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



activity on aromatase is anastrozole, that at 1 ng daily dose appears to be
simlar to testolactone for effects on3spernmatogenesis. Further studies are
surely 10 necessary in order to estinate the real effectiveness of these drugs
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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



25 during the embryonic life is found at el evated concentrations in brain
where it plays a role in the devel opmeat of nervous system On the contrary
during the adult life, D-aspartic acid is present ad el evated concentrat i ons
in endocrine systemand particularly in 30 pituitary gland and testicle where
it plays a role in the endocrine system For a conplete review see (Ref. 16)
and followng table 1, derived froma publication of the authors in Brain
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daily dose appears to be similar to testolactone for
effects on spermatogenesis. Further studies are surely
10 necessary in order to estimate the real effectiveness
of these drugs for the treatment of male infertility
due to extremely low number of subjects studied until
today.
The administration of androgens represented one of
15 the first therapeutic attempts carried out to improve
seminal parameters in oligozoospermia affected
patients. Currently two weak androgenic compounds are
used. Mesterolon, a 5a-reduced testosterone derivative
not affecting gonadotropine secretion has been used as
20 mono therapy at daily concentrations from 50 to 150 mg
in various trials resulting in different modifications
of seminal parameters. The most recent studies and WHO
analysis have not documented meaningful variations of
all analyzed seminal parameters and pregnancy
25 percentage compared to pre-treatment and placebo
treated group values. Similarly testosterone
undecanoate appeared to be suitable in improving
seminal parameteré in controlled studies without
affecting gonadotropine and testosterone levels;
30 however successive trials have not confirmed these
results and therefore the use of this compound is to be
further verified.
At last, L-arginine or other L-amino acid

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

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

5 infertility overcoming the disadvantages of the known
methods.

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

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

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

endocrine system of many marine as mollusc, crustacean,

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

species to species. Generally, in less advanced animals
D-aspartic acid is present in a greater amount compared
to more advanced ones. Moreover, it has been detected
that this amino acid in mammals, including humans,
25 during the embryonic 1life 1is found at elevated
concentrations in brain where it plays a role in the
development of nervous system. On the contrary, during
the adult life, D-aspartic acid is present ad elevated
concentrations in endocrine system and particularly in
30 pituitary gland and testicle where it plays a role in
the endocrine system. For a complete review see (Ref.
16) and following table 1, derived from a publication
of the authors in Brain Reserch Review vol. 53, pages
215-234, 2006, showing the D-aspartate content in the



20-40 The val ues represent average concentration in nmol of D-Asp/g in fresh
tissues (A. D Aniello; Brain Research Review, 53, 215-234, 2006) (Ref. 16).
15St udi es about D-aspartic acid in rat have evidenced that, if this conpound
is orally adm nistered, it is suitable to induce a tenporary increase in blood
of sonme hornones as: luteinizing hornmone (LH) (Ref: 17-18), growth hornone
(Ref: 18), 20 prolactin (PRL) (Ref: 19) and testosterone (Ref: 17- 18).
Finally recently it has been al.so_deno t hat rtd id i

i nvol ved in hun’éﬂ%‘!‘% ia}ﬂ‘ir FPfif’f:)lflPﬁePﬂéz%’}Sgbéeiﬁ g%gi\glgd %}%rr%% ![o;fat in
sem nal spernmatazbmad$s.physiologically fertile (people who have nunber of
spermat ozoa higher 20 mlions/m of seminal liquid and notility higher than
709 D-aspartic acid is present at concentration of 80+24 nnol /i in.%Fnina
liquid and 30 1Bakde Laolabper Aut PBEENLFASLERE, Ofn HEMTASHA Yy 5T

infertile peopl g, {Aaiohs SRORAE ¥ haye iasduaser than normal nunber of
spermatozoa in semnal liquid and a notility thereof under of physi ol ogical
val ues (oligoas i i i } et —peopl e

not having spermat ozoa(azoospernia suffering), the content of the D-aspartic
acid is neanlngéggéxegeducegngggfsln sem naf; Liquid angy_agpartic 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



spermat ozoa. Specifically,in semnal liquid of 5 oligoastenozoosperm a
suffering subjects, D aspartic acid is7approximately 3 fold lower and in
azoosperm a suffering subjects is 6 fold | ower. From 130+35 fnol/spernat ozoon
found in fertile to 60+10 fnol/spermtozoon values found in

ol i goast enozoosperm a 10 suffering people. Table 2 shows the content of
Daspartic acid in human sem nal |iquid and spernatozoa. Tabl e 2: Content
of D-aspartic acid in human semnal,_15 |jquid sper mat,gz: em nal [|iquid)
Spermat ozoa (nnol/m) (fnol/sper r?%ﬁ%lz%%ngn THE )10AT2AZ(§)@?4r(r)(aqSI OAT2
+10+6. 0+1. 5+35+5. 0 1Nor nospegtmima doaduebt) 201 i goast endtler®®t ospernic
donors. 25 3Azoosperm c donors. P % u&\éy' ndi cate t erage and
standard devi ati on obtai ned from%bt%%e%l&ﬁiél @?i w’d sanpl es 1fh)ﬁloza/nor mal donors,
10 seninal |iquid sanples from olPHedstarnt B&tbsher ni ¢ dAfrd{ seninal 1iquid
30 containirg a spernatozoon nu né@y\egléﬁ@n 20 m | li orsg0od300f0 senen) and 10

semnal liquid sanples fromnot obstructiv zoosperm c donyy s, {donors with a
sper mat ozoon nunber | ower than 1 HFHO ?nfe'ﬁl?r%%ﬁgn) Das%m(c acid val ue

was obtained using a 9 specific t#%€iche ot@doytr aphi c- met3-350 conbi nati on

wi th D-aspartate oxidase. The dif{le‘r,&pce of D-aspartic acid @mg nornospermnic
and ol i goast enot erat ospern ¢ donors was significant for P <0.01 and the

di fference 5 anpng ol i géasaenot erloraspefemerudd) azoosper M40 dotors al so was

significant for P < 0.01. Thesgi hogshhee) W th other resal4s relating to
the activity of D-aspartic acid on LH hornone (luteinizing hornone) and

testosterone (Ref. 17 and 18) increpments 10 obtainedforthe—+at—indieated
that the adnini ¢hbatiamedf R@sPasit Cageirdgto cmrdmaidtiameinr nmad $fy doses)

for at |east 30_days ,induced an increase LH, to r.oneg; val Jes, and
sper nmat 0zoon nuﬁﬁé}épéﬁd %tqdqeisg'ﬁl SRR ?%é ﬁaﬁﬂg\eﬁ‘g?i’ a?rgei?lgnt Appl i cati on
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



15 RMR0O05A000468 on Sept enber 2005). The authors of the present invention
have now found that the conbination of sD-aspartic and L-aspartic acids results
in a remarkabl e effectiveness increase conpared to the adm nistration of equal
anount of alone 20 D-aspartic acid. The authors have carried out studies both
on animal and man denonstrating a greater increnent of spermatozoon nunber and
notility for the subjects treated with the inventive conbination conpared to
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total weight of spartic and L-aspartic acids or salts thereof. According to

an alternative enhodinent, the 25 concentratien—oef—b-aspartte—acid—or—salts
t hereof can vary frngﬁl(i%auol&q%land t he concespeamabozofd Laspartic acid or

salts thereof can vary T(r ogégg&(?to 50% said g?{nge?%gg% bsi.Bgnlpased on total

wei ght of Daspartic and ic acids or s reo 30 According to a
preferred enbodi mewtrmiahe *oaméent r AZPdN of Daﬁpamﬁllc @Bfd or salts thereof is
80% and t he @oncentratl on of L- aspartl c acid or salts thereof is 20% said
per cent ages ei rg—based—on—totat—weirght—of artic and L-aspartic acids or
salts thereof. 1BOAl teRfatively, 1he concent llgpl on of® D-aspartic acid or
salts thereof or qgfgl-asgantic acid @r salts tbereofsis 50% said percentages
bei ng based on t ot aI wei ght of Daspartic and L-aspartic or salts thereof.
According to 5 a further enbodiwent—the—econreent+rat+en—of—D—aspartitacid or
sal ts thereof l§N89m5%pamdlthdonbmsenf@higoasbéthaspaﬁspérEéFdd@P°§§Its
thereof is %)?05%{ ggl %F%@r&ﬁ Lages bei ng based on total weight of D aspartic

and L-aspar ereof .
The values indicate the average and standard

deviation obtained from 10 seminal liquid samples from
normal donors, 10 seminal liquid samples from

oligoastenoteratospermic donors (seminal liquid

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

D-aspartic acid value was obtained wusing a



10Preferably, the present invention refers to not obstructive male infertility
characterized by oligo and/ or astenozogsperma with O w thout

hypogonadot r opi ¢ hypogonadi sm In particular, the salt of D-aspartic
acid or L15 aspartic is a sodiumsalt or a m xture of sodium and potassi um or
magnesi um or zinc salts. Li ke above reported, the conposition according

to the invention can corrpri se one or nore coadjuvants selected fromthe group
consi sting of an no. \V I oquyct ikWeLh Hact ban
stinmulating horﬁ%?fés S?Péeelénﬁ%ﬂ%g%?%ﬁ@ znrﬁt{r@%fl anmat ory agelnt S,
anti andr ogens, undhogeaspap'gﬁtaxpﬁwdaﬁ@e HenAbf Fopenee §6nRAGEPESITAS

rel easi ng hOmeﬁ § NBidng AUSARS P Srmpild MalRf Obilgéagfc@hb@e&umls@mh@ anti -
25 oxi dants (al pha-1i pol c aclid, Q10 coenzyne, gl utat + gga%&f%t her not her e
tl

nentioned anti-@RNEEAt ¥RS Ié‘e‘t%b?ﬁ’d:ﬁrgs FQF  Bxsfn0d A
al pha- ket oglsut aghengcidisi gdatd it éid to s aands aasodee ohosedonoams t he

group consi sting.of al ani ne n rniti 30 cysteine, glutanine,
glicine, |eucing! SPl??ﬁe519§6?ég he%bﬁe?hlohlﬁg orni thi ne, phenyl al anine,

threonine, trypt ophalrhesml togetkeri wéth otheFheraguldis ncebahih@ ER0SH® from
the group consi ?&L”S;@{, % tzi‘ina% ’r&c}.c I%?bldz 01|1< L ho%on66 (1BE2inikA P,
I'p

biotin.(H), follc aci ol last, the mn ra,Is are %hosen

fromthe group bormspse) ngnst W@%‘F%ﬂﬁ?nfboﬁg§§l urh? A% 1 &gen

mol ybdenum, ¢hr gt yihegeleehi Whe GRAC MHaDeat @4 henatechs udminmmmon odi ne,

phosphorus, fluorine, calcium The vi S can be sed at, var
concentration aSthBrafPaFtignasif Hbmarn ngi%’b/ﬂf 0016?031&% Vi fa éeTasq

0.36% to 3.6% fwkt agg N1B3str o3 0d&9&03%d@c@d0@@ﬂ.59ﬁ¢rea$am<2f ELHr &nd. 06% t o
0.6% vitamn Kfr m 10 0.000429%t % _Vi g) romngbgp844rgio 042%
vitanmin 32 from6556886%P5%0. 04%1 Vi tga%?d; 3816%&@‘%% g Dop t 06% vitamn
812 from 6, 10- 5Hotd13£y0-Ek&0 vunamhﬁ PRafir o tor g8, eten54%PH}|Jcﬁa}fnqu} om

I 14%4 éﬂ é%AfOQ'M%ea%hdsfe%%@:&e(}ojz%%st)o 0.006% said 15 percentages
gnt

bei ng % wei on total sition weight The cog‘gentratl ons of
mneral's can vary acBeedianfhers hé’ﬁ olth&wi BﬁeﬁéPEen%’é’tﬁ‘éEtlﬂﬂg AYTm90m 3. 2%
to 9% pot assi URLEMB A%k A om0 DWW Dl (b - 3sprrtgenese

fromO0.02%to 0.07% nol ybdenum chrom um or._sel e 00%’&/ H50.002%
cal ci um pant ot h@ci08 fFRRLBEBAKT o0 TFEHE K3 6h %g%ggg%/gfo 021% copper
fromo0.02%to Oct¥pairedi t® fuleminGGGIAGratwidh GO 59guphcupROF rRPE 5% t 0

20% fluori ne from 25 0..00596. to 29 0 % 1651_2‘% é@.l d
per cent ages 2Pei r?g q-'dﬁt %%ls&ed ?)Hgt C%Utl%xg qggé\:}%l gﬁ‘?\ﬁg? © l

concentrations dfotdni nonacadsmah addid | oFAR 0 #EQE&FFF‘Elﬁgd 2 as%’é‘???%r aci ds

can vary from 0. %%Eér&@o IP%p¥ rHBLBRboRasRENAY tahal moedpasit ifor wehght .
According to a preferred enbodi nent of the esent i nyention &B?- SOOP, ition

can conprise, isWdddtsoon t&eptednd Y1t par 1PPPELEEi o, “Vi'tan n Bo,
vitam n 312 and piRssedmsothakte atkad uwriblenaaane D-aspartic acid.

