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Chemical Names and Descriptions of some Common Fatty Acids
Common Name Carbon | Double Scientific Name Sources
Atoms Bonds
Butyric acid 4 0 Butanoic Acid Butterfat
Caproic Acid 6 0 Hexanoic Acid Butterfat
Caprylic Acid 8 0 Octanoic Acid Coconut Oil
Capric Acid 10 0 Decanoic Acid Coconut Oil
Lauric Acid 12 0 Dodecanoic Acid Coconut Oil
Myristic Acid 14 0 Tetradecanoic Acid Palm Kernel Oil
Palmitic Acid 16 0 Hexadecanoic Acid Palm Oil
Stearic Acid 18 0 Octadecanoic Acid Animal Fats
Arachidic Acid 20 0 Eicosanoic Acid Peanut Oil,
Fish Oil
Behenic acid 22 0 Docosanoic Acid Rapeseed Oil
Lignoceric acid 24 0 Tetracosanoic Acid Small Amounts
In Most Fats
EL i 0 2 Slediam!
Palmitoleic Acid 16 1 9-Hexadecenoic Acid Animal Fats
Oleic Acid 18 1 9-Octadecenoic Acid Olive Oil
Vaccenic Acid 18 1 11-Octadecenoic Acid Butterfat
Linoleic Acid 18 2 9,12-Octadecadienoic Acid Grape Seed Oil
Alpha-Linolenic Acid (ALA) 18 3 9,12,15-Octadecatrienoic Acid Flaxseed (Linseed)
Oil
Gamma-L.inolenic Acid (GLA) 18 3 6,9,12-Octadecatrienoic Acid Borage Oil
Gadoleic Acid 20 1 9-Eicosenoic Acid Fish Oil
Arachidonic Acid (AA) 20 4 5,8,11,14-Eicosatetraenoic Acid Liver Fats
EPA 20 5 5,8,11,14,17-Eicosapentaenoic Fish Oil
Acid
Erucic acid 22 1 13-Docosenoic Acid Rapeseed Oil
DHA 22 6 4,7,10,13,16,19-Docosahexaenoic  Acid | Fish Oil

20,0 ATP sdgi oblgi 5 olawi 4y ygemlaST 51 50 aagwl 51 atwd ()

N, =17[n=1]+11=[17(n)]-6 oS s Sl =n
=2 = C=4 sl S50 i
Natp =17(2-1) +11 =28
A o g ATP YA sliws pudplio 1 33 sl G 599
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N=3 = 4,8 5 1l K398
v =v]+n=vf+1n =1
hv()]-5 = %o
N=0 = 45,5 Y el )9l
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D=5 = au)S Ve del SR

[17(5-1]+11=79
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Structures of Representive Clinically Relevant Eicosanoids
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Eicosanoid | Major site(s) of synthesis Major biological activities
PGD; mast cells inhibits platelet and leukocyte aggregation,
decreases T-cell proliferation and lymphocyte
migration and secretion of IL-1a and IL-2; induces
vasodilation and production of cAMP
PGE, kidney, spleen, heart increases vasodilation and cAMP production,
enhancement of the effects of bradykinin and
histamine, induction of uterine contractions and of
platelet aggregation, maintaining the open
passageway of the fetal ductus arteriosus;
decreases T-cell proliferation and lymphocyte
migration and secretion of IL-1a and IL-2
PGF», kidney, spleen, heart increases vasoconstriction, bronchoconstriction
and smooth muscle contraction
PGH, precursor to thromboxanes A, and B,, induction of
platelet aggregation and vasoconstriction
PGI, heart, vascular endothelial | inhibits platelet and leukocyte aggregation,
cells decreases T-cell proliferation and lymphocyte
migration and secretion of IL-1a and IL-2; induces
vasodilation and production of cAMP
TXA; platelets induces platelet aggregation, vasoconstriction,
lymphocyte proliferation and bronchoconstriction
TXB, platelets induces vasoconstriction
LTB4 monocytes, basophils, induces leukocyte chemotaxis and aggregation,
neutrophils, eosinophils, mast | vascular permeability, T-cell proliferation and
cells, epithelial cells secretion of INF-g, IL-1 and IL-2
LTCy monocytes and alveolar component of SRS-A, microvascular
macrophages, basophils, vasoconstrictor, vascular permeability and
eosinophils, mast cells, bronchoconstriction and secretion of INF-g
epithelial cells
LTD4 monocytes and alveolar predominant component of SRS-A, microvascular
macrophages, eosinophils, vasoconstrictor, vascular permeability and
mast cells, epithelial cells bronchoconstriction and secretion of INF-g
LTE4 mast cells and basophils component of SRS-A, microvascular

vasoconstrictor and bronchoconstriction
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CH3CH2CH2cH2cH2CH=CHCH2cH=CHCH2CH2cH2cH2CH2CH2CH2COOH

9,12-octadecadienoic acid (Linoleic Acid)

CH3(CH,)sCH=CH-CH=CH(CH,);COOH
9,11-Conjugated Linoleic Acid

183-.A 9,12,1 Al Sidgid (¥
20:4. A 5,8,11,14 Sl Sgesl)] (F
Numerical Common Structure Comments
Symbol Name
16:17° Palmitoleic CH;(CH,)sC=C(CH,),COOH
acid
18:17° Oleic acid CH;(CH,),C=C(CH,),COOH
18:2°%12 Linoleic acid CH;(CH,)sC=CCH,C=C(CH,),;COOH Essential fatty acid
18:3°*1215  Linolenic = CH3CH,C=CCH,C=CCH,C=C(CH,);COOH  Essential fatty acid
acid
20:4P>81L14 - Arachidonic CH;(CH,)3(CH,C=C)4(CH,);COOH Precursor for
acid eicosanoid synthesis
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[17(n) - 6] [Ax2]

