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Chapter 1
Hamework for humanphysiology

1.Mechani smand Causal ity ( )
1) 2
mechanism -
vitalism( ) - :
ex) Brain physiology thought and consciousness( )
2)Human physiology Causality
Teleology( )
H -
ex) (excess heat)
Causality ( )
# - ( 1 ) mechanism
vitalism
ex) sweating
1) increased heat generation?
) increased Blood temperature
E) increased activity of specific nerve cells in the brain
=) increased activity of a series of nerve cells
=) increased production of sweat by the sweat- gland? cells

a.
b.
C
2A soci ety of cells
(2)Cells ; The Basic Units
Icell
( : )

1 generation:
2 sweat - gl ands: ( )
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2)cell differentiation( )
. The process of transforming an unspecialized cell into a specialized cell (
-> )
spermtovum( + ) - fertilized ovum( ) - Implantation( ) -
segmentation( ) - differentiation( )
cell - tissue - organ - organ system
3)
muscle cell
force movement

: skeletal muscle cell, cardiac muscle cell, smooth muscle cell
nerve cell

control the activities of other cells

epithelial cell

ion organic molecules secretion( ) absorption( )
(tubulr and hollow structure)

basement menbrane( ) selective barrier

connective- tissue cell

cconnecting( ), anchoring( ), suppotting( )

7 )connective-tissue
- )secreted materials( )
= other type cell; fat- storing cell, bone cell, RBC, WBC  matrix
matrix( )
protein fiber — collagen fiber( )
E elastin fiber( )
reticular fiber( )
ground substance protein
E complex sugar
crystallized mineral( )
(2)Tissue

D

2)
muscle tissue nernve tissue
epithelial tissue connective tissue
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Chapter 1.Framework for humanphysiology 3

(3)Organ and Organ System

DOrgan
4 tissue :
e functional units - organ small, sinilar subunits organ

ex) Kidney functional units nephron
2)Organ system
:overall function organ collection
ex) Urinary : bladder ureter urethra kidrney
10  organ system

s fable 1-1

System (-, )
system
1Grculatory Heart,Blood vessels,blood -
C )
2 Respiratory Nose, throat( ), larynx( ), trathea( ), bronthi( ),
( ) lungs( )-» CO.0. ,H
3.Digestive mouth, pharynx( ), esophagus( ), stomach( ), intestiues( ),
( ) salivary glands( ), pancreas( ), Iver( ), gallbladder( )-
4.Urinary Kidneys( ), Ureters( ), bladder( ), Urethra( )
( ) - saltwaterorganic waste = (electwliytes)

5.Musculoskeletal Cartilage( ), Bore( ), ligament( ), tenden( ), skeletal muscle

() ()it )-

6.Immune White blood cells( ), lymph vessel( ), lymph nodes(

( ) ), spleen( ), thymus( ), bone marow( ), retieuloendothelial
cell( )— , retum

7.Nervous Brain( ), Spinal cord( ), Peripheral rerves gaglia( , )

( ) Special sense organs( )

8.Endocrine(Horm| Pitutary( ), thyroid(" ), parathywid( ), adrenal( ),

orgal) pancreas( ), testis( ), ovary( ), intestines( ), thymus( ),

( ) piveal( )- activity

9,Reproductive male : testis,penis( ), associated duct glands

( ) female:ovaries, oviduct( ), wterus( ), vagina( ), mammnary
gland(  )-

10.Integumentary | skin( )-

( )

3.The internal environment and Honeostasi s
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(1)internal environment
D
( )
( )

® ¢ external environment: organism
eee 12 6 )

2)Extracellular fluid(ECF) = internal environment
cf) Intracellular fluid(ICF) -

3)

waste
(2)Homeostasis( )

1) internal environment

2 internal environment

4body fluid conpartnent

(1)TBW(total body water) = ICF(intracellular fluid) + ECF

1) TBF 60%
2) TBF(=body fluid)
[ICF(40%)
ECF(20%) [ISFGrterstitiaI fluid, 16%)
VH(ntravascular fluid, plasma, , 4%)
3) plasma(VF) ISF
; protein concertration( )
Jplasma (ISF)
cf) pasma  albumin

(2)Hematicrit( )

the volume percentage of erythrocyte3) in blood
- 36-46%, - 42-52%

3)

3 erythrocyte:
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Chapter 1.Framework for humanphysiology 5

- - A
, VXC=A,V= C
123 : Total Body Huid = ICFHE
CF ECF plasma volume( ) . (ECF plasma )
1) Dye dilution technique( )
—spectrophotometer( )
~Evan's blue
2) Sucrose space( )
- swrose ECF volume
- 70kg 150mg  sucrose 10mg mixing period

plasma Iml  sucrose 0.01ng sucrose space(=V)
_ A _ 150mg- 10mg _
V= c - 0.01m = 14000ml
Iml

3 r
RISA(radioactive iodinated serum albumin)
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CHAPTER 1

Framework For Humanphysiology
KEY TERMS

humanphysiology:

mechenist view: ,

vitalism: , ,

teleology:  ( ).

cells:

cell differentation:
tissues:

organs:

organ system:

muscle cells:

nernve cells:

epitherial cells:
basemert membrare:  ( )
connective tissue cell:
fibers:

ground substance:
collagen fibers: ()
elastin fibers: ()
reticular ficers: ()
muscle tissue:

nenve tissue:

epitherial tissue:
connective tissue:

functional units:

http//ptcom.x-y.net or http//ptcom.gazio.com

[

external environmert:
internal environment:
extracellular fluid:
homeostasis:

homeostatic control system:
intracellular fluid:
interstitial fluid:
plasma:

intravascullar fluid:

PTCOM:::

=intercellular f.
(intravascullar fluid)
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PART ONE : BASC (HLL FINCTICN

Chapter 2.
Chemical Conosttion O Boay

1
election, ,neutron
(atomic nucleus)
electron ( )
electron 1800 (22 )
1) (Atomic number)

+1

2 (Atomic weight)

Atomic weight 12
gram atomic mass g
(ex 129 Igram atomic mass of carbon )

(3)Atomic composition of the Body
o e 0 (Table 2-1)
2.
(covalent chemical bonds)

( )
2

Molecular shape
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( 23 )

3.

(reutral) . :

(net electric change) : sodium(Na)
+1 sodium ion(Na)
(electrolytes) : cation, anion
carboxyl group(R- COOH) (RCOO)
H) :
(-NH2) (R NH34)

RNH +H R NH'
4.Pol ar nol ecul es

(polar covalert band)

hydroxyl group(- OH) - +
. RO—H -
5.0l ution
(igand)
(solvent) 60%
(1)Molecular solubility
: (ionic
bond) chloride sodium
(hydrophilic) . ( )
(hydrophobic)
amphipathic
( 26 )

(2)  (concentration)

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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glucose (GH..O) 180
3) (acidity)
Acidity H)
pH = - log[H]
pH=7 . ,
6. O asses of organi c nol ecul es ( 2-5)
(1)carbohydrates
Cx(HO)yy carbohydrate
(monosaccharide) glucose(G H..Os)
“blood sugar” ( 27
sucrose(table sugar) maltose, lactose glucosettructose,
glucose- glucose, glucose- galactose :
‘animal starch” glycogen (polysaccharide)
(2)Lipid

fatty acid, triacylglycerol, phosphlipid, steroid 4

D
(saturated acid) -
(unsaturated acid) -
2)Triacyglycerols
; lipd triacyglycerol
3)phospholipid
tryacylglycerol glycerol 3

Mteroid - ( 212 )
steroid steroid ring structure

(3)protein( )

- 1%, 50%
Amino acid: ({the subunit)
(-NH) carboxyl group(- COOH)
< >
2
polypeptide

http//ptcom.x-y.net or http//ptcom.gaziocom [
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Chapter 3.
Cell Sructure

:cell  structure, function, function mechanism
¢ cells are the structural and functional units of all organisms

1M croscopi c observations of cells

Dlight microscope - > 0.21m
- individual cell ~ some intracellular structure
2)electron microscope —> 0.0021m
- cell structure s,nuckeic acid
- 0.;1m (specimen)

2.Cel | compartments

Cell [the nucleus- - oval orgarelle :
the cytoplasm - - cell
[ cell organelles( )
cytosol- -
cf) Intracellular fluid(ICF) - - ( + cytosol + cell orgarelle

(1)Membrane

: molecule (selective barrierd)
D
plasma membrane :
function
a ) )
) chemical messenger (detect)
=) membrane junctions
=) (anchor)
cell orgarelle
function
: (cell orgarelles)
2)Membrane structure
s lipd bilayer? S
¢ 6 10nm

1 barrier:
2 bilayer:
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EM ??%#?? —————— polar region( )
1 I nonpolar region( )
000000

lipid bilayer

: phospholipid  cholesterol

T)phospholipid | ight interspace(nonpolar region)

* amphipathic molecule( ):
charged(polar) region (nonpolar fatty acid
chain) bimolecular layer

» (phospholipid)
* fatty acid chain :
=

- )cholesterol

e steroid lipid
o amphipathic
: nonpolar ring structure polar hydroxyl group
» hydroxyl group polar region : nonpolar nng
lipid bilayer
» lipid bilayer (fluidity) :
lipid bilayer (solidify)
phospholipid cholesterol
polar region = phosphate radical + hydroxyl radical
nonpolar region = fat acid chain +  nonpolar rings
lipid bilayer water solublewater, ions, uread, glucose) fat
soluble(©:,CO: alcohol) = (Selective permeability)
protein

‘Integral membrane protein  peripheral membrane protein
1)integral protein

» membrare lipids : polar region(polar amino acid side

chain nonpolar region
. Integral protein  membrane lipid , membrane
cytoplasmic surface peripheral proteins Integral protein
3 urea: ( )

http//ptcom.x-y.net or http//ptcom.gaziocom [
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| ]

 transmembrane protein:

-~ membrane Integral protein.

- nonpolar segment 2 polar region

-~ membrane lipids  nonpolar region

- ions  water channel

N chemical signal  transmission
“)pheriphral protein

 not amphipathic

* membrare surface integral proteins  polar region
® cytoplasmic surface cell shape motility( )
3)membrane carbohydrated=glycocalyx
» Lprotein  lipid glycoprotein  glycolipid
fluid- mosaic theory( )1 lipid bilayer
¢ lipid bilayer lipid  flud : lipid bilayer
. Integral protein ( )

(2JMembrane Junctiond)

¢ blood cell ,tissue organ
¢ ECF
1)Desmosomeb)
20nm
cytoplasmic membrane
fibers : fibers
desmosome fibers desmosonse
disk
2)tight junction
Extracellular surface - space

—

intestinal’) tract®  epithelial cell

4 carbohydr at e:

5 Junction:

6 Desnosone: ( ),
7 intestinal:
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Chapter 3.Cell Structure 15

(type)
: ( )
3)Gap junction
2 4nm
15nm diameter channel cytoplasm

:Ne' K ions, small molecule
muscle cell of heart, smooth muscle cell Tchapter.11,

» electrical activity
» chemical messenger activity
(coordinate)

3.Cel | organel | es

(1)Nucleus(fig3- 10)

1) :
(skeletal muscle cells - multiple nuclei, mature red blood cell- none)
2)function : (ginetic information)
3
nuclear envelope( )
2
nuclear pore( )
: 2 opening
Cytoplasm
uncleolus( )
: : . DNA,RNA,portein
. ribosome (subunit)
chromatin( )
: DNA . a fine network of threads.( )

(2)Endoplasmic Reticulum( ) - ER

.)Granular Endoplasmic Reticulum( )
:GER=rough- surfaced ER
Structure
, . , cytosolic

8 tract: ()
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suface ribosome
Function
: ribosome - organelle
2)Agranular Endoplasmic Reticulum( )
'suooth- surfaced ER

Structure

: GER : tubule?) . ribosome
Function

(fatty acid) steroid . muscle contraction

(3)Golgi apparatus10)

1) Structure :
vesicles( )
( )

2) Function
(4)Mitochondria

1) (spherical) (elogated), (rod- like)

2)2

[outer membrane: smooth
inner membrane: (sheet or tuble) (folded) —crista

3) ATP (O carbon dioxide )
(5)Lysosome

D sphericall) orgarelles

2) H H

- system

3) defense :

(6)Peroxisome

1) lysosome
2 hydrogen dioxide(H:O:)
(7)Filaments
9 tubul e: ( )
10 appar at us: ( )
11 spheri cal :
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Chapter 3.Cell Structure 17

Deytoskeleton cell shape or cell movement
2) diameter dytpe
skeletal filament diameter(nm) protein subunit
Microfilamerts ( ) 7 actin
Intermediate filaments 10 several proteins
Muscle thick filaments 15 myosin
Microtuble ( ) 2 tubulin

http//ptcom.x-y.net or http//ptcom.gaziocom [
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CHAPTER 3. granular endoplasmic reticulum:
CHL STRUCTURE agranular endoplasmic reticulum:
KEY TERMS

light microscope:

electron microscope:
prokarotic cells:

eukaryotic cells:

viruses:

plasma membrane:

cell ogalles:

nucleus:

nucleolus:

cytoplasm:

cytosol:

intracellular fluid:
phopholipids:

cholesterol:

integral membrane proteins:
periperal membrane proteins:

glycocalyx:

fluid- mosaic model:
deomosone:

tight junction:

gap junction:
nuclear envelope:
nuclear pores:
chromatin:
chromosomes:
ribosome:

endoplasmic reticulum:

http//ptcom.x-y.net or http//ptcom.gazio.com
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golgi apparatus:
secretory vesicles:
mitochondria:
mitochondrial cristae:
mitochondrial matrix:
lysosomes:

peroxisomes: : (

cytoskeleton:
microfilaments:

actin:  ( )
intermediate filaments:
muscle thick filaments:
myosins: (Micro thick filament
)

microtubles:
tubulin:  (microtuble
centrioles:

cilia:
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Chapter 4.

IVorecular Cortrol Mechanism : Prateins

and DNA

Section A.Binding Sites On Proteins

1binding-site characteristics

¢ ligand

: (electrical attraction) bind
molesule

¢ binding site

ligand protein region
(1)Chemical Specificity
‘Ligard ligand (shape) Protein binding site
Protein binding site ligand

Protein binding site (property)
(2)Affinity( )
ligand binding site

binding site
ligand

(3)Saturation( )

ligand binding site  ligand
ligand binding site
percent saturation
saturation percent factor

the concentration of unbound ligand in the solution
the affinity of the binding site for the ligand

(4)Competition( )

ion
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binding site ligand
ligand : ligand
ligand :
ligand ligand

natural ligand

2.regul ation of binding-site characteristics
protein activity
cortrol
cortrol protein activity ligand binding site

allosteric modulation covalent modulation
mechanism

(1)allosteric modulation

regulatory site  modulator molecule functional site ( )
functional ligand

» functional site:

# regulatory site: functional site

(2)covalent modulation
: side chain hydroxyl group
(functional site) ligand
protein + ATP ----protein kinase- -- > protein- PO,*" +ADP
:phosphorylation ---->a charge in protein conformation ---->change the binding

site's affinity
protein- PO, + OH - - -phosphoprotein phosphatase- -- > protein + HPO.*
:phosphoprotein phosphatase group

® protein kinase :allosteric protein
» phosphoprotein phosphatase:

cf)r allosteric modulation : modulator molecule
'~ covalent modulation : phosphorylation

Section B.Genertic ifomation and protein
synthesis

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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1.Generi ¢ code
2protein synthesis
3.replication and expression of genetic information

4.Cancer
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Chapter 5.
Energy and cellular metabolism

1.Chem cal reactions
(1)Determinants of reaction rates
(2)reversible and irreversible reactions
(3)law of mass action
2.Enzymes
(1)Cofactors
3.Regul ation of enzyme-nediate reaction
(1)Substrate concentration
(2)Enzyme concentration
(3)Enzyme activity
4.Mul tienzyme metabol i ¢ pathways
5ATP and cel lul ar energy transger
(Dthe role of ATP
(2)Glycolysis
(3)Krebs cycle
(4)Oxydative phophorylation
6.Cabohydrat e, fat, protei n metabol i sm

(1)Cabohydrate metabolism( )

D)Cahohydrate catabolism( )
2)Glycogen storage
3)glycose synthesis

(2)fat metabolism
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Dfat metabolism
2)fat catabolism

(3)protein and amino acid metabolism
(4)Fuel metabolism summary
7.Essential nutrients

(1)Vitamins
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Chapter 6.
Movement O Wblecules Across Cell

Menbranes

3
Cell membrane( )

H +
2)

plasma membrane:

organelle membrane: cytosol
3

C . ) (barrier)
( , )
4)
= (6]

: (passive
transport, downhill transport)
(active transport, uphill transport)

. Mediated
transport

Primary Active Transport  Secondry Active Transport
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Primary Active Transport ATP
Secondry Active Transport

modulation)

(Nert)

(covalent modulation),
(allosteric

(D) Passive transport( -
diffusion(
facilate diffusion(

@ Active transport(
primary active transport(ATP
secondry active transport(

co- transport(
counter- transport (

—

)
)

:downhill transport)

:uphill transport)

1.Di ffusion

(Diffusion)

, Plasma Membrane

(1)Magnitude And Direction Of Diffusion

(07 Ci1 @
€y @)
@) €y
(et flux)
ret flux net flux
net flux

http//ptcom.x-y.net or http//ptcom.gazio.com
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net flux , et flux
Net Hux
( ) ( )
Surface
Area Net Hux
(2)Speed Of Diffusion
oc 2
2 : V4 12
12 14 :
10um 35s 10cm
11
265 20um 15ms
, cm
(3)Diffusion Across Membranes
Net Hux . Net Hux
( Influx Efflux)Net Flux (G-C)
Surface Area(A), ()
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influx : F=kAG
efflux : =k AC
net flux : FAKA(G- C)

NET FLUX
DDiffusion Through The Lipid Bilayer

) G, CO;, ,

2)Diffusion Through Protein Channels

- (Electrochemical Difference Or Gradient) net flux

‘Plasma Membrane (Membrane
Potential)

Na' KO Ca'*

3)Regulation Of Diffusion Through Membranes
NET FLUX F: KpA(Co- Ci) Kp

.8 )
) Receptor- Operated Channel
- ) Voltage- Sensitive Channel
=) Stretch- Activated Channel
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2.Medi at ed Transport Syst ens(MIS)( )
D
( )
mediated transport system
. (carrier) : transport protein
2)
MTS
.( 68 )-
3
4)

(Faciltated Diffusion)
(Active transport)

5)
(Maximal flux)
(1)Facilitated Diffusion ( )
1)
2)
Facilitated Diffusion Facilitated Diffusion
, Facilitated Diffusion
Maximal Flux
0

3) : glucose( )
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Facilitated Diffusion Plasma Membrane
. Facilitated Diffusion
ICF
(61 )
(2)Active Transport( )
")
)
)
=)
)
1) Primary Active Transport : ATP
~) Secordary Active Transport :
DPrimary Active Transport
ATP ,
) ATPasel ATP
: ( (Substrate?)
)
)
= | covalentic modulation
)
=)
)

1 ATPase: ATP  ACP
2
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3 allosteric modulation
©)

C )I\b.+

=)

7 )co- transport
» . Na+

- )courter- transport
» . Na+
. C:a,2+

http//ptcom.x-y.net or http//ptcom.gaziocom [

)| Na,K-ATPase | Primary Active Transport

Na- K- ATPase Membrane

ECF ICF Na K :
ATP 3 Na’ 2 K
( 614 )

)| Ca- ATPase | Primary Active Transport

Ca- ATPase Plasm Membrane Endoplasmic Reticulum

. Plasma Membrane
Cytosol Orgarelle Lumen . Cytosol
ECF Cytosol

= )| H-ATPase | Primary Active Transport

H ATPase Plasma Membrane

H Hydrogen

=)| HK-ATPase | Primary Active Transport

H,K- ATPase . H+

, K+ (17
)
2)Secondary Active Transport
(Nat)

T)Na+ ( )



34 Cyber PT Leader :::PTCOM:::

Secondly active transport Na+ Na- K pump
Secondry active transport ATP)

3.CaV61 S
i)

2) (water concentration)
(osmolarity)

(osmole) . osmole/| Osm :
* IM 10sm IM NaCl 20sm : 1 Imol
Imol Nadl 30sm

(osmotic pressure)

(1)Extracellular Osmolarity And Cell Volume

» 85% Na CI . 2nd Active Transport
: Active Transport system
N’ . CI 2nd Active Transport

J
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. Na',Cl
K K
Na,K
nonpenetrating solute : :
Na' CI K
nonpenetrating
solute =3 ;
. 300mOsm
(sotonic  solution) (Hypertonic  solution)
(hypotonic solution)
) 300mOsm  isoosmotic :

hyperosmotic  hypoosmotic

tonicity
150mM NaCl 5% dextrose

4.Endocyt osi s And Exocytosi s
PLASMA MEMBRANE
ECF ICF
ENDOCYTOSIS
EXOCYTOSIS

(1)ENDOCYTOSIS

¢ Fluid Endocytosis : ECF  ICF
¢+ Adsorptive Endocytosis : ECF
Fluid Endocytosis  Adsorptive Endocytosis Pinocytosis(Cell Drinking)
Phagocytosis(Cell Eating) :
Pinocytosis Phagocytosis
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Endocytosis  Vesicle  Cytoplasm

Plasma Membrane

Ecf : Lysosome Endocytosis  Plasma
Membrnae Exocytosis
(2)EXCOCYTOSIS
Endocytosis
Ecf . Excocytosis
Plasma Membrane Voltage- Sensitive
Receptor- Operated Calcium Chanrel Cytosolic Ca™
5.EP THELI AL TRANSPCRT
MEDIATED
TRANSPORT PLASMA MEMBRANE CYTOSOL , CYTOSOL
EPITHELIUM PLASMA MEMBRANE
MEDIATED TRANSPORT TIGHT
JUNCTION ,
EPITHELIUM : LUMINAL
SIDE (APOCAL,MUCOSAL) BLOOD SIDE

(BASOLATERAL, SEROSAL SIDE)

LUMINAL AND BLOOD SURFACE

: LUMINAL SIDE BLOOD SIDE

MEDIATED TRANSPORT
EPTHELIUM
, . G.ITRACT
KIDNEY TUBULE ,
GLAND 624, 625 EPITHELIAL
TRANSPORT . LUMINAL SIDE ~ BLOOD SIDE
BLOOD SIDE  LUMINAL SIDE
LUMINAL SIDE
6-25 )
X LUMINAL SIDE SECONDARY
ACTNVE TRANSPORT .
X LUMINAL SIDE

http//ptcom.x-y.net or http//ptcom.gazio.com

[ : ]
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BLOOD SIDE
(1)GLAND
(DUCT) .
. EXOCRINE
GLAND LUMINAL SIDE (
).
() )
ENDOCRINE GLAND(DUCTLESS GLAND)
D

2) GLANDULAR EPITHELIUM
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PART TWO
BIA.C3CAL ANTRAL SYSTEM
Chapter 7.
Homeostatic Mechanisis and cellular
communication

1.General characteristics of honmeostatic control systemns

Homeostasis ? ( : )
—The relatively stable conditions of the internal environment that result from these
compensating regulatory responses performed by homeostatic cortrol systens.

—

( ? )
(homeostatic cortrol systens)

- feed back ( feed back
)
Feed back( )
[ (negative feed back)--
(positive feed back)- -

- negative feedback

, shock
(irreverse)
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]
!
[ 1]
-
1
/ / N
|| | || 1]
N / !
|| L | 1
N /
|| |
(1)feedforward
(2)acclimatization( )
=) barrel shaped chest. ( )

(3)Biological rhythms sequence arc

—

—

- , ( )

—circadian rhythm: 24
ex)
wake- deep cycle

body temperature
the secretion of hormones into the blood

the excretion of ions into the urine

(4)Aging and Homeostasis
2.The bal ance concept and chem cal homeostasi s

3.Conponent s of homeostati c systens

(Quide) v C ,
reflex

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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40
(1)Reflex
() (stimulus) (respouse)
o (reflex)
-- 157 7-6--
intergrating center
r B
afferent efferent
pathway pathway
C N
recepter effecptor
1 !
I | stimulus response

feed back

l
s -
Y intergrating center 4

? 07
(2)Local homeostatic responses

@Quide) ,
1 (Damage to an area of skin)

() () ( serotonin,bradykinin)
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2
metabolic ratet
)

!
blood supply
!

