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ABSTRACT
Plants are an important source of natural products and they play a vital role in the field of medicinal
chemistry and pharmaceutical science. Traditional medicines have been practiced and used for
thousands of years, mostly in Asian countries, where plants are the main sources of medicine.
Houttuynia cordata, a herb that belongs to the family Saururaceae, has a wide range of
pharmacological activities and is used traditionally in conditions like anisolobis sores, heatstroke, lung
carbuncles, malaria, scrotal abscess, tonsillitis, salammoniac poison and has also been widely accepted
to possess anti-cancer, anti-oxidant, anti-hypertension, anti-inflammatory, anti-mutagenic, antibacterial, anti-viral and anti-purulent activity. Moreover, it is one of the herbs that was recognized
during pandemic outbreaks, such as Severe Acute Respiratory Syndrome Coronavirus (SARS CoV) in
China, virulent Newcastle Disease Virus (VNDV) in Java (Indonesia) and Newcastle (England). In this
review, we briefly discuss the role of H. cordata as an anti-viral agent and the possibility of developing
a dosage form against Coronavirus disease-19 (COVID-19).
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1. Introduction
Saururaceae is a paleoherb member that consists of four
genera viz., Anemopsis, Gymnotheca, Houttuynia and
Saururus (Wei & Wu, 2012). Houttuynia cordata
(Chinese=Yuxing-cao means producing unique fishy smell) is
an ancient perennial herb with a pungent and heart-shaped
leaf. It is an aromatic, rhizome-bearing, wild medicinal herb of
single species of the genus Houttuynia of Saururaceae. H.
cordata herb has been commonly used as a traditional
medicine in some countries viz., Korea, China, India, Vietnam
and Thailand. It consists of six major phytoconstituents:
essential oils, flavonoids, alkaloids, fatty acids, sterols and
polyphenolic acids. Apart from these major constituents, H.
cordata also contains aristolactams (e.g aristolactam B II,
aristolacatam A II), Oxoaporphines (e.g splendidine,
lysicamine), amides (N‑(1‑hydroxymethyl‑2‑phenylethyl)
benzamide, Phenyl carboxamide), benzenoids (e.g Vanillic
acid,
Vanillin),
steroids
(β‑Sitosterol,
5‑α‑Stigmastane‑3,6‑dione), volatile oil (e.g 3‑Methyl‑butanoic
acid, 4‑Tridecanone), indoles (e.g Indole‑3‑carboxylic acid),
ionones (e.g Vomifoliol, Dehydrovomifoliol). H. cordata, the
plant, is claimed to possess a number of pharmacological
activities viz., anti-cancer, anti-oxidative, anti-hypertension,
anti-inflammatory, anti-mutagenic, anti-bacterial, anti-viral
and anti-purulent. The plant is also known to be effective in
the treatment of pneumonia, HIV and influenza virus,
refractory hemoptysis (Bhattacharyya & Sarma, 2010; Xu et al.
https://doi.org/10.54059/2021.4(2)crjpas_190
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2011; Y. Wen, 2012; Kumar et al., 2014), bronchitis, chronic
obstructive respiratory diseases, urogenital tract infections,
SARS through the inhibition of SARC CoV 3C-like protease
RDRP (RNA-dependent RNA polymerase) (Muluye et
al.,2014). Chemical investigations on the whole plant of H.
cordata showed that, out of the 40 compounds, quercitrin and
quercetin-3-O-b -D-galactopyranoside showed excellent 2,2diphenyl-1-picrylhydrazyl radical-scavenging property with
IC50 values of 31 and 63mM (Chou et al., 2009).
Much attention has been given to the study of viruses,
particularly coronaviruses, since the novel coronavirus
outbreak in China around 2002 and when it was recognized
that this virus is the cause of SARS (Pillaiyar et al., 2016).
Infact, H. cordata was one of the herbal ingredients recognized
by the Ministry of Health, China, during this period for the
treatment of SARS.
Studies on the determination of pharmacognostical standards
such as macroscopical and microscopical of the plant /plants
parts, which are considered to be the primary step by WHO,
before employing of an herbal drug for diagnosis has been
carried out. Qualitative, quantitative and physiological
parameters and phytoconstituents determination of the plant,
which serves as the authenticity, have been reported. In
addition, the study also indicated that plant is free to be used
from any unwanted contamination base on the result of heavy
metals such as arsenic (As), lead (Pb), cadmium (Cd), mercury
(Hg) and zinc (Zn), and microbial load study where they found
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that the result falls within the limit (<2ppm) laid down by
WHO. The content of Ar, Pb, Cd, Hg and Zn in the extract was
found out to be 0.091, 0.0189, 0.0003, 0.078 and 0.019 ppm,
respectively (Kumar et al., 2014).
Acute oral toxicity of H. cordata extract has been performed
and found to have no toxicity (Lau et al., 2008). Similarly, the
genotoxicity study of ethanolic extract of H. cordata showed
that it does not cause reverse mutations in Salmonella
typhimurium; a chromosomal aberration assay using Chinese
hamster ovary (CHO) cell lines did not show significant
incidences of structural and numerical aberrations compared
to positive control and a micronucleus test using mouse did
not show a significant increase in the occurrence of
micronucleated polychromatic erythrocytes and concluded
that H. cordata used in humans may be safe (Kang et al.,
2012). On the other side, a few studies have claimed that the
injections of H. cordata are associated with breathing
problems, high fever, rash, anaphylactic shock and even
sudden death. These ADRs lead to the suspension of their use
in 2006 by the China Food and Drug Administration (CFDA)
(Pang et al., 2017; Li et al., 2019). To overcome the above
disadvantages, a study on the safety profile of the herb by
modification of the current dosage preparation is needed. In
line with this, a study conducted by Jianmei Pang et al., found
that the degradation product of Hou (3-oxododecanal), a
volatile compound of H. cordata to be the cause of serious
acute toxicity reactions. Therefore, their study on the
purification of H. cordata concluded that the microporous
resin purification (MRP) followed by microemulsion
encapsulation (ME) formulation improved the safety and antiviral activity of H. cordata. In addition, MRP helped reduce
hemolysis and ME helped avoid hemolysis induced by Hou (Li
et al., 2019). The anti-viral activity of H. cordata against a
number of viruses is represented in Figure 1.

