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/ABSTRACT )

Introduction: Asthma is a chronic respiratory condition that results in the inflammation and narrowing of airways. The lack of
curative therapies for asthma has led to an increased use of traditional Chinese medicine (TCM) worldwide. This review aims
to evaluate the mechanism of action (MOA) of TCM for used for treatment of asthma. Methods: A systematic review was
conducted in Medline®, Embase®, CENTRAL®, China National Knowledge Infrastructure (CNKI®) and WanFang® for TCM
used for asthma, in accordance to the PRISMA checklist. Full-text, articles in English and Chinese language which evaluated
the MOA of individual TCM or TCM used as part of a formula for the treatment of asthma were included. The searches were
performed between January 2000 and June 2020. A mechanistic guideline for TCM use in asthma was proposed, modelled
after Global Initiative for Asthma (GINA) guidelines. Results: Of 9260 articles screened, 140 articles were included in the
review. Twenty-six individual TCM and sixteen TCM formulas were identified. The most common MOA for individual TCM
were multiple monoclonal effects (n=5), B adrenergic agonists (n=5), inhibition of interleukin-14 (n=3) and regulation of T
helper cells (n=3). TCM formulas encompassed Three seeds Combination and Zhi Chuan Fang, For TCM formulas, the most
common MOA identified included combination of 3 adrenergic agonistic, steroid like and/or regulation of T-helper 2 cells.
Conclusion: The summarized MOA of commonly utilized TCM in asthma from this review will aid TCM practitioners in

better educating patients and optimising TCM use to maximise their efficacies and minimize their adverse effects.

\Keywords: Asthma; Respiratory Tract Disease; Systematic review; Pharmacology; Traditional Chinese Medicine )

INTRODUCTION

The use of traditional Chinese medicine (TCM) has been
rising in the recent decades, especially in Asia.! Compared to
the disease-centric approach employed in Western medicine,
TCM utilizes a comprehensive approach in the assessment
and treatment of a patient via syndrome differentiation.' The
basis of TCM centres on key theories related to Yin and Yang
energies, five elements as well as concepts regarding meridians
and vital energies.! The therapeutic benefits of TCM have led to
its increased acceptance as an alternative and complementary
treatment modality, alongside Western medicine. 2

Asthma is defined as a heterogeneous disease characterized
by chronic, reversible airway inflammation, which culminates
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in a wide range of presentations, treatment responses and
varying course in each patient’s lifetime.® It affects over
300 million patients globally and is one of the most common
chronic respiratory diseases.? Its pathogenesis involves 2 key
principles: 1) airway inflammation mediated by T helper
cells, mast cells and eosinophils; and 2) airway remodelling
resulting from airway smooth muscle increase, deposition
of matrix in airway wall, angiogenesis and metaplasia of
epithelial mucosa. The main classes of therapies used for
asthma include inhaled corticosteroids, leukotriene receptor
antagonists, short and long acting B-adrenergic agonists.>
For most asthmatic patients, they are initiated on inhaled
corticosteroids and dosages are scaled up with add-on of
other therapies such as long acting B-adrenergic agonists
depending on the control and severity of asthma.®* Owing
to the lack of curative treatment available and chronicity of
asthma, the increased utilization of TCM among asthmatics
raises the risk of drug interactions, especially among patients
using dual treatment modalities (Western medicine and
TCM).** This is compounded by the poorly elucidated MOA
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of a large number of TCM, which may lead to potentially
dangerous adverse effects.

As such, the primary objective of this review is to summarize
the MOA of commonly utilized TCM and TCM formulas,
to enable Western medicine and TCM practitioners to have
a better understanding of how TCM work. It is hoped that
this will lead to improved patient safety and better treatment
outcomes

MATERIALS AND METHODS

The protocol for this systematic review has been pre-
registered on Open Science Framework <10.17605/OSF.
10/3SK9B>. Informed consent is not required for this
review paper.

We performed a two-phase systematic review in five major
literature databases [Medline®, Embase®, Cochrane
Controlled Register of Trials (CENTRAL®), China National
Knowledge Infrastructure (CNKI®) and WanFang®] in
accordance to the PRISMA 2009 checklist. The first phase
was to identify commonly prescribed TCM herbs used by
TCM practitioners for asthma. The search strategy utilized
for this phase was listed in Supplementary File 1 and
encompassed key TCM herbs and asthma terms. A senior
TCM physician specialising in asthma care assisted in the
verification of the list of TCM / TCM formulas. The search
period for the initial phase was from January 2000 to April
2020.

In the second phase, a search was performed to evaluate
the MOA of identified TCM. The Latin and Mandarin
names of the identified were utilized in the search strategy
listed in Supplementary File 2. All in-vivo studies which
evaluated the MOA of TCM in asthma were included. For
inclusion, the studies had to be full-text articles in English
or Chinese. Irrelevant reviews, case reports, case series and
meta-analyses were excluded. The search period was from
January 2000 to June 2020.

For the assessment of risk of bias, the SYRCLE’s risk of bias
tool was utilized.® Regarding both the inclusion of articles
and risk of bias for studies, the assessments were performed
by two independent reviewers (TJ and L). All discrepancies
in the assessments were discussed. When the discrepancies
could not be resolved, discussion was made with a third
independent reviewer (RS) to achieve a consensus.

