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The present invention relates to a nedicanent, and in particular to a

phar maceuéﬁ(?gd% gBOSI tion. The nedicament is consi derf(g%gﬁﬂ] { rliy

suited nt of neural disorders, although a nu

- disorders may be 10 treatable with the invention. Aspects of the |nvention
also relate to nethods of preparation f such a nmedicanent, and to

nmet hods of treatnment of disorders .using said nedicanment. BACKGROUND TO
THE | NVENTI ON 15 PCT publications WO03/004049 and W03/ 064472 descri be

t herapeutic agents and treatnents which are based on a serum conposition
with many surprising beneficial effects. The respective content of each.
of these two texts is incorporated in full by specific reference. In
particular, the reader is referred to 20 themfor an understanding of how
the therapeutic agent can be preparéﬂ;Jﬁmﬂi_for the indications which can
" be treated. Typically a goat is inmmunised with HV-3B viral |ysate raised
in H cells. The resulting serumis believed to be active agai nst, anong

ot her di gor ¢heri$y ORUIHE IIVENT2BNSCl erosis. The reader is further referred in
particular to the section on pages 3 and 4 of WO03/004049 headed ' Exanpl e
of Production of Coat Serumt for further details of the production of
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serum pharmaceut[ca! composition. The medicament is considered particularly suited
'~ to tréatment of neural disorders, although a number of other disorders may be
10 treatable with the invention. Aspects of the invention also relate to methods of
preparation of such a medicament, and to methods of treatment of disorders

using said medicament.

BACKGROUND TO THE INVENTION
15 _
PCT publications WO03/004049 and WO03/064472 describe therapeutic agents
and treatments which are based on a serum composition with many surprising
beneficial effects. The respective content of each of these two texis is
incorporated in full by specific reference. In particular, the reader is referred to
20 them for an understanding of how the therapeutic agent can be prepared, and
for the indications which can be treated.

Typically a goat is immunised with HIV-3B viral ]ysate' raised in H9 cells. The
resulting serum is believed to be active against, among other disolrders, multiple

25  sclerosis. The reader is further referred in particular to the section on pages 3
and 4 of W003/004049 headed ‘Example of Production of Goat Serum’ for
further details of the production of serum. This section is incorporated herein by
reference, A brief summary is given below.
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Approxi mately 400 cc of blood is taken froma goat under sterile
technique. The animal nmay typically be re-bled in 10 to 14 days, once the

vol une of | 5 repl eni shed. A pre-bl eeding regi useful to
sti mul atevgdr)g@gfg%l%‘n of the active conponents of the sg‘?ﬂlgﬂyﬁf]?@mg ood is

then centrifuged to separate the serum and the serumfiltered to renove
| arge clots and particulate matter. Thez serumis then treated with

super sat urat ed amoni um sul phate (47% solution at 4C) to precipitate
anti-bodi es &@paratien @ESErem . The resulting solution is 10 centrifuged in
a Beckman 36M E centrifuge at 3500 rpmfor 45 mnutes, after which the
supernatant fluid is renoved. The precipitated i mmunogl obulin and other

sol i d mat er ixghr@dirRateRsaEPEndeslobd isiEReh ohes _do@hoﬁwévt&iibméémﬁ(ﬁjé. gaki ne)
sufficient to redissolve the precipitate. 15 The solution is then.
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- - vials to give single doses of 1m, and stored at -22C prior to use. This
~ product is zerumafasid g seeumdiiered sremmeveslaraaiels apetartienetermatter. The

conposi tion, - coahjle t | of. a jent,i ves .
oo st er1 g Sl Bt it b bt FAENEm Bl BALhAR (47 Bolfn,
(usual ly subgurayesystapitatd mtibsdiesfand MHB matessl, Myeateulting aplutivmugogen
is not believed to be essential 2 or the Eroductlon of active serum it
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cul ture growtfernefl unaigHsharesebiRenaed i eBS bgfer (poxPhiil beredred Iskivge)as
used to grow HI V-3B are given as an exanple. The H V or other virus does

not 30 need stigicigat §p edissolvedbpprfi@tan ef fective i mmunogen to create the
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15  The solhtioh is then subjected to diafiltration against a PBS buffer with a
molecular weight cut-off of 10,000 Daltons. at 4“&. After diafiltration the
product is filtered through a 0.2 micron filter into a sterile container and

- adjusted to a protein concentration of 4mg/mk. The solution is put into vials to

‘ give single doses of 1ml, and stored at -22°C prior to use. This product is

20  referred to herein as the serum composition, the compaosition, or the product,

_ while treatment of a patient involvés administering the composition to the
patient by an appropriate route {usually subcutaneously).

The use of HIV-3B viral lysate as an immunogen is not believed to be essential
25  for the production of active serumm; it is believed that a medium which has been
used for gi‘owth of a viral culture, or which is suitable for such growth, may also
produce a suitable response when used as an immunogen. The supernate of a
cell culture grthh medium such as PBMC or the cancer immorta!l cell line as
used to grow HIV-3B are given as an example. The HIV or other virus does not
30 need to be present to produce an eifective immunogen to create the



-corrpositi on. Qther suitable inmnogens are recited on pages 12 and 13 of
W003/ 064472. A pyrogenic material (for exanple, R Bl or Freund' s adjuvant)

can be us ronot e production of the active co i e serum
St RACEl

Anot her possi actor may be exposure of the animal to W th
greater daylight hours (or exposure to daylight equivalent) may increase
active conponent -serum levels. 10 Uses3of the serum conposition The
conposition is believed to-be effective agai nst_a nunber of_ disorders, in
particul ar eenppgtien.sOther suliteblerismaprogeas; e JEsket@lePIgest e and 13 of
previ ousl y-| /h&#ﬁﬂ; publications to the conposition as being useful in
the treatne Inffammat ory di seases such as rheumatoid arthritis;
~.optic neuritis; notor 15 neurone di sease; autoi mune di seases; axonal or
nerve danage; and cancers. The conposition_is al so beljeved to &fgse a-

reduction i A BNTPEENE saaierial (EpnexaiaplecRiB OrafTURGS BRRMERRCEMbY IR &R | 5.

Several othe L.Se i A e O -4 SN ¢
descri beg, ' pwgﬁdsﬁjﬁécﬁj%§z rtﬁlgsacﬁ‘z? tgpﬁ@gﬁg%g)%h{eds%eségﬁﬁi @%ﬁg Plagcsg?tlﬁle ons
for a full. rameeriandiensbsued of tise naing? tardhyighty withofreatendiaylightshours ch may
be treated. In particular, the  contents of WO03/ 004049 and W03/ 064472
“are specifi ¢l eyposwdrtpodatight eqeivaleAtlonayinErcaR’ cICtys CRMHPNERY REER | ve
[ist of di s?r% rs agai nst which the serumconposition is believed, to be.
effective, ifcgddition to those mentioned above, includes cancers, in
particul ar nmyel omas, nel anomas, and | ynphomas; cardi ovascul ar di seases;
and neural disorders, both denyelinating and non-denyelinating. 30 E
Exanpl ed0of Usesafddresseiing €OMBORECRr eat ed i n accordance with the present
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- particular multiple sclerosis. Reference is also made in the previously-identified
ptiblicationé to the composition as being useful in the treatment of
inflammatory diseases such as rheumatold arthritis; optic neuritis; motor
15 neurone diseasé; autoimmune diseases; axonal or raen)e damage; and cancers.
The composition is also _believed to cause a reduction in viral load in HIV

patients, and an increase in CD4+ cells.

Several other diseases which may be treated by the composition are described,

20 and the reader is referred to these earlier publications for a quI,unde'rsta'nding
_ of the range and nature of conditions which may be treated. In particular, the
contents of WO03/004049 and WO03/064472 are specifically incorporated

herein by reference.

25 A non-exhaustive list of disorders against which the serum composition is
helieved to be effectéve, in. additicn to those mentioned above, includes
cancers, in particular myelomas, melanomas, énd ivymphomas; cardiovascular
diseases; and neural disorders, both ciemyélinating and non-demyelinating.

30 Examp%es of disorders which may be ireated in accordance with the present
invention include cerebrovascular ischaemic disease; Alzheimer's disease;



conponent, but are believed to be additionally treatable based on the non-
denyel i nati ng neural aspect of the disorder. Further non-denyelinating

di sorders which may be treated, and #hich are considered to have a
degenerative conponent include nultiple system atrophy; epilepsy;

muscul ar dystrophy; . schizgophrenia; bipolar disorder; and depression.
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nerve ent ment and focal injury; traumatic spinal cord injury;cluster
headachdgmyefinaiing: nearad aspeohot theadisprdesabadher noDeleyaidinating gisdrdasder s

whi ch e t bl e i ncl ude mul ti pl | i,s; brachi | th
(15 opal e dAY PacTarIel A1 AHichI BHo FSIeTeg ol JFEe & QOB Rar e
(neur al %an%'ﬁ%ﬁi riABAE; nﬁ@ﬂbféUi@E%rﬁyatréPlﬁﬂ”@p%ééﬁi SSusciitd dyStrophy;

doul oureux. The conposition may "be useful 1n the treatnent of “autoi’mmune
di seaseschigepiginiaj bippats, disosderasiand dlspsagsion hy@tiati tnon-demyelinating

ot amdlesresoiery BRS b ealsd Bsdiie ShemiSoahir; Rlefahel B8R or
al | ki ngfeoforRebf pie vl sopimyn@ive eotpihe@ndndeaiall injayi Raukiave.
i ncludi ng hereditary notor and sensor neuropathy of all types;

Char cot SREal eoropiuny glusteiieadapiny; mgsainechmd shrang daily bragachecvrs
(Dejerine Sottas disease), CMI4 (Types A, B C and D), X-linked Charcot -
Mari e-Toot h di sease (CMIX); Hereditary Neuropathy with liability WO

2006/ 02 Dty dhaaticis20801d0 1 Uictb rhay ppesseatbpml iatiede ( HNPR)Ie - sakamsigal | ed

Tomacul gus neuropat hy; Hereditar Mot or and Sensory Neuropathy with
Deat nes STaCHBRICRARSEY (CHrGhin A KB ndliea e RORoRe . SERESAFENETSpat hy

/ Neuro (E‘Mﬂ}gb i : it Al ; redipar:
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Ri | ey- Dapubpmelone or famlial dysautonom a), HSAN4, HSANS); Fanmili al
Anyl oi d pol yneuropat hies (Type I,

The composition may be useful in the treatment of autoimmune diseases including

iupus, psoriasis, eczema, thyroidiiis, and polymyosiiis.
The composition is also believed to be effective against inflammatory conditions.

