Medi cament FlI ELD OF THE | NVENTI ON The present invention relates to a

medi canent, and in particular to a pharnmaceutical conposition. The

medi canmerwoi2sosonnEi#der ed particularly suited to treat meRrCTaEB20@&056d08

di sorders, although a nunber of other disorders may be treatable with the
invention. Aspects of the invention also relate to nethods of preparation
of such a nedicanent, and to nethods of treatnent of disorders using said
medi canment. BACKGROUND TO THE | NVENTI ON PCT publicati ons W03/ 004049 and
W03/ 064472 descri be therapeutic agents and treatnments 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. | n particular, the reader is referred to themfor an
under st andi ng of how the therapeutic agent can be prepared, and for the

i ndi cati ons which can be treated. Tﬁﬂﬁgﬁﬁﬂﬁiﬁ.goat is inmmunised with H V-3B
viral iysate raised in HO cells, The resulting serumis believed to be
active against, anong other disorders, nmultiple sclerosis. The reader is

further srefpgEf BOF THEAINVENITEON t 0 the section on pages 3 and 4 of
W03/ 004049 headed ' Exanpl e of Production of Goat Serum for further

details of the production of serum This section is incorporated herein by
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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 W003/004049 and WO003/064472 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 texts 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 lysate raised in H9 cells. The
resulting serum is believed to be active against, among other disorders, 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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serum and the serumfiltered to renove large clots and particul ate matter.
The serumis then treated with supersaturated anmoni um sul phate (47%

sol uti on WO 2421819 preci pitate anti bodi es and ot her mareriGH2005Mi5e108
resulting solution is centrifuged in a Beckman J6M E centrifuge at 3500 rpm
for 45 mnutes, after which the supernatant fluid is renoved. The

preci pitated i nmunogl obulin and other so}id material are resuspended in PBS
buf f er (ph3§'phate bufffred saline) sufficient to redissolve the

precipitaté€. eRsratign of SR ¢ hen subjected to diafiltration against a PBS
buffer with a nol ecul ar wei ght cut-off of 10,000 Daltons. at 4C After
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sufficient to redissolve the precipitate.

15 The solution is then subjected to diafiltration against a PBS buffer with a
molecular weight cut-off of 10,000 Daltons. at 4°C. After diafiltration the
product is filtered through a 0.2 micron filter into a sterile container and
adjusted to a protein concentration of 4mg/ml. 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 composition, or the product,
while treatment of a patient involves 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 serum; it is believed that a medium which has been
used for growth 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 growth medium such as PBMC or the cancer immorta! 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 effective immunogen to create the



factor may be exposure of the animal to daylight, with greater daylight
hours (or exposure to daylight equivalent) may increase active conponent
serum | eweD2006eesE40f t he serum conposition The conposi PCOGEB28038Di08ved to
be effective against a nunber of disorders, in particular nultiple
sclerosis. Reference is also made in the previously-identified publications
to the conposition as being useful in the treatnent of inflammtory
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patients, an Increase in CD4+ cells. Several other diseases which may
be treated by the conposition are described, and the reader is referred to

t hese earlier publications for a full erstanding of t range and, nature
o cond 11 heVHIREHE AFORE (FoearampIs, dBhar ey s RS R bhed
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car di ovascUloarextiosess g ; datidhh eaguivalents onag rigcraase hadigy 60MAaNERg SaMEN
non-denyel i nating. Exanples of disorders which nmay be treated in accordance
with the prl€&ft invention include cerebrovascul ar ischaemic di sease;

Al zhei ner' s di sease; Hunti ngdon's chorea; m xed connective tissue di seases;
scl eroderma; anaphyl axis; septic shock; carditis and endocarditis; wound
heal i N,y capses bf thesdrum conpgositign onal | ung di seases; gl omerul
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particular multiple sclerosis. Reference is also made in the previously-identified
publications to the composition as being useful in the treatment of
inflammatory diseases such as rheumatoid arthritis; optic neuritis; motor
15 neurone disease; autoimmune diseases; axonal or nerve 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 full understanding
of the range and nature of conditions which may be treated. In particular, the
contents of WO03/004049 and WO003/064472 are specifically incorporated
herein by reference.

25 A non-exhaustive list of disorders against which the serum composition is
believed to be effective, in addition to those mentioned above, includes
cancers, in particular myelomas, melanomas, and lymphomas; cardiovascular

diseases; and neural disorders, both demyelinating and non-demyelinating.

30 Examples of disorders which may be treated in accordance with the present
invention include cerebrovascular ischaemic disease; Alzheimer’s disease;



di sorders may have an inflammtory conponent, but are believed to be
additionally treatabl e based on the non-denyelinating neural aspect of the
di sor der .wBunadersinon- denyel i nati ng di sorders whi ch nay Po@/GB2eevtwso08and
whi ch are considered to have a degenerative conponent include nmultiple
system atrophy; epil epsy; nuscul ar dystrophy; schizophrenia; bipolar

di sorder; and depression. Ot her non-demfelinating disorders which nmay be
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Hereditary fatigue syndrome; fibromyositis; irritable bowel syndrome; work related upper
limb disorder; cluster headache; migraine; and chronic daily headache.

15 Demyelinating disorders which may be treatable include infections of the
nervous system; nerve entrapment and focal injury; traumatic spinal cord
injury; brachial plexopathy (idiopathic and traumatic, brachial neuritis,
parsonage turner syndrome, neuralgic amyotrophy); radiculopathy;
channelopathies; and tic douloureux.

20
The composition may be useful in the treatment of autoimmune diseases
including lupus, psoriasis, eczema, thyroiditis, and polymyositis.

The composition is also believed to be effective against inflammatory
25  conditions.

