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FIGURE 11.1 Schematic diagram of simple and complex lipids.
* The alcohol can be choline, serine, ethanolamine, inositol, or certain others.

‘ Glycolipids ) ]

Glucose or
Galactose

Fatty acid




Fatty acids
Formic Acetic acid Propionic Butyric acid
acid (1:0)  (2:0) acid (3:0) (4:0)
0O 0 O O
Ho’lﬂ4 HO’H\Gg HO“JL\/CH3 ko’ﬂ\w/”‘ow
C00058  cgpo33 C00163 C00246
Caprylic acid (8:0) Capric acid (10:0)

C06423 Co1571

Myristic acid (14:0)

C06424 C00249
Ho_(\ &___‘l )
Stearic acid (18:0) 0 Icosanoioc acid(20:0) .
¢ tavacedia e id)
0 O
HDfJL\/f“\\/’"\»/’\\vf’“\v//\\wfﬁ\x/’ﬂ\\//xiCFB HO
01530 06425 N
g
Oleic acid (18:1;9) Elaidic acid (18:1;9)
0 0 { (e heons  fatty acid)
o )L\ /VW:\/W\/CHs O SN / \d”.
coo712 CO01712 s
Linoleic acid (18:2;9,12) gamma-Linolenic LinolenicLinolenic a
— — 0O
Ho/lk/\/\/\/_\/_\/\/\CHs CH
C01595 HO — — —
C06426
alpha-Linolenic acid (18:3;9,12,15) Arachidonic acid(20:4;5,8,11,1¢
0 0 (3,01»,‘;5, 3;”,,4)
o o — = — — R p—
Co6427 €00219 /\/’
CH
Eicosapentaenoic acid (20:5;5,8,11,14.17) Docosahexaenoic acid (22:6: 4
2216 49 10,13 1¢, 1)
0 0 J ! ‘
o ==,
Ccoe428 C06429 (4 )

Back to Menu Page

- JOK/\/W\/\/\% FDJCL/{/\/\/\/\/\/\CH

Page 1 of 2

Valerianic acid Caproic acid (6:0)
(5:0) 0
0 J\/\/\

HO C

HO )k/\/ CH, &
C01585

C00803

Lauric acid (12:0)

C02679

Palmitic acid (16:0)

f‘po.‘hifb(ezg o_c?d” (”"”.’q)




N
"WOI'a[OTUOLYDJSHESSBYOIN
D DSSDAO |, SassA]) jivwe-]

‘SId
-20 juaurdo[aAap urerq yueoyiuSis uaym ‘Aowreusard
JO J9JsawLL) [eUY 9Y) SULIND SIOYIOW YY) WIOX] WIAY)
Bunad uo Jno sstur Aewr oym Afprmjewrad wioq saiq
-eq 10§ juepoduat Afjeroadss are sjuawarddns oy,
. *§9100s (J] 2A01dWIT 0) UMOYS U] IABY
PUE )[TW ISeaIq Uewmy uy [[eINJBU PUNoj 3Ie Yorym
‘sjuatnnu 9y} ppe o} satuedwiod 10§ Aem 3Y) paread

DSSDLIO |, 83584]1) —
*10300p InoA Yim uonejuawajddns
" [loysy Buneurprood sjsad8ns A{Suons [joi1g puy ‘Atrem
aq p[noys poojq 3y} uryj o} uoneorpaw Sunye) Apearje
ST OYM JUOAUR 0S ‘IaUUTY} POO[q P[iw & dxe s¢-eFaui)

: 'sureid ¢ 0}
7 3N p[noYys ISpIOSIp poour e jo suroyduiAs ay) yean
03 11 uisn ssoy], *ajenbape st (S¢-eSaw0 Jo $A2INOS
153q 3y} JO duO ‘uowi[es P[IM JO SIOUNO ¢ Inoqe)
Aep 1od swrerd 7 03 | saAd1[aq [[01§ ‘ajdoad jsout 10

*Sjuejut pue uswom Suisinu pue yueusaid 1of [eronio
_A[qeroadsa st pue ‘urtads pue eunax ‘ureIq 3y} ur suon
~BIJU3DUOD Y31y Ul punoj st pue s[[ao Ayijeay 10§ A3y
os[e ST ‘10A9M0Y ‘VH( "oner VHJ-0)-Vdd 194381y e
“ im sjuowa[ddns spuauIodar pue Y Uey) poour
Sunen3a1 o} Jueasjar azour st ‘sarradosd A1ojewrureyy
~UI-NUE SeY YOYM ‘Y ST 1BYY SaA3Naq ([0S (V)
proe otouejuadesoota pue (VH() PIoB JI0UOXIEs0d
-0p’ ‘s¢-e8owo 0) sjuauodurod uTeur Om} d1e JIAY],

