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BACKGROUND OF THE INVENTION

Today one of the major challenges for intensive care is to combat the
secondary hypoperfusion syndromes seen after septicemia, trauma and
malignancies. These syndromes include uncontrolled activation of the
cascade systems (coagulation, fibrinolyses, kallikrein-kinin-, complement
systems) often described as post fraumatic micro embolism or disseminated
intravascular coagulation (DIC). |
Disseminated intravascular coagulation (DIC) gives rise to a wide variety of
symptoms, to some extent caused by massive disseminated microembolism.-
There seem to be various target organs partly due to the inducing agént or
cause as well as to probably a number of unknown factors.

A common situation in patients who develope DIC is pulmonary
microembolism which could lead to severe problems of gas exchange,
oedema and subsequeht increase in pulmonary arterial pressure (PAP).

According to the literature (Medicine, Edited by E Rubenstein and D D
Federman published by Scientific American, New York, 1988, chapter 5:V1,
Hemostasis and coagulation, p35-38) there are a plurality of circumstances
that can initiate the DIC-syndrome. Such circumstances may be massive
tissue damage, leading to the release of huge amounts of tissue
thromboplastic materials, causing extensive activation of the extrinsic.
system or extensive destruction of endothelial surfaces. The circumstances
can be caused by for example severe injuries and infections, tumor products,
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antiplasmin and among other factors the mechanisms that down-regulate
hemostasis. However, these control mechanisms can be overwhelmed and
disordered by the circumstances mentioned above. This may lead to excessive
release of thrombin, which results in thromboses, ischemic conditions and
necrosis.

- The DIC syndrome can thus lead to massive intravascular deposition of fibrin
and impaired nutritive circulation leading to organ failure. This picture of DIC

~has for a long time dominated the concept of this common disorder. However,
alternative views on this syndrome has also been brought forward. The fact that
probably several other enzyme systems are involved in the syndrome has been
focused on by suggestions on alternate names like "defibrination syndrome".
This is discussed in the article of G. Miiller-Berghaus in Seminars In Thrombosis
and Hemostasis, vol. 15, No. 1, 1989, page 58-87, which is referred to for a review
of the numerous conditions related to DIC.

Despite modern treatment modalities, the high mortality rate (>50%) from
DIC has not decreased appreciably over the last 20 years. A great number of
various therapies have been tried in order to prevent and also treat this
syndrome.The treatment of DIC has for a long time been focused on an
inhibition of the coagulation process by means of administration of heparin,
antithrombin concentrates or hirudin. Depending on the activation
mechanism(s) and the dominating symptoms alternative treatments have
been suggested like dextran, acetylsalicylic acid,'aprotinin, tranexamic acid
and even streptokinase. Today corticoid steroid treatment is one of the
pharmacological interventions that are frequently tried on these syndromes
(C Putterman, J Critical Care 5 (4), 241-251, 1990). Until now however, there
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syndrome. It was further suggested that the dramatic effect of Protein C; was

probably due to a combined inhibitory effect on hemostasis and on the
inflammatory reactions included in the' endotoxin induced syndrome.

Another approach for the treatment of DIC has essentially aimed at a
substitution of consumed coagulation factors and inhibitors. Substitution
has been given as full plasma or plasma concentrates of coagulation factors
or antithrombin. An adequate treatment of the underlying disease or trauma
as well as good general care for circulation and ventilation, has on the other
hand been shown to be the most effective way to eradicate this dangerous
complication. '

Different fatty acids in the lipids have different physiological, biochemical
and pharmacological properties and during the last years great interest has
been concentrated on the importance of the polyunsaturated w3-fatty acids,
containing 18-22 carbon atoms. The w3-fatty acids eicosapentaenoic acid

(20:5 @3, EPA) and docosahexaenoic acid (22:6 w3, DHA) are essential fatty
acids in man. Besides their nutritional value, they are also known to possess
pharmacological effects. The best known are the cardiovascular effects, the
beneficial effects on inflammatory and autoimmune diseases and the
necessity of these fatty acids for the normal development of brain and retina
functions. These effects have such an importance that a lot of work has been
done to find good nutritional compositions containing a high amount of w3-
fatty acids. See e g WO 87/02247 (Baxter) and US 4 820 731 (New England
Deaconess Hospital) in which marine oils are used which contain a high -
amount of the w3-fatty acids EPA and DHA.
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thromboses and fibrinolysis in many ways.

Tissue plasminogen activator (t-PA) is released from vascular endothelial
cells after various kinds of stimuli. Plasminogen is activated by t-PA to
plasmin which is the fibrinolytically active enzyme. The thrombolytically
active t-PA can cause a dissolution of clots within blood vessels and, thus,
prove useful in acute treatment of heart attacs. Dietary supplements for
weeks of fish oil has been shown to increase endogenous t-PA production
(Barcelli et al, Thromb Res, 39, 307-312, 1985). This action should be the
major deterrent to the development of blood clots in coronary arteries which
are usually the terminal events blocking blood flow to the heart muscle thus
causing heart attacks.

An elevated level of plasma fibrinogen has been identified as a risk factor for
coronary artery disease. Dietary intake of fish oil for weeks suppresses the
fibrinogen level (Hostmark et al, Br Med ] (Clin Res) 297 (6642), 180-181,
1988). Interleukin-1 (IL-1) and tumor necrosis factor (TNF) are both involved
in the development of an inflammatory response. Dietary intake of fish oil
for weeks has been shown to reduce the production of IL-1 and TNF ( Endres
et al, Clin Immunol Immunopath, 49, 424-438,1989).

The endothelial derived relaxing factor (EDRF), recently shown to be
identical to nitrogen oxide (NO), has a relaxing effect on vascular smooth
muscle and counteracts agents causing vasoconstriction resulting in hypoxic
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large number of cell types, though not endothelium. Monocytes can be
stimulated by lipopolysaccharides (LPS), which are toxic bacterial material, to
expression of TF. Liposomes prepared from soybean lecithin can enhance
the LPS effect of inducing thromboplastin in monocytes in the blood. TF
expression, as induced by LPS and liposomes, was reduced by 40% after 8
weeks of fish oil diet (Osterud et al, Omega-3 News vol V (2),1990). The
mechanism for this inhibition probably includes an inhibition of
arachidonic acid metabolism to eicosancides, by cyclo-oxygenase to
prostanoides and by lipoxygenase to leucotrienes (Osterud et al, Abb Med, 21,
47, 1989). Non-steroidal anti-inflammatory drugs (NSAID), like acetylsalicylic
acid, however, block only the cyclo-oxygenase and thereby provide more
substrate for the lipoxygenase pathway, leading to 50-250% enhanced
monocyte activation as expressed by induced thromboplastin activity. Thus,
to create an inhibition on inflammatory reactions as well as on blood
coagulation, fish oil might be a better treatment than NSAID.

The above mentioned mechanisms are involved in reactions which may
lead to the DIC syndrome.

In an animal experimental model we have previously studied a DIC-like
syndrome induced by infusion of plasma kallikrein (Egberg et al,
Fibrinolysis, 2, 95-100; 101'-106, 1988 ). In the initial studies we followed the
plasma concentrations of prekallikrein and free kallikrein activity as well as
coagulation factor XII and fibrinogen. The major inhibitor of plasma
kallikrein, C1-esterase inhibitor, as well as antithrombin, a1-antitrypsin and
a2-macroglobulin were also determined. Fibrinolytic variables like |
plasminogen and op-antiplasmin were additionally followed. The
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known. At the same time we followed the urinary excretion of the major '
metabolite of prostacyclin, 2,3-dinor-prostaglandin Fya. Prostacyclin is
synthetized and released from the vascular endothelium and is possibly the
most effective inhibitior of platelet aggregation in the body. We also decided
to look at the activation of the fibrinolytic system by measuring the plasma
level of tissue plasminogen activator, t-PA.

In the previous study on a DIC-like syndrome we found a rise of the urinary
excretion of thromboxane and prostacyclin metabolites after the kallikrein
injections, indicating that the arachidoni¢ acid metabolism was stimulated.
The increased excretion rate for thromboxane metabolites suggested an in
vivo aggregaﬁon of platelets that could contribute to the syndrome
developed. A marked fall of the leucocyte count, which may be explained by
aggregation of leucocytes, was also found.We also found an increase of the
plasma level of t-PA, which probably was the cause of the earlier observed
signs of activation of the fibrinolytic system. Of the cardiovascular
parameters measured pulmonary artery pressure (PAP) increased and blood
pressure (BP) was reduced. '



cytotoxicity of activated macrophages agai nst tunor target cells was shown
to be dependent on the presence of NO (for references see Moncada et al.,
Phar macol ogi cal Reviews, vol.43, No 2, 1991). Fish oil feeding for weeks is
clainmed to enhance the effect of EDRF (Vanhoutte et al, In: Health effects
of [err] polyunsaturated fatty acids |n seaf oods. Eds Si nopoul os et al,
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reactions which may lead to the D C syndrone. . .
We claim the use of w3-fatty acids for the preparation of a medicament to be

useful in the treatment of, or for preventing the development of DIC or for
reducing the pathologically increased PAP. The w3-fatty acids may come from
marine oils, vegetable oils rich in w3-fatty acids or from phospholipids
containing w3-fatty acids. The w3-fatty-acids may also be in the form of
synthetic derivatives or salts thereof. '

Suitable administration forms are emulsions for parenteral, peroral or oral
use, where the emulsions may be of therapeutic value or adapted for TPN
(Total Parenteral Nutrition). Other suitable administration forms are
inhalable aerosols, dosage forms to be administered nasally and orally in the
form of tablets and capsules.The prefetred w3-fatty acids are EPA and/or
DHA or their salts or deriva}tives.

The beneficial effects of fish oil after oral administration are first obtained
after weeks of treatment. In order to reduce the incidence of DIC, which is
mostly an acute situation, the effects of fish oil should be obtained with a
short onset of action. The w3-fatty acids ought therefore to be active in some
intravenously or inhalalable active and tolerable administrative form.

In the present invention we have used w3-fatty acids in a preparation
derived from marine oils in the form of an oil in water emulsion as
prepared and presented below in Example 1. It must be clearly stated that
‘other preparations containing w3-fatty acids or derivatives thereof must be
considered to be useful in the treatment of DIC. Such preparations may be
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the lungs, but may also be adapted to be administered through the nasal

mucous membranes.

