BLOOD CELLS AND BLOOD VESSEL LAB

OBJECTIVES:

1. Identify the different types of blood cells and cell fragments on slides of human blood.
2. Locate and identify the tissue layers of arteries and veins on microscope slides and models.

3. Differentiate arteries from veins from capillaries on microscope slides and on models.

4. Identify major structures of blood vessels (listed below) on blood vessel models.

5. Locate and identify the major human arteries and veins (listed below) on models or diagrams. 

6. Locate and identify the major dural/cranial sinuses (listed below) on models or diagrams. 

7. Identify the major blood vessels of the cerebral arterial circle (blood vessels are listed below).

8. Identify the major blood vessels of the hepatic portal system (blood vessels are listed below).

9. Optional - Locate and identify the major blood vessels of the cat (blood vessels are listed below).

MATERIALS:

· blood smear slides

· blood vessel slides

· blood vessel models

· torso models

INTRODUCTION TO BLOOD CELLS:

Blood is a fluid connective tissue that is pumped by the heart through the blood vessels of the cardiovascular system. Blood has several functions including transporting nutrients and gases, maintaining pH, regulating body heat, fighting foreign pathogens, and minimizing blood loss.  Blood is composed of blood plasma, red blood cells, white blood cells, and platelets. 

BLOOD CELLS:

1. Identify the blood components below on a slide of human blood. 

_____ erythrocytes (e-RITH-rō-sīts)(also called red blood cells) (These are biconcave cells. They do not have nuclei.)
_____ thrombocytes (also called platelets PLĀT-lets) (Thrombocytes are small cellular fragments that originate in the bone marrow from a cell called a megakaryocyte. They are involved in blood clotting.)
_____ leukocytes (LOO-kō-sīts)(also called white blood cells) (There are five types of leukocytes: lymphocytes, monocytes, neutrophils, eosinophils, and basophils.)
_____ lymphocytes (LIM-fō-sīts) (These have a round nucleus and little cytoplasm. They produce antibodies and destroy specific target cells.)

_____ monocytes  (MON-ō-sīts) (These have a kidney-shaped nucleus and are involved in phagocytosis.)
_____ neutrophils (NOO-trō-filz) (These cells have a lobed nucleus and fine granules. They are involved in phagocytosis.)
_____ eosinophils  (ē-ō-SIN-ō-filz) (These cells have a lobed nucleus and red or yellow granules. They phagocytize antigen-antibody complexes.) 
_____ basophils (BĀ-sō-filz) (These cells have a nucleus that is difficult to see and large purple granules. They release heparin, histamine, and serotonin.)
TISSUES IN ARTERIES AND VEINS:

1. Locate and identify the tissue layers of arteries and veins (listed below) on microscope slides and models. 

2. Differentiate arteries from veins from capillaries on microscope slides and on models.

_____ tunica interna (also called tunica intima)

_____ internal elastic lamina
_____ tunica media
_____ tunica externa (also called tunica adventitia)

BLOOD VESSEL STRUCTUTRES:

1. Identify major structures of blood vessels on blood vessel models. 

_____ artery
_____ vein

_____ capillary

_____ tunica interna
_____ tunica media
_____ tunica externa
_____ venous valves
_____ venous anastomosis
_____ internal elastic lamina
_____ endothelium

INTRODUCTION TO BLOOD VESSELS:
Blood vessels pump blood throughout the body. Arteries are the blood vessels that carry blood away from the heart. The blood carried in arteries is under high pressure. Arteries branch into arterioles. Arterioles branch into capillaries. Capillaries are vessels that allow exchange of fluids, nutrients, and gases between the blood and the interstitial fluids. The capillaries merge as small veins called venules. Veins carry blood back to the heart. To supply a region of the body, the blood circulates in the following order: arteries, arterioles, capillaries, venules, and veins. 

The distribution of arteries and veins on the left and right sides of the body are usually identical, except near the heart where large vessels connect to the atria or ventricles. 

A blood vessel may change name as it crosses an area. For example, the subclavian artery becomes the axillary artery and then the brachial artery as it crosses the armpit and arm, respectively.  Complementary arteries and veins often run side by side and may have similar names (e.g. axillary arteries and axillary veins).

In this lab you will identify the major arteries and veins in the human body and identify the areas of the body supplied by each artery and drained by each vein. You will also identify a few major arteries and veins in the cat.

HUMAN ARTERIES:

1. Identify the major blood vessels below on human models or diagrams. Know the area of the body supplied by the artery when listed the area is listed in boldface. 

