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1 - "Phar mad9%/51334 anti viral conmposi tion.conprising glycyrr rcTmpegiersy and
at | east one protein endowed with antiviral activity® This invention
relates to a pharmaceutical antiviral conposition 5 conpri sing :
glycyrrhizic acid and at |east one protein,endowed with antiviral activity.
It is known that the Herpes Sinplex Virus t1y'pe 1 causes facial and _
oropharyngeal |esions ("Manual of Cinical Mcrobiology", Mirray, Baron,
Pfall er, Tenover, Yolken, 6th edition, pages 876-883, Anerican Society 10

for M crobi ol OQY'Ph\étmhcegtlm dptiGiral dcﬂﬁﬁdsntnd:ﬂﬂcbh@n@ﬁf@glyf?rﬂﬁtb%ﬁd Bhgm
Herpes Sinplex Virus type 1 were treated wth vidarablin (Goodman & G | man;

"Le basi far macd@tdepetiiegrioteintandawed witr antiviral|agtiviteol ogna, 7[err] ed.
page 1156, 1991) but this has been al nosi«ecenrplsetely replaced by aci cl ow r
(Goodman & G I man, "The 15 Phar macol ogi cal Basis of Therapeut i cs",
MG aw Hi | | Conpanthis jnvéhtion felatks, to@pipmmacfe@uticaiaajeiviral&mm;ﬂwﬁon Am - J.
Med. ", 73, _Suppl 186- 187- 201,

1683) " becaice’ picomaking PBEVINZe At ot fast B proto Londares Bt Che. nost

used drug in thﬁaﬁti&/ﬁaﬁéﬁﬂﬁh of 20 mouth and lip lesions (rash from fever)
but its topical use often causes burning and irritation of nucous
menbr anes. Mor eovdtis kiovel it the HemgsrSignplex VUU%htpe\/\heaAUSﬂmﬁamasaBded during

hfections. ﬁﬁtdrﬁﬁh#&*‘h%%ﬁ%%W@eﬁ&hbiéﬁmcvréwﬁo‘égﬁr it G546 oy
Her pes Sinpl ex \Pfallesr, tl'xepevér Ya%ken, 6' edutimlﬁlpbg@@@VBsesaov\@daeﬁdaﬁast@éw has the

di sadvant age of ca ffects uch as nausea di ar r hoea, 1.t Chi ng,
headaches?gr enal OT'@H@&S&Q %?"HF‘Q’F@EPSQ o)t y. Therefore, there is still

|6_1|e ; eal need for a|dipg 5&@ lﬁfbdhén§%h¥ﬁeh5bst §ﬁnﬁlé>@%rﬂ§§%pe° wer %taiéyqs from
pes Sinplex Virus t even in recurrin
i nfections and wntrcha@bﬂrn oodoan S ddmeini 8ce basi farmacologiche della

terapia”, Zanichelli, Bologna, 7"ed., page 1156, 1991) but this has been.

almost completely replaced by aciclovir (Goodman & Gilman, “The

15 Pharmacological Basis of Therapeutics”, McGraw Hill Companies, 9™
ed., chapter 50, page 1193, 1996; "Am. J. Med.", 73, Suppl., 186-192,
1982 and "Clin. Pharmacokinet.”, 8, 187-201, 1983) because of its
toxicity.

Currently, aciclovir is therefore the most used drug in the treatment of

20 .. mouth and lip lesions (rash from fever) but its topical use often causes
burning and irritation of mucous membranes. Moreover, aciclovir is fairly
efficient when administered during the first infection, but is not very
effective in the case of recurring infections, thus being non-resolutive and
not preventing re-infection by Herpes Simplex Virus type 1.

25 Additionally, oral treatment has the disadvantage of causing side
effects such as nausea, diarrhoeag, itching, headaches, renal
inadequacies and nephrotoxicity.

Therefore, there is still a real need for a drug which is active in the
treatment of infections from Herpes Simplex Virus type 1 even in the

30 case of recurring infections and which is free from side effects.



