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Introductory to Animal Physiology & Anatomy I
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#N.1. , M.Res. , Ph.D. (Physiology)
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CELLS

* (Cells are the basic functional units of animal life. The
specialized cells in an animal's body collect together into

functional groups called tissues, organs and systems

TISSUES

* Tissues are groups of specialized cells, The entire
animal body is made up of just 4 basic tissues 1
Epithelial tissue 2 Connective tissue 3 Muscle tissue

4 Nervous tissue




ORGANS

« Organs are made up of groups of tissues that work
together for common purposes.
For example, the kidney is an organ made up of various
tissues that, together, function to eliminate wastes from

the body.

SYSTEMS

» Systems are groups of organs that are involved in a

common set of activities.




Cells & Tissues

Nervous System & Special

Sense Organs
Integumentory System
Skeletomuscular System
Cardiovascular System
Respiratory System
Immune System

Body Fluid & Dehydration

* Digestive system

Urinary System

Endocrine System

* Reproductive system
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1. szanidlsedmaqunany (Central Nervous System, CNS)
- N84 {Brain)

- ludunas (Spinal Cord)
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Cortex of gray matter
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2. szunilssAIMAuUN (Peripheral Nervous Systemn, PNS)
- Cranial Nerve
- Spinal Nerve
- Autonomic Nervous System, ANS
@ Sympathetic Nervous System

{Thoraco - Lumbar Portion)

Parasympathetic Nervous System

(Cranio - sacral Portion)
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1. viaaUsz®m (Nerve Cell or Neuron)

2. WIA&AN9U (Supporting Cell or Accessory Cell)




Nerve Cell Usznaunae
- fuwad (Cell Body)
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Structural Classes of Neurons
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Structura) Classes of Neurons
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1. NEHURIANTRN (Cell Body)
- luguavidaludunas 1San91 Nuclei

- wananasuazludunds Fand Uanlsedan (Ganglia)
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2. NENUVRINIUIVTDAINAU 4 (Process)
- lusnamdalafunas tandn Fasciculi

- yananaduaslufunss Fandn @ulsesdaan (Nerve)
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* Supporting Cell “lu CNS 1§ans9uiudn Neuroglia wTa Glia Cells
Usenauaae

1. Astrocyte 3UsWRGEAN agaanTauduBaniiliiia
AN¥UZUBA Blood Brain Barrier

2. Ependymal Cell ¥win#la813 Cerebrospinal Fluid {CSF)
3. Microglia ¥1%ti#l phagocytosis

4. Oligodendroglia #3a Oligodendrocytes @313 Myelin
Sheath

NNLARA Supporting Cell Tu CNS

Capiliary

Meuroa—




MNLERY Supporting Cells 1y CNS

Capiary

Neovrpn

{b) Microglial cell
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- F -l o '
- afunatan1suanilasunnassndanidludanuLaznszsua
\dan aransumsrudaidlunssusifanlnadiagnaa

- uenditfiananisivalisurendanszuitadasgidlataastaegn
=
AB9

= - - ol
- yanteAanutindnfrasszunmelannnulaaus




szuumiela  (Respiratory System)

sxuuvngladsenauludoslasaaFaninandeety

asuaniasuuiasandauuazarfuenlaeenlos
] =4 dl g/

sxudnaaenuaza1nARngladnly

v o
UUNNUDITEULMNE LA

1. uanuwReunla aandiau uazefuaulasanlss

2. muaugamgieesiinig i sruieaufaussniniuleind
aanufiuauwiala

3. pousuanufunsadusaassiemelineg
] 2 dl b = ' 1 3
4. snlenaidngianiiraueuguuarguiu

5. neasdutantasuidundusunnalanenddeauasifiufiuge
TranazReudantsaniidunlulealsadadentn (alveolar

macrophages)

6. ¥ Wiadas (phonation)




msunela  FAMHUNILLAST DU ANINSAING

1. msszuneennd (Pulmonary ventilation) Wunisinaau
freseniAdiuazeanatnien

2. nsmelafies wienisunalaneuan (Pulmonary
respiration vie External respiration) unnsuanu/aeu
wAaszninsdaninaen

3. nawelanelu (Internal respiration) dlumsuanuf@en
wRarzninadasiuiiadiovioitad

4, nawelaneluasd (Cellular respiration) dhunasin
sandaunn flueuauniswaueday ndandugl ATP siusy

[ 3 -2
asuauleaanlss

afunslussunwinla sruuvnelatiedoasiifuodas uteenlfidludi

1. douiilumeituassannia (Conducting portion via
Air passage)

- fudouisidneusduriatuindneyiu swsiayndesldaui
terminal bronchioles (ayn, 41pa, naedes, vaansu
(trachea), bronchioles, terminal bronchioles )

o =

A:it | ﬂi [2J 1 3/ ﬂi'
- doulliinsuanuasuuia whaswianlfuamunaieesenia

Ll a
o 8l

1 & 1 [ 5 1]
meuanldivinduainiAnielusanie diuanuay uazdinduduarea




2. doudiinsuanulasuuia (Respiratory portion
w7a Respiratory unit)

- douilldurdauisiasnan Conducting portion visa
dauaneganes terminal bronchioles Fwlsznaudiag

Respiratory bronchioles, alveolar ducts, alveolar
sacs uaz alveoli

- alveoli figumaflunszlzaimadng adfsunaunni
duaudludrunszite Budluguaanunan Respiratory bronehioles
sauqHTH alveoli axliduidsauanmlszandudiumdionuydaegdousou
(Respiratory bronchioles uas alveoli) azfinasuan

= [ Y j e: 9 =8 ] 9/ <
wasuufgfistu lnaeiniaivigladnasududingiaen uas
CO. aniResazdytitunandluniay

3. Ventilation portion

- dsenaulléion Lung-thorax pump

- muqm’w’qané’mLﬁ@ﬁﬁqalunﬁ?wﬂﬂlq napadindin
Heftaslunisvnelanada fasinlinsasensenaeanluszuinens
wielaud LLa:mqq@nq:uﬂmtﬁmmn@mmmﬁﬁﬁmuﬂu‘lﬁ*’nmﬂﬂm
(passive recoil) luszudnamalanan




=, L4 -
MMEINAATENSURITZULN A UMAE LA

sayn (nostrils or nares)

- WugElameauanaemradiuenanigla Hauauagiisuaniaiu
sanluauaflavasdng

- lufhasildneusdauilnussdlanee s
- lugnsasflansnizuda
- flowlarsugaynazildauiseliudou muzzle

- dou muzzle dindUnaguludiag 1w sentihiu (sebaceous
gland) uazsanwida (Sweat gland)

LA | !

