Office de la Propriete Canadian CA 2635562 A1 2007/07/12

Intellectuelle Intellectual Property
du Canada Office (21) 2 635 562
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépét PCT/PCT Filing Date: 2007/01/05 (51) Cl.Int./Int.Cl. A67K 38/77(2006.01),
(87) Date publication PCT/PCT Publication Date: 2007/07/12 ABTK 38/22(2000.01), AGTK 38/35(2000.01),

A6 1K 38/34 (2006.01), A6TK 38/35 (2006.01)

(85) Entree phase nationale/National Entry: 2008/07/04 . _
(71) Demandeur/Applicant:
(86) N° demande PCT/PCT Application No.: GB 200//050006 AIMSCO LIMITED, GB
(87) N° publication PCT/PCT Publication No.: 200/7/07 7465 (72) Inventeur/Inventor:
(30) Priorité/Priority: 2006/01/06 (GB0600202.6) MCINTOSH, DEIRDRE, GB

(74) Agent: MARKS & CLERK

(54) Titre : TRAITEMENT DU VIH
(54) Title: TREATMENT OF HIV

(57) Abregé/Abstract:
We describe methods of treatment of HIV using proopiomelanocortin (POMC) and corticotropin releasing factor (CRF) peptides
and their products, as well as uses of such peptides In the preparation of medicaments.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




woO 2007/077465 A3 I D00 DAY 0 A 00 0 R0

CA 02635562 2008-07-04

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
12 July 2007 (12.07.2007)

(51) International Patent Classification:
AG6IK 38/17 (2006.01) AG6IK 38/34 (2006.01)
AG6IK 38/22 (2006.01) AG6IK 38/35 (2006.01)
A61K 38/33 (2006.01)

(21) International Application Number:
PCT/GB2007/050006

(22) International Filing Date: 5 January 2007 (05.01.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
0600202.6 6 January 2006 (06.01.2006) GB

(71) Applicant (for all designated States except US): AIMSCO
Limited [GB/GB]; 4A Gildredge Road, Eastbourne Sussex
BN21 4RL (GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): MCINTOSH,
Deirdre [GB/GB]; 4a Gildredge Road, Eastbourne Sussex
BN21 4RL (GB).

(74) Agent: MARKS & CLERK; 66-68 Hills Road, Cam-
bridge, Cambridgeshire CB2 1LA (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(54) Title: TREATMENT OF HIV

(10) International Publication Number

WO 2007/077465 A3

Al, AU, AZ,BA, BB, BG, BR, BW,BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
8 November 2007

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(57) Abstract: We describe methods of treatment of HIV using proopiomelanocortin (POMC) and corticotropin releasing factor
(CRF) peptides and their products, as well as uses of such peptides in the preparation of medicaments.



S

10

15

20

25

30

CA 02635562 2008-07-04

WO 2007/077465 PCT/GB2007/050006

M&C Folio: WPP290599

Treatment of HIV

FIELD OF THE INVENTION

The present invention relates to methods of treatment of HIV, and to use of
POMC and/or CRF peptides in the preparation of medicaments for the treatment
of HIV.

BACKGROUND TO THE INVENTION

The human immunodeficiency virus/acquired immunodeficiency syndrome
(HIV/AIDS) epidemic has caused over 20 milliion deaths worldwide and
currently affects about 40 million people. This has a serious socio-economic
impact particularly on developing countries. To date, the only effective weapon
against HIV and AIDS is therapy, notably highly active anti-retroviral therapy
(HAART). However, this is not available worldwide, can have toxic side effects
and often those most in need are deprived of treatment. Therefore the
requirement for an effective therapeutic HIV vaccine or prophylactic treatment
has become increasingly extremely urgent.