WD 98/ 51334 PCT/ EP98/ 02797
-2- I ndeed,WPP#B334 3] so been known that glycyrrhizic acid sPEIMEPSEILT di n
antiviral activity. At antiviral doses, it largely ihhibits the synthesis
of viral glycoproteins and only at very high doses does it also inhibit the
cell glycoproteins synthesis. In fact mhjE? the action of the glycyrrhizic
acid on 5 the synthesis of proteins, Both in normal cells and infected
cells, is practically irrelevant even at doses of 4 mM the synthesis of

gl yco- proteins shows a substantial difference in normal and infected
cells. In fact, alndeed, 8dwsaisa beervknownthat giyﬂy(Wzlc:aCIdrshDWStacérwf(nof vi ral

o0 o 32&3%@"’&? abifino Rt Rl AsSsatRitely PRRB e Suhesiirtvil " ©'
inhibition "in 83& optotsink lafid oMy Atnadre ARPAdERESIds I%MEWSH!B% ?HeccélP' dup to 1
0

mM causes an 80% eduction of the virus, no inhibition of the synthesis of
gl yco- pr ot ei ns9lygoprateins syntbesigntn facbbile thaestioprofithe gly@ye'pmmd onof

P Che 158 © " b oftiegeer bRefis, s EtmA NS AN IR G deaR K00 21 Pon of
the virus is inhidstically imgleyasd even agui@sas dibtimMhdhe shatieeis dR glyoed Marci al i s

MA., 83, 385-391, .198 Furt Tabl e, A sho t he results of tests
carried out treRRPSS 2‘%’?"@ tbsg@'g[él EWGI[@W i namal and infeetediaalisila aci d.

The infected cefdcs AGhe concé’rﬁ?‘éﬁiomﬁ@ 5%% hic ﬁ%‘ﬁlﬁﬁ 5@"/}5\‘\;@? glycyrrhizic

acid for 2 hours at 37[err] C. The experi nta resu grven in the Table
show t hat t her erapdicatien)rgiyryriizic acid e_sauaes afreductiom tatthé mcotﬁorandn 32 hours

Shou 5 s CCRNESAENR I erd B i 8 o (5o
at 22 hours fronoinmdlestisofn &ii:reased(dd\@ off glye ri?ﬁmaud%p ®i1 M, caafsks No.
f5 (7)|3|30W6§g ﬁggr S%&éar/gegu%b% 0 the v‘;irlus rgg %%?gllq@?qnof( the syn'theens?jrft Sl;cg-he 22
proteins in the control and a 20% reduction in the synthesis of glyco-
protein in infected cells. At 4 mM, the synthesis of glyco-proteins in the
15 normal cells is also slightly altered, but the production of the virus is
inhibited by 89% ("L'lgiene Modema", Pompei R. and Marcialis M.A., 83,
385-391, 1985).
Furthermore, Table A shows the results of tests carried out treating
cells infected by HSV1 with 8 mM glycyrrhizic acid. The infected cells
20 . ha_v'é been kept in contact with the glycyrrhizic acid for 2 hours at 37°C.
~ The experimental results given in the Table show that thére is a strong
decrease in infection at 12, 17 and 22 hours and that the cells retain their
cellular integrity. The inhibition is of about 2 logarithms at 12 hours from
the infection and 3 logarithms (99.9%) at 22 hours from infection
25 ("Nature", Pompei R. et al., 281, No. 5733, 689-690, 1979).
TABLE A

Viral production (PFU/ml) after the following hours

Hours 12 17 22

Control 3x10° 5.4x10° 2.6 x107




Control _ 3 x10[err] 5.4 x10[err] .
x10[err] “MA3%6%P41334 o _ PCT/RPSRIOA757
PCT/ EP98/ 02797 -3- dycyrrhizic acid 8nmM 4.2 x 10[err] 1.2 x 104
1.1 x 10[err] PFU = plaque.formng viral unit. It is also known in the
literature the antiviral activity and, nqrg specifically, anti-herpetic
(HSV1) activity of various types of |ysozynes such as turkey |lysosyne,-
human | ysozyne, chicken |ysozynme, 5 denaturated (heat-inactivated)
chi cken | ysozy and—chi TReEN 'ySo4yme dirgesteq wi th (T ypsifim ( CUrTemnt
M crobi ol ogy”, QiGigeymifitic akid 8k |35 449,x1]0?84)- lysgzotes |ar e, 1 krotact,
enzynmes whi ch anre—w-dely—spread—iA-hat-ur-e—anrd—coeperate—-—the—defense of
the organi sm agapgst= pgnpeWOﬁﬁmgnm@lﬁﬁu agents by cau5|ng or cooperating
to the cleavage (i.e. lysis) thereo;ﬁé Cel|l. Biochem", Joll[err]s et
al ., 63, 165-189, 1bisAlso kpewe imthe it Uﬁethsmvlé%'a&ﬂvﬂy@dsegtesgz 1989) .

