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Abstract: Acute cerebral infarction is a disease with high incidence, mortality, and disability rates. Its etiology is complex, and the exact 

pathogenesis is not yet fully understood. Current studies often involve inflammatory responses, apoptosis, oxidative stress, atherosclerosis, 

excitotoxicity, and free radical chain reactions. Signal pathways play a crucial role in the occurrence and development of this condition. 

Traditional Chinese medicine can improve the condition of patients with acute cerebral infarction by intervening in multiple signal 

pathways. This paper systematically reviews recent literature, identifying 11 key signal pathways, including NLRP3, TLR4/NF-κB, 

Nrf2/ARE, CD40/CD40L, JAK/STAT, PI3K/AKT, JNK/p38 MAPK, Wnt, Notch, RhoA/ROCK, and ERK1/2. The aim is to provide some 

reference for the research on traditional Chinese medicine treatments for acute cerebral infarction.  
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1. Introduction 
 

Acute cerebral infarction (ACI) is generally defined as an 

ischemic stroke occurring within two weeks, ranking as one of 

the top two causes of death worldwide [1]. It is characterized 

by five "highs": high mortality rate, high recurrence rate, high 

disability rate, high economic burden, and high social burden 

[2]. Early symptomatic and supportive treatments such as 

thrombolysis and antiplatelet therapy can significantly 

improve recovery and reduce long-term sequelae in ACI 

patients, making early intervention crucial. Although the 

exact pathogenesis of ACI is not fully understood, current 

research focuses on factors such as inflammatory responses, 

apoptosis, oxidative stress, atherosclerosis, excitotoxicity, and 

free radical chain reactions [3]. In recent years, traditional 

Chinese medicine (TCM) has shown great potential in ACI 

treatment due to its multi-component and multi-targeted 

therapeutic effects. This paper provides a review of the 

research on TCM interventions in signal pathways related to 

ACI. 

 

2. NLRP3 Inflammasome Signaling Pathway 
 

The NOD-like receptor pyrin domain-containing 3 (NLRP3) 

inflammasome signaling pathway primarily consists of 

NLRP3, caspase-1, apoptosis-associated speck-like protein 

(ASC), and pro-inflammatory factors such as IL-1β, IL-18, 

and IL-8 [4]. NLRP3 is mainly expressed in dendritic cells, 

macrophages, and monocytes in the brain and is currently the 

most representative inflammasome [5]. When activated, 

NLRP3 enhances caspase-1 activity, and mature caspase-1 

mediates the release of pro-inflammatory cytokines such as 

IL-1β and IL-18 [6], triggering an inflammatory response. 

Inflammation is a key pathological process in the progression 

of ACI, and the NLRP3 inflammasome pathway contributes 

to neuronal apoptosis and exacerbates brain tissue damage by 

activating related factors. Wang Yue et al. [7] conducted a 

study on 95 male SD rats, dividing them into different groups 

and measuring serum IL-1β, IL-18 levels, and NLRP3 and 

caspase-1 protein levels in brain tissue. They concluded that 

the Yiqi Shengqing Formula can inhibit the NLRP3 

inflammasome pathway, reducing the levels of caspase-1, 

IL-1β, and IL-18 to alleviate neuroinflammation and 

pyroptosis in ACI. In a clinical study, Sun Qing et al. [8] 

found that the Huazhuo Jiedu Huoxue Tongluo Formula 

combined with Tongdu Tiaoshen acupuncture reduced the 

expression of NLRP3 mRNA, ASC mRNA, and caspase-1 

mRNA in peripheral blood mononuclear cells of ACI patients, 

effectively inhibiting the NLRP3 inflammasome pathway and 

alleviating the inflammatory response, thus improving clinical 

efficacy. Zhou Ying [9] conducted a study on 18 SD rats and 

found that the Taohong Siwu Decoction reduced the protein 

levels of NLRP3, caspase-1, and IL-1β in the ischemic cortex 

of ACI rats, regulating the NLRP3 pathway and improving 

neurological deficits. 

