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Recent Emerging Viruses

• Ebola virus disease – emerged 1976 in Africa 
• Bird Flu (H5N1) – 2005-2006 
• Swine Flu (H1N1) virus – 2009 
• Coronaviruses a fairly large family of viruses with an extensive 

range of natural hosts, causing illnesses ranging from the common 
cold (responsible for 15-30% of cases), to more severe diseases

• SARS-CoV-1 (Severe Acute Respiratory Syndrome) coronavirus 
emerged in 2002, and killed 774 of the 8090 people reportedly 
infected.

• MERS-CoV (Middle East Respiratory Syndrome) coronavirus first 
reported in Saudi Arabia in 2012, since spread to several other 
countries, including the U.S. 



SARS-CoV-2 (COVID-19)

• First emerged in Hubei in Wuhan in China, in Nov or Dec 
2019

• Probably jumped from bats to humans
• Infects the respiratory tract, though the gut can also be 

affected.
• Spread rapidly to Europe, UK, Iran, South Korea, 

Australia, U.S., NZ
•Now in most countries in the world, and ~ half the 

world’s population currently in ‘lockdown’
•At least 700,000 cases and 30,000 deaths reported to 

date (European CDC)





Symptoms & Pathology

• Fever, shortness of breath, fatigue, dry cough and 
myalgia. 

• Loss of sense of smell and taste an early symptom in 
some.

•Majority of cases tend to be mild, and symptoms 
resolve within 2 weeks

• For this family of viruses the host innate immune 
response appears the main driver of lung tissue damage 
during infection.

•Most severe cases in China had elevated levels of 
infection-related biomarkers & inflammatory cytokines.



•Severe cases tend to have lower lymphocytes 
counts, higher leukocytes counts and neutrophil-
lymphocyte-ratio (NLR), as well as lower 
percentages of monocytes, eosinophils, and 
basophils. 

•Pulmonary fibrosis may be one of the major 
complications in COVID-19 patients, initiated and 
promoted by an abnormal immune mechanism.

•Concerns that immunocompromised patients may 
be at higher risk, but this challenged by a recent 
study from Italy (D’Antiga L, 2020). 



Other Recent Findings
• Mortality from COVID-19 strongly associated with 

cardiovascular disease, diabetes, & hypertension. 
• These disorders share underlying pathophysiology related to 

the renin-angiotensin system (RAS) . 
• Activity of the angiotensin-converting enzyme 2 (ACE2) is 

dysregulated in cardiovascular disease (CV), & this enzyme 
used by SARS-CoV-2 to initiate the infection. 

• CV disease and pharmacologic RAS inhibition both increase 
ACE2 levels, which may increase virulence of SARS-CoV-2 
within the lung and heart

• Some patients also report GI symptoms such as diarrhoea, 
vomiting & abdominal pain. 

• Suggests that (like other coronaviruses) SARS-CoV-2 can 
actively infect and replicate in the gastrointestinal tract
(Wong SH, 2020)



The ‘Cytokine Storm’

• As with previous pandemic viruses (H1N1, H5N1, SARS-1), serious 
and hospitalised cases of COVID-19 likely associated with the 
virus’s ability to induce pro-inflammatory cytokines in 
macrophages.

• This can result in an inflammatory cascade known as a ‘cytokine 
storm’ or cytokine dysregulation, whereby inflammatory cytokine 
release is unrestrained by normal feedback mechanisms.

• Upregulation of genes involved in apoptosis, tissue injury & 
oxidative damage, may also occur (as with H5N1).

• Combined effect is promotion of granulocyte infiltration into the 
lungs, resulting in acute lung injury & sometimes multiple organs 
such as the heart, kidney and liver, eventually leading to multiple 
organ exhaustion and shut down.



Immune Dysregulation in Covid-19
• COVID-19 infection of upper & lower respiratory tract can cause mild or 

highly acute respiratory syndrome with consequent release of pro-
inflammatory cytokines, including interleukin (IL)-1β and IL-6.

• Most severe cases had elevated levels of infection-related biomarkers & 
inflammatory cytokines. 

• Binding of COVID-19 to the Toll Like Receptor (TLR) causes the release of pro-
IL-1β which is cleaved by caspase-1, followed by inflammasome activation 
and production of active mature IL-1β which is a mediator of lung 
inflammation, fever and fibrosis. 

• Suppression of pro-inflammatory IL-1 family members and IL-6 have been 
shown to have a therapeutic effect in many inflammatory diseases, including 
viral infections (Conti P, 2020). 

• The number of T cells significantly decreased, especially helper T cells in 
severe cases. 

• COVID-19 might mainly act on lymphocytes, especially T lymphocytes. 

• Surveillance of NLR and lymphocyte subsets is helpful in the early screening 
of critical illness, diagnosis & treatment of COVID-19. 

• Refs: Qin C, 2020; Conti P, 2000



Implications
• Some viruses such as COVID-19 are extremely infectious, and 

extremely virulent
• No proven efficacious drug-treatment options
• Pressure on conventional health systems increasing and will 

increase further
• Supply shortages of hand & surface sanitising agents, face 

masks, …..natural health products……
• Global nature of pandemic likely to cause increasing 

shortages of foods, medicines and medical devices that are 
imported rather than locally produced.

