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Abstract

Jing Fang granules (JFG) are a modern Chinese medicinal formulation derived from Jing
Fang Defeating Toxin San (JFDS). JFG primarily contains bioactive compounds such as
flavonoids/flavonoid glycosides, coumarins and other components, which have various
activities:  anti-inflammatory, immune system regulation, antiviral, anti-aging,
detoxification, and protection of the liver, lungs, and kidneys. JFG has broad potential
therapeutic applications. The mechanisms of JFG’s actions are primarily associated with
signaling pathways such as TLR4/NF-kB, PI3K/AKT, and MAPK. This article reviews the
research progress on JFG, including chemical composition, pharmacologic effects,
mechanism of action, safety, clinical application, etc., serving as a foundation for future
research and clinical applications.
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Introduction

During the period of COVID-19, the marked preventive and treatment
efficacy of traditional Chinese medicine (TCM) has again come to the
fore. Jing Fang Defeating Toxin San (JFDS), also known as ginseng
Defeating Toxin San, was first recorded in the Song Dynasty in the
medical book “Taiping Huimin and the Pharmacy Bureau” (Taigu
Bureau in the Song Dynasty, 1078-1252 C.E.) [1]. JFDS is a pungent
and flat agent, but it is extraordinary. It is said to “treat typhoid
fever”, and it has been a good prescription to deal with the plague
since the Song Dynasty [1]. Its therapeutic scope is particularly wide,
and it has been used to treat influenza epidemics, and in internal
medicine, gynecology, pediatrics, neurology, and diseases affecting
the five senses.

The prescription of Jing Fang granules (JFG) is from JFDS. JFDS is
known as “the general cure for plague” and “the divine cure for colds
in all seasons” in Shi-Che Zhang’s “The Wonderful Recipes for
Regenerating Life” of the Ming Dynasty (1550 C.E.) [1]. JFG is a
proprietary medicine granule extracted and condensed from a
1,000-year-old prescription by using an advanced Chinese medicine
preparation technology [2]. JFG are a traditional Chinese herbal
formula mainly composed of Schizonepetae Herba 3-9 g,
Saposhnikoviae Radix 3-10 g, Notopterygii Rhizoma et Radix 3-9 g,
Angelicae Pubescentis Radix 3-9 g, Bupleuri Radix 3-9 g, Peucedani
Radix 3-6 g, Chuanxiong Rhizoma 3-9 g, Aurantii Fructus 3-9 g, Poria
6-12 g, Platycodonis Radix 3-9 g, Glycyrrhizae Radix et Rhizoma 3-6 g
(Figure 1) [3]. JFG are often used in the treatment ofinflammations,
infectious diseases and respiratory tract infections, and have a
remarkable clinical effect [1, 3].

This paper describes and summarizes the current research status of
JFG from the aspects of chemical composition, pharmacologic
activity, mechanism of action, safety, and clinical applications, and
aims to provide a reference point for further research and evaluation.

Ingredient analysis and effectiveness

The clinical application of JFG in China has been well established for
some time, yet there are a paucity of studies investigating the
components of this remedy. To ensure the therapeutic efficacy and
safety of JFG, researchers employed high-performance liquid
chromatography (HPLC), fingerprinting, and quantitative chemical
composition analyses to qualitatively and quantitatively analyze the
raw materials and finished products. These approaches effectively
controlled the content and active ingredients in JFG [4].

Chemical composition analysis

The chemical composition of JFG and the cleavage pattern were
systematically analyzed [5]. Gas chromatography-mass spectrometry
and ultra performance liquid chromatography-quaternary

high-resolution orbitrap mass spectrometry techniques were used to
characterize the volatile and nonvolatile chemical components in JFG.
The technical descriptions of HPLC and gas chromatography-mass
spectrometry provide complete information but require a more
concise summary to improve clarity. A total of 109 compounds were
identified from JFG, including 85 nonvolatile compounds and 24
volatile compounds. The above 85 nonvolatile compounds were
mainly divided into eight categories: coumarins (n = 25), flavonoids
(n = 15), flavonoid glycosides (n = 15), organic acids (n = 9),
lignans (n = 6), glycosides (n = 5), triterpenes (n = 4), and other
compounds (n = 6) (Figure 1). The predominated flavonoids,
flavonoid glycosides, and coumarins were shown in Table 1. The 24
volatile compounds in JFG were divided into four categories:
terpenoids (n = 19), aldehydes (n = 2), esters (n = 2), and aromatic
ethers (n = 1). The main components were shown in Table 2,
including D-limonene, 3-carene, y-pinene, B-pinene, L-mentholone,
o-cymene, menthone, B-phellandrene, and B-ocimene.