The composition is useful in the treatment of all kinds of peripheral neuropathy
of axonal and demyelinating type, including hereditary motor and sensor
neuropathy of all types; Charcot-Marie-Tooth disease (CMT) types CMTI1A,
30  CMT1B, CMT2, CMT3 (Dejerine Sottas disease), CMT4 (Types A, B C and D), X-
linked Charcot-Marie-Tooth disease (CMTX); Hereditary Neuropathy with liability



Neur al gi ¢ Anyotrophy; Hereditary Sensory and Autonom c Neuropat hi es (HSAN ,
HSAN2, HSAN3 (al so called R | ey-Day syndrone or famlial dysautonom a),
HSAN4, HIsRpoo/Bas1il i al Anyl oi d pol yneur opat hi es ( Type PCI/GBzp@&s/d50108Type
[11, Type 1V); Metachromatic Leukodystrophy; Krabbe's D sease; Fabry's

D sease; Adrenol eukodystrophy; Refsum s di sease (HVSN |1V); Tangi er D sease;
Friedreich's ataxia; Spinal cerebellar ataxia (SCA) all types - SCAl, SCA2,
SCA3, SCA4, SCA5, SCAB, . SCA7,~CA8,, SCALO, -SCAIIl . SCA12 SCA13,, SCAl4,
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sensitive tEAMGIELIS; dpiretgsghalar Ataxia; Cockayne's syndrome; and Giant axonal

neuropathy.

The composition may also be useful in the treatment of chronic inflammatory

15  demyelinating polyneuropathy (CIDP), and Guillain-Barre syndrome.

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

20 It is believed that the composition 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 serum 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
exploring possible 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



We have now identified a nunber of potential active conponents of the
serum This identification allows the manufacture of novel pharmaceuti cal
conposi t iwo@waEs1Hsi ng one or nore of the active conpoRmEMGB2005/056X080US
forns, and the treatnent of one or nore of the disorders recited above and
in our earlier patent applications using the active conponent(s). The
identification also opens up novel apprdaches for treating the vari ous
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SUMMARY OF THE INVENTION

The invention resides in a bioactive composition which triggers a molecular

15 cascade in treated patients.

According to a first aspect of the present invention, there is provided a
pharmaceutical composition comprising a corticotropin releasing factor (CRF)
peptide. CRF is also known as corticotropin releasing hormone (CRH).
20
CRF is a peptide produced in the hypothalamus, and is believed to be involved
in stress response. Human CRF is described in detail in entry 122560 of OMIM
(online mendelian inheritance in man, accessible  through
http://www.ncbi.nim.nih.gov/). The nucleotide and amino acid sequence of
25 human CRF is also known, and has GENBANK accession number BC011031.
Knowledge of the sequence and size data for human CRF will allow the skilled

person to determine the equivalent information for non-human CRF, including
goat CRF,

30 By “a CRF peptide” is meant any peptide having a corresponding sequence,
structure, or function. It wili be apparent to the skilled person that the



and functional nutants are included within this definition. Mitants may

I ncl ude conservative amno acid substitutions; and fragnents and
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stinmul ate production of endogenous CRF, which in turn stinmulates production
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of other organs ertain, tu rs such_as mel anomas, and npor el Ln.cells)
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have a sel f-sustaining effect in the patient t _.adm nj stration, of an

) [ th
i Li &l amATOSBNOERERF6 MAICH N iR REIRBHISLES BTaFUERR 06 (PTERRIOTIFISIRCOHT | ent :
t hus, i MYt Wall ' | of CRF h
si;zif?gahtb@?ﬁggﬁﬂghgkﬁé&%géﬁﬂggﬁmﬁﬁ%ﬁﬁgkﬁgeanOincreaggyinagﬁealevels of

POMC pgpt i des. Adm ni stration of pharmaceutical conpositions of the
invention may be acconplished orally or parenterally. Methods of parenteral
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I ntramedul lary, in r?{hecal . .
Rumber Of Other organs, certain tumours such as melanomas, and normal skin
cells) which is the precursor of a set of corticotrophic hormones which exert a
number of effects on the host. POMC is the precursor to alpha, beta, and
15 gamma melanocyte stimulating hormone (MSH); adrenocorticotrophin (ACTH);
beta 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 pharmaceutical 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 a convenient 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



I ntraventricular, intravenous, intraperitoneal, or intranasal
admnistration. In addition to the active ingredients, such conpositions
may conprweeosui2igbl e pharnmaceutically acceptabl e carri @C3/GB20QVI58i08g

exci pi ents and ot her conponents which facilitate processing of the active
conpounds into preparations suitable for pharnmaceutical adm nistration.

Phar maceuti cal conpositions for oral adnd nistration can be fornul ated using
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rice, potato, or other plants; cellulose such as nethylceilul ose,

hydr oxypr ofSpmasrefks e Whighosacilisates deogessing beky the hotte | corpBeundsndingins
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col | agen’ ibEPuatpResutaRE Al bariiealer EnBiRIFbM g agent o my be added,
such as cross |inked polyvinyl pyrrolidone, agar, alginic acid, or a salt

t hereof. Dragee cores can be provided with suitable coatings such as
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product ide
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and

4

the like suitable for ingestion by the 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 protein fillers such as sugars, including
lactose, sucrose, mannitol, sorbitol; starch from corn, wheat, rice, potato, or
other plants; cellulose such as methylcellulose, hydroxypropylmethylcellulose,
or sodium carboxymethylcellulose; and gums including arabic and tragacanth;
as well as proteins such as gelatin and collagen. If desired, disintegrating or
25  solubilising agents may be added, such as cross linked polyvinyl pyrrolidone,
agar, alginic acid, or a sait thereof.

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



characterise the quantity of active conpound. Pharmaceutical preparations
whi ch can be used orally include push-fit capsules nade of gelatin, as well
as soft, weabed2tapsul es nade of gelatin and a coati ng PaticGER2805gIsy®Er ol or
sorbitol. Push-fit capsules can contain active ingredients mxed with a
filler or binders such as |actose or starches | ubricants such as talc or
magnesi um st earate, and, optionally st abf Ilsers In soft capsules, the
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I ncl ude aqueous sol utions of active conpounds. For injection, the
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penet r dot s ljrt pprafn eort lauicheolyathyilend glycolawith er viithdug stebiliseas.ed may be
used in the formul ati on. The pharmaceuti cal conpositions of the present
I nvention can be manufactured substantially in accordance with standard

manufact urigyd -pLasGEU) SforkRPNbAs" for parenteral administration include aqueous
solutions of active compounds. For injection, the pharmaceutical compositions

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
carboxymethyl cellulose, sorbitol, or dextran. Additionally, suspensions of the
active compounds can be prepared as appropriate oily injection suspensions.

