Lecture 2 Objectives

At the end of this lecture, the student should be able to:

1. State basic information about platelets.

2. Define primary hemostasis.

3. State the three zones of a platelet’s ultrastructure and discuss the type and functions of the components it contains.

4. State the three basic functions of platelets.

5. Describe the process involved in the formation of a platelet plug.

6. Discuss how aspirin works to inhibit platelet function.

7. Describe the most common symptoms seen in patients with platelet problems.

8. Describe qualitative platelet disorders, stating whether each is congenital/acquired and what the defect is.  Include each of the following plus any additional discussed in class:
a. vWD

b. Bernard Soulier

c. Glanzmann’s Thrombasthenia

d. Storage pool deficiency

e. Uremia

f. Drugs

9. Name two types of disorders which cause decreased platelet production; two which cause increased production.

10. Discuss and differentiate ITP from TTP.
Lecture 2 Outline
Platelets

I. General Information

A. Formal name for platelets is ___________________

B. Normal platelet range for an adult is: __________________

C. Lifespan of a platelet is: _______________

D. Liver and spleen remove old and dead platelets

E. 1/3 of our platelets are in the spleen, while the remaining 2/3 are in circulation

F. Mean Platelet Volume (MPV) is a test that identifies:

G. Platelets are not a true cell because it lacks a nucleus

H. 2-4 micron in diameter

I. 8-10 fl in volume

J. On a stained slide, they are light blue in color, small reddish granules

II. Platelet Structure

A. Has 3 zones

1. Peripheral zone
2. Sole-gel zone
3. Organelle zone

B. Peripheral Zone (stimulus receptor/transmitter region)

1. Glycocalyx

2. Platelet membrane

a. Describe the platelet membrane:
b. Purpose of glycoproteins
c.        Receptors – more than 50 categories

1) Glycoprotein 1b [also noted as GP1b/IX/V]

2) Glycoprotein  IIb/IIIa

3) Also has receptors for:
d. 7 platelet factors – platelet factor 3 (PF3) = phospholipid

3. Open canalicular system (OCS):
C. Sole-gel Zone (cytoskeletal/contractile region)
1. Microtubules

2. Microfilaments

D. Organelle Zone (responsible for metabolic activities of the platelet)
1. Granules – 4 types (3 are for storage)

a. Alpha granules

1) PF4- Platelet factor 4

2) PDGF- Platelet derived growth factor

b. Dense granules

c.        Lysosomes

d. Dense tubular system

III. Platelet Function

A. General – 3 basic functions

1. Provides the initial stopping of bleeding

2. Stabilizes platelet plug formation (contributes or assists in fibrin formation)

3. Maintains vascular integrity- releases endothelial growth factor and promotes healing.
B. Formation of the Platelet Plug – 3 step process

1. Adhesion – is a reversible process by which platelet adhere, or stick, to foreign substances

a. Vessel cut

b. Collagen and/or basement membrane exposed

c. Platelets, via GPIb receptor sites on their surface and vWF, will adhere to collagen/basement membrane in 1-2 seconds

i. vWF synthesized by endothelial cells

ii. gets absorbed onto exposed subendothelial fibers

iii. circulates bound to VIII molecule

d. this can arrest initial episode of bleeding

e. if stimulus is strong, however, have further events [stimulus is ADP from adjacent platelets, which binds to ADP receptors on the platelet membrane

2. Release reaction/aggregation (aggregation is the clumping             together of platelets to each other)
a. With ADP stimulus, there is a change in the level of internal Ca++; this causes the microtubules and the platelet organelles to move toward the center of the platelet, changing platelet shape [to spiny sphere with pseudopods]

b. This, in turn, will expose the GPIIb/IIIa receptor sites on the platelet membrane

c. GPIIb/IIIa binds one platelet to another by way of fibrinogen, therby causing the initial wave of platelet aggregation; this first phase is reversible

d. Also, in contracting, have release of various substances from dense granules, including ADP and Ca++. With more ADP binding to receptor sites, phospholipidase activity is initiated

e. Phospholipidase will cleave phospholipids in the platelet membrane, which will free certain fatty acids such as arachidonic acid is converted via cyclooxygenase to prostaglandin endoperoxides

f. In the cytoplasm of the platelet, arachidonic acid is converted via cyclooxygenase to prostaglandin endoperoxides

g. These are converted via thromboxane synthetase to thromboxane A2(TXA2), which is a potent aggregator; platelet’s internal ADP is release

h. Called secondary wave of aggregation; this is an irreversible process; platelets are degenerated without membranes
i. Aggregation occurs 10-20 seconds after vessel injury

3.    Total time for plug formation is 1-3 minutes
C. Stabilization of Plug

D. Aspirin

IV. Platelet Disorders 

A. General – decrease of platelet functions or poor quality
1. These people may have:

a. Easy bruising

b. Epistaxis:

c. Petechiae

d. Minor cuts that result in prolonged bleeding

e. Gums that bleed consistently

f. Menorrhagia:

g. GI hemorrhage

h. Hematoma:
i. Hemarthrosis: 

B. Qualitative Congenital – rare, classified according to function that is abnormal (i.e. adhesion, secretion, aggregation)
1. Adhesion

a. vWD: ___________________________

b. Bernard-Soulier Syndrome

2. Aggregation

a. Glazmann’s Thrombasthenia

3. Secretion

a. Storage Pool deficiency

C. Qualitative Acquired

1. Uremia (renal disease)

2. Drugs

D. Quantitative – PRODUCTION = DESTRUCTION + LOSS
1. Decreased production – platelet count <50,000 may be a result of:
a. Primary disorders of the bone marrow

b. Secondary disorders

2. Increased production

3. Increased destruction – can be immune-mediated or non-immune mediated
a. Immune-mediated mechanism by which there is increased sequestration and destruction

i. ITP (Idiopathic or Immune)

· First type – acute

Describe:

Who does it affect?

Treatment

· Second type – chronic

ITP diagnosed by exclusion – no lab test, must be ruled out by everything else

· ITP diagnosed by exclusion – no lab test, must be ruled out by everything else

b. Non-Immune –mediated
i. TTP: _____________________________

Describe:

Who does it affect?

Treatment

ii. HUS: _____________________________

Describe:

Who does it affect?

Treatment

4. Loss
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