
Lipase
Lipase	(triacylglycerolacylhydrolase,	EC	3.1.1.3)	is	a	glycoprotein	with	420,449	amino	acid	residues	and	a
molecular	weight	of	46,000–56,000	for	pancreatic	lipase	and	32,000–39,000	for	serum	lipase.

It	is	a	hydrolytic	enzyme	that	cleaves	triacylglycerols	with	fatty	acids	with	a	chain	longer	than	12	carbons,	in	the
presence	of	bile	acids	it	cleaves	fat	into	monoacylglycerols	and	diacylglycerols.	The	cleaving	of	fatty	acids	in	the
sn-1	and	sn-3.	positions	are	prefered	.	Similiarly	to	α-amylase	lipase	is	produced	by	pankreatic	glandular	cells	and
secreted	into	the	intestinal	lumen	in	pancreatic	juice.	The	concentration	gradient	between	pancreatic	tissue	and
serum	lipase	is	about	20,000:	1.

Serine	in	the	Asp-His-Ser	chain	is	necessary	for	enzymatic	hydrolysis;	The	pH	optimum	is	between	7.5	and	10,
depending	on	the	reaction	conditions;	The	pI	value	of	the	described	enzyme	forms	is	between	5.80	and	7.4.	In
addition	to	pancreatic	lipase,	there	are	other	forms	of	triacylglycerol	lipase,	such	as	liver	lipase,	which	can	be
distinguished	by	atoxyl	inactivation	(pancreatic	lipase	is	resistant).

Determination	of	lipase	activity
Determination	of	lipase	activity	involves	various	procedures:

enzymatic	cleavage	of	the	natural	substrate;
enzymatic	breakdown	of	chromogenic	and	fluorogenic	substrates;
immunological	methods	(ELISA,	latex	agglutination).

Nephelometric	and	turbidimetric	turbidimetric	techniques	based	on	the	cleavage	of	the	natural	substrate
triacylglycerol	are	most	commonly	used	.	Most	lipase	enzyme	assay	kits	also	contain	co-lipase.	The	turbidimetric
determination	of	lipase	activity	is	based	on	the	clarification	of	the	oil	emulsion	by	the	action	of	lipolytic	activity.
However,	this	process	can	also	be	influenced	by	other	components	of	the	serum,	such	as	the	so-called	clarification
factor	pseudolipase.	These	are	most	often	circulating	IgM	type	imunokomplexes.	For	the	differential	determination
of	serum	pancreatic	lipase	in	addition	to	pseudolipase	using	a	standard	turbidimetric	procedure,	a	procedure	based
on	the	inactivation	of	pseudoplipase	by	β-mercaptoethanol	was	developed,	which	leads	to	the	dissociation	of	IgM
complexes.	Newer	chromogenic	assays	are	based	on	an	enzyme	cascade	of	lipase	that	cleaves	1,2-diacylglycerol,
glycerol	kinase,	glycerol-3-phosphate	oxidase,	and	peroxidase	with	a	chromogenic	product.	A	completely	new	type
of	technique	for	the	determination	of	pancreatic	lipase	is	based	on	changing	the	conductivity	of	the	solution	by
releasing	fatty	acids	from	the	substrate	-	triolein;	it	is	detected	by	an	acoustic	sensor	and	the	measured	value	is
the	frequency	response.

Normal	values

up	to	1	μkat	/	l

Clinical	significance
Lipase	determination	is	of	clinical	importance	especially	in	acute	pancreatitis,	but	it	is	used	significantly	less
diagnostically	than	α-amylase	determination.	The	main	reason	is	the	technical	problems	that	the	lipase
determination	brought	until	recently.	For	these	reasons,	a	number	of	very	different	methods	for	the	determination
of	lipase	have	emerged,	the	results	of	which	are	very	difficult	to	compare	and	standardize,	as	an	example,
reference	limits.	However,	the	diagnostic	benefit	of	determining	pancreatic	lipase	levels	is	significantly	higher	than
that	of	α-amylase.	Serum	lipase	levels	remain	significantly	longer	than	amylase	levels	after	acute	pancreatitis
(increased	lipase	activity	after	14	days	is	described).	Due	to	the	fact	that	serum	lipase	has	its	origin	mainly	in
pancreatic	cells,	its	determination	provides	a	significantly	higher	specificity,	comparable	to	the	specificity	of	the
pancreatic	isoenzyme	α-amylase.	In	urine,	lipase	is	undetectable	and	not	determined	by	conventional	procedures.
The	macroform	also	exists	for	lipase,	but	again	this	assay	is	not	used	diagnostically.	Determination	of	stool	lipase
as	a	marker	of	pancreatic	function	has	also	not	been	successful.	Due	to	the	high	specificity,	the	immunological
detection	of	lipase	is	designed	for	practice,	especially	in	the	field	of	acute	medicine,	by	a	simple	latex	test.
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