WD 96/ 28175 PCT/ CA96/ 00152
INNUNCNCDULATIhELCﬁNECSLILCNS FROMBIIF FOR THE TREATNENT_OF | MMUNE SYSTEM
DI SORDERS FI ELD OF THE | NVENTI ON The present invention relates to

I mmunonodul ati ng conposi tions, pharnmaceutical conpositions conprising the

sanme, and wWooeusgsof such conpositions in the treatnment 5 Pt?kaﬁﬁﬂaﬁis' I n
0 | Seases

particular, the conpositions are directed to the treatnent

associ ated with i mune system di sorders. BACKGROUND OF THE | NVENTI ON 10
Ther api es are conti nuously bei ng devel oped for the prophylaxis and
treatment of canceIMMUNOMODULATINGLICOMPOSITIONS iFROM BIRE FOR' THETTREAYMENTI Seases,
all of which may be a direct rcQfuIMMUNE SYSTEMDISORDERS | mmune system
response. Some of these therapies attenpt to use the i fMhrune system 15
therapeutically. One approach is based on the anti gen-specific el enents of
the i mune system nanely antik or exanpl e, research has
been ai ned at devel o VaCCI —agents, or against 20
certain endogenousTEEeﬁg ?rﬂ@ﬂﬂnﬁmﬂﬁﬂiatnm!ontrol or

i Rduce certa|aanpbsbbﬂanﬁﬁpnanuuh ut;%aaoadmpaﬁifﬁwﬁbIébﬁﬁﬁ%ﬁh

polation, | o| SARA0 afPENS G " bull0Udabbls P ) LS A xg,&ote' ns from
t he nonanglgen speciflic parts o the E

pr ot ei ns, sucﬂfagaWﬂﬁ ndd BAFtdsudaspr the FHEP‘P*F&%?‘P%IGIT% Cbirmm by
white blood ctbltheatmeatuent eroiseasieshassboUte® W GRS and
scavenger celg§.ﬁgﬂidg% S&ided Or eign antlgens of f.ers possibilities for

"t herapi es. e treatnent of cancer, for exanpl e, could be greatly
enhanced if the early inmmne regponse to a t umor coul d be augnented so that
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10 Therapies are continuously being developed for the
prophylaxis and treatment of cancer and éutoimmune,
infectious and inflammatory diseases; all of which may be
a direct result of an inadequate immune system response.
Some of these therapies attempt to use the immune system

i5 therapeutically.

One approach is based on the antigen-specific
elements of the immune system, namely antibodies and
T-cells. For example, research has been aimed at
developing vaccines against foreign aéents, or against

20 certain endogenocus chemical messengers, such as
interleukins, to control or induce certain antibody
reactions. A second approach is based on the isolation,
cloning, expression and production of peptides and
proteins from the nonantigen-specific parts of the immune

25 system. For example, proteins, such as cytokines, which
comprise the interleukins produced by white blood cells,
and interferons, which stimulate lymphocytes and
scavenger cells that digest foreign antigens, offer
possibilities for therapies.

30 The treatment of cancer, for example, could be

. greatly enhanced if the early immune response to a tumor
could be augmented so that the tumor does not reach a
critical size. Strategies that have been suggested to
augment the immune response to a tumor include: vaccines:

35 specific for tumor-associated antigens; the use of
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Because TNF has been shown to have a role in
inducing necrosis of tumors, any agent that can stimulate
the production or bioavailability of INF in vivo has

15 potential utility as a treatment for various tumorous
conditions. Additionally, any agent that can stimulate
human monocytes and macrophages to produce TNF in vitro,
is useful as a means for providing a source of TNF for
therapeutic administration, as well as for analytical and

20 diagnostic purposes.

Other diseases also have or invplvé an impaired
immune system response. For examplé, autoimmune diseases
are disorders in which the immune system produces an
antibody against substances that are not foreign to the

25 body, resulting in inflammation and consequent tissue
damage. For example, rheumatoid arthritis (RA) is an
autoimmune disease in which the body's immune system
mistakenly recognizes normal cells of the lining of
joints, called synovium, as foreign. The autcimmune

30 ' attack may destroy the lining completely. 1In the most
severe cases, the joints cease to function and are
replaced surgically with artificial joints. TINF is a
mediator of the damage in RA. Prog;ession from mild
symptoms to severe disfigurement can be very rapid. As

35 yet, no treatment is available for RA patients. Other
essentially untreatable autoimmune diseases include lupus
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serve as a prelude tq specxfic antiboﬂy responses. The
inflammatory cytokines include TNF~a and mediate an acute
response directed to the injury or infection sites, which
is manifested by an increased blood supply. The

15 pathogenic bacteria or viruses are engulfed by
neutrophils and macrophages in an attempt to contain the
infection to a small tissue space. Macrophages,.
therefore, play a key role in the defense against

- infectious diseases as follows:

20 (1) processing and presentation of antigens to
lymphocytes so that antibody-mediated and cell-mediated
immune responses can occur;

(2) secretion of cytokines central to immune
response; and

25 (3) destruction of antibody-coated bacteria, tumor
cells or host cells.

Macrophages can ingest and kill a wide variety of
pathogens, such as bacteria, fungi, and protozoa (para-
sites). This ability is augmented when the macrophages

30 are "activated." Secreted products of activated
macrophages are more diverse than those from any other
immune cell. These regulate both pro- and
anti-inflammatory effects and regulate other cell types.
These products include TNF-a, IL-18, IL-6, hydrolytic

35 enzymes, and products of oxidative metabolism Bacteria
that are eliminated primarily through this cell-mediated
immune process include tuberculosis and other related
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immune processes. ' Endometriosis is:ah obscu sease
unknown cause and-histogenesis that- affects menstruating
women. The diseﬁge is characterized by inappropriate
implantation, growth, and function of endometrial cells.
Endometrial cells and fragments, which are normally dis-
charged during the menstrual cycle, are transported
through the fallopian tubes into the peritoneal cavity
where, in some women, they implant, proliferate, and
develop into endometriotic lesions. However, because it
appears the endometrial cells are present in the
peritoneal cavity of all menstruating females, it is
presently unclear why endometriosis develops in some, but
not all, women. Endometriosis can result in painfully
inflamed tissue, abnormal bleeding, widespread scaring,
painful urination or defecation, and damage to a woman's
reproductive organs, even leading to infertility. No
known treatment for endometriosis exists, short of
pregnancy, which provides temporary relief, or surgery to
remove the source of endometrial cells, which also causes
sterility.

Recently, numerous reports have suggested that
endometriosis is associated with changes in the immune
system. Early reports indicate that immunosuppressive
treatments are associated with an increase in
endometriosis in rhesus monkeys. Since that time,
alterations in both cell-mediated and humoral immunity
have been observed in humans with endometriosis.

-
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15 The cumulative results from these studies have re-~
vealed the following pertinent facts:

(1) the peritoneal disposal system (consisting
primarily of macrophages) that is thought to be
responsible for the destruction of ectopic endometrial

20 cells within the peritoneal cavity may be defective in
women with extensive endometriosis; .

(2) the defective peritoneal macrophage activity in
women with extensive endometriosis is related, at least
in part, to a prostaglandin-mediated event. Thus,

25 significant stimulation of peritoneal macrophages from
women with extensive endometriosis in response to
macrophage activators, such as gamma interferon and
endotoxin, could only be achieved when a prostaglandin
synthesis inhibitor was included in the activation

30 culture;

(3) products of circulating monocytes of endome-
triosis patients may be directly involved in regulating
the growth of endometrial cells. 1In an unique co-culture
system, enhancement of autologous endometrial cell

35 proliferation was seen with monocytes from the majority
of endometriosis patients, while suppression of
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the m splaced endonetrial_cells are allowed to inplant,_giving originto
endonetriosis. Devel opnment of endonetriosis then is a stinmulus to 10

aut o- anti body production against endonetrial cells and cell-derived

antigens. wWipssRgyat 0- anti bodi es, together with products fredge ey ecd
macr ophages, may then interfere with fertility and reproductive performnce
of affected women. 15 The cunul ative results fromthese studi es have
re- vealed the follow ng pertinent facts:6(1) the peritoneal disposal

system (consi stin rimarily of macrophages) that is thought to be
responsi bl e foPr?gifgﬁﬁﬁ#QRﬂﬂqﬁnSGP“eEEBB'¥P Ergm $he megt| s wit hin

the peritoneal fervily contred gatdentss amdwoimen with exﬁensive

endoret i 0si's; (2) (ihe el GEhFePEEILANGA! elBHANNAYC BTLE g N VOTEN
with extensive epdonetriosis i§s related, at Teast in part, to a .
prost agl andi n- ARAPREEEAQsAs Patients o3n be;pedulated b¥: i nul ation of

perit onealhs nachaphopitagd+dupivede eytokliinex | eilie/ revuitvacbbtashadi tor es Iognse
t o macrophage V, g ngat oxi n, cou .
Bl Shsier ot RetPRITL LA el

only be achiev aglan synthes] s, i rtor was included in
the activati onen@ometriyn, from ?Ftﬁﬁbﬂﬁcgétlbfl’cﬂir‘aﬂ £iseasporarybes of
endone- triosi enhahcedtsy Miterdetkiastt-§ (IN<lficdrd TuFgal at tAg the growth
aut of ogous. endSoBFrisr: iy g1 iRrameY ebores S erBOMIREHIE et (o,
the maj or APy oPabheBheYiEs axtensive: disepse ds muRrressed by IL-16
and TNF-a. oo ) L e
Accordingly, the results of these studies suggest
that the function of monocytes and macrophages from
endometriosis patients play a significant role in the
15 pathophysiology of the disease.- Mofeover, it appears
that some of these macrophage functions are differently
affected by the severity of the disease. In women with
limited disease, macrophages appear to be hyperactivated
in the peritoneal cavity, and perhaps, in the circulation
20 and their endometrial cells appear to be able to respond
to different macrophage-derived growth factors. 1In
contrast, extensive endometriosis is characterized by
suppression of macrophage activation within the
peritoneal cavity due, in part, to hypersecretion of
25 | immunoregulatory prostaglandins. Macrophage products
also apfear to regulate the proliferation of endometrium
in women with extensive endometriosis; however,

qualitative differences in the response of endometrium to
different cytokines suggests that the consequences of

30 ' defective macrophage activation in these women may
contribute to or, perhaps, control the disease.

Inflammatory bowel disease (IBD) is a general term

for a group of chronic inflammatory disorders of unknown
etiology involving the gastrointestinal tract. These

35 disorders include nonspecific ulcerative colitis and
Crohn's disease. Extraintestinal manifestations that may
accompany these disorders (e.g., arthritis, pericholangi-
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proliferation _was_seen with nonocytes fromthe nost fertile control
patients; and (4) the proliferation of endonetrial cells fromendonetriosis
patients can- be nodul ated by 5 macr ophage- deri ved cytokines. The results

obt ai ned t gyglRggguggest that the proliferative response OE,FSWE* um

frompatients with. limted di sease can be enhanced by Inter err|
(IL-1[err]) -‘and TNF-[err]. In contrast, the proliferative response of
endonetriumfrom 10 patients with ext efsi ve disease is suppressed by

IL-1[err] and. sINF . di esults of_ t e _studies suggest
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(IBD) is a 9%&5?&%14%?3@ with agammaglobulinemia as well as IgA defi-
ciency. Associated abnormalities of_celi;mediated |
15 immunity include cutaneous anergy, diminished
' responsiveness to various mitogenic stimuli, and
decreases in the number of peripheral T-cells.
Bile, which is secreted by the liver and stored in
the gall bladder, has been investigated for various
20 purposes, including the use of bile extracts to enhance
biocavailability of drugs that are readily metabolized by
normal liver function (see WO 90/12583) and to inhibit
leucocytosis promotion in a mammal (see Shinoda et ail.,
Chem. Pharm. Bull., 30, 4429-4434 (1982)). However, bile
25 has never been considered to be a source of
therapeutically useful compositions with respect to
neoplastic, inflammatory or infectious diseases.
Interestingly, in accordance with British Patent No.
337,797, it was suggested to use the gall bladder,
30 itself; as a potential source of anti-cancer agents, but
only after the bile had been removed from the gall
bladder, and the gall bladder thoroughly washed.

SUMMARY OF THE JINVENTION
35 It has now been discovered that bile is an important
source of a composition that can activate immune systen
cells, such as macrophages and monocytes, and is
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the gastrointestinal tract. These 35 di sorders include nonspecific

ul cerative colitis and Crohn's di sease. Extraintestinal nmanifestations that
may acconpany these disorders (e.g., arthritis, perichol angi- WO

96/ 28175  wo 9sns17s PCT/ CARSQkmérst L1 S)
may represent autoi mmune phenoneria and t herapeutic agents used to treat

| BD, such as corticosteroids and azathioprine, may exert their effects via
i mmunosuppr essi ve mechani sms. Patients wBth inflammatory 5 bowel disease
may have hunnrg# ant i bodi es to,col on eIIs bacterial a tlgens such as
Escherichia cBFFecHiyR i &E&ﬁ&plﬁﬁr ORT FRRETH d1¥such as cow
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gal | bl adder, has Tedms malest bgencdiscovexred dilsat2he pur poses, i ncl uding
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Pharm Bul I . ,pSése#MZSnVHﬁhic@lG&?)plsbbheveseftiIxn the treatment of
other immune system-involved disorders, such as
autoimmune diseases and inflammatory dlseases and

disorders.

15 The bile composition of the preéent invention is
also believed to be useful as an adjuvant additive for
vaccines directed to childhood diseases, and as a
protection against rejection phenomena involved in
xenograph procedures, for example.

20 The bile composition of the present invention is
obtained by extraction of bile with a water-soluble or
-miscible solvent. The extract so obtained may be
further processed to remove unnecessary or undesirable
components therefrom.

25 The product obtained by the process of extracting
bile disclosed in further detail hereinbelow has been
found to have TNF-stimulating activity (or TNF-inhibitory
activity - depending on the species source) and is
believed to have activity against cancer, infections,

30 autoimmune disorders, and inflammatory disorders. In
particular, it is believed that the bile extract of the
present invention is especially active against pancreatic
and other cancers.

Obviously, the entire composition so obtained may

35 ﬁot be necessary to obtain such activity. Accordingly,
it is possible to further separate, fractionate, or
otheruise process the product thus obtained, and still
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15 In one aspect,-the present invention relates to a
composition for use as an immunomodulator comprisihg
small molecular weight components of less than 3000
daltons, and having one or more of the following
properties: '
20 a) is extractable from bile of animals;
b} is capable of stimulating monocytes and
macrophages in vitro and in vive;
c) is capable of modulating tumor necrosis factor
production;
25 d) contains no measurable level of IL-la, IL-13,
TNF, IL-6, IL-8, IL-4, GM~-CSF or IFN-y;
e) has an anti-proiiferative effect in a malignant
cell line; ‘
f) shows no cytotoxicity to human peripheral blood
30 mononuclear cells or lymphocytes; and '

g) is not an endotoxin.

In accordance with a preferred embodiment, the
composition is extracted from the bile of bovines and is
capable of stimulating the release of TNF.

35 The composztlon of the invention may be prepared by
(a) mixing bile from an animal, preferably a bovine, with
a solvent.that is soluble or miscible with water,
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xenogr aph procedures, for exanple. 20 The bile conposition of the
present invention is obtalned. by extraction-of. bile with a water-sol uble or
-m scible solvent. The extract so obtained nay be further processed.to
remove unnecessary or undesirabl e conponents therefrom 25 The
product obt aweskasyrst he process of extracting bile discl osedpéfichsbidofid
detail hereinbel ow has been found to have TNF-stinulating activity (or
TNF-inhibitory activity - depending on the species source) and is believed
to have activity against cancer, infectionk® 30 autoi mune disorders, and

i nfl anmat ory di In p eved.that the bile
extract of the %ré£§§§b}¥1 593 BchﬁfféFéhiY\ﬂ%tggépngﬁuihncreat|c
and ot her canceYelume o an ;ﬂquhelentpr Prodwpe s thide/adcohbli aelutiyn 85
not be necessar b} Gedpiritiing €hedsbltivn wHEQPPHd¥drab1yt ikSaR0SSi bl e to

further separ atf ?‘Fﬂ@f'%%ﬁr tigreltvm S8 Psgfetslshgt Qgegegggﬁtat hus

obt ai ned, and
PCT/ CA96/ 00252 8P}ukinm suhstantiiaddyaSreet of talantiody| aise bYNFepowiingt i on,

for exanple, tonést mmhﬁmmma&nsx;stgjnmé%i%% heat; UPQF” e
various di seaseg é\(p qgéﬁrelt I S ﬁnwsmn ‘?6?1 % 055|ab e to obtain
synthetically a & {ﬂ & epks SLAR the & 95%°na Pl PPYats &t nul ate
TNF product i on @kRRRctYelgavwish liaudd;syd) coptiiormldyr sredbing theis
envi si oned t hateldwr cqrmmfsix hiqhia £60suwsd LRy %ﬁl&b% &y and
anal yzed agp tC)}éggé*%f%@?c eng gtrlbgt gns_to the d% |rg ..
characterislics o Bl: FERCYIRE AAtHK Pregnic: makerirlsi mune
system as by extracting the clear, yellowish-liquid with ether
and isolating the aqueous phase; and (€£) optionally
removing residual ether from the agueous phase.
| The composition may be used withoué further
1s modification by simply packaging it in vials and
sterilizing. The composition may alsc be used in a
concentrated form. A preferred concentrated form is
prepared as follows. Prior to step (e) the clear,
Yellowish liquid may optionally be concentrated to about
20 one-eighth of the volume of the bile/alcohol solution and
after step (f) the aquecus phase may be concentrated so
that it is one-tenth of the volume 6f~the bile/ethanol
solution.
The invention alsoc relates to a pharmaceutical
25 composition comprising the immunomodulating composition
- of the invention. ' '
The invention further relates to a method of
treating a patient comprising administering to said
patient an effective amount of a composition of the
30 . invention. The invention still further relates to the
use of a composition of the invention in the prophylaxis
and treatment of diseases and conditions requiring
modulation of the immune response; preferably infectious
diseases, inflammatory diseases, autoimmune diseases,
35 vaccination, rejection phenomena associated with
xenographs, and neoplasias.

-



di sorders, anong ot her biological effects. -Moreover, it is further
envi si aned that_such identification and analysis will _be used to

manuf acture a synthetic formof the product. 15 In one aspect, the
present invention relates to a conposition for use as an innunonndulator
conpri si ngwosddAklrsol ecul ar wei ght conponents of |ess than,@%%;ﬂﬁul and
havi ng the foll-ow ng properties:- 20

extractable frombile of animals; b) is capable of stlnulatlng nDnocytes
and macrophages in vitro and |n Vi vVo; (31 i s capabl e of .nodul ating tunor

necrosis factor production; : contains no neasurable |evel of
IL-1[err], |L-1[ &Repe #RE °H}9-B aﬂe%tsmi Ahegpresgent; inmentden]: e) shows
no cyt ot oxi oiithl becomenepidephecupon teferdice rmmwlf@djlmhbs or

| ynphocyt es,deaggq_lfeh db%c?%tiﬂneﬂﬁé’té)& r orﬁgﬁ] éadiltﬂaﬁf erred

enmbodi nent , qﬁﬂF%¥$OSItIOH 'S extract ovines and is
capabl e of Si% B &5: Rddecheiedn Jfo yariops pubhcamené@nﬁbspbl on of the
i nventi dh narebherebyaindobporatedi by ntefirendd GN ahedldi BRtirstpierably a
bovine, with a solvent that is soluble or mscible with water, WO

96/ 28175 PCT/ CA96/ 00152 10
preferably an al cohol, & Dleh It O SRR RRY me of an al coho

to produce a b|I@mtkneboaeeaiuklétltﬁéﬂlﬁﬂﬁhﬁiﬁﬂ @&éih&séﬁhbéﬁoﬂe!BhCh
preferably Lieh cRCRBRp 82 Rk etdifide b1,k dcza% aa&'n”%ht herefrom a
10 accompanying drawings in which: -

Figure 1 is a Reverse Phase-High Performance Liquid
Chromatcgraphy (RP-HPLC) profile for a concentrated
composition of the invention; .

Figure 2 is an RP-HPLC profile for a concentrated

15 composition of the invention;

Figure 3 is a RP-HPLC profile for a concentrated
composition of the invention;

Figure 4 is a graph showing the effect of the
composition on LPS-induced release of TNF by peripheral

20 blood mononuclear cells (PBMNs):; ,

Figure 5 is a bar graph showing the effect of the
composition on LPS-induced release of TNF by PBMNs;

Figure 6 is a graph showing survival taken from
diagnosis of pancreatic cancer patients treated with the

25 composition of the invention;

Figure 7 is a graph showing survival taken from
treatment of pancreatic cancer patients treated with the
composition of the invention;

Figure 8 is a graph showing survival of all melanoma

30 patients treated with the composition of the invention;

Figure 9 is a graph showing survival of melanoma
patients with two or more tumor sites treated with the
composition of the invention;

Figure 10 is a graph showing survival of melanoma

35 patients with three or more tumor sités treated with the
composition of the invention;

-



5 solution substantially free of alcohol, as by renoving nost of the

al cohol, such as by the use of heat; (c) removing bile pignents fromthe
solution to obtain a clear, yellowish liquid; (d) optionally treating the
clear, yellowish liquid to substantially renove any 10 resi dual al cohol ;
(e) renoving ganic materials, as by extracting the cb@%,‘,w- W sh
liquid with e{v gé%ég{j I sol ati ng the aqueous phase; and (f) optiona #P
renovi ng residual ether fromthe aqueous phase. The conposition nmay be used
wi t hout further 15 nodi fication by sinplyg2packaging it in vials and
sterilizing. The conposition may al so be used in a concentrated form A
preferred concent rat FluFemitsiprap SR8 9ol P§ thascorpesition afthes) the
clear, yellow shidvetitiényay optionally be concentrated to.about 20

one-ei ghth of the vol f.th ' e‘é}ﬁ!c t] fter step (f)
t he agueous phase rrayﬂ%g“%o%%e%?{%%e sgﬁ%&figk\gi éggngfig%%t?foqquWol une
of the bile/et haﬁﬁ;l%lmﬁ}t#ﬁé vﬁ@mm&aﬁssm enab&rqmﬂglic HPLC
phar maceuticgl 2&) HARSS elQ8i6RNPFdSHi I foRcal BUpaLHRERMEIdH L MPOSI ti ONn
of the |nvent!ondomgr%%r#t%\é&ntg%pﬁ feu ,t“fg%#oel akﬁogs to a nethod of treating a
pati ent conprising admn [ 5 t 65[ nt an effective amount of a
;:ﬁrrposi ti ](c)n of the ?ﬁlwnﬁ/é&ﬁbfwsﬁ‘xe Q'lr\!.tén:!ihoﬁ 8t p??mtm (;ziltatefs .t?
€ use Ol a COrg¥iggditioy otNEheN¥Rventibrl 'dn! RPARPSGERIYICVHPLEY eat men
of di seases and condij. ons rgquirin&gﬁﬁgulathongaf ?he | nmune response;
preferably infecti oud ZHWFEd s18; ff FEIRR IR 1065 8988 ST S SRARF Pty seases,
35  vacci nd®i orsompsjssidtiiomn ofhtheninventsisur iiat ‘et imil at ing pexipheraind
neopl asi as. blood monocyte function. C

AILED (o] F TH NVENTIO :
The central hypothesis guiding thesé studies is that
15 the therapeutic efficacy of a powerful biological
stimulator can depend on its ability to elicit suitable
wmodulation of the immune system, such as by activating
macrophages and/or monocytes to produce certain cytokines
or promote activity to seek and remove or destroy
20 disease~causing or -induced cells, such as foreign or
misplaced cells. For example, tumoricidal function in
environments that contain malignant-disease would be a
helpful therapy for fighting cancer. Such function could
be generated by direct stimulation of resident immune
25 cells in tumor microenvironments. Alternatively, this
function coculd be generated by stimulation of circulating
immune cells if those cells were then able to home on
sites of malignant disease and to function in that
environment. oOther diseases and conditions that have an
30 ' underlying immune system aspect would also be defeated or
ameliorated by treatment with a suitable immunomodulating
agent. Such diseases or conditions include endometriosis
(vhich is a disease condition where normal endometrial
cells are proliferating at inappropriate sites), various
35 infectious diseases, and others, as more fully described
hereinbelow.

-
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WD 96/ 28175 =)
and ot her aspects _of the present invention wll _ beco

reference to the follow ng detail ed description and In
addition, reference is nade herein to various publica ] ' e
her eby i ncoygogads9él by reference in their entirety. BRI EF OF
THE DRAW NGS Further details of-the invention are described below wth the

hel p of the exanples illustrated in the 10 acconpanyi ng drawi ngs in
which: Figure 1 is a Reverse Phase-H gh B formance Liquid Chronat ography
(RP-HPLC) profile for a concentrated conposition of the invention; Figure 2
i s an RP-HPLC pr of iA% hegeipbefarementioned, theppyesentoinventioni nvention;

Figure 3 is aifatsC o af cbapbeition ormenise agd a0 iRAGhéhOAuLitsPe

i nvention; Fi ' h_ show th ffect of the ¢ osi tjon on
LPS-i nduced rgﬁa s,r'éek'éc#‘ ﬁﬁ&ggg Bé??ﬁ% |w§§%t W&B&“%ﬁﬁn%’grg s Hhan
(PBMNs) ; Fi gur3009 j@altons, gndphaviagaty leasteiohecofothehtotbompirsgti on on
LPS-i nducesl r ghripsertidfestNF by PBMNs; Figure 6 is a graph show ng surviva

Conoosi 11 on orf he Mnvods BREERHERES Tdm e o ah kAR sur vival ¢ aken

fromtreatment of Q&ncré&tcgpchheewfFﬁﬁinn#atﬁngeargdchivhtiMQ conposi tion

of the invent I;ﬁ{h‘ggﬁlw ané hgc@oﬂrl@égk_ %}9"\4 oS Whii iﬁ'v all mel anoma 30
ion O He

. . : ’ .
Bhow ng survival o el ARRAPRALS A MOAUIEIRG SHARE: BESTRRIS FAGEST [ ot od
with thel0 production; e A :
d) 'containsﬁﬁﬁ:measurablé level 'of IL-le, IL-18,
TNF, IL-6, IL-8, IL-4, GN-CSF or IFN~-y;
e) has an anti-proliferative effect in a malignant
cell line;
15 _ £) shows no cytotoxicity to human peripheral blood
mononuclear cells or lymphocytes: and
q) is not an endotoxin.
More particularly, investigations have shown that at
least some of the compositions.of the invention will
20 stimulate normal monocytes to effect cytotoxicity toward
Chang hepatoma cells, which test is used to measure mono-
cyte and macrophage activation. Monocytes and/or macro-
phages from cancer patients (inciuding cervical, ovarian,
ear/nose/throat, lung, and endometrial carcinomas,
25 Kaposi's sarcoma, and chronic myelogenous leukemia) also
have been shown to be stimulated by the composition to
attack and destroy their own particular tumor cells.
Moreover, macrophages from patients afflicted with
endometriosis have been shown to be activated by the
30 composition as well (see Example 26)..
The composition of the invention can modulate tumor
necrosis factor (INF) production. A preferred
composition of the invention isolated from bile from
bovines, promotes the release of TNF from human
35 peripheral blood mononuclear cells and from the
pre-monocyte cell line U-937 in what appears to be

physiological quantities. Because TNF is known to
) . o

heet Has Been RTlaced

T

\



conposition of the invention; Figure 10 is a graph show ng survival of

mel anoma 35 patients wLLh_Lthe or nore tunpr sites treﬁﬁﬁ%ﬁxrfh~+he—-_.
conposition of the invention; WO 96/ 28175 > SHEET HAS BEEN
PCT/ CA96/ 00152 12 Figure 11 is an SDS gel of the conposi{ion JRERLASED

i nvention; Ywb@shsrsl2 shows the conditions and tines of el utﬁwm?ﬁg
conposition of the invention on hydrophilic HPLC 5 (a) and the elution

profile for a supernatant of the conposition of the invention (b); Figure
13 shows the elution of a precipitate ofl4he conposition of the invention

on hydrophili PLC, and Flgure 14 is_a shomnn dose’ response of the
10 conpositgﬁiit? te 1R GaRRA%S OF iR %PFﬁﬁFng gﬂﬁEFEF S¥&eKiRgnocyt e
f ungt i on. hDETédEtEEtiES@E %ﬁ&r%dTHEmbWEﬁﬂ'daﬂ‘h&m @tdntaliﬂsypot hesi sf
gui ding these wer f ul
bi ol ogi cal st?%%s@#ﬁcs}nﬂc}g&g# t bEr F §i€‘9 tl&“ﬁ C&Ite%l 8
modul at i on of *eheaseniife Possdhd H athey @¥ ¢K%ﬂ9§ﬁ; mAﬂGSBﬁag§§Yand/or
monocyt ess'él ) ﬁhecw&ae% tBiventilookales faypPeshiance AtpH dcyﬁs)ﬁmekf and
renove or des S, such as foreign
or m spl aced %%%{%&Q ¥ %x&e%g‘i%it%? ngg%agl E\gde%ct |eon I'n environnents that
contai n mal i gnant %h%e%&npqainmynbefathelpnuentienEHESfaisqlhgqn #gusdncer .
ggch fulnlctlont?oyhﬂimgg{uer bfdbéma éflﬂ?&@élmx?fﬁidwf k:@qltit Immnled
cells injtu on i v i s function cou
be gener at ed E) rmé‘fé?f'it \‘%’f‘ %&P offadt teéhe compositio

10 1n the mouse hybridoma cells" suggests antlprollferatlve

e,

activity. R

The effect of the compasition on the survival of
human peripheral blcod mononuclear cells (PBMNs) and
lymphocytes was also examined. The composition was found

15 to be non-cytotoxic to human PBMNs and lymphocytes.

As further exeﬁplified below, the composition of the
present invention has, among others, the following
characteristics:

1) The component or components responsible for

20 TNF-release from PEMNs eluted early from alQSRP-HPLc
column.

2) The composition causes the release of inter-
leukin-lﬁ-(IL-lﬁ); and the component responsible for the
IL-18 release elutes early from RP-HPLC, suggesting that

25 it is likely the same substance(s) that releases TNF.

3) The composition alsoc causes the release of low
quantities of interleukin-2 (IL-2).

4) The composition causes the release of
granulocyte macrophage colony stimulating factor

30  (GM-CSF);

5) The ratio of TNF to GM-CSF release is about
2:1. _ )

6) It is likely that the same molecule(s), i.e.,
component(s), in the composition are responsible for

35 releasing TNF, IL-18 and GM~CSF. It is possible that the
composition acts to stimulate the release of multiple
different cytokines, or alternatively, the composition
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I mmune cells if those cells were then able to honme on sites of nalignant
—disease and to function in that environment. O her diseases and conditions
t hat have an 30 under | yi ng i mune system aspect woul d al so be defeated or
aneliorated by treatnent with a suitable i munonodul ati ng agent. Such
di seases wosgspefhst i ons i ncl ude endonetriosis (which is a ﬂb‘?l@ﬂ? o dition
where nornmal endonetrial cells are proliferating at inappropriate sSites),
various 35 i nfectious di seases, and others, as nore fully described
her ei nbel ow. WO 96/ 28175 15 : .
PCT/ CA96/ 00152 13 As herei nbefore nentioned, the present invention relates
to a conposit¥iiggers: thecpreduatiom andreleaser ofoanei cypokine thatl ecul ar
wei ght conpdremurnoktinaiatis npréfiittidn and, raldalaVvefdoahesd €ast one of the
following 5, QRglti es: a) is extractable frombile of animals; b) S
capabl e of stlinulating or activating nonocytes and macrophages in vitro and
in vivo, ¢) is7dapabh¥ysécoghenical apalysis psctbei compositia,
product imn; ihcluaingt Qhaspﬂécﬁﬂﬁdﬁéﬁo landl euperfhthhtd| Shéteot LB errl, TNF,
I L-6, IL-8,SEE%4 GN-CSE or, | ﬂ%;éé+§8éﬁ i% hows no cytotoxicity
to human peri ged 3 ESEHORBREH PEUIRT| § ﬁ%cé?%g; and f) is not
an endot oxi dndicatesathatuthe| principadt cgmponestaagreshess ther at | east
sonme of the ¢ aailopes of the invention will 20  stinulate normal
nonocytes to effect c¥to¥oxicit¥ f owar d Chang hegat ma cells, which test is
used to measure no- Further ph g}cogpemical eparation by
10 hydrophilic (polyhydroxyethyl) molecular sieve HPLC

\\\\\

confirms the small molecular weight of tlie components in
the composition. '

9) Amino acid analysis before and after acid
hydrolysis suggest the presence of peptide bonds,

15 indicating the presence of peptides.

As hereinbefore mentioned, the composition of the
invention may be prepared by (a) mixing bile from an
animal, preferably a bovine, with an equal volume of an
alcohol to produce a bile/alcohol solution; (b)

20 separating out the alcohol soluble fraction and isolating
a solution substantially free of alcohol; (c) removing
bile pigments from the solution to obtain a clear,
Yellowish liquid; (d) treating the clear, yellowish
ligquid to substantially remove any residual alcohol; (e)

25 extracting the clear, yellowish liquid with ether and
isolatiﬂg the aqueous phase; and (f) removing residual
ether from the agqueous phase.

The composition is obtained from the bile of any
animal that produces bile. While the composition may

30 possess a different activity toward a specific disease if
obtained from the bile of one species as opposed to
another, a generally suitable source of bile is that
taken from sharks, bovines, ovines, caprines, and
porcines. 1In most cases, it is practical to cbtain the

35 bile of slaughtered healthy food animals, such as
bovines, ovines, caprines, and porcines, for use in the
preparation of the composition of the invention. The



cyte and macrophage activation. Mpnocytes and/or macro- phages from cancer
patients (including cervical, ovarian, ear/nose/ throat, lung, and
endonetrial carcinomas, 25 Kaposi's sarcoma, and chroni c myel ogenous

| eukem a) al so have been shown to be stinulated by the conposition to

attack and dewg éepgpdshei r own particular tumor cells. Nbreovq&nggaﬁk@FSages
frompatients afflicted with endonetri osis have been shown to bé ac at ed

by the 30 conposition as well (see Exanple 26). The conposition of the
i nvention can nodul ate tunor necrosis factk® (TNF) production. A preferred

conposi tion of - I nvent i I sol.ated frombile from bovines, pronotes the
rel ease of TNF #’?g?n m&’@g’e"%ﬁgr fhauid | cope SirestduEren the | gallind from
t he pre-nmonocytkladdérs iaml/drdRépatiahetgamp c@ss apprboprphivéei €b o al
guantities. Begpels NF, A cﬁ@o t '
PCT/ CA96/ 00152 14 i%i!%i aatdea% a aé@gdgh%?i%@/m%%tl cl)rﬁ;?' 3%8“%%??¥%r cyt oki ne
effects, the prpimeis andnsbouldohecsubstantdallv s1gari ntherebyic effect by

sti mul ati ngshuntmdicatdmy ttiatt ¢heebtds cprdfaraiidnpeabsbhxt Pi1Ey £3dKi nes).

Accordingly, 5 ftﬁﬁ% i nvention al so may enhance | ynphocyte and
macr ophage cytd?o C|B§??g&gpds tumor cells. 10 The effect of the

conposj tion on the stR\# RRefgrradnanbodinentecl theopethedorbileframe | s
(PBMNs) and | yripbwiné esouresalisouexizaed. BobineC 8ARESiSi glen@ssfound 15

to be non-cyt otyoxi B d | hocyt es. further exenplified
bel ow, the. COWD%%AI:%.I‘%% W&%E’ﬁ%ﬁ?‘ﬁ&ﬁﬁrﬁ? ﬂ&g?é’jlﬁbﬁﬁ RhRL, the
foll owing 10 extracted from each animal. Moreover, bovines are

.....

routinely slaughtefeéd and inspected under health-relatad

regulations, thus such animals provide a reliable source

for preparing the composition of the invention.

Furthermore, humans are less likely to have an allergic
15 reaction to material of bovine origin.

The bile is mixed with an equal volume of an alcohol
to produce a bilef/alcohol solution, which is 50% alcohol.
The alcohol may be an aliphatic alcohol, preferably
methanol, ethanol, -or propanol, most preferably ethanol.

20 A solution that is substantially free of the 50%
alcohol-insoluble material may be isolated by
centrifuging. Preferably, the bile)alcohol mixture is
centrifuged at 3000-5000 rpm, most preferably 4200 rpm,
for at least 2 hours, at about 15-25°C. The alcohol

25 contained in the bile/alcohol-soluble fraction then may
be removed by taking advantage of the different
volatility of alcohol and water, using conventional

- methods, i.e., heating the fraction to a suitable
temperature, e.g., 80-85°C, for a suitable amount of

30 time, e.g., up to about 10 hours. .

Bile pigments may be removed from the solution to
obtain a clear, yellowish liquid by using activated char-
coal, polyamidic microgranules, or filtration.
Preferably, an activated charcoal treatment is utilized.

35 The procedure may be repeated in order that the solution
satisfies optical density and conductivity standards.

-



characteristics: 1) The conponent or conponents responsible for 20
TNF-rel ease from PBM\s eluted early froma ([err] RP-HPLC col um. 2) The
conposition causes the release of inter- leukin-1[err] (IL-1[err]), and the
conponent responsible for the IL-1[err] release elutes early fromf[err],

suggestin it is likely the same substance(s) t s TNF
s bt Rl BB

3) The conposition al so causes the rel ease of | ow quanti

interleukin-2 (1L-2). 4) The conposition causes the rel ease of

granul ocyte nmacrophage colony stinulatirmyfactor 30 (G CSF) 5) The
ratio of TNF to GWCSF rel ease is about 2:1. 6) It is likely that the
same nol ecul e(s), Thee cleasppyabhevish 1iguit iskyeatedotoaremp¥eponsi bl e

for 35 rel eaistanbtiallylanferésianal GQidsiHor, hxhih& eBaveAteohlat the

or B ter nat | dthodh;c! PEREAEE Y hE' CRRED yaliohiBht10qhid" F0" e YL OKI Mo
PCT/ CA96/ 0014=resd usiggeasEikteprbrving crbout a é-l-@a§e5oimonete§ntwnne t hat
Physi Cochen Sa Ly O e - Wl CHL0g. L he. Pl el pi tat es
and super nat ant s Bﬁ§¥ g ar byygi%?féghei%ﬂﬂﬁ%ﬂﬁb?@??se aﬁﬁ?@cﬂiﬁ si eve
HPLC indicatsgmﬁhaandhghpragnegns phunge nbs tiscliadelde s sTheaatBeHOusedt ons. 8)
Further physijgeh3s sRepSERpAbt&FabYy dimethyl ether, ethyl ether,

n-propyl ether, 1sopropy1 ethar. or n-bqtyl ether, most
10  preferably ethyl ether. :

by, for example, heat;ng the solution up to 55°C,
preferably up to about 40°C for about 5-15 hours, most
preferably for about 10 hours. .

15 The composition may be used without further
modifigation simply by packaging it in vials and
sterilizing. The composition also may be used in a
concentrated form. A preferred céncentrated form is
prepared as follows. - Prior to step (e) described

20 hereinabove, the clear, yellowish liquid optionally may
be concentrated to about one eighth of the volume of the
bile/alcohol solution by, for example, heating to a
temperature of less than about 85‘C, preferably, to about
60°-70°C. After step (f), the agueous phase may be

25 conéentrated so that it is one tenth of the volume of the
bile/ethanol solution by, for example, heating to about
80~85°C.

In a preferred method to prepare a composition of
the invention, the collected bile is mixed with an equal

30 volume of ethyl alcohol. The bile/alcohocl mixture is
then centrifuged at about 4200 rpm for at least 2 1/2
hours, at about 20+2°C. The supernatant liquid is
decanted and checked for pH and ethanol content. Bile
pigments are then removed using activated charcoal. The

35 = treated bile/ethanol solution is then monitored for
optical density (0.D.) and conductivity. 0.D. levels or
conductivity levels outside acceptable specifications



10 hydr ophi l'i ¢ (pol yhydroxyet hyl) nol ecul ar sieve HPLC confirnms the snal
nol ecul ar wei ght of the conponents in the conposition. 9) Am no acid

anal ysis before and after acid hydrol ysis suggest the presence of peptide
bonds, 15 i ndicating the presence of peptides. As hereinbefore nentioned,

t he conposiﬁkggnfﬁsthe invention may be prepared by (a) mx | rom an
animal, preferably a bovine, with an equal volune of an al coho f@ﬁgéoduce

a bilel/al cohol solution; (b) 20 separating out the al cohol sol.uble
fraction and isolating a solution substam8ially free of alcohol; (c)
removing bile pignments fromthe solution_to obtain a clear, yellow sh
liquid;, (d) txessixg thatctharbilgfethanel spdutdoncbe wivemiially renove
any residual aaditdonalctrdatmeretxiticiGicmdyet bele! pigments ). v estaniplied Wi th

et her and isolt@eia(m?hgeggg%g%rgma&q&a%?q_ QL b%ﬁ@gi%%x%ﬁei dat‘JaI ether from

the aqueous phase. . on1's’ obtai ne romt e of any ani nal
t hat produces neadingywitbinhepeoifisationn 14mitse possess a different

activity Eisa\tNard a mqb&hﬁgdiéeﬁﬁéé _ct@lQEahnedeatﬁahthg;#&I@ﬁﬁqﬂ{iﬁtsEeci es
as oppose 0 .,an I ner | LtapLe source_o I1le .S a akKken
T om Sharks. aHiiEersd, faESidh o AR hRvIREI S 205 M Fanhtilles 1 i

practical to dieaiaicohel3és ewaparatiedicffghycheatinal toylesmdhan nals, such
as bovines, 0ysS and@RheN881utivh BY CotRentkatedSol Apprk AR At i on of

PCT/ CAS6) 00155PE: HIRE™ RECCRE| PHATHEY RANSASCRRBoH: PERFPR YA AR gal |

10 The concentrated solution is cdéoled to between about
20-25°C. This solu€ion is then mixed with ethyl ether
and the ether phase is discarded. Preferably, relatively
small volumes of ether and strong agitation are used,
such as 0.1 to 1 volume, preferably 0.2 to 0.5 volume.

15 This step may be repeated once. The aqueous phase is
heated to remove residual ether by heating up to 55°C for
about 10 hours, and further reduced in velume to one
tenth of the original bile/ethanol volume by heating to
about 80-85°C. This solution is then tested for

20 appearance, biological activity, and ethanol and ether
content. '

The pH of the composition may bé adjusted to physio-
logical pH, i.e. 7.4-7.5, using hydrochloric acid (1%)
solution and sodium hydroxide (1% solution), and a
25 buffered solution may be obtained using dibasic and
monobasic sodium phosphate salts as buffers, using
conventional methods.
The composition may be used without further
modification by simply packaging it in vials and
30 " sterilizing. A preferred sterilization method is to
subject the composition to three sterilization cycles by
autoclaving followed by incubation.
The composition may be used in a concentrated form.
The preparation of the concentrated form is described
35 above. The composition may also be lyophilized.
The composition and concentrated composition are
clear. yellowish solutions essentially free of foreign



bl adders and/ or hepatic organs (as appropriate to the species' anatony and
physi ol ogy) of the_slaughtered animals and should be substantially clear,

thereby 5 indicating that the bile preparation substantially free of pus
or blood. In a preferred enbodi mrent of the nethod, bile from bovi ne sources

s utilizeghodgngime bile is plentiful, because, in part, rwhl arge
quantities can be 10 extracted fromeach animal. NMbreover, bovines are
routinely slaughtered and i nspected under health-related regul ati ons, thus
such animals provide a reliable sourcer preparing the conposition of the
I nvention. Furthernore, hunmans are less |likely to have an allergic 15

reaction to BAREAE o ICARtaIDingNet i BETE thap H-lol pppsethanel \rd neE equal
vol ume of amecrtesditain ts)ppmoéunera bihee/compaisdit isnsuactivardi pEMNs 50%

al cohol . Th ,_cﬁgq P gh ef erabl y net hanol, |
et hanol , opan nost iB g‘}g#;t %’mﬂﬁc‘n ?’%Otﬂé A sol ution that S
subst ant i aI I WW@PQQ?&aB@%hYﬂt!%&We (RFcRelease) am i sol ated by
centrifugi ngaeéifﬁwcabjwmh 18i b g/ eudmatweﬁp xhel eomfosSEPidnd uged at

3000- 5000 r r f.or at |east 2 hpurs, at- about
15-25[ err] HBe e B2 rXan S Biimeid & grRBRE, RaRETHE b o
fraction t hathiedy tl:h,ﬂnr Mesycrmmylamm afainst dcdrncerous
volatility (ﬁe]alél(ﬂﬁiliﬁw:f%he’éheb@aﬂ wmtlomaheaa; heffnidaX. . heating

the fractio s Ul 2 ure [e C, J a suitabl e
anount of SBEQ“% nselmmg‘ a% ﬁ&'ﬁ'@&lﬁsgagf 5{’+ 148 be
renovedq r ot W@mthQBMGth @iﬂ%&he yemﬁgaﬁghom@lmeay usi ng
activated chgy eseimlmmtaamdlszmréﬂgj apge s AEtivAtédivieh tReef erably,

an activateq ﬁ'}!’ rs:t Al tghﬁat gg?ﬁ? ghe SWa ltoz?sccj:t %pon SRl O Sy De

repeated i-n 0
such that the use of the composition to treat

' endometriosis and other inflammatory diseases is provided

15 by the present invention.

The compositions of the invention can be produced in
a consistently reproducible form using the method as
generally described above with demonstrated identity,
potency and purity from batch to batch. Identity and

20 purity are determined using reverse-phase high pressure
liquid chromatography. (See Example 1). The
compositions of the invention have a consistently
reproducible pattern on reverse-phase HPLC The HPLC
readings for three lots of the concentrated composition

25 of the invention are shown in Figures 1 to 3. The
compositions are also characterized by the properties
hereinbefore mentiocned, for example their ability to
stimulate monocytes and macrophages in vitro and in viwvo,
etc. :

30 . Compounds likely to be present in the present
composition, considering the source, include sulfonated
bile acids, oxidized bile acids, other naturally
occurring bile acids, and their amino acid (especially

" glycine and taurine) conjugates and sterols.

35 Accordingly, it is believed that the present composition

includes at least one compound having the formula

-



satisfies optical density and conductivity standards. WO 96/ 28175

PCT/ CA96/ 00152 17 The clear._ . yellowsh liquid s treatedto renove
substantially any residual alcohol, using conventional nethods. Preferably
the clear, yellowsh liquid is fil- tered using a filter having about a
1.0-3.5 [er worvgrgianti on, 5 nost preferably a retention of fcTic & The
clear, yellow.sh liquid is then extracted with ether and the aqueous phase
is isolated. The ether used in this step is preferably dinethyl ether,

ethyl ether, n-propyl ether, isopropyl eRRer, or n-bqtyl ether, nobst 10
preferably ethyl ether. Residual ether may be renoved from the aqueous
phase by, for exanple, heating the solutionXup ty 55C, preferably up to
about 40[err]C for about 5-15 hours, nost pieferably for .about 10 hours. 15
The conposition may be used without furthesr RQ
packaging it in vials and sterilizing. The j on al so may be used in
a concentrated form A preferred copgent Lq ot s prepared as foll ows.
Prior to step (e) described 20 er el abovy the clear, yellowi sh liquid
optionally may be concentrated to abou- ona elghth of the vol une of the

bi | e/ al cohol solution by, for eye ITg¢to a tenperature of |ess

t han about 85C, preferably, to aboutAGO[éQr] /0[err]C. After step (f), the
aqueous phase nay be 25 concentrated so that it is one tenth of the

vol une of the bile/ethanol solution by, for exanple, heating to about
80-85[err] C. In a whefeincthemtdilmbule mmgparemaycnapoﬁetfuﬁlyﬁ

5 saturated, such that, for example, the bond between A and

B, Band C, or C and D may be 51ng1e or ‘double bonds, znd
wherein X is H, OH, =0, or 0S0;3H; and Y is

\m_<COOH Y\}—<COOH Y\
OH , COOH
\7/ATLONHH

; and

P} or

10

wherein R is an amino acid residue, such as, for example,
glycyl, glutamyl, or taﬁryl, thereby forming the glycine,
glutamyl, or taurine conjugate. '
In particular, the composition of the present inven-

15 tion has been analyzed as to its component compounds,
including organic and inorganic components. Such
information was derived using standard methods of
analytical chemistry, including mass spectroscopy (MS).
'The results of such studies include, for example, the

20 identification of specific bile acid compounds thought to-
be present, including cholic acid, glycocholic acid,
deoxyglycocholic acid, ursodeoxycholic acid, cholesterol



the invention, the collected bile is mxed with an equal 30 vol une of
ethyl alcohol. The bile/alcohol mxture is then centrifuged at about 4200
rpmfor at least 2 1/2 hours, at about 202[err]C. The supernatant Tiquid is
decanted and checked for pH and ethanol content. Bile pignents are then

renmoved usg ,ngaf,t,gvat ed charcoal . The 35 treated bil e/ et tion is
then nonitore or optical density (O D.) and conductivit pé%%&ﬁé els or
conductivity levels outside acceptabl e specifications V\D 96/ 28175

PCT/ CA96/ 00152 18 require that the bil e2®t hanol solution be given
additional treatnent to renove bile pignents, for exanple treatnent again

with activat §B-1€%$%0@Qmﬂléﬁeaﬁlﬁea@%%?w@@ﬁ&ﬁqmt jad |inits. 5
"Fol | owi ng actawpbehoIid yid.reatnent, the solution is filtered through a

filter having a enption al coh ev, at.ed off by

heating to | ess t anll;g'{al'[J ?ﬁg and f‘ﬂ‘é éggﬁﬁ‘%‘h" q?'i%c‘ﬁ%é?

appr oxi nat el § oill'édéf:gl?tfhselﬂetﬁ@mmmgilﬁaﬁrﬁ)lqmgolms&hetMSnOVOII.ﬁme 10

The concent r eh&da&Gky!! 'dl@éo‘i:ycﬁﬂ}iGQn%Qtﬁféﬁ\@& % Sk SUH Do~ T
p S€ |

solution is then m xed h er and t s | scar ded.
Pref erably, PRRAY% R¥S ‘\34% IprﬁﬁPBFre?o?e%%‘He‘Y Shesty coppPendsn are

used, such amap.dll cbd preisemt, agr shitabdy Smibrijum) akiylammoniam This step

may be r epeaj g8 nid Wggus phase is heated to renove residual ether
by heating up to er rﬁ %Fgﬁ ﬁgout 10 hours, and further reduced in vol une

to one tenth of t Jﬁ Grrdysis| alepsWePORLH (the Hientdficationadout
80- 85[ el] C. thai presentt icompios iten bﬁspndsélmlmds,awmpih@l ogi cal

activity, angn@tFéited¥geitiCapable of forming miscelles.
Specific compounds thought to be present include:

stearic acid CH;(CH,),sCOOH
palmitic acid CH, (CHZ) ,4CO0H
15 oleic acid 2-9 octadecancic acid
CHy ( CH,) ,CH,CH=CHCH, (CH,) §COOH
oxidized or hydroxylated/unsaturated short chain
fatty acids: CgHz0; (e.g., CH3CH-CHCOCH2COOH or a
Cg acid with 2 double bonds and a hydroxide)
20 acetic acid
stearic acid diglyceride
palmitic acid diglyceride
stearic acid, palmitic acid diglyceride
stearic ac1d-monoglycerlde-phosphochol1ne
25 (a lysolecithin)
stearic acid monoglyceride
stearic acid triglyceride
palmitic acid monoglycerlde
phosphocholine
30 phosphoserine
phosphosphingosine
sphingomyelin
phosphoglycerol
glycerol
35 stearic acid-sphingosine
sphingosine
stearic acid amide
stearic acid methylamide
choline
40 glycerophosphocholine
stearic acid, oleic acid diglyceride
stearic acid, oleic acid phosphoglycerol
palmitic acid amide
lecithin
45 sialic acid-glycerol dimer

In addition, preliminary HPLC and titration evidence has
been obtained which shows that shorter chain fatty acids



content. The pH of the conposition may be adjusted to physio- |ogical pH,
l.e. 7.4-7.5, using hydrochloric acid (1% solution and sodi um hydr oxi de
(1% sol ution), and a 25 buffered solution nay be obtained using dibasic
and nonobasi ¢ sodi um phosphate salts as buffers, using conventional

met hods. Thegrggap@si tion may be used without further nmodifigg) sinmply
packagi ng i?vi|1 vials and 30 sterilizing. A preferred sterf?sagp¥%
method is to subject the conposition to three sterilization cycles by

aut ocl aving foll owed by incubation. The gpnposition may be used in a
concentrated form The preparation of the concentrated formis described 35
above. The camgoglspopresgnt sudie asytphséi having ramwipds abontasd
concentrat ed cQppRni htefisare clear yellow sh solutions egsentially free of
foreign WO 96/2%&?

