
CURRENT STATUS OF PLATELETS 

IN ATHEROSCLEROSIS 

1111'l'l~1 L 1l~~'lvm 1 fl!U~LL Wl'J!Jff1<11'l.;!!t.,~1~1'm1U1<> 

111'11'lvm 1 ~u11lll'l" 

KANCHANA KETSA-ARD 

Department of Pharmacology, Faculty of Medicine Siriraj Hospital, 

Mahidol University, Bangkok 10700 

SUMMARY 

Platelet function in atherosclerosis is briefly reviewed. Although 
there was controversy whether atherosclerosis is activated by changing of 
blood platelet function accompanied by an increasing of hyperlipidemia. 

Mustard and his co-worker had suggested since 1969 & 1972 that 
platelets play an important part in development of some forms of atheros­
clerosis and occlusive thrombi. However the response to injury hypothesis 
of atherogenesis have provided an approach to exploring the interactions 
between blood platelets with both overlying and underlying endothelial cells. 
This in turn would release substances from each of these cells, which play 
a role in the induction of the proliferative response. The proliferated 
vascular smooth muscle cells and lipids accumulation would, a period of 
months or years, lead to the development of fibrous plaque, the advanced 
lesion of atherosclerosis. Meanwhile it may be superimposed by some vasoac­
tive molecules, prostanoids, such as activation of thromboxane A2 synthesi­
zed by blood platelets and inhibition of prostacyclin by vascular endothe­
lium. 

The studies of current status of platelets in atherosclerosis and 
the potential role of some vasoactive prostanoids in generating occlusive 
lesions have begun to throw light on the approaching to the new trends in 
the effective treatment and prevention of atherosclerosis and thromboembolic 
conditions. 

'tu":": ao-4o !l1n/J l'l'l"ll'l"!'l'1imn "!""' h.1 .. :uu'1'l L'ilt1a=n1"' 1"a L 7vu"'"' 1§1m 

(cardiovascular system) 1;~'j~u'lfi'1.,1tlu1n lAULQn1:L"IR'1<'l'1~Lfluu1uAn;1nA (con-
9 ' ., //J Ill II>' "' 'I -genital heart disease) llaA"l11'l1u~A~~""1~u1aA'il"I"" n~YLl'l"l1:A•1un1•,,u1 u1,,AuM 

""~", .. ~Q;i5v 1~u angiography, computerize, ultrasound echocardiography ,a, 
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,; ..t ' ' " ... ' '"""' • !1f ., ( thor ">'llltl\'!fn"l'l"fltt1'VIVJtlilUU Lfftlfl1"lN1A .. fl'lU L'Vlfltli'IPl1\11 LLl'lflU\ll'lU'l11l1'l='1illil"' LOlil .. LL1l\I a ~ -

o sc l eras is) if \11Nilii111"l1 1 ,;, 1 iiiu 'lurn.,iia 'li111i" 1 ":IPI '! u-i ~uuif 11-i•~""il" 1 '1ilfltt>l"d'1uri1Ju 
!l 1nn-i., 'lun~-ni ~l!!"-ifu'Vliilil" 11!!1J.,Oft1'Vl'i au."11 'luil'i'tn =11'illi'l!1 ll1n'il1uu.,"fi"11nl'l•-iu1>1-it11.;"vrufi 

ih1f'i'n1"lilt1-iiit1h11 (WHO) 1.ili1'1'1'i'il'iriM'l1!J atherosclerosis 1.)if"11eill 

i'l.M.1958 ~11i'lu "variable combination of changes of the intima of the arter­

ies". ~"il~nttm~fiil'illi'l!~il lipid infiltration or accumulation of lipids, com­

plex carbohydrates, blood & blood products (~""u'lu111u"a"~1111~ .. ,;;il., ""~~,., 

fl'Vlt\lililflUo'il1n111~"'§il"L~U~>1'Vl~~;;;'l!) ; a11ttm=~'iK'l!filuilluei1J1tl~a fibrosis, necrosis, 

thrombosis "~~ Ca deposit. 'Vl1J1n~n1'Vl~LnA'111Ju-i~,11 thrombosis & necrosis n'i 

