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157) ABSTRACT 

Fatty acid composition comprising at least 80% by weight of 
omega-3-fatty acids, salts OT delivativcs there& wherein 
(all-Z)-5,8,11,14,17-eicosapentaenoic acid (EPA) and (all- 
Z)-Q;l,1O,l3,l6,l!Mocosahexaenoic acid comprbes at least 
75% by weight of the total fatty acids. The compositions can 
be used for the treatment ox prophylaxis of multiple risk 
factors for cardiovascular diseases. 

22Clahns,NoDrawings 
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TRJNTMENTANDP- ON OF RJSK 
FACTORS FOR CARDIOVASCUI.AR 

DISEASES 

This application is a division of application Srz No. 
081471,200, 5ed Jun. 6, 1995, now allowed which is a 
continuation unda 31 C!.ER Q 1.60 of application Ser. No. 
071902,500, filed Jan. 23,1992, which issued as U.S. Pat. 
No. $502,077 on Mar, 26,1996, and which is a coruinttation 
of application Ser. No. 07/389,902, filed Aug. 4,1989, now 
abandoned. 

Resent invention relates to a fatty acid composition 
comprising at least 80% by weight of omega-3 polyua~atu- 
rated fatty acida, wherein at least 75% by weight of the total 
fatty acids comprise omega-3 (all-Z)-5,8,11,14,17- 
eicosapentaenoic acid (EPA) C 20:5 and (a&2)-4,7,10.13, 
16,lPdocosahexaeaoic acid @HA) C 22:6. 

FIHLD OF INVENTON 

Cardiovas& diseases leading to morbidity andprema- 
ture mata@ is related to sevcxal risk factors such as 
hypertension, hypad&midemb, hypac.bolestaolcmia, 
high blood platdet aggregation and according to recent 
findings, a high activity of the blood coagulation factor VII 
phospholipid complex. Over the last three decades antihy- 
putensive drugs have contributed to the dc&ne in cardio- 
vascular disease-related morbid@ and mortal&y. There is 
however heightened concun about side effects and tcxicity 
associatuf with the cmrent auwve therapy, espy 
cially in the mild hypatcnsive patient. There are results 
indicating that althongh the presently used antihypatensive 
agents at e5cient in reducing thod pressure the pnlse rate 
is coincidentally enlarged. Thus there is a need for a drug 
with fewer adverse effects fa the treatment of hypertension. 
It would be particularly advantageous if such a drng could 
be used for the simnltaneous treatment of all the above 
mentioned multiple risk factors associated with card&as 
cula diseases, which is genadly not the case with the 
cum&y available antihypeitensive drugs. 

DI?.SCRIF’IION OF PRIOR ART 
Dming the last decade numerous publications have 

appeared which report that various dietary tish oil prepara- 
tions con- omega-3 polymuammted fatty acids have 
an effect on serum cholesterol and blood platelet aggrega- 
tiou The meobanisms saggested for these effects often 
center around tire prostanoid system. Thtrs there is some 
infondion on how dietary ft.& oils alter the excretion of 
some javaa&mdin mctabolites but available data cordiict 
on several points. 

A reduction of blood pressure has been reported after 
intakeoffish,aude~oil(startingat7%EPAand5% 
DHA) or slightly concentrated fish oil preparations 
(typically containing 18% EPA and 12% DHA) although the 
components responsible far these effects were never iden- 

2 
602, silva et aJ which was fded in August 1974. LIta 
Dyerberg~alalaodesaiidthesameefkctin~ncet, 
p.152, Jan.21, 19781 and l&ancet Il,p 117-119, Jul. 15, 
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19X!]. The main reason for the assumed imporknce of EPA 
is probably that it belongs to the eicosanoids, which are key 
substances for the prostaglandin metabolism 

However, accading to several recent reports EPA alone 
does not have a significant e&et on hypate&on. In 
[“Effects of highly puilied eicosapentaenoic acid to an&- 
ten& II and norepin&rine ia the rabbit”, F’rostaghmdins 
August 1986, Vol. 32, No 2, pp 179-1871 no reduction of 
blood pressure in rabbits was obtained using highly purified 
EPA of 90% concentration. -0 et al. Athaasckosis. 
46,321-33 1, (198331 rcpo& that a laqkation containia~ 
75% EPA aad 62% DHAhad no sienificant effect on blood 
pressme in healthy volunteers after-an intalm of 3.6 g EPA 
ethyl ester. Similar& woshida et a& Artay, 14,295-303, 
1987],reportednoefFectonbasalbloodpressureaf&7intake 
of 900 mg EPAethyl ester for 14 days or more. Furthermore 
90% EPA methyl ester had no effect on spontaneously 
hypatensive rats. K Yin et al, 1988, Clinical and Expai- 
mental Pharmacology and Physiology 15,275~2801. 

