CHAPTER 9 

CARDIOVASCULAR AND LYMPHATIC SYSTEMS

ROOTS TO KNOW:

External: steth/o, thorac/o = chest

Internal: angi/o = vessel, arteri/o = artery, arteriol/o = arteriole, atri/o = atrium, cardi/o = heart, phleb/o = vein, pleur/o = pleura, vas/o = vessel, ven/e ven/i ven/o = vein

THE CARDIOVASCULAR SYSTEM INCLUDES:

1)



2)



3)



4) 
THE HEART

-DUTY: Acts as a _________________ to circulate the blood throughout the body to nourish the tissues and remove their ________________ products.
-STRUCTURE:

-made of __________________ muscle 
-hollow, _____-chambered organ

-size varies with species

-located in the thoracic cavity

-_________________is craniodorsal, ____________ is ventral and to the left of midline
THE _________CARDIUM is a layered membrane that covers the heart. The layers are epicardium/serous visceral pericardium, serous parietal pericardium, and the outer fibrous pericardium. Between the parietal and visceral layers is the PERICARDIAL SPACE where there are a few drops of pericardial fluid for lubrication.
HEART WALL has 3 layers:

-____________CARDIUM (visceral layer of membrane)



-____________CARDIUM (muscle)


-____________CARDIUM (lines chambers and valves)


CHAMBERS OF THE HEART

-There are 4 chambers within the heart



-The 2 craniodorsal chambers are _______________. They are thin-walled and receive blood 


from the lungs/body.


-The 2 caudoventral chambers are___________________. They are thick-walled and receive 


blood from the atria.

-The heart is divided into right and left sides



-The _____________ATRIAL SEPTUM divides the 2 atria and the 





-The _____________VENTRICULAR SEPTUM divides the 2 ventricles

-The ____________ ventricle is thicker because it is responsible for pumping blood throughout the 
body (except the lungs, which is done by the right ventricle)

-The ______________ side of the heart receives blood from the body’s tissues and sends it to the 
lungs to be oxygenated.

-The______________ side of the heart receives the oxygenated blood from the lungs and sends it out 
to the body’s tissues.
4 VALVES IN THE HEART:

- The ATRIOVENTRICULAR VALVES separate the atria from the ventricles.


-Their job is to prevent backflow of blood into the atria.


-The ___________________ VALVE separates the LEFT atrium from the LEFT ventricle.





-It is also called the BICUSPID valve as it has _______ flaps.


-The ___________________VALVE separates the RIGHT atrium from the RIGHT 



ventricle.




-It has _______ flaps.

-The ____________LUNAR VALVES are half-moon shaped and are located at the base of the 
pulmonary artery (PULMONARY VALVE) and the base of the aorta (AORTIC VALVE)



-They function to prevent backflow from the major arteries into the ventricles

BLOOD VESSELS 


-ARTERIES



-Carry blood________________ from the heart to the body. Most arteries carry oxygenated 


blood, however there are two exceptions: Pulmonary Artery and Umbilical Artery.


-Walls are _____________

-VEINS


-Carry blood_________________ to the heart. Most veins carry deoxygenated blood. The 


exceptions are the Pulmonary Vein and the Umbilical Vein.


-Walls are _____________.


-Have _________________to prevent backflow of blood

-As ARTERIES branch and become smaller, they become ______________________.


-ARTERIOLES then branch and become smaller, into ______________________.

-Capillaries have very thin walls and they distribute oxygen to the tissues while picking up the CO2 
from the tissues. 


-Capillaries branch into larger structures called ____________________.


-Venules empty into larger structures called __________________ which return blood to the heart


ARTERIES ( ARTERIOLES ( CAPILLARIES ( VENULES ( VEINS
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BLOOD CIRCULATION

SYSTEMIC:  Left Ventricle ( Aorta ( arteries ( arterioles ( capillaries of the body ( venules ( veins ( Vena Cavae ( Right Atrium 

PULMONARY: Right Atrium ( Right Ventricle ( Pulmonary Arteries ( lung arterioles ( lung capillaries ( lung venules ( Pulmonary Veins ( Left Atrium ( Left Ventricle 

MISCELLANEOUS (BUT VERY IMPORTANT) :
-CONDUCTION SYSTEM
The action of the heart’s pumping is based on its own CONDUCTION SYSTEM of electrical impulses.
-The SINOATRIAL NODE is the ____________________ of the heart and where the heartbeat originates and the rate is regulated.

-Located in the _____________ atrium.



-The impulses make the atria contract and force blood into the ventricles.
-The ATRIOVENTRICULAR NODE is in the right atrium near the lower portion of the interatrial septum.
-The electrical impulse from the SA node affects the AV node, which then transmits the impulse to the BUNDLE OF HIS.

-this is located in the interventricular septum

-The ventricles will contract when the impulse is carried throughout the ventricular walls via the PURKINJE 
FIBERS.
SA NODE ( AV NODE ( BUNDLE OF HIS ( PURKINJE FIBERS
-THE CARDIAC CYCLE
-The atria contract in unison and the ventricles contract in unison.
-While the atria contract, the ventricles relax, and vice versa.
-ATRIAL contraction sends blood into the ventricles through the mitral and tricuspid valves.

-While this is occurring, the semilunar valves close and the ventricles relax.
-VENTRICULAR contraction sends blood through the semilunar valves into the aorta and pulmonary arteries.
                  -While this is occurring, the mitral and tricuspid valves close and the atria relax, receiving blood             
from the Vena Cavae and Pulmonary Veins.
-____________________ – contraction of a chamber and ejection of blood. 