. ‘suewmy Suipnpout ‘sfewiue 4q papaau
© -3ie Jey) s¢-edawo ureyo-Suol Ay} UTBIUOD YOIYM
- ‘sjuawaiddns 110 ysy SpuawIwIoar ay Aym sjeyy,

*3JeX SUIES Y} 1 0S Op 0} I[qE ST JUOAIIAI Jou

Pres [[01§ Inq ‘sureyd 198uoj ay} 0} 3satf) Jo IUIOS ISe3]
18 119Au0D 31doad 150} 'sa[qe19834 uaa13 AJea[ pue [10
P3asxefj pue sjnufem se yons saomos juefd pue 3[qe)d
-8aA Ul pauTRIU0D SIe SUIEYD-13}IOYS AY ], *s¢-eSaw)
JO SUOISIIA UTBYD-10YS pue ureyd-3uof a1e 213y 4sit{

: . 1%3q
'aIe SpUDy JEYMm Inoqe seapl dyroads auros sey [[01S ]
marpuy "I pue ‘Tenba pajeard are s¢-e8auio [fe JoN

pueuwIwo? jo ujeyd
‘g-ehawo huimojjoq

teol’ |, 202 h:«\»kl%

o AL

n\&éso\s\}

abne e

Jt Aep © £$ 5q p[noo 3,

“ynum Aep- e sawn

e PEIFEIN

Jowuns 1y} uonjensUnUpy Sni pue poo, Y|, 's¢
-e3awio Burpnjout ‘sploe A1jej [BIIUASSD YIIM PITJILIOf
9q UOOS [[IM SB[NULIOJ JUBjUl AUBW ‘DIMIMUBIJN
: “19119q

aedrunuIwod syad djay Aews jef) pue (193nq SNSIA
[10 {UIY}) PIN[J 210Ul 319M S[[30 Utelq Suipunolins
saueIquIdW Y} JeY)} pres [[o1S. ‘sjuowaiddns
¢-e3awo Y00} oym a[doad jo sueos ureiq woiy
Burwo ST 90UAPIAD JUIDIX JSOUI Y} JO WOS

*A[2A11293)59 a0t 1ok s8nip ay) djay
0} 3]qe 3q Aew s¢-eBaWIO SYUIY) Y Ing "SSIU[[T
jueoyrudss yim ajdoad 1o Afferoadsa ‘suon
-edipawt rejodiq 10 syuessaxdapnue Sur
~§30} ISIOPUD },USIOP 3Y PpreEs [[0IS

“ples unjsny

«Sid  Auewr  Supfey arnok

"3ATS

-uadxa are pue yiearq

Ausy,  qum od

-0ad aAeaf ueo ‘a81g]

are spd  ayy,
‘sjeaux

sanpsqird aAy — fep -

B G] St axe) 0} sjuan

-ed siy 198 o3 9qe

u3dq sy Jsour IyJ,

‘pres 1219y ‘Aep e sqnid

0¢ 9Ye) 0} aARY p,nOA ‘joyrewr

A} U0 J[qE[IEAB A[UOWIWIO] SjUIW

-9[ddns uroxj yonuu jey) 398 o, *Aep 1ad s¢

-e8awo Jo swe1d ¢ Surddoym e uaA13 a1am sjuany

-ed ‘Apnjs s [[01S U] 'SIPISUMOP 31E I} ‘T9AIMO]
«ur

s Anoxd sem 3, ‘pres ([0 ,‘1932q 1[3] Aoy) pres

Koy asnedaq Bumy) [ear 3y U0 219Mm A3} JEIMS P[NOO

Kayy pres syuanied oy} awn) sty Ing ‘JJnis (€21 Y3 UO ST

oym pue 0qade[d uo st oYM [[33 1, ued oA Aj[ens(),,

, ‘SjuIuL
~J€21) 1910 pajfrej pey oym sjuanied uo ogaserd e pue
sa[nsden [10 ysy yum Apris puriq-a[qnop sty Bunonp
-U0d Id)Je ISEISNIUS ¢-eSawo ue dwedaq [[oIS

‘pres
1anay] ‘spuawarddns aypy A1y ,0) Buryy ajqeuoseas e aq
P[noM I upy) | ‘poout 1of s)jauaq [enualod aip) yaim
sjyauaq yi[eay [erouad ayj axe) noA pue ‘wajqord 1of
-BuW & jou Inq swoydwrAs ppiw swos aaey aydoad jp,,

‘pres 3y ,‘suonouny ureiq jo spuny
Ire d[2y p[noa 31 “1a)1aq UONIUN S[[2D AT JO SAUEBIQ
WU 3y} sayeur 3t Jeyy eapr ay) aaey aqdoad jp,,

