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Abstract 

Nipah virus (NiV) is an enveloped, negative-sense RNA virus of the genus Henipavirus 

that causes severe respiratory and neurological disease with case fatality rates often 

exceeding 40–75%. Its six structural proteins—N, P, M, F, G, and L—coordinate 

genome encapsidation, RNA synthesis, virion assembly, and host-cell entry via 

ephrin-B2/B3 receptors. Natural reservoirs in Pteropus bats enable repeated spillover, 

with human outbreaks documented in Malaysia, Singapore, Bangladesh, and other 

countries. Although management remains supportive and no licensed antiviral therapy 

exists, several repurposed agents, including remdesivir and favipiravir, show preclinical 

antiviral activity, and the monoclonal antibody m102.4 has been used under 

compassionate protocols. In silico studies further suggest that multiple 

phytochemicals—such as berberine, diosgenin, betulinic acid, quercetin, kaempferol, 

apigenin, luteolin, naringin, EGCG, and others—bind NiV F, G, M, N, and P proteins 

with inhibitory potential. Many of these compounds are present in Kampo medicines 

(KMs), including Keigai-rengyo-to (KRT), Seijo-bofu-to (SBT), Senkyu-chacho-san , 

and Sho-saiko-to. Because KRT and SBT contain multiple herbs rich in NiV-targeting 

phytochemicals, they may offer comparatively stronger therapeutic potential. Rigorous 

in vitro, in vivo, and clinical studies are required to validate KM efficacy and safety. If 

confirmed, combining KMs with established agents such as remdesivir could provide a 

practical multidrug strategy for future NiV outbreaks. 
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Nipah virus (NiV) is an enveloped, negative-sense, single-stranded RNA virus 

belonging to the genus Henipavirus within the family Paramyxoviridae. Its genome 

encodes six major structural proteins: nucleocapsid protein (N), phosphoprotein (P), 

matrix protein (M), fusion protein (F), attachment glycoprotein (G), and the large 

polymerase protein (L). Among these, the N protein encapsidates the viral RNA to form 

the ribonucleoprotein complex, which is essential for genome protection and serves as 

the template for transcription and replication. The P and L proteins constitute the RNA-

dependent RNA polymerase (RdRp) complex, mediating viral RNA synthesis. The M 

protein orchestrates virion assembly and budding. The G glycoprotein binds to the host 

receptors ephrin-B2 and ephrin-B3, while the F protein mediates membrane fusion, 

enabling viral entry into host cells. NiV is a zoonotic pathogen with natural reservoirs in 

Pteropus fruit bats. Human outbreaks have been reported in Malaysia, Singapore, 

Bangladesh, and other countries. Transmission occurs through direct contact with 

infected bats or pigs, consumption of contaminated date palm sap, or human-to-human 

spread, particularly in healthcare settings. The virus is associated with high case fatality 

rates, typically ranging from 40% to 95%. Clinical manifestations vary widely. After an 

incubation period of 5–10 days, patients may develop fever, headache, myalgia, 

vomiting, and acute respiratory symptoms. A significant proportion progress to severe 

encephalitis, characterized by altered mental status, seizures, and rapid neurological 

deterioration. Currently, no licensed antiviral treatment exists for NiV. Management is 

supportive, focusing on respiratory stabilization, seizure control, and intensive care [1].  
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Several repurposed agents show experimental or in silico promise. Remdesivir and 

favipiravir have shown promise in preclinical studies and limited clinical use, although 

large-scale efficacy data is lacking. A monoclonal antibody targeting the G protein, 

m102.4, has been used under compassionate protocols, though definitive clinical 

efficacy remains unproven. Vaccine development is ongoing, with multiple platforms 

under investigation, and early-phase human trials have begun, but no vaccine is yet 

available for widespread use. Given its high lethality, broad host range, and potential for 

sustained human-to-human transmission, NiV is designated by the WHO as a priority 

pathogen with pandemic potential. Strengthened surveillance, rapid diagnostics, and 

continued evaluation of antiviral and vaccine candidates remain essential for global 

preparedness [2]. 

In addition to licensed agents such as remdesivir, herbal medicines containing 

phytochemicals may offer practical therapeutic alternatives. In silico studies have 

demonstrated that berberine exhibits moderate binding affinity for the F protein, 

suppressing NiV infection [3]. Diosgenin and phyllnirurin show strong binding affinity 

for the G glycoprotein, inhibiting viral entry into host cells [4]. Betulinic acid blocks 

NiV membrane fusion and cellular entry by binding to sites on the F protein [5]. 

Quercetin, kaempferol, and cianidanol bind to the G glycoprotein at its receptor-binding 

region, stabilizing the complex and interfering with ephrin-B2/B3 attachment, thereby 

suppressing viral attachment, entry initiation, and subsequent membrane fusion [6]. 

Additional in silico studies have shown that curcumin, rosmarinic acid, (–)-epicatechin, 



5 

 

and (+)-gallocatechin bind to the F, G, M, N, and P proteins with favorable affinities, 

collectively inducing inhibitory activity against NiV [7]. Tanshinone I, rosmariquinone, 

and apigenin have been identified as potential agents in an Ayurveda-based Rasayana 

formulation targeting viral entry and replication by inhibiting the F protein and G 

glycoprotein as well as the RdRp complex [8]. Moreover, luteolin, 6-gingerol, and 4-

hydroxypanduratin have been shown to bind the F protein, suppressing NiV attachment 

to host cells [9]. Epigallocatechin gallate (EGCG) has also been suggested to disrupt 

early stages of viral infection—attachment and membrane fusion—by interfering with 

the F protein and G glycoprotein [10]. In silico study demonstrated that naringin 

strongly binds to the G glycoprotein, forming a stable complex and showing higher 

inhibitory potential [11]. 

