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Coronavirus disease 2019 (COVID-19) is an emergent infectious pneumonia caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which is highly contagious and pathogenic. COVID-19 has rapidly swept across the world since it was first discovered in December 2019 and has drawn significant attention worldwide. During the early stages of the outbreak in China, traditional Chinese medicines (TCMs) were involved in the whole treatment process. As an indispensable part of TCM, Chinese patent medicines (CPMs) played an irreplaceable role in the prevention and treatment of this epidemic. Their use has achieved remarkable therapeutic efficacy during the period of medical observation and clinical treatment of mild, moderate, severe, and critical cases and during convalescence. In order to better propagate and make full use of the benefits of TCM in the treatment of COVID-19, this review will summarize the potential target of SARS-CoV-2 as well as the theoretical basis and clinical efficacy of recommended 22 CPMs by the National Health Commission and the Administration of TCM and local provinces or cities in the treatment of COVID-19. Additionally, the study will further analyze the drug composition, potential active ingredients, potential targets, regulated signaling pathways, and possible mechanisms for COVID-19 through anti-inflammatory and immunoregulation, antiviral, improve lung injury, antipyretic and organ protection to provide meaningful information about the clinical application of CPMs.
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INTRODUCTION
In December 2019, the first cases of unexplained viral pneumonia were reported in Wuhan, Hubei Province, China. According to the results of etiologic examinations, the pathogen that caused the disease was a novel coronavirus (Chan et al., 2020). On February 11, 2020, the novel coronavirus disease was officially named coronavirus disease 2019 (COVID-19) by the WHO (World Health Organization, 2020). On the same day, the International Committee on Taxonomy of Viruses (ICTV) gave the novel coronavirus its current name severe acute respiratory syndrome coronavirus 2 (SAR-CoV-2) (Coronaviridae Study Group of the International Committee on Taxonomy of Viruses, 2020). COVID-19 is an acute infectious disease caused by SARS-CoV-2 and is subsequent to severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS) (Paules et al., 2020). It is highly infectious and is disseminating quickly worldwide. Lack of sufficient knowledge led to the rapid spread of the epidemic in the early stages. On January 30, 2020, the WHO declared the COVID-19 epidemic as a Public Health Emergency of International Concern (PHEIC) (World Health Organisation, 2020). In the subsequent months, the ongoing outbreak of COVID-19 progressed quickly and globally. The WHO defined the severity of the COVID-19 outbreak to be a global “pandemic” on March 12, 2020 (World Health Organisation, 2020). So far, COVID-19 has been mainly clinically treated by symptomatic therapies, supportive therapies, and symptom improvement, and at present, a few vaccines have been developed (Centers for Disease Control and Prevention, 2020). As one of the earliest countries to contain and tackle COVID-19, China has taken prompt and effective measures including isolation, elimination, personal protection, and treatment approaches using traditional Chinese medicine (TCM), Western medicine therapy, and a combination of the latter. In particular, in the absence of specific drugs and vaccines (Guo et al., 2020b), TCM has played an important role in the prevention and treatment of COVID-19 at various stages due to its characteristics of syndrome differentiation and treatment, integrated participation, and prevention before the disease escalates. In China, 92.58% of cases were treated by TCM, and the number of cases in which TCM participated in the clinical therapy and discharge has exceeded 70% with the proportion continuously increasing (State Administration of Traditional Chinese Medicine, 2020). The outbreak of COVID-19 has been well controlled in China for now, and TCM has contributed greatly (Xu and Zhang, 2020b). In particular, Chinese patent medicines (CPMs) have played an irreplaceable role and have provided unique advantages in the management of COVID-19. However, the underlying mechanisms of CPMs are still unclear. This review will summarize and analyze the possible active mechanisms of CPMs in the treatment of COVID-19. The findings reported may provide meaningful information for further study to investigate the mechanisms of CPMs as a therapeutic approach to overcoming COVID-19. Figure 1 shows the framework of this review.
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POTENTIAL TARGET FOR THE PREVENTION AND INHIBITION OF SEVERE ACUTE RESPIRATORY SYNDROME CORONAVIRUS 2
SARS-CoV-2 is composed of four structural proteins and nonstructural proteins (NSP) (Gallagher and Buchmeier, 2001). Its structural proteins play an important role in the assembly of viruses and infection of hosts. Among them, the Spike (S) trimer is highly glycosylated to form the spikes on the surface of the virus, which is responsible for binding to the host cell receptor and allows the coronavirus to invade the host cell (Snijder et al., 2003). Studies have shown that angiotensin-converting enzyme 2 (ACE2) is a cell receptor which SARS-CoV-2 S glycoprotein can bind to (Zhou et al., 2020a). Alveolar type 2 (AT2) cells are the primary host cell of viral invasion due to it expressing higher levels of ACE2 protein. AT2 cells express higher levels of ACE2 protein. Viral replication induces an immune response in the body and produces excessive cytokines resulting in the formation of a cytokine storm after SARS-CoV-2 has entered the alveolar epithelial cells. This would cause inflammation and in turn lead to lung injury, acute respiratory distress syndrome (ARDS), and multiple organ failure and even death (Huang et al., 2020). Therefore, ACE2 is also a target molecule for lung damage caused by the virus (Kuba et al., 2005). Furthermore, cells in the heart, kidney, and other organs may become targets of viral invasion because of their high expression of ACE2. This will lead to damage to the lung, heart, kidney, and other important organs (Leng et al., 2020). Thus, disrupting the interaction between the SARS-CoV-2 S glycoprotein and this enzyme would prevent viral invasion. Nonstructural proteins of coronavirus participate in the transcription and replication of viral genomes, most of which are 3-chymotrypsin-like protease (3CLpro), Papain-like protease (PLpro), helicase, and 3–5′ exonuclease (Smith et al., 2013). The responsibility of SARS-CoV-2 3CLpro is to cleave polyproteins and generate functional enzymes. Without it, the entire replication architecture will not work properly (Loschwitz et al., 2021). So 3CLpro is considered to be a necessary target in the process of viral replication. Collectively, ACE2 and SARS-CoV-2 3CLpro are important targets for the prevention and inhibition of the virus, whose activity involves the invasion of host cells and intracellular replication of the virus (Song et al., 2018; Li et al., 2020a; Chen Y. W. et al., 2020; Wrapp et al., 2020).
THEORETICAL BASIS AND CLINICAL EFFICACY OF TRADITIONAL CHINESE MEDICINE IN THE PREVENTION AND TREATMENT OF CORONAVIRUS DISEASE 2019
In the theory of TCM, COVID-19 belongs to the category of “plague,” given its feature of strong infectiousness and the resulting rapid epidemic. Exogenous pathogenic epidemic is the main etiology, and the virus target location is the lung. In addition, the basic pathogenesis is characterized by “dampness, heat, toxin, and stasis” (Chen et al., 2020a). Since ancient times, experts of TCM have accumulated rich clinical experience in the treatment of plagues. The advantage of TCM is that even if the pathogen is not clear, a set of corresponding prescriptions can be proposed based on clinical syndromes under the guidance of the theory of syndrome differentiation and treatment, which can alleviate the disease, shorten its course, and attenuate worsening or complications (Yang, 2020b). In this epidemic, TCM has exerted beneficial effects in a comprehensive way during the treatment of COVID-19. The concept of organic wholeness and the characteristics of treatment based on syndrome differentiation have contributed greatly to the therapy of COVID-19, especially in improving patients’ clinical symptoms, which is of great significance in enhancing survival rates (Li et al., 2020c).
At present, “Diagnosis and Treatment Protocol for COVID-19 (trial version 8)” formulated by the National Health Commission and the Administration of TCM and Chinese medicine prevention recommend 13 Chinese patent medicines for different stages (National Health Commission of the People’s Republic of China and National Administration of Traditional Chinese Medicine, 2020). During the medical observation period, the clinical manifestations were fatigue with gastrointestinal discomfort, and Huoxiang Zhengqi Capsule (pill, liquid, and oral liquid) was recommended. For the clinical manifestation of fatigue with fever, the recommended Chinese patent medicines are Jinhua Qinggan Granule, Lianhua Qingwen Capsule (granule), and Shufeng Jiedu Capsule (granule). During the clinical treatment period, Qingfei Paidu decoction can be used in the treatment of mild, moderate, and severe cases and can be used reasonably with the consideration of the actual conditions of critically ill patients. In addition, the corresponding prescriptions were recommended for different syndromes of mild, moderate, severe, and critical patients; Xiyanping Injection, Xuebijing Injection, Reduning Injection, Shengmai Injection, Shenfu Injection, Shenmai Injection, Tanreqing Injection, and Xingnaojing Injection are recommended for severe and critical patients. Besides, seven provincial and municipal diagnosis and treatment protocols involving nine types of CPMs were retrieved. The above 22 types of CPMs have been recommended as treatment schemes for the potential treatment of COVID-19 by using network pharmacology and molecular docking technology. The information of 22 CPMs is provided in Table 1. The details involving main findings, study design, severity classification, course of treatment, and clinical data for recommended CPMs are summarized in Table 2. Further, the relationship of CPMs and their constituents is depicted in Figure 2.
TABLE 1 | Therapeutic regimens of recommended CPMs for COVID-19 in China.
[image: Table 1]TABLE 2 | Summary of clinical efficacy of CPMs for COVID-19.
[image: Table 2][image: Figure 2]FIGURE 2 | The relationship of the recommended CPMs and their constituents. Note: the yellow nodes represent CPMs. The other color nodes represent constituents of CPMs. The size and darkness of the nodes represent the appearance frequency of each constituent. The darkness of the nodes from dark to light and the size from large to small are illustrated in descending order of appearance frequency. The connecting lines indicate that each node is related. The width of the connecting lines was based on the appearance frequency of constituents, and the color and rule were same as the nodes. LHQW: Lianhua Qingwen Capsule; JHQG: Jinhua Qinggan Granules; SFJD: Shufeng Jiedu Capsule; HXZQ: Huoxiang Zhengqi Capsule; QFPDD: Qingfei Paidu decoction; XYP: Xiyanping Injection; XBJ:Xuebijing Injection; XNJ: Xingnaojing Injection; RDN: Reduning Injection; TRQ: Tanreqing Injection; SMI: Shenmai Injection; SM: Shengmai Injection; SF: Shenfu Injection; KBD: Kangbingdu Granules; SHL: Shuanghuanglian Oral Liquid; RYN: Reyanning Oral Liquid; SJKBD: Siji Kangbingdu Mixture; QXZK: Qingxuan Zhike Granules; JZOL: Jinzhen Oral Liquid; JYBD: Jinye Baidu Granules; QKL: Qingkailing Injection; BFHX: Bufei Huoxue Capsule.
