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ABSTRACT

Asthma is a prevalent chronic inflammatory disease that has gold standard treatment with corticosteroids, but these are associated 
with important long-term side effects. On this basis, Traditional Chinese Medicine contributes with therapeutic techniques such 
as the herbal Anti-Asthma Herbal Medicine Intervention (ASHMI). In this context, this study aims to evaluate the effectiveness of 
treatment with ASHMI compared to conventional therapy, considering the need for new therapeutic approaches. An integrative 
review was performed, according to the PRISMA methodology. Articles published between 2011 and 2021 that related Herbal 
Medicines of Traditional Chinese Medicine, asthma and corticosteroids were examined. The searches took place in October 
and November 2021 in the Scopus, PubMed, Web of Science, Google Scholar, and Scielo databases. The selection comprised 
steps such as: search, pre-selection and inclusion of articles. The results of the herbal medicine and its isolated components 
were demonstrated, with three studies being clinical trials with humans and four pre-clinical studies. From the results, the efficacy 
of the herbal medicine and its components compared to corticosteroids were evaluated. It was reported that ASHMI, unlike 
corticosteroids, does not suppress the hypothalamic-pituitary-adrenal axis and the immune system, having mild adverse effects 
and significant inflammatory response, albeit late. The components showed positive responses in inhibiting asthma inflammation, 
which improved symptoms and quality of life. In conclusion, ASHMI, in addition to being effective for asthma, also showed safety 
and tolerability when compared to corticosteroids with long-term effects.
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INTRODUCTION

Asthma is a chronic inflammatory condition of the airways that 
affects children and adults, affecting approximately 262 million 
people in 2019 and causing 461,000 deaths¹. Corticosteroids are 
considered gold standard in the treatment of asthma, however, they 
are associated with many long-term side effects². Regarding the 
damage caused by steroids, the suppression of the hypothalamic-
pituitary-adrenal axis, reduction in growth rate, diabetes and 
suppression of cellular immunity are important, as they impact on 

the quality of life of patients, and from that onwards, investigation 
is necessary regarding new therapeutic approaches²,³. Traditional 
Chinese Medicine (TCM) is an ancient science that uses a series 
of techniques, such as Chinese herbal medicine, to treat various 
pathologies. This technique aims to study medicinal plants and 
their properties, as well as their benefits, toxicity and mechanism 
of action4.

ASHMI, anti-asthmatic herbal medicine developed by the 
Chinese Prof. Dr. Xiu-Min Li is a drug approved by the Food 
and Drug Administration for the treatment of asthma5. This 
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compound contains the roots of Sophora flavescens (Ku-Shen) 
and Glycyrrhiza uralensis (Gan-Cao), and the fruiting bodies of the 
fungus Ganoderma lucidum (Ling-Zhi)6. Studies report that ASHMI 
seems to be a safe and effective alternative drug for the treatment 
of this chronic disease7.

This study aims to evaluate the effectiveness of treatment 
with ASHMI compared to conventional corticosteroid therapy, 
considering the need for new therapeutic approaches for asthma 
since conventional treatment can cause a number of long-term 
complications.

METHODS

This study consists of an integrative literature review that 
aims to gather similar ones and analyze them about the benefits 
of the usage of ASHMI herbal in the treatment of asthma. The 
review of process was based on the recommendations from the 
Preferred Reporting checklist Items for Systematic Reviews and 
Meta-Analyses (PRISMA). Databases, Scopus, Web of Science 
PubMed, Google Scholar, and Scielo were searched for eligible 
articles, consulting the following keywords and their combinations 
in Portuguese and English: asthma and ASHMI; asthma and 
herbal medicine and corticosteroids; asthma and Ganoderma 

lucidum; Glycyrrhiza uralensis; Sophora flavescens and asthma; 
corticosteroids and asthma; corticosteroids and adverse effect. 
Two reviewers independently performed the literature search and 
study selection. The inclusion criteria for the selection of relevant 
studies included those that addressed use of ASHMI herbal, use 
of corticosteroids to treat asthma, use of herbal to treat asthma, 
and composition of ASHMI herbal. Exclusion criteria were as 
follows: letters, conference abstracts, case reports or series, and 
comments. Furthermore, publications in English and Portuguese 
were included and those indexed and published in the databases 
in the last ten years. The pre-selection of articles was made by 
preliminary reading of titles and abstracts. The pre-selected studies 
were read in full for the final selection of articles for analysis. Two 
reviewers independently performed the literature search and study 
selection.