The composition is useful in the treatment of all kinds of peripherai neuropathy of

axonél and demyelinating type, including heraditary motor and sensor neuropathy

of all types; Charcot-Marie-Tooth disease (CMT) types CMT1A, CMT1B, CMT2,

CMT3 (Dejerine Sottas disease), CMT4 (Types A, B C and D), X-linked Charcot-
- Marie-Tooth disease (CMTX); Hereditary Neurbpathy withjliabiiity
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Type 11, Type 111, Type IV); Metachromatic Leukodystrophy; Krabbe's

D sease; Fabry's Di sease; Adrehol eukodystrophy; Refsunis di sease (HVSN
I'V); Tangier Disease; Friedreich' s ataxia; Spinal cerebeélzﬁr at axi a ( SCA)
al | typesWO0GRISIF0 SCA2, SCA3, SCA4, SCA5, SCAG, SCAFTGERBOSYEEA14, ~
- SCAll1, SCA12, SCA13, SCAl4, SCA16; Spinocerebellar Ataxia; Cockayne's
syndrone; and G ant axonal neuropathy.. The conposition may al so be useful
in the treatnent of chronic inflanmmatory 15 denyelinating pol yneuropathy .
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- of the serum 25 Although the serum co siti.on has exg bited - :
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- alternative _sources of the active conponent or_conmpon \ rther, it
has been ne&eliysr Diseaseadifranaediodyseor Ve Stdb‘ir%é% ﬁ@é@é’ ﬁg? %@9@&1 '
whi ch necessi S =i: i.O0S, i~ ard. | [ 2-Y t Bl GL NS the 6
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identified a nunber o otential active conponents of the ru 5, Thi
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conprising %ﬁﬁ@’rﬂ rgpre of the active conponents in various fornms, and the
treatment o B ‘nore of the disorders recited above and in our earlier

The composiﬁon may also be useful in the treatment of chronic inflammatory
'15  demyelinating polyneuropathy (CIE}P), and Guillain-Barre syndrome.,

The composition may also have anti-angiogenic propérties, caused by the
molecutes thrombospondin-1 {TSP-1) and platelet factor-4 (PF-4).

20 It is be}_ieved that the compoéition may also be effective for treatment of
~ animals, in particular, but not exclusively, the treatment of canine atopic

dermatitis, canine oral melanoma, and equine pulmonary disorders.

Nature of the serum
25  Although the sertim composition has exhibited many surprising effects, and has
| been studied extensively, until now the active component or components of the
serum have not yet been identified. This has been disadvantageous, both in
terms of isolating the active component for further study, and in terms of
_ &xploring possibte alternative sources of the active component or components.
30  Further, it has been necessary to administer the treatment to patients as
serum, which necessitates injections, and imposes certain restrictions on the



pat ent applications using the active conponent(s). The identification also
opens up novel approaches for treating the various disorders based on the
active 10 conponent(s) and not sinply the serumitself. SUWARY OF THE

| NVENTI ON The invention resides in a bioactive conposition which triggers
a nol ecul ar 15 cascade in treated patients. According to a first aspect,
there is provided the use of a pharnace@tical conposition conprising a

medi canent HEBEI N rEderee O MRoarapoarebuet B AL B0 % Secona
aspect, th%ﬁadtﬁe%ﬁmbﬁé\%%eﬂaw@@bgﬁotaa%@gmm the nethod -

- conprising the steps of obtaining a blood sanple froma goat; separating
“the serumfromthe remaini'-ng bl ood conponents; and purifying the serum by
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SUMMARY OF THE INVENTION

The invention resides in a bioactive composition which triggers 2 molecular
.15 cascade in ireated patients. '

According to a first aspect, there is provided the use of a pharmaceutical
composition comprising a corticotropin releasing factor (CRF) peptide in the
‘ preparation of a medicament for the treatment of neurat disorders.
20
According to a second aspect, there is provided a method of producing CRF,
the method comprising the steps of obtaining a blood sample from a goat;
separating the serum from the remaining blood components; and purifying
the serum by predipitation of solids.

25

According o a one embodiment of the present disclosure, there is provided
a pharmaceutical composition comprising a cortiéotropin releasing factor
(CRF) peptide. CRF is also known as corlicotropin releasing hormone
(CRH).



30 By "a CRF peptide" is neant any peptide having a corresponding
sequence, structure, or function. It will be apparent to the skilled
person that the WD 2006/ 021814 PCT/ GB2005/ 050108 7 canoni cal nucl eoti de
andj or am no acid sequences given for human CRF in the GENBANK entry
referenced above nmay be varied to a certain degree without affecting the
structure or function of the peptide. Ba particular, allelic variants and
functional nmutants are included within this definition. Mitants may

i nclude 5 conservative am no acid substitutions; and fragnments and
derivatives of CRF. Admnistration of CRF to a patient is believed to

- stinmul ate production of endogenous CRF, which in turn stinulates
product’i on ofRpi®amepHde Arodusediin the hemDhalambs, Gadris balieedas HRonesied

lr”peptides. 105+ . i.S.a.peptide-{prohornpne) produced in the pituitary
-gland (as well SEé_sgg-ai egi%%ﬁe%%ma”o?#fg?s %ﬁgﬁﬁgﬁ "I:B?@ il entirolA2S68 oM
mel anomas, afwhiinar Mamesidelan CelihBdridhdéLh 18 th recu . a set of
~corticotrophjc hornones which exert a- nuI er o -éffe%%gg%ﬁgt hea%%qc}? POMC
~ i's the precubéBy/Wewnchhalm.hiigov/hndiha Siugeotiae nehd ramiyib cacd | sEligidensr
hor none ; r orticotrophin (AC T.H). . _beta and ganma |ipotropin
~ (LPH):. a%%ls @?@Qﬂnﬁﬂf&qﬁﬁb %fqﬁ'gfa dné@% ECC%@HCIF!&&WdBw&%é.
si ngl e | ar geKnowledgs of thehdueneBtnar$zd 850589 CR te.y 20
Preferably the pharmaceutical conposition coﬁpmr%rr?engc%%)n- ai@é‘%ﬁeﬁ
conveni ent | yP&iEgfacletarrine dhel equivelept iffermsation fpoatonaRiman CREaMcheRY
sur pri si ngl ygé ;-_l fied that goat serum contains CRF, particularly when
the goat is”stinmulated by physiological stress, such as bl eeding or
i mmuni zation. This provides a convenient source for CRF for

phar maceut i cal “cor’aongi tions of the 25 present invention. It is also
bel i evedPd ha¥ CRETFapeplide i wernt s PabHde davinbes tcoriespdritingd séduemibe, | N

| t hat adrﬁ Ni séhbiy@n R fdHeabA! bt aliy2pe ngpa%ntcggz t&’\gasqgifédo parson that the



endogenous production of CRF in the patient; thus, an initial
admnistration of a lowlevel of CRF may have a significant effect on the
patient, | | an increase in the |levels of POVC ' WO
2006/ 0218%@@?%005/ 050108 8 Administration of pha@é@%%?.é"csgﬁg
conpositions of the invention may be acconplished orally or parenterally.
Met hods of parenteral delivery include topical, intra-arterial,

I ntramuscul ar, subcutaneous, intramedul|ary, intrathecal, )

i ntraventri camancal inuCiealidm and/orianina seid sastieades aiven fariumeaaCRF in the

may conpr; sGobEANRLFRY Frikr R ouE T B GapRdPe SRl R SRS g "
exci pi ents g e sERIRRNENFiihcibh & tﬁ@@iehﬁ@@tzﬁ Pargesas ianeliobaridmgs acti ve
~conpounds into -preparations suitable for pharnmaceutical admnistration.

10 Phar naceand dunctionaboisitants ase inshuded avithia thia idefinision oMutants BEYfieHde at ed

[ h tically pt abl.e.. ' e ‘ '
St t bl 657 o N AR P SR8 o d B ahd et b GEBe  ons
to be:formulated as tablets, pills, dragees, capsules, |liquids, gels,

'syrups, slurries, suspensions, and the like suitable for inges;ion by the
.subj ect. 15Adminiseetian icf aCRPrigpar avtienisist belieyed| ta sEmelaie broswetinn &4

t hrough conbi nati-on act. ) ' i Loient . .. '
opt i onal Ty PPy £1F S0 T SOHT RHERR hboBead of iR SRboso o
granul es, agpgmgggﬁﬂmg reltdcP@drBporRptibkpfdl conpounds if desired to obtain
tabl ets or drageé cores. Suitable 20 excipients include carbohydrate or

prot einlfillers such as sugars, including |actose, sucrose, mannitol,
SOrPLEOL SURRAE HORRRA TorotPiRhne bR S Brnep P B B A
sodi um car bexyiR b ctisdr dHoaRe; cettath EWGLIE ROEWES REElaToNRAS; ahdcthormapeagant h;
| éells) which is the pfécursor of a set of corticotrophic hormones which exerta
number of effects on the host. P_OMC is the precursor to alpha, beta, and
- 15 gamma melanocyté stimuiating hormone (MSH); adrenocorticotrophin (ACTH);
heta and gamma lipotropin (LPH); and beta endorphin. All of these hormones
are cleaved from a single large precursor, POMC, and are termed herein “POMC
products”, '

20 Preferably the phérmacéuticai composition comprises non-human CRF;
conveniently ungulate CRF; and most preferably goat CRF. It has been
surprisingly identified that goat serum contains CRF, particularly when the goat
is stimulated by physiological stress, such as bleeding or immunization. This
provides & convén‘ient source for CRF for pharmaceutical compositions of the

25 .present invention. It is also believed that CRF may have a self-sustaining effect

in the patient, in that administration of an initial amount of CRF leads to
endogenous production of CRF in the patient; thus, an initial administration of a .
low level of CRF may have a significant effect on the patient, including an
increase in the levels of POMC peptides.

30



as well as proteins such as gelatin and collagen. If desired,

di sintegrating or 25 solubilising agents may be added, such as cross

| i nked pol rrolldone agar, alginic acid, of

Dr agee cor éh@%gz g provi ded with suitable coatings suﬁ%ﬁgéﬁggﬁﬁéﬁtrated
sugar sol utions, which may al so contain gum arabic, talc, polyvinyl
pyrrolidone, 30 carbopol gel, polyethglene glycol, titaniunldioxide

I acquer sol utions, and sui tabl e organi ¢ solvents or_ solvent m xtures.