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

The results of the study carried out on rabbit and

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

aspartic acid and L-aspartic acids or salts thereof,

30 wherein acids are neutralized as for example with Na*

ion, can be wused in order to stimulate the man

procreative activity via an increment of spermatozoon

number and vitality.



13 preservatives. In particular, concentrations can vary as below folic acid
fromO,0021 to 0,006% vitamn 86 fromg, 02%to 0.061, vitamn 812 from1.10-5
%to 3.10- 5% potassium sorbate from0.002 to 0.008% sodiumb5 benzoate from
0.002 to 0.008% The conposition according to the present invention can

be adm nistered as daily dose variable fromO0.001 g/day to 10 g/day. Based on
above, the concentrations of vitamns and 10 mnerals therefore can vary from

30% to 150% _of RDA %gesteggagtal |t¥ dose %‘Hbﬁ%m ilcrn';ll cglcggrgkﬂgTa e %

reported various co i n| num doses thath can be
contained in a i:lnmgntlfm':n ﬂosemferheltsbypbherapn afferdi niet semagkiainent i on.

é?uqlﬁn;r?bldgsg %:o oneﬁéale ni rmm ose. 3@%??%?5%@2?}9@@%& Q(raréigql Obn(rarggl "
Vit. C 18 ny 18@drn1;{1399%R9A§1 vendp3 &, 5cgef,  for 60-90 day cycle
5 treatment, lower than known therapies.

Therefore it is specific object of present
invention a composition comprising or consisting of the
combination of D-aspartic and L-aspartic acids or one
or more corresponding salts thereof of alkaline or

10 alkaline earth metals, or comprising or consisting of

alone L-aspartic acid, said active principles being

possibly in combination with one or more
pharmaceutically acceptable excipient and/or
coadjuvant, for use in the treatment of male

15 infertility.

In the case of combination of D-aspartic and L-
aspartic acids or one or more corresponding salts
thereof of alkaline or alkaline earth metals, the
concentration of D-aspartic acid or salts thereof can

20 vary from 50% to 99.5% while, the concentration of L-
aspartic acid or salts thereof can vary from 0.05% to
50%, said percentages being based on total weight of D-
aspartic and L-aspartic acids or salts thereof.
According to an alternative embodiment, the
25 concentration of D-aspartic acid or salts thereof can
vary from 50% to 80% and the concentration of L-
aspartic acid or salts thereof can vary from 20% to
50%, said percentages being based on total weight of D-
aspartic and L-aspartic acids or salts thereof.
30 According to a preferred embodiment the concentration
of D-aspartic acid or salts thereof is 80% and the
concentration of L-aspartic acid or salts thereof is
20%, said percentages being based on total weight of D-
aspartic and L-aspartic acids or salts thereof.

N



7.5 gcg Vit. E 3 ng 30 ng(300WRDA) Vit.K 21 gcg 105 gcg Vit. 31 0.42 2.1
r5rg4\ﬁn{].2$2 0.48 ng 2.4 ng Vit.B6 0.6 nm 3 ng Vit. 312 0.3 nctg 1.5 gcg {rf?t.i:’P
: ny

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

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

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

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

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

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

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

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

acids. Particularly, amino acids can be chosen from the

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

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



Biotin (h) 45 gcg 225ncg Folic acid 60 ncg 300 gcg Magnesi um 90 ng 450 ny
Pot assium 20 ng 200 ng Zinc 4.5 ng 22. 2 ng Manganese 1 ng 3.5 ng Ml ybdenum 15
ncg 100 ncg Chrom um

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

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

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

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

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

15 percentages being % weight based on total composition
weight.

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

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

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

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

30 10% by weight based on total composition weight.

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

and potassium sorbate and sodium benzoate



15 ncg 100 ntg Sel enium 15 ntg 100 ncg Cal ci um Pantothenate 2 ng 7.5 ng Iron

4.2 ng 21 ng Copper 1 ng 5 ng lodine 48 nctg 225 ncg Phosphorus 125 1000
Fl uorine 0.25 ngy ' ° ) P " "

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



1 ng Calcium 162 ng 810 ng Al anine 30 ng 300 ng Arginine 30 300
Carnitine 30 ng 300 ng 15 Cysteine 3041y 300 ng d ut am ne 389 "

Table 3: Minimum and maximum doses of compounds that

can be contained in drug unit dose

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

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




nmg 300 ng Gicine 30 ng 300 ng Leucine 30 ng 300 ng Lisine 30 ng 300 ny

| sol euci ne 30 ng 300 15

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

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




ng Methionine 30 ng 300 ng Ornithine 30 ng 300 ng Phenyl

Threonine 30 ng 300 ng Tryptophan 16

10

15

20

25

30

Table 4 the the

composition according to the invention with lowest and

shows dosages corresponding to

highest dose/day.

Table 4
Composition Average Lowest Highest
dose dose dose

Active principle

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)

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
(g/dose) (g/dose) (g/dose)

Vitamins

Folic acid 100 pcg 50 pucg 300 pcg
/dose /dose /dose

Vitamin B6 1.0 mg 0.5 mg/ 3.0 mg
/dose /dose /dose

Vitamin B12 0.5 pucg/ 0.25 pcg/ 1.5 ucg
/dose /dose /dose

Preservatives

Potassium sorbate 9 mg/dose 4.5 mg/dose 27 mg/dose

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

al anine 30 ng 300 ny



30 ng 300 ng Valine 30 ng 300 ng 16 Table 4 shows the dosages corresponding
to the conposition according to the inyention with | owest and hi ghest

dose/ day. Table 4 Active principle 10 1 Conposition (80% D-Aspartate e 20%
L- Aspartate) Sodium 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)

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.)



15 O 2 Conposition (50% D-aspartate e 50% L-Aspartate Sodi um D- Aspartate
Sodi um L-Aspartate Vitamns Folic acit Vitam n B6 Vit;nin B12 P
Preservatives Potassium sorbate 30 Sodi um benzoate 1.56 (g/dose) 1.56
(g/dose) 100 ncg /dose 1.0 ng /dose 0.5 ntg/ /dose 9 ny/dose 4 9 ng/dose 4 50

ncg /dose 0.5 ng/ /dose 0.25 ncg/ /dose .5 ng/dose .5 ng/do
3.0 ng /dose 1.5 ntg /dose M9 mg/ dose 300 ntg /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



27 ny/ dose 27 ny/ dose 17 based on the conposition weight of a 3 g

commerci al dose of active principle. Xditol 700, 0.1-10% Orange Aroma 0.1-10%
5Vani |l i ne 0.05-0, 5% Fructose 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 um hydroxide 0.1-1% Silica 0.1-20% The percentages are % wei ght
based on the conposition weight of a 3.12 g comercial dose of 15 active

princi ple. The conpositign I
orinciple. The ERIPORLLLOnSL Lokt or Tl S, P i oy £0L8! BNl Y
D/ L-aspartate aMd @E® 4nd e@ﬁm%?mnfépnglﬁfb 8/3)5-861‘1) §E%6¥H‘9drlf wei ght .

20The present | YERtianclowsY Idedie: descsbhed: biet | busbpattve adianaina
imtative way, accorailn

preferred enbodi nts t here | ed
reference to enér6§EGrBF§w%’sdmhéf§|eﬁ ’?‘Pb\!ﬁ’ &11S3h4RR LlﬁPetI \é\’/{l{elcﬁ Zi E‘I ©
hornone) ino emgBtiution will be 6.0-7.0. If the pH value is hlgher

than 7.0, then adjust to pH 6.0-7.0 with few ml of HC1
2M, if on the contrary the pH is lower then 6.0-7.0,
then add more NaOH until the pH value is again 6.0-7.0.
Then add 0,9 g of potassium sorbate and 0,9 g of sodium\

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

15 Finally add in bottle dosing cap 2 mg of vitamin B6,
0,3 mg of folic acid, 1,5 pcg of wvitamin B1l2 and
possibly orange aroma or fructose or other excipient in
amount to be established depending on drug desired
taste. 10 ml of the solution contain 2,49 g of sodium

20 D-aspartate and 0,63 g of sodium L-aspartate
(corresponding to 2.128 g of D-aspartic acid and 0,530
g of L-aspartic acid respectively) .

Alternative procedure

Alternatively above said preparation can be

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

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

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

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

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



25 in human plasma after treatnent with the conposition according to the

i nvention. Reported val ues represent the average val ues and standard devi ati on
(S.D.) obtained fromten 25-40 year old people at tinme zero and 10, 20 and 30
day after treatnent (see bibliography 30 bel ow). Figure 2 shows
testosterone increnent in human plasma after the treatnment with the
conposition according to the invention. Reported val ues represent the average

val ues and st andard deviatjon . D. obtai ned fromten_25-4 ol d
peopl e at ti rreq}%"f)e%{hd gilcd fﬁlﬁin?éo ﬁ?eﬁftaéagt rJe'aﬁfrrgnt ofs'ego ?é??{onélr aphy
bel ow). sorbae e Brdshow® t ge ohcrewbiim obegsyeatet .0z Fdmad lyunddd in
human sem nal 14 f‘lf&%%a&é%a?t!@”é ‘ﬁhh@gt RR5Lum of L, Gitre. Filter

! I bl %y el OV\}) :

conposi ti onaccor di ngt ot hel nventi on(see i ograp Figure 4

shows the increrEfRudt HpébmatiBz RS uRSERTRSFUMRIIEAPRER) | ifi ¢ alMer
treatment wsth gdyeeA0;igompeRid i) 3epardtad poedtitad Mrmesthl@ble Repsitiad val ues
represent the aver age val ues apnd standard devi ati O%d‘%'a}g% ogta}iPned fromten
25-40 year ol d P¥bpPeehtiiFfetlEr SOME1SH - SO TP FPRFLRPES MBnt (see
bi bl i ography belowl d&ftDes e Bisdbig dRiCianabysis dbskngwnapadping odinsi sting
of a standard mixture of D artlc_toget i L- api Cl ! e (see

bi bl i ogr aphy be‘f%t nan I36’E@\%PL 19EP%§&g%t%{%{n&bf 1s'§1di?%r%aliégsg%r§%g§'§ and
sodi um L- aspar tBt2 eosbi pasEdhlyn eoange orremapoaterf pactesen or ophggpartic

and L-aspanbi ¢ agl 1 86 £oMREGhEl Ly _B¥aé!sé‘Qb?iEHe%H@FehB?{ﬁbUQhedBQ@d_er
form It is necessary therefore the amno acid to be solubjliSed by sddium

pot assi um or nedpETedn saftef ot AafiloRl Md¥SeiSP LY I3 PR BXatpt 2 8f ©Ff
preparation of &odhwin D-aspanritaie ahnd M ecentsAt isyaiwor Leappadtaget o 266 g

of Daspartic acjd/1 in tutn corresponding to 312 f. sodi um D-aspartate/l, is
reported. 30 Pr(e‘b%‘?’é?"f%??‘é&%%p{zﬁ gfgaﬁegli & G° Sus? ot tﬁ?‘g gO%éIBSti ng of
80% sodi um D- aspasf &l ea spalr 2086 soitd unespspaitale) and packaging in 10 nl/bottle

