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Abstract: The liver is in charge of distributing and regulating the movement of qi throughout the whole body, coordinating 
the transportation and transformation of the internal organs in the middle part of the body, promoting the biochemical 
circulation of qi, blood, and body fluids, and regulating emotions. Liver dysfunction can disrupt the transportation and 
transformation of qi, blood, and body fluids, causing phlegm turbidity, blood stasis, and other unwanted symptoms. 
Poor regulation of emotion further aggravates the accumulation of pathological substances, resulting in the obstruction 
of heart vessels, and ultimately coronary heart disease (CHD). Through regulating lipid metabolism, inflammatory 
reaction, vasoactive substances, platelet function, neuroendocrine, and other factors, liver controlling dispersing qi plays a 
comprehensive role in the prognosis of atherosclerosis, the primary cause of CHD. Therefore, it is recommended to treat 
CHD from the perspective of liver-controlling dispersion.
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1. Introduction
Coronary atherosclerotic heart disease (CHD) is mainly caused by atherosclerosis in the coronary arteries, 
which partially or completely blocks the arterial lumen. Due to insufficient blood supply from the coronary 
arteries, the metabolic needs of the myocardium are not fulfilled, resulting in myocardial ischemia, hypoxia, 
and even necrosis. Atherosclerosis is the key link in coronary artery disease and is involved in many processes, 
including abnormal blood lipids, inflammatory reactions, platelet function, and neuroendocrine regulation. 
CHD falls under the scope of traditional Chinese medicine (TCM), which is categorized as “chest tightness,” 
“heart pain,” and “true heart pain.” The pathogenesis of this disease is due to liver qi stagnation and heart 
vessel obstruction. According to the Yellow Emperor’s Inner Classic, the site of onset is the meridian passage 
associated with the heart and liver. 

The concept of the liver’s function in controlling dispersion focuses on the smooth regulation of qi 
throughout the body by the liver, assisting in the transportation and transformation of food by the spleen and 
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stomach, bile secretion and excretion, improved circulation of body fluids, and emotional balance. When the 
liver controls the qi dispersion harmoniously, the qi flow between the internal organs and meridians operates 
in an orderly manner. This normalizes the metabolism of food and water, regulates the distribution of qi and 
blood, and stabilizes emotions. Hence, the occurrence of pathogenic factors such as phlegm and blood stasis can 
be avoided. If the liver fails to operate normally, the coagulation of phlegm, turbidity, and stagnant blood will 
likely occur. This article discussed the treatment of CHD from the perspective of liver controlling dispersion in 
TCM, combined with the etiology and pathogenesis of CHD and modern medical research.

2. The relationship between the liver and modern medicine in the visceral 
manifestation of TCM
Based on the visceral manifestation of TCM, the liver has the physiological function of controlling the 
dispersion and storage of blood. Modern medicine believes that the liver is an important site for the metabolism 
and redistribution of various substances like lipids. In TCM, the liver is a comprehensive functional complex 
made up of multiple systems, mainly involving the nervous, endocrine, and metabolic systems. It is closely 
related to the limbic system, the hypothalamus-pituitary-adrenal (HPA) axis, the smooth muscle of the blood 
vessels, etc. Therefore, the concept of liver in TCM overlaps with the concepts of the brain, spleen, and liver in 
modern anatomy [1,2].

3. The TCM concept of the liver’s function in controlling dispersion
The specific process of liver controlling dispersion is as follows [3,4]. The main idea is to regulate and balance 
the rise, fall, entry, and exit of qi, ensuring the normal and harmonious functions of the internal organs and 
meridians. Liver qi promotes the transportation and transformation of food into nutrients in two aspects: 
coordinating the spleen’s upward movement and the stomach’s downward movement, and facilitating the 
secretion and excretion of bile. Liver qi also allows for the normal transportation and distribution of body fluids. 
Liver qi influences the blood vessels of the heart, facilitating blood flow to the brain and regulating emotions. 
Furthermore, the reproductive function of men and women benefits from the harmonious coordination between 
liver controlling dispersion and kidney retention.

4. The theoretical research on the liver controlling dispersion and CHD
4.1. Liver qi affects CHD by regulating the qi mechanism of the body and promoting the 
circulation of fluid and blood
Obstruction of the heart arteries is the key pathogenic factor in CHD. Qi plays a crucial role in the circulation 
of blood. Blood flows when qi flows and stops when qi becomes stagnant. When the liver qi is functioning 
normally, qi flows smoothly throughout the body. This promotes the normal circulation of blood, ensuring 
normal function of the heart and blood vessels. Researchers have pointed out that the imbalance of qi and blood 
due to the loss of liver function is the basic pathogenesis in the process of coronary artery plaque development [5].

