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Anti-influenza virus activity of the methanol extract from succulent plant Graptopetalum
paraguayense E. Walther

Ivayla Dincheva’, Ilian Badjakov', Petia Genova-Kalou?, Nadezhda Markova’,
Venelin Enchev®

'Agrobioinstitute, Agricultural Academy, Sofia, Bulgaria; National Reference Laboratory
“Rickettsia and Tissue Cultures”, Department of Virology, National Centre of Infectious and
Parasitic Diseases, Sofia, Bulgaria; ‘Institute of Organic Chemistry with Centre of
Phytochemistry, Bulgarian Academy of Sciences, Sofia, Bulgaria

Introduction: Influenza virus infection is one of the most common worldwide and causing
significant morbidity and mortality. Currently, the treatment of influenza viruses based on
four inhibitors. two neuraminidase (oseltamivir and zanamivir) and two M2 ion-channel
blockers (amantadine and remantadine). However, the administration of these drugs often
leads to the side effects, toxicity and antiviral resistance. Therefore, the development of novel
anti-influenza pharmaceuticals to prevent and control future influenza epidemics is necessary.
Medicinal plant extracts have proved to be a rich source of candidate compounds for the
development of new therapeutically agents with anti-influenza virus activity.

Aim: The aim of the present study was to evaluate in vitro the anti-influenza virus activity of
methanol extract of succulent plant Graptopetalum paraguayense E. Walther (GP) and three
main fraction A (lipids), B (amino and organic acids, carbohydrates) and C (phenolic acids).
Materials and Methods. Methanol extract from leaves of GP was obtained by standard
method. The composition of each fraction was determined by GC-MS analysis. The antiviral
effect and cytotoxicity were investigated on MDCK SIAT cells, which were infected with two
human influenza virus strains: A/Puerto Rico/8/34 (HIN1) and B/Yamagata/16/88. To
evaluate the anti-influenza activity after virus infection in vitro we performed the following
post treatment assays. MTT-test, virus-induced cytopathic effect (CPE) and hemaggl utination
inhibition test (HI). The results were expressed as 50% inhibitory concentration of the viral
effect (1Cso). Oseltamivir phosphate (with trade name Tamiflu®) was used as positive control.
Results: All tested fractions and total GP extract exhibited low cytotoxic effect in vitro. The
results were dose-dependent. The fraction C and methanol GP extract significantly inhibited
HAN1 virus replication on MDCK SIAT cells in concentration range 0.001 — 1 mg/mL, when
compared to the positive control. GP extract applied in maximal nontoxic concentration (0.01
mg/mL) reduced viral yield by Alogip 1, which 1Csp was 10 times lower (0.1 mg/mL). Using
representative strains of influenza virus it was shown that apparently the inhibitory effect was
strain-specific. The phenolic fraction C effectively suppressed the replication of influenza
virus type A by 87.3%, compared with antiviral drug Tamiflu®, which protects infected
MDCK SIAT cells almost 95%.

Conclusions: Thisisthefirst report on the anti-influenza virus activity of the total extract and
fractions isolated from Graptopetalum paraguayense E. Walther. The results of this study
shed light that fraction C and total GP extract could be promising inhibitors of influenza A
virus. Therefore, characterization of the plant’s active compounds and investigation of the
mechanism of antiviral action are suggested.

Acknowledgments: Thiswork was supported by the Bulgarian National Science Fund under
Grant DN 19/16/2017.

Key words. Graptopetalum paraguayense E. Walther, phenolic fraction, influenza virus type
A and type B, anti-influenza virus activity, cytotoxicity



