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INTRODUCTION 
The early ijbs&ations of h&c’explorers that ,the E&imos, despite a very high fat diet, 

rarely had coro&ry heart disease was but&@ by Dyerberg and Bang, two Da&sh ‘s$&$& 
who explored the prevalence of he@ c@ease~jn Q&@d Eskimos (1,2). _.I,& *sb* ~,>-/r,..i They fotind.that @e 
Greenland Eskjmos had a much IQW~~ rate of coronary heart disease than-D&es livirig side by * >*., .-s&&I$*p,$ side with them in (yy-;)nl-&; ~~~~~~~~~~~~~~,~~,,,,, ate’ *e j,&fgstgti, @, hi.h in cholesterol and 

,. e-“... ,.,/r ,x, _ i.,., * .% ,..l_.x*m.. 
saturated fat, and had 3 high i&~d~~~~‘af’&?&@ h62 -&&e;?vh.erc=as th& E&irn@j$e J&i! 
traditional diet from the sea: fish whale and seal.. Dy&berg and Bang pointed to the differqgce ,““,., (, -““l,_-” ../1_ R”i .“C, .,v x_ , r*__( .“A*“‘“,<uw ,%- -.i,m~~“r~ L”**“-‘“b-. ,, WL __ ix ,q . _ ,. 

ase’c&$&& to theBanes. i Tfie @h~~s.v~~~,$~nsum@g 
, 

in the k$nd of f@ which the.Eskimos ,dC B”>~.< 1. i 6. ,+$xdwr., ,‘en, d <w+& ,~w.,r.~~~~,~~~iL~~~r~ 
_I-“. the n-3 fatty acids with &gh concentrations of EPA (eicosapetit&enoic.acid) and DHA : 

(docosahexaenoic,, acid). These fatty acids are Very long chain and highly polyunsatursited, quite 
, differ&t from the saturate’d fat f?.ugd hi the Danish diet. ,. wel...G1 _ ” ̂ ed/*, ~.‘ . Later the E&i&s were foG$d to h$e 2 * .i% ~*‘~~o‘idc”i $l?i*a4&%+c% :“~~:~~~~~~~~Y,rJ;~,” rys. ***,,a-44 r 

high blood levels of ,@A -~~~‘~~~~~~~~~~,~~tty acids, seemed to, produce ti”~~&$$ &tt&g ’ 
effect as well. i. 

There then fol@wed,.gVany epidemiolog&l obgerv&ons, indic&ing th& in the United ‘I ‘.. x a- States -and other, Western countries coronary he& disease :w$i’@$hW&ss @-&&&tit, heihaps only I_ o__-f .m ,-a..-. ,+iiie,‘r %e.*-“̂  r?~i.a.‘,‘.i,iiri”:~ 
50% of the .usu+l heart attack ~,a$, i”.Americans who ate mor$:fisti cc&gtied to those who ate l :z,A ,;, Z,“,“. ,- !_ .y”.‘.“e”P” s 
very little fish. Ai&: &i &eric,aqs ,whd $& r&ore fish had*‘~$~~l&els of EPA gd! DJ&4 in . 
their bloc@. @ particular, coronary deaths 

,., .) ̂ ._ . *ill ,( PC _ -1 __ .*“*~pp ‘pfs, 
were prevented bec&&e”@,~e_‘~+& fewacF: e$io&sof 

irregular heartbeats known e ventricular fibrillation or ventricular tacbycardia. W l@ @is e., “. _ ‘. “3 ,, \ _ _, ” /_ _ I ?p&$q&?~,q9 dX$,, ,;.. __ 
condition occtirs individuals may die sudd~~~?~~< &e scient&c opnii&i d&velo@ea ‘that fish 0. ,.*:- ‘“7, .qs$.?,.~ 
oil containing EPA ~&d ~~A,p~~a’~~~~~~.~~~~~~.~~~~as &nd sudden death w&h claims __ 
300,000 lives each year. 

