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(57) Abstract: The present invention provides mixtures of acids containing lactic acid, formic acid, tartaric acid, malic acid, citric
acid and orthophosphoric acid for use in prophylaxis and/or treatment of viral diseases, particularly the foot and mouth disease in animals.

Title
Mixtures of acids for use as antiviral agents

Field of Art

The present invention relates to mixtures of acids and their use as antiviral agents,
particularly in animals.

Background Art

Fopt and mouth disease is an infectious viral disease affecting cloven-hoofed animals,
including bovids. Susceptible animals include cattle, water buffalo, sheep, goats, pigs,
antelopes, deers, bisons, elephants, hedgehogs. It can spread very easily, e.g., by aerosol or
by feed. At present, the animals are protected against the virus by vaccination, but it takes
at least 3 weeks to become active. The animal feed cart be protected by disinfection, which
brings potentiaHy undesirable components into the feed, and also the disinfectants cannot
be applied under freezing environment.

The use of mixtures of acids as animal food additive is known. For example, products
containing mixture of lactic acid, formic acid, tartaric acid, malic acid s citric acid and
orthophosphoric acid are known, which promote growth of animals, such as swine or
poultry, and improve feed efficiency. These products also kill harmful bacteria, such as
Salmonella. Their use improves the growth of lactobacillus and other beneficial organisms
in the gastrointestinal tract of the animals. These products were never used or tested
against viruses.

Within the framework of the present invention, it was found that a mixture of acids is
surprisingly active against viruses.

Summary of invention
The present invention relates to mixture of acids containing lactic acid, formic acid,
tartaric acid, malic acid, citric acid and orthophosphoric acid for use in prophylaxis and/or
treatment of viral diseases. The mixture of acids contains at least 50 % of orthophosphoric
acid^ up to 10 % of lactic acid, up to 10 % of formic acid, up to 10 % of tartaric acid, up to

10 % of malic acid, and up to 10 % of citric acid; Also, the mixture of acids contains 75 to

95 % of orthophosphoric acid, 1 to 5 % of lactic acid, 1 to 5 % of formic acid, 1 to 5 % of
tartaric acid, 1 to 5 % of malic acid, 1to 5 % of citric acid.

More particulartly, the viral disease is a foot and mouth disease.

Yet another aspect of the present invention discloses a method of treatment and/or
prophylaxis of a viral disease (preferably a foot and mouth disease) in an animal,
characterized in that a mixture of acids containing lactic acid, formic acid, tartaric acid,
malic acid, citric acid and orthophosphoric acid is administered to the animal.

Finnaly, the present invention discloses an antiviral composition, characterized in that it
contains a mixture of acids containing lactic acid, formic acid, tartaric acid, malic acid,
citric acid and orthophosphoric acid, and optionally auxiliary substances, such as fillers or
carriers.

Disclosure of the Invention

Object of the present invention is a mixture of acids containing lactic acid, formic acid,
tartaric acid, malic acid, citric acid and orthophosphoric acid for use in prophylaxis and/or
treatment of viral diseases.

Preferably, the mixture of acids contains at least 50 % of orthophosphoric acid, up to 10 %
of lactic acid, up to 10 % of formic acid, up to 10 % of tartaric acid, up to 10 % of malic
acid, and up to 10 % of citric acid.
More preferably the mixture of acids contains 75 to 95 % of orthophosphoric acid, 1 to
5 % of lactic acid, 1 to 5 % of formic acid, 1 to 5 % of tartaric acid, 1 to 5 % of malic acid,
1 to 5 % of citric acid.

.

In a preferred embodiment, the viral disease is a foot and mouth disease.

This invention further includes a method of treatment and/or prophylaxis of a viral disease
in an animal, in which a mixture of acids containing lactic acid, formic acid, tartaric acid,

malic acid, citric acid and orthophosphoric acid is administered to the animal. The viral
disease is preferably a foot and mouth disease.

Another object of the present invention is an antiviral composition containing a mixture of
acids containing lactic acid, formic acid, tartaric acid, malic acid, citric acid and
orthophosphoric acid, and optionally auxiliary substances, such as fillers or carriers. The
antiviral composition can be administered to the animals for example together with their
feed.