In contrast to this, British patent application 2197199 
&sails a composition for combatting pregnancy-induced 
hypatemion where the compositions used in the example 
had an EPA content of 28-35%. The patients had no earlier 
history of hypertension. Hypertension being developed 
unda pregsanq is considered to have ditfaent biological 
causes than normal hypertension, which seems to be unda- 
lined by the fact that it usually disappears after the tami- 
nation of the pregnancy. 

To our knowledge there is nothing to soggest that DHA 
alone has any effect on the blood pressure. 

According to U.S. Pat. No. 3,082,228 based on an a+- 
cation 8led Dec. 18,1959 a product containing at least 60% 
polyunsamrated fatty acids having 20 C atoms a more 
lowers the blood cholesterol content signilicantly. Althcugh 
other early studies indicate that fish oils lowa total choles- 
terol and LDL&olestesol and raises HDLcbolestcrol, later 
results have gwmrally drawn the opposite conclusio& as 
pointed out by W. S. Harris in [(n-f)news, 3 (4), l-71. Thus, 
when summahhg 45 articles on the subject, be found that 
LDGdmlestaol was increased by 2-30%, depending on the 
typcofi~yp&pidaemia. 

From PCWWO 87/02247 is known a lipid emulsion for 
pare&ml use comprising an anulsi6cr, water and a marine 
oil amp-king at least one omega-3 fatty acid whaein the 
concentration of the free fatty acid in the emulsion is below 
about5meq/l,andwhacinthemr&neoilwillcontainat 
least 30% by we&@ of a combination of estas of EPA and 
DJXA. This lipid erm&ion is used for ibe intraveneas 
treatment of thrombotic disease states. 

55 
SUMMARY OF THE INVENTJON 

It has DOW been fcsmd that fatty acid compo&icuts 
tified. Fkrthamae all the shdies presented so far had one 
a more serious flaws as pointed out in reviews of the 

containing a high concentration, of at least 80% by weight, 

available stotiics [H. R Knapp et al., Roaxdings of AOCS 
of omega-3 fatly acids, salts a daivativcs thereof, where 
EpA8ndDHAanprcsentinnlativcamountsof12to2:1, 

Short Course on polyunsaturated Fatty Acids and 60 and constitute at least 75% of the total faw a&is, has a 
E!icosauoids, Ed. w. E Id. Lands, pp.41-55, &xsican Oil - - 
Chemists Society] snd E BBnaa, Tidsln: Nor Lmgefaen LU. 

smpnsmgly advantageous etkt on all the above mentioned 

28. 1987,2425-81. 
risk factan fa cardiovascular diseases, but espedaily a 
good effect on mild hypatension, hypuidglycer&mia and 

Eicosapentaenoic acid C 20~5 omega 3 (EPA) has been on the coagulation factor Wphospholipid complex activity. 
considered to be the most imp&ant of the marine omega-3 65 It lowers serum LDLcholesterol, increases samn HDL 
polyunsaturated fatty acids partly because of its potent cboiestaol, lowas serum tri&cuides, lowers systolic and 
antiaggregatoq action ia mportcd in U.S. Pat. No. 4,997, diastolic blood pressure and the pulse rate and lowers the 
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activity of the blood coagulation factor VII-phospholipid 
complex. Although the detailed biological mechanisms for 
the eifeets of the compositions acxxding to present appli- 
cation are not explicit@ known, there are indications of a 
surprising synergism between the action of EPA and of 
DHA. 

One advantage of the compositions according to present 
application is their befng very well tolerated not giving rise 
to any severe side effects. 

An espedally preferred composition according to the 
present application comprises at least 90% by weight of long 
chain, polyunsaturated omega-3 fatty acids of which EPA 
and DEA constitute at least 85% by weight of the total fatty 
acids and are present in a ratio of EPADHA f&m 1:l to 2:l 
eapeciauyabout3~ 

InordertoisolateEPAandDEAinamixtureofhigh 
concentration according to the present application, a special 
method was developed for purifying and isolating the long 
chain fatty acids from natural fish oils. Compositions 
acwrding to present application may be produced according 
to the method of our European Patent Application 
No.86906964.1. The analysis in 56 by weight was based on 
the ethyl esters even if other derivatives of salts or the acids 
themselves are a part of the present invention. 

DETAILED DESCRIPTION OF TEB 
INVENTION 

The composition according to this Mention is preferably 
produced via the following method. Initially the marine oil 
raw material is c&erified and concentrated via urea fraction- 
ation or the like, where the conditions are sufficiently mild 
to avoid disintegdon of the precincts. The second stage is 
a molaxlar distdlation. 

