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This special issue contains 14 abstracts selected from the submitted 
conference papers in the 4th Sino-CPLP Symposium on Natural Medi-
cine and Biodiversity Resources (SNMBR) & The International Forum on 
Research and Development of Traditional Chinese Medicine Industry 
(Macau), held at the University of Macau, Macau (SAR of China) on 
December 2–5, 2022.
Abstracts were chosen from more than 150 studies that were either 
presented orally or through posters at the conference, and were evalu-
ated by a standard single-blind peer-review system consisting of two 
or more experts to evaluate the scientific coherence and clarity of the 
submitted manuscripts operated by Chinese Medicine. The Editorial 
Board further validated the manuscripts for publication.
This thematic collection contains various aspects of fundamental 
investigation of Chinese medicine, such as studying the anti-throm-
bosis effects of active compounds from traditional Chinese medicine 
(TCM) (e.g., Danshen), the anti-hyperlipidemia and anti-atheroscle-
rotic effects of Zhilong Huoxue Tongyu Capsule (a patented TCM for-
mula), the bioactive equivalent combinatorial components of the 
TCM Bupleuri Radix, and the molecular mechanism for melanin inhibi-
tory activity of calycosin. In addition, a variety of studies related to 

microbial biodiversity, TCM clinical applications, development of 
animal models for TCM anti-anxiety research, as well as potential 
therapeutic benefits of natural products for treatment of neurodegen-
erative diseases were presented. These studies are all under the field of 
Pharmacology and Natural Product and Function.
Herein, we would like to express our great gratitude to have the honor 
as the organizer of Sino-CPLP Symposium on Natural Products and 
Biodiversity Resources (SNPBR) again. The 1st SNPBR was also held in 
Macao (SAR of China) in 2018, with the goal of advocating collabora-
tion to promote novel perspectives and views in the field of biodi-
versity resources, medicinal plant research, and development of TCM 
research among basic scientists and industry partners from China and 
the Community of Portuguese Language Countries (CPLP) internation-
ally. With the great support from scholars around the regions, the 2nd 
and 3rd SNPBR were held in Luzhou and Xi’an in China (Mainland) in 
2019 and 2021, respectively. This time the 4th SNMBR had returned 
back to Macau, with over 100 keynote speeches and invited lectures 
by prestigious academics and scientists, as well as presentations 
and poster sessions prepared by young scientists and postgradu-
ate students, all focusing on the frontier researches in pharmacology, 
medicinal chemistry, pharmacy, biodiversity resources, and industrial 
innovations in natural products as medicinal and functional foods, 
and TCM clinical application. Speakers had also drawn our attention 

