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A feature common to an immune response is the recognition of an

antigen (either foreign or self, but perceived as foreign), and subsequent
processing by the immune system. Typically, antigen is degraded by
20 enzymes in the cytoplasm, endoplasmic reticulum (ER) and lysosomes of
cells, (usually macrophages, dendritic cells and other antigen presenting
cells (APCs)), or in serum. The degraded antigen is presented on the
surface of the APC by MHC class | or Il molecules. This presentation of the
antigenic epitope by the MHC molecule, and subsequent binding to the T
25 cell receptor (TCR) of a T cell is known as antigen presentation. Rodgers,
J.R., et al, CLNICAL IMMUNOLOGY, PRINCIPLES AND PRACTICE (RICH):
"Antigens and antigen presentation," Chpt. 7, pp 114-131, Mosby, St. Louis,
MO (1996).
Modulation of the immune response has been achieved by treatment
30 with any of a variety of cytokines or lymphokines. In particular, interferons ‘
(IFNs) are type of cytokine that plays a complex and central role in the
resistance of mammalian hosts to pathogens and has been found useful in
cancer therapy. Type | interferon (IFN-a and IFN-B) is secreted by virus



resi stance of mammalian hosts to pat hogens and has been found useful in
cancer therapy. Type | interferon (IFN-a and IFN-(3) is secreted by virus
WO 01/ 12203y6 din2kdsT! USCD 22610 infected,cells, while typepdfusathRéfoer on
(I'FN-x) is secreted by thynus-derived c@l's under conditions of activation
and by natural killer cells (NK cel'ls). Anobng others, IFN-x has an ability
to inhibit cell proliferation at much |ower concentrations conparing with

| FN-a, and | FNnfested celis| whilatype Hl intedéron (IFN-1Dis0jecreted by thymus-derivdd Sci .
US A, 77, 5928), and also to_.activate cells  includi r Killer
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exception of tRHASE WA GRombinant material and because IFN-; causes side effects
15 which occur from the stimulation of inflammatory and shock related
- cytokines such as TNF-o. Furthermore, administration of protein
compounds such as cytokines and elicit a detrimental immune response to

the administered protein. '
Aqueous solutions of a chemically stabilized chiorite matrix that are
20 capable of intravenous administration are known. Other chlorine-containing
solutions also are known to have reported medicinal uses. For example,
United States Patent No. 5,019,402 discloses a solution containing chlorine
dioxide or a chiorine dioxide-liberating mixture of a chlorite, a weakly acidic
buffer and a heat-activated saccharide which can be used for the
25 sterilization of stored blood corhponents with the exception of those which
contain red blood corpuscles, ie., of leukocytes, blood platelets,
coagulation factors and globulins. In whole blood, a comesponding
disinfecting action does not occur, presumably because the red blood
corpuscles are attacked more quickly by the chiorine dioxide than the



contain red blood corpuscles, i.e., of |eukocytes, blood platelets,
coagul ation factors and gl obulins. In whole blood, a correspondi ng

di si nfecting action does not occur, presumably because t od
cor puscl e‘gogybugﬁtacked nore quickly b the chlorine di o?(‘?rdg&ﬂﬁgéﬂet he WO

01/ 12205 _3_ PCT/US0O0/ 22610 targeted m cro-organisns. Therefore, this
agent also is not suitable for a parenteral admnistration. DE-OS 32 13
389, Unit ed tatgetes mitgb-angarisms.4 Therefory, this cagent tilsd is Sioctisaitatilatfona No.
4,296, 103, descri;ba? ahem’ cally stabilized chlorite 5 matrices which are
sui t abl e f orPasenteral edmiistition; 5| ¢ her apeutic use. Besides various bacteri al

nfections, (he DROH 13 969 Witedbtalds Pateht!NaC iR HAY Urftganer Pes

si npl ex and herpes zoster, nay e I n thi s manner,
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further descifairiges pabidhibORfechbng thE Sieridl| tieathah bf ViRR iRfcAGRS, SucABL i x for.

i ntravenous and perioperative admnistration. The agent has proved to be
ef fective i rastharpes simplex andheqeasdzasteramayhenpossibie ¢h thimmanrenrhuts EP 0 200

and o ' 1| ocal NS g, dd) e fedle, WeEclsBbE thbe TG alifes tougn:
about by paripgavendus f ad@inistiaiohe for., inkibiting e anardhtigen‘specifit aimmundhe acti on

I s expl ained by a phagocyte stimulation which is achieved by a single
ef fecti viD adaspANSer ati on of the chlorite conplex shortly after the

i nfection. 20 PCE dn(:%{é}'&ép 8%6077@} a%i@&égfa%]ﬁ{elg%a&g@ﬁw&orat ed by

reference initsentire Scl oses chem cal riorite
sol utions fay72548Dbifuither destribeesolitions fofc ai ohemicallyestabilized . chiritei di ng an
approach to nﬁgtgg efcrar Enqrearvgﬁgué ha%& riaesriosbiegdvgraérr?in%slﬂ%ﬁon. The agent has
proved to be effective in the treatment of Candida albicans infections. From
15 EP0200157, it is known to use such stabilized chiorite matrices for
" intravenous and/or local administration in cases of infectious conditions
brought about by parasites, fungi, bacteria, viruses and/or mycoplasts. The
‘action is explained by a bhagocyte stimulation which is achieved by a single
effective administration of thé chlorite complex shortly after the infection.
20 PCT publication WO 99/17787, which is hereby incorporated by reference
in its entirety, discloses chemically-stabilized chrlorite solutions for inhibiting
antigen-specific immune responses.
Providing an approach to cancer therapy that is similar to that
achieved by interferon gamma but yet avoids the production of toxic
25 substances such as TNF alpha is needed. Thus, there exists a need fo
develop a method of treating cancer and other malignancies using a
substance that has the macrophage activating properties of IFN-y while
lacking the inflammatory effects and toxic shock effects of this molecule
such as occur by the activation of the expression of TNF-. It is therefore

