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in particular those having an average nol ecul ar

wei ght of 2400 (V200) D. State of the art Enptiona
di sturbances belong to the area of psychiatric 10
i1l nesses included in depressive, anxiety, psychotic
and nmanic syndrones and are mainly expressed in the
formof an abnormal reaction to the surroundings,
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disorders are treated with tricyclic antidepressants such as
imipramine or heterocyclic antidepressants such as selective
serotonin uptake inhibitors 1like fluoxetine, or with
monoamine-oxidase inhibitors such as phenelzine (drugs of
this type are preferably included in the pharmacology
textbook "The pharmacological basis of therapeutics", Chapter
19, X edition 2001).

In contrast, bipolar affective disorders are treated
with lithium, valproic acid or other drugs with
anticonvulsant action (drugs of this type are preferably
included in Chapter 20 of the aforementioned pharmacology
textbook) .

Primary anxiety disorders, such as generalized anxiety
syndromes and obsessive-compulsive syndromes, are treated
with the categories of products already mentioned or with
benzodiazepines and/or buspirone.

However, all the conditions described have the

connotation of syndromes and are defined in the Diagnostic
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of all of these conditions is strongly recomended and
it 1s considered that about 75560f patients 5 derive
clinically significant benefit™fromthem

Phar macol ogi cal treatnment of enotional disturbances
is, however, acconpani ed by a nunber of side effects
including, anong others, alteration of the normal
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in terms of volume of transmission).

Therefore products that are able to modify the fluidity
and volume of the ECM can be wuseful for improving
intracerebral transmission.

Furthermore, it is known that the glycosaminoglycans
have a hyperanxiogenic effect when injected intracerebrally.
Summary of the invention

Now, surprisingly, it has been found in vivo that
glycosaminoglycans with an average molecular weight of 2400
(V200) D are able to correct emotional dysfunctions without
altering the normal state of consciousness, because of their
ability to prevent or reduce the alteration of the
‘extracellular matrix (ECM) in the brain.

Therefore the fraction of glycosaminoglycans having an
average molecular weight of 2400 (V200) D can be used for
the preparation of pharmaceutical compositions suitable for
the treatment of emotional dysfunctions.

Detailed description of the invention
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suitable for the treatnent of enotional dysfunctions.
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relates to the use of a fraction of

gl ycosam nogl ycans with an average nol ecul ar wei ght

of 2400 (V200) D for the preparation of
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The present invention relates in particular

glycosaminoglycan fractions with an average molecular weight

of 2400 (V200) D.

Preferably, the GAGs of the present invention are

20 obtained from hyaluronates, dermatan sulphates, chondroitin

sulphates, heparin and Theparan sulphates, or keratan

sulphates.

The said fractions can be produced by depolymerization

of the corresponding glycosaminoglycan(s) in various steps

25 comprising: irradiation of the glycosaminoglycan(s) with

gamma radiation, followed by gel filtration and

ultrafiltration. Methods for obtaining the glycosaminoglycans

according to the present invention are known in the art.

According to a particularly preferred embodiment of the

30 present invention, the fractions of GAGs of the present

invention are obtained from heparin, for example according to

the method described in EP 1181024.

Pharmacological tests
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the present invention are obtained from heparin, for
exanpl e according to the net h&)d descri bed in EP
1181024. Pharmacol ogi cal tests” WD 2004/ 103381

PCT/ EP2004/ 050860 4 For pharmacol ogi cal investigation
of the fraction of glycosani noglycans according to

t he present invention an experirrental nodel was
applie for the .foll ow nﬂ eval {é ons;
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experinments Thirteen Brown Norway (BN) rats were used,
obt ai n&d lferétﬂﬁlquartPaﬁhSprea‘gaéow@y Witd, the "open field" or
(P@dt@,_g@pol is In ) with weight of 300-350 g and age

11 nonths. 15 The animals were adapted to the new
envi rohheheatmnqv\mn whek saltetromea Zgegiwiribngtleny"Morris water

t&?% W ogi cal test. Assignnment to treatnent
ani mal s) or wwth the vehicle alone
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O PN e HE TN Fore ACCOTUnT i (AEEFSACPAr on of
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hodfBin JpeaAR-MRhA eyVERE . gl(wﬁalsﬁagoﬁﬂg YRUErwBth weight of
libitum All assessnents of

300-350 g and age of 11 months.