That scientific opinion has only been strengthened in recent times. Since ?$d, eight 
prospective random.@@ #@+&i$s, eight’ epidemiological studies, ar$ two em@ qf~@~s 
provide substan@l‘an@*cpnclusive scientific evidence $%t,or&!g?-3 fatty acids (DHA ;@&?A) ,a=*%~*“” TX _..am ,~~~~ii-,;**llrilidi*i;-_ reduce the risks of cor~,~ary heati disease* ‘~~~~~~~~~~~~~~ow, th-ksttezlci: ii +&j sap.&g tid 

warrants approval of the follq~~@g claim by the FDA without need $<.c c!i~s$a@~,~$ 
qualification: Omega-3 fatty acids (DHA and EPA) may reduce the risk of coronary h&t 
disease. 
ANALYSIS 

Th&safety of fish and fish conslymption and the use .of.fis4gjl in humans date; back to _‘ n ,,_. ,., ..t<” ..A iv *, “<..~+q -** T ld.j,.^ I 1 
the dawn pf civilization. People have eaten fisl~ afld other seafood for hundreds of thousands of ~ “.” ,.~.,, *,“.~.:,-~j81.-;r~~,” $“, I .” ~. .L_. ..,I II_ .x a> swab s %arw;rz.~.w- Ii(l %x$??* -*‘n 1s 1;. I. &y+ ,+<~ ,*L<,“:,+rj 
years. The use of ‘fishhooks is certainly prehistoric. mole cu!tqes haye @ted on mamly 

L_ ,~, I_ 
_ /. . . ,‘ _... , *.*,3 _” ‘l .‘.“iG,e**r _I$++- .i’ .6u *, ,a:*.- ,“7. ir* i 9 

whale, seal and fi$ &d have flourished; this is.one‘measure of safety. A second rne+ue of < *l t .~~C, >.l.~“.* .,,,/ *.saq.~‘.~**,&xw.” a” j ” _ 1 j I_ - ,~/\_ safety is the recent epidemiological and clini~al.tria!~stu~~~es.~ ‘#$$??jil’has certairily b&en safe to “--*a ~~~*1.,*;.~,“~br~ .+A, i*::s,+. ! i*- ,,,~ 
use. So safe, that the FDA has eitablished fish oil as a member of the GRAS group, which ” “, ,) A_^” ~# ,-^ _, ,~~,,,“~,__.,_^ -i/, ;*_* i” .I a*~, n 8” ‘*en.&. 1 .i~b”a&> *+‘ll”&:**% ,’ o~~~*i;ri+, i .(_” ,_ i_ 
means generally regarded as safe. Furthemqre, the American Heart AssociaQon !n, tQeir review 
confirms the safety of fish oil. U,sed in,reaeo@le doses there have been no safety ’ ^. _ ,m *,,,,*? ._)” _,C” “I-... 
considerations. According to the Physician’s Desk Refg$Gn<e for I&$ary Supplem&$s, “there , _.,A,%, / __‘S 
have been no reports of serious adverse eyects jn those taking fish oil supplements, e?en up’to 15 ., ,a. ,-i-v I 
grams daily fbr prolonged periods of time.” (Exhibit 1). 

In fish, both EPA and IfSI&are_pres&nt in Varying amounts, usually in a ratio ,of 312 
EPA/DHA. The effects &+onstrated in the perspective studies and the cl@@ @$$~,,~e ,aii*“.lli icLirr UI “lCL_l15~* g 
dependant upon thgii&ence of both EPA and QIY@ ‘Each, h&“Sfightly different eff@ts, with ,h * 1c/1 ‘.> .L,” -..nTi.d~~~“s,* ,IIcKI*, 
EPA operating more specificalIy as a prostaglandin firecursor and Dp being inserted in the 
membranes of the &a$. as detailed in c$e,bf i$i”exjjerimental’ studies desZibed in this ,. *“,_ report. I , .,d “. .G 1. ,/ / i _ ,.a\“‘?>* -I;<.,: 
Both have been shown to hav~ta~~~;~~.~~~ects. ‘Th&r$e&oiaiiertibility is of interest also., , ,.,_ _. 1)” ,_ ,_A “) ., ,,,. “I,,+.r,.l,*.~~“- ^._j ,a, a _a”& _I__ 4 
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EPA may be synthesized into DHA, both being a part’of-the &fatty acid’farnily.. In-a -different 
/ 

modality of action DHA may be retroconverted to EPAI The present state ‘of knowledge would 
in”dicate that both BPA and DHA must be present to achieve the effects desc$.@ in,.h& revje-w, li.. .,._ _I, ” .,,*__ ,_,. ( ,,A_ ,en.~ ,,“,_ 
The methods used to measure nr3,fatty acids are well standardiied‘(3),’ The methodology is-by 
gas liquid chromatography. / i~, ,, , - 

