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VO 2(}0;7/ 026166 PCT/ GB2006/ 003252 1 METHOD OF
COMVBATI NG | NFECTION This invention relates to a
nmet hod of conbating infection and in particular to

w%z%owdzﬁl%@t ment of parasitic protozoal infectdgiSsr806/003252
he lTi1sting or discussion of a prior-published

docunent in this specification should not
necessarily be taken as dn acknow edgenent that the
docunment is part of the state of the art or is
comon genMETHRHOOF EMBAFENGHNER {cIIgBce of
drug-resistant parasitic protozoal diseases has grown
significantly in recent years resulting in an
Thinveane delagihes mefhod eAtdnsbating hditdiion ded &l ppiicudar to the

countrjes and the tern world. Strategies being
ﬁ%@%@%‘%@&%f%ﬁ%&%ﬂ%@?@% probl em i ncl ude the

devel opnent of new drugs, the adoption of strict

treatment reginens and a conprehensive public

Theglittiag | ondiprusdeamie prioy-oablidsd | dopwmeRt dsthfsoppecification

Rl S Ao Al 30! R G It BARRRACARE RO BaC B dBARUS i Pt
their site action wth mninml unwanted side

of dief st of thaarbothie commioh gergralikndvdedgss i s t he use of
prodrugs. Prodrugs have been known for many years and
are used in several nedical indications. They can be

T‘Jiéefiﬁdg@lﬁpélsoﬁl hﬁﬁg-ﬁéaistaﬁgtl?a_tdsfﬁﬁ whitevahr diselbmﬂi fliaed gib@vrbh y

.hetabol |l ¢ or non-net ollc syste resul t I n

sigogficaaily Bnregent [YepE faT g 1B An @%ﬂﬁg% P@Eg% ‘%frffegﬁé In bofh

def@8hine GoRPAEBED RO WeRlomA Gt T ytfatggaemaﬁg GR6E6ped to
rug

prodrug forns are used to nodify ) _
adiessrtheprsieleneinclude e developmpent phoaw dngsfthgadoption of strict

: . _ . as
tﬁ%@%%% g@?@?%@f%c?ﬂﬁgﬁgég%%gggégﬁﬁég| P%atioh of the
prodrug is generally non-specific, occurring by
non- enzymat.i ¢, deqr adat.ive .25 proce [ t .
A AR R el R i el BRSO R o g
of BEon withSeinbenl uERenteddiefts il othbadeetnd tsuads thease of

phar macol ogi cal agent to specific sites only,
prigisnesy oV PYrIy Bt PR TR (RO TATY PEREADE 47° HeS( HERbn

médfcaPRENIRRs CRRAPLR tRidefined as chemical entities which are modified
by metabélic 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
proﬁerty of the drug (such as lipophilicity). In these cases, modification of the
prodrug is generally non-specific, occmring 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 fo specific sites
only, generalty by exploiting the differential distribution of enzymes capable of

catalysing the prodrmg 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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catal ysing the prodrug nodification reaction. 30 In
the field of cancer chenotherapy activation of
prodrugs by target-specific enzynes has | ong been a
0 many potential prodrugs have been
Wg)yzﬁt'ﬂ@g, Sed WD 2007/ 026166 PCT/ GB2006/ 003252 < 5 &nd =27
tested in the hope that a tunour-specific enzyne
woul d be capabl e of conv®erting themspecifically
into a potent anti-tunour agent. Many researchers are

mﬁt&Ebd&ﬁnhyemp@fﬁ%i%nﬁn@ﬁsp&ﬁmism?gmpwmdddgscq$®ﬁgaéd

to be 5 actiyvated by a varjety of enzynes including

C@Y@“H%H%e@rﬁ’a%ééh(’%‘éggﬂt@t a@#—%@oureg%o) Ant i cancer’
Research 20, 2289-2296), DT di aphorase (Loadnan et a
(2000) Bi ochem cal Pharmacol ogy 59, 831-837) and

Mehy sesearitzerears il slee i i) pion s %%P%@@#@?%%‘m

acg@&{%(ﬁ %g@% e %nzrﬂ:r%% GindiAdihg - B-difcuShidRe TWRERBE by 87
to i'S prodrug nonot

erapy strategy sone researchers

(2hef)ednittieriesdirtio 20 P8 229Me Dl edibphotrse k- ppibnaro et kb

' 5 s .
YUY dheckBristh Ehp Rl T H1kt POl “tnfiflse
(CRURGIHE (19998 CHRY o) NEE Besedrais5 HOB6 18813c| osed in

W88/ 07378. In this exanple the enzyne is linked to
a nonocl onal anti body which is capable of binding to

A& art AbAERRY foatﬁﬁoﬁrb&hg MNP . sithRpy RbBe Weieatchers have

enzyne is delivered to the tunour site where it can
atigptedrio aleliegs Sheopesited engymsdiedhe tumAd.RToh to SETIERPSBs
b di.sel 0s 0 8 andiPb M3 26k8 3hBdme |
prﬁ%i% 'h $‘%§ Bgle%‘gx%anc%’ogﬁ%%egna%%ed i's dglg)i VEr e%l p?{%d(l)‘llg
thédapy (ATBRT), sl beon déscloseb entWOS(38seln e cxesple dbe

. Thi t t i S.. t en. i
coghps e P & o by Rl Fich G TEpRCRenLGLoE
T e et d p Bo

enzynme delivered to unour ..si te shou n e
W@s@%g@rﬁ% §n%aﬁm@%€sﬁm§w§h K sgpilags a*(e@bgﬁ)beﬁﬁ 8585 g
fof%% s, 1BRD ocia s P{iﬁ%\%ﬁkﬁﬁh@%@t@@ﬂ&ﬂﬁ@%&ﬁ@ﬁﬁ&ﬁ&ﬁﬁmw d

to non-specific activation of the pr od[u%s and
to tlpx tugioy andy ones prasent, iCEBIGEsss the desired enzyme. This strategy 1s

often termed gene-directed enzyme prodrug therapy (GDEPT).