- dru muzzle vasla unzuargns Liflawsu uarhifireminiu Gund
planum nasale usiazfisianwie

4 dasaun (Nasal cavity)

- uanaananngesiniag hard was soft palates
- usnaaniflufre-1die median cartilaginous septum
- deaaynusiazdinsfiaseriugaynniedumii Auairenieiouing

a8 2 14 s
- Nuﬂﬂ’iu‘ﬂ”l\'lLL@Zﬁﬁuuuﬂi‘:ﬂ’ﬂUﬂQﬁﬂT:ﬁ@ﬂ




- dasaynydanidiaydis (mucous membrane) Fanaga
lumudau turbinate bone (conchae) dsinagadne
wiaanvetuasBinagnianiledindneestesayn conchae §i 2
doulunjAa

1) dorsal concha uaz ventral concha
2) nquaes ethmoturbinate bones sunading

dusenatlaafilnaquiidiu conchae waniiazdae il
= 5 . X
amanweladnllduau

- Weyfnludawierestessynanfiufiegreslareszam
duda (sensory nerve ending 1es olfactory nerve
(cranial I) deiwihduanag@nlunisiéndu (smell)

Inssainae (Sinuses)

- nmeenmAlunszgnnsyInanAsmeiiniaTansqRssietetasayn’li

- Inseamefivaneusis i maxillary sinus, frontal sinus,
sphenoidal sinus uaz palatine sinus

- \wih sphenoid uar palatine sinus azdeuflulnseainina
‘e Fundt sphenopalatine sinus

~ lwduazunzdail lacrimal sinus agiinszgn lacrimal & 2 414

- msfiadares sinus Gun sinusitis i maxillary sinusitis

g
wwu’LummmmnmimmmmqﬂﬁunmuLme:JL'm'lﬂw maxillary
sinus 1ulansiaideannissinaanainliifia frontal

sinusitis)




a1aa (pharvnx)

- dunradusaniurasevnsuazananinialadinesan

- wivléniu 3 doure nasopharynx, oropharynx uaz
laryngopharynx

- lutfandrpeasil epiglottis sninuiilunseenitiatlaiie
Haatladidanmadr il luneesnan siuastln Wiedndnduaimis

- daalasinefidlodnganea 1o
1) 4eadlaandasayn (posterior nare)
2) andemdunan (eustachian tubes)
3) andaaln
4) annnaeuden
5) anuaanamig

- doutlanaaeras eustachian tube wiszdneresi

L | lJ Aj
azgansliheanifludauiFundt guttural pouch %
nuatinafudresdne




4 NAOUTYY (Larynx or voice box)

- gaepaugumsmieluduazmeleen
- fosiumsmelaeringuiantasind 1l
- FrunuRUEsT 0IAN
- lsznovldunssqnoeudulng 5 Su fe

1) epiglottis cartilage

2) thyroid cartillage

o 2
3) arytenoid cartilage 3 2 %Y

4) cricoid cartilage

1) epiglottis cartilage viwihditlatlanaananluams
= = <4 =] 1Y

nAuamnizalaamiela viedudnes

2) thyroid cartillage dsenausngau body usvdauy

o dd o

Undau2 dra dou body Wudaufitnuuvany Mlusdasnuimesing
anreene JuayedFundt gnasuiran (Adams apple) dauiln
uiitianizaeandruniletaimnidealunisniuussniresmades

3) arytenoid cartilage & 2 Tu viwihntladls
glottis uasviwihimftauanldituaadasinldamnsomun

-5 ] =5 [ 4

AINFHUE DU AvTIEAILANTEALIRES LA

4) cricoid cartilage fsviailusaumautinfiadu
nszgnéauratusaaanauusn doulun1sinmglineeinssudeaiig
Wieniatiudaila




vaanay (Trachea)

- wanunweanidwirewn fe left uar right primary bronchi tnausias
wwsazdngiavendnaiy

- primary bronchi wiszdhwmdadenazunuanstasdiu
seconddary bronchi fsazdhdaausazniy

- seconddary bronchi diadhdesusaznfuudiszuanussdendmiy
tertiary bronchi flazusnuaudnusesitluiigriasiiiu bronchiole
wzunuassasseniU@niti terminal bronchiole

- terminal bronchiole winsfuazusnuaudiiii respiratory
bronchiole 8nuantivaws respiratory bronchiole wiazumusariings
sgeeaaanpdadiganiiGundt alveoll

« Alveolar duct

- Junanaing 999 respiratory bronchioles
i alveoli wareqpeBevegiatunarmsalinaes
alveoli uazmsaihnaes alveoli fndwiladouay

fiael

Alveolar sac

1 1 B ﬁi M
~ fudavinanaedui alveoli
naas e




“ Alveoli

- auugeanlugndndariaunddadtafinitrzuan 10
1 o ?f él’ o ol [ . d 1
win Aswilaflunisuanulfuunfiadetiaunds

- uiazgean Feefafuaziindeidunds interalveolar

] o ]
septum deilusanianunsnag 1 septum manunoe
HTNOIANITAAR

Blood-air barrier

v
o ] at

- wnpdeiifuagrzudadenlunaandeaunslaslutlan fuaniefideeglu
alveoli sl

1. Alveolar epithelial cells ficell 2 #iinfa
1) type I cell fifguaunmu suihiivdnidumiigean

2) type II cell v3e granular myocytes wuninaadaiinusnil
wihiia¥uazwdaans surfactant wananntlaunsony epithelial cell gu
‘Y

]
2

- alveolar macrophage »ie dust cell fnihfivinane@dalantiaen

1 - i

- mast cell dwtifnaadesiuenisud




2. Basement membrane e alveolar
epithelium

3. Wadiangaiusewdns Basement membrane
184 alveolar epithelium usz basement
membrane 1as endothelial lining

4. Basement membrane 9981 endothelial
lining

5. Endothelial cells lunaandanundas

yngavan {Thoracic)

1
=

- adwzfisznaufiuniamesantszneudag nFzgng
lasa (ribs), ﬂﬁﬂmﬂ‘amaﬁﬂﬂi‘:wj'}ﬁtﬂi‘ﬁ
(intercostals muscles), sternum, ndsufeane
yasdaunds, spinal column wazndnsifonszrivan
(diaphragm) lnenishaduinlhifndutesdweglunss
an (thoracic cavity) faflutestiaussfnaRnsiery
VG

- tnduluaesntivewenyse parietal pleura gy
iwayreria mesothelium




iwavialan (Visceral pleura)

1
- ar

- \{lu serous membrane wsenaudazradidayiaty
FeanFendt mesothelial cells

a ¥ oo mowa - - -
- SwihinaWitalesFuuussan nawasuluorestis aly
Wlialnuazann

das (Lungs
- 2 473 Frouszaan
- agludesan

- szwingangasd1edl 4a991 Bundn mediastinum Failuiieg)
1asadensiidnAry 1dur sials, aorta, vena cava, pulmonary
vessels, naanamns, uwdintemvsenasussan thymus

- gndninagluasaiual deadalidfianimasinliiasumuivann
2 v 4
ndrunseiulenazami uidgndniuielagaenimdnideddas
3 kY v
1 a5 dasazaaninisilaunsoldiflunmassudngndndnieneu

ARDAVTDUAIARDA

- YasaasdndiRasazudsaaniiiunduunlianysnd




Tudndusasaiaidwaunaulansieny

%77 fnet

T e

A niaal {orarniaP-lahe
nl.uucu \Ula].nal} TG
we 4% Cardiac (middle) lobe 3

Dianhracmatic
Haparagmatic

Apical (cranial) lobe
> Cardiac (middie) lobe

Diaphragmatic
f4ng (caudal) lobe
) 4 Intermediate lobe 3 (caudal) lobe
f o iwdafunduesdl intermediate lobe i
ydandnea9n
natnaasnigmela

- psweila (uenizad) 1 2 429 Ae wielad (Inspiration)
Hunstharnadiagilen fumelasan (Expiration) Wunasi
anAeananlen

] o

- amAszARBUANT 17';:4m'mﬂmmwmmﬂqqndq‘lﬂfi’qﬁﬁﬁmnm
fuanniasiandn lunnazdniluussaniafisnunesu 760
mmHg amnemdagiles (maladh) Wimsrzanisnadilutlansn
ndAaNNasuluLsIEINIA uazanIAanlenaangntuen
(welaaen) mazanunadulutaasnditaunaduluLsseniA

- e lausazAf BN panniafdiuareanananiiyiunn
Win7 i




- maweladuazuiglaeen Funsoniudanisuigla 1 af
&
viaiFunsansudinrsuelaniudnd sasinasunaladmflussa

piauNT

i 8-16 pdand 1n 10-50 pfyund
Toun 18-26 a¥oun ans 8-18 afoand
qila 10-30 afvanil syl 17-30 afaund