PCT/ CA96/ 00152 19 FRPEEPOLIRifA ~isRhipaedirig, 2nd Felaresh herri¥sisand not
nore than 5 ppaodukcdr componendso rnidkeily ¢nsbacpresemxF&ﬂﬁiidarlmgleaee TNF in
Vitro as 1Pas iRy ahliCehR gl %oaeil%e&\%w@tex@“ MiS3RY frphE- Rel ease)

as 5 described_in reover osItjons activate PBWN s
from for exafped Ys&scigge‘l‘d%aﬁtf éﬂasWEthﬁgﬁu';gJPaa‘f’é'g Sheodrgmrlactivity
agai nst cancerous cells derived fromthe sane patient. Indeed, clinical
studi es invol ving ani nal MRhumans have SHpl@Hp{f0H=gEy 10 in anti-tunor
treatnments using the co 03|t|{N1cﬁ the present inventjon. S|n1larly,

PBW s adt@ vated with t d?osi.tian . have been shown ro—actOR/gon
endonetrial cells

on’-x\ - OR3-~X

) where R', R? R? are different or the same and are H,
15 COR*, CH=CH-R’, X, -P(0) (OH)O-, or -S(0),0-; X is selected
from the group consisting of choline, ethanol amine,
N-alkylated ethanolamines, serine, inositol, sugars

bearing free hydroxyls, amino-sugars, sulfonated sugars,
and sialic acids; R* is ¢;-C3 alkyl that is saturated or
20 unsaturated, oxidized or hydroxylated; and R* is an alkyl
group or oxidized aﬁd/or hydroxylated analogs thereof.
The fatty acids and their conjugates may be present
in the aforementioned agueocus extract as salts. The
solubility of such compounds is also ephanced by other
25 components of the mixture. Amides of the .included
carboxylic acids, RCONR'R?, where R' and R? are the same
or different and are H or alkyl, are also believed to be
present. _
A third class of compounds, namely, mucin and
30 proteoglycan hydrolysis products, are also likely to be
_ present, considering the source of the composition and
the aforementioned MS analysis thereof. Such compounds
include hydrolfsis products of mucoproteins from bile and
from the gallbladder wall, such as: chondroitin 4~ and
35 6~sulfates, dermatan sulfate, heparin, heparin sulfate,
hyaluronic acid and the hydrolysis products (monomers,
dimers, oligomers and polymers) of these mucins. Chitin
and other mucins may be similarly hydrolyzed, which
hydrolysis products would include:



such that the use of the conposition to treat endonetriosis and ot her
__inflammtory diseases is provided 15 by _the present invention. The
conpositions of the invention can be produced in a consistently
reproduci ble formusing the method as generally descri bed above with
denonst r ab@gdeasimnt i ty, potency and.purity frombatch to QGthedheshs®ati ty and
20 purity are determ ned using reverse-phase high pressure liquid
chromat ography. (See Exanple 1). The conpositions of the ihvention have a
consistently reproduci bl e pattern on 8verse-phase HPLC The HPLC readi ngs
for three lots of the concentrated conposition 25 . of the invention are

shown i n Fi gur e¥-8cesy3-D-giu E%g:kﬂiﬂe<3ns re al so characterized by the
properties herefj €P é'ﬂgﬁ?? § £ tF‘nelr abrllty to stinulate

nonocyt es and C| Conmpounds
likelygo be prggga 3 : é%gggégﬁgif %ﬁgh ering the source,
|nclude sul f onapa bbﬁagihész §“dfg E éLsgf§&g@JIy
occurring bile gqh alf-gunfutéynni ﬁbﬁk ¥ig acaegapnd taurine)

conj ugates and steldcsacid, NAsceryl ngiondrdsine,behoadeditimt the present
conposition |nchudaifa&ebeahbndneatinnﬁnsui i nJ-ghucbsaninhe, WO
96/ 2885 D-galactosamine, glucuronic acid, glupe$ecA96/ 00152 20 X Y

[err] wherein t 8lAGtesgye 205?0 cg?ﬂ;g 5°1d aReXe$®d, such

that, for exanp x°Fﬁ€188ndeﬁ Eﬁgi °C§°6 rC_and D may be
single or doubl a@ﬁﬁeong-am no~2-deoxy- actose, serine,

ine, adlanine glycine-thur1ne,
15 glutamic aciaq, aspartic aciq,. hlStLdlne, and small
peptides. RN

Similar products would be obtained by hydrolysis of
mucins such as keratin sulfates, dermatan sulfates the
20 natural sugar-sugar linkages in the dimers, oligomers and
polymers may be replaced by -0-Si(OH),~O- bridges between
the sugar monomers or adjacent sugar chains.
In particular, specific mucin and proteoglycan
hydrolysis product compounds thought to be present
25 include: '

sialic acids and their mono and diacetylated and
glycolylated monomers; :
N-acetylneuraminic acid;
hexosamines, such as glucosamine;
30 L-fucose;
hexosamine-hexuronic acid (dimer) disulfate;
glucuronic aciaq;
glucuronic ac¢id or iduronic acid disulfate,
monoacetylated;
35 sialic acid-glycerol (dimer); and
dimers, trimers, oligomers and polymers of the above
monomers in acetylated and sulfated form.

A fourth class of compounds, namely fat-soluble

40  vitamins, likely to be present considering the source and
the aforementioned MS analysis, include A, D, and K vita-
mins (e.g., A2, D1, D3, D4, K1, K2, K5, KG K7, K-S(II),
and Vitamin E acetate, for example.

_ In particular, specific fat-soluble vitamin

45 compounds thought to be present include at least one of
the group consisting of Vitamin A2, Vitamin D1,

-



wherein Xis H OH =0 or OSJerr]H and Y is [err] 10 wherein Ris an

am no acid residue, such as, for exanple, glycyl, glutamyl, or tauryl,
thereby formng the glycine, glutanyl, or taurine conjugate. In particular,
t he conposition of the present inven- 15 tion has been analyzed as to its
conponent Coﬂﬁﬂﬁgﬂﬁs i ncl udi ng organi c and i norgani c conmpon 2

I nformati on was derived using standard net hods of analytical chem stry,

i ncl udi ng mass spectroscopy (Ms). The results of such studies include, for
exanpl e, the 20 identification of specifi®¥bile acid compounds thought to

be present, in ' 0.1 d y | [ ycC l,c acid,
ursodeoxycholi§L§g+%E&§ikjé§§é§%b fr%hv§£§2?§§%9gg ﬁh éﬁﬁpﬂéy), %&Qgh;ﬁ

PCT/ CA96/ 00152E21Vitanin K1 @addechandc VatamincRenodeoxychol i ¢ acid, and
tagra[chol ic ?CId- Fv&m&dwc?i\ifid&maeaak_ d@&hﬂéh&éﬁﬁ&iﬁs ;arfS&tqhi'k@a@ of OH
an err] of sone conpounds are .qccurri in [ ynd e deoxy,

di deoxy and ung‘g?ﬁ?a?’g%% (fj’é‘s ?EEH ggﬁ}‘ﬁ%ﬁﬁ%g{%r eﬂ%ﬁ SO present to
begi n wi t hS Thaferenepbionad MS apalysdspr eSuch gompennds dnclwéeti um

akl yl anmoni um and i ggégani ¢ cations. The M5 analysis al so supports the
identification in l@lkylawingsssdhiclodingsmethylahipépshimdthyldmine,

sphi ngol i pi ds and r eethylhmiyent methydetbydanine pi dberhylanires, Specific
conpounds t hought t cdiprepykamine,nanddor butylethytamine;

CH[err](CﬂPerr])[er??é%%iigggﬁgfiggagﬁigg B gﬁﬁg?(%gggggzzg¥gﬁ§?DOH

phosphoethanolamine, aspartic acid, threonine,
- serine, sarcosine, a-amino adipic aciag,
citrulline,-valine, isoleucine, “f-alanine, y-amino
15 butyric acid, hydroxylysine, ornithine, and
: lysine;
‘bilirubin, and its gluconuride conjugate;
biliverdin, and its gluconuride conjugate;
butylatedhydroxy toluene (BHT);
20 polyethylene glycol;
" traces of steroids;
other plasma solutes, such as sugars, purines and

pyrimidines; .
miscellaneous dietary lipids; and
25 glutathione and its hydrolysis products.

In particular, specific miscellaneous organic com-
pounds believed to be present in the composition include
at least one of the group consisting:of urea, methyl

30 amine, dimethylamine, ethylamine, methylethylamine,
diethylamine, dipropylamine, butylethylamine, ammonia,
choline, taurine, glutamic acid, glycine, alanine, p-ser,
p-eu, p-ea, asp thr ser sar, a-aba, cit, val, ile, leu,
B-ala, G-aba, OH-lys, orn, lys, butylated hydroxy toluene

35 {BHT), and polyethylene glycol.

Amines present in the present composition,
particularly the secondary amines, may include nitrogen
oxides from the air, thus forming nitroso compounds.
N-oxides and N-carbamate byproducts may also be included.

40 This series of amines cited above should be extended to
include all primary, secondary and tertiary alkylamines.

Certain inorganic elements have been identified and
quantified (mg/l) as follows:

-



15 oleic acid Z-9 octadecanoic acid _
CHerr](CHerr])[err]CH err]CHCHCH err]_(CH err]) [err] COOH oxidi zed or

hydr oxyl at ed/ unsat urated short chain fatty acids: Cerr]J]Herr](err] (e.g.,
CH err] CH=CHCOCH err] COOH or a C6 acid with 2 double bonds and a hydroxi de)

20 w@ekidiss acid stearic acid diglyceride palmtic ey digygeride
stearic acid, palmtic acid diglyceride stearic
aci d- nonogl yceri de- phosphochol i ne 25 (a lysolecithin) stearic acid
monogl yceride stearic acid triglyceri@® palnmitic acid nonoglyceride
phosphochol i ne 30 10 Li0e Dhosohosobi ngosi ne sphingonyel in
phosphogl ycerol gl ycerol 35mq, stegric l-d- sphi nggsi ne sphi ngosi ne
stearic acid am de stearic ggﬁgs%%?hylanidéﬂgﬁgline 40 =~
gl ycer ophosphochol i ne st ear 2éngci d, ol di c @& di gl yceri de stearic acid,
ol ei c aci d phosphogl ycerol pabBbhbfugCijd amgg | ecithin 45 sialic
acid-glycerol dinmer In additigon, prelirinary HPLC and titration evi dence
has been obtai ned whi ch sho®@3RAR shorlt er in fatty acids
5 Cobalt 0.008
Nickel - 0.022
Barium 0.032
Iron 0.022 )
) Manginese |~ 0.039 ;
10 Chromium 0.060 °
Magnesium 7.46
Aluminum - 0.136
Calciunm 5.97
Copper 0.087
15 Titanium 0.01
Strontium 0.060
Sodium 9600 _
Potassium 483
Chloride 15400
20 _ Ammonia 218
Vanadium 1 ppm

The compositions of the invention have valuable

25 rharmacclogical properties. 1In particular, the composi-
tions of the invention effect neoplastic growth, effect
release of tumor necrosis factor, and activate
macrophages and monocytes. The compositions have been
shown to cause no significant toxicity and only transient

30 adverse side effects (for example, slight fever,
polydipsia, pain at injection site). They have also been
found to contain no detectable ccmponenis of high
molecular weight matter (i.e., above about 5,000
daltons), which can cause harmful immunologic reactions.

35 The compositions may be used as agents for the
prophylaxis and treatment of conditions reguiring



WD 96/ 28175 : PCT/ CA96/ 00152 22 are
al so present, such as thgse having from1l to about 30 carbon atons.

Phosphol i pi d, sphingolipid, and rel ated hydrol ysis product conpounds |ikely
to be present considering the 5 source and the information derived from

the M5 and Higdoguapisyses include at | east one conpound havin 9%8 | a
[err] 10 where R err], Rerr], Rerr] are different or the sgﬁgegn g?g H,

15 COR[err], CH=CHRerr], X, -P(O(OH)O, or -S(OJferr]O; Xis selected
fromthe group consisting of choline, ethasol am ne, N-alkylated '
et hanol am nes, serine, inositol, sugars bearing free hydroxyls,

ani no-sugars, d@digigatioBughirthe aimmusieaKiespavbes; iR particwlag err]-Clerr]
al kyl that is gairectistsOdiséases NFHidIuding bA¥tdrigl, ofunydlr oxyl ated; and
Rlerr] is an algg grogp or ,oxjdi zed and/ or, h¥drgx¥laﬁfd na%gggﬁ&%greof.
The fatty aci d®* F82PREY r ARG PHRRE PRARFUIASSAEs ARESF IR raf oned
aqueous ext r actignss{lincluding sendemetnipsis sndhinbhpmuathry damedo enhanced
by other 2%  @azeaseytSvabcifftibnd Ul theluingdetisal ad "én i i6fuidet ¢akboxylic
aci ds, RCONR ] v V\gere q‘e@é’kba‘gdﬁg err] . are the sape or different and
are H or al kyl *dfe*SREIPBeFPEVET EntmmAnizations fuch)ps
conpounds, nangiptherdan Rextsgsis prirteows,canligdrneysles prodpst,s, are

al so likely tor®ednaseRiratOofft fiféndly, @A haemephoius hearkpnpositi on and

t he aforenentlgped aqal¥3|s.thereof. Su%gPﬁo oun%s i ncl ude deroly3|s
products of nucEAVETELRsSt VERFHIER SR A%/ 8q8a|f PLekRr RIS such as:
chondr oi t i¥® 4- bactez3al Benihgiths, aiwt madaria)l f heeplasias, andeparin

sul fate, autoimmune diseases.. Such diseases are associated with,

and may be the direct result df,'an inadequate immune
system response. As noted in the Background section
above, both humoral and cellular defecté may be involved.

15 The present invention, in view of its exemplified ability
to activate monocytes and macrophages, can enhance both
of these aspects of the immune response. Additionally,
the composition of the present invention can be used to
ameliorate or block rejection phenomena associated with

20 organ transplant whether intra~- or inter-species. The
inventive composition may also be used to treat radiation
sickness. '

Accordingly, the compounds of the present invention
may be especially useful in the treatment of various

25 forms of neoplasia, such as leukemias, lymphomas,
melanomas, adenomas, sarcomas, and carcinomas. 1In
particular, the composition may be useful for treating
malignant melanoma, pancreatic cancer, cervico-uterine
cancer, cancer of the kidney, stomach, lung, rectum,

30 - ovary, breast, bowel, gastric, liver, thyroid, neck,
cervix, salivary gland, leg, tongue, lip, bile duct,
pelvis, mediastinum, urethra, bronchogenic, bladder,
esophagus and colon, and Kaposi's Sarcoma, which is a
form of cancer associated with HIV~-infected patients with

'35 Acquired Immune Deficiency Syndrome (AIDS). The
composition may also be used for other conditions that
either cause or are encouraged by a defective immune



hyal uroni c acid-and the hydrol ysis products (nmononers, diners, oligoners
and pol yners) of these micins.__Chitin and other nucins_may be simlarl y
hydrol yzed, which hydrol ysis products woul d incl ude: WO 96/ 28175

PCT/ CA96/ 00152 23 N-acetyl - D-gl ucosam ne,

N-acet yl - Gvgaksgrosam ne- 4-sul fate, gal actose-6-sulfate, pemcassoors2
N-acetyl - D- gl ucosam ne- 6-sul fat-e, gluco- 5 sam ne-6-sul fate,

D gl ucosam ne 2-sul fate, D-glucosam ne 2, 3-disul fate,

D gal act ose-6-sul fate, glucuronic aid 229ul fate, N acetyl neuram nic acid,
sialic acid, N-acetyl chondrosine, chondroitin 4-sulfate, chondroitin
6-sul fate, crgsnengawmﬁ@chigs arthrcqs%ﬁmqgasos3nnneppgrnnnishxc oxid,

gl ucose, gal aehﬁﬁeinﬁa&ﬁﬂ&@s fétifdlﬁ%s IveittraqnIiﬁf&@tdonbemﬁepabeie&f& ne,
ester sulfatg chon al act ose,

lu
Corine. pr ol PRRE- EECHEY £Eaq o AR 0N RA’ yrprRent ;o2 S0l ipifie UL
aci d, aspartﬂésﬁéﬁssohisGlﬂﬂing mnitip%alsq@sgpsdes rBBnmatpi@roducts woul d

be obt ai sed Ei‘thi‘ﬂtﬂby%fsﬁémi@q \Erythenatoshis) beéateaiaﬂ@wat an
sul f at es themég na ura ﬁ es in tg di ners ollgoners and
pol yners nay™BESFREP 4%3%% :ﬁ é%— S6ri GYLCLBBENBen the sugar -
mononers or agpaérhicsqgagmxauucnphn%s|ﬁmsaaam and opberf infhamnateryl
pr ot eogl ycanpBidlogyseases 0%&5 QpHRIHEES shhavelik,  BrRGed’ Cafiéase,
include: sia IC gmo g g" §r§§éltls, %ﬂgmgﬁ5$et ategocygopenlc
10 purpura, pernicious‘anaemia," poststreptococcal
glomerulonéphritjsf3p§oriasis. sclercdeima, Sjogrens's
syndrome, spontaneous infertility, and pemphigus
vulgaris. The composition may further be used to treat
inflammatory diseases, such as endometriosis and
is inflammatory bowel disease.
The compositions of the invention may be converted
using cuétomary methods into pharmaceutical compositions.
The pharmaceutical composition contain the composition of
the invention either alone or together with other active
20 substances. Such pharmaceutical compositions can be for
oral, topical, rectal, parenteral, local, inhalant, or
intracerebral use. They are therefore in solid or
semisolid form, for example pills, tablets, creams,
gelatin capsules, capsules, suppositories, soft gelatin
25 capsules, gels, membranes, and tubelets. For parenteral
and intracerebral uses, thbse forms for intramuscular or
subcutaneous administration can be used, or forms for
infusion or intravenous or intracerebral injecticn can be
used, and can therefore be prepared as solutions of the
30 compositions or as powders of the active compositions to
be mixed with one or more pharmaceutically acceptable
excipients or diluents, suitable for the aforesaid uses
and with an osmolarity that is compatible with the
physiological fluids. For local use, those preparations
35 in the form of creams or ointments for topical use or in
the form of sprays may be considered; for inhalant uses,
preparations in the form of sprays, for example nose




gl ycol yl ated nononers; N-acetyl neuram nic acid; hexosam nes, such as

gl ucosam ne; 30 . L-fucose; hexosam ne-hexuronic acid (dimner)
di sul fate; glucuronic acid; glucuronic acid or iduronic acid disulfate,
nonoacet yl at ed; 35 ' sialic acid-glycerol (diner); and diners,

trimers, OWo3gA®rs and polyners of the above nonomers in REFICAIHES2 and
sul f at ed form A fourth class of  conpounds, nanely fat-soluble 40 vitam ns,
likely to be present considering the source and the aforenentioned M

anal ysis, include A, D, and KV|ta- nmnd8(e.g., A2, DI, D3, D4, Kl, K2, K5,
K6, K7, K-S(II

, , ,and_Vitam | ar
specific fat- Iaﬁ'ﬁl'em@?ftg?nﬁmlﬁ'} ere Og%%&e?ﬁgligh?ﬂ%é rab%c}rges%é'n?‘ i ncl ude
at | east one isf aﬂhﬁngsbepe@oxmlsﬁm“ﬂfldﬁﬂwam n A2, Vitamn DI, WO
ESG$§32?0| (presem frharm?ceutical comp031tions &Kﬁ/ﬁa¥¥y By

om i mn E Vitamn Kl

oxi de, and ViRSHi8% @Wa??@b%‘ismaé%e %g%"?ag%m, cééorrpounds are likely
to be pr@entphammad&ﬁcagly haceeptakil e cepnpheisions fwhigh marvhal Vs
anal ysi s, TRBRARES b NGAtHntd!) Gha Bukk! BRAEESn émiwhm
met hyl am ne | met hyl %? | am & th‘yll et %ﬁé&nei q&
di propyl am nézn uf‘ﬁ?e?ﬁ Wi acrl‘gé e d| ng
taurine, gl utwitlc saghdrmaceutically acceptable vehicle. Suitable

vehicles are described, for example, in Reminaton's

10 Sciences (Nack- Publishing‘Company, Easton,
Pao, USA 1985)0 A ? )

"\ -

on this basxs, the pharmaceutical comp031t10ns in-
clude, albeit not exclusively, the composition of the
invention in association with one or more’
15 pharmaceutically acceptable vehicles or diluents, and are
contained in buffered solutions with a suitable pH and
 iso-osmotic with the physiological fluids. '
The compositions are indicated as therapeutic agents
either alone or in conjunction with other therapeutic
20 agents or other forms of treatment. For example, in the
case of a malignant tumor, the present treatment may
render a tumor suitable for surgical removal where it was
not previously operable. Alternatively, the present
treatment may be usefully combined with chemotherapy
25 and/or radiotherapy. The compositions and agents of the
invention are intended for administration to humans or
animals.
In general, a dosage range of the composxtlon is
envisaged for administration in human medicine of from
30 .about 0.01 to 20 mg/kg, preferably from about 0.1 to 10
mg/kg, most preferably 0.1 to 1 mg/kg of body weight
daily may be employed. In the case of intravenous
admlnistratlon, the dosage is about 0.1 to 5 mg/kg of
body weight daily, and in the case of oral administration
35 the dosage is about 1 to 5 ng/kg of body weight daily.
Where the concentrated composition is used, approximately
half the above mentioned dosages may be used. For



gl ycine, al-anine, n-leucine, phosphoserine, phosphoethanol am ne, aspartic

acid., threonine. serine, sarcosine, [err]-amno adipic_acid, citrulline,
val i ne, isoleucine, [err]-alanine, [err]-amno 15 butyric acid,

hydr oxyl ysine, ornithine, and lysine; bilirubin, and its gluconuride

conj ugat e; wodsigesdin, and its gluconuride conjugate; but MW{ Xy
tol uene (BHT); 20 pol yet-hyl ene glycol; traces of sterords; other

pl asma sol utes, such as sugars, purines and pyrimdines; mscellaneous
dietary lipids; and 25 glutathlgge and its hydrolysis products. In
particular, specific mscellaneous organic com pounds believed to be

present It R }diemmqosbs:l Qﬂti-é‘ﬁﬁétlﬂﬁ.a%t dd%ﬁ?n%slﬁi‘ﬁtﬁn,t@cﬁil ] | @si sting of
urea, nethy e e an1ne

di et hyl ani né& %&tp#’o?yﬁan%n@ ?75@/ %ﬂdg ﬁg}ﬁiﬁ& ? 1Y auri ne,
glutanic aC|Qi27§|’9@7ﬁem9Akamfleb04¥ staight- dailp Bay bzspxsdﬂ ser sar, a-aba,
cit, val, |Ie éggb \: LOXY

t ol uene i gwr) and r%:ﬂéd ﬁ” mQEﬂc?ni nﬁeléaé)éritees/ien [ n%e pr esent
conposi it PEIQFF %EY dﬂﬂgg§%aﬁFﬁEsth?mﬂnqqﬂﬂﬁﬂm§ iongden oxi des
fromt he a| ﬁpdt.hd_a partiicglar i rios doc ;upasnds fubkbtkdrdast b Iﬁq@r bamat e
byproduct s mgﬁltsﬂnaecbﬂ?i%‘ij&g ?le:he lﬁ'iﬁaieﬁbeﬁe AP lof ed above

~shoul d be extended.to primary, secondary an er lary
“al kyl ami nesP ﬁrlﬁé?ﬁ%ﬂ?dtQﬂQﬁn&ﬂﬁ?“ﬁévetBBeFP?QRQHQﬁ|ﬁ99 and quantified
(ng/1) as fedmindistration route and the therapy desired. In

10 addition, the type of an1ma1 and 1ts 1ndiv1dua1 behavior

towards the medicine“or the nature of its formulation and
- the time or interval at which it is administered may also

indicate use of amounts different from those mentioned.

Thus it may suffice, in some cases, to manage with less

15 than the above-mentioned minimum amounts while in other
cases the upper limit mentioned must be exceeded. Where
major amounts are administered, it may be advisable to
divide these into several adnministrations over the course
of the day.

20 Thus, the present invention comprises a process for
preparing an immunomodulator compositioh comprising (a)
mixing bile from an animal with a water-soluble solvent
to produce a bile/solvent solution; (b) isolating an
aqueous solution substantially free of solvent from the

25 bile/solvent solution; and (c¢) removing bile pigments
from the substantially solvent-free solution to obtain a
clear, yellowish liquid, preferably where the water
soluble solvent is an alcohol, and where the bile from
the animal is mixed with an egual volume of the alcohol.

30 Preferred aspects of the aforementioned process also
comprise further concentrating the clear, yellowish
liquid to about one-eighth, or one-tenth, the original
volume of the bile/solvent solution. Obviously, composi-
tions produced via the above process form a preferred

35 aspect of the invention.

The present invention also comprises a composition
for use as-an immunomodulator, comprising at least one
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Tungst en 0.07 Zinc —.. 0. 666 Phosphorus 378

0.01 5 : Cobal t 0.008 Ni ckel THlSﬁm%gg%'\?i um
0.032 Iron 0.022 Manganese 0.039 10 REPLA

Chrom um  wo96281728. 060 Magnesi um 7.46 Al uninum POr/E RS 0e2Ci UM
5. 97 Copper 0.087 15 ’ Titani um - 0.01
Strontium 0. 060 Sodi um 9600 Pot assi um 483 Chl ori de
15400 20 Anmoni a 30 218 Vanadi um 1 ppm The

conposi tions of the invention have val uabl e, 25 Pharnacolbgical
properties. FABBORENt paying 4pF VRLGRE OPL (1RSS Fham ABRUES f ect
neopl asti c gr3006, daltens, rvtixds ahoivst noocyhetoxicity ad Glumamnd acti vate

mact ophages: aggy SPREF] o8 odd AR e 0881 1Y Caklf Y BeCige o

significant toxiclty and only transient 3 allverse side éftects (for
exanpl e, sligAf FRecFollewing properfieg:at jnjection site). They have al so
been foun8 to cont gap nis deipaklablof etinaladingchooe)te®lan@umacreei ght

matter (i.e..pRRQUE #MWitrs WP in vivo to produce one or mere cyto-
kines; or :

(b) is capable of stimulating monocytes or macro-

phages to produce tumor necrosis factor in vitro or in
10 vivo; or . . SRR R R

(c) has an.antifproliferative effect in a malignant
cell line; and '

wherein said component is not an endotoxin, IL-1la,
IL-18, TNF, IL~4, IL-6, IL~8, GM-CSF or IFN-y. Such

15 compositions may be obtained from thé bile of aniﬁals,
preferably bovines, or from other sources as noted above.
In a preferred embodiment of the composition, the
composition stimulates tumor necrosis factor production
in vitro or in vivo, and most preferably in humans, in

20 the absence of exogenous IL-la, IL-183, TNF, IL-4, IL-6,
IL-8, GM-CSF, and IFN-y. . '

The compositions of the present invention also have
components that can be characterized by column
chromatography such that when said composition is dried

25 to obtain a solid residue, and 2 grams cf said residue
are dissolved in 20 ml of a 10% concentrated ammonium
hydroxide solution in methanol, and after any insoluble
material is removed, is subjected to column
chromatography in a methanol column having dimensions of

30 5 cm x 12.5 cm, and containing 102 g of 60 A flash silica
gel, and operating at a pressure of 10 pounds per square
inch and a flow rate of 11 ml/min with a 10% concentrated
ammonium hydroxide in methanol solvent solution, said
component is eluted from the column in a fraction taken

35 when the totﬁl column elution is between about 180 and
about 220 ml, between about 220 ml to about 260 ml, or
between about 260 ml and about 300 ml.

R
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dal tons), which can cause harnful inmunol ogic reactions. 35 The
conpositions may be used as agents for the prophyl axis_and treatnent of
conditions requiring WO 96/ 28175

PCT/ CA96/ 00152 26 nodification of the inmune response, in particular

i nfecti oy oghga9sses (including bacterial, fungal, protozgefcaddaidagt her
opportunistic 1 nfections), inflamma- tlons (|nclud|ng endonetr|03|s and

i nfl ammat ory bowel 5 di sease), vaccinations (including use as an adjuvant
for HV; routine childhood and adul t 3mruni zati ons such as di ptheri a,
pertussis, tetanus ol i,0, asl es rubella, viral influenza, and
haerophi | us; aﬁ@‘FF&&EFF@?t eﬁﬁnqﬂﬁPQQﬁPﬁsayaVyﬁﬁﬁPdbecﬁSF@Pa pl ague, 10
bacteri al pldished bys ioarexchamye ajhrammlga-aphy, eudhathatnmsm goseases.

Such di seges sl ;85 385baL 014 Lk 4Rl B BhLeCinkfgyl | Of, an

i nadequat e .1 mune syst em r esponse note in t round section
above, boCRIRRRFCIraphy é@li‘u‘l’%&“"ﬂbf‘&i’t@iﬁéygbglph%ﬂv =115 The present
I nvents on hydroxide ornt peekenin idn ahouint! suffiieianti vatpin@nocytes and

macr ophag s&[ £30139°81 Ol nddiSP SoARRE' $n06atHoL NG €3PONSE.

Addi ti onal e conposi resent inventron ca used to
anel i or at #33@ sﬁ§ﬁeét|§ﬁi rarRenentadsoeluted frem the organ

tlransgl antcdmmhﬁrsmgt aastép Qﬁﬁerﬁ:p%ﬂ @mmonitif bi¥&PbbNELEONPOSI é i Onf WBK
o 50,00 R weo ohathe L ANAlENNER <BEROLBOR oy SpEOTPOuTS Of e
fornBt®f AReWtadi-§, Msu@ﬁeégrﬂélfkeﬂfﬁ & buffepheansenksathensfromdenonas,
sar conmas, abhtcd.Ql MOEBSabbﬁH_: 0.4°M, and most preférably at a
buffer concentration of about 0.2 M.
Reversed-phase (Cl18) HPLC can also be u§ed for
characterization of components.' Other suitable columns,

15 eluents, gradients, flow rates, operating temperatures
and detection systems may be used.

The compositions of the present invention can also
be characterized by TLC, such that when said composition
is subjected to thin layer chromatography on silica gel

20 plates in a suitable solvent system, such as 10%
concentrated ammonium hydroxide in methanol, and
visualized with a suitable spray, such aé ninhydrin; a
positive reaction with ninhydrin occurs at, for example,
an Ry value from about 0.80 to about 0.90.

25 The present invention also comprises a method of
stimulating tumor necrosis factor production in humans,
comprising administering an effective amount of a
composition comprising at least one of the following
compounds:

30 (a) a compound of the formula




particular, the conposition may be useful for treating malignant nel anona,
pancreati c cancer, cerwvico-uterine cancer, cancer of the kidney. stomach,
| ung, rectum 30 ovary, breast, bowel, gastric, liver, thyroid, neck,
cervix, salivary gland, leg, tongue, lip, bile duct, pelvis, nediastinum
urethra, browdwesgemsc, bl adder, esophagus and col on, and Kagqghggﬂﬁﬂ&goma
which is a formof cancer associated with H V-infected patients wt 5
Acquired I mmune Deficiency syndrome (Al DSy, The conposition may also be
used for other conditions that either cause or are encouraged by a
defective inmune WO 96/ 28175

PCT/ CA96/ 00152 27 r wherasthe shoridss betwdenoasBer BSE S, aNE-PORAK wai Stic or
ot her infectio CR»AFaNh] &/ 1 ctians, .l artdcylar AIDS. It may al so
be used in the%t%';n atgmgﬁt a%‘;‘b%%t%é%néng g"e‘gggs? Tnct uLH t'ng rtulCEi 8%838?/
sclerosis, rhe@ &7d 5 arthritis, systenic lupus erythenmatosus, Type |

di abetes, myasthenia gravis, Addison's Disease, autoinnmune henol ytic
anaem a, Crohn's disease and other inflammatory bowel diseases,

CGoodpasture's s , Grave ~sgase, Hashi s hyroiditis,
i di opathic thronbgcytppemt c 10 | pufpurGH20H ni ci pus pnacCHO ,
post strept ococcal gl onmert™onephritis, oriasis, sclero ma, Sjogrens's

syndrone, spontaneous infertility, and penphigus vul garis. The conposition
may further be used to treat inflamuatory di seases, -such as endonetriosis

and 15 inflammatory bowel disease. ,The conpositions of the invention nay
be converted usi C tonﬁr met hods i nto pharnmac&utical conpositions. The
phar maceuti cal cofposkiili O

Ont-gj"n the conpositi.on-of
, OH , COOH

where R is an amino acid residue;

o

10 (b) a compound of the formula
(R'0) CH,CH(OR?) CH, (OR*-X) or
CH3 (CH2) lch=CH
_ OR!
15 . I— NHR?
L oR*-X

where R!, R? and R® are H, COR®, CH=CH-R’, X,
P(0) (OH)O-, or -5(0),0~;

20 X is choline, ethanolamine, N-alkylated
ethanolamines, serine, inositol, sugars bearing free
hydroxyls, amino-sugars, sulfonated sugars, or sialic

~acids; and. _
R is a saturated or unsaturated alkyl group having a

25 carbon chain from about C; to C3y, or oxidized and
hydroxylated analogs therecof; and ' '

R’ is an alkyl'group or oxidized and hydroxylated
analogs thereof;
(c) a mucin hydrolysis product or a proteoglycan

30 hydrolysis product; or



the invention either alone or together with other active 20 subst ances.
Such pharnmaceuti cal _conpositions_can be far oral, topical—rectal,
parenteral, local, inhalant, or intracerebral use. They are therefore in
solid or semsolid form for exanple pills, tablets, creans gelatin

capsul es, wosBEIS, suppositories, soft gelatin 25 capsupemcA96sGis2
menbr anes, and tubelets. For parenteral and intracerebral uses, those
forms for intranuscul ar or subcutaneous_adni nistration can be used or
forms for infusion or intravenous or intTacerebral I nj ecti on can be used,

and can thereforecfg pgem_eg;i,l%lgolvqghﬂgﬁ of the 30 conpositions or as
powders of the ac(iSl %/g C ositions be m xed wjth one or nore

phar maceutical |y Yo é’)&ﬂpﬁs ng; ofj the niuventive, method  he
af or esai d uscompriise atn leasts myien compothdt sekecﬂetpaﬁrdﬁ e:.hu igrcupe

physt ol 00! Sobohkthging oY LRAlcniAo WRISCoRA PEE Bifiinid o mygge form of

Creans Oé Ol ment s fOI’ toplical use or
d;

consi der e?nh%!'mc’l&)e‘sc aGid, andt ?-Eﬁssﬂﬁpm‘? stexigativesy
exanpl e nosesphingb®inéSla’ diacyl glycerol, lecithin; phosphochol.me ;

PCT/ CA96/ 00 na n er t he .conposition is
adm ni steregj—ag 3@,%{@% %l%e o g éﬁgﬁl@;ﬁ' b rgg})gtho(f can be
prepared by P® iﬂﬁvh@@s oﬂeso'éﬁéclpaep@s eaﬂ dresst than 10

phar maceut i Cahtghatbwttﬁfﬂﬁ dMMengthoNFhébe Cea Ld b HycA¥chatigecdst O

onbi ned? i n onpEfeed e Al Rouks SRRk I hoRaiuR, 8l e, Su tabl e
~vehicles aresE%BB$F%the%Qﬁam§n§#ﬁl@1thnlﬂbh1ﬁg@taniIn)aCiﬁharnaceut|caI
Sci ences (“bﬁérf%$$16$§iKké%ﬂﬁ%ﬂ”HerE@&EQOes, taurine; and glutanmic
acid ana its conjugates. The composition may also
addltlonally comprise at least one compound selected from
15 the group consisting of ammonia; primary alkyl amines;
secondary alkyl amines; tertiary alkyl amines; and a
carboxylic acid RSCO,H, wherein RS is C;~C,, alkyl that is
saturated or unsaturated, and oxidized and/or
hydroxylized derivatives thereof. More preferably, such
20 a composition comprises at least one of the group
consisting of phosphocholine, glycero-ghosphocholine,
glucosamine-3-sulfate, and phosphorylcﬁoline chloride.
Most preferably, the composition comprises at least one
of the following: phosphocholine, glycero-phosphocholine,
25 or glucosamine-3-sulfate.

) The method of the invention also embraces
stimulation of TNF production by administration of a
composition comprising at least one compound selected
from the group consisting of taurocholic acid and its

30 sulphated derivatives; glycocholic acid and its sulphated
derivatives; sphingosine; a diacyl glycerol; 1lecithin;
an oligosaccharide of less than 10 saccharide units in
length, where said oligosaccharide is comprised of sialic

_ acid, fucose, hexosamines, or sulphated hexosamines;

35 vitamin A; retinoic acid derivatives; retinol
derivatives; taurine; and glutamic ac;d and its
conjugates.




Pa., USA 1985). On this basis, the pharnaceuti cal corrp-as-i-t—i—ane—i—n——e-l—udq,
al beit not excl usivel y—the—eonposition of the inventi pAHISTSHEELHAEBEEN

with one or nore 15 pharmaceutical |y acceptabl e vehi ¢l es RERLACEBNts, knd
are contained in buffered solutions with a suitable pH-amt™TS0-0SnOtIC Wth

t he physi ol Wgi9%6/a817% | ui ds. The conpositions are indicated asPCHEAWSOLRI
agents either alone or in conjunction with other therapeutic 20 agents or
other forms of treatnment. For exanple, :u; the case of a malignant tunor,
the present treatnent may render a tunor-suitable for surgical renoval

where it was not [ ' rasent treatnent
may be useful |y c?ﬁ%r&ggﬁﬁ&&%ﬁ%&%f%%%%&y?%oérq.%a %0 gr apy. The
conposi ti ons bFeaBiRg (eangen.,hdncinding oPrEGNoRAS Rfc dhe PaREFEASst ration to
humans or ani g8t pnosé/ €ty ovardesagtunid)10sr dnddisetadngs alsi w@1ns

envi saged for_admnisiratian in n 1 ci f ram 30 about 0.01 to
20"ty bo.pr cPer SBrgte il ibdahodt] IPuRERLL Jia Rapdel s Barclall’ 71 o' S
nmy/ kg of Bodywhereim the inethed comprjsescadministeringdor patientnous
adm ni strati oguft&PiNg ekt ithedkante? 4 tRerapEiiticallpedredtijvat daily,

o “body vl grEnaSRE PF i1k BRI StoBR, o5, BIE LRdr, B4, prgsane MO
appr oxi mat el yihvwehtior also enovidesnsdnebthed ctometr ¢at ing: dthear WO
96/ 28175 disorders that are caused by or resultP@Hd\%{ Qdpadred exanple,
for intr ﬁuscular gdn1n stratl%ggéazgggfggigt.f%gﬁgmﬁ%é%g()akggag%/kg of
body wei ft GAPRYNS FYFtem yesponse’ g Y :
including endometriosis and inflammatory bowel disease,
autoimmune disease, including rheumatoid arthritis,
lupus, multiple sclerosis, and ALS, infectious disease,
including bacteria, fungal, mycoplasma, protozoal, and

15 other opportunistic infections, wherein the method
comprises administering to a patient afflicted by one of
the aforementioned diseases a therapeutically effective
amount of the composition of the invention. Moreover,
the present invention provides a method of vaccination

20 for prophylaxis against HIV, various childhood diseases,
and others, wherein the composition of the present
invention is added to such a vaccine as an adjuvant.

Also forming part of the present invention are
compositions comprising (1) micelles of sphingosine or

25 sphingosine complexed with a salt, or (2) micelles of
retinolic acid or its derivatives, which have at least
one of the following properties:

(a) is capable of stimulating monocytes and macro-
phages in vitro to produce one or more cytokines;

30 (b) is capable of stimulating monocytes or macro-
phages to produce tumor necrosis factor in vitro or in
vivo; or

(c) has an anti-proliferative effect in a malignant
cell line.

35 The micelles may also comprise a diacyl glyceride or
lecithin, and may further comprise a bile acid salt, and
a sousce of ammonium or alkyl ammonium ions.
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0.275-0.75 ng/ kg of body weight daily may be used. It, QP eci

— by pedical practitionersthat 5 it—nmy be-pecessary tDIHI&‘Hd&E'—HA BEERE
anounts nentioned and, in particular, to do so as a functi @EppAcghe body
wei ght and condition of the animal to be treated, the je to
be treat sMpos2837hat ure of the admi nistration route and t rerida®smny:2 desi r ed.
In 10 addition, the type of animal and its individual behavior towards
the nmedicine or the nature of its fornulation and the tine or interval at
which it is admnistered may al so indi®®ate use of amounts different from
t hose nenti oned fii onEe _gases nage with | ess 15
than the above- nexﬁﬂgﬁédtﬁgypﬁé é&iﬂﬁ ﬁ%ﬂq &R SPﬁtme t he upper
limt nentieRReshisionse compriging Uﬁbﬁﬂ*ﬁwﬂwﬁlannuntblbeeaemﬂhsaktered it
may be adwaai)lae édhzdsé”dieahﬂSﬁMero ARA! AmmdRTUR' $HAS] | n% gver the

course of t a 0 the resent 1 avention c rrses a
process for @r F%‘I"l% e dd ﬁR{}I’B é‘sf?tli‘fﬁﬁreamp?l%?‘%c?a) m Xi ng
bile from f axnoxium oy amgﬂ.eammnimd donsl,vanl aoxrptimore a bil e/ sol vent

| uti : I f I t
Poins o e ko s o,
I

t he subst art$ | PEN4  £B) B ARayt W&Fﬁ'a(gIe gSithinowi sh
liquid, preinsg 6ftd)y a/vllmcé.nt hgdmalyssiss(pnddlmtsohrvanprosee@lpdzmhol and where

the bile f ryaddY dh?t”I%ﬁ{Eﬂ“ﬁékiﬂ%,ngQE gﬁgugg &le t he al cohol . 30

Prefe cta of th f emrent | oned process al so conprise further
conce at% N nd &ft"pe}'EIlFﬁw sh liquid to about one-eighth, or
one-t ent h the o(ra)gl is cephble af* sm&md&h@oh\mabysekuﬁmwmaﬁmu ously,

conposi - qqlﬁ%w t&ﬁ?@%ﬂg&%@:&%ﬁ@ﬂﬁggﬂfed 35  aspect
of the |nvent|on resent” 1 nventjon I'SES a conposition
capable of stimulating monocytes or macro-

phages to produce tumor necrosis factor in vitro or in
15 vivo;

(c) has an anti-proliferative effect in a malignant
cell line.

The following non-limiting examples are illustrative
20 of the present invention:

Example 1
This example describes and illustrates preparation
of the composition of the invention.

25 Bovine bile was collected from the gall bladders
removed from healthy cows tboth males and females) that
were at least one and one-half years old. These cows
were slaughtered for food use at a licensed and inspected
abattoir. The slaughtered animals had been inspected and

30 evaluated as healthy prior to slaughter and the gall
bladders were separated from the livers and examined by a
veterinarian to confirm that the gall bladders were free
of parasites and evidence of infection, and thus suitable
for use as a source of bile for the present invention.

35 Gall bladders that passed this inspection were sub-
jected to the following procedure:

-
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for use as an i mmunonodul ator, conprising at |east one
PCT/ CA96/ 00152 30 conponent—having a nol ecul ar wei ght of

WO 96/ 28175
| ess t han about

3000 dal tons, which shows no cytotoxicity to human peripheral bl ood
nononucl ear cells, and has at |east one of the foll ow ng properties: 5

(a) is capalwese@ssiss i nul ati ng nonocytes and nmacro- phages i pc¥ichdspopsa | N
“Vvivo to produce one or nore cyto- kines; or (b) is capable of stinulating
nonocytes or nacro- phages to produce tunor necrosis factor in vitro or in

10 vivo; and mhereln said conponent is A8t an endot oxin,

IL-1[err],

I L-1 TNF, L-8, Gwv Such 15

corrpg)glr” ons may be 8&#’ Pgéﬁéﬁ%rﬁﬁqﬁaﬁaé B'F'Eg;];ni‘?iutj;ﬂ%bpé d®% bovi nes,

or from other Sfhadod %o sanitizedhe dxtexiprebérthe Eldmttime @ndobilke

conposi tion, tkasCeERRVel @foﬁttﬁwlnta%éféﬁwitﬂesrgﬂﬁﬁ@ct%f ag'io&‘iuc“on in
a

t t
xogenous | L. 1FOPEYes RS uPpfa il feenined 17 Rhe) sriinga mrstiennd

sence of

| FN-[err]. 5TheV@Gpc§haréas ¢ assune dchatt itneentaimedimy Blvea oenpagent s
that can be chanacwasl aeﬂemgéléms@y grSE Ny f;%ﬁ{:g. 3.*@ ggen sai d
ra

conposition is.dri.ed 25 to a SOl 1 re5|

of said

resi due are di 2OIAP8qifn2 ZEF?ﬁn Ak é?%%ydﬂﬁﬁh @foxi de
solution in neﬂmdnohﬁ-anﬂraamqntsugt|Mrydmsblsphaenrlaﬂdllymphnnmﬂés S

subj ect ed to C%@aﬁhb%@i%@é@kﬂd& %n@hhﬁﬂ?hs%&g?dlh Wasdi mensi ons
of 30 l%m X alec%md Ql’?ntfa 'agi r]%'l:s we%e examzned for ts IeI ' ca
presence of pa;asxgeg and other indications of disease.
For species that do not have a defined gall bladder
(such as shark), bile is obtained d1rect1y from the

hepatic organ.

15 Bile found to be satisfactory ﬁas transferred into a
graduated amber bottle containing ethanol to give a 50%
bilelso% ethanol solution by volume. The bile/ethancl
solution was a greenish fluid substantially free of
foreign material and tested positive for ethanol in

20 accordance with methods recited at United States
Pharmacopeia XXII, Part B (1994). These bottles were
labelled with a lot number. Bile collected from a
minimum of fifty'animals was collected for each lot.

The bile/ethanol solution was then centrifuged at

25 4200 rpm for at least 2-1/2 hours at 20 + 2°

C. The

supernatant liquid was decanted, filtered through a
f£ilter having, for example, a 2.5 um retention, and
checked for pH and ethanol content. The decanted liquid
was then subjected to an activated charcoal treatment.

30 The treated liquid was then monitored for Optical Density

35

(OD) at 280 nm and conductivity. OD levels and/or
conductivity levels outside specified ranges necessitated
additional treatment of the liguid with activated carbon
to achieve an OD and conductivity within specified
ranges.

Following activated carbon treatment, the treated
liquid filtered through a filter having, for example, a



gel and operating at a pressure of 10 pounds per square inch and a flow

rate of 11 m/nmin with a 10% concentrated ammoni um hydroxide in nethanol
sol vent solution, said conponent is eluted fromthe colum in a fraction

taken 35 when the total colum elution is between about 180 and about 320
m, betvweqrpégpaids 220 nl to about 260 nl, or between aboutpciiRthogloeid about
300 m . WD 96/ 28175

PCT/ CA96/ 00152 31 Characterlzatlon of conponents nmay al so be accom plished
by ion-exchange chronat ography, such tigt when 10 nl of said conposition is
subj ected to ani on-exchange chronatography in a colum containing Bio-Rad
AG 1 5 hydr @e5demf zetention, | therethanolt was fevepokated. bEfid(Sabst antial |y

all the ani Qaamp1eseBy héatfnd &;9 8 &ﬁou%-.alaéocewpoahal €He E2bdte@mponent is
el ut ed fron1the ol umh usin ‘gﬁgﬁFgradlent of innnnlunlblca onate buffer
at a buf fer 2GRE VF&tFBﬂc?ﬁkﬁﬁ RPPIRXigatgly gBgLeighERNPL hrof erabl v
at a buffer thenoriginalobile fethdomit gdlxatiticno vellume.0. Thé| and nost

pr ef er alg) y aonaemags?cp 14 4 Uhelf AR Go7abLoBse pedepbage (C19)

aracterization o onent r suitable

HPLC can al%ﬂr 5
col umms, orgin st SF%H|¥ﬁH¥PQ¢I§ﬂﬁ|%¥ﬁE§ eop@rét?nﬁ“tﬁﬁﬁ%?ﬁfﬁ?es and
det ecti on sps@mdx#ﬂywhbhmuh(l Tétthexn @t ithieoeshet phasereasnt invention

can al so bedﬁh%&%&barlzfﬂléysé' cart B EQ%EaWQﬁ“oﬁééd C@HB°§% bLogds! S
subj ect ed to thin | ay C onato raphy on sil tes In a
sui tabl e soPP3FE ¥g §tg t%é eﬁéhﬁﬂ% gﬂgﬁnﬁ5ﬂ¥uﬁ§ﬂ9 }8xide in
nmet handlo, ady haauihgznﬂ hwt&bautnﬁa%ﬂﬂﬁEISPMGyt dochra} andhgdrthera
reduced in volume_toupne-tenth of the orzglnal
bile/ethanol volume by heating tc around 80-85° C. The
resultant composition was then tested for appearance,
biological activity, and ethanol and ether content. The

15 pomposition was a ciear, yellowish solution, essentially
free of foreign matter, and contained less than 10 ppm
ethanol and less than 5 ppm ether.

Identity and purity were determined using
reverse-phase high pressure ligquid chromatography

20 (reverse-phase HPLC). Potency is assayed using the mono-
cyte/macrophage activation test referred to herein as the
peripheral blood moncnuclear cell-tumor necrosis factor
assay (PBMN-TNF assay or}-simply, TNF assay), as
described in Example 2.

25 Initial batches of the composition of the invention
were manufactured as a non-buffered liquid. Subsequent
batches were manufactured as a buffered liguid, prepared
by adjusting the pH of the composition to about 7.4 %

0.2, using hydrochloric acid (1%) solution and sodium

30 hydroxide (1% solution), as well as using dibasic and
monobasic sodium phosphate salts as buffers. Bioburden
reduction was conducted in a steam autoclave at 104 +2° C
for 60 mins. The bulk solution was filled into 5 ml or 10
ml sterile bottles and capped. The filled and capped

35 Dbottles were subjected to three sterilization cycles by
autoclaving them at 104°C * 2°C for 60 mins followed by
incubation at 35° C for 23 1 hrs. Baetween each cycle



positive reaction with ninhydrin occurs at,
from about 0.80 to about—6-96—25
conprises a nethod of stinulating tunor necrosis factor production in
humans, conprising adm nistering an effective anount of a conposition
conpri si ng WO9Re1ss one of the followi ng conpounds: 30 PCT/CQAS5/00152
conpound of the formula [err] WO 96/ 28175 .

PCT/ CA96/ 00152 32 where the bonds between A-B, B- C andC-D may be single or
doubl e bonds, and where X H OH, =0 or8sQerr]H and Y= 5 [err] where R

Is an amno acpd resj P&F?ﬂ'%e@ﬁi %’H?:Wﬂ:'l%ﬁ BP}]hgfl&ﬁ{gérnr?)

for exanple, an R err] val ue
The present inventtomat-so

(Rlerr]O CH r?'i?r%i
[ err] CH=CH [ eweie 1Ealv¢1eramd?ﬂ:est}‘-¢ £orrhjobundey.cr ﬁPléPUiFH Hor| tasy
CH=CH Rlerr], c%u_:a? (k‘g (€11 2@k ioR| AhEBIRLes’Yere visuXlrg choli ne

et hanol am ne, , | at ed et anoﬁaﬁgtws%eég}r}?e [ noz‘f;tgglm(_:.d g‘?ars beari ng
S a

free hydroxyl $PSRHF and
Rlerr] isSa sdetleattethe)rpnm afcpantigulagesp havinga 25 carbon chain
from about Clerr] pg fdwind indpetidh? cthé bt Wi wamplied anal eestéder eof ;

and
for conformance to specifications. Tests included
‘identity, sterility, pyrogenicity, endotoxin, biocassay,

HPLC and general safety.

