
© Jeremy Ross 2020                                                                                                             ICM • Integrative Chinese Medicine

Integrative Chinese Medicine

A New System for Diagnosis and Treatment

Safety in Herbal Medicine:   Traditional Sources 
and Modern Research

Jeremy Ross

                                       



2 ICM • Integrative Chinese Medicine

1. Introduction

a. The Context

b. Lobelia as an Example

c. Before Prescribing + Monitoring

2. Safety in Herbal Medicine:   Tradition

3. Safety in Herbal medicine:   Research  

Safety in Herbal Medicine:   Contents



© Jeremy Ross 2020                                                                                                             ICM • Integrative Chinese Medicine

Safety in Herbal Medicine   Part 1
Introduction 



ICM • Integrative Chinese Medicine

Part 1.a
Introduction
The Context



5 ICM • Integrative Chinese Medicine

The Context:   Lifestyle and Medication

Lifestyle

The safe use of herbal medicine must be 
looked at in the context of lifestyle, which 
has its own hazards, eg:

• unwise and inadequate nutrition for up to 
30% of the population

• recreational drugs

• mental-emotional disturbance or 
depression

• chronic exhaustion and reduced immunity
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Medication

And the safety of herbal medicine must also 
be looked at in the context of conventional 
medication.

Long-term multi-medication is well-known for 
the elderly, but is now common for many 
children and younger adults, and has risks:

• drug side-effects, and drug interactions, 
are a main source of illness

• repeated antibiotic prescriptions can result 
in:

- dysbiosis, reduced immune strength, 
and recurring infections

- creation of multi-drug-resistant bacteria
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The Context:   Lifestyle and Medication

Herb safety

Before prescribing a single herb or herb 
combination, the practitioner should 
consider:

• lifestyle:  is the herb prescription safe in 
the context of the patient’s lifestyle?

• medications:  is there a possibility of 
herb-drug interaction with any of the 
patient’s conventional medications?

• disorders:   might the herbs aggravate 
any of the patient’s disorders, eg.
headache, or life conditions, eg.
pregnancy?
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• Chinese syndromes:  is the herb 
prescription likely to aggravate any of the 
patient’s existing Chinese syndromes, eg.
Heart Spirit Disturbance?

• dose and dispensing:   are the herb dose 
and the dispensing method used safe for 
this patient?

Herb safety data

This is given for each herb in the database: 
see the example of Lobelia on the next slide.
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Lobelia as an example

Local regulations

Practitioners should check the regulations 
governing the use of Lobelia in their country 
or state.

UK:  currently, under the 1977 rules, the 
maximum permitted doses of Lobelia are as 
follows:

Dried herb   0.2 g dried herb, as a powder 
or decoction, 3 times per day (total of 0.6 g 
per day).

Tincture 2 ml of 1:10 tincture in 60% 
alcohol, 3 times per day (total of 6 ml per 
day).

But if tincture is 1:5, then doses should be 
halved.
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Children:  Lobelia is best used in 
combination with moderating herbs, such 
as Zingiber. 

I use the following doses of 1:10 Lobelia 
tincture, three times per day:

Lobelia Child Dosage and Age
Age Dose in drops

infants (6-12 months) 1

toddlers (1-2 years) 1-2

children (2-5 years) 2-6

children (6-10 years) 6-12

teens (11-18 years) 12-30
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Lobelia as an example, cont.

Mode of dispensing Lobelia can be 
dispensed as an infusion, but I generally 
prescribe it as a tincture or as a decoction.

Initial dose Should start with a low dose 
and gradually increase the dose to the 
maximum therapeutic level tolerated by the 
patient or to the maximum level allowed in 
the given country or state.

Duration Providing there are no side 
effects, Lobelia can be taken long-term, but 
see General contraindications and Side 
effects.
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General cautions and contraindications

Nausea

• doses of Lobelia below normal 
therapeutic level may reduce nausea

• caution with higher doses of Lobelia for 
patients with a tendency to nausea and 
vomiting

• nausea may be avoided or reduced if 
Lobelia is given together with a little 
Zingiber, and if lower doses are used. 
Stop Lobelia if nausea persists

Exhaustion

For weak patients, Lobelia should only be 
used in low doses and combined with a 
circulatory stimulant, such as Capsicum or 
Zingiber.
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Lobelia as an example, cont.
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Chinese medicine

• contraindicated for edema due to 
Deficiency

• the relevance of this statement to Western 
therapeutic doses of L. inflata is doubtful, 
since the dose listed in Bensky for L. 
chinensis is equivalent to ca. 1-5 g per day 
of L. chinensis, as opposed to the UK 
maximum dose of 0.6 g for L. inflata

Pregnancy and lactation

• best avoided

• except for short-term use, by practitioners 
experienced with the use of Lobelia and 
with the treatment of obstetric conditions, 
to assist labor or for post-partum pain
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Lobelia as an example, cont.

Side effects Transient prickling or tight 

sensation in the throat, coughing, nausea, or 

even vomiting in susceptible individuals. 

Some individuals may have nausea even at 

low doses of Lobelia (JR).

Overdose Vomiting, profuse perspiration, 

hypothermia, and hypotension: but see 

discussion in PPMM.

• referring to the use of therapeutic doses of 

preparations of Lobelia herb, the editors of 

the Botanical Safety Handbook found no 

substantiated evidence of severe 

symptoms or death produced by Lobelia 

inflata

Drug interactions No reports of adverse 

effects known (JR).
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Monitoring During the course of an 

internal treatment, which includes Lobelia, 

the patient should be monitored for 

(increased) nausea, vomiting, headache, 

dizziness, and other side effects.

Management of adverse reactions

Mild to moderate adverse reactions

Reduce the dose or stop the administration 

of Lobelia if an adverse reaction develops 

during treatment; if the reaction disappears, 

it may be possible to raise the dose 

gradually to its previous level.

Severe adverse reactions Stop taking 

the Lobelia preparation and seek medical 

advice and assistance immediately.
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Before Prescribing

Before prescribing

The following should be done before herb 
prescribing:

• individual consultation by licensed 
practitioner

• accurate diagnosis

• conventional diagnosis and treatment when 
necessary, eg. heart disease

• check local laws on prescribing specific 
herbs

• check appropriate dose for age and situation

• check cautions for each herb

• check for updates in information, eg. online

Modifications

• if practitioner modifies one of the pre-set 

herb combinations, then they must check 

that their new combination is safe for the 

patient

ICM • Integrative Chinese Medicine
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Monitoring

Monitoring

• this means watching for herb side-
effects, and can be done by both 
practitioner and patient

• it is especially important for powerful 
herbs, eg. Cinchona, Convallaria, 
Ephedra, Lobelia,and Sarothamnus

Practitioner

• informing the patient   of specific 
potential side effects, and also how to 
minimize them

• good communication   essential that 
practitioner makes clear to patient the 
importance of informing them of any side 
effects by phone or email

Patient

Patient can be asked to keep a record of the 
following:

• any suspected side effects or adverse 
herb-drug interactions: noting such details 
as severity and the time and date the 
symptoms occurred

• any changes in prescribed or self-
prescribed conventional medication, 
herbs, food supplements, or life stresses 
that may have been responsible for the 
symptoms

ICM • Integrative Chinese Medicine
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Traditional Safety Balancing

In both Western and Chinese herbal traditions, 

there have been 4 main factors used to create a 

safe balance for a herb combination:

• temperature

• direction of energy

• tastes

• herb actions

Temperature

• practitioner grades patient according to one 

of the 5 grades shown in the Table

• then choses a herb or combination that will 

bring patient’s temperature back to 

approximately normal

Herbal Safety:   Temperature

But!

