10

15

20

25

30

METHOD OF COMBATI NG | NFECTI ON This invention rel ates
to a nethod of conbating infection and in particular

W0 e0ovlss166 eat ment of parasitic protozoal infecP¢DGB200©03252

listing or discussion of a prior-published docunent in
this specification should, not necessarily be taken as
an acknow edgenent t hat tke docunent is part of the

state of the art or is co w edge. The
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resulting in an increased nunber of deaths in both
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A possible means for delivering highly active pharmacological agents to their site
of action with minimal unwanted side effects in other cells and tissues is the use of
prodrugs. Prodrugs have been known for many years and are used in several
medical indications. They can be defined as chemical entities which are modified
by metabolic or non-metabolic systems resulting in the formation or liberation of a
species with the desired pharmacological activity. In many cases, prodrug forms
are used to modify drug pharmacokinetics by the alternation of a physicochemical
property of the drug (such as lipophilicity). In these cases, modification of the
prodrug is generally non-specific, occurring by non-enzymatic degradative
processes or by the metabolic action of ubiquitous enzymes. Prodrug forms may
also be used, however, to target the active pharmacological agent to specific sites
only, generally by exploiting the differential distribution of enzymes capable of

catalysing the prodrug modification reaction.

In the field of cancer chemotherapy activation of prodrugs by target-specific
enzymes has long been a goal and many potential prodrugs have been synthesised
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al so be used, however, to target the active
phar macol ogi cal agent to specific sites only,

w@enanzailbey by exploiting the differential di stPCHGBR@®R/003252

of enzymes capabl e of catal ysing the prodrug
nodi fication reaction. In,the field of cancer
chenot herapy activation of prodrugs by target-

speci fic enzymes has | ong been a goal and many
an%d@sé@dt inlthe ARR defd haVWROBewRCIES MBI sWaRAdbE é@?@&e iaf

col 0BG ShRt L WP OARPRI hncaPadEe voul d be

conve n1speC| into a potent
anti-tunmour agent. Nhny researchers are stiII active
in th|s area utjlisin r.odrugs. desi dto
Magy 1Rt DarsAfe il achue o i @ﬁfzaswé?% | a%ngSIgned fo be

actRa8dUGy O%Q@)S gg%}{%ﬁ-ﬁ&?ﬁ{dnﬁﬁ gg PR AABL (VEAREGRY: e clzZ

esearch orase (Loadman et a
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have attenpted to deliver the desired énzyme to the

tunmour, prior to administering a prodrug Such an

appr ac of ten terned an bod e enz
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whs eelfgeggae %%Eg%ﬁgpﬁzﬁé BRAGE e sl £ Shade P RAYIRNREQMsHY
for example, in WO 96/03151, in which the gene encoding an enzyme is delivered
to the tumour and, once present, expresses the desired enzyme. This strategy is
often termed gene-directed enzyme prodrug therapy (GDEPT).

It is an important tenet of many of these targeting strategies that the enzyme
delivered to the tumour site should not be endogenous to the host (Aghi et al
(2000) J Gene Med 2, 148-164). The presence of endogenous enzymes would
lead to non-specific activation of the prodrugs and toxicity to normal tissues.
Accordingly, the majority of these enzyme-prodrug therapy studies have been
carried out using bacterial enzymes such as carboxypeptidase G2, 8-lactamase and

nitroreductase.

Whilst much of the work to date in the field of site-specific prodrug activation has
concentrated on anticancer therapy, there have been recent efforts to adapt this
technology for use in antibacterial applications. For example, WO 99/32113

describes the use of prodrugs consisting of a cytotoxic moiety and a B-lactam



10

15

20

25

30

It is an inportant tenet of many of these targeting
strategies that the enzyne delivered to the tunour

wa@eaog/osdieml d not be endogenous to the host (AghCT/E6B2@N6/003252

(2000) J Gene Med 2, 148-164). The presence of
endogenous enzynmes would | ead to non-specific
activation of the prodru and toxicity to nornal
ti ssues. Accordingly, the majority of these
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. technol oqy,. 1S€ ] Lbact er [ [
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In Gam negative bacteria containing b-Iactatnase
enzynes within the periplasmc space, the prodrug is
v  t 0 i | 8oy s WlifddutfBSMino-
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delivery of a variety of agents into b-

in rdette aels evepdgiificant effents imrGram-pegative bacteiia.
b-1 act amderivatives di scussed above, however, these
conmpounds are likely to be of limted utility in Gam

A RpatthieMBom the potential shortcomings of B-lactamase-dependent prodrugs
has been presented by Wei and Pei ((2000) Bioorg. Med. Chem. Lett. 10, 1073-
1076). These workers conceptually demonstrated the use of 5’-dipeptidyl

derivatives of cytotoxic antibacterial agents as prodrugs activatable by bacterial
peptide deformylase. Preliminary results using these prodrugs suggested rather
weak antibacterial activity, however, and it was hypothesised that this may have

been due to poor uptake of the compounds into cells.

