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OMEGA-3 FATTY ACIDS : THE IMPLICATION IN CARDIOVASCULAR 
DISEASE 

Laddawal Phivthong-ngam 

Department of Pharmacology, Faculty of Medicine, Srinakharinwirot University, 
Bangkok 10110, Thailand. 

ABSTRACT 

Omega-3 fatty acids, like eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), 
mainly containing in fish oil, are essential polyunsaturated fatty acids. Early studies in Greenland 
Eskimos stimulated interest in evaluating the effect of omega-3 fatty acids on cardiovascular diseases. 
Subsequent studies showed a significant decrease in triglyceride levels in patients receiving high dose 
of fish oil containing EPA and DHA. These studies have also shown a dose-response effect which 
persists as long as supplementation continues. Later trials have demonstrated a correlation between 
omega-3 fatty acids consumption and a reduction in cardiac death rates and in the incidence of cardiac 
symptoms. This benefit may be mediated through favourable changes in lipid profiles, anti-arrhythmic 
effects, alteration of eicosanoid production, and down-regulation of thrombotic, decrease of abnormal 
platelet aggregation and vascular inflammatory process. 

Address correspondence and reprint requests to: Laddawal Phivthong-ngam, Ph.D., Department of 
Pharmacology, Faculty of Medicine, Srinakharinwirot University, Bangkok 10110, Thailand. 
laddawal@psm.swu.ac.th 



138 

n-;\i11mJu 1u5v~1'Yl~a polyun­

saturated fatty acid fl8fl';i\i1 lii:iru~illm~ 
af1-l'IJ8~ h1 w11<1th~11au!il1tJ~UiJ~lii:1n11 ' . 
1111 1 ~ Polyunsaturated fatty acid 'Yl<lll'J 

~iilm1:1Ja1l'lf)Jlii 8~1~m1J LL<i~:irn'l~L tlu 

1 w.,J, 1' w ;.$1v 
'IJ:IJU'Yl';il~f1l1J lJ<lllJl'Hl<f~LA'Jl~'Yl'IJ'W \i1 

Li'!~ ro-3 fatty acids LUU polyunsaturated 

fatty acid ~·vrn 1uil'1:iruum~1!il-'rtJA1llJ 
au 1'1LU'W8U1~:1J111 L\i11'1011wui1L tlum., 

• 
,w1'1 .,J, 1' <f'lflf)J Ut.fl'IJ'Wlfll':i'Yl':il~fl11J lJ<fllJl'Hl 

ii~ LA'>l~'Yl1iil LL<i~L tluci1uu.,~rnrn 1u1m~ 
' V.tjfl<V ,, 

<f'>l~'Yl<flflf)J'IJ8~ phosphohp1d membrane 
.J' ,,J I 1 r "" 

'IJ<ML'Wm1JS\i11~ 'l mu r:rnnn <faJ<J~Lm~ 

8ll'l ~~ ro-3 fatty acids 'l~ilm1:1J~lLU'W 
' 

I Q .J'.d~ OJ I 

\i1am1'Yl1~1u'IJ8~ m ml'J auu 1J 11\il1 am~ 

L'li'W fll':i'IJ1\i1 ro-3 fatty acids 1uL'l&i'Wl'l~ 

'1111'11111 'ilJ EHL i\ U LL<!~ N <I'll 8~ fll"l'll l 
4,14~1·12 

electro-reti:nogram l'J\i1ufl\il Lu'W\il'W ' 

'llfl'Yl<lll'J 'l fll".iAfl'lfl'WUi1 ro-3 

fatty acids ilu'YIUl'Yl'11i'i'f)J1um1uiNO'W 

m~U1Ufll1'1JiMfll'Hn\i1hA!ih~ '] 3 
L'li'W hA 

'fHl8\i1L~S\i1M11'1 (coronary heart disease) 

LL<!~ stroke, A1llJlii'W fai'.l\il<l~'i~tJ~L~aJ\ilu • 
(mild hypertension), 

w d. "' 1 lJ'W'Yl'llLUU 'W'Yll'Jfl, 

m1~fll':i'lll\i1m\i11'1l 

'J~lltJ.fli:JAlJO'W (autoimmune disorder L'li'W . ' 
lupus LL<!~ nephropathy ), Crohn disease, 

:1J~L~~Lli1'1u:1J '111mmy ui.J~lii•m~n'Ylmn, 

rheumatoid arthritis Lrn~if~<fllJ1'HHl\i1fll'.i 

8nwu'IJa~tdm~a ~1iil-'rum1:1J<1u hm1~ 
~ QJ I <JJ d""l 
fiflM1fl'W<l1Jl~fl11~'1J11~flflilN<l'IJil~ ro-3 

fatty acids liia-:;~uull'1htL<l~'Yl<l1l\ilL~il\il 
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fl11AflM1L~am1fl 1 u'IJ11 Lil anhJ 

'IJiNfl~'WLL<l'Wvl 'WUll'IJUmiaJdu'ltilA 1'1JU'W 
' • • 

'illflfflili''li1 L'liu m.n'li1 u<1111w LL<i~um 

1 .• ~ d d d w u u-:; aJ 1ru'YIa~aJ1 fl L aJ a L '11 l'J u nu 'IJ11 • 
a' I <V """"' o' ""' L\il'IJlJl'jfl U\il fl<lll'WU <JU\il fll':itll'IJ <Nfll':itfl \il 