It is easy to make mistakes!

Eg. practitioner must always ask “What was 

your temperature before the fever, menopause, 

or whatever?”

Eg. what if the patient was cold before the 

menopause, and practitioner gives them lots of 

cooling herbs???

TEMPERATURE BALANCING

Patient Herb/combo

Hot Cold

Warm Cool

Neutral Neutral

Cool Warm

Cold Hot
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4 main directions

We can say there are 4 main directions of 

energy movement in the body:

• up

• down

• out

• in

Health   movement occurs in all four directions 

in a balanced rhythm.

Pathology   imbalance of one or more of the 4 

directions of energy movement, resulting in 

Chinese syndromes and symptoms.

Herbal Safety:   Direction of Energy

Examples

• LR Yang Hyperactive, LR Wind, and HT 

Spirit Disturbance are pathological energy 

going up, and need to be brought down

• Spleen Damp will bring energy down and the 

person feels heavy and dull: Damp needs to 

be cleared and the energy brought up

Direction of Energy 
Sickness

Up + ↑

Down + ↓

Out + ←→

In + →←
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Taste balancing

The concept of taste properties is a 

sophisticated system for balancing herb 

combinations so that they are maximally 

effective and safe.

Simplified system

ICM concentrates on 5 main taste properties:

• bitter

• sour-astringent

• sweet

• acrid

• aromatic

Herbal Safety:   Tastes

Problem

• a patient is chronically exhausted, 

malnourished, and anemic

• but she has digestive difficulty, and is prone 

to feeling heavy, especially when the 

weather is damp

• she needs nourishing moist sweet tonics eg.

Avena, Lycium, and molasses; but these 

can cause digestive stagnation and increase 

Damp

Solution

• add warm aromatic, acrid herbs to combo, 

eg. Acorus and Citrus, to reduce stagnating 

effect of moist sweet tonics, and to 

transform Damp
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Action balancing

Actions should be balanced in a herb 

combination so that it is maximally effective and 

safe.

Rheum 2 as example

Rheum 2 is for chronic constipation and is 

based on Christopher’s Lower Bowel Tonic.

Pugatives

• leading herbs are Rheum and Rhamnus, 

which are purgatives

• but these herbs may cause intestinal spasm

Spasmolytics

• so, a smaller amount of spasmolytics, Lobelia

and Foeniculum, are included to reduce 

excessive intestinal spasms

Herbal Safety:   Actions
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Recent research
Especially in the last 50 years, there has been an 
explosion in the number of research articles on the 
pharmacological actions of herb extracts and herb 
constituents, eg:

• antiviral, antibacterial, immunomodulatory, anti-
inflammatory, anticancer, spasmolytic, anxiolytic, 
antidepressant, etc.

Research-based combinations (RBCs)
• this research has enabled the creation of RBCs 

by practitioners

• herbs are included in the combination because 
the herb or its constituents were reported to 
have the pharmacological actions necessary to 
treat patient’s disorder

Research based Combinations

Type and Quality of research
Type
• includes in vitro, in vivo, human case reports, 

and- the gold standard- randomised clinical trials

Quality
• whatever the type of the research study, the 

quality can be good or bad, depending on what 
mistakes were made by the researchers

Assessment
• detailed assessment of the quality of research 

studies is a specialized skill, which few 
practitioners posess

• one option is to read published review articles 
on a specific topic, eg. Cochrane Reviews, which 
can be found online
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Introduction

2 main uses

Isatis 1 has two main uses:

• acute infection

• recurring low-grade fever (LGF)

Research-based combination

Isatis 1 is a research-based combination, and the herbs are 

chosen because they or their constituents have been reported 

to have one or more of the following pharmacological actions:

• antiviral, antibacterial, anti-inflammatory, 

immunomodulatory, antipyretic 

Isatis 1 as Example

Isatis 1 Research Table
• this Table on Slide 24 summarises the 101 research articles 

used to support the pharmacological actions listed

• Slides 25-29 list these 101 articles, and all you have to do, for 
any one of them, is open it in PubMed 
http://PubMed.ncbi.nlm.nih.gov
and, if necessary, translate it using DeepL 
https://www.deepl.com/translator

• this Isatis 1 research Table was made in 2021, and many more 
articles on these herbs have been published since then

Isatis 1   Acute infection 

Wind Heat + Epidemic Pathogen

Herb Plant part Strength Ratio Temperature Taste Action

Isatis (da qing ye) leaf 1:3 0.5 cold bitter anti-inflammatory, antimicrobial, cool-
coldIsatis (ban lan gen) root 1:3 0.5 cool bitter

Berberis bark 1:3 1 cool bitter

Echinacea root 1:3 1 cool acrid, bitter anti-inflammatory, antimicrobial, cool

Zingiber (dried) rhizome 1:3 0.5 hot acrid, aromatic circulatory stimulant, hot

http://pubmed.ncbi.nlm.nih.gov/
https://www.deepl.com/translator
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Safety checks
If you make an RBC, based on research evidence, 
you still need to check that it is safe for a particular 
patient.

Traditional safety checks
• temperature Isatis 1 would be too cold for 

many patients, especially due to Isatis leaf, so 0.5 
Ratio of dried Zingiber is included to balance this

• direction of energy   Zingiber is included to make 
the combination more dispersing

• tastes acrid quality of Echinacea and acrid and 
aromatic quality of Zingiber balance the bitter 
taste property of Isatis and Berberis

Research based Combinations

• actions   strong circulatory stimulant action of 
Zingiber balances antimicrobial and anti-
inflammatory actions of the other herbs

Other safety checks
• pregnancy Isatis leaf and Berberis should be 

replaced by Scutellaria baicalensis (Huang Qin)

• herb-drug interactions   check Cautions for 
Berberis, Echinacea, Zingiber

• long-term use   contraindicated
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Isatis 1 Research Table Acute infection

Herb

Constituent

Actions

Antiviral Antibacterial Anti-inflammatory Immuno-modulating Antipyretic

Isatis tinctoria or I. indigotica folium
plant extract 1,2 3,4 5,6,7,8 9
indirubin 10,11 12 13,14 15
epigoitrin 16
syringic acid 17 18 19
clemastanin B 20,21,22
o-amino-benzoic acid 23
Isatis polysaccharide 24 25 26,27

Berberis vulgaris radix
plant extract 28
berberine 29,30,31,32,33,34 35,36,37,38 39,40,41 42,43,44 45
berbamine 46 47,48 45
jatrorrhizine 49 50

Echinacea angustifolia or E. purpurea radix
plant extract 51,52,53,54 55,56 57,58 59,60,61
alkamides 62 63 64,65,66
polyacetylenes 67
cichoric acid 68,69,70 71 72
echinacoside 73,74
polysaccharides 75,76,77

Zingiber oficinale rhizoma
plant extract 78,79,80,81,82 83 84,85 86
essential oil 87 88,89
gingerol 90,91,92 93,94
shogaol 95,96 97
12-dehydrogingerdione 98 99
β-sesquiphellandrene 100
ar-curcumene 101



25 ICM • Integrative Chinese Medicine

References Isatis 1 (1/5)

1. Chen ZW, Wu LW, Liu ST, et al. Mechanism study of anti-influenza effects of Radix Isatidis 
water extract by red blood cells capillary electrophoresis. Zhongguo Zhong Yao Za Zhi. 2006 
Oct;31(20):1715-9. 