Table 2 shows ten CPMs recommended for the treatment of COVID-19, including 14 completed studies in our review. Among 14 studies, three studies involved mild patients, seven studies involved ordinary patients, two studies involved both mild and ordinary patients, only one study involved severe patients, and one study did not report the stage of severity of COVID-19. There are 15 indexes used to evaluate the therapeutic effect of Chinese patent medicines. The total effective rate, aggravation rate, and adverse reaction rate are mainly used to evaluate the efficacy and safety of Chinese patent medicines. In addition, it also involves the disappearance rate of main symptoms, the duration of main symptoms, improvement rate of pulmonary CT, recovery rate of inflammation level, negative conversion rate (time) of nucleic acid, and other secondary indexes. The result shows the total effective rates of LHQW (Cheng et al., 2020), HXZQ (Yang et al., 2020a), QFPD (Wang et al., 2021), and TRQ (Huang et al., 2020b) were above 85% and the treatment effect is obvious. Although the total effective rate of Xuebijing was only 68.2%, there was a significant difference compared with the control group. The adverse reaction rate and the aggravation rate were low, less than 10% (Cheng et al., 2020; Yang H. B. et al., 2020; Yu H. Y. et al., 2020; Lu et al., 2020; Wang et al., 2021), indicating that those CPMs can improve the efficacy with a good safety profile. These clinical trials found that these drugs can significantly improve the clinical symptoms caused by COVID-19. For patients of mild and moderate cases, it is necessarily important to improve the main symptoms such as fever, cough, fatigue, and expectoration, which avoid the transformation from mild to severe. CPMs contribute the most to the improvement of fever symptoms, the disappearance rate of fever is more than 80% (Duan et al., 2020), and the duration of fever was shorter in the treatment group (Cheng et al., 2020; Lu et al., 2020; Yang, 2020b). However, CPMs in relieving cough symptoms are weak, and the disappearance rate of cough is only 55% (Lu et al., 2020). By observing the improvement rate of pulmonary CT and the recovery level of inflammatory indexes, we can further know the therapeutic effect of CPMs on COVID-19. SFJD (Chen et al., 2020c), QFPD (Zeng et al., 2020), and XBJ (Zhang et al., 2020a) can significantly improve the absorption of lung CT lesions, LHQW (Cheng et al., 2020) and RYN (Yang et al., 2020c) also have this therapeutic effect, but there is no significant difference. Before and after the treatment, the difference of the oxygenation indexes and inflammatory factors such as white blood cell (WBC), lymphocytes (LYMPH), erythrocyte sedimentation rate (ESR), interleukin (IL), tumor necrosis factor-α (TNF-α), C-reactive protein (CRP), and procalcitonin (PCT) was compared between the two groups, which in the treatment group was better than that in the control group (Liu K. F. et al., 2020; Qin et al., 2020; Chen et al., 2020c; Wang et al., 2021). Besides, SFJD (Qu et al., 2020), QFPD (Zeng et al., 2020), and RYN (Yang et al., 2020c) can shorten the negative conversion rate (time) of nucleic acid.
At present, the randomized controlled trials of some drugs have not been completed (such as Shengmai Injection and Bufei Huoxue Capsule) or are still in progress (such as Xiyanping Injection and Shuanghuanglian Oral Liquid), so the effectiveness of drugs in the treatment of COVID-19 cannot be determined temporarily (Wang et al., 2020a). However, because of the need for treatment, the above drugs have been widely used in the treatment of patients with COVID-19 in accordance with the strategy of “New uses of old drugs” and “Treating different diseases with the same method” in the TCM theory. The active component of the Xiyanping Injection is the total sulfonate of andrographolide, and it has the function of clearing heat and detoxification and antibacterial and anti-inflammatory and definite therapeutic effect on respiratory system diseases (Cai et al., 2020). Shuanghuanglian Oral Liquid (Zheng et al., 2020b) and Xingnaojing Injection (Xie et al., 2020) also have the function of regulating inflammatory factors and relieving inflammation reaction. This is one of the therapeutic mechanisms of COVID-19, which was treated by avoiding the cytokine storm. Shenfu Injection, Shengmai Injection, and Shenmai Injection can enhance the immune function and hypoxia tolerance of myocardial cells, but the anti-inflammatory effect of Shengmai Injection is stronger than that of the other two (Zhang and Yang, 2008; Li et al., 2016). Early experiments in vitro antibiosis and in vivo animal studies showed (Wu et al., 2018) that Kangbingdu Granules had an antibacterial effect in vitro and antiviral, antipyretic, and anti-inflammatory effects in vivo. Liu et al. (2020b) conducted a meta-analysis for Siji Kangbingdu Mixture efficacy and safety in the treatment of children respiratory system infections. The result shows that Siji Kangbingdu Mixture can shorten the time of fever, cough, and sore throat, the efficacy effect and safety of Siji Kangbingdu Mixture were significantly better than those of ribavirin or interferon. Qingxuan Zhike Granules in the treatment of children with upper respiratory infection (Zhang et al., 2015) and cold of wind-heat (Du et al., 2021) can effectively improve the clinical symptoms, especially for cough, sputum, and pharyngeal symptoms. Jinzhen Oral Liquid (Yu, 2019) has antipyretic, anti-inflammatory, antitussive, and antiviral pharmacological effects, and it is mainly used in the treatment of children with various respiratory diseases in clinical. Qingkailing Injection can promote the release of antipyretic substances and regulate body temperature by inhibiting endogenous pyrogen and endotoxic fever (Zhao et al., 2019). Bufei Huoxue Capsules (Zhou et al., 2020b) can improve lung ventilation function, reduce blood viscosity, and increase blood oxygen content to play a role in the treatment of chronic respiratory diseases. These drugs can improve clinical efficiency and reduce the incidence of adverse reactions in respiratory diseases (State Administration of Traditional Chinese Medicine, 2020; Xu and Zhang, 2020b). But, due to differences in usage, dosage, and application population, the adverse reactions may have new changes. So clinical trials should be completed as soon as possible (Hu and Zhang, 2020).
Figure 2 shows that Lonicera japonica Thunb, Glycyrrhiza uralensis Fisch, Scutellaria baicalensis Georgi, Gardenia jasminoides Ellis, Isatidis Radix, Forsythia suspensa Vahl, and Agastache rugosa are frequently used among all the recommended CPMs (chose only if frequency ≥4 for CPMs). These drugs are widely used in the treatment of COVID-19 for its function of clearing away heat and toxin (Chen et al., 2020b; Yu Y. R. et al., 2020). Zhou et al. (2021) suggested that Lonicera japonica Thunb extract significantly increased body weight, organ index, serum cytokines (interleukin, tumor necrosis factor, and interferon-γ), secretory immunoglobulin A (sIgA), and the activity of natural killer (NK) cells and cytotoxic lymphocytes (CTL) of colitis ulcerative mouse. Besides, it can also reduce the apoptosis of splenic lymphocytes in colitis ulcerative mouse (Nomura et al., 2019). It has been found Glycyrrhizic acid can inhibit the replication of the virus and interfere with the cycle of virus adsorption and penetration. Yu et al. (2020b) indicated that Glycyrrhizic acid could inhibit the binding of RBD part of S protein and ACE2 by the MTT assay to play antiviral effect. Some researchers used Scutellaria baicalensis Georgi for antibacterial test in vitro. Some experiment results showed (Li et al., 2013) that Scutellaria baicalensis Georgi has a strong inhibitory effect on Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, and other viruses. Moreover, baicalein, an active ingredient of Scutellaria baicalensis Georgi, has a strong inhibitory effect on HIV. Gardenia jasminoides Ellis is an important medicine to cure epidemic diseases. It can significantly inhibit the lung inflammation of mice induced by influenza virus, significantly reduce the mortality of mice infected by influenza virus, prolong the survival time, and reduce the level of NO in serum. It also can inhibit the cytopathy caused by H1N1, PIV-1, RSV, HSV-1, and HSV-2 in vitro (Wang et al., 2006). Isatidis Radix, with an antiviral pharmacological effect, can inhibit a variety of influenza viruses, such as H1N1, H3N2, and H9N2, and also has a good anti-inflammatory effect. It can inhibit virus-induced inflammatory response by regulating the NF-kB signaling pathway and the TLR3 signaling pathway (Huang et al., 2019). The antibacterial and antiviral effects of Forsythia suspensa were evaluated by Shi et al. (2013) in combination with the existing in vitro and in vivo studies. The study found that Forsythia suspensa has a good inhibitory effect on Escherichia coli, Staphylococcus aureus, Salmonella typhi, Escherichia coli, endotoxin, Staphylococcus epidermidis, influenza A virus, human cytomegalovirus, Japanese encephalitis virus, respiratory syncytial virus, and simple cytomegalovirus. The extract of Agastache rugosa has the ability of immunoregulation. The results showed (Chen et al., 2020d) that the volatile oil of Agastache rugosa leaves had different effects on immune cells at different times. The serum containing Agastache rugosa leaves could significantly activate the white blood cells, macrophages, and lymphocytes of mice and promote the immune function of the body.
MECHANISMS OF TRADITIONAL CHINESE MEDICINE IN THE THERAPY OF CORONAVIRUS DISEASE 2019
According to the discussion of clinical trials, the above 22 kinds of CPMs have good or potential clinical effects for the prevention and treatment of patients with COVID-19. Therefore, it is particularly important to explore the mechanism of action of CPMs for COVID-19 by computer simulation and in vivo or vitro experimental studies. We reviewed the potential mechanisms of action of CPMs and tried to find more research clues for CPMs with definite curative effect and provide theoretical support for CPMs without clinical research report. The results involving constituents, predicted active ingredients, predicted targets, and regulated signaling pathways for recommended CPMs are summarized in Table 3. The detailed mechanisms are as follows.
TABLE 3 | Summary of potential action mechanisms of CPMs for COVID-19.
[image: Table 3]Chinese Patent Medicine Has Been Reported in Clinical Trials
Lianhua Qingwen Capsule has good antiviral, anti-inflammatory, and immunomodulatory effects. Ling et al. (2020) reported that Lianhua Qingwen Capsule could act on SARS-CoV-2 via multiple components, targets, and pathways. Its main ingredients kaempferol, quercetin, and luteolin have better combinations with Mpro, while indigo, glycyrrhetinic acid, and stigmasterol can target the ACE2; thereby, it is possible to cure COVID-19. Li et al (2020b) found that Lianhua Qingwen Capsule could significantly inhibit the replication of SARS-CoV-2 in cells and reduce the expression of viral particles and the upregulation of inflammatory cytokines TNF-α, IL6, MCP-1, and IP-10 caused by SARS-CoV-2 infection, in a dose-dependent manner in host cells. It has a comparable antiviral potency against the SARS-CoV-2 with an IC50 value of 411.2 μg/ml. Ling et al. (2020), Li et al. (2020b), and Wang et al. (2020c) speculated that Lianhua Qingwen Capsule activity against COVID-19 was exerted through its active ingredients quercetin, luteolin, kaempferol, glycyrrhetinic acid, stigmasterol, and indigo, which influenced inflammatory cytokine targets to regulate the AGE-RAGE, IL17, JAK-STAT, and TNF signaling pathways and other signaling pathways to restrain the viability of SARS-CoV-2 and improve the clinical symptoms of patients with COVID-19. New studies have proved (Li et al., 2019) that Lianhua Qingwen Capsule can effectively reduce the motility chemotaxis potential of macrophages in the acute lung injury (ALI) model and reduce the recruitment of monocyte macrophages by downregulating MCP-1. In vivo, Lianhua Qingwen Capsule can effectively inhibit the infiltration of macrophages, further reduce the edema of lung tissue, reduce the temperature fluctuation caused by ALI, and alleviate the lung pathological injury of ALI.