Many of these phytochemicals are components of plant-derived ingredients used in 

Kampo medicines (KMs), traditional Japanese herbal medicines derived from traditional 

Chinese medicines. For example, berberine is extracted from Coptis Rhizoma, diosgenin 

from Dioscoreae Rhizoma, betulinic acid from Ziziphus jujuba, quercetin from 

Forsythia Fructus, kaempferol from Scutellariae Radix, apigenin from Schizonepetae 

Spica, 6-gingerol from Zingiberis Rhizoma, and naringin from Aurantii Fructus 

Immaturus. Furthermore, luteolin and rosmarinic acid are extracted from Menthae 

Herba. Cianidanol, (–)-epicatechin, (+)-gallocatechin and EGCG are extracted from 

Camellia Sinensis Folium.  
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 Regarding KM treatments for viral infections, treatment with Mao-to and Sho-

Saiko-to (SST) has been clinically used for influenza [12]. Similarly, treatment with 

Kakkon-to and Sho-saiko-to-ka-kikyo-sekko, and treatment with Keigai-rengyo-to 

(KRT) have been used for COVID-19 [13,14]. According to Table 1, both KRT and 

Seijo-bofu-to (SBT) contain Coptis Rhizoma, Forsythia Fructus, Scutellariae Radix, 

Schizonepetae Spica, Menthae Herba, and Aurantii Fructus Immaturus. Senkyu-chacho-

san (SCS) contains Schizonepetae Spica, Menthae Herba, and Camellia Sinensis 

Folium. SST contains Ziziphus jujuba, Zingiberis Rhizoma, and Scutellariae Radix. 

Taken together, KRT and SBT may have more effective therapeutic potential against 

NiV. SCS and SST may also have therapeutic potential against NiV. Clinicians in Japan 

typically prescribe KRT for chronic-phase rhinitis, sinusitis, and acne, whereas SBT is 

used for acute-phase acne. KRT contains 1.5 g of Forsythia Fructus (vs. 2.5 g in SBT), 

1.5 g of Schizonepetae Spica (vs. 1.0 g in SBT), 1.5 g of Scutellariae Radix (vs. 2.5 g in 

SBT), 1.5 g of Menthae Herba (vs. 1.0 g in SBT), 1.5 g of Aurantii Fructus Immaturus 

(vs. 1.0 g in SBT), and 1.5 g of Coptis Rhizomz (vs. 1.0 g in SBT) (Table 1). These 

quantitative differences may influence their relative antiviral potential. 

In any case, in vitro, in vivo, and clinical studies are required to establish the safety 

and therapeutic efficacy of KMs before they can be officially approved for NiV 

treatment. Once the efficacy of KMs is confirmed, a combination of KM and non-KM 

including remdesivir, may offer substantial therapeutic benefit.  

Funding: No funding 
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Japanese names in roman characters (Chinese name for Pinyin)                    

JP: The Japanese Pharmacopoeia     Ingredients and daily dosage     

Sho-saiko-to (Xiao Chai Hu Tang)  JP Bupleurum Radix 7.0 g, JP Pinellia Tuber 5.0 g,  

JP Scutellariae Radix 3.0, JP Ziziphus jujuba 3.0 g, JP Panax ginseng 3.0 g,  

JP Glycyrrhiza Radix 2.0g, JP Zingiberis Rhizoma 1.0 g 
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Senkyu-chacho-san (Chuan Qiong Cha Tiao San)  JP Cyperi Rhizoma 4.0 g,                   

JP Cnidii Rhizoma 3.0 g, JP Notopterygii Rhizoma 2.0 g, JP Schizonepetae spica 2.0 g,              

JP Menthae Herba 2.0 g, JP Angelicae Dahuricae Radix 2.0 g, JP Saposhnikoviae Radix 2.0 g,      

JP Glycyrrhiza Radix 1.5 g, JP Camelliae Sinensis Folium 1.5 g 

Keigai-rengyo-to (Jing Jie Lian Qiao Tang) JP Scutellariae Radix1.5 g, JP Schizonepetae Spica 1.5g,                      

JP Forsythiae Fructus 1.5 g, JP Coptidis Rhizoma 1.5 g, JP Platycodi Radix 1.5 g, 

JP Aurantii Fructus Immaturus 1.5 g, JP Bupleurum Radix 1.5 g, JP Gardeniae Fructus 1.5 g, 

JP Rehmanniae Radix 1.5 g, JP Menthae Herba 1.5 g, JP Paeoniae Radix 1.5 g,                  

JP Cnidii Rhizome 1.5 g, JP Angelicae Acutilobase Radix 1.5 g, JP Angelicae Dahuricae Radix 1.5 g, 

JP Phellodendri Cortex1.5 g, JP Glycyrrhiza Radix 1.0 g, JP Saposhinikoviae Radix 1.5g 

Seijo-bofu-to (Quing Shang Fang Feng Tang) JP Scutellariae Radix 2.5 g,  

JP Schizonepetae Spica 1.0 g, JP Forsythiae Fructus 2.5 g, JP Coptidis Rhizoma 1.0 g,                                    

JP Platycodi Radix 2.5 g, JP Aurantii Fructus Immaturus 1.0 g, JP Gardeniae Fructus 2.5 g,  

JP Cnidii Rhizome 2.5 g, JP Menthae Herba 1.0 g, JP Saposhinikoviae Radix 2.5 g,               

JP Glycyrrhiza Radix 1.0 g, JP Angelicae Dahuricae Radix 2.5 g 

                                    Table 1 

 