In the case of infectious pandemic diseases (viral infectious),
usually vaccines are the preferred medicine and the effective
way to curb up the exponential progression of the disease.
However, relying on the invention of a new vaccine will
usually take months and even years with a high chance of
failure due to the genetic adaptations and mutations of the
virus during drug invention. Moreover, the use of vaccines
may possess a severe adverse effect on a particular population
or a specific individual. Although antibiotics are the primary
choice to treat infectious diseases, their effectiveness against
viral infections is questionable (Wilson et al., 1999; Wang &
Liu, 2014). Therefore, because of these problems, there is a
need to shift to herbal medicine and most often to the one
where research data is already available. Because herbal
medicine, most often, is easily available, and their
manufacturing process is simple.
2. H. cordata against herpesvirus
Herpes simplex viruses 1 and 2 belong to the α herpes viruses
of the Herpes viridae family. From sequence analysis, it is
believed that HSV1 might have infected human ancestors
much earlier than HSV2. They are also considered neurotropic
viruses. They trigger neurons infection and cause neuritis or
post herpetic neuralgia in some infected individuals as a result
of lysis of a significant proportion of neurons (Sehrawat et al.,
2018). The entry of HSV into a host cell is a multistep process
that is initiated and modulated by the interaction of seven HSV
glycoproteins viz., gB, gC, gD, gH, gK, gL and gM, and their host
receptors: thus, resulting in the fusion of viral envelope and a
host cell membrane (Karasneh & Shukla, 2011). Patients with
immunocompetent are often associated with pneumonia
caused by HSV (Odani et al., 2019). Because of this, a case
report study by Miriam Luginbuehl et al., also suggested HSV
be a causative agent of lower respiratory tract infection
(Luginbuehl et al., 2017).

a

Figure 1: Diverse anti-viral activity of H. cordata
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NF-κB (Nuclear factor-kappa B) belongs to the family of
transcription factors. In normal cells, NF-κB is bound to the
inhibitor of NF-κB (IκB) in the cytoplasm, making it
unavailable for translocation towards the nucleus and
ultimately blocks transcription. IkB kinase (IKK) complex is
available as complex of IKK-a and IKK-b (catalytic subunits),
and IKK-g (regulatory subunit, also known as NF-κB essential
modulator [NEMO]). Activation of NF-κB usually occurs upon
activation of extracellular stimuli. Intracellular activation
occurs due to autophosphorylation of the IKK-b subunit of the
NF-κB-IkB complex at a carboxy-terminal serine cluster. This
phosphorylation thereafter causes the degradation of IkB by
the proteasome and releases the NF-κB into the nucleus for
transcription of various genes involved in a number of
processes, viz., inflammation and immune responses, cell
growth and development. However, on the other hand
inappropriate activation of NF-κB often leads to
autoimmunity, chronic inflammation, and various cancers
(Hiscottet al.,2001; Napetschnig & Wu 2013).
Several studies have reported that entry of HSV 1 and 2 is
associated with the activation of NF-κB (Patel et al., 1998;
Gregory et al., 2004; Yedowitz & Blaho, 2005). The activation
of NF-κB further releases the NF-κB p65:p50 dimers, the most
abundant form of NF-κB. This is typically triggered by NEMOdependent activation of IKK, IκB phosphorylation,
ubiquitination and proteosomal degradation. The increased
activation of p65 in an inappropriate manner and its
subsequent transactivation of effector molecules is necessary
for contributing to the pathogenesis of many chronic diseases
such as rheumatoid arthritis, inflammatory bowel disease,
multiple sclerosis, and even neurodegenerative pathologies
(Giridharan & Srinivasan, 2018). Hence, inhibition of NF-κB is
required to manage and further prevent the progression of the
disease. According to a study conducted by Xiaoqing Chen et
al., where they had used HeLa 229 cells transfected with HSV
2, the hot water extract of H. cordata (HCWE) was found to
abated p65 nuclear translocation. Whereas HeLa 229 cells
without HSV 2 transfection increase in p65 nuclear
translocation Thus, they suggested that the activity of H.
cordata against HSV 2 could be through the inhibition of NFκB (Chen et al., 2011). In another study, the ethanolic extract
of H. cordata was also reported to show potent activity against
HSV 1 and 2 by interfering with viral DNA and protein