Table I summar.izes the data

10 obtained for the various tests ‘pérformied on the bile
extract of the present invention, including normal ranges
of data, where appropriate.

Table I
W —
15 Characteristics of Batch Compositions Obtained In
Accordance with Method of Example 1
BATCH # BATCH # BATCH #

FINAL PRODUCT TEST BCO248 BC0249 BCO250

Potency (pg/ml}= 210 183 304
20 Identity/Purity Pass Pass Pass

Agrees with reference '

safety (passes test according to 81 CFR Pass Pass Pass

§ 610.11)

Pyrogenicity (temp. increase shall not Pass Pass Pass

25 exceed 0.4° C) _

Endotoxin =0.4 EU/ml $0.25 s0.25 <0.25°
Sterility (no growth) Pass Pass Pass
pH (7.40 = 0.2) 7.20 7.27 7.22
Appearance - Visual (clear, light Pass Pass pass
30 yellowish liquid with
little or nc precipitate)
Appearance - OD (passes test) 1.34 1.38 1.85
Osmolarity (< 1000) 877 854 _ 832
solids (23 +/- 7mg/ml) 18 15 20
35 Ethanol (not more than 10 ppm) Pass Pass Pass
Ethyl Ether (not more than 5 ppm) Pass Pass Pams
Conductivity (35 +/~ 5 mMho) 33 as 38
* Potency was measured with respect to monocyte/macrophage
activation as described in Example 2; normal TNF-a release is at
40 least 100 pg/ml.

-



Rlerr] is an alkyl group or oxidized and hydroxyl ated anal ogs thereof; (c)
—a-mucin hydrolysis praduct or a_proteoglycan 30  hydrolysis product; or

WD 96/ 28175 ' PCT/ CA96/ 00152 33 (d) a

fat-soluble vitam n. Preferably, conpositions of the inventive nethod

conpri se wOo%2s19s one conpound sel ected fromthe group cC@eIyciosigisel
taurocholic acid and its sul phated deriva- 5 tives; glycocholic acid and
its sul phated derivatives; sphingosine; a diacyl glycerol; lecithin; :
phosphochol i ne; -phosphogl ycerol ; gl yce3®-phosphochol i ne;. phosphoryl choline
chloride; an oligosaccharide of |ess than 10 saccharide units in |ength,
where said olig Ny . $hepinvepkiye wanpasisiien sanckd, fucose,

gexoga?1nespr&parndff!ﬂﬁﬂid@a&anavaﬁsablétéﬂﬂﬁbeﬁ o?ehﬁﬁe|lﬁs£ﬁgg t
erivatives i ut am nd.its
conj ugat es 'g&é:%@rrpom 4&&%@%@%& apﬁeﬁ‘fﬁ}gﬁgﬁ ?Fgé ?%%st one

compound sefER3kPEOMFLLS  the group consisting of annnnla primry al kyl
am nes;S5secondary al kyl amines; tertiary al kyl am nes; and a carboxylic

'addF{mHCﬂeH]H\mmenlmmwhggger](Iar]mkw that is
saturated or unsaturated, and oxid or hydroxylized derivatives
thereof. More prEtis S¥apple drscpibes thenhisiliogisadonptivity 20f| east one of

the group cetwsicdmpusitiionepeaahpiéene, gl ycero- phosphochol i ne,
Sty o conlon S BERAREER) R 4 M SO bR B 0 11
gl ycer¥® phd2omRrRsid: & qna°f2§xaypleg1u@@s@fﬁqkina-g&ﬂﬁase from

peripheral blood moneﬁuclear cells (PBMN)" and/or U937

cells which is a stable line of pre-monocyte cells

(American Type Culture Collection (ATCC), Rockville,

Maryland). ELISA assays for TNF-a, IL-la, IL-2, IL-4,

15 IL-6, I;—S, GM-CSF and IFN were conducted. These studies
provided the basis for a standardized test for ’
quantitatively evaluating the potency of a'given batch of
bile extract prepared according to Example 1, which test
evaluates the ability of the bile extract, or a component

20 or components thereof, to stimulate TNF-a production in
the PBMN or U937 cells. o

Whole blood was drawn from 5 healthy human subjects
into heparinized Vacutainer tubes (Beckton bDickinson,
Canada). PBMNs were isolated by gradient centrifugation

25 on Ficoll-Hypague (Pharmacia). The PBMNs were washed
twice with phosphate-buffered saline (PBS), counted and
resuspended in RPMI 1640 culture medium (Gibco Labs) at a
concentration of 10° cells/0.5 ml. These cells were
cultured in 24-well, flat-bottomed tissue culture plates

30 {Falcon, Becton, Dickinson). A 0.5 ml aliguot of the
"PBMN suspension was added to each well, which contained

' 50 ng lipopolysaccharide (LPS) (from E. coli), 10 ul
fetal calf serum and 10-300 pl of the composition of
Example 1, as noted in the tables below. The

35 hyperosmolar effect of the composition was neutralized by
adding distilled water to the culture wells at a volume
egquivalent to 10% of the volume of composition used. The



The method of the invention also enbraces stimulation of TNF production by
adm ni stration of a conpasition conprising at | east one campaund sel ected
fromthe group consisting of taurocholic acid and its 30 sul phat ed
derivatives; glycocholic acid and its sul phated derivatives; sphingosine; a
di acyl gl ycewolssrgiesi t hin; an ol i gosaccharide of |ess than lf-ecshoiszde
units in length, where said oligosaccharide is conprised of sialic acid,
fucose, hexosam nes, or sul phated hexosam nes; 35 Vitamn A, retinoic
acid derivatives; retinol derivatives; tafine; and glutamc acid and its
conj ugat es. V\D 96/ 28175

PCT/ CA96/ 0015 XORAIVRINME WAS FROBBRAR WP &P b /Wed L wiER BBMES treat i ng
cancer, incl udBg wam cisednas af cohtrohncries celdds were/ thltaredOfSE i €S,
ung, or endorg{ 1é 11 2%e"8hl 95 REEORE C3FY % OGP0 Wil AY masé“éoKapOS'

sarcoma, 5 wherein the nethod conprises adm ni stering
suffering fromfRPatatcer 2% Eher apduef ceasly inqubatiien am;ihn@.of-hehe
conposi ti dhs cfeXlwe wereehbroesté'heameeem-ﬂﬁ‘wrﬁulftl&r&| smumangdﬁé a met hod

for treating %ﬁ?&;r@ds%gdﬁéﬁti'h fox? Sbdyy r lé rrpal red
10 | mmune system response, | nc I anmat ?hc ng
endomet ri osi s SARPYaFH | FEF? 55%?dd$%’éd§é to & M%néterBageunthbl udi ng

rheumat oi d ar timmiuricassaysyssuch| 46 PEEISK) aferd TondudtddStoi ghenti
di sease, incluyg Mﬁghmﬁrggggél nmycopl asma, protozoal, and 1 ot her
ect

opportunistic |n erer.n the nmet hod conpri ses adm nistering to a
patient a¥q1icted IGYt¥ings syREiesis ciprthe Aipernatéanss washoeasuxed cal |y

effective after stimulating hiifian PBMN with the composition of
Example 1 at volumes of 100 and 200 gl per well. The
initial preparations of the composition showed no direct
(i.e., no LPS) stimulatory effect on cytokine production
15 (see Table II). If there was any effect, it appeared
that cytokine production was below the constitutive level
when PBMNs were incubated in medium alone.

‘Table II
O —

L

20 Direct Effect of Composition of Example 1 on CVtokme Productnon after 24 hrs
' Amount of Cytokine Released {pg/mi)}

Composition LPS
Cytokine .
Assayed Medium 100 2 200 zi 1 g
25 iL-1a 61.6 = 12 59.6 = 7.8 543 £ 6.0 | 315 = 117
iL-18 189 x 184 | 218 = 165 188 = 174 | 965 x 99
TNFZ 203 = 149 151 = 117 107 =+ 120 | 1501 + 284
IL-6 928 + 776 | 853 + 673 | 829 + 543 | 2016 = 41
IL-8 126 + 70° 94 = 50° 77 £ 413 |361 = 165°
30 . GM-CSF 13+ 4 132 7 15 + N 54 = 20
IEN-y 1 = 18 9% 14 5z 6 54 = 94
IL-4 _ <3.0 <3.0 <3.0 <3.0

! Mean of eight patient samples in duplicate
Mean of seven patient samples in duplicate
35 3 ng/ml

Cytokine synthesis in the supérnatants was measured
at 24 hrs at 37°C after stimulating PBMNs with the



amount of the conposition of the invention. Moreover, the present

i nvention provides—a-nethod ofvaccination 20 for prophyLBXLjLiuym nst

H V, various childhood di seases, and others, wherein the conposition of the
present invention is added to such a vaccine as an adjuvant. Al so formng

[err] of tweespmmsent invention are conpositions conprisi ndpdfeadeiioise Of

sphi ngosi ne or 25 = sphingosine conplexed with a salt, or (2) mcelles of
retinolic acid or its derivatives, which have at | east one of the fol | owi ng
properties: (a) is capable of stlnulatﬁﬁg nonocyt es and .macr o- phages in

vitro to pr r to [ | s capabl e of
,stlnulatlngeggﬁgggggggor pﬁag P%Epigﬁukpstiﬂéﬂgrﬂﬁxcsls factor in
vitro or inP@P Bivg5control);n“§ Qpﬂéyeﬂa9fa1%@ kbrefithe a di acyl

gl yceri de otompesibion mctmapﬁwrlt PRE “eIR[i SENA ddd %@&é&é&'ﬁy 2nd a

f
BCT) ooy 00 ThB b BPeA Y| (AEBUM Trnl1Y, wbicly d6R B i
conposi Bi ondeveApef <5 rnﬁ%ﬂl) fpitihey eyitaking. bi The sethem BLISMd a source of
ammoni um or 1nhkubampﬂt:w§ ithat wek aslll endtuded?! tn-1PEHISYHE 2

di acyl glyc I ON&-S e f a n| anmnon ons, and a
retinol der?égtr asﬁ ét‘é§d(§%“' ungpﬁ gck##EQFQQﬂuéﬁflﬁ'le acid salt,
or (4) (a) &b U?a&9¢vtﬂ ﬁﬁPeQﬂSP Ié@thFnILaﬁd(QiﬂaQFQQun n hydrol ysis
product or uagnetsoglynm)hyqumavahedacnagmm hasmdly ;| @dsls one of the

#gc f ekl OV"'(ﬂanéPQ?éﬁé)e,s ‘and 1L s’ (iiBaQ'yStg:‘;s ! \'H'ﬂeatr'es%l@nocyt es and
indicated that TNF was.:the major cytokine present in the
supernatants, along with smaller -amounts of IL~18 and
GM-CSF. For example, a 40 pl dose of the composztxon of
Example 1 (batch B0222) stimulated the productlon and

15 release of 178 pg/ml of TNF-a, 136 pg/ml GM-CSF, and 142
pg/ml of IL-1f8.

Different batches of the composition of Example 1

were examined for their effect on LPS~induced release of
TNF. In summary, it was found that batches of the

20 composition produced in the same way and from the same
animal induced an identical effect. However, chahges in
the method of preparation of the composition or use of a
composition prepared from different animal species had
different effects. For example, batches B29/3006, B0213,

25 BC0241, BC0241-01, BC0242 (B = bovine) and C0203 (goat)
induced a strong release of TNF above that induced by LPS
alone, as shown in Table III, whereas batch 013/2109
(sheep) minimally stimulated TNF release at all doses
tested. In contrast, batch R0201 (shark) inhibited TNF

30 release at most doses tested. The TNF values shown in
Table III were calculated as the difference in TNF-a
release between the stimulation produced by LPS and the
composition of Example 1 combined, less the stimulation
produced by LPS alone.

35



phages in vitro to produce one or nore cytokines; or (b) is capable of
'stinul ati ng nonocytes or—maer o- phages to produce tunor necrosis factor in

vitro or in 15 vivo. The following non-limting exanples are illustrative
20 of the present invention: This exanple describes and illustrates [err]
of - t he conmusderz8ems of t he i nvention. 25 Bovi ne bi | erCRaCASSODISR2Ct ed

fromthe gall bladders renoved from healthy cows (both nmales and fenal es)
that were at | east one and one-half years old. These cows were sl aughtered
for food use at a licensed and i nspected2abattoir. The sl aughtered animals
had been inspected and 30 eval uated as healthy prior to slaughter and the
gal | bl adders were separated fromtmapleverg and exam ned by a veterinarian
to confirmthat the'gﬁﬂ—m evi dence of

i nfection, and thus ﬁf!"&b?’ec?gl:ﬁ?@‘w&? {LPBringusest the present

i nvention. 35 +on were sub-

jacted to the foll oninBptgh gcefopposition \Noluw pel)7o TNP (pg/ml)
PCT/ CA96/ 00152 36 CGagézidl addprs were woped with b sedili g of 70% et hanol
to sanitige the exterior of }he bladd and bilkg remmved fromthe
bl adders with a syringe. The|bile renbved was vipually exam ned in the
syringe by the 5 veterinarian to 258 o that i} 233333883 no bl ood or pus -
and was ot herwi se sas2s/fBecd ofy. Bile fioom a heal } hy ihovdwoe is a greeni sh
fluid substantially free of plood and ggus. Fragnentgzgn:gkvers, spl een, and
| ynph nodes were al so collecf{ed fromthe aninal s| whgse bile was
, o 100 - 7. . 834 & 811
10 3T 200 ‘ 2252 + 676
€0203 10 : 101 t 47
50 643 & 231
100 2650 * 1372
200 1851 + 980
15 : BCO241 10 199
25 201
S0 162
100 339
200 552
20 BC0241-01 10 170
25 i 180
50 219
© 100 223
200 589
25 BCO242 - 10 294
' 25 401
50 409
100 603
200 574
30 01372109 50 -9 £ 73
200 179 ¢ 162
300 .178 + 373
RO201 50 145 * 256
200 . =370 £ 385
35 ——— 3 400 £ 185



10 collected and the fragnments were exam ned for the presence of

' and ather indications_of disease—kor—speci es—that—do-not have a
defined gall bladder (such as shark), bile is obtained directly fromthe
hepatic organ. 15 Bile found to be satisfactory was transferred into
a graduawovssimsr bottle containing ethanol to give a 50¥Cidaséndss et hanol
sol'ution by volune. The bil e/ ethanol solution was a greenish fluid
substantially free of foreign material and tested positive for ethanol in
20 accordance with methods recited & United States Pharnmacopeia XX I,

Part B (1994). were | | ed | o e Bile
collected from g]'% ﬁ‘l %851 o] |?W%€%ﬁ% ﬁé‘?ﬁﬂ'gcﬁeaygbﬁ’éﬁgch | ot. The

bi | e/ et handiPSsdinduiced weldeanenof cPNF | frep humam PBMNS208- spnieésrofit | east
2-1/ 2 hour %x?’er&&en%keﬁé}:eccona'&@tédlﬂﬁi rééa%ﬁtné taw dee@stdsgapped, filtered
t hrough a f Vi ng {,‘8 glggi %(P E’& m retentlon and checked
for pH andchﬁﬁﬁ B sTﬁ% Jor-Torh=ion e o s TERBNPRYMNS QYSK| to an
acti vatsed diimecoal treatnent. 30 The treated I|qU|d was then nonitored
for Optical Density (OD) at 280 nmand conductivity. OD |evels and/or

conductivity | evel s outside speC| fi ed ranges necessi tat ed add| tional
t r eat ment . a6 mha

conductivity v&fﬂ& St Iﬂ%&@i - gﬂf?' T Hago \igt,egncarbon

treat mant tm.tf NN @imbOr
I%)C(:?'/ CA%/ 00152 37 2.5 E ] m AR anlah, 1e et%oﬂ mom&ponat ed off (for
_ Time (hrs (50 ng/ml) - (100 pl)
2 " 697 + 94 : 693 + 339
6 ' 2006 * 736 1949 * 442
24 800 + 222 _ 2301 + 658
15 48 170 + 149 1419 * 447
72 | 132 % 147 945 + 367

Table IV shows that, by 2 hours, the level of TNF

20 release from PBMNs induced by LPS had risen to 697 pg/ml
and peaked at 6 hours at about 2006 pg/ml. At 24, 48 and
72 hours, the release of TNF progressively decreased. In
fact, by 48 and 72 hrs, the TNF release from LPS-induced
PBMNs was just above constitutive production levels. 1In

25 contrast, LPS in combination with Batch B0213 of the
composition, which is a strong'stimula'tor of TNF release,
induced peak TNF release at 24 hrs, at a time when the
stimulatory effect of LPS had begun to fall. Unlike LPS
alone, LPS in combination with batch B0213 of the

30 composition continued to stimulate TNF release at 48 and
72 hrs at levels well above constitute production levels.
These data show that Batch B0213 of the composition of
Example 1 is effective in stimulating TNF production over
time.

35 Batch R0201 of the composition, which was derived
from sharks and is an inhibitor of TNF release, markedly
inhibited TNF release at 2, 6 and 24 hrs. At 48 and 72

-



exanpl e, by heating up to about 85[err] C), and the treated liquid was
concentrated to approximately one-eighth of the original bile/ethanol
solution volume. The 5 concentrated liquid was then cooled to
20-25[err]C, filtered through a filter having, for exanple, a 2.5 [err]m
retention, awoosmstesl with ethyl ether and the ether phase wactSenoR2d.
This step can be repeated once. The agueous phase was heated to renove

resi dual ether (for exanple, 10 by heating up to about 55[err]C for about
10 hrs) and further reduced in volune to4he-tenth of the or|g| nal

bi | e/ et hanol 1199y, The resultant conposition
was t hen teste‘gi#lm?b%cﬁggt?’tgﬁg‘e Sgl %F%gﬁ“ IIPOSB% et)9r arge g Hﬁnol and et her
content. The 18ffe@%Hmosition was a clear, yellow sh sotution, essentially

free of foreign mattersumiagy;ohai aasvéefésdt@ iHaeARecthagokoagd | ess

than 5 ppm et | dent and puri e m _ne ever se- phase
hi gh pressureh‘ﬁ%ﬁﬁf ¢ Pﬁﬁﬁ#gﬂn ?T%Ve%é’mpﬁ ?gib-ngéublpo?Eﬁcy i's
assayed us?¥ng lf#ﬂeemdrowttﬁmaduphdg%sm.i witersast othercbetchdst o herein
as the peripheswth i hozenaargvear £66h! béviRY, Qﬁﬁ"toshﬁdf aﬁae? assay

é

(PBNN- TNF assa S descri I n, Exa .

Initial batche t@?‘”ﬁ%&f%&?ﬂ”’&ﬁ ﬁ%tﬁﬁ?ﬁfe’ntl cRpFiu ﬁég]éf a’&?ﬁred as a
non-buf f ered |¢eppesitsersefushe bavehtionecran mudwlateuT¥® produbtiéef ed

i quid, preparﬁqw el |t 0 E.go [err]
0.2, usin ohy éé)chl or| dé‘i i% hk}gpﬂg?ﬁﬁign an i?:l m% behﬁa d?gx‘lz'laé (1%
sol ution) $a 1% Hglf)‘l BAgREe a7 gaRd b Zades §di um phosphate salts as
buffers. Bi oburden reduction wasg gonducted in a-steamautoclave at 104 2 C
for 60 mns. The bul k sol utlon was flllrg '
bottl es and - coppeeetha=ii] Sl = 3Gl ; hi-actad t 0

three sterilizati ommh'qsohystimulatory aAnd Inhzb;to:y Effect:s of
Compositions Of Example 1

15 Normal or
Batch No. Source Concentrated Buffer TNF Release
B0213 Bovine - Normal Yes Stimulate
€0203 Caprine Normal Yes Stimulate
013/2109 Ovine Concentrated Yes Stimulate
20 - RO201 Shark Normal Yes Inhibit
B29/3006 Bovine Normal Yes _Stimulate
B27/2806 Bovine Normal : Yes Stimulate
B15/1606 Bovine Concentrated Yes Stimulate _
25

The PBMN-TNF assay as described above was standard-
ized using 100 pl of the composii:ion of Example 1 and S50
ng of LPS. PBMNs from 3 different human subjects were
obtained as described above and used the same day. The

30 results of each of the three assays (using individual
subject cells) were averaged to compensate for variations
in response between different subjects. The analysis
involved determining the amount of TNF-a released in RPMI
media alone and in the presence of 50 ng LPS. The TNF-a

35 released in the presence of 100 pul of the composition of
Example 1 in combination wth 50 ng LPS was also
determined. The TNF-a released in media was subtracted
from the LPS value to obtain the TNF-¢ released in the
presence of LPS alone. The media and LPS values were



autoclaving themat 104[err]C 2[err]C for 60 mns followed by incubation
—.at 35 Cfor 23 [err]_ 1 -hrs_Between_each cycle. . WO 96/28175 .

PCT/ CA96/ 00152 38 of sterilization (autoclave plus incubation), sanples

were taken and tested for bioburden. Follow ng the |ast cycle of

sterilizawoogrsithe bottles were visually inspected agai n¥CTRCAYeo01s2 and a

whi te background to 5 detect the presence of particulate. Follow ng

i nspection, the lot was sanpled and tested for confornance to

specifications Tests included identit‘f/5 sterility, pyrogenicity,

70" ont o nSuBRESEYea Hicn T B8ABIARA C0RIdsi b g THE VAR ELLT (11
present i nveRERLN, the THE i Federnad FGnﬁE% presenae ofh&he appropriate.

Xabl edI oo comEQSi a;Iicdi{Equ are&%?}ﬁc ATOSI BATCa]}l%ngl neﬁe::’gODUCT
ccordance 0 a

TEST vk " dEb 04 disag> FEEVEA 5 9@8%’256 ‘Sc;#é’r?éﬁ REY PR y%

210 5 18bile extracto Identity/Purity Pass

Pass  Pass Agrege aw;ibsriqﬁ%eaag sek6t ro&msi?&ssﬂﬁ'atla%scea%aaet o 81 CFR
Pass Passf TNEaSSf JI%% gér oge $ %/éte ci hgl not
Pass Pas® 2% st &8 KF ﬁy[ ;U g EU
[err]0.25 fremra(patient [wirth] hiszscﬁtéci lymz.)hc(mao agwloviiisplay many
saZ$ saséhara5@6f1£%i$é7d@omkﬂﬁéktgs ) U937 cells ‘can be obtainéa?0
"7+ 10 ' from the ATCC. They are routinely” maznﬁalned in
RPMI-1640 medium (GIBCO, Grand Island,- NY) supplemented
with 10% heat-inactivated fetal calf serum (FCS, GIBCO),
2 mM L-glutamine (ICN Biomedical Inc, Costa Mesa, CA),
and 10 ug/ml Gentamycin Sulfate (SIGMA, Mississauga,

15 Ontario, Canada) at 37°C, 5% CO,. Passage of the U937
cells was performed every 3-4 days and seeding was at an
initial concentration of 5 x 10° cells/ml. The U937 cells
can be stimulated to differentiate to monocytes by
exposure to phorbol 12-myristate 13-acetate (PMA; Sigma

20 Chemical Co., St. Louis, MO). The resulting monocytes
have the capacity to release TNF upon stimulation, such
as with the composition of Example 1, alone or in
combination with LPS.

PMA was first dissolved in dimethyl sulfoxide (DMSO, -

25 SIGMA) at a concentration of 10 mM and then diluted
1000~fold with PBS to a stock solution concentration of
10 uM and stored at =-20°C. U937 cell suspensions were
centrifuged at 350 x g for 10 mins at room temperature
and reconstituted in fresh complete RPMI-1640 medium at a

30 concentration of 2 x 10% cells/ml. cCell viability was
determined by trypan blue exclusion and was routinely
greater than 95%. PMA was further diluted 500-fold with
complete culture media to a concentration of 20 nM.

Aliquots of 0.5 ml of U937 cells (10% cell/ml) were

35 cultured in the presence or absence of 0.5 ml of PMA (20
nM) in 24-well, flat-bottom tissue culture plates (Becton
Dickinson,. Lincoln Park, NJ) and incubated for 72 hrs at



Appear ance - Visual (clear, |ight Pass Pass Pass 30 yel | owi sh
liquid with little or no—precipitate) Appear-ance - OD (passes test)

1.34 1.38 1.85 Gsnolarity (< 1000) 877 854
832 Solids (23 +/- 7ng/m) 18 15 20 35

Et hanol ( nowmn han 10.ppm Pass Pass Pa FCTIRIAYDOIR2 her
(not nore than ppn) Pass - Pass Pass Conductivity (35 +/- 5
nmivho) 35 38 * Potency was neasured with respect

to nnnocyte/nacrophage actlvatlon as dest®ibed in Exanple 2; nornma

ECN:!I:'/ [Cigg} O(r)(la|55‘?3§ A%taﬁs%ﬁ ngiry ?ﬁ'?} 1€&Mat&%gvg?$ gﬁ%ﬁ'ﬁﬁf pﬁ' é‘par ed

fromreadily 120%ided)lse andudOeRMOEMA | e, usi ng standard haboratory net hods,

resulting in a Stai@@éé“ﬁeq}:fé 2 iﬂgzﬁgﬁ{iio > B %f2¥n£E>k<'§ Eﬁﬁgp'_ €

descri bes the biologlcal Hg&pos Ithon o St udi es
wer e conduct cHER@V a?%ﬂuﬁ?ﬁh%? b¥c 1081 4l Rt fthe QQQP9§§##P8n°§f Exanmpl e 1

angytor:semﬁzﬁ: Befi(ﬁhdgleio ezl sbéﬁﬂﬂeWﬁdeﬁaazﬁeh%‘ieéWgrﬁnd/Or
Gt e co 8! b8 Arabiiieon Foebhokl i RELRY i o BT 1"
TNF-[err], LAtherlzﬂzhr81951inggbatngns any -cellaviansrpanticrlater e
conduct ed. Theseeﬁtw&@spamﬁeae%yt beneaﬁfﬁgéﬁoraas’ct @Isdas:dqzesrtﬁ@t for
quantitativel y; eval ¥at 09 ddis %tgeré% ePhafafty e#‘er%ats%ored at -20°C
10 until they were assayed for TNF-d. ALl "the virulizin
samples were tested oh two separate occasions.
Two-site sandwich ELISAs were performed to quantify
TNF-a in the U237 cell culture supernatants using TNF-c
ELISA Kkits purchased from Endogen, Inc. (Cedarlane
15 Laboratories, Hornby, Ontarioc). The protocol recommended
by the manufacturer was used. Briefly, 100 ul of TNF-a
standards and test samples were added to antihuman TNF-«
pre-coated 96-well plates and incubated at 37°C, 5% CO,
for 3 hrs. After extensive washing with washing buffer,
20 100 ul of antihuman TNF-a conjugated to alkaline
phosphatase were added to plates and incubated at 37°C,
5% CO, for 2 hrs. After incubation, the plates were washed
as described above and 100 pl of premixed TMB substrate
was added to each well and the enzymatic color reaction
25 was allowed to develop at room temperature in the dark
for 30 min. Then 100 ul of stop solution was added to
each well to stop the reaction and the plates were read
using an SLT Lab Instrument ELISA reader at 450 nm. The
detection limit of the assay was 5 pg/ml.
30 TNF values for U937 cells were determined as
described for PBMN cells. Results of the composition
tested with 50 ng LPS are presented in Table III.



bil e extract prepared according to Exanple 1, which test evaluates the
—abi+ty--of t he bite—extract, or—a—eenponert—20  or corperenrts—thereof, to
stinmulate TNF-a production in the PBWN or U937 cells. Wole blood was drawn
from5 healthy human subjects into heparinized Vacutai ner tubes (Beckton
D cki nson Waeia#d?) . PBMNs were isol ated by gradi ent cent reCTQA26/0015225 on
Fi col | - Hypaque (Pharmacia). The PBMNs were washed twice with '
phosphat e- buf fered saline (PBS), counted and resuspended in RPM 1640
culture nmedium (G bco Labs) at a concerttati on of 10[err] cells/0.5 m.
These cells were cultured in 24-well, flat-bottoned tissue culture plates

30 (Fal con, Becton, Dickinson). Ar&bbe NI aliqu ensi on
was added to €acl wWell,. whlcn contarned o ng rrpope o S)
(fromE. cold E ““.r ﬂ’iLFWﬁﬁt;QFf OR TNF R§ fxom Ue37 Cedlsie

conposi tion of Exgompesiticts PatclNufibepe tabl es bepgy.
hyper osnol ar effect of thaogopagsition was neutralized é%agﬁg?ng distilled
water to_the culture WelTS _aL .a vol Une equivgrent to I0% ofrtievotune of
conposi tTon used. The 024428175 4900
PCT/ CA96/ 00152 40 total Bob2eE-0ms then made lup to 1 mgossl | with RPM. PBS
was used as a control. Th%%@sl s were culturgqd for 2, %ﬁ 4, 48 and 72 hrs
at 37[err] Cin a humdifi A o CO err] incuﬁator. At 18%nd of each
i ncubation period, the 5 BQ92KIZs were harvestled and celsi53i4ree cul ture
flui ds were obtained by cqﬁ%&kgugation at 9040 rpmsfor JdQ.mns. The sanples
-were then stored for up-to weeks at -70[errf] C until inmminoassays, such as
ELI SA, ¥re conducted to BFR4Bfy. the cyt oki fles - present5540

BC0250 5794

Example 3

15 This example describes the physical, chemical and
biochemical characteristics of the composition of Exam-
ple 1. '

Physicochemical characteristics, such as conductivi-

ty, osmolarity, and total solids, for three manufactured

20 batches of a composition prepared in accordance with
Example 1 were determined. The results, tabulated in
Table I, demonstrate the sterility, potency, and
reproducibility of the manufactured product, and thereby
provide a product specification. The ethanol and ethyl

25 ether tests are in-process tests only. Potency, i.e., -
the TNF release was determined as described in Example 2.
The methods used to determine the characteristics are
tabulated below.



10 oyt

oki ne synthesis in the supernatants was neasured after

stinul ati ng human PBVN-wth—t-ke conposition of Exanple 1-at—volunes of 100

and 200 [err]
no direct (i.

medi um al one.

| per well. The initial preparations of the conposition

e., no LPS) stinulatory effect on cytokine production 15
(see Tabl eW0%628175f t here was any effect,
production was bel ow the constitutive |evel

Table 11 20 Di r ect

on Cytokine Production after 24 hrs Amount of Cytokine Rel eased

it appeared that PCIrCAN0BRS2
when PBMNs were incubated in

ff ect of Conposition of Exanple 1

showed

(pg/m)[err] Corrp05| tion LPS toki ne Assayed Medi um - 100
[err]l 00, fabte VIT || -lerr]  61.6 [err]
12 59.6 7. é 219 e O, } 18
165 188 [err 38 59&% "fﬁﬁ' 2&3"3’2@1@ 5“ 120
1501 284 | L-6 Z8"‘["E1 11L-8
126 70[err] 9Al’e9370r err] Spepificpsipp 361 165] Methad G\t CSF
13 [err]4s Potehdy / >1500 %/ml TRfa 20 | Alinocyte/maérl hé% alc:t'..].va9 [err]
14 5 6 54 [err] <3| 6hon: TnF-a rete .
<3.0 [err] %g&bﬁgtﬁpgp{tygfﬂﬁﬂg wEAHTBL &S ehée dUriccate [err] Mean of seven
pati ent sanpl &g uplicage 35 éerr] ng/ m | Cyt oki ne synt hesis in the
super nat ants MBS ¥easur ed HE*%P KPEE at 37[err g:}igg’gl gg g’?ﬁgtll‘@’q:egBM\ls
with the WO 96/ 28175 § 610.11) I
PCT/ CA96/ 00158, A4 Lieh UTRPSI ﬂap&f.t ﬁ% ge 2 1':»,}:5&{}%&?&&1‘29? w3B
positive control), using vaihum?:iaoe [ta)e“c] or *the
Endotoxin < 2 Bu/,ml Liﬂuiﬁé Amoebocyte Lysate
. Teat USP
10 Sterility No growth Sterility Test USP
pH 7.40 ¢ 0.2 pH test USP
Appearance Clear, light yellowish |Visual Inspection
liquid with little or
no precipitate
SOiids 23 £ 7 mg/ml Lyophilization
15 Osmolarity < 1000 mOsm Freezing point depression
. UsP
Ethyl Alcohol Not more than 10 ppm Direct Injection Gas Chro-
' matography :
Ethyl Ether Not more than 5 ppm Direct Injection Gas Chro-
) matography
Conductivity 35 = 5 mMHO Copenhagen Radiometer Model
20 -
The above-described physical and chemical
properties, such as conductivity, osmolarity and total
solids, were consistent with a composition that is over
25 99% salt. Less than 1% of the solids in the composition
was organic material, around half of the solids were -
carbohydrates, and the rest were amino acids, lipids, and
phospholipids. Proteins and peptides were present. SDS
gel electrophoresis confirmed that there were more
30 peptides than proteins in the composition. High

molecular weight molecules were not detected.
HPLC and bioassay test methods for the composition
of the invention were used to characterize the product as

the buffered liquid and the concentrated formula.

The



conposition of Exanple 1 per well. TNF was neasured by a TNF-[err] ELISA

kit (Endogen, Inc.), which detects a mninum5 level of 5 pg/m of the
—CcyTokine. The ofher ELTSA i nminoassay kitS that were used i ncluded:

I L- 1[err] (Endogen, Inc.); GWCSF (Endogen, Inc.); RFN-[err] (Endogen

I nc. @gf?géﬁﬂ anced Magnetics, Inc.); IL-6 (Advanced I\ﬁgﬂ I nc.

I L- 1 (Ad gnetics, Inc.): IL-4 10 (R&D Systems); ‘an lsg (R&D
Systens). The results indicated that TNF was the major cytokine present in
t he supernatants, along with smaller ggounts of IL-1[err] and GW CSF. For
exanple, a 40 [err]l dose of the conposition of Exanple 1 (batch B0222)

sti mul at edHPE@ resulis idescaritie@Sbelow| indicatie TYhatpghel ppdbdadE-a, 136 pg/ ni

GWt CSF,  angad 4¢h & %dlie gmf Olnlhgrg_]:s &;gé{%% ches of the conposition of

Exanple 1 were exam ne eir effect on nduced rel ease of TNF. In
summary, it was®fLRRAER Colups; ERYCrSe-phase HPLC Meshed: was Beeduced in the

szﬁme way ata éhawradterizamthancomposptiicebfExatplie aal Bbi-eﬁhxsl-i;)wever
t
Choncs | nbESeet Sk s RAERRAToAR: Med I VERGELeCRRILUBELTT 2,

conpositio are
For exanpl B‘AE BZbﬂ?OGGlfBBQIBaCQSic 43@6‘24!—'”&301)244 WerepCH242 (B =
bovi ne) antuS0693a (KEEU009-edeced1anat (WwrEbre|cazse 260 XNg. gbanp that induced

oy 1P, ) By bl L1 13/ B0 AR SHRELUBALZE .,
R0201 (sh#MRyCIhHFumn (BRE X04.6rmppBhengmenex) .doFhe celumns The TNF
va: ueso sBomare nn?'mt&te dniﬂzewter eeﬁgéeutatedmﬁngphau&t&eaeaﬁe in tTNF [e][ r]
B e ey
. rate of 0.9 ml/min. A 150 ul sample was app ied to the
first column and Buffer A was run through the system for
20 mins. Next, a first linear gradient, 0-80% Buffer B,
15 was run over 35 mins, followed by a second linear
gradient, 80-0% Buffer B, over 5 mins. Eluted compounds
were detected via optical absorbance at from 190 to 284
nm, with most runs being detected at 210 and 235.
The composition of Example 1 had a consistently
20 reproducible pattern on reverse-phase HPLC in which peaks

were seen. The reverse-phase HPLC readings for three

lots of the comﬁosition of the invention are shown in
Figures 1-3. |
Six batches of bile extract, which were prepared as
25 in Example 1 and labeled A-F, were analyzed for their
amino acid profiles on an LKB 4151 Alphaplus amino acid
analyzer operated in a physiclogical mode, with
post-column detection with ninhydrin. The results, in
nmoles/100 pl, are shown in Table VIII.
30



WD 96/ 28175

PCT/ CA96/ 00152 42 Table 111 Effect of Conposition of Exanple_1 on
LPS- 1 nduced Rel ease of TNF from PBMNs Batch Conposition Volune ([err]l)
TNF (pg/m) B0213 10 193 [err] 161 5
100 wo 962817808 [err] 819 200 2131 1742 /
10 ﬁ 1 102 50 ' 422 78 100 PE%EA&Q@%&
[err] 811 10 200 2252
[err] 676 C0203 10 50 101 47 50
643 [err] 231 100 2650 [err] 1372 200 1851
[err] 980 15 BC0241 10 . ' 199
25 FS— e T~ ot O N A T A _ 339
200 Anhic’ A¥lds And Urea Pr&£DPéd -é¥ compositions o#0
170 25 180 50 Example 1 219 100
223 200 . 589725 — BCUZ242 O
Amino Acids '
294 25 5 nd U 40,0 50. 409 100
603 200 andUres 0% 8. C = £ F
P-Ser 0.342 0.429 0.473 3.239 1.454 1.048
Tau 3.438 8.325 2.515 11.297 23.005 47.019
Urea 23.318 | 35.224 146.806 | 608.984 98.489 115.26
Asp 0.606 | .1.060 | 1.163. -
10 The = 0.649 .-.-:°.'-‘83 al 0.345 12.646 1.548
Ser 1.104 | '0.833 0.452 0.821 -
Glu 2.112 8.257 8.029 13.333 36.169 43.632
Gly 5.465 | 15.667 6.331 12.625 | 38.842 82.418
_ Ala 2.634 4.449 3.572 6.093 32.662 23.202
15 Val 0.842 0.645 0.550 1.311 15.621 4.362
lle - - -~ - 3.089 -
Leu -— - 0.186 1.079 7.300 1.197
B-Ala 0.387 | 0.503 0.450 1.060 1.461 2.640
Orn - e - 0.102 0.412 0.336

Samples A-F were also assessed for presence of
bovine DNA. The samples were examined utilizing a
32p.jabeled bovine DNA probe generated from bovine genomic
25 DNA. The assay included the samples, spiked samples,
negative and positive controls, and standards. The study
was conducted in compliance with GLP regulations. This
assay detected 3.9 pg of reference standard DNA. Each of
the samples was calculated to contain less than 4 pg/ml
30 DNA. _
Samples A~F were also tested for the presence of
various electrolytes. This analysis was provided by the
Biotechnology Service Centre, Department of Clinical
Biochemistry, University of Toronto. The results, in
35 mmole/l, are shown in Table IX. '



30 013/ 2109 50 ' -9 [err] 73 200
50

179 162 300 178 373 R0201
145 256 200 370 [err] 385 35
- 300 400 [err] 185 WD 96/ 28175

PCT/ CA96/ Qd8dngiss G ven that the conposition of Exanple 1 5

LPS-i nduced release of TNF from human PBMNs, a series of experi menfg wer e
conducted to exam ne the effect of the conposition on LPS-induced rel ease
of TNF from PBWs over 5 tinme. Table |Vsgffect of Conposition of Exanple 1
(Batch B0213) On LPS-1nduced Release O TNF (pg/m) from PBMNs Over Tine 10

LPS only LPS + Conposition Tj le(.hff) (50 ng/m)

(100 [err]|) minermcrrcmmin Gl O a2 20 e e

2006 [err] 736 Blectrolytedéontést 8¢ Compositiori)bf dkample 1 2301
658 15 2138t rolute T70  T12% - Iy 227 72

132 147 e ety Bui-g—t-Bot-evel of

TNF 20 rel ease f Ndm PB riS&h tp @88 pyp/ rsosand

At 34s 48 p51@ 7P hQugrs| tghe rel ease
afsg.q,s Iin é.qgt, l&%'?c?aB ang.ZZ 1r§,13t hal g%l rel ease

fromLPS-i nduced P wag j ust gbove cgns utfi ve "production s. In 25
contrast, LPS in cBfbinatijorP#®t | Bati€h (BORPS df 4# cpnPokd t]| oBsi%hich is
‘a strong stinul atoerof TNH reoea 118 3sé6 207 263

of TNF progressive K/Ngecr

PO, . 0.05 | 0.27 0.18 | 0.24
10 . 1,18 7.13 11.36
]

Samples A-F were submitted to semi~-gquantitative
multi-element analysis by inductively coupled mass
15 spectrometry (ICP-MS) under standard conditions. The
results, in parts per million (ppm), are described in-
.Table X.



I nduced peak TNF release at 24 hrs, at a tinme when the stinulatory effect
of LPS had begun to fall. Unlike LPS alone, LPS in conbination with batch
- B0213 of the 30 conposition continued to stinulate TNF rel ease at 48 and
72 hrs at levels well above constitute production |levels. These data show

t hat Batch f the conposition of Exanple 1 is effect)

stinulati nﬁ@ oduction over tine. 35 Bat ch R0201 é‘ﬁ?mﬁolsz
conposition, which was derived fromsharks and is an inhibitor of TNF

rel ease, markedly inhibited TNF rel easesat 2, 6 and 24 hrs. At 48 and 72
WD 96/ 28175 PCT/ CA96/ 00152 44" hrs, batch R0201
had m ni nmal positive or negatlve effectq.abig ,@un’mary t he above resul ts

i ndi cate tha S : ' .

TNF 5 rel ease fronﬂlmtﬁmmmofMumum oltamhap;lesmch as

‘those derived from bovine, goat, @d sheepc sti mul g e LPS-1 gduced T
rel ease. In - rnﬂpesm-ef—e#—t-h-e--r-nve-n-t—i-e
production, i $#candivym pqm 0629 gdnd Or2ft | veldBAngr s.1.8306umary020f |t hel.200
iaéal if, ?f\'\?ﬂﬂé?ﬂ“gfre b. zupd inotTﬁicd el V. o.lbl el Vofmm‘y 0f920t ijmul nhesy
N(r)]rmaln ijrl Bgtg .R%ec ] géhorgégr >% bﬁ:l:“trgﬁégm guf’%er REBel feask BY213
Bovi ne Chasmim 0.0205 | 0.04§ | yy| 10 C|20F-080 | CaPri’Re | ©-190
Nor mal Yoron §t [ mﬂtmtq 0338 0P 0.510vi{ne 4.310 Cpncemavatied o0.76tes
Stinulate Manganese 0.020 | .0.020.| . 0.030 0.530 0.050 0.060
10  Nickel C<det | <der | 0.030 | 0.250 0.130 0.160
Cobalt’ <det " | '<det 0.001 | 0.013 0.003 0.005
Copper 0.700 0.940 0.840 1.520 2.140 2.470
Zinc 15.600 18.300  8.800 0.830 29.800 32.900
Gallium 0.008 0.008 | 0.004 | . 0.003 0.013 0.015
15  Selenium 1.020 1.590 2.060 7.710 3.810 | 7.860
Arsenic 0.030 0.070 0.100 0.200 0.250 0.350
Strontium 0.010 0.010 0.020 0.060 0.040 0.050
Rubidium 0.090 0.110 0.190 0.320 0.410 0.490
Ruthenium <det '0.001 <det 0.001 <det 0.001
20 Palladium 0.002 <det 0.003 0.005 0.003 ° 0.003
Cadmium <det <det <det . 0.002 0.005 0.003
Silver <det <det 0.002 1 0.002 0.001 <det
Tellurium 0.003 0.003 0.050 0.090 0.080 0.070
Antimony <det 0.002 0.003 0.002 0.007 0.006
25  Barium 0.017 0.019 0.035 0.040 0.057 0.080
Cesium 0.001 0.002 0.004 0.008 0.005 0.006

Note: The term <det means below level of detection.

30 Anion and cation analysis was also conducted on
samples A-F. For this analysis, the samples were

prepared as recommended in APHA Standard Methods For The

] of W W W , 16th Ed:.t:.on, 1985
or MO 0. 9] lytic ethods Fo onmental
35 Samples, 1983. Instrumentation for the anion/cation

analysis was: (1) for metals, Jarrell Ash 61E ICAP
emission, Perkin Elmer 3030 Zeeman Graphite Furnace, and
Perkin- Elmer 2380 Cold Vapour AA; (2) for anions, Dionex



20 R0201 Shar k Nor nmal Yes | nhi bit B29/ 3006

Bovi ne Nor mal Yes - Stinulate B27/ 2806 Bovi ne
—Normal YEs St nmul at e BIS7 1606 Bovi ne Concentr at ed Yes

Stimul ate 25 The PBM\- TNF assay as descri bed above was standard- ized using
100 [err e conposition of Exanple 1 and 50 ng of rP!,BM\{EFfromB
differ enH%%&ﬁsubj ects were obtained as descri bed abovlereilnc used the sane
day. The 30 results of each of the three assays (using individual subject
cells) were averaged to conpensate ford3variations in response between

di fferent subjects. The analysis involved determ.ning the apmount of
TNF-[err] A% dPn FhEeppthg AL %‘ffd‘i‘%’i“’ﬁﬁ‘&lﬁf‘ag'éncgkﬁfgﬁo ng LPS.
The TNF-[ er8A5 FegmentiedaFidwi Analiyzer osdihee nesulsts,| énrky/dj are
conpositio éﬁ@g)l- i aC ination wth 50 ng LPS was al so det erm ned.
The TNF-[e;}'}’]cHsre easelg‘ i*ral'bﬁr]fgd?gpwas subtracted fromthe LPS value to obtain
the TNF-[err] released in the presence of LPS alone. The nedia and LPS

val ues were WD 96/ 28175

PCT/ CA96/ 00152 45 subtracted fromthe conbi ned conposition and LPS val ue to
obtain the TNF-[err] released in the presence of .the conposition al one
(reported in pg/m). Accordingly, the TNF rel ease assay served to quantify
the potency of the 5 bile extract. The conposition was also found to
stinulate rel ease of TNF-[err] from U937 cells, which were originally
derived froma patient with histocytic |ynphoma and: di splay nmany
characteristics of nonocytes. U937 cell's can be obtained 10 fromthe
ATCC. They are routinely maintarfed in ' RS



RPM -1640 medi um (A BCO, G and Island, NY) supplenented with 10%

heat -i nactivated fetal calf serum(FCS G BCO, 2 nmM L-glutam ne (ICN

Bi onedi cal Inc, Costa Mesa, CA), and 10 [err]g/m Gentamycin Sul fate
(SIGWA, M ssissauga, 15 Ontario, Canada) at 37[err]C, 5% CJerr].

“Passage of t cel | s was perforned every 3-4 days and s Eﬂﬂs%ﬁ% at
an initial c@%c’gg? atlon of 5 x-10[err] cells/m . The U937 cgﬁjls can be
stinmulated to differentiate to nonocytes by exposure to phorbol ,
12-nyristate 13-acetate (PMA;, Signma 20 emcal Co., St. Louis, MJ). The

resul ting monocytes have the capacity to rel ease TNF upon stinulation, such
as with the conposit |on of Exarrple 1, 'Béh)re ,, in combi. nat lon with LPS PMA

suspensi ons Ao g Ql i) nso ar roog17t mperarure and
reconstitut ed F ¥Fesh corfpfo8 PM"-of 4p BB Tum<ReOY $o0-%%ncettPht i on of
2 x 10[errd cePexyldfum Cel|l <Q408Bi | i<6y00%ak <Aeq03r [ri@eePIDY 10-99h1} bi-003
excl usi on and sadmit@ut i nelly<guooat ekoldoan 26 2%03PMA oo umtbﬁ dié.ubged
500-fold wt huggg‘gkgt e cul t%e g, B SPpse ntgd";%ho gg Q\LI quot s
of 0.5 m of cells ( O[err cel mp) were B5 culture in 0h
presence or abSeh*& of 0.4 ®P-99F PMA:-RR50f FR)O%%n) 22-924 || <% P2} {bot-P8%n ti ssue
culture plat eSCéﬁm:ton Di cklmsng,_ me:elj Pagds, I\l_.b};xmjﬂ intiddt em2ior 72
hrs at 0.007 | ©0.006 | 0.007 | 0.283 | o0.018 | o0.029
PCT/ CA96/ 00152 4 7 err ' 5% %C er rJ , Fl'hte)';ﬁn Bl - Oe‘())nﬁcentor %(txl, ans %er wel |
were 5 x 10[erf‘]"'é’8 ‘§“anq 1% %% 1 2 -01 . <.006
Nickel <0.01 0.012 | <0.01 0.058 0.020 0.020
Lead <0.0285 <0.028 <0.025 <0.025 <0.025 <.025
Strontium 0.01 0.019 0.015 0.126 0.040 0.063
15 Vanadium 0.009 0.008 0.004 0.011 | <0.003 <.003
Zinc 6.04 5.93 1.95 0.383 14.5 15.2
Tungsaten 0.587 0.436 0.315 0.435 0.498 0.481
Phosphorus 10.6 11.4 3.34 | 676 22.8 14.1°
Titanium <0.003 | <0.003 0.006 0.005 | <0.003 0.004
20 Barium 0.062 0.056 0.058 0.105 0.079 0.117
Chromium 0.025 0.036 0.028 | 0.107 0.102 0.124
Sodium 1250 1570 2770 | 13%00 5350 6570
Potassium - 30.2 32.8 65.4 686 1258 154
Iron 0.018 0.023 0.024 0.008 | .0.036 0.037
25 Aluminum 0.240 0.238 0.052 <0.025 0.790 0.361
calcium 1.22 5.34 2.00 10.2 5.04 10.4
Magnesium 0.757 0.756 0.891 15.8 2.27 3.70
Fluoride <100 <100 <100 <100 <100 <100
Chloride 2120 1860 3110 30400 10900 9110
30 Sulphate 134 154 152 332 1150 1590
Phosphate~pP 1.8 1.3 1.5 <det <det <det
Nitrate as N <10 <10 <10 <10 <10 <10
Nitrite as N <100 <100 <100 <100 <100 <100
Bromide <35 <35 <35 <35 <35 <35
'35  Ammonia as N 98.0 125 130 492 425 592
e

As several- sulfate esters participate in the regula-
tion of many cellular events, such as cell proliferation



After 72 hrs of incubation, 120 [err]l of nedia were renoved and repl aced
by 100 [err]l of the conposition of 5 Exanple 1 and 10 [err]l of sterile
T deroni zed distilTed water, in the presence or absence of 10 [err]|l of LPS
(5 ng/[err]l). After 24 hrs of incubation, any cells and particulate matter
wer e pelgﬁm%/ centrifugation at 350 x g for 10 mn a%ﬁwui ng
super nat e stored at -20[err]C 10 until they were assay for
TNF-[err]. Al the Virulizin sanples were tested on two separate
occasi ons. Two-site sandwi ch ELI SAs wese perfornmed to quantify TNF-a in the
U937 cell culture supernatant.s using TNF-[err] ELISA kits purchased from
Endogen, | aod @f€ferentiatiion, [Samplst Or was, ahinlyded ﬁnzmiIﬁate The protocol
recomende n £ of TNF-[err
doh% bBLoBR an&céﬂEé‘x‘ éé‘%?ez?ﬁ@olﬁ%i yUs % [err]

st andards and test s es were uman pre coat ed

96-vel | pl SAER1ENR {(HeBbatWRFRACtIANALLAY Rhy r?’d’rzesi [RamPlens t er

ext ensi ve yieldded 00O pnséumﬁmf fwhlereae thé(ﬁymmted)fsmnldﬁunan

TNF-T ergr | j t ph t to plates and
incubatsred g?a%aigr ?i C, S(Vé%a‘:i %Bg@ £as t%aralgncu ation, the plates
wer e washeoREepEEarign i ;ttes PSF-?]!‘Y‘UFwFN%‘rﬁ'Xé'd‘eHﬁB substrate was

added to exesultsl sagdeshetlmlz)mnt iof theototahcsulfatdh ionms all owed to

devel op at g ke ARE" 2hY r%gg]ﬁ.sdark for 30 mn. Then 100 [err]l of stop
sol ution ed to eacC to stop the reaction and the plates were

read using an SE‘PYE&E°Fh%‘P¥%rﬁtaBQaS§Sr bave begn sdenkif ind ection
linmtiof thkheacomposdsionpof Mxanile 1 and ArE d@éemsiafnry U937 cells were

Ceter 0o e 158ant DG Heh N Slletos il ol R NI ) o0 o5t

PCT/ CA96/ O(Iﬂzggple 4. These standards indicate that a consistent
product can be repeatedly obtained.

