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Asthma is one of the most common chronic inflammatory disorders, associated with reversible airflow obstruction, airway
hyperresponsiveness, and airway remodeling. This disease has a significant impact on individuals, their families, and society.
Standardized therapeutics such as inhaled corticosteroid in combination with long acting 𝛽2 agonist have been applied for asthma
control; however, complementary and alternative medicines, especially herbal medicines, are still widely used all over the world. A
growing body of literature suggests that various herbals or related products might be effective in inhibiting asthmatic inflammation.
In this review, we summarize recent advances about the mechanistic studies of herbal medicines on allergic airway inflammation
in animal models and their potential application into clinic for asthma control.

1. Introduction

Asthma is a chronic inflammatory disease characterized by
reversible airway obstruction, airway hyperresponsiveness
(AHR), infiltration of inflammatory cells, mucus hyper-
secretion, and airway remodeling [1]. It affects 300 million
individuals worldwide, with the prevalence ranging from
1% to 18% of the population in different countries [2]. A
variety of immune cells, structure cells in the lung, cytokines,
chemokines, adhesion molecules, and signaling pathways
contributes to the asthmatic pathogenesis. Although stan-
dardized therapeutics such as inhaled corticosteroid (ICS) in
combination with long acting 𝛽2 agonist (LABA) have been
used to control asthma symptoms, complementary and alter-
native medicine (CAM) is still common all over the world. A
survey involved 7685 individuals aged 55 or older with cur-
rent asthma was performed recently in USA, and it showed
thatCAMuse in the older adult asthmatic populationwas fre-
quent, with nearly 40% using some type of CAM [3]. Another
survey about traditional Chinese medicine (TCM) for pedi-
atric asthma in Taiwan showed that 57.95% (𝑁 = 26 585) of
the investigated children had used TCM [4].

Based on the facts that TCM or CAM is widely used
in asthma control, increasing basic or clinical studies have
been conducted to investigate the molecular mechanisms or
clinical applications of herbal medicines for asthma therapy.
Given the fact that asthma pathogenesis is complex, the
roles and effective targets of these herbal products in asthma
therapy are also very complicated.

In general, basic researches are all trying to separate
effective monomer from herbs or herbal formula for asthma
study, while most clinical researches still only focus on the
efficacy for patients using an intact traditional formula. We
will illuminate the major achievements of them, respectively,
in this review.

2. Basic Researches

Basic researches on herbal asthma therapy can be sum-
marized into nine aspects according to the mechanism
summarized below.Those researches that only reported some
T helper 1 (Th1) cell or T helper 2 (Th2) cell cytokines, for
example, Interleukin-4 (IL-4), IL-5, IL-13, and interferon-𝛾
(IFN-𝛾), altered after herbs intervention without any further
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mechanistic studies will not be expatiated in our paper, as
they can be affected by many factors.

2.1. Targeting the Th1/Th2 Imbalance. It is generally accepted
that Th1/Th2 imbalance is responsible for the development
of allergic asthma. Th1 cells secrete IFN-𝛾, IL-12, and tumor
necrosis factor-𝛽 (TNF-𝛽), whereasTh2 cells secrete IL-4, IL-
5, and IL-13 [5]. IL-4 together with IL-13 causes isotype class-
switching of B cells towards Immunoglobulin-E (IgE) synthe-
sis, which can bind to high-affinity receptors on mast cells
and basophils, and leads to subsequent activation of these
cells. IL-5 activates eosinophils and attracts them to the lung,
where they secrete numerous inflammatory cytokines and
chemokines. IL-13 also directly affects the airway epithelium,
including increases in goblet cell differentiation, activation of
fibroblasts, and bronchial hyperresponsiveness [5–7]. These
cytokines may also in turn affect the Th1/Th2 balance [5, 8].
It has been acknowledged that two transcription factors, that
is, T-bet and GATA-3, are responsible for Th1/Th2 balance.
Further, GATA-3 andT-bet can be influenced by IL-12, IFN-𝛾,
or IL-4 via the signal transducers and activators of transcrip-
tion (STAT), that is, STAT4, STAT1, and STAT6, respectively
[5].