Mx 212.8 f i i j dd i f
17 B2, 80T, RAFRRLLL G Ekingl b 2 1 OLhbBR Ui 3 250and

D-aspartate alone
Mix 266 g of D-aspartic acid in 250 ml of
distilled water. Then under stirring, add 480 ml of
NaOH 4 M (a solution of NaOH 4 M corresponds to 160
20 g/l) and stir in order to solubilise D-aspartic acid.
After solubilisation the pH of the solution must be
between 6.0-7.0. If the pH is higher than 7.0, then
adjust pH to 6.0-7.0 with a few ml of 2 M HCI.
If on the contrary the pH is lower than 6.0-7.0,
25 then add more NaOH until the pH is 6.0-7.0. Then add
0,9 g of potassium sorbate and 0,9 g of sodium
benzoate. Finally add distilled water to a final volume
of 1 1litre. Filter through 0.45 pm pore membranes
(millipore) or 3 MM paper 1in order to separate
30 insoluble residue and at the same time to sterilize the
solution. Successively distribute in 10 wml bottles.
Finally add in bottle dosing cap 2 mg of vitamin B6,
0,3 mg of folic acid, 1,5 pcg of wvitamin Bl2 and

possibly orange aroma or fructose or other excipient in



continuous .stirring, add portion wise 480 ml of NaOH 4 M (NaCOH 4 M
corresponds to 160 g/l) and stirring ig carried out in order to solubilise
D-aspartic acid and L-aspartic acid. After solubilisation the pH of the 5
solution will be 6.0-7.0. If the pH value is higher than 7.0, then adjust to
pH 6.0-7.0 with fewm of HCL 2M if on the contrary the pHis |ower then
6.0-7.0, then add nore NaOH until the pH value is again 6.0-7.0. Then add 0,9

g of potassium sorbat e and 0 benzoate., Fijnally add stilled
water to a find™MHund bf I?%’JT’% lﬁsﬂ?‘gr % 9. A8 i gre rggnes

(mllipore) or taddé paper miLnotfrdEhe t o bephont eonnamhuBI a2 egsmltlesadduat t he

same {1 {0 SPdiendte sohuiamatisceasivel f b ShTABUAPCLD 40ial bot(les.

15 Finally add Tn e dosi folic acid,
1,5 pcg of vitamin BﬁZW@Wﬁ%V%r%g@W%@rWe¢W%t6§% 6@db¥"ﬂep‘

excipient ig a%ré&@es@ﬁ@bbhsmgdpdepa&éanasoméir&@ desd resl vest@l 10 m
of the solution contain 2,4 glg( sodium 20 D-aspartate and 0, 63 g of _sodi um
2

L-aspartate (cdk RS dPng ot NegHl 2 of® dﬂa§B§FFF"B°39isd Chdt O 5309 g©bf
L-aspartic aci dnd@mspectrerl ydd Ahﬂelrnalgu\tetﬁbmaﬂﬂeg Waepamtlaehyldbove sai d

preparation can,bge 25 gbtai ned accor e ichis
al so nore pr ac?sf%la]f KRG RSB al Pngg% I\H{gmq(}ge %ﬁlﬂa%?%% ut;ﬁgn
corresponds to dls@lgedf N&ﬂe{tl)somnbeﬂlsatnpnan@lpﬂs @f othe- agﬂaumpé acid
and 53,2 g, gf k?uééﬁ?étﬂaftﬁééx@' ?Cg f'6‘“6115h?tsibrﬁigﬁeynkhbnam oantnan30 acid

i s dissolve ter co ete so I sation, check The pH val ue whi ch nust be
bet ween 6.0 andaq?Jle)StIPHpT—Pl §-Argh8r wikan feWo Ml [ 2dl BCE ew A ©Bf EBR1 HCL

uggll pH Ims bfeta&e@r elnle pD. i&f 1@w§trhe;mﬂtsaoy7pb1 i & He@Weddd haoré. 0, then
add sone of 2M NaCH t] His_ 20 bejwee ,0.and 7.0,..The addOngf
pot assi um sor baH&Hndw:% g t@i’e s&; uf’rfsbe%lm@é?e.g' Fi 'ﬁéﬁz’?y E 3) ?t B eStwater to
a final volune pcf;taiséimm esofbaterahdroughgOofSspdipor benenbtane&igmilllyi pore)

or 3 M5 gpe (%@e(glsq__r fl%éfs%ﬁ;gtre Qgssglglf%nabg?ﬁ@{lﬁer eS¢ dt,_lLe qggrét erilize

the sol uti SEie tripute in Fi nal | in bottle
dosi ng cap 2 ngFDIttvrt'athUBB 0048 mp gforfep|nemkiaREs 1(151%blmrqltaﬁ1 A B12 and

possi bly OranQQW@dpgge gr595%§eﬂ@'égﬂy¥aﬁg)fa%61ﬁﬁi€ +8s 3gRENhEnioake

est abl i shed depen Irug desired taste of ,the sol ution cgnt ain
2.49 g of sodi UER®- §§E}§r (e afel §t631ig1ge I PRI ELPRr t SEECEESHYESEondi ng
to 2.128 g of Dyaspribiuceadcird and @1 5dburlafs L- aipailliyc addd irespectileel y).

20 dosing cap 2 mg of vitamin B6, 0.3 mg of folic acid,
1.5 pcg of vitamin Bl2 and possibly orange aroma Or
fructose or other excipient in amount to be established
depending on drug desired taste. 10 ml of the solution
contain 3.12 g of sodium D-aspartate corresponding to

25 2669 of D-aspartic acid.

Preparation example of one 1litre of aqueous
mixture consisting of 50% sodium D-aspartate and 50%
sodium L-aspartate and packaging in 10 ml bottles.

Mix 133 g of D-aspartic acid and 133 g of L-

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



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

Mx 266 g of D-aspartic acid in 250 m20f distilled water. Then under
stirring, add 480 m of NaOH 4 M (a solution of NaOH 4 M corresponds to 160 20
g/l) and stir in order to solubilise D-aspartic acid. After solubilisation the
pH of the solution nust be between 6.0-7.0. If the pHis higher than 7.0, then
adjust pHto 6.0-7.0 with a fewm of 2 MHCL. If on the contrary the pHis

| ower than 6. 0-¢, 4}, ?5%t heneﬁdqdqngﬁ H@%wr&ld 1.8 with sféwomi 8¢ fFken add

0,9 g of potassium sorbate and g of Sodium benzoate. Finally add distilled
water to a finatMyvolfim®Tofthe| FPP&raFVI ttd¥e tBF od§h JOWEF prheRr & RerdbPanes

(mllipore) or &éﬁﬂmemor@ NAORIMuh©iSepREapr ealuaselsuagamem due and at the
same time to st |I|z &e sol ution Succesmﬁggdlséé bottles
Finally add in ?IEI% o%i hgd cp BORRSBIUYi PRRPR B2 grg fSPfi% acid, 1,5
ncg of vitasin kﬁéﬁzmmie poEsn&l yy oaddgeiat birkedr watect beeaofloaﬂievoé)amem ent in
21 amount to .Db t all.i in ug, desir. ?’g&;e t he

sol ution cont ai n 3 2li soglgg%g aglag&flg{‘eg%oéra%eéﬁgn I ng to %gkag%f
D-aspartic aci d(mWslwpmk er@nti ve MY alF@REIpr o’efédLFP%d?ﬁe §@di grPRrate

aspartate SO'Utiﬁﬁblébﬂéeﬁééféuésaﬁé|Qﬂftﬁgds&@e75@m€1t@fsNégﬁlzz§6th(NaCH
2.66 Mcorresponds to 106. of NaQH/ litre) .add under a

|t ti 266 g
D-aspartic aci osogf'ﬂo‘%ontq et i Filéltlrlph‘@e[} 38pat¥i ‘1 88F§38Fved.
After sol uhiol i sein®m ¥ hagaH iof bdet sel ubs@nglca:a@sz hg hﬂiwe:éﬂatﬁllﬁ) BeQ. If it

i's higherthan t hen adutth 7OW|th 2 Cl, I f on
the contrary the gH"fgs Iog\/\/et [Stﬁgn %c 8‘ ‘:thélﬁ m)re éN'gjdﬁ é\ﬂ[ﬁ g’l{]ﬁie pH is
6.0-7.0. Then aoos9ikly ofapgeaesomm enr bruetand Or909her sudiipikeb&nivat e.
cinally 15 add fhgiat | gt ege Bﬂbgéh V&J—:%Qﬁd?lflgl i tiugi ikl il ough

0.45 pm pore me ranes I'n”order to separate
i nsol ubl e resi diest@d & Fﬂe %fan@'@l ﬁﬁltl'él@{lelcpﬂt?ént He 36| Ut PEnSO3dEFessi vel y

di stributesisn 19 gdpbptites. dmaal ly suld iy beit | e s2Qidasi ng-aspaztageof
iann B 0 SOl Tolic S0 (T b %rﬁi&?é%ﬁer%%%é%aﬁ eh2aTdpleai ng on
drug desired tasfeL-d¥pattdé sbedspéapeonicebyain 3.12 g of sodium D-aspartate
corresponding to As an alternative to above procedure the
preparation of the mix of sodium D-aspartate and sodium
20 L-aspartate is carried out as below: Add to 750 ml of
2,66 M NaOH (2.66 M NaOH = 106.6 g of NaOH/l) under
constant stirring 133 g of D-aspartic acid and 133 g of
L-aspartic acid. Continue the stirring until all amino
acid is dissolved. After complete solubilisation, check
25 the pH value which must be between 6.0 and 7.0. If pH
is higher than 7.0, then add few ml of 2M HCl until pH
is between 6.0 and 7.0. If on the contrary pH is lower
than 6.0-7.0, then add more 2M NaOH till pH is between
6.0 and 7.0. Then add 0,9 g of potassium sorbate and
30 0,9 g of sodium benzoate. Finally add distilled water
to a final volume of 1 litre. Filter through 0.45 pm
pore membranes (millipore) or 3 MM paper in order to
separate possible insoluble residue and sterilize the

solution. Successively distribute in 10 ml bottles.



