- 1 - LYSOZYME DI MER AND COVPOSI TI ONS CONARSS lasBremRerbaE. New uses of |
| ysozyne di \w&g&;omdsi;t I ons containin he p.rels,.%q-;,ﬂ,%\;@{g{gizon”
relates to cal uses of |ysozynme d nposi ti ons

contai ning such diner. The new uses are related to treating certain.

di sfunctions of natural defensive nmechanisnms_. 10_Enzynes in their nononeric
fornms’ have been known already for a long tinme to be therapeutically:

effective in the treat meniyqzyM@riIQER ADSEAMPESITIONS TONTRINIRG THESSAMERT ed by
Flemng in 1922, but it was not 15 before 1950 that its enzymatic functions

were reveal ed. Since that Line t he conpound has been Ipe subj ect pf; .
i nt ensi ve resear M§YangoFalfifody SOREMEPELTRE BPF cEPEPGRY ‘& ¥ Sr¥TR* Kiith g e

ot hers, these wergmantiviral, antibacterial, anti-inflanmatory and
anti histamnic properties. The 20 therapeutic use of |ysozyne, however, has
been rather limted due to the negative side effects of the nononeric form

TEi s lim tat:fsn The! BecBEAE! hﬁaénusanofekas@gyﬂ@hmxld :mdieq"alzh@ses of
therapeutical ly active enzynes wag overcone in the |ate eighties 2N it
was di scover ed tﬁﬁ?”??@FaF Beaiﬁﬁaig@dc?%?ﬂéltﬁo%ﬁuSHﬂﬁﬁlqﬁaq(?quﬂﬁimeng
al | beneficial prapenkiveaset kpewdelRDBeAEEd Ctiedining exditein i sfegatiives cf
side effects when_used.i %herageutic doses. The antiviral and 30

anti bacteri al coﬁﬁggFF%an EBADY PsPRGIERIFRR: acttive i ngredient |ysozyme

di mer or other dinerised enzynmes have been described in WD 89/11294. In
that application it was reported that in in vitro tests the |ysozyne diner
has i nhi bi t ed0OprBhifeeat iontbéin mondeerd Havtetiade desnngndvncallrieedveder

on sanples taken frompatients in concentrations of 5 - 20 ng/m of the
culture. It was al sengecpbnectiothertherapgutically effective in the treatment

of various diseases.

Lysozyme was discovered by Fleming in 1822, but it was not
15 before 1350 that its enzymatic functions were revealed.
Since that time the compound has been the subject of
intensive reseavrch and various therapeutic effects were
reported. Among others, these were antiviral, antibactezial,
anti~inflammatory and antihistaminic properties. The
20 therapeutic use of lysozyme, however, has been rather
limited due to the negative side effects of the monomeric
form.
This limitation of the practical use of lysozyme and other
25 therapeutically active enzymes was overcome in the late
eighties when it was discovered that isclated dimerized
forms of enzymes, while retaining all beneficial properties
of known monomeric forms, exhibit no negative side effects
when used in therapeutic doses. The antiviral and
30 antibacterial compositions comprising as the active
ingredient lysozyme dimer or other dimerised enzymes have
been described in WO 89/11294. In that application it was
reported that in in vitro tests the lysozyme dimer has
inhibited proliferation of a2 number of bacterial stains
cultivated on samples taken from patients in concentrations
cf 5 ~ 20 mg/ml of the culture. It %was also reported there
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that the dinmer was effective in treating canine parvovirus (CPV) infections
when admiW@ 848183 orally twice a day at a dose of 1 - 2 ng/ RgTofrdseehsi
weight. 5 As the research work by the inventor was continued, further
attractive features of |ysozyme diners were found and new t herapeuti cal
uses of the drug were devel oped. In clinicaldtests perfornmed in order to
confirmthe anti- 10 bacterial and antiviral effectiveness of |ysozyne
dimer it was surprisingly found out that the diner is unexpectedly potent

in curing acut@hégrageoalgé§e@§§sebL_égy$éMJme&png*a@dcggsgérggeﬁwvgfggts
Accordi ngly, vestigations were carried out in grder to deternine the

ef fect of Iysoggﬁ% 1Sn§FﬁE+°?ﬁ vheR e dgSS ese ddPFREF BnE R HFEe@sBRY | A whi ch

the natural defigssi ye ﬁTECh@.ﬁh?ﬁ}Bgfcﬁﬂ Ibodyt WeSglkRown that the bacterial
toxins constitute one group of many virul ence factors by which bacteria

cause diseases. 20 Sone recent advances in the know edge of bacteri al
t oxi ns conc®r nag hehe r@smmﬁlmmnmtw&e ihoghteri mneomysmeml Tfr.Ls~no~—

i nteraction f|r§1I¥ éeSU|%ﬁ nqaﬂqpo ul atign_and 3econgl e release
of cytokines ahu-bthet ?ﬁ%? ERCACBEURt™For HEhY PAYR o?% Kead

di sturbances ciusegpdayt2fal tueed @d the dhegl atrerdevékbopedas been studi ed
particularly in regard to actions of endotoxin, which plays an inportant

role in the pathogenesis of gramnegative sepsis (see Bayston, D.F., Cohen,
J.: Bacterial Bndotiodaosl dres tumesrforwedcept sriart be mra‘@#mi@ear@tb

retreat menf Ofbﬁfr%%ﬂfeiﬁ@’a'ﬁgv‘lI!Xeda*?%“?p.éﬂéss @leysiilvgn?é meAVsthough

for long tine a exotoxins in infections caused ‘by ‘st aphy ococcus
aureus and st &t COIRIUS ingdge feyndagubetha knm, ﬂ%meWWﬁﬁtuﬂ?ﬁﬂﬁﬂﬁﬁﬂAﬂ on of

the staphyl ocoenaintd G GuSNeeK 2¥Rdr 0BBnENaE defkdfed N ivHd easftdiRler est

i n exotoxins produced by these 35 organi sms, -3- Toxic shock is a severe
i |1 ness charaé¥¥;|§ﬁ§? Hﬂﬁ@htF@§§F Acccrdingly, new investigations were
carried out in order to determine the effect of lysozyme

15 dimer in those stages of &ifferent diseases in which the

natural defensive mechanisms fail.

It is known that the bacterial toxins constitute one group
of many virulence factors by which bacteria cause diseases.
20 Some recent advances in the knowledge of bacterial toxins
concern their interaction with the host's immune system.
This interaction £irstly results in immunomodulation and
secondly in the release of cytokines and other mediators,
which account for many physiologic disturbances caused by
25 the toxins. The latter effect has been studied particularly
in regard to actions of endotoxin, which plays an important
role in the pathogenesis of gram-negative sepsis (see
Bayston, D.F., Cohen, J.: Bacterial endotoxins and current
concepts in the diagnosis and retreatment of endotoxaemia;
30 J.Med. Microbiol. 1990, 31:73-83). Although for long time a
role of exctoxins in infections caused by staphylococcus
aursus and streptococcus pyogenes has been known, it was the
recognition of the staphylococcal toxic shock syndrome that
led to the increased interest in exotoxins produced by these
35 organisms.
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hypot.ension, capillary leak, diffuse e 'Shwd@eesmge};mgcosal eryt hema. renal
| npai rment, hypocal cem a, hypoal bum ne tion of a red skin
rash. ManyWwEn84'818¥7 t oxi ¢ 5 shock syndr W@ﬂg[ﬁ% associ at @ MEPB/01821
use of vaginal tanpons during nenstruation ndrone i s increas-

I ngly described in non-nenstrual settings in both sexes frequently after
surgi cal procedures when the packing ma- tertal +s left in place (e.qg.

nasal packings followi ng 10 rhinoplasty or severe epistaxis). The
st aphyl ococcus strains isolated fromthe vagina of patients with toxic

shock syn- drone S59) e t |G, SRQEK (TR oy e
toxin 1 (TSST-1) T&%S'? ?Eg’é?oggcg %ngﬁ% %%E%%Q’g‘n%%n%%r% dug%yhgﬁ TSST-1o-
may al so be an | happhesaionnf eapidharThbedn- q;;gqucq Arvdansesmian faFosel

I napparent but weeksn@h: TOBEAS; | %?&i},tﬁ%ﬂ“@y iRt 1l , BNl RRIRA: rthi a
| ocal i zed infections. Con- comtant wth_ the presentation of such .
infections, thergndedepguapriénrcobla sepdiskidy fdedme MonYsEFEcE SfodRxiA
rarer but norg digaBki §yRASLRE CRAPe Be® Wibod Rt alksente efseal¥ Z8ginal
portal of entry or associated |ocalized Jnfectuon%é and .in these situations
shock, endocar di $#BPORF SIBHT AL BYPS HEHaEI QM s QtaFNEo SHRASERENY SagCcTeas -
nul tiorgan fail E:t IRYGHEcHiPed fﬂ:ﬁlaitin-(ni@fkﬁiﬁ.ﬁ\le@&tt@nbs ¢h Bbth sexes
G am posi tive shock: Current i nions, in |Infectious Diseases 1992.
5 355.363) 25 ST LIC R VEET GO k RO CEU LR S BPER B 6o POERAPY gPaTn
positive bacterierfal Exalefie St rgpicecdecys pesgénpackhngbefbildpwisg
associ ated wth shock has_a_mortality,rate.of % Setmnn s
pneunoni ae Y\esé a "(S:"éju%%p%%]g%e ﬁvagrmp&? t?ﬁf*gl)lésnge%tgéég%gﬁgéﬁgos%’ea*d o
a high level of ¥msistethcerdmn PenivEdinan cdngatéadbacyibh Hexdtopheok s¥na
shock syndrom L EQV efpe PALY ] LIS+Raye LOpsk 4 L nghdenc -
pneunococcal i ml‘\%f:t | on‘gyﬁﬁgnﬂ%%ﬁé‘fﬁéﬁ ontgsﬁaoéﬁg%ee 3% [ n?gctlg%{r;é %a% h
gram negat i ve bt a cEREN-s0 r dsall ththien SeEpSE sOfinbhe ept FEOGHBERIST pro-
Gram negative bagidirdg ALV PHLS a1so be an inapparent infection. The in-
13 itial bacteremia may be inapparent but weeks or months later
it may lead to the development of localized infections. Con-
comitant with the presentation of such infections, there may
be evidence of sepsis synérome or septic shock. A rarer but
more dramatic bacteremia may occur in the absence of any
20 portal of entry or associated localized infections, and in
these situations shock, endocarditis, disseminated intra-
vascular coagulopathy and multiorgan failure may be pro-
minent {see Stevens, D.L. et al.: Gram-positive shock;

Current Opinions in Infectious Diseases 1982, 5:355-3€3).

Similar cbservations are known to also involve other gram-
positive bacteria. For example Streptococcus pyogenes in-
fection is associzted with shock and has a mortality rate of
30%. Streptococcus pneuncniae is a cause of pneumonia, which
30 has been documented to be of a high level of resistance to
penicillin and tendency of development of a shock syndrom.
Moreover, patients with AIDS have a higher incidence of
pneumococcal infections then the population as a whole.

35 1Infections with gram-negative bacteria can also result in
sepsis and septic shock. Gram-negative bacilli and vibrics
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-4- are the source of the nost inportant enterotoxins. Entero- toxin is a

| i popol vy, rifde (LPS) conponent of the outer menbrane of Ive
bacterléﬁaggpﬁ |ls. Enterotoxins primarily affect the i nt |né?8€ﬁgct

and usually cause 5 diarrhoea. The npbst frequent infections mnth

gram negati ve bacteria anong ani mals and hunans are the infections with
Escherichia coli. Considerable dehydrati on acconpanying such infections may
result in the death of the infected individ- ual. According to WHO, acute
diarrhoea kills approximately 10 3,2 mllion children in developing
countri es eachayeathe Aboutc800f06 Uie atds seppiosteasesnaerotansnd. bintero~

gram negative pagigria. a%?ﬁbéc%‘faé&éﬂfd@:t( 1987 UhhBofEAR BESLAL VS,

gram negat- 15°1ve bacteri severe con Ion conmn I n a
countries. Therembayanappf ogrrwm@@yaw beoteziasd ﬁeyéa‘r’a%\thﬁnFﬁeOWJtréﬁd

States with a Mﬂii A8t EcOf LP e i AR €Ly 280 4ha20sha) I ecehsyears,
sepsi s and septic sho have been a subject of many publjcations. |t has

been observed $FEEFRPLE hel AR yaavuEgY 6FF§Ep%PE53%bE% SEHHOR M V2 and
ot her bacteri ahad#d0d Cﬁamy A0 BS P haMahBeafR| Bie I Db BecTi®ys iwalnide
tunmor necrosis_factor (TNF I nterl eukin- % éép I nterferon, (IIZ_I)(JJ{\?S_{h
Pl at el et - act | VIESPH D2 difldei GSESAGRTED iﬁe@?@% TR RS AWA UL SHSd)
t he nost |nporiﬁﬁ&ctﬁoﬁéumxy|ﬁhéﬂ%% ki ehehdsa el f @f t ishe i ctbad | /mdiad dwel |
as on the inmun a tic stens, (s I KOW 1 Z X

toxins in path &Cf "?#‘ c—%;fteoct r‘isact’:ﬁ% gh?*’%boﬁllﬁnilolns’s apfﬁo’?gcﬁ%e&ﬁs

Di seases, 1®913 4 M:&Sﬂ)uhﬂkﬂz\m idedevsiopimyl ¢dattmices saah wass .of
septic shock ' f -1

aut hors have r epoJEt gj(])eﬁ (eb\(?;tcag %5? ?E%&ﬁ%ﬂ%ﬁgéfﬁ?ﬁéu ep?%(’g
shock pati ent Pagteni@ their blood It is pointed also out 35 that the
toxic effect of TNF-a may not depend as much on TNF concentrations as on

its persistence within the bod . o
Sepsis due to infections with gram-positive and gram-negat-

15 dve bacteria is always a severe condition common in all
countries. There are approximately 400.000 cases a year
within the United States with a mortality rate of approx-
imately 50 %.

