59686J.45 'The present invention relates to pharnaceutical conbinations
.coriStstrng of an active substance conbination of interferon-gamma [err] and
‘at |'dast one anthel m nthic, and the use thereof in the treatnent of
parasitoses in mamal s. The di seases to bg treated with the drug

_conbi nati ons according to the invention include the i nfections caused by an
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after the first syhpfegbiep wikhneggecet Bchinscassus: vguaslyhhag attack on
the liver, th%aEﬁﬁﬁE%Ehbf §BF§P9§P“§F§ @%FymgplﬁthaHS éf $an unfavourabl e

prognosi s can ﬁ%lﬂ?vgﬁ E;@E?FEE?E as el aps g si nce ecglnococc03|s
first d ' t
was 11 vt desgy A %ﬁ" G e
Sfecting o BiEn §ég§ 2 § Eﬁt E EM esﬁ gss i %§8?§§§d for
enzi m dazol - hg@rﬁ@nﬁﬁgng Ao rd1 g Egt%S|GXteng
844-852, 1975prbEAridmER et i al . Scﬁ@éﬁé'tﬁ QQYWZQhr27§o§8513%915586,

Hitherto, nebgofiazoherbasiepnatettyahestetdige Opbyiaacst ysedybargasas of
al veol ar echi 528 08£661 SA1&PHEE LS , apd 0OYEESTE1hdG St EHRT NegCHIGRERST act ory
since this subsaaguealishhssy Medy hak. aUpbvassibitartbiagénact 16Mespite of
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The pattern of the disease in man is furthermore
o/ extremely insidious. This is because diagnosis is made
- too late in the majority of cases, so that after the
first symptoms of echinococcosis have appeared, with an
attack .on the liver, the chances of survival are very
slight and only an unfavourable prognosis can be given.
In the time which has elapsed since echinococcosis
was first described by Virchow in 1856 up to 1974,
operative intervention was the only method of increasing
the survival time or, in rare cases, effecting a cure.
In 1974~75 the benzimidazoles were then discovered for
chemotherapy, including mebendazole (methyl ([5-benzoyl-
benzimidazol-2-carbamate]) (CAMPELL, W.C. et al., J.
Parasitol. 61, 844-852, 1975; HEATH, D.D. et al.,
Parasitology 70, 273-285, 1975).
Hitherto, mebendazole has generally been the only
agent used in cases of alveolar echinococcosis.
However, prognosis has remained unsatisfactory since
this substance usually only has a parasitostatic effect
in spite of being taken every day and its use is not
entirely without problems. In addition, the mebendazole



entirely W thout problens. In addition, the mebendazol e 2 treatnent does
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mul ticularis g&hih §t ﬁénuleuSFTRb|§ﬂECﬂﬂANN Dissertation,

Faculty II (Biol), University of Hohenheim, 1987).
The mebendazole therapy for human echinococcosis
"was started about 13 years ago. Today, it is still
N beset with many problems. For ethical reasons and on
account of the high mortality rate it has not hitherto
been possible to carry out any human experiments e.g. to
discover the minimum effective concentration of _
mebendazole. Furthermore, there is no clear correlation
between the dose and blood level. Further problems
arise with the absence of reliable criteria for rapidly
checking the success or failure of a therapy and
insufficient knowledge of the nature and cause of side
effects.
Nowadays, in general, a long term therapy of
40-50 mg/kg per day is the aim in inoperable or non-
radically operated and recurring Echinococcus
multicularis (R. AMMANN et al., in: Probleme der
Echinokokkose unter Beriicksichtigung parasitologischer
und klinischer Aspekte [R. Bahr, Hrsg.], Huber Verlag
Bern. Aktuel. Probl. Chir. Orthop. 23, 92-95, 1982; H.
BIEDERMANN, ibidem, 98-99; U. JUNGE & P. FRIEDL, ibidem,
100-103; P. KERN & M. DIETRICH, ibidem, 104-105).
Hitherto, it has been possible to achieve an




Echi nokokkose unter Berucksichtigung parasitol ogi scher und klini scher
_ Aspekte [R Bahr, Hrsg.], Huber Verlag Bern. Aktuel. Probl. Chir. Othop.
- 23, ¥92-95, 1982; H. BI EDERMANN, i bidem 98-99; U. JUNGE & P. FRIEDL,
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-/ The aim of the present invention was therefore to
prepare pharmaceutical compositions which, compared with
the prior art, can be used effectively to treat
para51toses, advantageously to treat infections by
endoparasites, particularly of the class Cestodes,
preferably of the order Cyclophyllidea, more
partlcularly of the genus Echinococcus, for example
infections caused by Echinoccocus multilocularis.

The aim is achieved according to the invention by
using a combination of IFNy plus at least one
anthelminthic to treat the above-mentioned parasitoses.