252.66g of D-aspartic acid. Preparation exanple of one litre of aqueous
m xture consi sting of 50% sodi um D-aspggtate and 50% sodi um L-aspartate and
packaging in 10 m bottles. Mx 133 g of D-aspartic acid and 133 g of L- 30
aspartic acid in 250 m of distilled water. Then, under continuous stirring,
add 480 mM of NaOH 4 M (4 M= 160g/1) and stir in order to solubilise
D-aspartic acid and L-aspartic acid. After solubilisation the pH of the
solution w | | f

I . 6.0 7. . 1 a : i 2 : :»tBen adj ust
to pH 6.0-7.0 \?\ﬁe Jf’hafle’év %fidofml—lgogﬂ%(l ngﬁh hrey oﬁ%r‘é‘gy,été;g‘_pbﬂa‘?%nl g&ér t hen
6.0-7.0, then a@d nmre REOHLQALE| adkd pH@ uecPs afaihioly. Bl2rhéfdadd 0, 9

g of potassium f&é@f&fy abfaRgd Srohasedi BpuEcheazeat 8rnEirnakkypaddtdisti || ed
water to a fin volunme of 17litre, Filter through 0.45 p or e .nmenbr anes

(millipore) or IMVEbags B§ oPFERPLASEEHar AERSTALDY ufte HugeEAdSt the
same tinme t@ steftezerphaisdutins. sSuaeesai venyadinstr.idsute ofi $0dilmbott | es.
10 Finally add in bott] e dosing.ca of vitam 0,3.nm i.c acid,
1,5 pcg of vitani AFRABANY po%rg(?bl 51'(2;?%9 ar (?nfg orgo ?Lblc psé‘ng'rsgfglfhglrtle

exci pi ent in ampeotréspoedisgabbi 3hed depehd-mpmartdrapetdi aed La3ed 10 ni
of the solution taLn sodium 15 D-aspartate and 1.56 g of sodium
L-aspartate (cocr)gglgp%é ?%Ej??ogiggég of D-aspartic acid and 1.33 g of
L-aspartic acid resPuanarsgtion Asfarﬁ%@%Wn%W%r&%vé“ﬁrm}g'é e

preparationOf 4{85aptXtef ifogdbwaey- aspartate and sodi um 20 L-aspartate is
carried out as below Add to 750

of 2,66 NaOH (2..66_M Na = 6 of
NaOH 1) under const #t28R3TGIEFy & Ig'%?pﬁ%\%%%r?f;cgagﬁﬁmaﬁa %&agjsg?““ °
L-aspartic aci dorCQﬁ&t]ijlﬁlé@ilﬁlhe siltsi rgraintddmmedciatilno aciad liabld .ssdlved.
After conplete solubjljsation, chec 5th kch ween 6.0
and 7.0. |f pH FSPAf ﬁt? tﬁg%h?l.mo, stl%nlt?atrf ad%oﬁé(;&yvy%&%f WQE/I Hg%y%tr? i %t%a;tel s
bet ween 6.0 andrdcémitf witiiee comtearp3H sedivne P AsRr-ad-e7. 8ndt RAF add
more 2M NaGH ti kL pHyi sp,betueppafe and Lo Thesmad a9y efvardeass .um

sorbate an

Therefore, it is also possible monodose sachets -
containing determined dose of sodium D-aspartate (3.12
g), to be prepared. To this dose 2 mg of B6 vitamin,
0.3 mg of folic acid and 1.5 pcg of Bl2 vitamin and

20 possibly determined amounts of orange or other aroma,
saccharose or other excipients in order to have a
palatable ingestion, are then added. In this
preparation nor sodium benzoate neither potassium
sorbate are added being drug in powder form and thus

25 not microorganism contaminable. Then the sachet is
dissolved in drinkable water and ingested.
EXAMPLE 2: Study about the effects of a combination of
80% sodium D-aspartate and 20% sodium L-aspartate on
rabbits

30 The study has been carried out on two groups of
rabbits (10 rabbits for each group) in order to test
the effect of sodium D-aspartate and of the sodium D-
aspartate in combination with a determined amount of

sodium L-aspartate on the quality of seminal liquid,



30 0,9 g of sodiumbenzoate. Finally add distilled water to a final volune of
1 litre. Filter through 0.45 pm pore nenmbranes (mllipore) or 3 MM paper in
order to separate possible insoluble residue and sterilize the solution.
Successively distribute in 10 m bottles. 23 Finally add in bottle dosing cap
2 mg of vitamn B6, 0,3 ng of folic acid, 1,5 [tog of vitam n Bl12 and possibly
orange aroma or fructose or other excipient in anmount to be established
dependi ng on drygedeégrﬁqmﬁe&aakes 40mEkoebal/he 89ULNOR HeORrRigrebsifeg Of
sodi um D-aspartate and 1.56 g of Sgdl um L-aspartate (corresponding to 1.33 g
of D-aspartic agnécknBotildity bhereadpartic acid). Preparation of
sodi um D-aspartate afgk sedpeihdAtaspaidlatedl | theowsigestdom by aDgrspartate
and L-aspartate as_sodi ym or tassi,um or nesi u al e rcially
avai |l abl e. DLangr £8t @ai&di"‘\.ﬂ‘rﬁg:al ai’bc]tr){gr?s'i S{Tﬁﬁ‘ﬁm?f’ ﬁaaségr ?élt 3%%§ggmg§a
mxture, i.e 588asadi DreBpastartieate et E0Rilly soeli An250agpdetdre,(1i-$ al so
comerci al ly avai l abl aer ef or it o.possidl e S h

cont ai ni ng det ey%oﬁéégaggggbf és)'o I u hﬁlgggégftg?eqfdéi}lng;gﬁ?gg%§%€e%t£ed. To
this dose 2 ny dayB6 \Bragticallly ngodiumolPraseatard ¥as 119%edf WA vitanin

and 20 possi blyedghe; i BGdnaARLALS ehall 2REE FRIod0FAAN yarielFhs thal Gharase or
ot her excipients 1n order tg have a pal atapl e i.nges are_ the I n

) ) iji on & a gled.
this preparati oh2hBits6aPEMLBERz Oat2® hed tPkr SPILHCs PuRFEEFFAFS -ar'® ddtfed bei ng
drug in powder Eame aa¢,t hus a25edohdresipeariga@mts maxariteaivicneblan aftdihethe
sachet is dissolved in drinkable water and_ingested E 2 B&Q;{r@bout
the effects of ZXEYRbi Pt itdh 3?m§0%%eod}nag1e[> aspa'?t zhaj'ﬂt‘_i(é@g‘z?atnh'é?k'20%/0s"oﬁ i um
L-aspartate on rahbiitsiB3gThé $t.@dyg lds sesdmme RrEseR @t omndv® o L of

rabbits (10 rabhi or £8 i n ggLer o st bge effegsppl s um
D-aspartate andgggﬁf‘l e s%glgg%ggg%gértaﬁdl n (]:%%béirﬁati on wth a %gte m ned
anmount of sodi usdnindssersbe Before &8 iStHRIY UehNRICHRGHUERE G & on
_rll_lﬁnber of spéa{ nghgz%q{dy o%ng_rgg timge@m%wags@iwizgodayisl,i tfétdnha\emfy A

e experinent involved the ingestion a,grqup o : ts,
nonth ol d, of afa&RdEn? cﬁp%r'%cﬁl?‘mfﬁaébﬁ?gﬁgeggoﬁté‘énﬁ)lon&ﬁr?gl Blostlﬁ{g;%g{g daily
(1.6 proli/rabbigkt @128 apnokhskgaof hdsdyberssi gltdl lecsre20 agdy sther de@t@hl |y,
sodi um D-aspartate . was nmi_xed w th LR sueh at e dood oai |y

BEbbE Bont aPRsii60900/ Hor S o B akRartate MR e

i ngested by the g of sodium D-aspartate. In the
thereof have been determined.
20 The number of the spermatozoa and progressive

quick motility are determined according to (World

Health Organization) WHO guidelines using a Makler

Chamber for the count (Sefi Medtstl Instrument, Haifa,

Israel) and in the same place the progressive quick

25 motility has been determined. The rabbit semen was 1:10

diluted in an iso-osmotic solution due to excessive
concentration.

The result obtained from this study demonstrated

that in the first experiment, i.e. rabbits treated with

30 alone sodium D-aspartate, this amino acid statistically

improved the spermatozoon number in seminal liquid,

i.e. the production, on average, by 19,3%. From an

average value of 300.000.000 spermatozoa/ml of seminal

liquid for control rabbits (collection before the



10 sanme way, in a second experinent carried out on another group of 10 sane
age male adult rabbits, a mxture conststing of 0.2 g of sodium D-aspartate
and 0,05 g of sodium L-aspartate (80% D Asp: 20% L- Asp) was adm ni st er ed.
Before the start of the experinent and at 15 the end of drug ingestion |lasting
20 days, fromevery rabbit a sperm sanpl e obtained by stimnulation using an
artificial vagina has been collected and the total nunber of spermatozoa/m of

ejacul ate and npibLihunthgiash)haye heedydplee miaede 20Theenwbaenodl/mine

sper mat ozoa and progressive qui ck not are_ det erm ned accordl to (Wrld
Heal th Organi za®fbRY VRO GHIgStinEs Qf5| HnveRT @FPERERBEr LPEY 2 tohé%é’(?unt (Sefi

g/t;dt stl I I ?st Lunégkrebﬁbﬁamn bsitaela) 1891,(1;% mr%d’hﬁeme('mmlghgplalr?gmes&We qui ck
motility has been erm ne it senmen was ilu

i so-osnotic sol GFPBR d{fte e’iaget?srr CERVFAti o’ 1%‘5 geg'ta. hed from
this study denonsguated <bf|attremttdrtia frlallmlt@cpeailsentanl Jenprca\tfbmrsttr@at ed
with 30 al one sodium D-gspar tﬁlt(??rég%fvgmdqﬁﬁi ﬂ?gggg_hﬁt | ¢4y Ynd MRyed the

sper mat 0zoon nuRB&r T TC§em n oduct onh average, by
19, 3% From an 40&r dge B&l3ue bhaBOOLS)O(WOO%) slgetrrm?ts@zo§Pﬁ‘Pa6tedseﬁ‘PnaFl 9 quid

for control rabgngO§§0%QQ@s0”tﬁ§ Beforl et 25 dd epraBné 8} aphitt ®,anaver age

val ue of 358.00 m_ after the ingestion of sodium D aspartate for 20 days,
correspondi ng t graupocforprRbitsde (Table 5; part A; 1 group of 10 rabbits).
Mor eover, ijpthe SanﬁmSQmilenéklseéohdqwx@ﬁxﬁﬁnetdteaé&ﬂriehbldtﬂ:, alish ather

|rrproverrent of spermat ozo sive.quick [ty ,varyi
55% that is 37356“Fnc?%%sgl gﬁ’é ‘thﬂ J(‘:%tf‘t 41 p tuhesg h§%1£ ﬁect ed
(Table 5, part Bpnaslgrtcmg off IOalﬁblgt sa)f sb@ﬂlmmt tﬁémﬁm’c@t@(@ﬂ rﬁerpt5 (Sarqfi ed out

wi th ot her sane 0 a‘P‘% Fpéjén ego .t B, Al dys dogRacerRy sdidg of
0.2 g of sodi um- gséar a{alﬁ: 0 um L%gpartgte Lﬁ‘{Iﬁ'é'?O% L- Asp

2099 and for theamenetimewe, thie wfdt:qttyy %ﬁ §@mlﬁ*a|1 |} 30 4 W@ St €45
i mproved. |ﬂ—>thll§l caseq.i n dfctshide @%@er oh spaegut ozhe | Murersemhal

liquid before the treat ment was__320. 000. O er, oa/ nm, _.as .ave al ue,

while after theSPEEERFOFCANYH Wi TR p?;t?‘&ﬁ gﬂ’ﬁ?é’&? & Sofi a{%&’

D-aspartate, was,aelemanmwcd Spermat ozoa/ml 28 atresagenadam.ueﬂhlthat is

i ncrease by 28, %&Q—ﬁ% aqq_r artntA witH" QUR;k rat&ty rﬁgy@dra@égo the
t 9% y* o‘?

progressive qui es ermat 0zoa was st tlstlcally mprz)
fact, progressi wedjuirckDspepantatzea fvmmd‘lilﬁ 88fi AAP /ML qUFREITIE F AR ]Fl rst 25

group anounj tO %Oé_vs%%ﬁﬂaﬁl_ afLehet h%h‘éf‘te%m{ﬁcﬂéatéb Dggpast, ake (tfmalas/esage
at

val ue thereo I's Increase by 37% For results aftg eh
i ngestion of th®aftxt dre @8nsB¥PHRg BFf SB‘EIPB?TF@ aspaPTEP%eEnd J0TP unt e