The Physicians’ Health Study and the Nurses’ Health Study have long been soyces of’ 
important information about nut&on and chmc,.dlsease, especially coronary heart drsease. In 
the same week last year came two reports about the effects of long-chain n-3 fatty a&(,-or 
omega-3 fatty acid intake and the risk ofsudden death and.coro~nary heart disease. These are 
both prospective, controlled studies in apparently healthy individuals who were followed for 

_” i” 

many years. In the Physicians’ Health Study healthy-men were followed for up to-“17 ,yeus (3). 
The fatty acid composition of previously collected baseline blood was analyzed for 94 men in 
whom sudden death occurred-as thefirst msifestation of cardi&ascular disease. and for’ 184 . C’ 9 li : “,. ,““x*.,h-’ T+” 4s. .‘*?l, .‘.. +rc.r~~,i*~z@*.,)t,r LgjmlI-.*,l*‘<y, iir, ,i*‘,~,~~,+qq b< ,i -, 
controls matched.for age and smoking status. Again, ‘as in many other prospective studies, 
baseline blood levels of long-chain n-3 fatty acids were inversely related to the risk ossudden 
death (p=O.O07). The risk of sudden death was significantly lower among the men with levels in 
the third and the fou-th ‘quartiles of blood levels of long-chain n-3 .fatty acids. This report 
stressed a reduced. risk of sudden deathin men who had higher hlood~levels of n-3 fatty acids 

. . .“. 
“3+l...n,%e, I/_ 7-w i*“~r-li) .-be *.-,s-.** “.,‘** ., .” Al.” “,.‘“_l~~__.~# ._ijl *a..*, _, 

(EPA and DHA) found in fish. % 

In the Nurses’ Health Study data was taken from 84,688 female nurses, age 34:39, and 
free from coronary heart disease (CHD) when enrolled at baseline in 1.980 (4). At 16 years of 
follow-up there were 1,5 13 cases of cardiovascular ,$ise,~e. After adjustment fbr othe$ risk 
factors, the multivariate relative risks of CHD were OF79 for fish consumption* 1-3 times per ,.: ,I‘, -_j, .._ 
month, 0.71 for fish consumed once per week. 0.69 for fish eaten 24 times per week and 0.66 
for fish consumption five or more times per week (p=O.OOl), all compared to no fish 
consumption. similar findings ocstined across -rg&r”~ ,bf ome~~~~~*f&f-~d e&-&& The 
higher the intake of omega-3 fifif-&s .ti6xKifi; r6Fgi &&zisE ,;;r-cflfi;la,.~i~4tiTi~i ftii 

CHD Deaths. Y ,. I 
Clinical, trials and further associations to prove this hypothesis then occurred. The’first I . . . . . ,.._* ,^. ,**a_ ,,““l,_“,_.~.,~ /.,... ^*.,.rj_ 

clinical trial was carried out. in Wales by Burr and colleagues (5). They conducted a randomized 
controlled trial in 2,033 men who had survive.d..a’myocanlial infarction. The trial wasjbased on 
dietary advice on fat, fish and fib-er, to find out”which one would be protective in preventing 
further episodes of heart disease. Only benefits frorii fish or f$h.oil consumption resulted, 
however. At the end of two years there was a‘29% decrease in’the~~mortality ‘of tie men ‘who had 
received advice to eat fish or take fish oil, compared to the men who had not receiveclfish 
advice. The 29% reduction in deaths from heart disease in those who ate fish ,or~~took,$is.h,pil was 
considered a reducfion in deaths from cardiac arrhythmias, since the&&number of cardiac / I. . / +*. a* .S”. ,*,-U..” ,, *,,;, *.s\v s. ,-rn.nr &.a _ ; 
episodes was not decreased. Men, waho developed heart disease survived because they.idid not 
have the serious and fatal arrhythmicdisturbances. 

In 1997 there, came-a report from India by Singh and co-workers (6). In thik study 360 
patients with suspected myocardial infarction were randomized, to placebo; fish oil .. 
(2 g of EPA plus DHA per day), or mustard seed‘oil. The.nuniber of episodes of sudden deaths 
was 11.2% in the fish, oil group, versus 22.0% in the placebo grtiup; This study ‘also suggested 
an effect of ‘fish.oil,fatty acids on the prevention of sudden death. 