-____________________ – relaxation of a chamber while they fill with blood. 


-The atria go through systole while the ventricles go through diastole and vice versa.
BLOOD PRESSURE
-The force exerted by the heart in pumping blood through the vessels of the body.
                 -SYSTOLIC BLOOD PRESSURE:
     -Produced by the blood pressing against artery walls while the ventricles are contracting.
                 -DIASTOLIC BLOOD PRESSURE:
     -Produced by the blood pressing against artery walls while the ventricles are relaxing.
-Normal BP varies between species

-An animal’s PULSE is produced by the blood being pumped out of the heart. The pumping action of the heart is rhythmical. The feeling of the rhythmical expanding and relaxing of the walls of the arteries as the pressure increases and decreases on the walls of the arteries is the PULSE. 

-____________TENSION = elevated blood pressure

-____________TENSION = low blood pressure
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BLOOD
OVERVIEW:
-Viscous

-Color varies from bright red (oxygenated blood) to purple-red (deoxygenated blood)
-Blood is normally 6-8% of the animal’s body weight

-60 % liquid

-_________________:


-Clear,straw colored fluid component of blood. When clotting elements are removed, the 


liquid is called ________________.
-40 % formed elements


-Red blood cells (__________cytes), white blood cells (__________cytes), platelets (__________cytes)

-ROLES OF BLOOD: 
-Transport oxygen from the lung to the tissues, collects carbon dioxide from the tissues and brings it back to the lungs to be expelled.
-Distributes nutrients, collects waste products and delivers them to organs that excrete, carries hormones to cells, maintains fluid content of tissues, regulates temperature

-BLOOD CELLS:
-Originate from ________________________ that differentiate into erythrocytes, granulocytes, lymphocytes, monocytes, platelets
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ERYTHROCYTES (red blood cells)

-Small anucleated biconcave discs.

-They contain _______________________ (iron-containing pigment that gives blood its red color 
when combined with oxygen).

-Hemoglobin binds oxygen and transports it on the RBC from the lungs to the tissues. It then picks up 
carbon dioxide from the tissues and the body expels the carbon dioxide on 
expiration.


-If an animal has an iron-deficiency, hemoglobin is reduced and the overall number of RBCs is reduced, 
producing an anemia.
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LEUKOCYTES (white blood cells)

-Nucleated cells that originate in the bone marrow.

-2 GROUPS: GRANULOCYTES, ___GRANULOCYTES


-GRANULOCYTES – white blood cells that have a lobed nucleus, and have granules within 


the cytoplasm.


-Classified according to staining of the granules:



-_____________PHILS – phagocytic cell that has a pink/grey cytoplasm with neutral staining 


granules.


-_____________PHILS – cell that detoxifies proteins produced by allergens or parasitic 



infections. Granules stain orange/red.


-_____________PHILS – assist eosinophils; function unknown. Granules stain dark purple.


-AGRANULOCYTES – white blood cells that mature in the lymphatic 
organs, have a clear, 


non-granular cytoplasm, and a round/horseshoe-
shaped nucleus)



-____________CYTES – cell that produces antibodies. Nucleus is round.



-____________CYTES – phagocytic cell that has a horseshoe-shaped nucleus. Become 



macrophages in tissues.
-THROMBOCYTES (platelets)


-anucleated


-originate by breaking off in pieces from the megakaryocte.


-function in clotting blood, adhere to uneven or damaged surfaces


-once adhered, they release chemicals to contract blood vessels and promote clotting.

LYMPHATIC SYSTEM
-Contains LYMPH (excess tissue fluid that doesn’t re-enter capillaries of the body.  Rich in white blood cells, protein, and water and is circulated through the body by the lymphatic vessels)

-Organs of lymphatic system: lymph nodes, spleen, tonsils, thymus

-LYMPH VESSELS:


-Structure resembles veins as they have valves to prevent backflow.


-Collect lymph and carry it toward the heart via the THORACIC DUCT  which will 



eventually empty into veins.
-LYMPH NODES



-Glands of the lymphatic system that are enclosed in fibrous capsules.


-Vary in size and are named for their location in the body.


-Act as filters that remove bacteria, foreign particles, or malignant cells. 



-Pick up lymphocytes and macrophages.


-Important player in defending the body against infection.


-SUPERFICIAL lymph nodes (submandibular, prescapular, axillary, popliteal, and inguinal) 


are palpable.


-Inflammation allows them to be felt or seen. 


-Painful and swollen = acute reaction, swollen and nonpainful = chronic reaction
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-SPLEEN 


-Largest structure of lymphoid system.

-Large, flattened, oval-shaped organ that is dark red/black in color

-Located caudal to the stomach

-Enlarges with infectious disease


-FUNCTIONS:



-HEMATO___________ – forms lymphocytes, monocytes, plasma cells


-____________CYTOSIS – removes and destroys microorganisms, bad platelets, old RBCs.



-Stores blood
TONSILS

-3 pair: palatine, lingual, pharyngeal

-Masses of lymphoid tissue


-Differ from lymph nodes as they are near moist surfaces and are located at the beginning of lymph 
drainage.
THYMUS

-Structure of lymph tissue located cranial to the heart

-Part of the immune system – produces lymphocytes

-Largest in young animals, atrophies over time