Human parasitic diseases are endemic in many parts of the world. For exam;ﬂe,
leishmaniasis (a parasitic disease caused by an obligate intracellular protozoan
transmitted By the bite of some species of sand flies) is found in approximately 90
tropical and subtropical countries around the world and in southern Burope. More
than 90% of the world’s cases of cutaneous leishmaniasis are in Afghanistan,
Algeria, Brazil, Iran, Iraq, Peru, Saudi Arabia, and Syria. = However,

approximately 75% of the cases that are evaluated in the United States were
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bacteria and, due to their slow perneation through
outer nenbrane porin structures, may need to be

w@e@sentieat undesirably high extracellul ar PCT/GB2006/003252

concentrations in order to achieve significant effects
in Gamnegative bacteri a, A departure fromthe
potential shortcom ngs of "b-| act anase- dependent
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thelih@Base ikl fobalB@REl,., Saudi Arabia, and Syria. However,
approxi mately 75% of the cases that are evaluated in

the United States wereacquired in Latin Anerica, where

Re%igtig%chgggfhegﬁr:e§erli S{%r lrejc? g.‘turgg %{ﬁégnhr%%egg ;@irgiﬁems of resistance

ern O northern

reqPr8 @Y hdeanf reaokibatu@0fdafs thbdrymrarelbscondagdessfand less
vi sceral | eishmaniasis occur i Bangl adesh, Brazil,

effeqtire aew Nejgadiscoxgy isperssd- Sinilarly, the geographi cal
di stribution of Chagas' D sease (caused by a
flagel |l ate protozoan parasite, Trypanosoma cruzi,

Thé rigventors heee how found that, surprisingly, nitroreductase enzymes also

appear to be expressed in certain parasitic protozoal organisms and the inventors
suggest that tretazicar may be highly effective against parasitic infestation in
animals (such as humans) because the animal (eg human) host is insensitive to this
agent while the parasite will be toxically affected. The inventors have now shown
that tretazicar is extremely effective against certain protozoal parasites and so it is
an object of the invention to provide tretazicar as a highly effective anti-parasitic

agent.

A first aspect of the invention provides a method of combating a parasitic
protozoal infection of a host organism, the method comprising administering

tretazicar to the host organism.

The host organism preferably is an animal, more preferably a mammal and most
preferably a human. Non-human mammals for treatment by the method of the

invention include horses, cows, pigs, goats, sheep, dogs, cats and the like.
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humans by triatom ne insects) extends from Mexico to

the south of Argentina. The di sease affects 16 - 18
wordoziopaiepeopl e and sonme 100 mllion, i.e. aboRdT/&B2%06003252

the popul ation of Latin America, is at risk of

acqui ring Chagas' disease. Even people staying for a

short tinme in parasi te-enaem' Cc areas can becone

i nfected and parasitic diseases are beconing a problem

in.the devel oped world as a result fromthe increase
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have now shown that tretazicar is extrenely effective
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of the invention provides a nethod of conbating a
antapeaiagfRt pr ot ozoal infection of a host organism the
nmet hod conprising admi nistering tretazicar to the host

organi sm The host organi referably is an ani mal,
nore preferably a mamual amd nost
NO,
HZNﬁ
NO,

Tretazicar has the registry number C.A.S. No 21919-05-1 and its synthesis has
been described in Khan & Ross (1969/70) “Tumour growth inhibitory
nitrophenylaziridines and related compounds: structure-activity relationships™
Chem-Biol Interactions 1, 27-47 and in Cobb et al (1969) Biochem. Pharmacol.
18, 1519-1527.

This compound is capable of eradicating a specific rat tumour (‘Walker tumour’),
though has little or no effect upon a variety of other tumours (Cobb ez a/ (1969)
Biochem. Pharmacol. 18, 1519-1527) and shows no therapeutic benefit in clinical
oncology studies (Knox et al (1993) Cancer and Metastasis Rev. 12, 195-212). It
has been shown that a nitroreductase enzyme present in the Walker tumour is
capable of activating CB1954 by reducing its 4-nitro group to form the compound

5-aziridino-4-hydroxylamino-2-nitrobenzamine, a potent electrophilic DNA cross-
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preferably a human. Non-human mammal s for treatnment by
the nethod of the invention include horses, cows,

wee@s/o2geat s, sheep, dogs, cats and the |ike. BRCT/GB2006/003252

"conbating" the given infection we include the neaning
that the infection is subfs)tantially eradi cated or that
the infection is substantirally inhibited. It will be

_appreciated that it may not be necessary for all
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structure is shown bel ow. Tretazi car has been
used previously as an anticancer agent. Tretazicar has

the registry n er .CAS. No 21919- 05+ nd it
In repie St T darereat bt AoV S & s 32 et ety
toxidily TR 'ni@6Ri sk BRER VeOYaiRd t(Vemifte iyd azrofibaliSnash ands7)
rel"at ed conpounds: “structure-activity rel ati onshi ps”
MiZhgeamesi 31 375¢k8d).act i ons 1, 27-47 and in Cobb et al

(1969) Bi ochem Pharmacol. 18, 1519-1527. This
conmpound i s capable of eradicating a specific rat

Tréte B4 is(adfihiear tot BFBUAN) antiphOLiEGs 4Rat byt lotookl Marasite-
effect upon a variety of other ,turmur_sgéiCobb et al
asgotBEY)engymeshefhe PHar Bryeroal pyasitesasseciaiod pnzye” JRENS ado

o5 Py GUELE bl 5, ik oo Stashapbige
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in the Wal ker tunour i s capabl e of afct ivatin 00151954
bypthe kaghi Orggism &8 40 iepds #PoapasoR o nﬁ?tﬁ%w%rogrﬁ fdatter

insufficient to cause unacceptable host toxicity, but which enzyme is expressed by

the protozoal parasite.