Flavonoid pharmacology

Flavonoids, which are secondary plant metabolites, are widely
distributed in the plant kingdom and are the main active ingredients
in Chinese herbal medicines [6]. There are numerous flavonoids with
medicinal value, including wogonin [7], isorhamnetin [8], hesperidin
[9], which can be used for anti-inflammatory, antiviral, antioxidant,
and prevention of cardiovascular and cerebrovascular diseases.
Wogonin, derived from the flavonoids in Saposhnikoviae Radix [10],
has potent in vivo activity against hepatitis B virus and is a potential
therapeutic agent [11]. Wogonin has antiviral activity against several
viruses by modulating the interferon cell-signaling pathway and the
adenosine monophosphate-activated protein kinase pathway, thereby
inhibiting influenza A (HIN1) replication and attenuating the
formation of vacuoles containing influenza B [12]. Besides
antibacterial, antiviral, and anti-inflammatory effects, the antioxidant,
antitumor, and cardiovascular effects of wogonin are increasingly
being studied [10].

Isorhamnetin is a flavonoid derived from Bupleuri Radix and
Glycyrrhizae Radix et Rhizoma, and is a potent antioxidant that
scavenges for cell and tissue damage caused by oxygen free radicals
[13]. Isorhamnetin has broad-spectrum antimicrobial activity, and is
commonly used to treat bacterial and fungal infections, including
those caused by Staphylococcus aureus, Salmonella spp., Bacillus spp.
and other bacteria [14]. Isorhamnetin also has significant activity
against influenza virus, can directly or indirectly inhibit viral
hemagglutinin and neuraminidase gene expression, and can inhibit
virus-induced autophagy, the production of reactive oxygen species,
and extracellular regulatory protein kinase phosphorylation [15].
Hesperidin is mainly derived from the flavonoid component of
Aurantii Fructus, and has shown an in vitro inhibitory effect against
coronavirus, and is also effective in the treatment of severe acute
respiratory syndrome (SARS) [16].
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Figure 1 Eleven traditional Chinese medicinal herbs used in the preparation of JFG and the main chemical constituents in JFG. JFG, Jing

Fang granules.
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Table 1 Main chemical constituents and their herbal attribution in JFG

Compounds Chemical structure

Classify

Medicinal herbs attribute

Kaempferol 3-rutinoside

Naringin

Hesperetin 5-O-glucoside

Neohesperidin
Isorhamnetin
0 OH
HO,
Hesperetin O i
HO
o) NG
Bergamotlactone \ A /
0
~
Zanthoxylin

Flavone glycosides

Flavone glycosides

Flavone glycosides

Flavone glycosides

Flavonoid

Flavonoid

Coumarin

Coumarin

Glycyrrhizae Radix et Rhizoma

Aurantii  Fructus/Glycyrrhizae
Radix et Rhizoma

Schizonepetae Herba

Aurantii Fructus

Poria

Aurantii Fructus

Peucedani Radix

Schizonepetae Herba,
Saposhnikoviae Radix, Peucedani
Radix
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Table 1 Main chemical constituents and their herbal attribution in JFG (continued)

Compounds Chemical structure Classify Medicinal herbs attribute
I ix. P .
Osthol Coumarin Sap(?shmkowae Radix, Peucedani
Radix
. . Saposhnikoviae Radix, Peucedani
Imperatorin Coumarin .
Radix
Praeruptorin B Coumarin Peucedani Radix
o] 0]
Naphthoquinone Naphthoquinones Saposhnikoviae Radix
. . Angelicae  Pubescentis Radix,
Nodak Gl d
odakenin ycoside Peucedani Radix
Table 2 Chemical constituents in the volatile oil of JFG
Compounds Molecular formula Categorization
. ) .
D-limonene >"“""<:>7 Terpenoids
3-Carene Terpenoids
y-Pinene Terpenoids
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Table 2 Chemical constituents in the volatile oil of JFG (continued)

Compounds Molecular formula Categorization
B-Pinene w\ Terpenoids
(S), (R)
soanngl
L-mentholone Terpenoids
HO
o-Cymene >—Q Terpenoids
(S) (R)
sennlill
Menthone Terpenoids
0
B-Phellandrene >—<} Terpenoids
B-Ocimene Z X X Terpenoids

Coumarin analogs pharmacology

Coumarins are natural compounds with a parent nucleus of
phenanthrene a-pyranone, which is mainly found in the flowers,
leaves, stems, and fruits of plants [17]. Coumarins have anti-HIV,
antitumor, anti-inflammatory, antioxidant, antibacterial, and other
biologic activity, and have been used as important quality control
compounds in TCM [18]. Xanthotoxin is derived from coumarins in
Schizonepetae Herba and exhibits good free-radical scavenging and
antioxidant activity [19]. Osthol is derived from coumarins in
Saposhnikoviae Radix and is an anti-inflammatory and pain reliever,
and also has antibacterial, anti-itching, antioxidant, and
neuroprotective activity [20]. Bergapten comes from coumarins in
Peucedani Radix, which has antitumor activity, regulates blood sugar,
improves insomnia, prevents 0steoporosis, anti-aging,
anti-inflammatory, and anti-allergic effects [21].