. o
- dmsnnewelanldeulactal snaeny we nstiy uesu
wazansunizasdnd (mnlamu)

3 & d 3 o 1w &
- nanmitlendanluntsmaladuazmslaeanldninduiilae
navilaay (Diaphragm) uasnénaiieszudnanszgnd
tmss (Intercostal cartilage)




1. nalnnisuwelavin

ar ot s J
NMEUARIUBINSELIIAN N1INARAY8INANNLANSIIEN
v o ¥
(ns:maumaiumm-nﬂmm) (m‘f:aﬂnanﬂnw)
NIIENUARLFTHENY NINBNVEHEDNANAIN
¥ 4
* $
AHNARL I TBaNARAGRY Uandufaiuideiulen
(m”m'i’\ﬂ'nuﬁum‘?fmﬂﬂ 4-6 mmlig) l
Uamnpene

AINNARULUNANARGAY (Fnndianwduurannid 3 mmHg)

v
AnraunAFULANFNgEwIaunafiuuTssmMaiugasn lules

(pressure gradient - 3 mmHg)
v

welaitn

2. natnnisuielaaan

ar Ly & ] ﬁ
NITARNEAUBINATNLUBTENRINNTEANT AT

TUIANTHENAARY

l.

o i - J
ANNNA -6 D4 . ¥ 4
AU lUT IR NIANA U 3 n-6 -4 mmHg) mMmandURue e deion

{ v
v

Uaafivunal&nag

{

pnunadilugeasinann -3 {u+3 e +4 mmHg

|

AIMNNAGILIARNINNI LI IEN A

|

mnlagan




s lynsdifinsasengauns enimezidaneylusesen
(pneumothorax) arunasulugetentzmuiuananni
fiauneasudIn s seImAUEIAUANR LTSI
wwilunaliloanzgla

[ A = ar
A1PN4 NBBUNEANEMENTMLS

Apnea: hiflnnneuiavgamela

Abdominal (diaphragmatic) breathing: mmealnanisdiamdeviaunsio
v 4 - X .
waanrziean M lisunmnadaubrrsrieaiatulurswinnuglasssue

. . o o o
Costal (thoracic) breathing: mmelalauniriuvdevieuninzesding vl
o d do 4 . X
dhumnadaulrirestiasaiidiuainiAun

Dyspnea: nmswwladnnn nmmmngladini
ad T .
Eupnea: mmnaland fazdoumandgladiuszesn
40X L e .
Hyperpnea: mninwipnufnuardnmnimmnegla iy nsneanzeenindaniy

Plypnea: nnngladauaziu




et

Fiesuaransraan (Lung volumes and lung capacities
Spirometer: huriasimBumsuazanuquadlen

1Fumsvetan Hvaraaiin

1. Tidal volume (TV) faiusniteimousmeidniunladi

L] g:' i - X ﬂ; 3 3 d |
wazaenhuwiazaisluzneifinamglaung (Wnasiiinauldiiledndiu
Anla)

16,000 C.C. 3,450 C.C.
uwe 310 C.C. une 208 C.C.
gz 170 C.C. aywd 500 C.C.

Fluuywd 150 C.C.ankvagluviensdueniamelanass
v 8n 300 C.C.idudnfiGandn alveolar air Sananulaouiy
2INIANILUEN

2. Insp1ratory reserve volume (IRV) fovumsvnseimaii
wnfigafdafrmnsanoladmdsnndugansmludind

i 1,200 C.C. wywel 2,000-3,000 C.C.

3. Expiratory reserve volume (ERV) AeiBunsvenniad
mnmﬁwﬁ'mmminmﬂhﬂﬂnummnauﬂmmﬁ‘mﬂ'i.f-mﬂnﬂnm

1 12,000 C.C. aymt 750-1,000 C.C.
wne 180 C.C.

4. Residual volume (RV) fatfunnsrasemaiiviadnoglu
daaudsannianelaeanudesann@uganisnglanseiigs

i1 12,000 C.C. aywdt 1,200 C.C.

*RV fanudrdrgluszasinaaanismala amadwuilioy
nll W el d' o 5
awrrdinieylunanazdoslfimausnudsuliafsiussanna




ANARIlan Hunaigsia

1. Vital capa01ty (VC) fedrunnamefininiign fsanmnsodueen
wsndasdmdsnivinnsneladgg

aywtine 4,800 C.C. wymduge 3,200 C.C.
130,000 C.C. wnz 1,100 C.C.

2. Tidal lung capacity (TLC) Aedauaniafiayluasmiean
vomantladnliussiige i TLC=VC+RV

3. Inspiratory capacity (IC) #admueniefinniigndagnunsn
weladinldanssiuvesnismnelaaenlng

4. Functional residual capacity (FRC) Aesnunassennai
wRadweglulesudanugamsnelasaning A1 FRC= ERV+RV
Artassunsdl lsansasmes (emphysema) vielsedia (asthma)

Respiratory dead space

dead space fednuuamialumadumnela fll
fnsuandnuuiaiuden emiAduiesin AL
aglu conducting part lusnfunRazfidnuupsiusaz
qa"fuluwm%ﬂmw%ﬂﬂ@m winilu 2 1iie

1. Anatomical dead space Asdruauainis
fussqeylu conducting part viadnfund (anaxn
warthnautis alveoli)

2. Physiological dead space faduau
amatemsfiftegiussuimela Flisuanuldnuutany
{dem Wuauuazdndinf Aty Anatomical dead
space + dmaueneniaglugeandilinsuanaldo
wiaduiden




qacy a
AN AYBIRINIANNIL LA

o tevnaudan Ny, O,, CO, huszufiadu
argon, krypton, helium
A = - =
o aNNARUNE laRanHdoulssnauiiauainianungla
9
L1

oo & 24 | @
o ldnTireaasasiufiaiin (CH,) fadunaainnis
winlunsuiwis rumen

L] 4 L4
MSUINIAANTAQY L&ﬂ&’ﬂ"li‘ﬂ’ﬂﬂ1ﬂ’ﬂﬂﬂ1ﬁﬂﬂ

WRARBNTQU

gniwndienne 2 gl

1. lgsesrazaielumangin fawnutienn drmnu3% 2. Tug
#duri hemoglobin 1 oxyhemoglobin Te

- tRanune (arterial blood)

Weaunt 100 3.4. § O, v 70 7
iwenuss 100 3.3, 7 hemoglobin vsznm 15 niy
hemoglobin 1 nfu azansomuiu O, 1% 1.34 3.3,

- \8and1 (Venous blood)

@eadn 100 3.4, § O, Uszine 10 1.5,




whamsuaulaaanlan

* ldenuasil CO, tszanos 44-52% Tanfianas vie
e wanuaa 100 33 7 CO, dsznnm 49 %4
o W@andnil CO, trzanos 50-80% Tnuifunes vize

* 5% ve1 CO, agluglessansazaraluwaias an 95% s
agfuansazaitiaug 1w aglugl carboxyhemoglobin,
carbonate, bicarbonate uaz nsa carbonic

Y = = I I - o A g o aw
o & CO, uideniiniu fazil bicarbonate Watsdainli
blood pH lai/aauulas

nTALANMSMIELA

1. msasuaninsszyvyszan A 2 szyvu A9

1. Voluntary control or voluntary syste

2. Automatic control

1. Yoluntary controel or voluntary system

v vy
¢ dhumsaupumaelaldduluanadents wu Bdulinemmans
o o oY W v v qy o o4 -

YAy iusaudiaanas mu Ay nela use 0 AU dn

o smnijeysuacdou cerebral cortex uazda fiber e
respiratory motor neurons ns corticospinal tract