By using network pharmacology and molecule docking analyses, Gong et al. (2020), Shen et al. (2020), and Jimilihan et al. (2020) identified formononetin, stigmasterol, 3-methoxy-glycerol, anhydroicaritin, beta-sitosterol, crude-glycerin, glycyrrhizin B, and other key compounds from Jinhua Qinggan Granules as having a certain degree of affinity with the SARS-CoV-2 3CL hydrolase and ACE2—which might regulate downstream TNF, IL17, PI3K/Akt, and HIF-1 signaling pathways and other signaling pathways and regulate their activity on targets such as PTGS2, HSP90AB1, HSP90AA1, PTGS1, NCOA2, AKTI, and RELA—for the prevention of COVID-19-related lung injury. Mao et al. (2020) and Lin et al. (2020) reported that the mechanism of action of Jinhua Qinggan Granules in the treatment of COVID-19 involved multiple targets and multiple pathways related to antiviral activity, immune regulation, inflammation inhibition, and apoptosis regulation.
Cao et al. (2020) reported that 6-(3-oxoindolin-2-ylidene)indolo(2,1-b)quinazolin-12-one, bicuculline, physciondiglucoside, dihydroverticillatine, and licoisoflavanone are compounds present in Shufeng Jiedu Capsule that could regulate the signaling pathways involved in human cytomegalovirus infection, Kaposi’s sarcoma-associated herpesvirus infection, the IL17 signaling pathway, and small cell lung cancer, which could be active to treat COVID-19 by binding with SARS-CoV-2 3CL hydrolase and ACE2. Xu et al. (2020c) speculated that Shufeng Jiedu Capsule might regulate key targets such as IL6, IL1β, MAPK8, MAPK1, MAPK14, CCL2, CASP3, FOS, and ALB mainly through flavonoids such as quercetin, luteolin, wogonin, acacetin, isorhamnetin, 5,7,4’-trihydroxy-8-methoxyflavone, kaempferol, and phytosterol, which in turn influence the inflammatory response, oxidative stress injury, apoptosis, pulmonary fibrosis, and other processes that reduce lung injury induced by COVID-19. Furthermore, Huang et al. (2020a) and Xu et al. (2020a) reported that Shufeng Jiedu Capsule could treat COVID-19 through multiple components, multiple targets, and multiple pathways of TCM, and its potential mechanism might involve immune-inflammatory response and antiviral activity. Its active ingredients have the potential to help people resist infection by SARS-CoV-2 as they interfere with the binding of SARS-CoV-2 to ACE2. Liu et al. (2016) suggested that Shufeng Jiedu Capsule has a significant antipyretic effect, which could reduce the levels of PGE2, TNF-α, IL1α, IL6, and IL1β, reduce the heat production, and increase the content of AVP.
Also using molecule docking analyses, Deng et al. (2020) found that the core compounds in Huoxiang Zhengqi Oral Liquid such as quercetin, isorhamnetin, irisolidone, kaempferol, wogonin, and baicalein were similar in affinity to currently recommended drugs for the treatment of COVID-19 such as remdesivir, ribavirin, and ritonavir. Of these, isorhamnetin, quercetin, and irisolidone had the strongest affinity. These compounds may interfere with ACE2 binding to PTGS2, HSP90AB1, AR, CAMSAP2, and other targets that regulate multiple signaling pathways and thus exert a preventive or therapeutic effect on COVID-19. Du et al. (2020) reported that elicorice glycoside E, naringenin, robinin, [(2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one], and kaempferol strongly bind to 3CL protease and have been proposed as potential inhibitors of 3CL protease. Furthermore. the antiviral pathway of Huoxiang Zhengqi might be exerted through the PI3K-Akt signaling pathway and its downstream effects on viral replication.
Zhao et al. (2021) analyzed the treatment mechanism of Qingfei Paidu decoction from molecular, pathway, and network levels and conducted in vitro experiments to verify. The result showed that the main component of Qingfei Paidu decoction—baicalin—can suppress NF-κB signaling and downregulate the expression of IL6 and TNF-α and CCL2 in macrophage-like cell line RAQ264.7. In addition, Qingfei Paidu decoction can inhibit the activity of PTGS2 and PGE2 production in order to exhibit the effects of immune regulation and regulate ribosomal proteins related to the viral replication so that it inhibited the growth and production of virus.
In the clinical treatment of patients with COVID-19, Xuebijing Injection mainly inhibited IL6, TNF-α, MCP1, mip2, and IL10 to inhibit inflammatory response (Huang et al., 2020a). Xuebijing Injection could inhibit respiratory viruses while relieving inflammation, delay pathological changes in the lungs, and protect from liver damage caused by viruses or antiviral drugs. It can reduce the apoptosis of tubular cells during sepsis, improve the expression of apoptosis-related proteins Bcl-2 and Bax, and alleviate kidney injury (Sun et al., 2017). It could also inhibit bacterial infections, improve body immunity, and reduce cardiovascular damage (Kang, 2020; Shi X. et al., 2020). Zheng et al. (2020a) reported that hyperoside, salvianolic acid C, salvianolic acid A, cynaroside, salvianolic acid B, and paeoniflorin were the main components of Xuebijing Injection and had a good affinity with SARS-CoV-2 3CL hydrolase and its human receptor, ACE2. Two mechanisms were potentially involved in Xuebijing treatment of SARS-CoV-2-induced pneumonia. First, its main activity could be mainly exerted through the regulation of the human immune-inflammatory response to protect important organs, and second, Xuebijing Injection might also act on the essential proteins of the virus, 3CLpro and ACE2, to induce antiviral effects. Xuebijing Injection presents the characteristics of multiple components and activity against multiple targets and pathways in treating COVID-19, based on its overall synergy (Kong et al., 2020a; He et al., 2020). Chen et al. (2018) showed that 18 ml/kg Xuebijing Injection could stimulate Treg differentiation and moderately inhibit Th17 differentiation, effectively prevent neutrophil infiltration into lung and kidney, and improve its survival rate in this septic shock model.
Reyanning Mixture is recommended by the Diagnosis and Treatment Protocol for COVID-19 (trial version 2) statement issued by the Shanxi Province for the therapy of clinically mild and severe cases. Reyanning Mixture exerted beneficial effects in treating coronavirus pneumonia mice by its activity on the lungs. The result showed that Reyanning Mixture can reduce the lung index of coronavirus pneumonia mice with pestilence attacking the lung, significantly increase the percentage of CD8+ T and CD4+ T lymphocytes in peripheral blood of model mice, increase the percentage of total B lymphocytes, reduce virus load in lung tissue, reduce the levels of TNF-α, IFN-γ, IL6, and IL10 in the lung tissue, and reduce the content of motilin in the serum of model mice. It manifested obvious therapeutic effects by improving lung lesions, enhancing gastrointestinal function, improving autoimmune function, and reducing the expression of inflammatory factors in vivo, which provide a rationale for future clinical applications of the active compounds (Bao et al., 2020). Wang et al. (2020e) reported that the core compounds in Reyanning Mixture such as apigenin, chrysin-5-methylether, and catechin act on CD40LG, CXCL10, CXCL8, IL10, IL2, IL6, and other targets involved in the IL17 signaling pathway and cytokine–cytokine receptor interaction pathway.
Jinye Baidu Granules are suitable for the treatment of viral pneumonia, acute upper respiratory tract infection, influenza, and other viral and bacterial diseases. It has been used for the prevention and control of SARS virus infection during the SARS outbreak in 2003 and achieved good results. At present, it has been listed as a reserved drug for the prevention and control of COVID-19 in Hubei, Guangdong, Hebei, Fujian, and Anhui Provinces. In the presence of a cytokine storm causing DIC, sepsis, Jinye Baidu Granules particles exert a protective effect on liver microsomal activity, calcium homeostasis, in addition to resisting free radical production and activity, and reducing levels of circulating or tissue inflammatory cytokines (such as TNF-α, IL1, IL6, and IL8) and inhibiting dysregulated TNF-α release, which lead to the reduction of vascular endothelial cells and organ damage and prevention of the activation of the blood coagulation system (Shi et al., 2020a).
Pu et al. (2020), Gao et al. (2020), and Chen et al. (2020e) reported that Reduning Injection might act on targets such as inflammatory cytokines and MAPKs through its active ingredients quercetin, kaempferol, beta-sitosterol, luteolin, isorhamnetin, and chrysoeriol, to regulate the AGE-RAGE, human cytomegalovirus infection, TNF, and IL17 signaling pathways and to treat COVID-19 patients. In addition, the antipyretic mechanism of Reduning Injection is related to inflammatory mediators such as IL1, ET-1, IL6, and PGE 2 and regulating endogenous pyrogen (Wang et al., 2013).
Kong et al. (2020b) showed that kaempferol, quercetin, baicalein, luteolin, and wogonin, which are the active compounds of Tanreqing Injection, showed good affinity toward SARS-CoV-2 3CL hydrolase. The molecular mechanism of Tanreqing Injection in the treatment of COVID-19 involved the synergistic features of multiple components, targets, and pathways of TCM.
Chinese Patent Medicines with Potential Therapeutic Effect
Cai et al. (2020) reported andrographolide, a main component of Xiyanping Injection, had potential antiviral effects in the treatment of COVID-19. It could reduce the level of inflammation in patients, improve respiratory symptoms, inhibit concurrent bacterial infection, and improve the immune response. The research showed (Yang and Luo, 2017) that andrographolide can reduce the level of Th17 and Th2 type cells and play an immunomodulatory role. At the same time, it would not induce similar immunosuppressive effects of steroids, and the incidence of adverse reactions was low. Andrographis paniculata Nees, which has the same active ingredient as Xiyanping Injection, can inhibit LPS-induced hyperthermia in rabbits by reducing the levels of 5-HT and increasing the levels of cAMP in the brain (Xu et al., 2019). In addition, andrographolide can reduce the inflammatory damage of the liver by downregulating NF-κB signaling pathway to reduce the expression of inflammatory factors, including TNF-α and IL6.
Xie et al. (2020) discovered the core compounds in Xingnaojing Injection including chlorogenin, 3-methylkempferol, kaempferol, morin, 5-hydroxy-6,7,3′,4′,5′-pentamethoxyflavone, gardenin, quercetin, dryobalanone, artemisetin, genistein, curcumin, and elemicin. These compounds might interfere with various signaling pathways by acting on the key targets, such as PARP1, PTGS2, MMP9, CDK2, ADORA2A, ALOX5, and GSK3B. They may also regulate the inflammatory response, apoptosis, oxidative stress, angiogenesis, and the other processes to alleviate the neurological damage sometimes caused by SARS-CoV-2. Further, they inhibited viral replication and prevented infection of the host cell by binding with Mpro, and the ACE2 complex. These activities implied that Xingnaojing Injection might have a positive therapeutic effect on the neurological damage caused by SARS-CoV-2.