International Patent Application PCT/GB2005/050108 describes the use of
corticotropin releasing factor (CRF) and/or proopiomelanocortin (POMC)
peptides in the treatment of a range of disorders in patients. The reader is
referred to PCT/GB2005/050108 for a list of the disorders which may' be
treated. Preparation of a goat serum product is described in International
Patent applications W0O03/004049 and W0O03/064472; we now believe that this
serum product may be a useful source of CRF and POMC peptides which may

be used in the present invention.
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We have now discovered that CRF and/or POMC peptides are useful in the
treatment of HIV, and in particular in the reduction of viral load and/or increase

in CD4+ and CD8 cell counts in patients.

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.nlm.nih.gov/). The nuclectide and amino acid sequence of
human CRF is also known, and has GENBANK accession number BCO11031.

Knowledge of the sequence and size data for human CRF will aliow the skilled

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

goat CRF. CRF is also known as corticotropin releasing normone (CRH).

By “a CRF peptide” is meant any peptide having a corresponding sequence,
structure, or function. It will be apparent to the skilled person that the
canonical nucleotide and/or amino acid seguences given for human CRF in the
GENBANK entry referenced above may be varied to a certain degree without
affecting the structure or function of the peptide. In particular, alielic variants
and functional mutants are included within this definition. Mutants may include

conservative amino acid substitutions; and fragments and derivatives of CRF.

Administration of CRF to a patient is believed to stimulate production of
endogenous CRF, which in turn stimulates production of proopiomelanocortin

(POMC) and its related component peptides.

POMC is a peptide (prohormone) produced in the pituitary gland (as well as a
number 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
gamma melanocyte stimulating hormone (MSH); adrenocorticotrophin (ACTH);
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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”.

Human POMC is described in detail in entry 176830 of OMIM (online mendelian

inheritance in man, accessible through http://www.ncbi.nlm.nih.gov/). The

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,
structure, or function. It will be apparent to the skilled person that the
canonical nucleotide and/or amino acid seguences given for human POMC in
the GENBANK entry referenced above may be varied fo 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
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 M5H, ACTH,
at least one form of LPH, p endorphin, met-enkephalin and leu-enkephalin; and
preferably all of «, p, and y MSH; ACTH; p and y LPH; and B endorphin, met-

enkephalin and leu-enkephalin

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided a method
of treatment of HIV comprising administering a corticotropin releasing factor
(CRF) peptide to a patient.

The treatment may be used to obtain one or more of the following effects: a

reduction in viral load: an increase in CD4 cells; or an increase in CD8 cells.
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We believe that the treatment can be successfully used against HIV ana AIDS In
human patients. Without wishing to be bound by theory, we believe that the
treatment limits and controls virus spread in the body by reducing the levels of
the hyperactive immune response necessary for virus replication and spread. In
addition, it may control inflammation elicited by opportunistic infections and the
consequent production of pro-inflammatory cytokines that support and
stimulate viral replication and spread. As such it reduces the viral load in HIV
patients, increases the CD4 and CD8 counts in the blood, improves libido,

stimulates appetite and improves significantly the quality of life of HIV / AIDS

patients.

The CRF may be non-human CRF; conveniently ungulate CRF; and most
oreferably goat CRF. It has been surprisingly identified that goat serum
contains CRF, particularly when the goat is stimulated by physiologicai stress,
such as bleeding or immunization. This provides a convenient source for CRF
for pharmaceutical compositions of the 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 leveils of POMC
neptides. Of course, peptides obtained from animals other than goats may be

used, as may recombinant or other sources of peptide.

Administration of peptides as used in the present invention may be
accomplished orally or parenterally. Methods of parenteral delivery include
topical, intra-arterial, intramuscular, subcutaneous, intramedullary, intrathecal,
intraventricular, intravenous, intraperitoneal, or intranasal administration. In
addition to the active ingredients, administered compositions may comprise
suitable pharmaceutically acceptable carriers comprising excipients and other
components which facilitate processing of the active compounds Into

oreparations suitable for pharmaceutical administration.
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Pharmaceutical compositions for oral administration can be formulated using
pharmaceutically acceptable carriers known in the art in dosages suitable for
oral administration. Such carriers enable the compositions to be formulated as
tablets, pilis, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and

the like suitable for ingestion by the subject.

