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FUNCTION OF CARDIO​VAS​CULAR SYSTEMFUNCTION OF CARDIO​VAS​CULAR SYSTEM

a transport systema transport system

- O2 and CO2 between lungs and tissues

- metabo​lites from Gastro​int​estinal tract (GIT) → store in tissues

- hormones and intrac​ellular messengers between organs and
between cells in a tissue

- waste products from tissue to sites of metabolism and excretion

- components of immune system → protect from disease

Components of cardio​vas​cular systemComponents of cardio​vas​cular system

heart

arteries

capill​aries

venules and veins

HeartHeart

a muscular pumpmuscular pump forcing blood through blood vessels by its rhythmic
contra​ctions

4 chambers: right atrium, left atrium, right ventricle, left ventricle

atrium and ventricle on the same side commun​icatesame side commun​icate

right and left sides are completely separated by the atrial and ventri​‐atrial and ventri​‐
cular septaecular septae

ArteriesArteries

convey blood to tissues, classified as:

- conducting arteries

- distri​buting arteries

- arterioles

 

Capill​ariesCapill​aries

exchange between artery and
vein

place for exchanging O2 and
CO2

Venules and veinsVenules and veins

convey blood from tissues back to heart

Surface anatomy of the heartSurface anatomy of the heart

lungs → left atriumlungs → left atrium (oxyge​nated blood) → left ventricleleft ventricle → tissuestissues (via
the systemic arterial system) → right atriumright atrium (deoxy​genated venous
blood) → right ventricleright ventricle → lungslungs (via the pulmonary trunk)

Surface anatomy of the heartSurface anatomy of the heart

pulmonary: 3-4
aortic: 4-5
left AV valve: 5-6

basebase
- formed by atria
- lies at the junction of dorsal and middle third of the thorax
- cranial and caudal vena cava and pulmonary veins enter the atria at
the base

apexapex
- lies close to the sternum at about the level of the 6th costal
cartilage
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Left side of the heartLeft side of the heart

1. left ventricle
2. paraconal interv​ent​ricular groove
3. right ventricle
4. coronary groove (fat fill)
5. pulmonary trunk 
6. ligamentum arteriosum
7. aorta
8. brachi​oce​phalic trunk
9. subclavian artery
10. right auricle
11. left auricle
12. coronary groove (contains fat and circumflex coronary vessels)
13. caudal vena cava

Surface of the Horses heartSurface of the Horses heart

 

PERICA​RDIUMPERICA​RDIUM

a close-​fitting serous membranea close-​fitting serous membrane covered the heart and origins of the
major blood vessels

2 layers
- inner visceral perica​rdiumvisceral perica​rdium 
- outer parietal (fibrous) perica​rdiumparietal (fibrous) perica​rdium

Visceral perica​rdium (epica​rdium)Visceral perica​rdium (epica​rdium)

attached closely to heart wall

have a layer of mesoth​elial cells - secrete perica​rdial fluidperica​rdial fluid; overlying
connective tissue rich in elastic fibers - merges with myocardium

Parietal (fibrous) perica​rdiumParietal (fibrous) perica​rdium

3 layers

- inner squamous mesoth​elium

- collagen and elastic fibrous layer

- outer medias​tinal pleura

→ give rise to a ligame​ntous foldligame​ntous fold which anchors the apexapex of the heart
in its position in the thoraxposition in the thorax

- In horses, cattle and pigs this attaches to the sternumsternum (stern​ope​ric​‐
ardial ligament)
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Parietal (fibrous) perica​rdium (cont)Parietal (fibrous) perica​rdium (cont)

- In carnivores it attaches to the sternum by 2 ligamentssternum by 2 ligaments (by phreni​‐
cop​eri​cardial and sterno​per​ica​rdial ligaments)

perica​rdial cavityperica​rdial cavity
- separated visceral and parietal perica​rdium
- contain a small volume of lubricant perica​rdial fluidlubricant perica​rdial fluid

