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Introduction

Hyperlipidemia (HL) refers to the high level of blood 
lipid, especially the rise of triglyceride (TG), which can 
lead to some significant diseases harmful to human health, 
including coronary heart disease, stroke and pancreatitis (1).  
HL is the most common inducing factor of acute 
pancreatitis (AP) except biliary tract disease and drinking. 
According to a survey on the incidence of AP in China, 

HLAP accounts for 8.2–12.6% (2). With the change of 
lifestyle, the incidence of HLAP is increasing year by 
year (3). Its pathogenesis is still unclear, which may be 
related to the toxic effect of increased free fatty acids from 
triglycerides (TGs), decomposition on the pancreas itself, 
and microcirculation disorder, and calcium overload of the 
pancreas. Mechanisms involved in pathogenesis of HLAP 
have not been completely elucidated, oxidative stress is 
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regarded as a major risk factor. The clinical manifestation 
includes persistent upper abdominal or left upper abdominal 
pain, abdominal distention, or vomiting. Studies showed that 
most of the patients with HLAP had mild conditions and 
were treated by non-surgical treatment. However, the effect 
was uncertain (4). The key to prevent recurrence is to reduce 
blood lipids, change diet structure, and lose weight rapidly (5). 

The data from many clinical applications of dachengqi 
decoction and related studies showed that dachengqi 
decoction was a classic formula that could act on the 
PPARG pathway to reduce blood lipid rapidly. The emodin 
in dachengqi decoction could suppress PPARG and reduce 
the maturation of adipocyte. It could also suppress local 
inflammation. In this study, the mechanism of the action 
dachengqi decoction is discussed by search literature in 
PubMed published in English. We present the following 
article in accordance with the Narrative Review Checklist 
(available at http://dx.doi.org/10.21037/apm-20-1332).

Western medicine’s understanding of the 
pathogenesis of HLAP

The pathogenesis of HLAP has not been recognized by 
modern medicine and related research.

The damage caused by free fatty acids

Under normal conditions, free fatty acid (FFA) from TG 
decomposition combines with serum albumin in vivo to 
form lipoprotein, which has no harm to pancreatic cells. 
When the increase of FFAs is more significant than the 
binding capacity of serum albumin, FFA accumulation  
in vivo will occur. Therefore, it will cause a rupture of the 
pancreatic acini and damage to vascular endothelial cells, directly 
leading to pancreatic ischemia and acidification of the internal 
environment. These events further promote the activation and 
release of pancreatic lipase, thus leading to AP (6-8).

Microcirculation disturbance

HL refers to the increase of total cholesterol (TC) or TG in 
plasma, in which TG exists in plasma in chylomicrons and 
very-low-density lipoprotein (9,10). When the content of 
chylomicrons in the patient’s body increases, a substantial 
number of FFAs are produced from TG decomposition and 
deposit in the capillaries of the pancreas, resulting in the 
blockage of capillaries and local ischemia of the pancreas. 
The increase of chylomicrons and FFAs cause the change 

of hemodynamics, the increase of blood viscosity and the 
formation of thrombus, leading to the local microcirculation 
obstacle, ischemia, and the aggravation of microcirculation 
obstacle of the pancreas, which finally causes the necrosis of 
the pancreatic tissue and pancreatitis (11,12).

Inflammatory mediators

At present, it is generally believed the pathogenesis 
of HLAP is the lipid peroxidation reaction of the 
membranaceous structures of cell and organelle induced 
by the increase of blood lipid, which changes the signal 
transmission process of the membrane receptor, leading 
to the increase of Ca2+ level in the cell membrane and 
the activation of trypsin (13). The abnormal activation of 
pancreatin induces granulocytes to produce and release 
many inflammatory substances, of which pancreatin 
activated abnormally causes damage to the cells and tissues 
of the pancreas. It is an essential link in the pathogenesis of 
the disease. Also, the activation of target cells further results 
in the activation of cytokines and the release of inflammatory 
substances, which are the decisive factors of systemic 
inflammatory response syndrome and multiple organ 
dysfunction secondary to hyperlipidemic pancreatitis (14). 
It has been found that FFAs can cause pancreatic injury by 
inducing inflammation and then promoting the production 
of many cytokines and inflammatory substances (15).

