USE OF CITRULLINE AND COMBINATION COMPOUND FOR IMPROVING MALE FERTILITY 5The
invention relates to a combination compound for improving sperm quantity and quality comprising at
least one antioxidant and at least one of the substances C vitamins, E vitamins, zinc, selenium, acetyl
cysteine, L-carnitine, glutathione, lycopene, ubiquino_nf_lo components, and the use thereof as well as
citrulline for improving sperm quality. 10An ever increasing number of couples are finding it more
difficult to conceive the child they desire. In industrialized nations such as Germany and the USA, one
in ten coupleg $recE ATRIS IR NTIdiess BUNATRS RACORIPOY DGR IMIPRGNIGGM SLEN the
increase. Reduced fertility can be caused by man¥ factors, The increasing age of the couples wishing
to conceive may be just as important a factor as ' tal pollution, reduced sperm quality,
defective 15egg cells, unhealthy living as well as others. So-called lifestyle factors also play a decisive
role. One of the crucial factors of fertility for both male and female is an adequate supply to the body of
specific micro-nutrients, energy substrates and vitamins. These days, it is unfortunately increasingly
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wishing to conceive. 25 Whilst the female is already born with egg cells, the male creates sperm
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The compound Fertilovit M manufactured by the applicant is known in this connection. Fertilovit(r) M
contains a combination of vitamins and other vital substances which help to mature sperm in addition

to antioxidants in depot form, affording round the clock protection against oxidative stress. Due to its

specific composition incorporating natural body substances, Ferti- 5lovit(r) M for the male improves
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which the organism is able to produce a sufficient quantity of the polyamines spermine and
spermidine, which occur in the sperm fluid in a high concentration, as well as the protamines
necessary for packaging sperm-DNA and which stabilize the DNA. Omega 3 fatty acids demonstrate a
positive effect on the fusion of egg and semen cells and the prostaglandin and 20steroid hormone
metabolism. In many patients (approximately 70 %), the routine intake of additional antioxidants
through the combination compound significantly improves sperm quality. Patients who do not take
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has anti-oxiga%eg?roperties be- cause it recycles vitamin E and suppresses its pro-oxidative activity.
The tissue concentration of coenzyme Q10 decreases with age, and this decrease can be
compensated by the combination compound. Administering the combination compound with oral
CoQ-10 to infertile male subjects significantly increases the fertilization rate. CoQ-10 also prevents the
production of 20H202 in seminal fluid. Folic acid assists the protamine packaging of the sperm-DNA.
In a male, a diet low in folic acid increases the number of sperm with chromosomal aberrations.
25Males who take in sufficient folic acid through their diet or through vitamin tablets have



sperm exhibiting disomy of the X chromosome (Klinefelter's syndrome) or chromosome 21 (Down's
syndrome) or nullosomy of the X chromosome (Turner) significantly less often. After taking account of
other factors, such as age, alcohol consumption and comorbidity, males with the highest intake of folic
acid (722-1150 j..tg/d) have up to 20-30 percent less sperm with 30aneupliodies in the ejaculate than
males with the lowest intake of folic acid. For every 100 jag of folic acid, the risk is reduced by 3.6
percent. Folic acid also promotes the homocysteine metabolism, which counteracts
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counteract these problems. A positive side-effect is the protective effect of omega 3 fatty acids for the
prostate and heart-circulation system. The 10membrane is made up of fats for the most part. Due to
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extend- 15 usyallyeiontaiesedydsmaiereriny function and increases the arginine level in the blood for
a longer period of time. The organism therefore has the positive effect of a perceptively longer arginine
effect. The use of citrulline to produce a combination compound containing at least antioxidants for
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weight, preferably 6 to 10 % by weight, E vitamins in quantities of 1 to 20 % by weight, in particular 5
to 15 % by weight, preferably 6 to 10 % by weight, B9 vitamins in quantities of 0.005 to 2 % by weight,
in particular 0.009 to 1 % by