Dyestuffs oAdpigiaealien refy mhermesetics) sonpeaitipasy dis2besinysties May abfled t o

the tablets g d e

characteri s@%%@ﬁlﬁﬁgﬁt@%&& 095} Eg{e?\\fleerglr rr%%thogg ﬁ]g%@%% :aga e ré‘B'é{Ff%t i ons
“which can begpissid irerabarialn frtkssusoulsh - Subicutanpseus, datrameduliey ohtrgthatl, n, as
wel | as soft, seal ed capsul es nmade of gel atin and a coating, ,such as

gl ycerol or l@a\@ntrmularm@ma\fanpl@aﬂ%w@ tangal, ninkiana t@%mﬁ’ﬁ@p@& éft s
TRt 50 Babheto Bl BHAS i BuEhs2 Syl EoBBsRbns [RGC MERprk BhaAR" S

such as um st ona | Sers n soft
~ capsul es, tfmaﬁﬁém(ﬁcalﬁpﬁamaml@amah%rsh mmwemgoremmd%d nothert abl e

~~liquids, such as fatty oils, 10 flquid paraffl n, qui-d pol yet hyl ene

car boxymnet h

~glycol with C@ﬁ"ﬁ@ﬂﬁ'ﬂ?éut“’@ﬂébfﬂﬂ'%@ﬁs P"@‘Fﬁ’éﬁiﬁacé’ut g a‘ﬂb"ﬁmﬂ”&?ﬁ%‘ﬁgsf HHO
- .parent | f t ds.
B SRR AR A pHA RSSO SRS, of act ve compoupas

" formul ated in aqueous sol utions, preferably |n 15 phy5|olog|cally
. conpatible buffers such as anks s sol ution, s.sol ution,

" physi ol d§i c;ﬁhﬁme@a eePr8RPSHNS f&au@*ahgdm%#@no@n ﬁjaé‘@fmalﬁgechaﬁnaont ai n
- . substances. ?¢éﬁ1%89§ﬁ§c&éﬁga é%ﬁ%‘ré a{m ﬁ%gﬁpmb esSHRRpRASHOdI um

ran i onal1y,” suspensi ons

- of the act igrg mmdsn camcfb@rﬁegp@ma@b e ampasitionstie H formulgted tason
suspensions. 20 Suitable |ipophilic solvents or vehicles Include fatty

R oiI's such adagl gtsapiiSofifagess, capsulendiquids; gelsy SHEPE Eé‘érf'§$rssusﬁﬁ'@?f’lo% agflhy|
oleate or tryghyg Etrjita%?é forQhgedtiBRTYTRE subject.

15
Pharmaceutical preparations for oral use can be obtained through combination
of active compounds with a solid excipient, optionally grinding a resulting
mixture, and processing the mixture of granules, after adding suitable
additional compounds if desired to obtain tablets or dragee cores. Suitable

20 excipients include carbohydrate or protéin fillers such as sugars, including
lactose, sucrose, mannitol, sorbitol; starch from corn, wheat, rice, potato, or
other plahts; cellulose such as methylcellulose, hydroxypropylmethylceilulose,
or sodium carboxymethylcellulose; and gums including arabic and trag_aéanth;
as well as ﬁmteiﬂs such as gelatin and co[iageh. If desired, disihtegrating or

25 solubilising agents may be acidad, such as cross linked polyvinyl pyrrolidone,
agar, alginic acid, or a salt thereof.

Dragee cores can be provided with suitable coatings such as concentrated
sugar solutions, which may also contain gum arabic, taic, polyvinyl pyrrolidone,
30 . carbopol gel, polyethylene glycol, titanium dioxide, lacquer solutions, and
suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be



Optionally, the suspension can also contain suitable stabilisers or agents
whi ch increase the soI ubility of the conpounds to allow for the

preparati concentrated solutions. 25 For asal
adm ni strg{b%)orqﬁ/pzr} etrants appropriate to the partlcullgérw %@ésrlélélrogto be
perneated may be used in the formul ation. The pharnmaceutical conpositions
of the present invention can be manufacbured 30 substantially in _
accordance with standard nanufacturing procedures known in the art. WO

- 2006/ 021814 adtE dB2bus/tBBet0®r dGgEReCeINgssTON BiRdnel I%@@tﬁ"ca‘aﬂﬁarqfs@ one or
tid whi ch d d
of el onse. crpaRe M adintiE P AANEkonERE ° " Ce s T the bt ent. . auch

addi tional factors are preferably derived fromthe S sane source as the
CRF, in particular goat serum  Suitable factors jnclude a- HA TG-p, and
I'L- 10, anpnfhatrasestical prepasaagnsewhishisaniirevses oralhe inchidsqaushris Fapayles

I Cor o n SHBS Ly RS 86 S ARl a0RE el & o R A RTEEMT ' ™

protein, CREU@P&ST@K&r | 9 $01BRG|. amesh-fiteyapsales asnacontsiar yaive hgrediartsequent :
rel ease of CRF tao t [

- atient. The ¢ osition n&) further coajh)rlse a POMC
* peptide or aixedvithrobiies ©Or Dinders syah ﬁr%@:%ﬁ@ﬂﬁ@f ofalpbpeanis stich a¢ flc

"~ adni ni ster I r bt al n

" a desi red réﬁgﬂa@%ﬁ#‘%ﬁe’s‘%ﬁ%éﬁg@ Hforaly bl 1P EOE Hebages, e 48
- - descri bed i gog@bands tan @@Hrsya?&écﬁ&B@usméndM ™ smnableri&quidsn@ath a$lfattyﬂd§iBrl tance
- in man, accessible through_ httplJww.ncbl.nimnih. govl). The 20

nucl eot i18e dAddRwaENaeY 3&1%&9'@9!%]9&‘3 le(ﬁ‘?h‘t’f'tb%mh@“ﬁﬁ@b‘“ﬁ?fém and has
- GENBANK-accessi on nurrber BCO65832. Human POMC gives rise to a

Pharmaceutical formulations for parenteral administration include aqueous

solutions of active compounds. For injection, the pharmaceutical cempositions

of the invention may be formulated in aqueous solutions, preferably in

15 -physiologically compatible buffers such as Hanks's solution, Ringer's solution, or

| physiologically buffered saline. Agueous suspension injections can contain

‘substances which increase the viscosity of the suspension, such as sodium
--cérbnxymethyl cellulose, sorhitol, or dexiran. Additionally, suspensions of the

o ~ active compounds can be prepared as appropriate oily injection sus;ﬁensions.

20 Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or

synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes.

: Dptionaiiy,'the suspension can also contain suitable stabilisers or agents which

ilncrease the solubility of the compeunds to allow for the preparatlon of highly

-concentrated solutions.

For topical or nasal administration, penetrants appropriate to the j:rarticular .
barrier to be permeated may be used in the formulation.

The pharmaceutical compaositions of the present invention can be manufactured
30 substantially in accordance with standard manufacturing procedures known in
the art. '



gl ycosyl ated protein precursor having a nol ecul ar weight of 31 kDa. By "a
.POMC peptide"” is neant any peptide having a correspondi ng sequence, 25

struct ure%@%qoégﬁggi on. It will be apparent to the ski 1){;@93%}%%}%?} t hat 'ﬁlhe.

canoni cal e and/or am no acid sequences given uman POMC |
the GENBANK entry referenced above may be varied to a certain degree

w thout affecting the structure or funcf{gon of the peptide, In particular,
allelic variants and functional nutants are included within this
definition. Mutants may 30 include conservative am no acid substitutions.

orecursor t onacorBRsiBEhebFR Porbleebinel it aBlin Gy RETY 1t BRetng
PCT/ GB2005/ @q@3i@8which mby IfRet otchdd of ediedsBHof fidhengeptiies hy a variety
met - enkephal i n and | eu-enkephal i n; and ﬁ%r eferably all of a,

3, and
MBH, ACTH;- OB califdinytheppptieaiiaSycte pdditiphal faciort arecpiedyRAl rﬂﬁrafﬁa(fmm the

 phar bt S SRR Rk FRECH BareRCly YERE sl Sl HavEhdds e
POVC pept i dejA] TGFS, l2RHITEVI®Y afoAl othetsi ni stration of POMC itself has not

been determined to have any nedical use. It is possible that POMC itself
"is inactive, and nust be cleaved into its productss before having an '

o humn PEROEIR0 altbAFrd S BB S8R R e ER i e ot
POMC. Al t hoygindreddin, heta Rih@dtstmd arid hheenRephdinaly cgHamdembddnimisyaed not
be expected to be present In serurrg at least at. significant levels, it

has beed0sucpmipesitign ynay epmipfise R BiNdIrg pedeins ERbrRAPe ditia binsls HERIC and

part 1 cul ar A g SRt TR SRR RE e A BBt Tecs. “such as
bl eedi ng or imuni zation. This provides a ~-conveni ent source for POMC for

phar maceutical conpositions of the present )
The composition may further comprise 2 POMC. peptide or a POMC product; -

certain POMC products may be useful to administer to a patient to stimulate
15 further ;Jraduttion, or to obtain a desired response before endogenous POMC
can be produced.

Huma‘n POMC is described in detail in entry 176830 of OMIM {online mendelian

- inheritance in man, accessible through httg:[lwww.ncbi.nim.nih.gbv[). The

20 nucleotide and amino acid sequencerof human POMC is also known, and has

GENBANK accession number BC065832. Human POMC gives rise to a
_'giyctisyiétéd protein precursor having a molecular weight of 31 kDa.

By "a POMC‘peptide” is meant any peptide having a corresponding seguence,
25 structure, or funcion. It will be -apparent to the skilled person that the
canonical nucleotide and/or amino acid sequences given for human POMC in
the GENBANK entry referenced above may be varied to a certain degree
without affecting the structure or function of the peptide. In particular, allelic
. vatiants and functional mutants are included within this definition. Mutants may
30 include conservative amino acid substitutions. A POMC peptide” as used herein
refers to any peptide acting as a precursor to at least one form of MSH, ACTH,,



-invention. It is also believed that POMC may have a sel f-sustaining effect
in the 20 patient, in that admnistration of an initial anount of POMC

| eads to _endogenous production of POMC in the patient: g _an jnitial
admi ni str&é]%)"rqg%?fl 43 low I evel of POMC may have a si gn]r)#’ E?‘u "°@fd§ct on
the patient. It is believed that, on administration of POMC and its
associated nol ecules to: a 25 .subject,jithe peptide is proteolysed to

- provide one or nore of the products of POMC in a readily available form

o pro-inflammtory cytokines. 5

 “to the subj eclepst tre formsofdiRy [ Ardorpbie Mabrenkephalinandeleutenkeralipaged whi ch

. stimul ates the hypot.hal am- pi_t.ui - [ (HPA) . | S db
consi stent REFRed] BLer - addr UeH! REETEeuf Ve TGl e el ser um

- for exanpl een@eghalh dnd Mizénkephbfet on sublingual 30 administration may be

- due to proteolysis of POMC t0 rel ease P endorphin, which can then be
* ~absorbed -t hrough the nucous nenbranes. In addition, 12 alpha MSH is known

anth ot PanthGidy Sseatih a8 Heed aiedicth k.M ket Gl ekl of e
with goat sesdah 6 BR iMRbIdLal %rtomc@@mhé POMOI figtidehet ieberdrdothat

_ _The conposition may al so have L
anti - i nf | anpdmbristrasicopel POME itwdf habi rpicbadnedelermisied tgabave any magltadr of

. anti-inflammatoyy. response from.t.h at. qr.. ot her | mal ] oduce
The serum t Doent e anie Bt SOME SocoR bR 8B, B PELRES oty B

. process usedrdduch BFafchdey 89EB@aRLI on, in which a variety of 10 active
factors are retained in the serum The conposition may al so conpri se

addi tionll active conponents which provide an anti-inflammtory effect. As

entfoned st LS Rl b B s R0 ST

producti on 'Q&h\%ﬁ?@t@%qﬂﬁe PRI 3R] WhoRE BEdfeleBly dodturomer Al tpEmct he

present invention theréfore provides a method of stinulating POMC
product i on inpeduced in the pituitary gland, and so would not be expected to be present

in serum, at least at significant levels, it has been surprisingly identified that

15 goat serum contains POMC, POMC-related peptides, and molecules associated
with the POMC cascade, particulariy when the goat is stimulated by
physiclogical stress, such as bleeding or immunization. This provides a
_convenient source for POMC for pharmacautical compositions of the present
invention. ft is also believed that POMC may have a self—sustainihg effecl: in the

20 pati_ent, in that administration of an initial amount of POMC leads to
endogenous production of POMC in the patient; thus, an initial adfninistration of
3 Iomw level of POMC may have a significant effect on thé patient.

