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Background of the invention

Traumatic, asphyxial, hypoxic, ischemic, toxic, in-

30 fectious, degenerative or metabolic insults to the cent-
ral nervous system (CNS), peripheral nervous system (PNS)

or autonomic nervous system (ANS) often result in damage

to several different cell types. Examples on a degenera-
tive condition in the CNS are Parkinson and Alzheimer di-



as well as loss of nyelin and ol i godendrocytes.

Anot her illustration of a degenerative disorder caused
whygooa/oBase of neurons is Al zheiner's di sease. PCT/SE2004/001369

Additionally, there are many instances in which CNS,

PNS and ANS injuries or diseases are associated with

damage to oligodendroglia, astroglia, satellite cells,

Schwann cells, mcroglia, vascylar cells and neurons.

I n general, repl acenment of neurons and differentia ted
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30 There exists an omnipotent cell population in the
brain, named the progenitor cells, as in other tissues in
the body of adult mammals, including humans. Neuronal
progenitor cells are stem cells and reside in the subven-
tricular zone (SVZ) at the lateral ventricles of the

35 brain and in the subgranular zone (SGZ) of the dentate
gyrus in the hippocampus, where such cells continuously
proliferate, and migrate into the adjacent brain struc-



pus. (Ref. 5) It ought to be stressed that a conside -
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glial cell characteristics (Ref. 3, 4 5). The

neurogenesis in the dentate gyrus is in itself

especially intriguing as the hippocanpus is intimtely

associated with spatial |earni and nmenory (Ref. 6).
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25 (NMDA) receptor antagonist or by the removal of the
adrenal glands, which latter results in reduced levels of
or absence of corticosteroid hormones (Ref. 7, 8).
Additionally, the exposure to an enriched environment is
accompanied by an increased number of surviving, newly

30 formed granule cells as well as by increased total number
of surviving neurons in e.g. the dentate gyrus (Ref.9).
The formation of new nerve cells turns reduced with age
(Ref. 3).

Diminishing the inflammatory reaction in a nervous

35 tissue after an injury or a disease is beneficiary and

results in an increased number of surviving neurons,

improved and extended formation of synapses and reduced
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The human AF protein is a 41 kD protein, when isolated

fromthe pituitary gland, conprising 382 am no acids.
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30 related to the degradation of surplus proteins as well as
short-lived, unwanted, denatured, misfolded and otherwise
abnormal proteins. Further, the AF/S5a/RpnlQ is involved
in the distribution and transportation of cell consti-
tuents, most evidently proteins.

35 Davidson and Hickey (Ref. 11, 12) report in two ar-
ticles published in 2004 in international, scientific
journals, that they had generated an antibody against AF,



fragnents thereof are further capable of rescuing

nervous tissue constituents and support proliferation
wobkoosnseeani tor cells prevailing in the adult QONSI/SEI0$001369

suggests a new and exiting node of action in that A F

and its fragnents could nediate the rescuing and

survival of affected cells, as well as facilitating

proliferation and mgration of; stem and progenitor

cells in the SVZ and SGZ. In particular, the inventors

havehi@t ogsiuzetiethin £ farmmatint o &CRST hORT agrRsHLS THREr 56F

cans oA thetHeShFaELdON pahePdi Bppl BgaNRfAkinanpatent

neryous tis consti tuents, migration and
di fxlg?ﬁen]t atﬂgn of progenitor cells and the formation

of Symepsesibhéheeénventseing cells and new cells,

facili ta{tﬂen%rélé@ﬁ’@sﬁn‘fr&{ﬂ@sl mv@naofqu@@fp&rﬁng@cwew
ecr.eas te

and
Gogber 418 6n SARA T SLab el TR GRE TREBHesdnmoroving
i nven¢ i mpatihusfpnevirdes @lsmwsandl& nptd ¥edngridis nco

treéﬁdY&H‘ﬂéd%%lB% tg¥3£9ﬁ§éﬂé”3¥ Q&auﬂh?eﬁﬁfihMﬂhﬂybns and
di sor ders of nt er

[or Ng %) f daced
t hefk b@r?ﬁr&ﬁs&é@ 69 §PBF?H%%' Pt SBaRERIETd Py Tedd
10 nf Loencef orenviomsf ahetion aid thhe imhdbaeind hehd riginmagagn

spi pal  gory ﬂf&v@%' Ehgammddvm:lolf di ngm BNSnd other
retain the a gener at e neur on rou1:01{1or‘ﬁsD

|i f &1ssye W%W&Ptﬁs FRSE} S5 G e ﬁ{:l‘?‘étst 7&d

to ecestainy reg arnssorl yBelNefi erieir @rigecygki kdvedbdan and
tenhé%ﬁﬁ{&{tye@' %anCUbggc&fé]!scﬁ{secl%eﬁ{@tgg it h@w and
rolirferation o st ém or _progenitor cel
$ eséargRetendinggecd ehe Presdet GARFENE; 8% r?%CLHé%%Wé?”OHS
ob viesse tdiaistdentcaics ARdf sagent prmoéscaea nbey oS
ti d

'ngysglﬁﬂfonc fg%li%% éevgm@g%ﬁﬂ ey %Ei@ncﬁé NeW s

cel I Ng ocesses synapses e ween
cel FEIIPELhas r}%«waglﬁlr ﬁﬁ?—éitﬁ@ﬂgw%eeéﬁ faé“dﬁanth%ttlﬁt A’ and
posartbl erigndmeatconedr akdi 488 Uehd asscafiher amd GNEvival of

2hNSul g E%éju{énﬂ% the W?Qr §Sf£éaflalﬂé%9¥1§egkoﬁi§@9§&o% and

d| N5 e ddnminis I on t1rve anmount
of mlgr@‘pl@reroﬁ &FtemARDEr BERBARSLOY (Cqld st hstRBsIYblad
to rescue nervous tissue, and to affect cell

formation, mgration ap gedif‘freerw(g}tg %talvgnrgg ?Iﬁy{@@%}lat AR

formation al?af er e tﬁér neuronal ~and
t he a@NSce PNS orf yaNSeait st §hprevdnean H@dé‘éétPeF%? egpstruc-
odet arbat | pBHfr SalcdGRIrk8ibA of nervous tissue consti-

tuents, migration and differentiation of progenitor cells

and the formation of synapses between existing cells and

new cells, facilitating synapse formation and functional

recovery as well as decreasing the rate and extent of de-
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The present invention thus provides a new and impro-
ved means to treat injuries to, dysfunctions of, diseases
in or disorders of the CNS, PNS and/or ANS, inter alia,
and thereby provides possibilities for beneficial in-

