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Abstract: PI3K/AKT/mTOR signaling pathway is a key pathway of myocardial ischemia-reperfusion injury (MIRI). 
The mechanism of action is mainly oxidative stress, inflammatory response, calcium overload, ferroptosis, autophagy, 
and apoptosis. MIRI belongs to the category of chest obstruction in traditional Chinese medicine, and its etiology and 
pathogenesis are mainly “Yang Wei Yin Xian.” Traditional Chinese medicine has the effect of multi-target and multi-
component effect, and has played a significant role in the treatment of MIRI in recent years. At present, the monomers of 
traditional Chinese medicine mainly include saponins, flavonoids, alkaloids, terpenoids, and phenols, and the compounds 
mainly include Zhigancao Decoction, Zhenyuan Capsule, Jiawei Shenqibai Powder, Qili Qiangxin Capsule, Tongmai 
Yangxin Pill, Zhilong Huoxue Tongyu Capsule, Guizhi Tongluo Tablets, etc. This paper reviews the research on the 
improvement of MIRI by regulating PI3K/ AKT/mTOR signaling pathway in recent years, and expounds the mechanism 
and advantages of traditional Chinese medicine in the treatment of MIRI.
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1. Introduction
Myocardial ischemia is a primary feature of acute coronary syndrome (ACS). The ACCF/AHA/SCAI guidelines 
recommend early reperfusion therapy to limit myocardial damage and preserve tissue viability [1]. However, 
reperfusion therapy can trigger adverse cardiovascular outcomes following myocardial ischemia, cardiac 
surgery, or circulatory arrest [2]. In recent years, research on myocardial ischemia-reperfusion injury (MIRI) has 
been continuously proposed to reduce infarct size, with effective targets and signaling pathways becoming key 
to treatment. Studies have confirmed that the phosphatidylinositol 3-kinase/protein kinase B/mechanistic target 
of rapamycin (PI3K/AKT/mTOR) pathway is one of the important signaling pathways involved in MIRI [3], 
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playing a major role in oxidative stress, autophagy, and apoptosis. Traditional Chinese medicine, with its multi-
component, multi-target, and multi-effect approach, has an advantage in treating MIRI. This article reviews 
recent literature on the regulation of the PI3K/AKT/mTOR pathway by traditional Chinese medicine in the 
treatment of MIRI.