The fractionation in principle initially removes the major 
part of the esters having chain length below C 20. Thereafter 
a main fraction is removed consisting essentially of esters of 
the C 2O- and C 22 acids. As the urea fractionati~ removes 

the saturated and less unsaturated esters, this fraction will 
contafn high concentrations of EPA and DEA, according to 
the present method at least 75% by weight The total amount 
of the long chain omega-3 acids will be at least 80% by 
weight. Other prekred compositions according to Fesent 
application contain at least 95% by weigh& with the EPA 
plus DEA content being at least 90% by weight Another 

pfermi composition according to present application con- 
tains at least 85% by weight ofthe total omega-3 fatty acids 
and an EPA and DHA amount of at least 80% by weight 

Other omega-3 acids cf the C 20, C 21 and C 22 series 
will be obtained approximately in their original 
concentrations, e.g. from 3-596 by weigh& typicahy at least 
4.5% by weight. Thus the special and odd-numbered 
omeaa-3 all-Z 6.9.12 15.18 -heneicosauentaenoic acid C 
21:s~is namall~ present in concentrations of at least 1.5% 
by weight and omega-3 all-Z 7,10,13.16,19- 
docosapentaenoic acid normally in concentrations of about 
3.0% by weight. 

After removing the urea prceipitatej the solvent used, 
normally ethanol is partially or fully removed by evapora- 
tion and the eaters thus isolated may be furth~ purifkd by 
washing with water or a slfghtly akahne water solution if 
the pure esters without contamktion of the acids should be 
isolated 

The free acids may be produced by well known hydra 
lyzation procedures. 

The upgrading of the EFAfradion to obtain a weight ratio 
of EPA:DEA of from 1:l to 2:1, eqxially 3:2 or the 
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4 
upgrading ofthe DEAfiaction to obtain a EPADEAweight 
mtio of from 1:l to 1:2 may be achieved in the molecular 
d&illation stage. The method also provides the possrbfity of 
using supercritical fluid extra&ion andke chromatography 
in the second stage with CO, eventually containing a more 
polar modifier, such as ethanol, in order to conccotrate the 
EPA and/or DEA fraction. 

The urea fiacrionation and the subsequent molecular 
distiIlation are performed under gentie conditions to avoid 
oxidation and/or isomerisation of the highly unstable 
omega-3 acids As seen from Table 1 and 2 below, which 
gives the analysis of products obMned in accordance with 
the method of this invention there was not mote than 1% of 
u&town components in the putitled product There are, 
however, a certain amount of minar products such as C-16 
and C-18 acids as will appear &om the detailed analysis 
shown in Table 2. 

Fcrthemainparttheseproductswillbethecombinedsum 
of the fraction of fatty acid esters, which are naturally 
occuuing in fish oils, but the concentration of each separate 
esterinthefinishbd~~~islessthan02%,apartframthe 
omega-3 octadecatetraenoic acid C 18:4 n-3, which is 
present in approximately the same amount as in the starting 
mate&l. 

Thus it will be undastood that the total concenuauon of 
byproducts occurring from the process is very low. 

The pcess is flezible enough to atFed the relative 
proportim between the long chain C 20, C 21 and C 22 
fatty acids which occur naturally in available fish oil raw 
mata-ials. It provides not only fcr the upgrading of the 
individual acids, but the ratio between them will remain 
within a pattern of variation which is optimal in nature. But 
simltanmusly there is room for compensating the some 
times extreme variations which may occur nanrally, &. 
below. Thus it will be possible to make a produce with a 
constant and prex&umined composition. 

Fish oils may also contain by-pcodpcts and contaminants 
such as pestickk, chlorinated hydrocarbons, heavy metals, 
cholesterol and vitamins. During the production of the 
cmmznlrate, the concentrations of these components are 
sigticantly reduced compared to untreated fish oils. 

In nature the relative contents of EPA and DIiA, and also 
of the other long chain omega-3 acids, is dependent on the 
marine species and there are also seasonal variations within 
the same species. h the USA flsh oil is today mainly 
produced from menhaden. This oil will typically contain 
14-1996 EPA and 5-896 DEA. Our analysis of one cod liver 
oil batch showed a content of 6.9 WA and 8.4 DIiA. For 
capelin the EPA values varied fixnn 8.6 to 11.4 &cm January 
1973 to August 1973, while the DEA Woes from 6.7% to 
11% during the same period For Ntxwegian coastal heaing 
the content in October 1973 was 6.4% EPA and 9.8% DEA, 
while catches in Novemb~ 1983 showed a reduction to 
1.7% and l.l%, respectively. 