 

3. TLR4/NF-κB Signaling Pathway 
 

The TLR4/NF-κB pathway is a classic inflammatory pathway 

composed of the upstream Toll-like receptor 4 (TLR4) and the 

downstream redox-sensitive transcription factor NF-κB 

(nuclear factor kappa B). TLR4 can be expressed in brain 

tissue and neurons. After the onset of ACI, changes in the 

permeability of the brain’s vascular endothelium lead to the 

aggregation of immune cells such as macrophages and 

lymphocytes, which release large amounts of TLR4 [10]. 

TLR4 activates downstream NF-κB, inducing the 

transcription of pro-inflammatory factors such as TNF-α, 

IL-1β, and IL-10 [11], thereby promoting the inflammatory 

response. Li Yajun et al. [12] performed a study on rat models 

and found that treating rats with Naoluotong Granules 

reduced the infarct area and improved neurological deficits. 

The study measured levels of TLR4, NF-κB, and 

inflammatory factors like TNF-α and IL-1β in the brain tissue, 

concluding that the granules inhibited TLR4/NF-κB signaling. 

Similarly, Fu Beibei et al. [13] found that Astragaloside IV 

improved motor function in ACI rat models, potentially by 

inhibiting the NF-κB inflammatory signaling pathway. Wang 

Xiuli et al. [14] studied the effects of the Sanhan Qutan 

Kaiqiao Decoction combined with interventional 
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thrombolysis in treating 124 ACI patients. After treatment, 

patients showed a significant reduction in serum TLR4 and 

NF-κB levels compared to those receiving only interventional 

therapy, suggesting that the combination of traditional 

Chinese medicine and interventional treatment more 

effectively inhibited the TLR4/NF-κB pathway. This helped 

alleviate ischemia-reperfusion injury, accelerated 

neurological deficit repair, and delayed neurological 

recovery. 

 

4. Nrf2/ARE Signaling Pathway 
 

The Nrf2 (nuclear factor erythroid 2-related factor 2)/ARE 

(antioxidant response element) signaling pathway is a classic 

oxidative stress reduction pathway that maintains redox 

balance in brain tissue cells and is involved in regulating 

oxidative stress, calcium transport, inflammatory damage, and 

apoptosis [15]. Nrf2 is a redox-sensitive transcription factor 

that controls the expression of various defense genes encoding 

antioxidant proteins and detoxification enzymes [16]. Under 

oxidative stress, Nrf2 is released from its upstream negative 

regulator Keap1, becomes more stable, and translocates to the 

nucleus to bind with ARE. This binding induces the 

expression of phase II detoxifying enzymes and antioxidant 

proteins, such as heme oxygenase-1 (HO-1), protecting cells 

from cytotoxicity and oxidative damage [17-18]. Lu Zhigang 

et al. [19] studied 70 ACI patients, dividing them into groups, 

and found that the treatment with Xingnaojing Injection 

reduced oxidative damage and alleviated acute ischemic 

injury by regulating the factors in the Nrf2/ARE pathway. 

Another experimental study [20] showed that the combination 

of Ligustrazine Injection with Xingnao Kaiqiao acupuncture 

could improve brain oxygen metabolism and protect brain 

cells by regulating the Nrf2/ARE signaling pathway, thus 

restoring neurological function. Wu Yifan et al. [21] 

conducted a study on 36 rats, detecting Keap1, Nrf2, and 

HO-1 protein levels, malondialdehyde (MDA) content, and 

levels of pro-inflammatory factors such as TNF-α and IL-18 

in the hippocampus of the ischemic side. They found that the 

Bushen Qizhi Formula inhibited Keap1, increased Nrf2 and 

HO-1 levels in brain tissue, alleviated oxidative stress and 

inflammatory responses, and provided neuroprotection. 