Useful emulsions could comprise 0.5-50% (w/v of total emulsion) oil,
preferably 5-30% (w/v), vegetable cils, suchas soybean oil, coconut oil,
cottonseed oil, safflower oil, sunflower seed oil, linseed oil, borage oil,
blackcurrent seed oil, canola oil or other vegetable oils containing w3-fatty
acids, or marine oil, or a mixture of those mentioned. The amount of the
phospholipids could be 0.1-80% (w/v of-total emulsion), preferably 0.1-20%
(w/v). The preparation should contain @3-fatty acids or derivatives thereof
to an amount of 0.5-100%.

Phospholipids such as egg yolk or soybean phospholipids, marine
phospholipids or synthetic emulsifiers can also be included in the emulsion.
The total amount of emulsifier is preferably 0.1-20% (w/v of total emulsion).
The emulsion can also contain other components which are normally
incorporated in emulsions e.g. monoglycerides of fatty acids, components for
adjusting isotonic properties (such as glycerol), antioxidants such as o-
tocopherol, components for adjusting stability such as amino acids,; and
carbohydrates such as fructose and glucose etc.

Antioxidants should be added to protect the unsaturaed w3-fatty acids from
oxidation. Such antioxidants could be c-tocopherol (Vitamin E), Vitamin C,
carotenoides or retinoides. However, other antioxidants can be used which
are active to protect the unsaturated w3-fatty acids from oxidation in the |
preparation, after administration and after incorporation into biological



to look at the activation of the fibrinolytic system by neasuri ng the

pl asma | evel of tissue plasm nogen activator, t-PA |In the previous study
on-a DIClike syndrome we found a rise of the urinary excretion of

t hr omboxane and prostacyclin netabolites after the kallikrein injections,

i ndi cating that the arachidonic acid netabolismwas stinulated. The

i ncreased excretion rate for thronboxgne netabolites suggested an in vivo
aggregation of platelets that could contribute to the syndrone devel oped. A
mar ked fal |memBrages. %%@ﬁ&?%f@ufﬁxxddmmh rayinkeoibxplulsiond Has ey egat i on

of | eucocytes, was,al n increase of -the plasm

| evel of t W Vﬂ?@ﬁngrlaﬁ’éﬁ??tﬁﬁn%%ﬁgg@% he earlier observed signs

of activation of the fibrinolytic system O the cardiovascul ar paraneters
measured p R aTeTeN e (BP)
oo o boTRE BEk B o BRI Sph ‘F‘ﬁéﬁiﬁ%ﬁsﬁdﬁé‘i"%und P RRELT ngl y

“that preparBeusbke ipidsare mixgbwith the aqueenspbase phogphakipids nt ageous

effects forg i{ﬁ‘@n&llf@iﬁ@"@mﬁfﬂ@t@ alzm:hwdmag g?fgﬁ@ﬁze&' snahbll AFkiagl dévigs case

i n pul nonary artery. pres PAP) sent investi on we, have
studi ed the B R ekmekd e %@%&1 g BB AbI dhgy

i njection of mﬁhm%ﬂaakrtelad)\m‘ttthé eprielsiorato aguitablegpantialessize isiwall i ne
oi | emul S|.o]?%o‘§ég t%l f‘bg}sto esléiﬁgd(ﬁti ti\graﬂ. acids for the preparation of a

nmedi cament

DIC is frequently-still seen in combination with major trauma, septicemia,
meningoencephalitis and pancreatitis. There is often, however, a 12-26 hours
elapse between the onset of symptoms and the debut of coagulation and
respiratory distress. Major efforts are tdday spent on therapeutic manceuvres
in order to prevent these disorders from appearing, by early fracture
stabilisation, antibiotics, pain management, stress reduction and the goal is
also to optimize oxygen delivery. Still these syndromes appear in a non-
systematic fashion and with a high fréquency of most complicated course.

 Therefore it seems most interesting, that some therapy could be given in
advance to most patients at risk, with thé potential effect of lowering the
incidence of DIC. |

We have now found that preparations containing ®3-fatty acids have
advantageous effects for the prevention of or the treatment of DIC, so that
the incidence of DIC will be reduced.The DIC syndrome may be a syndrome
as such or included in other syndromes like pulmonary microembolization,
multiple organ failure (MOF), sepsis and other infectious and ischemic
conditions. The effects of w3-fatty acids are seen very early, already after two
hours of infusion, and can thus be of value for treatment and prevention of
the development of the DIC syndrome and to reduce the incidence of DIC
and related syndromes, which mostly are acute situations.

The preparations containing w3-fatty acids will also be useful in the treament

of DIC-related symptoms and condtions, such as incresed pulmory arterial .

pressure (PAP) and those described in the articles in Seminars In Thrombosis
- And Hemostasis vol. 14, No. 4, 1988, pages 299-338 (RL Bick) and in '



useful in the treatnent of, or for preventing the devel opment of DI C or for
reduci ng the pathologically increased PAP. The [err] acids may cone from
marine oils, vegetable oils rich in [err] acids or from phospholi pids
containing [err] acids. The [err] may also be in the formof synthetic
derivatives or salts thereof. Suitable admnistration forns are enul sions
for parenteral, peroral or oral usé0 where the enulsions may be. of

t herapeutic val ue or adapted for_ TPN (Tot al Parenteral Nut rition g?s O her
sui t abl e Semindrs dnEhrembasisdngy Hemestasipvel- 48r Disoils 193 Rages P8ris(G o be

. adm ni steNF_m&ag&l Héu%ﬁ‘.d orally in the formof tablets and capsules. The
preferred [err] ds are EPA and/or DHA or their salts or derivatives. The
beneficial effects of fish oil after oral adm nistration are first obtained
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Seminars In Thrombosis And Hemostasis, vol. 14, No. 4, 1988, R.L. Bick), of

which some patients are treated with total parenteral nutrition _(TPN), e.g.

malignancies (gaétrointestinal, pancreas, prostate, lung, breast), chronic

inflammatory disorders (Chrons disease), ‘the effects of w3—fatty acids may be

obtained in lower doses administered for a longer period of time. In more acute

situations with DIC (see the mentioned article of R.L. Bick, 1988), e.g. bacteremia,

burns, disseminated malignancy, liver disease, vascular disorders, the effects of

fish oil should be elaborated rapidly enough to be of value to reduce the

incidence of DIC.

In order to obtain an acute effect the w3-fatty acids should be administered
intravenously in the form of an emulsion. The acute effect should appear
within hours and therefore the dose needed can be expected to be relatively high.

In the experiments performed and presented below in Example 4 it is shown
an improvement of the DIC syndrome already after a two hour infusion of
marine oil emulsion. The PAP and thus the ventilatory comphcanons
associated with DIC in the lungs were reduced, PaO2 was maintained, the
tendency of the platelets to aggregate was minimized, the fibrinolytic
response. was increased and no fibrin deposits could be found in any of the
organs tested (kidney, lung, heart and spleen). The reduced level of
fibrinogen, seen after only two hours of infusion of marine oil emulsion,
may together with other positive effects shown for w3-fatty acids, minimize
the vulnerability for heart attacks. The reduction in RBC viscosity indicates
increased nutritional blood flow through the capillaries. The positive effects
on hemostasis are obtained before, and with a lower dose than that needed to
suppress the immune defence.



types of emnul sions or solutions other than specified in Exanple 1, with
nore concentrated [err] acids, with appropriate diluents or carriers, as
wel | as oral preparations containing the [err] acids as salts of glycerol-
and et hyl esters, phospholipids or sterols or other derivatives of [err]
acids and suitable excipients. The oral preparations may be in conventional
tabl et formor in capsules manufactuildd according to well known techniques.
As alternatives to the nentioned preparations aerosols can be effective,
both in a conventional formand in a formwhere the [err] acids are
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reduced thrombogematy and fibrin deposits, and the rapid onset of action

enables the long-chain polyunsaturated fatty acids a unique and unexpected
possibility to treat and prevent the development of DIC.

Lipid emulsions or other ,preparations' containing w3-fatty acids, such as
aerosols for inhalation, containing cn3-fatty acids, are useful therapeutically
to treat severe trauma and to treate and help to prevent the development of
various forms of DIC. Such emulsions are also nutritionally useful, for
example to patients with DIC, who also need parenteral nutrition (TPN) for a
shorter period, or in long term TPN to reduce the symptoms of more chronic
forms of DIC.

The invention thus relates to the use of w3-fatty acids or their derivatives in
emulsions or in other preparations with therapeutic effects for various -
forms of DIC and DIC-related symptoms as incresed PAP or to reduce the
incidence of these symptoms and also, in combination with TPN, to these
patients. The administration form can be by par'enteral infusion or
inhalation of aerosols containing w3-fatty acid rich phospholipids or nasal
preparations to thereby obtaining acute as well as chronic, long-lasting
effects, or by peroral or oral administration in more chronic situations with
DIC or in inhalations of liposomes as w3-fatty acid containing phospholipids
to reduce the risk of complications related to pulmonary microembolization.
The doses of w3-fatty acids to be administered in an.acute situation (1-2 days)
may be high in order to approach the level of the therapeutic window. For
therapeutic use over a longer time period with repeated administration the



adj usting isotonic properties (such as glycerol), antioxidants such as
[err] tocopherol, conmponents for adjusting stability such as am no aci ds,
and carbohydrates such as fructose and gl ucose etc. "Antioxidants should be
added to protect the unsaturaed [err] acids from oxidation. Such
antioxidants could be [err] (Vitam n &), Vitam n C, carotenoides or

retinoi des. However, other antioxidants can be used which are active to
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EXAMPLES
EXAMPLE 1

PREPARATION OF AN EMULSION CONTAINING FISH OIL AND EGG
- YOLK PHOSPHOLIPIDS

The emulsion contained:

Fish oil 200g
Egg yolk phospholipids 120g
Glycerol 22g
Ag. ad inject. 750g
NaOH, 1M . 1.3 ml

As antioxidant vitamin E ( a-tocopherol) was added to the emulsion in an
amount stated in the respective example.