RESULTS

Were identified 112 articles in the databases according to 
the search strategies. Then, after careful analysis, 85 studies 
were excluded. Finally, 10 studies met the inclusion criteria as 
well as the quality assessment. Figure 1 shows the search flow 
diagram.

Figure 1: Flowchart for the selection of articles.

Regarding the ASHMI herbal medicine, JAYAPRAKASAM, et 
al. (2013) demonstraded that in murine Th2 cells, the herbal ASHMI 
produced a concentration-dependent inhibition of the production 
of IL-4, which is a cytokine released by Th2 cells and involved in 
allergic airway inflammation in asthma. The constituents in synergy 
contributed to the suppression of the production of IL-5, a cytokine 
involved in eosinophil activation. Eotaxin-1 was inhibited by a high 
concentration of ASHMI (500 µg/mL) and isolated Ling-Zhi8.

Based on this, another study evaluated the response in 
relation to the decrease of eosinophils, neutrophils and airway 
hyperresponsiveness (AHR) in the use of dexamethasone and 

ASHMIII was compared and the herbal medicine showed a 
decrease in the AHR and in the percentage of neutrophils mainly. 
Furthermore, the treatment resulted in remarkable reductions in 
the levels of chemokines and cytokines involved in the recruitment 
of neutrophils and eosinophils. In vitro models suggest that C1 
ganoderic acid (GAC1) performs an inhibition of tumor necrosis 
factor alpha (TNF-α) through the suppression of nuclear factor 
kappa B (NF-kB) 9.

WEN MC, et al. (2005) performed a double-blind, placebo-
controlled, randomized clinical trial, where 45 subjects received 
4 ASHMI capsules three times daily and prednisone-like placebo 
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tablets and another 46 subjects received oral prednisone tablets 
and placebo capsules. ASHMI for 4 weeks. The treatment effect 
on lung function was significantly greater in the prednisone group 
than in the ASHMI group, as the number of peripheral eosinophils 
was reduced in both groups. All pre-treatment subjects had serum 
cortisol slightly below normal, and after treatment, the prednisone 
group showed a significant reduction in serum cortisol levels, 
unlike the ASHMI group, which had increased levels. Regarding 
the reduction of inflammatory cytokines (IL-5 and IL-13), the 
prednisone group obtained a higher result than the ASHMI group. 
The group treated with ASHMI had high levels of interferon-
gamma (IFN-γ) compared to the prednisone group, which had 
reduced levels after treatment. Finally, the study also showed that 
in both treated groups there was a decrease in the use of inhaled 
beta 2-agonists, and that ASHMI completely blocked airway 
hyperreactivity, significantly reducing eosinophilic inflammation in 
the lung7.

PIEPER K, et al (2009) performed a double-blind, placebo-
controlled, randomized clinical trial to assess the safety and 
tolerability of the herbal medicine ASHMI. At the end of the selection 
process, there were a total of 20 individuals, where 12 received 
ASHMI and another 8 received placebo. The majority of adverse 
events were mild to moderate grade II gastrointestinal complaints 
that did not require treatment. Synthesis of inflammatory markers 
remained normal during 1 week of ASHMI treatment, suggesting 
that there was no detrimental impact on the short-term immune 
response. The study highlighted that there were no acute asthma 
exacerbations during the study period6.

Studies involving the isolated components of the ASHMI 
formulation were listed in this review in order to help understand 
the immunomodulatory and anti-inflammatory effect of the herbal 
compound. Thus, regarding Sophora flavescens, HOANG BX, et 
al. (2007) carried out a study with 14 individuals with moderate to 
severe asthma, aged between 22 and 70 years. These patients 
had been on asthma medication for 3-6 years, but still reported 
episodes of disease exacerbation. In the study, the extract was 
given in capsules at a dose of 4g of dried root, three times a day 
for 3 months, twice a day for 6 months and once a day for the 
next 27 months. After 3 years of follow-up, it was observed that 
daytime asthma symptoms were reduced by 97% and nighttime 
symptoms by 98%, the dose of beta 2-agonist was reduced by 
97%, and no patient used inhaled corticosteroids. In addition to 

the peak expiratory flow rate (PEFR) which increased by 21%, all 
patients reported an improvement in general health, quality of life 
and sleep pattern during the trial10.