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
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 methylcelluiose, hydroxypropyimethylcelluiose,
or sodium carboxymethylcellulose; and gums including arabic and tragacanth;
as well as proteins such as gelatin and collagen. If desired, disintegrating or
solubilising agents may be added, 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 sotutions, which may also contain gum arabic, talc, polyviny! pyrrolidone,
carbopol gel, polyethylene glycol, titanium dioxide, lacquer solutions, and
suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for product identification or to

characterise the quantity of active compound.

Pharmaceutical preparations which can be used orally include push-fit capsules
made of gelatin, as well as soft, sealed capsules made of gelatin and a coating
such as glycerol or sorbitol. Push-fit capsules can contain active ingredients
mixed with a filler or binders such as lactose or starches, lubricants such as talc

or magnesium stearate, and, optionally stabilisers. In soft capsules, the active
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compounds can be dissolved or suspended in suitable liquids, such as fatty oils,

liquid paraffin, or liguid polyethylene glycol with or without stabilisers.

Pharmaceutical formulations for parenteral administration inciude aqueous
5  solutions of active compounds. For injection, the pharmaceutical compaositions
of the invention may be formulated in aqueous solutions, preferadbly in
physiologically compatible buffers such as Hanks's solution, Ringer’s solution, or
physiologically buffered saline. Aqueous suspension injections can contain
substances which increase the viscosity of the suspension, such as sodium
10 carboxymethyl cellulose, sorbitol, or dextran. Additionally, suspensions of the
active compounds can be prepared as appropriate oily injection suspensions.
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
15 increase the solubility of the compounds to allow for the preparation of highiy

concentrated solutions.

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

20
Pharmaceutical compositions for use in the present invention can be
manufactured substantially in accordance with standard manufacturing

procedures known in the art.

25  Peptides or compositions for use in the present invention may be lyophilised.
This improves storage life and stability of the product, and improves
transportability. This is particularly beneficial for use in warm climates, and
where refrigeration facilities may not be readily available. Lyophilised product
may be reconstituted before administration.

30
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The method may further comprise administering one or more peptide
requlatory or releasing factors, which may induce a cascade of release of
further peptides by a variety of cells in the patient. Such additional factors are
preferably derived from the same source as the CRF, in particular goat serum.
Suitable factors include «-HLA, TGF-$, and IL-10, among others.

In preferred embodiments, the method may comprise administering one or
more of vasopressin, beta endorphin, and an enkephalin. In certain
embodiments, the method may comprise administering CRF binding protein,
CRF-BP. This binds CRF and may act as a reservoir for subsequent release of
CRF to the patient.

The method may further comprise administering a POMC peptide or a POMC
product; certain POMC products may be useful t¢ administer to a patient to
stimulate further production, or to obtain a desired response before

endogenous POMC can be produced.

A further aspect of the present invention provides a method of treatment of HIV
comprising administering a POMC peptide and/or a POMC product to a patient.

Preferably the POMC is non-human POMC; conveniently ungulate POMC; and
most preferably goat POMC. Although POMC 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 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 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
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significant effect on the patient. As with CRF peptides, sources of POMC
neptides other than goat may of course be useq, including recombinant POMC.

It is believed that, on administration of POMC and its associated molecules to a
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).

According to a further aspect of the invention, there is provided a method of
treatment of HIV comprising administering two of 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 administration of two or more of the individual hormones derived
from POMC. The recited hormones may be provided as individual peptides, or
as one or more precursor molecules (for example, partial breakdown products
of POMC). Preferably three, four, five, six, or seven of the hormones are
included in the pharmaceutical composition which (optionally together with
CRF) induce a cascade for continued production of such molecules. The various
components may be provided in combination with one or more carrier
molecules which bind one or more of the components, and so act as a depot or
reservoir for release of the component. A carrier molecule may also be used in

combination with POMC and its related peptides.

