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Learning Objective :

ldentify and differentiate the basic chemical
structures of glycerophospholipids, sphingolipids, and
cholesterol-

Classify different types of lipids, including

lipoproteins (chylomicrons, VLDL, LDL, HDL),
eicosanoids, and steroid hormones:

Correlate enzyme deficiencies with the
pathophysiology of specific lipid storage diseases,
such as Tay-Sachs and Niemann-Pick-



LIPID

- What is Glycerophospholipids ?

- Glycerophospholipids are membrane
lipids in which two fatty acids are
attached in ester linkage to the
first and second carbons of
glycerol, and a highly polar or
charaged aroup is attached through
a phosphodiester linkage to the
third carbon. Glycerol is prochiral:;
attachment of phosphate converts
it into a chiral compound.
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COMMON
GLYCEROPHOSPHOLIPIDS

- The Common Glycerophospholipids :

Glycerophospholipids are named as derivatives of phosphatidic
acid. Examples: phosphatidylethanolamine, phosphatidylcholine
(lecithin), phosphatidylserine, phosphatidylglycerol,
phosphatidylinositol 4,5-bisphosphate, and cardiolipin.
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(eg., palmitic acid) 1

Unantursted fatty acikd
(e.g. ., oleic acid)
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ETHER LIPIDS AND PLASMALOGENS

- What are Ether Lipids and
Plasmalogens:

Some animal tissues contain
ether lipids. where one acvl
chain is attached to alvcerol in
ether linkage. Plasmaloaens
contain a double bond between
C-1 and C-2. Platelet-
activatina factor (PAF) is an
ether lipid that acts as a
potent molecular signal.

Plasmalogen Platelet-Activating Factor (PAF)
(e.g., 1-0-1"alkenyl-2-acyl-sn-glycero-3-phosphoethanolamine) (1-O-alkyl-2-acetyl-sn-glycero-3-phosphochaline)
1-5n position (¢ CHy COMPARISON [ 1-sn position
(sn-1) 1 ﬁle POINTS (50
ULy Vinyl-ether bond sn: Alkyl-ether
Y y Vinyl-ether (Plasmalogen) gond CHy ?H3
|t Vinyl-ether vs Alkyl-ether (PAF) CH
P(efeyent|§l )X\ Iinkedl i Aialer N o 3
oneon e | ™ € el chan Vinyeher : nked chain
\ h's " linked alkyl
2snposion 0 " c%ai?]y : | 2:n position
(@ h (sn-2) ; ] /‘/ (sn-2)
WP - Eerbond 50 i 0 “Snortchanagyl ( Receptor binding
O (O o) _
38N position Vs Acetl(PAF) Y e Esterbond O /" . short esidue (51-)
; ) o O - 3'5"(3??;“0"\ o—<\ « Phosphocholine (sn-3)
-{ Long-chain ~ H,C 0=P=( ! ) AL /o 0
acyl group (e.g, backbone : % \ch(.? OI-IX
g™ LM Polyunsaturated v ‘ ' ~N CHy
(L) ) Fatyhei, PUEA o | 0 9\/\/Nu
) N Head Group Variabilty y Mo o oH
{ Head group (Plasmalogen) vs Phosphocholing L{ 0 Head group
(e, Etvnoaming o Choine) (PAF) Giycerolbackbone  (Phosphocholne)
Summary of Key Differences
FEATURE PLASMALOGEN PLATELET-ACTIVATING FACTOR (PAF)
sn-1Bond Type  Vinyl-ether (desaturated) Alkyl-ether (saturated)
sn-2Chain -~ Long-chain, often PUFA Acetyl (C2)

$n-3 Head Group Variability (Ethanolamine, Choling)
Function Structural, Antioxidant, signaling precursor

Primarily Phosphocholine
Pro-inflammatory signaling, platelet activation



SPHINGOLIPIDS - SPHINGOSINE AND CERAMIDE

- What are the Sphingolipids -
Sphingosine and Ceramide :

Sphingolipids are composed of
sphingosine (a long-chain amino
alcohol), a long-chain fatty acid,
and a polar head group. When a
fatty acid is attached in amide
linkage to the -NH2 on C-2, the
resulting compound is ceramide,
the structural parent of all
sphingolipids.