For the reasons stated above, it could not be
expected that the administration of a combination of
IFNy and at least one anthelminthic according to the
invention would represent an effective treatment against
the parasitoses referred to.

Surprisingly, it was found in experiments on
animals that the administration of a combination of IFNy
and at least anthelminthic, the latter preferably
selected from the group of chemically defined
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usi ng: a conbination of IFNy plus at |east one anthelmnthic to treat the
_ aboye-nentioned parasitoses. For the reasons stated above, it could not be
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on t he degr eeadditcibbhalbyrdomsen cvomtfi twed by frieasuringt thef sextmase. The
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could only bédependlng on the mage, owlin
different rate of release.
The normal value for GPT activity in the serum of
field mice (Microtus arvalis) determined by the
applicant's own investigations is on average 72 u/l.
o After oral infection with Echinococcus multilocularis,
~ the GPT activity increased to 120 U/l on average 6 weeks
after the infection.
By treatment with mebendazole alone over a period
of 28 days the average GPT activity could only be
reduced slightly to 107 U/1.
Surprisingly, it has now been found that by -~
combining the four weeks mebendazole treatment over a
period of 14 days with IFNy, the GPT level in the serum
was reduced to 78 U/l and is thus only slightly
different from the normal value (72 u/l).

. By contrast, monotherapy using mebendazole
confirmed the exclus1vely parasitostatic activity of
this chemotherapeutic agent. Admittedly, there was
extensive damage to the cysts, protoscoleces and
elements of the germlnatlve layer, with symptoms of
collapse and necrosis, but there were still buds present
in the germinative layer. Positive reimplantation
experlments support the flndlng that the parasite
remains capable of regeneration.

Monotherapy with IFNy showed a massive increase in




reduced slightly to 107 U 1. Surprisingly, it has now been found that by -
cembi ning the four weeks nebendazole treatnment over a period of 14 days
“with IFNy, the GPT level in the serun1mas reduced to 78 Ul and is thus
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Preferably t hBEVGSlyetisall. f dluche Bohds nBes onl@ccad48Vng50d-t he82navention is
_one which may be oBrefexably thi IENpnpsedtfon tRengorhénghd@n net hods. It
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known nethodssB cHRjh¢ and are manii Yy one or more
Tno acids or by different nucleotides or DNA

sequences. Variations or mutations of this kind, which

o can also be produced by the known methods of DNA

~ recombination or by controlled mutagenesis, as described
for example by P.W. GRAY et al., 1982, loc. cit. and R.
DEVOS et al., 1982, loc. cit. include single or multiple
substitutions, deletions, additions, insertions or
inversions. Therefore, IFNys of this kind are also
included according to the invention.

For immunological reasons, the person skilled in
the art knows that speCies—speCific active substances
are preferable when using biologically active substances
native to the body. For the species-specific use of
IFNy according to the invention, therefore, it is
preferable to use IFNy isolated from the species-
specific tissues in question or to use the nucleic acids
(RNA, DNA) isolated from the species-specific tissues or
cells to produce the IFNY required by DNA recombination,
but in particular it is preferred to use the polypeptide
identical to the genuine IFNy in question, having the
known biological activity spectrum of IFNy. Thus, for
example, the IFNy used on humans for the purposes of the
invention will be a human IFNy.
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i ntrathecal, PRtigQ éiiYoﬁ@ﬁPthﬁFu§F§h 5he|ﬁFGéPFGﬁtSvn@PE&PﬁascéﬁF/ﬁGbus
i nf usi ons or £ FEF gEEﬁ kFﬁWGsF8n§185|n E édg& s U§E3 503 P £ofe art.
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For, prepari ng 2%, BRRY1EATASR 86FRFFIAY;

PP FPB
\agcording to Pﬁ@dpﬁ Ponex B eP¥A1ERPLYARI Hﬁgh B Ssé%yﬁ
aqueous |nfusF§ L ﬁg gg%ﬁg SR ) g
optkonally tog E EQZ §§E ggaEEthsaigaﬁg% ﬁlsa?s known
t A el th
nvent on can Esu%iﬁﬁﬁéééeﬁoﬁﬁéigﬁéfeo i ‘Ea%’?xt‘,%%f%%%tﬁlﬁﬁn fied IFNy in

