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571 ABSTRACT

Fatty acid composition camprismg at least 80% by weight of
omega-3<fatty acids, salts or derivatives thereof, wherein
(al-Z)-5,8,11,14, l?-eicosapemaznmc acid (EPA) and (all-
7)-4,7,10,13,16;19-docosehexaenbic acid campmes at least
5% by wmghwfmemal fatty acids. The compositions can
be used for the trestment’ or-prophylaxis of multiple risk
factors for cardiovascular diseases.

* 12 Claims, No Drawings
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FATTY ACID COMPOSITION

This application is a continuation of application Ser. No,
07/389,902 filed Aug, 4, 1989, now abandoned. |

Present invention relates t0 a fatty acid composition
comprising at least 80% by weight of omega-3 polyunsatu-
rated fatty acids, wherein at least 75% by weight-of the total
fatty acids comprise omega-3 (all-Z)-5,8,11,14,17-eicosap-
entaenoic acid (EPA) C 20:5 and (21-2)-4,7,10,13,16,19-
docosahexaenoic acid (DHA) C 22:6. ’

FIELD OF INVENTION )
Cardiovascular diseases leading to morbidity and prema-

ture montality is Telated o several risk factors such as-

bypertension, hypertriglyceridemia, hypercholesterolemiz,
high blood platelei aggregation and according to recent
findings, 2 high activity of the blood coagulation factor VI
phosphohpm complex. Over the last. three decades antihy-
pertensive drugs have contributed to the decling in cardio-
vascular disease-related morbidity and mortality. There is
however heightened concern about side effects and toxicity
associated with the current antihypcrtensivc therapy, espe-
cially in the mild hypertensive patient. There are results
indicating that although the presenily used antihyperteusive
agents are efficient in reducing blood pressure the pulse rate
is coincidentally enlarged. Thus there is 2 need for a drog
with fewer adverse effects-for the treatment of hypertension.
It would be particularly advamxgwus if such 2 drug could
be used for the simultancous treatment of all the above
mentioned multiple risk factors associated with cardiovas-
cular- diseases, which is generally not the case- with the
currently available antihypertensive drugs.

DESCRIPTION OF PRIOR ART

25

30

35

During the last decade numerous publications have /

appcared which report that varicus dietary fish oil prepara-
tions containing omega-s polyunsatirated fany acids have
an effect on serum cholesterol and blood platelet aggrega-
tion. The mechanisms suggested for these effects often

40

center around the prostancid system. Thus there is some

information on how dietary fish oils alter the excresion of
some pfos:aglandm metabolites but available data conflict
on several points.

A reduction of blood pressure has besn teponed after
intake of fish, crude fish oil (starting at 7% EPA and 5%
DHA) or slightly concentrated fish oil preparations (ypi-
cally containing 18% EPA and 12% DHA) although the
components responsible for these effects were-never iden-
tified. Purthermore a1} the studies presenzcd so far had one
or more serious flaws as pointed out in reviews of the

45
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available studies [H, R. Knapp et al., Proceedings of AOCS

Short Course on polynnsaturated Fatty Acids and
Eicosanoids, Ed. W. E. M. Lands, pp.41-55, American Oil
Chemists Society] and [K. Bénaa, Tidskr. Nor Legeforen nr.
28,1987, 2425-8].

Eicosapentaenocic acid C 20:5 omega 3 (EPA) has been
considered to be the most important of the marine omega-3
polyunsaturated fany acids pardy because of its potem
antiaggregatory action i.a. reported in U.S, Pat, No. 4,097,
602, Silver et al, which was filed in August 1974, Later

"Dyerberg et at also described the same effect in [Lancet,

p.152, Jan.21, 1978] and [Lancet H,p 117—«119 Jul. 15,

1978]. The main reason for the assumed importance of EPA
is probably that it belongs to the eicosanoids, which are key
substances for the prostaglandin metsbolism.