Typically, the parasite-associated enzyme is at least 10-fold or 20-fold or 50-fold
or 100-fold or 500-fold or 1000-fold more active at activating the compound than

an enzyme present in the host organism.

It will be appreciated that tretazicar is substantially unchanged by enzymes
endogenous to the host organism and is activated substantially by one or more

enzymes in the protozoal parasite.

By “activated to form an antiparasitic agent” we include the meaning that
tretazicar is converted to a form which is cytotoxic, particularly to the protozoal

parasite.

Similarly, it will be appreciated that the methods and medicaments of the

invention are particularly suited to combat protozoal parasite infection wherein the
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5- aziridino-4-hydroxyl ai ni no- 2-ni tr obenzam ne, a
potent el ectrophilic DNA crosslinking agent in the

w@e@seees of intracellular thioesters (Knox etPEil/GB2006/003252

(1988) Bi ochem Pharnacol. 37, 4661-4669; Knox et a
(1991) Bi ochem Pharnmacol ., 42, 1691-1697). The
correspondi ng enzyne in hanan cells has relatively
sl ow kinetics of reduction, thus rendering human cells
Protazeeh glardsije it ene Adids reripins Ao EBYIBASYSEE! ariiclets gble to
g i qc. . - 87 | . .
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nitroreductase-negative strains_(Venjtt and i
Exepite ommls ePTQFPZngBaF?SW%t’Q@%ﬁ@s@bg, *ﬂfzgﬁsqt%zm-. Suitably,
protbESaR phGatic| el WALEK ni). SOLEAEN v BRAAR! irk o0 TS
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whigh dtetzicat hparadCieohdsochat é0 mitzgmelar pecfersblyn less 2hae
5 Of is&forr&mthere&f ichtis ei t her Is;qpecifictothe
BT BN NS ST AR ST T YR nf ection, or is
expressed in a functional formto such a | ow extent by
the host organismas to render any actjvation of
Otheremethpdseof dsjerminang Htat protozaalfatdsit epntaing ag zusgne capable

unaccept.abl e host toxicity, t_.whi ch IS
of SRR Pt B2 shERTY oyt TR wR B Tl oy fpose
skidR agi the -a2S S Qe BRIvABZ B adeSndtt lith @86 tro, 1@ fWedo P kuitable
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. o i ‘ ) . _
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activated substantjally by one or nore enzynes in the
Wl'ﬁpe@yé%rgievwreggm@s detected; isolated and purified prior to testing with

tretazicar.,

Tretazicar is believed to be capable of covalently cross-linking protozoal parasite
nucleic acid once it has been activated by an enzyme system present in the
parasite to the cytotoxic form. Since tretazicar only becomes so capable on
activation by a parasite-associated enzyme, the presence of tretazicar in host cells
is believed not to pose a danger since they do not possess compatible enzyme
activity. Binding of tretazicar to host cell components via the aziridine (or
mustard) group, will present only a minor risk of cell disruption since any mono-
functionally bound compound is believed to be excisable by host repair enzymatic
processes (Knox et al (2003) Current Pharmaceutical Design 9, 2091-2104).

The parasite-associated enzyme responsible for activating the compound has, we
believe, nitroreductase activity, for example under both oxic and hypoxic

conditions.
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By "activated to forman antiparasitic agent" we
i nclude the neaning that tretazicar is converted to a
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parasite. Simlarly, it will be appreciated that the
met hods and nedi canents ok the invention are
particularly suited to combat protozoal parasite
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retazicar. Tretazicar is believed to be capabl e of
covalently cross-linking protozoal parasite nucleic
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and one or more other compounds known to be of use in combating a parasitic

infection of an animal in the manufacture of a medicament for combating a
parasitic infection of an animal; and use of tretazicar in the manufacture of a
medicament for combating a parasitic infection of an animal, wherein the animal
is administered one or more other compounds known to be of use in combating a
parasitic infection of an animal; and use of one or more other compounds known
to be of use in combating a parasitic infection of an animal in the manufacture of
a medicament for combating a parasitic infection of an animal, wherein the

animal is administered tretazicar.

The methods and medicaments of the invention find particular utility in combating
infections with one or more of Trypanasoma cruzi, T. brucei, Leishmania spp.

particularly L. infaritum, Cryptosporidium spp. and Giardia spp..

A further aspect of the invention provides the combination of tretazicar with one
or more other compounds known to be of use in combating a protozoal parasitic

infection of a host organism.
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parasite to the cytotoxic form Since tretazicar only
becones so capable on activation by a

w@anastdies associ at ed enzyne, the presence of tPEL/GBR®AEN03252
in host cells is believed not to pose a danger since
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m nor risk of cell disruption since any
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The one or more compounds as defined may be administered to the host organism
in any suitable form and in any amount effective to combat the infection.
Suitably, the veterinary (in the case of non-human animals) or medical (in the case
of humans) practitioner can select the appropriate route of administration and the
appropriate dose or dosing regime. An amount of tretazicar is administered, either
as single or multiple doses, in an amount effective to combat the parasitic

infection.

