram.htm (2012)

The epidermis:
a) Iisthe outer layer of the skin
b) contains no blood vessels
c) cells in the deepest layers of epidermis are nourished by diffusion from blood
capillaries extending to the upper layers of the dermis
d) the outermost flat cells, are full of keratine, they die and peel off
The main types of cells which make up the epidermis are
a) Keratinocytes containing a number of keratin proteins.
b) Melanocytes producting melanin. They are located in the bottom layer.
c¢) Langerhans cells activating immunity response of the skin
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Melanin is the pigment that gives human skin its dark colour and protects underlaying cells
from ultraviolet light.
The structure of the epidermis:

Melanocyte

Melanin

http://en.wikipedia.org/wiki/Melanocyte (2012) http://physioweb.org/integumentary/skin_color.html (2012)
The dermis:
The derma is 0.5 to 2.5 mm, flexible and rigid fibrous layer. It contains:
a) colagen fibres
b) elastic tissue
c) reticular fibres

The structure of the dermis:

1. The dermal papilla: The dermal papilla are extensions of the dermis into the epidermis.
They can be observed at the surface of the skin. They form patterns ( dermatoglyphs) on the
fingers that are unique to each person.

2. Blood vessels: The blood vessels are important for transport oxygen and nutrients towards
the cells; they are important also for termoregulation

3. Nerves: The dermis is well supplied with receptor cells sensitive to temperature, touch,
pain,... The receptors are connected via nerves to the brain.

4. Receptors:
a) Meissner’s corpuscules: Meissner’s corpuscules are types of the mechanoreceptors.

They allow perceiving touch .They are most abundant in the palm of your hand, on
foot, on the fingertips, on the face.

b) Krause’s corpuscules: Krause’s corpuscules are cold receptors.

¢) Ruffini corpuscules: Ruffini’s corpuscules are encapsulated nerve endings which
are important for the perception of heat.

5 .Glands ( sebaceous, sweat, apocrine, mammary gland )

6 .Hair, nails

7 .Hair erector muscle ( This is the muscle that allows hairs standing up after irritation
(e.g. due to cold). It is important for thermoregulation ).

The subcutaneous tissue

This layer is located under the dermis and contains fat.

Subcutaneous fat serves as a reservoir of energy, insulates the body and absorbs trauma.
Vater-Paciniho corpuscules: Vater-Paciniho corpuscules are the nerve endings, they are
present in tendons, intermuscular septa, connective tissue membranes, and sometimes in
internal organs. These corpuscles are sensitive to deep or heavy pressure and to vibrations.
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STAVBA KUZE

Kize je vnéj$im pokryvem a nejvétsim organem téla. Povrch kiize dospé€lého Cloveka je 1,2 —
1,85 m? a jeji hmotnost zaujiméa 12% hmotnosti t&la (4-4,5 kg), tloustka je (0,5)1-4 mm.
Funkce klize :

e ochrana pfed mechanickym poskozenim, ultrafialovym zafenim, mikroorganismy
termoregulace
smyslova funkce (receptory citlivé na bolest, dotek, teplo, chlad, tlak ...)
komunikace(chemikalie zvané feromony jsou uvolilovany specidlnimi Zlazami)
produkce vitaminu D (Skara obsahuje latky zvané steroly které jsou preménény UV
Zafenim na vitamin D)
skladovaci funkce (v ktzi je skladovan tuk a vitaminy rozpustné v tucich)
e vylucovaci funkce (pot a maz)
e resorp¢ni funkce

KiiZe je tvofena tfemi vrstvami

a) epidermis ( pokozka )
b) skara
c) podkozni vazivo

Hair shaft

Pore

Dermal papillae

Epidermis . 2 A (papillary layer of dermis)
F > ) S Meissner's corpuscle
A 7] Free nerve ending
B
v /A ,‘ 241> Reticular layer of dermis
ST L ” bV Sebaceous (oil) gland
Dermis A e ‘ Arrector pili muscle
o L i Sensory nerve fiber
1 el = Eccrine sweat gland
Lt ol Pacinian corpuscle
Hypodermis | oo = A
(superficial i A Artery
fascia) - \ il Vein
Hair root i Adipose tissue
Hair follicle
Hair follicle receptor
Eccrine sweat gland (root hair plexus)
http://www.osovo.com/diagram/skindiagram.htm (2012)
Epidermis:
. 14 O W
a) je vrchni vrstva kuze

b) neobsahuje cévy

€) bunky v nejhlubsich vrstvach epidermis jsou vyzivovany difuzi z krevnich kapilar
roz$itujicich se do hornich vrstev skary

d) nejsvrchnéjsi bunky jsou ploché, plné keratinu, odumiraji a odlupuji se

Hlavni typy bunék, které tvoii epidermis jsou:
a) keratinocyty obsahujici mnoZstvi keratinu
b) melanocyty produkujici melanin. Nachazeji se ve spodni vrstve.
c) Langerhansovy buriky aktivujici imunitni reakci kiize
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Melanin je barvivo, které dava lidské ktzi jeho tmavou barvu a chréni nize lezici bunky pred
ultrafialovym svétlem.

Struktura epidermis:

Melanocyte

Melanin

http://en.wikipedia.org/wiki/Melanocyte (2012) http://physioweb.org/integumentary/skin_color.ntml (2012)

Skara:

Skara je 0.5 — 2.5 mm silna, pruzna a pevna vazivova vrstva. Obsahuije:
a) kolagenni vlakna
b) elastickou tkan
c) retikularni vlakna

Stavba skary:

1. Dermalni papily: Dermalni papily jsou vybézky Skary v pokoZce. Mohou byt pozorovany
na povrchu kiize. Na prstech vytvareji vzory (dermatoglyfy), které jsou jedine¢né pro kazdého
cloveka.

2. Cévy: Cévy jsou dilezité pro transport kysliku a zivin k bunikam a pro termoregulaci.

3. Nervy: Skara je zasobena receptorovymi bunkami citlivymi na teplotu, dotek, bolest ... Tyto
receptory jsou pripojeny prostiednictvim nervii do mozku.

4. Receptory:

a) Meissnerova téliska: Meissnerova téliska jsou druhem mechanoreceptort.
Umoznuji vnimat dotek. Nejvétsi mnozstvi je na dlanich rukou, nohou, na prstech, na tvafi.

b) Krauseova téliska: Krauseova téliska jsou receptory chladu.

¢) Ruffiniho téliska: Ruffiniho téliska jsou zapouzdiena nervova zakonéeni, ktera jsou

dilezita pro vnimani tepla.

5 .Zlézy ( mazové, potni, apokrinni, mlé¢né )

6. Vlasy, nehty

7. Vzpiimovace chlupii: Tyto svaly umoziuji napfimit se (napt.vlivem chladu). Jsou dilezité
pro termoregulaci.

PodkoZni vazivo

Podkozni vazivo je vrstva umisténd pod skdrou; obsahuje tuk.

Podkozni tuk slouZi jako zasobarna energie, izoluje téla a tlumi poranén

Vater-Paciniho téliska: Vater-Paciniho téliska jsou nervova zakonceni, jsou pfitomna ve
Slachach, membranach pojivové tkdn€, neékterych vnitinich orgdnech. Tyto receptory jsou
citlivé na hluboky a silny tlak a vibrac
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SKIN DERIVATIVES

HAIR

Hair length varies from several millimeters to several decimetres, hair is thick from 0.05 to
0.6 mm. Straight hair has circular cross-sections profiles, curly hair has oval profiles.
Function: thermoregulation

The layers of the hair:

a) cuticle: Cuticle is a flaky, protective layer of the hair. The surface is covered with sebum-
fatty substance. It is a product of the sebaceous glands. It consists of several layers of dead
cells that are arranged like tiles on the roof. If the scales lie flat and they overlap, the hair is
shiny and smooth. The mechanical or chemical damage hairs are dull and they break up.
Cuticle is transparent.

Functin of the cuticle: Hair protection against mechanical and chemical damage.

b) cortex: Cortex constitutes about 75-80% of hair. It consists of elongated dead cells that are
connected by intercellular glue. Because of that fact hair is elastic and firm. Pigmented cells
contain melanin.

c¢) medulla: Medulla is the inner part of hair forming a canal that passes through the hair (for
hair, beard) or it’s interrupted (for thin hair and hair) or missing (light hair). It consists of
keratin containing lipids.

Structure of hair:

a) The hair follicles: Hair follicle is the deepest part of the hair root. Hair bulb is coated with
the hair cover. The sebaceous glands open into the folicul and hair errector muscles are
attached here. There are blood vessels that supply nourishment of hair and nerve endings.

b) The root of the hair: It is deposited in the skin.

c) The hair shaft: The hair shaft is a hair above the surface.

Hair Cuticle

Hair Shaft
Cross Section

http://iwww.revalid.com/uploads/pics/hair_structure.jpg (2012) http://threenaturals.com/home/wp-content/uploads/2012/05/hair_shaft_cross_section.jpg
(2012)

Primary hair: Lanugo are fine, soft hairs covering the body of the fetus during intrauterine
development. Before birth it declines in amniotic fluid.
Secondary hair: The secondary hairs eyelashes, eyebrows, hair, naps. They grows after birth.

Tertiary hair: Tertiary hair is formed during puberty and the growth is influenced by sex
hormones.
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Nails:
The nail is a solid disc that has a protective function.
It is transparent and thin. Fingernail consists of several layers. It contains keratin.

The structure of the nail:

a) nail root i
b) nail bed B el = )
c) nail plate s

d) matrix T e e .
THE _GLANDS:

a) sweat gland
b) sebaceous gland
c) apocrine gland

d) mammary gland (@ : E\

http://nd01.jxs.cz/057/843/edc02a665d_373

Normal

22073_02.png (2012) Www.acne-resource.org/acne-skin-care/sebaceous-glands.html (2012)

e Sweat glands
Sweat glands are exocrine, globular glands that are located in the dermis.They have a separate

duct. They are distributed disproportionately. They product sweat.Its amount depends on the
temperature and physical exertion.
The sweat:

The structure: water, NaCl, organic substances (urea, uric acid .....)