Laspartate see ;{ﬁlyg%e@smt Biick 9@ 10t ahin t sthd n sife mectoowbar owegps of
Sper mat ogon. nUNBBAHHAER Fom BITE Gao T s | IR by 3007 IEhl o 5.
part B; 2 group splermaiddcs) . found in seminal 1liquid 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



Froma statistical point of view, the inprovenents 26 of studied. paraneters,
bot h using sodi um D-aspartate al one angs using a m xture consisting of sodium
Laspartate integrated sodium D aspartate, analyzed using Student T test were
all significant for P<0.0l1. Above 5 reported results are shown in bel ow
reported Table 5 showing the effect of sodium D aspartate and Daspartate +
sodi um L-aspartate on the inprovenent of nunber and quality of the spernmatozoa

in rabbit sem e 119aramg§ers bBt, ' §SihgS éﬁ(ﬁﬁr@f Qtﬁggaﬁrgaﬁeer age
val ues obtai ned”on one group of 10 adult rabbits [6 nonth ol d efore the
treatnent and 20leR§s affd eMsing | Prge@H‘BHrSf PEBSLHE R (FHh D ate (1,60

pnol e/ rabbi t; 0z 6apr @ iﬂiﬂe@fab@dyswianhtm aBpaobabeyr auplokeat beingame age
10 rabbits before the treatment and 2{[)%\ ¥S af t.er he |ng§a{) ﬁ? éga m xture
umL-

consi sting of CCBUERF Lodidih NHpat gﬁ‘&f(}cﬁgl part at e
daily and far 3ﬁep|@1y15ecﬂ 8@sofl tNa-dresphoivat e.ranlderﬁ% afeptdtidal LTalshar bat e) .

Val ues reported t f bl rey nu r of
sper mat ozoa/ m oll'r1 ﬁhgl q%?g ng o?)efaamfg&f‘ﬁer res%%ﬁ"%eedrggatrgat ment .
| n parenthesis 4$Ea1p’eat@nt+ag%0®1umnér@maﬂftéﬁiesp@¢n&h@zoﬁ“ﬂ@‘fﬁfﬁ%‘? P

report ed. Alinib&Y- t I%O&uéﬂft{yagketthsﬁéE‘HSEO%EhlﬁSEbeilé gemihafierred to
percent age val ues of nunber of quick progressive, slow, imobile spermatozoa
on 100 base. Thkl@aides in parenthesis are referred to the 20 percentage of
the increases of quick progressive spermatozoa with respect to val ues before
respective drug treatnent The increases of spermatozoa nunber and notility 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 conbination of sodium D aspartate 50% and sodi um
L-aspartate 50%in the rabbits 30The study involved the adm nistration of a

m xture
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It is to be pointed out that this study has been carried out on sel ected

subj ects having a nunber of 15 spermat¥zoa in semnal liquid from 15. 000. 000
to 20.000.000/m, that is mninmumthreshold values within normal range. This
expedi ent has been based on prelimnary studies indicating that the effect of
Daspartate on the inprovenent of the spermatogenesis was 20 appreciated with
greater evidence in subjects producing a not too much high spermatozoon
nunber. Likely thisqgsul feshies t hed actetdptegubjtect sapspakpei ngadueeal ativel y
| ow nunmber of spernmtozoa, have al so ap higher . % of r 0z ot_.rgachi ng
the maturation ‘ghﬁalz%eﬁe‘g?aﬁléﬁ ﬂﬁ?}lﬂgoghéosﬁg}l tSSBEEEFs”?%I H‘%gﬁ‘l?ls O%gie
therefore the aséfone ofhd aspathaht shdnbbatiegst hécernther angestionyiofal
spermat ozoa. Cbtaipned result | ndjc Fﬁﬁ !F t he e i P-.aspantat e
statistically iérgégve%l t%"eéji/% ugjs%gs ete;%%j 3 ’tégt g{oér%g%lg%'%?ﬁongé 2T(GSpeci fic
hor mones i n¥ol viedol Akg pefmiasienes i gt hndnturfer 2 agF PpPo e sSFRRT g FPRIe
motility of Speéé@t 9803-3pPRRE fhLAbly the dalh¥meneatdmRNi2ov 8h8yS. 52 terof

sodi um D-aspartate 1 nduced an average jncrease of LH haematic val ues 25, 6%
From 31 an avebBge VIRREIIN 49F Bl /HEXFGFe ¢ IRPORT OIS, Ofas®obt af néd a val ue
of 5.4 nUl/nl igopean! o-afdwirtdte i agast o pos ofy Dofispasdate (Pa@pattatEhe same
effect was observed for .t estoster.one sin om_ al fieb 4 8 ng/n
before the treaffeny ?Bdagggr gh1 ngae'?g?%?% ;{"j‘/'ﬁ gg %l}l'g]tt%ea?@e%toﬁer%%, t hat
is a 31.21lincreasb-4Pslroake{Table 6, part A, 1 group of people). Moreover,

al so the nunber and tqfag gr essi thli a meaRinaf uldpne

i ncreased conpar ed t\g contr ﬁe&?n t isﬁgggg Ji!Xn %gct rtﬁﬁe f%ot al nunmher of
sper mat ozoa f oundfpefrede tichetotfesnbBResf b ZRRAFIAHERZ 182650833 3dnd aft er

the treatnment wpth,PaATRAGAR eardd- R€0e00Ge A% a¥eiggerehhaeator dm 27%

increase (Table 6,” part B; first group of 10_people). reover o0 the

notility has beBAYSPERPELEaftSy Regﬁﬁ%&sa&f' e 285}085? 8?15'/?? atsl?grﬁ‘ga v%otaéhosa

D-aspart at e onpampdrt @svakpestbal.ore the treatment (Table 6, part B, 1 group

of 10 people) (P<0.0]1). Inf:e(erest%ng:lﬂé %gb?gst %eq,gwé{e&ighsgwitg}@t 20 as
a4fFsd 18 t he Wth a

for rabbits (see ab ),p man r eat ment m xture consi sting
of sodi um L- aspartatmee fievtmgt ated psogienhageasyat vas e ofe el | Rfard4iHeri or

| mpr ovement CO”B@‘E)SQeE%iTVQE;‘ UsEo@! akit®iiedi ¥t Bhatozoa 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



aspartate both for haematic hornones (LH and 25 testosterone) and quality of
semnal liquid. In this second experinent, 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 sodiumlL- aspartate (80% 1D Asp; 20% L-Asp) further
inproves the 30 fertility performance conpared to control. LH average val ue

i ncreased by 38, 6% conpared to control (same people before the treatnent)

versus a 25,6%i.n bser v [ i eue sadi atha 6
part A 2 or oup PTG eRERty S e, BEaTh Bl B0 SR RO S v &
testosterone. Thiosadt enaidelr hefrofPemRtiored amder RIQHIGRHY Sy tFRICK

(same people belara hd st oo e ey o alane B 5 Aapactale

: ) 0 era ile uysi
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age val ue o ) . bef or h tg.a |
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Tabl e 6 shows the effect of sodium D aspaltate. and sodi D : i
el 0dl | o K at e + -sodi um
L-aspartate on fH&EHURS oIEHS ORI H dal{(ie"stggtae?%ahe %gm%rg@pgén%"onl'zo

number and qual iagpafcaeer mat ozoa in human seminal |iquid. 33
EXAMPLE 4: Study about the effects of a combination of
80% sodium D-aspartate and 20% sodium L-aspartate on
15 man

25-40 vyear 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, testosterone and number and

progressive quick motility of the spermatozoa have been
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determined:

LH and testosterone hormonal assays have been
carried out using specific commercial kits for clinical
chemical use.

5 Seminal liquid has been collected through
masturbation after 3-5 abstinence days. The number of
the spermatozoa and progressive quick motility thereof
have been determined according to (World Health
Organization) WHO guidelines using a Makler Chamber for

10 the count (Sefi Medtstl Instrument, Haifa, Israel) and
in the same place the progressive quick motility has
been determined.

It is to be pointed out that this study has been
carried out on selected subjects having a number of

15 spermatozoa in seminal 1liquid from 15.000.000 to
20.000.000/ml, that is minimum threshold values within
normal range. This expedient has been based on
preliminary studies indicating that the effect of D-
aspartate on the improvement of the spermatogenesis was

20 appreciated with greater evidence in subjects producing
a not too much high spermatozoon number. Likely this
results from the fact that subjects producing a
relatively low number of spermatozoa, have also an
higher % of spermatozoa not reaching the maturation and

25 degraded during the spermatogenesis. In this case
therefore the action of D-aspartate stimulates their
maturation to vital spermatozoa.

Obtained result indicated that the use of sodium
D-aspartate statistically improved the values of LH and

30 testosterone hormones (specific hormones involved in
spermatogenesis) and number and progressive quick
motility of spermatozoa. Specifically the daily
treatment with 3.12 g of sodium D-aspartate induced an

average increase of LH haematic values by 25,6%. From
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an average -value of 4.3 mUI/ml for the controls, was
obtained a value of 5.4 mUI/ml in people after the
ingestion of D-aspartate (P<0.0l1). The same effect was
observed for testosterone passing from a serum value of
5 4.8 ng/ml before the treatment to a serum value of 6.3
ng/ml after the treatment, that is a 31.2% increase
(P<0.01) (Table 6, part A, 1° group of people).
Moreover, also the number and spermatozoon progressive
motility are meaningfully increased compared to
10 controls. In this case in fact the total number of
spermatozoa found before the ingestion of D-aspartate
was 18.000.000 and after the treatment with D-Aspartate
23.000.000, both as average, therefore a 27% increase
(Table 6, part B; first group of 10 people). Moreover,
15 also the motility has been significantly increased by
28% after treatment with D-aspartate compared to values
before the treatment (Table 6, part B, 1° group of 10
people) (P<0.01).
Interestingly, it has been further observed that
20 as for rabbits (see above), also for man the treatment
with a mixture consisting of sodium L-aspartate
integrated sodium D-aspartate resulted in an ulterior
improvement compared to the use of alone sodium D-
aspartate both for haematic hormones (LH and
25 testosterone) and quality of seminal liquid. In this
second experiment, in fact, we observed that the group
of people who had assumed the daily dose consisting of
2.49 g of sodium D-aspartate and 0.63 g of sodium L-
aspartate (80% D-Asp; 20% L-Asp) further improves the
30 fertility performance compared to control. LH average
value increased by 38,6% compared to control (same
people before the treatment) versus a 25,6% increment
observed using alone sodium D-aspartate (Table 6, part

A; 2° group of 10 people). The same phenomenon occurs
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for testosterone. This steroidal hormone, in fact,
after treatment with L-aspartate integrated D-aspartate

is increased by 47,8% compared to control (same people
before the start of therapy), while using alone D-

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

and motility of the spermatozoa were improved. From an
average value of 19.500.000/ml before the therapy to a
value of 28.000.000/ml, an improvement by 43% (Table 6,

10 part B; 2° group of 10 people). Moreover, with the last
treatment, an improvement of spermatozoon quality was
also obtained. In fact, the number of quick progressive
spermatozoa obtained with the use of sodium L-aspartate
co-adjuvated sodium D-aspartate passed from 34% to 50%

15 values before and after the treatment respectively,
that is a 47% increase (Table 6, part B; 2° group of 10
people) . Table 6 shows the effect of sodium D-aspartate

and sodium D-aspartate + sodium L-aspartate on the
improvement of LH and testosterone hormones and on

