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Background

Over the past five years the Chinese herbal formula (CHF) medicine, Xiaoer-Feike granules (XFG), has become a widely used adjuvant therapy for acute lower respiratory infections (ALRI). Considering the rapid popularization and application of XFG, and the lack of systematic evidence evaluating its effectiveness and safety in treating ALRI, it is necessary to conduct a meta-analysis to determine its benefits for patients.



Methods

This study systematically identified randomized controlled trials (RCTs) of XFG treatments for ALRI through July 2019 using four English-databases (PubMed, Cochrane Library, Ovid, and Web of Science) and four Chinese-databases (Sino-med database, China National Knowledge Infrastructure (CNKI), VIP database, and the WANFANG database). We then performed a quality assessment and data analysis with Review Manager 5.3.5 and Stata 15.1.



Results

Twenty-one RCTs involving 3425 patients were randomly divided into an XFG group and a conventional medicine (CM) group. The results showed that the clinical efficacy rate (CER) of the XFG group was significantly higher than that of the CM group (RR=1.17, 95% CI =1.13-1.22, P< 0.00001). In comparison with the CM group, the XFG group had strikingly shortened: resolution time of cough (RTC) (MD = -1.92; 95% CI =-2.33, -1.51, P<0.00001); resolution time of rale (RTR) (MD = -1.68; 95% CI =-2.27, -1.10, P<0.00001); resolution time of fever (RTF) (MD = -1.46; 95% CI =-1.92, -1.00, P<0.00001); resolution time of inflammatory lesions (RTIL) (MD = -2.43, 95% CI =-2.94, -1.93, P< 0.00001); and hospital stays (HS) (MD = -2.26, 95% CI =-3.03, -1.49, P< 0.00001). At the cellular and molecular level, the CD4, CD8, CD4/CD8, IL-6, TNF-α, and CRP levels were significantly improved when CM was complemented with XFG. In addition, no significant difference was observed between the XFG and CM groups in terms of the adverse events (AE) (RR =0.97, 95% CI= 0.61-1.54, P= 0.89).



Conclusions

The findings of this meta-analysis support the use of XFG in the treatment of ALRI. However, these results should be treated with caution due to the significant heterogeneity and publication bias of existing data. Further well-designed and high-quality RCTs are needed to interrogate the efficacy and safety of XFG.
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Introduction

Acute lower respiratory infections (ALRI), primarily including pneumonia and bronchiolitis with typical clinical symptoms such as fever, cough, asthma, rale, and so forth, are among the most severe infectious diseases (Emam et al., 2019). ALRI leads to nearly one million deaths in children under five years of age every year, a much higher rate than all other childhood illnesses (UNICEF/WHO. UNICEF, 2016). Among ALRIs, pneumonia is the number one killer of children. In particular, ALRI primarily affects patients in developing countries due to limited health care and poorer control of infection risk factors. In some parts of the world, one child dies of pneumonia every 35 seconds, and the combined number in developing countries accounts for more than 99% of childhood pneumonia deaths (UNICEF/WHO. UNICEF, 2006). Despite a significant decline in child deaths from ALRI between 2000 and 2015, 19% of all childhood deaths were still attributable to ALRI (Bryce et al., 2005; Rudan et al., 2008). Children with ALRI not only endure a lower quality of life, these conditions can also cause significant medical and financial burdens on families and society (Jiang et al., 2016).

The pathogenic microorganisms of ALRI include bacteria (Streptococcus pneumoniae, Staphylococcus aureus, Escherichia coli, Klebsiella Pseudomonas aeruginosa, etc.), fungi (Candida albicans and aspergilloma), viruses (RSV, IFV, IFB, and CMV), mycoplasma, Chlamydia trachomatis, Rickettsia, and protozoal pneumonia. Bacterial and viral infections predominate ALRI. Currently, conventional medicines (CM) consist of defervescence, antitussive, expectorant (ambroxol and clenbuterol), aerosol, and anti-infection agents along with a variety of antibiotics, such as ceftriaxone sodium, ceftizoxime sodium, levofloxacin, and azithromycin, which have shown results in reducing ALRI mortality (He and Yang, 2018). However, because patients are often desperate for a speedy recovery, they are often irrationally prescribed antibiotics. This overuse of antibiotics worldwide has gradually enhanced the drug resistance of ALRI pathogens, which has significantly increased ALRI infection rates (Zhang L. et al., 2018). In the long run, the benefits from CM as led by antibiotics are likely to be challenged. Thus, research on novel therapies that can substantially enhance the effect of CM and reduce antibiotic use is of great social and clinical importance.

In recent years increasing numbers of parents in East Asia have sought complementary and alternative medicine for their children. In China, Chinese herbal formulas (CHFs), based on the basic theories of traditional Chinese medicine (TCM), are widely accepted and prescribed for children with ALRI. For example, XFG was first recorded in the 2015 edition of the Chinese pharmacopoeia and is one of the most effective CHFs used for ALRI. XFG consists of 22 ingredients: Ginseng radix et rhizoma, Poria, Atractylodis macrocephalae rhizoma, Citri reticulatae Pericarpium, Rhei radix et rhizome, Lycii cortex, Glehniae radix, Glycyrrhizae radix et rhizome, Artemisiae annuae herba, Ophiopogonis radix, Cinnamomic ramulus, Zingiberis rhizoma, Aconiti radix, Trichosanthis Fructus, Farfarae flos, Asteris radix et rhizome, Mori cortex, Astragali radix, Lycii fructu, Arisaema cum Bile, Galli gigerii endothelium corneum, and Trionycis carapax. XFG exerts its therapeutic effects mostly by inhibiting pathogenic microorganisms, enhancing immune function, reducing inflammation, relieving bronchospasm, and improving digestion and appetite (Chu, 2018; Hu et al., 2018; Wei and Li, 2018). Increasing numbers of clinical studies have indicated that XFG provides more benefits to preschool children with ALRI than CM alone (Yan, 2017). There is abundant evidence demonstrating that XFG can significantly shorten the duration of cough, asthma, fever, rale, hospital stays (HS), and antibiotic use and promote recovery from ALRI (Zhao and Chen, 2017; Liao and Lou, 2018). However, considering the rapid popularization and application of XFG, and the lack of systemic evidence to support the effectiveness and safety of XFG in treating ALRL, it is necessary to conduct a meta-analysis and rigorously assess the efficacy and safety of XFG to provide more objective and reliable evidence for the use of XFG in clinical settings.



Methods


Search Strategy

The databases we searched in this review included PubMed, WANFANG, Ovid, Web of Science, Cochrane Library, China National Knowledge Infrastructure (CNKI), VIP database, Sino-med database through July 2019. Considering that XFG was primarily used in China, we searched the above Chinese-language electronic databases to obtain as many clinical trials as possible. The search was restricted to trials published in Chinese and English. For the English-language databases, we used the following search strategies: Subject terms= (“Feike” or “pediatric lung cough” or “pediatric pulmonary cough”). For the Chinese databases, we used Subject terms= (“Xiaoer-Feike”). We also manually searched for articles that met our inclusion criteria from other sources that were not included in the above databases. Eligible studies were screened out by two reviewers independently. When a discrepancy occurred between the two investigators, it was resolved by discussion.



Article Inclusion and Data Extraction

This systematic review was conducted according to the Preferred Reporting Items for Systematic Review and Meta-Analyses Statement (PRISMA). We selected eligible studies based on the following inclusion criteria: (1) the experimental group was treated with the XFG included in the Chinese Pharmacopoeia (edition 2015) regardless of the pharmaceutical company, (2) the control group was treated with conventional medicines alone, and (3) the clinical efficacy rate (CER), resolution time of cough (RTC), resolution time of rale (RTR), resolution time of fever (RTF) and HS were used as the primary outcomes by referring to guidelines or consensus views or the evaluation criteria. (4) In addition to the CER, at least one other outcome was employed. The exclusion criteria were: (1) non-RCTs or only one outcome; (2) the XFG group received the combination treatment of XFG and acupuncture therapy or other TCM; (3) studies that did not have control groups, or studies in which control subjects received TCM treatment including herbal medicine, acupuncture, or acupoint injection therapy; (4) the XFG that was not recorded in the Chinese Pharmacopoeia; and (5) systematic review, important data reports, and case reports were addressed. Two reviewers independently checked for relevant literature, including the first author’s last name, year of publication, sample size, gender distribution, age, disease duration, intervention, duration of treatment, dose, outcomes and adverse events, and clinical diagnosis.



Quality Assessment

Two reviewers independently evaluated the methodological qualities of the trials according to the Cochrane manual. We identified a list of seven categories for risk of bias: selection bias, performance bias, detection bias, attrition bias, reporting bias, and other bias. Each item was classified into low bias risk, high bias risk, and unclear bias risk. Disagreements between the reviewers were settled through discussion.



Data Synthesis and Analysis

In this review, statistical analyses were conducted by a reviewer manager (version 5.3.5), and we used OR with 95% CI for the analyses of dichotomous data, whereas the continuous data were presented as MD or sMD with 95% CI. The data were merged according to the Mantel-Haenszel (fixed-effects) model and the DerSimonian and Laird (random-effects) model. The heterogeneity between studies was determined by the chi-square test. With the I2 statistic, an I2< 25% indicating that heterogeneity may not be important, values between 25% and 50% represent moderate inconsistency, and I2 > 50% suggest severe heterogeneity. We defined P≥ 0.1 and I2< 50 as indications that the results are consistent and that the fixed-effects model would be used, while I2> 50% was an indicator of significant heterogeneity among trials. Then, a random-effects model was used to pool the results to minimize the influence of potential clinical heterogeneity. We evaluated the robustness of publication bias and sensitivity analyses to evaluate the robustness of the merged results with Stata 15.1. All the statistical tests were two tailed, and the differences were statistically significant at P< 0.05.




Results


Search Results and Study Characteristics

A total of 272 papers were obtained from a database search of the following sources: Web of Science (n=0), Cochrane Library (n=2), Ovid (n=0), PubMed (n=0), CNKI (n=53), Sino-med (n=48), VIP (n=67), WANFANG (n=102), from which 129 duplicated publications were removed. Fifty-nine citations of irrelevant topics were excluded after reading the titles and abstracts (irrelevant studies (n=52), review studies (n=5), and animal test studies (n=2)), and 63 studies were ruled out following a screening of the full text (irrelevant interventions (n=39), not RCT studies (n=15), and conference papers (n=9). Finally, 21 RCTs published between 2014 and 2018 involving 3425 patients with ALRI were eligible according to the inclusion criteria. Two reviewers extracted data from the literature, including information on general trial characteristics (first author’s last name, publication date); baseline patient and disease data (number of patients in each group, age and disease course); interventions (XFG, conventional medicine, treatment duration, and dose), outcome definitions, detailed adverse reactions, and clinical diagnosis. The sample size was 60 to 600 with significant age differences. The treatment duration ranged from 5 to 14 days. The XFG was provided by two Chinese pharmaceutical companies, Tian-sheng Pharmaceutical Group co., LTD, and Chang-chun People Pharmaceutical g=Group co., LTD. Twelve trials reported a specific number of adverse events. Of the 21 trials, 14 included patients diagnosed with acute bronchitis, and the other 7 studies selected pneumonia patients. Generally, the basic characteristics of the two groups were consistent, and no significant difference was found before the intervention. The procedure of the literature search is shown in Figure 1, and the general characteristics of the selected studies are listed in Table 1.




Figure 1 | Flow chart of study selection.




Table 1 | The baseline Characteristics of the 21 studies.






Methodological Quality Assessment

The specific randomized methods were detailed in 11 studies by random number tables in the assessments of selection bias, and we considered them as low-risk (Wang and Guo, 2014; Li, 2015; Du, 2016; Ye and Zhen, 2016; Ma and Lu, 2017; Chu, 2018; Liao and Lou, 2018; Qian and Li, 2018; Wei and Li, 2018; Zhang and Guo, 2018; Zhang J. Q. et al., 2018). One study (Liu, 2015) was high-risk due to its use of the registration order to generate a random sequence. The remaining 9 articles did not offer any specific information regarding the generation of random sequences. Almost all the studies failed to give the specific allocation concealment, performance bias, and detection bias. The reporting bias was at high risk in 3 documents (Liu, 2015; Kong, 2016; Ye and Zhen, 2016) because they failed to report the pre-listed outcomes. On the whole, the 21 studies fell in the middle because of the high proportion of the unclear risk of biases in the majority of studies. The specific results of the bias assessment are summarized in Figure 2.




Figure 2 | Assessment of risk of bias in the 21 trials.




Primary Outcomes


CER

All the studies reported CER involving 1783 patients in the experimental groups who were treated with a combination of XFG and CM, and 1642 patients in the control groups were treated with CM alone. The heterogeneity test suggested that the fixed-effects model was more suitable (P=0.008, I2 = 48%). The result showed a statistically significant difference between the two groups, which indicated that adding XFG provided more benefits to ALRI patients. (RR=1.17, 95% CI =1.13-1.22, and P< 0.00001), and no significant difference was found between acute bronchitis and pneumonia groups (P= 0.37, I2 = 0%), as shown in Figure 3.




Figure 3 | Forest plot and subgroup analysis of the CER.





RTC

Eighteen studies used the RTC as an outcome after treatment (Wang and Guo, 2014; Li, 2015; Liu, 2015; Shang, 2015; Xu et al., 2015; Yan, 2015; Kong, 2016; Xiao and Li, 2016; Ye and Zhen, 2016; Ma and Lu, 2017; Yan, 2017; Zhao and Chen, 2017; Chu, 2018; He and Yang, 2018; Hu et al., 2018; Liao and Lou, 2018; Qian and Li, 2018; Wei and Li, 2018). An MD with a random-effects model was used to synthesize the data due to its striking heterogeneity (P<0.00001, I2 = 93%). The result suggested that the RTC of the XFG group was reduced more effectively than that of the CM group (MD = -1.92; 95% CI =-2.33, -1.51; and P<0.00001). Additionally, there was no significant difference between the two subgroups (p=0.40, I2 = 0%), as shown in Figure 4.




Figure 4 | Forest plot and subgroup analysis of the RTC.