Extractives fromAstragalus, Panax ginseng, Saururus chi-
nensis, Psoralea, and Ligustrazine [9] were reported a similar
mechanism of decreasing the ratio of GATA3/T-bet expres-
sion level. Typically, Jin et al. [10] investigated the effects of the
boiling water extract of Psoralea fructus (PF) and psoralen, an
active ingredient of PF, onTh2 clone (D10.G.4.1) cells in vitro
and in vivo, and interpreted their effect as suppressingGATA-
3 protein expression. Similarly, Chen et al. [11] found that
a single compound, Bavachinin, isolated from PF decreased
the GATA-3 function by reducing the stability of GATA-3
mRNA and further suggested that Bavachinin may suppress
the binding or coactivating function but not expression of
pSTAT6. In their further study [12], two new derivatives of
Bavachinin with a better water solubility were investigated,
and one of these two derivatives not only inhibited GATA-3
mRNA production but also increased T-bet mRNA produc-
tion. However, clinical research for Psoralea fructus in treat-
ing asthma is lacking. Only few case reports [13] involving
Psoralea fructus related recipe in Chinese can be found but
provided limited evidence.

Efficacy on STAT6 was reported in extracts from Scutel-
laria baicalensis [14] and Cnidii monnieri [15]. Chiu et al.
[15] explored the effects of Osthol (Cnidii monnieri fructus
extract) on epithelial cells using human bronchial epithelial
cells (BEAS-2B) in vitro. Their research demonstrated that
Osthol suppressed IL-4-induced eotaxin (a key mediator in
allergic diseases with eosinophilic infiltration) in epithelial
cells via inhibition of STAT6 expression.

Besides, without further mechanism revealed, efficacy
on Th1/Th2 cytokines was also observed in taraxasterol
(isolated fromTaraxacumofficinale) [16],Duchesnea chrysan-
tha ethanol extract [17], Echinacea purpurea complex [18],
matrine (isolated from Sophora flavescens) [19], Zingiber
officinale (both ethanol and aqueous extracts) [20], Actinidia
polygama fructus extract [21], and formulas like Sam So Eum
[22] and Qu Feng Xuan Bi [23].

2.2. Effect on MAPK and NF-𝜅B Signaling Pathways.
Mitogen-activated protein kinases (MAPKs), which com-
prise three major subgroups, that is, extracellular signal-
related kinase 1/2 (ERK1/2), p38, and c-JunN-terminal kinase
1/2 (JNK1/2), play critical roles in the activation of inflam-
matory cells [24]. Nuclear factor kappa B (NF-𝜅B) is an
important transcription factor involved in the expression of
various proinflammatory genes. Increased activation of NF-
𝜅Bhas been observed in the lungs after allergen challenge and
in airway epithelial cells and macrophages from asthmatic
patients [25].Many studies have reported that allergic asthma
could be improved by regulating the activation of MAPK
and NF-𝜅B signaling pathways [26, 27].

Herbs that were extracted targeting on MAPKs include
Scutellaria baicalensis [28, 29], Panax ginseng [30], Saururus
chinensis [31], Artemisia annua [32], Magnoliae flos [33, 34],
andCrocus sativus [35].While NF-𝜅B inhibitors can be found
in Scutellaria baicalensis [36], Astragalus [37, 38], Saururus
chinensis [31], Astilbe chinensis [39], Artemisia annua [32],
and Garlic [40]. Although they performed similar mecha-
nisms, minor differences could be noticed. Some extracts like
dihydroartemisinin [32] (isolated fromArtemisia annua) and
meso-Dihydroguaiaretic acid [31] (isolated from Saururus
chinensis) act as inhibitors of MAPKs and NF-𝜅Bmeanwhile,
whereas some extracts isolated from the same herb may
inhibit either MAPKs or NF-𝜅B, respectively, for example,
Oroxylin A [36] and Baicalin [28, 29] (both isolated from
Scutellaria baicalensis). Details can be found in Table 1.