The fillers and carriers used in the antiviral composition can be any suitable liquid or solid
fillers or carriers, such as, for example, water, cereal-based carriers, cellulose-based
carriers, polymers and co-polymers based on acrylic acid or its derivatives, hyaluronic acid,
aiginic acid, chitosane, silica, talc, dextrane, etc.

Brief Description of Figures
Figure! shows the effect of the mixture of acids oh FMD virus titer.

Example

Evaluation of the inhibition activity of the mixture of acids according to the present
invention against foot and mouth disease virus (FMD virus)

In the testing, pandemic foot and mouth disease virus serotype O (OR/83), grown in BHK2 1 cell line (Syrian hamster fibroblast cell line) was used. The product containing the

mixture of acids used was a commercially available product Orgacids ®, supplied by
Sunzen Lifesciences Sdn Bhd, which contains lactic acid, formic acid, tartaric acid, malic
acid, citric acid and orthophosphoric acid.

The toxicity test against BHK-21 cell line was first perform to evaluate the cytotoxic effect.
Different concentration of Orgacids with 0.025 % (w/w), 0.05 % (w/w), 0.1 % (w/w),

0.2 % (w/w), 0.3 % (w/w), 0.4 % (w/w) and 0.5 % (w/w) were added into cell line medium.
The cytopathic effect (CPE) on the cell line was recorded to determine the maximum non¬
toxic dose of Orgacids against the cell line.

Table 1: Toxicity test against BHK-21 cell line

Table 1 shows that 0.3 % of the mixture of acids do not have any toxic effect on BHK-21
cells line; 0.4 % of the mixture of acids caused minor damage on BHK-21 cells line, the
cell injury rate Was 12.5%; 0.5 % of the mixture of acids cause serious damage on BHK-2 1
cells line, cell injury rate was 75.0%.

In order to assess the in-vitro activity of the mixture of acids against foot and mouth
disease virus, the BHK-21 cell line was cultured using conventional methods. The trial is
divided into 3 groups, which are the positive control group (no virus and additives were
added), negative control group (added with virus and without additives) and the treatment
group. In the treatment group, 5 different concentrations of Orgacids which are 0.05 %
(w/w), 0.1 % (w/w), 0.2 % (w/w), 0.3 % (w/w) and 0.4 % (w/w) were added into the
medium, using 96-well cell culture plates, each concentration has 6 replicates, the whole
treatment was repeated 3 times (8 well for each concentration with 3 replicates). Tests
were carried out in three different ways:

a)

direct inactivation effect of the mixture of acids on FMD virus: 50 micro liter of

FMD virus and 50 micro liter of medium contain different concentration of Orgacids were
mixed well, incubate in 37"C, then infect the cell line, the infected cell line were observed
on 24h and 48h for cell damage. Cell damage rate was calculated a s below:

Cell damage rate= number of CPE affected well ÷ number of well tested XI 00%

Table 2: Direct inactivation effect of the mixture of acids on FMD virus
Table 2 shows 0.3 % and 0.4 % of the mixture of acids have directly effect in inactivation
of FMD virus, even though after 48 hours of incubation period, it significantly reduces the
cellular damage caused by FMD virus. In between, 0.2 % of the mixture of acids have
minor effect in inactivation of FMD virus, it significantly reduce the cellular damage
caused by FMD virus after 24 hours of incubation.

b)

inhibitory effect of the mixture of acids on FMD virus to infect cell line: 100 micro

liter of medium with cell line were added with 50 micro liter of medium contain different
concentration of Orgacids, after lh, those mixed cell line were experimental infected with
FMD virus, the infected cell lines were observed on 24h and 48h for cell damage. Cell

damage rate was calculated as below:
Cell damage rate= number of CPE affected well ÷ number of well tested X100%

Table 3: Inhibitory effect of the mixture of acids on FMD virus to infect cell line

Table 3 shows 0.4 % of the mixture of acids prevent FMD virus infect the cell line, even
though after 48 hours of incubation period, it significantly reduces the cellular injury
caused by FMD virus. In between, 0.3 % of the mixture of acids has minor effect in
inhibiting FMD virus to infect the cell line, it significantly reduce the cellular injury
caused by FMD virus after 24 hours of incubation.
c)