& v
* pruuiinuluastiiniulisg luda




2. Automatic control

* wuagluanasdou pons usz medullar sanassaennsday
ilaz3i nerve fiber asunds respiratory motor neurons
Trenamasainluladurasdqu lateral waz ventral portions
* gudnruaumamelsfiagluanasdau medulla § 2 wan Aa

1) gudmtuaumamelada

2) Audmrupsmsmgiaaan
¢ gudravaumsmelafiegluauasgau pons i 2 wanaa

1) Apneustic center fnseaugudiinasivd s
welaszagluvinmeladananoaimazilizand apneusis

2) Neumotaxic center wirindnuesgudiiAasugs
memela idldnisunelangaiauflagfitinasuasennidlulan
wniull

2. M5AUANLAENIAR

nspauANnemelauLLtiasdl Tespiratory
chemoreceptor iflu receptors fiwiiiiaay
sumsnlasuwadliaminfludasusas O,, CO,
way H* wlseanidly

1. Peripheral chemoreceptors

2. Central chemoreceptors




1. Peripheral chemoreceptors
* aguansruuUsTAIMAIUNAIN

¢ SahisutenssduiiefiniawAsuudadllannszsy
Unfizespondidn O,, CO, uaz H luidanuns

o egnnssfuazasiiililudgudenumunismnely
aneiietiumaminnuaaimswtlalasiinasuan
wazdmenisuiela

» wuag/lu carotid usz aortic bodies

2. Central chemoreceptors
* wuagfinuasdsu medulla

* vinwh#durensfuiafinmadfeulasluanszdulnfees
aridintu CO, uaz H luiRanuas usilidlosie nsilaeu
wadlianszdunfresrnudidu O, lukasung

* fagnnszsuazdaliilySagudauaunisnglaluaneaie
UFunrnuranswe lalasina I E Az ue




1. Epistaxis (nose bleed) msuiflidanluaaaninain
dasayniiasainnisiianiafudangaiiande

2. Atrophic rhinitis (necrotic rhinitis) hisefin
sialugnsinalfayngnaifanisdniauuaziiieyfioniaugasayn
ghinanaidems

3. Pharyngitis (Sore throat) dunisdnieuaasdpei
aAngENLATET RS LU BLAT LU Lt BE A M TUAZANANN I
\inFaunaatasniay

tpy o/ -3 o =
4, Bronchitis dunsdneuremaanaiulniaianio
anuaananaesniau (Tracheitis) sallananWiiaes
unuazifiafulaadniay

5. Pleuritis (pleurisy) dlunsdniauitiainilea
6. Pneumonia {unisdniaueadten

7. Tuberculosis dluSuasatlan




8. Calf diptheria Julsanaasdesdniaufnse nunin
lugnin

9. Asthma fluainiswavita

10. Pulmonary emphysema ifhuainisaasisanifio
ann1snassnaes alveoll

11. Pneumothorax wunsfnaziimnimdiivey lure
s8N

12. Atelectasis wunsaniasiidasunuad aldaannig
pafaamasnan viansmaans surfactant

meRmaaanivesszuymela
| ? a & 1w
¢ szuuwelaiFuduiigayn Tuilnfasiedulngsayn
= & ] s "o & 2
* Tnseayniukuni wiunueialaifiudunu wu use

o, | ] |3
* Insayndssdatutniaadadan

v & =l X o
o darsunassaugnasntieuszyonindnlesn 1 asmisuaniliGen
] [} ar =l o -
71 syring Juadzariibitinidas

& <l & «

o andanii 1 uwensmranilutadesi 2 wae 3 lulen
& -l o a1 )

* dglesd 1 frinilenlinzageaniideiasdndsn

a1 e l:7) of a & al
¢ danmAnsaiugranmetalenn 2 wiaanlanh 3

L




= & o0 o o 9 9 Y
+ danflawaanindaiunszgnaniiivaenaaanlilauin
=1 [] 1 Jﬂ 8 =4 []

* Ageanuuinlunuaings guamualiiduiianldun

Iy & o o v e o W
* nRNaRINEanUNMsuIElasevasdruswe LAz aan

- a1 & al

o andlualfluiamafeadudutadann 1, 2 uae 3

=] W ar = an & oA =
* pswanuidsuniatihusindunidassdamisuitlesd 4

1 [ o o
* ganaguanien smifitunmean

' =l w & o
Lifinnsuanulasuunaifistiuiilasaniiiduiiamian

Iilla unfiern uazlieas fgean 9 ge

' ' -l '
* 5 peagmumbszwinnszgnivdanda 1 ge fire 1 6 uaz
& 3 o ' - | s 3
daswenigiadidinmii 1 § geandn 4 g agdnainvansiy
a3
a ] o @ 1 e
* geanfagszuinanszaninlaniddnsanunssan

humerus sinlienmdlulaniwadeuldfainszgnauuau
& o = '
wazdnszgnildinaz@insoAsiaranaiunszanuanlililen

11




* FnitlnlaiillareaFanszTean WATLANADIEUATNE N
Warluag e Gundr pulmonary aponeurosis uas

oblique septum

2/

* yutiidqslunisvnele

di 1= ar 1’4 [] 2 [ A =
¢ asnluiinrelantudesnnsuazdasan AousuRfia
anniswnedheanasidan thoracoabdominal

pressure
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d T}!Uﬁﬁ’)iﬂ’iL'}J’)WNVI‘B‘BQW?’N@D’Q:’UWIHE’BI’]LL’E‘]SF;ILIﬂuluﬂﬁﬂﬂl’ﬂﬂ’ﬂﬂtmﬂﬂ’]?ﬁﬂ

o - 1 .
Faasand uiile pulmonary aponeurosis

o Judnfindesazagneanzmolanen Tarwsindndicasgnisaualesssaene

gruzvngladin

] 2 ‘hl é‘ & 87 [
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2. Tnuiall (chemoreptors)

- Tlanaum

- Fukusnagitan Gan pulmonary chemoreceptor loste
CO; lwlen

- FwmiTigasagfivanaidanusadun arterial chemoreceptor o
sn CO, ludasuns

3. Mechanoreceptors

- ladamsfiasasslenden stretch receptor
- wylunadunela Wuivaesasuazen
- dWiagnnszguazduiananeladinlandeing Vagal afferent
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(Blood)
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o {uveunarlusimoeguenyad
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o fioguszina 7-9% veuhmind uie 75 auaw. derimiin
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o dudndoupH = 7.3-7.4
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* flosndlsenoudssdiu

— wadidiniden (Blood Corpuscle) 45% vouipARINIA
« Wiadeauns (Red Blood Cell or Erythrocyte)
s silmdenvn (White Blood Cell or Leucocyte)
+ indnden (Platelet or Thrombocyte)
— thiflon (Plasma) 55% voadoanaun
« $fu (Serum)
+ Tilsiu (Protein) As Fibrinogen, Albumin, Globulin
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Blood corpuscle (45% veaSmnmifion)
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G HLTGLENTN (Er‘y‘rhr'ocy‘re/Red Blood Cell/
Red blood corpuscle)

— Ty mammal Sdnumzaauuuy assaaadudmniu
(biconcave)

— diameter = 7-8 micron

— #1019 100-200 3u

~ fswnfagunsiifisafunmels respiratory pigment Son
hemoglobin
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(Red Blood Cell)
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Side view
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(Hemoglobin)

¢4 Hemoplotin {hy tram-cantainieg heme geoup

aen(ra)

— hemoglobin 1 Twanadszneuds
+ Globin 1 Tuanpa+ Heme 4 Tuaga
— uwnasedufiadeauns
* ouptos — oglunngn Yolk, Liver, Spleen, Lymph
nade, Bone marrow
* 01N ——p Tonszgn nazgausumu (on §Inse Tmlards nzlnan)
— ruidufludensaudindenuns