The ingredients above were mixed in a “Ultra Turrax” and thereafter
homogenized in a “Moulin-Gaulin High Pressure Homogenizer"

The fish oil used had the following fatty acid content in %:

14:0 Myristic acid 6.3

- 16:0 Palmitic acid 14.7
16:1 (07) Palmitoleic acid 73
18:0 Stearic acid 2.6
18:1 (w9) Oleic acid 89
18:1 (07) - Vaccenic acid 3.1

18:2 (w6) Linoleic acid 1.1



st'abi l i sation, antibiotics, pain management, stress reduction and the goal
Is also to optim ze oxygen delivery. Still these syndrones appear in a non-
systematic fashion and with a high frequency of nobst conplicated course.
Therefore it seens nost interesting, that sonme therapy could be given in .
advance to nost patients at risk, with the potential effect of |owering the
i nci dence of DI C. W have now found tjgt preparations containing [err]
aci ds have advant ageous effects for the prevention of or the treatnent of
DIC so thatis_gt‘(ﬁﬁ') nci de{]ﬁ?lﬂ{ic%ﬁ""i |- bggyeduced. The DI C syndrone may be a
syndrone as such _or included In ot_aer syndrones |i ke pul nonary
m cr oenbol i 284 @3) nul t PisREdERIfaRCifai | ur 2P MOF), sepsis and ot her
i nfectious apd (woyhem CErpsetditasid The effects of [err] acids are seen
very early, _already after hour s .,of i sion, and can thus be of val ue
for treatnmeR ’4afﬁ’gsiprev_eg‘f?‘gH\AgBWct?FéddeveF{)%rrent of the DIC syndrone and to
reduce the ROSI{d3hce of EPAC and rel ated sk8Irones, which nostly are acute
si tuations. repar afy| i ng [#sr] acids will also be useful in
t he trearren?{ggmgr‘grelgtbg seyg/lr%{p%%drrg and %cﬁ)ndtions, such as incresed
pul mory art @2i5dm3pr essuPecosamentaanei¢ pgidle 2¢bscribed in the articles in
Sem nars Inzgjgr@giyosi S PpMlaHenost asis vol1344, No. 4, 1988, pages 299-338
(RL Bick) and in 1 0 Semnars In Thronbosis And Henobstasis vol. 15; No.
1, 1989, pages 58-87 (G Mull er-Berghaus).

Total amount of fatty acids: 100 % (w/w).

The egg yolk phospholipids used had the following fatty acid content in % of

total fatty acids (w/w): .
14:0 Myristic acid . 0.2
16:0 ' Palmitic acid 315
- 16:1 (w7) Palmitoleic acid 1.2
18:0 Stearic acid . 14.1
18:1 (w9) Oleic acid - 28.0
18:2 (06) Linoleic acid 124
20:1 (w9) Eicosenoic add 0.2
20:4 (6) Arachidonic acid 42
22:6 (w3) DHA _ 58
EXAMPLE 2

_EVALUATION OF MO-EM IN A DIC MODEL AND COMPARISON WITH
INTRALIPID® o

As a conclusion of previous experiments the most relevant way to follow
the changes reflecting the DIC syndrome as induced by plasma kallikrein
appear to be to perform consecutive determinations of the following
hematological and hemostatical parameters: Fibrin monomer (FM, soluble
fibrin); white blood cell count; fibrinogen; t-PA and «2-antiplasmin. Since
platelets are most likely to be affected by the kallikrein (KK) injections, as
indicated by the thromboxane metabolite excretion, it would probably be of



The-[err] acids in fish oil may influence on blood clotting, thronbosis and
fibrinolysis in many ways. The beneficial effects of fish oil is relevant
for the treatnment of the DIC syndronme. The [err] acids may reduce the
henpstati ¢ changes so that coagulation, fibrinolysis and thronbosis
paranmeters are kept in balance. The end points of these effects are
reduction of fibrin deposits, reduced 4vi croenbol i sm and reduced t endency
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be of val ue to reduce th Rgence of DIC. In order to obtain an acute
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an emul si on. The acute effect shoul d appear within hours and therefore the
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fibrin depoStdckhohml $whedefogiven inteamenafusiyhand mamtamed with a continous
infusion of fentanyl, 10 mg/kg bw/h (Leptanal, Jansen Leo Pharma AB,
Helsingborg, Sweden) and pancuroniumbromide, 0.2 mg/kg bw/h (Pavulon,
Organon, Oss, Netherlands). After induction of anesthesia the animals were
all intubated and mechanically ventilated with an Engstrém respirator to an
arterial carbon dioxide partial pressure of approximately 5 kPa with a gas |
mixture of O and N7O 1:2. Catheters were placed in the mid aorta and
inferior vena cava through a femoral cut down. A 7F triple-lumen catheter
(Swan-Ganz, American Edwards Laboratories, Irve St Ana, CA) was
introduced through a cut down to the right external jugular vein. Through a
midline abdominal incision catheters ‘were introduced into both ureters for
control of diuresis and collection of urine. Arterial mean pressure (MAP),

- pulmonary artery mean pressure (PAP) and pulmonary capillary wedge
pressure (PCWP) were recorded with capacitive transducers which were
positioned at mid-thoracic level. All recordings were made with a Polygraph
(Model 7B, Grass Instruments, Quincy, Mass). Arterial blood was drawn for
blood gas analysis, made directly after sampling with'a standard electrode
technique (ABL 2, Radiometer, Copenhagen, Denmark) The animals were
hydrated with isotonic saline to a stable wedge pressure. Cardiac outpi.xt was
measured by thermo dilution technique and a cardiac output computer was
used for the calculations (model 9310 Edwards laboratories).

After the first blood sample was drawn and during the animal preparation a
pretreatment period with infusions was started. During this period the



organs tested (kidney, lung, heart and spleen). The reduced |evel of

fi brinogen, seen after only two hours of infusion of marine oil enulsion,
may together with other positive effects shown for [err] acids, mnimze
the vulnerability for heart attacks. The reduction in RBC viscosity

I ndi cates increased nutritional blood flow through the capillaries. The
positive effects on henpstasis are obtSai ned before, and with a | ower dose
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fibrinol ysiinjedtbsiuced t hronmbogenicity and fibrin deposits, and the rapid

onset of action enables the |ong-chain polyunsaturated fatty acids a unique

and unexpected possibility to treat a'ndd:greve_nt t he devel opnent of DI C
Li pi d enul sSwine plasmanisallikreipawas isolatedfnomy pigrplapmerccardiag, tosuch as

Gallimore et al (Thromb Res, 2, 409-420, 1978). It was dissolved in buffered
saline to the concentration 0.9-1.1 units/ml (one unit is defined as the
activity generated by total activation of the prekallikrein in 1 ml of pooled
normal human plasma). Plasma kallikrein was diluted in 60 ml
physiological saline and given as three 20 ml i v infusions over one minute
at five minute intervals, in a total dose of 0.33 units/kg bw.

EXPERIMENTAL GROUPS AND DOSING

NaCl: Physiological saline, (control) 10 ml/kg bw, 0.08 ml/kg bw/mir
FO-H: Marine oil emulsion, high dose -"-- .-

IL-H: Intralipid® 20%, high dose =~ -"- :
FO-L: Marine oil emulsion, low dose, 5 ml/kg bw, 0.04 m!/kg bw/min
IL-L: Intralipid® 20%, low dose M- -"-

There were four animals in each group, except in the control group, there
were three. The emulsions were prepared as described in Example 1.

The preparation of the emulsions was carried out in a conventional manner.
The composition and preparation of marine oil emulsion is described in
Example 1. Intralipid® contains 20% (w/v) oil as soybean oil and 1.2% (w/v)
egg yolk phospholipids. : '

The infusion rate was four times higher than that recommended in normal
clinical practice.



aerosols for inhalation, containing [err] acids, are useful therapeutically
to treat severe trauna and to treate and help to prevent the devel opnent of
vart ous forms of DI C. Such enulsions are also nutritionally useful, for
exanple to patients with DIC, who al so need parenteral nutrition (TPN) for
a shorter period, or-in long termTPN to reduce the synptons of nore
chronic forns of DIC. The invention thés relates to the use of 3-fatty
acids or their derivatives in emulsions or in other preparations with

t herapeutic effects for various forns of DIC and DI Crel ated synptons as
incresed-PAP‘@ﬁﬂS@ reduce the incidence of these synptons and also, in
conbi nation wth EN, to these patients. The adm nistration form can be by
parenteral infusion or inhalation of aerosols containing [err] acid rich
phosphol i pi dghfte blaahlcelproonat aisi arl 1o Hematwbit dditaninaignacwuereas wel | as

chronic, |ong-|Lasti ff Qr.__ by I ] Niggt I 8t..0n i N nore
chronic sit J%trkme% ﬁn[ﬁqgtg?nﬁgncelﬂn%%ﬁgg { gdagr?%? 9% iab%@g%g 8@@’ ?&’ﬂ'cﬁ’ aci d
cont ai ni ng [Switpérdang) ds to reduce the risk of conplications related to
pul nonary m croenbolizati.on. The doses of [err] acids to be adm nistered in
an acute situation (1-2 days), may be high in order to approach the |evel of
t he ther apediibrinegendoas deserminedayéily 2 Polxmesization nagmgesay: (Vaermpden®d with

repeat ed admji"ChA CHit Qetd, 85418422, Tip3e. of [err] acids may be reduced to
approach the anount of [err] acids which should be of not only therapeutic

but also of nutritional value. -
Soluble fibrin (fibrinmonomer) was determined by means of an amidolytic

~ assay according to Wiman and Rinby (Thromb Haemostas, 55, 189-193, 1986)
utilizing kits from KabiPharmacia (Stockholm, Sweden, Coa-Set
FibinMonomer) "

- Tissue plasminogen activator (t-PA) was determined by functional
- spectrophotometric methods utilizing kits from Biopool AB (Umed Sweden,
Chmielewska et al, Clin Chem, 32, 482-485, 1986).

Alphaj-Antiplasmin was determined by an amidolytic assay (Coatest Anti-

plasmin, KabiPhafmacia, Stockholm, Teger-Nilsson et al, J Clin Lab Invest,
47, 403, 1977).

Whole blood platelet aggfegation was performed with ADP, 5 umol/1 final
concentration, in a Chrono-Log Whole Blood Agregometer (Coulter
Electronics Ltd, Luton, UK, Cardinal et al, ] Pharmacol Methods, 3, 135-137,
1980).

2,3-Dinor-thromboxane B2 and 23-dinor-prostaglandin Fj a, the major
urinary metabolites of TxAp and prostacyclin, were determined with

quantitative gas chromatography and mass spectrometry (Vesterqvist and
Gréen, Thromb Res, 33, 39-49, 1983; Prostaglandins 28, 139-154, 1984).