It is believed that, on administration of POMC and its assoclated molecules to'a

25 subject, the peptide is proteolysed to provide one or more of the products of
POMC in a readily available form to the subject; there is also the induction of a

molecular cascade which stimulates the hypothalamo-pituitary-adrenal axis

(HPA). This would be consistent with previously observed effects of the

unpurified goat serum; for example, a rapid ‘buzz’ effect on sublingual

30  administration may be due to proteolysis of POMC to release § endorphin,

which can then be absorbed through the mucous membranes. In addition,



patient, conprising adm ni stering exogenous POMC to the patient. The
exogenous POMC is preferably non-human, and nore preferably goat POMC.
Conveniently, adm nistration is subcutaneous; this gives a subcutaneous
depot 20 of active conposition for subsequent slow release into the
patients system A further enbodi ment of the present disclosure provides a
phar maceuti cal conposition conprisingia POVC peptide. 25 According to a
further. enbodi rent of the disclosure, there is provided a pharnma '

phar maceut i aipha M iss knowen to e iasi eifeatvdn d-1fovangl §6F-H preductien, awhighd

gamma  nel anocyte stinul.ating horno MBH) .. ,adrenocarticptrophin (ACTH);
~beta and g 19 78t PB%T‘R&?{@?&W a%gecgefépl%#sg; M&h%% ngﬁ:htﬁ%S !bieérél y
prot eol ysi Spidary Ay Hefirf ! Ah OMSH! & 418 kRGWRAEShIbR the rafhke\w
simlar effects by 30 adm nistration of two or nore of the individual
hor nones depioviatlammatoP@yinkingBhe phar maceuti cal conposition may provide
the recited hornones as 13 individual peptides, or-as one or nore
- precurso? nol ecul es (for exanple, partial breakdown products of POVC).
Preferably {hs e8mphQtibn mdyalso Phve affi-isfaamatiry thteperfies. B aliave thdrs| uded
- in.the pharnmaceutical conposition whi.ch (opti-onally together with CRF)
‘induce a calcaduassive anafemge@ngriolRroriaseryoresposse sromliee ass . orTaé&Var i ous

.. conponents may _be vided in,. conbi nat i . .. Qr re carri

ol ecul s WA B B REEe o S5 B P pRbie TS is H e BeTudRE i qepor
or reser VO'ﬂBurﬁﬁHatibﬁ' [RBE@sOfisddn & GRERRBCINe. cAmpastioe! inMWhRUkvarf@y ol so be
used in conbination with POMC and its rel ated peptides. 10 According to a
. furt her i@nbactiveefactoss are eelpinedeint thei sarues urhe, compesitions npyodlisde@mpriséet hod
~of tr_e-at..r,rent%%igr 32 %ﬁseasesel cted fromdrrul teé{gl_eﬂscleg:osi . rheumatoi d
arthritis; BPHFRIHELHIYS FYD W Eﬂr%ﬁg‘ i | seases
I ncludi ng |upus, psoriasis, eczema, thyroiditis, and polynyositis; axonal
or nerve damage; cancers, in particular nyel omas, nel anomas, and :
" lynphomas; Asunahtiafissonblevs;, it 115 beliened ciingk| am auitialy adrdnistsatione o) SONGL i ng;

| nfl ammat or {Gp%%rzlagl'h} 't%agifhe?bv?wstht otz andfor vasopressin) may stimulate native

15 production of POMC and its regulatory peptides. A further aspect of the present
invention therefore provides a method of stimulating POMC production in
~ patient, comprising administering exogenous POMC to the patient. The
exogenous POMC is preferably non-human, and more prefarably goat POMC.
- Conveniently, adminisﬁ_ration is subeutaneous; this gives a subcutaneous depot

| 20  of aciive composition for subsequent slow release into the patient’s system.

A further embodiment of the present disclosure provides a pharmaceutical

composition comprising a POMC peptide.

25 According to a further embodiment of the disciosure, there is provided a pharma
pharmaceutical composition tcmprising two or more of alpha, beta, and gamma
melanocyte stimulating hormone {MSH); adrenocorticotrophin (ACTH); beta and
gamma fipotropin (LPH); and beta endorphin. Given the likely proteniysis of
POMC on administration, it may be paossible to achieve similar effects by

30 administration of two or more of the individual hormones derived from POMC.
The pharmaceutical compositon may provide the recited hormones as



nerve conduction di sorders; and sexual dysfunction, in particular erectile
dysfunction; the nethod conprising adm nistering CRF to a patient in need
thereof. Alternatively, the nethod may conprise adm nistering POMC. 20 The
opti mal dosage of the treatnment has not yet been determ ned; however it
may be appropriate to adm nister the treatnent in a dosage of between 0.01
and 10 ng/ kg to the subject; nore prefggably between 0.01 and 5 ng/ kg,

bet ween 0.025 and 2 ng/ kg, and nost preferably between 0.05 and 1 ng/kg.
I n prelimn rindiyidsalpépsisiesaorsas ong pr oW preasstydaieadeas tios exapples pagat | ent s

be. ndm o otEakpot) BRG] Hrofath 1heel filr; ek G SeDhn IR o
- and wei ght pfmdoRes ki ifBLded he et Besknadutien nednabdsiibn  Whickd (@ptioskaat i on,

as well as the nature and severity of the disorder to be 30 treated. Q her
factors sudbgethedi with CRAp infucedrd riascads i fon, candinged i Brodurtiemeot sHEh ent

drug conbi natj ons nd reaction sensitiyi o, o C t. 14

Ao oot | VOlePURE iR VPag e TR B o b ATME gt BBl o ohe"

responsi bl Gor ranLe EASiel MRAbAR whicheoifd oFRr 6 REFE Bf S abmpafer®yartes®i ven, .

and typically the Dbenefits are observed after a series of at |east three,

- five, or noack asasriepobor aesawair fe pdadssd ohdhe soapeaeitord Fayichénelediie abl e
. to maintain_the, 5 beneficial.effect. | L ..The treatnment

nay_be_adnﬁﬁ?%?@PZﬁ*%§%dﬂ§DngE%PPO@§Wgéwg?gﬁf@$g$%%hf%§9§a£ubcutaneous
I njection; although alternative routes which may be used include
i ntranuscul ar or intralesional inj r 0SO

. _ . ection, oral,. a | garente %I, or
topi cal 10 10Aa¢mfsdlggé@ﬁrﬁwﬁ$1€n9§ﬂ?ﬂ®ﬁérh%ﬁ‘geé’(ﬁ?ﬁe‘rﬂtgfsé?ﬁ’éﬂreaéﬁ%{ 5 Bigvided a h
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~carriers, a )ﬁﬁ ogacfrféhﬁyé;amaﬁbraﬁe@éﬁé dibeadd; ARk aib§ase§mwiﬁ@,'

granul es, etc sui tabl’e conposition for oral, topica
lupus, psoriasis, eczema, thyroiditis, and polymyositis; axonal or nerve damage;

cancers, in particular myelomas, melanomas, and lymphomas; nsural disorders,

15 both demyelinating and non-demyelinating; inflammatory conditions; obesity;
nerve conduction disorders; and sexual dysfunction, in particular erectile
dysfunriicm; the method comprising administering CRF to a patient in need
thereof. Alternatively, the method may comprise administering POMC.

20 The optimal dosage of the treatment has not yet been determined; however it
may be appropriate to administer the treatment in a dosage of between 0.01
and 16 mg/kg to the subject; more preferably between 0.01 and 5 mg/kg,
between 0.025 and 2 mg/kg, and most preferably between 0.05 and 1 mg/kg.
In prefiminary studies, a serum product has been administered fo patients with

25 a total protein concentration 6f 4 mag/mi.

The precise dosage to be administered may be varied depending on such
factors as the age, sex and weight of the patient, the meihod and formulation
of administration, as well as the nature and severity of the disorder to be
30 treated. Other factors such as diet, time of administration, condition of the
| patient, drug combinations, and reaction sensitivity may be taken into account.



15 or parenteral adm nistration. The disclosure also provides the use of
CRF in the preparation of a nedicanent for the treatnment of one or nore
of the diseases recited above. Al so provided is the use of POMC in the
preparation of a nmedicament for the treatnent of one 20 or nore of the
di seases recited above. The CRF or the POMC may be isolated, purified CRF
~or POMC, although it is preferred that {4hey are adm nistered in
conbination with the various other conponents as di scussed above. In
 particul ar, Abieffactivevigestenarit eegipien mian Deadeterainag bystherciinimianbesporeible 25
According to a further enbodi ment of the present disclosur there is

© . provided a TarEb®sabneR: SMEIMFOERRIMinigr RPYCRREMES: A Yéhe of

obt alni NG AP0l bAO Ber 9 aLaricb RAT BE 1 IBGst! RATRET HYR T 1P MrlaRe

remai ni ng bl'ood ~ conponents; and purifying the serumby’predipitation of

- .solids. 30 3twinktetiops.t Repeainyl ddmintsbation mey usp eletiedblenta mpdipsiroltbgi cal |y
-acceptable  buffer; for anpl e, PBS buffer.. The resuspended precipitate
may f urther bRl EMPF "E@ma@%ﬁ'%i s or diafiltration; for exanple,
with a nol ecul ar weight cut-off of 50,000 Da, preferably 40,000 Da, and
nore preferably 31,000 Da.- The precipitate may undergo further.

pur i ; i cat i offhé oréatoieat gnﬁi};Fbe fa@gﬂmsmmﬂbéay ahby a&ﬁédjgdyraute,opréerablyf by E) y
. purification. CRF may_ be boun anti bodies rais agai nst CRF,. qr by
Doe of CORF- BIOCUGARRIBHICS) AEUGSAIHTREYS ERIEE INUATs aiasybs eone EUgR:  on.