2.3. Targeting the Treg/Th17 Cells. T-regulatory cells (Tregs)
are a heterogeneous group of cells that play a central role
in maintaining the homeostasis of pulmonary immunity by
establishing immune tolerance to nonharmful antigens or
suppressing effector T cell immunity. The specification of
Treg subset is driven by transcription factor forkhead box P3
(Foxp3) [5, 75–78]. Th17 cells are key players in chronic lung
inflammation, including asthma. Steroid-resistant asthma
and neutrophil-mediated asthma have been proved to be
related to Th17 cells. IL-17 also directly affects the airway
smooth muscle by inducing allergen-induced airway hyper-
responsiveness [79–82]. ROR𝛾t is found to be the transcrip-
tion factor related to Th17, which is required to activate IL-17
production in Th17 cells [5]. Increased expressions of IL-17A
and IL-17F have been shown in lung tissue of asthma patients
[6].Thus, herbal treatments targeting Foxp3 and ROR𝛾t have
been revealed gradually.

Extracts from Astragalus [46, 48], Panax ginseng [52],
Crocus sativus [60], Ligustrazine [9], and Anoectochilus for-
mosanus [64] were observed increasing Tregs and enhanc-
ing Foxp3 mRNA expression. In particular, ligustrazine,
isolated from Ligustrazine (Chuan Qiong), was reported
modulating the expression of not only T-bet/Gata-3 but
also Foxp3/ROR𝛾t [9]. Ji et al. [9] noticed that ligustrazine
reduced not only eosinophils but neutrophils in the BALF of
asthmatic mousemodel, implying that it could have potential
for use in alleviation of neutrophilic asthma.

Besides, there were more studies about herbal treat-
ments in other Th17-related inflammatory diseases, such
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as Andrographis paniculata, Scutellaria baicalensis, Triptery-
gium wilfordii, and Wedelia chinensis [33, 83–85]. However,
whether these herbs work similarly in asthma needs further
investigations.

2.4. Effect on Lung Dendritic Cells (DCs). Dendritic Cells
(DCs) participated not only in the differentiation of T helper
cells but also in IL-12 production andCD8+T cell stimulation
via antigen uptake. Two subsets of bloodDCs, that is, myeloid
and plasmacytoid DCs, were identified based on the expres-
sion of CD11c [5]. Most CD11c+ myeloid DCs in the lung
are immature, which express relatively low levels of major
histocompatibility complex (MHC) class II, and have a high
capacity of antigen uptake but poor T cell stimulating activity
[5]. Thus, inhibiting functional differentiation of pulmonary
immature DC to mature DC may be a strategy to restrict the
activation of T cells.

Lee et al. [63] discussed the effect of Artemisia iwayomogi
polysaccharide-1 (AIP1) on DC functions.They observed sig-
nificantly reduced levels ofMHC II inDCs of theAIP1 treated
group, suggesting that AIP1 could reduce the expression of
MHC IImolecules on pulmonaryDC.They also reported that
AIP1 diminished the allergenic T cell stimulating ability of
DCs derived from bone marrow in another study. These data
suggested that AIP1 could inhibit functional differentiation of
pulmonary DCs in vivo.

2.5. Effect on Mast Cell Degranulation. Mast cell degranu-
lation, which can be triggered by antigen-mediated cross-
linking of IgE bound to Fc𝜀R1 surface receptors or changes in
the surrounding local tissue environment, plays an important
role in asthmatic response. As a result, many of the mediators
that are stored or newly synthesized by the mast cells are
released attracting leukocytes (eosinophils, basophils, Th2
lymphocytes, and neutrophils) to the inflammatory site and
amplify the inflammatory response [86]. Hence, inhibiting
mast cell degranulation will be helpful for asthma treating.