Figure 2: Mechanism of action of H. cordata against HSV.

Synthesis (Meng et al., 2015). The anti-herpes activity of
quercetin, one of the active constituents of H. cordata was also
reported to show anti-viral activity against equid herpesvirus
1 (EHV-1), which was a result of its virucidal action and
inhibition of viral replication (Gravina et al., 2011). The antiherpes activity of H. cordata, was also reported against
Pseudorabies herpesvirus (PrV) in a low dose via apoptosis
inhibition induced by PrV. Whereas a contradictory result was
observed with high dose (Ren et al.,2011).
Thus, H. cordata mechanisms of action against HSV can be
summarized into (Figure 2), as a result of (i) Inhibiting
multiplication, (ii) Preventing virus lesion formation, (iii)
blocking the fusion of viral membrane, and (iv) attenuated NFκB activation (Hung et al., 2015; Li et al., 2017), (v) apoptosis
activation.
3. Action of H. cordata against coronavirus
Severe acute respiratory syndrome (SARS) is an atypical
contagious respiratory illness, which emerged at the end of
2002 from Guangdong province in Southern China. It is
reported as the first pandemic in the 21st century and claimed
more than 700 lives worldwide caused by a coronavirus
(Keum & Jeong, 2012).
SARS coronavirus (SARS CoV) is a large, enveloped, singlestrand, positive-sense RNA virus and with a viral genome of
about 30 kbp (29,751 bases). When SARS-CoV infected the
host cell, it translated into two large replicative polyproteins,
which are then processed by viral protease into a number of
non-structural proteins (nsps) viz., RNA-dependent RNA
polymerase and helicase. SARS-CoV contains open reading
frames that encode the polymerases required for viral RNA
synthesis, while the remaining open reading frames encode
structural proteins (i.e., spike, envelope, membrane and
nucleocapsid) and accessory proteins (Yang et al., 2010; Chiow
et al., 2016). A minimum of three viral proteins characterized
the membrane of all coronaviruses. These are (i) A type of
glycoprotein called spike protein (S), (ii) Spanning membrane
called membrane protein (M), and (iii) A protein that is highly
hydrophobic and covers the entire structure of the
coronavirus called envelope protein (E) (Pillaiyar et al., 2016).
SARS, MERS (Middle East respiratory syndrome) and MHV
(Mouse Hepatitis Virus) are classified under the genus
Betacoronavirus and belong to the group 2 coronaviruses
(Chiow et al., 2016).
Appay et al., suggest that the angiotensin-converting enzyme-2
ACE-2 is the primary target of SARS CoV. Their study was
supported by detecting SARS-CoV spike (S) protein and its
RNA in ACE-2 cells in the lungs and other organs of patients
who died of SARS. Furthermore, they found out that ACE-2
cells infected with SARS-CoV showed high levels of proinflammatory cytokines (PICs), including MCP-1, TGF-β1, TNFα, IL-1β, and IL-6. They concluded that these high levels of PICs
might be a cause of the host immune system complication,
damages lungs and other organs. Thus, linking this to acute
lung injury (ALI) and subsequently multi-organ dysfunction
(Appay & Sause, 2008). Similarly to SARS-CoV infection,
elevated secretion of IL-1β, IFN-ϒ, IL-4, IL-10, IL-2, IL-7, GCSF,
IP-10, MCP-1, MIP-1A, and TNF-α. These were also observed in
patients with SARS-CoV-19 (Fu et al., 2020).
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This evidence could be hypothesized as inflammatory markers
for the cause of SARS-CoV and SARS-CoV-19.
In a study conducted by Yan-Yan Xu et al., of acute lung injury
induced by LPS, they found out that mice treated with H.
cordata polysaccharides (HCP) significantly reduced the
expression of Toll-like receptor 4 (TLR-4) and their in vitro
assay showed that migration of macrophage induced by C2a
was inhibited by HCP treatment. This was confirmed by
measuring the inflammatory markers induced by LPS viz., NO,
TNF-α, IL-6 and IL-1β, where a low-level expression of these
inflammatory markers was observed (Xu et al., 2015).
Similarly, the vapor extract of H. cordata was found to have a
beneficial effect in a dose-dependent on ALI and rapid
pulmonary fibrosis (RPF) induced by LPS by elevating IFN- γ
and inhibiting the TGF-β1/Smad pathway. The vapor extract
of H. cordata was found to contains 4-terpineol, α-terpineol, Lbornyl acetate and methyl-n-nonyl ketone (Du et al., 2012).
Suggesting that these compounds may have contributed to the
activity of H. cordata. In another study, H. cordata has been
reported to exhibit potent anti-complementary activity by
acting on the components C3 and C4 of the complementary
system in vitro and attenuate pulmonary injury in vivo (Lu et
al., 2018).
In addition, a study conducted by Weifeng Li et al., invitro
using mouse peritoneal macrophage confirmed the antiinflammatory activity of H. cordata essential oil. by inhibiting
PGE2 release induced by LPS via the inhibition of COX-2
enzyme which is considered as a therapeutic target in the
management of pain, inflammation, neurological cancer