The function: excretion of waste products, body cooling, antibacterial effects

d) Sebaceous glands:
Sebaceous glands are found wherever hairs . They are open into the sheath of hairs and naps.
The sebum :
The structure: fatty substances, fatty acids, proteins, salts
Function: Sweat makes the skin soft and supply and protects it from drying, anti-
swelling by the action of water.

e) Apocrine glands:
Apocrine glands produce specific secretion in the armpit and around the genitals.
Their production begins at puberty.
Function:Apocrine glands play an important role in intraspecific communication.

d) Mammary glands :
The mammary gland is the largest gland in the body skin.
Structure: It consists of 15 to 20 radially arranged glandular lobes, which are surrounded by
fatty connective tissue .From the lobes there come out tulules. Tubules converge and flow 15-
20 holes to breast nipple. In the nipple,there is a spirally arranged muscle that helps expel
milk. Around the nipple there is areola, lightly pigmented skin with bumps of sebaceous
glands . The development occurs at puberty, after that in the pregnancy. Men have the basis
under the breast areola replaced by the fibrous tissue.
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KOZNI DERIVATY

VLASY

Vlasy a chlupy jsou anatomicky podobné celky a jsou pfitomny u vSech savct.

Funkce: termoregulace

Délka vlast a chlupt kolisa od n¢kolika milimetrti az po n€kolik decimetrt, tloustka vlast ¢ini
0.05 az 0.6 mm. Rovné vlasy maji na pticnych fezech kruhovité profily, kudrnaté vlasy profily
ovalné.

Vrstvy vlasu:

a) kutikula: Kutikula je Supinata ochranna vrstva vlasu. Povrch je pokryt mazem — tukovitou
latkou, ktera je produktem mazovych zlaz. Je tvofena nékolika vrstvami odumftelych bunék, které
jsou sttiskovité uspotfadany. Pokud lezi Supinky rovné a piekryvaji se, jsou vlasy lesklé a hladké.
Pfi mechanickém ¢i chemickém poskozeni jsou vlasy matné a lamou se. Kutikula je prihledna.
Funkce kutikuly: ochrana vlasu pifed mechanickym a chemickym poskozenim vlasu.

b) kiira (kortex):Kura tvofi asi 75-80% vlasu. Je tvofena protahlymi mrtvymi buiikami, které jsou
spojeny mezibunéénym tmelem.Diky tomu je vlas elasticky a pevny. Pigmentované bunky obsahuji
melanin.

c) direii (medulla): Dten je vnitini ¢ast vlasu tvofici kanalek, ktery prochazi vlasem( u chlupti,
voust ) , je preruSovana(u tenkych vlasi a chlupti) nebo Gplné chybi(slabé chloupky). Je tvoiena
keratinem s obsahem lipida.

Stavba vlasu:

a) vlasova cibulka (folikuly): Vlasova cibulka je nejhlubsi ¢ast vlasového kotene. Cibulka je
obalena vlasovymi pochvami.Do folikulu Gsti mazové zlazy a napojuji se zde vzptimovace chlupi.
Jsou zde cévy, které dodavaji vlasu vyzivu a nervova zakonceni.

b) vlasovy kofen: Vlasovy kofen je ulozen v kizi.

c) vlasovy stvol: Vlasovy stvol se nachazi nad povrchem.

Hair Cuticle

Cortex

Medulla

medulia sebaceous
< ticle / ;
: nner root sheath
o f, erector mu
= natrix
= e °
dermale papill

Hair Shaft
Cross Section

http://www.revalid.com/uploads/pics/hair_structure.jpg (2012)
http://threenaturals.com/home/wp-content/uploads/2012/05/hair_shaft_cross_section.jpg (2012)

Primarni ochlupeni: Lanugo: Lanugo jsou jemné¢, mékké vlasky, které pokryvaji t€lo plodu béhem
nitrodélozniho vyvoje. Pfed porodem opadé do plodové vody.

Sekundarni ochlupeni: Mezi sekndarni ochlupeni patfi fasy, oboci, vlasy, chloupky. Vyriista po
narozeni.

Terciarni ochlupeni: Terciarni ochlupeni se tvoii béhem puberty a jeho rist je ovlivnén
pohlavnimi hormony.

91


http://www.revalid.com/uploads/pics/hair_structure.jpg
http://threenaturals.com/home/wp-content/uploads/2012/05/hair_shaft_cross_section.jpg

Nehty
Nehet je pevna ploténka, kterd ma ochrannou funkci

Je priihledna a tenkd. Nehet se skldda z nékolika vrstev.Obsahuje keratin.

Stavba:

a) kofen nehtu

b) nehtové luzko

c¢) nehtova ploténka
d) nehtovy val

e) matrix

© 2008 DAVE KLEWM

a) potni

b) mazové
¢) apokrinni
d) mlécné

Normal

http://nd01.jxs.cz/057/843/edc02a665d_373  www.acne-resource.org/acne-skin-care/sebaceous-glands.html (2012)
22073_02.png (2012)

Potni Zlazy:
Potni zlazy jsou exokrinni, klubickovité zlazy, které se nachdzeji ve Skafe.Maji samostatny vyvod.
Jsou rozlozeny nerovnomérné€. Produkuji pot. Jeho mnozstvi zalezi na teplot€ a télesné namaze.
Pot:

sloZeni: voda, NaCl, organické latky (moc€ovina, kyselina mocova ...)

funkce: vylucovani odpadnich latek, ochlazovani organismu, antibakterialni u¢inky

Mazové 7Zlazy:

Mazové 7lazy se nachézeji viude tam, kde vlasy a chlupy. Usti do pochvy vlasii a chlupt.

Kozni maz:
sloZeni: latky tukovité povahy, nenasycené mastné kyseliny, bilkoviny, soli
funkce: ¢ini pokozku vla¢nou a hebkou, chrani ji pfed vysychanim, proti bobtnani
plisobenim vody

Apokrinni Zlazy:

Apokrinni z1azy produkuji specifické vymésky v podpazi, v okoli pohlavnich organt.
Zacinaji svou produkci v puberté.

Funkce: Apokrinni zlazy maji dilezitou roli ve vnitrodruhové komunikaci.

Mlécné Zlazy:

Nejveétsi kozni Zlaza v téle.

Stavba: 15 — 20 paprséité usporadanych zlazovych laltcka, které jsou obklopeny tukovym vazivem.
Z laltickt vychéazeji mlékovody. Mlékovody se sbihaji a vyustuji 15-20 otvory na prsni
bradavce. V bradavce se nachazi spirdln¢ usporadand svalovina, ktera pomahé vypuzovat
mléko. Okolo prsni bradavky je prsni dvorec, jemné pigmentovana ktize s hrbolky
mazovych Z1az.

K vyvoji dochazi v puberté, poté v t¢hotenstvi. U muzil je zdklad pod prsnim dvorcem nahrazen

vazivem. Funkce: produkce mléko
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THE URINARY SYSTEM

Function:
a) osmoregulation: is the control of the levels of water and mineral salts in the blood.
b) excretion: is the elimination of metabolic waste soluble in water (urea, creatinin ...)

THE STRUCTURE OF THE URINARY SYSTEM

The urinary system consists of:
a) the kidneys
b) the ureters (urinary ducts)
c) the urinary bladder
d) the urethrae

Inferior
vena cava

Heart

Bladder : Inferior

vena cava Descending

aorta

Right kidney Left kidney

1l
Urethra

FADAM.

http:/iwww.nlm.nih.gov ne/

THE KIDNEYS

The kidneys are located in the posterior part of the abdominal cavity at the level of the first
lumbar vertebra:

a) the right kidney sits below the diaphragm and behind the liver
b) the left one lies below the diaphragm and behind the spleen

The asymmetry within the abdominal cavity caused by the liver results in the right kidney
being slightly lower than the left one.

Above each kidney there is an adrenal gland.

Kidneys are encapsulated by a fibrous membrane — renal fascia surrounded by the peritoneal
fat.

Kidneys have a good blood supply.
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THE STRUCTURE OF THE KIDNEYS

The kidney has a bean-shaped form. The medial border is concave in the center and convex
toward either limb.

a) Hilum: Hilum is a deep longitudinal fissure in which blood vessels, nerves and urether
enter.

b) Renal fascia: Renal fascia is the membrane covering the surface of the kidney. It contains a
connective tissue and fat.

c)_Renal cortex: The renal cortex is the outer, lighter, narrow, granular layer over the internal
medulla.

It contains blood vessels, glomeruli (which are the kidneys' "filters™) and urine tubes.
d)_Renal medulla: The medulla is the inside part of the kidney. It is very dark. It contains
loop of Henlé and collecting ducts. Renal medulla consist of 10-20 pyramidal units. At the top
of the pyramid there are the outputs of collecting ducts.

e) Renal calyces: Renal calyces are cup-shaped parts of the renal pelvis which enclose the
renal pyramids.The collecting ducts enter here.

e)_Renal pelvis:This is the area of the kidney where urine is collected.

Renal artery

Renal vein

Cortex FADAM

www.kidneydisease.semokidneydialysis-transplant.net.
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NEPHRON

Nephrons are the tubular microscopic structures.

Nephron consists of:

a) BOWMANN’S CAPSULE: The Bowmann’s capsule is located at the closed end of the
nephron and it forms double-walled capsule (as dented ball).One is a lateral wall, another wall
is next to the glomerulus.

Function: The Bowmann’s capsule acts as an filtration unit, filtering the blood and separating
large particles (which stay in the blood vessel) from the small ones (which pass into the
tubules).

b) GLOMERULUS: Glomerulus is a tiny ball of capillaries.Each glomerulus is surrounded
by the Bowmann’s capsule.
Blood leaving the glomerulus passes into a second capillary network surrounding the tubuli.

