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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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pati ent s.wo0 2010434110 oral therapi es, the sane can conpri peTantoi@sdorgens.
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Techni cal Repodisplays some disadvantages, for example HCG is not
effective if orally administered and must be
administered intramuscularly. In some cases anti-HCG
15 antibody formation can be taken place as a result of a
cyclical repeated administration of the product, thus
resulting in an ineffective therapy. A further
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

antiestrogens. These compounds (clomifen citrate and



1990. Geneva: WHO 1991: 146-7). 30Again as an oral therapy, aromatase
inhibitors, as for exanple testolactone, can be used. In not controlled
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characteristics, while higher concentrations (200-400
mg) induce a spermatogenesis suppression and reduction

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



30 however successive trials have not confirmed these results and therefore
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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 parameters 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 is 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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nervous and endocrine tissues of several classes of

animals.

Table 1:

5 in various animal species tissues

Table 1: Concentrations of the D-aspartic acid

Species Animals Tissues D-Aspartic acid
nmol/g tissue
10
Molluscs Octopus vulgaris brain 8000-15000
Octopus vulgaris retina 3000-4000
Octopus vulgaris testicle 2000-3000
15 Opistho Aplysia fasciata ganglia 600-800
brancs Aplysia limacina ganglia 3000-4000
Tunicates C. Intestinalis ganglia 300-500
20 Crustaceans Rock lobster brain 4000-5000
Rock lobster retina 800-900
Amphibians Rana esculenta testicle 200-300
Harder 100-150
25 gland
Reptiles Podarcis sicula reproduction 20-30
organs
Fishes Merlucius merlucius brain 30-40
Birds Gallus gallus
30 Embryon: brain and retina 300-600
Adult: rain and retina 30-50
Mammal Rat brain (embryon) 250-350
brain (adult) 15-30



10- 20 340-380 20-40 The values represent average concentration in nnol of
D-Asp/g in fresh tissues (A D Aniello; Brain Research Review, 53, 215-234,
2006) (Reyo 28fo)13445St udi es about D-aspartic acid in rat pegfe8ybsenced
that, if t_hls corrpoynd is orally adm nistered, it is suitable to induce a
tenporary increase in blood of sonme hornones as: |uteinizing hornone (LH)
(Ref: 17-18), growth hornmone (Ref: 18), 20 prolactin (PRL) (Ref: 19) and
testosterone (Ref: 17- 18). Finally recently it has been also denonstrated
that D-aspartic acid is involved in human nmale infertility (Ref. 20). It

has 25 |iquid and spernmat ozoa pegpl.e (peo have t mlions/m of
man that in semnal of physi ol grgelq:clgfal yﬁ}egérrfal%hqnunber Ié?%s_p%gronat 0zoa
hi gher seminal liquid and notil itgtinsd gtestulithan 70% ) D-asfatlic acid is

present at concentration of 80+24 npml{ N i nal |iquip@d-a2rd 30 130+30
f mol / sper mat ozoon. Instead, in ?ém’ nal II[pl qéui d of infertile pegple, that is

peopl e who have a | ower than normu%ﬂﬁﬁ}ér(%ﬁu%tﬁernat 0zd2% 4% nal I quid

and a notikity thereof under of gihsd0OIPGeRl Vval ues (oleisgeadioen :
suffering) "and in seminal |iqui b SIGH (olsisgo: ozoosper ni a

testicle (embryon) 50-70

testicle (adult) 220-250

liver 10-20

Human brain (embryon) 340-380

10 brain (adult) 20-40

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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fmol/ spermatozoon values found in oligoastenozoospermia

10 suffering people. Table 2 shows the content of D-

aspartic acid in human seminal liquid and spermatozoa.

Table 2: Content of D-aspartic acid in human seminal

15 1liquid and spermatozoa

(Seminal liquid) Spermatozoa
(nmol/ml) (fmol/spermatozoon)
Normal 'OAT? AZO? Normal' OAT?
20
80 26 12 130 60
+10 +6.0 +1.5 +35 +5.0

Normospermic 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 using a
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to the activity of D-aspartic acid on LH hornone (I uteinizing hornone) and
testosterone (Ref. 17 and 18) increnents 10 obtained for the rat indicated
that the adm nistration of D-aspartic acid to man (daily one or two 3 g
doses) for at |easi .3 i I .eas H and ' BRE

val ues and spe?%%%%%%n%e%gﬁﬁgnﬁqﬁa{%&gl g‘gﬁhﬁlﬁ hgﬂmﬁgﬁ?gﬁﬁggﬂ%tent
Appl i cati on 15+RNROD5a8Da168teNnoRégasrbeTIEOO)Lferencerhef aRr REPETERCt he
present inventjofy haye oW ddiati d haneonbi ngbhetenbt Braspapeirmiand
L-aspartic acids results in a remarkable effectiveness | ncrgagg conpar ed to
the adni ni st r AR Df Va§uBlIRFIrand Honk Z@'Iﬂla?ﬂ}ift'flaea ra-SThe“qut hor s
have carri ed Osthosd Udilagdaeite et eatittaipeand araande ronsisstimie adgneaser

i ncrement of s%gr mat ozoon nupber gng gu%iLiByolior the subjects treated with
the inventive o™i AT DhI¥bhpated t3 thoSe treated with al one D-aspartic
acid. 25 In parti ctihgrse rcedetimen whthnotbege Wlﬁ%r@%%@%%t%@oﬁge

hor none | evel s_j s. rvedn~a . r sh8fmbhe Studyiedkhingd out
on rabbit and ar‘r%?nl?%%? %ngi %%gg)rtilﬁdia-g}t%e ﬁgﬂf‘ﬁtﬂg conbi g‘at_i on of o
Daspartic aci dhermone hspag: itesf@ensalReLt hdrednd 358 WndPEFREESs are
neutral i zqg) as,fPLiRX¥AMELE Which Mt 110 c£wed behais edhin admdei starastiionul at e

the man procreative activity via an increnent. of spermatozogn n r.yand
vitality. WO 951B7 ISRITFRETACE00 ) BTGRP AGY O %eg‘géego tﬁh%%%s’)

conbi nati on acggrdiaty Leakbe 3nvdaysonirdducedf ent iintseaser afy VM f &nsl t he
remar kabl e advant age, to be abl 0. car ou 8z85R9! erdddbdyY and

adni ni strati ontﬁﬁggﬁt?:ﬁg?? f of*B0-90 3%/1 cy%?ggéxgrgat ment, | ower than
known t her api emotilityThdrsaf oin itthg smapecifitiod iGH) eRRLORL pPARRIACETENL i on

a composi tion £AFRA5ALABaBE BANSEBLEABSS abbe)comdination of D-aspartic and
L-asparti ¢ "acids or one or nore correspondi ngﬁsalts t her eof qf_ al kz%lloi“pe or

10 al kaline earth el futdicroneti sFh§ oPTedRRF st MR AT o S asiiar ti ¢
aci d, said actig¥gn@r tRakPkes BemPdnaeISnblof D acpehitiat isowd i-tesp@rEisr nore

phar maceut i cal | yaccept abl eexci.pi ent and/ o adj : e i

treatment of nBF&dEs FeFRtYS | Ay 2 IEm r%agﬁee cggggép%g{%?%aﬁ%ﬁtég]&e
D-asparti c andcbaghaeti ¢ocathes admimistertivne cforamesgo mdawits % L1 eof
of al kaline or_alkaline eart. S ongRAl r @bt pPhe@f ctaspaidiags aci d
or salts ther eBFafgﬁrJZ-&cvgarc{/qu'rg?nﬁéo&)u{tgggé. 5% whi Iél% t he concentr atti on of
Laspartic aci dbothsaldrs taermat cardvamar r oReBCRSFRb18By FsaitF 2 -Cr

per cent ages beﬁ?&%ﬁ@?{i U t ghatmuebgbbnohukReRardid @odiliagpdo chei ds
or salts thereof.

According to an alternative embodi pent, t :
concentration GubDegSsart FESRERE orWiH} t s Hfer edPVER l\\"/I?:‘iry ﬁ%gn%ﬁé%%}g?% 80%
and the concentbaigaeRdftdashasti ¢racitddorwisat t sloher Sofspar tigr yad¥dm 20%

to 50% said percentages heing .based on al [ daspar ti®g agey
L-asparti c2aci d& oP3FH4 Y tHer &6t . Acr%:ag{r dianﬁ,\et%maré)‘;rsef erred enbodi nent

t he concentr at itess tofs tiBrasea tdmens derelsalits Q B iaslsiﬂ)% and the
concentration of L'?ﬁga%hﬁl@%' %goq:h%a!stt%d})ﬁ%rﬁqfiéc§ RNors arsbipet cand ages
bei ng based on total "Weight o spartjc and L-astpartl c .acids. or 5@'65
t her eof . man (not published) indicate that the combination O =
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.



WO 2010/ 134117PCT/ 1 T2010/ 000222 11 Alternatively, the concentration of
D-aspartic acid or salts thereof or of L-aspartic acid or salts thereof is

50% sai dypeyfeniages bei ng based on total weight of DagpgmiicGodinsh?
L-aspartic or salts thereof. According to 5 a further enbodi nent, 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

per cent ages bei ng based on total weight of D-aspartic and L-aspartic acids
or salts thereof. 10Preferably, the present invention refers to not

obstructive male igfertility argacteri : ol j go st epoz perm a
with O wthout hy §oné1€?oet r(?g%]c %epog%%“gﬁrg%%léﬂ aggﬁ%g%ré?t i gﬁl a?,ﬂgt he
salt of D aspainventidn DHor Li1sfexpatity thewappdbfifiesal ther ramprkebie of

sodi um and pOté&é&M% nEBgB%SiaH'ﬁ?eort&i 85r5¢l bat only ld keisboyeqrengrted,

t he conposition_accor g to the Invention tTan_conpri se one_0Or nore
coadj uvants se3¥eiRISEFREPhe FPEup BcordPsti ngfer afihid%ciRY 26YGi€ani ns,

m “?L?" S, sepr@ﬁwﬁrh%&?ti UNSkhé PNEBdh nml@bﬁngh@gaﬁpégs, kaldl i krein,
antibiotics, anti-ipflampmatory. agents, antiandrogens ndr ogens

pentoxi filline, goﬁé’&&tegg’aiene,lﬁonéﬁot ropTH Fjrcél eggpﬁﬁ%horo nePCERRFF,
adrenergi c stiinventnicon aietmposisippl eomprisingt or 26nexstangsof the

(al pha-1i poic acj 10 cgenzy/! tathione _ ether potydhese pgati oned
anti - oxi dant s)?gf{‘(e %éa%c]g@s gg @(’);5%&—%%% %&l)l(cgl gagg ?cEaﬁd al t|c§jha(-s_(§et oglutaric
acids. Particubar Impreanicesrespresdiag beatheserhe¥ent t IRf grdi1déissi SEi ng of

al ani ne, apgi NiiEa1 £33 NbhrER, mAt %St %ﬁecoﬁﬁﬂﬁ.@ﬁhge,oﬂ|é@ﬂl@;@sti:@gmbme,
| i sine, isoleucine, nethionine, ornithine, pheny] alani.ne,. threonine

tryptophan, vaA19Re de@sRartic aghdyi FahfnL e De PHISER SonPEREIgr oup
consi sting of yosadby A Gn D3, cémbinationB2, wWBfth Bl12pneWO or more
2010/ 134117PCT/,1T2010/ 000222 12 PP,_ bi ot.i H, fqli.c..acj.d, |ipai cid.
At last, the P RRTIF S A 652 %}éen fr%cn?%%tea%lréoup coe(r‘)iésc%l tl%%{é: of mggllr? g?um
pot assi um zi ncoadgurgamese, firot ybdeaumimhr Gieum txeaemenh & ci mmle

pant ot hengte, EE%PQilfPPPer’ i odi ne, phosphorus, fluorine, calcium
The vitamins can be used at variable concentration as below, vitapmin A from
0.0048% t o 0.024% I t B¢ n c@ser o 0 COBRLNG 30504 O L PafRSRABE 16 Y. 50003%

to 0.00015% VissgieiE f40rad. U696 tond). G Wich@Ti ok rkbpontdnd. 08242% t 0
0.0021% vitamn Bl from0,0084 to 0.042%._.vitam n B2 from (% OS%%Ctn%
0.048% vi t am MBESPF oD, FYRI D, (8% KN BEAFFom™s “10-"6% 0