RTR

The RTR was reported in 14 studies (Wang and Guo, 2014; Li, 2015; Liu, 2015; Shang, 2015; Yan, 2015; Kong, 2016; Xiao and Li, 2016; Ye and Zhen, 2016; Yan, 2017; Zhao and Chen, 2017; Chu, 2018; He and Yang, 2018; Hu et al., 2018; Qian and Li, 2018). The result indicated a significant difference between the two groups with significant heterogeneity, suggesting that the RTR of the XFG group was shorter than that of the CM group (MD = -1.68, 95% CI =-2.27, -1.10, and P<0.00001). No significant difference was observed between the two subgroups (P=0.81, I2 = 0%), as shown in Figure 5.




Figure 5 | Forest plot and subgroup analysis of the RTR.





RTF

Eleven studies employed the outcome of the RTF (Liu, 2015; Shang, 2015; Yan, 2015; Li, 2015; Xu et al., 2015; Xiao and Li, 2016; Yan, 2017; Zhao and Chen, 2017; He and Yang, 2018; Hu et al., 2018; Liao and Lou, 2018). In a pooled analysis of the 11 trials, the addition of XFG led to a greater decrease in the RTF when compared with the CM therapy alone (MD=-1.46, 95% CI =-1.92, -1.00, and P< 0.00001), with high heterogeneity (P< 0.00001, I2 = 96%), and there was no significant difference between the two subgroups (P=0.53, I2 = 0%), as shown in Figure 6.




Figure 6 | Forest plot and subgroup analysis of the RTF.






Secondary Outcomes


HS and RTIL

There were 3 RCTs (Liu, 2015; Yan, 2017; He and Yang, 2018) with a total of 365 patients on the HS (XFG group: 188 and CM group: 177). Compared with CM therapy alone, adding XFG to ALRI treatment significantly reduced the duration of the HS (MD = -2.26, 95% CI =-3.03, -1.49, P< 0.00001). Additionally, the RTIL was determined by X-ray in three studies involving 221 patients (Liu, 2015; Liao and Lou, 2018; Xu et al., 2015). The fixed-effects model was employed after a heterogeneity test (P=0.74; I2 = 0%). Significantly, the meta-analysis results favored the XFG group, indicating that the XFG group was better than the CM group at accelerating the disappearance of inflammatory lesions (MD = -2.43, 95% CI =-2.94, -1.93, and P< 0.00001), as shown in Figure 7.




Figure 7 | Forest plot and subgroup analysis of the HS and RTIL.







Immune Cells and Cytokines

At the cellular and molecular levels, the immune cells (CD4 and CD8) and cytokines (IL-6, TNF-α and CRP levels) were determined in some trials (Li, 2015; Du, 2016; Zhao and Chen, 2017; Ma and Lu, 2017; Hu et al., 2018; Zhang and Guo, 2018; Zhang J. Q. et al., 2018). The results suggested that the levels of CD4 (MD = -5.03, 95% CI =-7.19, -2.83, P< 0.00001), CD8 (MD = 3.69, 95% CI =2.28, 5.10, P< 0.00001), CD4/CD8 (MD = -0.39, 95% CI =-0.47, -0.30, P< 0.00001), IL-6 (sMD = -1.41, 95% CI =-2.11, -0.70, P=0.0001), TNF-α (MD = -4.64, 95% CI =-5.66, -3.62, P< 0.00001) and CRP (sMD = -3.80, 95% CI =-6.54, -1.07, P=0.006) were significantly improved when complemented with XFG, indicating that adding XFG greatly reduced inflammation and enhanced the immune functions of the patient, as shown in Figure 8.




Figure 8 | Forest plot and meta-analysis of CD4, CD8, CD4/CD8, IL-6, TNF-α, and CRP levels.





Adverse Events

Adverse events were mentioned in fifteen trials (Liu, 2015; Xu et al., 2015; Yan, 2015; Du, 2016; Ye and Zhen, 2016; Ma and Lu, 2017; Yan, 2017; Zhao and Chen, 2017; Chu, 2018; He and Yang, 2018; Hu et al., 2018; Liao and Lou, 2018; Wei and Li, 2018; Zhang J. Q. et al., 2018; Zhang and Guo, 2018). However, the remaining six trials did not record any adverse reaction information. Only three of the fifteen trials reported that there were no serious adverse reactions (Xu et al., 2015; Du, 2016; Zhang J. Q. et al., 2018). One of the trials reported mild gastrointestinal discomfort without statistics. Therefore, twelve studies detailed adequate information on adverse events (XFG: 32/801, 4.0%; CM: 32/784, 4.1%), and three reported no adverse events during trials (Yan, 2015; Hu et al., 2018; Wei and Li, 2018). The most frequent adverse reactions mentioned in these studies were gastrointestinal discomfort symptoms (nausea, diarrhea, and emesis) and dizziness, headache, and rash. In addition, one trial (Zhang and Guo, 2018) reported 3 cases with electrolyte disturbance (XFG: 1/47, 2.1%; CM: 2/46, 4.3%). In general, all the adverse reactions were mild, and no serious adverse reactions were reported. The pooled result indicated no statistical difference between the two groups, suggesting that adding XFG did not increase the adverse events (RR =0.97, 95% CI= 0.61-1.54, and P= 0.89), as shown in Figure 9.




Figure 9 | Forest plot and meta-analysis of adverse events.





Subgroup Analysis

Subgroup analyses of the treatment durations were introduced to determine the subgroup differences according to the primary outcomes, including the CER, RTC, RTR, and RTF. For the CER, RTC, and RTR, the results across the various subgroups were highly consistent, and the benefits of XFG were significant. However, a significant difference was observed between the “5-8 days” and “14 days” groups in terms of the RTF. Generally, the “14 day” group showed a lower effect size value and a narrower confidence interval than that of the “5-8 days” group, which indicated that “14 days” of treatment was more likely to bring the maximum therapeutic effect to the ALRI patients in terms of improving the RTF. Despite the significant difference favoring the 14-day group, it is unreasonable to conclude that 14 days of XFG was more effective than 5-8 days because the number of studies between subgroups varied widely, and there are some differences between bronchitis and pneumonia. In terms of the dose, most studies followed the packaging instructions for the drug provided by the two pharmaceutical companies (ages: 0-1 (2g); 1-4 (3g); 5-8 (6g), tid, PO). Therefore, considering the large age difference between the studies and the ALRI severity difference, it is reasonable to adjust the medication according to different conditions, as shown in Table 2.


Table 2 | Subgroup analysis for treatment duration.





Sensitivity Analysis

Stata 15.1 was employed for sensitivity analysis of the primary outcomes including the CEF, RTC, RTR, and RTF. The centralized small circles in the sensitivity analysis plots suggested that the results were not reversed by removing any study for each outcome, indicating that the results were reliable, as shown in Figure 10.




Figure 10 | Sensitivity analysis plots of (A) CER, (B) RTC, (C) RTR, and (D) RTF.





Publication Bias

We used Stata15.1 software to detect possible publication bias according to primary outcomes, and the trim and filling method was used to cope with the striking publication bias if the P<0.05. The result of Egger’s test suggested that there was no publication bias in terms of the RTC (P >| t |=0.542, 95% CI= −2.6 to 4.79) and RTF (P >| t |=0.48, 95% CI= -4.17 to 8.21). However, significant publication bias was observed in the CER (P >| t |=0.0001, 95% CI= 1.61-2.84) and the RTR (P >| t |=0.04, 95% CI= 0.35 to 12.56). The trim and filling method was then used to evaluate the reliability of results affected by significant publication bias. After two iterations, no potential missing study was filled. The result suggested that the MD and 95% CI of the RTR (MD = -1.68; 95% CI=-2.26 to -1.0; P<0.0001) vs. (MD = -1.68; 95% CI=-2.26 to -1.0; P<0.0001) before and after applying the trim and filling method was consistent, indicating that the result was stable without a flip. For the CER, after four iterations, nine studies marked with squares were filled in. The results showed that the RR and 95% CI (RR=1.17, 95% CI =1.13-1.22, P< 0.00001) versus (RR = 1.13; 95% CI=1.09-1.17; P<0.0001) before and after applying the trim and filling method was consistent. Generally, the publication bias induced by CER and RTR had no significant effect on the pooled results, as shown in Figure 11.




Figure 11 | Egger’s publication bias plots of the (A) CER, (B) RCT, (C) RTR, (D) RTF, and filled funnel plots of the (E) CER, and (F) RTR.






Discussion

This meta-analysis assessed the evidence from 21 RCTs. A total of 3425 ALRI patients were randomly assigned to receive either an XFG addition with CM or CM alone. The findings of this study suggested that XFG supplementation of the ALRI treatment was effective and safe, and it was associated with significant improvements in the RTC, RTR, RTF, RTIL, CD4, CD8, IL-6, TNF-α, and CRP. Both the symptoms and immunity-related outcomes of the patients were significantly improved when CM was complemented with XFG, which indirectly reduced the use of antibiotics. However, substantial heterogeneity was present in the three primary outcomes (RTC, RTR, and RTF). According to the sensitivity analysis, two studies (Li, 2015; Yan, 2017) significantly increased the overall heterogeneity. A possible explanation for this finding is that Li, 2015 had a larger sample size compared with the other 20 included studies, while Yan, 2017 had a small sample size. In addition, differences in age and the severity of the disease appear to be another important source of heterogeneity.

XFG is a patented preparation. Two Chinese pharmaceutical companies, Tian-sheng Pharmaceutical Group Co., LTD, and Chang-chun People Pharmaceutical Group Co., LTD, produce XFG according to the guidelines outlined in the latest edition of the Chinese pharmacopoeia, which consists of Ginseng radix et rhizoma, Poria, Atractylodis macrocephalae rhizoma, Citri reticulatae pericarpium, Rhei radix et rhizome, Lycii cortex, Glehniae radix, Glycyrrhizae radix et rhizome, Artemisiae annuae herba, Ophiopogonis radix, Cinnamomic ramulus, Zingiberis rhizoma, Aconiti radix, Trichosanthis fructus, Farfarae flos, Asteris radix et rhizome, Mori cortex, Astragali radix, Lycii fructu, Arisaema cum Bile, Galli gigerii endothelium corneum, Trionycis carapax, and saccharose. The procedure for making this preparation is as follows. First, ten herbs are mixed, including Astragali radix, Lycii cortex, Glehniae radix, Glehniae radix, Glycyrrhizae radix et rhizome, Artemisiae annuae herba, Cinnamomic ramulus, Trichosanthis fructus, Asteris radix et rhizome, and Mori cortex. They are decocted with water twice, for 2 hours per decoction, and the decoctions are combined, filtered, and concentrated to form a thin extract with a relative density of 1.26-1.30 (80°C). Second, the other twelve ingredients are pulverized into a powder. Third, in addition to the above thin extract, the powder and saccharose are mixed, dried, and made to reach 1000g. This preparation method for XFG is stable and repeatable (Figure 12).




Figure 12 | XFG and its instructions from (A) Tian-sheng Pharmaceutical Group Co., LTD, Chong-qing, China, and (B) Chang-chun People Pharmaceutical Group Co., LTD, Chang-chun, China.



The primary pharmacological effects of the 22 ingredients include lung injury protection, enhancing immune function, anti-microbial, anti-inflammatory, and anti-asthmatic activities, neuroprotection, and antitussive and expectorant effects. The majority of the 22 ingredients have strong anti-microbial and anti-inflammatory properties, which significantly enhanced resistance to pathogenic microorganisms in ALRI patients. Seven herbs, namely, Citri reticulatae pericarpium, Glycyrrhizae radix et rhizome, Glycyrrhizae radix et rhizome, Trichosanthis fructus, Farfarae flos, Trichosanthis fructus, and Mori cortex, are widely used for antitussive, expectorant, and anti-asthmatic effects by TCM physicians for thousands of years. Modern pharmacology has also confirmed these effects on respiratory disease (Ruan and Yue, 2004; Shi et al., 2009; Sun et al., 2012; Wang et al., 2014; Kim et al., 2017; Singh et al., 2018; Fu et al., 2019; Li et al., 2019). Seven ingredients (Ginseng radix et rhizoma, Poria, Atractylodis macrocephalae rhizoma, Ophiopogonis radix, Astragali radix, Astragali radix, and Trionycis carapax) showed biological activity in immune enhancement, especially Ginseng radix et rhizome, which significantly increased the viability and proliferation of spleen cells by promoting proliferation from CD19(+) B cells and increased the surface expression of CD25, CD69, and interleukin-2, which significantly enhanced the immune system of ALRI patients. Two herbs (Lycii cortex and Cinnamomic ramulus) showed striking neuroprotection effects, with kukoamine A (Zhang et al., 2016) from Cortex lycii reducing the malondialdehyde level and increasing the glutathione level, superoxide dismutase, catalase (CAT) activities, and the expression of BDNF. Three herbs significantly improved acute lung injury in mice (Asteris radix et rhizome, Astragali radix, and Lycii fructus) due to mechanisms that enhanced the activation of Nrf2, inducing human cathelicidin antimicrobial peptide LL-37 in respiratory epithelial cells, promoting the repair of vascular endothelial cells, and inhibiting NF-κB signaling pathway. On the whole, the TCM efficacy of XFG was consistent with its pharmacological effects, and XFG plays a therapeutic role through coordinated cooperation among the 22 ingredients. Therefore, based on TCM theory, through a multiple-target pathway, multi-level and holistic therapy, XFG was found to be a reliably effective and safe complementary therapy in ALRI treatment, as shown in Tables 3, 4.


Table 3 | Applications of the 22 ingredients of XFG in traditional Chinese medicine.




Table 4 | The general characters of XFG.







Primary Chemical Compositions

HPLC analysis was performed to determine the primary chemical compositions of XFG. We determined a total of 17 chemical compounds (hesperidin, nobiletin, tangeretin, aoleemodin, emodin, rhein, chrysophanol, physcion, ginsenoside Rg1, ginsenoside Re, ginsenoside Rb1, atractylenolide I, atractylenolide III, shionone, chlorogenic acid, scopoletin, and tussilagone). After a comparison with the respective reference samples, fourteen potential active compounds were detected, as shown in Table 5.


Table 5 | Primary chemical compositions of XFG.







Implications for Further Study

This review has evaluated the curative effects of XFG, but most of the included studies used CER, RTC, RTR, and RTF as the primary outcomes. A few studies reported on the immune cells (CD4, CD8, and WBC) and cytokine levels (TNF-α, INF-γ, IL-4, IL-6, IL-8, IL-10, and CRP, etc.), (Li, 2015; Du, 2016; Ma and Lu, 2017; Zhao and Chen, 2017; Hu et al., 2018; Zhang and Guo, 2018; Zhang J. Q. et al., 2018). This indicates that the therapeutic mechanisms of XFG are associated with immune enhancement and inflammation reduction. However, this explanation is far from conclusive, because these cellular and molecular parameters were only reported in three studies. The therapeutic effects of XFG are multiple-target, multi-level, and holistic, and therefore, at the cellular and molecular levels, the mechanisms of action of XFG warrant further investigation. Although the evidence analyzed in this study indicated that XFG is an effective and safe adjuvant therapy in treating ALRI, we found significant heterogeneity and publication bias. Therefore, high-quality, multicenter, double-blind RCTs are needed to provide reliable evidence that will guide the rational use of XFG in clinical settings.