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.
Optionally, the suspension can also contain suitable stabilisers or agents which
increase the solubility of the compounds to allow for the preparation of highly
-concentrated solutions.

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

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



the art. The conposition may al so conprise one or nore peptide regulatory or
rel easing factors, which may induce a cascade of rel ease of further

pepti des w9 2006vangiety of cells in the patient. Such addipCraseboFw@etodsrs are
preferably derived fromthe sane source as the CRF, in particul ar goat
serum Suitable factors include a- HLA, TG-b, and IL-10Q anong others. | n
preferred enbodi nents, the conposition ﬁﬁy conpri se one or nore of
vasopressi n, beta endorphin, and an enkephalin. | n certain enbodi nents,

t he conposition may conprise CRF binding protein, CRF-BP. This binds CRF
and may actTiRSc@mpeSBoN phdy 4166 cBHRPSREURR o mb@F_@pﬁﬂe teduldton Be rdeadiggt -
The conposition may further conprise a POMC peptide or "a POVC product’
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known, and Higs, T@ENBABKA dAcdes shmgnetimeey, BCO65832. Human POMC gives rise to
a gl ycosyl at ed protein precursor having a nol ecular weight of 3 1 kDa. By

"a POMC peptide" is neant any peptide having a correspondi ng sequence,
structure, .or function. It. wl]l apparent to the skilled person that the
canont cal " i PESEITEH SRPHIMesn i MRS JB8Y GrOTSEo PR RPN i
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wi thout affecting the structure ‘or function of the peptide.” I'n particular,

al | el i agvardoampcsitiord niayncomerisé CRR dinidin@peoiait,| GREBPMTHIS itdd €RF and
definition. Mutants may include conservative am no acid substitutions. "A
POMC pept i dBY g6t 8% adepriveir for subsequent release of CRF to the patient.

The composition may further comprise a POMC peptide or a POMC product;
certain POMC products may be useful to administer to a patient to stimulate

15  further production, or to obtain a desired response before endogenous POMC
can be produced.

Human POMC is described in detail in entry 176830 of OMIM (online mendelian
inheritance in man, accessible through http://www.ncbi.nim.nih.gov/). The

20 nucleotide and amino acid sequence of human POMC is also known, and has
GENBANK accession number BC065832. Human POMC gives rise to a
glycosylated protein precursor having a molecular weight of 31 kDa.

By “a POMC peptide” is meant any peptide having a corresponding sequence,
25  structure, or function. 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
variants 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,



refers to any peptide acting as a precursor t o at |east one form of MSH,
ACTH, at | east one formof LPH, p endorphin, net-enkephalin and

| eu- enkepweal2oos/o2as1d preferably ail of a, b, and g MSH RCTigB2bosansoiog LPH;
and b endor phin, netenkephalin and | eu-enkephalin Al though research has
been carried out into the pharmaceutical potential of certain of the

I ndi vi dual products of the POMC pepti de!lit is believed that administration

of POMC it e |
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so woul d not be expected to be present in serum at |east at significant
levels, it has been surprisingly identified that goat serum contains POMC,
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adm ni st rat I on ts associ ated nol ecul es to a subject,
pepti dgois proteolysed to provide one or nore of the products of POMC in a
readily available formto the subject; there is also the induction of a
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is produced 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, particularly when the goat is stimulated by
physiological stress, such as bleeding or immunization. This provides a
convenient source for POMC for pharmaceutical compositions of the present
invention. It is also believed that POMC may have a self-sustaining effect in the
20 patient, in that administration of an initial amount of POMC leads to
endogenous production of POMC in the patient; thus, an initial administration of

a low level of POMC may have a significant effect on the patient.

It is believed that, on administration of POMC and its associated 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 8 endorphin,
which can then be absorbed through the mucous membranes. In addition,



unpurified goat serum for exanple, a rapid 'buzz' effect on subungual

adm ni stration may be due to proteolysis of POMC to rel ease b endorphin,

whi ch carwohess/esiabsor bed t hrough t he nucous nenbr anesPCrGRdAEVISI®A, al pha
MSH is known to have an effect on IL-10 and TG~ b production, which results
in an antiinflammatory effect, consistent with that which has been observed
with goat serum Al pha MSH is also knowd2to inhibit the rel ease of
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provi de an RERTNUARMARYE P@ng?f ect. As nmentioned above, it is believed

t hat ansi nitial admnistration of POMC (optionally together with CRF and/ or
vasopresSsin) may stinulate native production of POMC and its regul atory
peptides. AHeiedmpositisnendy afsot Mevepassaiflanmugony i ropehiesevy beligvevitdes a
met hod of stinulating P production in a patient, conprising

adm ni st er ilfg §asgEnolisnFFenoft anti-flapamptory . repRenss dtEnoine PoRICOr sother
preferably non-human, and, nore preferab oat ,POMC.. Conveniently,

D i ot 1 acORe] S5 i B e SR8 B e PRt S s LY HABIEE PF 408 ve
conpositio r hat i i '

further as e‘%ﬁr CSP*”??@E?%S%%W&@@@% tgr@oé?‘ﬁégmga?{hg?%@%ﬁﬁgg@ﬂhwd
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nore of al pslitional activggomannentsavhinb Syedde apAntainflagmaemns AEeeiver) ;
adrenocorticotrophin (ACTH); beta and

As mentioned above, it is believed that an initial administration of POMC

(optionally together with CRF and/or 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 a

patient, comprising administering exogenous POMC to the patient. The

exogenous POMC is preferably non-human, and more preferably goat POMC,

Conveniently, administration is subcutaneous; this gives a subcutaneous depot
20  of active composition for subsequent slow release into the patient’s system.

A further aspect of the present invention provides a pharmaceutical composition
comprising a POMC peptide.