2. Understanding of myocardial ischemia-reperfusion injury in traditional 
medicine
In traditional medicine, MIRI is categorized under “chest bi” and “heart palpitations.” The “Yellow Emperor’s 
Inner Canon” records that “when pathogens invade the heart, it causes heart pain.” Later, the “Jin Kui Yao Lue” 
proposed the pathogenesis of “Yang deficiency and Yin excess,” meaning a lack of chest Yang and condensation 
of Yin cold. This condition is caused by a deficiency in origin and an excess in manifestation. Subsequent 
physicians believed that Yang deficiency is the root deficiency, which can manifest as qi deficiency and 
Yang deficiency, not limited to the heart. Yin excess is the excess manifestation, which can be caused by cold 
pathogens, phlegm, turbidity, blood stasis, etc [4,5]. The heart is the Yang within Yang, and all Yang qi gathers 
in the chest. The warming and promoting effects of heart Yang ensure the continuous circulation of blood. If 
chest Yang is insufficient, turbid Yin can cause heart pain, ultimately leading to blockage of the heart vessels. 
Clinically, both root deficiency and manifestation excess are often equally important. Chen Bojun’s research 
on the TCM syndrome differentiation of 71 patients after coronary intervention showed that qi deficiency 
and phlegm-turbidity syndromes were significantly aggravated after surgery, and blood stasis remained the 
main pathological product and pathogenic factor [6], indicating that both the root and manifestation should be 
treated. Based on different evolutionary forms of its overall pathogenesis, later physicians proposed different 
dialectical treatment principles. For example, when Yang deficiency is predominant, the treatment focuses on 
warming the spleen and kidneys, promoting diuresis, and clearing Yang. Spleen and kidney Yang deficiency 
can lead to abnormal distribution of body fluids, exacerbating chest bi due to the growth of phlegm-turbidity 
and retained fluid [7]. When Yin excess is predominant, the treatment focuses on warming Yang and resolving 
phlegm. Besides the theory of “Yang deficiency and Yin excess,” the theory of blood stasis and toxicity is also 
considered a major etiology and pathogenesis of MIRI. Some studies suggest that mitochondrial dysfunction in 
cardiomyocytes during MIRI can be interpreted as “qi deficiency and blood stasis.” Animal experiments using 
an ischemia-reperfusion injury rat model have been conducted to explain the pathogenesis of qi deficiency 
and blood stasis in MIRI [8], focusing on myocardial energy metabolism pathways, myocardial mitochondrial 
complexes and their subunits, regulation of mitochondrial complex deacetylase-1, the RhoA/Rock1 of the small 
G protein family, cytoskeleton, myocardial structure, heart function, and cardiac microcirculation dynamics. In 
addition to the theory of blood stasis and toxicity, some scholars categorize MIRI as belonging to the “Jueyin” 
category, believing that the disease belongs to Jueyin disease with a lesion location in the pericardium. The 
symptoms of reperfusion arrhythmia can be attributed to “thirst, qi rushing upward, heat and pain in the heart, 
hunger but no desire to eat, vomiting of roundworms after eating, and incessant diarrhea after purgation.” It is 
believed that MIRI is caused by the disconnection between Yin and Yang, with Yin predominating and Yang 
being deficient [9]. This coincides with the theory of “Yang deficiency and Yin excess,” and treatment should 
focus on supporting Yang and promoting blood circulation.
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3. The mechanism of PI3K/AKT/mTOR signaling pathway in MIRI
3.1. Overview of the PI3K/AKT/mTOR signaling pathway
PI3K/AKT/mTOR stands for phosphoinositide 3-kinase/protein kinase B/mammalian target of rapamycin. 
PI3K, as the starting point of the signaling pathway, is a dimer complex with phosphatidylinositol kinase 
activity, which can trigger AKT activation and participate in autophagy regulation [10]. AKT, also known as PKB, 
is the hub of the signaling pathway. After AKT is activated by P13K, it can promote the further activation of 
its downstream molecule mTOR through the TSC1/2 complex [11]. AKT is an important protein for maintaining 
cell homeostasis, while mTOR belongs to PIKK and plays a crucial role in cell growth and proliferation. Its 
two complexes, mTORC1 and mTORC2, control ribosomes and are pathways for autophagy and growth 
metabolism, while the latter mainly activate and control proteins [12,13]. PI3K/Akt is the core pathway leading 
to mTOR. Akt phosphorylates the Ser2448 binding site to activate mTORC1. AKT can directly or indirectly 
affect mTOR, promoting cell proliferation and migration, which further leads to increased oxidative stress and 
autophagy [14,15].