GENERAL ANATOMY OF THE HEARTGENERAL ANATOMY OF THE HEART

right (atrial) surface

RIGHT ATRIUMRIGHT ATRIUM

forms the cranio​dorsal aspectcranio​dorsal aspect of the base

consists of main chamber (sinus venarumsinus venarum), and an auricleauricle (blind
ended sac) surrounds cranio​dorsal aspect of heart

receives bloodreceives blood from body via venae canaevenae canae

 

  CAUDAL VENA CAVACAUDAL VENA CAVA enters RA caudod​orsally

  coronary sinuscoronary sinus

- ventral to the entrance of caudal vena cava

- carries most of venous blood from heart muscle

- has a small semilunar valvesemilunar valve

 

  CRANIAL VENA CAVACRANIAL VENA CAVA enters RA cranio​dor​sally

  terminal crestterminal crest (an embryonic remnant of tissue)

- ventral to the entrance of cranial vena cava

 

RIGHT ATRIUM (cont)RIGHT ATRIUM (cont)

- no functional signif​icance
 

  both conduct blood into RA from opposing directions → potent​ially
causing consid​erable turbulence

⇒ interv​enous tubercleinterv​enous tubercle projects ventrally from dorsal wall of RA -
direct blood from both venae cavae towards right AV opening

RIGHT AZYGOUS VEINRIGHT AZYGOUS VEIN

- drains blood from thoracic wall

- joins cranial vena cava (in horse, dog and some ruminants)

- enters heart directly between the vena cavae (in others)

 

LEFT AZYGOUS VEINLEFT AZYGOUS VEIN

- may present in ruminant and pig

- enters RA via coronary sinus

  inner surface of sinus venarumsinus venarum is mainly smooth

  auricleauricle has pectinate musclepectinate muscle

 a series of muscular ridges

 additional structural support

rest of embryonic foramen ovalerest of embryonic foramen ovale

- a conducted blood opening from R to LA in foetus, bypassing
pulmonary circul​ation

- in intera​trial septumintera​trial septum, caudal to interv​enous tubercle

- at birth, the foramen are closed, leaving depressed membranous
fossa ovalisfossa ovalis seen in mature heart

RIGHT VENTRICLERIGHT VENTRICLE

right cranial portionright cranial portion of heart (forms most of cranial border)

receives blood from RA via right atriov​ent​ricular (AV) valveright atriov​ent​ricular (AV) valve

 

inner surface has trabeculae carnaetrabeculae carnae (muscular ridges) → reduce
turbulence
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RIGHT VENTRICLE (cont)RIGHT VENTRICLE (cont)

trabeculae septom​arg​inalistrabeculae septom​arg​inalis or moderator bandmoderator band (muscular and fine
fibrous strands) run between septum and ventri​cular wall

⇒ provide structural supportstructural support, conduct impulsesconduct impulses rapidly to entire
ventricle, ensure coordi​nated ventri​cular contra​ctioncoordi​nated ventri​cular contra​ction

 

Blood flow from RV into lungsBlood flow from RV into lungs

- RV is not fully separated by suprav​ent​ricular crestsuprav​ent​ricular crest (thin muscular
ridge) → blood passes round the suprav​ent​ricular crest, into conusconus
arteriosusarteriosus → pulmonary valve → pulmonary trunk → lungs

pulmonary valvepulmonary valve

- 3 semilunar cusps

- fit tightly together when ventricle is relaxed

→ prevent blood backflow from pulmonary trunk into ventricle

HEART VALVESHEART VALVES

  right AV valve has:
 3 cusps (tricuspidtricuspid) in most species
 2 cusps (bicuspidbicuspid) in dogs

THE CUSPS
  are anchored to fibrous skeleton of heart where it encircles AV
opening
  free edges are attached by chordae tendineaechordae tendineae (multiple fibrous
strands) to papillary musclespapillary muscles (which project from ventri​cular wall)
- normally 3 papillary muscles
- each cusp attaches to 2 papillary muscles
- each papillary muscle anchors 2 cusps

 

RIGHT VENTRICLE - AV VALVERIGHT VENTRICLE - AV VALVE

separate atria from ventricles

ventricle contracts → papillary muscles contract → AV valve closes

→ prevents blood backflow into RA

  blood passes from RV into pulmonary arteriesblood passes from RV into pulmonary arteries

thin-w​alled RVthin-w​alled RV (pulmonary circul​ation has relatively low resistance to
blood flow)