(3)Intercellular chemical messengers

(quide) ,

(intercellular messenger)

. (Hormone,Neurotiansmither,Neurohormone)

Hormone
Neurotransmitter effector cell
Neurohormone
159P Figure7-8
DEicosanoids
: Chemical messenger Aspirin
( ) X
. membrare
prostaglandins chopholipid
o phospholipid
Aol
cyclicendoperoxidos X arachidonic acid | — iypoxynase
Y cyclooxygenase !
thromboxans ieukotrienes
: messenger receptor( ) receptor (
: , feceptor  messenger
receptor activation : receptor
4.Receptors
(Quide) messenger ?
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: receptor
receptor : messenger
receptor messenger
( 163P F7- 11 )
Antagonist  agonist
Antogonist | messanger receptor
Agonist messanger
!

(@dvice)

?
(1)receptors

messenger receptor

: receptor
cell's response , feceptor
receptor down regulation :
upregulation
myasthenia guavis( )
acetylcholine( ) receptor
receptor
5.Cel | 's response
: : (reflex), messenger, receptor : : chaper
cell'response
receptor messenger (receptor activation)
?
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changes of membrane permeability(

changes of cell's metabolism( )
changes of cell's secretory activity( )
changes of contractile activity(

: receptor

ion channel
protein kinase tyrosine kinase
G protein

()
(protein) , energy

protein + ATP - protein- PO: + ADP
: cell's response

(1)G. pnotein  Secend messenger

cell's response
ATP(Adenyl-tri- phospho lipid)

! Figure
G.Protein receptor
Second 2
messenger messanger
Protein kinase | ATP
DG.Protein
G.protein effector 2nd messenger
. effector
Adenyl cyclase ~cAMP
Guanyl cyclase -cGMP
Phospholipase C -DAG, IP;
2)2nd messenger
2nd messenger (6 )

,.C- AMP,C GMP,IP; ,DAG,Ca”
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Ca
N ?

1) Chemical signal— 1st messenger

- a.Ca++ chanrel
E_) bER

- C.

) Electric sigral

=) Endoplasmic reticulum
- mechanism

Ca” + calmodurin

1< >

inactive proteinkinase —active protein kinase

!

protein + ATP-Protein + PO, + ADP == cell' resporse
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Chapter 8.

Neural Cort

rol Mechanisims

section A : Neural tissue
® neuron:
(transmitter)

® neuron (fig 8-12)

1 cell body:

2) derdrite: neuron

3) axon(=nerve fiber): cell body

inutial segment: axon cell body

axon
collateral: axon
4) axon terminal:

e myelin

: neuron  axon
membrane sheath
( PNS

® node of Ramvier
caxon ECF
® axon transport

: cell
axon

axon
axon terminal

® neuron 3 (table 8-1)

afferert neuron:
efferent neuron: CNS
interneuron: CNS a b
interneuron

intemeuron

http//ptcom.x-y.net or http//ptcom.gazio.com

layer
schwan cell

(chemical messenger)

(fig 8- 3) supporting cell

)

materials
axon transport

organrelles

CNS
effector cell

[
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interneuron
® neurotransmitter

chemical messerger

® synapse
neuron junction( )
axon terminal  dendrite ( )

dendrite  dendrite
dendrite  cell body
axon termimal  axon terminal

® presynaptic neuron
: synapse neuron

® postsynaptic neuron

. synapse neuron
e glial cell

: CNS 0% neuron

1. Neural growth and regeneration

- embryo neuroblast (

neuron ) axon dendrite

()
. glial cell
nerve growth factor :
CNS neuron synaptic contact

Section B: Membrane potential

1. Basic principles of electricity

1) electric potential(=potential difference=potertial): (
) potential( )
potertial  electric potential
2) current:
3) resistance: .
( Ohm'slaw: I( )=E( YR( )

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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2. The resting menbrane potenti al
1 resting membrane potential

¢ ) ¢t )
0
( 0 )
70mv -70mv
)
2)
ion ( ion chanrel)
3) ICFECF Na', CI, K (Table 8- 2)
; Na' K (active- transport)
(fig 8-8)
K" channel Na' channel NaCl KCl
= K’ channel K ion K ion
)
4) equilibrium potential( )
: K ion
( )

equilibrium potential
3. Gaded potential s and action potentials

Graded potertial:
Action potential:

2
depolarized : © )
hyperpolarized : © )
repolarized : (fig 8 13
overshoot : (- -+)

(1) Graded potential
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( )
1 2mm
. (fig 8 14(A)
potertial . (fig 8 14(B)
ion mm
. (fig 8 14(C), fig 8 16)
Graded potertial
- (
)
(2) Action potential
( 1ns) 100mv
. (-70mv  30mV)
1) lonic basis of the action potential
K+ channel Na+ channel Na+ chanrel
Nat+ ion overshoot
1) Na+ channel :
-) K+ chanrel Na+ ICF K+
ECF (
ion (Y10 ) )
ICF Nat+ ECF K+ Na- K- ATPase
pump :
2) Mechanism of ion-channel change
Nert+ Na+ channel
Na+ . [Na+ T o 1]
Na+ chanrel ; Na+ channel
procaine hydrochloride (Novocaine), lidocaine(xylocaine) local
aresthesis( )
3) Threshold
; Na’ ( ) K
(nret movement) ion channel
(ICF)
threshold
ion channel ion net movement
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threshold stimuli

+15mv ( - 70mvV
-565mv))

ubthreshold stimuli:

Eubthreshold potential:
uprathreshold stimuli:

. (fig 8 19
all-or- none

4) Refracory periods
absolute refractory period

relative refractory period

( ) (4=
) (intenval)

( )
5) Action- potential propagation

.= graded potential

) (fig 8-20)
fiber :
myelin myelinated Nat+ channel
nonmyelinated

- salfactory conduction: salfatory conduction
salfactory conduction axon

membrare nonmyelinated fiber
6) Initiated of action potential
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afferent neuron

receptor graded potential

initial deporarization

neuron
graded potential
)

Section C: synapses

® symapse :  neuron

postsynaptic neuron :
® excitatory syrapse : postsynaptic neuron
¢ inhibitory synapse : postsynaptic neuron

junction

neuron synaptic input

pacemaker potential(=neuron's membrane potential

electrical activity presynaptic neuron

postsynagptic cell

® convergence : presynaptic cell
» divergence : presynaptic cell postsynagptic cell
(fig 8 23)
1. Fuctional anatony of synapses
¢ Synapse
1) electric synapse
: gap junction
presynaptic cell  postsynaptic cell
( )
2) chemical synapse (fig 8- 24)
synaptic cleft: 10- 20nm
7) neuron
) chemical messenger
)
cotransmitter
membrane synaptic vesicles
L= Ca channel ECF @G~
Ca’ ion synaptic vesicles membrane exocytosis
synaptic cleft .= postsynaptic cell
receptor . = receptor ion channel :
presynaptic cell receptor postsynagptic cell
synapse 1ms synapse
synaptic delay

http//ptcom.x-y.net or http//ptcom.gaziocom [
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M) ineffective substance
) receptor site diffuse away
=) axon terminal active transport glial cell

active transport .

(1) Excitatory chemical synapses
excitatory synapse postsynaptic resporse

excitatory postsynaptic potential FEPSP) (fig 8- 26)

. postsynaptic cell EPSP
1 Inhibitory chemical synapse
® postsynaptic neuron graded potential
inhibitory postsynaptic potential(=IPSP) . (fig 8-27)
2. Activation of the postsynaptic cell
1) postsynaptic cell excitatory synapse
( EPSP  05mV )
2) postsynaptic cell excitatory synapse A,B inhibitory synapse C (fig
8-29)
axon A EPSP
axon A EPSP
synaptic potential synapse
temporal summation
axon A, B Spatial summation
spatial temporal summation EPSP
aonA C EPSP IPSP
(' Inhibitory potential spatial temporal summation )

3. synaptic effectiveness

1) Ca
pump : (high frequence stimulation)
Ca system Ca Ca
postsynaptic membrane ion channel
EPSP IPSP : presynaptic membrane receptor
receptor (input) neurotansmitter output )
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2) presynaptic synapse(@xorntaxon) ( axon axon
) second synaptic ending . (fig 8 3] A
B C

presynaptic inhibition : A B
presynaptic faciltation : A B
3) autoreceptor ; presynaptic terminal transmitter
axon transmitter autoreceptor

(1) Modification of synaptic transmmission by drugs and disease

synaptic mechanism synaptic
effectiveness ( agonist artagonist )
syraptic mechanism | toxin
neuron Synaptic input )

4. Neurotransm tters and neuronodul ators

¢ neuromodulator
. neuron  complex responses ( ) chamical messenger

postsynaptic cell synaptic
activity  effectiveness :
presynaptic cell transmitter : : metabolism

(1) Acetylcoline
Ach choline acetyl coerzyme A

Achtylcholinesterase : Ach  postsynaptic membrane pre- post

synaptic membrane acetylcholinesterase Ach . Ach
choline Ach

Ach :

cholinergic fiber : Ach fiber.

(2) Biogenic amines

amino acid amino group(R- NH2)
biogenic amires dopamine norepinephrine, serotorine,
histamine
andrenergic fiber : epinephrine norepinephrine
norandrenergic : norepirephrine
serotonine  neuromodulator

(3) Amino acid neurotransmitters
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® excitatory amino acid(glutamate, asparate)
: CNS excitatory synapse  neurotransmitter

(4) Neuropeptides

amino acid  ( )peptide
(5) Gases
] gas
nitirc oxide
. neuron neuron  effector cell intercellular messenger
gas
5. Neuroef f ect or communi cation
efferent neuron effector cell neuroeffector junction synapse
efferent neuron effector cell receptor
neuroeffector junction Ach  norepinephrine
Section D.
structure of the nervous system
* nerve: group ( )
» pathway(=tract): group CNS (traveling)
o commissure: pathway CNS commissure
| ]
nglion=PNS) 7 neuron (Cluster)
nucleie=CNs) —
® meninges : , 3
dura mater
E arachnoid
pia mater

» cerebrospinal fluid:
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1. Central nervous system spinal cord (fig 8-35)

gray matter
: . interneuron, efferent neuron cell body dendrite, afferent neuron
entering fiber, glial cell

white matter

. gray matter : interneuron  myelinated axon  group
dorsal root

: spinal cord afferent fiber group.

ventral root

. efferent neuron  spinal cord
2. Central nervous system Brain

. . cerebrum, diencephalon, midbrain, pons, medulla, oblongata, cerebellum.
[forerbrain: cerebrum, diencephalon
brainstem: midbrain, pons, medulla
¢ cerebral vertricles: 4 CSF

(1) Brainstem

1) spinal cord  forebrain, cerebrum

2) reticular formation( )
brainstem core axon neuron cell body
( )
CNS (region) (input)
(outpuf)
RF neuron axon ( )
3) RF (forebrain)
: large sensory way station
( ). center
fiber (Qreatest mental capacity) (social
behavior) :
4) reticulospinal pathway fiber efferent, afferent activity
5) RF neuron nuclei intergrating center
(cardiovascular, respiratory, swallowing, vomitting center )
6) RF reflex oriertation nuclei
7) brainstem  cranial nene(12 ) 10
8)
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long neural pathway:
multineural Emultisynagptic) pathway (fig 8- 39)

neuron synapse L= neural messenger

(2) Cerebellum

[ cerebellar cortex(= ), cerebellar nuclei
cerebellar peduncles
: certer . (

’ ’ ’ ’ ’ ’ )
(3) Forebrain

central core  diencephalon forebrain - second compartment cerebrum(
), underside )
: cerebral cortex( ), underlying nuclei,
( ) neuron .
corpus callosum: commissure (fig 8- 40)
association fiber: (area)
(@ lobes) (fig 8-41)
frontal lobe
parietal lobe
occipital lobe
temporal lobe
3mm volume 46%
cortical neuron
1) pyramidal cell
=) nonpyramidal cell
subcortical nuclei: gray matter
basal ganglion
. subcortical nuclei

thalamus
. nuclei cluster( ) synapse
input certer
hypothalamus: 1%
")
)

http//ptcom.x-y.net or http//ptcom.gaziocom [



Chapter 8. Neural Control Mechanisms 57
“)
limbic system (fig 8-42)
1) gray, white matter (area)
-) group frontal lobe, cortex temporal lobe, thalamus,
hypothalamus, ciccuitous fiber pathway( )
£y
3. Peripheral nervous system
¢ PNS CNS
: 43
12
[31 :
efferent neuron, afferent neuron :
» afferent  efferent division . (table 8-9)
(1) Peripheral nervous system: afferent division
o receptor CNS
(2) Peripheral nervous system: efferent division
» CNS gland
® somatic nervous system( ) autonomic nervous system( :
, gland, gastrointestinal tract neuron ) . (table 8- 10)
1) Somatic nenvous system
CNS :
neuron cell body group
myelinated axon CNS synapse
Ach :
motor neuron( )
2) Autonomic nervous system
Gl tract ANS enteric nervous system neuron
(inervate)
( ENS: gland intestial tract network)
CNS effector cell axon group neuron synapse
. (fig 8-43)
neuron cell body CNS neuron synapse CNS
autonomic gaglion cell cluster

preganglionic fiber : CNS ganglion
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58 Cyber PT Leader :::PTCOM:::

postganglionic fiber ; ganglion effector cell
ANS

7) sympathetic: thoracic and lumbar region
division

thoracolumbar

) parasympathetic: sacral portion craniosacral division
. (fig 8-44)
sympathetic trunk:
sympathetic ganglion (fig 8 44, 8-45)
collateral ganglion:

ganglion chains

(insertion)

parasympathetic ganglion:
(fig 8-46)
1) pre and post ganglion fiker - Ach
)
mypathetic: post and effector cell - NE ( Ach )
parasympathetic: post and effector cell - Ach
adrenal medulla: preganglionic axon
ganglion AM

sympathetic preganglionic nerve fiber . (80% E, 20% NE) (fig
8-46)

dural innervation: (
): :
4. Bl ood supply, bl ood-brain barrier
phenonena and cer ebrospinal fluid

gland,

1) glucose- metabolism substrate( )

2) 2% 15%

4 5 (glucose 10 15
stroke(

3) blood- brain barrier
ECF rate

ECF neuron
endothelial cell(continuous tight junction )

. (fig 8- 47)
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")

*) glucose membrane transport protein

BBB anatomical structure  physiological transportsystem
4) CSF
cerebral ventricles subarachnoid space

cushion
choroid plexuses :
({the top of the outer surface of brain)
one-way valve .
= CSF hydrocephalus .=

mertal detarclation
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Chapter 9.
The Sensory Systenrs

® sensory system sensory receptor
brain neural pathway brain  part
nenvous system

1.receptors

® neural activty sensory receptor nenous system

. ’ ’ ’

» neuron receptor energy action potential
graded potertial action potertial CNS

® receptor action potential

specific sensory stiumlus adquate stimulus?

# doctrine of specipic nerve energies( )
: (inadequate stimulus)

(1) The receptor potential

®  receptor  receptor

potential receptor
potential
. axon axon
axon membrane threshold action potential . receptor
potential graded response action potertial
® receptor potential threshold
generator potential . threshold
receptor receptor

graded potential response
e afferent receptor sensitive membrane afferent neuron
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afferent neuron cell . receptor potential

, , receptor potential temporal summatior?)
adaptation . adaptation receptor

receptor potential action potential

2.Neural pathway in sensory system

. sensory pathway neuron chain  group chain  synapse
neuron . sensory pathway
ascending pathway
(1) sensory units ( 9-4)
o afferent neuron receptor ending  sensory unit :
» afferent neuron receptor afferent
neuron (peripheral end) branch receptor
receptive field
» receptive field
receptive field
receptive field
(2) Ascending pathways(  9-7)
¢ specific ascending pathways nonspecific ascending pathway.
. pathway sensory information type . Spinal cord
brain single type ascending pathway specific
ascending pathways . specific pathway olfactory pathway brain
stem thalamus final neuron cerebral cortex :
» nonspecific ascending pathway neuron type sensory unit

nonspecific pathway neuron
skin pressure, heating, cooling skin stretch

afferent neuron : pathway neuron polymodal neuron

3. Associ ation cortexd) and perceptual processing

: cortical association area brain area

association( ) cortex
. association cortex processing : b brain
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input
4. Prinary sensory codi ng

(1) stimulus type

: stimulus type#) (heat, cold, sound, pressure) stimulus modality®)
afferent neuron receptor  stimulus type
receptor

(2) stimulus intensity ( )
sensory unit sensory unit

(3) stimulus location

e stimulus location . Stimulus location  coding
receptor
o stimulus location sensory unit  receptive field receptive
field  overlapd
» receptive field neuron neuron  stimulus location
¢ lateral inhibition receptor center
ascending pathway
sensory aculity( )
(4) stimulus duration( )
® receptor : receptor
receptor
rapidly adapting receptor
e slowly adapting receptor
muscle receptor
(5) central control of afferent information
. nenous system ascending pathway descending pathway
5. Somat i ¢ sensation
o : s somatic sensation( ) :
somatic receptor : (skin) tissue
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® somatic receptor touch, pressure, cold, pain position :
* pathway neuron CNS side spinal cord  brainstem?)
: sersory pathway somatosersory cortex
. Somatic sensation specific nonspecific ascending pathway
. specific pathway

(1) touch- pressure

mechanoreceptor® . ,
o ) receptor activation touch, movement, vibration
: receptor pressure : receptive
field skin receptor fine spatial discrimination receptive
field receptor vibration, skin stretch

(2) Sense of Posture and Movement

o receptor muscle- spindle stretch receptor
sense vision vestibular organ .joint  tendon, ligament
skin  mechanoreceptor

(3) Temperature

o skin thermoreceptor type : . cold
recepor 3B C 20 C warmth receptor 30
C 43 C

(4) Pain

| ] . '

® noticeptor
hyperalgesia( ) :

» stimulation produced analgesia( )
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e transcutaneous electric nerve stimulation(TENS)

1 7

) pain pathway

stimulation- produced analgesia, TENS, acupuncture(
pain  control
6. Vi sion
(1) light
e radiant energy wavelength  frequency receptor
400- 700nm
(2) The optics of vision

o (retina)
(ens) (cornea) optical system

’ . accommodation®) part

. ciliary®®) muscle ,  muscle zonular1)

fiber ciliary muscle ciliary
muscle zonular filker

’ presbyopia( )

o cataract( )

o nearsighted
or myopia( )
farsighted or hyperopia

» cornea sperical surface  smooth vision
astigmatism( )

* , anterior chamber posterior chamber ,
antchamber  agueous? humor) postchamber  vitreous™) humor

agueous humor

9

10

11

12

13 fluid( )
14
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: nerve fiker
(0laucoma)
(3) receptor cells
. photoreceptor cell rods®  cones
photoreceptor  photopigment :
srods cone photopigmert opsin  chromophore
. rods cone type opsin opsin
receptor type chromophore photic
erergy chromophore second- messenger  cyclic GMP
event photoreceptor  hyperpolarization6)
neurotransmitter rod cone
depolarization neurotransmitter
(4) neural pathway of vision
» vision neural pathway rods cones :
s optic chiasma optic N. . optic nerve  fiber  thalamus

lateral geniculate’) nucleus

| stimuus |
|
| rods and cones |
|
|  bipolar cells |
|
| ganglion cells |
|l optic N.
lateral geniculate
nucleus

| pathway
| visual cortex |
J cortex( )
visual
association
cortex

retin( )

thalamus

(5) Color vision
. (pigment)

15 ( )
16
17

http//ptcom.x-y.net or http//ptcom.gaziocom [

fiber visual corex



Chapter 9. The Sensory Systems 67

. color vision cone receptor cell photopigment  activation :
red, green, blue cone : ganglion8) cell

type cone cell input core type input
opponert color cell( )

(6) eye movement

. medial, lateral, superior, inferior rectus M.  superior, inferior oblique M.
®  muscle , fast - slow eye movement . fast
movement  saccade( )
. Slow eye movement
head : fovea centralis focus
7.Hear i ng
(2)sound
| ]
: C )
(zone of compression) (zore of
rarefaction) (figure 9-35)
efigure 35 E
. ) 1,000
4000Hz : 20 20,000Hz
( )
400,000

(2)sound transmission in the ear (fig 9- 36,-39)

Dexternal ear
sound waves
|
pinnad) (auricle)
\U/ i)

external auditory canal

\

18
19

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]



68 Cyber PT Leader :::PTCOM:::

tympanic membrane

2)middle ear
tympanic membrane( )
: : ( )
(low frequercy) (high frequency)
middle ear cavity
: temporal bone . extemal auditory canal
. (auditory tube ).
tympanic membrane :
malleus, incus, stapes: . tympanic membrane oval window
Jinnerear( )
, temporal bone cochlea?0)
sound pressure
oval window (1520 ) inner ear
tensior?)  oval window stapes?)
inner ear
cochlear duct
. cochlea membranous  tube. scala
vestibuli  scala tympani
o fig 9-37
¢ oval window scala vestibuli basilar membrane
scala tympani round window middle ear cavity
¢ basilar membrane organ of corti . basilar membrane
middle ear
(high freqeuncy) )
(3)Hair cells of the organ of corti (fig 9-40)
hair cells  corti receptor cells . stereocilia :
. basilar membrane hair cells
20 «C ) ( )
21 : :
22 ()
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hair cells :

stereocilia  plasma membrane actin microfilaments
tectorial membrane :
sterocilia hair cell plasma membrane ion channel membrane
depolarization .
afferent neuron  action potential cochlear nerve fiber(

actin potential ) (brainsterm)
hair cells rock music : hair
cells
hair cell
nerve fiber sound frequency intensity
organ of corti efferent fibers sound pressure

(4) Neural pathway in hearing

e cochlear nerve fibers interneuron  synapse
fiber
( )
. multineuron thalamus auditory cortex :
basilar membrane auditory
cortex

8Vestibular system(fig 9-41)

membranous tubes (vestibular
apparatus) hair cells : utricle23), saccule24)
temporal bone  tunrel : canal labyrinth( )
(1)The semicircular canals
» semicircular duct
(semicircular canal  semicircular duct )
o fig 9-43 (semicircular duct) ampulla2d)

cupula hair cell

23 ( ) )

24 ( ) ( )
25

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]



70 Cyber PT Leader :::PTCOM:::

cupula hair
cell nerve terminal :
. hair
cell
action potential hair cell
(2) The utricle and saccule
. uricle  saccule . utricle
hair cells saccule . Cilia
otoliths
otolith hair

cell
(3) vestibular information and dysfunction

. hair cell 8
parietal lobe)
joints, tendons, skin
Dvestibular information
=

nystagmus( ) :

2)vestibular information and dysfunction

motion sickness( ) -
meniere's disease - :

membranous duct fluid

9. Chem cal sense (fig 9-45, 9-46)

26
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Gmell, taste =, C )
(1) taste
o 10,000 (taste bud) . receptor cells
94 ) . receptor cells
L ( H H H )
receptor cells
’ receptor cell
: parietal
® receptor cell
(2) smell (9-46)
offactory receptor cells olfactory mucous(nasal cavity) . offactory

receptor offactory mucous
. odorant( ) = = mucosa = odorant binding
protein receptor . binding = receptor cell
= olfactory bulb = olfactory nernve
receptor
: offactory mucosa?’)
( ) :
limbic system( , imbic system  neuroendocrine :
: . limbic system )
. 642

27

http//ptcom.x-y.net or http//ptcom.gaziocom [



72

Cyber PT Leader

1 PTCOM:::

http//ptcom.x-y.net or http//ptcom.gazio.com

[



Chapter 10.