35 fluence on the function of the tissue.
The brain and spinal cord in adult mammals, inclu-

ding humans, retain the ability to generate neurons
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In the subsequent text, amino acids are named accor-
20 ding to the in biochemistry commonly used abbreviations
based on the use of a single letter to identify each ami-
no acid. '
In one aspect the present invention relates to the
use of
25 an antisecretory protein or homologues thereof
having the same functional properties;
or an oligo- or polypeptide or derivatives thereof

comprising an amino acid sequence of Formula T:
30 X1-V-C-X2~X3-K-X4-R-X5 (Formula I)

whereiln
X1l is I, amino acids nos. 1-35 of SEQ ID NO:1, or is
absent
35 X2 is H, R or K
X3 is S or L
X4 is T or A
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In a third aspect the present invention relates to

the use of an egg yolk with a high level, preferably at
least 1000 FIL units/ml, of antisecretory protein or

30 homologues thereof having the same functional properties,
in the manufacture of a food or a medical food for the
treatment and/or prevention of a condition associated
with or characterised by rescue or by a pathological loss
and/or gain of cells and/or brain oedema.

35 In one embodiment of the invention the condition is
characterised by displaying a pathological degeneration
of, loss of ability and/or loss of control of regenera-



axonal damage caused by concussi on, contusion, axonal

damage caused by head trauma, axonal damage caused by
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spinal cord after disease and/or trauma, in another

enbodi nent said condition is characterised by nenory

loss, and finally in a |ast enbodi nent of the new uses

the condition is brain oedema,gnultiple sclerosis, as

phyxia, hypoxic injury, ischemc injury, traumatic
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malignant, inflammatory, auto-immune or degenerative

25 disorder.

In a further embodiment the condition is caused by
axonal damage caused by concussion, contusion, axonal
damage caused by head trauma, axonal damage caused by
small vessel disease in the CNS and/or damage to the

30 spinal cord after disease and/or trauma, in another
empbodiment said condition is characterised by memory
loss, and finally in a last embodiment of the new uses
the condition is brain oedema, multiple sclerosis, as-—
phyxia, hypoxic injury, ischemic injury, traumatic in-

35 Jjury, Parkinson’s disease, Alzheimer's disease, stroke,

Méniére’s disease or demyelinating disorder.



wherein Xl is |, amno acids nos . 1- 35 of SEQID
NO: I, or is absent X2 is H Ror KX3is S or L10 X4

WO 2005/08024A X5 is amino acids nos . 43-46, 43-5BCT/AB2008M01369
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pharmaceutically acceptable salt thereof. In one
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ted so that the active substance will pass into the cere-
brospinal fluid of a patient when it is administered to

20 said patient. "

In a sixth aspect the present invention relates to a
method of propagating, inducing, reducing and/or main-
taining the genesis of an isolated stem cell and/or stem
cell progeny from any germinal layer in vitro, charac-

25 terised by treating the isolated cell with an antisecre-
tory protein or homologues thereof having the same func-
tional properties, or an oligo- or polypeptide or deriva-
tives thereof comprising an amino acid sequence of Formu-
la I:

30

X1-V-C-X2-X3-K-X4-R-X5 (Formula TI)

wherein
X1 is I, amino acids nos. 1-35 of SEQ ID NO:1, or is
35 absent
X2 is H, R or K
X3 is S or L



X5 is amno acids nos . 43-46, 43-51, 43- 80 or 43-163
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25 patient in need thereof an effective amount of an
antisecretory protein, or an oligo- or polypeptide or
derivatives thereof comprising an amino acid sequence of

Formula I:
30 X1-V-C-X2-X3-K-X4-R-X5 (Formula I)

wherein
X1 is I, amino acids nos. 1-35 of SEQ ID NO:1, or is
absent
35 X2 is H, R or K
X3 is S or L
X4 is T or A
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spinal cord after disease and/or trauma, and in stil
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25 tion is associated with or characterised by a patholo-
gical loss and/or gain of neural stem cells or neural
progenitor cells, and in still another one the condition
is associated with or characterised by a pathological
loss and/or gain of oligodendroglial, astroglial, Schwann

30 cells, and/or neuronal cells and/or cell populations.

In a further embodiment the condition is associated
with or characterised by a pathological loss and/or gain
of non-cholinergic neuronal cells, cholinergic neuronal
cells and/or glial cells, and/or cell populations, and in

35 still another one the condition is caused by damage to
the central nervous system or a defect in the central

nervous system.



b) propagating said isolated cell in vitro; followed
by c) transplanting said propagated cells into the
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aChié@MEjfunctional properties, or the oligo- or polypeptide
or derivatives fhereof is formulated into a medicament so
that the active substance will pass into the ventricles
25 and /or other cavities in and/or at a patient’s brain
when it is administered to said patient, and in a final
one the antisecretory protein or homologues thereof
having the same functional properties, or the oligo- or
polypeptide or derivatives thereof is formulated into a
30 medicament so that the active substance will pass into
the cerebrospinal fluid cof a patient when it is adminis-
tered to said patient.
In a eighth aspect the present invention relates to
a method of propagating, inducing, reducing and/or main-
35 taining the genesis of an isolated stem cell and/or stem
cell progeny from any germinal layer from a patient,

characterised by:



by utilizing the patent describing the method of
i nduction of A:s by the adm nistration of AF
wo paaosage f oods (Ref. 15) . Anot her enbodi nent POF/SEI964/001369
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reduced or abol i shed secondary degenerative effects.
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In one embodiment of the two methods just described
said isolated cell is selected from the group consisting
of fibroblasts, macrophages, vascular cells, bone cells,

30 chondrocytes, myocardial cells, blood cells, neurons,
oligodendrocytes, astroglial cells, Schwann cells,
progenitor cells, stem cells and/or cells derived from
progenitor cells or stem cells.