"water for inpgath9Rer8’ (ENgPhanpsaiesPubhgsgd physiol ogical saline
solution (pH 7 to #nha) uaﬁﬁ§t9Iwqu?hyfﬁeeaeaaathlgebaban@o@rth@nan

al bum n as St@brbbﬁaésofbﬁﬁérQnﬂ&ﬁtﬁaﬂ when bepeatiebhi Rbet Bosaglest i on under
sterile condi Famh3iapt bosthbabl exdibbédi har shéeagt, atheubeayvibgge). thee
quantity of |&@hgetsepethdnrasponsedrabe ahd pheppregretst bé itheention will
“depend on thedidseagesasawellaast thehsideseEfeelisin Thegenerailhe igr ganty of
the di sease, therefopenbe agsumaddthat Ehegdesggsfwnhé taveate ®¢ wel | as

t he side effeéﬂBUSFﬁd baepuit indéwpdupdrerdterpa.assuned that the dosage

will have to be athetéatbelmathﬂﬁauvpdhalU§F¢téprathe combination
according to the invention, at least one of which is

present as part of the combination according to the
invention, are advantageously the known chemically
defined anthelminthics, particularly those in the
benzimidazole group, particularly mebendazole (methyl[5-
benzoylbenzimidazole-2-carbamate)]. The substance
mebendazole is known and is obtainable for example under
the trade marks Vermox® or Vermox® forte (made by
Janssen). The method of administration and dosage
should be guided by the therapy schemes which are known
for the above-mentioned anthelminthics.

The use of the combination of IFNy and at least one
anthelminthic according to the invention, advantageously
IFNy plus at least one anthelminthic selected from the
group of chemically defined anthelminthics, particularly
IFNy plus at least one anthelminthic selected from the
group of benzimidazoles, particularly IFNy plus
mebendazole, may either be administered by giving the
two different types of active substance simultaneously
or by giving them consecutively or sequentially by a
suitable route. Advantageously, in the combined therapy
according to the invention, first IFNy and then one or
more of the anthelminthics is administered.

For the simultaneous use of mebendazole and IFNy it



The anthel ninthics to be used for the conbination according to the
i mrention, at |east one of which is present as part of the conbination
- according to the invention, are advantageously the known chemnically defined
ant hel m nt hics, particul ar| y those in the benzi m dazol e group, particularly
mebendazol e (rret hyl [5- benzoyl benzi m dazol e- 2-carbamate)]. The substance
- nebendazol e stknown and |s obt al nabl e for exa Ie under the trade mar ks
Ver mox[ err] ﬁ%&
admi ni strat i oifhﬁml EbJ’% h‘ﬁ‘iﬁ’r‘ahb &E%@“‘ﬁ?%gg ﬁ?ggﬁﬂeﬂgs which are

known for the HOTVERENL T oReRERTH 1‘ df the conbination of

| FNy and at 0 gﬂ@e,l@:@&hmeaﬁfﬁgﬁ% %19 to the invention,
advant ageousl%m m nthic selected from the group
of chem cal | yrflef i pedegpthel # At Ny&Spi P&y 11 il @it YedEDY, Pr¥s=at |east one

ant hel m nt hi c sel ect@&,éﬁméi‘@ ofPHp- q{,em%ﬂ@;m§ pacticularly | FNy

pl us nebendazol e, nﬁfeﬁtihﬂtypes&df&ﬂéﬁiﬁ@ﬁ, elae@enébetim divf £er ent
types of active subspépeesdsnul t aneously or by giving them consecut i vel y or

sequentially by a suitable route. Advantageously, in the conbined therapy
according to Fie. i2veest oumiti Bstgéebils amml + hantoeated, nbIe=of t he

anthel mi nthics i s adnebéesdazele, FOII thel BNyl F angpuB asé Nf aselbnandazol e and
| FNy it 71is possFi}h’e 1for exanple, to use those forns of adm nistration
whi ch can be produced in the formof |iposones, according to EP-A-213
523. Legends ¥&Jat3 rghapde hin FF@%r%%S¢|‘§elﬁh¥%s(ng) tin teskppndt p,=
untreated, Il = neb Q| Bice| | oO=—RpBHeRBabBREAPENY O F =% & tility, S =
syeril i ty, D= degeri‘%‘?léﬂ’%z°}\?c Frecr R T . epend ""zz Le/IFNYt B, gerbils; | =

change | n' t h EJAt %fﬁiﬁjm iﬁfﬂ@%ﬁ;@g«h gg T

t her apy, o----o = aF? Fsg 4aPest uni t

A field mce, = untrea dfi(ﬁ = nebendazol e I I - nebendazol e/l FNy; F,
S, Dand N aspid) F Gehdngdl fn ﬁa&'@{?@ wdli dis CyBémyei g és{:'—@{ht' B,test
unit B, fielgrn(?ce , =0 é% of' .0 = | FNy.
Fig. 6 test unit B, ﬁ%&f&%ﬁe lo =, urgf’é?afgﬁfa ‘= mebendazol e [ =

IFNy; F, S, Dand Nas in Fig. 1. The fol I ow ng Exanples are intended to
illustrate thEignventéesn whitoR) fisid iwicedg I t=iwntryated, II =
~ mebendazole, III = IFNy; F, S, D and N as in

Fig. 1.

The following Exaniples are intended to illustrate
the invention without restricting it in any way.