30weight, preferably 0.01 to 0.1 % by weight, zinc in quantities of 0.5 to 5 % by weight, in par- ticular
0.8 to 3.5 % by weight, preferably 1.2 to 2.5 % by weight, selenium in quantities of 0.001 to 1 % by
weight, in particular 0.004 to 0.5 % by weight, preferably 0.006 to 0.1 % by weight, acetyl cysteine in
guantities of 0.5 to 10 % by weight, in particular 1 to _64% by - 8 - weight, preferably 2.5 to 4.5 % by
weight, carnitine in quantities of 3 to 30 % by weight, in particular 5 to 25 % by weight, preferably 10 to
23 % by weight, glutathione in quantities of 0.5 to 15 % by weight, in particular 1 to 10 % by weight,
preferably 3xgeGdtheyangialimh iyeapentbmetianttapediti Othéagefin Pyoweigif énupa erthobep to 1 %
by weight, preferably 0.2 5to Q.1 % by weight, and ubiquinone. 10 components in quantities of 0.05 to
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compound enables the vascular function to be assisted by reducing homocysteine values, thereby
assisting an adequate production of sperm and spermatogenesis. Copper is an element of many
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- 10 - E vitamins, zinc, selenium, acetyl cysteine, L-carnitine, glutathione, lycopene, ubiquinone 10
components with citrulline and/or Omega-3-fatty acids. As omega 3 fatty acids, it is preferable to use
eicosapentaenoic acid (EPA) and docosahex- 5aenoic acid (DHA). However, a-linolenic acid (ALA)
may also be used as an omega 3 fatty acid in the com%)ination compound. From the point of view of
producing the combination compound, it is preferable To use fish oil, in which case DHA accounts for
18 % and EPA 12%. It is possible to use omega 3 fatty acids both of animal and vegetable origin.
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enabfng a delayed release of active substances are described in the prior art. For example, vitamin C
may be coated with hydroxypr methyl. cellulose. This prqvides the male 20with an optimum supply.
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e sy U¥3he individual substances in the selected ranges of quantities improves
effectiveness in terms of sperm quality and quantity as a result of the combination compound
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obtain the réXoTRMENIET oY) y 40se A ?ﬂ%‘?eﬁseeﬁt CBrAth (Yeoa%uar}{ity i g Ser d y Vitamin C 50
-200 Vitamiof EdeDzy 0@ ideaosdBsvwvith/agan arfol Btis Sedeszisecdh B2 edvipensated by the combina-
tion compound. Administering the combination compound with oral CoQ-10 to infertile male
subjects significantly increases the fertilization rate. CoQ-10 al so prevents the production of
20 H>0, in seminal fluid.

Folic acid assists the protamine packaging of the sperm-DNA. Inamale, adiet low infolic

acid increases the number of sperm with chromosomal aberrations.

25 Males who take in sufficient folic acid through their diet or through vitamin tablets have
sperm exhibiting disomy of the X chromosome (Klinefelter’s syndrome) or chromosome 21
(Down’s syndrome) or nullosomy of the X chromosome (Turner) significantly less often. Af-
ter taking account of other factors, such as age, alcohol consumption and comorbidity, males
with the highest intake of folic acid (722-1150 pg/d) have up to 20-30 percent less sperm with

30 aneupliodies in the g acul ate than males with the lowest intake of folic acid. For every 100 ug
of folic acid, the risk is reduced by 3.6 percent. Folic acid also promotes the homocysteine
metabolism, which counteracts hyperhomocysteinaemia and advantageously also has an effect

on spermiogenesis.



Acetyl cyste- ine 10- 100 Carnitine 10- 500 Glutathione 10- 100 Lycopene 1 - 15 Ubiquinone 10
components 1 - 50 Omega 3 fatty acids 100 - 1000 Citrulline 1 - 600 - 12 - Copper 0.05 - 10 Vitamin
B12 0.01 - 1 Vitamin B6 1 - 10 Carotinoids 0.1 - 10 Excipients, such as auxiliary substances, fillers,
carrier substances, binding agents, etc., which are negessary for the technical processing of the
combination compound proposed by the invention arealso used. However, these excipients have no
therapeutic effect and no positive 5Seffects on the sperm and therefore do not constitute therapeutically
active substances within the meaning of the invention. Examples of embodiments of the composition
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structure of the sperm, which isimportant in terms of fusing semen cells and egg cells during
the actua fertilization because a balanced membrane structure of the cells plays an important

5 role in healthy sperm function. Compared with fertile males, infertile males have alower pro-
portion of polyunsaturated fatty acids, and in particular alower proportion of omega 3 fatty
acids. This goes hand in hand with areduced sperm count, motility and structure of the sperm.
An intake of omega 3 fatty acids can counteract these problems. A positive side-effect isthe
protective effect of omega 3 fatty acids for the prostate and heart-circulation system. The

10 membrane is made up of fats for the most part. Due to changing dietary conditions, the rela-
tive proportions of different fatty acids in cell membranes have been shown to have changed
in recent years. In particular, the essential polyunsaturated omega 3 fatty acids are present in
too low amounts, relatively speaking. This has an effect on processes such as the fusion of
egg and semen cells, for example, aswell as the prostaglandin and steroid hormone metabo-

15 lism. Whilst it has been shown that saturated and also single unsaturated fats have a damaging
effect on sperm quality, both omega 6 and omega 3 fatty acids are very good for sperm quali-
ty. Also of importanceis the ratio of omega 3 fatty acids to omega 6 fatty acids.

