Use of a conbination of D-aspartic and L-aspartic acids or salts thereof for
the treatnment of nale infertility The present invention concerns the use of a
5 conbination of D-aspartic and L-aspartic acids or salts thereof for the
treatment of male infertility. In particular, the invention concerns the use
of a m xture consisting of a m xture of D-aspartic and L-aspartic acids or
salts thereof, preferably at least at ratio 10 1:1 in order to stinulate the
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Currently used treatments for male infertility

30 involve the use of injected or oral administered drugs.
Among injected drugs, Menotropin, active principle in
menogon vials, comprising a preparation of
gonadotropines (FSH and LH, in equal amount) extracted

from post-menopause woman urine, therefore named
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disadvantage of this therapy is high cost, since most
used therapy scheme involves the  intramuscular
20 administration three times a week over a three month
cycle and low patient compliance due to the repeated
intramuscular weekly administrations.
An alternative therapy involves the treatment with
gonadotropine (GnRH) releasing hormone. This therapy
25 involves a pulsed administration using portable pump
(intravenously or subcutaneously) at 90-120 minute
intervals. Although such a treatment within three
months restores the concentrations of testosterone and
gonadotropines and stimulates the spermatogenesis, on
30 the other hand it implies that the patient must carries
a portable pump equipped with urinary catheter and this
can be uncomfortable for these patients.
As to oral therapies, the same can comprise
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15 of sperm concentration.

Various not controlled studies have reported
variable increments of sperm concentration and a
pregnancy rate variable from 0 to 80% and wherein the
treatment response was observed nearly exclusively for

20 low to moderate oligozoospermia (10-20 milioni/ml)
suffering patients. In the 1light of said data, the
World Health Organization (WHO) carried out a double
blind multicentre study, placebo versus clomifen
citrate, for idiopathic oligozoospermia suffering

25 patients which study detected no improvement of the
rate pregnancy in patients treated with this drug (WHO,
Special Programme of Research, Development and Research
Training in Human Reproduction Annual Technical Report
1990. Geneva: WHO 1991: 146-7).

30 Again as an oral therapy, aromatase inhibitors, as
for example testolactone, can be used. In not
controlled studies, the administration of testolactone
(1 g/day) to oligozoospermia suffering subjects has
been suitable to increase the sperm concentration and



10 brain as published in collaboration with Antonio Guditta in J. of
Neurochem stry (Ref. 1-2). Successive nesearches carried out by the sane

aut hor in collaboration with other Italian and not Italinan researchers have
demonstrated that the D-aspartic acid 15 occurs not only in the nervous, but
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15 the first therapeutic attempts carried out to improve
seminal parameters in oligozoospermia affected
patients. Currently two weak androgenic compounds are
used. Mesterolon, a 5a-reduced testosterone derivative
not affecting gonadotropine secretion has been used as

20 mono therapy at daily concentrations from 50 to 150 mg
in various trials resulting in different modifications
of seminal parameters. The most recent studies and WHO
analysis have not documented meaningful variations of
all analyzed seminal parameters and pregnancy

25 percentage compared to pre-treatment and placebo
treated group values. Similarly testosterone
undecanoate appeared to be suitable in improving
seminal parameteré in controlled studies without
affecting gonadotropine and testosterone levels;

30 however successive trials have not confirmed these
results and therefore the use of this compound is to be

further verified.
At last, L-arginine or other L-amino acid

combinations and/or vitamin supplements as coadjuvants
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in oligoastenospermia and hyposomia, by oral
administration 2-3 times daily for three months.

In the light of above it is apparent the need to
provide new methods for the treatment of male

5 infertility overcoming the disadvantages of the known
methods.

D-aspartic acid is a natural amino acid detected
firstly in 1977 by Antimo D'Aniello within octopus
(marine mollusc scientifically named Octopus vulgaris)

10 brain as published in collaboration with Antonio
Giuditta in J. of Neurochemistry (Ref. 1-2). Successive
researches carried out by the same author in
collaboration with other Italian and not Italinan
researchers have demonstrated that the D-aspartic acid

15 occurs not only in the nervous, but also in the

endocrine system of many marine as mollusc, crustacean,

opisthobranc and fish (Ref. 3-5) and terrestrial
animals, as frog (Ref. 6-7), lucertola (Ref. 8),
chicken (Ref. 9), rat (Ref. 9-11), sheep (12) and human
20 (Ref. 13-15). The concentration is variable from

species to species. Generally, in less advanced animals
D-aspartic acid is present in a greater amount compared
to more advanced ones. Moreover, it has been detected
that this amino acid in mammals, including humans,
25 during the embryonic 1life 1is found at elevated
concentrations in brain where it plays a role in the
development of nervous system. On the contrary, during
the adult life, D-aspartic acid is present ad elevated
concentrations in endocrine system and particularly in
30 pituitary gland and testicle where it plays a role in
the endocrine system. For a complete review see (Ref.
16) and following table 1, derived from a publication
of the authors in Brain Reserch Review vol. 53, pages
215-234, 2006, showing the D-aspartate content in the
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Species Animals Tissues D-Aspartic acid
nmol/g tissue
Molluscs Octopus vulgaris brain 8000-15000
Octopus vulgaris retina 3000-4000
Octopus vulgaris testicle 2000-3000
Opistho Aplysia fasciata ganglia 600-800
brancs Aplysia limacina ganglia 3000-4000
Tunicates C. Intestinalis ganglia 300-500
Crustaceans Rock lobster brain 4000-5000
Rock lobster retina 800-900
Amphibians Rana esculenta testicle 200-300
Harder 100-150
gland
Reptiles Podarcis sicula reproduction 20-30
organs
Fishes Merlucius merlucius brain 30-40
Birds Gallus gallus
Embryon: brain and retina 300-600
Adult: rain and retina 30-50
Mammal Rat brain (embryon) 250-350
brain (adult) 15-30
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The values represent average concentration in nmol of
D-Asp/g in fresh tissues (A. D’Aniello; Brain Research
Review, 53, 215-234, 2006) (Ref. 16).

15 Studies about D-aspartic acid in rat have
evidenced that, if this compound is orally
administered, it is suitable to induce a temporary
increase in blood of some hormones as: luteinizing
hormone (LH) (Ref: 17-18), growth hormone (Ref: 18),

20 prolactin (PRL) (Ref: 19) and testosterone (Ref: 17-
18). Finally recently it has been also demonstrated
that D-aspartic acid is involved in human male
infertility (Ref. 20).

It has been observed for man that in seminal

25 1liquid and spermatozoa of physiologically fertile
people (people who have number of spermatozoa higher
than 20 milions/ml of seminal 1liquid and motility
higher than 70%) D-aspartic acid 1is present at
concentration of 80+24 nmol/ml in seminal liquid and

30 130430 fmol/spermatozoon. Instead, in seminal liquid of
infertile people, that is people who have a lower than
normal number of spermatozoa in seminal liquid and a
motility  thereof under of physiological values

(oligoastenozoospermia suffering) and in seminal liquid
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INormospermic donors. 20ligoastenoteratospermic donors.
25 >Azoospermic donors.

The values indicate the average and standard
deviation obtained from 10 seminal liquid samples from
normal donors, 10 seminal liquid samples from
oligoastenoteratospermic donors (seminal liquid

30 containing a spermatozoon number lower than 20
millions/ml of semen) and 10 seminal liquid samples
from not obstructive azoospermic donors (donors with a
spermatozoon number lower than 1 million/ml of semen).

D-aspartic acid value was obtained wusing a



In the case of conbination of D-aspartic and Laspartic acids or one or nore
correspondi ng salts thereof of alkaline or alkaline earth netals, the
concentration of D-aspartic acid or salts thereof can 20 vary from501 to

99. 5% whil e, the concentration of Laspartic acid or salts thereof can vary
fromO.05%to 501, said percentages being based on total weight of Daspartic
and L-aspartic acids or salts thereof. According to an alternative enbodi nent,
the 25 concentration_of ar .1 ' t of; ca I; 4 50%t o
80% and t he con%%%?%g%?or%%ﬁgmés%xgor I céj%lgal{pcﬁ]gér ?ﬁ@fhéﬁo?o}:‘%ﬁﬁ\%ﬁ% rom 20%
to 50% said pewieht Rgespbetagebaxddase -t Sihg dief Eprense paASpRrASP3&N4C
L-aspartic aCid?cﬁé Sfméﬁ?t'H%f%gspé¥%f¥““3ﬂ3 ng1t goa sRetbeerad ospeatiient the
concentration o aspartTc acid or salts thereof is 80% and t%% concentration
of L-aspartic adPEOBF ¥art Siduidsants 509, Ps&i% Perdtht 5hEs Wditg b5Sed on
total weights of ;RBE§aIS1 iGcHHL dnaishadidspamits andsatsospermedd . dohbrs
Alternatively, the concentrat%on OE gasBaLt' coilci d or salts thereof or of
L-aspartic aci d?0POs¥PPsStHBHESF2MS 588 “s&i d "percent ages bei ng based on tot al
wei ght of Daspartic Thebd - asgathér witbalatherharemiltAceotarhadt §05 LR urt her
enbodi ment - L 1e38e05eRY! B M Ap AU 86! nohosAbhe [(eieahiiaap. 5% and

the concentrati 6n o asparti c -aci or salts thereof is 0,05% said
percent ages bei hgribased emd crestorkerenef (Redspdrt iAnAnd8) - dAGFANL i ds or

salts theregf. éBEﬁ@heaa%xa drhe RIeSendiéaveat tratr eher sidnd mictt relhsitaruct i ve
male infertility c [ '

aracterized by oligo and/or._ astenozgosper m j ¢
wi t hout .hypog.onﬁéoPre'a‘;?Pé‘rlrry‘-ﬁog’(‘)ﬁ‘]-_zﬁ’dité’mq“ar.1 PéallY n°Par ?FPEF’&? %h\eﬁos%s[q of
D-aspartic acidfer Ldb aspettixoi Sagssoithducsadl arorincrexsar @fof LEodingn and
pot assi um or na neglﬁum or _zinc sgllltg. and LEKERERUSOHEPOr h&Hbet N ana

conposi ti on accGFEFRGEEG e i WUeNTT on °Can cofipii s6 one or nore coadj uvants

sel ected fromthetglaty cohsd sthngtld mafinol Hdldan 28a¢pRaniARP L if S,
reproducti v fupgtian 3Tl Bn%eg,qrémqs,zol@@l)l_i krein, antibiotics,
anti -infl anmat or'y agerl?t s, antiandrogens, androgens,  pentoxifilline,

gonadot r opi ne, gonadBee opiHEI%ES e nGMeor RERESPENRHY VR BRer JFEE st Ml at or s,
dietetic suppl erRphs Cild +HRS cokiianits draldth® Jdsmint acizhd QHsReriy me,

gl ut at hi one and ot her not here .mentioned anti,- oxidan acj or
exanpl e oxal oac@Gigsantieaftphi- K&t ol tﬁeé.‘}alr}a;bc]ieds?ggg%? %Xﬁhg%gy?irgcrsnr%%s%ci ds

can be chosen f r@mpaite qyeupheonrsinsir iy wit idmmhequalyianent @k fiere, 30
cysteine, glutamne, gli.cine,.leugcipe, lhsjne nisol edei-ieq Rithi OPhdEes

or ni t hi ne, %ﬂenﬁ'aﬁpﬁ‘%tﬁec, ?(Fllréebn?ir'llg, atdreﬁfc%gh%éh‘,;@val i ne, serine. The
vitanmins can bebkdtisenohr oanimalgr sl cofaR st ARHOBELYREAREN & FTERCCE, K,
El, B2, B6, B12, 4Rt bi Pt kReklihcok8bhC Mfikhr | 40 Roddidty for Athéast,

the mnerals ar (-:-lnccr]%?(?sen from tge group consisting_of nesi u Lum
zi nc, manganese sWilefidenukreakeni uittlel dliSum QBXFng%epan?%gﬁ%@(?hS iron,

copper, iodine, Qe Uso thueel nseam@lciwith alone D-aspartic acid.

25 In particular in the man an increase of LH and
testosterone hormone levels is observed also.

The results of the study carried out on rabbit and

man (not published) indicate that the combination of D-

aspartic acid and L-aspartic acids or salts thereof,

30 wherein acids are neutralized as for example with Na*

ion, can be wused in order to stimulate the man

procreative activity via an increment of spermatozoon

number and vitality.



The vitam ns can be used at variable concentration as below. vitamn A from
0.0048% to 0.024% vitamn CfromO.36f¢ to 3.6% vitamn D3 from 0.00003%to
0. 000159E, vitamn E fromO0.06%to 0.6% vitamn K from 10 0.00042%to
0.0021% vitamn Bl fromO,0084 to 0.042% vitamn 32 from 0.0096%to 0.048%
vitamn 36 fromO0.012%to 0.06% vitam n 812 from6,10-5%to 3,10-5% vitamn
PP fromO.108%to 0.54% biotin fromO0.0009%to 4.4,10-5% folic acid from

0.0012%o 0.006% sgid 15 pergentages being 2 yehoht basgd gn tefakpe

conposition weight. C m nerals can vary according to
the follow ng pencventagesformagnésrumlityntBezepyoofferpotissiremairkainl®. 4%t o

4% zinc from 0,89d6t0520c0. d %1 dmngangse, ! L Gufid?ed 0s0ng1eh qgahypdenum

chrom um or selenium ( 3%t 2% “cal ci um pant ot henate from 0. 04%
to 0.159E, iron2¢mbRiotoauipno @nd21% cepper fEeH 0.0298% o 82Y% S¥6dene from

0. 000996 to 0. 0P46%emPREsSPDEWEE tham Rnéikt endl%pitkuori ne from 25 0. 00596 to
0.02% cal cium from 3. 24%) to 16.}21% Ssai dﬂ?er cgnt ages .bei ng % wei (_:LLht etI)1 sed on
total conposition V\éﬁ’i@ﬁ? O°re  Fhe dohceTattdhs &t o %%i dEHEVCAddi ti on

to D-aspartic abdvénasparai compodstian vamprisdng0og9Ecnsis ingYwify thei ght
pased on total GOURORLLIGH WY Hlasparc 1, CaREINNALLA.A ) elefdedopmbadl ment of
on I n addi and

the present inventi e cOfposit1on can Conpili SE, tion fo
L-aspartate, fobrc eeiel, adnradRPRENy/i sadkts 3thernaafpodhs Al kBiHatd and

sodi um benzeat e;1 131 PhESRLYRH URScald) PEF! eHpaisitRNGANt E8hE0BBiIRgN OFArY as

below. folic acid fromO, 0021 to 0 006% vitam n 86 from O,j(c);ﬁ%)to ..061,
vitamn 812 fro#t2neo-I5-agRariiaoacgd, p§Ridsi nt ¥ bR T 085 0. 008%
sodi um 5 benzoapgskiply0. 0Gh t 0 BofiB8Mation Theitonposinki on accor diorg to the

present invention can be ad i stered as dai dose vari fro . g/ day
to 10 g/ day. BaggﬂnBﬁCﬁBSVéfﬁ He con%%%‘??%%"io%s of ev}?ctaiégn%ae%ls@and %‘Qi ' %ér al's
t heref ore can vaogdfuoan80% tfoor50%sef RDA (duggestrdadmeny dosk). made

parti cul ar ,1§' n %ﬁ?gﬁtglg{ﬁ reported various conmpounds and m ni mrum and maxi mum
doses thereof that can bé” contained in a drug unit _dose of the conposition
according to the i nvient £ba. cEse 12f TAgMLIRNAY nBfh ST@SRBE thfm @B<ded of

conpounds that ggphet¢entabNgd idrdrewe Ui dRse ComarePonding salts
thereof of alkaline or alkaline earth metals, the
concentration of D-aspartic acid or salts thereof can

20 vary from 50% to 99.5% while, the concentration of L-
aspartic acid or salts thereof can vary from 0.05% to

50%, said percentages being based on total weight of D-
aspartic and L-aspartic acids or salts thereof.
According to an alternative embodiment, the

25 concentration of D-aspartic acid or salts thereof can
vary from 50% to 80% and the concentration of L-
aspartic acid or salts thereof can vary from 20% to

50%, said percentages being based on total weight of D-
aspartic and L-aspartic acids or salts thereof.

30 According to a preferred embodiment the concentration
of D-aspartic acid or salts thereof is 80% and the
concentration of L-aspartic acid or salts thereof is

20%, said percentages being based on total weight of D-
aspartic and L-aspartic acids or salts thereof.

N



M ni mrum dose. Maxi mum dose. Vit. A
RDA) Vit.D3 1.5 gcg 7.5 gcg Vit. E
Vit. 31 0.42 ng 2.1 ng Vit. B2

240 ntg 1200 ncg Vit. C 18 ng 180 ng(300%
3 my 30 ng(300WRDA) Vit.K 21 gcg 105 gcg

Alternatively, the concentration of D-aspartic acid or
salts thereof or of L-aspartic acid or salts thereof is
50%, said percentages being based on total weight of D-
aspartic and L-aspartic or salts thereof. According to

5 a further embodiment, the concentration of D-aspartic
acid or salts thereof is 99.5% and the concentration of
L-aspartic acid or salts thereof is 0.05%, said
percentages being based on total weight of D-aspartic
and L-aspartic acids or salts thereof.

10 Preferably, the present invention refers to not
obstructive male infertility characterized by oligo
and/or astenozoospermia with or without
hypogonadotropic hypogonadism.

In particular, the salt of D-aspartic acid or L-

15 aspartic is a sodium salt or a mixture of sodium and
potassium or magnesium or zinc salts.