8, Exanple 1.Findings and results in the gerbil Meriones unguicul atus as

| er medi at e host The starting material used consisted of a total of 40
*gerbils infected with netacestode material fromE. nultilocularis, these

gerbils being subdivided into test units A and B as shown in Table 1. Table

-1 Test Type of therapy Nunmber of gr8up ani mal s
Test unit A none 6 n=18 (8 nale I
mebendazol e —KQEPLQAé 10 f emal e) 111 mebendazol e 6

| FNy* Test unLFt %

nebendazol e

as, int

nurine | FNy producey Lo sHE ﬁ‘té&%@m Rt NasE

sel ected at r%d%@ﬁmst % SRS RE WRRACe Finpteddie grart of
the experi meniy, 149 %rfl@”ttﬂes%n'g'@bil‘ée%l ts@'dlmtlmi n
makr ol on cagegnikOmO AR ag l<hdem W rad1@aw.ni ght cycle of 12 hours.
Their standard diet was Altromn[err] food (No. 1314) and they were given
tap water ad hgplleum In order to infect animals, first of all field mce
(Mcrotus arvalis) were infectledthy omype @ft d¢herdpygg Mambenlof aken from
the intestines of a naturallydgnugpcted fox. This infectivenimglessial was

t hen passed on_vegetatively to Meriones unquiculatus, using the nethod of
E. H NZ, Trop&estduridr @sitol. I23, 387-390nom&’2, after a 2 &onth interval,
by admi ni st er nm380.(8 malsf a rrétIacestod@elhBSd@&ﬂi@phate buf f&red sol uti on)
suspensi on t o l®adlemadsdr i nent AXIani mal %; toneal rdute (about 50%
packaged material). Mebendazol e was adm I‘éftered by or al route by n1X|ng
\ground up tablLe s . of

active substa @§

pellets u5|ng
made avallam

(L 175
ani | s I|b|tun1
experinental s =srenysie > - S ' - 108,
1104-1112, 1978, onf gbrreéggﬁllng to a dally dose of
about 30-50 my/ kg @bl W HHe aJm'}darl% Wl denediear v FR¥ade i nat i on
(Genent ech | NgneSQidd wadi Yeltdidens 20 anfdld i o tHeepstaadk asE ok ng to
P.W GRAY, D. ¥x Rldrt. Proe Mfdrimdiatl S0iimdlSA wike S8k M6, 1983) -
herei nafter reheidied adhayrNinh naMad1lpresaijes rim giapd of il tey e8l,
“s0l ution with a day/night cycle of 12 hours. Their standard diet

was Altromin® food (No. 1314) and they were given tap

water ad libitum.

In order to infect animals, first of all field mice

(Microtus arvalis) were infected by oral route with egg

material taken from the intestines of a naturally

infected fox. This infective material was then passed
\J on vegetatively to Meriones unguiculatus, using the

method of E. HINZ, Tropenmed. Parasitol. 23, 387-390,

1972, after.a 2 month interval, by administering 0.4 ml

of a metacestode PBS (phosphate buffered solution)

suspension to each experimental animal by

intraperitoneal route (about 50% packaged material).

Mebendazole was administered by oral route by

mixing ground up tablets (Vermox® forte, made by

Janssen, concentration of active substance 500 mg) to

the food, which was alsoc ground up, made into pellets

using a 1aboratory press (L 175; Amandus Kahl

Nachf./Reinbek) and made available to the animals ad

libitum. In accordance with the experimental values

obtained by J. ECKERT et al., Schweiz. med. Wschr. 108,

1104-1112, 1978, the dosage was 500 ppm, corresponding

to a daily dose of about 30-50 mg/kg of body weight.

Murine IFNy produced by DNA recombination (Genentech

Inc. South San Francisco, California, or prepared

according to P.W. GRAY, D.V. GOEDDEL, Proc. Natl. Acad.

Sci. USA 80, 5842-5846, 1983) - hereinafter referred to

as IFNy - was present in a sterile filtered solution




9, (0..02M Tris, pH 7.5, 0.9% Nad) with an IFNy concentration of 1.1 ng/ni
(gPecifiic activity: 1-2 x [err] U ng of protein) and was diluted to 50
[erf]/m before admnistration with a 2% serum sol ution (gerbil serun PBS).