3.2. Research progress on PI3K/AKT/mTOR regulation in MIRI
The role of PI3K/AKT/mTOR in MIRI is currently primarily achieved through oxidative stress, inflammatory 
response, calcium overload, ferroptosis, autophagy, and apoptosis. Oxidative stress (OS) is considered a major 
factor in MIRI [16]. The restoration of blood flow to ischemic parts increases oxygen, leading to excessive production 
of reactive oxygen species (ROS), which can damage cellular macromolecules and cause cell death [17]. ROS 
participates in membrane phospholipid reactions, directly disrupting cell membrane permeability and ion 
channels, leading to irreversible cell damage. Its production is closely related to the mitochondrial electron 
transport chain system, NADPH oxidase system, xanthine oxidase (XO) system, and uncoupled nitric oxide 
synthase [18,19]. Studies have shown that the PI3K/AKT/mTOR signaling pathway is mainly mediated by ROS 
and is a key pathway in oxidative stress [20]. NADPH, a pyridine dinucleotide cofactor, is a crucial electron 
reservoir for biosynthetic reduction and defense against oxidative stress, and its level can be influenced by 
PI3K-AKT signaling [21]. The inflammatory response also plays a significant role in MIRI. Studies have indicated 
that during MIRI, inflammatory factors such as IL-6, IL-1β, TNF-α, IL-10, and ICAM-1 significantly increase, 
and reducing these factors’ release can significantly alleviate myocardial cell damage [22]. The PI3K/AKT/mTOR 
signaling pathway regulates downstream cell proliferation and inflammatory target gene expression [23]. Research 
suggests that this pathway can modulate the expression levels of ALT, AST, IL-1β, IL-6, TNF-α, and ammonia 
in blood, reducing cell necrosis and inflammatory responses. During myocardial ischemia-reperfusion, ischemia 
and hypoxia lead to intracellular Ca2+ overload, further causing myocardial cell damage [24]. Studies have 
shown that the PI3K/AKT/mTOR pathway participates in regulating vesicular transport and controlling factors 
like Ca2+ and calpain, affecting MIRI [25]. In 2012, scholars first proposed the role of ferroptosis in cellular 
metabolism and protein regulation mechanisms [26]. Iron metabolism disorders can cause iron overload, leading 
to mitochondrial abnormalities and exacerbating ROS production [27]. Ferroptosis can also cause immune 
dysregulation and mediate inflammatory responses [28]. The aforementioned ROS mediates the PI3K/AKT/
mTOR signaling pathway, indirectly proving a connection between ferroptosis, PI3K/AKT/mTOR, and MIRI. 
PI3K participates in cell membrane formation, and once activated by PI3K, Akt transfers to the cell membrane, 
phosphorylating mTOR and regulating autophagy. mTORC1 can inhibit autophagy-related proteins like ULK1 
and ULK2, thereby suppressing autophagy [29]. Studies have confirmed that PI3K inhibitors can reduce ROS 
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levels and improve ferroptosis [30]. Ferroptosis is related to autophagy, and MIRI is associated with ferroptosis, 
indirectly clarifying the relationship between MIRI and autophagy. The PI3K/AKT/mTOR signaling pathway is 
a signal transduction pathway for autophagy, which can inhibit autophagy to a certain extent, thereby improving 
MIRI [31]. As a programmed cell death, apoptosis can be directly induced by MIRI or indirectly triggered by 
oxidative stress and inflammatory responses. Oxidative stress and inflammatory factors caused by reperfusion 
therapy can activate the PI3K/AKT/mTOR signaling pathway, inducing myocardial cell apoptosis [32]. Current 
research suggests that MIRI is closely linked to oxidative stress, ferroptosis, calcium overload, apoptosis, 
and autophagy. The tight interconnection and mutual influence among various mechanisms, coupled with the 
significant role of the PI3K/AKT/mTOR signaling pathway in these mechanisms, confirm its crucial regulatory 
function in MIRI. Traditional Chinese medicine can multi-target and multi-actively regulate the PI3K/AKT/
mTOR signaling pathway, holding profound clinical significance for improving MIRI.

4. Research progress on the improvement of MIRI by regulating the PI3K/AKT/
mTOR signaling pathway with traditional Chinese medicine
The mechanism of MIRI is intricately linked to oxidative stress, inflammatory response, calcium overload, 
ferroptosis, autophagy, and apoptosis. Western medicine has achieved precise targeted therapy with moderate 
efficacy, but its limitation lies in the inability to regulate multiple targets simultaneously. Relevant studies have 
demonstrated that traditional Chinese medicine, including single herbs and compound prescriptions, possesses 
rich bioactive components and exhibits significant advantages in treating MIRI by regulating the PI3K/AKT/
mTOR signaling pathway through various targets [33].

4.1. Research progress on the improvement of MIRI by regulating PI3K/AKT/mTOR 
with single herbs in traditional Chinese medicine
Current research has identified several types of single herbs that regulate the PI3K/AKT/mTOR signaling 
pathway to improve MIRI, mainly including saponins, flavonoids, alkaloids, phenols, and terpenes [34].