We gathered three extracts that associated with this pro-
cess: Oroxylin A [43], Bakkenolide B [66], and Petatewalide
B [67]. The first one is isolated from Scutellaria baicalensis
while the next two are from Petasites japonicus. It is worth
mentioning that both Bakkenolide B and Petatewalide B do
not inhibit antigen-induced Ca2+ increases in mast cells,
which suggested that Bakkenolide B/Petatewalide B induced
inhibition of degranulation seems not to be mediated via the
inhibition of Ca2+ channel or Ca2+ increase in mast cells.
As for Oroxylin A, no detailed mechanisms were provided to
expand the phenomenon of inhibiting mast cell degranula-
tion. Further mechanistic investigations on these extracts are
necessary.

2.6. Effect on Oxidative Stress. Oxidative stress plays an
important role in the pathogenesis of most airway diseases,
particularly when inflammation is prominent. Recently,
heme oxygenase-1 (HO-1) was shown to be induced in the
airways of patients with asthma. As a natural antioxidant
defense, HO-1 exerts cytoprotective reactions against oxida-
tive cell injury. Greater HO-1 expressionmaymitigate asthma
symptoms and suppressed IL-13-induced goblet cell hyper-
plasia and MUC5AC production [87–89]. Hence, targeting

on HO-1 or its transcription factor nuclear factor E2-related
factor 2 (Nrf-2) [90] is a considerable strategy for asthma
control.

To date, a variety of HO-1 activator can be extracted from
Saururus chinensis [54, 55], Phytolacca esculenta [68], Garlic
[40], and soshiho-tang [73]. Among them, diallyl-disulfide
(isolated fromGarlic) [40] and esculentosideA (isolated from
Phytolacca esculenta) [68] have been further proved as Nrf-
2 activators. Beyond these, artesunate from Artemisia annua
was also observed suppressing prooxidants and restoring
expression of antioxidants via activation of Nrf-2 [62].

There are also some studies that only showed a reduced
level of oxidative stress marker reactive oxygen species (ROS)
when extracts like ethanol extracts of Mentha [59] and Pet-
asites japonicus [65] intervened. The mechanisms by which
they reduce ROS level need further study.

2.7. Effect on Relaxing Airway Smooth Muscle. Airway con-
traction is an important feature of asthma, and recent strate-
gies to relax airway smooth muscle include antihistamine
and anticholinergic and 𝛽2-adrenoreceptors stimulation and
Ca2+ signaling blocking [61].

Mokhtari-Zaer et al. [61] summarized theCrocus sativus’s
(saffron’s) effect on relaxing airway smooth muscle in a
review. Aqueous-ethanolic extract of Crocus sativus and
safranal were mentioned in their article and showed multi-
ple effects including antihistamine, anticholinergic, and 𝛽2-
adrenoreceptors stimulation according to four published
studies.

Yang et al. [69] identified that trifolirhizin, a flavonoid
compound isolated from Sophora flavescens, was responsible
for inhibiting acetylcholine induced airway smooth muscle
(ASM) contraction independent of 𝛽2-adrenoceptors.

Aqueousmethanolic extract fromZingiber officinale (gin-
ger) was also reported having effect on acetylcholine induced
airway contraction. Ghayur et al. [70] indicated that its effects
were associated with Ca2+ signaling, possibly via blocking
Ca2+ channels on plasma membrane.

2.8. Effect on Airway Remodeling. It is believed that airway
smooth muscle (ASM) cell proliferation and migration play
important roles in airway remodeling. Both platelet-derived
growth factor (PDGF) and transforming growth factor-𝛽
(TGF-𝛽) are reported to be related to airway remodeling [91].
Recently, TGF-𝛽1/Smad signal pathway was found to be one
of the importantmechanisms for signal conduction in asthma
airway remodeling [92].

