
Lipidi	
I	lipidi	(dal	greco	lipos	=	grasso)	comprendono	numerose	sostanze	con	cara7eris8che	e	
proprietà	diverse,	accomunate	dall’essere	pra8camente	insolubili	in	acqua	e	solubili	invece	
nei	solven8	organici	(come	il	tetracloruro	di	carbonio,	cloroformio,	etere,	ecc.).		
Dal	punto	di	vista	funzionale,	possono	essere	classifica8	in	lipidi	di	deposito	o	trigliceridi	
(98%),	che	fungono	da	riserva	energe8ca	e	lipidi	cellulari	(2%):	fosfolipidi,	glicolipidi	e	
colesterolo,	che	hanno	invece	funzione	stru5urale	(in	quanto	principali	componen8	delle	
membrane	cellulari).	Una	terza	categoria,	presente	in	tracce	nell’organismo,	svolge	
funzioni	biologiche	più	specializzate	come	ormoni,	mediatori	locali,	secondi	messaggeri,	
an9-ossidan9	e	pigmen9	per	l’assorbimento	della	luce,	ecc.	(per	es.	ormoni	steroidei,	
eicosanoidi,	vitamina	E,	vitamina	A	o	re9nolo).	
	
Rappresentano	il	15-20%	circa	del	corpo	di	un	mammifero	(10	kg	in	un	individuo	di	70	kg).	
L’apporto	lipidico	raccomandato	ammonta	al	30%	delle	calorie	totali	nei	giovani	e	
diminuisce	con	il	progredire	dell’età	fino	al	20-25%.	
	
Oltre	alla	quan8tà	è	molto	importante	anche	la	qualità:	gli	acidi	grassi	saturi	non	
dovrebbero	superare	il	10%	delle	calorie	totali,	mentre	la	rimanente	quota	dovrebbe	essere	
coperta	dai	mono	e	dai	polinsaturi.	



Metabolismo	dei	lipidi	



Metabolismo	dei	lipidi	



Triacilglicerolo	



Acidi	grassi	a	18	atomi	di	carbonio	(C18)	

Ac.	Stearico														Ac.	Oleico															Ac.	Linoleico					Ac.	Linolenico	



Gli	acidi	grassi	più	comuni	



I	deriva9	dell’acido	arachidonico	–	gli	eicosanoidi	

(ciclossigenasi)	



	
	
Acido	linolenico	(n-3	o	omega-3)	(cane	e	ga5o)	
Acido	arachidonico	(n-6	o	omega-6)	(ga5o)	
	
	
	
	
	
	
	
Acido	arachidonico	->	eicosanoidi	(mediatori	lipidici	pro-infiammatori,	vasocostri5ori	e	pro-aggregan9)	
EPA	e	DHA	->	resolvine	(mediatori	lipidici	an9-infiammatori,	vasodilatatori	e	an9-aggregan9)	

Acidi	grassi	essenziali	per	cane	e	ga5o	





I	principali	acidi	biliari	e	i	loro	coniuga9	

Taurina:	amminoacido	non	standard,	essenziale	per	la	nutrizione	del	ga7o	



Complesso fosfolipasi A2-micella 

0.5	–	1	µm	



Membrane	biologiche	

ConceR	chiave	
•	Le	proteine	integrali	di	membrana	contengono	una	stru7ura	transmembrana	la	
cui	superficie	è	idrofobica.	

	
•	Le	proteine	periferiche	di	membrana	interagiscono	non	covalentemente	con	
altre	proteine	o	lipidi	a	livello	della	superficie	della	membrana.	

	

•	Le	principali	cara7eris8che	biochimico-funzionali	delle	membrane	derivano	
dalle	proteine	di	membrana	(trasporto,	rece7oriale,	eso-	ed	endo-citosi,	ecc).	

	



La	membrana	plasma9ca	



Figure 16.30 !

Action of phospholipase A2. X represents a
polar head group. R1 and R2 are long hy-
drophobic chains, making up much of the
phospholipid molecule.
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" Figure 16.31
Structure of phospholipase A2 from cobra
venom. Phospholipase A2 catalyzes the 
hydrolysis of phospholipids at lipid–water 
interfaces. The model shows how a 
phospholipid substrate (dimyristoyl 
phosphatidylethanolamine, space-filling
model) can fit into the active site of the
water-soluble enzyme. A calcium ion 
(purple) in the active site probably helps
bind the anionic head group. About half of
the hydrophobic portion of the lipid would
be buried in the lipid aggregate. Mammalian
phospholipases are structurally similar to
the venom enzyme. [PDB 1POB].

macromolecular particles known as lipoproteins. A lipoprotein has a hydrophobic core
containing triacylglycerols and cholesteryl esters and a hydrophilic surface consisting of
a layer of amphipathic molecules such as cholesterol, phospholipids, and proteins
(Figure 16.32).