The combination compound may also contain citrulline. The body uses citrulline for the syn-
20 thesis of arginine. An important property of arginineisthat it isin turn a precursor of the neu-
rotransmitter nitrogen monoxide (NO). The enzyme nitrogen monoxide synthase catalyzes
conversion of the amino acid arginine into endothelium derived relaxing factor (EDRF) — an-
other name for nitrogen monoxide. This diffuses through the muscle layers of the vessels and
Corpus cavernosum. Here, by activating the enzyme guanylate cyclase, it leads to increased
25 diffusion of cyclic guanosine monophosphate (cGMP). The increase in cGMP causes arelaxa-
tion of the smooth musculature and hence a decrease in vascular tone. Consequently, gaseous

NO spreads through the cardiac muscle and causes a relaxation of vascular smooth muscles.

By releasing nitrogen monoxide, the amino acid L-arginine improves the blood flow and oxy-
30 gen supply to the coronary and peripheral blood vessels, inhibits the formation of lumpsin
thrombocytes and reduces blood pressure. These mechanisms also enable the ability to main-

tain an erection of the member to be increased.
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Arginineis also necessary for normal spermatogenesis. From arginine, the body specifically
forms the polyamines spermine and spermidine, which occur in a high concentration in the
seminal fluid, as well as the protamines which are necessary for packaging the sperm-DNA
and which stabilize the DNA.

The combination compound already leads to an increase in sperm quantity and motility after 6
to 8 weeksin infertile males. However, the disadvantage of arginine, administered orally, is
that it does not offer optimum bio-availability. The amino acid L-citrulline is an important
precursor for producing arginine in the body but, by contrast with arginine, it is very much

10 better enterally resorbed. It therefore has a very good bio-availability. Taken oraly, L-
citrulline is absorbed into the blood stream viathe intestines and converted to L-arginine in
the body. Studies have shown that taking a supplement incorporating citrulline can increase
the arginine level more effectively than if the same dose of arginine were taken directly. Since
the body converts citrulline into arginine with atime delay, citrulline has the effect of extend-

15 ing dwell time based on the retard function and increases the arginine level in the blood for a
longer period of time. The organism therefore has the positive effect of a perceptively longer
arginine effect. The use of citrulline to produce a combination compound containing at |east
antioxidants for improving sperm quality has therefore al'so been shown to be of advantage.

20 It has also been found to be of advantage to use aratio of eicosapentaenoic acid to docosahex-
aenoic acid of 3 to 2, because the sperm count can be increased and the motility and structure
of the sperm improved.

The positive effects of the individual substances combined with one another in an optimum

25 ratio, thereby increasing sperm quality and their number as effectively as possible, can be
obtained by opting for quantities of the substances C vitaminsin quantities of 1 to 20 % by
weight, in particular 5 to 15 % by weight, preferably 6 to 10 % by weight, E vitamins in quan-
tities of 1 to 20 % by weight, in particular 5 to 15 % by weight, preferably 6 to 10 % by
weight, B9 vitamins in quantities of 0.005 to 2 % by weight, in particular 0.009 to 1 % by