15 - . 'Example 4
This example describes the physical, chemical, and
biological properties of a number of earlier batches of
the composition of Example 1.
Batches of bile extract were prepared in accordance
20 with the method described in Example 1. In addition, the
chemical composition of the batches was :determined and an
amino acid analysis of the batches was conducted, using
the methods disclosed in Example 3. The results are
shown in the following tables.
25



47 Table VI Effect of Conposition on TNF Rel ease from W37 Cells

Conposi tion Batch Nunber . TNF (pg/m) (100 [err]l ) 5

BCD241 “Z900 BOD241- 01 4028
BCD242 6746 BOD247 5534
BCD248 6053 10 - BCD24

5540 BCD250 YO P4/28178 " 5794 Exanple 3 15 BGHEAMIO0IR3, o

descri bes the physical, chem cal and bi ochem cal characteristics of the
conposition of. Exam ple 1. Physicochen cgle characteristics, such as

conductivi- ty, osnolarity, and total solids, for three manufactured 20
bat ches of a corrp05|t|on prepared In aged d s vmth Exarrple 1 were
det erm ned. The=te Y- A v v pRRacicale tho storility,

pot ency, and repemdﬁlcnb'
ﬁ' é Jeasg S 5‘@&

provide a product specification. The
i n-process testsCompositiolfOt ENGYigsi - €.

descri bed i% Exanpdteh Bo. The |§H]p S |,to -Yau n@g je char gristics
are tabul ated
PCT/ CA96/ 00152 48 $98%e VI @823 acqer #i% c§ AP-%onposMPiofs OF Wxanple 1 As
Product s 80202 15.7 13.16 54.95 ND NA
B0203 15.0 72.67 25.5 ND NA
80208 7.8... |- 4.53 | .30 .|i wD ND
10 B0209 8.5 i 2.57 - 24 - |. ND ND
50211 5.6 1.47 | 19.2 | w ND
BO106 32.2 1.16 32.6 ND ND
) B0706 32.7 1.42 26.2 WD ND
.B1306 . 22.3 8.01 48 ND ND
15 B2006 21.7 9.73 38.4 ND ND
B2306 28.5 16.35 42 ND ND
B0213 31.6 21 61 ND ND
RO201/-pH 52.5 1553 216 ND ND
RO201/+pH 55.8 1530 - 280 ND ND
20 €0203 36.1 113 a2 ND ND
0-13/2109 12.1 149 36 ND ND
B27/2806 17.5 28 37 N ND
B29/3006 28.7 26 60 ND ND
B15/1606 26.8 4 - 45 75 ND
e —————— e

25 Note: ND means not detectable, thus less than 0.5 ug/ml
lipids per and/or less than 1.0 pg/ml high molecular
weight polypeptide. NA means not assayed.



O Nhnufacture.Test

Pot ency

Passes t est
CF.R S

(rabbi ts’v%gﬁ&é

al |

Sp

> 100 pg/mM TNF-[err]

Gener al

Pyrogenicity

Sterility Test USP pH

Appear ance
or
15
Et hyl
mat ogr ap

Csm

Cl ear,
no preC| p| tate SoI | ds

l'i ght ye

ecification

—INF-a rel ease ldentrty/Purity Agrees wth reference

Met hod 5

Monocyt e/ macr ophage activa- tion:
HPLC Safety

safety test (mce and guinea pigs) (21

, BETRASEHuhST!

No growt h

not exceed 0.4C Endot oxin
Li mul us Anpebocyte Lysate Test USP 10

Tenper ature |ncrease
Sterility
7.8¥ [err] 0.2

| | owi sh Vi sual

mat ogr aphy Conduct i vi tqonducta%e Demcl]anﬁ m&hance

Mbdel

pH test USP

Inspection liquid with little

| 'fa"bié”iﬂrﬂ mg m

Lyoph| l'i zation
wessE 0N USP

Uv VIS Chmhagmnd?adl onet er
Z) BatehdvovephllescimMixl phywswl {&Dd28hemi c Feaksr ofdnitsindls, pgfmth as

conducti vi ta‘é?% smi,[sa,r ty1§_§d tp

conposi tion

conposi ti orBoﬂﬂZ; (

car bohydra
Proteins an
there wer e B8

10

e

B0203
80211
B0106
B0706
81306
B2006
B2306
B0213
R0O201-pH

15

RO201/+pH

C0203
0-13/2109
B27/2806
B29/3006
B815/1606

20

25 cComments:
l.

>r7g3§n c WaBeri
aijdy §1p 1 g5ty ve
di d3s] wer & pr ep
7.00 16.1
7.31 11.2
7.35 349 -
7.57 34.3
7.57 11.6
8.02 35.6
8.56 33.9
8.01 35.1
7.75 29.5
7.95 445
7.60 50.0
7.890 34.8
7.73 17.0
7.7 22.0
7.67 28.8
7.84 35.0

oae1or} el
aI zsaroundo._ﬁ’a'if
S n,
250 ]
“250 | oses
3175 0.287
627 0.341
627 0.387
790 1.147
651 1.024
623 1.054
628 0.48
877 1.59
1162 2.29
657 ' 0.96
316 0.83
453 0.49
605 0.55
753 1.04
L.

Eh‘gérjldq'i'bﬁ;s felpé R\g‘ tsjrci)l ?ds in the
4f None spl 6 re
[y P gnnel s,
-None 8.1
None | 6.7
' No;le 7.5
None 17.2
None - 23.0
None 17.0
None 21.0
None 19.0
none 858
271 nm NA
0.65 0.D.
266 nm NA
1.6 O.D.
none NA
none NA
none NA
none NA
none NA

Full isotonic PBS solids were added to batches No. B0106 and BO706.

2. Batches B1306, B2006 and B2306 were concentrated two times without
adjusting pH.



30 peptides than proteins in the conposition. Hi gh nolecular wei ght
mol ecul es were not detected. HPLC and bi oassay test nethods for the
conposition of the invéntTon were used to characterize the product as the
buffered Iiquid and the concentrated fornula. The WO 96/ 28175

PCT/ CA96/ 0015 % %M%C results described bel ow indicate that was
the same in ar'P s presentati-ons. A tandem col um reverse- C
nmet hod was used to characterize the conposition of Exanple 1. For this 5
met hod, sanples were |yophilized and then sgconstituted in Buffer A (0.1%
trifluoroacetic acid (TFA)) and were run on a WP60009- C18 ‘col uim (W Pore
Cl18, 250 X 4.6 mm Phenorrenex of Callféyl %tandemvmth a pr| me- sphere
HC- C18 col unn ( tisSemé St e oGP T e

anbi ent tenperature usmn:gno Miemoﬁpbtdtﬁdﬁfef ﬁtﬁd:.%n'ﬂ%%udi I:QO%
acetonitrile), with a flow rate Composdtibnnefi. Ex¥amisle (rr]| sanpl e was
applied to the first colum and Buf f er Awas Tl th t he system'ror 20
mns. Next, .a first linear 3= - ovet 35
m ns, foll 0\%(] b%a_sgggad_wﬁ aerﬁrozlﬂr.Oﬁ_& 91/96 B3°Q‘)\Im°5: 3’&059_

El ut ed conpoundsspersyidet ectedsyi § opti qal abd orban,enat ronp 190 thQB4
nm wth nost ruypg;Rheing deject ed |at sgld ap% 435, The | 1%1 o8
Exanple 1 had a consistently 20 re@rgodum | € patt =rn o rSe-jphase
HPLC in which p&3Sifere segn.22Thg réd¥er|s@phds@7HPL C‘1r7e S¥14r| 10BT ke
lots of the conpustidimm of {he inverwszon are ghoan |nebi 1]333 £
bat ches of ilgi | e sggiLaet ., Which werje pre[ared 53151
~F. .o
Threonine .- 19 .} a3 30 | 148 | 142 | 250
Alanine 173 | 112 24 | 64 | 949 | 1002 | 1423
Proline 1092 74 817}t 639 | 1075
Tyrosine 15 s5 57 43 39 | 205} 135 | 4s
is Valine 121 63 k} § 10 15 367 | 335 | 224
Methionine 970 461 462 13 (107§ 122 { 70
Cysteine 103 90 41 12 86 49 10
Isoleucine 2721 84 95 17 232 | 216 &8
Leucine 58 9 221 | 242 84
20 Phenylalanine 57 200 16 45 80 23
Lysine 191 36 123 | 6 i8 T 15
Total AA ug/ml] 4.53 2.27 1.47 | 1.16 { 1.42 |8.01]|9.73 |16.35

25
Example 5
This example describes the biological activity of
fractions of the composition of Example 1.
The biological activity of fractions of the composi-
30 tion of Example 1 was investigated. The analytical
results are consistent with the biological activity of
the composition being attributed to small molecular
weight components (i.e., less than 3000 daltons). This
was determined through an experiment in which the
35 composition was passed through the reverse-phase HPLC
described in Example 3 and eluted fractions who iscolated
and analyzed for potency by the PBMN-TNF assay described
in Example 2. Significant activity was only detected in
the eérly-eluting peak (F1), i.e., 5.6 to 6.2 mins. which



25 in Exanple 1 and | abeled A-F, were analyzed for their amno acid
profiles on an LKB 4151 Al phaplus_ami no acid anal yzer operated in a
physi©ol’ogi cal nbde, W th post-col urm detection with ninhydrin. The results,

in nmoles/ 100 [err]l, are shown in Table VIII. 30 WD 96/ 28175

PCT/ CA96/ TabI e VIII Amino Acids And Urea Pr ofile i tions
of Exanpl ?%%20 Acids 5 -andUr ea A gc@ic&mgi E
F P-Ser 0. 342 0. 429 0.473 3. 239 1. 454 1.048 Tau 3.438
8. 325 2.515 11. 297 23.005° 47.0E® Urea 23.318. 35.224 146.806
608. 984 98. 489 115. 26 Asp 0. 606 1. 060 1.163

--- 10 igigconsistedtOwith. 488olecular weight34F le&8. €Ha&n 3000548 Ser
1.104 0.83%a 190,49‘32( GaPié xv). - - Qu 2.112 8.257 8.029
13. 333 36. 169 g6?';2 Gy )Ea 465 15. 667 6. 341 12. 625 38.842
82.418 Al a 2. 634 4. 449 3.572 6. 093 32. 662 23.202 15 Val
0.942 0.645 0. 550 1. 311 15. E‘g&]ble x#. 362 Il e - -
B- Al a

0. 102 : ‘ a—tp ' s rce of
bovi ne DNA. The sarrpl es were exam ned ut| I |Wrw1f;é#] P-I abel ed bovi ne DNA
probe generated from bovi ne genom ¢
Sample HPLC Quantity : Osmolarity
Tested {min) . per VWell 'rotal . ~LPS {mOsm)
10 LPS -— " 50 ng - 305 . 19 0 304
Composition of Example ‘13 © -
Whole o 100 pl 519 + 195 | 213 a1s
F1 . 5.60-6.20 100 ul 508 t 82 203 344
F2 6.20-6.55 100 pl 149 44 ~157 281
15 " F3 6.55-7.10 100 pi 306 ¢ BO 1 309
F4 7.10-7.90 100 1 316 ¢ 123 11 309
FS 7.90-8.40 100 ul 390 * 95 84 309
F6 8.40-8.90 100 ul 282 + 103 -24 311
F? 8.50~9.40 . 100 pl 296 + 108 -10 309
20 F8 9.40-10.00 200 ul 341 % 112 36 309
o 10.00-10.40 | 100 g1 33139 | 24 308
F10 10.40-12.00 | 100 p1 | 316 = 101 | 11 DB
F11 12.00-13.60 100 ul 354 ¢ 74 49 311
N F12 13.60-14.20 100 ul 344 ¢ 107 39 315
25 F13 14.20-15.35 100 pl 296 & 117 -9 311
F14 15.35-15.75 100 w1 344 + 108 39 314
F15 16.75-18.20 100 ul 300 * 104 -5 313
Note:

1. Number of patients tested: 3.
30 2. Total TNF-a Released is corrected for release by RPMI Media (13
% 4 pg/ml, 306 mOsm).
3. HPLC fractions 1-2 reconstituted in water; 3-15 reconstituted in
PBS buffer.
4. Columns in tandem are: We-Porex C18 and PrimeSphere. Both from
35 Phenomenex, 250 x 4.6 mm.
5. Volume of LPS per well: 10 aul.
6. Total volume per well: 1000 ul.
7. Sample volumaegs are equivalent.

40 .
Additional experiments were done as follows to show

that the active (TNF-releasing) components had molecular
weights less than 3500 and less than 1000 daltons. Batch
BC0241 was fractionated by carrying out a Folch extrac-



25 DNA. The assay included the sanpl es, spiked sanples, negative an
positive controls, and _standards. The study_was conducted in conplian
with GLP regul ations. This assay detected 3.9 pg of reference standar
Each of the sanples was calculated to contain | ess than 4 pg/m 30

Sampl es A-R

so tested for the presence of various el

anal ysis was provided by the Biotechnol ogy Service Centre, Departnent

Clinica

El ectrol yte

68
10. 2
0.25
386
10

“ndct i vel y coRRERd/RRES 5%%*91&%@%@3‘%‘#&89 e Sos Bladha, s © >

d

ce

d DNA.

DNA.
Thi s
of

| Biochem stry, University of Toronto. The results, in 35 nmol e/ |,
are shown in Table I X WO 96/ 28175 60

PCT/CA96/00152 51 TabIeﬁ{X Electrouyte Cont ent of osi tions of Exa
gn accorg@ing to al., B - 40 g

127

{309, 208362062 3(1®77). The waker layer vad dried On a 2.

55 rofufabico yigia s Higpe Gy, Gedhiier dofie. ook

207

spdytpopcpf|this sokidyyas pyepgredgapsa conpentratipm of

5 SObefagyml. A pcrtion ofl the stodkObBolution Swas lbalied ihto3

condi ti ons.
Tabl e X

10

15

20

25

30

35

¥pustenw| T%) having & 3RO0 e | n peleqddst i bed |

weight cutoff membrane. The Concentrators were
centrifuged at approximately 1500 x g until a portion of
the material had paised through the membrane. The
solution that passed through the membrane was assessed
for potency in the PBMN-TNF assay. The results are

presented in Table XVI.

. B R R = Table XVI = e
Molecular WQightl of Active Components of Composition of
Example 1

SAMPLE TNF Released (pg/ml)
Folch water layer from BCO241 1709
Folch water layer passed through 2318
3500 dalton membrane :
Folch water layer passed through | 2423
1000 dalton membrane

The analysis of the bioclogical activity of molecular
weight fractions indicates, accordingly, that the
TNF-releasing components are less than 1000 daltons
molecular weight.

Example 6

This example illustrates the effect of the
composition of Example 1 on T and B lymphocytes in
culture. .

The growth of human lymphocytes was examined under
carefully controlled conditions in the presence and
absence of the composition of Example 1. Standard
concentrations of lymphocytes were incubated in wells
containing various concentrations of the composition.

npl e

5

27 My

118
0.24

6

n



WD 96/ 28175 - PCT/ CA96/ 00152 52

Tabl e X Elenental Analysis of Conpositions of Exanple 1 A B

C D E F Scandi um 0.620 0. 820 1. 030
1.030 2.020 1.900 5 Ti t ani um 0. 210 0. 310 0. 260
0. 720 1. 180 Vanadi um 0. 030 0. 040

0150 WOMBIS 5 1g0 Gvonium 0. 030 0 040  PCTIGASGHs2

0. 080 0.170 0.190 Iron 0. 300 0. 380 0.510

4. 310 0. 690 0. 760 Manganese 50 020 0 020 0 030 0. 530
0. 050 0. Ni c 0. 030 - 0. 250
0. 130 Yg‘B“CBBHPFl R dna B Juman 1YNP&QFY"-GS WB‘Eoinmabeél%l 0.003
0. 005 Copper the comPogifion i cuiitentrationéOsimildr5£0 thosé. Hét

2.

470 Zinc . . 3 0 3 . 800 32. 900
Gal |'i um ‘6.‘085155 ég%‘.‘bﬁ%ﬂ’ J O‘qt?'(?oﬁ’& ?’8. 88§e952 gfﬁ‘féeg &8 0.015 15
Sel eni um Judgedoby trypamplue dyep@xclusieny)pAccordingly, the7 ggo
é{seni_c 5 c@m@&ﬁitionooﬁ7ﬂ13 invéhtlhi®h was gogggoxic gogﬁgrmal Tg- 828
rontli um . . .

Rubi di um "‘8‘ éoly“‘phg"%%s in c'%"'%% 0. 320 0. 410 0. 490

Rut heni um <defhe effeghiof the gampositiop gpithe surival of o 001 20
Pal  adi um bhUndR?PBMN a¥éStwas exdhied. PBANGORere inSubfPed foP. 003

Cadmi um e 0 003
Si | ver 24 gﬁh 48 hrg ix[l plast%eéﬁfrowﬁﬁ 855“35 Qaglgoxiarzoug <det
Tel luri 4% volymes of Bheogcmposrt{iqgg@nd tigspegcultupyegpedium. @AYH70

Ant i mony thedehd of thi®2period 0 tHe3 numbel. B82survifiny/cells wad06 25

Gosi um . <gtHtbea by 5hdgen bl W, exlgiAR. o s o Gog ot

The term <det neans bel ow | evel of detection. 30 . -Ani on and cation
anal ysis was al so conducted on sanples A-F. For this analysis, the sanples
were prepared as recommended in APHA Standard Met hods For - The Exam nation
O Water And Wastewater, 16th Edition, 1985 or MOE Handbook O Anal yti cal
Met hods For Envi r onnent al :



35 Sanpl es, 1983. Instrunentation for the anion/cation analysis was: (1)
for netals, Jarrell Ash 61E | CAP em ssion, Perkin El nmer 3030 Zeeman
Graphite Furnace, and Perkin El mer 2380 Col d Vapour AA; (2) for anions,

Di onex WD 96/ 28175 PCT/ CA96/ 00152
53 2000i | tograph; and for conventional, Skalar ed Fl ow
Anal yzer . Q@% 2ﬂplts in ng/l, are presented in Table Xﬁﬁéﬂéﬁsﬁﬁg%/28175
PCT/CA96/00152 54 Table X Anion And Cation Anal ysis O Conpositions O
Exanple 1 A - B C B2 E F Silver

<0. 007 <0. 007 <0. 007 <0. 007 <0. 007 <.007 5 Beryl lium

<0. 003 <0. 003 <0. 003 <. 003 Cadn1un1 <0. 003
<0. 003 <0. QQ <0. 04

<0.04  <0.04 g f&@ez.msoowlvmf&tpm. After ﬂcasﬁuonq,p&s ~ <0.005

0. 006 <0. 005 ppedjonpogjtj_on nggQ@g 043 0. 138
0.112 0. 21010 '“'Nangan€§€“' % 81 0 283
0.018  0.029 Ml ybdenum 0_Na.0t Uive e fo o Wl By Trypan Bt (1 <0. 006
<. 006 N ckel Concentration<0.01 0.012 A#281ws 0. 058 Aun0a8RR 0. 020
Lead - (el 25 Zero@ifte <0. 825% viatde}025 <ON@.2% wviabler. 025
Strontium numgé)é 0.019 0. 015 0. 126 0. 040 0. 063 15
Vanadi um _ 009 0. 008 0. 004 0.011 . <0.003 <.003 Zinc
6. 04 5,93 ©01.95 | @288 | 14 8-23 (33) 15 2| Tung®ti@n(14) 0. 587
0.436  0.315  #435 | 0.498..| 0.48M43 (1) |, 0.1 (21)
10 so - —: 6.10 (14) 0.23 (33)
100 - 0.15 (21 Q.18 (26)
200 0.48 (69) 0.23 (33)
LPS (ug/well)
1 0.30 (43) 0.28 {40)
15 10 : 0_.25 {36) 0.13 (18)
bPatient E.S. '
0 1.302 0.70 (54) 0.33 (25)
25 0.65 (50) 0.15 (12)
50 ' 0.68 {52) 0.38 (29)
20 100 0.75 (58) 0.23 (18)
200 0.65 (50) 0.20 (15)
LPS (ug/well) '
1 0.60 (46) 0.53 (43)
10 7 7 | 0.5 12y 0.15 (12)

25 ' Approximately 1 x 106 cells plated/well 1n triplicate.
2 Actual number of cells counted/well (xlO)

The above data show that the number of surviving
30 cells fell at 24 and again at 48 hours; however, the
number of surviving cells in the presence or absence of
the composition was not different. Moreover, increasing
volumes of the composition had no effect on survival.
Thus, the composition showed no cytotoxicity to human
35 PBMN.
The ability of the composition to stimulate lympho-
cytes was evaluated in the following 3 indicator systems:
1) stimulation of lymphocyte DNA synthesis; 2) induction
of lymphocyte-mediated cytotoxic function; and 3)



Phosphor us 10.6 11. 4 3.34 676 22.8 14.1

Ti t ani um <0.003  <0.003 0. 006 0.005 <0.003 0. 004 20
~Barium 0.062 0. 056 0. 055 0. 105 0.079 0. 117
Chr omi um 0. 025 0. 036 0.028 0. 107 0.102 0. 124 Sodi um
1250 1570 . 2770 13900 5350 6570 Pot assi um 30. 2
32.8 WQ26/28178 686 125 154 lron . ICASORPIR2 (o 023
0. 024 0. 008 0. 036 0.037 25 Al uni num 0. 240 0.238 .
0.052  <0.025 0. 790 0.361 Cal cigyn 1.22 . 5. 34 2. 00
10. 2 5.04 10. 4 Magnesi um 0. 757 0. 756 0. 891 15.8
2. 27 Indudtién 0¥ monocyte/madEéphage-nkdlated €¥b8toxic flAE- <100
<100 Chl ori The %12g 1860 f31%§? scggégo-« cad9900 9110
30 Sul phay - se Legyy were ciesen lor 3Because ;

1590 Phospithey measure imgunologig¢aB functipng that have been <shown <det

Ntrate asgh be assiRiated with aiffesdft clinichd parametdfs in <10
I tri )

Ammoni a as immune fwy@tion als¢2€an be m@inlated jmpcancer gagients 592 As
seve: al SU'f{}ﬁ&e@}vﬁliﬂﬁx EF.EEEQE?_&'[ Biblo i’&g% ;iizllgf%nsbi fABdLEyimgy cel lul ar
events, such as ce roli atio . . '
PCT/ CA96/ 0GPy Ry B8t SFNL T TR B0 Ee of 58 ABLFAL sl fate
i ons bef or SQRPNNG: Procedukpdr arg spresenkad dediovpl.e; sanple D (i.e.,
unfracig onat ed), the nonhydrol yzed sanpl € yi<eldéd*1000 [err] M sul f ate,

wher eas t her hyst DinyZ#£eli it GE aymphokyebdpNA 18Pt enid :Mctmphetigon Since the
sul fate ion coniehtanmtoptinal. rstdmadatihgr caneehtyatriany ofs phiytene-r esul t s
suggest that 288ggliutimin ofPHA)sul fate ions present are sulfate esters.

Physi cochem cal standards have been identifie r
15 Counts

Stimulant Per Minute

Medium - 374

PHA 125,817

Composition (#222) 1,116

Composition (1:10) 1,021

20 Composition (1:50) 649

_ Unlike the prototypic mitogen, PHA, it was noted

_ that the composition of Example 1 did not stimulate

25 lymphocytes to undergoc blastogenesis and cell division,
which is consistent with these results showing little or
no stimulation of DNA synthesis by the composition.

2. Stimulation of lymphocyte-mediated cytogoxic function
30 and comparison with an optimal stimulating
concentration of IL-2:

IR P

Lytic
Stimulant Units
Medium : 30.8
35 : IL-2 472.5
Composition (neat) 48.1
Composition (1:10) 33.3
Composition (1:50) | __ 44.8




10 the conpositiomr of Exanple 1 and are essentially consistent with

earlier studies,

Exanpl e 1.

determ ned and an amno acid analysis of t

with the net hod des

Exanple 4 This
properties of a
hes of _bile

A%

In addition, the chem cal conposition of the batches was

e bat ches was conduct ed,

usi ng

( which are described in Exanple 4. These standards indicate
that a consistent product can be repeatedly obtained. 15

exanpl e descri bes the physical, chem cal, and biol ogi cal
nunber of earlier batches of t he conp05|t|on of Exanple 1. B,
extract wereWO%28¥8d i n accor dance 20

t he met hods disclosed in Exanple 3. The res Its are shown in the follomnng

tables. 2
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PCT/ CA96/ 00152 56 T%Hrikél£h£h§ﬁb€a£yﬁzﬁn§£aﬁdratbﬂEaEIugh EaéybGScon-

ormoe) 1 on® ek GckiT, r-a, cug somporitiop gaa bk BILENO,
Batch No. (lumphiocyte cyEobexirity. f@lmmq@qa pt weprpg;ﬁf
(B%SB;] g/ m)s BO?éE:mulated ﬁlghe compodi€fon was %z%ally iBntical to NA
15. 0 72 é@hat of fgeSnegativREFongrol (i. ?WK gﬁfﬂgm) NA Bg?gB
b 30 3 stynE)umion of mol;llD 19: gxategogl(r)tgq}: ic fun?:t by
ig?; 24ND ) the compesitien: cgﬂgaggggg with IFN- T;nd LPS; A’ N ND
ND Bo706 1° 32L88) 1.42 . 26.2 ND ; ND B1306
22.3 8.01 Srie S SESSAE N =W i rE
Stimulant '(E/T=20/1) . Cytotoxicity _
Medium ' 4.3
IFN+LPS 24.4
15 Composition (neat) 19.7
Composition (1:10) 20.0
Composition (1:50) 11.5
20 The composition of Example 1 was capable of
stimulating peripheral blood monocytes to express
tumoricidal function in a dose-dependent nanner. The
magnitude of stimulation is comparable to that elicited
by the prototypic macrophage activator combination of
25 IFN-y and LPS. It is important to recognize that the
action of the composition in these in vitro assays did
not require the addition of endotoxin, as in the case
with any other macrophage activator.
30 Example 7
This example illustrates the results of assays con-
ducted to survey what, if any, cytckines are present in
the composition of Example 1.
Samples of a bile extract (50 ul and 100 gl aliquots
35 per test) prepared according to Example 1 were tested for

the presence of the following cytokines (sources and
detection limits of the ELISA immunoassay kits used are

noted.parenthetically): TNF-a (Endogen, Inc.

(5 pg/ml));

IL-la (Endogen, Inc. (50 pg/ml)); IL-18 (4.3 pg/ml);



15 B2006 21. 7 9.73 38.4 ND ND

B2306 28.5 16. 35 42 ND ND B0213
31.6 21 61 ND ND R0201/- pH 52.5

1553 216 ND ~ ND RO201/ +pH 55. 8 1530

280 ND 20 0203 36. 1

42 R@"’”“’ ND 0- 13/:2109 12.1 149 ’“’c‘}‘}é’é”

ND ND B27/ 2806 17.5 28 37 ND

ND B29/ 3006 28. 7 26 6560 ND ND B15/ 1606

26.8 41 45 75 ND 25 Note: ND means not
detectabl e, GMsESFeg{Enibgén ) Ind.en;] Rrn-ol i(BhdsgeR) A/ #125 than 1.0

Lerr]9/ M hi qRaVRhEEH' AhgHEL AL, MARIPTLIE: (AEVARELS digfndSadyed. VO

Table Xl |1 PARS-cAP, Pgiml) balIENTy HiSobPgdndilseunpe] i iHs-lof (Mavanamd Bat ches
of Conpositi wagnetiE¥anphe.) [Gedualiaieq;Cenvhafriy sé}bﬁb’n@"t%e W, VIS

CUni {5/ o3 pBatiLBysoaha Tuk nel sygtdadta et 8 )iy gprocedipa
10.5 B0202 usedswere gceprding Aggthe inddvidual kit\ehdnstruddions(203

7.3 17.7 which 88f be easﬁﬁ?follow&ﬁ5bgnhn o¥difar®Pi& i sah .00 16.1
250 0. 453 09 7. 259

e 3. ] 31, 1.2 .
0.594 Nono_ Tt BEB dprarnifien that EhS Sompdsitinn of tng ggwens  \one
7.5 B0106 ¥ign containped no me@purable Jegdls of awmneytoklihe? BO706 7.57

11.6 62 : $ N - -0 B1 1 B 63 _ 790
10 628ested, thedd be;%g‘g? ay 33-9 ;533?18-1{@, %6§I 1%, 1 024

1. 147 No . Q.15 6 .533.9
None 21. oegiﬁoes&'z“g?%la“d- Y, as 38531.‘1’”“ in Pahle XVIgdne 19.0

Composition '

15 Cytokine (pg/ml) 50 ul 100 ul
TNF <5 <5
IL-18 —-— 6.5
GM-CSF <5 -—-
IL-6 <7 . ——
20 IFNy <5 —~—
IL-lc <50 ——
IL-4 - <3

IL-8 (ng'/ml) _=====é===<=4=.;7===

25
Example 8
This example describes pharmacodynamic studies in
mice with the composition of Example 1, including the
direct in vitro effect of Virulizin™ as well as the
30 effect of Virulizin™ administered in vivo on murine
peritoneal macrophages.
Peritoneal macrophages were harvested from C57BL/6
mice 72 hours after intraperitoneal injection of 1.5 ml
of 4% protease peptone. The macrophages were then sti-
35 nulated in vitro with medium alone, 50 ng LPS, or
VIRULIZINY. Measurements of the stimuiation was done



B0213 7.75. 29.5 628 0.48 none 858 R0201- pH

7.95 - 44.5 877 1.59 271 nm___ NA 0.65 O D.
R0O201/ +pH 7. 60 50. 0 1162 2.29 266 nm NA 1.6
O.D. 20 7 90 34.8 657 0.96 none

NA 0-13/ 21 17.0 316 0.83 none FCTICAI6/001S2 \ )\
B27/ 2806 7.71 22. 0 453 - 0. 49 none NA

B29/ 3006 7.67 28. 8 605 0. 566 none NA

CB:é?rirégtog Z 8|A—:UIin| 28?8%’% %&%I(% Eéd&%é)aﬂﬂgdm?o at chés No. BBI?OESand

BO706. ‘2. Bat cmcs:epaotmm@msmsw;mr the obreigs aiemyehm levais

wi thout adj ust ijRg a1 icatdeBériidents . stand d

PCT/ CA96/ 00152bE§ Tg 3 Xg’; m no Aci d O%rrp ar o%r% v I? I |er mﬁa{'ches of
Conposi tion of P “as' 1856 “han 1@*020955-0209
B-0211 01/ G6 omedlsoe'rabne xmnwmmﬂyf'nenduced I slight increase '

113 _Sehbir _ 44
115 308 Gyol (i tin oeitve a8 e e e £ Bekste

Hi sti di ne dlum) lgyels (120 p 9’9‘6)r %131 BE3cin sompargson

Ar gi ni ne to LPS (2225 pg/ml) was itk a strong sthmdlait e macro-

19 13 —nl . 7 112
>4 0 949 p{tggz %‘% 5% §1 %sf% %ﬁ%ﬁd”‘%ﬁe production was %ato. 24
817 639 Mb7s Tyrosi ne . 15. . 55 57 43 - 39 205 135 45

15 Valine 121 63 To31 Tq,gle xip © 367 335 224

In v:ltxo stinulut.{on of Protease Peptone Macrophages

Macrophages Stimulated With: TNF {(pg) Mean NO (uM) Mean
Medium 120 - 0]
15 LPS (1 pg/ml) 2225 11
" Virulizin:
1l:2 62 0
1:5 181 4]
1:10 . 206 0
20 1:20 202 0
1:40 232 0
1:80 142 0
1:200 | 122 0

25
In vitro synergy of Virulizin™ with LPS for TNF-a

release was also addressed. Peritoneal macrophages were
harvested from C57BL/6 mice after the same aforementioned
treatment. The macrophages were then stimulated with 50

30 ng LPS alone or LPS with different dilutions of
VIRULIZIN™. As above, TNF was determined via ELISA. As
noted in Table XX, LPS alone induces about 2900 pg/ml of
TNF~a release from mouse peritoneal madrophages in vitro
compared to 262 pg/ml for medium. When LPS is combined

35 with VIRULIZIN™, there is about an 800 pg/ml increase in
TNF-alpha release at dilutions of VIRULIZIN™ 1:5 and 1:10
and enhanced release to at least 1:40.

-



Met hi oni ne 970 461 462 13 107 121 70 Cysteine

103 .90 41 1286 49 10 I sol eucine 2721 84 95 17
232 216 68 Leuci ne 58 221 242 84
20 Phen Ianlne 57 200 16 23 LyS|ne
191 Xw% 6 18 15 Total AA [err]g/n?ég 2 2. 27

1. 47 1.16 1 42 8.01 9.73 16.-35 25 Exangle 5 This exanpl e descrlbes t he.
bi ol ogi cal activity of fractions of the ¢ %p05|t|on of Exanple 1. The

bi ol ogi cal activity of fractions of the conposi- 30 ti.on of Exanple 1 was
i nvestigated. _The_ anal,tlcayﬂresultsrﬁnbl%dmtlstent with the blologlcal
activity of the cgn-o_k | ek ' '
conponents (i .-es St .
experinment in opte el i

dymdugh tﬂue(un) -

rever se- phase mahgmdescrlbed in Exanple 3 andke ut edg %rac IOEX ? isolated
and anal yzed fg* 3tenc¥ by the PBM\- TNF assay {lescri e
Si gni fi can Rt Yonly detected in the egarl y2%®Putihg ;9eékt GF:i) ,
i.e., 5.6 to 61BS rtﬁn!glmm Chmposiyion06f E3anple 1:
PCT/ CA96/ 00152 59 i gsgonsi stent with a nol ecul al wej-gbt of Iass & agy 3000
dal tons (see Tabl e i(\/l) Table XV 5 Ef §ect K o Frhctions of :
Conposi tion of ExarTEIFz 1 Eluted by Reverse-Phasg¢ HPt on iI'NF“R%I*eés-é From
LPS- 1 nduced PBMNs ThRR9 err] Rel eased (pg/m) 3500 13.5 2 2.5
10 1140 e _ .- x. | Beoo 27.1 2 11.6
1:80 By o 3000 10.1 ¢ 1.9
1:200 Lo T - . 3400 9.7 + 1.3
1:1000 3200 9.4 ¢ 1.2
IFN-y (100U) + LPS (5 ng/ml) 6800 74.1 t 0.6
15 IFN-y (100U) + Virulizin: '
1:5 ' 512 46.9 %0.6
1:10 625 57.3
20 In vitro synergy of Virulizin™ with LPS for nitric

oxide (NO) was addressed in the same procedure as above,
except NO was determined in the supernatant of the
treated macrophages. As above, the assay for NO is
spectrophotometric and uses a Greiss reagent. As noted

25 in the table above, LPS causes some release of NO (9 uM).
VIRULIZIN™ in synergy with LPS induces a marked increase
in NO producticn (13-27 uM) to Qilutions of 1:40.
VIRULIZIN™ by itself did not induce release of NO by
macrophages. |

30 In vitro synergy of Vlru1121n““ with IFN-y for TNF-a
release was studied, using the same peritoneal mouse
macrophages derived from C57BL/6 mice treated as above.
The data are included in the table above concerning
"Synergistic Combinations.® As shown, peritoneal mouse

35 macrophages exhibit a baseline release of TNF-a after 24
hours of in vitreo culture. The same macrophages
stimulated with either LPS or IFN-y release almost 3000
pg/ml of TNF~-az. When VIRULIZIN™ and IFN-y were added to-

-



Sampl e HPLC Quantity ' Csnol arity Tested

(m' n) per \Well —Tot al -LPS - . (n0sm 10 LPS

50 ng 305 [err] 79 0 - 304 Conposition of
Exarrpl e 1wm§, 0 100 [err]l 519 [ erpéTielfsmo152213
415 F1 0-6.20 100 [err]l 508 [err] 82 203 344
F2 . 6.20-6.55 100 [err]l 1g§ [err] 44 -157 281 15
F3 6. 55-7. 10 100 [err]| [err] 80 1 309 F4
7.10-7.90 e l
7 908 40 ge}'g ri Eﬁt relea?él% de gﬂF-&zet d:ﬂnnish%%g %?Q%nlzgr:g 40-8. 90
100 [err]l  SOB [kBe P Eb atmeLPf LPS andsH“F? have amg agiflidime 100
[err]l 296 eif ek HASTNF~a Ifelease. 309 20 F8 a 9. 40- 10. 00
100 [err]l 341 |. 2 ). 0,40 100
[err]l 33 [errI?‘ ?gg}a syxﬁﬁﬁv of VJ'%%gﬁﬂ%iuﬁ(}E}o % NO 100
[err]] 16 Hedieesel yas studied, using thel spme peritoneml mm 100
[err]| Sthdr@iphhold derivdd from csAL)eFhdce trodfeded hilive. 100
[err] | 344 107 luded i1 % 14.20-15. 35 100
[err]l 296%&“‘?1?’3 ingluded in ffbrl'f4a Ove |GORGENRInG 1
[err]] 344 "syeergisgdc Combinati@is.'r13s shows, 76PS8armd IFN-<PO [err]|

“Z’OOT t10|4 N 5:1|gnle each eshdnblaeno Elslrm&t%nof 9pahaggtﬁsntested(133- 20
. Oota a e e ease a *
pg/m, 3 %i#ﬁééﬁ?r %ﬁﬁl 2 ?‘%’S%%P FE*‘M %ﬂd\%ﬁ? 3-15
reconstit ut ed uarl% ingfrie@ase an EOIm:bmtiqmr(dén'ﬁar BM) W@brc]m&% and

Pri meSphere. Bophiay @wcomblnatfbﬁww,an%&r&-é} mnﬁ gne of LPS
per well: 10 [er

| upe Il err 7. Sarrpl e
vol unes are ecﬁﬁ?féﬁt‘rewmﬂ&é?g?ﬁﬁa‘l’ "3% “ﬁé B E%ﬁ% as follows to
show t hat t he AIRULEZINPNHxr sbnhsnag).onmmndlm@-vhmihqnbesuﬂar
15 production but inhibits TNF-c release.

. In vivo production of TNF-a over 72 hours was
studied on macrophages harvested from C57BL/6 mice that,
prior to harvest, were treated with nothing, injected
intraperitoneally 72 hours previously with 1.5 and 4%

20 protease peptone, or injected intraperitoneally 72, 48,
or 24 hours previously with 1.0 ml Virulizin™ diluted
1:10 in PBS. The macrophage monolayers were treated in
vitro for 24 hours with IFN-y (50 p/ml), LPS only (5
ng/ml), or the combination thereof. TNF and NO were

25 determined as recited above. The data are presented in
Table XX.




wei ghts | ess than 3500 and | ess than 1000 dal tons. Batch BC0241 was
.fractignated by carrying out a Eaolch extrac= WO 96/ 28175

PCT/ CA96/ 00152 60 tion according to Tamari et al., Agr. Biol. Chem, 40
(10), 2057¢wg}3Refrd977). The water layer was dried on a rotxMieadsetshe! d a
light brown, granular solid. A stock solution of this solid was prepared at
a concentration of 5 5 nmy/m.- A portion of the stock solution was | oaded
into Centri/por Centrifuge Concentrators $5pectrum Products, Houston, TX)
havi ng a 3500 or 1000 dal ton nol ecul ar wei ght cutoff nenbrane. The
Concentrators were centrifuged at apprfableaXXIy 1500 x g until a portion of

2 al passed UNr oud e NeNnpr ane. € SOl ULT O that,
passed through t heTHEMp% Ho Mé"&gegi'eﬂ WWPH&’PBW?NF assay.
The results are-presented in Takle oAt ce ' Tabl e
XVI Mol ecul ar Wi giMagrophags Harvestédomgmnent s a4 vienposi ttnpn of Exgppl e 1
SAMPLE 5 Mitd-infeeted dithd (pg/ nl ) Stindutdnt Wat esgrmiyer frpnm BC0241
1709 20 Fol Ei'l’l ter [ayer passed through ) 23Tq 3500 _darton
menbr ane Fol ch \arer | ayer passed throug Medium 242%35]000 d%l t on
menbr ane 25 The anal ysis of the bifol offifcl qctivi492oRSrbiRedf ar
wei ght fractions indicates, ‘accordingly, [hatteshe TNF- sey®dgsing emrponents
are less than 1000 dal tons nol ecul ar wei ghtpey3Qyps 6,300| 40.9 & 3.8
Exampl e 6

10 Protease Peptone (72 hrs prior) Medium 335] 0.9 = 0.5

Tl ey 83| 48.6 £ 1.7

LT - wes 5,975| 23.2 & 3.4

IFN~y+LPS 10,875] 55.8 £ 1.9

Virulizin (72 hrs prior) Medium ) 258| 1.2 * 0.6

15 IFN-y 425| 37.5 + 2.6

LPS 3,300 4.0 = 0.9

IFN-y+LPS 4,650| 54.0 £ 0.9

Virulizin (48 hrs prior) Medium 350 8.5 £ 1.8

IPN-y 560| 62.0 = 2.5

20 _ LPS 5,300] 36.5 + 1.2

IFN-yY+LPS 12,475 58.5 * 1.6

Virulizin (24 hrs prior) Medium! 248 2.9 £ 2.1

IFN-y 475] 44.1 2 0.7

_ LPS 9,025} 12.5 * 2.4

25 : IFN-y+LPS 12,375} 52.8 * 0.6
L -

As described, the release of TNF-a from macrophages

was examined in the absence of a stimulus or with IFN-y,

30 LPS, or LPS/IFN-y after 24 hrs in vitro culture. Mouse
peritoneal macrophages were shown to release little TNF-a
after in vivo stimulation with VIRULIZIN™. When the
“harvested macrophages were exposed to IFN-y at 24 and 48
hrs prior to testing, they showed a small increase in

35 production of TNF-a. By contrast, harvested macrophages
stimulated with LPS at 24 and 48 hrs, but not 72 hrs
prior to testing, showed enhanced release of TNF-a.
Likewise, there was a synergistic effect of LPS and IFN-y



This exanple illustrates the effect of the conposition of Exanple 1 on T
and B | ynphocytes in culture. The growth of human |ynphocytes was exam ned
under 35 carefully controllTed conditions in the presence and absence of

the conposition of Exanple 1. Standard concentrations of | hocytes were
i ncubat ed WO%@#1?8 cont ai ni ng various concentrations of HMSH on.

WD 96/ 28175 PCT/ CA96/ 00152 61 Wen
normal T and B human | ynphocytes were i ncppated with the conposition in
concentrations simlar to those that are used clinically, there were no

adver se ef f ectendsaysrsteeil macnopbages| thatlywerx ctigiudlatedcdr dndgsy, the 5
conposi tion Of?%gebﬁﬂ |1y1ﬁy§§hgggtgo§égt% fghormal T and B |ynphocytes in

cul ture. The ect of e conposition on the survival of, human PBWN al so

was exani ned. PBMNsE Q jon, PLoNO PYen g/ 4 s Haﬁl s¥uddeqdi crovel |
plates with vawimsxnal&opmdejmw ahlde testip conden rth Galnes Sonditions e
ot mated By (GSactiBhd dieyd Yuel repBct B ngto Yiiuddldn ®! thetEs
PCT/ CA96/ 00152988 & 8RRl J\ARONEANSONS: XEGASET Of ¥hneasymest At 26 ARGubat i on
wi th Conpositi a8 hisExftet cintddperditonedd PRjecvion \Wt IvIRULTDZZNen Bl ue '
(Xlo[err])[errkhereinafter IP virulizin™). when the harvested cells
were incubated with IFN-y, there was a marked release of
10 NO, and the harvested macrophages that had IP VIRULIZIN™
at 24 and 48 hrs priqr to testing showed an exponential
increase in release’of NO, which fell back at 72 hrs
towards the baseline values of IFN-y alone. When the
harvested cells were stimulated with LPS, they showed a
15 markedly enhanced output of NO, which was once again ob-
served for the 24 and 48 hrs VIRULIZIN™-treated macro-
phages compared to macrophages that had not received IP
VIRULIZIN™. The harvested macrophages that had received
IP VIRULIZIN™ 72 hrs before responded no differently than
20 macrophages that had no VIRULIZIN™ pretreatment. Final-
ly, when harvested macrophages pretreated with IP
VIRULIZIN™ were incubated with LPS/IFN-y, they showed
ehhanced production of NO compared to macrophages not so
pretreated. The maximum response was with macrophages

25 pretreated with VIRULIZIN™ 48 hrs before harvesting and
testing.

~ Example 2
This example illustrates the activation of monocytes
30 and macrophages with the composition of Example 1 and
methods for testing same.
Investigations have shown that the composition of
Example 'l will activate normal monocytes to demonstrate
cytotoxicity towards the Chang hepatoma cell line, which
35 is used to measure monocyte toxicity, and that the
monocytes and macrophages from cancer patients (e.g.,
those afflicted with cancers of the cervix, ovaries,



5 Concentrati on After 24 hrs After 48 hrs

([err]l/well) Zero time No. (% viable) No. (% viable) Patient S. Z
0 0.70[err] 0.23 (33) 010 (14) 25

0.43 (61) 0.15 (21) 10 50 0.10 (14)
0.23 (33)W0Q¢28175 0.15 (21) 0.18 (PGHCAKMO1S2

0.48 (69) 0.23 (33) LPS ([err]g/well) 1 0.30
(43) 0.28 (40) 15 10 71 0.25 (36)

0.13 (18) Patient E. S. 0 1.30[ err] 0.70 (54) 0.33
(25) 25 ear/nose/throat,0afd ébd@dmetrium/uteris,( 233 ehronic

0.68 (32) elod@n%%s(ig%kgﬂia) h aye n stimulaﬁﬁdbgy f?f 0. 75 (58)

0.23 (18) 200% 5 LPS
([err]g/me||)cqpposition to attack an@ Ry tumor cehgs5gegdypd10
0.15 (12) from @&hkSsamé?patlent[err] Approximately 1 x 10[err] cells

(xioler 3. The afiare Rafriénfihnd, SHFIRnde® ninckitiual ¥opceion; | |
fell at 24 arm’saé%ﬂ%‘ testgdhinr Shenpresence ofe mﬂmmposxsum ofngheel s in
the presence inveritionc andf thBebasiBopt bé@duM F o0 ithdise’ @xpairimeleseover,

I ncreasing v h 0s ef.fec n surviwval. Thus, the
conposi tion g% ffh%? §§PCI?ﬁi§2p€ ha Eﬁﬁ n e gb%hﬁty of the
conposi tion td{umqymed °F9§bﬁ§e eyte'somimdﬁmm ®eilie Linesonndg 3

i ndi cat oro sy HutiGlogbuss Tulidkratedsph bynmdﬁcﬁu@%yswslaw gor2) induction

of Iyrrphocyt esm ated cytotoxic funct I on; and 3)¢
The method requires 1solation of monocytes/macro-
phages, which is accomplished as follows: Venous blood
is collected aseptically in heparinized Vacutainer tubes.
15 Sterile preservative-free heparin is added to a final
concentration of 20 units/ml. The blood is diluted 3:1
in Hanks balanced salt solution (HBSS), layered onto
lymphocyte separation medium and centrifuged to obtain a
band of peripheral blood mononuclear cells (PBMNs) .
20 After centrifugation; the mononuclear cell layer is
_recovered from the interface, washed twice in medium
(medium is Roswell Park Memorial Institute [RPMI] 1640
media supplemented with 10% heat-inactivated fetal bovine
serum, 50 units/ml penicillin, and 50 ﬁg/ml streptomycin)
25 and monocytes are enumerated by latex ingestion.
Monocytes are isolated by adherence in 96-well plastic
plates (for 2 hours at 37° C, followed by two cycles of
washing with medium). Adherent cells are estimated to be
greater than 90% monocytes. Wells containing adherent
30 cells are incubated overnight in the presence of
VIRULIZIN™ (1:10-1:200 final dilution). Then, adherent
cells are washed to remove VIRULIZIN™ and incubated
overnight with tumor cells. The tumor cells are main-
tained in medium in which endotoxin concentration is
35 guaranteed by the manufacturer to be low and is
non-stimulatory in the assay.
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i nduction of nonocyte/ macrophage-nedi ated cytotoxic func- tion. These tests

were chosen for ‘the screen because they neasure inmunol ogi cal functions

t hat have been shown to be associated with different clinical paraneters in
5 patient SNQPPBIM| i gnant di sease. These indicators of i RAHGAAMSX | on
al so can be nodul ated in cancer patients treated with different biol ogical
response nodi fying agents, such as IFN or PB-2. The results of the initial
screeni ng procedures are presented, bel ow. 10 1. Stinulatto%(ﬁ | ynphocyt e
DNA synt hesi s: conpafe¥oStidigs Hsing idatandard seldglinaceiCrati on of

g?ytore-tﬁagg|Uttéﬁfbdiﬂﬂﬁ)laballed Chang hepatoma cells are used becduidlls
i mul an

Rer nut, e diu E 374 PHA

125, 817 Conposi t THHE (9§Q§2)1'¥'ne s R"ﬁ?ﬂ%‘-’%"&p&a Prshrel. kijler cell; o1 oo
Conposi tion (1:5eytotoxicity.c4Fhene| kepatanatorgegpbunaortcglhs &\, it was
noted that the couaasitd YanereRtasele rorblhyidls ati B¥kabeorDrardePhocytes
t o undergo blast&?p esi § .and,.cel | |¥¢g#on, whi_ch |§,con§|stent wth these
resul ts showing f¥Fit1) EH F3HILELBF &5 ﬂg%&‘syﬁ hesEsTpvatie 1s
conposi tion. 2. @sédnbegause dt Fadpacesll-inkt dhedpdpteauxrangenanion 30
and conpari son Wehbvé prUdr®d byl va¥Y 8hd ehe FraCRatdbl o stt-£o 3011C
Sti mul ant ni ts _

After 24 hours, supernatants are collected and Slcr

10 release is quantitated. The percent specific
cytotoxicity is gg;culatéd as: a

% specific release =-%E§ x 100
In the equation above, E = CPM released from target cells
15 in the presence of effector cells; S = CPM released from
target cells in the absence of effector cells; T = CPM
released from target cells after treatment with 2% sodium .
dodecyl sulfate).

For studies using autologous tumor cells, these

20 cells are obtained from surgical biopsies, labelled with
Slc, and used in the same way as the hepatoma.cells
described above.

Preparation of peritoneal and alveolar macrophages
is done by the methods described in Braun et al., Cancer

25 Research, 53, 3362-3365 (1993).

Using this protocol, the composition was found to
cause monocytes from healthy donors to exert cytotoxicity.
toward the Chang hepatoma cell line. Subsequently,
whether monocytes and macrophages from a cancer patient

30 could be stimulated by the composition to attack and
destroy their own particular tumor was investigated.
Using similar protocols as described for the standard
cell line (Chang hepatoma cells), monocytes and/or
peritoneal macrophages from cahcer patients were

35 isolated. Peritoneal macrophages were isolated from
peritoneal fluids collected at the time of laparoscopy.