55
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However, aecordmg to several recent seports, EPA alone
does not have 2 significant effect on bypertension. In [“Ef-
fects of highly purified eicosapentaenoic acid 1o angiotensin
T and norepinephrine in the-rabbit”, Prostaglandins August
1986 Vol. 32, No. 2, pp 179-187] no reduction of blood
pressure in mblnts was obtainéd using highly purified EPA
of 90% concentration. [Terano et al, Atherosclerosis, 46,
321-331, (1983)} reported that @ preparation containing
75% EPA-and 62% DHA had no significant effect on blood
pressure in henlthy volunteers afier an intake of 3.6 g BPA
cthy! ester. Similarly, [Yoshids et al, Artery, 14, 295-303,
1987}, reported 1 no effect pn basal blood pressure after intake
of 900 mg EPA ethyl ester for 14 days or more. Furthermore
90% EPA methyl ester had no effect on’ spontaneously
hypertensive rats. {K. Yin et al, 1988, Clinical and Experi-
menta} Pharmacology and Physiology 15, 275-280],

In contrast to this, Bnﬁsh patent application 2197199
describes a composition for combatting preguancy-induced
hypertension where the compositions used in the example
had an EPA contént of 28-35%. The patients had no earlier
history of hy;:mcnawn Hypertension being developed
under preguancy is considered to have different biological
causes than normal hypmenmn, which seems to be under-
lined by the fact that it uswally disappears afier the termi-
nation of the pmgnancy

To our knowlndga there is notmng to suggest that DHA
alone has any effect on the blood pressure.

'to U.S. Pat. No. 3,082,228 based on an appli-
camm filed Dec. 18, 1959 a product containing at least 60%
polyunsatorated farly acids having 20 C atorss or more
lowers the Blood cholesterol content sigaificently. Although
other early studies indicais that fish oils lower total choles-
terol and LDLctonéstcmi and raises HDL-cholesteral, later
results. bave_generally ‘deawn the opposite conclusion, as
pointed out by W. 8. Haxris in [(n-3)news, 3 (4), 1-7]. Thus,
when summarizing, 45 articles on the subject, he found that
LDL-cholesterol was increased by 2-30%, depending on the
type of hyperbyidamn&

From PC’I‘IWO 87/02247 is known 2 lipid emulsion for
parenteral usecom;msmg an emulsifier, water and a marine
oil comprising at least one gmega-3 fatty acid wherein the
concéntration of'1 the free faity dcid in the emulsion s below
about 3 meqﬂ, and’ wherein the marine oil will contain at
feast 30% by weight of a combination of esters of EPA and -
DHA. This lipid emulsion i3 used for the intravenous
treamment 01‘ thrombotic disease states.

SUMMARY OF THE INVENTION

It has now been.found that fatty acid compositons
containing 2 high concentration, of at Jeast 80% by weight,

‘of omega-3 fatty dcids, salts or derivatives thereof, where

EPA and DHA are present in relative amounts of 1:2 10 2:1,

and constitute at Jeast 75%. of the total fatty acids, has a
surprisingly advantageous effect on all the above mentioned
risk factors for cardiovascilar diseases, but especially a

. good effect on mild hypertension, hypertriglyceridemia and

on the coagulation factor VIE phnsphehptd complex activity.
It lowers serum LDcho}esml increases serum HDL-
cholesterol, lowers. serum triglycerides, lowers systolic and
diastolic bload pressune and the pulse rate and lowers the
activity of the ‘blood coagulation factor VII-phospholipid
complex. Although the detailed biological mechanisms for
the effects of the composmons according to present appli-
cation are 8ot exphcﬁuy known, there are indications of a
surprising synergism between the action of EPA and of
DHA,
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One advantage of the compositions according to the
present application is their being very well tolerated, not
giving rise (o any severe side effects.

An especially prefemred composition according to the

pmem epplication comprises at least 50% by weight of long

polyunsatirated omega-3 fatty acids. of which EPA

and DHA constitte at least 85% by weight of the total fatty

acids andmpzwentmaraﬁoofEPA*DHAfmmi ltoZ 1,
especially about 3:2,

In order to isolate EPA and DHA in-a mixture of high

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
according to present application may be produced according
to the method of our Buwopean Patent Application
No.86906964.1, The analysis in % by weight was based on
the ethy] esters even if other derivatives or salis-or the acids
themselves ave a part of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

The composition according to this invention is preferably
produced via the Jollowing method. Initially the marine oil
raw material ig esterified and concentrated via urea fraction-
ation or the like, where the conditions are suiﬁc:ently mild
to avoid disintegration of the products. The second stage is
a molecular distillation.

