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Executive summary

In 2004, Avian influenza (Al) H5N1 virus has caused adverse impact in Thailand’s poultry
farms (both small and industrial sizes) and in many countries in Asia, Europe and Africa. Now a
neuraminidase inhibitor drug, Oseltamivir phosphate (Tamiflu) is the only drug for the treatment of
H5N1 Al virus. Because of the high global demand and insufficiency of anti HSN1 drug in the
world, it is necessary and worthwhile to discover some novel anti HSN1 compounds from Thai

herbs and also use Thai herbs for disease prevention.

Two Thai herbs were selected for our purpose which are Curcuma longa (Rhizomes) and
Paederia tomentosa (leaves and stems). Soxhlet extraction or maceration of these two plants was
done by using various solvents including hexane, ethyl acetate, isopropanol, ethanol, 70%
ethanol/water, water and sodium carbonate/water. The extracts were obtained after evaporation of
solvents under vacuum. Then all of the extracts were tested for antiviral HSN1 (Al) activity by the in

vitro hemagglutination — inhibition assay.

The test results showed that the extracts of Curcuma longa prepared with hexane, ethyl
acetate, 70%ethanol/water and ethanol protected chicken Red blood cell (Rbc) from H5N1 Al virus
at concentration values of 0.1 ng/ml to 1 mg/ml, 2.5 pg/ml, 25 ng/ml and 2.5 pg/mi to 250 pg/mi,
respectively. While the extracts of Paederia tomentosa prepared with ethanol and isopropanol,
inhibited H5N1 Al virus at concentration values of 100 ng/ml. Furthermore the ethanol extract (2.5
pg/ml to 2.5 mg/ml) and the isopropanol extract (0.5 ng/ml to 5 pg/ml) could protect Rbc from v

H5N1 Al hemagglutination.

The C. longa ethanol extract was further separated by vacuum liquid chromatography (VLC)
to give ten partially fractions, (F; — Fio). The turmeric oil fraction (F,) and the high polar partially
purified fraction (HPCE, F,,) showed inhibitory effect in the concentration range of 0.1 pyg/mi to 1
mg/ml, respectively. The curcuminoids obtained from the ethyl acetate extract by recrystallization
showed no inhibition. Curcumin (pure compound), obtained from F3 by recrystallization, showed no

inhibition while a sesquiterpene (pure compound) obtained from F; by further column



chromatography (CC) and medium pressure liquid chromatography (MPLC) possessed inhibitory
effect on H5N1 Al viral hemagglutination at the concentration range of 0.25 ng/ml to 25 pg/mi.

(This discovery was submitted for two patents.)

The P. tomentosa ethanol extract was further separated by VLC to give nine partially
purified fractions (NKPTE 1 — NKPTE 9). Four fractions, NKPTE 1, NKPTE 2, NKPTE 4 and
NKPTE 5 were able to protect chicken Rbc from viral hemagglutination at concentrations of 0.05

ng/ml to 500 ng/ml.

Two high polar fractions' NKPTE 7 and NKPTE 8 blocked viral agglutination at
concentrations of 250 mg/ml to 15.625 mg/ml. Two pure compounds from P. tomentosa and one
pure compound from C. Jonga have indirect and/or direct inhibitory effects on viral
hemagglutination, respectively. These active substances from these two Thai herbs might exert
their effect on molecule of hemagglutinin and/or its receptor. It is essential to further study on the
mechanism of action of these active compounds and the potential use of these two Thai herbs for

prevention and/or inhibition of HS5N1 virus.
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Abstract 246717

Development of Thai herbs extract, Paederia tomentosa and Curcuma longa for inhibition of Avian

Influenza virus

Ngampong Kongkathipl., Chanin Teerawatanawanich *, Sirirak Chantakru Zb, Taweesak Songserm ZC, Yupa

Mongkolsuka, Suriyan Sutriprabhal, Pornpat Sam-ang1 and Boonsong Kongkathip1

' Natural Products and Organic Synthesis Research Unit (NPOS), Department of Chemistry, Faculty of Science, Kasetsart University.
g Department of Physiology, Zt’Depa.vrtmem of Anatomy and chepartment of Pathology, Faculty of Veterinary Medicine, Kasetsart University

* Kasersart Agricultire and Agro-Industrial Product Improvement Institution, Kasetsart University.

The outbreak of Avian Influenza (Al) disease in Thailand has caused severe damage to poultry farms on both
small and industrial sizes despite all attempts of prevention and elimination. One of alternatives for disease prevention is

the use of Thai herbs. It is necessary and worthwhile to discover some novel anti-H5N1 compounds from the Thai herbs.

In the preparation of the extracts tubers of Curcuma longa, Rhizomes were extracted with different solvent
including hexane, ethyl acetate, water, sodium carbonate/water, 70%ethanol/water, isopropanol and ethanol. Similarly the
extracts from stems and leaves of Paederia tomentosa were prepared using solvents including ethanol, isopropanol and
water. The extracts of two Thai herbs; Paederia tomentosa and Curcuma longa were tested for inhibitory effects on Al
virus. Our study showed that extracts of Curcuma longa prepared with hexane, ethyl acetate and ethanol protected
chicken red blood cell (Rbc) as well as protecting chicken Rbc from H5N1 Al viral hemagglutination when incubated with
chicken Rbc prior to the assay. The extracts of P. tomentosa prepared with ethanol and isopropanol had ability to inhibit
HS5N1 Al virus in agglutination of chicken Rbc as well as protecting chicken Rbc from viral agglutination at concentrations
of 100 ng/ml. Separation of active the extracts using vacuum liquid chromatography (VLC) showed that the extracts from
C. longa contained five fractions. Two fractions which had inhibitory effects are hexane fraction (tumeric oil) and high
polar partially purified fraction (HPCE) whereas curcuminoids and pure curcumin did not. The extracts from P. tomentosa
contained nine fractions (NKPTE 1 - NKPTE 9). Four fractions including NKPTE 1, NKPTE 2, NKPTE 4 and NKPTE 5 were
able to protect chicken Rbc from HEN1 Al viral hemagglutination at concentrations of 250 mg/ml to 15.625 mg/ml. One
pure compound from Curcuma longa and two pure compounds from Paederia tomentosa were proved to posses inhibitory

effect on HoN1 Al viral hemagglutination.

In conclusion, Thai herbs Paederia tomentosa and Curcuma longa have direct and/or indirect effects on viral
hemagglutination. These active substances might exert their effect on molecule of hemagglutinin and/or its receptor. It is
essential to further study on the mechanism of action of these active compounds and the potential use of these two thai

herbs for prevention and/or inhibition of H5N1 virus.
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