disorders (Li et al., 2011). Similarly, anti-inflammatory of H.
cordata supercritical extract by attenuating TNF-α, NO and
PGE2 in RAW 264.7 cell lines has been reported and suggested
that the plant anti-inflammatory activity could be a result
ofTNF-α-NO and COX2-PGE2 pathway inhibition (Shin et al.,
2010).
In line with this study, the detailed role of H. cordata as an
anti-inflammatory agent and in oxidative stress has been
discussed by Khanchuila Shingnaisui et al (Shingnaisui et al.,
2018). In support of these strategies that anti-SARS-CoV of H.
cordata could be as a result of its anti-inflammatory activity. A
study of essential oil of H. cordata injection (HCI) was
reported to have anti-SARS activity owing to its effect on
curbing inflammation. The essential oil obtained from H.
cordata injection upon analysis by GC-MS showed the
presence of 22 compounds with β-myrcene, 1-nonanol, αterpineol, methyl nonyl ketone, bornyl acetate, n-decanoic
acid, caryophyllene, docosanoic acid ethyl ester as the main
compound suggesting that the anti-SARS activity of these HCI
could be because of the individual or combination activity of
these compounds (Lu et al., 2006).
Significant declined in CD45+, CD3+, CD4+, CD8+, CD19+ and
CD16+/56+ cell counts were reported in a study of
271patients infected with coronavirus (He et al., 2005).CD4+,
CD8+, are known to play a major role in clearing virusinfected cells. The depletion of CD4+ was reported to have two
major impacts (i) delayed in virus clearance and ii) alleviation
of neutralizing antibodies (Abs) titres present in the lungs of
SARS-CoV (Ubani)-infected mice (Channappanavar et al.,

Figure 3: Mechanism of action of H. cordata against CoV; (↓) indicates decrease/alleviation, (↑) indicates increase/elevation
and (X)indicates block/inhibition.
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2014). This alleviation in Abs may help and allow the free
binding of SARS CoV S glycoprotein with the host cells (Oh et
al., 2012) CD4+ and CD8+ are also play different roles against
the virus. The production of virus-specific Abs is known to
play by B cells with the help of CD4+, while virus-infected host
cells killing is known to play by CD8+ cytotoxic T lymphocytes
(CTLs). CD4+ and CD8+ were also reported to act against the
membrane protein (M) of SARS-CoV (Yang et al., 2007).
HCE of H. cordata was reported to exhibit an
immunostimulatory effect, particularly by stimulating CD4+
helper T cells and CD8+ cytotoxic T cells proliferation. Thus,
suggesting its anti-SARS CoVactivity (Kang et al., 2012). In
another study, water extract of H. cordata has been reported
to up-regulate the proportions of CD4+ and CD8+ in rats
(Muluye et al., 2014).
Further, in supporting the role of H. cordata against
coronavirus; Chu et al. 2006, in their attempt to study the
fusing of Avian infectious bronchitis coronavirus (AIB CoV) or
avian coronavirus infectious bronchitis virus (IBV), they found
out that fusion CoV with the host cells occurred at a lower pHdependent process, with a half-maximal rate of fusion at pH
5.5 (Chu et al., 2006). With this breakthrough, Yin et al. 2011,
reported the anti-CoV activity of H. cordata where they used
Vero Cells and chicken embryo kidney cells infected with
Avian infectious bronchitis coronavirus (AIB CoV). In their
results, they reported that H. cordata exhibited a 90% rate of
inhibition and 90% attenuation of apoptosis caused by AIB
CoV (Yin et al., 2011). The anti-SARS activity of H. cordata was
also reported by Zhang et al. 2008, through its classical
pathway (CP) and alternative pathway (AP) complementary
system inhibition (Zhang & Chen, 2008).