' 
hAM1h1 u'l'lflfl~lJ <lll'J~1ni1'1J11L\il'l..!m{n 

' ' ' 
ua{n!i' LL<l~'l'lfl 1u1~L'l'lfl1uli.1fl\il~1u\iln 

' 
d • ~ i1 w d ~1 

L:IJ<l'l11fl111Lfl11~Vf 'IJ:IJ'IJ'l'l'IJ11L<l<ffl lJ 

u'ltil Awui11.l1~fl au!ii'1tJn1\il 1'1J:iru 1u 5aJ 
a.;,J, '!"'I• <V ... ..r 
\i11'11';1~ fll l'J lJ 'W Ml'J LlJ m lJl'Hl a~ LA ':il ~'Yl'IJ'W 

' 
:1J1La~11i1'1umi:1Jtm:1Jri'1 3 ~illl'lmru 

' rl • <V ..,. 

fl11U<l'WS~\il<llJL'111fllJ 20 LL<!~ 22 LL<l~lJ 

<V • •"" ,J1·' 
'W'IJiJ~AL'l'llfllJ 5 Lli.1~ 6 'IJ~ \ilLLfl eicosa-• 
pentaenoic acid (EPA; 20:5 n-3) LL<!~ 

docosahexaenoic acid (DHA; 22:6 n-3) 

\ill:1Jt111iiu '" 'llflWi.lfll':iAflmll~ ML i\u~~ 
fl11 lJ a:iJ W'IJ if~ L tJ 'IJ ff \il ci1u fl au':i~Vfil~ fll';j 
u'llflAU<llVl~<l ro-3 fatty acids OU<JU&i 

' 
fll'HU'IJ <l~fll':iLn\il hfl'j~lJUM11vLL<l~'Yli.l<l\il 

m.,;?ln,,i11 m1<111ii am'll11 M'1111u 

Lvlm&i:1Ji1 ro-3 fatty acids 1umm1 

<11 v1 ·mu a~ nu hA'll a~ .,~uu M'11'1 LL<i ~ 

'Yl<l a \ilt~<l\il t\il1ln<J 1 MLn\ilN<lliil~ 'l !il~d'·' 

- <l\il'l~!ilu'IJa~ triglyceride 1uwmam 
, ~ 

- L~lJ1~!ilumM HDL-cholesterol 'lM 

L tJ u 1'IJ :iJ u ~ &i1 u w ma m 

- <i \il a uni A'IJ a~ 1'll :Wu~ t tl um L 'YI \il'IJ a~ 
' ' 

fll'lLn\il L 'Jfl'Yl<lil\il t~il\ilLL~~!il1 

- ll a~O'IJfl11Ln\il.fl11~M11'1LW'IJLal'J 

~~Vf1~ 
.lw .I~ w ; 

- u 1u tu i.1 t1 u fll., a~ t A 11~.,ui.1~m1 

'll1~l'W'IJ<l~m1 eicosanoids 
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- <l\ilfll'Hfl1~&\\ilLL<l~fll"l Lfl1~fl~ lJ'll eN 

Lfl~lilLi'lalil li1 tl1'Li'!ali1 hhm~~1LthJ~lJ 

W a '111 'I Ul a'!l'l '111'11 

erncef a'.i::rnu 1vifu 1miiaffl 

GJ <:!I .d .J'1'' " L'Wl<IB\il'l'l<l'l'll'll lJ11'il~LU'll total choles-• 
terol, low density lipoprotein (LDL) lb<!~ 

triglyceride L U'IJU'il..ijl'll~fMmam"lLfilil hA 

'111hua~'l1<1Bli1Li'lalil7-Jo 1lilm'il'W1~mh'l~'l 
...; "" ' "" "" LlJBLfllil"l1lJflU"l~\ilU'll£N high density 

lipoprotein-cholesterol (HDL-choles­

terol) ~~1 'il1flfl1"lAfl'lfl'WUl1 ro-3 fatty 

acids ilwaa\il"l~lilu triglyceride L'll 

wmam, tvilJ"l~lilu HDL-cholesterol 11<1~ 

b tl~tJ'llll tla'! B'llil1A'll<l'l LDL-cholesterol • 

uiwia cholesterol metabolism 
. ~ ~ 

ro-3 Fatty acids lJW<l<l\ilfl1':i~\il'illJ 

bA b<li:H\111l"l<l<I <l\ilfl1':ia'!LA':i1~'11lAL<l<f-

.!, 

il1tJ l'IJ VLDL 'il1flW<l'lJB'lfl1':i<l\ilfl1"l'l1M 

VLDL
11 

uacefa'J::iu triglyceride 

Triglyceride LU'IJ glycerol ~'I 
ti 

• , 
':i~flBU\il1tJA1"lUiJ'IJ 3 B~\il<llJLL<I~ 

' .. ~, .. d .11' hydroxy 3 fl~lJ 'il'lbU'llLlJL<l~<l'YIA'l'Yl lJ 

L ti ~tJ'll u ti <t'l A11 lJLLA fl lii1'1~'1 a ii ~ci1u 
tl"l~fl au'll a'! mA 1'lliJ'ui1 L llu fl"rn 1'lliJ''ll ~lJ 
~1 (pro-atherogenic) '11"ia hj~lJ~1 fl1':i 

i:l mn 1 u':i~tJ~'l1<l'I1lil1 l1' A11lJ<l'll l'il 1 m~ <M 
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'll<l'l triglyceride nulJ'iJ..ij'l'lb~U'lmBfl1'llfilil 
L ':iA'l1a a \ii Li'! a \ii LLa~Vi'11 'il'll1 A iii a\il m fl ~'I 
.J' _q.d Q,1<>.>1 <V 