 

5. CD40/CD40L Signaling Pathway 
 

Atherosclerosis is a chronic inflammatory disease that causes 

damage to arterial endothelial cells, leukocyte adhesion and 

proliferation, platelet activation, and lipid metabolism 

disorders. One of the main causes of ACI is the rupture of 

unstable atherosclerotic plaques, leading to thromboembolism 

and vascular occlusion [22], which is negatively correlated 

with plaque stability. CD40 is a type I transmembrane 

glycoprotein receptor, and its ligand, CD40L, is a trimeric 

type II transmembrane protein; both are members of the tumor 

necrosis factor (TNF) family [23]. The CD40/CD40L 

signaling pathway plays a key role in immune processes, such 

as T-cell activation and cytokine production [24]. These 

immune responses promote atherosclerosis development and 

rupture by enhancing the expression of inflammatory 

mediators, matrix metalloproteinases (MMPs), and 

coagulation factors [25]. Therefore, many scholars consider 

the CD40/CD40L signaling pathway as an important 

therapeutic target for ACI. Sun Hanjing et al. [26] conducted a 

study on 60 rats and found that, compared to the model group, 

the administration of Ligustrazine Injection reduced the 

expression of CD40 and CD40L proteins in brain tissue and 

the level of sCD40L in peripheral blood of acute cerebral 

infarction rats. This indicates that Ligustrazine can 

downregulate the CD40/CD40L pathway and effectively 

improve neurological function damage. Zhu Xing [26], 

through animal experiments, discovered that the Sanjie 

Tongmai Formula reduced the expression levels of CD40, 

CD40L, and NF-κBp65 in rat carotid artery tissues, and 

downregulated serum levels of pro-inflammatory factors such 

as TNF-α and IL-1β. This suggests that the formula regulates 

the CD40/CD40L pathway, thereby inhibiting the formation 

and rupture of atherosclerotic plaques. Li Qing et al. [27], in a 

clinical study, found that Ginkgolide B Injection significantly 

reduced the expression of CD40, sCD40L, and oxidative and 

inflammatory markers such as MDA and hs-CRP in the 

CD40/CD40L signaling pathway, thus alleviating oxidative 

stress damage and inflammatory reactions in the body. 

 