Shenfu Injection, Shenmai Injection, and Shengmai Injection are recommended for severe patients, which have a good role in relieving cytokine storm. Their main components are similar, which can inhibit inflammatory factors and alleviate cytokine storm. Han et al. (2020) claimed that ophiopogonin D′, ophiopogonin D, ginsenoside Rg2, ophiopogon A, methyl ophiopogonanone A, ophiogenin-3-O-α-L-rhamnopyranosyl, ginsenoside Rb2 (1→2)-β-D-glucopyranoside, ginsenoside R0, sanchinoside Rd, ophiopogonanone E, and ginsenoside Re in Shenmai Injection showed a higher binding affinity with 3CL hydrolase. These compounds were the main effective components in the treatment of COVID-19 combined with coronary heart disease. Shenmai Injection could achieve simultaneous intervention of COVID-19 and coronary heart disease by inhibiting cytokine storms, maintaining cardiac function homeostasis, and regulating immunity and antiviral activity. It exerted a mutual influence and complex interference on a network regulatory mechanism. Fang et al. (2012) reported that Shenmai Injection could cut down the expression of TNF-α and ICAM-1 to play a protective role against lung injury. Li et al. (2020d) reported that kaempferol, ginsenoside Rh2, beta-sitosterol, stigmasterol, and deoxyandrographolide might be the main active ingredients in Shenfu Injection which cause inhibition of the SARS-CoV-2 3CL hydrolase activity and regulate ACE2. As a result, the antiviral effects, immunoregulation, and targeting of the cytokine storm by Shenfu decoction may play an important role in the treatment of critically ill patients with COVID-19 through regulating multiple signaling pathways including the AGE-RAGE signaling pathway in diabetic complications, IL17, C-type lectin receptor, and HIF-1 signaling pathways. Shenfu Injection also can reduce the seriousness of lung injury (Wang et al., 2020b). Wang et al. (2020d) found that the active compounds in Shengmai Injection, such as schisanlactone E, N-trans-feruloyltyramine, and stigmasterol, could act on CASP3, PTGS2, NOS2, NOS3, and other targets to regulate multiple signaling pathways to induce anti-inflammatory effect, immune regulation, and antishock and increase blood oxygen saturation in the treatment of COVID-19. Shengmai Injection could reduce the levels of iNOS and NF-kB, improve the peroxidation damage, and has a protective effect on acute lung in rats (Liu et al., 2009).
Kangbingdu Granules had a significant role in combating the SARS virus in 2003 and the influenza A (H1N1) virus in 2009, and thus, the formulation was recommended for pediatric prophylaxis and for adults with fever or cough and sore throat during medical diagnosis and treatment of COVID-19 in Guangdong Province. Yao et al. (2020) reported that the core active compounds such as bicuculline, luteolin, and quercetin in Kangbingdu Granules showed good affinity to SARS-CoV-2 3CL protease. They could interact with ACE2 via its targets PTGS2, HSP90AB1, and PTGS1 to regulate multiple signaling pathways, thereby exerting therapeutic effects on COVID-19.
Shuanghuanglian Oral Liquid is recommended by the Diagnosis and Treatment Protocol for COVID-19 in Beijing. Recent studies have revealed that Shuanghuanglian Oral Liquid has broad-spectrum antiviral and antibacterial activities, which can improve the immune response of the human body. It is an effective broad-spectrum antiviral agent. Zheng et al. (2020b) reported that the mechanism of Shuanghuanglian Oral Liquid against COVID-19 involved its active compounds including quercetin, stigmasterol, beta-sitosterol, kaempferol, neobaicalein, dihydrooroxylin A, and luteolin. These compounds might regulate related biological processes and signaling pathways by acting on key proteins involved in protein network interaction such as CASP3, TP53, MAPK8, IL6, and CCL2. The research showed that Shuanghuanglian Oral Liquid has a protective effect against acute liver failure in mice, which is mainly reflected in improving liver function, inhibiting cytokine synthesis, and reducing inflammatory injury (Wang et al., 2020f). Shuanghuanglian Oral Liquid also can inhibit the LPS-induced increase of body temperature in rats (Liang and Zhou, 2011).
The Siji Kangbingdu Mixture is a CPM recommended by the Diagnosis and Treatment Protocol for COVID-19 (trial version 2) in Shanxi Province and is applicable to mild and severe cases. Liu et al. (2020b) indicated that Siji Kangbingdu Mixture exhibited the potential to be an outstanding agent with better effectiveness and safety compared to chemical antiviral agents and predicted that the Siji Kangbingdu Mixture treatment presented a “win-win” mechanism because it was beneficial not only to symptom alleviation but also for disease resolution. The mechanism might be related to the IL17 signaling pathway and the regulation of the arachidonic acid metabolism pathway which is active in the systemic immune response and inflammation and may also interfere with SARS-CoV-2 replication by inhibiting 3CL protease.
Qingxuan Zhike Granule is recommended for COVID-19 patients with mild and moderate disease in Hunan Province, where special TCM treatment protocols for children have been introduced. Experimental studies (Ruan et al., 2010; Qiao, 2020) have shown that Qingxuan Zhike Granule could repair and improve the pathological damage caused by acute bronchitis in model rats and enhanced the bactericidal effect in rat cells. Zong et al. (2020) reported that the core compounds in Qingxuan Zhike Granules including quercetin, kaempferol, and luteolin had a similar affinity with SARS-CoV-2 3CL protease as the recommended drugs. The active ingredients in Qingxuan Zhike Granules might regulate multiple signaling pathways by acting on targets such as PTGS2, HSP90AA1, and ESR1, thereby ameliorating disease progression.
Jinzhen Oral Liquid is mainly used to treat children with bronchitis, bronchopneumonia, mycoplasma pneumonia, and viral pneumonia as well as patients with phlegm-heat cough. At present, Jinzhen Oral Liquid has become an important therapeutic aid. In addition, the academic Zhong Nanshan pointed out that Jinzhen Oral Liquid presented good antiviral and anti-inflammatory activities in vitro at the 24th press conference on COVID-19 prevention and control held by the Information Office of Guangdong Provincial Government. The results of modern pharmacology have shown that Jinzhen Oral Liquid presents good inhibitory or antiviral effects on the SARS virus, influenza A virus, respiratory syncytial virus, and Mycoplasma pneumoniae (Xiao et al., 2008; Xiao et al., 2009). Tao et al. (2020) reported that isoglabrolide, glabrolide, ebeiedinone, desoxo-glabrolid-acetate, peimisine, verticinone, imperialine, ussuriedinone, and euchrenone A5 were the active compounds of Jinzhen Oral Liquid in the treatment of COVID-19. Jinzhen Oral Liquid might inhibit the occurrence and development of the cytokine storm in COVID-19 by regulating the expression of the bromine domain containing protein 2 (Brd2), aminopeptidase N (APN), and ACE2, by interfering with the PI3K-Akt, Jak-STAT, TNF, and MAPK signaling pathways, and by inhibiting viral replication by binding with 3CL protease—thus exerting a preventive or therapeutic effect on COVID-19. In vivo experiments showed that Jinzhen Oral Liquid can alleviate acute lung injury by inhibiting multiple targets and blocking the NF-κB and MAPK signaling pathways (Zong et al., 2018), and it has a good antipyretic effect and is similar to the therapeutic mechanism of Xiyanping Injection (Hong et al., 2021).
Qingkailing Injection is widely used in the treatment of acute pneumonia, upper respiratory tract infection, high fever, and other diseases. Qingkailing Injection has been listed as a recommended drug by the latest version of the Diagnosis and Treatment Protocol for COVID-19 and Prevention Protocol formulated by the Tongji Hospital in Wuhan, Hubei Province. Zhang et al. (2020b) reported that the effects of Qingkailing Injection showed activity against multiple targets and multiple pathways. The active components including acacetin, syrigin, luteolin, kaempferol, quercetin, and apigenin could regulate the apoptosis pathway and the TNF pathway by acting on CASP3, CASP8, FASLG, and other targets, to achieve potential therapeutic effects on COVID-19. Gao et al. (2013) suggested that Qingkailing Injection has an antipyretic effect by decreasing the expression of 5-HT and the concentration of 4-aminobutyric acid and it can improve the metabolism of amino acids and the urea cycle. Sun et al. (2005) used LPS to cause visceral injury, and the results reflected that Qingkailing Injection had the function of protecting visceral injury as reflected through enhancing the free-radical activity and the inhibition to overoxidation by the results of detecting MDA and SOD levels.
Recent studies have suggested that the aggravation and even deaths caused by viral diseases such as COVID-19 were not only related to pulmonary virus infection, but were also closely associated with the immune dysfunction of the body (Xu et al., 2020d). The studies have shown that Bufei Huoxue Capsule could effectively improve pulmonary fibrosis, reduce the expression of inflammatory factors such as TNF-α and IL6, promote lung tissue repair, and effectively improve the immune response, which also contributes to the recovery of COVID-19 (Ma et al., 2016; Jing et al., 2017). Currently, Bufei Huoxue Capsule has been included in the recommended drug list in the Diagnosis and Treatment Protocol for COVID-19 in Guizhou Province and is mainly used for COVID-19 recovery treatment. Guo et al. (2020a) reported that the beneficial effects of Bufei Huoxue Capsule were not only associated with its antiviral and anti-inflammatory activities, but were also closely related to the regulation of immune function in the treatment of convalescent COVID-19 patients. Its key compounds including quercetin, kaempferol, 7-O-methylisomucronulatol, baicalein, and formononetin target IL6, MAPK8, PTGS2, PTGS1, and NCOA2 to regulate multiple signal pathways of TCM and play a therapeutic role in the recovery period of COVID-19.
Common Pharmacological Actions and Mechanisms
On the basis of reviews and comments on the previous text, we concluded that these 22 recommended CPMs in the treatment of COVID-19 mainly act on anti-inflammatory and immunoreguation and antiviral effects and improve lung injury, antipyretic effect, and organ protection. The results are provided in Table 4 and Figure 3. In addition, we calculated the occurrence times of active ingredients, predicted targets, and signaling pathways predicted by network pharmacology and molecular docking. The results are shown in Figure 4.
TABLE 4 | The pharmacological action of CPMs for the treatment of COVID-19.
[image: Table 4][image: Figure 3]FIGURE 3 | The pharmacological effects and mechanisms of CPMs for COVID-19.
[image: Figure 4]FIGURE 4 | Occurrence times of potential mechanism. Note: (A) Occurrence times of active ingredients (frequency ≥ 5). (B) Occurrence times of predicted targets (frequency ≥ 5). (C) Occurrence times of signaling pathways (frequency ≥ 4).
Table 4 shows 22 CPMs which all have anti-inflammatory and immunomodulatory effects. Recent studies have suggested that the pathogenic mechanism of SARS-CoV-2 is closed related to inflammatory stimulation and immune dysfunction (Xu et al., 2020e). The immune system responds rapidly after SARS-CoV-2 has infected the body. CD4+ T lymphocytes differentiate rapidly into helper T cells Th1 and Th2, and then, Th1 secretes granulocyte–macrophage colony-stimulating factor (GM-CSF). These cytokines will induce excessive activation of CD14+ and CD16+ monocytes (Zhou et al., 2020b). When the Th1 and Th2 cells and the CD14+ and CD16+ monocytes enter the pulmonary circulation, a significant inflammatory cell infiltration, with the release of proinflammatory cytokines, chemokines, IL1β, IL6, IFN-γ, TNF-α, CCL2, CCL3, and CXCL10, will occur in the lungs, forming a “cytokine storm” causing severe pneumonia and in turn lead to lung injury, acute respiratory distress syndrome (ARDS), and multiple organ failure and even death (Huang et al., 2020a; Zhou Y. X. et al., 2020). The regulatory function of TCM on the immune system is closely related to the production and activity of T cells, B cells, NK cells, macrophages, and cytokines. From the results of COVID-19 clinical research, we can find CPMs can regulate the proportion of lymphocyte and leukocyte, significantly reduce the level of inflammation factors such as CRP, D-dimer, PCT, IL6, IL10, IL17, TNF-α, and IFN-γ, and increase the level of IL4 (Chen et al., 2020c; Qin et al., 2020). Network pharmacology research shows that the mechanism may be related to the IL17 signaling pathway, TNF signaling pathway, and arachidonic acid metabolism pathway. The biological activity of TNF is to promote inflammation, cell survival, and tissue regeneration. TNF can effectively stimulate a large amount of IgG, promote the proliferation of B cells, and activate the adhesion receptors on the surface of endothelial cells and neutrophils (Shen et al., 2020). IL17 is a proinflammatory cytokine mainly secreted by Th17 and other T cells, which exerts a major role in adaptive immunity. The IL17 signaling pathway can reduce the aggregation of macrophages and granulocytes by regulating CXCL2, CCL2, CXCL8, and other chemokines, thus reducing the inflammatory response (Noack and Miossec, 2017; Liu Y. R. et al., 2020). Ren et al. (2020c) concluded that arachidonic acid (AA) metabolism pathway is principally used to synthesize inflammatory cytokines, such as interleukin (IL), interferon (IFN), C-X-C motif chemokine (CXCL), and so on, which directly leads to the cytokine cascade reaction. Therefore, the inhibition of the AA metabolism pathway is beneficial for alleviating the “cytokine storm.”