'1.,;' • ii"'jl'lIDillJ1J1.1Nu'3mlilF1 1liill'llii.,,1J\l'Vl1U\lililn d'lu aneurysm 11.i-iu•lfl 1 l'i"\ ulf 'i" 11'!il!i Ca "' 

~uu"l 1 'lm{iu 

4S ' .J,.'llll'""' .. •Iii 
111J'ltJfl'l"':ijlt'l1Jii'U918t.1@1'1"\3'1 fl\'11 VI Lflffel:fl'l"'J:!M~:VVt tilfil@!Utl'1'U 

• • (1) (2) • 
'i'n1'11Jil\1~~1>1u1" ~1nn,~nu~"~n" 200-0 ~•u · ~1n'31u-i• 

'Vl!J aortic fatty streak 'Lu 1lln.,1q.i'i11;, s ti 'Vl'1"HJ~1u 'tu 1llmnqLi'iu a 

ti ~11~1u 111.1 coronary fatty streak 'luflua,!j.i'i11;, 10 !i uau-,1a 'lu'1Uil,lj 10-20 

!i u111~,u 'luflUil,lj 20-ao ll LftilU~fl~•a nu fibrous plaque ""~ advanced les­

ions '1.u.,ua•~ so-4o !i 11u complicated lesion !'l~aunu!ia,111"itl~•11D.;'-iu'tuRUil11j 

40-50 ti 

International Atherosclerosis Project( 3> 11'1111~~,.,~,=~ 

k .. 18 I 111) Ill'..., 

fatty strea s "'1 tl"""""Uil11jt1au1 Raou1 nunu., 

complicated lesions l'.lwnm1win.i1,,riu•nul'jii!l"l~ 1111'1 

s'in.;u fibrous plaque 

ILOI~ Lif[lffoill 

MECHANISM OF ATHEROSCLEROTIC PLAQUE FORMATION 

na1nn,~1n~ atherosclerosis Aau;•~fu;auLLa~v~~~;a~Ant11nueia1tlanu•n 

~~M"~"~~~•un•~LnAn••=dM~u~ ll 1e57l4 )u~= 1s71l5 l~u~ill!•utuu~'luu~u~1n~1uu,n~•n 
A'l,IJl~9LAIJd ~a1i'lu141J~~lfiA~ofiU~ft~U,Uil~l~Al~9A u~~1viiUfl9NU~9a9Al§aA1AUU risk 

factors 1~ud~fin~~~ut;uu•1.111•~dA'i1uultl (&tl~ 1) 
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PATHOGENESIS OF ATHEROSCLEROSIS 

{

Smoking? } Hemodynamic stress and 

Risk factors Hypertension? ------fl> Endothelial injury 

Hyperlipidemia? 

Platelet adherence 

t 
'.'Y smooth muscle cell 

~~·,,,..--~------------------------------..... 0"' 
Release of 

Platelet growth factor 

I 
1( Lipoprotein uptake (LDL receptors) 

Cholesteryl ester synthesis, 

Synthesis of fibrous tissue elements 

St.imulation of sm<>oth muscle 
cell proliferation 

Secretion of Lipid accumulation 
fibrous tissue elements and release 

(collagen, glycosaminoglycans elasti~ glycoproteins) ~ 

j Atherosclerotic plaque I 
Summary of the biophysical and biochemical events in the evolution 
of coronary atherosclerosis. From. V. Fuster 1982 

t ~>J'l'lllf'!T11JU"l \!'llil\!111"l 111" t 'luu t II"" (hemodynami c stress) t .iu t U31'1<: 

R<'lu~uli!"Ai\! 11;t;tnAfi'l"lilan11~R'llB\!t'llilR~NU\!Hila.,tlla., (endothelial injury) ""'" 

tnAtlDfi~u,~:11;,~NU~l1~vAL1iEAU~~tfi~AtliEA~~11~~,v~,UUou•uu~~uaui1lnu11:,;,1nBAtliaA 

t~us•u~;K~tun•~n;i;tnA atherosclerosis n~a arteri~l thrombosis iAutnBM 

tliaAu,fun~u (aggregation) u~•ni~~,~~,~1 aanu•~,nn•u1u 1;11fi platelet 

d • d hf .,,,.., <ii "" 11! .d a '/Ill .,f, h er1ve growt actor n••11t'll~~ua~Nu~n~aAt~aAL»U~,u•u11uo11uuuuu1, n~~ t rom-