	HUMAN ARTERY
	AREA OF BODY SUPPLIED BY ARTERY

	_____  ascending aorta 
	Distributes blood to coronary arteries.

	_____  aortic arch 
	Distributes blood to brachiocephalic artery, left common carotid artery, and left subclavian artery

	_____  descending aorta

(thoracic aorta)
	Distributes blood to pericardial, bronchial, esophageal, mediastinal, posterior intercostals, subcostal, and superior phrenic arteries When this artery extends inferior to the diaphragm it is renamed the abdominal aorta.

	_____  abdominal aorta
	Distributes blood to celiac trunk, and inferior phrenic, superior mesenteric, suprarenal, renal, gonadal, inferior mesenteric, and common iliac arteries.

	_____  brachiocephalic trunk

(brā-kē-ē-ō-se-FAL-ik)
	Distributes blood to right common carotid artery and right subclavian artery.

	_____  common carotid a. 

(l. & r.) 
	Supplies side of head and neck. At the superior border of the thyroid cartilage, these arteries divide into the external and internal carotid arteries.

	_____  internal carotid a. 

(l. & r.)
	Supplies structures internal to the skull. 

This artery is interconnected with the basilar artery in the circle of Willis (cerebral arterial circle). 

	_____  external carotid a. 

(l. & r.)
	Supplies structures external to the skull (face, thyroid gland, tongue, etc.) 

This artery is often used to measure a person’s pulse.

	_____  vertebral a. 

(l. & r.)

(Ver-TĒ-bral or 

VER-teh-bral)
	Supplies the posterior portion of brain, the vertebrae, and the cervical spinal cord.

These emerge from the subclavian arteries and travel through the transverse foramina of the cervical vertebrae before entering the skull through the foramen magnum where they merge to form the the basilar artery. The basilar artery and the internal carotid artery are interconnected in the circle of Willis.

	_____  subclavian a. 

(l. & r.)

(sub-CLĀ-vē-an)
	Supplies upper limb

	_____  axillary a. 

(l. & r.)
	Supplies muscles of right pectoral region and axilla

	_____  brachial 

(l. & r.)
	Supplies structures of the arm.

This artery is commonly used to measure a person’s blood pressure.

	_____  radial 

(l. & r.)
	Supplies radial side of forearm

	_____  ulnar 

(l. & r.)
	Supplies ulnar side of forearm.

	_____  anterior intercostal a. 

(six)
	Supply the anterior intercostal spaces. These form when the l. and r. internal thoracic arteries branch.

	_____  celiac trunk
	Distributes blood to left gastric artery, splenic artery, and common hepatic artery

	_____  common hepatic a.
	Supplies liver

	_____  splenic a.
	Supplies spleen, stomach, and pancreas

	_____  left gastric a.
	Supplies stomach and esophagus

	_____  superior mesenteric a.
	Supplies pancreas, small intestine, appendix, and first two-thirds of large intestine

	_____  inferior mesenteric a.
	Supplies last third of large intestine

	_____  suprarenal 

(l. & r.)
	Supplies the adrenal glands.

	_____  renal 

(l. & r.)
	Supplies kidneys

	_____  gonadal a. 

(l. & r.)
	Supplies the testes in the male and ovaries in the female. 

	_____  common iliac a. 

(l. & r.)

(IL-ē-ak)
	Distributes blood to external and internal iliac arteries. Supplies pelvis and lower limbs.

	_____  external iliac a.

(l. & r.)
	Supplies lower limbs

	_____  femoral a.

(l. & r.)

(FEM-o-ral)
	Supplies lower abdominal wall, groin, external genitals, and muscles of the thigh

	_____  popliteal a. 

(l. & r.)

(POP-leh-tē-al or 

pop-LIH-tē-al)
	Supplies muscles in thigh and skin on posterior legs and muscles in leg

	_____  anterior tibial a. 

(l. & r.)
	Supplies knee joints, anterior muscles of legs, skin of anterior leg, and ankle joints

	_____  posterior tibial a. 

(l. & r.)
	Supplies muscles, bones, and joints of the leg and foot

	_____  fibular (peroneal) a. 

(l. & r.)
	Supplies the lateral compartment leg muscles.


HUMAN VEINS:
1. Identify the major veins below on human models or diagrams. Know the area of the body supplied by the artery when listed the area is listed in boldface.  

