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Abstract Liver fibrosis is a necessary stage in the progression of chronic liver disease to cirrhosis. So far, no satisfactory drugs have been found to intervene in
liver fibrosis. Liver microcirculation disorders are one of the important pathogenesis of chronic liver disease, and hepatic sinusoidal endothelial cells (HSECs) are
the main cells that constitute the liver microcirculation barrier. In clinical practice, W-P bodies have been detected in HSECs of most patients with liver fibrosis.
W-P bodies serve as a site for the synthesis and storage of vW factors, ET-1 and other cytokines that promote liver fibrosis. They can disrupt the structure and func-
tion of HSECs, cause liver microcirculation disorders, and exacerbate the progression of liver fibrosis. Previous studies have found that the Guangxi specialty ethnic
medicine, C. kwangsiensis S. G. Lee et C. F. Liang, has definite effects in promoting blood circulation, resolving blood stasis, and resisting liver fibrosis. Based on
this, a further research idea has been derived, stating that the blood circulation-promoting, blood stasis-resolving, and anti-liver fibrosis effects of C. kwangsiensis

are produced by affecting the formation of W-P bodies, the synthesis and storage of contents in W-P bodies, and intervening in their exocytosis capacity.
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Liver fibrosis refers to the occurrence of steatosis, inflamma-
tion and necrosis of liver cells after being affected by various phys-
ical and chemical factors. It is a chronic liver disease occurs in
the original necrotic area where excessive proliferation and abnor-
mal deposition of extracellular matrix components coexist, after ir-
regular regeneration of liver cells. There are many causes of liver
fibrosis, such as chronic hepatitis B, chronic hepatitis C, fatty
hepatitis (including alcoholic or non-alcoholic) , autoimmune liver
disease, schistosomiasis liver disease, drug-induced liver disease,
and other chronic liver damage factors, which can all cause this

disease'"

. Hepatic fibrosis is a typical pathological feature that
occurs in the development of chronic liver diseases, as well as a
necessary pathological process for various chronic liver diseases to
develop into cirrhosis or even liver cancer'”’. One third of patients
with liver fibrosis can develop into cirrhosis, leading to liver canc-
er. In China, 1/30 of the population is patients with chronic liver
disease. Without appropriate and effective treatment, 1/50 of
these patients will develop cirrhosis every year. After the occur-

rence of liver cirrhosis, the probability of cancer transformation

Received; May 3, 2023 Accepted; July 5, 2023

Supported by National Natural Science Foundation of China (81960761 ;
82060825 ) ; Natural Science Foundation of Guangxi (2020GXNSFAA297119) ;
First-class Discipline in Guangxi: Traditional Chinese Medicine ( GJKY [2022 ]
1) ; Guangxi Famous Traditional Chinese Medicine Doctor Linjiang Inheritance
Studio (GZYYKJF [2021]6) ; Guangxi Graduate Education Innovation Program
(YCSY2023004 ; YCSZ2022002).

Weigian GUO (1996 - ), female, P. R. China, devoted to research about
mechanism of traditional Chinese medicine in treating liver diseases.

Mingzhe LU (1997 - ), male, P. R. China, devoted to research about mecha-
nism of traditional Chinese medicine in treating liver diseases.

#These authors contributed equally to this work.

# Corresponding author. E-mail; 834908495@ qq. com.

Curcuma kwangsiensis; Anti-liver fibrosis; Promoting blood circulation and resolving blood stasis; Hepatic sinusoidal endothelial cells; W-P body

reaches half within ten years"”'. Therefore, we should attach great
importance to the high incidence rate and high mortality of the
disease in China. Numerous liver disease researchers have pointed
out that the early and middle stages of liver fibrosis are actually re-
versible pathological phenomena. Professor Hans Popper, the
chief scholar of contemporary liver disease research, believes that
methods that can prevent or delay liver fibrosis will be able to treat
most liver diseases. Others believe that™*!, liver fibrosis is easier
to be reversed than pulmonary fibrosis, cardiac fibrosis and sclero-
derma. If hepatitis B and hepatitis C are effectively treated, it can
effectively prevent the development of liver fibrosis, which effec-
tively proves the reversibility of liver fibrosis. In summary, it can
be seen that finding effective means to effectively block the pro-
gression of liver fibrosis in the early and middle stages has positive
clinical significance for controlling and improving the development

of liver fibrosis patients’ condition and disease prognosis.

