Enzymes have therapeutic applications,
including streptokinase/urokinase for
acute Ml and pulmonary embolism,
trypsin/lipase/amylase for pancreatic
insufficiency, asparaginase/glutaminase for
acute lymphoblastic leukemias,
hyaluronidase for enhanced local
anesthesia, papain and chymotrypsin for
pain relief and anti-inflammatory effects,
alpha-1 antitrypsin for deficiency and
emphysema, and serratiopeptidase for
pain relief and anti-inflammatory effects.

Serum enzyme tests are categorized into
those reflecting hepatocyte damage and
those reflecting cholestasis.

Aminotransferases (AST and ALT) are
sensitive indicators of liver cell injury.

AST is found in the liver, cardiac muscle,
skeletal muscle, kidneys, brain, pancreas,
lungs, leukocytes, and erythrocytes.

ALT is primarily found in the liver.

Aminotransferases are released into the
blood when there is liver cell membrane
damage.

Levels up to 300 U/L are nonspecific;
striking elevations (>1000 U/L) are
associated with extensive hepatocellular
injury.

In acute hepatocellular disorders, ALT is Liver Diseases

usually higher than or equal to AST.

An AST:ALT ratio > 2:1 suggests alcoholic
liver disease.

Low ALT levels may be due to alcohol-
induced pyridoxal phosphate deficiency.

In obstructive jaundice, aminotransferases
are usually not greatly elevated.

Enzymes reflecting cholestasis include
alkaline phosphatase (ALP), 5'-
nucleotidase, and y-glutamy!l
transpeptidase (GGT).

ALP and 5'-nucleotidase are found in or
near the bile canalicular membrane; GGT
is in the endoplasmic reticulum and bile
duct epithelial cells.

ALP is elevated in rickets, osteomalacia,
hyperparathyroidism, Paget's disease, and
bone malignancies.

: N , Bone Diseases
Acid phosphatase is highly elevated in

bony metastasis of prostate carcinoma. /

Aldolase is moderately increased in
dermatomyositis and muscular
dystrophies.

dystrophies.

. . , \ Muscle Diseases
CPK is elevated in neurogenic muscular f

Amylase is elevated in acute pancreatitis
(levels above 1000 units are diagnostic),
perforated peptic ulcers, and intestinal
obstruction.

Llpas_e |§ elevated in acute pancreatitis \ Gastrointestinal Tract Diseases
(persisting longer than amylase), mumps,

perforated duodenal and peptic ulcers,
and intestinal obstruction.

Several enzymes serve as tumor markers,

including acid phosphatase, alkaline

phosphatase, LDH, B-glucuronidase,

leucine aminopeptidase, and neuron-

specific enolase. Enzymes as Tumor Markers
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Enzymes as Diagnostic Markers

Enzymes can serve as indicators of
underlying diseases and their
management.

Functional plasma enzymes, such as
lipoprotein lipase and
pseudocholinesterase, perform
physiological functions in the blood. Most
are synthesized and secreted by the liver.

Nonfunctional plasma enzymes,
originating from cell destruction, increase
in levels due to tissue damage or necrosis
from injury or disease. This increase is a
key diagnostic indicator.

Diagnostic Significance of

Possible mechanisms for increased serum
enzyme levels include necrosis, increased
cell permeability, increased enzyme
production, and increased tissue enzyme
source.

Decreased serum enzyme levels can result
from decreased formation (genetic or
acquired), enzyme inhibition, or lack of
cofactors.

Single or serial enzyme assays help in
diagnosis, differential diagnosis, and early
detection of diseases.

muscle, bone diseases, cancers, and
gastrointestinal tract diseases.

Enzyme estimations aid in determining

disease prognosis, response to drugs, and
Enzymes Clinical Significance of Enzyme Estimation disease time course.

Enzyme estimations are crucial for

diagnosing myocardial infarction, liver,

AMI diagnosis relies on WHO criteria: chest
pain, ECG changes, and increased
biochemical markers of myocardial injury.

markers; myoglobin, while sensitive, is non-
specific.

ECG is specific but lacks sensitivity;

biochemical markers offer excellent

sensitivity.

Combining sensitive and specific tests
Enzymes in Myocardial Infarction Diagnosis enhances diagnostic accuracy.

Serum enzymes routinely used for AMI

diagnosis include CPK, CPK-MB, troponin

T, troponin |, and myoglobin. Troponins

and CK-MB are sensitive and specific

CPK is primarily found in the heart and
skeletal muscles.

After myocardial infarction, serum CPK
increases within 3-6 hours, peaks at 24-30
hours, and returns to normal in 2-4 days.
CPK is a sensitive indicator of early
myocardial ischemia.

Creatine Kinase (CPK) and Isoenzymes
Normal CPK levels are almost entirely MM
isoenzyme; elevated levels in AMI are
about half MM and half MB.
Myocardial muscle uniquely contains over
5% of total CK activity as the CK2

Aspartate Aminotransferase (AST)

Lactate Dehydrogenase (LDH)

isoenzyme; in AMI, this increases up to 20-
fold.

Also known as SCOT.

Serum AST rises sharply within 12 hours in
acute M|, peaks at 24 hours or more, and
returns to normal in 3-5 days.

The rise depends on the infarction extent;
re-infarction causes a secondary rise.

Prognostic significance: levels above 350
U/L indicate massive infarction, levels
above 150 U/L are associated with high
mortality, and levels below 50 U/L are
associated with low mortality.

AST elevation is also seen in muscle and
hepatic diseases, but these can be
differentiated using other enzyme
estimations.

Catalyzes the reversible conversion of
pyruvate and lactate.

In acute MI, serum LDH rises within 12-24
hours, peaks at 48 hours, and returns to
normal in 8-14 days.

The rise magnitude is proportional to the
infarction extent.

Serum LDH elevation may persist longer
than CPK and SGCOT.

Serum Enzymes in Specific

Diseases

LDH elevation is also seen in hemolytic
anemias, hepatocellular damage,
muscular dystrophies, carcinoma,
leukemia, and other conditions causing
cell necrosis.

LDH isoenzyme study is more significant
than total LDH due to its increase in many
diseases. LDH is a tetramer with H (heart)
or M (muscle) subunits.

Not enzymes, but accepted markers of M.

The troponin complex consists of three
components: Troponin C, Troponin |, and
Troponin T.

Troponin | is released within 3-6 hours of
cardiac manifestations, peaks at 1-24
Cardiac Troponins hours, and remains elevated for 4-7 days.

Troponin T increases within 4-6 hours,
peaks at 10-24 hours, and remains elevated
for 10-24 days.

TnT2 estimation is a 100% sensitive index
for myocardial infarction.

Part of a family including ANP and CNP.

BNP is primarily found in cardiac ventricles.

It is a reliable marker of ventricular
Brain Natriuretic Peptide (BNP) function.

Patients with congestive heart failure have
high plasma concentrations of ANP and
BNP.

A very sensitive but non-specific early
marker of MI.

Myoglobin as a Cardiac Marker Its level rises within one hour of infarction.

Falsely high levels may be seen in renal
failure or muscle injuries.