4.1.1. Saponins
Saponins are widely found in plants of the Araliaceae family, such as ginseng and Panax notoginseng, and have been 
extensively studied for their roles in treating not only MIRI but also cancer. In exploring the effect and mechanism 
of ginsenoside Rg5 (G-Rg5) against T-cell acute lymphoblastic leukemia CCRF-CEM cells, it was found that G-Rg5 
can significantly reduce the activity of P-PI3K, P-AKT, and P-mTOR protein expression [35]. It may also resist cell 
proliferation and improve MIRI by inhibiting the PI3K/AKT/mTOR pathway and avoiding apoptosis. Besides 
ginsenoside, experimental studies have shown that astragaloside IV also improves MIRI-induced cardiomyocyte 
injury by regulating the PI3K/AKT/mTOR pathway to inhibit cell proliferation, invasion, and metastasis [36]. 
When investigating the regulation of autophagy and reduction of cellular hypoxia by Panax notoginseng 
saponins (PNS) and the PI3K/Akt/mTOR signaling pathway, it was discovered that PNS can modulate this 
pathway to inhibit autophagy and alleviate cellular hypoxia. Saponins can indeed improve MIRI through their 
regulation of autophagy, antioxidation, and other effects via the PI3K/Akt/mTOR signaling pathway.
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4.1.2. Flavonoids
Flavonoids exhibit a variety of biological activities. Total flavonoids of Bidens bipinnata (TFB) are the main 
extract from Bidens bipinnata and possess anti-inflammatory and antioxidant properties [37]. Dong Fengmei and 
colleagues confirmed through rat experiments that TFB can lower the systolic blood pressure of hypertensive 
rats [38], inhibit cardiomyocyte autophagy via the PI3K/Akt/mTOR pathway, reduce oxidative stress and 
apoptosis, and significantly increase glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) 
while significantly decreasing endogenous hydrogen peroxide (H2O2), malondialdehyde (MDA), and reactive 
oxygen species (ROS). The effects are also associated with changes in Beclin-1 and LC3B-II/LC3B-I ratios. 
Studies have indicated that Hibiscus leaf polyphenols (HLP) protect against cellular damage by modulating the 
PI3K/Akt/mTOR signaling pathway, reducing oxidative stress and autophagy [39]. Another experimental study 
has demonstrated that total flavonoids from Aromatic Xintahua may alleviate atherosclerosis by regulating 
the PI3K/Akt/mTOR signaling pathway [40], reducing atherosclerotic plaque area and collagen levels in 
apolipoprotein E gene knockout mice, inhibiting hepatic lipid deposition and collagen expression, modulating 
autophagy, and suppressing inflammatory responses. As autophagy, oxidative stress, and apoptosis are major 
mechanisms of MIRI, flavonoids can regulate the PI3K/Akt/mTOR signaling pathway to ameliorate reperfusion 
injury.

4.1.3. Alkaloids 
Alkaloids are mainly found in plants in nature, such as the Ranunculaceae, Menispermaceae, and Rutaceae 
families, and exist in the above plant species in forms such as glycosides, amides, and N-oxides. Sun Dafang 
and others discovered when studying the effect of total alkaloids from Strychnos nux-vomica on rheumatoid 
arthritis (RA) rats in the PI3K/Akt/mTOR signaling pathway that total alkaloids from Strychnos nux-vomica 
can reduce the levels of IL-1β, IL-6, TNF-α, and RANKL in synovial tissue of rats with rheumatoid arthritis, 
possibly improving inflammatory responses by inhibiting the PI3K/Akt/mTOR pathway [41]. The alkaloid 
components in Corydalis can regulate the PI3K/AKT signaling pathway to reduce the production of CK, LDH, 
and MDA, exerting antioxidant and anti-inflammatory effects and reducing myocardial cell damage [42].

4.1.4. Terpenes 
Triterpenes are terpene compounds that exist in plants in free form or as glycosides and esters. Ilex pubescens 
triterpenoid saponins are derived from Ilex pubescens. Studies have shown that Ilex pubescens triterpenoid 
saponins can regulate the PI3K/Akt part of the PI3K/Akt/mTOR signaling pathway to improve myocardial 
ischemia [43], indicating in a sense that Ilex pubescens triterpenoid saponins can reduce the degree of MIRI. 
Total triterpenes from Chaenomeles speciosa are important active ingredients of Chaenomeles speciosa. Studies 
on the mechanism of action between total triterpenes from Chaenomeles speciosa and gastric cancer cell 
mitochondria have found that total triterpenes from Chaenomeles speciosa can inhibit mitochondrial activity 
and cell proliferation in cancer HGC-27 cells, which may be related to the PI3K/Akt/mTOR/p70S6K signaling 
pathway [44]. This suggests that total triterpenes from Chaenomeles speciosa can regulate the PI3K/Akt/mTOR 
signaling pathway to exert good antioxidant stress activity and, to some extent, improve the oxidative stress 
response of MIRI to protect myocardial cells.
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4.1.5. Phenols 
Phenols are widely found in various traditional Chinese medicines. For example, magnolol is one of the 
effective active ingredients of Magnolia officinalis, and it has antioxidant, anti-inflammatory, and autophagy-
regulating effects in cardiovascular diseases [45]. Current research has found that magnolol can improve 
lipopolysaccharide-induced myocardial injury in mice by inhibiting the TLR4/PI3K/Akt/mTOR signaling 
pathway and upregulating autophagy to reduce autophagy [46]. Salvia miltiorrhiza is widely used in various 
cardiovascular diseases, such as acute myocardial infarction and angina pectoris. Salvianolic acid B is the 
main effective component of Salvia miltiorrhiza. Studies have shown that salvianolic acid B can enhance 
the proliferation of senescent macrophages and reduce apoptosis and inflammatory responses by regulating 
the PI3K/AKT/mTOR signaling pathway [47]. It can also reverse the senescence of mesenchymal stem cells, 
promote cell proliferation to avoid excessive apoptosis, and promote autophagy to resist myocardial fibrosis [48,49]. 
Eugenol can improve mitochondrial dysfunction by reducing cellular ROS and superoxide anion levels through 
the PI3K/AKT pathway, thereby reducing oxidative stress and improving MIRI [50].