»



Medi um 30.8 35 I L-2 : 472.5

Conposition (neat) 48.1 Conposition (1:10) 33. 3 Conposition
(1:50) 44. 8 WD 967 28175

PCT/ CA96/ 00152 64 Unlike the prototypic stimulator of te cz}o-
toxic fun®NOMBIS .2 the conposition did not elicit 5‘%@""0

cytotoxicity. The nunber of lytic units 5 stinulated by the conposition
was virtually identical to that of the negative control (i.e., nediunm. 3.
Stinmul ati on of nonocyte- nedlated cytotoxic function by the conp05|t|on

conpari son wi tFhe FPPRResition %Nm tolgctivate AMirighenallant (E/ T=20/ 1)

Cytotoxicity MachoGytes and peritoneal macrﬂpﬁaé&@“fﬁﬁi 2 p

24.4 15 qg é&tlon neat % 1ent (itEO)
20.0 ConpositiGR |1 %g) ncer fbgcfocyt°t°x q+ﬁ¥ Faﬁ of Exanpl e

1 was capabl e BrRtsentls @wmdymon giedds. bTbéd ebfect vas mmpamab&e to
tunori ci dag fuﬂﬁtb@ﬂtéﬂ auéosa:die &banﬁ "€he JERb IR i 3¢

stinulation is ab t hat eI|C|t prototypic crophage
acti vat or conb?ﬂgnﬁgé 3E§¥ %F%F°mlﬂ Ratient, ngﬁt to
recogni ze thatovheiant¢iant Wéna(aiq@ofnundntonberutimulated:mq gheays did
not require t héoﬁ?&itﬁh oo GRAUK  iaha ﬁ%st?o&hﬁxgaé%(ﬂaﬂq t?)sl\éroEQ&is

macr ophage actix iture.

10 . - » 13 S
ophage _ jes with the C it

Because the séfeening prqcedufeshdemonstrated that
the composition does not stimulate lymphocyte functions
but can stimulate monocyte functions, subseguent studies

15 were aimed at further characterization of the monocyte/
macrophage stimulatory activities of the composition. A
number of comparative studies aimed at determining the
dose response characteristics of the composition in
stimulating monocyte/macrophage tumoricidal function wére

20 performed as well as testing different batches of the
compound. The main emphasis of the studies was to test
the capacity of the composition to simulate tumoricidal
function in monocytes and macrophages from different
anatomical sites of cancer patients. For these

25 investigations, the following were relied upon: (1)
peripheral blood monocytes from cancer patients and
control subjects; (2) alveolar macrophages from lung
cancer patients and control patients with non-malignant
lung diseases; and (3) peritoheal macrophages from

30 patients with gynecological malignancies.

Dose response studies with different batches of the
composition, all prepared in accordance with Example 1,
were completed. These studies relied on peripheral blood
monocytes to test the stimulatory activities of different

35 doses and different batches of the composition (Batch
nos. 216, 219 and 222). Each batch of the composition
was tested without dilution (neat), a 1:10 dilution and a

-



This exanple illustrates the results of assays con- ducted to survey what,

I f any, cytokines are present in the conposition of Exanple 1. Sanples of a
bile extract (50 [err]Tand I00 [err]| aliquots 35 per test) prepared
according to Exanple 1 were tested for the presence of the_follow n

cyt oki nes WBYS and detection limts of the ELISA i munBSUEAYSMOII%S ysed
are noted parenthetically): TNF-[err] (Endogen, Inc. (5 pg/m)); IL-1[err]

(Endogen, Inc. (50 pg/m)); IL-1[err] (43, pg/ M) ; WD 96/ 28175
PCT/ CA96/ 00152 65 GWMt CSF ( Endogen, Inc. 4RFN—[err] (Endogen, Inc.); I1L-2

(Advanced Magnet, ce %gggi C m));
|FN-[err] (5 pe"7 rﬁqfﬁls%&ri}:neﬁ Bk ﬁ &éf%ﬁangg? gneltqzl'%cs?ﬂl ﬁgﬁ’; ?ﬁéed limt];
| L-4 (R&D Syst aFaRhicallypd AnF jgure 44| -8 (R&D Systems (4.7 ng/nm)).
Procedures used wer @aaeho@dergahd #beeiwelreishown id 'stimdlbtecibabeytahi ch

can be easilY QRIEA U HnBtbA Nodkl Lo hatdy PRSI Hpcd Fhar the

conposi tion of e inven- tion cont no’ neas of any
cytokine 105 tappeared fbat #2RR WIRFSPRerior to #2146 |in thespeprplipi=g,
IL-6, |L-8, GVikaify ditfhedtiigatibhs. asBaten #2522 dppekide t8Vklinuiakke XVl
(E:Oéfam )DEt erm n%“?{el"# efn%’tl%@e?,go F ﬁP%AP%&cnm at tpe”! oki ne -
| L-1[ err] undiluted .(neat) ana 3 oGlibgkions, but lesser; stigl
<7 20 detectabld\atiivity at the 1:50<&ilution. Batch #216
10 gave the greatest -stimulation of tumoricidal function at
the undiluted (neat) concentration, with less activity at
" the 1:10 d;lution and no detectable activity at the 1:50
dilution. As stated above, Batch #219 did not elicit
detectable monocyte tumoricidal function at any
15 concentration tested.

" Tumoricidal function in peripheral blood monocytes
was also evaluated. Tests were performed on 4 peripheral
blood monocyte samples from control subjects. These
tests utilized an optimal stimulating concentration of

20 the composition (1:10 dilution of batch #222) and an
optimal stimulating concentration of IFN-y plus LPS. The
target cells in these studies were ‘a cultured,
NK-insensitive cell line, namely the Chang Hepatoma.
Results are presented in the following table.

25 .
stimulant (E/T-20/1) % Cytotoxicity
Medium 5.4 1
IFN-y + LPS 18.6 * 4
composition 22. 3 * 6

30

A test wvas also performed on 1 monocyte sample from
a patient with cervical cancer. This test was important
because the patient's own tumor cells were available to
35 be used as target cells in the assay. As before, this
test utilized an optimal stimulating concentration of the
composition (1:10 dilution of Batch #222) and an optimal
stimulating concentration of IFN-y plus LPS. Also, the



IL-1[err] <50 -- 1L-4 --- <3
IL-8 (ng/mM) - <4.7 25 Exanple 8 This exanpl e descri bes
phar macodynam ¢ stodies TN mcewth t héecomnmposition of a T
including the direct in vitro effect of Virulizin[err] as well as the 30
effect of Woeek8sn[err] adm nistered in vivo on nurine pRCHCARSHDIS2

macr ophages. Peritoneal nacrophages were harvested from C57BL/6 mce 72
hours after intraperitoneal injection of 285 m of 4% protease peptone. The
macr ophages were then sti- 35 mulated in vitro with nedium al one, 50 ng
LPS, or VI RULI 2Fkpeker/taxaet eaidnratdr was seducedittoil il twone VO

96/ 28175 conserve patient tumor cells. Resul¥d/dAMHIY Mestbare th

respect to TNF?QPésgkésf%“3§§%f%?#fahfﬁ eggggghotonetrrc assay using the

G ei ss reagent ate experinents. Standard error of the nean
bet ween duplicate experinments was less than 10% As 5 noted in Table XX,
VIRULI ZIN[ err] i nducweg= 8 LA LT i o2 oo a o r=proeeretier= ( 60- 232
pg/ M) comSared to hétikmmlanki (B/Rt20fL)l evel s (128 Qytotoxidbit

VIRULI ZIN err] in COﬁB&{' on to LPS (2225 pg/m}) was nof a strong sti mul ant
of macro- phage TNF-a release. Nitric oxide profuction WaS zero. 10 Tabl e
XIX In Vitro Stinul alFNnyof IR®t ease Peptone Ma rophagé@-ﬂhcrophages

Stimulated Wth: Tobmpogitdd@n NO ([err]M an Megdpug
120 . 0
10 ¢

In the beripﬁérai;blddd"méﬁocyﬁéé from control sub-
jects, the composition stimulated hoﬁbcyte tumoricidal
function against the Chang Hepatomé cells at a level
equal to or greater than the level elicited by an optimal

15 stimulating concentration of IFN-y + LPS. In the
peripheral blood monocytes from a patient with cervical
cancer, the composition stimulated tumoricidal function
against the patient's own tumor cells at a level which
exceeded that elicited by IFN-y plus LPS by greater than

20 30%. ’

Tumoricidal function in peritoneal macrophages from
patients with gynecological malignancies was tested.
These tests were performed on peritoneal macrophage
samples isoclated from lavage fluids of 1 patient with

25 cervical cancer and 1 patient with ovarian cancer. These
tests wvwere performed with the patient’s own tumor cells
as target cells in the assay. As before, an optimal
stimulating concentration of the composition (1:10
dilution of Batch #222) and an optimal stimulating

30 concentration of IFN-y plus LPS were compared. Also, the
effector/target cell ratioc was reduced to 15/1 to
conserve patient tumor cells. The resulting data were:



15 LPS (1 [err]g/m) 2225 11 Virulizin

1:2 62 ' : 0 1:5 _ 181

0 1:10 206 0 20 1: 20

202 0 1:40 232 0 1:80

142 W0 96/281751: 200 122 PCVCANOUS2 1 O

synergy of Virulizin[err] with LPS for TNF-[err] rel ease was al so
addressed. Peritoneal macrophages were hapgested from C57BL/6 mice after

the sanme aforenentioned treatnentr The macrophages were then stinul ated
with 50 30 ng LE ] i ent o1

VIRULI ZIN err]. S =
XX, LPS al one |ndueaiuﬁbout 2900 ] releaeesfron1nouse
/m for ngdlun1 When LPS
0

peritoneal macrophage vitro
I's conmbi ned 35 %?@ §'V{(‘EQ%LIZIN[ ut an 88 pg/ M increase

in TNF-al pha rel efowpaiitiibntions of VI 2y.2z| Nerr] 1.5 aadel:10 and
enhanced r & ease =t A

PCT/ CA96/ 00152 67 Table XX Synerglstlc Cbnblnatlons between Virulizin[err]
and | FN-[err] or LPZhrserspstgees@tsnhighddgited theNfagpdhat) the NO

ﬁkgrELW3 yﬁﬁguﬂbcal tumor environment may be a detéfxinant of kne [ﬁ;r] 1.1 5
ng rd
ng/m + Cbnposﬁﬁs nse Ef une. cﬁ}%ﬁ to:%mmunologxca§ iéi Jators. §§750

13. 2 [err]1Q){5thls case of cervical cancer, there wag no pathological
: evidence of malignant disease’ withln‘the peritoneal
cavity and the development of tumoricidal function
against the autologous tumor was better with IFN~y and
LPS combined than with the composition. 1In the patient
15 with ovarian cancer, there was a significant tumor in the
peritoneal cavity. The response against the patient's
- own tumor to IFN-y and LPS combined was minimal at best,
whereas the response to the composition was greater.
Tumoricidal function in alveolar macrophages from
20 lung cancer patients and control subjééts was tested.
These tests were performed on alveolar macrophage samples
isolated from bronchoalveolar lavage fluids of a patient
with non-small cell lung cancer and three (3) patients
with ndn-malignant diseases of the lung. These tests
25 utilized an optimal stimulating concentration of the
composition (1:10 dilution of batch #222) and an optimal
stimulating concentration of IFN-y and LPS combined. The
target cells in these studies were the Chang Hepatoma
cells and the effector/target cell ratio was 20/1. The
30 resulting data were:

e e

Stimulant Cancer Patients Control
Medium 2.6 t 2 19.5 £ 4
IFN-7+LPS 10.9 1.2 £ 5
| Composition _ 5.2 4

35




1: 10 “ 3750 16.9 [err] 2.7 1:20

3500 13.5 [err] 2.5 10 1: 40 3600
27T 11.6 1 8U 3000 T t——19%: 200

3400 Jéer r] 1.3 1:1000 3200 9.4

[err] 1!"??‘“’{ rr] (100U) + LPS (5 ng/m) ' ' 6SECTICA%AOSY [err]

0.6 15 IFN—[err] (100U) + Virulizin: 1:5

512 46.9 [err] 0.6 1:10 77 625

57.3 20 In vitro synergy of Virulizin[err] with LPS for nitric oxide

(NO was addr essefthenresel ssens caakistent siievne thexeppbrdaxyes det er mi ned

in the supergghenhi9boilf ﬂé@@éﬁ&é&crﬁm@qﬁ céﬁé@pﬁﬁta&ggsassay for NO

S spect I’Otht onetri.c,and USGS I SS rea t he

tabl e above, iPPairegdsit their dsvelopmgnt\of dFumerdpifalyEppction)énr] in
syner gy mnththﬁonséutescanvlmﬁfmhaIuianrbphagdW@c&ﬁﬂdﬁﬁkboQuéﬁ3a37 [err]M

to dil utigons ygfy- &Oiowgl RU*)LZ':N%&{ ds béﬁdv;esﬂe th@ S__Pnog: | nducedaﬁl ease of NO

by nacrophages ro syne eF P
IFN-[err] fofurREipBrpf alyeelar pacropha 93? ﬁ§9Mn@unBecsanerper|toneal

nouse nacropbag&&ndsrisedréatﬁy(fiﬁﬂdéa{?dﬁ@dﬁé@ﬁ&@dc&%t%BQVQub]EétQata are
shown. per | SA8,Pate. pReHReEd AN ind ke ViR diNCkbChe e o o
TNF-[err] af PoPr2stisulater ef 44Y¢Qi§§nnﬁﬂn99hﬂﬂsssaﬂur#herophages
stinul ated wiinvesitigatibRSvith | £ivéaTdd mid gﬂsﬂ&&meQQQ-aﬂAmi of
TNE-Lerr] . VignyVhGHy! GhRLSE badllhddNd Dot 3 30 EkabBle 2370 9028175
The activity in alvesdlar macrophages appears to vary with
the VIRULIZIN™ preparation. Thus, alveolar macrophage
cytotoxicity was elicited in only 277 alveolar macrophage
15 preparations with the origin batches testea (222, 219,
216) .- In contrast, 3/4 alveoclar preparations were _
stimulated with the later preparations (233, 238). The
difference could be related to age and potency of the
preparation or patient variability. Accordingly, the
20 composition can activate tumoricidal activity in alveolar
macrophages.

The preliminary in vitro tests with the composition
demonstrate that it is a macrophage activator. The
material provided was able to elicit tumoricidal activity

25 in a standard cytotoxicity assay against both an NK
insensitive cell line and against freshly dissociated
human tumor cells. The activity elicited was also found
to be concentration-dependent in these tests. The
capacity of the composition to active macrophage

30 tumoricidal function in vitro was comparable to that of
the best madrophage activating combination presently
available, namely, IFN-y and endotoxin (i.e., LPS)
combined. As stated above, the capacity of the
coﬁposition to elicit this level of tumoricidal function

35 in the absence of endotoxin would be considered important
biologically if the material is free of endotoxin
contamination. The composition is free of endotoxin

-



gether, the release of TNF-[err] was di m nished. By conpari- son, the
conbi nation of LPS and IFN-[err] have an additive effect on TNF-a rel ease.

In vitro synergy of Viruritzinferr] with IFNFTerr] for NO 5 rel ease was
studi ed, using the sane peritoneal nouse nmacrophages derived from C57BL/ 6
m ce treatedVQ862M¥e. The data are included in the tabl e aBEWECASEMIS ni ng
"Synergistic Conbinations.” As shown, LPS and IFN-[err] al one each enhanced

NO production (9 and 7 [err]M 10 respectgvel y) . VIRULI ZIN err] added to
| FN-[err] induced a marked increase in NO production (47-57 [err]M that
al nost equal ed tdentamimatdbnowheh té&ehddr-iyregehs(By £ios rt}Mted The

results are con C s 0 1ol in
combi nati on w tf]s [ FN-&% hgﬂaﬁggﬁgﬁ} #‘T’)’ * rtgdgggygn b&% [ nh| bits TNF-a

release. In vivo pro KRher; pagygphaga sagtivater on
macr ophages har viiet exdtiivdityCoZBthé commoditdion dhi stzhﬂlbﬁiugsﬁacmlﬁge

Lreated e g O i iR Bk DA PRI UL k2 oBAHES BE MLEUSl Sl 1

1.5 and 4% 2 protease pe one, I njecte raperl oneal
24 hours previ odag8fet h 1t GPWaWrEF?El?ﬂ%WMPﬁGFEH }smnmxmenme
macr ophage nonolagtivatwer oft pesipheral bldod hnoddtbsubsingt dqhfPaiest] (50

Lo 11, P2 O8RS i Ol R aionf )
PCT/ CA96/ 00152 K8 JaTr #5186 YibhcConper WAtiARtNGoREFEas cMal banamt ophages
Harvested F1om disease has a s;gniflcant impact on .the development of -
monocyte tumoricidal function depending on the activator
used (Braun et al.,_(1991)) ~ One determxnan; of the
bioclogical activity of different macrophage activators in
cancer patients monocytes is the sensitivity of the
15 activator to arachidonic acid metabolism and the
secretion by the cell of prostaglandins. From these
initial studies with the composition, it appears that
activity elicited with the compound is not sensitive to
the inhibitory effects of prostaglandins. If prostaglan-
20 din insensitivity can be proven definitively for cancer
patient monocytes stimulated with the composition, this
would be considered important therapeutically because the
effectiveness of many other biological activators is
limited by prostaglandins. Preliminary studies with 2
25 specimens indicate that the composition may have good
activity in peritoneal macrophages, particularly when
malignant disease is present in the peritoneal cavity.
These preliminary results also illustrate what has
been found when comparing the capacity of different
30 activators to stimulate tumoricidal function in
peritoneal macrophages of patients with different
gynecological malignancies. In those studies, it was
found that the presence of malignant disease within the
. peritoneal cavity influences the responsiveness of the
35 peritoneal macrophages to specific activators. 1In
patients with cervical cancer, malignant disease is not
present in the peritoneal cgvity in general, and thus,

-



Treated M ce Macrophages Harvested from In Vitro TNF NO 5

Mce Injected Wth: Sti mul ant (pg/ M) ([err]M Not hi ng

Medi um 35— 0 TFN-[erri 402 25.8 [efT] I.6 LCPS

3,750 1.9 0.2 IFN-y+LPS 6,300 40.9 3.8 10 Pr ot ease Peptone (72 hrs
prior) WOAE/281T5 335 0.9 [err] 0.5 IFN-[err] SIETIOAP6001S2r 1] 1.7
LPS . 5,975 23.2 * 3.4 IFN-[err] +LPS 10,875 55.8 [err] 1.9
Virulizin (72 hrs prior) Medi um 79 258 1.2 0.6 15

| FN-[err] : 425 37.5 2.6 LPS 3,300 4.0 0.9 IFN-[err]+LPS

4,650 54.0 [the|respenge Af the residegt pagrgphages to@FNam + LPS 350
8.5 [err] 1. 81# Mbfitdl] When dizedsebisOprdsént’lin the cavit

I\_fPI’SU| I zin (2 '&%‘Qevgp 5 % iln Ztﬂé:%gr Elkthpgvarl §% 58@?]’ Lﬁn?%l\l- [ er I‘]

475 44.1 [er¥e 'lP‘S LPS is s?\!mvsesﬁds [Bpis is relmted, in part,
| FN-[err] sLPSto cﬂanéé'é i &He d}a@mode&caemcheﬁmlrﬁmee&etaa TNF-[err]

from h |

N Lot - sobst Piflel el ind R fofiant SadBbe S REREERE  ouse
peritoneal maéPEpRBGES Akre WARAN t ﬁéﬁEethﬁttthﬂ'nqmnwsétﬁen in vivo
stinul ation mat-.hivw&lMﬁdﬂaammcthenh@ﬁvwwbﬂmr aﬁla:&agaa ge

Cherease in abrol bhablef iliter Labidnl' Shplfist d } S“ﬁﬁ’ed @ smll
macr ophad®s stumeracellsis cpsigtent Hﬁ&h43 neehaniﬁmrﬂgr petavstpenor to
testing, showedaenisnisdependase orf twakaghiaoﬁig%f@,metdamwas a

synergistic eff%ﬁ§ 9f ‘LPS and IFN—[erM
Accordingly, as shown in the aforestated in vitro
studies, the composition of the present invention is able
15 to activate monocytes and macrophages to increase their
immune system function.

Example 10
This example illustrates the tumoricidal function in
20 response to the composition of the invention and other
macrophage activators in peripheral blood monocytes and
peritoneal macrophages from patients:with gynecological
diseases.
The patient population consisted of 7 patients, 3
25 with benign disease and 4 with malignant disease (2
ovarian cancers, 1 endometrial cancer, and 1 cervical
cancer). Samples were removed from patients at the time
of surgical procedure. Preparations containing
peripheral blocod monocytes were isolated from blood
30 samples using the procedure set out in Braun et al.,
Cancer Immunol. Immunother., 32, 55-61 (1990) and
preparations containing peritoneal macrophages were
isolated as set out in Braun et al., Cancer Research, 53,
3362 (1993). Tumor cell cytotoxicity in response to the
35 composition of the invention (1:10 dilution of stock
batch #222) and other activators, namely IFN-y (100
U/ml), IL-12 (500 U/ml), and monocyte-CSF (500 U/ml) was

~
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har vest ed macrophages that were stinulated 24 and 48 hrs but not 72 hrs

.before testing. In vivo production of NO over 72 hrs wasS studied with

macr ophage cells and tests under the sanme conditions 5 descri bed above
With resp™O9%817NF-[err] production. There was a snmall ¥

rel ease of NO neasured at 24 and 48 hrs after intraperitoneal injection of
VIRULI ZINerr] (hereinafter IP VirulizinB@r]). Wien the harvested cells
were incubated with IFN—&errJé]P there was a nmarked.rel ease of 10 NO and -
the harvest ed 375EPE5RaYBLNE nEhe IOPIEYLy QUNOSONISIEY apsay AescudPef s pri or

to testing shamd@raancepoatnti al increase in rel ease of NO, which fell back

at 72 hrs towards ig baéﬁ{ltgeayaém Ofn |tHe wlﬁkﬁhaneabweg%w?-l

harvested cells were stinu

ated wt f%h showed a
enhanced out pdttratenshak, ths RB@P%-EE"%& t&{; Jé’é’l‘e\?‘&}"f‘o?t%ﬂ%liﬁe%md 48
hrs VI RULIZI N[m:nb]rim.aaﬂ.eﬂunation jh alyeth cihep gresd pheraacbipbdges t hat had
not received I\ ?‘;,L pePELHRENE st Q%Qh%?%ﬁ‘ %Qgis}g@g recei ved
0

| P V|RUL|Z|N[er3hn rerresponded no different

macr ophages t 18k éﬂ*%“?F‘ﬁUEPQI Wﬁ'ﬁlbﬁr&q%ﬁyml"gliicﬁél dipeasefen

har vest ed nmacriyshagsultscareareditedhas Petdditiage\or thmoer e | ncubated with
LPS/IFN-[err], :%1;1'!1:6% gnhapgced,prodiict r

macr ophages not” so pret \reggt(edg ? L ?rgxigrrumé%}p%;n%de}@mrg%it Eg%gr%fohages 25
pretreat et®wi t¥P34-RULI ZI Nl err] 48 hrs before harvesting and testing.

Exanpl e This exanple illustrat es the activation of-nonocytes 30 and

macrophages with the compas 14 O Qe @Smhgrllaﬂgood Monocytes

‘and Peritoneal- Macrophages

Peripheral Blood Per1tonea1

15 Activator Monocytes' Macrophage
Medium 8.6 + 3 3.1+ 1.
Gamma Interferon - 18.3 + 2 9.5 + 1
Interleukin=-12 ~ 26.0 4 B.5 + 2
Monocyte~CSF 16.0 = 2 7.0 £ 2

20 Composition of the 23.0 t 6 12.5 * 2
Invention (Virulizin)

o —— 1}

Accordingly, the tumor cytotoxicityrelicited by the

25 composition of the invention is equal to or greater than
that elicited by the other bioldgical stimulators which
were tested.

Example 11
This example illustrates the effect of indomethacin,

30 a prostaglandin synthesis inhibitor, on the development
of tumoricidal function in response to the composition of
the invention; the impact of other macrophage activators
on peripheral blood monocytes from cancer patients was
also investigated. '

35 Samples from the patients with malignant disease in
Example 10 were tested using the assay system as
described in Example 10 with the exception that
indomethacin (up to 5 ng/ml) was simultaneously added

"



I
met hods for testing sane. Investigations have shown that the conposition of
Exanple 1 will activate nornmal nonocytes to denonstrate cytotoxicity
t owardst he Chang hepatoma celTT1Tne, whith 35 is used to neasure
nonocyte toxicity, and that the nonocytes and nacrophages from cancer
patients (Wope28tMose afflicted with cancers of the cervi xXPCHEAP$RIS2 WO
96/ 28175 PCT/ CA96/ 00152 71
ear/ nose/throat, and endonetriuniuterus, @nd chroni c myel ogenous Ieuken1a)
have been stinulated by the conmposition to attack and destroy tunor cells
derived from twétksatize peonparition of theMbneephioncullarld/, (500 Woxkdcyt e
tunoricidal fugpdi REndePtdaesF @doed/ml)tlhe presence of the conposition of
the invention and the ba5|c oced re for kg erlnbnts is, outlined
bel ow. This procedut®EES%H an g?fg & city
Assay to Cell thatsiadnhdthadin(iugyamtsTanhotdnictty tn fdgpansarmoty
Assay" for gsho i sol ation of npnocytes/macro- phages,
which is acco &?I sﬁed as $l§> %ﬁsﬂud\%ﬁous bl ood is collected aseptically in
hepari ni zed Vacutalner tubes. 15 Sterile preservative-free heparinis

added to a final_concernachathaoin ugwsstatiion Hrccykoedxiotdyluted 3.1 in
Hanks bal anced™Sarre . - ey

medi um and centmmmf-% pa; [ '. 1I*nm&éﬂa_r
cells (PBWNs). f¥k$yter centrifugation, thgq nonggicl eaf celjy lgayerg is
recovered fromthe i1 nterface, washed tmnce in nediun1(7ed|un1|s Roswel |
Park MenoriCal |¥§H'r'tdte1qmtfm%no N 25.2 + 17
GM-CSF B i 10~ 7.8 + 6
GM-CSF + Indomethac;n 10 17.8 £ 8
PMA 6 27.3 * 14
PMA + Indomethacin 6 22.0 % 17
15 IL-12 3 24.7 £ 5
IL-12 + Indomethacin 3 25.6 * 6
M-CSF 3 14.31 + 3
M-CSF + Indomethacin 3 19.0 = 3
Composition (Virulizin) 4 18.7 + 6
20 Composition (Virulizin) + 16.4 * &
VIndomethacxn,

Thus, the development of tumoricidal function in response

25 to IFN-y, GM-CSF, and M-CSF was regulated by an
indomethacin-sensitive function. 1In contrast, the
develoément of tumoricidal function in response to
Phorbol Ester (PMA), IL-12 and the composition of the
invention was not regulated by an

30 indomethacin-insensitive function, i.e., indomethacin did
not augment cytotoxicity in response to the composition
of the invention, IL-12 and PMA.



medi a suppl emented with 10% heat -i nactivated fetal bovine serum 50
units/m penicillin, and 50 pg/m streptonycin) 25 and nonocytes are
enunerated by | atex i Agestion. Monocytes are isol ated by adherence in

- 96-wel | plastic plates (for 2 hours at 37[err] C, followed by two cycles of
washi ng WWO9ERBHISum) . Adherent cells are estimated to be Mé‘b’éﬂ”&sﬁan'%%

nonocytes. Wells containing adherent 30 cells are incubated overnight in
the presence of VIRULIZIN err] (1:10-1:288 final dilution). Then, adherent
cells are washed to renove VIRULI ZIN err] and incubated overnight with

tunmor cells. The tunor cells are nui Exampilgedl2i n nedi umin whi ch endot oxin

concentration is 3pndgapRBhstd PV1istGatealthe! BEBEct P Hrditadidnkin

Cstimul at inth . VO 96/ 28175 e
neT CAbe] Do B 7oREbRe FETE Yepmant S, LuRGR{G1da} Aunqticd ip Fesppnse
(chromium | altw the Compgshtiponocof the [inventionedinbthiamreddrice o€l | line is

I nsensitive t 1@#! W ler cell cytotoxicity. These hepatoma target
tunor cel I% a?’e %g’égég'to adherent cell monol ayers at effector:target

(E:T) cell ratios Ghexgubjestipopulatiion qonpisfedoof soRg dipmRtaddd it falls
}Nel I I5nt1 0t g hg rt;lnﬁ q:fa&imge(eﬂeaheﬂm,prcﬁnabedirbmvaimi r? gdiiatrﬁa'{ig?:?t iC? "
rreIC)?aSé i's qu%l‘#ﬁf;tte: ° %ﬁggg{égé‘gn g{%ﬁ %Pltgs(r:‘%f:gt g%%?%&/ oﬁlse %t%ul a]t ed
as: % speci f i cendometsrdosis, sandjfour with IV .cqBNeParatione cantaigpy
rel eased {6 omimf GRiriphlerallblooliménscytieas siege dkoghtedtprowalidod S = CPM
rel eased frOmsamples from the pag_i_.‘entés i.iéj-.ng,;’:he pfgéedure set out in
Braun et al. (1990): ~ Tumor cell cytotoxicity in response
to the composition of the invention (1:10 dilution of
stock batch #222) and indomethacin (up to 5 ng/ml), with
15 or without PGE; ( 108M) , Was assessed using the monccyte
cytotoxicity assay described in Braun et al., id.
The results are presented in the following table,
wherein the results are recited as percentage tumor cyto-
toxicity at a monocyte/tumor cell ratio of 15:1.

20 .
Effect of PGE, on Tumoricidal Function Developed in
Response to the Composition of Example 1
Composition  Compaosition (Virulizin) Composition {Virulizin)
Diagnosis {Visulizin) + Indomethacin + Indomethacin + PGE
25 Healthy 13 20 27
Pancreatic 1s 14 _ 22
BNSCC 9 8 ’ 12
HNSCC 11 3 12
Endometriosis .37 37 n.d.
30 HIV 6 7 ) 8
HIV 15 _ 12 19
BRIV 21 16 20
HIV 23 22 n.d.
a5

The data in the following table show that patho-
physiological levels of PGE, (10%M) failed to suppress
the level of tumoricidal function that developed in
response to the composition of the invention. This



target cells in the absence of effector cells; T = CPMrel eased fromtarget

cells after treatnent with 2% sodi um dodecyl sulfate). For studies using
—autotogous tu — these 20——el | s are obtai ned—from surgrcat

bi opsies, labelled with [err]C, and used in the sane way as the hepatonma

cel | s deWo96B8ISabove. Preparation of peritoneal and al VREVEAYMES20phages

I's done by the nethods described in Braun et al., Cancer 25 Research, 53,

3362-3365 (1993). Using this protocol, Bhe conposition was found to cause

nonocytes fromhealthy donors tqQ exert cytotoxicify toward the Chang

hepat oma cel ?°??ﬁ'é?”'3%b§% 9 ,rﬁﬁ%eﬁ:ﬁe&ﬁnﬁﬁe??igy R BRFer &Bhages from a

cancer_ pati estpBbess cowhorreiddl funaitddnbint henceyresidtimulatad t ack and

destroy theigs [ t . ' stigated. Usikng simlar
CABETTRRCY Pardln TR 0315)

protocol s as. descr e standar i ne (Chang hepatoma cells),
nonocyt es and/ or peritoneal macrophages from cancer patients were 35
i sol ateds Peritoneal macrophages wgigamp3el aged from peritoneal fluids

collected at the fi r _ 9
PCT/ CA96/ 00152 73&_'*?% g%%?t%&?&uﬁgﬁ de§8idonent % i pher al
nonocyt es an$upericidall funchingm aAgainstoausodagrunt tymen eekls cial cancer to

produce cytonenbeitesageinglatdtt witih e ToRpBsitiBh &€ltie This effect was
conpar abl e tg better than that produced by the conbi nation of IFN

and LPS. Perngﬁggﬁaﬂécrophages froma patient w t.h ovarian cancer were
also fod@d to be Ereparationsconkaisdme periipheralablecd membaitss oy t he
ovarian tunoieggl k8olated from Si@od samples from ﬁTﬁatients (three
ovarian cancers,.oné?ghdometrial candef: one cervical
cancer and two ENT cancers)‘usihg the procedure set out
in Braun et al. (1990). Tumor cell cytotoxicity in
15 response to the composition of the invention (1:10
dilution of stock batch #222) and indomethacin (up to 5
ng/ml), with or without PGE (10%M) was assessed using the
monocyte cytotoxicity assay described in Braun et al.
(1990), with the exception that the patient‘'s tumor cells
20 were used in place of the Chang hepatoma cells. The
patient's tumor cells were treated with collagenase and
DNase, single cell preparations were prepared, and the
cells were labelled as described in Braun et al. (1990).
~ The results shown in the following table demonstrate
25 that the composition of the invention is capable of acti-
vating the patient'’s own monocytes to kill the patient's
tumor.




in culture. 10 Monocyt e/ Macrophage Studies wth the Conposition Because.the
screeni ng procedures denonstrated that the conposition does not stinulate

| ynphocyte functions but—Tan stinmulate nonocyT€ functions, subsequent
studies 15 were ained at further characterization of the nonocyte/

macr ophage WOiOMS ory activities of the conposition. A nurffHC 152
conparative studies aimed at determ ning the dose response characteristics
of the conposition in stinulating nonocyt eBémacrophage tunoricidal function
were 20 performed as well as testing different batches of the COrrpound.

The main enphasi s of thagsHdsytas TiRPrieilRs ! Phidt fo1) Aidubed

conposition to sinulate t unori cméﬂpofsunabuoeflumw es and macrophages
fromdifferent Eratomrcar i — e

i nvesti gati ons, Bisgnaais| owi ng vveF‘é“t“é? |°€H°’L?|58?F (1) pér 2{, '&%6?:!‘1'

rmnocyt es from eareet |Jal.l erts re-comtrot DUUJ ects
macr ophages frorfiviapiap Eanresr patjMedkus and control p4gt | ent s wi&h
non-mal i gnast | ung di seases; anq g_éﬁospe{dnt enealizangfephages fnnom 30
patients with gynec? %I cal_ nmal ign icies.” Dose respgnse studies wth
di fferent batche®5t4% §°(?5rrp05| PO al | prepared ifn accordafice with
Exanple 1, were conpl eted. ThesqYsiakerteronct LB8 on (eri pheral 4bl ood
nmohocytes to test the sti nul at orjyomsdsiividn @mraiizinf flerent 35 ¢ doses and
di fferent batcheg, T‘U&g Smposijglon (Batch nos. 214, 219 and,222). Each
batch of the corrp05| I on was te,téa W t hout dilutjojg (neat), a 1:10
dilution af® a WD 96/28175 ‘|Y-Iaterferon +-1Ps .
PCT/ CA96/ 00152 74 {4 Joaition {Virulizin). 11
Endometrial Cancer |Medium : 6
y-znterf'aron + LPS 14
Composition (Virulizin) | 21
15 Cexrvical Cancer Medium ' 8
. y-Interferon + LPS 30
(:o_mp_eosition {Virulizin) 13
ENT Cancer Medium 11
y-Interferon + LPS 12
20 Composition (Virulizin) 25
ENT Cancer ' Medium - 18
y-Interferon + LPS ° 11
IL-12 11
M~-CSF 3
25 Cmsiti.on {(Virulizin) 35

The experimental results in Examples 10 to 13

indicate that the composition of Example 1 is capable of

30 activating monocytes to express tumoricidal function; it
works in the blood with peritoneal macrophages; and, the
results are consistent with it not being subject to the
inhibitory effects of prostaglandins, which is one of the
principle forms of immunosuppression in patients. The °

35 experimental data also support the utility of the
composition in the treatment of peritoneal, alveolar, and
gynecological malignancies. '



1: 50 dilution of material. The results are depicted graphically in Figure
14. Batch #222 and #216 were shown to stinul ate nonocyte tunoricidal
—fuonctT on, however;—Batrch—#219 didmot. |t~ 5 —appeared tThat #222 Was
superior to #216 in these prelim- nary investigations. Batch #222 appeared
to stinulweessy?s val ent | evel s of tunoricidal function aPCTAMAISI ut ed
(neat) and 1:10 dilutions, but |lesser, still detectable activity at the
1: 50 dilution. Batch #216 10 gave thegg eatest stinulation of tunoricidal
function at the undiluted (neat) concentration, with less activity at the
1:10 dilution and no detectable actigﬁgmplgL;ghe 1: 50 dilution. As stated

above, Batch #219 C unction
at any 15 concenfgi |on3?§g%e%ilqgﬁnr|0| ?lgnbgzgggg#%h%?g bl ood
nonocyt es wadugted éiPaIeﬁé?tlEBteTE§P§e%r‘é1% &hﬁe&°yﬁ°§1§épppher al bl ood
nmonocyt e sarrpl es frroteinnestlinatRpACHS . thdeumpositiont whszagnanudphg el

stinulati X tion of batch
#222) an |rnﬁ£3% c?étﬁga C%ﬁgeﬁ¥q§§$%n %gtﬁéﬁ_%egpbf fis LPS. The
(3n

target cel I s (Smith-at s‘tludl dsale. Bigchem v 80, Nﬁ'ﬁﬁséﬂgﬁﬁﬂe cAl 10| ine, .
namel y the Chehgsaiijid @faa Bascht 6f atRe PEcitpositd on wvakemhak! api 8 iable. 25

gt'Af”“'lalr‘}:N( '[ElerTr ]?\pféilgé.stilled wat¥kot O¥l Gd té’o%%‘i"@}ions of, peyine

CONpoSi

22.3 [err] 6 SeFym iadhunins (9)-3§0pEsf B heRH RIBOMGQ/ P $anPreusedm a
patient woth serstamiariyiceas dhblahkstONBN INGON Wwaval uBedauseot Aglpatient's

own tumor Ce'#ﬁ &@rﬁfg}’ﬁéé WRls ahaea% m?ﬁt&&seedofa%&ar(%t bi®ihenbRikne

assay. As before
Y acid sodium salt; Pierce), 4% copper sulfate and

microreagent A (NaCO;, NaHCO;, Na tartrate in 0.2N NaOH).
The sample mixtures were incubated for 1 'hr at 60°C,

15 cooled, and the resultant absorbency read at 562 nm using
a spectrophotometer. The amount of protein in the test
sample was then compared to the plotted standard curve
and the appropriate calculations made. The protein
concentration of the composition was found to be low and

20 estimated to be 32 pglml.

_ Example 15
This Example demonstrates, in summary, the

following: (1) the composition has TNF~c releasing

25 activity and the TNF-c releasing activity is not related
to any contamination with endotoxin; (2) priming of
macrophages enhances the ability of the composition to
stimulate release of TNF-a; and (3) the hyperosmolarity
of the composition is not responsible for TNF-a releasing

30 activity. |

To test whether an endotoxin effect was associated

with the biological activity noted above for the composi-
tion of Example 1, further composition experiments were
performed with polymyxin added to the reactants.

35 Polymyxin inhibits the action of endotoxin on leukocytes.
The following table and succeeding notes recite the
composition experiment performed and its results.

-



test utilized an optinal stinulating concentration of the conposition (1:10
dilution of Batch #222) and an optinmal stinulating concentration of
|FN-[err] plus LPS. AIS0, the VD 96/ 28175

PCT/ CA96/ 00152 75 effector/target cell ratio was reduced tgg,}{?/l tﬂs
conserve pawvoes2si?unor cells. Results of this test are pre % he

followng table. 5 : Stimul ant (E/T 20/ 1) % Cytotoxicity
Medi um .5 BN-[err] + LPS

14. 4 Conposition : 20.9 10 In the peripheral bl ood
nmonocytes from chpbafbe Sod-Badutickin Itercmezlnomslngnlﬂm andoEn+e

t unori ci dal functlon ma&nthotm hense WithrMacropbage Briming equal to
or greater thar™=tr a DY ‘41-. Ul at I NG
concentration of IFN—[err] + LPS. In the peri phel-s om a

patient with cergé,gﬁvj_e q%ytqd, t he corgaitiven sti mrobgakd t unor i-Tirl
function agains T OVIT] T UITD N1 c gxceeed
that elicit@d by""IsFN-[err] plus LP§ bfP gﬁé‘f' 3d% Tunori ci dal
function in peritoneal macrophages|fron¥gnetients #1H# Hfhedol ogi Cal

mal i gnanci es wascdspebfdon Ti#86RAGESTS pavyRYyHaN f

macrophage sanpl es isol at ed from | &
cervi cal cancer =eiemin=a-ammaartwymirierrrr

performed with tim: atient's own turmr ceII as tarlg%ﬁ %llﬁo he assay.

hs before, 4 oph! o c"%ﬁzmat‘tyie‘éﬁﬁftéﬁ"ﬁeﬁ S

np05| ioly (1:10
Composition volume: 200 ul. .
4. with polymyxi.n, 8 patients tested. Wxtn. no additive, 3 patients
tested.
15 5. LPS concentration- 50 ng/10 ul.

The results show that polymyxin completely inhibits
the LPS-induced release of TNF-a. In the absence of
20 polymyxin, LPS induces 517 pg/ml of TNF-a, whereas in the
presence of polymyxin, 11 pg/ml of TNF-a is released.
The composition, on the other hand, releases 1591 pg/ml
of TNF-a in the presence of polymyxin. In the absence of
polymyxin, LPS and the composition show more than just an
25 additive effect of the stimulators, suggesting that the
composition acts with greater intensity when macrophages
are primed.



dilution of Batch #222) and an optimal stimulating 30 concentration of
| FN-[err] plus LPS were conpared.. Also, the effector/target cell ratio was
“reduced to 15/17To conserve patient tunor cerrs. The resuttimgdata were:

WD 96/ 28175 © PCT/ CA96/ 00152 76
Sti nul ant WO96/2817%¢cr vi cal Cancer Ovari an Cancer Medi um PCI/CA96/00152
8.2 0.6 IFN + LPS 29. 8 4.1
Conposi tion 13.2 8%.9 5 These test results

hi ghlighted the fact that the |local tunor environnent nay be a determ nant
of the response Absence nf Rifect ofi Nyperoe: 'n.ariaytouamlr-sa ma&. this
case of cervical cancer, there - pat nol 0 51 '
di sease within tje g@r*toneal caV|ty and t he developnenPsEP19€#§Y|C|dal
function agains A o ; LPS
conbi ned t han mnchnttnttthﬂ5|t|on I'n the patlent 16 with ovarian
cancer, there was fignlflcant tu ‘. {& he peritongal cavjty. The
response agai nst the patient's own o IFN-[err} and L conbi ned was
m ni mal at best, wWh@#%ds the respo "‘Iaﬂjﬂﬂseﬁonp03| i on weB8Yreat er.

Tunori ci dal functlggzig al veol ar naGRORIAYRTD OM 20] | unggfancer patients
and control subjects was tested. These tests were peffornmed on al veol ar
macr ophage sanpls BE ‘ RIMEedar | avhge f] U888 of a pati ent
wi th non-smal |l créhcobhEentrdtsds and three (3) patien{s with non-nmalignant

di seases the | gz These tests utilized an oBtlnaI stimulating
concentratlon of tRE2%bnposition’ ( }PXEEH ut’i on o‘f bhtch #28%3 and an
opti mal B0221 >+ |pH adjusted - 533
B0213 ' pH adjusted 675
B0225 pH adjusted ] 590
B0226 pH adjusted 540
15 _BC 11-06 pH adjusted 445
§9W!;fqgw, '7”7pH ad:ustediik*

The osmolarity of different batches was determined
20 using standard methods. The results are shown in the
previous table. B0213 is moderately high at 675 mOsm.
B0222, shown to have TNF releasing activity even better
than B0213, is less hyperosmolar, 581 mOsm. The
fractions B0226, BCl11~06 and BCl11-09 range from 540 to
25 603 mOsm. The effect of the hyperosmolarity of the
composition on TNF-a releasing activity was also studied.
It wvas found that the composition, when adjusted for
osmolarity, even to the point of being hypoosmolar,
continued to release TNF-c.
30
Example 16
This example illustrates toxicity studies regarding
the composition of the present invention. Preliminary
toxicity studies were conducted on a variety of animal
35 ‘species, as tabulated below.
All animals (listed in the following table) were
assessed on the basis of daily clinical observation while

-



stimulating concentration of IFN-[err] and LPS conbi ned. The target cells
I n these studies were the Chang Hepatoma cells and the effector/target cell

ratio was 20/ 1. The 30 ~resul'fing data were: Stinulant - Cancer
Patients Control Medi um 2.6 2 19.5 4
| FN-[ er r ] +€96/28175 10.9 13 1.2 5 35 PCYIOASRGISRI ON

5.2 [err] 2 18.6 [err]-8 WO 96/28175 tT

PCT/ CA96/ 00152 77 The results were consiggent with the observation that

al veol ar macrophages fromlung cancer patients are inpaired in their

devel opnent ofecekvingithe injectionsi afrtheorerpasitdom ent dagsl 1ancr ophage

activat ors s ]yﬁm ?§d530 fﬁtﬁméﬁfte&F.’S- neﬁhﬁow_ﬂ& t&u%}ﬂ%%d qmagcwat Cents |
unori ci dal funcgti o veql ar CLO rom cancer patients is

greatly r educ?&eﬁnﬁf%‘ba‘iag %l(?ﬁ‘t Fg‘é gﬁgfggfiéaﬁfe %ﬁ]gnﬁ%_@@m‘&yearl i er

i ndi cated VI Rehezeatter| o ladvergeoeffects | waxs nyfted usokay ofictbphages.

Further 1@ i ngoski 9681 amimild idlcieaedr iAPEH DPNAARS fehpBudidut bk cell 1ung

cancer patients_ks pgesenled ) Exangle 2 ..ThqgggEJV|ty |3Pglveolar

macr ophages aBBEAPE tRAY ARISGHAONE, ¥eUr RAfhinigtened fr. during,thery g

al veol ar nmacr §phige-uptpexidd i (openmonthi £0r calll rspedies) ekcapte ther

nmacr ophage 15aBg8Pahkh OfdreVifidllok@a0 bl & petend)s, tested (222, 219, 216).
In contrast, 3/4 alveolar preparations were stinmulated with the later
preparati ons (2lc-mmada=-—aha-diftarenca cauld b gl atod fo age and potency

of the pnapar alniesr or pat i i obsc ordi ngl , t he 20 cosi tion

can activate Lpgpllhyed@l aCkiVideY 8.2y o 0n a 85day ibcvale 4 times
Male Wistar rats | - 100° “}2.0 ml i.m. at 3-'da'y" intervals 4 times
Golden hamsters 60 1.5 ml i.m; at 4-day intervals 4 times
Guinea pigs 60 3.0 ml at 3-day intervals 4 times
1% Rabbits 15 5.0 ml i.m. at 3-day intervals 4 times
Cate - 10 3.0'm}l i.m. at 3-day intervals 6 times
Dogs 12 2 ml/kg i.m. given once ~ observed for 4
months
20 A second toxicity study was conducted to determine

the effect of a single large intramuscular dose of the
composition. Thirteen Sprague Dawley rats received a
" single intramuscular dose of 5 ml/kg ‘of the composition.
Three rats were cbserved for 7 days. Ten rats were
25 cbserved for 14 days followed by euthanasia and necropsy.
No symptoms of toxicity were observed in either group and
no gross pathologic findings were cobserved in the animals
that were necropsied. Based on these observations the
LDsy for intramuscular administration of the composition
30 in rats was determined to be greater than 5 ml/kg.
Another toxicity trial was conducted by the Ontario
Veterinary College, wherein the composition was adminis-
tered to two mixed breed dogs. The protocol is
sumnarized in the following table:
35.



The prelimnary in vitro tests with the conposition denonstrate that it is
a macrophage activator. The material provided was able to elicit

tumoricidal activity 25 1n a standard cytoroxiTity assayagarnst—beth an NK
i nsensitive cell line and against freshly dissociated human tunor cells.

The activi WOMIBTS ed was al so found to be concentrati on- dPCECAesHoIsEN t hese
tests. The capacity of the conposition to active macrophage 30 tunori ci dal

function in vitro was conparable to that 9f t he best macrophage activating
FN—[err] and endotOX|n (|.

conbi nati on presently avallable nanely,
LPS) conbi ned =A==t o ' 4o

this |l evel of tunoricidal functlon 35 in the absence of endotOX|mmmDuId be
consi dered i rmb'l"l“ﬂnt bi ol 0gi calﬂF@F’Wﬁ'@t nat é?qsaﬂ i s fr-Sose? endmmll n

States Phar mcm&a&:&k@&.&@bl ls Rykpgen &E% ml
macr ophage activators, the act]iviti3 ag thg
macr ophageb 5 unor i cl da

phages. |t appears . hat bhe conposition i s an.excellent activator of
peri pheral bl ood CREFNGCRG LTSS MRS AIVERNIPeFPE Ti9BK X8AM nor mal
donors and posk#g)la,n%thher sspond ﬂﬁ&h['érdéysr laker\wwaks gawenripathent donors.

Malignant 10 14k easd Nay.2 Botfi éb&@@eé%ﬁ@dt BBrdeyes &t
A 1)) t'lfeo%rfé%’m“c“c’ﬁaﬂﬁﬁf” PRSP GHAEAvi4Ys | FPEDSBRERRS { or on
nacrophage actpu&aennaten and respiratory rate were .monitored twice
daily throughout the study. Routine urinalyses,
hematology and serum chemistry profiles were performed at
the following time points: pretreatment and 24 hours, 72
15 hours, 7 days and 14 days after the first injection.
Neither animal showed signs of pain associated with
either injection. There was no evidence of anaphylaxis
associated with the second injection. No abnormalities
or changes in physical or laboratory parameters were
20 observed that could be attributed to the drug. The drug
appeared to be well tolerated by healthy dogs.’

A 17-day repeat dose toxicity éfudy was carried out
with VIRULIZIN™ in conjunction with an animal model
study at the Ontario Cancer Institute. The model used

25 female C57B1 mice. There were 4 groups as follows (IM =
intramuscular, IP = intraperitoneal):

Group # Treatment Dose Volume Number/Group
1 Saline, IM 0.05 ml 10
30 2 virulizin™, I¥ [0.05 ml 10
3 virulizin™, IM@ [0.05 ml X2 10
4 Virulizin™, 1P 5 ml_ , 10

35 Each group of mice were injected at day 0 with 5 X
10° of B16F1 melanoma cells plus microspheres. On each of
the first 17 days, each group received daily injections

-



cancer patients nonocytes is the sensitivity of the 15 activator to
arachi doni ¢ acid netabolismand the secretion by the cell of

prostagl andins. Fromthese initial studies wih the conposition, it appears
that activity elicited with the conpound is not sensitive to the inhibitory
effects of ™ ﬁ¥ %BBYB| andins. If prostaglan- 20 din insensi PCWCAISMOE2 be
proven definitively for cancer patient nonocytes stinulated wth the
conmposi tion, this woul d be considered i nB8rtant therapeutlcally because the

ef fecti veness qf l.cal _ac OF Sp, S3 :
prostaglandln?9 ngﬁ¥ﬁ?%§ﬁw Si%ﬁﬁesgﬂn?g ébégé §%20| ﬁ?ﬁ |cate that the
conposi tion mapimalks yeve agwriﬁtqﬁdqw peritoneal macrophages, particularly

when malignant di spasgri €oPEseREidd), HRDdPAntaRES e st V%aﬂ hea
prelimnary resleéﬂalso |IIust te mhat S been_ found

en conparing the
capacity of d F ¥gre %ﬂTW t ord? ﬁﬁﬂ'a?@efﬁnﬁ?§cﬂ?kﬁvéa%ﬂﬂﬁ on in
peritoneals nacﬂbphzgestyfcpusingnqhaqus(ﬂﬂdhmmabﬂegpnetnﬁmglcal

mal i gnanci es. ﬂierbaes§ smdaﬁf,ofttﬂ@so quﬁgieséaﬁ‘tmhae WVhESR & MBl i gnant
di sease within the B i'toneal™ cavit ences the responsi veness of the

35  perit oned@TEc AZSREGIRSy (SR fl 9&ﬁﬁ@VaF@P§reaFn IR s with
cervi cal cancéladder,gldverdi beabw, ilsidmdys)r esmll intebtipe)idamdeal cavity

in general, a , £8kE8d{&® ben .
PCT/ CA96/ 0015 heFng\é\bgn‘sg{(of t e(?e:"}s‘lr erntwerzr'e?crng %es to?!EN-[err] +

LPS is no¥%ml 9%#% [oxeal; s present in the cavity, however, as in the
case Wi th ovarian mama@weekheepasﬁoaseetﬂo:aﬁhﬁemhdy hﬁsriscneup-mﬁesed

;E” tsh'es rel at §hed oA of a0l BaTHE"ESE 40 S 1U4C WaldoBLEY Eh dodiEt abol i sm

administering VIRULIZIN™ IM three times per week for 13
weeks. The largest dose was 1.1 ml/kg, about 20 X the

15 human dose. Animals were subjected to full histopathology
after 13 weeks. The only treatment related finding
observed was a small decrease in mean body weight gain in
the 20 X dose group as compared to controls. No toxicity
was demonstrated.