Al g Wgp dlaad = Y p)S zojdlai =N Jge,8 cpl 0 &S

Al dwlxo [y ol 3 0dd pmo o (sloeas] oty ATP Sliei 005 lains o



vic 010 0L 2 33933 § (59135 (-oxibon

What are Omega-3 and Omega-6 fatty acids?: 4o 5 adlo ¢/

Omega-3 (w3) and omega-6 (w6) fatty acids are unsaturated "Essential Fatty
Acids" (EFAs) that need to be included in the diet because the human metabolism
cannot create them from other fatty acids. Since these fatty acids are
polyunsaturated, the terms n-3 PUFAs and n-6 PUFAs are applied to omega-3
and omega-6 fatty acids, respectively. These fatty acids use the Greek alphabet
(a,B,y,...,w) to identify the location of the double bonds. The "alpha" carbon is
the carbon closest to the carboxyl group (carbon number 2), and the "omega" is
the last carbon of the chain because omega is the last letter of the Greek
alphabet. Linoleic acid is an omega-6 fatty acid because it has a double bond six
carbons away from the "omega" carbon. Linoleic acid plays an important role in

lowering cholesterol levels. Alpha-linolenic acid is an omega-3 fatty acid because

it has a double bond three carbons away from the "omega" carbon. By
subtracting the highest double-bond locant in the scientific name from the
number of carbons in the fatty acid we can obtain its classification. For
arachidonic acid, we subtract 14 from 20 to obtain 6; therefore, it is an omega-6
fatty acid. This type of terminology is sometimes applied to oleic acid which is an

omega-9 fatty acid.

N VeV YA Y % Yo

Alpha-Linolenic Acid {(omega-3)

1
WWCOGH

Linoleic Acid (omega-6)

In these simplified structural formulas of unsaturated fatty acids, each angle
represents a carbon atom. Notice that all the double bonds have the Cis
configuration. DHA (docosahexaenoic acid) and AA (arachidonic acid) are both
crucial to the optimal development of the brain and eyes. The importance of DHA
and AA in infant nutrition is well established, and both substances are routinely
added to infant formulas. Excessive amounts of omega-6 polyunsaturated fatty
acids and a very high omega-6/omega-3 ratio have been linked with
pathogenesis of many diseases, including cardiovascular disease, cancer, and
inflammatory and autoimmune diseases. The ratio of omega-6 to omega-3 in
modern diets is approximately 15:1, whereas ratios of 2:1 to 4:1 have been
associated with reduced mortality from cardiovascular disease, suppressed
inflammation in patients with rheumatoid arthritis, and decreased risk of breast
cancer.


http://www.scientificpsychic.com/health/cholesterol.html
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Plasmalogens are complex membrane lipids that resemble phospholipids,
principally phosphatidylcholine. The major difference is that the fatty acid at
C-1 (sn1) of glycerol contains either an O-alkyl (-O-CH,-) or O-alkenyl ether (-
O-CH=CH-) species. One of the most potent alkyl ether plasmalogens is
platelet  activating  factor (PAF: 1-O-1'-enyl-2-acetyl-sn-glycero-3-
phosphocholine) which is a choline plasmalogen in which the C-2 (sn2)
position of glycerol is esterified with an acetyl group insted of a long chain
fatty acid.

PAF functions as a mediator of hypersensitivity, acute inflammatory
reactions and anaphylactic shock. PAF is synthesized in response to the
formation of antigen-IgE complexes on the surfaces of basophils, neutrophils,
eosinophils, macrophages and monocytes. The synthesis and release of PAF
from cells leads to platelet aggregation and the release of serotonin from
platelets. PAF also produces responses in liver, heart, smooth muscle, and
uterine and lung tissues.
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A basic O-alkenyl ether species is shown in the Figure below.

HoC—O—CH=—CH—(CH2)15—CHj

0]
HG—O—@—R'

o)
H20—O—I|'-|’—O—X

.

basic composition of O-alkenyl plasmalogens

Basic Structure of Sphingolipids

Sphingolipids are composed of a backbone of sphingosine which is derived
itself from glycerol. Sphingosine is N-acetylated by a variety of fatty acids
generating a family of molecules referred to as ceramides. Sphingolipids
predominate in the myelin sheath of nerve fibers. Sphingomyelin is an
abundant sphingolipid generated by transfer of the phosphocholine moiety of
phosphatidylcholine to a ceramide, thus sphingomyelin is a unique form of a
phospholipid.
The other major class of sphingolipids (besides the sphingomyelins) are the
glycosphingolipids generated by substitution of carbohydrates to the snl carbon
of the glycerol backbone of a ceramide. There are 4 major classes of
glycosphingolipids:

. Cerebrosides: contain a single moiety, principally galactose.
. Sulfatides: sulfuric acid esters of galactocerebrosides.
. Globosides: contain 2 or more sugars.

. Gangliosides: similar to globosides except also contain sialic acid.
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oH
CHs—(CH2)12—C=(|3—(I3—(I3—CH20H
H OH NH-
Hoog
CHs—(CH2)12—C=(|:—CI:—CI>—CH20H
H OH NH
0=
(?Hﬂn
CHs

Top: Sphingosine the atoms in red are derived from glycerol.

Bottom: Basic composition of a ceramide "n" indicates any fatty acid may be N-

acetylated at this position.
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