The action mechanism of antiviral drugs is mainly through blocking a certain stage of virus replication and reproduction, such as preventing the virus from entering the host cell (Pawlos et al., 2021), inhibiting the synthesis of the virus (Kumar et al., 2021), and inhibiting the release of the virus (Martin-Sancho et al., 2021), so as to achieve the purpose of inhibiting virus reproduction and controlling virus infection. The antiviral effect of CPMs is through inhibiting the function enzyme of SARS-CoV-2 or binding with the host cell receptor. In the second part of this article, we mentioned that the main targets of anti-SARS-CoV-2 include ACE2 and 3CLpro. ACE2 plays an important role in the process of binding with the virus, while 3CLpro is related to viral transcription and replication. CPMs’ main ingredients kaempferol, quercetin, luteolin, and baicalein have better combinations with Mpro, while isorhamnetin, stigmasterol, and β-sitosterol can target the ACE2 (Ling et al., 2020; Kong et al., 2020b; Li Y. M. et al., 2020). Kaempferol glycosides are good candidates for 3a channel proteins of coronaviruses (Schwarz et al., 2014). Quercetin was proven to exert an inhibitory effect on PEDV 3CLpro (Li et al., 2020e) and interfere with multiple steps of pathogen virulence viral entry, viral replication, and protein assembly and these therapeutic effects can be enhanced by the CO administration of vitamin C. quercetin (Colunga et al., 2020). Luteolin has been reported in experimental studies to inhibit viral replication by binding to the spike protein on the surface of the coronavirus and can inhibit 3CLpro, which is required for viral infection (Ling et al., 2004). Liu et al. (2021) found that baicalein could inhibit SARS-CoV-2 3CLpro activity in vitro with IC50 values of 8.52 µg/ml and 0.39 µM. The effect of isorhamnetin binding to ACE2 was demonstrated by the surface plasmon resonance assay, and it was shown by in vitro virus experiments that isorhamnetin could inhibit SARS-CoV-2 spike pseudotyped virus entering ACE2h cells (Zhan et al., 2021). Anti-inflammatory and antiviral effects of stigmasterol and β-sitosterol were demonstrated in in vitro experimental studies (Petrera et al., 2014; Liao et al., 2018). In addition, kaempferol, quercetin, luteolin, baicalein, and isorhamnetin all belong to flavonoids. Studies have shown that flavonoids could interact with the S1 and S2 sites of MERS-CoV 3CLpro to play a role in antiviral effects (Jo et al., 2019; Ren et al., 2020b).
The SARS-CoV-2 infects humans mainly through the ACE2 receptor and the main invasion site is AT2 cells, resulting in severe lung injury (Kuba et al., 2005). Histopathological changes were also most common in the lungs and blood vessels. The mechanism of lung injury is mainly constituted by two aspects, the production of a variety of inflammatory cytokines by alveolar macrophages and lung epithelial cell activation, such as IL1β, IL2, IL6, IL7, IL8, IL10, tumor necrosis factor-α (TNF-α), granulocyte–macrophage colony-stimulating factor (GM-CSF), and interferon-gamma-induced protein 10 (IP-10) (Zarrilli G et al., 2021). On the other hand, upregulation of endothelial adhesion factor (VCAM, ICAM, VWF, ANG-2, and VEGF) also contributes to lung injury (Polidoro et al., 2020). Treatment of CPMs for COVID-19 is to alleviate excessive inflammatory response in lung tissue mainly by inhibiting the synthesis and release of inflammatory factors. According to the clinical and statistical data, CPMs could cut down the expression of TNF-α, IL1β, MCP-1, and ICAM-1, reduce the recruitment and infiltration of monocyte macrophages, and further reduce the edema of lung tissue to improve lung injury (Fang et al., 2012; Li et al., 2019). In addition, Jinzhen Oral Liquid can block the NF-κB and MAPK signaling pathways to improve lung injury (Zong et al., 2018).
Fever is considered to be one of the main clinical features and judgments of patients with COVID-19. After fever, immune cells activate and release pyrogenic cytokines IL1, IL6, and TNF-α, which then act on essential mediators COX-2 and PGE2 to cause hyperthermia (Ma et al., 2021). The antipyretic mechanism of CPMs is mainly achieved by reducing the cAMP content in hypothalamus and cerebrospinal fluid, inhibiting the synthesis of PGE2, and reducing the content of central neurotransmitter (Xu et al., 2019). Shufeng Jiedu Capsule and Reduning Injection exert an antipyretic effect through regulating the expression of IL1, IL6, and PGE2 and regulate endogenous pyrogen. The mechanism of antipyretic of Qingkailing Injection is to decrease the expression of 5-HT and the concentration of 4-aminobutyric acid and it can improve the metabolism of amino acids and the urea cycle (Gao et al., 2013). Baicalein, an active ingredient with high frequency in TCM, has a good antipyretic effect. Its mechanism of action is to inhibit arachidonic acid metabolism, COX and LOX, and the secretion and release of nuclear factor and cytokine (Xin, 2013).
Although the novel coronavirus pneumonia is a kind of infectious disease directed at the lungs, studies have shown that it can also damage other organs, such as the heart, nerves, brain, vessels, kidneys, and skin (Hossain et al., 2020). SARS-CoV-2 combined with ACE2 stimulated macrophages and monocytes to release proinflammatory cytokines, including IL6, NF-kB, and TNF-α, leading to inflammation-derived injurious cascades and then to multiple organ failure. Among them, ACE2 plays a key role in inflammation, which may aggravate COVID-19 through the following ways: renin–angiotensin system, including promoting the pathological changes in lung injury and involving inflammatory response (Iwasaki et al., 2021). In addition, its severity is related to the viral load and the regulation of ACE2 receptor (Loganathan et al., 2021). CPMs show high binding affinity with ACE2 playing a role in organ protection, and many active ingredients can repair organ damage. Kaempferol has a protective effect on oxidative stress-induced nerve injury and hepatocyte apoptosis by inhibiting the expression of apoptotic protein (Schwarz et al., 2014). In vitro test showed that baicalein had cardiovascular protective effects such as vasodilation, hypotension, myocardial protection, endothelial cell protection, and antiatherosclerosis (Xin, 2013). The TNF signaling pathway plays a role in the induction of tissue repairs, such as neuronal remyelination, cardiac remodeling, or cartilage regeneration (Noack and Miossec, 2017). The PI3K-Akt signaling pathway has a protective effect on oxidative stress and inflammatory response induced by various pharmacological media, especially playing a key role in the survival, proliferation, and apoptosis of cardiac myocytes (Li et al., 2021).
CONCLUSION AND FUTURE PROSPECTS
Among the many plagues experienced in Chinese history, TCM has played an important role in both early prevention and treatment to control the progression of the disease and improve patient prognosis (Yang, 2020b; Ren J.-l. et al., 2020). Currently, the focus and difficulties in the treatment of COVID-19 concern mainly the more severe and critical cases, which are also the main factors directly affecting mortality. The major purpose of the participation of TCM in the therapy of COVID-19 is to make full use of its advantages in the treatment of mild and moderate COVID-19 patients. For severe or critical COVID-19 patients, TCM can reduce the disease condition and decrease mortality (Yang, 2020b). However, vulnerable patient groups such as the elderly, pregnant and lactating women, infants, and patients with underlying diseases need to be especially cautious when using CPMs. Improper usage of CPMs, such as abuse or misuse, repeated drug use, overuse, drug antagonism, drug incompatibility, drug–drug interactions, and improper syndrome classification, will increase drug-induced risks (Zhang et al., 2020c); for example, when there is a repeated incompatibility in early treatment (such as taking Lianhua Qingwen Capsule and Shuanghuanglian oral liquid simultaneously), this incompatibility will influence the effects of treatment. In addition, for drugs containing ephedra (such as Lianhua Qingwen Capsule and Jinghua Qinggan Granules), doctors should pay attention to the patient’s blood pressure and heart rate.
In vivo experiments showed (Zhang et al., 2021) that Qingfei Paidu decoction can affect the pharmacokinetics of CYP3A substrate drugs through the inactivation of CYP3A, which leads to the risk of disease treatment with CYP3A substrate drugs such as lopinavir. Moreover, severe COVID-19 patients are prone to experience septic shock, liver and kidney dysfunction, and related underlying diseases which will reduce drug metabolism and clearance rates. For these patients, treatment regimens should avoid the use of drugs with the potential to induce liver and kidney toxicity to avoid the possibility of drug accumulation (Yang, 2020b). At the same time, it should also be noted that respiratory viral diseases, including COVID-19, may present symptoms of critical illness. Although there are corresponding treatment methods among TCM, these still present certain limitations. For these reasons, further exploration of TCM treatment of these diseases and syndromes is needed and we should actively cooperate with Western rescue strategies to improve cure rates and reduce death rates.
All of these 22 TCMs we reviewed are currently widely used clinically, and 10 have been reported in the literature to significantly improve clinical symptoms in patients with COVID-19, and a part of them have also been studied. However, due to the low number of COVID-19 cases in China and the lack of a large number of research subjects, it makes clinical research difficult. We provide a comprehensive analysis of the therapeutic effects and mechanisms of the above Chinese patent medicines, while exploring the mechanism of drug treatment, to provide some basis and clues to the clinical therapeutic effects. But this review has some limitations. At present, understanding of the mechanisms involved in TCM for the treatment of COVID-19 has been mainly achieved through virtual simulations and analyses of potential pharmacological networks and molecular docking studies. The limitations of the network pharmacology and molecular docking screening results are also in function of the complexity of TCM and of its compound composition as well as the complexity and variability of the virus. Thus, studies of composition, predicted targets, and pathways may have some limitations. Further in vivo and in vitro experiments should be carried out to verify the validation of these mechanisms to provide a scientific basis for the TCM treatment of COVID-19 and to provide an experimental basis for antiviral natural medicine research and development.
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Retrospecive siudy; SFUD groups SFUD +
conventional westem therzpy (1 = 34) v control
oroup: conventiona westem therzpy (1 = 34)