The animals were adapted to the new environment for two
weeks before beginning any treatment or biological test.
Assignment to treatment with the drug (7 animals) or with the
vehicle alone (6 animals) was randomized. The animals were
kept in individual cages and were assessed in accordance with
the Association for Assessment and Accreditation of
Laboratory Animal Care (AAALAC) in an environment with
controlled temperature (22-26°C) and with circadian 1light
rhythms of 12 h (light starting from 7:00 hours). The animals
were given food and water ad libitum. All assessments of
behaviour were carried out in a sound-proofed environment
next to the living quarters and between the hours of 09:00
and 13:00. At the end of the experiment, i.e. after 42-44
days of treatment with the product under investigation or
with the wvehicle, the animals were sacrificed with
pentobarbital sodium at high dose (100 mg/ kg
intraperitoneally). All the procedures were approved by the
Institutional Animal Care and Use Committee (IAUC) of the
Loyala University Medical Center (IACUC).



25 behaviour were carried out in a sound-proofed
environnent next to the living quarters and between

wo bm4haasss of 09: 00 and 13: 00. At the end of PEEEP2004/050860

10

15

experinment, i.e. after 42-44 days of treatnent with

the product under investigati os or with the vehicle,

the animals were sacrificed with 30 pentobarhbital

sodi um at hi gh dose (100 ng/kg intraperitoneally).

Al'l the procedures were approved by the Institutional

Ani mal Care and Use Commttee (1 AUC) of the Loyala
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is shown in the following scheme, subdivided into weeks.

Week Procedure

1 Arrival of the animals and adaptation in

individual cages

2 Start of measurement of the amount of water
consumed

3 Start of administration of C3 (25 mg/kg) or of
vehicle

5 Open-field (OF) test - 12 minutes

6-7 Morris water maze (MWM)

Acquisition (6 days)
Reversal (3 days)

8 Context-dependent fear conditioning (CDFC)
Adaptation (2 days)
Conditioning (3 days)

9 Sacrifice of the animals
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(2 days) Conditioning (3 days) 9 Sacrifice of the
animals 15 WO 2004/103381 PCT/ EP2004/ 050860 6 After
two weeks (one of adaptation ahd one for eval uati ng
the consunption of water) the animals were submtted
to the series of three tests: OF, MMM CDFC 5 OF
(open field) The behavi our resul ti ng from exposure to
a new ﬁgw ronnment (for nm nu

measur® ! ‘ﬁ@ﬁlob %n‘?es‘bg %g‘??%aa’?l% fR¢ one for

eavam@ﬂﬁm S)tl@é’ld &nduitienpl oFat ayekgSpense. addnde were
OF test was carried qQut on a platformwth the

dPHEREFBRS Bvd-hemseries efn khaee ksHih. The wal |'s

were gpnsiwmicteggcof varni shed pl ywood. The floor was
pai nt ed white and divided into 25 squares (25 cmx 25
ch¥ feperdfirkdwith a thin black line. In the corners

| ocat ohal LbAsGHAGS OLoblite gy SOUPLE [ RLBBGWDY 1B @ new

ni ne central squares o tform there were four
hehesr@uertn | ffaki antst enninTitespI apeomitwasmegsatetkntn of a

SRR LR, LR B e o cne
aaglp Wer £t @bs eraspdniser, 12 m nutes. Their behavi our was
recordfﬁk(Jg Vlégg% °3§§eﬁﬁﬁirleg out on a platform with the
dimensions 100 cm x 100 cm x 40 cm high. The walls were
constructed of varnished plywood. The floor was painted white
and divided into 25 squares (25 cm x 25 cm) marked out with a
thin black line. In the corners located at the edges of the
square formed by the nine central squares of the platform
there were four holes 3.5 cm in diameter.

The platform was located in a sound-proofed room with
indirect lighting.

The animals were placed at the centre of the platform
and were observed for 12 minutes.