Like above reported, the composition according to
the invention can comprise one or more coadjuvants
selected from the group consisting of amino acids,

20 vitamins, minerals, reproductive function stimulating
hormones, kallikrein, antibiotics, anti-inflammatory
agents, antiandrogens, androgens, pentoxifilline,
gonadotropine, gonadotropine releasing hormone (GnRH),
adrenergic stimulators, dietetic supplements, anti-

25 oxidants (alpha-lipoic acid, Q 10 coenzyme, glutathione
and other not here mentioned anti-oxidants), ketoacids
as for example oxaloacetic and alpha-ketoglutaric

acids. Particularly, amino acids can be chosen from the

group consisting of alanine, arginine, carnitine,
30 cysteine, glutamine, glicine, leucine, lisine,
isoleucine, methionine, ornithine, phenyl alanine,

threonine, tryptophan, valine, serine.
The vitamins can be chosen from the group
consisting of vitamin A, C, D3, E, K, Bl1, B2, B6, Bl2,



0.48 ng 2.4 ng Vit.B6 0.6 ng 3 ng Vit. 312 0.3 ncg 1.5 gcg Vit.PP 5.4 ng 27 ny
Biotin (h) 45 gcg 225ntg Folic acid 6012tg 300 gcg Magnesi um 90 ng 450 ny
Pot assi um

PP, biotin- (H), folic acid, lipoic acid.

At last, the minerals are chosen from the group
consisting of magnesium, potassium, =zinc, manganese,
molybdenum, chromium, selenium, calcium pantothenate,

5 iron, copper, iodine, phosphorus, fluorine, calcium.

The vitamins can be used at variable concentration
as below: vitamin A from 0.0048% to 0.024%, vitamin C
from 0.36% to 3.6%, vitamin D3 from 0.00003% to
0.00015%, vitamin E from 0.06% to 0.6%, vitamin K from

10 0.00042% to 0.0021%, vitamin Bl from 0,0084 to 0.042%,
vitamin B2 from 0.0096% to 0.048%, vitamin B6 from
0.012% to 0.06%, vitamin B12 from 6,10°°% to 3,107°%,
vitamin PP from 0.108% to 0.54%, biotin from 0.0009% to
4.4,10°°%, folic acid from 0.0012% to 0.006%, said

15 percentages being % weight based on total composition
weight.

The concentrations of minerals can vary according
to the following percentages: magnesium from 3.2% to
9%, potassium from 0.4% to 4%, =zinc from 0.09% to

20 0.45%, manganese from 0.02% to 0.07%, molybdenum,
chromium or selenium from 0.0003% to 0.002%, calcium
pantothenate from 0.04% to 0.15%, iron from 0.084% to
0.021%, copper from 0.02% to 0.1%, iodine from 0.0009%
to 0.0045%, phosphorus from 2.5% to 20%, fluorine from

25 0.005% to 0.02%, calcium from 3.24% to 16.2%, said
percentages being % weight based on total composition
weight.

The concentrations of amino acids in addition to
D-aspartic and L-aspartic acids can vary from 0.6% to

30 10% by weight based on total composition weight.

According to a preferred embodiment of the present
invention the composition can comprise, in addition to
D- and L-aspartate, folic acid, vitamin B6, vitamin B1l2

and potassium sorbate and sodium benzoate



20 ng 200 ng Zinc 4.5 ng 22.5 ng Manganese 1 ng 3.5 ng Ml ybdenum 15 ncg 100
r7n:g Chr:)m um 15 ncg 100 ncg Sel enium 18 ncg 100 ncg Cal ci um Pant ot henate 2 ng
.5 ng lron

preservatives. In particular, concentrations can vary
as below: folic acid from 0,002% to 0,006%, vitamin B6
from 0,02% to 0.06%, vitamin B12 from 1.107° % to 3.10°
5%, potassium sorbate from 0.002 to 0.008%, sodium
5 benzoate from 0.002 to 0.008%.
The composition according to the present invention
can be administered as daily dose variable from 0.001
g/day to 10 g/day.
Based on above, the concentrations of vitamins and
10 minerals therefore can vary from 30% to 150% of RDA
(suggested daily dose). In particular, in Table 3 are
reported various compounds and minimum and maximum
doses thereof that can be contained in a drug unit dose
of the composition according to the invention.
15



4.2 ng 21 ng Copper 1 ng 5 ng lodine 45 ncg 225 ncg Phosphorus 125 ng 1000 ny
Fluorine 0.25 ng 1 ng Cal cium 162 ng 810 ng Al anine 30 ng 300 ng Arginine

Table 3: Minimum and maximum doses of compounds that

can be contained in drug unit dose

Component Minimum dose. Maximum dose.
vVit. A 240 pcg 1200 pcg
vit. C 18 mg 180 mg (300% RDA)
vit. D3 1.5 pcg 7.5 pcg
vit. E 3 mg 30 mg (300% RDA)
vit. K 21 pucg 105 upcg
vit. Bl 0.42 mg 2.1 mg
vit. B2 0.48 mg 2.4 mg
Vit. B6 0.6 mg 3 mg
Vit. Bl2 0.3 ucg 1.5 ucg
vVit. PP 5.4 mg 27 mg
Biotin (h) 45 pcg 225 Hcg
Folic acid 60 pcg 300 pcg
Magnesium 90 mg 450 mg
Potassium 20 mg ~200 mg
Zinc 4.5 mg 22.5 mg
Manganese 1 mg 3.5 mg
Molybdenum 15 pcg 100 pucg
Chromium 15 ucg 100 pcg
Selenium 15 ucg 100 pcg
Calcium 2 mg 7.5 mg
Pantothenate

Iron 4.2 mg 21 mg
Copper 1 mg 5 mg
Iodine 45 ucg 225 ucg
Phosphorus 125 mg 1000 mg
Fluorine 0.25 mg 1 mg
Calcium 162 mg ' 810 mg
Alanine 30 mg 300 mg
Arginine 30 mg 300 mg
Carnitine 30 mg 300 mg




30 ng 300 ng Carnitine 30 ng 300 ng 15 Cysteine 30 ng 300 ng G utam ne 30 ngy

300 ng Gicine 30 ng 300 15

Cysteine - 30 mg 1300 mg
Glutamine 30 mg 300 mg
Glicine 30 mg 300 mg
Leucine 30 mg 300 mg
Lisine 30 mg 300 mg
Isoleucine 30 mg 300 mg
Methionine 30 mg 300 mg
Ornithine 30 mg 300 mg
Phenyl 30 mg 300 mg
alanine

Threonine 30 mg 300 mg
Tryptophan 30 mg 300 mg
Valine 30 mg 300 mg




nmg Leucine 30 ng 300 ng Lisine 30 ng 300 ng Isol eucine 30 ng 300 ng Met hi oni ne
30 ng 300 ng 16

Table 4 shows the dosages corresponding to the
composition according to the invention with lowest and
highest dose/day.

Table 4
5
Composition ' Average Lowest Highest
dose dose dose

Active principle
10 1° Composition (80% D-Aspartate e 20% L-Aspartate)

Sodium D-Aspartate 2.49 1.24 7.47
(g/dose) (g/dose) (g/dose)
Sodium L-Aspartate 0.63 0.315 1.89
(g/dose) (g/dose) (g/dose)
15 Or
2° Composition (50% D-aspartate e 50% L-Aspartate)
Sodium D-Aspartate 1.56 0.78 6.24
(g/dose) (g/dose) (g/dose)
Sodium L-Aspartate 1.56 0.78 6.24
20 (g/dose) (g/dose) (g/dose)
Vitamins
Folic acid 100 pcg 50 pucg 300 pcg
/dose /dose /dose
Vitamin B6 1.0 mg 0.5 mg/ 3.0 mg
25 /dose /dose /dose
Vitamin B12 0.5 pucg/ 0.25 pcg/ 1.5 ucg
/dose /dose /dose
Preservatives
Potassium sorbate 9 mg/dose 4.5 mg/dose 27 mg/dose
30 Sodium benzoate 9 mg/dose 4.5 mg/dose 27 mg/dose

Moreover, the composition can comprise the following

other substances displaying purely a coadjuvant role



O nithine 30 ng 300 ng Phenyl alanine 30 ng 300 Thr eoni ne 30 300
Trypt ophan 30 ng 300 ng Valine 17 o " o

based on the composition weight of a 3 g commercial
dose of active principle.
Xilitol 700, 0.1-10%
Orange Aroma 0.1-10%
5 Vanilline 0.05-0,5%
Fructose 0.2-20%
Saccharose 0.2-20%
Maltodextrins 0.2-10%;
Aspartame 0.03- 0,3%
10 Pure dehydrated orange juice 0.1-20%%
Magnesium hydroxide 0.1-1%.
Silica 0.1-20%
The percentages are % weight based on the
composition weight of a 3.12 g commercial dose of

15 active principle. The composition is in form of salt
solution containing 9-11 ml/bottle, or in granule form
with 3 g dose of active principle of D/L-aspartate and
other ingredients amounting to a 3.5-6.0 g total dry
weight.

20 The present invention now will be described by
illustrative but not limitative way, according to
preferred embodiments thereof, with detailed reference
to enclosed drawings wherein:

Figure 1 shows LH (luteinizing hormone) increment

25 in human plasma after treatment with the composition
according to the invention. Reported values represent
the average values and standard deviation (S.D.)
obtained from ten 25-40 year old people at time zero
and 10, 20 and 30 day after treatment (see bibliography

30 Dbelow).

Figure 2 shows testosterone increment in human
plasma after the treatment with the composition
according to the invention. Reported values represent

the average values and standard deviation (S.D.)



30 ng 300 ny

10

15

20

25

30

_ 16 Table 4 shows the dosages corresponding to the conposition
according to the invention wth [owestisand hi ghest dose/day. Table 4
principle 10 1 Conposition (80% D Aspartate e 20% L- Aspartate) Sodi um
D Aspart ate2. 491. 247. 47 (g/ dose) (g/dose)(g/dose) Sodi um

L- Aspart at e0. 630. 3151. 89 (g/ dose) (g/ dose) (g/ dose) 15 O 2 Conposition (50%
D-aspartate e 50% L- Aspartate) Sodi um D- Aspartate Sodi um L-Aspartate

obtained from ten 25-40 year old people at time zero
and 10, 20 and 30 day after treatment (see bibliography
below) . '

Figure 3 shows the increment of spermatozoon
number in human seminal liquid after treatment with the
composition according to the invention (see
bibliography below) .

Figure 4 shows the increment of spermatozoon
number in human seminal liquid after treatment with the
composition according to the invention. Reported values
represent the average values and standard deviation
(S.D.) obtained from ten 25-40 year old people at time
zero and 30, 60 and 90 day after treatment (see
bibliography below) .

Figure 5 shows HPLC analysis of known sample
consisting of a standard mixture of D-aspartic together
with L-amino acid mixture (see bibliography below) .

EXAMPLE 1: Preparation of sodium D-aspartate and
sodium L-aspartate combination in solution or powder
form

D-aspartic and L-aspartic acids are commercially
available in water insoluble powder form. It is
necessary therefore the amino acid to be solubilised by
sodium, potassium or magnesium salt formation. Herein
below an example of preparation of sodium D-aspartate
at 2 M concentration, corresponding to 266 g of D-
aspartic acid/l1 in turn corresponding to 312 g of

sodium D-aspartate/l, is reported.

Preparation example of one litre of aqueous mixture
consisting of 80% sodium D-aspartate and 20% sodium L-
aspartate and packaging in 10 ml/bottle

Mix 212.8 g of D-aspartic acid and 53,2 g of L-
aspartic acid in 250 ml of distilled water. Then, under

Active



Vitamns Folic acid Vitanmn B6 Vitam n Bl2 Preservatives Potassium
sorbate 30 Sodi um benzoate 1.56 (g/dpse) 1.56 (g/dose) 100 ntg /dose 1.0 ngy
/dose 0.5 ntg/ /dose 9 ng/dose 4 9 ny/dose 4 50 ncg /dose 0.5 ng/ /dose 0.25

ncg/ /dose .5 ny/dose .5 ng/dose 300 ncg /dose 3.0
n'g/ dose 27 n.g/ dose g ng /[ dose 1.5 ncg / dose 27

continuous stirring, add portion wise 480 ml of NaCOH 4
M (NaOH 4 M corresponds to 160 g/l) and stirring is
carried out in order to solubilise D-aspartic acid and
L-aspartic acid. After solubilisation the pH of the
5 solution will be 6.0-7.0. If the pH value is higher
than 7.0, then adjust to pH 6.0-7.0 with few ml of HC1
2M, if on the contrary the pH is lower then 6.0-7.0,
then add more NaOH until the pH value is again 6.0-7.0.
Then add 0,9 g of potassium sorbate and 0,9 g of sodium\
10 benzoate. Finally add distilled water to a final volume
of 1 1litre. Filter through 0.45 pm pore membranes
(millipore) or 3 MM paper in order to separate
insoluble residue and at the same time to sterilize the
solution. Successively distribute in 10 ml bottles.
15 Finally add in bottle dosing cap 2 mg of vitamin B6,
0,3 mg of folic acid, 1,5 pcg of wvitamin B1l2 and
possibly orange aroma or fructose or other excipient in
amount to be established depending on drug desired
taste. 10 ml of the solution contain 2,49 g of sodium
20 D-aspartate and 0,63 g of sodium L-aspartate
(corresponding to 2.128 g of D-aspartic acid and 0,530
g of L-aspartic acid respectively) .

Alternative procedure

Alternatively above said preparation can be

25 obtained according to the following procedure which is
also more practical: Add to 750 ml of 2,66 M NaOH (2.66

M NaOH solution corresponds to 106.6 g of NaOH/1l) under
stirring 212,8 g of D-aspartic acid and 53,2 g of L-
aspartic acid. Continue the stirring until all amino

30 acid is dissolved. After complete solubilisation, check
the pH value which must be between 6.0 and 7.0. If pH

is higher than 7.0, then add a few ml of 2M HC1l until

pH is between 6.0 and 7.0. If on the contrary pH is
lower than 6.0, then add some ml of 2M NaOH till pH is



17 based on the conposition weight of a 3 g commerci al dose of active
principle. Xilitol 700, 0.1-10% O angeyAroma 0. 1-10% 5Vani |l li ne 0.05-0, 5%
Fruct ose 0. 2-20% Saccharose 0.2-20% Mal t odextrins 0.2-10% Aspartane 0.03-

0, 3% 10Pur e dehydrated orange juice 0.1-20%% Magnesi um hydr oxi de 0. 1-1%
Silica 0.1-20% The percentages are % wei ght based on the conposition

wei ght of a 3.12 g commercial dose of 15 active principle. The conposition is

in formof salt_solutio nt.aini ng .9- m / bottl r in_gran with 3
g dose of acti REPITHLI prﬁ‘goooﬁné]L?agpar T8 o %‘sote%'eér) i%g?edigﬁl:gs%r?r{ol@nti ng to
a 3.5-6.0 g totsbrichtye weirght 0.20The @f essrdiumydsnzoateow Einally daddri bed by
illustrative bug. i b Lye y : di prLefarr ogi S

t hereof, with giel't%ﬁleidééﬂeﬁgﬁ:g%ce%?oae%gﬁgged rl%a{ﬁvl\;~ ngg %he%%mF?hﬁgkl shows
LH (I ut ei ni zi ngcepwathe )0 -i4fer BRerRODS MeRae syl ABAdlaPeee)t reat rent™with the

conposi ti onsacGphNgiho dridrd NVeNtEparaRePPdsed vid UBsssRRsBSenrkstifiaeaver age
val ues and standard deviation (S.D.) ohtained fromten 25-40 ar_ol d_peopl e
at tine zero arfP40St2HLanac36 SaF‘)zi'Hté'ront'r eHTERRS{E b?b??%g?‘ébﬂylgo
bel ow) . 10 ml bottles. Finally add in bottle dosing cap 2 mg of
vitamin B6, 0,3 mg of folic acid, 1.5 pcg of vitamin
Bl2 and possibly orange aroma or fructose or other
10 excipient in amount to be established depending on drug
desired taste. 10 ml of the solution contain 2.49 g of
sodium D-aspartate and 0.63 g of sodium L-aspartate
(corresponding to 2.128 g of D-aspartic acid and 0.530
g of L-aspartic acid respectively).
15 Preparation example of 1 1 aqueous solution of sodium
D-aspartate alone
Mix 266 g of D-aspartic acid in 250 ml of
distilled water. Then under stirring, add 480 ml of
NaOH 4 M (a solution of NaOH 4 M corresponds to 160
20 g/l) and stir in order to solubilise D-aspartic acid.
After solubilisation the pH of the solution must be
between 6.0-7.0. If the pH is higher than 7.0, then
adjust pH to 6.0-7.0 with a few ml of 2 M HCI.
If on the contrary the pH is lower than 6.0-7.0,
25 then add more NaOH until the pH is 6.0-7.0. Then add
0,9 g of potassium sorbate and 0,9 g of sodium
benzoate. Finally add distilled water to a final volume
of 1 1litre. Filter through 0.45 pm pore membranes
(millipore) or 3 MM paper 1in order to separate
30 insoluble residue and at the same time to sterilize the
solution. Successively distribute in 10 wml bottles.
Finally add in bottle dosing cap 2 mg of vitamin B6,
0,3 mg of folic acid, 1,5 pcg of wvitamin Bl2 and

possibly orange aroma or fructose or other excipient in



Figure 2 shows testosterone increnent in human plasma after the treatnment with
the conposition according to the invenijon. Reported val ues represent the

aver age val ues and standard deviation (S.D.) 18 obtained fromten 25-40 year
old people at tine zero and 10, 20 and 30 day after treatnent (see

bi bl i ography bel ow) . Figure 3 shows the increment of spermatozoon 5
nunber in human semnal liquid after treatnent with the

conposi tionaccordi ngt ot hei nventi on{ see. bi.bl i ogr aphy bel ow).. Fi. e 4
shows the i ncr SHEM ft?p'ep’ﬁ‘at?ﬁ'f)% iﬁﬁ%‘ér ‘?‘Fg?fb‘#a%gseq'ﬂ %’“ﬂ qdf lggéer
treatment with tdetd0 tonmpasiofi drtheacsoldihgnt conheinnvedi an. oRepodivd val ues
represent the gye €S ARG ]@%qé Fat L ofs (- Pht @i pegdgfromten
25-40 year ol dq%:‘%ﬁ e eella?é%]i(fsr% zer%S an g',:g%éé;n% (g% l?a%%?tgrétreat ment (see
bi bl i ogr aphy bel ow) As15A @dtemadiois tPLaberfl BEPeeHr&kned SafApr® Ponsi sting

of a standaed raddwead SHASPIGAI Est Egeba%dwiatsh HeldW NAELi €b My xb une (see
bi bl i ography bel O\G/;ﬁ]. EXAI\/P{.E 1l: Preparation of saqdium Doaépe)artat and
sodi um L- aspar t2f eN@8BHbPn&ei &h NREDI 1t §onMoFopsRERP & MY % $ 8Spartic

and L-asparti c xoMl6] ot e coaa@r ahdkly aanaialtdloine 266 vt Braspaot ikl ecpdwder
form It is necgssary therefore-the amno acjd,to soluhil i y di um
i ufe Hpqqﬁﬁ%y amq9 .ég e b“gs§%%gﬁépof§8

pot assi um or tion. rei A 25 Balow an 6 i
preparation of Giskelvde aspitent godtib2llisetnonantthst ikdh, okokhespodt-agnto 266 g

of Daspartip aGhld b BPellrs eopong! nge or 312 fi ghesOdhufl - gspantatel |, 1s
report ed. Preparation exanple of one litre of aqueous m xture conlsll sting of
80% sodi um D- as?fgllt%‘t ePHNEC 2690 s3dPumiths f&vt dtle Ah? PhcdkEhi ndti AR1860R/i /bott! e

