Interpretation

(A) Lactate Dehydrogenase

LDH or Lactate Dehydrogenase is an enzyme (oxidoreductase ) involved in Glycolysis and it converts Pyruvate to Lactate under anaerobic Conditions. In the presence of Oxygen Lactic Acid can be oxidized to Pyruvic Acid again. LDH is found more in the Cardiac muscle (LDH-1 and LDH-2), Skeletal muscle (LDH - 4 and LDH – 5), Liver (LDH - 4 and LDH – 5), Kidney and Erythrocytes. Red blood cells are rich in LDH; hence in Hemolysis LDH levels are elevated. Particular care has to be taken while measuring LDH levels to ascertain that there is no hemolysis in the sample.

LDH consists of 4 subunits which may be of 2 different types = M and H (muscle and heart formerly known as A and B respectively). Five different isoenzymes are therefore possible, depending on the subunit composition. The active LDH Molecule is a Tetramer of molecular weight 130000 having 2 M and 2 H each having mol wt of 34,000 Daltons. Only the tetrameric forms are enzymatically active. The molecular weight of all isoenzymes is 140 kDa. L(+)-lactate dehydrogenase is specific for L(+)-lactate and does not react with D(-)-lactate.  LDH is used in coupled enzyme assays, for example in thedetermination of ATPase, myokinase and pyruvatekinase. It may also be used in the determination of lactate, pyruvate and various other metabolites. 

	Isoenzyme
	Subunits
	Mol Formula
	Found in 
	Starch Electrophoresis

	LDH 1
	HHHH
	H4
	Cardiac
	Moves far towards Anode, b/w Albumin and alpha-1-globulin

	LDH 2
	HHHM
	H3M
	
	alpha-2-globulin

	LDH 3
	HHMM
	H2M2
	
	Beta region

	LDH 4
	HMMM
	HM3
	
	Fast gamma

	LDH 4
	MMMM
	M4
	Liver
	Behind gamma globulins


Normal Value of LDH is 60 to 250 IU/L (120 – 500 units/ml by Karmen spectroscopic method) It is elevated in Acute Myocardial infarction, Carcinomatosis, Acute Leukaemias, Granulocytic leukaemia, Pulmonary infarction, Renal Necrosis and Muscle Disease. Less pronounced LDH increases are seen in inflammatory hepatic disorders. 

In Myocardial infarction there is elevated LDH level

· The peak rise in Serum LDH is roughly proportional to the extent of the injury to the myocardial tissue

· The elevated levels may persist for more than a week after CPK and SGOT levels have returned to normal

· Serum LDH level > 1500 IU/L in AMI suggests grave prognosis

(B) Creatine Kinase
In Humans Creatine Phosphokinase (Creatine kinase CK or CPK) exists as three different isoenzymes

	Type
	Polypeptide Chains
	Electrophoretic Mobility
	Tissues Found

	CPK -1
	BB
	Fast moving : more -ve charge
	Brain

	CPK -2
	MB
	
	Myocardium

	CPK -3
	MM
	Slow moving
	Skeletal Muscle


Levels in acute MI begin to rise within 4 hours of injury, peak at 18-24 hours, and subside over 3-4 days. CK 2 activity peaks 24 hours after Myocardial Infarction where as LDH activity peaks 36 hours

(C) Troponin
Cardiac-specific troponin T (cTnT) and cardiac-specific troponin I (cTnI) have amino acid sequences different from those of the skeletal muscle forms of these proteins. These differences have permitted the development of quantitative assays for cTnT and cTnI with highly specific monoclonal antibodies. Since cTnT and cTnI are not normally detectable in the blood of healthy individuals but may increase after AMI to levels over 20 times higher than the cutoff value (usually set only slightly above the noise level of the assay), the measurement of cTnT or cTnI is of considerable diagnostic usefulness, and they are now the preferred biochemical markers for MI. The cardiac troponins are particularly valuable when there is clinical suspicion of either skeletal muscle injury or a small MI that may be below the detection limit for CK and CKMB measurements. Levels of cTnI are detectable in serum 3-6 hours and may remain elevated for 7 to 10 days after AMI, and cTnT levels may remain elevated for up to 10 to 14 days. Thus, measurement of cTnT or cTnI has replaced measurement of lactate dehydrogenase (LDH) and its isoenzymes in patients with suspected MI who come to medical attention more than 24 to 48 h after the onset of symptoms.

Troponin T is useful (and is preferable to CPK - MB)

1. for the bed side diagnosis of MI

2. for the diagnosis of Acute MI Post operatively after CABG

3. for the diagnosis of Small Infarcts

However Troponin T is NOT useful 
1. for the diagnosis of Reinfarction after 4 days as they remain elevated for 7 to 10 days
(D) Amylase
Amylase is elevated in Pancreatitis, Parotitis, Perforation