The fractionation in principle initially removes the major
part of the esters having chain iengthbelow €20, Thereafier
2 main fraction is removed consisting essentially of esters-of
the C 20— and C 22 acids. As the urea fractionation removes

the saturated and léss unsaturated esters, this fraction will.

contain high cotcentrations of EPA and DHA, 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 pmfer:ed compositions according to present
application contain at least 95% by weight, with the EPA
plus DHA content being at least 90% by weight. Another
preferred composition according to present application con-
tains at least 85% by weight of the total omega-3 fatty acids
and an EPA and DHA-amount of at least 80% by weight,
Other omega-3 acids of the C 20, C 21 and C 22 series
will be obtained approximately in their original concentra-
tions, e.g. from 3-5% by wexght. typically at least 4.5% by
weight. Thus the special and 6ad-numbered omega-3 all-Z
6.9, 12, 15, 19-heneicosapentacnoic acid C 21:5 is normally
present in concentrations of at least 1.5% by weight and
omega-3 all-Z 7,10, 13,16,19-docosapentaenoie acid -hor-
mally in ooncenuatmns of about 3.0% by weight. ;

After removing the urea precipitate, the solvent used,
normany ethanol, is partially or fully removed by evapora-
tion and the esters thus isolated may be mnher purified by
washing with weter or a slightly alkaline water solution if
the pure esters without contamination of the acids should be
isolated.

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

‘The upgrading of the EPA fraction to obtin a weight ratio

20

25 .
‘proportions between: the long chain C 20, C 21 and C 22

30
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of EPA:DHA of from 1:1 to 2:1, especially 3:2 or the

upgrading of the DHA fraction to obtain a EPA:DHA weight
ratio of from 1:1 to 1:2 may be achieved in'the molecular
distillation stage. The method zlso provides the possibility of
using supercritical fluid extraction and/or chmmamgraphy
in the second stage with CO, eventually containing & more

65

4
polar medifier, such as ethanol, in order to concentrate the
EPA andfor DHA fraction.

The wrea fractionation and the subsequent molecular
distillation are: parfnmscd under gentle conditions to avoid
oxidation and/or isomerisation of the highly unstable
omega-3 acids. As seen from Table I and 2 below, which
gives the analysis of products obtained in accordance with
the method of this invention, there was not tnore than 1% of
unknowncompanenu in the purified prothict. There are,
however, uceﬁahambwtofmorpméucu such as C-16
and C-18 acids s will appéar from the detailed analyzis
shown in Table 2.

Forthe mampartﬂme products will be the combined sum
ofﬁmﬁammoffauywdum,whichmnmuy
occurring in fish oils, but the concentration of each separate

ester inthe fnished product fs Yess than 0.2%, apartfmmth&

omege-3 octadecatetraencic acid C 18:4 n-3, which is
pmsan:mappwnmmlythesameamountnsmmestamng
material,

Thus it will be understood that the total concentration of
byproducts ocenrring from the process is very low.

The process is flexible emough to affect the relative

fatty acids which occur naturally in available fish ofl raw
materials, It provides not only for the upgrading of the
individual acids, but the mtio between them will remain
within a gattern of vsrigtion which is optimal in nature. But
simultaneously there iz room for compensating the some-
times extreme variations which may occur naturally, cff.
below, Thus it will- be possible to make a product with a
constant ind predetermined composition.

Fish ofls may also-contain by-products and contaminants
such as pesticides, chlarinated hydrocarbons, beavy metsls,
cholesters! and vitaming, ‘During the ‘production of the
concentrate, the concentrations of these components are
significantly reduced compared to untreated fish oils.