For administration to an animal (including human), appropriate routes of
administration include but are not limited to intravenous, transdermal and by
inhalation. Typically, for administration to a human by infusion, the tretazicar
would be administered at a dose of up to 30 mg/m”. Oral administration is also

suitable, such as using a gelatine capsule as discussed above.
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infection of an animal in the manufacture of a
medi canent for conbating a parasitic infection of an

wapiommbgle@nd use of tretazicar in the manuf act PCEGBLR008/003252

medi canment for conbating a parasitic infection of an
ani mal, wherein the aninal, is admnistered one or nore
ot her conpounds known to be of use in conbating a
parasitic infection of an ani nmal; .and .use of. one or
Thedreazisen ma_yg&%ah BRI Q?&OB{@?@ SFPOsEs P SR
lodRBbASE b b AHRGELAN ARELBMgR) a FBietl b thi@p taitissadtdifferent

a nmedi canment for conbating a parasitic I nfection of an
phamiaceiktcalfosn eraprovided s mrlld ke cenritnpre wilkedl inthe a3 car .
The nmet hods and nedi canents of the invention find
particular utility in conbating infections with one or
THEQh®enfbn FilY RaRaseQiBcrie 2h mote dbtall &irefetamics hortiei fallsping
particularly L. infantum Cryptosporidium spp. and
Figirey etidanosgdimiting axgople-her aspect of the invention
provi des the conbi nation of tretazicar with one or
more ot her conpounds known to be of use in conbating a
Fipirot QROR theak@att dfaretaafoac agaiimt 6f danonarstiol gaBAdM/Thece
conbi nati on may be packaged and presented for use in
(derbiPAdmanistratiod) f ur t her enbodi nent, the conbi nation may
be further conbined with a pharmaceutically acceptable
carrier in order to forma pharnmaceutical conposition.
Figurp 2aghons ehld hablityadmptzicai egaindyL. idosdrode] UG indRARpIBES
tretazicar, and st egi | e, pyrogen-free water. Typically,
mich &laip 4V AFERIEE2IR)-composi tion is in a liquid formin
pol yet hyl enegl ycol /i V-net hyl pyrrolidone (PEG NVP)
diluted with saline (Chung-Faye et al (2001) dinical
Figan GeshoRe semaativity, of 2662ica6 683inst &. goedvani HY eipddianee

IS a pharmceutical conposition for oral
il RSR e

Example 1: Antiparasitic activity of tretazicar
In vitro activity

Tretazicar was screened against a number of parasitic organisms using an
integrated in vitro screening system and compared against the treatment of choice

against that organism (Table 1).

As shown in Table 1, tretazicar is extremely active against Leishmania infantum
and Trypanasoma cruzi and is much more active than the established agents.
Cytotoxicity assays against a range of human cell lines always give an ICsg value
>50puM and the therapeutic ratios against these two organisms is thus dramatic
(>16,000 for T. cruzi and >625 for L. infantum). Although not as potent as
suramin, tretazicar was active against T. brucei with a therapeutic ratio >10. No
activity was seen against the tested strains of T. colubriformis or Plasmodium

falciparum presumably because they do not express an enzyme system which is
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4 Chloroquine 0.018

Conveniently, the pharmaceutical conpositionis a
gel atine capsul e containing the tretazicar. Typically,

wo b@7pbaseraceut i cal conposition is a capsul e oPCT/GBR@6/003252

which allows enteric rel ease, for exanple by virtue of
a coating which dissolves jjn the intestine. Mthods of
meki ng such capsul es and tablets are well known in the

r re_conpounds as defined nmay be
a@aﬁﬁ ﬁ%@’?@?@gﬁm@rﬁ%ﬁ Wg‘g{g’%&&ngﬁl smin any suitable form
and i n any anount effective to conbat the infection.
Suitably, the veterinary (in the case of non-human

Gavfnrhe §§ovem chiien! gpeptability od tietpzicap fthig @ﬁﬁﬁﬁpresents a novel
Ny [
Ppoaiﬂ% SpRA 5P 28 bRt A PRERRE BHER, S partcutr
ldiﬁmam.sxs/%ﬁd @nga@td@éasé retazicar is adninistered,
either as single or nultiple doses, in an anount
effective to conbat the parasitic infection. For
T8I 01 504 1R 1bPudth AL BBhintl QElittlpBhdpan)
appropriate routes o nfnistratioh i nclude but are
not linmted to intravenous Tt erepi(@enhmdn @D2Y), D5, LM

i-phalation- I\lhl&ﬁll)L for
¥ a1y

Nb@lﬁi’fﬁ@’ijm on, the tretazi carow‘%ul_d be administered at a

&? rup T0 30 Mg/ 2. O afy 5@
su such as using a pel"atine capsule as

d,t;SS?.U%SQd'a'bo'{\/(‘?f- The tretaz| car.may be given by a.

of the infective agent, Accéf'dﬂﬁg‘wy, I(aso\}lé\{h ety of
Sﬁ?%p%h%tgons of dirfferemnt g@r maceuticat formrare

as would be clear to one skilled in the art.
Tiefidanivention will now be deggribed in nore detail by

_follow.pg Ei gures and non-limting.
exarrpl e Fi gure 1 shovvs the act| Vi ty of tret azu:ar

agar nst L’. donovart —HIS—N FIELBHCEIH uM
] 50

Suramin 0.045

Tretazicar 5.0

| T. colubriformis, ICs pM
Albendazole 0.002

Tretazicar >32

L B

P. falci'parinﬁ (Ghana), ICso M

Tretazicar >32

In vivo activity

In vivo activity of tretazicar against L. donovani was tested in both BALB/c and

SCID mice. The infection and treatment of the animals was performed as
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(daily I'P adm nistration). Figure 2 shows the activity
of tretazicar against L. dononvani HU3 in BALLB/c mce