2. Yang Z, Wang Y, Zhong S, et al. In vitro inhibition of influenza virus infection by a crude 
extract from Isatis indigotica root resulting in the prevention of viral attachment. Mol Med 
Rep. 2012 Mar;5(3):793-9. 

3. Yang ZC, Wang BC, Yang XS, et al. The synergistic activity of antibiotics combined with eight 
traditional Chinese medicines against two different strains of Staphylococcus aureus.
Colloids Surf B Biointerfaces. 2005 Mar 25;41(2-3):79-81. 

4. Zhao YL, Qu F, Xiao XH, et al. Thermodynamic study on antibacterial effect of different 
extracts from Radix Isatis. Chin J Integr Med. 2006 Mar;12(1):42-5.

5. Recio MC, Cerdá-Nicolás M, Potterat O, et al. Anti-inflammatory and antiallergic activity in 
vivo of lipophilic Isatis tinctoria extracts and tryptanthrin. Planta Med. 2006 May;72(6):539-
46. Erratum in: Planta Med. 2006 Jun;72(7):670.

6. You WC, Hsieh CC, Huang JT. Effect of extracts from indigowood root (Isatis indigotica Fort.) 
on immune responses in radiation-induced mucositis. J Altern Complement Med. 2009 
Jul;15(7):771-8. 

7. You WC, Lin WC, Huang JT, et al. Indigowood root extract protects hematopoietic cells, 
reduces tissue damage and modulates inflammatory cytokines after total-body irradiation: 
does Indirubin play a role in radioprotection? Phytomedicine. 2009 Dec;16(12):1105-11. 

8. Brattström A, Schapowal A, Kamal MA, et al. The plant extract Isatis tinctoria L. extract (ITE) 
inhibits allergen-induced airway inflammation and hyperreactivity in mice. Phytomedicine. 
2010 Jul;17(8-9):551-6. 

9. Ho YL, Chang YS. Studies on the antinociceptive, anti-inflammatory and anti pyretic effects 
of Isatis indigotica root. Phytomedicine. 2002 Jul;9(5):419-24.

10. Chang SJ, Chang YC, Lu KZ, et al. Antiviral Activity of Isatis indigotica Extract and Its Derived 
Indirubin against Japanese Encephalitis Virus. Evid Based Complement Alternat Med. 
2012;2012:925830. 

11. Oncotarget. 2017 Nov 9;8(62):105615-105629. Indirubin, a bisindole alkaloid from Isatis
indigotica, reduces H1N1 susceptibility in stressed mice by regulating MAVS signaling. Jie 
C, Luo Z, Chen H

12. Ponnusamy K, Ramasamy M, Savarimuthu I, et al. Indirubin potentiates ciprofloxacin activity 
in the NorA efflux pump of Staphylococcus aureus. Scand J Infect Dis. 2010 Jul;42(6-7):500-
5. 

13. Kunikata T, Tatefuji T, Aga H, et al. Indirubin inhibits inflammatory reactions in delayed-type 
hypersensitivity. Eur J Pharmacol. 2000 Dec 20;410(1):93-100.

14. Kim MH, Choi YY, Yang G, et al. Indirubin, a purple 3,2- bisindole, inhibited allergic contact 
dermatitis via regulating T helper (Th)-mediated immune system in DNCB-induced model. J 
Ethnopharmacol. 2013 Jan 9;145(1):214-9.

15. Mak NK, Leung CY, Wei XY, et al. Inhibition of RANTES expression by indirubin in influenza 
virus-infected human bronchial epithelial cells. Biochem Pharmacol. 2004 Jan 1;67(1):167-
74.

16. Front Pharmacol. 2019 Feb 7;10:78. Epigoitrin, an Alkaloid From Isatis indigotica, Reduces 
H1N1 Infection in Stress-Induced Susceptible Model in vivo and in vitro. Luo Z, Liu LF1, Wang 
XH

17. Lin CH, Chang TT, Sun MF, et al. Potent inhibitor design against H1N1 swine influenza: 
structure-based and molecular dynamics analysis for M2 inhibitors from traditional Chinese 
medicine database. J Biomol Struct Dyn. 2011 Feb;28(4):471-82.

18. Kong W, Zhao Y, Shan L, et al.Thermochemical studies on the quantity-antibacterial effect 
relationship of four organic acids from Radix Isatidis on Escherichia coli growth. Biol Pharm 
Bull. 2008 Jul;31(7):1301-5.

19. Fang JG, Liu YH, Wang WQ, et al. The anti-endotoxic effect of o-aminobenzoic acid from 
Radix Isatidis. Acta Pharmacol Sin. 2005 May;26(5):593-7.

20. Yang Z, Wang Y, Zheng Z, et al. Antiviral activity of Isatis indigotica root-derived clemastanin
B against human and avian influenza A and B viruses in vitro. Int J Mol Med. 2013 
Apr;31(4):867-73.

http://www.ncbi.nlm.nih.gov/pubmed/17225545
http://www.ncbi.nlm.nih.gov/pubmed/17225545
http://www.ncbi.nlm.nih.gov/pubmed/22179315
http://www.ncbi.nlm.nih.gov/pubmed/22179315
http://www.ncbi.nlm.nih.gov/pubmed/15737531
http://www.ncbi.nlm.nih.gov/pubmed/15737531
http://www.ncbi.nlm.nih.gov/pubmed/16571283
http://www.ncbi.nlm.nih.gov/pubmed/16571283
http://www.ncbi.nlm.nih.gov/pubmed/16773538
http://www.ncbi.nlm.nih.gov/pubmed/16773538
http://www.ncbi.nlm.nih.gov/pubmed/19534614
http://www.ncbi.nlm.nih.gov/pubmed/19534614
http://www.ncbi.nlm.nih.gov/pubmed/19589667
http://www.ncbi.nlm.nih.gov/pubmed/19589667
http://www.ncbi.nlm.nih.gov/pubmed/19589667
http://www.ncbi.nlm.nih.gov/pubmed/20092989
http://www.ncbi.nlm.nih.gov/pubmed/20092989
http://www.ncbi.nlm.nih.gov/pubmed/12222662
http://www.ncbi.nlm.nih.gov/pubmed/12222662
http://www.ncbi.nlm.nih.gov/pubmed/22911608
http://www.ncbi.nlm.nih.gov/pubmed/22911608
https://www.ncbi.nlm.nih.gov/pubmed/29285277
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jie%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29285277
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jie%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29285277
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=29285277
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29285277
http://www.ncbi.nlm.nih.gov/pubmed/20380543
http://www.ncbi.nlm.nih.gov/pubmed/20380543
http://www.ncbi.nlm.nih.gov/pubmed/11134660
http://www.ncbi.nlm.nih.gov/pubmed/11134660
http://www.ncbi.nlm.nih.gov/pubmed/23149289
http://www.ncbi.nlm.nih.gov/pubmed/23149289
http://www.ncbi.nlm.nih.gov/pubmed/14667939
http://www.ncbi.nlm.nih.gov/pubmed/14667939
https://www.ncbi.nlm.nih.gov/pubmed/30792656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30792656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20LF%5BAuthor%5D&cauthor=true&cauthor_uid=30792656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=30792656
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=21142218
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=21142218
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=21142218
http://www.ncbi.nlm.nih.gov/pubmed/18591764
http://www.ncbi.nlm.nih.gov/pubmed/18591764
http://www.ncbi.nlm.nih.gov/pubmed/15842779
http://www.ncbi.nlm.nih.gov/pubmed/15842779
http://www.ncbi.nlm.nih.gov/pubmed/23403777
http://www.ncbi.nlm.nih.gov/pubmed/23403777