30 an object of the invention to provide a method of treating cancer by




achieved by interferon ganma but yet avoids the production of toxic 25
subst ances such as TNF al pha is needed. Thus, there exists a need to
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subst ance YRATAAS t he macr ophage activéti ng properties of IFN-x while

| acki ng the inflammtory efféects and toxic shock "effects of this nolecule
such as occur by the activation of the expression of TNF-a. It is therefore
30 an obj ect administration esft anninboggmico \dodpoundethatdhas immaaiomeoduatoner by WO
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wi th these agg g}é{‘)erqﬂbj ects of the invention, there is provided a nethod
of treatiny gdnaividual. o her mal i gnancies in a animal, such as a manmal,
comprising adm n! 9h cbadaffe Mithdhéde/nd\6RiER OLRIILE tedHARitdNS Mekd 1D |
conprising a stabilized chlorite matrix. The nethod 10 activates inter alia
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carcinoma (DCC),protein. An effecti veﬁnrmugét.is S5 tfPeFﬁoo mvbl (?f Cl Oz per
liter of sol i’ chras PrMETENnfEUPHRAY P01 Yf"eﬁmq}wt A cancers
for which theyselosblifort W@fhpiismigt BOSRbAREE C6MofBaRRAHE" TREInfdthay  educed
15 expression of the DCC protein. I n another enbodi nent of the present
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neur obl ast omemMaPof CIOggsarliteref olutibdl an addi tional object of the present
i nventi on,

In one embodiment of the present invention, the cancers for which
the method is used are those cancers characterized by a reduced

15 expression of the DCC protein.

In another embodimeht of the present invention, the cancer cells to

be treated are selected from the group consisting of colon carcinoma,

' gastric carcinoma, esophageal carcinoma, rectal carcinoma, pancreatic
carcinoma, prostate carcinoma, glioma and neuroblastoma. '

20 In accordance with an additional object of the present invention,
there is provided methods of treating canber or other malignancies in an
animal, such as a mammal, wherein the methods comprise (a) removing
macrophages from the mammal; (b) contacting the macrophages with an
effective amount of an aqueous solution comprising a stabilized chlorite

25 matrix under conditions sufficient fo increase the expression of DCC on the
macrophages; and (c) introducing the macrophages from step (b) back into
the mammal. An effective amount is § to 100 mMol of CIO, per liter of
solution. |



there is provided nethods of treating cancer or other malignancies in an
animal, such as a manmal, ' wherein the nmethods conprise (a) renoving
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description of .preferred, eqbadi rrent,s 1 -éhat %Pl h’ow. The chlorite matrix
sol utions ofdf 'B?'éﬁrggtﬁtﬁ?ﬁf‘é'ﬂ?ﬁnangtpéﬂa%@ BEYRRESFP™MRi vo corresponding to
the body wei ght, FeRReesbjectd atufss aid ammwalgwgrgéﬁﬁﬂ{féﬁm will the

active. material in the blood, the agent nust. be 15. admi nistered again at
regul ar i nt &egame. appasent mlthwetaﬂegmﬁssﬂptm ef pegfermed: embodimentsng t he
concentrgti gﬁaf@kg@nt I gen-presentation-inhibiting solutions depending on
available invi ‘dat a and body wei ght. Thus, throughout the

specification and clains, the phrase "an effective amount' wll be known by

Lo Sher oo n"TEGoREfe IR b8l et D,
vivo corresponding to the body weight, whereby, because of the continuous
breakdown of the active material in the blood, the agent must be

15 administered again at regular intervals. Those skilled in the art are capable
of varying the concentrations of antigén-presentation—inhibiting solutions
depending on available in vitro data and body weight. Thus, throughout the
specification and claims, the phrase "an effective amount" will be known by
those skilled in the art to mean an amount of solution which, when

20 administered in vivo to subjects of varying weight, will bring about
modulation of the immune response, and consequently, activation of
macrophages and other immune cells. Typically, an inhibition effecfive
amount of the chlorite matrix solution will vary between about 0.1 mlkg to
about 1.5 mikg, preferably, about 0.5 mlkg of body weight and at a

25 concentration of about 40 to about 80 mMol CIO, per liter, preferably about
60 mMol CIO; per liter, respectively. _

Preferably, the chlorite matrix solution of the invention is
administered once daily for anywhere from about three to seven days,
preferably five days, followed by a period of rest of from 10 to 20 days,

30 preferably from 14-18 days, and more preferably, 16 days, to constitute one
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modul ation of the irmmune response, and consequently, activation of
macr ophages and. other imune cells. Typically, an inhibition effective

amount of e rite matrix solution wll vary between sdndslfVkg to
about 1.5 ﬁ{%‘?‘%‘?ef erably, about 0.5 nT7Tkg of body weight and at a 25

concentration of about 4049 about 80 mwvbl CIQ2 per. liter, preferably about
60 mvbl CI Q2 per liter, réspectively. Preferably, the chlorite matrix
sol ution of t bycle wfdreatmant. s Preferably,spatients ere &reatad withomoren $hameopef r om
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cycle of treatnment. Preferably, patients are treated with nore than one
cycle, nore preferAnl \altemativeadreatmeat fggimes, cansistpsof plirifavespusly at
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The use of an aqueous solution containing a stabilized chlorite matrix
15 for treating wounds and infections was known in the art. United States
Patent Nos. 4,507,285 and 4,725,437 to Kihne, the disclosures of which is
incorporated by reference herein in their entirety, and EP 0 200 157 to
Kithne, the disclosure of which also is incorporated by reference herein in
its entirety, describe the use of a stabilized chlorite matrix solution in
20 stimulating the wound healing response in humans, as well as treating
infections caused by parasites, fungi, bacteria, viruses and/or mycoplasma.
Kihne et al., European Patent No. 200,156, the disclosure of which also is
incorporated by reference herein in its entirety, describes the use of a
stabilized chilorite matrix solution in conjunction with radiation therapy to aid
25 in repairing damaged irradiated tissue and reducing side effects. The mode
of action in treating damaged and/or infected tissue is described as
amplifying the "oxidative burst" response of phagocytes in the presence of
bioactivators, e.g., heme compounds. Wound healing and treating the
reported infections can be effected in general by activating macrophages

30 present in the body which in turn serve to activate fibroblast cells which



KOhne, the disclosure of which also is incorporated by reference herein in
its entirety, describe the use of a stabilized chlorite matrix solution in
20 stinmulgd hipdadshe wound heal ing respgnse in hunmans, as piainisedszeid eati ng

I nfections caused by parasites, fungi, bacteria, viruses and/ or nycopl asna.
Kiihne at a/., European Patent No. 200, 156, the disclosure of which also is
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15 different from chiorite and hydrogen peroxide. Indeed, the stabilized chiorite - -
matrix of the invention has shown pharmacological differences when
compared to equimolar chlorite solutions. (lvankovic et al., 1993).