Menthone is the main constituent of JFG in Schizonepetae Herba,
showed inhibitory effects in animal models of acute inflammation [22,
23]. B-sitosterol is present in many TCM and has diverse
pharmacological  activity, including antiviral, antibacterial,
anti-inflammatory, anticancer, antioxidant, and immunomodulatory
effects [24]. B-sitosterol demonstrated anti-HIV activity both in vivo
and in vitro. Its action mechanism is mainly related to the regulation
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of CD4" T-lymphocyte counts and to a significant reduction of
interleukin (IL)-6 levels [25]. B-sitosterol also attenuates chemically
induced hepatotoxicity in vitro [26], and has the potential to combat
hepatitis B virus infection by reducing cellular oxidative stress [27].

Pharmacologic activity of some single components

Based on the chemical constituents of JFG, combined with the
pharmacologic activity of some single components, scholars have also
carried out the study of its quality control, especially the
establishment of some methodologies, aimed at improving the quality
of the product. Zheng et al. established an HPLC-MS/MS technique for
the simultaneous determination of the contents of 10 active
ingredients in JFG, such as bupleurum saponins A and D, ferulic acid,
naringin, and glycyrrhizin [28]. This method is rapid, simple,
sensitive, and specific, which can be used for the quality control of
JFG [28]. Jiang et al. established a solid-phase
extraction—ultraperformance liquid chromatography method for the
simultaneous determination of asiaticoside and
5-O-methylviscumabolol glycoside in JFG from Saposhnikoviae Radix
over 10 min [29]. Liu et al simultaneously determined six
constituents of JFG, namely prim-Oglucosyicimifugin, ferulic acid,
naringin, menthone, osthole, and isoimperatorin, by using HPLC [30].
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Shang et al. identified 56 compounds in JFG by using LC/MS,
including 8 coumarins, 5 chromones, 18 flavonoids, 18 saponins, and
7 phenolic acids, and established an LC-PRM-MS method capable of
determining 16 major components, and found that JFG contain
glycosides with high polarity [31].

Overall, JFG contains a large amount of active compounds, which
give it various pharmacological activities, providing a basis for further
research into other potential clinical applications such as
cardiovascular and cerebrovascular protection and regulation of blood
glucose and lipid levels.

Pharmacological effects

Research on the pharmacodynamic substance basis of JFG has been a
hot topic in recent years [32]. Although the specific action mechanism
of JFG has not been fully elucidated, the pharmacological effects of
JFG appear to center mainly on anti-inflammatory [4], antiviral [33],
immunomodulatory [34], anti-aging and other effects through
multiple pathways and targets (Figure 2) [35-37].

Anti-inflammatory and immunomodulatory effects

JFG can exert anti-inflammatory and immunomodulatory effects
through various pathways, such as inhibiting the production of
inflammatory mediators, and reducing the infiltration of inflammatory
cells [38]. JFG ameliorate disturbed glucose metabolism and
inflammation, and inhibit the glycolysis and pentose phosphate
pathways in skin tissues by regulating the liver kinase B1/adenosine
monophosphate-activated protein kinase/silent information regulator
1 axis, thereby alleviating skin tissue damage and itching in mice with
urticaria [39]. JFG can reduce the Firmicutes/Bacteroidetes ratio,
improve disorders of intestinal bacteria in mice with acute lung injury,
regulate diversity of the intestinal flora, increase the abundance of
probiotics in the intestinal tract, reduce the abundance of harmful
bacteria, and exert anti-inflammatory and lung-protecting effects by
altering metabolites associated with the intestinal flora [40]. JFG
reduces intestinal inflammation, repairs damaged intestinal barriers,
and improves intestinal flora and fecal-metabolite dysregulation
through inhibition of the Toll-like receptor 4 (TLR4)/nuclear
factor-kappa B (NF-kB) and NOD-, LRR- and pyrin domain-containing
protein 3 (NLRP3) inflammasome pathways, which in turn

Antiviral effect

MAPK Pathway — Reduce inflammation and control viral replication

PI3K-Akt Pathway — Enhanced antiviral response, especially in COVID-19 treatment.