Blood samples. Arterial blood was drawn from an indwelling catheter. Nine
parts of blood was mixed with one part trisodium citrate solution, 0.129
mol/1. Plasma was harvested after centrifugation and stored frozen at -70°C
until analysis. Immediately after drawing and mixing with citrate solution, 1



For nutritional use in TPN the [err] acids should be adm ni stered together
with other fatty acids. Various nodifications and equival ents of the

emul sion or other forns of therapeutic preparations will be apparent to one
skilled in the art without departing fromthe spirit or scope of the
invention. It is therefore to be unde¥stood that the invention is not to be
limted to the specific exanEIes and enbodi ments -di scl osed. herei n. EXAMPLES

EXAVPLE 1 RREPABDIOMaSEalm I3 @nabyais andimized| with@-b mhepdiom voLK

PHOSPHOL| e h tan2@fagg Egg yol k
phosphol i pI% gﬂﬁe %% Pﬂ\&q %%@%P@dAfFérs&n%fugatlonztz .ezsuéa e,g\rc\]? agd I nj ect.

750 g NaOH,taltempand stor - 1.3 mM As antioxidant vitanmin E ( [err]) was
added to the enulsion in an anmount "stated in the respective exarrpl e. The

i ngr edi ent s, .above re m._x ft geni zed
na " Noul TR ST Pegte KB vpbh e e B e e BEdiRTRITT
fol | owi ng fzerd wahes was obtained by calletting the urine sipndistg in the blladder 6.3 16:0
Pal mtic acid 14.7 16:1 [err] Pal mtoleic acid 7.3

Histopathology. Material fixed in 4% buffered neutral formaldehyde was
received from the following organs: kidney, lung, heart and spleen (only one
pig). The material was embedded in paraffin, sectioned in 4-5 pm sections
and stained with haematoxylin-eosin (HE), phosphotungstic acid
haematoxylin (PTAH) and Martius scarlet blue (MSB). The two latter stains
were used to demonstrate fibrin (Mallory, Pathological Technique, Saunders,
1938; Lendrum et al, J Clin, Path, 15, 401-413, 1962). The sections were
examined under the light microscope. The treatments of the pigs were
unknown to the examiner at the time of microscopical examination.

‘RESULTS

Haematology

Effécts on white blood cell count

The white blood cell count generally increased during the combined surgery,
stabilizing and lipid infusion period as a response to the surgical trauma.
After infusion of kallikrein the animals receiving control infusion or MO-
em showed a progressive reduction of the white cell count reaching
preinfusion level at 90 minutes post-(KK) infusion. At 180 min post-KK-
infusion WBC count increased again in the placebo group, whereas it
remained essentally stable in the other groups.

Platelet function tests -

Platelet aggregation was reduced in all groups receiving lipid infusion except
the low dose Intralipid® group, while it was essentially unchanged in the

- control group during the pre?kallikrein period, see Figure 1. In the high dose
MO-em group platelet aggregation was completely abolished after the lipid



18: 0 Stearic acid 2.6 18:1 [err] deic acid: 8.9
18:1 [err] Vaccenic acid _ 3.1 18:2 [err] Linoleic acid 1.1
1.3 18:3 [err] Linolenic acid 0.7 18:4 [err] St eari doni c- aci d
2.6 20:1 [err] Ei cosenoic acid 1.5 20:4 [err] Arachi donic acid
1.4 20:5 [err] EPA 17.8 22:1 [err] - Docosaenoi ¢ aci d
2.2 22:5 [err] Docosapent aenoi ¢ adi8dl 2.9 22:6 [err] DHA

13.5 Total anount of fatty acids: 100 % (w w). The egg yol k phosphol i pi ds
used had t hinfaisionoitr) frinutesaafter denkallikrein injestiondihgl platelet/aggregation/ w) :
14: 0 | | 31.5
16:1 [err] @’%gﬁ} tug t§€ é:gnérol gr@uﬁ tllﬁnsQlurmg the pP@k&‘ﬂﬁk&;{iﬁér‘é’:@d but a1
18:1 [err] essepjially uatshange ‘G the 1231 tregted groups. e gem .
12. 4 and Intralipid® groups had regained some aggregability at 90 minutes post-

- kallikrein. The decrease in platelet aggregability at 90 minutes post-kallikrein

may be explained by refractoryness and/or inhibition. In the contol group,
having high aggregability left before the kallikrein injection, many of the

platelets may be refractorial to a new aggregation. However, in the MO-em

groups, and possibly the high dose Intralipid® group, the aggregability was

" low before the kallikrein injection, indicating inhibition which remained

also at 90 minutes post-kallikrein. The results show that even a short-lasting
infusion of MO-em reduces platelet aggregation.

The main urinary metabolites of thromboxane (MUM-TXA) and prostacyclin
(MUM-PGI) were slightly increased by kallikrein injection. This increase was
not reduced by a short-lasting infusion of MO-em, at least not as measured in
urine. The possibility remames, however, for a local reduction.

Blood coagulation

The fibrinmonomer (FM), soluble fibrin, is a good marker for a géneralized
blood coagulation in vivo. FM was increased in all groups 30 minutes after

kallikrein injection, indicating increased disseminated coagulation. The

inability to show reduced blood coagilation 30 minutes after kallikrein
injection and only 90 minutes after completed infusion of lipid emulsions
may be explained by the remaining phospholipid vesicles in the blood
(Osterud et al, 1990). The reduction in coagulability is however seen after oral
(Osterud et al, 1990) administration of marine oil or 1 to 2 days after
intravenously infused marine oil emulsion.

Fibrinolytic variables

L4

Tissue plasminogen activator (t-PA) is released from vascular endothelial
cells after various types of stimuli. t-PA activates plasminogen to plasmin’
with fibrinolytic activity. An increase in t-PA was seen after kallikrein
injection, with a maximum at 90 min. This increase was seen after infusion
of MO-em in both doses but not after Intralipid®. During the pre-Kallikrein



20:1 [err] . Eicosenoic acid 0.2 20:4 (06) Arachi donic acid 4.2
22:6 [err] DHA 5.8 EXAMPLE 2 EVALUATION OF MO-EM IN A

DI € MODEL AND COVPARI SON WTH [err] As a conclusion of previous experinents
the nost relevant way to follow the changes reflecting the DI C syndronme as
I nduced by plasma kal likrein appear tlo? be to perform consecutive

determ nations of the follow ng hematol ogi cal and henostatical paraneters:
Fibrin nonompe s plribiod df DB inttighadseaoplaaehs asuaded flobrlevaben;
t-PA and a2- AALipl pl asm n. Since platelet 53 st lgﬂx, gelggbtaffect ed by
the kalli krehrgh@K Kyan Hieet r&"“% ‘i"ﬁ&ﬁai‘é‘ﬁe VA T b ORSAE et abol i t e
excretion, i I-esmiﬂ irpIrbededyfitrén olfysis. Thxs4wa$|tn®fteg¢:ntaétestmﬂ-sslmbo\fmat ext ent

thisalsoaf cts f S
bl 't et et ago B éﬁ " re\aﬁ%gy.’%%% RRUNPRCER vk, AeterBehalieainil

car di ovascul groups; seegigure PAP, indicating the respiratory involvenment of
the DIC syndrorre BP, cardiac output (CO, heart rate, left ventricular
pressure (LVP) and bl ood, ases shoul be. f ol | owe Iect the | nvol virent
of the car di Antiplasmin w H(gﬁ{ﬁﬂ ‘ﬁ’fbﬁ%&?ﬁ% B&f ght 26. 3

kg, range 22a]liRreili GnjebHdr, w.erﬁgused This tedction was 51m11ar in the,MO- o
emulsion and the placebo groups. However, in the group which received a .
high dose MO-emulsion, antiplasmin was reduced more markedly,
reflecting an increased plasmin generation and a more prominent
fibrinolytic response. During the pre-kallikrein period, antiplasmin was
reduced in all groups, indicating increased fibrinolysis, probably mainly due
to surgery. :

Fibrinogen which is converted to fibrin by the action of thrombin, was
reduced in the control and MO-em groups during the pre-kallikrein period,
presumably caused by the surgical trauma, see Figure 4. The level remained
low also after kallikrein injection. At 180 minutes post-kallikrein the level of
fibrinogen was lower in the FO-H group than in the other group.

Histopathology

The number of pigs examined in each-group was: two controls, four high
dose MO-em, four high dose Intralipid®, three low dose MO-em and three
low dose Intralipid®. '

There was presence of fibrin-like material in small blood vessels in the heart
in one of the two control pigs and in one of four pigs given the high dose
and one of three pigs given the low dose, respectively, of Intralipid®. The
deposifion of fibrin-like material was slight in all three cases. Deposition of
fibrin-like material was not observed in any pig given the MO-em.

To observe microthrombi formation in the circulation by light microscopy
after only three hours of induction of DIC may be difficult and probably
explain the relatively slight morphological manifestation of DIC in this .
study.



experiments. The aninmals were given ketamn, 500 ngy, (Ketalar, Parke-
Davis, Mrrris Plains NJ) intranuscularly as a prenedi cati on. Anesthesia was
induced with penthobarbital sodium 5 ng/kg bw (Mebumal vet, ACO St ockhol m
Sweden) given intravenously and mai nt ained with a continous infusion of

fentanyl, 10 ng/ kg bw h (Lept anal r?en Leo Pharma AB, Hel si ngborg,
Sweden) and pancuroni unbrom de, kg bw h (Pavul on, O ganon, GCss,
Net herl ands). After induction of anest hesia the aninmals were all intubated

and nechanically ventilated with an En%j@ res irator té)?é]i terial

car bon di oxM$B pad HTAHtaing a5 1scogpne @mxw R @@Hﬁ% ure
of [err] an% ale] CiinlPah, @;Weﬁg mseiwreemakamﬁalﬁemrbbaoirmmm; nf eri or
vena cava t t _down

( Swan- Ganz, 4 ‘?’C@ﬁltg%ag gHB‘P&PB’r&’ s§reiﬁ§iﬂe gﬁégﬁé T8 oduced
t hrough a cspomtameoms)chmgem whte ecoadedhin ;;cugalpags but werﬂaonuglared to tei ne

o naL PRI Ao e va R 6P th atfecib&&eyineé&r%@d control

of diuresis™ ctlon urine. nean pressure (
pul nonary aeneﬂ#oneanDﬁﬁessure (PAP) and pul nonary capillary wedge pressure
(PCWP) were recorded mith capacitive transducers whi ch were positioned at

m d-t horaci ¢ | eveI reco wer e nmade W PoI del

Grass | nst r FieARElusiqn, rft‘%/evi\‘;fﬁ’équ rPETPEFORIF §gﬂﬁ$185 ood gas
anal ysi s, nathifbistaisrisyoffibein éepqmﬁmgs in the ﬁssiesr&imminedefmmdfe M@hni que
(ABL 2, Radio tetrd ngggpﬁp rk) The animals were hydrated with
|soton| c saPPhBREEP" vvegge pressure. Cardiac out put was neasured by
thernmo dilution technique and a cardiac output conputer . was used for the

cal cul ati on a(.g%q,eagggé}%ﬁgw alisly | aboratories). After the first blood

sanpl e was [he ani mal prepar ation a

1. Observations during the kallikrein infusion:
All animals had a fast rise in PAP, see Figure 5, durmg the kallikrein
infusion. The increase in PAP was less pronounced among the MO-
em pretreated animals. All animals did also show a decrease in BP.
The most pronounced decrease in BP was seen in the high MO-em
pretreated animals. No major changes were observed in HR, WP, CO
or PaO2 during this period.