Their behaviour was recorded on video cassette. The
following behavioural elements were evaluated: 1) the time,
in seconds, taken +to leave the «centre of the square
(measurement of fear or initial "freezing") and the time to
enter one of the squares alongside the wall (thigmotaxis); 2)
the number of squares trod on (horizontal exploration); 3)
the number of rearings, i.e. how many times the rat raises
itself on its hind legs (vertical exploration); 4) the number
of times it puts its snout into one of the holes in the
floor.

After each session the OF was washed with a 70% ethanol
solution to remove any olfactory stimulus associated with the

individual animal.



10

15

20

25

30

foll owi ng behavioural elenments were evaluated: 1) the
time, in seconds, taken to | eave the centre of the

weepeanes3sy neasurenent of fear or initial "freerdTBPI04/050860

and the tinme to 25 enter one of the squares al ongsi de
the wall (thignmotaxis); 2) the nunber of squares trod
on (horizontal exploration); 3) the nunber of
rearings, i.e. how many tinmes the rat raises itself
on its hind |l egs (vertical exploration); 4) the nunber
of times it puts its snout into one of the holes in

t fl.o After each session the OF was washed
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excltation or ron o e ani mal's e naze
constﬂmetmdzérwasacgmstnuaraqﬂfrndea bl&&trowwy&lnder (152 cm

d|a ter .and 7 i g nt ed ite, fil
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[c bel ow t he surface of the water, th
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in the range 22-26C. The reference points outside the
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San Diego |Instrunents, San Diego, CA). The vid
e M@ z€oMAEEt bePt ocortsd@rt,ton'ﬁl‘@}teebehﬂglgilt uaf e%lacabmmal was
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 engt h of the pat
Instruments, San Diego, CA). The video camera connected to

the computer was situated above the centre of the maze. The
computer calculated: 1) the length of the path (cm) taken by
the animal to reach the hidden platform; 2) the pause (sec)
and the distance (cm) travelled in each quadrant; 3) the
latency (sec) for finding and climbing onto the platform.

The animals were submitted to the test 4 times a day. In
each test the animals were placed at the edge of the maze.
The platform was always located in the same place (quadrant
1) for the first 6 days (learning) and was then put in a
different position (quadrant 3) for the "reversal" test
carried out on the next three days 7-9.

In the first test the animals were put in quadrant 2,
next to the one containing the platform, i.e. quadrant 1.
During the next three tests of the day the animals were
placed in the adjacent quadrants moving clockwise. The test
lasted until the animal reached the platform or up to a

maximum of 60 seconds. If the animal did not succeed in
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clinmbing onto the platform The animals were submtted

to the test 4 tines a day. In8each test the animals
were placed at the edge of the maze. The platform was

al ways | ocated in the same place (quadrant 25 1) for
the first 6 days (learning) and was then put in a
di fferent position (quadrant 3) for the "reversal"
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c%rh%c?ﬁ}écﬁioﬁ’é‘)l ‘?ﬂﬂg‘uﬁggt (Hgé%)sur es an animal's ability
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paired to an_adverse_ 10 unconditional stinulus (UCS)

TRREM S | 3G 1¥S Ser PEr nkRe | RTIMAd 'Songbddifye Haysiearn and

PEShEmte rANHeY el a@fi chh @ c@REBR! e5eAbS | (1Yot Ogt SR dY)ANGhat are
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The animals were adapted to a first environmental
context (context A) for two consecutive days.

On the third day the animal's behaviour was analysed
during three successive stimuli consisting of light followed
by shock (slight passage of current under the paws of
moderate intensity but enough to produce pain) which
represented the CS and the UCS respectively; these stimuli
caused a state of fear that was manifested in the phenomenon
of "freezing" (the animal freezes in a characteristic stance)
which measured precisely the degree of fear. This sequence of
stimuli in fact represents the events called "foreground"
that were carried out in context A.

On the fourth day, the animals were put back in context
A without any CS or UCS stimulus being produced. This made it
possible to analyse the animal's behaviour in "background”
(i.e. the environment in which the CS-UCS events previously

occurred) . Previous experiments indicate that lesions of the

hippocampus involve the total inability to remember that this
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three successive stimuli consisting of |ight foll owed

20 by shock (slight passage of ,current under the paws

of noderate intensity but enou%h to produce pain)
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fourth day i.s indicative o nory dysfuncti.qns; |.e.