Scutellarein, a flavonoid compound of H. cordata (Jiang et al.,
2014), has been discovered as a novel chemical against SARS
CoV by inhibiting its helicase enzyme, which subsequently
affects ATP activity (Yu et al., 2012). A summary of how CoV
infected host cells and the anti-CoV activity of H. cordata is
displayed in Figure 3.
4. H. cordata against other viruses
The activity of H.cordata against other types of viruses are
discussed as follows, Figure 4.
4.1. Anti-dengue
H. cordata, was also reported to have anti-dengue virus
serotype 2 (DEN-2). This was confirmed using HepG2 cells,
where a significant decreased in intracellular DEN-2 RNA and
protein production by inhibiting the intracellular viral RNA
replication was observed. Further, upon analysis of the extract
by HPLC, the study suggested that the predominant bioactive
compound of the extract, hyperoside could have been the
compound to contribute to the anti-DEN-2 activity of H.
cordata (Leardkamolkarn et al., 2012). Ethyl acetate (EA)
fraction of H. cordata was also reported to inhibit Mand
dengue virus type 2 (DENV-2) infectivity up to 6 days with an
IC50 of 7.50 mg/mL for DENV-2. Quercetin and quercitrin,
which are the flavonoid components of H. cordata were found
to contribute to the inhibitory activity of H. cordata (Chiow et
al., 2016). Similarly, molecular docking studies of quercetin
obtained from Carica papaya, apple and lemon, were found to
inhibit the fusion process of dengue virus (DENV) by
inhibiting the hinge region movement and blocking the
conformational rearrangement in envelope protein (Mir et al.,
2016).

Figure 4: Mechanism of action of H. cordata against dengue virus, influenza virus, porcine epidemic virus, enterovirus and
rhinovirus; (↓) means decrease/alleviation, (↑) means to increase/elevation.
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4.2. Anti-influenza
Influenza viruses belong to the family of Orthomyxoviridae.
They have enveloped RNA viruses that caused mortality on
humans on three occasions i.e, in 1918, 1957 and 1968.
Quercetin-3-rhamnoside obtained from H. cordata was also
reported to have anti-influenza A/WS/33 virus activity by
attenuating the formation of visible cytopathic effect (CPE)
and virus replication inhibition in the initial stage via indirect
interaction with the virus particles (Choi et al., 2009b).
4.3. Anti-porcine epidemic diarrhea virus
In vitro study of the flavonoid compound, quercetin 7rhamnoside (Q7R) of H. cordata was also reported to have
anti-viral activity against Porcine Epidemic Diarrhea Virus
(PEDV), which is a predominant cause of severe enteropathogenic diarrhoea in swine (Choi et al., 2009a).
4.4. Anti-Enterovirus
The anti-viral activity of H. cordata against enterovirus (EV71)
was reported by Tzou-Yien Lin et al.They found that upon
treatment with H. cordata, the expression of viral protein,
viral RNA synthesis and caspase 3 activation by virus were
inhibited in Vero cells infected with EV71 (Lin et al., 2009).
Similarly, water extract of H. cordata has also been found to
have inhibitory activity against the two causative agents,
Enterovirus 71 (EV71) and coxsackievirus A16 (CVA16) of
hand, foot, and mouth disease (HFMD) (Chen et al., 2013).
4.5. Anti-Rhinovirus
A study in the case of rhinovirus (RV) infection, treatment
with quercetin has been reported to attenuate Akt
phosphorylation, viral endocytosis, IL-8 and INF responses,
viral load, negative and positive-strand viral RNA levels, RV
capsid protein, abrogation of RV-induces elF4GI cleavage, viral
replication, chemokines and cytokines expression and RVinduced airways cholinergic hyperresponsiveness. Whereas it
elevated the phosphorylation of elF2α (Ganesan et al., 2012).
5. CONCLUSION
The use of traditional medicines in many diseases ranging
from mild-moderate-severe has been practiced and used for
thousands of years in most Asian countries. Naturally
occurring plants served as the main sources of medicine.
Many approved drugs for major diseases such as cancer,
neurological diseases, and cardiovascular diseases have been
isolated from plants. So, it seems pragmatic to test the
effectiveness of traditionally used medicines against COVID19. H. cordata had been used traditionally to treat viral
infections in China for a long time. Isolation of active
constituents from H.cordata and testing their efficacy against
COVID-19 could lead to the discovery of drugs effective
against COVID-19.
Conflict of interest
The authors declare no competing interest.
Acknowledgements
None

