Lab 16, 17
Lab 16 Heart & Blood Vessels
1. 
Study slides of heart and identify:
a.     intercalated discs
b.     muscle fibers
c.     Purkinje fibers
2. 
Study the models of the heart and the human blood diagram provided by 
the teacher and identify:
a.     heart wall:  epicardium, myocardium, endocardium
b.     base & apex
c.     right atrium and auricle
d.     left atrium and auricle 
e.     right ventricle & left ventricle
f.     interventricular septum
g.     papillary muscles
h.     atrioventricular (AV) valves
       bicuspid (mitral) valve
       tricuspid valve
i.      chordae tendineae
j.      aortic semilunar valve
k.     pulmonary semilunar valve
l.      aorta
m.    pulmonary trunk
n.     pulmonary arteries
o.     vena cavae - superior and inferior
p.     pulmonary veins

3. Study models of the heart and be able to identify: 
a.     left and right coronary arteries
b.     anterior & posterior interventricular arteries
c.     circumflex a.
d.     marginal a.
e.     coronary sinus
f.     great cardiac v.
g.     middle cardiac v.
4. Study preserved heart specimen (Steer and Sheep) and identify:
a.     epicardium, myocardium, endocardium
b.     base & apex
c.     right and left atria and auricles
d.     right and left ventricles
e.     interventricular septum
f.     papillary muscles
g.     chordae tendinae
h.     left and right AV valves (bicuspid & tricuspid), pulmonary and aortic semilunar valves
i.      aorta
j.      superior and inferior vena cava
k.     pulmonary trunk

l. 
openings to coronary arteries
5.
Blood vessels

A. Study slides of arteries and veins, be able to tell them apart, and be able 
to identify:
1.     tunica interna/intima and internal elastic lamina
2.     tunica media
3.     tunica externa/adventitia

B. Identify on the blood vessel model:
1.     artery
2.     vein
3.     layers of vessel walls: tunica interna, media and externa
4.     venous valves
5.     internal elastic lamina
6.     endothelium


Study the models of the cardiovascular system as well as torso and head models and blood vessel diagrams provided identify: 
a.     aorta (ascending, arch, thoracic, abdominal) 
b.     superior vena cava / inferior vena cava 
c.     brachiocephalic artery & vein
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d.     common carotid artery 
e.     internal carotid artery
f.     external carotid artery
a.     internal jugular vein 
b.     external jugular vein
g.     subclavian artery & vein
h.     axillary artery & vein
i.      brachial artery & vein
c.     cephalic vein
d.     basilic vein
j.      median cubital vein
k.     ulnar artery
l.      radial artery
m.    vertebral artery
n.     intercostal arteries & veins
o.     celiac trunk w/3 branches:  common hepatic artery, left gastric artery, splenic artery
p.     superior mesenteric artery 
q.     suprarenal artery & vein
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r.     renal artery & vein
s.     gonadal artery & vein
t.      inferior mesenteric artery
u.     lumbar artery & vein
v.     common iliac artery & vein
w.    internal iliac artery & vein
x.    external iliac artery & vein
y.     femoral artery & vein
e.     great saphenous vein
z.     popliteal artery & vein
aa.  anterior tibial artery & vein
bb.  posterior tibial artery & vein
cc.  peroneal (fibular) artery & vein
f.     hepatic vein
g.     dural/cranial sinuses: superior sagittal, transverse, cavernous
.
6. Study models of the liver and circulatory system and be able to identify components of the hepatic portal system:
a.     hepatic portal vein
b.     splenic v.
c.     superior mesenteric v.
d.     inferior mesenteric v.
e.     hepatic sinusoids
7. Study models of the blood supply to the brain and identify the arteries supplying the brain and components of the cerebral arterial circle (Circle of Willis) 
a.     basilar a.
b.     anterior cerebral a.
c.     middle cerebral a.
d.     posterior cerebral a.
e.     anterior communicating a.
f.     posterior communicating a.

g.
internal carotid

Lab 17
Use the videos provided and the text that follows the list of vessels to help with the identification of cat blood vessels.
In this exercise the arteries and veins of the cat will be identified and compared with those of the human.  To facilitate identification, the arteries and veins have been injected with colored latex:  arteries red, veins blue.  In tracing the blood vessels it is necessary that each artery and vein be freed from adjacent tissue so that it is clearly visible.  A blunt probe will be very useful for this procedure. The probe should be used like an archaeologist would use a brush to clean off s specimen in the sand. Be careful otherwise many of the blood vessels that have to be identified will be lost.
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Remove the body wall over the heart exposing the heart and pericardium.  After determining how the pericardium is attached to surrounding structures remove the pericardium and thymus gland.  Identify the two atria and ventricles.   Remove any excess connective tissue around the heart that is necessary to expose the blood vessels connected directly to the heart.  What follows below provides detailed instruction and location to help identify the arteries and veins.

ARTERIES

Remove enough of the chest wall, neck and sides of the head to expose the blood vessels.

Arteries Emerging from Heart
1.
Aorta.  Large vessel which forms an arch (aortic arch) and carries blood into the systematic portion of the circulatory system.