Anti-aging effect ’
Immune Regulation — Regulates the immune system to promote healthy aging

Antioxidation — Enhanced resistance o oxidative stress and reduced reactive oxygen species (ROS) levels

Alcohol detoxification and liver protection

Oxidative Stress Pathway — Reduces oxidative stress and protects the liver from liver fibrodis
PI3K/Akt Pathway — Up-regulates protein phosphorylation levels and protects the liver,

TGF-/Smad4 Pathway — Reduces inflammation and improves liver function

ameliorates low temperature and high humidity-induced immune
disorders and inflammatory responses [41]. JFG can also improve skin
barrier function and reduce dermatitis by attenuating T-cell activity
through the NF-kB/mitogen-activated protein kinase (MAPK)
pathway, and suppress type I allergic reactions by inhibiting the
phosphoinositide 3-kinase (PI3K)/protein kinase B (AKT)-signaling
pathway [42, 43].

In a murine model of Pseudomonas aeruginosa acute pneumonia, JFG
5.85, 11.7, and 23.4 g/kg were administered by gavage and
significantly reduced the expression or phosphorylation levels of key
regulators of the signal transducer and activator of
STAT3/IL-17/NF-kB signaling pathway in murine lung tissues (STAT3,
ERK1/2 (MAPK1/3), Akt, NF-xB RelA (p65), and retinoic acid
receptor-related orphan receptor v), inhibited the STAT3/IL-17/NF-xB
pathway, reduced the levels of pro-inflammatory cytokines, and
reduced acute lung inflammation and improved survival [44]. JFG
regulated the production of inflammatory factors, such as IL-1f3, IL-4,
IL-6, tumor necrosis factor-a (TNF-a), IFN-y, and IL-10 by decreasing
activation of the TLR4/NF-kB and MAPK pathways, and inhibited
hepatic injury, apoptosis, and inflammatory pathways through
regulation of the tricarboxylic acid cycle cycle, in concanavalin
A-induced autoimmune hepatitis in mice [45].

In a murine tail thrombosis model, established with carrageenan
gum injury to the vascular endothelium and a cold environment, JFG
2.1 g/kg administered by gavage reduced the plasma levels of
inflammatory factors, such as IL-1f, IL-6, and TNF-a. In addition, the
expression of p38 and ERK1/2 proteins, and their phosphorylation
levels, in the murine spleen were downregulated, which ameliorated
vascular endothelial damage and facilitated thrombus dissolution
[46].

JFG attenuate mastitis by regulating NF-kB, NLRP3, PI3K/Akt, and
MAPK signaling pathways, and inhibit inflammation, improve blood —
milk barrier integrity, and inhibit apoptosis [47]. JFG also inhibit the
maturation of bone marrow-derived dendritic cells through p38-MAPK
signaling and inhibit the proliferation and inflammation of Kupffer
cells by targeting the peroxisome proliferator-activated
receptor-y/NF-kB/STAT3 pathway, further antipsoriasis [48].
Inhibition of iron prolapse and exerts anti-inflammatory effects
through activation of STAT3/p53/Solute carrier family 7, membrane
11 signaling pathway [49].

Anti-inflammatory and immune system modulating effects

LKBI/AMPK/SIRT1 Axis — Relieves skin damage and itching caused by hives and improves sugar metabolism.
TLR4/NF-xB Pathway — Modulation of inflammatory mediators and repair of damaged tissues

MAPK Pathway — Reduces inflammation and promotes cytoprotection

STAT3/IL-17/NF-kB Pathway — Improved survival and reduced tissue damage.

PI3K/AKT Pathway — Suppresses allergic reactions, reduces inflammation and improves skin barrier

NLRP3 Inflammasome Pathway — Reduces intestinal inflammation and improves immune dysfunction.

TCA Cycle — Regulates liver damage and inflammation

Protection of the lungs and kidneys

PI3K/Akt/mTOR Pathway — Regulates glycolysis and pyruvate metabolism and improves lung function.
P38/INK Pathway — Reduces the release of pro-inflammatory cytokines and protects against lung injury

CD200-CD200R Immunoregulatory Axis — Regulation of the CD200-CD200R signaling axis to control inflammation and immune responses

‘TLR4/MyD8S/NF-xB/ERK Pathway — Inhibits apoptosis and mitigates lung injury

AKUMDM2/pS3 Pathway — reducing apoptosis and promoting renal cell survival

NF-xB/Nrf2 Pathways — Activates the Nrf2 pathway, promotes autophagy, and protects against acute lung injury.