10 The ser usny it Bl a”é igg oﬁr?gra@rcgdllﬁdréﬁﬂe%lé orir ééo%éi'preferred

that any puritication nethod use t~ 1 nactivate of ve any of
t he bl oagti ve conponents of the serum which may include components ot her

~ than CRF / OMC. ‘15 Precipitation, .may be carried oyt ..by amoni u
 sulphat o pr 3B% ERHTRUHIS PERTEEAPY BABIIEE A AR TR AOPHED O0E t abl o
- precipitati _ a | Nk pzed
e °1 7)o ROTRARELS TR 5 o Bishgeroh debRe b2 R
sutable pharmaceutically acceptable carriers, and may be formulated as solids
(tablets, pills, tapsules, granules, etc) in a suitable composition for oral, topical

15 or parenteral administration.

The disciosure also provides the use of CRF in the preparation of 2 medicament
for the treatment of one or more of the diseases recited above, Also provided is
‘the use of POMC in the preparation of a medicament for the treatment of one

20 or more of the diséases recited above. The CRF or the POMC miay be isolated,
purified CRF‘ or POMC, afthough it is preferred that they are administered in
combination with the various other componenté as discussed above. In
particular, biaactive carrier proteins and vasopressin may be used.

25 Ar;;:ording fo a further embodiment of the presént disciosure, there is provided a
method of producing CRF, the method comprising the steps of obtaining a
biood sample from a goat; separating the serum from the remaining blood
components; and purifying the serum by precipitation of solids,

30 The precipitate may further be resuspended in a physiologicéily acceptable
buffer; for example, PBS buffer. The resuspended predipitate may further be



the goat stinulates the production of CRF and vasopressin, such that it is
20 present in the serumin higher |evels. The nethod may al so conprise the
step of immunizing a goat. Alternatively, the goat may be subject to
physi ol ogi cal stress, for exanple, bleeding. It is also believed that, in
some circunstances, the use of an i Mmunogen may 25 not be necessary, and
t hat useful product nay be obtained fr a non- inmunised animal (that is,
one which has not been pre-Immnised with a specific imunogen). It is
accept ed t habrifediey BilysBQ disfitbratiet;| foh@xambles withpa endlecddryweighbsutedft o
-environnmental immnogens, and such goats nﬁg be UE d..in g{eparation of
the conposi 0f ¥h800Pa; peefemblyedt 00f Ba) ardimere priesPsEhU8Hagi scl osure s
therefore intended al so to enconpass pharnaceutical conpositions

conpri sing serum obtai ned froma non-inmmuni sed goat. The disclosure also
16 extendsThe prs@si=Ré rAME lindergpoRkirthes marificatincty isefaienGRF; the examplegent
~.of, or in the preparation of nedicanents for thEﬁ’térrI gtmen

: f, the
vari ous #li saatshmsiyoer otbes afftnily ourfcaiieny Gifoiayibe (Ytﬁrgﬁgi‘oa@éd@éﬁj uses
of the serum.c i tien” psCcl osure still further extends to the
preparati ona%qlgg%’gﬁw&'ﬁewiﬁom serum obt ai ned from a non-i nmuni sed

©. goat. BRI EF DESCRI PTION OF THE DRAW NGS. These and ot her aspects of the

present invention will now be described by way .10 of exanple only with
reference t 6eparation ebtssayumgay Badrkisveq ﬁvmﬁt&lmgaﬂﬁngur es 1 to 4 show
mass spectronetry anal yses of tryptic digests of serum conponents; :
Figures 5 to 7 show mass spectronetry analyses of patient sera before and
after tngat Tpatsewivhmby duthembeigurifiad Bovikaldiliratiorg s pefelved thablpges of
-induction of  POMC peptides by treatnment with the congositfitgn;. .
purification method used does not inactivate or remove any of the bioactive
components of the serum, which may include components other than CRF /
POMC.

15 Precipitation. may be carried out by ammonium sulphate precipitation, or by
caprylic acid purification. Other suitable precipitating agents may be used.

Preferably tﬁe goat is an immunized goat. It Is believed that immunization of
the goat stimulates 'the‘productiosj of CRF and vasopressin, such that it is

20  present in the serum in higher levels. The method may also comprise the step
| of immunizing a goat. Alternatively, the goat may be subject to physiological
stress, for example, bleeding.

It ié also believed that, in some circumstances, the use of an immunogen may
25 not be necessary, and that useful product may be obtained from ._é non-
immunised animal (that is, one which has not been pre-imimunised with a
specific immunogen). It s accepted that a normal goat may well have been
previously exposed to environmental immunogens, and such goats may be used

in preparation of the compositions of the present disclosure. The present
30 disclosure is therefore intended also to encompass pharmaceutical
~ compositions comprising serum obtained from a non-immunised goat. The

disclosure also



" sterile contai ner. an

Figures 10 to 14 show evidence for a switch in inflamuatory profile of
patients followng treatnent with the conposition; Figure 15 shows |evels
of vasopressin in human serum and the conposition; 20 Figure 16 shows

| evel s of CRF in human serum and the conposition; and Figure 17 shows a
summary di agram of the proposed el enents of the conposition and their

nmet hod of action. DETAI LED DESCRI PTI ONGOF THE | NVENTI ON 25 Preparati on of

Steri| o1 CaNERED LrReOf B aITRR RS B B Am B BESEEth LT 10 days.
once the valdigheflaltoad medicaRrie R aheShestmeMt RIS oatbddisemkTr Tay_be

- useful to stinulate production of the active conponents of the serum The
bl ood i s t Hgdrdees reditedgbadve in Swpsecior hdaded\BuSB0E) the setam ROMPEEH00S/ 050108

17 serum and the serumfiltered to renmpve | arge clats and rticulate
matter. Théhegisciasure atwéﬁﬂhe_@gmdwtpHhsLm@ngiﬂana&fe%O%aﬁﬁmh%# phat e
(475 SoLut b sdunt' Chich PG PhbANAAMLORELEE and other mmierial - The

resul ti ion s centrifuged in a Becknan 36M E centrifuge at 3500
rpmfor 45 mnutes, after 5 which the supernatant fluid is renmoved. The

precipitated_ i nmu i _ t\'ﬂﬁ‘{ olid material are resuspended in
PBS buffer %%%E&%ﬁ&f@ﬁgggﬁ% Ggsuffi cient to redissolve the
precipitate. The solution is then subjected to diafiltration against a PBS
buffer with a 10 nol ecul ar weight cut-off of 10,000 Daltons. at 4C. After

di afi | trat iThase bad opherdaspects ©f the praseot tiveotiohwill 00\2 bei daseribéd by av@yi nto a
protein congent.rat i.on of 4nmg/ M. The

sol utidf i @f&ﬁ?mpﬁ%ﬂwwgﬁjé'gf%gg‘é@éﬁg PROPEPADARE SEvings: I W ¢ ored at
-22C prior g0, s tol2 HicHF Witk Ypectrometry analyses of tryptic digests of serum
components; ‘
Figures 5 to 7 show mass spectrometry analyses of patient sera before and
after treatment with the compasition;
15 Figures 8 and 9 show analyses of induction of POMC peptides by treatment with
the composition;
Figures 10 to 14 show evidence for & ‘switch in inflammatory profile of patients
following treatment with thé composition;
Figuré 15 shows levels of ﬁasoé::ressin in human serum and the composition;
: 20 Figure 16 shows levels of CRF in human serum and the é@mposition; and
' Figure 17 shows a summary diagram of the proposed elements of the
| cosﬁ;icsit‘lon and their method of action. |

DETAILED DESCRIPTION OF THE INVENTION
o5
' Preparation of serum composition

- Approximately 400 cc of blood is taken from a goat under sterile technigue. The
animal may typically be re-bled in 10 to 14 days, once the volume of blood is

30 replenished. A pre-bleeding regime may be useful to stimulate production of the
active components of the serum. The blood Is then centrifuged o separate the



The effects of the serum have been previously described, while

determ nation of the active conponents has not previously been effected.
20 Anal ysiv§ 9J06/§ﬁ§ﬂm conposition A sanple of the corrpoﬁb{,/'bggbo 3l ze
fracti onated“BR a gel, and a Western blot performed using antibodies to p
endor phin. A strong signal was detected, indicating the presence of p
endor phin, although the apparent nol ecujvar wei ght was approxi mately 31
kDa, far |arger than the expected size of p endorphin. 25 This suggested

t hat p endosphimm aacmisthprses,entﬁ!ﬁaredﬁmeresnmwlI@‘gaﬁqiaﬁﬂddﬁarﬁuf@tﬁgﬁatterp%gei de;

Spoct r onet 1 JOOH {hEToHUSH (Hidh SUBEHEEY it wanay SyBhad @7 pifiesh" S
POVC- der i Ve%&ﬁgaih???eci;ﬂta%@%ﬁﬁbﬁiﬁs%@ GPbE ERENAP The -red@ting | salutidn is

mol ecul es. orticotropin releasing hornone binding prot elagé has

" al so been i dentriffigesidin M\Be2iraan 08YZH 4emMOTUgERI0B5R M HIDBr 4bsmirklief raierl1 to 4
POMC peptides, and CRF-BP have been identified in.the, product .

"~ Ther nof i ﬁned‘gﬁ‘%l ﬁ%”%%ﬁﬁP@n@tﬁemwé?F ipﬁefc@iﬁaéﬁ%l'gmngpg}j%ﬁpﬂesi s

S and secr ety i ibINareNRs@pefia®in PBS Butra¥ YphokPRatRANiffired salirieyn of
POMC and/or'tostiﬁég %%grpﬁght- pept’isd S in addition tngRE and CRF- BP isl,ng- '
‘thought to suffidenateradissalvedtie pegdigte.t hus enhanci ng the production of
system ¢ and sustained el evated concentrati ons of POMC peptides. CRF-BP
has the ability to act as a reservoir for CRF. 10 Figures 1 to 4 show the
hits obtai neghef SQIGRRSS tREF SubRERLS Yo afiafiatich %@aisrits)%wggs@%mh&hfaomthe

product separated from contamhating proteins by As nmenti oned

~above, sione mdletuiars weigitecultet &fr $0,080ubaltensarat 4fGgdftar odiafilgetiemdheove
cascade. Furptrgt?urctligvﬁ%réga’cwr{?u%hu% 02 ?nqér%nfﬁtgelf’sﬁltiio a sterile container and

adjusted to a protein concentration of 4mg/ml. The solution is put into vials to
give single doses of 1mi, and stored at -22°C prior to use.