¢ MBS PPREFYE it CParaRBlr o LML AR NALENtP HEespond
eweths feeerlihgd.tdd €iid haiffétdnttlagontBerannd@lavas that it
placed,in a different envirgnment (context B). and

0

RPYCEHESd i Ghe 2EPRGIYS EESPindsarapprifedhe olight stimulus,
deheeri wigs WhstiRRied! Be a8AkBhisefEnheed dhat this

stinmul us represented an event of an adverse nature,

i ndeperRRIANYE df atte BerRATCom7RRe SERESSt PHuPTI3Lbf Chrbers (48
UCR L¥Rg 10ovasnapgalied bp thi ﬁi@ﬁf?l eR- eIB?J};ﬂE‘érﬁ?l 18sted 8

ability"to respond Wwth freezing to this different
cohhekesi ndicated that it perceived the negative

Signififaggﬁtgﬁttﬁeéﬂéﬂ¥l5%£nE&Hgisted of a grating formed

from metal tubes with diameter of 2.5 mm, 10 mm apart
(centre-to-centre). The walls of the chamber were all of
Plexiglas™, the front wall was transparent, that at the rear
was black, and the others were white. The 7.5 W lamp for the
light stimulus was at the centre of one of the side walls of
the chamber, positioned 14 cm from the rear of the chamber.
The "foreground" conditioning of the third day was as
follows. After an interval of 2 minutes, the 1light was
switched on (CS) and 20 seconds later an electric shock was
applied to the animal's feet ("foot shock"), via the metal
grating, lasting 2 seconds with a strength of 0.8 mA of
alternating current, supplied from a Grason-Stadler
generator, model E1064GS. The animals were submitted to
another two sessions of CS and UCS each with an interval of 2
minutes, giving a total of 3 paired CS-UCS. All the sessions

were video recorded and evaluated later.
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8 mnutes. In context A the floor consisted of a
grating forned from netal gﬁs with dianeter of 2.5
mm 10 nm apart (centre-to-centre). The walls of the
chanber were all of 20 Plexiglas'", the front wall was
transparent, that at the rear was black, and the

ot hers mere white. The 7.5 Wlanp for the [ight

sti mul was _at _the centre of one of thggside wal,l s of

the ch eFXtﬁ%ElP oned SEAIOH'f ridm Hie FRUF Sessgns (for a
CB@E@Erof Thex" ionmegnhedsd= @oRdhyHEY) NGadf méASutdd I fh seconds
day was as . 25 follows. After an interval of 2
nPﬂuFlé% batie [9fghhenyddenreeprdings (CIPdafd Spopwatch.
secondénl aher :%:%%JQ CSHECK WS waaPPhi&d ©8aliA® but the
animal 's feet ("foot stiock™), via the metal grating,
| aBinabs Were ods s tdesk tengnly 6tiguduppand therefore the
a n Cyre [ 0 on- St e
qenet asr Ve e M e P e Rpth 28 Dl A ThacRsrouna
t@loamothee tmgm@eﬁsbﬁnghethStahd 08 pamhent § hFeeezing was
|nterval %gsr glVlng a total of 3 paired
o> Re *88s5M5R %%re vi deo recorded and
eval uacb:ed tJha:t eflfﬁ/D 2304/ 10633848xPCH E939041A£&D.86@he10chamber
e extent of free2|ng' in the four sessions
%%?“%Jforés XeFenilAghEdtal gty W%%Fy)l%é?“ﬁ@é‘guf\edﬂf’ﬂever' the
S@ﬁ@ﬂﬂﬁg Y e Rasikswal 1t heryifq0 IR KAitAIS B3iREod panel.
stopwat ch. On the fourth day context A was used again,
bTRe t FRANEe s 13| Sl et MinguBeieyBa™ dWhhGh s F?%‘Y%’% colour

agflat hedsrfgr elﬁlﬁ@dl&@éiysearf\t%‘:i_ fescrvaldiadidig t ﬁ‘ﬁe PetZyme™
response to the background alone, i.e. nenory of the

heaes¢e erfREbARENtStiMUddz| fif rEentneBsemedhaseorcf hshe 70%
tﬁ{:ﬁngncgfysomlt&e ufgef& rir{quont%%t %XtonB d’@y% l'!lselfjo F;I-.heAfter an

interval of two minutes the CS was applied (light for 20 sec)

three times with 2-minute intervals. No UCS was applied.
Therefore the fifth day served for measuring the foreground
conditioning, i.e. the association between environment and
hostility. Freezing was measured as on the third day.