The optimal dosage of POMC or CRF peptides has not yet been determined;
however it may be appropriate to administer the peptides 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/kQg.
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The precise dosage to be administered may be varied depending on such
factors as the age, sex and weight of the patient, the method anda formulation
of administration, as well as the nature and severity of the disorder to be
treated. Other factors such as diet, time of administration, condition of the
5  patient, drug combinations, and reaction sensitivity may be taken into account.
An effective treatment regimen may be determined by the clinician responsible
for the treatment. One or more administrations may be given, and typically the
benefits are observed after a series of at least three, five, or more
administrations. Repeated administration may be desirable to maintain the

10  beneficial effects of the composition.

The treatment may be administered by any effective route, preferably by
subcutaneous injection, although alternative routes which may be used include
intramuscular or intralesional injection, oral, aerosol, parenteral, or topical.
15

The treatment is preferably administered as a liquid formulation, aithough other
formulations may be used. The liquid formulation may be reconstituted from a
lyophilised preparation. For 'example, the treatment may be mixed with suitable
pharmaceutically acceptable carriers, and may be formulated as solids (tablets,

20 pills, capsules, granules, etc) in a suitable composition for oral, topical or
narenteral administration.

The invention also provides the use of CRF in the preparation of a medicament
for the treatment of HIV. Also provided is the use of POMC in the preparation of
25 a medicament for the treatment of HIV. 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.

30
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the present invention will now be described by way
of example only with reference to the accompanying drawings, in which:
Figures 1 to 4 show mass spectrometry analyses of tryptic digests of serum
components; and

Figures 5 to 9 show evidence for a switch in inflammatory profile of patients

following treatment with the composition.

DETAILED DESCRIPTION OF THE INVENTION

International patent publications W0O03/004049 and WO03/0644/2 describe the

production of a goat serum composition. A summary of the production method

S given below.
Preparation of serum composition

A goat is inoculated by intramuscular injection with lysed HIV-3b virus
suspended in @ normal commercial supernate, using an intra-muscular injection
of HIV-3b at a concentration of 107 viral particles per ml. The virus is previously
heat killed at 60°C for 30 minutes. In the optimised procedure, the goat Is
injected every week for four weeks, then at six weeks the animal is bled to

obtain the reagent.

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
replenished. A pre-bleeding regime may be useful to stimulate production of the
active components of the serum. All subsequent preparation steps are
preferably carried out at 4°C, unless otherwise specified. The blood is then
centrifuged to separate the serum, and the serum filtered to remove large clots

and particulate matter. The serum is then treated with supersaturated
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ammonium suiphate (47% solution at 4°C) to precipitate antibodies and other
material. The resulting solution is centrifuged in a Beckman J6M/E centrifuge at
3500 rpm for 45 minutes, after which the supernatant fluid is removed. The
precipitated immunoglobulin and other solid materiai are resuspended in PBS

buffer (phosphate buffered saline) sufficient to redissolve the precipitate.

The solution is then subjected to diafiltration against a PBS buffer with a
molecuiar 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 4 to 5 mg/ml. The solution is put into vials to give

single doses of 1ml, and stored at -22°C prior to use.

Analysis of serum composition

PCT/GB2005/050108 reports that serum composition prepared In this way
contains POMC and CRF peptides, and suggests an active role for these
peptides in the effects of the serum. A summary of the analysis of the serum is

given below.

A sample of the composition was size fractionated on a gel, and a Western blot
performed using anfibodies 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 p endorphin.
This suggested that p endorphin was present in the sampie 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-
related molecules. CRH-BP {corticotropin releasing hormone binding protein)
has also been identified.
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Figures 1 to 4
POMC peptides and CRF-BP have been identified in the product by

Thermofinnegan LCQ mass spectrometry. CRF mainly regulates the synthesis

and secretion of ACTH in the anterior pituitary. The administration of POMC
and/or its component peptides in addition to CRF and CRF-BP is thought to
initiate a cascade effect thus enhancing the production of systemic and
sustained elevated concentrations of POMC peptides. CRF-BP has the ability to

act as a reservoir for CRF.