15 Discussion

The effects of the serum have been previously described, while determination
of the active components has not previously been effected.

20 Analysis of serum composition

A sample of the composition was size fractionated on a gel, and a Western blot

~ performed using antibodies to $ endorphin. A strong signal was detected,

indicating the presence of 8 endprphin, although the apparent molecular weight

was approximately 31 kDa, far iarger than the ex‘pected size of B eﬁdorphin.

25  This suggested that p endorphin was present in the sample as part of a larger
peptide; the size being consistent with that of POMC.

We have also carried out mass spectromeiry on the composition, and have
detected at least two POMC-derived peptides, B endorphin and corticotrophin-

30 related molecules. CRH-BP (corticotropin releasing hormone binding protein)
has also heen identified.



15 analysis (e.g. p‘ept I de fractionation, inmunoprecipitation and
concentration) will reveal nore of the peptides present. Figure 1

i ndi cat es esence of a POMC-derived corticotropi | 2.t hat of
CRF- BP, F?%(Esoé’géu?ﬁat of proenkephalin A and Figure ﬁcyﬁgﬁ)ﬂ%&soﬁ)s
proenkephal in B. The presence of CRF-BP suggests that the product :
contains some CRF, while POMC and rel atgd peptides 20 are also clearly
“present. W have al so investigated the effects of treatnment with the serum
conposition on patients' own sera. These effects are described bel ow. 25
Treat nent. i pduces, protein/ peptide expression in patients' sera Figure 5
shows mass Eﬁgéléﬁil}g%{gry of patients' sera before and after treatnment. The
spectra fro Oy ol s FQUFPRY € T hi ; Weltgdt pfoee b

associ at ed \;F\Pﬂdt%%ﬁﬁéga?piﬂve pept i gg\ée o?é?dgﬁgréﬁﬂﬁ éiwga? defer encﬁs in
the pepti d¢hespofesegan LG nass spectremey+ EBF gnaioinragslates tha gymbagar i ng

the 30 profiles in, the pr nd post_.tr.eat t s ) . arison
-an over?apﬁf‘&gse\‘?feé\?fno?fof\ﬁgﬁp'% | Fuefigr Bi{@ga%‘r i—bgoaé@%'v:@g@@bg’} : 4 |
PCT/ GB2005/ QAP 8ts é&nﬁbl%ﬂtep&tmgvsﬁ RRITN & CRE RRPTREBY isPHRILGHD to
expression 1n'six treated patients. Each patient shows increased |evels

_of induced pujiatede tajwede eeffieckxpuss ehibancinghrthe cpnogricjon roft stemikDap@gi on.

5 Figure 7a _shows .the mmss.spectr.onet ' Of & BRI . 'serum
 before vachH%?i”@Fl %?)‘faéqu ﬁﬁ'ﬂn‘%@grﬂﬁ%?ﬁ P{e?ﬁop{ggﬁ%déﬁ%ﬁ &Rﬂ ﬁgr‘%@g@%?@"]&%m 53
days post - Ly $addr@diy otk he processed product. It can be seen that in
the lower two panels the profile of the serumis significantly different

to that 16f the pre 10 i mune profile, indicative of the induction of

b oduct . andarendfa g RS BREARH SO T SPbEL e el B o
- be useful i pnihe digidectbanhefprédic sepsredfehidoftarAiating proteins by SDS-
| PAGE. As mentioned above, some of these molecules are inducers and

regufators of the POMC cascade. Further invesfigation using more focused
15 . analysis (e.g. peptide fractionation, imrﬁunoﬁredpitatian and concentration) will

reveal more of the peptides present. Figure 1 indicates the presence of a

POMC-derived corticotropin, Figure 2 that of CRF-BP, Figure 3 that of

proenkephalin A, and Figure 4 that of proenkephalin B. The presence of CRF-BP

suggests that the product contains some CRF, while POMC and related peptides
20 are also clearly present. ' ' |

We have also investigated the effects of treatrnent with the serum composition
on patients’ own sera. These effects are described below.

25  Treatment induces protein/peptide expression in patlents’ sera _
Figure 5rshows mass spectrometry of patients’ sera before and after treatment.
The spectra from 2 to 10 kD are compared. This molecular weight range is
associated with the bioactive peptides of interest. Clear differences in the .
peptide expression in the 2 to 6 kD region can be seen by comparing the |

36 profiles in the pre and post treatment sera. For ease of comparison an
gverlapping view of the profiles is also provided.



over |l apping view of the profiles is shown (Figure 7b). 15 Evidence for the
I nducti on of POMC peptides Figure 8 shows conparative |evels of ACTH in
the sera ' s before and after receiving treat 1S .S al so
conpar ed &fngﬁ%@ﬁgﬁs of ACTH in serum from healthy vo@{%ze“r@@%“lé in the
. product adm nistered to patients. Sera were diluted 1:100 and quantified
by an ELI SA of sera conpared with the product. 20 Data are the nean of

. three determ nations +/- standard errors. Post treatnent n=5; pre
“treatment n=3; normal human sera n=5. The data show that treatnent

" increases ACTH |

~vol unt eers’.an

_ 7 i*nf 1 anmat or
~ level s of T&Efgpe vacdimtiondpoerimmunaprofileues pene

| s. Fi . 9 | | f end hin. L. h
‘serum of tr EGHERY éﬁf’?"éﬁ?é‘ Araie @%%%33@%@%@?%%%&8%% ﬁé&?lﬁnﬁ@hgﬁ%r 2nt s

before trea st fRrRREEdeVil Ihf hey®dspidtidehpe preem ekpresadi hy
qupibﬁt'%}hwe%?vgsduct. Sera were dilut el:c}i ml: 1‘88$and qu%nt I.fied by

an ELI SA of pagicalacipiméed kil rehionhe product. Data are the nmean of three

-~ determnations +/- standard errors. The data show that treatnment

[ n_c_:rease% p endorphin | evels. 30 WO 2006/ 021814 PCT/ GB2005/ 050108 20
Evi dence fio?igi}‘:"f‘g'at Q{bv{(sr BB FncRE OspleBirb BTG SHoMled b lumr8fdsked (goaBRerm i -
y :

gttokine profile 1n treated patients Figure 10 shows the
Baumwm:@se@@em 53i@ysft er

treatment. The ,two,l%r.(ﬁj s of

W

o s (n=3 f . .. 5.,.sh -
i 1ering r BGRORIBUTHHER: Pod R PregstHtPatutem Bt Po Mt o 2t BHeL ducea,
~ but all pat hgRt3nSRANEDrefe! FFAhEARAIM Ts SRAHRAAEY Gifferart th SRBOGSthe! Bre-

treat nent pre sera = 'patients’ serumlévels before treatnent; post 2"d
and post05' immuatt gofilehindicativaraf e induetionsefr protein)expressionail e peliies hat

Lreat ment_i nduces, | ner eased Soncan! bALLE b  Bece hinh HILHERY Bk

protocol has been shown to be useful in the induction of this serum profile, An

overlapping view of the profiles is shown (Figure 7b).

15 Evidence for the induction of POMC peptides
Figure 8 shows comparative levels of ACTH in the sera of patients before and

after receiving treatment. This is also compared with levels of ACTH in serum -
from heaithy volunteers and in the product administered to patients. Sera were
~ diluted 1:100 and quantified by an ELISA Df- sera compared with the product.
20 -i:;ata are the mean of three determiﬂations +/- standard errors, Post treatment
- n=5; pre treatmenf n=3; normal human sera n=5. The data show that |
" treatment increases ACTH levels. ' '

" Figure 9 compares ievels of p endorphin in the serum of treated patients with
25  that ih the sera of the same patients before treatment. This is compareti with
levels in the sera of healthy volunteéers and in the product. Sera were diluted
1:100 and quantified by an ELISA of sera compared with the product. Data are
the mean of three determinations +/- standard errors. The data show that
treatment increases § endorphin levels.
30



-~ production O

Figure 11 shows the levels of IL-4 in the serumof one group of patients
before (pre-sera) and after treatnent. It can be seen that after
. treat nent the levels of IL-4 are signific sed in

t he patieﬁ%gaﬁégﬁga(n =5). However, following the 5th a,n$%¥§ ra 'on, the
| evel s of I1L-4 had dropped in all 15 patients, but remained higher than
they had been pre-treatnent. IL-4 is knggwm to downregul ate the production
of the pro- |nflannatory cytoklnes fromTH 1 ceIIs It nay be that the

Cwith IL-4 S. roIe in th TH-1 to T 25 'tc'h 0 Flgure 12 shows the | evel s
~of IL-6 in thellghd ' o @?is%ﬁéore and after treatnent.

<1t can be > B ré %t sef.het fe%él%@”i’@ﬁ-?oﬁ the serandoPBsé gplips of batidgyel s of

IL-6 are red e patients' ser . Figure 13 shows the |evels
of IFNy | nbefme saadmﬁerftreatmagt olipe &fo ;gawm;mofspammémi eforaaar:tagtcelp}

: b h f
the | cvaps showek e;r?fﬁ%%‘%%q@‘é‘%ﬂ i¢Spr e enventanns OET GBI e

t hat treat I N(,‘@); C
p "Bt aﬂep Fi%n Slﬂﬂégon?rﬁtigérr?%%?gﬁggy %t:éﬁgi in %%dggﬁlénto?%:;;t%@tw sub
PBMCs

popul at'i on. (ﬁreasel-aB:Ipamphméyew émtelsrbaﬁwwttmtmemte noeh 2P aardl pos

b d f h | h,VO. -
5006/ 021814 e BBASHIHoL L GETIEAT, Je P B Bt reament fB7UCBsn,  and
thei r Super%gﬁatseapm BRI O thé ey UsioRAeEIESA |t can be Seen

~that I1L-10 l'ev e T cell popul ation were unaffected by
‘treatnmenp and that only a srrall |ncrease in IL-10 was induced in the B

TR Ty sthc DotsSor T2 i) Penteriri B, G OREF bEREHEREIRE | ons
vere nade 'Ifteteer %#}EL%ﬁt{:l St trﬂeﬁtartfi cQﬁ‘beaééeﬂrtﬁat gﬁﬁsﬁeﬂ%@tf{bést zﬂd),

represent at ree separate experl nents. Evidence f
vasopr essi n thadleGRE ofndiet lanm significantly increased in the patients’ sera {(n= 5}

However, following the 5% administration, the levels of IL-4 had dropped in all

15 patients, but remained higher than they had been pre-treatment. IL-4 is known
to downregulate the production of the pro-inflammatory cytokines from TH-1
cells. Tt may be that the consistent changes in concentration seen in all patients
is consistent with IL-4's role in the TH-1 to TH-2 switch.

| 20  Figure 12 shows the levels of 1L-6 in the serum of one group of patients before
o and after treatment. Tt can be seen that after treatment (post 2 and post 5%
the levels of IL-6 are reduced in the patients’ sera (n=4). '

Figure 13 shows the levels of IFN#y in the serum of one group of patients
25  before and after treatment. It can be seen that after treatment (post :2“d and
| post 5" the levels of TFN-y are reduced in the patients’ sera.