20 In recent years, sepsis and septic shock Have been a subject
of many publications. It has been cbserved that in the
pathophysiology of septic shock, endotoxemia and other
bacterial intoxication mediators play the major role. They
include tumor necrosis factor (TNF), interleukin-1 (IL-1),

25 interferon (IFN), Platelest-activity factor and eicosanoids
{derivatives of arachidonic acid); the most important of
these is TNF which has effects on metabolism as well as on
the immune and phagocytic systems (see Berkowitz, F.E.:
Bacterial toxins in pathogenesis of infections; Current

30 Opinions in Infectious Diseases, 19971 4: 332-337). It was
demonstrated that non~survivors of septic shock had higher
concentrations of TNF and interleukin-1. Many authors have
reported elevated levels of TNF-a in plasma of the septic
shock patients and in their blood. It is pointed also out

35 that the toxic effect of TNF-c may not depend as much on TNF
concentrations as on its persistence within the body.
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Many. aut hors have investigated the possibility of nodul ati on of cytokine

cascade in I.5,20d septic shock. The reported successful pro
i nvol ve usga§$§h§HOClonal anti-TNF 5 anti bodi es and neutrallz é%%?%g%@l&n
| i popol ysaccharide with antili popol ysaccharide. The antibodi es however do

not enhance the bacter|alnﬁkﬁ@;ﬁggnggﬁkgialIy beneficial effects were al so

observed when agents such ne aid®pent oxi phyl I i ne bl ocki ng TNF
production by nmacrophages ' mﬁr@l is al so known that al so other
cyt oki nes contribute to se thIS situation, the treatnments

that nodul - ate the cytoki nes cascade |n septic shock have the potential 15

o Lnterfere vt ioble duthend GARONLILODROL, &1 A6 Adee iRt dPfoRShodiiatson

dependent upon t sanme | nf ["ammat or I nes. nmeans
prevention of septrl c;yé;lcpé;cmeu sagfcaget op pﬂP@iﬁ%ﬂf-’bm cﬁhqszherﬁf'h%mlremrt c

benefit to a lar §8c gg@%zog rRis8ALS i nfB % m%%%ér}gftntlﬁﬁc]@éﬁlalmag‘l\u: HEens

to be essenti al rposes critic I's the rol e of
TNF i n anot heP déﬂéﬁbpdéeﬁeénénmgntsémgaﬁmre lmm&v%%@%%&o@m

response to inf es&wmg&s&mgga&eﬁaﬂakuahkev @Aélﬂacﬁﬂb%r RS @NthAS

humans. Fi ve pyrogenic cg Ines (inter]eukin-1, TNF, inter- feron,
i nterl euki n-2 an8RRAREE| U@lﬁasﬁeﬁFé~c%¥?%ﬁﬂ4%Pr%?aﬁﬁii% Ly pene g al

princi pal endogepgygchBdiai-ar 8196 £B8eidM ihifed %%@&%e,sub&hla@ deNGRteRR0Ne
warm sensitive neurons that normally facilitate heat, | 0ss and suppress heat

pro- 30 duction FﬂatR@”ﬁﬁﬁﬁﬁhﬁiﬁéﬂ?s?4°¢ﬁ%&9 Ta Aredursdrn SYs MeFePRges

capacity to har msgoehutBa.i nvadi ng organi smand the host. Considerabl e data
have been accurnul ated in recent years suggesting that interleukin-1, TNF
and interl eukin-6 mediate the pat hophysi ol ogic abnormalities of infections.
35 Since the enddgebsusipyrbgews tiomt rdlad ethert bytpathesogooipribodes tof

various infeCtiOgépgféhsﬁggkpﬁﬂﬁaéﬂgé §¥EL£E§%ER|%he treatments that modul-
ate the cytokines cascade in septic shock have the potential
15 to interfere with the infection containment, since the host
defense is dependent upon these same inflammatory cytokines.
Finding the means for prevention of septic shock is of a top
priority because of potential benefit to a large number of
patients. Controlling the level of TNF seems to be essential

20 for these purposes.

Similarly critical is the role of TNF in another defensive
mechanism being a fever, which is a physioclogic response to
infection typical for virtually all higher animals and
25 humans. Five pyrogenic cytokines {interleukin-i1, TNF, inter-
feron, interleukin-2 and interleukin-6) are currently re-
cognized as the principal endogencous mediators of the
febrile response, inhibiting preoptic warm-sensitive neurons
that normally facilitate heat loss and suppress heat pro-
30 duction in the human organism. Fever and its mediators have
the capacity to harm both the invading organism and the
host. Considerable data have been accumulated in recent
vears suggesting that interleukin-~1, TNF and interleukin-6
mediate the pathophysiclogic abnormalities of infections.
Since the endogenous pyrogens contribute to the pathologic
process of wvarious infections both the mediators and febrile

t
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-6 - response are potentially delaterious to the host. The nopst convicting

evi dence A L..S~4 €gard has cone fromthe studies of gramn ' IS.
There is ‘g s%‘%ﬁé’ evi dence that endogenous pyrogens nedi at e?)gﬁ%%%/@%gﬁd

| ocal manifest- 5 ations of sepsis due to gram positive bacteria, AlDS,
spirochetal infections, neningitis, adult respiratory distress syndrom
suppurative arthritis and nycobacteriosis. "APt hough the cited data are in
contrast to the observation that the febrile response itself heightens
resistance to 10 infection in experinental animals, neverthel ess, preserv-
ation of the spsmwisercize tprbesialilvadedptentoindivi thalhcis. (e @osénce
of the evoluti \Vi&)tfﬂﬁfsévicg?{yee'i\ﬁal%%(s tBga &:ﬁé@ré&ﬁ@ Sy oL Rhbeeks

d
of pyrogeni c cytokines on the outconme o overmﬁe mng infections (e.qg.
gram negati ve By EARingIaliyandaPsds -aThpehel § cahi0 Ut BIGRRAS HR T ever

in less ful mnaaddufald g:gﬁmg%r 8kat 8 LBY sPasE R Nehd MR leMngs: :Glest -
hopel essly infected individuals, nature kills the indiv- iduals that are

dangerous for @A YFelleEeASTSEIE FOnETaPrnROSHEEY @ Parter 3ol Iirght  be
Fever: Qurrent ol e n ol ot ot b sentes s b sab e O
ever; rren i,nions in Jnfectious Djseases, 199, ; - v A
f undanent al coﬁ%%ﬁﬁr%ﬁst§¥§°ﬁ§Fho§8ﬁ§u5%¥f%%e?rT%F%qnﬁ d@ﬁﬁﬁ?kﬁﬁroaﬁh§;
relgiardl(ess of }Alleﬂhrm@ti Gihe @itedr datgrereZﬁu EmiSsdtever the iomﬁl&eivagihmlst
cells (primri O es) to_produce. en nou rogens._.Accaordingly,
Cher apeut | ¢ netode e aresiien s RbanEE 1 hTe TE MO HNE BrR s bas o
bodi es and 1éndoggeais opy riogexpecdaphdal amb tgpols S tree et hipd. esfsf, e priegervone  of
the possibilitigs.l.s I l..og.of _bio- . | S0 NE. -5t udi.es in
ani mal s shom1thﬁ?c%Nﬁ%R?&%tgggbgrgduggﬁgb% ore FLfgggngﬁo%ﬁgrEg&?&%&%ﬁ%’in
the cascade of isespensssepcenpécthenevebetatiany myroeesy .sEoaaeiseblyi nbih-
iting the biosyptbesksonk INErahse QPPéLStf érhﬁ;ﬂo?g&%g%%cbb‘i}toﬁiﬂégeéﬁst}%

IL-1. But inhibiting the biosynthesis o NF al so means st opping the
del at eri ous efP@EF§m8f°§oﬁﬁeFﬂpﬁiﬁln%w&nﬁﬂﬁfﬁﬂﬂﬁeK@sg-iHF@@FPGH%?lVE

15 sepsis) are adapted as beneficial local effects of fever in
less fulminent infections. Therefore by hastening the demise
of hopelessly infected individuals, nature kills the indiv-~
iduals that are dangerous for the species. In such a way the
species as a whole might be protected £rom epidemic diseases

20 (see Mackowiak, P.A.: Mechanism of Fever;.Current Opinions
in Infectious Diseases, 1992, 5:348-354).

A fundamental concept of the pathogens of fever is that
exogenous pyrogens, regardless of their origin or structure,
cause fever by inducing host cells (primarily macrophages)
to produce endogencus pyrogens. Accordingly, therapeutic
methods based on the use of anti-endogenocus pyrogen anti-
bodies and endogenous pyrogen receptor antagonists may be
effective. One of the possibilities is the blocking of bio-
30 synthesis of TNF. Studies in animals show that TNF might be
produced before IL-1 and other cytokines in the cascade of
response to infection. According to many scientists, inhib-
iting the biosynthesis of TNF also means stopping the bio-
synthesis of IL-1. But inhibiting the biosynthesis of TNF
35 also means stopping the delaterious effects of some fulmin-

38
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ant and hopeless infections.
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-7- TNF is also knowmn to be one of the nediators of the inflam mation
processes. The inflammtion in nmany instances is the f irst sta e of a

di sease | n"WM84/8313 al course of with a 5 septic shock devel df fEPﬁBiph%ﬂ
situation where the continuity of tissues is broken, such as in mounds
susceptible to in- fection, war-I|ike wounds, egpecially abdo mounds
(peri- tonitis), diseases in the gastro-intesti‘nal tract suc Eﬁn&mmmd
i nfecti ons acconpanyi ng appendicitis, acute bacterial 10 and

i nfections as those seen in post-influenza pneuno- nia, neop

di seases, especially in the phase of decom position of tunors and t

i ke, inflammti s.a first s tom.of the increase.of, TNF pro lop
Control ling the Rl ?%e’fﬁ‘%?et%\aﬂ 15e O4 gégl PEALR T RET ngf%lt gg? %ﬁt‘}ﬁmﬂ?
i nfections. Evenmariersmnwhdssdde el dndll ahiNetion ALDSnatgelfstAhBSsi §s the
characterized by Of naun lef i ciency IS

decr eased nunberqu%EDfaﬂ#%%ﬁ%ocy%gfeafﬁel?oth ﬁ%ggr ?Bég?fs |n$gcfegqﬁﬁth
H V, the etioboggeaddnt wfook Beveliopsr.elat thel yisvatiod qh&:ne 100e 1600) Lrevidry

0 the peri pher al,ebkoad mnanie)epicceblan( EBVG Q. MDSptLentm e W15,

CD4+ | ynphocytes are preferential ' nfec ese ce
excl usi ve tar get §eetimpV MWﬁédﬂﬁ@nWDRGéént8886@M@%&ﬂuﬁbdﬂﬂ%@#&wﬁpw¢ﬁﬂ toaxi-

spectrum of HV {ghgel so€l |cﬁs'@0éegelﬂutﬁg BES8FL - {3 s AT e&ﬂl?@ssmeas
been observed in the outcome of H V infection in monocytes/ macrophag
versus T- |ynphoGuEs. ifecsicrs 1’%9%%8%@5@%&%%vdé’scf‘%“b%/éwf—’te“la’

”UnOCyteS/nﬁﬁo0pﬁﬁge$1ﬁéﬁﬁhhr@cﬁgbﬁbsh@nihbﬁée@ééﬂ”*n*ﬂdéﬂﬁﬂhfihédﬁﬁfﬂﬂﬁu&o—

be harbored as reservoirs_by no ng gte/nacro hages, .as wel | as ot her s in
the body. The nofbdyt BPRRLPSPHSgEIEGREED! ¢ ¥ dible Bhass e
be responsi bl e fposesishl bEhedmbaseany tnethﬁ:éxo&immnmmeﬁparﬁ& Eysal So

cause pat hogeni c_sequel ag .resul ting from | e factars 3 rod ed by.the
i nfected cells (%%% #8?hPFu§§eNﬁP§U§§ﬁﬁ %fc%ﬁgﬁp Wﬁﬁﬁ? B é#i 109 tne
infection: |s A'DNFal@usdr tNeredste would be a desired treatment of such

15 dinfections.