boxane A2 (TXA2J aanu1n~:~un1~~un~uua~1nBl'ltllaA~a1 i'iu1tl~n iu'lJru~tAB<ftU~Nu~ 

ua~11~aAtlaA~~~~;,~ prostacyclin (PGI 2) aanu'lin~,~~ nu TXA2 ~aaanqnt.,~~ 
• - • - x • • " • "'"' •• 'lJ'lUnu TXA2 LUU'llA'll••~n•~·un~uua~tn~At~aA ""~~o,u11aaf11aa" "unv PGI 2 .,, 

i " .., $1 "" h 1 .. flf f d ... ""~ TXA2 Ii" Uilfl>i'l'l..,uu-. •UUWJ'I~ iii" at erosclerosis '1~,.,., t"l'lll'l,f!UWJuilT'I 2 

" JI/ - "' (S) - "' PGI ' - " • - - s ' " " - "' " ~u'1UQii11J11U ©flofl .. ~E\! 2 '1Bll1~tllAfl'l'l~WliilBAl~IDi'IU'lJ"UU'lUllWJU'l,ui'l'l'1Uil'lfl~V~UU 

( 7
)-(s) ~"1~n .. ,~1~.,u~~~,ut~E11~"~"•,uiu«uo'!Ja\! PGI 2 u"~n,~tnA11'1•~11aa.,1§""~" 
(&ti~ 2) 
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increase lipid peroxidation in human body or in dietary fat 

1 promote 

inhibition of PGI 2 formation 

t 
in a. wall 

~allow platelet to 

toxic substance & lysosomal enzyme 

aggregate 

plate!~ derived growth factor 

t 4 
anatomical injury of endothelial stim. fibroblast & myocyte migration 

~Atheromatic plaque ~ 
Hypothesis of Atherosclerosis and Prostacyclin. 

iuuruz~luuu~~un1u~uu1~u PGI
2 

w;wu,ffA~;1un1~1nww~aw1lawu~~ 1uuu 

~uA~u1 iu1maw~~zw;wu1ff~~~xu;1uAa 1;,1ua~~uiuuu~w~aw1law;•vuu•un,~~~iuiu;au 

~a1u~~lnA fibrosis, thrombosis, ulceration, aneurysm u~~ calcification 

w,u~;~u ~~~~1uuan~,.~,u~~1~uwiu~6 

u~•nDn1~.M~a;a~~~~uu~~u~u~A!1u6 Ma 

1. wuu~u1ru lipid peroxide iu atherosclerosis q~u,nn~•iuAuun~) 
"~~wu1;iu1~aww~ uauu1n1w~,~1u~ atherosclerosis 

2. n1~iM o2 fiun1~n"aaAnaun;wufl n;i; lipid peroxide iu1laa1~u 

4u(1 o) 1~u1w~LM1nnn,~1uduuuufl~~a~n~an1laniu~nA• (retinal blood vessel) ~n,~ 
1vdauuu~~a~1u atherosclerosis n;iMn1uan1; ~~Ja~nun1,~61;inaiM potent 

antioxidant 

a. .. • . • • 'I " J11) wm~aanu11u atheromat1c artery uaan11 unman1~anun~ 

4. un~i,~iuwnaw1~ann;ru1nn~,iunaan1lflanun~n~ 8 l~,(12l~~~u 
~~nu;, atherosclerosis 1fin~uiunaan1~anun~u1nn~•naan1lann; 

5, nu;1iu~J,a coronary heart disease n1n&n1lan~i1~ TXA2 u1nn~1 

ua~nuun~ 0 3)u~n~~, endoperoxides ~•n1n!w1§~wunlJs;,~ TXA
2 

u1nn~11J.;,~ 
PGI 2 ~Nu~w~a~1~aA 
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tase 

s. 'tun'l=M,11f!O atherosclerosis rm,;, rn-:in'iiil·rnqttifmi-i PGI 2 synthe-

1n~unau~zlln,'ln'lz~un,'l~un~uua\l 1ni,,, 1a11A ~ 4} 1nun,'IRuu~~uti11 s 

7, Imidazole uuC\ln,'ltt'i\l,UUll\I TX-synthetase ~\ldu~"1ulln,'IR;," 