Astragaloside IV and Skullcapflavone II, extracts from
Astragalus and Scutellaria baicalensis, respectively, were
reported to attenuate the allergen-induced airway remodel-
ing in mice, likely through inhibition of TGF-𝛽1 [37, 41].
Further research was performed by Jang et al. [41] and
indicated that Skullcapflavone II elevated Smad7 and sup-
pressed Smad2/3 expression, which was responsible for TGF-
𝛽1 inhibition. As for Astragalus, our group researched several
formulas using Astragalus as key component acting on
TGF-𝛽1/Smad signal pathway. The one Astragali-Cordyceps
Mixtura [50] decreased TGF-𝛽1 expression and recovered
Smad7 protein expression, and the other one Astragali radix
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Antiasthmatic Decoction (AAD) [93] was also found to
improve the symptoms of allergic airway remodeling through
inhibition ofTh2 cytokines and TGF-𝛽1. In a recent study, we
also noticed that Suhuang antitussive capsule, a traditional
Chinese medication, significantly attenuated the allergen-
induced AHR, inflammation, and remodeling in mice, likely
through inhibition of IL-13 and TGF-𝛽1 [94].

2.9. Effect on the Arachidonic Acid Metabolism Pathway
(AAMP). Arachidonic acid (AA) from the diet or after syn-
thesis is stored in membrane phospholipids and is liberated
under appropriate stimulatory conditions by the enzyme
phospholipase A2 (PLA2). Arachidonic acid is then metab-
olized by three main classes of enzymes (cyclooxygenases
(COX), lipoxygenases (LOX), and p450 epoxygenases) and
all products of these three pathways like prostaglandin E2
(PGE2), prostaglandinD2 (PGD2), leukotrienes (LTs), and so
forth are related to inflammatory and anaphylactic reaction.
To be specific, PGE2 has been thought of as a potent
proinflammatorymediator andhasmany beneficial functions
in the lung tissues, such as the inhibition of inflammatory
cell recruitment, reduction of leukotrienes and PGD2, and
decrease of Th2 differentiation, thereby modulating inflam-
mation and tissue repair. LTs (LTB4, LTC4, LTD4, etc.) are
also thought to be important mediators of airway inflamma-
tion and airway obstruction in asthma. LTB4 can act as a neu-
trophil chemoattractant [53, 95, 96].Thus, strategies targeting
AA metabolism are effective in many inflammatory diseases.

Extracts from Scutellaria baicalensis [42], Panax ginseng
[53], Saururus chinensis [57], Sceptridium ternatum [58],
Aralia cordata [71], and eucalyptol (1.8-cineole) [74] have
been found targeting different steps of the arachidonic acid
metabolism pathway (AAMP). Details can be checked in
Table 1.

Particularly, there are 4 herbs we would like to review
individually as follows for their multiple function of anti-
asthma and popularity in basic researches.

Scutellaria baicalensis is a multifunctional traditional
herb. Its extracts include Skullcapflavone II, Baicalein, Orox-
ylin A, wogonin, and Baicalin, which showed different but
maybe cooperative functions in treating asthma. All of them
have been proved in animal experiment or in vitro but
not in human as mentioned before. And their results only
showed simplex function on some cytokines or genes related
to asthma. Whether they can benefit the whole interaction
when asthma occurred is still unclear. For example, Jang
et al.’s experiment [41] indicated Skullcapflavone II’s func-
tion on TGF-𝛽1/Smad signaling pathways. They observed a
decreased level of TGF-𝛽1 in BALF, elevated Smad7 expres-
sion, and suppressed Smad2/3. However, as a pleiotropic and
multifunctional growth factor, TGF-𝛽1 also exerts immuno-
suppressive effects on asthma progression, and therapies tar-
geting on TGF-𝛽1 are still controversial, although it has been
expatiated that TGF-𝛽1 is responsible for airway remodeling
[97].

Another multifunctional herb with relative sufficient
studies is Astragalus membranaceus. We have showed above
that its extract has been reported acting onGATA3/T-bet and
TGF-𝛽1/Smad and NF-𝜅B signal pathway and Tregs within

last few years. Among them, Astragaloside IV should be
underlined here for the fact that it nearly performed all effects
that Astragalus membranaceus possessed for treating asthma.
However, it is a pity that although abundant studies were
performed on Astragaloside IV, no clinical research on it is
available to date.

