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Table 1. Major families of polyunsaturated faily acids
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Table 17} #to] 4747 72 1ESF o PUFAS o
M n-6%kn-3¢ £S5 2t Alow 4R gon a4
oAl olEe] AghAl #E e viwg & B A = Holr}

27t £ AwAge g AL A FE W 039 n6
9| 3tk B Table 28 429 524 A&7 Hud
o 2R AEA AL p3 T n-67F 353 Hel
o}, 24715 FAAEFAA 06 AG Aite] FH

Fr, A Fo) glow n-3A9g Aatol
2R3 712 linseed ol €] 59 o775 Aen
n-63 n-3 Al AHRE 2F A¥HA A= He2e
(4~10: 1, PUFA A3 25 A=) A5/ 25 7%
L 5L 4 3tk n-6, n-3 419 ¢ AHAHEF linoleic acid
(LA) e -linolenic acid(LNA) 2] 3 arachidonic acid{AA)
E Atge]l Hyd oz 4 dof sk B AYAHEFA,
essential fatty acids) 0.2 2FHE AL 2 JY33 T8

ley . Parent ) Major metabolites Characteristic structure Principal sources
designation fatty acid
n-7 clsL a7t Hy-C-C-C-G-C-C-C=C- RCOOH
palmitoleic acid
C181 n-9 C20:3 n-9** - 5 Synthesis from acetate :
n9 oleic acid eicosatrienoic acid HyC-C-C-CCCoCoGC=C-ROOOH Animal and vegetable fais
n-6 C18:2 n-6 C20:4 n-6 H:C-C-C-C-C-C*=C-R'CO0H Many vegetable oils
linoleic acid arachidonic acid
n-3 C183 n-3 C20:5 n—-3 HiC-C-C*=CR"COOH Scme vegetable oils,
u-linclenic eicosapentaencic acid leaves (18:3})
acid C22:6 n-3

docosahexaenocic acid

Marine oils(20:5, 22:6)

*A fourth family of polvunsaturated fatty acids( @ —7) can be synthesized from palmutoleate(C16:1 @ -7), but only trace amounts
of @ -7 polyunsaturated fatty acids are present in the tissues.
**Accurmilates only in essential fatty acid deficiency.
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D Agas) o 74 ARRQIAE, A4, 29 2HE)
2) A oA Y 3) AEpxE B F2 F7|5Y RE
o 8l gl E4 4) Foimyelinated) 2 AN FRAE &
A=A Ad) 5) E AE5H &4 52 (A 84 Alet

7, B4 Akl stercid hormone, B %4}, prostaglandins,
leukotrienes, thromboxanes 5)22| 485 W& $24}
T ohekg @8 gl 53] PUFAT 1A 9 AR
el & olye} A rjAE 54 prostaglandins(PG), leu-
kotrienes{L.T) & Z &% thromboxanes(TX)Z HE =
2 Al e fA 2 2 AN 2T 9E-E wEl
a3 it

Leukettiened] 4 7158 chemotoxis, inflamation,
allergy 53 DA A o] gl= S5t0] Ghof 2 A &4
ol d 71#= % 7L ZT SRS-Alslow reacling
substances of anaphylaxis)= LTCy LTDy, LTEs] £
E 24 histamine R 100-1000 Wi} 28 8 7% 59
& 72 9 Aoz 4R 9} Prostaglandinse o
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Table 2. Common dietary sources of polyunsaturated fatly acid

Percent of total fatty acids®

Source Linoleic  Arachidonic Linolenic El-:o'sa*‘ DDCGSBT Saturated
pentaenoic hexaenoic
Predominantly n-6
Safflower oil 73 05 - - 9
Corn «il a7 1.0 - - 13
Cottonseed oil 50 0.4 - — 26
Sunflower seed oil 56 0.3 — — 10
Peanut oil 29 1.0 - - 19
Predominantly n-3
Linseed oil 15 55.0 - — 13
Salmon oil 1 10 8 5 26
Cod liver oil 2 10 12 12 19
Channe] catfish oil 6 2.0 0.7 4 9 26
Mackerel 2 2.0 1.0 10 16 35
whale oil 1 40 - 3 7 19
Both n-6 and n-3 ek
Soybean oil 51 - 70 - - 15
English walunt oil 55 - 11.0 - - 11
Low in both n-6 and n-3
Cow milk fat 2 - 1.0 - - 62
Human milk fat 7 0.2 0.7 0.6 03 a0
Lard 10 - L0 — - 36
Chicken fat 17 - 1.0 — - 33
Beef tallow 4 - 0.5 - - 48
Egg volk 11 6.0 0.2 - - 03
Beef liver 10 6.0 05 — — 39
Coconut oil 2 - - - - 88
Olive oil 3 - 0.7 — - 14
Cocoa butter 3 - 0.2 - - 60
Palm oil 9 - 0.3 - - 48