The primary outcome of interest is the MOA of TCM/TCM
formulas commonly used in asthma. Details related to the
names, formulations, MOA, components and adverse effects
associated with TCM/TCM formulas, in-vivo model used
and indications for different subsets of asthma were extracted
into a standardised data collection form.

The TCM and TCM formulas were sorted by their main
MOAs. Based on the MOASs identified across studies, a
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schematic diagram of the TCM and TCM formulas were
plotted on the asthma immunological pathway. A mechanistic
guideline for the use of TCM and TCM formulas in asthma
was also proposed, modelled after Global Initiative for
Asthma (GINA) guidelines.”

RESULTS

Initial Search for Commonly Utilized Tcm Herbs Used
for Asthma

In the first phase of this review to identify relevant
TCM/TCM formulas, a total of 128 studies were included
from the initial 511,411 records extracted. From the 55
TCM herbs initially identified, 26 herbs were included in the
second phase of the review after discussion with the senior
TCM physician in the team. [Figure 1]

These included Glycyrrhiza uralensis,*?° Prunus
armeniaca,’’?? Pinellia ternate,”® Asarum sieboldii,?**
Pheretima aspergillum,*-3' Aster tataricus, Fritillaria
cirrhosa,*% Lepidium apetalum,*® Pericarpium Citri
Reticulatae,’”° Cortex mori,*** Ephedra sinica Stapf,*-¢
Zingiber officinale Roscoe,* Tussilago farfara,’*>? Platycodon
grandifloras,-* Fritillaria thunbergii,’” Paeonia lactiflora,’®>
Magnolia officinalis,**® Bupleurum chinense,** Scutellaria
baicalensis,*’> Anemarrhena rhizoma,”” Gypsum fibrosum,
Eriobotryae folium,”” Cinnamomi ramulus,’® Zingiberis
rhizoma, Schisandrae fructus,”””’ and Perilla frutescens.®

Search Conducted for MOA of 26 Identified Herbs

The second phase of the systematic review yielded 9260
studies, of which 140 met the inclusion criteria [Figure 2].
No studies were found for the herbs Gypsum fibrosum, Aster
tataricus and Zingiberis rhizome.

MOA of Commonly Used TCM Herbs

A summary of the MOA, formulations and adverse
effects associated with the TCM were highlighted in
Table 1. Majority of the herbs exhibited anti-inflammatory
properties (n=23, 88.5%). Based on detailed MOA
identified from the studies, the TCM herbs were further
divided broadly into beta-adrenergic agonist, steroid-
like, anticholinergics, phosphodiesterase antagonist,
leukotriene antagonist, herbs with monoclonal effects
or those affecting signalling pathways (Table 2). The
most common MOA for individual TCM were multiple
monoclonal effects (n=5), B adrenergic agonists (n=5),
inhibition of interleukin (IL)-14 (n=3) and regulation of
T helper cells (n=4). (Table 3)

A schematic representation on how TCM herbs act on the
immune-pathological pathways of asthma was depicted
in [Figure 3]. The herbs act mainly on IL-4, 5, 13, 17a
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Records identified from database
searches (n=6843)

CNKI® (n=2353)

Wanfang® (n=1979)

Embase® (n=1701)

Medline® (n=559)

CENTRAL® (n=251)

h 4

Records after removal of duplicates
(n=5854)

Number of duplicates
removed (n=989)

Records excluded based on

\ 4

Full text articles assessed for eligibility
(n=520)

) title and abstract (n=5334)

> Excluded records (n=392)

A 4

Studies included (n=128)

Number of TCM herbs identified (n=55)

\ 4

Number of TCM herbs included in
analysis (n=26)

> Excluded TCM herbs(n=29)

Figure 1: Flowchart of inclusion of articles in initial search.

and T cells on asthmatic pathways, which act to mobilize
inflammatory cells, tissue repair and remodelling, causing
bronchial hyper-reactivity and induction of chemokines.

Frequently Prescribed TCM Formulas in Asthma

Sixteen formulas comprising of varying combinations
of the 26 herbs were identified in this review. (Table 3)
Twelve formulas could be used as “stand-alone formulas”
(monotherapy) and 4 were utilized as “add-on” formulas
during an acute asthmatic exacerbation.®' Analysis of the
MOA of herbs identified in the formulas showed that “stand-
alone formulas” had beta-agonist, steroid-like effects or
leukotriene antagonist mechanisms, or a combination of

CTMJ | traditionalmedicinejournals.com

beta-agonist and steroid-like effects/leukotriene antagonist.
However, “add-on formulas” only had either steroid-like
effects, or regulated T helper cells.

Proposed Mechanistic Guidelines for Use of TCM in
Asthma

The proposed mechanistic guidelines describe a stepwise
approach to treating asthma based on GINA guidelines, where
increments in medication are made if existing treatment is
insufficient for controlling a patient’s symptoms.” [Figure 4]

Step 1 involves using a low to moderate dose of beta-2-
adrenoreceptor agonist as required. Herbs which work
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similarly include Pericarpium Citri Reticulatae, Ephedra
sinca Stapf, Zingiber officinale Roscoe, Tussilago farfara,
and Scutellaria baicalensis.