'll 'IJ 'ii 'll Lu 'll '11 tJ a lJ ., u fl 'll 11 'l ~ \ii u 'II a" 

triglyceride 1 uwmam~a'ltm llull'il..ij'tJ 
• 

d .i,.. ~ ' .J - 'i' 
La!N'YI <t 1A'lJBU1'1 '11'1J'l'll B'l fl1'l lfl \ii L 'lA 

'11aa\i1Laali1'111h 1lila hi~unulJ'il..ijm~a" 
.J di .... - 9 10 ' ' 
il'IJ 1 '11'l<J';i~\iJU'llfl'l HDL ' Lllil'il~'WU11 

lJ'il..ijm~tM'il~L vllJt'll'111fl'l~lilu'lla'l HDL 

~1<1'1 Triglyceride l'll~1'lfl1UBtJ1'1l'Yltl'ltl • • • 
LLUU'llfl'l lipoprotein L\ill'Jfl';i~U1'1lfl1''l 

metabolism 1'lliJu1u~1'1fl1tJL~lJ'il1fl 1'lli1'1l~ 
fu ti "l~'Yl1 'Ill ~11 tl'il~ Ufl \ii lil~lJ1 'll"ltl'll a'! • • • 
chy !omicron ~'l'il~llflU aai1mau 1'21ii • 
lipoprotein lipase 1iLU'll chylomicron 

1 "" "" .J v '"" remnant Ll<l~fl'l\il 'lllJ'llil<l"l~ LlJBL'lll<l\ilU • 

a'!Lm1~ll very low density lipoprotein 

(VLDL) ~'l'il~Umtl~l'J'llbLtla'!ma 1iLU'IJ • 
intermediate density lipoprotein (IDL), 

LDL, HDL A1mhlilu 1uuliia~~'lln'il~il 
triglyceride 1 tJ u ci1utl':i~fl arnl'atJa'l 1 ti 
d 
b ':i<ltJ 1 

blill'l,.t11tlmi'1m1~ triglyceride ~'I 
' 

iJ'flwu~1aJnuil11~ HDL lil1Lrn~iJmiilil 
, "" ,.,! d ~I 

A1UAflUfl1"ll'WlJ small dense LDL 'lMbu'll 
• 

~ ,.,~J.,._ d 
\il1fl1'l<t1Aqj'Yl'Yl1 L'111fl\il atherogenic l'll<l'l 

.i~ ' 1tl d 'il1flfl1':i'l'llJ'll'll1\ilbb<I~ density \ill'! 'il~lJW<I 

liiam':i..ij'ufi'u receptor, small dense LDL 

il l'i1A~'!7i'lAm11il'!if u 1ama~'il~llfl oxidi-• 
tjq .J' ' "-' 

zed 'il'llJlJ1fl'll'IJ Lb<l~'WU11fl1"l<llil"J~\ilU 

triglyceride 11i1u11im':i l\ilOlil1lJ'il~i1waa\il 

eJA';l1fl1"lLfiA1w1'111 h'll1\i1Laa\il (myocar-
12-1 s "-' I .J 

dial infarction) bb<l~tJ'IWU11 LlJB 
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triglyceride ~1<N'il::ih1J LDL :ihn.11111 

1 ,J .. • 
VIQJ'11'WLL<l::3.J small dense LDL 'IHlflM 

'illfl'Vl<llfl '1 1111Afl'l"11 U~U1fl~4~ 
ldUB1114B1f111U<l::UB1114B1fl1,'11B41,fl 

"' v 1 .?; 91~'1 .J ""ti v~ Vl<IB111L<IB111Vl1 'il 113.J'Yl4Wu1fl'Yl3.J ,:;1111 
" 

hA'li'1hm111Lii11111 'Wui1 co-3 fatty acids 

i'.iwm11111::!ilu triglyceride l'U'W<lli.'lm hi 
•OJ ;fo,J QJ •• 

LL\1lfl\1114f1'!.l '11'UflU,::111U'11114 tnglycende 
.J1 Yv ~ LL<l::'1JU1111'11114 co-3 fatty acids 'YI 111,U t'U 

NU1fl hypertriglyceridaemia type Ilb
16 

" 
11111'11 co-3 fatty acids mm111<1111':l::!ilu 

triglyceride LU'W<lli.'13.Jl 1~ 29% LL<l::Lvl!.J 

':J:;!ilu HDL-cholestrol 1~ 9% '1J11J:;~1u~ 
U1fl hypertriglyceridaemia type IV /V

17
'
18 

111':il'l1 co-3 fatty acids i'.itl':l:;iil'Yliim'WLU 

111':!<1111 triglyceride 1~li4 39-52% <1111 

total cholesterol 1~ 9-14% m1:;i'.iwmvl3.J 

HDL-cholesterol 6-18% 

Uilf1'illflifa4'WUllfl1'llM co-3 

fatty acids ~13.Jnuma1111'11il'u L'Ufl~!.J statin . 
I }9 .:!I , 2Q QJ 

L1J'IJ simvastatin Vl1il pravastatm 'IJ'IJ .. ~ .,(~ 
co-3 fatty acids 3.JW<IW,3.Jt]'Yl1H'IJl11':!<1111 

,::!i]u triglyceride, LDL, VLDL, total 
• v 

cholesterol ua:; apoprotein B 'W,ilUflU 

Lvl3.J':!::!ilu'1Jil4 HDL ~4UUi1LU'IJl11'lLvl3.J 
tl,dl'Yliim'W'11il4fl1,-rfl'tl1 L 'UNU1fl com-