TCM understanding of the name of HLAP

The “phlegm turbid,” “vertigo,” “blood stasis,” and “chest 
arthralgia” recorded in traditional Chinese medicine are 
comparable to the clinical symptoms of hyperlipidemia 
at present. From the broad concept of treatment, HLAP 
can be classified into the syndromes mentioned above 
and treated (16). According to the clinical manifestations, 
etiology, and pathogenesis of HLAP, its mild symptoms can 
be observed in “epigastralgia,” “abdominal pain,” “vomiting” 
and other syndromes in traditional Chinese medicine, and 
the severe ones can be classified into “syndrome due to 
accumulation of evil in the chest, “syncope and adverse 
syndrome” and other syndromes (17).

TCM understanding of etiology and pathogenesis 
of hyperlipidemic pancreatitis

HL is believed to associate with dysfunction of liver, spleen, 
and kidney. Due to the factors including irregular diet, 
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eating so much fatty or sweet food, emotional disorder, 
which affect the functions of viscera, Qi and blood, the 
syndromes of phlegm, dampness, blood stasis, will be 
resulted from the stagnation of Qi and blood combining 
with too much body fluid retention in the body. The 
disorder of water and dampness metabolism is the critical 
factor of HLAP (18). The principal TCM syndrome is 
superficial excessiveness but with fundamental insufficiency, 
leading to the stagnation of liver qi, stagnation of water due 
to spleen deficiency, and weakness of kidney Yang Qi. The 
pathogenesis of HLAP is mainly due to the increase of the 
burden of liver, spleen, and kidney caused by improper diet, 
overeating fatty and sweet food, excessive drinking, infectious 
diseases, and internal injury. In traditional Chinese medicine, 
the pathogenesis of HLAP is in the spleen, stomach, kidney, 
liver, gall, and many other viscera (19).

Treatment of HLAP

Dachengqi decoction

On the treatment idea of “no blockage, no pain” (20) and 
the theory of “six-hollow-organs to be unblocked, “we used 
dachengqi decoction, an important formula for dredging 
the hollow-organs. Rhubarb is the major drug which has 
the function of purging heat and defecation and clearing the 
gastrointestinal stasis. Glauber’s salt can reduce hardness and 
dryness, and help rhubarb to dredge the hollow-organs (21).  
Magnolia officinalis and Fructus aurantii were used to 
promote Qi circulation in the body and remove fullness, to 
achieve the goal of “six-hollow-organs to be unblocked” and 
to strengthen further the dredging functions of rhubarb and 
Glauber’s salt again. The treatment discharges the waste 
from the body and causes pathogenic factors to go away. 
In this study, we also explore the mechanisms of action of 
dachengqi decoction in the treatment of HLAP from the 
perspective of modern medicine.

The mechanism of the lipid-lowering effect of rhubarb 
in dachengqi decoction through PPARG pathway
PPARG is related to the occurrence of HL. PPARG gene is 
a crucial transcription factor in adipogenesis, and its correct 
expression is essential in mature adipocyte formation (22).  
PPARG plays a vital role in the differentiation of 
adipocytes, the expression of specific genes, the metabolism 
of fatty acids, and the regulation of insulin sensitivity. 
PPARG is a vital indicator gene of adipocyte differentiation 
and a determinant of fatty acid deposition in adipocytes 