These variations mean that dietary intake of fish oils or 
fish alone, wfll not secure a constant supply of omtga-3 
acids. Even if ail the long chain C 20, C 21 and C 22 
omega-3 acids will not or only may become moderately 
upgraded during the process, they will be preserved at least 
in their origtnal pmportions. 

In Table 1 the left hand column illustrates the typical 
variations between the contents of fndividual long chain 
acids in the compositions of this invention, while the right 
hand column shows the exact analysis of the test sample 
used in the study on the biological effects, the results of 
which are shown in the Tables 4-8 below. 
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TABLE I 

qpbdpmbctwintion TestSnmpb 

C l&4 omega-6 l-2 1.4 5 
CX#OlllCp-3 404JWt% 54wt% 
C 21:5 cwcgn-3 14 wt% 1.5 art 96 
c225omcga-3 1-3 wt% 2 wt 96 
c22t4cmp-3 2545 wt% 32.6 wt % 
loweracid %8.5Wt% 1.5 wt% 

lwt% l-h% 10 
am Omega-3 FA Pal wt% 
somEPA+ DHA 86.6wt% 
EPmHA 33~2 

Table 2 shows a d&led analysis of a batch of starting I5 
mate&l and of another composition of this invention 
obtained therefkm 

TABLE 2 lo 
PEtlv pcid adnDositlon r%) 

CM0 
-k 
c16sl 
C16cl n7 
7-MS169 
Cl&2 I% 
C16:2 n4 

i2Ez 
Cl&4 111 
Cl89 
C18:l rc?J 
Cl&l n7 
Cl&l Ifi 
cm2 06 
cm2 a4 
Cl83 a6 
Cl83 a3 
cm4 Ii3 
cm4 n1 
C2&1rB+7 
C2OEl 
cm2 al6 
czk3n6 
c2&4d 
m&403 
cxt5lB 
c221nl1+9 
cl2206 
c215 03 
clmd 
c225n6 
c225n3 
clMn3 
SIIln- 
Smm me-3 PA 
inclC18 
SumEpA+DHA 
EPAmiA 

7.6 
0.4 

19.1 
7.2 
03 
0.5 
1.2 
03 
05 
1.0 
23 
9.1 

ii 
1.1 
0.2 
0.2 
0.7 
25 
0.1 
59 
0.1 
0.l 
0.1 
0.7 
1.l 

165 
4.6 
0.7 
09 
0.l 
0.1 
20 
19 
II) 

31.7 
32 

24.4 
2.1:1 

OR 25 
OR 
OR 
OR 
OR 
OR 
OR 
OR 

30 

OR 
0.2 
0.0 
OR 
OR 
0.1 35 
OR 
OR 
0.l 
0.2 
28 
0.2 40 
0.0 
OR 
0.1 
OR 
1.4 
09 45 

53.4 
OR 
OR 
1.6 
0.0 
0.4 
3.1 

50 

343 
lil 

95.A 
3.0 

87.7 
3.1:2 55 

Table 3 shows the main f&y acid contents af several 
amlpositions af!coalg to premlt application. 

60 
TABLE 3 

C18S! n6 03 03 0.1 OR 0.2 0.1 65 
Cl83 CL3 03 a3 0.0 0.1 03 0.0 

6 

TABLEt 3-continw.d 

FpnJr 
ncld ComposirLo w 
C18:4 n3 2.3 23 3.6 22 1.8 0.7 
Cl&4 nl 0.2 0.2 0.4 03 0.0 0.0 
Czo:4 06 1.7 1.7 1.5 39 1.6 1.6 
cm4 a3 2.4 09 1.3 1.2 1.9 03 
cxJ5n3 54.1 51.7 422 48.5 410 31.7 
C21:5 n3 2.1 2.1 1.7 2.0 1.7 1.2 
CXk5n6 0.4 OA 0.6 0.8 0.7 1.1 
C22E5n3 5.4 5.8 2.8 43 5.8 33 
C.22~6 n3 28.7 31.0 38.0 349 42.4 583 
Sum n3FA 959 95.1 89.6 93.2 949 95.7 
i&C 18 
SuraEFAcDHA 83A 83.7 80.2 83.4 83A 502 
FPAZDHA 19:l 1.11 1.1:1 Ml 1:l lz1.8 

n3FA cbmh cmeg~-3 fatty acids 

BIOLOGIW FFFEcrs 
Iu cd6 to evaluate the effect of a composition according 

to present applhtion on blood prcssurc, pulse rate, higlyc- 
eride levels, serum cholestczol and EiDL-chol~l, blood 
platelet aggregation and the coagulation fador VII phos- 
pholipid complex activity, the whole popnlaCon agal 34-60 
years, of a small Norwegian town was invited to a health 
check and of those, 22000 persons were screened for the 
following critexhx 

ontreated moderate hypertension of a diastolic blood 
pressure (DBP) ranging from 89 to 111 mm Hg aud a 
systolic blood pressme (SBP) from 110 to 180 mm Hg. 

no pevions cardiac illness and not using cardiac drugs 
nosevKelfiseases 
not ex&Nely owxweight 
no alcoholism 
senm cholestcxol of at least 6.0 mmob’lit~ 
The group of volunteers select&l by these criteria 

amounted to 172 ptrsons. The voluutecrs wexc screened 
during a run-in pexiod of 6 month to ensure stabilization of 
blood pressure before the test substance was administered. 

