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Research Trend of Antiviral Natural Products for Companion Animal

Byeong Ku Kang, Seo Young Yang, and Young Ho Kim*
College of Pharmacy, Chungnam National University, Daejeon34134, Korea

Abstract — Recently, companion animal culture has grown rapidly and mature, raising interest in preventing and treating animal
diseases. In particular, viral infection was a serious threat to companion animal health because there was no proper antiviral
drugs. Synthetic antiviral drugs have limitations such as low efficiency, toxicity, and occurrence of resistant viruses. Therefore,
attempts to find new anti-viral drugs from natural sources have continued. This review focused on the natural products and
active substances that exhibit antiviral activity against three viruses: canine distemper virus (CDV), canine parvovirus (CPV),
and feline calicivirus (FCV) that cause fatal diseases in dogs and cats. Natural plant extracts, flavonoids, polysaccharides, alka-
loids and saponins showed antiviral activity with various mechanisms and differences in activity depending on the structure.
Especially, quercetin and epigallocatechin-3-gallate (EGCG) showed antiviral activity through a multi-mechanism that inter-
feres with the attachment and penetration stages of the virus and inhibits the viral polymerase within the cell. Some natural plant
extracts showed a virucidal activity and showed the potential effect as a preventative agent to prevent the viral infection. This
review is expected to provide research trend on the development of antiviral natural products for companion animals.

Keywords — Compainon animal, Antiviral activity, Canine distemper virus, Canine parvovirus, Feline calicivirus
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Table I. List of plants and compounds showing antiviral activity against canine distemper virus

Plant/Compound Mode of action Ref
Plant Extract
Propolis Ethanol Inhibition of adsorption and penetration 37
Rhizophora mangle L. Aqueous Inhibition of intracellular viral replication 46
(Rhizophoraceae)
Podocarpus henkelii Acetone Inhibition of adsorption and penetration 41
(Podocarpaceae)
Plumbago zeylanica Hexane Inhibition of adsorption and penetration 41
(Plumbaginaceac)
Carissa edulis Hexane Inhibition of adsorption and penetration 41
(Apocynaceae)
Flavonoid
Quercetin Inhibition of adsorption and penetration 74
Inhibition of synthesis of viral nucleic acid
Morin Inhibition of adsorption and penetration 74
Rutin Inhibition of adsorption and penetration 74
Hesperidin Inhibition of adsorption and penetration 74
Inhibition of viral nucleic acid synthesis
Proanthocyanidine A2 Inhibition of viral RNA synthesis 54
Phenolic acid
Cinnamic acid Inhibition of adsorption and intracellular viral replication 74
Ferulic acid Inhibition of adsorption and penetration 74
Caffeic acid Inhibition of intracellular viral replication 55
Polysaccharide
Fucoidan Inhibition of adsorption and penetration 59
Inhibition of cell to cell spread of virus
Pinon shell polysaccharide Inhibition of intracellular and extracellular 57
Anthraquinone
Hypericin Inhibition of intracellular viral replication 85
Mixture
Green-Zone' Virucidal 36
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Fig. 1. The structure of compounds exhibiting anti-CDV activity.
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Table II. List of plants and compounds showing antiviral activity against canine parvovirus

Plant/Compound Mode of action Ref
Plant Extract
Bauhinia thonningii Ethanol Inhibition of penetration and intracellular viral replication 67
(Fabaceae)
Anacardium occidentale Ethanol Inhibition of penetration and intracellular viral replication 67
(Anacardiaceae)
Boswellia dalzielii Ethanol Inhibition of penetration and intracellular viral replication 67
(Burseraceae)
Dichrostachys glomerata Ethanol Inhibition of penetration and intracellular viral replication 67
(Leguminosae)
Sterculia setigera Ethanol Inhibition of penetration and intracellular viral replication 67
(Sterculiaceae)
Polysaccharide
phosphorylated Radix Cyathulae officinalis Kuan Inhibition of intracellular and extracellular 69
polysaccharides
(pRCPS)
Astragalus polysaccharide(APS) Inhibition of adsorption and penetration 69
Rhizoma Atractylodes polysaccharide Inhibition of adsorption and penetration 69
(RAPS)
Baikal Skullcap polysaccharide Inhibition of adsorption and penetration 69
(BSPS)
Flos Lonicerae polysaccharide Inhibition of adsorption and penetration 69
(FLPS)
Pinon shell polysaccharide Inhibition of intracellular and extracellular 57
Flavonoid
Quercetin Inhibition of adsorption and penetration 50
Virucidal activity
Table III. Inhibition of FCV in CRFK cells pre-treated with herbal extracts for 24h
Concentration(pg/ml
Extract Plant (ng/mD)
10 20 50 100
Ethanol Camellia sinensis - - 55.29+9.27 86.89+2.01
Ficus carica - - 7.67+7.20 48.71+£7.38
Methanol Pleuropterus multiflorus 11.11+19.25 53.33+£5.77 - -
Alnus japonica 27.78+4.81 50.00+16.67 - -
50 uM 100 pM
Control Ribavirin - - 52.51+11.68 77.69+10.40
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Fig 2. Structures of green tea catechin.
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