Limitations

Several limitations should be highlighted in our meta-analysis. First, we searched only the primary English and Chinese databases. Therefore, some studies that meet our inclusion criteria in other languages or databases may have been excluded. All the included trials declared randomizations, but only eleven studies described a specific randomization method. Blinded assessments were not detailed in all the included documents, which may have exerted a potential impact on the objectivity of the ALRI outcomes. Second, the inclusion criteria of these studies had small sample sizes with low-quality designs, which may have led them to overvalue the benefits of XFG. Additionally, there may be a degree of selective reporting bias because the majority of studies were not officially registered. Third, only a few eligible studies reported the HS, RTIL, cellular, and cytokine outcomes. Fourth, six papers did not mention any information on adverse reactions. Thus, insights as to the safety of using XFG to treat ALRI are limited. Fifth, although the RTC and RTR were widely used to evaluate the curative effect of XFG for ALRI in hospitalized patients, this was still somewhat subjective. Although these limitations may undermine the quality of the evidence, the trials are nevertheless comparable, and the documents were selected using strict inclusion criteria. Since the patients of the selected studies were primarily from China, the conclusion of this meta-analysis might not apply to other ethnic groups. Therefore, large sample trials of a higher-quality, with well-designed considerations of different ethnic groups should be conducted in the future to provide more reliable evidence regarding the efficacy and safety of using XFG to treat ALRI.




Conclusion

The findings of this meta-analysis support the use of XFG in the treatment of ALRI. However, the results should be treated with caution due to the significant heterogeneity and publication bias of the studies examined. Therefore, further well-designed and high-quality RCTs are needed to interrogate the efficacy and safety of XFG.



Data Availability Statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation, to any qualified researcher.



Author Contributions

QY and LL conceived this review and completed the manuscript. DL performed the literature searches electronically and manually. DY and LC performed the study selection and data extraction and assessed the risk of bias. Y-pL and H-pC critically revised the paper. All authors contributed to the article and approved the submitted version.



Funding

This study was funded by the National Natural Science Foundation of China (No.: 81973436) and Research Premotion Project of Chengdu University of TCM (No: CXTD2018011).



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fphar.2020.496348/full#supplementary-material



References

 Ahn, C. B., and Je, J. Y. (2012). Anti-inflammatory activity of the oriental herb medicine, Arisaema cum Bile, in LPS-induced PMA-differentiated THP-1 cells. Immunopharmacol. Immunotoxicol. 34, 379–384. doi: 10.3109/08923973.2011.608683

 Albano, M., Crulhas, B. P., Alves, F. C. B., Pereira, A. F. M., Andrade, B. F. M. T., Barbosa, L. N., et al. (2019). Antibacterial and anti-biofilm activities of cinnamaldehyde against S. epidermidis. Microb. Pathog. 126, 231–238. doi: 10.1016/j.micpath.2018.11.009

 Arokiyaraj, S., Vincent, S., Saravanan, M., Lee, Y., Oh, Y. K., and Kim, K. H. (2017). Green synthesis of silver nanoparticles using Rheum palmatum root extract and their antibacterial activity against Staphylococcus aureus and Pseudomonas aeruginosa. Artif. Cells Nanomed. Biotechnol. 45, 372–379. doi: 10.3109/21691401.2016.1160403

 Bose, S., and Kim, H. (2013). Evaluation of In Vitro Anti-Inflammatory Activities and Protective Effect of Fermented Preparations of Rhizoma Atractylodis Macrocephalae on Intestinal Barrier Function against Lipopolysaccharide Insult. Evid.-Based Comple. Alt. 2013, 1–16. doi: 10.1155/2013/363076

 Bryce, J., Boschi-Pinto, C., Shibuya, K., and Black, R. E. (2005). WHO estimates of the causes of death in children. Lancet 365, 1147–1152. doi: 10.1016/S0140-6736(05)71877-8

 Casquete, R., Castro, S., Martín, A., Ruiz-Moyano Seco de Herrera, J., Saraiva, R., Córdoba, M., et al. (2015). Evaluation of the effect of high pressure on total phenolic content, antioxidant and antimicrobial activity of citrus peels. Innovative Food Sci. Emerg. Technol. 31, 37–44. doi: 10.1016/j.ifset.2015.07.005

 Charlie-Silva, I., and Fraceto, L. F. (2018). Progress in nano-drug delivery of artemisinin and its derivatives: towards to use in immunomodulatory approaches. Artif. Cells Nanomed. Biotechnol. 16, 1–10. doi: 10.1080/21691401.2018.1505739

 Chen, J. N., Shan, G. S., Zhao, Q. M., Jia, T. Z., and Gao, H. (2017). Comparison on bile acids and clearing heat effects among Arisaema cum Bile processed with different biles. Drugs Clin. 32, 567–571. doi: 10.7501/j.issn.1674-5515.2017.04.004

 Chen, L., Li, W., Qi, D., and Wang, D. (2018). Lycium barbarum polysaccharide protects against LPS-induced ARDS by inhibiting apoptosis, oxidative stress, and inflammation in pulmonary endothelial cells. Free Radic. Res. 52, 480–490. doi: 10.1080/10715762.2018.1447105

 Chen, Y., Dong, J., Liu, J., Xu, W., Wei, Z., Li, Y., et al. (2019). Network Pharmacology-Based Investigation of Protective Mechanism of Aster tataricus on Lipopolysaccharide-Induced Acute Lung Injury. Int. J. Mol. Sci. 20, 543–558. doi: 10.3390/ijms20030543

 Cheng, Y., Mai, J. Y., Hou, T. L., Ping, J., and Chen, J. J. (2016). Antiviral activities of atractylon from Atractylodis Rhizoma. Mol. Med. Rep. 14, 3704–3710. doi: 10.3892/mmr.2016.5713

 Cheng, X., Liao, M., Diao, X., Sun, Y., and Zhang, L. (2018). Screening and identification of metabolites of two kinds of main active ingredients and hepatotoxic pyrrolizidine alkaloids in rat after lavage Farfarae Flos extract by UHPLC-Q-TOF-MS mass spectrometry. Biomed. Chromatogr. 32. doi: 10.1002/bmc.4047

 Chu, L. F. (2018). Clinical effect of Xiaoer-Feike granules in convalescence of coughing due to wind-heat. Shenzhen J. Integrated Tradit. Chin. Western Med. 28, 25–26. doi: 10.16458/j.cnki.1007-0893.2018.08.011

 Du, J. (2016). Chinese medicine pediatric pulmonary cough particles in adjuvant therapy for acute bronchitis in children. Chin. Arch. Tradit. Chin. Med. 34, 2076–2078. doi: 10.13193/j.issn.1673-7717.2016.11.042

 Efferth, T. (2018). Beyond malaria: The inhibition of viruses by artemisinin-type compounds. Biotechnol. Adv. 36, 1730–1737. doi: 10.1016/j.biotechadv.2018.01.001

 Emam, A. A., Shehab, M. M. M., Allah, M., Elkoumi, M. A., Abdelaal, N. M., Mosabah, A. A. A., et al. (2019). Interleukin-4 -590C/T gene polymorphism in Egyptian children with acute lower respiratory infection: A multicenter study. Pediatr. Pulmonol. 54, 297–302. doi: 10.1002/ppul.24235

 Friedman, M. (2017). Chemistry, Antimicrobial Mechanisms, and Antibiotic Activities of Cinnamaldehyde against Pathogenic Bacteria in Animal Feeds and Human Foods. J. Agric. Food. Chem. 65 (48), 10406–10423. doi: 10.1021/acs.jafc.7b04344

 Fu, M., Zou, B., An, K., Yu, Y., Tang, D., Wu, J., et al. (2019). Anti-asthmatic activity of alkaloid compounds from Pericarpium Citri Reticulatae (Citrus reticulata ‘Chachi’). Food. Funct. 10, 903–911. doi: 10.1039/c8fo01753k

 Giner, E. M., Máñez, S., Recio, M. C., Giner, R. M., Cerdá-Nicolás, M., and Ríos, J. L. (2000). In vivo studies on the anti-inflammatory activity of pachymic and dehydrotumulosic acids. Planta. Med. 66, 221–227. doi: 10.1055/s-2000-8563

 Guo, L., Sun, Y. L., Wang, A. H., Xu, C. E., and Zhang, M. Y. (2012). Effect of polysaccharides extract of rhizoma atractylodis macrocephalae on thymus, spleen and cardiac indexes, caspase-3 activity ratio, Smac/DIABLO and HtrA2/Omi protein and mRNA expression levels in aged rats. Mol. Biol. Rep. 39, 9285–9290. doi: 10.1007/s11033-012-1677-x

 Guo, Y., Fu, R., Qian, Y., Zhou, Z., Liu, H., Qi, J., et al. (2019). Comprehensive screening and identification of natural inducible nitric oxide synthase inhibitors from Radix Ophiopogonis by off-line multi-hyphenated analyses. J. Chromatogr. A. 1592, 55–63. doi: 10.1016/j.chroma.2019.01.029

 Ha, S. K., Park, H. Y., Eom, H., Kim, Y., and Choi, I. (2012). Narirutin fraction from citrus peels attenuates LPS-stimulated inflammatory response through inhibition of NF-kappa B and MAPKs activation. Food Chem. Toxicol. 50, 3498–3504. doi: 10.1016/j.fct.2012.07.007

 Hadjipavlou-Litina, D., Garnelis, T., Athanassopoulos, C. M., and Papaioannou, D. (2009). Kukoamine A analogs with lipoxygenase inhibitory activity. J. Enzyme. Inhib. Med. Chem. 24, 1188–1193. doi: 10.1080/14756360902779193

 Hagenlocher, Y., Feilhauer, K., Schäffer, M., Bischoff, S. C., and Lorentz, A. (2016). Citrus peel polymethoxyflavones nobiletin and tangeretin suppress LPS- and IgE-mediated activation of human intestinal mast cells. Eur. J. Nutr. 56, 1609–1620. doi: 10.1007/s00394-016-1207-z

 Han, S. H., Lee, H. H., Lee, I. S., Moon, Y. H., and Woo, E. R. (2002). A new phenolic amide from Lycium chinense Miller. Arch. Pharm. Res. 25, 433–437. doi: 10.1007/BF02976596

 He, R., and Yang, Z. Y. (2018). Observation on the efficacy of Xiaoer-Feike particles as adjuvant treatment for bronchopneumonia in children. J. Qiqihar Med. Univ. 39, 1126–1127. doi: 10.3969/j.issn.1002-1256.2018.10.004

 Hu, X. L., Niu, Y. X., Zhang, Q., Tian, X., Gao, L. Y., Guo, L. P., et al. (2015). Neuroprotective effects of Kukoamine B against hydrogen peroxide-induced apoptosis and potential mechanisms in SH-SY5Y cells. Environ. Toxicol. Pharmacol. 40, 230–240. doi: 10.1016/j.etap.2015.06.017

 Hu, B., Guo, Q., and Wang, X. W. (2018). Clinical study on Xiaoer-Feike granules combined with terbutaline in treatment of acute bronchial pneumonia in children. Drugs Clin. 33, 2576–2580. doi: 10.7501/j.issn.1674-5515.2018.10.023

 Huang, X. Z., and Yao, D. J. (1984). Trichosanthis injection is mainly used to treat asthmatic bronchitis and pulmonary heart disease asthma in 40 cases. Beijing J. Tradit. Chin. Med. 25, 22–22.


 Huang, G. J., Deng, J. S., Liao, J. C., Hou, W.-C., Wang, S.-Y., Sung, P.-J., et al. (2012). Inducible nitric oxide synthase and cyclooxygenase-2 participate in anti-inflammatory activity of imperatorin from Glehnia littoralis. J. Agric. Food. Chem. 60, 1673–1681. doi: 10.1021/jf204297e

 Jiang, W. J., Yin, F., and Zhou, W. F. (2016). Clinical significance of different virus load of human bocavirus in patients with lower respiratory tract infection. Sci. Rep. 6. doi: 10.1038/srep20246

 Jung, J. S., Shin, J. A., Park, E. M., Lee, J. E., Kang, Y. S., Min, S. W., et al. (2010). Anti-inflammatory mechanism of ginsenoside Rh1 in lipopolysaccharide-stimulated microglia: critical role of the protein kinase A pathway and hemeoxygenase-1 expression. J. Neurochem. 115, 1668–1680. doi: 10.1111/j.1471-4159.2010.07075.x

 Keser, S., Keser, F., Karatepe, M., Kaygili, O., Tekin, S., Turkoglu, I., et al. (2019). Bioactive contents, In vitro antiradical, antimicrobial and cytotoxic properties of rhubarb (Rheum ribes L.) extracts. Nat. Prod. Res. 19, 1–5. doi: 10.1080/14786419.2018.1560294

 Khiveh, A., Hashempur, M. H., Shakiba, M., Lotfi, M. H., Shakeri, A., Kazemeini, S., et al. (2017). Effects of rhubarb (Rheum ribes L.) syrup on dysenteric diarrhea in children: a randomized, double-blind, placebo-controlled trial. J. Integr. Med. 15, 365–372. doi: 10.1016/S2095-4964(17)60344-3

 Kim, Y. R., and Yang, C. S. (2018). Protective roles of ginseng against bacterial infection. Microb. Cell. 5, 472–481. doi: 10.15698/mic2018.11.654

 Kim, H. J., Lee, H. J., Jeong, S. J., Lee, H. J., Kim, S. H., and Park, E. J. (2011). Cortex Mori radicis extract exerts antiasthmatic effects via enhancement of CD4(+) CD25(+) Foxp3(+) regulatory T cells and inhibition of Th2 cytokines in a mouse asthma model. J. Ethnopharmacol. 138, 40–46. doi: 10.1016/j.jep.2011.08.021

 Kim, S. H., Hong, J. H., Lee, J. E., and Lee, Y. C. (2017). 18β-Glycyrrhetinic acid, the major bioactive component of glycyrrhizae radix, attenuates airway inflammation by modulating Th2 cytokines, GATA-3, STAT6, and Foxp3 transcription factors in an asthmatic mouse model. Environ. Toxicol. Pharmacol. 52, 99–113. doi: 10.1016/j.etap.2017.03.011

 Ko, E. J., and Joo, H. G. (2010). Stimulatory Eeffets of Ginsan on the proliferation and Viability of Mouse Spleen Cells. Korean J. Physiol. Pharmacol. 14, 133–137. doi: 10.4196/kjpp.2010.14.3.133

 Kong, J. (2016). The curative effect of Xiaoer-Feike granules on acute children bronchitis. J. Today Health 15, 45–45.