Even more sound is the role of TNF in AIDS itself., AIDS is
characterized by a profound immunodeficiency. The hallmark
of AIDS is a decreased number of D4+ lymphocytes. The

20 number of cells infected with HIV, the etiology agent of
AIDS - is relatively small (<1 in 100-1000) even in the
peripheral bhlood mononuclear cells (PBMC) of AIDS patients.
While CD4+ lymphocytes are preferentially infected, these
cells are not the exclusive targets of HIV infection. Recent

25 evidence has shown that the spectrum of HIV target cells may
be quite broad. Clear differences have been observed in the
outcome of HIV infection in monocytes/macrophages versus T-
lymphocytes. While the T-lymphocytes tend to be destroyed,
monocytes/macrophages permit a persistent infection. HIV can

30 therefore be harbored as reservoirs by monocyte/macrophages
as well as other cells in the body. The monocyte/macrophage
type of response to HIV infection could be responsible for
established latency in the host; this response may also
cause pathogenic seguelae resulting from socluble factors

35 produced by the infected cells (see Toshifumi Matsuyama et
al.: Cytokines and HIV infection: Is AIDS a Tumor Necrosis

T
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-8- Factor disease?; AIDS 1991, 5:1405-1417). It was reported by many
scientists that human T-cell lines infected with HTLV-1 are_hij

suscept i BY@ %P1V infection, denmpnstrating dra- matic cytof g%%%éqlfséht in
association with enhanced replic- 5 ation of HV. In addition HV infected
cells are susceptible to danmage by the supernatant of these cells. Assaying
the viral titer after treatnment with this Supernatant reveal ed that the
factor produced by T-cells (MI-2) enhanced the replication of H V. The
factor was identified as TNF-[err] and 10 this finding is consistent with
reports that Treekbs @iEepeprodlDs Twi[eﬂﬂéo:ﬂ;héwarre I¢f ast ~wasrobdebved

when using TNF-[err T t|v . V,.I pf.ect ed
cells and enhanc%e %Fié gﬁ?t%ag{lﬁﬁl ‘;m“ﬁ{’\? qs 375 sénlr% porg g tha%q £G=F
H V-infected Tacel hlghmessaadeptebhe yto sl atied ePBMEn1 5 demomskE-¥tiingedtrad
| ndi vi dual s reﬁQgE‘QeQ £8 é[%?iﬁe FLLOG; r&s%%‘i%tt?zg '@r\.{%hseniﬁhénﬁugggﬂé-
that the sanme GRRARCEHBAE -6 F|I expr essi on t0 occur I'n vivo. In
fact, the en- h’ah@nngfaﬁl'}’villy @fﬂdﬂmmdﬂl\ﬁ ipdentatr GﬁﬂéédaQ? gusreghfble

ant i bodi es. Thg,eg Q&f Wtﬂé é‘&é’efzﬁ\oéa{rpatdﬂo'%héétee&elﬁgat AngwHE“&hAN th
TNF-[err] and TNF- erf] 1suptol Id (see Yakarnam A, .. Tupor
necrosi s factofs~¢h, Fiker)af c@ﬁe%?“qlﬂb\/w}tpntﬁéﬁl EHEFéIPaE%BdIe"ea‘Ed

nonocel | ul ar cehi® ﬂ@é%&@&@r%fé@ad@'ﬁﬁ‘r@ea@@ (A D2) 1819331:168& érnd) . 25
It has al so bee onflrrregcz#hﬁ rloq,s t oki nes.ca g #6- g
production. ByF ¥y QEaVaﬁhéﬁﬁ’égf & r?)'?h 0 R
peri pher al 10l ot s hmﬂnﬂiﬂg ﬁlﬁrtﬁbﬁ@sﬂ-}tammdﬂd:hl bapmass obisat vEdcal ldi (MB-XFew
hours after rus,. Thi s e 0
observed usi nég)%?é{%g OBa qe/:ﬁagxg ﬁl‘\?.‘é% ég ﬂagérjr%‘%a s%gvf1 rg%s and
Toshi f um Natsﬂ%ﬂa leN&Jrcz groh . TNA-H swlectonelmckmlMtHw D31fectgd m:iiss a
cytokine or T L netk alE-
TNF-[err] app[eégr to be cﬁ%&ﬁa%]errreﬁiecutggneﬁ \gﬁ%\:fng'{% he rep é|\J!ga'f(l%oanllto H VvV
as wel | as indd@thdThdainfected T~cell lines and freshly isolated PBMC
15 f£rom HIV-infected individuals responded to TNF resulting in
elevated levels. This suggests that the same enhancement of
HIV expression is likely to ococur in vivo. In fact, the en-
hancing activity of TNF couvld be neutralized by anti~TNF
antipodies. The enhancement of HIV replication after treat-
20 ment with TNF-a and TNF-8 is up to 10+ fold (see Yakarnam,
a. et al.: Tumor necrosis factors (a,B) induced by HIV-1 in
peripheral blood monocellular cells potentate virus replic-

ation; AIDS 1980, 421-427).

25 It has also been confirmed that various cytokines can affect
HIV production. By employing purified mononuclear phagocytes
from normal peripheral blood, both IL-6 and TNF-a induction
was observed within a few hours after exposure to HIV virus.
This cytokine induction was also observed using heat-in-

30 activated HIV. Based on many observations and Toshifumi
Matsuyama et al. {op.cit.} are convinced that AIDS re-
presents a cytokine or TNF disease. In the cytokine network
of AIDS, TNF-a and TNF-f appear to be crucial molecules
enhancing the replication of HIV as well as inducing their

35 own expression and that of other cytokines. TNF-a has been
demonstrated to stimulate the release of other cytokines in
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35 own expression and that of other cytokines. TNF-[err] has been
denonstrated to stinmulate the rel ease of other cytokines in -9- various
cell types,Ward/0i32therefore to be a key cytokine of the cyt oltGREEAHEESE
in the first defence nmechanism It has been suggested that many of the
synptons associated 5 with AIDS can be. expl ai ned by the reI ase of

cyt oki nes of different biological functions - Enrhanced pro epfaced
and TNF-[err], the two well known pyrogens could explain fev

patients. TNF-[err] nmay be involved in AIDS- associated cach

TNF. 2 and TNF-letersunckcaal wyuag, d0srpdubaborsA0C ety ecgqx vqml g8 Lo

nonocyt e- nedi ated cyto- toxic urt er nore | S_responsi bl e
activation of |nﬁhﬁeCV§§béﬁ§eC&ﬁﬂaéan—@|?%%tikh%ﬁIqeﬁﬁﬂﬁqlﬁﬁﬁﬁ%ﬂf%ﬁﬂIs
thus enhancing replication of HY. A so an i munol ogi c nmechani sm has been
proposed to explain CD4-T cell dep|letion 15 in Al DS (Nhtsuyana et al
op.cit.). It is aFsB2FePErReUERaFtad ORat Ay Kol 'YL TR SSOCARED

i nduced by TNB-[ @ith: ATNE- bahr beCaRpDe: DAL ethd naMdediedldMeeMioRkInBY of
physi ol ogi cal sti.mu

h as_ ultravipolet light, which tribute.to,
t he induction ofciLtlf%r tHé°§RFﬁC§%dgﬂﬁ%rﬂQﬂﬁnenr‘ %§%§ﬁ§§°ﬁ§°§aPtohﬁ 1
in AIDS. In testandnTNFt&o, thbFtao oadl ammeam praldgemndoalldgeseddiacyees:
al so some glionma-derived | _Lines, ha een shown e _susceptihle to
the anti- prolif@aFativé %?séc?a%+eﬁ%ﬁ’§§mp 3mﬁé§5°?3e?hén gﬁbgclu3|on
t hat the d|sfuncassucbateﬁecaehexﬂa nﬁﬂﬂDHSHSysme|EﬁF«@nwAtBSapanmmums~ls

a result of ThF- %ﬁﬁp%aﬁg §EE§F ec¥ar, lﬁﬁﬂ%%rtipy%% oégggnmgﬁght%ﬁgcyto~

serum | evel s of err are su anti al ted W
devel opnent of AtDSlehty Amxtﬁhmm aned icomgisponsibiliee folegctarbtbn i

the range of heajfyncoplLolnyy, éiﬁ?dé’z‘a td“ﬁle%t% %?Lrl!i”h% i‘%F%%EQHBEéQs%

carriers of H V. According to I's as nuch a
TNF di sease as i&ys %Fh#%ﬂﬁﬂﬁe%ﬁﬁleQ~¥§ﬁoW§ A t é&ﬁﬁlﬁg ATEBREL8FLIGVer

TNF i nducti on mayediaath ¢ has been proposed to explain CD4~-T cell depletion

15 in AIDS {(Matsuyama et al., op.cit.). It is also reported
that AIDS-related XKaposi's sarcoma is also induced by TNF-a:
TNF~a can be produced from keratinocytes by physioclogical
stimuli such as ultraviolet light, which may contribute to
the induction of IL-€ in the skin and devglupment of

20 Kaposi's sarcoma in AIDS. In tests in vitro, TNF-a can
damage myelin and oligodendrocytes; also some glioma-derived
cell lines have been shown to be susceptible to the anti-~
proliferative effect of TNF-a. This may lead to the con-
clusion that the disfunction of the central nervous system

253 in AIDS patients is a result of TNF-a involvement. Several
reports have shown that the serum levels of TNF~a and IL-1
are substantially elevated with the development of AIDS and
ARC (AIDS related complex) while they fell within the range
of healthy control values in tests of serum of asymptomatic

30 carriers of HIV. According to Matsuyama et al. {op.cikt.),
AIDS is as much a TNF disease as it is a HIV disease. It
shows that gaining a control over TNF induction may lead to
establishing effective therapy for AIDS patients.

35 The following basic findings allowed to solve the above
described problems and to find new therapeutical uses of
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establishing effective therapy for AIDS patients. 35 The foll ow ng basic

findi ngs owed to solve the above descri bed probl ens and |
PR SoTe Al

t her apeu s of - 10 - lysozynme dimer under the a

pat hol ogi cal conditions: 1. Lysozynme dinmer inhibits the synthesis of TNF, 5
2. Lysozyne dinmer stinulates the synthesis qL |FN-[err], 3. Lysozyme diner
enharnces the phagocytic activity. Accordingl'y, it was an object of the
present invention to provide pharmaceutical fornulations therapeutically
useful 10 in the treatnent of diseases associated with excessively high

| evel s of TNF ivsmpymeediwmey surdat dhe apodeséerbribebaathbesiesl obj ect of

the present ing@g&ie?oﬁgg to provide 15 pharnmaceutical conpositions usefu
in the prophylaxis o | seases associated with excessively high | evels of

TNF as described above. Still a further object of the present invention was
to 20 provide phayyBsesthé C@ndOrimniadtkansnangyhygkene o ogget s useful in
the therapy_and prevention_of di seases associated with increasing and
excessi vel y3hi gh PESRTESAIAGE SACEYLEERT EDS t PR ERRAN iU, * B obj ect s as
set up above can Zpsdpymeathind léymtaheefsoth@v@f;mgww%s;ﬁfvﬂ&xﬁ. di neri sed
formof |ysozyme, and by new pharmaceutical formulations containing

| ysozyne diner as the active ingredient: - the use of |ysozyne diner for
t he manuf act urcedrdi@dfly, it wamdeaasvkhect onf ithe ddgemd hsvErasymt tesi s of

Tunor Necrosis Factor i.n aninals and_humans:. - the use .of .l.ysozyne ,di mer
for the manuf FATFE O BREARICE0E EATTRT b | B PRt A hemior 35
di seases asocimtigte itdantmerdssifvéliyehsgh dovetisated Titdr edeesssivelfact or;
high levels of TNF (tumor necrosis factor) as described
above.

Another object of the present invention was to provide
153 pharmaceutical compositions useful in the prophylaxis of
diseases associated with excessively high levels of TNF as

described above.

8till a further object of the present invention was to

20 provide pharmaceutical formulations and hyéiene products
useful in the therapy and prevention of diseases associated
with increasing and excessively high levels of TNF.

Aocording to the invention, the objects as set up above can
23 be reached by the following new uses of the dimerised form
of lysozyme, and by new pharmaceutical formulations

containing lysozyme dimer as the active ingredient:

- the use of lysozyme dimer for the manufacture of a
30 medicament for inhibiting the biosynthesis of Tumor
Necrosis Factor in animals and humans;

- the use of lysozyme dimer for the manufacture of a
pharmaceutical preparation for the treatment of
335 diseases associated with excessively high levels of

Tumor Necrosis Factor;
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- ~the use of |ysozynme dinmer for the manufacture of a pharnmaceuti cal
preparation for the prophylaxis of diseases associated with exce E':ﬁé

hi gh | evel WO04/61127 Tunor Necrosis Factor; the use of Iysofﬁé h%l ilg‘d?or
t he manufacture of a nedicanment for controlling H V-induced rel ease of
Tunmor Necrosis Factor in asynptomatic carriers and 10 Al DS-rel ated
conpl ex patients; the use of |ysozyme diner foflthe manufak Slﬂﬂ@tT@a‘sBeenRepzacd
pharmaceutical conpositions for the treatnment of AIDS. 15 - f
| ysozyme diner for the manufacture of a pharnaceutical prep i ”;e
prevention and/or treatnent of sepsis and septic shock; - the f

| ysozyne dinmer for the manufacture of a 20, rmaceuti cal preparation
for the preventi®dn anﬁ’}‘%ruf‘?e%i{%miﬁfmfﬁm%a‘gﬁé‘?ﬁ afoztp eu§’€‘nb‘l"éal e & mer
for the manufacture opharphesvbLesli ghdppreporratioan ther prioehylewdst odn

I nj.ections, .CoApri

and/ or 25 treatpent_of fever;.- 1 I.Ag .l yne

di mer in an anount ofég%?ﬂgﬁﬁ ﬁ%?ﬂ??aﬁﬁ%f%ﬁ QHXfQi%f}fF ng?ﬁ@ %Fxggé o+
apyrogen- ic Steril e Domposieconstonpecisong a physiol ogically 30

accept abl e sol vent and a pharmaceutically approved preservative; -

I njections as above for i.v. admnistration in a single or repeated dose of
0,02 ng/ kg of body wdilghtys&85of -lysotympahisneandoantheepehufdrsssieng a

i npregnated with, angnoérﬁﬁél%ﬁé A %A&i&%rﬂéh&g_gkﬁsegavgegaagé 8k ¥ROs

- 12 - zyme dimer e prevention of sepsis and septic shock and for
the treatnent of infdtaaubsion e “amdimasmmhosnsicngregharedamnith an
effective dqgge of AIDS~related complex patients;

- the use of lysczyme dimer Zor the manufachure of
pharmaceutical compositions for the treatment of AIDS.