« Fat, Protein, Fe, Amino acid (M#unase hemoglobin
nazeafTuuanla erythropoietin dadundwnszdunadadiadon
1As)

+ myadudimieauas = Erythropoiesis
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* Fe uaz Globin szgnmihhladrasnddimioaunstn
« aidadluden biriverdin sgomaddmfdoui bilirubin 3
sanuuiudvsagoers:
— Hematocrit sandmveniSinasveusaddiaioaunsasinng
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* Anemia
* Polycythemia

Tatinag
Anemia

* Anemia — blood has abnormally low
oxygen-carrying capacity
— It is a symptom rather than a disease itself

— Blood oxygen levels cannot support normal
metabolism

— Signs/symptoms include fatigue, paleness,
shortness of breath, and chills
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Anemia (ss): Insufficient Erythrocytes

« Hemorrhagic anemia - result of acute or
chronic loss of blood

- Hemolytic anemia — prematurely
ruptured erythrocytes

« Aplastic anemia — destruction or
inhibition of red bone marrow

Anemia (se): Decreased Hemoglobin
Content

* Iron-deficiency anemia results from:
— A secondary result of hemorrhagic anemia
— Inadequate intake of iron-containing foods
— Impaired iron absorption

« Pernicious anemia results from:
- Deficiency of vitamin B,

— Often caused by lack of intrinsic factor
heeded for absorption of By,
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Anemia (de): Abnormal Hemoglobin

+ Thalassemias - absent or faulty globin chain in
hemoglobin
— Erythrocytes are thin, delicate, and deficient in
hemoglobin
« Sickle-cell anemia ~ results from a defective
gene coding for an abnormal hemoglobin called
hemoglobin S (HbS)
~ HbS has a single amine acid substitution in the
beta chain

- This defect causes RBCs to become sickle-shaped
in low-oxygen situations

Polycythemia

« Polycythemia — excess RBCs that
increase blood viscosity
* Three main polycythemias are:
— Polycythemia vera
— Secondary polycythemia
— Blood doping
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» wadiimideann (Leucocyte/White Blood Cell/
White blood corpuscle)
— fipfie & vnaudssafiy
— Diameter = 6-15 micron
— wnlugaiudadeauas
— "2t hemoglobin
— finucleus
— 5,000-10,000 w0d / au.um.
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— undearts
* Red bone marrow, Lymph node, Spleen
o nadwiudy Steroid Andnm Adrenal cortex
— unnsviay
+ Macrophage tuLiver & Spleen
— 87y
» 2-14 5y puwiia 200-300 5y

—

¥
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« Suudelsauun phagocytosis «fwantibody

raon(rio)

— aila wiuiu 2 siianwdnyazvesoymn granule fiegly
cytoplasm uaznidendnd
+ Granulocyte wuneutrophil, basophil, eosinophil
adnonlonszan foy 2-14 5u

» Agranulocyte wumonocyte, lymphocyte s
spleen & lymph node a1y 100-300 %
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Leukocyte Disorder: Leukemias

« Leukemia refer to cancerous conditions
involving white blood cells

* Leukemias are named according to the
abnormal white blood cells involved
~ Myelocytic leukemia — involves myeloblasts
~ Lymphocytic leukemia — involves lymphocytes

* Acute leukemia involves blast-type cells and
primarily affects children

» Chronic leukemia is more prevalent in older
people
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* RBC @inucleus
+ WBC ilssnouée
~ Heterophil

— Basophil

- Eosinophil

— Lymphocyte
— Monocyte




Avian RBC
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* ndaden (Platelet/Thrombocyte)

— Wusudnmes cytoplasm veusadiifnnalng Megakaryocyte
tu bohe marrow fuansenninfuevgaiigiduiion

— 'hifl nucleus

— gl linivew

— Diameter = 2 micron dnniudadenuas 4 i
— o1y 10 5u

— wihii 2e1hiia blood clotting Tasmsate thromboplastin
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maudasveuden (Blood Clotting)

Vitamin K

v

Prothrombin
Damaged Tissue

Thromboplastin—>»] ¢a”

Platelet T Thrombin
Fibrinogen 'L » Fibrin
Blood Clotting

Hemostasis Disorders:
Thromboembolytic Disarders

» Thrombus — a clot that develops and
persist in an unbroken blood vessel

~ Thrombi can block circulation, resulting in
tissue death

—~ Coronary thrombosis — thrombus in blood
vessel of the heart
« Embolus — a thrombus freely floating in
the blood stream

~ Pulmonary emboli can impair the ability of the
body to obtain oxygen

— Cerebral emboli can cause strokes




Prevention of Undesirable Clots

» Substances used to prevent undesirable

clots include:

~ Aspirin ~ an antiprostaglandin that inhibits
thromboxane A,

— Heparin — an anticoagulant used clinically for
pre- and postoperative cardiac care

— Warfarinin - used for those prone to atrial
fibrillation

— Flavonoids — substances found in tea, red
wine, and grape juice that have natural
anticoagulant activity

Hemostasis Disorders: Bleeding
Disorders
+ Thrombocytopenia — condition where the
number of circulating platelets is
deficient

— Patients show petechiae (smalf purple
blofches on the skin} due to spontaneous,
widespread hemorrhage

— Caused by suppression or destruction of bone
marrow (e.g., malignancy, radiation)

— Platelet counts less than 50,000/mm3 is
diagnostic for this condition

— Treated with whole blood transfusions




Hemostasis Disorders: Bleeding
Disorders

Inability to synthesize procoagulants by the
liver results in severe bleeding disorders

Causes can range from vitamin K deficiency to
hepatitis and cirrhosis

Inability to absorb fat can lead to vitamin K
deficiencies as it is a faf-soluble substance and
is absorbed along with fat

Liver disease can also prevent the liver from
producing bile, which is required for fat and
vitamin K absorption

Hemostasis Disorders: Bleeding
Disorders

« Hemophilias - hereditary bleeding disorders
caused by lack of clotting factors

— Hemophilia A — most common type (83% of all
casesfdue to a deficiency of factor VIIT

— Hemophilia B — results from a deficiency of factor
IX

— Hemophilia € — mild type, caused by a deficiency of
factor XI

« Symptoms include prolonged bleeding and
painful and disabled joints

+ Treatment is with blood transfusions and the
injection of missing factors
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« siudea (Plasma)
. .
- ﬂjuﬁlﬂu‘ullﬂﬂ'l'“ﬁﬂf‘")ﬂﬁﬂ“ﬂﬂ

— B5% woudon

— wafliznoy
« 190%
» Albumin, globulin, fibrinogen
+ Glucose (60-100 mg/100 cm?3)
« Fatty acid, cholesterol, friglyceride
« Vitamin A, D, C, F, B complex
+ Gas Oz, COZ
* Enzymes
+ Hormones
« Na*, K*, Ca*, HCO,, H*
« Urea, uric acid
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(Blood Group)
o auliwjiden 4 wy

— A fantigen A Frsiadenund uazs antibody B Tt
@on

- B iantigen B ddufiadenuns uazs anﬁbody A T
(Hon

—AB 7 antigen A & B #fuflaidonuns uslid anTibody
Tusiuden

- O Lisiantigen Audadoaun uad anti body Tusindon

mM3l¥itaen
(Blood Transfusion)

« mscaden (Blood transfusion)
— Antigen vesdt (donor) szdeslunsafiu antibody ves
$v (recipient) dmssfuszifin agglutination
— Donor wy O $adhi universal donor lesnamusels
fu recipient wisuidoun
— Recipient wyj AB il universal recipient iles
vneunsasun donor wisyidvmua
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Myjiden
(Blood Groups)
« Cattle: 1111 ngu