http://crossmark.crossref.org/dialog/?doi=10.1186/s13020-023-00828-3&domain=pdf


Page 2 of 8Chinese Medicine  2023, 18(Suppl 2):137

to research innovations and laboratory management under the chal-
lenge of COVID-19 pandemic and beyond.
On behalf of the conference organizing committee, the editorial 
board would like to thank the Macau SAR government, the University 
of Macau, as well as the Macau Foundation for giving us the support. 
We would like to give our heartfelt gratitude and applause to all the 
speakers and participants who contributed to the success of the con-
ference and their valuable works to this thematic collection. We would 
also like to thank the reviewers who offered their insightful help and 
constructive criticism for this publication. Finally, we thank the Editor-
in-Chief of Chinese Medicine, Prof. Yitao Wang, for giving us the oppor-
tunity to prepare this special issue.
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Hypersaline environments are abundant in arid, coastal and deep-sea 
locations. Despite their combination of multiple extremes, they host 
thriving microbial communities teeming with new species. Human-
kind has made use of microbes from such environments for several 
millennia (e.g., in the production of salt, sauces, and fermented foods). 
More recently, a rekindled interest in other applications led to an 
exponential rise in their use, which is now widespread across several 
industries.
In this work, we sampled different hypersaline sites in Portugal (Aveiro 
and Rio Maior) and Cabo Verde (islands of Boavista, Maio, and Sal). 
We included marine and non-marine salterns, and sites that are der-
elict and threatened due to the decline in economic relevance of salt 
production and urban pressure. Samples were collected, character-
ized, and used for cultivation-based studies and preliminary bio-
prospection. Initial results from Cabo Verde include the first data on 
physical–chemical characteristics (salinity, pH, temperature and ionic 
composition) for some locations, and relevant data on microbial meta-
bolic profiling. Our data shows a wide diversity of niches (particularly 
in Maio) and uncovers differences in substrate use. Cultivation-based 
experiments resulted on isolation of Gammaproteobacteria, Fir-
micutes, and Archaea, with identification of likely novel taxa, while 
screening and genomic analysis pointed to potential biotechnological 
relevance of several isolates (e.g., production of enzymes, bioplastics, 
biominerals, or siderophores). Early results from Portuguese samples 
allowed the identification of strains exhibiting remarkable surfactant-
like properties, with promising applications.
Our data confirms the high potential of these sites for isolating novel 
microorganisms with taxonomic and industrial significance. We expect 
further new findings from our continued analysis and future in-depth 
studies.
Acknowledgements Edge Hill University (RIF Project 1ANTUN16- 
EDEN), Fundação para a Ciência e a Tecnologia (FCT PTDC/BII-
BIO/5554/2020), Science and Technology Development Fund of 
Macau (SKL-LPS(MUST)-2021–2023), Macau University of Science and 
Technology, and the State Key Laboratory of Lunar and Planetary Sci-
ence (FRG grant No. FRG-22–079-LPS; FRG-22- RG-22–080-LPS; OPEN 
Project-ABAA).
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Zebrafish as a drug screening platform for auditory sensory 
recovery and inner ear hair cell regeneration
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Institute of Science and Environment, University of Saint Joseph, Macau, 
SAR, China
Correspondence: Raquel O. Vasconcelos (raquel.vasconcelos@usj.edu.
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The increasing levels of environmental noise due to growing urban 
aggregations are creating a serious hazard to the human auditory sys-
tem, but also a wide range of adverse health effects including stress 
and anxiety disorders. Noise pollution is considered a threat to the 
public health especially in highly populated regions such as Macau, 
where there is also high prevalence of age-related diseases due to 
long-life expectancy. The Traditional Chinese Medicine (TCM) together 
with Chinese Herbal Medicine (CHM), have become an essential part 
of medical treatment (Zhang et al. 2022). TCM and CHM represent an 
extra dentary inventory of highly diverse compounds that promote 
health span and sensory-cognitive recovery. A few studies focusing 
on Noise-Induced Hearing Loss (NIHL) and Age-Related Hearing Loss 