Mx 212.8 g of &y@spa¥Fyi enacigh ang 23wérd tarlaspartic, adihdn nra@dOmoireof
distilled water. Then, under . 19 conti nugu; Séli rr,‘tn(ig’;1 ad ch?j on w ge 480 m
of NaOH 4 M (NN#PE Mo} edf6nd®F 018605 gPTY - And EoF%rit i £ car ¥ e§Fout in

order to sol ubipotses i psoibatacandands Lgaspasbdiumcbdnzoater Fohabilli sation
the pH of Ege add distilled water to a final volume of 1 litre.
Filter through 0.45 pm pore membranes (millipore) or 3
MM paper in order to separate insoluble residue and at
the same time to sterilize the solution. Successively
distribute in 10 ml bottles. Finally add in bottle
20 dosing cap 2 mg of vitamin B6, 0.3 mg of folic acid,
1.5 pcg of vitamin Bl2 and possibly orange aroma Or
fructose or other excipient in amount to be established
depending on drug desired taste. 10 ml of the solution
contain 3.12 g of sodium D-aspartate corresponding to
25 2669 of D-aspartic acid.

Preparation example of one 1litre of aqueous
mixture consisting of 50% sodium D-aspartate and 50%

sodium L-aspartate and packaging in 10 ml bottles.
Mix 133 g of D-aspartic acid and 133 g of L-
30 aspartic acid in 250 ml of distilled water. Then, under
continuous stirring, add 480 ml of NaOH 4 M (4 M =
160g/1) and stir in order to solubilise D-aspartic acid
and L-aspartic acid. After solubilisation the pH of the
solution will be 6.0-7.0. If the pH value is higher



5 solution wll be 6.0-7.0. If the pH value is higher than 7.0, then adjust to
pH 6.0-7.0 with fewmnm of HC1 2M if om the contrary the pHis |ower then
6.0-7.0, then add nore NaOH until the pH value is again 6.0-7.0. Then add 0,9
g of potassiumsorbate and 0,9 g of sodium 10 benzoate. Finally add distilled
water to a final volune of 1 litre. Filter through 0.45 pm pore nenbranes

(mllipore) or 3 MM paper in order to separate insoluble residue and at the
same tinme to stgy 116'1?6 thehéﬁl H.Hbﬂgt %60%%% Ml digied bfk&v@ h é@ ftbottles.
15 Finally add in botile dosing ¢ vitamn B6, ng of folic acid,

1,5 pcg of vitan Eiz%dtfb%s§PBF§a6Ya aﬁ’%nﬁsorlqv‘fq}bt%%noﬁ 8tifef -

exci pient in anpwdh 4@dbeoestREOE shedi UegradpAgvanudr g dgauned paste. 10 ni
of the solution conta 49 g f sodi um 20 D- artate a d 0 of SOdI um
3 BrPRcedn
9 FEPC2RE 4

L-aspartate (cofteRpd ’t9 ‘i 1B8LYSBHYD- §8p §gdg Of
L-aspartic &aci cdoemspercei VEingllAl aédndis'aelpedcwdtlee tal aefmaailvebiumbove sai d

preparation can_pe 25 i ned. o] ichis
al so nore pract |€al 3(32 to 7g6§§1g9 {-'gg%%&l'\‘/l :Eé—ﬁ) Oﬂggglrr%{ly%n
corresponds to (0Bl Bipowve) NaOF/ 1P uNMer PR | gt 21<2r@e§ oFOD asparete acid

and 53,2 g of LindsP@bié Crésidue RAG! Aech8esahkr Eing uat vslteahhlam BBe30 acid
is dissolved. After conplete sol ubiljsation, check the % UEPWh ch nust be

bet ween 6.0 ancSTLBEIPR- pIFUSCERHHEG LY & SFLEPYEFen1Rd 5£€8m HCl
until pH i gobetmees By 0aaad ih Obotttfl@ndbbengorﬁar]_:arg pY icsE |1Dil\Bamiﬂila866 0, then
add sone m of NaO—| til | 20 bet d g2 9 of
pot assi um sor ba& an¥ o 5 fgliﬁ gocﬁ‘cﬂmbe nZ5at élg F| ﬁgl I‘)’/lg ll(’;l rsql wat er to
a final vol une pésdibly reraﬁgéteromhr ougﬁrﬁcﬂGSpnppopéhﬂ‘e‘nbxeznﬁsetlm A por e)

or 3 MM 5 paper :h&u?{d segg %B?clgﬁéﬁ'lb&ﬁ?éﬁéi’h?'bl@nIr::?ﬁx'tﬂ_fedég%'éher' lize

t he sol uti on. ucceSS|ve strl ute In add in bottle
dosing cap 2 nuta3teit M ﬁ‘lB6>f Othe ngodrtieni €oa¢RdR L 5 6 PPE&R™ B12

and possi bhy orpngspaFO8Be OF fhdict os&@r @f heoflO %wlment Li-aspaRtatet 0 be
est abl i shed dep ndi n desired taste. 10 m_ of the, ‘iOI u%i gnP ontain
r

2.49 g of sodiu ‘E?—”é 'Ttﬁ??‘g%‘égaﬁﬂ 8-83 § & HAWATEEE A1 3% c spondi ng
to 2.128 g of [easpasisparaicdaand ﬁeéﬁécgloély) aspartic acid respectively).

As an alternative to above procedure the
preparation of the mix of sodium D-aspartate and sodium

20 L-aspartate is carried out as below: Add to 750 ml of
2,66 M NaOH (2.66 M NaOH = 106.6 g of NaOH/l) under
constant stirring 133 g of D-aspartic acid and 133 g of
L-aspartic acid. Continue the stirring until all amino
acid is dissolved. After complete solubilisation, check

25 the pH value which must be between 6.0 and 7.0. If pH
is higher than 7.0, then add few ml of 2M HCl until pH

is between 6.0 and 7.0. If on the contrary pH is lower
than 6.0-7.0, then add more 2M NaOH till pH is between

6.0 and 7.0. Then add 0,9 g of potassium sorbate and

30 0,9 g of sodium benzoate. Finally add distilled water
to a final volume of 1 litre. Filter through 0.45 pm
pore membranes (millipore) or 3 MM paper in order to
separate possible insoluble residue and sterilize the
solution. Successively distribute in 10 ml bottles.



15 Preparation exanple of 1 1 aqueous solution of sodium D-aspartate al one

Mx 266 g of D-aspartic acid in 250 m,3f distilled water. Then under
stirring, add 480 m of NaOH 4 M (a solution of NaOH 4 M corresponds to 160 20
g/l) and stir in order to solubilise D-aspartic acid. After solubilisation the
pH of the solution nust be between 6.0-7.0. If the pHis higher than 7.0, then
adjust pHto 6.0-7.0 with a fewm of 2 MHCL. If on the contrary the pHis

| ower than 6.0-7.0,,25 n .ad .upt i i gBen add
0,9 g of pot Lo R LEY pane alﬁ‘d%‘,gg{g‘?gj?gg% ?’urénaﬁ}eg%og e,.&F%g'f §/9%dd distilled
water to a finad, vomgreodf foliereacii)tdr & hiedghod. 45 tafPdr E4fenBPénes

(mllipore) or 3,MVppes-iflg@r §ebmb Oosepahidt8sd0oknsehekl exeepiidue and at the
sane tinme to sterilize the solution. 'Successwelg distribute in.10.n .bottl es.

Finally add i n #80¥re de3i B§ c8&Ft2PAgShedyi deReRdERI 3 i £55%¢SScid, 1,5
mcg of vitami n 8l2candipossi Ky GHengelatoor eobntauint Aseerg odbliesodinmpi ent in

21 anount to .be established dependi on dru esi_r aste. t he
sol ution contai A"3SEBTPLE sfiUm g'gig%artgat e%(;grresg(égrlll i ng%t gégggjtg Tgf
D-aspartic aci d{cédsraspahdiengatove .Bé abomfe prarmaitlc tdeidodndmp3359

aspartate sol ut] i e below. Add to 750 ml of NaCH 2.66 M ( NaCH
2.66 M correspocr)lggl"t%sﬁégggéggg?a?\léowI itre) add under agitation 266

! g
D-aspartic acid. StiBrepamatiiusP§ rdium| D-@spastadesr epd PW R oM ed.

After sol utiiﬁl [ sgg'%ggtggg Phl pbwhde #gkution 10 nust be between 6.0-7.0. If it
is higher than 7. '

, then adjust pH to 6.0-7.0 with few.m of 2 [f on
the contrary the pH]?‘saEIRﬂ/kérati%a%l%. “FSPRT L RHER %ﬁdsﬁﬁl}gmNga-lpﬁthail%giPﬁne pH i s
E_. 0- I7I 0. 1'é'he3dag_gl Om ﬂ%@iuﬁotﬁmﬂn}m Iba:tcmnamt:i(h,la}g efvasiddéi 'hlm-be@i(é?te. )
inally a iSti water. to i.na e, 1 Lt reyr, Eiddgt sty oug
0. 45 pm pore mﬂﬁ?ﬁﬁléég?m Isf):aﬁgfne) %oarhg' M\ff/%léper %\gorégr to ?gggr atae9
i nsol ubl e resi duacemdcatmiptteirsaneit ene 0% ssedivnz®APaEHaART oA SPd&%ssi vel v

distri bUteligﬂ' 1gog1j.u#ﬂ0tf.|-§§paﬁ:£§é|,y f4d dlrbcpownﬁnercially available.
Therefore, it is also possible monodose sachets
containing determined dose of sodium D-aspartate (3.12
g), to be prepared. To this dose 2 mg of B6 vitamin,
0.3 mg of folic acid and 1.5 pcg of Bl2 vitamin and
20 possibly determined amounts of orange or other aroma,
saccharose or other excipients in order to have a
palatable ingestion, are then added. In this
preparation nor sodium benzoate neither potassium
sorbate are added being drug in powder form and thus
25 not microorganism contaminable. Then the sachet is
dissolved in drinkable water and ingested.
EXAMPLE 2: Study about the effects of a combination of
80% sodium D-aspartate and 20% sodium L-aspartate on
rabbits
30 The study has been carried out on two groups of
rabbits (10 rabbits for each group) in order to test
the effect of sodium D-aspartate and of the sodium D-
aspartate in combination with a determined amount of

sodium L-aspartate on the quality of seminal liquid,



20 dosing cap 2 ng of vitamn B6, 0.3 ng of folic acid, 1.5 pcg of vitamn B12
and possi bly orange aroma or fructose mr other excipient in amunt to be

est abl i shed dependi ng on drug desired taste. 10 m of the solution contain
3.12 g of sodium D-aspartate corresponding to 252. 66g of D-aspartic acid.
Preparation exanple of one litre of aqueous m xture consisting of 50% sodi um
D-aspartate and 50% sodi um L-aspartate and packaging in 10 m bottles. Mx 133
g of D-aspartic;agi doangdyhdardoef s ?erﬁgt6§83r/¥n'lca?ﬁ' & &h@%wg&fsﬁw' | ed
wat er. Then, under continuous stirring, add 480 of NaCH 4 M (4 M = 160g/1)
and stir in ordewiek BeFibiFYsEherasfartic acid and L-aspartic acid. After

sol ubi I sat on the pHAO! ckpersabit qmmweaoetﬁeolﬁgasthbmrmypw o i s

hi gher 22 than 0 t ot H 6 0 f on
the contrary th8z S\A&(Huﬁ'ﬁferfag’ t‘ﬁ% W'é rrbre Na aﬁ%t{ml% fl
value is aga n §oaiﬂim0D Asparadde0 ®xgrecsqumtmlmn gozbat g dadlg, 9(19 60f
sodi um 5 benzoat eﬂgjl'éQQLEXtaddO dée)st ? eéft q)&i}jl Mvgylgl)ur@v@f bditre.

Filter through or € 'nmenbr an | por e) aper i.n aorder to
separ at e i nsol uBagsr esnhet agall b, t ﬁ@dsaﬁ'e H’Tihﬂ’%ﬁt%‘ﬁ%r Waiszem’c%% ds 1k on.

Successi vely di %%ab%esuehlﬁm%nbotthb%s £h&0 fE'daaHa)il@erig'éshﬁd Iy dosd ng cap
2 ng of vitamn f

olic acid, cg of vitamn _312_an ossi bly
orange arona or rPPQéFo:?@rrr’gPl@Fﬁero @8 d7 e‘?ﬁ f’ﬂgéﬁ'ﬂ FaFBapLaESt at-)[ﬁ Cth}P
dependi ng oy dr yemeewhked 1h6131t %ecb&dﬁiex@fexthemzoldatnmd:mitalqn g8 hpnof

sodi um 15 D aspartate d of sodi ASPAL t (; resp qéqu_,éo 1.33
g of D-aspartic94EH8 a‘?}ﬂ f 39 astf)%?ﬁ c acrd ?Té“z’%’é%g ve %

alternative to ebmsespungedﬁr @ .thg ifepaddino P -gispars atis a37d s%dlfurﬁ

D-aspartate and m 2 te Lar ut agsbel pwasHYd tvfa5750 m
of 2,66 M NaO—| gﬁggﬁﬁ hgéfﬁégg%g %)?0 NaOIIi-jll %%Iﬁnder constan?ﬁ\stl ring 133 g

of Daspartl c aedmiaistezsdy Beforgs istagdi @ AR IRETHET, unti
all amino agid 'tﬁedle'?rﬁi)'cYEddr&%t Im_belt elaegﬂj,ﬂylzsatiays,, (ﬂmmk @tethe pH
val ue whi ch nust be between 6

hi.gh dd
few m of 2M HCYaRRit] IR het 6°’6t%h‘839 ; F’:‘t “‘%rl ttg%g‘ozi %’r},e,ﬂ ¥

| ower artificial wvagina has been collected and the total
number of spermatozoa/ml of ejaculate and motility
thereof have been determined.

20 The number of the spermatozoa and progressive
quick motility are determined according to (World
Health Organization) WHO guidelines using a Makler
Chamber for the count (Sefi Medtstl Instrument, Haifa,
Israel) and in the same place the progressive quick

25 motility has been determined. The rabbit semen was 1:10
diluted in an iso-osmotic solution due to excessive
concentration.