In some embodiments of the invention, the polypep-

35 tides of Formula I may additionally comprise protecting

groups. Examples of N-terminal protecting groups include
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30 The condition to be treated may be caused, inter
alia, by one or more of traumatic asphyxia, neuropathic
pain, hypoxic, ischemic, toxic, infectious, degenerative
or metabolic insults to the nervous system. These often
result in damage to several different cell types. Thus

35 damage to brain due to any of the mentioned reasons,
frequently causes neurological, cognitive defects and

additional psychiatric symptoms. In other cases the con-
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The invention particularly relates to the treatment
30 of conditions associated with or characterised by a loss
of stem cells, preferably neural stem cells, or condi-
tions characterised by or associated with a loss and/or
gain of progenitor cells. Additionally, the invention
relates to improved survival of stem or progenitor cells
35 transplanted to nervous tissue.
The invention also relates particularly to the
treatment of conditions associated with a loss and/or a



nmuscl e di seases or damages, cancer (tissues affected

by cancer) pancreatic dysfunction and inflammatory
whowslod3dicease . The pharmaceuti cal conpositi OPCDBE2004/001369

medi canment of the invention may additionally conprise

one or nore pharmaco - logically acceptable carriers,

reci pients or diluents, such as those known in the

art. The conpositions or nedic nts may be in form

of, for exanple, fluid, sem-fluid, sem -solid or

sol ighigomtpdsE ¢ oarst isuictd asllbut Imotnd ipretfedred, embodiment

d'SSQkN%QfEé@@ﬁtlagéH“dglll'QdeﬁonéqﬁﬁJ§§ %%?Ehhgge cells,
sal i ne,_ ,vari ous sa sol uti.on, ucose solutlons

oSBT BRY B S et TR tpranu! ol e T \at BFuFonal
powderld.s, nepi dcabisl el lsi endospakies, akmmopaﬂbbdles;ver,

%prQ&ﬁ&ne§er9§9éS’céﬁHEgEyﬁeoglggﬁéCefun&“ﬁﬂgéh% exocrine

dISp FSIOHS, suspens| ons, enuIS|ons and m xtures

t herB6Pd FhESLONpIG 1950 R IRy B8 Rl BsHealE ofds Fite
to auﬂlwenPreﬁaiamﬂyarm&eeunfcakeptastednaeluakang hatoonal

Con%kﬁﬁfa né§ Lhon éJg}d%&%Q%L'BX G4 £ %ﬁ%%%%ysgﬂwann

oligo - pep t] des “or Of {he prote
obvﬁ6ﬂ§SVh8F ? ShpSsli €8RS -can i nclude A F induci ng
. 1bood or &g ymﬁéﬁxlaMnaﬂmocpmbahaehi@ﬂbIuﬁ@ebf af pdFypeptide

A Faaag, FFQ gf 2Rds Al R ef @@gg@{% 39?; N SRh gdlofﬁh 1Yo

In conp osit1ons or suc
poséﬂanE&@CWFﬁsow 3 andé«sr@m@n&f fsé\r Bea@elnsr éner aerbpallsmg
admth skeledioretd \natvoper aiakly. af delands ddulating the

d b
ona e SpENe Age o REACT BLBLERLEG, Dol PERLOS:
ldeposinEPgRs TREVRYMPURILS dRs the ﬁ’é%h c%lﬁsemnsi/@ayz%ﬁé

f or mul at Adfﬁﬁ@l@éﬂlé}@)dcﬂn@ﬁﬁveﬂt t@@ainmﬁlmcgubw@és a
pract i ton. The scigence

or acti a2, PE ppedi e in TR B9 aplBhl K1 G enG ke e
PA, @@O@YPSBRP@ @q@wﬁm -ce(Ms 3nahlde " Bt yasimepédiiag ofontac-

Pharﬂm@euhbcgteﬂ STty pes %{Vl\(r&v@dbt:eﬂn bvn%/\@ﬁl&lhl &K, adoun® of
e e

2D g 5oaTeb E D PoriE LSRR 8 B La SR P S BGE aa T3

accéptlablle excipients in a conposition or nedi canment
for use @ﬁgougé@gartco rt@oliBvent 9o mﬂeﬂﬂl%noe&bnyﬁéferably

concentialLan Lhereol day,r 8, LLx be, determ 1o B,y
accepkﬁ@temedccglemmndxthmnﬁtaﬁfectgmgtgaihologlcal loss or
25 gain of progenitor cells and synapses between neural
cells and/or cells derived from neuronal stem cells. The
methods may thus be used to prevent, treat or ameliorate
damages, diseases or deficits of the CNS, PNS and/or the
ANS. The pharmaceutical active substance used accofding
30 to the invention is especially suitable for the treatment
of conditions affecting the Schwann cells, satellite
cells, oligodendroglia, astroglia and/or neuronal cells.
Such conditions may, e.g. be due to due to CNS damage or
deficits, neuronal cell loss or memory loss. Such condi-
35 tions may, e.g. be caused by a number of different fac-
tors or diseases such as traumatic, malignant, inflamma-

tory, oedemic, autoimmune or degenerative disorders, such
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The compositions or medicaments may be in form of,
for example, fluid, semi-fluid, semi-solid or solid com-
positions such as, but not limited to, dissolved trans-

30 fusion liquids, such as sterile saline, various salt
solution, glucose solutions, phosphate buffer saline,
blood, plasma or water, powders, microcapsules, micro
spheres, nanoparticles, sprays, aerosols, inhalation
devices, solutions, dispersions, suspensions, emulsions

35 and mixtures thereof. '

The compositions may be formulated according to con-

ventional pharmaceutical practice, taking into considera-
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25 skilled in the art of pharmaceutical formulation can find
guidance in e.g., "Remington: The science and practice of
pharmacy" 20 ed. Mack Publishing, Easton PA, 2000 ISBN
0-912734-04-3.