30 weight, preferably 0.01 to 0.1 % by weight, zinc in quantities of 0.5to 5 % by weight, in par-
ticular 0.8 to 3.5 % by weight, preferably 1.2 to 2.5 % by weight, selenium in quantities of
0.001 to 1 % by weight, in particular 0.004 to 0.5 % by weight, preferably 0.006 to 0.1 % by
weight, acetyl cysteine in quantities of 0.5 to 10 % by weight, in particular 1 to 6 % by
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weight, preferably 2.5 to 4.5 % by weight, carnitine in quantities of 3 to 30 % by weight, in
particular 5 to 25 % by weight, preferably 10 to 23 % by weight, glutathione in quantities of
0.5to 15 % by weight, in particular 1 to 10 % by weight, preferably 3 to 6 % by weight, lyco-
pene in quantities of 0.05 to 3 % by weight, in particular 0.08 to 1 % by weight, preferably 0.2
to 0.1 % by weight, and ubiquinone 10 components in quantities of 0.05 to 10 % by weight, in
particular 0.1 to 5 % by weight, preferably 0.8 to 3 % by weight, and omega 3 fatty acidsin
quantities of 5 to 50 % by weight, in particular 10 to 40 % by weight, preferably 20 to 35 %
by weight, and/or citrulline in quantities of 5 to 40 % by weight, in particular 8 to 30 % by
weight, preferably 12 to 20 % by weight, relative to the total weight of the therapeutically
active substances of the combination compound. Incorporating B6 vitamins and B12 vitamins
in the combination compound enables the vascular function to be assisted by reducing homo-

cysteine values, thereby assisting an adequate production of sperm and spermatogenesis.

Copper is an element of many enzymes (metalloenzymes) and hence an essential trace ele-

ment for life, which therefore also assists optimum sperm production.

Sperm quality is also improved by the high antioxidative potential of the other carotinoids.

It has also proved to be of advantage to add copper in quantities of 0.001 to 1 % by weight, in
particular 0.003 to 0.5 % by weight, preferably 0.05 to 0.1 % by weight, B6 vitamins in quan-
tities of 0.05 to 3 % by weight, in particular 0.08 to 1 % by weight, preferably 0.2 to 0.1 % by
weight, B12 vitaminsin quantities of 0.001 to 1 % by weight, in particular 0.003 to 0.5 % by
weight, preferably 0.05 to 0.1 % by weight, other carotinoids, such as B-carotin, a-carotin, f3-
cryptoxanthin, lutein and zeaxanthin in quantities of 0.05 to 3 % by weight, in particular 0.08
to 1 % by weight, preferably 0.2 to 0.1 % by weight, relative to the total weight of the thera-
peutically active substances of the combination compound, because the advantageous effects
described above have a cumulative effect on development of the sperm. As aresult of the
composition of the combination compound described above, cooperation of the individual
substances with one another is optimized and the synergetic effects enhanced. In addition, a

balanced interaction with the other substances can be achieved.

The combination compound may be used both as a medicament with a balanced diet or as a

food supplement and, if authorized as a medicament with a balanced diet, the user can be as-
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sured that the compound has been through at least one clinical study, whereas if authorized as
afood supplement, the compound will be more easily and optionally more discreetly availa
ble.

It has also been found to be of advantage to use citrulline for the treatment of oligozoo-
spermia, asthenozoospermia and/or teratozoospermia. Citrulline has been found to be effec-
tivein daily doses of 100 mg to 1000 mg, in particular 150 mg to 500 mg, preferably 200 mg
to 300 mg, which guarantees an adequate level of citrulline in the organism, thereby enabling

normal spermatogenesis. Thisresultsin a high sperm quantity and good sperm motility.

Citrullineisincorporated in the combination compound in quantities of 2 to 50 % by weight,
in particular 5 to 35 % by weight, preferably 10 to 20 % by weight, relative to the total weight
of the therapeutically active substances of the combination compound, which on the one hand
results in an effective level of citrulline but without the risk of an excessive dose. The selected
proportion by weight also results in good processability during manufacture of the combina-

tion compound.

The invention describes citrulline for use in atherapeutic process for treating poor spermio-
gram results. The combination with antioxidants has proved to be particularly beneficial. An
antioxidant within the meaning of the invention is achemica compound which selectively
prevents undesirable oxidation of other substances. Antioxidants are of major physiological
important due to their action as radical scavengers. They inactivate reactive oxygen species
(ROS) in the organism, the excessive occurrence of which leads to oxidative stress. Oxidative
stress is one of the contributing factors to the aging process and to the impairment of fertility

and is also afactor in connection with the occurrence of awhole series of illnesses.

The invention also describes citrulline for use in amethod of producing a combination com-
pound for treating poor spermiogram results. The effects of the different substancesin the
combination compound were described above. Based on the specific selection of substances
in the corresponding quantities, the combination compound has proved to be of particular
advantage in the treatment of poor spermiogram results in cases of oligozoospermia, astheno-

zoospermia and/or teratozoospermia. Of particular advantage is a combination of C vitamins,
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E vitamins, zinc, selenium, acetyl cysteine, L-carnitine, glutathione, lycopene, ubiquinone 10

components with citrulline and/or Omega-3-fatty acids.