94



c) PROXIMAL CONVOLUTED TUBULE:

Proximal convoluted tubule is coiled and it is located in the cortex.

d) LOOP OF HENLE:

The loop of Henle is a long, U-shaped portion of tubule which is located in the medulla.

e) DISTAL CONVOLUTED TUBULE:

Distal convoluted tubule is also highly coiled and surrounded by capillaries. It is attached to

the collecting duct.

All types of tubules are enclosed by capillary net and they are important for reabsorption of

water and salts back into blood.

f) COLLECTING DUCTS:

Collecting ducts leed to the kidneys pelvis wherefrom urine flows to the urinary bladder and

to the urethra.

FILTRATION:

Glomerular filtration is process that take place in
th Bowmanns capsule and glomerulus..Substances
in blood come through the wall of capillaries into
the Bowmanns capsule and ultrafiltrate ( primary
urine ) is formed.

The ultrafiltrate composition is similar to blood
plasma without proteins.

Every day produces 150-170 | of primary urine.

RESORPTION:

It is not possible to exclude 150 | of primary urine
per day .

Therefore, some substances are absorbed back in
convoluted

tubules and loop of Henle, for example:

a) water ( 99%) b) glukose (100% )

c) salts d) another substances
(aminoacids,vitamins )

The amount of the final urine is about 1-1.5 | per
day. It contains water, urea, inorganic ions, waste
products, bile pigment ( bilirubin’)
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VYLUCOVACI SOUSTAVA

Funkce:

a) osmoregulace: je fizeni hladiny vody a mineralnich soli v krvi.
b) vylucovani: je vylouceni produkti metabolismu rozpustnych ve vodé ( mocovina, kreatinin

)

STAVBA VYLUCOVACI SOUSTAVY

Vylucovaci soustava se sklada z :
a) ledviny
b) mocovody
¢) mocovy méchyt
d) mocova trubice

Aorta

Inferior
vena cava

Superior.
vena
cava Heart
Kidneys
Inferior 3
Bladder vena cava Descending

%
Urethra

http:/iwww.nlm.nih.gov
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LEDVINY

Ledviny se nachézeji v zadni ¢asti bfisni dutiny na urovni prvniho bederniho obratle.

a) prava ledvina leZi pod branici a za jatry
b) leva lezi pod branici a za slezinou

Asymetrie v bfisni dutiné zplsobena jatry vede k tomu, Ze je prava ledvina o néco nize nez

leva.
Nad kazdou ledvinou se nachazi nadledvina.

Ledviny jsou obaleny vazivovou membranou — obklopenou pobfisni¢nim tukem.

Ledviny maji dobré cévni zasobeni.
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STAVBA LEDVIN

Ledvina ma fazolovity tvar.Stfedni okraj je konkavni a vypoukly ke kazdé konceting.

a) Hilum: Hilum je hluboka podélna ryha, do které usti cévy, nervy a mocovod
b) Ledvinova fascie: Ledvinova fascie je membrana pokryvajici povrch ledviny. Obsahuje
pojivovou tkan a tuk.

c)_Ledvinova kiira: Ledvinova kura je vnéjsi, svétlejsi, tizka, zrnita vrstva nad vnitini dfeni.
Obsahuje cévy, glomeruly (které jsou ,,filtry*) a kanalky.

d) Ledvinova di‘en: Dien je vnitnii ¢ast ledviny. M4 tmavou barvu. Obsahuje Henleyovy
klicky a sbérné kanalky. Ledvinovou dfen tvoii 10-20 jehlanovitych ttvari. Na vrcholu
pyramidy jsou vystupy sbérnych kanalka.

e) Ledvinové kalichy: Ledvinové kalichy jsou poharovité ¢asti ledvinové panvicky, které
obklopuji ledvinové pyramidy. Usti zde sbérné kanalky.

e)_Ledvinova panvi¢ka:Ledvinova panvicka je oblast ledviny, kde se sbirda moc.

Renal artery

Renal vein

| Collecting
Duct

Cortex FADAM.

www.kidneydisease.semokidneydialysis-transplant.net.
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NEFRON

Nefrony jsou tubularni mikroskopické utvary.
Nefron je slozen z:

2) BOWMANUV_VACEK: Bowmaniv vacek je umistén na uzavieném konci nefronu a
tvofi dvouvrstvy vacek (jako promacknuty mic). Jedna je vn$jsi sténa, druha sténa je vedle
glomerulu.

Funkce: Bowmaniv vacek slouzi jako filtra¢ni jednotka, filtrujici krev a oddélujici velké
Castice, které zlistavaji v krvi od malych, které pokracuji do kanalki.

b) GLOMERULUS: Glomerulus je malé klubicko kapilar. Kazdy glomerulus je obklopen
Bowmanovym vackem.
Krev odtékajici z glomerulu pokracuje do sekundarni kapildrni sit, kterd obklopuje kanalky.
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¢) VINUTY KANALEK L.LRADU (proximalni tubulus):
Proximalni tubulus je stoceny tubulus,ktery se nachazi v kure.

d) HENLEYOVA KLICKA:
Henleyova klicka je dlouha ¢ast tubulu ve tvaru U, kterd se nachdzi ve dieni.

e) VINUTY KANALEK DRUHEHO RADU (distilni tubulus):

Distalni tubulus je opét hodné stoceny a pokryty kapilarami. Je piipojen ke sbérnému
kanalku.

Vsechny typy tubulii jsou obklopeny siti kapilar a jsou dulezité pro zpétnou resorpci vody a
soli zpét do krve.

f) SBERNE KANALKY:

Sbérné kanalky vedou do ledvinové panvicky, odkud odtékd mo¢ do mocového méchyie a
mocove trubice.

FILTRACE:
Glomemlémi ﬁltrace je dé_], kter}" prObihé v http://faculty.irsc.edu/FACULTY/TFischer/bio%202%20files/nephron%20function.jpg
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Neni mozné vylougit 150-170 1 modi za den. H,0 [Pl
. “ .1z , N OUTER Nal

Proto jsou nekteré latky absorbovany zpét do MEDULLA
vinutych kanalkii a Henleyovy kli¢ky, naptiklad: O seoment ‘. © Collecting
a) voda (99%) b) glukoza (100%) me N o
c)soli  d) dalsi latky (aminokyseliny, vitaminy l Naci H,0
) wsa |,

Mnozstvi definitivni mo¢i je 1-1,5 |
Obsahuje vodu,mocovinu, anorganické ionty,
odpadni latky, zlucova barviva (bilirubin).

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.
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THE URINARY SYSTEM AND THE SKIN - worksheet

1.Describe the following picture:

@2009 WebMD, LLC.
ureters bladder adrenal gland kidney
renal pelvis renal cortex renal medulla renal arteries
renal veins descending aorta inferior vena cava

2. Fill in the blanks:

The asymetry within the abdominal cavity is caused by ................. The result is that the
right kidney is slightly........ than the left one.The kidneys are encapsulated by a fibrous
membrane-renal fascia surrounded by the ..............ccooiiiiiiiii i
Renal cortex is ............. e s and ................ layer over the medulla.
Renal medulla consists of ...............cocoiint. pyramidal units. At the top of the pyramid
there are the outputs of the ....................oooii The renal pelvis is the region of the kidney
where .............. is collected.Every day .................. 1 of primary urine is produced. Some

substances are absorbed back in convoluted tubules and Loop of Henle, for example:

3. Match numbers with the letters:

a) This part is located at the closed end of the nephron and forms double-walled capsule.

b) It leads to the kidney pelvis wherefrom urine flows to the ureters and the urinary bladder.
c) Itis atiny ball of capillaries which is inside the Bowmann’s Capsule.

d) This part of the nephron is U-shaped portion of tubule which is located in the medulla

Loop of Henlé

the collecting ducts
Bowmann’s Capsule
the glomerulus

e
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4. Decide whether the answer is true and false:

a) the epidermis contains blood vessels TRUE-FALSE
b) the melanin gives human skin its dark colour and
it protects underlaying cells against ultraviolet light TRUE-FALSE
c¢) the Krause’s Receptors are important for the perception

of heat TRUE-FALSE
d) the Vater-Pacini Corpuscules are sensitive to

heavy pressure and to vibration TRUE-FALSE
e) colostrum is milk that is produced immediately after birth TRUE-FALSE
f) oxytocin is important for production of mother milk TRUE-FALSE
g) pheromones are relased by specialized glands and they play

the key role in communication TRUE-FALSE

5. Name the most important functions of the skin:

6. Answer this question:

a) What is the main function of the sweat ? ........ ..
b) When does the production of apocrine glands begin ? .............cooiiiiiiiiiiiiiiiii

c) What is the colostrum 7 ...
d) When does the [anugo decline ? .........ooeiiiniin i
e) What is the function of the hair cuticle ? ... e,

7. Choose the correct answer:

The Meissner’s Corpuscle is a receptor of  a) touch b) cold C) heat

The Ruffini’s Corpuscle is a receptor of  a) touch b) cold c) heat

The epidermis cells contain a number of  a) ceratine  b) globuline c¢) aloumine

The skin produces a) vitamin A b) vitamin D ¢) vitamin E

The terciary hair is formed during a) intrauterine b) chilhood  c) puberty
development

The important role in the interspecific
communication play a) sebaceous b) apocrine  ¢) mammary
glands glands glands
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VYLUCOVACI SOUSTAVA A KUZE-procvi¢ovani

1.Popiste nasledujici obrazek:

mocovody mocovy méchy¥ nadledviny ledviny
ledvinova panvicka ledvinova kura ledvinova dren ledvinové
tepny ledvinové Zzily sestupna aorta dolni duta zila

2. Dopliite do prazdnvch poli:

Ledvinova ktira je ............. e e - R vrstva nad dfeni.
Ledvinovadien seskladd z..................ooeeiiiniin. Na vrcholu pyramidy jsou pohary
............................. Ledvinova panvicka je misto v ledving, kde se sbira ..............Kazdy
den je produkovéno ............... 1 primarni moc¢i.N¢ekteré latky jsou zpét absorbovany ve
vinutych kandlcich a v Henleové kli¢ce ,napf......................... s e e ,

3. Prirad’te Cisla a pismena:

a) Tato Cast se nachazi v uzavieném konci nefronu a tvoii dvousténny vacek.

b) Vede do ledvinové panvicky, odkud moc tece do moc¢ovodi a do mocového méchyie.
c¢) Je mal¢ klubicko kapilar, které se nachazeji uvnitt Bowmannova vacku.

d) Tato ¢ast nefronu je ¢ast ve tvaru U, ktera se nachazi ve dreni.