Liver Microcirculation, Hepatic Sinusoidal En-
dothelial Cells and the Occurrence and Devel-
opment of Liver Fibrosis

The liver, as the most important metabolic organ in the hu-
man body, constantly undergoes active blood circulation and mate-
rial exchange. The disturbance of microcirculation in the liver is
an important factor in the progression of chronic liver disease. Im-
proving the microcirculation of the liver” has a very positive
effect on the recovery of liver function, and can effectively inter-
vene in the development of liver fibrosis and the formation of liver
cirrhosis lesions. The key exchange channel of liver microcircula-
tion is called the hepatic sinusoid, which is one of the most

permeable substance exchange structures in the human body. In
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the structure of the hepatic sinusoid, the content of endothelial
cells in the hepatic sinusoid exceeds two-thirds. Therefore, the
hepatic sinusoidal endothelial cells (HSECs) are the most impor-
tant cells for maintaining normal microcirculation of the liver and
ensuring material permeability and exchange between blood and
liver cells’’. Normal HSECs are different from general vascular
endothelial cells. Their biggest structural feature is that they are
densely packed with fenestrae in sieve-shaped arrangement, and
there is no basement membrane barrier outside the cell wall, so
substances can freely pass through the fenestra structure on
HSECs, quickly and freely exchanging between blood and liver
cells. The number and size of fenestrae of HSECs and the pres-
ence or absence of extracellular basement membrane structure
jointly regulate the microcirculation of the liver and directly deter-
mine whether the material exchange between hepatocytes and
blood is smooth. When liver fibrosis occurs”’, extracellular ma-
trix deposits around the hepatic sinusoid structure, and continuous
basement membrane blocking material exchange appears between
HSECs and hepatocytes, accompanied by reduction or disappear-
ance of window holes and activation of hepatic stellate cells. The
above three lesions are collectively called hepatic sinusoid capil-
larization. When liver fibrosis occurs’”’ , extracellular matrix de-
posits around the hepatic sinusoid structure, and continuous base-
ment membrane blocking material exchange appears between
HSECs and hepatocytes, accompanied by reduction or disappear-
ance of fenestrae and activation of hepatic stellate cells. The above
three lesions are collectively called sinusoid capillarization. Sinu-
soid capillarization is a characteristic lesion that occurs during the
process of liver fibrosis and cirrhosis, which can significantly af-
fect liver microcirculation function and cause portal hypertension
difficult to treat clinically. After the formation of basement mem-
brane, it can also bind and store a large number of cytokines that
promote the development of liver fibrosis. These cytokines can
regulate the proliferation and activation of hepatic stellate cells,
thereby significantly accelerating the progression of liver fibrosis.
There are research results indicating that'®’ | the occurrence of "
sinusoid capillarization" lesions always occurs earlier than liver fi-
brosis, and can significantly accelerate the development of liver fi-
brosis lesions. The damage of HSECs has become a necessary and
critical condition for the activation of hepatic stellate cells. After re-
moving the causes of hepatic sinusoid capillarization lesions, fibrotic
lesions can also undergo significant reversal ™", We thus inferred
that structural or functional changes in HSECs can significantly af-
fect the microcirculation of the liver, thereby affecting the occur-
rence and development of liver fibrosis diseases. Therefore, in the
theory of traditional Chinese medicine, the therapy of promoting
blood circulation and resolving blood stasis, which can significantly
improve the microcirculation of the liver, has become a potential
target for research on the prevention and treatment of liver fibrosis
diseases by combining traditional Chinese and Western medicine,
and a new hotspot in research on the prevention and treatment of

chronic liver disease.