Simplified Guide to Sphingolipid Structures

1. SPHINGOSINE: 2, CERAMIDE:
The Backbone The Building Block
Amino Hydroxvl hinaosi
i, [t o S
H
/
Amide
link
— Long t
hydrggialrbon _m, /
part
Fatty Acid
(simplified)

9

3, SPHINGOLIPID SUBCLASSES

a. CEREBROSIDES ()

(Monosaccharide) " Glucose
» \M\«v\m
or

Galactose

b. GANGLIOSIDES

(Oligosaccharide) .

Sialic acid

¢. SPHINGOMYELIN
(Phosphocholing)

LV
Phosphocholine

aroup



SPHINGOMYELIN

- What is Sphingomyelin . Similarity in Shape and Structure: Phosphatidylcholine vs. Sphingomyelin
PHOSPHATIDYLCHOLINE | SPHINGOMYELIN
Sph|n90myelln: Sphlngo mye |IHS (a Glycerophospholipid) | (a Sphingolipid)

. . Fatty acidtails oPho{so%hate : o Amide inkage Pho%)uhate
contain phosphocholine or . MNW\MOQ_A__ ; vjp/“\g/\‘;\kb,v\wg_o,\__
phosphoethanolamine as their NN G /\NW'% e
polar head group and are A
therefore classified as PV SR EUUV Y e e
phospholipids. They resemble i i L aid

phosphatidylcholines and have no e L e )
net charge. Sphingomyelins are | GEGoeBL & """ 2 8veade
present in plasma membranes and
are especially prominent in
myelin.

KEY SIMILARITIES

1, Overall Cylindrical Shape

2. Highly Polar Choline-Phosphate
Head Group

3. Two Long Hydrophobic Tails

4. Core Membrane Component




GLYCOSPHINGOLIPIDS - CEREBROSIDES AND

GLOBOSIDES
- 3 2SI E — CEREBROSIDE GLOBOSIDE
GlyCOSPII.!llgﬂllPldS . (Monoglycosylceramide) (Oligoglycosylceramide)
Cerebrosides and Globosides : General Structure (Ilustrative) General Structure (Ilustrative)

OH Fatty Acid Tail

1 W o Q\OH Fatty Acid Tail

Glycosphingolipids occur on the s | |
C;( HO@o‘o@o)\l;\N\/\/\/

outer face of plasma Y
membranes. Cerebrosides have a Ceramide (sphingosine + faty aci) ;

INCREASING COMPLEXITY

Sing le sugar (QGIGCTOSC in neural Specific Examples "o sucarieapcrop 2 Secific Example

.l. | S Su e ' 9 I u C O S e in n O n_ n eu r' al CHzo . OH : ligosaccharide head group Ceramide
. . Gl Gal -
tissues). Globosides have two or  «\-{o ~{ oo
more neutral s ugars . and are T Globotriaosylceramide (603
CC(' Ied heut r'ClI 9'YCO||p|dS (no Subclass Definition Subclass Definition
Contains a single monosaccharide unit linked to Contains an oligosaccharide chain (two or more

C h ar 9 e, (]'l' p H 7) . the C-1 hydroxyl of ceramide. sugar units) linked to ceramide, typically neutral,



GANGLIOSIDES

- Gangliosides :

Gangliosides are the most
complex sphingolipids,
with oligosaccharide head
groups and one or more
residues of N-
acetylneuraminic acid
(sialic acid), which gives
them a negative charge at
pH 7. They are classified
as GM, GD, 6T, 6Q
based on the number of
sialic acid residues.