(ARHL) have shown the potential of using TCM compounds as drug 
treatments for sensory recovery (Castañeda et al., 2019; Mahmoudian-
Sani et al., 2019).
Our work has demonstrated that zebrafish can be used as a platform 
to investigate both NIHL and ARHL and the underlying structural–
functional impairment and recovery at the inner ear level (Breitzler 
et al. 2020; Wong et al. 2022).
Noise treatment experiments with adult revealed noise level-depend-
ent Temporal Threshold Shifts (TTS), auditory response latencies and 
recovery period. Hearing impairment was accompanied by hair cell 
loss and presynaptic activity decrease mostly above 150 dB re 1 μPa. 
Full regeneration of the sensory tissue occurred prior to functional 
recovery. The highest TTS were registered in continuous and fast inter-
mittent noise treatments, and no differences were found between 
regular and irregular noise regimes. Aged individuals exposed to noise 
conditions showed the highest TTS.
Furthermore, transcriptomic analysis of the inner ear saccule (main 
auditory endorgan) of zebrafish adults with NIHL and ARHL pointed to 
differently expressed genes compared to young control group. Such 
genes were related to Extracellular matrix (ECM)-receptor pathways, 
which are known to play key roles in neuronal synaptic connections. 
Current research focuses on testing the effects of TCM compounds and 
underlying molecular pathways associated with sensory recovery from 
acquired hearing loss in the zebrafish model.
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A3  
Orai3 regulation of Bkca channel trafficking 
through an Orai3‑FOXO3‑Unc13A signaling pathway in coronary 
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Yangcheng Xue1, Zhuoran Jia1, Lesha Zhang2, Bing Shen2*, Ren Zhao1*
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Background: Coronary artery spasm is a disease in which abnormal 
coronary artery smooth muscle cells (CASMCs) cause inappropriate 
vasoconstriction. Orai channel–mediated Ca2+ influx is important in 
vasoconstriction, whereas BKCa is a Ca2+-activated potassium channel 
involved in the negative regulation of vasoconstriction. A mechanis-
tic understanding of the potential interactions between BKCa and Orai 
channels in coronary artery spasm is lacking.
Methods: Vessel tension measurement was used to verify the coro-
nary vasoconstriction. The membrane potential of primary cultured 
CASMCs was identified by a fluorescent dye bis-(1,3-dibutylbarbituric 
acid) trimethine oxonol (DiBAC4(3)). The differential expressed pro-
teins between Orai3 knockout (Orai3-KO) and wild-type rats were 
analyzed by liquid chromatography-mass spectrometry/mass spec-
trometry (LC–MS/MS). The cell membrane and cell cytoplasm com-
ponents were separated and detected by western blot. The protein 
localization was detected by immunofluorescence experiment. Dual 
luciferase reporter assay was used to assess gene promoter.
Results: We show that BKCa channel function is decreased in coronary 
vasocontraction of Orai3-KO rats due to a problem in trafficking BKCa 
channels to CASMC membranes. We further show that BKCa chan-
nel trafficking requires Unc13A, but expression levels of this protein 
are downregulated in CASMCs derived from Orai3-KO rats. FOXO3 is 
a transcription factor for Unc13A. For FOXO3 to enter the nucleus, it 
must first be dephosphorylated, a process that we show is depend-
ent on Orai3-mediated Ca2+ signaling through calmodulin and 
calcineurin.
Conclusion: We propose a novel Orai3-FOXO3-Unc13A signaling path-
way that participates in the regulation of vasomotion and provides 
potential therapeutic targets for coronary vasoconstriction disorders.
Acknowledgments The authors thank the Comprehensive Experi-
ment Center of Basic Medical Sciences and the Center for Scientific 
Research of Anhui Medical University for valuable support of this work. 
This study was supported by the Natural Science Foundation of China 
(Grant Nos. 81970446, 81570403, U22A20272).
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Main text
Since 1996, Traditional Chinese Medicine (TCM) in China has under-
gone a continuous process of modernisation and innovation. The iden-
tification of compounds, their structures and properties, as well as the 
analysis and study of the relationship between different compounds 
and substances has allowed a better understanding of the mecha-
nisms of action of Chinese medicine [medication/herbal therapy] and 