and involved in regulating fatty acid metabolism-related 
network. It has been regarded as a target gene for the 
treatment of fatty acid metabolism disorder in the clinic. 
PPARG is also involved in the immune response of the body 
by influencing the signal pathway. The tumor necrosis factor 
receptor has a positive regulatory effect on PPARG (23). 
It is found that emodin can directly affect PPARG, inhibit 
the transcription and expression of PPARG, and reduce 
the formation of fat cells. It is also found that emodin can 
inhibit the expression of PPARG by affecting the activity of 
tumor necrosis factor through negative feedback regulation 
to regulate the formation of fat cells. It shows that emodin 
can regulate fat metabolism directly or indirectly (Figure 1).  
Also, it is found that many components of rhubarb can 
inhibit the insulin resistance and lipid metabolism disorder 
induced by inflammatory factors, reduces the deposition 
of free fatty acids in pancreatic capillaries, maintain the 
balance of fat metabolism in vivo, inhibit the inflammatory 
response, and play a role in the treatment of HLAP (24). 

Dachengqi decoction improves intestinal function
Most of the blood lipids in the body come from the 
absorption in the intestine. Dachengqi decoction can 
increase the peristalsis of the intestine and reduce the time 
of lipid in the intestinal tract to excrete the lipid through 
defecation (25). It is found that rhubarb in dachengqi 
decoction has the effect of resolving phlegm and clearing 
waste substances. The anthraquinone derivatives contained in 
rhubarb can effectively reduce the level of total cholesterol and 
TG in the serum of the body by restoring the gastrointestinal 
mucosal barrier and enhancing the gastrointestinal peristalsis 
to reduce cholesterol absorption (26). In the application of 
dachengqi decoction, it was found that all the drugs in 
dachengqi decoction could improve the intestinal function. 
In the treatment of HLAP, one of the purposes is to restore 
the intestinal function. The increase of the peristalsis 
function of the intestinal tract is beneficial for diluting and 
removing toxins from the body so that the inflammatory 
status of the body can be rapidly improved (27). A study 
showed that hesperidin derivatives contained in Fructus 
aurantii could inhibit thiolase, reduce the release of chemical 
media, and improve the intestinal tension and peristalsis. 
Magnolia officinalis showed a significant antibacterial effect. 
The combined action of these drugs in dachengqi decoction 
could protect intestinal mucosa directly or indirectly and 
promote its functional recovery (28). Shen et al. (29) used 
dachengqi decoction in treating AP. They found dachengqi 
decoction, could antagonize 5-hydroxytryptamine 7 
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receptors (5-HT7R) or reduce 5-HT to produce indirectly 
inhibit to 5-HT7R function, relieve inhibition on intestinal 
nerves and relax intestinal circular muscles (30), thus to 
improve the peristalsis of intestinal circular muscles further, 
and restore the intestinal motility of pancreatitis patients. 
The treatment could repair and relieve the paralysis of the 
intestine caused by the damage and, in turn, recover the 
peristalsis function of the gastrointestinal tract. Yi et al. (31) 
found that dachengqi decoction could reduce the contents 
of diamine oxidase and endotoxin, which indicated that 
dachengqi decoction could restore the peristaltic function 
of the gastrointestinal tract. They also found that dachengqi 
decoction could inhibit the production of inflammatory 
factors, including tumor necrosis factor, interleukins, and 
hypersensitive C-reactive protein (hs-CRP) to eliminate 
the stimulation of inflammatory substances on the 
gastrointestinal tract and further improve gastrointestinal 
function. According to many modern medical types of 
research, no matter from a single drug or a compound 
preparation, dachengqi decoction can directly or indirectly 
improve the epithelial cells of the gastrointestinal mucosa 
and restore the gastrointestinal function.