6. JAK/STAT Signaling Pathway 
 

The Janus kinase (JAK)/signal transducer and activator of 

transcription (STAT) signaling pathway plays a role in 

various biological processes, including cell proliferation, 

differentiation, apoptosis, inflammation, immunity, and 

hematopoiesis [28]. The JAK/STAT pathway consists mainly 

of three parts: JAK, STAT, and tyrosine kinase-associated 

receptors [29]. JAK is a non-receptor tyrosine kinase found in 

the cytoplasm and expressed in many cell types throughout 

the body. When cells are under stress, JAK becomes activated, 

forming phosphorylated JAK (p-JAK), which recruits and 

activates STAT to form p-STAT. Activated STAT proteins 

enter the nucleus, bind to DNA, and promote the transcription 

of inflammatory factors, accelerate apoptosis, and trigger 

oxidative stress. After the onset of ACI, the release of large 

amounts of cytokines such as TNF-α and IL-6 activates the 

JAK/STAT pathway, further triggering neuroinflammation, 

autophagy, and worsening neurological deficits [30]. Yu 

Xiaolan et al. [31] conducted a study on 36 rats, where they 

divided them into groups, modeled them with ACI, 

administered treatments, and measured the levels of 

high-mobility group box 1 (HMGB1), TNF-α, IL-1β, IL-6, 

malondialdehyde (MDA), and the expression of Jak2 and 

STAT3 in brain tissue. They found that puerarin reduced the 

expression of HMGB1, TNF-α, and IL-1β, thereby inhibiting 

the JAK/STAT pathway and improving neurological function 

and neuronal apoptosis in ACI rats. Similarly, Song Guangjie 

et al. [32] used middle cerebral artery occlusion (MCAO) to 

model ACI in rats and found that the levels of p-JAK1, 

p-STAT1, and caspase-3 in the ischemic brain tissue of the 

resveratrol-treated group were lower than those of the model 

group. There was no significant change in the levels of JAK1 

and STAT1, indicating that resveratrol reduced neural 

apoptosis and neuroinflammation by inhibiting the 

phosphorylation of the JAK/STAT signaling pathway. Chen 

et al. [33], in a study of Buyang Huanwu Decoction, 

concluded that the decoction protects neurons, promotes 

angiogenesis, and improves cerebral blood supply in ACI rats 

by regulating the JAK/STAT pathway. 

 

7. PI3K/AKT Signaling Pathway 
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The phosphatidylinositol 3-kinase/protein kinase B 

(PI3K/AKT) signaling pathway is widely present in various 

types of neurons and plays a crucial role in brain ischemia and 

neuronal apoptosis [33]. PI3K is a lipid kinase, and one of its 

key downstream target kinases is serine/threonine protein 

kinase (AKT). The PI3K/AKT signaling pathway functions 

by phosphorylating phosphatidylinositol to generate 

phosphatidylinositol trisphosphate (PIP3) under the influence 

of growth factors. PIP3, acting as a second messenger, 

activates AKT. Activated AKT regulates various downstream 

target genes such as Bcl-2-associated death promoter (Bad), 

apoptosis factor Caspase-9, NF-κB, and other target proteins, 

thus influencing biological processes like cell proliferation, 

differentiation, metabolism, and apoptosis [34]. Studies have 

shown that most neurotrophic factors can activate the 

PI3K/AKT pathway, inhibiting neuronal apoptosis, providing 

neuroprotection, and reducing blood-brain barrier disruption 

and cerebral edema [35]. Xie Taobo et al. [36] conducted a 

study on 60 SD rats, applying treatments and detecting the 

expression levels of p-PI3K/PI3K, p-AKT/AKT, and cleaved 

caspase-9 in brain tissue. Results indicated that the levels of 

these proteins were significantly higher in the ginkgo leaf 

extract-treated group compared to the model group, 

suggesting that the neuroprotective effects of ginkgo leaf 

extract in acute cerebral infarction (ACI) are closely related to 

the activation of the PI3K/AKT pathway, improving 

neurological function and protecting the blood-brain barrier. 

Du Jing et al. [37] found that the herbal compound 

hongcaoside could inhibit excessive mitochondrial autophagy 

in neurons by activating the PI3K/AKT pathway, providing 

neuroprotection in rats with ischemia-reperfusion injury. 

Additionally, Sun Jiahe [38], in animal studies, demonstrated 

that isorhamnetin (ISO) could activate the PI3K/AKT 

pathway, leading to the suppression of inflammatory 

cytokines IL-6, IL-1β, TNF-α, and an increase in superoxide 

dismutase (SOD) levels, thereby reducing oxidative stress and 

inflammation, and ultimately mitigating ischemia-reperfusion 

injury to brain cells. 

 

8. JNK/p38 MAPK Signaling Pathway 
 

The c-Jun N-terminal kinase/mitogen-activated protein kinase 

(JNK/p38 MAPK) pathway, also commonly referred to as the 

MAPK pathway, plays a crucial role in neuronal adaptation, 

proliferation, and differentiation. The MAPK signaling 

pathway is typically divided into three main subgroups: 