Extracts (RG-II, CVT-E002, and ginsan) from Panax
were also reported acting on different pathways involv-
ing GATA3/T-bet, MAPK, and Tregs and arachidonic acid
metabolism pathway in animal models or in vitro. But
whether these results can be applied to human is unde-
termined. It is worth mentioning that CVT-E002 has been
well proved to reduce respiratory infection in patients with
chronic lymphocytic leukemia and prevent acute respiratory
illness in institutionalized older adults [98, 99]. It may partly
reflect its immunoregulation function on human. Researches
on its efficacy on asthma patients are desired.

Saururus chinensis (SC) is an effective antioxidant. Three
of its extracts (saucerneol D [54], a subfraction of its
ethanol extract, and sauchinone [55]) showed similar effect
of antioxidant through upregulating the expression of HO-
1. Among them sauchinone also suppressed GATA-3 activ-
ity [56]. Recently, a novel extract of SC named meso-
Dihydroguaiaretic acid was expounded by Song and his
colleagues [31]. It exhibited a protective effect on allergic air-
way inflammation through inhibiting the Th2 inflammation
attributed to its inhibition of the NF-𝜅B andMAPK. Besides,
its ethanol extract’s action on arachidonic acid metabolism
pathway was reported in this year [57]. Antiasthmatic effect
for SC extracts is drawing wide attention in the last few years.

3. Clinical Studies

The clinical research of herbal therapy application in asthma
is limited. Three meta-analysis or systematic reviews were
published successively in 2007, 2008, and 2010 [100–102].
However, all of them could not get sufficient evidence to
make recommendations for herbal treatment for asthma after
comprehensive analysis of the efficacy and safety. Arnold et al.
[100] evaluated effects of herbal medicines on lung function,
reduction in use of corticosteroids, symptom scores, physical
sign scores, use of reliever medications, health related quality
of life, and adverse effects comparing with placebo, involving
21 different herbs or herbal formulas. Although a few of
them had some effects on relief of symptoms, only boswellic
acids (isolated from Boswellia) were reported to exert a
relatively comprehensive effect on lung function, while the
effects of other herbs were limited or inexact. In Clark et al.’s
study [102], Mai-Men-Dong-Tang, Pycnogenol, Jia-Wei-Si-
Jun-Zi-Tang, and Tylophora indica also showed potential to
improve lung function. Moreover, 1.8-cineol (eucalyptol) was
observed to reduce the use of corticosteroids and corticos-
teroid reduction tolerance (<7.5mg) in both of their studies
[100, 102].

In the last five years, some new clinical trials on herbal
treatment emerged butmost of them still focus on the efficacy
for patients using an intact traditional or modified formula.
The application of monomer extracts in clinic usually acts
as adjuvant of standard asthma therapy according to the
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recent studies. In a noncomparative, multicenter trial [103],
148 patients with mild asthma taking ICS received NDC-052
(an extract fromMagnoliae flos) for eight weeks.Their results
showed that add-on NDC-052 besides ICS therapy had bene-
fits in both ΔPEFR and asthma symptoms. Last year, a review
by Ammon [104] showed multiple effects of Boswellia serrata
extracts on immune system modulation in basic research,
including inhibiting activation of NF𝜅B, mast cell stabilisa-
tion, and antioxidant and inhibitory action on 5-LOX. How-
ever, related clinical research in the past five years can only be
found for reducing the need for inhalation therapywith ICS +
LABAs [105]. Although its significant effect on lung function
had been analyzed by Arnold et al. as mentioned before [100],
further research is still lacking.

Regarding intact traditional or modified formula for
asthma reported recently, there are three types of research
interests in the past five years.