4.2. Research progress on the improvement of MIRI by regulating PI3K/AKT/mTOR with 
traditional Chinese medicine compounds
4.2.1. Zhigancao Decoction 
Derived from the “Treatise on Febrile Diseases,” Zhigancao Decoction treats “palpitations and irregular pulses.” 
It has significant clinical effects on arrhythmias, viral myocarditis, dilated cardiomyopathy, and coronary heart 
disease [51]. Zheng et al. explored the mechanism of Zhigancao Decoction (consisting of 12g licorice, 9g ginger, 
9g cassia twig, 6g ginseng, 50g rehmannia root, 6g donkey-hide gelatin, 10g ophiopogon root, 10g hemp 
seed, and 10 dates) on rats with MIRI-induced arrhythmias [52]. The results showed that Zhigancao Decoction 
significantly reduced myocardial enzymes CK, LDH, AST, and CtnI, inhibited autophagy, upregulated the 
expression of PI3K, Akt, and mTOR, and effectively regulated the PI3K/AKT/mTOR signaling pathway to 
resist reperfusion arrhythmias.

4.2.2. Zhenyuan Capsule 
Zhenyuan Capsule is a traditional Chinese medicine preparation with ginseng fruit saponins as the main 
component, including Rb1, Rb2, Rc, Rd, Re, Rg1, Rg2, etc., among which ginsenoside Re accounts for up to 
85%. Ginseng greatly replenishes qi, and saponin compounds have significant antioxidant effects. Based on 
this, the traditional Chinese medicine preparation Zhenyuan Capsule was developed. Studies exploring the 
mechanism of Zhenyuan Capsule in treating MIRI rat models have found that it can resist oxidative stress, 
inhibit myocardial cell damage, and inhibit cell apoptosis and autophagy by activating the PI3K/Akt/mTOR 
signaling pathway [53].

4.2.3. Modified Shenqi Posan 
Modified Shenqi Posan consists of American ginseng, pseudo-ginseng, amber, turmeric, and St. John’s wort. It 
originates from Professor Yue Meizhong, a famous traditional Chinese medicine practitioner, and is modified 
from “Ginseng and Pseudo-Ginseng Amber Powder.” In this formula, ginseng is the monarch ingredient, greatly 
replenishing qi; pseudo-ginseng and amber are the minister ingredients, working together to promote blood 
circulation and remove blood stasis, and calm the nerves; turmeric and St. John’s wort are added as assistants 
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to enhance the effects of soothing the liver and regulating qi, promoting blood circulation and relieving 
depression. Studies have shown that Modified Shenqi Posan inhibits autophagy by suppressing the PI3K/Akt/
mTOR signaling pathway, reduces inflammatory responses to protect against MIRI, and also has antidepressant 
effects [54].

4.2.4. Qili Qiangxin Capsule 
Qili Qiangxin Capsule, whose main ingredients include Astragalus, Ginseng, Radix Aconiti Lateralis Preparata, 
Salviae Miltiorrhizae Radix et Rhizoma, Semen Lepidii Apetalae, Alismatis Rhizoma, Polygonatum Odoratum, 
Cassia Twig, Carthami Flos, Citrus Reticulata Pericarpium, and Cortex Periplocae, can nourish qi and invigorate 
blood circulation, warm yang, and facilitate diuresis. Studies on the mechanism of Qili Qiangxin Capsule’s 
effect on MIRI rats have confirmed that it can regulate the PI3K/AKT/FOXO3 signaling pathway to modulate 
autophagy, reduce cardiomyocyte apoptosis, maintain mitochondrial membrane potential stability, and improve 
cardiomyocyte energy supply [55].