	HUMAN VEIN
	AREA OF BODY DRAINED BY VEIN

	_____  superior vena cava
	Receives blood from right and left brachiocephalic veins (drains head, neck, chest, and upper limbs)

	_____  brachiocephalic v. 

(l. & r.)
	Receives blood from external jugular, vertebral, and internal jugular veins (drains head, neck, upper limbs, mammary glands, and superior thorax)

	_____  internal jugular v.

(l. & r.)
	Drains cranium, face, and neck

	_____  external jugular v.

(l. & r.)
	Drains neck, face, salivary glands, and scalp

	_____  subclavian v.

(l. & r.)
	Receives blood from axillary veins (drains arms, neck, and thoracic wall)

	_____  axillary v.

(l. & r.)
	Drains the arms, axillas, and superolateral chest wall. Superior to the lateral border of the first rib, the axillary vein is renamed the subclavian vein.

	_____  cephalic veins

(l. & r.)
	Drains lateral surface of upper limb

	_____  brachial v.

(l. & r.)
	Drains forearm, wrist, and hand

	_____  basilic v.

(l. & r.)

(ba-SIL-ik)
	Drains medial surface of upper limb

	_____  median cubital v.

(l. & r.)
	Drains the forearm. 

This is where intravenous solutions (IV solutions) are added and where venous blood samples are collected.

	_____  radial veins 

(l. & r.)
	Drains radial side of forearm.

	_____  ulnar veins 

(l. & r.)
	Drains ulnar side of forearm.

	_____  inferior vena cava 
	Receives blood from hepatic, gonadal, lumbar, phrenic, suprarenal, renal and common iliac veins (drains abdomen, pelvis, and lower limbs)

	_____  hepatic v.
	Drains liver

	_____  hepatic portal veins
	Carries venous blood from gastrointestinal organs and spleen to the liver

	_____  suprarenal v.

(l. & r.)
	Drains the adrenal glands.

	_____  renal v.

(l. & r.)
	Drains kidneys

	_____  gonadal v.

(l. & r.)
	Drains the testes in males and ovaries in females.

	_____  lumbar v.

(l. & r.)
	Drain the posterolateral abdominal wall.

	_____  common iliac v. 

(l. & r.)
	Receives blood from external and internal iliac veins. Drains pelvis and lower limbs.

	_____  internal iliac v. 

(l. & r.)
	Drains pelvic muscles, skin, urinary organs in pelvic cavity, and reproductive organs in pelvic cavity.

	_____  external iliac v. 

(l. & r.)
	Drains right lower limb

	_____  femoral v. 

(l. & r.)
	Drains muscles of the thighs, femur, external genitals, and superficial lymph nodes.

	_____  popliteal v.

(l. & r.)
	Drain the knee joints and the skin, muscles, and bones of parts of  the calf and thigh around the knee joint

	_____  anterior tibial veins

(l. & r.)
	Drains the ankle joints, knee joints, tibiofibular joints, and anterior portions of leg

	_____  posterior tibial veins

(l. & r.)
	Drains foot and posterior muscles of leg

	_____  greater saphenous v.

(l. & r.)

(Sa-FĒ-nus or SAF-eh-nus)
	Drains medial side of the leg and thigh, the groin, external genitals, and abdominal wall

This is the largest superficial vein. Surgeons often use segments of this vein as a bypass vessel during coronary bypass surgery.

	_____  fibular (peroneal) v.

(l. & r.)
	Drain the lateral compartment leg muscles.


Dural/Cranial Sinuses:

Most veins of the brain drain into the intracranial dural sinuses. These sinuses form an interconnected series of channels in the skull and lie between the two layers of cranial dura mater. 

_____ superior sagittal sinuses (These are located superior to the longitudinal fissure of the brain. They lie in the falx cerebri between the cerebral hemispheres. It drains into one of the transverse sinuses.)

_____ transverse sinuses (These run in shallow grooves on the internal surface of the occipital bone.)

_____ cavernous sinuses (These border the body of the sphenoid bone laterally and each has an internal carotid artery running within it.)

CEREBRAL ARTERIAL CIRCLE (CIRCLE OF WILLIS):

1. Identify the major blood vessels of the cerebral arterial circle (circle of Willis). This is an important anastomosis of arteries around the sella turcica because it equalizes blood pressure in the brain and can provide colateral channels should one vessel become blocked.

_____ basilar artery (Formed by merging of l. and r. vertebral arteries. This artery travels immediately anterior to the pons and extends many branches before subdividing into the posterior cerebral arteries)

_____ anterior cerebral artery
_____ middle cerebral artery
_____ posterior cerebral artery (Supply the posterior portion of the cerebrum.)

_____ anterior communicating artery
_____ posterior communicating artery (These are branches of the posterior cerebral arteries).

HEPATIC PORTAL SYSTEM:

1. Identify the major blood vessels of the hepatic portal system. 

_____ splenic vein
_____ inferior mesenteric vein
_____ superior mesenteric vein
_____ hepatic portal vein
_____ hepatic sinusoids
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