Macrophage activation brought about by the chlorite matrix occurs

via a mechanism that is different from that of other macrophage-activating

20 agents such as PMA, TNF-a, etc. Macrophages can be activated by a
stabilized chlorite matrix because the matrix acts as an oxidant in a drug-
membrane interaction which is believed to cause ari electron deficiency (as
a result of electron-reduction **CIO, + 4e” — "'Cl) on the surface of the cell.
The membrane of the macrophage now has a charged surface. The

25 present inventors believe that this charged surface may have an influence
on surrounding particles (e.g., invading bacteria) and/or may trigger a signal
sequence into the cell. The activated macrophage then increases the DNA-
synthesis of fibroblasts which is believed to contribute to its wound healing
and/or parasite, bacteria, etc. infection healing properties.



Is different fromchlorite and hydrogen péroxi de. Indeed, the stabilized
chlorite matrix of the invention has shown pharnacol ogi cal differences
when conpared to equinolar chlorite solutions. (Ivankovic 993) .
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i nventors believe that the stabilized chlorite matrix, when adni nistered
to a mammal i completelyhiomssies ther antigenyprgsentation of antigen presenting cells

(APCs). Throughout this description, the expression, "antigen presenting
15 cells” denotes a cell that is capable of presenting an antigen and eliciting an

immune response. Useful antigen presenting cells include macrophages

and dendritic cells. That administration of WF-10 prevents and/or impedes

anﬁgen presentation has been confirmed by in vifro data described in the

examples, and is consistent with in vivo data also described in the
20 examples.

A typical immune response involves stimulating a macrophage, the
stimulated macrophages present MHC Class | and 1l antigens on surface,
which, when coupled with the T cell receptor, will stimulate T cells (typically
a T cell subset such as CD4 or CD8 cells, and the like) to proliferate and

25 form cytotoxic T-lymphocytes (CTL) cells which in tum kill cells expressing
the antigen. After antigen presentation and upon coupling with the T cell
receptors, the stimulated APC (macrophage and the like) also secretes
various cytokines that can aid in the proliferation of CTLs.  Cytokines, or
growth factors, are hormone-like peptides produced by diverse cells and are

30 capable of modulating the proliferation, maturation and functional activation
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15 TCGF). IL-1 appears to have its effect mostly on myeloid cells, IL-2 affects
mostly T-cells, IL-3 affects multiple precursor , G-CSF affects mostly
granulocytes and myeloid cells, M-CSF affects mostly macrophage cells,
GM-CSF affects both granulocytes and macrophage. Other growth factors
affect immature platelet (thrombocyte) cells, erythroid cells, and the like.

20 When an antigen is presented to a patient with a normal, or
uncompromised, immune system, the following sequence of events typically
takes place. The antigen (or foreign body) is enclosed in vesicles in the
macrophage which serves as a type of garbage disposal to break or digest
the foreign matter down into smaller peptides. An MHC class Il molecule

25  will transport one of the smaller antigenic peptides to the surface of the
macrophage and present it to a T cell receptor (TCR). Binding with the cell
receptor will trigger the release of activating factors and cytokines such as
IL-1, TNF, etc., which restores the self-defense of the macrophage and
enhances the intracellular killing of the foreign body. If binding does not

30 occur, the activating factors will not be released and the macrophage will
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effected not enliyod). WRRORMIMEAdRG drseifidbotkd by any theory, the inventors
15 believe ihat one of the mechanisms by which antigen presentation can be
prevented is by preventing binding of B7 and CD28. This can take place by
either preventing presentation of B7, or by increasing the quantity of a
specific subset of T cells °, such as (CD3"*, CD8*, CD28). While there is
evidence showing an increase in CD28" T-cell subset for CD8" cells in vivo,
20 it is believed that administration of the stabilized chlorite matrix of the
invention also will produce an increase in the CD28" T-cell subset for CD4*
T-cells. Thus, the inventors believe that one of the mechanisms by which
administration of a stabilized chlorite matrix operates to prevent and/or
inhibit antigen presentation is by preventing binding of the antigen
25 presented by the APC to the TCR, and hence, preventing secretion of
cytokines and other activating factors, and preventing proliferation of T cells.
In contrast to the normal immune response, if no B7 is present, or
the T cell is a subset including CD28", then the present inventors believe
that an anergic response will ensue. In this context, when the APC
30 presents the MHC Class Il antigen, the T cell will not proliferate, nor will the



peptide that is presented, but also by the presence of the CD28 antigen on
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by preventing binding the anti g resent ed by the APC to the TCR,
and hence, pRdednen ngytatoxicet r‘Eﬁ“so W&%!ﬂ?e§ tiwatiopner Fak t9%@mPleg f act or s,
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any theory, pmlferationentThers &ifeone knowne methads: fordimpading AN dRmMenNean aqueous

15 response, however, where the APC or TCR are affected in a manner that
partially . or completely interrupts the antigen presentation interaction
between the APC and the T cell.