Dachengqi decoction inhibits inflammation
The appropriate use of dachengqi decoction can effectively 
lower blood lipids and reduce the release of cytokines and 
inflammatory substances, thus to relieve inflammatory 
reaction in the pancreas before HLAP evolves into 
systematic inflammation reaction syndrome (SIRS). 
Among these factors, a considerable number of related 

features, including interleukin-1, tumor necrosis factor-α, 
interleukin-6, are released, leading to the immune function 
injuries of the body. Dachengqi decoction inhibits the 
production of interleukin-1, interleukin-6, and tumor 
necrosis factor-α, and reduces the damage to SIRS to 
multiple organs in the whole body in SIRS patients (32). 
Ying et al. (33) studied the effect of modified dachengqi 
decoction on serum inflammatory factors in rats with AP. 
They found that modified dachengqi decoction could 
reduce the production of amylase and lipase by inhibiting 
the expression of Nod-like receptor protein 3 (NLRP3), 
indirectly reduce the content of free fatty acids in the pancreas, 
reduce the inflammatory reaction in the pancreas, and then 
directly or indirectly reduce the production of inflammatory 
factors including interleukin-1 and interleukin-6. Zhang 
et al. (34) studied the effect of dachengqi decoction on the 
inflammatory factors in the upper digestive tract and found 
the treatment significantly lowered the levels of serum hs-
CRP, tumor necrosis factor-α and interleukin-6. In conclusion, 
dachengqi decoction and its single drug can inhibit the 
expression of cytokines, reduce the inflammatory substances in 
serum and pancreas, and play a role in protecting the pancreas. 
While inhibiting the expression of TNF-α, it can indirectly 
affect PPARG and regulate blood lipids.

Dachengqi decoction improves microcirculation
In the pathogenesis of HLAP, the increase of chylomicrons 
and free fatty acids cause the change of hemodynamics, 
increasing blood viscosity and thrombosis. Rhubarb 
can inhibit platelet aggregation and adhesion, reduce 
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Figure 1 A brief mechanism of PPARG involved in fat metabolism. +, stimulate; −, inhibit. 
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blood coagulation factors, improve blood circulation in 
the pancreas, and promote the recovery of pancreatic 
microcirculation (35). A study revealed that Fructus aurantii 
could promote lipid metabolism, among which, Fructus 
aurantii flavone acted on Akt signaling pathway (36)  
through 3T3-L1 cells, thus inhibiting fat production. It 
could indirectly improve the microcirculation system of 
the pancreas by reducing chylomicrons and free fatty acids 
and decreasing the injury of vascular endothelium. Another 
study showed that dachengqi decoction could effectively 
inhibit the production of endotoxin, reduce or eliminate the 
damage to the intestinal epithelium, decrease the permeability 
of intestinal capillaries, improve local microcirculation and 
reduce the peroxide damage (37). Hu et al. (38) observed the 
effect of dachengqi decoction on the sepsis mice. They found 
it could eliminate damage factors, improve blood circulation, 
repair vascular endothelial cells, and microvessels.

Furthermore, it improves the microcirculation system by 
inhibiting the production of inflammatory factors, reducing, 
or eliminating the damage to vascular endothelial cells and 
microvessels, and improving vascular permeability. Zhou 
et al. (39) found that dachengqi decoction could increase 
gastrointestinal blood circulation, restore blood volume, 
reduce the release of inflammatory media, reduce the 
permeability of capillary epithelial cells and improve the 
microcirculation system. The above data show no matter 
from a single drug or a compound preparation, dachengqi 
decoction can improve the microcirculation disturbance and 
restore the blood microcirculation system.

Conclusions

The therapy of HLAP is improving on the current 
understanding of HLAP pathogenesis with the progress of 
medicine. To carry forward the advantages of traditional 
Chinese medicine, especially the classical prescriptions 
in Shanghan Lun in the treatment of HLAP, this paper 
summarizes and analyzes the clinical effect and the 
mechanism of action of dachengqi decoction and each 
drug in it in the treatment of HLAP discusses the effect of 
dachengqi decoction in lowering blood lipid and improving 
gastrointestinal function and analyzes the drug composition 
and action pathway in rapidly reducing blood lipid, improving 
microcirculation of pancreas and protecting endothelial 
cell structure from modern molecular medicine (40).  
We hope to make our contribution to promoting the 
progress of integrated traditional Chinese and Western 
medicine and the comprehensive development between 

traditional Chinese medicine and Western medicine.
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