Statistical analysis of the data was based on
calculating the mean values and the standard error (SE)
whereas comparisons between the two groups were made using
nonparametric statistics (Mann-Whitney "U" test).
Results

The amount of fluid consumed daily by the animals was 35.7 %
1.1 ml and the C3 had no effect on this consumption.

Open field

1) Time to 1leave the centre (seconds): mean + SE
(standard deviation)

(horizontal exploration)

Controls 25.0 + 8.0

C3 12.6 + 2.5



10 di nensions were identical to those in context A
However, the grating and the rear wall were repl aced
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Pet ZymeTM (whi ch renoves col our and odour)

i medi ately after each sessi 0:1 The Pet ZymeTm causes
ol factory stinuli different f 8mthose of the 70% 15
et hanol solution used in context A on days 1 to 5.
After an interval of two mnutes the CS was applied
(light for 20 sec) three tines with 2-mnute
intervals. No UCS applied. Therefore the fifth
day se Ve 0P ﬁeg\é\@gi ng the foreground conditioning,
i.e. the mesaCindnbert BEt Weer&HW et maad +26r
hostility. Freezing was neasured as on the third day.
St ati sty Si & 8f 4t he data was based on

cal cul@ i ng tixe +mgan val ues and the standard error
(SE) whereas conparisons between the two groups were
made USitRFt:nEnpgaPafBtric statistics (Mann-Witney "U'

test). Sl jd.c '
550 PR I . el SRS Bl o
ebf ecthen arhiigrooorstnpandn. apen fdaiseqlien€eneiboreases the

| eayv he centr secopds): ,nean SE 30 (standard
dgl\%%rg i|son)e qgf;gl%éﬁ?a ggi%ﬁl%?ati on) Controls 25.0

8.0 CamiR. (Mor2is WALEH0MA48B381 PCT/ EP2004/ 050860 11
Utest:;.n <0.05 2 tal nunmber of squares tr

rean th Gsara) SbsERAS SEEEoqio ot upt Y At EbePogres were
Oo9Se fRES EbE €Skl StEHQYed hahihs Bat gBAt AWrithol3 drBEaa8s Both
fggé profile of acquisition and that of "reversal" turned out
to be superimposable (data not reported). Since the evaluation
of this test is based both on the path length and on the time
taken to reach the platform, it can be stated that C3 does not
alter learning or motility and therefore does not exert any
stimulating action. In other words the animals treated with C3
exhibit neither sedation nor stimulation.

CDFC (Context-dependent fear conditioning)

1) Freezing time (seconds): mean +* SE in the 4 sessions

on day 3
Session Freezing time

C3 Controls
1 6 + 2.7 5% 1.1
2 30 £+ 5.0 * 48 + 3.7
3 61 £ 8,5 * 88 + 1.8
4 77 £ 9.0 * 86 + 6.4

* U test: p < 0.05

The results show that C3 significantly reduces freezing
in all the sessions where the CS and UCS stimuli were

applied, indicating an action on the foreground, consisting



of the environnent and as a consequence increases the
animal s' exploratory attitude. MW (Morris Water Maze)
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were observed between treated animals and control
animals. Both the profile of 2cquisition and that of
"reversal" turned out to be & peri nposabl e (data not
reported). Since the evaluation of this test is based
both on the path Iength and on the tine 15 taken to
reach the platform it can be stated that C3 does not

er learnin notili and therefore dq
e? rt TERyct §?1qrrulc’§t| r%ar%k‘tyl en n fefigd w@'rlgg‘ tH'éIe hostile
aghtalsnidreat ed with C3  exhi bit neither sedation nor

stimul ati on., CDFC (Context-dependent fear
condi t?brﬁ%g‘)ndZGafdeﬁéeEh%g‘“??W'( e dh@s Fovreindagef CDFC
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[y A show that C3 significantly
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for oun consi st WO,.20 4/ 103
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V\hbhtih@ Gosiit s e (f@rgrambntand) tisrd fiulicc addeatkliopst the fear
nmet on the fourth day of CDFC the animals were
pF%‘gﬂ Y9t he test chamber for a period of 8 5
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not