The next important clinical trial was the .~GIS$PBEVJZNZI,Ql@, ,$jal,. a: very large , ,a _z., I. a. .,,, 
randomized clinical trial of 11, 334 patients who had had’ a myocardial infarction (7). There 
were four intervention groups: one group received EPA plus DIIA as a fish oil capsule (850 
mg), another group received vitamin E, a third’ group ‘B%eived fish oil plus vita&k E and a 
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fourth group received only placebo. The vit,amin E supplement had no effect. ,~ The, fish oil 
supplement reduced the deaths,fr&nhe~art disease&y lo-15%, depending, upon the” analysis, the 
relative risk of death ~was reduced by 14-20% and the risk of cardiovasc&r deat&,by 17-30%. 
There was a 45% reduction in sudden deaths., ,This 1999‘ study was re-analyzed in 2002 (8). It n*~,q,jl +‘..l.~r I “, _” ..,/_ “j,*jll.ll *a “w”?; 1 ir,3*C, 3 PC5is. 
was shown that the risk of sudden, death was, significantly prevented by & three: months ‘of 
treatment with fish oil and. there.,,vas.a 67% reduction in” the over.all deaths. This benefit “, x lir 1”-- ~~,~~~,“~,~~~~,~.,,~~.~~~~.~~~~.~~ ” 

_ continued for 3% years to the-end of .~e.sturt;;.~It:~~~~~~~~ to recognize that the benefit from 
o~“~~~,~~+~g’~~\*r‘~ ~.~j~y&3~~~ &7;c;~‘,,yl,~~ \, 

fish oil occurred,.early. Instead of dying from the onset of a myocardial infarction, fish oil 
treated men surv@xl., i 

Another earlier. case controlled study occurred in the Physicians Health Study’(9j. ‘- .’ 
Healthy men were follo,wed,up to 17 years and the incidence of sudderi deaths was monitored in 
the study. There was also analysis of the con@osition of blood to determine the levels of EPA 
and DHA at baseline;, Thelevels ,of-EPA plus DHA in the blood predicted the outcome. The 
highest EPA plus DHA concenfrations”in the blood led to.>a 72% and 81% risk reductibns in the “̂  _ ” x . _ .” I a&x, I>ilC.il .I _j --r.l”&p ,( ~ ,,F ,dr”~“q*,;..* ti r* A_,$ ._ 
incidence of sudden death., These data stress the importance of fish and fish oil consumption in ,,,..,“_ ,a,, .,. ,..~ I 1 m* 
the prevention of coronary heart disease. 

In the Cardiovascular He@h Study of Seattle, Washington, a population-based 
prospective cohort study, the usual fish consumption was determinedin 3;910 adults (10). The 
consumption of tuna and other’ broiled,or baked fi&cor@ated well &h the plasma 1 
phospholipid long chain n-3 fatty acids, whereas consumption of fried fish or fish sandwiches 
did not. The participants “were follo@ed,for 9iSGyears. _ Tbose’consuming tuna and otherbroiled 
or baked fish’had a lower.risk of total ischeri&‘heart”disea& deaths (p=O.OOf) and arrhythmic .>, .I I ,.CII ..,, ;j. ,“, 1 __,‘-. ,* __^ _,. .i‘*r,4i,i 
deaths (p=O.OOl) but not for non-fatal myocardial infarctions.’ There.w,as .a,49%~lo~w& -risk of 

“. ,.. 

IHD deaths and a 48% lower risk of axrhythmic deaths~arnong persons consuming tuna/other fish 
I ,%. ? , ;>.*..*-., 

-- -- --.- ..-_ ,A. ‘,/r--i‘. _ 
three or more times per weekcompared to those consuming less than once per month: There -was 
no benefit fromthe consumption of fried fish or fish sandwiches, which “probably hada-lower 

<. A ..,I” ,\li,// .j”_ I* ,,. 
i _. , - -. .1.1.. “I _,.; /. _. x ” ;_, : . . content of n-3 PmA. ‘. ’ $..s: -, “, 