 Lee, D. G., Park, Y., Kim, M. R., Jung, H. J., Seu, Y. B., Hahm, K.-S., et al. (2004). Anti-fungal effects of phenolic amides isolated from the root bark of Lycium chinens. Biotechnol. Lett. 26, 1125–1130. doi: 10.1023/B:BILE.0000035483.85790.f7

 Lee, J. H., Kim, Y. G., Choi, P., Ham, J., Park, J. G., and Lee, J. (2018). Antibiofilm and antivirulence activities of 6-gingerol and 6-shogaol against candida albicans due to hyphal inhibition. Front. Cell. Infect. Microbiol. 8, 299. doi: 10.3389/fcimb.2018.00299

 Li, W. X., Li, F. Y., and Li, D. (2008). Comparative study on the influence of aqueous extracts from different processed endothelium corneum gigeriae gallis ongastric juice and pepsinum. Hunan J. Tradit. Chin. Med. 24, 100–101. doi: 10.16808/j.cnki.issn1003-7705.2008.02.065

 Li, R., Sakwiwatkul, K., Yutao, L., and Hu, S. (2009). Enhancement of the immune responses to vaccination against foot-and-mouth disease in mice by oral administration of an extract made from Rhizoma Atractylodis Macrocephalae (RAM). Vaccine 27, 2094–2098. doi: 10.1016/j.vaccine.2009.02.002

 Li, Y., Meng, T., Hao, N., Tao, H., Zou, S., Li, M., et al. (2017). Immune regulation mechanism of Astragaloside IV on RAW264.7 cells through activating the NF-κB/MAPK signaling pathway. Int. Immunopharmacol. 49, 38–49. doi: 10.1016/j.intimp.2017.05.017

 Li, J., Gao, L., and Gao, Y. (2018a). Exploration in targets action of antitussive and expectorant bioactive components from Farfarae Flos based on network pharmacology. Chin. Tradit. Herbal Drugs 49, 179–187. doi: 10.7501/j.issn.0253-2670.2018.01.025

 Li, J., Zhang, Z. Z., Lei, Z. H., Qin, X. M., and Li, Z. Y. (2018b). NMR based metabolomic comparison of the antitussive and expectorant effect of Farfarae Flos collected at different stages. J. Pharm. Biomed. Anal. 150, 377–385. doi: 10.1016/j.jpba.2017.12.028

 Li, Z., Liu, Z., Uddandrao, V. V. S., Ponnusamy, P., Balakrishnan, S., Brahmanaidu, P., et al. (2019). Asthma-alleviating potential of 6-gingerol: effect on cytokines, related mRNA and c-Myc, and NFAT1 expression in ovalbumin-sensitized asthma in rats. J. Environ. Pathol. Toxicol. Oncol. 38, 41–50. doi: 10.1615/JEnvironPatholToxicolOncol.2018027172

 Li, J. (2015). Clinical study on Xiaoer-Feike granules combined with western medicine in the treatment of pneumonia with lung spleen qi deficiency syndrome in 300 cases. J. New Chin. Med. 47, 156–158. doi: 10.13457/j.cnki.jncm.2015.12.069

 Liao, Z., and Lou, L. Y. (2018). Study on the effect of Xiaoer-Feike granules as adjuvant treatment for children with mycoplasma pneumonia and the influence on the APC and IL-1R1. Maternal Child Health Care China. 33, 369–37. doi: 10.7620/zgfybj.j.issn.1001-4411.2018.02.44

 Liu, Y. M., Liu, B., and Wang, J. F. (2005). Extraction of crude polysaccharide from Radix Glehniae and its effect on Yin deficiency mice. Chin. J. Biol. Med. 26, 224–225. doi: 10.3969/j.issn.1005-1678.2005.04.012

 Liu, K. Y., Zhou, B., and Liu, H. J. (2011). Study on preparation technique and quality control of Ziwan-Zhike dropping pills. Chin. J. Exp. Tradit. Med. Formulae. 17, 19–22. doi: 10.3969/j.issn.1005-9903.2011.13.006

 Liu, D., Su, J., Lin, J., Qian, G., Chen, X., Song, S., et al. (2018). Activation of AMPK-dependent SIRT-1 by astragalus polysaccharide protects against ochratoxin A-induced immune stress in vitro and in vivo. Int. J. Biol. Macromol. 120, 683–692. doi: 10.1016/j.ijbiomac.2018.08.156

 Liu, W. G. (2015). Observation of efficacy of pediatric lung cough granules in treatment of children with acute bronchitis. Eval. Anal. drug-use hospitals China. 15, 1173–1175. doi: 10.14009/j.issn.1672-2124.2015.09.016

 Lu, X., Tong, W., Wang, S., Li, J., Zheng, J., Fan, X., et al. (2017). Comparison of the chemical consituents and immunomodulatory activity of ophiopogonis radix from two different producing areas. J. Pharm. Biomed. Anal. Feb 5 134, 60–70. doi: 10.1016/j.jpba.2016.11.025

 Ma, W. G., and Lu, Y. F. (2017). Mechanism and effect of Xiaoer-Feike granules on post-infection cough. Chin. J. Exp. Tradit. Med. Formulae. 23, 204–209. doi: 10.13422/j.cnki.syfjx.2017140204

 Park, E. K., Choo, M. K., Han, M. J., and Kim, D. H. (2004). Ginsenoside Rh1 possesses antiallergic and anti-inflammatory activities. Int. Arch. Allergy Immunol. 133, 113–120. doi: 10.1159/000076383

 Prieto, J. M., Recio, M. C., Giner, R. M., Máñez, S., Giner-Larza, E. M., and Ríos, J. L. (2003). Influence of traditional Chinese anti-inflammatory medicinal plants on leukocyte and platelet functions. J. Pharm. Pharmacol. 55, 1275–1282. doi: 10.1211/0022357021620

 Qian, X. M., and Li, T. (2018). Xiaoer-Feike granules in the treatment of infantile acute bronchitis for 98 Cases. Chin. Med. Modern Distance Educ. China. 16, 44–46. doi: 10.3969/j.issn.1672-2779.2018.02.019

 Qin, L., Tan, H. L., Wang, Y. G., Xu, C. Y., Feng, J., Li, M., et al. (2018). Astragalus membranaceus and Salvia miltiorrhiza ameliorate lipopolysaccharide-induced acute lung injury in rats by regulating the Toll-like receptor 4/Nuclear factor-kappa B signaling pathway. Evid.-Based Comple. Alt. 2018:3017571. doi: 10.1155/2018/3017571

 Ruan, Y., and Yue, X. (2004). Study on the effect of cough and expectoration of decoction of Trichosanthis Fructus. Forum. Tradit. Chin. Med. 19, 48.


 Rudan, I., Boschi-Pinto, C., Biloglav, Z., Mulholand, K., and Campbell, H. (2008). Epidemiology and etiology of childhood pneumonia. Bull. WHO. 86, 408–416. doi: 10.1097/INF.0b013e3181950942

 Shang, Y. L. (2015). The curative effect of Xiaoer-Feike granules on acute children bronchitis. J. Med. Aesthetics Beauty 6, 739–739.


 Shi, Q., Liu, Z., Yang, Y., Geng, P., Zhu, Y. Y., Zhang, Q., et al. (2009). Identification of anti-asthmatic compounds in Pericarpium citri reticulatae and evaluation of their synergistic effects. Acta Pharmacol. Sin. 30, 567–575. doi: 10.1038/aps.2009.36

 Singh, R. P., Gangadharappa, H. V., and Mruthunjaya, K. (2018). Phytosome complexed with chitosan for gingerol delivery in the treatment of respiratory infection: In vitro and in vivo evaluation. Eur. J. Pharm. Sci. 122, 214–229. doi: 10.1016/j.ejps.2018.06.028

 Smolarz, H. D., Swatko-Ossor, M., Ginalska, G., and Medyńska, E. (2013). Antimycobacterial effect of extract and its components from Rheum rhaponticum. J. AOAC Int. 96, 155–160. doi: 10.5740/jaoacint.12-010

 Su, G., Chen, X., Liu, Z., and Yang, L. (2015). Oral Astragalus (Huang qi) for preventing frequent episodes of acute respiratory tract infection in children. Cochrane Database Syst. Rev. 12, CD011958. doi: 10.1002/14651858.CD011958

 Sui, Z. Y., Wang, A. J., and Li, Q. (2015). Effect of crude and honeyed Mori Cortex on serum NO, LP0, IL-4 and IFN- in asthmatic rats. Chin. J. Exp. Tradit. Med. Formulae 21, 95–98. doi: 10.13422/j.cnki.syfjx.2015070095

 Sun, J., Meng, B., and Zhao, Q. (2012). A general overview of the pharmacological properties of Trichosanthis Kirilowii Maxim. Shandong J. Tradit. Chin. Med. 31, 461–463.


 UNICEF/WHO. UNICEF (2006). Pneumonia: the forgotten killer of children. World Health Organization Press. Available at: http://whqlibdoc.who.int/publications/2006/9280640489_eng.pdf.


 UNICEF/WHO. UNICEF (2016). Ending child deaths from pneumonia and diarrhoea. World Health Organization Press. Available at: https://weshare.unicef.org/Package/2AMZIFSBQHY#/SearchResult&ALID=2AMZIFSBQHY&VBID=2AMZVNKVZM0Z.


 Wang, D., and Guan, H. Q. (2010). Research of influence of rat immunologic function by Carapax Trionycis decoction. J. Liaoning Univ. TCM 12, 103–104. doi: 10.13194/j.jlunivtcm.2010.07.105.wangd.068

 Wang, Q. Q., and Guo, Q. (2014). Clinical effects of pediatric lung cough particles on acute bronchitis in children. Chin. Foreign Med. Res. 12, 28–30. doi: 10.14033/j.cnki.cfmr.2014.33.017

 Wang, X. H., and Huang, W. M. (2014). Astragalus polysaccharides exert protective effects in newborn rats with bronchopulmonary dysplasia by upregulating the expression of EGFL7 in lung tissue. Int. J. Mol. Med. 34, 1529–1536. doi: 10.3892/ijmm.2014.1951

 Wang, Z. Z., Meng, J. J., and Xi, Y. J. (2013). Maturation of murine bone marrow dendritic cells induced by acidic Ginseng Polysaccharides. Int. J. Biol. Macromol. 53, 93–100. doi: 10.1016/j.ijbiomac.2012.11.009

 Wang, X. L., Hao, J. L., and Zhang, G. S. (2014). Study on antitussive, expectorant and antiasthmatic effect of aqueous extracts and chemical split fractions of Mori Cortex. World Sci. Technol./Modernization Tradit. Chin. Med. Mater. Medica. 16, 1951–1956.


 Wei, W., and Li, T. (2018). Clinical curative effect of Xiaoer-Feike granules combined with ambrocol oral solution on infantile bronchitis. Chin. Pediatr. Integrated Tradit. Western Med. 10, 53–55. doi: 10.3969/j.issn.1674-3865.2018.01.015

 Xiao, X. P., and Li, X. Y. (2016). Clinical application and analysis of Xiaoer-Feike granules combined with cefotaxime granules for children with acute bronchitis. Nei Mongol J. Tradit. Chin. Med. 17, 89–89. doi: 10.16040/j.cnki.cn15-1101.2016.17.085

 Xu, H. M., Hu, A. H., Li, Z., and Hu, G. H. (2015). Observation of integrated traditional and western medicine treating 31 cases of child prolonged mycoplasmal pneumonia. J. Pediatr. TCM 11, 25–27.


 Xu, W., Zhang, M., Liu, H., Wei, K., He, M., Li, X., et al. (2017). Antiviral activity of aconite alkaloids from Aconitum carmichaelii Debx. Nat. Prod. Res. 22, 1–5. doi: 10.1080/14786419.2017.1416385

 Xu, X. P., Wang, W., and Li, R. G. (2017). Overview of TCM for the treatment of gastric mucosal injury. J. Pract. Tradit. Chin. Internal Med. 31, 79–82. doi: 10.13729/j.issn.1671-7813.2017.02.31

 Yan, H. G. (2015). Effect of pediatric lung cough particles on acute bronchitis in children. Chin. J. Pract. Med. 42, 17–18. doi: 10.3760/cma.j.issn.1674-4756.2015.07.006

 Yan, Q. (2017). Curative effect analysis of pediatric pulmonary cough particles on children with acute bronchitis. Clin. Res. Pract. 8, 107–108. doi: 10.19347/j.cnki.2096-1413.201708056

 Yang, B., Xiao, Y. Q., and Liang, R. X. (2008). Studie son expectorant compounds in volatile oil from root and rhizome of Aster tataricus. China J. Chin. Mater. Medica. 33, 281–283. doi: 10.3321/j.issn:1001-5302.2008.03.015

 Ye, Z. Q., and Zhen, J. L. (2016). Efficacy of Xiaoer-Feike granules in the treatment of bacterial pneumonia in children during recovery period. China Pharma. 19, 140–142. doi: 10.3969/j.issn.1008-049X.2016.01.043

 Yu, S. J., and Tseng, J. (1996). Fu-Ling, a Chinese herbal drug, modulates cytokine secretion by human peripheral blood monocytes. Int. J. Immunopharmacol. 18, 37–44. doi: 10.1016/0192-0561(95)00103-4

 Yu, P., Cheng, S., Xiang, J., Yu, B., Zhang, M., Zhang, C., et al. (2015). Expectorant, antitussive, anti-inflammatory activities and compositional analysis of Aster tataricus. J. Ethnopharmacol. 164, 328–333. doi: 10.1016/j.jep.2015.02.036

 Zhang, J. Z., and Guo, C. Q. (2018). Clinical observation of Xiaoer-Feike granules combined with montelukast sodium chewable tablets for treating children with post-Infectious cough in 47 cases. China Pharma. 27, 67–70. doi: 10.3969/j.issn.1006-4931.2018.04.023