In nature the relative contents of EPA and DHA, and aiso
of the other long chain omega-3 acids, is dependent oo the
marine species and there are also scasonal variations within
the same species. In the USA fish ol is today mainly
produced from menhaden, This oil will typically contain
14~19% EPA and 5-8% DHA. Our analysis of one cod Hver
oil batch showed 2 contetit of 6.9 HPA and 8.4 DHA. For
capehntheEPAvaIn&s yaried from 8.6 to 11.4 from January

1973 to Angust 1973, while the DHA values from 6.7% 10

11% during the same period. For Norwegian coastal herring

‘the content in October 1973 wus 6.4% EPA and 9.8% DHA,

while catches in November 1983 showed a reduction to
1.7% and 1.1%, respectively.

Thescvmiauensmcanﬁmdmtarymxakeofﬁshoﬁsor
fish, alone, will not secure a. constant supply of omega-3
wda.Evenifaﬂﬁmloagcham C2,C2land C 22
omega-3 acids will not or only may become moderately
upgraded during the process, they will be preserved at least
in their original propurtions.

In Table 1 the left hand column illustrates the typical
varigtions between the contents of individual long chain
acids in the compositions of this invention, while the right
hand eolumn shows the exact analysis of the test sample
used in the study on the biclogical effects, the results of
which are shown in the Tables 4-8 below.
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TABLE 1 TABLE 3-continned
Typical product variation  Test Ssmple Fatty S
- acid Composition (%)
C 20:4 omege-6 -2 14 5 - .
C 20:5 omega3 4060 w % Swn% €204 6 ©1T 11 18 39 16 16
C 21:5 omega-3 1-4 W % 5w% €204 w3 24 8% 13 12 18 03
C 22:5 omega-3 -3 wi% 2w % C20:5 13 S47 527 422 485 410 317
C 22:6 omega-3 2545 wt % REWM%B C21:5 03 .. o%l.o2r 1y o200 17 12
Tower acids 8S5w% 75 W% €225 ub 04 04 06 08 07 1l
wnknown 1w Twt® g0 C2Snd 54 58 28 43 58 33
sum Omege-3 FA 901 wt % C2263 . 287 3L 380 345 424 5BS
sum EPA + DHA £6.5 wt % Sum n3FA 959 951 896 932 549 957
EPA : DHA 332 inck, €18
. - SumEPA+DHA 834 837 802 834 BI4 %02
: EPADRA .~ T RS A RO W S B
Table 2 shows a detailed analysis of a batch of starting ,, - N
material and of another composition of this invention =~ "FA desoees omega-3 futy acids
obtained therefrom,
TABLE 2 BIOLOGICAL EFFECTS
Fatty ncid composition (%) 20 In order to evalnate the effect of a composition according
"~ R " to present application on biood pressure, pulse rate, triglye-
Fay Stmciog el Broduct oy o eride levels, serum cholestero} and HDL-cholesterol, blood
’ ; e platelet -aggregation and the coagulation factor VI phos-
g‘w 3'2 g~8 pholipid complex activity, the whole population aged 34-60
sz.:)w 194 50 25 years, of a small Norwegian town was invited to a health
Cl6:l o7 12 0.0 check and of those, 22000 persons were screened for the
7-Mel6:0 03 00 .
C162 16 03 a0 following criteria:
C16:2 14 1.2 0.0 unireated moderate hypenension of a diastolic blood
m gg ,gg 30 (DBP) ranging from 89 to 111 mm Hg and a
Clﬁ‘:4 nl 10 'ﬂ:l systolxc b1°0d pl’cssure {SBP) ﬁ'ﬂm 11010 180 mmHg
ggf‘l’ o ;-:‘1‘ g‘g no previous cardiec illnéss and not using cardiac drags
Cig:} 7 3.0 0.0 no severe: diseases
g}g;; :g g“_';\ gf, 3 mot extremely ovcrwaxght
C18:2 4 02 oo no alcoholism
C18:3 06 02 0.2 . .
cig3 o3 07 02 sernm cholesterol of at-least 6.0 mmolfliter
Pttt s Fy- The group of volunteers selected by these criteria
C20:1 08 +7 : 59 0.0 40 amounted to'172 persons. The volunteers were screened
ggfé p g-; ?,ﬁ' during ; 2 un-in period of 6 month to ensure stabilization of
203 16 o1 00 blood pressure before the test substance was administered.
g&: ’,15’ ‘ f{; é’; Al blood pressure measurements were done with an
©20:5 13 165 54 45 Automatic instrument (Dinamiap) and at each occasion three
C2z1nll +9 48 0.0 measurements (wah 2 mimtes mwrvals) were done sitting
C22:206 - a7 60 and standing under controlled conditions. The average of the
C21:5 n3 09 16
124 16 o1 . 00 two last siting and standing ‘measurements were used.
%;’ gg g't!) g";' The study was 3 controlléd double blind one. The 172
presip i 70 343 50 volunteers were réndomized to two groups of similar size.
Sum eoknown 10 10 One group was treated with placebo capsules of com oil,
AT . e each with 1 g com oil added 0.3% Vitamin E. The other
Sum EPA + DHA 244 871 group recexvcd capsules contsining 1 g of the test substance
EPA:DHA Zh1 3.12 ss whose composition is given in Table 1. Both sets of capsules