All blood pressure measurements were done with an 
automatic instrument (Dinamap) and at each occasion three 
measurements (with 2 mhmtes intervals) were done sitting 
and standing unda conirolled co&ions. The average of the 
two last sitting and standing Bnts were psed 

The study was a contxdled double blind one. Ibe 172 
vohmteers were random&d to two groups of similar size. 
Onegroupwastreatedwithplac&ocaps&sofcomoi.& 
eachwith1gcornoiladded03&Vi&aminETheothec 
group received capsnles containing 1 g of the test s&stance 
whose composition is given inTable 1. Both sets ofcapsulcs 
were made of coloured soft gelatin to assure the blind effect. 
Thevalunteaswercaskcdtotala3capsuls~dailyof 
tither the test or control substance for 11 to 12 we&i. 171 
vohmtem completed the study and on average about 90% of 
the capsules were taken. 

Aswillappear~omtables4and5bclow,crrnoilhPdno 
statistically signltictmt effect on the blood p-essnre. The 
effect on the test substance on blood pressure was assessed 
first on the whole gronp taking the test substance and stem 
on those individuals with higher blood presstues. The avex- 
age blood pressures for the patients with higher blood 
pressuresatlhe~andfinishofthe Weatmentwiththe 
active teat substance of this invention are given in Table 4 
(diastolic blood pressure) and Table 5 (systolic blood 
presSUre). 
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TABLJ3 4 

EmmTcPTBsrsuBmcBANDcoRNorL. 
ONDMSTGLE BLOOD PRESSURE 5 

Number Dki?%tre k.i%s % 
DBP of -- inDBP Sigdfi- 

l-e Pati (mm=+) &=%I (=Hg) - 

Tesi &tamx 10 

S-103 62 95.8 93.4 2.4 p-co95 
98-103 22 102 96.2 5.8 p<O.ol 

canoil 

SS-109 
2 

95.1 96.0 0 IIS. 15 
98-109 101.8 loo.7 1.1 n.8. 

ll.S,-XJtsienj6unt 

dietary intake of fish of3-5 dishes per week In comparison, 
no beneficiary effect is achieved with ccrn oil. 

The results shown above indicate that a composition 
according tc present application gives a sup&in& much 
better effect than a dietary intake of fish or slightly concen- 
trated marine, oil would lead one to expect. This is pbably 
due to a synergistic eEect of EPA and DHA. 

Compared with the test results achieved in the previously 
conducted studies with a dietary intake of marine fish oils, 
the results achieved with a composition according to the 
present application show a suprising improvement in e&d 
on diastolic and systolic bl~essure of a slightly hyper- 
tensive patient and a more h&&e patient of respec- 
tively appmhakly 30% and 45%. 

TABLE 7 

TABLE 5 20 
EFm?cToPmsr mANDcoRNoIL 

ONSYSNXICBL-OODPRBSSURB 

ElmcroP?BsT -ANDcoRNolL 
ONPULSBlWll3rwmhmbc~ 

Gmq B&m A&t chmge SirmiFumrr, 

. . 75h 73.2 
izz& 829 80.2 

-22 p<o.a2 
-2.7 p<o.cm 

cnm ou 

A35 
>lSl 
z-155 

71 
24 
15 

148.1 1445 3.6 pcollz 
158.4 1553 8.1 p<O.col 30 
1623 152.4 9.8 p < 0.001 

caaoil 

. . 
743 75.1 

i2zlg a09 822 
+os p = 0.3 
+13 p=o.2 

nlepdseratehdyirlhkd78peshauinlk~np~~th:~ 
slabskncad77pamn6illmcotbaomup 

X35 62 148.5 149.6 0 us. 
>l50 P 159.1 15nR 1.1 n.s. 
>155 17 161.8 159.6 22 us. 35 

As is evident from the above tables, the test substance bad 
a highly significant hypotensivc e&d both on systolic and 
diastolicblood~sure.Itisalsodearthattheeffectis 4. 
strongest on those patients with the highest blood pressure. 
No significant effect was okained in the corn oil group. 