For each treatnent 0.2 ml of this solution, corresponding to 10 [err] of
I'FNy (specific activity: 1-2 x [err] U/rrg9of protein) were adm ni stered by

I ntraperitoneal route. The therapies (single substances and conbi nati on)

began on the 4PXPHMH@F1§ht@ﬂ 7h& i §f-8 tN@%lédWﬂtP ang i I&¥yost |nfect|onen)

Duration of t @é’-ﬂé’ﬁ’dé’follela?gd‘“&or{fspﬁﬁ’& n Luntil
“the tine of kil (g nPE EF‘B'?eE% f% %ﬁl‘?ﬂ' ‘f’ t?e§9 ﬁﬁ B by
breaki ng the REERE] tf Gon %ﬁ?%éﬂven

every second &

Ne!
- t h
Rcroscopl e E% e f{ﬂfégf? Frech % ff?.%g— B oo
and constitution o hfeh%h ¢ ! %ﬁbslt%n%ge%ntdocﬂﬁ{beirﬂﬂﬁi%xﬂny

reduction or iy d x% Q s thel dhireRitildie (Vg .Lir.eatgidkgr oups
of test unltspgggﬁlaia‘g Srie¥yt. vvea?tghts of the untreated groupl were put at
- Duftral

100% Test uni Snlidf ededdpYar RebendalZzene Was ad cortsimusshar p
increase in th® walshgiveneainttdl whet tdhe bf Kkidlgmeu tefstanimid A
treated with mgb lof, chherefoam,atesar pnitl GMby httaaéamqlg:l'reeduct ion in
the LCM whi | anhimad stelecksgz @8dhl, Frsyathr eadeGZ@dodppenhl)bl tIdWyva wastuct i on
whi ch was i ni giialeny evemywisecomdgkey ,ad@ ftiimes| yine@ddl- to that achieved with
the mebendazol e gr e cHidemiia awsied Foc@sseses FHes MAGT AHARIS VDI C-
pat hohi st ol ogbedhorinadionjsale fd ndinges wexg: dethethen lﬂtQ(ﬁﬁﬁqea
sterile, degefedght e(rid:%e'crlétr"@éd C@’?@t §‘a§§§elr\?é&tllﬂ K of
section, the #&H%éﬁgaﬁd‘dd |n 1tytiap Gt .
%‘fom S
st%h of

| opa
prot ."f??y?séfi ﬁgggﬁ@é & &Wg‘ Jof 15 Tugh
is part of de ﬁ’é‘P Iffys M e
tF&?u? §E°

clarity. The gegﬁoﬁé“& g reguctlon in fertile cysts fromthe

28th d.p.i. to the . from60%to 25% By contrast, the sterility

of the cysts '“Cre%%e% tn I%a%@&' %‘ifls50%u%5&e3$ia@ & Rdnst@ntt he ot her
nand, the progagti0 Q:{:e%%‘le'l%f #he 3 sV eS TRIFeR iR X eRtMo)% on 42nd
N p. i), with no S'Iglnt@l YPHURE S0 anG mAQ &0 ER@ It iri tBhenedtintil Zo 1¢ £at ed

wi th mebendaz¢herehawed an@hleht,i Is@ otilyt 9nadirealslingndeduict i ewm e i | e

cysts (maxi mumcef, ¥xM1et Thich mébendarzolBy IFNy-tasatedhgroup exhibited
a reduction which was initially somewhat higher and
finally equal to that achieved with the mebendazole
group.

The criteria used to assess the microscopic-

U pathohistological findings were the estimated percentage
of fertile, sterile, degenerate and necrotised cysts
observed in.a histological section, the number and
degree of maturity or vitality of the protoscolesces and
cytohistopathological findings.

The percentages of fertility, sterility and
degeneration together added up to 100%. Necrosis is
part of degeneration but was shown separately in the
interests of clarity.

The untreated animals showed a reduction in fertile
cysts from the 28th d.p.i. to the 42nd d.p.i. from 60%
to 25%. By contrast, the sterility of the cysts
increased, with a maximum of 50% on 35th d.p.i. On the
other hand, the proportion of degenerate cysts was
smaller (max1mum 30% on 42nd d.p.i.), with no sign of
any necrotic decomposition.

The animals treated with mebendazole showed no
fertile cysts at all and only a few sterile cysts
(maximum of 25% on 35th d.p.i.). By contrast, the
proportion of degenerate cysts was very high (maximum of
100% on 28th and 42nd d.p.i.). In some places the



proportion of degenerate cysts was very high (maxi num of 100% on 28th and

42™d d.p.i.). In sone places the 10 necrotic deconposition reached a

“ maxi mum of 60% on 35th d.p.i. The begi nnings of |ytic processes fromthe
centre of the cyst conplex outwards were observed in sone parts. The

~animals treated with nebendazol'e/I FNy hadoneither fertile nor sterile cyst
mat eri al . Degeneration remai ned constant at 100% w th a sharply decreasing
necrotic conpmaenmtlérdmmémpﬁsmtﬂanhrﬁaihed aon@ximen 2fn60y, gn|35FEre t he
necrosi s was dasital | Thackespanirgs YricdeEeapssesi Sropnt ﬁe centre of
the cyst conptextxeigf tﬂ}e ¢YiSt heomp ?éa?%W@F@ﬁpW?ﬁ%r@bﬁﬁFge 8w mainly
medi um nmat ur eSoRe\VBRTYBung and mature prot oscol eges. ? s the
begi nni ng of a hed@h%u?n%??1? Vf?%t%ﬂ h?%rﬂ pen QF? e ﬁg Hﬁ?