LEFT ATRIUMLEFT ATRIUM

dorso-​caudal partdorso-​caudal part of heart

oxygenated bloodoxygenated blood from lungs enters LA via 7-8 pulmonary veins

similar in general structure to RA

present pectinate muscles

valve of foramen ovale may be visible cranially in intera​trial septum

LEFT VENTRICLELEFT VENTRICLE

left caudal portionleft caudal portion of heart (forms caudal border)

conical - forms apex of heart

thick-​walledthick-​walled → generate greater pressure to pump blood to body

blood from LA passes into LV via bicuspid (mitral) left AV valve(mitral) left AV valve

trabeculae carnaetrabeculae carnae are more prominent, papillary musclespapillary muscles (usually 2)
are larger, trabeculae septom​arg​inalistrabeculae septom​arg​inalis also present

blood passes into aorta via aortic valveaortic valve

- like pulmonary valve has 3 main semilunar cusps

- aorta distri​butes blood to body via its many branches

valvevalve
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valvevalve

pulmonary veinspulmonary veins

SKELETON OF THE HEARTSKELETON OF THE HEART

annuli fibrosiannuli fibrosi

  fibrous skeleton

  rings of collagen and elastic fibers encircle right and left AV
valves, aorta and pulmonary trunk

⇒ separateseparate atria and ventri​cles; structural supportstructural support

  anchor heart muscle ⇒ prevent distortion of openingsprevent distortion of openings  during
contra​ction

⇒ prevent direct conduction of impulsesprevent direct conduction of impulses from atria to ventricles

  supporting bundles of collagen also pass down interv​ent​ricular
septum

fibrous trigonefibrous trigone - a plate formed by dense fibrous skeleton between
AV valves and base of aorta; composed of:

 

SKELETON OF THE HEART (cont)SKELETON OF THE HEART (cont)

- dense connective tissue (cat, pig)

- cartil​aginous (dog, horse)

- partially ossifies → os cordis (rumin​ants, older indivi​duals of other
species)

Dorsal viewDorsal view

FUNCTION ANATOMY OF HEARTFUNCTION ANATOMY OF HEART

  deoxyg​enated blood enters relaxed RA via cranial and caudal
venae cavae

coronary sinus (tiny RA opening) collects blood from coronary
vessels → RA → right AV valve

  RA contracts ⇒ complete RV filling

 

  RV contracts ⇒ ↑ RV pressure → close right AV valve, open
pulmonary valve → pulmonary valve → pulmonary trunk → lungs

 

  RV relaxes ⇒ ↓ RV pressure → close pulmonary valve (prevent
backflow from lungs into RV) )

opens right AV valve, right ventri​cular filling begins again

 

  oxygenated blood from lungs enters LA via pulmonary veins

blood flows into LV via open left AV valve

  LA contracts ⇒ complete ventri​cular filling
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FUNCTION ANATOMY OF HEART (cont)FUNCTION ANATOMY OF HEART (cont)

  LV contracts ⇒ ↑ LV pressure → closes left AV valve, opens
aortic valve → aorta → rest of body

 

  LV relaxes ⇒ ↓ LV pressure → closes aortic valve (prevent
backflow from aorta into LV)

CARDIAC CYCLECARDIAC CYCLE

systolesystole is period of contra​ction, heart pumps the blood
diastolediastole is period of relaxa​tion, heart fills with blood
--------
use a stetho​scope to locate a valvular insuff​iciency or stenosis
(heard as a "​mur​mur​" on auscul​tation)

PHASES OF CARDIAC WORKPHASES OF CARDIAC WORK

atrial systoleatrial systole

▪ begin when atria, ventricles in diastole

▪ AV valves open → passive ventri​cular filling

▪ atrial depola​riz​ation → atria contract → completes ventri​cular filling

▪ ECG ▫ P wave, PR interval

 

isovol​umetric contra​ctionisovol​umetric contra​ction

▪ ventri​cular contra​ction begins (ventri​cular systoleventri​cular systole) → ventri​cular
pressure > atrial pressure → AV valves closeAV valves close (S1S1); semilunar valves
closed

 