- Patients suffering from autoimmune diseases and diseases caused
by inappropriate immune response such as myasthenia gravis, systemic

20 lupus erythematosis, serum disease, type | diabetes, rheumatoid arthritis,
juvenile rheumatoid arthritis, rheumatic fever, Sjérgen syndrome, systemic
sclerosis, spondylarthropathies, Lyme disease, sarcoidosis, autoimmune
hemolysis, autoimmune hepatitis, autoimmune neutropenia, autoimmune
polyglandular disease, autoimmune thyroid disease, multiple sclerosis,

25 inflammatory bowel disease, coliis, Crohn's disease, chronic fatigue
syndrome, and the like, do so because the jmmune response is
inappropriate. That is, the patient's body is producing too many CTLs, or
other cytokines which turn against the body's own heatlthy cells and destroy
them. In transplant or graft patients, an inappropriate immune response

30 occurs because the immune system recognizes the transplanted organ or




solution of a stabilized chlorite matrix results in an increase in
concentration 5. of CD28- T cell subsets and/or a decrease in B7
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o e, i ohfenfibeit SECRLBACH REURE IR SRR, Theee .,
ot her cyt oki neeytotoxicidrigs arecsimilarsto thoee dftetyisedineaheer dHemothélapy anith dest r oy
occur s becauscieriaanhEVed 3 ORissiarialopalale FRR Ao FURdAEn tbr VO
01/12205 -12- fpekb ldm, %%@Eﬁc antibodies against these lymphoid cells (particularly
15 T-cells), e.g., the anti-Tac monoclonal antibody of Uchiyama et al., J.
‘Immunol. 126:1393 and 1398 (1981), which specifically binds to the human
IL-2 receptor of activated T-cells, can be conjugated to cytotoxic agents,
such as drugs, toxins or radioisotopes, to effect a relatively select killing of
these cells involved in organ rejection. For example, a T-cell antibody can
20 be conjugated with a beta- or alpha-emitting radioisotope, and this can be
administered to the patient prior to undertaking organ transplantation and, if
needed, also thereafter. In order to effect a high T-cell killing dose without
the concomitant limiting side effects to the hematopoietic system, the
treatment using the aqueous solution containing a stabilized chlorite matrix
25 can be used instead of, or in conjunction with any of the aforementioned
agents.
Administering an aqueous solution containing a stabilized chlorite
matrix fo a mammal can therefore inhibit antigen-specific immune
responses, while at the same time not compromise the immune system
30 entirely because the solution also is effective in enhancing phagocytic.
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the treat rrgbr’?fqggl ﬁgiﬁg'%%{getgwy’?&ﬁﬁﬁ%?ﬁ%ﬁ?ﬁg&é&gﬁn ili!eé chlorite
matri x 25 caadrbiaistration.i nstead of, or in conjunction with any of the

oot oo or 1R S R0, 30 AARBRYof Bl W Rppep el ™0
ant i gen- specidrhinist&tidti?® a mammal in need thereof, an aqueous solution of a
15 product that has become known as "tetrachlorodecaoxygen anion complex,"
~ commonly abbreviated as "TCDO," which is a product of Example 1 of U.S.
Patent No. 4,607,285. The product is a water clear liquid, miscible with
alcohols, having a melting point of -3°C. The Raman spectrum shows
bands of 403, 802 (chiorite) and 1562 cm™ (activated oxygen).

20 The DCC (deleted in colon carcinoma) gene, which contains more
than one million base pairs, is a cell surface molecule receptor that is
considered to function in tumor suppression. Reduction in the expreséion of
the DCC gene has been observed in Stage 2 and stage 3 carcinomas,
indicating relationship between loss of expression and survival. DCC is

25 related to the neural cell adhesion molecule. Reduced expression in the
level of DCC has been implicated in poor prognosis in gastrointestinal
cancers by Saito et al., Oncology 56(2):134-41 (1999).

The present invention provides a method of treating cancer in a
mammal comprising administering an aqueous solution comprising a
30 stabilized chlorite matrix. This method involves activation of macrophages



responses, while at the sane tine not conpronise the i nmune system 30
entirely because the solution also is effective in enhancing phagocytic WO
01/ 12205 - $3y 01iSHsUS00%R22610 activity. Thus, the inventi opcHOSWIERASSES

met hods of treating auto- ,jnmmne diseaseg, preventing transplant organ or
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- increase the expression of DCC on the macrophages; and (c) introducing
15 the macrophages from siep (b) back into the mammal. In this method the
treated macrophages exhibit and activated by the stabilized chlorite matrix
and increase the expression of the DCC antigen on the macrophages.
Administration of such activated macrophages is useful for treating cancers
characterized by a reduced expression of the DCC protein.
20 The invention now will be explained in detail with reference to the
following examples. In the examples, "WF10" denotes an aqueous solution

of TCDO.

Exampile 1
25 in this example, and the following examples 2-4, details regarding

- the methods used in performing these examples can be found in Fagnoni,
F.F., et al, "Role of B70/B7-CD28 in CD4* T-Cell Immune Response
Induced by Dendritic Cells," Immunology, : 467-74 (1995), the disclosure of
which is incorporated herein by reference in its entirety. This example,

30 together with the following examples 24, elucidate the role of WF10 in



| evel of DCC has been inplicated in poor prognosis in gastrointestinal
cancers by Saito et al., Oncology 56(2):134-41 (1999). The present

i nvent i onyglodyiz0es a nmet hod of treatipg.cancer in a nanpet/useRénsi ng
adm ni stering an aqueous solution conprising a 30 stabilized chlorite
matri x. This nmethod involves activation of macrophages WO 01/ 12205 - 14-
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glioma and neurobl astoma. 10 The present invention al so provides a nethod
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20 The invention now will be explained in detail with reference to the

fol | owi ng exingpipegtionbyinialifesaling cels was (peagu é'lf\ét%§°iﬁwia$'ﬁﬂé‘8ﬂ'§te§'ol ution
of TCDO. WF10 was added to DC stimulated allo-MLR DC and incubated at 4° for
about 3 minutes before the addition of CD4" T cells. The CD4" T cell
15 response to DC stimulated allogenic MLR was inhibited in a dose-
dependent manner by WF10. The WF10 was administered by adding
WF10 to culture medium at time 0 in doses of 25 pg/ml or 50 pg/ml. As the
number of dendritic cells (DC) per well was increased, the number of CPM
+ SE (counts per minute + standard error) remained essentially the same,
20 with the greatest degree of inhibition resulting from WF10/1800. The
expression WF10/number denotes that dilution of WF10 and designates the
amount of WF10 per ml of solution. For example, WF10/1600 denotes a
diluted solution of WF10 containing 1 mi of WF10 per 1600 mi of solution.