Mb t he . d,
ror o par i cul ar 1ot EaR S AcpLic (ISR ARy BF vlftdsbbPs of fibhires 20
(Fuji h?r a T1 ?uoslsufﬁ as turkwnsm;yme Runsan tysezy'r'me"t;hnkr?m lg/soztyr;m@eslz 6 mpl ex
Vi rus e Q..MOUS, onea I cn. I I .

1469. 1475 51095, a/qfié\‘ L‘?FD atinacgyateaghihen MSO@W@@@%\*%A&%&?& mi |k
protein: |actof efigédted b@l‘ﬂ&n@ﬁﬁrﬁ(‘Cuﬁ%t M:é%bﬁﬂ@gws@lsbﬁta d1418N35-40,

I munodef i i Ci ency vi rus and ‘human cyt onegal ovirus replication in vitro", "J.
Inf. Dis.", 172,1983). 380-388, 1994). It has now surprisingly been found

t hat glycyrrh|2|c g owed with
antiviral activi t}%?ggpgggf%%??& §ﬁ%% @flﬁ%'b@'g V§IB§W%pﬁé€d PH\‘/%H?% on to
provi de a phar megeltdap@ratednios deferseadfaheorgarismdigaimst boine lhfstzﬂﬁ@rl ses
glycyrrhizic 25 acid and at | east one protein h V|ng ntivira
activity. 10 agents by causing or cooperating to the cleavage (i.e. lysis) thereof ("Mol

Cell. Biochem.", Jollés et al., 63, 165-189, 1984; "Anticancer Res.", Save

etal., 9, 583-592, 1989). '

Moreover, in the literature it is described the antiviral activity and, more

particularly, the antiherpetic (HSV1) activity of lactoferrin (Fujihara T. and
15 Hayashi H. "Lactoferrin inhibits herpes simplex virus type 1 (HSV1)
infection to mouse cornea”, "Arch. Virol.", 140, 1469-1472, 1995;
Harmsen MC. et al. "Antiviral effects of plasma and milk protein:
lactoferrin shows potent activity against both human immunodeficiency
" virus and human cytomegalovirus replication in vitro", "J. Inf. Dis.", 172,
20 - 380-388, 1994).
It has now surprisingly been found that glycyrrhiZic acid has a
synergetic effect on the proteins endowed with antiviral activity.
Therefore, it is a first object of this invention to provide a
pharmaceutical composition characterized in that it comprises glycyrrhizic
25 acid and at least one protein having antiviral activity.
Preferably, the protein is selected from the group comprising the
lysozymes and the lactoferrins. _
Typical examples of lysozymes are turkey lysozyme, human lysozyme,
chicken lysozyme, heat-inactivated chicken !ys'ozyme and chickén




Preferably, the protein is selected fromthe group conprising the |ysozynes
and the IaéFBP@@E?ﬁS Typi cal exanpl es of |ysozymes are tur REI/BRISBZITE,
human | ysozyme, chicken |ysozyme, heat-inactivated chicken |ysozynme and

chi cken 4 |ysozyne digested with trypsin. Preferably, the |ysozyne is a
chi cken l'ysozyme or a human |ysozyne. Typigal exanples of lactoferrins are
bovi ne and human | actoferrins. Typically, the pharmaceutical conposition of
this invention is useful in the treatnent of topical viral infections.
Preferably, the virus is of a herpetic Even nore preferably it is the

type.
Her pes Si npl ex \iseaymeyfigested masbtsypsio: Efréféaqply.,therhs@ogmmia@eqmm
conposi tions of [);gpkir&b{b\g%meﬁrﬁgg%g%%par ed in the formof suitable dosage