• ‘Self help’ measures therefore likely to become increasingly 
critical



•Preventing Infection

•Promoting Immunity

•Promoting a healthy respiratory tract function

•Managing the viral infection

•Managing any secondary bacterial infection(s)

•Symptomatic support

•https://covid19.govt.nz

COVID-19 Management Options



COVID-19 Management Options

Prevention

• Public Health measures 
(increased hygiene 
practices; education, 
quarantining; isolation; 
business shutdown; 
Testing!)

• Vaccination – in the 
future only perhaps 

• Increased immunity 
through dietary & lifestyle 
changes/interventions?

Treatment

•Antiviral agents?

• Systemic or respiratory 
anti-inflammatories…?

• Rx’s for associated 
worsening of pre-existing 
conditions (CV disease, 
diabetes etc); fever?

• Treatment of secondary 
bacterial infections



Rapidly Emerging Challenges

• Lockdown and isolation measures will be difficult to 
sustain without major & prolonged sociological, 
economic and political outcomes.
•As with previous pandemic viruses, there will be 

more than one wave of infection
•NZ and Australia, like most ‘developed’ countries, 

are over-dependent on imported medicines, 
medical devices, consumer goods & certain foods.
•Vaccine development and distribution, will take 

years.



Will the current lockdown work?

• Recent NZ modelling released 27 March by Te Punaha Matatini, shows 
measures similar to those now in place can suppress the virus for up to 
400 days but infections could spike as soon as they are gone, because 
the population will not have developed any herd immunity.

• However, any fewer restrictions would result in a peak of at least six 
times hospital capacity within just a few months.

• The paper compares a "suppression strategy" - a sustained period of 
restrictions - with a "mitigation strategy", where controls are lifted for 
brief periods before being put in place again as infections rise & ICU beds 
fill up.

• In all scenarios, the lockdown period is modelled to last significantly 
longer than the initial four weeks that began last week.

• Ref: https://www.rnz.co.nz/news/national/412664/coronavirus-
modelling-shows-nz-s-lockdown-could-buy-time-for-a-vaccine





Possible pharmacotherapy (drug 
and/or herbal) approaches:

• Enhancing immunity to help protect against infection, 
or if it takes hold, to improve the body’s ability to fight 
it.

•Antiviral actions to specifically inhibit the ability of 
SARS-CoV-2 to take hold and replicate.

• Lung and respiratory tract protective, healing & anti-
inflammatory agents.

•Antibacterial agents (drugs & herbs) where secondary 
bacterial pneumonia a risk or develops

•Other agents such as febrifuges & systemic anti-
inflammatories; anxiolytics….



Why herbal medicines?

• Herbal Medicine (Botanical medicine, Phytotherapy) is the oldest 
form of medicine known to humankind.

• Has been used repeatedly throughout human history, to help 
overcome the morbidity and mortality caused by pathogenic 
micro-organisms and pandemics

• Accessibility to traditional and remote (and ‘locked down’) 
communities

• Cost-effectiveness
• Increasing evidence basis of useful relevant pharmacological 

effects & outcomes 
• Lack of effective drug treatments for new and emerging viruses, & 

ability of microbes to select for genes to promote greater 
virulence, are a wakeup call to humankind.







Key Herbs Discussed

•Cordyceps militaris

•Ganoderma lucidum

•Hericium erinaceus

•Zingiber officinale

• Lonicera japonica

•Scutellaria baicalensis

•Berberis species (B 
darwinii, B vulgaris)

• Lomatium dissectum

•Forsythia suspense

•Sambucus nigra

•Propolis



Challenges
• Viruses are clever, and attacking them with drugs has 

proven enormously challenging.
•Anti-influenza drugs and drugs with clinically significant 

antiviral actions against other viruses have been & 
remain challenging to develop; so it is to identify herbal 
remedies with such properties. 

• While in vitro antiviral actions have been shown against 
a range of viruses by various phytochemicals, more 
relevant is evidence of whole plant preparations which 
exhibit antiviral activity in vivo.

• Traditional use, phytochemistry, and history can 
however help inform us.





Enhancing Immunity

• Vaccination options at least 12 months away (and even then, 
the virus may mutate further by that time).

• Plants have much to offer in terms of optimising immunity in 
humans, and a healthy vegetable and fruit rich diet, is linked 
with favourable influences on the gut microbiome and 
immune function.

• Many plant and mushroom derived preparations shown to 
help enhance human innate immunity (resistance) to 
different viral & bacterial pathogens. 

• Echinacea (Purple coneflower) one of the most promising 
from both a traditional as well as evidence-based 
perspective



Echinacea
•An important traditional medicinal herb to Native 

Americans; different species were used to treat animal 
bites and a wide range of infectious and inflammatory 
conditions. 

• Early European settlers to the Midwest adopted 
Echinacea purpurea and Echinacea angustifolia as a 
treatment for wounds and glandular inflammation.

•Was a preferred treatment by many clinicians for 
infections until discovery of penicillin.  