Tt is an important tenet of many of these targefing strategies that the enzyme
delivered to the tumour site should not be endogenous to the host (Aghi et af
(2000) J Gene Med 2, 148-164). The presence of endogenous enzymes would
lead to nom-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, $-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 ailﬁbacterial applications. For example, WO 99/32113
describes the use of prodrugs consisting of a cytotoxic moiety and a B-lactam
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25 Accordingly, the magjority of these enzyne-prodrug
t herapy studi es have been carried out using
bacterial enzynes such as carboxypepti dase @&,

3- se and nitroreductase. VWhilst nu
w&)nzrohﬁli%ﬁgg GraaEsdohGooszs2

te in the field of site-specific prodrug
activation has 30 concentrated on anticancer
t herapy, there have been3recent efforts to adapt this
technol ogy for use in antibacterial applications. For
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2h ynmes w periplasm c space, the prodrug js
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. Qo on tao.disrupt  vital_ - Iz - j
oS08 Gl PR i i b Apmshbonss dhsaes of o
beREmidl eadi-tdchtihg difeviex éte,prodrug will baost. al | bacteria

express (3-lactanmases and 5 in that G ampositive
bacteria tend to excrete j-lactamses such that nuch

Incgm%tﬂ &t abf lﬁslt)) ¢ [@jrg:@ﬁéﬁlnﬂ 6%@?76?8)??@6&%5&%%0—
prodrug W e lost. In e
pedlillins 86 intduB7 Ghey commeunss afh B Pristane agpiditors il
LC bolal LNL0 hese FRRROLNdEe@S 8nf0
P %ﬂ%laﬁoéi%%g fée%{pﬁaﬁ%%?({rogg C‘%ﬁgﬁlﬁ)ﬁgot’_enti aF%?odr u B
ladtengskbabaitivé dactdrie delvithehy Polectamvdgrivativps discayehBove,

into £3 | act amase- itiyve S | .\
bopgvery eﬁ?n"%mu?gf F{%g@kei i %s{)chés)gggﬁg%g\}l gﬁ,&@ owever, Sm‘fe
bak{e8S Cand O IRO UB dﬁleﬁll‘%o’dvi Ib’eﬁhyationdﬁmough buteri tred:ubmr}el porn
in Gam positive acteri.a. .due to.their slo
SUpRRTRS APROR it BRI BL T PO T PR ponsdt iioes
in GBr &%ﬁe%fsigﬁﬁ%e s iR Grindesiivabhyerhi gh |
extracellul ar concentrations 15 in order to achieve
significant effects in G amnegative bacteria. A

epartu f EBE:E%S 0 £§éﬂﬁ§
‘A%§§$%§ %ﬁ%ﬁ%gggben g%% pr o rﬁg Eﬁ%@ beenfgf%%%ﬁ?g's
habYeditpresnctd Py \ra]r(ei 2C0B ((BD@@D@!‘OOJ&EME@FMW-L 4 10,1 H)73-
1073-_.1076) .. These rkers con n
10t7g?e ug?sﬁf&@kgrﬁi ﬁ’@ﬁ?%?@?’ %ﬁmdlgﬁi%g&a#iﬁ%/e%e o? cjta%)tg @{)@g
deRRitivea et eytbRkicaBtiBiderb agnadiupsdagt huitablecbibyacterial

bacteri al
peptide deformylase. Preliminary results using these prpdrugs sugpested rather

weal 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 jn many parts of the world. For examﬁle,
leishmaniasis (a parasitic disease caused by an obligate intracellular protozoan
transmitted i)y' the bite of some species of sand flies) is found in approximately 90
tropical and subtropical countries around the world and in southern Europe. More
than 90% of the world’s cases of cutaneous leishmaniagis are in Afghanistan,
Algeria, Brazil, Iran, Irag, Peru, Saudi Arabia, and Syria.  However,
approximately 75% of the cases that are evaluated in the United States were
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pepti de defonnylase. Prelimnary results using these
prodrugs suggested rather weak anti bacteri al
activity, however, and it was hypothesised that this
may have been due to poor uptake of the conpounds
into cells. 25 Human parasitic di seases are endemnc
in many parts of the world.4 For exanpl e,

| ei shmani asis (a parasitic disease caused by an

a@&llfeg afne 1 it FAGEhdal | vHlerPNOLINESRRIs bEARS Fomt @8rtiyn texico
te of sone species of sand flies) is found in

(acppsrl@aallm airgl gthery Bpxawldp nartbers dsgendipa-c More han PP Teeef the
r FRqin t

GE s EEh e Bl i Qb BUEAR B ra M in NG, and

Sadlaen. i rSuﬁiﬂaglyalﬂnesgwgrap&u:alAﬂg‘emuaon Bf &higas’ Disgase (crusgd by a

Saudi Arabi a

g isarnieen a8y gritbre oYl TR odumas by tiaiqine
ifidaers ) itdndel friSmaNIesicved thedouth @ lﬂrg@dna nTl]ﬁﬂ]lse’aseQmﬁ&’clts:Eﬁ - 18
where | ei shmani asi s oq urs. fr gi ?;£ cho F Lati
miflvaRseplsandysame 19} gnl Mgt Ayt 1y PRBYapEy gi Latn
ANMERAL Qﬂ-lskW%qum@g"C%{Q’Qﬁseﬁﬁe Eve®pddpleSst8ameBr #Bhort time
vi sceral |ei shmani asis occur in Bangl adesh, Brazil
in patisite-cndpaic aregs gan Bergare. infsriad pad pafasiidsgasgia peoBIS a
fc}bfr’é]ﬁ fr\btﬁ{: BRI Ed (RAGAS a NP BB HEMSEdn BbA tRvel.