Inhibitory effect of the mixture of acids on FMD virus infected cell line: Infect the

cell line with FMD virus, after lh, 50 micro liter of medium contain different
concentration of Orgacids were added into the FMD virus infected cell lines. Incubate the
flask in 37°C, 5% C0 2 incubator, the infected cell line were observed on 24h and 48h for
cell damage. Cell damage rate was calculated as below:
Cell damage rate= number of CPE affected well ÷ number of well tested XI 00%

;

Table 4 : Inhibitory effect of the mixture of acids on FMD virus infected cell line
Table 4 shows 0.4 % of the mixture of acids lias minor inhibitory effect on FMD infected
cell, it significantly reduce the cellular damage on BHK-21 cells line caused by FMD virus

after 24 hours of incubation. However, others concentration do not have inhibitory effect
on the FMD virus infected cell.

Effect of the mixture of acids on FMD virus titer
Firstly, determine the OR/83 virus titer, then added 10 7 TCID 50 FMD viruses into flask
with single layer of BHK-21 cell line, and men added in medium with different
concentration of Orgacids. Incubate the flasks in 37°C, 5% CO2 incubator, until 95%
cvtopathic effect (CPE) were observed, then cell venom was harvested (When CPE

reached 95%, harvest the viral supernatant), and it was diluted with the cell culture
medium for 10 times at the dilution titer of 8 (10-1 ~ 10-8). Each titrate was transferred to
96-wells cell plates, each titer plus 8 holes (8 well for each titer/concentration), each hole
50 µ1. At the same times prepare the normal cell control, virus control. Observe after 24h

for CPE. 50% Tissue Culture Infective Dose (TCID50) was calculated using ReedMuench's method.

Table 5 and Figure 1 show that the serotype OR/83 TCID 50 is 5.9, after 15 hours of
infection on BHK-21 cell line, infected cell was harvested when the cell line shown 95%
of cytophatic effect (CPE), TCID50 (50% tissue culture infective dose) is 6.59. However,
by including different concentration of Orgacids significantly reduce the TCID50. By
increasing the concentration of Orgacids from 0%-0.4%, the TCID50 reduce from 6.59 to
1.5. From the result, it proven Orgacids significantly reduce the infectivity of FMD virus
serotype OR/83.The results show that Orgacids reduce the infectivity of FMD virus invitfo. By increasing the inclusion rate from 0.1% to 0.4 %, TCID 50 of FMD virus reduces
from 5.18 to 1.5.

Orgacids also play an important role in inactivation of FMD virus, with inclusion rate of
0.2% or above, it can directly inactivate the FMD virus. In addition, in higher inclusion
rate (0.3% or higher), Orgacids prevent FMD virus infecting the cell and inhibit the FMD
infected cell.

CLAIMS

1.

A mixture of acids containing lactic acid, formic acid, tartaric acid, malic acid, citric

acid and orthophosphoric acid for use in prophylaxis and/or treatment of viral diseases.

2. The mixture of acids according to claim 1, wherein it contains at least 50 % of

orthophosphoric acid, up to 10 % of lactic acid, up to 10 % of formic acid, up to 10 % of
tartaric acid, up to 10 % of malic acid, and up to 10 % of citric acid.

3. The mixture of acids according to claim 2, wherein it contains 75 to 95 % of

orthophosphoric acid, 1 to 5 % of lactic acid, 1 to 5 % of formic acid, 1 to 5 % of
tartaric acid, 1to 5 % of malic acid, 1 to 5 % of citric acid.

4. The mixture of acids according to claim 1, wherein the viral disease is a foot and mouth

disease.

5. A method of treatment and/or prophylaxis of a viral disease in an animal, characterized

in that a mixture of acids containing lactic acid, formic acid, tartaric acid, malic acid, citric

acid and orthophosphoric acid is administered to the animal.

6. The method of claim 5, wherein the viral disease is preferably a foot and mouth di sease.

7. An antiviral composition, characterized in that it contains a mixture of acids containing

lactic acid, formic acid, tartaric acid, malic acid, citric acid and orthophosphoric acid, and

optionally auxiliary substances, such as fillers or carriers,