 Zhang, D. X., Zhang, Y. J., Gan, Z. W., and Ma, X. (2004). Study on anti-fatigue and immunomodulatory effects of extracts from Carapax Trionycis. Chin. J. Public Health Jul. 20, 834–834. doi: 10.11847/zgggws2004-20-07-41

 Zhang, J. L., Huang, W. M., and Zeng, Q. Y. (2015). Atractylenolide I protect mice from lipopolysaccharide-induced acute lung injury. Eur. J. Pharmacol. 15765, 94–99. doi: 10.1016/j.ejphar.2015.08.022

 Zhang, Y., Cheng, Z., Wang, C., Ma, H., Meng, W., and Zhao, Q. (2016). Neuroprotective effects of kukoamine A against radiation-induced rat brain injury through inhibition of oxidative stress and neuronal apoptosis. Neurochem. Res. 41, 2549–2558. doi: 10.1007/s11064-016-1967-0

 Zhang, H., Zheng, L., and Yuan, Z. (2019). Lycium barbarum polysaccharides promoted proliferation and differentiation in osteoblasts. J. Cell. Biochem. 120, 5018–5023. doi: 10.1002/jcb.27777

 Zhang, J., Qin, W., Lyu, W., Shen, W., Wang, X., and Sun, B. (2014). Inhibitory effect of kukoamine B on lung inflammatory responses in mice with sepsis. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue 26, 493–497. doi: 10.3760/cma.j.issn.2095-4352.2014.07.010

 Zhang, J. Q., He, W. H., and Wen, X. (2018). Curative effect comparison of Xiaoer-Feike granules combined with azithromycin with azithromycin. Jilin Med. J. 39, 2095–2097. doi: 10.3969/j.issn.1004-0412.2018.11.040

 Zhang, L., Liu, B. H., and Wang, C. B. (2018). Pharmaceutical analysis of different antibiotic regimens in the treatment of lower respiratory tract infection. Exp. Ther. Med. 16, 2369–2374. doi: 10.3892/etm.2018.6437

 Zhang, X., Li, Y., Cheng, J., Liu, G., Qi, C., Zhou, W., et al. (2014). Immune activities comparison of polysaccharide and polysaccharide-protein complex from Lycium barbarum L. Int. J. Biol. Macromol. 65, 441–445. doi: 10.1016/j.ijbiomac.2014.01.020

 Zhang, T. M. (2018). Clinical Chinese medicine (China: Shanghai science and technology press).


 Zhao, Y. F., and Chen, Y. H. (2017). Clinical observation of Xiaoer-Feike granules combined with ambroxol hydrochloride oral solution for infantile pneumonia. J. New Chin. Med. 49, 98–100. doi: 10.13457/j.cnki.jncm.2017.08.031

 Zhao, L., Tan, S., Zhang, H., Liu, P., Tan, Y. Z., Li, J. C., et al. (2018). Astragalus polysaccharides exerts anti-infective activity by inducing human cathelicidin antimicrobial peptide LL-37 in respiratory epithelial cells. Phytother. Res. 32, 1521–1529. doi: 10.1002/ptr.6080

 Zheng, F. H., Wei, P., Huo, H. L., Xing, X. F., Chen, F. L., Tan, X. M., et al. (2015). Neuroprotective effect of gui zhi (ramulus cinnamomi) on ma huang- (herb ephedra-) induced toxicity in rats treated with a ma huang-gui zhi herb pair. Evid.-Based Comple. Alt. 2015, 1–9. doi: 10.1155/2015/913461

 Zheng, G., Ren, H., Li, H., Li, X., Dong, T., Xu, S., et al. (2019). Lycium barbarum polysaccharide reduces hyperoxic acute lung injury in mice through Nrf2 pathway. Biomed. Pharmacother. 111, 733–739. doi: 10.1016/j.biopha.2018.12.073



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 You, Li, Li, Yang, Chen, Chen and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fphar-11-496348-g004.jpg
o onge SN iy a2 e b & Bnp oo
Sty or Sy o 50 ol Mo 30 Tel Wogh_ R, 3851 . Random, 355 61
ou B @ o @ e amenes F
e PRt Rt ] 2
e I R R st -
Mewwmr a0 s @ am T s Geiwic =
S Gam minom o (nimim 3
Savas S0 RN NI Gnn -
mesoami 3 20 M amin © tm omiioe =
Vokmae o aim T Smae B e amonas =
o R R g g -
ot S 8w & e subeae A
Sl o e i .
o 8t 10 <R 7

oo

o o s ameeas =

o % hl o Ianeid -

o i w & amie el 5
e @ WhEem R o dnGnim  —
foerrs @ S LRI
e o osiale % oam aim s
e I S i o] 5
et AR R

o= 110o 17 6 <oy -6

oo ot 1+ 4100 <0000
Twomen s s oo amian s .

ot T 005 e 2000 17 <00 P 6.

ettt e 218170 <0001}

oo (001 Fovton st





OEBPS/Images/fphar-11-496348-g017.jpg
on 9  On

A0





OEBPS/Images/fphar.2020.496348_cover.jpg
’ frontiers
in Pharmacology

Meta-Analysis on the Chinese
Herbal Formula Xiaoer-Feike
Granules as a Complementary
Therapy for Children With Acute
Lower Respiratory Infections





OEBPS/Images/fphar-11-496348-g025.jpg





OEBPS/Images/fphar-11-496348-g012.jpg





OEBPS/Images/table1b.jpg
g 1.0
e

zreng 3G
o6

o Yo,

o, 2010

was

oot
=1

Yo e,
o6

2o 08 .
o7

ez

w620

o
sz

o
=
wz

u
o
3
o
@0

o

=
s

0
e

s

e

20
wonan

oy
ey

sxsason
T2 081

saa200

2000

e
T7iozs

22582000
o147

sy

ans2y
62539

o5/
asiiim

Teiom

sarezon

25050700
e

Te0s 110
Viom

27502
Tosza1z

P

preeny
7034z

ot
Comtorcimadns,
oo Foo ks
2 0.100) 143558
w510 p0
Conmevartacnss
oo Fovo gk
Ao 0100 143558
1050
Conmevratacnss
oo Foo ks

o 260006 003012
apo
Comeisrtscnss

ooor e ks
o010 143 58
10,50
Cometarst s
oo oo ks
e e

ootk raicnss
oo oo ks
w0

oot icnss
oo oo ks
w0100 145558
0 p0
Convetart s
oo oo ks
P00 143558
tg.10.p0
Conmetrataicnss
oo oo ks
om0 -4 58
w060
Conmetrtraicnss
oo Foo ks

A 140551360, 44
0

pco——

s

o

o

cen e, A R NS

cen G, A R b

cen e, A e
prasety

ceR ATF G, AP, W

e AT G, AT A,
ety

cen, e, AT A

R ATC, AT, TR T,
fraasen

Emomen

& s ). Gormon)
pre=y

& rosma. ()
cmna

o






OEBPS/Images/fphar-11-496348-g021.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fphar-11-496348-g008.jpg
head

Expoimenit Conot e O e Oeence
Sty sbpros a8 Tol o35 To gt "1 P 451 ]
e AR T —
Damewmis  n®m & ve I o &m imiesim  —w—
) 5 ook sastrn 2
e o <08 1 <88 - 5.
e b 2 458 <00001)
cs

st ot e
Sty subgrocp s S T esn . Toa g "N P, 391 )
oot BT I o s Npm e e
Deawe 7 Sl e am & s 0w ——
oo o 0 ok s s -
ety G <0341 P01 - 0% —
e 25135 000, . 5L I
cpacos.

] MemDce [
Sty s a5 Tot e 55 o weign " P 3951 rrsortied
Do o e e e o o
Demasmis L% on 8 1mom & e owiemom =
oo cn o 5 o amiosan @
oo i <0211 B 0841 0% e
o b 23158 <0881) L
L6

] S ot Popr—
s e w55 tot meg "W e R 6
N B
Daaimr M ou o un ew o Be opmas -
Tamoncn . s v,
gty 023281612000k o — +
T ot s 230 610 [ —
TN

o ool s oterrce [ —
Sty oSy 55 o Monn 53 ot o " e 51 prriverr)
L T B AT T e
Damitnmn 0 0% & 7w s ere animam
i R e R A
) e 0 oo awism s
Peopran G 221,142 <030 1 104 —
e e 03 o0 [
crP

— ] B st ot
St Subgrs e 55 Tod 55 Tl vt " . i 091 s
R L T T T
Tae Tar ok wo e im dm nec  imiis s .
Dpmscam 7 0 B s @ Ren ampimes .
T - 0 twox smrase son -
ety oS4 ST 125 <00 9 - %

bovre st iy e e N





OEBPS/Images/table4.jpg
. 2018

0, 2016

Kong, 2016

Lo, 2015

Ma and L,

2017

Gan and L,
2018

Formulation, Source, Species, concentiation

XFG, [Ghang-chun people phamacoutical group o, L. (1107ed 1015 of Pasax g7 G. A Mey.. 205:
(2Poria cocos (Schwi) Wol 203 (30ried hizomes of Atrctyodes macocephal Koiz. 8; (A9ed fuf podt of
‘Girs rotuiata Banco, 203. () i hizomes of Rheum palmatum L., 129: ) Drid rot paesof Lyckm
chnansa Wi, 233, (7) Drid oot of G ks Fr. Schmidtex M, 399 (3) Ord hzomes of Ghoyriza
urensi Fisoh., 120; O)temi anua L. 205 10) Drd oot of Opniopogon japoricus () Ker-Gar, 30;

(11) D i of Gemmom casia PreL., ; (12) Drid hizomes of Zngierofione Rosa, B: (1) e
001 of Acoitu camichaol Db, 8 14/ s of Trchmanthos Ko Maxn, 29;(16101d fowo buds
of Tussiago farara L., 20516 Drid hizomos of Ase tarics L 1, 200;(17) D o0 pais of Mone abaL..
23g; (1) re 00t of Asagelus membvanacus (F5ch Bge. 200 (1901 s of Lyckm barbuan M., 205:
(20) Dri o0 powdor of Avsaoma erubescens (Wal) Schot i (ox bl o sheep bl o g i, 65 21) O
stomach g f Gals Galus domesiius Brson. 203; (22 e tete el of Trnyx snnsis Wegrran. 209
XFG, Tan-sheng pharmaceutical group co., Li). (107 o0t of Pana gnsend C. A Moy, 203: 2Fora
ocs (Schw) ot 203; (0rid izomes of Alrachodes macrooephi Koz, 8g; (9Aged s pedl f Girs
ot Blanc, 209, () Drie hizomes of Rhoum pamatum L., 129 () Drd ro posis of Lyckn chinanse M.,
234..()Dre 100t o Gl ras F. Schmciox M. 39; ) D izomes f Ghcyhiz sakenss Fisch,
129; @temisa annua L. 29g;(10) Dris roos of Optiopogon japoncus () K- Gt 39g; 1) red tigs of
‘Ganamomu cassia PreL, B; (12) re hizomes of Znge oficie Rose. 8 (19) e 00t of Acontum
‘camichast Debx. B (14101 s of Trchmantes kidxi Madn.. 29g;(1510rd fower buds o Tussiago
fartraL., 20; (1) re hizomes of Ase atasious L. L. 20 17) D ot pesof Mons aba L., 23 18)Drisd
oot of Astagals membranaces (ischBge., 203: (1610Ad s o Lycm basbarum M, 205; (20) D oot
o ofArsaema enbescens (Wat) Schot wih (o bio o shoep bie o pig 3. & (21) Drd stomach nng of
‘Calus gaus comesticus Brison, 203 22) D turlosheof Tronyx srss Wiegmam. 209

XFG, [ian-sheng pharmaceutical 9roup co. Ld). 107 1005 of Paas gnise C. A Mey. 203: (2o
ocas Sehw) Wotl 203 (30rd hizomas of Aractfodes macrocsphala Koz, Bg; (43ged st pod of G
rotuota Bianco, 203, () rie hizomes of Roum paimatum L., 129 () Drd ro pocs of Lycn chinanso M,
233..() i 100t o Gl ras Fr. Schmiciox M. 39; ) Do izomos of Ghcyrhiza sakonsis Fisch.
129, @Y¥tomisia anwa L. 299;(10) Drd ro0s of OpPiopogon japoncus 1) K- Gawt, 393 11) rd twigs of
‘Genamomu cassia PreL, B; (2) e hizomes of Znge oficile Rose. 8 (19) e 00t of Acontum
‘camichasi Debx., B (14)0rid s o Trchmantios iy Main.. 29g; (15100 fower buds o Tussiogo
fartoraL., 20; (1) e hizomes of Ase atasious L. L. 20 17) D o0 peesof Mors alba L., 23 (16)Dried
oot of Astagas membranaces (ischBge., 209: (16101 s o Lycm barbarum M., 209: (20) D oot
o ofAvsaema enbescens (Wat) Schott wih (o bio o shoep bie o pig 3. & 21) Drd stomach nng of
‘Calus alus comestcus Brison, 203 (22)Drid o sheof Tronyx sersis Wiegmam. 209

XFG, [ian-sheng pharmaceutical 9roup co. Ld). 1)0rd 100 of Panas gnise C. A Mey. 209: (2Pora
‘ocas Schw) ot 203 (30rd hizomas of Aachfodes macrocsphata Koz, B; (41ged st ped of G
otuata Banco, 20g. (6 Do hizomes of Ahoum palmatum L. 125; () D1d roo pods of Lyckn chinanso M,
23g..() D 100t o Gl Hioras Fr. Schmictox M. 39; ) Do izomos of Ghcyrhiza saonsis Fisch.
129, @Atemisia anua L, 299:(10) Drd 100t of Optiopogon apanicus 1) Ke-Gat 399 11) Drd s of
‘Genamoru cassia PresL. 8; (12) D hizomes of Zgbo oo Rose. B (19) D o0t of Aconum
‘camichast Debx.,B:(14)Did s o Trchmantios iy Masin.. 29g; (15100 fower buds o Tussiogo
fartoraL. 20; (1) re hizomes of Ase atasious L. . 205 17) D o0 peesof Mons alba L., 23 (16)0ried
oot of Astagaks membranaceus (ischBe., 20g: (19101 s o Lyoum basbaru M, 209; (20] e 00t
oo of Arsaema anbascens (Wat) Schot wih (o bio o shoep b o pig ). 6;(21) Drd stomach nng of
‘Calus alus comesticus Brison. 203 22)Drd o sheof Tronyx sherss Wiegmam. 209