The choice of pharmaceutically acceptable excipients

30 in a composition or medicament for use according to the
invention and the optimum concentration thereof may rea-
dily be determined by experimentation. Also whether a
pharmaceutically acceptable excipient is suitable for use
in a pharmaceutical composition is generally dependent on

35 which kind of dosage form is chosen. However, a person
skilled in the art of pharmaceutical formulation can find

guidance in e.g., "Remington: The science and practice of
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pa tient's brain In one enbodi nent of the present
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20l i al The compositions for use according to the invention
may include all kinds of solid, semi-solid and fluid
compositions. Compositions of particular relevance are
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The pharmaceutically acceptable excipients may in-

30 clude solvents, buffering agents, preservatives, chela-
ting agents, antioxidants, stabilisers, emulsifying
agents, suspending agents and/or diluents. Examples of
the different agents are given below.
Examples of various agents:

35 Examples of solvents include but are not limited to
water, alcohols, blood, plasma, spinal fluid, ascites
fluid and lymph fluid.



cells after either neuronal, oligodendroglial or glial
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app%épr h?e %%ﬁﬁﬁ y actlve substance through a surgical-
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In one embodiment of the present invention, said
30 pharmaceutical composition is formulated so that the ac-
tive substance will pass into the ventricles of a pa-
tient’s brain
In one embodiment of the present invention, said
pharmaceutical composition is formulated so that the
35 active substance will pass into the ventricles of a pa-
tient’s brain or intp the cerebrospinal fluid of said
patient, when it is administered to said patient. This



tions and for a tinme, which is sufficient to achieve

t he23 desired propagation, induction, reduction and/or
worahos/osem@nce . Wien cells are to be renoved fPOTSE2004/001369

patient for in vitro propagation, it may be

advant ageous first to increase the nunber of

progenitor cells in the patient. This will better

facilitate the subsequent isola{ion of said cells from

patients. The nunber of progenitor cells is increased
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aXOQ?J é¥¥§% %egéufﬁﬁé both prophylactic and therapeutic
treatments are included in the scope of the present
invention. The terms “treatment” or “treating” also refer
to the effecting of cell genesis from stem cells or

30 progenitor cells by inducing the genesis of
differentiated cells, such as e.g. neurons and/or glial
cells after either neuronal, oligodendroglial or glial
cell loss in the CNS, PNS or ANS, or to prevent the nor-
mal age-related deterioration in the CNS, PNS or ANS or

35 other structures in the body. The treatment may either be

performed in an acute or in a chronic way.
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Thus the 1nventlon also provides a method of propa-

25 gating, inducing, reducing and/or maintaining the genesis
of an isolated stem cell and/or stem cell progeny in vit-
ro, characterised by treating the isolated cell with a
polypeptide comprising the amino acid sequence of Formula
I. Preferably, the isolated cell is selected from the

30 group comprising epithelial cells, fibroblasts, osteo-
genic cells, macrophages and microglial cells, chondro-
cytes, myocardial cells, blood cells, neurons, oligodend-
rocytes, astroglial cells, progenitor cells, stem cells
and/or cells derived from said cells. In general, the

35 isolated cell will be treated under appropriate condi-
tions and for a time, which is sufficient to achieve the



i.e. mtotic, inthe S&Z is significantly increased at
7 d (B), and at 28 d (C) after seizures. The insert in
w@®2008/082¢6n one anot her section of the sane braP@I/SE2004/001369

stained with the sane approach nmethod, illustrating
two positive = mtotic cell clusters. GCL = granul ar
cell layer, Hl = hilus. Scale bar = 200 mB , C, 20

m(insert in B). Figure 2 . Phgto of brains fromrats
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|ncr easegcytphés Adur bR s & Vit may 2iso’be used to
induce immature or multipotent cells to activate specific

25 developmental programs as well as specific genes in the
aforementioned cells.

By the above mentioned term “cell genesis” is meant
the generation of new cells such as neurons, oligodendro-
cytes, Schwann cells, satellite cells and astroglial

30 cells from multipotent cells, progenitor cells or stem
cells within the adult CNS or PNS or other organs of the
body, in situ or in isolation.

Furthermore, the invention also relates to the the-
rapeutic use of substances that decrease the amount of

35 active AF or naturally occurring analogous of AF in the
patient and thus decrease the genesis of new cells, e.q.
of oligodendrocytes in patients with axonal or spinal



The follow ng experinent was perfornmed to assess
whet her adm ni stration of AF influenced the

woemsogenesi s in the brain of a normal adult neOTEE2004/001369
the rat. Rats (body weight 180 - 350 g at the start of
the experinments), male and fermal e, were purchased from
B & K AB, Stockholm, Sweden. The animals were kept in
cages of approved type and si zg, and the light was on
fromO06 to 1 . The regional anrmal experinents ethical
comedieanguant eduplerad ssdoorlf dambbe exysyd nie/ntcsmcussmn,

Measyr &5, (Welh& k@Qu§éH é?nﬂgadd%§§8g%°réx h%gengused

test rats vvere on SPC pellete
n eXf rsfeett of’eSP@lf%%s%ﬂsq é@sﬁhfocﬂﬁysa‘ﬁlﬁ Cia@age o the
sacrspﬁmzﬂ cbhd anteml&iserse pot/exposednd O BAYSWEJEEYsuch

o omﬁrtvgn%%sﬁg%p&%@gsed nl-gl%o(ﬁ%§ WEL& a%estg g;lt&sgs

y el ther an intraabdom na |njec ion of an dV
SFarBPLaftebdPhiindrasearige®8r *BfCate i nhal ati on
of [ sofl u;dmaeeAFTmpgtdrm:rsacuhté gavebyswas openred,1st Bad espe-

ol toyonty kelecat theheart eannabed a0 & deperedna ceay

bal ance ere W fh heparin ad
i nf ugep s rtpnééaménq/a?g@hm@m%yst énp@}-mﬁnﬁ@@d comprising

IﬁherfﬁéthLnoaabUﬁfgé@ﬁhﬁdHWﬁﬁ dehyndeasol tly i ivdesalinngrder

was {§ﬁf§%3 1E8t Ifeg g&&lssgf e%%%ntgal%gé tt%%ggralg’said
spinal_cord, e tina ronal par nervous
tisseRslswere dis sected and further fixed over night