-A,B,CF,J L MRS TandZ

— The B group has over 60 different
antigens, making it difficult to closely
match donor and recipient

* Sheep: i1 7 nqu
-A,B,C,D,M Rand X
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(Heart)

. Lﬁ'ﬂﬁmiﬂﬂ pericardium
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~ funms myocardium

~ #uly endocardium
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Firpus pricasdiem

Parsatat idyer of
S@rous parcardiim

—Paricagial

W19 (Mo)

* il 4 ves
~weauuan (Right Atrium)

* Sudenldudnniemulaeduidon Cranial (super'ior')
vena cava sudsudeannfivzuasniun uazduion
caudal (inferior) vena cava suisudonsinaise
meslunazan

— #ieamavn (Right Ventricle)

o sudeamntoanyrudiguialuveniien Taedalufuduiden
pulmonary artery dududesili CO, wnitan
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« alaii 4 vioa (o)
— voawndns (Left Atrium)
* Sudeamoadonudannlen Tasdudsaniuduien
pulmonary vein Sududondin O, winiiga
—veadads (Left Ventricle)
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(Heart Valves)
o Fuiale finchideaiuiionlnadoundy
o 14 8w
— Tricuspid valve
- Bicuspid valve
— Pulmonary valve

—~ Aortic valve

dutiala (de)

« Tricuspid valve n3s A-V valves

— Aufifusznin RighT Atrium & Righ‘l’ Ventricle

— Uszneudie 3 ukuuITILR

— Hloafulitfdonnaliounsuiu Right Atrium

- Bicuspid valve v3e Mitral valve

— fuflizwinLeft Atrium & Left Ventricle

— 1lszpoudis 2 uAuLTIIVRU

— Zosiulailfon nadounsuiu Left Atrium
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» Pulmonary valve or Semilunar valve
— eflmudu pulmonary artey
— Sugegtmsziunintadon 3 qeusseni
— flosiuhilidennodounsg Right Ventricle
+ Aortic valve or Semilunar valve
— sglaudu aorta
— fhugegtnsziundntudem 3 guussani

— Hoasuhiltiden Inaiounsg Left Ventricle
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As ventricles conbiact
and inlraveniricular
pressure riges. Blooy
15 pushed uy against
semilunar valves,
tarsing tham open

Pulmonary .-
ariery !

Ag ventricles rolax
and imtraventricular
pressute falis, blood
flows back from
aneries, filing the
susps of semilunar
valves and forcing
them o close
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Right atrium - tricuspid valve > right
ventricle

Right ventricle - pulmonary semilunar valve
- pulmonary arteries > lungs

Lungs = pulmonary veins = left atrium
Left atrium - bicuspid valve > left ventricle

Left ventricle > aortic semilunar valve =
aorta

Aorta > systemic circulation
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— Bundle of His

The Heart Nodes
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hifi origin uaz insertion

Cardiac Muscle

A = intercalated disc
B = nucleus
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o wadnduiie

o nquaaniry (Pacemaker)

« Bundle of His
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e AoduRiminnananefi

o molumadiszneugae thick uwae thin filament Sue
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« simhild action potentials senudusaem (szuz)
wenszduliiladuetadiusanag

* 1adl 2 nqu
— Sino-Atrial Node (SA-Node)
— Atrio-Ventricular Node (AV-Node)

nguwaatiay (Ao )

+ SA-Node
— emssiesdeves cranial venacava fuilafesinam
(right atrium)
— fihfiduidudumaiduseniale Tasaction potential
1n S-A hode wuinsgaimnirniailodosrnh s lsfeauu
MAfa




nquiasadney (Ao )

« AV-Node
— agfmistudafaledea (interatrial septum) $1udhe
uozynassuihasesseveniilafesuu (atrium) fufesars
(ventricle)
— ildvmitriinda action potentials eemmduimasmien
SA-node wivmihiisu action potentials fiwen
SA-node Mgsiledesdns

Bundle of His

* agaonn AV-node

o Suihidumaehuves action po’ren‘rials mn AV-
node l&ndniiionalateadedhe




mvans SA-node oy AV -node
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#353Inenvoenaniarnle

adwiiteralonada 183 nedifiuimas uasnadadeiumyein e
1872 edwiewnid

ndmuilenonaduilegridrTenduilszam Llﬁﬂﬁ'Tnlﬁﬂﬁﬂﬂﬂﬂﬁ’J]lﬁlﬂ&
Tﬂﬂnmmuﬂummv( ace maker) ot SA-node uasil
edefislunmsih er ctrical |mpulse falintale waves
ssuudszamaeialvowih diiuvinondninsddes electrical
impulse ves pace maker

ﬂmmuamiw refr'acfor'y per'lod N8 m"lummsﬂnimu
11al%’lwﬂﬂm"lé'ﬁmu'lnﬂmumiﬂuﬁuuimmanau Fohutileszidu
Bufieslefliia complete wnie incomplete tetanus




Heart Physiology: Intrinsic
Conduction System
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Mermbrane potential (mv}
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Time {msec)
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o lowtu 1 s (1 cardiac cycle)
— szneudieialaiiuda Gon Systole uazamud Gun diastole
— fwim 0.8 sec

* Pulse pressure

— HAAEIEHINANIAY sysToIe uay diastole
— fiauviriu 120-80=40 uy. veslsen

' & < ] &
— dluswentsmuidenguveauduifion




Heart Rate in Adults, Resting

Animals
Animal Heart Rate
(beats/minute)

Horse 32-44

Diary cow 60-70

Sheep & Goat 70-80

Pig 60-80

Chicken 200-400
Human 60-90

Blood Pressure in Adults,
Resting Animals

Animal Systolic/Distolic
(mm Hg)

Horse 130/95

Diary cow 140/95

Sheep & Goat 140/80

Pig 140/90

Chicken 175/145

Human 120/70
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* duatiluiudl 4 @os WWouileldindesilonals stethoscope
- 2 dnusnduindnen(normal heart sounds)
o duiii 1 = Lub duiilavesdu tricuspids & bicuspids ddanfouiu
* dinait 2 = Dup duidsellavosduiinuduiden aorta & pulmonary artery
(aortic & pulmonic semilunar valves)
- #mit 3 & 4 ( abnormal heart sounds)
* o ledalnd nioifoaiilens murmur
* 53 dudsuiinarwn (left) ventricular filling (volume
overload).......congestive heart failure
* 54 dudvuilsnnii resistsnce to atrial filling following atrial
contraction
+ Left-sided 54......... hypertensive heart disease, cardiomyopathy
*+ Right-sided 54......, pulmonary hypertension, pulmenary disease

Heart Sounds
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Y, apex, in Sth

h InfeenOSIal Spacae
in ling with middls
of cavicle

Bounds of tricuspid vahéa
ate typicaily heard i
wight stornal margin of
5 intercoaztal 3
worating inchals over
SIOrIUrA of tver laft
semal maegin in S
HHen il SpEte
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(Electrocardiogram = EC6 or EKG)

. . . . 2
« aiu P iinen depolarization vos atrium visaeves
als (Badeumsiivfvonialadesu dro-421)

« adu QRS idavin depolarization ves ventricle
waesvesiale (Aeadeumsduiiiledosdin dro-vn)

o aau T ifaen r'epolar'izaﬁon yoa ventricle v
aosvaaiale (iFedeunsunediveaialafosdns Fry-um)

MraaInan iimiiile
P

Tine {s) [¢] 2 L XS 0.6 [4R:]
Q-7 -

fraerval




Phases of Cardiac Cycle

Electmcarfiogram:
Hsag sourds

20

Frossirn fom Hoy

ANventroEss viilvos
Aarlic ard pedmonnty valvis
) Phass ¢

Venrigitar Atrigh Isounagsiric Ventrioutar {goviimetio Verticlat

fiffir contraction contracion phass  afection phase raigxation fiding
Y F igg}j H
Ventriculr HBing Yentroutsr systole Eady Giaglohs

o {mid-to-iam dastole) {atra in diastoie}
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o FudszammrsummansgSanusna medulla vosdn
auedllis SA uaz AV node mswiifiddssesnineinilay
Uszamidlu aceTyIcholine irnamldsasuduvesinledh
aq

o FudrzamAuwunanezdnnuinalvdundedwenluds SA
uaz AV node aswiifddavesninandaisdszamiiiv
» . o o w 3
nor'epmephr'me Hnaiindasuduvesiladu
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Dol MOTOr NUCIES OF YAHUS oy Cardicinbitnary
. Goriey .