Caso seres; COVID-19 paients treated by HZQ
and conventional wester therapy (n = 11)

Randomized controlied tial QFPD group: QFPD +
‘conventional westem therapy (1 = 70) vs. control
roup: conventionl westem therapy (1 = 70)

Retrospective study; QFPD group: GFPD +
‘conventional westem therapy {1 = 104) . control
roup: conventiondl westem therapy (1 = 125)

Fetraspective study; XBJ group: XBJ +
conventional weste therapy (1 = 22) vs. control
roup: conventional westem therapy (1 = 22)
Randomized controled trial; XBW group: XB +
conventional westem therapy (1 = 10) vs. control
roup: conventional westem therapy (1 = 10)
Randomized controled tria; AYN group: RYN +
conventional wester therapy {1 = 26) vs. control
croup: conventionsl westem therapy (1 = 23)

Retrospective study; JYBD group: JYED +
‘conventional westem therapy (1 = 27) vs. Conrol
roups: methyipredisolone + conventional
westen therapy (1 = 38)

Retrospective study; RON group: RON +
methylprednisolone (1 = 21) vs. control group:
methyiprednisolone (1 = 26)

Retrospective study: TR group: TRO+a-
Intereron + conventional westem thercpy (n = 58)
vs. contrl group: conventional westem therapy
=60

Soverity
classification

ooservation
period

Ordinary

Mid and oxdinary

Ordinary

Ordnary

Ordinary

Ordinary

Course of

10days

7 days

5days

10 days

7 days

9-33 days

10days

s0days

7 days

3days

7 days

Midand ordinary 57 days

sovere

Al confirmed
stages.

57 days

7 days

Ciinical data

© LHQW 86.7% vs. control67.7%,p < 0.05
@ LHOW 55.6% vs. control 906%, p < 0.5
© LHQW 82.5% vs. control 58.6%, p < 005
© Shortness of breath: LHQW 68.2% v.
contol 20.0%,p <0.05; moist crackles: LHGW
56.0% vs. conlrol 20.0%, p < 005

® Fever; LHOW 6 days v, contol 7 cays,
p=017

® LHQW 6.40% 5. control 15.8%,p > 005
© LHQW 83.7% 5. control61.0% p < 005
© LHGW 61.3%vs. conlol 34.3%, p < 005
© LHQW 622% 5. control 85.9%, p < 0.05
© Expoctoration: LHGW 56.0% vs. control
15.8% shortnoss of breal: LHW 61.6% vs.
conirol 14:3%,p < 0.05;chest dstress: LHOW
546% . conlrol 15.8%, p < 0.05; appetie
loss: LHOW 34 8% v, control 7.70%,p < 0.05
© LHOW 54.9% . control 45.1%,p > 005
@ LHGW 86.3% vs. conlrol 636%, p < 005
® LHGW 7.80% vs. conlrol21.6%, p < 005
©JHOG B0.3% vs. contr 53.1%, p = 0.0050
© JHOG 66.1% vs. contol 42.9%, p
© JHOG 77.6% vs. control 53.8%,
© JHOG 85.3% vs. control 46.2%,
® Gompered wih the control group, JHOG
‘gow sgnifcanty decrease, p < 001

© SFUD 11.9:+ 321 vs.contrl 032 + 308,
p<00s

© Compared wih the control group, cry
‘cough, nasal congestion, ruany nose,
pharyngea pan, fatigue and danhea
signicanty improved (p < 0.09) i the SFUD
g

@ SFUD 91.8% vs. control 54.2%, p < 005
@ SFUD 100% vs. ontral 70.6%,p < 0.06>
© SFUD 100% vs. conirol 37.5%, p < 0,05
© Crest distess: SFUD 100% vs. contol
57.1%, p < 0.06; shotness of breah: SFUD
909% v8.conirl 46.5%,p < 005

® SFUD 91.2% vs. contrl 708%, p < 005
@ The vl of hymphoytes sigicanty
increased ( < 0.05)and e level o Creaciie
proten sgnicanty decreasedp <0.05)in both
o grougs: wihie procaltonin and D-gimer
signfcanty decreased (p < 0.05)n the SFID.
gon

® 100%

©a0%

© 100%

@8i0%

@ 100%

®909%

® QFPD 95.7% vs. conol 85.7%, p < 0.05
© Gompared wi the conirol group, QFPD
‘roup sgnicanty shorte, p < 0.05

® GFPD 98,6% vs. conlrol 90.0%, p < 0.05
©QFPD 1.43% . Control 129%, p < 005
© QFPD 8.4% vs. contol 71.2%, p <0001
© QFPD 536 = 125 s, contrl 106 2 262,
p <0001

© GFPD 246 2 2:31 v, control 29.4 + 247,
p <0001

© Compared wih the contol roup, QFPD.
‘roup sgnicanty decrease, p < 005
®QFPD51.0% v5. Control 70.4%,p = 0.0040
© X8 95.5% vs. cont 882%, p = 0017
© XB 68.2% vs. control 50.0%,p = 00010