4.2. Liver qi affects CHD by promoting the transportation and transformation of food 
and water in the spleen and stomach, and the secretion and excretion of bile
The control of dispersion acts as a bridge between the spleen and liver in the TCM Five Element Theory [4]. The 
liver controlling dispersion ensures harmonious coordination between the stomach’s digestion of food and the 
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spleen’s transformation and transportation of body fluids. Abnormality in these processes causes fluid retention 
and blood stasis, where blood vessels become permeable and eventually lead to heart blockage. Experts have 
pointed out that disruptions in the liver’s function in controlling dispersion and the spleen-stomach movement 
results in chest pain [6]. Some scholars believe that the main approach to treating chest pain is to balance the 
liver qi, strengthen the spleen, dissolve phlegm, and remove blood stasis [7].

In TCM, the liver and gallbladder are interdependent, with the production and function of bile regulated 
by the liver. Modern medicine has discovered that not only is acidic bile a risk factor for atherosclerosis but it 
is also closely related to other risk factors for atherosclerosis [8]. From an anatomical perspective, the vegetative 
nerves control the heart and bile duct and overlap at the thoracic spinal nerves. Therefore, biliary diseases may 
affect the great cardiac nerve fibers in the precordium, resulting in angina pectoris, a group of diseases known 
as the cholecystocardiac syndrome. The basic pathogenesis of the intermittent period of cholecystocardiac 
syndrome in TCM involves liver depression and stagnation of qi, or spleen deficiency and liver depression 
accompanied by dampness and heat. Relevant scholars advocated to treating it with the “Four-way Method,” 
with Chaihu Shugan soup and Xiaoyao capsules commonly used as prescriptions [9].

4.3. Liver-qi affects CHD by regulating emotions
Chinese ancient medical practitioners believed that chest pain can be triggered by emotional changes, and 
proposed that liver depression is the starting factor for various mental and emotional imbalances. Chest pain 
caused by emotional disorders is closely related to liver depression. Chest pain caused by non-emotional 
disorders is also influenced by the liver’s function of controlling dispersion and regulating emotions because, in 
TCM, the heart is made up of physical and spiritual aspects. Liver depression and emotional disorders can cause 
dysfunction of the physical heart through spiritual influence, resulting in the obstruction of the heart vessels.

With the advancements in biopsychosocial medical models, the concept of mood disorders has become 
increasingly popular, where CHD is complicated by anxiety, depression, and other psychological disorders. 
It was believed that mood disorders are closely related to the normal function of the heart and liver, with qi 
stagnation as the initial factor [10]. Relevant literature showed that the most affected organs of anxiety and 
depression-caused CHD are the heart and liver, and the most common syndromes were related to stagnation 
of qi. The core pathogenesis of the two organs can be summarized as stagnation of qi and stasis of blood [11]. 
Another cross-sectional study also found that qi depression was the core pathogenesis in CHD patients with 
mood disorders [12].

5. Research on the treatment of CHD from the perspective of the liver’s function of 
controlling dispersion
5.1. Correlation between the liver’s function of controlling dispersion and regulating 
lipid metabolism
The liver is the main organ in charge of lipid metabolism, which facilitates the formation of foam cells, lipid 
streaks, and atherosclerotic plaques in the arteries by regulating the synthesis and degradation of cholesterol, 
low-density lipoprotein, and very low-density lipoprotein, and clearing the remaining particles of chylomicrons 
[13, 14]. An experiment analyzed the molecular mechanism of lipid transformation in atherosclerosis from a 
metabonomic and proteomic point of view [15]. It was found that sterol carrier protein-2 (SCP2), a non-specific 
lipid transport protein expressed by the liver, promoted the development of atherosclerosis by regulating lipid 
metabolism and fatty acid metabolism [16]. Liver X receptor alpha (LXRα) plays an important role in cholesterol 
homeostasis and lipid metabolism. A foreign cohort study confirmed that the genetic polymorphism rs2279238 
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of this particular gene acts as a genetic risk factor that affects its occurrence and progression [17].
The function of the liver in controlling dispersion can regulate lipid metabolism, and reduce the infiltration 

and obstruction of lipids in the vascular endothelium, thus preventing the formation of atherosclerotic plaques. 
Wang et al. [18] verified that the high, medium, and low doses of Chaihu Shugan soup had regulated the levels of 
these blood lipid indicators, including triglycerides, total cholesterol, and low-density lipoprotein cholesterol, in 
the serum of rats. It was further clarified that not only does soothing the liver directly adjust serum lipid levels 
but also indirectly regulates lipid metabolism by regulating LXRα [19,20].