3,10-6% vitanton&FhtrauénloE%n-adpbA2hc bacidnofr galkrD008eseof4canl0- 5%
folic acigfrom,0, 00124 ta40- 00634 281 Anltdehernsrn! Agese Moo da WeE ORI based
on total 8npo‘§ﬁ¥on wei ght”. @ concentrations of mnerals can vary
accordi ng to taspavtiowasddpexFakiyesthangnésicam Madi 3fpopt 8056 to

pot assi um frong s 4% 9343k rébAEabEOMHA1A§"E8ed 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



20 0.45% manganese from0.02%to 0.07% nol ybdenum chrom um or sel enium
fromO0.0003%to 0.002% cal ci um pantothenate from0.04%to 0.15% iron from
0. 084% t ow0.20dd1a11copper from 0.02% to 0.1% i odi ne frorc@aPRa8860bm
0.0045% phosphorus from 2.5%to 20%11f [ uorine from 25 0.005%to 0.02%
calciumfrom3.24%to 16.2% said percentages being % wei ght based on total
conposi tion wei ght. The concentrations of amno acids in addition to
D-aspartic and L-aspartic acids can vary fromO0.6%to 30 10% by wei ght
based on total conposition weight. According . to a preferred enbodi nent
of the presentyjwsii pheife £REPEShEEARrERACEOHY iSaspdr i atoa be D
and L-a;partate, folic acid, vitamn B6, vitamnp_Bl2 ang ot assi um sorbate
and sodi um bers®kt® tREYSRH 0Py 324 17PEEPF 98907668295 §3 EgeggFWﬁ)?}véE. I'n

particular, cHEpNtsAidopsreéantagey Beihgl basefobhctatadl wedgh®, 6628t o
0,006% vitamn B6 fromO Og%to 0,06%_ vitamn F g%é pm A 105, Xt @o3- 10-
5% potassi um3HIELES 1 #Bth 678652516, GFsR*<ddi um %ehzo%%eré%o% 8.0002 to
0. 008% 5 Thefopnhesi ténvodicwortdi nghe o come epitaedrion reenPrafApadhibe
admi ni st er ed ?clg{ﬁ“ré%  J0PEs VERLADLE iéOB%QsigOéna/ gay tent@ndidayonBaged on

above, the conceé ions of vitamns an mnerals therefore can vary
from30%to 150%<ParOic (s8gd8st 08 dFALFSdodd)erast pat®i cBt 4P% /i nSRdfl e 3

are reported VaLiOQMSt£98P0BRIBgaNKhdEd SHMcaRe 1M igHD dosep-tbpaeafict hat

can be contained in a drug,unif.dose of the ¢ osi.tion according to the
i nvention. 15 289 IZO%W%E‘%&%? F 125187 662E§ggi°#abl e 3: Mni ngm and

gxi mum dqs'aes. of come@srdHIhat than dee semt aiimyenitd cdr ugebars dosenot
mponent nlé%lg?:ggcszgivé/axr}la emdﬁ'?teért\g{i[it}ﬁ Haerized 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, wmethionine, 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,



1200 gcg Vit.C 18 ng 180 ng(300% RDA) Vit. D3 1.5 gcg 7.5 gcg Vit. E 3 ny
30 ng(300% RDA) Vit.K 21 gcg 105 gcg Vit. Bl 0.42 ng 2.1 ng Vit. B2 0.48 ny

2.4 ng ViwoB61od3f1mg 3 ng Vit. Bl2 PCT/IT2010/000222
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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 Bl2 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 B12

and potassium sorbate and sodium benzoate



0.3 gcg 1.5 gcg Vit.PP 5.4 ng 27 ng Biotin (h) 45 gcg 2.25 gcg Folic acid
60 gcg 300 gcg Magnesium 90 ng 450 ng Potassium 20 ng 200 ng Zinc 4.5 ny

22.5 ng NeOgamesel171 nmg 3.5 ny PCT/IT2010/000222
13

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°
%, 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



Mol ybdenum 15 gcg 100 gcg Chromium 15 gcg 100 gcg Sel enium 15 gcg 100
gcglcaIC|un1Pantothenate 2nmy 7.5 ng lron 4.2 ng 21 ng Copper 1 ng 5 ny
| odi ne  4§096f)B¢h79cyg Phosphorus 125 ny PCT/IT2010/000222
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Table 3: Minimum and maximum doses of compounds that

can be contained in drug unit dose

Component Minimum dose. Maximum dbse.
vit. A 240 pcg 1200 pcg
vit. C 18 mg 180 mg (300% RDA)
vit. D3 1.5 pcg 7.5 pcg
vVit. E 3 mg 30 mg (300% RDA)
vit. K 21 ucg 105 pcg
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 upcg 1.5 ucg
vit. PP 5.4 mg 27 mg
Biotin (h) 45 ucg 2.25 pcg
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 pcg
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




1000 nmg Fluorine 0.25 ng 1 ng Calcium 162 ng 810 ng Alanine 30 ng 300 ny

Ar gi ni ne

30 ng 300 ng Carnitine 30 ng 300 ng WO

2010/ 134 W8RG/ 137610/ 000222 15 Cysteine 30 ng 300

15

PCT/IT2010/000222

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




ng Autamne 30 ng 300 ng Gicine 30 ng 300 ng Leucine 30 ng 300 ng Lisine
30 ng 300 ng Isol eucine 30

WO 2010/134117 PCT/IT2010/000222
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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 ucg 300 pcg
/dose /dose /dose
Vitamin B6 1.0 mg 0.5 mg/ 3.0 mg
25 /dose /dose /dose
Vitamin B12 0.5 ucg/ 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



myg 300 ng Methionine 30 ng 300 ng Ornithine 30 300 Phenyl al an
mg 300 nmg Threonine 30 ny 300 ny T g y ine 30

WO 2010/134117 PCT/IT2010/000222
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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.)



Trypt ophan 30 nmg 300 ng Valine 30 ng 300 ngy WO
2010/134117PCT/ 1 T2010/ 000222 16 Table 4 shows the dosages corresponding to
t he conpowot2zommsangording to the invention with | owest aod/rinzogivemb2?2
dose/day. Table 4 5 ConpositionAverags Lowest H ghest dosedosedose Active
principle 10 1 Conposition (80% D Aspartate e 20% L- Aspartate) Sodi um

D Aspartate2.491. 247. 47 (g/ dose) (g/dose) (g/dose) Sodi um

L- Aspart at e0. 630. 3151. 89 (g/ dose) (g/ dose) (g/ dose)

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
5 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

10 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) .

15 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

20 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

25 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.

30 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



15 O 2 Conposition (50% D-aspartate e 50% L-Aspartate) Sodi um
D Aspartatel. 560. 786. 24 (g/ dose) (g/ dose) (g/ dose) Sodi um

L- Aspart ayekohPB41486. 24 20( g/ dose) (g/ dose) ( g/ dose)

/dose 0.25 | Acg/ /dose 4.5 ng/dose 4. ng/ dose 300 ',log /dose 3.0
1.5 | Acg /dose 27 ng/dose 27 nyg/ dose 7PCT '

based on the conposition weight of a 3 g conmmercial dose of active

pri nci pl e.

10

15

20

25

30

Xilitol 700, 0.1-10% Orange Aroma 0. 1-10%

continuous stirring, add portion wise 480 ml of NaCH 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
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

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.
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
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) .

Alternative procedure

Alternatively above said preparation can be
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
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

S@clriie16/60s£ O.

5 ng/

ng /dose
W02010/ 134117PCT/ | T2010/ 000222 17



5Vanilline 0.05-0,5% Fruct ose 0. 2-20% Saccharose 0. 2-20% Ml t odextrins
0.2-10% Aspartane 0.03- 0,3% 10Pure dehydrated orange juice 0.1-20%»%

Magnesi uryByeiopside 0. 1-1% Silica 0.1-20% The per ¢eppgRGoRLE %0
wei ght based on the conposition weighfy of a 3.12 g comrerci al dose of 15

active principle. The conposition is in formof salt solution containing
9-11 m/bottle, or in granule formwith 3 g dose of active principle of
D/ L-aspartate and other ingredients anounting to a 3.5-6.0 g total dry
wei ght. 20The present invention now will be described by illustrative but

not limtativ accordi ng .to,preferred e diop%nt t here i
detail ed ref e?)eenvgg%ée[no en"é)I ogg‘g d;’a\E/)\A“ ngéh%\igeraera)én): Fi'gure ?ﬁsh%\g/\%a%fwm
(I uteinizing kormis amc efeft @5 oh modinnp| bemzoatesr Finalagntadfith t he

conposi tion agdiGd Owhberi Ryeny i 99?518%9,;2{1&{%% g U‘?c? TiR¥Esepi1tbe

aver age val ues and standard deviation (S obtained fromten 25-40 year

ol d peopl e at GhuEuFer §-45d UD, BRFenBeBHraResaf {Bi11iRAFALNOY sde MM

bi bl i ograpby et oh. order ROUsEp2rsHOWPOoEEIHASE EITRE BT epesidie hunman
pl asma after the treat rrﬁnt vvihh thi goﬂgpa tion according. to the invention.
Reported val ud®d epretht 28 hERGy SPAYE 1981 u SNCHTF i adart HelA it tons. D.)
WO 2010/ 13411 72RCH1 TRV 00 222hd Bl whidd nad Yool ¢ edo@brdOcyrea? wydobeopl e

at tinme zero 0, 20.an 0 y . af tr ment . (se i bld
bel ow). Fi gur ?}%ai'hlon\/vsg? he%i"%crﬂgfre?lfl t(g?&sl%e%?réar%’zo%h%ﬁﬁ%n?eﬂr 0‘?% u%/r%n
sem nal |iqui @1t end reassbhlywiqnandse esepesi ©F orf BuHersh ngrt oother

i nventi ong hsee, il Qg ahaRELWto be edt Y BsHedN@¥BehBEng N6hegRaY of
spermat ozoon nunmbéer i n hunman semnal liquid after treatment With the
: 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 ml bottles.
Finally add in bottle dosing cap 2 mg of vitamin B6,
0,3 mg of folic acid, 1,5 pucg of wvitamin Bl2 and

possibly orange aroma or fructose or other excipient in



10 conposition according to the invention. Reported val ues represent the
aver age val ues and standard deviation (S.D.) obtained fromten 25-40 year
ol d peoplwoabidisdarszero and 30, 60 and 90 day after treatFRM016/660822
bi bl i ography bel ow). 15Fi gure 5 shows;iHPLC anal ysi s of known sanpl e
consisting of a standard m xture of D-aspartic together with L-am no acid

m xture (see bibliography bel ow). EXAMPLE 1: Preparation of sodium
D aspartate and sodi um L-aspartate conbi nation in solution or powder 20
form D-aspartic and L-aspartic acids are comrercially available in

wat er insol ubl e ovvder fo [t 1S n th refore t m to be
sol ubi | i sed b)?"gp SHumt po%?iss‘??ﬁ’ﬁ%lr %%f;egé{ aJIrf forma{a ﬁ @érg%g%
bel ow an exanydaes tef. pl@pmlabifortl'm‘ soditieD- caepeaiat 8 .42 Z M osedhumat i on,

corr espondi 19 4.0 4660 IR /d 3k ek SILEPANE ee1Q. 312 ¢

of sodi um D-aspar O Preparation exanple of one litre
of aqueous m xt ur eASoAR §t1tﬁ@’né1‘:18’@°/ot§ocﬁhﬂﬁq}$’§iﬁﬁ4%% Rl 2984 EBdP um

Laspart at esang, é“hdIh@ibﬂﬂi§0§£e ared aylbeab% 8HEdﬁtd}T5@am1IC
acid and 53, 2 f Lasgartl C gm d.in Thenf under
WO 2010/ 134117%6#)‘6}%0 of ®ol225adl c?orﬁﬁ H{HoﬁngEFPPPFﬁg, ®a G;JOGr t oR" wi se