Asomega 3 fatty acids, it is preferable to use e cosapentaenoic acid (EPA) and docosahex-
aenoic acid (DHA). However, a-linolenic acid (ALA) may also be used as an omega 3 fatty
acid in the combination compound. From the point of view of producing the combination
compound, it is preferable to use fish oil, in which case DHA accounts for 18 % and EPA

12%. It is possible to use omega 3 fatty acids both of animal and vegetable origin.

The combination compound proposed by the invention is particularly beneficia in terms of
the requirements of the male organism if wishing to conceive. It may be used both as a food
supplement, a dietary foodstuff for specific medical purposes (supplementing a balanced diet)
and as a medicament.

The combination compound proposed by the invention contains a specially adapted mixture
of antioxidants, some in depot form, and other nutrients and minerals which are important for
the reproductive cells. For example, vitamin C may be incorporated as aretard form. Prepara-
tions enabling a delayed release of active substances are described in the prior art. For exam-
ple, vitamin C may be coated with hydroxypropylmethyl cellulose. This provides the male
with an optimum supply. Naturally, it would aso be possible to use other methods known

from the prior art which enable the delayed release of vitamin C.

The active mechanisms of the individual substances in the combination compound proposed
by the invention are complex. In addition to providing nutrients and inducing enzymes, an

essentia active mechanism is the selective reduction of oxygen radicals.

The combination of mutually adapted active ingredients in the combination compound pro-
posed by the invention has demonstrated in trials that it leads to a significant improvement in

the fertility of males.

The mechanisms described above preferably work in combination with the active substances

and by assisting other antioxidants.
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The synergistic effect of the individual substancesin the selected ranges of quantitiesim-
proves effectiveness in terms of sperm quality and quantity as a result of the combination

compound proposed by the invention.

The use of citrulline, optionaly in conjunction with at least one antioxidant or omega 3 fatty
acids with at |east one antioxidant together with the combination compound proposed by the
invention is preferably recommended for oral administration. The compound may be used as

both a human and veterinary product.

The table below sets out the quantity ranges for the recommended daily dose of the individual
active ingredients relevant to the invention. The combination compound proposed by the in-
vention may be taken in the form of two capsules per day. However, the quantities of sub-
stances may be selected so that only one capsule is necessary per day in order to obtain the
recommended daily dose.

Ingredient Recommended quantity in mg per day
Vitamin C 50 -200
Vitamin E 10-120
Folic acid 0.1-0.7
Zinc 5-50
Selenium 0.02-0.2
Acetyl cyste- 10-100
ine
Carnitine 10 - 500
Glutathione 10 - 100
Lycopene 1-15
Ubiquinone 1-50
10 compo-
nents
Omega 3 100 — 1000
fatty acids
Citrulline 1-600
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Copper 0.05-10
Vitamin B12 001-1
Vitamin B6 1-10
Carotinoids 0.1-10

Excipients, such as auxiliary substances, fillers, carrier substances, binding agents, etc., which
are necessary for the technical processing of the combination compound proposed by the in-
vention are also used. However, these excipients have no therapeutic effect and no positive
effects on the sperm and therefore do not constitute therapeutically active substances within

the meaning of the invention.

Examples of embodiments of the composition of the therapeutically active substancesin mg
per daily dose of the combination compound proposed by the invention which produce the

advantageous effects are set out below.

Ingredients | 1 2 3 4 5 6 7 8 9 10
Vitamin C - 50 | 120 | 150 | 100 | 180 | 200 | 100 | 80 | 100
Vitamin E - 10 | 20 | 50 | 100 | 100 | 120 | 100 | 60 | 80
Folic acid - 01 |1 03| 03| 05|06 |07 | 05| 04| 05
Zinc - 5 10 15 | 25 | 40 | 50 | 25 | 30 10
Selenium - 002]|005|007| 01 | 012 | 02 | 01 | 009 | 015
Acetyl cyste- | - 10 40 30 50 90 | 100 | 50 80 80
ine
Carnitine - 10 | 100 | 200 | 300 | 400 | 500 | 300 | 250 | 350
Glutathione - 10 20 25 50 80 | 100 | 50 90 70
Lycopene - 1 2 3 4 25 15 4 13 10
Ubiquinone - 1 3 10 15 15 50 15 30 40
10 compo-
nents
Omega 3 - 100 | 200 | 400 | 500 | 350 | 1000 | 500 | 700 | 900
fatty acids
Citrulline 500 | 100 | 300 | 800 | 300 | 600 | 600 | 200 | 60 10




Tests showed that example 5 was particularly effective. A composition based on example 5 was found

to improve

the spermiogram and lead to an increase of ca. 20 % increase in fertili- 5zation rate.