26 ICM • Integrative Chinese Medicine

References Isatis 1 (2/5)

21. Modes of Antiviral Action of Chemical Portions and Constituents from Woad Root Extract 
against Influenza Virus A FM1. Su JH, Diao RG, Lv SG, Mou XD, Li K. Evid Based Complement 
Alternat Med. 2016;2016:2537294.

22. Antiviral activities against influenza virus (FM1) of bioactive fractions and representative 
compounds extracted from Banlangen (Radix Isatidis). Xiao P, Ye W, Chen J, Li X. J Tradit
Chin Med. 2016 Jun;36(3):369-76.

23. Fang JG, Liu YH, Wang WQ, et al. The anti-endotoxic effect of o-aminobenzoic acid from 
Radix Isatidis. Acta Pharmacol Sin. 2005 May;26(5):593-7.

24. Wei ZY, Wang XB, Zhang HY, et al. Inhibitory effects of indigowoad root polysaccharides on 
porcine reproductive and respiratory syndrome virus replication in vitro. Antivir Ther. 
2011;16(3):357-63. 

25. Res Vet Sci. 2018 Aug;119:91-98. Effects of Isatis root polysaccharide in mice infected with 
H3N2 swine influenza virus. Wang X, Xue Y, Li Y

26. Xu YM, Lu PC. Experimental studies on immunostimulatory effects of the Isatis indigotica
polysaccharide. Zhong Xi Yi Jie He Za Zhi. 1991 Jun;11(6):357-9, 325-6.

27. Isatis indigotica root polysaccharides as adjuvants for an inactivated rabies virus vaccine.
Zhang W, Zheng X, Cheng N, et al. Int J Biol Macromol. 2016 Jun;87:7-15.

28. Ivanovska N, Philipov S. Study on the anti-inflammatory action of Berberis vulgaris root 
extract, alkaloid fractions and pure alkaloids. Int J Immunopharmacol. 1996 Oct;18(10):553-
61.

29. Wu Y, Li JQ, Kim YJ, et al. In vivo and in vitro antiviral effects of berberine on influenza virus.
Chin J Integr Med. 2011 Jun;17(6):444-52.

30. Chin LW, Cheng YW, Lin SS, et al. Anti-herpes simplex virus effects of berberine from 
Coptidis rhizoma, a major component of a Chinese herbal medicine, Ching-Wei-San. Arch 
Virol. 2010 Dec;155(12):1933-41.

31. The isoquinoline alkaloid berberine inhibits human cytomegalovirus replication by 
interfering with the viral Immediate Early-2 (IE2) protein transactivating activity. Luganini A, 
Mercorelli B, Messa L, Palù G, Gribaudo G, Loregian A. Antiviral Res. 2019 Apr;164:52-60.

32. Berberine inhibits hepatitis C virus entry by targeting the viral E2 glycoprotein. Hung TC, 
Jassey A, Liu CH, Lin CJ, Lin CC, Wong SH, Wang JY, Yen MH, Lin LT. Phytomedicine. 2019 
Feb;53:62-69.

33. Anti-influenza activity of berberine improves prognosis by reducing viral replication in mice.
Yan YQ, Fu YJ, Wu S, Qin HQ, Zhen X, Song BM, Weng YS, Wang PC, Chen XY, Jiang ZY. 
Phytother Res. 2018 Dec;32(12):2560-2567.

34. Inhibition of H1N1 influenza A virus growth and induction of inflammatory mediators by the 
isoquinoline alkaloid berberine and extracts of goldenseal (Hydrastis canadensis). Cecil CE, 
Davis JM, Cech NB, Laster SM. Int Immunopharmacol. 2011 Nov;11(11):1706-14.

35. Bandyopadhyay S, Patra PH, Mahanti A, et al. Potential antibacterial activity of berberine 
against multi drug resistant enterovirulent Escherichia coli isolated from yaks (Poephagus
grunniens) with haemorrhagic diarrhoea. Asian Pac J Trop Med. 2013 Apr 13;6(4):315-9.

36. Yu HH, Kim KJ, Cha JD, et al. Antimicrobial activity of berberine alone and in combination 
with ampicillin or oxacillin against methicillin-resistant Staphylococcus aureus. J Med Food. 
2005 Winter;8(4):454-61.

37. Zuo GY, Li Y, Han J, et al. Antibacterial and synergy of berberines with antibacterial agents 
against clinical multi-drug resistant isolates of methicillin-resistant Staphylococcus aureus 
(MRSA). Molecules. 2012 Aug 29;17(9):10322-30. 

38. Luo J, Yan D, Yang M, et al. Multicomponent therapeutics of berberine alkaloids. Evid Based 
Complement Alternat Med. 2013;2013:545898.

39. Jia L, Liu J, Song Z, et al. Berberine suppresses amyloid-beta-induced inflammatory response 
in microglia by inhibiting nuclear factor-kappaB and mitogen-activated protein kinase 
signalling pathways. J Pharm Pharmacol. 2012 Oct;64(10):1510-21. 

40. Lin K, Liu S, Shen Y, et al. Berberine attenuates cigarette smoke-induced acute lung 
inflammation. Inflammation. 2013 Oct;36(5):1079-86.