W@ d@i7ioge1dd/ admi ni stration). Figure 3 shows theP@UDGBI0bY03252

of tretazicar against L. donovani HU3 in SCID nce
(daily I'V adm ni stration) .12Exan'pl e 1: Antiparasitic
activity of tretazicar InVitro activity Tretazicar

BT n CPoF i Setlen drdiefoest Faebmim i <t AR 1209)

Aﬁﬁﬁﬂ%@&’elé‘%@'v‘i‘s%&ral tb%ﬁﬂa%ﬁ%ﬁe Nn ehn@RRKCS ABRADSVoBARTf

organi sm (Table 1). shown in Table 1, tretazicar is
Indsation réhky, @c(@d)@pa’@ér?ﬁgt Ac@d@hwali’ness, iTfnglon)umAdribie end of

h
T Y N T T
WaaRGEo Rl RoTBResE! dactfiRSathMRYSATYRhaD SERArY Mektthen

>50mM and_the therapeutic ratios against these two
Pispy e frepsthe §iven g8 migrapeppe @h@espné fiae0 vithymethanol gpd staingd
[
TR st DAL o At 0 000k B

macrbskteplaﬁii;}ufdr@aclﬁéxpanmbﬁtal Mﬁma@t Malst figwass aRetplRdHyDtal
t he tested strgl né of T. colubriforms or Plasnodi um

Tyes vesi g () gres dimagiy (hed sishaantiagnayan iatt (ELEDbisused as
the wﬁEf&yéﬂ&%@{% t‘ﬁ% d\}ﬁlké%lﬁeeh? Esley QFEd bk ﬁféﬁ' £8fed W8

a cytotoxic ven C
mﬂnﬁ@dmabmﬂsﬁ&oﬁﬁkﬁ%ﬂﬂ@ﬂﬂ@gaswﬂdys agent represents a

novel prodrug approach for the treatnent of parasitic

infestation, in particular |eishmaniasis and Chagas'

A8lisB&R88n Figures 1 to 3, there is a dramatic log/linear dose response of

inhibition of parasite numbers with tretazicar concentration. No drug related
toxicity, as measured by body weight loss, was observed in these experiments and
significant toxicity was not observed until a dose of 10 mg/kg x 5 was employed.
EDsg values obtained are shown in Table 2. The equivalent activity of tretazicar
in both BALB/c and immunodeficient SCID mice shows that the therapy is not
mmmune dependent. This would be predicted from the proposed mechanism of
action. Stibogluconate at its MTD (15 mg/kg x 5 SC) was used as the control
compound for these experiments. This dose only achieved a 52+15.2% inhibition
in parasite counts in BALB/c mice and little effect in the SCID mouse model. The
in vivo efficacy of stibogluconate is known to be T cell dependent (Mutray et al
(1993) Antimicrob. Agents Chemother. 37, 1504-1505). The activity of tretazicar
is notably higher than standard anti-leishmanial drugs in rﬁouse models (compare

data in Table 1 with that in Croft & Yardley, 1999 supra).

Tretazicar is also effective against T. cruzi in vivo. As shown in Table 3, infected
but untreated BALB/c mice only survived for an average of 13.8 days. At a dose
of 0.3 mg/kg (IP x 5, daily) all the mice survived for the 50 days before the
experiment was terminated. However at this dose parasites could still be detected
in the blood at 13 days. A dose of 3.0 mg/kg (IP x 35, daily) cleared all the



Table 1. In vitro data for tretazicar a ainst certain
parasites In vivo activity In vivo activity of

W0 e@vaziteéar agai nst L. donovani was tested in POL/GB2006/003252
BALB/c and SCID mice. The infection and treatnent of
the ani mal s was perfornediasdescri bed by Croft and
Yardl ey and references there in (Croft & Yardl ey

e
P R Vo det 2B s BTG bepdagdlgvas
rqpir§B®-prédice Ac agievilentffests, London). At the end of
treatnment the mce were weighted to give an estimation
of drug toxicity. The liver was renoved fromfreshly
Tase i AlcEeRy SNTRRLRatdindel. 3R anoRRAr S were then
prepared fromthe livers on m croscope slides and
fixed with methanol and stained with G ensa stain. The

r%tﬁg?g{érg%l ca? a;tngz each e@f"i%ﬁ%l an @PQ“‘?&?%

BAL@ e 1's m m)pgmq by tot@psliver weighi4{ng) and
this figure ithe Lplshman- Donovan unit (J.DU)) is used

BaéBihe basis Fbx3dhhbulat|n@19he differenhéSin
dAST T T 1TUA C Clllu UIIL & - at+S