Step 2 involves the addition of a low dose of corticosteroids.
This can be achieved by adding Magnolia officinalis to
the existing herbs, or possibly by substituting them with
Glycyrrhiza uralensis alone.

Step 3 involves increasing the dose of the beta-2-
adrenoreceptor agonist to a moderate-high dose and
either using a medium dose of corticosteroid, or adding
a leukotriene receptor antagonist (LTRA) to the low dose
corticosteroid. Pheretima aspergillum is an LTRA and could
potentially be useful.

Step 4 involves the addition of either an anticholinergic or
an LTRA, or increasing to a moderate dose of corticosteroid,
whichever was not undertaken during step 3. Cortex mori has
anticholinergic effects and could have potential use. [Figure 4]

Step 5 involves switching to a high dose of corticosteroid and
the addition of drugs with effects such as inhibiting IgE, IL-4,
or IL-5, guided by the phenotypic assessment by an asthma
specialist. Herbs that may be useful for these purposes include
Asarum sieboldii, Pinellia ternate, and Prunus armeniaca
which inhibit [L-4, Schisandrae fructus which inhibits IL-17,
Lepidium apetalum, and Perilla frutescens which regulate Th2
helper cell activity, or Anemarrhena rhizoma, Eriobotryae
folium, Platycodon grandifloras, Paeonia lactiflora,
Bupleurum chinense, and Cinnamomi ramulus which have a
range of effects against multiple targets. (Table 2)

Risk of Bias

Quality assessment was done with SYRCLE’s risk of bias
tool for animal studies. ¢ 20 of the studies were rated as
moderate and none were rated as having a high risk of
biasness. Frequent reasons cited for having a moderate risk of
biasness include, animals were not housed randomly (n=7),
caregivers and/or investigators were not blinded (n=17) and
the assessors were not blinded (n=19).

DISCUSSION

Despite differences between TCM and Western medicine,
this review showed that herbal medicines have similar
MOA to conventional pharmacological therapies. Greater
understanding of these MOAs of allows for improved
characterisation of these herbs and more informed
prescriptions adopted by TCM physicians. For example,
TCM physicians will be able to better select TCM herbs
with beta-agonist effects among patients presenting with
acute asthma attacks. The finding from this review also aids
in minimising potential drug interactions between TCM
herbs and drugs. Of note, recent research showed that up
to 33.6% of patients in the United Kingdom consume both
herbal and prescription medicine.*? Potential adverse effects
could arise if herbs and drugs with similar MOA were

Chinese Traditional Medicine Journal | 2020 | Vol 3 | Issue3 8
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Records identified from database
searches (n1=9260)

CNKI® (n=6221)

Wanfang® (n=2548)

Embase® (n=394)

Medline® (n=81)

CENTRAL® (n=16)

\ 4

Records after removal of duplicates
(n=7279)

Number of duplicates
removed (n=1981)

Records excluded based on

\ 4

Full text articles assessed for eligibility
(n=952)

) title and abstract (n=6327)

> Excluded records (n=812)

A 4

Studies included (n=140)

Figure 2: Flowchart of inclusion of articles in final search.

consumed concurrently.®33 Importantly, for TCM herbs
with unclear MOA such as Gypsum fibrosum, Aster tataricus
and Zingiberis rhizome, the concomitant use with Western
medicine should be avoided to minimize adverse effects.

In this review, detailed MOA for each individual TCM Herbs
were summarized. Some of the TCM herbs were shown to
regulate the activity of inflammatory cells and cytokines
by acting on particular pathways in the immunopathology
of asthma. This information can aid TCM physicians in
selecting potential TCM to target varying phenotypes of
asthma such as allergen induced asthma. Biologics such as
Omalizumab, which target specific cytokines that down-
regulate of immunoglobulin E in have been well-studied
in the management of allergen induced asthma. TCM
herbs with similar effects such as Tussilago farfara could
potentially be utilized for these subgroups of patients.

TCM Herbs are typically prescribed in various combinations
as “TCM formulas”, rather than individually.®' They can be
broadly divided into “Stand-alone formulas” which can be
used independently for diseases and “Add-on Formulas”
which are usually added as adjuvants to “Stand-alone
formulas” to enhance their therapeutic effects. Interestingly,
the analysis of “Stand-alone Formulas” have shown that
despite the differences in herbs used, formulas generally
consist of herbs with b-agonist and steroid-like effects.®!

CTMJ | traditionalmedicinejournals.com

On the other hand, “add-on formulas” consist of herbs with
steroid-like effects or assist in the regulation of T helper cells.

It is important to note that some formulas consist of several
herbs with the same MOA, which may increase patients’
susceptibility to adverse effects. For example, the “Ephedra,
apricot kernel, gypsum, and licorice decoction” comprises
Ephedra sinica Stapfand Glycyrrhiza uralensis which exert
b-agonistic effects. For patients with underlying cardiac
conditions, the use of this decoction could increase their
risk of arrhythmias resulting from excessive b-adrenergic
activity. Likewise, “Cinnamon Twig Decoction plus
Magnolia Bark and Apricot Kernel” comprises Magnolia
officinalis and Glycyrrhiza uralensis, which exert steroid-like
effects. Its use could result in iatrogenic Cushing Syndrome,
a well-documented side effects of steroids especially when
administered systemically.? Consequently, judicious use
of these concoctions should be practised especially among
patients with underlying medical conditions.