Hu and colleagues examined prospectively any associations between’the intake of fish - 
and the risk of hew,“&sease and death- among 5‘, 103 &niile ‘nurses with‘tj;pe II tliabetes (11). ,a,, y. “eahsA 
The higher consumption of fish, particularly from 2-j times or more”per week, was ‘significantly 
correlated with loas coronary heart disease and lower total m&t&y. There was also an inverse I 

. I_ -, .- . ., I ,,. , a ./ . 

correlation between the cons,umption of long. chain.n:3 fatty acids with a trend to lower coronary 
disease as the in.take of n-3 fatty acids increased to five,cr more times-per week ‘(for .t$end __.. ; ..,, s._ 
p=O.O2). These data were taken from a subset of the ,Nurses Health’ Study. Q, r, a. r // i ..A “.,, .d”̂ vdeI 4P-v_.,., +, 

The review by Kiis-Ether-ton and Harris published in 2003 thoroughly dealt ‘with all of 
the issues concerning fish oil and fish consumption and their benefits in coronary heart disease 
(12). After a thorough review of the benefits and.“qy untoward effec,!, as well as s.afety, the 
authors, speaking for the Nutrition Committee Pf the, American I@art Association, had three 
recommendations: 

1. Patients without coronary heart disease should “eat a v.q$ety of pieferably oily fish at 
least twice per week and include foods r&in. alpha linolenic acid as well: 

2. For patients with documented coronary heart disease, the recommendation: w-as 
strongefthat they should consume 1 gm of EPA plus DHA per day, preferably from 
oily fish or could use supplements in consultation with .a,physician.. ’ “’ “” . 

3. The recommendation, for patients who needed plasma triglyceride lowering was 2-4 
gm of EPA plus DHA per day provided as fish oil capsules under a physician’s care. 

~._~~_^/j,~~“~./ .“.‘. II_ * *I,w* 

This well-written and authoritative.review was published by’the American Heart Association j “, ̂.. ~.i--..-. F,.,, a., *& Idi ., , 
Science Advisory and Coordinating Committee on May 28,2002 (12). 

I j- 
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In the Cardiovas,cular Health Study, Siskovick and colleagues investigated the; association 
of the plasma phospholipid concentrations of EPA, DHA and alpha linolemc acid as biomarkers 
of n-3 PUFA intake with ,the risk of fatal: ischemic heart disease and non-fatal myo&rdial ,,* ‘” * “L *,s~T ., 
infarction in older adults (13). A higher plasma phospholipid concentration of EPA plus DHA 
was associated’v@h a layer risk of fatal ischemic he& disease, after ‘adjustment forall’ other risk ’ ___ I ,_. ._l _.I, ~, , .“,a */ .,l(.. * F,.~ ,_ ..~_“, 
factors, (p=O.Ol). As in other studies,~EPA plus DHA tias not Go&ted ‘with&s non&ml 
myocardial infarction. The data were consistent v&h a possible anti&rhythmic effect’of’these I i-,-%+*4:;, _( ‘7 a,e:i,i:-,*.~z :>&-“f-~’ “be ,-, -. x..4~, i- .&.-,7z??;; __. __ 5’ 
fatty acids. 

i : ,( . ,‘. 1 

A review from France by de Lorgeril on the dietary prevention of sudden death by n-3 
fatty acids surveyed the experimental animal data: as ‘&&as clinical studies (14j. ‘lk~%iiixd 
experiments clearly indicated d&t a diet rich in saturated fatty acids is associated With a’high 
incidence of ischemiaW,.Ed reperfusion-induced ventr&ular arrhythmias,’ “a&d”polyunsamrated fatty acids. of the n-3 famrly ieduced‘hat ysi;., .,&g ‘e~~d~~~~~~~~~‘~~~~~~ ‘s5gw;d ihgt’ hi. iiit&& 

of n-3 polyunsaturated fatty acids, along with oleic acid (RIedlterrarieanYliet pattern),‘was the 
best option to prevent sudden death and the.occurrence of non-fat&myocardial enhianced 
infarction. The authors stressed, that high saturated fat diets were associated $ith enhanced “. 
myocardial infa@on,an”d sudden deaths .+ ~JT;:. ,z& ” .““,(. ,y ,n ,,+ t; ‘.~:a-+ , . . I “. * 