480 m of NaOmzbHV (i) éhddlcondespagdSatd)oﬂzGng/ l9) mmbpﬂrtrm ngcig.
carried out i order to,.sol b|| art aci, 4. _and~L- c d.
After sol ubil :}"s i oncpﬁle:lnﬁ ufSl he n@ﬂut |%fnlvm Ithl 8 8E?ngl!lcf ?ﬁé

val ue i s hi ghetigsvdived 0, Afttreln adjiubilisapiprs. 0he, @HWIQﬂ’l gy Wl‘e?il?{m 2|Vl

|f on the,Gontgaly JigRHds, |oWery (e 6. 0 73 9. nddieer agHaDy oo Nahbant ||

t he pH vaiLue i'S agaln ) en add 0,9 g_of potassium so bate_and 0, 9

g of sodium . aﬁ)]%etnzl?fbt"eo @r ?la7+9 WBhdf ey F“Ileﬁ’fwa?te? Hola ¥5 naP GBfune of
1litre. Fil tQ!’oﬁtfﬁa&%ghtﬂe4§mrﬂ§0ﬂ.@w€?nmmﬁ56((Dn'i’ltDpOIth)enOracBi Mvbpaper in
order to separate |nsol bl e_resi due, and S 0 .S erili t he
sol ution. Sucd¥Y 131 stPepuPE | #S 106§¢ f)b‘ft I 21?’3 alflldInaI 'y A add %g

bottl e dosing ;ftﬂ:mééﬂgn afonbd taari andB6Q, 9,8 of mdiwmbeazodtel Blpeélﬁf
vitamn B}% andc.% iRy 4 rdanggtggor@o or, f§ gﬁ%ﬁsevé?iuﬂéh%f E)iCI piggg | n
anount to be €s Shed “depen I'ng on dru esired taste of

sol ution cont ﬁﬂ@m%@r@ﬁgﬁolrﬁh PO M@pmr@% b“%ledDQﬁe)soﬁu%

L-aspartate (GafrespoRdindolQe?: 188 seRiraleasSRaidlivbiaci e siwud, 538 grof
L-aspartic acid respectively). Alternative proc

Al ternativel y @Bveasai §iffegs a?F%ﬁl&hﬁebé 85 %%[‘é‘?’rﬁe‘?j atUGFaPRGVESYt he
fol | owi ng procerkyei mieh ins absannobetpnact.i CRihallg tadd50nm bott2e66 M

D aspar 11 CCaciPSHI 5958 § d8parti Fibanan & die Phe R EEHRS &REE T
30 acid is di ssiveaedg Aft ev1tamphet3=l%olandl Ipesilly ofange AIRta oPY
L-am no check 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
25 266 g 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 NaOCH 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



t he pH val ue which nust be between 6.0 and 7.0. If pHis higher than 7.0,
then add a fewm of 2MHCL until pHis between 6.0 and 7.0. If on the
contrary wbl208/130mer than 6.0, then add sone ml of 2M NeGHrtridibo@kba s WO
2010/ 134117PCT/ 1T2010/ 000222 20 between 6,0 and 7.0. Then add 0.9 g of

pot assi um sorbate and 0.9 g of sodium benzoate. Finally add distilled water
to a final volume of 1 litre. Filter through 0.45 pm pore nenbranes
(mllipore) or 3 MM5 paper in order to separate possible insoluble residue
and sterilize the solution. Successively distribute in 10 m bottles.

Final Iy add inhglty & doshad §8Pudt MoObnVist. @M oBGith Fdw wi b€l heiaci d,
1.5 pcg of vitamn BlZ and possibly orange aroma or fructose or other 10

exci pi ent in a&tbuntt t8nbé:réest‘é‘BPF§ﬂE7d &E‘ﬁerﬂﬁ nyS ot oUEy [T redtasfe. 10
M of the sol WHeD LDtbre aqaé&lgmillsom@r@m@ap@étasea@aﬂnows g.of

sodi um L- aspartfate (corre ng to 2.128 of D as t acid_a 530
of L-aspartic atid ar%gp%'cfi e?%)goﬁ%s%”rlé%a? P3RS A §p§ éb % g“é%us °
SOIOUH onf og sdginpodreaspainatky adhedistil M 266ey od @éspaitvolamEd in

5 o] istidled T. d [ dd, 48 o} M(a
sol ution of d(‘ﬂ% } Nﬁg%?r%espg%gtgg 9{11%%5%1{ ;I?)‘l%ngl Og}en %?@E?&&tl%s (
sol ubi | i se D aSpa¥kirROZR) d.OWft &r MYl ubPPEFat i1dh tq’i'”éi% ofOt hgeBaFakfon

gugt 7b8 \?Me: ‘A\Bgri}sg)ihmﬂlééfrééll\ﬁlﬁ%l&fdﬂ&t hﬂ:ﬁeéaﬁ\@?@lﬂe Otot Bearadj Hst tpél ':10
w on e ontra 0] r than
0 0o 0, "5 ety Suqsenahyany CHbPRiPls oty ¥R, BabCLss. "o

pot asfsi un}lsorltmirm]auggﬂ 8d9 gnofbsoriainibebragatcap F nmgl y:fadu:htdam;in | Bed wat er
to a final vo Q lit |Iterthro gh 45 m ne
d"? pa g fol c,E Y of \éﬁ]oclrjagrfl@”% 13N€3n4a

(mllipore) or r TR oF dér Jtd eparae I ns e residug” and at
the same ti rrepo:sss:tke]ryIcvmgmealwwtmonfr@ut@@%s@nebyhdrsexi:bm»@ntnl!BO m

pottles. Finaligogd Iy bebll &sfoni Pongar c?e%@n@:ind' tH" ArBE QediPgof
folic acid, 1,5 pcg of vitamn possibly orange arorra or fructose or
ot her exci pi ertagte. 10 ml of the solutlon contain 1.56 g of sodium

15 D-aspartate and 1.56 g of sodium L-aspartate
(corresponding to 1.33 g of D-aspartic acid and 1.33 g
of L-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 um
pore membranes (millipore) or 3 MM paper in order to
separate possible insoluble residue and sterilize the

solution. Successively distribute in 10 ml bottles.



WO 2010/ 134117PCT/ 1 T2010/ 000222 21 anmount to . be established dependi ng on
drug desired taste. 10 m of the solution contain 3.12 g of sodium

D- aspart ayg 26fy3e¢5pondi ng to 266 g of D-aspartic acid. Apgraftebbeemati ve to
above procedure the sodium D 5 asparfzate solution is prepared as bel ow

Add to 750 m of NaOH 2.66 M (NaOH 2.66 M corresponds to 106.6 g of

NaOH litre) add under agitation 266 g D-aspartic acid. Stir continuously
until all the D-aspartic is dissolved. After solubilisation the pH of the
solution 10 nust be between 6.0-7.0. If it is higher than 7.0, then adjust

pH to 6.0-7.0 w f . . apy t | sgkower
than 6.0-7.0, ﬂh%anmléggégn%rg%;bégd}%i ?5%h{§§‘phﬁ?sc%n%§7@£ \_Erhﬁceﬂﬂa%d]agf 9 g of
pot assi um sor Bat®e @myd 0f9 fobics@Hifn bdnPoaked FrhalMiFasimnddldi st ed

vwater to a finalsyglupes@inde ldtdka &t | tRictHEOUGH ScHér PEXPOPEefiENDhANES
(mllipore) or 3 MM paper_in order_to sgpgéate nsol ubl e resi dye a]r_ld at the
sane time to StRAURE 749 hBesopBtaBhlSked c AHPIY Ui i BFPT | ACIORE
bottles. Finaldastsld 10 hot idfe 3k desiwgicapcadntyginf lvistarg noB6so@iBmny of
folic acid, 1.5 pcg of vitam.n, Bl passi hl.y o ar opa ose or
ot her exci pi erﬁ"%gaa’ﬁ%trﬁ t &b e@t’%di sHed éfpenélgﬁgﬁgn. drﬂﬁagg%g%g%
taste. 10 mM ofcdiwespdnding conlaBd §. v F-dspagdiimaTidprrdate33 9

correspondi ng 5 %%@] . of  r@spartic acid.. Preparati on exanpl e of
one litre of a%ﬁe%ua}s x?luér)eacon):f)sti ng of 50% sodi um Dégépgsrt te apd 50%

sodi um L- aspart at e PrepaFaties ngfi Fodiup BopspPastagex B aSpartic
acid and 3133 agfateatdd ASASEWdEr aEbemi N 250 m of distilled water. Then,
under continuous stirring, add 480 m_of 4 M (4.M = 0g!/ ad stir
in order to sol ubi H'?@Hﬂgf&%&r tar'tdoa}tiaos%ﬁf%}:a%eas%%r%?%l%%i é@ %Pl%rsggqm

sol ubi | i sati onot henghedidme ssdlug | @ren ldomper€i@lly0. avhila®leH vRFue is

hi gher WO 2010/ 134117PCT/ 112010/ 22 7 0, thenpadiusktacH
6.0-7.0 with WP CB HCTO%/?“%I f%%ﬁ%t'hez%oﬁaféakrbné)he&% PR

t
6.0-7.0, then saidembeemix®Hrentil.ehe 59/ vePdum sDaggParEage7. A TRER add

0,9 g of pat asgé,?l{%[ﬁorl?_aé e 9 g Of Sed urormeeirzeatls: Eivaallbpladd
distilled water to a final  volume of 1 litre. Filter thrgu%h 0.45 R_por e
menbranes (ni | TheveEyrer 3ifM peber 2 ficor RSP 1S pdPRRIPRS ol GHFEFEsi due

and at the Sa”@oﬁta‘}niﬁ?saétbkhlﬁetih@o% wf ofod Swechsabspekyatest(Bi.-B2te in
10 M bottles. 10 Finally add in_boftle. dosi a f o¥i in:86, 0,3
nmg of folic acPy: EPS%EchB‘FP%’F?%m hoBl lfnd&g%és?bl%)? orignaé g’??ﬁg‘lor'
fructose or othes ewcigf efibliic ammichtand He Sesped| PEhE] Hepehanip &7dr ug
desired taste._ 10 nm ,of & i S 2 8l 38 geOfo50dt HBY 12 roma,
Daspartat62 and®3%3 16 gfer%gﬁ‘%—% ?%épar_t%tg (cor,rr%spo%di ng, to 1.33 q of
D-aspartic aci daandato88 gonf athemareXcdPA@nFS edPecPrIeFy) O AdNFP

alternative to g@gggb@gocegﬂﬁgsgbsnprep@f@ti oth&h t heidex. of ™odi whis
D aspartate ana sodium 20 L-aspartate is carried out ag b%I Owot%.%%it&?n 750
mM of 2,66 M NROEPRP2EEOR NAGH = STHELW" g RFTROF 1) PAAGEFE P

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,



constant stirring 133 g of D-aspartic acid and 133 g of L-aspartic acid.
Continue the stirring until all amno acid is dissolved. After conplete

sol ubi | i swbi20ny/13¢heck 25 the pH val ue which nust be bet weentfia®@ompzk 7. 0. |f
pH is higher than 7.0, then add few m4 of 2M HC1 until pHis between 6.0
and 7.0. If on the contrary pHis lower than 6.0-7.0, then add nore 2M NaCH
till pHis 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 volune of
1 litre. Filter through 0.45 pm pore nenbranes (mllipore) or 3 MM paper in

order to separatg posShbhsetnse! E%éfmé’é‘éizgé!&%ﬁngnat 8hi kheeplrbgreektiion.
Successively distribute in 10 m Dbottles. 2010/ 134117PCT/ 1 T2010/ 000222
23 Finally addd¢ichoretelibyi Hae¥ept2 ng of vitanmin B6, 0,3 ng of folic

acid, 1,5 [tog of viHeaandxp&Eimane passilkeyd arlengengestionr Hy uat gseupr

ot her excipient_in amount to.be established depend ng u Lr 5
taste. 10 m offth ‘é‘ﬁlr.ﬂﬁt iagﬁlgoﬁ?z)ﬁoﬂ}%f%gednoor%%%o(g%&'u'm ag%afg{_nggékaﬁ 1.56
g of sodi um L-sspiuh abeagpartaspondrmgsponti’zy ¢of0 R3S par €példci(d -&nd
1.33 g of L-as ' L d) . repar g i HHE D-gapar bat e and
sodi um L10 asplg‘?ég%gr%bg%(/\deor'%%r %mo}lf/ﬁ% a@fpaﬁ&a@fe gﬁggLﬂspartat_e as
sodi um or pot adaysm dragigsedilom sapdiunr O ETRATAER | Yagy APt eWith

DLaspartate sogbyf $gl buchopsbahtnenat Pheagpab! ahe 1yademes tekdxbyr ¢he . €.
50% sodi um D-aspartate and 50% 15 _sodi um i

- t I iall
avai | abl e. The¥ebbik cPptpdngfs@-53dsi%hl n%%gﬁ%‘ggbgﬁﬁﬂéfgagghtc g?ﬁ%‘ o
det er ni ned gdosgamé wagi uihDaaspachat expd8rieqk, choriedpoeacad anbehen s
dose 2 mg of Bo witanin ,q. 3 qp. of Lol 6 acifhanid 1aBukiag of RiZewideann

and 20 possi bl §*@8Per Unt §°6f of angeé or ot her aroma, saccharose or
ot her exci pi entensnsbidgr ofoOhavg efpsbdiupl B-psgagtass, azmde OvRénda®fed. In
this preparati ; sodi %‘g{%@@t e jof hep_Rabassi gy sorhatspar e wagded
being drug in %g(\%glg{rh fgjgn%%%l t hus 25(%?ot m CI’O(E))? ani sm cant arEi nabj e.. Then
the sachet is ad@s@ueéareﬁ-dﬁﬁﬁ95ﬁ|éhﬁaﬁéﬁrén&fiﬁ%@sﬁé@erlmen and a

15 the end of drug ingestion lasting 20 days, from every
rabbit a sperm sample obtained by stimulation using an
artificial vagina 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 1liquid,
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



EXAMPLE 2: Study about the effects of a conbination of 80% sodi um
D-aspartate and 20% sodi um L-aspartate on rabbits 30The study has been
carried owb20n/Bwa7groups of rabbits (10 rabbits for eaebTgrmugdoorre or der
to test the effect of sodium D aspartste and of the sodium Daspartate in
conbination with a determ ned anmount of sodium L-aspartate on the quality
of semnal liquid, WD 2010/134117PCT/1T2010/000222 24 i.e. on nunber of
spermat ozoa/m and on the progressive quick notility thereof. The
experinment involved the ingestion by a group of 10 nmale adult rabbits, 6
month ol d of apcappult BLapcodicumD ARGl Patl I 68PIBYLDY0L00G/A20
daily (1.6 pno |?ra 1t; 0.26 pnoli/kg of body wei ght% over 20 days.
Practical ly, sdbfef BhgsprIestd Ma®imSH R I 3R t%ugﬂra%u%ytshat t he
food daily ingestedspyndbggr ebbiat 109ntaiiird-<as2b0(Talle sodi parD- agpart at e.