Figure 14 shows that treatment of human peripheral blood cells {PBMCs)
induces the production of the anti-inflammatory cytokine IL-10 in the monocyte
30 sub population. T and B lymphocytes and monocytes were separated from
PBMCs obtained from human volunteers. All cell types were treated with



-~ 10 Figure 15 shows the conparative |evels of vasopressin in the product,

- control patients and patients treated with the product and pre-treatnent.

. The figure

o sh that there is no significant di ffereggg P ypeneany of
. the ser umwd)r%%%@?s“homever t he product contains si gniflcaﬁ ﬁ’beveﬁg of
vasopressin, sufficient to elicit 15 a response in the patients. It is

~_ known that vasopressin acts synergisticglly with CRF to release POMC. All

determi nations were nade in triplicate +/- standard . devi ations._ These
data are repyésBettatdses offpradudtefastlod, sapahneir supsrparanioassayved feor JleHl s

- Dresence. of et it et diencBiosara afiay a0 sl bl I ShBRE B aace
in the ”ea@ﬁ@gmﬁﬂ@@ﬁéum% By Webfindrit@ardanat bigal sabll Meleske ualis10 t he

. latter is evi'dence for the induction of CRF in the patients in response
"~ to.treat nentvas Alriduded einmithat Bonellsne Howesee in signifighint salevation- oft Hnlfar d

. deviations. These data are represgntative of at t, 3.5€
| exper i meht sCOMEEATREPN WRS; WPH?% o —4?“@?‘8%%@%3%&@%%’ W% qgétﬁm[?y and
© concl usi Onsczéﬂehmﬁaen%@ré RideRr it tribfete w/d enggaidodaaitions s ThERr @dtaraee
.consistent wth the nmajor active conmponent ‘being CRF acting in concert
- with other rapresantative of 2kdeash tirieeisepamabaigrerieent®duce POMC product i on.
-. There is also evidence that POMC itsel f and POVC-derived pepti des nay be
~.used as.a treatnent. This suggests WO 2006/ 021814 PCT/ GB2005/ 050108 22

- new phar maceyhbeal fof QERAFESHIPAAD ERE iGRgiohor CRF and POVC, as well as
I ndi cating additional disorders which may be treatable using CRF and POMC.

-V haveldl so provided a convenient nethod of producing CRF and POVC from
g%%tcs. ° Thﬁig%?é ?LSSS?I{}{NaSrth%u ejisatrgti\}eh%tvéfshz% \%@8&%§§§n rlﬂtthg T:Iré'dnfc?,n&d?}{tl:b? CRF,
o - patients and patients treated with the product and pre-treatment. The figure

shows that there is no significant difference between any of the serum groups,

however the product contains signiﬁcaht levels of vasopressin, sufficient to elicit

15 a response in the patients. Tt is known that vasopressin acts synergistically with

CRF to release POMC. All determinations were made in triplicate +/- standard

deviations. These data are representative of at'l‘éast' 3 sepai’ate experiments.
“patients pre-treatment n=3; treated patients n= 6. '

.20 Fiéure 16 shows the incrr-ease_eci presence of CRF in the ﬁroduct compared with
the placebo and the increase in the treated patients compared with the non-
treated iﬁdividuals; the latter is evidence for the induction of CRF in the
patients in response to treatment. All determinations were made in triplicate
+/- standard deviations. These data are representative of at least 3 separate

25  experiments, Control individuaés n=4; treated patients n= 13.

- Summary and conclusions 7
Although preliminary, the evidence to date is therefore consistent with the
major active component being CRF acting in concert with other components,
30  which is thought to induce POMC production. There is also evidence that POMC
itself and POMC-derived peptides may be used as a treatment. This suggests



- peptides and anti-inflammatory cytokines (IL-10 and TG--p) but also
~induces the expression and rel ease of CRF and hence POMC peptides in the
patient, ' n transformthe patients' i-mmunol ogj ) froma
" TH 1 pro- %ﬁoﬁg?zlt@?nmt ory profile to a predom nantly mbl;ﬁh%wh% C
“anti-inflammatory profile. O her observations on the conposition effects
_are consistent with the active conponegt being CRF which | eads to POMC
- production. For exanple, effects on |eukocyte adherence may be
~attri but abl pewoplstraceniizal plompositiess sandunses deru ERF18Nd ENGses wall 29

Perve. conduPUIGHRE actiab Bt Wtk . Be g s Y ERE i BOMRETY ane
 vasopressi niyehSREHSo PoviikRPbidoRvemintinetion dfcpraliping CRERndTRBMO TSN Ct

itself also contains significant |levels of I1L-10 and TGF-p (data not

- shown). 20 gbgisa MSH has potent anti-inflammatory effects in all major

forms of inflammation and it antagoni ses the effects of pro-inflammtory

.cytokines such as TNFa and IL1-p. Cross tal k exists between the cytokine

systens andThBegatBOME fol ShREbui @hr ke HrescobBe oMy dontdes ICRI PoMmEat ed

with the conposition 25 tofesult in the reduction of pro-inflammtory
cyt oki nes apeptides awi abtitisfarematory riytakinesd(Ibviér anthd GFour Bl also thdigerent )

L S0 ana T pBRSRTR, feik B, IR AR o7 SR b

- -.serum pr odughhick3the eravfcim B GagbnlBasmmiRgioaks Yréfie freoTH-0 B®-very

sensitive to proteolytic degradation; this is consistent with the theory
t hat t ha0 POWTamsmaton? pasiloi 8 predetnarho bd/20a8 ndanpmtpioprebleysed to give

i ndi vi.-dual hornones on adm nistration, but that further - degradation
~destroys activity. In particular, alpha MSH is believed to have

f’ieggi/feij?ant Othée JH&SHathfis o tie ichripobiBbAT eFRictd Bied ephdistents aatHehecadive
’ component being CRF which leads to POMC production. For example, effects on
leukocyte adherence may be attributable to beta endorphih. The serum product

15 increases IL-10 production by human PBMC; alpha MSH affects IL-10

| production. Effects on nerve conduction and neuroprotective effects may be
ascribec!rto: ACTH and vasepressih; effects on appetite may be due to alpha

MSH. The product itself also contains significant levels of IL-10 and TGF-p (data

not shown).

Alpha MSH has potent anti-inflammatory effects in all major forms of
irflammation and it antagonises the effects,df pro~inﬂammat0ry Cytokines such
as TN?oa ‘and IL1-B. Cross talk exists between the cytokine systems and the
POMC system which has been observed in patients treated with the composition

- 25 to result in the reduction of pro-inflammatory cytokines and the establishment
(rataiﬂed‘ over the course of treatment) of a TH-2 anti-inflammatory cytckine
profile incduding elevated levels of 1L-10 and TGF-B. We have also identified
increased levels of IL1-p in the serum product. ‘

30 The serum product has previously been shown to be very sensitive to
proteolyiic degradation; this is consistent with the theory that the POMC is



again, this is consistent with the active conponent including POMC. The 5
product itself is unstable by nature as its active conponents- are

short-livsg]wﬁy s1§Xhi bit powerful effects. W have al &,&Qﬂ,gy@gﬁ)g

experi men uggest . that the serum nodul ates nitfic oxi

- production by | eukocytes; this is consistent wwth effects of beta 10
endor phin. W also believe that the seraaminhi bits PHA-i nduced PBMC
proliferation, suggesting an explanation for the serum s i mmunonodul atory

ef fects. Weploioelysdds to ghen indivighalc Barmanss obik adsrinisrlign,i Ul F@tpiuddehce of
th duct, t o .LPS-induced _st.i.nul At i.op: i xed '
(datanot - eeiarstion oREVE AZHVEE L pRlicBRY: ARECMaY BUREMNRAEERRIO S, o

in human br ghAREhGNOSbdded saiViS, ifasdidiahabadpestiiaehyendésiseramdved; t i ng

to nodul ate the NFKB pathway (data not shown). NFKB is known to regulate
t he transcr Bgainorihist isgepasistenh vty diei artivReCorapenaiti hislugindp PEMG Thémat ory

pro-1 nf | e BEgt BRI b B e s e oieBia e SRRt

i nfl ammat or yxfiiBE penessl effsttbher experinents to investigate this are
underway. Receptors (MCR3 and MCR4) for sone POMC peptides are found in
- the retinal 25 ganglion cells that formthe optic nerve and nmay be

For "some. of e By LBhiictaa BhARNTER e shodls Ftne BMly e faBP ot <
‘with optic 'ﬁ_ﬁﬂgﬁ gxicke Eﬁicmhtioﬂ‘ﬂ?b&efemik@@s?t@sistws e eondgistest wngdeffédes iof Het@wn
that ACTH triggers the <corticosteroid pathway which can exert effects in
“as |itthe asndophb. 3Wenialr ekelievgothab Hwoeroims inhiliesT/ REFrboorab B 24
e MY ittt 985 desting" af MRRAREH P the Serfid HimBRBbHGSY e
effects. We have also seen a reduced response of PBMCs in the presence of the
product to LPS-induced stimulation and mixed lymphocyte reactions {data not
- shown). '
15 : _
The product may also induce tyrosine phosphorylation in human brain microglial
cells, arid has been shown by Western blotting to moedulate the NFxB pathWay
- {data not shown). N‘F:chwis known to reguiéte the transcription of genes
- involved in the regulation of pro-inflammatory cytokines, hence the inhibition of
200 NF«B would act to reduce the pro—inﬂammatcry' cytokine response in
autoimmune disease and reduce inflammatory responses. Further experiments

to investigate this are underway.