S?@?oft & Yar é§§ﬁ%§gg suprgyg As shown ﬁgilgures 1
to 3, there Is a dramafic Tog/Tinear dose response of
inhibition of parasite nunbers with tretazicar
concentration. No drug related toxicity, as measured
by body wei ght | oss, was observed in these experinents
and significant toxicity was not observed until a dose
of 10 nmg/ kg x 5 was enpl oyed. ED50 val ues obtai ned are
shown in Table 2. The equivalent activity of
tretazicar in both BALB/c and i mmunodeficient SCI D

m ce shows that the therapy is not i nmune dependent.
This woul d be predicted fromthe proposed nechani sm of
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action. Stibogluconate at its MID (15 ng/kg x 5 SC)
was used as the control conpound for these
wezpendrent s. This dose only achi eved a 5215. 2P6€T/GB2006/003252
inhibition in parasite counts in BALB/c m ce and
little effect in the SCID ppuse nodel. The in vivo
ef ficacy of stibogluconate is known to be T cell

et al 93) .Lntim crob. Agents
%z%gt E‘ntltwd} !I# ffi‘é@&"‘ﬁ%%‘%}% flactivity of tretazicar

i s _notabl y hlwgher than st andard antl jI ei shrranl al drugs

Sy
o 5 ki " . r\ 'W
ot A LA ar-*uhn AcE % % hl
1 CLU T vVeo 3 IIUL 1 = " X
3 iEeetoed DUl (AT Featad BALBICM e [enl ysurv] ved
¢ 2 P o N
for Tamaverageof 13- Baay s—At—a—dos O3 kg
HHP-He5—dai-y)—alll ctheeimicel syrvi ved 1 he 1aVIS
hef pEeepne |[expers [fent s rermmareds erat—thts—
dose—parastites—coytd—sitH-be—deteetedirtheblogd at | o
13—days—Aldoseofl 3 Dem/lkgl (TP IX egal TV [cleared Hllod
. i 0 /20, N w10 4
Al T heparasites from tire brood——A toseof T45—gr-ke-
10]Venicie, 51 o\ o Sy & ; :
o o gi -y —ef bt nHdazel e was_Heduifed t
produce an pmu \/:=1I ent | @[T &CT aple 2 xACTI Vi|tsy [Of
L 4 20 e
[Tetrazicar vdq::u st —temovant—Ho3 Fapte=3- eHi vi-ty—af
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Given the proven clinical acceptability of tretazicar, this agent represents a novel
prodrug approach for the treatment of parasitic infestation, in particular

leishmaniasis and Chagas’ disease.
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b- gal act osi dase (Lac Z) gene, was used (Buckner et al
(1996) Antim crobial Agents and Chenot herapy 40(11),

WQ202/0256¢. The strain was maintai ned on an L-BCT/G&2006/003252

skel etal myoblast cell line obtained from European
Col I ection of Animal Cell,Cultures (ECACC, Salisbury,
UK)) cell-layer in RPM 1é40 w o phenol red nedi um

suppl emrented with 10% heat inactivated fetal calf
n éff PACARE BEPUY es and assays were conducted at 370C
under an atnosphere of 5% CO2 in air. Drug sensitivity
assays St ock tret azi car sol ut| ons wer e prepared in

; 3 kD |9 yo CL ghlnad

Tvvera 6 tenperature in the dark prior to
: - s, the conmpound was further diluted
to the appropriate concentration using conplete
medi um Assays were perfornmed in sterile 96-well
Parpgiteoridiaet! cplteees, each wel | containing 100 ni medi um
with 2x1 03 L-6 cells. After 24 hours 50 m of a
trypanosone suspension containing 5 x 103

THer Y (O9BSiok@at € bheodMIeam/CoromeT dldmeh e ul tatisfecdS  with
added to the wells. 48 hours |later the nedi um was

B- g@ﬁ@i@%@mﬁ r@ﬁ?tzﬂegWI vegs apsgd r(@yﬂplél@édffw (1886 ¥ nfimésspbial

meiu rag .dilution, .Af.te
AP AT ooty SRR} 2802 5K R 168 SiB vl @Bt e
L- al’Qrdt @Mﬁéthﬁﬁyd&ﬂl@sﬁ: @51@ ﬁﬁ@ obt@u@as&uhe Egfcpehr C@fledtﬂa»ﬁ of Animal
ontrols and steri/l and to determ ne the m ni num

quh@m@rr%e@%@ﬁcmsbw Uﬁi’»)k relhayer i RPVE 164 womberol red
méﬁh&&ﬂ s]asggl%@%tg@%@w Y G0CAR, o4 ¥PRRRIATES, W'AIP eultures

as conp ared e con S can

an& emgmweﬂﬁr d‘onahtdtenm 3%1111&@@11 aﬁndsdpﬁeré ef 6ve0CLndig. The
substrate CPRG Nonidet (50 m) was added to all
wel l's. A col our reaction

Drug sensitivity assays

Stock tretazicar solutions were prepared in 100% DMSO (dimethylsulfoxide) at
20 mg/ml. The stocks were kept at room temperature in the dark prior to use. For
the assays, the compound was further diluted to the appropriate concentration

using complete medium.

Assays were performed in sterile 96-well microtiter plates, each well containing
100 pl medium with 2x10° L-6 cells. After 24 hours 50 pl of a trypanosome
suspension containing 5 x 10° trypomastigote bloodstream forms from culture was
added to the wells. 48 hours later the medium was removed from the wells and
replaced by 100 pl fresh medium with or without a serial drug dilution. After 72
hours of incubation the plates were inspected under an inverted microscope to
assure growth of the controls and sterility, and to determine the minimum
inhibitory concentration (MIC): this is the lowest drug concentration at which no

trypanosomes with normal morphology as compared to the control wells can be
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became visible within 2-6 hours and was read
photonetrically at 540nm The results, expressed as %