•Now more than 1200 scientific papers published on it, & 
its principal application over the last 50 years has been 
as a prophylactic or treatment for colds and influenza.

traditional usage of Echinacea root preparations by various Indian communities in North America, often involved its application for conditions that were primarily inflammatory rather than infectious in nature, such as snake bites and major abscesse

traditional usage of Echinacea root preparations by various Indian communities in North America, often involved its application for conditions that were primarily inflammatory rather than infectious in nature, such as snake bites and major abscesse



Echinacea Pharmacology

• Several clinical trials shown beneficial effects of 
echinacea during the treatment of colds and influenza.

•However, evaluation of these complicated by use of 
diverse range of product types, plant part(s) & doses. 

• Protection against mortality from leukaemia-causing 
viruses reported in animal studies (Currier & Miller 
2002; Hayashi 2001).

• Immune enhancement and modulation, and anti-
inflammatory effects, are principal actions of Echinacea.

•Numerous studies have reported immunological 
changes associated with echinacea root usage. 



Echinacea – Immune Modulator
• Key outcomes seem to be increased numbers of 

circulating white blood cells, monocytes, neutrophils 
and natural killer (NK) cells, and the abilities of these 
immune cells to engulf and inactivate harmful microbes 
or carcinogens. 

• This enhancement of the non-specific immune 
response, is thought to improve the body’s ability to 
maintain immunosurveillance against a variety of 
potential viral or bacterial pathogens or spontaneous-
developing tumours. 



Echinacea’s Modulatory Actions
• Effects of Echinacea investigated on cytokine & chemokine secretion in 

both rhinovirus-infected AND uninfected human bronchial epithelial 
cells (Sharma et al, 2006).

• Rhinovirus infection induced or increased secretion of at least 31 
cytokines & chemokines implicated as inflammatory mediators, esp. 
interleukins IL-1β, IL-3, IL-5, IL-6, IL-17, granulocyte-macrophage colony 
stimulating factor (GM-CSF), interferon-gamma (IFN-ال), & tumor
necrosis factor (TNF-α).  

• Treatment of infected cells with Echinacea reversed stimulation of 
inflammatory cytokine & chemokine levels, either partially or 
completely.  

• But when uninfected cells treated with Echinacea (esp. root extract), 
cytokine levels mostly increased.  

• Supports immunomodulatory rather than immunostimulant mode of 
action for Echinacea: excessive & damaging inflammation during a viral 
infection is reduced, yet immune system enhanced when taken in the 
absence of infection (Rasmussen, 2006).



Medicinal Mushrooms

• Cordyceps sinensis, Cordyceps militaris
• Ganoderma lucidum (Reishi)
• Hericium erinaceus (Lions Mane)
• Lentinus edodes (Shiitake)
• Grifola frondosa (Maitake)
• Several polysaccharide compounds from these have 

proceeded through phase 1,2,3 clin trials & are used 
extensively as drugs to Rx various cancers in Asia

• Antitumour, immunomodulating, antioxidant, antiviral, 
antibacterial, anti-parasitic, hypocholesterolaemic, 
hepatoprotective and anti-diabetic properties (Chang et al, 2012)



Cordyceps (Cordyceps militaris)
• A traditional medicinal mushroom, closely related to Cordyceps sinensis
• Studies in mice showed it to reduce the severity of acute lung injury, 

used as a model of acute respiratory distress in humans. 
• Cordycepin, a key nucleoside constituent, also exhibits antiviral activity 

against several viruses, including influenza, human insufficiency virus, 
Epstein Barr, Hepatitis C, and murine leukaemia virus

• Immune-modulatory as well as anti-influenza effects of Cordyceps
extract shown in a DBA/2 mouse model. 

• Reduced mortality in these mice, infected with pandemic H1N1 
pandemic virus.

• These effects accompanied by increased IL-12 expression.
• High TNF-α expression after H1N1 infection in mice not receiving 

Cordyceps treatment, suggested a two-sided effect of the extract on host 
immune regulation.





Reishi (Ganoderma lucidum)

• Promotes immune responses in normal mice 
• Numerous studies showing in vitro and some in vivo antiviral activities 

(herpes simplex, dengue fever, hepatitis B, HIV)
• Terpenoids & polysaccharides particularly contributory.
• Polysaccharides activate lymphocytes in an in vitro model
• Polysaccharide activated human monocyte-derived dendritic cells, to 

promote a T Helper 1 response (T helper cell response).
• Increases interferon-gamma production & reduces nitric oxide 

production in mice.
• Neuraminidase inhibitor in vitro.
• Several other Ganoderma spp also promising (Lin Y-L et al, 2006)
• Quite common in NZ woodlands, growing on natives, introduced 

hardwood & conifers www.terrain.net.nz

http://www.terrain.net.nz/


Lions Mane (Hericium erinaceus)
•Strong activity against Dengue fever virus and 

Muscovy duck retrovirus (Liu 2019; Elan 2019).

•Time-of-addition experiments showed that the best 
activity was observed when the mushroom extracts 
were added immediately after virus adsorption. 

•None of the extracts exhibited virucidal effect. 

•Major components were glucan (beta D-glucan) and 
proteins, however was no significant correlation 
between the anti-dengue activity and the 
concentration of glucans and proteins.