extracellular signal-regulated kinase (ERK)1/2, JNK, and p38 

MAPK. p38 is a protein within the MAPK pathway that 

transmits signals from various physiological stress pathways, 

while JNK is a primary kinase in the MAPK pathway, closely 

linked to the pathogenesis of various diseases [39]. Recent 

studies have shown that the JNK and p38 pathways contribute 

to inflammatory responses and neuronal apoptosis in the 

pathophysiology of ischemia-reperfusion injury in the brain 

[40]. Thus, inhibiting the JNK/p38 MAPK pathway can 

effectively protect neural function after acute cerebral 

infarction (ACI). Yue Yun et al. [41] studied 90 SD rats with 

ACI and investigated the effects of crotonis fructus (a 

traditional Chinese medicine) on these rats and its relationship 

with the JNK/p38 MAPK pathway. They found that crotonis 

fructus exerted neuroprotective effects by inhibiting the 

activation of the JNK/p38 MAPK signaling pathway, 

downregulating the expression of apoptosis-related proteins 

(such as Bax), and reducing neuronal apoptosis. Astragaloside, 

an extract from the traditional Chinese herb Astragalus, has 

anti-oxidative, anti-inflammatory, and immune-enhancing 

properties. Wang Xianli et al. [42] discovered through 

experiments that astragaloside could inhibit the JNK/p38 

MAPK signaling pathway, improve oxidative stress indicators, 

reduce inflammation, and enhance neurological function in 

ACI rat models. 

 

9. Wnt Signaling Pathway 
 

The Wnt signaling pathway is crucial for various biological 

processes, including cell proliferation, differentiation, 

migration, and stem cell renewal. It consists of two main 

pathways: the canonical pathway and the non-canonical 

pathway. The canonical Wnt/β-catenin pathway plays a key 

role in neuronal survival, neurogenesis, and axon extension 

[43]. This pathway involves Wnt ligands and transmembrane 

receptors, primarily Frizzled (Fz) and low-density lipoprotein 

receptor-related proteins 5/6 (LRP5/6). When cells are 

stimulated, Wnt ligands bind to Fz and LRP5/6, leading to an 

increase in free β-catenin levels, which can then enter the 

nucleus to promote the transcription of target genes, inducing 

cell proliferation, differentiation, and maturation [44]. The 

non-canonical Wnt signaling pathways include the Wnt/PCP 

(Planar Cell Polarity) pathway, which regulates cellular 

activities through ROCK and JNK signaling, and the 

Wnt/Ca2+ pathway, which acts as a mediator of calcium 

signaling, increasing cytosolic Ca2+ concentrations to trigger 

the expression and effects of downstream cytokines [45]. 

Research indicates that both the canonical and non-canonical 

Wnt pathways can protect neurons by regulating processes 

such as brain vascular remodeling, blood-brain barrier 

formation, and neuronal proliferation and differentiation [46]. 

Yu Lihua et al. [47] treated ACI model rats with 

kidney-tonifying and blood-activating formulas and assessed 

the levels of LRP5 and β-catenin in their cerebral cortex. 

Results showed that both formulations suppressed the 

canonical Wnt signaling pathway, reducing LRP5 protein 

expression while enhancing β-catenin protein expression, thus 

promoting the proliferation and differentiation of endogenous 

neural stem cells after ischemia-reperfusion. Soy isoflavones, 

extracted from soybeans, have been shown to reduce 

intracellular Ca2+ concentrations by inhibiting the Wnt/Ca2+ 

signaling pathway, thus mitigating neuronal damage [48]. 

Berberine, a bioactive alkaloid extracted from the traditional 

herb Coptis chinensis, exhibits antibacterial, lipid-regulating, 

and anti-inflammatory properties [49]. Yao Yan et al. [50] 

found that berberine activated the Wnt/β-catenin signaling 

pathway, upregulating the expression of Wnt-1 and β-catenin 

proteins in brain tissue, which alleviated inflammatory 

responses and inhibited neuronal apoptosis, thereby 

protecting neurological function in rats with acute cerebral 

infarction. 

 

10. Notch Signaling Pathway 
 

The Notch signaling pathway is essential for regulating 

intercellular communication during embryonic development. 