https://www.ncbi.nlm.nih.gov/pubmed/26989425
https://www.ncbi.nlm.nih.gov/pubmed/26989425
https://www.ncbi.nlm.nih.gov/pubmed/27468553
https://www.ncbi.nlm.nih.gov/pubmed/27468553
http://www.ncbi.nlm.nih.gov/pubmed/15842779
http://www.ncbi.nlm.nih.gov/pubmed/15842779
http://www.ncbi.nlm.nih.gov/pubmed/21555818
http://www.ncbi.nlm.nih.gov/pubmed/21555818
https://www.ncbi.nlm.nih.gov/pubmed/29890386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=29890386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29890386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29890386
http://www.ncbi.nlm.nih.gov/pubmed?term=Xu%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=1889106
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=1889106
https://www.ncbi.nlm.nih.gov/pubmed/26875535
http://www.ncbi.nlm.nih.gov/pubmed/9080249
http://www.ncbi.nlm.nih.gov/pubmed/9080249
http://www.ncbi.nlm.nih.gov/pubmed/21660679
http://www.ncbi.nlm.nih.gov/pubmed/20686799
https://www.ncbi.nlm.nih.gov/pubmed/30738836
https://www.ncbi.nlm.nih.gov/pubmed/30738836
https://www.ncbi.nlm.nih.gov/pubmed/30668413
https://www.ncbi.nlm.nih.gov/pubmed/30306659
https://www.ncbi.nlm.nih.gov/pubmed/21683808
http://www.ncbi.nlm.nih.gov/pubmed/23608335
http://www.ncbi.nlm.nih.gov/pubmed/23608335
http://www.ncbi.nlm.nih.gov/pubmed/16379555
http://www.ncbi.nlm.nih.gov/pubmed/16379555
http://www.ncbi.nlm.nih.gov/pubmed/22932213
http://www.ncbi.nlm.nih.gov/pubmed/22932213
http://www.ncbi.nlm.nih.gov/pubmed/22932213
http://www.ncbi.nlm.nih.gov/pubmed/23634170
http://www.ncbi.nlm.nih.gov/pubmed/22943182
http://www.ncbi.nlm.nih.gov/pubmed/22943182
http://www.ncbi.nlm.nih.gov/pubmed/23605560
http://www.ncbi.nlm.nih.gov/pubmed/23605560


27 ICM • Integrative Chinese Medicine

References Isatis 1 (3/5)

41. Choo BK, Roh SS. Berberine protects against esophageal mucosal damage in reflux 
esophagitis by suppressing proinflammatory cytokines. Exp Ther Med. 2013 Sep;6(3):663-
670.

42. Kostálová D, Bukovský M, Koscová H, et al. Anticomplement activity of Mahonia aquifolium
bisbenzylisoquinoline alkaloids and berberine extract. Ceska Slov Farm. 2001 Nov;50(6):286-
9. 

43. Protective role of berberine on ulcerative colitis through modulating enteric glial cells-
intestinal epithelial cells-immune cells interactions. Li H, Fan C, Lu H, Feng C, He P, Yang X, 
Xiang C, Zuo J, Tang W. Acta Pharm Sin B. 2020 Mar;10(3):447-461.

44. Berberine-mediated up-regulation of surfactant protein D facilitates cartilage repair by 
modulating immune responses via the inhibition of TLR4/NF-ĸB signaling. Zhou Y, Ming J, 
Deng M, Li Y, Li B, Li J, Ma Y, Chen Z, Liu S. Pharmacol Res. 2020 Feb 11;155:104690.

45. Küpeli E, Koşar M, Yeşilada E, et al. A comparative study on the anti-inflammatory, 
antinociceptive and antipyretic effects of isoquinoline alkaloids from the roots of Turkish 
Berberis species. Life Sci. 2002 Dec 27;72(6):645-57.

46. Berbamine Exerts Anti-Inflammatory Effects via Inhibition of NF-κB and MAPK Signaling
Pathways. Jia XJ, Li X, Wang F, Liu HQ, Zhang DJ, Chen Y. Cell Physiol Biochem. 
2017;41(6):2307-2318.

47. Ren Y, Lu L, Guo TB, et al. Novel immunomodulatory properties of berbamine through 
selective down-regulation of STAT4 and action of IFN-gamma in experimental autoimmune 
encephalomyelitis. J Immunol. 2008 Jul 15;181(2):1491-8.

48. Berbamine inhibits IL-2 receptor expression, but spares IL-2 production and its mRNA 
expression. Luo CN, Bien QY, Lin X, et al. Phytomedicine. 1998 Aug;5(4):269-73.

49. Jatrorrhizine suppresses the antimicrobial resistance of methicillin-resistant Staphylococcus 
aureus. Yu H, Wang Y, Wang X, et al. Exp Ther Med. 2019 Nov;18(5):3715-3722.

50. Jatrorrhizine Hydrochloride Suppresses Proliferation, Migration, and Secretion of 
Synoviocytes In Vitro and Ameliorates Rat Models of Rheumatoid Arthritis In Vivo. Qiu H, 
Sun S, Ma X, et al. Int J Mol Sci. 2018 May 18;19(5). pii: E1514.

51. Bodinet C, Mentel R, Wegner U, et al. Effect of oral application of an immunomodulating 
plant extract on Influenza virus type A infection in mice. Planta Med. 2002 Oct;68(10):896-
900.

52. Pleschka S, Stein M, Schoop R, et al. Anti-viral properties and mode of action of standardized 
Echinacea purpurea extract against highly pathogenic avian influenza virus (H5N1, H7N7) 
and swine-origin H1N1 (S-OIV). Virol J. 2009 Nov 13;6:197. 

53. Sharma M, Anderson SA, Schoop R, et al. Induction of multiple pro-inflammatory cytokines 
by respiratory viruses and reversal by standardized Echinacea, a potent antiviral herbal 
extract. Antiviral Res. 2009 Aug;83(2):165-70. 

54. Virus Res. 2017 Apr 2;233:51-59. doi: 10.1016/j.virusres.2017.03.006. Epub 2017 Mar 7. 
Prevention of influenza virus induced bacterial superinfection by standardized Echinacea 
purpurea, via regulation of surface receptor expression in human bronchial epithelial cells. 
Vimalanathan S, Schoop R, Suter A, et al.

55. Sharma SM, Anderson M, Schoop SR, et al. Bactericidal and anti-inflammatory properties of 
a standardized Echinacea extract (Echinaforce): dual actions against respiratory bacteria. 
Phytomedicine. 2010 Jul;17(8-9):563-8. 

56. Sharma M, Schoop R, Suter A, et al. The potential use of Echinacea in acne: control of 
Propionibacterium acnes growth and inflammation. Phytother Res. 2011 Apr;25(4):517-21. 

57. Canlas J, Hudson JB, Sharma M, et al. Echinacea and trypanasomatid parasite interactions: 
growth-inhibitory and anti-inflammatory effects of Echinacea. Pharm Biol. 2010 
Sep;48(9):1047-52. 

58. Fonseca FN, Papanicolaou G, Lin H, eta al. Echinacea purpurea (L.) Moench modulates 
human T-cell cytokine response. Int Immunopharmacol. 2014 Mar;19(1):94-102.

59. Senchina DS, Strauch JH, Hoffmann GB, et al. Phytochemical and immunomodulatory 
properties of an Echinacea laevigata (Asteraceae) tincture. J Altern Complement Med. 2011 
Apr;17(4):375-7.