First, herbal formula is singly used to relieve asthmatic
symptom. These studies paid attention to the syndrome
scores and frequency of asthma acute attack although these
formulas may have limited efficacy on asthma process or
lung function improvement. Geng et al. [106] performed a
randomized, single-blind, placebo controlled trial (sample
size = 60) on intermittent asthmatic children aged 2 to
5 years. Their modified formula contained Radix Astragali
Mongolici 10 g, Rhizoma Polygonati Odorati 10 g, Fructus
Ligustri Lucidi 10 g, Fructus Psoraleae 10 g, Radix Pseudostel-
lariae 3 g, Fructus Schisandrae Chinensis 3 g, Fructus Jujubae
10 g, Concha Ostreae 10 g, and Endoconcha Sepiellae 10 g.
Their results showed that the formula reduced the number of
intermittent asthma attacks, decreased the syndrome scores,
and reduced the airway resistance in the children. Homoge-
neously, another formula, “Zhisou Powder,” is also observed
to decrease the syndrome score and cough score of cough
variant asthma, but it has no effect on airway responsiveness
[107].

Second, maybe the most popular direction is usage of
herbal formula as add-on therapy of standard medication to
relieve asthmatic symptom and recurrence rate or strengthen
the effect of standard medication. A randomized controlled
research on 143 patients with moderate-severe asthma was
performed by Tang and colleagues [108]. They applied their
formula (containing 21 herbs and excipients) as add-on
therapy of standardmedication and showed decrease of exac-
erbation frequency and improvement of related syndrome
scores, for example, asthma control test (ACT) score. Lin et al.
[109] studied the effect ofAstragalus plus hormone treatment
in 90 asthmatic children. They showed that the effective rate
of the Astragalus plus hormone group is significantly higher
compared to using Astragalus or hormone only. The levels of
PEFR and IFN-𝛾 significantly increased and IL-4 obviously
decreased in their effective cases. Besides, in another study,
benefit of “chaipo granule” combined with routine treatment
on refractory asthma was also discovered. “Chaipo granule”
can act as a synergist of routine treatment according to their
results [110]. Similar strengthening effect was also reported in
the formula “Yupingfeng powder” [111].

Third, study in this research interests is according to a
traditional administrationmethod inChina. Chinese called it

“Jiu” (moxibustion), which uses herbs burning at the related
acupoint of patients. Peoples today modified the method
and are using percutaneous absorption herbal patch to
treat asthma. Typically, Chen et al. [112] compared their
modified percutaneous absorption herbal patch with salme-
terol fluticasone inhalation for asthma of paracmasis. Their
results showed a significant improvement in clinical symptom
scores.

4. Conclusion Remarks

After all the above, it can be noticed that herbal therapy
mainly applied to mild asthma or acted as adjuvant of stan-
dard asthma therapy in clinical researches. It seems to become
a trend. It might be a good way to use complementary and
alternative medicine (CAM) to help control symptom and
reduce the drug dose for those patients receiving standard
medication, as it has been proved by several researches [100–
105, 108]. However, compared with the prosperous basic
researches, clinical researches on asthma herbal therapy are
relatively poor. Itmay be becausemany herbal extracts target-
ing on one or two factors of asthmamay not be thatmeaning-
ful when applied in clinic, as asthma is a disease with complex
and multiple mechanisms. On the other hand, as the herbs
were usually administrated as formula, simultaneously using
extracts from different herbs with different mechanisms can
also be a good research direction. It can be expected that they
act synergetically and perform significant benefit on asthma
when used simultaneously. Administrating purified extracts
synergetically will have more precision than using intact
formula directly.