The most important recent experimentalanirdal study of the card& effects of three 
;- 

different dietary fat sources was performed in Australia. Pats were fed EPA plus D@A, a 
saturated fat diet, and an n-6 fatty ‘acid’&.iiiched diet fcr sixteen Weeks (15): Previously; it had 
been demonstrated that dietary EPA and DHA were incorporated into the myocardial’ ~_ _.. ..-.___ I,_ .__._.__ - .__._ -,. 
phospholipids. The question,was now raised, would such incorporaticn change myocardial _I. -~~~-tion, cprpnary blsod flow &.... bxygen u-i&e‘6f l<Gcti Kartii.“.g&.i .fiorn?-.“~&j-‘sij Fid ., 

^ ‘_,,L.^, 
were studied in vitroin a Lander&f preparation: The ‘~~~~~‘f~~~~co~i~~~~~l~~hrit n-3 

- s PIJFA improved ventricular function by reducing the oxygen required to produce a given Work /, _* _a . . . . b \ 
output, compared to either saturated fat or n-3 PUFA. mfact; saturated fat fedrats had the worst 
outcomes generally. The benefit was evident even .at~high workloads when the increased n-3 
PUFA incorporation made the myocardium less susceptible to ischernic injury and aided post 
ischemic recovery. This ~tias an illustration of an effect of nsJ~PU‘FA’upon the myoc&lium and 
in heart disease in general. 

L ). 
, ,l_,“,j. 

A recent meta-.analysis of randomized trials of n-3 polynnsaturated’fatty acids in coronary 
heart disease identified eleven trials between ~1966 and_1999, which included 7,95 1 patients in 
the intervention ,and 7,855 in the controlled groups (16). The risk ratio of myocardial infarction 
of patients who were consuming an n-3 polyunsaturated enriched di&compared to~c$m~&d 
diets was 0.8 or. a p value of 0.0’1. The risk of fat& myocardial infarction in this m&a-analysis 
was.0.7, p less than 0.001. In five trials, sudden death was associated with the risk ratio of 0.7, p 
less than 0.01, Overall mortality was less as well. The conclusion of the, authors from this meta- 
analysis indicated that,diet,ary and non-dietary intakes of n-3 PUFA‘reduced overall.mort$ity 
from myocardium infarction and sudden death in patients with coronary heart disease. The i(uopio ische&c heart.&ikhse’ gsti faci4i Study id” a, p;l’b;~ii~tiie ii;‘66ci;6an ‘studi in 

Eastern Finland (16). Healthy men were‘followed to investigate the association beigeen the 
levels of serum n-3 fatty acids, (EPA, DPA, and DHA) and the risk of acute coronary events. 
There were 194 men&i,& a~~~,,or,nonTfatal‘ac.ute,corollary event during the folloiv-up period. .x k., Z” _ _ ,a’> y,‘Lni~.~~‘-“. ,I 
Patients who had statistically high values of serum DHA plus DPA (the upper quantities) had a 
44% reduced risk (p=O.O14) of acute coronary events compared to the men in the lo$est quintile 
of serum DHA + DPA. There ,;was. no, association between n-3 PIJFAI &d the risk ofacute Sl L/. _~ d.1.Y Z^ -~ - .I , ‘_)/. ax...” -w ew* _,-.>-li*^‘““. ,rr,“‘4*s-” xy.r-..,r,.~*,,.. ,_ 

-’ coronary events. This study also evaluated the effects of dietary mercury and found that the men 
in the highest fifth of serum DHA + DPA who ,had, a lqw red blood..cellW~ontent of m$rc,ur~ had a 
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67% reduced ri&of.acute coronary events compared to the men in the lowest fifth ~$0 had a 
high red blood cell content of mercury. The authors concluded that a,high mercury coiitent in ,. _.l _” I./ .).&. co;;ld at~:nu~~~~~~~,prot~~~~~~~~~ct pbfthe Dm .‘@ DpA* I .,. _ _, . i _” 

A Swedish study evaluated the markers of a high fish intake and their associafions with 
decreased risk of a firsts myocardial infarction ‘(18). Biomarkers for a high fish intake ‘include: 
blood levels of n-3 P$FA and ,also~$eamount of mercury in er$h&ytes: The major ‘source ‘of 1,, _ ̂c__#IY~ ** ../ a~“*,iY**,r. 
mercury in the human body is from fish consumption and the result of mercury contamination of 
the waters. The authors measured n-3 PUFA (EPA and DHA) and erythrocyte mercury.’ “, *., -*, 2 r S” iv”i,,‘.s */ e .,-.,\, “l .*V,*,i” Ijl 