" 
bined hyperlipidaemia W<l111'l<l111':l::!ilu 

.J , 
trig! yceride '11 il4 co- 3 fatty acids L 1Jil11 

.i ' b 1· L'IJil43.Jl'il1flW<l\1lilfl'l:;U1'1Jl11, meta 0 !SID 

'11il4 VLDL ~4LU'IJ lipoprotein ~jjtl~mru 
triglyceride lj4~</111 l111u"Wui1 co-3 fatty 

""' ~ 11 .,,!, 
acids 3.JW<l<l111111'l'Vl<l4 VLDL , L'W!.J 

.J • 
VLDL clearance 11<1::<1111111':!Lfl<lil'Wfl1fl 

. I .d 11,21 tng ycen e 
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.J' QJ I 

'Wilfl'illflmM'WU11 co-3 fatty 
.. v , 

acids 3.JW<l<l1111111i.'14Lf1,1:;VI triglyceride 

l111fl11<11nGia 1tld 

- ~4 EPA LL<I:: DHA 13.J"l'li substrates 

~~'lu111,a41f1,1:;'11 triglyceride-
. . .J"" 11,22 

synthes1zmg enzymes 'Yl\11U . :; 
- EPA ua:: DHA flUfl4f11::U1'1Jl111 

esterification '11il4fl'l1111'11lY'W~l1Jl 'IJ 
OJ o' • • 23 

1115i.'14Lfl,1::VI tnglycende 

' - EPA ua:; DHA LW3.Jm::U1'1Jl111 

peroxisomal 13-oxidation '11114fl'l1111'11 

iYu 1uiii'u ~4i'.iw<1<1111tl~mru'11il4fl1111 

1'11iru€i<11:;~t1J1u111, a4Lfl11:: 'II 
triglyceride 

24 

m~1~-ru111,u113.J-ru 'l Vil?Jl u 111':1{111'11 

1111:; hypertriglyceridemia 'luil'il~U'IJi'.iatj 

2 '11'1J1'1JAil nicotinic acid ua:; ml'Wfl<i!.J • 
I .d J;: I .:.I <JI .::I I 

fibrate IL\11 I 'UM'il1fl'Yl4flUW<l'1114Lflfl4flil'IJ 
" 

J14<J4 ~4111,L vl3.Jfl113.JL~fl4Gi flfl11L0\1l 
" 

3.J:;L~4LL<I:: myopathy 111lm11'Wl::fl11m~u4 
'il::'14~'Wmn1'li'~1uilum'lu11<i3.J statin

17 
!i)4 " . 

J;: ""' fl°I "" <'11 'WU co-3 fatty acids 'il4Lu'Uflfl'Yl141<1ilf1 

V1~4 l '1Jfl1"> 'l'lf{n'tllfl11:;':l::!ilu triglyceride 

'lwiia111a4 
" 

emuia'J::rilu HDL- 1111:: LDL-cholesterol 

H D L i'.J W <I I tf 'IJ a n t i­

atherosclerosis li1 i'l1Ln1111111 transport 

cholesterol rnl'u 1tlu4iii'u U<Mnu 13.J"l'fi'in\11 .. . 
oxidation '11fJ4 LDL LL<l::UW<l\111'1Jl111Lfl1:: 

11<i3.J'11fl4Lfl~1111~fl111 co-3 Fatty acids i'.iwa • 
.::! QJ 25,J 

L'W3.J1::111U'11iM HDL-cholesterol ot1lJW<I 

Gi<n::!ilu'1JB4 LDL-cholesterol Juwui1 hi 
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mhrnu U1~f11'>Afl'IH~ui1 co-3 fatty 

' .<::I CJ 26 1 • acids IJN<l<lli1'l~li1U LDL-cholesterol li1 

•dW 1 .J 
L'll'IJLli1U1flU HDL-cholesterol 'IJ'llfll~YI 

u1-l fl1'> i'lrn,n wui1 hiiJ Nm tl~umL tl<i-l 
..... ..::.i d Q,I 

ll'lBB1'illJN<lLWIJ'l~li1U'lleH LDL-

' 1 " . tl.J cholesterol BU1-l 'lflli111JWU11f111L <IU'IJ 

LLtl<i,Jum'il1flBtjil1A'llB-l LDL ~il'll'W11i1 
~ • )'"'' d b llqj (buoyant LDL-cholesterol 'll' 

?1 .<::I .J "" Q,/ 

'il~Lu'IJN<lli1 L'IJB,'il1fl<l11J11fJ'ilUflU LDL 

receptors LL<l~~mh 1tl~f111 metabolized 
"I "" CJ .J' d .J 1'l'• .J' 
b'WlilU B1U1~Lb<l~L'IJBLUBB'IJ li1~1U'll'IJ 

eicosanoids 
" .J1 • Eicosanoids LU'IHl11'YI li1'il1flfl11i1 

1 w 1 'd CJ .<::I w .J 
'lllJ'IJ IJBIJli11 LL<l~IJUYIU1YIWIJ1YllJ1fl!J1U 

1u'i1-lf11U Liu ncilJ'lJB~ thromboxane A2 • 
(TXA2), prostaglandin 2, LL<l~ 

leukotriene 4 ~-l hi''i11flf111 metabolism 

'llfl' co-6 fatty acids LL<l~ arachidonic acid 

rh l li'LOli1f111fl':i~oi''IJf111Lf11~flcilJ'llB~ Lfl~li1 • • 
LaBli1 ll<1Bli1LaBli1lllilll11 bb<l~Yi11ML01i1f111 