Hommonal Cortrol Mechanism

(nervus system)

(general hormone) -
(local hormone) -
(cholecystokinin)

(Ach),

hormone
(secretin),

o (Radio immunoassy)
(Artigene) *
¢ - )
Ag+Ab—>AgAb
Ag*+Ab-AgAb
AgAb
Ag: Antigene
E Ab: Antibody

1.Hornone structure and synthesi s

(1) Amine Hormone

: (tyrosine)
ex) (thyroid hormone)
(adrenal medullary hormone=adrenulin)

(2) Peptid Hormone
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C:a,2+
Ca”’ :
prepro Hormone — prehormone — hormone [ P278 10-2]

(3) Steroid Hormone

(pregrenolane) (progesterone)
gonads
. ]
[ P279 10-4]
2. Hormone transport in bl ood
1
Dfree(dissolved) :
2)protein- bound :

(2) free(dissolved) hormone

1) free hormone  bound hormone
free hormore + binding protein == hormone- protein complex

()

2) free hormone

free hormone : free
hormone :
() free hormone 1% free hormone

3. Hornone net abol i smand excretion
1)
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) cortisol - N
2 : ()
4. (Mechani smof hornone acti on)

(1) Hormone receptors

D (hormone receptor) :
) permissiveness  hormone- hormone interaction
2) Permissiveness : A B [
) receptor
)
D
2)
)
3
(cytoplasm) (Specific receptor protein)
(specific gene)
m RNA (transcription )
. (translation)
[P283 10-§]
5. Types of inputs that control hornmone secretion
( ) [ P285 10- 12]
o, : (ion, nutrient, neurotrarsinitters, hormones)
H (negative feedback) : insulin
2)
. (negative- feedback control)
3
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6. Control systens involving the hypothanus and pituitary

1)
i) ( O )
@):
a )
Y (TSH), (ACTH), (LH),
(FSH
@): GH), (PRL)

2)
: (capillary sinus)
(median eminence)

ypothalamus- hypophyseal portal system)

. [P290 10- 17]
(2) The hypothalamus and Anterior pituitary>

1) hypophysiotropic hormones ( )

hypophysiotropic hormones

hypophysis - (pituitary) :
2) hypophysiotropic hormone [figure 10- 14]
hypophysiotropic hormome

http//ptcom.x-y.net or http//ptcom.gaziocom [
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| stimulus |

5
hypothalamus

t hormore 1 secretion

J

| 1 plasma hormore 1 |

!
anterior pituary|
t hormonre 2 secretion

J

| 1 plasma hormone 2 |

!
third eidocrine gland

t hormonre 3 secretion

|

| 1 plasma hormone 3 |

J

tamget cells of hormone 3
respond to hormone 3

(3) Anterior pituitary Hormones [figure 10- 15, 10- 16]

. 8  homome

* 6 well- established function
follicle- stimulating hormone(FSH)
luteinizing hormone(LH)
growth hormone(GH)
thyroid- stimulating hormone(TSH)

prolactin
adrenocorticotropic hormone(ACTH)
p- lipotropin
B-endorpin
4 hormone hormone
1) TSH- thyroid  thyroid hormone . (thyroxine, triiodothyronine)

2) ACTH - adrenal cortex  cortisol
(5) Neural Control of Hypophysistropic Hormone

1) neurctransmitter(catecholamines, acetylcholine, - endorphin) hypophysiotro- pic
hormone
2) corticotropin releasing hormone (CRH)

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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hypothalamus
Arterior pituitory ACTH . ACTH adrenal cortex
cortisol
stress - cottisol
(6) - [P290 10- 18, 10- 19]
hypothalmus
| GhnRH | [GHRH| | ss |[ TRH || DA | CRH
l
@ le lo o l& 3 (AS @
GROWTH
FSH & LH TSH PROLACTIN ACTH
HORMONE
Gonads Liver m a n y| |thyroid| |breasts adrenal
stimulate secretes & organs & cortex
germ cell hormone : stimulates
developm other tissues fﬁ;:?xﬁ] breast
ent female: cells _ triiodo- developm- secretes
estrogen, stimulates _ thytonine ent & milk cortisol
proges- secrete pro t ern production
terone IGE- | synthesis & (in male
influences facilitates
male : carbohydrate reproduc-
testos- & “p'd_ t i v e
terone, metabolism function

(7) Hormonal Feedback Control of the Hypothalamus and Anterior Pituitary

1) hypophysiotropic hormone hormonal sequences
. hypothalamo- pituitary system( ) negative feedback
2) Cortisol
CRH action potential hypothalamus ~ CRH
anterior pitutary CRH ACTH  cell

3) CRH A- ACTH- cortisol sepuence

http//ptcom.x-y.net or http//ptcom.gaziocom [
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|  stress | | nonstress neural inputs |
l l
hypothalamus| ©
1 CRH secretion &
l
1 plasma CRH |
l
anterior pitutany] ©
t ACTH secretion &
l
t plasma ACTH |
l
adrenal cortex|
1 cortisol secretion
l
1 plasma cortisol =
!
target cells of cortisol
respond to incerased cortisol
8 (Growth Hormone)
D
") epiphysis
-) chondrotin  collagen : GH
GH somato medin
:‘GH
GH . . GH
acetoacetic acid
2)

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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GH : 2
3 C
9)
PRL
PRL
7. (thyroi d hornone)
| ]
. T.(thyroxine)  90% T3 T4 4
Ts(triodothyronine)  10%
1
D ( ) (brain, testes, lung, , spleen)
2)
)
D
2)
3
(©)
D (Hyperthyroidism)
- oste
oporosis( ) ca’” ,Ca", K
2) (Hypothyroidism)

http//ptcom.x-y.net or http//ptcom.gazio.com
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3 - ,
(parat hronone)

(1) -ECF ca"

D
Ca2+ Ca2+
osteoclast osteoclast
osteoblast Ca2+ Caz+
2) C:a.2+
. @2+ des-
Fb43- ’ C:a.2+
3) Ca”’ D
2 : ca”
©)
plasma Ca’* plasma Ca™*
| |
[ ]
| |
C:a.2+ C:a,2+
| |
plasma Ca’* plasma Ca’*
(4)
1) (osteomalacia) : D ca’”
2 (osteoporosis) : C Ca”’
3) (renal store) :
C:a,2+
4) (pseudohypoparathyroidism) :
(@drenal gl and)
o (adrenal cortex)
B (aldosterone=mireralocorticoid)

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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t (cortisol=glucocorticoid)
(androgen)
. (adrenal medulla)
[ epinephrine
norepinephrine

1)

D (aldosterone)

1) ECF K :
9 N
=) ACTH:
®)

|

angiotensinogen

enzyme) ——> angiotensis

Na' - -

2) (cortisol)

")

)

)

=)

)

ACTH
fat

L) -
")

- Addison's disease

http//ptcom.x-y.net or http//ptcom.gaziocom [
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) - cushing's disease
)
D
10.
@ a - (glucagon)
B - (insulin)
Y  -somatostatin
2 (insulin)
3) (glucagon) :
(4)
D
")
)
2) Acidosis : fat Nel \2}
H :
3) (Hypoglycemia): 20- 50my/dl
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Chapter 11
IMLscle

skeletal muscle : : : :
smooth muscle : : , paracrine,

: : flow
cardiac muscle : : :

Section A. Skeletal M.
1.Structure 0 Skel etal M And Muscl e F ber

D
( satellite cell
).
2)
( 1-4 11-5 )

| band : Z lire A band
A band :
Zline :
H zone: band thin filament
M lire : H zore bard
Cross bridge: thick and thin filament

2.Mol ecul ar Mechani smOF Contracti on

(2)slidge- filament mechanism

A band M line filament =} sarcomere (cross bridge
Y

Dthe structure of filaments

myosin filament
1) thick filament band head Cross
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bridge actin f. active site , hinge joint

“) myosin head ATPase
actin f. f- actin(active site)

T )tropomyosin(active site )
- troponin If- actin )
= )T({ropomyosin )
=)C(Catt )
2 ( 112 )
-(
)

(2role of *" in contraction

actin filament active site tropomyosin
Ca++ troponin C troponin tropomyosin - active site
cross- bridge  active site

(3)excitation- contraction coupling 3%

( 1116 )
transverse tubule action potential lateral sac membrane
Cat+ . Ca++ troponin C tropomyosin ~ active site
. active site cross- bridge
Cat+t sacroplasmic reticulum :
(ATP cross- bridge Cat+ )

Transverse Tubule

(49membrane excitation : the neuromuscular junction &:3%

11- 19
D
axon terminal Ca”
ca’” Vesicle presynaptic plasma membrane
Vesicle (Ach) synaptic cleft
Ach  receptor K, Na’
Na’ :
Ach  synaptic cleft cholinesterase
2)

http//ptcom.x-y.net or http//ptcom.gaziocom [
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anticholinesterase . Curare
. Ach receptor Ach

Ach cholinesterase nicotine
metacholine : (7 )

3.Mechani smC Singl e-Fiber Contraction

muscle tension-
load-

isometric contraction

- tension . - sliding
isotonic contraction
- load . load

(1)twitch contraction>

- (electrical stimulation ) tetanic contraction -
summation incomplete contraction
complete cortraction ( )
(2)muscle fatigue( )
- - ATP
( ATP )
= metabolism - ( ) -

4.Type of skel etal nuscle fibers

Dfiber
maximal velocities of shortening
) fast fiber : ATPase activity myosin
- ) slow fiber : ATPase activity myosin
ATP
1) oxidative fibers
mitochorndria
oxygen binding myoglobin dark red color
) glycolytic fibers

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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mitochondria :
glycolytic enzyme glycogen
2)
glycolytic fiber oxidative fibers
slow fiber fast fiber
( : soleus muscle)
(ATP )

red muscle white muscle

3)
| ]
4)whole muscle tension
recruitment

5)

ATP

myofibrils
(etrophy)-
atrophy electrical stimulation
Hypertrophy Hyperplasia
(body building)
isometric contraction (70%) isotonic cortraction

http//ptcom.x-y.net or http//ptcom.gaziocom [
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5.5kel etal Muscl e D sease

1) muscle cramps( )

2) hypocalcemic tetany
40%

3) muscular dystrophy

4) myasthnia gravis

: motor end
plate  Ach
Section B.Smooth Muscle
smooth m.
1.Structure
» smooth m/fiber 210 multinucleate cell
single nucleate cell
o filament thick myosin- cortaining filamernt  thin actin- containing filament
, filarment banding pattern . smooth muscle
myosin striated muscle 13 actin 2
2.Contractionand its control
(1)excitation- contraction coupling
scytosol Ca”’ = Ca”’ calmodulin
calcium  calmodulin protein kinase myosin light-chain kinase =
protein kinese myosin ATP = myosin  actin

esmooth muscle myosin isozyme  skeletal muscle isozyme 10-20
ATPase active rate

® tension cross- bridge  thin filament
ATP tension
» myosin  phosphate enzyme

myosin
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(2)spontaneous electrical activity

# smooth m. fiber
threshold potertial
pacemaker potential

(3)nerve and hormones

# smooth muscle contractile activity neurotransmitter
. smooth m. fiber motor- end- plate region
. postganglion axon smooth m. fiker
axon
neurotransmitter
.neuron fiber neurotransmitter
» neurotransmitter  smooth m. neurotransmitter
cytosol Cat++ contractile activity
o neurotransmitter  norepinephrine  vascular smooth m.
smooth m.

(4local factors

e paracrine,0:, ,osnolarity, ECF local factor
cytosol Ca™ smooth m.  tension

(5)Types Of Smooth Muscle

o electrical activity
single unit smooth m.
multiunit smooth m.

Dsingle unit smooth m.

gap junction
single unit pace maker
single unit smooth m.  cortractile activity local factor
)intestinal tract,
2)Multiunit smooth m.
. gap junction : action potertial
mutiunit

)
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Chapter 12.
Cortrol of body nmoverrent

motord untt : skeletal muscle contraction motor neuron
skeletal muscle fiber
Motor neuron pool : muscle motor neuron
ventral horn
® motor neuron neuron synapse
balanced input

1. Motor control hierarchy(fig 12-1)

neural system( hierarchy?))
1) The highest level
: intention of an action (o : )
: memory  emotion
2) The middle level
; 3, 4 ( ) afferent
information motor program
; 5, 6, N, (P, 9
3) The lowest level (= the local level)
(motor neurons)
; 10)
1) 3 descending pathway

[oonical 1) pathways
multineural pathways

1 not er ner ve:
2 ,

3 posture

4 novenent

5 sensory notor cortex
6 cerebel | um

7 basal ganglia

8 thal anus

9 brai nstem

10 spinal cord

11
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. motor program
(o )
(1) voluntary1? & involuntary actions
1) voluntary action : conscious
2) involuntary action : unconscious, automatic, reflex
. 1.2 , 1.2 . )
finge) 1)  hand, arm ( )
2)
2. Local control of Motor neurons
. muscle, tendon, joint, skin afferent fiber higher levels of the hierarchy
local level

(1) inter-neurons

local interneuron

synapse motor neuron
cf) local motor
- )process interneuron
long process -
hort process -
(fig 12- 13)

T)switch inhibitory synapse  excitatory synapse

)
(2) local afferent input
. afferent fiber motor neuron muscle muscle tendon, joirt,
skin receptor length & tension( ) of the muscle, movement of the
joint :
1) length- monitoring system & the stretch reflex (fig 12- 4)
muscle muscle stretch receptors : receptors
12
? voluntary
nuscl e

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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afferert nerve fiber muscle fiker intrafusal muscle fibers

: connective- tissue capsule muscle
spindle
skeletomotor(extrafusal) fiber muscle spindle : stretch
muscle spindle (intrafusal) spindle fiber stretch receptor  fire

receptor stretch muscle ,
muscle spindie afferent rerve fibers CNS
1) stretch reflex

: stretch muscle reflex arch
) knee jerk(fig 12-6.Ar muscle :
tap the patellar tendon (thigh extensor muscle tibia ) =
thigh muscle stretched = thigh muscle stretch receptor  activated
= stretch receptor muscle motor neuron  action potential
afferert nerve fibers = thigh muscle shorten( ) =
lower leg is extended.
-) motor neuron pathway
o kneejerk knee flexor muscle
*7)") reciprocal innervation( )
) syrergistic( ) muscle pathway (fig 12-6, C)
: muscle
ipsilateral-
contralateral- :
=) muscle length pathway.
=
stretch receptor afferent nerve fiber branch

7) monosynaptic
. stretch reflex
afferent nerve fber motor neuron (interreuron )
) poly synaptic - interneuron
2) a-¥ coactivation
- motor neuron : skeletomotor muscle fiber
¥-motor neuron : spindle fiber

o stretch receptors action potential
intrafusal fiber ¥- motor neuron
stretch recetors : extrafusal fiber :
e¢-motor neuron  extrafusal(skeletomotor)  fiber : muscle
interneuron coactwated
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3) tension- monitoring systems(fig 12- 8)

tendon golgitendon organs
muscle cortraction tendon golgitendon organs  afferent nerve
fiber muscle motor neuron

muscle spindle  afferents
4) other local afferent system (fig 12- 9)
flexion (withdrawl) reflex

[excite ipsilateral( ) flexor muscle
inhibitory ipsilateral extension muscle
ex) reflex

crossed- extensor reflex
excite contralateral extensor muscle
[ inhibit contralateral ) flexor muscle
ex) extensor
3. The brain notor centers
&the descendi ng pathways they cont rol

(1) cerebral cortex

sensorimotor cortex( )
—primary motor cortex ~ descending pathway
—premotor cortex .

—supplemertary motor cortex
—Somatosensory cortex
—parietal lobe association cortex
primary motor cortex

-I) (> U LA B )

) (121
) hand face muscle cortial area
=) neuron
)
) cortial neuron . motor neuron

premotor cortex
1 force, velocity of movement change,

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]
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-) motor  descending pathways
= parietal lobe association areas

supplementary motor cortex

. readiness potential( ) motor
potertial(neuron )
readiness potential  motor potertial subcortical

mechanism(middie level)

(2) subcortical & brainstem nuclei

D
middle level of the motor
. control hierachy
basal ganglia
: subcortical nuclei motor control system inhibitory
motor activity pattern
2) disease : parkinson's disease
dopamine substantia nigra(basal ganglia )  dopamine
reduced
dopamine  neurotransmitter basal ganglion
on going activity( activity)
) :
: . masklike, :
7)L-dopa : dopamine , blood- brain barrier dopamine
- )deprenyl : dopamine brain enzyme
dopamine neuron dopamine
tyrosine hydroxylase -
(3) cerebellum
D
motor neurons

posture movement modulate( )
sensorimotor cortex
information  sensory information movement
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motor cortex subcortical cernter

2 sympton
smooth

joint  movement
ex) : ;

(4) descending pathways

two types
[corticospinal pathway : cerebral cortex
noncorticospinal pathway : brainstem :
descending pathways « - motor neuron syrapse

¢- motor neuron interneuron  synapse
descending pathways - motor neuron  exitatory, inhibitory
afferent systenms . - descending motor ascending sensory
information motor- sensory system

1) corticospiral pathways (pyramidal tracts)

. cell body cerebral cortex sensorimotor region spinal cord
corticospinal pathways

1) brainstem spinal cord Cross spinal cord opposite
side : (0 12215

- corticobulbar pathway
(sensorimotor cortex brainstem )

[ corticobulbar pathway :
corticospinal pathway :

=) movement

) neuron motor neurons
neuron motor neuron

)
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2) noncorticospinal pathways (= extrapyramidal system)
brainstem spinal cord pathways
corticospiral . (vestibulospinal pathway, reticulalospinal pathways)

3) the descending pathways
corticospinal pathways multineuronal pathways interaction

movement pathways . corticospiral
noncorticospinal

4. nuscl e tone

: resistance of muscle to continuous passive stretch. straighten
: muscle joint visco elastic( ) muscle
ex) relax ~ muscle tore  low, muscle tone

(1) abnormal muscle tone

hypertonia ( )

: high muscle tone muscle  relax muscle motor neuron
activity .

M) : descending pathways motor neurons

=) spasticity( ) : hypertonia : muscle
stretch : motor reflexes
coordination :

=) rigidity( ) : hypertonia : muscle muscle tone

. parkinson's :
hypotonia( ) : low muscle tore

")
¢ (- Mmotor neuron muscle disease
o« cerebellar disease

")

weainess astrophy( ), relax response
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5. mai nt enance of upright posture &balance (fig 12-14)

1)
. muscle

gravity reflex mechanism
2) balance

3) postual reflex

. eye, vestibular apparatus, somatic receptors afferent pathways

efferent pathway skeletal muscle «-motor neurons
centers
4)

6. Wl ki ng

Dcentral pattern generator in spinal cord
cyclical altering movement of location
feedback & motor program
extensor muscle extensor muscle  flex

http//ptcom.x-y.net or http//ptcom.gaziocom [
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Chapter 13
Conciousness and behavior

1 7 1 T 7 1

1. states of consciousness ( )

(1) electro encephalogram ( )

(waves),  (amplitude), (frequency) (fig 13- 1,13-2)
frequency : - Hz, cycle/sec

: ( : )
[ ; ( :

EEGY
)
(epilepsy) EEG
(2) The walking state( ) (fig 13-4)
alpha rhythm :
rhythm :
(3) sleep ()
DEEG pattern
¢- rhythm : a- rhythm
2) (fig 13-5

slow-wave sleep : 4

30-45
REM (=paradoxical sleep) :
(rapid eye movement)

slow- wave sleep REM sleep

1 el ect roencephal ogram

@
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90- 100 ) (fig 13-6)
3
slow- wave sleep
(GH), goradotropic H

REM sleep

(4) Neural substrates of states of consciousness( 13-
7)
hypothalamus( ) suprachiasmatic  nucleus
(biological- clock)
preoptic area : :
posterior hypothalamus :
prostaglandin
sleep-wake rhythm (brainstem) arousal system sleep- producing system

norepinephrine, serotonin,

dopamine, acetylicoline 30

(5) Coma and brain death(

cycle

2. Consci ous experi ence

(1) directed attention

oriental response

orienting response
preattention processing

http//ptcom.x-y.net or http//ptcom.gazio.com
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habituation
(>

(2) Neural mechanisms for conscious experience

3. Motivation and Enrotion

(1) motivation

primary motivated behavior

)

(, : ) motivation
secondary( ) : :

(2) Emotion

") inner emotion : C C (feeling)

) emotional behavior : ( ) :

autonomic nervous  somatic efferent system

4. Alterd states of consciousness

(1) schizophrenia( )

’ ( )

1) positive sympton( ), .
*) negative sympton( ) , ,

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]



104 Cyber PT Leader :::PTCOM:::

dopamine hypothesis
: dopamine (receptor)

(2) The affective disorders: depressions and manias

o affect : (emotion)
» affective disorder
(mood) . depression( ), mania( ), hipolar affective
disorder( )

(feelings of
worthlessness)

(mood)

serotonin  norepinephrine
(3) psychoactive drugs, dependence, and tolerance

Dpsychoactive drugs

neurotransmitter :
) cecaine : serotonin : catecholarnine dopamine
presynaptic axon terminal
= serotonin, dopamine
2)dependence
drug dependence
1) psychological dependence

) physical dependence
: (withdraw)

drug dependence 2
")
)

(dependence)

3)Tolerance( )
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105

cross-tolerance:

C )
plasma concentration( )

. (fig 13- 12)
(receptor)
5. | earni ng and menory

® learning -

* Menory -

® menory trace - sensory event event

(neuron circuit) learning memory trace

)

(1) Memory

[working memory - short term menoty.
long- term memory - . :
* memory consolidation - working memory = long- term memory
1) working memory
working memoty

1) attention- focusing mechanisms

)
&) long term memory data.

working memory

dopamine  working memory
working memory
( : .-
)
alzheimer's disease
2) long-term memory
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working memory

, )
")

long- term momory

® GABA = memory consolidation( )ik

¢ glutamine |

¢ acetlycholine rorepinephrire 1 —

) epinephrire, ACTH, vasopressin
=
enkeghaline  endorphin

= 1)

long term memory
working memory
long term memory
1) procedural memory( ) -
- ) declarative memory( ) -

(2)location of memory

memnmory trace
system (

-
declaration memory  hippocampus
. hippocampus
. hippocampus
hippocampus
declarative memory  hippocampus
procedual learning

= menory corsolidation 1

long term memory

limbic system

working memory

declarative memory

.amygdela pain

(3)The Neural basis of learning and memory

working memory  long term memory
(coma) :
working memory
action potertial

working memory

http//ptcom.x-y.net or http//ptcom.gaziocom [
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memory consolidation( )
menory trace : working memory
synaptic effecfiveness

memory consolidation long- term potertiation . LTP

() :
, , .LTP CNS
learning hippocampus . learning
, , : action
potential
memory
long term memory : ( ) long term
memory : : , hippocampus
spine
(plasticity)
6.Cer ebral dom nance and | anguage
D , , . N%
2) (frontal, parietal, temporal lobe)
-« : ,
: : fig 13- 14))
(cortical system) .
3 - ( )
thalamus
C ) (
)
4) frontal lobe temporal lobe
aphasia( )
temporal lobe - wemicke's area : (
)
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frontal lobe - Broca's area

( )
5 ,
6)
10
7) ,
8) - (
)
9) ¢ )

7.Concl usion

network(
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PATRT THREE
: QOCROINATE BADY FUNCTTONS

Chapter U.

Circulation

¢ diffusion -
¢ circulatory systerm - long distance

rapidly
¢ .heart + blood vessels - cardiovascular systerm

Section A. Blood

® Blood - cells and plasma(liquid) : 8%
cells
erythrocytes leukocytes platelets
9%
& hematocrit — blood volume  percentage
( blood sample 14- 7).
hematocrit  45%

total blood V. 55L (total erythrocyte volume=945 x 55=25L
plasma volume=5.5L- 2.51=30L

1.PLASVA
blood organic and inorganic substances
D (plasma proteirns)
albumins- ]act as buffers;bind and transport other plasma
globulins 1" constifuents clotting antibodies : hormones

fibrinogen- blood clotting
® plasma proteins
¢ plasma proteins  plasma :
2)Serum- fibrinogen protein plasma
3)
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: Water, Eleotrolytes,Proteins,Gases,Nutrients Waste products,Individual hormones
4) - straw color( ) - hemoglobin bilirubin

2.The Blood cel | s

(1)Erythrocytes
- biconcave disk 7im in diameter
: hemoglobin-

( 200 300million  hemoglobin ) hemoglobin 4
subunits : subunit heme  heme polypeptide
hemoglovin -~ 4 polypeptides  globin .4 heme groups

iron : 4 bind
—~blood  hemoglobin ~14gdl - 16g/d
hemoglobin Ig O. 143cc 100ml 143 x 15=21.5cc

;120
; red bone marrow. 100hillior/day
: iron, growth factors folic acid, Vitamin B,

; bone marrow, spleen, liver RES
Diron( )
Iron is the element to which oxygen binds

Iron . Iron deficiency ; hemoglobin

iron balance
Iron 50% hemoglobin
25% liver ferritind
25% heme- containing protein in other cells of the body
femitin protein

- iron  plasma - transterrin
iron- transport protein N
2)Folic Acid and Vitamin Br.
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folic acid- - pyrimidine thymine vitamin vitamin
divistion ( )
Vitamin B
T)folic acid vitamin B
factor :
L) VB

(Neurological symptom)
3)Regulation of erythrocyte production
iron, folic acid®, V.B:.