age e pr tozoan parasite, Trypanoso cruz
transn1tted to hunans by trlaton1ne i nsects) ext ends

from Me squth o ' .
Repinanstcrn B prgndipid e hos F28 TR B BF Feisance
réquite tAOAL of bfgrotoxtidharuge pud ak it dﬂ]fgs laget bevomBigelescand less
s at risk of acquiring Chagas' disease. Even people
eBediye ngw s CBS@HEWPS ‘i‘ﬁiegr%d i n parasite-endenic areas
can becone infected and parasitic di seases are

becoming a 10 problemin the devel oped world as a
The dnmentofs e nhe fowrd Balk surprisipglppuiroreduglase engwanss alsq gppear

t(%DQe % ?esQerdei %QtItAlM g!ﬂ%ﬁﬂc Bfo’t’&%al'@%m%ﬂ%rbnﬁ %QH}G%%S suggest that
ens O resi stance requir the use of nore toxic

tgtamigar may bashighie effieciys zpamsh poetifin inféstagion an @ninads (such as

ef ! eﬁ IS%IHEJSE?] W a(.jnp%w %guﬁl%lva{elzﬁ?st s ﬂl%gx%ftgrc t&%hgqgent while the

surprisingly

pﬁﬂakxfmﬂﬂb&toa&ellﬁ atyoals dhs mva’ﬂpleajave hm bbovexﬂneﬁstezjcar is

|n C n, parasltlc FOtOZO anl ns . g
jt! 6 gctivy g@@g@t ¢Rt5 protozo paras es and SO 1 1s an object of the

invention to provide tretazicar as a highly effective anti-parasitic agent.

Disclosed is 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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tretazicar may be highly effective against parasitic
infestation in aninmals (such as humans) because the
ani mal (eg human) host is insensitive to this agent
while the 20 parasite will be toxically affected. The
i nventors have now shown that tretazicar is
extrenely effective agai nstdcertai n protozoal
parasites and so it is an object of the invention to
B 8MndlatihdetheZdi¢ar inf&tidn Righikludefthe alehpiBe that the infection is
anti-parasitic agent. Disclosed kﬁ a n?thod of .
sebsmiplin gradicpiad 431 Patcthpripiegaals suRpapaly fnipiied- pdswill be
a ?re&ﬁﬁé@l‘la?% mb P Bot R RRESHQTBF A1 bitdsiRd M BeSHodl bldghism to be
etazicar to the host organism The host organism

kpltedfie prlof tp eiffsctivelyadatihie hostorgangsief er abl y a manmal and
nost preferably a human. Non- human nmamal s for

r eat h ' 3 ' e "
th i Bkt ek 06 BRANE, Bkilfe 0 (500 niH BRI pprasiic
protlsgoal Bfecion Byart adgmbht i ng” the given infection we
i nclude the neaning that the infection is
substantially eradicated or that the infection is
18 URSHaN bRk Ydrd i BidvRRd d LisdVof kreBGica R EHRCInakGSbtdBalf a
it may not be necessary for all parasites in the host
nefdiramicstiot epnpating g paragjtie WO&Z@@rmgﬁ“@quééﬁ?‘V@i-y treat
the host organism 5 In one aspect, there is provided
Tl &&ta%ah‘éﬁa{s &%f,rthé'r_%‘?s Hidy RO RRLIE O RcARbiRRIch!of tretazicar and one
pr ot ozoa PRf’ection of an anirml. In anot her aspect,
ot eure oilser prmpbuteld keowsdodfe off eteaini warbatimeg & pgotozoal parasitic

.manuf acture. of .a_. nedi capent .for ,conbati n ] "
i 2 2B i ) ATEREES Bha BrediGAmet tiombrng p pggitic

BN AsheRl, there is provided the use of a

conbi nation of tretazicar and one or npre other

conpounds known to be of use in conbating a protozoal

Ip aetzaiothier aspeelf diete is prayided iheynserad] tratavican & the Apgmiactire of a

of..a nedj cament.. f or ti.ng..Aa : | L4 E nfechi
o QB o PR LorC AR P BREAS L o A ChLRI o
aRi@A | id edintilietettBie ot of medrazétb@r cormpdunds aowh aot by ef ake in
a 15 nedi canent for conbating a protozoal parasitic
cprrbaleng appramticaiRfesHPhAl a0 JHBYEi n the animal is

adm ni stered one or nore other conpounds known to be

Iﬁfyeyéﬁ)tﬁ& aspect, there is provided the 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.

In yet another aspect, there is provided 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.

In yet another aspect, there is provided a pharmaceutical composition comprising the

combination as defined above and a pharmaceutically acceptable carrier.
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conbating a parasitic infection of an animal. In yet
anot her aspect, there is provided the use of one or
nore ot her conpounds known to be of use in conbating
a protozoal parasitic infection of an animal in the

20 manuf acture of a nmedi canent for conbating a
parasitic infection of an &aimal, wherein the ani mal
is adm ni stered tretazicar. In yet another aspect,
ThBet@npandr avigded a qonbiindihiloy)-0f- dlmebtaammﬂe a(ﬁBI@ﬁe)),
or nore other conmpounds _known to be of uge
“@@Wbé?PﬁﬂmampﬂEW%FgﬁPwpar Taelpgisae hass eepi By owﬁﬂﬂmﬂ6§¥ an
PR 3Mne 25 I N yet another aspect, there is provided
a pharmaceuti cal conposition conprising the

conbi nation as defined above and a pharnmaceutically
acceptable carrier. 5a Thé:ﬁéﬁpound tretazicar is
(5-(aziridin-1-yl)-2,4-dinitfobenzam de (CB1954)),
whose structure is shown below, azi car has been
used previously as an ant ter agent. 5 N NO2