forms. Exanpl es rire are creams, ointnents and

nedi cat ed pl ast er Jypicat exampleslof &xbtoferrdis arbibovinelded Hosaadadtefarngray al so
contai'n other conyentignal 1ngredients, such as: preservatives, ) :
stabilisers, surfa¥Pi&a lé,th%ﬂggﬁF’%‘,’eLﬁ'&ﬁ{%omBW’thgW Byaplioreispiselidin e,

emul sifiers, s ShSe 1R Sphaf ' t: d the |like.
The am)unt§of 2@%@% |ngnrt§g:tﬁ%eg Vlgﬁﬁtg e 9 %rﬁr)r%\géeaﬂﬂygg]ea\g%gg? ion of ‘this
i nvention may véaespalicttiper Eveni mareaneg@*abgrdbisdhaglmspe&%mplekaﬁmnypemch as,
for exanple, stﬂ_qé ipd severity of the infection, body weight of the
patient, type o M ‘dosage form adm nistration route, nunber of dosage

forms admi ni st er e@rgferatihithe pakigcaiticab éevipesitidMeortBid MPenttiH £& ent s.
However, the optimum apount will be determned readily and routinely by a

person skilled Prerased & the fofratad stibeble dosage fiemna. Bsemplge of suitable acid, a
Lﬁiﬁzi’ﬂgt@?/ g;} gg#e@&fd?ﬁﬁrér'b%réihg,h&nfméﬁg%nfd%gai%tetd%gstieps\f?&t foBial ! e
administration.

The dosage forms may also contain other conventional ingredients,
such as: preservatives, stabilisers, surfactants, buffers, salts to regulate .
osmotic pressure, emulsifiers, sweeteners, colouring agents, flavouring

15 agents and the like.

The amount of active ingredients in the pharmaceutical composition of
this invention may vary within a wide range depending on known factors
such as, for example, stage and severity of the infection, body weight of
the patient, type of the dosage form, administration route, number of

20 . dosage forms administered per day and the efficacy of the active
ingredients. However, the optimum amount will be determined readily
| and routinely by a person skilled in the art.

Preferably, the amount of glycyrrhizic acid, a lysozyme and/or a
lactoferrin in the dosage form of this invention will be such that it ensures

25 a daily administration of 0.25 - 8 mg/kg of glycyrrhizic acid, 0.5 - 10 mg/kg
of lysozyme and/or 0.1 - 4 mg/kg of lactoferrin. Even more preferably, it
will be such that it ensures a daily administration of 0.5 - 2 mg/kg of
glycyrrhizic acid, 0.5 - 4 mg/kg of lysozyme and/or 0.25 - 1 mg/kg of
lactoferrin. The dosage forms of the pharmaceutical composition of this

30 invention may be prepared according to techniques which are well known
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a daily admgni ion of 0.25 - 8 ng/m of glycyrrhizic acid, 0.5 - 10ng/ n
of Iysdzynévéﬁ%]gsso. 1 - 4ng/m of lactoferrin. Even nore pr&iT&ERBI03797; ¢
will be such that it ensures a daily admnistration of 0.5 - 2nmg/ m of
glycyrrhizic acid, 0.5- 4ng/m of |ysozyne and/or 0.25-[err] ng/m of

| actoferrin. The dosage fornms of the phatmgceutical conposition of this

I nvention may be prepared according to techniques which are well known

WD 98/ 51334 PCT/ EP98/ 02797 - 5-
to the pharmaceutical, chem st, and conprise m xi \rb%; , %reanul filt | on,
conpressi on, di aHephymageyticaenemigt amd compnssiniide geyialionar e i nt ended

toillustrate t%ﬁlﬂﬁggﬁgﬁ,i&%mt@}p&“d {Hérm@glng it in any way. 5 The

conmpounds used in e experinents were: ycyrrhizic acid (as anmoni um
salt) supplied by ThelskowiGg exahkpieseareSntgrided toiillusirate/tngs ihventign imtHobty t he