Figure 2 Pharmacologic effects of JFG and the corresponding molecular mechanisms involved. JFG, Jing Fang granules; TLR4, Toll-like
receptor 4; NF-kB, nuclear factor-kappa B; NLRP3, NOD-like receptor family pyrin domain containing 3; MAPK, mitogen-activated protein kinase;
PI3K, phosphoinositide 3-kinase; AKT, protein kinase B; STAT3, signal transducer and activator of transcription 3; TNF, tumor necrosis factor; TCA,
tricarboxylic acid cycle; IL, interleukin; LKB1, liver kinase B1; AMPK, AMP-activated protein kinase; SIRT1, sirtuin 1; COX-2, cyclooxygenase-2;
Smad4, small mothers against decapentaplegic 4; JNK, c-Jun N-terminal kinase; CD200-CD200R, Cluster of differentiation 200/Cluster of

differentiation 200 receptor; MDM2, murine double minute 2.
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JFG have good anti-inflammatory activity, which is the
pharmacologic basis for their use in allergic diseases (urticaria),
intestinal and lung inflammation, and thrombotic diseases. The
mechanism of action of JFG is related to an influence on signaling
pathways, such as STAT3/IL-17/NF-xB, p38 MAPK, and
TLR4/NF-kB/NLRP3. In addition, a modulatory effect of JFG on the
above signaling pathways may become the theoretic basis for
conducting research on certain other drugs in these disease models.

Antiviral activity

Researchers have used experimental and bioinformatic techniques to
confirm that JFG are effective against novel coronaviruses [50], viral
myocarditis [33], influenza virus [51], and Newcastle disease virus
[52]. Clinically, JFG have been widely used in the prevention and
treatment of acute bronchitis, dengue fever, acute/viral upper
respiratory tract infections, and HIN1 [3]. Therefore, JFG can
significantly improve the symptoms of headache, sore throat, fever,
and sputum production in patients [39].

JFG have a therapeutic effect in COVID-19 through the
MAPK-signaling pathway, and the PI3K-Akt and other signaling
pathways, which provides a reference point for the treatment of
COVID-19 with Chinese medicine [53, 54]. In viral myocarditis, using
network pharmacology and molecular docking, it was found that JFG
may exert therapeutic effects by acting on three key targets, JUN,
MAPK1/3 and STAT1/3, through components such as quercetin,
lignans, and kaempferol, which act by inhibiting the release of
pro-inflammatory cytokines (e.g., TNF-a) and controlling the NF-kB,
MAPK, and TNF-signaling pathways [33, 36].

Also, using bioinformatics, JFG were found to have a therapeutic
effect against viral myocarditis induced by Coxsackievirus b3. In a
murine model of viral myocarditis, the administration of JFG at 0.23,
0.46, and 0.69 g/20 g by consecutive gastric gavage for 7 days
significantly reduced pathologic damage to the cardiac tissues,
reduced myocardial inflammation, fibrosis, and apoptosis, and
reduced the expression of inflammatory genes [34].

The inhibitory effect of JFG extract on SARS-CoV-2 was determined
by an enzymatic method, and it was found that JFG’s main
components, neohesperidin, asiaticoside, and naringenin, had
inhibitory effects on 3-chymotrypsin-like protease and papain-like
protease proteases, and had inhibitory activity and an antitussive
effect via cyclo-oxygenase-2 [31]. Through the “drug
component-potential target” network, it was found that JFG may
regulate signaling pathways for HIN1, TNF, MAPK, and IL-17, via
quercetin, lignocerotoxin, and kaempferol, and play a role in treating
influenza and modulating the immune response [51].

JFG not only reduce the inflammatory response in the body, but also
have some antiviral activity and inhibit the replication of viruses such
as respiratory syncytial virus [34]. Overall, further studies on action
mechanisms are needed to clearly define the full spectrum of antiviral
activity for JFG.

Anti-aging effects
JFG not only treat human epidemics and infectious diseases, but also
have potential anti-aging properties. Yin et al. used Caenorhabditis
elegans N2 as a model organism, and the median lifespan was
increased by 31.2% after administration of JFG 10 mg/mL. JFG also
increased the nematode oviposition rate by 11.3%, and subsequently
delayed reproductive senescence. In addition, JFG enhanced the
resistance to oxidative stress induced by paraquat 5 and 10 mM,
leading to decreased reactive oxygen species levels, in C. elegans [35].
JFG is gradually gaining attention for its potential in the field of
anti-aging, particularly in the prevention and treatment of
aging-related diseases. While pharmacologic studies on the anti-aging
effects of JFG are still limited, existing research suggests that JFG may
promote health, delay aging, and enhance cellular defense
mechanisms through mechanisms such as antioxidation, immune
regulation, and improving circulation. Given these findings, JFG holds
significant translational value in modern medicine. With further
clinical validation, it could be applied in the prevention and treatment
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of geriatric diseases, thus contributing to the enhancement of human
health and prolongation of healthy lifespan. Therefore, as a unique
TCM, JFG may have therapeutic potential as an anti-aging agent.