- erythropioetin
erythropoietin
erythropoietin
Reflexes
O erythropoitin <kidneps>
—plasma erythropoietin
—erythrocyte < >
- O,
- 02

testosterone  erythropoietin :
e summary of iron balance— p399  14-4
e figure 14-5 Relfex

HAnemia( )
")
-) hemoglobin
)
1)lron, folie acid, V.B::
)
& )iron deficiency (hemorrhage)
=) erythro poietin
= )erythrocytes (ex)sidde- cell anemia)
sickle- cell anemia
- globin corong amino acid

- hemoglobin

http//ptcom.x-y.net or http//ptcom.gaziocom [
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fiber- like sickle shape

anemia
(2)Leukocyte

DGranulocyte
meutrophil: (phagocytosis)
eosinophil : attack some parasites
Oparticipate in immediate hypersensitivity reactions
basophil : Release histamine and other chemicals involved in inflammation

2)Agranulocyte
lymphocyte:immunity (B cells. T cells. NK cells)
monocyte:monocyte  bore marrow 24 tissue tissue
macrophage : reticuloendothelial system

€ex) Iver Kuffer cell, lung alveolar macrophage)

" )phagocytosis
-) or kill
<)
) prostaglandin of the E series, clot promoting factor contain growth
factor and many peptidase, including angiotensin converting enzyme
Bone marrow
lymphocyte thymus  peripheral lymphoid organs
lymphocyte (P72 )

(3)Platelets
o 250 /ml
» large cell(megakaryocyte)
. ( )
Numbers

Total erythrocytes = 5,000,000per mm3 of blood
Total leukocytes = 7,000 per mm3 of blood
Total platelets = 250,000 per mm3 of blood
Percent of total leukocytes

Neutrophils 50- 70

Basophils 0.1

Bosinophils 1-4

Monocytes 2- 8
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Lymphocytes 20- 40
(4)Regulation of blood cell production

blood cell
pd0l 147
blood cell pluripotent stem cells( »
Section B. Overall design of

Cardiovascular system
14-8149  p405

& Bulk flow
type bulk flow
D : 14-8, 14-14
pulmonary circulation. N
systemic circulation. - )
e artery - arterioles
vein - venules
e areriole - capillaries
venule - capillary
. —artery

-vein

1.Pressure, fl owand Resi stance

Dblood flow higher perssure region  lower pressure region
2)blood flow resistance
viscosity- —hematocrit
tube's length and radius
# viscosity tubo length(constant)
stube radius( )

4 cell type
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SECTION C The Heart

1. Anat ony
Dpericrdium( ¥ pericardium
organ . heart pericardium watery fluid
2) myocardium( )-
myocardium
3) endotheligl cells(=endothelium) -
4) valve( )
atriovenaricular(AV)valves-

The night AV ralve is called the tricuspid ralve
The left AV ralve is called the mitral ralve
5)pulmonary and aortic ralves

pulmonary ralve- right ventricle ~ pulmonary trank opening
aottic ralve- left vertricle  aorta opening
=blood

(1)Cardiac Muscle

- ardiac muscle cells  tight blood
atria cardiac- muscle cells atrial antriaretic factor
hormone
Dinnervation-
(vagus nene )
norepinephrine
acetycboline

2)Blood Supply

coronary arteries . coronary arteries aorta

2.Heartbeat Goordi nation
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(1)Cardiac Action Potentials ( 14-16. 14-17 )

Dvertricular muscle cell- , cardiac muscle sodium chanrel
K+ ,
(Ca++  influx)
2)SAnode cell  action potential
pacemaker potential slow depalarization : peak

gradual depolarization
pacemaker patertial SAnode
pacemaker patential gradual depolarization

1)SA- node cells
) Na G
SA-node cell ventricular muscle cell action patential - myocardial cell
action potential pacemaker potertial morpacemaker potential

(2)Sequence of Excitation (  14-18 14-19 )

SA-node® discharge rate  geart- rate ( 0.05m'sec)
¢ SA-node  activity . bolck cs sa
SA-node
internodal pathway : 10m/sec

AV- node(atrioventricular node)
; right atrium base AV-node

AV- node action potertials

Bundle of His
AV- node (right bundle
bronch,+left bundle branch)
:10m'sec
Purkine fiber
‘Purkine fiber impulse( )
=4.0m'sec -

(3)The Electrocardiogram( ) : 14-20 14-21
» ECG..

5right atrium
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P : atrial depolarization
QRS complex : ventride cortraction atrial repolarization
T : ventricular repolarization
PQ interval : atrial depolarization
ST segment:
ST interval :
1) ECG

14-21 - ECG ( Guyton chapter 13. )

a. Arrbythmia

b. coinduction block

c. myocardial infarction

d. LVH(eft ventride hypertrophy)
RVH

e. electrolytes disturbance

(4)Excitation- Contraction Coupling in cardiac m.
14-22
(5)Refractory Period of the Heart

14-23
e cardiac m long retractory period
¢ refractory proerid
0.25- 0.3 sec. ~ventricle
rentricular muscle typical action patential
action patertial long
contimuerl depolarization (plateau, C&** membrane permeability
Refractory period  -025 sec-03sec
T )absolute refractory period 0.25sec
- relaxtive refractory period 0.05sec

3Mechani cal Euents of the Cardiac cycle

m Cardiac cyclem - 14-24.14-25

1) cycle (
)
systole- - gjection «( )
diastole- - filling ( )
2)cycle

isovolumic ventricular contraction
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- ( ) valve :
ventricular volume  blood
muscle ficer length (skeletal muscle lsometric contraction )
ventricular gjection
- aortic valve
pulmonary valve aorta  pulmonary trunk
ventricular gjection : © stroke volume

: end systoic volume
isovolumic ventricular relaxation

- tension
: : aortic valve
, AV valve .
ventricular volume isovolumic vertricular relaxation
ventricular filling
- AV valuve
< B2 >
(1)Mid- Diastole to Late-Diastole
» end systoic volume
tension : vertricular pressure aorta
pressure aortia valve
AV valve
* aortia pressure J . vascular
system : ventricular pressure
’ End diastolic volume
(2)Systole
* AV node impulse ventricle :
AV-valve :
¢ aortic valve  pulmonary valve
ventricular gjection : strake volume
. (stroke volume=end- diastolic V- end- systolic voline)
’ end systokic
volume : tension
aorta aortic valve
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AV-valve ventricular volume
isovolumetric ventricular velaxation

e entricular gection ventricular gection

systolic blood
giection aora arteriole aorta pressure
» . vertricular
gjection vein
(3)Early Diastole
: . ovolumetric ventricular velaxation
AV valve ventricular filling
80% heat rate
diastole filling
Fibrillation -

Length of the pathway around the circle is long(dilated heart).

Velocity of canduction becomes decrease (blockage of Purkine system,
K ,ischemia of the muscle)

The refactory period of the muscle might become greatly shortened

(4)Heart Sounds

The first sound : a soft low pitched ‘lub’ > AV valves
-The second sound : a louder ‘dub’ - pulmonary and aortic valves
Dheart murmurs
. heart disease sign :
. stenotic pulmonary or aortic valve
insufficient A-V valve or hole
: stenotic A-V valve or insufficient pulmonary or aortic valve

4.The Cardi ac Qutput

Cardiac Output(CO)=Heart rate(HR)x stroke volume(SV)
QO=72beats/minx 0.07L/beat=5.0L/min
total blood volume 5L

(1)Control of Heart Rate

DSA node hormond
node

Rh thmic beating 100 /min, SA

~heart rate
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—heart rate
2 100
Ach  -K+channel open
N.E -SAnodal cell  Nat+,Cat++ )
- Epinephrine,body Temperature, plasma electrolytes, hormones
14-29

(2)Control of stroke volume

End- diastolic Volume  stroke volume

- vertricular filling end- diastolic volume blood

stroke volume . — stanling's law of the
Heart

The sympathetic nerve

- : N.E

plasma epire phrme
14- 35,36

Section D. The Vascular System
DErdothelial cells

erdothelium . (blood )

A ) .
-) smooth muscle
: prostacyclin  endothelium-dorived relaxing factor
(EDRF) endothelin- 1
)
=)
=) macrophage
)
*)
2)Pressure in the wascular system
14- 37
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1.Arteries

(1)Arterial Blood Pressure

t 2 €x) )
«( )
Compliance = __ Volume
pressure
14-38
¢ v 13 )
(arterial pressure )
( ) arterial pressure .
artery  blood arterial pressure ‘0O
(L )

Dpulse pressure<sp-dp> MAP

pulse pressure- - ventricular ejection

(systolic pressure, SP) , Ventricular gjection
(diastolic pressure, DP)

pulse pressure

1)stroke volume

- arterial compliance
MAP-- mean arterial pressure

MAP=DP+1/3(SP- DP)

arterial compliance MAP

2Arteriol es( )

Pulse pressure

(1)Local controls

; local controls
mechanism
DActive Hyperemia
(hypenemia)
active hyperemia
blood flow :
metabolic rate
02

Q0 ,H eicosanoids, Adenosine, K ,osmorality,
braclykinin, kininogen
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Active Hyperemia : 14- 42
2)FHow Autoregulation
- BP blood supply ischema( )
QO
14-22

(2)Extrinsic controls- 14-44
DSympathetic Nerves

N.E  —c-adrerergic receptor —rascular smooth muscle  vasoconstriction

tone — conrstriction
— dilation
2)Parasympathetic Nerve and Other Vasodilator Nerves
Acetylcholine —vasodilation( )

3)Hormones
Epinephrine [o-adrenergic receptor on arteriolar smooth m-
f- adrenergic receptor on arteriolar smooth m-
angiotensinl- ( )
vasopressin- :
atrial natriuretic factor-

3)

prostacyclin-
EEDRF(endothelium deriued relaxing factor)-

ndothelin- 1-
3.Capillaries
1
5%
metubolic end products exchange
copilary  0.0Icm N

capilary  smooth m.  elastic tissue

(2)Velocity of capillary blood flow(  14-47,14-48 )

- Aorta artery - arteriole capillary
(capillary  cross section( ) aorta 600 : 14-47 )
venule  vein <tube
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>
- 47 - 6 narrow
tube wide tube : 1 6 narrow tube 1
6 narrow tube : Icm 1 m
1 cm ? Icm .
- Capillary blood flow mutrient  metabolic end

product exchange
(3)Diffusion Across the Capillary Wall

. fat soluble endothelial capilary cell : pdar molecules
poorly soluble endothelial cell water filled cleft . Cleft
total area 1% : fat soluble poorly soluble substance dilluse
100 : cleft brain tight  liver large
tissue cell blood ISF

(4)Bulk How Across the Capillary Wall< 14-49 >

: bulk flow( )
bulk flow : arterial end
: (Capillary Filtration) : venous end
4.Vei ns
Dverous return  vein atria
venous return atrial pressure —end diastelic volume
stroke volume
2)peripheral vein  valve a valve
. aorta : : blood pressure (
) peripheral vein first portion 5 to 10mmHy
right atrial pressure OmmHg blood flow driving force 5
to 10mmHy : vein blood flow valve
(1)of Venous Prssure
Dvein artery : 60% systemic vein
10mmHg
2) smooth m smooth m. sympathetic

stimulation—vein wall  stiffress  -vein pressure - end diastolic volume
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3)verous pressure venous return 2 mechanism
skeletal muscle pump

: diameter

respiratory pump
; abdominal pressure

intraagdominal vein : chest
intrathoracic vein  right atrium
abdomen  rhorax peripheral vein
5.The Lynphatic System 14-54 )
lymphatic system cardiorascular system
smooth m , Skeletal- muscle pump  respiratory

pump

Section E. Integration Of Cardiouascular
Function: Refulation of Systemic arterial
pressure

e summary of factors that determine systemic arterial pressure ( 14-57)
FFPR = P=FR= MAP-right atrial pressure = COx TPR
right atrial pressure OmmHg
MAP=COx TPR

® plood volume MAP ( 14-58)

1.Baroreceptor refl exes

arterial pressure

(D)Arterial Baroreceptors(Barorceptor: : )
e carotid sinus baroreceptors:
stretch  distortion [(stretch
¢ arch of aora aortic arch baroreceptor
receptors arterial baroreceptors arterial blood
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pressure baroreceptor discharge rate signal afferent nerve
brain

(2)Other baro receptors

(3)The Medullary Cardiorascular Center (  14-61)

network integrating center —medullary
cordiowascular center

(4)Arterial Baroreceptor reflex(  14-62)

2.Bl ood volune Arterial pressure

arterial pressure .< 1463 > -

Arterial pressure —~kidney flud 1t —Blood volume! —venous pressure!

—venous retun! - End-diastolic volume! -stroke volumel —cardiac autput! —
arterial pressure

Blood volume —fenous pressuret —venous retumt - End-diastolic volume
1 -stroke volumetr - Cardiac outputt —Arterial pressuret —kidney flud 1t -
plasma volume! - blood volume

= blood volume  arterial pressure

Section F. Cardiorascular Patterns In
health and disease

1.Hemor rhage® and ot her causes of hypot ention

@ (Hypotension)
. law blood pressure

¢ Hemorrhage(blood loss) = blood volume = Venous pressure = Verous
retun = atrial pressure = ventricular end-diastolic volume = stroke
colume = cordiac output = atrercal pressure
baroreceptor  retlex SV,CO,MAP

artercole  sympathetic outflow skin

blood flow , kidney intestinal blood flow

arteriole capillary hydnostatic pressure ISF  capillary
blood volume : moderate hemorhage 12-24 blood

volume . lest erythrocyte  kidrey  erythropoietin
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. Whole blood cell free ECF
diarrhea, vomiting, urinary losses  hypotension
emoation, allergy reaction, alcohol gypatension

(2)shock
- blood flow
blood loss shock circulatory shock
2.The upright posture

3.Exerci se

pumping
FPR, flon=Svx HR
flow

HR,SV
pressure
(local metabolic factor,

4.Cardi ac output and Trai ni ng

scoeating and burn,
strong

sympathetic firing )

stroke volume moderate work late ) work late

HR diastolic filling time
ventricular filling
(venous retum )

5.Hypert ension

. systemic arterial pressure
®
95% primary hypertension :
renal hypertension angiotensinll renin (
)
® hypertension sodium

, @4 )
blockers of beta- adrenergic receptor
blockers of calcium chanre

blockers of the formation of angiotensinll

drugs that act either on the brain or outside the brain to antagornize the

sympathetic nenous system
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6.Heart failure : | ow cardiac output ( )

D
low cardiac output
pulmonary congestion(left side chronic heart failure(left ventricle right ventricle

blood pump pulmonary vessel blood )
systemic congestion(right side heart failure)
JAcute( )

- reduced cardiac output, damming of blood in the vein, systemic venous pressure

3)Chronic( )
- retension of fluid by the kidneys

7.Heart attacks

- insufficient coronary blood flow leads to myocardial damage and if severe enough, to
death of that portion of the heart.
This is a myocardial infarction or a heart attack

8.Atheroscl erosi s

smooth- muscle cell

9.Acut e coronary occlusi on nay occur becar se of

blood clot
blood clot  fatty deposit smaller vessel  blocking
propound spasm of the vessel's smooth m.
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Chapter 1.
Respiration

i)
")
)
“)
2)
H  eH)
. (phonation”)
microbe( )
chemical messenger (

)
1.Crgani zation of the respiratorysystem

. - two lungs (right & left)
lung 15 (@veolus?)
Airways : (alveoli)
7)inspiration : extermal ervironment = aiways=
- )expiration : extermal environment < airways<
=Respiratory cycle

(1)The airways

1) )
=")  (pharynx)

= %) (larynx vocal cords)
= #) conducting zone0

7

8 traps and di ssol ves bl ood clots

9 & 1

10 ‘ L
15-2

tubes
(aiveoli)
(alveoli)

‘al veol i’
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(trachea) = (bronchi) = (terminal brochioles)
= ) respiratory zone
(respiratory bronchioles) = @eolar ducts) =  (alveoli)

=

epithelial surface of the airays

1) (cilia) : particulate matter
-) epthelial cells :  (mucus) =, :

=) glands :

second protective mechanism

(phagocytes) particle, bacteria
(2)site of Gas Exchange : The Alveoli
1) alveolar) wall (Fig. 15-4)
¢ alveolar wall :  alveolus

type cell : air- surface of the wall epithelial cells
type cell : specialized cell surfactant®?)

capillary : alveolar surface epithelium capillary  endothelium 0.2
m = O~ OO
phagocytes, conretive- tissue cells :
alveolar pore :  (alveoli) airflow ( alveolus airway
)
(3)Relation of the Lungs to the Thoracic (Chest) Wall
Dlung . (thorax1)

thorax : spinal column, rib, sternum, intercostal m.
3)Pleural¥ sac : lung

visceral pleura : lung pleura
parietal pleura : thorax  interior wall ) out layer
pleura layer intrapleural fluid thin layer
intrapleural fluid:
1) lung . lubricate( )
)
(4)Pulmonary pressure( )

11

12 , (detergentli ke substance)

13 (‘abdorren) body conpar t ment

14

15 di aphr agm
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1) functional residual capacity(FRC)

respiratory muscle lung thorax
volume passive elastic force : lung FRC
2) alveolar pressure(Pv) :
: lung
3) intrapleural pressure(Py) :
intrapleural fluid pressure 4mmHg
4) Transpulmonary pressure ( 15-6)
‘Pw P : P - Py =4mmHg
= :
5) P) 16)
| ]
)
| ]
= intrapleural space = flud air
P» .= lung thoracic Wall

6) Pneumothorax8)
chest wall opened

= atmospheric air intrapleural spaxe

= P, -4mmHg  OmmHg

= transpulmonary pressure eliminated

=  stretched lung collapse

= extermal envionment intrapleural space  pressure difference

Chest wall move outward
2Ventilation and | ung mechani cs( )
e \ertilationl : (alveoli)
Pam- P
F= 2P _ Fam” "aw (Fflow, Reresistance)
R R

® lung = alveolar pressure = Pun >Pa (% ar lung )
¢ Boyle's law : PV=K( ), ( )

16 subat mospheri c:
17 elastic recoil
18 «C )

19
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(Dinspiration( )

1) inspiration sequence( ) 1510
diaphragm inspiratoty intercostal muscle — dowrward

P.p
transpulmonary pressure 1
— alveolar
Paw
air flow (alveoli)

N N

2)
Patm = Palv = O mml_g
transpulmonary pressure = 7mmHg

(2)expiration( ) .15-12

1) expiration sequence - passive

(diaphragm), inspiratory intercostal muscle
chest wall move inward
Pip back toward preinspiration value
transpulmonary pressure break toward preinspiration
lung recoil toward preinspiration size
lung air compressed = Palv 1
Piv > Pt

= air flow Ilung
2) sequence during exercise - active
[expiratory intercostal m.  cortraction — chest wall
abdominal m.  contraction — intraabdominal pressure |, diaphragm up
4

actively decrease thoracic dimension

N N

(3)lung compliance20)(C.)

. : transpulmonary pressure lung volume (AAV/ ]

20 conpl i ence: , , - ( )

. < el ast ance:
conpl i cation :
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AV,
A(Palv' I:)ip)

C. =

low lung compliance
transpulmonary pressure | (Pip )
= diaphragm, inspiratory intercostal m.  more contraction
= more energy
= breathe shallomy and rapidly
high lung compliance
high compliance  emphysema( )
1) determinants of lung compliance
two mgjor determinants
1) lung tissue  strechability (elastic connective tissue)
)  (alveol) air - water
surface tension

A ) ,
“) lung connective tissue  stretch energy

surface tension energy
surfactant?d (Tab. 15-3)
7) type alveolar cell ( )
-) , lung compliance
) surfactant :

[ 1 30 60 )

type cell — surfactant
( ,
)
respiratory- distress syndrome of the newborn

. surfactant

1) surfactant- synthesizing cell

=) low lung compliance — (inspire only by the most strenous effort)

(alveoli)

inspire — complete exhaustion — inability to breathe — lung collapse — death

E) surfactant- synthesizing apparatus cortisol
)
(4)Airway resistance
(alveoli) air - volume
(alveoli) ainay resistance
21 (surface-active agent)
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I:)atm - I:)alv

F= =

resistance determinart factor — airwvay
7) air  viscosity
=) ainay
=) aimay
(Poisediile R = ’iﬁ— - % )
physical, neural, chemical factor
1) physical factor - transpulmorary pressure, lateral traction
o transpulmonary p.1 — aimay 1 — resistance | — lung(aiway) open
o airway exterior connective tissue fiber arrangement =
airway pull outward ( lateral traction )
) neural regulation
o parasympathetic neuron - ainly
lreflex stimulation —r> airway smooth m. contraction = resistance 1
2chemical imtant ~ ——> mucus secretion 1
o sympathetic - little, if any

epirephrine ( ,stress , adrenal medulla ) = aiway dilation
(@irway smooth m. p- adrenergic receptor )
=) Chemical messenger
o Histamine
. allergen + antibody = mast cell = histamine release

histamine (H) = airway smooth m. contraction,mucus secretion 1
2) Carbon dioxide (CO.)
o CO 1 = bronchodilation
o CO | = bronchoconstriction
neural, chemical factor
= smooth- muscle cAMP

CAMP! = smooth m. 1
» airway resistance air flow
factor airway resistance
DAsthma( )

: airway smooth m.contract (aimay resistancet )
more mucus secrete = abnormally thick = resistance
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further increase = mucus plug

allergy
bronchodilator drug

1) Acetyicholine, histamine asthma attack
- ) eicosanoid

=) epinephrire (§-adrenergic receptor )

=) cAMP drug (smooth m. ) & cAMP

phosphodies - terase blocking
2)Chronic obstructive pulmonary disease
= emphysema( ).chronic bronchitis ( ),
* , blood oxygenation

» smooth m. airway obstruction(
Emphysema(  ;  2)
1) alveolar wall > alveolar air space

> pulmonary capillary loss

=) small aimay (terminal bronchiole ) , wall atrophy(

=) smoking, air pollutoun, hereditary factor
=) aiway ainnay

7 = gas exchange

high lung compliance = transpulmonary pressure, lateral traction | = airway

collapse
Chronic brorchitis
1) bronchi mucus production, small airway
-) S mucus ainmay  thickening

=) smoking r> emphysema
> chronic bronchiis = ()
3)Heimlich maneuver( ) Fg. 1513

( sternum )

Pu)

(5)lung volumes and capacities Fig.15-14

22 enphysena:

. Pulnonary
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1) tidal volume( )
# resting tidal volume : tidal vol. 500ml
2) expiratory reserve vol.
. expiratory m. contraction resting tidal vol. expired
2500mI(FRC)  1500ml  expire : additional vol. (1500ml)
3) residual vol.. expiration , lung , 1000ml
4) inspiratory reserve vol.
. resting tidal vol. inspire vol.  3000ml (RTV IRV expiration
)
5) Vital Capacity :

RTV + IRV + ERV
forced Vital Capactty ( FVC)

FEV1(forced expiratory vol.in Is)
RC 80% 1 expire =
6) restrictive lung disease
lung tissue, pleura, chest wall, resistance :
respiratory movement
Vital capacity | ,FEVIFVC

(6)alveolar ventilation
minute vertilation (mVmin) = tidal vol. (mVbreath) x respiratory rate(breaths/min) Dead
space Fig.15- 15
1) anatomic dead space
. expiration  ainay inspiration fresh air
2) alveolar Vertilatoin : (alveoli)
alveolar vertilation = (tidal vol.- dead space) x frequency.
blood gas exchange

alveolar ventilationd
.( breathing depth breathing ratep )
breathing depth alveolar ventilation reduction

= dead space air volume
E tidal volume! = frequencyt ; alveolar ventilation!
tidal volumet = frequency! ; alveolar ventilationt
( exercise breathing rate depth )
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3) alveolar dead space :  (alveoli) gas exchange air vol.
4) total dead space = anatomic dead space + alveolar dead space
3.Exchange of gases in alveoli and tissues
1 gas
Oxygin
@eol) = alveolar membrane = pulmonary capillary = tissue = tissue
capillary = ECF (ISF) = plasma membrane = cell
Carbon dioxide : Oxygen

2 cell G Vol. blood G \ol.
cell 02 Vol.  lung QO: Vol.
3) Respiratory Quotient (RQ) = O/ 0

mixed diet RQ = 0.8 (= 200mL/250mL)

(carbohydrate 1, fat 0.7, protein 0.8)
40O ,00 exchange : 1516

(G, Co diffusion )

(1)Partial pressure of gases

1) temperature ( )

) concentration ( )

Partial Pressure : total pressure

7)gas net diffusion partial pressure

=) Po: =0.21 @%) x 760mmHg = 160mmHg
DDiffusion of gases in liquid

concentration gas partial pressure
O, diffusion
1) gas phase O
) ( Po: )
£) >
=
<
=
liquid partial pressure diffusion
liqud gas
(2)Alveolar gas pressure
D alveolar gas pressure  Po.=105 Hg, P:0.=40 Hg
2) (alveal O pulmonary capillary
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= alveolar Po. < atmospheric Po:
3)CO:  pulmonary capillary (@veoli)
= alveolar Pco> > atmospheric P-o
Aalveolar partial pressure factor
P

atmospheric P
{ cel O

alveolar ventilation

O (@ | alveolar ventilation)
= | — alveolar Po: |
Pco:
alveolar ventilation CO,
= | — alveolar P02 !
—>  breathing air(low P». ) — low alveolar P
(administration) — alveolar P {
e ,CO 1 alveolar ventilation
= alveolar Po. | ,alveolar Po. !
alveolar ventilation > 4/min(usual)cell O (250ml/min)
= alveolar Po 1 ( ),
alveolar Pco: | (alveolar vertilation )
alveolar ventilation < 4/min
= alveolar Po. | ,alveolar Po.

