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ABSTRACT
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Dengue viruses classified into 4 serotypes (DV1, 2, 3 and 4) are etiological agents
of dengue hemorrhagic fever that are arthropod-borne diseases and cause a serious
global health I;roblem. There are no specific approved drugs or vaccines for the
treatment or prevention of DV infections.

Medicinal plants have been used since ancient time for the treatment of some
diseases as well as several Thai medicinal plants are used for protection and treatment
of viral diseases. Clinacanthus nutans (Burm. f.) Lindau, a Thai medicinal plant
belonging to the family Acanthaceae has been used to treat skin rashes, insect and
snake bite, and diseases caused by some viruses such as herpes simplex virus and
varicella-zoster virus. Andrographis paniculata Nees, Acanthaceae, another Thai
medicinal plant, possesses a variety of pharmacological properties, including anti-
pyretic, anti-inflammatory, anti-viral, anti-cancer, anti- Epstein—Barr virus and
immunostimulant activities.

Thus, this study aimed to investigate not only anti-DV2 activity of compounds
prepared from these 2 Thai medicinal plants including 7 compounds extracted from
the aerial parts of C. nutans and 3 compounds from A. paniculata but also the
inhibitory effects of these compounds on PGE; production in DV2 infected cells by
detection of PGE; level and COX-2 expression in cell culture.

The CCsp and subcytotoxic concentration of isolated compounds from C. nutans
and A. paniculata were determined for using in evaluation of anti-DV2 activity in
A549 cell line. The viral replication was detected by RT-PCR and immunofluores-
cence technique. Furthermore A549 cells and DV2-infected A549 cells were cultured

in media with and without the studied compounds for 48 hours.
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The PGE, in the culture was examined by ELISA and COX-2 gene expression was
determined in extracted mRNA from the cells by quantitative real-time RT-PCR.

The anti-DV activity of C. nutans (7 compounds) and A. paniculata (3
compounds) was screened in A549 cell line and compared with dextran sulfate and
ribavirin which were used as positive control. It was observed that two compounds
from C. nutans (CssH74N4Os (136B) and CssH7oNsO7Mg (11(3))) and one from A.
paniculata (14-deoxy-11,12-didehydroandro- grapholide (SS2)) suppressed DV2
replication when the cells were infected with 0.01 MOI of DV2 and subcytotoxic
concentrations of compounds (15, 14 and 12 pM, respectively) were used. These
compounds we;'e further proven their anti-DV activities and demonstrated that SS2
and 11(3) had effects in the pre-entry step of DV replication whereas 136B inhibited
DV RNA replication when this compound was added after infection.

The results showed that PGE, production was enhanced by DV2 as well as 136B,
11(3) and SS2 compounds. The amount of PGE; produced in compound treated cells
was higher than those in DV2-infected cells and control cells. PGE, levels in DV2-
infected cells treated with compounds (11(3) and SS2) were higher than those in non-
treated DV2-infected cells whereas PGE, level in DV2-infected cells treated with
compound 136B was lower than those in non-treated DV2-infected cells. In the same
experiments, the COX-2 expression correlated with the PGE, production.

It can be concluded that chlorophyll relative compound (11(3)) from C. nutans
and 14-deoxy-11,12-didehydroandrographolide (SS2) from A. paniculata exhibited
immunostimulating property in A549 cells at subcytotoxic level and decreased viral
load by inhibiting DV adsorption in pre-entry step of replication, whereas chlorophyll
relative compound (136B) from C. nutans suppressed PGE, production as well as DV
replication in the tested cells. This finding may be the starting point for further study
in more detail of virus-compound interaction to understand the inhibitory effect of

these compounds on DV infection.
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