20 number and quality of spermatozoa in human seminal

liquid.
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a) i04r1 5 U QUCOH 35 The results are referred to average val ues
froma nunber of 10 25-40 year ol d subjgcts before treatnent and after daily

i ngestion for 30 days of 3.0 g of sodium D-aspartate/day (10 group of 10
people) and a 5 group of 10 sane age subjects before treatnent and after daily
i ngestion 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-aspartate). The values in

parent hesis in part of _the table are 10 referre % i n H and
t est ost er one before ﬁ??gjrt? e%ﬁ%cf?&grfregaﬁ:r?en%é% vg %‘gggwktrﬁa\algt eri sk
of part B of theuhbbreodr a0 e2®r4@dyear¥olal lsukiecte hafbee sregimernt

progressive, sl , “{g@bl . r n fase33004 The val gesgi bf
par ent hesi s of %\g(rit_ 0 tﬁglﬁgﬁl {e%%?ie?% erred to %?%%r eases of 8t al and
qui ck progr essi sedsper Papereatate/daphe (1 hcERY®s oF AP RRPLA vRRd &

par ent hesi s  LHy 488t a5t en@Negahot Agdumhes caitd queekrer ogrestmere 2@nd
spermatozoa) are _all significant (T Studen

- P<0.01 The .r .
obt ai ned from t REEBY et nmeMIEBhst Pt %8 PRYE t‘#e 24%ed Sf %’ﬁaal%%'
t est ost erone i npreapartmasi nghdl | §, vergt refat rentiuay & -@wpantate apBosxi mat el y

30 days of treat nent cog};agégegrégtgasaq,ld Zéoga: %Jg?l{qgﬁf qﬁ_eagr%ﬁl{ga{@)t NMeRte

Successi vel y suBR%HHEr ea emal NS const ant e treat continues for an
ulterior periodvaluesneinOparenthesiar yin h@aginbdr of tHee sgRkR 0238 in

seminal |16y d cagLi-pURS dop 4 NEACASRCRE 0GOS VoMY UBseBsdaront Wemaamy. SO
I n Figures an t he diagram of increased values for LH ang testosterone in
human bl ood bef 88 armd te erreFREEFERE WERAAE ConpoStt i oX2aBESr diidt o t he

i nvention (80% gedewisk- asppatrat 8 afd theYtsedieumreaspdicrates) tics ¥ epdnteed. 36
N Fig., 3 and 4 Fhe diagamof (pogaes yabysesQlvi e uPe! dnfisryit ozoa
spermatozoa on base 100.

15 The values in parenthesis of part B of the table
are referred to % increases of total and quick
progressive spermatozoa.

The increases of all the values in parenthesis
(LH, testosterone, total number and quick progressive

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

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

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

aspartate) is reported.



notility before and after treatnent with the conposition according to the
invention is reported. S5Determi nation & D-aspartic acid in human sem nal
liquid 2 mM of semnal |iquid obtained themfromeach patient is diluted
in 10 mM of 0,2 MTCA (trichloro acetic acid) for deproteneization and
centrifuged at 10 10.000 rpmfor 30 m n. The supernatant containing Daspartic
acid and other amno acids, was purified on a cation exchange colum (1x4 cm

as described in Ref 1 1821 Brisily {9 29 2x4rAF 58\ XBre300a40911BEN 0£BI ORAd,

i on- exchange resin columi the above obtained TCA 15 supernatant of sem nal
liquid was addedhe ApEBPeEaRfl SRBTPRPRFOM, 2PAe MWIFIMPTRST oS hEd @ERK10 m of
0,001 M HCLl andndteni€)ut esefbid 1Qund ofartd¥t amprdatidindr oxiider Thihe el uate,
containing purified amno acids, was dried on war |late to el jim.nate ammoni a
and 20 the resiCREPIREE PR sBFIREIIAI 250 '88? ?:ﬁ“é??ﬁgﬂ wat 5?p8ﬁheﬂ' aspartic
acid was deser m ned OetedRlLi@airi an cof obPraspeirt inetshd basedunant bemige lof

D aspartate oxizg Si&purifi ed from bovi ne kidney) as reported in our paper
(Ref: 18-21). '%e 5 shows an exanpl e of HPLC anal ysis of a standard

sanpl e consi sting of2 amét a?fdaﬁémﬁfliltlu?ﬂlwl@)a%aﬂif@q ogBeRerf g™ heRCHNi no
acid m xture. tidgpneli sshovs, &k Cianalyshe fr ap shamdareh mMxkdeaiegasi sting
of D-Asp and ot'her L-am no acids. 30 The diagramrepresents an exapple of a
chr omat ogr am olREE e @SWY 16°pi dsRAC SR Fh 258 [ﬁ%‘b‘?ﬁ)‘rf‘%ﬂeérglaltovm ng
other am nqoalcipl@;o@ U rphs Nt o {ao Sﬁf{]n. Tmée Huperfatandr gconapnidaubi-ne,
GABA, Tyr, Val, Met, Leu, .37_l1le, e and Lys. e . fl-Asp is_e d.at 52 mn
foll owed by L- A%?)p%wal%t ?i(é?gL?Q% ﬁ'&?‘ggi (ﬁ’é".lnoy ac]ngghtw%%n%?r%£¥ée§soﬁoasam
sanpl e, but afteatiomaemehianget cdlawparliate anvi dase delsentifies cigeRBE .5
aspartate oxi dasg_enzyge.:which pPegh f ings_ _the oxd ' onky il - Asp
elimnated the fiaﬁpét g‘glg@%?n ee u%i g%ht iA%’e S?Equgééog%‘({%?%dn(gn?ﬁ%a?' t El‘?ly-g peak
real ly resul t edRddomipPnaspshangeadiafimst g@19hR c sheamigig sobtained TCA

15 supernatant of seminal liquid was added. After sample

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

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

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

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

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



10The data is expressed as average + SD using

St udent Tt est . P<0. O5hasbeenconsi dered ss7atistically significant. EXAMPLE 5:

St udy about effects of a conbination of 50% sodi um D-aspartate and 50% sodi um
L-aspartate on man 15 A further study involving the treatnment of another
group of 10 25-40 year old people with a m xture consisting of 1.56 g of
sodium D-aspartate + 1,56 g of sodium L-aspartate (50%fl-Asp: 50% L- Asp) as

dai l'y dose for ?Peda#ﬁehéﬁdbﬁfe Cérbtﬁgpo.%, e‘iht;éansé sesuhtis 2@1hbdecat ed
that also in this case an | ovenent both of LH and testosterone haenmatic

val ues and the alaaiﬂri\ﬁpo@n@h@tlééﬁ %aPmFPﬁu?EllWﬁs obt ai ned, but less efficient

conpared to use of g3 Hﬂxtpgrﬁglco&@f%tﬂgwgtq; &&heso@au@llé aspartt abgtard 20%

sodi um L-aspart at e. In th c}b n % LH _.and teit oséﬁr one_ _val u§_

i ncreased si gni FFRAHPEYL "élt yg?ﬁ%’ hg2 %‘Voxrlggﬁgctl By dnmp&ed o basic

val ues. Mor esoveaspairsmtéhexndaber eﬁzyine speiohbt ozwa sgratifie prfogr esdieve qui ck

m)tllltythereof crea ed, t o] ol s 30
Y&6L€ b{;ﬂ 52384yl gs%gﬂhil}hrggk 4‘%&%@%& det 9. SoRtM

(data not shown”n Asp a ver
significant inpebvekent ibf-m%petrl'm;il copaiamansr sthas o'bléb? va&eakput r than

using 80% fl -Aspegﬁgtggo/ﬂ.oﬁsg akpatenel ysign, as observed for the rabbits,
also 38 for the man the treat rren? W th sodium L-aspartate integrated sodi um

D-aspartate res%F?ElﬁFll‘éaél RALYEARAL i nprovenent both of LH and testosterone
values in tipe bl ood Byl sRAIATBLGZ OXXpHEBRId art Mahidrage | i sSD nalsimg i qui d

conpared to treafnent, congj stin of al one um r
EXAMPLE 6: Pr engﬁ%?Bﬁ of rabl’f-le% eedh%) 't(g‘r7 ni nlg %eve?gghcongoﬁz%?'?g%tdﬁf
D aspartic and &taspaticelagi dégnif®iE&aahpl e 6A: Preparati on of feed containing

a conmbinat| One%@éﬁlﬁ_as%gtdﬁ AL 2k Rl ks aépaét Ebmb3eh¥Son 2KGf T abb' t

feed in 4 litr ille ter are m xer_ honogeni zed at 60-70 C up t
formati on of a $8dhBRMDHeA6RSrhRkEuRBD FHENS9ILPmg LR Spazdpirt P8 F&d and

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



2.28 g of L-aspartic acid (totally 11.4 g) are added and the mxture is again
honpgeni zed to obtain an honpgenous 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

_ In this way, 1 g of food wll contain 4.56 ng of Daspartic
acid and 1.14 ng of L-aspartiC acid. 25 Exanple 6B: Preparation of feed

ani mal feeding.
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EXAMPLE 6: Preparation

several combinations of D-aspartic and L-aspartic

.85 ng of L-aspartic acid.
of rabbit eed containing

acids.

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
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
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.

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
homogenous mixture. Then 5.7 g of D-aspartic acid and
5.7 g of L-aspartic acid (totally 11.4 g) are added and
the mixture is again homogenized to obtain an
homogenous dispersion of D-aspartic and L-aspartic

acids in feed knead. Finally water is evaporated by



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

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

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

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

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

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

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

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

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

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

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

been 20 coll ecte stinullation with an artrficral vagina (see

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

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

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

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

a1n1
has

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

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

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



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

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

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

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

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

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

e 1 e

/4 ie0 -H HO D7§spa£p©cEVangV(KD%lcnyaspartic acids (see above:
10 “Example of preparation  of feed containing a
combination of 80% D-aspartic acid and 20% L-aspartic
acid”). A same age second group of 10 rabbits
representing a control group (or placebo) was fed eat
for 20 days with same type food as above prepared, but
15 without the addition of D-aspartic and L-aspartic acids
mixture. The experiments have been carried out in a
rabbit breeding farm (“Potenza Breeders' Association”,
Potenza, Italy). Before the start and at the end of the
experiment from each rabbit a sperm sample has been
20 collected by stimulation with an artificial vagina (see
paper: “G. Macchia et al., DL-aspartic acid
administration improve semen quality in rabbit bucks,
published on “Animal Reproduction Science, 118, 337-
343, 2010) and the total number of spermatozoa/ml of

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

weighed approximately 5 kg and consumed approximately
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200 g of food daily. Since 1 g of feed contained 4.56
mg of D-aspartic acid and 1.14 mg of L-aspartic acid it
resulted that in a day the rabbit assumed a total of
912 mg of D-aspartic acid and 228 mg of L-aspartic
5 acid)
The result obtained from this study demonstrated
that the ingestion of the 80% D-aspartic acid and 20%
L-aspartic acid mixture statistically improved the
spermatozoon number in seminal liquid, i.e. the
10 production, on average, by 22%. From an average value
of 320.000.000 spermatozoa/ml of seminal 1liquid for
rabbits before the treatment to an average value of
358.000.000/ml after the ingestion of D-aspartic and L-
aspartic acid mixture (Table 7; part A; 1° group of 10
15 rabbits). Moreover, in the same seminal 1liquids of
treated rabbits, also an improvement of spermatozoon
progressive quick motility varying from 38 % (this
percentage refers to the number of quick progressive
spermatozoa out of a total number of 100 microscope
20 observed spermatozoa) to 54%, both as average value,
that is an increase of 1.42 times with P<0.01
significance (Table 7, part B, 1° group of rabbits) was
observed.
In the group of rabbits, i.e control group (or
25 placebo), no statistical significant improvement both
of total number of spermatozoa/ml of seminal liquid
(Table 7, part To, 2° group of rabbits) and motility
thereof (Table 7, part B, 2° group of rabbits).