Freezing time (seconds): mean * SE in the 4 sessions on day 4

Session Freezing time

C3 Controls
1 23 £ 7.6 * 60 + 9.5
2 76 + 11.2 94 + 9.1
3 69 + 9.9 80 *+ 6.5
4 70 t 6.4 84 + 9.2

* U test: p < 0.05

The mean values of those treated with C3 in the first
session are significantly more reduced relative to those of
the controls, a general indicator of a more controlled fear
when faced with a hostile environment. In the last sessions
the differences between groups no longer remain and the
increase in freezing times settles at values that are not
significantly different between the two groups, indicating
that in both groups there is still the memory of an
environment that had been hostile.

3) The results for the fifth day, i.e. when the

environmental context is changed and only the light stimulus



envi sage any stinulus. In these conditions, however,
the animal tends to connect the environnment
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(foreground) and therefore devel ops the fear 10

condition. The results are sh wn in the foll ow ng
table. Freezing tine (seconds):” nean SE in the 4
sessions on day 4 Session Freezing tinme C3 Controls

123t 7.6*6019.5 276 11.2 94 9.1 369 f 9.9

80f 6.5 470 6.484 9.2 15 * Utest: p < 0.05 The

mean val ue f,those treated_ wth C3 jnt first
CEeLrBRIAFE Bhgrietesherpatarel  Bnimulry ofShid o ebsence of
t Basegpitiddle GOl pRkSenfecdeier e | THlilCAtiaLg @hbacOr €

controlled fear 20 when faced with a hostile
environnent. In the |last sessions the differences

bel-ueenProuRs RcbaRgs: hHEARI P &Ndid e sBEEEBRS bR day 5
freezing times settles at values that are not

sEgasiorant | y |dffdeniagt theeween the two groups,

I~

ndi cati ng thgtyinboth—groups—ties f t+H—the
renory of an |25 envi ronnent that Eogtﬁééﬁ hostile. 3)
The results farlg e d.i2fth day, i.¢l12wken.0he

nvironnental lecantevt i< chanaed i
L2i mul us WO 200 $04381 PCT/ EP2004//4568803 13 s
ApPT 1 ed but ngt) fdie @aisnt ul Stimul gy Gl igSoi A absence
pf the grating), are presented ip the follow ng
F4bl e. Freezi ngl40 e 4-Seconds): mpaR6 EE6id the

. (l = Fan | el H - 1) a3 4 1l
SESST UITSOIT Udy S OSESST UIT FIrecZT g 1T1e O LIt 1T 01 S

* U test: p < 0.05

The results show that the freezing behaviour is similar
in the two groups, i.e. there 1s a steady increase in both
groups. In the group treated with C3 there is an attenuation
of freezing which is significantly different from zero at the
sixth minute as well as being basically more reduced in the
entire session.

Conclusions

Treatment with C3, at a dose of 25 mg/kg/day for a
period of 42-44 days, shows the following effects.

1) Reduction in the OF emotive response and increase
in exploration.

2) Reduction in freezing during the CDFC in the
acquisition period (day 3), attenuation of it on exposure to
the hostile environment alone though without producing
hostility (day 4) and finally attenuation of it on exposure
in a similar new context and with partial stimuli (day 5).
All these three elements, in particular that relating to the
period of acquisition, are unambiguous indicators of better

adaptation to the environment and to its possible hostility.
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in the two groups, i.e. there is a steady increase in

both 10 groups. In the group]Freated with C3 there is

an attenuation of freezing whilh is significantly

different fromzero at the sixth mnute as well as

bei ng basically nore reduced in the entire session.
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reveal ed by changes in notor activity.
treatment of emotional dysfunctions.