5)hypoventilation

O, CO ventilaton = alveolar P | alveolar Peo: |
6)hyperventilation

e, CO vertilation = alveolar P»: T alveolar Pco. |
7Nhyperpnea

'O , CO vertilation = alveolar gas pressure

(3)alveolar-blood gas exchange

Dalveolar- capillary membrane Po2,Pcos
= O, : pulmonary — blood,
QO; : blood —  (alveol) net diffusion
2)0,,CO; diffusion - so rapid 7 — capillary
‘ (capillary partial pressure
blood flow - so slow — = alveoli partial pressure)
- blood flow very rapid =
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3)0:,CO; diffusion rate factor
partial pressure difference
diffusion space area

; pulmonary capillary closed
; capillary open — surface area! — gas exchange !
[ . low pressure — capillary open
exercise: cardiac output! — pulmonary vascular pressure t — open
4)  (alveol) capillary diffusion

diffusion surface area

- lung infection,pulmonary edema = (alveoli) fluid
alveolar wall  thickening - - diffuse interstitial fibrosis

= O : CCO: elimination

( CO: more soluble — more molecule diffusion)
(4)Matching of ventilation and blood flow in alveoli

D gas exchange
diffusion
@veol)  air supply blood supply mismatching —
2)vertilation- perfusion inequality
ventilation  perfusion ( ) -- factor
gravity

lung compliance 7
airway resistance - vertilation- perfusion inequality
vescular resistance - ( -emphysemnma)

lung tissue  aiway — lung

alveolar wall — capillary loss — blood flow

gas exchange
vertilation : alveolar Po. | ,alveolar Peo: |
ventilation : alveolar Po. | ,alveolar Peo: |
blood pulmonary vein Po: < average alveolar Po:

= arterial blood P.. < average alveolar P
arterial P,  alveolar P 5 10 H
disease state : arterial P O,
CO, elimination - arterial Pco:
3) homeostatic response (Fig.15- 20)
airway ventilation  distribution
blood vessel blood flow  distribution
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» blood supply (alveol)  air — alveolar P.o2| — aimay
smooth m.cortract — airflow |, — vertilation,perfusion better matched
o alveolar P.. | — small pulmonary blood vessel vasoconstriction ]
alveolar P». 1 — vasodilation — blood supply {
— airflow  blood flowmatching
= systemic arteriole

(5)Gas exchange in the tissues

1) capillary — capillary wall(G: ,CO; high) — ISF — plasma membrane(C:,CO:
permeable) — cell metabolic reaction (O. consumption,CO: production)
= intracellular Po: | ,P-02 1 (>blood)
— net diffusion [Oz . blood — cell
CO;: cell - blood
— systemic capillary Po2 | ,Peoz 1
2) new O: supply ( (alveoli)
O: consumgtion (cell) — >Ps.  — net diffusion
CO; production (cell) ]

CO; elimination alveol) — — Pco. — net diffusion

4.Transport O xygen In Bl ood

Doxygen contert of systemic arterial blood
arterial blood 1L 200mL O
plasma RBC water = 3mL
hemoglobin = 197mL
2) percent hemoglobin saturation
O,+ Hb &2 HDbO,

oxyhemoglobin(HbO:) hemoglobin  percent

_ H bO,
percent saturation = — X 100
determinant factor - blood Po: ( )
(Po2:blood O, ,hemoglobin )

(1)Effect of Po.. on hemoglobin saturation

Dblood P.. = O. hemoglobin 1
2)oxygen hemoglobin dissociation cuve(  .15-21)

S shaped
10 60mmHg Po: - — 9%
70 100mmHg P - - O safety factor
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cardiac,pulmonary disease — alveolar,arterial Po: |
P 2:10C—~60mmHg — hemoglobin 02 10%
( )
hyperventilating,100% O. breathing — alveolar P». | — blood
O - — 100mmHg
lung disease, ; arterial Po. — deoxyhemoglobin(Hb)
~.alveolararterial P». 1 — more Q. carriage
3) hemoglobin  diffusion  O; = Fig.15-23
4) lung tissue capillary diffusion
lung plasma,RBC P».:40mmHg — hemoglobin saturation:75%
= O @heol) — plasma diffusion — plasma P..? — RBC P! —
hemoglobin t — alveolar Po. > blood P (urtil 100% saturation)

tissue capillary -
e capillary blood enter — plasma Po: > ISF P.. — capillary O diffusion
— plasma
#P,, <RBC P.. > RBC plasma Q2 diffusion — RBC P.. | — hemoglobin
O
o capillary O. diffusion — ISF  cel O
5)cell  activity O, tissue capillary hemoglobin
75% saturation
= exercising mmore Q. consume — tissue PQ. | — blood-to- tissue Po: 1 —

diffusion — RBC P.. | — additional dissociation

(2)Effect of blood Pco.,H+ concentration,temperature,DPG concentration on hem
oglobin saturation (Fig.15-24)

Dhemoglobin saturation factor
blood Po:
l_H_
temperature
DPG (RBC produce)
= these factor} — (@3 D)
these factor| — (@} 1
CO. — Peo2
Q.1 - H T‘—>Q | — O release
o metabolism heat — temperature {
o (activity Peo2,H temperature )
> Q0,,H :hemoglobin - (allosteric modulation)
o temperature | — — hemoglobin O !
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» 2,3~ diphosphoglycerate(DPG) hemoglobin - O, !
5 Transport of carbon dioxide in blood

H CO ( ) amino group protein(  hemoglobin)
carbamino compound
RNH,+ CO,2RNH COOH

(Hb+ CO,2HDbCO,)

2) 002 bicabonate
carbonic anhydrase
|
CO,+ H,C2H,CO2HCO; + H
3)carbonic anhydrase;RBC (plasma )
4) CO
CO

bicabonate - 90%
carbamino form  CO;
= arterial blood I 520ml
metabolism  200ml CO/min
systemic venous blood 40ml (200ml/5) more than systemic arterial blood
Lcardiac output
5) CO, (nrew CO,) Fg.15-25
10%: plasma RBC
30%: hemoglobin carbamino compound(HO:)
= oxyhemoglobin  deoxyhemoglobin

60%: bicarbonate H
= RBC (anhydrase ) bicarbonate C 1.1
(chloride shift) RBC plasma :
6) blood Pco. > alveolar P.o. — diffusion(blood — alveolar) — blood Pcozl — HCOs
H - HCO - GO, HO
HbCO, — Hb free CO,
6.Transport Cf Hydrogen | ons Between Ti ssues And Lungs
DCO: (in RBC) — bicarbonate,H
HbO,+ H'2HIH + O,

deoxyhemoglobin  H oxyhemoglobin
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H deoxyhemoglobin H — venous blood
acidity arterial blood (venous blood ; pH 7.36, arterial blood; pH 7.4)
2) venous blood lung
deoxyhemoglobin,oxyhemoglobin - H — bicarbonate

Q0,,HO — CO, diffusion  (alveol) — expire
3) CO; elimination
hypovertilation,lung disease — CO. elimination — atterial Peo. | ,H+ T —
respiratory acidosis
hyperventilation — arterial P-o. | ,H+ | — respiratory alkalosis

7.Control O Respiration

(2)neural generation of rhythmic breathing

Dinspiratory m.  cardiac m.

(e )

cardiac m.cell - , nerve- ( )
diaphragm,intercostal m- ,
diaphragm,intercostal m.
(poliomyelitis) respiratory m. (paralysis)
2)

Inspiration:inspiratory m.rerve  action potential

- action potential

—inspiratory m.relax

expiration:elastic lungs recoil

—expiratory m. cortraction

3) respiratory m. nerve impulse mechanism
medullary inspiratory neuron
(@automatic control) - medulla
- mgjor cardiovascular cortrol center area.
inspiration discharge expiration
pors  synaptic input [medullary inspiratory neuron  output
medullary inspiratory neuron

pulmonary stretch receptor:inspiration signal
ainay smooth m.layer
lung (activated)
receptor afferent nerve fiber  action potential
—(rain ) medullary inspiratory neuron (Hering- Breur reflex)
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= lung feedback inspiration
receptor (threshold)
- tidal volume pulmonary stretch receptor reflex
respiratory

(2)control of ventilation by Po2,Pco. and H' concentration
e vertilation involuntary controlP456Fig.14- 27
periphral chemorecepter

. carotid body - common carotid artery ( ), aortic
body - aortic arch

epithelial- like cell
neuron terminal : arterial blood

afferert nerve fiber — brainstem — medullary inspiratory neuron  synapse
pheripheral chemoreceptor  arterial Poz, H+

,Pcoz
central chemoreceptor
medulla (medullary inspiratory neuron  synagptic input)
brain ECF H (bIOOd Pecoz )
DControl by Po. (Fig 15 28)
POZ
1) arterial P,  60mmHg vertilation
- )60mmHg , arterial Po: hypervertilation
=) peripheral chemoreceptor

o aklerial Po. =
receptor discharge = afferent nerve fiber actionpotential

=
medullary inspiratory neuron = ventilation

= (alveol
= alveolar and arterial Po: (normal )
arterial P..  60mmHg
60mmHg vertilation
peripheral chemoreceptor  respense
Darterial Po: (lung disease : )
-) arterial Po: , receptor
= )amemaa : arterial P
#)Q0O(carbon monoxide)) : L=
=
arterial Po:
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peripheral chemoreceptor output

2)control by Peo:
Peo2 (Fig 15 30)
P , arterial Pco. vertilation reflex
(@veolar P-o: 2 5mmHg  =Vertilation 100 )
Slarterial  Peoo peripheral central chemoreceptor
ventilation :
=arterial Pco: vertilation H+
(Peo: peripheral chemoreceptor H+
)
arterial Pco.  vertilation pathway (Fig 15 31)
3)Control by changeo in arterial H concertration not due to aftered carbon dioxide
Fig 1532
metabolic acidosis ; Pco: H1
metabolic acidosis ; Pco: Ht = peripheral
chemoreceptor vertilation
lactic acid ( ) = hypenventilation = peripheral
chemoreceptor
central chemoreceptor ; brain H (Fg 4-33)

(3)control of ventilation during exercise

,alveol ar vertilation 20 (Po2,Peos H )
Dincreased Pco. as the stimulus?
arterial Peo>
[alveolar Pco.  arterial Peoo
alveolar Pco.  Co. production  alveolar vertilation
,CO: production alveolar vertilationt (hyperpnea), alveolar,arterial
Po2
, CO  production alveolar ventilation
(hyperventilation)— alveolar,systemic arterial P-o. |,
2)Decreased Po: as the stimulus?
, Systemic venous P..|, alveolararterial Po. = O
consumption,alveolar vertilation
, hypervertilation — alveolar P.. 1 alveolar Peo: | (alveolar Ps:

arterial Po. )
3)Increased H' as the stimulus?
: arterial Peo> : - H Q0
:arterial H+ 1 (lactic acid )
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H+ — hypernvertilation  ( )
ventilation
. ventilation : : =
(conditioned),

vertilation

arterial Ps: arterial Peo: H

4)Other factors
muscle contraction joint  muscle recepter

‘recepter  afferent pathway — respiration
physical activity? — temperature? — alveolar ventilation
(fever — ventilationt)
epinephrine, norepinephrine: respiration

catecholamine(Epi,NE ) plasma 1 — ventilation?
brain exercising m.  motor neuron axon branchirespiration m.
neuron

(4)Other ventilatory responses

Dprotective reflexes
: respiratory system
cough,sneeze reflexes
airwvay epithelial cell recepter

T recepter — medulla respiratory neuron — deep inspiration

expiration — respiratory tract
- )cough reflex alchol
alchol - susceptibilty of alcholics, ,  (pneumonia)
2)pain and emotion
respiratory neuron  reflex stimulation

[ (ight), , (anxiety) -
(aughing),  (crying) - lung

= higher brain center descending pathway
3)Voluntary control of breathing
cerebral cortex respiratory m. motor neuron
pathway
(PeozH 1) (5
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4)Breathing during sleep
ventilation cell .= arteral P
|, arterial Pcoz 1
1)sleep apnea( )
a2 ) (00 /day)
- )sleep apnea ( ventilation )
=) peripheral chemoreceptor  sensitivity
suddent infant- death syndrome
")
) sleep apnea
8.Hypoxi a
® hypoxic hypoxia (hypoxemia) : arteral Po: Table 15- 10
hypovertilation
7)Y medulla  respiratory m. respiratory control pathway
- thoracic cage
= Yupper aiway = arterial Pco:
alveolar membrare thickening,surface area diffusion
= arterial PCo: 002 02  diffusion
arterial CO2  :hypoxemia vertilation
right heart  left heart (shunt)
= arterial Pco.  (hypoxemia vertilation shunt
)
vertilatior+ perfusion inequality -
= arterial Pco: (vertilation )
¢ anomic hypoxia:arterial Po: : (RBC ,hemoglobin
,00:  hemoglobin )
¢ ischemic hypoxia: blood flow
¢ histotoxic hypoxia: : (cyanide
metabolism ) ( Po2 hypoxia
)
® hypoxia CO,  (retertion)

(1)Acclimation to high altitude

Dmountain sickness
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breathlessness, heart palptation, (headache),nausea,
pulmonary edema

2) hypoxia
peripheral chemoreceptor  ventilation
enythropoietin - RBC — RBC?, hemoglobin 1
DPG?! — hemoglobin —
capillary density,mitochondria,muscle myoglobin 1 — 1
DPG = - )
llama
9.Nonrespiratory Functions O The Lungs
. ,H
arterial
- neurctransmitter,paracrine
histamine — inflammatory response — systemic blood pressure  flow
- Yaigiotersin Il
(sieve)
: small blood clot — blood vessel Diffusion of
gases in liquid
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Chapter 16.
The kidneys and regulation of weter and

Inoganic Ions

Section A : Basic principles of renal
physiology
1. function of the ki dneys
D
(ECR)
2)
: urea( ), uric acid( ), creatine
creatinine
3)
4) hormone
erythropoietin -
renin - angiotensin N’
1.25- Dihydroxyvitamine D3 - Ca™
Ca2+ ,ﬂ\
calcitonin - o [}

5) Gluconeogenesis
: glucose

2. Structure of the kidneys and urinary system

D (retroperitoneal cavity)
2) 100 nephron nephron

- renal corpuscle, tubule
3) renal corpuscle ( ) tubule



Chapter 15. Respiration 151

. tubule :
4) nephron < 16-123 >
renal corpuscle - glomerulus ( ), Bowman's space, Bowman's capsule?

1) glomerulus : ( )
o r capillary endothelim
basement membrare ( )
epithelium(podocytes )
~) Bowman's capsule - tubule

=) Bownan's space -
tubule( ) - single layer of epithelium cells
proximal convoluted tubule

U } proximal tubule (

proximal straight tubule )
|

descending thin limb of henle's loop
|

ascending thin limb of henle's loop ‘Ioop of henle (concentrated urine )

. ]
thick ascending limb of henle's loop
(contains macula densa at end)

|
distal convoluted tubule - distal convoluted tubule
|
connecting tubule -
U collecting duct system (
cortical collecting duct kidneys
| )
medullary collecting duct —
|
renal pelvis( )
henle's loop
henle's loop
ureter( ) - renal pelvis( ) urinary bladder( )
urinary bladder -

urethra( ) -
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: renal artery = interlobular artery( ) = afferent arterioles( )=
glomerular capillaries( ) = efferent arterioles( ) = peritubular
capillaries? -vesa recta = interlobular vein( )

vasa recta
henle's loop :

juxtaglomerular apparatusJGA) < 165 >

1) judtaglomerular cells - afferent arteriole renin

~) macula densa
)] ascending limbs of henle's loop
i)

3.Basi c Renal Processes
1) :
= =
= fig 167 )
.= plasma
2) Bowman's space
(©lomerular fitrate)
filtrate ?
= :
)
renal corpuscle( ) blood cells
3) reral pelvis fitrate
L= :
peritubular capillary network peritubular blood lumen
[ : lumen = peritubular capillary plasma
. peritubular capillary plasma = lumen
[ 1=1 ]+ [secreted |- [ ]
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e disease - (metabolic rule )
1) (Glomerular filteration)

(?)

) plasma calcium
D

: plasma faity acids

(Pgc) : 60mmHy
& nephron afferent arteriole

)

7) Bowman's space  Fluid pressure(Pbs) : 15mmHg
) Osnotael force (rgc) : 27mmHgy
& Bowman's space )
= net glomerular filtration pressure ( )
=glomerular capillary plasma - (fluid pressure in Bowman™ space + osnotic f.)
= 60- 15-27=18mmHg
2) (GFR) : Bowman's space
GFR
")
~) net glomerular filtration pressure . = 120- 125miday
70kg 180L/day( 4l/day)
M) internal environment ] 3L
-) 60 :
=) 1% 14
3) filtered load
: Bowman's capsule( )
ffiltered load] = [GFR] x [ plasma ]

13)
") (14)
-) (X4 : 8%)
@3
(2) Tubular reabsorption ( )
. =
(ex: glucose)
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- (
)
. =
L=
plasma component = renal corpuscle( )
( tubular reabsorption)
Percent reabsorbed( ) 162
[waler 9% sodium 99.5%
glucose 100% urea 44%
=
1) fittered load . eX) 40L 180
- ) reabsorption of waste product is relatively incomplete
( loads urine excrete) o interstitial fluid
peritubular capillary =diffusion & bulk flow( )
)water, inorganic ions organic nutrients plasma component is
relatively complete ( )
kidney  plasma concentrations of organic nutrierts
normal plasma levels :
glomerular filtration ( ) = bulk flow( )
substance = diffusion mediate tranport system
mitochodria

reabsorptive movement from lumen to interstitium
1) diffusion between tubular cells (tight junction )
- through the cells (= transcellular epithelial transport) :
lumen membrare = diffuse through the cytosal of the cell = basolateral
membrane = peritubular capillary
epithelial transport
[ paracellular pathway (through tight junction)
transcellular pathway (luminal m. = basolateral)

= membrane channel transport protein(for mediated
transport)
¢ Na+
[ diffusion = pump cell diffusion
active transport = = ATP
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® active transport interstitial fluid peritbular capillaries
.(diffusion+oulk flow)
1) Tm - limited transport mechanism( )
= renal tubule . (Tm = transport maximum)
( membrare S )
glucose  proximal tubule( ) . urine glucose
X
diabetesE=mellitus. ) : plasma  glucose hormonal central
glucose Tm urine  glucose (©lucosuria)
(kidney glucose )
2) Reabsorptive by diffusion ( )
urea = proximal tubule = tubular fluid solutes = tubular
flud urea > peritubular plasma urea = diffusion ( = )
(urea reabsorption passive process)
Reapsorptive by diffusion
.= plasma m. lipd . lipid- soluble(monpolar )substances

DDT envionmental pollutants  monpolar
: more polar metabolites
lipid : poorly
(3) tubular secretion

® peritubular capillary = tubular lumen
ex) hydrogen ions & potassium
¢ organic ions (choline. creatinine / penicillin)
(4) metabolism by the tubules

Da forth renal process
glomerular filtration
tubular reabsoption
tubular secretion
metabolism by the cells of the tubule
2)the cells of the tubules

[ aminonium (@dd to the luminal fluid & excerted)
tubular lumen or peritubular capillaries (catalolize)
=
(5) The concept of renal clearance ( )

Mass.
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clearance value

UV
clearance & S (Cs) = PS
S

Us = urine concentration of S
V = urine volume per unit time
Ps = plasma concentration of S
plasma concertration = 4mg/L
E 1- h period = urine volume = 0.1L
inulin concentration = 300mgy/L
inulin excretion = 0.1/h x 300mg/L = 30mg/h.

- - 300x0.1 _ 3 _
GFR = Cg = Amg/h = 4= 7.5
= inulin . , ,
. inulin
cf) creatinine = ;

5% important generalization

Cs>GFR ; that substance must undergo tubular secretion

X ( )= plasma flow . ex) PAH
® glucose Cg= Omi/min.

Cs < GFR ; that substance must undergo reabsorption.

ex) Nat+ = clearance 0 GFR

4Mcturition () 16-11
D urire flow ureter-wall  smooth m
urine .=
2) bladder

detrusor m= L=
intemal urethral sphincter = detrusor m

smooth m.
= sphincter closed. muscle

external urethral sphincter = skeletal m. ; detrusor m

3)micturition reflex
local spiral reflex
¢ bladder fills with urine

= stretch receptor parasympathetic rerve external urethral
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sphincter (skeletal m) .= bladder . sphincter
& ascending pathway bladder fullness
descending input )
. = bladder detrusor m intemal urethral sphincter
extemal urethral sphincter . = both sphincter open = detrusor m

: = brain =

= descending pathway

section B. Regulation of Sodium, water
and Potassium balance

l.total -body bal ance of sodi umand wat er

1) average daily water gain and loss in adults
16-3
5 menstrual flow (water loss)
Gastrointestinal loss = in feces, vomiting
2) daily sodium cholride intake and loss

intake output
food 1059 Sweat 0259
feces 0259
urine 10.00g
total 1059
o skin, gastrointestinal tract excretion Sweating, vomitting or
diarrhea
* hemorrhage . (sodium water loss)
3) (loss and gain) : urinary loss
. 04iday 0.25Vday ¢ urinary water, 20g-25g  50mg ¢ sodium chloride)
chloride oo sodium
2.Basi ¢ Renal processes for sodi umand wat er
* sodium : 0%
. sodium water 2/3  proximal tubule
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sodium primary active process (proximal tubule, loof of Henle, distal

convoluted tubule, collecting duct)
, sodium reabsorptive

(1) primary active sodium reabsorption

tubule basolateral m.  Na, K - ATPase pumps primary active
transport .