The result obtained from this study demonstrated
that in the first experiment, i.e. rabbits treated with

30 alone sodium D-aspartate, this amino acid statistically
improved the spermatozoon number in seminal liquid,
i.e. the production, on average, by 19,3%. From an
average value of 300.000.000 spermatozoa/ml of seminal

liquid for control rabbits (collection before the



than 6.0-7.0, then add nore 2M NaCH till pH is between 6.0 and 7.0. Then add
0,9 g of potassium sorbate and 30 0,9 & of sodium benzoate. Finally add
distilled water to a final volume of 1 litre. Filter through 0.45 pm pore
menbranes (mllipore) or 3 MM paper in order to separate possible insoluble
residue and sterilize the solution. Successively distribute in 10 m bottles.
23 Finally add in bottle dosing cap 2 ng of vitamn B6, 0,3 ng of folic acid,

1,5 [tog of vitap a SidRd Vo Pr JRGLaGE OVR1QE BEUGIS@S® 0@, o@lohell
excipient in angg%?t{ﬁ%agegggggzl_i%hea dependin _on dr u% desired 5 taste. 10 m

0

of the sol ution2&bArathel ingegtdrrsfi (FRB WL plir 2 8PRT 5AEC 1588 § %0133y 5di um

t- aspartate (93:)’:59§espehamn§gtb 33 19 oy E}fras]ﬁ%qéé cg@bﬂeaﬂd bad8 g;ofie 10
-aspartic acid). reparation_of sodium D-aspartate a ium

aspartate in po@MeHPf &¥fm 10 r%)kélstpsa)rt al@TERY L asPar t%%tee So\%mgo%%ﬂn%%gdrl

pot assi um ors magngaide saft st esdmrebdiidld,y alabl adhe. inhespement e &fodi um

salt, consisting_of - rt ] LXture L.e..50% i Pagpartate

and 50% 15 sodi %em%ﬁg§§§t ﬁ?%lt al %%%%o:ﬁ%rﬁ%lr a[nﬂ%lg\}g?l a %iég ll'ﬁ]er efore, it

i s al so possi bl é0kDroRloSSSsachbat cioht 3i7ni hig idKEadfAiThegonpIEes oditdha

D-aspartate (3. één%)rolt Pl CRALhecP ddiscEiase(Pable0b, Bpavitt @7 .o 0.3 ny
of folic acid an .5 1109 of Bl12 vitam n and 20 possi bly determ ned anounts
of orange or ot HEPURr efarabRd&Rarose or other exci pients in order to have a

pal ?thabl e itlrtgejsti on,ngr thahege@@hd@det;)dgertilni?tpre@ﬁr_ A¢domutor wbi mhm;gat e
nei t her potassium sorbate gre_added being.drug in.p or t not
mi cr oor gani sm c&ATEN 33D € Tﬁg‘ﬁ tlgig s @'ﬂ’e l?tge]a?%soi vg{j |5n (ggr\lfg}Zab e wat er
ang_ i ngg_st ed. FXAHBEE&Z;g(?/b&d@_.angbft m@d?ﬁx;rea@smare;aﬁ@@rgggtqw ﬁ% )

sodi um D- aspar . ) %qdd S abe .on, mabhiiss 8 Fodwrwms been
carried out on ?&glg&o&pgﬂg rfgﬁt(sﬁ(ki%é

] rabbits for. each_group)_in order to
test the effect semesddingn Dthgparadtic van@af oFef@adodt 1t Fhsact i §IFT

combi nat i om g t ngr@%%r.m nef amount @ssodi um Lfaspart @he omunemuadity of
sem nal IIqUId’spelll;'matozoa in the seminal liquid before the treatment
was 320.000.000 spermatozoa/ml as average value, while
after the treatment with sodium L-aspartate integrated
sodium D-aspartate, was 410.000.000/ml spermatozoa/ml
20 of seminal value, that is increase by 28,1% (Table 5;
part A; 2° group of rabbits). Moreover, also the
progressive quick motility of the spermatozoa was
statistically improved. In fact, progressive quick
spermatozoa found in seminal liquid of rabbit first
25 group amount to 40% while after the treatment with D-
aspartate the average value thereof was 55%, that is
increase by 37%. For results after the ingestion of the
mixture consisting of sodium D-aspartate and sodium L-
aspartate see Table 5, part B; 2° group of rabbits. In
30 second group of rabbits administered with D-Asp + L-
aspartate the average value of quick spermatozoa number
varied from 39% to 58%, that is increase by 48% (Table
5; part B; 2° group of rabbits).
From a statistical point of view, the improvements



i.e. on nunber of spermatozoa/m and on the progressive quick notility

t her eof . The experinment invol ved téhe ingestion by a group of 10 mal e
adult rabbits, 6 nmonth old, of an anmount of 5 sodium D-aspartate correspondi ng
to 0.250 g daily (1.6 pnoli/rabbit; 0.26 pnoli/kg of body weight) over 20
days. Practically, sodium D-aspartate was m xed with food in such anount that
the food daily ingested by the rabbit contained 0.250 g of sodium D-aspartate.
In the 10 same Jays @blbdseﬁgfgm@wfgl mi‘JHtrPaﬁéhﬁQ %dﬂﬁn aﬁoaggargaeep of 10

sane age nal e its, a mxture consisting o 30|um
D-aspartate anolatplﬂ)% Pt I&diNgm B- aBpAEVEEe ?%‘%#%@% %%SI?%-‘&)

adnini stered. Befpierdhe sheegrofedhsoxprr braspaabdtal aﬁaweeands@hgdr ug

i ngestion lastin éo days, fromever% ab bi t %scp r.m arrp{D ogi Rg v
stinulation u3|$1€“ FGr £ fiedital Sy Adl hELIBdEA EHN &%d”a ot gl nunber
of sper mat ozoa/ répofted acmlsaﬂ@.sarn‘temshbwny Jirhebebbwhac\e@dm@td OBtlelen ped.

20The nunber of Loz PrS MG qU ]gg{_ y deter m ned
according to (V% ‘F‘gl‘i?-@ Qggr’???gu o%’)g %gw dLeJ[P u%‘#l% a Igr Chanber
for the count (Warmmstﬂ @i vy mbnespeaithge I@Iilaélh)e aHEPJF%VGF‘h%n"saﬁ’é pl ace

the progressive, bk -%‘édn&ﬁaiiéy HascheespdehatnB8dinThEapbakbskmsaaRN Vas
1:10 diluted in an |1 so-osndtic solution due to excessive concentration. The
result obtai nedl¥¥éklt hi s study denpnstrated that in the first experinent,

i.e. rabbitg treated with 30 alone sodium D-aspartate, this anmno acid

statistically inproved the spermatozoon nunber in semnal liquid, i.e. the
production, on average, by 19,3% From an average val ue of 300.000. 000
spermat ozoa/m of semnal liquid for control rabbits (collection before the

25 treatnent start) to an average val ue of 358.000.000/ M after the ingestion
of sodium D aspartate for 20 days, corresponding to a 19,3% i ncrease (Table 5;
part A, 1 group of 10 rabbits). Mreover, in the sanme semnal 5 |iquids of
treated rabbits, also an inprovenent of spermatozoon progressive quick
notility varying from40%to 55% that is 37 % increase conpared to the
control values, has been detected (Table 5, part B, 1 group of rabbits). 10In
the second experinent carried out wth other sane age 10 rabbits adm ni stered
with a daily dose consisting of 0.2 g of sodium D aspartate and 0.05 g of

sodi um L-aspartate (D-Asp 80% L-Asp 20% and for the sane tinme, the quality
of semnal liquid was further



15 inproved. In this case, in fact, the nunber of spermatozoa in the sem nal
liquid before the treatnent was 320. 0087 000 spernmatozoa/m as average val ue,
while after the treatment with sodium L-aspartate integrated sodi um

D aspartate, was 410.000.000/mM spermatozoa/nm 20 of semi nal value, that is

i ncrease by 28,196 (Table 5; part A, 2 group of rabbits). Mreover, also the
progressive quick notility of the spermatozoa was statistically inproved. In
fact, progressive quick spermatozoa found in semnal liquid of rabbit first 25
group amount to 401 while after the treatnent with Daspartate the average

val ue ther8of wa$ 55% that is increase by 37% For results after the

i ngestion #f the mxt(}re congi sting of sodium ﬂ> asparfate and sodi um
Laspartategsee Table %, jpart B; 2 group of rabhits. Iy 30 second group of
rabbits adfinistéred with | B Asp + Laspartate the| avegage val ue of qujck
sper mat 0zog nunbgr vari e Srd 9% to 58% that |>ci nor ease by 48% (Tabl e 5;
part B; 2 §roup of rabbfit® . EFSm a statistical %tﬁofﬁw ew, the
I nprovenengs 26|of stugl ¢d. Spdy agelers, both ys Engﬁ sgdiint, D- asarg af.e al one
and using a nixtire cong ifg Sfosadi um Laspartrg @ ifitehyrated go @ugw
D-aspartat @ analyze#ius St agent -1 t edi wers al Ig shgmt f1 cant for Px0. 01.
Above 5 reported resg ts| ar eestipvB |E‘n Bebpow rﬁ &l Fali e 5 show ng the
effect of sodi um| D aspart & eQand ‘Daé"p t&te +aso'd gn - aspartate on the
i nprovenent o nunbe aISquual Wtyoo sper Hrgh | ,nP¥abbit seminal Iiquid.
10 28 3 §The refil Ts«nre Exeferrged—cto averf'z &waI oesy obt ai ned on ¢ne group
of 10 adul {8 r_%bbi ts (OE 8pbnth ol d) before the ty ment and 20 days after the
ingestion of 9.2% g sgdfum D-aspartate (1,60 2/ rabbit; 0.26 5 pnol/kg of
body wei gh®y) -and |on &{gw oup of otger sane agepéom abbits bﬁ,f ore,tife fiteatnent
and 20 day$§ after thl,{:id’l & nixture & ng glﬁg of 20.2 g @ Redi um
D-aspartatég, agd 0, 05 ‘B |um &spartate (;I_ga' for 30 days (80% of

Na- D- aspar tat @ and 2@o of q,'LOuNa Loa aﬁtate) q)/amues reported infpart A
of the table Gre ref&rejgomtotaP furnider of er e omoa/ i of seminal |iquid
bef ore and.Zaffer res@ctlg frug gr@ Aent . I%pparé@tﬂesi s the percenfage of

i ncr enment @‘ :gper mat dgoa unben & #Heported”? m |,n part B of the|table

t he val ues wni 8h gsteriisk arevcreferred to percéfit age va&l ues of nunber of quick

Bgﬁ

progressi vey slow, iMobjle Spernatozoa on 100 |bases phe values in pafenthesis
are referrdg Ho t/he ) perQefjt age of the in@ré&ases 2f & cqui ck progressiye
sper mat 0z0g, Wyt h [respgct tg) fal ueg t')_gf ore rgs ctivig @rug treatnent
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The increases of spermatozoa nunber and notility in rabbits treated with

sodi um D-aspartate and sodium 25 L-asp#tate integrated sodium D-aspartate are
all significant (Student T; P<0.01). EXAMPLE 3: Study about the effects of a
conbi nati on of sodium D-aspartate 50% and sodi um L-aspartate 50%in the
rabbits 30The study involved the adm nistration of a m xture consi sting of
0.125 g of sodium D-aspartate + 0,125 g of sodium L-aspartate (D Asp 50%

L-Asp 50% to a grouheof 2Osidbhit HrRCCOFEF@Eré@ precediverade Exaapues2. The
obt ai ned result shows that also_in thi se.a 29. | npr.ovenen f n

qual ity was obt@PrRi{¢ ?%r%eogr?BPaPinEﬁbﬁflugF EBBbggFoégamgna'%pPgé essi ve
quick notility wefpasethéotreatmehs and 2hi dagkf eftewashki tinkgestaon &ff i ci ent
Wi th respect to,t effect . froms H§ﬁ f theJm Beiigtd Ng efg 80%
sodi um Dasparta? éggnog 20%%%1o‘£| urlrféé;r%par aeioe.(t]Vre;G({nh' g%(r:lgs{(ei% he:L producti on of
the nunmber &f speeohik9zod ey neebabel Bpd239 and IFOMP 95y BYRSLUS@Bpared to

control s showi ng thah algiiity i fof@SEnan tirdRiMeareinc onpagagst afierl0
aspartate alone was obtalned but it was | ower than mXxture _co s%sti n?)fof 80%
e a

D-aspartate andtRO%InggHreR e OIEXAMPLEXBUT St FRPSHIFFINS h@Tef Pett I o
conmbi nati on of 88%a sadipiadpaspadd atadand, @9%ss odEunsdd aspalt-alspagitalte nman

25-40 year old yolunteer, grou ave R recruite f %of | one
sodi um D- asparté?éfﬁnﬁn?hgogf ggcaa?f? gggi‘u%%Liqés%agtsgggttsa%%p%féﬁea%ioed OS'F(E)ldi um
L- aspart at acon KanrBraspartrateyjenesi s have been 20 eval uat ed. The study

i nvolves the oral i [ on repkfast,.or Rai geneghk by ®1@r oup-eof 10
25-40 year old peopln\gae%#ésg dlé]@ééﬂd%%e g%n:?sf?ng of 3.12 of _sodi um

D-aspartate (19refpnoed ¢o sweliadn DUEABRHr Oft SPEFDIC PO IR SEHSRL wei ght
for a 70 kg per §9§Qxi@vfifef%9:éjaé&§d Aretber-egigdt iafe 1@r2%- 4@eyeaenal.d reopl e
r

Of 2.49 0 of SOBRERPDRESHAr Lie BRI UIESY Of LBATaNPECachar il (400 bodi U
D-aspartat 30 anMbeRY%isodepbrkedspartate) for the same period. Bef or e
e S0 ol T S AT SFEAB T LBt 1A Shonkecltert spatigy 10, 0
progressi ve qui akenmtdflénnedf tohpeswentaasz oeahage lpdenumber of quick
progressive, slow, immobile spermatozoa on 100 base.
The values in parenthesis are referred to the
20 percentage of the increases of quick progressive
spermatozoa with respect to values before respective
drug treatment
The increases of spermatozoa number and motility
in rabbits treated with sodium D-aspartate and sodium
25 L-aspartate integrated sodium D-aspartate are all
significant (Student T; P<0.01).
EXAMPLE 3: Study about the effects of a combination of
sodium D-aspartate 50% and sodium L-aspartate 50% 1in
the rabbits
30 The study involved the administration of a mixture
consisting of 0.125 g of sodium D-aspartate + 0,125 g
of sodium L-aspartate (D-Asp 50%: L-Asp 50%) to a group
of 10 rabbits according to procedure of Example 2. The
obtained result shows that also in this case an



30 det er m ned, LH and testosterone hornonal assays have been carried out
usi ng specific commercial kits for climical chem cal use. 5Sem nal |iquid has
been col |l ected through masturbation after 3-5 abstinence days. The nunber of

t he spernmat ozoa and progressive quick notility thereof have been determ ned
according to (Wrld Health O gani zati on) WHO gui del i nes usi ng a Makl er Chanber
for 10 the count (Sefi Medtstl Instrument, Haifa, Israel) and in the sane

bl ace Lhe Pr oo §RBLG LGk dBt Lyl bas heen et S5 aRtkq sn_tidrriss 4 be

poi nted out tha stu as been rri e out on selected subjects having a
nunber of 15 spépﬂtatlozéﬁl&lﬂﬂfwrsel‘iilfnaISHeiIEf\é‘it@ZanomaPESi ORETHE TR, FBHEH00/ nl |

that is mni numgRresh dc&ﬂtba%dw £Bi ncoat#Bh s ange. ghis expeskentwdms been
based on prelimn

udi es indi catin at the fec art n the
i mpr ovenent of tlhétﬁ-ﬁer]r?aﬁ%g%h%%e%s%%ﬁn \Mt?‘ﬁ %3 & afer\e;l“gence in
subj ects proglucicme auset dﬁJOtHEChnhttgirépEbmhﬂmm nofrbed0% Lshéllymt Hs
results fromthe fac hat ugi tiwel W f
81 cgb%(f&(fo [ 9d ﬁ—ggggrrzgt:é ;Vt?l i c{}:fl]ggqufh@

sper mat ozoa, ha?&Paf: spermatvzoa not reac ing. mat uration
and 25 degr adedpdtnﬁwmg:ztdme cs’{bethat ogeweyi wf | APeRMatease Wi efRFEEIFRA act i on

of D-aspartate L“‘h ﬁg} WAl BN dnpd A x&peécsmtﬁap@ smm@ed
result |nd|cate that the use o odi'um D-aspartate statisticall oved t he

val ues of LH andha¢ tabs@star gl hofdbhedry s]ﬁ'éﬁﬁ‘?‘f%“% nﬁﬂ@gaf'ﬁgolt\?
sper mat ogenggi Sh tatben18nd PhHYr @bt Blatnoit | iwas ollosper rrlathamoa

Specifically the daily treatnent. with 9 SOdI as t i nduced an
average i ncr eas@igtudg hSaRRIT WY u&éb?‘b gﬂA) tg)él a%?(gvgér(gogengal ue of
4.3 mUl/ml for tdpaaaiuel s, was obtained a val ue of 5 4 mJ/ml in people

after the ingesm—gﬁasgg tgbgF tﬂ%) gf}lggtgtarg%@%@&gbmtp&sebyed for

t est osterone pa a ' serumva before the treatment to
a serum val ue of8@% 3sngfimn ditagpatiete eaﬂﬁ‘erﬁogtﬁﬁtjltl@ & PP 531G e3Re

(P<0.01) (Titg e fppart A 1 group of people). Mreover, also the nunber and

sper mat ozoon progressive notility are neaningful | |ncreased reQpar 0
P prog 25-40 yeary old olugteery groups P Bgeﬁ

recruited and the effect of alone sodium D-aspartate

and the effect of sodium L-aspartate supplemented

sodium L-aspartate on human spermatogenesis have been
20 evaluated.

The study involves the oral ingestion (after
breakfast or main meal) by a group of 10 25-40 year old
people of a daily dose consisting of 3.12 g of sodium
D-aspartate (19,2 pmole of sodium D-aspartate; 0.27

25 umol/kg of body weight for a 70 kg person) over 30
days. Another group of 10 25-40 year old people (after
breakfast or main meal) ingested a daily dose of a
mixture consisting of 2.49 g of sodium D-aspartate and
0.63 g of sodium L-aspartate (80% sodium D-aspartate

30 and 20% sodium L-aspartate) for the same period.

Before the start of the study and on serum derived
from blood collected after 10, 20 and 30 days of
treatment the values of LH, testosterone and number and

progressive quick motility of the spermatozoa have been



10 controls. In this case in fact the total nunber of spermatozoa found before
the ingestion of D-aspartate was 18. 00§ 000 and after the treatnent with
D-Aspartate 23.000.000, both as average, therefore a 27%increase (Table 6,
part B; first group of 10 people). Mreover, 15 also the notility has been
significantly increased by 28% after treatnment wth D-aspartate conpared to
val ues before the treatnent (Table 6, part B, 1 group of 10 people) (P<0.01).