;n bgffem@@&%@rﬂﬁélﬁkéébﬁﬂ“id@éb@1oﬂh§eI§ﬁ€s %ﬂﬁﬂ@EmQy to a
ore [ 0.ca i ssecte

rrﬁrqeordszfn r%uP%e manec\ﬂngﬁgéﬁn%/ojsrh &gﬁﬁ or PNS
@dde@am iage p@agé@teme@ hyn ratbeyostase Wy crofer gain
The ¢hideisect b9n§ff§ct1r295 Al CkreMeE gl 1hedy RcRssedr
for | noh| st ochem c(g q%gjo%stra%honﬂ of the b _
di st¥Fbuti ShaHas pr 2VaIsH f ofh BT grY be e
ri bom&:llle/otuIS@éu&eﬁ@mt’amat(JRNR)an@Fpg pagyerani renzpaie cefl. con-

?ey a{&%ﬂsa%eofcﬁéra@y A?Mo%\/r&ﬁqaegbay, Mﬂﬁéd*%%%' kaig
or na

In
Ao T oA RARS (A Ceé S RoRY PF i ee CoL Lods
for eem@iqr @ﬁdnt hé hep}mcanpus wer e enbedded in

paraf finyandspro. eesseck Q'I%sd%%‘ifnb?qe_gyalp@é’r? rddeddfbrein to
m Cr osco of sections, processed f

munohirSt'Geh &t SO yPER &t eo%é‘d’nlpﬁ&tﬂflﬁeé’t‘ naefi‘ﬂtn%fa%& pEAuence
adul ¢f riedsndflar Iat theastvel( iday seweth s SR@1faonids mutandis,

25”Cf§f9‘§<¢dcot?> ©196EHE L 80 & M iR akiyf ecabhpgs Sl Smino
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ting of an amino acid seguence of Formula I.

The polypeptides comprising an amino acid seguence

of Formula I may be produced by standard means, including
30 recombinant and synthetic routes.

The invention will be more fully understood when
reading the following Examples, which are intended merely
to illustrate, but not to limit, the scope of the inven-
tion.

35 Description of the drawings

Figure 1. Confocal immunofluorescence micrographs of
dentate gyrus from a sham treated control brain (A) and
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identity of the newly forned cells was disclosed
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25 fed on SPC reduced the brain damage, as further confirmed
by light microscopy of stained sections.

Figure 3. Photo of brains from rats 6 days after
that a freezing probe had been positioned for 40 seconds
on the outside of their skull bone. The three brains in

30 the upper row are from adult rats that had had free
access to standard pellets and tap water prior to and
after the brain injury. Note the minor bleedings and the
shallow defect in the brain tissue. The three brains in
the lower row had had unlimited access to SPC food and

35 drinking solution for 5 days prior to the exposure of the
outside of the skull bone to a freezing prcbe and then
for the next six days, prior to sacrifice. Note the less
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st em an rogenitor cell's nmust be stinulated in order

to ventricle of the heart canulated and a tempered balanced
buffered salt solution, with heparin added, infused to
rinse the wvascular system from blood. Thereafter, a
buffered formaldehyde solution in saline was infused to

30 fix the tissue. Eventually, the brain, spinal cord, re-
tina and.additional parts of nervous tissues were dis-
sected and further fixed over night in buffered formalin
in the cold. The next day, the forebrain and the hippo-
campus were dissected, rinsed and immersed in buffered

35 saline with 20 % sucrose added prior to sectioning in a
cryostate microtome. The thin sections, 5 - 25 um thick,

were then processed for immunohistochemical demonstration
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The following experiment was performed to assess the

damage caused on the rodent brain by the application of a
very cold probe on the outside of the skull bone

30 Rats (body weight 180 - 350 g at the start of the
experiments), male and female, were purchased from B & K
AB, Stockholm, Sweden. The animals were kept in cages of
approved type and size, and the light was on from 06 to
18. The regional animal experiments ethical committee

35 granted permission for the experiments. Measures were

taken to reduce discomfort and pain.
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osparsen EheighbBeEW §€ 3-5 mm, immediately underneath the
part of the skull bone exposed to the cooling (Fig. 2). A
shallow depression indicated that there was a loss of
nervous tissue. There is an oedema in the penumbra, i.e.
the brain substance bordering the central zone of seve-

30 rely injured nervous tissue. The ocedema could at closer
inspection be revealed to be spread to the white matter,
most evidently on the same side as injured. Light micro-
scopic examination of stained, thin sections disclosed
necrotic tissue in the centre of the injured cerebral

35 cortex, with oedema which is likely to add to the secon-
dary tissue and cell damage in the penumbra. The primary
damage is the one taking place during the first few se-
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the affected nerve cells to survive, recover, and rein-
tegrate structurally and functionally must be considered
30 as highly beneficial. Further, cytoskeletal constituents,
such as neurofilaments and microtubules, are éuffering at
a neurotrauma and accumulate, forming aggregates and
tangles, which make the primary injury worse and even de-
leteriocus. Axons and dendrites appear as being irregular-
35 1ly beaded, swollen and distorted due to the focal accumu-
lation of cytoskeletal constituents, cell organelles and

amyloid. Due to the disorganisation of nerve cells after
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25 Injured and dying nerve cells are seen in the penumbra as
well as surviving ones. Most nerve cells show accumula-
tion of neurofilaments, B-APP and Af. It is concluded
that the freezing of the brain through the intact skull
bone results in a reproducible manner in damage to the

30 Dbrain.
Example 3: AF:s rescue freeze-injured brain tissue, as
investigated after 2 days

The following experiment was performed to assess if

increased occurrence of AF in a body affected the extent

35 and severity of a brain injury caused on the rodent brain
by the application of a freezing probe on the outside of
the skull bone, exerted neuroprotection.
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the reference animals, supplied with standard food and

tap water. However, there was a certain variation in the

extent of the neuroprotection exerted by the SPC food and
30 drinking fluid after two days.

It is concluded that the experimental induction of
increased formation of AF in a body results in neuro-
protection as disclosed by reduced brain tissue damage
after a focal injury, investigated after 2 days.

