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Pancreatic amylase
α-amylase[1] [2][3][4][5][6][7][8][9][10](AMS, α-1,4-glucan-4-glucan hydrolase, EC 3.2.1.1)
hydrolyses the α-1-4-glycoside bond; The pH optimum of α-amylase is between 7.0-7.2.
It occurs in the body in two forms - as a salivary and pancreatic isoenzyme according to
organ origin. Both isoforms of AMS differ from each other in the sugar component and
can be distinguished electrophoretically or by precipitation using a special lectin or
antibody[11]. α-amylase is formed in the acinar cells of the pancreas and accumulates in
zymogenic granules. It enters the intestinal lumen in the form of pancreatic secretion
(pancreatic juice) along with other digestive enzymes. Under physiological conditions,
the enzyme molecule is not absorbed by the intestinal surface and the serum level is
low, corresponding to the activity of the enzyme released into the circulation directly
from the glandular cells, resp. lymphatic drainage. The molecular weight of α-amylase is
55,000. Α-Amylase is eliminated from the circulation in the kidneys by glomerular
filtration. The macroform of the enzyme (macroamylase)[12][13][14][15][16] is formed by
the binding of the enzyme to certain proteins in the blood serum, especially
immunoglobulins, circulating immunocomplexes or other glycoproteins. The macroform
of the enzyme has a significantly higher molecular weight (from 150,000 to 2,000,000)
and is therefore not eliminated by glomerular filtration. For clinical diagnosis, serum
and urinary α-amylase levels are determined and the amylase / creatinine clearance
index is calculated.

Pankreatic amylase

Kategorie:Vložené články Kategorie:Biochemie Kategorie:Klinická biochemie Kategorie:Gastroenterologie

Laboratory determination
[edit part (https://www.wikilectures.eu/index.php?title=Amylase/laboratory_determination&action=edit)]
of α-amylase concentration
In the laboratory, protein
concentration can be determined by immunological techniques or enzyme catalytic
concentration using specific substrates. The presence of inhibitors in the serum and the
formation of enzyme macroforms should be considered when determining both mass
and catalytic enzyme concentrations. The commonly used determination of α-amylase
activity is based on the cleavage of a chromogenic substrate. Older processes that used
derivatives of the natural substrate, starch, were difficult to standardize and are no
longer used. Current synthetic substrates are derived from maltose, as chromogen is the
most commonly used 4-nitrophenyl phosphate. The determination of α-amylase
isoenzymes is made possible by the inhibition of one of the two isoenzymes by a specific
monoclonal antibody.
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Total α-amylase in diagnosis
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amylase
Elevated levels of total α-amylase activity are evident in a number of diseases. The most
common diagnostic reason is suspected acute pancreatitis. Although the level of total αamylase is increased in 100% of acute pancreatitis, it is also increased in 80% of all
cases of acute abdominal pain. The determination of the pancreatic isoenzyme αamylase (β-amylase) has a significantly greater diagnostic benefit, the level of which is
also increased in 100% of cases of acute pancreatitis, and is only increased in 10% of
acute abdominal pain. In routine clinical practice, the criterion of a five-fold increase in
total amylase is used, which is a diagnostic indicator of acute pancreatitis. Elevated
serum levels are, of course, demonstrable in both acute and chronic kidney diseases, in
intestinal inflammations in 30% of cases of acute appendicitis. The increase in urinary αamylase levels in acute pancreatitis persists longer and occurs later than the increase in
serum levels. The salivary type of α-amylase (S-amylase) is increased in diseases of the
salivary glands, in some lung diseases, in a number of malignant tumors, ovarian cysts,
ectopic pregnancy. Normal values of the ratio of amylase to creatinine clearance are
between 2-4%, in pancreatitis the index rises to 10%. An increased amylase / creatinine

Markers of acute pancreatitis

clearance index has been demonstrated, for example, in diabetic ketoacidosis, burns, myeloma and renal disorders. Decreased
clearance index is diagnostically significant for macroamylasemia.
There are also specific methods for the determination of salivary α-amylase, such as monoclonal antibody ELISA.
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Detection of macroamylase
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complex in serum
Macroamylase and is the
cause of 8–12% of cases of hyperamylase (increased values of total serum α-amylase). The cause is a macrocomplex of the enzyme with
high molecular weight serum proteins, especially with immunoglobulins IgA and IgG. A similar macrocomplex is formed by other
enzymes, such as pancreatic lipase. The α-amylase macroform can be determined by gel filtration, electrophoresis, PEG precipitation
or ELISA. Quantitative determination of the enzyme macroform ratio is most accurate using gel permeation chromatography on
Sephadex® G-100. The separation takes place in a refrigerated box at 10 ° C on a 9 × 150 mm column at a flow rate of 3 ml / hour for
5 hours. The α-amylase activity in the individual fractions is determined enzymatically by a standard procedure with pNP blocked
maltoheptaoside and the result is the ratio of both forms of the enzyme.
An important aspect for the detection of the macroamylase complex is the instability of the complex with immunoglobulins. The
complexes dissociate during serum freezing and thawing, so macroamylase must be detected in a freshly collected serum sample.
Reference values: The macroform of the enzyme is not present under physiological conditions. The test result is given as a
percentage of the amylase macroform calculated from the activities of the individual fractions. A positive result, a proof of the
complex, is therefore a value> 0.
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amylase in stool
Determination of pancreatic
amylase in faeces [17][18][19][20] is a relatively little used test, which is also an immunochemical test with an antibody to human
pancreatic amylase - a novelty that appeared in 2000. Normal values are above 360 µg / g stool, calibration standards are in the range
of 0-12,000 µg / g. The test is based on the ILMA (ImmunoLuminoMetric Assay) principle with a luminescent measurement marker
being acridinium ester. The original work on the determination of pancreatic amylase in stool mainly describes the detection of
isoenzymes and the correlation with other pancreatic enzymes in stool in patients with pancreatic insufficiency.
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