As will appear from the Table above these was obtained 
a signilkant lowering in pulse rate with the test substance 
according to present application and a slight not signikaot 
raisedpulsefatewithccanoil. 

TABLE 8 

FmEcToPTBsT-ANDCORNOIL 
ON SERUMCHcsgsIBRoL lmmovliterl 

TABLB 6 
45 

EISWXOPTBSTSUB-ANDCORNOIL 
OI’SYSlXXlCANDMAsLollcBLOODpREssuI(B 

ACCORDINGTODlRTARYlNlXKEINuI(BPISHWSHESPERwEEKI 

BEPORB APIER 

HDL HrlL 
GROUP m.cbDL al01 mt.ctpL CbL 

All- 

Testrnb~(n=78) 65% 135 1.41** 
canuil(n*78) 6.68 1.33 :z 1.41+* 

Ibt.cbL>7 

&2 u SBP 1453 1393 -69 p=o.cc5 
DBP 99.8 94.0 -5.7 p= 55 

O.oaIl 
3-5 34 SBP 143.6 141.2 -2.4 p=o2 

DRP 97.7 963 -1.4 p= 02 
cornoil 

Pslsl3Btaw(n=26) 7.74 1.53 731.9 13* 
c!moil(n=2o) 7.66 1.26 7AS* 1329 

V<O.l 
** < OR1 

c-2 34 SBP 145.2 
DBP 983 

3-s U SBP 142.3 
DBP 97.4 

146.8 i-l.6 p = 0.4 60 
100.2 +19 p=C.l 
143.4 +1.1 p=o5 
979 405 p = 0.7 

As appears fromTable 8 the test compcsition according to 
present application lowers total sennn cholesterol signi& 
cant@ in patients with a total chol&erol of above 7.0 
mmdhter aad raises HDL cholestrol signikantiy in the 
whole population. Similar, but weaker eikts are obtained in 
the cm oil group. 

As appears from Table 6 a good hypotensive e&d is 65 
achieved with the composition according to present 
application, surprisingly so even in the group with a high 

The compositions according to present application fmther 
Iowa LDL-cholesterol by 5-1046 in patients with total 
ch0lestcrol>7mmol/l but has no signiEcant effect ia patients 
with a total cholesterol of&S mmol/l. 
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TABLE 9 

EtFJlcroF~- ANDcoRNolLoN 
smtuMIRK3LpcgRID 

TEsrsuEmcE 87 151 1.20 031 0031 
CORN on 85 157 1.47 0.03 NS 

p&tidP~>>2MlmmDvl 

-IEsr StJBsTAN~ 14 3.28 203 1.25 O.cmol 
CORN on 17 3x? 2.66 056 Oil1 

Asappears&omTable9thetestsubstanccbaatbedfcct 
of lowering the level of smlm triglycerides, especMy in 
patie4uswithhighlevels (>20mmoM)hef0etreatmcn~N0 
~~caatcffcctisoMainedwithcornoilinUlewholegronp 
of volunteers, whereas a very small effect is obtained ill 
persons with high levels of triglycerides. 

TABLE 10 

or for the activity of the coagulation factor VIL Further tbe 
~~mursmedinthecornoil~wpforthtseriskfactras 
seem to be going in the apposite direction, being detrhuen- 
taL 

S Thus fatty add ccmpositions acccrding to the present 
invention are potentially valuable for the trcatmcnt and 
prcphylaxis of multiple risk factors known for cardiovascu- 
lar diseases, sad as hypertension, hypertriglyaaidemia and 
higb coagnlation factcr VII phospholjpid complex activity. 

The doses of the composition of this invention needed for 
lo tlmapeutic a prophylatic effect will vary with the type of 

adminMration. Jn 00 large s&e tests we administered 6 
gramsperp0sonperdayofthetestcomposition.GeneraUy 
fortheaveaagtadoltprasonthedoscsmayvaryfnnn1.Oto 

1s 10 grams depending apon body size and the seriousness of 
the condition to be treated. 

The compositions according to the present application 
IlUt)-f0th~beUSCdaSiUl@itiOMldlUgtCthCCUStO~ 
hyjMcnsive drug in treatment of hypertension. The doses 
will preslrmably lie in the low0 part of the above mentioned 
dosage range. 

Em%croFll3sr -ANDCORN0lL 
ONBL00D I !MELETAOGWN 

Beiom Aft5 Eefore After 
olnup nXsm4XsEMXsEMXSEM 

7JisrsuBsr 21 63.4 f 4.40 38.8 f +lQ 38.0 i 5.91 13.7 f 3.77 
CORNOIL 21 735 f 4.40 57.4 f 657 43.4 f 455 lS3 f 332 

As will appesr fromTable 10, the compositions acconhng 3s 0th~~ ciossiie medical indications for which the comuo- 
to present application have a blood platelet anttaggregating 
effect. 