<«—— Lipid Tail ——»

Figure - Structure of Ganglioside GM1 with Sugar Abbreviations

Ceramide backbone

Fatty acid tail (e.g., C18)

Sphingosine
(D-erythro- 2=
sphingosine)  [Gle:| B-

Oligosaccharide chain

Ceramide

------------------------------------------

— Ollgosacchande Headgroup ———

Ceramide: Lipophilic anchor

Gé ,* 5| N- Acetyl B-D-galactosamine
mmﬁ N-Acetylneuraminic acid (Sialic acid)

[ Geometric Symbols |

GalNAc
Gal
Gle
Neu5Ac

Ceramide

/

Sialic Acid
00 Carboxyl

: Glycerol
side chain

N-Acetyl
group

y,




BIOLOGICAL RECOGNITION -
GANGLIOSIDES

BLOOD GROUPS AND

- Blood Groups and
Gangliosides :

The carbohydrate moieties of
certain sphingolipids define
the human blood groups (O,
A, B). Gangliosides are
concentrated on the outer
cell surface, where they
present recognition points.
Their kinds and amounts
change during embryonic
development and tumor
formation.

Figure - Glycosphingolipids as Determinants of Blood Groups

0 Antigen

A Antigen
(precursor H-antigen)

B Antigen

B-transferase
(adds Gal)

A-transferase
(adds GalNAc)

~Fucose (Fuc)

Galactose (Gal
(Ga)- ?Common . “N-Acetylgalactosamine
N-Acetylglucosamine _ ] Precursor Core (GaINAc)
(GleNAc) A-transferase B-transferase
Glucose (Glc) —

(adds GalNAc) (adds Gal)

Lipid bilayer ) 5‘ ! "1

membrane | |/,
H- antlgen
(present in all ABO types Adransferase adds Bransferase
unchanged in O type). ' N-Acetylgalactosamine. adds Galactose.
Gle Gal GlcNAc GalNAc Fuc
® Glucose ¢ Galactose [ N-Acetylglucosamine N N-Acetylgalactosamine A Fucose




LYSOSOMAL DEGRADATION AND
SPHINGOLIPIDOSES

- Lysosomal Degradation and
Sphingolipidoses :

Specific lysosomal enzymes degrade
membrane lipids. Defects cause
accumulation of partial breakdown
products.

Niemann-Pick disease: deficiency of
sphingomyelinase — sphingomyelin
accumulates in brain, spleen, liver —
mental retardation, early death.

Tay-Sachs disease: deficiency of
hexosaminidase A — GM2 ganglioside
accumulation — progressive retardation,
blindness, death by age 3-4.

SPHINGOLIPID METABOLISM PATHWAY
Sphingomyelin SPHINGOMYELINASE i HEXOSAMINIDASE A
pSyr?thasye . X.., ‘ : Hoéﬁ/o r 0
¢ ¢ c1s il ;cs for . _L’ & 4 c»u acm/o: v mw :H H N g \ & c,ls 25 c: o
/'\Qu s m, ! \G,Z,-\gw« @s\% 0 T & csw g/\/ o B ! v | A \QL/ z
Enayme Deficient \ aane Enzyme Defcent '
SPHINGOSINE CERAMIDE (nzl\%emannPck) SPHINGOMYELIN ~\GM3 GANGLIOSIDE 0Tyt
NIEMANN-PICK DISEASE (NP) TAY-SACHS DISEASE (TSD)

Sphingomyelinase Deficiency Hexosaminidase A Deficiency

Sphingonyelin - Accumulating Metaolte «——— Enzyme Def cnent—»AccumuIatmg Metabollte g

. CHy
Accumulation aplhm O H 0

\&/\L\AL g L oA Ko oH of YY ;
S/ e B = M2 Ganglioside
g 224 olkig COPARSN % é& W@g ﬂ

POINT OH O Accumulation

anary CNS Impact

Systemlc Impact :

: v
® — COMPARISON — Primary effect
& | @ POINT onCNS
Organomegaly  ChNo-peelfc Progressive A ooy Bindness