) 6

Na' = Na" : : ( lumen )

K Na+
2)Essertial points( 6 13)

Na+ active Na, K- ATPase pumps

channel carrier- mediated transport system Na+

secondary active trasport (glucose, , H) =proximal tubule glucose

( luminal membrane Na/glucose cotransport )

(2)coupling of Water Reabsorption to Sodium Reabsorption

) 614
Water — tight junction = gradient
% tubular epithelium = permeability o

gradient X
® proximal tubule water permeability (proximal tubule  sodium
water )
 collecting ducts=high or low= physiological cortrol<only segments>
= ADH ( , vasopressin)
L~ cAMP =  second messanger water channel
luminal membrane .=
® Henle's loop ascending part
2)
water diuresis. (ADH )
Diabetes insipidus = ADH : = water diuresis
. 25U/day
osmotic diuresis =
) Nat = increased water excretion

) diabetes mellitus( )
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= =
= (

)
(3) urine concentration : the countercurrent multiplier system
Durinary concertration = 1400mOsmolL
lasma concentration = 300mOsnolL -

1400m Osmol/ | _
- 1000mOsmol/day 0.4441/ day

= obligatory( ) water loss
2) 533
300m OsmolL  osmolarity
ascending limb = 200mOsmolL ( X)
descending limb = 400mOsmol/L (

3) Henle's loop = countercurrent multiplier system(
ascending limb =

O)
15 16)
Na', K, 2CL-

interstitial flud pump
= :

descending limb =
interstitial fluid

descerding limb  osmorality
medulla  interstitial fluid

collecting duct
[cortical - ADH = = 300mO.
medulla - . ADH HO
1400mOsmol L

3. Renal sodiumregul ation
1) total body sodium reflexes

2) sodium excreted = sodium fitered - sodium reabsorbed (sodium
CFR( )

3) reflexes

cardiovascular baroreceptor
sodium

extracellular solute  extracellular volume

extracellular volume  plasma volume  interstitial volume

plasma volume vein, cardiac, chamber, arteries pressure

total- body sodium baroreceptor
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1) cardiaovascualr system (chapter 14)
“) GFR

(1) Control of GFR

total- body sodium GFR

baroreceptor

GFR
baroreceptor

E : (aortic arch)
heart rate

16- 17
(2) Control of sodium reabsorption

1) : aldosterone

cortical collecting ducts (

tubule 98%
)

35

target cells (> (
, Na,K- ATPase pumps )

2) Aldosterore and the Renin- Angiotensin system
16- 18.19

angiotensin I

I )

renin

= renin ( angiotensinogen angiotensinl

1) the renal sympathetic nerves - external baroreceptors
juxtaglomerular

) intrarenal baroreceptors - juxtaglomerular
=) the macula densa - fluid

=) angiotensin Il  aldosterone
=

sodium

arterioles

renin- angiotensin system hytertension
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. (@@ngiotensin, converting enzyme [ACE] inhibiters )

3) Atrial Natriuretic Factor ( )
peptide hormone  aldosterone :
( ) ,GFR ,renin aldosterone L=
plasma volume atium( ) ANF
4) renal nerves - tubules

4. Renal water regul ation

1) sodium GFR i
) :
2) ADH(antidiuretic hormone. )
- ()
- ( neuron axons terminate ) (
¥ = ADH
Baroreceptor control
extracellular volume|, = blood volume|, = |l = baroreceptor
= hypothalamus = ADH = ADH collecting ducts
Osmoreceptor control (Na ( ) )
¢ sodium .
o hypothalamus Osmoreceptor reflexes
ADH pain, fear, a variety of
drugs

ex) alcohol ADH |
5. A Summary Exanpl e : the response t o sweat i ng

16-23
® sweat  (water), (sodium),  (chloride) = Na, C

extracellular volume || ]
body- fluid osmolarity

6. Thirst and salt appetite

16-23
1) salt, water
( kidney sodium ion or water :
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2) thirst lower extracellular volume, higher plasma osmorality
3)factor
ADH production
1) osmoreceptor & atrial baroreceptor ADH
-) receptor input , thirst brain center  hypothalamus(
) :
angiotensin 1l (brain thirst )
= renin- angiotensin system sodium water , extracellular volume
thirst

dryness of the mouth & throat
= thirst mouth throat moistening
metering of water intake by Gl tract
» salt appetite sodium homeostasis
salt appetite sodium homeostasis

7. Potassiumregul ation

® potassium intracellular ion

total body potassium 2% ECF , ECF potassium tissue, nerve,
muscle :

e the resting- membrane potentials of these tissue intracellular &
extracellular potassium :

T extracellular potassium = plasma membrane . (action potential
)

* heart rhythm .= arythmias

| extermal potassium = plasma membrane
potassium skeletal m  weakness

(  decreased firing of action potentials abnormalities of cardiac m. conduction &
rhythm)

¢ total body potassium balance sodium

( urine potassium = potassium - & )

¢ sodium potassium  vomitting or diarrhea , Sweat & Gl
tract

¢ control of renal function body potassium
(1)Renal regulation of Potassium

1) potassium glomerular capillary Bowman's space :
potassium proximal tubule & loop of Henle : , cottical
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collecting duct potassium . potassium excretion
tubular segment potassium secretion :
2) potassium , homeostatic response  potassium loss :
cortical collecting ducts potassium : potassium
proximal tubule & loop of Henle
potassium cortical collecting duct potassium
. (total body balance )
(2)basic renal processing of potassium
) 1625
e potassium aldosteroned
mechanism . (@ldosterone  basolateral Na,K- ATPase
pumps )
. potassium  aldosterone production reflex
extracellular volume reflex(renin- angiotensin pathway)
2 5%
® adrenal cortex aldosterone- secreting cell ECF potassium
increased intake of potassium .= aldosterone
. plasma  aldosterone potassium

|l extracellular potassium = aldosterone
potassium secretion

( potassium . normal extracellular concentration
)
3 1527
= control of Aldosterone & its effects on sodium reabsorption, potassium secretion
hormore(aldosterone)  sodium & potassium : sodium
deficeint aldosterone . hormone potassium: secreting
effects  potassium balance : : conflict
sodium & potassium imbalance

Section C. Calcium Regulation

L hypocalcemic tetany( )
L neuromuscular excitability
= effect ion-channel Ca
3 cortical collecting duct sodi um pot assi umsecretion
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1. Ca honeost asi s

(1)Bone = Ca 99%
1) bore
osteoid( ) - chemicals, Calo(PO4)6(0OH)2 Ca P
collagen
osteoblast - bone forming cell. collagen & calcified )
osteocyte - calcified matrix osteoblast.
osteocyte tight junction
Osteoclast -
H , osteoid hydrolytic enzyme
bone :
= osteoblast osteoclast muscle
tension
2)
hormonre
. insulin, growth hormone, insulin-like growth factor |, estrogen, testosterone,
1.25- dihydroxyvitamin D3, Calcitonin
hormonre
: parathyroid hormone, cortisol, thyroid hormone(T4&T3)
(2) Kidney
® plasma Ca 60% ( binding)

® [excreted calcium] = [fitrated calcium]- [reabsorbed calciun]
why? tubular secretion
o P() (filtration  hormone ) Ca

(3) Ge| tract

* intestine fece
= calcium hormone Ca active- transport system
2. Hornone

(1) Parathyroid Hormone

= extracellular calcium
1)

, , directly, , parathyroid glands

(bore = ECF )
vit D
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Reral tubular calcium reabsorption
Renal tubular phostphate reabsorption

= bone reabsorption plasma phosphate :
extracellular phosphate level Ca P bore
) D
= Ca chemicals group
1.25- (OH)2D3 Ca ( 1630
3. Bone
ricket( ) ]
osteomalacia( ) bone matrix mineralization
0steoporosis

Section D. Hydrogen-ion Regulation

. H : H+ (
) . ECF H+
gains losses :
[ loss>gain : arterial plasma H+ || (PH 7.41) = alkalosis( )
gain>loss : arterial plasma H+ | (PH 7.4])) = acidosis( )
1. Souce of Hydrogen-ion gain or |oss
1 gain
generation of H from CO;
phosphoric(  : H:PO:) & sulfuric
acids( : HSO)
diarrhea or other nongastric Gl fluids bicarborate( : HCO' )
H .
urine  bicarbonate H
2) loss
vomitus H
uine  H
3) CO, : H
O + HO = HCOs = HCOs + H
H (net gain)
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Net retention of QGO (hypoventilation or ) Net gain H
Net loss of CO:(hyperventilation : ) Net elimination of H

4) organic & inorganic acids . several organic acid
(phosphoric acid) (sulfuric acid) - (
: acid 40-80mineral
acid

5) vomitus H ret loss : : Gl secretion alkalire

H : bicarbonate plasma
H gain
[ bicarbonat = H gain
bicarbonat = H loss
6) kidney H+ gain or loss

2. Buffering of Hydrogen ions in the body

. ;
* buiffer( ) : H bind
i)} H extracellular & intracellular buffers
ECFpH74= H 0.00004mmol L
buffering : 40- 80mmol H+

buffer + H < H Buffer ( buffer reaction)
2)bone matrix mineralization H buffer
[ (H Buffer)

(Buffer- + H)

H+ T : buffer- + H+= H Buffer

ex) H{ = H body's buffers

H |l : H Buffer = Buffer + H

ex) H+ alkali H |, body buffer H
the major extracellular buffer : CO2- HCO3- system (

[ CO++H0O = HOO: = HCO: + H

. diarrhea

buffering )

the major intracellular buffer : phosphate & (ex) hemoglobin

buffering : H+ balance
“locked- up"
3. Integration of homeostatic controls
Dkidney plasma H H gain & loss
HT  ( & omanic acids . hypoventilation( )
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respiratorymalfunction( ) QO loss of
alkaline Gl secretions
= H
H|l (hyperventilation or vomitting)
= H
2) kidney H+ balances , respiratory system homeostatic role
(hypovertilation, respiratory, malffunction, hypervertilation= H imbalance = H
imbalance , vertilation  imbalance

H " = ventilation  (hyperventilation) = arterial Peoz2|, H
H| = ventilation = arterial Po.f H
respiratory system & kidneys
respiratory system H' imbalance = Kidney (homeostatic
responder)
(H imbalance ) = respiratory system (homeostatic responder)

4. Renal mecham sns

Dkidneys H plasma bicarbonate concentration (
HCO: ) :
[ bicarbonate 1 ( )= pasma H
plasma bicarbonate = plasma H U
plasma H (alkalosis) = Kidney bicarbonate
i
plasma H+ (acidosis) = kidney bicarbonate
. ( kidney tubular cells bicarbonate plasma
2) bicarborate tubular H ( 161)
CO. HO H CO: H  bicarbonateHCO: )
HCOs basolateral membrane ISF & blood
H  lumen HCOs CO. HO .( O HO
cell diffuse : H )
plasmabicarbonate . (reral capsule  plasma
bicarborate , cell bicarbonate plasma

)
3) bicarborate "reabsorption”

peritubular plasma bicarbonate bicarbonate
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Na' K
4)
[ proximal tubule : Na/H coutertransport
cortical collecting duct : primary H- ATPase pump

(1) Bicarbonate excretion

bicarbonate  renal corpusles proximal tubule & cortical
collecting duct : tubular segmert lumen

HCOs™ excretion = HCO; filtered + HCO:™ secreted - HOOs™ reabsorbed
( reabsorption secretion secretion HCOs
excretion filtration  reabsorption )
bicarbonate reabsormption active process , H  tubular secretion
H bicarbonate lumen

(2) Addition of new bicarbonate to the plasma

H  lumen ronbicarbonate buffer(  HPO.™) . H
H PO, :
HCOs (cell plasma ) fold” HCOs new
HCO, plasma . = plasma bicarbonate
tubule bicarbonate  plasma : H
secretion ammonium(NH:")
16-32
» proximal tubule  tubular cells . tubular cells
peritubular plasma glutamine . NH"  HCOy
[ NH. (Ne/NH" countertransport ), :
bicarbonate  peritubular capillary new plasma bicarborate
‘urinary H " “renal cortribution of new bicarbonate to the plasma’

(3) Renal response to acidosis and alkalosis

D acidosis 3
H bicarbonate :
H : H HPO” nonbicarbonate urinary buffer

, plasma  new bicarbonate
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tubular glutamin ammonium excretion : plasma  new
bicarbonate
plasma bicarborate acidosis
2) alkalosis
H' secretion bicarbonate :
bicarbonate , H + nonbicarbonate urinary buffer
tubular gluamine ammonium excretion : new
bicarbonate  plasma :
plasma bicarbonate alkalosis

5. assification of acidosi s and al kal osi s

[acidosis rarterial pasma H )
alkalosis : arterial plasma H |

16-8
DRespiratory
acidosis : lungs  CO, CO;
Po: TH |
alkalosis : CO;
Peoo | H |
2) metabolic
acidosis : hypoxia( )

diabetes mellitus( ) fastig( ) ketone
diarrhea  bicarbonate
alkalosis : vomitting ( H+ HCI )
3)metabolic acidosis & alkalosis CO:

metabolic acidosis H | = ventilation
[ Peoz || = H
metabolic alkalosis H || = ventilation
Poof = H :
plasma Peo> metabolis acidosis & alkalosis , honrespiratory
abnormalities compersatory reflex : respiratory conditions

arterial pasma PCO. H
¢ metabolic acidosis

Section E.Diuretics and kidney Disease
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1.Diuretcs ( )

total- body sodium sodium balance %

sodium sodium balance
: sodium ‘0
sodium water : ECF
sodium  water

1) corgestine heart failure = failed heart
—  adecreated GFR
— increased aldostrone secretion
= absence of sodium from the urine = ECF volume expansion and formation of

edema
2) hypertension
= arteriolar dilation lowering of the blood pressure (
sodium  water )
16-9

2.Ki dney di sease

1) = bactria, allergies, congenital defeds, kidney stones, tumors, toxic chemicals,
obstruction of the urethra or a ureter.

=
. ’
¢ shrunken,nonfunctioning
[uremia( )= urine in the blood]
uremia internal environment
» destruction nephrons
2)
water, ions, toxic waste products uremia( )
nephron  10% : filtration, reabsorption
(secretion) : nephron
nephron  potassium potassium level
countercurrent multtiplier system .= halance
countercurrent muttiplier system
urine volume
L=
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1) decreased secretion of erthropoeitin = anemia
) decreased ability to form 1.25- (OH)2D8 < gastrointestinal tract calcium
. = inadequate bone calcification
®) Renin = too much secretion = increased plasma angiotensis 1l concentration
and the development of renal hypertersion.

(1) Hemodialysis Peritoneal Dialysis transplantation

e failing kidney ouater, tons excrete body balance
waste products
of ]
Homodialysis Peritoneal dialysis
dialysis =
1) heodialysis
= homodialysis :
artery (<-through tubing that is bathed by a large
volume of fluid)
= tubing
= tubing cellophane
blood cell :
¢ bath fluid = ionic concentration plasma salt solution
blood tubing . = bath fluid
L= . (Waste products )
[ = only days or weeks hemodialysis
= ( )
2) peritoneal dialysis = peritoneum
dialysis membrane :
abnormal wall < fluid = cavity ( )

\

fluid .= fluid = new fluid
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Chapter T/.
The Digestion And Absorption OF Food

® G| system

gastrointestinal tract(mouth pharynx, syomach,small intestine large inestine, recturm)
glanclular organs(salivary glands, liver, gallbladder, pancreas)
® Glsystem 4 ( 172
digestion :
secretion :
aborption :
motility :
loverview : Fuctions of the Gl organs

mouth : salivary gland salva anylase (polysaccharide)

pharynx a esophagus :

stomach : HA) : , pepsin
chime:(Z2 )
snall intestine : digestion absorption blood lymph
duoclemum, jejunum ileum :
pancreas : (islet of Langerhars) a-cell  glucagon B-cell  insulin
§-cell somatostain : . HCI
® liver : bile common hepatic duct gall bladder
common bile duct pancreati duct duodenum
® bile sat water insoluble fats . pancreas  bicarbonate HCI
® large intestine : Storage  salt water

® rectum : defecation( )
2.sturcture of Gl tract wall

Dmucosa
pithelium : tight juction
exocrin cel(mucus )  endcrin cell(hormone  blood  release)
amina propria : G T
muscularis mucosa : smooth muscle
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2)submucosa
submucus rerve plexus  Mgjor blood and lymphatic vessel
3)Muscularix externa
gastrointestinal antent  mixing and moving
dircular muscle lonzitudinal muscle myenrteric nerve plexus

4)serosa
inerstinal wall
villus
microvilli
venule/arteriole
lacteal : fat
capillary :

3.Di gestion and Absorption
(1)Carbohydrate( )

D F( ) 250 800g)
2) ( 122
Sucrose, Lactose
(

3)starch digestion( )

LS LS
sucrose = glucose +  fructose
lactose = glucose + galactose
| |
4
fructose :

glucose-galactose : Na+
20%
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)
D ( ) 20g
40
50g
2)
pancreas
carboxyl :peptidase
amino peptidase
3
Na’ :
@ 3 )
4)
(intact)
: endocytosis, exocytosis
=
@ (Fap)
i) :( ) 25 160y
2)
triacyl glycerol > mono glycerol + 2 fatty acids

¥

lipase
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3)emuisification- fat
large droplets : 1mm
small droplets
emulsification
Tlarge droplets Imm small droplets
-)small droplets  large droplets
emulsifying agent
M)
")
-) , emulsifying agent
fat droplet fat droplet
4)
. emulsification emulsion droplets
micelle
1)  : bile salts, fatty acids, monoglycerides,
L ) .
. micelles (fatty acids, monoglycerides)
(micelles : (lipids) )
(4)Vitamin( )
D enzymatic modification
2)
- ADEK
3
: micelles freely lipd
B. :
1) - intrinsic factor

- )ileum lower protein epithelial cell
pernicious anemia
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)) stomach (ulcers gastric cancer )
il) intrinsic factor (failure)
iii) lium  lower part

(5)water and minerals

Dwater

M) 9000ml fluid small intestine
=) 1500ml flud large intestine
-80% small intestine

small intestine permeability
2) sodium
Na, K-pump primary active transport
3)choride
Na'  epithelium transpot  chyme electronegatively,
epithelium basal side  eletroposttively passive trarsport
- upper port of small intestine
distal ileum large intestine (bivarbonate )
HCa”
- actively absorbed from duodenum
c Cart
o (Bparathyroid hormone 2}Vitamin D)
B)Fe”
-duodenum  active transport
-Fe"(feric)  Fe” (ferrus form)

( +charge Gl tract )
6)bicarbonate
- bacteria
- bacterial toxin(cholera,colon bacilli,staphylococci)  chloride- bicarbonate
exchange mechanism =bicarbonate  sodium

=fluid rapid flow=diarhea
4.Regul ation of Gastrointestinal proces
(1)Basic principle

- G| reflexs are intiated by a relatively small number of luminal stimuli
igestion of the wall by the luminal contents
hyme osmolarity
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chyme acidity
chyme ancentrations of specific digestion products
tract wall receptor(mechanoreceptor osmoreceptor,chemoreceptor)

tract muscle layer wall , exocrine gland
DNeural Regulation
Gl tract myerteric plexus submucous plexus enteric nernve system
local nenve system
neuron synapse, smooth. m gland

plexus tract

< > -stomach smooth m gland intestinal tract lower part
enteric nervous system  adrenergic, cholinergic neuron neuron

neual reflex
2 type neural reflex
® long reflex
. receptor affenent neuron CNS effenet autommic neuron
neive flexus effector cell
e short reflex
: CNS . receptor  nene plexus  effector cell
. 17-13
2)Homonal Regulation
stomach small intestine  epithelium enclocrine cell
hormone  circulation tgrget cell
Gastrin
-stomach  antrum
-lower esophageal spnincter ( )
-small intestin - gallbladder motility
-leoceal sphicterchyme—- )
secretin -dudenum  mucosa

G motility  mild
CCK

fat jgumum  mucosa
-gall blacdder

-stomach  motility mild
-sphicter of oddi  relax

G FP(Gastric inhibitory peptide)
-upper small intestine  mucosa
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motor activity slow emptyind
3)3 phase of gastric secretion
cephalic phase : -HClt
cerberal cottex = Vagi dorsal =
amyglala appetate center
hypothalamus

motor muclei vagus nerve

1 )peristalsis
- )pyloric sphicter
Eacid pensinogen

gastric phase

. distension,acidity  ,peptide stomach gastric phase
reflex : long,shott relfex, gastrin mediate . -HClt —gastric
gland —gartrin - -HCl

intestinal phase

intestinal tract ~ distensionacidity  osmolarityt

disestive product short long reflex,G1 hormore

mediated

G1 hormone  (secretincck,GIP)
(2)Mouth,pharynx and esophagus
Dchewing : somatic nerve

2)salva
- 9% water 1% salt proteirs
: salivary
chemoreceptor pressure receptor
3)swallowing

bolus pharynx pressure receptor
medulla oblongata  swallowing center

bolus soft plate nasal cavity ( nasal cavity
)
bolus  epiglottis ( glottis )
upper,lower esophageal sphicter
5% heart burn
: (@bdominal pressure) esophagus
HCI pain heart heart
bum : uterus  pelvis abolominal pressure
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pain : lower esophageal sphictor
(3)stomach
apat fmls mucus, pepsinogen,HCI
antrum MUCUS, pepsinogen,gastrin

stomach mucosa 2ype tubular gland
gastric glands
7 )chief cell : pepsingen
- )parietal cell : HCl
gastric intrinsic factor-ileum  VitB12
= Yneck mucous cell :
= )Angentaffin cell : gastrin

phloric gland
pesinogen mucus
. stomach mucosa gland mucus cell viscid and alkaline

mucus mucoxa Imm
DHCI secretion
- 2L
parietal cell luminal membrane primary HK ATPase hydrogen ion
lumen bicarbonate ion blood side
cephalic phase : purasympathetic N.  acid secretion
gastric phase [high petide concentration ]gastrin 1 —acidt

low (H)
. protein acid secretion protein
peptide :
» protein hydrogen ion  protein low H+
acid

intertinal phase : gastric acid secretion( ) ()
7)high acidity of duodenal chyme
- )distension
= )hypertinic solution
= )solution antaining amino acid fatty acid monoxaccharide
( ) chyme high acidity liver, pancreas
bicarbonate ion acid scretion
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enterogastrones —gastric activity hormons
ex)secretin,CCK
2)pepsin secretion
protein
chief cell ~ pepsinogen - persin -l
peptide
1 HCl
- parietal cell -----
| intrinsic factor
pensin  high H+  active small intestine inactive form
pepsinogen acid
pepsin (phthological andition)
pepsin enzyme
intrirsic factor VitB12
3)Gastric motility
stomach wvolume 50ml 150
receptive relaxation
: fundus body relax : —
pyloric sphicter
relax, peristaltic wave close . close chyme
body B 1)
basic electrical rhythm
. gastric smooth muscle peristaltic wave frequency  wave
potential
antral contraction
7 )gastrin release factor
- )distension of the stomach = emptying rate
gastric emptying
(small intestine  acidt , fatt , hypertonic solution, distension)
parasympathetic rerve Ssympathetic nerve gastric
motility : enterogastrones
dumping syndrome : small intestine chyme
4) pancreatic secretion
secrition CCK
bicarbonate- secretin . duodenum  acid
[digestine enzyme- CCK fat protein

17-24
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5) Bile secretion
bile
bile liver cell bile canaliculi common hile duct = duodenum

bile 6
bile salts, cholesterol, lecithin, bicarbonate ion and other salts, bile pigment
small amounts of other metabolic end products, trace metals
enterohepatic circulation

fat ble salts ileum portal vein
iver bile salts
bile salt
digestive enzyme :
bile+agitation lipase
fat -- . emulsified fat fatty acid + 2
amono- glycerides
bile salts bile salts :
CCK gall bladder sphicter of acidi

6)small inestine
secretion : epithelium  water mireral ion

motility
T)segmentation  longitudinal smooth muscle pacemaker cell
intestine
- Ymigrating motility complex
meal segmentation . peristaltic wave

: . migrating complex . segmentism
& )cortractile activity in small intestine
-gastric emptying ileum contractile activity - gastroileal reflex
-leum  distension gastric motility - ileogastric reflex
-intestine  large distension, wall inury, bacteria motility
- intestinointerstinal reflex
fear notilty . hostility( )
7large intestine
: cecum, ascending, transverse, descending, sigmoid colon, rectum
fecal material
ileoceal sphincter
ileum chyme
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colon sphincter fecal material
absortive process
-sodium (lumen = blood)
-osmotic absorption of water
-bicarbonate ion (blood = lumen)
-potassium (blood = lumen)
-bacteria Vit BK Vit BK A =
)
bicterial product gas
mass movement
34 |, gastroileal reflex
fecal material rectum

fecal material rectum wall defecation reflex
defecation reflex
external N mediate
=rectum

=internal anal sphinter . external
=sigmoid colon  peristatic wave

=rectum external anal sphincter
defecation
glottis  close,
abdominal & thoracic M abdominal pressure

stroke heart attack.
5. Pathophsi ol ogy of the gastrointestinal tract

(1) ulcers
stomach acid pepsin
7 )mucus
-) tight junction H+
)
ulcer
M) . stomach, esophagus  , duodenum
-) . mucosal barrier acid pepsin underlying tissue :
, drug, alcohol, bile salts. Helicobacter pyloric stress(ulcer —gastritis )
=) racid secretion
—parasympatetic Nenve . (stomach )
(2) Vomiting
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. stomach small intestine . skull , head rotation, intense
pain,
vomiting
. salivation , sweating, HR  , pallor( ), , deep inspiration,
closure of glottis, soft plate . abdominal pressure
vomiting  duodenum bile
excessive vomiting water salt balance

(3) Gall stones

gall bladder  stone(cholesterol)
gallstones
")
too much absorption of water from bile
iftoo much absorption of bile salts and lecithin from the bile
iftoo much secretion of cholesterol in the bile
V)inflammation of the epithelium of the gallbladder

“) -gallstone common bile duct bile intestine
fat : fat feces
bacteria fat fat acid flud net flow
diarrhea
jaudice
bilirubin( bile )
")

disturbed intracellular protein bounding and conjuagtion
ildecreased uptake of hilirubin into hepatic cell
iidisturbed secretion of hilirubin into the canaliculi
V)irtra and extra hepatic bile duct obstruction
v)excessive bilirubin production
-) bilirubin excessive accumulation  bilirubin-induced neurological damage

(4) Lactose intolerance

. ctase lactose small intestine
lactose intolerance diarrhea
. ctose- containing fluid  large intestine bacteria  lactose
metabolize gas, ion : fluid
lumen diarrhea
(5) Constipation and diarrhea ( )
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constipation
= : .
toxin rectum distension
= motility ( , emotion  damage )
: (dietary fiber) .
dietary fiber : motility
laxative( )
T fiber, mineral oll
( water )
- )castor ol

diarrhea(fecal water 200g/day )
# decreased fluid absorption
e increased fluid secretion
# bacterial protozoan, viral disease of intestinal trace
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Chapter 19.
Reproduction

Section A. General terminology & concept

(1) gonads : the primary reproductive organ

- testis( )

- ovaries( )

- gemetogenesis

gemate permatozoa( )
ova( )

- sex hormones [;estosteron&e( )
stradiol, progesterone( )

hormone(sex hormone) - steroid hormone

Dtestosterone
hormone androgens
hormone
testes
androgens adrenal cortex :

testosterone male reproductive function
2)estradiol

overies :

female reproductive tract estradiol

estrogens estrogen

(2)accessory reproductive organs

sperm  ova ducts systems
ducts glands
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female breasts

(3)secondary sexual characteristics( )

ex) hair distribution —pubic hair [ :

axillary hair

—body counter( )
(4)reproductive function controls - hormone

DGnRH(gonardotropin releasing hormone)
hypothalamus  neuroendocrine cells hypophysiotropic hormone

hypothalamo- pituitary portal blood vessels anterior pituitary
"plus generator” secretion- hypothalamic neuroendocrine cells
action potential , GnRH

GnRH plasma concentration GnRH
receptor ant. pituitary
2)Gonadotropins
[FSH(foIIicIeL stimulating hormone)
LH(luteinizing hormone)
- pitutary cell type(art. pituitary)

- gonad
7 )gamatogenesis
- )sex hormone secretion B gonard reproductive system
L
sex hormore GnRH, FSH, LH feedback system :
gonard hormone  inhibin(protein hormone)  ant. pituitary
(5)reproductive function
during intial stage[  (fetal life) - 1 (infancy)]
GnRH, gonadotropins, gonadal sex hormones
infancy - puberty
hormone : reproductive function
puberty : hormone
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: reproductive function
[ . gonardotropins gonards

l.general principles of gametogenesis

¢ germ cells
gametogenesis cells mitosis Meiosis

(1)gametogenesis (mitosis ~meiosis)

Dfirst stage- primodial germ cells( germ cells) (mitosis)

mitosis
M) (chtomosore) 46 46
-) doughter cells

=) rhomologous chromosomes 22
Lsex chromosomes 2

)
primodial germ cells  mitosis
7)next stage  meiosis germ cells
-) - germcells  mitotic activity
)] [ embryo germ cells mitosis

puberty
ilembryonic development
2)second stage- meiosis

7 )chromosome 46(germ cells) »23(gamete)
-) homologous pair 1 chromosome
meiosis
1)the first meiosis
Dinter phase
DNA
[ 46 centromere sister chromatids 2
idertical strands of DNA  chromosome
ilthe first meiotic division
prophase
- 46 homologous
( 2 - (chromatid) 4 )
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2 4 (tetrads)
!
sister chromatid rod- like
!
- (chromitid) overlap
!