HZNC \ 0 NO2 10 Tretazjca the regi stry nunber
C.A'S. No 21919-05-1 Iits synt hesi s has been

descri bed in Khan & Rosg(1988,70) " Tunour growt h

i nhibitory nitrophenylaziridines and rel ated
compounds: structure-activity relationships” Chem

Biol Interactions 1, 27-47 and in Cobb et al (1969)
Teitayitae s R argisitonumbeg C.AS1 00 21819857 anghifssyn ?ﬁbb}ﬁﬂfrd)een

ahl e er agi c ng Ifd t r

apRRRash s Rt ' RhsuoHPGRE0F (ol TR iy
nimmphergrlasmrdlrmts \,rmd)felz:ied}e:rm]!oumm rrudtQabististty @Ilatl(omﬂm) Chem-

Bf% ngg’%gﬁ?’?agﬁ[?g?@%‘{d i}%ﬁto@ﬁ%} ] é@%@ BANL S B9 18, 1519-

I'nic
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 ef a/ (1969)
Biochem. Pharmacol. 18, 1519-1527) and shows no therapeutic benefit in clinical
oncology studies (Knox ef 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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20 oncol ogy studies (Knox et al (1993) Cancer and

Metastasis Rev. 12, 195-212). It has been shown that

a nitroreductase enzyne present in the Wal ker tunour
Wﬁo&ﬁﬁ?ﬁlﬁe of activating CB1954 by reducingcirigsz006/003252

nitro group to formthe conpound 5-aziridino-4-

hydr oxyl am no- 2- ni t robenzam ne, a potent

el ectrophilic DNA cross VD 2007/ 026166

PCT/ GB20061003252 6 linking agent in the presence of
lihldhg aget il the présemesbd isratelludse thioestirs ((K988)er &i 0988

L TN e

1501 -T90mn 166! dofrefR8ding| by iy hadram celts ﬂm |rasm¢y slow
reduction, thus renderlng human, cel | s, mi [ éf? P

lomplécs et fredioiony f tus Tepfareng Tggengirve fg&f) ects o
Bl 8eN@Band B2 E@g?j BioBHem, Wﬁl@) 41, kp7-8BHhani stic

st ud| es In bacteria, it has been shown that CB 1954
has attenuat ed toxicity in nitroreductase-negative

HE R 0BG MM 9k ey

tazicar is activate
tdximf,r th&areazﬁttaspae@&wb i straing efWentsly apd diroforablejghr AHBT k-
ssoci ated en The term " pr ot ozoal
ﬂ@%ﬁ’éeﬁ‘tg %@ﬁ@lated enzyne" neans an enzyne or
i soform thereof which is either specific to the
protozoal parasite constituting the infectiqn, IS

Tesiagicats de gctivated, USR] &hARUPFRSHC 82°8H OK Brof eW@‘WF'
asl’.?cz? @Jigmc arsﬁt) %ﬁ%ﬁ%‘fﬂz@ﬁ Pafasht SREEat 8D ¥n3hle? hddah O

atter insufficient to cause
enryme o pisefiine ﬂmgif whixh gk tejtherbspecifipi te Hhe ri:zgkﬁ@ﬂl garasite

oSS B Rl I S0 PRSI frp BT i
b}z%ef abst Pfanhtr b6l redidr mnylébﬁvﬁtmhdoibn-atéﬂ@arfm dheo aatter

L b e Bkt 3 b S-SR b

ing

e PRGALFRRGL hat tretazicar is subst anti aI ly
unchangéd by enzynmes endogenous to the host organi sm
and is activated substantially by one or nore

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.

Tt 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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25 enzymes in the protozoal parasite. By "activated
to forman antiparasitic agent” we include the
nmeani ng that tretazicar is converted to a form which
i S xic, particularly to the protozoa
Wﬁ’a’f’i (P?]@g 30 Simlarly, it will be appreciat eér/({,%zo?ﬁmoszsz
t he met hods and nedi caments of the invention are
particularly suited to combat protozoal parasite
i nfection wherein the WD 2007/ 026166
pikeEIBAR4G6 GO 32O Ihich Boiny QI@'en@_,&ieasyst@l indhichn® Wik ab
contai ns_an_enzyne systen1mh|ch is aFﬁg}é% $ctlvate
agtivaledsetazionr i dSUestapialy AIqtanis PRy 1o PO HFrmARD

wihbod pgfefoz&?tﬁfdgﬁ@hpqe PRSI &l tAaRIcRt @szqaécneed asihe

iS responsive to tretazicar i s described in the

Eesapip| eSuBupiviozedt pazesdrs pwa§¢> thalednhy tréezicar.| eduifaply,
I

oSk AR DBy SRR PRl PR ere once fr
whivhstrdtricar W el ICKHetAlkisc dranhHs nmromﬁt) pofferhlgdy slegshéhan
1Q mcyonol ar preferably.|less. Lhan, 5 mcronol ar and
S%WSEB{&ET’I@%‘B’F rq?eéglgy%ﬁé/\wa&? FOTFar . Other net hods
of determining if a protozoal para5|te cont ai ns an
enzynme capabl e .10 of activating tret azicar to a

Othep Eethds of dsjermining i 2imoipgahPHATie ogrlIms FhATPERS Frpede
f K] Eﬁ% &&aﬁé&ﬁ 1Pk tsubs%%ﬁ% ERGo X SFornk Will BE &nBR% to those

e use sul tabl e conputer prograns,
sl@bqsd elxﬁnpdre ﬂh@emﬁué%o@rta@m apt timiiedip. /B sise yoTouitable

con%pﬁl OnSI Fiehee o%a%ﬁe prot og%g%??ﬁh pﬁlat {@ﬁgﬁﬁg%/\%ﬁsm

Gemetumrcﬁ@bmhg&e@om abmparg ﬂﬁpgmie%qme& bthe gwotofoa with
i cal ques 15 vvhereb he relevant zZyne
B Ut RSB e Rg ST P B 57 Forer e, BORHEs

wﬁer%r thk f@&@ﬁﬂ&gm iEideleazi GalatbSaldghukiBveptidrac bsting with

capabl e of covalently cross-Ilinking protozoal
irgfaFesi te nucleic acid once it has been activated by
an enzyne system present in the 20 parasite to the
cytotoxic form Since tretazicar only becones so

