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 The influenza virus causes a highly infectious, acute febrile respiratory 

illness that is extremely contagious. Therefore, the novel anti-influenza 

drugs with excellent solubility are needed to against a wide range of 

influenza viruses and prevent pandemic infections. Many antiviral drugs 

for individual treatment have been tried empirically in animals and 

people, and they failed. Although drug-resistant variants of human and 

avian influenza viruses are becoming more common, the greatest novel 

synthetic medicines are neuraminidase agents’ oseltamivir and 

zanamivir. Though there are several ways to reducing the negative 

effects of influenza and its subsequent problems, herbal medicines are 

favored due to their less adverse effects and inexpensive cost. A list of 

medicinal herbs with anti-influenza and other therapeutic properties and 

herbal medicines used to treat colds and influenza has been prepared. 

This study highlights anti- influenza compounds from Zingiber 

officinale, Camellia sinensis, Mentha arvensis, Cinnamomum burmanii, 

Echinacea purpurea, Phyllanthus niruri, Sambucus nigra, and 

Glycyrrhizae glabra, which are some of the most effective and well 

investigated medicinal plants. This article categorizes and describes anti-

influenza medicinal herbs based on their potential mode of action. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Influenza is a virus that is widely found in the world. Influenza virus is an RNA virus that often causes 

many deaths due to its very fast mutation rate. Symptoms of flu are often accompanied by low-grade fever 

at the beginning of the symptoms, muscle aches, and body weakness (fatigue) [1]. Most of the coughs and 

colds (90%) are caused by respiratory viruses, generally, rhinoviruses and patients can recover themselves 

(self-limiting disease) depending on their immune system. The peak of symptoms is usually around the 3rd 

or 4th day, with rhinorrhea as a clear fluid, then it can become more viscous; it may be misdiagnosed as a 

bacterial sinus infection [2]. The average duration of flu symptoms lasts between 7 to 10 days before the 

sufferer is completely cured. However, patients will generally try to self-medicate (self-medication) to 

overcome the 'discomfort' due to flu and colds, among others, by taking over-the-counter cold medicines on 
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the market. Three influenza viruses are classified into A, B, and C and belong to the Orthomyxoviridae 

family. The virions show two main surface glycoproteins, haemagglutinin (HA) and neuraminidase, and 

their genomes are made up of eight segments of negative-sense single-stranded RNA (NA). Meanwhile, 

Type C has seven RNA segments and simply shows one main surface glycoprotein, the hemagglutinin-

esterase-fusion (HEF) protein. Several antiviral medicines have been tried in animals and people, but none 

has proven effective. The neuraminidase blockers oseltamivir (Tamiflu) and zanamivir (Relenza) are the 

most recent synthetic chemicals, yet drug- resistant forms of human and avian influenza viruses are 

becoming more common [3]. Plants are one of the most important sources of lead compounds, accounting 

for up to 40% of contemporary medicines. Practical information based on ethnomedical plant advantages, 

combined with bioassay-guided fractionation and isolation, offers the potential to find new antivirals for use 

against influenza. Herb and plant resources are virtually limitless in the quest for functional 

phytochemicals, but they quickly decrease because of deforestation and industrialization. Although a lot of 

research has been conducted utilizing purified plant compounds, only a few have looked at the antiviral 

properties of crude plant extracts [14], [15]. 

 

2. Virion Structure of Influenza Viruses 

Orthomyxoviridae is a family of RNA viruses that comprises the genera Influenzavirus A, Influenzavirus B, 

Influenzavirus C, Isavirus, and Thogotovirus. Although its name has not yet been finalized, a newly found 

seventh genus is also in this family. While influenza viruses A, B, and C impact birds, humans, and other 

animals, the Influenza B virus only affect humans. Although the Isavirus can infect all vertebrates, the 

Thogotovirus can only infect both vertebrates and invertebrates [5]. 

 

 
Figure 1. Schematic view of the influenza A virion structure [6]. 

 

Orthomyxovirus virions are ordinarily close to spherical, with diameters varying from 100 – 200 nm (Fig. 