25 According to a further aspect of the invention, there is provided a
pharmaceutical composition comprising two or more of alpha, beta, and gamma
melanocyte stimulating hormone (MSH); adrenocorticotrophin (ACTH); beta and
gamma lipotropin (LPH); and beta endorphin. Given the likely proteolysis of
POMC on administration, it may be possible to achieve similar effects by

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



gamma lipotropin (LPH); and beta endorphin. Gven the |likely proteol ysis of
POMC on adm nistration, it nmay be possible to achieve simlar effects by
adm ni st re0i200s/iswo or nore of the individual hor nonegCigB20&ds5HY08M POVL.
The pharnmaceutical conposition rmay provide the recited hornones

asi ndi vi dual peptides, or as one or nore precursor nolecules (for exanple,
partial breakdown products of POMC). PréBerably three, four, five, six, or
seven of the,hornpnes.are included in the pharmaceuti C i.tLon. which
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nol ecul e may al so be used.in conbination with POVC and its rel ated
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polynyositis; axonal or nerve damage; cancers, in particular nyel onas,
mel anomas, aghdis! § reEpoies; raseniod fati wiraser of thecampenyet.i Axarier mudecule

non-denyel i nating;, inflamatory conditi . obesity:; nerve. conduction

di sorders; rﬁ%ﬂaggﬂ?aps @W%‘?'ﬁ@’ﬁ?n N‘&b’gﬁﬁpﬁﬂiﬁs g.%/lé iFPE%,r"G'E function; the
met hod conprising adm nistering CRF to a patient in need thereof.
Alternatively, the nethod nay conprise adm nistering POMC. The opti nal

dosage 10f tAveotdingttaeat fubider nadpeyetof bigenprgeat thveadionhdhexees iprovidyd ke
appropriate to adm nister the treatnment 1n a dosage of between 0.01 and 10

ng/ kg to tHeekhedj ofctreatmant for of @iseaseysaleatar &rono noditinledsderpgisk ghewsatién
0,025 and 2 KO ocRRchlBES: ML hEhe AR RE nl: B b i
lupus, psoriasis, eczema, thyroiditis, and polymyositis; axonal or nerve damage;
cancers, in particular myelomas, melanomas, and lymphomas; neural disorders,
15  both demyelinating and non-demyelinating; inflammatory conditions; obesity;
nerve conduction disorders; and sexual dysfunction, in particular erectile
dysfunction; 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 10 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 preliminary studies, a serum product has been administered to patients with

25 & total protein concentration of 4 mg/ml,

The precise dosage to be administered may be varied depending on such
factors as the age, sex and weight of the patient, the method 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.



a total protein concentration of 4 ng/m . The preci se dosage to be

adm ni stered nmay be varied dependi ng on such factors as the age, sex and
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solids (tablhet §requ‘IIerlt maﬁpbﬁll&nlngat@@dl by, ary o@ff&dﬁiva sutealpreferapoly ti on
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the preparation o carren t réat ment one mor e of the
di seasgg recited above. The CRF or the POMC may be isolated, purified CRF
or POMC, although it is preferred that they are adm ni stered i n conbi nation

with the varhetigaignendris @6@%@@%@5‘“&@5@?%@§s?ektﬁl&@>6Qré“U|BH0Fﬁra@ithQ§lﬂha¢t er
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suitable pharmaceutically acceptable carriers, and may be formulated as solids
(tablets, pills, capsules, granules, etc) in a suitable composition for oral, topical
15  or parenteral administration.

The invention also provides the use of CRF in the preparation of a 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 diseases recited above. The CRF or the POMC may be isolated,
purified CRF or POMC, although it is preferred that they are administered in
combination with the various other components as discussed above. In

particular, bioactive carrier proteins and vasopressin may be used.

25 According to a further aspect of the present invention, 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 precipitation of solids.

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



According to a further aspect of the present invention, there is provided a
met hod of producing CRF, the nethod conprising the steps of obtaining a

bl ood sampbeodwmamsia goat; separating the serum from t hepPceras2nézngovsood
conponents; and purifying the serumby precipitation of solids. The
precipitate may further be resuspended in a physiologically acceptable
buffer; for exanple, PBS buffer. The redéspended precipitate may further
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may be achi_eved by centrifugation.
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purification. O her suitable precipitating agents may be used. Preferably
the goat is an imuni zed goat. It is believed that imuni zation of the goat

stinmul ates the production of CRF and,vasopressin, such that it is present
in the ser i@ t!ﬂ"gﬂémq SRy mayhe @F&'Wp%}ew& alcétﬂ'?pri se the step of

i mmuni zing a goat. Alternatively, the goat may be subject to physiol ogi cal
stress, for exanple, bleeding. It is also believed that, in sone
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useful product may be obtained froma noni muni sed animal (that is, one

whi ch has rtrifisadion pnethosnused deesinay igactivate 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 the goat is an immunized goat. It is believed that immunization of
the goat stimulates the production 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 is also believed that, in some circumstances, the use of an immunogen may
25 not be necessary, and that useful product may be obtained from a non-
immunised animal (that is, one which has not been pre-immunised with a
specific immunogen). It is 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 invention. The present
30  invention is therefore intended also to encompass pharmaceutical compositions
comprising serum obtained from a non-immunised goat. The invention also



specific immunogen). It is accepted that a nornmal goat may well have been
previ ously exposed to environnental inmunogens, and such goats may be used
i n preparwbi2ocs/isithe conpositions of the present i nvenPCOGB2THPIESent
invention is therefore intended al so to enconpass pharnmaceuti cal
conpositions conprising serum obtained froma non-inmuni sed goat. The
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spectronetry anal,yses tr | ¢ di gest serum conponents; Figures 5 to
7 show s§%§B%%Q$@Wﬁpﬁymgﬁgﬁ@g@Eﬂggﬁ%%fggﬁt sera before and after
treatment with the conposition; Figures 8 and 9 show anal yses of induction
of POMC peptides by treatnent with the conposition; Figures 10 to 14 show
evi dence f BRIEFDESCRIPTHONMDF AMDRAWINGSS i 1 e of patients fol |l owi ng

treatment with the conposition; Figure 15 shows |evels of vasopressin in
human serum and the conposition; Figure 16 shows |evels of CRF in human

e o USROS oS TSt ML MIRLE dheBbsguape
DESCRI Bl ONf(@xampite bNWENEh @&Ference to the accompanying drawings, in which:
Figures 1 to 4 show mass spectrometry analyses of tryptic digests of serum
components;
Figures 5 to 7 show mass spectrometry analyses of patient sera before and
after treatment with the composition;
15  Figures 8 and 9 show analyses of induction of POMC peptides by treatment with
the composition;
Figures 10 to 14 show evidence for a switch in inflammatory profile of patients
following treatment with the composition;
Figure 15 shows levels of vasopressin in human serum and the composition;
20  Figure 16 shows levels of CRF in human serum and the composition; and
Figure 17 shows a summary diagram of the proposed elements of the
composition and their method of action.