the optimisation of therapeutic effectiveness and the development of 
its formulas, improving its integration with Western medicine, while 
increasing the level of available evidence.
On the other hand, as more evidence accumulates, after being evalu-
ated by the European Medicines Agency, more substances and for-
mulas are moved from dietary supplements category to medicines 
category.
According to recent Portuguese law, the education of TCM is now at 
higher education, which should provide technical and deontological 
autonomy, enabling decision-making capacity and professional inde-
pendence. In this exploratory study, the education content, number of 
academic credits and legal framework of various healthcare courses at 
Portuguese higher education, as well as which of them permit dietary 
supplements or medicines prescription, will be analysed. The aca-
demic background of the teaching staff and internship tutors of TCM-
related bachelor’s degree courses will also be studied.
The results raise doubts about the prospect of current and future 
TCM practitioners having the required academic knowledge to pre-
scribe Chinese medicine, when and if they are included in medicines 
category. Additionally, a question arises whether Portuguese higher 
education institutions and its teaching staff currently have the know-
how and academic background to teach this scientific area at a level 
adequate for medicine prescription.
In conclusion, ways to overcome these constraints shall be discussed, 
in order to allow future TCM professionals to acquire the necessary 
skills to prescribe Chinese medicine in medicines category.
Keywords: Chinese medicine; modernisation; higher education; clini-
cal training; prescription.
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Background: Alzheimer’s disease (AD) is an age-related progressive 
neurodegenerative disease currently lacks effective treatment. T-006, 
a small molecule compound derived from tetramethylpyrazine (TMP), 
has shown potential as therapeutic drug for neurodegenerative dis-
eases in our previous studies.
Materials and methods: To investigate the prophylactic treatment 
effect of T-006 for AD, T-006 (3 mg/kg) was applied as preventive treat-
ment to two AD-related transgenic mouse models, 2xTg (APP/PS1) 
(2-month-old; n = 8–10) and 3xTg (APP/PS1/MAPT) (4-month-old; 
n = 8–10) for 6 and 8 months, respectively. Behavioral tests including 
Step-down avoidance (SDA), Morris Water Maze (MWM) and Novel 
Object Recognition (NOR) were used to evaluate the cognitive func-
tions of the mice. Amyloid-beta (Aβ) and hyperphosphorylated tau 
(p-Tau) depositions and related proteins in the underlying processing 
pathways were evaluated by western blot (WB). The drug target of 
T-006 was identified by using Drug Affinity Responsive Target Stability 
(DARTS).
Results: Our studies showed that T-006 improved behavioral perfor-
mance of AD-related mouse models, enhancing their cognitive abili-
ties for learning, including spatial memory (MWM), cognition memory 
(NOR), and emotional memory (SDA). Western blot evaluation of the 
brain tissues showed that T-006 attenuated Aβ deposition through 
inhibiting amyloid-beta precursor protein (APP) production and 
beta-secretase 1 (BACE-1) activity. In 3xTg mice T-006 also effectively 
reduced the production of p-Tau and total Tau and improved the regu-
lation of autophagy while increasing the expression of synapse-asso-
ciated proteins. In addition, T-006 modulated the JNK and mTOR-ULK1 
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pathways to reduce both p-tau and total tau levels. DARTS analysis 
showed that T-006 targeted mitochondrial-related protein alpha-F1-
ATP synthase (ATP5A).
Conclusion: Our data suggested that T-006 mitigated cognitive 
decline by reducing Aβ deposition through reducing APP produc-
tion, reducing p-tau and total tau through autophagy-related JNK and 
mTOR-ULK1 signaling pathways, supporting further investigation into 
its development as a candidate drug for AD treatment.
Acknowledgements  The authors thank the Science and Technol-
ogy Development Fund (Macau SAR) (0015/2019/ASC, 0023/2020/
AFJ, 0035/2020/AGJ) and the University of Macau Research Grant 
(MYRG2022-00248-ICMS, MYRG-CRG2022-00010-ICMS).
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Computer virtual screening techniques such as molecular docking are 
helpful tools in drug discovery progress, due to their high through-
put screening characteristics which make them suitable to deal with 
a large number of molecular structures binding to the drug targets. 
Zebrafish, an effective in  vivo model for discovering potential active 
molecules, can support with feasible data due to the high genetic, 
physiologic, and pharmacologic similarity with humans. Combined 
molecular docking and zebrafish screening are applied in predicting 
and confirming the anti-thrombosis compounds in Danshen (DS), 
which is the dry root of Salvia miltiorrhiza Bge. and has been used in tra-
ditional Chinese medicine (TCM) for many years.
Over 202 compounds in DS were docked with 24 thrombosis-relevant 
target proteins, to predict the potential active ingredients by cal-
culating the scores of docking between DS ingredients and throm-
bosis-related proteins. Afterward, commercially obtained chemical 
standards of the compounds with high scores were tested in a chemi-
cal-induced zebrafish thrombosis model.
Four compounds in DS including salvianolic acid B, lithospermic acid, 
rosmarinic acid, and luteolin-7-O-β-D-glucoside which were calculated 
with high scores by molecular docking exhibited a dose-dependent 
anti-thrombotic effect in Adrenaline hydrochloride (AH)/phenylhy-
drazine (PHZ)-induced zebrafish thrombosis model by both pre-treat-
ment and post-treatment methods.
Our research demonstrated a feasible way of exploring potential active 
compounds from TCM by combining molecular docking and zebrafish 
model screening methods. Moreover, our study could provide refer-
ences for future investigation of the anti-thrombotic effects of DS.
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Effects of anxiolytics diazepam and buspirone on anxiety‑like 
behaviors induced by Liang’s contextual‑stress box in mice
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Background: Liang’s contextual-stress box (Liang’s Box) is designed 
and invented based on the ‘approach-avoidance conflict theory’ to 
induce anxiety-like behaviors, especially Liang’s Restless Posture 
(LRP) that is defined as the flat-back body stretching and hindleg 
abducting with or without creeping movement, head-dipping or 
sniffing in mice [1, 2]. This study investigated the effects of diazepam 
and buspirone on characteristic behaviors induced by Liang’s Box 
primarily to assess its predictive validity.
Methods: Liang’s Box consisted of a central area and the periph-
eral area of three arms (Fig.  1). Spatiotemporal data and ethologi-
cal indexes collected in Liang’s box were measured and compared 
with the counterparts induced by the classical experimental para-
digms the Elevated Plus-Maze (EPM) and the Open Field (OF) test. 
Diazepam (0.5, 1.0, and 2.0  mg·kg−1) and buspirone (0.5, 2.0, and 
10 mg·kg−1) were injected to mice intraperitoneally and the follow-
ing behavioral indexes were recorded for 15 min in Liang’s Box. 
Figure 1 (abstract A7)  Design and structure of the Liang’s contex-