t
still withoutN@LEREH f?ﬁﬂélﬁ Bﬁﬁaéﬂﬁ § #rgﬂgfﬁgﬁ
Qﬂ

pads and rin %ﬁahB% ggenerat e
scol eces wer E%%d°° EE agﬁgrggg EBH s;eql
contents. &ﬁ§¥y ? gf Qf ﬁg HE E plex
mebendazol e/ | ew, exc u3| y degenerate pr ot oscol eces.
Test unit B In EPeQEéélafou SthBfe! PePE! hOReWERAiANY there was

first a S"ghﬁeaﬂ&ﬁeﬁéﬁuﬁé FoR8rayShhghhndr flthPet pPotyBboleLgBl. The
nebendazol e gf@HﬂgSﬁQ&ﬁg ené&l begihiifgabkes hedacbuensthllhwithMVabhan the
same group ofjihesinali tatity] megidmngatentahbsnsospalabivethdhe | FNy group
first of all sheweénapaedushdoping dbBehbéhsohndbmatuté3meanpawdtthwi th the
ungr eat ed consuotieni padsbahdthéng o6t hobdbksune®pe28thl agndshgndd a sharp
\appr oxi mat el ydbp.10| dhowmevensea fewtdegenefathescoleres| weye sterility,
degener at i on elbslereed psvlichheevat reacgdiaabhel byt thady apoEphPESpond to
t hose of testcehltcentents.a slight necrotic deconposition was observed. In
t he ani mal s treat eBotht Bheehehan éﬁélelﬁr@BHFra§@nEBet€§Pu8ﬁl treatefer e
mere no fertivitlrmebendagoleAIENY THROWRHr @BLYf adEEWNPEELYF1NEY100% with
a sharply |nc@%%%?ﬁﬁab?oBB?F?%ﬁ°%?°ﬁ§crOS|s The animals treated with | FNy

showed only | ow evel rt|Ie cysts wi th a maxi num of 25% on the 28th
d.p.i. The d r n ng a y (maxi mum
i e i Eﬁg J3tediin 5%5%2%@%@ R R L
. 5% The propo f& % ﬁ?tﬂgc&ygts ? ﬁEg I ng t tot al
\ﬂhnber degree fﬁé &by n&ézole group showed a slightly smaller

reduction in the LCM than the same group of test unit A

but was fundamentally comparable. The IFNy group first

of all showed a reduction in the LCM of about 1/3

compared with the untreated control animal but then,

totally unexpectedly, showed a sharp approximately 6-

fold increase.

N In terms of their fertlllty, sterility,
degeneration and necrosis, the untreated animals tended
to correspond to those of test unit A. Only a slight
necrotic decomposition was observed.

In the animals treated with mebendazole, in
contrast to test unit A, there were no fertile or
sterile -cysts. The degree of degeneration was 100%,
with a sharply increasing proportion of necrosis.

The animals treated with IFNy showed only low-level
fertile cysts, with a maximum of 25% on the 28th d.p. i.
The degree of sterility on the other hand increased
rapidly (maximum 80% on 42nd d.p.i.). Degeneration on
the other hand fell from just 40% to 5%. The proportion
of necrosis was small (Fig. 2).

Regarding the total number, degree of maturity or
vitality of the protoscoleces, in the untreated group
there were some protoscoleces of which some were young
and some medium mature but few were mature. No
degenerate head parts were found.

The mebendazole group also contained some
protoscoleces, but these were all degenerate.



viitality of.the protoscol eces, in the untreated group there were sone
prtoscol eces of which sone were young and sone nmedi um mature but few were
mat re. No degenerate head parts were found. The nebendazol e group al so
cont ai ned sone protoscol eces, but these were all degenerate. In the | FNy
. group, at the 28 day stage, only a few yaang to nmedi um mature and
degenerate protoscol eces were found. At the 35 day stage the nunber of
heads had been redimethatIFNyYfgrohp; . aththe 28rdapnshagedi amlraaufewt o
mat ur e prot osyemrg ¢eo hoed bah ymabune cand sdegeneraher prafpsgedesesarere
pr ot oscol ecesfoungd. t it 4bhe535 sday estage cther surbarafcheprdfgBads PERNyoung
to mature, bU¥e¢EF%QE§%b¥ht€u§E%$§x sThere jvexe enlypmedzup; BacHye LR
resul ts usi ngPaHere; ?F?EE&%@ﬁﬁirBYBs°%%¥a§%s°?§ £a Ergﬁﬁﬁa ehgsf%he
test mat eria|d%&%‘a¢’6%5§%%¥%ﬁ°%‘r‘° e¢e%al BF eﬁ | da¥; & agﬁg BE& with
met acest ode NEEET iS¢ 1 YRIT rm‘ifﬁ g’i}f‘ Pungdthe MRFUESst BHE ASterial was
vegetatively %gﬁﬂﬁFﬁﬁﬁaf?% ¥ ot 5 ?hary I nfection using the nethod of
E. H Nz, Tro%%%gE%F%ﬁ%rasitol. 23. 387-390, 1972. Anal ogously to Exanple 1,