I nterestingly, t has be n further observed that 20 as for rabbits (see
above), also f treat ment with a m xture consisting of sodium
L-aspartate integr aLHd sadi ubeBtaspervate hezwbnad i assaval tbaver PapRovenent

corpared Lo the.dise of Along sodli R ensnashalecboihcles heenatisibatmones

(LH and 25 testosteron sem na iquid. In this second
experiment, in dhkemicak Wserved that the group of people who had assuned the

dai ly dose gonsi sti g@m@had- 4914q0fiasodhbe D-pepart ate1286t8d63 gheodughdi um L-
aspartate (80% | D Asp; 20%LAs furth oves.the 3 fertlllt
per f or mance comfTEHRA tIht ?SF Lﬁ'éveﬁ%%l%% PA¥P eadds oY lE‘:J%m%{(’/c?gorrpar ed

tg control (samngehgesptembedbooe thd pregtresstivey ensirsk an@si sy ntheneat
observed usi ngﬁ‘pne adi u rgtesx% tquz %J@Q%&iﬁ PRt Alwc 1 OUReQ + A0

people). The s ‘?3 Sﬁ‘gno occurs estost erone. I's steraidal
hornone, in facygaiizatioehtWdtgwidelinespasingeai Makyent eBaPPgEpaPtate is

d by, 47,8%
'tﬂg;gg;)e Dy 7o coupe o 9deke FRACLY (RATRRA © MEfRIS theast pr kndf

in the same place the progressive quick motility has
been determined.
It is to be pointed out that this study has been
carried out on selected subjects having a number of
15 spermatozoa in seminal 1liquid from 15.000.000 to
20.000.000/ml, that is minimum threshold values within
normal range. This expedient has been based on
preliminary studies indicating that the effect of D-
aspartate on the improvement of the spermatogenesis was
20 appreciated with greater evidence in subjects producing
a not too much high spermatozoon number. Likely this
results from the fact that subjects producing a
relatively low number of spermatozoa, have also an
higher % of spermatozoa not reaching the maturation and
25 degraded during the spermatogenesis. In this case
therefore the action of D-aspartate stimulates their
maturation to vital spermatozoa.
Obtained result indicated that the use of sodium
D-aspartate statistically improved the values of LH and
30 testosterone hormones (specific hormones involved in
spermatogenesis) and number and progressive quick
motility of spermatozoa. Specifically the daily
treatment with 3.12 g of sodium D-aspartate induced an

average increase of LH haematic values by 25,6%. From



5 aspartate the increment was by 31,2% (Table 6, part A, second group of 10
people). Mreover, also the number andsmmotility of the spermatozoa were

i nproved. From an average val ue of 19.500.000/ M before the therapy to a val ue
of 28.000.000/m, an inprovenent by 43% (Table 6, 10 part B; 2 group of 10
people). Mreover, with the [ast treatnment, an inprovement of spernatozoon
quality was al so obtained. In fact, the nunber of quick progressive

sper mat 0zoa obtai ngdeyhth the uiseosf 4sadigii lnASPaLt AR COorBisal edagodi um
D aspartate passed ??om§34%to 50(3/0 15 ‘val ues/Lm efore and after d’whe' traat ment

respectively, toREained aroyphefedfe PTADIT B, Mparl® BPCPYPoitf ‘G 16™Feopl e) .
Ifiglsga?t Z?gmﬁnt?ﬁ%@féﬂ% gﬁe afdsfparﬁaaéga(%m.mand o samd- agpactatas+ sodi um
nunber and quaJ?W§e5$£épé?ﬁa€%§gﬁs#ﬂrﬁﬁﬁaﬂgééﬁﬁéSﬁggﬁqgféggﬂgsX%EgeaggéoovvLCNV
Cr) H+ N Ns* oAM8 Dhoymst be€Or&Othe trMaNnten®P t€O\serwh valuel1o0 6fr3+ N rn *
ng/ml after the treatment, that is a 31.2% increase
(P<0.01) (Table 6, part A, 1° group of people).
Moreover, also the number and spermatozoon progressive
motility are meaningfully increased compared to
10 controls. In this case in fact the total number of
spermatozoa found before the ingestion of D-aspartate
was 18.000.000 and after the treatment with D-Aspartate
23.000.000, both as average, therefore a 27% increase
(Table 6, part B; first group of 10 people). Moreover,
15 also the motility has been significantly increased by
28% after treatment with D-aspartate compared to values
before the treatment (Table 6, part B, 1° group of 10
people) (P<0.01).
Interestingly, it has been further observed that
20 as for rabbits (see above), also for man the treatment
with a mixture consisting of sodium L-aspartate
integrated sodium D-aspartate resulted in an ulterior
improvement compared to the use of alone sodium D-
aspartate both for haematic hormones (LH and
25 testosterone) and quality of seminal liquid. In this
second experiment, in fact, we observed that the group
of people who had assumed the daily dose consisting of
2.49 g of sodium D-aspartate and 0.63 g of sodium L-
aspartate (80% D-Asp; 20% L-Asp) further improves the
30 fertility performance compared to control. LH average
value increased by 38,6% compared to control (same
people before the treatment) versus a 25,6% increment
observed using alone sodium D-aspartate (Table 6, part

A; 2° group of 10 people). The same phenomenon occurs
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for testosterone. This steroidal hormone, in fact,
after treatment with L-aspartate integrated D-aspartate
is increased by 47,8% compared to control (same people
before the start of therapy), while using alone D-
aspartate the increment was by 31,2% (Table 6, part A;
second group of 10 people). Moreover, also the number
and motility of the spermatozoa were improved. From an
average value of 19.500.000/ml before the therapy to a
value of 28.000.000/ml, an improvement by 43% (Table 6,
part B; 2° group of 10 people). Moreover, with the last
treatment, an improvement of spermatozoon quality was
also obtained. In fact, the number of quick progressive
spermatozoa obtained with the use of sodium L-aspartate
co-adjuvated sodium D-aspartate passed from 34% to 50%
values before and after the treatment respectively,
that is a 47% increase (Table 6, part B; 2° group of 10
people) . Table 6 shows the effect of sodium D-aspartate
and sodium D-aspartate + sodium L-aspartate on the
improvement of LH and testosterone hormones and on
number and quality of spermatozoa in human seminal

liquid.



0 a) a) H44 04
33

Et 04 HO E U H ON

.1-) a)

$EV+ LT+ Tw/eozojeuw

000°000°8¢ 000°00S°6T1T 000°000°¢C 000°000°8T -xads Te303 "N
o3ejaedsy-T %0C
+ @23e3aedsv-d %08 Jo Jquswijesaxl 23ejxedsvy-d % 00T IO Juswlearl
uot3lsabur a933Y oyl ax039g UOTISSbUT I931IV ay3 axojed
oidosd OT 3O dnoab oz oidosd OT 3FO dnoxb o1
pInbTT Teutwss uewny uf eozojewxads JO A3TTenb pue IsqunN
g 93xed
%8 °LV+ -- %C 1E+ - JUBWLIADUT
(unzss Tw/bu)
8°9 9°¥% €°9 8°'y ©SUuOIdYISOJISIY,
%9 8€+ -- %9762+ - JUBWLIdUT 3
(unxss Tw/nIw)
T°9 72N 74 ¥°S 13 7 HT
@3ejredsy-1 $0C
+ 923e3jxedsy-g 308 3JO Juswiesaxl o3ejxedsy-d & 00T IO JusWwlearl
uor3sabut as33v ay3 ox03Jog UOT3ISSbuT 1933V ay3 axojed
sidoad 0T 3FO dnoab oz oidosd 0T 30 dnoib oT

WNIasS uewny UT SUOISISOISD] pue HIT JO UOTIBIJUSOUOD
¥ 3xed

pInbTT Teutwss ueuny ut eozojewiads Jo A3TTenb pue Iaqunu
puB wWNISS UBRWNY UT SSUOWIOY SUOIDIS03S8] @ HT JO SsesaIdul sYyj uo aaejxedse-T wnipos 2%0Z
pue aje3zredse-g wNIpos %08 JO HBUTISTSUOD aaINIXTw pue djejredse-g wnipos 3JO 2IO9IFF 9 STl

oc

0T



104r1 5 U

-,10 419-1 O0Erla) 0 E a)
34

n:1 R U

HI

*31¢C
¥%6C
$19+
*%S9S

+%8¢
*%8¢C

»3PE

*%0¢€
*%9¢
%8¢+
*%5SV

*%9¢
x%0¢€

¥ %S¢

rozojewrads aTTqowwWI
rozojewrads MOTS
eozojewrads
aatssaaboad }oTnd

ptnbt1 TeUTWSS



QU COH 35 The results are referred to average val ues froma nunber of
10 25-40 year old subjects before treatyment and after daily ingestion for 30
days of 3.0 g of sodium D-aspartate/day (10 group of 10 people) and a 5 group
of 10 sane age subjects before treatnent and after daily ingestion for 30 days
of 2.49 g of sodium D-aspartate and 0,63 g of sodiumL-aspartate (80% sodi um
D-aspartate and 20% sodi um L-aspartate). The values in parenthesis in part A

of the table are 10 referred to %.increnent .of L S o] ef.ore and
after respective tre’iﬁl%e]ﬁ?s.u 2 O&Fués \?\nrtrﬁdasttoe:él SE o‘#eepgg?agéof%?ﬂeat abl e
are referred tontbekuefofld hzs merbgeasf ojd ckupresfiesbeveresitawatuemvobi | e
spermat 0z0a on bage 0., 15109 val Hosst DoRaIRMM Nedl sadfs PR B.6f §hertable

0 q

are referred to increases of “totall an ui ck progressive spermtozoa.
The increases o$odihmt e agpagdatiad 454t eht he SrOUPLIPT t &8t & e, 2B3t & nunber

and qui ck progr gssipe 2O IRer BBRHOZ e akibdlelcts gpefbeanttdatSiersientndP<0. 01).
The results obtained fromthese experi nts denpnstr t%d hat Eh%o\éﬁlu“‘es of LH
and t est ost er on@EFREr 824 YneASTFART ygcg’f/e 0t PEEPMS a‘ﬁ% And up To
approxi nat el y 3p-dapareater eahdent, €dnpar esk t cdulisal 26 asparsJtsef dfd % he
treatment). Successi éelg_as%éaprii:ggé e%{%qi r %B%J]”éﬂﬁﬁ’&ﬁt gnt 455 thecdy eatpnt

I me. t

continues for aRCGtt®rior r1od of _ _ e contrary the nunmber of the
spermat ozoa i n selimal inquarenthésies i Padteade PEogreRsitAye uFTS0 day of

therapy. 30, | ”rEEQ%@E Land 2nthendhagtamaf aRer easedsvakves fwtddd and
t est ost erone i n human bl ood before and after treatment with ghe co ition

according to thanfnvafiiesh (BEIPLEHIVEN DEXEFIERCe and 2004 85HPEm M"dddhrt at e)
is reported. 3fstBrik@ of pAdt4Bt b dhagramlef arecrefsededluees ofalidse nunber

of spermatozoa and their ogressive .quick nmotil | befgrg, and aftsys td eat ment
with the conposPfi OFP%CEUF'&F%Q ?‘ES) W\l&%hl(nv%]ﬁ??%%slsis'y?épor 4. '5Determ nation of
D-aspartic aci dsperhamszosepnndbhse 100.
15 The values in parenthesis of part B of the table
are referred to % increases of total and quick

progressive spermatozoa.
The increases of all the values in parenthesis
(LH, testosterone, total number and quick progressive
20 spermatozoa) are all significant (T Student; P<0.01) .
The results obtained from these experiments
demonstrated that the values of LH and testosterone
increase meaningfully over treatment days and up to
approximately 30 days of treatment compared to basal

25 value (before the treatment). Successively such
increase remains constant if the treatment continues
for an ulterior period of time. On the contrary the
number of the spermatozoa in seminal liquid continues
to increase progressively up 90° day of therapy.

30 In Figures 1 and 2 the diagram of increased values
for LH and testosterone in human blood before and after
treatment with the composition according to the
invention (80% sodium D-aspartate and 20% sodium L-

aspartate) is reported.



liquid 2 mM of semnal |iquid obtained themfromeach patient is diluted
in 10 mM of 0,2 MTCA (trichloro aceti® acid) for deproteneization and
centrifuged at 10 10.000 rpmfor 30 mn. The supernatant containing Daspartic
acid and other am no acids, was purified on a cation exchange colum (1x4 cn
as described in Ref. 18-21. Briefly to a 2x4 AG 50W X8; 200-400 nesh, BioRad,
i on-exchange resin colum the above obtai ned TCA 15 supernatant of sem nal
liquid was added. Affterei3anp & aPsorpld 08 adPem COE UTRCYRE svasheduwst Be10 m  of
0,001 MHC1L and then eluted with 10 mM of 4~ M ammoni um hydroxi de. This el uate,
cont ai ni ng purithRdNEMPEE K RPeTBRLFPRIBA VWEdIGhpl R¥RIFSSeHYHi ARLEXKamoni a
and 20 the resiglsei Wasy di ssofyesl | mnd M et st idderdmsaiter andhD- agpartic
acid was determ ned by HPLC or a_.col 0{7i rrgglri c_net hod based on &hg use of
D-aspartate oxi‘é%f‘é%of%'ﬁ’r??i%‘ac?pa?ﬁ‘%o PneRi UHEGY 487 &PoF TR Fi%ur paper
(Ref: 18-21p. 25Fi guretéxrmshmansi an eXabpkepef tHPL G camil irsi Buména ssmanddr d

sanpl e consi stii] Sida standard m xture of Daspartic together wth L-am no
acid m xture. Lﬁg—@panel shows HPLC anal ysis of a standard m xture consisting
of D-Asp and ot her [2aminc®facsesingd Thiqwidgohraisadesbhed frd%afprd of a

chromat ogr am obtai nede ugisngafdyigonpl f A1AYE and2 24 preRMkrekhfiekbow ng
ot her am no acids: 3 u, Asn, n, Ser, Thr, Hs, dg, Arg, angi%%gurlne,
GABA, Tyr, Val 2ftic @5id)i37teFe dSRFOtENFUZALIQN 1 Pﬂspg‘?%tre} afts. 2 min
foll owed byol-Asp. @nd epherfdr aBONmiaci dshe supeRingltampanebnteirtsgt D-sane
sanple, but after treatnent .with D.aspartate oxidase. In thi e 5
aspartate oxi da%%p%]ﬁtﬂ‘/ﬁea%iicﬁn?s OSFS‘S% Taim(,;nfooracf]hcgs 'ox} dat ig%ﬁf%fgénf’g f - Asp
el imnated the paakomt exchamge eteluwn Hilmd tdmis @snideswnigpechaint Re .peak
really resulted {1om Dpgs0ahl G A doxl BH-Shicdla AN ¢S 6o TAILR, dBka.I s

expressed as average D ustng Student Tt est. P<0, 5hasbeenconsi der e
Rad, ion-exchange resin column the above obtained TCA

15 supernatant of seminal liquid was added. After sample
absorption, the column was washed with 10 ml of 0,001 M
HC1l and then eluted with 10 ml of 4 M ammonium
hydroxide. This eluate, containing purified amino
acids, was dried on warm plate to eliminate ammonia and

20 the residue was dissolved in 2 ml of distilled water
and D-aspartic acid was determined by HPLC or a
colorimetric method based on the use of D-aspartate
oxidase (purified from bovine kidney) as reported in
our paper (Ref: 18-21). '

25 Figure 5 shows an example of HPLC analysis of a
standard sample consisting of a standard mixture of D-
aspartic together with L-amino acid mixture.

Left panel shows HPLC analysis of a standard
mixture consisting of D-Asp and other L-amino acids.

30 The diagram represents an example of a chromatogram
obtained using 10 picomol of D-Asp and 20 picomol of
following other amino acids: Glu, Asn, Gln, Ser, Thr,
His, Gly, Arg, Wing, Taurine, GABA, Tyr, Val, Met, Leu,



statistically significant. EXAMPLE 5: Study about effects of a conbination of
50% sodi um D-aspartate and 50% sodi um iz aspartate on nan 15 A further study
involving the treatment of another group of 10 25-40 year old people with a

m xture consisting of 1.56 g of sodium D-aspartate + 1,56 g of sodium
L-aspartate (50% fl-Asp: 50% L-Asp) as daily dose for 30 days has been carried
out. Obtained results 20 indi cated that also in this case an inprovenent both

of LH and testogigeropgeh gg VélﬁeﬁsﬁngstgﬁugealhEYSOE hRe g$ehbakd iquid
was obtained, but |ess efficiént conpared to_use of the mxture consi sting of

801 sodi um Das%&r%ai\%Pa%dzgwgédPuﬁ‘Ptn‘asﬁﬁigﬁte In this case in 25 fact LH
and testoster one valguemd ncganésled RS | gt Isanie esahlpléq% ot 38%ter

respectively, ared to basic_val ues reover, als number_ of _t he
sper mat ozoa and“¥ n%%“ﬁ‘?%ﬁr st &P qﬁ?Bﬁr%{%I Pﬁgﬁﬁgreo?n r\f'e‘é 5 n&Sssel”
_sl_lhgnl ]1:| cant :sy bysgbttavapaxddate centymes dliclidatia mpesihomn ifox althe) .
erefore al so AP a3V eI, cad 0 nt qfi
spermatic par ane‘?ie(?%té\/é%%gsgﬁé 6\%? %[}m%e“?lrﬁwuaé;ld usi ngbg%%m%(Fn%s% g‘nd 20%
L-Asp. In conclebubmnastMerblmf f epnfRemianbi thatal is 3Pgady E€&1lddn t he

treatment with sodivppg- §§3ﬁrbagg bLptegrated.sodium D-aspartate results in a
significant inprovepnent both of % and testosterone values in the bl ood and

sper mat ozoon nuRbRFLERHCADL ARRLYSEA seninal 5 1iquid conpared to treatnent
consi sting1ef the usgef @itene moduexpﬂasmartaaieav@w\yaae SPr epariatg on of

rabbit feed con{sgli'l%[%q seyer al__conbi PZE;%P) of D aspapiic an@o%lﬂ%% fetdIB
X ed” co 0%

acids. 10 Exanp rep r at i%61 Tof t ai n| ng a conbination o
D-aspartic and 208 béticatpur signiéiccdst. 2 kg of rabbit feed in 4 litres of

disti]]ed vatersghfpfx8" %%ﬁ@ﬁ&aaéfﬁ@ct@) §rup bOnbenERLLANR! LS

honbgenous m xt spartic acid and 2. g of L- aspartl C
acid (totally 1%odign Braéspdgédte and 509 sodium L- aspartate on man

15 A further study involving the treatment of another
group of 10 25-40 year old people with a mixture
consisting of 1.56 g of sodium D-aspartate + 1,56 g of
sodium L-aspartate (50% D-Asp: 50% L-Asp) as daily dose
for 30 days has been carried out. Obtained results

20 indicated that also in this case an improvement both of
LH and testosterone haematic values and the quality of
the seminal 1liquid was obtained, but less efficient
compared to use of the mixture consisting of 80% sodium
D-aspartate and 20% sodium L-aspartate. In this case in

25 fact LH and testosterone values increased significantly
i.e. by 30% and 38%, respectively, compared to basic
values. Moreover, also the number of the spermatozoa
and the progressive quick motility thereof were
increased significantly by 45% compared to controls

30 (data not shown in table). Therefore also using D-Asp +
L-Asp a very significant improvement of spermatic
parameters was observed, but lower than using 80% D-Asp
and 20% L-Asp.