Alcohol detoxification and liver protection

Excessive alcohol consumption can affect liver function, and JFG have
hepatoprotective activity [55]. Through network pharmacology and
molecular docking methods, combined with experimental validation,
a murine model of acute alcohol intoxication was constructed and
found that JFG significantly reduced serum ethanol levels, and
upregulated the expression rate of p-PI3K/PI3K and p-Akt/Akt
proteins in liver tissue [56]. JFG have a therapeutic effect on
CCL4-induced hepatic fibrosis in mice by reducing serum levels of
alanine aminotransferase, aspartate aminotransferase, triglyceride,
and 1L-1f, thereby decreasing the expression of pro-inflammatory
factors and ameliorating hepatic fibrosis. The action mechanism
appears to be related to regulation of the transforming growth
factor-3/Smad4-signaling pathway [57]. In addition, JFG increased
hepatic levels of superoxide dismutase and glutathione, and reduced
oxidative stress-induced damage during liver fibrosis, which
demonstrated that JFG may have therapeutic potential in the
prevention and treatment of liver fibrosis [57].

Protection of the lungs and kidneys

In experimental studies, JFG had a protective effect on the lungs and
kidneys. JFG inhibited lung inflammation, and improved lung energy
metabolism, lung microcirculation, and resistance to viral infections
[58].

In rats with adriamycin-induced nephropathy, JFG gavage for 28
days reduced urine output, blood creatinine level, and integrin-linked
kinase (ILK) content [59]. Kang et al. found that different injury
stimuli can cause ILK overexpression in podocytes, and can inhibit
expression of the podocyte lacunar septal protein nephrin [60].
Therefore, the mechanism of action for JFG in the treatment of
nephropathy may be to downregulate ILK expression, and upregulate
the expression of nephrin and CD2AP [59]. In a murine model of acute
kidney injury caused by aristolochic acid I, JFG 4, 8, and 16 g/kg for 7
days significantly promoted the expression of p-Akt and mouse double
minute 2 proteins to inhibit p53, thus altering the Bax/Bcl-2 ratio.
This suggests that JFG can improve the expression of apoptosis-related
proteins, by activating the Akt/mouse double minute 2/p53 pathway,
and thus have a protective effect on aristolochic acid I-induced acute
kidney injury in mice [61]. JFG can reduce inflammation, oxidative
stress, and renal fibrosis; regulate glucose and lipid metabolic
disorders in diabetic nephropathy; delay the progression of diabetic
nephropathy; regulate blood glucose; and improve renal function [62,
63].

Acute lung injury (ALI) and acute respiratory distress syndrome are
inflammatory diseases of the lungs with high morbidity and mortality
[64]. JFG inhibit the p38/c-Jun N-terminal kinase pathway and
reduce the release of pro-inflammatory cytokines through the
CD200-CD200R immunoregulatory signaling axis, which subsequently
protects the lungs from acute injury [2]. Sun et al. established a model
of ALI, and with the help of bioinformatics and experimental
validation, they found that JFG regulated glycolysis and pyruvate
metabolism through upregulation of the PI3K/Akt/mammalian target
of rapamycin signaling pathway, and had a protective effect against
ALI [65]. In addition, JFG ameliorated lung pathologic injury
(induced by Klebsiella pneumoniae) in mice by inhibiting the TLR4/
Myeloid differentiation primary response protein 88/NF-kB/ERK
signaling pathway and suppressing apoptosis [66]. JFG promotes
autophagy and ameliorates LPS-induced anti-ALI in mice by inhibiting
the NF-«B signaling pathway and promoting the Nrf 2 signaling
pathway [67].

Safety

The safety of JFG was evaluated by researchers through acute and
long-term toxicity tests and other methods. Repeated gavage
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administration of JFG to rats revealed no significant toxicity at a
dosage of 3 g/kg/day. However, at a dosage of 10 g/kg/day, the rats
had reduced appetite, a slow increase in bodyweight, and an increase
in the prevalence of chronic nephritis, which was reversible after the
recovery period [68]. In addition, no abnormal changes in food intake,
bodyweight, and pregnancy were observed during administration of
JFG 10 g/kg/day to pregnant rats, and the first and second filial
generation offspring (i.e., breast-fed, neonatal rats) had no toxicities
affecting developmental or reproductive function, and no abnormal
physical signs were observed [69].

Clinical applications

JFG are used clinically for the treatment of various systemic diseases.

Recent research has shown that JFG can improve cellular immune
status and immune function in the body. The clinical applications of
JFG were shown in Table 3 [70-73, 75, 78, 79, 81, 83, 84, 86-89, 91].
For respiratory diseases, the efficacy of JFG in treating coryza is
remarkable [70], which can alleviate the clinical symptoms of cold
patients to a certain extent, and it has achieved better efficacy in
adding and subtracting in treating spring wind-cold exopathogens in
the elderly population and pediatric wind-cold colds [71-73]. For skin
diseases, JFG can be used in the treatment of urticaria, a common
allergic skin disease, which is called “addiction rash” in Chinese
medicine [74, 75]. In 127 patients given one dose of JFG per day, and
who had a follow-up visit after 2 weeks, the overall efficacy was
81.0%, with no statistically significant difference compared to
loratadine [76].