*Monounsaturated fatty acids constitute remaining fatty acids.
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n-3)0] i, desatruration®} elongation= ] C22¢] °o|F 4
3 671¢] DHA(22 : 6, n-3)7F Bk 2] A A,
rhodopsin® G-proteine] 7194 i< plate?] 54 phos-
phoglycerides®] ©] 8- x| wkake] ok 50-60%+= DHA®| o}
{9,10).

3 signal transduction®l] 4] 3}= synaptic membrane
E B DHAE ol4-3the 3¢ 29 W DHAZL >
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(13). ?3] HAdF Ax9 9172 o eicosapentaenoic acid
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bEe g A $2E L Fo4 A wgieH, HE
T AAAW AA/EPA, 873 1AW AA/EPAZY =AYV
AYF A AY n-6/mn-3 PUFAZ & Aol 7-2%
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Table 3. Different characteristics of n—3 and n-6 essential fatty acid deficiencies

n-3 n-6

Normal skin, growth and reproduction Growth retardation

Reduced learming Skin lesions
Clinical Features Abnormal electroretinogram Reproductive failure

Impaired visicn Fatty liver

Polydipsia Polydipsia

Decreased 18:3 n-3 and 22:6 n-3

Biochemical Markers Increased 22:4 n—6 and 225 n-6

Decreased 182 n-6 and 204 n-6
Increased 2003 n-9only if n-3 also low?}

Increased 20:3 n-9lonly il n-G alsc low)

(Conner et al, 1992}
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Table 4. Correlation coefticient (r) values between eryth—
racyte and plasma phospholipid PUFA levels and
severity of depression®

Polyunsaturated Hamiiton Linear
fatty acid rating scale rating scale
Ervthrocyte PL EPA —0.200 —0.546"
Plasma PL EPA +{0.089 —0.416
Erythrocyte PL docosahexaenocic acid  +0.122 +0.100
Plasma PL docosahexaencic acid  +0.001 +0.045
E P i

r.ythrocyte I. docosapentaencic 003 — 04
acid n-3

PL i i
Eisma docosapentaenoic acid 0.001 - 0530°
Erythrocyte PL AA/EPA +0472°  +0729°
Plasma PL AA/EPA +0.184 +0.527°
Erythrocyte PL long—chain
0. +0.

n-6/long—chain n-3 PUFA 0.006 0.455°
Plasma PL long-chain 0310 0184

n-6/long-chain n-3 PUFA
"Results are shown as the Pearstn correlation coefficient.
{Adams et al. ]1996)

‘P<0.05

*PL0.01.

9 deoly A vAs Jgke FHE) d5HL
R oha Jadn.

EF eicosancids A2 T n-3A Aol EPAS)
n-64 A3l AAE o 7R ZAM XM M2 T E
A A S AR AelE s e 22 s 9

Table 5. Biglogical effects of eicosanoids derived from ar—
achidonic(20:4 n-6) and eicosapentaenoic(20:5,

n-3) acids
Cell Type AA(20:4, n-6) EPA(20:5, n-3)
Platelets TXA: TXAs
Aggregating Anti-aggregating
Vasoconstricting Inactive ?
Endothelial PGz PGl
Anti-aggregating Anti-aggregating
Vasodilating Vasodilating
Leukocytes  LTB4 LTBs

Chemotaxis +-++ Chemotaxis +
Agpregating +++  Aggregating +
Receptor bind + + + Receptor hind +
Permeability + + -+ Permeahility +

Several cells PGEz PGEs
Immunosuppression Immunosuppression
Vasodilating Inactive 7
Permeability

Hyperalgesia

+denotes biological effect (Drevon, 1992)
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