In the 10 same way, 1n a second .experipent carried o on t . up of
10 same age nnSF’éo‘iBulotqf rﬁﬁbﬁ%&”&s&i'xtﬂggei%ﬁgfstJirhg%%)lF Os%%g) %%F"Slg%:ium
D-aspartate antiuiddsg af sodiatad - aspaitst e §€B8666 RIAS EMRENEMERp) Ofas
adm ni stered. Bef t XReri : n drug
i ngestion | ast? %?é%tég%)ﬁ %%Orﬁjlteev%e%&?esaégltc_ ﬁgné%g?gnlggnpﬁlwc}g%ggi (r%er%inby
stinulation uséPy &rp abbifi ciatvdg nd7hads BESFease cEPBR2ARE tHR ThHEa
nunber of SpergﬁﬁQEBE‘/ Yh10Ese] aayl YRaMbiEiddd t yrdbes e9f pave beeno
determ ned. 20The number of the spernmatozoa and progressive quick notility
are determ ned95eeBr af nga2PBiE®dr1 d Heal th Organi zation) WHO gui del i nes
using a Mal er Chantier ther ddwmduskpedemienkedtasttiddsbutnent th Haither
Israel) and in_the same place e, Progr essi i ck . tidi h een
det er mi ned. Th&3P&bHI9® sgﬁenra%{éli:glfq{dﬁ u ée’é;e;?én& an%”’l%glo?%sr%‘it%%y SO tj% on
due to excessivensbaténgrafi on2 Fhefr esdlitmopraisped thitemansi & -Hbudy of
demonstrated {pahi [ R Har¥a X PASIABAL sok: ©1,-BaPhIdek !  £4d edow the30

al one sodium D-aspartate, "this amno acid statistically inproved the
sper mat ozoon naaber tiipesenthal dueddity, ¢f eseppBaps &d‘&illi%g},’)’aﬁn Lrdhgde, by
19, 3% From an;gyereda . valiwe @fhi®00.&44s 000isperast pzoashel afumbem nalf

;bgg}2322;728¥;£$%@égggé%25 C%ﬁéﬂgééghgfﬁfiguigebe¥g%e 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



25 treatnent start) to an average val ue of 358.000.000/mm after the

i ngestion of sodium D-aspartate for 20 days, corresponding to a 19, 31;

i ncrease woablopssti7part A; 10 group of 10 rabbits). Moregvarzoii/morire sanme
semnal 5 liquids of treated rabbits,26al so an i nprovenent of spernmatozoon
progressive quick notility varying from40%to 55% that is 37 % increase
conpared to the control values, has been detected (Table 5, part B, 10
group of rabbits). 10In the second experinent carried out with other sane
age 10 rabbits administered with a daily dose consisting of 0.2 g of sodium

D-aspartate ange OsQﬁdgleaf. ﬁafliifgtﬁ’é'&é-fé,Spi%bttﬁt ué PhdSR MY LpAsspRPacand for

the sanme tine, the quality of semnal liquid was  further 15 inproved. In
this case, inddie @ nUFHBE of JPEFHAYDz EPHH T HFeMhaPforryli dlbef or e
tﬂe treat ment mﬁ?&f%&@:&m r@é@i@ﬁl/ma@ﬁaaﬁﬂ&tegeaﬂalyEedV\bisJ'Lﬁgafter
the treatment wth sodjum L-aspartate integrate odi um spart was
410. 000. 000/ 1S s Hat b2 55FH %eofagjenFﬁgﬂlgéFﬁg?' %%ﬁ L%s@i i e§£§§"8y

28, 1% ( Tabbe Ieguarted\, r@syilbap agfe rahbits)in Nbebowerepalrsedt Halpkeoghessi ve
quick motility, i S ma was (st at st jcald v, d . fagt,
progressive quslrg WJ'SA;ir rr‘glt?%zoégfgg%d ?rfl s%ﬁdﬁd}anpl i%uﬁé&g%@ér/g%biéﬂ?i rgt 25
group anount taSREOS%AMHE | ¢ fHadium hb-aFparkehe A1 hthes pdzaveneE afér age
val ue thereof WagoP%nd Nplalsty Nof ease SYeBhdtoros igsvbbbiafbenihhe

i ngestion of the m xture consisting of sodium D aspartate and sodi um
Laspartate seet TEMS 5, part B; 2 group of rabbits. In 30 second group of
rabbits adpginistered with D-Asp + Laspartate the average val ue of quick
sper mat ozoa nunber varied from39%to 58% that is increase by 48% (Tabl e
5; part B; 2 group of rabbits). Froma statistical point of view the

i nprovenents WO 2010/ 134117PCT/ 172010/ 000222 26 of studied. paraneters,
bot h using sodium D-aspartate al one and using a m xture consi sting of

sodi um Laspartate integrated sodium D-aspartate, analyzed using Student T
test were all significant for P<0.01. Above 5 reported results are shown in
bel ow reported Table 5 show ng the effect of sodium D aspartate and
Daspartate + sodium L-aspartate on the inprovenent of nunber and quality of
the spermatozoa in rabbit semnal liquid. 10 WO

2010/ 134117PCT/ 1 T2010/ 000222 28 The results are referred to average
val ues obtained on one group of 10 adult rabbits (6 nonth old) before the
treatnent and 20 days after the ingestion of 0.25 g sodium D aspartate
(1,60 pnole/rabbit; 0.26 5 pnol/kg of body weight) and on a group of other
sane age 10 rabbits before the treatnent and 20 days after the ingestion of
a mxture consisting of 0.2 g of sodium D-aspartate and 0,05 g of sodium
L-aspartate daily and for 30 days (80% of Na-D aspartate and 20% of



10 Na-L-aspartate). Val ues reported in part A of the table are
referred to total nunmber of spermatozoa/m of seminal |iquid before and
after respeaviwssdrug treatnent. In parenthesis the pereemtragaoofo2incr ement
of spermatozoa 15 nunber is reported.27 In part B of the table the
values wth asterisk are referred to percentage val ues of nunber of quick
progressive, slow, immbile spermatozoa on 100 base. The values in
parenthesis are referred to the 20 percentage of the increases of quick

progressive spermatozoa with respect to val ues before respective drug
treatnment The ipcreases of spermatozoa nunber and notility in rabbits
treated with sodium D-aspartate and sodium 25 L-aspartate integrated sodi um
D-aspartaPe are|all significant (Student T: P£0.01). EXAMPLE 3: Study about
the effeclis of a conbinatiaon of sodium D-aspaftate 50% and sodi um
L-asparta%e 50%in the [rabhjts 30The study inyolved he administratipn of a
m xture consist{ng of Q. 125ngof sodi um D-aspartate 4 Q, 125 g of sodf um
L-aspartage (D-Asp 50% A5 p50% to a group|of %OJPa%PItS according to
procedur efof Exanpl e| 2 ﬁhégoﬁtalned resul t shows.St ht Sal so in this tase an
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10 aspartate al one was obtained but it was | ower than m xture consisting of
80% D-aspartate and 20% L- aspartate. EXAMPLE 4: Study about the effects of
a conbi naWpPan1i3480% sodi um D-aspartate and 20% sodi um PCaIPMo/aa0222on 15
man 25-40 year old volunteer gr¥ups have been recruited and the
effect of alone sodium D aspartate and the effect of sodiumL-aspartate
suppl enent ed sodi um L-aspartate on human spernmatogenesi s have been 20
eval uat ed. The study involves the oral ingestion (after breakfast or
main nmeal) by a group of 10 25-40 year old people of a daily dose
consi sting of 3.127peof Soslhiig D- agpar trdfedddd 2 pool envadrapsi umalues
D-aspartate; 0.27 25 pnol/kg of body | ght _f a_J/0. r o] 30
days. Anot her ‘bk?t(ﬁl’;fl%cf PR ‘?%?4%1”?/%%9%?41&@85?% J(%]Pgéggbgga ?gép é?ﬁ in
meal ) i ngest etbefashee | yheloseeatmentri ahdr 20 cdags safhgrofthe. 49ggssionodifum
D aspartate a 63.9 0f;. Il rtate.(80% i artgteg30 and
g 2 5% s%fdd.ﬁfﬂfhlﬁmalsl?%ﬁ:%%rt}eo L1(€3% pAgiup-BoasRar t gt o

20% sodi um L- aspart at e) e sa ore the start of the
study and &n senabfk@er pfedddyorwdidee) canfe@ed agterP1®f 20thewE 88M8ays of

treatnment the yalues ehpbhlist &dsierone avdapuaher aad Ju ogagssh¥eequi ck
motility of the spermatozoa have been, WO 2010/ 134117PCT/ ETZQ /000222 30
een’

det ernined, the HiRgPStdQbsPer ofe ot CRESHFS 1Sy e® arki €4 out
usi ng specifi cas@iRr O-alspardtatfeor anti 08 gheof cadodisen 5&Ssspaatakequi d

has been collected through turbatigp, af teg_ 35 [ cendayps Lhe
nunber of the $Pk %a?%‘go’goﬁﬁépa%ﬁ?eégp\'?eotau#%angggﬁ%Fagtghgpgﬁ have been
det er mi ned oaccet di. ngsparEdvel d Heal th Organi zation) WHO gui del i nes using a

Makl er Chanber for Vjaql{ ‘i%gfgrt(e%?fiirwe%éﬂ | RSt semephe Habbae | skael )
€ prag

and in the sane pl ace ressive quick notility h%lf beep det er m_ned.
It is to be porefedredt tehdiotd snethely Ris REMALHFIH I buPT of STePEt ed

subj ects havi ng; §,08MBekceE LhE Pt #8F 0zeapeticd fatugd i guédthenm In

15. 000. 000 to 20.000.000/mM, that is mni t hreshold val i_n _nor nal
range. This exPREERRREHES HBENPEISERATSHIA | FRTETY 1t u ?egf)%rrl)éﬁla cgtzi%r?g t hat
the effect;sof Baspert asereporbedi nprovenent of the spermat ogenesis was 20

appreciated with greater_gevidenge. i q;!m t r Y @1 0Rt @ A&h high
sper mat ozoon nurrberlfarl LPﬁJéﬁth h?g F@gul S ]’?efoﬁqhtghe gict t ét Sl?bj ect.s
produci ng a reanti welfiprired nubpereEnspoenafdeRs RAvEWIRES aff hiJHGK % of

spermat 0zoa noﬁrgsggggﬂgeeh%ﬂﬁﬁkurQEEBBiQBd 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