35 Example 4: AF:s rescue freeze-injured brain tissue, as

investigated after 6 days
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30 dings of axons and dendrites were sparse. There was a
distinct astrogliosis in the penumbra region, but not as
extensive and widespread as in the corresponding brains
from rats having had standard pellets and tap water.
There was, however, a variation in the extent of the

35 neuroprotection exerted by the SPC food and drinking
£luid.
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pell ets. There was a considerable variation in the
extent of the neuropro tection exerted by the SPC food
and drinking fluid. Wen investigating the
hi ppocanpus, it was obvious that there was an
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t he d| use axonal _injury. The follow ng experinent is
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ti mPpErt dds Vs n BRYLH & LEISEYueFRe arftF pigihs. anae-
Fur t3idrst it4ver enids paapaned ews el scird keflokn sesegjuenmtt 2. The
2gevet oEnly Qf-c88MRALI #pplied once for 40 seconds. After
suturing the skin wound in the skull and recovered from
the anaesthesia, the rats were allowed to move freely.
All rats received twice daily for 5 days, starting
on the day of surgery, an intravenous injection of 1-10
30 ug per kg body weight of a synthetic peptide, being a
fragment of AF, comprising amino acids 36 - 51, i.e.
composed of 16 amino acids. It was dissolved in saline
and prepared freshly prior to each injection. There was
no intravenous injection of the peptide on the day of
35 sacrifice, day 6. No side effects with regard to motor
activity, explorative behaviour, food intake or drinking

habits could be observed for any of the animals.
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oede foO{ rmtl nd hi s at h ngl ca bno malities
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in the SGZ. The same was true for the SVZ.

25 It is concluded that the intravenous daily injec-
tions of a fragment of AF during the first 5 days after a
freezing injury results in neuroprotection as disclosed
by reduced brain tissue damage after a focal injury, less
prominent gliosis and elevated formation of new nerve

30 cells from stem cells and progenitor cells in most evi-
dently the SGZ, as investigated after 6 days.

Example 6: AF rescue brain tissue, injured by the
excitotoxic drug kainic acid, as investigated after 6
days

35 The following experiment was performed to assess if
increased occurrence of AF in a body affected the extent

and severity of a brain injury, caused on the rodent
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yﬁ(nﬁ@ﬁﬁ§(ﬁThereafter, they got unilateral and generalized
seizures. The rats were closely monitored and the extent
of affection recorded. At 3 hours after the kainite
treatment, diazepam was injected to stop the seizures.
Only rats exerting a standardised type and extent of

20 seilzures were included in the present study.

Six days after the seilzures, the rats were sacri-
ficed and fixed by perfusion as described. When opening
the skull bone, no signs of brain damage could be dis-
closed. There was no difference between those having had

25 SPC food and those fed on standard pellets and tap water.
-There was no macroscoplcally demonstrable ocedema in
either case.

Light microscopic investigation of thin, stained
sections through the hippocampus of the brains disclosed

30 differences in the extent of damage between the two
groups of animals. Those treated with SPC food showed
less extensive degeneration of nerve cells in the CAl and
CA3/4 regions as compared to those more severely injured
having had standard pellets and tap water. The same dif-

35 ference could be discerned for the sprouting of mossy
fibres. Irregularly distributed swellings and beadings of

axons and dendrites were recognized. There was as well a
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36- 80 of SEQID NO 1, e) anmino acids nunbers 1-80 of
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T e following experiment is to be performed to as-
25 sess if increased occurrence of AF or AF fragments in a
body affected the extent and severity of a diffuse brain
injury, caused by a rotational acceleration trauma to a
rabbits head.
The most common brain injury is that named brain
30 concussion. It affects 80.000 - 90.000 Swedes annually
and of those about every fourth had to stay in a hospital
for at least a day for clinical examination and obser-
vation. The corresponding figures for the USA is that
about 2 million individuals suffer from brain concussion
35 and of those roughly half a million stay in a hospital
for a day or more. A large number of those affected are
investigated by x-ray, and/or MRI.
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neuronal cells, cholinergic neuronal cells and/or

glial cells, and/or cell populations. 10. Use

according to any one of clains 1-9, wherein the

condition is caused by damage {0 the central nervous

systemor a defect in the central nervous system 41
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ments is that the brain injury is standardized and cor-
respond to that most frequent for human beings, a brain

25 concussion. The formatlon of brain cedema will be closely
monitored by the intracerebral implantation of fibre op-
tic sensors, connected to a computer. Thereby, the ef-
fects of AF and its derivates on the oedema formation and
histopathological abnormalities can be closely followed

30 and documented. Long-term studies will as well be
performed.

It 1s concluded that the experimental induction of a
diffuse brain injury, which is treated with AF or deriva-
tes thereof, is of key importance for the evaluation of

35 neuroprotective long-term effects on the simulated condi-
tion, which in clinical medical practice is being the do-

minant cause of brain injury in humans.



other cavities at or in a patient's brain when it is
adm nistered to said patient. 19. Use according to any
wor@s0802e¢é ai ns 1- 2 and 5- 14, wherein the nedi BEISR004/61369
formul ated so that the active substance will pass into
the cerebrospinal fluid of a patient when it is
adm nistered to said patient.42 20. A nethod of
propagati ng, inducing, reduci n? and/ or nmai ntaining the
genesis of an isolated stem ce ? and/ or stem cel |
pr oge@fiefangmsany germinal |ayer in vitro,
charactenj=sed, by, t { eadidighe 1i sehat edo £al) N 8000y
anti secr t%rry? PL teji n_aor honol ogues thereof having PR
same functitonar grg%%qjt)i es, or an oligo - or

pol ypept iEde kesoderPvali ves therevbhtooapvédsi rng. :an3asg-ndi7
aci d sequaneg)of Formula : X1-V- G X2X-3-K-X4 - R X5
(Formula 1) wherein Xl is |, amno acids nos. 1- 35 of
SEQ | DPNBUPR/ofl - 8F ablent! Reureshi - RLer #03¢30535 (6p9¢)
X4 is T.a@huh X5, i Bamami o -aci dsHAnSsod3-¥6;A 43854 ind8Bes.
80 or 43-9k63 19hH_SFS !Qd\ﬁll or is absent, or a

table s

pharmaceutical ly accept, alt thereof. 21. A nethod
accor dPn§Fa%6cFai Qog,)cjxlﬁﬁ’é%eeizﬁko?ﬁﬁ?al‘ﬂ?’%ab?%o)
1dequenée Mehiesenaf romonetofal .a) Bai AOREET dsenuTiger $3-49
35- 42 of l%g@ ID NO:l1, b ) am no acids nunbers 35- 46
of SE I[§ i 3121 am no acids nunbers 36- 51 of SEQ