It is a transcriptionally activated pathway composed of Notch 

receptors, Notch ligands, and CSL-DNA binding proteins 

[51]. Mammalian cells express four homologous Notch 

receptors (Notch1, Notch2, Notch3, and Notch4), which are 
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type I transmembrane proteins consisting of an extracellular 

region, a transmembrane region, and an intracellular region. 

There are five recognized Notch ligands in humans and mice: 

DLL1, DLL3, DLL4, and JAG1/2, which play roles in 

regulating cell differentiation, intercellular communication, 

apoptosis induction, and cell proliferation. CSL proteins act as 

transcriptional repressors and can form complexes that 

activate transcription [52]. The Notch signaling pathway 

functions as follows: when a Notch receptor binds to a ligand, 

it undergoes proteolytic cleavage, releasing a functional 

fragment that translocates into the nucleus and binds to CSL, 

thereby regulating the transcription of downstream genes [53]. 

Studies indicate that after acute cerebral infarction (ACI), the 

Notch signaling pathway is involved in regulating neuronal 

apoptosis, angiogenesis in ischemic areas, and the 

inflammatory response [54-56]. Chen Pingting et al. [57] 

conducted experiments on male SD rats, observing the levels 

of Notch1, Notch2, and Hes1 (a target gene of the Notch 

pathway that promotes neuronal proliferation) in the 

hippocampus following ACI. They found that Danlong 

Xingnao Formula upregulated the Notch signaling pathway, 

promoting the proliferation of neural stem cells (NSCs) in the 

central nervous system, thereby providing neuroprotective 

and regenerative effects. Xie Qing et al. [58] discovered that 

Sangqi Shouwu Tablets (which nourish the liver and kidneys, 

invigorate Qi, and activate blood circulation) increased the 

expression of Notch1, NICD (Notch intracellular domain), 

and Hes1, resulting in a higher number of Nissl bodies and 

promoting neuronal proliferation, thus improving neuronal 

deficits in rats. Zhang Yuzhou et al. [59] found that Rhein, an 

important anthraquinone compound extracted from rhubarb, 

could inhibit the Notch signaling pathway. This inhibition 

reduced the release of inflammatory factors, such as 

intercellular adhesion molecule-1 (ICAM-1) and TNF-α, from 

microglial cells, thereby mitigating inflammation after ACI, 

reducing infarct size, and improving neurological function. 

 

11. RhoA/ROCK Signaling Pathway 
 

The RhoA/ROCK signaling pathway is a G protein-coupled 

receptor signaling pathway, where Rho (including RhoA, 

RhoB, and RhoC) is a primary member of the Rho GTPase 

family, and ROCK (Rho-associated coiled-coil forming 

protein kinase) is the most significant downstream effector of 

Rho. ROCK is divided into two isoforms: ROCK1, 

predominantly expressed in non-neuronal tissues (like the 

liver, lung, spleen, and testis), and ROCK2, which is mainly 

found in the brain, muscle, and heart. Upon receiving 

activation signals from Rho, ROCK undergoes 

phosphorylation at multiple amino acid sites, leading to its 

activation and mediating a series of phosphorylation / 

dephosphorylation reactions [59]. Research has shown that 

the RhoA/ROCK pathway plays a critical role in mediating 

the effects of myelin-associated inhibitors, causing 

cytoskeletal reorganization, growth cone collapse, and 

suppression of neurite extension, making it an important 

pathological mechanism in neural damage [60]. Activation of 

this pathway can exacerbate neuroinflammation and 

cytotoxicity. Na Lisa et al. [61] conducted experiments on rats, 

measuring levels of TNF-α, IL-1β, IL-6, Bax, RhoA, ROCK1, 

and ROCK2 in the hippocampus. They found that leech 

extract significantly downregulated inflammatory and 

apoptotic markers, potentially via inhibition of the 

RhoA/ROCK signaling pathway. Wang Yue et al. [62] used 

Yiqi Shengqing Decoction to treat ACI model rats, assessing 

levels of inflammatory factors, blood-brain barrier (BBB) 

permeability, and matrix metalloproteinases alongside 

RhoA/ROCK pathway proteins. Their results indicated that 

Yiqi Shengqing Decoction could inhibit the RhoA/ROCK 

pathway, reduce inflammatory markers, and lessen BBB 

permeability, thereby mitigating neuronal damage and 

improving neurological function. Leech extract (HDR) is a 

bioactive substance derived from the saliva of the leech, 

known for its properties as a natural thrombin inhibitor, along 

with its ability to suppress inflammation and cell apoptosis. 