Tretapibd is bekeved 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 distuption 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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activation by a parasite-associated enzyne, the
presence of tretazicar in host cells is believed not
to pose a danger since they do not possess conpatible

enzyne ctivity. Binding of tretazicar to -
W@o%%'g%gwg Iﬂﬁt/%ﬁz%dmoszaz

s via the aziridine (or mnustard) grou
W ll present only a mnor risk of cell disruption
since any nono 25 functiohal |y bound conpound is
believed to be excisable by host repair _enzymatic
D bHE BEBRSM i Npotazitar alay (R0BE) toGirtackYRlY PRERHREKUPTRAES

Design 9, 2091-2104). The ] - L8 enzyne
e PP B P P DG haa g
bel i eve, nitroreductase activity, for exanple under
bot h oxic and _hypoxi¢ 30 condi.ti,ons, W) 2007/ 0
oy asirdoesnd oS Inveptiqn, ﬂ%?r?é”%ﬁ’% ﬁﬁ%egdn“i”flvgte?e%t Oé‘/?i ‘% g’#"@g
ofIRY cfinod 38 b in AL EATY Bl brrbathighi fardshisdsfogtinasi t es
I C ave devel oped resi stance to one or nore

currently used antibiotics. In one enbodi nent of the

vention, the ani i LRt t84yeHe QbMiMstered
%%m@%t%grorc%%ounﬁs%nglgﬁmﬁd s?%”%tgﬂ of l}ge in
16 HRA sBgnedtifiyr asi tic infection. Tretazicar and one
or nore other conpounds as stated may be adm ni stered
toget her or sequentially. io Conpounds known to be of

olftisCRIRAL 1 8e fP@caii témbating ec pamesitic nofectite inclode
soni dazol e, nitroheterocychcs suc | furtir
VR s L RRE LR R Bl RS ST
aﬁ)ﬁn{?ﬂgk ugpaie 'Snﬁ{@ma gty heholckHRhelatd vatiaves sudh s
efo

sine. 15 Thus, further aspects of the
Mihtefasine.on provi de, use of a conbi nation of tretazicar
and one or nore other conpounds known to be of use in
conbating a parasitic infection of an animal _in the
08 Ulick WRciofof dhenedintianpritvidearse ob risexobingtion of tretazicar
parasitic infection of .an ani mal »_an "
w04 Eraot BT THERRE AT are TPt 3 fliBatlie « pprasidc
CANhAt kNG, aniRal askild aifhak dha afediameanti foalcombhtgrzan
the animal 20 is adninistereg one or. qgge

L2 . o y o%ﬁ%trure of a
pemsitio irdeioanvin mempl 288 U5 &t FRPPGHLR PR P

medicament for combating a parasitic infection of an animal, wherein the animal
is admmstered 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
& medicament for combating a parasitic infection of an animal, wherein the

animal is administered tretazicat.

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

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

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

infection of a host organism.
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parasitic infection of an aninmal; and use of one or
nore ot her conpounds known to be of use in conbating
a parasitic infection of an aninmal in the nmanufacture

f i cament for conbating a parasitic i ' <
“g}zogﬁozgﬁ;g I‘Hﬁ&ﬁdioﬁ’é?noszaz

rmal, wherein the aninmal is adm nistere
tretazicar. 25 The nethods and nedi canents of the
invention find particularfutility in conbating
infections with one or nore of Trypanasona cruzi, T.
brucei, Leishnaania spp. particularly L. infaritum

taspori di ym s n ' ' - A further
e SRR iy B s R ol e medfi, |10 OY
tretazicar with one or nore other conpounds known to
be of use jn_conbatin r ot ozoal asitic .
T8 i BEBFORTATROHOL® GRBLAILR D SobHIg, EFERned with o
pRSHaCRA0AG Q0RPRRle Lakfte &PNRidAAlth OforiRYa bphpackaged

and presented for use in nedicine. In_a further |
cempsetione ft phartecesdonb Porarastion gy BAUqC, AT FERMBIGnIs e

- . t H 1 -, a 1 ] -
o R RLCOERY KON, BERRAADLR B

lighid fomac autolyetiylenegtpad M iethy myrolifaic (BEG/NMF) dikaehwih
tretazi L. -f
<30 (Gt ove e’ (PP G R s B o, o
liquid formin polyethyl eneglycol /N nethyl

lid (PEG NWP) diluted with, l i e
Dl ol bl et b e
cé 1209 He phbn et &l SIRARAROLbARM chiuR containing the

armaceutical conposition for oral adm nistration.

trglerivasn i Tepicdlly, thetnhaystespifivelbepninesiion Sriveprils ohiablst which

& én'ti%% r%l%%%,u%o? eS8 'bg'v.@lgu &ea cc;a{u?% Al ch Hissolves in the
ypi cal'ly, e pharnmaceutical conposition Is a
irtafise | Methodstofiblaking whihodapsudds| apdsabéaty are well kedveaiethe fubr
exanple by virtue of a coating which dissolves in the
15 intestine. Methods of maki ng such capsul es and