(Splenomegaly, Hepatomegaly) Neurodegeneration | (Cherry-Red Spo

FEATURE NEWANN-PICK (Np)  Summary of Key Differences  Tav.SACHS (rsD)

Enzyme Deficient ~ Sphingomyelinase (Blocked Degradation Hexosaminidase A (Blocked Degradation)

Accumulating Metabolte: Sphingomyelin (a phosphosphingolipid) GM2 Gan%hosme (agl ? cosphingolipid)
SrstemmAccumulatlon Promingnt (Spleen Liver, Brain) Primarily CNS (Macula ¥

Clinical Progression  Progressive, system- w:de arly death Progresswe , primarily CNS, Blindness, Death by 34
Main Impact Systemic mult-organ Blndness (classic symptom) Centel Nervous System (CNS)



PLASMA LIPOPROTEINS -
OVERVIEW AND COMPOSITION

- Overview and Composition:

Fig’ure 18.14 - Plasma Lipoprotein Particles: Size, Density, and Composition

" Chylomicron VLOL IoL LOL HOL
. . . Particle N\ ) o
The plasma lipoproteins are spherical U W 4 0 0
macromolecular complexes of lipids and proteins  Damrm v 040 5% 1625 512
(apolipoproteins). The lipoprotein particles Density(ginl) <0950 00501008 10064019 1019083 1.0634.210
° ° ° i ' ' i ! . Chl t I : 0
include chylomicrons, chylomicron remnants, Loy |8 | Tt frs ||| ifoeides
m BProtein DPhospholipid  EFree Cholesterol @Protein CIPhospholipid  @Protein CIPhospholipid

very-low-density lipoproteins (VLDLs), VLDL

. . . Spect INCREASING SIZE / DECREASING DENSITY
remnants, also known as intermediate-density .

lipoproteins (IDLs), low-density lipoproteins
(LDLs), high-density lipoproteins (HDL) and
lipoprotein (a) (Lp[a]). They differ in lipid and
protein composition, size, density (Fig. 18.14),
and site of origin. Lipoproteins function both to
keep their component lipids soluble as they
transport them in the plasma and to provide an
efficient mechanism for transporting their lipid
contents to (and from) the tissues.

Figure 18.15 - Structure of a
Typical Lipoprotein Particle

DECREASING SIZE / INCREASING DENSITY >
Apolipoprotein(s)

Outer Surface (Apo 8100, etc)
(Monolayer) Apolpoprten funcions
I | Apo B-100: Structural,

i LDL receptor ligand
Phospholipids A Aoh: st

jﬁ 0 7 g activate LCAT

‘\o‘ f Y, 5

D0 RN 1B ey Core
Free Cholesterol e

AQaar lriglycerides

Apolipoprotein(s)

-1 NG & Cholsteryl Esters
(ApoB-100,etc) \ G \

Hydrophobic

Comparison of Proten Contet core fegion

Protein Proten
el @ I shell
hickness fype

HOL vs. LOL



CHYLOMICRONS, VLDL, LDL, AND HDL

- Key Features:

Chylomicrons are assembled in intestinal mucosal cells
and carry dietary (exogenous) TAG, cholesterol, fat-
soluble vitamins, and cholesteryl esters to the
peripheral tissues. Apo B-48 is unique to chylomicrons.
VLDLs are produced in the liver and are composed
predominantly of endogenous TAG (~60%), and their
function is to carry this lipid from the liver to the
peripheral tissues. VLDLs contain apo B-100. With
modifications, VLDL is converted in the plasma to LDL.
LDL particles contain a high concentration of cholesterol
and cholesteryl esters (about 70% of plasma cholesterol
is in LDL). HDL particles are formed in the blood by
the addition of lipid to apo A-1, an apolipoprotein made
and secreted by the liver and intestine. HDL serves as
a circulating reservoir of apo C-II and apo E and
mediates reverse cholesterol transport (RCT).