20
: Example 17
This example illustrates the clinical use of the
composition of the invention for the treatment of various
malignant tumors in companion animals.

25 Eleven cats and ten dogs with advanced neoplastic
disease, none of which were responding to conventional
therapy, were treated with the composition given intra-
muscularly in weekly doses. The following table
summarizes the individual clinical cases in this study,

30 as follows:



peritoneal macrophages when nalignant disease is present (Braun et al.,
1993). The fact_that the conposition activates tunoricidal function in
peritoneal nacrophages from ovarian cancef patients agaimst—the—patient's
own 10 unor cells is consistent wwfh a nechanismfor activation that is
i ndepend ¥ %4#81%he ar achi doni ¢ acid Netabolic pathway. ARCTCAoBgéis2 as
shown in the aforestated in vitro studies, the conposition of the present

inventiorf i'g aljl e 15 to activate nonpcytes and roplhages tjo i ncrease
their inmfund system flurgtion. Exanple J0 This exanp) € i ]l gstrgtes the
tunoricidal {furlction jra20 response {o the conposjtd o ol e I nvention
and ot her} phage p@ivators in per|phdal bl oodf #n c.§t.:.-;s and
peritoned nmcrlophagesd rom patients wth §ynecol ogf &l dmsga es. The
pati ent [ hsd sted of 7 pati antf’, 3 25 ig h |bgr@gr} di sease and
4 wth pge (2 ovarian capcers, 1 end rijag &€arcer, and 1
cervi cal plggs were renoved]fr@n patientps gt |tBegtijne of
surgi cal I @par ati ons conta n&;@ peri phey al I_oﬂ..; nocytes were
i sol at ed §f D% sanpl es usingltge& procedur §e L§g n Braun et
al., Ca @runot her., 32, p58& (1990) |arEl pr 808EHt i ons
cont ai ni rfcr ophages wereli8d& ated as & squk B(E|Braun et al .,
Cancer 3, 3@3 (1993). Tuno gé'l cyt ot oki& tyal'é’response to
the 35 [cc@ iz Bhe invention (188 dilutioh HE|sEogi pat ch #222)
and ot her| at} iy 1PN [err) |(§® unt), LS &l £2@|Un). and
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Exanpl e 10 were tested using the assay system as described in Exanple 10
w-th the exceptian_that indonethacin (up to 5 ng/m) was sinmultaneously
added WD 96/ 28175 — —PCTCA96/ 60152

81l with tgg,%%?tion of the inventig‘n, IL-12 (500 UmM), and

nonocyt e- Unm). The results das shown in the foll oRCGADGDIS2
I ndi cate tpat ,i ndonet hacin augnments cytotoxicity in response to 5 | FN- a,
Gwvt CSF andM('SF. &ndbnet Haci nf Augrfent afli on of Cytotoxicity Activation
Condi ti ons} & Nb. DJnors} % Qytotfxicity IFN-[err]
23 11'?;\AI|E§r] 9 1¢ _ | :N-[erlgl | ndonet haci n 23
25.2 [err] §17 C8F n _§ .1 8 0 7.8 6 GwW CSF
+ | ndonet hjici s §10{ F8| 8x)7.8 [err] 8 PWAL.
6 127{3 |18 PMA +|I §dojred BdciT 6 22,0 17
15  1L-12]) e @ | §% 2el 3 | 24.7 5 1L-12 +
| ndonet hacfin g | g g sw| 28 6 6 MCSF '
3 14 31 M(?F +§I np dargtf helcg 3 19.0 3
Conpositiof (Virglgzipyg | 8 | € §[4S s 18.7 6 20 Conposition
(Virulizinf + 2 =1= | 83 1€.#f 6 Indonethacin Thus, the
devel opnmenf of t rrerg c'rgjall -Eunbtggr Brgd esponse 25 to IFN-[err, GW CSF,
and M CSF jwa rg uBas e® by ar% rgj'érre“" in-sensitive function. In contrast,
the devel opngnt3 fétﬁimgi(iag fRglte i n response to Phorbol Ester (PMY),
I L-12° and §Ha} @<L | on. c§g heg | rv_grg en was not riegul ated by an
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30 i ndonet haci n-insensitive function, i.e., indomethacin did not augnent
cytotoxicity in response to the conposition of the invention, IL-12 and

PMA. WO 96/ 28175 _ PCT/ CA96/ 00152
82 Exanple 12 This exanple illustrates the effect of prost

i ga_lgandi n E[err]
on the devNQWMHE of tunoricidal function in response to CAMMIRRZ t i on
of the invention in the presence-of 5 I ndonmet hacin. The subj ect

popul atio_n'consi sted of one normal and ni%e patients (one heal thy, one
patient with a pancreatic_tunor,

.two patients with head and neck, tunors,
one with endomet ri G3t& MUBRET Ofr 1W»‘Fﬁ€+ﬁ“¥ﬁ ranged, from 3ng°cﬁﬂt a¥athio
peri pheral bl ocslumesoay ¢ Iesenlsgivendintom Hiogles dmtiranuscabarhe

patients using i PriAtEcIes Bl QUbkip Fhfutdt findlalichddOkor Tumor cel |

cytotoxicity in response to the conposition of the inventiqn (1:10 dilution
of stock bat che¥ssinations MF&%BH Pﬂﬁf’f%rg‘%d?fmﬁh,e wnggvigualsr it hout

PGE2 (10[ esr] Masess wittesHadnositie testandesmheimed dndiviiduplagsspr
described in BLal) Gledl - mrd! c11MCh8R hbEed il AL Yald i1 3okgh! OV NG
abl.e, wherein the results are recited as percenfage tunpr cyto- toxicity
at a nonocyt e/ EFbkakion onseyene adlergsg peactiond, pagluding,
Egrm(r)lslet ?gln Fuaﬁi%m?ﬁ@ ofmre iclifdeiansand othé oot ithe ahimedspl e 1
Comes Ly on - BERORAL) et Ul s SSUEDARVLOY (4G a0
19 10 jpvestigators noted some,clipiral improviepents cons%.sj_:;ng
22 of minor .rgduction'é; improved appetite ‘and activity
levels, significanE';'*deight gain in a few animals and a
decrease in pain and/or discomfort.
The clinical results noted in the previous table
15 include the certain terms to describe the response of the
animal to treatment with Virulizin™. These terms are
defined in the following chart:

I ng

= —

Response Definition

20 Complete Response - Disappearance of all clinical ’evidence of
active tumors. The patient must be free of
all known disease as determined by two ob-
gervations not less than four weeks apart.

Partial Response Major |Where there is a éreater than 50% reduction
in the sum of the product of the
perpendicular dimension of all measurable

tumor with no new lesions appearing else-
where.

Minor Where there is a 25-50% shrinkage in the sum

: of the products of the perpendicular
diameters of all measurable tumors; or
subjective responses such as improvement in
performance status, appetite and feeling of
well being; or tumor necrosis or lysis as
seen on ultrasound, x-rays, or changes in
consistency and character of the tumors sug-
gesting a decrease in adhesions and an in-
crease in tumor mobility.

Stable Disease Less than 25% increase or decrease in the
size of one or more measurable lesions
without tumoral lysis, or appearance of new
lesions.

Progressive Disease Increase of 25% in the size of one ox more
) measurable lesions, without tumoral lysis,

or appearance of new lesions.

—

25



HNSCC 9 ' 8 12 HNSCC ' 11

3 . 12 Endonetri osi s 37 37 n.d. 30

H V 6 7 - 8 HV 15

12 19 HV 21 16 20 HV
23 WO 9638175 n.d. 35 The data in the fol PEHCAS/00382 ¢ show

t hat pat ho- physiological |evel.s of PGE[err] (10[err]M failed to suppress
the |l evel of tunoricidal function that dgvel oped in response to the :
conposition of the invention. This WO 96/ 28175

- PCT/ CA96/ 00152 83 Sdonenimads (3/10 caminesstand 3y/he cepﬁnesy ékpé¥iferr] to

suppress t Uniiricealal comBgbtenréSpoREecy e Satmmuhafd?igﬂ I;%liﬂti eﬂ;#d (Braun

et al. (1993) exa
illustrates t%ﬂaﬁﬂiﬁQQ&pﬁéﬂProPaFE%iﬁ|Eﬁ?ﬁﬂnﬁﬁjncFFGHeﬁgEPhB?lﬁu(iﬁ ous
tunor cell s manimemcymdssgunﬁémw) vexpey ienced poaihbpnpaftide i nvention.

10 Hnis° 608! 2hThas Pf{%&'@iﬁn@)oﬂmﬁ?ﬂg&y&%ﬁf [fng S0} &t ed

atrents ree ovarran cancer netri al

fron1b|ood sa es fr
cancer, one c‘g%/l%m eétlafalingskdid Artereprpasiing The ptirteake set
out in Braun estpextienceodfi) anImabs chbéarly isipportist ¥ d8gtde of €esponse to the

compost 1o et RB MM dpdf LR SUREHRE 5 TR o

usi ng the no &F-ot oxi city assay described in Braun et al.
10

This example iiihstrates :esulté_éf an Open Phase II
Clinical study conducted on cancer batients.
In 1988 an Open Phase II clinical study was
15 initiated at The Montreal General Hospital by Dr.
Thirlwell and expanded to the Saskatoon Cancer Centre in
1989 under the direction of Dr. Maksymiuk. The trial
remains open to patients with various advanced solid
tumors who have or have not had previous treatment
20 (excluding radiation) for their disease. Patients have
been and continue to be treated three times a week with
intramuscular injections of 7.5 ml of’ VIRULIZIN™ and have
been and continue to be followed for safety, Eastern
Cooperative Oncology Group (YECOG") performance status,
25 quality of life and survival.
As of March 31, 1994, 99 patients had been treated.
Adverse events were generally mild to moderate. Five
patients discontinued treatment due to adverse events.
No complete or partial responses were observed, although
30 18 patients achieved stabilization of their disease.
With regard to clinical endpoints, there was no change or
an improvement following 8 weeks of VIRULIZIN™ treatment
in the quality of life, pain and ECOG performance status
in 51%, 78% and 56%, respectively for those patients
35 where data were available. A subgroup of patients (n =
' 12) treated with VIRULIZIN™ for advanced pancreatic
cancer éhowed a one-year survival rate from date of

-



(1990), with the exception that the patient's tunor cells 20 were used in
pl ace of the Chang hepatoma cells. The patient's tunor cells were treated
wi th coll agenase and DNase, single cell preparations were prepared, and the
cells were |l abelled as described in Braun et al. (1990). The results shown
in the fol RPHYI™bl e denonstrate 25  that the conpositi BRTGA609Es2

I nvention is capable of acti- vating the patient's own nonocytes to kil
the patient's tunor. WO 96/ 28175

96 _
PCT/ CA96/ 00152 84 Mbonocyte Tunoricidal Function I nduced By Conposition of
Exanpl e 1 D agVDRUEIZIN™ treatmentr efCeodi witina median sufvival yfoiexicity

(E/T = 15/1) L a - ehs :
Composi o’ (VERT sTegs Sroup sffellh, onecyear survivey, zave erok
1 y-Interferondatepef diagnosis of 38%,rAERAYEY TQ 3-8 £PK) historical

Ovari an Cancer contddlisum 0 10
[err]-Integferon +

- | izl 11
Endonetri al Cancer _kﬁéﬁf‘ﬁﬁgly' the HestPEROFdh %4 ?‘%&r rbf‘h?lr?tg%f eron + LPS
14 Conpositi onClinical#Fydy have been gonsiggent sgithcihecdin viggai and

8 y-InterferonanihRP tests: Virulizith denposettive (86 ran appileciable 13 ENT
Cancer Mﬁ@LH@‘for cancer therapy. 11 [err]-Interferon + LPS
12

10 . o E;gmp;g_;g o
This example illustrates the methods and results of
Pancreatic Cancer Clinical stu§ies,'ih“particu1ar a Phase
II trial (Protocol C02-104) with the composition of the
" invention for patients with measurable, biopsy-proven
15 pancreatic cancer.
" Treatment consisted of the composition prepared as
in Example 1, 0.11 ml/kg (minimum dose 7.5 ml)
administered with a single deep intramuscular injection
to the gluteus maximus, alternating buttocks with each
20 dose. Patients received 3 injections during the first
week followed by twice-weekly injections until_tumor
progression. :
Response was defined using standard criteria, as
recited by Miller et al., Cancer, 47, 207-214 (1981). A
25 complete response (CR) was defined as complete disappear-
ance of all evidence of disease for at least 4 weeks. A

partial response (PR) was defined as at least a 50%
reduction in the product of the two largest perpendicular
diameters of the largest measurable lesion, with no new
30 lesions or progression of any lesion, for at least 4
" weeks. Progressive disease was defined as a 25%, or more
increase in the size of one or more measurable lesions or
the appearance of new lesions. Disease not meeting
criteria for response or progressive disease was termed
35 stable disease.
A total of 22 patients were enrolled in the study,
but five patients were considered inevaluable for



20 conposition (Virulizin) 25 ENT Cancer

_Medium 18 [err]-Interferon + LPS 11
| L-12 ' IT MCSF 3 25
Conposition (Virulizin) 35 The experlnental results in Exanples 10

to 13 i n¥ 1hat the conposition of Exanple 1 is capaPCHCad6AS2
activating nonocytes to express tunoricidal function; it works in the bl ood
wi th peritoneal nacrophages; and, the Igsults are consistent with it not
being subject to the inhibitory effects of prostaglandins, which is one of

the princi pe¢ticacy.of Thepenvere e sconpldtie pat pem:ial Fa8p Sﬁses.

exper Tont QendabpRk AnePRAS ol Doadl dot e LiE SRR % PipDythe

treatnment o per| onea ca WO
96/ 28175 nonth six patients had disease stagimggp@Agg/ggx5gogg Exanpl e

14 This exartmat 3| moathst ¢s.&bhe 305413 5,015, a85a99+G0anqdughed to estimte

protein t co € | mati.on of the conposition was

done u5|§rllmg ?&“Hﬁ *Pi grggghk'ﬂ %ﬁﬁvg@ Ffréo}f eﬁ}? SRS IXPRB YR Rni que (Snith
et al., AnamonGhgcfzrem theodate.ef dimpmsis ant) 5 monkhssfinphetbé a batch

of the corrp@adawtoafvm&eaedenuo tond patérith vt i ibgé te8enLYGer

o be used HpradtadBe ] §2“%9*%%| o7 T Gbeeads 1Bca8eE 0 el
t hese sanpl &hapas a&dEé)a hﬂ@tab%okntQK§¥§§&%iﬁaﬁim@hoﬁl&hacldvendlun1salt;
Pi er ce)10 4%mAaptiases E&aecandlavaorwmﬂ%x&ﬂd\la%@ hha Behbikerr]., Na
tartrate Ir141g§§g339§} 5 months. One patient had dlsease relapse in
her pancreatic bed 4 ménths after a Whipple procedure and
has been stable on the composition for at least one year,
with the exception of a slowing, but rising CEA. A third
1s patient had a percutaneous stent inserted and continued
to work full-time for at least 14 months with no evidence
of tumor progression. :
All 22 patients were evaluable for toxicity, having
received a total of over 500 injections. None developed
20 any clinical or laborétory evidence of drug-related
toxicity. There was no detrimental effect on Quality of
Life which generally parallelled disease activity. No
significaht changes in total white blood cell counts or
absolute lymphocyte counts on serum immunoglobulins were
25 seen.
Survival curves representing the survival times from
diagnosis and from treatment initiation are presented in
Figures 6 and 7, respectively. For comparison, an
historical survival curve for Gudjonsson (1987) has been
30 superimposed in Figure 6. Another example of a
comparable historical survival curve may be found in
Bakkevold, Petterson, Arnesjo and Espenhaug (1590).
The results of the survival analyses are summarized
below:
35



The sanple m xtures were incubated for 1 hr at 60[err]C, 15 cool ed, and
the resul tant absorbency read at 562 nmusing a spectrophotoneter. The
anount of protein in the test sanple was then conpared to the plotted
standard curve and the appropriate cal cul ati ons made. The protein

concentrati oltOM28H8 conposition was found to be | ow and 20 PCTGAABISd t 0
be 32 [err]g/m. Exanple 15 This-Exanple denonstrates, in sumary, the
follow ng: (1) the conposition has TNF-[ereB rel easing 25 activity and
the TNF-a releasing activity is not related to an cont am nation with
endotoxin; (2) primng of nmacrophages enhances, DITTTY e

conposition to stimulate rel ease of TNF- [err]s,,,aml( 3)séhﬁampe§mza“ ty
of the conpositissmviwlnot PssieowPophlation TNF-(days)l caPewniptibn actaysjty. To

test whether an grgot oxi n [gfdchs \W88-73S0CI Pt edygai L h the o4y ol 991 cgl,
activity notsed adiagaodier t|pstieae®posi- tion pf Exanpl ¢ further

conmposi tion experinments Wibe,ebi FodBiHaW t hi pol xin ad t
reactants. 35 Pol ynyxi n bﬁzll% ie& phtienegt i pn o dxgndct ox?sﬁ'don I eugocyt es.

The fol I owing taple and sygcee [Es regite.lne qonpos tT9n expertment
per for med and |f§,¢@§éﬂtts p,u:%ﬂf%g?%é) 75 166 5y 185

PCT/ CA96/ 00152 8é&a&bsence End tcgzil for FNFl\ﬁ2 Rel dasi Ef fect _.and En-
O

hancenment of Rel ease Wt h jf\QQ g,at J,,g;m n °Re| dase pgim) lgﬁnpl e
Test ed T ) — 10 3 S

Pol ynmyxin 10 11 [err] 7 0 None 517, 118 0
: The mean survival time for. diagnésis was 281 days,

as noted in Figu:g_ﬁ. The median survival was 182 days
(approximately 5 months). For comparison, Gudjonsson
(1987) reported the mean survival of his 188 surgical

15 patients as 208 days with a median survival of 120 days.
The mean survival time from treatment start was 166 days
(§§g Figure 7). The median survival was 133 days
(approximately 4 months and 1 week). _

Survival times were also estimated among a subset of

20 evaluable patients who had each received at least 13
injections. Fourteen of the 22 patients were evaluable.
Among these patients, as noted in the previous table, the
median survival from diagnosis was?219 days (approxi-
mately 7 months and 1 week). The median survival from

25 treatment start was 146 days (approximately 5 months).

The one year survival rate for evaluable patients (n

= 17) from the initiation of VIRULIZIN™ treatment was
18%, with a median survival of 5 months. The one-year
survival rate from diagnosis was 35% with a median

30 survival of 7.3 months. In a historical cohort of
patients with similar disease, the one-year survival rate
from diagnosis was 13.8% with a median survival of 120
days. The quality of life, pain and ECOG performance
status remained constant or improved'over 8 weeks of

35 VIRULIZIN™ treatment for 57%, 71% and 66% of patients
respectively for whom data were reported. Stable and
declining CEA levels supported the clinical finding of
stable disease.




Composi tion (#B0213) Pol ynmyxi n 1591 [err] 413 1581 None

5256 [err] 2585 4738 Notes: 10 1. Total TNF rel eased is correct for
TNF rel ease by 1640 nmedium 2. Polynyxin concentration: 50,000 units/m .
Conmposi ti oggbﬁgg 200 [err]l. 4. Wth polynyX|n 8 patients tested. VVth
no additiv ients tested. 15 5. -LPS concentratldﬁnﬂygﬁﬂyﬁlo
[err]l. The results show that polynyxin conpletely inhibits the LPS-induced
rel ease of TNF-[err]. In the absence of 880 pol ynyxi n, LPS induces 517
pg/mM of TNF-[err], whereas in the BEGSGSCG of polynmyxin, 11 pg/m of
TNF-[err] is released.” The conposit = e ot her hand, releases 1591
pg/ M of TNF-[errrhis ekemplesthlustafates whinicall tridks 47

pol ymyxin, LR aftthet® o2ORR2EY aa&e ol & %ﬁamwfi @, 25 additive
effect of the stinulators, estln t hat e co 'F10h acts with

greater intensityARYERCS CPG gas de 9@/9@1&&?1069
PCT/ CA96/5)01 %2 18 Etime ITE oi- Evf pstmftdw aarronaébt-ye@ibﬁ\f ok Rel ease

Csnol arity B centrated:
c Eﬁiﬂ%d%t relapses occ¥fring dtler primary ﬁﬁﬁ_{ﬁ%ﬁg?(]¥h

B0222
pH adj usted Standard treﬁﬁ!°§52€$ vhich all othgp tpeatwents are 872
B0219 judged [is DAICsi{ddcarbazine), whigh hascancepéreésed: 10
B0221

respond@w%hQH of about 15%. The ﬁ%&ian response is 3-6

10 months, and carries with it severe nausea and vomiting,
and a potentxally léthal side effect of acute liver
necrosis by thrombos;s of the hepatlc veins. This
treatment fails to show any definitive survival
advantages. ' .

15 This study was conducted to determine the safety and
efficacy of the composition of the invention and to
determine its effect on survival and on quality of life,
vhen used in patients with advanced malignant melanoma.
The study, was a non-comparative, multicenter trial.

20 An initial dosing schedule of 7.5 ml injections of
the composition of the invention intramuscularly 3 times
per week was used. After no organ or :marrow toxicity was
observed, the loading schedule was increased to daily
injections for 15 days, followed by maintenance of 3

25 injections per week. Subsequently the loading dose was
increased to 30 days. Duration of treatment was 36 weeks
and then reduced to 16 weeks, after which patients were
given the option of entering a continuation protocol.

Thirty-three patients with advanced melanoma were

30 included in the study population (17 females and 16
males), ranging in age from 17 to 85 years of age. Of
the study population, 64% had been previously treated and
36% were untreated; 25 of the 33 patients were evaluable.
The Karnofsky Performance Status (baseline) was in the

35 range of 40-100%, median 80%. Eleven patients were alive
at the end of the study period and five of these were
under treatment.

-



B0221 pH adj usted 533 B0213 pH

adj ust ed 675 B0225 . _ pH adjusted _ 590
B0226 pH adj ust ed 540 15 BC 11-06

pH adj uste 445 BC 11-09 - pH adj ust ed 603
The osnnlaﬁ??gagpﬁﬁfferent bat ches was determined 20  usiff/GASRUMSR d

met hods. The results are shown in the previous table. B0213 is noderately
high at 675 nosm B0222, shown to have ThBorel easing activity even better
than B0213, is less hyperosnnlar 581 nOsm The fractions B0226, BCl1-06
and BC11-09 range & ST Partinl regponse vas Mhsexved inof6yha pa-

h%/pgr ogmolI ?rl tyierts t@m{rp?w @ﬁtﬁ.&nﬂ\ﬁa&e&ri’ed\ﬁ%j@ﬁﬁit & 38Rkl Yht ¥P¥¥ast al so
studi e n ogRQS us osnolarity,
even to the 'ﬁ{é)s(u)‘f d%%?ﬁ’g’ﬁ&% %ﬁabﬁgoﬁ?‘mﬁgﬁo éo%egégg‘tTNF [err]. 30
Exanpl e 16 Thlmm egainqﬂsmshwxneot)yqsmum wedghtdifogr mbre

conposi ti 0§ of tXdye PIRSHEH (HA 000 Br 2bbo1 gk ) OXix ideapikudi es were

s (1 o e idn Mad Gikaread, 38 Tb7% Belda Vb ndRBteet sy uai 1y

clinical observat7@rdays/ enedianom,da&sw

PCT/ CA96/ 00152 88 r éé‘QB t hﬁdxﬂ q@t sPB% Eﬁeté‘@&ﬁi@%é Rk i@hedays 14,

21 and 30 thereafter was ted every thlrg day for

the first 30 d55®® %#6% Qng YRAkian Sompared, to.

noted in afy ohisherical controls, measured as surv1va1 from diagnosxs
of metastases[recurrence in days.' The SOlld line
represents the survival curve for patlents treated with
the composition of the 1nvent10n and the broken line
represents the historical survival curve (Balch et al.,

15 s oma, 2nd. ed. 1992, Chps. 14 and 39, pPP-
165-187 & 499-508, Lippincott Co., Philadelphia, Penn.).
The survival of all patients treated with the composition
of the invention, including patients with one to over
three tumor sites, is shown in Figure 8. Survival of

20 patients with two tumor sites and with three or more
tumor sites is shown in Figures 9 and 10, respectively.

The group of all patients treated with the
composition of the invention had a 39% survival
(Kaplan-Meier estimation) at one year. The survival rate

25 at one year for all advanced malignant melanoma (AMM)
patients is approximately 11% in historical controls
(matched by number of tumor sites). The group had a
median survival of 315 days compared to the historical
median of 89 days.

30 For patients with two tumor sites, the one-year
survival was 49% in the patients treated with the
composition of the invention, as compered with 13% in
historical controls. This group had a median survival of
360 days compared to the historical median of 120 days.

35 With three or more tumor sites the one year survival was
31% in the patients treated with the composition of the
invention, as compared with 0% in historical controls.

-




5 over 358 aninals |ncluded in this study throughout the period that

I nj ectians wer d or _during the follow up period (one nonth for
al | species except the dogs which were foll owed for 4 nonths). 10 Ani nmal

Quantity g@ﬁe VWiite mce 100 0.2 mM i.m at 3-day intervals 4
times Nalew Yats 100 2.0 mM i.m at 3-day interval?r}/F't’FﬂE'ézGol den
hanst er s 1.5mM i.m at-4-day intervals 4 times Qui nea pigs

60 3.0 m at 3-day intervals 4 tinmes 1391 Rabbits 15 5.0 ni

i.m at 3- day terv 3-day
intervals 6 t| 6\.&5 vidd B bl 1pore t?ﬁ'?’@ l?a‘% ?Pgr?'bﬁ‘&;‘”” erved
for 4 nonths 2of 205 day$ Rronparedo kioc Che bmﬁqrumlmdim oxf 69 M@r m ne
the effect of a si r@tﬂiﬁyqef I1r1tfr@wa§cuhaés§ea% fwé vPQ;’HB?

Thirteen Sprague Daw % ra%aFE%, a srggg nuscu ar d se o

m/kg of the cBAPGE; PrIHE Pﬂﬁ?qrts
were 25 5bseanédp#bn i@lﬁy@malrommguem ha‘iﬁmqm: agtd:.me:we::pagimel\lo

sympt ons of t 0XgChh¥wNe{® ﬂ@&fdﬁ%ﬁlﬁgeltabgé group and no gross pat hol ogic
findings were observed in the animalsthat were necropsred Based on these
observations tQe-_l.bg olramisciil Ta n_of 0]
30 in rats was ﬂﬁ{be{.rgfned to be greater than 5 n1/kg Another toxicity
trial was conductpatilgtd/hne Ontisti 0 Vetamdi nary 3gal | ege,4twher eisght heetn
corrposr ti 30 was_agfifilydhle o Mpnth ;omopth o [moskhy dogeentirhe genbe omepth s

sumari zed in the fol | owi ng t abize: 3512/25V\(> 96/,243_1
PCT/ CA96/ 00152 !Bercent P 16 .,

100-1000
525

Range (gr)

15
The Karnofsky and Spitzer scales are both subjective
and were found to agree approximately in each individual.
Fifteen patients reported no change in these parameters.
20 Four patients showed fluctuations which later returned to
previous levels. One patient had a decrease (from
40-20%). '
The results of pain evaluation for six patients
showed that by week 4 the pain dropped from 5 (worst
25 possible) to 2 (moderate) or 0 {no pain). One patient
had a drop in pain from 3 to 0. One patient with hepatic
metastasis had pain reduction to 0 and stabilization for
11 months. Nine patients who entered the study with 0
pain maintained that level throughout the study. Five
30 patients had a moderate (2 unit) increase in pain. Three
patients had transient pain increases (1 to 2 unlts)
during the second or third month.
Out of 1734 injections administered tc 33 patients,
21 patients had no adverse drug reactions. Fourteen
35 adverse drug reactions were reported in 12 patients. The
adverse drug reactions usually occurred at weeks 4 or 8
and were mild to transient, and most frequently were a
low grade fever.



Dose Ani nmal Age and Wei ght Dose 1 Dose 2 I nterval Ml e
M xed Breed Adult . _ 5.5 mM i.m 0.6 mM j.m 7 days 5 kg Femal e M xed
Br eed 6 nont hs 1225 mM i.m 1.3 mM i.m 7 days 13kg 5 I n each case,

one dose | in the right rear leg and the second d 7 days | ater
was given %%Seft rear | eg. Both dogs were observed f%ﬁ 2 after

10 the first injection. Appetite, activity, tenperature, pulse rate, and
respiratory rate were nonitored tw ce d3PRy throughout the study. Routine

uri nal yses, hemat oL,y m.chem gggj' S r rforned at the
follow ng tine poiJﬁ g:dm m%%‘t gglﬁgigﬁl hour%%eafw%Sgigﬁgﬁ?%&? days and
14 days -af t er grRUPS; ABA the RNotaeolngrerRs trrakad sitheshsi gns of pain
associ at ed W tbmpbki€ioh £ NS invEhtion \Bagdéstay id Suyeivhlapareyiexi s

associated wi th_th cond,inj.ecii abnor jtiesor,.changes in

physi cal or | gﬁﬁr 558%"%%%%%%?% w\%gpelégﬁ co%qrs%%"d’t a?:hce,oul d be
‘attribut e® t oinventioy. The chnger seeneddte ostabildize timl 8Pat ed by heal t hy
dogs. A 17-dapagkgafel.d0fe) [Sat drite tirdd¥edOfor MM QfbrUtinthhflea in

VIRULI ZINferr].in _conjunction wth an.an | ,nodel study at the Ontario
Cancer Instit(tg. s‘r‘ﬁgkﬂﬁge'#a'ﬁ%'ed A§§° il“&hrﬁ?%"(%‘fﬁﬁ 3% BPICVIPNELY \ere 4
groups as fol trestedvpatiestan(many ®linipal trialpearégquivealntrented #

Tr eat ment S / shged | M
0.05 m patient?g ggyﬂbﬂgf‘ofz tﬂﬂ’%& ProgRodis of ¥ained

1073 " M) r uBFEViOUR FrepkRentelys e funcr burden ih this i rul|

5 MY, : Virulizin[err]
IP 0.5 nml. population wa&Oh8gh (82% haBambrgi than'‘cdnerimetastaticnj ect ed at

day O with 5 )gijtg)e_rr] of B16F1.pel anoma cells plus.mcrospheres. On each
of ' ' '

The survival and quality of life data suggest that
most patients received some benefit from the treatment.
15 Eleven patients were still alive at the end of the study
period and of those 11, five continued treatment.
Preliminary analysis on 33 patients demonstrated a
one-year survival rate (from diagnosis of recurrence) of
39%. Upon conclusion of the study, final data were avail-
20 able for 45 patients. Forty-one of these patients had
distant metastases. The one-year survival rate from
diagnosis of distant metastases for these patients was
61%, with a median survival of 529 déys (17.6 months).
This can be compared to a survival rate of 13% (median 92
25 days) from historical data. The one-year survival rate
from initiation of VIRULIZIN™ for all patients was 22%,
with a median survival of 200 days (6.7 months).
The quality of life, pain and ECOG performance
status showed no change or an improvement over the first
30 8 weeks of treatment in 63%, 93%, and 70% of patients
" respectively for vwhom data were available. In addition,
pre- and post-VIRULIZIN™ tumor pathology demonstrated an
unusual pattern of tumor cell necrosis, fibrosis, and
vascular thrombosis consistent with TNF-a mediated
35 effects.



the first 17 days, each group received daily injections WD 96/ 28175
_PCT/ CA96/ 00152 90 of Virulizin[err] or saline, as above. On day 18, the

animals were sacrificed. Prior to sacrifice, food intake, werght gain, and
behaviorgﬁf ggrnal. In addition, there was no evidence 5 of toxicity
causi ng éﬁ@g observabl e by light microscopy in any of FCRCAS680182

exam ned, which were: large intestine, spleen, stonmach, pancreas, urinary
bl adder, liver, brain, kidneys, snall %9#25tine, and heart. Food intake and
behavi or were normal . Weight 10 in s.pormal. A 13-week repeat dose
toxicity study in Fischer-344 rats 40 mal es and 40 fenal es) was
carried out adm Bhiscexamplé RAlusitfaties] al pathodogyi peeteesl week for 13

weeks. The ffFeetéades omyBigriant Hdlahomahout 20 X the 13 human dose.
Ani mal s were subj ctﬁd %o {é&l hi st.o a&%pg%g¥ after 13 weeks. The only
treatnent rel at e@ti FAHEVHIL AR S | 73e¥PRESRIANEORAIEL body wei ght
gai n i n5t hew2thXpdogregsive maligngnt eelanomanbfothe Aard oparate wWas :
deronst 1 at egna2Guik2Pido IWidik o MMighdn HaihAbid bife Shdgi Cal use of

or .the eat ment of

the conpositiQn™of the,invention f tr vari ous mal i gnant

tumors in cURPSKi Bhe MicEPecops: Looking from apstankoteemdRRe wit h
advanced necphaséecthesepithelialk Xdyerhiwdthraceonpangbig Kedstwnventi ona

aggrkﬁgy . "ChenkhER! @l1dh! %&E%W 'dediIis¥aRe Bb' BaclRSGHbAL! Y TN

10 apparent. Thesé melanoma cells can be seen to be rounded
or oval, with an abundant eosincphilic by%oplasm, and
Plecmorphic hyperchropatic nuclei. These cells have
substituted the normal submucosal tissue. The blood
vessels which are seen appear normal, and there is a

15 . paucity of any kind of inflammatory/immune~response as
would be represented by the presence of leukocytes (poly-
morphonuclear and mononuclear cells). This is an example
of tumor tissue which is thriving, i.e. the tumoral
architecture is intact.

20 A tumor tissue sample was observed from the same
patient, who had been treated with the composition for
two months. Starting from top to bottem, cne can see
that the continuity of the epithelium has been disrupted
by a necrotic process. This necrosis, while common in

25 the center of any tumor that has reached a critical mass,
is rarely seen on the periphery, especially in malignant
melanoma, and is a sign that the host's immune response
is mounting an attack against the tumor. Throughout the
photo are a massive number of cells different from the

30 original tumor cells. These are the immune cells,
including neutrophils, lymphocytes, macrophages, which
have orchestrated the disruption of the typical tumoral
architecture. The blood vessel walls have become densely
infiltrated with a large number of host immune cells.

35 This cellular infiltrate subsequently will cause the
destruction of the blood vessel, which in turn prevents
the tumor from receiving its supply of nutrients and

-



summari zes the individual clinical cases in this study, 30 as follows:

WD 96/ 28175 . 91 ) PCT/ CA96/ 00152
[err] WD 96/ 28175 . 92

PCT/ US96/ 00152 [err WO 96/ 28175
PCT/ CA96/ 00 2947281 WO 96/ 28175 PCT/CAI6/00152
PCT/ CA96/ 00152 94 The nunber of -injections ranged from2 to 69, with

volunes up to 7.5 m given into a single'idgranuscular site. Protocols of
weekly injections allowed for exam nations and careful nonitoring of the

individual 5 cigeRn (dstheiiogiastosidg)ast Thdet dnmunedresponsd Uahion f or
each case. The égrhﬁ'ﬁh% anEeghé rﬁhncfﬂﬁr %"%BQQP{‘OQ‘%“I {ﬁl%ﬁ% on or severe

aIIerglc reactions, ‘1nc udln ana I'ni Cran an e owners of
the ani mal s di @atétemgemssmys%g%q ek conpistent: withi seported 10

| nvestigators RaisRiesoRAohi 85CBE BrEUMMEMbYT BINENP! (B0noF HbOP6sis
reducti ons,g ”pfrac‘é%%ﬁ%‘&t b 8n 20 Ardduids’ df RS work 9BLELEFBLG "EL Hile 921 1

in a few ani nal
previous examples.

The immune response demonstrated in the after treat-
ment with the cbmposition slide strongly links the in
vitro TNF immune modulation by the composition with known

10 in vivo anti-tumoral TNF effects.

.
*

Al

Example 22

This example illustrates the effects of Virulizin™

on tumoricidal function of peripheral bhlood monocytes of
15 cancer patients.

Peripheral blood monocytes from venous blood from
cancer patients were obtained, processed, and assayed for
tumoricidal activity against Chang hepatoma cells
according to the procedure of Example 9. The results are

20 presented in the following table, wherein the following
abbreviations are used:

U"ENT CA" is Ear, nose, & throat carcinoma;

"KS/HIV" is Kaposi's sarcoma in patients infected

with Human Immunodeficiency Virus;

25 "ovarian CA" is ovarian carcinoma;
| "Lung CA" is lung carcinoma;

*"pndo CA" is endometrial carcinoma of uterus;

ueMIL" is chronic myelogenous leukemia;

Terms used in the table include: "Diagnosis," which

30 refers to the type of cancer that the patient had. The
total number of patients, that provided monocytes for
testing is noted as "# tested." The number of patients
whose monocytes showed the ability to be stimulated by
VIRULIZIN™ over the total number of patients tested, is

35 termed "# stimulated/total (Virulizin™)." The number of

' patients whose monocytes showed ability to be stimulated
by a combination of 100 Units/ml of interferon-gamma

-



decrease in pain and/or disconfort. The clinical results noted in the
previous table 15 jnclude the certain terns to describe the response of
the animal to treatnent with Virulizin[err]. These terns are defined in the
fol |l owi ng - Jlesponse Definition 20 Conpl et e Response
Di sappear ance Il clinical evidence of active tunors. ICARSOIR2 st
be free of all known di sease as-determ ned by two ob- servations not |ess
than four weeks apart. Partial Response Mg or Were there is a greater than
50% reduction in the sumof the product of the perpendi cul ar di nension of

al | neasur abl ZENtor) @ndh 2nbgfmly ¢£ sl ipepaiyiseschayide seLPSheo. M nor

Were Ej herf I %s%}?e'i'i@:%as]?bll.lﬂréﬁfgiﬂ &h@r UHE othiCnRhparCoF Pitidits

er pendi cul ar ers.of a ve responses
P as | mor oVeSRRE (ip sBrpan A cecbhdbeed ATRY, (RRMTRRRECH HLeR ool

bei ng; or tunorespestodios “dr stimtammlodmvmsoqndVimlaym%r. changes
in consi st@ncys@ﬁqlﬁaroqptigr aek1hE8 44'"EH Sln%ﬂasﬂeér Qﬂeétgfciﬁa?ﬁ%di'

. adhesi ons and I Nn-__.crease in tuED gn g D sease ess

t han 25% i ncr ve th Sumericidat nralues, "B’f YnERituee seith e | eS| ons
wi t hout t unor akedivmm 3lape.apfBatches/stimiation™oreciPesgtire sbakcl mease
I ncrease of 251381*. TudniierS iok€ b Wﬁuﬂf f@r\f‘sé@%‘iﬁﬂ%ﬁ b§ SR S out

t unor al IyS|s £ earance new | esi] ons
that showed stimulation over the total number of

10 tests with that batch/lot in parentheses.

EFFECTS OF VIRULIBIN ON TUHORIGID&L FUNCTION OF
PERIPRERAL BLOOD MONOCYTES OF CANCER PATIENTS

# £ .

15 # Stimulated/Total Stimulated/Total Batches/Stim-
Diagnosis - Tested {(Virulizin) (IFN/LPS) ulation
ENT CA 10 8710 5/10 222 (3/4)
219 (2/3)
216 (1/2)
233 (3/3)
238 {1/2)
KS/HIV 9 8/9 2/9 222 (4/1)
) 238 (2/2)
Ovarian CA 3 2/3 2/3 . 222 (2/2)
216 (0/1)
20 1Lung CA 2 2/2 C1/2 222 (2/2)
Endo CA 1 1/1 1/1 222 (1/1)
CcML 1 1/1 : 0/1 233 (1/1)
238 (1/1)
TOTALS: 26 20726 11/26
{77%) (42%)

25
These results show that the tumoricidal activity

elicited by VIRULIZIN™ in cancer patients' monocytes was
equal to or greater than the activity produced in

, response to a combination of conventional macrophage

30 activators (IFN-a and LPS). VIRULIZIN™ can also stimu-
late tumoricidal function in macrophages obtained from
HIV patients with Kaposi's sarcoma, even at very late
stages of the disease. Thus, the action of VIRULIZIN™
appears to be independent of collaboration with other

35 immune‘cell types, including helper T lymphocytes.

¥



WD 96/ 28175 _ ' PCT/ CA96/ 00152 95 Si x
animals (3/10 canines_and 3/11. felines) experi- enced a.conplete response.

One aninmal (1/11 felines) had an initial major partial response. Eleven

ani mal s (Qbégg&ﬁggnes and 6/11 feline) experienced a m nor

response. antmal (1/10 canines) renai ned stable and one aninmal (1/11
felines) did not respond. The clinical experience in animals clearly

~ supports a degree of efficacy of the co®®$sition in the treatnent of

mal i gnant neopl asns. 10 Exanple 18 Thi s efaggl e illustrates results of an
Open Phase Il dinical study conduct er patients’ In 1988 an Open

Phase I't clinical Thislyexwnples illusitraiesdthe &fitedtstof Alir@diedia™ Hospit al

by Dr. Thirl I ﬁgf;ggggﬁ ﬁ#g; OPRofABERE éiggg i 1989 under
t he di rectio\rll\glaft@sr sym ué.d)T et iafbgrgeerrg?ns open to p%rilee;ﬁts with
various advanced shiveelagfracxgrhages, from,1l-Patients Wt inanrsmaddt nent
20 (exchbudi egllaliangi cancém rwéreiocbtiiinedsby bPehckidvslvenlarh davaged
continue to b r ' e s |,n | nj ections ‘of
7.5 mM of Vi R%[‘%‘z?%fﬁ???%ﬁ% 1Ih‘ll‘alve bcg'gr%qanlggwéﬁﬁynéé io. g;&}ﬁ)ﬂ owed for
safety, Eastehgpesopargelis ndhe Bragesyye describedcin Fixamrie S-at us, 25
quality of |iperatenesl viactopiieges wére lobthaink894ron 97 nedt furits hdthbeen

t ted. Ad | ] ' i ent
i scont; nued BYBSESIBbIGHE’ CaRElr (4 dodbustrsQuiOd bOkELar, Hind 3 | TN ©
r esponsed Oner €evisalddand ansayed tpr tumoricidalsagehvivRAIIEMY i zati on

of their di sea®@ang hepatoma cells by the aforementiocned procedure.
'The results are -displayed in the following table,
wherein the abbreviations and terms used are defined as
recited in Example 22.

15
P - _______ — _—  — — ——
. BFFECTS OF VIRULIZIN ON TUMOR~ASSOCIATED
MACROPHAGES FROM CANCER PATIENTS
# Stimulated/Total # Stimulated/Total Batches/Stim-
# Tested {Vvirulizin) {(IFN/LPS) ulation
20 Alveolar Macrophages in Non-Small Cell Lung Cancer
11 5/11 5/11 222 (2/7)
. 219 (1/4)
- 216 (1/4)
233 (2/3)
238 (3/4)
Peritoneal Macrophages in Gynecoclogical Cases
7 7/7 6/7 222 (6/6)
219 (2/2)
. 216 (0/1)
— —
25

These results indicate that VIRULIZIN™ can stimulate
both the peripheral blood monocytes and regional,
+tumor-associated macrophages from cancer patients to
express significant tumor-killing activity. This result
30 was observed in peritoneal macrophages from women with

gynecological malignancies and alveolar macrophages from

patients with lung cancer. From these results, it is

believed that VIRULIZIN™ can also stimulate the

macrophages of cancer patients that are unresponsive to
35 stimulation with conventional activators such as gamma
interferon plus endotoxin.



Wth regard to clinical endpoints, there was no change or an inprovenent
_following 8 weeks_of VIRULI Z N[e[[| treatnent in the quality of life, pain
and ECOG performance status in 51% 78% and 56% respectively for those
patients e data were avail able. A subgroup of patj s (n 12)
treated wﬁ‘ﬁ"ﬂ%l ZIN[err] for advanced pancreatic cancerllcgﬂéi‘%g&ma"2
one-year survival rate fromdate of WO 96/ 28175

PCT/ CA96/ 00152 96 VIRULIZIN err] treatm@% of 29%wi th a medi an survival of
160 days. This group showed a one- yegr sgviivgl rate fromdate of diagnosis
of 38% conpared to 13.8%for histori 5 Accor di ngly, t he
results fromthe dJfhis Rixamplel iliustrates:ths effectaf) mm with the

in vitro and gpigRd é&féﬁpm\én&uufzwmmemsftfmﬁa@ ab' e extent
for cancer thera IS exa Iustrat es the
met hods and r®% %g?ﬂs mre&ﬁlé*'cénc@g‘???mﬁ%] Yt ®ul ar a

Phase || &rial (Prmntpﬂezmzmlmyl mnbcyhescmsmlbtminen a:tda ass&yetd on for
patients wi i hespaguh 5 Sl Ehaall ARBAvEk vsgalﬁst HBOEEG0E RGP ce1T LAl MEN!

consi sted of 0S| t | on repar g ('m ni mum

dose 7.5 ni) %8 2 R]FhA désé*'ﬁng aﬁeﬁx‘?’f\?ﬂf%n%scﬂ%‘f injection to the
gl ut eus maxi mnenoaYtu natdmga lnltimtswﬁthhanaekrh@oseﬂﬂmoat Patients

received 3 in d ,% fJr ypekly
i njections un%lgﬁ:?'ﬂaﬁa %%P%es& (g'rld rﬁgﬁégggﬂa EE?I ne é%\is‘ig% standard
criteri atPas activxty agamst that pat:.e ts own tumor cells.

Analogous tests usihg ovarian and endbmetrial carcinoma
and chronic myelogeiidus leukemia cells were also
accomplished. The results are displayed in the following
table, wherein the abbreviations and terms used are as

15 recited in Example 22. The medium used is Roswell Park

'~ Memorial Institute [RPMI] 1640 media supplemented with

10% heat inactivated fetal bovine serum, 50 Units/ml
penicillin, and 50 ug/ml streptomycin.



recited by MIller et al., Cancer, 47, 207-214 (1981). A 25 conpl ete
response (CR) was defined as. conplete disappear- ance.af all evidence of
di sease for at |east 4 weeks. A partial response (PR) was defined as at

| east a 50%reduction in the product of the two | argest perpendicul ar

di aneters %é?ﬁl‘} gal gest rreasurabl e lesion, with no new 301, éf’?@ﬁ@i
progression of any | esion, for - least 4 vveeks Pr ogr essi ve

defined as a 25% or nore |ncrease in the size of one or nore neasurabl e

| esions or the appearance of new | esiogpgg Di sease not neeting criteria for
response or progresswe di sease was terrred 35 stabl e d| Sease A total of

22 patients = g= o= der ed
i neval uabl e fomncmnmm ON 'mn nmmmm:r oF 'mg RIcIDu.
PCT/ CA96/ 001 SDNGTIEN{ AGRENST AUTIOLOGOPS 'HBK% Iétsela'r MONPCKRES ' ER@Snses.

Three patients_ had.di sease pr oqr CAVCER 8 he first month Six nat|ents
had di sease stabilization for nore than 3 NOgtRRedtios@city 0 3.5, 5, 8,
12+, and_14+ 5 nmont.hs). _ Medi an SOTvivar—foOr LNE ENtiTE_group- s 8
nont hs 7 om 1 REagN08is: ~ jBatch. #. -, Medivm i hs TFNALPS- NAXrpldgin: eat nent.

One patient wypheRi opsyljprom | ivier npj astasles and s | eyvglg of 37 ng/ ni
(normal is less than 3 g/ m), .had absolute stabilization of the liver 10
met ast ases afHTCEA | evell forf2® nonk hs.1l¢he Had k%l e dj se®tFor 5
mont hs. Onegnet cant had di sease rkl aps:e.‘i n her prnw eatj c besl,# nmonths
after a Wi pg.lpg %ocedure and .has. been bl € on the conposition for at
| east one ye th the exg’é’&ti'bn of 's ow¥jng, BUL” ri sf ng > Athird 15
patientibad &Npecautanequs si4mnt -ipsersed and corts jaied 15.7
Ovarian CA - 222 0.0 - 17.2 14.0
Ovarian CA 233 2.9 16.1 12.3
Ovarian ca 238 2.9 16.1 15.0
Ovarian CA 239 2.9 16.1 13.0
15 Ovarian CA 240 2.9 16.1 9,2
Endo CA 222 26.7 44.5 35.5
Endo CA 222 1.2 4.5 9.2
CML : 233 10.7 15.2 22.6
CML 238 10.7 15.2 17.0
20 '5/10 9/10
£ Stinulated/Total ' (50%) L20%)

These results indicate that VIRULIZIN™ can stimulate
25 tumoricidal activity in macrophages of cancer patients
against autologous tumor cells prepared from surgical
biopsies from cancer patients. From these results, it is
believed that VIRULIZIN™ can stimulate the macrophages of
cancer patients that are unresponsive to stimulation with
30 conventional activators such as gamma interferon plus
endotoxin.

Example 24
This example illustrates the effect of
35 cytokine-specific antibodies on the development of
tumoricidal function in Virulizin-stimulated monocytes.

"



to work full-time for at least 14 nonths with no evidence of tunor
progression. Al 22 patients were evaluable for toxicity, having received a
Total of over 500 injections. None devel oped 20 any clinical or

| aborat ory evidence of drug-related toxicity. There was no detri nental
effect on ality of Life which generally parallelled disease activity. No
si gni fi cant eﬂﬂ?'é'é's in total white blood cell counts or ab¥ST{GASPARhocyt e
counts on serum i mrunogl obul i ns were 25 seen. Survival curves

representing the survival times fromdi osi s and from treat nent
initiation are presented in Fi gures 6 a respectively. For conparison,
an histori cal Surr‘éi‘fbhéi-ﬁi/%fd&l an?éﬁsg) paffereSR 30 1u

superinposed in Fi g Anoth r exa a, conpay abl e hi storl caI
survival cur 9@“9&9 EB @3&9{’&/ gBreRic MY aiﬁ?fé%‘i‘{? and Espenhaug

(1990). The ftemkemiaofcMbye menohaiaimeﬂ ;adsaasayedlnfmr Itambricidal 35 WO

96/ 28175 / 98 Mean
Medi an Sur vi Vgr:ivgtg %%\a]('jns%ucnvaln\?alhe l?rt \?m\?af:euﬁa?l ent %? aﬁ%n (days)

Devi ati of  Pahkhed pf oRxample %y o(VFRULIZIN™ gione wapdis 1182
5 di agnosi for gtimabatidi dHAMe AdhotPtes as WOI1 as VImﬁZ[zm'" 219
eVl vabl e PABhAD! BnfiOfhaa, or Rii27tlg; Br Bhei-mvre U 1sotybd 133

control antibody. The amount of antibody used was a
saturating amount for these assay conditlons as
10 determined by tltration experxments 1n accordance with
standard methods.. 5 - _
The results are displayed in the following table,
wherein the abbreviations used are as recited in example
23. In addition, "“anti-ILl1le" is antibody to interleukin
15 1 alpha; "anti-IL18" is antibody to interleukin 1 beta;
"anti-TNFa" is antibody to tumor necrosis factor alpha;
and “isotype control" is antibody to an epitope unrelated
to the above cytokines.



start Prot ocol CO2-104 220 132 146 eval uabl e patients
10 The nean survival tine for diagnosis was 281 days, as noted in Figure 6.
The nedi an survival was 182 days (approxinmately 5 nonths). For conpari son,
@Qudj onsson (1987) reported the nean survival of his 188 surgical 15 _
patients as 208 days with a nedi an survival of 120 days. Hﬁgﬁﬁ%ﬂ» rviva
time from WOMRBMESRt start was 166 days (see Figure 7). Th rvi val
was 133 days (approximately 4 nmonths and 1 week). Survival tines were al so
estimated anong a subset of 20 evaluggée pati ents who had each received
at | east 13 |nject|ons Fourteen of th 2 patlents wer e evaIuabIe Anong
these pati erdss , : uch=S = A=y from

di agnosi s was 219 ﬁuccé aaprcyeoki.ﬁht-ebycithnahtiwids vaekl;he The medi an
survival from25 tr ostvelopmentrof Eumaricidals Munation dntely 5 nont hs).
The one year_survival rat ¥Firylisiargkinulaked Meneqytes 17) fromihe

initiation oT’VIRULIZIN[%hl-uEEeatnent was 1§%bﬁﬁé¥%r% BEbeByxsdityval of 5
nmont hs. The ere—yed - u S e—medi an 30

survival sof 7.3 nonths. fn a hlstmhmntxnnﬁtwl of patients with simlar
di sease, the one-year $Lung.Cangexn Patientd SHABY Bepatomd) goowith a nedi an

survival of 120 g The quality of life, pain and EC@Gperformance status
remai ned constant or roved over 8 weeks aqf 35 VIRULI ZI Nferr] treatnent
for 57% 196?#%P¥%@%Qﬁ 23i ents respectivelly for whomtBafa were reported.
St abl e and deeifﬁniuhﬂjiAdﬁymetglaupported tre clinical1sisding of stable
di sease. _ Vo
virulizin + anti—ILlB .. 10.
Virulizin + anti-TNFa . 5.9
Virulizin + isotype control 9.3
Experiment 2 .
(CML Patient, Chang Hepatoma)
15 Medium : . 5.7
Virulizin (216) : : 11.0
virulizin + anti-ILlc 9.2
Virulizin + anti-IL18 9.1
Virulizin + anti-TNFa : 2.8
WW
20

The results indicate that antibodies against tumor
necrosis factor alpha inhibit the tumoricidal function
elicited by VIRULIZIN™. Antibodies against either inter-

25 leukin 1 alpha or interleukin 1 beta failed to reduce the
tumoricidal function of VIRULIZIN™ stimulated monocytes.
The results are consistent with the conclusions that the
macrophage tumoricidal function that develops in response
to VIRULIZIN™ is associated with the production of tumor
30 necrosis factor-alpha (TNFa)_by the monocytes.