W-P Bodies in HSECs and the Occurrence and

Development of Liver Fibrosis

In the middle of the 20" century, scholars found a short rod-
shaped large organelle in the cytoplasm of the endothelial cells of
the pulmonary artery in rats, which originated from the Golgi ap-
paratus and is called W-P body. W-P bodies serves as a special
secretory organelle in endothelial cells. They contain von Wil-
iebrand factor, P-selectin, ET-1, histamine, nitric oxide synthase
and other cytokines related to the coagulation process and the de-
These cytokines use the W-P

bodies as storage sites and release bases. After being released into

. . [12]
velopment of inflammation .

the cytoplasm, they rapidly activate coagulation factors, accelerate
platelet adhesion, and contract endothelial cell fenestrae, thereby
deteriorating organ microcirculation'™ . W-P bodies are not pres-
ent in normal sinusoidal endothelial cells, but can be found in
large quantities in the cytoplasm of sinusoidal endothelial cells in
many patients with chronic liver diseases. Studies have shown that
these HSECs with W-P bodies had obvious structural changes,
such as reduced number of fenestrae, significantly reduced diame-
ter of fenestrae, and even a continuous flaky basement membrane
formed outside the cells"*'. These HSECs with W-P bodies have
undergone a transformation into general vascular endothelial cells,
and their structure has also begun to transform into continuous
capillaries. W-P bodies interfere with the coagulation process of
the hepatic sinusoid, contract the hepatic sinusoid fenestrae, and
disrupt liver microcirculation. And they are closely related to the
formation and development of liver fibrosis.

The contents of W-P bodies can be classified as follows: (1)
von Wiliebrand factor: It is a unique cytokine of endothelial cells,
and W-P bodies themselves are composed of von Wiliebrand factor
and its pre-rupture sequence. Immunohistochemical detection of
the expression level of von Wiliebrand factor is considered a clas-
sic indicator for identifying W-P bodies *’. This factor, as a con-
stituent structure of coagulation factor VIII, can significantly pro-
mote blood coagulation. As a connector, it connects the specific
receptors on the platelet membrane to the tissue beneath the vascu-
lar endothelium, causing platelets to adhere to the site of vascular
injury. The von Wiliebrand factor can also connect and stabilize
coagulation factor VIII in the circulating blood. When the von
Wiliebrand factor is secreted by W-P bodies into the cytoplasm of
HSECs and arranged and expressed along the hepatic sinusoid
structure ' | it can cause the blood flow in the hepatic sinusoid to
be in a prethrombotic state, which is prone to the formation of mi-
crothrombosis, which exacerbates liver microcirculation disorders.
() P-selectin; It is synthesized by mitochondria and stored in the
resting HSECs, and distributed close to the inner membrane of
W-P bodies. If P-selectin appears in the cytoplasm of HSECs, it
is an early marker of cell activation and plays an important role in
the early inflammatory response. When HSECs become active or is

stimulated by thrombin'”’, P-selectin will be secreted from the
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inner side of the membrane of W-P bodies and released into the
cytoplasm, and quickly migrate to the surface of HSEC cells. As a
transmembrane glycoprotein, it mediates the rolling of neutrophils
and slows down their flow rate, and adheres to and attaches to the
surface of HSEC cells, causing microcirculation disorder. In chro-
nic liver inflammation, P-selectin can be taken into W-P bodies
for many times, repeatedly secreted and released, and participate
in and intensify the inflammatory process throughout. (3) Endothe-
lin-1; ET-1 in the liver is mainly stored in W-P bodies, and it is
known to be the strongest biological peptide for vasoconstriction,
and the only substance that shrinks capillaries below 50 nm. It can
significantly shrink the portal vein and hepatic sinusoid, make the
fenestrae of HSECs disappear, and cause liver microcirculation
disorder. This event has a very important relationship with the for-
mation of portal hypertension'®' | resulting in decreased liver
blood flow and turbid and swollen hepatocytes, and promoting the
occurrence and development of liver diseases. When liver injury
occurs, HSECs produce a large amount of ET-1 and store it in
W-P bodies. Yang et al. """ pointed out that the large storage and
secretion of ET-1 is precisely due to the dysfunction and damage of
HSECs. The results showed that in animal models of liver injury,
the content of the premessenger RNA of ET-1 derived from HSECs
multiplied; it was found that ET-1 derived from HSECs could ef-
fectively activate hepatic stellate cells and cause strong contraction
of hepatic stellate cells; and the result of such behavior was to sur-
round and compress the hepatic sinusoid structure, further reduc-
ing the diameter of the hepatic sinusoid and exacerbating the ob-
struction of liver microcirculation’™’. @) Histamine: W-P bodies
are an important storage place of histamine in the liver. When the
liver is repeatedly stimulated by injury, histamine is released into
HSECs, which can promote CD8 + T cells to secrete lymphocyte
chemokines. When P-selectin has caused the rolling adhesion of
white blood cells in the blood, histamine can further increase the
flow of rolling white blood cells, increase the permeability of blood
vessels, enhance the adhesion of white blood cells induced by
lymphocyte chemokines, and participate in aggravating the disor-
der of liver microcirculation. (3 Nitric oxide synthase: This en-
zyme can catalyze the guanidine removal of L-arginine, producing
nitric oxide localized within W-P bodies. The main types of nitric
oxide synthase in the liver are endothelial nitric oxide synthase
(eNOS) and inducible nitric oxide synthase (iNOS) , with signifi-
cant differences in their physiological functions. Under normal cir-
cumstances, the liver only expresses endothelial nitric oxide syn-
thase, while the amount of inducible nitric oxide synthase is very