METABOLISM AND COMPOSITION OF LIPOPROTEIN PARTICLES: CHYLOMICRONS, VLDL, LOL, HOL
Figure 18.18: VLDL Metabalism

Figure 18.17: Metabolism of Chylomicrons

-

Intestine
(Enterceyes)

(apoB48,apot)

Inestine Umphati ~~ Boodstean (1} %
(Entrocyes] System / 4
; /& (s
Dietry Bl y Y ’
L et | { ipiifgd 0
T e
f\U/Q / ‘\\‘ \ E‘ e ) il o
\ | = @ ! \
J \ /\\ ity \ ‘ Glycerol-o \
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Figure 18.20: Composition of LOL

Figure 16.208:Proten Component
Apolpoprotein B100
(dpoBA00)

(30440

(DL Receptor ‘-\11,_3 ¢
Binding Doman ™

sy popotein (LOL) Patd. |

' Liver

{

Naseent HOL
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R
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W \}

Intestng
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Figure 18,24: Metabolism of HOL Partcles

CEererse I
lestero
Trans%ort =

Re

Fieg
¢:.: 1 (ABCAT) Chelstrl FC
B [BCK) el )

\"'!‘v""""v\
Y

Hecrophages!
Peripheral Tissues

Nature HOL
Diret*(Lecthincholesterol

Uptakelby | acyltransferase
Liver (LCAT) Direet
Uptake

Indirect
Adds s e Upake

Lipid ‘ ¢

b) Exchange
Viosinii 1,
Aol
e AE V0L WL
Soherical OL W




STEROLS - CHOLESTEROL

- Sterols = Cholesterol : Figure 10-16 — Cholesterol Structure and Surface Model

Ster Ol s are structur Gl llp i dS A) Stick Structure with Ring Labels B) Molecular Surface Model with Ring Labels

in eukaryotic membranes.
Cholesterol is the major
animal sterol. It is
amphipathic: a polar
hydroxyl group at C-3 and
a nonpolar hydrocarbon
body (steroid nucleus with

four fused rings and a side
chain at C-17).

Stick Structure with Ring Labels Molecular Surface Model with Ring Labels



STEROIDS - DERIVED FROM CHOLESTEROL

 Steroids = Derived from Figure 10-19 - Steroids Derived from Cholesterol
Cholesterol: S|

Flexible
side chain

Steroids are oxidized derivatives .
of sterols; they have the sterol e
nucleus but lack the alkyl chain JMuuplesteps
on ring D. Steroid hormones chhd
travel in blood on protein R
carriers, enter cells, bind § s
nuclear receptors, and trigger = o
changes in gene expression.

“’ AROMATASE o’
0 —) 0
SO 0L

0 HO

CORTISOL ALDOSTERONE TESTOSTERONE ESTRADIOL
Glucocorticoid Mineralocorticoid Androgen Estrogen

CHOLESTEROL




SEX HORMONES AND ADRENAL CORTEX HORMONES

- Sex Hormones and Adrenal Figure 10-19 - Steroids Derived from Cholesterol
Cortex Hormones : ok ol

CHOLESTEROL

Flexible
side chain
Testosterone (male sex hormone) 5
is produced in testes. Estradiol e
(female sex hormone) is produced LMunp;esreps
in ovaries and placenta. Cortisol ot
regulates glucose metabolism; R
aldosterone regulates salt { ) e
excretion. Prednisolone and | o o
prednisone are synthetic

antiinflammatory steroids. ¥ O Of

CORTISOL ALDOSTERONE TESTOSTERONE ESTRADIOL
Glucocorticoid Mineralocorticoid Androgen Estrogen




VITAMIN D AS A HORMONE PRECURSOR

- Vicamin ID as a Hormone
Precursor :

Vitamin D3 (cholecalciferol) is
formed in skin from 7-
dehydrocholesterol by UV light.
It is converted in liver and
kidney to 1,25-
dihydroxycholecalciferol, a
hormone that regulates calcium
uptake in intestine and calcium
levels in bone. Deficiency causes
rickets.