Overall, TCM physicians generally adopt a “syndrome-
based” approach in diagnosing patients which involves
reviewing the patient’s symptoms, observing patient’s tongue
and evaluating the pulse’s character.* The main limitation
of this approach is the lack of objective measures which
could result in varying diagnosis made by different TCM
practitioners.’” Through better understanding of the MOA

Chinese Traditional Medicine Journal | 2020 | Vol 3 | Issue3 9
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Chinese
Name

Table 2: Phenotype specific Asthma therapeutic targeting of herbs

Latin Name

MOA targeting Asthmatic
subgroups

Targeted Asthmatic phenotype

B adrenergic agonist

References

Hou Po

Zhe bei

Gan Cao

Sang Bai Pi

Di Long

Magnolia
officinalis

Fritillaria
thunbergii

Glycyrrhiza
uralensis

Cortex mori

Pheretima
aspergillum

e Inhibits IL-17A
Steroidal effects
e Inhibits I1L-4,13
* Inhibits IL-5
e Inhibits IL-17A
* Inhibits leukotriene release

PDE inhibitor

* N/A

* Neutrophilic asthma

* Allergen exacerbated asthma

* Idiopathic eosinophilic asthma
* Neutrophilic asthma

* Aspirin induced asthma

*N/A

B-adrenergic and Steroidal effects

* Inhibits IgE and IL13

* Inhibits IL-5 antagonist

« Steroidal effects
Anticholinergic

* Inhibits 1L-4,13

* Inhibits IL-5

Leukotriene Antagonist

* Leukotriene antagonist
* Inhibits IgE and IL-4
* Reduces eosinophils and
inhibits IL-5
Inhibition of IL-4

* Allergen exacerbated asthma
* Idiopathic eosinophilic asthma
* Neutrophilic asthma

* Allergen exacerbated asthma
« Idiopathic eosinophilic asthma

* Aspirin induced asthma
* Allergen exacerbated asthma
* Idiopathic eosinophilic asthma

Chen Pi Pericarpium ¢ Inhibits IL-5 and reduction of | ¢ Idiopathic eosinophilic asthma 37-39
Citri Reticulatae eosinophil 2) inhibits IgE, IL-4 | * Allergen exacerbated asthma

Ma Huang Ephedra sinica * Inhibits IL-4,13 * Allergen exacerbated asthma 45-48
Stapf

Sheng Jiang | Zingiber *N/A * N/A 49
officinale Roscoe

Kuan Dong | Tussilago farfara | ¢ Inhibits IL-4,13, IgE * Allergen exacerbated asthma 50-52

Hua * Inhibits IL-5 * Idiopathic eosinophilic asthma

¢ Inhibits IL-17 * Neutrophilic asthma

Huang Qin Scutellaria ¢ Inhibits IL-4,13, Ig E * Allergen exacerbated asthma 66-72

baicalensis * Inhibits IL-5 * Idiopathic eosinophilic asthma

60-63

40-44

26-31

Wu Wei Zi

Schisandrae
fructus

Inhibition of IL-17
e Inhibits IL-17

Regulation of T Helper

* Neutrophilic asthma

cells

Xi Xin Asarum sieboldii | ¢ Inhibits IL-4 and histamine * Allergen exacerbated asthma 24,25
release
Ban Xia Pinellia ternate ¢ Inhibits IL-4 * Allergen exacerbated asthma 23
Ku Xing Ren | Prunus * Inhibits IL-4 * Allergen exacerbated asthma 21,22
armeniaca

77-79

CTMJ | traditionalmedicinejournals.com
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Ting Li Zi Lepidium * Reduces the expression of * Allergen exacerbated asthma 36
apetalum Th2 cytokines and inhibits
differentiation and activation of
Th2 cells.
PiPaYe Eriobotryae * Reduction of CD4+, rises * Allergen exacerbated asthma 75
folium CD 8+, alters CD4+/CD8+
dysfunction
(Contd...)

10




Wong, et al.

Table 2: (Continued)

Chinese Latin Name MOA targeting Asthmatic Targeted Asthmatic phenotype References
Name subgroups
Multiple Monoclonal effects for asthma
Zhi Mu Anemarrhena * Inhibits IL-5, and reduction of | * Idiopathic eosinophilic asthma 73,74
rhizoma eosinophil * Allergen exacerbated asthma
* Inhibits histamine release, IgE,
1L-4,13
Jie Geng Platycodon ¢ Inhibits IL-4,13 * Allergen exacerbated asthma 53-56
grandifloras * Inhibits IL-5 * Idiopathic eosinophilic asthma
* Inhibits IL-17 * Neutrophilic asthma
Shao Yao Paeonia e Inhibits 1L-4,13 * Allergen exacerbated asthma 58,59
lactiflora * Inhibits IL-5 * Idiopathic eosinophilic asthma
* Reduces eosinophil * Neutrophilic asthma

e Inhibits IL-17, reduces
neutrophil count

Chai Hu Bupleurum * Inhibits 1L-4, IgE * Allergen exacerbated asthma 64,65
chinense * Inhibits IL-5 * Idiopathic eosinophilic asthma
¢ Inhibits IL-17A * Neutrophilic asthma
Gui Zi Cinnamomi * Inhibits IgE, IL-4 * Allergen exacerbated asthma 76
ramulus