Receptors (MCR3 and MCR4) for some POMC peptides are found in the retinal
25 ganglion cells that fdrm the optic nerve and may be stimuiatéd by POMC
peptides produced after treatment. This may account for scme of the rapid
improvements in vision experienced by MS patients with optic neuritis which
have previously been described. It is dknown that ACTH triggers the
corticostercid pathway which can exert effects in as little as 20 to 30 minutes,
30



. induction afiY,

may be insufficient to elicit therapeutic responses in patients after
~dilution in the blood volune of the patient. However, the product could
act | ocal .}.,is injected in a subcutaneous bol ' a
biochem cg‘?lozc(‘:ogé%zlééé' which 5 triggers the synthesis an rTel{;g%‘l]ggemgﬁgt he
bi oactive peptides in the treated patients. It is now known that any
“medical treatnments that interfere with 4she product, for exanple by
conpeting for receptors or blocking nolecules in the HPA should be

- _ﬁvoi qu. _1]9Pragin§n%fg&a_ta @uﬁlgast%thayiﬂm festratiens of fhe Pestides i 18 Prodiichr oduct
i nauct ron aftp bt GRR orBlcRcH el ap gt FLPRR R Al PRl o g

protein andheposakeRim bhthe atidntcHbwerrntie motinanionidaadotsigrasitds
pro-enkephalin A precursors (see Figures In addition, and

i 1 to 4). . .
- perhaps nor Biedpdrinant supculanents LAVD c By drdiget & bioderpigy sascagR WRifDr Pove

a0 g WOTERE . Rt q
R Ph ovi s tREE M PRy Bhy B Yo fhd BRBERGL dRBYGTAT ind HeBEg TR
control vol yati@gsstt iEMow khoghnbiat bagehdiiral Weabmentsniapimeiferl witttbe

~ . suggests that the treatnent induces the expression and release of POMC

- peptides i npragsichaior @xampleh by eompeling fan sacepiass Oh dlgskingemplecules in the
i mmunol.ogi c praf i T TH 1 pro-inflammatory profile to a TH2 anti -
. i nfl ammat orypﬁ‘r%'fo)mde& %’ﬁ@&%d&rt her el ucidation of the cascade nechanismin
the patients is currently under investigation. It should be noted that
al t hough the product is anti-inflanmtory in nature it doeds not
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~TH 2 shift as the .TH-1 network is turned off. Later on after treatnent
the TH 1 netadicrirgparipobopirppregtEser @ndtpra-enkertialin &y ereculgors (res) iaues 4
. PCT/ GB32005/ (159)1% In addition, and perhaps more importantly, we have discovered that
15 two of the major POMC peptides are upregulated significantly in treated
patients’ sera compared with levels before treatment, and also compared with
levels ~ from healthy control volunteers. This finding, together with
i’mfnunological dafa, suggests that the treatment Encfucés the expression and
~ release of POMC peptides in the patient, which then transforms the patients’
| 20 . immunoiogical ﬁroﬁle from @ TH-1 pro-inflammatory profile to a TH-2 anti-
| inflammatory profile. The further elucidation of the cascade mechanism in the

patients is currently under investigation.

It should be noted that although the product is anti-inflammatory in nature it |
25 does not completely inhibit the inflammatory response. Our data suggest that

the product induces a shift from the unfavourable TH-1 cytokine profile seen in

auto-immune diseases to a more favourable balanced cytokine level. This may

appear initlally after treatment as a rapid anti-inflammatory TH-2 shift as the

TH-1 network is turned off. Later on after treatmeni the TH-1 network operates
3d albeit at a lower level.



.. 25 The reported effects of the serum product on tunours |eads us to
consider the possibility of anti-angiogenic effects of the serum In this
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tryptic digests from SDS PAGE gels. 5 Conputer database searches using
__Biowork Browser for peptide identificatison yielded strong matches across
.. several species including Hono sapiens. Al though precise quantification

_of the TSP- Thadapertecielfr@s of Hhe seitEhPrasiick pid tUHPUFUBRATES theensjdar theen

est abl i shed Vi S t 8L b D S
~ Fhdrcat oot R & BiEa b Sirelatrhe'shin B0 s Reoard e PR’ 3,
_- (upper nanogimbogp@idin-ili @SP-13 ahpltsletofactdret (BB4) hass dedn ddemidiedrins of
. the product, and the nethod of action, _is show in Figure 17, The product -
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~ .MBH, ."and beta endorphin. This |ast product acts in a feedback |oop, with
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rel ease. Thi.s. W i ' : '
1 rmnol ogi ¢ SOeE his TPyt (B oS ATEREE b sl ifurt o U iRgeRbestle on, |
“beneficial @bbeRAGE gelenndicatas Wati theyprofeinsomei presant. in 2folo@tAllyMignificariuse  of
- a pharnmaceutical conposition conprising a corticotropin releasing factor
(CRF) pdpti derpss NBREOBMYHERIIGH of a nedicament for the treatment of
neural. disorders. 2. Use of a conpesition of claim1, conprising goat
.CRF. 3. Use of a conposition of claiml1l or 2, further conprising one or
- more of A summary of the hypothesised components of the product, and the method of

action, is shown in Figure 17. The product is thought to contain CRF, with some
levels of CRF-BP, beta endorphin, vasopressin, and enkephalins. CRF induces
15 'productidri of further CRF in the patient, as do beta endorphin and the
enkephalins. Endogenous CRF causes production of POMC, which gives rise to
among athers ACT H, alpha MSH, and beta endorphin, This last product acts in a
feedbacl; loop, with low levels stimulating further CRF release, while high levels
inhibit CRF release. This whole CRF / POMC cascade is thought to induce an
20 immunological switch in the patient, which could explain the surprising

- beneficial effects seen in a variety of conditions.



vasopressi n, beta endorphin, and an enkephalin. 4. Use of a conposition of

any preceding claim conprising CRF binding protein. 5. Use of a

conposi tion of any preceding claimfurther conprising a POMC peptide. 6.

Use of a conposition of any precedi n% claimfurther conprising one or nore

of a, p, and y MSH, ACTH, P and y H, net-enkephalin, |eu-enkephalin and

bet a\” end . 7. Use of a pharmaceutical conposition of claiml,

wherein the neural disorder is selected fromthe group conprising; axonal

or nerve damage; nerve conduction disorders; non- derryel i nati ng neural

di sorders 4i neludi t rltls not or _neur one

cer ebr ovascy u& 'ﬁpgﬂé}% c%uta:% SYLROSIIGN, FAPRISInG; aoﬁ°§lé?aﬁapm HEIRESIRG famters

chorea, mﬂCRF})IptepBQEStuerthatpremﬂwuoremf |2& psadicamuse Ubathed YebintdYof neural

schi zophr% 'o?ce bi pol ar di sorder, depression/channel opat hi es, myaest heni a
ec

gravis, in ions of the nervous system nerve entrapnent and focal
injury, traumati c spi nal cord injury cluster headache, mgraine, and

chroni c dai at i di sor including multiple

scl er osi sa Er ac E g.b '} CamgBiF%?E’ae#@:t raunatic), brachial
neuritis, par sonage turner syndr onme (neural gic anyotrophy); radicul opathy
and tic daqul,our r ar tor neu athy of all pes,
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CMI3 ( Dej ersomessut, thet erdioggis end sGMhkepalipes A, B C and D), X-1inked

Charcot - Mari e-Toot h disease (CMIX), Hereditary Neuropathy with liability
to pressure palsies (HNPP) 27 (Tomacul ous neuropathy), Hereditary Motor

and Senso#dyUbkeof apamhysitiart ¢f dbg aFeveging e!a;hpﬁmr(}bimiﬂ_c):RFlBimﬂg?bteﬁer editary
Mot or and Sensory Neuropathy / Neuronopathy (HVSNP) itary Neural gic

Anyot rophy, Hereditary Sensory and Autonomi ¢ Neuropathies (HSAN1, HSAN2,
HSAN3 ( Ri bel/s@afa symgositin afrank predeidig claim further comprising a POMC peptide.

6. Use of a compositibn of any preceding claim further comprising one or more of ¢,

B. and y MSH; ACTH; B and y LPH; met-enkephalin, leu-enkephalin and beta
endorphin.

7. Use of a pharmaceutical composition of claim 1, wherein the neural disorder is
selected from the group comprising;

axonal or nerve damage;

nerve conduction disorders;

non-demyelinating neural discrders inciuding optic neuritis, motor neurone
disease, cerebrovascular ischaemic disease, Aizheimer's disease, Huntingion's
chorea, multiple system atrophy, epilepsy, muscular dystrophy, schizophrenia,
bipolar disorder, depression/channeiopathies, myaesthenia gravis, infections of the
nervous system, nerve entrapment and focal injury, traumatic spinal cord injury
cluster headache, migraine, and chronic daily headache;

demyelinating disorders including multiple sclerosis, brachial plexopathy
(idiopathic and traumatic), brachial neuritis, parsonage turner syndrome {neuralgic
amyotrophy); radiculopathy and tic douloureux;

hereditary motor and sensor neuropathy of alf types, including Charcot-Marie-
Tooth disease (CMT) types CMT1A, CMT1B, CMT2, CMT3 (Dejerine Sottas
disease), CMT4 (Types A, B C and D), X-linked Charcot-Marie-Tooth disease
(CMTX), Hereditary Neuropathy with liability to pressure palsies (HNPP)



dysautonom a), HSAN4, HSAN5), Fam lial Anyloid pol yneuropathies (lepe I,
Type I'l,  Type Ill, Type IV), Metachromatic Leukodystrophy, Krabbe's

D sease, Fabry's Disease, Adrenol eug?dy_st rophy, Refsum s disease (HVBN
V)., Tangier Disease, Friedreich's axia, Spinal cerebellar ataxia (SCA
i ncl udi ng SCA1, SCA2, SCA3, SCA4, SCAS, SCA6, SCA7, SCAB, SCA10, SCA11,

SCA12, S SR : ; i_ant .axanal
neur opat ﬁﬁ?&gﬂd chr oerllfirc In 12%1%%? %’?%G%Fré‘\’e{‘??%g{%gggfﬂgﬁﬁ‘ ¥ pg??aweisﬂ DP) ,
and Gui | | ailRm GMSNL) shiexinrtdiersditary Metarand Senpery NesiromatiGRAN edrhmpmiyno?_

| Si t bR [ - separating
The ser umtrr onr oy eredtany Nl Ayt a8l LR So AT B oRERE  um by
preci pi t atVeywerathiap| (RRAN1, "HSAN2, HSAN3 {(Riley-Day syndrome or famiiial

dysautonomia), HSAN4, HSANS), Famiiial Amyloid poiyneuropathies (Type 1, Type Il
Type Ill, Type IV), Metachromatic Leukodystrophy, Krabbe's Disease, Fabry's
Disease, Adrenoleukodystrophy, Refsum's disease (HMSN V), Tangier Disease,
Friedreich's ataxia, Spinal cerebeliar ataxia (SCA) including SCA1, SCA2, SCA3,
SCA4, SCAS5, SCAB, SCA7, SCA8, SCA10, SCA11, SCA12, SCA13, SCA14,
SCA18, Cockayne's syndrome and Giant axonal neuropathy; and

chronic inflammatory demyelinating polyneuropathy (CIDP), and Guillain-
Barre syndrome;

8. A method of producing CRF, the method comprising the steps of obtaining a blood
sample from a goat; separating the serum from the remaining blood components;
and purifying the serum by precipitation of solids. '