60. Fonseca FN, Papanicolaou G, Lin H, et al. Echinacea purpurea (L.) Moench modulates human 
T-cell cytokine response. Int Immunopharmacol. 2014 Mar;19(1):94-102.

http://www.ncbi.nlm.nih.gov/pubmed/24137243
http://www.ncbi.nlm.nih.gov/pubmed/24137243
http://www.ncbi.nlm.nih.gov/pubmed/11797199
https://www.ncbi.nlm.nih.gov/pubmed/32140391
https://www.ncbi.nlm.nih.gov/pubmed/32140391
https://www.ncbi.nlm.nih.gov/pubmed/32057894
https://www.ncbi.nlm.nih.gov/pubmed/32057894
http://www.ncbi.nlm.nih.gov/pubmed?term=K%C3%BCpeli%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12467905
http://www.ncbi.nlm.nih.gov/pubmed?term=Ko%C5%9Far%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12467905
http://www.ncbi.nlm.nih.gov/pubmed?term=Ye%C5%9Filada%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12467905
https://www.ncbi.nlm.nih.gov/pubmed/28456802
https://www.ncbi.nlm.nih.gov/pubmed/28456802
http://www.ncbi.nlm.nih.gov/pubmed?term=Ren%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18606704
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18606704
http://www.ncbi.nlm.nih.gov/pubmed?term=Guo%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=18606704
https://www.ncbi.nlm.nih.gov/pubmed/23195898
https://www.ncbi.nlm.nih.gov/pubmed/23195898
https://www.ncbi.nlm.nih.gov/pubmed/31616505
https://www.ncbi.nlm.nih.gov/pubmed/31616505
https://www.ncbi.nlm.nih.gov/pubmed/29783696
http://www.ncbi.nlm.nih.gov/pubmed/12391552
http://www.ncbi.nlm.nih.gov/pubmed/12391552
http://www.ncbi.nlm.nih.gov/pubmed/19912623
http://www.ncbi.nlm.nih.gov/pubmed/19912623
http://www.ncbi.nlm.nih.gov/pubmed/19912623
http://www.ncbi.nlm.nih.gov/pubmed/19409931
http://www.ncbi.nlm.nih.gov/pubmed/19409931
http://www.ncbi.nlm.nih.gov/pubmed/19409931
https://www.ncbi.nlm.nih.gov/pubmed/?term=vimalanathan+s%2C+schoop+r+2017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vimalanathan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28279802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schoop%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28279802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suter%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28279802
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharma%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20036523
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20036523
http://www.ncbi.nlm.nih.gov/pubmed?term=Schoop%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=20036523
http://www.ncbi.nlm.nih.gov/pubmed/20830697
http://www.ncbi.nlm.nih.gov/pubmed/20830697
http://www.ncbi.nlm.nih.gov/pubmed/20731557
http://www.ncbi.nlm.nih.gov/pubmed/20731557
http://www.ncbi.nlm.nih.gov/pubmed/24434371
http://www.ncbi.nlm.nih.gov/pubmed/24434371
http://www.ncbi.nlm.nih.gov/pubmed/21473700
http://www.ncbi.nlm.nih.gov/pubmed/21473700
http://www.ncbi.nlm.nih.gov/pubmed/24434371
http://www.ncbi.nlm.nih.gov/pubmed/24434371


28 ICM • Integrative Chinese Medicine

References Isatis 1 (4/5)

61. Dapas B, Dall'Acqua S, Bulla R, et al. Immunomodulation mediated by a herbal syrup 
containing a standardized Echinacea root extract: a pilot study in healthy human subjects on 
cytokine gene expression. Phytomedicine. 2014 Sep 25;21(11):1406-10.

62. Birt DF, Widrlechner MP, Lalone CA, et al. Echinacea in infection. Am J Clin Nutr. 2008 
Feb;87(2):488S-92S.

63. Cech NB, Kandhi V, Davis JM, et al. Echinacea and its alkylamides: effects on the influenza A-
induced secretion of cytokines, chemokines, and PGE₂ from RAW 264.7 macrophage-like 
cells. Int Immunopharmacol. 2010 Oct;10(10):1268-78.

64. Goel V, Chang C, Slama JV, et al. Alkylamides of Echinacea purpurea stimulate alveolar 
macrophage function in normal rats. Int Immunopharmacol. 2002 Feb;2(2-3):381-7.

65. Woelkart K, Bauer R. The role of alkamides as an active principle of echinacea. Planta Med. 
2007 Jun;73(7):615-23.

66. Int Immunopharmacol. 2006 Jul;6(7):1214-21. Epub 2006 Mar 7. 
Echinacea alkylamides inhibit interleukin-2 production by Jurkat T cells. Sasagawa M1, Cech 
NB, Gray DE,

67. Schulte KE, Rücker G, Perlick J. The presence of polyacetylene compounds in Echinacea 
purpura Mnch and Echinacea angustifolia DC. Arzneimittelforschung. 1967 Jul;17(7):825-9.

68. Zhang HL, Dai LH, Wu YH, et al. Evaluation of hepatocyteprotective and anti-hepatitis B virus 
properties of Cichoric acid from Cichorium intybus leaves in cell culture. Biol Pharm Bull. 
2014;37(7):1214-20.

69. Binns SE, Hudson J, Merali S, et al.Antiviral activity of characterized extracts from echinacea 
spp. (Heliantheae: Asteraceae) against herpes simplex virus (HSV-I). Planta Med. 2002 
Sep;68(9):780-3.

70. Pluymers W, Neamati N, Pannecouque C, et al. Viral entry as the primary target for the anti-
HIV activity of chicoric acid and its tetra-acetyl esters. Witvrouw M. Mol Pharmacol. 2000 
Sep;58(3):641-8.

71. Park CM, Jin KS, Lee YW, et al. Luteolin and chicoric acid synergistically inhibited 
inflammatory responses via inactivation of PI3K-Akt pathway and impairment of NF-κB
translocation in LPS stimulated RAW 264.7 cells. Eur J Pharmacol. 2011 Jun 25;660(2-3):454-
9.

72. Role of Chicoric Acid and 13-Cis Retinoic Acid in Mycobacterium tuberculosis Infection 
Control by Human U937 Macrophage. Abd-Nikfarjam B, Nassiri-Asl M, Hajiaghayi M, et al. 
Arch Immunol Ther Exp (Warsz). 2018 Oct;66(5):399-406.

73. Echinacoside attenuates inflammatory response in a rat model of cervical spondylotic
myelopathy via inhibition of excessive mitochondrial fission. Zhou L, Yao M, Tian Z, et al. 
Free Radic Biol Med. 2020 Jan 31. pii: S0891-5849(19)31255-9.

74. He W, Fang T, Tu P. Research progress on pharmacological activities of echinacoside. 
Zhongguo Zhong Yao Za Zhi. 2009 Feb;34(4):476-9. 

75. Fusco D, Liu X, Savage C, et al. Echinacea purpurea aerial extract alters course of influenza 
infection in mice. Vaccine. 2010 May 21;28(23):3956-62.

76. Steinmüller C, Roesler J, Gröttrup E, et al. Polysaccharides isolated from plant cell cultures of 
Echinacea purpurea enhance the resistance of immunosuppressed mice against systemic 
infections with Candida albicans and Listeria monocytogenes. Int J Immunopharmacol. 1993 
Jul;15(5):605-14.

77. Pillai S, Pillai C, Mitscher LA, et al. Use of quantitative flow cytometry to measure ex vivo 
immunostimulant activity of echinacea: the case for polysaccharides. J Altern Complement 
Med. 2007 Jul-Aug;13(6):625-34.

78. Imanishi N, Andoh T, Mantani N, et al. Macrophage-mediated inhibitory effect of Zingiber 
officinale Rosc, a traditional oriental herbal medicine, on the growth of influenza 
A/Aichi/2/68 virus. Am J Chin Med. 2006;34(1):157-69.