ThebHeQirncé onvluhddeRQisinéd mbyIBe afrhinistelddeo @Rchoat orgRti@n
_conpounds as defined nay be a nistered to_ the_host
inp pgga fpidghle form and in any amount effective to combat the 1infection.
Suitably, the veterinary (in the case of non-human animals) or medical (in the case
of humans) practitioner can select the appropriate rouie 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 o a human by infusion, the tretazicar
would be administered at 2 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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in any suitable formand in any amount effective to
conbat the infection. Suitably, the veterinary (in
the case of non-human animals) or nedical (in the
wWitnE @0 9f humans) practitioner can sel ect the,cpannem03252
appropriate route of adm nistration and the
appropriate dose or dosing regine. An anount of
tretazicar is adninisterég, either as single or
mul ti ple doses, in an anobunt effective to conbat thg
Thatratezitdr anayi tef giwtd ona vasetFof reuds deperding o Hier ety an
ani mal. _(i.ncl udi ng_ hyman). 0 ' > . +
g R T S i e e
phiHnb@UER0BEm did prosided, amivould Be blgar th ohaskali¢ddn the art.
Typically, for admnistration to a human by i nfusion,
the tretazicar would be adm nistered at a dose of up
Th® iy Ont{BR/ R 1ot 18 deddiFed irSinbat degil Bysreftheape i thietfaldbveing
such as using a gelatine capsul e as discussed above.
Fgrepandoa7linReg 6emiT| GB2006/ 003252 10 The
tretazicar nmay be given by a variety of routes
dependi ng on the nature and [|ocation of the ,
Fignfechiowe flagetitity fdchrigiagpipst Ia doappsUn BALB/c mice
Q sitions.of different pharmaceutical formare
@%ﬂg5gﬂéﬁ?ﬁ%@9 uld be clear to one skilled in the
art. 5 The invention will now be described in nore

detail by reference to the fol i N Fi e
Fitors b Ph g SaRa g Sepe AR LR E R S B

: 'ﬁ,a.‘{dn%ﬁggrmh;. donovani HU3 in BALB/c mce
E%%%B?yIF adm ni st)ration). 10 Figure 2 shows the
activity of tretazicar against L. dononvani HU3 in
BALLB ' i ﬁ‘de[?a ESE BnbRA) HUY BUBEIBmice
F%ﬁ% Sﬁ%“@%%??‘%/&?y&)gfe&t}éfet zl car agai nst L. donovani
(A3 TVndSEidativige 15 (daily |V adnministration).
Exanple 1: Antiparasitic activity of tretazicar

Example 1: Antiparasitic activity of tretazicar

In vitro activity

Tretazicar was screened against a number of parasitic organisms usmng 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 estgb]ished agents.
Cytotoxicity assays against a range of human cell lines always give an ICsp value
>50pM and the therapeutic ratios against these two organisms is thus dramatic
(>16,000 for T. cruzi and >625 for L. infantum). Although not as poteni as
suramin, trefazicar 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 becanse they do not express an enzyme System which is
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In vitro activity 20 Tretazi car was screened agai nst
a nunber of parasitic organisns using an integrated
in vitro screening system and conpar ed agai nst the
treatment of choice against that organi sm -
W%O%(Eg]ﬁgvm in Table 1? tretazicar ig extre%15\-{1‘:?“@@0(96)003232
active against Leishmania infantum and Trypanasona
cruzi and is nuch nore active than the established
agents. Cytotoxicity assays against a range of human
ab&ltbabﬁmmmtogiw@t@m%mo val ue >50M and the
t herapeutic rati os agai nst these two organisns is
thus dramatic (>16,000 for T. crud and >625 for L.
Giinéra thie pigven Alitibed ugdephabilitast tpodzboat, this 28 seprapaits 2 novel
tretazicar active against T..Dbrucei wth a_ .
FEHEPAPBREPES 12K | 66 SFGRE, O prpitey igtedlye in oy
1kBeniealsedd 8hig@kngsade T. colubriform s or Plasnodi um
fal ciparuin presunably because they do not express an
enzyme system which is WD 20071026166
FEIL CER00B) 0GR rodbdicRlilsPodtblih yakids ot azi car

Into a cytotoxl orm. Gdven the proven.clinical

acceptabi ity of tretazicarl; crisi Gulakjesmn CkBpIGsbME s a

Ravel—protrug aﬁﬁtﬁaCh+€f %hc*rr eatment—of
%‘5‘ Yic infestation, inr?aticular 5 |l ei shnmani asi s

Badzichagas” disease. Tablgplosln vitro data for

1050, oM i f Ut LiDX. 0. 45

s 4t s )

: 0 PM 7St gl le@n 6.0
Tretazicar 11:.08 7777 "  HCAME
Stibogluconate

Tretazicar
TTa
Suramin 0.045

Tretazicar 5.0

_ T. colubriformis, ICsg fV
Albendazole 0.002
Tretazicar : >32

e Wiy et

arum (Ghana), 1Cxm M

EN IR
PR
o s

[ 7. falcip

[ Chloroquine 0.018
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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f r 53 fr T.b. brucei, I1CSO M Suranvn 0.045
Tretazicar 5.0 T. colubriforms, 1C50 pM
Al bendazol e 0.002 Tretazicar >32 P. falciparum

Ghan | G50 pM Chl oroqui ne 0.018 Tret azi
W%reﬂ&l@%)iﬁg %TJE]?Z%OGIOOSZSZ

ctivity 10 In vivo activity of tretazica
agai nst L. donovani was tested in both BALB/c and
SCID nmice. The infection &d treatnent of the animals
was perfornmed as WD 2007/ 026166 PCT/ GB2006/ 003252 12
dbesibed b drbf aft Thddlegrud Yefectheys thevel i @freft &n FesileshE089)

& . Yardl 1999). ' I d of . Vi
Al el bt SR BBt ofs Ao D s e MR 8
Ihbest a8, OZakl) 19.786a4), APadel: PRk, TAnacN At Bleeas, of