low' "

. Endothelial nitric oxide synthase produces a basic level of
nitric oxide, which plays a protective role in the liver, can resist
stimulating factors that damage the liver, regulate liver perfusion,
and prevent platelet adhesion and the formation of microthrombo-
sis. Inducible nitric oxide synthase is not expressed in the liver
under physiological conditions. However, after the HSECs are re-

peatedly stimulated by lipopolysaccharide and cytokines, inducible

nitric oxide synthase can appear, and can continuously produce a
large amount of nitric oxide, resulting in pathophysiological effects
that damage the liver, including interference with the biotransfor-
mation of the liver, reduction of the metabolic rate of hepatocytes,
and induction of apoptosis of hepatocytes and DNA damage.

The secretion behavior of W-P bodies releasing their stored
cytokines into the cytoplasm of hepatic HSECs is of great signifi-
cance for the microcirculation of the liver. It will significantly af-
fect multiple pathological and physiological processes such as
blood coagulation, thrombosis, and inflammation development in
the body. The specific secretion process is described as fol-

lows'®’ .

under the stimulation of adrenaline and Ca’*, W-P
bodies move towards the cell membrane of HSECs, forming vesi-
cles, which release the contents towards the cytoplasm of the
membrane through exocytosis. Some studies have pointed out
that™! | cAMP-mediated exocytosis of W-P bodies caused by the
increase of adrenaline is the most important physiological regula-
tion mode to increase the level of von Wiliebrand factor and P-se-
lectin in the cytoplasm of HSECs. After downregulating the gene
expression of cell adhesion molecule Zyxin in vascular endothelial
cells, it can significantly inhibit the secretion of vW factor caused
by ¢cAMP agonists, while mice undergone Zyxin gene knockout can
exhibit phenotypes such as prolonged bleeding time and slower
thrombosis formation. It can be observed from live cell imaging
systems that Zyxin protein can induce the remodeling of microfila-
ment molecules around submembrane vesicles of endothelial cells,
forming a circular " scaffold" structure that precisely regulates the
secretion behavior of vesicles in time and space, which plays an
indispensable role in vascular repair, blood coagulation, and

4] Further research has shown that Myosin

thrombosis processes
[la is the strongest binding protein of Zyxin molecules, and down-
regulating the expression of Myosin Ila gene can significantly in-
hibit the secretion of vW factor caused by cAMP agonists. Howev-
er, mice undergone endothelial Myosin Ila gene knockout can ex-
hibit phenotypes such as prolonged bleeding time and slower
thrombosis formation. And a rheostat-like regulatory mechanism
was discovered for W-P body secretion: Myosin Ila and Zyxin
protein undergo skeletal binding, and then can jointly regulate
the relationship between submembrane microfilament molecules
and vesicles, leading to exocytosis. The above research not only
discovered a new structural molecule, Zyxin, that directly regu-
lates endothelial cell secretion, but also the binding protein,
Myosin Ila, which is essential when Zyxin plays its role. Based
on the above research results, the interaction between microfila-
ment molecular network and vesicle was observed for the first
time in living cells, and a new skeleton model for regulating
vesicle secretion was proposed. This research result provides
new ideas and models for studying the driving force mechanism
of stimulating vesicle secretion. It further provides new direc-
tions and targets for clinical treatment of thrombotic diseases and

microcirculatory disorders.
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Blood Stasis Syndrome in Traditional Chinese
Medicine and Liver Fibrosis in Western Med-
icine