SHE FOXtS

¢ 1IN g

“
~ a

V- L ——

*a[doad Aueu 10§ SULISPISUCO (oM W) SANEL Y
-01d AJojes 1131} pies 3y puy 'SIseastp ureiq jo Spupj [[e
Ul S¢-E33UI0 JO SSaU[njasn 1) 39 UED 3Y pIes Y ‘S19pI0
=S1p onenyoksd 15130 Aprs JUSI0p Y YA UIWOM
Iejodiq JueuSaid jo Apnis ay) Ul PIA[OAUT ST 19NIY
- WIND Jusaop 11 ‘uoissaxdap peq A1aA aAey oym afd

-03d 104 ‘swojdutAs aAIssardap pirur aAey oym
s[doad yim [nydfoy isour uaaq s, ‘pres’

. N9y ousejuey jou ardayp ysnoyppe
‘asn 2u08 JO 3q 0} WIAY) PUNOJ A ],

“JopIosip Iejodiq
aAey oym syaned sy jo Luew
- sg-edowio Suisn uaaq
Apeale sey ‘piojuels
18 AneryoAsd jo Jossay
-o1d ajeroosse ‘1onay
souaRy, Iq
“ 'sjuan
“-ed  oweyossd
‘swos dpjoy Aewt
N ep upsny
] 0UIPIAD
Burzpeyue) apia
-oxd s fjo1 ay
sopnis  [jews
ay) pue ‘Apoq
. a1 jo sued
1aylo Ioj [ey
-9u3q uaAd sdeyrad
‘ayes are sjro ysy us’
‘SaLUNO) Sunes-ysy ut
swaned 9s1319%2 pue sonauad Sur
_ -pn[oul ‘UONB[A1I0D Y} JO SUOSEII
Auewr aq p[noo asayy pres — syuoned
0] WdY) SPUaUNWOod3I Afjusnboy pue (1eay sty 1oj)
Jiasuny syuawarddns [1o ysij saye) Oym — uD{SNpy
«Anenhsg
Ul SURIPa dAnEWId)fY puk Arejuaurajduro)),, s 1eak
1SE[ JO 101 INE puE SUoaZIng pue sueroIsAYJ Jo adafjon
BIqum{o)) Je AnjeryaAsd [eoturpo jo 1ossajoid ‘upfsnpy
~ dipiyd “1q pres ,‘uo Suiod s eym noA (91 3,usaop .
11 1nq ‘Bunsasaur A1aA ST BIEP [BUONIEILIOD Y],
“WSHINE Y)IM JWIOS pUe 19p
-IOSIp J1oyop uonuane yim skoq ‘soruarydoziyos jo
WIBAIISPOO[Q Y} Ul SPIOE A}jBJ [BIIUASSI JUIOS JO S[IAI]
I9MO] PaJIaJap dABY SIAYOIEISII ‘SIIPMIS I3YI0 Uf .
‘SJUIYZ[Y Se Yons saseasip ul djay pinod s¢-e3awio
Jo spapje Alojewrwrepjui-nue ayl Jey} SaLoIY) 0}
as11 8u1A18 ‘adorng ul satpnys ut punoj uaaq osje aAey
EUIWRP JO $ajeI Jamo[ pue uondwinsuod ysig
's1yjow Mau ut uorssaxdap wmnyredjsod ‘Afreroadsa

Y Ko ¥ N L e
‘pue uo1ssaxdap Jo $3je1 1I9MO[ PUE SILIUNOD SNOLIRA
ut uondwnsuod Ysyy uaamiaq uone[aLIod e Surmoys
satprys paysiqnd sey HIN 2y} Je I9ydIeasar y
*35D 9[3uIs € Jo sp10da1 pue S3TPN)S [[EWS WOIJ SIUI0D
s1aprostp dmenaAsd ur sjusweajddns ¢-e3swo jo
asn ay Surpoddns 30uapiaa ay) 3y} Jo yonuw ‘[us

- 'S109J3p YIq JO YsU [[ews
€ ALIEDd YoIym ‘s3nup [euonipen jo pesjsur s¢-eSawio

3uisn Apmys e 10 L>ueudord Sunrapisucd a1e oym -

sjuanied sejodiq Sunmioor ark s1aYIEAsaI ‘projue)g
1V 'SEX3, pue eueIpu[ ‘euozlry ul uo Suro8 are uors
-sa1dap wrnyredisod pue 1apiostp AyanoeradAy yoyop
UORUdE Ul S[I0 YsH e Supjoo[ saIpnis JIYIO
*SINSII ISN|IED SIY IIPI[eA 0} Apn)s 1a31e]
pue 193u0] & 1oNpuod 0} YI[E3F] JO SAMIISU] [euoy
-BN 2y} woj yueid uorrur 14 & sey oY Juawarddns