TXA2 "~~=!! PGE2' PG02 & PGI2 1dufuu,uttu(4
aj iun,~=fiiilIDfllaEflU~\l~l~UIAll~nu 

llrn'ln"unfl PGI 2 synthetase 101rnll 

fAu7,"l~ufuud'l.;) atherosclerotic 

PGE2 Dqttfuu,llHiilllfll~EA UiilZ PGD2 

lipid peroxides (endogenous substance 

artery ~""u,11,uR;,"d"""""u PGI 2 ~ER;," 
.i,,.eM ' ""' ll\l~qttniuu\ln,-:i~un,una"1niil"1L~~"' 

a, luu~1uud'J.;in PGI 2 iurn":IU"l"J I Oll,llT:I ZMiU!fl I ~<JillU~" (1 S) "I nurn'I i!uifu 

,;, PGI 2 1~u antiatherosclerotic hormone 

RISK FACTORS AND POSSIBLE MECHANISMS OF ACTION 

",u;~u1~11~nu atherosclerosis 1;vu,oaan1uu,nu,olu"l:o:1••, 20-so 

0 u,d un;~o~~".,"~,~ifA1,uL~uwa~~a~nu~, risk factors ~~ s ;a#•:n~ •• ~a1ud 

1~uu•~u•;n~~•:NinAun~ao•ano"lLn" atherosclerosis 1; no"lin~,•:tl"lZR""'',uR'i 
Ill !f! .. •JI • .,,,. L"l• wi.aoiu1wi••nnuaunun,"lR1U~u risk factors 

. ,, . 
ll'til1U"11J 

1. n,.,~u~wi4 l't;tMLn"N•l; a av,~ 
•• ,, 1• -·.., 1.1 1n•.,1aa"ul'l1,u 1•un•"l•un.uu1nuu 

,(1s) .i 
u1nn1, PGs R1au1 

PGs 

. . '! .I,. .d JI I - "' • • • •d 
1 .2 n1cot1ne u~M'lllRo"ll't!lilfllJl'tt'.ll'l!JllU~Maa" 1~a" •"11Jl>l"M wn '"""'"' 

-' h l • {17) " " • • • m ~ 1 • JI 8 " • -Mil~ catec o amine uNill'l,•Mtna.,Lilil"""''" '""il,"luu,nvu ua:un,.,011,a,011u~Milill'l 

1lial'l1..i uvn•,nd carbon monoxide J.,,n;'l;Lnl'ln'l•• hypoxia on;-:iu 

1.a '1l'ln,1~;.,.,, high density lipoproteins 1~un,11~"fi'1•" 

atherosclerosis 

2. n~1uiuq i!"ans,uuunuu~~7, n-:11uiuqif~-:iut~u•tia,,fiu atheros­

clerosis ( 1 0
) u.iv,iili'itnmrn 1n1,;1 ..i i!~A',,;11.1i,i9i5,,,,;., NU-.!Mmill'l 1lim•1llR-i•u1-:i.ianTrn"l•~u 

~ L~il!J>nll'!u Ll'lu 

2.1 lin,11~u•;u,una'1n;'lu1da1~uu"~il fibroblast uuu hyperpla­

stic 1101: neoplastic 

factor 

2.2 lin'l~R;," collagen 1flu~u 

Ru'lun~u~i!n~"luwuquuud~"wu7,Nu-JM~vALlial'llu intima nu'l~u '"".;il,~V" 
• . "'" •. . • - .. 1 .,, . k eu11J coronary heart disease "uil,~fl'lfl'l, 50 if 'Uil!J1,U~~"10ll~• I.I~ r1S 

'lunild' 
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terol 1;-..J,"N"un~ ~"~:1un~••"l1ua::1Su .. iu~d 
~ 1 - (20\ .. 