Table 3 shows the main fatty acid contents of several
compositions according 10 present application. |

TABLE 3

Fany

acid Composition (%)

C18:2 né 03 03 01 - 00 02 01
C18:3 o3 03 03 0.0 0.1 03 0.0
Cig4 o3 23 23 34 2 18 27
Clg:4 o} 02 02 04 0.3 0.0 0.0

&0

65

were made of Coloured soft gelatin to assure the blind effect.
The volunteers were asked 10 take 3 capsules wice daily of
either the test or control substance for 11 to 12 weeks. 171
voluntesrs completed the study and on average sbout 30% of
the capsules were taken,

As will appear from tables 4 and 5 below, corn ol had no
statistically . significant effect oo the bioed pressure, The

effect on the test substance on blood pressure was assessed

first on the whiole group taking the test substance and next
on those individuals with higher blood pressures. The aver-
age blood pressures: for the petients with higher blood



5,502,077

7 .
pressures at the start and finish of the treatment with the
active test substance of this invention are given in Table 4

8
strongest on those patients with the highest blood pressure.
No significant effect was Obtained in the com oil group.

TABLE 6
EFFECT OF TEST- SUBSTANCE AND CORN OIL )
ON SYSTOLIC AND BLOOD PRESSURB
ACCORDXNﬁm BIEM’{ INTAKR FISH (DISHES PER WEEK)
Aversge Avm;e Average
BP tefore BP after Rahwﬁm
. Dishes  Number of teatment  pestognt
perweek  patienty (m B3 {omn Hp (mmABx) rSi;tdﬁmwe
Test subsimce
02 44 SBP 1453 139.3 69 - p=0005
DBP 95.8 940 -57  p=0.000L
35 34 SBP 1436 412 ~24 p=02
DBP 917 963 -4  p=02
Corn ofl
-2 '34 . SBP 1452 146.8 +16  p=04
DEP . 983 1002 +19  p=01
3.5 44 SBP 1423 1434 +11  p=05
'DBP 914 N +5  p=07

(diastolic blood pressure) and Tuble 5 (systolic blood pres- 25

sure).
’I‘ABI..E 4 .
EFFECT OF TEST SUBSTANCE AND CORN OIL 30
ON DIASTOLIC BLOOD Pmssm
Al Average
DBP DBP  Average
Number ‘before after i
DBP of weatment  treatment i DBP  Sigalf- o
Test substance
85-109 62 95.8 934 . 24 p< 005
98109 2 102 962 58 . p< 00
ol
85-109 57 95.7 95.0 [ n.8.
98-109 26 1018 100.7 11 Bs.
n.8. means pot significant
45
TABLE 5
EFFECT OF TEST SUBSTANCE AND CORN OIL
ON SYSTOLIC BLOOD PRESSURE
SBP of Avemge  Aversge 0
pat- SBP ssp Re-
icats  Number before after duction
(am of trepment  treabtment  in SEP Signifi-
Hp) pulents (mmHG) (mgHp mHp cance
Teit substunce 35
535 N ME1 45 36 p<OOS
>150 24 1584 1503 81 p< 0001
>155 15 162.2 1524 2.8 p< 0001
Corn oil ' .