Traditional Chinese medicine theory describes liver fibrosis
as: “Liver fibrosis has symptoms such as blood stasis or accu-
mulation, and belongs to the category of hypochondriac pain,
jaundice, accumulation, and abdominal mass”. Blood stasis
becomes a pathological product that is easily formed during the
course of chronic liver disease, as the liver stores blood and
controls conveyance and dispersion, that is, the liver entity be-
longs to yin, but its function belongs to yang. After formation, it
becomes the cause of liver fibrosis, further exacerbating it. Re-
search on the integration of traditional Chinese and Western
medicine has pointed out that the essence of blood stasis is the
proliferation and degeneration of fibrous connective tissue, as
well as microcirculation disorders. Many traditional Chinese
medicine scholars believe that the treatment of this disease
should start with resolving blood stasis, and the first step is to
dispel potential blood stasis. It is believed that the treatment of
liver fibrosis disease should be mainly based on promoting blood
circulation and resolving blood stasis throughout the entire
process. Traditional Chinese medicine theory believes that blood
stasis is an important factor in the occurrence and development
of liver fibrosis, and meanwhile, blood stasis is often accompa-
nied by symptoms such as stagnation of liver qi, damp heat,
phlegm , and deficiency of gi and blood"””’. In the clinical treat-
ment of traditional Chinese medicine, the famous formula of pro-
moting blood circulation and resolving stasis, " Xuefu Zhuyu
Decoction" , has been used on many patients with liver fibrosis,
achieving precise therapeutic effects. It also confirms the close
relationship between blood stasis in traditional Chinese medicine
and liver fibrosis in Western medicine from the perspective of
therapeutic effect. Traditional Chinese medicine believes that qi
stagnation and qi deficiency hinder the normal movement of qi
and the distribution and operation of blood, which is the physio-
logical essence of the formation of blood stasis. i stagnation
and blood stasis, as well as Qi deficiency and blood stasis, are
the main traditional Chinese medicine syndromes of liver fibro-

sis™™’. Research on the integration of traditional Chinese and

] the liver can exhibit

Western medicine has pointed out that
signs of Chinese medicine blood stasis syndrome in the early sta-
ges of damage, and as liver fibrosis forms and worsens, the
signs of blood stasis syndrome become more and more obvious.
During liver fibrosis, changes in the secretion behavior of a se-
ries of vasoactive factors such as TGF-B1 and VEGF, changes
in synthesis and secretion of extracellular matrix and changes in
structural damage and functional disorder of HSECs, may oc-
cur. These lesions can jointly cause changes in liver morphology
and hemodynamics; and the characteristics of these lesions are
also consistent with the characteristics of Chinese medicine
blood stasis syndrome. It can be concluded that blood stasis
syndrome is one of the essence of most liver fibrosis diseases;

and the traditional Chinese medicine method of promoting blood

circulation and resolving stasis can effectively improve microcir-
culation disorders in the liver. According to the traditional Chi-
nese medicine method for promoting blood circulation and resol-
ving blood stasis, using Chinese herbs for promoting blood cir-
culation and resolving blood stasis, can effectively open the bot-
tleneck and dilemma in the treatment of liver fibrosis in Western

medicine.