WO e@amo2dlen i n parasite burdens conpared to cone@DGB2006/003252

wells, were transferred into a graphic programe
(EXCEL), signoidal inhibition curves determined and

| C50 val ues calculated. Primary screen The conpounds
were.tested in triplicate at 4 concentrations (30 - 10
S‘?ensﬁ-lénim?@?W%‘?seﬁilP?@FF? °§@#¥8i ncl uded as the
reference drug. The conmpound is classified as inactive
when the IC50 is higher than 15 ng/ . Wen the | C50
The sbstyate WERG/Momaded (50 mij/ wias, addeé te eliprallsd A soloegacadtidn

as._bei.ng, _noder at acti,ve. Wien.the | C50 i wer .
otFma S5l AR 2 bt 58 PhoBirriaita B, The
reBlisl ¥EpraRed s % Hidhbien Bvsakdiat @drdels dompaed dd chntrol wells,

screeni ng,  Secondary screen The same protocol was used

welgdranpferrpdBe a gepbicriTasdmins Tk Gl e sigmeidadl infdlision shges
| U ' Lei shmaniasis: in vitro
dﬁ%ﬁﬁﬁﬁg%ﬁye?gﬁgﬁgg%ell cultures One strain of
Lei shmani a spp. {Lei shmani a donovani MHOM ET/ 67/ L82,
al so known as LV9, HU3) was used. The strain is
Pri#fmssre$8d in the Syrian Hanster (Mesocricetus
auratus). Amastigotes were collected fromthe spleen
of an infected hanmster and spleen parasite burden was

Tlaes smsp@ohds sveng tdsted 18t triphieate ta ¢h nompeatridnswBY - 10 - 3 - 1

5L SR Touse, (), TRSLORNATgR e e oo ected 1 or

The compound is classified as inactive when the ICsp is higher than 15 pg/ml.
When the ICs lies between 15 and 5 pg/ml, the compound is regarded as being
moderately active. When the ICs is lower than 5 pg/ml, the compound is

classified as highly active and is further evaluated in a secondary screening,.

Secondary screen

The same protocol was used and the ICsps determined using an extended dose

range adjusted as appropriate.

Leishmaniasis: in vitro screening

Parasite and cell cultures

One strain of Leishmania spp. (Leishmania donovani MHOM/ET/67/L82, also
known as LV9,HU3) was used. The strain is maintained in the Syrian Hamster
(Mesocricetus auratus). Amastigotes were collected from the spleen of an
infected hamster and spleen parasite burden was assessed using the Stauber

technique.
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macr ophage production stinmulation with an i.p.
injection of 2m 2% soluble starch. Al cultures and

was@apscleer e conducted at 370C under an at npspPer/6BoG06/003252

5% CO2. Drug sensitivity assays 20 ng/nml tretazicar
stock sol ution was prepar qg in 100% DVSO and was kept
at roomtenperature in thé dark. The stock was
pre-diluted to 60 ng/m in RPM 1640 +10% heat

i nactivated fetal calf serum Assays were performed in

Plﬁhﬂ{yi ﬂe@it&ﬁalvﬁd)ﬁset(bﬁﬁ?‘ SndettiphbigR vwdrt @6i%acteRAL Br Wa%rs after a
con m of

ai ning 50 . he conpound dil utions together
megrephage (praductipn retivyudativagwithaanaspt éj¢ation wiufmi £%4 ©Buble

[m d 06 ' The. i I
iR ARCRHRER ot Yo Vere o R b T <G B R B ST
594Q@%,heat inactivated fetal calf serum Parasite growth

was conpared to control wells (100% parasite growth).
After 5 days of incubation, parasite growth was

.G ' y assessed after staining the cells with
DS E8be

nsa-sol ution. The level of infection/well was
eval uated by counting the nunber of infected

nmacr ophages per 100 nmacrophages. The results expressed
20&%\%@9%6&%?&% giack polptionwias ereserﬁaém 10@rAAYIsE and wemkensjat

I . 1 r ' ' r
o bpHRLE o ETBHE] TR RS, A0S Do R
16KC5 0va hewe Snaetivated fdtaldcalPeriial YASEYL®RBre IRefoeBP Gt REtsile
tested in quadruplicate at. 4 caoncentrations (30 -

167gse] trgsue uliwge isles, magh oxelh pertpiningd Plntls o Bl sempared
dilRSnd oEMAGd WA LR "AT e BRSPS parasite inoculum  (4x10°
macrophages/ml and 4x10° parasites/ml). The inoculum was prepared in RPMI-
1640 medium, supplemented with 10% heat inactivated fetal calf serum. Parasite
growth was compared to control wells (100% parasite growth). After 5 days of
incubation, parasite growth was microscopically assessed after staining the cells
with a 10% Giemsa solution. The level of infection/well was evaluated by
counting the number of infected macrophages per 100 macrophages. The results
expressed as % reduction in parasite burden compared to control wells, were
transferred into a graphic programme (EXCEL), sigmoidal inhibitions curves

determined and ICs; values calculated.
Primary screen

The compounds were tested in quadruplicate at 4 concentrations (30 - 10 -3 - 1

pg/ml). Pentostam®(sodium stibogluconate) was included as the reference drug.