Another study performed with Sophora flavescens 
demonstrated the allergic inflammatory reaction using human mast 
cells-1 (HMC-1). It was observed that Sophora flavescens inhibits 
the histamine release induced by the synthetic compound 48/80 
at concentrations of 0.2mg/mL in a murine model; furthermore, 
it significantly suppressed the mast cell-dependent passive 
cutaneous anaphylaxis reaction at the concentration of 200mg/
kg in murine model. Sophora flavescens-pretreated mast cells 
showed reduced expression of IL-8 and IL-6 after application of 
the stressors phorbol 12-myristate 13 acetate (PMA) and calcium 
ionophore (A23187). Finally, the molecular investigation showed 
that HMC-1 cells treated with Sophora flavescens and then 
induced with PMA and A23187 had a decrease in p38 Mitogen 
Activated Protein Kinases (MAPK) and (c-Jun N-terminal cinase) 
JNK, in addition to blocking the nuclear translocation of NF-kB and 
this inhibited the production of pro-inflammatory cytokines (TNF-α, 
IL-6 and IL-8)11. 

A single study in the literature envolving moleculrs aspects 
of Ganoderma Lucidum and inflammation showed that GAC1 
extracted from Ganoderma lucidum was effective in inhibiting 
TNF-α synthesis by murine macrophages stimulated by 
lipopolysaccharides (LPS) and peripheral blood mononuclear cells 
(PBMCs) from patients with asthma, due to suppression of the 
signaling pathway NF-kB by suppressing the activator protein 1 
(AP1) and MAPK pathways12.

DISCUSSION

Asthma is an inflammatory airway disease with exacerbation of 
eosinophils (allergic asthma) and neutrophils (neutrophilic asthma). 
The first, allergic asthma, is usually treated with corticosteroids, 
while the second, neutrophilic asthma, which is associated with 
more severe and refractory asthma, and is therefore resistant 
to corticosteroids. Studies indicate that the synergy of the 
phytochemical constituents present in the ASHMI formulation 
(Table 1), contributes to suppress the production of cytokines, 
such as IL-5, IL-13, involved in the recruitment of neutrophils and 
eosinophils8,9. Eotaxin-1 was almost completely inhibited at high 
concentrations of the herbal medicine8.

Herb Bioactive components References

ASHMI
Sophora flavescens (Ku-Shen) Alkaloids: matrin and oxithrin [11]

Ganoderma lucidum (Ling-Zhi) Triterpenoids: C1 ganoderic acid [13]

Glycyrrhiza uralensis (Gan-Cao) Flavonoids and triterpene pentacyclic saponins [14]

Table 1. Bioactive components of ASHMI herbal medicine.

Moreover, the neutrophilic inflammation mediated by citokynes 
as TNF-α, IL-8 and IL-17, was the subject of investigation by 
Srivastava, wich observed that after the administration of the 
herbal medicine ASHMI and ASHMIII there was a significant 

reduction in the aforementioned cytokines. It is known that TNF-α 
is an important contributor to the pathophysiology of asthma, acting 
on airway hyperreactivity, mucus hyperproduction and smooth 
muscle cell proliferation. With the inhibition of this substance, these 
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processes become milder9.
Corticosteroids are currently the mainstay treatment for 

asthma due to their anti-inflammatory action. Despite its effective 
action, the prolonged use of this drug can cause important 
adverse effects. One of these effects is the suppression of the 
hypothalamic–pituitary–adrenal (HPA) axis, which results in 
a decrease in serum cortisol levels, on the other hand, it was 
observed that after treatment with ASHMI, the levels that were 
previously reduced were normalized. Furthrmore, the treatment 
with ASHMI increased the serum levels of IFN-γ, suggesting an 
important immunomodulatory effect, in opposition, therefore, to 
the classic suppression of cellular immunity observed in the use 

of corticosteroids. Adverse effects with the use of ASHMI were 
mild gastrointestinal symptoms that did not require treatment, 
demonstrating safety and tolerability. Comparing corticosteroids 
and the ASHMI formulation, the herbal complex appears to have 
a late onset in symptom resolution, but it has been suggested that 
this long-term therapy may be more effective.6,7.

Understanding the mechanism of action of a phytocomplex 
requires a view of the isolated functioning of each compound in the 
formulation. Table 2 summarize the main bioactive components 
involved in the mechanism of action of ASHMI and herbs that are 
part of the formulation.