Table 3 Summary of the clinical applications of JFG

s . Clinical .
Indications Drug dose Treatments sa:;;:iis Improved efficacy Side effects Reference
Shortening of fever reduction
1 i .
Common cold . dose daily, divided 7 d 60 patients time, relief of runny nose and No [70]
into two doses.
headache.
Cold in elderly Th01jny .defense and . Body temperature returned to
cople septicemia powder 7d 50 patients normal, and all cold symptoms No [71]
peop formula. disappeared.
The total effective rate of the
observation group was 95.00%,
and the total effective rate of the
1 .00% fi
Childhood 1 dose daily, divided , control group was 75.00% for
X . 5d 40 patients ribavirin granules. The No [72]
wind-cold flu into 3 doses. . . ..
disappearance time of clinical
symptoms was significantly
shorter than that of the control
group.
The total effective rate of the
treatment group was 96.43%,
JFG 5 g/dose, 3 times which was significantly higher
Childhood daily: than that of the control group,
. Y L. 5d 112 patients which was 85.45%; the time for No [73]
influenza oseltamivir 1.5 mg/kg .
. . the disappearance of symptoms
per dose, 2 times daily.
such as fever, cough, and sore
throat was significantly
shortened.
M .
JFG 4 g/dose once in OSt, patients
the morning and once experienced  no
Chronic nettle ) . Reduced itching and shorter time  side effects, but a
in the evening; 14d 65 patients ; s [75]
rash . for rash to subside. few individuals
loratadine 5 mg, once
dail had stomach
¥ discomfort.
JFG 1 sachet/dose, 3
ti day;
Mycoplasma vlmes a ay,. . Improvement in clinical
. . intravenous infusion of .
pneumonia in . . 14d 112 patients symptoms and overall No [78]
azithromycin for .
adults L effectiveness.
injection, 0.5 g/dose,
1 time a day.
Purple gold ingot Localized swelling, fever, pain
. cactus applied and other symptoms have been
Mumps in . . C e . P
children externally in 3d 108 patients significantly improved, relieving No [84]
combination with JFG the child's symptoms of swelling
taken orally. and pain.
Pediatric acute Decreased cough, decreased
i JFG 1 dose once daily. 7d 142 patients sputum, and improved lung wet No [79]
bronchitis
rales.
ienifi v i .
G ol 1 dos
Otitis media 2 divided doses in the 28d 136 patients ,pp i No [81]
lowered serum inflammatory

morning and evening.

factor levels in patients.
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Table 3 Summary of the clinical applications of JFG (continued)

A Clinical .
Indications Drug dose Treatments sai::;)cli:s Improved efficacy Side effects Reference
Oral and JFG orall 1 dose ﬁ;ge;egleni(;nd:;gn sllfbsgi(c)lzg’
maxillofacial ) ¥ 374 106 patients Y > No [83]
. K daily. hardness has decreased, and
inflammation - .
tenderness is no longer obvious.
Mildly ill Improvement of nucleic acid
COVID-19 JFG specific dose not patients with  conversion rate and reduction of
. . - 7-10d . S L No [86]
infection available. unspecified nucleic acid conversion time and
sample size hospitalization time.
. Completely protects test chickens
F fi
Avian influenza J G, specific dose not 15d 500 patients from HIN2 subtype avian No [87]
available. - .
influenza virus.
All patients were discharged
from the hospital after their
HINL JFGV specific dose not 234 43 patients @ajor clinical symptoms No (88]
available. disappeared and the test paper
was negative for HIN1 virus
nucleic acid.
Acute upper . Significant  improvement in
F fi
respiratory J G, specific dose not 5-7d 100 patients symptoms such as fever, No [89]
. . available.
tract infection headache and sore throat.
The treatment group
was given the addition Effective rate 91.4% in the
Cough-variant and subtraction of treatment group, 86.2% in the
asthfna Jing, Fang, Chai, and 10d 120 patients control group, better in the No [91]
Park Tang, and the treatment group than in the
control group was control group.

given fluticasone.

H1N1, influenza A; JFG, Jing Fang granules.

For inflammatory diseases, inflammation of the lungs caused by
Mycoplasma pneumoniae is mainly characterized by fever, cough,
headache, and other symptoms, and is contagious [77]. Ji et al. used
JFG and azithromycin to treat adult mycoplasma pneumonia, and
acute bronchitis in children, and found that the combination was
clinically effective [78, 79]. In addition, JFG can be used to treat
cough in patients with colds and have an anti-inflammatory effect in
this setting [80]. JFG can also be used to treat mumps [84],
respiratory diseases such as acute bronchitis [80], otitis media [81],
toothache [82], and oral and maxillofacial inflammation [83]. JFG
effectively prevent and control viral respiratory infections due to
antiviral, immunity-enhancing, expectorant, metabolism-accelerating,
and intestinal microenvironment-improving properties [84]. At the
end of 2019, there was an outbreak of COVID-19 in Wuhan. Huang
suggested that the Jingfu Defeating Toxin Dispensary and Shishen
Tang can be used for mass prophylaxis against COVID-19, but this
requires further clinical verification [85]. Nonetheless, the active
ingredients in JFG can inhibit SARS-CoV-2 proteins, and can protect
the cardiovascular system, regulate immune function and
anti-inflammatory effects, and prevent and control coronavirus
infection [86].