4. R•'!J"!J il'l'l"'~" 'l Nil'i'l~::1fi.,.,1!J!J,/!ii'l 

4.1 mechanical (pulsatile & distension) .,;t.;NU"'i'l"""1ll-...,'l'lu1~u 

1d""''nno"l1au,;u,uvi'l" smooth muscle cells 

4.2 i11"l~•11Nu"'l'l"-.i" 1lli'lflflmn;fu lliil elastin, collagen 11il:: gly­

cosarninoglycans .. ;1.; atherosclerotic plaque 'i'IU,~u~u8n 

4,3 1rl-..1nflno"l~nv•.,va" endothelium 1~UNilL.;n1"!;tuN1u1~""'"'i'l; 

l.1!!n1"l'!l";tuvm" cholesterol 111i1: growth factor ••n 1111!., 11111"11au€u ilNilPi!l1u'l'l; 
i.11n .. 111"lla!J~;U,tJ!Jil"f1~1!JldIDl~!J!JLUNU"'i'lililRlllil .. 

s. iu1wnu ~J,vfl dluT,.,ifl"LLAil'l!jUil"'l ~:111JZ1'l'l:uwi"!n.,jauf111;;r'lll'lil athero­

sclerosis (21) ilol'1"l~•n1~n"d~~il ~n,.,1u~uu1LUi!\lUa\llvuuiu1lil"1da"~•nL"!f'll1J1'1<oU 

NEW TRENDS IN THE PREVENTION OF ATHEROSCLEROSIS 

n,.,J,,,.nu 1.i'ti1 iii.,,.,,: atherosclerosis 1iluf'l')0Uili1•111.n11ri-:i'11n''l"lilimn 

1dil1ii""''~du;, 1da1iif'lfl•1::du;,~\liflti•1ilud"~";1;a>n M~ililo~1~un1;,;,wi;1J1;1i!a 
""""' ill' ""' l "" ,f.l .ti ' ,..!! il ~ .. 'i'l'l\l'i'll'lfl"l"!Uil\lflU flVf1T•'1nl'll'l1J!JtJ"iltJl'l'1-.l1 ··" I Ullo 1 ""l""u 

Inhibition of TXA2 formation 

Pharmacological Intervention 

"'"~,u~Q.,~i""''"n>"lil~'l" TXA2 1~uu•iun~u nonsteroidal anti-in­

flammatory drugs 1 .. un~1nn>"lililnqn~utJ:\ln'1"!n;"'uvil\l cyclo-oxygenase(22
) ~ 

Uil~1w~u (ASA) .~,~uri1AiuA••U'1ut~u•n~~., ui1:~11'llieu~~itiJo.,,fiu transient 

ischemic attack 1; 11i:n,..,l;~;wiu1J;uAn1"1~1'1iuua"w~s11111E.,~«•'1~~"1AN~1.iuuuou 
'Ii: "f WI t '1" ··1· i!P(///,...,.e.o 
•U'l'I0!1t11 1~"1.,,fl'l"!i'l'lUUll!l"l~l1'1"1"l'l l'llHl Uillfl U~'1Uo"Hlllli1"\I 'l'l l'l'IUUIJli111'11J1 

wi•.,,'1n~1; li111w~~lJi;11oiun1"1inti•~~"1 f.,,1 il'1~~=1~u1'l'l"l•:n1"liti ASA A"lt11JU'll'l1Jon 
1fiuluua~1J1;(.,,M"l:nu1"11'1 1da.,,~1n ASA 1u1Aliq'l'lif1gw1~~"'.,,,.,,n,..,wi;",uvo" cyclo­

oxygenase iu1fl&l'l1~aa~~i,.,, TXA2 ;n1Ju uPiJ.,,ilqniAB1-..ui.,Jdiu1da1dil~u1 ;"l., ~ 
.. ~ ...a: .. .. .. I&' !I (ff/ JI! 1 .,, 1 .. • 

'1'1~'ll~il•t1Nu"w~a111§ill'IU"•"li1"'1" PGI 2 l'l"l1J<M~~,1n~l'll~ill'I u~ nuc eus n~~11"'1"1ou-