Kitchen Herbs & Spices

•Many well-known spices and herbs used in cooking 
have useful antimicrobial properties.

• These in addition to their effects on the human palate,  
made them very important and highly valued in early 
human trade (Rasmussen 2016). 

• Include oregano, thyme, sage, rosemary, ginger, garlic, 
onions, welsh onions, black mustard, cinnamon and 
blackseed.

•While for the majority their antibacterial rather than 
antiviral actions are most established, several seem to 
have potentially useful actions during viral infections 
(www.herbblurb.com)

http://www.herbblurb.com/


Some useful culinary herbs & spices

•Ginger

•Garlic

•Welsh onions

•Holy Basil

•Blackseed

•Cinnamon

•Horseradish

•Turmeric

•Black mustard

•Thyme

•Oregano

•Rosemary

•Grape polyphenols..?

•Blackcurrants



Ginger
Zingiber officinale



Ginger
• Rhizome and root pronounced anti-inflammatory and possibly 

some antiviral properties.
• High concentrations of a water extract of fresh (but not dried) 

ginger showed anti-viral activity against human respiratory 
syncytial virus in human respiratory tract cell lines.

• This activity greatest when given before viral inoculation.
• Similar dose-related antiviral activity measured in vitro against the 

avian influenza virus H9N2.
• Eqyptian clinical study found administration of a hydroethanolic

extract to Hepatitis C patients decreased viral load and improved 
liver function. 

• Zingiber montanum (Cassumuna ginger), a related Asian ginger 
species, noxious in various countries, reported to more than halve 
the level of infectivity of the highly pathogenic avian influenza 
virus H5N1 in a cell-based assay.



Garlic & other Allium spp

• Strong antimicrobial reputation, but mainly antibacterial and 
antifungal activities - evidence it helps with viral infections is 
mixed 

• But promising findings recently reported for a gold nanoparticle 
product made from garlic extract, as a potent inhibitor of the 
measles virus.

• Other Allium species such as onions, leek, shallot, scallion & chives 
also show evidence of useful antimicrobial properties. 

• Green tops of Welsh onions (Allium fistulosum) contain a fructan
which showed inhibitory effects on replication of influenza A and 
enhanced antibody production against this virus in mice.

• German researchers have shown allicin vapour to inhibit the 
growth of a range of lung pathogenic bacteria, including multi-
drug resistant strains



Holy Basil (Ocimum tenuiflorum)

• Popular aromatic herb used in Asian cooking, leaves of 
Holy Basil and other Ocimum species including the 
related European or sweet Basil (Ocimum basilicum), 
also respected for their medicinal properties. 

• Both - but particularly Holy Basil - contain the 
triterpenoid compound ursolic acid, which exhibits 
strong antiviral activity against a range of viruses such 
as herpes simplex, adenoviruses, rotavirus, 
coxsackievirus and enterovirus. 

• Recent studies found an extract of sweet basil leaves to 
inhibit attachment and entry of the Zika virus into the 
host cell.





Blackseed (Nigella sativa)

•Highly regarded traditional remedy for a wide range of 
health issues, including immunity enhancement and to 
treat diarrhoea and various types of infections. 

• Protection against murine cytomegalovirus reported for 
blackseed oil, and an Eqyptian study found Nigella 
administration to significantly reduce viral load in 
patients with Hepatitis C. 

•A combination of Nigella with Echinacea also reduced 
dexamethasone-induced stress in chickens vaccinated 
against the H9N2 avian influenza virus.





Cinnamon (Cinnamonum
zeylanicum)
• The bark from various Cinnamonum species found in Sri 

Lanka & Indonesia has been traded for more than 2000 
years. Imported by Arabs to Egypt, Venice and Europe, it was 
used to preserve meats as well as for flavour. 

• Cinnamon, its essential oil and its key constituents 
cinnamaldehyde and cinnamic acid possess strong 
antibacterial activity against a range of pathogenic bacteria.

• Hot water extract of Cinnamomum cassia prevented airway 
epithelia from human respiratory syncytial virus infection 
through inhibiting viral attachment (Yeh 2013).

• Inhalation and nasal inoculation of cinnamaldehyde
increased survival rates of mice with influenza A virus 
(Hayashi 2007).



Antiviral Plants
• As discussed already, several fungi & herbs such as Echinacea 

show evidence of direct antiviral activities, particularly in animal 
studies.

• However, most evidence for antiviral activities derives from in 
vitro rather than in vivo studies.

• Also few studies involving coronaviruses, and only a handful 
involving COVID-19.

• Claims based upon actions shown by individual phytochemicals 
invariably found in relatively low amounts in whole herbs, should 
be treated with caution.

• Also little known about bioavailability of most phytochemicals.
• BUT – there is some good news! 





Houttuynia cordata

• Traditionally used in Asia against inflammation, pneumonia, severe acute 
respiratory syndrome, muscular sprain, stomach ulcer 

• Targets several signalling pathways and reduces oxidative stress and 
inflammation. 