2. Observations during the 180 minute post-Kallikrein injection period:
BP was restored to approximately thepreinfusion values after about 30
minutes. PAP did also show a decline and the value was almost back
to'pr.einfusion level after about 180 minutes. Only minor changes
were seen in wedge pressure, cardiac output and PaO2 during this
period.

-

EXAMPLE3

NEED OF ANTIOXIDANTS

Syndromes with DIC may include radical reactions. Oxygen and hydroxy

‘ radicals may induce lipid peroxidation of PUFA in cell membranes which as
a consequence may lead to cell damage and induction of the cascade systems.
Therefore it is important to protect the PUFA in the emulsion, during the



pretreatnment period with infusions was started. During this period the

15 aninmals received a high dose, 10 m/kg bw, or a | ow dose, 5 nL/kg bw of-
| kpi d emul sion (see Exanple 1). The control group recieved 10 m/kg bw of"
physi ol ogi cal saline solution and in order to give equival ent volunes to
all animals the total dose of lipid gqjulsion and saline was adjusted to 10
m / kg bw. These infusions were given over a 2-hour period after which there

was a 1- hOldeﬁﬁﬁHrLﬂgsﬁ %dosfdep%ézﬁgefﬁiém?nt!éaﬂ:ﬂdldfgi@alnnie?ﬂmm&miegnrhgl ood and
anpl ed

urine were s efore and holir after_ infusions of _|ipid,enulsions or
sal i ne (befRIEELIKANREHBLR 3#}%@1% ¢ eVaHiption o g‘%\ﬁﬂe‘gé’é %tﬁ?ﬁf&“téft?er

kal i kr ei n thaj patineneil dvhakighgasnma kal li krein was isolated frompig plasma
according to Gallinore et al (Thronb Res, 2, 409 420, 1978). It was

di ssolved in buffered saline to the concentration 0.9-1.1 units/m (one
unit is defMasitieasil t éraudsions (MO-gonelsae Exaple di averecinfused imtraveridusly

G Futed | n S0ogtst ARl Gl LR THIAIE R FalRked th BB K1 €1 n e
i nf usi ons andioxidantAddade The Gailyedefenyae2p mléﬁ&T@} kgbady areightidsw-lof 0. 33
uni £/ kg bukn HREBIEkAFRGRES AN DAN 0-bCuit By sitich et By alfone,
((jgggt r Ol ) [1939 pv}n/tﬁ garélcvppggggﬁb (%{agﬂngég/s g‘mngp § rlJIb, mgmowitheﬂggép%e’roﬂl gh

1 mg/g MO, and vitamin C, 5 mg/g MO; D) MO-em with a-tocopherol,

5 mg/g MO; E) Intralipid® 20%; F) Physiological saline.

The results were the following;

1) Body weight, weight gain and organ weights (liver, spleen, kidney, lung,
myocard, thymus) were similar in all groups.

2) The plasma level of vitamin E was lower in Group A but higher in
Group D than in Groups E and F. The level of vitamin C in plasma did
not change. ' -

3) Thelevel in the liver of malondialdehyde, MDA, a marker of lipid
peroxidation, was higher in Group A compared to all other groups.

4) Histopathological changes consisted mainly of fatty changes in the liver.
In Groups A-D these changes were more evident in the Kupffer cells
than in the hepatocytes contrary to the findings in Group E. The

- granulomatous reaction in the liver was more pronounced in Group D
than in the other groups.- '

EXAMPLE 4

DOSE-RESPONSE STUDY

Marine oil containing a high degree of w3-fatty acids has anti-thrombotic and
anti-inﬂamniatory effects and effects on hemostasis and immune defence. In
order to facilitate a more specific use of the w3-fatty acids it is importaht to
have information about the dose-response relationships for the various
effects and possible side effects. |



[err]: Marine oil enulsion, |ow dose, 5 m/kg bw, 0.04 m/kg bw mn
[err]: [err] 20% | ow dose -"- There were four animals in
each group, except in the control group, there were three. The emnul sions
were prepared as described in Exanple 1. The preparation of the emul sions
was carried out in a conventional manner. The conposition and preparation
of marine oil enulsion is descri be'd2i3f1-ExarrpIe 1. [err] contains 20% (w v)

oil as soybean oil_ and 1.2% (wWvVv) e yol k phospholipids...The.infusion rate
was four tTRe&imefhiis 6 gt tore ﬁ#@ﬁh@dqurﬂﬁm%ﬁ% ‘Eﬂ?‘?th‘?rbs PyPheti ce.
16 NETHGDeCif fé/&(vjlé b€ thé addaes! dcidoontfany ackl incaspbmitiong eidosanieidelerehat i ons
wer e perf oy, I n_an_el,ectrani. co r - ) 01,
Zuri ch, Mlﬁéﬂ%ﬂﬁ?nﬁi?bﬁ’?ﬂ%aé‘ﬁ' %/\Crlglsrlucf‘eet gg%%ﬁ%%%?%%}f@y I?%/%%%%tslgon rate
assay (\Verralagonsttipalfor biclogcal effeets andg,cedt.bg-mzmnembﬁy( mylgiens,i brin _
(fibrinnmon WS 1 @’EQA R i ' 't {see BAgplacgor ding to
W man and ?ﬁ%ulﬁgh‘%%ﬁ% e’?%gg?ta%? SSQ&fg%I-I ?ggw%ggéi Gst_‘iel i éi g kiqt s from
Kabi Phar maweze (@ﬁb&ﬁ%ﬁ@ﬂrﬁfe%ﬁé?ﬁm@@a%%pﬁm $ioBsoRkmnigh £8%e " pl asni nogen
activator f5mBakitRSofgiesilingd 00y% (WYal) M@I(Group A); 50 % MO+50 %
soybean oil (SBO) (Group B); 10 % MO+90 % SBO (Group C) were infused
intravenously to rats. The effects were compared with those induced by
Intralipid® 20 % (Group E) and physiological saline (Group F). The daily
dose, 25 ml (5 g TG)/kg body weight (b w) in all groups was infused during 20
hours/day to rats during 14 consecutive days. All MO-emulsions contained
a-tocopherol, 1 mg/g oil.

The results were as follows:

1 EPA and DHA in liver and spleen lipids increased dose-dependently
in Groups A-C, whereas arachidonic and linoleic acids decreased,
compared to Group F. Intralipid® (Group E) induced the opposite
changes in these fatty acids. The fatty acid pattern was “normalized”
by a low dose of MO-emulsion (Group C).

2)  Red blood cell viscosity was reduced to a similar degree by the
different MO-emulsions in Groups A-C.

3) The level of thromboxanes, which are prothrombotic in blood, was
dose-dependently reduced by the different MO-emulsions with the
~ threshold level in Group C.

4) MO-emulsion in the highest dose was more immunosuppressive
than Intralipid®. Proliferation of splenic cells and thymocytes (3H-
thymidin incorporation after Con A stimulation) was depressed
more in group A, but similarly in Groups B and C, compared to
Group E. -



spectrophotometric nethods utilizing kits from Bi opool AB (Urea Sweden,

Chm el ewska et al, Cin Chem 32,482-485, 1986). Al pha2-Antiplasm n was
determ ned by an am dol ytic assay (Coatest Anti- plasm n, Kabi Pharnmaci a,

St ockholm Teger-Nilsson et al, J din Lab Invest, 47,403, 1977). \Wole

bl ood pl atel et aggregation was performed with ADP, 5 [err] final
concentration, in a Chrono-Log V\ho::ﬁ Bl ood Agregoneter (Coulter Electronics
Ltd, Luton, UK, Cardinal et al, ér macol Met hods, 3, 135-137, 1980).

2,3-Dinor-dhro n n tagl an maj or

i i mary. mabol HEL B R RSP B A e ee ™

quantitative gadivenrspleen@gndptidnaydvenesslightlhychigheein Groupst Arapd Btthand

Green, Thronb Riﬁ,cl%%gl 3‘%? ;'1983 Prost agl andi ns 28, 139-154, 1984).
rteri

Bl ood sanpl es. was drawn froman indwelling catheter. N ne
parts of blood was m xed with one part trisodiumcitrate solution, 0.129

molt{:- Plfama W%é@éogi@étae@ ﬂith@éog%‘tl tﬁa&ggégllarc Et%eéisﬂ;nm%xeﬂa at Harr]
unt|i anal ysI S er r.awi and m Xin citrate Ssoj utl on
e ot R nn b i i Cropog AoAndoh e oSl bar v Rbtaced '
sodi um acet at e khaf ehoselin@irblip P18 Ristdpdtholopicdlrdianges iwmret he '
supernatant was Bﬁ&%@‘%%}e&@%ﬂg%&d l};rgpgolguéf RS AR FaeYide. Obt al ned

t hrough cat het er'S THSeF

7) The amount of lipids in liver and spleen was similar in all groups.

8) The level of malondialdehyde, MDA a marker of lipid peroxidation,
was lower in Groups C and E and similar in Groups A and B to those
in Group F.

9) The level in blood of v1tam1n E (a-tocopherol) was similar in Groups
A-C to that in Groups E and F.

“The results show that a relatively low dose of MO-emulsion can be chosen to
increase the membranal content of w3-fatty acids and reduce the RBC viscosity,
~ leading to improved nutritive circulation, without risking the less desirable
ones (immuno-suppression, histopathological changes, lipid peroxidation). A
somewhat higher dose is needed for reduction of the level of thromboxanes.