15 - the use of lysozyme dimer for the manufacture of a
pharmaceutical preparation for the prevention and/or
treatment of sepsis and septic shock;

- the use of lysozyme dimer Zor the manufacture of a
20 pharmaceutical preparation for the prevention and/or

treatment of cachexia;

- the use of lysozyme dimer for the manufacture of a
pharmaceutical preparation for the prevention and/or

25 treatment of fever;

- injections comprising lysozyme dimer in an amount of
0,01-10 mg/ml, preferably 0,1-1,0 mg/ml of an apyrogen-
ic sterile composition comprising a physiologically

30 acceptable solvent and a pharmaceutically approved

preservative;
- injections as above for i.v. administration in a single

or repeated dose of 0,02 mg/kg of body weight;

35 - tampons and antiseptic dressings impregnated with, and
ointments or gels comprising effective dcses of lyso-
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5 | ysozyme dinmer for use during nmenstruation. As a dinerised form of

| ysozyne | sol ated purified | ysozyne diner is preferabl SOk sone
applicatﬁg%gg?iﬁ*s possi bl e to enpl oy conpositions which benge I;éﬁgﬁne 10

dimer also contain small fractions of trinmer and higher oligonmers of the
enzynme. The injections according to the present inventions may al so be
adm ni stered intranuscularly and hypodermT<ali1y. In sone 15 applications it
may be al so appropriate to adm nister the sane |liquid conposition :
(simul taneously or independently) intrauterinely and intraudderly - or

| ocal |y - eventual | yyhegéiher fot htine hereveodiical ofr spasdtsi ens. s2ptierefered

apyrogenic sterile SLL kO C rd.si I -ane .ahysialkagi cal l'y
accept abl e sol vent %ﬁ%?%r£%§ ?§55€N%néﬁ%ﬁgfﬁgbggﬁﬁ%gglyeapprovegg
preservative consi st of apyrogenic sterilized water or PBS water solution

as a solvent and thyouehsl ¢ Afpas AN REH tRGeReEYahhY 8 sERELRVEL 8bBe 23:
phar maceutical preparations._ The dinerised formof |ysozynme is obtainable
in a process of contY&PFede poigeeriomtisen FipgemesfiyHBtaBRoner fol | owed
by careful purification, in particular the renoval of the 30 nononeric form
having the reported_toxic side effects and of trinmers_and higher oligoner
fracti ons of t#® PoSimeEheed oFORR QLY SOEPenbRR ASChBESE: PHOFY RS zat i on
may be useful fpsopphai dinerthe ghamdidabifoneal Fbhe ebmpmappOi€ations it
nanufacturing:Process,gfnprisin urificatiqn steBs gag begn ﬁg descri bed
in W 91/10737S possiplerte; EPRATEEIPEEPLCHT PRFEBTy MESTF RS di d
not reveal1@ny@ing-A0eNés Eoitd Bt admganisesetieassofangineroan@nhyghery
slight tol erance, effects.csgn | e dose toxicity at oral/dermal application
LD50 was unne BrE T 200 }?r%/?fb?)zm% at i.v. application LD50 was

>1000nmg/ kg. The presently di scl osed new application of |ysozyme diner
The injections according to the present inventions may also
be administered intramuscularly and hypodermically. In some
15 applications it may be also appropriate to administer the
same liquid composition (simultaneously or independently)
intrauterinely and intraudderly - or locally - eventually

togerther with othexr topical preparations.

20 Prefered apyrogenic sterile compositions cﬁmprising at least
one physioclogically acceptable solvent and/or at least one
pharmaceutically approved preservative consist of apyrogenic
sterilized water or PBS water solution as a solvent and
thiomersal as an approved preservative for protein

25 vpharmaceutical preparations.

The dimerised form of lysozyme is obtainable in a process of
controlled polymerization of the enzyme monomer followed by
careful purification, in particular the removal of the

30 monomeric form having the reported toxic side effects and of
trimers and higher oligomer fractions of the post reaction
mixture. Any known method of polymerization may be useful
for obtaining the dimeric form of the enzyme. One
manufacturing process comprising purification steps has been

35 described in WO 91/10731.
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proved to have solid grounds in in-vitro tests and to be effective in

i n-vivo C'W&ﬁbnﬁ@pl i cations. Sonme conparative 10 studies hpyg¢/daepigen
conducted. It Ts believed that the inhibiting effect on the release of TNF
proves so effective due to the broader spectrumof activity of the |ysozyne
dinmer, nanely its ability to induce 15 |IFN rglease and its enhancing

ef fect on phagocytosis. The two properties ju £ fentioned are | mport ant
factors in the natural defensive nmechani sns. Accordingly, the therapeutic
and prophylactic effects of the above identified new uses of |ysozyne di ner
are supported byPré¢sistsepgehebimiral flecttowst Ryse@ymeataral déflemsitvaeveal
mechani sns. The ' t] ' f.ur te pl al,ped.i p.t he 1ex es
i n which refereﬁ%gfa?€$aﬁgxﬁgd%&€og%%é§%g%§&#p§ﬁy%ﬁgédrgaﬁngg gfa% %gaﬁggb
illustrating thestisht resltranet offeqis.t iSdmode faser 8SKicFLy. 2%
illustrates an ifs)9 ' 5 =l aggml hes CHbYUES,
suboptimal |y stié%ﬁ%é%é?@#?ﬁgééﬁgégﬁf thmgPegéﬁcgﬁﬁ?afggﬁﬁgﬁe@d?ggp %%Vu§¢
different 305 at i.vdizpplpatiqn §Dsp wes| 0dPPAREEREhe | evel of TNF in

t he bl ood of calves (determ ned experinentally), and Fig. 3 illustrates

the level of IFN.in the bl ood of calves deternined,experiﬂggtalI¥)a,inva
conpar ati ve testTh presently gH qOsERePEYeAPPLAFEELPRCPT vERERSYHE dimex

gedi canment shaC_chm t1eo thsrd frg\lﬂ,hrita l@r&ounds- i%4sanmﬁxml fedts| Anar ﬁ@rbéo
etermne the i oactivity of the l'ysoz er,.an asgay in_hunman
peri pheral bl oo%%‘?o@t’é{ T YA 1§ﬁ§g§s?gp#5§a%\§%s erT%P%?eB‘?mpa‘atlve
M t ogeni ¢ stignlsiudired maws el e bephecahdtytpbocytes is a well established
nmethod to test reactivity of the nost 10 inportant cells of the imune

system To test influences of
It is believed that the inhibiting effect on the release of

TNF proves so effective due to the broader spectrum of
activity of the lysozyme dimer, namely its ability to induce

13 IFN release and its enhancing effect on phagocytosis. The
two properties just mentioned are important factors in the
natural defensive mechanisms. Accordingly, the therapeutic
and prophylactic effects of the above identified new uses of
lysczyme dimer are supported by the natural defensive

20 mechanisms simultaneocusly strenghtensd by the same.

The present invention will be further explained in the
examples in which reference will be made to the accompanving
drawings graphically illustrating the test results of

25 particular interest:

Fig. 1 illustrates an in-vitro suppression of TNF release
in a lymphocyte culture suboptimally stimulated with
ConA in the presence of lysozyme dimer in different
30 dilutions.
Fig. 2 illustrates the level of TNF in the bloocd of calves
{determined experimentally), and
Fig. 3 illustrates the level of IFN in the blood of calves
{determined experimentally), in a comparative test
35 on the therapeutical effectiveness of medicaments
according to the invention.
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t her apeutical substances on the activation and proliferation of |ynphocytes
from healwigwgas/dpliepd donors, the mtogen is added in a suboprIWEP#Y§EB4aNnd '
the | ynphocyte response is finally nmeasured quantitatively with

i mmunor el evant 15 paraneters. The results are conpared with the control

val ue neasured wi thout nedication. To stiruhate | ynphocytesl ConAin a
concentration of 20 [err]g/m of nmediumwas used. Initial cel

concentration was 106 20 cells/m. The short-tinme cultures in a C02

i ncubat or was carried out during one (IL-2 receptors on |ynphocytes and
HLA-Dr) or two days (all other tests). The follow ng paranmeters have been

measured as crixampbefdbr cellular activation : 25 - neopterin (Marker
for imune activation). - [err]-2-m croglobulin (also an activation
mar ker) - i nterl eukin-2 (T-hel per |ynphocyte derived autocrine and

paracrine substmreegesoto -detexmimer thgkinnenozetiva sy off rHd IR
hor mone) - dURDE, NeeTOS S, FRCHhan PAFi pNESORCRINEE THRSHABHY with
|nterleuk|n§ - Interferon-a (differentiation factor especially for
B- | ynphocyt es)F&& analygifitisdaerng8elPEadyne, unregul ated in
proliferation cells) - 15 - - | ynphocyte interleukin-2 receptor
(acceptor nolecule for autocrine and p racrine:#éiz - I ocyt.e Ki-67
(antigen expr é@%’&ﬂ?%%&#%lé’ﬁdlﬁrgF?‘?‘ér%?? ecl)e% s‘l)y“g:’k}gggyhcegﬁﬁpﬁocyt e
HLA-Dr (cl ass wdiliedaaipaiddinethydandi gest upsagil aited cfurtiteg niowtune
P T oo A L AN 2 §98" Sy f OHo RV SRR P 11
therapeutical substances on the activation and proliferation
of lymphocytes from healthy blood donors, the mitogen is
added in a suboptimal dose and the lymphocyte response is
finally measured guantitatively with immunorelevant
15 parameters. The results are compared with the control value

measured without medication.

To stimulate lymphocytes, ConA in a concentration of 20
ug/ml of medium was used. Initial cell concentration was 106
20 cells/ml. The short-time cultures in a COy incubator was
carried ocut during one {(IL~-2 receptors on lymphocytes and
HLA-Dr) or two days {a2ll other tests). The following
parameters have been measured as criteriz for cellular

activation :

neopterin (Marker for immune activation)
- B-2-microglobulin {(also an activation marker)
- interleukin~2 (T-helper lymphocyte derived autocrine

and paracrine substance)
30 - interleukin-6 {cellular differentiation hormone)
- tumor necrosis factor - TNF (vasoactive, multipotent
interleukin)
- interferon-a {differentiation factor especially for
B-lymphocytes}
35 - tymidine kinase {enzyme, upregulated in proliferation
cells)
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10 Neopterin - produced by T-1ynphocytes during the i mune response and in

sti mul at edywgidd/g in the present experinments was not markpghyrm®isamaked
by the | ysozyne gpﬁér above the control value in ConA stinulated cells

wi thout the 15 tested diner. Wth increased concentrati on of the tested

di mer, the neopterin values were slightly highetr._Simlarly,
[err]-2-m croglobulin values in all concentrations of the |lysozyne diners

fluctuated around the control value. 20 IL-2 receptors - being shed from

t he | ynphocyte surfaci during cul t gre, a d. giyin Qfor tion about .total
| L-2 receptor tufnoverYTPREF Snlﬁ EONpAF HbT 2 I ﬁcFﬁgtFL FoLEEBpEor s

on the | ynphocyte surfaﬁeaﬁtepnihedan@eﬁamaczmnb Zﬁw@homed a clear
suppression at the hi hes ceptr of 1 er...nterl.eykin- 6
showed a cl ear tenden % g%-g% é%d 5# }ﬁeﬂer vas%%gdﬁﬁe F“lQ%% ¢ HE&
concentrations. This pnbémﬁégat$n§0cwblq | nportant in henatop0|e5|s cel

dlfferentlatlon and i ; ANl val,ues...
had to be ext rapol at emgﬁﬂégeg #u c%fheﬁstaﬁ%tarhats&g’gfognf??;;1?3&8%69?%{?@3.5
The results relating up_eg@laéadl@mr@pgnﬂmmuneegeaﬁélghdmn in Table 1 bel ow

Unlike the Interleukin-6, the TNF-a was unex- - 16 - Table 1: Inf luence
of lysozyne diner on the human peripheral bl ood | ynphocytes 5 No Sanpl e_
HLA- Dr / CD3 T!Pt PoRbewing - 87% €D8 I 01657 /TEBATCRGr Gell prgducts were made
8.9 6. 0 he & ﬂt g ﬁ@#ﬂﬁté%éz 2.6 4.8

5.3 10 2. 7n§ hgurersy 4.1 3.03 0.1
my/m 3.0 “0 61 6.5 (6.9)

Neopterin - produced by T-lymphocytes during the immune
response and in stimulated cultures - in the present
experiments was not markedly elevated by the lysozyme dimer
above the control wvalue in ConA stimulated cells without the

13 tested dimer. With increased concentration of the tested
dimer, the neopterin values were slightly higher.