2.
Pulmonary Artery.  Artery which emerges from the right ventricle and carries blood to the lungs.  Follow this artery to where it branches into the right and left pulmonary arteries.

3.
Coronary Arteries.  Dissect away the connective tissue at the base of the aorta to locate these vessels.  Note their pathways on the surface of the heart.

Branches of Aortic Arch
1.
Brachiocephalic Artery (Brachiocephalic).  This short artery is the first branch of the aortic arch.  The left common carotid artery is its first branch carrying blood to the head.  The right common carotid and right subclavia arteries also branch off the brachiocephalic artery.

2.
Left Subclavian Artery.  Second branch off the aortic arch.

Branches of Left Common Carotid
1.
Thyroid Arteries.  There are two thyroid arteries.  The inferior thyroid artery is a small artery originating near the origin of the common carotid artery.  The superior thyroid artery leaves the left common carotid opposite the thyroid cartilage and supplies the thyroid gland, sternohyoid muscle and sternothyroid muscle.

2.
Occipital Artery.  This vessel emerges from the common carotid artery just anterior to the superior thyroid.  It supplies certain neck muscles.

3.
External and Internal Carotid Arteries.  At the anterior border of the larynx the left common carotid divides to from the external and internal carotid arteries.  The external carotid is the largest of the two branches and supplies blood to the external structures of the head.  The internal carotid artery passes dorsally to enter the skull.  The external carotid artery has many branches such as the lingual, auricular, and  temporal arteries.

Branches of Right Common Carotid   Since the branches of this artery are almost the same as those of the left common carotid they will not be listed here.

Branches of Right Subclavian Artery
1.
Vertebral Artery.  Emerges from the dorsal surface of the subclavian artery opposite the first rib.  It passes up through the foramina of the transverse processes of the cervical vertebrae to the muscles of the neck and brain.

2.
Internal Mammary Artery (Sternal).  Arises from the ventral surface to the subclavian artery.  It supplies the ventral body wall.

3.
Costocervical Truck.  Arises opposite the first rib and divides after a short distance into two branches.  It supplies deep muscles of the back and neck.

4.
Thyrocervical Truck.  Arises from the subclavian artery beneath the first rib a short distance distal of the costocervical trunk.  It supplies blood to the neck and shoulder.

5.
Axillarry Artery.  Continuation of the subclavian artery lateral to the first rib.

Branches of the Right Axillary Artery
1.
Ventral Thoracic Artery.  Slender artery which leaves the ventral side of the axillary artery.  It supplies the pectoral muscles.

2.
Long Thoracic Artery.  Arises from the axillary artery a short distance from the ventral thoracic artery.  It passes posteriorly to the pectoral and latissimus dorsi muscles.

3.
Subscapular Artery.  Branch of the axillary artery which gives rise to the thoracodorsal artery.  The latter vessel supplies the latissimus dorsi and other adjacent muscles.

4.
Brachial Artery.  Continuation of the axillary artery beyond the origin of the subscapular artery.  It has many branches that supply blood to muscles of the foreleg above the elbow.  The brachial artery becomes the radial artery below the elbow.

Branches of the Aorta  Pull this viscera of the thorax to the right to expose the aorta in the thoracic cavity.  Since it lies dorsal to the parietal pleura, peel away this membrane to expose it.

1.
Intercostal Arteries.  Ten pairs of these arteries supply the intercostal muscles.

2.
Bronchial Arteries.  Small arteries that emerge either from the aorta opposite the fourth intercostal space or from the fourth intercostal arteries.  They accompany the bronchi to the lungs.

3.
Esophageal Arteries.  Small branches that pass to the esophagus.  Origin is variable.

4.
Celiac Artery.  First major branch of the abdominal portion of the aorta.  To expose this vessel remove the peritoneum from the dorsal abdominal wall just below the diaphragm.  it has three branches, hepatic, left gastric and splenic arteries.  Trace these arteries to their destinations.

5.
Superior Mesenteric Artery.  Another unpaired vessel which emerges from the ventral surface of the abdominal aorta about one centimeter from the celiac artery.  It has branches supplying the intestines and colon.

6.
Adrenolumbar Arteries.  A pair of arteries that arise from the abdominal aorta about two centimeters posterior to the superior mesenteric artery.  These vessels supply the adrenal glands, diaphragm and muscles of the body wall.

7.
Renal Arteries.  Supply the kidneys, and occasionally, the adrenal glands.

8.
Testicular and Ovarian Arteries.  A pair of arteries that supply the testes or ovaries.  The testicular (internal spermatic) arteries in the male supply the scrotum as well as the testes.  The ovarian arteries of the female supply the uterus as well as the ovaries.  Trace these arteries anteriorly from the ovaries or testes.  In the male the artery, vein and vas deferens pass from the scrotum into the body through the inguinal canal.

9.
Inferior Mesenteric Artery.  A single artery that arises from the aorta posterior to the testicular and ovarian arteries.  It has two branches, the left colic and superior hemorrhoidal arteries.

10.
Lumbar Arteries.  Seven pairs of small arteries that supply the abdominal wall.

11.
Iliolumbar Arteries.  A large pair of arteries that emerge near the bifurcation of the aorta into the external iliac arteries.  They supply muscles in this region.