Example 1 25 In this exanple, and the follow ng exanples 2-4, details
regardi ng the nethods used i n performng these exarrpl es can be found in
Fagnoni, FE aL, "Role of B70/B7-CD28 in CD4'' T-Cel esponse
| nduced by "Y‘gﬂlcflﬁ'?sl c Cells," |munol ogy,” -16- 467- 74 (1995), k’ﬁ SI scfosure of
whi ch is incorporated hereiﬁ by reference in its ‘eftirety. This exanpl e, 30
together with the follow ng exanples 2-4, elucidate the role of WF10 in WD
01/ 12205 -15- Egampe®/ 22610 inducing anergy by preventing dendritic
cell-nedi ated costinulation at the B7B70-CD28 interface. Dendritic cells,
T cells and nobnocytes were obtained in the rranner descri bed in Fagnoni et
a/. To assess the e 5 P I ct n
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IS response to tinmulated allogenic MLR was inhibite dose-

dependent rffinner byTheFITesultshef \gpi@mples édﬁﬂﬁl%t@ﬁ@fp@ysm thgt WEIDis o
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(counts per m stimalatedawithmaliogeneic'MLR. r enai ned essentially the same, 20 with
the greatest degree of inhibition resulting fromW-10/1600. The

Example 3
15

- Examples 3 and 4 were carried out to determine the effect of WF10
on the inhibition of antigen-induced proliferation of T cells using various
antigens. In this example, purified resting CD4* T cells' (5-10 x10%well)
were cultured with irradiated (25 Gy) autologous DC in U-bottomed 96-well

20 plates containing 200 pul of complete medium. The cultures were carried out
at 37°, 8% CO, in humidified air for 6 days. Cultures were pﬁlsed with 1 pCi
[Hjthymidine (6-7 Ci/mm, New England Nuclear, Boston MA) 19 hour
before harvest. The [*H]thymidine incorporation by proliferating cells was
measured in a B-scintiltation counter.

25 Soluble keyhole limpet hemocyanin (KLH) and tetanus toxoid (TT)
were added to autologous DC. Measurements were taken for no addition of
WF 10, addition of WF10/200 and WF10/800 (representing administration of
WF10 to the culture medium at time 0 of 0, 1ml/200 ml of solution and 1
ml/800 mi of solution, respectively) to determine the proliferation of CD4* T

30 cells when no antigen, TT, KLH25 (25 pg/ml) and KLH50 (50 pg/mi) were



expressi on W10/ nunber denotes that dilution of WF10 and desi gnates the
anmount of WFI O per m of solution. For exanple, W-J10/1600 denotes a

di |l uted ' of WHO cont ai ni ng | of WFI O per 1600pddmushbi2se2d uti on. VO
01/ 12205§8§E{A22’%T/ US00/ 22610 Exanpl enJy'Exarrpl e | was repeated with the

exception that Adherent nonocytes, obtained in accordance Fagnoni et al.
were used instead of DC. 5 Admi nistration of WHO was effective in

i nhi bi ti ng prpoésentadaby BE. ofThemumber of pralifgratech Troelisdpt sampleswisingato M_R.

was. ot oot i v T0-EsRPEodTEieS it 18w SERTRRA rolecR R T LTS o
nonocyt es st icalld ¥cedrred wherd DO gresintedVithte sdiii tamtigens aatehromgent rat i on
of nonocytes per well. 10 The results of exagﬂ es | and 2 therefore show

that Wl O i s Adprinistatione ¢fn WHADHi howryehr Alnpst sgqrapletely aphibited cdhe s fr om DC

3 varo cart: PPIMPRTEAZD Feol WAGFERIE KM or T A0 fredend y3ET, O 5™

antigen-induced proliferation of- T cells using various antigens. In this
exanple, purified resting CD4" T cells, (5-10 x104/well) were cultured
with irradi afXampies4Gy) autol ogous DCin U-bottoned 96 wel | 20 plates
containing 200 | of conplete nedium The cultures were.carried out at 37,
8% CX2 in humdified air for 6 days. Cultures were pulsed with I G

[ H t hymi di ne (6- 7Egample 3 Mas repgated ©xmepl tbat moBosytes) were used linstead bef ore

measar ed - 81 D RAgeh BresRheuRi: 11 208uS% WERD SR SRR B e rocyani n
(KLH) - and t ef@iiing Merbrfients! WF10200, WHE0/400, WH1Q/STIO4Ad BF10A880r enent s
were taken for no"addition of
The results show tha there was significant proliferation of CD4* T cells when
monocytes presented the soluble antigens KLH and TT. Administration of
WF10, however, almost completely inhibited the proliferation of CD4"* T cells
15 when either KLH or TT were presented by monocytes.

The results achieved by administration of an aqueous solution
containing a stabilized chlorite matrix reveal that it is capable of inhibiting an
antigen-specific immune response. [t has previously been reported that
administration of an aqueous solution containing a stabilized chlorite matrix

20 is effective in enhancing phagocytic activity. Thus, it now is possible by
administering only one medicament fo inhibit one immune response,
(antigen presentation and proliferation of T cells) while at the same time,

enhance another immune response (phagocytosis).

25 Example$

A phase 2 trial was conducted at San Francisco General Hospital.