Similarly, p-2-microglebulin values in all concentrations of
the lysozyme dimers fluctuated around the control wvalue.

20 |
IL-2 receptors - being shed £rom the lymphocyte surface
during culture and giving information about total IL-2
receptor turnover - were on a comparable level with the IL-2
receptors on the lymphocyte surface (reported below) and

25 showed a clear suppression at the highest concentration of

the tested dimer.

Interleukin-6 showed a clear tendency to dose-dependent
higher values in higher concentrations. This molecule is

30 very important in hematopoiesis, cell differentiation and
immune reaction. In the test, the first three values had to
be extrapolated, since the highest standard was only 2000

pg/ml.

35 The results relating to the remaining molecules are shown in
Table 1 below. Unlike the Interleukin-6, the TNF-o was unex-
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4. 33 [err]g/m 3.0 5.9 6.3 3.0 5. 10

[err] g/ Wo3sk11727 6.0 7.7 3.7 6. 3.prt/epsd@idd; 2.4
5.0 7.5 3.7 15 7. 1 [err]g/m 2.5 4.9

7.0 4.1 8. 0.3 [err]g/m 3.3 5.8 7.5 3.9
9. 0.1 [err]g/m 2.8 4.0 - 15 L. 9 3.8 10. 33 ng/m
3.1 4.6 8.0 4.1720°I nfl uence of | ysozyne di mer on
human peri pheral bl ood | ynphocytes No Sanpl e TNF .
Thym - Ki nase TFNFTErTT 25 Comtrof 205t

9242 Table 1y 97 1. 1 mg/m 38. 07 923

8.81 2. 0.3 ng/m 17.19 10914 9.44 3.

0.1 ng/m T 3.75 = 1254 ) 17.96 4. 33 i
[err]g/n nilyence of lygpppyme dimer on the humgyy pgrimheral bloodg
[err]g/mM lynthcatdtes 5492 7.54 6. 3.3 [err]g/m
54.91 5198 6.26 7. 1 [err]g/m 18. 47
5840 33.91 8. 0.3 [err]g/m 14,47 6839
10. 07 9. No 0. Bapgilie] g/ nHLA-Dx/CD®4. 16IL-2 RB67Xi~67/CDB Ki~67/Cp4. 97
35 10. 33 ...ngln 172.46 7312 10. 07

pectedly present in culture supernatants in dramatically re- duced
concentrations, exEeptrohe Iésg two diluti8nSsteps, oMl ch prowsd to be
ineffective in _suppregg/gn of INF con- cengration. Thwyr dine kipase is
measured in the:l ynphoCyte cytoplasnma after freezing and thawi ng of the
cell pelldf. Fhe tﬁyﬁi@ﬂﬁ@lkyn%se is upregfitated in4ilviding s naking
it a good marBer foricgablmprolaferation. Tgbie 1 datg sshow a depggs- 10

sion by the highesg tegt?d k%sozyne di mer concentratiqns; in the other
di lution stepg: no ¢l elB/Bd é%cy can be s¥eh. Intefféron-a, nlturn, under

the sane condEtiop$Oshpg$m¥a3u@s above t hes opntrol walue of CgnA al one at
hi gher concengrati 9p§'p<§‘/1\r{isé.b4 e increase pcpurs frgmst he secgr'u}l

15 7. 1  wg/ml 2.5 4.9 7.0 4.1
8. 0.3 pg/ml 3.3 5.8 7.5 3.9
9. 0.1 ug/ml 2.8 4.0 7.9 3.8
10. 33 ng/ml 3.1 4.6 8.0 4.1

20 Influence of lysozyme dimer on human peripheral blood

lymphocytes
No Sample TNF Thym.-XKinase IFN-a
25 Control 205.11 9242 4.97
7. 1 mg/ml 38.07 923 8.81
2. 0.3 mg/ml 17.19 10914 9.44
3. 0.1 mg/ml 13.75 7254 17.96
4, 33 pg/ml 36.11 9525 3.67
30 5. 10 pg/ml 22,22 5492 7.54
6. 3.3 ug/ml 54.91 5198 6.26
7. ng/ml 18.47 5840 33.91
8. 0.3 ug/ml 14.47 6839 10.07
9. 0.1 pg/ml 94.16 3672 4.97
35 10. 33 ng/ml 172.46 7312 10.07
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15 value to the third dilution. Lynphocyte markers: HLA-Dr/CD3, being a

hi stoconpatibility marker, is expressed 20 on activated T-| ypR1esy/ER41
during t h&Q il reaction. The results obtained show a certain percentage

of- activated T- cells in the control culture; with various concentrations
of lysozyme dimer in the cultures, the values yary around the control

value. 25 IL-2 receptors on |ynphocytes: |nte?YeUkin-2 Is a cytokine
produced by T-hel per |ynphocytes after activation through IL-1. IL-2 is
autocrine and paracrine. T-helper |ynphocytes not only produce IL-2 but are
al so stinulatedpb@tgaabi@&@&en&OlhiQn1by*eh530an¢&mants ifhedramabier st f ore-

IL-2 at the surface.of T-helper .lyaphocyles teth WP st
activation. TabP¥C fdsﬁ8ﬁ§Qﬁﬁﬁégi Ri gh& %Scogﬁgn 9%h§o ysoz rﬁaiﬁﬁﬁn

there i s a marketishppressidortcobet heefﬁee*‘veeem (ﬁ@fmﬁﬂ%ﬂrﬁmd%yt & G e

t he remai ni ng val§%§ %go ot differ nore 35 than wthin the biologica
bandwi dt h. Tabl & fso contalns data related to Ki-67/CD8 and Ki-67/Ch.
Ki--67 is a preolife- - 18 - ration nolecul e appearing in cells undergoing

mtosis. Ki-67 0 a n
t unor dlagn05|sbﬁrﬁmdﬁggrg%%?%ggé%egg%ggrég ?§?@§f %ﬁﬂné&i?f%&ﬁ?%ﬁﬂiigﬁél

proliferation i #féeenfreering7 andubpreiagros ?RﬁxﬁE%ﬁuH th Thfe HhvgHddne
two doses of |ygozyae %”ﬁbrebﬁmebaein(Mdiwﬁmﬁ mm:@ :’Ith&z hicgidest

dose, there appears_to he subs{anti I ncrease cen S|t|ve
cells. Wth | owBprgsefor: el ePE@i%% mb'el'#ag’leex %%‘sﬁ /c(%f
slightly higher siBanbyheneontg absvatugtedmﬁmmm Ic‘enhesummxmmmfon"s'NF ns
shown in Fig.1l. K The l, rapeters S n.by 15
their potentlaltpﬁpBFHn%ca 2ﬁ£fﬂ8 g ta$%§%oﬁ§%%%%ﬁﬂg%? %ﬂg;%ﬂ?%% e
Interferon-a, in turn, under the same conditions shows
values above the control value of ConA alone at highex
concentrations. A visible increase occurs from the second

15 wvalue to the third dilution.

Lymphocyte markers:

HLA-Dr/CD3, being a histocompatibility marker, is expressed

20 on activated T-lymphocytes during the immune reaction. The
results obtained show a certzin percentage of activated T-
cells in the control culture; with various concentrations of
lysozyme dimer in the cultures, the values vary around the
contrel value.

25
IL-2 receptors on lymphocytes: interleukin-2 is a cytokine

produced by T-helper lymphocytes after activation through
IL-1. IL-2 is autocrine and paracrine. T-helper lymphocytes
not only produce IL-2 but are also stimulated to prolifera-
30 tion by this molecule. The receptors for IL-2 at the surface
of T-helper lymphocytes are upregulated upon activation.
Table 1 shows that at highest concentration of lysozyme
dimer there is a marked suppression of the IL-2 receptors on
lymphocytes, while the remaining values do not differ more
35 than within the biological bandwidth. Table 1 also contains
data related to Ki-87/rnR and Xi-A7/CD4. Ki~-67 is a prolife-
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anal yzed. with the nethod based an nmeasuring the influence of a tested
subst ancewpysiithept i mal |y ConA stinul ated hunman peripheral byfpbeey§®s: SO
wel | established, sensitive and allowi ng to evaluate many different
paranmeters. At sonme 20 concentrations of |ysozynme diners there are marked
differences of the test results as conpared g the val ues of |ynphocytes
stinulated with ConA alone, while as regards for exanple TNF and IFN-[err],
t he observed effects are cIearIy within the range of all tested dilutions.

25 Exanple 2: Laborato tests have heen . perforned to determ ne the ct
of lysozyme di mE?Com ¢ ARREE=A8H Y}Bt §egis RRETHE T JH BT s%’f 187

vitro. It was ebs Iaxerlmtai:ﬂfanm@ﬂ*bhaﬁzeb:ntbheSsesstsadmwxhueﬁ Ve X s tagsdt in
| ysozynme di ner does not

[ b|t prolifer 0, r _
i sol ated from tthe Phie ‘?%gj rram*ré[r‘ %’Fanﬁ Q%o’\f'—/\%é‘t%ﬂ %{eosgl %}mczﬁ d‘gé‘ of
i ntraudderly armlum mf t@méous:lo,hlﬁmtaavenousl geenimmikit-7Ed SurrRaEae=d] rrer
effectively ¢ {q]ﬂsaf eele ‘Jlgﬁze%' OH[-LBBeEhe“@é JBLERI QJ)@@%@ Gops,. kb

was cl ear that e mal n anti bacterial “nechani smin nmanmary yI"ands “of cows

i s - 19 - phhajaEn IS8 Agoebdctiey, wbtaothadd ghex &O%twer@alapwaaﬁd
infected cows WeJ §ISefhdintladl the-b&SESi Al m@qpé&edﬁﬁa@réndfegd@,et@%ect of

| ysozyne di ner on phag@gg;05|s For conpari son, ‘the experiments were
conduct ed wit h 98He-Sa dOHEENEPEEF ontiE %%Ffﬁ%’bﬁﬁ?@ os (o8 1n §PRESS ARG

i ncubation timxijugryerde sceilight39! Ri gl ramhaald Monrd1l Rizgeleed cows or
even froman infected and a healthy section of the mammary gl and of the

same cow, i’ order to elininate individual response differences. 10 In the
tests perforned, both the purified dineric formand a m xture of diner and

smal | fraCtlon%‘Ofnﬁ&& r%u%ggegégon of TNF is shown in Fig.1.

The immunoleogical parameters listed above and chosen by

13 their potential importance in the immune response were
analyzed with the method based on measuring the influence cf
a tested substance on suboptimally ConA stimulated human
peripheral lymphocytes so well established, sensitive and
allowing to evaluate many different parameters. At some

20 concentrations of lysozyme dimers there are marked
differences of the test results as compared to the values of
lymphocytes stimulated with Cona alone, while as regards for
example TNF and IFN-a, the observed effects are clearly
within the range of all tested dilutions.

25

Example 2:
Laboratory tests have been performed to determine the effect

of lysozyme dimer on the phagocytic activity of milk and
blood cells in vitro. It was earlier determined that in the
30 standard in-vitro test, lysozyme dimer does not inhibit
proliferation of the microorganisms isolated from the
infected mammary glands of cows. As the clinical use of
intraudderly and simultaneously intravenously administered
lysozyme dimer effectively eliminates the infection of the
35 mammary glands in cows, it was clear that the main
antibacterial mechanism in mammary glands of cows is
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ol igoners of |ysozyne were added to the blood or mlk of the healthy and
infected cows in concentrations of 25 - 0,25 15 [err]g/m and t ' %gre
was i ncuba94018% err] C for 0.5-24 hours. The percentage ofyﬁﬂzgggbﬁi I ng
cells (phagocytosis index according to the Wsniewski et al. method) and

t he percentage of granul ocytes NBT-positive (according to Park) were

determ ned for each sanple. 20 The |ysozyne di nmer-enhances phagocytic
activity of |euko- cytes in the in-vitro tests. The effects are dependent
on the dose and on the incubation tinme. Hi gher concentrations of |ysozyne
di mer are necess tJ.vat ) 1K . oc 2 I t.es,
Excessi vely hi gh%(’:%ar#:c}g:ﬂ"taér:oagtjisdng 0 “'téﬁgggﬁl‘re%ﬁg clig%tlé m}guggd%%%g}g%tﬁ’
activity in-vitr@ndSdnfesdtesld acesuese- ugaEniy Show Eep tiegtaisaboigE 49 t he
post - pol yneri zatg ti ¢t ke do onf.al 5 UL wor
nmononeric formo etck{wéﬁ?%ert?l%c?ﬁﬁta#gbﬁg ?Zgg?%rggaé%ﬁ%ﬁo &g%)‘?kg%@n%cdyéf%gr‘ sf\i gﬁl y
purified and | essoswesigomer itbed ekpesimephe wene CANBIGEeh HHE 819 G@meg
Tabl es 2 and 3 i Ropuleth 3 tiBhMoz! %882¥ERCE PR fed | ndiSath (i ddifala fdon
conposition containing a small fraction of trimers and hi gher_ oligoners of

| ysozyme as ment téAedUEinEi Ehei Redhe ipetpipdafTem healtyp ardgypindesterst Fays

of lysozyme di neprogvehageeut he aakb¥tbd £hdni lded BHOBEAS d @B herl thy
cows (concentration of thz di.mer, 20 5 Lgrrég&rﬂd i ncubation .tine % hour s)
Hoal t hy cow mi | kPPBERGE, BLERENGF c5pBr Same oW, sin ordes 50 SN E77

Cow No. 463 10 individual responge@ndipferences./7.8 80.0
| ysozyne @6pq890cytosis di mer + 100 100 | ysozyne di ner
92.6 100

In the tests performed, both the purified dimeric form and a
mixture of dimer and small fractions of trimers and higher
oligomers of lysozyme were added to the blood or milk of the
healthy and infected cows in concentrations of 25 - 0,25

15 pg/ml and the mixture was incubated at 37°C for 0.5-24
hours. The percentage of phagocytizing cells {phagocytosis
index according to the Wisniewski et al. method) and the
percentage of granulocytes NBT-positive (according to Park)
were determined for each sample.