)
< )
~0 .. = T O e
oco - =
F— -0 ®© (&}
s <= Coe o8 sve  s9¢ SLT SLE aTToowmT
< +— — O OO DO
S m 0w =3 m %8¢ $LT 5L %S¢ A3TTTIow MOTS
-0 B2+ Ty FUOUSLENL
Ws(o 2= S5 $8€ SLE %95 %8¢ A3TTTIoW IDTND
CoNC v T2 proe dsy-T %02
“s5ee’Es58°8 toe ds 08
T odFOT oS ® PT v-d %
S=z° _n.5385 . JuswiesIly JuswiesIl JuswieaI] JuUaWleDLL
< < c (@) O ¢
5%=84¢ W,A S ¢ © ogenerd 1933V¥ ax0399g I9313IY azo3jeg
~CB385 o wo Tox3uo0) juswgeex],
380N g.-0 . i
I¥o=X5i232>2s s3Taqex jo dnoab oz s3Tqgex 3o dnoib o1
TH o E o S-S o e3ex uoozojemzeds uo 30933 9 33T
= . weIoU
48°°2g8T O 9" T+ sZZ+ 3ue I
'RSoR T LouT pTNbTT pTNbTT pTnbTT pTNbTT
—~ = O O +— O m cC C '
No55 25398 - Teutwss Tw TeuTtwss Tw TeuTwss Tw TRUTWSS TW
MH s 2 L8 & 000 000" sTE /000000 0TE /000°000°06€ /000 000°0Z€E
< _5E803_== proe dsv-T 302
H_Wf.MuﬁmMﬂQMfm pToe dsv-ad %08
« @ W m - > ®coOo
=73%>53 Quc JusujeaIl Juswieaxsy Juswyesxl Juswiyearl
\Uﬂm.m,% > m.w,m ogeoetd 1933V axojog x93V axozod
_— N .
300230 m oo Tox3u0d Jusu}eoI]
MM_ S MM -2k mﬂ s3Taqex jo dnoib ¢ s3Tqgex 3o dnoib oT
— O N w— =
wogsosl-_239 pTnbT] TEUTWSS UT Ioqumu uoozojzewrsds uo 3093IFF V¥ 3ITed
~C_ B © . Qe 0O
© 0L 0C  ©
o< = D (o) o Ry o C
)1 mW,f £ %m.m ~pInbTT TeUTWSS 3Tggel ur eozojewiads Jo A3tTenb pue squnu 2se8IDUT SY3l UO PTI®.
m\m)_%m MdL Mma._”mnmmmmuq 20z pue proe oraxedse-g 508 JO BUTISTSUOD aaInIXTw e JO 3ID9IFF 'L STdeL
a9-E58c5°tc%s o
A i = X = mg m
000 ERBo O
2000, 00000
~FOOCEN>S. ©
T e B N T s +s O



15The increases of spermatozoon nunmber and notility thereof in rabbits treated
with D-aspartic and Laspartic acid m xjure 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 nunber and notility of
rabbit spermatozoa. Al so this study has been carried out on two groups of

sane age and wei ght rabbits as used for previous study. As a difference in

this case to the r it a o] adoh ni.st a tigi Nni
mxture of | 80% b ackiFt FeSutEE LEoRh MRt IRIIEY Bbp Lt e e bove
preparation: "ExduptersbbptspdbamantiofolderrRrRai Mgl 2ol8i Rat POEYof 50%

Daspartic acid gud,RO96 lsaapad t icheaCtdedtmand ark@cond dQyi0 dfbdrit thieoup was
used as a contro?.gAFso In this case sem Irtllal i quid has bgﬁgﬁcol.l %cttg{j bgf ore

and after the ekPePFREAR &fd RTRIPIKGHT nddd dt- Het©zB6h% R uM3&r YT
motility theyeothe Thandasul b obhei reddo oaridi sirsfextededandyr abed théd t hat

al so using a mxture consisti of 5Q1_D-aspart.ic i 2L - rtic acid
an i nprovenent B?gh'@_ H?ﬁdﬁc??gn‘,“gi . 2 Dﬁﬁr%’%%}-'lgf ag:%g?r?gltragzoa i“!? S’}Pniﬁal
[ iquid them andappartityathdreof was obtained (see 5 table 8). In fact, as

reported in tabl ey With LhLS L4eaLER0R 18 bof NEHATERADOE SREFERI GROON

nunber, significan o an increnent _of notility thereof b
1.27 tinmes, agadmeshgai fhemherf opf p<spermatRzea fBkn bt AR n it g Y

obtained regyl t goklrareciiet aidefy eeatmdht 188d4-laftekNO2gl | 4alysl) 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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10 before the drug treatnent and after 20 days of treatnent. Val ues reported
in part B of the table refer to spernmatezoon notility in terns of quick, slow
and i nmobi | e sper mat ozoa on base 100. 15The i ncreases of spermatozoon nunber
and notility thereof in rabbits treated with D-aspartic and Laspartic acid

m xture are all significant ones. (Student T = P<0.01). For contro
rabbits reference is made to the sanme 20 rabbit group as reported in table 7.
EXAMPLE 9: Study about the effects of a conbination of 99.5% D Aspartic acid
and 0.053 L-Aspartic acid on nunber and notility of the spernatozoa on
rabbits. Also this study carried out on rabbits has been 25 carried out in the
sane way as previous ones. As a difference in this case to the rabbit treated
group was admi nistered a feed containing a m xture of D aspartic and
L-aspartic acid at 99.5:0.05 ratio (see above Exanple 3: "Preparation of feed
containing a conbi- 30 nation of 99.5 % D-aspartic acid and 0.05% L-aspartic
acid"'). Also in this case total anmount of D-Asp + L-Asp ingested daily by
rabbits was about 1.140 g. The results obtained fromthis study
dennnstraﬁ%dgthat al so using the mxture consisting of 99.5 %D 48 aspartic
acid and 6 08% L-aspartic acid a 18.6 % i nprovement of the production, i.e.
nunber, of spermatozoa in semnal liquid and a 31 % (+1.31) increnment of quick
notility thereof were obtained (see Stable 9). 49 4-1 H 0 41 43 0 HO10
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The results report average values obtained for a
group of 10 adult rabbits (6 month old: approximately 5
kg of body weight) before and after 20 day treatment by
ingestion of the D-aspartic and L-aspartic acids
5 mixture. The amounts of amino acid administered to
rabbits daily was 570 mg of D-aspartic acid and 570 mg

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

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

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

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

For control rabbits reference is made to the same

20 rabbit group as reported in table 7.

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

Also this study carried out on rabbits has been

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

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

The results obtained from this study demonstrated

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

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

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

increment of quick motility thereof were obtained (see
5 table 9).
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ckd IO NNin 51 The results rgport average val ues obtai ned on a group
of 10 adult rabbits (6 nonth age: approximtely 5 kg of body wei ght) before
the treatnment and after ingestion over 20 days of D aspartic and L-aspartic 5
acid m xture. The anmpbunt of the am no acid ingested by rabbit daily anounted
to 570 ng of D-aspartic acid and 570 ng of L-aspartic acid. Val ues
reported i-A part A of the table refer to average nunber of spermatozoa/m of

seminal |iQuid 1p before the drug treatment and after 20 days of treatnent.
Val ues rep8rted |n part B of the table refer to spermatozoon motility in terns
of qui ck, gl and i mobi |l e spermatQzoa on base 100. 15The i ncreases of
sper mat ozoon--unper and r’rBtiIity thereof in rabbits treated with D-aspartic
and Lasparti @ac|d nixture are all & ¢gnificant ones. Student T = P<0.01)
EXAMPLE 105 St udy about eRfacts of &-A$partic aci{d 20won nunmber and notility
of the spepmafozpa og|rab t5s. SIrg I Bireature it $s.reported that
D-asparticoacsd | n afinal tigsues ipcl@d & man 4ls fqggn@ in seygral tissues at
hi gh concest rat i Diy | & endacrs ne gl ag;dsa 2 “ypo sis afd testigles, is
synt hesi sef] i%h th o'r%gani Em ¥ hr ough erEyn'e thame Dasgamt ate racemase havi ng
t he property ®o sy t Hesi z& Baspartic acid by con er si o of L-aspartic acid
(Ref erences 2:|1-23.$n@ thbl e 10). 93 < ¥
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30 52 Table 10. Concentration of D Aspartate racemase in various rat tissues
5 TissuesD Aspartate racemase (L-Asp--50>D Asp) (Enzyne 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 SerunD.2 U/ g tissue 15 The enzymatic
activity is determ ned by incubation of 1 m of reaction m xture consisting of
10 MM L-Asp 10 in borate buffer 0O.MpH 8,0 at 37C for 60 min, with 1 m of

ti ssue honogenate 1:10 in borate buffer, 0.1 MpH 20 8.0. After incubation the
anount of synthesised Daspartic acid has been determ ned by HPLC (see ref.

23). 1 enzyne unit is defined as the enzyne anount suitable to convert 1 Il nol
of L-Asp to D-Asp under the conditions of enzymatic test.. 25 53 Si nce
the racem zation is an equilibriumreaction, if by diet an amount 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

i nproved production of testosterone and quality of the semnal liquid in terns
of nunber and notility of spermatozoa. Based on this concept we have carried
out an experdnmdnt on rabbits simlar to previous experiments, but
admi ni stering & 10 food containing L-aspartic acid (prepared as above

descri bed) but using L-aspartic acid instead of the Daspartic acid. Also in
this case the total anobunt of Laspartic acid daily ingested by rabbit was
approximately 1.1 g.

27%
36%

+31%
26%
27%
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15The result obtained fromthis study denonstrated that also by feeding the
rabbits with food containing 25 5451 H 0 41 H) PJ14 0 O -1-1aic.)
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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

5 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

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

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

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

EXAMPLE 10: Study about effects of L-Aspartic acid

20 on number and motility of the spermatozoa on rabbits.

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

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

30
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Table 10. Concentration of D-Aspartate racemase in

various rat tissues

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

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

Sexrum 0.2 U/g tissue

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

conditions of enzymatic test..



0144 0 -Ha) iPa a) $.4 c.) z 1-4 55 The results report average val ues
obtained on a group of 10 adult rabbitss (6 nonth ol d: approximtely 5 kg of
body wei ght) before the treatnent and after ingestion over 20 days of
L-aspartic acid. The amount of the 5 am no acid ingested by rabbit daily
anounted to about 1.14 g. Values reported in part A of the table refer to
aver age nunber of spermatozoa/m of semnal |liquid before the drug treatnent

?nd aftert20 days ?fﬁlw&eltﬂ@tré@ﬂzw@ldrﬁmt@ﬂ éqtamaibrlgml‘nf réb.etﬁatll e refer

0 spermat ozoon, nof i in terns and | [ [ zoa on

base 100. HfﬁeangfLéEsé‘g S‘F“O%‘Bgrr?t% &ﬁp&}ﬁo‘-’rﬂb ﬁ%tlﬁ??%g?ﬁ‘gr %of in

rabbits treat eCHd\ﬂ:éhnin@apaam¢mtaC|tchéﬁeai:ﬁ)ntvm]rﬂl ng)e‘ e@@nazreettad dingnPfi cant

for Student T, P<O0,. 01 %lgiam%@bgﬂi desHlts et yi%qi{e,goo tt@ ef f ect
an

of the use of teh%piﬁ-faspar ic aci -aspartic 20 idont
i npr ovenent 5of ta@@clsemamltllml d.in an THEPIYGH ca???‘@‘dc%h?noanabbl t

about the effectt_egé aﬁétaﬁdcaaéwwt 8¢ Qneseemahalaququqamnstmed t hat .
this am no acid sot D aspabti ¢ acid ueed al one or &r‘r?sblnetlgllgvmth
y

L-aepartic aci dof néﬂm@ﬁrne%‘&sﬁpﬁl}lﬁb!ut‘?fal ?Q%H‘“ﬁ'{zo%aru ORi &pit&ys an

abi lity in inpreyhd8pt heespeivat caraebdvidut i anewerrmmmmmmbbhm IS
anal ogous to the,use of sodium D aspartate al rah sodi um

L-aspartate.  SiMi{ghe& pF?Vnganteé?peesrt]i“hegnq-tnse(;' gie) Egl Cﬁ% s when
sodi um D- agpar t Abed ancostat nimg L-laspepat & arac id ed PrapRrache a@se Vtene
ggggg;g;g acl dgkpcf aspgaghenu\ylhg - AHAL L At | InpEoRAT bEORNE! D30%
aspartic acid. Also in this case the total amount of L-
aspartic acid daily ingested by rabbit was
approximately 1.1 g.
15 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
20 grade as for D-Asp/L-Asp mixture, but still
significant, was obtained. In this case increments of
spermatozoon number by 14,5% and spermatozoon duick
motility by 18% compared to respective semen values
before the treatment have been observed (see table 11)

25



di splaying .a better effect on the spermatic activity (sees conparison of

table 7, 8 and 9).