5.2. Correlation between the liver’s function of controlling dispersion and inflammatory 
factors as well as vascular active substances
The pathophysiological mechanism for the occurrence and development of atherosclerosis involves many 
inflammatory factors [21]. Some scholars believe that atherosclerosis is considered a form of inflammation on 
its own, and the life-threatening complications of atherosclerotic diseases are all related to acute systemic 
inflammation [22]. A balanced level of vascular active substances regulates the function and structure of the 
vascular endothelium, which is an important factor in atherosclerosis [23]. Dysregulation of lipid metabolism, 
inflammatory response, and vascular active substances will result in a vicious cycle that promotes the 
progression of atherosclerosis [23–26].

The liver’s function of controlling dispersion inhibits the secretion of inflammatory factors and vascular 
active substances, improves vascular spasms and narrowing, and reverses atherosclerosis. TCM prescriptions 
with liver-soothing effects can downregulate the expression of serum endothelin-1 (ET-1), reverse endothelial 
dysfunction mediated by nitric oxide, reduce inflammatory factors such as C-reactive protein, interleukin-
1β, interleukin-6, tumor necrosis factor-α, nuclear factor-κB, and matrix metalloproteinase-9 to alleviate 
inflammatory reactions [19,20]. The integrated pharmacological research on the derivative formula of Xiaoyao 
capsules found that the key targets of Chinese medicine components were significantly related to lipid 
metabolism and inflammation. In vivo and in vitro experiments confirmed that the capsule significantly reduced 
plasma inflammatory cytokines, reduced lipid deposition in cells, and inhibited the production of macrophages 
induced by oxidized low-density lipoproteins [27]. Other studies have shown that the pathological changes in the 
aortic tissue of rats were delayed, verifying that liver-soothing prescriptions effectively alleviated endothelial 
injuries [18, 20].

5.3. Correlation between the liver’s function of controlling dispersion and platelet’s 
function
Blood platelets and vascular endothelial cells accumulate around the narrow coronary artery and respond to 
the mechanical environment by altering the biomechanics and promoting atherosclerosis and thrombosis [28]. 
Excessive activation and aggregation of platelets are the main causes of coronary artery thrombosis [29].

The liver’s function in controlling dispersion regulates platelet activation and aggregation, reduces blood 
viscosity, stabilizes hemodynamics, inhibits thrombosis, reduces the incidence of cardiovascular events, and 
reduces mortality [30,31]. It ultimately affects hemorheology by regulating the trimethylamine (TMA)/ flavin-
containing monooxygenase 3 (FMO3)/ trimethylamine N-oxide (TMAO) pathway of gut microbiota [32].

5.4. Correlation between the liver’s function of controlling dispersion and neuroendocrine 
regulation
When the HPA axis is overactive, the sympathetic nervous system becomes activated, causing changes in 
heart rate and blood pressure, which increases myocardial oxygen consumption, promotes oxidative stress and 
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inflammatory reactions, damages the vascular endothelium, affects platelet function, increases blood viscosity, 
causes coronary artery spasms, and decreases coronary blood perfusion [33].

The liver’s function in controlling dispersion affects mood disorders through neuroendocrine regulation by 
regulating the HPA axis and the sympathetic nervous system. Chaihu Shugan soup can reduce the blood plasma 
levels of corticotropin-releasing hormone, correct the abnormal function of the HPA axis, and normalize the 
serotonin transporter of the hippocampal pathway [34].

6. Conclusion
Disruption in the liver’s function in controlling dispersion leads to the disorder of qi movement throughout the 
body and causes blood stasis. Abnormality in the transportation and transformation of food by the spleen and 
stomach leads to the formation of phlegm, while emotional disturbances further aggravate the accumulation 
of various pathological substances, which eventually results in CHD. Modern medical research has confirmed 
that liver-soothing therapy can effectively regulate lipid metabolism, alleviate inflammatory reactions, balance 
levels of vascular active substances, change the state of coagulation, promote neurohumoral regulation, and 
prevent atherosclerosis. The liver’s function in controlling dispersion has also been proven in TCM. Western 
medicine is capable of treating CHD, hence the perspective of the liver’s function in controlling dispersion 
should be taken into consideration during the treatment of CHD.

Disclosure statement
The authors declare no conflict of interest.