t he ani nmal s fded into two test units A and B (Table 2). Table 2
Test Mode ﬁin&f%ﬁgrﬁﬂﬁ robiDes @£ifiOtile field mouse Microtus ani mals
Test unit A arvalls as intermé&@{&te host n = mal e, |
mebendazol e The 10ed8 h&P&FEA1 used ¢dhsisted 6Ebandatalleof se 10
plus | FNy* Tegsieldihide infected with met#e8€tode material foom B.26 (9
male, |1 multibbenlszids e The metacdstiddéemateyial wasl | | | FNy*

17 7 nurine Wéyetatpbaekyl hysEdd omcafibenathenoifat pelimarioanfecthensex,
Wie age of t hesimg nehe, metimodree fick. HINZedInogpehwedni Rakrssiteddi 23t hem
adni ni st eri ng38he8 Mt ak¥E2 odcAnabpaersly) torExapplegdi atheeapinailig on, the
infective doseexmdiivideddtnt? tWei kest cankgstheandbBndiiable dére as
specified in Exanple 1. The I FNy sol ution was adm ni stered anal ogously to
Exanpl e 1, e%Eﬂ%#iéhat field nouse ser%giPQ? was used. for d'Iuti%n and for
each treatment 0.1 m of the ¥$3% shedQF R dﬁ?eﬂBW?EEpoHHWhgitS 5 [err] of
IFNy (specific activity 0.5 -949°%P 10 U ng of protein) wal alfiifi stered. The
treatnments (s SHPS &y orbrrations—startedo ist—dp. i.

Thi s del ayed Star 01{1 Lj,_‘ler y conmpafe ofxanple 1 igodue to the
.sl.ower growt §ﬁfii%}€¢tacestdgg[nateri- béég_,gigtus arval hg as a natura

ration of treatmagiu Azol e has a continuous

Nht er nedi at e “host

Test unit B I none 5
n =26 (9 male, II mebendazole 4
17 female) ITI IFNy* 17

_ * murine IFNy prepared by DNA recombination
NS

The selection of the sex, the age of the animals,
the method of keeping the animals, feeding thenm,
administering the metacestode suspension for the
vegetative passing on, the infective dose and the mode
of administering the mebendazole were as specified in
Example 1. The IFNy solution was administered
analogously to Example 1, except that field mouse
serum/PBS was used for dilution and for each treatment
0.1 ml of the finished solution, corres?onding to 5 ug
of IFNy (specific activity 0.5 - 1 x 10’ U/mg of protein)
was administered. : -

The treatments (single substances and combinations)
started on 21st d.p.i. This delayed start of the
therapy compared with Example 1 is due to the slower
growth of the metacestode material in Microtus arvalis
as a natural intermediate host.

Duration of treatment: mebendazole has a continuous
treatment up to the time of killing (test unit A using
chloroform, test unit B by breaking the animals necks;
41st, 48th, 55th, 62nd and 69th d.p.i.), IFNy as



treatnment up to the tine of killing (test unit A using chloroform test
~urft B. by breaking the ani mal s necks; 41st, 48th, 55th, 62nd and 69th
Tdipi. ), IFNy as 12 specified in Exanplel For the reinplantation
tests, in 2 field mce (one treated w th_ pnebendazol e al one) the other
. treat ed W th rrebendazol e and | FNy comnbi n%%l when the section is taken on

t he San d. p&b a I Qnal |eqp of cyst is isolated, placed in PBS
antibiotic s i S d been
di vi ded i nt Ot%t% 1%‘4—?641!1%{ tégﬁtﬁpé/ 2 @f&fd ﬁ@ﬁﬁﬁt 0 two
mal e gerbi | >l JE% s s el B s ek
Hohenhei m 1 th %ﬁ'ﬁﬁ%ﬁ%ﬂt ﬁ'éﬁlﬁérﬁl ﬂ!ﬁace of cyst is

nacr oscopi c- &%le%é’& OB 1GEed At RaBoNasionBind apeshéd Exanpl e
1. Test unit o%erme;nw gmf.a:af ame pEiede dff aysthahddiveni etivided nmce