20
The lysozyme dimer enhances phagocytic activity of leuko-
cytes in the in-vitro tests. The effects are dependent on
the dose and on the incubation time. Higher concentrations
of lysozyme dimer are necessary to activate milk leukocytes
25 than blood leukocytes. Excessively high concentrations of

the dimer slightly reduce phagocytic activity in-vitro. Se-
lected results - mainly showing that as long as the post-
polymerization reaction mixture does not contain any cyto-
toxic monomeric form of the dimer, comparable results are

30 obtained for highly purified and less pure dimerised lyso-
zyme -~ are shown in the following Tables 2 and 3 in which a
term "lysozyme dimer+" is used to indicate a composition
containing a small fraction of trimers and higher oligomers
of lysozyme as mentioned earlier in the specification.
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4.1 | ysozyne phagocytosis di mer +

control 2.7

4.4 W0 94/01187 4 | ndex | ysozyme 20 PCT/EP93/01583; Mer
4.8 8.4 control 3.4 2.5 lysozynme % reduction
di mer + 5.7 3.8 25 RBT | ysozyne di nmer

3.4 6.8 -21- Table 3: Effect of Lysozyne diner on the

phagocytic activity of ml|k | eukocytes frominfected cows (concentration of
the dinmer 20 5 [err]g/m, incubation time 30 mn.) Infected cow (No.490) .

m | k Ieukocyte%?&gplq?tor preparation infected */ heal t hy

section 10 section control 98

58 | ysozyne % phagocytosi s di mer + 98 90 15 .
nt r ol 2.7

| ysozynme di ner p= - 00 ¢ :
| ysozynme 20 phaé%cy15é?SY5°~Yﬁ?,%§M§I on pga%ngt ¢ aCthltﬁApg’FﬁH%x
| ysozyne di ner leukocytiss $rom healthy c8w9 tomicertration HR the dimer 20

4.2 25 z 1, % Keductipn di mer + 5.9
s 4 NaT 0 HI/m ﬁ“““é?ﬁng’%%ﬁmég A éP 7.0 30
= on set of i nffamration—cow-nmot—treated

Healthy cow milk leukocytes

Indicator preparation Cow No.477 Cow No.463
10 control 77.8 80.0
lysozyme
% phagocytosis dimer+ 100 100
lysozyme
dimer 82.6 100
15
control 2.7 4.1
lysozyme
phagocytosis dimer+ 4.4 6.4
index lysozyme
20 dimer 4.8 ' 8.4
control 3.4 2.5
lysozyme
% reduction dimexr+ 5.7 3.8
25 NBT lysozyme
dimer 3.4 6.8
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It is clear that the degree of purification of |ysozyne dimer has no marked
ef f ect on}‘;(ﬂg /&?ﬁﬁr ved phagocytic activity of m |k | eukocyt epcrrtromegissl
appear furt i at the 35 effector cells nay be granul ocytes. -22- In
the further exanples, results of in-vivo studies are reported. For the
clinical tests, the fornulation of 2 ng of lygpzyne dimer in 10 mMl of PBS
solution was used. This preparation is referred to as KLP-602. 5 Examrle 3:
When admi ni stered intravenously, KLP-602 was shown to stinul ate phagocytic
activity of blood granulocytes in healthy and sick calves and in healthy
foals as well a%abdel®: mlk cows follow ng intraudder application. The
effect is manifested through an increased nunber of neutrophils and
increased ability to absorb staphyl ococcus and to reduce NBT., Tq%s PR
phenonenon occufd fecitnms 1by seFrmegdinex | PR skhe PR S B3 10 g Fh& 1k
i nj ection of thgeRieRaAAd PonTharebieg cdis (orddnBAR RO AGOGtlies 20
activity in the udder "depended upon the dose and the formof the drug and
t he response 3of HEH&Li,ndinFudadioantiBe. 30 \8Yyyhe diner was used in the
therapy of infectious 20 diseases of cattle, pigs, horses and dogs. In
different doses and at different tine intervals, the preparati on was
adm ni stered i nfravenousTy, T1ntranuscularly, subcutaneously, intraudderly
and intrauterinely. The nedicati on mfecdd rost ¢Ned480)3461E0hepkadT4tes

cal ves, 110 so nd nmale 25 pigs, 294 piglet 709% sucki [ t.S,
foal s and 107 \é\gﬁg?cﬂltf’é'r nati ve %%ﬁ%ﬁm\/\a@%ﬁ?{gd? as arh(g:.l"%‘oﬂ;\ﬁttg-lc?lE 5%5}2%{] 0
the nature ofh the test aninmals, none was | ef septidout therapeutical

treatnment for norality reasons. Nevertheless, the conclusions could be
drawn in conparison to the clinical 30 picture of the treagﬁg di seases

known from veterinary control 58
lysozyme
% phagocytosis dimexr+ S8 8¢
15 lysozyme
dimex 100 100
control 10.9 2.7
lysozyme
20 phagocytosis dimer+ 8.7  14.9
index lysozyme
dimer 10.9 8.9
control 4.2 4.2
25 lysozyme
% reduction dimer+ 5.9 8.4
NBT lysozyme
dimer 5.5 7.0
30 */ = on set of inflammation; cow not treated

It is clear that the degree of purification of lysozyme

dimer has no marked effect on the observed phagocytic

activity of milk leukocytes. It may appear further that the
35 effector cells may be granulocytes.
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literature. Exanple 4: In the tests conducted on cal ves, the bl ood | evel of
| NF and 3z ti¥pi1yes determ ned for a group of healthy and |rp@@h§@3ﬂﬁgﬂals

the latter being untreated in the first 12 hours of - 23 - infection,
then treated with antibiotics and cured with |lysozynme diner in highly
purified form The results obtained are graphically illustrated in Figs.2

and 3, showing TNF and | FN |l evels respectively. Both Figs. represent true
results 5 observed on the bl ood sanples of four individually identified
calves. In both Figs. line 1 represents the results in healthy calf blood,
line 2 the redd S ffumthedt &cPa®les: RBFE T ed CaRVO( f"héclllgﬁ #afue at

the 12th hour Rgdaltdd $ForUte |c§.1ﬂ@t:a§h@¥\@us blﬂheaLdk‘ﬂgﬂnal’ﬂlbﬂdb@aaeﬁgl&.the )
val ue by the direction of t he I|Be i t e anl . was then aubﬁgcted to a
known treat mert! S9EYMee S29ER Four ¢ PEneEs® ﬁ9§ PRE PESGIts=6f a calf

treated with gakphreitiien asd reifaerdat e é@SﬂﬁL&OQf a calf treated with
KLP- 602. 15 In the group treated with |ysozyne diner, one or two injections

of KLP-6027ured over 90 % of cal ves suffering fron1gastroenter|t|s and
over 85 % of &axme®lef 3acute bronchopneunoni a. Pronpt di sappearance of such

synptons as f r dlarrh a;was. har e ti t with 20
this rredlcame%%éS |% FlFE Egge %?OV|§?%E£%? g%%ngzen %r%ﬁg U|a§ to the
ani mal s. T|nesamduﬂhéerahego&ytecoaetyvmhwcshpéppérgr@nmh@cmbﬂﬁrbm group

treated wiih aobiBLY! LA8. sEXRTBLEves éﬁ%*&%@itw@sfa@ﬁ gLieciives i the

treat ment of | Seas ecting pig 0 % or near ani ITB.

recovered1ﬁroﬁﬂﬁheﬁpﬁﬁl§Qﬂh§W§F§eb%%%ﬁHQﬂﬁﬂbaﬁai%ﬁﬁ¥H@h{éE@?a??ﬁmm¢ is

syndrone), dysgnlek¥telYenBbhbhl &n iﬁ&4é@éaanafasesoéf Q?&hé*@&hﬁls and
Application of the nmedicanment in cases 30, edena dlseaif
br onchopneunohP&*§aF89spPyht Fy 2 FP s“aphylococcus and to reduce

NBT. This phenomenon occurs primarily during the first 12-24

hours following the injection of the preparation. The effect
15 of XLP-602 upon phagocytic activity in the udder depended

upon the dose and the form of the drug and the response of

the individual animal.

Lysozyme dimer was used in the therapy of infectious

20 diseases of cattle, pigs, horses and dogs. In different
doses and at different time intervals, the preparation was
administered intravenocusly, intramuscularly, subcutaneously,
intraudderly and intrauterinely. The medication was
administered to 346 cows, 274 calves, 110 sows and male

25 pigs, 294 piglets, 709 sucking piglets, 35 foals and 107
dogs. Alternative treatment was applied as a control. Due to
the nature of the test animals, none was left without
therapeutical treatment for morality reasons. Nevertheless,
the conclusions could be drawn in comparison to the eclinical

30 picture of the treated diseases known from veterinary

literature.

Example 4:
In the tesits conducted on calves, the blood level of INF and

35 TNF was determined for a group of healthy and infected
animals, the latter beina itmtmaatad in +he firgt 12 hours of
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m nent but still significantly better results than those obtai ned by

alternative therapies. Pronpt recession of diar- rhoea (usualky during the
first 24 h$YP8$/03hF fever as wel | as reappearance of milk secr&ti/ERIYFIRA
particul ar inportance 35 in cases of post-partum udder and u erine
inflammations (saving the life of the piglets) could be obse “t ““Rwh“d
-24- effectiveness of KLP-602 therapy in conparzdssen to alter- l““ﬂ
treatnments is shown in Table 4 below. Exanple 6: 5 Wen treat
KLP- 602, 100 % of foals sufferlng fromenteritis and 83,3 % of foals
sufferlng from br e [ ecqv.er e LConRtrol.
group with known ﬁ?@%%?% |bnnﬁgq r%&%ﬂ%ﬁy %R %ggg 8 Q? ? 88nL‘fh
treat ment of sone wicwasesdimexolys,highchy auzfidliedc dbrni STKIQOUE%Iéthe@bIMQ)ed
infection of the upper...and ?ﬁﬁi fﬁﬁ% r gngeckioni Rt Tnr
gastrointestinal tr aﬁ“s%él esting | *’r’aﬁt'%rthtrnoﬁg glg %?ar‘{r;hoea Préval enavld
in this group \Na§”p$\hrlml$)s¢§,9®¢ﬁml)s Bedhn F waerppa@wnhl tyuanresults
i ncurabl e disap qﬁﬁa a ,about ; fD3 %6 observed
in parVOV|r03|s cases f%nﬁl e1?%%?§ per g?n%g a%%h t elan?na affected
with natural |y odéi@mitid iid amlees adnddedhi Bégsabbdire ‘se’?@l’%‘?sﬁ!mr’@%t
observations wer ¢ dme:s Lo Himldhy amn PEoUed, t 0:he ofireliag, el ¥orah
sinple in 25 treatnent of di seases wh have a nulti-factor etlology and
pat hogenesi s (suéﬁf@%@tarf@tprté‘\%f@ﬁt crhfahfpel I pRHie s Bl At
gard to handl e e&m&* @du\a:u hﬁﬂf mgdl@r/mdu@gnaerﬁﬁgmerzim@m dﬁ’éfg?*‘@@rﬁ?ilﬂdﬁg:egg
i seases is V i.ndin rove the nmodul atjng ect. of. the
| ysozyne di mé ﬁ%th) QEEféﬁgFF ﬁﬁcﬂgnF%%EP 2)7 the Hnimz) was
then subjected to a known treatment at the 12th hour, line 3
represents the results of a calf treated with antibiotics
and line 4 the results of a calf treated with XKLP-602.

15 In the group treated with lysozyme dimer, one or two
injections of RLP-602 cured over 90 % of calves suffering
from gastroenteritis and over 85 % of cases of acute
bronchopneumonia. Prompt disappearance of such symptoms as
fever and diarrhoea was very characteristic. Treatment with

20 this medicament did not regquire providing of supplementary
fluids to the animals. Time and the rate of recovery was
superior to the control group treated with antibiotics.