.J 
LA<lB'IJ'lleM leukocyte (leukocyte chemo-

taxis) 'IJBfl'il1flifif,jjNmllu thrombogenic 
,d•1 .J tj 

Lb<l~ atherogemc Bflli111l 'IJ'llfll~YI EPA IJ 

N<!Lll'W anti-thrombogenic LL<!~ anti-

. d 'd .J1. atherogemc L'IJB,'il1fl eicosano1 s 'YI li1'il1fl 

EPA~' hfonncimJB-l thromboxane 3 LL<!~ • 
• 28 ' CJ .<::I 

leukotnene 5 (LTB 5) ':i11JflU EPA IJN<l 

CJ ti ""' cl 
<llilf11':i\'MLA':i1~ll TXA2 'il-l!JN<l<lli1f11'> 

Lm~nci!J'll fl' m~li1LaB1i1 29 
Yi1 t li',,,<1B1i1Lailli1 • 

CJ "':; d CJ 

'llU11Jli11 bL<l~UUU~f11'>LA<lil'IJli11'lJB~ leu-

kocyte 

141 

w • .J 41 

'1'>1-l atherosclerotlc plaque Ylll<lBli1L<lBli1 

co-3 fatty acid DHA ilN<l<lli1 soluble 

adhesion molecule 
39

'
31 

Li'W vascular cell 

adhesion molecule 1 (VCAM-1), E­

selectin, intercellular adhesion molecule 1 

(ICAM)-1, interleukin 6 (IL-6), LL<l~ 

IL-8 

co- 3 fatty acids ~fl incorporated L '1111 t11 u 
..r <V ' 

cellular phospholipid '1Jflfl'il1fl'IJ!l'WU11 

DHA <l11J11fJ<llilf11'>Lf11~&ilil'llfl' human 
w • 1 '<ll monocytes flU endothehal cells li1 

tj w 
co-3 Fatty acids IJN<l<lli1f11':illlilli11 

CJ "' • .... 

5'LA11~ll thromboxane B2 ':i1l.JflUf11':i . 
~ ~ , 

L'Wl.Jf111'1,Lm1~ll thromboxane A3, . 
• • ""' 0 prostacychn 2, LL<l~ prostacyclm 3 'll~Yl1 

1 li'll<iB1i1LaBlil'llmu\ll1 N<iefi,nci11Yi1 t li' 
m11Jefi'u falllil<ili1<i' 

..r CJ ' 

'IJBfl'il1fl'IW-l'WU11 co-3 fatty 

acids 
tj tj .J 
IJ N<l'llU11Jll<l fl li1 L<l fl li1 LL UU 'W~'W1 

endothelium (endothelium-dependent 
32 "I .,,, ,,.. d .d 

relaxation) b'W'11i11Ylli1<1B-l 'll'B1'i1Lfl!J1 

'II fl~ nu m-, b Yi" m-;Yi1~1 u'll B,m,,~Yi1 t li' 
ll<1Bli1Lailli1'lll'J1Ull11 (endothelial-derived-
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. ) , v_., ..J • 
relaxmg factor bbil~ b "lJNu1U"Yl"Yl1 cardiac • 

I 
. dcv.oi 

transp antatton 'lf~:l.JIUJ.fl11~ endothelial 

dysfunction \lll:l.J:l.Jl 1115 hi' ro-3 fatty 

acids tu;J'tJ1umuV1a~l'i1A'm1m5:1.J'l~~hu 
• 

t "fi' f115'111'11U1i11'1J eM VI il ii lilb~ ii fil L i'l h "!Jl ~ 
..J 

bbUUVN"llfl endothelium (endothelium-

dependent coronary vasodilation) flil1J~"IJ 

riam1~tln&i1ril"' 3 

• 

u ;;i fl1 '.ifTt1!'1111n fl iiiin 

irn'l~uV1illCJflri:1.J1~l'i1fl15Afl~1fi~ • 
Nil'IJeMl1151J~L.fli'l ro-3 fatty acids Qji11115 

bflfil hffi11 t'lbbil~Vlililfilb~ilfil !il~a1tlw;;i tu 
.J 

\ll111~"YI 1 

myocardial infarction 

• 

ro-3 Fatty acids iitl-:;~Lu'llULU1115 

Uil~tl"IJl111Lflfili1'1Jil~ L 1i'lVlililfilb~ilfilM1 h 

'll"IJ'l~u Diet and Reinfarction Trial 

(DART)
13 

tu;J'lJ1tFil1u1u 2,033 i'l"IJ • 
bWfil~t"ll'bi!u111111bvi:1.J1fimru ro-3 fatty 

acids tu illVll'l'l~'li1u;;ifil eJ\ll11mmbil~ 

eJ\ll11 b~IN'll ii~ ;J'thu L 5i'lVlililfilb~il\llM1 h • 
Qjilfll'Hflfil myocardial infarction 

Nl.NlU'l~u GISSI-Prevention 

,...i,,,"' " Study 'lf~buUl111~Jfl~1111'H"W:l.J ro-3 

fatty acids Lbil~ vitamin E tuillVll'mri;J' • 
U1CJ.fl1UVla~bfl\ll myocardial infarction 

'IJ il~nci:1.Jirfl'l~u'll11a\ll1~ 1rilul'i1111-:;0fl~1 • 
1u;J'tJ1mhu1u 11,324 ·nu bi'lm1;;i1 3 tJ • 