® The level of ymphocyte count, CAP, and
ESR i XBJ group were belter than those of the.
control group, p > 0.05

©-® Bxcept cough and fatigue, other
symptoms disappeared i the YN group, and
the disappearance rae of symptoms such as
iy throat, cough, fatigue, chest tightness, and
headache was staisticaly sirificant compared
with the control group (p < 0.08)

© RYN 88.5% vs. control 74.0%, p > 006
® RYN 96.2% vs. control 60.9%, p < 001
® Fever: RYN 5 days vs. control 3 days,
p>005

® JYBD 7.40% vs. control 42.1%, p <005

@ Compared with control group ater
reatment, the ovels of WBC, ILG, IL17, and
‘AP in ADNgroup were sigficanty ower o <
0.05), nd the level of IL4 i group A was
signicanty higher (p < 0.05)

® The length of hospialzation in FDN group
was sgnifcanty shorter (o < 0.05)

® The symptom score i the TR group was.
signicanty higher (p < 0.06)

© TRQ 83.1% v5. control 80.0%, p < 005

Luetal. 2020

Gheng ot a.
(2020)

Duan el
(2020)

Queta,
(2020)

Choneta.
(20200)

Yang et .
(2020a)

Wang etal.
(2021)

Zengetal.
(2020)

Zneng et .
(20208)

Luetal
(20208)

Yang et .
(20200)

Yuetal.
(20208)

Qnetal
(2020)

Huang et al.
(20200)

Note: Ciinical data®-®: ® disappearance rate of fever; @ disappearance rate of cough; ® disappearance rate of fatigue; ® disappearance rate of expectoration; ® disappearance rate
of other signs and symptoms; ® theimprovement rate of pulmonary CT; ® the recovery level of inflammatory indexes; ® the negative conversion rate (time) of nucieic acid: @ the lengthof
hospitalization: @ the duration of main symptame: ® the arudsty fevel: @ tolal effective rafe; @ the acverse reaction rate: @ agaravation rate; @ complication rate,
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Name of Chinese
patent medicine.

Uanhua Gingwen
Capsule

Joua Qinggan
Granes

‘Shuteng Jedu
Capsule

Huoxiang Zhengai
Oral Ui

Qingli Pac
ecoction

Xyanping ijction

Xuebiing nction

Xingaciag nection

Reduning ijecion

Tarveqing Injecton

‘Shenmai bjecton

‘Shengrmai Infecion

‘Shent Inction

Kangbingdu
Grandes

‘Sanghuangian
Ol Liqud

Royaming Oral
Lauid

Sii Kangbingdu
Mt

Qnguan Zike
Grandes

Jnzhen OralLigut

Jnye Baidu Granves

Qinghaiing nection

Bufe Huowe
Capsule

Latin name of compasition

Ephedea siica Stapt, Rroum
pamatum L., Loriara japorica
Thunb, Mertha canadensis L.
Ghoyrhiza gabra L. Rrodoa
crenuiata (Hook . & Thomson)
HOnba, Cytomum Fortunel JSm.,
Gypsu Fioosum, Pogostemon
abin (Banca) Benth, Prunus.
amenaca L., Houttuyna cordata
Thunb, Forsythia suspensa (Tunb)
Van, satsticioa L
Lonicerajaporica Trur, Aremisia
amwa L, At appa L
‘Scutelaria beicalensis Georg
Filaa thunbergi Mo,

Ghoyrhiza gabra L., Forsyiia
suspensa (Thurb) Vah, Isals
tinciota L. Reynoutria japonica
Houtt, Patrnia scabiosfola Lk,
Phragites austais (Cav) Trin.ex
Stoud. Verbona offcina L,
Bupeuum chinense OC.
Ghoyrhiza gabra L. Magnola
offcinals Rehdor & EHWison,
Peria ruescens (L) Brton, Areca
catechu L., Smiax gabxa Rosb,
Atractyodes Lancea (Tunb) OC.
Pacornia actfora Pal, Girs x
aurantum L., Pnetiatermata (Turb)
Makino, Pogostemon cabin Banco)
Bentn.

Ephecra srica Stapt, Ghyoyrhiza
gabra L, Gypsum Forosum,
‘Scutalaria bacalonsis Goorg,
Bupeurum chinenso DG, Smiax
gabra Rowb, Gitrs x aurant L.
Pogostemon cabin (Blanco) Benth,
Nooltsea cassia (L) Kosterm, Alsma
plantago-aquatica subsp. ortle
Sam, Poyporus umbelatus (Prs.)

. Atractylodes macrocephala
Koidz, Preia tomata (Thunb)
Makino, Zngber oficna Roscoe,
Astr tataricus L1, Tussiago frara
L. Polygonum avculre L., Asanum
‘sSeboiiMiq, Doscoreacpposiioia
L. Pruws amenaca L
Andrographoide sufonates.

Corioselinum antiscodes,
Garthamus ictorus L, Angeica
sinonss (Oiv) Dis, Pasonia vedchi
Lynch, Savia miotiza Bunge.
Curcuma aromaica Salsb.,
Moschus berezoveki Frov,
Dryobalanops aromatica

(G Gartn, Gardenia jasmincices
Jess.

Loricora aporica Trurb, Aremisa
annua L., Gardersa asminoides
=N

Loricera japorica Thun, Scutelaria
baicalnsis Georgi, Forsyhia
susponsa (Thunb) Vb, Saga
tatarica Linnaous, Fel Urs.

Ophiopogon japoricus (Thunb) Ker
Gawt., Talnum panicuiatum (Jacq)
Gaertn.

Ophiopogon japoricus (Tunb) Ker
Gawt., Schisandea chinonsis (Tecz)
Bai. Tainum panicuiatum (Jacq)
Gaortn,

Oyperus rotundus L., Panax gnseng
CAMey,

Gypsum Flrosum, sats tnctoria L.
Pogostemon cabin (Blanco) Benth,
Remanna ginosa (Gaetn) OC.,
Acorus ramincus Aton, Gardenia
fasmingdos JBis.

Lonicora japonica Trur, Forsyiia
suspensa (Thunb) Vah, Scutelara
baicalnsis Georg.

Reynoutra japonica Hout, Patina
scabiosiola Lk, Tarataoum
mongolum Hand. Mazz.,
Scutelaria birbata . Don.

Mentha canadensis L, Ghymiza
gabra L., Prunus ameniaca L.,
Houttuynia cordaa Thunb, Forsytia
suspensa (Thunb) Vahl, Prvagmites
ausirals (Cav) Trn ox Steud, Porila
fnutescens (L) Brton, Morus abalL.
Crvysanthemum x moroium
(Ramat) Hems., Platycodon
grandibnus aca) ADC. Nepeta
cataria L

Nentha canadensis L, Giycymhiza
gabra L. Prunus amoniaca L
Pacona actfora Pal, Gits x
aantum L, Aser tatarcus L,
Morus aba L., Platycodon
gandfions (laca) ADC.

Ephecea sica Stapt, Rneum
pamatum L., Loriora japorica
Thunb, Scutelara bacalensis:
Georg, Saiga tataica Linaeus,
Lapis Criort, Bovs Caculus At
Actus, Frtara cithosa D.Don.
Lonicerajaporica Thunb, Houttnia
ordata Thunb, Tarasacum
mongoloum Hand.-Mazz., lsatis
tinciota L.

Lonicerajaporica Thurb, lsatis
tinciora L, Scutelara bacaknsis
Georg, Gardeniajasminoides J &,
Coma Margaitera, Cornu Bubl.
Pasonia vethi Lynch, Astragaius
mongholcus Bungo, Culen
oryitoim (L) Meck.

hinese name of composition

Mauang, Dahuang, Jeyintua, Bohe,
Gancao, Hongingtan, Guanzhong.
‘Shigao, Huoxang, Kusingren,
Yuingoao, Liaiao, Baniangen

Qnghao, Jyina, Neibangz,
Huangain, Znebeimu

Huzhang, Bajangeao, Linciao,
Lugen, Mabancao, Crah,
Baniangen, Gancao

Houpo, Baria, Z&sv, Datup, Fuing,
‘Gangah, Baishao, Chenpi, Gancao,
Huoiang

Matang, Gancao, Xngren, Sigao,
Guizh, Zove, 2nuing, Bazhw, Fuing,
‘Ghahy, Huangan, Bana, Shenjang,
Zwan, Donghua, Shegan, Xx,
‘Shanyao, Zhit, Chonpi, Hooxiang

Ancrographolde sulfonates

Ghisnao, Danggu, Henghva,
Danshen, Cruandiong

‘Shexiang, Yujn, Bingpian, Zniz

20, Qnghao, diyinhua,

Huangain, Xongdanfen, Jnyinhua,
Liaogiao, Lingyangjao

Hongshen, Maidong

Maidong, Hongshen, Wunwezi

Fuz, Renshon

202, Stichangou, Bariangen,
‘Shushuang, Huoxang, Shigao

Langio, Huangain, Jnyiowa

Pugongyig, Banzhian, Huzhang,
Bajangeao

‘Sangye, Zsu, Juhwa, Lugen, Jngie,

Yuingeao, Kungren, Gancao, Bohe,

Lango, Jegeng

Kusingren, Chenp, Baishao, Zwian,
‘Sangyo, Gancao, Boh, Jogeng,
Znigzo

Mengsh, Chuanbom, Lingyangiao,
Rengongniuhuang, Huangan,
dinyia, Dahuang, Mahwzng

Dagngye, Pugongying, Yuingcso.
dnyoa

‘Shuinkjao, Znenzhuama, nyorua,
22, Baniangen, Huangan

Huangai, Buguzh, Chishao

Prodicted active ingrediont

Kaompfero, quercetn, kteoin,
gyoyhetinicacd, ndgo, pstostero, tc

Quercetn, kaompfera, naringonin,
socharmetn, formononetin, 7-mothory-
2-meiny, f-sitostero, sofavone,
icochalcone B, gyaspern G, kcochakcone.
2, 3-methosygabidn, anhydroicartn,
stgnastod, el

Quercetn, 6-(3-0x0indoin-2yidens)
109000 (2,1:), f-siosterl, kaemplerol,
Iutecin, quinazoin-12-0ne, bicuc,
soramngtn, phySGONdgOSce,
iydrortitatine, icosofeaancne,
57,4 hycroxy-B methorylavone,
acacetn

Quercetn, soramnotin, isoldono,
Kaemplecl, wogoni, baicaen

Baicain, Giycymhizo aci, hesperisn,
yperoside.