12.
External Iliac  Arteries.  No common iliac arteries exist in the cat.  The external iliac arteries are large arteries that pass through the body wall to become the femoral arteries in the legs. 

13.
Internal Iliac Arteries.  Last pair of arteries to leave the aorta.  These arteries supply the gluteal muscles, rectum and uterus.

14.
Caudal Artery.  Extension of the aorta into the tail.  It courses down the median ventral surface of the sacrum to the tail.

VEINS

Identification of the veins will start at the heart.  Since the veins parallel the arteries, very little dissection will be necessary.  Locate the veins according to the following sequence.

Veins Entering the Heart
1.
Superior Vena Cava (Precaval Vein).  Large vein which enters the right atrium from the anterior portion of the body.  It collects blood from the head and arms.

2.
Inferior Vena Cava (Postcaval Vein).  Enters the right atrium from the posterior portion of the body.

3.
Pulmonary Veins.  Three groups of veins that carry blood from the lungs to the left atrium.  Each group is composed of two or three veins.

Veins that Empty into the Superior Vena Cava
1.
Azygous Vein.  First branch of the superior vena cava.  It lies on the right side along  the vertebral column.  Lift up the right lung to expose it.  It collects blood from the intercostal, esophageal and bronchial veins.  Trace the azygous vein to these branches.

2.
Internal Mammary (Sternal) Vein.  The internal mammary veins unite to form a common trunk which enters the superior vena cava opposite the third rib.  These veins pass through the diaphragm to become the epigastric veins in the abdominal cavity.

3.
Right Vertebral Vein.  This blood vessel usually enters the dorsal surface of the vena cava via a common trunk formed by a union with the costocervical vein.  The route of drainage of these two veins is somewhat variable.  Note that the left vertebral vein enters the left brachiocephalic vein instead of the vena cava.

4.
Brachiocephalic (Brachiocephalic) Veins.  At its anterior end of the superior vena cava divides to form right and left brachiocephalic veins which receive blood from the head and arms.

Veins that Drain into the Right Brachiocephalic
1.
External Jugular Vein.  Large vein in the neck that drains the head.  The internal jugular vein is much smaller and empties into the larger external jugular vein.

2.
Subclavian Vein.  Short vein that receives blood from the axillary and subscapular veins.

Vessels that Drain into External Jugular Vein
1.
Internal Jugular Vein.  Trace this vein along the trachea.  Note that it parallels the 
common carotid artery and enters the external jugular vein near the point where the 
latter enters the brachiocephalic vein.

2.
Transverse Scapular Vein.  Large vein at the base of the neck that enters the external jugular vein from the shoulder region.

3.
Transverse Jugular Vein.  Vessel between the right and left external jugular veins.  It is located at the base of the chin.

4.
Facial Veins.  The posterior and anterior facial veins enter the external jugular vein near the juncture of the transverse jugular vein.  The posterior facial vein receives blood from the ear, parotid gland and maxillary area.  The anterior facial vein receives blood from the upper jaw.

5.
Thoracic Duct.  This vessel is part of the lymphatic system.  It enters the external jugular at the point where the latter enters the subclavian vein.  Note its beaded nature.

Veins Emptying into the Subclavian Vein
1.
Subscapular Vein.  Enters the subclavian vein from the shoulder.

2.
Axillary Vein.  Parallels the axillary artery.  This vein receives blood from the thoracodorsal vein.  The axillary vein becomes the brachial vein in the arm.

Branches Entering the Inferior Vena Cava
Note that this vein passes through the diaphragm and lies to the right of the abdominal aorta.  The tributaries of this vein usually parallel similarly named arteries.

1.
Hepatic Veins.  These veins are embedded within the liver.  To expose them it is necessary to scrape away some of the liver tissue on its anterior surface near the vena cava.

2.
Adrenolumbar Veins.  Although the right adrenolumbar vein drains into the inferior vena cava, the left one drains into the left renal vein.

3.
Renal Veins.  Drain blood from the kidneys.  The right renal vein enters the inferior vena cava at a point more anterior than the left one.

4.
Testicular and Ovarian Veins.  Trace these veins anteriorly from the testes or ovaries.

5.
Lumbar Veins.  About seven pairs of these small vessels enter the dorsal surface of the inferior vena cava.  Lift the inferior vena cava away from the body wall to expose them.

6.
Iliolumbar Veins.  Large pair of veins near the bifurcation of the inferior vena cava.

7.  
Common Iliac Veins.  The right and left common iliac veins carry blood from the legs into the inferior vena cava.

Veins Entering the Left Common Iliac
1.
Caudal (Sacralis) Vein.  Usually enters the common iliac near its proximal end.

2.
External Iliac Vein.  Large vein extending down into the thigh.  It becomes the femoral vein in the thigh.

3.
Internal Iliac.  Smaller vein which drains blood from the rectum, bladder and internal reproductive organs.

Hepatic Portal System
Look at the hepatic portal system of the cat.  Note the similarities.  Starting with the hepatic portal vein of the liver trace its various branches to the stomach, spleen , intestines and colon.
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