Henleyova klicka
sbérné kanalky
Bowmaniiv vacek
glomerulus

el oA
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4. Rozhodnéte.zda je odpovéd’ spravna ¢i ne:

a) epidermis obsahuje cévy ANO-NE
b) melanin dava kizi tmavou barvu a chrani bunky lezici nize

pfed UV zafenim ANO-NE
¢) Kruseova téliska jsou dulezita pro vnimani tepla ANO-NE
d) Vater-Paciniho téliska jsou citliva velky tlak a vibrace ANO-NE
e) mlezivo je mléko,které je produkovano hned po narozenim ANO-NE
f) oxytocin je dulezité pro produkci matefského mléka ANO-NE
g) feromony jsou specialni zlazy a hraji klicovou roli v komunikaci ANO-NE

vvvvvv

6. Odpovézte na otazky:

a) Jakou funkci MA POt 2 ... e
b) Kdy zacina produkce apokrinnich ZIaz ? .......... ..o,
C) COJEEIOMIBZIVO 2 .ttt e e e e e e
d) Kdy opadd [anugo? .......coiiniiii e
e) Jakou funkci ma Kutikula ? ... ... i e

7. Vyberte spravnou odpovéd’:

Meissnerovo télisko je receptor a) hmatu b) chladu c) tepla

Ruffiniho télisko je receptor a) hmatu b) chaldu c) tepla

Buiky epidermis obsahuji velké mnozstvi a) keratinu b) globulinu c¢) albuminu

Ktuze produkuje a) vitamin A b) vitamin D c) vitamin E

Terciarni ochlupeni se tvoii béhem a) nitrodélozniho b) détstvi c) puberty
vyvoje

Dilezitou roli v mezidruhové komunikaci

hraji a) mazove b) apokrinni c) mlécné
zlazy zlazy zlazy
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ORAL CAVITY

Oral cavity is the space that is bounded by faces, lips and palate.
The oral cavity is composed of:

a) the hard and soft
Labial frenum (upper) pal ate

b) the teeth

Hard palate

ot patate c) the gingives

d) the tongue

Tonsil

Retromolar area

e) the tonsils

f) the salivary glands

Labial frenum (lower)

www.drranzino.com (2012)

The hard palate includes palate projections and a palate bone.
The soft palate follows the hard palate. The fibrous membrane is the base, there are muscles
attached. It is covered by a mucous membrane.The uvula runs from the soft palate border.

The tongue is the muscular organ.lt is composed of the three parts: root, apex and body
Function: the tongue a) turns and moves the food

b) is the seat of the taste

C) participates in speech

The tonsils are a pair organ.They have the ridged surface. They include the amount of lymph
cells and lymphocytes.The lymphoid tissue forms a protective cover against the infection.

The salivary glands:
There are three pairs of glands:

a) sublingual glands are located under the tongue

b) submandibular glands are located under the jaw

c) parotid glands are located between the ear and the Sublingual
JaW gland

Parotid
gland

Submandibular
gland

In addition, there are three pairs of the salivary glands
which produce much smaller amount of saliva. www emedicinehealth.com (2012)

The salivas moisturize and dilute, clean the mouth.They have antibacterial effects and they
protect enamel.
The saliva composition:
a) 99% of water
b) inorganic substances: Na*, CI" ...
€) organic substances:
ptyalin (amylase ) degrades the starch in the oral cavity
lysozyme has antibacterial effect
mucin improves movement of food in the digestive system
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The teeth:

The teeth are a hard bone formation located in the oral cavity.They are used to reducing,
separation of food, they help with a correct articulation.The teeth are fixed in the dental
alveolus by the dental periost.The dental periost is the solid connective tissue which fills the
space between the root and alveolus.It contains various types of the fibres strengthening tooth.

The structure of the tooth:

7Kg | Enamel a) enamel covers the tooth surface.lt is
(8 Tl ) composed of 95% inorganic
N T T substances ( hydroxylapatite ),water
and organic substances.It is the hardest
substance of the body.

b) dentin is a yellowish matter, its
composition is similar to the bone. It
contains 70% inorganic substances,
20% organic substances
(collagen),water and live cells.

Crown—

Root—| P&l M

membrane

N 7 v";- 4
2% Nerve and c) dental pulp contains blood and lymph
7/ blood suppl vessels,live cells and intercellular
#FADA) space (collagen and mucoproteins)
inside.

d) cementum covers the surface of the
dental neck and root.

http://teethwhiteningdetail.com/wp-content/uploads/2011/10/the-toothl.jpg (2012)

The tooth is divided into the crown (the projecting part covered by enamel), the neck (located
between the crown and the root covered by soft tissues), the root (located in the dental

alveolus).
The types of the teeth:
The man has the heterodont dentition: the teeth are divided by shape.
a) incisors have scalpriform crown and Adult human dentition
one root Canine
Molars Premolars Inclsors
. 1 - S
b) canines have one apex and one root |/ﬁ W I AL /"l
N NN
\ !1\‘ | VN ) | | '\
c) premolars have two humps and one ,’J_ E V) Ly :A\’ L A
/ \ | \ / ENE N\ Y /[
root WU U)
DOIO00000
d) molars have rhombic teething IaYAruivay ‘r“‘ M H
surface, upper molars have three roots | &/ UL || YU \ / ]"
and lower molars have three roots ' : 1y e
Molars Premolars | Incisors
http://images.tutorvista.com/content/animal-nutrition/dentition-adult-human. jpeg i
(2012)

Milk teeth contain 20 teeth (8 incisors, 4 canines, 8 molars, no premolars )
The incisors erupt first (1-6 ™ month),then the other teeth.
Permanent teeth replace the milk teeth (from 6 year)
It contains 32 teeth ( 8 incisors, 4 canines, 8 premolars, 12 molars )
The crowns of the permanent teeth are formed in pruning of the milk teeth.
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DUTINA USTNI

Dutina ustni je prostor, ktery je ohranic¢eny tvafemi, patrem a rty
Soucasti dutiny Ustni je:

a) tvrdé a mekké patro

Labial frenum (upper)

b) zuby
Hard palate

c) dasné

Soft palate

d) jazyk

Uvula

Tonsil

Retromolar area e) m an d I e
f) slinné zlazy

Labial frenum (lower)

www.drranzino.com (2012)
Tvrdé patro je tvofeno patrovymi vybézky kosti Celistni a patrovou kosti.
Meékké patro navazuje na tvrdé patro. Podkladem je vazivova membrana, na kterou se upinaji
svaly. Je kryta sliznici. Cipek vybiha z volného okraje mékkého patra.

Jazyk je svalnaty organ. Sklada se ze 3 ¢asti: kofenu, hrotu a téla.
Funkce: Jazyk a) obraci a posouva potravu

b) je sidlem chuti

¢) ucastni se feci

Mandle: jsou parovy organ. Maji rozbrazdény povrch. Obsahuji mnozstvi miznich bunék a
lymfocyt. Lymfoidni tkan tvoii ochranny obal proti infekci.

Slinné Zlazy
Existuji 3 pary slinnych Z14z:

a) podjazykové slinné zlazy se nachazeji pod jazykem
b) podcelistni slinné zlazy se nachazeji pod dolni
Celisti 8t
s s e Y L, ., . ublingual
¢) piiusni slinné zlazy se nachazeji mezi uchem a gland
dolni celisti
Kromé téchto 3 parid velkych slinnych zlaz existuji
dalsi, které produkuji mnohem mensi mnozstvi slin

Parotid
gland

Submandibular
gland

hérr;ealth.com (2012)

Sliny navlh¢uji a rozmélnuji potravu, ¢isti dutinu Gstni, maji antibakterialni uc¢inky a chrani
zubni sklovinu
SloZenti slin:
a) 99% vody
b) anorganické latky: Na*, CI ...
c) organické latky:
ptyalin ( amylaza ): rozklada skrob v duting tstni
lyzozym: ma antibakterialni ¢inky
mucin zlepSuje pohyb potravy travicim ustrojim
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Zuby:
Zuby jsou tvrdé kostni ttvary, které se nachazeji v dutiné astni. Slouzi k oddélovani,

rozmélilovani potravy, pomahaji pti spravné artikulaci.

Zuby jsou upevnény v Celisti v zubnim ltizku ozubici. Ozubice je tuhé vazivo,které vyplituje
prostor mezi kofenem a zubnim lazkem.Obsahuje riizné typy vlaken,kterd upevnuji zub

V zubnim 14zku

Stavba zubu

- S = AP a) email: kryje povrch zubu. Je tvoien
. f & i ) 95%anorganickych latek
y ‘, .} R (hydroxylapatit ), vodou a

organickymi latkami. Je nejtvrdsi
latkou v téle.

Pul ..
i b) zubovina je Zlutobila hmota, ktera se
X Catstiin podoba 'sloirenin? kosti. Obsahuj@ 7Q%
Root— Pl anorganickych latek, 20% organickych

— Periodontal latek (kolagen), vodu a zivé buiky

membrang ¢) zubni dien obsahuje uvniti krevni a
2, Neria & mizni cévy a nervy, zivé bunky a
38,% blood suppl mezibuné&&ny prostor (kolagenni
- FADA) vlakna, mukoproteiny)
d) cement kryje povrch kréku a kofene

zubu

http://teethwhiteningdetail.com/wp-content/uploads/2011/10/the-toothl.jpg (2012)
Zub je rozdélen na korunku (vy¢nivajici ¢ast, pokryta emailem), kréek (mezi korunkou a
kofenem, pokryty mékkymi tkanémi), koren (ulozen v zubnim alveolu ).