60
>135 62 1485 149.6 1] e :
>150 ] 159.1 158.0 L1 ns,
>155 17 16138 159.6 2 8.

Asis evident from the above tables, the test substance bad 63
a highly significant hypotensive effect both on systolic and
diastolic blood pressore. 1t is zlso clear that the effect is

As appesrs from Teble 6 a good hypotensive effect is
achieved with the composition accarding to present appli-
cation, surprisingly o cven in the group with a high dietary
intake of fish of 3-5 dishes per week. In comparison, no
beneficiary effect is achieved with com oil

The results shown above indicate that a composition
swordingtommmﬁ@non gives & surprisingly mmch
bmcre&ctﬂmnadiewymmke of fish or slightly concen-
medm!ﬁneoﬁwmﬂdlcadmzmexpect.'l‘hms probably
dueioasyuﬁgisuccﬂ'&tofE?AmdD}{A

Compmdmththetm regults achieved in the previousty

40 cooducted studies with a dietary intske of marine fish oils,

the results achieved with a composition according to the
present application show &'surprising improvement in effect
on diastolic and sysiolic bloodpressure of a slightly hyper-
tensive patient and a more hypertensive patient of, respec-
tively, approximately 30%-and 45%.

TABLE 7
TEFFECT OF TEST SUBSTANCE AND CORN OIL
) ON WLSE RATE (pec mimnic)
Test subst
siing 754 732 22 p<if2
stunding By 0.2 -27 p<0005
: Com Ol
sitting 143 753 +0.8 p=03
Manding .9 §2.2 +13  p=02

The pulse rate study fncieded 78 persous in the group recieving the 15t
smmmﬁmmmmmup

As will appear from the Table above there was obtained
a significant lowering in pulse rate with the test substance
according to present application and a slight not significant
raise of pulse rate with com oil.
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TABLE 8

EFFECT OF TEST SUBSTANCE AND CORN OIL
ON SERUM CHOLESTEROL.{mmolliter)

BEFORE AFTER

Tot. HDL Tot. HDL

GROUP chal, Chol. Chal, Chol

Al Paients:

Test substance (1= 78) 6.58 135 6,57 1.41#*

Com vil (n=T78) 6.68 1133 6.64 141

Tot. Chol>7 .

Test substance (n = 26) 174 153 731%%  1.5%* 15
com oil {(n =20) 71.66 126 745% 132

*p< Ol

**p < D.0L

As appears from Table 8 the test coniposition according to

present application lowers total serum cholesterol -signifi- 20
cantly in-patients with a total cholesterol of above 7.0 -

mmol/liter and raises HDL cholestrol significantly in the

whole population. Similar, but wesker effects are obtained in
the com oil group.

The compositions according to present application further
lower LDL-cholesterol by 5-10% in patients with total
cholesterol >7 mmol/1 but has no significant effectin patients
with a total cholestero! of <6.5 mmom

40

TABLE 9 0

EFFECT OF TEST SUBSTANCE AND

CORN OIL ON SERUM TRIGLYCERIDE
Group u  Before After  Reduction p-value

Triglyceride {mmol/t)

TEST SUBSTANCE E7 151 120 031 0001
CORN OIL B 15 147 063 N§

Patients with triglycerides > 2.00 mrool/l
TEST SUBSTANCE 14 328 203 125 00001
CORN OIL- 1732 246 036 001

As appears from Table 9, the test substance has the effect

of lowering the level of serum triglycerides, especially in 45

patiénts with ingh levels (>2.0 mmol/l) before freatment, No
significant effect is obtained with corn oil in the whole group
of yolunteers, whereas a very small effect is obtained in
persons with high levels of tnglyctmdes