Mechanism of Action Intervention References

ASHMI

- Inhibition of IL-4 and IL-5 production;

- Inhibition of IL-4 production;
- Inhibition of eotaxin-1 production;

- Blockade of airway hyper-reactivity, significantly reducing 
eosinophilic inflammation in the lung;
- TNF-α inhibition;
- Inhibition of IL-4 and IL-5 production;

Clinical trial with 91 humans, within 
a period of 4 weeks

Murine Th2 cells
Human lung fibroblast in vitro

Murine macrophages

[7]

[8]

[9]

Sophora 
flavescens

- Inhibition of the expression of pro-inflammatory cytokines 
(TNF-α, IL-6 and IL-8), by regulating the activation of 
MAPKs and NFkB;

- Suppresses the mast cell-dependent PCA reaction;
- Inhibits histamine release induced by the synthetic 
compound 48/80.

Clinical trial with 14 humans over a 
3-year period.

Human HMC-1 cells in culture.

[10]

[11]

Ganoderma 
lucidum

- Inhibition of TNF-α synthesis from macrophages when 
induced by LPS and PBMCs;

- Inhibition of eotaxin-1.

Human macrophages and PBMCs 
from asthma patients

Human lung fibroblasts in vitro.

[12]

[8]

Glycyrrhiza 
uralensis

- Inhibition of inflammatory cell infiltration;
- Decrease in oxidative stress;
- Reduction in the production of pro-inflammatory 
mediators (TNF-α, IL-1β).

Animals and models of 
angiotensin-II induced abdominal 
arctic aneurysm.

[14]

Table 2. ASHMI and its components: interventions and mechanism of action.

Sophora flavescens (Ku-Shen) an oriental herb that presents 
as bioactive components the alkaloids matrin and oxithrin, was 
evaluated in study carried out for 3 years, there was a significant 
decrease in daytime and nighttime asthma symptoms in patients 
who received the extract at a dose of 4g per capsule, in addition 
to a 21% increase in PEFR. Patients showed a progressive 
improvement in symptoms from the second week of treatment 
onwards, and a consequent improvement in quality of life. In 

addition, a safety profile of the herb was reported, with very low 
toxicity, with only five episodes of mild diarrhea being observed in 
the first week of therapy11. This component was also responsible 
for inhibiting airway smooth muscle contraction, an effect that is 
independent of the use of corticosteroids12.

Allergic asthma is mediated by eosinophils and mast cells, 
and with activation of the latter, TNF-a, and interleukins are 
released, playing an important role in allergic inflammation. The 
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effects of the species Sophora flavescens were demonstrated in 
a study based on the induction of stressors such as the synthetic 
compound 48/80, in which the inhibition of histamine release and 
PCA suppression by the use of Sophora flavescens was observed. 
Furthermore, other stressors such as PMA and A23187 tested 
using Sophora flavescens resulted in blocking the expression of 
TNF-α, IL-6 and IL-8 cytokines11.

Another component of ASHMI is the fungus Ganoderma lucidum 
(Ling-Zhi) which was tested in isolation due to its better efficacy in 
inhibiting the synthesis of TNF-α compared to other components 
of ASHMI. Among the 15 compounds isolated, GAC1 was the 
highlight in the suppression of TNF-α13. Eotaxin-1 is a chemokine 
produced in pulmonary fibroblasts, responsible for inducing the 
migration of eosinophils from the bloodstream to the lung, being 
an important factor in inflammatory mediation8. In this sense, it 
was seen that the ASHMI compound inhibited the production of 
this chemokine almost completely at high concentrations, as did 
Ling-Zhi alone8.

The component of ASHMI is the root of Glycyrrhiza uralensis 
(Gan-Cao), also known as licorice15, is traditionally used for 
asthma due to its anti-inflammatory action, related to the inhibition 
of inflammatory cell infiltration, decrease in oxidative stress and 
reduction in the synthesis of inflammatory mediators (TNF-α and 
IL-1β)16.

Therefore, based on cellular and molecular findings that try 
to explain, even partially, the isolated action of medicinal plants 
from ASHMI formulation, we suggest that the TCM formulation has 
beneficial effects in patients with asthma. 

CONCLUSION

This review indicates that the TCM formulation known as 
ASHMI can be useful in relieving asthma symptoms, also indicating 
positive aspects related to safety and tolerability, when compared 
to corticosteroids. 

However, the reduced number of publications on the subject, 
such as clinical trials, are importants limitations of this review, 
especially in relation to the evaluation of the effectiveness of 
corticosteroids when compared to the ASHMI formulation.
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