Example 5:

25 KLP~602 was most effective in the treatment of disezses
affecting pigs. 100 % or nearly 100 % of animals recovered
from the following diseases: post-partum agalactia {(MMA
syndrome), dysentery, pyometritis, influenza and
colibacillosis. Application of the medicament in cases of

30 edema disease and bronchopneumonia gave slightly less pro-

minent but still significantly better results than those

obtained by alternative therapies. Prompt recession of diar-
rhoea (usually during the first 24 hours) and fever as well
as reappearance of milk secretion of particular importance
in cases of post-partum udder and uterine inflammations

(saving the life of the piglets) could be observed. The

[ F%)
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T THIS SHEET HAS BEEN |
REPLACED



- 25- 26- 2. The therapy proved to be effective in diseases which involve

in thei rvpajsug@bycourse the presence of endotoxi c shock orEth ' ders
such as high anallong-lasting 5 fever, affecting the status © %2%93§?3a|

for long period of tinme after recovery.and thus extremy detrinental for
the animals such as horses (foals) - bred-fpg races and other sports, as
well as those bred mainly for the food industry, in which case the

production costs are the critical issue. 10 Quick recoveries will allow

significant re ti,on of cost r e, ment i Ser3-
Results obserég#%?F%ﬁﬁ%Fﬁﬁwﬁfféggéégrééé§%£¥e€élgg%ﬁys |§§€3?i§ﬁs
natural |y occmeitigrd rifrezatimard  risatedwni th Tylsbe 4A5bedow. di mers and thus
support the invention as clainmed. Exanple 8: The effect of |ysozyne dinmer
on the activity of antibiotics against various different m croorgani sns was

studi ed in 20Exedumla dsel ect the bacteria for further tests, to determine
the doses of -DisQt ] qu ekbeckhye {g5 4 hes sglecd ed A8 L0000 gapfsns and
to find thg rﬁﬂﬁﬁﬂﬁyﬁiﬁ? §%§§#§§nggf coné%n;er%ons mﬁthinqﬁﬁich t he
expect ed ef f eendeniitispaenshfrved. of nfonbs expferird S£XaMwo | ot s of

| yophi | i zed pﬁyoh&%aﬂ&mdzﬁiom%lgée@éem er e, Ne: Reduerd-bn 1991

and anot her one produced_in 1992. In Ehe experinments, antibio- tics
avai | abl e on BREYPOMILH A@OR®: Pr§BasaippPied by Pol fa, a Polish manufacturer
of the drugs, such as penicillin, neo- nycin, erythromycin, cephal osporine

(SEFRI'L), re usegé %0 The antibiotics to be tested were suspended in a

buf fered a= {(PBS- Bi omed) or in a bovine serum A |ysozyne diner
was then addedLPe tDlRe waisspessedninntiseictrentimemterod lswme diseases in

dogs, such as folliculitis {100 % effective), infection oI
the upper and lower respiratory tracts and infection oI
gastrointestinal tracts manifesting itself through

15 diarrhoea. Prevalent in this group was parvovirosis, which
is known to be practically an incurable disease.
Nevertheless, a recovery rate of about 75 % was observed in

parvovirosis cases.

20 In the tests performed with the animals affected with
naturally occuring diseases, as described above, several

important observations were made:

1. The therapy proved to be effective and very simple in

25 treatment of diseases which have a multi-factor etiology and
pathogenesis (such diseases are prevalent in animal
populations and are hard to handle especially in the
breeding farms where epidemic spreading of diseases is very
easy). Such findings prove the modulating effect of the

30 lysozyme dimer on the natural defensive mechanisms.
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in the tested sanples the concentration of the diner was al- 35 ways 5
[err]g/m . The concentrations of the antibiotics being tested-WF®3/61841
di fferent whs48t12t est due to varying sensibili- ty of the m croorgani sns

used. 27 -

The effect of the antibictic al one or
| ysozyme dinmer was tested in a PBS or bovine.serum suspen-
Escherichia coli, Salnonella enteritidis, 5 SPaphyl ococcus a
rom si ck ani mal

Streptococcus uberis isolated

Sarci na | utea
t he experi nent
antibio- tic
follows: 1.
broth cul ture
sanpl e of enri
on a plate of
agar, sterile
filled with tf
antibiotic sol
initially 25 ¢
was added to t

obtain a conce

(m nimal inhil
concentrati ons
di mer sol uti of
in 10 nl of PI

#3471 ATC
X I0 Du
has Cest ¢
Ffﬁegarat
0% whe_h
cheff aga
1® mmdi
cyl i noer
Heganti%i
Wi gnd A
1i $s@ ved
e orede
ﬁ@l;rgtiegn
i t oy 2d
5 Pele al

h +10sng @
3§§ Furt R

gases

Animals tr
No.of

%

Not recavered

number

Recovered
%

number

puration
{days)

Zdncemt r

JCar;‘d St
e tathe
d addins
ion;@f t
acteria
r (Bhone
aneter.
S Weregp
otic sol

L 10 g--S
i n PB%;

terngnegd
&

of - h
way sz pee
f | yophi
er dilut

400%

Colibacillosis of piglets
421 97 13

I.
434

Animals Ltreated with KLP-602

No.of
cases

aphyl oco
prelim
1,2 0
he pl at e
Strain tq
) .eIThe
Af t &0
aced &hg
Ut i ons & ¢
anpl @ @f
nexk,

vol gnmg}
ant i igﬂ
on)= $D
bar €g.

izefl By

ons wer ¢

219

29 100

2

1

Dysentery of pigs

CCUS aur ¢
har y% char
3 8iffd
5 15 A 0,
b be t és
niﬁzuny
Dl i an(
br eon, ~2(
b be t &5t
t hevant i
e requi |
bf  PBS B
c ag d {
u- i eng
D 3.& I
ozyfe i
pr epar ¢

3
5

40X

¢
100

30

Post-partum agalactia

30

[

P

bus 209
actgr of
brentt Ki 1
05 8 ~pq
ed was: 4
wascl‘st‘i 1
| SO

) and Ei
ed. 2.2
bi ofgi f
ed wolur
bo®i ne
pse ds P
3 ong-g:ll
epagat:jc
nmer ~wWas
pd With ¢

-

€

200%

100

38

Influenza of piglets

38

=
U

Labor atory

Morbus oesdematosus

I1.
29

i0

I¥1.

15

Iv.

20

V.

120%

95

78

82

in conmbination with a

A

T

it

were al soused in
thg tests,
1ds ¢f baet e
rtion
wdded ti® & 14 ni
red?adé u&
fieoatliof o
; cyliqye S
Pr epar af
o b& tgsfled was
e ot thi ¥ sl gtion
serom-$o0 _as| t4
bssi Bl & t
fferem
on of: t
ini € &
8i t her

each
ria as
of gan 18 hours
ed out

t he
Wwer e

n of the

Co

©
SOZyne
isgolved

erly
1y d

X approx

N
o~

THIS SHEET HAS BEEN
REPLACED




PBS or with bovine serum and added to the antibiotic solu- 35 tions

pr epar edwepd4 485 as descri bed above. The follow ng conbi natd-anspyeGees;
t est ed: -Z%ﬁ&f antibiotic / PBS - antibiotic / PBS + Iyggzyne di mer -

antibiotic / serum- antibiotic / serum+ |lysozyne dinmer 5 The
concentration of antibiotic was the sane ingach cylin- der; the
concentration of the lysozyne diner was 5 [err]Jmnml. After the cylinders
were filled with the solutions, the plates were kept at roomtenperature
for 2 hours; then, the 10 cultures were incubated at 37[err]C 4. Readi ng

the results an eﬁﬁlugging the aCt.Witﬁé Tn@nggtes.me%e renpved, fromthe
heater after 18 hours“of FREUBRYTTh, “amf tthe Sdiraret &7 Bt5TheBadteria
growt h i nhi bi - idBolveniuzohkeit atktwfal alamises theapr esasce edf aendotiot e
cylinders. No gj repc 0 |t si_ze, of, bacteyia g | nhi -
bition zones a?%%%% ?ﬁeg%%?fﬁ%%$€¥§%4%<§§aﬁ Fé Pﬁéhan %b*%@?ci%%£gﬁ pensi ons
in PBS without fanel wi 2Hfeciing ctheofsiatsez pifeadi apimah forxoheegtpatioh af 5
[err]g/m. The.sjize. pf_ L Lahihi -, b one... vel, .. e raund the
cylinders fil s, ?ﬁ“rh?%%%‘fyotﬁng g%é%e%grb%’gﬁ %‘vﬁ%ﬁﬁ#”&%e

i ncreas- ed - amibumbs tsech 49 [Nagsas t(fople) ant bbedtfer wagsdzamd alihex25 ner
suspensi ons i L he r 1 RS enbi goer=4.h hgs83 SE&4); nd
cylinders fil Inf:é v&%l'h % S&%ﬂu"s%m on% g?gaef?igg?blé ?rhét han t hose %%nd
cylinders fill¥d Wt seasfin s REQSUSHS OBf CARES AR I e ATieical dewre.
lysozyme di grerguidtk TheedhanQEeRan 10639680sh 8nl Atcd a8 e dMddi EM€idddH used

against Sarcina |ytea. Anpicillin showed a synergismin com bination with
| ysozyme di rrerﬁ?%%%i%’str%p%qtn AFi FPS}QSPE)W? ®f- Escherichia coli,

Sal monel l a enteritidis and Staphyl o-
3. Results observed in vivo confirm suppressed levels of TNF
in various naturally occuring infections treated with lyso-
15 zyme dimers and thus support the invention as claimed.

Example 8:

The effect of lysozyme dimer on the activity of antibiotics

against variocus different microorganisms was studied in
20 order to select the bacteriz for further tests, to determine
the doses of antibiotics most effective for the selected
microorganisms and to find the range of the lysozyme dimer
concentrations within which the expected effects will be
observed. In the experiments, two lots of lyophilized puri-
fied lysozyme dimer were used, one produced in 1991 and
ancther one produced in 19%92. In the experiments, antibio-
tiecs available on the Polish market, as supplied by Polfa, a

Polish manufacturer of the drugs, such as penicillin, neo-

[ 3% ]
iun

mycin, erythromycin, cephalosporine (SEFRIL), were used.

30

The antibiotics to be tested were suspended in a buffered
NaCl-solution (PBS-Biomed) or in a bovine serum. A lysozyme
dimer was then added to the suspension in such a manner that
in the tested samples the concentration of the dimer was al-
ways 5 ug/ml. The concentrations of the antibiotics being
tested were different in each test due to varying sensibili-

tad
i

ty of the microorganisms used.
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coccus epidermdis. It was noted that there is an increase 35 of activity
of erythronmycin in the presence of |ysozyne di ner agai nst Staphyl ococcus
aur eus 209 WO SAIEET ept ococcus - 29 - uberis as well as of Pp3/01841
agai nst St aphyl ococcus aureus 209 P. Escherichia coli and Sal nonel | a
enteritidis were re- sistant to this antibiotic. 5 The increase of
antibacterial activity of the tested anti- btot7cs was observed only when

t he bovi ne serumwas used as the solvent. As a rule, the increase averaged
50% but in sone instances, the presence of |ysozyne dimer resulted in a
100 % increase in the activity of the antibiotics. 10 Concl usions: Lysozyne
di mer (w t hout aﬁg conservant) in concentrations of_§,gﬁrr g/.m_.exhibi.ts Ln
vitro a synergi sk EATEGKeCantPBi BRFERIGSED FHPM O ithiGHEP IR Sy 2
concentration) inykBeypeedikersaacetoftddvimen s wavimiebiddmo saspeni-a
grow h. The results obtained unti] now make it .cle that .further stud- _ies
will be essentiaF?DExéﬁpVé%§9 g?né?ﬁ?%ﬁ$€?%?19ﬁ%ﬁﬂ GRS A€ parfafit s
20 Ito et al bave:aphehbkyctepoatiedui hand TN-drtodoczars abkageniizelihed from

anti-H'V activity.of AZT (lto, et.al.:_ . Tunor Q. :SL.S +f (o] e
ant agoni zes inhi%??%r?néw%iét %%gaf?d%ﬁ%y%ﬁ1ﬁ7§§ 5#§%ﬁﬁgﬁafh%ﬁ%% e??éﬂenéy“
virus (HV) replandt Sbaphplocbcous 28urd@iocHEm? Biegghpd soRusedCammiphe 1990,
166; . 1095-11 0%} e@ig%bggtients in an advanced stage suffer from nany
occasi onal infec |%n one’infective agents may induce el evation of TNF-a,
| L-6 and ot her cytokines that nmay be either imuno- suppressive or may
pronmote H 'V fgplication 0 | Vor 3y bk ne LN al i : e
sufficientlyfgfféﬁgiég.t?% %f%%?ﬁf%ggté?gggé”tﬁeagngkgHFégggfig??h %?QPElO

tic was tested against 1, 2 or 3 different kinds oI bacteria

s

as follows:

1. Preparation of the plates
15 A 0,05 ml portion of an 18 hours broth culture of the
bacteria strain to be tested was added to a 14 ml sample of
enriched agar (Biomed) . The mixture was stirred and poured
out on a plate of 10 mm diameter. After cooling and solidi-~
fication of the agar, sterile cylinders were placed thereon,
20 and the cylinders were f£illed with the antibiotic solutions

to be tested.