Generally speaking, it was found that the compound proposed by the invention significantly improved
sperm quantity and quality in more than 70 % of male The table below sets out examples for the
composition of the substances in absolute figures for o combination compounds proposed by the
invention which produce advantageous ef- 10fects. Ingredients Quantity in mg per daily dose % by

weight Quagipps mg pér dailyf dose Y% hy weight Vitamin|C@.§0[7.437156§3 100.7.398146p2 Vitamin
E 100 7.437715603 100 7.39814602 Eplic acid (vitamin B9) 0.5 003718578 0 5 0.03699073|Zinc 25
1.8592890[V3MIBAERE5 T - | 005 - - {oor] - o009 - .

Vitamin B6 - - - - - 1 - 3 2 -

Carotinoids - - 5 - 5 - 3 - 3

Fillers and

carrier sub-

stances v v v v v v v v v v

Tests showed that example 5 was particularly effective. A composition based on example 5

was found to improve the spermiogram and lead to an increase of ca. 20 % increase in fertili-

5 zation rate. Generally speaking, it was found that the compound proposed by the invention
significantly improved sperm quantity and quality in more than 70 % of males.
The table below sets out examples for the composition of the substances in absolute figures
for two combination compounds proposed by the invention which produce advantageous ef-

10 fects.
Ingredients Quantity in | % by weight |Quantity in mg| % by weight
mg per daily per daily dose
dose

Vitamin C 100 7.43715603 100 7.39814602
Vitamin E 100 7.43715603 100 7.39814602
Folic acid (vitamin B9) 05 0.03718578 05 0.03699073
Zinc 25 1.85928901 25 1.84953651
Selenium 0.1 0.00743716 0.1 0.00739815
Acetyl cysteine 50 3.71857802 50 3.69907301
Carnitine 300 22.3114681 300 22.1944381
Glutathione 50 3.71857802 50 3.69907301
Lycopene 4 0.29748624 4 0.29592584
Ubiquinone 10 components 15 1.1155734 15 1.1097219
Omega 3 fatty acids 500 37.1857802 500 36.9907301




Selenium 0.1 0.00743716 0.1 0.00739815 Acetyl cysteine 50 3.71857802 50 3.69907301 Carnitine
300 22.3114681 300 22.1944381 Glutathione 50 3.71857802 50 3.69907301 Lycopene 4 0.29748624
4 0.29592584 Ubiquinone 10 components 15 1.1155734 15 1.1097219 Omega 3 fatty acids 500

37.1857802

-14 -

Citrulline 300 14.8743121 300 14.796292
Copper - 0 3 0.22194438
Vitamin B12 - 0 0.09 0.00665833
Vitamin B6 - 0 1 0.07398146
Carotinoids - 0 3 0.22194438

Based on one embodiment, the combination compound proposed by the invention comprises
L-carnitine, L-ascorbic acid, D-alpha-tocopheryl acetate, folic acid, silicon dioxide, calcium
carbonate, N-acetyl-L-cysteine, glutathione, corn starch, zinc oxide, coenzyme Q10, lyco-

5 pene, vegetable ails, pteroyl-L-glutamate, sodium selenite, fish oil and citrulline. The capsule
shell is preferably made from cellulose, but may be of any other type. Vegetable oils are an
option because the raw materia lycopeneis solublein oil and dissolves in them. Instead of
sodium selenite, the organic variant of L-selenomethionine may also be used. Corn starchisa
carrier substance for the otherwise oily vitamin E.

10
The positive effect of citrulline and the combination compound proposed by the invention
may be used both in preparation for a natural pregnancy as well asin preparation for insemi-

nation, in vitro fertilization and intracytoplasmic sperm injection.

15 The combination compound proposed by the invention should be taken twice aday oraly in

the form of a capsule. The recommended minimum period of treatment is 3 months.