Despite the remarkable achievements about herbal treat-
ment for asthma during the past several years, several points
should be addressed or be kept in mind in future studies. (1)
Quality control of herbal medicines is always problematic,
due to lack of standard procedures to make herb extractions,
decoctions, or formula. Herbal patent drugs are generally of
better quality, but there are few ones available for asthma
researches. (2) Apparently, there is an urgent need for transla-
tional studies to transfer the current achievements on herbal
medicines from animal works to clinical trials and finally to
develop new clinical therapy. Current clinical trials for herbal
medicines are limited, and thus more and large scaled, multi-
centre ones are extremely needed. Fortunately, well-designed
and well-performed clinical trials for herbal medicines were
appreciated byworld-class journals [113], encouraging similar
studies in asthma. (3) For clinical studies, the usage of
herbal medicines for stable asthma is recommended. Asthma
research in animal models usually cannot mimic the dis-
tinction between stable asthma and exacerbation. Herbal
medicines might help to control stable asthma, while they
may have limited effects during asthma exacerbations, since
the herbs generally take longer time to exert therapeutic
effects. (4) Clinical studies of herbal medicines in asthma
control should target twomajor different goals. One is to take
herbal medicines as a sole asthma control strategy, and the
other is to use them as an add-on therapy for standard strate-
gies, that is, to enhance the efficacy of or to reduce the usage
of ICS. (5) Most of the current researches focused only on
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the eosinophilic phenotype of asthma, and few researches
addressed other phenotypes like neutrophilic asthma, as the
latter is usually severe asthma and is hard to control by
current approaches.Thus, it is encouraged to conduct studies,
both basic and clinical, to investigate the possible roles of
herbal medicines in control of severe or neutrophilic asthma.

Nevertheless, herbal medicines for asthma hold out a
cheerful prospect, which will eventually help to reduce the
morbidity and mortality and increase the control levels of
asthma worldwide.
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[8] P. Bégin andK. C.Nadeau, “Epigenetic regulation of asthma and
allergic disease,” Allergy, Asthma and Clinical Immunology, vol.
10, no. 1, article 27, 2014.

[9] N.-F. Ji, Y.-C. Xie, M.-S. Zhang et al., “Ligustrazine corrects
Th1/Th2 and Treg/Th17 imbalance in a mouse asthma model,”
International Immunopharmacology, vol. 21, no. 1, pp. 76–81,
2014.

[10] H. Jin, L. Wang, C. Xu et al., “Effects of Psoraleae fructus and its
major component psoralen onTh2 response in allergic asthma,”
American Journal of Chinese Medicine, vol. 42, no. 3, pp. 665–
678, 2014.

[11] X. Chen, T. Wen, J. Wei et al., “Treatment of allergic inflam-
mation and hyperresponsiveness by a simple compound, Bava-
chinin, isolated from Chinese herbs,” Cellular & Molecular
Immunology, vol. 10, no. 6, pp. 497–505, 2013.

[12] X. Chen, Y. Shen, Q. Liang et al., “Effect of Bavachinin and
its derivatives on T cell differentiation,” International Immuno-
pharmacology, vol. 19, no. 2, pp. 399–404, 2014.

[13] Y.-B. Zhou, M. Wu, and J.-E. Yu, “Treatment of recurrent respi-
ratory infection with Chinese drug therapy of Tonifying-Shen
and solidifying superficiality—a clinical case report,” Chinese
Journal of Integrative Medicine, vol. 17, no. 10, pp. 786–788,
2011.

[14] E. K. Ryu, T.-H. Kim, E. J. Jang et al., “Wogonin, a plant flavone
from Scutellariae radix, attenuated ovalbumin-induced airway
inflammation in mouse model of asthma via the suppression
of IL-4/STAT6 signaling,” Journal of Clinical Biochemistry and
Nutrition, vol. 57, no. 2, pp. 105–112, 2015.

[15] P.-R. Chiu, W.-T. Lee, Y.-T. Chu, M.-S. Lee, Y.-J. Jong, and C.-
H. Hung, “Effect of the Chinese herb extract osthol on IL-4-
induced eotaxin expression in BEAS-2B cells,” Pediatrics and
Neonatology, vol. 49, no. 4, pp. 135–140, 2008.

[16] X. Zhang, J. Liu, H. Xiong et al., “Effects of taraxasterol on
ovalbumin-induced allergic asthma in mice,” Journal of Ethno-
pharmacology, vol. 148, no. 3, pp. 787–793, 2013.

[17] E. J. Yang, J.-S. Lee, C.-Y. Yun et al., “Inhibitory effects of Duch-
esnea chrysantha extract on ovalbumin-induced lung inflam-
mation in a mouse model of asthma,” Journal of Ethnopharma-
cology, vol. 118, no. 1, pp. 102–107, 2008.
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