References
[1] 	 Xie X, Yang M, Chen J, et al., 2018, Advances in Modern Research on the Liver Function in Traditional Chinese 

Medicine and its Association with Other Organs. Modernization of Traditional Chinese Medicine and Materia-World 
Science and Technology, 20(12): 2185–2190.

[2] 	 Xiao K, Ren Y, Xu S, et al., 2022, The Modern Biological Interpretation of Liver Controlling Dispersion. World 
Chinese Medicine, 17(24): 3519–3523.

[3] 	 Huo L, Zhang H, Zhan X, et al., 2021, The Evolution of the Connotation of Liver Controlling Dispersion. Journal of 
Basic Chinese Medicine, 27(10): 1533–1535.

[4] 	 Zhao D, Ren J, An H, 2017, Tracing and Modern Research on the Origin and Development of Liver Controlling 
Dispersion. Journal of Basic Chinese Medicine, 23(02): 289–291.

[5] 	 Fan J，Liu J，Wang B, et al., 2018, Clinical Thinking of Treating Coronary Plaque with Balance Method by Yan 
Qianlin. Journal of Traditional Chinese Medicine, 59(24): 2085–2089.

[6] 	 Li W, Feng L, Wang Q, et al., 2020, Traditional Chinese Medicine Master Lu Zhizheng’s Treatment of Chest Bi from 
the Perspective of Liver and Spleen. China Journal of Traditional Chinese Medicine and Pharmacy, 35(9): 4432–
4435.

[7] 	 Guo H, Zheng Y, Zhang H, et al., 2020, Exploring the Medication Patterns of Professor Yu Rui in the Treatment of 
Chest Pain Based on Cluster Analysis. Chinese Archives of Traditional Chinese medicine, 38(02): 92–95.

[8] 	 Qi S, Luo X, Liu S, et al., 2022, The Critical Effect of Bile Acids in Atherosclerosis. J Cardiovasc Pharmacol, 80(4): 
562–573.

[9] 	 Zhao Y, Shan Z, 2022, Exploring the Application of the Four-Way Method in the Treatment of Gallbladder Heart 



163 Volume 8; Issue 2

Syndrome. China Journal of Traditional Chinese Medicine and Pharmacy, 37(12): 7134–7136.
[10] 	Meng X, Song N, Wang Y, et al., 2022, Study on The Mechanism and Prediction of Prevention and Treatment of 

Coronary Heart Disease Complicated with Depression Based on “Liver and Heart Treatment.” Chinese Archives of 
Traditional Chinese medicine, 41(8): 201–205 + 281.

[11] 	 Chao T, Zhang D, Sun J, et al., 2020, Modern Literature Research on TCM Syndromes and Syndrome Elements 
Distribution Characteristics of Coronary Heart Disease with Anxiety or Depressive Disorder. Modernization of 
Traditional Chinese Medicine and Materia-World Science and Technology, 22(5): 1405–1411.

[12] 	Lei S, Xiang X, Wang L, et al., 2023, Distribution Characteristics of TCM Complex Patterns of 312 Patients with 
Coronary Heart Disease with Depression Based on Cross-Sectional Survey and Latent Structure Model. Journal of 
Beijing University of Traditional Chinese Medicine, 46(5): 720–730.

[13] 	Feng S, Sun Z, Jia X, et al., 2023, Lipophagy: Molecular Mechanisms and Implications in Hepatic Lipid Metabolism. 
Front Biosci (Landmark Ed), 28(1): 6.

[14] 	Zhang S, Hong F, Ma C, et al., 2022, Hepatic Lipid Metabolism Disorder and Atherosclerosis. Endocr Metab Immune 
Disord Drug Targets, 22(6): 590–600.

[15] 	Olkowicz M, Czyzynska-Cichon I, Szupryczynska N, et al., 2021, Multi-omic Signatures of Atherogenic 
Dyslipidaemia: Pre-Clinical Target Identification and Validation in Humans. J Transl Med, 19(1): 6.

[16] 	Xu C, Li H, Tang C K, 2023, Sterol Carrier Protein 2: A Promising Target in the Pathogenesis of Atherosclerosis. 
Genes Dis, 10(2): 457–467.

[17] 	Grbic E, Gorkic N, Pleskovic A, et al., 2022, Association Between the rs2279238 of the Liver X Receptor Alpha 
Gene Polymorphism and Advanced Carotid Atherosclerosis in the Slovenian Cohort. Gene, 840: e146764.