• Several studies showing antiviral activities in animals.
• Strong inhibitor of neuraminidase (Han, 2016)
• Flavonoid fraction reduced H1N1-induced acute lung injury in mice, 

effects associated with its dual antiviral and anti-inflammatory effects 
(Ling LJ, 2020)

• Ethyl acetate fraction & three of its constituent flavonoids (quercetin, 
quercitrin & rutin), active against murine coronavirus and dengue virus 
(Chiow 2016).

• Ethyl acetate fraction inhibited viral infectivity up to 6 days (Shingnaisui 
K et al, 2018).



Lomatium dissectum

• During the 1918 flu epidemic, it was reported that Native American 
tribes (Washoe Indians) recovering from the Spanish flu effectively used 
roots of Lomatium dissectum. 

• Little published research, though one reported root extract completely 
inhibited the cytopathic effects of rotavirus (McCutcheon 1995).

• Another reported inhibitory effects of an aqueous root extract on 
CXCL10 secretion, a chemokine implicated in the pathogenesis of 
influenza A infection. 

• Suggests aqueous root extract may be useful as treatment during 
influenza virus infection. 

• Early and excessive production of CXCL10 also associated with poor 
prognosis in other conditions such as acute respiratory distress 
syndrome, hepatitis, SARS-CoV infection.

• Can cause a rash in some users (Stewart K, 2015).





Coptis chinensis

• Dried rhizome (Huanglian) widely used in Asian traditional medicine.
• Used as an immune enhancer, anti-inflammatory, & for fevers 
• Contains high levels of isoquinoline alkaloids such as berberine, 

palmatine. 
• In vitro studies reported increased expression of interferon (IFN)-γ, a 

cytokine of Type I helper T (Th1) cells, but not Type 2 helper cells.
• Other Th1 cytokines, such as IL-1β, IL-2, and IL-6, also increased, but IL-4 

not affected (Kim et al, 2016).
• Another study reported suppressed secretion of LPS-stimulated pro-

inflammatory cytokines such as interleukin-6 (IL-6), & decreased 
expression of cyclooxygenase-2 (COX-2) & inducible nitric oxide synthase 
(I-NOS), in a rat model of acute liver inflammation & endoxaemia (Choy 
2013)





Darwin’s Barberry (Berberis
darwinii) 
• Thorny evergreen shrub native to South America that is becoming 

invasive in Europe and other continents, including exotic and 
native forests, riparian areas and in degraded pasture and 
farmland in NZ.

• Root and rhizome used as a tonic, as with Berberis vulgaris 
(Barberry).

• Berries used in Argentina to prepare jams, & rich in beneficial 
polyphenols such as anthocyanins, hydroxycinnamic acids, 
proanthocyanidins and flavonoids (Chamorro 2019), as well as 
vitamin C (Damascos 2008).

• Root and stem-bark of this plant contain high levels of the 
isoquinoline alkaloid berberine (Habtemariam 2011). 

• Comparatively high levels of berberine have been reported in 
Berberis darwinii, and evidence suggests this is also the case for 
plant material wild-crafted here in New Zealand.



Berberine
• Antiviral activity reported against a range of viruses, including 

Coxsackievirus B, Herpes simplex, enteroviruses, hepatitis C, Zika virus, & 
influenza.

• Reduced virus titers in the lungs on day 2 post-infection, & decrease 
mortality in mice with influenza A (Wu 2011).

• Suppressed viral replication in A549 cells & in lungs, & relieved 
pulmonary inflammation & reduce necrosis, inflammatory cell 
infiltration, & pulmonary edema induced by viral infection in mice (Yan 
2018).

• These effects accompanied by inhibiting the viral infection-induced 
increase in Th1/Th2 and Th17/Treg ratios as well as the production of 
inflammatory cytokines (Cecil 2011; Yan 2018).

• Mice treated with another berberine-rich plant Phellodendron
amurense, also showed higher protection levels against lethal doses of 
highly pathogenic influenza A subtypes (H1N1, H5N2, H7N3 and H9N2 
(Kim JH 2016).

• Studies involving ethanolic extracts of golden seal with influenza A virus, 
found large doses required for antiviral effects and to reduce production 
of inflammatory mediators (Cecil 2011).



Japanese honeysuckle
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Japanese honeysuckle (Lonicera
japonica)
• Flowers of this popular Asian medicinal herb (Jin Yin Hua), traditionally used for 

febrile illnesses featuring fever, headache, coughs, thirst & sore throat (Shang 
2011).

• Berries a key ingredient in TCM formulations which show promise in Rx of 
respiratory viral infections (e.g. lianhuaquigwen)

• A widespread noxious weed in New Zealand!

• Anti-inflammatory, antibacterial, antiviral, antioxidative & hepatoprotective
activities shown.

• Used to treat URTI’s in children; decoction shows strong & dose-dependent anti-
inflammatory effects (Lu, 2015).

• Lonicera-encoded atypical microRNA, inhibits replication of enterovirus 71 
(EV71), the primary pathogen of hand-foot-and-mouth disease (HFMD) in 
children (Li, 2018)

• A key constituent, chlorogenic acid, has also shown inhibitory effects against  
H1N1, and H3N2 oseltamivir-resistant influenza strains (Ding, 2017).



Antibacterial Actions
• Multi-organ failure and sepsis are frequent causes of death 

in serious cases of Covid-19. 
• Parenteral administration of Lonicera flowers to mice with 

sepsis, lead to a lower death rate from this serious systemic 
infection of the blood (Kim 2015; Park 2013).