25 degraded during the spernmatogenesis. In this case therefore the action
of D-aspartate stinulates their maturation to vital spermatozoa. Obtained
resul t i nsbcateedstinat the use of sodi um D-aspartate st awcstrirmadboo2ianpr oved
the values of LH and 30 testosterone 1ornones (specific hornones invol ved
i n spermat ogenesi s) and nunber and progressive quick notility of

spermat ozoa. Specifically the daily treatment with 3.12 g of sodium

D aspartate induced an average increase of LH haematic val ues by 25,6%
From WD 2010/ 134117PCT/1T2010/ 000222 31 an average .value of 4.3 Ul / L

for the control ai I : I i epR! h
i ngestion of Dgggﬁég??ggg{:( Ig’;tgfj'so%é.@Tﬁgaggﬁg ‘gvfa Egccﬁﬂgﬁalsﬂéo&gsgﬁvgg%ygﬁbﬁ °
t est ost er one phethhg NHBREY sEEuMSPSEBELEROZ 4 38ch g PROFESHY S h&WHEat nent

E g<g SE;UTT;EI: t‘gté%%g%’f’ aAeﬁlghreat etot][@oﬁwelawemutt hitiig s &f SEet2%mwascr ease
. . , group_of . peopl e). Moreove al h
and sper nat ozoéhtféﬂﬁg.rlz?sgﬁ \)%to%‘f’r?'g'i ywé}gg %!?iﬁﬁeﬁ&f iq yt{‘%c g%ggﬁ ?()I%Lpﬁg?g(rj
}ogf é(r) C?Et reol sth%_n dde fs ofasehé n nfiaaturtehecbosaktnngberf o8 0¢pespdivro® f ound
e the ingestio D- of at €4 18
@688 651315, %Z&%Ot ﬁéodm L—a%ggfgggeangnafth‘irs g d naat ment

wi th D-Aspart af&P23-80 as average therefore a 27%. ncrease
(Tabl e 6, partpBpdfictsbngrafuptleé nOmpesplad . SREFBRYVREOA 1938 dRGURASRA i ity

has been signi{i,c38tl ¥, ignGk eaf t ] P=setat ok
conpared to va%’eggbe glrde?ltoﬁgqggggﬁryg%? °( 'Igrgﬁl{peahge%a ﬂg{&oguz%ld}o ﬂgaag
peopl e) (P<0.0that| mlgesitndys i $afas2Be MY tob%%’?@%ﬁg%hgg ) as

for rabbitg (sgepakewek alsfefl aradmpbthenedeabuentimi wiasa howeur echan
consi sting of sqdium L-aspar.tate integr

an ulterior inPrErEFEnt S &dd% o Yhe t?%g E%Q%Iaﬁ%ognrgag%eg?trj&m y %@Bglﬁi‘ﬁ?é' "
both for haenmatispalteatenes (LH and 25 testosterone) and quality of sem nal
liquid. In thi 386080 SXPSIIEP bolp EAE! ertcRRSIVed ddidliddw: aif asp
80% sodium D-aspartate and 20% sodium L-aspartate on
15 man

25-40 year old volunteer groups have Dbeen
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, testosteromne and number and

progressive quick motility of the spermatozoa have been



of people who had assunmed the daily dose consisting of 2.49 g of sodium
D-aspartate and 0.63 g of sodiumL- aspartate (80% D Asp; 20% L- Asp)

further iwWphoueSsithe 30 fertility perfornmance conpared 222 H
average val ue increased by 38,6% conpsred to con{nr)ol (sgr@rgﬁgg%glmem%tf ore
the treatnment) versus a 25,6%increnment observed using al one sodi um
D-aspartate (Table 6, part A, 2 group of 10 people). The sanme phenonenon
occurs WO 2010/134117PCT/ 172010/ 000222 32 for testosterone. This steroidal
hornone, in fact, after treatnment with L-aspartate integrated D-aspartate
i's increased 47 8%ec npared to control (sanme people before the start of
t herapy), whil ‘i?&i“}%g“ ‘one D- 5 aspartate the increnment was by 31, 2%
(Table 6, part A; BBcoaddgrbepto$tdépopeopheimondt eoyesayal saYhe Pefder and

motility of t : | SO 0, ;
5. 500. 500/ i BETarEL Lhe. Ll by T o ol Da o - =t

| mpr ovenent by hegvkqafapise -6, 10 part B; 2 group of 10 people). Moreover,
with the Iast treagaRRhalan 1dgu¥eNeERasof BeenmteaDDaceeal i tyhrasghl so

Wth the use g SRR ICSPEF Pt 8 Bo i URHEF SO8l tm DU BosaTIATe Phcsed
:‘ 2021 2471?2 ;[ ﬁchQ?seéES(yr@E?w%m OaﬂdapdogffEssiNI&e duiedkt merttikidgpetheyeds, that
the effect of ‘¥odi un$ ergs pgre{a%%@igﬁ Zs%dél)%k?nrcg%iga??gfle@‘}frslgibL%éwﬁom
L-aspartate oroduniansi GuoITsrio cﬁui_l_delﬁmleai s bed e RN HOF nERREPRRAT SR 20
2010/ 134119 PCH FTSBT0T 065 55. 2 C 2010, 13t PeT/ 1 20 10] G0058. A
in the same place the progressive JulCK 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



oP 4c* co ,-, cho ,Ao LIS kO 01 HUS NN *4c o\oOP oP cr1CO03 M1 N M
coricic cAO COo\o (A0 1.11 C?1 Ln O Tr + NM* * * [ AOCAci 0\O Lnlo Lr)
mmm  \WavaQalyis34117PCT/ | T2010/ 000222 35 The resulpts/razeoomber red to
average values froma nunber of 10 25140 year ol d subjects before treatnent
and after daily ingestion for 30 days of 3.0 g of sodium D aspart at e/ day
(10 group of 10 people) and a 5 group of 10 sane age subjects before
treatment and after daily ingestion for 30 days of 2.49 g of sodium

D aspartate and 0,63 g of sodium L-aspartate (80% sodi um D-aspartate and

20% sodi um L- agpagr{al-gde . TRauealdes4i B RAyTORiINesds ikRePAdnthdis t heatabl e
are 10 referred to %1 ncrenent of LH and tesfosterone before and a{)ter
a

respective tr@RtAEMed The V&I YRs Ofi t B- AstBH/AK of NpREORLSf AEHED abPE are

referred to %iMajdiritn tOE Duabparehtgui(Pkopoagr.eghey esamd ovf fectmeas| e

spermat ozoa on base 100. 15The val ues in _ parent hesi f I f _t tabl e
are referred tPBIHRT e G-I H O Fnd '%rf(gpf%%‘ﬁe%s?gguépg?%%?ogga.

The increases 4f8 atd/mhebefdbuesthe paeehmbesi £of loH samnum osavdnet 6oBal
nunber and qL”ﬁH&aﬂf°8E%é§iV€he 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



20 spermatozoa) are all significant (T Student; P<O0.01). The results
obt ai ned fromthese experinents denonstrated that the values of LH and

t est ost erwopeoiongiaase neani ngful ly over treatnent days aod/rumid/e00222
approximately 30 days of treatnent capared to basal 25 value (before the
treatment). Successively such increase remains constant if the treatnent
continues for an ulterior period of tine. On the contrary the nunber of the
spermatozoa in semnal |iquid continues to increase progressively up 90 day
of therapy. 30 In Figures 1 and 2 the diagram of increased values for LH

and testosterang i RduBtdard befaie ardrafiian t heaiomat wihh thet,
conposition accordl ng to the invention (80% sodjum Dasg{grtat e and

sodi um Laspar 3T i &gt ed'i thd 7 45249 758579528 /BO@%@%r’é%ge I'n
Fig. 3 and 4 tihe m@gémcmfbynqnea%edom@huesi afo tdentmoibe(safie speopheozoa

and their pro sive UICk gy and r th_the

conposition agocetﬁcﬁ%g EaF%ven i (t):%%l &b por‘f'ﬁ%ESSIfX‘e% gr?#nn%gh \gn gf

D-asparti cSamadspafrtmumntB@mnaremenquwds by 32.@% ofTaldd ral Payui 8/

bt al ned 1 hemddauneaghong! bentyd sycbb il pd grdOeal obidc? dhd Chukbekchl oro
r

acetic acid) for i zati'on ‘and centrifuged at, 10 10. 000 _rpm for 30
m n. The superafst dﬁ@tbbh'@?él Af n§hPa SPELTPE CFOR WaHE HIRIFOVER noF BT 31 was

B ety toa Bar A b e 0 a0 meah B s e oxchange Foa: B col
riefly to a 2x mes 0 0 an sip colum
the above obt AfHetf 4% %%EQ%%?%t ol %‘B?r’r’?l\é?‘hﬂlﬁ&i’ g\gé g@ﬁ%ﬁ? fter
sanpl e absor ptpntt, B he2 coyroump Ve Waspedpid] h MOredbvef, OwdOh theiClaghd t hen
el od o h e et M AETINAB LA de. <LBERaFLUBLE FONAN Ads

purified am no on warm plate to el mnate amoni a and 20
t he residue weeslm st aveeed n Pnnfaot, di'—IE@|mlllfé]@lev\/a@ﬁrquh@klipﬁ%ﬁﬁﬁﬁévﬁm d

was determ ned, %&z@a{ (9b@£’:|.x?éd nRlEh Ctﬁ@t hQQ @Bsgngﬁmt ﬂeaﬂﬁﬁrﬁéte
D-aspartate 0X| ase urified from bovi ne ney as r%orte In Ogﬂ paper
d

(Ref: 18-21). %ﬁ%l#‘@@e%h%ﬁgl‘d‘ﬂ QXaF’rﬁﬁétaFeHPE‘éS%l ™ 31* atQt afdar d

sanpl e congi stypudd deHardanddm xtvee qfhdaasﬂalamnttogeébpecmvmy ami no
acid mxture. Left panel shows HPLC an,g%]ﬁjls of _a gndggd

consi sting of Bspland Bt hetPEEEHF RO 5 Sopal':ﬁ i afr am resents an

exanpl e of a gheepbepgroabbdt @i siedwsisthg ¢0fectoabl soflifin- Rspsaﬁut@@e

pi conol of foll ids: .4 Ash 194y acd hlon Hege G Y,

Arg, Wng, Taurl?#\me%ﬁéd&? Pags%%r%%tg’ %Od p a on ©
improvement of LH and testosterone hormones and on

20 number and quality of spermatozoa in human seminal

liquid.



WO 2010/ 134117PCT/ 1 T2010/ 000222 37 Ile, Phe and Lys. e D-Asp is eluted at
5.2 min followed by L-Asp and other L-am no aci ds. Ri ght panel refers
to sane swopbayisibuy after treatnent with D-aspartate oxipgaa®oid/oobiy s case
D- 5 aspartate oxidase enzynme which i specific for the oxidation of only
D-Asp elimnated the peak at 5.2 min elution tinme thus confirmng that this
peak really resulted fromD-aspartic acid. Statistical analysis 10The data
i s expres§ed as aVerage + SD using Student Tt est. P<0. 05hasbeenconsi der ed
statistic8 1% significant. EXAMPLE 5: Study about effects of a conbination
of 50% sodi wn D- agpartate and 50% sodi um L-aspartate on man 15 A further
study i nvael vﬂng tHe treatnent of another group of 10 25-40 year old people
with a m"ﬁtd};‘e corl[sisting of 1.56 g of sodium D-aspartate + 1,56 g of

sodi um L-gspartate (50% D- Asp: 50% L- Asp) as daily dose for 430 days has
been carrfedf out. |Obtained results 20 indicated that also i t§is case an

i npr ovenemnt g)oth af LHland tegt osterone haemati c val ues and h'(g quality of
t he seni nal i qui d was {obfai ned, but |ess efficient cbmame%to use of the
m xture cgnsg.‘ stingd of §0% sodi8um D-aspartate and 20% sodi-gm -ﬁspartate. In
this casemimi25 fdct LH and.t 8st®sterone val ues increpsedysifynif Eantly
i.e. by 3’5%@nd 38% respecqi %elg, conpared to basi copvg ugs.ﬁﬂ Mér &over, al so
t he nunbeP t he {spergratiozoacand the psogressiwe qu'*ck[;]E not A imyg her eof
were increased signifiZant |y By 85% conffar®d t S cont8hid 304 dat & net shown
in table)@ Therefdre ab|s8|udi pg D ®sp +QL-Asp & ver y-5ilgnif L abt o T

| nprovemgnt 2f sper matf afafet ers was+observetl, buti lLgwer .t n“ustng 80%
D- Asp ando20% L- Asp. 1 nel Bsi'on, as observed for Ehe'lrdbmts, also WO
2010/ 13413 7FCT/ | T2010/ 22 38 4or the man the treaghent with sodium
L-aspartafe @ ntegrjate imnmgD-@spartate results i nggaosi gni ficant

i nprovenent ®oth of LHy testosterone values in thg tﬁ‘ood and 3

sper mat oz8orh nenbelr  arnd tility in semnal 5 |iqui dm%pﬁr@ t o reat nent
consistinf df the luse ®f ol one sodi um D-aspartate. EXAMRLE & Preparation
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2 kg of rabbit feed in 4 litres of distilled water are m xer honogeni zed at
60-70 Cup to formation of a 15 honbgenous m xture. Then 9.12 g of