SUMMARY

DIC is still frequently seen in combination with major trauma, septicemia,
meningoencephalitis and pancreatitis.There is often however a 12-26 hours
elapse between the onset of symptoms and the debut of coagulation and
respiratory distress. Major efforts are today spent on therapeutic manoeuvres in
order to prevent these disorders from appearing; early fracture stabilisation,
antibiotics, pain management, stress reduction and the goal is also to optimize
oxygen delivery. Prophylactic heparin therapy is also sometimes given. Still |
these syndromes appears in a non-systematic fashion and with a high frequency
of most complicated course. Therefore it is most interesting, if some therapy
could be given in advance to most patients at risk, with the potential effect of
lowering the incidence of DIC.



zero val ue was obtained by collecting the urine standing in the bl adder.
Hi st opat hol ogy. Material fixed in 4% buffered neutral fornal dehyde was
received fromthe followi ng organs: kidney, lung, heart and spleen (only
one pig). The material was enbedded in paraffin, sectioned in 4-5 [err]
sections and stained with haematoxylin-eosin (HE), phosphotungstic acid
haemat oxylin (PTAH) and Martius scarlet blue (MSB). The two |atter stains
were used to denmonstrate fibrin (MadBory, Pathol ogi cal Techni que, Saunders,
1938; Lendrumet al, J din, Path, 15, 401413, 1962). The sections were
exam ned under the light mcroscope. The treatnents of the pigs were
unknown t eark s v@XReivRund! thalt rep afatidns Hodt ARGOP w3fatxaddpHavan. RESULTS
Haemat ol ogy, Eff ects on,.white bl ood cell fglg t ?\svvhite bl ood cel |l coynt
gener al | y 30YARER8E0YS fifackyiny the TEATRIUL t@e‘?’i}{c TAYi 98 3 SYTRIRM S SH

i nfusi on perinethides in othepsprptomst hehsasr ggpsisl ort isabiernia. Aleceffeats oS isBAfaefy
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90 ni nut esvapee to tedycd Hreuinicidencatof 8nd @k na frestmert of fel HISsyRizooruwhich

tabl o | nif RRoAD Bn/dRRLE SRGERGN TIRERURLRUENO SR Ao Pt e
was- reducé’@fﬁtwlzﬁqf{&gtliﬁfﬁid@é‘éﬁ WW&’Wﬁﬁgd‘q &ﬁ?l%%g pt the | ow dose
[err] group, while i.t was essentially unchanged in the control group during
the pre-k | in period, see Figure 1. In the high dose MO éem grou

p %bﬁg; p g g g p

pl at el et ati on was conpletely abolished after the lipid, _
Positive effects of Mo-em in comparison to the control and to Intralipid®

Para- Effectof KK Attime (min)  Effects of Marine oil emulsion Positive effects
of MO
meter in the control post - KK in comp. to in comp, to
group placebo Intralipid®
FO-H FO-L FO-H FO-L
PAP T 530 d d ! d Reduced vascular
.
TPA T 0-50 f T T T . Increased
' fibrinalysis
APL d 130 { - d l Increased
- fibrinolysis
FBG d 0-180 { - l d Reduced
_ : vulnerab. to
PL.AG. _ ol ' l i l ! Antithrombotic
effect
FIBRIN :
DEPOSITS . T 180 d l l { Reduced DIC
. symptomes

lpost. emulsion inf. (0%); l lower; T higher; = similar; — no effect

An improvement of the DIC-syndrome was seen already after a two hours |
infusion of marine oil emulsion. The positive effects on hemostasis and DIC
are obtained after a short single infusion, which together with the anti-



1 8 infusion. At 90 m*nutes after the kallikrein injection the platel et
aggregation was lower in the control group than during the pre-kallikrein
period but essentially unchanged for the lipid treated groups. The high .
dose MO-em and [err] groups had regai ned sone aggregability at 90 m nutes
‘post- kallikrein. The decrease in plagflet aggregability at 90 m nutes
post - kal I'i krein may be expl ai ned by ractoryness and/or inhibition. In

t he contol grpu avi Lgh.aggregability l.eft before the kallikrein

i nj ection, W‘S‘Fp‘?%&gﬁfgf gf@?g‘gﬂé\??%ée%%%&‘ 1O Y QAKEW Egr egat i on.
However, i nimplcadorsnomflidpselateddsyrabontdsy t he hi gh dose [err] group, the
aggregability was | ow before the kallikrein.injection, indicating

i nhibition which remained al so-at 90 minutes post-kallikrein. The results
show t hat edéter swshbeurd g infvgiamef sarineeil Mouelsiore the éncrpaset sl BAP,

D5t Seycl | DIRELEY e e DICLAF ReabaR, naicAATREHARR (MMald) B0
This incr ea%é‘%ggamg Aespstated B@‘ﬂta 'ilﬁ%m mea]é’cq&’ig%hﬁffﬁgpéﬁo%ﬁ eem at

| east not aRaltikeeinrinduced intrease Th® AP and thbirdué oMol QA PhsusRVer fOr a
o8 good niyREpr A HO-BBF MURMA YaiBdahon LETRAATEY ity Adcps . T "
i ncreased i effedtimay beexpbainad eithes byfredncadhidaak peddudtigreof TEA2 omdi cat i ng

i ncreased OiresRRoRASEheCRAHS A 0. THASeb BRI dikyie! Mab BN FEHUEED DI 0od
coagul ation, 30 m nu ei_a}f‘t er k?l likrern . ) .
infusion of a high dose of MO-em concomitant to an increase in plasma

kallikrein and induction of DIC induces release of NO. The fibrinolytic
response was increased and no fibrin deposits could be found in any of the
organs tested (kidney, lung, heart and spleen). These end-point effects
(reduced PAP, increased fibrinolysis, no fibrin deposits) show that the
magnitude of the induced DIC symptoms was reduced. The tendency of the
platelets to aggregate was minimized, indicating reduced risk of thrombosis.
This effect may be explained by reduced TXA2 production in platelets or
stimulated release of NO in endothelial cells. The reduced level of
fibrinogen, seen after only two hours of infusion of marine oil emulsion,
may together with other positive effects shown for w3-fatty acids minimize
the vulnerability for heart attacks. PaO; was maintained. The reduction in
RBC viscosity suggests increased nutritional blood flow through
capillaries.The positive effects on hemostasis are obtained before, and with a
lower dose than that needed to suppress the immune defence. Thus, by a
short-term high dose of marine oil emulsion or long-term dosing of a
mixture of marine oil and a vegetable oil in emulsion, the risk for
immunosuppression is minimized. The effects seen after infusion of MO-
em were dose-related and positive in comparison to the changes induced by
kallikrein injection in the control and Intralipid® groups. '

We have also shown that the addition of dl-a-tocdpherol, 1mg/goil, is
enough to counteract the peroxidation of the highly polyunsaturated fatty
acids from marine oil and the reduction of endogenous a-tocopherol and
vitamin C induced by MO-em. Furthermore, we have shown that the
positive effects of w3-fatty acids on DIC were obtained when administered
together with an antioxidant, a-tocopherol. From these results it may be



injection and only 90 minutes after conpleted infusion of |ipid enmulsions
may be expl ai ned by the renmaini ng phospholipid vesicles in the bl ood
(Osterud et al, 1990). The reduction in coagulability is however seen after
oral (Gsterud et al, 1990) administration of nmarine oil or 1 to 2 days
after intravenously infused marine oil enulsion. Fibrinolytic variables

. Tissue plasm nogen activator (t-PA) % rel eased from vascul ar endot hel i al
cells after various types of stinuli. t-PA activates plasmi nogen to plasmin

with fibri ’H&hﬂdd"eda&ia't\théMOA@m' SHIHERS %oh%hsz*d%sto‘ééﬁﬂe@it ﬁhglyg bill kr ei n

I njection, wt | r}(é&ease wazj en af tef 1nfusion
of M>-em i rficb“étr}f’tdgg % &OQEFBPH aéﬁﬂs efRGR¢IAYS PR %fe Kal |'i krein 1
9 period after infusion of MFO-emin high dose t-PA was increased to a

I | higheg, than.th d t f I :
e i Bk SR A sl CBIE 9, MR ol B oo
[err]. At I before esreductiorain the eicnsannidllevell is abstieus Thus, adedr dosal |
groups; See,f I?éelgfg(&lr?&% bileerlive Whirfly mgce'g&eﬁa&sagpérgsmﬂe 3 i{ educed

180 mi nutes af krein Inj ectlo ctlon was
simlar in ingeages agedustion I&rﬁic‘?q‘?éw éﬂﬂ@-"&r%éherﬁblf\ébé@nﬂrn the group

whi ch recelngldnématary emae 18/gbedinkd This a@ﬁtﬂnmammfpﬁ&fé&dy@ﬁqaw
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oxygenase’ ‘and thereby provide more substrate for the lipoxygenase pathway,
leading to enhanced monocyte activation as expressed by increased
lipoxygenase effects and induced tissue factor activity. A concomitant
vasodilation and increase in nutritional blood flow, reduction in PAP, and
maintained Pa0O2, is a great and unexpécted advantage compared to present
 treatment with vasodilators, which usually reduce PaO2. Marine oil
emulsions or other preparations containing w3-fatty acids can thus be
therapeutically useful to treat severe trauma and to help to prevent the
development into various forms of DIC. Such emulsions can also be useful
nutritionally for example to patients with DIC, or to patients vulnerable to
the development of DIC, who also need TPN or in long term TPN, to reduce
the symptoms of or to help to prevent the development into more chronic
formis of DIC. ' ‘



fibrinolytic response. During the pre-kallikrein period, antiplasmn was
.reduced in all groups, indicating increased fibrinolysis, probably mainly
due to surgery. Fibrinogen which is converted to fibrin by the action of
t hronbi n, was reduced in the control and MO em groups during the
pre-kal likrein period, presumably caﬂaed by the surgical traum
4. The level remained | ow also after “Kallikrein injection. At 180 m nutes

post-kallikr? Wl{ g{ cfibrinogen was |lower in the FO-H group than in
t he ot her gf“ up. opa % ogy The nunber of pigs exam ned in each group.

was: two controls, four high dose MO-em four high dose [err], three | ow
dose MO-em gnd three |O%ﬁ@§§jdrﬁél’3hd There was presence of fi brin-1ike
material in small blood vessels.,in the heart in one of the two control
and in one BfW{our pigs chetght hi gh dose and one of three pigs given
| ow dose, rggpectively, Blbod @ressuréhe deposition of fibrin-like materi al
was slight in all three(ﬁar?h sition of fibrin-like material was not
observed in y pig give To observe mcrothronbi formation in -
t he circul aComA by IlghtCmtzamsrehpyAafter only three hours of induction of

see Figure
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Disseminated intravascular coagulation