1). The antigenic differences are shown by two internal structural proteins, namely the nucleocapsid protein 

encoded by the NP gene and the matrix protein encoded by the NP gene. M gene. These differences classify 

influenza viruses into A, B, and C. Influenza A infects humans and animals, while B infects humans. In 

contrast, influenza C infects humans and pigs.7 Structure and segments of the viral genome influenza A are 

shown in Figure 1. Influenza C virus has seven segments of the RNA genome because it only has one type 

of surface glycoprotein, namely hemagglutinin esterase fusion (HEF). HEF functions as a receptor binding 

(H), membrane fusion (F), and esterase (E) [8]. The virus is divided into various subtypes based on 
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serological and genetic analysis of the glycoproteins hemagglutinin (HA) and neuraminidase (NA) [9]. 

Influenza viruses enter host cells through receptor-mediated endocytosis [4]. Binding to the receptor is an 

early determinant of pathogenicity, and the specificity of receptor binding determines the tropism of a virus 

in a particular host species. The amino acid residues of HA that bind to the receptor are amino acids 222 

and 224 (according to H5). Human influenza virus HA glycoproteins which have amino acids leucine at 

position 222 and serine at 224, can bind to sialic acid -2,6 NeuAcGal. The low pH in the endosome (5.5) 

stimulates the uncoating of the virus. The acidic condition also causes a conformational change of HA.  

 

The HA fusion peptide region can be inserted into the endosome membrane and fusion occurs between the 

endosome membrane and the viral membrane. The fusion process can only happen if HA is cut into HA1 

and HA2 by host cell proteases [5]. Influenza incubation can last from 48 to 72 hours. When a virus 

contacts sialic acid residues in the cell, it becomes attached via the hemagglutinin protein, which, by 

endocytosis, carries the virus into the vacuole, where, as the cytoplasmic pH decreases, the virus undergoes 

fusion of the endosome membrane and release of its RNA. New genes are created, and their RNA is moved 

to the nucleus and recorded. Following the newly biorational RNA delivery to the cytoplasm, it is returned 

to the cell membrane and becomes a mixture of proteins, which are then released into the membrane. When 

the virus buds through the cell membrane, this procedure is underway. It is not clear how the genomic 

segment wrapping process works. It appears that hemagglutinin proteolysis happens multiple times during 

the fusion and release process and that this is required for viral infection and viral reproduction. In humans, 

this replication cycle is confined to the respiratory epithelium. In the first infection, viral replication 

proceeds for 10-14 days. The success of complete replication in the respiratory tract is presumed that the 

key proteolytic enzymes are at this site. Successful cleavage of hemagglutinin has been demonstrated in 

respiratory tract secretions, but the cellular origin of the enzyme remains unclear [15]. 

 

3. The target of action Antiinfluenza 

Current commercially available anti-influenza drugs target the viral matrix protein two and neuraminidase 

glycoprotein of the virus. Ion channel blockers (Amantadine and Rimantadine) and neuraminidase 

inhibitors (Oseltamivir and Zanamivir) significantly treat seasonal influenza. Viral replication and spread 

are primary targets for these drugs, which eventually lead to quick recovery from the symptoms [16]. 

Several mechanisms of antiviral activity against influenza virus have been proposed according to vitro and 

in vivo research: (1) inhibiting acidification of intracellular endosome compartments needed for the fusion 

of viral and cellular membranes, or decreasing membrane fluidity, inhibiting fusion of the viral membrane; 

(2) interfering with viral entry by reducing the receptor binding activity through, for example, binding to the 

virus surface, or interfering with virus adsorption, and thereby inhibiting hemagglutinin binding to cellular 

receptors; (3) inhibiting neuraminidase, therefore preventing both the release of virus from infected cells 

and the formation of viral aggregates after release from host cells; and (4) inhibiting viral replication at the 

initial stage of viral infection. Furthermore, several medicinal plants alleviate flu-like symptoms by 

modulating local and systemic proinflammatory cytokines in the host rather than directly affecting viral 

replication [17]. 

 

3.1 M2 inhibitors 

The first generation of anti-influenza drugs targeted the M2 proton channels, present on the influenza virus. 