Nl H, Rockville, .Maryl.and; - chicken |ysozyne supplied by SIGW;, - :
| actoferrin supr‘l\'/ﬁg{\é '&P %ﬁ“@Wﬁy 10 - VERO cell from ki dney of Afri.can

green monkgey fromrhehdrsdlindsasdedl iNVBEE exSéimentsag; medi um nodi f.i ed by
Dul becco (DMEM), added with calf foetal serum inactivated for 30" at °

56[err] C, suppl re@lysyrrhizic aidigs amsneninessalt) snppliesl by FLUKA AG;

and 1 nf ect ed w tn RORER YRy e 1 HpbRS e ] ot Mervp,n. o
hour at room t enpehizkendysokhpee slipblied eptSianants from0 to 8 ng/ M of

chi cken, turkey and human |ysozyne re added in a thernostat at 37[err]C
and in 20 tﬁe’%‘@@gﬁﬁuﬁ'eéﬁygﬁviG@S%. After 48 hours, when the

cytopat hify ef f ect WOl #orh RidhB§ of ARt grebRSnonkey from ICN FLOW,
Costa Mesa, CA; '
~ Eagle medium modified by Dulbecco (DMEM), added with calf foetal
serum, inactivated for 30' at 56°C, supplied by ICN FLOW, Costa
Mesa, CA.
15 EXAMPLE 1
Single cell layers of VERO cells were plated on 24 wells plates and
infected with about 1 HSV1 viral infecting unit x 100 cells for one hour at
room temperature. Then different amounts from 0 to 8 mg/ml of chicken,
turkey and human lysozymes were added in a thermostat at 37°C and in
20 . the presence of CO; (5%). .
After 48 hours, when the cytopathic effect was total in the control, the
cells were frozen and defrosted twice to cause rupture and, therefore, the
release of the virus.
The concentration of infecting viral particles produced for each dilution
25 of lysozyme was titrated after centrifugation. Titration was carried out by
diluting the content of each well from 107 to 107 and putting it in contact
with single layer cells in a multiwell having 6 wells each for 1 hour at
room temperature.
Once the infection had occurred, the cells were covered with an earth
30 of nutritive agar and, after 48 hours of incubation, they were coloured



cells were frozen and defrosted twice to cause rupture and, therefore, the
rel easé of wes/smsds. The concentration of infecting viral permEresnesyr *
produced for each dilution 25 of lysozynme was titrated after
centrifugation. Titration was carried out by diluting the content of each
well from10[err] to 10[err] and putting it in contact with single |ayer
cells ina mltiwell having 6 wells each™ for 1 hour at roomtenperat ure.
Once the infection had occurred, the cells were covered with an earth 30
of nutritive agar and, after 48 hours of incubation, they were col oured
WO 98/ 51334 with red neutral, and the macroscopically visible viral pIE@’éﬁWE?&‘ 02797 -6-
with red neutral, and the macroscopl cally visSible viral plaques were
counted. Thus t beuntati Blmﬂsme1pbtbaimwéem@gambéajn@d.or\m@eWalepiaw%ame by

YSORYTE COMPl G yhd il B0 kgl o bsinelhe oxper mental data

TABLE 1 I nhi biti omhé%(pefm\entaaldam alotadrrediintthis weay msglvmmzme 1Doses:-

(my/m)* 0 6 4 .5 Chicken - 0
933 824 5716 606 495 204 Turkey TK%LE1895 804 685 556 455 103

Human 0 905 Tr%ﬁbltnaﬂ % @@lraﬂéi%gu%%vd?ﬁiﬁﬁﬂfsqg% ddre control
st andard devi at - 1 TO )

significantly inhi t:D(r) e If or mat{i on of| herpgti c vijrus pllagues {on VERO

cells; ii) the ctlon |s dose-dependent; iii)l at the dose of 8|ng/m

i nhibits HSVL o apog/mip2%| O 8 6 4 2 1 0.5
Chicken 0 | 933 | 82+4 | 7116 | 606 | 49+5.| 204
Turkey 0 8945 | 8024 | 685 | 5546 | 45+5 | 103
Human 0 90+5 | 7946 | 704 | B9+4 | 453 | 18«3