All the figures relating to ranges of values in the description should be construed as meaning
that they include any and al part-ranges, in which case, for example, the range of 1 to 10

20 should be understood as including all part-ranges starting from the lower limit of 1 to the up-
per limit of 10, i.e. all part-ranges starting with alower limit of 1 or more and ending with an

upper limit of 10 or less, e.g. 1t0 1.7, or 3.2t0 8.1 or 5.5to 10.

The embodiments illustrated as examples represent possible variants of the combination com-

25 pound, and it should be pointed out at this stage that the invention is not specifically limited to
the variants specifically illustrated, and instead the individual variants may be used in differ-
ent combinations with one another and these possible variations lie within the reach of the

person skilled in this technical field given the disclosed technical teaching. Accordingly, all



500 36.9907301 - 14 - Citrulline 300 14.8743121 300 14.796292 Copper 0 3 0.22194438 Vitamin
B12 0 0.09 0.00665833 Vitamin B6 0 1 0.07398146 Carotinoids 0 3 0.22194438 Based on one
embodiment, the combination compound proposed by the invention comprises L-carnitine, L-ascorbic
acid, D-alpha-tocopheryl acetate, folic acid, silicon d_i<1>g'(je, calcium carbonate, N-acetyl-L-cysteine,
glutathione, corn starch, zinc oxide, coenzyme Q10, lIyCo- 5pene, vegetable oils, pteroyl-L-glutamate,
sodium selenite, fish oil and citrulline The capsule shell is preferably made from cellulose, but may be
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10 The positive effect of citrulline and the combination compound proposed by the invention may be
used both in preparation for a natural pregnancy as well as in preparation for insemination, in vitro
fertilization and intracytoplasmic sperm injection. 15The combination compound proposed by the
invention should be taken twice a day orally in the form. of a capsule. The recommended minimum
period of treatment is 3 months. All the figures relating to ranges of values in the description should be
construed as meaning that they include any and all part-ranges, in which case, for example, the range
of 1 to 10 20 should be understood as including al|pariianges starting from the lower limit of 1 to the
upper limit of 10, i.e. all part-ranges starting with a lower limit of 1 or more and ending with an upper

limit of 10 or less, e.g. 1 to ]h7 or 3.2t0 8.1 or.5.51t0 10, The embodlmentsJDus ated as examples
represent p635|ble varidrfdl *%%WMW%W%B@%G%HW%MEH f¥t SO SN

stage that thednyestatidsi oaitspeelivallydbmizass witbri Medadte spesiiicaibtyiusttated, and instead the
individual variants may be used in different combinations with one another and these possible

variations lie within the reach of the person skilled in this technical field given the disclosed technical
teaching. Agcordingly, auommmamimmmm@mﬁmmqmmnedowammmmwdual
details of t évarﬁnts des rlbed and illystrated are possible and f [l within the scoEe of the invention.
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20 25 - 16 effdayospdnd abidpinairen oammponehfer improving sperm quantity and quality, comprising
at least one antioxidant, wherein it contains citrulline and/or omega 3 fatty acids. S 2. Combination

compound according to claim 1, wherein it contains at least one of the substances C vitamins, E
vitanns, zige, seleniuncamtylbﬂpatebmpchunamittﬁrdi rgjutatraond, dy ) peees nbiqantains e omega

component 3.Combination ¢ ound according,to claim 1 ar 2 wherein jt ins the omega 3
fatty acics, 0P B P e SR SR e 8o R mbinacion
compound according to one of claims 1 to 3, wherein it contains C vitamins in quantities of 1 to 20 %
by weight, in particular 5.to 15 % b Wel refera 1510 10,% eight, E vitamins in ntities
of 1 to 20 % by weight, | Bl%yp %%“3/8 é) QIH? p?@?e?aﬁl@ @%&V{ /ov\gm ajﬂ Uqﬁlgmns in
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in particular. 1 to 6 % era % eight rnltlne | uantities to
by weight, i &’i\r |cu grr)@qg% elgép% era% 5%5}\3{% O/C e|g Pg% S H8ne n qugntltles
of 0.5 to 1504 by 3ibkitwiel g;mrﬂmptam marjm)@/mtg@\%ugyvargmerpmgemme% by 200Gty hetgiene in
quantities ol AR %ﬂaﬁ‘u\fv % Bor s U)abyovx(/)e|8 gnt, in S gr¥| cular 0.004 to 0.5 % by weight, pref-