The largest lipoproteins are chylomicrons that deliver triacylglycerols and choles-
terol from the intestine via the lymph and blood to tissues such as muscle (for oxida-
tion) and adipose tissue (for storage) (Figure 16.33). Chylomicrons are present in blood
only after a meal. The cholesterol-rich remnants of chylomicrons—having lost most of
their triacylglycerol—deliver cholesterol to the liver. Liver cells are responsible for syn-
thesizing most of the newly synthesized cholesterol that enters the bloodstream but al-
most all cell types make cholesterol for internal use. Lipoproteins deliver both dietary
and liver-derived cholesterol to the rest of the body’s cells. Cholesterol biosynthesis is
regulated by hormones and by the levels of cholesterol in the blood.

Blood plasma contains several other types of lipoproteins. They are classified ac-
cording to their relative densities and types of lipid (Table 16.1). Since proteins are
more dense than lipids, the greater the protein content of a lipoprotein, the greater its
density. Very low density lipoproteins (VLDLs) consist of approximately 98% lipid and
only 2% protein. VLDLs are formed in the liver and carry lipids synthesized in the liver,
or not needed by the liver, to other tissues such as adipose tissue. Lipases within capil-
laries of muscle and adipose tissue degrade VLDLs and chylomicrons. When VLDLs
give up triacylglycerols to tissue cells their lipid content decreases and their remnants

BOX 16.6 EXTRA VIRGIN OLIVE OIL

Olive oil contains mostly triacylglycerols. If it has been pro-
duced by crushing olives with no additional chemical treat-
ment, then it is called virgin olive oil according to the Inter-
national Olive Oil Council (IOOC).

The quality of olive oil is often determined by the pres-
ence of free fatty acids that form when triacylglycerols break
down during production. Virgin olive oil should have less
than 2% free fatty acids (acidity) and extra virgin olive oil has
less than 0.8% free fatty acids (acidity).

! Extra virgin olive oil. Extra virgin olive oil has less than 0.8% free
fatty acids. http://www.examiner.com/fountain-of-youth-in-atlanta/
extra-virgin-olive-oil-benefits
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Tossicologia	a	livello	molecolare:	il	
veleno	del	cobra	

Struttura tridimensionale della fosfolipasi A2 
dal veleno di cobra, con�
un suo substrato (un glicerofosfolipide) 

Figure 16.30 !

Action of phospholipase A2. X represents a
polar head group. R1 and R2 are long hy-
drophobic chains, making up much of the
phospholipid molecule.
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Structure of phospholipase A2 from cobra
venom. Phospholipase A2 catalyzes the 
hydrolysis of phospholipids at lipid–water 
interfaces. The model shows how a 
phospholipid substrate (dimyristoyl 
phosphatidylethanolamine, space-filling
model) can fit into the active site of the
water-soluble enzyme. A calcium ion 
(purple) in the active site probably helps
bind the anionic head group. About half of
the hydrophobic portion of the lipid would
be buried in the lipid aggregate. Mammalian
phospholipases are structurally similar to
the venom enzyme. [PDB 1POB].

macromolecular particles known as lipoproteins. A lipoprotein has a hydrophobic core
containing triacylglycerols and cholesteryl esters and a hydrophilic surface consisting of
a layer of amphipathic molecules such as cholesterol, phospholipids, and proteins
(Figure 16.32).

The largest lipoproteins are chylomicrons that deliver triacylglycerols and choles-
terol from the intestine via the lymph and blood to tissues such as muscle (for oxida-
tion) and adipose tissue (for storage) (Figure 16.33). Chylomicrons are present in blood
only after a meal. The cholesterol-rich remnants of chylomicrons—having lost most of
their triacylglycerol—deliver cholesterol to the liver. Liver cells are responsible for syn-
thesizing most of the newly synthesized cholesterol that enters the bloodstream but al-
most all cell types make cholesterol for internal use. Lipoproteins deliver both dietary
and liver-derived cholesterol to the rest of the body’s cells. Cholesterol biosynthesis is
regulated by hormones and by the levels of cholesterol in the blood.

Blood plasma contains several other types of lipoproteins. They are classified ac-
cording to their relative densities and types of lipid (Table 16.1). Since proteins are
more dense than lipids, the greater the protein content of a lipoprotein, the greater its
density. Very low density lipoproteins (VLDLs) consist of approximately 98% lipid and
only 2% protein. VLDLs are formed in the liver and carry lipids synthesized in the liver,
or not needed by the liver, to other tissues such as adipose tissue. Lipases within capil-
laries of muscle and adipose tissue degrade VLDLs and chylomicrons. When VLDLs
give up triacylglycerols to tissue cells their lipid content decreases and their remnants

BOX 16.6 EXTRA VIRGIN OLIVE OIL

Olive oil contains mostly triacylglycerols. If it has been pro-
duced by crushing olives with no additional chemical treat-
ment, then it is called virgin olive oil according to the Inter-
national Olive Oil Council (IOOC).

The quality of olive oil is often determined by the pres-
ence of free fatty acids that form when triacylglycerols break
down during production. Virgin olive oil should have less
than 2% free fatty acids (acidity) and extra virgin olive oil has
less than 0.8% free fatty acids (acidity).

! Extra virgin olive oil. Extra virgin olive oil has less than 0.8% free
fatty acids. http://www.examiner.com/fountain-of-youth-in-atlanta/
extra-virgin-olive-oil-benefits
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TIPI	di	TRASPORTO	a5raverso	la	membrana	



Trasporto	Facilitato:	il	trasporto	del	glucosio	