{parasympathetio;

Cstdkmcaleraxmy
centor (sympathefic

! ~ Thurasis spinid cord
53{-—-———-— Sympathatic tunk
~ Syrepaihotc cardiac narva

MInIugUTInges i

o gof luuimiusast metabolism Snamiunisvhamvesials

. Epinephrine na nor'epinephr'ine NADUNUIN 1A
Thyr'oxin ey InsouannauSA TN TIAULAZITITUR)
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o iAavinqumuidveaxadndunilensls dnaladuide lsaansadivia
Aauauarean i1 aehidese fena lnauguainmouen narifiewo
lefiguauiiamsansuqumsii laedaiuag

(autoregulation)

— Heterometric autoregulation tﬂumimnquﬁﬁuﬁunmﬂ%uu
wlasaremveusadnduiiemladowilaliud winfuesdonlu
ventricle doumstudiiimaniiuduezinaliinloduldusedu

— Homeometric autoregulation dunsmunuithidufunnldeu

Y ' o q 9 P P’
udasrrusrvesradnamiiedls wu minldarududenly qorta qau
ﬁﬂm:ﬁmﬁma‘fu:ﬁaﬁmﬁﬂaaanmnﬁa"lﬂﬂu'lﬂﬁuifuﬁumnﬂﬁuuuﬂmmmun

A
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wihnvewirlvie dudduideasonsindidle liileauaz lihdes
AIUAIUDIT NN

danlnavosdeniioonvimiale (cardiac output)un
wietleriufusasuduveniale (heart rate) uasl5um
macmammEmfmnm"lwamﬁnnmnmﬁzﬂﬂ (stroke
volume)

— CO mldvndarmaduvaniala (heart rate) x Y5uwms
eniileilueenlildends (Stroke volume)

~ CO=HR x SV

PWinaraeaigniveennninie

= W 1 3 = [ | °
CO ssvondsdasimswudsmstimaeludoaliguiotioen
3 v '
Wiakian199M2519Me
CO 3uaudenii ventricle dhwovesilsiiueenguaen
deon aorta luusazui

Unfvazsindl CO = 5-6 |/min w3 90 ml/min/kg
body weight
CO wos Male > CO ve: Female

ﬂ']iﬂﬂﬂﬂn'lfnllﬁﬂ'lﬂlﬁﬂ CO




Bnanaeatigniivesnainiiale

Josuiiiinone CO

1. svwawsoiudwenisly feadesfumsimiiiduiluves
waluas (Madofiiu-aarmuusamisiivdvesiale)

2. otuiiinanesniims Inanduvesdoagiale Aoidosiudan
Sunvoeszuy Inaiow

3. nsuldeunlas metabolism vessume (Food &
02)

4. F5v1w0 orsval

Homeostatic Imbalances

* Hypocalcemia — reduced ionic calcium
depresses the heart

Hypercalcemia — dramatically increases
heart irritability and leads to spastic
contractions

* Hypernatremia (Na) — blocks heart
contraction by inhibiting ionic calcium
transport

Hyperkalemia (K} - leads to heart block
and cardiac arrest




Homeostatic Imbalances

* Tachycardia — heart rate over 100 or
max. beats/min

» Bradycardia — heart rate less than 60 or
min. beats/min

Congestive Heart Failure (CHF)

« Congestive heart failure (CHF), caused
by:
— Coronary atherosclerosis
— Increased blood pressure in aorta
— Successive myocardial infarcts
— Dilated cardiomyopathy (DCM)
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M3 madeaenlusianie
(Blood circulation)

« Systemic circulation-fumslnaSouveudoauns
1N ven‘rrlcle mﬂmmm“lmwammmsua” 02 ﬁa"lﬂff
oo itasame deafivennifodemariiozi O, d1
CO, s uazlmanduidnirleme auricle wn

« Pulmonary circulation-fumsnadeuveudsaii
15 O, i1 €O, e v auricle vaweuirlalufalea
Wenanwdounda deafioansnteasesl O, qauazes nadnia
Time auricle $w
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Pulmonary Circulation

Pulmonary Pulmonary
capillares AL puimonary L. pulmonary capijanes
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Laft pulmenary
ARENY

Pulmonary Circulation

Aortic arch

Pubiionary gk -

RQAT pUITIEAzEY mms —
AflEry

Trees lobar arterias
o Hghl lung

Pulimenarny
VIS

Two lobar antorias
Yo foft juny
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Coronary Circulation

« Coronary circulation is the functional
blood supply to the heart

+ Collateral routes insure blood delivery
to heart even if major vessels are
occluded

swuaas coronary circulation westila

Supedor -,

veracava ™, /- imanary

/' runk

Anasiomosls
(uncion of Superigf -
vessels) oy

yerd CAvE

Pight ...,

carhany -~ Cirgumilex

artery anary ANLRIIOF -~y
canac

Right - Right veing

atum upntricle

Marginal """ o ; vgnincle

arlary Vi N,

Posignnr Asteripr
intorventricular  intervantmicuiar small cardiac vain

- Middle cargiac veir
adery artery (b
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(Blood vessels)

o mjuilu 2 szun

— Artery

* Aorta, Arteries, Capillaries

* mfandudewnnh vein furguinavaudwdeaiodani
— Vein

* Vena ca, Capillaries

* wilandritowendi artery @wigquinanvesduidonlngnt

* Vein swalngiiauegnishu ondu pulmonary vein

inuaen (de)

~ Capillary
* fiduriguinantizina 7 micron
* alun
Endothelial cell Sugiudruanm

¥
* Nusindmie

¢ HuvFnafifanisuanaifouasssuhafeafumas

' P A
* @oasz varuduniigaiiesn no muscle




suaadlassadnveudden Artery, Vein
& Capillary

muuaaamaBeuneuanunnn1sves Ar"l'er'y,

Vein & Capillary

Vessel Characteristics
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connective
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amurasmsnSsuiisunimandaves Artery,

Vein & Capillary

A R e brens opbbive.
. i L
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e e vpie

Bluadd ypaael. drgnmoarat wotiony

wWisufBunadaviiaves

Artery, Vein & Capiilary

Artery Vain Capillary
Thick wall Thinner wall eﬂ:ﬂtﬁﬁz&
Elastic woll, resisrs
high pressure & Few elastic fibres N/A
assists blood flow,
Muscular wall, can
control flow of biood Little muscle N/A
1o tissues.
High pressure, Low pressure, he
pulsatile blood, sulse. Low pressure.
Valves present to
No valves. stop backflow. N/
Oxygenated blood, Deoxygenated blood
except pulmonary xyge g Variable.
artery. except puimonary vein,
Blood transported by

Bloed transported by
heart pressure.

action of skeletal
muscle & valves.

