Lipidos



Caracteristicas generales

e Grupo muy heterogéneo

e Insolubles en soluciones acuosas
e Solubles en solventes no-polares
e No forman polimeros

e En general se forman por condensacion de moléculas de
acetato



Funciones
e Reserva energeética
e Estructural
 Aislante térmico
e Hormonal

e Formacion de membranas
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Some Naturally Occurring Fatty Acids

Solubility at 30 °C
(mgfg solvent)

Carbon Common name Melting
skeleton Structure ™ Systematic name’ (derivation) point ("C)  Water  Benzene
12:0 CH4lCHa o CO0H n-Dodecanoic acid Lauric acid 442 0063 2,600

(Latin faurus,
“laurel plant™)
14:0 CH4{CH,),,C00H n-Tetradecanoic acid Myristic acid 539 0024 874
(Latin Myristica,
nutmeg genusl

1&:0 CHLCH, 4 CO0OH n-Hexadecanaic acid Palmitic acid R3.1 00083 348
(Latin palma,
“palm tres")

12:0 CHZiCH 0 5C00H n-Octadecancic acid Stearic acid 59,6 000324 124

(Grask stear,
“hard fat”)

20:0 CH4ICH, ) 5C00H n-Eicosancic acid Arachidic acid 76.5
(Latin Arachis,
legume genus)

24:0 CHLlCHa 20 CO0H n-Tetracosanoic acid Lignoceric acid 86.0

(Latin #igmum,
“wood” + cera, “wax”)

1E:1(a%) CHZICH, ) CH=CHICH};CO0H  ois-9-Hexadecenoic acid Palmitoleic acid —0.5
18:1(a%) CHZiCH,;CH=CHICH:);CO0H  eis-9-Octadecencic acid Oleic acid 124
(Latin olewm,
“oil™)
18:2{a%1%) CH4(CH,),CH=CHCH,CH= cis-,cis-9,1 2-Octadecadienoic  Lincleic acid -5
CH(CHZ),CO0H acid (Graek linon, “flax™)
18:3(a*121%  CH,CH.CH=CHCH.CH= cis-, ois-,oi5-9,12, 1 5 a-Linolenic acid —-11
CHCHLCH=CHICH,1;C00H Cctadecatrienoic acid
20:4AFEILY BH(CHL ) CH=CHCH.CH= Ci5-, Cis-, cis-,ci5-5,8,11,14- Arachidonic acid —49.5
CHCH,CH=CHCH.CH= lcosatetraznoic acid

CHICHa1,C00H



Propiedades fisicoquimicas

e C3-C4 son liguidos solubles en agua y volatiles

e c1 se denomina alfa, el resto, beta, gamma, etc.
e SOn acidos deébiles

e C6 en adelante insolubles en agua

e C10 en adelante so6lidos

» saturados o insaturados

e En general configuracion ci/s

e La temperatura de fusion aumenta con el nimero de atomos
de C.

e La temperatura de fusion disminuye con el nUmero de
insaturaciones

 La solubilidad en agua disminuye con el aumento del nimero
de atomos de C y la disminucion de las insaturaciones.

«Solubles en soluciones alcalinas (jabones)
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Triacilgliceroles
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Fatty adds (% of total)
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En general animales terrestres, acidos
grasos saturados (C14-C24) y el alcohol
es alifatico, lineal, saturado (C16-C34)



Storage Membrane lipids (polar)
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! 'HE—G—C\/\MM/\A Saturated fatty acid
{e.g., palmitic acid)
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Unsaturated fatty acid
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Hg—(}—{-l’—ﬂ— X
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MName of Net charge

glycerophospholipid Name of X Formula of X (at pH 7)
ﬁ PhﬂSp].'.lﬁtidiC acid —_ —H -1