Alteration of genetic expression/signaling pathway

Bei Mu Fritillaria NA NA 32-35
cirrhosa

@® ® . » @ Induction of

* * Tissue repair and Goblet cell Epithelial
remodeling of airway metaplasia Chemokine damage
S
. IL-17a
Tussilago farfara mep ©

Scutellaria baicalensis

Magnolia officinalis

Bronchial Schisandrae Fructus
hyperreactivity _ Platycodon grandifloras
Paeonia lactiflora
Bupleurum chinense

ECP

L-4
Asarum sieboldii
Pinellia ternate
Pheretima aspergillum
Prunus armeniaca
Bupleurum chinense
Cinnamomi Ramulus
IL-13

IL-5, IL-13 Glycyrrhiza uralensis

IL-4, IL-13
Pericarpium citri reticulatae
LTD4 Ephedra sinica Stapf
TNF =) Tussilago farfara S |!.-5
g\: . f? Scutellaria baicalensis Pericarpium Cltf! retufu-lata.e
K. 2 Magnolia officinalis Magnolia officinalis
Cortex mori Cortex mori
Anemarrhena Rhizoma Pheretima aspergillum
Platycodon difl hena Rhi;
Paeonia lactiflora Platycodon grandifloras

Paeonia lactiflora
Bupleurum chinense
Chemotaxis

Vessel wall priming for
inflammatory cell
recruitment

. 2 3\ \_/

. o v¥ g

\ . . I [} Perivascular and peribronchial
Eosinophil mobilization from . .
3 bone marrow

infiltrates formation
Figure 3: Chinese medicine targeted therapy on immunopathological pathways of Asthma.
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Formula
(Chinese)

Table 3: Analysis of MOA of commonly used TCM formulas

Formulas

Key ingredients

Monotherapy /

add-on

References

I Three seeds Perilla frutescens Regulation of | Add on 80
Combination Th2 Cell
1 Three Seed Lepidium apetalum Regulation of | Add on 36,80
Decoction to Perilla frutescens Th2 cell
Nourish One’s
Parents
A g E RN Pinellia and Pinellia ternate Steroid like Add on 23,60-63
Magnolia Bark Magnolia officinalis effects
Decoction
FERZINE AN | Cinnamon Twig Cinnamomi ramulus Steroid like | Add on 8-22,60-63, 76
T Decoction plus Magnolia officinalis effects
Magnolia Bark and | Prunus armeniaca
Apricot Kernel Glycyrrhiza uralensis
BT P Belamcanda and Ephedra sinica Stapf [ agonist Monotherapy 23-25,45-48,
Ephedra Decoction | Aster tataricus L. f. 50-52,77-79
Pinellia ternate,
Schisandrae fructus
Asarum sieboldii
Tussilago farfara
RS Kang Lian Zhi Fang | Ephedra sinica Stapf, B agonist Monotherapy 23-25, 45-48,
Pinellia ternate 77-79
Asarum sieboldii,
Schisandrae fructus
i Qa0 2k | Dong Shi Zhi Chuan | Ephedra sinica Stapf B agonist Monotherapy | 21,22, 26-31,45-48
YNy Ji Ben Fang Prunus armeniaca Leukotriene
Pheretima aspergillum | antagonist
JiiAs £1H | Ephedra, Apricot Ephedra sinica Stapf B agonist Monotherapy 8-22, 45-48
Kernel, Gypsum, Glycyrrhiza uralensis Steroid like
and Licorice Prunus armeniaca effects
Decoction
% Newly Modified Ephedra sinica Stapf [ agonist Monotherapy 8-22,45-48
Three-Unbinding Glycyrrhiza uralensis Steroid like
Decoction Prunus armeniaca effects
AT | Decoction of Poria | Prunus armeniaca [ agonist Monotherapy 8-22
7 cocos, Almond, and | Glycyrrhiza uralensis Steroid like
Glycyrrhiza effects
AYER R Six-Gentleman Glycyrrhiza uralensis f3 agonist Monotherapy 8-20,23,37-39
Decoction Pinellia ternate Steroid like
Pericarpium Citri effects
Reticulatae
NELTw] Zhi Chuan Fang Ephedra sinica Stapf B agonist Monotherapy 8-20, 23-25,
Asarum sieboldii Steroid like 45-48,77-79
Glycyrrhiza uralensis effects
Schisandrae fructus
Pinellia ternate
Z5FERHE | Linggui Shugan Cinnamomi ramulus f3 agonist Monotherapy 8-20, 76
Decoction Glycyrrhiza uralensis Steroid like
effects
N Minor Bupleurum Bupleurum chinense B agonist Monotherapy 8-20, 23,
Decoction Scutellaria baicalensis Steroid like 64-72,23,8-20
Pinellia ternate effects
Glycyrrhiza uralensis
(Contd...)
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Formula Formulas