DETAILED DESCRIPTION OF THE INVENTION
25

Preparation of serum composition

Approximately 400 cc of blood is taken from a goat under sterile technique. 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 to separate the



Preparati on of serum conposition Approximately 400 cc of blood is taken
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size of b endorphin. This suggested that b endorphin was present in the
sanpl e as paotudf is fil@regrthrough a 0.2 micron filter into a sterile container and
adjusted to a protein concentration of 4mg/ml. The solution is put into vials to

give single doses of 1ml, 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 B endorphin. A strong signal was detected,
indicating the presence of § endorphin, although the apparent molecular weight
was approximately 31 kDa, far larger than the expected size of B endorphin.

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 spectrometry 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 been identified.



peptide; the size being consistent wwth that of POMC. W have also carried
out mass spectronetry on the conposition, and have detected at |east two
POMC- der iwoecogaptdides, b endor phin and corti cotrophi nr elParaB2nessewBes.

CRH BP (corticotropin rel easi ng hornone binding protein) has al so been
identified. Figures 1 to 4 POMC peptides and CRF-BP have been identified in
t he product by Thernofinnegan LCQ mass $Pectronetry. CRF mainiy regul ates
the synthesis and secretion of ACTH in the anterior pituitary. The

adm ni stration of POMC and/or its conponent peptides in addition to CRF and

CRF-BP is tﬁo@i @Etl foqinitiate a cascade effect thus enhancing the

producti on c and sustained el evated concentrations of POVC

pepti des. GRMBP peptideheanti IGRFBP taset beena idestifiacbi in fie @RBAu€t doyres 1
to 4 show the hits obtained from mass spectronetry analysis of tryptic

di gests fr dmermefipnega C6b prasat tECEOFLO6 reRimalbivnEe @@éitﬁg AGE.
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nore of the peptides present. Figure 1 indicates the presence of a
POMC- der i venitiats ta casiscaqe neffédtgihus 2nhaacingf teRApBEUCTDYwWfe sgstenie atd

proenkephalin A, and Figure 4 that of .pr kephal i n h esen f
Cre- Bp cuggustEinedh Blevalrdl nseRttenn oA e GRp ar: CRFEPNPCNES SHACH B at e
pepti des ar 0, 1 ent. We have also investigated the effects of
treat nent ﬁ%%gﬁh'ggégﬁbﬂnﬁgg&ﬁsi tion on patients' own sera. These effects
are deggri bed bel ow. Treatnment induces protein/peptide expression in
patients' sera ) )

Figures 1 to 4 show the hits obtained from mass spectrometry analysis of

tryptic digests from the product separated from contaminating proteins by SDS-
PAGE. As mentioned above, some of these molecules are inducers and
regulators of the POMC cascade. Further investigation using more focused
15 analysis (e.g. peptide fractionation, immunoprecipitation 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 treatment with the serum composition

on patients’ own sera. These effects are described below.

25  Treatment induces protein/peptide expression in patients’ sera

Figure 5 shows 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

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



Figure 5 shows mass spectronetry of patients' sera before and after
treatnent. The spectra from2 to 10 kD are conpared. This nol ecul ar wei ght
range i s woex0@ieisad wi th the bioactive peptides of intePETIGB20AEN108
differences in the peptide expression in the 2 to 6 kD regi on can be seen
by conparing the profiles in the pre and post treatnent sera. For ease of
conpari son an overl apping view of the pi®files is also provided. Figure 6
shows conparative peptide / protein expression in six treated patients.
Each patient shows increased | evels of induced peptide / protein expression

particul ar lfFY%dr@ d 8o g%@gﬁét&é p%t%]‘g][/epr%@eiﬁ@%ﬁeééﬁﬁw FB§iR tFReed patBitsy

profiles o nprocesse r'u ore vacclnation (pre-imune profile,

top panel) Eadhppatices ssttbvaeinomedsddd eyelspos induvednpaatideoy, pratein tdwpressiares sed
product. It can be seen that in the |lower two panels the profile of the
serumis sipgiiguladnin thedt kPdiegitn.t o that of the prei mune profile,

I ndi cative of the induction of protein expression. The profiles present
her e reBresent the active product, and a specific inmunisation / bleed
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ACTH in the sera of - patients before an P?i;éer eceiyvin tre&hn&gt. This is
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t he product,. adngi nj ' LA Iy ; ,
quantified g%{p%gt@é%g?ﬁigeﬁ%@%@?eﬁﬁﬁ'ﬁrﬁgﬂ %'lﬁ%hﬁgctt.lj @t@ zgﬁ gﬁg Qtrﬁe mean
of thrqg dehghufd drbMAas intlicatveasrieied irRiucass of Aedteihr@qresin, TR ppofiles
treatnment n=3; normal human sera n=5. The data show that treatnent

i ncreases AEeritehveresreprisgot ¢hd achvparedudtesrd ¢ spedficeiyprpisation d hleed ser um
of treated rg%olc%%gs \geEalq 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 healthy volunteers and in the product administered to patients. Sera were
diluted 1:100 and quantified by an ELISA of sera compared with the product.
20 Data are the mean of three determinations +/- standard errors. Post treatment
n=5; pre treatment n=3; normal human sera n=5. The data show that

treatment increases ACTH levels.