.J I !V~'I ' d1 vw 
i'l1~ "W1J11~u1Ufl~lJ"YI \il1U ro-3 fatty 

acids i'.ieJ\ll51\ll1Uli'11tl;;iril<Nfi~ 20% el\ll'll 
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\lll Cl'\11fl11 i'lM1 L'\I bLil~Vlil ii fil b~ el fil '1 fil M 

30% bb<l~el\ll11'11il~ sudden death <lfil<l'I 

45% 

'll fl 1111 Afl~1 tu a\ll1 "Ylril ;;i a";f" tu 

1-lUbrn~ai!'IJ 'i1;inu1111Afltll'il1fll115L"W1~ 
• • 

J' ,,.,J' .d .... .,, • 
b<l!Mb'lf<l<HUilbU<ll-11b'il "W1J11 ro-3 fatty 

acids lfilmu"W1~ EPA bb<l~ DHA ii(]"YIB1u 

1111iJ ei~nmb<i~uu~~1115bnrilm1~'i11 hbiu 

bi~la~~l-11~ 38 Lfil!Jfli'l 1mhu sodium bb<l~ 

calcium channels ro-3 Fatty acids iiw<i . 
bWlJ threshold 'IJ<l~l11':Hflfil action potential 
~ ~ 
IN 50% Lb<l~b"W:l.J1~CJ~ refractory period 

<V "" tj ' 

M<M'il1fll111bflfil action potential IN 3 b"Yll . 
Q<V I ~ 

Uilfl'il1flU!J~"WU11 ro-3 fatty acids :I.JN<! 
w J; 
UU!M voltage-dependent sodium currents 
..J.'1v·~ ~ 
'll'I bu U\ll "!Jfl 1 b Ufil'IJ ii'! fl11 Lfl fil action 

potential 1u excitable tissues Lb<l~iiN<l 
.,... :; d ~ 
U1J!J'I L-type calcium current 'lf~bUU"Yll~ 

" ~ 'IJ<l~l111M<l'I LLi'l<H'lf!J:l.J '\Jlfl sarcoplasmic 

reticulum l'i11"1l'5~!ilu bLi'l<H~UlJ 1m'lf<i<i° 

<lfil<l'I" 

L~!J10"1J Christensen bb<l~i'lru~'0 1~l'i11111 

i'lfl~11rilut"ll' ro-3 fatty acids 1ue-Ju1u~ • 
~ 

bi'l!JlJ.fl11~ myocardial infarction bb<l~ left 

ventricular dysfunction 'ii1u1"1J 52 Ami'fu 

tl1~'iil'1'lfll"IJ "W1Jl1 ro-3 fatty acids 

Gil lJl 5 t1 '1 fil.1111~ M1 L'l bi u Lif U~'I '11~ bb<l~ 
w ..J ~ 
ii \ll 51 \lll !J"IHfl fil'\11 fl.1111~ myocardial 

infarction 1~ 
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Design 

A" 

c" 

8 1, 

c" 

B" 

B1' 

A" 

Follow-up 
(years) 

2 

30 

Up to 11 

2.3 

2 

3.5 

Sample 

2,033 men with acute 
myocardial infarction 

1,822 men, free from 
cardiovascular 
disease at baseline 

360 patients with 
suspected acute 
myocardial infarction 

2,0551 men, free 
from cardiovascular 
disease at baseline 

59 patients with 
angiographically 
documented CHD 

223 men and women 
with angiographically 
documented CHD 

11,324 men and 
women with recent 
acute myocardial 
infarction 

Effect of 0-3 fatty Type of intervention 
acids on main 
outcome measures 
29% reduction of all- Dietary advice: more 
cause mortality fish versus more fibre 

versus less (saturated) 
fat 

38% reduction of No (observation) 
CHD mortality 
mainly because of a 
67% reduction of 
non-sudden death 
from myocardial 
infarction 
29% reduction of total 
cardiovascular events, 
49% non-fatal 
myocardial 
infarctions, 48% 
cardiac deaths 
52% reduction of 
sudden death 

No significant change 
of minimal luminal 
diameter and 
percentage stenosis as 
assessed by QCA 
Less progression, 
more regression of 
coronary 
atherosclerosis as 
assessed by 
angiography 2 expert 
panel 
15% reduction of 
death, non-fatal 
myocardial infarction, 
and stroke (combined) 

Purified fish oil (EPA, 
DHA) versus purified 
mustard oil (ALA) 
versus placebo 

No (observation) 

Purified fish oil 
versus olive oil 

Purified fish oil (EPA, 
DHA) versus placebo 

Purified fish oil (EPA, 
DHA) versus vitamin 
E versus no study 
treatment 

Design A, randomized controlled trial, factorial design 
Design B, randomized controlled trial, double-blind 
Design C, prospective cohort study 
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0-3 Fatty acids 
intake per day 

Mean intake of 
0.34 g EPA 

2: 35 g fish 
compared with 
0 g fish 

1.08 g EPA, 
0.72gDHA 

2: 1 meal fish 
per week 
compared with 
< 1 meal fish 
per month 
6gEPAand 
DHA 

1.65 g EPA and 
DHA (3.3 g 
during first 3 
months) 

0.85-0.88 g 
EPAandDHA 

ALA= a-linolenic acid; CHD= coronary heart disease; DHA= docosahexaenoic acid; EPA= 
eicosapentaenoic acid; QCA= quantitative coronary angiography. 