PHASES OF CARDIAC WORK (cont)PHASES OF CARDIAC WORK (cont)

▪ ECG ▫ QRS complex

 

rapid ejectionrapid ejection

▪ ventri​cular systole continues → left ventri​cular pressure > aortic
pressure → aortic valve open → blood ejected (SV) (blood also
ejected into pulmonary vascul​ature via pulmonic valve)

▪ ↑ aortic pressure

▪ atrial filling begins

▪ ECG ▫ ST segment

 

reduced ejectionreduced ejection

▪ ↓ ventri​cular ejection velocity

▪ ↑ atrial pressure

▪ ventri​cular repola​riz​ation begins

▪ ECG ▫ T wave

 

isovol​umetric relaxationisovol​umetric relaxation

▪ ventricles relaxed (ventri​cular diastoleventri​cular diastole); ventri​cular pressure <
aortic pressure → aortic valve closesaortic valve closes (S2S2)

▪ all valves closed

▪ ventri​cular volume: constant

▪ complete ventri​cular repola​riz​ation

▪ ECG ▫ T wave ends

 

rapid ventri​cular fillingrapid ventri​cular filling

▪ ventri​cular diastole continues → ventri​cular pressure < atrial
pressure → AV valves open

▪ passive ventri​cular filling

relati​onship between cardiac cycle and ECGrelati​onship between cardiac cycle and ECG

P waveP wave - atrial depola​riz​ation
QRS complexQRS complex - ventri​cular depola​riz​ation
T waveT wave - ventri​cular repola​riz​ation
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Pathway of electrical conductionPathway of electrical conduction

electrical impulse travels from SA nodeSA node, goes through atrialatrial
internodal fibersinternodal fibers to AV nodeAV node

impulses continue down conduction pathway via bundle of Hisbundle of His into
Purkinje fibersPurkinje fibers → ventri​cular myocytesventri​cular myocytes

trabeculae septom​arg​inalistrabeculae septom​arg​inalis also carry Purkinje fibers to aid spread of
electrical impulses to ventricles

POSITION OF THE VALVESPOSITION OF THE VALVES

valvevalve sideside positionposition

pulmonary left 3  interc​ostal space at costoc​hondral junction
(above sternum)

aortic left 4  interc​ostal space below shoulder joint (above
costoc​hondral junction)

left AV left 4  - 5  interc​ostal space just below costoc​‐
hondral junction

right AV right 3  – 4  interc​ostal space at costoc​hondral
junction

SA node (sinoa​trial node)SA node (sinoa​trial node)

highest rate

pacemaker - generate heart beat

location: right atrial myocardium near junction with cranial vena cava

regulated by:

- sympat​hetic cardiac nerve fiberssympat​hetic cardiac nerve fibers - ↑ discharge rate

- right vagal (paras​ymp​ath​etic) nerve fibersright vagal (paras​ymp​ath​etic) nerve fibers - ↓ discharge rate

AV node (atrio​ven​tri​cular node)AV node (atrio​ven​tri​cular node)

second highest discharge rate

location: near coronary sinus on intera​trial septum

mainly controlled by left vagus nerve

 

LocationLocation

COMPAR​ATIVE HEARTSCOMPAR​ATIVE HEARTS

CANINECANINE

45  to sternum

apex lies on sternum at junction of sternum and diaphragm, attached
to latter by phreni​cop​eri​cardial ligamentphreni​cop​eri​cardial ligament

right and left AV valves are bicuspid

 

EQUINEEQUINE

further cranial and ventral (2  to 6  interc​ostal space)

apex anchors to sternum by sterno​per​ica​rdial ligamentsterno​per​ica​rdial ligament

horses in training have a larger heart (hyper​trophy vs hyperp​lasia)

 

RUMINANTRUMINANT

60% to left of midline (2  to 5  interc​ostal space) - almost vertical

apex anchors to sternum by sterno​per​ica​rdial ligamentsterno​per​ica​rdial ligament

beware traumatic perica​rditis

 

PORCINEPORCINE

relatively small - (between 2  to 5  ribs)