Amantadine (1-adamantanamine hydrochloride) (Symmetrel) and Rimantadine (alpha-methyl-1-

adamantane methylamine hydrochloride) (Flumadine) are symmetric tricyclic amines inhibiting influenza A 

viruses at low concentrations (<1.0 mg/mL) but are inactive against Type B viruses. M2 inhibitors act as 

channel blockers by binding to the channel pore, preventing proton entry into the virion. Hence, viral 

structural changes that are essential for viral entry are blocked. The mechanism is exhibited through an 
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"early antiviral effect," where the dissociation of ribonucleoproteins from M1 is affected. M2 inhibitors also 

cause a "late antiviral effect" of promoting early HA conformational change [16]. 

 

3.2 Neuraminidase inhibitors (NAIs) 

Effective inhibitors of the NA enzyme present in the influenza viral membrane were developed after 

discovering the three-dimensional structure of influenza neuraminidase. Thus, second- generation influenza 

drugs came into existence. Since NAIs are analogues of SAs, the mechanism is exerted by competition with 

the natural ligand, blocking the active site of NA. Thus, NAIs prevent NA from releasing viral progeny 

from the host cell by binding to the active site. Hence, the virus is blocked from infecting other cells of the 

host. Two NAIs are accepted worldwide, Oseltamivir and Zanamivir [17]. Considering the enzyme site of 

NA is nearly conserved with only subtle structural variations between subtypes, NA inhibitors are effective 

against types A and B viruses and even different NA subtypes [16]. 

 

4. Medicinal Plants with Antiinfluenza Property 

Moreover, 40% of contemporary medicines are derived from plant components, making plants a significant 

source of lead compounds. To find new antivirals to combat influenza, empirical information of 

ethnomedical plants, combined with bioassay-guided fractionation and isolation, has a prospective to 

uncover novel antivirals. Now, in the context of the quest for functional phytochemicals, the supply of herb 

and plant resources is ample. However, they are quickly diminishing owing to deforestation and 

industrialization. Limited research has yet discussed the antiviral properties of crude plant extracts [7], [8]. 

Herbal medicines dating back to ancient times have been utilized to help people combat the common cold 

and flu. Herbs are frequently used to treat viral respiratory infections, as they have done in the past. 

Cannabinoids (i.e., cannabinoids) and phytochemicals extracted from plants are important tools in the fight 

against influenza. A diverse range of polyphenols, flavonoids, saponins, glucosides, and alkaloids are 

included in this category [6]. 

 

4.1 Zingiber officinale 

Rhizome of Zingiber officinale (ginger) is extensively used for medicinal purposes. The bioactive 

chemicals included in ginger's oleoresin and essential oils assist the body's immune system by enhancing 

the body's defenses. According to the crucial ginger oil composition, the chemicals that may be found in 

ginger are zingiberene, β-sesquiphellandrene, β-bisabolene, farnesene, and geranyl acetate [19]. The method 

works by activating the nervous system and the brain, which control memory and emotions [20]. Ginger 

root is commonly used to cure several health problems, including headaches, colds, and nausea. It has been 

discovered that bioactive components in ginger, such as phenolic and terpene compounds, are many. There 

are different bioactivities in ginger due to the presence of phenolic compounds, including gingerols, 

shogaols, and paradols. Antioxidant activity was shown in human chondrocyte cells using ginger extract, 

which revealed the impact was due to interleukin-1β (IL-1β). The levels of numerous antioxidant enzymes 

increased, and lipid peroxidation (the oxidation of lipids) was decreased due to this treatment. Additionally, 

ginger extract may reduce H2O2-induced oxidative stress-induced ROS generation in human fibrosarcoma 

cells [21]. Red ginger contains 5-10% sesquiterpenes in the form of zingiberene, b-bisabolene, 

sesquiphellandrene, and curcumin. Red ginger essential oil interacts with viral lipids before entering cells, 

and red ginger can increase the activity of natural killer cells in lysing viruses. 