Figure 9 compares levels of B endorphin in the serum of treated patients with
25 that in the sera of the same patients before treatment. This is compared with
levels in the sera of healthy volunteers 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 B endorphin levels.
30



that in the sera of the sane patients before treatnent. This is conpared
with levels in the sera of healthy volunteers and in the product. Sera were
di | uted wW0QO06amasiquantified by an ELI SA of sera conpar @¢TiGR2hoFdse108r oduct .
Data are the nean of three determ nations +/- standard errors. The data
show that treatnent increases p endorphin |evels.Evidence for a switch from
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Figure 32 shows the levels of IL-6 in the serumof one group of patients
before and after treatnent. It can be seen that after treatnment (post 2nd
and post 5tHgutehel shows shefevels 6f Hr-é in ddesedim of ne graupaftpstients aefore4) .

Figure 13 shows the levels of IFN-g. in the serum.of_one ou f ents
J (pre-sera) and aﬁer treatment.glt can be seen that after treg{meﬁt ?pos?%"l‘),

the levels of IL-4 are 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, It 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 IL-6 in the serum of one group of patients before
and after treatment. It 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" and
post 51 the levels of IFN-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



before and after treatnent. It can be seen that after treatnent (post 2nd
and post 5th) the levels of IFN-g are reduced in the patients' sera. Figure
14 shows wbavodmesasnent of human peri pheral bl ood cel | sPCPENR29)5/G50d8Cces t he
production of the anti-inflamuatory cytokine IL-10in the nonocyte sub
popul ation. T and B | ynphocytes and nonocytes were separated from PBMCs

obt ai ned from human volunteers. Al cel Bltypes were treated withequival ent

doses of product for 16h.. and their.supe ant s ed f r o ent
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di fference between any of the serum groups, however the product contains
si gni fi cantrepmsehtative of atdpasidbrasg separdtiechgerimantel icit a response in the
patients. It is known that vasopressin acts synergistically with CRF to
rel ease POMC. Ail determ nations were nade in triplicate +/- standard

devi a_tions.E,‘,T@«rfE ﬂ?b@s@r@%ﬁﬁ%p@w ﬁfdigEﬁgr?f at |east 3 sep:itr ate
experi nents. - =3, eated patients n= 6. Figure 16

shows tijlpe i ncreased presence of CRF in the product conpared with the
pl acebo and the increase in the treated patients conpared with the
nont r eat ed Figidievisgapws theecaraparakive deals @évasoprepsinha theduiedueh @NIORF i n

:P?pf)?tc;f gt[:asrzztljearr]1t.°,r &R Oﬁ‘asc?enttso tlt’era & %‘“‘aﬂ% 't:l'xéA‘i plro @éteén. %?{tajtl%%%m\éﬁ{.erﬁg?faguiré]
shows that there is no significant difference between any of the serum groups,
however the product contains significant levels of vasopressin, sufficient to elicit

15 a response in the patients. It 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 least 3 separate experiments.

Patients pre-treatment n=3; treated patients n= 6.

20  Figure 16 shows the increased presence of CRF in the product compared with
the placebo and the increase in the treated patients compared with the non-
treated individuals; 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 individuals n=4; treated patients n= 13.

Summary and conclusions
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



+/ - standard devi ations, These data are representative of at |east 3
separate experinents. Control individuals n=4; treated patients n= 13.
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of inflammation and it antagoni ses the effects of pro-inflamrmatory
cyt oki nes such

Other observations on the composition effects are consistent with the active
component being CRF which leads to POMC production. For example, effects on
leukocyte adherence may be attributable to beta endorphin. 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
ascribed to ACTH and vasopressin; effects on appetite may be due to alpha
MSH. The product itself also contains significant levels of IL-10 and TGF-§ (data

not shown).

Alpha MSH has potent anti-inflammatory effects in all major forms of
inflammation and it antagonises the effects of pro-inflammatory cytokines such
as TNFa 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
(retained over the course of treatment) of a TH-2 anti-inflammatory cytokine
profile including elevated levels of IL-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
proteolytic degradation; this is consistent with the theory that the POMC is



as TNFa and ILI- b. Cross talk exists between the cytokine systens and the
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pro-infl AR \ﬁgth%%nea‘?sor gese%ogsrgdéc'éd 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, and has been shown by Western blotting to modulate the NFxB pathway
(data not shown). NF«B is known to regulate the transcription of genes
involved in the regulation of pro-inflammatory cytokines, hence the inhibition of

20 NFxB would act to reduce the pro-inflammatory 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 form the optic nerve and may be stimulated by POMC

peptides produced after treatment. This may account for some of the rapid

improvements in vision experienced by MS patients with optic neuritis which

have previously been described. It is known that ACTH triggers the

corticosteroid pathway which can exert effects in as little as 20 to 30 minutes.
30



aut oi nmune di sease and reduce inflammatory responses. Further experinents
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bi ndi ng pr | n_a | eu- enkephal in, corticotropin-lipotropin precursor and
pro-enkephgﬁﬁ%5@9@8é¥%§@%&%§(see Figures 1 to 4). In addition, and perhaps
nore inportantly, we have discovered that two of the nmajor POMC pepti des
are upregulated significantly in treated patients' sera conpared with
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corticotropin-fipotropin precursor and pro-enkephalin A precursors (see Figures

1 to 4). 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

immunological data, suggests that the treatment induces the expression and

release of POMC peptides in the patient, which then transforms the patients’

20 immunological profile from a 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 initially after treatment as a rapid anti-inflammatory TH-2 shift as the

TH-1 network is turned off. Later on after treatment the TH-1 network operates
30 albeit at a lower level.
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vasopr 9si r(uppeﬂnam@’ahﬁ)lqumtlt:@aF i nduces production of further CRF in the

patient, as do beta endorphin and the enkephalins. Endogenous CRF causes
production of POMC, which gives rise to anong others ACTH, al pha MSH, and

beta endor phfimnddl, Sr' tAE thyPoAtifed®ipdriints 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 production of further CRF in the patient, as do beta endorphin and the
enkephalins. Endogenous CRF causes production of POMC, which gives rise to
among others ACTH, alpha MSH, and beta endorphin. This last product acts in a
feedback 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.



