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Apolipoproteins

What is the hyperlipidemia
The five hydrophilic carriers  (lipoproteins)

density تقل الكثافه sizeكلما كبر الحجم ال
اي ان كتله الcholesterolاعلى من كتله ال 

triglycerides لهذا حجم ال triglyceride اكبر من 
 cholesterol حجم ال

نسبة الtri التي يحملها البروتين تتناسب طرديا مه 
حجمه و عكسيا مع كثافته







Lipoprotein structure 







Esterification

Esterification













Eruptive skin
xanthomata
characteristic of
severe
chylomicronemia.

Tuberoeruptive and 
tuberous xanthomata 
typical of  familial 
dysbetalipoproteinemia. 
A. Knee B. Palm. 

Tendon xanthomata: typical of
heterozygous familial
hypercholesterolemia. Similar
xanthomata occur in patients
with familial defective
apolipoprotein B-100,
cerebrotendinous xanthomatosis,
and sitosterolemia.

Xanthoma striatum palmare
characteristic of  familial 
dysbetalipoproteinemia. 





Lipoproteins





















Total cholesterol
<200 Desirable
200–239 Borderline high
240 High
LDL cholesterol
<100 Optimal
100–129 Near or above optimal
130–159 Borderline high
160–189 High
190 Very high
HDL cholesterol
<40 Low
60 mg/dL High
Triglycerides
<150 Normal
150–199 Borderline high
200–499 High
500 Very high
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All values unit  are mg/dL



plaque
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The major components of  a well-developed intimal 
atheromatous plaque overlying an intact media. 





Due to endothelial dysfunction,

- LDL particles migrate from the blood and accumulate in the arterial intima,
forming pro-inflammatory particles.

- This results in the activation of endothelial cells, which secrete adhesion
molecules.

- Smooth muscle cells, which secrete chemokines and chemoattractants,
thereby recruiting monocytes to the arterial wall.

- Upon entry, monocytes transform into macrophages, which engulf the
accumulated lipids to form foam cells which aggregate to form a lipid core.

- Plaque rupture occurs when the fibrous cap becomes thin and partially
destroyed which leads to the development of thrombus and ultimately
coronary syndrome.
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Abnormalities that could present in the blood vessels



Abnormalities that could present in the blood vessels
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Shock

CardiogenicHypovolaemic

Anaphylactic Septic

Distributive

Neurogenic

Classification of  Shock







Key Issues In Shock

 Recognise and treat early (during compensatory phase)

Increased resp. rate,
Restlessness, Early
Anxiety, signs of 

shock

 Falling BP = Late sign of shock

 Pallor, tachycardia and slow capillary refill = Shock until 
proven otherwise

 Hallmark symptoms are:
Decreased BP
Increased HR





Inadequate cellular 
Oxygen Delivery

Inadequate 
Energy 
Production

Anaerobic 
Metabolism Lactic Acid 

Production

Metabolic 
Failure

CELL 
DEATH

Metabolic 
Acidosis





Compensated shock
• Presentation:

- Increased resp. rate, restlessness, anxiety (earliest signs of  shock).

- Tachycardia.

- Falling BP = late sign of  shock.

- Possible delay in capillary refill.

- Pale, cool skin (Cardiogenic, Hypovolaemic shock).

- Flushed skin (Anaphylactic, Septic, Neurogenic shock).

- Nausea, vomiting, thirst.

- Decreased body temperature (Feels cold).

- Weakness.





Irreversible Shock
• Loss of  peripheral vascular resistance.

• Confusion, slurred speech, unconscious.

• Slow, irregular, thready pulse.

• Falling BP (diastolic is zero).

• Cold, clammy cyanotic skin.

• Slow, shallow, irregular respirations.

• Dilated, sluggish pupils.

• Severely decreased body temperature.



Irreversible Shock leads to:

Renal failure.

Hepatic failure.

Multiple organ systems failure.

Adult respiratory distress syndrome.

Death.
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❑Pathophysiological Changes in HF

• Ventricular Dilatation.

• Myocyte Hypertrophy.

• Salt and Water Retention.

• Sympathetic Stimulation.

• Peripheral Vasoconstriction.



❑ Signs:
• Cardiomegaly.

• Elevated Jugular Venous Pressure.

• Tachycardia.

• Hypotension.

• Bi-basal crackles.

• Pleural effusion.

• Ankle Edema.

• Ascites.

• Tender hepatomegaly.

❑ Symptoms:
• Exertional Dyspnea.

• Orthopnea.

• Paroxysmal Nocturnal Dyspnea.



❑Classification of  HF:

I. No limitation. Normal physical exercise doesn’t cause fatigue, dyspnea or
palpitations.

II. Mild limitation. Comfortable at rest but normal physical activity produces
fatigue, dyspnea or palpitations.

III. Marked limitation. Comfortable at rest but gentle physical activity produces
marked symptoms of HF.

IV. Symptoms of HF occur at rest and are exacerbated by any physical activity.



Point of  maximum Impulse (PMI)

• The apex beat, also called the point of maximum impulse (PMI), is the furthermost point
outwards (laterally) and downwards (inferiorly) from the sternum at which the cardiac impulse
can be felt. The cardiac impulse is the result of the heart rotating, moving forward, and striking
against the chest wall during systole.

• The normal apex beat can be palpated in the precordium left 5th intercostal space, at the
point of intersection with the left midclavicular line. In children the apex beat occurs in the fourth
rib interspace medial to the nipple. The apex beat may also be found at abnormal locations;
in many cases of dextrocardia, the apex beat may be felt on the right side. Lateral and/or
inferior displacement of the apex beat usually indicates enlargement of the heart.



CHF Vicious Cycle
Low Output

Increased Preload      Increased Afterload Norepinephrine

Increased Salt Vasoconstriction Renal Blood Flow

Renin

Angiotensin I

Angiotensin II

Aldosterone



Acute Pulmonary Edema
a true life-threatening emergency