:N *Mil 1 "'tt 1 M JI d 8 :::s "JJ1q fll GI "" 
1 

ilf 
~uuuuuuo1e" l'l•MU g:uuq'l'l6 ASA 'l'l'!'l,a1u1au~uuu1u1n~fll~ilA~~fl\l0Q~~aAilo~1Ja~1na~ 

1!!a~~a 7-10 ~u ~~~;•unu1tt~~~~~tuua~"~"~111a~~~nfl~1u1~~01Jilua~qfl~Uil~ ASA 1~u 
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nucleus 

fl1"1LM ASA TJ1J,.,1J,n1 u~z~n1 ~u~a,~~z.,;t~1fiflf1,"l~fl«una~a;ia911§n., 

atherogenic) 1;<2s) az~u1"l,A1"!~ul~u~'"",d"d~zouB\l1a"1z 
1-i 

(thrombogenic 

TXAz u~~\l Ui'ilJ 

1;nn1"1~1fl"l1ZM'i~u 1dn~ZM11JIJ1fllJiJ~ ASA ~~fllJ71~fi1"1~;,~ TXA2 ill 

1n~A1la.,1; u~1uDNn~8 PGI 2 ~1nNu\lM~a.,1ln" n~uu11~(u6l2n1;m;n1"l~n~1iu~J1w 
~~=;n\liun1"!N1K.,.,a1JA1ln" coronary 1dan; bypass surgery grafting 1TJ1i" ASA 

... , ' ' 'ii' ' ""' .d t .. II fl !jlJ'l !Jfl IJUl'n Of" • 1JIJIJ1 "" 'l \l'] lllJ llJ iJWlili' 91 llll "11'1 "11'lflotJ'ianru 

iuNu\lfl~1J.,1§a.,~1~za"""il~,\l1"1U1\l (.,,,,~fl 1) 

% inhibition 
dose-ASA 

TXA2 in platelets PGI 2 in vascular wall 

40 mg 75 aortic:PGI 2 partial inhibit 

80 mg 95 saphenous:PGI 2 not inhibited 

325 mg 99 80 (Weksler et al. 1983) 

20 mg/d/1 week 95 50 (Szczeklik 1979) 

~~l~u1;~ono~'!; ASA iwv1J'!;i:JN~fi"l~WU~v PGiz 1iluA••uuon n~uu~• 
ii1~u~ 20 un./~u ~~~u,zv~1•~• (duration) um~n•~i; ASA ~~1ilu~~~;~~~;ID~ 

"~,~ .. •~•nn1~wfl~o~'luun~n~uwwu·<2 aJ u~"~J1v< 2~ wu;, ASA uu1A aoo-soo un. 
3$ Ill ' • e 1 1(11 ' ., .d Jill " !Iii! .. ~ R,~l~U'lfi~1Uo"l~~Wfl1,{Ufi.UUID~lfiIDAlwIDR tl fl U1UIDU'l~1JIDUW~W 1 wUAoW u~UU~•IRVv 

,,v~1u(3");, ASA uu1w s un./nn. 11nno"l~un~uu1J"1nl"111v"11;1.,sl'.IN~~il PGI 2 uau 
d 1' ·-· '!" s .,..... ~·1· •• n~n!ll~il ui:l1"u 11"1uuN"~'""'' ~ ASA 1wu"n'"1~u• n1 ~~,, 'ljfl1 'un u11u••N"~~ 

1i!u1J~'"h lul'.I 1979 Szczeklik (3') u"~w-in 1.i"l1•hnu,;, ASA 1wo 1111. 'ljfl s-4 
• "' • - - ,, ' • " 1"" - 8 

• TXA ii 1. • ~IJ filnU\l!llilil1!11"1Ufl•"l1J"11J'lo"fl'"l~Un.uu1J~lfl"Wl~il" A1"1UUUU"fi1"l~"I," 2 I UN~ w 

tlo\lnu myocardial infarction 1,; l'.l"!oil"'un1"1lU ASA Ja"nu11":u"l"llflon1•~11n"ln 

