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Cardiovascular System Laboratory Studies
I. Cardiac Risk Factors:  smoking, HTN, DM, ( LDL: ( HDL, obesity, OCP, family Hx, male and post-menopausal female, ethnicity (African Americans), Hx of occlusive vascular disease, sedentary lifestyle

II. Lipids and lipoproteins


Cardiac profile/lipoprotein analysis:  cholesterol (TC), HDL: LDL ( calculated cardiac risk, TG’s

A. Lipids:  do not circulate freely but are bound to proteins as bound complexes (lipoproteins)

1. Cholesterol/ total cholesterol (TC):  

a. Found free and esterified (1( ingested form)

b. Carried by lipoproteins:  80% LDL, 20% HDL

c. 200 mg/dL  is a conservative upper limit indicating the need for a lipoprotein analysis

d. HDL: LDL 

2. Triglycerides:  risk factor w/ cholesterol, but not considered independent (i.e. ( TG by itself is not a risk factor) 

a. 95% of tissue fat

b. Transported as chylomicrons:  want fasting test d/t effect of TG’s on lab tests

3. Free fatty acids:  formed from the breakdown of lipoproteins and TG’s

4. Phospholipids

B. Lipoproteins

1. Chylomicrons:  80-95% carry exogenous TG’s from intestine, where they are produced, to venous system via thoracic duct

a. 90% chylomicron TG removed by lipases in capillaries of mm cells and adipose tissue

b. Cleared w/in a few hours after a meal

i. presence after 12 hrs. suggests a familial triglyceridemia/hypercholesterolemia

ii. Purpose for 12 hr fast for lipid tests as they make the plasma milky

2. Very low density lipoproteins (pre-(, VLDL):  carries endogenous TG’s (and FFA’s, PL’s) from the liver to adipocytes and mm cells

a. Lipases degrade endogenous TG as w/ chylomicrons ( intermediate density lipoproteins (IDL)

b. In 2-6 hrs. IDL TG’s removed ( LDL

3. Low density lipoproteins ((, LDL):  carries cholesterol from the liver to the tissues

a.  
50-6-% cholesterol, 25% protein

b.
Plasma half-life of 2-3 days  

c. Liver removes ~ 70% 

i. 
Receptor mediated uptake:  apolipoprotein B is the LDL ligand that binds LDL receptors

ii.
Small amount likely removed by non-LDL receptor pathways i.e. macrophages ( foam cells of AS plaques

4. High density lipoproteins ((, HDL):  transport cholesterol from tissue to the liver

a. 20% cholesterol, 50% protein, 30% phospholipid


C.
Lab Tests

1. Lipoprotein a: ( correlated w/ risk for CVD, but not necessarily AS it is an independent risk factor

a. Possible good screen for CVD in young adults who do not have apparent Sn/Sx of CVD

2. Protein constituents associated with lipoprotein function:

a. HDL:  Apo-A1 ( activates lipolytic enzymes which can modify lipoprotein function to ( scavengability of HDL to take cholesterol to the liver (i.e. a good indication)

b. LDL:  Apo-B ( modulates activity of LDL (i.e. a bad indication); more sensitive indicator of atherosclerotic activity than LDL.

3. Homocysteine:  moderate to high levels are correlated w/ ( risk of AMI and CVD

a. Genetic and dietary factors accelerate the level of conversion of methionine to homocysteine

b. Deficiencies of B6, B12 and folate are all associated w/ increased homocysteine 

c. SAMe is necessary for methyl donation in the metabolism of methionine 


homocysteine ((cystathione synthase, B6) ( cysteine


homocysteine ( (folate, methylcobalamin) ( methionine

4. Fibrinogen:  high levels are assoc. w/ ( risk of CVD

a. Associated w/ all of the cardiac risk factors listed above

b. Preventative changes (diet, exercise, lifestyle changes) have demonstrated to lower fibrinogen levels

5. EKG:  does not depict mechanical state or valvular function, only state of conduction (N if electrical conduction is not disturbed)

6. Echocardiogram:  ultrasound of the heart which detects position, size, and movement of the heart valves and chamber walls

a. Uni-dimensional, 2-dimensional and Doppler modes are used for specific readings

b. some detectable abnormalities:  valvular stenosis/prolapse, septal or chamber wall rupture, congenital heart disease, cardiac aneurysm and prosthetic valve function.

7. CK-MB

8. LDH:  has 5 isoenzymes (1-5) 

a. Found in concentrations according to organs:  1:  heart, 2:  RBC’s, 5:  liver

b. Run as part as a LPK, LDH, AST:  if LD is normal then isoenzymes are run

1. N=  LD-1:  14-26%, LD-2:  29-39% (LD-1<LD-2)

2. AMI  LD-1> LD-2 (LD 1-2 flip); LD-1: LD total usually

9. Hydroxybutyrate ~ LD-1 tissue distribution thus is run concurrently

D. Abnormal lipid levels

1. Hypercholesterolemia:  

a. Overproduction of VLDL:  obesity, DM, alcoholism, nephrotic syndrome, genetic disorders

b. Defective clearance of VLDL

c. Increased conversion of VLDL to LDL

d. Defective clearance of LDL:  genetic or dietary (usually unlikely) induced defects in apo B, diminished or abnormal LDL receptors d/t:

i. Dietary cholesterol ( ( intracellular cholesterol suppresses LDL-receptor synthesis ( ( plasma LDL/ TC

ii. SaFA’s also ( plasma LDL/TC levels by reducing activity of the LDL receptor 