The coagulation factor VII-phospholipid complex is 
found in the plasms from men belonging to a high risk group 
f0 c0diovasadar diseases, as descrii ia ll?Leren et aJ 
‘Ibe Oslo Study, Cardiov0c0ar disease in middle aged and 
young Oslo mm. Acta Meti Scd sq#.588,1-38, (1987)] 
~d[DalalcaetQAnovelf~~f~~~p~~m 
men at risk for cardiovascular disease, BrJ. IGamd., 61, 
315-322, (1985)], and is comddcred tobe anothariskfactor 
for cardiovascnlar disease. 

sitionscibxdhgtofhepresentapplicati0nmaybe&- 
istrued are chronic polyarduiti% psoriatic iuthaitis, pcdar- 
taitis nodosa, lupus eJ-ythuuatosus dksrminatus (LED), 
xkdamia, Crohn’s disease, ulcerative colitis, psoriasis, 

~atopicdem&tisandmigmineashasbcenindicatedin 

TABIEll 
EFFEtTOF?BsTSOE5IiUVCEA.ND~OIL 

ON COAGOLKIION FAClORW PHosFHcnllTDcoMPrEx 
A-(wRcBNI? 

ckollp II BzrmBAfttrDitTmnx 

n3wsuEsr 69 9.7 6.6 3.P 
CORN on 72 8.5 8.8 03 NS. 

np < a02 

As appears from the table the activity is reduced signiii- 
eantly with tbe composition according to the present 
application, whereas no sign&ant effect is reached with 
CornoiL 

According to the nsults shown in the tables 3-11 above, 
a composition according to present application ham a sig- 
nificant effect on sll the above mentioned risk factms for 
cardiovav2ul8r diseases. In comparison some positive results 
are obtained with cora oil but 110 signiiicant eEeet is 
obtained for blood pressure, the level of scum triglycerides 

45 

so 

55 

60 

65 

standard in vivo tests. 
Peaf0abIy the active compounds should be oraUy admin- 

ist0cdintheformofpiUs,softcapsulesnthelike. 
Eowever, the administration could also be tbrongh any other 
route where the active ingredients may bc eBiciently 
absorbed and util&d, e.g. intravet0usly, subcutsneously, 
=W, vasinallp =MQ Wcally 

The pharmaceutical composition may eventually 
comprise,in~~ntotheEPAandDHAadiveingr~~ 
asdeik$oneormore~ticslly~blecanIas 
aswellkaowninthclatThccampwitionscanalso~& 
fillers, stabilizers, extenders, binders, humidiliers, 
smfactants, luhdeants and the like, as known in the art of 
formulatillgphamuueu tical composition. 

In addition intioxidants, for example hydroxytoluene, 
butyrate, quinone, tocophaol, ascorbic acid etc., 
preservatives, colouring ageats, pafnmes, flavourings and 
c&er phamurceutical agents may be used. 

Soft gelatine capsules eontfdning 1 g@er capsule 
composition: 

EPA ethyl esta 525 mglcapsule 
DHA ethyl cstcr 315 me/capsule 
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d-alpha Tocopberol4 ISJkapsule 
Gdatinc 246 rug/capsule 
Glycerol 118 mgkapsnle 
Red iron oxide 227 m&apsult 
Yellow iron oxide 2.27 mgkapsule 

The active ingredhts and the excipients are weighed and 
homogenized on a high speed stirrer, The mixture is then 
colloid milled and &area&d ’ mastainlessstcelvesselready 
for encapsulation. The mixture is filled in soft gelatine 
capsules of sixe 20 oblong (average weight 1.4 8) using a 
standard capsulation machine. 

Weclaimz 
l.Amethodforthetrcatm& or prqhylaxjs of hypcr- 

tension in an adnlt human patient, which comprks admin- 
istaingtothepatien&onadailybas&anefktiveameunt 
of a pharmawntical wmpodtion in which the active ingre 
dients consist easerdally of a mixture of fatty adds of which 
atleast8O%byweightiscompr&dofacombinationof 
(all-Z omega-3>5,8,11,14,17-cicosapenuunoic acid @PA) 
and (all-Z omega-3)4,7,10,13,16,19docosahcxaenoic acid 
@HA)inawcightratioofEFNzDHAoffiom1:2to2:1and 
afwhichatleast1%bywcightofthemixtmcoffatty~ 
is comprised of (all-Z omega-3)-6,9,12,15,18- 
hencicosapentacnoic acid. 