Establishing an Animal Model for the Study
of Blood Stasis Syndrome — Liver Fibrosis
Disease by Combining Traditional Chinese
and Western Medicine

Under practical conditions, viral infection, alcohol dam-
age, fat deposition, immune damage, various acute and chronic
physical and chemical injuries, and traditional Chinese medi-
cine etiology and pathogenesis damage, can all lead to fibrosis
changes in the liver. The causes of liver fibrosis are numerous
and complex, making it difficult to comprehensively and accu-
rately replicate and imitate the complex fibrotic characteristics of
human liver in the study of combining traditional Chinese and
Western medicine to resist liver fibrosis, regardless of which
single factor is used to model experimental animals, and of
course, it is impossible to replicate the traditional Chinese medi-
cine blood stasis syndrome with complicated conditions. Moreo-
ver, traditional single-factor modeling methods also have draw-
backs such as long modeling cycles, high animal mortality
P! These technical defi-
ciencies limit the applicability and research value of these liver

rates, and unstable fibrotic lesions

fibrosis experimental animal models. The research on the phar-
macology of traditional Chinese medicine for promoting blood
circulation and resolving blood stasis and for resisting liver fibro-
sis mentioned above requires animal models that are rooted in
the theory of blood stasis syndrome in traditional Chinese medi-
cine, and prepared by combining with modern Western medi-
cine theory and technology, using composite animal modeling
techniques, based on multiple pathogenic factors. We have es-
tablished an animal model of liver fibrosis of the blood stasis
type induced by multiple factors, such as dimethylnitrosamine
(DMN) plus injection of norepinephrine (NE) and bovine ser-
um albumin ( BSA), plus gavage with ethanol solution and

high-fat and low-protein feeding'™’.

This model has significant
advantages in simulating the accuracy of human conditions and
replicating Chinese medicine blood stasis syndrome similar to
human liver fibrosis. At the end of modeling, the rats exhibited
obvious Chinese medicine blood stasis symptoms such as blue
and purple plaques on the tongue, varicose veins under the
tongue , darkened eyeballs, bruises on the tail, weight loss, and
easy shedding of hair, and pathological examination in Western
medicine revealed fibrosis pathological changes such as prolifer-
ation of liver fibrous tissue, formation of pseudolobuli, and dila-
tion and stasis of hepatic sinusoid. These research results indi-
cated that the experimental animal model of liver fibrosis with

blood stasis syndrome established by the combination of the



62 Agricultural Biotechnology 2023

above composite factors has been established ; and the pathologi-
cal examination results and Chinese medicine syndrome observa-
tion results of the experimental animal model were consistent
with liver fibrosis lesions and Chinese medicine blood stasis syn-
drome. The successful establishment of this experimental animal
model provides strong technical support for the research on the
prevention and treatment methods of blood stasis type liver fibro-
sis combining traditional Chinese medicine with Western medi-
cine and the treatment of chronic liver disease with traditional
Chinese medicine for promoting blood circulation and resolving

blood stasis.

Research Progress on the Anti-liver Fibrosis
and Blood Stasis Syndrome Treatment Effects

of Curcuma kwangsiensis

C. kwangsiensis S. G. Lee et C. F. Liang is a bulk genuine
medicinal herb in Guangxi, with an annual output of approxi-
mately 1 200 -1 500 t, accounting for about 60% of the total
production in China. It is the main variety of Curcuma in the
medicinal market. The dry rhizomes of C. Fkwangsiensis are
called " Guiezhu"

tional Chinese medicine for promoting blood circulation and re-

also known as " Maoezhu" , and are tradi-

’ ’

solving blood stasis ( Fig. 1). It has a pungent, bitter and
warm taste, and is attributed into the liver and spleen. It is
strong and intense in drug property, and can break through the
blood in the qi. It also has the ability to dissipate accumulation
and relieve pain. Therefore, C. kwangsiensis can be used to
treat diseases such as abdominal and hypochondriac distension
and pain due to qi stagnation and blood stasis, abdominal
lumps, amenorrhea due to blood stasis. The herb mainly con-
tains volatile oil and curcumin; and the volatile oil ( curcumol)
is rich in content, accounting for about 1. 0% —2.5% of its
weight, mainly sesquiterpene lactones, and is the main active
ingredient of curcumol in Guangxi'™®’ (Fig. 2). The 2010 edi-
tion of the Chinese Pharmacopoeia includes the volatile oil of
Curcuma as an antiviral and anticancer drug, and uses the con-
tent of curcumol as a control indicator for the quality standard of
Curcuma. According to literature reports, curcumol has various
effects such as promoting blood circulation and resolving stasis,
anti-tumor, lowering blood lipids, protecting the liver, anti-in-
flammatory, cholagogic, antioxidant, and antithrombotic™’.
Moreover, it has definite effects in treating hepatitis, reversing
liver cirrhosis, protecting the liver, resisting inflammation and
bacteria, regulating immunity, and controlling certain advanced
malignant tumors ', Pharmacological research based on the rat
model of blood stasis syndrome found that"*! . curcumol could
significantly reduce the change rate of whole blood viscosity in
rats with blood stasis syndrome and significantly prolong the
blood coagulation time, and showed the effects of promoting
blood circulation and resolving stasis on both blood stasis model