• Inhibition of lymphocyte apoptosis, seems contributory to 
this activity (Kim 2015)

• While the tiny, creamy yellow flowers are generally the parts 
used in TCM, recent studies show that the phytochemistry of 
the leaves, stem & other plant parts, isn’t that different.

• Some traditional use texts also suggest leaves have stronger 
antibacterial, anti-viral & antioxidant activities than flowers 
(Zhao 2016).



Glossy Privet
(Ligustrum lucidum)
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Chinese Privet (Ligustrum
lucidum)
• Inhibitory effects reported against Hepatitis C (HCV) virus 

(Kong 2013; Sun 2013).
• Oleanolic acid and ursolic acid shown to be important
• Secoiridoid analogues from fruits show inhibitory activities 

against influenza A virus (Pang 2018).
• Ligustrum-derived oleuropein (also found in olive leaves), 

shown significant antiviral activities against respiratory 
syncytial virus and parainfluenza type 3 virus (Ma, 2001). 

• Mice given oral administration of phenylethanoid glycosides 
from Ligustrum purpurascens then infected with H1N1 
influenza, had less mortality than control mice (Hu 2016).

• Induction of IFN-γ secretion accompanied these outcomes.





Baical Skullcap (Scutellaria
baicalensis)
• Used traditionally for the treatment of colds, fever and influenza, and as 

an anti-inflammatory
• Antiviral activities against a range of different viruses reported for a key 

flavonoid constituent baicalin
• Baicalin (and glycyrrhizin, from liquorice) reported as having in vitro

activity against SARS-1 coronavirus (Chen 2004). 
• Baicalin & other key flavonoids baicalein & wogonin & 5,7,4”-trihydroxy-

8-methoxyflavone, also have neuraminidase inhibitory activity.
• A flavonoid enriched extract also reduced acute lung injury induced by 

influenza A virus in mice (Zhi, 2019).
• Key ingredient of various TCM formulae used for pulmonary fibrosis
• Anti-inflammatory, antioxidant and antimicrobial



Elderberry (Sambucus nigra)
•Used by traditional communities in Europe during 

influenza outbreaks, reputably with good results.

• Inhibitory effects on influenza-A viral replication in vitro 
and in mice reported, although relatively large doses 
seem to be required.

•Meta-analysis of trials which included a total of 180 
participants found supplementation with elderberry 
substantially reduced upper respiratory symptoms 
(Hawkins 2019).

•Whether this best taken as fresh or dried berries and 
boiled (decocted) then drunk, or as a hydroethanolic
liquid extract, is unknown



Blackcurrants (Ribes nigrum)
• Several studies showing anti-viral effects, including against respiratory 

syncytial virus, influenza A & B, herpes, adenovirus, herpes simplex type 
1 (Knox 2001; Knox 2003; Ikuta 2012).

• Direct viral inactivation not shown, but inhibition of virus adsorption to 
cells & virus release from infected cells was (Knox 2001)

• Leaves also show activity (Haasbach 2014), and intranasal application of 
leaf preparation prevented entry of avian and human influenza strains 
into host cells (Ehrhardt, 2013).

• Inhibitory effects on 4 strains of influenza virus virus adsorption on cell 
surfaces reported for NZ (and Polish) blackcurrants (Ikuta 2013). 

• Antiviral properties co-related to polyphenolic content (Sekizawa 2013)
• Additional antibacterial effects against Strep pneumoniae, and anti-

inflammatory effects (Serrano 2016; Lee & Lee, 2019)



Forsythia suspense (Lianqiao)

• Traditionally used to treat pyrexia, inflammation, gonorrhea, 
respiratory tract infections.

• Key ingredient in various TCM formulations used for viral 
and inflammatory conditions.

• Lignans and phenylethanoid glycosides are considered as the 
characteristic and active constituents of this herb, such as 
forsythiaside, forsythoside A & C, phillyrin, rutin, chlorogenic
acid (Wang, 2018)

• Forsythoside A reduced viral titers of different influenza virus 
subtypes in cell cultures and increased survival rate of mice 
in an in vivo influenza virus infection model (Law, 2017).

• Forsythoside A also active against avian bronchitis virus in 
vitro (Li 2011)



Propolis

•Not a plant but a resinous material collected by bees 
from numerous plants to protect their hives, containing 
resins, essential oils, terpenoids, flavonoids & other 
useful phytochemicals 

•Numerous effects on the immune system documented 
•Anti-inflammatory and anti-viral actions reported
•Administration enhanced innate and adaptive immunity 

in aged mice (Gao, 2014).
•Antibacterial against wide range organisms, including S. 

aureus, S. pyogenes, and S. pneumoniae .
•A direct anti-influenza activity was not clearly seen. 



Propolis (cont..)

• Effective anti-inflammatory concentrations of propolis seem 
significantly lower than antibacterial and antiviral ones, and 
studies suggest anti-inflammatory activity may be its most 
important feature (Governa 2019)

• Indonesian clinical trial involving 63 patients found it to improve 
clinical course of patients with dengue hemorrhagic fever

• Treated patients had a significantly shorter length of 
hospitalization compared with those in the placebo group, and a 
significantly greater decline in TNF-α levels on day 7 of therapy 
compared with patients in the placebo group (Soroy 2014). 