In this prospective, case controlled study a high level of erythrocyte mercury $as 
associated with a reduced risk of a fist myocardial infarction. This~~iseon.trary to other studies in 
Finland, which showed a direct correlation, betyeen-higher mercury content and the risk of ..’ _ ‘.. ,^’ 
coronary heart disease. Likewise, in this study-the blood con~~n~~~~s’~~~~~i\^‘~l~~‘fjHA Were 
found to be inversely related to the risk of a first myocardium infarction. Both of these indices 
are measures of ahigh fish consumption and so could be used statistically to relate these 
concentrations to &e$rst. myocardial infarction in this S~edishstudy. 

The progression of atherosclerosis was measured by carotid uhrasound,.$ter dietary 
supplementation with n-3 fatty acids in 171 patients ‘(20). The mean maximum imiia-media 
thickness ,of the carotid arteries increased similarly in both fish oil and placebo .groups. The d.Sl .ie.w* lllvI ,1.-d_ ,- ,lI*~.“. .* _-_, “I /* ./~,_b ,*.*~*._ 
conclusion was that in. t&is~,t~wo.Yyear study on the effects of n-3. PIJFA were” that* there was no. l_l.l _I,. _,., 
effect on slowing of the progression oft atherosclerosis. in the, carotid arteries, as, n&asmed :by 
ultr&ound. In this population there Were no ‘hemorrhagic strokes ‘noted: This is “thus a negative 

^ study, which had probably the defect of a small number of patients and a short folio’-up period‘ 
(tyci years). -^. 

-- ._, ,_ ,,^_ >). ‘.. . . 

‘- There Wasan important experimentalstudyon the effects of n-3 polyunsaturated fatty 
acids on the cardiac, sarcolenma, ,N,aT@ exchange (21). Note, the sarcolemma is the plasma ^ _^ . 
membrane of a muscle.fiber, in this instance then myocardium or heart muscle. Cardiac 
membranes highly enriched in sarcolemma vesicles ui;ere exposed to e$osapentaenoic acid 
(EPA) or docosahexaenoic,acid @HA). H’- dependent Na+ uptake was inhibited’by 30-50% 
after treatment with physiological amounts-of EPA a&!jH&~‘Thi$$.& a’specificeffect of these- 
n-3 PUFA because similtr~~ounts. of lmoleec or linolenic acid had no significant effect on , > -^*>‘̂  ;* +Ius/^j”,,l -. .I,.ll?. 
Na+/H+ exchange. 

“W. I’ci‘*,. 
These results provided insights into the cardio-protective actions of EPA and 

DHA in ischemia reperfusion experiments. 
L .,_ aI.. & 

Since it is already ‘i?niiw~ i&it’ tiyocardd 
phospholipids will be.enriched .withEPA and D,HAt, especi~li;~~~~~~~~~~~~~=~iials -diets 
high in these fatty acids from fish oil; ‘these experiments have important relevance to answer the 
question of-why EPA and DHA are cardio protective. -3 

A special review ‘in June,‘2003 issue of*circulation, summarized the clinical prevention 
of sudden cardiac dea@,,by n-3 polyunsaturated .fatty’ acids and the’ mechanism of prevention of 
arrhythmia by n-3 fish oils (21). Tbe’climcal and animal~stu&$s sheo,$ing these anti $r$&mic 
effects of n-3. PUFA,convey exactly the same message: that fish oil fatty acids are a powerful but 
simple modality to prevent the 300,000 episodes of s%udden deathoccurring in the United States , _b_ ax .,. 
annually. The mechanism of the ‘an&urhythmic actions is to.m~~u?ate,ion.ch~,~els, so as to 
stabilize the cardiac myocytes electrically. Fatty acids act to inhibit the fast, voltage dependant 
sodium current and the &-type calcium currents. It vyas suggested also that the ele&cal,,activity 
in brain neurons is, similarly modulated by the n-3 fatty acids quieting action on all excitable 
tissues, such as the neurqns of the cent@, nervous system. 