The study enrolled 18 patients in an open label pathogenesis study of WF-

10. Patients received one hour infusions of WF-10 for one week, followed

30 by two weeks of rest. On the third week, the patients again received one



WHO, addition of WF10/200 and W10/ 800 (representing administration of
WF10 to the culture nediumat tine O of O, 1 mM /200 m of solution and 1

my800 m  ofy$alngsdson, respectively) to dgtermne the proliperesdorpsof CD4
T 30 cells when no antigen, TT, KLH25 (25 g/m) and KLH50 (50 g/m) were WO
01/ 12205 -17- PCT/ US00/ 22613 presented by DC. The#nunber of proliferated
T-cells for samples using _no_ W10, and for sanples using WHO show

signi ficant prpyrriafugions of WF-d8daily for.ane QVQ%(,erT‘?QVM by &wo peeksfaasted t he

sol ubl e anti ge raﬂel_é Y ] A | h [ | post
conpletely i nhlp%I ecs '?%uglzgrigﬁg@e@a |%§%£H%%&£%%9FI %Wﬁ%%\cﬁ%? KLH or
TT were pr esenimemurinlogi€. actizatiorpland4HRK avinal doatl. WaRBCe hemioh@ise 60aRbtibiat
~ nonocytes were used .inste 0 DC for, antigen presentation. In

addi ti on, Wl@%(é’?sdﬂai‘ﬁ?‘g?sér Q&R(Ep tﬁ‘\'é‘""qlo?rtPé’ﬁ/g PRATed ith shapges imo,
WF101400, 1 how t ha t here was
signifi can:/\g:p%)éﬁg%lragﬂ ggn&%égﬁ%l]%é?gfl?gﬁ%éﬁeé'mnocyt es presented the
sol ubl e anti gens KLU Fhexeaverd no/siie effadts apteghinainy offthe 18 patients. , Dataneist
conpletely inhibjted,.the proliferation of + T cells is when either KLH
or TT were pre%'gh{ Qgﬂl?yp %ﬂe&gaﬂ?ﬂegxﬁ% ERSHItS @ tRbulater) belew at i on
of an aqueous it bsHikaré® thobd i dlite? indrédids i thé TbRIihG Phtbinelerscyeal that

it is capable of inhibiting an antigen-specific inmne response. has

previ ousl y beemeasyed bydlomheytometty(IFASSCAN as regdommendetby; fosexarnplen
ou- T ized chlorite matrix 2a is effective in enhanc
phagocyt | o B rremey DGR M Higiahte s afpinlstiapcR, shataes el G8°ARY one

medi canent t o feflithéd Elo88 %o basaline withi2 Wekks of aRig atrinRiraient ebecpnd
proliferation of T cell 86)9§,Wh| | e at the sane tineg, enhance another inmune

response ( phagbc$PI4i/ePo9s5CBidmside scatten LB20/DR’| eeliswa Saveraluvalees at  San
Franci sco GengldlyddS8' [8herally increase through the study, showing no clear
downward trend by the end of the study and may represent long-term
15 changes induced by WF-10. These include an increase in macrophage
phagocytosis index and an increase in the CD3*/CD8*/CD28" subset of T-
cells.
Potential downward trends were noted in the following categories:
macrophage intracellular TNF-o. secretion, and a decrease in the number of
20 ‘circulation CD14'/DR" cells. It has been reported that immune paralysis
results when the number of circulating CD14'/DR* cells decreases to such
- -an extent to reach a threshold value. No obvious changes were noted in T-
cell PHA activation values or HIV load as measured by the HIV bDNA assay
(most of the patients had no detectable HIV thoughout the study). Results
25 of the RBC survival studies showed no evidence for hemolysis in response
to the treatment.
Administration of WF10 results in an increase in CD14*/CD69" cells,
with dramatic increases immediately following infusion. A decrease in
CD14*/TNF secretion after administration of WF10 was seen thereby



The study enrolled 18 patients in an open |abel pathogenesis study of W-
10. Patients received one hour infusions of W10 for one week, followed 30
by two Weekgi/Bhost €St. On the third week, the patients agaitusgoesssiyed one WO
01/ 12205 -18- PCTNS00/ 22610 hour infusions of W10 daily for one week
foll owed by two weeks of rest. Paranmeters studied included neasures of

macr ophage activation/function .inmunol ogic activation and HV viral |oad.

RBC henol ysiigdicating, that dhe stabilized chlorite raalsix of the investion iy iefective indi es

conpared wt L Le: ' | obia, and reticul ocyte
val ues. . Ther%%geésﬂg%oﬁ%f %Bmﬁ%g?%cg%ﬁg‘*kﬂﬁe 18 patients. Data on

ei ght of the patiAdrhinistration gsft W40 tanphtiehts eSwVe Tesults ralallsiéadyy bel ow.

There appeared to be acute inc éig in the follow ng paraneters as
measur ed by NPEASE A m?eawbe'm{é ; r ITW R§teady increagsiimihee, i o
Bect on- Di gki ' +ar i d¥u dmiqhy P Hort
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macr ophage agocytosis index and an increase in 8'
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i mune par al ysi s Arpii¢rdase\iigshagbeytosistindexols siseprddaupory adinstratish cel | s
decreases to such an extent_ to reach a_threshold val ue. No obvi ous changes

wer e noted i9f WF1@eA degrase:in immpynsfupgtion ypen administition-f WEQB¥ed by the
H'V bDNA as W%e HFBR! détired SEinPCHY S MOR" Bafk H8o FbESIrGEd.© THE nteltstghout  the

study). Res
therefore believe that the stabilized chlorite matrix of the invention is

15 capablé of up-regulating phagocytosis, while at the same time, down-
regulating or suppressing the cell-mediated and humoral immune response.
The results tabulated below summarize the data from 15 patients

and show the changes in the measured parameter between the 8th day and
the 47th day of treatment. The 8th day represents the first day of WF10
20 administration because the first 7 days of treatment are devoted to patient.

evaluation.




