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DESCRIPTION

FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention relates to compositions for alleviating symptoms associated with
premenstrual syndrome (PMS).

[0002] The U.S. Department of Health and Human Services, Office on Women's Health,
summarizes that PMS is a group of symptoms linked to the menstrual cycle. PMS symptoms
occur in the week or two weeks prior to menstruation. The symptoms usually disappear after
menstruation starts. PMS can affect menstruating women of any age, and is different for each
woman. PMS may be just a monthly bother, or it may be so severe that it makes it hard to even
get through the day. Up to 80% of women experience some symptoms of PMS. The causes of
PMS are not clear, and are linked to hormonal changes during the menstrual cycle. Stress and
emotional problems do not seem to cause PMS.

[0003] PM. Kidd discloses in "Omega-3 DHA and EPA for Cognition, Behavior, and Mood:
Clinical Findings and Structural Functional Synergies with Cell Membrane Phospholipids,”
Alternative Medicine Review, Volume 12, Number 3, 2007, a systematic review evaluating the
effects of fish oil consumption for primary and secondary prevention of adverse cardiovascular
events.

[0004] It would be desirable to have compositions for alleviating symptoms associated with
PMS.

SUMMARY OF THE INVENTION

[0005] It is the purpose of the present invention to provide compositions for alleviating
symptoms associated with PMS.

[0006] Embodiments of the present invention provide compositions, for decreasing PMS
symptoms, including phosphatidyl-L-serine, either obtained from dairy raw material (e.g. milk
lecithin), or produced by an enzymatic conversion utilizing phospholipase-D of raw material
lecithin (i.e. mixture of phospholipids) selected from vegetal lecithin (e.g. soybean lecithin,
rapeseed lecithin, and sunflower lecithin) or egg yolk lecithin.

[0007] Embodiments of the present invention provide compositions including phosphatidyl-L-
serine, or the salt thereof, as an effective ingredient, wherein the phosphatidyl-L-serine has a
structural fatty-acid chain derived from at least one raw material lecithin (e.g. milk lecithin,
vegetal lecithin, or egg yolk lecithin).



DK/EP 2322184 T3

[0008] Embodiments of the present invention provide methods of treatment for PMS including
intravenous administration or oral administration of such compositions. Such compositions can
also include other excipients (e.g. additional phospholipids, lyso-phospholipids, sugars, and
proteins) to prepare capsules and granules with improved handling and shelf life. Because of
the absence of any safety problem, such compositions can be blended into daily foods and
beverages, either in powder or liquid form, or as a hydrogenated substance for use in
decreasing PMS symptoms.

[0009] Phosphatidyl-L-serine from dairy concentrate is freely sold by commercial companies
(e.g. LACPRODAN® PL-20 by Arla Foods). Alternatively, the synthesis of phosphatidyl-L-serine
by an enzymatic reaction of a raw material lecithin with phospholipase-D is provided herein as
an example of one synthetic route. A raw material lecithin (e.g. phosphatidylcholine and
phosphatidylethanolamine) selected from vegetal lecithin, dairy lecithin, or egg yolk lecithin is
subjected to the process of transphosphatidylation with phospholipase-D (e.g. vegetal
phospholipase-D, bacterial-originated enzyme phospholipase-D, and a combination of vegetal
phospholipase-D and bacterial-originated enzyme phospholipase-D) in the presence of L-
serine and water, thereby substituting the choline group and the ethanolamine group with the
serine group to produce the rearranged phosphatidyl-L-serine.

[0010] Any commercially-available vegetal lecithin, dairy lecithin, or egg yolk lecithin may be
used, with no limitation, as the raw material. Phospholipase-D, for use in the process of
enzymatic conversion, may be derived from vegetables (e.g. cabbage and peanuts), bacteria
(e.g. actinomyces), or any combination thereof that have an activity on lecithin, hydrogenated
lecithin, or lysolecithin in the presence of L-serine and water to produce phosphatidyl-L-serine
or lysophosphatidylserine. A specific, detailed process for such enzymatic conversion is known
in the prior art (e.g. Eibl, A. and Kovatchev, S., "Preparation of phospholipids analogs by
phospholipase-D," Methods in Enzymology, Vol. 72, pp. 632-639, 1981).

[0011] Therefore, according to the present invention, there is provided for the first time a
pharmaceutical/nutritional composition for use in alleviating sympioms associated with
premenstrual syndrome (PMS), the pharmaceutical/nutritional composition including: (a) at
least 2% (w/w) phosphatidyl-L-serine, or salts thereof, out of a total composition, as an
effective ingredient for alleviating at least one PMS symptom selected from the group
consisting of: acne, breast swelling, breast tenderness, tiredness, trouble sleeping, upset
stomach, bloating, constipation, diarrhea, headaches, backaches, appetite changes, food
cravings, joint pain, and muscle pain, wherein: (i) the phosphatidyl-L-serine has a structural
fatty-acid chain derived from at least one raw material lecithin; and (ii) at least one raw material
lecithin is selected from the group consisting of: a vegetal lecithin, an egg yolk lecithin, and a
dairy lecithin.