Assess. 2010;160(1-4):277–287.
Channappanavar R, Zhao J, Perlman S. T cell-mediated immune
response to respiratory coronaviruses. Immunol Res.
2014;59(1-3):118–128.
Chen X, Wang C, Xu L, Chen X, Wang W, Yang G, Tan RX, Li E, Jin Y. A
laboratory evaluation of medicinal herbs used in China for the
treatment of hand, foot, and mouth disease. Evidence-based
Complement Altern Med. 2013; 1-10
Chen X, Wang Z, Yang Z, Wang J, Xu Y, Tan RX, Li E. Houttuynia cordata
blocks HSV infection through inhibition of NF-κB activation.
Antiviral Res. 2011;92(2):341–345.
Chiow KH, Phoon MC, Putti T, Tan BKH, Chow VT. Evaluation of antiviral activities of Houttuynia cordata Thunb. extract, quercetin,
quercetrin and cinanserin on murine coronavirus and dengue
virus infection. Asian Pac J Trop Med. 2016;9(1):1–7.
Choi HJ, Kim JH, Lee CH, Ahn YJ, Song JH, Baek SH, Kwon DH. Anti-viral
activity of quercetin 7-rhamnoside against porcine epidemic
diarrhea virus. Antiviral Res. 2009a;81(1):77–81.
Choi HJ, Song JH, Park KS, Kwon DH. Inhibitory effects of quercetin 3rhamnoside on influenza A virus replication. Eur J Pharm Sci.
2009b;37(3-4):329–333.
Chou SC, Su CR, Ku YC, Wu TS. The constituents and their bioactivities
of Houttuynia cordata. Chem Pharm Bull. 2009;57(11):1227–
1230.
Chu VC, McElroy LJ, Chu V, Bauman BE, Whittaker GR. The Avian
Coronavirus Infectious Bronchitis Virus Undergoes Direct LowpH-Dependent Fusion Activation during Entry into Host Cells. J
Virol. 2006;80(7):3180–3188.
Du S, Li H, Cui Y, Yang L, Wu J, Huang H, Chen Y, Huang W, Zhang R,
Yang J, Chen D, Li W, Zhang S, Zhou J, Wei Z, Chow NT.
Houttuynia cordata inhibits lipopolysaccharide-induced rapid
pulmonary fibrosis by up-regulating IFN-γ and Inhibiting the
TGF-β1/Smad Pathway. Int Immunopharmacol 2012; 13(3):
331-340.
Fu Y, Cheng Y, Wu Y. Understanding SARS-CoV-2-Mediated
Inflammatory Responses: From Mechanisms to Potential
Therapeutic Tools. Virol Sin. 2020;35(3): 266-271
Ganesan S, Faris AN, Comstock AT, Wang Q, Nanua S, Hershenson MB,
Sajjan US. Quercetin inhibits rhinovirus replication in vitro and
in vivo. Antiviral Res. 2012;94(3):258–271.
Giridharan S, Srinivasan M. Mechanisms of NF-κB p65 and strategies
for therapeutic manipulation. J Inflamm Res. 2018;11:407–419.
Gravina HD, Tafuri NF, Silva Júnior A et al. In vitro assessment of the
anti-viral potential of trans-cinnamic acid, quercetin and morin
against equid herpesvirus 1. Res Vet Sci. 2011;91(3):158–162.
Gregory D, Hargett D, Holmes D, Money E, Bachenheimer SL. Efficient
Replication by Herpes Simplex Virus Type 1 Involves Activation
of
the
IκB
Kinase-IκB-p65
Pathway.
J
Virol.
2004;78(24):13582–13590.
He Z, Zhao C, Dong Q, Zhuang H, Song S, Peng G, Dwyer DE. Effects of
severe acute respiratory syndrome (SARS) coronavirus
infection on peripheral blood lymphocytes and their subsets. Int
J Infect Dis. 2005;9(6):323–330.
Hiscott J, Kwon H, Génin P. Hostile takeovers: Viral appropriation of
the NF-κB pathway. J Clin Invest. 2001;107(2):143–151.

References

Hung PY, Ho BC, Lee SY, Chang SY, Kao CL, Lee SS, Lee CN. Houttuynia
cordata targets the beginning stage of herpes simplex virus
infection. PLoS One. 2015;10(2):1–19.

Appay V, Sauce D. Immune Activation and Inflammation in HIV-1
Infection: Causes and Consequences. J Pathol. 2008; 214(2):
231–241.

Jiang Y, Lu Y, Zhang YY, Chen DF. Anti-complementary constituents of
Houttuynia cordata and their targets in complement activation
cascade. Nat Prod Res. 2014;28(6):407–410.

Bhattacharyya N, Sarma S. Assessment of availability, ecological
feature, and habitat preference of the medicinal herb
Houttuynia cordata Thunb in the Brahmaputra Valley of Assam,
India. Environ Monit

Kang CK, Hah DS, Kim CH, Kim E, Kim JS. Evaluation of the
genotoxicity of extracts of Houttuynia cordata Thunb. Am J Chin
Med. 2012;40(5):1019–1032.