45  to sternum

HISTOLOGY OF HEARTHISTOLOGY OF HEART

ENDOCA​RDIUMENDOCA​RDIUM

polygonal endoth​elial cellspolygonal endoth​elial cells  on basement membrane, supported by a
subend​oth​elial coatsubend​oth​elial coat of fine collag​enous and elastic fibers

 

MYOCARDIUMMYOCARDIUM

cardiac muscle → striated myocardial cellsstriated myocardial cells, electr​ically coupled at
interc​alated discsinterc​alated discs (essential for rhythmic contra​ction)
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HISTOLOGY OF HEART (cont)HISTOLOGY OF HEART (cont)

form branching and anasto​mosing fibers

perinu​clear haloperinu​clear halo  - pale staining cytoplasm surrounds cardiac muscle
nuclei (central nucleus)

endomysiumendomysium - connective tissue sheath surrounds each muscle
fiber, thickened at valve attachment points and fibrous skeleton

 

EPICARDIUMEPICARDIUM

serous membrane - forms the visceral perica​rdium

carries vascul​ature

HISTORY OF BLOOD VESSELSHISTORY OF BLOOD VESSELS

  3 layers: tunica advent​itia, tunica media, tunica intima

- external connective tissue
- tunica adventitiatunica adventitia (most important)

 + external elastic lamina
- tunica mediatunica media
- tunica intimatunica intima

 + internal elastic lamina
 + subend​oth​elial connective tissue
 + endoth​elium

- lumen

 

HISTORY OF BLOOD VESSELS - ARTERYHISTORY OF BLOOD VESSELS - ARTERY

CONDUCTING (ELASTIC) ARTERIESCONDUCTING (ELASTIC) ARTERIES

large arteries, wide lumen → conduct large volumes of blood around
body

- tunica intima - all elements present

- tunica media - mostly elastic fibers, but fine collagen fibers, fibrob​‐
lasts, smooth muscle in between

- tunica adventitia - no distinct external elastic lamina, blend with
surrou​nding tissue

 

DISTRI​BUTING (MUSCULAR) ARTERIESDISTRI​BUTING (MUSCULAR) ARTERIES

small and medium sized arteries, carry blood to specific tissues

very thick wall → smaller lumen

3 layers are present

- elastic laminae well-d​efined

- tunica media mainly has a thick layer of smooth muscle

 

ARTERIOLESARTERIOLES

lumen diameter < 200µm

- tunica intima - lacks subend​oth​elial coat

- tunica media - has only 1-3 layers of smooth muscle cells

- tunica adventitia - no external elastic lamina, connective tissue
blends with surrou​nding tissue

HISTORY OF BLOOD VESSELS - CAPPIL​ARIESHISTORY OF BLOOD VESSELS - CAPPIL​ARIES

- exchange site of metabo​lites and waste products

- diameter < 10µm → allow to pass single blood cells

- endoth​elial cells line basement membrane - surrounded by loose
connective tissue

- 5 types

 

CONTINUOUS CAPILL​ARIESCONTINUOUS CAPILL​ARIES

- no pores or interr​uptions between endoth​elial cells

- muscle, lungs, nervous tissue

 

FENEST​RATED CAPILL​ARIESFENEST​RATED CAPILL​ARIES
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HISTORY OF BLOOD VESSELS - CAPPIL​ARIES (cont)HISTORY OF BLOOD VESSELS - CAPPIL​ARIES (cont)

- have pores throughout endoth​elial walls

- endocrine glands, intest​ines, where fluid transport is important

 

SINUSOIDAL CAPILL​ARIESSINUSOIDAL CAPILL​ARIES

- larger, more irregular shaped, no distinct basement membrane

- endocrine organs, aortic and carotid bodies

 

SINUSOIDSINUSOID

- larger, basement membrane mostly absent, gaps in walls →
exchange large molecules (proteins)

- bone marrow, liver

 

SINUSESSINUSES

- larger than sinusoids with a discon​tinuous basement membrane

- spleen

HISTORY OF BLOOD VESSELS - VEINHISTORY OF BLOOD VESSELS - VEIN

VENULESVENULES

- lined by endoth​elial cells combined with loose connective tissue

 