Figure 10-20 - Conversion of 7-dehydrocholesterol to active vitamin D

() STEROID PRECURSOR: 7-DEHYDROCHOLESTEROL

PHOTOCHEMICAL REACTION: FORMATION OF VITAMIN D;

Starting material in

Previtamin Dy Formation (in Skin)

[somerization

skin (epidermis) i,
Steroid nucleus SPONTANEOUS
UVB LIGHT THERMAL g
(290-315 nm) ISOMERZATION ' Opned g
C3 i (Vitamin Dy/
hydroxyl Light breaks Spontaneous Cholecalciferol)
st \ HO Bring  HO' reamangement Ho? N
O °°;’cbgfc‘;‘;"d 1-Dehydrochalesterol PREVITAMIN Dy VITANIN Dy
7-Dehydrocholesterol 1 (CHOLECALCIFEROL)
() LIVER HYDROXYLATION: 25HYDROKYVITAMIN D3 \Wy
ﬁ 0 \Add d (25 Primary circulating form
A e
25HYDROKYLASE ‘@ = Hydroxyl (status indicator)
LIVER HO 26-HYDROXYVITAMIN D
(CALCIDIOL)

(D) KIDNEY ACTIVATION: 1,25-DIHYDROXYVITAMIN D

T = 5
N

Added C1._ ",

(CALCITRIOL)

Biologically
1,25‘D|HYDROXW|TAMIN D; active hormone

\

)\

by BIOLOGICAL ACTION:
\/ Hydrory! Target Organs
" A/ Active Vitamin D Homone (";9" ITEStIne’ b
3 10 HYOROKYLASE § (caclo) {»-44;1 .
‘ €3,C1, and 9% "‘!‘"
,& C25 Hydroxyls ‘UJ (|
KIDNEY HO "0H =

y
Steroid Nucleus Vs Secosteroid

(Panel A) (Panels B, C, D)J




EICOSANOIDS

. Eicosanoids = Introduction

and Arachidonie Acid:

Eicosanoids are paracrine
hormones derived from
arachidonic acid (20:4
A5,8,11,14). Three classes:
prostaglandins, thromboxanes,
and leukotrienes. They are
involved in inflammation, fever,

pain, blood clotting, and asthma.

Figure 10-18(a) - Arachidonic acid structure and its release by phospholipase A2

Detailed Structure of Arachidonic Acid (20:4, n-6)
Omega-3(n-3jend 5 4 6 8 T, 14 O carboxyl (C-1) end

(’ c5 cis 13 1 @
cis

1 6 7 8 14 12

E 20
vy V9 9 9 9

Mechanism of Arachidonic Acid Release by Phospholipase A2 (PLA2)

@ Membrane Phospholipid @ Activation of PLA2 @ Cleavage and Release f
(9 ) Phosphate Stimulus Hydrolysis site m )
Men?t?r”ane S head group - Ca?* binding site PhEE N

o0
c-0

il — | AP 5 5 € §° = Free Arachidonic Acid
* l
Saturated/ sn-2 position Hydrolysis site AR
at sn-1 (Arachidonic acid) _ Free Arachidonic Acid is
.  Stimulus released for eicosanoid
sn-1 (e.9., inflammation signal) Lysophospholipid synthesis.

Key: GP - glyceiphospholipholipid; sn-1- phosphated uceiose enzyme; PLA, - clevate breaker, poly-unsaturated acid, MP - phospholyte Az




PROSTAGLANDINS AND THROMBOXANES

Prostaglandins and
Thrombeoxanes :

Prostaglandins contain a five-
membered ring: they regulate cAMP
synthesis, stimulate uterine
contraction, and cause fever,
inflammation, and pain. Thromboxanes
have a six-membered ring with an
ether; they are produced by platelets
and promote blood clot formation.
NSAIDs (aspirin, ibuprofen) inhibit
cyclooxygenase (COX), blocking their
synthesis.clotting, and asthma.

