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Multifunctional activities of several polyoxometalate compounds
prescription on RNA virus replication and bacillus multiplication

Dan K, Ichikawa H, Fujinami K, Yamase T.

Polyoxometalates {(PM) are discrete oligometric anions of
early-transition metal oxides such as tungsten (W),
molybdenum (Mo), vanadmum (V), antimony (Sb) oxdes.
Various biological effects of PM have been shdied on
antitumor, antiviial, and anfibaclerial activiies. For discovery
with multifunctional drug in infecious disease, we selected as
anti-MRSA, anti-VRSA, and anti-RNA vius what has an effect
from these activity compounds, and did mixed prescription. The
mixed prescription of PM compounds (MPM) are shown below:
{1) v1: VOSO:. (2) V2 KnH{(W)3(SbWeOmp. (3) Wi
Nao]SbWa(z3]. {4) O1: oxacillin. {5) P1{lrgasan). 5-Chloro-2-
{2,4-dichlorophenoxy) phenol. The each PM were synthesized
according to Feratures and did not chemical reaction their self.
The MPM were examined about anti-influenza virus and anti-
constant bacilus activities. The MPM ihibited Influenza vius
replication and conslant bacillus multiplication. Further more,
the MPM inhibited muliiplication of Escherichia coli and fungus
also. PM compounds are act as a direct inhibitor and enhancer
of oxaclin or Irgasan. The MPM are useful as a slerilization
antiseplic. Now, the goods which sprayed this MPM on the
steamed towel or the paper towel are developed.

Polyoxometalates (PMs) have been investigated in the course
of study of their medical applications. Polyoxomelalates (PM)
are discrete oligometric anions of eary-transition metal oxides
such as tungsten (W), molybdenum (Mo), vanadium (V)
antimony (Sb) oxides. Various biological effects of PM have
been studied on antitumor, antiviral, and antibacterial activities.
For discovery with multifunctional drug in infectious disease,
we selected as anfi-MRSA, anti-VRSA, and antiRNA virus
what has an effect from these activity compounds, and did
mixed prescription.
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Table 1. Anti-bacilus effects of MPM
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( The oxacillin enhancing effect
of PM compound to MRSA
,

Classification The kind of bacillus MIC (ppm)

g Gram positive bacteria | Staphylococcus aureus 0.1

Meri (FRPY) preventon N Streptococcus faecalis 10

g y Bacillus subtilis 1

necas - MRNA Gram negative bacteria |Escherichia coli 3

g Proteus Vulgaris 1

. i . Salmonella typhi 1
‘M 20 eyehes, mnesling ar SC i Shigella dysonterias 3

iy

Fungus Trichaphyton floccosum 10
Epidermophyton floccosum 10
Meld Peonicillium citrinum 10
st s s Hust e ) -
Candida albicans 10
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Fg. 8{a.b,c.d). Prevention of the colony formation by MPMMPM in a
steamed fowel

{a); Usually, finish, {b); It dips for a moment [ MPM |, {c);H dips for 30
wm [MPM]. {d): The product of the other company

Fg. 7{a&b). The effect on the consltant bacllus of MPM in a
steamed towel
(a); Immediately after opening, (b); After one-week progress

1) PM compound made 8 face piece structures the basic unit (Fig.1.), various space structure was
made, and it became clear that biological activity differs, respectively (Fig. 2.).

2) In PM compound, what shows an effect to a pancreatic cancer is clear (Fig.3.).

3) MPM can reduce multiplication of an influenza virus to about 1% or less (Fig.4.). It was proved also
from virus nucleic protein hardly being detected in a cell, either (Fig. 5.).

4) MPM enhances the antibacterial activity of an antibiotic (Oxacillin) further (Fig. 6.).

5) Irgasan blended with MPM has an antibacterial effect which attains to a variety in a very small
quantity extremely (Table 1.).

6) Also when MPM was added to a steamed towel, these antibacterial properties and an antiviral
effect were held. Furthermore, the effect was maintained for a long period of time (Fig. 7&8).

* The MPM is a mixture of the five kind of compounds which had biological activity in each.
Mutually [ MPM ], prevention was not carried out but the synergistic effect was accepted rather.

* The MPM inhibited Influenza virus replication and constant bacillus multiplication.

* Further more, the MPM inhibited multiplication of Escherichia coli and fungus also.

* PM compounds are act as a direct inhibitor and enhancer of oxacillin or Irgasan.

The mixed prescription of PM compounds (MPM) are shown below:

(1) V1: VOSO4. (2) V2: K11H(W)3(SbW9033)2. (3) W1: Na9[SbW9033]. (4) O1: oxacillin. (5)
P1(Irgasan): 5-Chloro-2-(2,4-dichlorophenoxy)phenol.

The each PM were synthesized according to literatures and did not chemical reaction their self. The
MPM were examined about anti-Influenza virus and anti-constant bacillus activities.

Exp. Mathod 1. Exp. Method 2.
Antiviral activity The direct inactivity effect over virion

Virion and MPM are mixed
{bacillus)

Cultured cells

. Vius
‘ ;@} Infection l
\ Plague assay Plaque assay (colony assay) )

The mixed prescription of PM compounds (MPM) possessed multifunctional activities on RNA virus
replication and bacillus multiplication.

Each structure material of MPM has activity respectively, and does not inhibit mutual activity.

A synergistic effect, not to mention it, is shown.

By adding MPM to a steamed towel or a paper towel, it can become antibacterial properties with
high safety, and antivirotic products.
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* MPMOERBEZLTIPMILEMIEBRERBRTZDOAVICEEN6EE-IX8EE L
BERBEHELGED (Figl)e F-INODOBBESLAREHETHEICKY S ELIAKEE
LY, SHITKERISRI—IBEEERT 5.

* CNLIEEYMDEMEEICEITAREOHEN G, ILAEELEYEEOMICHEEEN
HENHAHIEMEEILHONT=(Fig.2). THEHEED LSBT ABEEZLDIMNITLOT,
NAUIZHBREREBTIED. V(LA BIZHELAHDILONEE TEEHREIZLHST=,

* MIEBEH LAY TIE. TOEBHNAICHRZRETHIEEMERRESIN. TOHEMNT
DRAEEETILIZEWWTEIESN TLS (Fig.3),

* A ILZATERAE AW (S EOMPM; 100pg/mILL E)TIEAUTILTUHF I AL RIZHLT
99. 99% DINFHIZNEIFZEHSNT=(Fig.d), GREREL NIV TREREM. 105DDAILAE
FIFR=LITIFILT=.)

* ZDERBMERELI=ECA, IMIILANHREICIRE B AT AREMEADBIETHESE:
RiETHLBEZIEHONT-=(Fig5).

* MPMIZFNFNIZREIZHFS-EE ST, MRSAAFUYUTHEERIRIIKRE) (TS
B MRS T=(Fig.6), TT-MBLEWEREDIMENRLE T S (Table.1),

* BHLIFYDORERICIMPMZE ELI-EE. HHEEROALE5T . 1 ERBEALTHRED
BEAEHEL T = EMNRENTLVS (Fig.7).

* BLIXYDESERFMELT, BEMIZEZ-15E81. S00MBIRLIRETHLRFICIESE
HENTREN, it DBEERETIEZIONELER THo1=(Fig.8),
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