Typy zubi:
Clove€k ma heterodontni chrup: zuby jsou rozdélené podle tvaru

a) Fezaky maji dlatovitou korunku a 1 Adult human dentition
kofen Canine
Molars Premolars Inclsors

b) Spic¢aky maji 1 hrot a 1 kofen |

C) tfenové zuby maji 2 hrbolky a 1 ,,U_f

\ ' "' I ' ‘!1'

— P K M
kot @ )l | ( V() ( w’ \1 )
oren o — \'_\__L/ \ YK NP W A L. \\J‘ |
D NN 2N N
o ,l \ } ( '.‘v { v{ ( \ na

ow .y v v 7 ’ \ T T M < 'S 6 {

d) stolicky maji kosoctverecné kousaci U TATTT T / I

; y ¥ , \// VAN |
plochy, horni stoli¢ky 3 koteny, dolni wow | youyt { [ 1]
v v o | ‘;' U V
stolicky 2 kofeny. ' I I , VL
Molars Premolars | Incisors
Canine

http://images.tutorvista.com/content/animal-nutrition/dentition-adult-human.jpeg (2012)

MIlécény chrup obsahuje 20 zubti ( 8 fezaku, 4 Spicaky, 8 stolicek, tftenové zuby chybi )
Nejprve se profezavaji fezéky (1-6 mésic), pak ostatni zuby.
Trvaly chrup nahrazuje postupné chrup mléény (od 6 let)

obsahuje 32 zubt (8 fezak, 4 stolicky, 8 tfenovych zubt, 12 stolicek)
Korunky stalych zubi se tvofi jiz pfi profezdvani zubli docasnyc
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FOOD CHAIN

Food chain is a gradual aligment of organisms which usually starts with producer and ends
with the top consumer. Each organisms is the food of the next one and represents a certain
trophic level.

PRODUCERS can use light energy from the sun to produce food (sugar) from carbon
dioxide and water.
Plants, phytoplankton

CONSUMERS must receive the food from other sources. They have to eat plants and/or
other animals because They cannot make their own food
Zooplankton, animals

a) HERBIVORES eat only plants ,they are primary consumers
( giraffe, cow, horse)

b) CARNIVORES eat others animals
secondary consumers: carnivores that eat herbivores
( lions hunt antelopes)
terciary consumers: carnivores that eat other carnivores
(killer whales hunt seals)

c) OMNIVORES: eat both,animals and plants
( pigs)

DECOMPOSERS:

Decomposers feed on decaying matter. They speed up the decaying process that releases
mineral salts back into the food chain. These substances are absorbed by plants as nutrients
(bacteria and fungi).

Food chains show how various substances are transferred in an ecosystem (for example
insecticides as DDT).

When DDT gets into organisms, it is stored in the fatty tissue. It tends to become more
concentrated in animals that are higher in the food chain. Top predators have the highest level
of the DDT.
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Types of food chains:

— o
Carnivore Carnivore
. 3 . 2
Carnivore Carnivore
® L
‘v\ = -~
~
Herbivore Zooplankton
Plant Phytoplankton

http://king.portlandschools.org/files/houses/y2/animalmaineia/files/species/nblemmingah/foodweb/food_web.html

1. Grazing food chain:

a) The grazing food chain begins with the primary producents (plants). They fix light, carbon dioxide
and water during the process called photosynthesis. The primary producents produce sugars and other
organic molecules and make up the plant tissues.

The primary producents are some plants or phytoplankton.

b) The primary consumers(herbivores) form the second level in the grazing food chain. They cannt
produce their own organic compounds and so they must gain their energy by consuming of the
primary producers.

The primary consumers are for example some species of the insect or herbivores (cow, goat,
antelope...) or zooplankton.

c) The secondary consumers( primary carnivores) feed on primary consumers. They serve them as a
source of organic matter and energy.

The secondary consumers are for example some insectivores (shrew-mouse) or plankton-eating fishes.
The tertiary consumers gain organic substances and energy by eating the secondary consumers.

The tertiary consumers are for example snakes or piscivorous fishes.

The quaternary consumers standing on the top of the food chain. They are for example predatory birds
(eagle) or killer whales.

2. Detritus food chain:

a) Primary source of energy is dead organic matter ( plant parts or dead animal bodies ).

b) Scavenger eat dead bodies of animals ( hyenas, vultures).

c) Decompositores release from their bodies chemicals. These substances break apart the dead matter
(‘bacteria and fungi ). The mineralization occurs. Minerals get out of fungi in the soil.Detritus food
chains are shorter than grazing food chains.

Body size of the consumers gradually shrinks. It increase their number.
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POTRAVNI RETEZEC

Potravni fetézec je postupné sefazeni organismu které obvykle zacina producentem a kocni
konsumentem. Kazdy organismus je potravou pro jiny a ptedstavuje urcéitou trofickou trovern.

PRODUCENTI mohou vyuzivat svételnou energii ze slunce k produkci potravy (cukri) z oxidu
uhlicitého a vody.
Rostliny, fytoplankton

KONZUMENTI musi piijimat potravu z jinych zdroji. Musi jist rostliny ¢i jiné Zivocichy,
protoze si vlastni potravu neumi vytvofit.
Zooplankton, zivoc¢ichové

a) BYLOZRAVCI konzumuji pouze rostliny, jsou primarnimi konzumenty.
( zirafa, krava, kun)

b) MASOZRAVCI konzunuji jiné Zivo&ichy
sekundarni konzumenti: masozravci, ktefi konzumuji bylozravce
(Ivi lovi antilopy)
terciarni konzumenti: masozravci, ktefi konzumuji jiné masozravce
( kosatky lovi tulen¢)

¢) VSEZRAVCI konzumuji oboji, Zivo&ichy i rostliny
( prasata)

DECOMPOSERS:

Rozkladaci se Zivi rozkladajici se hmotou.Urychluji proces rozkladu, ktery uvoliiuje mineralni soli
zpét do potravinového fetézce. Tyto latky jsou absorbovany rostlinami jako ziviny (bakterie a
houby).

Potravni fetézce ukazuji jak jsou rizné latky pfenaSeny v ekosystému (naptiklad insekticidy jako
DDT).

Kdyz se DDT dostane do organismd, je skladovano v tukové tkani. Ma tendenci se vice
koncentrovat v zivocisich, ktefi jsou vyse v potravnim fetézci. Nejvysssi predatofi maji nejveétsi
hladinu DDT.
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Typy potravnich fetézcti:

Carnivore
Carnivore ; Carnivore
@® &
Carnivore S5 Carnlv'ér: 3
®

Plant Phytoplankton

http://king.portlandschools.org/files/houses/y2/animalmaineia/files/species/nblemmingah/foodweb/food_web.html

1. Pastevni (pastevné-koristnicky) retézec:

a) Pastevni fetézec zacina primdrnimi producenty (rostlinami). Ty fixuji svétlo, oxid uhli¢ity a vodu
béhem procesu zvaném fotosyntéza. Primarni producenti produkuji cukry a jiné organické latky a
tvoti rostlinné tkané.

Priméarnimi producenty jsou rostliny ¢i fytoplankton.

b) Primarni konzumenti(bylozravci) tvoii druhou uroven pastevniho potravniho fetézce.

Neumi vyrabét své vlastni organické latky a tak musi Cerpat energii konzumaci primarnich
producent.

Primarnimi konzumenty jsou naptiklad nékteré druhy hmyzu nebo bylozravci (krava, koza,
antilopa) ¢i zooplankton. ¢) The secondary consumers( primary carnivores) feed on primary
consumers. They serve them as a source of organic matter and energy.

¢) Sekundarni konzumenti jsou naptiklad néktefi hmyzozravci (rejsek) nebo planktonozravé ryby..
d) Terciarni konzumenti Cerpaji organické latky a energii tim,ze se zivi sekunddrnimi konzumenty.
Terciarni konzumenti jsou naptiklad hadi nebo dravé ryby.

e) Kvartérni konzumenti stoji na vrcholu potravniho fetézce.

Jsou to naptiklad dravi ptaci (orli) ¢i kosatky.

2. Detritovy potravni retézec:

a) Primarni zdroj energie je mrtva organickd hmota( ¢asti rostlin nebo mrtva téla Zivocichii).

b) MrchoZrouti se zivi mrtvymi tély zivocicht ( hyeny, supi).

¢) Rozkladaci uvoliuji ze svych tél chemicke latky. Tyto latky rozkladaji mrtvo u hmotu (bakterie,
houby). Nastava minarelizace.Minaralni latky vychdzeji z hub do pidy. Detritovy potravni fetézec
je kratsi nez pastevi.

Velikost t€la konzumentl se postupné zmensuje.Roste jejich pocet.
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TEMPERATURE:

Absorbed solar radiation is converted into heat, warming the body of organisms. It determine their
body temperature.

I. Classification of organisms according to the ability to withstand temperature fluctuations:

a) STENOTHERMAL organisms are able to tolerate only a narrow range of temperatures
(fishes, snails and corals)

b) EURYTHERMAL organisms can tolerate very large fluctuations in temperature
(cyclops,mammals, birds)

stenothermal eurythermal stenothermal
{ olizgtothermal ) ( polythermal )
QOPT, CPT, OFT.

activity | growth)

temp erafure —

I1. Classification of organisms according to the ability to regulate body temperature:

a) POIKILOTHERMAL organisms have a body temperature that varies with the temperature
of the surroundings (fishes, reptiles ..)

b) HOMOIOTHERMAL organisms have a body temperature that is constant and largely
independent of the temperature of surroundings
(mammals, birds)

The effect of heat on animals

a) EXOTHERMIC animals:

They cannot maintain their body temperature with that of the environment. They cannot generate
their own body heat. Reduction in ambient temperature leads to reduced activity. drop below a
certain temperature leads to paralysis and death.

b) ENDOTHERMIC animals:

They can maintain their body temperature according the environment. They can generate heat in
their bodies.