- overlap segment crossing over
!
- crossing over meiosis
crossing- over  homologous chromosomes
metaphase
- tetrads :
maternal sister chromatids paternal sister chromatids
223
anaphase
- donghter cell
iithe second meiotic division
- DNA
- chromosome two chromatids donghter cell

- 23 one- chromatid chromosome

Meiosis doughter cell 23 chromosome
crossing-over maternal chromatid pairs  partemal chromatid pairs
( the first neiotic division
prophase metaphase )

Section B. Male Reproductive Physiology

1. Anat ony

1) - two testes & accessory reproductive organs(system of ducts, glands, penis)
2testes- scrotum -

embrynic development -
!
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191

intrauterine development 7 scrotum
scrotum  testes
- spermatogenesis  body temperature (sperm
testes scrotum —Sspermatogenesis
testosterore ( )
testes
T )seminiferous tubules
sperm formation
il) 250m
ijbasment membrane  smooth m. cell layer
peristaltic movement( )
V)tubule developig germ cells  sertoli cells lumen
sperm
- )Leydig cells
)seminiferous tubules small connective tissue space
i) - testosterone
E)testes- seminiferous tubules  efferent ductules
= Jefferent ductules- rete testis testis fibrous covering
(~testis  epididymis )
)epididymis- testes
epididymis duct vas deferens (= ductus deferens)
A)spermatic cord = vas deferens + blood vessels + rerve

inguinal caral : urinary bladder base Haculatory

duct
5)Haculatory duct glands- semen
semen
T)nutrient
-) (acid) buffers
& )prostaglandins
semimal vesicles
- bladder 2  vas deferens
prostate gland
- bladder urethra  upper part
6)bulbourethral glands
- prostate glands prostate
- mucoid secretions
Spermatogenesis
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chromosome  chromatids

per per
cell chromosome
o spermatogonia 46 2
| mitosis
O (6]
| differentiation
(6] o O O
o o primary spermatocytes 46 2
| st meiotic division
o o secondary spermatocytes 23 2
1 2nd meiotic division
o o0 o o spermatids 23 1
L1 1L L | diferentiation
o o o0 o spermatozoa 23 1
7)Spermatogonia- undifferentiated germ cells
mitosis- defferentiation
" )puberty
- )mitosis differertiation
= )mitosis- differentiation  primary spermatocytes
Spermatogonia
. spermatogonia  mitosis & differentiation primary spermatocytes
spermatogonia : mitosis  differentiation
spermatogonia (revert) . spermatogonia
8)Primary spermatocyte
. Spermatogonia meiotic division
9)Secondary spermatocyte
: 2nd meiotic division
10)Spermatid
: 1 primary spermatocyte 4 spermatid 46  chromosome
23 :
1) Spermatozoa
spermatid —.spermatozoa cell
( 97
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7)head nucleus —
[ ] oA
acrosome — nucleus tip
— Vvesicle: protein filled(risosome)
— sperm ovum

- )flagellum: sperm 1 4mm/min filaments
= )midpiece: mitochondria sperm Energy

2.Spermat ogenesi s

D
primary spermatocyte —sperm 64
3 sperm
2)Sertoli cell
developing germ cells
basement membrane tubule center lumen
sertoli cells tight junction
—seminiferorus tubule nng
sertoli cells tight junction 2 compartment
(between basement membrane and the tight junction) basal compant- ment
(tight junction lumen ) central compartment
3)Sertoli cells
sertoli cell ring(tight junction )
. blood- testes barrier ; blood seminiferous tubule

different compartment  spermatogenesis
4)Mitosis of spermatogonia— primary spermatocytes
basal compartment

primary spermatocyte  tight junction tight junction

primary spermatocyte (ps) tight junction
5)meiosis

central compartment

meiosis spermatids  sertoli cell plasma membane

Spermatozoa
sperm formation sperm sertoli cell cytoplasm spem
lumen luminal fluid
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6)sertoli cell
developing germ cells
tubule lumen fluid
Mtubule lumen  fluid

[ion
androgen- bindig protein
- )andronen- bindig protein

leydig cell testosterone blood- testes barrier lumen
germ cells  spermatogenesis hormone
-sertoli cells chemical messenger FSH testosterone
germ cells .(paracrine agent )
sertoli cells  protein hormone  inhibin testicular cells
Table 19-2 sertoli cells
1 | chemicals blood-testicular barrier
2 | developing sperm
3 | androgent bindig protein luminal fluid
4 paracrine agent  (testosterore  FSH sperm
)
5 | inhibin  (protein hormone FSH )
6 sperm  phagocytosis
embryonic life Millerian inhibitig factor female
! duct system ( )

3.Transport of sperm

D
seminiferous tubules - retetestis —efferent ductules -vas deferens
( vasdeferens epididymis  gjaculation sperm
)
—gjaculatory duct-urethra-  ({ )
2)sperm
seminiferous tubules —epididymis
Tsertoli cell fluid
“)tubules  peristalsis
sperm :
®lepdidymis  epididymis  lumen fluid semen  sperm
100

http//ptcom.x-y.net or http//ptcom.gaziocom [



Chapter 19. Reproduction 195

epididymis —vas deferens(epididymis, vas deferenrs  sperm )

. sperm sperm flud movement epdidymis  vas
deferens smooth m.  peristaltic cortraction
vasectomy:  vas deferens (segment)
1) fluid vasectony fluid
- ( sperm
sperm )

- )vasectony testosterone
(1)Erection- penis

D)  :three cylindrical vascular compartments

2) : vascular compartments small artery
compartments penis
3) :5 10
small artery —three vascular compartment —penis
nerve

parasym pathetic N.vascular dilation ~ (small atey )
[sympalhetic N.vascular dilation  (small artey )
sympatheic N .(one of the
exceptional case)
vein
7 )vascular compartments vein (compressed)

-) penis : erection
4) receptor efferent puthway

the primary tactile

. genital region penis  head mechanoreceptor

primary tactile  input

thonghts, emotions, sight, odors CNS descending pathway

5)Impotence
penis  election penis

7)Y0 2%
)65  25%
organic cause
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1 efferent nerve or descending pathway
- Yendocrine disorder

=) (therapeutic drugs) recreational drugs
diabetes
psychological factor
—brain descending pathway ()
(2)Ejaculation : penis (semen)
o synaptic potertials : efferent

dischange autonomic sequence parttern
efferent dischage autonomic sequence

T)emission
sympathetic stimulation epididymus, vas deferens, eaculatoy
ducts, prostate, seminal vesicles smooth m. , Sperm  grandular
secretions  urethra
“)urethra smooth muscle penis skeletal m.
semen urethra  {&
semen volume 300milion(3 ) sperm 3ml

gjaculation uninay bladder sphincter
—sperm  bladder
—urine  unethra semen
election Haculation sympathetic N.
lection sympathetic N
(-small artery  dialation  inhibin)

jauculation smooth m. semen
Orgasm
M) ; systemic physiological changes Haculution
rhythmical muscular contraction
)
)] skeletal m. contractions

ijheart rate  blood pressure
imuscular & psychological releaxation
gjaculation latint period
1) erection latert period
=)latent period

4.Hornmonal Control OF Mal e Reproductive Functions

(1)Control of testes <figure 19- 10>p658
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hypothalamus
T)neuroendocrine cell 2 action potertials
-) action potential GnRH
Ant. pituitary
M) GmRH Art. pituitary LH FSH trigger
“)FSH LH systimic plasma concentration  rhythmical
pulse 90
E Ytestes:FSH LH testes
DFSH
o sertoli cells
o spermatogenesis sertoli cells paracrine agent
sertoli cells
iLH
o leydig cell testosterone :
o testosterone (lacally) sertoli cells
spermatogenesis :
o LH spermatogenesis LH

testosterone  spermatogenesis :
Testicular hormones  negative feedback
[ (castration) FSH LH .
FSH LH cell negative feedback

1 )Testosterone LH

)hypothalamus GnRH
iNant. pituitary LH
-~  testosterone FSH,LH 0. ant.prtuitary
LH :
=)inhibin (sertoli cell hormone  FSH )
: GhRH, LH, FSH, testosterone sperm
large cyclical swings
(2)Testosterone

sertoli cells spermatogenesis
hypothalamus GnRH
ant.pituitary LH

accessory reproductive organ
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2
protein , bone growth, bone growth

Daccessory reproductive organs
fetal defferentiation growth male duct system , glands penis
testosterone :
(castration)  accessory reproductive organs
erection  gaculation
2)Secondary sex characteristics & Growth
; testosterone
beard, :
larynx  growth deepening
skin at glands  thick secretion
fat distribution masculine pattern

3)Behavior
testosterone  puberty (sex drive)
adult male ,  (castration)
testosterone
male : testosterone
4)Mechanism of action
steroid hermone testosterone  plasma membrane target cell
receptor
receptor m RNA
code target cell
protein cell hormone
testosterone  target cell transformation

prostate
[ cytoplasm  testosterone  —dihydrotestosterone
brain target cell
testosterone —estradiol
(male sex hormone  female sex hormone )

(3)Prolactine- ant. pituitary hormone
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- LH Leydig cells testosterone target cells
( hormone : prolactin=for+actine)
Section C. Female Reproductive
Physiology
. (female reproductive system )
. ovulation (ovulation: female gamete  ovary )
—menstural cycles
menstural cycle
cycle 28
(the first day of menstural bleeding) 1 (dayl)
menstural cycle
hormone :
hormone ovaries ant.pituitary & hypothalamus :
cycle gamate uterus female
reproductive tract hormone
uterine  gamete :
mensturation
1. Anat ony

Dfemale reproductive system
two ovaries
female reproductive tract

uterine tubes
uterus
gina

female intermal genitalia
female male urinary  reproductive duct system

2ffemale reproductive system: internal genitalia

ovary
7)  :upper pelvic cavity, uterus side
) I (@mond)

uterine tubes(=oviducts, fallopian tubes)
1) ovaries ovaries
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- )uterine tubule ( )  cilciated
epithelium (the fimbriae)
= )uterine tabule uterus uterine  cavity
uterus
)  :urnary bladder rectum
=) : thick-walled muscular organ hollow orgn
) : mensturation breedig source fetus
= )cervix : uterus lower portion  vagina
vagina
. uterus canal

3)female external genitalia@=vulva)
: mons pubis, labia majora, labia minora, clitoris vagina vestibule  vestibular
glands
mons pubis
7)  : pubic bones junction (over)
“) : rounded faity prominence
=)labia mgjora
jvuva outer lips prominent skin folds
i)  scrotum
labia minora
1labia mgjora small skin folds
- )vestibular glands urethral & vaginal opening
vaginal epining
T)urethra
- )hymen : vaginal opening mucous mimbrane
clitoris
Tmale penis
“)  wvuva erectite structure

2.0ovarian function

Dovarian functon
ogenesis : gamete  ova
hormone secretion [female steroidal hormons : estorogen, progesterone
female pepide hormone : inhibin
2)ovulation  differertiation
before ovulation
. folicke  gametogenic & endocrine function
after ovulation
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: follicle  corpus luteum , corpus luteum  endocrine function

(1)Oogenesis (figl9- 13 p664)

:female male  germ cells

€ggs
germ cells
Dfemal's egg developmental pattem
at birth : female's ovaries 2 4 eggs :
€ggs :
€ggs 400 ,
50
developmental pattern
0 eggs 35 40
2)Oogonia: (spermatogonia )
mitotic divistion (early fetal life)
fetal life 3 mitotic division germm cells
3)primary oocyte
fetus

oogonia  primay oocyte

meiotic arrest: primary oocyte meiotic division chromosome 2

chromatids DNA , meiotic division <
1 (the first meiotic division) (prophase) >
puberty
primary oocyte meiotic division
4d)secondary oocyte

primary oocyte meiotic division secondary oocyte first polar body
secondary oocyte first polar body

23  chromosome . secondary meiotic division

'secondary oocyte cytoplasm first polar body
secondary oocyte
5)ovum
secondary oocyte uterine tube secondary meiotic division
secondary oocyte ; secondary meiotic division 1  chomatid 23
chromosomes doughter cell cytoplasm ovum
secondary polar body
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6)Oogenesis
[ 1 ovum
3  polar body - , ho function

(2)follide growth

. : eggs  ovaries
o . ovaries egos ( primodial follicle
) primodial follicle —primary follicle—pre- antral follicle ~antral follicle —Murture
follicle
Dprimodial follicle
[ primary oocyte
granulosa cells
. primary oocyte granulosa cells
2)primary follicle
primary oocyte
E zona pellucida
granulosa cells
. oocyte granulosa cells oocyte granulosa
cells zorapellucida material
granulosa cells
: estrogen progesterone inhibin
oocyte granulosa cells
T)zoma pellucida oocyte gap junctions cytoplasmic
processes oocyte granulosa cell
- )gap junction neutrient chemical messengers ~ oocyte :

granulosa cell oocyte meiotic arrest
& )granulosa cells gap junction syncitium

3)preantral follicle
oocyte
zona pellucida
granulosa cell
early theca
theca

7)  :gramulosa cells miosis follicle granulosa cells
connectivetissue cells theca cell

“) :estrogen
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HAntral follicle
— oocyte
— zona pellucida
— antrum
— granula cells
— theca
theca [pn'mary oocyte QA5m )
antrum - granulosa cells granulosa cells
fluid- filled space
5)Dominant follicle
menstural cycle 10 25  preantral follicle antral follicle
< 10 25 folicle >
mestural cycle 1 follicle Dominant
follicle
Dominant follicle : follicle
atresia( ) folice  eggs
6)atresia
antral follicles
follicle
at birth 2 4 follicle puberty
active reproductive life 2 4 follicles
7)Dominant follicle
antrum dominart follicle :
cumulus oophorous:oocyte granulosa cells  antrum
cumulus cophorous .(corona radiata:egg cumulus cells)
egg first meiotic division secondary oocyte
cumulus  follicle wall antral fluid ( )
mature follicle graffian follicle ( 15cm) ovary
surface
8)Ovulation
follicle ovary ;
granulosa cells cumulus zona pellucida secondary oocyte
artral fluid , Ovarian surface ovary
menstural cycle 14
9)multiple birtths
follicle :
siblings fraternal( ) identical( ) ., eqos
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(defferent sets of genes)
(3)formation of the corpus Iuteum

Dcorpus lueum
muture follicle astral flud egg
ovary  antrum

T )granulosa cells
-) capillary
N gland- like corpus lueum
2)corpus lueum
(gland like- structure): estrogen. progesterone,inhibin
10 :
corpus luteum mensturation menstural cycle
3)menstural cycle two phase
- ovulation
follicular phase : single muture follicle secondary oocyte
luteal phase : ovulation corpus luteum

(4)Sites of secretion of ovarian hormones

DEstrogen ovulation  : granulosa cells
ovalation  : corpus luteum

2)progesterone ovulation  : granulosa cells of theca cells
ovulation :corpus luteum

3)inhibin:granulosa cells & corpus luteum

3.Control of ovarian function

Dovarian function basic factors
basic factor (hormone) —GnRH
ant. pituitary gonadotropins- FSH,LH
onadal sex hormone- estrogen progesterone

other factor:
veral other hormones: insulin
rowth factors [ insulin- like growth factor
granulosa cells theca cells paracrine &
autocrine agent
2) - hormone
. basic controls hypothalamic neuroendocrine cells  episodic pluses
GnRH
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. menstural cycle 24 episodic pluse
GnRH : ant.pituitary GnRH,ovaries FSH,LH
3)menstural cycle  plasma hormone ovarian events ( 191
- : (=) : )
FSH.LH (plasma  estrogen , hegative feedback )
!
follicle , estrogen
!
plasma estrogen
follicle Dominart follicle ( ), estrogen

l
plasma estrogen level
l

FSH plasma FSH
!
plasma estogen level gonadotropin feedback
!
LHsuge( )
!
follicle progesterone , estogen , egg first
meiotic division cytoplasmic maturation
!
!
corpus luteum estrogen progesterone

!
plasma estrogen & progesterone
!
FSH- LH , FSH- LH  plasma concentration

corpus luteum ( ), corpus luteum  hormone
!
plasma estrogen progesterone
!
§FSH- LH : menstural cycle
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d)menstural cycle  hormone
FSH
Tfollicular phase  early part
- )mid cycle peak
LH
T)follicular phase
“)mid cycle  peak 18
.(LH surge)
=) presurge , luteal phase
estrogen
M) plasma
- Jovarians follicle estrogen
=)LH peak
= )corpus luteum  estrogen
= )cycle
progesterore
T ovulation follicular phase progesterone
- Yovulation , developing corpus luteum progesterone
estrogen
inhibin
; estrogen
Estrogen, progesterone, inhibin feedback effects
7)Estrogen
(plasma concentration! ) -Estogen
!
GnRH ant. pitutary FSH- LH
GnRH hypothalamic neurons :
. follicular phase negative- feedback FSH.LH
- )Inhibin
. pituitary FSH :
ccycle () FSH negative feedback
= )Entrogen

(plasma concentrationt ) Estrogen
!
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GnRH

: ovalation
= )Progesterone

ant.pituitary cell
, Hypothalamic neurone

LH(& FSH)
GnRH
LH surge positive feedback

plasma concentrationt (estrogen )

1
GnRH
: FSH

LH LH surge

feedback

(D)follicular phase

hypothalamic neurons

negative feedback

luteal phase  pregnancy neagative

follicle developement estrogen secretion

D
follicles preantral ovary
cycle cycle gonadotropins(FSH, LH)
follicles
2menstural cycle 1
follicle FSH LH
FSH : granulosa cells
LH : theca cells
follicle FSH
T )granulosa cells
- )estrogen - plasma concentration
= )antrum
estrogen
1) plasma concentration
- )follicle  paracrine or autocrine agent FSH gramulosa cells
estrogen
granulosa cells estrogen
T )granulosa cells estrogen estrogen androgens
estrogen :
-)androgens LH theca cell
—estrogen follicle cell types— granulosa cell
[ hecacell
pitutary gonadotropins [FSH
LH
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figure 19- 17 p669
granulosa cells  theca cells
paracrine agernt, peptide growth hormone

3)menstural cycle 2

dominant follicle —estrogen

estrogen plasma concertration of steroid
estrogen FSH
—~Dominant follicle granulosa cells ,  granulosa cells
FSH sersttivity
dmenstural cycle 2 hormone 2:feedback
cycle 11 plasma estrogen gonadotropins
negative feedback
estrogen ant. ptutary , GnRH FSH LH
estrogen hypothalamus GnRH pulse
GnRH
FSH LH :
—~granulosa cell inhibin ~ FSH negative feedback
(2)LH surge & ovulation
DLH surge
follicular phase plasma estrogen pituitary
hypothalamus
follicular phase 12 estrogen , estrogen
plasma GnRH LH
estrogen hypothalamous GnRH
—estrogen positive feedback effect
estrogen estrogen LH
surge (LHsurge FSH surge , menstural cycle
)
LH surge
2)LH surge ovarian function (Table 19-5)
primary oocyte first meiotic division cytoplasmic
change LH oocyte granulosa cells
messenger :
antrum size folicke  blood flow
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granulosa cells  estrogen progesterone
ovulation plasma estrogen placma progesterone
granulosa cells Enzymes prostaglandin  follicular- ovarian membrane
(break down) : membrane oocyte
granulosa cells  ovary :
follicle granulosa cells theca cells corpus luteum :

corpus luteum progesterone  estrogen
3)LH surge Owulation
: LH midcycle surge  ovulation

follicular phase , FSH granulosa cells theca cells
dominart follicle :
domonant follicle estrogen FSH LH
receptors granulosa cells granulosa cells LH
surge :
LH surge granulosa cells ovulation
A)granulosa cells
oocyte
oocye theca cell chemical messengers
antranl fluid
follicular phase follicle FSH estrogen
theca cell androgens  estrogen estrogen
ant.pituitary FSH inhibin
LH corpus luteum

(3)The corpus luteum

Dcorpus lueum hormone : LH
LH surge murture follicke  ovulation
ovulation granulosa cells  theca cell
LHsuge LH , plsama luteal phase
corpus luteum
2)Corpus luteum
- estrogen  progesterone

3)progesterone
estrogen progesterone  plasma
hypothalamus GnRH pluse GnRH
GnRH gonadotropins
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corpus luteum inhibin FSH
luteal phase follicle
A)corpus lueum
corpus luleum 2

: corpus luteum 10 14
(self- destruct) corpus luteum paracrine
agent ( prostaglandin) (pararire agent corpus luteum
)
5)corpus lueum
: plasma progesterone, estrogen GnRH-FSH,LH

follicles
4.Uerine changes in the nmenstural cycle

Dmenstural phase
merstural cycle 1 35 menstural bleeding
endometrium(uterus  epithelial lining) menstural flow
2)proliferative phase
mestural phase 10
(menstural phase + proliferative phase=follicalar phase)

plasma estrogen level endometrium  myometrium(underlying uterine
smooth m.)
endometrial cells  progesterone receptor
entrogen mucus ,  Mmucous :
sperm vagina uterus  uterine tube
3)secretory phase
luteal phase endometrium
progesterone  estrogen:primed endometrium actively secreting tissue
- glands coil glycogen blood vessels
gands CT
embryo endometrium :
progesteron  estrogen prostaglandins  myometrial centractions
- uterus uterine contraction
progesterone  proliferative phase mucus
vagina uterus bacteria plug

- antibacterial blockade fetus

http//ptcom.x-y.net or http//ptcom.gaziocom [ : ]