[0012] Preferably, (iii) the phosphatidyl-L-serine is produced by enzymatic reaction of at least
one raw material lecithin with phospholipase-D; (iv) the vegetal lecithin is selected from the
group consisting of: soybean lecithin, sunflower lecithin, and rapeseed lecithin; and (vi) the
phospholipase-D is selected from the group consisting of: vegetal phospholipase-D, bacterial-
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originated enzyme phospholipase-D, and a combination of vegetal phospholipase-D and
bacterial-originated enzyme phospholipase-D.

[0013] Preferably, (iii) the structural fatty-acid chain is a saturated, hydrogenated fatty-acid
chain.

[0014] Preferably, the pharmaceutical/nutritional composition further includes: (b) a
pharmaceutical excipient.

[0015] Preferably, the pharmaceutical/nutritional composition further includes: (b) a nutritional
excipient.

[0016] These and further embodiments will be apparent from the detailed description and
examples that follow.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] The present invention relates to compositions for alleviating symptoms associated with
PMS and methods of treatment for PMS using such compositions. The principles and operation
for such compositions and methods, according to the present invention, may be better
understood with reference to the accompanying description. Exemplary embodiments of the
present invention are detailed below in the following three examples of the synthetic processes
used 1o produce the compositions.

EXAMPLE 1-1

[0018] Using soybean lecithin as the raw material, phosphatidyl-L-serine is produced by the
following process:

Soybean lecithin (50 g. of Epikuron 135; Cargill, Texturizing Solutions Deutschland GmbH &
Co. KG) and soybean oil (10 g.) were placed in a 300-ml. vial, followed by the addition of ethyl
acetate (50 ml.) for solubilization. A solution (20 ml.) of 0.30 g/ml L-serine dissolved in 0.1M
sodium phosphate buffer, pH 7.0, was added to the resulting solution for thorough blending. A
solution of 500 U/ml. phospholipase-D from cabbage was then added to the mixture solution
for reaction at 25°C for 5 hrs. while stirring.

[0019] In order to inactive the enzyme in the reaction solution, the vial containing the reaction
solution was immersed in hot water. Subsequently, the reaction solution was cooled in ice to
separate the solution into two layers, which were then left to stand for 30 minutes. The upper
layer was then discarded. The remaining lower layer was extracted in chloroform, which was



DK/EP 2322184 T3

then dried under reduced pressure.

EXAMPLE 1-2

[0020] Using egg yolk lecithin (DS-PL95E; Doosan Corp., Venture BG Biotech BU, Korea) as
the substrate, rearranged phosphatidyl-L-serine and phosphatidic acid were produced using
the method described in Example 1-1.

EXAMPLE 2-1

[0021] Soybean lecithin (Epikuron 135; Cargill, Texturizing Solutions Deutschland GmbH & Co.
KG) was processed for hydrogenation. Using the hydrogenated soybean lecithin as the
substrate, phosphatidyl-L-serine was produced using the method described in Example 1-1.

EXAMPLE 2-2

[0022] The soybean lecithin-derived phosphatidyl-L-serine (1 g.) produced in Example 1-1
was solubilized in a mixture solution of n-hexane (15 g.) and ethanol (3 g.). Adding 10%
palladium carbon (0.15 g.) to the solution, the resulting solution was processed for
hydrogenation for about 5 hrs. while stirring under the conditions of room temperature and
ambient pressure.

EXAMPLE 3

[0023] The effect of alleviating PMS symptoms via oral administration was investigated in the
following experiment. Phosphatidyl-L-serine was prepared by Lipogen Products (9000) Ltd. via
the process of enzymatic reaction from a substrate soybean lecithin using the method
described in Example 1-1. Five female volunteers who normally suffer from PMS symptoms
received 100 mg. of phosphatidyl-L-serine three times per day from three weeks before the
expected monthly menstruation until the commencement of menstruation. The results are
presented in Table 1.

Table 1. The effect of alleviating PMS symptoms using a phosphatidyl-L-serine
treatment in an initial treatment regimen experiment.

Subject age PMS physical PMS behavioral Cumulative PMS
symptoms with symptoms with symptoms with
treatment treatment treatment
27 0 + +
35 ++ ++ ++
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Subject age PMS physical PMS behavioral Cumulative PMS
symptoms with symptoms with symptoms with
treatment treatment treatment
32 ++ ++ ++
29 + + +
34 ++ + ++

[0024] The PMS symptom scale used in Table 1 was based on an assessment by the subject.
Examples of the PMS physical symptoms include acne, breast swelling and tenderness, feeling
tired, having trouble sleeping, upset stomach, bloating, constipation, diarrhea, headache,
backache, appetite changes, food cravings, and joint and muscle pain. The PMS behavioral
symptoms include any changes that the subjects noticed in everyday behavior. The results
correlate to the following subjective ranking: "0" = no improvement, "+" = slight improvement,
and "++" = large improvement. As indicated in Table 1, a significant improvement was
observed in all five participants, irrespective of age.