They maintain their body temperature by:

a) regulating their metabolic rates
b) their isolation (feather, coat....)
¢) thermoregulation processes (sweating, amyostasia....)
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GLOGER'S RULE:

Dark pigmentation increase in races of animals living in warm and humid habitats.

ARKive <

www.arkive.org

Siberian Tiger Bengal Tiger
http:/img.fotoalba.centrum.cz/img9/4876/23574876_4_rfmf48bhp.jpg (2012)
http:/cdnl.arkive.org/media/78/7897ED85-ED70-4EC5-91F7-3FAC343B0570/Presentation. Large/Bengal-tiger-on-territorial-patrol.jpg (2012)

ALLEN'S RULE:

Certain extremities of animals are relatively shorter in the cooler range than in the warm parts.
(shorter ears, beaks, legs )

fennec fox fox arctic fox

http://www.biolib.cz/IMG/GAL/29636.jpg (2012)
http://www.montgomeryschoolsmd.org/uploadedimages/schools/foxchapeles/homepage/red_fox_1.jpg (2012)
http://farm1.static.flickr.com/120/314278466_66618al140e.jpg (2012)

112


http://img.fotoalba.centrum.cz/img9/4876/23574876_4_rfmf48bhp.jpg
http://cdn1.arkive.org/media/78/7897ED85-ED70-4EC5-91F7-3FAC343B0570/Presentation.Large/Bengal-tiger-on-territorial-patrol.jpg
http://www.biolib.cz/IMG/GAL/29636.jpg
http://www.montgomeryschoolsmd.org/uploadedImages/schools/foxchapeles/homepage/red_fox_1.jpg
http://farm1.static.flickr.com/120/314278466_66618a140e.jpg

BERGMANN'S RULE:

The body size of animals living in cold climates tends to be larger than in animals of the same
species living in warm climates .Increasing the volume of the body is greater than the increase in its
surface.

T auceana=3

surface arga=2fi {4 X 05 sides)
(2 X 2B sides) 4 times larger
valume = 8 — surface area
2H2XZ
4 volurme = 64
2 44X
2 s g times larger
2 volurne
4

http://anthro.palomar.edu/adapt/images/Bergmann%27s_boxes.qgif (2012)

P -

http://2.bp.blogspot.com/ DL8aQi2§swU/S-7>(ax 62EI/AAAAAAAAAAK/QCVQmMokk7rs/s1600/porovn%C3%A1n%C3%AD+

w——

giganta.jpg (Edé)
Different types of bears: The largest is the polar bear and Kodiak, living in the north.The smallest
bear is the Malaysian bear living in the south.
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TEPLOTA:

Absorbované slunec¢ni zaieni je piemenéno na teplo, ohtivajici t€la organismu. Udava jejich
teplotu téla.

I. Klasifikace organismutl podle schopnosti odolavat kolisani teploty:

a) STENOTERMNI organismy jsou schopny tolerovat pouze uzké rozpéti teplot
(ryby, plzi and korali)

b) EURYTERMNI organismy mohou tolerovat velké rozpéti teplot
(buchanky, savci, ptaci)

stenothermal eurythermal stenothermal
{ oliztothermal ) ( polythermal )
CPT, OPT, OFT.

activity | growth)

temp erature ——

http://www.scritube.com/files/limba/croata%?20sarbo%20croata/33_poze/image002.jpg (2012)
II. Klasifikace organismu podle schopnosti regulovat télesnou teplotu

a) POIKILOTERMNI organismy maji teplotu téla,kterd se méni podle teploty prostiedi
(ryby, plazi ..)

b) HOMOIOTERMNI organismy maji teplotu téla, ktera je stala a velkou mérou nezavisla
na teploté prostiedi (savci, ptaci)

Vliv tepla na Zivoc¢ichy

a) EXOTERMNI Zivo¢ichové:
Nemohou udrzet té€lesnou teplotu s prostiedim. Nemohou vytvatet svou vlastni teplotu. Pokles
okolni teploty vede k omezeni aktivity. Pokles pod urcitou teplotu vede ke strnuti a smrti.

b) ENDOTERMNI Zivo¢ichové:
Mohou udrzovat télesnou teplotu podle prostiedi. Mohou vytvéafet teplo svym télem.
Udrzuji svou télesnou teplotu:

a) regulovanim miry svého metabolismu
b) svou izolaci ( pefi, srst....)
C) procesy termoregulace (poceni, svalovy ties....)
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GLOGEROVO PRAVIDLO:

Tmava pigmentace se zvysuje u ras zivo¢icht zijicich v teplém a vlhkém prostiedi.

ARKIVE <

www. 8rikive.org

Sibifsky tygr | Bengélsky tygr

http://img.fotoalba.centrum.cz/img9/4876/23574876_4_rfmf48bhp.jpg (2012)
http://cdnl.arkive.org/media/78/7897ED85-ED70-4EC5-91F7-3F AC343B0570/Presentation. Large/Bengal-tiger-on-territorial-patrol.jpg (2012)

ALLENOVO PRAVIDLO:

Nékteré koncetiny Zivo€ichil jsou relativné kratsi v chladnéjSich oblastech nez v teplejSich
¢astech (kratsi usi, zobaky, koncetiny ).

fenek liska arkticka liska

http://www.biolib.cz/IMG/GAL/29636.jpg (2012)
http://www.montgomeryschoolsmd.org/uploadedimages/schools/foxchapeles/homepage/red_fox_1.jpg (2012)
http://farm1.static.flickr.com/120/314278466_66618a140e.jpg (2012)
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BERGMANOVO PRAVIDLO:

Velikost téla zvifat Zijicich v chladnéjSich oblastech ma tendenci byt vétsi nez u zvitat
stejné¢ho druhu zijicich v teplejSich oblastech. ZvétSovani objemu téla je vétsi nez zvétSovani
povrchu.

_ 7 7] surface area = 96
surface area = 24 {4 X (B sides)
2 X 26 sides) 4 times larger
volurme = 8 - surface area
RH2RD)

4 volume = B4

2 {43545

2 fl 8 times larger
2 lurne
v
4

http://anthro.palomar.edu/adapt/images/Bergmann%27s_boxes.qgif (2012)

http://2.bp.blogspot.com/_DL8aQi2aswU/S-7Xqgx_62EI/AAAAAAAAAAKIQCVQmMokk7rs/s1600/porovn%C3%A1n%C3%AD+giganta.jpg (2012)

Rizné typy medvedi: Nejvetsi je ledni medved a kodiak, nejmensi medved je malajsky
medvéd zijici na jihu.
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BIOCOENOSIS

The biocoenosis is set of populations of different species in a habitat.

a) Phytocoenosis: plant communities that make up the plant population.
b) Zoocoenosis: animal communitie that make up the animal population.
c) Microbiocoenosis: set of populations of microorganisms.

Structure of the biocoenosis:
Dominant population is the population which has a predominant influence.

Stratification:

a) VERTICAL STRATIFICATION

For example: forest layers

Each layer offers a unique set of habitat features.

a) Giant trees (Emergents )
b) Highest vegetative layer in th forest which contains mature trees . Trees compete for the sunlight.

(canopy layer)

c) Understory layer lies beneath the canopy and above the shrub layer. It includes tall shrubs and
small shade-tollerant tree.

d) Shrub layer: Shrub layer lies between the understory and herbs layer. It contains shrubs and
bushes,

tree saplings.

e)_Herbs layer: Herbs layer contains herbs, ferns, grasses and weeds.

f) Little layer: Little layer includes bacteria, fungi, mosses, lichenes.
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http://www.plu.edu/
(2012)

b) HORIZONTAL STRATIFICATION: Horizontal stratification is layering on the area
Example: Stratification from the forest edge to the center.
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ECOTONE:
Part of the border between the two biocenosis .The area is inhabited by organisms of both
biocoenosis and specific organisms.
Example: bank of a watercourse
forest and field.

A itk e Aquatic
ecosystem iU ecosystem

Ecotone
(marshland)

Ecosystem | Ecosystem Il

http:/ecotonebiomes.webs.com/fg02_003.jpg (2012)

Dynamics of biocenosis:
a) short-term changes : periodic changes in one biocoenosis
ASPECTS: Aspects are biocenosis appearance at certain times of the year

Yy * ¥
http://nature. hyperlmkcz/photos/Dubma/Dubma 14-04- 2005]pg (2012)
http://www.g-paul.de/media/sommerwiesel.jpg (2012)
http://shockwave.wz.cz/pozadi/podzim_v.jpg (2012)

b) long-term changes:changes accompanied by the replacement of some other species (succession )

SUCCESION: Succesion is long-term changes in biocenosis. It's a gradual evolution seeking to
achieve a balance in which species composition and changes of internal relationships occurs.

a) Primary succession: Development of the community begins on the unpopulated habitats.
Example: Biocoenosis on newly formed islands,bon the volcanic island ,on the heaps ...

| MR e A B 0
Bare Lichens Mosses Hod» Grasses Shrubs rlm:*uh::l;o.n
Pioneer

b) Secondary succession: The community develops on previously populated habitats which were
disrupted (after the fire, felling of trees ....).

Secondary Succe asign

Pioneer Species

; "htt ://media.web.britannica.com/e
-, b-media/98/95198-036-
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http://media.web.britannica.com/eb-media/98/95198-036-2619E3FA.jpg
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http://www.citruscollege.edu/lc/archive/biology/PublishingImages/0850l.jpg
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http://www.citruscollege.edu/lc/archive/biology/PublishingImages/0850l.jpg

BIOCENOZA

Biocendza je soubor populaci riiznych druhi v urcité lokalité.

a) Fytocenoza: rostlinné spolecenstvo, které je tvofeno rostlinnymi populacemi.
b) Zoocendza: zivocisné spolecenstvo, které je tvofeno zivocisSnymi populacemi.
) Microbiocenoza: soubor populaci mikroorganismu.

Struktura biocenozy:
Dominantni populace je populace, ktera ma pievladajici vliv.