.iilun1'il!llil<J" 1li<i"1~~an1111J1N.,, (32) (diabetic retinopathy) uu'l.,IJil~ ASA d1;1n1~ 
• s 

nnuu 
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Dietary Intervention 

u'Jifufl'll I .iuU'iil'Ufl!ln'fnUl'!d'u Ufl 11u~u'111a ~i!'n'.11-:iu 'tti''l-iiiln'l-.l U?l.;M&nt1'lu1j 1"1!.I 11'1 ~ 

a1u;n, ~~uii~,J~luilNan'l,NAa11~1111nu,~uuu~,nt1"1~1vnu~A,u 1N"l'l~1u11~11~, linoleic 

acid un1!.l~uu1!.11ilu dihomo-y-linolenic acid ua~fi111u1ilu PGE1 ~~ilqn~t1a1u 

' • " ii • 4 A 1" MRllALl'lon ua=inu~'l~fl'l"l{un~uu11~1nan1~11A1 un'l"IM'luqnoua~ TX 2 A 

Vd~~J,~u't~'lu1~-:11 d111~ ~llfl'l"li~lnl'l?l!J~'l Greenland Eskimos 1uA11u1i!u 

i"ll'l l~v~num1EA 1l'lal'l!jflAU 11fi 1iluA·N.U11.1~111l'l11Ailan~111 (bleeding disorder) i.nnn~'l 

tl'l"l'l~1u1u;inA!.la11'1:1anuu1nn~,111N'l"l!.l"l:Lnl'l~U ~~1;iuu'1ifuil'u!.la,~V eicosapenta­

noic acid IJ'lfi ~~~~un1!.l~uun'lt1'lu.;,~n1v1!.11ilu PGI 3 ~~~q~~ua~A~1u11"!~'ln;1~v~nu 

•.nn 

makerel .,..,,;il'm;, TXA
2 

;101<1\'l fatty acid '!u Llla•rna: 111.lf., 1lial'lil 

finmu::r1.i'11n1,~ Eskimos 11..i'lufl 19a2 Hoar 1;..,,u,nu.;,n,..,l,;'u'uiuili'u!.I011d''!uMv, 1J~;·hi 

PGI 3 & TXA3 1~1J1°l'u uwmli'uil PGI 2 & TXA2 1ilml\HJU'Hlif'1 l'i!U 11u"l1U1ll1'1" 1i'ifl arte­

rial thrombosis """~1rle1~uunu.,v.'!un~u~l;1J,.,,..,1.1n~ 11,.;1uA1\'lnun~u~'!;J;uu.,1Jnn'1u 

l'l::iu 

Stimulation of the release of endogehous PGI
2 

.,, .. ~.,..,1unu11;"l,, PGI 2 ~"lfifi"l,.,;,\'!Lilo cholesterol 1Jilf1Uo'ilo11Nu~TI1ilil" 

•~a .. 1ff11a::ff'1~101.;\'lfl'l":ITI;.,,u cholesterol ester ;,u(3 ~ ~\'lil~i\'!Ll'l"'l'1::n1J~ttuqu1J\'l 
PGI 2 (stable analogue) dl1J'hiu'1i1"11"::u"!"l LTI'l atherosclerotic tissue. (35

) 

fl~.,u;, angiotensin II 

fl1"'ll1"'l::~u..,::uu Renin-Angiotensin 111J1"1uu111"!A"l1J~Ufl'l"'lfl1il\'l " • ~• ~ PGI
2 

1,,• 

~~ • ..,,1J,,,'!;11!u11u1n1\'llun1..,1Ru111..,.,t\'l PGI2 1R1Ju..,::lunu'!un1"'lin~1fia1u 

·.Vv,filnM~1U'.11Ufl~Dq'1~~a TXA2 & PGiz 1~u Nitroglycerine uu:~n,.,~;1\'l 
• • • (:n) _ ., , • ., las) 

TXA2 . 11~n"l::~un1"l~.,,~ PGI 2 . Dipyridamole L~"luqnfi PGI 2 fila1n,..,1~a~' u"~ 