" Percentage of the control + standard deviation.
Table 1 shows that:
1) chicken lysozyme
10 i) significantly inhibits the formation of herpetic virus plaques on
VERQO cells;
ii} the action is dose-dependent;
iii) at the dose of 8 mg/ml inhibits HSV1 of about 92%;
iv) the 50% inhibiting dose (ID50) is of about 1 mg/mi;
15 | 2) the turkey and human lysozymes showed an antiherpetic activity
similar to chicken lysozyme.
- EXAMPLE 2
It was carried out as Example 1 except that different amounts of from
0 to 1 mg/mi of sole glycyrrhizic acid were added to the single layers of
20 VERO cells infected with HSV1. The experimental results are shown in
Table 2.
TABLE 2
Glycyrrhizic acid - Inhibition (%) of viral plaques




iv) the 50% i nhi b|t|ng dose (ID50) is of about 1 ng/m; 15 2) the
turkey andWofA1¥¢sozynes. showed an antiherpetic activity sPEI/ERISRHT
chicken | ysozyne. EXAMPLE 2 It was carried out as Exanple 1 except that
different amounts of fromO to 1 ng/m of sole glycyrrhizic acid were added
to the single |layers of 20 VERO cel |l s ynfected with HSV1. The
experinmental results are shown in Table 2. TABLE 2 Gycyrrhizic acid --
Inhibition (9% of viral plaques WO 98/ 51334

PCT/ EP98/ 02797 f7- DosSes (ng/ i) 0. 2 0.4 0.6 0- 1
Inhibition (% | DosBs (mg/mg04 @p? 50;8 751@ NPL§33 It wep cafried
OUt as Exan-pl e L CVCCp L '\ le \lrrhl 'II nr\l rl a I‘I d',ff rent
anounts of chick m ot rrg tp ingle
| ayers of VERO ¢ E'P]'ﬂ"yﬁ?ﬁ?%ﬁ ed (2 %%4 mz#ﬁ exggr'g %$]ie1|“§es Its

are shown in Table 3. TABLE 3 | nh| b| t 'B@A gpg viral plagues (GI ycyrrhi zic
acid C5 ng/m D fferent doses of chicken I'ysozyne) Chicken |ysozyne/
doses (ng/ni) it wals arried oud a4 Examyfiled except that 0.5 mg/rhl bhiliybyrthirio (%

726 838 858.

f bl
associ ati ons of aﬁlWﬁ aﬁeﬁ@%‘g’&?‘@ﬁﬁﬁgcﬁﬁﬁen ﬁg@%ﬁ‘r&%"&ﬁé"éh@ﬂ&ﬁ& erized by

a marked Synerglmiéréfafd%&l tomsuﬂgw 6rs deE/R@vzée% iffB&eBURIPHSMIE activities
measur ed separatel_é‘ , the inhibition (% expected for an

associ ati dn conpri er@(p@nmaar@alrfeswjts are shown in Table 3.
TABLE 3

Inhibition (%) of viral plagues

(Glyceyrrhizic acid 0.5 ma/ml + Different doses of chicken lvsozyme)

Chicken lysozyme/
doses (mg/ml) 0.2 0.4 0.6 0.8 1

Inhibition (%) 7246 8348 8548 8749 88+8

As can be seen from Table 3, the associations of glycyrrhizic acid and
10 lysozymes are characterized by a marked synergic effect. For example,
in view of the sum of the activities measured separately (Tables 1 and 2),
the inhibition (%) expected for an association comprising 0.5 mg/m| of
- chicken lysozyme and 0.5 mg/mi of glycyrrhizic acid is of about 35-40%.
In contrast, the results shown in Table 3 prove that the inhibition (%) of
15 this association is about 84%.
The synergy is confirmed by the FIC index, which in the case in
examination is 0.125.
As it is known, the FIC index (fractioned inhibiting concentrations) is
obtained by dividing the 50% viral inhibiting concentration of the mixture
20 of the two products by the 50% viral inhibiting dose of each product
singly. An FIC index < 0.5 means that there is a significant synergy
between the two products.



chi cken |l ysozyne and 0.5 ng/m of glycyrrhizic acid is of about 35-40% In
contrast, W@/ ts shown in Table 3 prove that the inhi biPCTEPIEALTIDF 15
this association is about 84% The synergy is confirned by the FIC index,
which in the case in examnation is 0.125. As it is known, the FIC index
(fractioned inhibiting concentrations) is obtained by dividing the 50%
viral inhibiting concentration of the m'xtsure 20 of the two products by
the 50% viral inhibiting dose of each product singly. An FIC index [err]
0.5 neans that there is a significant synergy between the two products.

WD 98/ 51334 EXAMPLE 4 PCT/ EP98/ 02797
-8- EXAMPLE 4 It s carried out _as Exanpl e xcept that different anmounts
of bovi he and hurlWasEiraoHlAS FXRwR Aeceet PRES BN Bt &f of VERO
cetls infected Bb\‘hﬁe 'éﬁﬁjhung?an lactoferrﬂ\ﬁe@é&ﬂédﬁ%ﬂhé'sar@?é RyBRIGIVERQ N this
way are given in Table 4. Dierr] (ng MDI[err] (mg/m)
Bovi ne | act of er e¢lls infected Wlfh H&W 0.25 Human |actoferrin

3 B dose on 50%
of the celsl S. Dos-gh?%%ﬁg?%lgﬁga?%é Sﬁtﬁ %ﬁﬁqu%é&é}g%s on 1%@ézlcel | s. -Tabl e
4 shows that the lactoferrins are not VMBLEQXm and that their viral 10

action is already very pronounced at T evetrs srgnififcantty Derow tOXi§ ones.

EXAMPLE 5 It was carried out as ExanpAEDsh (mgqﬁg’c t hat M[_'ﬂsor’r(a;{qzw)of

gl ycyrrhi zi ¢ acjd—anrd—differepnt—areunts—rom-0—t6-

:—ES/ELO]C errin mresgaﬂsqaé{gfeh}ma single | ayelss of VERQ ceI S bléfsect ed W th

Human lactoferrin 3 | 0.25 -

" Toxicity expressed as a minimum toxic dose on 50% of the cells.
" Dose inhibiting 50% of the viral plaques on VERO cells.
Table 4 shows that the lactoferrins are not very toxic and that their viral
10 action is already very pronounced at levels significantly below toxic ones.
EXAMPLE 5
It was carried out as Example 1 except that 0.5 mg/m! of glycyrrhizic
acid and different amounts from 0 to 1 mg/ml of human lactoferrin were
added to the single layers of VERO cells infected with HSV1.
15 The experimental results are shown in Table 5.
R | TABLE 5
Inhibition (%) of viral plagues
(Glycyrrhizic acid 0.5 ma/m! + Different doses of human lactoferrin)
H. lactoferrin
doses mg/mi 0 00075 ] 0.015 | 0.031 | 0.062 | 0.125 | 0250 | 0.5 1
Inhibition (%) | 302 | 30+4 | 50+6 | 50+5 | 60+10 | 80£15| 100 100 100

As can be seen from Table 5, the associations of glycyrrhizic acid and

~.

20 lactoferrin are characterized by a marked synergic effect. For example, in
view of the sum of the activity measured separately (Tables 2 and 4), the
expected inhibition (%) of an association comprising 0.25 mg/ml of
lactoferrin and 0.5 mg/m| of glycyrrhizic acid is of about 65-75%. In



15 .. The experinmental results are shown in Table 5. TABLE 5 Inhibition
(9% of vi ré’f’oﬁf‘ﬁ%ﬁ‘és (d-ycyrrhizic acid 0.5 ng/m + Di f f er ertCOE027
human | actoferrin) H lactoferrin doses ng/m 0O 0.0075 0.015 0.031 _
0.062 0.125 0.250 0.5 1 Inhibition (% 302 304 506 505 6010 8015
100 100 100 As can be seen from Tabl e.q3 -the associ ations of
glycyrrhizic acid and 20 | actoferrin are characterized by a marked-
synergic effect. For exanple, in view of the sumof the activity neasured

separately (Tables 2 .and 4),,. the expected inhibiti .99., of assQqci ation
conpri si ng 0. 25CoRIAt Bie "Pgﬁlf%gé‘?wri‘ ﬁ" ﬁﬂ'a'eé B""Pfﬁ/t'%’f"ll"()tg1‘*g ’9@9?2%)23? Bcidis
of about 65-75% iationViB 23P 185%..

PCT/ EP98/ 02797 é é_&(l:%thq[nr ast, the results shown in Table 5 prove that the
inhibition (% of Theisynergydeicaniirored by theobiC rolew which isPids.gy is confirned
by thé FIC index, which is 0.06. EXA%,@E? It was carried out as-
Exanple 1 except that 0.5 ng/m of gl 5% acid, 0.1 nmg/ M of human

| actof errign and ditffy entiedmotias Examn édm@epothbtuu?mg/mfofc@ww:ysozyne
were added to the single |layers of VERO cells jnfected with V1. The

experinental r edeids 8. Tamg/rahefiman factefert andg different amounts of from 0 to 1

TABLE 6 | nhibitj p/ ' | : m d

human | ac'?o:‘ elr r W@qﬁdng}lﬁd &g{}ﬁbgkweéﬁ? a&?&égggﬁ@%ﬁpﬁgﬁrﬁy@%ﬁ% Ch?gken
5

| ysozyne/ dosescéliginfdcted with HSW1. 0.25 0. 0.75 1
The experimental results are shown in Table 6.
10 TABLE 6

Inhibition (%) of viral plagues

(Glyeyrrhizic acid 0.5 mg/mi and human lactoferrin 0.1 ma/mi +

Different doses of chicken lysozyme) -

Chicken lysozyme/
doses (mg/ml) 0 0.25 0.5 0.75 1

Inhibition (%) 48+2 95+5 98+2 99+1 100

As can be seen from Table 6, the associations of glycyrthizic acid,
15 lactoferrin and lysozymes are characterized by a marked synergic effect.
For-example, in view of the sum of the activity measured separately, the
ﬂ expected inhibition (%) of an association comprising 0.1 mg/ml of
'~ lactoferrin, 0.5 mg/ml of glycyrrhizic acid and 0.5 mg/mi of lysozyme is
about 65%. In contrast, the results shown in Table 6 show that the
20 inhibition (%) of this association is about 98%.
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are characterized by a marked synergic effect. For exanple, in view of the
sum of the act|V|ty neasured separately, the expected inhibition (%9 of an
associ aummsm .1 ng/m of lactgfecrin, 0.5 ng/m of glycyrrhizic
acid an ﬂ! sozyrre is about 65% In contrast, the results -shown
i n Tabl e 6 %hdw tthat inhibition (% of this associ ation i s about
98% WD 98/ 51334
PCT/ EP98/ 02797 10 CLAIMS 1. A phar mac e HAIS conposition characterized in
that it conpri Eeﬁ& Vi ng
antiviral acti \S/1|e %ﬁg?%ﬁééﬂ&%ﬁﬁccﬂﬁg&l%}gﬁﬁém négg?glaﬂtgpg?ﬁms:ég a |lysozyne
and the 5 ghysypiigic acid and atledastraneqgrotein hqwegmtmmhaotmw it does not

contai'n a salt of_an e h .net a 2. A copposition
according to cl alprlf?‘i'dg%ﬁ?\%%‘?eé’rﬁ?gwhﬁﬁ ﬁangP} §%{PJFB ﬁoéy'ﬁ'e Eg"‘i<;rlb)'\‘="ysozyme

and/ or a $act of erdohlfpos'ﬁlorﬁs(h@fﬁmﬁbﬁ APBqaseRN Sbitiiri © debanbt ontalted agkeri zed
in that the |ysozyne 1 is selected fromthe group conprising chicken

| ysozyme, turkey qfﬁ‘@cﬁﬂw*aor Hisahne-e3omatd;, nheat-i nactivated chicken

atoortimg to ciaedPeTBn cCaFr Rl bt 1 HRTaPrded i FRTSRIArhtH o,

bovi ne | act of erriima lysozyme and/or a lactoferrin.

3. A composition according to claim 2, characterized in that the lysozyme
10 is selected from the group comprising chicken lysozyme, turkey -
lysozyme, human lysozyme, heat-inactivated chicken lysozyme,
chicken lysozyme digested with trypsin.
4. A composition according to claim 2, characterized in that lactoferrin is .
a human or bovine lactoferrin.