In conclusion, as observed for the rabbits, also



and the mxture is again honpogeni zed to obtain an honmpgenous di spersion of
D-aspartic and L-aspartic acids in fees knead. Finally water is evaporated by
20 oven heating until the feed is again hard. The feed is cooled, cut in 5-10
g cubes and used for animal feeding. In this way, 1 g of food will contain
4.56 nmg of Daspartic acid and 1.14 ng of L-aspartiC acid. 25 Exanple

6B: Preparation of feed containing a conbination of 50% D-aspartic and 50% of

L-aspartic acigd % at"z%%gf%{ ragh t deedddhéd Ivhttrl,ps SQ;dlqij“st i)-epaddiee are

m xer honogeni ze up to formation of enqus xture. Then
5.7 g of Daspaltltégﬁétédaﬁ@d&u‘?' & GeRarisi& tlf%s‘é]c‘?%l {'?ogalsllygnf?lﬁ:aj’) are

added and the nlﬁﬂf:%eeinénagwhhcamgﬁnl aed tt@ssahis'hd”rcﬁié hwngemoms diteper si on
of D-aspartic and rtic acids in feed knead.. Fi 1'¥orat ed

r
by 39 oven or iewi FREFTHP T | PHRRSF e 8HG o % t¥1ar§ eed is
cool ed, cut gn 5lafalg e:u:b@amabl tusetlréa)tmentrm:bnisas@tlmg of the vﬁﬁs afay, 1 g

ngi L?Od W | | conighg 2 quDQLngrEEQQr.“ c ac? d and 2.85 ng of L-aspartic

EXAMPLE 6: Preparation of rabbit feed containing

several combinations of D-aspartic and L-aspartic
acids.

10 Example 6A: Preparation of feed containing a

combination of 80% D-aspartic and 20% of L-aspartic

acids.
2 kg of rabbit feed in 4 litres of distilled water are
mixer homogenized at 60-70 °C up to formation of a
15 homogenous mixture. Then 9.12 g of D-aspartic acid and
2.28 g of L-aspartic acid (totally 11.4 g) are added
and the mixture is again homogenized to obtain an
homogenous dispersion of D-aspartic and L-aspartic
acids in feed knead. Finally water is evaporated by
20 oven heating until the feed is again hard. The feed is
cooled, cut in 5-10 g cubes and used for animal
feeding.
In this way, 1 g of food will contain 4.56 mg of D-
aspartic acid and 1.14 mg of L-aspartic acid.

25 Example 6B: Preparation of feed containing a

combination of 50% D-aspartic and 50% of L-aspartic

acids.

2 kg of rabbit feed in 4 litres of distilled water are

mixer homogenized at 60-70 °C up to formation of a
30 homogenous mixture. Then 5.7 g of D-aspartic acid and

5.7 g of L-aspartic acid (totally 11.4 g) are added and

the mixture is again homogenized to obtain an

homogenous dispersion of D-aspartic and L-aspartic

acids in feed knead. Finally water is evaporated by



Exanpl e 6C: Preparation of feed containing a conbination of 99.5% D-aspartic
and 0.05% L-aspartic acids. 10 2 kg of3orabbit or rat feed in 4 litres of
distilled water are kitchen m xer honogeni zed at 60-70 C up to formation of a
honobgenous m xture. Then 11.43 g of Daspartic acid and 0.570 g of L-aspartic
acid (totally 11.4 g) are added and the m xture is again honogenized 15 to
obtai n an honogenous di spersion of D-aspartic and Laspartic acids in feed

knead. Finally V&ﬁieﬁ{ b8 wapeiééeﬁeahﬁge%n%ﬂ Qe 'fé‘ed‘egé anaﬁ?t hLrghe :‘eed
an us or ani nma

i s agai n hard. ggd is cool ejf%%cut in, 5- cubes

feeding. 20 In t $Sg SOHSbd Wi lE‘or?téll %. 67PRE Gndpasirdt feracid
and 0.03 ng of Larusx[aalrtﬁecedamgj Exanpl e GD: Preparati on of feed cont ai ni ng
only Daspartic | di o] L-aspartic_a . 2k bbit or t feed in
4 litres of disti Ie@i\s/vap}g& ar% 51 xetlr o?% 8&&3 7% H‘gtd’ oPfrati on
of a honpgendus aABAMIIE anmandzﬁgﬁfofmgcafsdarasmamd aridl. 4 g of
L-aspartic acid are added and the m xture is agai n honogeni zed to obtain an
honobgenous di spersion 30 of D-aspartic acid or L-aspartic acid in feed knead.
Finally water | EX8PRI& at &F:hy SFERFALIOR fi P& hefiefdg upentainéngeedai s

agai n hard. The doeedristicapl e€, oisg ND5adPagtgebasn@nd ¢sed 104 BaN-PRE
feeding. In this 1 g of food will contain 5. 7 ng of D 40 aspartic acid
or 5.7 ng of L-?s-\é%—rc acid. EXAMPLE 7: Study about the effects of a

conbi nat i on1of 0%PD- aspardbli tandr2@%tl - fesgar tinc 4Acl dteesspd nd ®ZODNe@unber
and notility of rahhit T, y b carr.ie out ousof
rabbits. A fi rstwr ar oupa]f:esonglfg %’%‘g ofb&%ff glbqrt? AT ng ng GQQD%D g’{ ;P

(approxi mat el y FRgagiiasodyt wei Qnmpgfee@ufsmmmms Niem M)oeIBmgxtQﬁ eD-

containi ng the REodalsts Ofa80Y0 Prhaspastiot Ande 20%, kpashatt |aﬁ:l g% above:
10 "Exanpl e of preparation of feed containing a cofibination o partic

acid and 20% L- ddpért9/c 3§ RJdeA §%ﬁetH§em§§(§b‘ﬁ& dréo AT HBHN 1@@%&%%%‘2

representingsa (t@nbﬂdﬂangr(wpr(dmogdrﬂﬁﬁi)cal éﬁfh&ﬂt B sy Sand th- sane
type food as ab%ve prepar ut 15 V;:E[ dd| |on f Da artic and

L-aspartic aci d& R die. L:éxp«*]-,‘Fll X ha{%e APt H oﬁ‘ia St a t3bbit
breedi ng farm ( 'eRepexzd < éuderven Asgodioat | fui's li’eatanng uhtaly)theBefex@ t he
start and at the rag,aqf U PXPREL MBDLG T EQMLERE MY ABRK! 1, Sdoefdnggamgs has

been 20 coll ecte stinullation with an artrficral vagina (see

Macchi a et al . aDI@a’é’}?éi'tﬁoc,r F&igraddhieesingat i on i nprove semen quality in

rabbit buckso publ ishes fay, Ani ngl oReIHICHI PN SeneBsd, sl1fr Rg7or343. 2010)
and the total nunber qf sper(ilT_H cjﬁoa/m of 25 ejaculate and potilTity thereof

have been det er RSREFLLC act Fmifer M athd SRR &Ehd progr essi ve
quick motility are determ ned according to (Wrld Health O ganization) WHO

gui del i nes usi n . Iél eggﬁapPgaL 0L § (t)lQecPur}tee(dSecon dtstl |1 nstr un@nt

a1n1
has

been det erm nedaSEIaéftrla:bI@lCtldsQ‘-re@nAafs Ll—@adqtlm &tiidh an i so-osnotic sol ution
due to excessive oancert nalfAn agd then @é@&yiﬁd dnpieregach @A {71184 ghed

approximately 5 k% and consumed approxi mately
er are mixer homogenized at 60-70 °C up to formation

of a homogenous mixture. Then 11.4 g of D-aspartic acid
or 11.4 g of L-aspartic acid are added and the mixture
is again homogenized to obtain an homogenous dispersion
30 of D-aspartic acid or L-aspartic acid in feed knead.
Finally water is evaporated by oven or low fire heating
until the feed is again hard. The feed is cooled, cut
in 5-10 g cubes and used for animal feeding.
In this way, 1 g of food will contain 5. 7 mg of D-



41 200 g of food daily. Since 1 g of feed contained 4.56 ng of D-aspartic acid
and 1.14 ng of L-aspartic acid it resujg¢ed that in a day the rabbit assuned a
total of 912 ng of D-aspartic acid and 228 ng of L-aspartic 5 acid) The
result obtained fromthis study denonstrated that the ingestion of the 80%
D-aspartic acid and 20% L-aspartic acid m xture statistically inproved the
spermat ozoon nunber in semnal liquid, i.e. the 10 production, on average, by

22% From an average, val ue. of 320.000. 00 permat pzoal/ nl. .of sem nal liquid for
rabbits before TR FLG AEHE 75 ghi)a")%r3geﬁ\_/3%%rgf‘03%§.1800. 000/ m after the

i ngestion of D -BEMAPLEc7andtudypaidut duia eviseatre ¢Tabl gombipattoA; oX0 group
of 10 15 rabbits)s MOLEUGE: ol BANSAAME. 260 1Al o | & 8t 8,0l pliflked oabbi ! s,

al so an i nprovement “of “Spermatozoon progressive quick motilTty varying from 38
% (this percentagsbesfend metihétHufberabbPl§ui ck progressi ve spernmatozoa out

of a total munber ofrHk00sfL&Y 03R@PEEh ObSRYEE SRE MBHhOZARD) §PodPds oot h as
average value, that is an increase of 1.42 tines WI‘# h}ﬁc?ﬁggb%g I fi.cance
u

(Table 7, part BORHEYr oftp LdF SFaFFHMD) SRIS THSEI a8t Fabbi t s,
i.e control grospménth261@l dappodpximatelat 6skgcaf bbdpi Wedght)i fpdofemrent bot h

e

/4 ie0 -H HO P-asparthcEVanGN 20% L-aspartic acids (see above:
10 “Example of preparation  of feed containing a
combination of 80% D-aspartic acid and 20% L-aspartic
acid”). A same age second group of 10 rabbits
representing a control group (or placebo) was fed eat
for 20 days with same type food as above prepared, but
15 without the addition of D-aspartic and L-aspartic acids
mixture. The experiments have been carried out in a
rabbit breeding farm (“Potenza Breeders' Association”,
Potenza, Italy). Before the start and at the end of the
experiment from each rabbit a sperm sample has been
20 collected by stimulation with an artificial vagina (see
paper: “G. Macchia et al., DL-aspartic acid
administration improve semen quality in rabbit bucks,
published on “Animal Reproduction Science, 118, 337-
343, 2010) and the total number of spermatozoa/ml of

25 ejaculate and motility thereof have been determined.
The number of the spermatozoa and progressive
quick motility are determined according to (World
Health Organization) WHO guidelines using a Makler
Chamber for the count (Sefi Medtstl Instrument, Haifa,
30 Israel) and in the same place the progressive quick
motility has been determined. The rabbit semen was 1:10
diluted in an iso-osmotic solution due to excessive
concentration and then analysed (note: each rabbit

weighed approximately 5 kg and consumed approximately
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200 g of food daily. Since 1 g of feed contained 4.56

mg of D-aspartic acid and 1.14 mg of L-aspartic acid it
resulted that in a day the rabbit assumed a total of

912 mg of D-aspartic acid and 228 mg of L-aspartic

5 acid)

The result obtained from this study demonstrated

that the ingestion of the 80% D-aspartic acid and 20%
L-aspartic acid mixture statistically improved the
spermatozoon number in seminal liquid, i.e. the

10 production, on average, by 22%. From an average value
of 320.000.000 spermatozoa/ml of seminal 1liquid for
rabbits before the treatment to an average value of
358.000.000/ml after the ingestion of D-aspartic and L-
aspartic acid mixture (Table 7; part A; 1° group of 10

15 rabbits). Moreover, in the same seminal 1liquids of
treated rabbits, also an improvement of spermatozoon
progressive quick motility varying from 38 % (this
percentage refers to the number of quick progressive
spermatozoa out of a total number of 100 microscope

20 observed spermatozoa) to 54%, both as average value,
that is an increase of 1.42 times with P<0.01

significance (Table 7, part B, 1° group of rabbits) was

observed.
In the group of rabbits, i.e control group (or
25 placebo), no statistical significant improvement both

of total number of spermatozoa/ml of seminal liquid
(Table 7, part To, 2° group of rabbits) and motility
thereof (Table 7, part B, 2° group of rabbits).
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5 The amobunt of the am no acid ingested daily by the rabbit was o 912 ng of
D-aspartic acid and 228 ng of Laspartig acid. Val ues reported in part A of
the table refer to average nunber of spernatozoa/m of semnal liquid 10
before the drug treatnent and after 20 days of treatnent. Val ues reported in
part B of the table refer to spermatozoon notility in ternms of quick, slow and
i mobi | e spermat ozoa on base 100. 15The i ncreases of spermatozoon nunber and

notility thereof in, bhi e i p [,Gaa Las iC i@ m xture
are all signifi cantTfé%e]g.égl?&%dg%ﬁg]f)én:Egg%g% %&hgs %rE%A LEb8ﬁtlﬁdy of
the effects of adebhbrabbits A6 FOrBIYLD s RPRTRXHER e bndd 55% PEASPSM i ¢ acid

on the number a@QiﬂHU' i Sfe I AR t SREEMBLOZAG 20 &hgg tdfse St Whe has
been carried out oh two groups of s$%nf%age and wei ght, rab iés as uysed for

previ ous study.ingegtdrnf &ferfee? R Bde Lt-RSRAF tihpPELI8 AR ‘gr oup
was admi ni steer egha faesieonbE& ntg amindg uaeiaf SGPédreadpdatily aeyd téned 50%
L-aspartic acid for .20 days e_aboye_preparation: ." I I ration of
f eed contai ni ng* b%bﬁbi”ﬁﬁt Po%igf "H0&% 565’5 i glacc%&lg%%g&%_s?g“scgﬁ?c acid"),
and a second 30a&paralbbi acgdoup was used as a control. Also in this case

sem nal |iquid haga?ggg cg%ﬁ;b%ggaﬁg{ oLggndpafder e expeei nBdteandd hen

exam ned for spermatozoon tility thereof. The results obtained
fromthis studyadensget r aueber 440f ha3PRFBRCQEPHGUR Mkt (T si St Df 501

D-aspartic gei dpaRd, a0l theaspafld ¢ @EdLbmdnt NaRgenabteef tle @agductaon, i.e.
nunber, of spermatozoa in semnal liquid themand notility thereof was
obt ai ned (see 5C¥&BLEEBf- In fact, as reported in table 8 with this treatnent

a 16 1 increnent ohlsper npépapoadnuirbeparsi gai fotarnthe otabie. 01efend &t so an
e O TPty SURERCT B 1421, oS P, ToP! b{U£ATIa S s O1
immobile spermatozoa on base 100.

15 The increases of spermatozoon number and motility
thereof in rabbits treated with D-aspartic and L-
aspartic acid mixture are all significant ones.
(Student T = P<0.01).

EXAMPLE 8: Study of the effects of a combination

20 of 50% D-Aspartic acid and 50% L-Aspartic acid on the
number and motility of rabbit spermatozoa.

Also this study has been carried out on two groups
of same age and weight rabbits as used for previous
study. As a difference in this case to the rabbit

25 treated group was administered a feed containing a
mixture of 50% D-aspartic acid and 50% L-aspartic acid
for 20 days (see above preparation: “Example of
preparation of feed containing a combination of 50% D-
aspartic acid and 50% L-aspartic acid”), and a second

.30 10 rabbit group was used as a control. Also in this
case seminal liquid has been collected before and after
the experiment and then examined for spermatozoon
number and motility thereof.

The results obtained from this study demonstrated
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that also using a mixture consisting of 50% D-aspartic
acid and 50% L-aspartic acid an improvement of the
production, i.e. number, of spermatozoa in seminal
liquid them and motility thereof was obtained (see
table 8). In fact, as reported in table 8, with this
treatment a 16 % increment of spermatozoon number,
significant for P<0.01, and also an increment of
motility thereof by 1.27 times, again significant for
P<0.01, have been obtained. In table 8 obtained results

are detailed.

-H
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47 The results report average val ues obtained for a group of 10 adult
rabbits (6 nonth old: approximtely 5 &gy of body wei ght) before and after 20
day treatment by ingestion of the D-aspartic and L-aspartic acids 5 m xture.
The ampunts of amino acid adm nistered to rabbits daily was 570 ng of
D-aspartic acid and 570 ng of L-aspartic acid. Val ues reported in part A of
the table refer to average nunber of spernmatozoa/m of semnal liquid 10
before the drug treatnment and after 20 days of treatnment. Values reported in
part B of the table refer to spermatozoon notility in ternms of quick, slow and
i mobi | e spermat ozoa on base 100. 15The increases of spermatozoon nunber and
notility thereof in rabbits treated with D-aspartic and Laspartic acid m xture
are all significant ones. (Student T = P<0.01). For control rabbits
reference is made to the sane 20 rabbit group as reported in table 7. EXAVPLE
9: Study about the effects of a conbination of 99.5% D- Aspartic acid and 0.053
L- Aspartic acid on nunber and notility of the spermatozoa on rabbits. Al so
this stud&,qgrried out on rabbits has been 25 carried out in the same way as
previ ous enes. As a difference in this case to the rabbit treated group was
admi ni stefed™a feed containing a mxture of D-aspartic and L-aspartic acid at
99.5:0.05 ratio (see above Exanple 3: "Preparation of feed containing a conbi-
30 nation of 99.5 % D-aspartic acid and 0.05% L-aspartic acid"). Also in this
case total anount of D-Asp + L-Asp ingested daily by rabbits was about 1.140
g. The results obtained fromthis study denonstrated that al so using the
m xture consisting of 99.5 %D 48 aspartic acid and 0.05% L-aspartic acid a
18.6 Wi ngroyenment of the production, i.e. nunber, of spermatozoa in seninal
l'iquid and: a931 % (+1.31) increment of quick nmotility thereof were obtained
(see bStable 3).