20 erably 0.006 to 0.1 % by weight, acetyl cysteinein quantities of 0.5 to 10 % by weight, in
particular 1 to 6 % by weight, preferably 2.5 to 4.5 % by weight, carnitine in quantities of 3 to
30 % by weight, in particular 5 to 25 % by weight, preferably 10 to 23 % by weight, glutathi-
one in quantities of 0.5 to 15 % by weight, in particular 1 to 10 % by weight, preferably 3 to
6% by weight, lycopene in quantities of 0.05 to 3 % by weight, in particular 0.08 to 1 % by

25 weight, preferably 0.2 to 0.1 % by weight, and a ubiquinone 10 component in quantities of
0.05to 10 % by weight, in particular 0.1 to 5 % by weight, preferably 0.8 to 3 % by weight,
and omega 3 fatty acids in quantities of 5 to 50 % by weight, in particular 10 to 40 % by
weight, preferably 20 to 35 % by weight, and/or citrulline in quantities of 0.5 to 40 % by
weight, in particular 1 to 30 % by weight, preferably 12 to 20 % by weight, relative to the

30 total weight of the therapeutically active substances of the combination compound.

5. Combination compound according to one of claims 1 to 4, wherein it contains
copper, other carotinoids, B6 vitamins, B12 vitamins.



25weight, preferably 0.2 to 0.1 % by weight, and a ubiquinone 10 component in quantities of 0.05 to 10
% by weight, in particular 0.1 to 5 % by weight, preferably 0.8 to 3 % by weight, and omega 3 fatty
acids in quantities of 5 to 50 % by weight, in particular 10 to 40 % by weight, preferably 20 to 35 % by
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preferably 12 to 20 % by weight, relative to the 30tota]r weight of the therapeutically active substances
of the combination compound. S.Combination compound according to one of claims 1 to 4, wherein it
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according tg claim 5, wherein it contains copper in quantities of 0.001 to 1 % by weight, in particular
0,003 t0 0.5%% by weiglhtCBIRAALENFATBRSHIE LoR GG TB S-HERTHI AT RPRFIDS to 3 %
by weight, i?mtttmé@r 0.081t 1 Sﬁwwel@iﬁtht?w@fm@blmeam%m% b;;] we'igl;tt,,pﬁg‘éruﬁmms in )
guantities o 0.001 to 1 % weight, in particular.0.003 {0 0.5 %t y weight, preferaply 0.05 {0 0.1 % by
weight, othd Lo ke Bl B AR L LT GRA S00 e Sk P B
quansgties of@uwiel ght)qbsf arghiihd. pariculey EgHo BLA-hyaviighh duahetrRBpI0D01 1 % by
weight, relative to the total weight of the th utically active supstances of combinatio
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ament, balaageandiat andioadgochastpplernaotinl Bccipatinainr, thethemimenk eialigazqosnaisia,
asthenozoospermia /or tera- tozoospermia. 9.Citrylline according tq clai wherein it is contained
ina combin%ﬁ@ﬁbﬁ%g’osyn\ﬁ%gmp'm& ?58&%8;11;‘5/“ %?3 iVE s%é??@@@ﬁﬁ t:?ssaf ﬁ%’@f one
antioxidant wASigitO rativéittetiae asted wei ttabhithed e Sheutheaitinatti sedslibiratexsst iheledinbiostierof 1

mg rEh%GOO mg: in ﬁarticular 10 mg to 500 mg, preferably 200 mg to 400 mg. 11. Citrulline according to
claim’8 to 10, h it is incorporated in quantities of 25 0.5 to 40 % by weight, in particular 5 to 35
% by weight, preferably 10 to 20 % by weight, relative to the total weight of the therapeutically active
substanceSff the Comquqs%tbqr%h%oga%%ﬁjﬁgion compound according to one of claims 1 to 6 as a medic-

ament, balanced diet and/or food supplement.

15 8. Citrulline for the treatment of oligozoospermia, asthenozoospermia and/or tera-
tozoospermia.
9. Citrulline according to claim 8, wherein it is contained in a combination com-

pound comprising therapeutically active substances, such as at least one antioxidant.

20
10. Citrulline according to claim 8 or 9, wherein it is administered in daily doses of
1 mg to 600 mg, in particular 10 mg to 500 mg, preferably 200 mg to 400 mg.

11. Citrulline according to claim 8 to 10, wherein it isincorporated in quantities of
25 0.5 to 40 % by weight, in particular 5 to 35 % by weight, preferably 10 to 20 % by weight,
relative to the total weight of the therapeutically active substances of the combination com-

pound.
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