XFG, Tan-sheng pharmaceutical group co. Lt]. (1 00t of Pan gnseng C. A Mey. 203; 2Pora
ocas Sehw) ot 203 (30rd hizoms of Arachfodes macrocephata Koz, B9; (41ged st pod of G
fotuata Banco, 203, (6 Do hizomes of Ahoum palmatum L. 123; () Drd roo pods of Lyckan chinanso M.,
234..(7)Drd oot o G toas F. Schmiciox M. 39; ) i hizomos of Ghcyrizawakonsis Fisc.
129, @Atemisia annua L. 299;(10) rd 100t o Optiopogon apanicus 1) Ke-Gat. 39g: 11) Drd s of
‘Genamomu cassia PresL, B: (12) e hizomos of Zngbe ofcrele Rose. 8 (19) ried oo of conum
‘camichasi Debx., B (14)Drid s o Trchmanthos iy Masin.. 29g:(15/0%ed fower buds o Tussiogo
fatora L., 20; (16 e hzomos of Aser tatsicus L. L 20 17) D 10 pos of Mors aba L., 235 16 Dried
oot of Astagals membranaces (FischBe., 20g: (1910rd s o Lyoum basbaru Ml 209; (20)Dred 0ot
oo of Arsaema anbascens (Wat) Schot with (o bio o shaep b o pig ). 8g;(21) Drd stomach nng of
‘Galus alus domosticus Brsson. 203 (22)Drd urto shel o Tronyx snensis Wiogman. 209

XFG, Ghang-chun people pharmacutical group co., Ld). (107d roos f Par g C. A My, 200;
2P0 cocos (Schwi ol 205; @Dried hizomes o Aractyodes macrocephala Kodz.. ; (4Aged i potof
Gis rotuiata Banco, 203. () Drod hizomes of Rheum palmatum L, 125; € Drd rot pads of Lyckn
chinonse i, 23g. (7) Drid oo of Gleia ks Fr. Schmidtx M. 399: (3 Ord hzomes of Ghoyriza
kel Flah,. 1o (ChisTaaiaia st L. 200 1103 D 100ka of OnMinaoott aviorious .8 KanGandt. S

Quaity control
reported?
o)

Y-Prepared
acconsngto

Y-Prepared
acconsngto

-Prepared
accodngto

phamacoposia

accosngto
Chinoso.

-Prepared
accoudngto
Chinoso.
phamacoposia

Ghemical
analysis
reportea?
o

Y-HRLo

Y-HPLC

Y-HPLC

Y-HPLO

Y-HpLC

Y-HpLC





OEBPS/Images/table3.jpg
Chinese names of ingredients.

Ginsong racc ot izoma

Poria

Avactyiods macocephaas izoma

Ci reicultas Pericarpium

Rne racc ot hzomo.

Lyoi cortex

Gycyrizas radi ot hizomo
Aremision anvuaa harba

Optiopogonis radix

zngbers hizoma

Aot radix

Trchosanihis fuctus

Fartarao fos

psteis radie ot hizome

Mo cotex

Astraga rackx

Lyoi fuctus
pisaema cum Ble
(Gas gigei endotheium comeum

Tronyos carapax

Primary TCM efficacy.
(Zhang, 2018)

Tordng Qi

Inducng dress to aleviate
edoma
Qtoniing and spicon frtiyng

Qieguating and sploen
forting,

dying dampness and resohing
phiegm

Remoring acoumdation with
purgation
heat.coaring,fre-purging

and removing toxicty

Claring doficency-heat and
ooing bood

Nouristing yin and ung

Resoing phiegm and reieving
cough
Claring doficency-heat and
oolng bood
Nouristing yin and maisering
g
Promotng sweatng to r@easng
tho fosh
Warming the midde and
dspersing cold
Rening yang for resusatation
Claring heat and wasting avay
tho priogm

Resoing phiogm and reéeving
cough

Resoing phiogm and rievng
cough

Pugng e ung to cam panting
Induoing diess o alevate
edoma
Qitonitying and yang- fing

Nousiting er and kichey

Claring heat and resohing
phigm

Remoring stagnated food by
reguiting stomach
Nouristing and suppressing
Yang:

heat-cearing

Effective chemical

components
Gnsenosdos
Panaan

Pachymaran
Pacymic acd
Auactyon,
Aractyol,
Avactyonoide
Vot o,
Hesperdn,
Nobietn, Nasingin

Antaquinones

Kukoamine A,
Kukoamno 8
Lycumn A, Lyoumn 8

Voutie of
Gogecol

Aconitioas.
Teradecancic acd
Fumari 00, Succinic

Flavonads,
Tussiagone,
Araoids

‘Snionones, Ravonoids
Astecsaponin

Mtbedn, Morusin,

Bioocds.

Gastric hormone,
Pepsase, amyase.
Ossein, keratn
Amino acids

Phamacological effects

Entanco immune function (<0 and Joo, 2010; Wang o1l 2013)
Antmicrobial (G and Yang, 2016).

Antnfammatory (Park ot 2, 2004 Jung ol 2010)
Entanos immune functon (0 an Tseng, 1996)
Antnflammalory (Gine et a, 2000; Prto et L, 2000)
Entanos immune functon (U & a. 2009; G e ., 2012)
Antmicrobal (Cheng et &, 2016)

Antinfammatoy (Bose and Kim, 2013; Zhang et a., 2015)
Ant-asthmatic actiity (S1 o . 2009; Fu o al, 2019)
Antmicrobial Casqueto et a, 2015)
Antntammatory (4a o l 2012; Hagorsoche ot a, 2016),

Antmicrobial (Smoiarz ot al, 2013; Arckiyar of o, 2017; Kiveh
otal, 2017; Koser ot o, 2019)

Newroprotection (0 ¢t ., 2015; Zhang ot o, 2016).
Antinfammatoy (Hadjpadou-Ltina ol . 2008; Zhang J. et .
2014

Antmicrobial (Ha ot 2., 2002; Loo ot a, 2004)

Entancs immune function (L 1 1. 2005)

Antintammatory (i o1 3. 2012)

Ant-asihmatic acthdy (G et a., 2017)

Antntarmmaory; Antmicrobil, Ant-mataril (Cnario-Siva and
Fracelo, 2018; Eferh, 2018)

Entanco immune functon (L ot a, 2017,
Antntammatory (600 ot ., 2019)

AntmalailFriocan, 2017 Abano et a, 2019)
Neuroprotection (Zheng et o, 2015)

Aot astrwatio actidty (S ot o, 2016; U ot a, 2019)
Antmicrobia (Les et ., 2016)
Antmicrobial (u W. 1 L. 2017)
Antasthmalic actty uang and Yoo, 1964)

Antiussiv and expectorant afecs (Fuan and Yoo, 2004; Sun
atal, 2012

Antissive and expectorant efects (Cheng ot o, 2018: it
20185 Lietal, 20180)

Antitussive and expectorant eflecs (Yang et o, 2008; L et a.
2011 Yuetal, 2019
Lunginiry protection (Cren e o, 2019)

Anissive and expectorant sfects (Wang ¢ . 2011)
Antastrmatic acthity (<im o . 2011; S et a, 2015)

Entanco immune functon (U ot ., 2017; L et a, 2018)
Lungiinury protection (Wang and Huang, 2014; Su ot . 2015; Qi
otal, 2018; 2o ot al, 2018)

Ennance immune fucton (Zrang X. &, 2014; Zhang et . 2019
Lung-ey potecton (Chen 1 o, 2018; Zveng e ., 2019)
Defervescence (Chen et L. 2017)

Annfammatory (Ann and J, 2012)

Improve digestion (U ¢t o 2008 Xu X. P. ot o, 2017)

Enhancs immune functon (Wang and Guan, 2010; Znang ot o
2008





OEBPS/Images/fphar-11-496348-g011.jpg
2

s

L : %t
ERC < & 3 Fa]

o " wpipmms [ . -
s
£

“ &5

£

T m s






OEBPS/Images/fphar-11-496348-g016.jpg
OoH Q9  OR

COO





OEBPS/Images/fphar-11-496348-g024.jpg





OEBPS/Images/logo.jpg
’ frontiers
in Pharmacology





OEBPS/Images/fphar-11-496348-g020.jpg





OEBPS/Images/fphar-11-496348-g003.jpg
R s e

Sty o Subgrovp__EventsToal_Events Total_Woight_ Wik Random, 994 G

!E
!

ooy i
Sameume s B
Sy S oL nE
[ AT A ]
L
e ]
) wa 7

oty o =0 o238 1331001
et oo 2437 <00

) i =

ety o =01, o487t 6 908 8%

s

ooy e e

oty o +10.Go 818 30 0008 P 48

et onest o 247545 <0001

118 133
T 1
et
TanE 1

TS 12
Tae 1
e
et
et 1o
s 1%
s 1)
a0
]
T 1
feseeee]

1z
o]
Toanion 1
et
T 1
Tapar 150

e
iz

s

THLETRRE

. Q'H"H .

Foven e Fovers DFGH





OEBPS/Images/table4b.jpg
Snang, 2015,

Weiand U,
2018

Wang and
Guo, 2014

oo and Ui
2016

Yan, 2015

(1) Dred twigs of Canamomum cassia Pres. 89 (12) Dried hizomes of Zngioer officinalo Rose. Bg; (19) Driod
oot of Aconium carmichc Dabx. 8:(14)Drd s o Tichmanthes ko Maxim. 29g: (150red fower
0ds f Tussiogofartara L. 20g: 16 Dre hzomes of At tatacus L 1. 205 17) i 1o poos of Morus aba
L. 205,18 i ot of Astrgaks memmbranocs (Fisch)Bge., 203 19016 s of Ly bosarum i,
209: 20 i oot prowdor o Ao arubescens (Wek) Scof i (x bl o shp bl o i . 8; 21) D
‘stomach g of Clus gakus domestcus Bison, 205: 22 D tat shal o Trnyx s Wegra, 209
XFG, [Tan-sheng pharmacautical oroup co, Lid or Chang-chun peopie pharmacoutical group co., Lid)
(110 oo of Pana ginseng . A Mey. 20g:2Por cocas (S Wol, 20g; (3Drd fizomos of Atachyades
macrocephaa Kidz. B: (Aged it pos of Gins reiculta Banc. 20.. ) Drd izomes of Aboum palmatum
L., 129 6) D 0t ks o yckum chinensa M., 23., (1) Dre roots of Gl toras Fr. Schmicex M.
1335 1) et hizomos o Ghcyhza uaensis Fisch. 125; Ytomisia annua L. 299;(10) Drd rofs of
‘Optiopogen aporicus L1 Ker-Gant, 39; 11) Dred twigs of Cnamomm cassia re. ; (12) e hizomes
of Znger ffcne Rose. 8; (1) ed oot of Acoitm carmichask Debx. 8 1411 s of Trchmanthes.
Keiont an. 29g; (150r Tower buds ofTussiagofaraa L. 203 (16)Dred hzomes ofAser ataricus L 1.
203; (17) e oot poots of Morus aa L., 23g18) D o of Astagals mermbrandoous (Fsch)Bge. 200
(190vct s of Lycum barbarm ML, 205;(20) e 100t por of Avissma auescsns () St with (ox
bl or sheop bie o ig bll.. ; 21) e stomach kg of Cakus gl domesteus Brisson. 209 22 D
o selofTronyssirsis Wigrmanm. 209

XFG, Tian-sheng pharmacetical group co. Lid. (111 1ot of Pan 9neng C. A My 203 2P
20008 (chv) Wot, 205; @0rd hizomes of Aractyodes maciocephal Kz, 8, (Age it ool ofOirvs
fotuata Banc, 203, (5) ried hzomes of Rheum pamatum L. 125 6 D oot poos of Lycken chinenso M.,
230, (7 D 00t o G i Fr. Schiciox i 39; ) Dre hizomes of Gheytia e’ Fish.
125 (@Atenisa ara L. 299:(10) 1 r0is of Ophigegon japonicus () KerGawt, 39 (1) Dred twigs of
‘Gramorum cassa Prest, 8 12) rd hzomes of Znger oficnale Rose. 8:(13) D ros of Acontum
amichao Deb, B (14Drid s ofTichmanths ks M. 295 (150rd e s of Tusiago
fatraL., 203; (16) D hizomes f Aster tataus L., 209 (17) Drie 100t poas of Morus aa L, 235 (19)Dried
oot of Astagas membranaceus (s Bge., 2051911 s of Lycu brbarum M, 205: 20 e ook
o of Avisaoma anboscens ol Schlt with (ox bl o shoe bie o pg ). 8 21) i somoch g of
all gaus comostios Brson. 205: 22 re sl shl f Troy snnsis Wiegmam, 209

XFG, [Chang-chun people pharmaceutcalgroup ., Ld. (11 rois of Pana gnscng © A Ve 203:
2P coco (S Wo, 205; Q0 hizomes of Arctodes macrocephal Koz, 8; (9Age i ped of
s rofculta Baco. 203. ) Did izomesof b paimatu L. 125: 6 Dre 100 pook of ycm
chinonse Vi 233, 7 Ded oo of Gl Hicals Fr. Schidtox M. 393: ) Drd hizomes of Ghyiza
wrlonsis Fisch, 125; O/tonisa anua L. 29510 re rofs of Opiopogon japonicus . Kor Gavt 395
1) D vig o Ginnamomum cassia Pr, 8 (1] Drid izomesof Zngoer oficinle Roe. 8 (13 red
10015 of Acontu camichook Do. 8 (141 s ofTichmanths ko M. 29 151rd fower buds
of Tussiagofraa L. 20; (1) e hizomes of Aster tataricus L 1. 20; (17) Drcro ps of Mo L.
23516 v rcksof Asagals omxanaoou (och)Bge. 20g: 1901 s of Ly b M.,