Vrstevnatost (patrovitost ):

a) VERTIKALNI STRATIFIKACE

Naptiklad: lesni patra

Kazdé¢ patro poskytuje unikatni soubor vlastnosti lokality.

a) Obrovské stromy (Emergents )

b) Nejvyssi vegetacni patro v lese, které obsahuji dospé€lé stromy. Stromy soutézi o svétlo
(canopy layer)

¢) Vrstva podrostu lezi pod stomovym patrem a nad patrem kefovym. Obsahuje vysoké kete a
malé stromy tolerujici stin.

d) Kefové patro: Kefové patro lezi mezi podrostovym patrem a bylinnym patrem. Ketové
patro obsahuje kete a kfoviny a semenacky stromtl.

e) Bylinné patro: Bylinné patro obsahuje byliny, kapradiny, traviny a plevele.

f) Mechové patro: mechové patro zahrnuje bakterie, houby, mechy, lisejniky.

http://www.plu.edu/
(2012)
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b) HORIZONTALNI STRATIFIKACE: Horizontalni stratifikace je rozvrstveni izemi
Priklad: Stratifikace od konce lesa do stedu.
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EKOTON:
Cast hranice mezi dvéma biocenézami. Oblast je osidlena organismy obou biocendz a
specifickymi organismy.
Ptiklady: bieh vodniho toku
les a pole

Ecotone
(marshland)

Ecosystem | Ecosystem Il

http://ecotonebiomes.webs.com/fg02_003.jpg (2012)

Dvynamika biocenézy:

a) kratkodobé zmény : periodické zmény v jedné biocenoze
ASPECTY': Aspekt je vzhled biocenozy v ur¢itém obdobi roku.

A g X
.cz/photos/Dubina/Dubina_14-04-2005.jpg (2012)
http://www.g-paul.de/media/sommerwiesel.jpg (2012)
http://shockwave.wz.cz/pozadi/podzim_v.jpg (2012)

b) dlouhodobé zmény: zmény doprovazené nahrazenim nékterych druhu.

SUKCESE: Sukcese je dlouhodoba zména v biocendze Je to postupny vyvoj usilujici o
dosazeni rovnovahy, pii kterém dochazi k postupné zméné druhového slozeni a vnitinich
vztahil v biocendze.

a) Primarni sukcese: Rozvoj tohoto spoleCenstva za¢ina na neosidlenych stanovistich.

Ptiklad: biocen6zy na nov€ vzniklych ostrovech, na sope¢nych ostrovech, na haldach ...

e @

R Leene Bomes fiatpy Sreeess Sorte [ fivsie Galiony M-;.':.fél
Pioneer — w - Climax

b) Sekundarni sukcese: Spolecenstvo se vyviji na diive osidlenych lokalitach, které byly
naruseny (po

z ¥.pozaru, kaceni

sstromd.... ).

*“ihttp://media.web.britannica.com/eb-

~media/98/95198-036-2619E3FA. j

§1(2012)
http://www.citruscollege.edu/Ic/archiv
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INTERSPECIFIC RELATIONSHIPS

Individual organisms do not live in isolation. They interacts with each other.

a) intraspecific interaction are the interactions between members of the same species
b) interspecific interaction are the interactions between members of different species

Interaction between populations:

type of relations | effects on 1° effects on 2™ type of relations | effects on 1% | effects on 2™
species species species species

neutralism 0 0 predation + -

competition - - comensalism + 0

amensalism - 0 protocooperation | + +

parazitism + - mutualism + +

0... no correlation
-... negative relationship, the relationship reduces population
+... positive relationship, the relationship is supported by the population

I. NEUTRAL EFFECTS:

a) NEUTRALISM:
The populations in the same habitat do not interact, e.g. rabbit and butterfly populations.

Il. POSITIVE EFFECTS:

a) MUTUALISM ( SYMBIOSIS )

Any relationship that involves two (or more) species living together and interacting. These relationships are so close that
neither partner can exist without the other.

Examples:

a) Lichenes arise by relationship between algae and fungi. Algae provide photosynthetic products, fungi conserve water
and carbon dioxide and salt minerals

b) Mycorrhiza is realtionship between the roots of plants and fungi .Bacteria bind atmospheric nitrogen, the plant provides
nourishment in return to fungi.

c) Termites and protozoas. Termites are not capable of digesting wood which they ingest as food. Protozoan lives in the
intes\ting: and help to digest the cellulose of wood. In return, the termites provide i food and shelter to the protozoan.

S NN T ;
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b) PROTOCOOPERATION

Protocooperation is mutually beneficial association of population that is temporary and isn’t necessary. Relationship isn’t
permanent. Animals can live independently of each other.

Examples: Realationship between Egyptian plover and croccodile or between nesting birds. Company of ostriches and
zebras is protection against predators. Ostriches have good eyesight and zebras have a good sense of smell.However they may
live separately.

Egyptian plover and croccodile ~ ostriches and zebras

c) COMENSALISM

Comensalism is a relationship between two species that is beneficial to one species but of neutral benefit to the other
species.

Examples: Epiphytes, some tropical orchids use trees or branches of trees as support. They don’t cause harm or benefite for tree.
without harm or benefit to the tree.

The epiphyte obtains more light and air.

Relationship between predator and scavenger( between lions and vultures )

Several species of barnacles (molluscs) grow on the hard shell of horseshoe crab.

Slender Suckerfish (echeneis) are attached to surface of sharks by its sucker.

horshoe crab and barnacles epiphytes slender suckerfish and skark

I1l. NEGATIVE EFFECTS

a) COMPETITION

Comepetition is relationship of population which mutually affects the growth and survival. Populations compete for limited
sources of food, space ...

Examples: Fight for the light between plants.
Buzzard and kestrel eat small rodents- compete for them.
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b) AMENSALISM

Population of one species negatively affects the another species without direct benefit. Inhibitor suppresses by its
metabolites growth of other species.

Examples: Cyanobacteria secrete toxins into the water.This perishing raises other species.
Fungi produce antibiotics that destroy bacteria.

c) PARAZITISM:

Parasite uses the host as a food source as well as their environment. It damages the host's tissues, organs and functions,
causes of diseases.

Ectoparasite: A parasite
that live on the surface of

the body but not within
the body (tick)

Hemiparasite: plant
that is capable of

photosynthesis, but
draws nutrients from
the host

(mistletoe)
Holoparasite: plant
that is completely
parasitic on the host
(‘on other plant)

Endoparasite: A parasite
that lives inside the body

(tapeworm)

d) PREDATION:

It is a negative, interspecific interaction between two species of organism in which larger species called predators attack,
kill and feed on the smaller species called prey.

When a predator is to eradicate infestation prey. Decline in prey populations, followed by a decline in predator populations.

lion and antelope carnivorous plants bears and fishes

http://4.bp.blogspot.com/-41IEqfT KEaU/T4feknzIwGI/AAAAAAAADYE/009G8BxCiiY/s1600/G_mycorrhizae.jpg (2012)
http://1.bp.blogspot.com/-NvyNw24nWTk/TaeR1sj9Z_I/AAAAAAAAI3Y/SGdzC5rPma8/s1600/LICHENES%2B1.jpg (2012)
http://www.wolaver.org/animals/crocodile-plover.jpg (2012)
http://farm4.staticflickr.com/3160/3038258254_3c507966aa_z.jpg?zz=1 (2012)
http://fineartamerica.com/images-medium/horseshoe-crab-encrusted-with-barnacles-darlyne-a-murawski.jpg (2012)
http://leccos.com/pics/pic/epifyty-_tillandsia_ionantha.jpg (2012)

http://www.biolib.cz/IMG/GAL/28878.jpg (2012)
http://www.plantsystematics.org/users/jdelaet/1_9_05/upload60/nP1096208.JPG (2012)
http://st4.geg.cz/photo/36185_detail.jpg (2012)

http://www.machlap.com/wp-content/uploads/2012/06/L ion-King.jpg (2012)

http://i3.cn.cz/1064557069_masozravkyl.jpg (2012)

http://farm4.static.flickr.com/3286/3090886794_e603046e14.jpg (2012)
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MEZIDRUHOVE VZTAHY

Jednotlivé organismy neziji v izolaci. Piisobi navzajem na ostatni.

a) vnitrodruhové vztahy jsou interakce mezi ¢leny stejného druhu

b) mezidruhové vztahy jsou interakce mezi ¢leny rtiznych druht

Interakce mezi populacemi:

Typ vztahu Vliv na 1.druh Vliv na 2.druh Typ vztahu Vliv na Vliv na
1.druh 2.druh
neutralismus 0 0 predace + -
kompetice - - komensalismus | + 0
amensalismus — 0 protokooperace | + +
parazitismus + - mutualismus + +

0... Zdden vzajemny vztah

-... negativni vztah, vztah omezuje populaci

+... pozitivni vztah, vztah je podporovan populai

I. NEUTRALNI VLIV:

a) NEUTRALISMUS:

Populace na stejném stanovisti se vzajemné neovliviiuji, napf. populace kralikd a motylt.

1. POZITIVNI VLIV:

a) MUTUALISMUS ( SYMBIOZA )

Vztah, ktery umoziuje dvéma (¢i vice) druhtim Zit spole¢né a vzajemné reagovat. Tyto vzajemné vztahy jsou tak tésné Ze
ani jeden partner nemiiZe Zit bez druhého.

Priklady:

a) LiSejniky vznikaji vztahem mezi fasami a houbami. Rasy poskytuji produkty fotosyntézy, houby uchovéavaji vodu a oxid

uhlicity a soli.

b) Mykorhiza je vztah mezi kofeny rostlin a houbami. Bacterie vazou atmosféricky dusik, naoplatku rostliny zajistuji
vyzivu houbam.
Termiti a prvoci. Termiti nejsou schopni travit dievo, které pfijimaji jako potravu. Prvoci ziji v tenkém stievé a

pomahaji travit
N3N

mykorhyza

elu
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stavba liSejniku
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b) PROTOKOOPERACE

Protokooperace je vzajemné prospésné spole¢enstvo populaci, které je do¢asné a neni nezbytné. Vztah neni trvaly.
Zivocichové mohou Zit nezavisle na sobé.