Table 3: (Continued)
Key ingredients

Monotherapy /

References

(Chinese) add-on
WNE Minor Bluegreen Ephedra sinica Stapf f3 agonist Monotherapy 8-20,23-25,
Dragon Decoction Paeonia lactiflora Steroid like 45-48,58,59,
Asarum sieboldii effects 76,77,79
Glycyrrhiza uralensis
Cinnamomi ramulus
Schisandrae fructus
Pinellia ternate
725 H 5% | Peony and Licorice | Paeonia lactiflora B agonist Monotherapy 8-20, 58,59
Decoction Glycyrrhiza uralensis Steroid like
effects
wovedoe. -
«&°°
High dose steroids
i 5 Phenotypic assessment
Wmﬂdw i +-add on therapy for
- Pheretima aspergillum '555 'L'4'_/5 md
Moderate-high dose Anticholinegic: AT
B, agonist - Cortex mori
A ?lMode te dose
i 3 rate
Addition of low dose ;roﬂ""m sterolds
Low-moderate dose of steroids (start at dose R Continuomior
B. agonist as required appropriate toseverity 2 |4y dose steroids frequent use of oral
- Pericarpium citri of disease) and LTRA steroids
reticulatae - Magnolia officinalis
- Ephedra sinica Stapf - Glycyrrhiza uralensis . STEP 5
- Zingiber officinale Persistent poor
Roceoe control
- Tussilago farfara s STEP 4
it 3 Initial add-on
- Scutellaria baicalensis o y
Regular
preventer therapy STEP 3
T et STEP 2 Patle.nts should st.aft at treatm'ent step most
asthma applicable to their initial severity of asthma.
STEP 1 Analyse and reassess diagnosis if response to
treatment isunsatisfactory.

Figure 4: Proposed mechanistic guideline for use of traditional Chinese medicine in asthmatics.

of TCM herbs used in asthma, it is hoped that the proposed
mechanistic guideline can aid in greater standardisation in
TCM prescription for asthmatic patients and minimize usage
of TCM with similar MOAs.

This review is not without limitations. Firstly, only in-vivo
studies were included. Future reviews should consider
evaluating and summarizing the safety and efficacy of the
identified TCMs from studies conducted among asthmatic
patients. Secondly, while a relatively comprehensive search
strategy was employed, we could not exclude the possibility
of excluding potentially relevant articles. To minimize this,

CTMJ | traditionalmedicinejournals.com

the literature search was conducted in five major literature
databases.

CONCLUSION

With a rising number of patients seeking TCM, it is
paramount for TCM physicians to understand the underlying
MOA of herbs. This will aid TCM practitioners in better
educating patients and optimising the use of TCM to improve
patient outcomes. Further research on Gypsum fibrosum,
Aster tataricus and Zingiberis rhizome to identify their
underlying MOA is recommended.

Chinese Traditional Medicine Journal | 2020 | Vol 3 | Issue 3 13
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SUPPLEMENTARY FILE 1. DETAILS OF INITIAL SEARCH STRATEGY

1. Pubmed
S/No Theme Search terms
1 Asthma (“asthma”[MeSH Terms] OR “asthma”[All Fields]) OR “asthmas”[All Fields])
OR “asthma s”[All Fields])
2 Traditional (“tem”[All Fields])) OR ((((“medicine, chinese traditional”’[MeSH Terms] OR
Chinese ((“medicine’[All Fields] AND “chinese”[All Fields]) AND “traditional ’[All
Medicine Fields])) OR “chinese traditional medicine”’[All Fields]) OR ((“traditional ’[All
Fields] AND “chinese”[All Fields]) AND “medicine’’[All Fields])) OR “traditional
chinese medicine[All Fields])) OR ((((“complementary therapies”’[MeSH
Terms] OR (“complementary”’[All Fields] AND “therapies”[All Fields])) OR
“complementary therapies”[All Fields]) OR (“alternative”[All Fields] AND
“medicine”[All Fields])) OR “alternative medicine’[All Fields]) OR “herbal
medicine”’[MeSH Terms] OR (“herbal”[All Fields] AND “medicine’’[All Fields])
OR “herbal medicine”[All Fields] OR “herbalism”[All Fields] OR “herbal[All
Fields] OR “herbals”[All Fields] OR “common herbs’[All Fields])
Search: #1 and #2
2. Embase
S/No Theme Search terms
1 Asthma (‘asthma’/exp OR asthma)
2 Traditional (tem OR ‘traditional chinese medicine’/exp OR ‘traditional chinese medicine’
Chinese OR (traditional AND (‘chinese’/exp OR chinese) AND (‘medicine’/exp
Medicine OR medicine)) OR ‘alternative medicine’/exp OR ‘alternative medicine’
OR (alternative AND (‘medicine’/exp OR medicine) OR ‘herbal’/exp OR
(common AND ‘herb’/exp)