I ncreased st dpcs &wd GUMEtRthtd1 ¢ henpe) pdrts WthHey wdg eau apparent |y

bei ng reacheddisipiagitddditd twinhdndyeripils usinerthvhimgthdd ofiBht s

rapi dly shot GRIMMENGER,ByTheosisn, iGoiversityheofHotwnheimat ¥3B4 t HThe
nebendazol e, assessmend fdridtenia dfdr dhet |Iwﬂrqsma¢hqwtmc4bl | owed
by a rel ati veﬂ:ymdaalmqo hasth crlingadyp demgrant kaned sith Bxample ohd fal | i ng
slightly again towards the 69th d.p.i. The field mce treated mﬁth
mebendazol e aﬁﬂﬂlﬂﬂyﬂbéhblned shomed reductlo of about 3/ red with
the untreated anlﬁ?&%w 33 %toa

maxi mum of 9@%) % E gﬁ: r R
s here ] %ﬁh%%nﬁb e 3;@%“ :
\the exceptio eég af%@y group,

there were c % a/gt 1najr§i p:{ abgonen.

In the grlogp ﬂcrﬁr%@ ﬂ%&ﬁ? wﬁ%&&&tack on the

lver cou 1o % t1 t Ofé'lﬁlflﬂ 1 Bt Of Oapsin W

regard to feéd &{érlfﬂﬂm slegenenad | orernd i%&gﬁt heitevel of

fertility Inﬂé&ﬂa&rﬁ% %@rm VESnBHEA athdvhed 4l stednst 5 hofl. p. i . and

this fell by dpnal \3,/20%dnpdreiadveeith Hife airtitddted anslintepenst adish | evel s

were correspeng.rgl,y wmikh teeveiopgi to@attathtiiy hiprete ral azat snghosgd no

fertility of sty dn rttheargbtinld). pL5% stirgd ix)y. on the 41st d.p.i.

Degeneration was dive egpdralifigy &g testh groups wers gereraLhy
“groportion ofdisduridsited lqvathdhy et ireakdpwinal ks oftthnthe FNy, no

fertile or steeﬂqelm'-lcgrst%f ddg Plrurad ety Degdhet HIRE anth n'@é?om S were

constant at MooeEhief gpoumeddiaindarnf Gwtts Wil had xR yWathvital ity

of the internal lining of the abdomen.

In the group treated with mebendazole and IFNy
combined, no attack on the liver could be found, by
contrast with the other two test groups.

With regard to fertility, sterility, degeneration
and necrosis, the level of fertility in the untreated
group was 100% on the 41st and 69th d.p. i. and this fell
by barely 20% in between. The sterility and
degeneration levels were correspondingly low.

The group treated with mebendazole showed no
fertlllty of any kind and only 15% sterility on the 41st
d.p.i. Degeneration was correspondingly high, with a
virtually identical proportion of necrosis.

In the group treated with mebendazole and IFNyY, no
fertile or sterile cysts could be detected.

Degeneration and necrosis were constant at 100%
(Fig. 4).

Regarding the total number, maturity or vitality of
the protoscoleces, the untreated animals continuously
exhibited numerous, usually mature head structures, only
a few of them being young or medium mature and seldom
degenerate.

In the animals treated with mebendazole and
mebendazole/IFNy, on the other hand, only individual
protoscoleces appeared, all of which were degenerate.
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mature, occasegpghhyt{yedbbhed its peak on 48th d.p.i. at just 40%
and then fell to below 10%. Degeneration and necrosis
(again overlapplng completely) increased sharply from
48th to 55th d.p.i. from a good 20% to 65% and fell back
to 30% by 69th d.p.i. (Fig. 6).

N Regarding the total number, degree of maturity or
vitality of the protoscoleces, the untreated animals
exhibited from a few to a large number of usually
mature, sometimes young or moderately mature, but also
degenerate protoscoleces.

In the animals treated with mebendazole, there were
a few head structures, but these were degenerate. The
animals treated with IFNy exhibited, by the 55th d.p.i.,
a few usually young or mature, occasionally medium-
mature and now and then a few degenerate protoscoleces,
on average. From the 62nd d.p.i., a large number of
protoscoleces appeared, most of them mature, some of
them young and fewer still medium-mature and in some
cases degenerate.
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5. Pharmaceutical combination according to one of
claims 1 to 4, characterised in that the IFNy contained
therein is species-specific and originates from natural
cells or has been prepared by DNA recombination.

e to one of

LtQE%Eﬁa%heQQQn

eron ganmma.

6. Pharmaceutical combination according to claims 1 to
\“/ 5 for treating helminthiases in humans and mammals.
7. Pharmaceutical combination according to claim 6 for
treating infections caused by cestodes.
8. Pharmaceutical combination according to claim 7 for
treating infections caused by Echinococcus
multilocularis.
o

9. Use of IFNy and at least one anthelminthic for
preparing pharmaceutical combinations according to one
of claims 1 to 8.

10. Pharmaceutical package consisting of at least one
anthelminthic according to claims 2 to 4 and an
interferon gamma.
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