f eedback | oop, with low levels stinulating further CRF rel ease, while high
| evel s inhibit CRF rel ease. This whole CRF / POMC cascade is thought to

i nduce arwOrmesmigigi cal switch in the patient, which corlCa/GBepésaismoshe
surprising beneficial effects seen in a variety of conditions.CLAIMS: | . A
pharmaceutical conposition conprising a corticotropin releasing factor

(CRF) peptide. 2.The conposition of claifm 1 conprising goat CRF. 3. The
COWDOSitiOQHﬁSlﬁéai”‘l or 2, further conprising one or nore of vasopressin,
beta endorp , ahd an enkephalin. 4. The conposition of any preceding
claim conprising CRF binding protein. 5. The conposition of any preceding
claimfurther conprising a POMC peptide. 6. The conposition of any

precedi ng cl.aAnphanmdreuticalnpomppsifjonneoroprisiog ea oforticothopindraleadlly faddH, b
and g LPH, -enkephal i n, | eu-enkephaiin and beta endorphin. 7. A nethod
of stimul at(ﬁ%)ﬁ $®roduction in a patient, conprising adm nistering
exogenous POMC to the patient. 8. The nethod of claim 7, further conprising
adm ni stering exogenous CRF to the patient. 9. The nmethod of claim7 or

claim8, furThekorpopition ofcl@en nigrhgrising gespdRApUS vasopressin to the
patient. 10. A pharmaceutical conposition conprising a POMC peptide. I1I.

Use of an isolated CRF peptide in the preparation of a nedicanent.12. Use
of an isol at ed, POMC pept.ide_in, t.he ,preparati,on of a nedicanent. 13. A
L hod of H-ednfohomBaatiaN Got A IR 2 FubRer eahiiia S tr ofde o
r heumat oi d \%@bﬁfésgihs beﬁéoéli\@orgﬁh'f iahﬂsén @m%anﬁ'ur one di sease; autoi mmune
c ,

di seases including lupus, psoriasis, ecze thyroiditis, and polynyositis;
axonal

4. The composition of any preceding claim, comprising CRF binding protein.

5. The composition of any preceding claim further comprising a POMC peptide.
6. The composition of any preceding claim further comprising one or more of o,
B, and y MSH; ACTH; B and y LPH; met-enkephalin, leu-enkephalin and beta

endorphin.

7. A method of stimufating POMC production in a patient, comprising
administering exogenous POMC to the patient.

8. The method of claim 7, further comprising administering exogenous CRF to
the patient.

9. The method of claim 7 or claim 8, further comprising administering
exogenous vasopressin to the patient.

10. A pharmaceutical composition comprising a POMC peptide.

11. Use of an isolated CRF peptide in the preparation of a medicament.



or nerve damage; cancers, in particular nmyel omas, nel anomas, and | ynphonas;
neural disorders, both denyelinating and non-denyelinating; inflamuatory
condi t i o8 20058Ri81y; nerve conduction di sorders; and sePaaGBY&EFIN®BI on, in
particular erectile dysfunction; the method conprising adm nistering CRF to
a patient in need thereof. 14. A nmethod of treatnent for a disease sel ected
fromnultiple sclerosis; rheumatoid artBrFitis; optic neuritis; notor
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solids. 16.orA mEVBOHIMEgS Ur@ince®s, amelpaeticiiary emyeloridsy Phvdlagbmes r ead ment
of a disease selected from rheumatoid arthritis; optic neuritis; notor
neurone di Jgapbpmaghnaeurel dieprdersabatie; demveldtating mnamoncderayelinasinginas,

mel anomas, .apd | honas;,..non-d linating neural disorders includin

cer ebr ovas dNENMARHA dSTEIHANS: ades 2R cOddtion, iSOl | AR osex el
chorea, m nect kve H? jpadi s,?;%@lll er / Yl @xh SeiciSEPti €
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occupat i onajdrhinisterthie ERFes.a pattemtniniheegthétcos, transpl ant rejection,

tenporal arteritis, vasculitic diseases,

14. A method of treatment for a disease selected from muitiple sclerosis;
rheumatoid arthritis; optic neuritis; motor neurone disease; autoimmune
diseases including lupus, psoriasis, eczema, thyroiditis, and polymyositis; axonal
or nerve damage; cancers, in particular myelomas, melanomas, and
lymphomas; neural disorders, both demyelinating and non-demyelinating;
inflammatory conditions; obesity; nerve conduction disorders; and sexual
dysfunction, in particular erectile dysfunction; the method comprising
administering POMC to a patient in need thereof.

15. 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.

16. A method for curative, ameliorative, or prophylactic treatment of a disease
selected from:

rheumatoid arthritis; optic neuritis; motor neurone disease; axonal or
nerve damage;

cancers, in particular myelomas, melanomas, and lymphomas;

non-demyelinating neural disorders including cerebrovascular ischaemic
disease, Alzheimer's disease, Huntingdon’s chorea, mixed connective tissue



hepatitis, burns, nmultiple system atrophy, epilepsy, nuscul ar dystrophy,
schi zophreni a, bipol ar disorder, depression, channel opathies, nyaesthenia
gravis, paoreoeei1sie nmal i gnant neopl asia, chronic fati gueCTGRDENS)108
fibromyositis, irritable bowel syndrone, work rel ated upper |inb disorder,
cluster headache, m graine, and chronic daily headache; denyelinating

di sorders i ncl uding |nfect|ons of the néfvous system nerve entrapnent and
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Heredi tary Mtor and Sensory Neurop y / Neuronopathy (HVBNP); Hereditary
Neur al gi ¢ AlyeryepHs; imirelgi tbav»ge! Sﬁéfﬁﬁi&fyean/@ioﬂiutf@'ﬁtﬁﬂ dIpneir bipat HiseEdgrsAN |
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Di sease; Frargdpanarit ancatfmelamt_@p, tral.lmelcemmha!arordt;a)urg, bRCh)al pléxdpabies -
ScAl ’(id?(g:ppéthlcs%ar\fc'j’ t?gtf\{%attcs CABGréchSigf\ 7ﬁeuritis, parsonage turner syndrome,
neuralgic amyotrophy); radiculopathy; channelopathies; and tic douloureux;