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
analysis (e.q. peptide fractionation, immunoprecipitation and concentration) wiil
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

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.

Evidence for a switch from a pro-inflammatory TH-1 profile to an anti-

inflammatory TH-2 cytokine profile in_treated patients

Figure 5 shows the levels of TGF-p in the serum of two groups of patients
(healthy volunteers) before and after treatment with goat serum product
prepared as described. The two groups of patients (n=3 for each group) show
differing responses with respect to the concentrations of TGF- produced, but

all patients showed an increase in serum levels in response to treatment (pre
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sera = patients’ serum levels before treatment; post 2" and post 5" = after the
2" and 5" administration). The data show that treatment induces increased

concentration of the anti-inflammatory cytokine TGF-p.

Figure 6 shows the levels of IL-4 in the serum of one group of patients before
(pre-sera) and after treatment. It can be seen that after treatment (post 2™),
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
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.

Figure 7 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 8 shows the levels of IFN-y 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 IFN-y are reduced in the patients’ sera.

Figure 9 shows that treatment of human peripherai blood cells (PBMCs) induces
the production of the anti-inflammatory cytokine IL-10 in the monocyte sub
population. T and B lymphocytes and monocytes were separated from PBMCs
obtained from human volunteers. All cell types were treated with equivalent
doses of product for 16h, and their supernatanis assayed for IL-10 content
using ELISA. It can be seen that IL-10 levels produced by the T cell population
were unaffected by treatment and that only a small increase in IL-10 was
induced in the B cells. However, a significant elevation of IL-10 concentration

was induced In the monocytes population by the treatment. All determinations
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were made in triplicate +/- standard deviations. These data are representative

of at least three separate experiments.

Summary and conclusions

d
We show above and in PCT/GB2005/050108 that the goat serum product as
described contains POMC peptides and products, and CRF peptides. We aiso
show that administration of the serum product induces a switch in the
inflammatory profile of patients.

10

WQ03/004049 describes the use of goat serum product prepared as described
for the treatment of patients with HIV. It is suggested in that publication that
the beneficial results of the serum on HIV result from the presence of anti-FAS
and anti-HLA molecules; there is no suggestion that POMC or CRF peptides may

15  be present. The publication observes that patients given the serum experience
an increase in CD4 and CD8 cell count, reduction in viral load, and reduction of
P24 values.

WOQO02/07760 also describes the preparation and use of the same goat serum

20  product to treat patients with HIV. The publication reports experimental data
showing the neutralisation of SIV /n wvitro. Example 3 of the publication
describes the preparation of goat serum product in the same manner as
described above. Administration of the serum resuits in a decrease in HIV viral
load {defined as the number of copies of HIV-1 RNA per ml of plasma), and an

25 increase in CD4 and CD8 cell count. Again, no suggestion that these properties
may resuit from the presence of POMC or CRF peptides is made.

In view of the findings of PCT/GB2005/050108, and the data presented herein,
that the goat serum product contains POMC peptides and products, and CRF
30 peptides, and that these peptides and products are active biological agents, we

believe that these peptides and products may be useful in the treatment of HIV
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and/or AIDS in human patients, to obtain among other effects one or more of a
reduction in viral load, increase in CD4 cell count, and an increase in CD8 cels

count.

HIV is also known to induce a variety of lesions of the central nervous system
(CNS) which lead to neurodegeneration and a range of neuropathologies. These
include HIV encephalitis, HIV leukoencephalopathy, axonal damage, and diffuse
poliodystrophy, which is associated with neuronal loss of variable severity. The
latter is thought to result from an apoptotic process. These conditions result in
loss of cognitive function and dementia. In view of the described effects of
POMC [/ CRF peptides on neurodegenerative  disorders  (see
PCT/G2005/050108), it is likely that such peptides may be used to alleviate
these symptoms of HIV / AIDS as well as HIV / AIDS itself.