EDRF Entothelial derived relaxing factor
EPA Eicosapentaenoic aicd

FM Fibrin monomer

HE Haematoxylin-eosin

IL-1 - Interleukin I

IL Intralipid®

IL-H Intralipid, high dose

IL-L Intralipid, low dose

KK Kallikrein

LPS Lipopolysacharides

LVP Left veniricular pressure

MAP Mean arterial pressure

MDA Malondialdehyde

MO Marine oil

MO-em Marine oil emulsion

MO-H Marine oil emulsion, high dose
MO-L Marine oil emulsion, low dose

MOF Multiorgan failure

MSB Martius scarlet blue

MUM-PGI Main urinary metabolit of prostacyclin
MUM-TXA ~  Main urinary metabolit of thromboxane
NO Nitric oxide

NSAID Nonsteroidal énti-inﬂammato;y drugs
PaOs Arterial pressure of oxygen

PAP Pulmonary artery pressure

PCWP Pulmonary capillary wedge pressure
PTAH Phosphotungstic acid haematoxylin
PUFA Polyunsaturated fatty acids



MBB and PTAH stains are recomrended in the di agnosis of DIC (Ham Iton et

al, J din Path, 31, 609-619, 1978; [err] Acta Path M crobiol Scand, 61,
405- 414, 1964) al though i munol ogi cal nmethods are nore specific. A few
spont aneous changes were recorded in sonme pigs but were considered to be

wi t hout inportance for the evaluation of the effect of treatnent of lipid
emul sion in DIC. In conclusion, no evi t light mcroscopically visible
nor phol ogi cal mani festations of fibrin positions in the tissues exam ned
fromthe MO reated pi |,d_he observed. Cardi ovascul ar paraneters
1. Ooservatﬁgé during ﬁ?@%ﬂ 8in infusion: All animals had a fast
rise in PAP, BA Fi gure 5Tishwe plastiisogenh lackivater i nf usi on. The increase in
PAP was | ess pgonounced ak®, tg%dyo empretreated animals. Al aninals
did al so show a decrease in BP. The nost pronounced decrease in BP was seen
in the high MiSem pretreaflsigl¥eaTidgss. No nmj or changes were observed in HR
WP, CO or [erfjpluring thimurR8F heerotie factdPservations during the 180 minute
post-Kal'likreln |njection_perjod: BP was restored to approxi mately

t hepr ei nf usi oREDaI ues aftg%t%beﬁ’Eerﬁe"aﬁ‘?W&Qn PAP di d al so show a decline
and the val uewnps al nost Bdedgé pregseiraf usi on | evel after about 180 m nutes.
Only mnor changes were seen I n wedge pressure, cardiac output and PaC2
during this period. EXAMPLE 3 NEED OF ANTI OXI DANTS



Syndromes with DIC may include radical reactions. Oxygen and hydroxy

radi cal s may induce |ipid peroxidation of PUFA in cell nenbranes which as a
consequence nay |lead to cell damage and induction of the cascade systens.
Therefore it is inportant to protect the PUFA in the enulsion, during the

2 1 admnistration and after incorporation into biological nmenbranes. The
present experinment describes the ev&Qation of the need of antioxidants to
the marine oil enulsions. Marine oil enulsions (MO>enm (see Exanple 1) were -
i nfused i ntravenously 20 hours/day to rats over 14 days. The MO-ems
differed in the type of antioxidant ggdeggygThe daily dose was 25 M (5 g
TG/ kg body weight (b.w. ) and the experinental groups were: A) M>em

wi t hout antioxidant; B) MO emwth a-tocopherol (vitamin E), 1 ng/g MO, Q)
MO-em wi t h1a- tOU@@beml-ﬁat agds oV@ermtﬂesVﬂhb?éﬁfrfoEmﬁldfﬁé@lr alPhedfzlem wi t h

a-tocopherol , [ err si ol o The results
were the fol I OV\P agié}o%(gaé%t{ﬁ%mgﬁ gﬁff aPﬁeva?ﬁ‘ Bﬁngﬁﬁaaﬁfrke“(thfver
spl een, ki dney, disseminatpddatmavastniarispagulatosi(BIChr in all groups. 2) The -
plasma level of vitamn E was |ower in Group A but higher in Goup D than

in Goups E and F. The |evel of vitamn in plasnma did not change. 3) The
level in the |iVee obwintatohasids @éhﬂﬁwatmer@f (FAF Reanwpciurisigia medical

preparation for reducing or preventing a pathologically incresed
pulmonary artery pressure (PAP).

3. Use according to claim 1 or 2 wherein the w3-fatty acids are derived
from marine oils or from vegetable oils or from phospholipids.

4. Use of marine oils or vegetable oils or phospholipids or any mixture
thereof containing w3-fatty acids and/or natural and/or synthetic
derivates of w3-fatty acids as the active components for the preparation

. of a medicament for the treatment of or for preventing the
development of disseminated intravascular coagulation (DIC).

S. Use of marine oils or vegetable oils or phospholipids or any mixture
thereof containing w3-fatty acids and/or natural and/or synthetic.
derivates of @3-fatty acids as the active components for the preparation
of a medicament for reducing or preventmg a pathogically increased
artery pressure (PAP).

6. Use according to any of the previous claims wherein the prepared
medicament is in the form of an emulsion, which is adapted for oral,
peroral or parenteral administration with conventional diluents,
additives and emulsifiers.

7. Use according to claim 6 wherein the emulsion is adapted for total
parenteral nutrition and may comprise wé-fatty acids.

/_/_,___———————.
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pﬁeroxi dation, was higher in Goup A conpared to all other groups. 4)

Hi st opat hol ogi cal changes consisted mainly of fatty changes in the |iver.
l#n Groups A-D these changes were nore evident in the Kupffer cells than in
t he hepatocytes contrary to the findings in Goup E. The granul omat ous
reaction in the liver was nore pronounced in Goup D than in the other
groups. EXAMPLE 4 DOSE- RESPONSE STUBY) Marine oil containing a high degree
of [err] acids has anti-thronbotic and anti-inflammtory effects and
effects on henobstasis and i nmune defence. In order to facilitate a nore
specific use of the [err] acids it is inportant to have information about
t he dose-response rel atjonships for the_various effects and possible side

effects. 8. 22 WHR2GFORIAS t9ABY Af 3ingad-St whetgin she Preparedodiedicasmanis e
relati on_sgilo fO{s iﬁfﬂ\?ffo&noéfmaeicﬁbl Fomiriddatosn, falbya ffdﬂni.mdm ?t i on,
ei cosanoi evel (inflammiio epost asi,s, i ne defence and safety.
Dose- r esponse r%?éll"aﬁlr?é‘h?rp@ %Sﬁ%%pﬁh a$ ]ta(ng?tg 9‘:&?&68@-‘5631' F?EﬁﬁiQTe oi |
(MO) - enul si ons, perorabiadmigistrdtian.ent anounts of marine oil triglycerides,
(see Exanple 1) were evaluated. Three different 20 % MO enul si ons, of which
the conposition of the oil was 100 % (ww) MO (Goup A); 50 % MO+50 %
soybean oi §- ( SEUpe parardingyo any of, previmsiclape whesein the preparedhf used
medicament contains an antioxidant.

10.  Use according to any previous claims wherein the w3-fatty acids are |
EPA and/or DHA or derivates or salts thereof. S

11.  Use according to claim 7 wherein the emulsion is adapted for long-
term treatment.

12.  Method for treating or preventing the development of disseminated
intravascular coagulation (DIC) characterized by administering to a
patient a preparation containing an w3-fatty acid or a salt or a
derivative thereof.

13.  Method for treating or preventing a pathological increase in
pulmonary arterial pressure (PAP) characterized by administering to a
patient a preparation containing an-w3-fatty acid or a salt or a
derivative thereof.

R



imtravenously to rats. The effects were conpared with those induced by
[err] 20 % (G oup E) and physiological saline (Goup F). The daily dose, 25
nM (5 g TG /kg body weight (b w in all groups was infused during 20
hours/day to rats during 14 consecutive days. Al MO enul sions contai ned
[err],1 ng/g oil. The results were as follows: 1) EPA and DHA in |iver
and spleen |ipids increased dose-dependently in G oups A-C, whereas
arachidonic and linoleic acids decreased, conpared to Goup F. [err] (G oup
E) induced the opposite changes in these fatty acids. The fatty acid
pattern was "nornalized" by a | ow dose of MO-enulsion (Goup C. 2) Red
bl ood cell viscosity was reduced Id5) sinmilar degree by the different

MO enul sions in Goups A-C. 3) The | evel of thronboxanes, which are

prot hronbotic in blood, was dose-dependently reduced by the different
MO-enmul sions with the threshold level in Goup C 4) MO-enul sion in the
hi ghest dose was nore i mmunosuppressive than [err]. Proliferation of
splenic cells and thynocytes (3H thymidin incorporation after Con A
stinmulation) was depressed nore in group A but simlarly in Goups B and
C, conpared to Goup E. 23
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5) Fi nal body wei ght, weight gain and the relative weights (g/kg b.w.)
of liver, spleen and kidney were slightly higher in Goups A and B than in
Goups E and F. 6) The degree and nature of fatty changes in Goup C
were simlar to, whereas those in Goups A and B were sonmewhat nore
pronounced than those in G oup E. The histopathol ogi cal changes were

considered to be slight and probably of no clinical rel evance. 7) The
anount of lipids in liver and spleen was simlar in all groups. 8) The
| evel of mal ondi al dehyde, MDA, & marker of |ipid peroxidation, was |ower in
Goups Cand E and simlar in Goups A and B to those in Goup F. 9) The

level in blood of vitamn E ([eRr{5)ocopherol) was sinilar in Goups A-Cto
that in Goups E and F. The results show that a relatively | ow dose of
MO-enul si on can be chosen to increase the nenbranal content of [err] acids
and reduce the RBC viscosity, leading to inproved nutritive circul ation,

wi t hout risking the | ess desirable ones (inmuno-suppression,

hi st opat hol ogi cal changes, |ipid peroxidation). A somewhat higher dose is
needed for reduction of the |evel of thronboxanes. SUMVARY DIC is still
frequently seen in conbination with major trauma, septicem a,

meni ngoencephal i ';,fjgs and pancreatitis. There is often however a 12-26 hours
el apse between t pnset of synptonsamd—tie—debut of coagul ati on and
respiratory fistresg. Major efforts are today sperft on therapeutic
manoeuvres iad ordérjtqg prevent these fisorders frgm appearing; early
fracture stapilisat; pai n managengnt , Mkt TRXgRao educt i on and
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oxygen delivery. Prophylactic heparin therapy is al so sonetines given.
Still these syndromes appears in a non-systematic fashion and with a high
f+ equency of nost conplicated course. Therefore it is nost interesting, if
sone therapy could be given in advance to nost patients at risk, with the
potential effect of |owering the incidence of DIC. 24 W have now found
t hat preparations containing [err] acids have advantageous effects in the
treatnent of DIC, which nay be a synptom as such or included in other
synptonms such as sepsis or ischema. The effects of [err] acids are seen
very early, already after two hours of infusion, and can thus be of val ue
to reduce the incidence of, and ag €52reat ment of the DI C syndrome which is
mostly an acute situation. The effettS of MO-enulsion in conparison to the
control and [err] are summarised in the table below TABLE 1 Positive
effects of Mb-emin conparison to the control and to [err] Para-