< 

Siscovik and colleagties‘have prepared an editorial in Circulation on “A Diet k Heart 
Hypothesis with Clinic_al.Implications: n-3 Polyunsaturated Fatty Acids, Myocardial : ,. . . i_ ,” _,; ,_ m: ~1. 1,--- ’ .I’- 
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Vulnerability, and Sudden Death” (22): This diet- heart hypothesis is expressed in the following 
way: 

(1) n-3 PUFA intake increases cell membrane and free fatty acid content of n-3’ PWA. 
(2) Higher n-3 PUFA levels favorably ‘alter cardiac ion channel-function. ’ 
(3) Altered ion channel function aiterstliecsirdiac action potentG.l. ’ ., Y-p,‘” *,.,* .+ -‘x~~+“,~l’“l, zp 1.1, _.,i, ,,*.a; A ) “ (4) The alteration in-me actionpoteiitialIGh.Ges ‘myocardral vuhrerabrhty to ventrrcular ,, 

fibrillation, which can result in sudden death. ’ 11 . - 1 
The editorial calls for increased tittention’by climciaris; researchers ‘siiid‘ policy ‘maker; to this diet ” ’ ’ 
- heart hypothesis and to the translation of this considerable body of experimental ev{dence into 
clinical practice. 

Another potential benefit of omega-3 fatty acids is the prevention of post coronary 
angioplasty rest&&is (23). Coronary “arteriesXfter angioplasty, whGh opens them’up, I frequently close again because of restenosis. . . ., ., I : . . I There have been a number ‘of observatron~s 
suggesting that the fish oil omega-3 fatty acids rnight.w>eIl prevent the restenosis because of their 
anti-thrombotic. action. In a particular study from Italy, 339 patients in a double blind, placebo 
controhed study of omega-3 .fatty acids, Were provided tiith 3 ‘grams OfEPA and21 engrams. of 
DHA per day. Therapy was started one monthbefore angioplasty and continued for six months 
thereafter. The placebo was an olive oil preparation. Results were r&stenosis rates jof 29.4% 
(EPA & DHA) vs. 39.6% (placebo). (p=O.O4 per vessel). Restenosis rates per patient were . 
32.2% omega-3 fatty acid group’grid 40.9% m the placebo group. The’eonchision @as that with 
a long treatment period before the angioplasty the omega-3 fatty acids produced a smrall, but 
significant decrease in the restenosis rate by two criteria. 

Table 1 s.umma&es possible beneficial effects of fish oil to prevent heart disease. 
The strongest action.of fish oil: in the preventiou of sudden c&&hhas*ah-eady been stressed. Fish 
oil also is antithrom.bo& or anti-biood,clotting; it reduces the plasma triglyceride concentration; 
it is anti-inflammatory, inflammation being a prominent part of the fatty ch$jgmg of me arteries 
known as atherosclerosis; it decreases the concentration of cytokines and’ inhibits ‘$ie;move@ent 
of white blood cells i.nto.the atherosclerotic plaques:i F&tlly, f&h o~m$rov&“ca&hac output 
with less oxygen consumption by the myocardium for a given amount of work. Ali of.these 
effects have been demonstrated in humans as well as animals who have-been given fish or fish 
oil as part of the total dietary picture. i 

I _/ 
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TABLE 1 .Potential Mechanisms by Which Omega-3 Fatty Acids May ReduceRisk 
for Cardiovascular Disease. : 

Reduce susceptibility of the heart to ventricular arrhythmia 
Anti. thrombogenic 
Hypotriglyceridemic‘ (both fasting and postprandial) 

r.,, ,_ 

Retard growth of~atheros+z-oti~ plaque 
Reduce platelet-derived growth factor 
AntiinfIanimatory 
Promote nitric oxide-induced endothelial relaxation 
Mildly hypotensive 
Enhance the efficiency of cardiac contra&tions. ,_ . 

4 . 
_ ; < ;_ - . ;i * r 

Adapted from reference 10 and Connor (24) 

Conclusion 2 

Based on the foregoing publicly available scientific evidence, there now exists significant 
scientific agreement among experts qualified by sci&it& &-timng “a% experience that the. ’ 
following claim is supportedby the scientific eviden&e:-Omega-3 fatty acids (EPA,‘and DHA) 
may reduce the risk of coronary heart aisease. ” ““. “‘ :“ 9’ 

Respectfully submitted, ’ 
‘ i 

b&E*- .,, 

Wihaim E. Connor, M.D. i 
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