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Blood Vessels, Lymphatic System and Blood Pressure
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Major Arteries and Veins: for arteries and veins with common names your answer

must include either artery or vein (identify as left or right)

Head and Neck:
Arteries:

Brachiocephalic trunk

External carotid

Common carotid
Vertebral

Circle of Willis (Cerebral arterial circle)

Veins:

Superior sagittal sinus

Internal jugular

Arms and Shoulder:

Arteries:
Subclavian
Radial
Veins:

Transverse Sinus
External Jugular

Axillary
Ulnar

Superficial palmar venous arch

Radial
Cephalic
Subclavian

Median cubital
Brachial

Thorax, Abdomen and Pelvis:

Arteries:

Thoracic Aorta
Common Hepatic
Superior mesenteric
Common iliac
Veins:
Brachiocephalic
Internal iliac
Superior mesenteric
Hepatic portal vein

Legs and Feet:
Arteries:

Femoral

Dorsalis pedis
Veins:

Dorsal venous arch
Posterior tibial

Abdominal Aorta
Gastric

Inferior mesenteric
Internal iliac

Superior vena cava
Inferior vena cava
inferior mesenteric
Hepatic veins

Popliteal
Posterior tibial

Great saphenous
Anterior tibial

Internal carotid
basilar

Sigmoid sinus
Vertebral

Brachial
Superficial palmar arch

Ulnar
basilic
Axillary

Celiac trunk

Splenic

Gonadal (testicular or ovarian)
External lliac

External iliac
Gonadal veins
Splenic

Anterior tibial
Fibular (peroneal)

Small saphenous
Femoral
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Lymphatic organs
Thymus spleen

Lymphatic nodules
pharyngeal tonsil (adenoids), palatine tonsils lingual tonsils.

Lymphatic circulation

lacteals, thoracic duct, right lymphatic duct
cisterna chili

Lymph Nodes

axillary nodes inguinal nodes cervical nodes

iliac nodes.

Lymph Node Internal Structures

capsule, trabeculae, cortex, follicles, ,
germinal center medulla medullary cords

afferent vessels sinuses efferent vessel

hilum

ANATOMY OF BLOOD VESSELS: You will need to be able to recognize the differences
between the vessel walls of artery and vein based upon microscopic examination. You
should have three slides labeled “Artery, Vein, and Nerve. Each slide has been stained
differently to help elaborate different tissue. The slide with “Masson stain” will stain
connective tissue green and smooth muscle red. The slide with “Elastic or Verhoff stain”
will stain elastic connective tissue dark purple. The “H and E stain,” pink does not stain any
tissues differentially. Be able to identify the following basic layers and structures within
those layers:* (slides: 41, 42, 43)

Arteries:

TUNICA INTERNA: Endothelium, Basement membrane, internal elastic lamina.
TUNICA MEDIA: Smooth muscle, external elastic lamina

TUNICA EXTERNA: Dense irregular connective tissue

Veins:

TUNICA INTERNA: Endothelium, Basement membrane.
TUNICA MEDIA: Smooth muscle

TUNICA EXTERNA: Dense irregular connective tissue

Pulse and Blood Pressure:

Maintenance of blood pressure is important to normal health of the body, heart, brain, and
other various organs. High Blood pressure (hypertension) increases the workload of the
heart, because the heart is contracting harder per beat to pump blood. High blood
pressure can lead to kidney dysfunction, vascular disease, and increased chance of
strokes. Low Blood Pressure (hypotension) is a concern for maintaining adequate
profusion of your tissues. Decreased blood pressure may lead to dizziness or fainting. In
this exercise you will learn how to measure heart rate and blood pressure, as well as review
some factors that affecting both.
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Materials Needed:
Watch with seconds Sphygmomanometer Stethoscope
Alcohol wipes

Pulse Rate:

When the ventricles contract (systole), they push blood in the major arteries that come
directly off the heart. As the blood enters arteries under pressure, the blood stretches
the elastic tissue in the vessel causing the blood vessels to dilate. This dilation due to
the force (systolic pressure) of the blood on the vessel wall is responsible the “bump”
you feel while taking a pulse. The force on the blood drops to it lowest level (diastolic
pressure) when the ventricles are relaxed and the vessel wall recoils, the time frame
between the “bumps.”

Procedures:

Clinically Pulse can be palpated at many locations on the body. The most common are:
Radial, Brachial, Common Carotid, Facial, Superficial Temporal, Femoral, Popliteal,
Posterior tibial, Dorsal Pedal arteries. In lab you can explore finding a pulse at all these
arteries except the femoral artery. Would the pulse change if you compared these
different arteries?

1. While the while the subject is sitting quietly, locate the pulse by placing your
index and middle fingers over the radial artery on the anterior surface of the wrist.
To determine pulse rate, count the number of pulses in 30 seconds and multiply
by 2 (measurement is BPM).