Example 25
The example jllustrates the effect of cytotoxic
therapy on the develcopment of tumoricidal function in
35 virulizin-stimulated peripheral blood monocytes.
Peripherai blood monocytes were obtained from cancer
patients at the end of their first course of remission
induction chemotherapy and assayed for tumoricidal
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__Exanple 20 This exanple illustrates clinical trials regarding treatnent of

mal i gnant mel anoma with Virulizin. Advanced nal i gnant nel anoma was defi ned
to include 5 all stage Il or IV patients and all |oco-regional or

di st ant gﬁmg@ﬁ 5occurr| ng after primary treatnent. The Sty M%at ment
by which a er treatnents are judged is DTIC (dacarba2| ne h has a
reported response rate of about 15% .The nedi an response is 3-6 10

nmont hs, and carries with it severe naggea and vonmiting, and a potentially

| et haI-S| de effect of acute liver necrosis by thronbosis of the hepatic

vei ns. Thi sactialtyerdgdimsits Changhhepatymal afellist wsdnguthevaethddant ages. 15
Thi s study &ng,f_‘ﬁgpigtged to determine the safety and efficacy of the
conposi tion of 't I nvention and to determne its _effect on survival and on
qual ity of Iife Thiherpsidds Arepdisekesed, im the £eddavingi 5aRAE. nel anon.

The st udy, mr&mwhémmé&aweonm&éé@%& discloged 14 Exa 1eAn initial

dosing gcheglyl e | NL,Sehi 90s_of 05t AR e invention
|ntrarruscuI£a]1&rlTy §{ ‘?@sé%’&’ wggk Was® ﬁss &Aif?’t%g} ng r a% % mar r ow
toxicity waSlepeeyxagilit fRTFodsi ngdiethenany wand ﬂereagédlso dai l y

i nj ections éptodindArabinesiaecd Bie "Béri G‘iﬁ%@m%&sa 35 tﬁéeﬁ ans per

week. Subse entI | ga dos ed to, a ration of
tr eat nent %%%B@' aﬁ’&gt‘ﬁgﬁ ﬁ%‘gu\é@b‘"’? 0 p%é@ﬁ? EFFEF}'(WFC htPatients
were given liﬁt@thm.ofthsnpsncag bas orecunred,ootpaywdsel th&hirty-t hree

patienig W éi‘n@é‘i’ unéﬁ BQHBn&Sé& 30rﬁé‘cﬂéi‘il?dﬁarhgg"siﬂd¥hﬂopu| ation
(17 fermal es_an es g e fro %to ears. of age. O
Lhe study pPRRIRED IF SBrAeRLaRgaerra Loftara pe.patient vas

undergoing.
e
EFFECT OF CYTOTOXIC TEERAPY ON THE DEVELOPMENT OF TUMORICIDAL
15 FUNCTION IN VIRULIZIN-STIMULATED PERIPHERAL BLOOD MONOCYTES
’ % Cytotoxicity
Diaghcsis Therapy Medium IFN/LPS Virulizin
ENT CA Pt/S-FU 6.8 11.7 10.2
ENT CA Recurrent RT/Pt/5-FU 5.8 10.1 24.2
20 ENT CA RT . 28.8 31.2 44.3
ENT CA Recurrent RT/Pt/5-FU 1.6 | 122.0 - 24.9
ENT CA Recurrent RT/Pt/5-FU 46.0 | 56.8 80.1
ENT CA Recurrent RT : 11.6 22.8 27.6
CML Ara C/Idarubicin ©13.5 10.7 35.6
25 # stimulated/Total 3/7 6/7
o _ (43%) (86%)

The results indicate that VIRULIZIN™ stimulates
tumoricidal function in macrophages obtained from cancer
30 patients who are undergoing cytotoxic therapy.
Accordingly, it is believed that VIRULIZIN™ interacts
favorably with other therapeutic modalities. Of note is
the fact that VIRULIZIN™ was more effective in stimulat-
ing tumoricidal function than conventional activators
35 such as gamma interferon plus endotoxin.



36% were untreated; 25 of the 33 patients were eval uabl e. The Karnof sky
Performance Status (baseline) was in the 35 range of 40-100%_ nedi an 80%

El even patients were alive at the end of the study period and five of these
wer e under treatnent. WD 96/ 28175

PCT/ CA96/ 00¢yere sA mnor partial response was observed iri,ch. -
tients (48%. e patient had a reduction of 33% in the |ungs, X tients

had pai n reductions and ei ght patients gained nore than 1000 grans in

wei ght for nore 5 than a nonth (Rangep1i#$00 2600 grans). A stable

condition was observed in 19/33 patients (58% (Range 60 - 170 days, nedi an

77.days). Figures 8, 9 and 10 show EHxamplevRéal of patients treated with

the conposition ofmtleal i +he dPrect! Sf GF il nHo! S,
mg ekQMﬁ% gﬁi&ﬂ%@!e@d h fec i) iR oh

nmeasured as survi from nosli s of mnetastases/recurrence 1 n days. The
solid |ine r &Fophage; FEEQLAXIGHEY At matigntav1Ehandomatmdestseh t he
conposi tion of th@eriphetradrbhest (nihdoytiesn ahdnpertomsint s t he hi stori cal

survival gur t , t : 92, Chps.
14 and 3595,C pg&%%gss&f%-%mi%ﬁ%gﬁ?tﬁ%%gﬁ?ﬁ%ﬁ&lﬁ%ﬁ g’nn. ). 'FI)'he
survival of 23 idaExappie:?aadLeghed tiar tYRPELciddh aFLIWHLY nventi on,

i ncl udi ng patdgainstwchlng RepHtciecdliscandufer sytetoxicitshayaingtFi gure

Curor o1 tes (tilenchd Lifblettiqy dh it epabdresdd Mdhddl O8O0 T2
patients treXRiQPsdesn the conposjtion of the invention had a 39% survi val
(Kapl an-2¢ei er est imiet reBhlté ¢ dbsylaydde inlithevidblicwing table,

Example 25. In addition, "Stage" refers to endometriosis

staging based on the RAFS (Revised American Fertility

Society) classification system. )

15
EFFECT OF itllw:.:l:znl ON MACROPBAGE CYTOTOXICITY
IN PATIENTS WITH ENDOMETRIOSIS
Stage Batch # Medium IFN/LPS Virulizin Effect
III 219 - 9,5 ND 21.3 Stimulation
20 II 219 1.2 4.5 9.2 Stimulation
Iv 233 | 11.5 15.3 .| 26.9 | Stimulation
v 238 11.5 15.3 | 37.3 | stimulation
III 233 7.4 11.1 14.0 | Stimutation
III 238 7.4 11.1 | 16.4 | Stimuiation
25 T =

The results indicate that VIRULIZIN™ stimulates
peripheral blood monocytes and peritoneal macrophages
from endometriosis patients to kill endometrial cells

30 prepared frcﬁ uterine biopsies. Accordingly, the
composition of the present invention may provide a
treatment for endometriosis.

E e 27
35 This example illustrates the results of preliminary
testing of Virulizin™ batches.
Peripheral blood monocytes from venous blood were
obtained, processed, and assayed for tumoricidal activity



25 at one year for all advanced malignant nel anoma (AMM patients is
__approximately 11%in historical controls (nmatched by nunber of tunor
sites). The group had a nedian survival of 315 days conpared to the
hi storical nedian of 89 days. 30 For patients-with two tunor sites,
t he one- Ival was 49%in the patients treated wt osition
of the iﬁ@g%??g%¥ as conpared with 13%in historical contﬁ%ﬁggmﬁﬁﬁg group
had a nmedi an survival of 360 days conmpared to the historical nedian of 120
days. 35 Wth three or nore tunor sliiles the one year survival was 31%in
the patients treated with the conposition of the invention, as conpared
with owalnaqasnemlekﬂnqxnﬂpano@a cel\s bp/ the7procedure descrxbed
PCT/ CA96/ 09.15&;: 1d e, 9red Wikl iZiheRaB! pPBp&aréd NAESofch 6%1.!890“ an _
sur vi val 205 s conpared to the hi storical nedi an of days. Quality

.of life ma H by wei ght perfor- mance status (Karnofsky),
Quality of Li fe‘rhmde&st(m azrer @ plaamd pai thectoblewing rable ogue) .

Wi ght sgai gne¥ein NE dsbrvd¥tions! Eaaf eb&w #8ed 2t & . adlugper of patients/

onth  noREmmeiecAC: I addirien. Ipppsrt 15 aisessd ss of Do ", 5

1/ 25 Per cepatients fromoshom pﬁq@herallb%:od nénotytesiowereld% Range (gr)
100- 2400 286 #9064 100nHGGHA 1306330 the- atient. n&&eﬁ@%é&xee 900

1480 75 10 2 15 The S |t r scales are
bot h subj ecWVecﬁgcf“m%qﬁ?u n&gp‘ég 80%"%& RIPT ndi vi dual .

10 e/throat) cancer.

PRELIMINARY TESTS OF VIRULIZIN BATCHES 247, 248, AND 249

Donor Batch # Medium IFNAPS Virulizin
Normal 247 11.7 21.0 ' 31.1
15 Normal 248 11.7 21.0 19.6
Normal 249 11.7 21.0 29.1
ENT CA 247 11.6 22.8 27.6
ENT CA 248 : 11.6 22.8 26.7
ENT CA 243 9.3 15.3 29.6
20 ENT ca 247 9.3 15,3 17.9
ENT CA 248 9.3 15.3 11.4
ENT CA 249 9.3 , 15.3 26.2
25 The results indicate that the tumoricidal activity

elicited by VIRULIZIN™ in normal and cancer patients’
monocytes was egqual to or greater than the activity pro-
duced in response to a combination of conventional macro-
phage activators (IFN-y and LPS). '
30 '
Example 28
This example illustrates the isolation of active
~ fractions.
A 300 ml sample of the composition was evaporated to
35 dryness on a rotovap in which the temperature of the bath
did not exceed 40°C. In order to ensure that the
solution rémained basic during the evaporation, 5 drops



Fifteen patients reported no change in these paraneters. 20 Four patients
showed fluctuations which |ater returned to_previous |evels. One patient
had a decrease (from 40-20% . The results of pain evaluation for six
patients showed that by week 4 the pain dropped from5 (worst 25

possible) to gmate) or 0 (no pain). One patient had a drop in pain
from3 to O. ‘ge patient with hepatic netastasis had pain rel F{zﬁﬂo‘lg’
and stabilization for 11 nonths. N ne patients who entered the study with 0

pai n naintained that |evel throughout thg,study. Five 30 patients had a
noderate (2 unit) increase in pain. Three patients had transient pain

i ncreases (1 tof 2 wbnb&htﬂutedgaﬁﬂi&ﬁﬂcmremhél £619R16N - wdd/taddedl 734

i njections ad 3 e s, had .no_adver dr ug
reactions. FOLQr\}tyr? %ﬂg ;‘Sﬂge‘%‘gg{ rtr}tg:?%‘Pga Sﬂgf'ﬁ o?‘fﬁ?’iaﬁsif’?

pati ents. Th&agiFompdedeng Tbﬁcﬁ%iﬁiﬁuapﬁyﬂ@ecﬁwe@l mlgmelaf 4 or 8 and
were mld to tmamsg.ent, and nost frequently were a | ow grade fever. WO

96/ 28175 6/ 00152 102 The
difference in survitdaPip8FvRehO¥ rRenGeRtEAted, aﬂ*"ﬂﬁb‘é’na@a’f %ﬁ‘ dtfbcol
groups treat edekh@nolhgodukponivamrthen pddedntenti @nos Uthre sthowe sur vi val
benefit for paidsiaue.t rQﬁéeﬂnﬁbi&bI&%&%ﬁﬂil h8Ns Pitéhea oEe IdhERNON:

were | not uded S SrREec ke cafSmafadradiey ERiBuah lolit B gh Aueiy -
treated patieflaspngiyicni gebainta |Q91$1mnequthedmeneaomi cp%1t5 em % because
of the paw preYBOTmS Oﬁhéasbf$hnt systenm used was '10% concentrated
amnmonium hydroxide ‘in-methanol solutlon. The column .was
- run at a pressure of 10 p.s.i. and a flow rate of 11
ml/min. After 100 ml of solvent had passed through the
column, twelve 20 ml. fractions were collected. The
15 collection of these fractions correlated to the
appearance of an off-white band that was quickly moving
"down the column. }
Thin layer chromatography (TLC) of these fractions
was run on silica gel plates in a 10% concentrated
20 ammonium hydroxide solution in methanol and visualized
with a ninhydrin spray. Fractions having similar TLC
profiles were combined, resulting in the following
fraction combinations, which were dried on a rotovap:

= — - — ————— —— " ——— " . . —
25 Volume Through
Column to Obtain
Fractions Fraction Yield (g)
1-4 . 100~180 0
5-6 180-220 0.1175
30 7-8 220-260 0.1969
9=10 . 260-300 0.0151
11-12 300-340 0.0053
f—— .

35 ' Fractions 5-6, 7-8 and 9-10 had a positive reaction
with ninhydrin at an R; value of 0.81.



10 previous treatnments). The tunor burden in this popul ation was high

_(82% had nore than_one netastatic site). The survival and quality of life

data suggest that nost patients received sone benefit fromthe treatnent.

15 El even patients were still alive at the end of the study period and of
t hose 11, é' ntinued treatnent. Prelimnary analysis atients
denonst rzﬁ’ %lgﬁe-year survival- rate (from di agnosi s of P&E’Mi’e) of
39% Upon conclusion of the study, final data were avail- 20 able for 45

patients. Forty-one of these patientlsad di stant netastases. The one-year
survival rate fromdiagnosis of distant netastases for these patients was

61% with a medFEACELPDS 316 GG Srldaperelested nth Hitreniforc INFbe conpar ed
to a survi stimnaheioh {BRodceubdanc®’with Efdayple fo)am b eestaksdata. The

one-year s i a rominitiation of VIRULIZIN err] for all patients
was 22% w#?% éﬁhgéigﬁléﬂ?vival of 200 days (6.7 nonths). The quality of

life, pain and ECOG perfornmance status showed no _change or an inprovenent

over tlge first 30 8 anéct':g /0 93% and 70% of patients

respectively for whom eert-tr—res—e—trv-erim ition, pre- and
post-VIRULI ZI N err] tunor paté®l ogy denddspgimed an unusual pattern of
tunor cell necrosis, fibrdsis ar.thromosis consistent with
TNF-[err] nedi ated 35 somghigs A=aei=8 e tma R
PCT/ CA96/ 00152 103 Exanple 21 This exanple illustrates a pathol ogy protocol

direchygd to mal pgRaNt rPRLA{KH B -10 was an extremely active INF.
stimulator. '

Samples of Fractidn 5-6 were analyzed by Electron
Impact Mass Spectroscopy (EI MS) and Electrospray Mass
Spectroscopy to identify specific compounds ‘likely to be
15 present in the fraction. The Electrospray MS was '
- performed on a Perkin-Elmer Sciex API-III spectrometer,
using 5% acetic acid in water as the solute. 1In sonme
instances, methanol was added to aid dissolution. The EIX
MS using a direct insertion probe was performed on a VG
20 Analytical model ZAB-SE spectrometer uéing glycerol as a
matrix, and using a DCI probe on a Kratos Analytical
Profile Mass Spectronmeter. ’
A review of the resultant spectra indicated that the
following compounds were likely present in Fraction 5-6:
25 phosphocholine, taurocholic acid, choline-stearic acid
diglyceride, stearic acid, stearic acid diglyceride,
palmitic acid-stearic acid diglyceride, and a
sphingosine~oleic acid conjugate.

3o Example 29
This example illustrates an expanded procedure to
isolate active fractions. '
Example 28 was repeated on a larger scale, as
follows. 10 ml of a concentrated ammonium hydroxide
35 solution was -added to 900 ml of the composition and thg
resulting solution evaporated to dryness on a rotovap in
which the temperature of the bath did not exceed 40°C.
In order to ensure that the solution remained basic



The following is a report of a 73 year old female 5 w th progressive
mal i gnant nel anoma of _the hard palate and guns. Two views of nalignant

mel anoma were seen under the m croscope. Looking fromtop to bottom one
can see the epithelial |ayer with acconpanying keratin, beneath which the
mal i gnant ce t to becane nore 10 apparent. These ng#ﬂ |1s
can be seen #gﬁgékggunded or oval, with an abundant eosi nophi |§2%§P%%Iasn1_
and pl eonor phic hyperchromatic nuclei. These cells have substituted the
normal subnucosal tissue. The bl ood vessahs which are seen appear nornma

and there is a 15 paucity of any kind of |nflannatory/|nnune response as
woul d be repr cbEringl the evapprasinne Bf drepk ?f R sopgenfrakedphonucl ear and
nononucl ear Cednmoniubhiydroxidecksliit toff wisnddddd sveeyWhatl héuthtbVvi ng,

i.e. the tunor n t t Lssue sanpl e
was observed f%e a‘%@&sginé’% af"'hgrji? t eﬁégoﬁe%ino F'Iégt ggp. &anﬁaf he
conposi ti on foreavingehiesideearting fromtop to bottom one can see that

tTEe contimglity of tiso @i behi umhaanaeﬁerdtéd l&iﬁnﬁﬁuﬁh AyAe6kPaeCiRr OCess.
i'S necrosis

reached a cri tW%,%astmR§ngr ¥R Eégﬂ 6§g?§et°pe% %’8&9@%3%2§P§H y in

mal i gnant el Momqns vwasssgnicatedt fier hb%tmid. Mnéheespsqéuble
rmtrlrtr;t i ngf an ?ltﬁ@ﬁ&];.?g@wa?t ff&h%e&'éaobffThr?HQhﬂItr:alt% wasat lelhébﬁaﬁomi55| ve
nunber of cells_di r 0 r al_tunor cells se are
the i mune cel¥%3 rf 5’ g]ﬁ%ESpﬁ?I gog #fﬁ%%b&ﬁ%fa r&Bhﬁgggfuﬂﬂl ch
have or ch®t r aeikh tmm@mst ofn36tnt ¥el2on; ¢ The m&htaﬁwﬁtemcuaeé The
bl ood vessel vwéé sl&@\&ﬂ&%@&téanaﬁwnmﬁl h{razaéﬁfaefwlhhmathaﬁef ggpger of

host i mune cel]s. % This cellular infiltrate subsequent wi |l cause
the destructio S IGFH™P ¥RE TURNRERR | PEEIFYT S Py nPsstﬁe 20fo? from
receiving its glmph;atﬁf afut3i0i @it.ymand The results of the column are

summarized in the tab_le below.

15 : Volume of each
Fraction #  fraction (ml.) Observations
1l 550 clear, yellowish
2 450 clear, yellowiah
3 400 ‘| clear, yellowish
20 4 150 clear, yellowish
5 100 "jclear, yellowish.
6-7 75 clear, yellowish
8-13 50 clear, yellowish
14 50 tan colored solution begins to elute
25 15-3% 50 tan colored solution
- 36—40 50 clear, yellowish

e e e

TLC was run on silica gel plates in a 10% concentra-
30 tion ammonium hydroxide solution and visualized with a
‘ninhydrin spray. Fractions having similar TLC profiles
were combined, resulting in the following fraction
combinations, which were dried on a rotovap:
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oxygen (ischem c_necrosis) This imune response which contributed to the
tumoral disruption seen in this patient's tissue slide is consistent with
reported changes known to be brought about by TNF (tunor necrosis 5
factor) ancwabésedre results of the work described in the '

exanpl es. The i m"lr?qne response denonstrated in the after tr?&ﬁ%ls\ﬁ th
the conposition slide strongly links the in vitro TNF i mmune nodul ation by
~the composition with known 10 in vivordhti-tunoral TNR effects. Exanple
22 This exanmple=llusitales the effects of Virulizinlerr] on tl

function of peripheralyofhe e ocytes of 15 cancer patients. Perl pheral
bl ood nonocytes from veggimn ﬁgd from cancer patients™were obtained,
processed, anéragtighod e Obta Fricdo®! IVGI@H act i Vidmmergti NSt Chang hepat oma
cells according [O "O'I—EX'JE'erfE—Q.—‘I‘rre—l-e:,ui ts—are—26
presented in thezf ol oazﬂﬁ"t"gﬁl d, ORABt erhitenRewrerY GFify abbreviations are
used: "ENRT CA" #s5 Eal, 1408¢65@ t[0.0855 ¢ehitenmmery KSidd V" i s Kaposi ' s

sarcoma in patiends |nfmebadswi tiho Mesdn.ditaunpdely gheney Virus; 25
[ ' c" [ ['ung. carci nonn; "Endo CA"

"Ovarian CA" isgqQyarta 11 orn N " 13

i s endonetri al cggci 1o#xgg€f2%h€erﬁus';aoi_%s)%‘ig?sp"d"ﬂ?ﬁni’ Y4 el ogenous | eukeni a;
Ternms used in A% apl 2OFPr218@e:| O-PF2Y) iwnite PowdbicisoB® refers to the type
of cancer that 1%+ pat i2aso-2280. | 0L8814 | slight brown color - solid is tacky

10 17-18 2250-2350 f.1.0284 |tan color - mollid is clumpy
19 -2350-2400 ”g.3432 tan color ~ solid is clumpy
20-23 2400-2600 | 1.1531 |brown color - solid is clumpy

24-~30 2600-~2950 0.8517 [ brown color ~ solid is clumpy

15

All fraction combinations from 15-16 through
'_Fraction 31-34 had a positive reaction with ninhydrin at
an Ry value of 0.87, a value very similar to the R; value
20 for the active fractions of Example 28. Fractions 24-30
and 31-34 had an additional positive reaction wit
ninhydrin at an Ry value of 0.85. '
Fractions 4-5, 15-16 and 17-18 weée tested in vitro
for TNF stimulation (in accordance with Example 9),

25 resulting in no TNF stimulation activity. Elemental
analysis of the above fractions showed them to be high in
NH,Cl, which is known to inhibit TNF production.

Samples of fractions 15-16 and 24-30 wer.e dialyzed

and then analyzed by mass spectroscopy, using the methods

30 described in Example 28. Undialyzed samples from
fractions 17-18 and 24-30 were also analyzed. A review:
of the resultant spectra indicated that the following
compounds were likely present: glycocholic acid, a
trihexosamine trimer, and taurocholic acid (Fraction

35 15-16); stearic acid, and a hexosamine dimer; and
glycocholic acid (Praction 24-30).



total nunber of patients that provided nonocytes for testing is noted as "#

tested." The nunber of patjents whose nonocytes showed the ability to be
stinmulated by VIRULI ZIN err] over the total nunber of patients tested, is
35 termed "# stinmulated/total (Virulizinferr]). The nunber of patients

whose nono ;5?‘" owed ability to be stinulated by a. conblﬂ_a‘t, ﬂﬂmﬁ’lf 100
Units/m o%n eﬁtgeron ganmma WO 96/ 28175 ¢ 52

PCT/ CA96/ 00152 105 (IFN-[err]) and 2 ng/m of I|ipopolysaccharide (LPS) of
Escherichia coli origin over the total apgnber of patients tested is terned
"# stimul ated/total (IFNLPS) ." Wth respect to "# stinul'ated/tot al

(IFN'LPS or Virulizin[err]), 5 stExample 88 is defined as an increase of

ey oo SOy Seldifpilel 3106 At e Ut HppRiBaBEEn Wr Ml W 1D
el P oaet BeS (o e tipaakanmed HATiRa Hhe) 3 COKS EERRORSRRAY | on over

t he total nmﬁethe)fim&ntin@st:smposhtim{ batch/l ot in parentheses. EFFECTS

OF VIRULEZI N ON TEARI4 k I R L MONCCYTES OF
CANCER P#ATI ENTS # &i%tlyml%%ﬁ ﬂldEBAhnB#éﬁuétl nmul at ed/ Tot al

St|nulated/TEﬁ%ﬁa%%RQﬁﬁﬁﬁ¥§ﬁﬁﬁ-°BPaBﬁoE?%FiP*ﬁ§£ﬁgd in pRYhr i DY BO%
(I FN' LPS) acetoritrildNhdCAhat mucHOof the refea8ing activityp/ 10

é,zé (3/4) Z%ﬁ@éé)e&ﬁ, (c%é\) f%%p(-%gbg o #ﬁléﬁﬂé‘m\{cal 9
properties of the preczpltate raction have been studied
10 and compared to the whole compos1txon and supernatant
fraction of the composition. Ca
Figure 11 shows an SDS gel electrophoresis of whole
composition and precipitates and supernatants of the
composition. 1In all three instances, the composition
15 runs near the SDS front, indicating a low molecular
weight. The smallest standard used was 14,400 daltons.
The molecular size of the composition was also exam-~
ined by determining its time of elution from a molecular
sieve HPLC column. The elution times of whole
20 composition, precipitate and supernatant compared to
standards. All three eluted later than insulin, which
eluted at 24.5 min. Once again, physiéochemical analysis
indicates a mol. wt. less than 2,406 daltons.
The TNF-releasing component elutes early. Thus a
25 column with the opposite effect was chosen, a hydrophilic
column in the presence of organic solvents. The ideal
eluting conditions for the polyhydroxyethyl column is 80%
acetonitrile. However, as indicated in the prior
Example, some of the substances in the preparation
30 precipitated at this concentration. Consequently, the
composition was analyzed at a low concentration of
acetonitrile where the column functions mostly as a
molecular sieve column. Figures 12 and 13 show the
profile of whole supernatant and precipitate. The front
35 sheet summarizes the elution time for the different
peaks. The elution times indicate the active component
of the composition has a low molecular weight.



Ovarian CA 3 2/ 3 2/3 222 (2/2) 216 (0/1) 20
2 2/2 1/ 2 222 (2/2) Endo CA 1

1/1 1/1 222 (1/1) CML 1 171

0/ 1 233 (1/1) 238 (1/1) TOTALS: 26 20/ 26 11/ 26

(77% 0%25 These results show that the tunorici qun | i;y
eIicited‘%y IZINferr] in cancer patients' nobnocytes Was u to or

greater than the activity produced in response to a combination of
conventional macrophage 30 activatd®® (IFN-[err] and LPS).

VI RULI ZI N err a stimu- Jate tumprigcidal function in crophages

obt ai ned 1[rom] Npga?%%%t*ﬂﬁ ﬁ“ﬂaﬁ%?i pgeghp@%%e, aé'@ﬁ"fgfrﬁ?‘?g?at epst gges

of the di seexe.separateddyydionoexchang®UHPLE N Bath HypdXs90t 0 be
LnfieFJen_Cli_elntaﬂioﬁO%*QMg’&)i %hg‘gfnhgggkhﬁhy:ﬁnd ByTaHE 300 I(chedes: | ncl uding
el per S, A

PCT] CA96/ o%g‘%%’e %ﬁ%‘l‘%\&% ¥ g?&ﬁﬁﬂé‘?l'?%sﬁ‘r%s‘"ﬂ& ef fects of

Vi rul i 3i n[ eeparakionnef -componeated nHydopphoeic freversenphaseat i ent s.

Al veol ar naﬁfgmggggyhgﬁfnaih@ng%t53P5§a§gtghgm555§gﬂI 5 cell lung cancer

wer e obtai ned by bronghi oal veol ar avage,and aszﬁggﬁrfor tunori ci dal-
activity agai nst® APRPGRe FRE3RE OF| PXPEYLRERES, @%described in Exanpl e
9. Perit on¢ERULIZIND ey doated ohtei andahiom éxgirigent s wi th gynecol ogi cal
cancer (2 cRfGRFtSLAhpny itk 18180fad A8-1, GRfdicidlal FBn3ssayed for
tunorjcidal activi Y adai nst o ol
10  total resin wet volume 'was 10 ml, "equiljbrated with
Millipore deionized water). The volume of resin was
calculated to be sufficient for the binding of all the
anions present in the extract. The unbound fraction was
collected and reloaded onto the column in order to
15 maximize the binding to the resin. The unbound fraction

from this second passage was collected and saved. Any

unbound material remaining on the column's void volume
was removed by washing with deionized water (2 X 20 ml).
Bound molecules were eluted with a step gradient of

20 ammonium bicarbonate, 20 ml/step. Free ammonium
bicarbonate was removed by 1yophi1izatioq. Samples from
all the fractions were tested for TNF-reieasinq activity

- in the monocyte/macrophage activation assay.

TNF-releasing activity was not found in the unbound

25 fraction (effluent), but the maﬁority was found in the
eluate eluted with 0.2 M ammonium bicarbonate. These
results indicate that the active components are polar,
anionic, acidic in nature.

Samples from all the fractions were analyzed for TNF

30 stimulation activity, in accordance with the procedures

of Example 2. The results are shown below: )



Chang hepatoma cells by the aforenmenti oned procedure. The results are

di splayed in the following fable, wherein the abbreviations and terns used
are defined as recited in Exanple 22. 15 EFFECTS OF VIRULI ZI N ON

TUMOR- ASSOCI ATED MACROPHAGES FROM CANCER PATI ENTS # Stinmul ated/ Total #

Sti mul at ed/ T¥gidengPat Ches/ Stim # Test ed (Mirulizin) | FN/ LPS)

ul ati on 20 Al veol ar Macrophages in Non-Smal | Cel | PGHGA®M02% " 11
5/11 5/ 11 222 (2/7) 219 (1/4) 216 (1/4) 233 (2/3) 238
(3/4) Peritoneal Macrophages in Gynecol ggigcal Cases 7 717

6/ 7 222 (6/6) 219 (2/2) 216 (0/1) 25 These results indicate that
VIRULI ZI Nferr] can st 0 ‘"-]"”’“*“iii’i erar proot oroeyt es and

regi onal , tunpr-associated macrophages fFOF® cegkaas WGARGt 0 express
signi ficant tunor-killing a$¢myfl£>f Thi s GtdVity=pP ﬁé‘mﬂrved in
peritoneal macrophages from gopen w th gynecol ogi<gle mal i gnanci es and

al veol ar macrophages frompatients with lung cancer. Fromthese results, it
is believed that VIRULI ZI N &3 ¥can al so stinul at#3®he nacrophages of
cancer pasients that are unmegp®nsive to 35 stagsgati on with conventi onal
activators such as gamma intenf gron plus endotoxin..

0.4 M 256_
0.5 M . =27
0.6 - 5. -178
10 1.0 M- -246
1.5 M ‘ -346
VIRULIZIN™ control 1961
15 -The results from the activity assays show that TNF
production stimulation was found in the 0.2 M and 0.4 M

fractions.
The composition was subjected to dialysis and drying
of the dialysate, as follows: 100 ml of the composition
20 was placed inside a Spectra/Por® CE membrane tubing which
had a molecular weight cut off of 100. The ends of the
tubing were sealed with clips and the tubing was placed
into a stirred bath of 10 L of distilled water. The
dialysis was monitored daily by removing 1 ml. of
25 solution from the dialysis tubing and adding 3-4 drops of
a 1/10 N silver nitrate solution. The presence of
' chloride indicated that the dialysis was not complete.
If the dialysis was not complete the bath was replaced
with fresh distilled water. Dialysis completion occurred
30 after 3-4 days. After dialysis was complete, the
dialyzed material was dried on a rotovap to yield an
average of 0.3 mg of solid per ml of original volume.
A sample of the solid material was then dissolved in
HPLC grade water, and TLC was run on silica gel plates in
35 a 10% concentrated ammonium hydroxide solution in
methanol, and visualized with a ninhydrin spray. A

-
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Exanple 24 This_exanple illustrates the effect of Virulizin[err] on the
devel opnment of tunoricidal function against autol ogous tunmor cells in
nonocytes from cancer patients. 5 - Peripheral bl ood nonocytes were
obt ai ned aRgp gggped for tunoricidal activity against auto Qus_tunor
cells, using the nethods described in Exanple 9. Thus, kggFﬁgﬂ??

patient with an ear/nose/throat carcinoma, for exanple mere assayed for
tumoricidal 10 activity against thatl3fatients.own tumar cells. Anal ogous
tests using ovg&éan and endonetrial, carcinona and chroni ¢ nyel ogenous

| eukeni a cePPSLRAVE TPagtien g SHaWYAFiB vas pPtained At @myRed in the
fol |l owi ng t &fallee wEecoegn.t he abbrevi ations and terns used are as 15

recited i n Exanple di um, IS .Roswe a Institute
[RPM | 1640 ool & SABBMErEh. BIF VITIS BATRBAAL, At 1150 APaLand B ne
serum 50 UWass SPegsrpstobY n, usazmg sheyupethodsr deseriked) in Emm 28175
PCT/ CAYG/ 00382 1ABrEVEEGTo M 1A Rdailcine\epbbePEVERSIMIIE GhallI¥iia O DAL
FUNCTI ON A og?T QUTCLOGCUS‘I Cabh 1 NCNOCYTES FROM CANCER PATI ENTS %
Cyt ot oxi ci t OW1Rg, GRERPUNds WAxe, likely)pEpgant: IFN'LPS Virulizin
ENT CA sphing®gine-oleid 4a®id conjugate; diacetyll GsinlENT ad¥vid, a 222
11.6 f&%oge-hexosaﬁfng éiﬁEfCAdeoxyglycogﬁgl1c acldiu%éﬁrocho— 10.5

25. 7 ENT CAy4¢ acid, a sial;c ac1d-fucose dimer. aﬂd a

10 dz(fucose)hexosamlne ‘trimer.

S,

tuh
}

Example 31
This example will illustrate the use of Reverse
Phase - HPLC (RP~HPLC) to analyze the inventive
15 composition.
Samples were lyophilized and then reconstituted in
0.1% trifluorocacetic acid (TFA) in water (buffer A) and
subsequently run in the following columns and conditions:

20 Column: WP60009~C18 column (W-Pore C18, 250 X 4.6
mm, Phenomenex, California) in row with
prime-sphere HC-C18 column (250 X 4.6 mm,
Phenomenex, California)

Eluents: Buffer A:0.13%TFA in H,0
25 Buffer B:0.1%TFA in acetonitrile
Gradient: 150 ul sample applied to column

Run buffer A for 20 minutes
Start linear gradient, 0-80% buffer B, run
over 35 minutes

30 Run 80~0% buffer B over 5 minutes
Flow: 0.9 ml/minute
Temperature: Ambient

Detection: Absorbance from 290 to 284 nm, with most
" runs being detected at 210 and 235
35 _ '
Fifteen eluent fractions were collected, at the
approximate times from injection noted in the following



10 ENT CA 240 . 3.2 15.6 15.7 Ovarian CA

222 0.0 17. 2 14.0 Ovarian CA 233 2.9

16. 1 12.3 Ovarian CA 238 2.9 16.1 15.0
Ovari an CA 239 2.9 16. 1 13.0 15 Ovari an CA

240 16.1 9.2 Endo CA 222 26. 7

44.5 &3[53."?'%%0 CA 222 1.2 4 FETICA96R01SY) > o\
233 10. 7 15.2 22.6- CML 238 10. 7
15.2 17.0 20 122 5/ 10

9/ 10 # Stinmul ated/ Tot al - (50% (90% These results

i ndi caL e that?MBULlixhl\&?uiditorgaa Qnrpyér%@elaefessawwsl gedariBéd | it ydl P
macr ophages cancer patients, agai,nst autol oqoys, tunor, cells prepared from
surgi cal bi oﬁ’é?‘&% rom BHERSE ﬁegn?g.eﬁ%f%@%e?&i&s%ﬁ i s believed
that VI RULI ZEfoLtoving aresaltasl ate t he nmacrophages of cancer patients that
are unresponsi ve t o0 sicrperiegiceaarepisttegentsanreni=onsk=goty at Or s such as
gama i nterferon plus Fradttioni #. Fxaepl{midd )Thi s‘rmaglljmw | ustrates the
effect of 35 cytokine-specific antl od on the el opnment of
tunoricidal function in ijfeuI i Zi n-stgl'tr?uot%a’?g’d rr[)nc)cyftfc;as{afe WD 96/ 28175

PCT/ CA96/ 00152 109 Peri phe?al bl ood éw2fodytbes from a1pdtient with | ung
cancer and froma patient gith chrongcgoyejogenous |epkema (CM). were

obt ai ned and assayed for tunoricidal activity against Chang hepatoma cells
according to the 5 nethdd of ExanpFel®7?-9ViRULI ZI NPdrr] alone was used to

test .. 5 C7.9-8.4 T vgg

10 6 Y 8.4-8.9 - ve2q

7 8.9~9.4 -10

8 9.4-10.0 36

9 10.0-10.4 . 24

10 10.4-12.0 11

15 11 12.0-13.6 49

12 13.6-14.2 39

13 . 14.2-15.35 -9

14 15.35-16.75 39

_ 15 16.75~18.20 -5

20 Whole VIRULIZIN™ T 213
— - -

Accordingly, the majority of the active components of
-VIRULIZIN™ eluted in Fraction 1. Activity was also found
25 in Fractions 4-5, 8-9, 11-12, and 14.
Samples from all RP-HPLC fractions were analyzed by
mass sﬁectroscopy in accordance with Example 28. A
review of the resultant spectra for the fractions
indicated that the following compounds were likely
30 present: taurocholic acid, a sialic acid-glycerol dimer,
NaCl, trimethylamine, methylethylamine, and p;opylamine.

Example 32

This example illustrates the compounds that have
35 been identified in the inventive composition.

-



for stinmulation of the nonocytes as well as VIRULIZIN err] plus
apti-JLid[err], or—anti-1l1[err],_or anti-TNF[err], or isotype control

anti body. The anmount of antibody used was a saturating anount for These
assay conditions as 10 determined by titration experiments in accordance
wi th standawé dgpatigds. The results are displayed in the foIIo 3 t abl e,

wherein the abbreviations used are as recited in exanple 23PC 182 on,
"anti-lIL1l[err]" is antibody to interleukin 15 -1 alpha; "anti-IL1l[err]" is
antibody to interleukin 1 beta; "anti-JNg[err]"” is antibody to tunor
necrosis factor al pha; and "isotype control” is antibody to an epitope

unrel ated to theTheodifventoke os;t\fﬁrf?@a@ prepared in accorﬁance

PCT/ CA96/ 00 f tib t
bevel opnent ‘At exsmpagCl, 9&%%\%&%%?&%4%“  BRGhaRqofbAgesTes
Culture tionation,oingtuding () AiPdysis, im 100 MWCO dialysis
Experiment hepitragiefaqefr chassfddl SFpiildiRradtlohe Rhel G hES

ru 2|n+

Sm'}l YI rL [gfﬁl%actzons, ('raunax"lz3 qj: ﬂ} R 10. . [err]

10.1 Viruli + ZABT-202ef1976)); (3) silica column 5 9 V'ruI|Z|n +

i sot ype conichilomatography; (4) idh Jeetiige'RNrogateitabhy) en&ndC@?Q

Fggggona) 1§repu§g£EQE silica TLcjﬁyaFtlonatlon using butano 1. -/ Vitulizin
acetic acid: water 6: 2:2 as the eluant ang ninhydrin as

10 the visualization reagent using standard methods as

* Chromatography, E. Merck, Darmstadt, Germany, 1971.
Identification of the compounds was based on the
following instrumentation and techniques, used

15 individually or in combination:

A VG 70-250S spectrometer was used to obtain EI-MS,
CI-Ms (OH-,), and FAB-MS (in glycerol or thiocglycerol
matrices). A VG Analytical Model ZAB~-SE instrument was
used to obtain EI-MS, FAB-MS (in glycerol or thioglycerol

20 matrices), and GC-MS. The gas chromatdgraph (GC) used in
conjunction with the instrument was a Hewlett Packard
model 5890. A Kratos profilé spectrometer was used to
obtain EI-MS, LSIM-MS (in glycerol and NPOE matrices),
and GC-MS mass spectra. The GC used in conjunction with

25 the instrument was also a Hewlett Packard model 5890.
MS-MS, electrospray using either water or water alcohol
(methanol or isopropyl alcchol) mixtures as solutea,

EI-MS and FAB-MS in glycerol and thioglycerol were
performed on a perkin-Elmer Sciex API-III spectrometer.

30 Fractions were derivatized for MS analysis as required by
acetylation with acetic anhydride/pyridine or methylation
with diazomethane. Conversion of molecules into sodiated
species was accomplished by addition of sodium acetate to
the electrospray solute. Protonation of molecules for

35 electrospray MS was achieved using acetic acid or
trifluoroacetic acid. TLCs of extracts and standards
were run en silica TLC plates using butanol:acetic acid:



Virulizin + anti-IL1l[err] 9.2 Virulizin +
anti-1L1[err] ] 9.1 Virulizin + anti-TNFa___
2.8 20 The results indicate that antibodi es agai nst tunor necrosis factor
al pha inhibit the tunoricidal function elicited by VIRULI ZINerr].
Antibodiesvﬁ%ﬂ%§§# either inter- 25 | eukin 1 al pha or interleukin 1 beta
failed to re he tumoricidal function of VIRULIZI N er rFCHEAYMOLR
nonocytes. The .results are consistent with the conclusions that the
macr ophage tunoricidal function that elops in response to VIRULIZIN err] -
I s associated with the production of funor 30 necrosi s fractor-al pha
(TNFlerr]) futéhes PiPor RitedXalRhRts Sad HforLidPhasks! dall dbferafie ef fect
of cytotoxig_therapy on the devel opuent.of tunoricidal fiynction in 35
Virulizin- sfFﬁ%?%?e%p’b%Yﬁ gl?é'r ngﬁPgbﬁa Mcytes. Peripheral bl ood nonocytes
wer e obt ai ned fr8randandmethodsnweratused bmcamneckdon withttheurse of
reni ssi on i aggsbhent AP inat2aNeAts, ANSPNE hried FukeiBE gbdateq iNO 96/ 28175
PCT/ CA9§/ OO%‘hSZ fciiﬁ)’/lé’}/ agai nst Chgngﬁtgefatorp; C.Lgl I ﬁg@whods of
Exanmpl e®9. THE FRSIPYAGBLEEELPESLd IR S0 0w , ®in the
abbr evi at i opRY uS277 A3 2-S@704488B ) ; ESuendaxam, et24l.,| gliddcai on, "Pt" is
PIS-p|at!nU§Lj§€?éﬂikggﬁ fhéSLQ§§a§%§?1"fﬂﬁadd%r%ﬁﬁ'QEhSiQPMQLand "Ara C'
I s cytosine_arabl nosi de. eterm™ nosis" i1.s the type_of cancer the
pati ent hadﬂ%ﬁen&?%'-'pﬁgé’séo'sr'ééﬂr %% 1) ang %&eﬂeﬁé alhe Lancer has
recurred, ocn:gmgsgmunﬂnmo23§p48g§48m6$19nmwy’diagnqsed. The term
theragy" is thepypical .TrC profiles on silica platés (using buta-
nol:acetic acid: water; 6:2:2 as the eluart) are as tabu-
' lated for active lots of VIRULIZIN™:

Visualization Reagent

g0y eSS —— —

TLC Profile*

15 sulfuric acid . Rf=0 to 0.25, white spot
ceric ammonium sulfate Rf=0.05 to 0.42, yellow spot
molybdate . [|Rf=0 to 0.3, pale blue-green to white
§spots with blue-green edges
anisaldehyde Rf=0.03 to 0.25, whit gpot
8-anilino~l-napthalene Rf=0 to 0.25, yellow spots (by eye)
20 sulfonic acid . _ . ’
ninhydrin Rf=0 to 0.13, pale'pink spot
Rf=0.12 to 0.3, purple spear-headed
shaped spot

Rf=0.15 to 0.3, burgundy spot

Rf=0.3 to 0.45, pale yellow-colored spot
Rf=0.35 to 0.5, deep yellow-colored spot
Rf=0.4 to 0.5, burgundy spot

) Rf=0.5 to 0.6, burgundy spot
mw
* Rf values will vary slightly depending on the degree of activity
of the silica gel coating of the plates and the precise composition
of the elution solvent.

25 _
Analysis of the inventive compeosition using the

aforementioned instrumentation and methods revealed the
following compounds contained therein:



regi men of cancer cheno/radi ot herapy that the patient was undergoi ng.
—EFEECT OF CYIQIOXI C THERAPY OF_THE DEVELQPMENT OF TUMORLCI DAL 15
FUNCTI ON | N VI RULI ZI N- STI MULATED PERI PHERAL BLOOD MONOCYTES % Cytotoxicity

Di agnosi s Ther apy Medium TFENLPS Virulizin ENT CA

Pt/ 5- FU 6.8 11.7 10. 2 ENT CA Recurre / 5- FU
5.8 TP 545 20 ENT CA RT Bemcasdhid 00" o
31.2 44.3 ENT CA Recurrent RT/ Pt/ 5- FU 11.6 12.0 24.9
ENT CA Recurrent RT/ Pt/ 5- FU 12516. 0 56. 8 80.1 ENT CA
Recurrent 11.6 22.8 27.6 CM

Ara CYIdaﬂ0b|CH¥LE AC3 H£ 35.6 25 # Stimul ated/ Tota

3/7 6/ 7 (43% °"°§880 & ults indicate that VRRULI ZI N[ err]

stinmulates tunoric

iiggﬁcfis dﬁphages obt ai ned from cancer 30
patiends who are un i1 Pdte t Nerapy. Accordingly, it is believed

that VIRULIZIN err] gejg kg&ﬂ&ifcféﬁﬁa‘ﬁs y with other therapeutic nodalities.

O note is the fact chapbayd: gﬁiﬂ<aaih.wa§dnnre effective in stinulat- ing
t unori ci dal functlomahbaahabﬁdei&idmuﬂ activators 35 such as ganmma

interfero %%bnnsz%t\#% %ﬁ:’tz%éimﬂxrtsh? le if -oH

PCT/ CA96/ 1 S exa es the eﬁx} ect of
Vi rul3%i n g ﬁﬁ@r@ﬁﬁﬂg@-wtm M%ﬂﬁyc’rnlﬁaﬂl%rﬁ%‘”%{vt idepxyeandosi s.

Per | pher alurlat - JERR0 B1aE8ga e & Widcd idlsehie +BREEGDRGREN T O

endonetri atlents mere ob fjned llcag. Lo Ex QBL 9 and Iested for
tunoricid ds may all-be prese - as sa of ammonium

alkylammonium and inorganic cations.

15 - 2) PHOSPHOLIPIDS, SPHINGOLIPIDS AND RELATED (HYDROLYSIS)
PRODUCTS: : :
stearic acid CH (CHZ)MCOOH,
palmitic acid CH3(CH2)“COOH,
oleic acid Z-9 octadecancic acid:
20 CHy (CH,) ,CH,CH=CHCH, (CH,) ;COOH
: oxidized or hydroxylated/unsaturated short chain
fatty acids, such as C4HzO; (CH4CH=CH-COCH,COOH or a
Cg acid with 2 double bonds and a hydroxide);
acetic aciqd;
25 stearic acid diglyceride;
palmitic acia diglyceride;
stearic acid, palmitic acid diglyceride;
stearic acid monoglyceride-phosphocholine (a
lysolecithin);
30 stearic acid monoglyceride;
stearic acid triglyceride;
phosphocholine;
phosphoserine;
phosphosphingosine;
35 sphingomyelin;
lecithin;
stearic acid-sphingosine;
sphingosine;
phosphoglycerol;
40 glycerol;
choline;
glycero-phosphocholine;
stearic acid, oleic acid diglyceride;
stearic acid, oleic acid phosphoglycerol;
45 stearic acid amide;
stearic acid methylamide; and
palmitic acid amide.

In addiﬁion, preliminary HPLC and titration evidence
50 has been obtained which shows that shorter chain fatty
acids are also present (acids range from C; to Cs).



agai nst Chang hepatoma cells and for cytotoxicity agai nst autol ogous
endonetrial cells prepared from.uterine biopsies. 10 The results are
di splayed in the follow ng table, wherein the abbreviations and terns used
are as in Exanple 25. In addition, "Stage" refers to endonetriosis staging

based on t hewgRstfsevi sed Anerican Fertility Society) classggkgﬁémﬁg
system 15 EFFECT OF VI RULI ZI N ON MACROPHAGE CYTOTOXI CITY I N X TH

ENDOVETRI CSI S St age Batch # Medi um | FN/ LPS Virulizin Ef f ect
N 219 9.5 ND 21. 326 Stinulation 20 Il
219 1.2 4.5 9.2 Stinmulation IV 233 11.5
15. 3 26. 9 3) SMUGHN, HYDROLYSIS PRODUGTS:  11.5 ~15.3 37.3
Stinulation I s ¢ acidsyapd theiy maono and fjiagetydated| ation |11
238 7.4 iy °m°rs’12.4 . Stinulation 25 The results indicate

= a

macr ophages from en

prepared fromutering gﬁgﬁ@&hex&gsﬁi‘gi%@Jfa(/),r(&e{r%ﬁgmaiﬁgggﬂf the

h : ekylne Figs d d peri |
s oneuec o ASRERES BEERY L 5 L P e

present invention nalududende aciagat men triosis. Exanple 27 35

This exanpl e il ust rAiueuriond o astiift 6r ofdwrenididtiidy digullirate Of

Virulizin[¥r] batcheonddecetylated;bl ood nonocytes from venous bl ood were

obt ai ned, processedsialdmecidedglycerolintdimsia ameX i vity WO 96/ 28175

PCT/ CA96/ 00152 dimers, trimers, oligomers and polymers of the above
monomers in acetylated and sulfated form.

15 4) FAT-SOLUBLE VITAMINS:
Vitamin a2; .
Vitamin D1; :
lumistercl (present from its vitamin D1 complex);
Vitamin E; '
20 Vitamin X1 oxide; and
Vitamin K5.

5) "MISCELLANEOUS ORGANIC:
urea; _

25 alkyl amines, including methyl amine, dimethylamine,
ethylamine, methylethylamine, diethylamine,
dipropylamine, butylethylamine; _

amino acids, including taurine, glutamic acid,
glycine, alanine, n-leucine, phosphoserine,

30 phosphoethanolamine, aspartic acid, threonine,
serine, sarcosine, c-amino adipic acid, citrulline,
valine, isoleucine, f~alanine, y-amino butyric
acid, hydroxylysine, ornithine, and lysine;

butylated hydroxy toluene (BHT); and

35 polyethylene glycol.