[18] 	Wang H, Huang Z, Ji M, et al., 2020, Effects of Chaihu-Shugan Decoction on ROCK/JNK Signaling Pathway and 
Atherosclerosis in Spontaneously Hypertensive Rats. Chinese Journal of Pathophysiology, 36(8): 1476–1481.

[19] 	Zhao S, Zhang L, Feng W, et al., 2019, Effect of Shugan Wendan Decoction on LXRα, NF-кB, and Endothelial 
Function in Atherosclerosis Rabbits. Chinese Journal of Experimental Traditional Medical Formulae, 25(15): 108-
115.

[20] 	Zhao S, Chen Y, Zhuang J, et al., 2022, The Effect of Shugan Wendan Tang on Vascular Endothelial Injury Induced 
by Motor Vehicle Exhaust in Rats. Chinese Journal of Gerontology, 42(19): 4741–4744.

[21] 	Almog T, Keshet R, Kandel-Kfir M, et al., 2023, Gene Deletion of Interleukin-1α Reduces ER Stress-Induced CHOP 
Expression in Macrophages and Attenuates the Progression of Atherosclerosis in APOE-Deficient Mice. Cytokine, 
167: 156212.

[22] 	Gusev E, Sarapultsev A, 2023, Atherosclerosis and Inflammation: Insights from the Theory of General Pathological 
Processes. Int J Mol Sci, 24(9): 7910.

[23] 	Wang L, Cheng C K, Yi M, et al.,2022, Targeting endothelial dysfunction and inflammation. J Mol Cell Cardiol, 168: 
58-67.doi: 10.1016/j.yjmcc.2022.04.011.

[24] 	Senatus L, Egana-Gorrono L, Lopez-Diez R, et al., 2023, DIAPH1 Mediates Progression of Atherosclerosis and 
Regulates Hepatic Lipid Metabolism in Mice. Commun Biol, 6(1): 280.

[25] 	Higashi Y, 2022, Roles of Oxidative Stress and Inflammation in Vascular Endothelial Dysfunction-Related Disease. 
Antioxidants (Basel), 11(10): 1958.

[26] 	Hasheminasabgorji E, Jha J C, 2021, Dyslipidemia, Diabetes and Atherosclerosis: Role of Inflammation and ROS-
Redox-Sensitive Factors. Biomedicines, 9(11): 1602.

[27] 	Chen M, Luo Y, Men L, et al., 2021, Investigating the Mechanisms of Modified Xiaoyaosan (Tiaogan-Liqi 
Prescription) in Suppressing the Progression of Atherosclerosis, by Means of Integrative Pharmacology and 
Experimental Validation. Aging (Albany NY), 13(8): 11411–11432.



164 Volume 8; Issue 2

[28] 	Steadman E, Yin W, 2022, Fluid‐Structure Interaction Study of Coronary Artery Disease Biomechanics. The FASEB 
Journal, 36(1).

[29] 	Liang F, Hu D, Fang Q, et al., 2022, The Latest Progress in the Diagnosis and Treatment of Chronic Coronary 
Syndrome Based on European Guidelines. Chin J Evid Based Cardiovasc Med, 14(6): 761–768.

[30] 	Hu F, Shen J, Hu L, et al., 2020, Clinical Study on the Treatment of Coronary Heart Disease Combined with 
Hyperlipidemia with Shugan Jianpi Tiaozhi Granules. Pharmacology and Clinics of Chinese Materia Medica, 36(6): 
186–189.

[31] 	Zhou X, Wang J, Wang Z, et al., 2019, Effect of Traditional Chinese Medicine on Treatment of Coronary Heart 
Disease and its Effect on Vascular Endothelial Function and Hemorheological Indexes. Chinese Archives of 
Traditional Chinese medicine, 37(1): 220–223.

[32] 	Lin P, Yu R, Zhou X, 2022, Effect of Liver Dysfunction on Intestinal Microbiome Hematogenesis Disorder and Its 
Mechanism Based on TMA/FMO3/TMAO Pathway. Journal of Liaoning University of Traditional Chinese Medicine, 
24(04): 56–59.

[33] 	Lin L, Liu J,2019, Advances in Coronary Heart Disease with Anxiety/Depression State. Advances in Cardiovascular 
Diseases, 40(2): 248–252.

[34] 	Yang P, Li L, Liu X J, et al., 2016, Effect of Chaihu-Shugan-San on the mRNA Expression of the 5-HT1A Receptor 
and Cellular Proliferation in the Hippocampus of Epileptic Rats with Depression. Exp Ther Med, 11(1): 124–130.

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