2. Note the characteristics of the pulse: regular or irregular, strong or weak, hard or

soft.
3. Compare the radial pulse to a Carotid, Superficial Temporal, and Dorsal Pedal
pulse.
4. Repeat radial pulse immediately after the subject lying down in the lab table
5. Repeat radial pulse after the subject has been lying down for 3-5 minutes.
6. Repeat radial pulse immediately after standing.
7. Repeat radial pulse after the subject has been standing for 3-5 minutes.
8. Repeat radial pulse after subject as returned to a sitting position for 3-5 minutes.
Sitting radial pulse Carotid pulse
S. Temporal pulse Dorsal Pedal
Standing Standing (3-5m)
Lying down Lying (3-5m)

Return to sitting (3-5m)
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What was the effect of each activity on pulse rate?

Blood Pressure:

Each time the ventricles contract (systole), they send a surge of blood into arteries. The
force exerted by this blood against the vessel walls creates systolic blood pressure.
When the ventricles relax (diastole), the pressure drops to its lowest level. This lowest
pressure mark is referred to diastolic pressure. Blood pressure is expressed by writing:
systolic pressure/diastolic pressure, for example, normal blood pressure would be
expressed as 120/80.

Blood pressure is not uniform throughout the body. Blood pressure is influenced by
distance from the heart and gravity. Clinically blood pressure is most often measured in
the brachial artery, which is at the level of the heart and has the approximate pressure
as that found close to the heart. Dorsal pedal pressures are also used to assess blood
flow in the foot.

Blood pressure is indirectly measured by using a sphygmomanometer. Historically,
sphygmomanometers had mercury filled glass tubes and the higher the subject’s blood
pressure, the higher the rise in mercury within the tube. The distance the mercury
moved up the tube was measured in millimeters and blood pressure was recorded in
“‘mmHg.” Those units “mmHg” are still used for blood pressure today. These mercury
filled Sphygmomanometers as still used in some places clinically today. In this lab, we
will be using an aneroid (using air) Sphygmomanometer.

A Sphygmomanometer functions by increasing the outside pressure on the walls of the
artery. As the pressure starts to pinch or close the artery off it creates turbulence in the
blood flowing within the artery. This turbulence produces sounds called Korotkoff
sounds. Completely open or completely closed arties do not produce Korotkoff sounds.
Auscultatory measurement of blood pressure involves listening for Korotkoff sounds.

When taking a blood pressure, you have to pump the cuff pressure up to a point where
the pressure exceeds the pressure of the blood in the artery, thus closing the artery off.
As you slowly decrease the pressure in the cuff to a point were cuff pressure equals the
highest blood pressure, blood begins to flow again producing Korotkoff sounds. The first
sound you hear with be equal to the highest pressure or systolic blood pressure. You
will continue to hear Korotkoff sounds as long as cuff pressure is greater than the lowest
pressure in the artery. Continue to slowly drop cuff pressure until you hear the last
Korotkoff sound. At this sound, cuff pressure will be equal to the lowest blood pressure,
diastolic blood pressure.



Bio& 242, Unit 3/lab 4, page 5

Procedure:
1. Obtain a sphygmomanometer, stethoscope, and an alcohol wipe.
2. Clean earpiece and diaphragm of the stethoscope with alcohol wipe before use.
3. Have subiject sit quietly (relaxed) with bare upper arm resting on a table at heart

level.

4. Locate brachial artery in the antecubital space. You should be able to feel a
brachial pulse.

5. Wrap cuff around the upper arm so that its lower border is about 2.5cm above
the bend of the elbow.

6. Palpate the radial pulse. Close air control valve and pump air into the cuff while
watching the sphygmomanometer aneroid gauge. Note the pressure when the
radial pulse disappears. This will give you a rough estimate of systolic blood
pressure.

7. Position the stethoscope over the brachial artery. Reflate the cuff to a pressure
that is 30mmHg above the point you're the radial pulse disappeared in step 6.

8. Slowly open the air control valve allowing the pressure to drop at a rate of about
2 or 3 mmHg per second.

9. Listen closely for the first Korotkoff sound (loud tapping). Record the pressure
reading on the aneroid gauge. This valve will be the subject’s systolic blood
Pressure.

10. Continue to listen to Korotkoff’'s sounds as you continue to drop the pressure.
Note the pressure on  the aneroid gauge when the last Korotkoff’s is heard.
Record this pressure as the subject’s diastolic blood pressure.

11. Release all the pressure from the cuff.

12. Repeat taking the subject’s blood pressure after 5 minutes. How close are your
measurements?

First Blood Pressure Second Blood Pressure

13. Repeat after subject has been lying down on the lab table for 3-5 minutes

14. Repeat after subject has been standing quietly for 3-5 minutes.

Blood pressure lying Blood pressure standing

How do all of these blood pressures compare?