For infectious diseases, JFG completely protected chickens against
H9N2 avian influenza virus, which provides important information on
the dosage of JFG for the clinical control of low-virulence avian
influenza [87]. JFG have demonstrated efficacy in some infectious
diseases, such as HIN1 [88], acute upper respiratory tract infection
[89, 901, dengue fever, and cough-variant asthma [91].

JFG show broad clinical efficacy in treating a range of diseases,
including respiratory, skin, inflammatory, and infectious conditions.
Their ability to enhance immune function, alleviate inflammation, and
prevent viral infections highlights their therapeutic potential. JFG
have been proven effective in conditions such as coryza, urticaria,
mycoplasma pneumonia, and even COVID-19, demonstrating their
versatility and importance in clinical practice.
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Conclusion

JFG have wide-ranging clinical applications and are used in the
treatment of respiratory diseases (e.g., colds), urticaria, inflammation
(e.g., pneumonia and bronchitis), and influenza and other diseases.
The constituents of JFG responsible for medicinal effects include
volatile oils, flavonoids, flavonoid glycosides, coumarins, lignans, and
other constituents. Recent pharmacologic studies have shown that JFG
have effects such as anti-inflammatory, immune system regulation,
antiviral, anti-aging, detoxification, hepatoprotection, lung protection,
and kidney protection. The mechanism of action for JFG involves the
regulation of TLR4/NF-xB, PI3K/Akt, MAPK, and other signaling
pathways.

JFG exerts potent anti-inflammatory and immunomodulatory effects
by regulating key pathways such as TLR4/NF-kB, MAPK, and
PI3K/AKT. These signaling pathways play crucial roles in regulating
immune responses, reducing inflammation, and alleviating
pathological damage in conditions like acute lung injury, dermatitis,
and autoimmune diseases. JFG exhibits antiviral properties, showing
significant efficacy against viruses such as SARS-CoV-2 and influenza,
likely through the MAPK and PI3K/AKT pathways. JFG has potential
anti-aging effects, possibly through its antioxidant properties and
modulation of cellular stress responses, which help slow down the
aging process and enhance lifespan. JFG also offers hepatoprotective
and renoprotective effects, particularly in alcohol-induced liver injury
and kidney disease, by regulating oxidative stress, inflammation, and
fibrosis. Overall, the multifaceted pharmacological effects of JFG,
mediated by these complex molecular mechanisms, highlight its
potential in treating a wide range of diseases, including infectious,
inflammatory, and degenerative conditions.

Although some progress has been made in the preparation process
for JFG, and in knowledge regarding the pharmacodynamic activity
and clinical applications of JFG, the specific mechanisms of action for
JFG have not yet been fully elucidated, due to the multi-component
and multi-targeting nature of TCM. JFG may play a role in regulating
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the immune system, inhibiting inflammatory responses, alleviating
oxidative stress, and in other pathways. The mechanisms of JFG action
are related to multiple signaling pathways, and these signaling
pathways may be involved in many diseases. Therefore, further
in-depth studies are needed to investigate the effects of JFG in other
diseases, and the specific mechanisms of JFG, to achieve the scientific
goal of broadening the clinical applications for JFG.

JFG has demonstrated significant efficacy in the field of TCM, but its
lack of large-scale, multicenter clinical trials has left its efficacy and
safety unproven. The complexity of studying multi-ingredient
formulations increases the difficulty of investigating the
pharmacological mechanisms, as it is difficult to -clarify the
mechanisms by which the multiple components in TCM interact and
affect the efficacy. In addition, the research framework and
experimental design for modern scientific methods applied to TCM
formulations are still incomplete, which limits their clinical
popularization and application. Future studies should strengthen
multicenter large-scale clinical trials, combine with modern molecular
biology techniques, thoroughly explore the pharmacological
mechanism of JFG, and focus on the synergistic effect and mechanism
of action among the components of TCM compounding, so as to
provide a scientific basis for its clinical application.

In conclusion, JFG have several promising clinical applications, but
existing problems and challenges remain to be overcome to better
serve the health needs of patients. Indeed, JFG are expected to play an
increasing role in the field of TCM, and to make increasing
contributions to general public health.
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