26%
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26%
37%

Slow motility
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The results report average values obtained for a
group of 10 adult rabbits (6 month old: approximately 5
kg of body weight) before and after 20 day treatment by
ingestion of the D-aspartic and L-aspartic acids
5 mixture. The amounts of amino acid administered to
rabbits daily was 570 mg of D-aspartic acid and 570 mg

of L-aspartic acid.
Values reported in part A of the table refer to
average number of spermatozoa/ml of seminal liquid

10 before the drug treatment and after 20 days of
treatment.

Values reported in part B of the table refer to
spermatozoon motility in terms of quick, slow and
immobile spermatozoa on base 100.

15 The increases of spermatozoon number and motility
thereof in rabbits treated with D-aspartic and L-
aspartic acid mixture are all significant ones.
(Student T = P<0.01).

For control rabbits reference is made to the same

20 rabbit group as reported in table 7.

EXAMPLE 9: Study about the effects of a combination of
99.5% D-Aspartic acid and 0.05% L-Aspartic acid on
number and motility of the spermatozoa on rabbits.

Also this study carried out on rabbits has been

25 carried out in the same way as previous ones. As a
difference in this case to the rabbit treated group was
administered a feed containing a mixture of D-aspartic
and L-aspartic acid at 99.5:0.05 ratio (see above
Example 3: “Preparation of feed containing a combi -

30 nation of 99.5 % D-aspartic acid and 0.05% L-aspartic
acid”). Also in this case total amount of D-Asp + L-Asp
ingested daily by rabbits was about 1.140 g.

The results obtained from this study demonstrated

that also using the mixture consisting of 99.5 % D-
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aspartic acid and 0.05% L-aspartic acid a 18.6 %

improvement of the production, i.e. number, of

spermatozoa in seminal 1liquid and a 31 % (+1.31)

increment of quick motility thereof were obtained (see
5 table 9).
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51 The results report average val ues obtained on a group of 10 adult
rabbits (6 nonth age: approximtely 5 %g of body wei ght) before the treatnent
and after ingestion over 20 days of D-aspartic and L-aspartic 5 acid m xture.
The amount of the amino acid ingested by rabbit daily amunted to 570 ng of
D-aspartic acid and 570 ng of L-aspartic acid. Val ues reported in part A
of the table refer to average nunber of spermatozoa/m of semnal liquid 10
before the drug treatnment and after 20 days of treatnent. Val ues reported
in part B of the table refer to spermatozoon notility in terns of quick, slow
and i rmobi | e spermat ozoa on base 100. 15The increases of spermatozoon nunber
and notility thereof in rabbits treated with D-aspartic and Laspartic acid

m xture are all significant ones. (Student T = P<0.01) EXAMPLE 10:
Study about effects of L-Aspartic acid 20 on nunber and notility of the
spermat ozoa on rabbits. In litreature it is reported that D aspartic acid

in animal tissues including man is found in several tissues at high
concentration in endocrine glands: 25 hypophysis and testicles, is synthesised
in the or§anis® t hrough enzyme naned D-aspartate racemase having the property
to synthestiz€ Maspartic acid by conversion of L-aspartic acid (References
21-26 and table 10). 30 52 Table 10. Concentration of D Aspartate racemase in
various rat tissues 5 TissuesD Aspartate racenase (L-Asp--->D Asp) (Enzyne
unit/g tissue) Testicle4d0 U g tissue 10 Pituitary gland30 U g tissue Brain22
U g tissue

27%
36%

+31%
26%
27%

26%
37%

Increment
Slow motility
Immobile



Liverl5 U g tissue Kidney8 U g tissue SerunD.2 U/ g tissue 15 The enzymatic
activity is determ ned by incubation of1 1 ml of reaction m xture consisting of
10 MM L-Asp 10 in borate buffer 0.MpH 8,0 at 37C for 60 min, with 1 m of
ti ssue honogenate 1:10 in borate buffer, 0.1 MpH 20 8.0. After incubation the
amount of synthesised Daspartic acid has been determ ned by HPLC (see ref.
23). 1 enzyne unit is defined as the enzyne anount suitable to convert 1 Il nol

of L-Asp to D-Asp undgr Ag Eggd'xtégﬂﬁst ObvERAYHEBL}£1 {&STt obtéd3ned3 on a Since
the racem zation is an _equl P riumreaction, if by diet an amunt

: y f
L-aspartic aci d9rauPngésiBdadylietraPhiihed (AnBOREN: ﬁSPéoPPRirPF‘lB‘@tégﬁ(vérted in
Daspartic acid ghatof N dddyh Welighe pbekedeupthy Sciestneht ragll biftgd n an

i mproved production of testosteragne.and Ity of the semnal _liquid jn terns
of nunber and nbRFFFEYOBF THfer rrﬁgoz%aot’.’s Bg’%gdbé%sPﬁfglgon%% ti\/\@sﬁ%\?gqgarri ed
out an expers neatidnmiabhires Fhei laaouns prfeviloeisarkper agedt $ngbeted by

adm ni stering a_10. fpo t aj ni - ' cl p ed.asabowe g
descri bed) but ﬁglgﬁgl;gbgggggr %‘l‘“%hg%e? ?:Ejggeéddq%? %ﬁebDéggg?t iqg ag?1L . Also in
this case the t578l mgno@ink-aspauaspararédacid daily ingested by rabbit was

approxi mately 1.1 g.yJRfhe repubtegbtial nggdrframdhi snst udibdenpaserated that
al so by feeding the rabbits wth food containin 2f5 5e4inal liquid
average number of spermatozoa/ml o sem qu
10 Dbefore the drug treatment and after 20 days of
treatment.
Values reported in part B of the table refer to
spermatozoon motility in terms of quick, slow and
immobile spermatozoa on base 100.
15 The increases of spermatozoon number and motility
thereof in rabbits treated with D-aspartic and L-
aspartic acid mixture are all significant ones.
(Student T = P<0.01)
EXAMPLE 10: Study about effects of L-Aspartic acid

20 on number and motility of the spermatozoa on rabbits.

In litreature it is reported that D-aspartic acid
in animal tissues including man is found in several
tissues at high concentration in endocrine glands:

25 hypophysis and testicles, 1is synthesised in the
organism through enzyme named D-aspartate racemase
having the property to synthesize D-aspartic acid by
conversion of L-aspartic acid (References 21-26 and
table 10).

30
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Table 10. Concentration of D-Aspartate racemase in

various rat tissues

Tissues D-Aspartate racemase
(L-Asp--->D-Asp)
(Enzyme unit/g tissue)

Testicle 40 U/g tissue
Pituitary gland 30 U/g tissue
Brain 22 U/g tissue
Liver 15 U/g tissue
Kidney 8 U/g tissue

Sexrum 0.2 U/g tissue

The enzymatic activity is determined by incubation of 1
ml of reaction mixture consisting of 10 mM L-Asp 10 in
borate buffer 0.M pH 8,0 at 37°C for 60 min, with 1 ml
of tissue homogenate 1:10 in borate buffer, 0.1 M pH
8.0. After incubation the amount of synthesised D-
aspartic acid has been determined by HPLC (see ref.
23). 1 enzyme unit is defined as the enzyme amount
suitable to convert 1 pmol of L-Asp to D-Asp under the

conditions of enzymatic test..

+ m(V
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Since the racemization is an equilibrium reaction,
if by diet an amount of L-aspartic acid in ingested, a
determined amount thereof will be converted in D-
aspartic acid that in turn will be picked wup by
testicle resulting in an improved production of
testosterone and quality of the seminal liquid in terms
of number and motility of spermatozoa. Based on this
concept we have carried out an experiment on rabbits
similar to previous experiments, but administering a
food containing L-aspartic acid (prepared as above
described) but using L-aspartic acid instead of the D-
aspartic acid. Also in this case the total amount of L-
aspartic acid daily ingested by rabbit was
approximately 1.1 g.

The result obtained from this study demonstrated
that also by feeding the rabbits with food containing
L-aspartic acid instead ' of D-aspartic acid, an
improvement of the production, i.e. the number, of
spermatozoa in the seminal liquid, not of the same
grade as for D-Asp/L-Asp mixture, but still
significant, was obtained. In this case increments of
spermatozoon number by 14,5% and spermatozoon duick
motility by 18% compared to respective semen values

before the treatment have been observed (see table 11)

Pl
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i Pa



55 The results report average val ues obtained on a group of 10 adult rabbits
(6 nonth old: approximately 5 kg of bosly weight) before the treatnent and
after ingestion over 20 days of L-aspartic acid. The anpbunt of the 5 am no
acid ingested by rabbit daily amounted to about 1.14 g. Values reported in
part A of the table refer to average nunber of spernmatozoa/m of sem nal
liquid before the drug treatnent and after 20 days of treatnent 10Val ues
reported ip part B of the table refer to spermatozoon notility in ternms of
qui ck, sl o@ and ji mobi | e spernmatozoa on base 100. The increases of
sper mat ozogn nunber and notility thereof in rabbits treated with L-aspartic
acid 15 cogtainilng feed are all significant for Student T, P<0.01) Concl usion
About the wesul tis obt ai ngd About Lhe ef fect of e use of the D-aspartic acid
and the L-@spartfic 20 acid on ehegi nprovenent ofv rabbit sem nal |iquid.
The study garried out| ongr abbi £ afjout the effects of L- aspartic coadjuvated
D-asparticoacid denq;;\str'g;[gd ttgﬂE fEhiog am fo aa@ al g9 fohe Dsaspabtic acid
ueed al one>or in condine I gn. W t Lg‘a'e;partj:’,: agj(jlf, nof 25 pef€essarily
neutral i zedf by slogi uan i olesg di SplAyst an abi:g tygm i rrp;)oyj tthe spermatic
activity if experi'éonﬁ%lt atli el s g h&t T s*tanal @gousy to tHe Use of" sodi um

r“f n €ofbi n&tion with sod um“i_-“’aspartate. However, it

D-aspartat ¢, al one
is interestlng to.:be'gpoi nt out that as whengsodi um D-aspartate and sodi um
L-aspartat e are used.| &l so the _use of the D.aspartic acid in conbination with
L-aspartic®cid | p%‘oﬁprtion 3 gO%Dbspa& is¢c and 20% L-aspartic, is the
dose formul 56 sP %/i ng .adekter ef f ecf the spermatic activity (sees
conpar i son,g)f taplge T B §d 9o 5 I\/breomargqﬂﬁer skbudi es earried out using
al so only 15 aspafth ce pCi gEhaveg dgrn}r'l"lstréﬁeﬁl that §n gy ca§esan 5 i nprovenent
of seninal 9par angffers; hasy een obwaimed af t )ughq-; pt so high as when
D-aspartic %cid S, used, dad i Nes Overent % san‘i mals parameters which are al so
significantsis optgi ned (s&e t&bl & 11). ae feaso for this evidently results
fromthe trtansfofdation of L- 10 asparticgin D-aspartic acid to by racenase.
EXAMPLE 11:2 Studly 2on the man - Effects offa conbi nati on of 80% D-aspartic acid
and 20% L- aspart G, acid on t%e mal e fertiaity. Thi s study has been carried out
in order tawknow o - 0 -
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15 whether in addition to D-aspartate/L-aspartate, also a m xture consisting
of D-aspartic acid in conbination with the L-aspartic acid can result in
significant inprovenents of the nale sexual hornone increnent and sem nal
liquid inprovenent, as it occurs using sodium 20 aspartate like reported in
the first part of the present patent. The experinent has been carried out

on ten 25-40 year Qld vol yntar e t iddy of, sen l'iquid
bei ng normal or alﬁnloestrens(l)llrir‘%gl .r\éﬁg%keg‘s?%@giﬁ%%}%ed t eJ',de?aal&l1 ngreréfglg{é% by

t ested subjects ofofa lfosdudbnsakhitfy f menghgobl: BRESXATREAY d K#doD. 4 g of
L-aspartic acid (Zdi0 ddigal)amauyoty ahkerrkub@bnandna sifgekaingeseiaht er
dinner. In terns of co si,tion rcent age .t he. m xtu C i.ste f % 30

D aspartic acid an%v%ggé)ngé’.Sar i cféacslp(?%%ﬂ'lcl_(ea%gr%es ]?%ngg‘r%i‘)‘?édgﬁ, t?%e
D-aspartic and 5L- aspat iasisciihogiskedr yprapbi bRyl lvasaBPepesdetioi aAbauhal f
filled glass contai ning Webetedr rdgshrdonnsparedafstiithd waa e @e@sgetoappl e,
pear, etc.), then stirred and ingested, _57 ef gre . st-art .of .the study
and after 20 days df* 1% at e]an%hes%%rrIPﬁtnogzofar/(I)n% egﬁh st'sgu}rgljnzaclt gllgga&has been
col l ected and t he fingent thei odred LEr¢dtnssitni Andg RétERBnefOandavest 85t er one
has been determ ned-ddipg@rum 5 obtai ned fromsaid bl ood. Mreover, fromevery

subj ect also the semngl.liquid has been col] egt f | qui prQgressive
notility togettier wt hé?%)lf%sf ﬁfl?‘r%%re‘gpler% n%?%éogl %1(1‘ o?{es\pl)\gér m hagé%%renw

det ernmi ned. The sesngralatiozqand st iden &8l | eitsd BY 199HaSt urdati oandfter 3-5
abstinence days. Thedminkespeimdh®zshemmakggoaoand progressive quick motility

have been determ ned according to (Wrld Heal.t gani i .guidel i nes

usi ng a Makl er Chanberg?%rl?ﬁge%so _toé Ssesfelm%é:(#gt%l ﬁ%%n&%@ \Qﬁagllgg%gl srael )

and 15 in the sanetireed t He prodrddsi vargaiteR notiithi t pR&®2BEeA déféfmi ned.

The result obtia neghfoamihBi st&ddidyrbndiciat edghhaicant for Student T,
P<0.01)

Conclusion about the results obtained about the effect
of the use of the D-aspartic acid and the L-aspartic

20 acid on the improvement of rabbit seminal liquid.

The study carried out on rabbit about the effect
of L-aspartic coadjuvated D-aspartic acid demonstrated
that this amino acid also the D-aspartic acid wused
alone or in combination with L-aspartic acid, not

25 necessarily neutralized by sodium ions, displays an
ability in improving the spermatic activity in
experiment animals that is analogous to the use of
sodium D-aspartate alone or in combination with sodium
L-aspartate.

30 However, it is interesting to be point out that as
when sodium D-aspartate and sodium L-aspartate are
used, also the use of the D-aspartic acid in
combination with L-aspartic acid in proportion of 80%

D-aspartic and 20% L-aspartic, 1is the dose formula



in 8 out of 10 treatnent subjected people a serumincrease of LH and

t estosterone hornone (specific 20 hornmgnes involved in the human

sper mat ogenesi s) for values before the treatnment and after 20 days of
treatment occurred and such increase was significant for T Student p<0.01.
btained results are reported in table 12. As deduced fromthis table, the
treatnent 25 with two daily doses of D-aspartic and L-aspartic acids resulted

in an average i{ydiLASL bHh et | ervakbiesordytRé%sdeaiatie ayet agecyal ue of
4.11.2 mU /Ll in the surg‘j;ects at tlrre zero to an averdaage val ue of g 5¥1 5

mJ /L in the sEHRES ATHRARL AR BT PR S7 of tmqa%&/', 30 it neans a 34%

:Rc][ ggtse fAn ana![ Oggb&te@fvfeQCbtm bﬁﬁﬂhl@iss&fa&etiéd)roﬁtesm@ﬁh@rmnso bnlyhis case
rom a testosterone al ue e_subj ect

at time zero td @APRRETHyeATH Ueﬁﬁge 4 Toﬁlsﬁﬁ#ﬁé %he sa%su %%C éua{‘ tegrS

20 days of Bher:amrox&ﬂner(ﬂO%ﬁ nsemana). nmrﬁar@atéirabll'ewlzbepalrtoh\yalnﬁdaddl tion

to the hormonal. Gl geln hOE ShUGY J8YiHenGegyt Babsard skesilia ofs t BBeht eat ment

with the Daspar | aspartic-acid m xture, so t he spermat ozoon nunber
of 5 the sem nan| qu@vmrm 09f e SAMidapt Plai‘-”?y‘ett'-ﬁé”lseo‘\’hh?}é Sni FLESNt | y

increased conpag fé?hiplé‘é}% rob 6hehkBed2.(sper tt%bﬁeanldl)C) Thé fessonagoreport ed
in table 12 in out 10 subjects, the t%t al Lhnbe£ iger rr%t ozoaén sem nal
liquid as a res"JHS ofVERENEAYat RSt from € rans ion ©

10 aspartic in D-aspartic acid to by racemase.
EXAMPLE 11: Study on the man - Effects of a

combination of 80% D-aspartic acid and 20% L-aspartic

acid on the male fertility.

This study has been carried out in order to know

15 whether in addition to D-aspartate/L-aspartate, also a
mixture consisting of D-aspartic acid in combination
with the L-aspartic acid can result in significant
improvements of the male sexual hormone increment and
seminal 1liquid improvement, as it occurs using sodium

20 aspartate 1like reported in the first part of the
present patent.