144 

tJ<IWi!Anu!ilufanlil 

fll':i0m;irn11lf m-3 fatty acids 

1 u vl' u1 l'I A11uiii'u fallm <l'11~1'1~L ~i;iilu~hi • • 
1vi'1um llil 'l wui1mm1!l<im..t'I systolic 

LL<l~ diastolic blood pressure i:.J<iiii''1fl~11'il~ 
d ' • , •,•1 d ~; "I ?1 "I o 

tll'Wllil'W'lflil b'Wi:.Ju11'1'1'1U'HilAumLu'Wu1~'ill • 
<1J1 tau a" u an'il1nd'rn10nm 1 uvl'u11'1 • 

</ </ <V ., 

'lf11'W1l1L11'Jilll'JVl'1'1'Yll heart transplan-

'' ' d tation WU11 m-3 fatty acids <llilfl11LWlJ 

m1uiii'u fallm 1uvl'il11'J 1iil • 

.do,) <JI '.J 9J CJ n"f .., 
fllTl'l'IJU'IJB'W Lfll'J1'!1<MflU1~UULL<l~u'il'ill'J 

' 
"11'1 '] Vl<lll'J'i~UU L'll1'illflil11~ endothelial 

dysfunction fll'iLfll~&ilil'IJeN<ll'iLL<l~ 1'1Jir'W 

"11-;i 1 ~i:.JU'1'1'1'1Bli1Li'iam fll'ifl'l~vi'u1lfii • 
' 

rn1V1~'lm'l.i1-;i 1 mnml'l rn'la~au'IJeM 

1'1laJ'WlvlNU'IV1'1BlilLi'IBlil Lfllilti'J'W macro-

phage foam cells 'il'Wii'I atherosclerotic 

plaque 

(rupture) 

d 
'lf'1fll'iLLlilfl'l'l<llil'IJB'I plaque • 

LV1~1d''il~t111tlrirn-;am!ii'u'IJB'1 • • 

d ' • 
'illfl'l'Jfl'111l11LL<l1 

~1'1iii't1ii'IU'l'IUl'l'l'IJB'I m-3 fatty acids l'W 

fll'l<llil'l~!ii'u'lleM triglyceride, <llilfll'lLfll~ 
""" • .J <ll ~ 
lillil'IJ1l'IGl111il1'1 '] 'l'JN'W'IVl<lfllilL<lfllil, <llilfll'i 

' d .. 
Lfll~ fl ~:IJ'IJ B'I Lfl<l lil L<l fllil, <llil fl'J~U1'W fn'J 

chemotaxis 'IJ iMGll'JVl:SB 1man<i"11'11'W~1'1 • 
flll'I Lta~'li11lf1f\mm1~ endothelium-

d I I J' 
dependent relaxation 'lf'IN<llill'l ']LVl<ll'W 

L i'l u ri1u ih l'l ty~tl1 l'Ja m trndJ 11'1tiufll'l1 f\ m 

hAVl<lfllilLi'IBlillL~'liih 1v) 
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43 I 6] <JI 

coronary bypass WU11fll'i b VI m- 3 fatty 

acids l'W~U11'1<11:1Jl'il1'11il vein graft 
d • ',,,,.,. 

stenosis 'lf'I fl'i~U1'W fll'ilil'I fl m1 I u'W u'il'ill'I 
.i d 0 10 ,_, ~ ., .. d • 

Vl'W'l'l'l'Wl u<tfll'ilfllil L 'iAVl'1BlilLi.lBlil LL'IJ'11il1 • 
1iil LLi.l~'illflfl110fl'tl1l'W<i'lill'l'Jlil'1B'l1!il 

LLGllil'llML'ilui1 m-3 fatty acids iJNailu~'I 
• 6 

fll'iGl'il'I thrombi LL<l~ plaque 

'll'W'i~l'I SCIMO" (The Study on 

Prevention of Coronary Atherosclerosis 

by Intervention with Marine Omega-3 

Fatty Acids) ~<ni'lu randomized, double­

blind, placebo-controlled single-centre 

trial 1ui.Ju1u 223 11U ti'lunm 2 TI wu • 
11 rn-;u'lLilA m-3 fatty acids mm'lll<llil 

., .. d 

progression 'IJB'lil11~ b 'ii'l'llaBlilL'1BlilLL'IJ'1 

iii'11tiflt!1 Iii' 

m '1i'l'l1" n1.,i'n1'l1 

"1nN<i"11'11 !ii''l~1iilmh1m1ta1"~ 
d 1 •' "",I 'f < LVl'W lil11 m-3 fatty acids :IJu'l~ bU'll'WbL<l~ 

iJu1~~'1'1BillW 1'Wfll'l'11ilil11~'1JB'I hA.il'I '] 

1iil ~'1 ihtlu UU'!I B'I rn-;u'llilA~ LLlil n.i1'1n'W 
• 

..t" ~mil 'lJ 1U'!l EM fll '1'111w'l"J1 iJ 'lJ ti <11 • • 

miilutl'lmw'!l1l'1 EPA LLi.l~ DHA ~Li'lu 
• 

ri1utl-;~nau 

1urn11t!1-rlarn':i1'f11'11ifu m-3 

1•• .. "' d fatty acids lil':iUfll'i'illil'l'J~LUUt!Lu'WUlLWB 

h"lurn':i1fl'lflil11~ hypertriglyceridemia 

'11ilA11:1JL~U'l.J ilfll'lLfllil L ':ifftt1 l'ilLLi.l~Vl'1illil 
di di QJ I <V 61 ..,..J 

l<!Blil LL'1~/'1'11BlilUilfl'WBflLGIU t'Wfl'Jf.U'l'J 

fl1':il'l1UA:IJB1Vll'JL W£Mil~l'1tiliu1hJ1lf1:rn 
' 