Ancrographoide

Quercetn, gaic acd, kteoin, osmarine
acd, rtin, kaemplerd, chiorogeric acd,
tanshinone 1| A, hycrorysaffor yelow A,
pasoniforn

morin, gardenin, quercetn, aremisetn,
genisten, dyobalanone, curcumi,
olomic, fc.

‘Apigenin, quercete, kaemplerol,luteoin,
stigmasteol, pstosteo, orhammetn,
chvysoeriol

Quercetn, baican, uteoln, wogorin,
Kaemploo, scutolan, bacain, 0o
7-0-glucuronide, forsynin,forsythiaside
E, ursodeonycholc acd,
chenadeoycholc acid, elc-

Ophiopogoni O, ophiopagani O,
gnsenoside g 2, metny
ophiopogonanone A, givsenoside b2,
gnsenoside RO, ophiopogon A,
sanchinoside o, opfiopogonanons E.
gnsenoside e, elc

Schisaniacton . stgmasterol, N-trans-
fonsoytyramine, f-stosterc,
angeloyigomisi O, gomisin-A, gomisin R,
changnanic acd, kadsuactone,
Kadsuignan 8, efc.

Kaempleol, givenoside 2, p-stosterl,
bisndigotn, sigmastero etc.

Angotensin-converting enzyme 2,
bicucuine kteol, quercetn kaemplerd,
Pstostorc, stostero, sigmastoo,
stigmastero,irsoldone, B-sopentony-
Kaemplerd, etc.

Quercetn, p-siostarcl, ktooin,
stigmasterol, kaemplerol, necbacalen,
iydrooronyin A

Apigenin, chvysin 5-methyether, catechin,
7,2"ihycroxy5.8-Gime thoxlaione, 7-
yckoxy-5,8-cmethoxy-2-pheny-
chvomone, 57-dihydroxy-B-methory-2-
(2:methoxyphenylhvomone, el.
Quercetn, kaompferl kteoln, utn,
naringenin

Quercetn, kaempfera kteoln, 7-
methoxy-2-mathy, fomononetin, ac.

soglabrolce, gabroide, ebeiecinone,
desono-gabrotacelate, pamise,
vertichone, imperiaine, ussuredione,
euctvenone A5, quercetin, kasmplerdl,
nasngenin, baicden, etc.

Kaemplero,giyoyol. indinoin, etc.

‘Acacetn, syign, kaempler, querceti,
emodin, teoin, apigenn, etc.

Quercetn, kaempterl, bacalein, 7-0-
methyisomucronato, formononati,
P-stosteo, sigmastero, isorhamnetin,
elagic aci, 3.9-0-O-methynssoln, e

Predicted target

PIGS?, 1L6, CASPO, MAPK!
EGFR, ACE2, TNF, L1B,
MAPKS, COL2. L10, 12,
NG, otc.

AKTH, RELA, PTGS2,
HSPOOABI, HSPIOAAT,
PTGSI, NCOA, CALMI, AR,
NOS2, ESA, etc

PTGS?, ESRI, AR, NOS2,
PTGS!, NCOR?, F10, ALB,
PPARG, PRSS1, SCNSA, L6,
IL18, FOS, COL2, MAPKS,
MAPKI, MAPK14, CASPG, oc.

PIGS2, HSPOOABI, AR,
(CAMSAP?, PPARG, NOS2, otc

AT, TNE-s, L6, PTGS?,
HMOX1, IL10, TP53

COX2, L6, L1, TNF, MAPKI,
MAPKA, MAPKS, MAPK14, atc.
PIGS?, PTGS1, CASPS, RELA,
TNF, MAPKI, 12, 16, L0, tc.

PARP1, PTGS?, MUP, COK2,
ADORAZA, ALOXS, GSK3B, fc.

RELA, MAPK1, MAPK1,
MAPIS, L6, GASPS, CASPS,
IL18, STAT1, TNF, COL2, el

TNF, EGFR, NOS3, PTGS2, L2,
(GABBR1, MAPKI4, ADRE2,
REN, VCAM1, ACHE, PTPRC,
1L6, IL18, MAPKT, 10, L4,
(OXCLB, MAPK14, MAPKS,
STATI, CASPS3, TP53, IFNG,
RB1, CXOL2, et

1L6, GAPDH, ALB, TN, MAPKI
MAPIG, TPS3, EGFR, CASPS,
oxais

(CASP3, CASPS, PTGS2, BOL2,
BAX, PRKCA, PTGS1, PKICG,
Fi0, NOS3, 0PPa

'NOS2, TLR9, AGE, ICAMI1,
PRKCE, etc

(CASP3, MAPKS, L1, PPARG,
PTGS2, CASPB, HMOXI,
ICAM, IFNG, NOS2, RELA,
STATI, MAPK14, PPARG,
NOSS, et

PTGS?, HSPO0ABT, PTGS
TPS3, NCOA2, AKT1, JUN, TN,
ESAT, SCNSA, elc.

CASP, TP53, MAPKS, L6,
MAPKI, MAPK1, CCL2 etc.

c0L2, CD40LG, OXCLIO,
OXCLB, IFNG, IL10, L13, 1L18,
112, 16, et

PTGS!, ADRB2, JUN. L6, L18,
1L10, IFNG, ACHE, L2, tc.

PTGS?, ESRT, HSPOOAA,
cALMI, AR, et

mTOR, JAKS, ACE2, TNF-a,
AKT2, PISOA, MEKI, BRDZ,
ACE, ANPEP, MAPK3, MAPKS,
1L6, CASPS, IL10, MAPKI,
oxLs, CoL2, o,

TN, L1, L6, L8, PTGS2,
PTGS!, NOSS, PPARG, olc.

(CASP3, CASPS, FASLG, EGFR,
(OYCS, EGF, BOL2LL, L4,
PPARG, MOL1, olc.

1L6, MAPK®, PTGS2, PTGS1
'NCOA2, NOS?2, RELA, CXCL8,
IL10, MAPK1, FOS, GASP3,
MAPKI4, IRF1, ILTB, CD14,
A e

Reguiated signaling pathways

AGE-RAGE signaing pathway, IL17
‘sgaing paihway, JAKSTAT
Sigraing pathway, TNF signaing
pathway

TNF sgnaing patway, 117 sgnaing
pathway, PGK-Ak! signaling pattway,
HI-1 signaing pattway

Human cytomegaloveus infecton,
Kaposisarcorma-associled
horpesvius infecton, IL17 sgnaing
pathway, smalcal ung cancer

TNF sgnaiing pathay, HI-1
Sraing pathay, oxoplasmoss,
bladder cancer,prostate cancer,

pancreatic cancer, pathways n
cancer

NOD-tke receptor signalng, Tob-ke
receptor sgnaiing, cytokine-oytoine
recoptor nteraction, chemokie
sigraing, ™17 ool diferentation
IL17 signaing pathway, NE-kappa B
Sigraing pathway, TNF signaing
pathway, necroptosis, apoptoss,
HIE-1 signaing patfway, micphagy

1L17 signaing pathway, hepats C,
hepatis B, toxopsmosis

Hopaits B, pahays n cancer, TNF
‘Sgraing patiway, HF-1 signaing
patfway, VEGF signaiing pathay,
apoplosss

AGE-RAGE signaing patha,
human cytomegalovius nfecton,
TNF sgnaing patway, 117 sgnaing
pathuay

ILI7 signaing patway, T-cot
rocoptor signaling pathway,
arachidoric acd metabolc pathway,
‘CAMP sgnaing pathway, PIOK-Akt
‘signaing patway, inlenza A

HE-1 signaing pathway, TN
‘sgraing pathway, sphingolpic
‘sgraing pattway, ol1ko sgnaing
pathway, neurotiophn sgnaing
pathway

AGE-RAGE signaiing paifay, pS3
‘sgraing pattway, smak-col g
cancer, apoptosis

AGE-RAGE signaing pathway, L17
‘sgaing patiway, C-type etcin
recoptor, HIF-1 signaing pathwiay

Prostate cancer, smal-col g
cancer, TNF signalng pathway.
pathways in cancer

TNF signaiing pathnay, HI-1
‘i pathay, patway incancer,
tuberculoss, hepats C, perussis,
samondla nfcton, nfuenza A
herpes simplex i infecton

IL17 sinaing pathway,
ytokine-cytokine receptor
nteracion pattway

IL17 signaing patrway,
ytokine-cytokine receptor
nteracion, viral proten ineracton
wih cytokine a1d cytokie receplor,
arachidoric acd metabolsm

‘Small cell kg cancer, non-smal-cel
ung cancer, T-col receptor sgnaing
pathway

PRICAW sigaaing pathway, Jak-
STAT signaing pathay, TNF
‘Saraing patiuay, MAPK signaing
pathway

TN signaing patway, F epsion Rl
PRHCA sgaing pathway.

Petussis, Chiagas discase, TNF
‘sgraing pattway, Samonola
nfection, Wbercuosis

Lng et a. (2020)
Wang etal,
(20200) Wangeta,

Shen ot . 2020);
ihen o a,
2020)

Caoe al (2020} Xu
etal. 20200)

Deng ot (2020)

Znaoet a @021)

Caietal. @020)

Kong et a. (20203)

e otal. (2020

Pue . 2020);Gao
eta. (2020); Coen
et (20208)

Kong et a, (20200)

Hanotal. 2020)

Wang et al. (20209

Liet al. (20200);

Wang et al. (20209

Yao et a. (2020

Zneng et al. (20200

Wang ot al. (20200

L eta. (20200)

Zonget a. (2020)

Tao et . (2020)

Sietal (20208)

Znang etal 20200

Guoet . (20208
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Lianhua Qingwen
Capsule

Jinhua Qinggan
Granules
Shufeng Jiedu
Capsule

Huoxiang Zhengai
Oral Liquid
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decoction
Xuebijing Injection
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Reduning Injection
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