The compound is classified as inactive when the ICsq is higher than 15 pg/ml.
When the ICs lies between 15 and 5 pg/ml, the compound is regarded as being

moderately active. When the ICsp is lower than 5 pg/ml, the compound is



The conpound is classified as inactive when the |IC50
is higher than 15 ng/m . Wen the IC50 |ies between 15
w@nw7826196 M, the conmpound is regarded as bei nBCT/GB2006/003252
noderately active. Wien the 1C50 is |lower than 5
ng/ M, the conpound isclaﬁgified as highly active and
is further evaluated in a“Secondary screening.
Secondary screen The sane protocol was used and the
Glﬁ%sfgﬁ eghly Hrdiye g i durdher evalared i atrsRndaBnECHM &St ed
as appropriate. Pentostanm(r) was included as the
reference drug. CLAIM5S 1. A nethod of conbating a
Sexandwiytsereepr ot ozoal infection of a host organism the
met hod conprising adm nistering tretazicar to the host
organism 2. Use of tretazicar in the manufacture of a

The dhB@ pRitbed] AFasCRB® ahd NBe ACRAdASHind BiRd A8 Akended dose
infection of an animal. 3 nmet hod according to Caim

rapgopdrgethas dperopgste. Senfasipo® Wes iapluded arethe referepcendrupod
according to Claim3 or a use according to Claim?2
wherein the animal is a manmal . 5. A nethod or use
according to Caim4 wherein the marmmal is a hunan. 6.
A et hod or use according to any one of the preceding
clainms wherein the parasite causing the infection is
associated with an enzyne system capabl e of activating
tretazicar into a cytotoxic form 7. A nethod or use
according to Claim6 wherein the enzyne is a
nitroreductase. 8. A nethod or use according to any
one of the preceding clains wherein the host organi sm
i s one which does not contain endogenously an enzyne
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system whi ch activates tretazicar to such an extent as
to cause unacceptable toxicity to the host organi sm or

wa@niommbel6®. A nethod or use according to any oPEI/GB2G06803252

preceding clains wherein the parasite causing the
infection is antibiotic regjstant. 10. A use according
to Cdaim2 or a nmethod according to Caim3 wherein
dihgmgrasitic infection of the aninal is caused by any
—one or nore of thefoll ow ng parasites: Tiypanosona
cruzi, T. brucei, Leishmania spp. particularly L.

i nfantu ptospori diumand G ardia spp.. 11. A
Inet h@dman%egoﬁ POMBORTBE @ REFIRLC RAAOPRALALIeRORf bast graqnis.
is ahﬁgP QARG & ﬂﬁgﬁ <NOWN
to be o aﬂ@%&% r%% atlngﬁéngg%ggﬁ%ygtPanﬁglon.ngz.
Use of a conbination of tretazicar and one or nore

ot her. conpounds known to be of udse in co in .
ot ot GG AR (F &4 FABEBFB f S aReARTHRY 1P Smgating o
manubaGiite groddzodl ARAiGRIEM arfi@h]. conbating a parasitic
infection of an animal. 13. Use of tretazicar in the
manuf acture of a medi canment for conbating a protozoal
parasitic knfection of.an aninal, ;wherein the ani.na
P adrkbed BreBinel Gt T ARERbe WO Gt MR
be of use in conbating a parasitic infection of an

animal . 14. Use_of one or nore other, conEounds known
4t 0 b wethpd acqopdingirbalaitag & aiserecsding i ctpmt] wherein the

i nf e%%p%&;mgﬁmgﬁi mal in the manufacture of a

medi canen or conbating a parasitic infection of an
ani mal , wherein the

5. A method or use according to Claim 4 wherein the mammal is a human.

6. A method or use according to any one of the preceding claims wherein the

parasite causing the infection is associated with an enzyme system capable

of activating tretazicar into a cytotoxic form.

7. A method or use according to Claim 6 wherein the enzyme is a
nitroreductase.
8. A method or use according to any one of the preceding claims wherein the

host organism is one which does not contain endogenously an enzyme
system which activates tretazicar to such an extent as to cause

unacceptable toxicity to the host organism or animal.

9. A method or use according to any one of the preceding claims wherein the

parasite causing the infection is antibiotic resistant.

10. A use according to Claim 2 or a method according to Claim 3 wherein the

parasitic infection of the animal is caused by any one or more of the
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animal is adm nistered tretazicar. 15. A conbination
of tretazicar and one or nore other conpounds known to

wheoosh2dise i n conbating a protozoal

of a host organism 16. A conbination according to
Cl aim 15 wherein the host ggganismis an animal. 17. A
corrbi nation according to Caim16 for use in nedicine.

18 Apbaregeutieal ropnpashll o0 orPelalig ddifania spp.
phar nectenudariya]. h’%fafﬁﬂmﬁﬁij@:hispoﬁ&uﬁﬂ @ .Giardia spp..

11.

12.

13.

14.

15.

16.

17.

18.

A method according to Claim 1 wherein the host organism is also
administered one or more other compounds known to be of use in

combating a parasitic infection.

Use of a combination of tretazicar and one or more other compounds
known to be of use in combating a protozoal parasitic infection of an
animal in the manufacture of a medicament for combating a parasitic

infection of an animal.

Use of tretazicar in the manufacture of a medicament for combating a
protozoal parasitic infection of an animal, wherein the animal is
administered one or more other compounds known to be of use in

combating a parasitic infection of an animal.

Use of one or more other compounds known to be of use in combating a
protozoal parasitic infection of an animal in the manufacture of a
medicament for combating a parasitic infection of an animal, wherein the

animal is administered tretazicar.

A combination of tretazicar and one or more other compounds known to

be of use in combating a protozoal parasitic infection of a host organism.

A combination according to Claim 15 wherein the host organism is an

animal.
A combination according to Claim 16 for use in medicine.

A pharmaceutical composition comprising the combination as defined in

Claim 16 and a pharmaceutically acceptable carrier.
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