I D NG 1; ‘@re&RPnot ach d€thiddbér §eBgosgberte SEQ RB3NEPT,
e) am no @@iod$ nunbers 1- 80 of SEQ ID NO 1, or f)

am no aci ers A1-163 of SEO |D NO. 1 or..a B
phar rragé&%?ngg?ﬁ? %bc%’pt]egcblag's'aﬁgufﬂsé?le% ¢ 2%? R*Rethod
1Zccordi ngd#°88¢1 ai m 20 or 21, wherein said isol ated
cel I is.chapernbiomdehetgQUR §08RFESERY: epid-helki ahoo7)
cells, iLBl bﬂg a,stss,etogi_eovggﬁfqiﬁéos, macr o phages and

m crogliral cell’s,” vascul ar cel one cells,
chondr étytRavidapseardi ak cBl¢key blood -celky, hewworsgation
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stemcells.43 23. A nethod of treatnent and/or
prevention of a condition associated with or
waeb@sasizes i sed by a pathol o gical |oss and/ or Pei/REWN4/001369
cells, conprising adm nistering to a patient in need
thereof an effective anobunt of an antisecretory
protein, or an oligo- or polypeptide or derivatives
t hereof conprising an am no a% d sequence of Formula
[: X1- V- G X2X-3-K - X4- R- g(FormJIa ) wherein X
is 1, amno acids nos . 1-8BADMSSEQ ID NO 1, or is
absent X2 is H Ror KX3is Sor Lis Tor AX5is
am no aci ds nos. 43-46, 43-51, 43- 80 or 43-163 of SEQ
ID NO: |, 1orUss ofbg@nentbpear pharhddalfi-BafF yromologuss
acceptabbe sabind hekeebme24und: Matdioprapectdeng ¢o an
laim 23, wherein Fornmula.l ; u 0 OM
e oot-555) A e bR ad n g, ABE v R T T B
ani o avids aokd BBwesgeopfSEYTH NG, c) anino acids
nos. 36- 51 of SEQ ID NO:1, d) am no acids nos. 36- 80
of SEQ I r 1, am.no.ackds nos.  &- f-\ SEQ I D
NO. 1, orgﬁlf\lga%%%ga%%g{qn&n%érs 1- 16é%%¥ﬁglE%Il)D NO. 1
or a pharmaceutically acceptable salt thereof. 25. A
1@et hed -@ggording to claim 23 or 24, wherein the
condition_ is characterised b I splayi hQn- )
| ogi cal degéfie at?%lrfloofa,ul%g’séogf gbl??/i({% S?r?g?gjr ﬂIoc')%'s or e
of cdrdtemdal of regeneration of and/or |oss of control
of regengphatison of & differentiated cell and/or
ti ssue, an enbryonic stemcell, an adult stemcell, a
progeni t ¢8l P Ghdfor a cell derived froma stem cell
1&r progerxidt as Cebk.A4 26. A nmethod according to any

one of claj Mg 231R5, a0y €ids .t he-eondit+3in, i48-80 or 43-163
associated wt h.?r char actbieri Stﬁd by a pat hol ogi cal
| ossPanDrgaPn of °tetd €957 ' e peri pheral ,

aut ononi o eeatmatewsraly Spseplipbdy. sal ndtigggot, in
acco{ﬁgrgéﬁd%a%QMrQngfog ﬁ%dﬂdﬁ%e%%‘gér the treatment and/or

20 prevention of a condition associated with or characteri-
sed by rescue a pathological loss and/or gain of cells
and/or brain oedema.

2. Use according to claim 1, wherein Formula I has
the sequence chosen from one of:

25 a) amino acids numbers 35-42 of SEQ ID NO:1,

) amino acids numbers 35-46 of SEQ ID NO:1,
¢) amino acids numbers 36-51 of SEQ ID NO:1,

) amino acids numbers 36-80 of SEQ ID NO: 1,

) amino acids numbers 1-80 of SEQ ID NO:1, or

30 f) amino acids numbers 1-163 of SEQ ID NO:1
or a pharmaceutically acceptable salt thereof.

3. Use of an antisecretory protein inducing food in
the manufacture of a food or medical food for the treat-
ment and/or prevention of a condition associated wlith or

35 characterised by rescue or a pathological loss and/or

gain of cells and/or brain oedema.
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25 8. Use according to any one of claims 1-5, wherein
the condition is associated with or characterised by a
pathological loss and/or gain of oligodendroglia, astro-
glia, Schwann cells, and/or neurcnal cells and/or cell
populations.

30 9. Use according to claims 8, wherein the condition
is associated with or characterised by a pathological
loss and/or gain of non-cholinergic neuronal cells,
cholinergic neuronal cells and/or glial cells, and/or
cell populations.

35 10. Use according to any one of claims 1-9, wherein
the condition is caused by damage to the central nervous

system or a defect in the central nervous system.
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thereof having the same functional properties according
to any one of claims 1-14.

25 17. Use according to any one of claims 1-2 and 5-14,
wherein the medicament is formulated for intravenous
infusion, intramuscular injection and/or subcutaneous
injection.

18. Use according to any one of claims 1-2, 5-14,

30 and 17, wherein the medicament is formulated so that the
active substance will pass into the ventricles and/or
other cavities at or in a patient’s brain when it is
administered to said patient.