D aspartiwoagiothzand 2.28 g of L-aspartic acid (totally »trdrsnoeseadded
and the m xture is again honobgeni zed 340 obtai n an honpbgenous di spersion of
D-aspartic and L-aspartic Finally water is evaporated by until the feed is
again hard. The feed is in 5-10 g cubes and used for animal 1 g of food
will contain 4.56 ng of D0 aspartic acid and 1.14 ng of L-aspartic acid.
25 Exanpl e 6B: conbination of acids. 2 kg of rabbit Preparation of feed
containing a 50% D-aspartic and 50% of L-aspartic feed in 4 litres of
distilled water are mjxer honogeni zed at 60-70 C up to formation of a 30
honogenous m xture. Then 5.7 g of D-aspartic acid and 5.7 g of L-aspartic
acid (totally 11.4 g) are added and the m xture is again honogeni zed to
obtai n an honogenous dijspersion of D-aspartic and L-aspartic acids in feed
knead. Finally water i$ evaporated by

x o0 k k

00 v @ o
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45%*
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Quick progressive
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WO 2010/ 134117PCT/ 172010/ 000222 39 oven or low, fire heating until the feed
is again hard. The feed is cooled, cut in 5-10 g cubes and used for ani mal

feedi ng. wo 2b1y/izlpi1s way, 1 g of food will contain 2.85 pgrat20dpomspartic
acid and 2.85 ng of L-aspartic acid. Fxanple 6C. Preparation of feed

containing a conbination of 99.5% D aspartic and 0.05% L-aspartic acids.
10 2 kg of rabbit or rat feed in 4 litres of distilled water are kitchen
m xer honogeni zed at 60-70 C up to formation of a honbgenous m xture. Then
11.43 g of Daspartic acid and 0.570 g of L-aspartic acid (totally 11.4 Q)

are added and the xture i.S .agaln 4 t.al genous
di spersi on of Dasgg‘lﬁti%esé‘}% a‘%ﬁ%r?ggggglggs%lgn]af é%a% ne\gédi.h%]ng? y \%ater

i s evapor at ed tymloerenobr U0owRFi4® Yeatri pddumuljadts feefiore L58RRMRAFd. The
feed is coole ut, d - 20 cuﬂggseggpo S Ofpary bgeding. R0okn this
way, 1 g of fg%%&w%lqt%ggnégll%ya 67 ny ofIyDaEf%gfar%?c aéc[:gipéd and 0.0392 of
L-aspartic aciodExBnpraseprtptefarat i bh® ofTPERd Hont &i RERR LIS yargsﬁarti c
acid or onky LyAsRaridic aei dsamd 2dey shibrabbst weforé fmeditimert | Bhdes of
distilled water _are m'xﬁr honogeni zed. at }6(5) 0.C up to 41‘l9or ma&g_og af. uf
honogenous m x*EFer R Yli.n@e% &PnD%aosﬁ)a i 82%8i & or” I'r. 22 g 6f “Prasparti c
aci d are addedpasspiheate xtamd iG, e¥jaiq ldhogedized fLoaspeaitaten HERGgenous
di spersion 30 of .D-aspartj |, or agpartd | d 1 ?“aexdc ad. Thienal 'y
water is evapo?%?]élémbyo%/éé)ﬁa%%%owaﬂld; e_%eat%%%%t ili—%tge feé{g%gi S again
hard. The feedvakuesol i, panentheRsim grcupastand Rkd Ty 4Akka F‘gédi ng.

In this “?%rc%y%fgiré ogd Wl |1 eoRtReM: Sof 7 1D £Hd Dees¥€sterone before
2010/ 134117P T2010/ 000222 40 aspartic acid or 5. 713{&9 o{{/aglaspart.i ¢ aci d.
80%

EXAMPLE 7: St uggdabadtethe BHIRRISIGF atEBABMAEL on %2pal'ticd and
20% L-asparticyagédign spepartoroed Bhabeabaedamet rkifeyreld tabBi tvalsiEhe

study has been carried ouf on t . oups. of its. Ly st g i1

consi sting of 20 rdifbi PE¥TREYI r?gél\gqﬂﬁﬁ#h %ﬁ%ﬂ%%%%ir%i’l nétlfg:w; 5 kg%(k)&?)lboedy
wei ght) fed fosp@bmdagsoni bh basd DRture containing the mxture of 80%
D-asparti ¢ .and 20%%5@%2%![&& _3g| fﬁaﬁé@&@é’i@%fl@a}@mﬁ ghepreparat i on

of feed c ai ni ng ‘a conbi nati on of 80% D-aspartic acid ind 20% L-aspartic
acid"). A saneazge refemyegr ol oft 10.RFHIAIRS r epf esERERAG 27ContFBiIyr oup

or placebo f sawi th sanme type food as above prepared,
plact WBBoheEs8dlel SpefMatay _ yp ( _ e prep

but 15 without the addition of D as artifa and L- azggrtl cnarcé R L. The
experiments have beBf cdMGTEFSGR Ph £1hbit® bY8&4FRg tar R Pot enza
Breeders' Assogigti aEstddieansse, | taty). nBebere amd guack gmpgressigend of
the experigent from eacna)ablil .315R9H:$3MWHE N3s Reent; 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.



20 collected by stinmulation with an artificial vagina (see paper: "G
Macchia et al., DL-aspartic acid adm nistration inprove senen quality in
rabbit busbpi0pubiizshed on "Ani mal Reproduction Sci encepctA$018800222343,
2010) and the total nunber of spermatawzoa/nm of 25 ejaculate and notility

t her eof have been determ ned. The nunber of the spermatozoa and
progressive quick notility are determ ned according to (Wrld Health

Organi zati on) WHO gui del i nes using a Makl er Chanber for the count (Sefi
Medtstl Instrument, Haifa, 30 Israel) and in the same place the progressive

quick motility haSIBe%ﬁgdetaerdﬂdﬂe;d thdefAbA SENBAcMBSsdd 1Padhéyted in an
i so-osnotic solution dué to excessive concentration and then, anal ysed

(note: each rdbH tNVEPERe@LapiRTNHRZIY 3R g thRd Yo HRIERF Sbpt o hEKel v
WO 2010/ 13411%1&58’11111&2}910/&&(22:@ 45200 gfeferf oodrdaithgntSi neeth g ohef eed
cont ai ned 4. 569?‘9%0 D aspartic.aci d%a%}.m of L:aspartic cid it

resul ted that 9 ?rheacf%%?%n%s 2 alrf\(')? +9F JQﬁ %%OB?e Faspartic
acid and 2288 ng of Dletmamta|tao57 axff dy-asparfThe eesdl timbtaraedsemonathi s

st udy dermnstrgg ﬁlg_i ghat the ingestion of the 80% D-aspartic acid and 20%
L-aspartic aci ure statistically inproved the spermatozoon nunber in
seminal liquid, i.& wheofo peodneti diiawid apbtagaedhytbhen, fmasnm @AChver age

val ue of 320. %&ﬂﬁ& sper @tz Minofi oseml nals |4 o ﬂ fiera r abbikB16€bOr €
the treatnent to an aver, %ge val ue of 358. Q00. 000/m ter the in stl on of

D-asparti c and®d&dsifar 8Fddaci P deRre F‘f‘&ﬂlzé‘t'i‘onpa?’fl ACSIE Grinds b 20 15
rabbits). 1b’brenyetroo | ppinh & cxan®o s einnal The quupernbtaneatcamtra&krmxtgs Dal so an
i nprovenent of_ s ermat 0zoon gr S|ve i C i j 8 %
(this percent ags %67 2T t%relgnﬁ gf“qéw lcgkcnigitrédgr"sea}slss| e]}qs%geréracglg]z%a out
of a total nur:taarmﬁ @@Ohnngeomipmmo bhéecmed apedeacyibgp tior 5Bef - bot h
as average valyg.q4 ha hafsriéf@p tBCIPase) Ohols bR KeTPL ol Wb PHRebl, Bio-

significance ( O group o bifs) was observed. In the
group of rabbiRad. | l@ncéﬁﬁhépger &@5 IforcoBImg aEBBoRPE FRE3EI§EaFCA

signi ficang '@I;Sé/ﬁf@i"&ntbobb @fenh@{aql mtgim wass@ﬁrdw ozzoﬁuf@ir gémpegi nal
liquid (Table art. To, %?% rabbits ;_:r]ti) %é 3( g ée8§ (Table
7, part B, 2 &%ﬁfﬁ%’i‘l%’ob‘f )°° Wz‘tﬁ%/‘ﬁ%ﬁ T58187086232°3% Mo 0 0

4.)04-) 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,
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Ile, Phe and Lys. e D-Asp is eluted at 5.2 min followed
by L-Asp and other L-amino acids.
Right panel refers to same sample, but after

treatment with D-aspartate oxidase. In this case D-

5 aspartate oxidase enzyme which 1is specific for the
oxidation of only D-Asp eliminated the peak at 5.2 min
elution time thus confirming that this peak really
resulted from D-aspartic acid.
Statistical analysis

10 The data is expressed as average + SD using
Student T test. P<0.05 has been considered
statistically significant.
EXAMPLE 5: Study about effects of a combination of 50%
sodium D-aspartate and 50% 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
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2010/ 134 M:6Be0/13414610/ 000222 43 The results report a¢enmagaonvabes for a
group of 10 adult rabbits (6 nonth ola: approximately 5 kg of body weight)
before the treatnent and 20 days after the ingestion of D-aspartic and
L-aspartic acids mxture. 5 The anount of the am no acid ingested daily by
the rabbit was o 912 ng of D-aspartic acid and 228 ng of Laspartic acid.

Val ues reported in part A of the table refer to average nunber of

spermat ozoa/ M ¢ 0f SQM Nl | PHA treatment with sodium L-aspartate

integrated sodium D-aspartate results in a significant

improvement both of LH and testosterone values in the

blood and spermatozoon number and motility in seminal
5 1liquid compared to treatment consisting of the use of

alone sodium D-aspartate.

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



10 before the drug treatnent and after 20 days of treatnent. Val ues
reported in part B of the table refer to spernmatozoon notility in terns of
qui ck, slwe2amdisinmobi | e sper mat ozoa on base 100. 15Thepcnarsages2nf
sper mat ozoon nunber and notility thereaf in rabbits treated with D aspartic
and Laspartic acid mxture are all significant ones. (Student T = P<0.01).
EXAMPLE 8: Study of the effects of a conbination 20 of 50% D- Aspartic acid
and 50% L- Aspartic acid on the nunber and notility of rabbit spermatozoa.

Al so this study has been carried out on two groups of same age and wei ght
rabbits as usedvedr di eMbwUSiBéUB¥atfgavdtifiereRceddy til ssfa8¢ horghe
rabbit 25 treated ggou was adminjstered,a feed containing a mxture of 50%
D-aspartic aci d an Y% L2 aSP5) SO +8r 228008 sCpRes ap8versapEeat i on:
"Exanpl e of prepametli dreedfirfeeed cont ai ni ng a conbi nati on of 50% Daspartic
acid and 50% L i C id4y), .a second- .30 10 r.abbjt_group s_used
as a control . Eﬁiﬁ%étwlgg’césegsgg‘i ralfao i Ghtd ﬁ%lg‘ﬁéé’n Jbb&fffgegge(?\q‘%e?bre
and after the egpafitmenBCasd ante? Saminedf florasypertiat groich nunber and
notility thereof. The results obtained fromthis study denonstrated WO
2010/ 134117PCT/ ] T2010/ 000222 44 that al so using a m xture consisting of 50%
D-aspartic aci §X3RR 100, ﬁ.CJécpaPifPPaﬁﬁFﬁBﬁn i ﬁ‘lgl’ ovEeedt oFortRimiRGuctd on,
i.e. number, otompamERiieOaotn gemisnab-hsgaidithemand. oeti i tasdder £of was
obt ai ned (see g E%ble 8). ITnfact, as reported in table 8, with this
treatnment a 16 enent of spermatozoon nunber, significant for P<0.01,
and al so a¥0 i nér ekenofofraiitiitd i oy ther ebfecdyif. 27 1itess agaidisiigridd cant

for P<0.01, ha e tyaj I 04 I i esults. 1Q..are

detai lod. w0 SBEOTLAH L 7ot ot Bbosssoanigst A0 F0 0cMp <o

2010/ 134117PCTEPTPOLALO0P2 22 4Bompgen@us mixture. Then 11.43 g of D-
aspartic acid and 0.570 g of L-aspartic acid (totally

11.4 g) are added and the mixture is again homogenized

15 to obtain an homogenous dispersion of D-aspartic and L-
aspartic acids 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.