2. The method of claim 1, whcrciu at least 85% by weight 
ofthe~offattyaddsisoo~doflongrbain 
omega-3 fatty adds. 

3. The method of claim 2, wherein the l?PA constitutes 40 
to~byw~ofthemixtnnoffatty~dsandtbeDHA 
comtitutes 25 to 45% by weight of the mixture of fatty acids. 

4.Themcthodofclaim3,whercintheERAandDHAare 
present in the composition in an F!PkDHA weight ratio of 
fbm 1:l to 21. 

5. The method of claim 4, wherein the composition is . . 
- orally. 

6.Themethodofdahu4,whercinatlcast3%byweight 
of the mixture of fatty acids is co-cd d omega-3 fatty 
adds other than E!PAaud DHAthat have 20,21, or 22 carbon 
stems. 

7.The~odofclaim6,wh~atieast~bywcight 
of the composition is comprised of long chain, 
polyunsaturated, omega-3 fatty acids. 

8. The method of either of claims 6 or 7, wherein the fatty 
adds are present in the composition in estcri5ed form 

9.ThemctbodofdthaofdaimJ6a7,wbcninthefatty 
adds are present in the composiCon in ethyl ester form. 

10. The method of &her of daims 6 or 7, wherehr the 
fatty acids are present in the composition in the ike add 
form. 

lLThemethodofclrdm7,wherdnatleast85%by 
weight of the fatty add content of the composition is - _ __ 
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comprised of the combination of EEA and DHA, and the 
fatty acids arepresent in the composition in ethyl ester form. 

12Amethodforlhetmatman a prophylaxis of multiple 55 
risk factors for cardiovascular diseases, which comprises 
administahg to a paticnt a mixed-fatty acids composition in 
Which 

12 
a) at least 80% by weight of the composition is comprised 

of omega-3 fatty acids, 
b) at least 80% by wdght of the total fatty acid content of 

the composition is comprked of a combination of (a&Z 
omega-3>5,8,11,14,17-eicosapentacuoic acid (EPA) 
and (all-Z omega-3)-4,7,1OJ3,16,19&cosahexaenoic 
add @HA) in a weight ratio of EPADHA of from 1:2 
to 2:1, 

c) at least 1% by weight of the total fatty acid content of 
the composition is comprised of (all-Z omega-3>6,9, 
12,15,18-hencicosapentanoic acid, and 

d) the fatty acids areiu admixture with a pharmaceutically 
acceptable carrk 

13. Amethod for the treatment cr prophylaxis of multiple 
risk factors fn cardiovascular diseases in an adult human 
patienh which comprises crally admiuistering to the patient 
a phannaQutcal composition in which the active ingredi- 
ents cousist essentially of a mixture of fatty acids of which 
at least 80% by weight is comprised of a combination of 
(all-Z omega-3)-5,8,11,14,17-ekosapentaenoic acid (EPA 
and (all-Z omega-3)4,7,lO,l3,16,lMocosahexaenoic acid 
(DHA)inaweightratioofEPArDHAoffrom1:2to2:1,and 
ofwhichatleast1%byweightofthemixtureoffattyacids 
is comprised of (all-Z omega-3)-6,9,12,15,18- 
heneicosapcntaenoic acid, said composition being adminis- 
tcred in amounts providing a daily dosage of 1 to 10 8rams 
of said mixture of fatty acids. 

14. The method of claim 13, whaein at least 85% by 
weight of the mixture of fatty adds is comprised of long 
chain omega-3 fatty acida 

U. The method of claim 14, wherein the EPA constitutus 
40to6046byweightofthenrixhrrcoffattyacidsandthe 
DHAconstitutts25to4596bywcightofthe~eoffatty 
adds. 

laThemcmoddclaim15,whereintheEPAandDHA 
areprcaent in the compositions in an EPkDHA weight ratio 
of from 1:l to 21. 

17. The method of chum 16, wherein at least 3% by 
weight of the mixture of fatty acids is comprised of omega-3 
fattyacidsotherthanEPAandDHAibathave20,21,or22 
carbon atoms. 

18. The method of claim 16, wherein at least 45% by 
wc.i8htofthemixtureoffatQacidsiscomprisedoffatty 
acids other than EPA aad DHAthat have 20,21, or 22 carbon 
atOIDS. 

19.Themcthodofeitherofclaims18or17,whereiuthe 
fatty adds are present in the compodtiou in ester&d form. 

2O.lhemethodofeitherofclaims18or17,whereinthe 
fatty acids are present in the composition in ethyl ester form 

2L’lhemethodofeithcrofclaims18or17,whereinthe 
fatty acids are present in the composition in salt form. 

22lhemetbodofeitkofclaims18or17,whereinthe 
fatty acids are present in the composition in the free acid 
form 

* * * * * 
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