Phosphatidylethanolamine Ethanolamine — CHQ_CHQ_ITIH'_] 0

+ "
Phosphatidylcholine Choline — CH;—CHz—NI(CH;)s 0
Phosphatidylserine Serine — CHE‘EH—I:IHE -1
00~
Phosphatidylglyearnol Glyoerol — CH.—CH—CH-—0OH -1
H
Phosphatidylinositol myo-Inozitol 4,5- —4
4 G-bisphosphate hisphosphate
Cardiolipin Phosphatidyl- — CHy -2
glvearal HOH O
Hy—O—P—0—CH,;
I
CH—O—C—R!
O
H.—0—C—R?
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Lipidos con enlace eter

etherJdinked alkene
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Degradacion enzimatica de los fosfolipidos
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Fosfolipasas Al y A2 generan los derivados lisofosfogliceridos (de
tipoly2)



Membranas
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Percentage of Total Composition in

Human

Erythrocyte E. cofi

Plasma Human Beet Heart Cell
Lipid Membrane Myelin Mitochondria ~ Membrane
Phosphatidic acid 1.5 0.5 0 0
Phosphatidvicholine 19 10 39 0
Phosphatidylethanolamine 18 20 27 65
Phosphatidylglveerol 0 0 0 158
Phosphatidylinositol 1 1 7 0
Phosphatidylserine 2.0 8.0 0.5 0
Sphingomyelin 17.5 5 0 0
Glycolipids 10 26 0 0
Cholesterol 25 26 3 0
(rthers 0 0 23.5 17

Spurcer [Data from C. Tanford, The Hydrophobic Effect (Mew York: Wiley, 1973),
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Gel Liquid crystal
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Esfingolipidos

Sphingosine

HO—CH—CH=CH—i{CHa.)j;z—CH, Fatty acid
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Sphingosine
HO—CH—CH-CH—(CH:)>—CH,4

Fatty amd
Sphingelipid 9
phingelipi
{general H—N—{J;l
etructure) [ VA VA VAV VA VIO VA VN
Hy—O—X
MName of sphingolipid Name of X Formula of X
ﬁ Ceramide — —H
O
[ Esﬁ N g om | e I | nas Sphingomyelin Phosphocholine — P—0—C H;-—EHE—I:IIEH;,]Q
Neutral glveolipids
Ce rebrésidos Glucosyleerabroside Glucosa

Glicoesfingolipidos

GIObOSIdOS Lactoayleeramida Di-, tri-, or _ e @
(a globoside) tetrazaccharide

Gangliésidos
Canglioside GM2 Complex

\ olignsaccharide e @ @




Ceramide

O Antigen

figure 11-12

Glycosphingolipics as determinants of blood groups.
The human blood groups (O, A, B) are determinad in part
by the oligozaccharide head groups (blue) of these gly-
cosphingolipids. The same three oligosaccharides are
alzo found attached to cerain blood proteins of individ-
uals of blood types O, &, and B, respectively. (Fuc repre-
sents the sugar fucoss.)




Terpenoides

Derivan de la union de unidades de isopreno. Grupo muy
diverso

Hormonas sexuales, hormonas de insectos, vitaminas
lipsolubles, aceites esenciales, alcaloides, polimeros(caucho)

i
CH;=C—CH=CH,
[zoprene



Monoterpenos (2 unidades de terpenos)
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camphor umbellulol R-PIOCE



Sesquiterpenos (3 unidades de terpenos)
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Triterpenoides (6 unidades de isopreno)

Squalene
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Esteroles
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Testosterone
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Aldosterone
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Estradiol

Prednisolone

Hormonas esteroideas

Cortisol

Pradnisone



Eicosanoides:Prostraglandinas, leucotrienos y tromboxanos
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Carotenoides

phytoene (CyHg: colorless; A, 285 nm)
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Iveapene (CyHsg: red; 4, 476 nm)
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v-carcitene (Cyllss; orange; 4., 460 nm)
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a-carotene (CypHs,; orange; 4. 456 nm)
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A-carotene (CyHs, orange; A, 463 nm)
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