20 In this way, 1 g of food will contain 5.67 mg of D-
aspartic acid and 0.03 mg of L-aspartic acid.

Example 6D: Preparation of feed containing only D-

aspartic acid or only L-aspartic acid
25 2 kg of rabbit or rat feed in 4 litres of distilled

water 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-
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2010/ 134117PCT/ 1 T2010/ 000222 47 The results report average val ues

obt ai ned WenoaygiAyP of 10 adult rabbits (6 nonth ol d: apRAPW1HMIBLY S kg
of body weight) before and after 20 dgy treatnent by ingestion of the

D-aspartic and L-aspartic acids 5 m xture. The amobunts of am no 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 spermatozoa/m of seminal liquid 10 before the drug treatnent and

after 20 daysnag%qaﬁjie? rr%g{%r?\gtl%ﬁqlﬁpo]gtf a%}ap&é gcg& the table refer to

sper mat ozoon i[e spermatozoa on
base 100. 15TIEXAMRLRa?esSbidgpebmatozden efiffewdrs and arocohbigyatherneof in

rabbits treateg, W%Stg%m%t 9da%¢g8%ﬁa&p&|9cmxayrg oakRadbloon

significant ones For control rabbits
reference i s nudebed a4m@ Bakbl Dby rabbfebibup as reported in table 7.

EXAVPLE 9: sStudy ahowt dheapef hast octfn acaepbeaalondn 6h XcS%EdUsPaALEI C

acid andOOS(VL rti
acid and 0.05% L A0par thce2eLd SR NBMRenaANd i 144 (Yo Lot SPRLPERGZOR on

6 month old (approx1mately 5 kg of body weight) fed for
20 days with food mixture containing the mixture of 80%
D-aspartic and 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



Al'so 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 wasyadpjonssiiered a feed containing a mxture of DpagR@ddid/oodsd
L-aspartic acid at 99.5:0.05 ratio (sge 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 amount of D-Asp + L-Asp ingested
daily by rabbits was about 1.140 g. The results obtained fromthis
study denonstrated that also using the m xture consisting of 99.5 %D WO

2010/ 134117PCT/~T2010L 0 2 paf.t | [ d Q%I esdd | Id a
18.6 % i npr o%r%)ntzgoo(?ét %ggérgégcl _i'oﬁ%ltr}&eéfng gr ,f%oe%lssep(%a? mat oz%agi %g
sermi nal |iqui thGaf P-IEERYLLC 3919 ekt I19 R k- #PATEIY 2eEdedE were

obtai ned (see ,alahlt@d) thath0i20H)/ d3¢ 11 ABCHALEAQ104900R28 49 totalo oti 0 0r0
A)0-Hlip 56 497124'r)n<_|§n cgdeDljarslpa@tTc' L3a %da 228 mg of L- ti
g o 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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The results report average values for a group of 10
adult rabbits (6 month old: approximately 5 kg of body
weight) before the treatment and 20 days after the
ingestion of D-aspartic and L-aspartic acids mixture.

5 The amount of the amino acid ingested daily by the
rabbit was o 912 mg of D-aspartic acid and 228 mg of L-
aspartic acid.

Values reported in part A of the table refer to
average number of spermatozoa/ml of seminal ligquid

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).

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
5 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
10 are detailed.
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(Enzyme unit/g tissue) Testicled40 U g tissue 10 Pituitary gland30 U g
tissue Brain22 U/ g tissue Liverl5 U g tissue Kidney8 U g tissue Serun0. 2

U g tisswgokbiofBerienzymatic activity is determ ned by i rcuwhatiigmooefz 1 n  of
reaction m xture consisting of 10 mM46- Asp 10 in borate buffer 0.MpH 8,0
at 37C for 60 min, with 1 m of tissue honbgenate 1:10 in borate buffer,
0.1 MpH 20 8.0. After incubation the anmount of synthesised Daspartic acid
has been determ ned by HPLC (see ref. 23). 1 enzyne unit is defined as the
enzyme anount suitable to convert 1 pnol of L-Asp to D-Asp under the
conditions of enzymatic test.. 25 WD 2010/134117PCT/1T2010/ 000222 53
Since the racem zation is an equilibriumreaction, if by diet an anmount of

L-aspartic acid in ingested, a determ ned anmount thereof will be converted
in Daspartic acid that in turn will be picked up by 5 testicle resulting in
an inproved production of testosterone and quality of the semnal liquid in

ternms of nunber and notility of spermatozoa. Based on this concept we have
carried out an experinent on rabbits simlar to previous experinents, but
adm nistering a 10 food containing L-aspartic acid (prepared as above
described) but using L-aspartic acid instead of the Daspartic acid. Also in
this cas®e tdhe total anount of Laspartic acid daily ingested by rabbit was
approxi mat€l'y 1.1 g. 15The result obtained fromthis study denonstrated
that also by feeding the rabbits with food containing L-aspartic acid

i nstead of D-aspartic acid, an inprovenent of the production, i.e. the
nunber, of spernmatozoa in the semnal liquid, not of the sane 20 grade as
for D Asp/L-Asp m xture, but still significant, was obtained. In this case

i ncrenents of spermatozoon nunber by 14, 5% and spernmat ozoon quick notility
by 18% cgympagred to respective senen val ues before the treatnent have been
observedffsee table 11) 25 WO 2010/134117PCT/1T2010/ 000222

26%
27%

26%
37%

Slow motility

Immobile
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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 1liquid

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.

[
o

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

increment of quick motility thereof were obtained (see
5 table 9).



as -0

a)

0

0004

-1-)ON al CHrt |

TS al -, , 4)

P

PCT/IT2010/000222

WO 2010/134117

49

%8¢ SLE 39% %S¢
pIoe dsv-T %S0°0
ptoe dsv-d % S°66

Jquswilesail Jjuswleail JuawWleaIl Juswlesarl
ogaoe1d a933V axojad I933VY axo3jad
T0x3U0) jusurjeax]
s3TgqeI 3o dnoab o2 s3Tqgex 3o dnoib o1
o3ex uoozojewaads uo 309IFIA € Ixed
%9 T+ %981+

pTNbTT pPTNbTT pTNbTT pTnbTT
TeuTwSs Tw TeuTwss Tw TeuTwWSsS Tw TeuTwas Tw
/000 000 STE /000°000°0T¢ /000°000°0S¢ /000°000°96¢C

ptoe dsy-T $5S0°0
ptoe dsy-a % S°66
Jjuswleail Juswlesll Jjuswlear] Juswalesaxl
ogeoe1d x933IV¥ ax03sd I933Y axojad

T0I3U0D Jusur}eaI]

s3Tqgex jo dnoib o2 s3Tqgex 3o dnoib o1

PTNBTIT TeRUTWSS UT IS9qunu uocozojeuxads uo I08FIH ¥ IxeRd

KaTTT30W YOTND

JuswaSIdOUI

pTInbTT TeuTrwss 3TOgel ut eozojewrads Jo A3TTenb pue Iaqunu SSESIDUT SY3 UO PIOE

oT3xedse-T 350 0 pue pide or3yxedse-q $5°66 JO DBUTISTSUOD SANIXTW ® 3FO 109339 "6 °T9el

0¢

ST

0T



Hfai Waoinm Ln 1-1 . a R NH

WO 2010/134117 PCT/IT2010/000222
50

+2%
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27%
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+31%
26%
27%

26%
37%

Increment
Slow motility
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The results report average values obtained on a
group of 10 adult rabbits (6 month age: approximately 5
kg of body weight) before the treatment and after
ingestion over 20 days of D-aspartic and L-aspartic
acid mixture. The amount of the amino acid ingested by
rabbit daily amounted to 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
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.

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

EXAMPLE 10: Study about effects of L-Aspartic acid

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:
hypophysis and testicles, is 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).
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Table 10. Concentration

various rat tissues

PCT/IT2010/000222

of D-Aspartate racemase in

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

Testicle 40 U/g tissue

Pituitary gland
Brain
Liver
Kidney

Serum

30 U/g tissue
22 U/g tissue
15 U/g tissue
8 U/g tissue

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..
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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 dquick
motility by 18% compared to respective semen values

before the treatment have been observed (see table 11)
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8 20fPGi{17aver age val ues obtained on a group o bbits
(6 nonth ol d: approximately 5 kg of bsdy meight)gbefgrebfﬁgTﬁegg?ﬁ%ﬁt and
after ingestion over 20 days of D aspartic and L-aspartic acid m xture. 5
The anopunt of the am no acid ingested by rabbit daily anmounted to about
1.14 g. Values reported in part A of the table refer to average nunber of
spermat ozoa/ M of sem nal quuid before the drug treatnment and after 20

days of treat nt 10Val ues ted in r fer
sper nmat ozoon ‘?I FEgH hﬁ St & %%;f e g f’%\%ug%dto%%a qlléldg cgsrgeg :rgél a on
base 100. oﬂthladubasesbbitSpéﬁanOZbonldunﬁEPrQﬁdmﬁﬁﬁﬂV|ﬁykﬂh@ﬁeof in

rabbits treat eg%ag%t g%[ggg@arﬁéf‘o@é“gné5t§%aftﬁ«bwtngaﬁ&egf@é§ ahlesitg@if i cant

for Student T ncl usi on out the results obhtain out th
effect of the @wero?0t@ey® aspRraFpantid and PhésEa§§g&rPF3 mixture."

5 The amount of the amino acid ingested by rabbit daily
amounted to about 1.14 g. Values reported in part A of
the table refer to average number of spermatozoa/ml of
seminal liquid before the drug treatment and after 20
days of treatment

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

The increases of spermatozoon number and motility
thereof in rabbits treated with L-aspartic acid

15 containing feed are all significant 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 used
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, is the dose formula
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in D-aspartic aaci dmpgoygneatenate seminalxpappreters (WAL N ake FhAC-

Effects of a compiimatdst ofs 898edinsaantee @abdeand )20%He asgusdn cfaei d on
the male fertility. This study ha beeg carried gut ig ar det tod op_15
whet her in add?bfli%ne’t’bd@‘ééﬁaﬁea?@tf-a FaPt & LF8BSRORRELPR Sonst'sting
of D-aspatbdi ¢ sagatktic card netpaart vé tdridecd -lags peatemasei d can result in
significant i nproveérggiﬁ Lof ;the gal g sexyal hornpne incrgrRRt andssegi nal

i quid inprovenent, i ir s usi Xg sodi um 20 aspartate |ike regorted in
the first partcabiret jpresefit 804t dhtasparticThacifdpanidnmetft® hhsaBRRRtEarri ed

out on ten 25-40 yeal gl nyé)iémf@lrﬁ/im%_s sel ected for quality of sem nal
i quid being normal or al nost nornal. The ,stdrd%utibnvol ved, t he_or
n

i ngestion by testedhdghjetdy oras BESE GG f 12, 8§t tf?ag%gf”ti c

acid and 954 gydtheAspar hbaiscbe (2 ®-Gdmirlatinytgpaftare | uatsoand a

consi st ed of GO9S D AOBRACTEHol 3 ad SO0 L ASpaT c abi 90Tt He~1 Rhest | on
with the L-aspartic acid can result in significan
improvements of the male sexual hormone increment and
seminal liquid 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.
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Mor eover, from every subject also the semnal |iquid has been collected for

whi ch qui ck progr essless driiild idvadioust haie Wiy 0k BEgber 28paayst ozoal

of sperm has been determ ned. The sem nal_liquid een b
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( a e’ sane place rogressive
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i ndi cat ed t hat i%]er cout of A0 fr ggggggt I%Q’J Bgéﬁd RAARE B SEsEMWhAeHease

of LH and testoOs on€ hor none hor mones i1 nvol ved.in the hunan
sper mat ogenesi @ji¢kr W@B@@§Sl§é’1eor@‘th7e1‘ﬂf e‘é?ﬁﬁﬁpeﬁnd”éfrt eFo5Bl g RYEREE

treat nent Occuéﬁéﬁnéﬂgzéiﬂ?t‘ﬂl'BErg?éﬁmWﬁﬁsSbGBhf heasirmiiaedT Student p<0.01.
bt ai ned results are reported