120) Dre oot powdr of Avaema erubescens (Wal) Schot i (x b o hesp bie or g e, 8321 Dried
stomach ning o Cas galus domestis Brsson. 205, (22) i e shel o Tronyesinenis Wgman, 209
XFG, Tan-sheng pharmaceutical oroup co. Lid, (110 ' of P geng C. A oy, 203 2Pora
0008 (chv) Wot, 205; 3Dred izomesof Atracyoes macrocephal Koz, 8; (Aged i poslof Gitvs
retcuta Barco, 203, 5) Died fizomes of Rheu palmatum L. 125; () D oot pess of Lyckan chinen M,
2.7 D oot of Gl s Fr. Schictox Mg, 393; ) i hzomes,of Gcyriza ralensis Fisch
12g: (@iemisa ana L., 299 (10) D r0ts of Optigegon japonius () KerGawt, 39 (1) D g of
‘Grnamomum cassi Prs 8:(12) rd hzoms of Zvgoeroffcnse Rose. 8;(15) D ros of Acontum
‘canmichash D, 8 (14/Died s of Trhmanths Kelow Masim., 29g;(1610red flows buds of Tossago
fartaral.. 20516 D fizomos of Aser ataicus L. 1 203; (1) e 001 oo of Morus b L., 23g:(18) Dred
oot of Astagahs membanaceus (ach)Bge. 203; (1900 nitsof Ly barbsu Wi, 205 20) i rot
pondrof Arsaema rubescens Wat) Schot wih (o e or shep e o pig il 8; 1) Dred scmach g of
Gl gaus comestus Brsson. 20g: 22 re trleshl of Troy snenss Wiegram, 209

XFG, Tian-sheng pharmaceuticalgroup co. Ld or Chang:chun poople pharmaceutical group co. Ldl
(010t oot of P gsng C. A ey, 20g: 2IPora cocos (S Wol, 209; (Dred hzomos f Atacods
macrocephal Koz, B: (9ged st pel of Gitus rosculata Banco. 203. ) Drd hizomes of Rheum pamatum
L. 125, Dris oot peds of Lycum chinens L, 239. (7) re o of Gléa s Fr. Schictex i,
395 ) et hizomos o Ghcyhza uaensis Fisch. 125: (tomisia annua L. 299:(10) rd rofs of
‘Ophiopagon paricus (L) K. Gan. 39 (11) D e o Cnamomu cassa resL. 6 12) e hizomes
of Zngioor oficnao Rosa. B: (19) D roos o Aconum carmichads D, 8 140red futsof Trchmanihos
ek Maxn. 205 (151ve fower buds of Tussiogo arara L. 20316 i hzomes of At tatarics L .
20; (17 Dried root peel of Morus abalL. 23g;(18) Dred roots of Asragalus membranaoeus (Fsch)Bge., 209:

-Prepared
acconing to
Chineso.

-Prepared
acconing o
Chineso.

-Prepared
acconingto
Chineso.

-Prepared
acconing o
Ctinese.

Y-Prepared
accodng o
Chineso.

Y-HRLC

YoHRLC

Y-HRLC

Y-HRLC





OEBPS/Images/fphar-11-496348-g007.jpg
e ol oo asnotwrce
s SN el Shea, SSee
T
s G on g ge e~
aa s g o smenug
oo ‘.. & 5 amaass o
I g
e e
RIS e i g G
X s R e T
e e 2 4 <0
sy - s ampmisey;__
i R Wy _—
oo et 5 18- P 020 P30 Forrspr) Fomn ot
K,
s s — P

st T et 1 o i TR e
R ww g o g e
S omer H suniann %
e b 2885 <)
a4 ¥ sn % e amisem

F HE -

S
o

r s 1000% 243(294.493] e

s eon ; ——i






OEBPS/Images/fphar-11-496348-g023.jpg





OEBPS/Images/fphar-11-496348-g010.jpg





OEBPS/Images/fphar-11-496348-g001.jpg
Recods enifid togh i s (027
e ofscece (10) Cochine Ly 172

v a0 Uk (00, CNKI 053,
S (045 VIP (077, WANEANG a102)

JreT——
prT——

pe——

) (e (es==)

[—
——

LRe——

[——
e e 2)

[—

-

Restin s s s
[RURS———

Reatig tebins
[E—
NotRCT S a-15)
Contrnce s -9)






OEBPS/Images/fphar-11-496348-g015.jpg





OEBPS/Images/table5b.jpg
Ginsenoside Re

Gasonosido
Fot

Avactyencide |

Tussiagons

CuaHecOrs.

CatOsa

crsHi0z

Catad

CaHu0s

441921

0898279

5321018

12316507

1307581

51542564

41753439

73069-13:3

10076484

10401237

Aglent
1200

Agient
1200

Agient
1260

Agient
1260

Agient
1250





OEBPS/Images/fphar-11-496348-g002.jpg
seig 940

Bupiodes) Bupiodes onools.
(se1q Uopue) e1ep awoaIN0 ajaIdwou!

(581 Uoe1p) JuawSS9SSE BUIOTIN0 0 BuPUIE

(se1q eoueuoed) jeusossad pue suedoned jo Bupulg

(se1q uonoejes)

JowE30UoD LOREOY

(se1q uonoajes) uonesous eouanbos wopusy

© 0000000000000 0000000
0 © 0000000060« 0oc0000¢c0
0000000000000 00000000
oeej0o 0000000 000OGOCEGEGOGOGES S
©6/6|60006/06 6660666666066
0|0|0|0 006066 066/06066e6eeee
00 ©& ¢ 00 00eo:eo0ceseco000cc

HERE I IR R






OEBPS/Images/fphar-11-496348-g019.jpg
O‘O





OEBPS/Images/fphar-11-496348-g006.jpg
Syt e 30 Toot e 80 Tod Wt WiRarion 0950 e
x5
g R
i CEm S S mmar S
Son. it N 4R e S
B S EdiRE Ghm -
Bl fe S S B Sl
et
s e s e
S mmE oy o e
ek
. Sednwdmaaeh 7
EEEEIUYimans
S, eI RY g & dmeE T
o T R,
oo o ampin

oo et 2 oty o






OEBPS/Images/table2.jpg
Subgroups Studies  No. ofParticipants (ne/nc)
cen

Treatment dration (6-8 days) 14 118011044
Treatment cration (14 days) 7 603598

Toa 21 17831612

Test for subgroup Gfrences: O = 031, 1 P=058), ¥ = 0%
R1G

Troatment duration (6:8 days) 2 1097961
Treatment cration (14 days) s 556/552
Tow ® 16531513

Testfor subgroup Gfcences: G = 2.0, =1 P=0.19), £ = $0.7%
AR

Treatment duration (5-8 days) n 1051918
Treatment draton (14 days) 3

Tow 1

Test for subgroup feences: O = 140, =1
RTF

Treatment dration (5-8 days) [
Treatment cration (14 days) 3
Toa n

Foat b Subocud clieices: I = 5.0, it P00

Effects model

Foed
Fored
Foed

Random

Pooled effect

ARG
AR 120
RR1IT

MO-174
D235
D192

VD152
D231
MD168

D135
D196
MD-146

95% C1

116,121
100,131
113122

Palue

<0.00001
<0.00001
<0.00001

<0001
<0.00001
<0.00001

<0.00001
00002
<0.00001

<0.00001
<0.00001
<0001





OEBPS/Images/fphar-11-496348-g005.jpg
s SO Total Mean 50 . Random, 98%
Bt e W T e 8 Tl Wt WFmOom R N den N
B u B o man =
Sm susEdemEmmm =
B fhdfdenm dEE <
. mE S
Ehr gil wiaE
B 82 Hasd
e B3 has
B Od8E muEE o

K HEE .
BT mmonimon o T
B gpammoomommm T
BEE O Bd ERELE EEE .
e WHERHIEEESE 2
s LR R - ——
e
Toul 08 C1- ) 100 1000 Aes(23n, 110 -

et Ta 11, 4078, 30 <0200 e 0.
e e 30 ety






OEBPS/Images/table4c.jpg
Yan, 2017

Zng 4.0,
ot 2018

Zrang andt
Guo. 2018

Hoand
Yang, 2018

Huatal
2018

(191Dred fruits of Lycum barbasum M, 20g; (20) Dried root powder of Arisaema enubescens (Wal) Schot with (ox
o orshoap bio o g bl)., 89; (21) Dried stomach ning of Galus gallus domestus Brisson. 209: (22)Dred
turtoshel of Tionyx sensis Wiegman. 209

XFG, Tian-sheng pharmaceutical group co., Ltd or Chang-chun people pharmaceutical group co,, Lid].
()0red roots of Panax giseng C. A Mey. 20g; (2/P0da cocos (Schw) W, 209; 30red thizomes of Aracyodes
macrocophala Koz, 6g; (4Aged t poslof Gitus rolculata Banco. 205, () Dred izomes of Rboum pamatum
L. 129; () Drd root poss of Lycum chinonso ML 23, (7) Driod roots of Giohna toals Fr. Schmiatox M.
39g;(8) Did izomes of Glcyrhiza alensisFisch. 120; (9temisia anua L., 20g;(10) Drod roots of
(Opt¥opogon japoricus (L1 KerGat., 39; (1) red twig of Gimamormu cassia Pres, 8; 12) e hizomes.
of Zingier offciao Rose. 8; 13) Ded ro0ts of Aconitum caimichas Deb.,8g;(1410rid frut of Trctanthos.
Ko M., 20g; (15)0ried Sower buds of Tussiago farfaa L., 203 (16) D fhizomes of Astr tataricus L 1.,
20g; (17 Drio oot peos of Morus aba L., 203 18) Drd roots of Astragakus membianacocs (Fsch)Bge. 20g:
(191Drio fts of Lycium barbiarem M., 20g; (20) Dried 00t powclr f Afsaama enuboscons (Wal) Schot with (0x
o or shoap b o pig )., B9: (21) Dred stomach g of Calus galls domestous Brisson. 209: (22) Dred
urtlosholof Tromy sensis Wiegmann. 209

XFG, [Chang-chun people pharmaceutical group co., L. (10red roots of Panax gniseng . A Mey.. 209:
(@IPoria cocos (Sctw) Wol, 20g; (31rid izomes of Atactylodss macrocephala Kodz. 8g; (4Aged fuit pest of
it retcuiata Banco. 203, (5) Driod hzomes of Rheum pamatu L., 129; (6 Dried 0ot peds o Lyckum.
hinense Ml 239, (7) Dred oot of Gehia orals Fr. Schdtex M. 399: () Dricd hizomes of Ghoyriza
uraensi Fisch. 129; (@Aemisia annua L. 299;(10)Dris 00t of Opiopogon japoncus (L. Ker-Gan., 39;
(1) Dred tigs of Ginamomu cassa Prsl, 89 (12)Ore hzomes of Zngoe offcnale Ros., Bg; (13) red
o0t of Acondum carmichaei Dobx. Bg; (14/0rd fus of Tchmanthes ko M., 29g; (1510rd fower b
of Tussiago atara L., 20; (16) Dr hzomes of Astr tataricus L £ 2055 (17) Drid root poosof Mons aba L.,
20g;(18) Drid rocts of Asragas memxanaceus (Fsch Bge., 2053 (19)Dre s of Lyckum basbarum M, 205:
20) D 1001 powcer of Avisaema enubescens (Wal) Schottwih (ox bl or shee bie o pig biel., 8 21) ried
stomach inng of Calus galus domestios Brisson, 20g; (22) Dred urtle shl of Troayx snensis Wiegmann., 209
XFG, (Tian-sheng pharmaceutical group co., Lt (11074 rocts of Pana gnseng C. A Moy., 205; (2Pora
‘00605 (Schw) W, 20g; (30ried hizomes of Atractyodes macrocephila Koid..8g; (Aged r pee of Cteus
etcuata Banco. 203, (5 Died hizomes of Ahaum palmatum L. 12; () Dred r0ct poss f Lycan chinonse ML,
239. (7 Drid roots of Gltviaitoais Fr. Schmictex M, 39; (8) Drie hizomes of Ghcyhiza rensis Fisc.
123 OYrtemisia amua L., 29; (10) Dred roos of Optiapogon japonicus (L) Ker-Gawi. 39g;(11) Drid togs of
‘Gnamomum cassia Pres, Bo; (12) ried izomas of Zngber offcnta Rose., 8; (13) Died oot of Acontum.
amichast Debx.. B; (14)Diod s of Trhmanthes Kidorv Maxim., 293 (150red fowor buds of Tusiago.
fartara L., 20g; (16)Dried hizomes of Aste tatarius L., 20; (17) red root poeis of Morus i L. 23g: (18)Dried
oot of Astragakus membranaosus Fisch Bge., 20g:(190red ruts of Lycem barbarum M, 20g; (20 Dried 00t
powde of Avisaema enubesoens (Wall) Schott with (o bie o sheep bie or i bl 8; 21) Dred stoach ining of
Calus gatus dormesiicus Brsson, 20g; (22) red trle sheof Tronyx sinensis Wiegmann., 209

XFG, [Chang-chun people pharmaceutical group co., Lt (10red roots of Panax gniseng G. A Moy. 20g:
(@IPovia cocos (Schw) Wol, 20g; 31rid hizomes of Atactlodes macocephala Kodz. 8 (1)Aged fuit podt of
s rotculata Banco, 203, (5) Driod rzomes of Rheum pamatum L., 129; (6 Driod oot pods o Lyckum
hinense Ml 23, (7) Dred oot of Gahia orals Fr. Schidtex M. 399: () D hizomes o Ghyiza
uraensi Fsch. 129; (9Aemisia annua L. 209;(10)Dris 0ot of Opiopogon jponicus (. Ker-Gan., 39;

(1) D twig of Cinamomur cassa Presl, 8 (12) s hzomes of Zagbe offcndo Rose., 8; (13) e
o0t of Acondum carmichaei Dobx, Bg; (14)0red futs of Trchmanthes ko Maim., 29g; (151Drd fower buds
of Tussiago atara L., 20; (16) Dred hzomas of Astr tataricus L £ 205 (17) Drid root poosof Mons aba L.,
23g; (1) Drid rocts of Asragaus membxanaceus (FschiBge., 2053 (19)Dred s of Lyckum basbarum M, 20g;
20)Drie 001 powcer of Avisaema exubescens (Wal) Schottwih (ox bi or sheep e o pig el 8 21) ried
stomach inng of Calus galus domestus Brisson, 20g;(22) red turtle shl of Troyx snensis Wegmann., 209
XFG, (Tian-sheng pharmaceutical group co., Lt (1/0rad ro0ts of Panax gnseng C. A Moy, 205; 2Pora
00005 (Schw) W, 20g; (Drie hizomes of Alractyodes macrocephala Koi.,69; (Aged rl poel of Cirus
eticuata Banco, 203, (5 Did hizomes of Rheum palmatum L. 12; () Drid 00t poes f Lycam chinonse ML,
239, (7) Drd roots of Gltvia toais Fr. Schmitox M, 393 9) Dre hzomas of Ghcyriza ualesis Fisoh,
123 @Yrtomisia amua L., 29; (10) Dred roos of Optiapogon japonicus (L) Ker-Gawi 39g: (1) Drid togs of
‘Ganamomun cassia Pres. 8g; (12) Dred hizomes of Zngber oficie Rose., 8; (13) ried ool of Aconitum.
‘camichast Deb.. B; (14)Died s of Trtvmanths Ko Maxim., 203 (15)0red flowor buds of Tusiago.
fartara L., 20g: (16)Drie izomes of Aste tatarius L., 20; (17) red root i of Morus i L. 23g: (18)Dred
rootsof Astragaius membranaceus (Fsch 8., 20g:(190rke ruts of Lycuem barbarum ML, 20g; (20 Dried 001
powde of Avisaema enubesoens (Wal) Schott wikh (o bl o Sheep bie or i bie. 83 21) red stomach inng of
Calvs galus domesticus Brisson., 20g; (22) Dried turte shal of Trionyx sinensis Wiegmanm,, 209