Figure 10-18(b) - Structures of PGE1 and Thromboxane A,
Structure of Prostaglandin E1 (PGE1)

Keto group at C-9 ,,
Key Feature: Five-membered
Hydroxyl groups Double bond at o .
atyC 11yar?de15" HO 43 (tang cyclopentane ring with two chains.
Structure of Thromboxane A, (TXA2)
BiCYC"C Oxetane-Oxane 0 Carboxy| group
fing structure % on the -chain
Six-membered r o
Ix-membered ring 0= Hdron aroun at C-15
(Oxane) with oxygen 0./// PR |
0 WON Key Feature: Unique bicyclic ring
Four-membered rmga T OH -H system containing a six-membered
(Oxetane) withoxygen ether ring (Oxane) and a four-

Oxygen atoms in rings

0 Carboxyl group

Five-membered ring o ‘ 51
(Cyclopenlane ontecs an, 173 517 i
i B2
A\, Prostanmc amd skeleton

membered ether ring (Oxetane).




LEUKOTRIENES

. Leukotrienes:

Leukotrienes contain three
conjugated double bonds.
They induce contraction of
airway smooth muscle.
Overproduction causes
asthmatic attacks.
Antiasthmatic drugs such
as prednisone target
leukotriene synthesis.

Figure 10-18(b) - Structure of leukotriene A4 (three conjugated double bonds)

Detailed Structure of Leukotriene A, (LTA,)
Epoxidering  Three conjugated double bonds 0 C-1 Carboxyl group

(5,6-trans-oxido) “~..._ : (C7-(}11 triene) .
4\ 6 i TN 15
s COOH

2 20 n-Hexyl tail
» s i *~~~~
1. Epoxide (5,6-0xido) is 3 ‘ 1, " Arachidonic acid backbone
unstable infermediate Conjugated Triene System (LTA,)

Biosynthesis Context: Unstable Intermediate
LTA,

HYDROLASE ¥ LTBy
SLPOXYGENASE  ,, LA /
5.LOX — L SYNTHASE 0 9
ARACHIDONIC 5-HPETE LTA, \
ACID (his figure) LTC, Q O Q
[ Color key - Epoxide (5,6-oxido) is a key unstable intermediate SYNTHASE

B Color aet - Three conjugated double bonds (C7-C11 trigne) UNSTABLE

[ Color ass - High readability witthigh, high, scientific accuracy INTERMEDIATE LTC"" LTD4’ LTE4




CLINICAL SUMMARY AND REFERENCES

MAJOR LIPIDS: STRUCTURE, METABOLISM, AND CLINICAL SIGNIFICANCE (TABLE FORMAT)

—

2

LIPID CLASS & FUNCTION CHEMICAL STRUCTURES & PATHWAYS C“N'f‘l\)'l-ss.}ggéﬂgm“ Mgggﬁﬂ%ﬁ &
PHOSPHOLIPIDS & MEMjBRANES S PIP2/PC — (WCTUD . . .
b s P,—>DAG ~ —>  Disordgrof Signaling Regulated by PLC/PLA,
SPIDOOMmYRHS) Arachidonic Acid

SPHINGOLIPIDS:
Sphingomyelin &
Glycosphingolipids

OH OH

ey

—

Lysosomal Storage Dlseases
(Sphingolipidoses): /=3

Tay-Sachs Disease
(Deficiency: Hexosaminidase A)&
Niemann-Pick Disease | &

Metabolic intermediates
for further signaling

w
Q
a-
—
3
—
= Sphingomyelin Cerebrosides Ganglnos:des oy : Lo
@ (Deficiency: Sphingomyelinase)
= CYCLOOXYGENASE (COX) PATHWAY LIPOXYGENASE (5 PATHWAY Pathophysiology: Pharmacological Regulation:
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