4.2.5. Guizhi Tongluo Tablet 
Guizhi Tongluo Tablet, whose main ingredients include Cassia twig, Ilex pubescens root, and Sargassum, can 
warm the meridians and promote blood circulation, and treat heart diseases caused by Yang deficiency and Yin 
excess. Previous studies have confirmed that Guizhi Tongluo Tablet can significantly reduce the expression of 
inflammatory factors such as interleukin-1β (IL-1β), interleukin-6 (IL-6), and tumor necrosis factor-α (TNF-α) 
in atherosclerotic mice [56,57]. Studies have also shown that Guizhi Tongluo Tablet can improve heart function, 
inhibit inflammatory response, reduce cardiomyocyte apoptosis, suppress IL-1β, IL-6, and TNF-α levels, and 
improve MIRI by reducing cardiac inflammatory response through the regulation of the PI3K/Akt signaling 
pathway [58].

4.2.6. Tongmai Yangxin Pill 
Tongmai Yangxin Pill is a modified combination of Glycyrrhizae Radix et Rhizoma Decoction and Shengmai 
Powder prescribed by Professor Ruan Shiyi. It consists of Rehmanniae Radix et Rhizoma, Caulis Spatholobi, 
Ophiopogonis Radix, Glycyrrhizae Radix et Rhizoma, Schisandrae Chinensis Fructus, Polygoni Multiflori 
Radix Praeparata, Codonopsis Radix, Carapax et Plastrum Testudinis, Colla Corii Asini, Jujubae Fructus, 
and Cassia Twig. With Rehmanniae Radix et Rhizoma and Glycyrrhizae Radix et Rhizoma as the monarch 
drugs, it has the effect of nourishing qi and Yin, clearing meridians, and relieving pain [59]. Previous studies 
have confirmed the significant efficacy of Tongmai Yangxin Pill in MIRI. It participates in various metabolic, 
oxidative stress, and inflammatory responses, and improves the gene expression levels of ERα, PI3K, AKT, and 
the protein expression levels of ERα, p-PI3K, p-AKT to regulate MIRI-induced heart damage. Its mechanism 
may be related to the ERα/PI3K/AKT pathway [60,61].

4.2.7. Zhilong Huoxue Tongyu Capsule 
Zhilong Huoxue Tongyu Capsule consists of Astragalus, Hirudo, Lumbricus, Sargentodoxa cuneata, and Cassia 
twig. It contains a large amount of effective compounds such as saponins and flavonoids. Previous studies have 
shown that Zhilong Huoxue Tongyu Capsule can inhibit inflammatory response, protect vascular endothelium, 
promote cardiomyocyte proliferation, and have other protective effects on cardiomyocytes in MIRI [62]. On this 
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basis, existing research shows that Zhilong Huoxue Tongyu Capsule can regulate the PI3K/AKT/Nrf2 signaling 
pathway to promote HO-1/GPX4 expression, thereby improving the ferroptosis induced by myocardial 
ischemia-reperfusion and improving MIRI [63].

5. Summary and outlook 
The PI3K/Akt/mTOR pathway, as one of the key pathways in MIRI, is a current research hotspot. Existing 
research on traditional Chinese medicine monomers is more reflected in experimental studies. Currently, 
compound prescriptions and monomer prescriptions can mutually verify and complement each other, 
confirming the effectiveness of traditional Chinese medicine in regulating the PI3K/Akt/mTOR signaling 
pathway to improve MIRI. The current research on traditional Chinese medicine monomers mainly focuses 
on saponins, flavonoids, alkaloids, terpenes, and phenols. The mechanism of regulating PI3K/Akt/mTOR is 
primarily manifested in oxidative stress and inflammatory responses, while research on autophagy, apoptosis, 
and ferroptosis mechanisms targeting MIRI is relatively limited. The number of studies on traditional Chinese 
medicine compounds acting on the complete PI3K/Akt/mTOR signaling pathway is limited. In summary, the 
research on the mechanism of multi-component and multi-target regulation of the PI3K/Akt/mTOR signaling 
pathway by traditional Chinese medicine is still incomplete.

In the future, potential targets should continue to be explored, and the interaction between drugs and 
the body should be explored through network pharmacology and other means, focusing on system biology 
and biological network balance. This approach can reveal multi-pathway regulation of signaling pathways, 
improve treatment effectiveness and the success rate of clinical trials for new drugs, and provide a research 
foundation for the development of new preparations for the treatment of MIRI. Especially in the treatment of 
multi-target and complex diseases, combining the holistic concepts of traditional Chinese medicine and formula 
compatibility can offer new ideas for the complex system of traditional Chinese medicine.
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