It has also been reported that the hypothalamo pituitary adrenal (HPA) axis in
people infected with the HIV virus is dysfunctional. The manipuiation of the
cytokine network could have beneficial effects in the control of HIV infection.
The stimulation of melanocortin receptors on inflammatory cells might be an
effective therapeutic approach to ailter the course of HIV infection.
Proopiomelanocortin-derived peptides present in the serum product described
herein include adrenocorticotropic hormone [ACTH (1-39)], a-melanocyte-
stimulating hormone [«-MSH (1-13)], and related amino acid sequences.

Melanocortin peptides have potent antiinflammatory/anticytokine activity.

Cytokines such as interleukin 1 (IL-1) and tumor necrosis factor (TNF) can be
detrimental in HIV-infected patients. The effects of melanocortins on the
production of IlL-1 and TNF-o in the blood of HIV patients have been
investigated. When cytokine production was measured in whole blood samples
stimulated with LPS in the presence or absence of o-MSH (1-13), «-MSH (11—
13), ACTH (1—24), or ACTH (1-39) it was found that melanocortins reduced the

production of both cytokines in a concentration-gependent manner. In separate
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experiments on normal peripheral blood mononuclear cells (PBMC), o-MSH (1-
13) was found to inhibit the production of IL-1p and TNF-a induced by HIV
envelope glycoprotein gp 120. These results suggest that stimulation of
melanocortin receptors in inflammatory cells could be a novel way to reduce

5 production of cytokines that promote HIV replication.

POMC and CRF peptides and products, either individually or in combination,
nrovide a novel pharmaceutical product that has the capacity to regulate the
HPA axis and serve as a source of melanocortins and regulator of melanocortin
10 production. In particular it appears to convert a hyperactive pro-inflammatory

TH1 cytokine into an anti-inflammatory TH2 profile. Thus the production and

release of inflammatory cytokines is regulated.

Evidence exists that supports the notion that HIV infection is facilitated by the
15 infection of monocyte-macrophages by multiple pathways. The activation of NF-
kB by opportunistic infections in AIDS augments the expression of CCRS
receptors and the expression of TNF-o, both of which are permissive for
sustaining HIV infections. In additionally, it has been found that a reguction In
viral burden is associated with the treatment of infected and/or inflamed tissue,
20  this further supports the link between immune activation and viral replication.
Thus, treatment of patients with POMC / CRF peptides and/or products, which
reduce tissue inflammation and levels of level of pro-inflammatory cytokines
and macrophage activation will reduce cellular infectivity in the patient and

possibly the spread of the infection to body organs such as the brain.

25
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CLAIMS:

1. A method of treatment of HIV comprising administering a corticotropin
releasing factor (CRF) peptide to a patient.

2. The method of claim 1, wherein one or more of the following effects is
achieved: a reduction in viral load; an increase in CD4 cells; or an increase in
CD8 cells.

3. The method of claim 1 wherein the CRF is non-human CRF.

4. The method of claim 3 wherein the CRF is goat CRF.

5. The method of any of claims 1 to 4 further comprising administering one or

more peptide regulatory or releasing factors.

6. The method of claim 5 wherein the factors are selected from the group
comprising a-HLA, TGF-8, and IL-10.

/. The method of any preceding claim comprising administering one or more of
vasopressin, beta endorphin, and an enkephalin.

8. The method of any preceding claim comprising administering CRF binding
protein, CRF-BP.

9. The method of any preceding claim comprising administering a POMC
peptide or a POMC product.

10. A method of treatment of HIV comprising administering a POMC peptide
and/or a POMC product to a patient.
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11. A method of treatment of HIV comprising administering two or more of
alpha, beta, and gamma melanocyte stimulating hormone (MSH);
adrenocorticotrophin (ACTH); beta and gamma lipotropin (LPH); and beta

endorphin.

12. The use of a CRF peptide in the preparation of a medicament for the
treatment of HIV.

13. The use of a POMC peptide and/or a POMC product in the preparation of a

medicament for the treatment of HIV.
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