The said compositions include a pharmaceutically

effective quantity of the active principle together with

15 pharmaceutically acceptable diluents or excipients and can be

in forms that are suitable for subcutaneous, intramuscular,

intravenous and oral administration.

Examples of pharmaceutically acceptable diluents

excipients are, for example: physiological saline solution,

20 colloidal silica.

The said compositions normally contain a quantity of

glycosaminoglycans in the range from 10 mg to 100 mg.

Treatment of emotional dysfunctions comprises

administration of approx. 10 mg to 400 mg/day of active

25 principle to the patient.
In particular, administration of 10-50 mg/day

preferred for subcutaneous, intramuscular and intravenous

administration, whereas administration of 50-100 mg/day is

preferred in the case of oral administration.
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Therefore, the results obtai ned denonstrate that C3
i nproves the enotional response to the environnent

wowdhoesssl acti ng as a CNS depressant or sti mul BCt/EPZDNEL050860

gl ycosami nogl ycans wi th anifverage nol ecul ar wei ght
10 of 2400 (V200) D can therefore be used for the
preparati on of pharnaceutical conpositions that are

CLﬁ¢&gable for the treatnment of enotional dysfunctions.

said conpositions include a pharnaceutically
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CLAIM5 1. The use of 'a gl ycosam noglycan fraction

HEMHGRS R NQRdiVEge ol dAGiaki ght ®%  2400°P%280$dD by
ﬁfgpgﬂyﬁéyyyy% i3 9F ek ﬁ armaceuti cal comnpositions

that are able to prevent or 5 reduce pathol ogic

- dngesairding etto aceldimar hattéx 8n vhersimi nthe said

pharmaceutical compositions is for use in the treatment
of emotional dysfunctions.

Use according to claim 4, wherein the said emotional
dysfunctions are:  depressive disorders, anxiety
diSorders, anxiety neuroéis, agitation, confusion. ’
Use according to .claims 1-5, wherein the said
pharmaceutical compositidns contain frbm 10 to 100 mg of

said glycosaminoglycans having an average molecular

weight of 2400 (V200) D.

. A method for the treatment of patients with emotional

dysfunctions, comprising the administration of from 10 ‘to

400 mg/day of glycosaminoglycans having an average

molecular weight of 2400 (V200) D.

. A method according to claim 7, wherein from 10 to 50

mg/day of the said glycosaminoglycans is administered to
the patient by the subcutaneous, intramuscular or

intravenous route.



2. The use according to claim1 wherein said
gl ycosam nogl ycan fraction is obtai ned by
waole@ahyiser i zati o. n of hyl uronates, derman der nE¢EBP04/050860
sul phates, chondroitin sukliphates, heparin, heparan
sul phates or keratan sul phates. 3. The use according
to claim?2 wherein said glycosam noglycan fraction is

obt ai ned by depolynerization of heparin. 15 4. Use ’
9.aécarefinng t aCePBAFRY 1t GLaimher ei A1t G gfrom 50 to 100

phar eutd c Sy ' 4, t ‘i

e R e e R e L
-t ahel pamiéntwbgr €he pthelsabdtenoti onal dysfunctions

are; depressive disorders, anxiety 20 disorders,

anxi ety -neurosis, agitation, confusion. 6. Use

according to clains 1-5, wherein the said

phar maceuti cal conpositions contain from10 to 100 ny

of said glycosanm nogl ycans havi ng an aver age

nol ecul ar wei ght of 2400 (VvV200) D. 25 7. A nethod for

the treatnent of patients with enptiona

dysfunctions, conprising the admnistration of from 10

to 400 ng/day of glycosam nogl ycans havi ng an average

nol ecul ar wei ght of 2400 (V200) D. 8. A nethod

according to claim7, wherein from10 to 50 30 ng/day

of the said gl ycosam noglycans is adnm nistered to the

patient by the subcutaneous, intranuscular or

i ntravenous route. WO 2004/103381 PCT/ EP2004/ 050860

16 9. A nethod according to claim.7, in which from50

to 100 ng/day of the said gl ycosam noglycans is

adm nistered to the patient by the oral route.