19. Use according to any one of claims 1-2 and 5-14,

35 wherein the medicament is formulated so that the active
substance will pass into the cerebrospinal fluid of a

patient when it is administered to said patient.



same or another patient in need thereof. 40. A nethod
according to claim38 or claim39, wherein said

WO s@saseds cel | is selected fromthe group consPET/SEIPOH001369
"fibroblasts, nmacrophages, vascular cells, bone cells,
chondrocytes, myocardial cells, blood cells, neurons,
ol i godendrocytes, astroglial cells, Schwann cells,
progenitor cells, stemcells anglor cells derived from
progenitor cells or stemcells.“41. Use according to
any one of0.cl ai mstled Rf frawpehetingat imediciofg, reducing
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ver sji fnké%ﬁk 0> 1 <211> 1323 <212> DNA <213> hunman
<220> <2 "<222> (63)..C1208) <223> <220> <221>

pol yA signal <222> (1289)..(1295) <223> <400> 1

laat t ggaggda -gHCgKb gk BaK-goLH3XGCCY gagacesg@liacgggagggag
gaaggtggca 60 ag atg gtg ttg gaa age act atg gtg tgt
gtg gac aac agt gag tat 107 Met Vat Leu G ser Thr Met
Val &8 Asp Asn Ser G Tyr 10 15

X1 is I, amino acids nos. 1-35 of SEQ ID NO:1, or is
absent
15 X2 is H, R or K
X3 is S or L,
X4 is T or A
X5 is amino acids nos. 43-46, 43-51, 43-80 or 43-163
of SEQ ID NO:1, or is absent,
20 or a pharmaceutically acceptable salt thereof.
21. A method according to claim 20, wherein Formula
I has a sequence chosen from one of:
a) amino acids numbers 35-42 of SEQ ID NO:1,

b) amino acids numbers 35-46 of SEQ ID NO:1,
25 ¢) amino acids numbers 36-51 of SEQ ID NO:1,
d) amino acids numbers 36-80 of SEQ ID NO:1,
e) amino acids numbers 1-80 of SEQ ID NO:1, or
f) amino acids numbers 1-163 of SEQ ID NO:1
or a pharmaceutically acceptable salt thereof.
30 22. A method according to claim 20 or 21, wherein

sald isolated cell is chosen from the group comprising
epithelial cells, fibroblasts, osteogenic cells, macro-
phages and microglial cells, wvascular cells, bone cells,
chondrocytes, myocardial cells, blood cells, neurons,

35 oligodendrocytes, astroglial cells, progenitor cells,
stem cells and/or cells derived from progenitor cells or

stem cells.
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a) amino acids nos. 35-42 of SEQ ID NO:1,

b) amino acids nos. 35-46 of SEQ ID NO:1,
c) amino acids nos. 36-51 of SEQ ID NO:1,
25 d) amino acids nos. 36-80 of SEQ ID NO:1,
e) amino acids nos. 1-80 of SEQ ID NO:1, or
f) amino acids numbers 1-163 of SEQ 1D NO:1

or a pharmaceutically acceptable salt thereof.
25. A method according to claim 23 or 24, wherein

30 the condition is characterised by displaying a patho-
loglcal degeneration of, loss of ability and/or loss of
control of regeneration of and/or loss of control of
regeneration of a differentiated cell and/or tissue, an
embryonic stem cell, an adult stem cell, a progenitor

35 cell and/or a cell derived from a stem cell or progenitor

cell.
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2&5 wherein the condition is caused by damage to the central
nervous system or a defect in the central nervous system.
3l. A method according to any one of claims 23-29,
wherein the condition is caused by a traumatic, malig-
nant, inflammatory, auto-immune or degenerative disorder.
25 32. A method according to any one of claims 23-29,
wherein the condition is caused by axonal damage caused
by concussion, contusion, axonal damage caused by head
trauma, axonal damage caused by small vessel disease in
the CNS and/or damage to the spinal cord after disease
30 and/or trauma.
33. A method according to any one of claims 23-32,
wherein said condition is characterised by memory loss.
34. A method according to any one of claims 23-33,
wherein the condition is brain oedema, multiple scle-
35 rosis, asphyxia, hypoxic injury, ischemic injury, trau-
matic injury, Parkinson’s disease, Alzheimer's disease,

stroke, Méniere’'s disease or demyelinating disorder.
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%o w@q;qm@et@@uagihsggxetory pIOtEln or homologues thereof
having the same functional properties, or the oligo- or
polypeptide or derivatives thersof is formulated into a
medicament so that the active substance will pass into
the cerebrospinal fluid of a patient when it is

20 administered to said patient.

38, A method of propagating, inducing, reducing
and/or maintaining the genesis of an isolated stem cell
and/or stem cell progeny from any germinal layer from a
patient, characterised by:

25 a) administering an effective amount of an antisec~
retory protein or homologues thereof having the same
functional properties, or an oligo- or polypeptide
or derivatives thereof comprising the amino acid
sequence of Formula I as defined in clzim 1 or claim

30 2 to said patient prior to isolating said cell;
b) propagating said isolated cell in vitro;

followed by

¢) transplanting said propagated cells into the same

or ancother patient in need thereof.

35 39. A method of propagating, inducing, reducing

and/or maintaining the genesis of an isolated stem cell
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and/or stem cell progeny from any germinal layer from a
patient, characterised by:

a) isolating said cell and/or stem cell progeny from

the patient;

b) administering an effective amount of an antisec-

retory protein or homologues thereof having the same

functional properties, or an oligo— or polypeptide
or derivatives thereof comprising the amino acid
sequence of Formula I as defined in claim 1 or claim

2 to said isolated cell im witro and propagating

said cells; followed by

c) transplanting said propagated cells back into the

same or another patient in need thexeof.

40, A method according teo claim 38 or claim 39,
wherein said isclated cell is selected from the group
consisting of fibroblasts, macrophages, vascular cells,
bone cells, chondrocytes, myocardial cells, blood cells,
neurons, ocligodendrocytes, astroglial cells, Schwann
cells, progenitor cells, stem cells and/or cells derived
from progenitor cells or stem cells.

41. Use according to any one of claims 1-19, for the
treatment of conditions associated with insufficient
formation of antisecretory factors.

42. Use éccording to any one of claims 1-18, for the
treatment of éonditions associated with insufficient
function of the AF receptors and antigecretory factor
binding tissue constituents