L-aspartic acid, have denonstrated that

sem nal

acid is used, an inprovenent of sem nal
(see table 11).

is obtai ned

Mor eover ot herssstudi es carried out using also only

in a

ny case an 5 inprovenent of

paraneters has been obtai ned although not so high as when D aspartic
parameters which are al so significant
The reason for this evidently results fromthe

transformagl on of L- 10 aspartic in D-aspartic acid to by racenase.
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5 obtained fromsaid bl ood. Mreover, fromevery subject also the sem nal

i quid has been collected for which quick progressive notility together with
total nunber spernmatozoa/m of sperm has been determ ned. The seminal |iquid
has been collected by 10 masturbation after 3-5 abstinence days. The nunber of
t he spermat ozoa and progressive quick notility have been determ ned according

to (Wrld Health ani zat.i_.qn)_ VWHO, gui i he i Mald er or the
count (Sefi Medtst k%I nrsetsrul}r%ntr,epfzﬁ:;fglf'g%é%e??f%n%gﬁ%| n toﬁeorgg%engg{jgée t he
progressi ve qui ck adtl0 edyplhasalleids dét Bepthedld THPRIOXMAtEYaPnkd PEFom t hi s

study i ndi ]g:at ed t(fjwadyi e o) Plerblet PcaaE weaktash eahedapeepl Qn@eSFibhﬁn )
i ncrease of LH and testosterone rmone cifi.c, 20 r i ny, in the
e O R el iR e L R

human sper mat ogened %) _ e treatment an ays of
treat ment occulr echreimd Gl iimgesase Wis rabPhhtf Fedhy PBPUTtSE uBenkPpRD. 01.

Ootained results areq ?Qoﬁlhﬁdei;nré;ﬁﬂt%dlln psrdemusedtHe amdiki setabl eo the
treatnent 25 with two dail oses of D-aspart] d as tiG aglds.resulted
in an average i ncreasé J6f % %{er’rﬁ%i cse%flﬁagtsd&%@g% lr]t—r oéjn?%({alr{{agve?%ggléal ue of
4.11.2 nUl/ml in tdefongbj aébes drugi mereatento @fdavéifsg§e valuedawss. 8%1. 5
nUl/ml in the sama sihiReks after 20 days of therapy, 30 it neans a 34%

n fact. froma t oot oslerire EeTEde vl uBSe 3. £110T6 T HL TatThe Subj ect e
at time zero to arsreedgeEo9nl Uectoflily81iB mMifyAl A t Helclame sSohj eetd after
20 days of therapyimmobile 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 wused
alone or in combination with L-aspartic acid, not

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

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

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



58 (70% i ncrease), p<0.0l1 (Table 12, part A). In addition to the hornonal

ef fect, j[he study evidenced that as a ggesult of the treatnent with the
D-aspartic and Laspartic acid mxture, also the spermatozoon nunber of 5 the
sem nal liquid and progressive notility thereof are significantly increased
conpared to control (Table 12, parts B and C). In fact, as reported in table
12 in 9 out 10 subjects, the total nunber of spermatozoa in semnal liquid as

a result of th id .kS b']&t%]gnéf:‘fggﬂt loh | PRE eagRImMMtit SdcdVrayer age
i ncrenent . |s ewor hy to observe also that_a subject did not regpogd at

ote
all to drug stl (AR i MRAEFIRE A i 1RRLDIE) 8 BiYettiy very probably this
results fromthe oceieenee idtheie stugiess dfrmadtowetwdihg cabsid d:ﬁly

obstructive disorder of. sem nipher ducts d|t|

the spernat ozod:” %F%Ef%cfl%‘éh% ﬁ@ygnéﬁ{no&s@{ﬁg ?’Ir‘]’ltt q"{ her’ga?:g% egg °

observed al so. Jlmpﬁf\feam&rstt (033 dsaglahio paurlamedeassd"yﬂfib@&m th'—avaﬁion of

the sper mat ozoory &% % rIyas Zw?héhsﬁ -bRoERES CaRE d Nid agkedl ! the
|sp aye

subj ects (n. 4 €xc significant inprovenent of spermatozoon
motility (by GTaIB%LHWWp@F"@@tf opft Rewidmel seBrapeserst ofelthe Atfer 23p§° Tabl e

12. Effect of DrAspaFidsind 8090 oBEhQnéHd (Lseezia@ﬂ&ar]tl)c arhe £@98pnoborhe
increment of LH and testosterone in n seruym a on .t he nunber ng' quality
of the spermat d2¥e | RVSERNEAY I‘f‘?ﬁﬁlot‘ﬁg%ﬁﬁm Fé?? Ergaﬁﬁogﬁlatg-ggt osfer one

concentrat hon idsRefoie thmaép@ﬁtﬁer&cmthoab}'ﬂeatm'sem xture of 60% 0- Asp

60% and 20% L-Asp L 11..25. 58 %L t 34%
Test ost erone(ng/ ml) %L'Iu |Yncrgerren?§0° art B fe tesr (())f .
Spernatozoa|r1cmmn1u¢ti®qupfd809 D-aspartic acid and 209 L-aspartic

acid on the male fertility.

This study has been carried out in order to know

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

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

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

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

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

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



Subj ect sBeforeAfter% treat menttreat ment| ncrenment 1015. 3x10619. 5x10627%
28. 0x10615. 4x10692% 10322. 0x10638. 4x106721 44. 0x1065. 0x10625%
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treatment in the morning om eac subject blood has

been collected and the concentration of LH (luteinizing
hormone) and testosterone has been determined in serum
5 obtained from said blood. Moreover, from every subject
also the seminal liquid has been collected for which
quick progressive motility together with total number
spermatozoa/ml of sperm has been determined.

The seminal liquid has been collected by

10 masturbation after 3-5 abstinence days. The number of
the spermatozoa and progressive quick motility have
been determined according to (World Health
Organization) WHO guidelines using a Makler Chamber for
the count (Sefi Medtstl Instrument, Haifa, Israel) and

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

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

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

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

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

mUI/ml in the same subjects after 20 days of therapy
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occurrence in the subject of a not metabolic but
15 obstructive disorder of seminipher ducts. In addition
to increased number of the spermatozoa, a significant
increment of the motility thereof has been obsexrved
also. In effects the drug also induced a significant
activation of the spermatozoon progressive motility.
20 Also in this case in fact all the subjects (n. 4
excluded) displayed significant improvement of
spermatozoon motility (by 67.6%) compared for the same
subjects before the therapy. ‘ '
Table 12. Effect of D-aspartic (80%) acid and L-
25 aspartic acid (20%) on the increment of ILH and
testosterone in human serum and on the number and

quality of the spermatozoa in seminal liquid human.

Part A

30 LH and testosterone concentration in serum

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



Parte A 5 Nunber of spermatozoa in semnal |liquid Subjects Before After
treatnment treatnent Increnment 1 16x10® 18x106 12% 10 2 5x106

% increment 34%
Testosterone (ng/ml) 3.4%0.9 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%
9° 14.2x10° 19.0x10° 34%
10° 35.2x10° 49.0x10° 14%
% Increment +53.6%%47.91
20 Part C
Quick progressive motility of spermatozoa
Subjects Before After %
treatment treatment Increment
1° 20% 35% 75%
25 2° 10% 20% 100%
30 25% 38% 52%
40 4% 4% 0%
5° 25% 35% 40
6° 35% 46% 31%
30 7° 6% 12% 100%
go 22% 55% 150%
90 12% 25% 108%
10° 30% 36% 20%

% Increment +35.6+9.05
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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<0.01.

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

before and after D-aspartic acid treatment.

6



15 70 2x106
25x106 19%

10

15

20

25

30
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9 45x106 51x106 13%

100 21x106

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

seminal liquid.

%

Increment

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

Parte A
Number of spermatozoa in seminal liquid
Subjects Before After
treatment treatment
1° 16x10° 18x10°
20 5x10° 8x10°
30 25x10° 35x10°
40 5x10° 6x10°
50 15.0x10° 20x10°
6° 30x10° 41x10°
70 2x10° 3x10°
go 30x10° 34x10°
9° 45x10° 51x10°
10° 21x10° 25x10°
% Increment
Part B
Progressive quick motility of spermatozoa
Subjects Before After
treatment treatment
1° 18% 25%
2° 15% 19%
3° 24% 35%
40 12% 18%
50 32% 40%
6° 35% 45%
7° 16% 22%
8¢° 19% 27%
9° 25% 35%

-]

)

+22.7%%10.41

Increment

38%
26%
45%
50%
25

28%
37%
42%
40%



+22. 7% 110. 41 20 Part B Progressive quick notility of spermatozoa

Subj ects Before After treat ment 62
10° 31% 39% 25%
% Increment: Average * SD +35.6%%£9.05

Note: Each motility value refers to liquid seminal

5 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.

10 The average increments for hormones, number and
‘motility of the spermatozoa are all significant for T

Student; P<0.01.



treatment | ncrenment 25 30123456 708 9 18% 15% 24% 12% 32% 35% 16%
19% 25% 25% 19% 35% 18% 40% 45% 22% 2786 35% 38% 26% 45% 50% 25 28% 37% 42% 40%
62 10031%39%25% % | ncrenent: Average + SD+35. 6959. 05

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.
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CLAI V5 1. Conposition conprising or consisting of the conbination of
D-aspartic and L-aspartic acids or ong,d or nore correspondi ng salts thereof
of alkaline or alkaline earth netals, or conprising or consisting of alone
L-aspartic acid, said active principles being possibly in conbination with one
or nore pharmaceutically acceptabl e exci pient and/or 10 coadjuvant, for use
inthe treatnment of the male infertility. 2. Conposition according to
claim21 conprising or consisting of the conmbination of D-aspartic and
Laspartic acids or one or nore corresponding salts 15 thereof of al kaline or

al kaline earth netals for use in the treGiXEMS of male infertility, wherein

the concent ration of D- 330AIdd.c: 261 4 Bpaldinel NBEeOkohd S OFSISE! A1R9, 506 and

the concentration of L-a tic acid or salts thereof is from0,05%to 50%
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aspartic acids 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, whereingthe concentrations of vitamns are
variable as 25 below. vitamin A from0.0048%to 0.024% vitamin C from0.36%
to 3.6% vitamn D3 from0.00003%to 0.00015% vitamn E fromO0.06%to 0.6%
vitamn K from 0.000421 to 0.0021% vitam n Bl fromO,0084 to 0.042% vitamn
B2 fromO0.00961 to 0.048% vitamn BE fromO0.012%to 30 0.06% vitam n 812
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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 4.4,10°%,
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 B12 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.