and normal mice.
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1. The tuber is called Guiyujin; 2. The rhizome is called Guiezhu.

Fig. 1 Original plant image of C. kwangsiensis

OH

Fig. 2 Chemical structural formula of curcumenol

In recent years, our research team has comprehensively
carried out research on the active ingredient of the genuine me-
dicinal herb in Guangxi, curcumol, in promoting blood circula-
tion, resolving blood stasis, and resisting liver fibrosis. Here we
will briefly introduce the preliminary research results of our re-
search team. (D) The decoction of C. kwangsiensis could obvi-
ously inhibit the acute liver damage of rats caused by CCL,, re-
duce the levels of ALT and AST and increase plasma albumin,
and had the liver protection effects of reducing enzymes, inhibi-
ting lipid peroxidation of liver tissue and improving liver protein

7]

synthesis"”’'. Curcumol decoction could also reduce the content

of HA, LN and PC III in plasma, and Masson staining observa-
tion confirmed the effect of reducing fibrosis in liver tissue ™ .
(2 Based on the study of human hepatic stellate cell line ( HSC-
LX2), which is the core cell of liver fibrosis, we focused on ex-
ploring the target sites and molecular mechanisms of curcumol
action on this cell from several aspects such as cell proliferation
rate, cell apoptosis, collagen synthesis and secretion, and ex-
9797 The results showed that

the drug could significantly inhibit the cell proliferation rate of

pression of profibrotic cytokines

HSC-LX2, block cells from entering the proliferation cycle, and
induce cell apoptosis; this drug could reduce the synthesis and
secretion of fibrotic components, a-SMA, type I and type III
collagen of HSC-LX2 strain; it could reduce the expression level
of fibrogenic factors such as TGF-B1 and VEGF; and it could
also increase the expression of MMP1 and MMP13 enzymes that
degrade fibrotic components. The above research results clarify
the anti-liver fibrosis effect of curcumol by inhibiting the cell vi-
ability and secretion function of HSC-LX2. @ In the study of
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human HSECs™" | it could be observed that curcumol could in-
tervene in the phenomenon of hepatic sinusoidal capillarization
by reopening the closed hepatic sinusoidal fenestrae of HSEC
cells, resulting in a significant increase in the total area of
fenestrae that allow materials to pass through; curcumol reduced
the continuous basement membrane formed outside HSEC cells;
and curcumol caused a decrease in the expression level of vari-
ous cytokines that cause fibrosis and microcirculation disorders,
such as ET-1 and TGF-B1, CTGF and Col IV. The above re-
search results confirm that curcumol can significantly improve
the pharmacological effects of promoting blood circulation and
resolving blood stasis in liver microcirculation by inhibiting he-
patic sinusoidal capillarization, and partially explain the action
mechanism of curcumol on the structure and function of HSECs.
Meanwhile, some valuable phenomena have also been found in
the study: after using curcumol, the number of W-P bodies that
appeared in HSECs could be significantly reduced; and the ex-
pression level of ET-1 protein in the cytoplasm of HSECs de-
creased (ET-1 is mainly stored in W-P bodies and released into
the cytoplasm of HSEC after pathological stimulation). These
have become considerations for further in-depth research. What
is the relationship between the decrease in the level of ET-1 in
the cytoplasm and the disappearance of W-P bodies? Are these
two changes achieved by curcumol by altering the pathological
changes of microvessels in the liver, improving the phenomenon
of hepatic sinusoid capillarization, and improving microcircula-
tion disorders in the liver? These issues need to be further ad-
dressed in subsequent research. In recent years, the hot spot of
liver disease research suggests that the occurrence of liver micro-
circulation disorder is largely related to the formation of W-P
bodies in HSEC cells during liver fibrosis, and the W-P bodies
contain a large number of von Wiliebrand factor, P-selectin and
ET-1; and these factors are excreted into the cytoplasm of
HSECs by W-P bodies, and they can participate in the patho-
physiological processes such as the hepatic sinusoid becoming
smaller, the disappearance of the fenestrae, the chemotaxis and
adhesion of platelets and white blood cells, thrombosis, and the
acceleration of blood coagulation, resulting in the obvious disor-
der of liver microcirculation, the formation of blood stasis syn-
drome, and then leading to clinical cirrhosis of portal hyperten-
sion. It can be seen that research on the formation of W-P
bodies, the cytokines stored in W-P bodies and the exocytosis
function of W-P bodies is essential for intervening in liver micro-
circulation disorders and explaining the effect of anti-liver fibro-
sis drugs in promoting circulation and removing stasis, and is
very valuable.
Conclusions and Prospects