London@8 At the end of treatnent th m ce._ wer
THige Wetg Aeighied 49 Eiva AT SHptionP @us PRHEY fﬂl e iryer

was\/r@ﬁm%e&hﬁémr@ém%qc&ﬁcemahﬁé@ bd SRphid | Sﬁfé'aﬁ%&@'tﬁen
and wei ghed. Snears were preparedfromt e

Hrm""@dg& Snicrass mogpw@@eam ied eithapathenpbandained
p ar g‘ge.&f?é E&%e r ’m:f’o |e§ gfgﬂg%l"%g B\?\l;a Sdbgl g Hgnig{]\g determined

micios@poelly daldagh éxperimeadii akpar | Tenfigire aniodidplied hy sotal

g el wed WP i ek S e i S5t o) P bl
25 bddl fhecdasithghe efikieitedinl fiaditeelodd bbveaaRatel and

parasjte | oad between treated and
untreated animals (Croft & Yardiey, 1999 supra).

As shown in Figures 1 to 3, there is a dramatfic 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 a2 dose of 10 mg/kg x 5 was employed.
EDj 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
mmune 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 ef al
{1993) Antimicrob. Agents Chernother. 37, 1504-1505). The activity of tretazicar
is notably higher than standard anti-leishmanial drugs in ﬁouse models (compare
data in Table 1 with that in Croft & Yardley, 1999 supra).

Tretazicar is also effective against 17 cruzi in vivo. As shown in Table 3, infected
but untreated BALB/c mice only survived for an average of 13.8 days. Ata dose
of 0.3 mg/kg (IP x 5, daily) all the mice smrvived 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 5, daily) cleared all the
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that in Coft & Yardley, 1999 supra). Tretazicar is
al so 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 30
of 0.3 ng/kg (IP x 5, daily) all the mce survived
for the 50 days before the experinent was term nated.
However at this dose parasites could still be
detected in the blood at 13 days. A dose of 3.0
ng/ kg (IP x 5, daily) cleared all the WD 2007/ 026166
PCT/ GB2006/ 003252 13 parasites fromthe blood. A
dose of 45 ng/kg (p.o. x 5 daily) of benzni dazol e was
requi red to produce an equivalent effect. Table 2.
Activity of Tretazicar against L. donovani HU3 5
Mouse Strain Treatnment EDso ng/ Kg ED99 ng/ Kg




BALE/c IP x 5 Daily 0.23 1.41 BALE/c IV x 3 Daily

0.19 1.15 SCID IV x 5 Daily 0.18 0.35 WD 20071026166
PCT/ GB20061003252 14 Table 3. Activity of Tretazicar
against T cruzi. (G- ;cmapom-dI D ,tIPSlrg r
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Given the proven clinical acceptability of tretézicar, this agent represents a novel
prodrug approach for the treatment of parasitic infestation, in particular

10  leishmaniasis and Chagas’ disease.
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ta 5 Gven the proven clinical <
wi . . . PCT/GB2006/003252
%@H?zg’z?% ity of tretazicar, this agent represents a >

novel prodrug approach for the treatnent of
parasitic infestation, inldarticular 10
| ei shmani asi s and Chagas' di sease. WD 2007/ 026166
IPETfoGB20M6s B8R2%2 15 In vitro screeni ng met hods
Chagas' disease: in vitro screening nodel T. crud
(MHOM CL/ @0/ Tul ahnen); T. cruzi (MHOM BR/ 00lY) 5
Bicas i diRa@n i Kb keretibg hidelTh erdy MO OTT/00/Madihuen);
I(I\/H(]\/! CL/ 00/ Tul ahuen) transfected with
IL(MBOM/BROAUY)Y | 30 7) gene, was used (Buckner et
al (1996) Antimcrobial to Agents and Chenot herapy
40(11), 2592-2597. The strain was naintai ned on an
Hargyite pod calllesiteeal nyobl ast cel|l 1ine obtained from
Eur opean Coll ection of Animal Cell Cultures (ECACC,
Salisbury, UK)) cell-layer in RPM 1640 w o phenol
Thed Tnpdiasoms uppheme (MEIDMIGIHOY Deklinea) | trmsfertedt ewith

f%t;a.tla%il:osi%gs!ef (Lségr mgené,l lwasc Lllllscg,cfJ r(lgﬁc’ckner et ral (1996) Antimicrobial
Agents and Chemotherapy 40(11), 2592-2597. The strain was maintained on an
L-6 (vat skeletal myoblast cell line obtained from European Collection of Animal
Cell Cultures (ECACC, Salisbury, UK)) cell-layer in RPMI 1640 w/o phenol red
medium supplemented with 10% heat inactivated fetal calf serum. All cultures

and assays were conducted at 37°C under an atmosphere of 5% C0; in air,

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, cach well containing
100 pl medium with 2x10° 1-6 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 pil 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

trypanosores with normal morphology as compared to the control wells can be
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and assays were conducted at 37C under an atnosphere
of 5% CQ2 in air. 15 Drug sensitivity assays Stock
tretazicar solutions were prepared in 100% DVSO

w%diop’ﬁJz ylsul foxide) at 20 ng/m . The stockS,cfedSnnemoszs:
Kept at  room tenperature in the dark prior to use.
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seerc difiirtimpx phatsed as thaodferowek ldrugont ai ning 100 | nedi um
wth 2x103 L-6 cells. After 24 hours 50 pl of a
trypanosonme 25 suspension containing 5 x 103
Thie\spbra it CRRIG/ENdideD @S0 nk anns hadadsto fatlovelisu A vsleumeaction
added to the wells. 48 hours |ater the di was _
BEEHRR, WDl BT Red R S0 1S TPdpTERmeSRAY 6 SAORFosThe
rBRHE, Wbkl 208 MihdRHin Padfitd Brdehk WemBhded td BdhtroNvleBs,
72 "hours of incubation'the plates were inspected
WeriEmnstaref inje p sephitirsesaesp XL sigtoidaly g tionosuryese

d%%ﬂﬁjﬁﬁd%ﬁ%@%@fugggah&ﬁé{ed_and to determine the minimm
i nhi

Itofy concentration (MC): this is the | owest
drug concentration at which no trypanosones wth
Aor mal nor phol ogy as conpared to the control wells
AR HERD 2007/ 026166 PCT/ G32006/ 003252 16 seen.