Piiklady: Vztah mezi kulikem nilskym a krokodylem nebo mezi hnizdicimi ptaky. Skupina pStrosi a zeber je zptisobem
ochrany pied predatory. P$trosi maji dobry zrak a zebry dobry ¢ich. AvSak mohou Zit oddélené.

Vl;ik nilsy kfokodl — | ‘ pstrosi a zebry

c) KOMENSALISMUS

Komensalismus je vztah mezi dvéma druhy, ktery je pfinosny pro jeden druh. ale neutrilni pro druhy druh.

Priklady: Epifyty, nékteré tropické orchideje pouzivaji stromy nebo vétve stroml pro oporu. Nezptsobuji stromu ujmu ani
nepiinaseji uzitek.

Epifyty ziskavaji vice svétla a vzduchu.

Vzajemny vztah mezi predatory a mrchozrouty (mezi lvy a supy)

Néekteré druhy svijonoZci (mekkysi) rostou na tvrdém krunyii ostrorepi.

Stitovec jsou prichyceni ke Zralokiim pisavkou.

ostrorep a svijonozci Stitovec a zZralok

I1l. NEGATIVNI VLIVY

a) KOMPETICE

Kompetice je vztah mezi populacemi, které vzajemné ovliviiuji rust a priziti. Populace soutéZi o omezené zdroje potervy,

prostoru ...
Priklady : Boj o svétlo mezi rostlinami.
Kang a postolka se zivi malymi hlodavci — “soutézi” o né.

125




b) AMENSALISMUS

Populace jednoho druhu negativné ovliviiuje jiny druh bez primého prospéchu. Inhibitor potlac¢uje svymi metabolity rist

jinych druhi.

Ptiklady : Sinice produkuji toxiny do vody. To vyvolava hynuti jinych druht.
Houby produkuji antibiotika, ktera hubi bakterie.

c) PARAZITISMUS:

w7

Parazité potiebuji hostitele jako potravu i jako své prostiedi. Ni¢i tkané, organy a funkce hostitele, zpusobuji

onemocnéni.

Hemiparazit:
rostlina, ktera je

schopna fotosyntézy,
ale ziviny Cerpa

Z hostitele (jmeli)
Holoparazit: rostlina,
ktera Gplné parazituje
na hostiteli

(na jinych rostlinach)

d) PREDACE:

Ektoparazit: parazit,
ktery zije na povrchu téla.
ale ne uvnitf téla (kliste)

Endoparazit: parazit,
ktery zije uvnitf téla.
(tasemnice )

Predace je negativni mezidruhovy vztah mezi dvéma druhy organismi, kde vét$i druh nazyvany predator uto¢i, zabiji a

Zivi se mensimi druhy nazyvanymi kofist.

-

When a predator is to eradicate infestation prey. Decline in prey populations, followed by a decline in predator populations.

lev a antilopa masoZravé rostliny
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OSSIFICATION AND BONE CONNECTION

a) ENCHONDRAL ossification :
The vessels penetrate into cartilage base, osteoblasts migrate along blood vessels.
Cartilage is replaced by a bone.

Medullary cavity

Artlcular cartilage

\Spongy bone

Blood vessels

Periosteum
Secondary

“\ ossification |+ l
center /
Bone collar \ Primary . =
\._/ ossification o

center Epiphyseal plate/"

/ Hyaline Periosteum

!

cg;i(ljaec:e Compact Bone/
\J Bone Growth
http://en.wikipedia.org/wiki/Bone
b) INTRAMEMBRANOUS ossification : c) HETEROTOPIC ossification :
Bone arises from the fibrous base Inorganic substances are stored in the
(for example facial bones of the skull). tissue. Osteoblasts do not participate

in the creation of matter. (for example pathological

ossification of the arteries).

The bone growth in lenght

The bone growth in lenght by epiphyseal plate_between the epiphysis and diaphysis.
a) cells reproduce and form a column

b) calcium is stored in the matrix around the cells

c) old cells die

d) into the space, which cells occupied, osteoblasts added

e) blood vessels and a new bone are formed

The bone growth ends between 18-23 years.

The bone grows in width by using cells (osteoblasts) inside the periosteum.

BONE CONNECTION
1. |mmob|Ie bone connection

\
;‘/
i)

Newbora Skull =
— http://skolajecna.cz/biologie/Sources/Photogallery_

http:/Awvww.babyfag.info/bones/babyskull.php Eti;lgfs/l/“)’\r%’W-UVaSDine-COm/imeweneb'a" Detail php?intSource=1&ntImageld=12
a) by a connective tissue  b) by cartilage c) by bone
(newborn skull) (spine) (sacral bone)
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2. moving bone connection
: P a) contact area (covered by cartilage)
‘ . 4 convex articular head
concave acetabulum

Bone

Periosteum

a b) joint capsule is reinforced by the
J ’\4* L*  Bloodvesse perimeter of the ligaments.

— It contains blood vessels and nerves.

c) synovial layer is located inside the joint

Articular

s capsule;
ERR e
o doot d) synovium is produced by filtration of
Tl — blood plasma.
(/"{ - il It reduces friction on the contact surfaces.
K Synovial - -
7 membrane It nourishes the cartilage at the contact area.

It makes a strong adhesion of the joint
surfaces together.

http://lwww.baileybio.com/plogger/?level=picture&id=534

Types of the joints:

a) Joint distribution according to construction :
1. simple joints are composed of two bones;
2. joint compound contains more bones or cartilage pads incorporated
cartilage pads-compensate irregularities in the curvature of the contact surfaces-allow the
implementation of two different movements.

b) Joint distribution according to the shape the contact curved surfaces

a) gliding joint

o s

e D
,‘{l\.‘l:srnms ' A
i\‘:%mls a ", " =

| o

b) pivot joint (atlas and axis)

Hamerus ¢) saddle joint (base and hand)
/% A
Akl
/ | f“% - | d) hinge joint (elbow joint)

“)

- Metacarpal
) ‘. bone of thumb

\/ e) ellipsoidal joint (radius and scaphoid
' bone)

Trapezium

f) ball-and-socked joint (shoulder joint)

http://wps.aw.com/bc_martini_eap_5/108/27708/7093469.cw/index.html
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OSIFIKACE A SPOJENI KOSTI

a) ENCHONDRALNI osifikace:
Do chrupavcitého zakladu vniknou cévy. Podél nich putuji kostitvorné bunky (osteoblasty). Chrupavka
je nahrazovana kosti.

Medullary cavity

‘J Articular cartilage

Blood vessels \‘

. Spongy bone
: J
Periosteum Secondary \
}7\ ossification B
, | center y
Bone collar # ) Primary ’ (bj‘

\._/ ossification o
" center Epiphyseal plate/’

,) Hyaline Periosteum

crar:’;iéaeglle Compact Bone/ )
\.J Bone Growth
http://en.wikipedia.org/wiki/Bone
b) DESMOGENNI osifikace : ¢) HETEROTOPICKA osifikace :
Kost vznika z vazivového zdkladu Anorganické latky jsou ukladany do
(napf.obli¢ejové kosti). vaziva. Osteoblasty se neucastni tvorby hmoty.

(napft.patologicka osifikace tepen).

Riist kosti do délky

Kost roste do délky pomoci riistové ploténky mezi epifyzou a diafyzou

f) buiky se rozmnozuji a tvoii sloupce

g) V hmot¢ kolem bun¢k se uklada vapnik

h) staré bunky odumiraji

i) do prostoru, které zaujimaly, pfisedaji osteoblasty

J) tvoii se krevni cévy a nova kostni tkan

Rust kosti ustava mezi 18.-23.rokem

Kost roste do Sitky pomoci buné€k (osteoblastll) na vnitini stran¢ okostice.

SPOJENI KOSTI
1. nepohvyblivé spojeni kosti

/C%»

{

A" 4

Newborn Skull \
http://www.babyfag.info/bones/babyskull.php http://www.uvaspine.com/intervertebral-

o

' \&\—;y

R

http://skolajecna.cz/biologie/Sources/Photogallery_

discs.php Detail.php?intSource=1&intImageld=12
a) vazivem b) chrupavkou c) kosti
(lebka novorozence) (péater) (kost kiizova)
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2. pohyblivé spojeni kosti

Periosteum

L Blood vessel

o —Nerve
e
\\N !
£ ™
€ Toaas s \

Articular
cartilage

y —~Joint
cavity

Joint
capsule

Articular
cartilage

Synovial
membrane

http://www.baileybio.com/plogger/?level=picture&id=534

Typy kloubii:

a) Rozdéleni kloubii podle stavby :

a) sty¢né plochy (kryté chrupavkou)
vypouklé kloubni hlavice
vyduta kloubni jamka

b) kloubni pouzdro je po obvodu zesilené
pomoci vazu.
Obsahuje cévy a nervy.

C) synovialni vrstva se nachazi na vnitini
stran¢ kloubni pouzdra;

d) kloubni maz je produkovan filtraci z krve.
Zmensuje tfeni na sty¢nych plochach.
Vyzivuje chrupavku na stycnych plochach.
Zajistuje pevné pfilnuti kloubnich ploch

k sobé.

1. klouby jednoduché jsou slozeny ze 2 kosti;

2. klouby slozené obsahuji vice kosti nebo vsunuté chrupavcité desticky, které :
-vyrovnavaji nesrovnalosti v zakfiveni sty¢nych ploch
-umoziiuji provadéni dvou rtiznych pohybd.

b) Rozdéleni kloubi podle zakiiveni sty¢nych ploch

Melacarpal
4 y bone of thumb

Trapezium

http://wps.aw.com/bc_martini_eap_5/108/27708/7093469.cw/index.html

a) plochy kloub

b) cepovy kloub (atlas a axis)
c) kloub sedlovy (baze ruky)
d) kladkovy kloub (loketni kloub)

e) elipsovy kloub (kost vietenni a
lod’kovita)

f) kulovity kloub (ramenni kloub)
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