79. Chang JS, Wang KC, Yeh CF, et al. Fresh ginger (Zingiber officinale) has anti-viral activity 
against human respiratory syncytial virus in human respiratory tract cell lines. J 
Ethnopharmacol. 2013 Jan 9;145(1):146-51.

80. Sookkongwaree K, Geitmann M, Roengsumran S, et al. Inhibition of viral proteases by 
Zingiberaceae extracts and flavones isolated from Kaempferia parviflora. Pharmazie. 2006 
Aug;61(8):717-21.

http://www.ncbi.nlm.nih.gov/pubmed/24877712
http://www.ncbi.nlm.nih.gov/pubmed/24877712
http://www.ncbi.nlm.nih.gov/pubmed/24877712
http://www.ncbi.nlm.nih.gov/pubmed/18258644
http://www.ncbi.nlm.nih.gov/pubmed?term=Cech%20NB%5BAuthor%5D&cauthor=true&cauthor_uid=20674883
http://www.ncbi.nlm.nih.gov/pubmed?term=Kandhi%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20674883
http://www.ncbi.nlm.nih.gov/pubmed?term=Davis%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20674883
http://www.ncbi.nlm.nih.gov/pubmed/11811940
http://www.ncbi.nlm.nih.gov/pubmed/11811940
http://www.ncbi.nlm.nih.gov/pubmed/17538868
https://www.ncbi.nlm.nih.gov/pubmed/16714226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasagawa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16714226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cech%20NB%5BAuthor%5D&cauthor=true&cauthor_uid=16714226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cech%20NB%5BAuthor%5D&cauthor=true&cauthor_uid=16714226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gray%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=16714226
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schulte%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=5632838
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%BCcker%20G%5BAuthor%5D&cauthor=true&cauthor_uid=5632838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perlick%20J%5BAuthor%5D&cauthor=true&cauthor_uid=5632838
http://www.ncbi.nlm.nih.gov/pubmed/24759764
http://www.ncbi.nlm.nih.gov/pubmed/24759764
http://www.ncbi.nlm.nih.gov/pubmed/12357386
http://www.ncbi.nlm.nih.gov/pubmed/12357386
http://www.ncbi.nlm.nih.gov/pubmed/10953059
http://www.ncbi.nlm.nih.gov/pubmed/10953059
http://www.ncbi.nlm.nih.gov/pubmed/21513709
http://www.ncbi.nlm.nih.gov/pubmed/21513709
http://www.ncbi.nlm.nih.gov/pubmed/21513709
https://www.ncbi.nlm.nih.gov/pubmed/29704020
https://www.ncbi.nlm.nih.gov/pubmed/29704020
https://www.ncbi.nlm.nih.gov/pubmed/32014501
https://www.ncbi.nlm.nih.gov/pubmed/32014501
http://www.ncbi.nlm.nih.gov/pubmed/20382242
http://www.ncbi.nlm.nih.gov/pubmed/20382242
http://www.ncbi.nlm.nih.gov/pubmed?term=Steinm%C3%BCller%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8375943
http://www.ncbi.nlm.nih.gov/pubmed?term=Roesler%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8375943
http://www.ncbi.nlm.nih.gov/pubmed?term=Gr%C3%B6ttrup%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8375943
http://www.ncbi.nlm.nih.gov/pubmed/17718645
http://www.ncbi.nlm.nih.gov/pubmed/17718645
http://www.ncbi.nlm.nih.gov/pubmed?term=Imanishi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16437748
http://www.ncbi.nlm.nih.gov/pubmed?term=Andoh%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16437748
http://www.ncbi.nlm.nih.gov/pubmed?term=Mantani%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16437748
http://www.ncbi.nlm.nih.gov/pubmed/23123794
http://www.ncbi.nlm.nih.gov/pubmed/23123794
http://www.ncbi.nlm.nih.gov/pubmed/16964717


29 ICM • Integrative Chinese Medicine

References Isatis 1 (5/5)

81. 6-Gingerol ameliorates sepsis-induced liver injury through the Nrf2 pathway. Hong MK, Hu 
LL, Zhang YX, et al. Int Immunopharmacol. 2020 Mar;80:106196.

82. Antimicrobial activity of ginger on cariogenic bacteria: molecular networking and molecular 
docking analyses. Babaeekhou L, Ghane M. J Biomol Struct Dyn. 2020 Mar 28:1-12.

83. Karuppiah P, Rajaram S. Antibacterial effect of Allium sativum cloves and Zingiber officinale 
rhizomes against multiple-drug resistant clinical pathogens. Asian Pac J Trop Biomed. 2012 
Aug;2(8):597-601.

84. Choi YY, Kim MH, Hong J, et al. Dried Ginger (Zingiber officinalis) Inhibits Inflammation in a 
Lipopolysaccharide-Induced Mouse Model. Evid Based Complement Alternat Med. 
2013;2013:914563. 

85. Mahluji S, Ostadrahimi A, Mobasseri M, et al. Anti-inflammatory effects of zingiber officinale 
in type 2 diabetic patients. Adv Pharm Bull. 2013;3(2):273-6. 

86. Mascolo N, Jain R, Jain SC, et al. Ethnopharmacologic investigation of ginger (Zingiber 
officinale). J Ethnopharmacol. 1989 Nov;27(1-2):129-40.

87. Jeena K, Liju VB, Kuttan R. Antioxidant, anti-inflammatory and antinociceptive activities of 
essential oil from ginger. Indian J Physiol Pharmacol. 2013 Jan-Mar;57(1):51-62.

88. Zhou HL, Deng YM, Xie QM. The modulatory effects of the volatile oil of ginger on the 
cellular immune response in vitro and in vivo in mice. J Ethnopharmacol. 2006 Apr 21;105(1-
2):301-5. Epub 2005 Dec 9.

89. Carrasco FR, Schmidt G, Romero AL, et al. Immunomodulatory activity of Zingiber officinale 
Roscoe, Salvia officinalis L. and Syzygium aromaticum L. essential oils: evidence for humor-
and cell-mediated responses. J Pharm Pharmacol. 2009 Jul;61(7):961-7.

90. Wang HM, Chen CY, Chen HA, et al. Zingiber officinale (ginger) compounds have 
tetracycline-resistance modifying effects against clinical extensively drug-resistant 
Acinetobacter baumannii. Phytother Res. 2010 Dec;24(12):1825-30.

91. Park M, Bae J, Lee DS. Antibacterial activity of [10]-gingerol and [12]-gingerol isolated from 
ginger rhizome against periodontal bacteria. Phytother Res. 2008 Nov;22(11):1446-9. doi: 
10.1002/ptr.2473.

92. Nagoshi C, Shiota S, Kuroda T, et al. Synergistic effect of [10]-gingerol and aminoglycosides 
against vancomycin-resistant enterococci (VRE). Biol Pharm Bull. 2006 Mar;29(3):443-7.

93. Li XH, McGrath KC, Tran VH, et al. Attenuation of Proinflammatory Responses by S-[6]-
Gingerol via Inhibition of ROS/NF-Kappa B/COX2 Activation in HuH7 Cells. Evid Based 
Complement Alternat Med. 2013;2013:146142.