autoimmune diseases including lupus, psoriasis, eczema, thyroiditis, and
polymyositis;

inflammatory conditions;

hereditary 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 Neuropathy with liability to pressure palsies (HNPP) — also
called Tomaculous neuropathy; Hereditary Motor and Sensory Neuropathy with
Deafness - Lom (HMSNL); Proximal Hereditary Motor and Sensory Neuropathy /
Neuronopathy (HMSNP); Hereditary Neuralgic Amyotrophy; Hereditary Sensory
and Autonomic Neuropathies (HSAN1, HSANZ2, HSAN3 (also called Riley-Day
syndrome or familial dysautonomia), HSAN4, HSAN5); Familial Amyloid
polyneuropathies (Type I, Type II, Type III, Type 1V); Metachromatic
Leukodystrophy; Krabbe's Disease; Fabry's Disease; Adrenoleukodystrophy;
Refsum's disease (HMSN 1V); Tangier Disease; Friedreich's ataxia; Spinal
cerebellar ataxia (SCA) all types - SCAL, SCA2, SCA3, SCA4, SCA5, SCA6, SCA7,
SCA8, SCA10, SCA11, SCA12, SCA13, SCA14, SCA16; Spinocerebellar Ataxia;

Cockayne's syndrome; and Giant axonal neuropathy;



SCA8, SCAI O SCAIl, SCA12, SCA13, SCAl1l4, SCAl6; Spi nocerebellar Ataxia;
Cockayne's syndronme; and G ant axonal neuropathy; chronic inflammatory
denyel i navDregogpiigineur opat hy (Cl DP), and Guill ai n- Barr @C3{GRIp@MSp108aNi ne
atopic dermatitis, canine oral nelanoma, and equi ne pul nonary di sorders;
conprising admnistering CRF to a patient 17. A nethod for curative,
aneliorative, or prophylactic treatnent 28f a disease selected from
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non- denyel igwtd Bgndierical di sorders including cerebrovascul ar ischaenc

di sease, Al zheiner's disease, Huntingdon's chorea, m xed connective tissue
di seases, scl er c@gintaptopicgByNalilis, canipg iofalsmelnonEarand eguimedpulmonary
endocardi ti und healing, contact dermatitis, occupational |ung

di seases, éﬁ%ﬂ?gg[ﬁ'nephri tis, transplant rejection, tenporal arteritis,

vasculittc di seq\%ﬁﬁprisggﬁ)ggﬁmﬁeﬂ%r(ﬁ;p% altptag%@ system atrophy, epilepsy,

nmuscul ar dystrop zophreni a; ' sorder, depression,
channel opat hi es, nyaesthenia gravis, pain due to malignant neopl asi a,
chronic fatigue syndrone, fibronyositis, irritable bowel syndrome, work
rel at ed uppeh A miihad dor auiative) adedpraiived at MEoPhvlantsi tieatmand ofi@ greaselai | y
headache; q%%%gﬁﬁﬁg |.ng disorders including infections of the nervous
system ner nt and focal injury, traumatic spinal cord injury,

(U sy one MEUEE G 2 Ay FORTy) e CUr BBy Pl Gpar ec. and
ti c doul ourreurxe damage;

cancers, in particular myelomas, melanomas, and lymphomas;

non-demyelinating neural disorders including cerebrovascular ischaemic
disease, Alzheimer’s disease, Huntingdon's chorea, mixed connective tissue
diseases, scleroderma, anaphylaxis, septic shock, carditis and endocarditis,
wound  healing, contact dermatitis, occupational lung diseases,
glomerulnephritis, transplant rejection, temporal arteritis, vasculitic diseases,
hepatitis, burns, multiple system atrophy, epilepsy, muscular dystrophy,
schizophrenia, bipolar disorder, depression, channelopathies, myaesthenia
gravis, pain due to malignant neoplasia, chronic fatigue syndrome,
fibromyositis, irritable bowel syndrome, work related upper limb disorder,
cluster headache, migraine, and chronic daily headache;

demyelinating disorders including infections of the nervous system, nerve
entrapment and focal injury, traumatic spinal cord injury, brachial plexopathy
(idiopathic and traumatic, brachial neuritis, parsonage turner syndrome,
neuralgic amyotrophy); radiculopathy; channelopathies; and tic douloureux;

autoimmune diseases including lupus, psoriasis, eczema, thyroiditis, and
polymyositis;

inflammatory conditions;

hereditary 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



aut oi nmune di seases including |lupus, psoriasis, eczema, thyroiditis, and
pol ynyositis; inflammtory conditions; hereditary notor and sensor

neur opat hwoabocal2i81types; Charcot-Marie- Tooth di sease ( ENT)GE29(FASOTRT A
CMTlI B, CMI2, CMI3 (Dejerine Sottas di sease), CMI4 (Types A, B C and D),
X-1inked Charcot-Marie-Tooth di sease(CMIX); Hereditary Neuropathy with
liability to pressure palsies (HNPP) - aPso cal | ed Tomacul ous neur opat hy;

Her edi t . « A =L ).
Proxi i LECOl Vil I RAEY TS SRAHBD Mt RS RE P P ke
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Neur opat hies (HSAN, HSAN2, HSANS (also called Riiey-Day syndrome or
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Refsum's disease (HMSN 1V); Tangier Disease; Friedreich’s ataxia; Spinal
cerebellar ataxia (SCA) all types - SCA1, SCA2, SCA3, SCA4, SCA5, SCA6, SCA7,
SCA8, SCA10, SCA11, SCA12, SCA13, SCA14, SCA16; Spinocerebellar Ataxia;
Cockayne's syndrome; and Giant axonal neuropathy;
chronic inflammatory demyelinating polyneuropathy (CIDP), and Guillain-
Barre syndrome;
canine atopic dermatitis, canine oral melanoma, and equine pulmonary
disorders;
comprising administering POMC to a patient,