2. Preparation of the antibiotic solutions
A 10 mg sample of the antibiotic to be tested was initially
25 dissolved in PBS: next, the required volume of this solution
was added to the predetermined volume of PBS or bovine serum
so as to obtain a concentration of the antibiotic as close
as possible to MIC {(minimal inhibitory concentration); solu-~
tions of 3 different concentrations were always prepared.
30
3. Preparation of the lysozyme dimer solution
10 mg of lyophilized lysozyme dimer was initially dissolved
in 10 ml of PES. Further dilutions were prepared with either
PBS or with bovine serum and added to the anﬁibiotic solu-
35 tions prepared earlier as described above. The following

combinations were tested:
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AZT, it is therefore proposed to conbine the AZT treatnent with the

adm ni sty | ysozyne dinmer to inhibit. the 35 synthesi fpddlgy; t he
fact or \@%ggﬁvgfng an anti-HV activity of AZT. REPLACE@EE? SHEET - 30

- CLAIM5S 1. Use of a dinerized formof |ysozyne for the manufacture of a
medi canment for strengthening the natural defqgsive mechani snms in ani mals or
humans in need thereof by nodul ating sai d def&nsi ve nechani snms by at | east
one of the following actions; inhibition of tunor necrosis factor (TNF)

rel ease, decrease of a TNF | evel, enhancenent of phagocytosis, increase of
interferon rel eagmtiliiedtiee/ HBS nterl euki n-6 val ues. 2. Use accor di ng to

claiml, for dchaqgcg_%@iJl\}F EL@/eJ Rabyhe Rigber than 13.75 pg/m. 3. Use.

according to claim1 or dp he manuf acture of a nedi canent for
admi ni stering §aﬁ$§ﬁbﬁ9ﬁ%ﬁa IS&3¥me in a single or repeated dose of 0.3

[err]g to 1 ng.-pemchlh deamhocdas of 1peckpheraimétood (PBL). 4. Use
accordi ng t% anyone of clains 1 to 3, for prophylactic or therapeutic

application.” 5. Use according to claim4, for the prophylaxis of at |east
one of the fol e repreandiddtang dbhéibRbt o0, wisVieie sapsisn eapt icglihock,

h del et I | . of. Fact TNF
mecor di g to o e BORGRPEIIIBRCAE ERe, LERTERIS dFuE T Ghck MNFEN has
an etiol ogy thaifties ndte tmdnmdals andenbilied akitEndoivdi sl utsiass,odihat ed
wth a deleter g%.%elz'\"@er%"?é t at%@a@cg&ﬁg 010? HPONE hQJw%J. ARl 1063

wherein said Peament compri s8s sS4 ysozyme 1n R4t Hon
wi th an antlitbi eulduvaned/ me*,&ztncubated at 37° c

4, Reading the results and evaluating the activity:

The plates were removed from the heater after 18 hours of

incubation, and the diameter of the bacteria growth inhibi-
15 tion zone {lack of colonies) was measured around the

cylinders.

No difference was found in the size of bacteria growth inhi-
bition zones around the cylinders f£illed with the antibiotic
20 suspensions in PBS without and with addition of lysczyme
dimer in a concentration of 5 pg/ml. The size of the inhibi-
tion zone, however, decreased around the cylinders filled
with the antibiotic suspension in bovine serum, but increas-
ed ~ around those filled with the antibiotic + lysozyme di~
25 mer suspensions in bovine serum. The zones were bigger than
those seen around cylindexs filled with PBS suspensions as
well as bigger than those around cylinders filled with serum
suspensions of antibiotics alone, free of lysozyme dimer.

30 The phenomenon occured in the tests with penicillin used
against Sarcina lutea. Ampicillin showed a synergism in com-
bination with lysozyme dimer in inhibiting in vitro growth
of Escherichia coli, Salmonella enteritidis and Staphylo-
coccus epidermidis. It was noted that there is an increase

35 of activity of erythromycin in the presence of lysozyme
dimer against Staphylococcus aureus 2?02 ™ 3nd Streptococcus

ect Has Been Replaced

B



-31- 8 Use according to claim?7 wherein said nedi canen said dinerized

| vsozyne in conbination with an antibiotic, for increasing th
anti bact er W2 94B1i%ity of the antibiotic by up to at |east 50&?%?%%1841
according to anyone of clains 1 to 8, wherein said nedicanment is in the
formof an injection solution conprising trmgcggnyﬂ zed | ysozvne in an
anmount of 0.01-10 ng/m, preferably 0.1-1.0 ng//m, of an apyrogenic sterile
conposition conprising at | east one physiol ogically acceptabl e sol vent
and/or at |east one pharmaceutically approved preservative. 10. Use
according to anysherss asarfsliasocd, SERRIladmiagiediisst S6APHY L8CHTY e 25FeUS
repeatabl e dose 9h90p02x8BLKG:i BRYY ¥&1 ONng khiddepi1agcendepgtiaianwene oé-
clainms 1 to 6, wherein said nmedicanent is in the formof a gel or an

oi ntment, for toptEhPEnhdiPnEBLFatRbheiaAMC Use according to anyone of clains
1 to 11, for inpregnating an antiseptic dressing or tanmpon with an

effective dosg of the dinmerised form of |ysaozyme. 13. A pharpmaceutical .
conposi tion conpfr&i WICTUEAERI 9 AE A .laﬁn%coﬁﬁFgﬁtPSn“ tggﬁg?dféPLhée
I n strengt heni ngbibeinat wasl ofieéened \unlecihzn $Ke bovanenmsksumr whsmansdi s
need t hereof by dul ating. saj d defensive nechanisns_by at Le ope. of the
fol | owi ng action ?eiﬂﬂiﬁFgFoﬁA%fat r Cﬁ8§r§3F5CP8¥r??Rﬁ)gﬁ%reggg,ln
decrease of a TNeohevihstandanc erfentprfsaphagacylesosymendirvaserefulted in a

interferon rele el Ncrease of interleuki.n - L u .14
phar maceut i cal coﬁ%o@i??%ﬁp%fﬁmﬁqsqﬁb%ﬁ%ﬁg Ffeaﬁl§§8z§§%l$haggﬁﬁrnation
wth an antib®otic for use in strengthening the natural defensive

mechani snms by at sPne-.of the follow ng actions: inhibition O tunour
necrosis factor ? rel ease, decreseae of a TNF | evel, enhenoenent of

phagocyt osi s, i fetserEngidingenfetdputepaiseonfatyankl ot FoReRTBIREIPUS PE
val ues. 5 ug/ml exhibits in vitro a synergism with some antibiotics

used in MIC (minimal inhibitory concentration) in the pre-
15 sence of bovine serum in inhibiting bacteria growth. The
results obtained until now make it clear that further stud-

ies will be essential.

Example 9: Synergism with AZT in treating AIDS patients:

20 '
Ito et al have recently reported that TNF-a can antagonize
the anti-HIV activity of AZT (Ito, M. et al.: "Tumor necro-
sis factor antagonizes inhibitory effect of azidothymidine
on human immuncodeficiency virus (HIV) replication in vitro;

25 Biochem. Biophys. Res. Commun. 1880, 166; 1095~1101). AIDS
patients in an advanced stage suffer from many occasional
infections. Some infective agents may induce elevation of
TNF~-ua, IL-& and other cytokines that méy be either immuno-
suppressive or may promote HIV replication.

30
Accordingly, treatment with AZT alone is not sufficiently
effective. In order to increase the anti-HIV activity of
AZT, it is therefore proposed to combine the AZT treatment
with the administration of lysozyme dimer to inhibit the

35 synthesis of TNF - the factor antagonizing an anti-HIV

activity of AZT.
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-30- 5 940427 (NEVBACEAI M5 1. Use of the RESE2HGed form
of lysozyne for the manufac- ture of a nedicanment for inhibiting

bi osynt hesi s of Tunor Necrosis Factor in aninmals and hunmans. 10 2. Use of
the dinerised formof |ysozyne for the manufac- ture of a pharnaceuti cal
preparation for the treatnent of diseases associated wth excessively high
level s Ofinfufat NoEEPSASOFACLEop Yo 3 pdPAdlod i giyirer | sed form of

| ysozyme for the manufac- ture of a pharmaceutical preparation for the
prophyl axi 8ik# Beablbsraimdd attdd-wi th excessively high levels of Tunor
Necrosis Factor. 20 4. Use of the dinerised formof |ysozyme for the

manuf ac- ture of a nedicanment for controlling H V-induced rel ease of Tunor

Necrosis Factor in asynptonmatic carriers and Al DS-rel ated conpl ex patients.

25 5. sUse of the dinerised form giedysazames for the manufac- ture of a
phar maceuti cal preparation for the prevention of inflammtions which are
due to infections. 30 6. Use of the dinerised formof |ysozyne for the
manuf ac- tureUsé af phtizs nbicertissl florepafatliyeoziae the pheveahu@acand/ or

| ' hock, I al f_int d ds. 35
7 S LRe of TRESOT it I T or Ty SHTRE 0 NS SHAKIPRES Do £oBPea

phar maceut i Ba¢res eparattion froranire isr enenthivoanand/ or treat nent of cachexi a.

10
2. Use of the dimerised form of lysozyme for the manufac-
ture of a pharmaceutical preparation for the treatment of
diseases associated with excessively high levels of Tumor
Necrosis Factor.
13
3. Use of the dimerised form of lysozyme for the manufac-
ture of a pharmaceutical preparation for the prophylaxis
0of ciseases asscciated with excessively high levels of
Tumor Necresis Facior.
20
4 Use of the dimerised Zorm of lysozyme for the manufac-
ture cf a medicamen: Zfor controlling ZIV-induced release
of Tumor Necrosis Factcr in asymptomatic carriers and
AIDS-related ccmplex patients.
25

5. Use oI the dimerisad Zzrm of lysozyme for the manufac-

ture of a pharmaceutical creparation for the prevention

cof inflammations which ars due 0o infecticns.

30 5. Use of the dimerised Zorm of lysozyme for the manufac-
ture of a pharmaceutical preparation for the prevention
r

catment of sepsis and septic shock, especiall

3z 7. Use c¢i the dimerisec Zorm of lysczyme for the manufac-

ture of a pharmaceutical preparation Zor the prevention

) 0 A

* C A $ *

and/or t“reatment of cachexia.
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-31- 8. Usd0aR7t he dimerised form of- I3gsezynme for the manufae2ddpmciof a
phar maceuti cal preparation for the prevention and/or treatnent of fever. 5
9. Use according to any one of the preceding clains wherein the | ysozyne
dinmer is present in conbination with an antibiotic 10. Use of the
di meri sed formof |ysozyne for the manufac- ture of a pharnmaceutica
conpositiog fo he <t t I fe 11. Use
accordi ng tgo c g%mSEOE%egg@%r?%e@ %sorgg}grfeﬁd&irﬁ!egtf%%es%nt S;“Iarlfil%cr%o%‘r?t)i nation
with AZT. 15t®ge AR anpéérm@ﬂegmm o@rmtmmgfqmettm BEEvesd ioor m of
| ysozyme in aRdaBRUBkeQtndnPlo2Oramdpl , preferably 0.1- 1.0 ng/m, of an
apyrogenic sterile conposition conpris- ing at |east one phyS|oIog|caIIy
accept abl e sol vent and/ 20 or at |east one pharmaceutically approved
preservati Ye. U8e Aaconfenyi ba any wnemadde dreradding ailaidsf or intra-
venous adm phatLahi efel IyBosiRg! &1L, EPGAIARLE de5e i 003 HBIKGROT Dody
wei ght . ons of antisSeptive ssings inpregnated wth
effective dé§eabtl hetdtrmeri sed formof |ysozynme for the prevention and/ or
treatment of sepsis and septic shock, especially of infected wounds. 30 15.
Vagi nal tappon egpat ed mnth n.ef fective dose of the dinerised form of
| ysozyne f§P uégégggiﬁggdgns frise tqowg é% lysozymé tor 1 AL FREY

10 ture of a pharmaceutical composition for the treatment of

AIDS and AIDS related infections.

11. Use according to claim 10 wherein the lysozyme dimer is

present in combination with AZT.

—

w

12. An injection soluticn comprising the dimerized form of
iysozymc in an amount of 0.01-10 mg/ml, preferakly 0.1-

.0 mg/mi, cf an apyrcgenic sterile ccmposition compris-

t least crne physiologically acceptable solvent and/

a
20 or at least one pharmaceutically approved preservative.

—

[€9]
s

An injection soluticn according to claim ¢ for intra-
venous administration in a single or repeatabls cose of

0,02 mg/xg of bcdy weight.

N

14, Tampons cr antiseptive dressings impregnated with an
fective dose of the dimerised form of lysozyme for the
preventicn and/or treatment of sepsis and septic shock,
b

cf infecred wounds.

5. Vaginal tampons impregnated with an eflective dose of
the dimerised form of lysozyme fcr use during menstru-

ATLICN.
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