25 of the RBC survival studies showed no - eV| dence for henolysis in response
to the treatnment. Administration of=WHO'resuits in an increase in

CD14' / CD69'_ cel | s with dramatic increéases i nmediat el y follow ng i nfu5| on.
A decr ease WR® W4 / TNF secretion after-28dni nistration of PAEP§610%cen

t hereby WO 01/12205 -19- PCT/ US00/ 22610 indicating that the stabilized
chlorite matrix of the invention is effective in decreasing secretion of

t he tunor necrosis factor cytokl ne. Adm ni stratlen of V\HOto patlents in
vVivo results i VAR y =€k -
st eady i ncreasf

in the 5 nunber of CD3/CD8/CD28 T cel

dat a above sho pf anti1 gen presentphiTo ng . rcerig, and
an increase i n"\ﬁpsakw hbM circulating cpegl T a@ﬁs (Cﬂgﬁre?s%el | ).
Thus, the invepipya*, gt] eve that one of the ppssiglggzmech i ch
t he st abil i zed|-ehi-owit-e—ratriv—ei—t-he—ihvenipa '§“‘ Z'.*° nts
anti gen presenf 80dh, DRY be lo by bI ockage of [he B032D28 fi

merex—ts—obstr ved

bet ween the Al T ase 11T phg S

upon adm ni st rpﬁpﬁé‘n é@ﬁ mf@ qkﬁé‘ﬁé Aotigen) | ngzeab(éﬁct i drd
adm ni stration v crepse 144
i's observed. &bl n\/e% szﬁ I(m nre& ﬁQé}@y ha'rblaﬂ St A

matri x of the cm m"QMFDRAnﬁganbe of up- regulaglong pha
at the sane tijpe—dowr—regutatrg-or—suppressyrrg—the—eeH
huror al i mmneA&QQ)%eTheresul ts tabul at ed bePH be0.03/7sum

8th day and the re tsthe i rst
day of WFI O 2%@ gé'?a'gp R atglL ](l)’% bgémﬁ 'F-ﬁre fi r&aquﬁa@ﬁé ‘ﬁoé‘gpn'@ﬂ[( are
devoted to gat "eval uation. WO 01/12205 -20- PCT/ US00/22610-

These data show that administration of WF10 in vivo to humans

shows an increase fn the production of CD28" subset of CD8* T-cells. The
data also shows an increase in macrophage activation leading to
phagocytosis. The data also shows no evidence of RBC hemolysis. When
10 coupled with the in vitro studies showing the inhibition of antigen
presentation for CD4" cells, it is believed that administration of WF-10 in
vivo will result in inhibition and/or prevention of antigen presentation in APC,
as well es stimulate macrophage activation resulting in increased
phagocytosis.
15
Exa Ie.6

Based on the in vivo data above, administration of WF10 has shown

a consistent down regulation of CD14*/DR* cells achieving statistical

20 significance. In addition, WF10 administration in vivo has shown overall
reduction of CD3*/CD8'/CD28"* cells, and significant increased levels of
CD3°/CD8'/CD28" celis of long-term duration. These cells are believed by

the inventors to be responsible for antigen specific inmune tolerance by



CD3', CD8', CD28' 0.027 increase CD14', TNF- 0.017 decrease CDl14', DR
0. 032 decrease CD3', CD4, CD38 (M- CD38 Antigen) 0.021 decrease CD3',

CD8', CD2%o oiA206028 Antigen) 0.010 degrease CD20', DR p&ivostanzéigti gen)
0.014 decrease All CD14' 0.037 decreaSt - One-tailed p-value. Sanple size
of 15 patients using WIlcoxon rank statistic. 5 These data show t hat

adm ni stration of W10 in vivo to humans shows an increase in the
product i on oPraduzing clenal @nergy. (e imvitre datasabavecalsd shewsitisat \WF40ds an :

chove mo evi SURNSR AR K0P Preveqihe Snlien BRREREIDR Rndiprotipnd o
st udi es showclopal ergnhiThis feduced antigérn presentationthay bercrtiesl ifdtcege! |'s, it
is believed that- admnistratjon of WF-10 in vivo Wl result in inhibition
and/ or pr eve¥MRiPM aﬁﬁ’lﬂ"’@%%?@é@f@ﬁ! Ay be ofenefit, s Ope gasgshistorynl at e
macr ophagq aggks ' il el idd t"WES ' .Exanpl e 6
Basedpong'gg hewihhn\g\%%/lggglgg‘ gﬁgb%\h/g&daégng\b ni st ?3’?&8%9%%&?2%%%&(3@

consi st ent dofdunos gizeavithomo refocAdtence®&date: | s achieving statistical 20

Feducti on of coa" Ak PRBBiE Tavid 19w SN TolRIBT HTIPNOME SR SEISEISRLI < of
the i nvent or SoTey. g Dof IatC Sp erfuleHtTIn] dfont ERPY Ceolieri FIRIT nce by vo
01/ 12206 - 21patients hedny Mmaao nodes > 1 cm in diameter at béseline confirmed by
' 10 CT scan will be erjrolled in an open-label, single arm; single center study.
Patients will receive periodic 0.5 mifkg infusions of WF10 from days 1-5
(week 1) and days 8-12 (week 2). After screening evaluations are
completed (about 514 days), eligible patients will éﬁend pre-study visit in
week 0 fo acquire the baselirie data, |
15 Screening criteria include the following:
male or female patients greéter than 18 years of age; '
histologically confirmed foliicular lymphoma; | '
measurable disease defined as having lymph nodes > 1 cm in
diameter as measured by CT; .
20 adequate renal function documented by a serum creatinine < 2 times
in institution's ULN; :

- adequate liver function documented by a serum bilfrubin less than or
equal to 1.5 mg/dl and SGOT (AST) or SGPT (ALT) < 5 times the
institutional upper limit of normal;