Y-Propared
according to

¥-Propared
accondng to

Y-Prapared
accordng to

voHRLC

Y-HLo

Y-HpRLC

Y-HRLo

Y-HpLC





OEBPS/Images/fphar-11-496348-g013.jpg





OEBPS/Images/fphar-11-496348-g014.jpg





OEBPS/Images/fphar-11-496348-g026.jpg
HO’





OEBPS/Images/table5c.jpg
o CrerheOs reser serere

o HOQ P~on
o
Ho:©/\)k iﬁ;)”
HO OH
Scopoetn A N

CiO: 5280160 92615

Aglent
1260

gt
1260





OEBPS/Text/nav.xhtml


  

    Table of Contents



    

		Cover



      		

        Meta-Analysis on the Chinese Herbal Formula Xiaoer-Feike Granules as a Complementary Therapy for Children With Acute Lower Respiratory Infections

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Methods

        

          		

            Search Strategy

          



          		

            Article Inclusion and Data Extraction

          



          		

            Quality Assessment

          



          		

            Data Synthesis and Analysis

          



        



        



        		

          Results

        

          		

            Search Results and Study Characteristics

          



          		

            Methodological Quality Assessment

          

            		

              Primary Outcomes

            

              		

                CER

              



              		

                RTC

              



              		

                RTR

              



              		

                RTF

              



            



            



            		

              Secondary Outcomes

            

              		

                HS and RTIL

              



            



            



          



          



          		

            Immune Cells and Cytokines

          



          		

            Adverse Events

          



          		

            Subgroup Analysis

          



          		

            Sensitivity Analysis

          



          		

            Publication Bias

          



        



        



        		

          Discussion

        

          		

            Primary Chemical Compositions

          



          		

            Implications for Further Study

          



          		

            Limitations

          



        



        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/fphar-11-496348-g009.jpg
i

Total weigt_e. e, 351 P 09t

i

Stuty o Sbgroue ot &y

sz
Doz

o omET 249
e Soebwsm

wes  ompanim
5% es2pa 0 =
we Smpzmas —

5% sw0pz 3 —
= " ompie s —
2w omRaze

o lebmeam

) - ok et tsa
Vot <330, 88
foreon ot - g

Saussssepves)l
Gsusszaneag

ot W o





OEBPS/Images/fphar-11-496348-g018.jpg
o 9 On





OEBPS/Images/fphar-11-496348-g022.jpg





OEBPS/Images/table1.jpg
Gon
wn owm e © e o
Gu @ @ B1aw 67:20 ewrewowss  Cowes  H CERRTGAT € rovo (). gomes st
@aa @y a2 33510 560.60R0 pooseey o dumm ) wares
Comrtort s omes ()
ou 206 G @ 520w 590:200 Feowrewowds  Coes T4 GRS rowenston  sato
@29 QU 1002 1105083 A0l 14%SS mukcees s i
510,50
Cometrataicnss
0208 0 52018 81212 dewfowgws  Coewes S CEARTGAM o s
wosse oy - 2 o et e madeess =
025,530
otk aicoss
2015 B @ 607 10.070 Jeowrewgwks oo T4 CRRGARAEAL Emdcvhed s
L R = w010 14558 ks S ey
L po
Convetzrtcoss
w85 55.24  52:20 Jeowfweowds  Comen 1 CERRICOOW, € s s sato
ot W S 7S 3855103 Agw 030N AC0H6T2 mudess Losaini, L ounnd s
0. p0 [ty eonin )
Comeitratacnss e
reoso 3,
i docontt
@
Comal. W % ARy 61y deowFewowws oo S CEURIGAT s st
s CZ I a7 a0 oy ey
ot maicnss
I 6010 Xemiwagume  Gmetods 76 CHURTGARATA e st
[ 202 Ao 0ia 14OES e ey
i po
oottt ucnss
Wal @ 3a20 47123 Tewrewgwds  Coded T4 CBRATC oo sato
e @z ey - 2 Sowoten 1amiss mugces tenes
5.0 p0
Comesoret s
WgwaGe, XD 80 SMa2iS 407:267 Teowfowowues  Conwers 64 CERGARAA v sato
o BUIOD @V B8 TMadil AwsOTGN 14%SS madcees o
1050
oot acnss
owil B % OMY MO ewfeegwus oo T4 CRRGARAT e
o6 G () 48i260 A7 a2s A0t 1AGST madens
w1 p0
oottt rscoss
s @ % L ieagwe  Gomwed 70 CBLRRAGAR  meswsesiow s

= R e S o0





OEBPS/Images/table4d.jpg
bodid

a0 ant
Lo0, 2018

wetal,
2015

Yoand
760, 2016

a0 and
Chen, 2017

SN, O RS ISR OVSINS. JEN S0k L VA YIS TOULS UPT SR PSSR0 O\ P KSRy SN0
(2IPoria cocos (Sch) Woll. 20g; (30ried hizomes of Atactyodes macrocaphala Koidz., 8g; (4Aged ft
peel of Gt reticuiata Bianco. 20g.,(5) ried hzomes of Rheum paimatum L. 129; () Dried root pees of
Lycium chinens Mil, 233, () Dried oot of Gloha itralisFr. Schmitex Mia. 39; (3)Dred rhizomes of
‘Giyyhiza uralensi Fiscn.. 129; (9Atemisia annua L. 20g; (10) Dried 10ots of Opriopogon aponcus ()
Ker-Gawi. 39g; (1) Dred twigs of Cinnamomnum cassia Prsi. 8 (12) Dried hizomes of Zngber offcinale
Roso. B (19) red roots of Acontum carmichali Debx.. 8 (1410rid frus of Trchmanihos Krloxvi
Maxim., 29g; (16)0ried flower buds of Tussiago farara L., 20g: (16 Dried hizomes of Astor ttaricus L.
20g:(17) Dred root pecis of Morus alba L., 20g; (18) Drid roots of Astragalus membranacous (Fsch.JBge..
20g: (19)Dried s of Lycam barbarum M, 20g; (20) Drid oot pocir o Arisaema erubascens (Wall)
‘Schott with (o b or shaep bi or pig bie). 8; (21) Dred stomach ining of Callus galus domesticus
Biisson. 200; (22) Dried turle shel of Tronyx sinensis Wiegmann. 20g
XFG, [Tian-sheng pharmaceutical group co. Ltdl. (1)Dried rocts of Panax ginseng . A. Mey., 205
(2IPoria cocos (Schw) Woll. 20g; (J0ried rhzomes of Atactyodes macrocophala Koidz. 8g; (4Aged ft
peel of Gt rticuiata Banco. 20g..5) rid rhizomes of Rheum pamatum L. 12g: () Died oot pees o
Lyciom chinenso Wi, 233. () i roots of GehiaitoalsFr. Schmictox M, 399 5) Driod hzomos of
‘Giveyrniza wralensis Fisch..12g; ()Anemisia annua L., 29g; (10) Dred roots of Ophiopogon aponicus L)
Ker-Gaw. 39g; (1) Dred tvigs of Ginnamomum cassia Prsi. 8 12) Dried hizomes of Zngber offcina
Rose.,8g; (13) Dried oots of Aconitum carmichasli Dabx..&g: (14)Dred s of Trchmanthes Kioxvi
Masim., 29g; (16)Dried fower buds of Tussiago frfara L, 20g: (1) Died izomes of Astor tatarcus L. 1.
20g: (17 Dred root pees of Morus alba L., 23g; (18) Dried roots of Astragalus membranaceus (Fsch.Bge..
20g: (19)Dried s of Lycium basbarum M, 20g; 20) D 00t powcir of Avisaema erubascens (Wal.)
‘Schot with (ox b or shoep bioor pig bie). 8g: (21) Dred stomach iring of Calus galus domesticus
Brisson., 200; (22) Drie urle shel of Tronyx sinensis Wiegmann. 209
XFG, (Chang-chun peoplo pharmaceutical group co., Ld].(}0ricd 0o1s of Panax gnseng C. A Mey..
20g: (@Poria cocos (Schw) Wot. 20g; (3jried hizomes of Alactylodes macrocephala Koidz., 83; (41Aged
it peelof Gitus retcuiata Blanco., 203 (5) Died hizomes of Rheum pamatum L., 12: (5) rid root pecls
of Lycium chinense M. 23g.,(7) Dried roots o Glehnia itorals Fr. Schmidiex Mig., 39g:(8) rid rhizomos.
of Giycyrhiza uraonss Fisch. 129: ©)Aremisa annua L. 20g;(10) Driad oot of Ophiopagon japonicus (L)
Ker-Gaw. 39g: (1) Dred twigs of Cinnamomu cassia Prst. 8; (12) Dried hizomes o Zingoer offcinale
Rose., 8, (13) Dried roots of Aconitum carmichasli Debx..8g; (14)Died it of Trchmanthes Kiioxvi
Maxi. 205 (16)Dred fowor budsof Tussiago arfara L. 20g:(16) Driodrhizomes of Astr tatarcus L 1.
7)Drid oot peeis of Morus alba L, 23g: (18) Driod roots of Asragalus membranaceus (Fisch B
20g:(19)Dried s of Lycom barbarum Mil, 20g; (20) Dried oot poncier o Arisaema erubescens (Wall)
‘Schott vith (ox bk or shoep bio or pig bie). 8g: (21) Dred stomach ring of Calus gatus domesticus
Brisson., 20; (22) red turlo shol of Tonyx sinensis Wiegmann., 209
XFG, (Tian-sheng pharmaceutical group Go., Ld]. (1)0rid 0ots of Panax ginseng C. A Mey., 203
(@IPoria cocos (Schw) Woll. 20g; (§Driod hzomos of Atactodes macrocophala Koidz, 83; (4Aged fut
el of Giltus rticulata Bianco. 20g.,(5) rid hzomes of Rheum pamatum L. 129; (6 Dried root pees of
Lycium chinens Mi, 233, (7) Dried rootsof Gloha itralisFr. Schmitx Mic. 39: (8)Dred rhizomes of
‘Gheyrhiza alonsis Fisch.. 12g; 9Avtomisia annua L. 29g; (10 Dried 10ots o Ophiopogon aporicus (L)
Kor-Gaw. 39g; (1) Dricd wigs of Cinamomum cassia Pros. Bg: (12) Dried hizomos of Zngoer oficinalo
Roso. 8 13) red rootsof Aconfum carmichael Dabx.. 8 (141Dd s of Trichmanthos Krloxi
Maxim.. 29g; (16]0ried flower buds of Tussiago farfara L., 20g: (16) Dred rhizomes of Aster tataricus L. £..
20; (17) rid root peeis of Morus aba L. 23g:(18) Driod roots of Asragalus membranaceus (Fisch Bge.
191Dricd s of Lycium barbarum Wi, 20g: (20) Dred 100! powdor of Arisaema eruboscens (Wall)
‘Scholt wil (ox bl or sheep bio orpig bi).. 83 (21) Dried stomachfning of Calus alus domosticus
Biisson. 20g; (2] Died turle shel of Tronyx sinensis Wiegmann. 20g
XFG, [Tian-sheng pharmacoutical group 0. Lt. (1/0ried 100t of Panax ginsea C. A ey., 203;
(2Poria cocos (Schw) Wolt 20g; (30ried hzomes of Atrahyodes macrocophala Koidz., 8g; (9Aged it
ool of irs rtcuata Bianco. 20g. () Diod izomas of Rhou paimatu L., 129; (6 Driod 0ot pees of
Lyciom chinense Wi 233. () Dried roots of GefiaitoalsFr. Schmidtex M, 399 5 Dried hzomes of
‘Gheyrhiza ualensis Fisch.. 12g: 9vtomisia annua L. 29g: (10) Dried r0ots o Ophiopogon aporicus ()
Ker-Gawi. 39g; (1) Dred twigs of Ginnamomum cassia Presi. 8 (12) Dried hizomes of Zngber offcinale
Roso. B 19) red rootsof Acontum carmichaei Debx..8g;(140rid fruts of Trchmaninos Krioxi
Masim., 29g; (15)0ried fower budsof Tussiago farara L., 20g: (16 Dried hizomes of Astor ttarcus L.
200:(17) rid rootpeels of Morus aiba L. 23g:(18) Dris roots of Asragalus mermbranaceus (Fisch)Be.
9)Drid s of Lycium basbarum Ml 209; (20) Dried 100t powder of Asaema erubescens (Wal)
‘Schott wilh (ox bl o shoop bio orpig bi).. 8 (21) Driod stomach fning of Galus gals domostius
Brisson. 200; (22) Dried turtle shel of Trionyx sinensis Wiegmann. 209

B
accosngto
Chinoso

accoudng o
Chinese.

-Prepared
accondng o
Chinese.

phamacoposa

-Prepared
accosngto

-Prepared
accosngto
Chinaso.

i

Y-HRLo

Y-HPLo

Y-HpLC






OEBPS/Images/table5.jpg
Compositions.

Hasperidin

Nobiotn

Tangeretn

Aoleemodin

emodin

Chrysophanal

‘Chemical structure

Z AN_OH

OH O OH

OH O OH

Molecular
Formula

CahuOis

a0y

CaHinl0r

Cuekhos

Cuskhos

Cuakhas

CukhiOs

PubMod
o

10621

201

eeor7

10207

3220

10208

10639

cAs no

520263

78013

w1538

81724

si8821

81748

21619

HPLO

gt
1200

Agient
1200

Agient
1200

Agent
1200

Agient
1200

Agient
1200

Agient
1200