Ni fmti mox was used as the reference drug. The

Tibgbstrate CPRG Naqni det _(50@&%) was addec&é\éo all
|opgpoynds Jreg fested 48t gt alc A rencArErinme G rhith-3.51
LBOMS SNEREMAR $raf BRAIBNA BIREEbRBldE. at 540m. The 5

results, expressed as % reduction 1 n parasite burdens
conpared to control wells, were transferred into a

. . : . G L dals b nhi bit i
3, B0 RSl 1P SRR A bR RICA iy MRy 38 g
ViRren i §Cs6 Gieelmtwech0l SThel £ pgpithd sompemndtie sdgedied s being
mtoﬁtlargtleiyc géh%e.at W%er? %?ec ‘f ;ﬂrigtlbv%grs th(ag 05 _pg}ngl, _thes cc_yml%ound is
classified as highly active and is further evaluated in a secondary screening.

Secondary screen

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

range adjusted as appropriate.

Leishmaniasis: in vifro 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

technigue.
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digutiops stogetier Adthayi90wel e of ensaephest/parasiie epiopdlum  (4x10°
macrophages/m} 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 mumber 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/mi). Pentostam®(sodium stibo gluconate) was included as the reference drug.

The compound is classified as inactive when the ICso is higher than 15 pg/ml
When the ICsq lies between 15 and 5 pg/ml, the compound is regarded as being
moderately active. When the ICsp is lower than 5 pg/mli, the compound is
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hi ghly active and is farther evaluated in a secondary
screening. Secondary screen 5 The sane protocol was
used and the 1 C50 determ ned using an extended dose
range adj usted as appropriate. Pentostan(r) was

i ncluded as the reference drug. 19 dains 1.
Tretazicar for use in conbating a parasitic protozoa
i nfection of an ani mal .



2. Use of tretazicar in the manufacture of a
medi canent for conbating a parasitic protozoa
infection of an animal. 3. Use according to Claim 2,
or tretazicar for use according to Claim1l, wherein
the animal is a manmal. 4. ke or tretazicar for use
according to Caim3, wherein the mammal is a human.
5. Use or tretazicar for use according to any one of
t@laims ecedi ng cl ai ns wherein the parasite causing
the infection is associated with an enzyne system
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5, wherein the enzyne is a nitroreductase. 7. Use or
t2. ez of aretafioar instke awoofadiurgyof @ medicameet fof corhlating a parasitic
precedi n the animal is one which
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activates tretazicar to such an extent as to cause
uNacke RERARIf: to0Xlafih Lyort teetdA®r f@niseBdcording td@aidt 1, wherein the
tretazicar for use according to any one of the

pr ee@itiahiy aghaiimgl wherein the parasite causing the
~infection is antibiotic resistant. 9. A use according
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1 wherei no” the parasitic infection of the animal 1Is
caused by any one or nore of the following parasites
5.y Pas oseemvic fiai use Acdordingio, anyeing lofrtoaipsecedpg claims wherein the
particularly L _infantum. Cryptospqridiumand. G ard

D opPiras caving 4 tdictph s ot Red SR my hAIE Sefen] capable of
whet giaib DRe @At RBhtolsyRiSGc ASHH. Ni stered one or nore

ot her conpounds known’to be of use in conbating a
parasitic infection. 20 11. Use of a conbination of
t6. eUsg i aratretazichrofs we aspuling e ClaighpPo urheseir fbouengygne is a
be of use in conbating a protozoal parasitic
inf8%¥¥%§%%ﬁ&an animal in the manufacture of a

medi canent for conbating a parasitic infection of an

ani UmE or tretazicar for use according to any one of the preceding claims, wherein

the animal is one which does not contain endogenously an enzyme system which

activates tretazicar to such an extent as to cause unacceptable toxicity to the

animal.

8. Use or tretazicar for use according to any one of the preceding claims wherein the

parasite causing the infection is antibiotic resistant.

9. A use according to Claim 2 or tretazicar for use according to Claim 1, wherein
the parasitic infection of the animal is caused by any one or more of the following
parasites Trypanosoma cruzi, T brucei, Leishmania spp particularly L infantum,

Cryptosporidium and Giardia spp..

10. Tretazicar for use according to Claim 1 wherein the animal is also administered
one or more other compounds known to be of use in combating a parasitic

infection.



12. Use of tretazicar in the manufacture of a

nmedi canent for conbating a protozoal parasitic
infection of an animal, wherein the animal is

adm ni stered one or nore other conpounds known to be
of use in conbating a parasijjc infection of an
animal . 13. Use of one or nore other conpounds known
to be of use in conbating a protozoal parasitic
infection of an animal in the manufacture of a

metilsawéacombinatianafiiwtazisar adpae &5 morecotherfcemppanis nomto be
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conmbating a protozoal parasitic infection of a host
organisnl 15. A conbination according tqg Caim
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ci ne. pharmaceuti cal conposition conprising
t he ottermbompdurds kaswdeb ibeed use iICeambatiy a pavdsige infection of an
pha%g%%&utically acceptable carrier.

13. 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.

14. 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.
15. A combination according to Claim 14 wherein the host organism is an animal.
16. A combination according to Claim 15 for use in medicine.

17. A pharmaceutical composition comprising the combination as defined in Claim 15
and a pharmaceutically acceptable carrier.