"' d ' , Lu'W'l'J'WlWil b'il ttlu Omacor™ U':i~flflU 
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• .J _, • 
lil1U 92% ro-3 fatty acids '1f'!u"l~fl8Ulil1U 

47% EPA, 37% DHA LL<l~ 8% ro-3 

'd .J "' • fatty ac1 s <JU 'l LuUlilU 

d· d1'fl • ' i'llilutVrn '1fLUl11"l'1'1Lfl11~i'l lipoproteins 

'1fillil~1'1 '1 ~'I lipoproteins 'il~~11'1l11u 
.,,, ... ~I .JA- .... I • 

'1\1 Lfl"ll~i'l L uU '11"li'l <11fl 'IJ'll 8'1"l1'1111U L'lfU 
..J .,,, .,. .J ~I ::; w 

phospholipid i'lNU'I L'lf<l<l 'lf'IL uU<ll"llil'!lilU 

1u111"la'!Lfl"ll~li' eicosanoids ~1'1 '1 Gi81u 

. 1· d1'"' a1umlil 'lll.JU'il~9fl oxidized L'l'rn 'lfLu'W 

'W'1'1'11'W 

'ill fl 111".i A 111'11 'I'll'! Lil a'lf'il<lU 01 a Iii{ 

'WUll f111m'lil.J'li'W'll8'1 EPA LL<l~ DHA 1u 

plasma phospholipid 'il~LLU1~'WLlilUlil"l'ltlU 

EPA LL<l~ DHA fl'il~t111'1l11u~NU'IL'1f<iof • 

q'll ift:iJVl\lu1::a\I A' 

1 u i'l mu '1 1111fl11111 fl '111 111"l'l~1l 
1uwu1mhu1ul.J111

13
-

1
" 

11
' 

34
• 

3
'-

31 
1:il"Wu 

• 
N<i'li1'! L~!l'l~f1mL "l'I wu1!l'11l.J11fJ'l1UGJ 8 • 

1 •~1 ,~.J ~I ~ 
tJ1 lilLu'W8tn'llil L'W8'1'illf1LuU'11"l51"ll.J'1fllil 

81111".iflm'il'WU 1vi' 1vi'LLrl 11111~fll!JL~8'1 

~8".i~UU'Yll'IL~'Wfll'Hl"l L'li'W fl~'W 1<\' 

.,,J • w ""' 'V 

81L'iltlU LL'W'W'l18'1 Ul'l"lltl81'ill.J81111"l'118'1 

L~U VI~ mi'a'! r.m 11ii • 

u fi ii~ !J1 i;hi nu ti u !J1 ~ u 

111"lhl'~1l.Jtiumalil 1'll:Wu1umil.J~U 
' 
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L'limn1umil.J statin
19

'
20 '11l.J1"lfJ1M'~1l.Jnu 

' 
11ilLliltl 1:iJilu{iii"lmGiflnU LLGJffl"l"l~1'11U 

11111'11'~1l.JtlU oral anticoagulants ~'ILLil'11 

'il~ 1iJ ihl !J'll'Wfll"l'WU N<i'li1.:i L~ U'l~"l'WLL 1'1 
' 

... "" .J ""' fl11l.Jfl1".ilil"l1'il11il prothrombin time Ll.J8l.J 

11111'1im~1l.Jn'Wi'l~mrl8i'lUlil1'll'm LrliN 
' 

'illf1 EPA LL<!~ DHA iJN<JGJ8111"lLU~U'W 
LLU<l'1111"l'l11'11U'll8'1'11':i eicosanoids LL<!~ 

platelets 1111Afl1'11Nl.l'llfl'I ro-3 fatty acids 
I I <V .:::f 

111'1 bleeding time 'WU111J'll.Ji;.J<ll11"l'l'llil<l8'1 
.J.,,, 'II "" •3 44 
'l'l'lllilLL!NflU8U ' • 

ro-3 Fatty acids ilu'l'!U1'11<11A'IJ 

if '11u111~u1u f11"l'l11.:i1u lilll.JU n&i'll 8'!~1-i 
111U LL<l~'1.f111~'1J8'1111"lLfllilhflGJ1'1 '] fo!'I 

Lil 'Wl ~ t" fl 1 u "l ~uu '1111'1 LL<l~ Vl<i 8 lil L ~a Iii 

• iJ lil':il 111 ':i L fl lil'1f1 LL<!~ iJ Iii "ll !ill !'I'll f1fl11~'ll 1N 

hfl 1 u"l~UUVll b'lLL<l~Vl<lfllilL~f!lil L'liu hfl 

Vi11'l"ll11ilL~1llil UeJ\ltlU.f111~'1111'lLiii''WLlltJ 

~'1'1'11~ U fl'! tlU fll'>LO Iii hfl'l'l<l fllil L~ <I Iii LL~'! 

Wl <llilfllll.JWU faVilil "l1l.Jif'liiN<l<llil1~WU 
triglyceride LUL~<Jlil 1vi'~'IU':i~l.J1W 50% 

.J,bv"" w ""'.J~ .d ~ 
'llfJ!~'l'lfl<J VILfllilN<l"IJ1'1Lfl!J'l'l'llil1 Ll.J<ILi'ltJU 
"" "" .J.,. w . • 4 (Lt 

flU!JlLlill.J'l'll.JN<l<llil"l~lilU tnglycende 'l'IUU 

11m1uncil.J'll<J'I ro-3 fatty acids L1'iu5n 
' 

'I'll'! L~ an i'ld'! 1ufll':i1 'll' tn L .rJ a f n111il11 ~ 
hypertriglyceridaemia 
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