amanfaufeuiasirhaveaduiden

Artery, Vein & Capillary

mnlassadaves Capillar'y

“Tight jurcion

Perpyte ;

Nuclsus
of sndothelial
cull

{m) Continuous Capillary Structure

Red bigog
el

g
o Discontinuous Sinusoida
Capillary Structure
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* puauAventiuduiion
1.Compliance vemasaidon sluziifidnuuznainiulunded
fnvazdusessivimnirdudefunusunsue iz
« Banadnnmdurzimelunasaenese iy (transmural
pressure)
. ﬂmﬂuﬁﬁi’:ﬁun distensibility wSemrumuselunsiavee

o suinfsaanuTIge lumtaven lumeuues compliance qIU
névuves compliance Aonumda stiffness

+ C = AV/AP

d = T
AMAATUDINS 11 aI8U (AD)

= @
2.Lliﬁﬂ\1ﬂ]ﬂﬂﬂuﬂﬁaﬂﬂlaﬂﬂ
e . 4= 4 o
¢ ATV Laplace aaMIwsai (Tenswn) s luwisasa
doartesnuminavemasaidealiind (radius) viviu r fdufludadan
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1. auduiuiszninanudu anud i wazdnsns Inaveades

* Farms navoudon lunasadeaianinanudu dlusaunnnsiivdveaia
19

+ nmwduiimgagalu ventricle ez aorta sitdideatvaldaumana
Foaunt ruvneadoadesveuiatesivzangndmdniilenavasaidend
dhg auricle venirledssianududondina

. 5?!51ﬂ"|$11’7?\11ﬂilﬁﬂﬂ“l.lilﬂ"!l"lﬂﬁﬂﬁ'l.lﬂ’]'lllﬁ'ﬂﬁ'\ﬁ‘fuﬁlﬂﬂ’l‘mﬁ]uﬂ'mﬁlﬁﬂiJ‘If'I
wosniFoamnumnidvaiasaionny Q = AP/R

* QQ = dasms lvaveadien dasum, AP = ndamudu Tl meiadeses
vapadan unsen, R = anudmmums va vualsandasiaom

MNUEAISATINS 1AV uR0A

Arteriote Diameter Detetmines Fiow
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amMaAsYaIMT Irauu (Ao)

2. anwdumunisva

» gunpwes Poiseuille sasimilnadudadundufuiuanumiia

3. mwweudealunseaifeaniy

¢« VIx Al=V2 x A2

o V1 ez V2 dummudavedvaitdumied 1 uazii 2

« Al unz A2 dufuinmiavnwomioiduonisd 1 unsd 2

o Sriuimadaunsemasafoadoniiunt Trateusing #1061 nooadonren
4, a5 astnilsudoviazms nastneniu

¢ numdeufivendealunaeaieatnfes nandnilszdiow (laminar flow)

o Tuyeaamzmilraveadeaszifhuanoay (1u['bulen1 flow) wulunsdinendd
A Tafineg naaavinave sguTerimnuds o finfalands wiemsewuuemneaiion

v awnavesdsauuuisudouihlszAnEmmunahag lnameaiu

d =y L
arnansvaaMi lnaiay (aa)

* ANUAUIADA
— arwduideauns (Arterial blood pressure)
~ mwdwiden (Venous blood pressure)
— ganms Inaveadeandud gials (venous return)
— da Inaveudeamuaiunzang

— nsuanlasuasinipisvasadondoy




mmsudeauns (Arterial blood pressure)

. SyS‘l‘0|iC pressure = smdugagayuzialeiui
+ diastolic pressure = snudugsgavazitunmod
+ Sphygmomanometer = wioatanudnTaia
— uBAHATIEU & 1
- #usn Systolic pressure sitee: Diastolic pressure
©  Anududeanasiuin
- Age; old > young
— Sex; young: female < male, old: male > female
— Body size: fat > thin
— Disease; heart disease, diabetes mellitus
— Hypotension/hypertension (»140/90)

Systemic Blood Pressure

120
100
B0
60

40

Blood pressure {mm Hg)

20 &




anugudead (Venous blood pr'essur'e)

o fidnnanusudoaunuaznaoadoadeniiosuing
compliance g

o anuswdenluudazdiuvossameuazudazdiiuoiin luvhnu
— wousw pressure i feet, head, chest fimlndifnsiu
— tupressure amziinrgsiian uazi head Ganteufian

sanmsinaveudeandudhgiile (venous return)

. Fufy
— wadmauduszninanusulunoeadiead g Auamauluy
atrium
— amudnmuiiiasnszuumaeaidonfies
s nalnfivasinwiszéu venous return

— Thoraco-abdominal pump vazmwlesen atrium
WY

— Skeletal muscle pump & dulunooaidond
— Venous tone




mywaaanalnfitaesnmszdu venous return
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o nsuns (diffusion) dedudemmutuduvesmesznirmimacn
\Aoaliniaeniy

o munsesaznsgandu (filtration and absorphon) 37
ﬂmﬂaaumawmmmmuwmmumaﬂdau sndifisdmiseanainmis
ihudenren Fufn
— Capillary hydrostatic pressure
— Tissue hydrostatic pressure
— Colloid osmotic pressure

— Ex. aowsulumaeafesdesganinind vieammduduves Tlsdiulunaanm
rinladdiidasnrnseveamaiunasaieadesganidamIgandy s

edema

msmuaumsiauvesszuylnaiswaen

quimuguvessyuy lnaduuidion
— Medulla*

— Hypothalamus

— Cerebral cortex

— Spinal cord

fiuinsalasunladluszuyivafiswidion

o arauguMsHIeveeia lamsvasaden
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guidnuguuesszuyivaneuaen

* guinuguiu medullassn vasomotor center

— Pressor area ﬂ'smﬁmﬁaﬂuﬂﬂui'wmﬂazq\i%uﬁm?nmﬁqn
ATEAL
+ guiiinldidiudoanad
* guiisamsimeniale
- Depressor' areaq mmﬁmﬁammﬂui’wnwwaﬂaaf’hu?nmf:
QANTEAU
» guiimIfiFudsanaiein

* guiaammiiuveniale

w Y di =y &
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- Arterial baroreceptor
— dudlewduilssaminevaussienissavtvesmimasadion
— wuii carotid sinuses, arch of aorta uazuiiaves
nasaidesuns common carotid arteries et

™ = & i @ o 4
— winmisve maeadeausnaiivneeendaninanuaudoangaiuee
Swanszduguiniuaeiu medulla (depressor area) fna
fldmrwdudoauaslusumeszanas
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o msmuguIMIAsALiveMaoAlion

a 4 o & ' ‘o
— Central control-niufimasafoanalyiussnie luduwe
a3 na lansauaudunenszualssuaz el
) J o & 4
— Local control-fsiusuvasaioanmzeio dunaiisann
- P S 4 &
nsilasuilasfifatuniusnaiaEeiug

(ie)

Central control
. ﬂ"liﬂ'lllﬂ‘l.lFi1141114ﬂ‘53!tﬁ1]58ﬂ11’]
— Sympathetic vasoconstrictor fibers
— Sympathetic vasodilator fibers
— Parasympathetic vasodilator action
o msmugud Al
— Epinephrine & norepinephrine ilinasaidoanasin
— Receptor ves Epinephrine & norepinephrine fe
adrenergic receptors (o mlwmnsndeanas, B uimoeaidon
aada)
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Local control

+ Passive-wunasafivemasaiteandsuutasliidlonrusufindountis
naoadealasilag
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»  Active-imannmafsuutlaimsiamvessnd s oy lumimaoa
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(Circulatory Failure)

* iinen SyStemic venous return ansas
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Circulatory shock
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— Progressive stage szv:fi CO amaailesiin
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— Irreversible stage
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