Page | 8

Rymbai E./ Current Research Journal of Pharmaceutical and Allied Science, 2021; 4(2): 3-10
Karasneh GA, Shukla D. Herpes simplex virus infects most cell types in
vitro: Clues to its success. Virol J. 2011;8(481):1–11.
Keum YS, Jeong YJ. Development of chemical inhibitors of the SARS
coronavirus: Viral helicase as a potential target. Biochem
Pharmacol. 2012;84(10):1351–1358.
Kumar M, Prasad S, Hemalatha S. A current update on the
phytopharmacological aspects of Houttuynia cordata Thunb.
Pharmacogn Rev. 2014;8(15):22–35.
Kumar M, Prasad SK, Laloo D, Joshi A, Hemalatha S.
Pharmacognostical and phytochemical standardization of
Houttuynia cordata Thunb.: A potent medicinal herb of NorthEastern India and China. Pharmacogn J. 2014;6(1):34–42.
Lau KM, Lee KM, Koon CM, Cheung CSF, Lau CP, Hob HM, Lee MYH, Au
SWN, Cheng CHK, Lau CBS, Tsui SKW, Wan DCC, Waye MMY,
Wong KB, Wong CK, Lam CWK, Leung PC, Fung KP.
Immunomodulatory and anti-SARS activities of Houttuynia
cordata. J Ethnopharmacol. 2008;118(1):79–85.
Leardkamolkarn V, Sirigulpanit W, Phurimsak C, Kumkate S,
Himakoun L, Sripanidkulchai B. The inhibitory actions of
houttuynia cordata aqueous extract on dengue virus and
dengue-infected cells. J Food Biochem. 2012;36(1):86–92.
Li H, Deng J, Deng L, Ren X, Xia J. Safety profile of traditional Chinese
herbal injection: An analysis of a spontaneous reporting system
in China. Pharmacoepidemiol Drug Saf. 2019;28(7):1002–
10013.
Li T, Liu L, Wu H, Chen S, Zhu Q, Gao H, Yu X, Wang Y, Su W, Yao X,
Peng T. Anti-herpes simplex virus type 1 activity of Houttuynoid
A, a flavonoid from Houttuynia cordata Thunb. Antiviral Res.
2017;144:273–280.
Li W, Zhou P, Zhang Y, He L. Houttuynia cordata, a novel and selective
COX-2 inhibitor with anti-inflammatory activity. J
Ethnopharmacol. 2011;133(2):922–927.
Lin TY, Liu YC, Jheng JR, Tsai HP, Jan JT, Wong WR, Horng JT. Antienterovirus 71 activity screening of Chinese herbs with antiinfection and inflammation activities. Am J Chin Med.
2009;37(1):143–158.

Oh HLJ, Gan SKE, Bertoletti A, Tan YJ. Understanding the T cell
immune response in SARS coronavirus infection. Emerg
Microbes Infect. 2012;1(9):1-6.
Pang J, Dong W, Li Y, Xia X, Liu Z, Hao H, Jiang L, Liu Y, Schmidt TJ.
Purification of Houttuynia cordata Thunb. Essential oil using
macroporous resin followed by microemulsion encapsulation to
improve
its
safety
and
anti-viral
activity.
Molecules.2017;22(2):1–16.
Patel A, Hanson J, McLean TI, Olgiate J, Hilton M, Miller WE,
Bachenheimer SL. Herpes simplex virus type 1 induction of
persistent NF-κB nuclear translocation increases the efficiency
of virus replication. Virology. 1998;247(2):212–222.
Pillaiyar T, Manickam M, Namasivayam V, Hayashi Y, Jung SH. An
overview of severe acute respiratory syndrome-coronavirus
(SARS-CoV) 3CL protease inhibitors: Peptidomimetics and small
molecule chemotherapy. J Med Chem. 2016;59(14):6595–6628.
Ren X, Sui X, Yin J. The effect of Houttuynia cordata injection on
pseudorabies herpesvirus (PrV) infection in vitro. Pharm Biol.
2011;49(2):161–166.
Sehrawat S, Kumar D, Rouse BT. Herpesviruses: Harmonious
pathogens but relevant cofactors in other diseases? Front Cell
Infect Microbiol. 2018;8(177):1–15.
Shin S, Joo SS, Jeon JH, Park D, Jang MJ, Kim TO, Kim HK, Hwang BY,
Kim KY, Kim YB. Anti-inflammatory effects of a Houttuynia
cordata supercritical extract. J Vet Sci. 2010;11(3):273–275.
Shingnaisui K, Dey T, Manna P, Kalita J. Therapeutic potentials of
Houttuynia cordata Thunb. against inflammation and oxidative
stress: A review. J Ethnopharmacol. 2018;220:35–43.

Lu HM, Liang YZ, Yi LZ, Wu XJ. Anti-inflammatory effect of Houttuynia
cordata injection. J Ethnopharmacol. 2006;104(1-2):245–249.

Wang XG, Liu ZJ. Prevention and treatment of viral respiratory
infections by traditional Chinese herbs. Chin Med J (Engl).
2014;127(7):1344–1350.

