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Abstract:

The compound chalcon originally is extracted form some plant and herbs, the studies
of the antiviral activity of this compound were done in two cell line cultures the
L20B and RD, the compound relatively non toxic to both cell lines of the
concentration of 32ug/ml or less ,the compound have significantly anti poliovirus
activity in both L20B cell line and RD cell line, we find that the concentration of 0.03
pg/ml or more inhibit the 100TCDID50 of the poliovirus .The therapeutic
index(Tl)used in this study to evaluate the drug activity ,( TI is the ratio of dose of
drug which is just toxic to the cells to the does which is just inhibit the viral
multiplication, if this index more than one the margin of safety of drug is according
great ) .In this study the TI of chalcone against poliovirus is 266,therefore this
compound if used in man have little or no side effect.
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Introduction : barrier, nontoxic, and effectiveness.

Poliovirus infections of the We have presented in this study , one
nervous system have largely eliminated of the flavonoid compound (the
by immunization, the disease is caused Chalcone), such compound can be
by one of the poliovirus serotypes (1,2 isolated from many herbs and plants
and 3) which are belong to the family such as beans , tomatoes , grape fruit
picornaviridae subdivision of and they have the ability to across the
enteroviruses group.This virus causes blood-Brain barrior[1,2,3,4].
meningitis and infects the gray matter The antiviral chalcone have an
of the spinal cord,brain stem and antiviral activity against rubella in
cortex , although poliovirus that causes tissue culture and against rhinovirus in
a nonspecific gasteroenteritis, the vitro and in human [5, 6, 7]; it is
nervous system invaded secondary nontoxic to cell, and has been shown in
especially the anterior horn cells in the vitro using two cell lines L20B and
lumber segments. The death occurs due RD cells against poliovirus type 1 and
to  respiratory  paralysi.  Muscle 3 ; they are clearly and significantly
weakness due to poliovirus infection showed an antiviral activity against
showing no signs of recovery; the poliovirus and by the using of
muscle probably will not regain useful therapeutic index [8, 9].

function. Since the aim of this study
was to find further antipolioviral
treatment. Nevertheless the need for
antiviral compound that have the
ability to across the blood-brain
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Material sand Methods :

Cells

RD cells: The cells were propagated
and maintained in Eagles Minimum
Essential medium (MEM) gibco
supplemented with 10 % fetal calf
serum (FCS) as growth medium, or 2%
FCS as maintenance medium.

L20B cells: The cells were propagated
and maintained in Eagles Minimum
Essential medium (MEM) gibco
supplemented with 10% fetal calf
serum (FCS) as growth medium , or
2% FCS as maintenance medium.
Viruse

Attenuated poliovirus type 1 (PV 1)
and poliovirus type 3 (PV3) were
obtained from CPHL. Viruses were
grown in RD cells Or L20B cells
monolayer, cultured in MEM
supplemented with 2% FCS. Cultures
were harvested at maximum cytopathic
effect (CPE), to getrid from the cell
debris and to have virus only ;freezing
and thawing of the culture three times
then clarified by centrifugation and the
supernatant which containing the virus
stored at -70°C .

Virus titration

Virus infectivity was assayed by
titration in microtitre plates with
confluent monolayer of L20B cells,
using serial two —fold dilution and 3 or
4 wells per dilution , 50% end points
were calculated according to reed and
much (1942). The virus infectivity was
measured by Cytopathic Effect (CPE).
Chemicals

The compound chalcone (4-ethoxy-
2hydroxy-4, 6-dimethoxy chalcone)
was prepared and supplied by Nippon-
Roche research center, Kamakura,
Japan.
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Results:

Toxicity of chalcone was estimated by
incorporating varying amount of the
drug (1-12&ug/ml) in tissue culture
maintenance media of RD cells and
L20B cells and adaily microscopic
examination of the cells for toxic effect
such as floating cells, cells, cell
granulation or any alteration of cell
shape. Observations were recorded
daily until the end of the incubation
period (4 to 5 days), concentration of
32 pg/ml or greater were rapidly toxic
while a concentration of 16 pg/ml were
toxic on day 2.The concentration of 8
pg/ml or less showed no toxic effect to
the cell culture used in this study(table
1).

The determination of the minimal
inhibitory concentration (MIC) of
chalcone was measured by serial 2-fold
dilution of the just below the toxic
concentration of the chalcone to the
cell culture (4 pg/ml). These
concentration of charcone were added
at the same time to the addition of
100TCD50 of PV1 to wells of 96 wells
microtiter plate containing confluent
monolayer of RD cells or L20B cells
(4 wells for each concentration); then
the cell observed daily for 5 days for
the production of CPE, concentration
of 0.06 pg/ml or more completely
inhibit CPE of PV1 and PV3 in L20B,
while a concentration of 0.125 pg/ml
or more completely inhibit PV1 and
PV3in RD cells and a concentration of
0.06 pg/ml inhibit 75% of CPE in RD
cells (tablel), while a concentration of
0.015 pg/ml and less have no effect on
the virus; therefore the T1 of charcone
against both PV1 and PV3 in RD cells
and L20B cells are 266.
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Table(1):Potency and cytotoxicity of drug against poliovirus 1 and 3

Drug Production of CPE by RD Production of CPE by L20B
conc. Novirus | PV1 PV3 Novirus | PV1 PV3
pg/ml

32 T T T T T T

16 T T T T T T

8 NT - - NT - -

2 NT - - NT | - -
0.5 NT | - - NT | - -
0.125 NT | - - NT | - -
0.06 NT | + ++ NT | - -
0.03 NT | ++++ ++++ NT | ++++ ++++
0.015 NT | ++++ ++++ NT | ++++ ++++
0 NT | ++++ ++++ NT | ++++ ++++

NT: No Toxic; T: Toxic; -: No CPE; +: 25% CPE;

++:50% CPE; ++++: 100%CPE

Discussion :

In spite of relatively extensive efforts to
develop antiviral drugs limited numbers
of compounds which can be used in
man or animal have become available.
The reason for this is the difficulty in
finding substances which selectively
influences the replication of virus
without having toxic effect on cells.
The evaluation of antiviral compounds
can be qualified by using therapeutic
index.

The present studies on the toxicity of
the chalcone confirm that this
compound relatively non-toxic with an
inhibitory effect against PV1 and
PV3in RD and L20B cell system
assessed. The susceptibility of PVV1 and
PV3 to the compound could be
demonstrated by inhibition of CPE
produced by 100TCID50 in tissue
culture of RD cells, and L20B cells.
However we find that the sensitivity of
virus to the drug varied between
different experiment , the variation may
be due to differences between batches
of cell or may also partly be due to
change in the drug concentration
because the drug concentration was not
prepared freshly each time but prepared
from the stock solution. Furthermore
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the sensitivity of PV1 and PV3 to the
drug was less in RD cells than L20B
cells. The virus titration in RD cells and
L20B cells were same. This suggested
that the lack of inhibition by the drug
may have been partly due to behavior
of the drug in the different cells, rather
than to insusceptibility of the virus to
the drug.

Since the inhibition of CPE is relatively
simple test it has some value for
preliminary experiments to evaluate
antiviral drugs. It seemed probable that
a more sensitive test based on plaque
titration might have given more
accurate and reproducible result, indeed
we find that this method give nearly the
same results with our previous
experiments [10].

It is important to bear in mind that the
condition of human experimental
studied differ from that done in tissue
culture. Bucknal indicated that 70% of
compound active against viruses in
tissue culture failed to inhibit viral
multiplication in organ culture or in
animals [11, 12].
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