. 3y} Jo syyauaq drneryoAsd oy ut ysasayur yuasaxd ay)

JO yonuI o paxony 6661 Ut ANEIYIAS] JO SIATYOIY 3y}
ut papodas syuawarddns [1o ysty yawm pajeax) sjuarjed
Iejodiq g Jo Apns § [[0)S WiOIj S)[nsaI IAissarduy
‘utelq 3y
UO $199JJ9 [BRYIUIq JIY) 10] JUTI0IOE ABW SUOMIU
Burpunoims soueIqUISUL 31} UO JO3JJ3 I A33q
SI9YIIE3sII “‘UTENIAD JOf UMOUY JOU ST 3t YSnopfy o0

£1943 103101d JeYy) SaurIqUIAUL JO SYI0[q Sutpjing Iof

~EUI 9} JO U0 1k pue Apoq ay ut afox A3y e Aeyd jeyy

_SPIo® AjiEj [BT)UISSI [BIAAIS JO U0 are s¢-eFawi)

. “JouIauy
ay uo syuawaiddns (1o-ysy Buryies mou st pue  ‘uon
-09uu0) ¢-edawQ YL, JO JOyIne 3y} st oYM ‘uoisog
Jo apisino [endsoy uea Oy ik stneryddsd piea
-IeH € {j0I§ "] Mazpuy “i(] st 38xeyd oy Butpea]
*WISHINE PUE 3SLASIP S ISWIYZ[Y

© U19A3 pue Iap10stp AnanoesadAy J1o1yap uonuane ‘eru

-a1ydozryos uy ajo1 e Aefd pnod fusnyap ¢-eSawio
yeqy Anpqissod ayy Suister are sajedoApe awiog
"uolssa1dap oTueUI S8 UMOWY A[UOUIUOD ‘IaPIOSIP JB|
-odiq pue uojssardap.se yons sassauf(t [eyuaus Sunean

_ur asn 3[qissod 119y} pue sjurjuT Ul suoIdU Ayijeay

Jo juawdopAap Yy} Ul Yloq — ulelq 3Y) UO IAeY
s¢-e3aw0 ey} $103§J9 3y o) pred Sutaq mou st uoy
-~Ud)Je PuB YdIeasal Jo junouwre Juisearour ue yng

. ‘uonemossy
MESH UBDLIIUIY Y} BUIPN[OUT ‘FUIOTPaU UIEIT)SUTEU
WIOJJ SJUIWIISIOPUD WYy} Suiwred ‘susd)shs
Ie[nOseA pue Ueay i) 0} SHJoUIq payuduwx
-NJOP-[[aM dABY P3IIsXe]j PUB SINU[EM ‘YSIj
Ul punoj s[io ayj ‘sproe A)ej ¢-eSawio ug yor

YILIIM ..-<O.QH2 ATOINOYHD
Dsspa0 ], sassd)n &g .




These membranes are made of lipid bilayers (Figure 11.2). In a lipid
bilayer, there are two rows (layers) of complex lipid molecules arranged
tail to tail. The hydrophobic tails point toward each other because that

Exterior of cell

Glycoprotein <

Cholesferdl '

\ Integral Transmembrane Peripheral ——{ ®ad
proteins channel protein protein ]

Cytoplasm

FIGURE 11.2 The fluid mosaic model of membranes. Note that proteins are embedded in the lipid matrix.
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FIGURE 9.9

A model for the structure of a plasma lipoprotein. The various lipoproteins are com-
posed of a shell of protein, cholesterol, and phospholipids surrounding more hydropho-

bic molecules such as triglycerides or cholesterol esters (cholesterol esterified to fatty
acids).



400 * CHAPTER 14

> FIGURE 14.3 A schematic model of

low-density lipoprotein (LDL).
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VLDL

5%-10% protein

10%-15% cholesterol

15%—20% phosphoglyceride

Triglyceride and
cholesterol esters

Phosphoglyceride

Protein

Brain cells are bathed in cerebrospinal fluid and do not obtain nutrients directly
from the blood (the blood-brain barrier). Glucose and many other substances
can cross the barrier into the cerebrospinal fluid, but fatty acids cannot.
When body cells need fatty acids for energy, the endocrine system is stim-
ulated to produce several hormones, including epinephrine, which interact

1%—2% protein
2%—7% cholesterol

3%—6% phosphoglyceride

80%—90% triglyceride

10% triglyceride
5% triglyceride

- 22% phosphoglyceride
/g 20% cholesterol
25% protein 30% phosphoglyceride
45% cholesterol 45%-50% protein
LDL HDL

> FIGURE 14.4 Relative amounts of cholesterol, protein, triglyceride, and phosphoglyceride in the four classes of | ipoproteins.
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