Ef fect of KK -At time (mn) Effects of Marine oil enmulsion Positive
effects of MO neter in the control post - KK in conp. to in conp.
to group pl acebo [err] PAP [err]
5-30 ~lerr] Reduced vascuar TPA [err]
0-90 =y [err] : I ncreased fibrinolysis

= 00Tem %5 2o omn
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ApL [err] 180 [err] | ncr eased

fibrinolysis FBG - [err] 0-180 [err]
Reduced vul nerab. to PL. AG [err] Ant it hronboti c
effect FIBRIN DEPCSI TS . - 180 _ [err] Reduced DI C

synptones [err] emulsion [err] [err]; [err] lower; [err] higher; [err]
simlar; -no effect An inprovenent of the DI Csyndrone was seen al ready
after a two hours infusion of marine oil emulsion. The positive effects on
henostasis and DIC are obtained after a short single infusion, which
together with the anti - 25 infh@qgﬁtory effects expected after repeated
i nfusion may have wide inplications on DIC related syndrones. After two
hours of infusion of marine oil enulsion the increase in PAP, induced by
kal I'i krein-Dl C, was reduced, indicating reduced ventilatory conplications
associated wwth DIC in the lungs. The reduction of ‘the kallikrein induced
increase in PAP and the reduction of MAP seen after infusion of MO em
~indicates vasodilation induced by [err] acids. This effect may be expl ai ned
ei ther by reduced | ocal production of TXA2 or

FBGNaCl
FBG,FO-H
FBG,IL-H
FBG,FO-L
FBG,IL-L

NN

O

AFIBRINOGEN(Time-(-180))

0 30 90 180
Time,min

FIGURE 4

This Sheet Has Been Replaced

- 1 i




ihduction of the release of NO. The results indicate that a short term

i nfusion of a high dose of MO-em conconitant to an increase in plasm

kal i krein and induction of DIC induces release of NO The fibrinolytic
response was increased and no fibrin deposits could be found in any of the
organs tested (kidney, lung, heart and spleen). These end-point effects
(reduced PAP, increased fibrinolysis, no fibrin deposits) show that the
magni tude of the induced DI C synptons was reduced. The tendency of the
platel ets to aggregate was mnimzed, indicating reduced risk of
thronbosis. This effect may be explained by reduced TXA2 production in

pl atel ets or stinulated rel ease of in endothelial cells. The reduced

| evel of fibrinogen, seen after oﬁl(ys wo hours of infusion of marine oil
enul sion, may together with other positive effects shown for [err] acids

m nimze the vulnerability for heart attacks. PaO2 was nai ntai ned. The
reduction in RBC viscosity suggests increased nutritional blood flow

t hrough capillaries. The positive effects on henostasis are obtai ned before,
and with a | ower dose than that needed to suppress the i mune defence.
Thus, by a short-term high dose of marine oil enulsion or |ong-term dosing
of a mxture of marine oil and a vegetable oil in emulsion, the risk for

i Munosuppr essi on 25 fAretd—Fhe—efHeets—seen—atter infusion of MO em .
were dose-rel ated and{positi Ve in conparison to the [changes induced by
kal l'i krein inLthlgpl nthe dontrol and [err] groupy. W have al so shown

that the addi t&®on err] 1ig/g oil, is enough to jcounteract the
peroxi dation od the hlghly pdl yunsaturated f.atty aci{ds il oramRagine oi | and
the reduction 8f eréo and viTam ph C i nducedgpyppdr&m
Furthernore, & have $ 1 B PAP.IL-H
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positive effects of [err] acids on DI C were obtai ned when adm ni stered
‘together with an antioxi dant, a-tocopherol. Fromthese results it may be
26 concl uded that the MO em studi ed, containing dl-a-tocopherol, 1ng/g oil, .
does not induce |ipid peroxidation and is efficacious on DIC. The positive
effects of [err] acids on DIC are obt§gﬂﬁﬁuggfer a single dose and before a
reduction on the eicosanoid | evel is obvious. Thus, a | ow dose can be
expected to be effective during long termtreatnent. If the dose is

i ncreased a reduction in eicosanoid synthesis and thereby the anti-
inflammatory effect is obt NEWdISENiGEF OMEGA+3+EATEY RGIRSfect is in favour
over that obtained with NSAID.s, since these drugs bl ock only cycl o-
oxygenase and thereby provide nore substrate for the |ipoxygenase pathway,

| eadi ng to enhanced nonocyte activation as expressed by increased

| i poxygenase effects and induced tissue factor activity. A concomtant
vasodi |l ation and increase in nutritional blood flow, reduction in PAP, and
mai nt ai ned Pa®2, is a great and unexpected advantage conpared to present -
treatment with vasodilators, which usually reduce Pa®2. Marine oi

enul sions or other preparations containing [err] acids can thus be
therapeutically useful to treat severe trauma and to help to prevent the
devel opnment into variogQus forms_of DI C. Su%p ? | siions, can al so be useful
nutritional | Fhepresens Mmyenton relates i omegar-f3 &}Ja%ﬁl OB Bent s vul nerabl e
to the devel ppepriratiohs BrGhe eatmenbof Disserhihated IntravasuplarcCoagitationo reduce

(DIC) and symptoms related to DIC, as well as such preparations for

" reducing a pathological increase in pulmonary artery pressure (PAP). The
preparations miay be in the form of emulsions, or aerosols for inhalation, of
an oil or phospholipids or other derivatives or salts of omega-3-fatty acids
of marine and/or vegetable origin with a significant content of omega-3-
fatty acids. The preparations may also be in tablet or capsule form for oral

use.



the synptons of or to help to prevent the devel opnent into nore chronic

fornms of DIC 27 ABBREVI ATI ON LI ST AA Arachi donic acid B.w
Body, wei ght BP Bl ood pressure CO Car di ac out put ConA
Concanaval in A DHA Docosahexaenoic acid DI C Di ssen nat ed
I ntravascul ar coagul ati on EDRF Ent ot hel iy stifiiteV&@ibdte! Yui\? 1lodrg Or
EPA Ei cosapent aenoi ¢ ai cd FM S%I brﬁ] nonomner ﬁém
Haemat oxyl i n-eosin | L-| Interl eukin | IL [err] IL-H
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Mal ondi al dehyde MO

VAP Mean arterial pressure MDA

Marine oil MO-em Marine oil emul sion MO-H Mari ne oi l

emul si on, high dose MO L Marine oil erul sion, | ow dose MOF

Mul tiorgan failure NMSB Martius scarlet blue MM PG Mai n

urinary netabolit of prostacyclin MJM TXA Maigubstitt@ ¥hé&i-29%uly 1996

t hr onboxane NO Nitric oxide NSAID Nonst er o1 dal

anti-inflammatory drugs PaQ2 Arterial pressure of oxygen PAP

Pul ronary artery pressure PCWP Pul monary capillary wedge pressure
Pol yunsat ur at ed

PTAH Phosphot ungsti ¢ aci d haemat oxyl i n PUFA
fatty acids 28 RBC 2 bl ood cells t-PA Ti-ssue
pl asm nogen activator TF pemmen Ti SsSue factor TG Triglycerides
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TNF Tunmor necrotic factor TPN Total parenteral nutrition
WP . Wedge pressure 29 CLAIMS 1. Use of [err] acids or
deriyvates thereof for manufacturing a nedical preparation for the treatnent
of or for preventing the devel opnent of dissem nated intravascul ar

coagul ation (DI C). 2. Use of [err] acids or deyi ﬂ% e

manuf acturing a nedical preparation for reducingi%%agﬁgfin%#ngééﬁﬂv‘1996

pat hol ogi cally incresed pul nonary artery pressure (PAP). 3. Use according
toclaiml1l or 2 wherein the [err] acids are derived frommarine oils or
fromvegetable oils or from phospholipids. 4. Use of marine oils or
vegetabl e oils or phospholi pids ny m xture thereof containing [err]

aci ds and/or natural and/or synt ¥c derivates of [err] acids as the
active conmponents for the preparation of a nedicament for the treatnent of
or for preventing the devel opnent of dissem nated intravascul ar coagul ation
(DO . 5. Use of marine oils or vegetable oils or phospholipids or any

m xture thereof containing [err] acids and/or natural and/or sythetic.
derivates of [err] acids as the active conponents for the preparation of a
medi cament f.Qr reducing or preventing a pathogically increased
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artery pressure ('PAP). 6. Use according to any of the previous clains
wherein the prepared nedicanment is in the formof an enulsion, which is
adapted for oral’, peroral or parenteral admnistration with conventi onal

di l uents, additives and enulsifiers. 7. Use according to claim®6 wherein
the emul sion is adapted for total parenteral nukfhLi: B 55686
[err] acids. 30 .8. Use according to any ofégpgﬁﬁge%$%eaﬁéig?ﬁptﬁe

prepared nedicanent is in the formof an aerosol for inhalation, a dosage
formfor nasal application or in a dosage formsuch as tablets or capsul es
for oral or peroral admnistration. 9. Use according to any of previous

cl ai n8 wherein the prepared medi &t®nt contains an antioxidant. 10. Use
according to any previous clains wherein the [err] acids are EPA and/ or DHA
or derivates or salts thereof. 11. Use according to claim7 wherein the
emul sion is adapted for 1ong- termtreatnent. 12. Method for treating or
preventing the devel opnent of dissem nated intravascul ar coagul ation (D C)
characterized by adm nistering to a patient a preparation containing an
[err] acid or a salt or a derivative thereof.
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13. Method for treati ng or preventing a pathological increase in pul nonary
arterial pressure (PAP) characterized by adm nistering to a patient a
preparation containing an [err] acid or a salt or a derivative thereof.
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