TABLE 10 -

10

35

10

The cosgulation factor VI-phospholipid complex is
found in the plasma from men belonging to a high risk group
for cardiovascular diseases, a§ described in [P Leren et al,
The Oslo Study, Cardiovascular disease in middle aged and
young Oslo men. ‘Acta Med, Scand, suppl.588,1-38, (1987)1
and [Dalaker et al, A povel form of factor VII in plasma from
men atrisk for cardiovascular discase; BrJ. Haematol., 61,
315-322, (1985)], and is considered 10 be another risk factor
for caniwvascu}ar disease, | -

TABLE 11

EFFECT (OF TEST SUBSTANCE AND CORN OL
ON COAGULATION FACTOR V3! PHOSPHOLIPID

COMPLEX ACTIVITY (PER CENT)

Gowp »  Befoe  Afer  Difference
TEST SUBST 6 93 66 3
CORN OIL 7 85 88 03NS

hid p<0;62 .

As appears from the table the activity is reduced signifi-
eantly with the cempesmon asmrdmg 10 the present apph'
cation; whereasno significant effect is reached with corn oil.

According to the the results shown in the tables 3-11
above, a composition acoording 10 present application has &
significant effect on sll the above mentioned risk factors for
éardiovascalar diseases, In'comparison some positive results
are -obtained ‘with com ol but no significant effect is
obtained for blood pressure, the level of serum triglycerides
ar for the activity of the coagulation factor VIL Further the
effects measured in the corm ‘oil group for these risk factors
seem to be going in the oppome direction, being detrimen-

»

Thus famy acid compositions according to the present
invention are potentially valuuble for the treatment and
prophylaxis of multiple risk factors known for cardiovascu-
lar diseases, such as hypertension, hypertriglyceridemsia and
high coagulation factor VIT phospholipid complex activity.

The doses of the composition of this invention needed for
therapentic or pmphylauc effect will vary with the type of
administragion, Tn our large. scale tests we administered 6
grams pér person per day of the test composition. Generally
for the average adult person the doses may vary from 1.0 to
10 grams depending upon body size and the seriousness of
the condition io be treated.

“The compositions according to the present application
mayfunharbe used a5 ap additional drug to the customary
hypertensive drug in tredtment of hypertension. The doses

EFFECT OF TEST SUBSTANCE-AND CORN OlL
ON BLOOD FLATELET AG&T:’REG.‘MON

Colsgen 02 wpod Collagen 0,1 ngim
Bcfom After Before After
Group o~ XS8M - XSEM X SEM X SEM
TEST SUBST 21 63.4 1 4.40 3884 5.19 38.0 & 591 1872377
CORN OIL 21 73.5 + 440 57.4% 637 43.4 +455 152& 32

As will appear from Table 10, the compositions according

1o present application have a blood platelet antiaggregating
effect.

will presumably lie in the lower part of the above mentioned
dosage range.
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Other possible medical indications for which the compo-
sitions according to the present ayplicauun oy be admin-
istrered are chronic polyarthritis, psoriatic artheritis, periar-
tedtis nodosa, lupus erythematosus disserninatiis (LED),
sclerodermiz, Crohn's digease, ulcerative colitis, psonams,
atopic dermatitis and migraine as has been indicated in
standard in vivo tests.

Perferably the active compounds should be orally admin-

istered in the form of pills, soft capsules or the lke.

However, the administration could also be through any other
romewhmmeamwmmﬁmumaybeammﬂy
absorbed and utilized, e.g. intravenonsly, subcutaneousty,
rectally, vaginally or possibly ‘topically.

The pharmaceutical composition may eventually com-
prise, maddmontatheBPAaudDHAscuvemgmdiems a8
defined, one or more pharmaceutically acceptable carriers as
well known in the art. The compositions can also include
fillers, stabilizers, extendem binders, homidifiers, surfac-
tants, lubricants and the like, aslmownm the art of formu-
lating pharmacentical composition,

In-addition antioxidants, for example hydroxytolusne,
hutyrale quinone, tocopherol, ascorbic acid eic., preserva-
tives, colouring agents, perfumes, Havourings and other
pharmaceutical agents may be used.