• Effective in prolonging the survival times of influenza infected 
mice significantly, in a dose-dependent manner (Shimizu, 2008).



Chinese Traditional Medicine
• Traditional Chinese Medicine use to help prevent and 

manage epidemics of infectious diseases, traces back to 
ancient Chinese practice.

• Favourable outcomes reported in 3 studies using 
Chinese Medicine for prevention of SARS, and 4 studies 
for H1N1 influenza. 

• For prevention of COVID-19, 23 provinces in China 
issued Chinese medicine programs. 

• Some of the most frequently used herbs included 
Astragalus root, Liquorice root, Atractylodes, Japanese 
Honeysuckle, and Forsythia fruit 

• Ref: Luo H et al, Chin J Integr Med 2020, Feb 17, 1-8.



TCM contribution to patient 
outcomes in Wuhan?
• Recently published study of 135 patients hospitalised with COVID-19 in Wuhan 

(Wan 2020).

• Median age was 47 years; 31.9% patients had underlying disease, primarily 
hypertension (9.6%), diabetes (8.9%), cardiovascular disease (5.2%), and malignancy 
(3.0%). 

• Common symptoms included fever (88.9%), cough (76.5%), and fatigue (32.5%). 

• Bilateral patchy shadows or ground glass opacity in lungs of all patients. 

• Severe cases had lower lymphocyte counts and higher plasma levels of Pt, APTT, D-
dimer, LDH, PCT, ALB, CRP, and AST. 

• All patients received antiviral therapy with both lopinavir/ritonavir and interferon

• 43.7% received antibacterial therapy, and corticosteroids (26.7%). 

• In addition, many patients received traditional Chinese medicine (91.8%). 

• Authors suggested that patients should receive lopinavir early and should be treated 
by a combination of western and Chinese medicine. 



Lianhuaqingwen (LHQW)

• TCM formula used to treat influenza, shown to exert broad-
spectrum antiviral effects on a series of influenza viruses & 
immune regulatory effects 

• Inhibited proliferation of various influenza strains in vitro 
• Decreased viral titers in lungs of mice, and level of 

inflammatory cytokines also decreased in the early stages of 
infection.

• Superior to oseltamivir in improving the symptoms of 
influenza A virus infection.

• Reduced levels of airway inflammation, IL-8 and TNF- in 
serum, lung tissue, and bronchial lavage fluid of chronic 
obstructive pulmonary disease rats (Dong, 2014) 



Comparison with oseltamivir for 
influenza

•Meta-analysis of 5 trials found LHQW to be superior to 
oseltamivir in improving symptoms of influenza A virus 
infection.

• Participants treated with LHQW had a shorter duration 
of fever, cough, sore throat and body ache, cf
oseltamivir groups.

•Also blocked the early stages (0–2 h) of virus infection, 
suppressed virus-induced NF-kB activation and 
alleviated virus-induced gene expression of IL-6, IL-8, 
TNF-a, IP-10 and MCP-1 in a dose-dependent manner.

• Similar efficacy of the 2 treatments on viral shedding



13 ingredients:

•Forsythia suspensa

•Ephedra sinica

• Lonicera japonica

• Isatis indigotica

•Mentha haplocalyx

•Dryopteris
crassirhizoma

•Rhodiola rosea

•Gypsum Fibrosum

•Pogostemon cablin

•Rheum palmatum

•Houttuynia cordata

•Glycyrrhiza uralensis

•Armeniaca sibirica



Lianhuaqingwen (LHQW) Exerts Anti-Viral and Anti-
Inflammatory Activity Against Novel Coronavirus (SARS-CoV-
2) 

• Antiviral activity of LHQW (LH) against SARS-CoV-2 was assessed in Vero E6 cells 
using CPE and plaque reduction assay. 

• Effect of LH on virion morphology visualized under transmission electron 
microscope. 

• Pro-inflammatory cytokine expression levels upon SARS-CoV-2 infection in Huh-
7 cells measured by real-time quantitative PCR assays. 

• LH significantly inhibited SARS-CoV-2 replication in Vero E6 cells and markedly 
reduced pro-inflammatory cytokines (TNF-α, IL-6, CCL-2/MCP-1 and CXCL-10/IP-
10) production at the mRNA levels. 

• LH treatment also resulted in abnormal particle morphology of virion in cells. 

• Conclusions: “LH significantly inhibits the SARS-COV-2 replication, affects virus 
morphology and exerts anti-inflammatory activity in vitro. These findings 
indicate that LH protects against the virus attack, making its use a novel strategy 
for controlling the COVID-19 disease”.

• Ref: Runfeng L et al, Pharmacol Res 2020; March 20; 104761



Secondary Bacterial Infections
• Secondary or co-existing bacterial infections are a common cause of pneumonia 

and death in patients with viral infections of respiratory tract.

• Large %age of those who became severely ill or died from previous viral 
pandemics in 1918, 1957, 1968 and 2009, developed bacterial pneumonia, with 
Staph aureus and Strep pneumoniae as most common bacterial pathogens. 