Chapter 19. Reproduction 211
corpus luteum
!
plasma progesterone & estorgen levell
!
endometrium hormone
!
uterine blood vessels endometrial cells  O2
!
, underlying layer
!
uterine smooth m.  rhythmical contractions
prostaglandins
T )endomitrium
- )uterine blood vessels constriction(vasoconstriction)  uterire contration
& )dysmenorrhea(menstural cramps( )
—prostaglamdins (—excessive uterine contration)
=) smooth m.
systemic symptons : ( : . F
mensturation
. vascular constriction endometiral arterioles
menstural flow  blood+endometrium 50 150ml
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Menstural cycle

Day(s)] Major events

15 estrogen & progesterone
corpus luteum

Lendometrial lining  sloughs
2FSH LH inhibin
!
FSH- LH plasma concentration
!

follicle
7 dominant follicle
7 12 | dominant follicle estrogen plasma estrogen
endorretriun#
12 13| plsma estrogen LH surge

loocyte - first meiotic division
cytoplasmic maturation
2follicle lyetic enzymes prostaglandin

14 follicular enzymes  prostaglandin ovulation (
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5 25| LH cormpus luteum
!
estrogen  progesterone
!
estrogen, progesterone  plasma

Lsecretery endometrium
2.FSH- LH
!
plasma FSH & LH
!
follicle

25 28 | corpus luteum

plasma lestrogen & progesterone

28 l endometrium  slough
rrienstural cycle

5. O her effect of Estrogen &progesterone
Destrogen
uterine tubes,vagina,extemal genitalia, breasts
female body
")
)
= )hips abdomen,breasts  chemacteristic femals fat
bore growth
: bones  epiphyseal plates bone
cell nucleus gene transciption
2)Progesterone
breasts uerine tubes
cells lining the vagina
: “ovulation
7 )microscopic examination
- )body temperature: ovulation 050C
—progesterore  brain  temperature regulatory center luteal

"

antiestrogen effect
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—estrogen receptor

cell nucleus gene transcription
3)PMS(premenstural syndrome)
estrogen progesterone syndrome
syndrome
. mensturation : mensturation
mensturation 2 3

symptoms
")
5 ()
®) , backache
=] ) ’ ’
)

- symptoms

symdrome

2 5% 30 40%
4dfemale sex steroids (Table 19-8)

Estrogen
Tovary follicles
- Yreproductive tract epithelial lining smooth muscle

uterine tubes : ciliary activity

iuterus myometrial contractions  oxytocin

E mucus

endometrium  progesterone receptor
iivagina : epithelial cell layering
= )External genitalia
= )breasts : ducts fat depostion
= Yfemale body configuration

Eemale fat

= )sebaceous gland

~)female pubic fair pattern (pubic hair  axillary hair
androgen- stimulated )
©)bore growth bore growth - (osteoporosis)
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* Wascular effects( ‘hot flashes™ )
not flash- ( ) L1 ()
* Yhypothalamus ~ ant. pituitary  feed back
) fluid (retention)

= )prolactin prolactin  breasts
T )atherosclerosis

progesterore

T)endometrial glands

- )thick, sticky  cervical musus

F )uterine tubes  myomitrium

= vagiral epithelial cells

= )breast growth, glandular tissue,

= )prolactin

*hypothalamus  ant. pituitary feeback

6.Andr ogens i n wonen

DTestosterone

1 )Testosterone hormone
-) Testosterone

7 )ovaries

- )adrenal glands

= )adrenal androgens  peripheral cornversion

2)androgens
androgens  testosterone
androgens - adrenal glands
testosterone  androgens potent
female androgens : sex drive
: androgens (virilism)

1)the female fat distribution disappears

“Ymale body:hair dictribution

)

= )skeletal muscle

= )clitoris

=) (breasts)

7.f emal e sexual response
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1) . vasocongestion & muscular contraction
vasocongestion
1) Clitoris  erection
- )clitoris  sensory nerve ending
muscular contraction
: smooth m. fihers  contraction
Tbreasts vascular ergorgemert( )
“)nipples  erectian
2) Orgasm:
skeletal muscle activity
heart rate  blood pressure
vagina  uterus rhythmical cortraction
orgasm
3) hormone
estrogen  androgens
estrogen level

8.Pregnancy
- sperm egg

perm egaculation 48 ]
[Zgg ovdlaion 10 15 —
- ( ) 48 15

(1)Ovum transport
Dovulation
: ovary eqgg
2)ovary - uterine tube
e ciliated epithelium uterine tubes fimbriae  uterine tube
cilia ovulation eggs ovarian surface uterine tube

3)uterine tube
egg Uuterine tube : 2 3 cilia  uterine tube smooth m.
contractions eqgg
muscular contraction egg uterus
uterine tube  uterus 4
eqgg uterine tube

-eqg 48
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(2)Sperm transport & capacitation

Dsperm
T)egjaculate fluid pressure
- )gjaculation vagina penis  pumping action
ciia uterus
cervical mucus estrogen mucus sperm
swimming
uterine cilia
uterine smooth muscle cortraction
sperm
2)sperm (motality rate)
sperm acid > vaginal environment  acid
(»yeast bacterial infaction )
vagina -cenvix( ) -uterus —uterine tube
€gg energy
gaculation  sperm
3)capicitation
spetm egg female tract (several hours)
capicitation
M) sperm tail wavelike beat more whiplike action
sperm
“)egg surface membrane fusion sperm plasma membrane

(3)fertilization
:sperm egg fusion
) fig 19-21 p676
2)Sperm  zona pellucida  receptor

sperm egg granulosa cells cumulus zona pellucida ( sperm
x)
zona pellucida sperm receptor  species- specific binding
sperm: receptors  sperm  head plasma menbraine proteins
(Species)

3)acrosome reaction
sperm head plasma membrain membrane acrosomal enzymes
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acrosomal enzyme  zoma pellucida tail

zona sperm zona egg plasma membrain
egg plasma membrane fusion

sperm , Sperm  egg egg cytoplasm

A)block to polyspermy

T)sperm egg plasma membrare  fusion
!

“egy's secretory vesicle
(exocytosis plasma membrane zoma )
!
=) enzyme zona pellucida

l
=)zora pellucida sperm-binding sites  inactivation  zona

1)zoma sperm  binding
- )zoma sperm
5)2nd meiotic division
2nd meiotic division

2nd polar body
e)nuclei mitosis
egg sperm 23 chromosomes membraine
pronuclei
pronuclei  cell
pronuclei chromosomes DNA
ronuclear membranes
meiotic division
7) (fertilization) cells division embryogenesis ovum enzyme
8) ectopic pragnancies
0] eqgg cell lining the uterus phagocytosis
9)ectopic pragnancies( )
tubal pragnancy
: uterine tube embed
M) - fetus
-) : maternal hemorrhage
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abdominal pregnancy
.’)
-) infant
(4)Early development, implautiation & placentation

zygote : fertilized egg
conceptus :

inplantation : blastocyte endometrium embadding
blastocyte rophoblast : outer layer of cells-
Er;ner cell mass J
ntral fluid- filled cavity

DEarly development
uterine tube 3 4 cleavage- mitotic division
cleavage (cytoplasm) division uterus
16 32 cell conceptus  original fertilized egg
Idertical or monozygotic twins( )
: Cleavage cell masses
cf. dizygotic(fraternal) twins
: €gg
uterus 3
: intrauterine fluid (floats) cell divisions
blastocyst( )

inner cell mass
ntral fluid- filled cavity
blastocyst
1inner cell mass —embryo(2 )-fetusembryo )
- Jtrophoblast
mbryo fetus
hormore | nutrient
Implantation
7 )implartation
)zygote - blastocyst menstural cycle 14 21
it) uterus  blasto cyst uterire lining
ijmenstural cycle 21 ovulation 7 implatation

Er:phoblast— outer layer of cell
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- )implantation  balstocyst trophoblast
itrophoblast cells (sticky) inner cell mass
il) blastocyst endometrium implantation
iblastocyst  endometrium (intial contact) trophoblast
V)trophoblast protelytic erzymes  trophoblast  endometrium
= )Implantation  endometrium
hhormone blastocyst
i)vascularization
ivascular permeability
V)edema
v)inter cellalor matrix ]
endometrial cell
Implantation
M) endometrial cells embryo
raw metrial
) :embyo
2)Placentation

placenta- fetal & maternal tissue

endometrium

embryo

placena

1 )fetal portion: trophoblast cells  outer most layer —chorion( )
chorionic villi

: chorion Figer- like prgection

- Ymaternal portion: chorion  endometrium
placena fetus & mother

1 )chorionic villi capillary

= illi enzymes villi

matemal blood pool or sinus villus
= )maternal blood uterine artery

or )
) fetus

, umbrical vein

umbrical curteries
fetus

fetus umbrical vein arteries umbrical cord

=)implantation 5
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placenta fetus
i) —nutrients:maternal blood —.chorionic villi
[waste porducts:chorionic villi~manternal blood

iii)[g,mz Diffusion
GO, meidated- transport mechanism
=) (two bloodstreans) :

amnion(=amniotic sac)
T)amnionic cavity

- trophoblast  inrer cell mass (space) amnionic cavity
= )inner cell mass cavity lining  epihelial layer amnion :
£ )amnion chorion inner surface fusion sigle combined

membrane fetus
= Yamnionic fluid

. fetal extra cellular fluid mechanical disturbances temperature
variations  buffer
fetus —infant
fetus amnionic cavity , umbrical cord placenta :
8 infart

fetal diagnosis
T )amniocentesis

Do 4 amnionic cavity
)
genetic desease
(flud cells chemical )
ell  chromosome
etus
ii)chorionic villus sampling
‘placenta  chorionic villus 3
- Jultra sound
: X-ray fetus
Malnutrition
M) ( ) (congenital abnomalities) placenta
)
= )infart
)
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=)learning disabilities
embryo fetus
7)noise
- Jradiation
= )chemials
: aspirin,alcohol,chemials in cigarette smoke cocaine street drugs

= )viruses

1 )fetal gene . fetus
fetus ?

")

(5)Hormonal & other change During pragnancy

D
plasma estrogen  progesterone
7)Estrogen  fetus uterine muscle
- )progesterone  fetus uterine motility
cormpus luteum trophoblast cells CG(chorionic gonadotropin)
estrogen, progesterone FSH LH
cells hormone :
2)Corpus luteum CG(chorionic godadotropin)
figure 19-26 : estrogen, progesterone, choriconic gonadotropin
( plasma )
2 corpus luteun estrogen progesterone
pragnancy  corpus luteum chorionic gonadotropin(CG)
CG(chorionic gonadotropin)
7 Ytrophoblast cells  edometrium (embed) trophoblast cells
- )detection of CG
NCG endometrial blood vessels maternal blood
il) CG maternal plasma  maternal urine .
£)YCG LH corpus luteum steroid hormone
.—COrpus luteum conceptus
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=) 60 0 CG , 3

= Ytrophoblast cell CG 4 10 plasma, estrogen,progesterone
= )corpus luteum 3
- 310 ovaries i )
3) GnRH, LH, FSH
estrogen porgesterone GnRH, LH, FSH
progesterone  estrogen ,  trophoblast cell
inhibin gonadotropin level
gonadotropin follicle ovulation
A)placenatal steriod secretion
placenta  progesterone enzymes estrogen
androgens enzymes
placenta androgens fetal adrenal glands fetal circulation
placena  adrogens estriol estriol estrogen

5)placental secretion

—CG

—steroids

—inhibin

—conceptus hormones

—mary other hormone B endocrine glands hormone
-ex)TSH

—unigue- placental lactogen
placental lactogen(=chorinic mammotrophin)
7 )protein hormone
)
Ngtowth: hormone like effect
fat enefgy
plasma glucose level
il prolactin- like effect

iifetus growth- promoting effects
= Ytoxemia of pregnancy(of eclampsia)
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symptoms
1) fluid
“)urine  protein
= )hypertension

: : salt restriction
6)Pregnancy sickness( morning sickness)
: nausea,vomitting
3 (first timester) :
estrogen progesterone
brain  vomiting center :
pregnancy sickness food palatability ({the perception of food palatubility)
(presence of taste aversions)

7)Pregnancy (Table 19-9 p682)

plecerta eshiogen, [rogesterore, doiinc goredttron irhikin pecertal
bdogen,  dher omores

At.prutary roetin, ACTH

FSH LH

Aderd cotex | ddosteroe cottisol

poet. pituitery | vesopressinACH

pevathyroids perethyrod homore
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Kdes renn, eythropoiin, 125 dehydoy viamn D
aldagerore, ADH estragen wder st
Breesis naue dardlar sntue

(—esiragen, progesierone, poiadiing decertal ltogen )

[Zn‘lopjein enthoote
& Weter plesima \olure

Gloum kearee positive
Body wegtt (perethynid roinore 125 dhydroyy viann )

Baood voure

circuston P3g @0 )
cadiec aupt

Respiretion taal periprerd resstarce
nean aterd pgessue

ogaric nedism | hyenertictioneral Ro: )
psTa. gLoose, GUIoreogeress, fatty acd  tiizetion
(rsuin : Hecertal ldogen
ot ireulin artagorism )

Apetie & thirt
rutriiorel RO
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(6)Parturitiion( )
i)
10 /40 /280
27
2)uterine contraction
30 (infrequent), myometrium  rhythmical
cortracion
uterine contents
crivical canal( canal)
3)cervix
2 3 (cevix)
cewixs soft & flexible cervical softening  collagen fibers
collagen fibers estrogen prostaglandins
messerger

4

amnionic sac amnionic flud vagina

uterine cortractions
M) 10 15 uterine  cortractions
(coordinated)
“) cortraction uterus upper portion
=) uterine smooth m.cells gap junction
(- junction )
5

contractions  intersity  frequency , cervical canal maximum diameter

10cm :
uterine cortracions mother
umbrical vessels plasenta
placenta
placena uterine wall

6fetus headfirst position(
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head .
head diameter : body cervical canal
head cervix canal
umbrical cord canal wall umbrical vessels

mechanical compression
normal
7)parturition

uterus autonomic neurones

myometrium  smooth- muscle  inherert  rhythmicity autonomous

contractions : muscle :
pregnant uterus uterine smooth- muscle corntractions
prostaglandin
post. pituitay oxytocin
oxytocin  uterine- muscle uterine smooth- muscle
, prostaglandins .
uterus  oxytosin concertration , estrogen stimulation
: uterus :
progesterorne  estrogen, oxytocin, prostaglandins sensitivity
uerine contraction : progesterone
estrogen
8)
uterine cortractions  local faciltation of inherernt uterine
contractions  oxytocin secretion  reflex stimulation positive feed
back :
contractions oxytocin  prostaglandin
M) oxytocin myometrium  oxytocin receptors
uterus contractiors
- )progesterore(! ), estrogen( ) oxytocin .
& Yoxytocin uterine prostaglandin - oxytocin- induced local
synthesis uterus  contraction
(fig 19-28 p68s)
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9femal reprocuctine system prostaglandins
site of action result
production
late- antrall lytic enzymes follicle
follicle
corpus lueum | corpus luteum hormone corpus luteum
uterus endometrium blood vessels  mensturation

endometrial  blood implantation
vellels cells :
myometrimum mensturation
parturition

(7)Lactation( )
Dbreast(mammary glands)

[aleveol : duct sterms
ducts : aleveoli milk  nipple

figure 19-29 p636

duct alveoli myoepithelial cells

T )before puberty : little internal grandular structure
= )puberty(in female)
)] estrogen duct
ialveoli :
iif) breast fat deposition
V)progesterone  puberty , progesterone  alveoli
breast
= )During each menstural cycle
- estrogen, progesterone breast pregrancy

=)During pregrancy

lestrogen
progesterone plasma
prolactin breast

placental lactogen
ijprolactin  ant. pituitay placertal lactogen placenta
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homone ducts alveoli structure

2)hormone
prolactin- ant. pitutary secretary cells
dopamine- hypothalamus ,post. pituitary . prolactin
PRF(prolactin releasing factor)- hypothalamus, post. pituitary
3)prolactin
Dopamine PRF
7 )hypothalamus dopomine  PRF  hypothalamo- pituitary potal
vessels ant. pituitary
- )post. pituitary dopamin PRF pituitary lobe portal vessels
ant.pituitary
E )estrogen ant.pituitary prolactin
prolactine

T )before puberty- dopamine dominant inhibitory influence  prolactin
- )at puberty- plasma estrogen plaractin

= )During pregrancy

)] estrogen prolactin
il) prolactin breast
progesterone estrogen prolactin
(antagonistic)
) (after delivery)
)] sex steroids placenta
il) ) milk production :
iif) estrogen late- pregnancy prolactin
basal prolactin secretion
V) prolactin level

v)basal level prolactin
Vi) prolactin pulses : milk
production
A)reflexes mediating the prolactin bursts

receptors

hypothalamus
hypothalamus posterior pituitary neurons PRF
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ant.pituitary ~ prolactin secretion

milk synthesis
5)milk gjection reflex
plasma prolactin alveoli lumen
alveoli
alveoli ducts :
milk gjection reflex alveoli myoepithelial cells
milk gjecton post.pituitary neurons oxytocin
6)
- higher brain center
7) neuroendocrine reflex
- hypothalamic- pituitary- ovarian chain  inhibition
ovulation
ovulation
8)milk

water, protein, fat, carbohydrate, lactose
alveolar amino acids, fatty acids, glycerol, glucose

prolactin hormone
insulin, growth hormone, cortisol, hormones
AIDS virus drugs
alchol maternal plasma

(8)Contraception( )

Dcontraception
sperm - egg
7 )vasectonmy
- tubal ligation
= )vaginal diaphragms
= )vaginal caps
= )spermicides
=)condoms - AIDS, syphilis( ), gonorrhea( ), chlamydin, herpes( )
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STDs- (sexuallary transmitted diseases)

oral contraceptives( )
estrogen progesterone  pituitary genadotropin ovulation
T)synthetic estrogen  progesterone- like substance(progestaten,progestin)
ovulation
- )progesterone- like substance miniphill
Mtiny capsules(Norplant)
DNorplant-  delivering contraceptive progesterone- like  steriods
capsule
i) 5
~)Depo- porwvera progesterone like subustance 3

E )antagonism of progesterore's effect

DRV 486;progestorone receptors progesterone receptors
il) progesterone antagonism endometrium myomitrial
cortractions 7 embryo

=)IUO(Intrauterine device)
DRV 486 IUD blast cyst
endometrial preparation
iuterus rhythm method

ovulation
ovulation ,
: cervical mucus , vaginal epithelium
ovulation  indicator ovulation
ovulation (mensturalcycle 5 15 )
, (19%)
= )male chemical agents
(9)Infertility( )
D - : 85% : drugs artificial
insemination, cormective surgery
2)In vitro fertilization
M) multiple egg production (injection)
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- Yovulation , vagina  top (lower abdominal wall) ovary
ovary 1 €eggy
!
=) egg male partrer sperm dish
!
=)egy 8 women's uterus
1988 12%
3
20 30
marternal age - marternal age 1

71)Down's syndrome
- Ychromosomal abnomalities
E )sportaneous abortion
-3H marternal age
1)preterm delivery
)
= )low Apgar score
Apatar score: infant
= )perinatal period

Section D. The Chronology Of

Reproductive Function
1.Sex Det erm nation( )

DSex chromosomes
X chromosome
7)Y chromosome
-) 2  Xchromosome
Y chromosome
1) X Y chromosome
= )Y chromosome
2) (sex ratio)
ovum X chromosome , sperm Meiosis 50%
chromosome  50% Y chromosome
sperm XY chromosome egg 50%
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3)lyon's effect
X chromosomes functional X chomesome
nonfunctional X chromosome
nonfunctional X chromosome (condenses) nuclear mass
X chromosome  sex chromatin

4)Karyotype : chromosome composition

karyotype XXX, XXY, X unusual chromosomal combination

genetic sex abnomalities
genetic sex abnomalities anatomical, functional sexual development

2Sex differentiation

1) abnomal sexual development
2)nomal chromosomal combination XX, XY) sexual appearance
function
3)sex differentiatiion
genes ovaries testes :
gonads sex hormone

(1)Differentiation of the gonads
male female gorads

uterine life 6
7 testes
Y chromosome ‘SRY"gene
Y chromosome  SRY gene testes ovaries 11

(2)Differentiation of internal & genitalia

Dinternal duct system enternal genitalia fetus

2)fetal gonads <Wolffion & Millerian ducts>
primitive reproductive tract
7 \Wolffian ducts  Millerian ducts
“) genital duct urinary system
reproductive tract duct systems
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male Wolffian ducts ,Millerian ducts female Millerian
duct , Wolffian ducts
duct systerms (external genttalia)
vagina
3)Wolffian ducts -
duct systems  external genitalia fetal testes
testes testosterone  MIF(Villerian inhibiting factor)
1 )testosterone  placenta chorionic gonadotropin leydig cells

- )MIF  sertoli cells

MIF
; Millerian duct system paracrine agent
testosterone
Wolffian ducts pididymis
vas deferens ‘
eyaculatory duct
seminal vesicle -
(externally) testosterone  MIF
1 )testosterone  dihydrotestosterone , penis
- )penis tissue scrotum fusion
E)scrolum  testes
4)Vi llerian ducs -
testes testosteronre  MIF
Millerian system - Uterine tubes uerus
(body surface) vagina female external genitalia
female orgars female goand :
testes (automatically)

Abnomal sex differentiation
7 testicular feminization(=androgen insensitivity Syndrome)
) ; androgen receptors
testes testosterone MIF
MIF Millerian ducts -no duct system
testosterone  wolffian ducts (receptor )
—wolffian ducts -no duct system
external genitalia  vagina tissues  testosterone
- male female external genitalia vagina
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R
XY testes
E female external genitalia  vagina
internal duct system

(3)Sex differentiation of the central nervous system

, heuronal & hormonal inputs hypothalamus
GnRH male, female
o (castration) male monkey estrogen LH surge
female :
sexual behavior : brain (in
developmen)
o genetic female monkey late fetal life testosterone
masculine sex behavior{ (mounting)}
brain anatomy potentially importart difference
Tmale female  hypothalamus  nuronal culster
) nucleus (homosexual)
£) (rats) (dimorphic area) : male- type sexual
behavior testosterone
=) gay
Didertical twins - 52% gay gay
iffraternal twins - 22% gay gay
igenetically adoptive brother - 11% gay gay
3.Ruberty
DI 14 utero reproductive organ
reproduction
2female
hood (minimal secondary sex characteristics)

71)GNRH, pituitary gonadotropins, estrogen
- )follicle maturation menstural cycle
E )accessory sex organ
puberty
1 )hypophysiotropic hormone  GnRH
- )pituitary gonadotropins
= follicle estrogen
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= )accessory sex organs  secondary sex characteristics

3)male - female
- puberty
GnRH
pituitary gonadotropins

seminiferous tubules  testosterone
spermatogenesis, accessory reproductive organs
secondary sex characteristics sex drive
4)GnRH ,  mechanism :

=gonadotropins  testosterone or estrogen plasma
5)mensturation event

|

female
T )breast - 11
(pubic hair )
- )Menarche( menstural period)
) 12- 13
) (total- body growth)
male
T )puberty testes  secrotum :
*)pubic hair : axillary & facial hair
= )penis 13 15
6)tumors hypothalamus
puberty
5 sexual maturation
") -5 8

(caesarean section)

4.Menopause ()

(1)female
D50 menstural cycle mensturation
menopause
2)menstural cycle menopause  menstural cycle

climecteric

http//ptcom.x-y.net or http//ptcom.gaziocom [



Chapter 19. Reproduction 237

(climecteric  puberty )
3)menopause irregular function - ovarian failure
overies gonadotropins
1)follicle
- )follicle
hypothalamus  ant. pituitary
A)estrogen
adrenal androgens  estrogen  peripheral conversion , menopause
overies estrogen , plasma estrogen  estrogern-
dependent tissues
estrogen
Tbreasts genital organ  atrophy
- vaginal epithelium (dryness)
= )Osteoporosis
) - bonre resorption
i) - bone mass strength
i) - bore fractures
= )sex drive( )
= )hot flashes - menopause
)skin arterioles
iffeeling of wormth
iijmarked sweating
= )cardiovascular diseases

women menopause coronary artery disease men
(chapter 18 ; estrogen plasma cholesterol )
imenopause  both sex
estrogen administration
7 )osteoporosis  cororary artery disease menopause
symptoms  estrogen :
- )estrogen administration , Uterine cancer breast cancer
=)5) estrogen progestagen :
- . 'progestagen estrogen coronary artery disease
?T
(2)male
Dmale reproductive system
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40 testoseterone

Ttesticular function

- )pituitary gonadotropins gonads
testosterone (sex drive & capacity)
70 80
2)male menopause(=male climacteric)
emotional problem
male menopause

‘hormonal changes
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