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Abstract: Among the most common infections are those caused by human herpes viruses, including Herpes
Simplex virus type I and type 2 (HSV-1 and HSV-2) spread worldwide. Common therapies Jfor herpes infections
employ nucleoside analogs, such as Acyclovir, and target the viral DNA polymerase, essential for viral DNA
replication. Systemic application of these agents is often limited by the development of drug-resistance or toxicity,
especially in immunosuppressed patients. A better understanding of the herpes virus replication will help the
development ofnew safe and effective broad-spectrum anti-herpetic drugs that fill an unmet need. Recentlywe found
that the total methanol extract from succulent plant Graptopetalum paraguayense E. Walther (GP) demonstrates a
significant inhibitory effect on HSV-1 as well as the GP phenolic fraction. Since virus-encoded DNA polymerase
appears to bea key feature in the replication of large DNA virusessuchas HSV, we present theoretical investigations
on the binding expedient ofphenolic acids from this fractionto viral DNA polymerase amino acids. Twelve different
phenolic acids such as gallic acid, trans-ferulic acid, syringic acid, and others were found By GS/MS analyses.

MOE 2016 sofiware package was used todock selected structures in the activesite definedin published XRD
(X-ray diffraction) structures of the Herpes Simplex Virus 1 DNA Polymerase. The structure was protonated
according to implemented Protonate3D algorithm and was scored accordingto implemented GBVI/WSA dG scoring
function. According to this scoring function, trans-ferulic acid and gentisic acid have optimal interactions with the
receptor. i

From the results based on the molecular docking methods, we have modeledsome hydrogen-bonded complexes
between phenolic and amino acids. The received datafrom our quantum-chemical calculations suggest that all
phenolic acids could form stable complexes with amino acids from the DNA polymerase active site. The calculations
were performed at B3LYP/6-31+G (d,p) level of theory using GAUSSIAN 09 software package.

Keywords: Graptopetalum paraguayense E. Walther, DNA polymerase, Herpes Simplex virus, docking,
quantum-chemical calculations, hydrogen-bonding
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Abstract: Among different kinds of viruses, one of the most common human respiratory tract pathogens that
have highlevel ofmorbidityanddeathrate is influenzavirus. Influenza viruses belong to the Orthomyxoviridae  family
and contain a segmented, negative-strand RNA genome (virion RNA, vRNA). Although different classes of antiviral
drugs are currently being offered or are still bein g developed, there are increasing reports of drug resistance to
influenza virus due to mutations of surface proteins. Therefore, the development of novel anti-influenza
pharmaceuticals to preventand control future influenza epidemics is necessary. Medicinal plant extract s have proved
to be a rich source of candidate compounds for the development of new therapeutically agents with anti -influenza
virus activity. Traditional herbal medicines in Far Easterncountries have played animportant role in health care of
this area, especially in Japan, China, and Korea. The aim of the present study was to evaluate in vitro the anti-
influenza virus activity of the succulent plant Graptopetalum paraguayense E. Walther (GP), an edible plant in
Taiwan.

Methanol extract from leaves of GP was obtained by standard method. The composition ofeach fractionwas
determined by GC-MS analysis. The antiviral effect and cytotoxicity were investigated on MDCK SIAT cells, which
were infectedwithtwo human influenzavirus strains: A/Puerto Rico/8/34 (HINI) and B/Yamagata/1 6/88. 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 hemagglutination inhibition test (HI). The results were expressedas 50%
inhibitory concentration of the viral effect (IC50). Oseltamivir phosphate (with trade name Tamiflu®) was used as
positive control.

The three main fractions: A (lipids), B (amino and organic acids, carbohydrates) and C (phenolic acids) as
well as the total GP extract exhibited low cyltotoxic effect in vitro. The results were dose-dependent. The fraction C
and methanol GP extractsignificantly inhibited HINI virus replicationon MDCK SIAT cells in concentration range
0.001 -1 mg/mL, whencomparedto the positive control. GP extract appliedin maximal nontoxic concentration .01
mg/mL) reducedviral yield by Alog10 1.3, where IC50was 10times 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 Tamiffu®,
which protects infected MDCK SIAT cells almost 95%.

This is the first 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, a deeper characterization of the plant’s active
compounds and investigation of the mechanism of antiviral action should be carried out.

Keywords: Graptopetalum paraguayense E. Walther, phenolic fraction, influenzavirus type A and type B, anti-
influenza virus activity, cytotoxicity
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