 

12. ERK1/2 Signaling Pathway 
 

The extracellular signal-regulated kinase 1/2 (ERK1/2) 

signaling pathway is a downstream component of the MAPK 

pathway, functioning through a three-tiered kinase cascade to 

transmit extracellular signals into the cell, thereby regulating 

processes like cell proliferation, apoptosis, and differentiation. 

When a cell is stimulated, receptor dimerization occurs, 

activating the Ras-Raf pathway, which subsequently 

phosphorylates serine/threonine and tyrosine residues to 

activate ERK1/2. Once activated, ERK1/2 translocates to the 

nucleus to bind with transcription factors, promoting the 

expression of target genes and producing various cellular 

effects. Research has demonstrated that ERK1/2 is acutely 

activated following acute cerebral infarction (ACI) and 

regulates downstream apoptotic proteins, inhibiting cell 

apoptosis and protecting brain tissue [63]. Gao Bai et al. [64] 

used polygonum cuspidatum extract (also known as 

resveratrol glycoside, recognized for its anti-infective and 

anti-apoptotic properties) to treat ACI model rats, finding that 

it activated the ERK1/2 pathway in brain tissue, suppressing 

the expression of apoptotic factors like Caspase-3, Bax, and 

Bcl-2, thus regulating apoptosis and improving brain injury in 

ACI mice. Liu Menghan's study also indicated that the "Bujin 

Kaiqiao Decoction" could block ferroptosis by regulating 

ERK1/2 in diabetic rats with ischemic stroke, providing 

neuroprotection [64]. Ba Qinghua reported that activating the 

ERK1/2 signaling pathway could also activate the Nrf2/HO-1 

pathway, thereby alleviating oxidative stress responses, 

reversing neuronal apoptosis, and mitigating neurological 

damage in rats [65]. 

 

In summary, numerous studies suggest that during traditional 

Chinese medicine treatment of ACI, multiple signaling 

pathways exert various physiological effects, including 

suppressing inflammatory responses and oxidative stress, 

reducing apoptosis, improving BBB permeability, and 

promoting neuronal repair and proliferation. Furthermore, 

several pathways may work synergistically to enhance 

neurological recovery post-ACI. 

 

13. Summary 
 

The etiology of acute cerebral infarction (ACI) is highly 

complex, and its pathological mechanisms remain 

incompletely understood. However, signaling pathways have 

been identified as key contributors to the neurological deficits 

associated with ACI. Targeted treatment strategies based on 

these signaling pathways have become a focal point in 

research. Despite this, there are several shortcomings in the 
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use of traditional Chinese medicine (TCM) to treat ACI based 

on signaling pathways that need to be addressed: 1) 

Independent Pathway Functions: Current research often treats 

each signaling pathway in isolation, with limited exploration 

of their interactions. 2) Integration of Perspectives: Most 

studies on signaling pathways and their roles are based on 

Western biomedical principles, with insufficient 

consideration of TCM concepts and therapeutic approaches. 3) 

Clinical Evidence Gap: Much of the existing research relies 

on animal models, with a lack of large-scale clinical trials and 

insufficient evidence supporting clinical efficacy. Moving 

forward, research into the mechanisms of TCM should aim to 

integrate TCM perspectives with Western biomedical 

principles. This can involve conducting large-scale, 

rigorously designed clinical studies to further elucidate the 

precise mechanisms by which TCM impacts diseases. 
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