SMALL AND MEDIUM VEINSSMALL AND MEDIUM VEINS

- more smooth muscle, less muscular than simila​rly​-sized arteries

- thin tunica intima and tunica media, surrounded by well-d​eve​loped
tunica adventitia

- may have valves formed by invagi​nations of the tunica intima →
ensure blood flows in one direction

 

LARGE VEINSLARGE VEINS

- tunica intima - thicker, may be internal elastic lamina

- tunica media - mainly collagen and elastic fibers (may have smooth
muscle)

- tunica adventitia - thickest, has fibroe​lastic tissue. No valves in
largest veins

 

FUNCTIONAL ANATOMY OF BLOOD VESSELSFUNCTIONAL ANATOMY OF BLOOD VESSELS

- store kinetic energystore kinetic energy by elastic artery during systole

- maintain blood pressure and blood flowmaintain blood pressure and blood flow  by elastic fibers recoil in
diastole

- regulate blood supplyregulate blood supply by autonomic control of smooth muscle

- provide resistance to pulse pressureprovide resistance to pulse pressure for capill​aries by arterioles

- exchange siteexchange site (capil​laries)

VENOUS RETURNVENOUS RETURN

is aided by:

  muscular pumpmuscular pump - limb muscles contract → external pressure on
large veins

  respir​atory pumprespir​atory pump - (-) pressure (during inspir​ation) in thorax helps
return blood to heart

  cardiac pumpcardiac pump - low (+) blood pressure (~ 15mmHg) in great veins
returns to heart

HAEMAT​OPO​IESIS AND ANGIOG​ENESISHAEMAT​OPO​IESIS AND ANGIOG​ENESIS

haemat​opo​iesishaemat​opo​iesis - sự tạo huyết
angiog​enesisangiog​enesis - sự tạo mạch

splanchnic mesoderm: trung bì tạng
peripheral cells: tế bào ngoại vi
vascular endoth​elium: nội mô mạch
embryo: phôi
vitelline: noãn hoàng
allantoic: nang
vascul​arize: tạo mạch máu
placenta: nhau thai
mesenc​hyme: trung mô
cord: sợi
arch: vòm
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COMPAR​ATIVE ANATOMY OF AORTIC ARCHESCOMPAR​ATIVE ANATOMY OF AORTIC ARCHES

aortic arches

  6 pairs, enclose pharynx

  ventral aorta to dorsal aorta

  fish

- all 6 pairs may be functional

  birds and mammals

- aortic arches I,II,V degenerate

- aortic arches III, IV and VI remain

SPECIA​LIZED CARDIO​VAS​CULAR ELEMENTSSPECIA​LIZED CARDIO​VAS​CULAR ELEMENTS

  collateral circul​ationcollateral circul​ation

- most distri​buting arteries branchesdistri​buting arteries branches before ending in tissues

- lung, intestine

 

  anatomical end arteryanatomical end artery

- no anasto​mosis exists

- single artery supplies blood to a specific tissue piece with no
collateral circul​ation

- brain, cornea

 

  functional end arteryfunctional end artery

- anasto​mosis exists but not give enough blood

- artery supplies blood to a specific tissue piece has insuff​icient
collateral circul​ation

- coronary, cerebral and retina arteries

 

  retia mirabiliaretia mirabilia

- major arteries which split suddenly into multiple parallel vessels

renal glomerulus

 

  arteri​ovenous anasto​mosisarteri​ovenous anasto​mosis

- blood shunts directly from an arteriole to a venule, bypassing
capillary bed

- skin, horse hoof

 

  vasa vasorumvasa vasorum

 

SPECIA​LIZED CARDIO​VAS​CULAR ELEMENTS (cont)SPECIA​LIZED CARDIO​VAS​CULAR ELEMENTS (cont)