 

4.2 Camelia Sinensis 

Five tea polyphenols inhibited influenza A in the following order: theaflavin > procyanidin B-2 > 

procyanidin B-2 digallate > ()-epigallocatechin(EGC) > ()-epigallocatechingallate(EGCG), with IC50 

ranging from 16.2 to 56.5 g/ml. Six of the compounds evaluated demonstrated anti-influenza B virus action 
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in the following order: kaempferol > EGCG > procyanidin B-2 > ()-EGC methylated EGC > theaflavin, 

with IC50 ranging from 9.0–49.7 g/ml [9]. (-) In vitro, EGCg and TF3 (1-10 microM) reduced influenza A 

and B infectivity in MDCK cells. Electron microscopy analysis indicated that EGCg and TF3 (1 mM) 

agglutinated influenza viruses similarly to antibodies and inhibited viral adsorption to MDCK cells. EGCg 

and TF3 had a less inhibitory effect on viral adsorption to MDCK cells. EGCg and TF3 (1-16 microM) also 

suppressed influenza virus haemagglutination [10]. Catechins, a type of polyphenolic flavonoids found in 

tea leaves, have been implicated in experimental and clinical investigations as possible anti-influenza virus 

agents. It is well established that EGCG, significant and highly bioactive catechin, inhibits influenza A and 

B virus infections in MDCKy cells. In addition, as revealed by molecular docking, EGCG, and other 

catechin compounds, for instance, epicatechin gallate and catechin-5-gallate, have neuraminidase inhibitory 

activity [11]. Numerous laboratory in vivo or in vitro investigations on catechins and their chemical 

derivatives have revealed numerous anti-influenza virus activities, with three hypothesized mechanisms: (1) 

suppression of viral attachment to the host cell, (2) inhibition of virus replication, and (3) inhibition of virus 

NA [12]. 

 

4.3 Mentha arvensis 

It is the native Japanese menthol plant species. It is popularly grown in the temperate areas of Europe and 

Asia, all the way east to the Himalayas and eastern Siberia [30]. Certain essential oils (e.g., α-pinene, α-

phellandrene, -pinene, dipentene, cardinene, and -thujone) have been detected in different proportions 

according to the season, type of climate, and the processing methods used [31]. The results of administering 

menthol, D-isomenthol, and D-neomenthol by inhalation to 40 test participants were assessed. L-menthol 

significantly enhanced the nasal feeling of airflow. This demonstrates that L-pharmacological menthol's 

effect on nasal sensory nerve terminals has nothing to do with its minty aroma [29]. 

 

4.4 Cinnamomum burmanii 

One of the most significant spices in the tropical world, Cinnamomum burmanii, offers various essential 

oils, bioactive chemicals that can aid human health in a wide range of ways. The most common compounds 

in this spice are cinnamic acid and cinnamaldehyde, antioxidants that battle various illnesses and their 

consequences. Cinnamon contains antioxidants that have several biological functions, notably in combating 

oxidative stress generated by free radicals [13] canine kidney cells were inhibited by trans-cinnamaldehyde, 

one of the primary components of essential oil produced from Cinnamomum cassia Blume in a dose-

dependent manner, in vivo with mice by nasal inoculation and inhalation, showed significant survival rates. 

Real-time polymerase chain reaction confirmed that cinnamaldehyde inhibited viral protein synthesis at the 

post- transcriptional [28]. 

 

4.5 Echinacea purpurea 

All strains are tested, including human Victoria (H3N2) and PR8 (H1N1), avian strains KAN-1 (H5N1) and 

FPV (H7N7), and the pandemic S-OIV strain (H1N1). 1.6 mg/ml to as low as 1.6 μg/ml concentrations 

provide an extract that is diluted to a ratio of 1:1000, resulting in an extract concentration of 1.6 mg/ml to as 

small as 1.6 μg/ml, with concentrations varying from 1.6 mg/ml to as small as 1.6 μg/ml. Respiratory 

viruses, such as influenza, RSV, and coronaviruses, were inhibited by a combination of extracts from 

Echinacea purpurea that inhibited their infectivity and blocked viral docking receptors [22]. Previously, 

reduction in antibiotics by Echinacea has been shown in cold prevention research, but none of them have 

been done specifically on the issue. 3.4 ± 5.6 and 6.5 ± 8.0 days of antibiotic usage were published in a 

group of children between the ages of 1 and 5 who were being given Echinacea for three months as part of a 

study designed to find a reduction in the incidence of illness in the next six months [23]. 
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4.6 Phyllanthus niruri 

In Ayurveda, Traditional Chinese Medicine, and Indonesian Jamu, P. niruri has a lengthy history. Almost 

the entire plant is employed to treat many ailments, including diarrhea, influenza, vaginitis, tumors, 

diabetes, edema, and gastritis. Additionally, the plant helps treat liver damage, hepatitis B, diabetes, and 

many bacterial and viral illnesses [32]. 