Search: #1 and #2

3. Cochrane Controlled Register of Trials (CENTRAL)

N Theme Search terms
1 Asthma “Asthma”
2 Traditional “TCM” OR “Traditional Chinese Medicine” OR “alternative medicine”
Chinese
Medicine
Search: #1 and #2
4. CNKI
A Theme Search terms
1 Asthma “Asthma”
2 Traditional “TCM” OR “Traditional Chinese Medicine” OR “alternative medicine”
Chinese
Medicine
Search: #1 and #2
5. Wanfang
A Theme Search terms
1 Asthma “Asthma”
2 Traditional “TCM” OR “Traditional Chinese Medicine” OR “alternative medicine”
Chinese
Medicine

Search: #1 and #2
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SUPPLEMENTARY FILE 2. DETAILS OF FINAL SEARCH STRATEGY

1. Pubmed
S/No Theme Search terms
1 Asthma (“asthma”[MeSH Terms] OR “asthma”[All Fields]) OR “asthmas”[All Fields]) OR “asthma
s”[All Fields])

2 Relevant | ((“glycyrrhiza uralensis”’[MeSH Terms] OR (“glycyrrhiza”[All Fields] AND “uralensis”[All
Traditional | Fields])) OR “glycyrrhiza uralensis”[All Fields]) OR ((“prunus armeniaca”’[MeSH Terms] OR
Chinese (“prunus”[All Fields] AND “armeniaca”[All Fields])) OR “prunus armeniaca[All Fields]))
Medicine | OR (((“pinellia”[MeSH Terms] OR “pinellia”[All Fields]) OR “pinelliae”[All Fields])

AND “ternate”[All Fields])) OR ((“asarum”[MeSH Terms] OR “asarum”[All Fields]) AND
“sieboldii”’[All Fields])) OR (“Pheretima’[All Fields] AND ((“aspergillu”[All Fields] OR
“aspergillus”’[MeSH Terms]) OR “aspergillus”[All Fields]))) OR (((((““aster plant”’[MeSH Terms]
OR (“aster”[All Fields] AND “plant’[All Fields])) OR “aster plant”[All Fields]) OR “aster”[All
Fields]) OR “asters”[All Fields]) AND “tataricus”[All Fields])) OR ((((“fritillaria”[MeSH

Terms] OR “fritillaria”[All Fields]) OR “fritillarias”[All Fields]) OR “fritillariae”[ All Fields])
AND (“cirrhosa”[All Fields] OR “cirrhosae”[All Fields]))) OR ((“lepidium”’[MeSH Terms]

OR “lepidium’[All Fields]) AND “petaluma”[All Fields])) OR (((“pericardium”[MeSH Terms]
OR “pericardium”[All Fields]) OR “pericardiums”[All Fields]) AND “Citri”’[All Fields] AND
“Reticulatae”[All Fields])) OR (((“cortex”[All Fields] OR “cortex s”’[All Fields]) OR “cortexes™[All
Fields]) AND “mori”[All Fields])) OR ((“ephedra sinica”[MeSH Terms] OR (“ephedra”[All
Fields] AND “sinica”[All Fields])) OR “ephedra sinica”[All Fields])) OR (((“ginger’[MeSH
Terms] OR “ginger”’[All Fields]) OR (“zingiber”’[All Fields] AND “officinale”[All Fields])) OR
“zingiber officinale”[All Fields])) OR (((“tussilago”[MeSH Terms] OR “tussilago”[All Fields])
OR (“tussilago”[All Fields] AND “farfara”[All Fields])) OR “tussilago farfara”[All Fields])) OR
(((“platycodon”[MeSH Terms] OR “platycodon’[All Fields]) OR “platycodons’[All Fields])
AND “grandiflora”[All Fields])) OR ((((“fritillaria”[MeSH Terms] OR “fritillaria”[All Fields])
OR “fritillarias”[All Fields]) OR “fritillariae’’[ All Fields]) AND “thunbergii”[All Fields]))

OR (((“paconia”’[MeSH Terms] OR “paconia”[All Fields]) OR “paeoniac”[All Fields]) AND
“lactiflora”[ All Fields])) OR (((“magnolia”’[MeSH Terms] OR “magnolia’’[All Fields]) OR
(“magnolia”[All Fields] AND “officinalis”[All Fields])) OR “magnolia officinalis”[All Fields]))
OR (((“bupleurum”[MeSH Terms] OR “bupleurum”[All Fields]) OR “bupleurums”[All Fields])
AND ((((*“asian continental ancestry group”’[MeSH Terms] OR (((*“asian[All Fields] AND
“continental ”[All Fields]) AND “ancestry”[All Fields]) AND “group”[All Fields])) OR “asian
continental ancestry group”[All Fields]) OR “chinese”[All Fields]) OR “chineses[All Fields])))
OR ((“scutellaria baicalensis”[MeSH Terms] OR (“scutellaria”[All Fields] AND “baicalensis”[All
Fields])) OR “scutellaria baicalensis’[All Fields])) OR ((“perilla frutescens”[MeSH Terms]