The experiment has been carried out on ten 25-40
year old voluntary males selected for quality of
seminal liquid being normal or almost normal.

25 The study involved the oral ingestion by tested
subjects of a dose consisting of 1.6 g of D-aspartic
acid and 0.4 g of L-aspartic acid (2,0 g total amount)
after lunch and a similar dose after dinner. In terms
of composition percentage the mixture consisted of 80%

30 D-aspartic acid and 20% L-aspartic acid. Like ingestion
procedure, the D-aspartic and L-aspartic acid mixture
preferably was dispersed in a half filled glass
containing water or fresh or stored fruit juice

(orange, apple, pear, etc.), then stirred and ingested.



10 significantly increased wth 51. 4% average increnent. It is noteworthy to
observe also that a subject did not respond at all to drug stinulation (sanple
4 in table). Evidently very probably thissresults fromthe occurrence in the
subject of a not netabolic but 15 obstructive disorder of sem nipher ducts. In
addition to increased nunber of the spernmatozoa, a significant increnent of

the motility thereof hggebgenmbsarvedoal 8Re Ltudf faLt ke FnuUdagkseri nduced
aS|gn|f|cant activation of thesermatozog%rﬁrd E}}sjswe m)tlb:L?\]/l 0 Also in
this case in fact H92FREEsUd) € MG %‘3 THPIS e &FGRTF Fednt
i nprovenent of spesemt exddecheti hmdytk(d)ypoaieﬁtfc)fa‘cmﬁpamiadﬁ ofluteg ndamgsubj ect s
before the ther ap%omeﬁi 124 '%Us%estgéox% ashadddn (RQUWmackd andskrurd

aspartic acid (20%. on the Increne ?rﬁ %H and testoﬁt erone in h&gsn serum and
on the number ahd CRiAINEH 5fr°f“héa%8e}° PDz dCTH ' rAP™ iSYG Y RURdRCtPart A
30LH and t est ost erars c‘dmeaémahabnllquﬁéflma:@ Béemr cotbatpent fort wha clir eat nent

m xture of 60% 0 5&% %%ovle /f}éﬁl&tlegﬂ %§eéﬂe25w§ﬂ-h5to@%ﬂ%&l%@%ﬁent 34%
Test ost er one( ng/ml 3 4-1-0.795. i ncrene 0% Part .B S5Nunber of

spermat 0zoa in senﬂ??a‘lm"”ltl%l?ia/ﬂ S?IBJ %Qﬁré‘Bé‘Pér RPT cfghermine
treatmenttreat nent | ncr Ehent s;uam,ﬁaaxloﬁmmloﬁag% been collected by

10 masturbation after 3-5 abstinence days. The number of
the spermatozoa and progressive quick motility have

been determined according to (World Health
Organization) WHO guidelines using a Makler Chamber for
the count (Sefi Medtstl Instrument, Haifa, Israel) and

15 in the same place the progressive quick motility has
been determined.

The result obtained from this study indicated that
in 8 out of 10 treatment subjected people a serum
increase of IH and testosterone hormone (specific

20 hormones involved in the human spermatogenesis) for
values before the treatment and after 20 days of
treatment occurred and such increase was significant
for T Student p<0.01. Obtained results are reportéd in
table 12. As deduced from this table, the treatment

25 with two daily doses of D-aspartic and L-aspartic acids
resulted in an average increase of LH haematic values
by 34%. From an average value of 4.1%f1.2 mUI/ml in the
subjects at time zero to an average value of 5.5%1.5
mUI/ml in the same subjects after 20 days of therapy,

30 it means a 34% increase. An analogous effect has been
observed for testosterone. In this case in fact, from a
testosterone average value of 3.440.9 mUI/ml in the
subjects at time zero to an average value of 5.8+1.6

mUI/ml in the same subjects after 20 days of therapy
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to the hormonal effect, the study evidenced that as a
result of the treatment with the D-aspartic and L-
aspartic acid mixture, also the spermatozoon number of
5 the seminal liquid and progressive motility thereof are
significantly increased compared to control (Table 12,
parts B and C). In fact, as reported in table 12 in 9
out 10 subjects, the total number of spermatozoa in
seminal liquid as a result of the treatment is
10 significantly increased with 51.4% average increment.
It is noteworthy to observe also that a subject did not
respond at all to drug stimulation (sample 4 in table).
Evidently very ©probably this results from the
occurrence in the subject of a not metabolic but
15 obstructive disorder of seminipher ducts. In addition
to increased number of the spermatozoa, a significant
increment of the motility thereof has been obsexrved
also. In effects the drug also induced a significant
activation of the spermatozoon progressive motility.
20 Also in this case in fact all the subjects (n. 4
excluded) displayed significant improvement of
spermatozoon motility (by 67.6%) compared for the same
subjects before the therapy. ‘ '
Table 12. Effect of D-aspartic (80%) acid and L-
25 aspartic acid (20%) on the increment of ILH and
testosterone in human serum and on the number and

quality of the spermatozoa in seminal liquid human.

Part A
30 LH and testosterone concentration in serum
Before After treatment with a

Treatment mixture of 80% D-Asp
80% and 20% L-Asp
LH (mIU/ml) 4.1+1.2 5.5%1.5



go12925%108% 10030986%20% % | ncr enent +35. 69. 05 60 Note: Each notility val ue
refers to liquid sem nal sanple of thessane subject as reported in B session
Sper mat ozoon notility nmeans progressive speed as 5 determ ned on the base of
ocular field travelling tinme and is expressed as percentage of progressive
qui ck spermatozoa of 100 observed spernmat ozoa. The average increnents for

hor nones, nunber and notility of the spermatozoa are all significant for T 10

St udent ; P<0.01% inc}%ﬂgﬁtfurther poi nt out that additiongdg experinents have
been carried out on other

10 peopl e groups using the combi natjons of 50%
D- Aspartic and ses@eshspanﬁi(agéwga an%i-@g‘?s% of DAsparsti%iD]:n% 0. 05%

L- Aspartic aci dglbnasedsfdl for the experinments on rabbits7i0% so on man
statistically positive results as to thé igaéease of sexual hornones and senen
quality have been obtained. In this caseh ver, the enhancenent activity was
| ower than W th crahbsat bonspérif@¥obeoAspar semiand 2091i2@ L- Aspartic acid, but
however still sgafrstically sipgpificant. Fin n the man the experi nent
with the use ofEB#BﬁSLE-aspar%?gégéid insteagaége Asp/ L- As %onbinations as
above reported has been carritdeatmentn this %E%@tmﬁpgnd tégé%ﬁﬁ@ﬁ%%e haemati c
hormones before ;25 and after {begapyswere unal §esedps but the paraneters of the
semnal liquid were statisticallg improved (see tablg 13). In fact, as shown
in said table, 2Re nunber of tReP¥pRrmatozoa 17 €&HP nal l[iquid®df L-aspartic
acid treateg suBpects signifiganpkyof ncreased3dya®207% 30 befo2® and after

D-aspartic acid treatment. 61, Table 13. Effect, of el-aspartiggacid on quality
of human seni naf®li quid. Parflegﬁgb T 0sklo %s

50 18.0x10° 23.4x10° 27%
6° 35.4x10° 46.5x10° 31%
70 2.5x10° 6.8x10° 172%
15 8° 24.5x10° 34.7x10° 42%
9° 14.2x10° 19.0x10° 34%
10° 35.2x10° 49.0x10° 14%
% Increment +53.6%%47.91
20 Part C
Quick progressive motility of spermatozoa
Subjects Before After %
treatment treatment Increment
1° 20% 35% 75%
25 2° 10% 20% 100%
30 25% 38% 52%
40 4% 4% 0%
5° 25% 35% 40
6° 35% 46% 31%
30 7° 6% 12% 100%
go 22% 55% 150%
90 12% 25% 108%
10° 30% 36% 20%

% Increment +35.6+9.05



5 Nunber of spermatozoa in semnal liquid Subjects Before After t r eat ment
treatnment Increnent 1 16x106 18x106 1&% 10 2 5x106

Note: Each motility value refers to liquid seminal
sample of the same subject as reported in B session.
Spermatozoon motility means progressive speed as

5 determined on the base of ocular field travelling time
and is expressed as percentage of progressive quick
spermatozoa of 100 observed spermatozoa.
The average increments for hormones, number and
motility of the spermatozoa are all significant for T

10 Student; P<0.01.

It is further point out that additional experiments
have been carried out on other 10 people groups using
the combinations of 50% D-Aspartic and 50% L-Aspartic
acid and 99.5% of D-Aspartic and 0.05% L-Aspartic acid

15 as used for the experiments on rabbits. Also on man
statistically positive results as to the increase of
sexual hormones and semen quality have been obtained.
In this case however, the enhancement activity was
lower than with combination of 80% D-Aspartic and 20%

20 L-Aspartic acid, but however still statistically
significant. Finally on the man the experiment with the
use of alone L-aspartic acid instead of D-Asp/L-Asp
combinations as above reported has been carried out. In
this case LH and testosterone haematic hormones before

25 and after therapy were unaltered, but the parameters of
the seminal liquid were statistically improved (see
table 13). In fact, as shown in said table, the number
of the spermatozoa in seminal liquid of L-aspartic acid
treated subjects significantly increased by 22,7%

30 before and after D-aspartic acid treatment.



8x106 26% 3 25x106 35x106 40%

30x106 41x106

10

15

20

25

30

Table 13. Effect of L-aspartic acid on quality of human

seminal liquid.

4 5x106 6x106 20%

61

50 15. 0x106 20x106 33%

Parte A

Number of spermatozoa in seminal liquid

Subjects

10
20
30
40
5o
6o
70
go
go
10°

% Increment

Progressive quick motility of spermatozoa

Before

treatment

16x10°
5x10°
25x10°
5x10°
15.0x10°
30x10°
2x10°
30x10°
45x10°
21x10°

After

treatment

18x10°
8x10°
35x10°
6x10°
20x10°
41x10°
3x10°
34x10°
51x10°
25x10°

Part B

%

Increment

12%
26%
40%
20%
33%
36%
15%
13%
13%
19%

+22.7%%10.41

Subjects

10
20
30
40
5o
60
70
89
90

Before

treatment

18%
15%
24%
12%
32%
35%
16%
19%
25%

After

treatment

25%
19%
35%
18%
40%
45%
22%
27%
35%

-]

)

Increment

38%
26%
45%
50%
25

28%
37%
42%
40%

6



36% 15 70 2x106 3x106 15% 8 30x106 34x106 13%
21x106 25x106 19% 62

10

10° 31% 39%

% Increment: Average * SD

9 45x106 51x106 13%

25%
+35.6%19.05

100

Note: Each motility value refers

to liquid seminal

sample of the same subject as reported in B session.

Spermatozoon motility means progressive speed as

determined on the base of ocular

field travelling time

and is expressed as percentage of progressive quick

spermatozoa of 100 observed spermatozoa.

The average increments for hormones, number and

Student; P<0.01.

‘motility of the spermatozoa are all significant for T



% | ncrement +22.7% 110. 41 20 Part B  Progressive quick nmotility of
spermat ozoa Subjects Before After 63

Preparation of supplement and combination with

excipients

As to the ingestion route of the supplement it is to
pointed out that D-aspartic and L-aspartic are both

5 hardly soluble aqueous solvents. Therefore 2 grams of
suggested dose (2 grams 2 times daily, see above) mixed
with water or fruit juice half filled glass are not
completely dissolved. However also if the dose is
ingested as semi insoluble mixture, in the stomach is

10 diluted with copious 1liquid and gastric juices thus
soluble and intestine absorbable. The expedient to use
the supplement as two doses, each containing 2 g, at
two main meals results in a better effectiveness than
the use of daily dose.

15 As to the opportunity for the addition of excipients
(vitamins, Q-10 coenzyme, mineral salts, etc.) to said
drug during the commercial preparation, the addition of
suitable dose of the following supplements could be
useful for the drug enhancement in terms of efficiency:

20 =zinc oxide in amount of 5-10 mg/drug dose (zinc occurs
in seminal liquid and it is thought that positively
affects the testosterone regulation within the
prostate). Q-10 coenzyme in amount of 10-20 mg/drug
dose (Q10 coenzyme is an important anti-oxidant agent

25 and protect the cells against free radicals) and other
excipients useful in order to improve drug
acceptability as for example Vitamins, folic acid etc

in amounts as accepted for food use.



treatnment treatnent |ncrenent 25 301 23456 708 9 18% 15% 24% 12%

32% 35% 16% 19% 25% 25% 19% 35% 18% 4084 45% 22% 27% 35% 389 9 9 9
37% 42% 40% 0 0 0 0 38% 26% 45% 50% 25 28%
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3. Composition according to anyone of claims 1-2
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15 1lipoic acid and Q10 coenzyme.

7) Composition according to claim 4 for use in the
treatment of male infertility, wherein minerals are
selected from the group consisting of magnesium,
potassium, zinc, manganese, molybdenum, chromium,

20 selenium, calcium, iron, copper, iodine, phosphorus,
fluorine.

8) Composition according to anyone of preceding
claims for use in the treatment of male infertility,
wherein the concentrations of vitamins are variable as

25 below: vitamin A from 0.0048% to 0.024%, vitamin C from
0.36% to 3.6%, vitamin D3 from 0.00003% to 0.00015%,
vitamin E from 0.06% to 0.6%, vitamin K from 0.00042%
to 0.0021%, vitamin Bl from 0,0084 to 0.042%, vitamin
B2 from 0.0096% to 0.048%, vitamin B6é from 0.012% to

30 0.06%, vitamin B12 from 6,10°°% to 3,107°%, vitamin PP
from 0.108% to 0.54%, biotin from 0.0009% to 4.4,107°%
folic acid from 0.0012% to 0.006%, said percentages
being % weight based on total composition weight.

9) Composition according to each of preceding



ant i andr ogens, andr ogens, pentoxifilline, gonadotropi ne, gonadotropi ne rel easing
hornone (GhRH), adrenergic stinulatorsyy dietetic suppl enents, antioxidants,

ket oaci ds. 55) Conposition according to claim4 for use in the treatnent of
male infertility, wherein am no acids are selected fromthe group consisting
of al anine, arginine, carnitine, cysteine, glutamne, glicine, |eucine,

l'isine, isoleucine nmet hi oni ne, ornithine, 10 phenyl al anine, threonine,
tryptophan, valifigingeipae.y Q:)hecaﬂio 0sihé R0 BECoRL Ngihecctanmg for use
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812 from 6,30- 660 §@58, kb 5%. ogizt, anta1 LRuhr ddh 168%mik0 0054% . 2% ot isaitr om
0.00091 to 4.4,10-5% folic aC|dfrom0 0012% tq 0. 0061 s ges

bei ng % wei ght PREeF 6RAIE Bt glelélgrrp"os‘f’??‘%]ﬁt\/\éaaﬁ en ?‘Ot@? e %ssﬁ'?"lqtg?il

according to eawdightpreceding 70 clains for. use in the treatnment of nale
infertility, wherei he & Lt o mhaerabs & Ve a 2eGQlgding to
foll owi ng percent aggs&) mgﬁ%&%&% ?)td Qg ggd B9% pot assi umfng'réth 4%E3So 496,
zinc from 0. 09%lai®s 0 f45% usnganddhe f FBRRDNEDY, QF 0MdY%, 1Rdryhddrt

chrom um or ssel gRLUEY T @RD. &Q%eﬁﬁfa@l&%%fcahﬁwmaot hﬁnatialftrl@m 0. 04%
to 0.15% |ronfrom0 084%.to 0.021% copper fro&n 02%. ,/q i Qdi.ne from
Pﬂf 140 ﬁB‘“f o

0.0009% t 0 0. 004B9P-BRBEFRFUSTC: SHEERFRYS RH *18¢§051 to
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total conposition co g f: ecedi ng
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Is fromO. 6, W%ﬂglre&ﬂ %Q%odwc&p;o AR FLiOIA EapRsbLEORotELghioid, 11)
recedi

Conposi tion accor to each ng clains for use in %he treaté'rent of
mal e |nfert|||ty1tam1n B6, v1tam1n Bl12  and potassium sorbate an

sodium benzoate preservatives.
12) Composition according to claim 15 for use in
the treatment of male infertility, wherein folic acid

25 concentration is from 0,002% to 0,006%, Vitamin B6
concentration is from 0,02% to 0.06%, Vitamin Bl2
concentration is from 1.10°% to 3.107°%, potassium
sorbate concentration is from 0.002 to 0.008%, sodium
benzoate concentration is from 0.002 to 0.008%.

30 13) Composition according to each of preceding
claims for use in the treatment of male infertility,
wherein the male infertility is not obstructive
characterized by oligo and/or astenozoospermia with or

without hypogonadotropic hypogonadism.



20 wherein said conposition further conprises folic acid, vitamn B6, vitamn
B12 and potassi um sorbate and sodi um banzoate preservatives. 12)
Conposition according to claim 15 for use in the treatnent of nale
infertility, wherein folic acid 25 concentration is fromO0,002%to 0, 006%
Vitam n BE concentration is fromO0,021 to 0.06% Vitam n B12 concentration is
from1l 10-5%to 3.10-5% potassium sorbate concentration is from0.002 to

0.008% sodi um benzaate é@ﬂﬁ@B&E%honad:éoM%o Q92 1D %QS(V%)réeedlﬁ
Conposi tion according to each preceding clains for use in reat ment of

mal e infertilitSiaiiher &PR URe n’hPetFWf erEFIFRGT s OfotMblRt tpEeryélity.
characterized byh&té o a8nd/ (Hala.%/t e@@g@o&mergam Wit Romposiittien is from
hypogonadot r opi o] adi Sm 14) Conposition according to each of
precedi ng cl ai r#i (%f fﬁi ?h]eots? e&@¥%ent of male infertility, wherein the
daily dose 6f said d conp03|t| onis fromO0,001 g/day to 10 g/day.