Example 33

This example illustrates the saccharide components
of the invention.

40 The monosaccharide composition of the samples was
determined before and after hydrolysis. All reagents
used to analyze the monosaccharides were of analytical
grade. THF (trifluoroacetic acid) obtained from Aldrich
after dilution with deionized water, was used for the

45 hydrolysis of samples. A 50% (W/W) NaOH solution (low in
carbonate) was purchased from Fisher Scientific. Sodium
acetate was from Fluka-Ge:antie, New York.

To release the monosaccharides, the samples were
treated with 4M trifluoroacetic acid for 4 hours at



113 agai nst Chang hepatonma cells by the procedure described in Exanple 9.
The Virulizin was prepared according to_Exanple 1. The results are.

di splayed in the following table, 5 wherein the abbreviations and terns
used are as in Exanple 26. In addition, "Donor" is disease status of
patients f peri pheral bl ood nonocytes were obtain ~ " means
t he patieﬁ%8ﬁggﬂﬂg]disease. "ENT CA" neans the patient hagqﬁga and neck
(ear/nos- 10 e/throat) cancer. PRELI M NARY TESTS OF VI RULI ZI N BATCHES

247, 248, AND 249 Donor ' Bat ch Medi um | FN/ LPS Virulizin
Nor mal 247 11.7 21487 31.1 15 Nor nal
248 11.7 21.0 19. 6 Nor mal 249 o 11.7
21.0 2604c ENTHeA samples?4ére lyophilifed and anddyZed by high 6 ENT
CA 248 . v 243
9 3 1g§§£omari]é§ %‘%"fo ch%gmgﬁﬁﬁrﬁhy zgnloggzc%nge usg.% a
15. 3 Diomex \piqlC Systemgor carbohydpates with) Caxbopack Pal 4 ENT
CA 249geparatind -column (2565x34 mm i.42P endWPLC-AGS GiRr@esults

r

and canclr  periee o8B 3 BRL 00 eiapred itk A 28 M wRmmRL Lol )™
pro- duced ihoopepdiekection ofnelnbingnmonosacchanidemiwasacr o- phage
activators (ié@bﬁﬁiiéhéﬁ“ﬁﬂéﬁSbAD@oiEé@”pbﬁlgfh13ﬂ§%£3ﬁﬂﬂyﬂ% illustrates the
I sol ati on of tive fracti . A'300 nf s e of the conposition was
evapor at ed t%g§EFt°Enyﬁ§§§ﬁgﬁ°gsrﬂfﬁﬁaﬁsiﬁb‘.?Yﬁﬁjhe tenperature of the
bath did not exceckefons d @lygdsorder .t o ensure ‘that the
' 10 For detection of -inositol, sialic acid and
glucuronic acid,'isoératic elution eluant (100 mM
NaCH+150 mM NaOAc mixture) was used. The eluant was
protected from the atmosphere with a helium module
degasser. The flow rate was 1 ml/min through the column.
is Detection of monosaccharides, including fucose,
galactosamine, galactose, glucose and mannose, also waé
accomplished via isocratic elution, eluant (15 mM NaOH)
with a post column 300 mM NaOH, at a flow rate 1 ml/min.
The detector settings E1=0.05V, E2=0.60V, E3=0.60 V,
20 ti=120ms, t2=120ms, t3=300ms; gold working electrode;
silver-silver chloride reference electrode; output range
1-3 X namp full scale; chart speed 0.5 cm/min.
Measurements were performed of the detector for
uronic acid and monosaccharides. A linear response was
25 obtained for concentrations varying from 0.5-2.5 ug/ml by
a progressive dilution of a standard mixture.
After Hydrolysis
Monosaccharides were detected after hydrolysis of
the sample after applying a gradient elution, eluant a
30 (50 mM NaOH) and eluant B (50 mM NaOH/150 mM NaOAc
mixture). The eluants were protected from the atmosphere
with a helium module degasser. A Spectra-Physics (SP
4270) integrator was used to analyze the output. The
standard gradient was injection in 100% eluant A,
35 followed by a linear progression to 80% A:20% B over the
next 10 minutes. This condition was maintained for 20
minutes and then the eluant returned to 100% A over 5




solution remai ned basic during the evaporation, 5 drops WD 96/ 28175
PCT/ CA96/ 00152 114 of _a_concentrated amoni um hydroxi de sol uti on was added
every half hour to the conposition until the evaporation was conplete. The
resulting residue had a weight of 11.6g. 5 20 M of a 10%

concent.r atypg ogigi UM hydroxi de in nethanol solution was pE&peasees to 2 g
of the above residue. The insoluble material was filtered off and the
filtrate was chromat ographed through 101.93 g of 60A flash silica gel in a
colum with dinensions of 5 cmx 10 1228 cn1 'The sol vent system used was
1096concentrated o, droxi de_ i n- neth sol ution, The col um was
run at a pres® € éj‘ﬂ}iﬁw?& i’Yaﬂg leash 39 & “&Pslf B Hibratien 100
of sol vent hahepqﬁseihidutdnghofhtheoﬁexulsanpﬁeue 20 M. Sfractions were

col | ected. The 15 m&@éﬁq&soagoéﬁ&%éﬁoés % sﬂaigég%eéist e L e

appear ance of an, o0 Ite t was u novi n wn the col um.
Thin | ayer ch?%%‘?%é)r%}’rﬁﬁl?}eﬁf B # H&‘“Pé‘ﬁs t@ki€t un on silica gel
plates in a 10% concentrated 20 anmoni um hydr oxi de sol uti on in methanol
and visualized with a ninhydrin spray. Fractions having simlar TLC
profiles were conbined, resulting in the follow ng fraction conbi nati ons,
whi ch were dried on a rotovap: 25 Vol unme Thr ough
Colum to Cbtain Fractions Fraction Yield (g) 1-4
100- 180 0 5-6 180- 220 0. 1175

&



30 : 7-8 220- 260 0. 1969 9-10

__260-300 —0.0151 11-12 —300- 340 0. 0053
35 Fractions 5-6, 7-8 and 9-10 had a positive reaction with
ni nhydrin at an Rl err] value of O0.81. WD 96/ 28175

PCT/ CA96/ OQlopogmsins Fractions 5-6 andi$y 10 were tested in Vpeieabdsorsa\F
stinmulation (1 n accordance with Exanple 9). The results are shown bel ow.
Fraction Activity 5-6 50 pg/ng 9-10 1814 pg/ ng 10

Thus, fractiong 9-10 pas gn extrgnely acti ve TN | gt.or. Sanpl es of
Fraction 5-6 weregangl y7!d,,_b Elfe@{ron ljnphct edqtroscdpy (EI MS) and
El ectrospray sséSch.: to?é- dept iff y}speqi oundd likely to be
15 present i tge he} El pctfr og$pr a per f orfred on a
Perkin-El ner &% jbl'fgll Bl ctrﬁrretr, u$i ng 5% acktijc aciq in water as
the solute. | gﬁéﬁ nst‘: 8 g pa ol [wa$ addedjt ijd di sqol ution. The
El MS using a | § d -6 e L Al A /=4 Anal ytical
nodel ZAB- SE sé raet 3 gg ceyolf a$ a ratfi x} 4and u5|ng a DCl probe
on a Kratos Anply icalg VeR/F JraqtLpret ¢rg %rg\uewo t he resul tant
spectra indic ed.§ hht8 gje fo vgm orfpoynds wefe { I'Hel y prfesent in
Fraction 5-6: 5 € phos#@hocha eglt d rdchlic acyd,| chol i ne stearlc acid
diglyceride, dtearicpa RN B J o A L o ! acid-stearic
acid di glycerle,sanj ag -°-§ E E | !
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sphi ngosi ne-ol ei ¢ acid conjugate. 30 Exanpl e 29
This exanple illustrates an expanded procedure to isolate active fractions.
Exanpl e 28 was repeated on a larger scale, as follows. 10 ml of a
concentrat ed anmoni um hydr oxi de 35 solution was added to 900 m of the

conpositio e resulting solution evaporated to dryne ovap
I n which tﬁﬁf‘&ﬂyérature of the bath did not exceed 40[errf‘?“:.ll’e n or5 er to
ensure that the solution remained basic WD 96/ 28175

PCT/ CA96/ 00152 116 during the evaporati @39 5 drops of a concentrated
ammoni um hydr oxi de_ sol uti on was added evgﬁéyhal f hour_to the conposi tion

until the evapor atP®PRR3 ddh e table,, athe el apetate 150 1 of a
10% concent r aézrtiractoof Lyrden iilied € batcheMtiz00| GBpr,as @houms tohen added to

the total res n a i nsol ubl e
mat eri al was ?'g#?%re?ﬂj%%ﬁ&féﬁ?ggebﬁéfgﬁé%%t 0- é}asdhgﬁ ts%rough 1695¢g
of G60A flash Beingsia}ic and cduswrongc agids, JiRgpiGRARras PSScm x 12cm

The sol vest spslEilimser ooncerfiitationcnt After hyarsiysid)y dicosiddicn net hanol

ol e THE A Cd iy S ISUEERLe a8 0L O
Vol ume of eacPPPFa¥inately 39§uﬁh€bﬁ°PﬁFPFraEb€Ervak#%ﬁﬁ;hNdr°1Y515550
clear, yell onwother preparatibtes of thlecidhveptivevcompdsitions wéde
clear, yellomgﬁgwn to contain sialic acid, glucuronic acid,
10 glucosamine, and inositol. . .- - L ¢
' From the foregoxng, it will be appreclated that,
although speclfzc embodiments of the invention have been
described herein for purposes of illustration, various
modifications ﬁay be made without deviating from the
15 spirit and scope of the invention. Accordingly, the
invention is not limited except as by the appended
claims.



B enter M Cur veemanSo o YN Iﬂﬂlllllllllll
yel | owi sh 14 50 tan col ored sol ution begins t*o & ute ®5 S

15- 35 50 tan col ored sol ution 36-40 50 cl ear,

yel | oW skygdddagiids run on silica gel plates in a 109600”¢?&ht§mmﬁ%n tion
anmoni um hydroxi de solution and wvisualized with a ninhydrin spray.
Fractions having simlar TLC profil ed3kere conbined, resulting in the

follow ng fraction conbi nations, which were dried on a roqtovap: WO
96/ 28175 WHAT IS CLAIMED IS: . PCT/ CA96/ 00152 117

Vol une Through ol ure tuseFofchi compoShtiom formcihieotredtaeat( gf aConments 3

1000- 1400 0 0.0855
i e pondSrice Satdbog BRtikhe: BeptoSonpintiny of pehilfetss)’ ¢ o1
1850- 2050 ca%cewﬁmm 9;96‘66&e}“9 8pPRa. 13vazian %S’G“?!'&@ 8. 3595 white
‘powder \b sod:a:dcilﬁelﬂﬁ. endire®r2330carfindid, slunghtcadycdmwomag! and- solid is

tacky 10 'xapddsi8 sarcifial %ha%%tn s8284codPobalin coipkigess ol UTPY 19

ﬁ?ganzggf)o?malgcﬁ"?%c?‘?a‘gagqoﬁ'%? 5283!69&‘2’2%%6’[@9"5‘{?5 tg‘agSf P98y own col or -
solid is cfabpons,]l-&A haviagOtBeésSO6ollowidd piopentiesi: 15 All fraction
conbi nations from 1 @‘%@%&e%;}s{nl Bﬂlé%@”aﬂ‘aﬂn%aﬂos' tive reaction with
nlnhydrln at b) is capable of stzmulating monocytes and
macrophages in vitro and in vivo;
c) is capable of- ﬁadulating tumor necr051s factor
production; ' _
d) contains no measurable level of IL-la, IL-1B,
15 TNF, IL-6, IL-8, IL-4, GM~CSF or IFN-y;
e) _shows no cytotoxicity to human peripheral blood
mononuclear cells; and

£) is not an endotoxin..

20 2. The use of a composition for the treatment of
endometriosis, wherein said compdsition comprises small
molecular weight components of less than 3000 daltdns,
and having the following properties: '

a) is extractable from bile of an animal;
25 b) is capable of stimulating monocytes  and
" macrophages in vitro and in vivo;
c) 1is capable of modulating tumor necrosis factor
production;
d) contains no measurable level of IL-1la, IL-1B,

30 TNF, IL-6, IL-8, IL-4, GM-CSF or IFN-y;

e) shows no cytotoxicity to human peripheral blood
mononuclear cells; and
£) is not an endotoxin.

35 3. The use of a composition for the manufacture of
‘a medicament for treating a cancer selected from the
group consisting of pancreatic carcinoma, malignant

-



an Rlerr] value of 0.87, a value very simlar to the Rerr '

the active fractions_of Exanple 28. Fractions 24-30 and 3“'”“' mmm“l' lﬂ“l
additional positive reaction with ninhydrin at an Rlerr] valtuec¢oft0.85.s *
- Fractions 4-5, 15-16 and 17-18 were tested in vitro for TNF stinulation (in
accordance Wwyphemegasple 9), 25 resulting in no TNF stinmul agdGRadiiobiss Y-
El enrental anal ysis of the above'fractionaééhomed themto be high in NHQ
whi ch i sknown to inhibit TNF production. npl es of fractions 15-16 and

24- 30 were dialyzed and then analyzed b spectroscopy, . using the
Tothods 30  CBSLPRURY | SYARAAH Caksanomty (PRY, CRECLANA o ErdaRRtERAL | ons
17-18 and 24- 3capgiromd s Gl unmicared nomay, eandukapos hts r emrdangn! weeeling
indidcat efl Fﬂats&m_éﬁﬂﬁim&%ﬁ@&ﬂt Q&s%ﬁﬁlh'ﬁ@iﬁc@%&ﬁ%{éimﬂ! ycocggl '1 g)
acid, a trihex i er,,..and.tau ol.l ¢, aci ction - ;
stearic acid, %%%génﬁg%%ggﬁﬂﬁs%a%ﬁgp;5§§§ 8?;883ﬁbléﬁéigﬁﬁﬂﬁ: ion
24- 30). S\O e} Powimg properties: '
PCT/ CA96/ 00152 118 &xanj¥ extEabtiabiex&FBhCbihbUsE &b esninkd ;application o
further nethods to aciionate .,and anal.yz he active conponents of the

i nventive conpositi%éL ¥ ?éiéglﬁﬁgfiﬁglﬁagﬁ%?P?eﬂo??ﬁ¥t3§%ﬁéhL:l[err] and
GM CSF rel easi AicERRhages Jgnvidepesad gint aed; in part, by 80%acetonitrile
and that nuch of the)relfasigiblCoey mbrtuthYing €dhédy dd¥BLIL a2 HPLC,

t he physi henj cal properties of the precipifate fraction have been
studi ed 189F éﬁ%gc%c ared to the whol e conposition gnd supernatant fraction
of the conposition.d contains no measurable ‘level' of IL-la, IL-1p,

TNF, IL-6, IL-8, IL4, GM-CSF or IFN-j;
e) shows no cytotoxicity to human peripheral blood
mononuclear cells; and
15 £) is not an endotoxin.

4. The use of a composition for the manufacture of
a medicament for treating endometriosis, wherein said
composition comprises small molecular weight components
20 of less than 3000 daltons, and having the following
properties: |
a) is extractable from bile of an animal;:’
b) is capable of stimulating ménocytes and
macrophages in vitro and in vivo;
25 c) is capable of modulating tumor necrosis factor
production;
d) contains no measurable level of IL-lea, IL-1p,
TNF, IL-6, IL-8, IL-4, GM-CSF or IFN-y:
e) shows no cytotoxicity to human peripheral blood
30 mononuclear cells; and '
£) is not an endotoxin.

5. The use of claim 1, wherein said composition is
intramuscularly injected.
35
6. The use of claim 2, wherein said composition is
intramuscularly injected.



Figure 11 shows an SDS gel el ectrophoresis of whole conposition and

preci pitates and supernatants of the conposition. In all three |nstances,
the conposition I5 runs near the SDS front, indicating a | ow ol ecul ar

wei ght. The small est standard used was 14, 400 dal tons. The mol ecul ar size
of the co was al so exam ined by determ ning itsﬂaqgi%ﬁp ution
froma nnﬁggﬁﬁgb%gleve HPLC col.um. The elution tinmes of whole 8
conposition, precipitate and supernat iat conpared to standards. All three
eluted later than insulin, which el uldd@t 24.5 nin. Once agai n,

physi cochem cal analysis indicates a nol. wt. |ess than 2,400 daltons. The
TNF-r el easi ng conponent elutes early. Thus a 25 colum wth the opposite

ef fect was chosen, a hydrophilic colum in the presence of orga

sol vents.[The racal_erutrng cono 0 0 ne pol ynyar pXyetny Pqurm is
80% acetdnitrile. However, as indicated in the prior Expnple, |sfhe of the
substancdgs in the preparation 30 precipitated at this doncentfation.
Consequerft |y, the conposition was anal yzed at a | ow corfjcentr ag+on of
acetonitrfile where the colum functions nostly as a noljecul ar Lsi eve col um.
Figures 32 and 13 show the profile of whol e supernatant} and pfea pitate.
The front] 35 sheet sunmarizes the elution tinme for thefdiffer gnf peaks. The
elution tfines indicate the active conponent of the cg#positi of has a | ow
nol ecul ar} wei ght . WD 96/ 28175 |
PCT/ CA96/§00152 119 The conp05|t|on and its preclprtasg and supernatant were
separ at eq by ion-exchange HPLC. -“Bot h by~ AXBOO (anlon e changer'ci

chronatography and by €&wX 300 (callon -
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exchange) chromat ography, there was no significant 5 separation of

conmponents. Hydr ophebie—everse.phase chromatography did_not separate the
peaks. In another series of experinents, 10 m of VIRULIZIN err] was 1 oaded

onto an ani on exchange chromat ography colum (Bi o-Rad AG 1, hydroxi de form
10 total Wogsmsmet volume was 10 mli, equilibrated with MIlipore

dei oni zed water). The volume of resin was cal cul ated to bePEHGASPMS2 f or
the binding of all the anions presen 'g%;he extract. The unbound fraction
was col |l ected and rel oaded onto the €4l in order to 15 maxim ze the

binding to the resin. The unbound fraction fromthis second passage was
remai ni ng on the colum's void

col l ected and saved. Any unbound materi al

vol une s—renpvedbyuashing with deionized water (2 X- 20 m). Bound

nol ecul e were eluted with a step gradient of 20 c®r bonate, 20

m./ st ep. {Free ammoni um bi carbonate was renoved by | yophilizat} Sanpl es

fromall |the fractions were tested for TNF-rel easing tivity=in the

nonocyt ef macr ophage activation assay. TNF-rel easing aqtivity has not found
but the majoryity wag found in the

in the upbound 25 fraction (effluent),
eluate efuted with 0.2 M amoni um bi carbonate. These rfesults quicate t hat

the actilje conponents are polar, anionic, acidic in nature. $a@l es from
all the fractions were anal yzed for TNF 30 stinul g¥i on actipvity, in
results arefshown bel ow
8

accordance with the procedures of Exanple 2. Te
N CT/ CA96§00152 120 TNFa

WD 96/ 28175
r el ease-}i nduci ng -
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Sampl e activity-LPS (pg/m) 0 M -496 0.1 M
0.2 M

-156 5 1638 0.3 M.
-36 0.4 M 256 0.5 M -27 0.6
-175 10 - 1.0OM -246 1.5 M

-346 VIRUL] ZI NLerr] control 1961 15 The @ﬁeé?‘mfsgom t he
activity gmﬁghow that TNF production stinulation was #oun Inthe 0.2 M

and 0.4 Mfractions. The conposition was subjected to dialysis and drying
of the dialysate, as follows: 100 gloé the conmposition.20 was pl aced
inside a Spectra/Por[err] CE nenbr H2ubi ng whi ch had a nol ecul ar wei ght
cut off of 100. The ends of ‘the tubing were sealed w t:h clips and the
tubing was placed into a stirred bath of 10 L of distifled water. The
dialysis was nonitored daily by removing 1 m. of 25 sol uti@ fromthe
di al ysifg oot g amg 2oty 3= T ops o o N VBT T Talee sol uti-on.
The pregsence of chloride indicated that the dialysis fwas noff &nplete. If
the did ysis was not conplete the bath was replaced ith frg¢sh distilled
wat er. |Di al ysis conpl etion occurred 30 after 3-4 dpays. Affter dialysis
was conpl ete, the dialyzed material was dried on a rgtovap 4o yield an
averagg of 0.3 ng of solid per m of original volunmef A sanpl @of the solid
materi & was then dissolved in HPLC grade water, and TLC wa§ ©@in on silica
gel plgtes in 35 a 10% concentrated amoni um hydeOxi de solfution in

net handl , - and visualized with a ninhydrin gpeey™ A: |
- <
e
_0.
=
- o M
20
%OUE Su—
—S U

1
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WD 96/ 28175 PCT/ CA96/ 00152 121
positive reaction with ninhydrin was obtained at an Rl err] value of 0.83. A
sanple of the solid material was al so anal yzed by mass spectroscopy, using
t he net hods described in Exanple 5 28. A review of the resultant spectra
i ndi cat eghgfddRhigsNe fol | owi ng conpounds were |ikely presepgpciassnosz

sphi ngosi ne-ol el c acid conjugate, diacetyl sialic acid, a fucose-hexosam ne
di mer, deoxygl ycocholic acid, tau% Q- lic acid, a sialic acid-fucose
dimer, and a 10 di (fucose) hex &ne triner. Exanple.31 This exanple

Fventi ve ib- Toohod (TonT Shop 55 her b Joph [ T=6d-add Then Feboakti tu

I nventive 1p conpodi ti'on.” Sdnpl es re | yophililzed and tlhen' retongtituted
in 0.1%trif uoroacetic acid (TFA) in water (buffer A) -and. subsequehtly run
in the foll pwi ng colums and conditions: 20 Col um: WP60009- C18
col um (W8@pre C18, 250 X 4.6 mm Phenonenex, California) fin row widh

“prime-spherg HC-C18 colum (250 X 4.6 mm Phenonenex, Calid ornia) Ejuents:
9 :

Buf fer _A: 0. f9ATFA in H20 25 Buf fer B: FA in -
acetong&@rilp Gadient: 150 [err] | sanple appli ol utm Runj buf fer
"A for #Bfutes Start linear gradient, 0-80%b er B, rdn over 35} m nutes
30 foun i Run 80-0% buffer B over I nut es Fl ow A 0.9
m / m nge e TEnperjat ure: Anmbi ent
- & 10} ; -
g i . Nt
o —_
- .
_10 1 ] l i 1 J ] a l i | J b [} J § |
0 20 40 60 100 120
VIRULIZIN (ul)
FIG. 4
200 1 T o 1 i T 1 . k] { - '
w
B1sol- WB0213
w [AC0203
I'-“-I BB29/3006
1001 £dB15/1606 _|
™ [1B27/2806
E K1013/2108
w SO BR0201
O
i
@ ot .
i
L
|2
Q-50f .
ag .
_100 1 | J 1 1 1] J 1 L ]
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Det ecti on: Absorbance from 290 to 284 nm wth nost runs being detected
_at 210 and 235 35_Fifteen eluent fractions were collected, at the
“approximate tinmes frominjection noted in the follow ng WO 96/ 28175

PCT/ CA96/ 00152 122 table. In addition, a TNF rel ease essay, as described in

Exanpl e Zgo\%é’agrforrred on each fractlon with the foll%;l&gmgits:

Fraction (mn.) TNF (pg/m) 5
5.6-6.25 203 2 6. 25- %/;' -157 3 6.6-7.1
14 7.1-7.9 11 5 2 7984 84 10
6 1.8.4:.8.9 -24 7 8.9-9.4 -10 8
9. 4- 10.g 36 9 10.0-10.4 ' 54 10 ' '10.4-1p. 0O
11 15 S 11 12.0-13.6 49+12 13.p-14.2
39 13 &= 15. 35 -9 14 15. 35-16. 75 39 1p
16. 75- 1@ 2m8 |- ‘5 20 Wiol e VIRULI ZI N[ err] .
213 Acc@dingly) the majority of the active conponents of VIRULIZI N Err]
eluted M Fricti Activity was al so found 25 in Fractions 4-5,} 8-9,
11-12, é%ézi. s fromall RP-HPLC fractions were anal yzed by
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mass spectroscopy in accordance with Exanple 28. A review of the resultant
spectra for the fractions indicated that the follow ng_conpounds were
present:  taurocholic acid, a sialic acid-glycerol

—TikKely

30

trimet hyl am ne, nethyl ethyl am ne, and propyl am ne.

illustrag
conposi t
PCT/ CA96/ 00152 123 The inventive co

WO 96/ 28175

Exanple 32 T

di mer, Nad ,
hi s exanpl e

‘("g'r?‘&pgscorrpounds t hat have 35 been identifi edpdppciddBoisBvVeENtive

osition was prepared in accordance

with Exanple 1 and subjected to sta@f$@ nethods of frac- tionation,
including (1) dialysis in 100 MACO di al ysi s nenbrane; (2) class

extractions |nclud|ng 5 Fol ch extractlons (Tanar

Chem ,
i on ex

0 (%€
ange

i et aI , Ag

ical organic
r. BIO|

using Btand : acetic acid: water 6:2:2 as the el uant and ni nhydrinfas 10

. the viiﬂa?kﬂ usi ng standard met hods as disclosed in ¥ing
Reagen or yer and Paper Chromat ography, E. Merck, Darnstadgt,

Ger man 19 ication of the conmpounds was based on the fol lfow ng
-instru ngﬁg hni ques, used 15 individually or in conbination: A
VG 70-3;0 s used to obtain EI-M5, C-M (OH,), and}|FAB-Ms

(in gl y=erolf pr thioglyc | matrices). A VG Anal ytical Mdel ZAB- Si

instru q66 )as\ used to obtann El-MS, FAB-Ms (in glycerol or thioglygerol 20
matric gnd chronatograph (CID used in conjuncti¢n with
the in rumnt
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nodel 5890. A Kratos profile spectroneter was used to obtain El-M5 LSI MM
(in glycerol and NPCE matrices), and GC-M5 _mass spectra__The (C ysed in
conjunction with 25 the instrunent was al so a Hewl ett Packard nodel 5890.
M5- MS, - el ectrospray using either water or water al cohol (nethanol or

i sopropyl P@%ﬂ) m xtures as solutes, El-M5 and FAB-MS pprgh¥Gsne and

t hi ogl yce g performed on a perkin-El nmer Sciex API-111 spectroneter.

30 Fractions were derivatized for nal ysis as required by acetylation
wi th acetic anhydride/pyridine or n?yﬁuiation wi t h di azomet hane. Conversion.
of nolecules into sodi ated speci es was acconpl i shed by addition of sodium
acetate to the electrospray solute. Protonation of nolecules for 35

el ectrospray Ms was achi eved using acetic acid or triftuoroacetic acid.

TLCs of extracts and standards were run on silica TLC plates using

but anol : acetic acid: WD 96/ 28175

RCT/ CA96/ 00152 124 water 6:2:2 or cited eluants as nobil e phases and

several reagent sprays for visualization. Standard nmethods were used in
connection with the aforenenti oned i nstrunents, which are further recited
in5 the f j ; j ' = 277,
321- 327 =1983); Sundaram et al., Cinica Chimca Acta, 34 425-429 (971);
Bandur s et fal., J. Biol. Chem, 193 405-410 (1951); and Larsen et} al .,
J. Chro 226 484-487 (1981). 10 Typi cal TLC profi
silica @eates (using jouta- nol:acetic acid: water, i-6:2:2 as the el ugnt)
are as ts#bu- agtive Iots ‘of VIRULI'ZIN err]: Visualization
TLC Pro Is% ; : ’ S
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15 sul furic acid Rlerr]=0 to 0.25, white spot ceric ammoni um

Sutfate R err]=6-65+6-0-~42, yellaow spot _nnlybdate

Rlerr]=0 to 0.3, pale blue-green to white spots with bl ue-green edges
ani sal dehyde Rlerr]=0.03 to 0.25, whit spot

8-ani | i no-1 - napt hal ene R[err]—O to 0. 25, yeIIOM/spots (by eye) 20

sul foni c WO 86281Thydri n Rlerr]=0to I nk spot
Rlerr]=0.12 to 0.3, purple spear-headed shaped spot R[errféﬁcigmp

burgundy spot Rlerr]=0.3 to 0.45, pale yellowcolored spot R[err]—O 35 to
0.5, deep yellowcolored spot R err]=0.4 to 0.5, burgundy spot R err]=0.5
to 0.6, burgundy spot * Rlerr] val ues gsyl ary slightly depending on the
degree of activity of the silica gel 1:? of the plates and the precise
conposition of the elution solvent. 25 Analysis of the inventive
conposition using the aforenentioned instrunentation and nethods reveal ed

the foll ow ng conpounds contai ned therein: WO 96/ 28175,
PCT/ CA96/ 00152 125 1) BILE ACIDS: cholic acid; glycocho®c acid;
deoxygl ycocholic acid; 5 chol esterol sul fate;gleoxycholic acid,

chenodeoxycholic acid; and

-
m o
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- taurocholic acid. Note: Fromthe M5 it is not distinguishable if -OH and 10
-Herr] are occurring in the Mo or if the deoxy  di deoxy—and-unsaturated
anal ogs are also present to begin with. These conpounds nay all be present
as salts of anmmoni um al kyl ammoni um and i norgani c cations. 15 2)
PHOSPHO_W,%?DH NGOLI Pl DS AND RELATED ( HYDROLYSI S) PReBrcASsossacari ¢
acid CH err err])[err] COOH, palmtic acid CHerr](CH err])[err] COOH,
oleic acid Z-9 octadecanoic acid: 2 CH err] (CH[err])

[err]CH err]CH=CHCH err] (CHerr]) hﬁ?coa—l oxi di zed or .
hydr oxyl at ed/ unsat urated short chain fatty acids, such as
CerrJHerr]Jerr] (CH3CH=CH COCH2COOH or a C6 acid with 2 double bonds and

a hydroxi de); acetic acid; 25 stearic acid diglyceride; palmtic
acid diglyceride; stearic acid, palmtic acid diglyceride; stearic acid
nmonogl yceri de- phosphocholine (a |ysolecithin); 30 ' stearic acid
-nonogl yceri de; stearic acid triglyceride; phosphocholine; phosphoseri ne;
phosphosphi ngosi ne; 35 sphi ngonyelin; lecithin; stearic
aci d- sphi ngosi ne; sphi HQMRMPE’UGOL! !MN gl ycerol;
‘chol i ne; glycero-phospho »

Date: 14 Sept. 1993

COLUMN: -~ * ' HYDROXYETHYL

"BUFFER: ... =~ 50mM Fomic - .
FLOW-RATE:" 1m/min
O.D.: 254 nm

CHART SPEED: 0.5 cm/min

Time (min) Substance Peak Height (inch)
| ViruzinB02i3 | |
6.32 8.00
8.22 2.60
9.07 whole 10.00
10.30 0.70
13.25 . 0.90
6.58 10.00
8.29 supematant 1.00
10.00 0.55
13.40 0.60
6.38 precipitate 3.50
8.23 : 0.25

FIG. 12A
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stearic acid, oleic acid diglyceride; stearic acid, oleic acid

phosphogl ycerol ; 45 stearjic_acid_amide; stearic acid _nethylam de;
and palmtic acid amde. In addition, prelimnary HPLC and titration

evi dence 50 has been obtai ned which shows that shorter chain fatty acids

are al so pwes@mird aci ds range fromderr] to Cerr]). W@&[}E
PCT/ CA96/ 00152 126 3) MJCI N HYDROLYSI S PRODUCTS: sialic acids an eir

nono and di acetyl ated nononers; N—aqﬁh%laguraninic acid, 5

hexosam nes, such as glucosani ne; L- 32 nhexosani ne- hexuroni ¢ acid
~(dinmer) disulfate; glucuronic acid; glucuronic acid or iduronic acid

disul fate, 10 nonoacetyl ated; sialic acid-glycerol (diner); and
dinmers, trimers, oligomers and pol ynmers of the above mpnomers in acetyl ated
and sul fated form 15 4) FAT-SOLUBLE VITAMNS: Vitam n A2; Vitam n D1;

| um sterol (present fromits vitamn Dl conplex); Vitamn E 20

Vitam n K1 oxide; and Vitam n K5. 5) M SCELLANEQUS ORGANI C.

917 EE——————
632
Polyhydroxethy! Haw N
0.2 mi Virulizin B0213 = b
0.2 AUFS »
9 o 254 nm w
0 s
£ & L.
i,
TINS
Ox:";g(
c: Q_N'g
Q.!'-:n:v-. £
SFaZups _E
.<>mu- »
SSERIE 3¢
T"aPNIToB ~o
g
m e--
s mae
g 3 .:E%%&E Polyhydroxyethyi
= 853333 y
0.2 AUFS
254 nm
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urea; 25 al kyl am nes, including nmethyl am ne, dinethylam ne,
—ethylam ne, nethylethylamne, diethylam ne, _dipropyl am.ne,_butyl et hyl am ne;
am no acids, including taurine, glutam c acid, glycine, alanine, n-I|eucine,
phosphoserine, 30 phosphoet hanol am ne, aspartic acid, threonine,
serine, swooeasis, a-amno adipic acid, citrulline, vali Qi iRlsis Ne,
[err]-alanine, [err]-am no butyric acid, hydroxylysine, ornithine, and

| ysi ne; butyl ated hydroxy tol uene .SBHT ; and 35 pol yet hyl ene gl ycol .
Exanpl e 33 This exanpl e i 11ustrat$d/1 sacchari de conponents of the
i nvention. 40 The nonosacchari de conposition of the sgnpl es was

determ ned before and after hydrolysis. Al reagents used to jarsaoyze the
nonosacchari des were of analytical grade. THF (trifluoroacetijc acid)
obtained fromA Al drich after dilution with deionized water, s used for the
45 hydrol ysis of sanples. A 50% (WW NaCH sol.ution (low ifn carbonate)
was purchased from Fi sher Scientific. Sodium acetate was fro
Fl uka- Geranti e, New York. To release the nonosaccharides, thg sanples were
treated with 4Mtrifluoroacetic acid for 4 hours at WO 96§ 28175

PCT/ CA96/ 00152 127 100[err]C. The sanples were |yophilized aphd anal yzed by
hi gh performance |iquid chromat ography-ani on exchange using g D onex Bio-LC
System for carbohydrates wi th Carbopack Pal separating col urnh (250 x 4 nm
i.d.) and HPLC- AG5 guard

¢

[] s
g i
Z
2.3
==
SO 643
EEs
€O )
o~ ?5 < Polyhydroxyethy! +1200
oLz e 0.2m! VIRULIZIN B0213 o
S Precipitate (2 x 80% CH3CN Wash) o
o= 280 nm
e o 3100 .
& (O]
xeg L.
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5 colum (50 x 4 mmi.d.) equipped with a 25 ul sanple |oop. Detection of
el uting nonosacchari des_was acconplished with PAD, i.

~anperonetric detector. Conditions were as follows: Before Hydrol yS| s 10

For detection of inositol, sialic acid and glucuronic acid, isocratic

el ution Igan% 100 MM NaOH+150 mM NaOAc mi xt ur e) was U%ﬁmﬂ&)ﬁbl@i uant was
protecte he at nosphere with a helium nodul e degasser. The flow rate
was 1 m/mn through the colum. 15 Det ecti on of nobnosacchari des,

i ncludi ng fucose, gal actosami ne, of2f§@se, glucose and mannose, al so was
acconplished via isocratic elution, eluant (15 nH NaCH) with a post col um
300 MM NaCH, at a flowrate 1 m/mn. The detector settings E1=0.05V,

E2=0. 60V, E3=0.60 V, 20 t1=120ns, t2=120ns, t3=300ns;~ gold working

el ectrode; silver-silver chloride reference el ectrode; output range 1-3 X
nAnp full scale; chart speed 0.5 cmmn. Measurenents were perforned of the
-detector for uronic acid and nonosaccharides. A |inear response was 25
obt ai ned for concentratlons varylng fromO0.5-2.5 ug/n1 by a progreSS|ve

di | uti on 2% : :

det ected afjter hydr oI y5| S of the sanpl e after appl yi ng a gr adi ent
el uant A 3(

(50 mMM NaOH) and eluant B (50 mM QAc n1
The el uangg were protected fromthe atnosphere w&%gvéﬁgerghgfnodu

degasser =7} pECLT a- PNysSi CS 4270) integrat OTaS %o anal
out putsy, The njection in 100% el uant A 35

ze the
ol | owed

by a Ikenear} progression to 80% A 20 ovef fhe néxt 10 minutes. This
condi tQonyafas nai ntai ned for 20 minuteExand then the eluant returngd to
100% ,gover T
2
E 10
5= B -
(&)
N
5k -
o
o ) IR 1 1 ol
neat 1:10 1:50 0
VIRULIZIN
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WD 96/ 28175 PCT/ CA96/ 00152 128
m nutes followed by at I east 10 m nutes of equi libration before injection.

~of the next sanple. The results of .the nonosacchari de analysis as de-
scribed are present ed in the follow ng table: WO 96/ 28175

129 ' PCT/ CA96/ 00152 [err] WD 96/ 28175

PCT/ CA96/ 00152wa 3éhef38 noted in the table, only the ethylpchegiseiiss extract of

- green bile (batch MJI00 GB) was shown to include any nonosaccharide prior
to -hydrolysis, those being sialic and glucuronic acids, in mcrogramper 5
mlliliter concentration. After hydrol ys?s no sialic aci d was detected and
the glucuronic aee&wsn@rﬁsm ab113RP I X isthhiAla¥a AN bRRAWGRIGEN rat i on.

After hydrolysi StoPtgP&E ra%g;l Snff dney Engl)'\ég?c&ngs%l t'i ons were

shown to contain gl a and

uc oni ¢ acl
i nositol. From t e} rﬂ.fa F'Fé"ag CrePYRTaqlt % | alt hough
speci fi c enbodi nﬁﬁY‘s’*&f“# I’F@‘T— r?\Fe#E inoRs Hilecte @bfa i syntintdenthein f or
pur poses of (9| upreducitowithyshe ceme wodsinidari wmidivmobet imaderavitiviout

deviating from t Beoddetstn and sdtCaduione Rimuhd Sybtetaibs¥aerfccordingly, the
invention is not Thid] 1EAULENRRoRel BYat 1Ra2BNGBAGHS of the product -
may be identified and analyzed as to their respaective
_ contributions to the desired characteristics of TNF
10 stimulation and ability to act against immune system
discrders, among other biclogical effects. Moreover, it
is further envisionad that such identificatien and
analysis will bs umar to wanutactire a qynthetic Eorm éf
‘the product.
i5 In ona:nspect, the present invention relates to a
composition for use as an immunonodulator comprising
small melecular weight components of less than 3000

daltons, and having : " the following
properties:
20 a} is extractable from bile of animals;

b} is capable of stimulating monocytes and
macrophages in vitro and in vivg;
¢) is capablé of nmodulating tumor necresis factor
production; :
2s d) contains no measurable level of IL~lc, IL~183,
' TNF, IL-6, Il~8, IL-4, GM~CSF or IFN-vy; -

a) shows no cytotoxicity to nunan peripheral blocd
30 mononuclear cells or lymphocytes; and
' #) is neot an endotoxin.

In accordance with a prafarred enbodimant, the
conposition is extracted from the bile of bovines and is
capable of stinulating the releasa of TNP.

35 . The composition of the invantion may be prepared by
(a) mixing bile from an animal, prefarably a bovine, with
a solvent that is ioluhie or miscible with wataer,

Ayi:'ijv--l.". N
i Al e -_\,:'.f:-:f
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RCV. VONTEPA MUENCHEN 01 N B e Y AR (RR 11 I
“claims. . WD 96/ 28175 . :
PCT/ Ca96/ 00152 131 WHAT IS CLAIMED I'S: 1. The use of a conposition for the
-treatnent of a cancer selected fromthe group consisting of pancreatic
carci.noma, malignant nel anoma, ovarian carcinoma, ENT 5 carcinomg,
endonetrial carcinona, lung carcinoma, and Kaposi's sarcomm, wherein said
conposi tion coMA¥®E snal| nol ecul ar wei ght conponent s WEFRANOSE han 3000 -
daltons, and having the follow ng properties: a) is extractable frombile
of an animal; 10 ~b) is capable ofgstinulating nonocytes and
macrophages in vitro and in vivo; c¢) is capable of nodul ating tunor
necrosi s factor produb® ReReinppLors, penkienedo the SReFERF dnvetdionof | L-1[err],
IL-1[err], ‘15 TNRelpates to| 3 <@ppddition GokCEe as dn-Rnfwempdulakeshows no
cytotoxicity to huwmpaifiegi @helalolabent ventucdianend bs;1aaadeday i S not an

endotoxin. 20 3po0ZaaitdRs, WAS 1alvify GRNDES! bl of Ofnel PSlic{w?ﬁ ment of
endonetri osi Sg \/\/}%ﬁ&ﬁgbd conposi tion conprises smnal nol écul ar wei ght
conmponents of | ess a 00 daltops, and having the follow ng properties:

a) is extractable froM bi F *SFFafFaLH FEPM bide of animpls:i s capabl e of
stimul ati ng. nonocyt esPlandisnsapaiieagt stiimelating andctivaving; c) is capable
of nodul ating t unenecyeasosids nhariphagen §0Ugitroninddin ¥d08F ai NS no neasur abl e
level of IL-1[err], ldy 1[ &4 chpable of medulating tumor necrosis factar :
' 10 production; -
d) contains no measurable level of IlL-la, IL-14,
TNF, IL~6, IL-8, IL=4, GN=CSF or IFN—y;

15 @) - shows no cytotuxicity to huwan peripharal blood

mononuclear cells or lymphocytas; and

£) ie not an endotoxin.

More particularly, investigations have shown that at
least some of the compositions of the invention will

20 stimulate normal monocytes te effect cytotoxicity toward
Chang hepatoma éells, which tast is used to measure mono-

~ cyta and nacrophage activation. Monocytes and/or macro-
~ phages from cancer patients (including cervical, ovarian,
ear/nose/throat, lung, and endometrial carcincmas,

25 Kaposi's sarcoma, and chronic myelogensus leukemia) also
have been shown to be stimulated by the composition to
attack and destroy their own particular tumor cells.
Moreover, macrophages from patients afflicted with
endonatriosis have besn shown to be activated by the

30 composition as well (xag Example 26). _

The composition of the invention can modulate tumor
necrosis factor (TNP) production. A praferred
compogition of the invention isolated from bile from
bovines, promoteas the release of TNF from human

35 peripheral bloocd mononuciear cslls and from the
pre-menccyte call line U~937 in what appears to be
physiological quantities. Because TNF is known to



= M A S E-F I 0:239
RS 3 1306376 :l—- 1$37] )!‘

30 TNF, IL-6, IL-8, IL-4, GMCSF or IFN-[err]; e) shows no cytotOX|C|f9+F6”P¥
human peri pheral bl ood nononucl ear cells; and f) is not an endotoxin. 35

3. The use of a conposition for the manufacture of a nedicanent for
treating a cancer selected fromthe group consisting of pancreatic
carci noma, malignant WD 96/ 28175

PCT/ CA96/ 00152 %%éwgﬁﬁanona, ovarian carci nons, ENT carci nonm, endonet ri al
carci noma, |ung #omm, and Kaposi's sarcomm, wherei n FSEF#P®B0si ti on
conprises small nol ecul ar *ei ght conponents of | ess than 3000 dal tons, and

havi ng the 5 foll ow ng propertles i siéxtractable frombile of an -

ani mal ; |s cap f stlnu nocyt es and hages.in vitro and
i h Vvivo; S cag‘é{ﬁagg ol ﬁﬁﬁ‘iﬂ {: ?&W¥WCF8 “é‘tf'g(ﬂ"g ’%ﬁi x?'f)duct i on;

d) cont a| ns no nREEYGEap| e prasler pEdkiqn °P!mlf'§?’f‘i Le§NF, 1L-6, IL-8,

| L-4, GVt CSF or | khéineoplastéd cﬁfhcﬂm;ynztxuyt:ﬂinglhnday lanhuyMn: ‘peri pher.al
bl ood nmononuc earr@f&ak& n&nqlaﬂ&pasuuyfaemwcmkimzendfa&eeeﬁglfh The use
of a conposition oy F%b&w@ .%mrm iy BiHeHE Yy .} +h 5l i N

endonetriosis, wherein sal 08 rises nDIecuIar wei ght
conponents 20 of P}¥EE ??f'aﬁyéﬁgg ﬁnﬂ‘“ﬁﬁv‘f %the foll owi ng
properties: a) is extractable fronlblle of an animal; b) is capable of -
stimul ati ng nonocytes and :

10

The effact of the compesition on the survival of
human peripheral bloed mononuclear cells (PEMNs) and
lymphocytes was also exanined, The composition was found

15 to be non-cytotoxic to human PBMNS and lymphocytes.

As further exenplified below, the composition of the
present invention has, among others, the following
chazractaristics:

1) The component or components responsible for

20 TNrFr-release from PEMNs elutad early from & C;3 RP-HPLC
colunn, . .

2) The composition ;eusaﬁ the release of inter-
leukin-1if {IL-].ﬁ),' and. the .ompenunt espansible for the
IL-18 release alutes azasly . ro3 RO-Hild, suggesting thal

25 it is likely the smams subatcn.ce(s) thab elaases INF.
_ 3) The composition also causes the release of low
quantities of interleukin-2 (In-2).

4) The composition causes the relesss of
granulocyte macrophage coleny stimulating factor

30 (GM~CSF) ; .

5) The ratio of TNF to GM-CSF release is about
2:1. . '

6) It is likely that ths same molecule(s), l.e.,
component(s), in the composition are rasponsible for

35  releasing TNF, IL~1f and GM-CSF. It is possible that the
composition acts to stimulate the ralease of nultiple
different cytockines, or alternatively, the composition

SMENSED SHETT
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macr ophages in vitro and in vivo; 25 c) is capable of nodUlItt #Hityress:ns
tumor necrosis factor production; d) contains no neasurable |evel of
IL-1[err], IL-1[err], TNF, IL-6, IL-8, IL-4, GWCSF or IFNy; €) shows no

cytotoxicity to human peripheral blood 30 nononuclear cells; and f) is not

an endot oxin. 5. The use of claim1, wherein said conposition is

I ntramuscularly injected. 35 6. The use of claim2, wherein said

conposition is iWePEMIcul arly injected. ' PCT/CAS600152
30

component having a moleqular weight of less than about
3000 daltons, which shows no cytotoxicity to human
paripheral blood mononuclsar cells, and has at least ane
of the following proparties:

5 (a) 13 capable of stixulating monocytss and macro-
phages in vitro or in vivo to produce one or wmore cyto-
kines; ar

(b) is capable of stimulating monocytes or macro-
phages to produce tumor necrosis factor in vitro or in
10  vive; and

wherein said'cemponent is not an endotoxin, IL~1a,
IL-18, TNP, IL-4, IL-6, 1L-B s GM-CSF or IFN~y. Such
15 compusitions may be ohtained from the bile of animals,
preferably bovines, or from other scurces as hoted above,
In a praferred embodiment of the composition, the
composition stimulates tumor necrosis factor production
in vitre or in vivo, and most preferably in humans, in
20 the absence of exogencus IL~la, IL-18, TNF, IL~4, IL-6,
IL-8, GM-CSF, and IFN-y. |
The compositions of the present invention also have
comyonants that cen fe characterized by column
chromategraphy suea that when said composition is aricd
25 to obtain a solid resicue, and 2 grams of said residue
are dissolved in 20 ml of a 10% concentrated ammonium
hydroxide solution in methanol, and aftar any insoluble
material is removed, is subjected to column
_ chromatography in a methanol column having dimensions of
30 S5 cmx 12.%5 om, and containing 102 g of 60 A flash silica
' gel, and operating at a pressure of 1¢ pounds par square
inch and a flow rate of 11 ml/win with a 103 concantrated
ammonium hydroxide in methanol solvent solution, said
component is eluted from the column in a fraction taken
35 when the total column elution is between about 180 and
~ about 220 ml, bestween about 220 ml to about 260 ml, or
betwsen about 260 ml and about 300 =ml.

e
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(57) Abstract

: The present invention relates to a composition for use as an immunomodulator comprising smail molecular weight components of
less than 3000 daltons, and having the following properties: (a) is extractable from bile of animals; (b) is capable of stimulating monocytes
and macrophages in vitro and in vivo; (c) is capable of modulating tumor necrosis factor production; (d) contains no measurable IL-le,
IL-18, TNF, IL-6. IL-8, IL-4, GM-CSF or IFN-y: (¢) has an anti-proliferative effect in a malignant mouse hybridoma cell line; (f) shows
no cytotoxicity to human periphera] blood mononuclear cells or lymphocytes. and (g) is not an endotoxin. The invention also relates to
a method of preparing the composition, its use as an immunomodulator, and its use in the treatment of diseases and conditions having an

immunological component, such as cancer or endometriosis.
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‘The prasent invention alse provides a method of
treating cancer, including carcinomas of the pancreas,
aar /nosa/throat, ovaries, lung, or endometrium, as well
as chronic myelogenous leukemia and Kaposi's sarcoma,
wherein the method comprises administering to a patient
suffering from the cancer a thnrapuutically effective
amount of the compositions of the invention. The present
invention alsc provides a method for treating other
disorders that are caused by or result frorm an impaired
immune system responss, including inflammatory disease,
including endonetriosis and inflammatory bowel diseasa;
autoimmune disease, including rheumatoid arthritis,
lupus, multiple sclerosis, and ALS, infectious disease,
including bacteria, fungal, mycoplasma, protozoal, and
other opportunistic infections, wherein the methad
comprises adainistering to a patient afflicted by cne of
the aforesmentioned diseazes a therapeutically effective
amount of the composition of tha invention. Moreover,
the present invention provides a method of vaccination
for prophylaxis against HIV, various childhood diseases,
and others, wharein thes composition of the present
invention is acdded t» such a vaceine as an adjuvaat.

Also fozming Lok o thae present lowenvicn Tre
compesitions zenpridiuy (1) winmslles ¢€ gphingosine o
sphingosine complexed with & salt, or (2) miceiles of
retinolic acig or its derivativas, which have at least
one of the following properties: : _

(a) is capable of stimulating monocytes and macro-
phages in vitro to produca one or mors cytokines; er

(b) is capable of stimulating monocytes or macro-
phages to produce tumor necrosis factor in vitro or in

viva,

The micelles may also comprise a diacyl glyceride or
lecithin, and may further comprise a bile acid salt, and
a sourcs of ammonium or alkyl ammonium ions.
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Finally, the present invention also contemplates
compositions comprising (1) sphingosine, a bile acid salt
and a source of ammonium or alkyl ammonjium ionu, (2) a
bile acid salt, sphingosine, a diacyl glycerol, a socurce
§ of ammonium or alkyl ammonium ions, and a retinol '
derivative, (3) a diacyl glyceride, lecithin, and a bile
acid salt, or (4) (a) a dlacyl glyceride, (b) lecithin,
and (c) a mucin hydrolysis product or a proteoglycan
hydrolysis product, which has at least one of the
10 following properties: . )
(a) is capable of stimulating monocytes and macro-
phages in vitro to produce one or more cytokines; or
' (b) is capabla of stimulating monocytes or macro-
phages to produce tumor necrosis factor in vitro or in
15 vive,

The following non-limiting examples are illustrative
20 of the present invemtion:

Example }
This example describes and illustratss soeyces.tlorn

_ cY the composition of the invention.

25 . Bovine bile was collected from tha gall biadders:
removed from healthy cows (both males and famales) that
were at least one and one-half years old. These cows
were slaughtered for food use at a licensed and inspected
abattoir. The slaughtsred animals had been inspected and

30 evaluated as healthy priocr to slaughter and the gall
bladders were separated from the livers and examined by a
veterinarian to confirm that the gall bladders were free
of parasites and avidence ¢f infection, and thus suitable
for use as a sgurce of bile for the prasent invention.

35 Gall bladders that passed this inspection were sub-

" jactad te tha following procedure:



