DESCRIPTION OF INVENTION ANTIBACTERIAL AGENT FOR TREATING INFECTIOUS DISEASES
OF BACTERIAL ORIGIN Pertinent art ~ The invention relates to medicine, namely pharmaceutics,
and may be used for treating diseases of bacterial origin, especially in treating diseases caused by

drug-resistant strains of microbes, aPERCIRIFRION @ TNV ENTIONs. Prior knowledge Main

methods and means to damage pathogenic bacteria in the present are antibiotics which combine all
medicationsANTIBAECITRIAT, AGEND ROQBe B EXTEN GANFE G ESIRISBEASES OF
However, due to increased drug resistance of infectious agents to the known groups of antibiotics, the
problem of development of new antimicrob%ﬁ&ﬂ:’é@%é!ﬂﬁ&“tqul%levance. Thus, for example,
worldwide there is an increase in tuberculosis incidence rate and increase in mortality observed,
caused by drug-resistant pathogens. Resistance to antituberculosis drugs was found in all 35 surveyed
countries and regions, indicating that the problerpés-eil@bat arffolyresistance to antituberculosis drugs
is the most difficult form of drug-resistance, known at present. According to WHO, since the early
90-ies in different regioneveitiemplegletese termadidieaks anelyltphagmesiswatsubactmsgisbivavsdsben

reported. |t is known that molecular iodine.can easily pass through bi-lipid cell membranes of
mioroorganihATEAHRE IS h PARI RS SoRErI R oA ATE A RS S e GAURE By

of loaine (ClsENiELIoHRe DAFRICGINA AEGhIRMIR AR RPN Riiga abAdC acids
(lysine, histiding, arginine, etc.), as well as nucleotides adrenlne, cytosine, guanine) forming N-iodine
derivatives. In addition, there is an oxidation of SH-groups of cysteine taking place, resulting in
disruption of protein synthesis. Interaction with phenolic groups of iodine tyrosine leads to breaking of
hydrogen bonds in these amino acids. Affectingxiowdigoarbesigeonds of unsaturated fatty acids, iodine

thereby changes the properties of lipids. The ahility of iodine to easily penetrate through cell
membranes makbL e A5 BRI OAHIOAS S e TR ABS AR RSTC FRE S BB raRE SR e

takes placemgREluAI Sk CLSRIRCRIOSH R eI ShaPPAISralc JaclTRre 4t AaUbHiuo
Yodomidol, with bactericidal and virucidal activity, containing iodine, potassium or sodium iodide,
synthetic wagesraolvbith polraeteriafUfiah golymeisretchas polysaccharides and mono- and
oligosaccharides, in the following ratio, g/L: iodine6-10 potassium iodide9-15 synthetic water-soluble
polymer2-4 natlifevpR¥ahedysolps ereardsk Jang resneianag Ofgbtesiaviziagentotpddieslsnmea
(KZ 6730B, 16.11.1998). Disadvantage of this drug is its relatively hjgh toxicity. . There is a known
Viraicidal pRARHRS AR SHLI S (I GS9U88 Al G556l SBE3 N Bt N SR DU Sh s
iodine, potassiuysph SOy dadide, synthetic water-soluble polymer, a mixture of natural mono-, oligo-
and polysaccharides and lithium chloride with the following components ratio, g/L: iodine Rog0,8 - 25
potassium iodideTs 3littiampidonvdetl dwide tyetbetiawaiereniabtetpnblyroalosdd inGickemee ratigo-
and polysaccharides8-400 waterBalance There is a known bactericidal and virucidal pharmaceutical
product for pREVEMIGSHINnrRAboPRIsHyCEngaHed fabitgrscstanipathngenodiesistance

brucellosis, plague, hepatitis, HIV, containing a poal of prefeins and/or hajogenated proteins, .
cathonydratls TGP E T S Rt Tl v o gt rtgies.
chloride, pqtﬁaﬁydﬁu[%r ﬁpﬂilﬁﬁéiﬁﬁ@ﬁe}ﬁq@%@@ggr or saline solution in the following ratio (g/L): pool of
proteins and/or halogenated proteins carbohydrates and/or halogen-derivative carbohydrates synthetic
water-soluble pBylyezdittameehlwidamotabsivml osisoddnngedide idutnemater difatink sdtutimn Bfom
0.01 to 200 From 0.01 to 450 From 0.01 to 100 From 0.01 to 200 From 0.01 to 300 From 0.01 to 200
to 1L (KZ S4gaRsisaneoobmpWiBatdrers ardchriding fRaEdutidaragdit faflysdikdes in
complex physisal-chemical sys formed by mono- and pglyfunctional Jigands (aniops, proteins, .
catbonydratL e Qe T e ey AR R R A S B Ria
pseudo-equiiRiiupastaiepbhthip system, there are adjoint complexation, association and dissociation
processes taking place. X sequence of processes of acid-base interactions; chemical nature of the
polyfunctional lifands kmoteinstlzrbotoldatés; watbnsolobte syasihgtippssyrtiareh givolvetiindheel]
the presence in the process of ligands with different molecular weight (e,g. mono-, oliao- and .

polysacchaFESPIadIAts M JIHIRKTBRIERS ARAHRESFITAH, HHE tRusSH addiiBRIsINRighertEoBr of
colloidal syste T ence rmacgutical iQding.in t iti ot €es .
pactercidal S TR e, R U SRE i
of each actiygistbstangsindiuidiatyand giell o iePHngsher PIEEATs inteagepindaleriine,
concentrations. This product contains halogen derivative compounds: halogenated proteins and
halogenatedrgarbohydestep. aThavells aknowuel¢odidecotadexné alkoypotyoticqSides (¥) 00630839
Al, 19.12.1996) containing (in. % wt,) from 0,5 to 30 of ipdine; from 0,2 to 14 of iodide in the form of
salt; acids oNTHR BRSS! iHiMFs miD RASHUEPR, (AFSuit AR SKlatien £ ﬁﬁ@%@ﬁ Slsgyaiaine
containing alkyl glucose ether, aldobionamide, glycinamide, glyceramide, glyceroglulipoid, fatty
polyhydroxy acids amides, alkylpolyglucocides with general formula R10(R20)b(Z)a, where Ri - 1
monovalent organic radical of from 6 to 30 carbon atoms; R2 - divalent alkylene radical having from 2

to 4 carbon atoms; Z - sugar derivative containing 5 or 6 carbon atoms; b - natural number from 0 to
12 and a - natiriral ntimber from 1 t0 & There ic a known maethod for nrodiicina immaobilized enzvmec



Crystalline structure of a whole number of enzymes with having in its composition ions of magnesium,
potassium, calcium, lithium, in their composition, i.e., metal salts, has been established. (Y.Goldgur,
EDyda, A.B.Hickman, T.M.Jenkins, R.Craigie, D.R.Davies // Proc.Natl.Acid.Sci USA 1998. V95. 616.
POLS0 915 el o Brblighan ifl. Mislerption Of Brordimasy RIAigienRRDRien ({5 pkos6lic
1994. V266 P19 1%8_6). At [tlr?é@same time there a?e?r)o wgfzs involving a purposeful synthesis of
iodine coorgiraiips odmpdumeisyvitsiacailoseld rtanbscalasguofuhydndgencbatidglyintailieee hiogilal
properties, suitable fqr implementatjon of a mechanism of action of these compounds. _. Thus, th
object of thASHbenATSE D E rARPLR EAQeAaS B%s%mmqﬁeimn%% sd QLG TBSERNAl
origin, indugﬁ%g%%@l@%ﬁfégié? agnd drug resistant TB.  Additional objectives of this

invention are to develop thod for preparation of antibacterial agent and ABA-based drug to treat
infectious diseagpe ofbanieriaf qtdime tol eeRilipaptarititzeé thrrinwentioslis thenitraass ABRes its
efficiency in vivo through activation of immunocompetent cells. Essence of invention  The technical
result is acegpmplistisenthergh vaduableldpedthek, wiittiiepsedbatsaaiivile velopsnemired cuhiglex
(INSC), formed by proteins and/or, carbohydrates, metal salts and ioding intercalated into them, while
10 obtain artHrS IR ST BT A7 B s S OHE ST S S LR RRIIL et the

complexation repglipn i conehaled IndaL siangn: et Binieretianelearany vaissians Ruticins
with metal salts; second step Is intercalation of 5-95% of the required amount of iodine into a complex
formed duripgrtheiist stadinef gsvepiskationreastiamatiadritginyonirsicengttertRisth$ropislymer,
introduction in the complexing reaction of proteins containing at least one chain-terminal amino acid
with electronadaraltingliymeisraichoppahcacshaciitesiwdavonsinaidreligepacshanigenein the
response, agﬁ the fourth stageis intercalation of the remaining amount of iodine in antibacterial agent.
In addition, é‘&%ﬂé {5140 \;erntion, an ABA was proposed, which, despite the fact that it has a
weak anti-tumoiroc"(tﬁﬂ\éity, a weak radioprotective effect, however, in conjunctiorgwith the unique ability
to recover hematopoletic function of bone marrow, could be of great practical importance for the
prevention of ppesildisiadyvassédeifects of chemo- and radiotherapy in accompamwlifig complex drug
therapy of tumors.  Another technical result is accomplished by the fact that proteins and/or
polypeptides thwlafr]é%@rmﬁﬁéw@ﬁblﬁd%l}fmﬁnnogenic activity and contain tfeast one terminal
amino acid with electron-donating functional grqups, which - when ABA is administered into body,
anchor in the a%lglaftﬂﬂ éﬂﬁﬁ M%ﬁﬁaﬁaﬁgigggptors of immunocompetent cell through
chain-terminal mﬁg_aggf@qgéggémpm@phobic and electron-donor functigngbgyoups, and specific
sites of these proteins activate immunocompetent cells of the first and the second lines of defense -
monocytes-maevaphiages and cytotoxic T-lymphocytes. Further, the invention Balades a
pharmaceutical form of the claimed ABA  Depending on the specific proposed application, the
pharmaceutical(é%éas?@&\ é@eéldir%gﬁ))the present invention can be prepared in the form of a

solution, suspension, parenteral.composition, gintment, cream,,aerosol, powder, tablets, capsules, or
other acceptablP HASIILTERR QAR S0 LA iRderadt i Sahal KN pplied or mixed
appropriately. Pharmgegutial forpy\ions maYitelUgRarmadRAtantiphdofiy | gpspoiiersn A1,
particular, pyrogen-free water, buffer or normal saline solution; b) ointments, creams, aerosols -
media, in p&2idi9a2@Qktablehonaynthalicacili vanwliwlpelratattaimr highraplpotdssiainolmissodiun)
tablets or capsules - thinners, in particular lactose, binders, lubricating substances (e.g., stearic acid),

as well as d@eiffpotHIRFHSIUGEIe s I WR)g BRlpamer, amyriiifaQluficiiisiniirtions ehger wad
present inventjon can be combined with antibacterial (e.g,, aptipiotics), antiviral, antitumaor, .
munomo TUNEHS A e RS U Br PN aR SO B T e
claimed pharmasgifiicglgpmpositions, or are indifferent toward them, but in caginatipn they expand
a therapeutic spectrum.  Moreover, according to this invention, ABA can be used as a
non-medicatedpofans(@AApttdd additive, feed additive, personal care product cdm@dhent such as
lotions, toothpaste, chewing gum, etc.) subject to observance of certain conditions. Such conditions
include, for exattpRthehlS&ilecompositions of those components only and oflly in 81 concentrations
specified in thesﬁr ﬂ%é&{%"@&fé@%f m%g)mggl%?al preparations based on a cerbqlexbcompound of the
gfu atary effec

present invention have immunomo s and may be used for the prevention of infectious
diseases, suchlﬁgﬁga,sgngkjnﬁﬂgr;[gglﬁlgydhmg@ deficiency, as well as an aglapfggen.  This
invention is based on a surprising fact that in solutions of salts of alkali and alkaline earth metals, at a
certain ionic streradelr in the presence of carbohydrate and / or protein, the conlpidanseeleased into a
solid phase in th‘f process of ipdine intercalatjon Angthe,r surprising fact, laid in the basis of th
invention is that, JAETS e SatishBE WY eRpsHirGHtalaad e T
proteins in the antimicrobial agent composition that contain sites with specific immunological function.
LIST of Figures of Drawings A claimed invention is illustrated by the following figures of the drawidgs.
Fig. 1-4 represent micrographs of different crystal structures for the preparation FS-1.  Fig. 5 shows

the dependence of the yield for calcium complex of triiodide-ion with carbohydrate on the ionic
<ctrennth EFin A chowe the denendence of the vield for the maane<iiim comnbley of triindide i0on with



protein (peptide). The reaction of ABA synthesis, according to the method claimed, proceeds
consistently by complexation reactions. At the first stage, a formation of complexes between
carbohydrates (L1), protein (L2), polymers (L3), and salts containing calcium and magnesium cations,
takes placepfo{Matiohl il rddvadhtFof krone3<amMenikied inmednsidss AldfiGind 1hBeRIIBGE2"
+ Li+ L2 F L3 <=>C a 7224 L.2. 2 [Ca2-h]fl2 *[444] In the solution, prepared for iodine
intercalatiofprineeHosiglexpliaguet iodamatite poldb¥iuncaodidiabResplgoeo K, OE[KpB)tdihs Kird/or
KI3[12]*[KI](3), There is an intercalation of iodine and/or polyiodide ion taking place in compounding
of the abovéé&aﬁeﬁge,ﬁieHm&?g&mncaﬁmgaﬁ?ﬁﬁ@%om&pa RERTHRAMIHSn B980P B RIS

and in the s e [ [stributi e . I
according tge}ﬁ?g}}l% c?né?}%ggé%p%%ﬁ%;%%rtfifgggé%{r@ : yﬁaﬁ@r ‘sfgt(g%tfgl g % _%Tf%ﬁ?;}@”}%ﬁiﬁe,
4]1/217211%dhe, Wiesids ilip@donedasia eeufodloRanion (@ (gAl3e a strong complexing agent,
just as a molecular iodine. [mgn [I-3] 444] n 4Mg 2+ n51; + + L2 L3 <=> Mg "4 [13]n5 LiL2L3 K5 - 4ri5
(5) [Mg 21n4 [J;]5 .[LIL2L3] ABA output: Ks [Li L2 L3Mg 722:]- [KI 3 ]4n, [Mg 722: |; nsLi L2 L3 ] [K
5n4 K6 [LiL2 L3 C é?é*[KlB 5724 LCa 2.1, n7Li L&Z L3l K 6"  The final product output depends on
physico-chemi&é@‘ﬁi EQLRAThst Al gﬁ%ﬂﬁ%ﬁ‘ig PEYC1Rhe unexpected fdatamadtnat tax 20ertain
ionic strength of Albokgdiigrnasivor, iatodBA-detpuiappraatius d000kks ACﬁp(gggpg B e Uligof
calculation of aSSUT%? equilibrium, tE ABA output changes (increases) with the increase In i6nic
strength (Fig. 558 é?&f@%‘éréllé fﬁl@ Qﬁmﬁgant effect of ionic strength obSeeved 01 the Hdbhplex
containing maghtsium eiie(kdg.6), which may be due to characteristics of thisq %@Iffa(@?gecid
according to Pearson .[‘Ifearson @i,li; Jourpal ACS, 1963, 85, cl. 3533. Pearson R.G. Journal Chemical
Education, 196@9%53,8& R IMIHIRAAIC chemical communication, 1968, &ires G6Hiéa BOP,
Physical chemistink954, 203, 125. Finston H.Z., Rychtman A.C., A new viewf ol agihbbgse
series. N.Y., W”eat%%gzlj'salﬁl\éego i {Sﬁc.urprising was the fact of ABA crystals formation, which
represents an iORIC p09ymer complex, in the process of extraction using the méthdd-of centrifugal
chromatography and / or drying; at that the composition of monocrystals is well-defined and constant,
which indicates f iQn indiwglual ABA compound. The ABA structure and sequence of
actions for this g@?c%%ﬁg%ﬁgf%ﬁ?a@g%?hg to method for antibacterial agent preparation claimed
after this invention, can be represented as follows (Fig. 7). In this figure, blue balls are carbon atoms,
dark blue - nitrogen atoms, yellow - chlorine atoms, red - oxygen atoms, black - magnesium atoms,
brown - lithium atoms. For the structure | AE =-106,01 kcal / mol; for the structure 1l AE =-79.12 kcal/
mol, and for the structure Il AE = -88,86 kcal / mol. Formation of complex polyionic compounds in
the carbohydrate-protein-salt system of alkali or alkaline earth metal is confirmed through
guantum-chemical calculations and UV, Fourier-transform IR spectroscopy, electron and optical
microscopy, quantum-chemical calculations data.  Within the framework of initio quantum-chemical

3-210 * methodBagletilgtEN ofaDil strirtGHalwRNBERGTREH Ry, I5R cAIEBEAEALSthE cABBHAate
was simulatel M PURIRIAOISIN Bl SR arrr'r'ldoen(?l-n%1(1)@Z}f@é%@l&@ﬁlﬁﬁ#&@é&?ﬁéﬁ’f{éﬁ%ns

residues, hi |§|ne, - with imidoz omplexation’ energy was ¢ compl) -
(E(LiC1) + M@ﬁ@p&mﬁﬁw&lﬁ[ég}'@ ﬁﬁ@etiE%ét&%‘Mﬁﬁl@ﬂ& eI RY kedhs ’(l%fﬁé,ﬂlﬁkali
structure Il AE = -79,12 kcal 7 mol; for the structure Il AE = -88,86 kcal / mol. Calculations have shown
that coordinaiétal of st )C Mgt 12 withpreneteactjvel o oftptoteln affdscaystbhyayatecise are
energetically favorable.  In intercalation of molecular iodine intq the system, the complexes IV-VII are

formed, in WHHHRhoREUMBICHAHRTS B5BRGHIIER L he BROQAHAIIRIRCFRHFSNRRBESs PAR Ithidhn
ha ogenicies QIR RALATIFIet R CUBS YS! Geid BIRAER RICHANON AR FAAPIRARR @ MapleqHler
I m S

iodine with alogenides, carbohydrates, and lateral amino acid residues of proteins sugges

that in the H%@T' 1oakEcH ﬂ‘él@iW@ﬂ@t@[ﬁ@!%@fbtﬁh%ﬁﬁ?Wé@%@ﬁ&@@plﬁ*ﬁﬁi@@@?ﬂ&%'|
Fig. 8), in which molecular iodine is coordinated by the protein, and lithium halongenides and lithium
halongenides\arkvedotuithesd, btheappessmacaten thalpeotessons tigaodsraimtdtichfiberantenmiscahar AE

for stabilization eﬂlergy of complexels. AE are calciulate as.follows: ) ..
weight (€'g. mono-, oligo- and polysacchari es% results in structure formation in
the system, and thus it acquires all properties of a colloidal system.
The presence of pharmaceutical iodine in the composition not only enhances

bactericidal and virucidal properties due to those of 1odine itself, but it also ensures



AE = Ei (compl.) - (E2 +E3),(9) where Ei is total complex energy, E2 - is total LIC1IOHC2H5 energy; E3
- total energy of 12 complex with amino-acid residue.  As can be seen from Table 4, the most stable
complex is formed with participation of arginine (structure VII), in this case |-l bond breaks; in such a
complex the, pﬁ?ﬁ@i‘%‘ﬁtﬁf replestlayTiadion agecnas pﬁﬁ‘é@ﬂiﬁde@?fﬂﬁﬁﬂ%@]? thedstabilipation eRergies
for complexes of molecular iodine with arginine (-18.17 kJ/mol), and with adenosine (-10.93 kcal/mol)
and guaninéogethe&opidswl), sudyesgetifantabinredisindadewiotie ABA composition, 12 molecule
remains in the structure of the formulation and will not form a complex with DN nucleoti(élss. In I-111
complexes |- b %dé@ﬂ&psrgap}wigw&&%ﬂeéwﬁ%eF&@malfife' SR LoRREES
are obtained it icipati oup of protein amide fragment Amide fragment is a part of
polypeptide%ﬁ@%%gﬁg%%%gﬁ 0 %@%}%{n{gécid residue of asparagine and glutamine.  The output
of final product deReredson Rivsioe-RImiCebRABIET sk IpTRAcRbsidElaiRioNTBAOggoffisiENt
n, and concentration of reagents. = Based on the data of UV, Fourier transform IR spectroscopy,

electron and 9gt%aOMorcxeatsnin@riiim%hermicdiroactlatides JMeodtnasline of roBa Gndl teglierek of
acts in formatiqn of this structure, according to the method for ABA.preparatiqn. claimed in the present
vention. SHLASHEAMS CaRB LS AIEE S¢ ROl I of 1 REARLaIR SRR ANEBLARACIE e
occurs after, J QN ' r f 0] C '

the pressur(segti)géz%%iJ ?gggboﬁig/géﬁgﬁ{ ﬁfrt}g: %@%ugﬁgg(lﬁ?s ﬁ%ﬁm&l |(%§i§%§éh§%ﬁ§6§%%@3§ r‘%te
and proteinghacioaneideyles areRankee indyebrdplayithsitterfaing! ayoiyhadidiripletsidet inmalkied, in
complexation are oriented outwards from the core protein and/or polypeptide skeletal chain, and

perform anédkpiheody ghtiteedenvadbrgenctsd termydmBrdAeRb I K dhatibrereniR al-aminaeilgnt
containing electran-donor functjonal groups, which is directly evident from the data on ABA .
omunothr Ao BRI e e BPHE A TedAEA PYABISAUR E FAB B K
carbohydraje sample s AIstRIICAIMAT oPeapriaasAvanl s Asinle"sdipgeadhallsn ihis
solution, in order to obtain complex compounds certain samples of metal salts and sodium chloride are
added to gangiatg therapprdipoateliaoid 3frendth ofiiheusalutiomberoduch A)to 6A protein sample is
dissolved in an appropriate solvent such as water, dioxane and other. In this solution, to obtain

complex compoligseettain skipres omedadsdies apaoshining chbrbakized det zygeneibkotgh
appropriate ionic strength of solution (Product B).. A sample of crystalline iodine, or iqdi

potassiim SR S GILLEARH Al ABoAHAlS SHTEAPTHRR e O Mot G 403
the solutionsgifred unfik complets,iafifs Sifse AR RIS Ens arSRIRSIMIL ALRCIUERA
and B, 70% of Product C is added in portions while stirfing. After stirrihg the reaction mixture for 1 hour
at 4243C, apdotein avith spectid romunetipimfpastotts sonthihiph adestatanedewrital-amsvioblsd
with electron-donor functional groups is added to the solution, and a final 30% iodine intercalation is

conducted SPBHIREEH pERtdAEDSE renelidingluti Statfodbicelraraptersatiily afib atesmatigenet
(ABA) (a complex. compound of.iodine with carbohydrates and/oy proteins and metal salts), is
extracted uET 0 ST GNE, FEDRAT A0 DHL S0 U B ARGt e Wit
using the kegwhRedRdSwWRRIOTHE! Parlien fonpratedmisysialom Saluion fouRIRUC RSB
tablets and capsules. Analysis of the antibacterial agent was performed by color-indication,
potentiometzimtitplione Sableriu Piofiesaicinahvilbtentefe60) e sapiflamn electipherdsisrideslentnsure

Technologies CE3D, USA), vibrational (IK) spectroscopy with Fourier transform (Thermo Electron
CorporatiorRiEBePimh asEenonl speambssde imARIel ading b ipachirh pbdhgreamplex

Lambda 35), Micr sco%%%gg%x (E?mPounds was performed in a scanning electron microscope
Quanta 20 %B”(&Eg éompany, A?. e product cytotoxicity was determined in vitro by microscopy

and using MTT'te%tlﬁ'él’@Oﬁo|§¥Eﬁé%”9?ﬁ§“@§r¢%ﬁﬁ'ﬁ‘ﬂ§ﬁ%&&1 Mpcﬁﬁti%%ﬁ& _ S!‘%h‘i’élﬁéli S
of MT-2 and H9 by micromethod in 96-well plates, incubated in an atmosphére containing 5% COZ2 at
37C (Table %)l determintiohoot &B Aevnimtaryin bibittry comcenirggiont(MEQp igainst alintisapigolaies
of MRSA and MSSA, and reference strains of Staphylococcus aureus ATCC 43300 and
StaphylocoEQRRIBRHRIATER SYPPOT M cHIfIGORY 18 SRARICfst RPRERSSH Y Kmarnegthads,

[Clinical Lahor %t r itut t MZ- tE for. diluti timi |a
suscoptbit Ao DS Al bl Kereuith et B Sl S e R PR gt
Clincal LabggaepnBiendardsssiior 00 EEAbIS Rhus SRRk AP SEUARNLbules
antibiotics against clinical isolates of MRSA and MSSA, and reference strains of Staphylococcus
aureus ATQTe48300 amdcsriptywiibc pad ymmus SNTLC @ pokstding rkasendargd HyrCsizekerdonard to
method [Eligpoulos G and Moelﬁﬁn JAntimicrobial combinations. In Antibiotics in Laboratory
Medicine, 1 éplﬁ‘ﬁoé'érﬁ(bl?éﬁ‘%, , 3&3233 '2‘3?%)-396. Williams and Wilkins Co., Baltimore, MD,
USA]. Determination of synergy by Time-Kill method was conducted in relation to control strain of
MRSA ATCC 43300 [National Committee for Clinical Laboratory Standards, Document M26-A. 4
Methods for Determining Bactericidal Activity of Antimicrobial Agents; Approved Guideline Wayne, Pa:

National Committee for Clinical Laboratory Standards, 1999]. Antimycobacterial effect of ABA FS-1
wAac <tiridied haced on arowth dvnamice of mveobactaerial ctraine nf M tiitherciilocic HR7Ryv



0.82 g of 12 and ii 1.2 g of potassium iodide are dissolved in 100 ml of water (Product B). 70 ml of the
resulting solution is poured in portions in the reactor. lodine intercalation is performed for 2 hours at 25
C, and after that the rest 15ml of Product B are added. After 1 hour, another 30 ml of Product B is

added in portions e8¢l abdirdiaroiviepalaiesd) wueho|aROnWRE: ZHIOHSK IoNIG SREU 95
the solution is 13.6.  The resulting ionic nanostructured ABS complex is extracted from the reaction
medium usiognapdexabtenapethnds fovidxsangie coestrifatate i progepias methexcire titroatoplex
FCPC (Fast Centrifugal Chromatography), and dried (Fig. 19 10(a)). Analysis results: Dextrin
Albumin PVERTIBQUGSE 1 MERIT2 CaRIPsIeBsK fra8RLFENBRIH S0 0tBE1E3 56BN 1 630d

10.62 2.21 y * * Exwﬂgl . -1.2 B synthesis i u |
the Iaborati?gfégéﬁo%@gég%i&cgg gl z%égé’l?tl rgeﬁag%i%%%/éta{f&]@ EE)RIE%}’ Gﬁ@ﬁf%ﬂerﬁ(}?gﬂg
constant stigingpdQRda whdediasoR tisaeieshin pROtaihef walehabARGITerOperaesels mailtdinad
using a thermostat "HUBER" - Ministat 230 CC2. Further, 2.5g of PVA dissolved in 150 ml of water,

4.0 g of sodnuarduieksrid¥ameon 66 ecalcivehagmaeitle disstppeopriatOnlDsAgeattrrBrs adddwhuthe

mixture is thoroughly stirred and cooled tg 43C (Prodyct A). . 4.17g of albumin is dissolved in 150 ml
of water, arPHHG 5 B RAUIET LA, U5 B e SO inle AU TOPEA o sl R aL

are added. JherieolingRaionds HRnsIReCo M r%ﬁ‘éﬁ‘?{i%egﬁg?ﬁeftﬁﬁ‘é%eﬁq{grec8f1%§8§5‘ﬂﬁ51‘ﬁofis

specified above Isre e mixtare is’stirred for 20 minutes, and after that the temperature
reaction zohgrig¢gsticed to 25C (Product B).  2.0g of 12 and 3.0g of potassium iodide are dissolved
in 100 ml of water. The resulting solution is poured in portions into the complex compound solution
(Product B). lodierggerdaygidn, isqragonadasidenatedricae 2ploring Qs sheiarsonftionmpisxe.

The resulting ionic nanostructured ABA complex.is extracted from the reaction mgdium using a
Suitabie meTURPIH ol (gt 5 T AR S oo BTSRRI AR VS5

CaClz212 complexing agents have appeared in scientific literature (O.Nimz, K.Gefler,
L.Uson, W.Saenger // Carbohydrate Research 2001. V. 336. P141-153.;
M.Noltemeyer, W. Saenger // JACS 1980.V.102:8.9.P.2710.; M.Noltemeyer, W.
Saenger // Nature.1976.V.259. 26.P.629).

Crystalline structure of a whole number of enzymes with having in its
composition ions of magnesium, potassium, calcium, lithium, in their composition,
1.e., metal salts, has been established. (Y.Goldgur, F.Dyda, A.B.Hickman,
T:M.Jenkins, R.Craigie, D.R.Davies // Proc.Natl.Acid.Sci USA 1998. V.95. Nel6.
P9150-9154.; F.Dyda, A.B.Hickman, T.M.Jenkins, A. Engelman, R.Craigie,
D.R.Davies // Science. 1994. V.266. P.1981-1986).

At the same time there are no works involving a purposeful synthesis of iodine
coordination compounds with a tailored nanoscale structure and, accordingly,
tailored biocidal properties, suitable for implementation of a mechanism of action
of these compounds.

Thus, the object of this invention is to create antibacterial agent (ABA) for the
treatment of diseases of bacterial origin, including hospital acquired diseases and
drug resistant TB.

Additional objectives of this invention are to develop a method for

preparation of antibacterial agent and ABA-based drug to treat infectious diseases
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Kl Mole fractions, % 62.35 0.02 0.01 11.40 10.40 10.74 2.2 1.15 1.73 [38/1 -1,5L2 97/2]' L3 Example
No. 3FS-1.3  ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type RtihrgefaB
2L, QVF ENGINEERING GMBH, after the constant stirring. 72.0 g of carbohydrate is hydrolyzed in
600 ml of wgteyait6AGI dERErature is maintained using a thermostat "HUBER" - Ministat 230 CC2.
Further, 1.7 g of PVA dissolved in 100 ml of water, 2.8g of sodium chloride and 1.1g of calcium
chloride dissolved Tedlmomdl ofasaiér @irethoureddntiohe imitharelicteassudhly Atiektcantyodted tvo
43C (Produgt A). .~ 2. 8 g of aI in is dissolved in 150 ml of water, and then 2.2 g of lithium chloride,

4.66 g of m L AH ISR BPSOMRABRITRISare added. The resulting solution is
transferred to the reactor When the temperature of Product A specified above is reached. The mixture

is stirred for 20 minutes, and after that the temperature in reaction zone is reduced to 25C (Product B).
lonic strength of the solution is 10.8 4.1 g of 12 and 6.0g of potassium iodide are dissolved in 100
ml of water. The resulting solution is poured in portions into the complex compound solution (Product
B). lodine intercalation is performed for 4 holissen28®f inW¢rtiepulting ionic nanostructured ABA
complex is extracted from the reaction medium using a suitable method, and dried (Fig. 10 0). Analysis
results: Dextrin Albumin PVA LiC1 NaC1 MgC12 CaC12 12 KI Mole fractions, % 0.96 0.04 0.03

24.38 22.46 22.95% 03 Rt AP Ye i s 280t {fhéd BAIBYK R 4EVelobed ABA, which

represents an ionic nanostrutured complex (INSC), formed by proteins and/or
carbohydrates, metal salts and iodine intercalated into them, while to obtain an
ordered structure of antimicrobial agent and the necessary immunotropic action,
the complexation reaction is conducted in four stages — first is interaction of
carbohydrates and proteins with metal salts; second step is intercalation of 5-95%
of the required amount of iodine into a complex formed during the first stage of
complexation reaction at a certain ionic strength; third stage is introduction in the
complexing reaction of proteins containing at least one chain-terminal amino acid
with electron-donating functional groups and a specific site, accounting for a
required immune response, and the fourth stage is intercalation of the remaining

amount of iodine in antibacterial agent.

In addition, according to the invention, an ABA was proposed, which, despite
the fact that it has a weak anti-tumor activity, a weak radioprotective effect,
however, in conjunction with the unique ability to recover hematopoietic function
of bone marrow, could be of great practical importance for the prevention of
possible adverse effects of chemo- and radiotherapy in accompanying complex

drug therapy of tumors.

Another technical result is accomplished by the fact that proteins and/or
polypeptides that are part of the ABA, have immunogenic activity and contain at

least one terminal amino acid with electron-donating functional groups, which -
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ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type RtihrgefaB 2L, QVF
ENGINEERING GMBH, after the constant stirring. 72.0 g of carbohydrate is hydrolyzed in 550 ml at
100C. Temperature is maintained using a thermostat "HUBER" - Ministat 230 CC2. Further, 1.7 g of
PVA dissolygHdR 2ABA! 9§ waiatiisiPeyEed iRdb reddst Adndhermintuiieds 4hosoughiyisiiirdiderinad0
mm, after that the temperature in reaction zone is reduced to 25C. 4.1 gof 12and 6.0g of =
potassium iodidEautatisgo ket M@B0oh| whwareocDmepesultinesHoldtiou ghp ob red-re poriahsantmthe
complex compaound solution (Product B). lodine intercalation is performed foy 4 hours at 25C.  The
resulting iofEHrRREAFSHIR M&%Bbﬁﬁ?é& W GRS RARTAE BRI STRHR

arigst | ABA' oY | it sitedie”
BV 12 1 NS Dt PLIRTETHER AR SINEE Bf CeUCRANRE IR nd AP RN
synthesis isizpndyEidstimtee: laRonaloyceasior6hBakaR Malnsy tyR R aiaBhdcy@YF

ENGINEERING GMBH, after the constant stirring. 130 g of mixture of amylase and amylopectin in the
ratio of 1:4 is dissolved in 500 ml of water at 43C. Temperature is maintained using a thermostat

"HUBER" - Ministat 230 CC2. Further, 3.0 g of PVA dissolved in 150 ml of water, 4.5 g of iu
chionie, andt 2.0 & GRS SRR SLH e DDA A EB e RIS AEA 5.0 ¢
of albumin is diss I f water, then lighi ide, 8 0 |
chIoritLJIje :inld O.I5 gq!gfggﬁiﬁragcg%ﬁd\ggére g%%gelgf%hg rr%gg%t%% ;%?ggggtﬁéns e?re& tot egrééégiggﬁl

The mixture:tsapaeditai 2Q¢vinrlites, dnthafterdbaittiavemperatia drgaeinrabin itheedoneddd 35C
(ProductB). 8.2 gof 12 and 12.1 g of potassium iodide are dissolved in 100 ml of water. The

resulting sohBH N pSRERSPItiPRIFRECHN commesitsmpoundaeitioprerrodrgByohtgromdesn
of iodine is carried out in two stages, as described in the previous examples. The resulting iopic

nanostruc ARl ABAHIE < b b D G BORSH LRI Y S s S NS
dried (Fig. Jcle)rthqﬁ'cd%%‘gl%%?@& HRUIRRAY 29%% 8@%&% > PRYIS 2 AL YurRANARYAL Gy

NaC1 MgCI2 CaC12 12 K e fracture, % 0 3.90 21.62 22.31 4.56 8.17 18.44
[384-2L2-33881rde:

a) potential formulations - filler, in particular, pyrogen-free water, buffer
or normal saline solution;

b) ointments, creams, aerosols - media, in particular vegetable or synthetic
oil, lanolin, petrolatum, or high-molecular alcohols;

c) tablets or capsules - thinners, in particular lactose, binders, lubricating
substances (e.g., stearic acid), as well as decomposition products (e.g., corn starch).

All pharmaceutical formulations under the present invention can be
combined with antibacterial (e.g., antibiotics), antiviral, antitumor,
immunomodulatory and other agents if, when combined, they provide a synergistic
effect with the claimed pharmaceutical compositions, or are indifferent toward
them, but in combination they expand a therapeutic spectrum.

Moreover, according to this invention, ABA can be used as a non-medicated
agent (BAA, food additive, feed additive, personal care product component such as
lotions, toothpaste, chewing gum, etc.) subject to observance of certain conditions.
Such conditions include, for example, the use in compositions of those components
only and only in the concentrations specified in the Codex Alimentarius.

Non-medicinal preparations based on a complex compound of the present
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Example No. 6 FS-1.5 ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RtihrgefaB 2L, QVF ENGINEERING GMBH, after the constant stirring. 24.1 g of carbohydrate is
hydrolized in 500 ml of water at 80C until a certain molar weight is reached. Temperature is

maintained jsjef oA HMRS Ehr HRRD duitislpe?RQ S Gad Hithe b 8 @IBY theigselve ivd 2 ml
of water is poured in. The mixture is thoroughly stirred and cooled to 43C (Product A).  34.0 g of T2

and 50.5 g vifectaesiud sediis ase clissslveasonddinflushaaieA RV, nexlitieglsbiatincis psusedlias
portions into the complex compound solution (Product C). Intercalation of iodine is carried out in two
stages, durfy 2RBIPEER25C.  The resulting ionic nanostructured ABA complex is extracted from

25.3, Analyes restl: LTEITUEATc DA Tl Mo Tnrmract it SR e B o
-148812 1.3 ampliNOeriSniefals, ABSceynihesimie @@Mt%{ﬂ@@ﬂﬁﬁ%@@%@ﬁé@%ﬂ@ﬁﬁ&ﬂ@rﬁﬁl&
Mainz, type RtihrgefaB 2L, QVF ENGINEERING GMBH, after the constant stirring. 24.1 g of

carbohydratanid hpdrptioting Beocnneplestes seleasaduntibaaceetath phoise weilict frosashied. 10dine
Temperature is rgaintained using a thermostat "HUBER" - Ministat 230 CC2. Further, 2.8 g of PVA
dissolved it A8 Whter, 0.8 g of sodium chloride, and 0.37 g of calcium chloride dissolved in 100

ml are poured in. T, dgﬂ)&l.lr %ﬁﬁ@gg{%&sﬂ[ﬁ ?ﬁdﬂ;l%ol?gsﬁ 43€ (Rrodiet Adion %9%%%&1‘ glbymin

is dissolved in 150 ml of water, .73g of lithium chloride, 1.55g of magnesium chioride an
0.13g of sodutabiilesidetsye edoednidir dbsdiitag shitipreisetianiiewad éa tinmietortaftentheduce
required Product A temperature specified above is reached. The mixture is stirred for 20 minutes
(Product B)raedcanerith i catiipsrepbielongedticompesisieadiibatl goptm sites wiflof spegidic
50.5 g of patassium jodide are dissolved in 100 ml of water. The resulting solution is poured in portions
in the comdlg}{%'éﬂﬂjfi’gﬁ%a% Hﬁiﬁﬁq&roduct C). Intercalation of iodine is carried out in two stages,
during 4 hours at 25C.  The resulting ionic nanostructured ABA complex is extracted from the
reaction medium using a suitable method, and dried (Fig. 10(e)). lonic strength of the solution is 27.9.
Analysis results: Carbohydrate u'tungW 8% bfCEidafds M Dyawikgds 12 KI Mole fractures, % 0.14

0006002351 3'1§30?é?§1gd6?n32r12‘[?0n 1s illustrated by the following figures of the drawings.

Fig. 1-4 represent micrographs of different crystal structures for the
preparation FS-1.

Fig. 5 shows the dependence of the yield for calcium complex of
triiodide-ion with carbohydrate on the ionic strength.

Fig. 6 shows the dependence of the yield for the magnesium complex of
tritodide ion with carbohydrates on the ionic strength.

Fig. 7 shows the formation of stable coordination compounds in the system
carbohydrate-protein-salts LiCl, MgCl,.

Fig. 8 shows the structures illustrating the interaction of molecular iodine
with lithium halides, carbohydrates, and side amino acid residues of the protein.

Fig. 9 represents a diagram of the ABA subunit formation.

Fig. 10 a-1 represents micrographs of the compounds by examples 1-9.

Fig. 11 represents a micrograph of the compound by Example 5 (FS-1).

Fig. 12 demonstrates the dynamics of survival of rats in the control and
experimental groups during 30 days after irradiation: 1) at irradiation dose of 800

R; 2) at irradiation dose of 800 R against the HRP oral administration (1.0 ml) 30

8



61.70 [26i 1.2 4970/2]-3 L3 Example No. 8 FS-1.7 ABS synthesis is conducted in the laboratory
reactor D-55122 Mainz, type RtihrgefaB 2L, QVF ENGINEERING GMBH, after the constant stirring.
130.0 g of dextrin and 3.0 g Of PVA is dissolved in 500 ml of water at 50C. Temperature is maintained
using a thepmiesiads' BBER rrddiaigtsit 230 CC2. Further, 4.0 g of sodium chloride and 2.0 g of
calcium chloride dissolved in 100 ml of water are poured in. The mixture is thoroughly stirred and
cooled to 43C (Product A). 5.0 g of albumin is dissolved in 150 ml of water, and then 4.0 g of lithium

chloride, 8.4 g of magnesium chloride and 1.0g of .sqdium c¢hloride are added. The resylting solution is
transferred to the re%F%@MF@&&@B@M&%A@@&%}@%%ﬁé‘crhsdvev@lﬁé%hed. The

mixture is stirred for 20 minutes (Product B), and after that the temperature of reaction zone is reduced

o 25C. 8.2 of Lgpd-uz R, HRAIPSTMTBIORE cre leltes 0 A00MA RGOy PSHIE ror

resulting solution is'poured irfportions in the complex compound So ne

intercalationigcarage Ui brdgtageeduing theopizadRation Of6p@pbrids dgsetvasuincidthil of
water and slowly added to the reactor. 30 minutes after the charge of IL-2, 20 ml of Product B Is added
to the reactprottiasasutiegantiacseosiragent ¢ ABPaBPex sssexpaetadritoch wighr-éhetidnnchedidm
using a suitable method, and dried (Fig. 1{(;%). lonic strength of the solution is 20.60. Analysis results:
Dextrin AlbAAHALSSEGAQLEQTRR %%Pd 183,12 12 KI Mole percent, 0.94 0.04 0.01 0.02 23.9

21.62 22.30 4.56 §,17 §3.44 cO/B%text [§P4-dk2 // p%%%’ 2li ArehEsAMPIg,NO- §02'r:1€pé®glts,ABtﬁeir

synthesis is conducted in the laboratory reactor D-55122 Mainz, type Rtihrgefa

ENGINEERHiNErfeMBbi sliigy, thed ehstaoh ktiinen dth 1 gtefwedrbedyekataimhydnolzadim O ABK
130C. Temperature is maintained using a thermostat "HUBER" - Ministat 230 CC2. Further, 3.0 g of
PVA dissolsd@ihess® ml of water, 0.3 g of sodium chloride and 0.2 g of calcium chloride dissolved in
100 ml of water ag%\goured in. Produé:t A). The mixture is th ghlélﬁgrred.and coqled to 43C.

CHHTe3 ABA 11pBBedsAtE RAEo RIS HEMTS P B1 b COVRARIN EBRING U ERSH are

D-55122 M3z LiNH-R e @R QRN [dOLhoVE HRMDARGTREY MR None of them can be

excluded or replaced by another one, otherwise the technical result will not be
obtained. Selection of both the qualitative composition of substances that form
ABA, and quantitative ratios of components, and the ionic strength interval, was
based on regularities of complex formation and numerous experimental data on the
determination of ABA antibacterial activity, depending on the composition of its

constituent components.

The qualitative composition of substances was chosen on the basis of their
biological significance and chemical properties that provide an antibacterial effect.

Carbohydrates, selected by the authors of the present invention as ligands, are
an extremely important class of natural compounds. In biology and medicine, the
value of carbohydrates consists in the dominant role assigned to them in animal
organisms, and the complexity of their functions. Carbohydrates are involved in
most biochemical processes in the form of high-molecular particles, although
many bilogic fluids contain mono- and oligosaccharides (Compressive Organic
Chemistry / Edited by E. Haslam. V. 5. Biological Compounds Pergamon Press,
19).

The main feature of the ABA, which represents a complex compound of iodine
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0.51 g of albumin is dissolved in 150 ml of water, and then 0.4 g of lithium chloride, 0.84 g of
magnesium chloride and 0.2 g of sodium chloride are added. The resulting solution is transferred to
the reactor after the required Product A temperature specified above is reached. The mixture is stirred
for 20 minutgaPeassh Flrand aitel SrghbriaRRARMG AN saRCtRNBeNSriséadecefl Ratetns wifhh-5
g of 12 and 110.0 g of potassium iodide are dissolved in 500 ml of water. The resulting solution is
poured in partipasinahetanpiocoompdomat siguioncifoodli @B patencidatiun alf muimDisicatsiehdut
in two stages, during 4 hours at 25C.  The resulting ionic nanostructured ABA complex is extracted
from the reééft?én medium using a suitable method, and dried (Fig. 10)). lonic strength of the solution is

56.3. Analysis r : tung Ci: I e frac %
0.04 0.002 001?3%{?5‘@ fé’%%’%%@i%&géé{;l ﬁﬁgﬁgﬁhﬁzﬂ’ i%%%% S %uzgl%tg%:@ﬂ%tf&%‘%gg%?w% it
was establigifepiglabhdah Feackismciivecl Mttmbothagainshvelininal isolatrsyanf catfohsHaienef -
MRSA and MSSA. MIC of antimicrobial agent was varied from 0.938 mg/ml to 0.234 mg/ml  Tests for
synergy withusxaellindrnsposhoisubsieocessand tdrogidsatmalagoiThe decline was from 256 to 64
kg/m1 for oxacillin, and from 0.234 to 0.117 jijg/m1 for ALA FS-1. FTC index for this test was O.7ﬁ,.
which can be rebBRIe NS5 bR ES SRy HSRuelis UGS BN rleC WAL P By dith (heir

cefamando@oﬁgﬁ%%?ggg%g% e in MIC of both drugs. The reduction ranged from 64 to 8 kg/m1 for

cefamandole, and m1 to 0.234 kg/m1 for ABA FS-1. FTC index for this test was 0.62,

which determing%hepoierasiioofoptbeseaivikivtiesird v ipapinitamocheyrausé estidfisinerayolétule
lincomycin has shown a decrease in MIC of both drugs. The reduction ranged from 64 kg/m1 to 8
kg/m1 for lileBMgcii dnPreseirn. 2840asgnailtpassImenibriongh ABAmembrIE, indexdforchtstsallyas
0.625, which determjnes the interaction of these antibiotics as a partial sy . BAin E S
V6 (Pt TMPLHE) FAY AOFSd oot bR CBE Sl ) LGS p ALl e SRSt of
different clagReaEFable Ghnl %ﬁo@‘&%%%%. tablp.a0d GHREIME Qe ASIAWE JPRiFRBIES (N the
respect to Mycobacterium tuberculosis, is ABA in Example 5 (FS-1). As the result of studying FS-1
antimycobagigtig@atigpagainshlyl. biwesstilosis dHHIRvh Y treypolosd MButdp with specificity to
multidrug-resistance, and M. bovis, it was established that at the drug concentrations in dilutions of
1:12.5, 1:25140¢RO5Ed &Ehﬁétéi@esuppression of reproduction of mycobacteria was observed

throughout the entire registration period. actericidal actiyity of FS-1 was evaluated in vitro usin
microntological MRS HOUE SEr A STATSIk L A QT AR S CRBEgBhpId
passaging QpAYRSIGibdeARRN Medhaidp Viureteriat ARV IOTREES LAk Ranae RS tcin
ranging from 1.750 to 0.0437 mg/ml in field Strains of mycobacteria, drug-resistant clinicarl isolates and
M. tuberculoasis &¢3I1&v hasdediffestattlistede Bactarioptatic eftehnd, FSahspobiseryedaniers, or
concentrations from 0.0218 to 0.0109 mg/ml. Bactericidal activity of FS-1 in vitro in concentration of
0.0437 mg/Fﬁilm;EtS‘rﬁﬁﬁation with anti-TB drugs, Type |, with subsequent passaging on

Levenstein-Jen edium in relatjon t seum strain.M. tubercylosis N37Rv and 8 multi-dyu
mtebvnglibent o1 bR v i CHVIVS et it S i e R
of Type |, MiSRUM SCARIYGARE MUituasiRSSIAN: FaithiNsr RIS RIACSRARA B Fleshirs AS
can be seen from Table 7, after the combined action of FS-1 with different concentrations of anti-TB
drugs, the grbwdiali ranididrligntesestzntktiaien b, Mitoo leagttdllim cubetctosts ofasomoe deterpediinds
experimental test tubes, i.e. strains were susceptible to all concentrations of anti-TB drugs of Type I, in

comparisor(aRfbaséeriabagenilss PRndia s eac Erribifap i carRehsl Hsmpraie rs(RO {480 it.

It has beeniestﬁg%rrllednir(l) v'}/o ihat g%ﬂih{;t%{éonhogtgsf% tﬁsin i(:tefj_ qguinea pigs in a dose of 5mg/kg
has reducel’the humBer gt p?aate mycobacteria‘from e ngs & infected animals, compared with

contro_l group 0%@@‘8&%%@}@&53& ﬂﬁsﬁﬂb’t‘é@‘dﬁﬁﬁd A'BiAnﬂﬁﬁ‘ Wmﬁﬁ%‘t?ﬁﬂﬁﬁf (ﬁi’é‘?al courge of
experimental tuberculosis in guinea pigs, increasing airiness of lung parenchyma twofold.” It has
been establigtthd40Wivenharghmentbif:dvafpl#a0000fcantirgBrdengy andcF&:dysta dobemf DDA
ml/kg on the 21’ déa/ after the treatment initiation results in complete disapﬁgarance of tuberculosis

5

changes in Wb reaprarnraiardesy ShilS Qi oe néargamenbr thatmeedighgrataree (0.1
According t result in Table 8, it | i that i here was a decrease in the
number of t%b% Ctﬁ?)éj@&%ﬁgm%' g%dbgsléﬁlll&és%g%g ?r%‘ﬁ c%ﬁéb%%%é%b%grance on the 35th day
after the treatmeiHeryfiatiQT. éﬂ}@fﬂ%%cﬁiéﬁ@@ﬁ%ﬁ'ﬂpﬁl@?&@ﬁ[g“&ﬁﬁéﬁﬁi@f‘%iﬁf PNe IhegniMas
registered on the 28th day after the treatment initiation. In Group 5 disappearance of tuberculosis
lesions in Iulegpaateives pelypepitbesd ol tioglr dhyngfterhhmgeaquart indatorstremgdroops e
animals infected with multiresjstant strajn of mycobacteria resistanF% to anti-TB drugs, tg[? followin
results hav8 DELIPBYsévelSH @B HE GANNE N IBErdedife Bfin l%r%]&qﬁﬁ Qlfoshnd/or
infection; in Group 7 the disappearance of tuberculosis lesions in lungs and liver was registered on the
35th day after the treatment initiation, in Group 8 a disappearance of tuberculosis lesions in lungsldhd
liver was registered on the 21' day after the treatment initiation.  Medicinal agent after the Example 5

(FS-1) in combination with anti-TB drugs, both in the group of animals infected with strains of M.
fribherciilocic HR7Rv and in the aroirin infected with miiltireacicetant etraine of mveobhacteria hac a



Animals in the control group who did not receive any treatment, tuberculosis process moved into a
generalized form with overall visceral injury (groups 1 and 2).  Although any mechanism offered to
explain the mechanism of the complex compound action should not be regarded as restrictive, it is
most likely thasraipefaniri)activity of ABA is related to: a) the structure of biologically active
carbohydrates and peptides; b) oxidizing action of iodine molecules both on the cell membrane, and
on the cell structire irediffizowbfAddActivetbebistance dndbugh tiheinee misthod of lantedalpreitasds

halogenation of DNA of mjcroorganisms; d) interferans induction in the course of impact of comple
compound SRTHHEAEY et@ﬁl@@i@?‘@ﬁ@&iv’é@ﬁﬂ@ﬂ%oH%Eytﬂ?n%é%pﬁ% aﬁd%?fé‘@é‘%@n of

T-lymphocy A [ ft s4-9in.yi r?rv agreat sser virucidal aetivity
Mol R T B R v e M i
antiviral ac%@ﬁi;ggqaﬁg{lghpgg@@ﬁgﬁgguﬁgr@@ﬁ@ﬁg;f[m(@,c JValyeof FS-1 was identified in cell
culture against laboratory strain of HIV-1 (LAI). The decline in infectivity indices for HIV virus - p24

content and reverse transcriptase - after the drug-induced action indicates the virusocidal action of the
drug against human immunodeficiency virus. Application of FS-1 at doses of 0.188 mg/ml and 0.094
mg/ml, or azidothymidine in a dése of 0.01 mg/ml resulted ing signi e in extincti S
compared t611p §ce5rogaﬁ(:7f? cslr?s(?qﬁljlg’m Y, ézd(gérease of p24 éér}ote{ngfH’l’Jrﬁblnhgﬁgﬂunodeficiency virus
(infectivity index for the virus) by 60 times (Table 12).  Application of FS-1 at doses of 0.094 mg/mi
and 0.188 mg/ml, decreased the content of reverse transcripjase - infestibify fablex for the virus s
compared wWithhedative otitref B 4arld 1.7 times. On applicaierqf:-azigatiymidine as a positive
control at a dose of 0.01 mg/ml, this figure dropped by 5 times only (Table 13). Antiviral activity of the
drug FS-1 against influenza viruse A/FPV/Rostock/34 has been established in vitro and in vivo
(Tables 14-16). Thus, survival rate of chickens infected with influenza virus at a dose of 100 .
EID50/0.1 ml aftBr Ropinliaden usscnareddtoy rsling: Husecabraobothey REBIEKLUISS Ay 0 Has
100%, and aft :58{)9 SQ}’lllaCﬂC 3 eof imsani%diGne - 28 12.53%. All control chickens that received saline
solution die%r@ 0 mor{gli{%g g*ugle &t Cytotoxicity and efficacy of ABA in Examples 1-9 have
identified three maip compounds that were tested with a view of acytgfgxicity. Toxicological studies
were condugied ki kabgratory animals in compliance with biogmﬁjjs‘tgggﬁ?s (Guide for the C4P and
Use of Laboratory Animals. Washington: National Academy Press. 1 . 'To establish parameters of
acute toxicity (LD50) ABA was administered enterally and parenterally in mice and rats.  Results of
acute toxicity of three ABA in enteral and paraenteral routes of administration in outbred mice are
shown in TableThérd 8is afl himteasalaviorsubStandmbaapdsyenpolpeodiRks Fo1 . takenterplace in
(intragastric) administration to mice and rats, FS-1 lethal effect was not achieved because the
maximum #RpeBRding adrihsisteratewatitigares incraspomibelyy afildhosenples partishes

496 mg/kg, gespectively, Macroscopic studies, of the internal organs of dead animals revealed that the
case of GRSl Ro b ABComista N RaPEH nim i At CBd R BE s Sty Lo el
by the develgpagnb it SemisatioainaReiRanthar¥ersPlood Allnessgdateraat orams btheir
animals that died. By the end of the 14th day, no abnormalities in the structure of internal"organs and
tissues havd diser alztepted propaii esitbemarphological studies in surviving animals against the
control groucl. In this case, significant injuries of mucous membranes in the gastrointestinal tract were
not identified_g?u%@igmqgeﬁicient (Ccum) was 1.85, which acddrdhnk to the international drl@
toxicity scalexcdrresponds to’the parameters of drugs with fain[thun;l]llalg\]é ‘éffect.  Further a tLdy
was conducted for chronic toxicity in rats and rabbits with intragastric method of administration for 60

days and 30 days recovery period at doses of 5.0 mg/kg (dose is equivalent to 1/100 of MTD

established in rats) and 50 mg/kg (dose equivalent to 1/10 of MTD established in rats).  Chronic
administration ot tHEfy 18k REMIUSES Grhgidg Saliset 17a cldOat ShAiena SRS GRMPIGKING

animal_s in t|§ toll?ﬁ s_"éﬁjﬂgfe gmigdﬁp%sical, hematological, and piochemical indices of blood
and urine. abnormalities in cardiac cycle have been observed. All animals kept normal macro-and

microstructure of the internal organs.  Chronic administration of the drug in rats and rabbits at a dose
of 50.0 mg/kg caused the following toxic effects. On the part of blood biogaem'gagrfazilain ters there
was a sngmp%rraaﬁelign Ijvglr Zymgs; alﬁmj@ntr[ayqqanLilrygzsg5 aspartate niriotransfe ase’ and alk gne
phosphatase, as well as components of nitrogeh metabolism: crea?ini[]p[,%arqa..@gqre a[qjlmﬂqwere
found to have venous plethora, hepatocytes with signs of degenerative changes in the cytopfasm;
there were nonerosive petechial hemorrhages observed in the stomach wall. Some animals had small
intestine coat swelling Changes of thyroid gland in animals of this group were very diverse and unique.
In general, there has been a decrease in functional activity of thyroid gland due to appearance of large
follicles and flattening of epithelium. However, studies conducted on the 90th day of the experiment
(30th day of recovery period) have shown that the identified biochemical changes and microstructlite
changes of internal organs were reversible. Reproductive toxicity was studied in mice. Females

before and during pregnancy were administered the medicine after the Example 5 intragastrically and
intramiicctilarlyv The recearch recriilte are nrecented in Tahle 10 It hae bheen ectahliched that




The data presented in Table 29 also show that starting from the 3rd month of therapy a negative
culture is significantly higher in the primary groups compared to the control one, which proves FS-1
efficiency in TB treatment.  The classical method for sputum inoculation of solid medium (Table 30)
also suggests that in patients with resistant TB receiving FS-1 in combinqt'a;p’l ‘Mtﬁ anlt'L-;I'@]drugs of
Type II,th€spedific WeigHt, of Hactefiakexdrminddoh Wit pbgativekipsults-was-signlficanth-higher (6)
compared with control after two months of therapy, Which can be tracd€aféd aftd; §'amé, 4 fdnths.
Changes in X-ray patterns of MDR tuberculosis patients receiving FS-1 in combination with anti-TB
drugs of Type Il @PI as early as after one month of therapy, the positive dynamics was
significantly higher than in the control group (placebo + TBD, type Il), that is, the resorption of
infiltration, induration of focusexséq@;ggv@s;si fkaf Favities (Table 31) start earlier.  As can be seen

in Table 32[Mere! iéﬂﬁéWelgﬂFgmrrUbsel@;;mhe—rrWn group, whereas in the control group/ bn the
contrary, the weight is decreased, and r 3 months the significant changes in body weight are

evident in group 1 and group %( da e{,a4 ' }h +ingroup 3.  Preliminary results of Phase Il
clinical trialq@&evgt@@fﬂgpg 2 i in the combined antiphthisic therapy in ggtjents with
MDR TB. Tablé 1'’ABA composition EX3diiple No. Compound 12, g/L Kl, g/L Carbohydrate, g/L
Protein PVA, g/L LiC1, g/L NaC1, g/L CaC12, g/L MgC12, g/L lonic strengh  Albumin, g/L IL-2 mg/L

1 FS-1.10.82 1.2 130.0 , _
The final product output depends on physico-chemical parameters of the

reaction (Table 2, 3).

The unexpected fact was that at a certain ionic strength of the reaction
medium, the ABA output approaches 100%.

According to results of calculation of assumed equilibrium, the ABA output
changes (increases) with the increase in ionic strength (Fig. 5, 6). There is an
especially significant effect of ionic strength observed for the complex containing
magnesium ions (Fig.6), which may be due to characteristics of this ion as a harder
acid according to Pearson [Pearson R.G., Journal ACS, 1963, 85, cl. 3533. Pearson
R.G. Journal Chemical Education, 1968, 45, cl. 643. Pearson R.G., Chemical
Communication, 1968, cl. 65, Gehlen H.Z., Physical chemistry, 1954, 203, 125.
Finston H.Z., Rychtman A.C., A new view of current acid-base series. N.Y., Wile,
1982].

Even more surprising was the fact of ABA crystals formation, which
represents an ionic polymer complex, in the process of extraction using the method
of centrifugal chromatography and / or drying; at that the composition of
monocrystals is well-defined and constant, which indicates the formation of an
individual ABA compound. The ABA structure and sequence of actions for this
structure formation, according to method for antibacterial agent preparation
claimed after this invention, can be represented as follows (Fig. 7). In this figure,
blue balls are carbon atoms, dark blue - nitrogen atoms, yellow - chlorine atoms,

red - oxygen atoms, black - magnesium atoms, brown - lithium atoms. For the
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5.0-3.03.965.01.988.413.62FS-1.22.03.0108.34.17-253.34.171.657.013.23FS-1.34.1
6.072.028-1.722281.146610.84FS-14416.0720 -1.7-- -3.025FS-1

structure I AE = -106,01 kcal / mol; for the structure II AE =-79.12 kcal/ mol, and
for the structure III AE = -88,86 kcal / mol.

Formation of complex polyionic compounds in the carbohydrate-protein-salt
system of alkali or alkaline earth metal is confirmed through quantum-chemical
calculations and UV, Fourier-transform IR spectroscopy, electron and optical

microscopy, quantum-chemical calculations data.

Within the framework of initio quantum-chemical 3-21G ** method,
calculation of I-III structures was performed (Fig. 7). In calculations the
carbohydrate was simulated with ethanol, protein skeleton — with amide, and one
of the most donor-active acid residues, histidine, - with imidozol. AE complexation
energy was calculated as follows:

AE = E(compl) - (E(LiCl) + E(ethanol) + E(amid or imidazol)

For the structure I AE = -106,01 kcal / mol; for the structure II AE = -79,12
kcal / mol; for the structure III AE = -88,86 kcal / mol. Calculations have shown
that coordination of salts LiCl, MgCl, with donor-active groups of protein and
carbohydrate is energetically favorable.

In intercalation of molecular iodine into the system, the complexes I'V-VII are
formed, in which molecular iodine is coordinated by the protein and lithium
halongenides, and lithium halogenides are coordinated by carbohydrate.

Stabilities calculation of the complexes of molecular iodine with lithium
halogenides, carbohydrates, and lateral amino acid residues of proteins suggests
that in the process of molecular iodine intercalation in the system there are
complexes formed (IV-VII Fig. 8), in which molecular iodine is coordinated by the
protein, and lithium halongenides and lithium halongenides are coordinated by

carbohydrate.

Table 4 shows the coordination bond lengths and AE for stabilization energy
of complexes.

AE are calculated as follows:

13



8.212.1130.05.0-3.04.05.02.08.420.606 FS-1.534.050.524.1 -2.8-- -25.37FS-1.6 34.0
50.524.10.93-2.80.730.930.371.5527.98 FS-1.78.212.1130.05.00.63.04.05.02.08.4

AE = E (compl.) — (E; +E3), 9)

where E; is total complex energy, E, — is total LiICIOHC,Hs energy;

E; — total energy of I, complex with amino-acid residue.

As can be seen from Table 4, the most stable complex is formed with
participation of arginine (structure VII), in this case I-I bond breaks; in such a
complex the properties of molecular iodine are not preserved. Comparison of the
stabilization energies for complexes of molecular iodine with arginine (-18.17
kJ/mol), and with adenosine (-10.93 kcal/mol) and guanine (-11, 50kJ/mol),
suggests that if arginine is included in the ABA composition, I, molecule remains
in the structure of the formulation and will not form a complex with DNA
nucleotides.

In I-IIT complexes I-I bond does not break, but is weakened only. After
arginine the most stable complexes are obtained with participation of carbonyl
group of protein amide fragment. Amide fragment is a part of polypeptide skeleton
and is a part of amino-acid residue of asparagine and glutamine.

The output of final product depends on physico-chemical parameters of the
reaction — K., stoichiometric coefficient n, and concentration of reagents.

Based on the data of UV, Fourier transform IR spectroscopy, electron and
optical microscopy, quantum-chemical calculations, the structure of ABA and
sequence of acts in formation of this structure, according to the method for ABA
preparation claimed in the present invention, schematically can be represented as
follows (Fig. 9).

Formation of ABA subunit (molecule) occurs after the influence of ionic
strength in the range from 0,015 and up to 10.2, corresponding to the pressure of
286 - 2860 kg/cm’. After the influence of such pressure (ionic strength),
carbohydrate and protein macromolecules are packed in such a way that terminal
amino acid triplets not involved in complexation are oriented outwards from the
core protein and/or polypeptide skeletal chain, and perform anchoring of

antibacterial agent on the cell membrane through chain-terminal amino acids,

14



20.60 9 FS-1.8 74.5110.013.10.51-3.00.40.50.20.84 56.3 Table 2 - Output of complex Mg2 +
n413-n6 depending on '2 excess compared to the stoichiometric content,% Calculated 78 86 94
Experimental 74 82 93 12 excess from OT 0 20 50 Table 3 - Output of complex Ca2+11513-112

depending eprdidexhessctestisieddadhersiieliamelio apstenhithCrlcH iRy 134 &hEfperinasal
68 76 85 12 excess from OT 0 20 50 Table 4 - Spatial (lengths of coordination bonds (A)) and
energy (stadiiteation\dBrgyna) ketiopiy cleractegistios bélaw.complexes. 111111 1V

A method for the claimed ABA preparation is the following:

A carbohydrate sample is dissolved in an appropriate solvent such as water,
dioxane and other. In this solution, in order to obtain complex compounds certain
samples of metal salts and sodium chloride are added to generate the appropriate
1onic strength of the solution (Product A).

A protein sample is dissolved in an appropriate solvent such as water,
dioxane and other. In this solution, to obtain complex compounds certain samples
of metal salts and sodium chloride are added to generate the appropriate ionic
strength of solution (Product B).

A sample of crystalline iodine or iodine and potassium iodide is dissolved in
an appropriate solvent such as chloroform, hexane and others, and the solution
stirred until complete iodine dissolving (Product C).

Then to the mixture of Products A and B, 70% of Product C is added in
portions while stirring. After stirring the reaction mixture for 1 hour at 42+43°C, a
protein with specific immunothropic functions containing at least one terminal
amino acid with electron-donor functional groups is added to the solution, and a
final 30% 1odine intercalation is conducted by adding in portions the remaining
30% of Product C. The resulting antibacterial agent (ABA) (a complex compound
of iodine with carbohydrates and/or proteins and metal salts), is extracted using a
suitable method, and dried. A drug based on this antibacterial agent was prepared
using the known methods, in a form of a solution for oral administration, solution
for parenteral use, tablets and capsules.

Analysis of the antibacterial agent was performed by color-indication,
potentiometric titration (Sartorius Professional Meter PP-50), capillary
electrophoresis (Agilent Technologies CE3D, USA), vibrational (IK) spectroscopy
with Fourier transform (Thermo Electron Corporation Nicolet 6700), electron
spectroscopy in ultraviolet and visible spectrum (PerkinElmer Lambda 35).

Microscopy of complex compounds was performed in a scanning electron
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Li-12.932.96 2.97 2.80 N(0)-1 2.46 2.40 2.76 2.18 |-1 2.76 2.82 2.72 3.03 -4E 16.60 14.26 6.25 24.25
Table 5 - CC 50 and MNC for different series of the substance FS-1 in MDCK cell culture after 72-hour
incubation Drug name Drug dilutions CC 50 MNC FS-1 1:20 1:80 ABA-1 1:50 1:100 ABA-2 1:800

1:3200 AB%ﬁ&'@é&ﬂ,@@hﬁ‘%ﬁmﬁggﬁm Mﬁaﬁﬁ,ﬂfﬁgkg.ZOO ABA-6 1:5063 1:6000 ABA-7
The product cytotoxicity was determined in vitro by microscopy and using
MTT-test in monolayer subinoculated cell cultures RD, MDCK, MRC-5,
suspension cultures of MT-2 and H9 by micromethod in 96-well plates, incubated

in an atmosphere containing 5% CO, at 37°C (Table 5).

Determination of ABA minimum inhibitory concentration (MIC) against clinical
isolates of MRSA and MSSA, and reference strains of Staphylococcus aureus
ATCC 43300 and Staphylococcus aureus ATCC 29213 was conducted by serial
dilution method in culture medium [Clinical Laboratory Standards Institute,
Document M7-A7. Methods for dilution antimicrobial susceptibility tests for
bacteria that grow aerobically;, Approved standard-7 th Edition, Wayne, Pa:
Clincal Laboratory Standards Institute, 2006] (Table 6).

Studies of ABA synergistic action with antibiotics against clinical isolates of
MRSA and MSSA, and reference strains of Staphylococcus aureus ATCC 43300
and Staphylococcus aureus ATCC 29213 were conducted by Checkerboard method

[Eliopoulos G and Moellering R. Antimicrobial combinations. In Antibiotics in
Laboratory Medicine, 1996, 4rd edn (Lorian, V., Ed.), Pcl. 331-396. Williams and
Wilkins Co., Baltimore, MD, USA].

Determination of synergy by Time-Kill method was conducted in relation to
control strain of MRSA ATCC 43300 [National Committee for Clinical Laboratory
Standards, Document M26-A. Methods for Determining Bactericidal Activity of

Antimicrobial Agents; Approved Guideline Wayne, Pa: National Committee for
Clinical Laboratory Standards, 1999).

Antimycobacterial effect of ABA FS-1 was studied based on growth dynamics of
mycobacterial strains of M.tuberculosis H37Rv, M.tuberculosis MS-115 and
M.bovis Bovinus in enriched liquid medium Middlebrook 7H9 in the presence of
different concentrations of the product, compared with the growth of these strains
on a medium containing no drugs, and on a medium containing the first-line agent

isoniazid at concentration of 0.1 pg /ml. The studies were conducted in triplicates.
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1:565 1:1500 ABA-8 1:3637 1:6400 Table 6 - Bactericidal activity against microorganisms of
different pathogenicity groups Microorganism name  Minimum inhibitory concentration of the
complex compound after the Example, mg/ml 1234 5 67 8 9 Escherichia coli INMIA 5002 (ATCC

113083) 2.5 GloWil? &eletton Brakesehir GoBUNMIM223R 2:@tdrhaked2grdwiiR - peidh¥ipaesaufor
aureus INMIA523325111151125
cultures Bactec MGIT 960 (Becton Dickenson, USA) in special MGIT tubes.
Growth detection of mycobacterial cultures was performed every hour using
Epicenter software (Becton Dickenson, USA).

To study antituberculous effect of the product made from ABA in Example 5
(FS-1) an aerogenic infection model was used in female albino guinea pigs.
Inoculation was performed in aerosol chamber "GlasCol" with a dose of 150 CFU
of M. tuberculosis H37Rv per a lung.

To study antituberculous effect of FS-1 the Dunkin Hartley line guinea pigs
were used. The inoculation was carried out intramuscularly on the basis of 0.5 ml
of suspension containing = 307 - 692 of M. tuberculosis H;;R, bacterial bodies in 1
ml per animal.

Determination of ABA antiviral action in vitro against influenza virus
A/FPV/Waybrige/78/H7N7 and herpes simplex virus, strain “Victory”, was
performed using micromethod on subinoculated MDCK and RD cell cultures.
Substances were added in concentrations equal to 1/2, 1/4, 1/8, 1/16 of the
maximum tolerated concentration (MTC).

The study of FS-1 antiviral action against human immunodeficiency virus
HIV-1 (LAI) was conducted in cell culture MT-2 (human T-lymphoblastoid cells
transformed with HTLV-1 virus), with azidothymidine as the reference substance.

The source of virus-containing material was a culture fluid of N9/HTLV-111B
line cells, chronically infected with human immunodeficiency virus HIV-1 strain
(LAD).

Evaluation of FS-1 mutagenic activity in the Ames test was carried out in 4
mutagenic (auxotrophic for histidine) strains of Salmonella thyphymurium: TA 98,
TA 100, TA 102, and TA 1535 with metabolic activation and without metabolic
activation.

The study of DNA-damaging activity of FS-1 in the comet assay was
performed in vitro in the mouse lymphoma cell line L5178Y and human hepatoma

cell line HepG2.
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Serratia marcescens INMIA 5251 (ATCC 9986. Bu 211. IFO 3736)2.51112551125
Mycobacterium spp INMIA 5237 (maxim B-5) 7111 0.0437 7 1 1 7 Pseudomonasuorescens 25111
0.5251125 INMIA 5248 (ATCC948. CCEB 295) Bacillus subtilis INMIA 1820 (ATCC 6633) 1

1110511 The study of ABA cytogenetic activity was performed by taking account of
chromosome aberrations in bone marrow leukocytes of mammals in vivo in mice.

The study of ABA cytogenetic activity was performed using micronucleus
test in polychromatic and orthochromatic erythrocytes of mice’s bone marrow cells
in vivo.

The study of dominant lethal mutations in spermatozoa in mammals when
administered FS-1 was performed in vivo in mice.

Most of the examples given in the invention description that illustrate the
ABA effectiveness against pathogenic microorganisms, including museum and
clinical isolates of multidrug-resistant (MDR) Mycobacterium tuberculosis belong
to the ABA-based drug after Example 5 (FS-1), without being limited to them.

Experiments for studying radioprotective properties of the drug ABA FS-1
were conducted in white rats weighing 190-200g and white mice weighing 22-25g.
In irradiation experiments the animals were exposed to single uniform radiation in
RUM-17 therapeutic x-ray apparatus (180kV, 10mA, filters 0.5 mm Cu + 1.0 Al,
focal distance - 40 cm, radiation dose rate - 178 R/min) in doses of 800 R
(radiation doses close to LD50).

Induction of myelosuppression with ABA FS-1 was performed by the
method of [Galoyan A.A., Korochkin L.I., Rybalkina E.J., Pavlova G.V., Saburina
ILN., Zaraiski E.I.,, Galoyan N.A., Davtyan T.K., Bezirganyan K.B., Revishchin
A.V. Hypothalamic proline-rich polypeptide enhances bone marrow
colony-forming cell proliferation and stromal progenitor cell differentiation // Cell
Transplantation. — 2008. — Vol. 17. — P. 1061-1066].

Sampling of peripheral blood and bone marrow of animals was carried out
by the method of [Bezirganyan KB, Davtyan TK, Galoyan AA Hypothalamic
proline rich polypeptide regulates hematopoiesis / / Neurochem. Res. - 2010. - Vol.
35. - CL. 917-924. Gershanovich M.L., Paikin M.D. Symptomatic treatment of
malignancies. 2™ ed. - Moscow: Medicine, 1986. — 285p.].

Assessment of myelosuppression was performed by counting the absolute

and relative content of leukocytes, lymphocytes and monocytes in peripheral blood
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1 1 Bacillus cereus INMIA 2111 (ATCC 11778) 30 30 10 10 0.5 30 10 30 30 Bacillus coagulans INMIA
1906 (Bul56. NCIB 8041) 10 10 10 10 0.5 10 10 10 10 Candida albicans INMIA 801355305155
10 10 Kloeckera brevis INMIA 8018511515 1 10 10 Aspergillus versicolor VICM F- 837 10 10 30

10510  using an automated hematology analyzer Celly v 2.20, Hycel Diagnostics.

The recovery of bone marrow hematopoietic function was estimated using
clonogenic test. [Bezirganyan K.B., Davtyan T.K., Galoyan A.A. Hypothalamic
proline rich polypeptide regulates hematopoiesis / / Neurochem. Res. - 2010. - Vol.
35. - CL. 917-924], by determining the number of granulocyte-monocyte
colony-forming (CFU-GM) progenitor bone marrow cells. For this purpose, bone
marrow cells were cultured in a medium Methocult™ GF R3774, containing
methylcellulose and growth factors, progenitor cells (stem cell factor, GM-CSF
and IL-3), StemCell Technologies Inc (cat Ne 03774).

Example No.1 FS-1.1

ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RithrgefiB 2L, QVF ENGINEERING GMBH, after the constant stirring.
Temperature is maintained using thermostat “HUBER” - Ministat 230 CC2. 130g
of carbohydrate is dissolved in 500 ml of water at 50°C. Further, 3.0g of sodium
chloride and 1.98mg of calcium chloride dissolved in 100ml of water are added.
The mixture is thoroughly stirred and cooled to 43°C (Product A).

5.0 g of albumin are dissolved in 150 ml of water and then 3.96g of lithium
chloride, 8.4g magnesium chloride and 2.0g of sodium chloride added (Product
B). 135 ml of the resulting solution is poured in the reactor. Reactor mixture is
agitated for 20 minutes, and after that the solution temperature reduced to 25 °C.

0.82 gof I, and u 1.2 g of potassium iodide are dissolved in 100 ml of water
(Product B). 70 ml of the resulting solution is poured in portions in the reactor.
Todine intercalation is performed for 2 hours at 25 °C, and after that the rest 15ml
of Product B are added. After 1 hour, another 30 ml of Product B 1s added in
portions into reactor, and iodine intercalation is completed within 2 hours.

Ionic strength of the solution is 13.6.

The resulting ionic nanostructured ABS complex is extracted from the
reaction medium using a suitable method, for example, centrifugal chromatography

method in “Kromaton” FCPC (Fast Centrifugal Chromatography), and dried (Fig.
19



10 10 10 Aspergillus flavus INMIA 8134 (VICIVI F -747) 10 10 30 10510101010 Table 7 - The
results of combined action of the medicinal agent after the example of a number of susceptible and
multiresistant strains of Mycobacterium tuberculosis FS-1 the drug 0.043'7 mg/ml Strains
Concentratipg(@fypnti-tuberculosis drug K H (gg/ml) S (gg/ml) E (9g/ml) R (gg/ml) 1.05.05.0 10.0
2.05.040.0 FS-16*sssssss

Analysis results:

PVA LiCl NaCl | MgCl, | CaCl, L KI

Dextrin
Albumin

Mole
fractions, | 0.40 0.59 63.58 0.02 0.01 11.62 | 10.62 2.21 10.95
%

[5280L, -1,5L, -331,]- L,
Example No.2 FS-1.2

ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RiihrgefdB 2L, QVF ENGINEERING GMBH, after the constant stirring. 108.3g of
dextran is dissolved in 500 ml of water at 45°C. Temperature is maintained using a
thermostat “HUBER” - Ministat 230 CC2. Further, 2.5g of PVA dissolved in 150
ml of water, 4.0 g of sodium chloride and 1.65g of calcium chloride dissolved in
100ml of water, are added. The mixture is thoroughly stirred  and cooled to 43°C
(Product A).

4.17g of albumin is dissolved in 150 ml of water, and then 3.3g of lithium
chloride, 7.0g of magnesium chloride and 0.17g of sodium chloride are added. The
resulting solution is transferred to the reactor when the temperature of Product A
specified above is reached. The mixture is stirred for 20 minutes, and after that the
temperature of reaction zone is reduced to 25°C (Product B).

2.0g of I, and 3.0g of potassium iodide are dissolved in 100 ml of water. The
resulting solution is poured in portions into the complex compound solution
(Product B). Todine intercalation is performed for 4 hours at 25°C.

Ionic strength of the solution is 13.2.
The resulting ionic nanostructured ABA complex is extracted from the

reaction medium using a suitable method, and dried (Fig. 10 (b)).

Analysis results:
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+++ without FS-1 rrrrrrr+++ FS-11*sssssss+++without FS-1 rrrrrrr+++ FS-17*ssssSs
S S +++ without FS-1 rrr

=
é g PVA LiCl NaCl | MgCl, | CaCl, ID) KI
% 2
A <
Mole
fractions, | 62.35 0.02 0.01 11.40 | 10.40 | 10.74 2.2 1.15 1.73
%

[38L, -1,5L, -971,]- L,
Example No. 3 FS-1.3

ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RiihrgefaB 2L, QVF ENGINEERING GMBH, after the constant stirring. 72.0 g of
carbohydrate is hydrolyzed in 600 ml of water at 60°C. Temperature is maintained
using a thermostat “HUBER” - Ministat 230 CC2. Further, 1.7 g of PVA
dissolved in 100 ml of water, 2.8g of sodium chloride and 1.1g of calcium chloride
dissolved in 100ml of water are poured in. The mixture is thoroughly stirred  and
cooled to 43°C (Product A).

2.8 g of albumin is dissolved in 150 ml of water, and then 2.2 g of lithium
chloride, 4.66 g of magnesium chloride and 0.8 g of sodium chloride are added.
The resulting solution is transferred to the reactor when the temperature of Product
A specified above is reached. The mixture is stirred for 20 minutes, and after that
the temperature in reaction zone is reduced to 25°C (Product B).

Ionic strength of the solution is 10.8

4.1 g of I, and 6.0g of potassium iodide are dissolved in 100 ml of water.
The resulting solution is poured in portions into the complex compound solution
(Product B). Todine intercalation is performed for 4 hours at 25°C.

The resulting ionic nanostructured ABA complex is extracted from the

reaction medium using a suitable method, and dried (Fig. 10 (¢)).

Analysis results:
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rrrr+++ FS-1510*sssssss+++without FS-1 rrrrrrr+++ FS-1516*sssssss+++ without
FS-1 rrrrrrr+++

= é PVA LiCl NaCl | MgCl, | CaCl, I, KI
i |2
A <
Mole
fractions, | 0.96 0.04 0.03 24.38 | 22.46 | 22.95 4.65 7.57 16.96
%

[611L, -24L, -2941,] L,
Example No. 4 FS-14

ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RiihrgefidB 2L, QVF ENGINEERING GMBH, after the constant stirring. 72.0 g of
carbohydrate is hydrolyzed in 550 ml at 100°C. Temperature is maintained using a
thermostat “HUBER” - Ministat 230 CC2. Further, 1.7 g of PVA dissolved in 250
ml of water is poured in (Product A). The mixture is thoroughly stirred during 20
min, after that the temperature in reaction zone  is reduced to 25°C.

4.1 g of I, and 6.0g of potassium iodide are dissolved in 200 ml of water.
The resulting solution is poured in portions into the complex compound solution
(Product B). Todine intercalation is performed for 4 hours at 25°C.

The resulting ionic nanostructured ABA complex is extracted from the
reaction medium using a suitable method, and dried (Fig. 10 (d)).

Ionic strength of the solution is 3.02.

Analysis results:

Carbohydrate PVA I KI
Mole fractions, % 29.67 66.45 3.78 0.10

[37L, -2941,]- L,
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FS-1517*sssssss+++without FS-1 rrrrrrr+++ FS-1518*sssssss+++without FS-1 rrrr
rrr+++FS-1797*sssss

Example No.5 FS-1

ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RiihrgefdaB 2L, QVF ENGINEERING GMBH, after the constant stirring. 130 g of
mixture of amylase and amylopectin in the ratio of 1:4 is dissolved in 500 ml of
water at 43°C. Temperature is maintained using a thermostat “HUBER” - Ministat
230 CC2. Further, 3.0 g of PVA dissolved in 150 ml of water, 4.5 g of sodium
chloride, and 2.0 g of calcium chloride dissolved in 100 ml of water are poured in
(Product A).

5.0 g of albumin is dissolved in 150 ml of water, and then 4.0 g of lithium
chloride, 8.4 g of magnesium chloride and 0.5 g of sodium chloride are added. The
resulting solution is transferred to the reactor. The mixture is stirred for 20 minutes,
and after that the temperature of reaction zone is reduced to 25°C (Product B).

8.2 gof I, and 12.1 g of potassium iodide are dissolved in 100 ml of water.
The resulting solution is poured in portions into the complex compound solution
(Product B). Intercalation of iodine is carried out in two stages, as described in the
previous examples.

The resulting ionic nanostructured ABA complex is extracted from the
reaction medium using a suitable method, and dried (Fig. 11).

Ionic strength of the solution is 20.60.

Analysis results:

=
E g= PVA LiCl NaCl | MgCl, | CaCl, I, KI
g | B
<€ <
Mole
fracture, 0.94 0.04 0.02 23.90 | 21.62 | 22.31 4.56 8.17 | 18.44
%

[38L, - 2L, -3331,] L,
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Ss+++without FS-1 rrrrrrr+++ FS-11-137RvsSssssss+++without FS-1 rrrrrrr+++ Note:
R - resistant; S - sensitive; R - Rifampicin; I-1 - Isoniasid; * - multidrug-resistant strain; S -
streptomycin; E - ethambutol;+++ confluent growth Table 8 - Tuberculous lesions in organs of guinea
pigs Group RNRamipR Ne6! Gtrogustiprsof infection (days) Time after beginning of treatment (days)

ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RiihrgefaB 2L, QVF ENGINEERING GMBH, after the constant stirring. 24.1 g of
carbohydrate is hydrolized in 500 ml of water at 80°C until a certain molar weight
1s reached. Temperature is maintained using a thermostat “HUBER” - Ministat 230
CC2. Further, 2.8 g of PVA dissolved in 150 ml of water is poured in. The
mixture is thoroughly stirred and cooled to 43°C (Product A).

34.0 g of I, and 50.5 g of potassium iodide are dissolved in 100 ml of water.
The resulting solution is poured in portions into the complex compound solution
(Product C). Intercalation of iodine is carried out in two stages, during 4 hours at
25°C.

The resulting ionic nanostructured ABA complex is extracted from the
reaction medium using a suitable method, and dried (Fig. 10 (d)).

Ionic strength of the solution is 25.3.

Analysis results:

Carbohydrate PVA I KI

Mole fractures, % 0.16 0.02 30.50 69.32

[8L,-14881,] L,
Example No.7 FS-1.6

ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RiihrgefidB 2L, QVF ENGINEERING GMBH, after the constant stirring. 24.1 g of
carbohydrate is hydrolized in 500 ml of water at 100°C until a certain molar weight
is reached. Temperature is maintained using a thermostat “HUBER” - Ministat 230
CC2. Further, 2.8 g of PVA dissolved in 150 ml of water, 0.8 g of sodium chloride,
and 0.37 g of calcium chloride dissolved in 100 ml are poured in. The mixture is
thoroughly stirred and cooled to 43°C (Product A).

0.93g of albumin is dissolved in 150 ml of water, and then 0.73g of lithium
chloride, 1.55g of magnesium chloride and 0.13g of sodium chloride are added.
The resulting solution is transferred to the reactor after the required Product A

temperature specified above is reached. The mixture is stirred for 20 minutes
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Number of tuberculous lesions in organs Lungs Liver Group 1 Control Animals, infected with M.
tuberculosis H37Rv 39 1012 46 11 15 53 26 31 55 2534 59 27 40 Group 2 Control animals
infected with multiresistant mycobacterium strains 39 14 11 46 13 14

(Product B) and after that the temperature of reaction zone is reduced to 25 °C.

34.0 g of I, and 50.5 g of potassium iodide are dissolved in 100 ml of water.
The resulting solution is poured in portions in the complex compound solution
(Product C). Intercalation of iodine is carried out in two stages, during 4 hours at
25°C.

The resulting ionic nanostructured ABA complex is extracted from the
reaction medium using a suitable method, and dried (Fig. 10(e)).

Ionic strength of the solution is 27.9.

Analysis results:

Q
=
% i PVA LiCl | NaCl | MgCl, | CaCl, I, KI
2 | 5
5 =
@) <

Mole

fractures, | 0.14 0.006 0.02 3.51 3.23 3.31 0.68 27.23 | 61.70
%

[26L, - L, -49701,] 3L,
Example No.8  FS-1.7
ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type

RiihrgefaB 2L, QVF ENGINEERING GMBH, after the constant stirring. 130.0 g
of dextrin and 3.0 g Of PVA is dissolved in 500 ml of water at 50°C. Temperature is
maintained using a thermostat “HUBER” - Ministat 230 CC2. Further, 4.0 g of
sodium chloride and 2.0 g of calcium chloride dissolved in 100 ml of water are
poured in. The mixture is thoroughly stirred and cooled to 43°C (Product A).

5.0 g of albumin is dissolved in 150 ml of water, and then 4.0 g of lithium
chloride, 8.4 g of magnesium chloride and 1.0g of sodium chloride are added. The
resulting solution is transferred to the reactor after the required Product A
temperature specified above is reached. The mixture is stirred for 20 minutes

(Product B), and after that the temperature of reaction zone is reduced to 25°C.

8.2 gof I, and 12.1g of potassium 1odide are dissolved in 100ml of water. 70
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53 18 14 57 27 31 60 30 42 Group 3 Test animals infected with M. tuberculosis H37R, and treated
with TBD 397 1718 4614118 532197 602832 6735 Group 4 Test animals infected with M.
tuberculosis H37R, and treated with FS-1 39

ml of the resulting solution is poured in portions in the complex compound
solution (Product B). Iodine intercalation is carried out in two stages during 4
hours at 25°C.

0.6g of IL-2 is dissolved in 150 ml of water and slowly added to the reactor.
30 minutes after the charge of IL-2, 20 ml of Product B is added to the reactor. The
resulting ionic nanostructured ABA complex is extracted from the reaction medium
using a suitable method, and dried (Fig. 10(f)).

Ionic strength of the solution is 20.60.

Analysis results:

IL-2 | PVA | LiCl | NaCl | MgCl, | CaCl, L KI

Dextrin
Albumin

Mole percent,

%

0.94

S
=
=

0.01 0.02 | 239 | 21.62 | 22.30 | 4.56 8.17 | 18.44

[79L, -3L, - 11-2-6841,]- 2L,

Example No.9  FS-1.8
ABS synthesis is conducted in the laboratory reactor D-55122 Mainz, type
RiihrgefidB 2L, QVF ENGINEERING GMBH, after the constant stirring. 13.1 g of

carbohydrate is hydrolyzed in 100 ml at 130°C. Temperature is maintained using a
thermostat “HUBER” - Ministat 230 CC2. Further, 3.0 g of PVA dissolved in 150
ml of water, 0.3 g of sodium chloride and 0.2 g of calcium chloride dissolved in
100 ml of water are poured in (Product A). The mixture is thoroughly stirred and
cooled to 43°C. Cunre3 ABA mpoBoasar B naboparopuom peaxrope ¢pupmbl «QVF
ENGINEERING» GMBH D-55122 Mainz tun RiihrgefdB 2L npu nocrossHHOM
nepeMenIMBaHuu.

0.51 g of albumin is dissolved in 150 ml of water, and then 0.4 g of lithium

chloride, 0.84 g of magnesium chloride and 0.2 g of sodium chloride are added.
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71113 4614109 532147 6028 6533 Group5 Test animals infected with M. tuberculosis
H37R, and treated with TBD and FS-1397 167 461465 5321 6028 6735

The resulting solution is transferred to the reactor after the required Product A
temperature specified above is reached. The mixture is stirred for 20 minutes
(Product B), and after that the temperature in reaction zone is reduced to 25°C.

74.5 g of I, and 110.0 g of potassium iodide are dissolved in 500 ml of water.
The resulting solution is poured in portions in the complex compound solution
(Product B). Intercalation of iodine is carried out in two stages, during 4 hours at
25°C.

The resulting ionic nanostructured ABA complex is extracted from the
reaction medium using a suitable method, and dried (Fig. 10(g)).

Ionic strength of the solution is 56.3.

Analysis results:

2
s =
ho) =
Z § PVA | LiCl | NaCl | MgCl, | CaCl, | I KI
£ =
@)
Mole
fractures, | 0.04 | 0.002 | 0.01 | 096 | 087 | 09 | 0.18 |29.8 | 67.31
%

[25L, - L, -195751,] 7L,

In biological activity testing it was established that ABA FS-1 is active in
vitro both against clinical isolates, and control strains of MRSA and MSSA. MIC
of antimicrobial agent was varied from 0.938 mg/ml to 0.234 mg/ml.

Tests for synergy with oxacillin have shown a decrease in MIC of both drugs.
The decline was from 256 to 64 ng/ml for oxacillin, and from 0.234 to 0.117 pg/ml
for ALA FS-1. FIC index for this test was 0.75, which can be regarded as a partial
synergy between the tested drugs.

Test for synergy with cefamandole has shown a decrease in MIC of both
drugs. The reduction ranged from 64 to 8 pg/ml for cefamandole, and from 0.469
ug/ml to 0.234 pg/ml for ABA FS-1. FIC index for this test was 0.62, which

determines the interaction of these antibiotics as a partial synergy.
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Group 6 Test animals infected with multiresistant strains of mycobacteria and treated with TBD 39 7 11
14 46141416 53212124 60282023 67353527 Group 7 Testanimals infected with
multiresistant strains of mycobacteria and treated with FS-1 397 12 14 4614109 53214

Test for synergy with lincomycin has shown a decrease in MIC of both drugs.
The reduction ranged from 64 pg/ml to 8 pg/ml for lincomycin, and from 0.234
mg/ml to 0.117 mg/ml for ABA FS-1. FIC index for this test was 0.625, which
determines the interaction of these antibiotics as a partial synergy.

ABA in Examples 1-9 (FS-1.1 - FS-1.8) has a greater or lesser bactericidal
activity against pathogenic microorganisms of different classes (Table 6). The most
acceptable and effective one, as follows from Table 6, with respect to
Mycobacterium tuberculosis, is ABA in Example 5 (FS-1).

As the result of studying FS-1 antimycobacterial action against
M.tuberculosis H37Rv, M.tuberculosis MS-115 with multidrug-resistance, and M.
bovis, it was established that at the drug concentrations in dilutions of 1:12.5,
1:25 and 1:50 a complete suppression of reproduction of mycobacteria was
observed throughout the entire registration period.

Bactericidal activity of FS-1 was evaluated in vitro using a microbiological
method of double serial dilutions in Shkolnikova liquid medium, with subsequent
passaging on Levenstein-Jensen medium. In vitro bactericidal activity of FS-1 at
concentrations ranging from 1.750 to 0.0437 mg/ml in field strains of
mycobacteria, drug-resistant clinical isolates and M. tuberculosis N37Rv has been
established. Bacteriostatic effect of FS-1 is observed in concentrations from
0.0218 to 0.0109 mg/ml.

Bactericidal activity of FS-1 in vitro in concentration of 0.0437 mg/ml in
combination with anti-TB drugs, Type I, with subsequent passaging on
Levenstein-Jensen medium in relation to museum strain M. tuberculosis N37Rv
and 8 multi-drug resistant strains, was evaluated. The research identified, with
various concentrations of anti-TB drugs of Type I, museum sensitive and
multidrug-resistant strains. The results are presented in Table 7.

As can be seen from Table 7, after the combined action of FS-1 with different
concentrations of anti-TB drugs, the growth of multidrug resistant strains of
Mycobacterium tuberculosis was not detected in experimental test tubes, i.e. strains

were susceptible to all concentrations of anti-TB drugs of Type I, in comparison
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560282 6635 Group 8 Testanimals infected with multiresistant strains of mycobacteria and
treated with TBD and FS-1 397 1317 461437 5321 6028 6735 Table9-Haemagglutinin
titre of the residual influenza virus HAU Substance name Substance content' mg/ml Virus dilutions

Titr,HAU  with the museum strain, where susceptibility was observed both with FS-1, and
without it.

It has been established in vivo that administration of FS-1 to infected guinea
pigs in a dose of Smg/kg has reduced the number of plated mycobacteria from the
lungs of infected animals, compared with control group of animals. ABA FS-1 has
a pronounced anti-inflammatory effect on the clinical course of experimental
tuberculosis in guinea pigs, increasing airiness of lung parenchyma twofold.

It has been established in vivo that the combined application of anti-TB drugs
and FS-1 in a dose of 0.3 ml/kg on the 21 day after the treatment initiation results
in complete disappearance of tuberculosis changes in the organs of animals,
regardless of the type of resistance of the infecting strain.

According to the results presented in Table 8, it is evident that in Group 3
there was a decrease in the number of tuberculosis lesions in lungs observed, and
their complete disappearance on the 35™ day after the treatment initiation. In Group
4 disappearance of tuberculosis lesions in lungs and liver was registered on the 28"
day after the treatment initiation. In Group 5 disappearance of tuberculosis lesions
in lungs and liver was registered on the 21% day after the treatment initiation.

In groups of animals infected with multiresistant strain of mycobacteria
resistant to anti-TB drugs, the following results have been observed: in Group 6
there was a progressive clinical course of tuberculosis infection; in Group 7 the
disappearance of tuberculosis lesions in lungs and liver was registered on the 35"
day after the treatment initiation, in Group 8 a disappearance of tuberculosis
lesions in lungs and liver was registered on the 21% day after the treatment
initiation.

Medicinal agent after the Example 5 (FS-1) in combination with anti-TB
drugs, both in the group of animals infected with strains of M. tuberculosis H37Rv,
and in the group infected with multiresistant strains of mycobacteria, has a
therapeutic effect on the clinical course of tuberculosis. Pathological changes that
are typical in tuberculosis disappear after 21 and 28 days respectively (groups 4

and 7).
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1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256 12345678910 11 FS-1 0.188 0 0.094 ++++ ++++
4 0.047 ++++ ++++ ++++

Animals in the control group who did not receive any treatment, tuberculosis
process moved into a generalized form with overall visceral injury (groups 1 and
2).

Although any mechanism offered to explain the mechanism of the complex
compound action should not be regarded as restrictive, it is most likely that
antimicrobial activity of ABA is related to: a) the structure of biologically active
carbohydrates and peptides; b) oxidizing action of iodine molecules both on the
cell membrane, and on the cell structure in diffusion of the active substance
through the membrane of bacterial cell; c¢) halogenation of DNA of
microorganisms; d) interferons induction in the course of impact of complex
compound on immunocompetent cells; e) activation of monocytes-macrophages
and cytotoxic T-lymphocytes.

ABA studied after the Examples 1-9 in vitro have a greater or lesser virucidal
activity against influenza, herpes and HIV-1 immunodeficiency viruses (Tables
9-13).

In the studies of FS-1 antiviral action in vitro on subinoculated cell cultures,
anti-HIV activity of FS-1 was identified in cell culture against laboratory strain of
HIV-1 (LAI). The decline in infectivity indices for HIV virus - p24 content and
reverse transcriptase - after the drug-induced action indicates the virusocidal
action of the drug against human immunodeficiency virus. Application of FS-1 at
doses of 0.188 mg/ml and 0.094 mg/ml, or azidothymidine in a dose of 0.01 mg/ml
resulted in a significant decrease in extinction as compared to placebo and,
consequently, a decrease of p24 protein of human immunodeficiency virus
(infectivity index for the virus) by 60 times (Table 12).

Application of FS-1 at doses of 0.094 mg/ml and 0.188 mg/ml, decreased
the content of reverse transcriptase - infectivity index for the virus - compared
with negative control by 4.1 and 12.7 times. On application of azidothymidine as a
positive control at a dose of 0.01 mg/ml, this figure dropped by 5 times only (Table
13).

Antiviral activity of the drug FS-1 against influenza viruse
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8- ABA 15.0 ++++ ++++ ++++ ++-- 12 2.5 ++++ ++++ ++++ ++-- 12 Substance name
Substance content' mg/ml Virus dilutions Titr.,HAU 1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256

A/FPV/Rostock/34 has been established in vitro and in vivo (Tables 14-16).

Thus, survival rate of chickens infected with influenza virus at a dose of 100
EIDsy/0.1 ml after prophylactic use of the drug FS-1 at doses of 0.290 mg / kg and
1.458 mg / kg was 100%, and after prophylactic use of rimantadine - 28 + 12.53%.
All control chickens that received saline solution died (100% mortality).

Studies of cytotoxicity and efficacy of ABA in Examples 1-9 have identified
three main compounds that were tested with a view of acute toxicity. Toxicological
studies were conducted in laboratory animals in compliance with bioethics
standards (Guide for the Care and Use of Laboratory Animals. Washington:
National Academy Press. 1996). To establish parameters of acute toxicity (LDS50)
ABA was administered enterally and parenterally in mice and rats.

Results of acute toxicity of three ABA in enteral and paraenteral routes of
administration in outbred mice are shown in Tables 17, 18.

The least toxic substance has proven to be ABA FS-1. In enteral
(intragastric) administration to mice and rats, FS-1 lethal effect was not achieved
because the maximum amount of drug administered was 1 ml and 5 ml,
respectively, while doses were 922 and 496 mg/kg, respectively. Macroscopic
studies of the internal organs of dead animals revealed that the cause of death
appears to be associated with impaired hemodynamics, which is indirectly
confirmed by the development of disseminating inopexia and severe blood fullness
in internal organs of the animals that died. By the end of the 14™ day, no
abnormalities in the structure of internal organs and tissues have been detected
through pathomorphological studies in surviving animals against the control
groucl. In this case, significant injuries of mucous membranes in the
gastrointestinal tract were not identified. Cumulation coefficient (Ccum) was 1.85,
which according to the international drug toxicity scale corresponds to the
parameters of drugs with faint cumulative effect.

Further a study was conducted for chronic toxicity in rats and rabbits with

intragastric method of administration for 60 days and 30 days recovery period at
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1234567891011 1.25 ++++ ++++ ++++ ++++ ++-- 24 ABA-2 0.31 ++++ ++++ ++++ ++++
++++ 32 0.16 ++++ ++++ ++++ ++++ ++++ ++-- 48 0.08 ++++ ++++ ++++

doses of 5.0 mg/kg (dose is equivalent to 1/100 of MTD established in rats) and 50
mg/kg (dose equivalent to 1/10 of MTD established in rats).

Chronic administration of the drug at a dose of 5.0mg/kg caused no deviations
from the control group of animals in terms of body weight dynamic, physical,
hematological, and biochemical indices of blood and urine. No abnormalities in
cardiac cycle have been observed. All animals kept normal macro-and
microstructure of the internal organs.

Chronic administration of the drug in rats and rabbits at a dose of 50.0 mg/kg
caused the following toxic effects. On the part of blood biochemical parameters
there was a slight increase in liver enzymes: alanine transaminase, aspartate
aminotransferase, and alkaline phosphatase, as well as components of nitrogen
metabolism: creatinine, urea. Some animals were found to have venous plethora,
hepatocytes with signs of degenerative changes in the cytoplasm; there were
nonerosive petechial hemorrhages observed in the stomach wall. Some animals had
small intestine coat swelling. Changes of thyroid gland in animals of this group
were very diverse and unique. In general, there has been a decrease in functional
activity of thyroid gland due to appearance of large follicles and flattening of
epithelium. However, studies conducted on the 90" day of the experiment (30" day
of recovery period) have shown that the identified biochemical changes and
microstructure changes of internal organs were reversible.

Reproductive toxicity was studied in mice. Females before and during
pregnancy were administered the medicine after the Example 5 intragastrically and
intramuscularly. The research results are presented in Table 19.

It has been established that intragastric administration (before and after
pregnancy) did not result in premature delivery in mice, even when testing the drug
in higher doses (100 mg/kg).

Embryotoxicity study was carried out in chicken embryos. It has shown that
ABA doses after the Example 5, up to 12.5 mg/ml, do not have a pathological
effect on embryos’ development at different stages.

In the study of carcinogenic activity of the drug after the Example 5 (FS-1) a
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++++ ++++ ++-- 48 ABA-3 2.5 ++++ ++++ ++++ ++++ ++++ 32 1.25 ++++ HHH+ HHH+
32 0.63 ++++ ++++ ++++ ++++ ++++ ++-- 48 ABA-4 5.0 ++++ ++--

battery of tests was used, which included: identification of genotoxic activity in
SOS Chromotest for E.coli Ec 1000 (PJ E 43); identification of single-strand DNA
breaks and determination of the repair (unscheduled) DNA synthesis in blood cells
and cell culture of rhabdomyosarcoma in concentrations ranging from 1 to 2000
ng/ml. Results of studying carcinogenic activity of FS-1 are presented in Table 20.
In the conditions used the tested FS-1 i1s not a SOS response inducer in cells of
tester strain of E.coli Ec 1000 (PJE43).

A negative result was identified (absence of single-strand DNA breaks) when
exposed to 200, 300, 600 pg/ml of FS-1.

Genotoxic activity of the drug after the Example 5 was studied in the induction
test of unscheduled (reparative) DNA synthesis in cells of donor’s peripheral
blood. It was shown that in the concentration range of 50, 100, 200 pg/ml there is
no stimulation of unscheduled synthesis detected, whether with metabolic
activation or without it.

In the experiments, both without metabolic activation, and with metabolic
activation, during Ames test no significant changes in growth activity of all four
mutagenic strains of Salmonella thyphymurium being studied were detected after
the influence of FS-1 as compared with the negative control.

At that this lack of effect on growth of mutagenic strains was registered for its
relatively high concentrations as well, such as 1.0 and 2.0 mg/cucl. Therefore, FS-1
1s not mutagenic in relation to DNA of histidine auxotrophic strains of Salmonella
thyphymurium in Ames test.

Analysis of FS-1 DNA-damaging effect for both mouse lymphoma L5178Y
cells, and human hepatoma HepG2 cells revealed no significant increase of
spontaneous formation of comet (tailed) DNA in the cells of these lines. Moreover,
the absence of the drug inducing effect on formation of comet (tailed) DNA in the
cytoplasm of both types of studied cell lines was also revealed in the presence of
metabolic activation by liver enzymes in mice. Consequently, the drug in the
studied range of concentrations, even in such large ones as 1.0 and 2.0 mg/ml, has

no damaging effect on eukaryotic DNA, in vitro, both in the absence, and
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3 2.5 ++++ ++-- 3 1.25 ++++ ++++ ++++ ++++ ++++ ++++ 64 ABA-5 0.2 ++++ ++++ ++++ ++--
12 0.1 ++++ ++++ ++++ ++-- 12 0.05 ++++ ++++

following its metabolic activation.

Table 21 presents the results of cytogenetic activity studying. No statistically
significant differences in the level of bone marrow leukocytes with chromosomal
aberrations were detected, and no quantity and quality of chromosomal aberrations
in them after the influence of a single administration of FS-1 in a dose of 22 mg/kg
of animal weight was found. Moreover, the repeated administration of FS-1 in a
dose of 8 mg/kg of animal weight was also characterized by lack of its impact on
both the number and character of chromosomal aberrations in bone marrow
leukocytes as compared with control (Table 21).

Therefore, FS-1 in the investigated doses has no damaging effect on
eukaryotic DNA in vivo.

Data presented in Table 22 shows that after the single FS-1 administration in a
dose of 22 mg/kg of animal weight there is no increase in the content of
polychromatic and normochromatic bone marrow erythrocytes with micronuclei,
and in the number of micronuclei in them. Additionally, the repeated drug
administration at a dose of 8 mg/kg of animal weight is also characterized by the
absence of its effect both on the number of polychromatic and normochromatic
erythrocytes containing micronuclei, and on the total number of micronuclei in
erythrocytes compared with control (Table 22).

Consequently, the medicinal agent in the investigated doses has no damaging
effect on eukaryotic DNA, in particular a release of part of DNA from nucleus in the
form of micronucleus, in vivo in the course of their normal development.

The results of the experiment on the studying induction of dominant lethal
mutations by FS-1 in germ cells have demonstrated that the level of
postimplantation losses in animals exposed to the drug through its intramuscular
injection at a dose of 22 mg/kg (test group 1.1 - 1.3) of animal weight, did not
change as compared with the control group (Table 23).

Therefore, FS-1 when administered into a body in investigated doses, does not

induce development of dominant lethal mutations in germ cells (mature sperm cells,
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++++ ++++ ++++ ++-- 48 ABA-6 0.05 ++++ ++++ ++++ ++++ ++-- 24 0.025 ++++ ++++ ++++ H+++
++++ ++-- 48 0.01 ++++ ++++ ++++ ++++ ++++ ++-- 48 ABA-7 0.4

late and early spermatids) in mammals in vivo, i.e. it has no mutagenic activity in the
test for dominant lethal alleles.

Results of numerous experiments on the testing FS-1 mutagenic activity in
testing systems with different sensitivity, both in vitro, and in vivo, have
demonstrated that the drug is not mutagenic, even in its significant quantities. This
indicates that FS-1 in its interaction with eukaryotic cells, including actively
dividing and germ cells, which belong to the category of highly susceptible, does
not have a DNA-damaging and specific mutagenic effects on them, i.e. it does not
cause DNA damage and/or dysfunctions in the normal implementation of genetic
apparatus.

In the event of ionizing radiation dose exposure, namely, 800 R, in the group of
mice that received 0.15 ml of FS-1prior to irradiation a certain radioprotector effect was
achieved. So, while in the control group by the end of 30 days a survival rate was 30%,
and mean lifetime 18.9 + 0.4 days, in the experimental group these figures were 70% and
24.6 £ 0.7 days respectively. Statistical analysis of the results (mean lifetime) using
Student's t test has shown a significant difference (30%) in respect of mean lifetime (p
<0,05).

In an experiment in rats at a dose of 800 R at the end of observation period 26.7% of
rats survived, and mean lifetime in this group was 17.2 £ 0.5 days. In rats, who before
exposure to 800 R dose, received intragastrically 1.0 ml of FS-1, survival rate was 50%,
and mean lifetime lengthened by 24% (21.3 + 0.8 days) (Fig. 12). And in this case there
was a certain radioprotector effect. Statistical analysis of the results (mean lifetime) using
Student's t test showed significant difference with respect to mean lifetime (p <0,05).
Comparing the results of experiments, we can conclude that FS-1 has a certain
radioprotective effect which manifests itself in the animals irradiated at doses that are
close to semilethal (LLDs).

According to research made by Venturi (2000), iodine was the first antioxidant
at the dawn of life in our planet, which has played an enormous role in human
evolution. It is well known that the main damaging radiation factor is free radicals

formed in the body immediately after irradiation (Bacq, 1965; Alexander, Bacq,
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1974; Halliwell, 1985, 1991). Antioxidants, including iodine, bind free radicals,
preventing their interaction with biomolecules of the body (Shimoi, 1996;
Halliwell, 1985, 1991).

Effectiveness of therapeutic action of medicinal agent based on ABA after the
Example 5 (FS-1) has been established in clinical trials in three groups of
volunteer patients with MDR pulmonary tuberculosis (Table 24).

The first group (n = 19) received a combined therapy with anti-TB drugs of
Type II, as well as ABA after the Example 5 in a dose of 0.1 ml/kg of body weight.
The second group (n = 17) received anti-TB drugs of Type II, and placebo in a
dose of 0.1 ml/kg of body weight; the third group (n = 19) received anti-TB drugs
of Type II and FS-1 in a dose of 0.125 ml/kg of body weight.
All drugs were administered once daily.

Drug safety study based on hemostasis (APTT, prothrombin index, thrombin
time, fibrinogen) during the 1* month of complex treatment of patients with
resistant pulmonary tuberculosis has shown that FS-1 in the used doses of 0.1 and
0.125 mg/kg had no effect on blood coagulation. Moreover, thyroid ultra sound
examination after one month of therapy did not detect any kinds of changes in the
subjects.

According to the drug susceptibility testing of Mycobacterium tuberculosis
the resistance to TB drugs (hereinafter - TBD) of Type I (isoniazid (H), rifampicin
(R), ethambutol (E), streptomycin (S)) has been proven. Patients were randomized
into 3 groups: group 1 (primary) received TBD of Type II (cycloserine (Cs),
ofloxacin (Ofs), PAS, protionamid (Pto), capriomicine(Cm)) + FS-1 (0.1 ml / kg);
group 2 (primary) received TBD of Type I (cycloserine (Cs), ofloxacin (Ofs),
PAS (Pas), protionamid (Pto), Capriomicin (Cm)) + FS-1 (0.125 ml/kg); group 3
(control) received TBD of Type II (cycloserine (Cs), ofloxacin (Ofs), PAS (Pas),
protionamid (Pto), capriomicin(Cm)) + placebo).

The average age of subjects was 33.14 + 9.03 (years), among them - 75.8%
men and 24.2% - women. Among clinical forms the most frequent form was

infiltrative — 70.1%, less frequent - fibrocavernous — 28.2%. The groups were
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Preliminary study of therapeutic efficacy of the drug indicates that smear
conversion was significantly higher in the primary groups starting from the 3"
month of therapy, which proves the efficacy of FS-1 in combination therapy (Table
28).

The data presented in Table 29 also show that starting from the 3" month of
therapy a negative culture is significantly higher in the primary groups compared
to the control one, which proves FS-1 efficiency in TB treatment.

The classical method for sputum inoculation of solid medium (Table 30) also
suggests that in patients with resistant TB receiving FS-1 in combination with
anti-TB drugs of Type II, the specific weight of bacterial examination with
negative results was significantly higher compared with control after two months
of therapy, which can be traced also after 3 and 4 months.

Changes in X-ray patterns of MDR tuberculosis patients receiving FS-1 in
combination with anti-TB drugs of Type II suggest that as early as after one month
of therapy, the positive dynamics was significantly higher than in the control group
(placebo + TBD, type II), that is, the resorption of infiltration, induration of
focuses, and regression of cavities (Table 31) start earlier.

As can be seen in Table 32, there is a weight gain observed in the main
group, whereas in the control group, on the contrary, the weight is decreased, and
after 3 months the significant changes in body weight are evident in group 1 and
group 2, and after 4 months — in group 3.

Preliminary results of Phase II clinical trials prove the efficacy of FS-1

application in the combined antiphthisic therapy in patients with MDR TB.
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3 ++--+++- ++++ 4 ++-- +++- ++++ Notes: 1 ™"- CPE manifestation degree 2 "++++" -
pronounced degradation of cell monolayer. 3 "----"- no cell degradation. Table 11 -
Determination of FS-1 antiviral activity against herpes simplex virus of | type, "Victory" strain
in RD cell culture after 72 hours Well number Active substance content, mg/ml 0,038 0,019

0,009 0,005 %éﬁQﬂTE%wA%g&E%Q%ﬂ<OHTpO|M unpyca) 1 ++++ ++++ ++++ ++++ 2

++++ +++- +HHF FH++

Protein
Example Compound I, KI, | Carbohydrate, PVA, | LiCl, | NaCl, | CaCl,, | MgCl,, | Ionic
No. P g/l | g/L g/L Albumin, | IL-2 | ¢/l | g/L g/L g/L g/L. | strengh
g/L mg/L

1 FS-1.1 0.82 1.2 130.0 5.0 — 3.0 | 3.96 5.0 1.98 8.4 13.6

2 FS-1.2 2.0 3.0 108.3 4.17 — 2.5 3.3 4.17 1.65 7.0 13.2

3 FS-1.3 4.1 6.0 72.0 2.8 — 1.7 2.2 2.8 1.1 4.66 10.8

4 FS-1.4 4.1 6.0 72.0 — — 1.7 — — — — 3.02
5 FS-1 8.2 12.1 130.0 5.0 — 3.0 4.0 5.0 2.0 8.4 20.60

6 FS-1.5 34.0 | 50.5 24.1 — — 2.8 — — — — 25.3

7 FS-1.6 34.0 | 50.5 24.1 0.93 — 2.8 | 0.73 0.93 0.37 1.55 279
8 FS-1.7 8.2 12.1 130.0 5.0 0.6 3.0 4.0 5.0 2.0 8.4 20.60

9 FS-1.8 74.5 | 110.0 13.1 0.51 — 3.0 0.4 0.5 0.2 0.84 56.3

Table 2 - Output of complex Mg2 + n413-n6 depending on I, excess compared to the stoichiometric content,%

Calculated 78 86 94
Experimental 74 82 93
I, excess from ot 0 20 50
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+++- ++++ ++++ 4 +--- +++- ++H+H+ ++H++ Notes: 1 "™"-CPE manifestation degree 2 "++++"
-pronounced degradation of cell monolayer. 3 "----"- no cell degradation. Table 12 - FS-1
virucidal effect on human immunodeficiency virus HIV-1 (LAI) (detection in IFA by the protein
p24) Drug Extinction factor Virus control (n=6) 2.655170.76283 0.188 mg/ml of FS 1 (n=5)

(125 0,044Gb0 153150 LU A (101 020 D04 PN P4 B it
(n=5) 0.0446 B Iéoél a1205 4 g 1 ?% Viruci %gzétq g)nthe stoichiometric content, %
human immunodeficignRen migds HIV-1 (LAI) (detection in TEA]by reverse transgcriptase) Drug 82 89
Extinction factor Virus control (n=5) 2.8840.043052 0.188 mg/ml of FS-1 (n=5
0.22740.004094 Eep¢myémtaf FS-1 (n=5)|0.70720.0124668.01 mg/ml of azidothymidine 76 85
(n=5)-0.57240.005464 Cell control (n=5)-0.21680.000583 Table 14 - Determination-of FS-1

50

antivjral act|V|tyImW6Sz§gff§FPi§t Wﬂuenza virt

Is AIFPV/Waybrl§e/78/H7N7 in MDCK cell culturé0

after7

72 hours Wettnumber -Active substanc

content, mg/mt
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0.038 0.019 0.009 0.005 0O (Cells control) O (Virus Control) 1 ++-- +++- ++++ 2 ++-- +++- ++++ 3
++-- +++- ++++ 4 ++-- +++- ++++ Notes: 1 "*"- CPE manifestation degree 2 "++++" - pronounced
degradation of cell monolayer. 3 "----"- no cell degradation. Table 15 - FS-1 preventive effect in vivo in
a model of influenza virus strain A/FPV/Rostoc1d34 Drug (dose for Ikg of body weight) Total number of
chickens Numbablef 4urdpatichidkegshs of coordination bonds (A)) and energy (stabilization

energy AE, kcal/mol) characteristics of I-IV complexes.

I 11 111 1\Y
Li-1 2.93 2.96 2.97 2.80
N(O)-1 2.46 2.40 2.76 2.18
I-1 2.76 2.82 2.72 3.03
-AE 16.60 14.26 6.25 24.25

Table 5 - CC 50 and MNC for different series of the substance FS-1 in MDCK

cell culture after 72-hour incubation

Drug dilutions
Drug name
CC50 MNC
FS-1 1:20 1:80
ABA-1 1:50 1:100
ABA-2 1:800 1:3200
ABA-3 1:100 1:200
ABA-4 1:50 1:6400
ABA-5 1:1460 1:3200
ABA-6 1:5063 1:6000
ABA-7 1:565 1:1500
ABA-8 1:3637 1:6400
Table 6 - Bactericidal activity against microorganisms of different

pathogenicity groups

Minimum inhibitory concentration of the
complex compound after the Example, mg/ml
Microorganism name

1 12] 3 |4 5 6 | 7| 8 9
Escherichia coli INMIA 5002 25011 |1 1 25 1 I |25
(ATCC 11303)
Escherichia coli INMIA 5230 2.5 2.5 2.5
Staphylococcus aureus INMIA | 2.5 5|1 I |25
5233
Serratia marcescens INMIA 25011 |1 2.5 5|1 I |25
5251 (ATCC 9986. Bu 211. IFO
3736)
Mycobacterium spp INMIA 701 1 | 1100437 7 | 1 1 7
5237 (mmramMm B-5)
Pseudomonas fluorescens 25011 |1 05 |25 1 I |25
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Number of chickens that died Survival % Saline solution 14 0 14 0 0.290 mg/ml of FS-1 14 14 0 100
1.458 mg/ml of FS-1 14 14 0 100 8.33 mg/ml of Rimantadine 14 4 10 28.612,53 Table 16 - FS-1

therapeutic effect in vivo in a model of influenza virus strain A/FPV/Rostoc1d34 Drug (dose for Ikg of
body weight) Total number of chickens Number of survived chickens Number of chickens that die

Survival INSAIIASSEIBHRILACOB8 08B mg/ml pf FS-1 14(6

295)

Bacillus subtilis INMIA 1820 1 |1 1 1 0.5 1 1 1 1
(ATCC 6633)

Bacillus cereus INMIA 2111 30 130 10 | 10| 0.5 30 10 | 30 | 30

(ATCC 11778)
Bacillus coagulans INMIA 1906 | 10 {10 | 10 [ 10| 0.5 10| 10| 10 | 10
(Bul56. NCIB 8041)
Candida albicans INMIA 8013 S15130]5 1 S| 5 ]110]10
Kloeckera brevis INMIA 8018 S|1 ] 1|5 1 | 10 | 10
Aspergillus versicolor VKM F- | 10 | 10| 30 | 10 5 10 | 10 | 10 | 10
837
Aspergillus flavus INMIA 8134 | 10 | 10| 30 | 10 5 10 | 10 | 10 | 10
(VKM F - 747)

—_
)}

Table 7 - The results of combined action of the medicinal agent after the example
of a number of susceptible and multiresistant strains of Mycobacterium

tuberculosis
FS-1 the | Strains Concentration of anti-tuberculosis drug K
o A (g[S g/ [EGrgmd [ R
mg/ml 1.0 [50] 50 [100]20]50] 400
FS-1 6* S S S S S S S +++
without r r r r r r r +++
FS-1
FS-1 1* S S S S S S S +++
without r r r r r r r +++
FS-1
FS-1 7 S S S S S S S +++
without r r r r r r r +++
FS-1
FS-1 510%* S S S S S S S +++
without r r r r r r r +++
FS-1
FS-1 516* S S S S S S S +++
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8 42.913.73 1.458 mg/ml of FS-1 14 14 0 100 8.33 mg/ml of Rimantadine 14 6 8 42.913.73 Table 17 -
Acute toxicity characteristics (LD50 mg/kg) Example Mice Rats Enteral route of administration ABA
330 243 ABA 579,25 360,5 ABA (FS-1) n.d. n.d. Parenteral route of administration ABA 65 48 ABA

106 75 ABA (ES-1) 213 100 N.d. - not detected Table 18 - Results of studying FS-1 cumulative
toxicity| in witleoE-1|dose (mg/kg) Number of mnimalsrthat died Tatalmumbar of animals in the-geoup
9510 FS.
FS-1 517* S S S S S S S +++
without r r r r r r r +++
FS-1
FS-1 518* S S S S S S S +++
without r r r r r r r +++
FS-1
FS-1 797* S S S S S S S +++
without r r r r r r r +++
FS-1
FS-1 H;/R, S S S S S S S +++
without r r r r r r r +++
FS-1
Note: R - resistant; S - sensitive; R - Rifampicin; H - Isoniasid; * - multidrug-resistant
strain; S — streptomycin; E — ethambutol;  +++ confluent growth

Table 8 - Tuberculous lesions in organs of guinea pigs

Time Number of
Time after after tuberculous lesions in
Group No introduction | beginning organs
) of infection of
(days) treatment | Lungs Liver

(days)
Group 1 39 - 10 12
Control Animals, gg : ;é 5
infected with 55 - 75 34

M. tuberculosis Hy7R,

59 - 27 40
Group 2 39 - 14 11
Control animals infected with 46 - 13 14
multiresistant mycobacterium 53 - 18 14
strains 57 - 27 31
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1014.27 010 21.402 10 32.06 6 10 48.138 10 72.24 9 10 108.40 10 10 Table 19 - Results of
studying ABA FS-1 fetal toxicity Experimental groups Dose, mg/kg Effect (death rate or premature
labor) intramuscularly 100 Prenature labor, unviable fetus intramuscularly 25 0 intramuscularly 6.25 0

(control) phosphate buffer O per os 100 0 per os 25 0 per os 6.25 0 (control)
60 - 30 42
1 1
Group 3 39 / / 8
) ) . 46 14 11 8
Test animals infected with
. 53 21 9 7
M. tuberculosis Hy;R, and
treated with TBD 60 28 3 2
67 35 - -
Group 4 39 7 11 13
) ) ) 46 14 10 9
Test animals infected with
. 53 21 4 7
M. tuberculosis Hy;R, and
treated with FS-1 60 28 . .
65 33 - -
Group 5 39 7 16 7
) ) ) 46 14 6 5
Test animals infected with
. 53 21 - -
M. tuberculosis Hy;R, and 60 73 - -
treated with TBD and FS-1 o7 35 - -
Group 6 39 7 11 14
Test animals infected with 46 14 14 16
multiresistant strains of 53 21 21 24
mycobacteria and treated with 60 28 20 23
TBD 67 35 35 27
Group 7 39 7 12 14
Test animals infected with 46 14 10 9
multiresistant strains of 53 21 4 5
mycobacteria and treated with 60 28 2 -
FS-1 66 35 - -
Group 8 39 7 13 17
Test animals infected with 46 14 3 7
multiresistant strains of 53 21 - -
mycobacteria and treated with 60 28 - -
TBD and FS-1 67 35 - -
Table 9 — Haemagglutinin titre of the residual influenza virus HAU
Substance Substance Virus dilutions .
name content, |\ oy | s | 116 | 132 | 164 | 1128 | 17256 | U-HAU
mg/ml
1 2 3 4 5 6 7 8 9 10 11
0188 | — | oo | oo | o | o | o | 0
FS-1 0.094 | ++++ | ++++ | == | == | e | - 4
0.047 e e o s — — -——- — 8
ABA-1 5.0 -+ | A | A | - | - - e - 12
2.5 ++++ | ++++ | | - —— —— ——— —— 12




phosphate buffer 0 Table 20 - Results of studying FS-1 carcinogenic action Test FS-1 "ineffective”
concentrations, jig/m1l FS-1 toxic concentrations SOS Chromotest, E.coli 1-1000 Single-strand DNA
breaks, RD cells 200-600 1200-2000 Induction of unscheduled (reparative) DNA synthesis, human

M+SD |

lymphocytes 50-200 400-800 Table 21 - Structural damage of chromosomes in white blood cells of
bone mbrrogll\ﬂ%fwm'&%e exPo8ednerHS-1 Group Type of chibmesiiwiéonberration N (%) MSD | Nexg
19 MigfaNcb M-SD M 0) i3S NGD 0) 4SD 1 Nind W30 NAd) M5B | 17256 Titr, HAU
mg/m
1 2 3 4 5 6 7 8 9 10 11
1.25 ++++ | A+ | | A | - | - S o 24
0.31 4+ | A4 | | | | - — — 32
ABA-2 0.16 ++++ | | | A | A | - | - 48
0.08 4+ | A | | | | - | - — 48
2.5 ++++ | A+ | | | A | - S o 32
ABA-3 1.25 4+ | A4 | | | | - — — 32
0.63 e e e e o s e el -—-- 48
5.0 4 | - | - — — — — — 3
ABA-4 2.5 -+ | - | - - - - e - 3
1.25 4+ | A | | | | | - — 64
0.2 e e ol e e el -—-- -—-- -—-- 12
ABA-5 0.1 4 | | | - | - — — — 12
0.05 +4+++ | | | A | A | - | - 48
0.05 4+ | A4 | | | - | - — — 24
ABA-6 0.025 ++++ | | | A | A | - | - 48
0.01 4+ | A | | | | - | - — 48
0.4 -—-- -—-- -—-- -—-- -—-- -—-- -—-- — 0
ABA-7 0.2 o o o o e e o o 0
0.1 -—-- -—-- -—-- -—-- -—-- -—-- -—-- — 0
0.06 ++++ | | | | - e — e 8
ABA-8 0.03 4+ | | | | - - - - 16
0.015 ++++ | A+ | | A | - | - S o 24
Virus control +H++ | | A | | A | | - | - 96
Note:
«++++» - 100% «umbrella» hemagglutination
«+++» - 75% hemagglutination
«++» - 50% hemagglutination
«++» - 25% hemagglutination
«-» - no hemagglutination
Table 10 — Determination of FS-1 antiviral activity against influenza virus
A/FPV/Waybrige/78/H7N7 in MDCK cell culture after 72 hours
Active substance content, mg/ml
Well 0 (Cell 0 (Vi
number | 0.038 | 0.019 | 0.009 | 0.005 (Cells (Virus
control) Control)
1 - % - ++-- - - ++++
2 - - ++-- - - ++++
3 -—-- -—-- ++-- +++- -—-- 4+
4 — — ++-- +++- — ++++
Notes:
1 «*» - CPE manifestation degree
2 «++++» - pronounced degradation of cell monolayer.
3 «-—--» —no cell degradation.
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Control: 3.671.030000 0 0 1.330.52 Control : 3.000.89 00000 0 1.670.47 Control : 6.001.26
4.17+0.75 a.33+0.52 3331 XI" .83+0A05.00+0.63 a.330.52 5.502.17 Control z 7.171.47
3.67+0.813.670.52 4.170.9E. L.67+0.823.00+1.093.83+0.75 1.673.26 8 mg/kg 3.001.26 000000

Table 11 — Determination of FS-1 antiviral activity against herpes simplex virus of I type,
“Victory” strain in RD cell culture after 72 hours

Active substance content, mg/ml
Well 0 (xoHTpOIH | O (KOHTPOJB
number | 0,038 0,019 0,009 0,005
KJIETOK) BHpYyCa)

| — F44 F44 ++++ — ++++
2 — ++++ +++- ++++ — ++++
3 -—-- ++-- +++- ++++ -—-- ++++
4 - +--- +++- ++++ - ++++

Notes:

1 «*» — CPE manifestation degree

2 «++++» — pronounced degradation of cell monolayer.

3 «=—--» —no cell degradation.

Table 12 - FS-1 virucidal effect on human immunodeficiency virus HIV-1

(LAI) (detection in IFA by the protein p24)

Drug Extinction factor
Virus control (n=6) 2.65517+0.76283
0.188 mg/ml of FS-1 (n=5) 0.04380+0.00086
0.094 mg/ml of FS-1 (n=5) 0.04660+0.000678
0.01 mg/ml of azidothymidine (n=5) 0.04460+0.003187
Cell control (n=5) 0.042+0.000400

Table 13 - FS-1 virucidal effect on human immunodeficiency virus HIV-1 (LAI)
(detection in IEA by reverse transcriptase)

Drug Extinction factor

Virus control (n=5) 2.884+0.043052

0.188 mg/ml of FS-1 (n=5) 0.2274+0.004094
0.094 mg/ml of FS-1 (n=5) 0.7072+0.012464
0.01 mg/ml of azidothymidine (n=5) 0.5724+0.005464
Cell control (n=5) 0.2168%£0.000583
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1.830.41 22 mg/k 4.000.63 000000 2.170.41 Notes: Nf - number of fragments, Nruid - number of
individual fragments, Nifp - number of paired fragments; Nen - number of exchanges; Ng - number of
gaps; Nth - number of breaks in centromere, NM - number of cells with multiple disorders; No) -
number of cells with complete chromosome destruction; Nt - total number of cells with aberrations.

Table 22TaBleudthiral daRrigesin iRy cHrofatic BN HdlrndeEMIOmM Aticiidn eagrpt Wi Bikigirety Tag1Hf

mice expdddMONagbii GAHEINSCR MO GRsEINMPEEAISTNNTE (%) MSD NMNCE MSD Control 1

0.180.0

4.480.67
0.300.11

2.671.37 0.050.05 0.670.82 Control 2 0.250.10 3.170.98 0.070.05 0.830.75 Control 3
9 }31.87 0.980.13 21.672.94C0ntrob Ut ¥BCS0AABV0SHY 1NB80.15 28.833.19 8 my/kg
gur?i BOYBR OB 8% T %00 | 0.005 0(Cells |0 (Virus
control) Control)
1 - ¥ - ++-- +++- - ++++
2 - - ++-- +++- - ++++
3 - e ++-- +++- e 4+
4 ++-- +4++- ++++
Notes:
1 «*» - CPE manifestation degree

2 «++++» - pronounced degradation of cell monolayer.

3 «----»

—no cell degradation.

Table 15 - FS-1 preventive effect in vivo in a model of influenza virus strain

A/FPV/Rostock/34
Drug Total number | Number of Number of Survival %
(dose for 1kg of of chickens survived chickens that
body weight) chickens died
Saline solution 14 0 14 0
0.290 mg/ml of 14 14 0 100
FS-1
1.458 mg/ml of 14 14 0 100
FS-1
8.33 mg/ml of 14 4 10 28.6£12,53
Rimantadine

Table 16 — FS-1 therapeutic effect in vivo in a model of influenza virus strain

A/FPV/Rostock/34
Drug Total number | Number of Number of Survival %
(dose for 1kg of of chickens survived chickens that
body weight) chickens died
Saline solution 14 0 14 0
0.290 mg/ml of 14 6 8 42.9+13.73
FS-1
1.458 mg/ml of 14 14 0 100
FS-1
8.33 mg/ml of 14 6 8 42.9+13.73
Rimantadine
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0.370.12 4.501.38 0.100.06 1.331.03 Notes: NpcE - number of polychromatic erythrocytes with
micronucleous in cytoplasm; NmiDcE - number of micronuclei per 1000 of polychromatic erythrocytes;
NNCE - number of normochromatic erythrocytes with micronuclei in cytoplasm; NigNcE - number of

micronuclei per 1000 of normochromatic erythrocytes.

the developmeﬁfahldolﬂiﬁaAtdetha;Dmim;idﬁmiragmisﬁeHs(@éﬁrmgﬂsgbf mice Stage of

spermategenesis-Group-No-NpH—(%) Ip' MSDB-Mature-sperm-cels-Control- 1-1-30-27-90.00-0.060
Control|2.1 30 18]%’@7'16@13@)626 0.01 Experimental Misg 23 76. 67 0.080.02 Late sﬂ?éf’ﬁatlds Contro
30 25 83.330.060.01 Controt 2.2 3JE2q 6667 0.15001 nial 1.23027
hteral route™of ad §OK
ABA 330 243
ABA 579,25 360,5
ABA (FS-1) n.d. n.d.
Parenteral route of administration
ABA 65 48
ABA 106 75
ABA (FS-1) 213 100

N.d. — not detected

Table 18 — Results of studying FS-1 cumulative toxicity in mice

Table 23 - Study of FS-1 inducing action on

01
1.2

E;i;;i‘;ie Number of animals that died | - nm::e;iznimals n
9.51 0 10
14.27 0 10
21.40 2 10
32.06 6 10
48.13 8 10
72.24 9 10
108.40 10 10

Table 19 — Results of studying ABA FS-1 fetal toxicity

Effect (death rate or premature

Experimental groups Dose, mg/kg
labor)
intramuscularly 100 Prenature labor, unviable fetus
intramuscularly 25 0
intramuscularly 6.25 0
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90.00 0.070.01 Early spermatids Control 1.3 30 26 86.67 0.080.01 Control 2.3 30 23 76.67 0.120.01
Experimental 1.3 30 27 80.00 0.060.01 Note: No - total number of females; Npf - number of pregnant
females; F - fertility; Ipil - postimplantation loss index. Table 24 - Main characteristics of the subjects

Param

4 Numh

der

(males,

ters Tested drug anddosage groups FS-1 0.1 ml/kg Placebo 0.1 ml/kg FS-10,125 ml/kg 1 2 3
er of subfeoisti® 1 7 19 Mean ageh(stphdteduéidation)|32.5 8.5 31.24 €4 34.9 10.9 Gen
%;-females; %) 78-9506;21.05
per 0s 100 0
per os 25 0
per os 6.25 0
(control) phosphate buffer 0

Table 20 — Results of studying FS-1 carcinogenic action

Test

FS-1 “ineffective”

concentrations, pg/ml

FS-1 toxic concentrations

SOS Chromotest,

1-1000 -
E.coli
Single-strand DNA
200-600 1200-2000

breaks, RD cells

Induction of

unscheduled
(reparative) DNA 50-200 400-800

synthesis, human

lymphocytes

Table 21 — Structural damage of chromosomes in white blood cells of bone

marrow of mice exposed to FS-1

Type of chromosome aberration
N; Nwum Ncp Nt (%)
Group Nex N Ncb
Nfing Ntp 5 s (%) (%) M+SD
M+SD | MxSD | M#SD | M&SD | MESD |1 gy | MasD
Control | 3.67£1.03 0 0 0 0 0 0  [1.3320.52
Control  3.00£0.89 0 0 0 0 0 0 |1.6720.47
Control ] A
6.00£1.26 ), 17.0750.3340.52 %103 83.40.405.00£0.630.33£0.525.5042.17
Control 4 7A7T£L4AT ) 8156740527 172998 67.0.828.00+1.095.83+0.7511.6743.26
8 mg/kg 3.00+1.26 0 0 0 0 0 0 |1.83x041
22 mg/kg 4.00+0.63 0 0 0 0 0 0 [2.172041

Notes: N¢ - number of fragments, Ngina - number of individual fragments, Ng, - number of paired
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% 70.59 %; 29.41% 78.95 %; 21.05 % Clinical forms (infiltrative, %, fibrocavernous, %) 78.95 %; 21.05
% 70.59 %; 29.41% 78.95 %; 21.05 % Process prevalence (single-sided, %; two-sided, %) 55.5 %;
44.5 % 41.2 %; 58.8 % 68.4 %; 31.6 % Distribution according to the disease duration (less than 1
year, %; more than 1 year, %) 66.70 %; 33.30 % 47.05 %; 52.95 % 42.10 %; 57.89 % Table 25 -
Compardfiemeisradb-statisiekicA Pf exahaagey: Pints nupern s )egrsupNm=12ybeontrdiyegsu
(n=12) 39pHAEISLgPbup reemenef eels Ytiumulinlelisordesgiap4318mberief 48lls3avitpoommelsith

43.83 4 .¢rouqygng gesggcpigng Ny total number of cells with aberrations.

Table 22 — Structural damages in polychromatic and normochromatic bone
marrow erythrocytes of mice exposed to FS-1

Group Npck (%) Nmpce NNCE (%) Numnce

M+SD M+SD M+SD M+SD
Control 1 0.18+0.08 2.67£1.37 0.05+0.05 0.67+0.82
Control 2 0.25+0.10 3.17+£0.98 0.07£0.05 0.83+0.75
Control 3 4.48+0.67 93.83+11.87 0.98+0.13 21.67+£2.94
Control 4 6.43+0.80 123.00+£8.51 1.38+0.15 28.83+3.19
8 mg/kg 0.30+0.11 3.50+1.38 0.07£0.05 0.83+0.75
22 mg/kg 0.37£0.12 4.50+1.38 0.10+0.06 1.33£1.03

Notes: Npcg - number of polychromatic erythrocytes with micronucleous in cytoplasm; Nypck -
number of micronuclei per 1000 of polychromatic erythrocytes; Nycg - number of
normochromatic erythrocytes with micronuclei in cytoplasm; Nyncg - number of micronuclei per
1000 of normochromatic erythrocytes.

Table 23 — Study of FS-1 inducing action on the development of dominant
lethal mutations in germ cells (sperm cells) of mice

Stage of Group No | Npf | F (%) Ipil

spermatogenesis M£SD
Control 1.1 30 | 27 | 90.00 | 0.06+0.01
Mature sperm cells Control 2.1 30 | 18 | 60.00 | 0.26+0.01
Experimental 1.1 | 30 | 23 76.67 | 0.08%0.02
Control 1.2 30 | 25 | 83.33 | 0.06+0.01
Late spermatids Control 2.2 30 | 20 | 66.67 | 0.15+0.01
Experimental 1.2 | 30 | 27 | 90.00 | 0.07+0.01
Early spermatids Control 1.3 30 | 26 | 86.67 | 0.08+0.01
Control 2.3 30 | 23 | 76.67 | 0.12+0.01

49



Table 26 - Comparative average statistical rates of prothrombin index (%) Points 1 (primary) group
(n=12) 2 (control) group (n=12) 3 (primary) group (n=7) M mM m M m Initial 81.0 8.77 77.46 8.28
82.13 16.91 1 month 83.17 8.36 87.69 8.02 86.0 13.14 Table 27 - Comparative average statistical

rates of thrombin clotting time (S) Poi

nts 1 (primary) group (n=12) 2 (control) group

n=12) 3 (prim

group (n 7Y MmM mM mlinitial 1

24. 43 aYe] Note: Qf:\hchr\nll\l c|nn|'F|

6 Exposemergal .84

~rant diffarancac with |r|+|g! ra

21HB

nc*

5.0571 mosfthOLb.

<0 05 **

5801086:03)46

n (ﬂ ﬂ1 *kkp
Bkl

<0.001 TYBIE Dp- &

postlmplantatlon loss in

§ SW%%MI%SHW“@%%BT&W rgales F - fertility; Ipil -
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Table 24 — Main characteristics of the subjects

Tested drug and dosage groups

deviation)

Parameters FS-10.1ml/kg | Placebo 0.1 FS-10,125
ml/kg ml/kg
1 2 3 4
Number of subjects 19 17 19
Mean age (standard
32.5+8.5 31.24 £ 6.4 349 +10.9

Gender (males, %:;

females, %)

78.95 %; 21.05
%o

70.59 %; 29.41%

78.95 %; 21.05
%o

Clinical forms
(infiltrative, %;

fibrocavernous, %)

78.95 %; 21.05
%

70.59 %; 29.41%

78.95 %; 21.05
%

Process prevalence
(single-sided, %;
two-sided, %)

55.5 %; 44.5 %

41.2 %; 58.8 %

68.4 %; 31.6 %

Distribution according
to the disease duration

(less than 1 year, %;

more than 1 year, %)

66.70 %; 33.30
Y/

47.05 %; 52.95
Y/

42.10 %; 57.89
/)

Table 25 — Comparative average statistical APTT rates (s)

Points 1 (primary) group 2 (control) group 3 (primary) group
(n=12) (n=12) (n=7)
M+m M+m M+m
Initial 40.15 £ 8.01 43.31 £7.10 43.63 £4.22
1 month 43.83 £4.67 49.08 + 8.56 29.29 £8.24
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months 3 months 4 months 5 months 6 months Group 1 42.3 62.5 63.15* 82.3* 78.6* 777* Group 2 70
47.8 47.6* 88.9* 78.6* 100* Group 3 (control) 50 58.3 28.5* 53.3* 53.8* 50* Note: * - p<0,025; ** -
p<0,001 Table 29 - Comparative data on lack of growth among colonies from sputum in liquid
medium, % Groups 1 month 2 months 3 months 4 months 5 months Group 1 62.5 55 777* 82 100*
Group 2 40 55

Table 26 — Comparative average statistical rates of prothrombin index (%)

Points 1 (primary) group 2 (control) group 3 (primary) group
(n=12) (n=12) (n=7)
M+m M+m M+m
Initial 81.0 £8.77 77.46 £ 8.28 82.13 £16.91
1 month 83.17 £8.36 87.69 +8.02 86.0 £13.14

51



81.3* 90* 100* Group 3(control) 42.85 61.1 68.7* 80 88.8* Note: * - p<0.025; ** - p<0.001

Table 30

- Comparative data on lack of growth among colonies from sputum in dense medium, % Groups 1
month 2 months 3 months 4 months Group 1 69.56 947* 100** 100** Group 2 58.3 84.2* 100** Group
3(control) 63.6 66.6* 75* 70** * - p<0.025; ** - p<0.001 Table 31 - Comparative data of radiological
pattern dynamidsabledps-1 GumparativathvcT agertaistsohtiases wbHhnerthon pdatiogotinO € HO0***

100*** 92.9** 92.3** 85.7*

Points 1 (primary) 2 (control) group 3 (primary) group
group (n=12) (n=12) (n=7)
M+m M+m M+m
Initial
16.1 £4.06 16.34 £2.44 21.88 £5.06
1 month
19.58 £1.25 23.46 +£2.88 24.43 +£2.08
Note: Statistically significant differences with initial rates:
. <0.05; ** - p <0.01; **%p <0.001
Table 28 — Smear conversion dynamics, %
1 2 3 4 5 6
Groups month | months | months | months | months | months
Group 1 42.3 62.5 63.15% 82.3* 78.6* 77.7*
Group 2 70 47.8 47.6* 88.9%* 78.6%* 100%*
Group 3
50 58.3 28.5% 53.3% 53.8% 50%
(control)

Note: * - p<0,025; ** - p<0,001

Table 29 — Comparative data on lack of growth among colonies from sputum
in liquid medium, %

Groups I month | 2 months | 3 months | 4 months | 5 months

Group 1 62.5 55 77.7% 82 100*

Group 2 40 55 81.3% 90* 100*
Group 3 (control) 42.85 61.1 68.7* 80 88.8%

Note: * - p<0.025; ** - p<0.001

Table 30 — Comparative data on lack of growth among colonies from sputum
in dense medium, %

Groups I month 2 months 3 months 4 months
Group 1 69.56 94.7* 100** 100%#*
Group 2 58.3 84.2% 100**

Group 3 (control) 63.6 66.6* 75% 70%*
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Group 2 92* 955*** 100*** 933** 100*** Group 3(control) 63.2* 52.4*** 53.8*** 70** 62.5** 71.4* Note:
* - p<0.05; ** - p<0.025; **** - p<0.005 Table 32 - Comparative average statistical indicators of body
weight dynamics within 1 month of thera Groups anddosesn FS-1, 0.1 ml/kg FS-1, 0.125 ml/kg
Placebo Mmn M m nMm initial 28 59.04 11.23 26 59.40 9.95 26 57.85 10.37 1 month 21 59.57
12.15 1916 pEIst 19 p<0.025; ** - p<0.001

Table 31 — Comparative data of radiological pattern dynamics

Groups I month | 2 months | 3 months | 4 months | 5 months | Groups
Group 1 80* 100*** | 100%** | 92.9%* | 92 3%** | 857*
Group 2 92% 95.5%** | 100*** | 93.3%* | 100***

Group 3 (control) 63.2% | 52.4%%* | 53 Hxk 70%* 62.5%% | T1.4%

Note: * - p<0.05; ** - p<0.025; **** - p<0.005

Table 32 - Comparative average statistical indicators of body weight
dynamics within 1 month of therapy

Groups FS-1, 0.1 ml/kg FS-1, 0.125 ml/kg Placebo
and doses | n M + m n M + m n| M £ m
initial 28 159.04 + 1123 |26 | 5940 <+ 995 |26|57.85 + 10.37
Il month |21 |59.57 + 12,15 |19 | 61.83 + 10.51 | 19|5796 + 11.28
2months | 20 | 61.77 £+ 11.29 | 17| 5734 £ 11.15 |17 5734 %= 11.15
3months | 16 | 63.1 + 12.05%| 15| 64.19 + 11.88% |14 |54.56 + 8.79
4 months | 11 | 59.89 + 933 | 8 | 63.57 <+ 10.72*%| 10 |53.26 + 6.87
Smonths | 9 | 6291 + 941 - - - 8 [54.86 + 7.93

Note: * - P<0.05; ** - P<0.01; *** - P<0.001
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57.96 11.28 2 months 20 61.77 11.29 17 57.34 11.15 17 57.34 11.15 3 months 16 63.1 12.05* 15
64.19 11.88* 14 54.56 8.79 4 months 11 59.89 9.33 8 63.57 10.72* 10 53.26 6.87 5 months 9 62.91
9.41 854.86 7.93 Note: * - P<0.05; ** - P<0.01; *** - P<0.001 Patent Claim 1. Antibacterial agent
for treating bacterial infectious diseases inclugggdiisoiiatiifections and drug resistant TB, which
represents ionic nanostructured complex formed by proteins and/or polypeptides. Carbohydrates, salts
of alkali and alkaline-earth metals and iodine intercalated into them, characterized in that the proteins

ciocion o L A B R R e

electron-donor functiona ntibacteria erp. aracterize ns
are used as projgsitahd phRIsHeYINaAMiteeidsaigiRhe, AB,Valyhieh Lapiesetis 3. ionic

Antibacterial agent under p. 1, 2, characterized in that the antimicrobial agent increases bacterial

susceptibility torzanibsotissiuiredudicganptbioticiesistdnt tacterproteins  and/or  polypeptides.
Carbohydrates, salts of alkali and alkaline-earth metals and iodine
intercalated into them, characterized in that the proteins and/or polypeptides
of ion nanostructured complex contain at least one chain-terminal amino
acid with electron-donor functional groups.

2. Antibacterial agent under p. 1, characterized in that interleukins are used as
proteins, and chain-terminal amino acids are Phe, Ala, Val, Ala, Leu, Ile, etc.

3. Antibacterial agent under p. 1, 2, characterized in that the antimicrobial
agent increases bacterial susceptibility to antibiotics, including
antibiotic-resistant bacteria.

4. Antibacterial agent under p. 1, 4, characterized in that it increases the
efficiency of antibiotic treatment for bacterial infectious diseases, including
hospital infections and drug-resistant TB.

5. Antibacterial agent under p. 1-5, characterized in that it has antiviral action.

6. Antibacterial agent under p. 1-6, characterized in that it has immunogenic
activity, increasing the activity of monocyte-macrophages and cytotoxic
T-lymphocytes.

7. Antibacterial agent under p. 1-5, characterized in that it stimulates the
hematopoietic function of bone marrow.

8. Antibacterial agent under p. 1-5, characterized in that it possesses
antineoplastic action.

9. Antibacterial agent under p. 1 5, characterized in that it has radioprotective
properties.

10. Antibacterial agent under p. 1-6, characterized in that INSC has the
following formula: [{(Ln (Mel3) +) y [Me (Lm) I] + x} (Cl-) y + x + k] with
M = 30-300 kDa.



4. Antibacterial agent under p. 1, 4, characterized in that it increases the efficiency of antibiotic
treatment for bacterial infectious diseases, including hospital infections and drug-resistant TB. 5.
Antibacterial agent under p. 1-5, characterized in that it has antiviral action. 6. Antibacterial agent
under p. 1-6, characterized in that it has immunogenic activity, increasing the activity of
monocyte-mhtrptidepsendl cogaokioMdgmphdeptesharactibirstdring dbentitindepyeserged in a
characterized in that it stimulates ¥1e hematopojetic _function of bone marrow. 8. Antibacterial agent
nder p. 1.5, CHRRAEASERUH hat RBesSLNAB lnifRlop PATRILEHH. S AhIHEEEHH gt GRAE p. 1
5, characterizeddﬁbi@%%g?s radioprotective properties. 10. Antibacterial agent under p. 1-6,
characterized in that has the following formula: [{(Ln (Mel3) +) y [Me (Lm) I] + x (CI-) y + x + K]
with M = 30-B0NRbadieAnlibaiarialruenpundsy pharicaharedarizasiniinaidiisinrasespedtinea
pharmaceutical form suitable for parenteral, oral, external or other application. 12.Antibacterial agent
under p. 1-5, chepacsiizati onshel dooeprieakcEpkblaeorivedietivi AgEodmponents it is a

non-medicin ni. 13 .Method of producjng the antibacteyial agent under p. 1, comprising. .
complexatiofj'zfgg%fbr?@f (,OzﬁbBFl Pﬁé@ga %r&@hﬁ%% tﬁ&%ﬂs,% ihtdtcalatio Oé?ﬂ?a%légnto
complex at ionig. 1B PRGN B SPARGIRIEEAAE Rl PRORLELOR RhIMIBHICUORC Bieins
is carried out as aﬁ%lgi%%uaﬁ{]stage }Jlfter iod‘?ﬁ inﬂ?ﬁtionﬁl@& 95%. ’
intercalation of iodine into complex at ionic strength from 5-10™ to 15,
characterized in that introduction of immunotropic proteins is carried out as

an individual stage after iodine intercalation of 5 - 95%.

55