94. Ho SC, Chang KS, Lin CC. Anti-neuroinflammatory capacity of fresh ginger is attributed 
mainly to 10-gingerol. Food Chem. 2013 Dec 1;141(3):3183-91.

95. Sohn Y, Han NY, Lee MJ, et al. [6]-Shogaol inhibits the production of proinflammatory 
cytokines via regulation of NF-κB and phosphorylation of JNK in HMC-1 cells.
Immunopharmacol Immunotoxicol. 2013 Aug;35(4):462-70.

96. Ginger and its bioactive component 6-shogaol mitigate lung inflammation in a murine 
asthma model. Yocum GT, Hwang JJ, Mikami M, et al. Am J Physiol Lung Cell Mol Physiol. 
2020 Feb 1;318(2):L296-L303.

97. Pharmacological studies on ginger. I. Pharmacological actions of pungent constitutents, (6)-
gingerol and (6)-shogaol. Suekawa M, Ishige A, Yuasa K, et al. J Pharmacobiodyn. 1984 
Nov;7(11):836-48.

98. Kubra IR, Bettadaiah BK, Murthy PS, et al. Structure-function activity of dehydrozingerone
and its derivatives as antioxidant and antimicrobial compounds. J Food Sci Technol. 2014 
Feb;51(2):245-55.

99. Han YA1, Song CW, Koh WS, et al. Anti-inflammatory effects of the Zingiber officinale roscoe 
constituent 12-dehydrogingerdione in lipopolysaccharide-stimulated Raw 264.7 cells. 
Phytother Res. 2013 Aug;27(8):1200-5.

100.Denyer CV, Jackson P, Loakes DM, et al. Isolation of antirhinoviral sesquiterpenes from 
ginger (Zingiber officinale). J Nat Prod. 1994 May;57(5):658-62.

101.Podlogar JA, Verspohl EJ. Antiinflammatory effects of ginger and some of its components in 
human bronchial epithelial (BEAS-2B) cells. Phytother Res. 2012 Mar;26(3):333-6.

https://www.ncbi.nlm.nih.gov/pubmed/31978803
https://www.ncbi.nlm.nih.gov/pubmed/32189576
https://www.ncbi.nlm.nih.gov/pubmed/32189576
http://www.ncbi.nlm.nih.gov/pubmed/23569978
http://www.ncbi.nlm.nih.gov/pubmed/23569978
http://www.ncbi.nlm.nih.gov/pubmed/23935687
http://www.ncbi.nlm.nih.gov/pubmed/23935687
http://www.ncbi.nlm.nih.gov/pubmed/24312847
http://www.ncbi.nlm.nih.gov/pubmed/24312847
http://www.ncbi.nlm.nih.gov/pubmed?term=Mascolo%20N%5BAuthor%5D&cauthor=true&cauthor_uid=2615416
http://www.ncbi.nlm.nih.gov/pubmed?term=Jain%20R%5BAuthor%5D&cauthor=true&cauthor_uid=2615416
http://www.ncbi.nlm.nih.gov/pubmed?term=Jain%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=2615416
http://www.ncbi.nlm.nih.gov/pubmed/24020099
http://www.ncbi.nlm.nih.gov/pubmed/24020099
http://www.ncbi.nlm.nih.gov/pubmed/16338110
http://www.ncbi.nlm.nih.gov/pubmed/16338110
http://www.ncbi.nlm.nih.gov/pubmed/19589240
http://www.ncbi.nlm.nih.gov/pubmed/19589240
http://www.ncbi.nlm.nih.gov/pubmed/19589240
http://www.ncbi.nlm.nih.gov/pubmed/20564496
http://www.ncbi.nlm.nih.gov/pubmed/20564496
http://www.ncbi.nlm.nih.gov/pubmed/20564496
http://www.ncbi.nlm.nih.gov/pubmed/18814211
http://www.ncbi.nlm.nih.gov/pubmed/18814211
http://www.ncbi.nlm.nih.gov/pubmed/16508142
http://www.ncbi.nlm.nih.gov/pubmed/16508142
http://www.ncbi.nlm.nih.gov/pubmed/23843863
http://www.ncbi.nlm.nih.gov/pubmed/23843863
http://www.ncbi.nlm.nih.gov/pubmed/23871076
http://www.ncbi.nlm.nih.gov/pubmed/23871076
http://www.ncbi.nlm.nih.gov/pubmed/23590633
http://www.ncbi.nlm.nih.gov/pubmed/23590633
https://www.ncbi.nlm.nih.gov/pubmed/31800263
https://www.ncbi.nlm.nih.gov/pubmed/31800263
https://www.ncbi.nlm.nih.gov/pubmed/6335723
https://www.ncbi.nlm.nih.gov/pubmed/6335723
http://www.ncbi.nlm.nih.gov/pubmed/24493881
http://www.ncbi.nlm.nih.gov/pubmed/24493881
http://www.ncbi.nlm.nih.gov/pubmed?term=Han%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=23027684
http://www.ncbi.nlm.nih.gov/pubmed?term=Song%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=23027684
http://www.ncbi.nlm.nih.gov/pubmed?term=Koh%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=23027684
http://www.ncbi.nlm.nih.gov/pubmed?term=Denyer%20CV%5BAuthor%5D&cauthor=true&cauthor_uid=8064299
http://www.ncbi.nlm.nih.gov/pubmed?term=Jackson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8064299
http://www.ncbi.nlm.nih.gov/pubmed?term=Loakes%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=8064299
http://www.ncbi.nlm.nih.gov/pubmed/21698672
http://www.ncbi.nlm.nih.gov/pubmed/21698672

	Folie 1: Integrative Chinese Medicine
	Folie 2: Safety in Herbal Medicine:   Contents
	Folie 3: Safety in Herbal Medicine   Part 1 Introduction 
	Folie 4: Part 1.a Introduction The Context
	Folie 5: The Context:   Lifestyle and Medication
	Folie 6: The Context:   Lifestyle and Medication
	Folie 7: Part 1.b Introduction Lobelia as an Example
	Folie 8: Lobelia as an example
	Folie 9: Lobelia as an example, cont.
	Folie 10: Lobelia as an example, cont.
	Folie 11: Lobelia as an example, cont.
	Folie 12: Part 1.c Introduction Before Prescribing + Monitoring
	Folie 13: Before Prescribing
	Folie 14: Monitoring
	Folie 15: Safety in Herbal Medicine   Part 2 Tradition 
	Folie 16: Herbal Safety:   Temperature
	Folie 17: Herbal Safety:   Direction of Energy
	Folie 18: Herbal Safety:   Tastes
	Folie 19: Herbal Safety:   Actions
	Folie 20: Safety in Herbal Medicine   Part 3 Research 
	Folie 21: Research based Combinations
	Folie 22: Isatis 1 as Example
	Folie 23: Research based Combinations
	Folie 24
	Folie 25: References Isatis 1 (1/5)
	Folie 26: References Isatis 1 (2/5)
	Folie 27: References Isatis 1 (3/5)
	Folie 28: References Isatis 1 (4/5)
	Folie 29: References Isatis 1 (5/5)