EXAMPLE OF PHARMACEUTICAL
PREPARATION

Soft gelmie capsules covteining 1 giper capsule
Composition:

EPA ethy] ester 525 mplespsule
DHA ethyl ester 315 mg/eapmle
d-alpha Focopherol 4 myleapsuly -
Gelatine 245 mp/vepsule
Glyeerol 118 mp/capsule
Red iron oxide 2,27 mgfenpsule
Yellow jron oxide 2.27 mgféipsele .

The active ingredients and the excipients are weighed and
homogenized on a high speed stirrer. The mixture is then
colloid milled and dearsated in a stainless steel vessel ready
for encapsulation. The misture is filled in soft gelatine

capsules of size 20 oblong (average weight 1.4 g)using a
standard capsulation machine.

20

30
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We claim:

1. A method for the treatment or prophylaxis ofhypar
triglyceridemia in a humsan patient, which comprises orall

to the patient & pharmaceutical composition i m
which the active ingredients consist essentially of a mixture
of fatty acids of which at Jeast 0% by weight is comprised
of a combination of (all-Z omega-3)-5,8,11,14,17-eicosap-
entaenoic acid (BPA) and (alI-Z omega-3)-4,7,10,13,16,15-
docosahexasnoic acid (DHA)in a weight ratio of EPA-DHA
of from 1:2 w 2:1, w&mposmanbeing administered in -
amuampmvﬂmgadaﬂy dosage of 1 to 10" grams of said
mixture of fatty dci

z.mmcthodufclaxm 1, wherein at least 85% by weight
ofzhemxxmmoffmy acids mcompns;:dofiongchan
omega-3 faty acids.

3. The miethiod of claim 2, wherein the EPA constitutes 40
to 60% by weight of the mixture of fatty acids and the DHA
copstitutes:25 t0:45% by weight of the mixture of fatty acids.

4, The method of claim 3, 'wherein the EPA and DHA are
present in the ‘composition in an EPA:DHA weight ratio of
from 1:1 0. 231,

5. The method of claim4, wherein at least 4.5% by weight
of the mixture of fatty acids is comptised of fatty acids other
than EPA and DHA that have 20, 21, or 22 carbon atoms.

6. The method of claim 4, whcrcinatleastS%bywc:ght

/ufthe mixtore of fatty acids is comprised of omega-3 fatty

amdsommanEPAandDRAtbarhavem 21, or 22 carbon
atoms,

7. The method of claim 4 whemn at least 1% by weight
of the mixture of fatty acids xsoompnsed of (a1)-Z omega-
3)-6,9, Iz.is,l&hemoosapwmcnmc acid.

8. The method of any of claims 5, 6, or’7, wherein the fatty
acids mprmmthewmpo&ummestmﬁedfm

9, Thcmcthodofany of claims §, 6,0:7 wherein the fatty
acids are presenit in the composition in cthyl ester form,

10. ’nzemethodofanyofc}aimss 6, or 7, wherein the
fatty acids are present in the composition in salt form,

n.mmthadofanyofc}mmss 6, or 7, wherein the

fany amds afe present il the composition in the free acid

12 Th:methodofchm? wherein at least SS%by
weight of the fatty acid content of the composition is
comprised of the combingtion of EPA and DHA, and the
fatty acidy are present in this composition in ethy! ester form.

¥ ¥ ¥ K %
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corrected as shown below:
On the title page, under item [56]

FOREIGN PATENT DOCUMENTS:
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"WOB8008444 11/1988 WIPO

11/1988 WIPO~--,
Please insert: --2218984 11/1989 Great Bxitamn—~

OTHER PUBLICATIONS:
After "Kinsella et al." insert --,-- (a comma), and
change "pp- 7+08" to --pp 7-8--..
Please insert: ~--Harrison’s Principles of
Internal Medicinme, 1lth ed. (Braunwald et al.,
eds), McGraw-Hill, New York, p. 1204--.
Primary Examiner:
Mukund J.g232 2 Shah" should read --Mukund J. Shah--
COLDMN 4,
Line 12, "analyzis® should read --analysis--.
In Table 1; line \3' Bl 4‘. ShQu:ld rEad "’1&4"'
line 7, "32 6" should read --32.6--; and

line 8, "3- 8 5* should read --3-8.5-;
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