Based on the above summary of the mechanism of liver fi-
brosis, the mechanism of promoting blood circulation and resol-
ving stasis, the structural and functional characteristics of
HSECs, and the pharmacological research progress of C. kwan-
gsiensts, it has been clarified that the active ingredient of Guan-
gxi specialty ethnic medicine, curcumol, has a definite anti-liv-
er fibrosis effect. The inhibition of hepatic sinusoidal capillariza-
tion and the improvement of liver microcirculation by the drug

were further observed, further indicating its blood-activating and
stasis-resolving effects. Therefore, in-depth exploration can be
conducted and further research hypothesis stating that the effects
of C. hkwangsiensis in promoting blood circulation, resolving
blood stasis and resisting liver fibrosis are produced by affecting
the formation of W-P bodies and the synthesis and storage of
contents in W-P bodies and intervening in their exocytosis abili-
ty, can be proposed.

The ideas for further research are as follows: we can estab-
lish a rat model of liver fibrosis of the blood stasis type and a hu-
man hepatic sinusoidal endothelial cell model activated by li-
popolysaccharide, and the two models can be observed after be-
ing given C. kwangsiensis for intervention. () The number of
W-P bodies in HSECs will be observed and counted to jointly
determine the number level of W-P bodies by combining with the
detection of the expression level of intracellular vW factor ( a
specific protein of W-P bodies). (2) The expression levels of vW
factor, P-selectin, endothelin-1, histamine and NOS in HSEC
cells will be detected to reflect the ability of W-P bodies to syn-
thesize and store cytokines. (@) The driving force of exocytosis
was measured through the binding level of Zyxin protein and My-
osin ITa protein (the binding of which triggers the exocytosis of
W-P bodies) ; and the final results of exocytosis of W-P bodies
will be determined by the specific localization and distribution of
vW factor, P-selectin, endothelin-1, histamine and NOS inside
and outside the bodies. (@) After obtaining purified proteins of
Zyxin and Myosin Ila using GST pull down technology, the pure
binding relationship between the two proteins can be confirmed,
and their binding level (binding amount) can be determined; at
this point, C. kwangsiensis can be added to observe whether the
drug directly blocks the binding of the two proteins, and explore
whether the action target of the drug is based on interfering with
the binding of Zyxin and Myosin Ila; and the blocking level
(blocking amount) can be determined. Through the above ob-
servation, detection, analysis, and comparison, it is possible to
comprehensively understand the specific interventions of C.
kwangsiensis in the formation of W-P bodies, the ability to syn-
thesize and store contents of W-P bodies, and the exocytosis ca-
pacity of W-P bodies in the occurrence of chronic liver disease
from the organizational and cellular levels. The results can fully
explore the action mechanism and target sites of the drug in pro-
moting blood circulation and removing blood stasis and resisting
hepatic fibrosis. This study can provide richer scientific basis for
further development and utilization of the active ingredients of
Guangxi specialty ethnic medicine, C. kwangsiensis, in the
treatment of liver fibrosis diseases. It can provide new targets
and new ideas for the treatment of liver cirthosis and portal hy-
pertension with traditional Chinese and Western medicine.
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