Lu Y, Jiang Y, Ling L, Zhang Y, Li H, Chen D. Beneficial effects of
Houttuynia cordata polysaccharides on “two-hit” acute lung
injury and endotoxic fever in rats associated with anticomplementary activities. Acta Pharm Sin B. 2018;8(2):218–
227.

Wei L, Wu XJ. Genetic variation and population differentiation in a
medical herb Houttuynia cordata in China revealed by intersimple sequence repeats (ISSRs). Int J Mol Sci.
2012;13(7):8159–8170.

Luginbuehl M, Imhof A, Klarer A. Herpes simplex type 1 pneumonitis
and acute respiratory distress syndrome in a patient with
chronic lymphatic leukemia: A case report. J Med Case Rep.
2017;11(329):9–12.

Wilson AA, Crane LA, Barrett PH, Gonzales R. Public beliefs and use of
antibiotics for acute respiratory illness. J Gen Intern Med.
1999;14(11):658–662.

Meng Z, Wen T, Kang J, Efficacy of Houttuynia cordata Lour extracts
against herpes simplex virus infection. Chiang Mai J Sci.
2015;42(2):317–330.
Mir A, Ismatullah H, Rauf S, Niazi UHK. Identification of bioflavonoid
as fusion inhibitor of dengue virus using molecular docking
approach. Informatics Med Unlocked. 2016;3:1–6.
Muluye R, Bian Y, Alemu P. Anti-inflammatory and antimicrobial
effects of heat-clearing Chinese herbs: A current review. J Tradit
Complement Med. 2014;4(2):93–98.
Napetschnig J, Wu H. Molecular Basis of NF-κB Signaling. Annu Rev
Biophys. 2013;42:443–468.
Odani K, Tachibana M, Tamashima R, Tsutsumi Y. Herpes Simplex
Virus Pneumonia: Importance of Aspiration Etiology. Case Rep
Pathol. 2019;2019:1–3.

Xu YW, Zou YT, Husaini AM, Zeng JW, Guan LL, Liu Q, Wu W.
Optimization of potassium for proper growth and physiological
response of Houttuynia cordata Thunb. Environ Exp Bot.
2011;71(2):292–297.
Xu YW. Effects of salicylic acid on monoterpene production and antioxidant systems in Houttuynia cordata. African J Biotechnol.
2012;11(6):1364–1372.
Xu YY, Zhang YY, Ou YY, Lu XX, Pan LY, Li H, Lu Y, Chen DF. Houttuynia
cordata Thunb. polysaccharides ameliorates lipopolysaccharideinduced acute lung injury in mice. J Ethnopharmacol.
2015;173:81–90.
Yang CW, Lee YZ, Kang IJ, Barnard DL, Jan JT, Lin D, Huang CW, Yeh
TK, Chao YS, Lee SJ. Identification of phenanthroindolizines and
phenanthroquinolizidines as novel potent anti-coronaviral
agents for porcine enteropathogenic coronavirus transmissible
gastroenteritis virus and human severe acute respiratory
syndrome coronavirus. Antiviral Res. 2010;88(2):160–168.

Page | 9

Rymbai E./ Current Research Journal of Pharmaceutical and Allied Science, 2021; 4(2): 3-10
Yang L, Peng H, Zhaoling Z, Li G, Huang Z, Zhao Z, Koup RA, Bailer RT,
Wu C. Persistent memory CD4+ and CD8+ T-cell responses in
recovered severe acute respiratory syndrome (SARS) patients to
SARS coronavirus M antigen. J Gen Virol. 2007;88(Pt 10):2740–
2748.
Yedowitz JC, Blaho JA. Herpes simplex virus 2 modulates apoptosis
and stimulates NF-κB nuclear translocation during infection in
human epithelial HEp-2 cells. Virology. 2005;342(2):297–310.
Yin J, Li G, Li J, Yang Q, Ren X. In vitro and in vivo effects of Houttuynia
cordata on infectious bronchitis virus. Avian Pathol.
2011;40(5):491–498.
Yu MS, Lee J, Lee JM, KimY, Chin YW, Jee JG, Keum YS, Jeong YJ.
Identification of myricetin and scutellarein as novel chemical
inhibitors of the SARS coronavirus helicase, nsP13. Bioorganic
Med Chem Lett. 2012;22(12):4049–4054.
Zhang T, Chen D. Anticomplementary principles of a Chinese
multiherb remedy for the treatment and prevention of SARS. J
Ethnopharmacol. 2008;117(2):351–361.

How to cite this article:
Rymbai E. A Review on the Anti-Viral Activity of Houttuynia
cordata: A Possible Herb for the Management and Treatment
of COVID-19. Current Research Journal of Pharmaceutical and
Allied Sciences. 2021; 4(2): 3-10.
https://doi.org/10.54059/2021.4(2)crjpas_190

Page | 10