OR (“perilla”[All Fields] AND “frutescens”[All Fields])) OR “perilla frutescens”[All Fields]))
OR (((““anemarrhena”[MeSH Terms] OR “anemarrhena’[All Fields]) OR “anemarrhenae’[All
Fields]) AND ((((“rhizomae”[All Fields] OR “rhizomas”[All Fields]) OR “rhizome”’[MeSH
Terms]) OR “rhizome”[All Fields]) OR “rhizoma”[All Fields]))) OR (((((“‘calcium sulfate”’[MeSH
Terms] OR (“calcium”[All Fields] AND “sulfate”[All Fields])) OR “calcium sulfate’[ All Fields])
OR “gypsum”[All Fields]) OR “gypsums”[All Fields]) AND “fibrosum”[All Fields])) OR
(((“‘eriobotrya”[MeSH Terms] OR “eriobotrya[All Fields]) OR “eriobotryae’[All Fields]) AND
(((“plant leaves”[MeSH Terms] OR (“plant”’[All Fields] AND “leaves”[All Fields])) OR “plant
leaves[All Fields]) OR “folium’[All Fields]))) OR (“Cinnamomi”[All Fields] AND “ramulus”[All
Fields])) OR (“Zingiberis”[All Fields] AND ((((“rhizomae”[All Fields] OR “rhizomas”[All Fields])
OR “rhizome”’[MeSH Terms]) OR “rhizome”[All Fields]) OR “rhizoma’’[All Fields]))) OR
(((“schisandra”’[MeSH Terms] OR “schisandra”[All Fields]) OR “schisandrae”[All Fields]) AND
((“fruit”[MeSH Terms] OR “fruit”[All Fields]) OR “fructus”[All Fields])))

Search: #1 and #2

CTMJ | traditionalmedicinejournals.com Chinese Traditional Medicine Journal | 2020 | Vol 3 | Issue 3 18




Wong, et al.

2. Embase
NTA) Theme Search terms
1 Asthma (‘asthma’/exp OR asthma)
2 Relevant (‘glycyrrhiza uralensis’ OR ‘prunus armeniaca’ OR ‘pinellia ternate’ OR
Traditional ‘asarum sieboldii’ OR ‘pheretima aspergillum’ OR ‘aster tataricus’ OR
Chinese “fritillaria cirrhosa’ OR ‘lepidium apetalum’ OR ‘pericarpium citri reticulatae’
Medicine OR ‘cortex mori’ OR ‘ephedra sinica’ OR ‘zingiber officinale’ OR ‘tussilago

farfara’ OR ‘platycodon grandifloras’ OR ‘fritillaria thunbergii’ OR ‘paeonia
lactiflora’ OR ‘magnolia officinalis’ OR ‘bupleurum chinense’ OR ‘scutellaria
baicalensis’ OR ‘perilla frutescens’ OR ‘anemarrhena rhizoma’ OR ‘gypsum
fibrosum’ OR ‘eriobotryae folium’ OR ‘cinnamomi ramulus’ OR ‘zingiberis
rhizoma’ OR ‘schisandrae fructus’) AND ‘asthma’)

Search: #1 and #2
3. Cochrane Controlled Register of Trials (CENTRAL)

S/No Theme Search terms

1 Asthma “Asthma”

2 Traditional (“Glycyrrhiza uralensis” OR “Prunus armeniaca” OR “Pinellia ternate”
Chinese OR “Asarum sieboldii” OR “Pheretima aspergillum” OR “Aster tataricus”
Medicine OR “Fritillaria cirrhosa” OR “Lepidium apetalum” OR “Pericarpium

Citri Reticulatae” OR “Cortex mori” OR “Ephedra sinica” OR “Zingiber
officinale” OR “Tussilago farfara” OR “Platycodon grandifloras” OR
“Fritillaria thunbergii” OR “Paeonia lactiflora” OR “Magnolia officinalis” OR
“Bupleurum chinense” OR “Scutellaria baicalensis” OR “Perilla frutescens”
OR “Anemarrhena rhizoma” OR “Gypsum fibrosum” OR “Eriobotryae
folium” OR “Cinnamomi ramulus” OR “Zingiberis rhizoma” OR “Schisandrae

fructus™)
Search: #1 and #2
4. CNKI
S/No Theme Search terms
1 Asthma =31
2 Traditional Chinese “HE” O0R “E&F{” OR “#HE” O0R “4i==” O0R “#k” OR “
Medicine %ﬁ” OR “ IJ_]\'E:” OR M%%%” OR “ B/ij‘:BZ” OR M% E &” OR “

ﬁﬁ” OR “E%” OR u%k%q—e ” OR “*E*E” OR “i#ﬁ)\ ” OR MH
,4] ” OR “E*l‘” OR “%Eﬁ ” OR “ﬁg” OR “:’j}’]:%” OR “%u”
OR ((E'—%—'n OR “*tt*E[H-” OR “*%*i” OR “:|:§” OR “f_ﬂ*%”

Search: #1 and #2

5. Wanfang
S/No Theme Search terms
1 Asthma [ s
2 Traditi()nal Chinese “H’E” OR “§§1:” OR u&#gu OR “éEH_—ﬁE” OR “i‘mj‘zn OR “u’%ﬁ” OR “JI_I\ ”
Medicine OR ug}—%‘%” OR “]3/%&” OR 5;%5&” OR “ﬁ*i” OR “Eiu OR u%k%z—lt-'” OR

“f8’ OR “#iJ1” OR “%5” OR “B AN OR “54” OR “#%” OR “Ji 7 OR
“41f" OR "H&” OR “HIBM” OR “#4%” OR "F£” OR “HKF’

Search: #1 and #2
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