 

4.7 Nigella sativa 

Nigella sativa L. (Ranunculaceae), also called black cumin or black seeds is famous for its culinary uses and 

is historically precious in traditional medicine. Black cumin seed, particularly its essential oil, contains 

thymoquinone (TQ), thymohydroquinone, thymol, carvacrol, nigellone, nigericin, and α-hederin, which are 

mostly responsible for its pharmacological effects and therapeutic benefits [24]. 

 

4.8 Sambucus nigra 

Sambucus nigra agglutinin-I is a commonly utilized antiviral drug in animals and humans against enveloped 

viruses. The lectins play a critical role in the fight against viruses by agglutinating and preventing from 

attaching to the host's cell surface and limiting viral reproduction [25]. The direct impact was determined by 

hemagglutination inhibition, plaque reduction, and flow cytometry analysis. Hemagglutinin antigens are 

glycoprotein molecules that enable the virus to adhere to and fuse with the cellular sialic acid on the host 

cell membrane. The virus is dispersed from infected cells by neuraminidase antigens, which degrade the 

cellular sialic acids. Sambucus nigra lectins (SA2, 6Gals, and especially Neu5Ac2, 6Gal) bind to sialic 

acids in the host cell membrane and inhibit the influenza virus hemagglutinin from attaching to host cells.  

 

Additionally, the flavonoids in Sambucus nigra bind to the influenza virus's hemagglutinin and inhibit the 

virus from attaching to host cell receptors [36]. Sambucus nigra exhibited a mild inhibitory influence during 

the initial stages of the influenza virus cycle but a significantly more powerful effect (therapeutic index of 

12.3) during the post-infection phase. Elderberry extract exerted direct effects by inhibiting viral 

glycoproteins and indirect impact through increased IL-6, IL-8, and TNF [34]. Sambucus nigra contains 

anthocyanins, a kind of flavonoid with immunomodulatory and perhaps anti- inflammatory properties. 

Anthocyanins have been shown to bind to (and make useless) viral glycoproteins that allow viruses to enter 

host cells, potentially inhibiting viral infection. Elderberry extracts are shown to have inhibitory effects on 

influenza A and B in vitro [35]. Elderberries extract was shown to be antiviral against numerous human 

strains of influenza virus type A (H3N2, H1N1, H3N2, H1N1) and type B (H3N2, H1N1, H3N2, H1N1) 

[34]. Elderberry extract suppressed influenza A (H1N1) in humans with an IC50 of 252 34 g/mL [37]. 

 

4.9 Glycyrrhizae glabra 

Used an in-silico method to examine the activity of 20 distinct active compounds from the Glycyrrhiza 

(liquorice) plant against spike glycoprotein and non-structural protein-15 endoribonuclease, as well as 

lopinavir and ribavirin. Among the twenty substances, glyasperin A has a high affinity for non-structural 

protein-15 endoribonuclease, and glycyrrhizic acid binds spike glycoprotein, inhibiting viral entrance [26], 

[27]. These chemicals were found to have a high relationship for the protein receptor cavity using molecular 

dynamics simulations. G. glabra has been shown to possess antiviral activity against SARS-related 

coronavirus, H5N1 influenza A, HIV-1, herpes simplex, influenza A, and respiratory syncytial in vitro and 

in vivo. Glycyrrhiza glabra roots and leaves contain a diverse array of bioactive components capable of 

interacting with various targets ranging from viral contact to down- regulation of host factors such as 

intracellular signaling cascades [38]. Using a computational method, it has been hypothesized that 

flavonoids from Glycyrrhiza glabra may have anti-influenza activity, perhaps by interfering with virus-cell 

membrane fusion and preventing viral entrance into cells. The route is unique from the antiviral medicines 
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and currently is exists. 
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