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Abstract
Project Code : RMU5180044
Project Title : The antimicrobial and antiviral activities of Gracilaria extracts and the application to
increase immunity in shrimp
Investigator: Assistant professor Kanokpan Wongprasert, Department of Anatomy, Faculty of
Science, Mahidol University
E-mail Address : sckbp@yahoo.com
Project Period : November 15, 2008 - May 15, 2011

It has been reported that substances extracted from seaweed have anti-bacterial and anti-viral
activities. This research aimed to extract compounds with activity against bacteria and viruses from
red seaweed Gracilaria fisheri (G. fisheri) and evaluate the ability of the extracts to stimulate
immunity in shrimp. G. fisheri were extracted by using 2 methods: 1) extraction with solvents
including methanol, ethanol, chloroform and hexane, and 2) extraction with water to obtain sulfated
galactans (SGs). The different extracts were evaluated for anti-bacterial activities against Vibrio
harveyi (V. harveyi) and SGs were evaluated for anti-viral activity against white spot syndrome virus
(WSSV). The results demonstrated that the ethanol extract showed the highest anti-V. harveyi
activity in vitro and increased levels of immune parameters in shrimp. Shrimp treated with the non-
jelly fractions of SGs, WE2NGF, significantly increased the survival rate, the immune parameters
levels and decreased amplification of viral protein 28 (VP 28) gene and VP 28 protein. The solid-
phase virus binding assay revealed the binding ability of WE2NGF with WSSV and on removal of
sulfate from WE2NGF, the binding ability decreased. In vitro haemocytes culture showed that
WE2NGF reduced the cytopathic effect induced by WSSV. Far Western blot analysis
demonstrated the binding of WE2NGF with the viral surface proteins particularly 19, 24, and 28
kDa proteins. Haemocytes treated with WE2NGF showed less fluorescent intensity of VP28,
compared to control (24% of the control). Moreover, haemocytes treated with desulfated-WE2NGF
showed the intensity of fluorescent increased to 83% of control. Structure analysis by NMR and
FT-IR spectroscopy showed that WE2NGF is a repeating unit of 3-linked B-D-galactopyranose and
4-linked 3,6-anhydrogalactose with sulfate groups at position C4 of the D-galactopyranose and C6
of the L-galactopyranose. Molecular weight determination of WE2NGF was about 100 kDa and the
percentage of sulfation was about 12%. The results suggested that the ethanol extract had anti-V.

harveyi activity, and its activity was better than SGs. Both ethanol extract and SGs had immune



boosting properties. The WE2NGF showed the potent anti-WSSV activity in shrimp by reducing
the virus replication which might be the consequence of the binding of WE2NGF with proteins on
the surface of the virus, particularly, VP28, an important protein in viral binding and entry into cells.
Additionally, the important structure that affects the binding of WE2NGF to the virus might be the

sulfate groups.
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