• Between 29-55% of the nearly 300,000 deaths from the 2009 H1N1 influenza 
pandemic, were  caused by secondary bacterial pneumonia (Centers for Disease 
Control and Prevention).

• Already, some studies found that 1 in 7 patients hospitalized with Covid-19 had 
acquired a dangerous secondary bacterial infection, and 50% of patients who 
have died had such infections. 

• This because viral infections can express bacterial adhesion receptors, plus the 
virus-induced inflammatory response can disturb the integrity of the physical 
barrier to bacteria. 

• Ref: Gerberding JL, First Opinion, 23 March, 2020. 
https://www.statnews.com/category/first-opinion/

https://www.statnews.com/category/first-opinion/


Antibiotic resistance – the other 
emerging nightmare….

• While antibiotic resistance isnt currently receiving much 
attention in the same way that SARS-CoV-2 has, antibiotic-
resistant bacteria present a growing global menace. 

• In the U.S. alone, there are 2.8 million antibiotic-resistanc
infections each year and more than 35,000 deaths (though 
the real number is probably much higher). 

• Globally, it is estimated antibiotic resistance accounts for 
around 700.000 deaths a year

• The so-called superbugs that cause these infections thrive in 
hospitals and medical facilities, putting all patients at risk.



More on Echinacea & respiratory 
tract infections
• Evidence suggesting echinacea may prevent virus-induced 

bacterial adhesion to cell membranes, may therefore contribute 
to improved host resistance against pathogenic viral infections.

• Endophytes that live in close association with echinacea, also 
exhibit strong antibacterial effects against respiratory pathogenic 
bacteria such as Klebsiella pneumonia and Acinetobacter 
baumannii (Haron 2016; Presta 2017; Maggini 2019). 

• Recent research also suggests that inulin-type fructans found in 
echinacea, which are prebiotic compounds that promote a health 
microbiome, may also contribute to beneficial 
immunomodulatory effects (Dobrange 2019).

• Ref: www.herbblurb.com

http://www.herbblurb.com/


Other herbs to support 
Respiratory function
•Althaea officinalis (Marshmallow)

•Plantago lanceolata (Ribwort)

•Hoheria populnea (Hoheria)

•Codonopsis pilosula (Codonopsis)

•Bupleurum falcatum (Bupleurum)

•Mentha piperita (Peppermint)

•Sambucus nigra flos (Elderflower)

•Foeniculum vulgare (Fennel)



Other Plants that may help with 
bacterial respiratory tract infections

• Inula helenium (Elecampane)

• Verbascum thapsus (Mullein)

•Armoracia rusticana (Horseradish)

• Thymus vulgaris (Thyme)

•Hyssopus officinalis (Hyssop)

• Tropaelum majus (Nasturtium)

• Pomaderris kumerahou (Kumerahou)

• Laurelia novae-zelandiae (Pukatea)





Managing Stress
• Covid-19 has fundamentally and suddenly changed the way 

humans are living.
• The loss of lives and loved ones, & loss of economic livelihoods, 

will have huge impacts for many years.
• The current situation has lead to increased fear, anxiety, insomnia, 

and irrational behaviours reflective of high levels of stress.
• During the initial phase of the COVID-19 outbreak in China, more 

than half of the respondents rated the psychological impact as 
moderate-to-severe, and about one-third reported moderate-to-
severe anxiety (Wang, 2020) 

• Herbal medicines can provide significant support (through 
adaptogenic, anxiolytic & antidepressant properties) to the 
human psyche, and governments and people around the world, 
during this time  
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Summary:
• Strict adherence to current Public Health measures is vital!
• Eating & exercising well, and supplementing the diet with immune 

supportive foods such as ginger, garlic, cinnamon, blackseed, may be 
helpful.

• Daily ingestion of immune enhancing herbs such as Echinacea, 
Cordyceps, Ganoderma, Blackcurrant, Elderberry may help

• In patients with Covid-19, herbs such as Coptis, Berberis, Houtynnia, 
Lonicera, Baical Skullcap, Lomatium and Propolis, may help reduce 
the severity of the infection.

• Lung supportive and anti-inflammatory herbs such as Elecampane, 
Thyme, Marshmallow, Echinacea, Horseradish, Ribwort, Mullein, 
Kumerahou

• Antibacterial herbs may be useful should bacterial infections develop, 
& should probably be used early in the infection, to try and avoid the 
need for antibiotics

• Getting to know, and knowing how to use, plants growing in our own 
communities and environment, will help us all through the current 
crisis.
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Epilogue & Disclaimer

• While in all cases it is conjectural as to whether these or 
other various natural treatments may be helpful during the 
current Covid-19 pandemic, the seriousness of the situation 
now warrants more attention to & evaluation of these & 
other herbal medicines as possible alternative or adjunctive 
measures to drug & hospital-based interventions.

• A plea is made for government agencies, politicians, 
researchers & health policy makers, to urgently prioritise 
more resourcing for research into the important role that 
phytotherapy can contribute, to management of the current 
COVID-19 and other future pandemics, and the growing 
associated problem of antibiotic resistance.
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