EXAMPLE 4

[0025] The effect of alleviating PMS symptoms via oral administration was further investigated
in the following experiment. Phosphatidyl-L-serine was prepared by Lipogen Products (2000)
Ltd. via the process of enzymatic reaction from a substrate soybean lecithin using the method
described in Example 1-1. After two menstruation cycles after the menstruation date of the test
in Example 3, the same five female volunteers who participated in the test described in
Example 3 above all reported that after cessation of the treatment, their usual PMS symptoms
reappeared. The above five female volunteers then received 100 mg. of phosphatidyl-L-serine
three times per day from three weeks before the expected monthly menstruation until the
commencement of menstruation. The results are presented in Table 2.

Table 2. The effect of alleviating PMS symptoms using a phosphatidyl-L-serine
treatment in a secondary treatment regimen experiment after the re-emergence of
symptoms.

Subject age PMS physical PMS behavioral Cumulative PMS
symptoms with symptoms with symptoms with
treatment treatment treatment
27 + + +
35 ++ ++ ++
32 ++ ++ ++
29 + + +
34 ++ + ++
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[0026] The PMS symptom scale used in Table 2 was based on an assessment by the subject.
Examples of the PMS physical symptoms include acne, breast swelling and tenderness, feeling
tired, having trouble sleeping, upset stomach, bloating, constipation, diarrhea, headache,
backache, appetite changes, food cravings, and joint and muscle pain. The PMS behavioral
symptoms include any changes that the subjects noticed in everyday behavior. The results
correlate to the following subjective ranking: "0" = no improvement, "+" = slight improvement,
and "++" = large improvement. As indicated in Table 2, a significant improvement was
observed in all five participants, irrespective of age.

[0027] As described above, the treatment has a prominent effect for alleviating symptoms
associated with PMS using compositions including phosphatidyl-L-serine as an effective
ingredient either from a dairy raw material (e.g. milk lecithin), or produced by an enzymatic
conversion with phospholipase-D in the presence of L-serine and water from at least one raw
material lecithin selected from vegetal lecithin (e.g. soybean lecithin, rapeseed lecithin, and
sunflower lecithin) or egg yolk lecithin. The treatment can be continuously and readily
administered with no pain because phosphatidyl-L-serine supplied in the compositions
described above is freely ingested. Furthermore, the phosphatidyl-L-serine compositions for
alleviating PMS symptoms can be produced at low cost and in large scale by utilizing the
enzymatic conversion process.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Farmaceutisk sammensatning/naringssammensetning til anvendelse ved lindring af
symptomer forbundet med preemenstruelt syndrom (PMS), hvilken farmaceutiske
sammensa&tning/naringssammenseatning omfatter:
(a) mindst 2 % (w/w) phosphatidyl-L-serin, eller salte deraf, pa basis af den samlede
sammenszatning, 1 dens egenskab af en effektiv bestanddel til lindring af mindst et
PMS-symptom valgt fra gruppen bestdende af: acne, haevede bryster, smme bryster,
treethed, sovnbesvear, maveforstyrrelser, oppustethed, forstoppelse, diarré, hovedpine,
rygsmerter, appetitendringer, spisetrang, ledsmerter og muskelsmerter, hvor:
(1) phosphatidyl-L-serinen har en strukturel fedtsyrekade, der er af afledt af mindst et
lecithinrdmateriale, og
(i1) det mindst ene lecithinrdmateriale er valgt fra gruppen bestdende af: en

vegetabilsk lecithin, en eggeblommelecithin og en malkelecithin.

2. Farmaceutisk sammensztning/n@ringssammensatning ifelge krav 1, hvor:
(111) phosphatidyl-L-serinen er produceret ved enzymatisk reaktion af mindst et
lecithinrdmateriale med phospholipase-D,
(iv) den vegetabilske lecithin er valgt fra gruppen bestdende af sojalecithin,
solsikkelecithin og rapslecithin, og
(v) phospholipasen-D er valgt fra gruppen bestdende af: vegetabilsk phopholipase-D,
phospholipase-D fra enzym af bakteriel oprindelse og en kombination af vegetabilsk
phopholipase-D og phospholipase-D fra enzym af bakteriel oprindelse.

3. Farmaceutisk sammensatning/neringssammensatning ifelge krav 1, hvor:

(ii1) den strukturelle fedtsyrekade er en mettet, hydrogeneret fedtsyrekade.

4. Farmaceutisk sammens&tning/naringssammensatning ifelge krav 1, hvilken
farmaceutiske sammensatning/naringssammensatning yderligere omfatter:

(b) en farmaceutisk excipiens.

5. Farmaceutisk sammensetning/neringssammensatning ifelge krav 1, hvilken
farmaceutiske sammensatning/naringssammensatning yderligere omfatter:

(b) en n&ringsexcipiens.
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