25 written informed consent to participate in this study and a willingness
to comply wnth all procedures and scheduled: vi_'s'its;
hemoglobin > 9.0 g/d! for woman and > 10.0 g/d! for men;
platelet count > 75,000/mm? and
absolute neutrophil count > 750/mm?,



produci ng clonal anergy. The in vitn, data above also shown that WFIO is
effective in inhibiting and/or preventl ng-antigen presentation and

pr.oduci ng “fd r\% sanergy. This reduced" anti gen presentati OpcTia¥ooRSss’ i ti cal
in B-cell ‘l'ynphoma and thus, WHO t her apy¥2may be of benefit. One case
history 5 with B-cell Iyrrphoma responded to WHO therapy with a notable
reduction of tunor size with no reoccurrence to date. Adult patients

havi Inlg | ow grade fol WR1D il berapbmwraego?é of 08! mihserekh OE be?IWellbﬁtCE of
otes 1 o' Aikiednintd e & AP rilcnoimal s9i0e BYRUSIETR by RTINS
enrolled in an a s wll
receive peri odl"ggﬁgn?%e#%%@ﬂ?t@'og g%g%@ﬁgnggés to ﬁé}m{/eehﬁ %) and
days 8-12 (meelturﬁj:rsnﬂéiateweekrﬂeeniday 5 alay 80 amds day 45. diuﬂpﬁvalpaﬂerﬁcahwllt 14
o basel | né Rk ForOuztcn of 3 fiasirg hﬁn?lﬁéﬁdﬁ@@%ﬁ#%wq%?paﬁéoonéf’eaﬁﬁ”' '
femal e patients gr e@w%eammbwwmrrévéﬁl tm%dngﬁbgéﬁq]mmh?

follicular |ynphoma; neasurabl e di sease define avi ng ées > 1
cmin dianet elredmtmeam‘ulymhbgoda‘s:m Redigotst alsoewilll exhimtanomcmasamant ed by

ting i i.n i nstitul —Sa.ULN: ad te.l t
document ed by SESIGRF PR anPoredss i S oy il <fgRdease iy G0 'scor
(AST) or SGPT chlrdibset® times the institutional upper limt of normal; 25

witten Informed consent to participate in this study and a willingness to
conply withioal | pro¥¥ilerthe inventien hasbeer desgribieddn dntaﬁvgﬂtﬂeferenee@ eg/dl

for woman and 2, 10pRs%l phiticuldi prefidbdrmbodiftidhls, thdse SKLd T el
will appreciate that various modifications can be made to the invention
without departing from the spirit and scope thereof. All documents referred
to above are incorporated by reference. In particular, the PCT patent
15 application WO 99/17787 is incorporated by reference in its entirety
herein.



absol ute neutrophil count > 750/ mme. WO 01/12205 -22- PCT/US00/22610 W10
wll be applied at a dose of 0.5, m:. per kg of body weight diluted into

250 to 5QQoglnney mal saline admi ni ster%g by i ntravenous pgraisssizero of 1 houy
duration. CT nmeasurenents will be takef"to determine —tunmor size at week O,

on day 15, day 30 and day 45. Foll ow up period wll atlon
of 3 nonths with final CT neasurenents on day 90. %ﬂ"! rH .
reveal that adm nistration of WF10 results in a ode i

size. Patients also wll exhibit an increase in CD3 /CD8 /CD28 an
i ncrease in OMbalislaimed isin i ncrease in CD40 T cell subsets. 10 Wile the
I nvention has been described in detail with reference to the exanples and

particularly preferred e ' t S I l.led i a L

appreci ate that vgr'l 03*3 %ﬁl%#m%gt ﬁgﬁﬂbg %ngé} ﬁhd% t'ﬁa%'ﬁgl' MR% hﬁ wi t hout
departing fr qniihietesing antaquedus selptiort Esmprising Astabilized ehlotite mafix( red to
above are incorporated by reference. In particular, the PCT patent 15
application WD 99/ 17787 is incorporated by reference inits enti rety
herein. WD 01/ 122 = / I IIII *
C L% What 15 ol & i gt of gl E Mhbrdit seil el ensadordel e

conpri sing addusedsexpressipneof the) DERiproteiml ut i on conpri sing a st abi I i zed
chlorite matrix. 2. The nmethod of claim1, wherein said cancer is
characterized by a reduced expression of the DCC protein. 3. The method of

claimz2, wherein t3hq'h66}ﬁél%d'o?cmhe@tﬂﬁeréfﬂﬁbt&hcegfs%ﬁle&eﬂsﬁoﬁ'tﬁﬂ of colon
carci nonm, gast ric carcilnonm, esophagea

group consisting of colon carcinoma, gastric carcinoma, esophageal

carcinoma, rectal carcinoma, pancreatic carcinoma, prostate carcinoma,

glioma and neuroblastoma.

4. The method of claim 1, wherein said stabilized chlorite matrix

increases the expression of DCC in macrophages.

5. A method of treating cancer in a mammal comprising:

(@) - removing macrophages from the mammal;

(b) contacting the macrophages with an effective amount of an
aqueous solution comprising a stabilized chlorite mafrix under conditions
sufficient to increase the expression of DCC on the macrophages; and

(c) introducing the macrophages from step (b) back into the

mammal.

6. The method of claim 5, wherein said cancer is characterized by a
reduced expression of the DCC protein.
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carci noma, rectal car c carcinonmm, prostate carcinoma,

gl ioma and neur obl ast,mm""ﬂgﬂmﬂmm of claim1l, wherein said stabilized
chlorite matrix increasées ttherexpressi on of DCC in macropha

met hod of WQ8WE2H$ cancer in a nammal corPt-i sing: (a) rerrBGg’HS”q'?&é’r"ophages
fromthe mammal ; (b) contacting the nmacrophages with an effective anmount of
an aqueous solution conprising a stabilized chlorite matri x under
conditions sufficienty

macr ophages; and (C)e;nl nr{e‘r)gi quﬁgpta @%Wﬁéé@%%&%@%ﬁgﬁéﬁ%gﬁgh? nto
the. nammal. aroUpeconsisting of colen rrc&rpmmma egasmal damimmea iesophageall
characterized ‘%/ﬂ reduc(gd' e "Bresm on _of ‘g ein. This Sheet Has
Been Repl aced I9AFPPTR {999 9 HPME: | |PPP°’§3 9\1936“1'/‘ @209"051#3 GRT$INORFO/ 22610
7. The nethod qflioflatan ReurobRERIMR.t he cancer is sel ected fromthe group
consi sting of colon carcinoma, gastric carcinoma, esophageal carcinona,
rectal carcinonma, pancreatic carcinoma, prostate carcinoma, gliom and
neur obl astonma. This Sheet Has Been Replaced [1LITLEL TEEEELEEELREETTT |
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