treatment 25 with tWR$ daiSePidGdes Fqbléspa tfc %%grg ;ggartm;tsa‘%?glb?’ the
resul ted i1p anmayenapgtioar efterof3 i3 Anethhencealdays byIBAvnurpem f
average val ue gLe4'éﬁgrmaéggégm%ﬁﬂitg%ogressive 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 LH 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<0.0l. Obtained results are reported in
table 10. 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+1.2 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 3.4+0.9 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



subjects at tine zero to an average value of 5.5+1.5 nJl/ml in the sane
subjects after 20 days of therapy, 30 it neans a 34% i ncrease. An anal ogous
ef fect hawokesvidetigerved for testosterone. In this casePCmITzgo/poo2z20m a
test osterone average value of 3.4+0.%smJl/nl in the subjects at tine zero
to an average value of 5.8+1.6 nmUl/nl in the same subjects after 20 days of
therapy WO 2010/ 134117PCT/1T2010/ 000222 58 (70% i ncrease), p0.01 (Table
10, part A). In addition to the hornonal effect, the study evidenced that
as a result of the treatnment with the D-aspartic and Laspartic acid

m xture, also (%@>SPﬁéP@aQéponp@unb§r(qabieth%=m§HﬁEﬂAﬂithdaaa@tlon
progressive notility thereof _are significantly .increased cogﬁgred

control (Tabl &a1¥he| Rorgepalaek 1 deh§ nStUBY e €YEdeR<E% %ﬁ)%%b?ects,
the total nUWbLQSs@It SR MBhezaarddtment nalith quhd as-aspaesti¢ efnd he-

treatnment is nificantly.increased w.th 51, 4% [ nt -( Tabl e
11). It is not ?’fH'/ct%c¥335‘??f§u§F$oatlﬁ§t g—‘su%;e 05%9% H‘?rég%gnéfat al |
to drug stbBnmulEte overisanbl Biduid aa@lpiogfﬁsaenelWOVelytprébabﬁyftﬁr§
results from the rgffi’éagr%g'gﬁ 1 9ctb8ss &'b&&ﬁ}%a?édatgoéoﬁgirébok*rﬁb@ét 11) .
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20 fact all tHeeSubf et st LHeRKBF Db ﬁ?g’ﬁfgééaxgwn??‘r%ﬁ.?%e gverr:ent
of spernaqazoomln@%l&véyagéylﬁaré&&ntonpabEd imr t fme $anao$abpechy bef or e

the therapy (Tabl e/gl%)n }%%bltﬁlgﬁnﬁul@g}%iﬂf B%r tr'etqs ro(rgli/oa@c giapd L- 25

aspartic acid ¢ estos e in urran serum
and on the nundhlangarsathuudlalttlyamf $¢repb©el4rral1®2(§abllﬁ)serﬁ?\hieﬂle¢¢hm HeRYman.

Part A 30LH a te APE Ccpocentsal keg 'ntﬁérUHEBQEQéﬁcéftQh t g@at ment
with a Treatngigu]fﬁtB re£o?g /6%§A6% 80°ognd 20% L- P
LH(m U ml) 4. 115@@3@@@ gf a not metabolic but obstructive disorder of

15 seminipher ducts. In addition to increased number of
the spermatozoa, a significant increment of the
motility thereof has been observed also. In effects the
drug also induced a significant activation of the
spermatozoon progressive motility. Also in this case in

20 fact all the subjects (n. 4 excluded} displayed
significant improvement of spermatozoon motility (by
67.6%) compared for the same subjects Dbefore the
therapy (Table 11).

Table 12. Effect of D-aspartic (80%) acid and L-

25 aspartic acid (20%) on the increment of LH 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 wmixture of 80% D-Asp
80% and 20% L-Asp
LH (mIU/ml) 4.1%1.2 5.5%1.5



59 % increnment 34% Test ost erone(ng/ ml) 3. 40.95.81.6 % i ncrenent 70% Part B
5Nunber of spermatozoa in semnal liquiid SubjectsBeforeAfter%

t r eat nentwoeatomsmtirncr ement 115. 3x10619. 5x10627% 28. 0x 1@6TATZM /063

10322. 0x10638. 4x10672% 44. 0x1065. 0x10H25% 5018. 0x10623. 4x10627%

635. 4x10646. 5x10631% 702. 5x1066. 8x106172% 15824. 5x10634. 7x10642%

9014. 2x10619. 0x10634% 1035. 2x10649. 0x10614% % | ncr ement +53. 6%47. 91 20Part C
Qui ck progressive notility of spermatozoa

% increment 34%
Testosterone (ng/ml) 3.410.9 5.8%£1.6
% increment 70%
Part B
5 Number of spermatozoa in seminal liquiid
Subjects Before After %
treatment treatment Increment
1° 15.3x10° 19.5x10° 27%
20 8.0x10° 15.4x10° 92%
10 3° 22.0x10° 38.4x10° 72%
40 4.0x10° 5.0x10° 25%
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%
90 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% 0%
50 25% 35% 40
6° 35% 46% 31%
30 7° 6% 12% 100%
go 22% 55% 150%
9o 12% 25% 108%
10° 30% 36% 20%
% Increment +35.6%9.05



Subjects 1 252 30 4 5 6 307 8 90 10 % Increnent BeforeAfter%
treatnenttreat nentl ncrenent 20985% 5% 10920%400% 25988%62% 4%A99% 25985%10

35%66%8 1% 6% R HMBYAY0 PCT/IT2010/000222
60

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 1liquid 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.
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Note: Each notility value refers to |iquid sem nal sanple of the sane

subj ect agoneneiiAd I N B session. Spermatozoon notil ity pdRafs1Ob@egsessi ve
speed as 5 determ ned on the base of gcular field travelling tinme and is
expressed as percentage of progressive quick spermatozoa of 100 observed
sper mat ozoa. The average increnents for hornones, nunber and notility of
the spermatozoa are all significant for T 10 Student; P<0.01. It is
further point out that additional experinments have been carried out on

ot her 10 peopl ro i Jyso]l 1 NS 50% t] 0%

L- Aspartic aci%’hg"n%%g‘gi %%@C%}}%ﬁsg@p%%%%goégé% %{Aé?é???% %gi gﬂﬁgﬁas
used for the eg@wimadentisTwidrabbits. Al so on man statistically positive
results as to the increase of sexual hornmones and senmen quality have been
obt ai ned. | n this case NOWEVEr, (he ennancenent activily was | ower than

wi th conbi nati on of 80% D Aspartic anfaxi® %o L- Aspartic acid, but however
still statkstically Mindd icBpermdtdida oin tdhemivdl theqex@eri ment with the
use of alone L;agspartic aCISil st ead of D-Ai%/L-Asp conbi nati ons as above
reported has THFied oftSTINT this case tlEnd test ost erfone haemati c
hor nones before 25 and aft ertndadmegnt wer e urtaleagmeht but Therpaeatet er s of
the semnal liquid were statistically inproved (see table 13). In fact, as
shown in said table, the number of the spermatoza in seminal |iquid of
L-aspartic acik treated subjldetld si gnifi canti®¥liOncr eased B¢%22, 7% 30 before
and afterip-aspartic acid tregfygent. WO 205@¢1H34117PCT/ 133@10/ 000222 61
Table 13. Effect of L-aspartic agid on quality of human seg%nal | i quid.

Parte A 5Nunbet’ of sper mat 0Zoxh%h senminal | i3(? iy Subj ect sBAfor eAf t er
treat nenttreatqrent | ncrement 5x10° 6x10° 20%

50 15.0x10°¢ 20x10° 33%

6° 30x10° 41x10° 36%
15 7° 2x10° 3x10° 15%

go 30x10° 34x10° 13%

90 45x10° 51x10° 13%

10° 21x10° 25x10° 19%

% Increment +22.7%%10.41
20

Part B
Progressive quick motility of spermatozoa
Subjects Before After %
treatment treatment Increment

25

1° 18% 25% 38%

20 15% 19% 26%

30 24% 35% 45%

40 12% 18% 50%
30 5° 32% 40% 25

6° 35% 45% 28%

70 16% 22% 37%

go 19% 27% 42%

9° 25% 35% 40%



1 102 30 4 50 6 1570 8 90 10 % Increment 20 16x10618x10612% 5x1068x10626%
25x10635x10640% 5x1066x10620% 15. 0x10620x10633% 30x10641x10636%

2x1063x10602%0030x0634x10613% 45x10651x10613% PCT/IT2010/000222
62
10° . 31% 39% 25%
% Increment: Average * SD +35.6%19.05

10

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

‘motility of the spermatozoa are all significant for T

Student; P<0.01l.



21x10625x10619% +22. 7940.41 Part B Progressive quick notility of
spermat ozoa Subj ectsBeforeAfter treatnenttreatnentlncrenent 25 1018%25%38%
215% 992 68003804 59. . 412%48%%0% 30 5032%10925 635%P¢RBY2010AMIR2YB7%
819%27%42% 9025%85%40% 62 10. 319%25%6% | ncrement: Average + SD+35. 690. 05
Note: Each notility value refers to liquid semnal 5 sanple of the sane
subject as reported in B session. Spermatozoon notility neans progressive
speed as deternm ned on the base of ocular field travelling time and is
expressed as percentage of progressive quick spernmatozoa of 100 observed

sper mat ozoa. 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.



10 The average increnents for hornones, nunber and notility of the
spermatozoa are all significant for T Student; P<0.01. WO
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1. Conposition conprising or consisting of the conbination of Daspartic
and L-aspartic acids or one 5 or nore corresponding salts thereof of
al kal i ne (%g j{ge earth nmetals, or conprising or congi-$hirit9eRfo2s ONE
L- aspartlc aC| , said active prlnC|ph%s being possibly in conblnaglon with
one or nore phar maceut i cal | yaccept abl eexci pi entand/ or 10 coadj uvant, for
use in the treatnent of the male infertility. 2. Conposition
according to claim1 conprising or consisting of the conbination of
D-aspartic and Laspartic acids or one or nore corresponding salts 15
t hereof of alkaline or alkaline earth netals for use in the treatnent of
mal e infertility, wherein the concentration of D-aspartic acid or salts
thereof is from50%to 99.5% and the cdi&geEiMS ati on of L-aspartic acid or
salts thereof is from Q,‘ggr%éstl(%.l%%% coft gglggn er8§nt@&?§1@@ﬁ?§i e} t@h%l
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aspartic ac1ds or salts thereof
3. Composition according to anyone of claims 1-2
for use in the treatment of male infertility, wherein
the concentration of D-aspartic acid or salts thereof
25 is from 50% to 80% and the concentration of L-aspartic
acid or salts thereof is from 20% to 50%, said
percentages based on total weight of D-aspartic and L-
aspartic acids or salts thereof.
4. Composition according to anyone of preceding
30 claims for use in the treatment of male infertility,
wherein said coadjuvants are selected form the group
consisting of amino acids, ketoacids, vitamins,
minerals, reproductive function stimulating hormones,

kallikrein, antibiotics, anti-inflammatory agents,



8) Conposition according to anyone of preceding clains for use in the
treatnent of male infertility, wherein the concentrations of vitamns are
vari abl e w8 28f/B¢11®W. vitamn A from 0.0048% to 0.024% pyirirgdgifloferiy om
0.36%to 3.6% vitamn D3 from 0.00003% to 0.00015% vitamn E from 0. 06%
to 0.6% vitamn K from 0.00042% to 0.0021% vitamn Bl from 0, 0084 to
0.042% vitamn B2 fromO0.0096%to 0.048% vitamn B6 from0.012%to 30
0.06% vitamn B12 from®6,10-6%to 3,10-5% vitamn PP fromO0.108%to :
0.54% biotin fromO0.0009%to 4.4,10-5% folic acid from0.0012%to 0.006%
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daily dose of said d conposition is fromO,001 g/day to 10 g/day. 5
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
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claims for.use in the treatment of male infertility,
wherein the concentrations of minerals are variable
according to following percentages: magnesium from 3.2%
to 9%, potassium from 0.4% to 4%, zinc from 0.09% to
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
0.005% to 0.02%, calcium from 3.24% to 16.2%, said
percentages being % weight based on total composition
weight.

10) Composition according to each of preceding
claims for use in the treatment of male infertility,
wherein the concentrations of amino acids in addition
to D-aspartic and L-aspartic acids is from 0.6% weight
to 10% weight based on total composition weight.

11) Composition according to each of preceding
claims for use in the treatment of male infertility,
wherein said composition further comprises folic acid,
vitamin B6, vitamin Bl12 and potassium sorbate and
sodium benzoate preservatives.

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

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.
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14) Composition according to each of preceding
claims for use in the treatment of male infertility,
wherein the daily dose of said d composition is from
0,001 g/day to 10 g/day.