- a fine network of vessels, supply walls of major blood vessels

- in tunica adventitia / external tunica media

 

  portal systemsportal systems

- a vein connects 2 capillary beds

- hepatic portal system

- hypoth​ala​mo-​hyp​oph​yseal portal system

 

  altern​ative venous drainagealtern​ative venous drainage

- some tissues are drained by two venous routes

- bronchial, caudal vertebral column

 

  veins without valvesveins without valves

- some specially large veins lack valves

- vertebral venous sinus, portal veins

BRONCHIAL CIRCUL​ATIONBRONCHIAL CIRCUL​ATION

lungs have dual circul​ationdual circul​ation  between bronch​o-e​sop​hagealbronch​o-e​sop​hageal  and
pulmonarypulmonary

in pigs, carnivore, some ruminants, some blood from bronchi drains
via brochial veins → azygous vein → enters RA

remaining bronchial blood, all of it in horse, returns to heart via
oxygenated pulmonary vein → LA

CORONARY CIRCUL​ATIONCORONARY CIRCUL​ATION

  coronary arteries - first branchesfirst branches of aorta

  left and right coronary arteries

- not form collateral circul​ations

- functional end arteries supply myocardial capillary bed

 

LCA supplies left heart chambers

RCA supplies right heart chambers

  consid​erable species variation

  venous drainage from myocardial capillary bed

- great coronary vein → RA (at coronary sinus)

small coronary vein (Thebesian veins) → into all 4 chambers
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CORONARY CIRCUL​ATION (cont)CORONARY CIRCUL​ATION (cont)

Carnivore and ruminantCarnivore and ruminant

- LCA supplies paraconal and subsin​uosal interv​ent​ricular branches
and left circumflex branch

- RCA supplies right circumflex branch

 

horse and pighorse and pig

- LCA supplies paraconal interv​ent​ricular branch

- RCA forms right circumflex branch, and subsin​uosal interv​ent​ricular
branch

THE CONDUCTION SYSTEMTHE CONDUCTION SYSTEM

cardiac muscle fibers contracts on its owncontracts on its own without external stimulus

origin of heart beat from muscular (myogenic)muscular (myogenic), not neural (neuro​‐
genic)

 

innerv​ation of myocardiuminnerv​ation of myocardium

- response to change

- from both sympat​hetic and parasy​mpa​thetic stimuli

- concen​trated around nodes

CONGENITAL CARDIO​VAS​CULAR PROBLEMSCONGENITAL CARDIO​VAS​CULAR PROBLEMS

các vấn đề tim mạch bẩm sinh
 

SEPTAL DEFECTSSEPTAL DEFECTS (dị tật vách ngăn)

  Atrial

foramen ovale can not close → ↑ load on right side (higher left atrial
pressure)

→ pulmonary congestion and relative pulmonic stenosis

  Ventri​cular

↑ pulmonary blood flow, and left ventri​cular dilatation and failure

 

PATENT DUCTUS ARTERIOSUSPATENT DUCTUS ARTERIOSUS (còn ống động mạch)

  blood flow from right to left cause pulmonary vascular resistance
and right heart pressures decrease, left heart pressures increase

→ pulmonary congestion and machinery murmur

 

VALVULAR DEFORM​ITIESVALVULAR DEFORM​ITIES (dị dạng van tim)

 

CONGENITAL CARDIO​VAS​CULAR PROBLEMS (cont)CONGENITAL CARDIO​VAS​CULAR PROBLEMS (cont)

  stenosisstenosis (hẹp van tim)

pulmonic stenosis → right ventri​cular hypert​rophy and failure → "​sea​‐
gul​l" murmur

aortic stenosis → poor coronary blood supply → sudden death,
myocardial damage

  incomp​ete​nciesincomp​ete​ncies (leakage or insuff​ici​ency) (hở van tim)

common in AV valve → blood backflow

 

TETRALOGY OF FALLOTTETRALOGY OF FALLOT (tứ chứng Fallot)

4 problems:

- ventri​cular septal defect

- pulmonic stenosis

- aortic override

right ventri​cular hypert​rophy

→ stunting and cyanosis

 

VASCULAR RING ANOMALYVASCULAR RING ANOMALY (Persi​stent Right Aortic Arch)

abormal develo​pment of aortic arch → form constr​icting band around
esophagus → megaes​ophagus

 

PORTOS​YSTEMIC SHUNTSPORTOS​YSTEMIC SHUNTS

anasto​mosis forms between portal system and any of main veins

toxic metabolic products from gut to bypass liver, go directly to heart
→

→ animal can't grow → hepatic enceph​alo​pathy (damage to brain
tissues)
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