'.11U1fli~1 ""'",..,~;,~ TXA2 .'1A"a~~flu1dL~'lM"illill~a.,"un'1tM1~u PGI 2 tu1SeA1;o~ 
- "" 1 -(asJ • (4o) 137% Ni troprusside il"l'1'il~ 1il.,UIJ'1tl PGI 2 ~ Nafazatrom ""'fi'1"lil"l'N PGI 2 
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Inhibition of lipid peroxide formation 

u~~JflR,,uuAn~,"~,n~A~~u~nilU,\'.lnd\'.l~il fl lipid peroxides LUl~ilAAU~ 

fl111!fu'l.u 1!1ID""il"~fl lipid peroxides an11 !hmu'tu11ul.l111il!f1111i.iu'llil;id'uA 1ifu;i'iu"luuilu 

Polyunsaturated fatty acid- 1ud~ul111ifu atherogenic lipid peroxi­

des 1;~1u1 l"u~a auto-oxidation A\'.!Ju~"lJR,,u;lnA111!fuM•nd'1nu 20 1u1A,niu 

Aau'inun~,"n,u 1 1111~ 41 ) lipid peroxides ~.u'l.Pl~il~'tu LDL ~"1ifu proathero-

genie factor HOL coronary heart disease 

ug""~,1ifu antiatherogenic factor fl~uu~u;;,11,~'l.;~~,nu© (vit.E) 1ifu anti­

oxidants Ja\'.lnun,~fl lipid peroxides u,n1nul11 vit.E u11nP1~0\'.l'l.;u,u1un;, 30 

D um, UAN~n·~~n~ myocardial infarc, angina u~~ intermittent claudica-
!liil "" fl ' ' ' ' <ill ... _q ' "I/ ~ ' 1 • tion u\'.11uunnn1.,a\lnuv~ L,,..,,~g•uu•n5n'lz~\l~N;il'lvlniiALiiIDALuum'u'"~ au," "lnl'l1a 

vit.E a,'l'l=!INm~il lipid peroxides 1Au1uflqngN,u1n&A1~a .. ~1; n1"1LH vit.E 

nu•., aoo un. /''Su i111.n"l11iiil lipid peroxides 1101: lipoprotein fraction (LDL) 

1; uan'londv\l>l'il»lln1"ln"l='l•ut1a111t1ruu111a~lu HDL fraction a1n~u(4~ ~\lU'1'l~1~u 
11 .. ~tot1uAa11•1tla11nu.,~ain~ atherosclerosis 1; 

1ifu1•a• 2-a .,~,~"!til.loum• \'11.,,~11~n~"i»i; polyunsaturated fatty 

acid 1 l'lmi;ii!ul'l"!oa'l,fl lnruuiu 1ll!1P1ij'1 llii~1;llrn..,'i 1 .. ~,~M''ifvnmn11u•al'liiill'l1n~u11 lullil'l"I 

Robert E Olson 
• • • IJ1illl1\lflm'1M'1~-i• "Lipid hypothesis is not proved and strategy for reduction 

of ischemic heart disease has failed" LL~~A<1u-1!l 1 sa2 The Food & Nutrition 

saturated fats \'I 
'11u1=.iadu1h! 1J1;n'inu" 11.l'!uii·N 17~--,lf1il\ll!rllllulj~!PUL11U1/!v-iilu platelet hypothesis 

i1'uaJ'1L111uilia platelet 

~\ldURU~\IMUU'1lllUL'ILn 

fatty acid un'lnll!.;''N TXA 2 111 Lg'lu platelet aggregation 

ASA + marine oil ~"1 riu"lur!'!11~11"l,UM'l1J~i!'il"i;uu~, eico­

sapentanoic acid •1n marine oil 'l=l:lll"l:lvnu~'l\11 11'lillu ~"'~ul~il\lri~=,,;il\I 

- .A • 1"'' II' "' 1·· l.l"l~ Ll1"1il\'.lflf}!:I llJ'1l!l I'! .fl, 1984 f1!1il'il:ill11I •r'Joli\ILLIJIJ!jltlJ<I: l'IPl'lll'llJil'l ll'ISjV'ilfll Mill: 

1111lnn•"l1fi""~'"N"l.ln~'!u1~il\llfum~u-i11u•u l!v\11a-inu~fi•7=~~n11•u.;il~~ .. d1ul; u11""~, 
• :; 1J'lll:lil'lf m1il:na 1n~u1 1!11f!u1l11.i.;'u 1utm !l\1'1:,,;m.,, un: ull7\ll'!-inu.;a 111 
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