tual stress box. A: Schematic diagram; B: Side view; C: Bird′s-eye 
view.
Results: 1. The duration and frequency of LRP induced by Liang’s 
box were significantly longer and higher than those of EPM and 
OF. Compared with EPM and OF, Liang’s box was of the simple 
experimental procedure, the moderate structural conflicts and the 
widened exploration areas of the model device, the definitive divi-
sion of sub-regions, and less statistical dispersions; 2. 0.5, 1.0 and 
2.0 mg·kg−1 of diazepam and 0.5, 2.0 and 10 mg·kg−1 of buspirone 
could significantly and dose-dependently reduce the duration and 
frequency of LRP in mice; 3. 0.5 and 2.0  mg·kg−1 of diazepam sta-
tistically increased the travel distance and time in the central area, 
transition in zones, global activity, frequency and duration of head-
dipping, and total travel distance in Liang’s box.
Conclusions: The anxiety-like behavioral syndrome can be induced 
by Liang′s box in mice, which may be used as a novel experimental 
paradigm of anxiety to explore its pathophysiological mechanisms, 
as well as screening and assessing certain new anxiolytics.
Acknowledgements This study was supported by the National 
Natural Science Foundation of China (Grant Numbers: 82173799; to 
Jian-Hui Liang).
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Icaritin is a prenylflavonoid derivative obtained from Epimedium 
genus that has long been used in Chinese traditional medicine. It has 
been demonstrated to exert pleiotropic pharmacological and biologi-
cal activities including anti-inflammation and tumor inhibition. Based 
on its therapeutic effects in cancer inhibition, Icaritin had entered 
clinical trials for the treatment of advanced hepatocellular carcinoma 
(HCC). In phase III adaptive trial, randomized, double-blinded, multi-
center study of Icaritin versus Huachansu was performed since Sep-
tember 2017, in which a composite biomarker score (CBS) consisting 
of AFP, TNF and IFNγ was used for patient stratification.
In total, 543 participants were screened, and 283 patients were ran-
domly assigned (1:1) to the Icaritin and Huachansu treatment groups. 
The interim analysis of 71 CBS-positive patients demonstrated a 
median overall survival of 13.54 months (95% CI, 7.36–20.07, n=33) 
versus 6.87 months (95% CI, 4.93–11.43, n=38) Icaritin and Huachansu 
groups (HR = 0.43, 95% CI 0.23–0.82, p = 0.0092). Grade ≥ 3 treat-
ment-related adverse events (TRAEs) including elevation in serum 
γ-glutamyltransferase (2.8%) were observed in 12.1% of Icaritin-
treated patients (n=141), and TRAEs including diarrhea (7.1%) were 
observed in 26.2% of Huachansu-treated patients (n=141). QOL were 
7.3 months vs. 2.7 months observed in patients with Icaritin and con-
trol treatments.
We previously reported that Icaritin inhibited IL-6 signaling pathway. 
To further elucidate the underlying mechanisms of tumor inhibition, 
multiple approaches had been applied in more studies. We obtained 
evidence that Icaritin directly interacts with MyD88 and IKK proteins, 
indicating Icaritin interferes with both MyD88 pathway and NF-κB 
pathway. Since MyD88 and NF-κB are both involved in innate and 
adaptive immune responses, we examined Icarritin’s impact on tumor 
immune environment. We proposed that immune modulation mecha-
nisms underlie Icaritin’s tumor inhibition effect.

A9  
Study of Antioxidant Capacity of Solutions from Lycium Ruthenicum 
Murr. Soaked at Various Conditions
Veng Meng Lo1*, Tik ManWong1, Chi On Tam1

1Faculty of Health Sciences and Sports, Macao Polytechnic University, 
Macao, SAR, China
Correspondence: Veng Meng Lo (vmlo@mpu.edu.mo)
Chinese Medicine 2023, 18(S2): A9

Background: Lycium ruthenicum Murr., which belongs to the classi-
fication of Lyceum of Solanaceae, has high content of anthocyanin. 
Anthocyanin is well-known of its water-soluble free radical scavenger 
effect. A vast number of studies have mentioned antioxidant compo-
nents and their antioxidant abilities[1,2].
Purposes: Elevated temperature or prolonged soaking may destroy 
effective antioxidant ingredients. This study analyzed the antioxidant 
release and antioxidant ability under different soaking conditions 
(temperature and time).
Methods: Soak 5g of fruit in 200ml of distilled water at the tem-
perature of 4°C, 25°C and 55°C and the time is 0, 2, 4, 6 and 12 hours 
respectively. The antioxidant ability was evaluated with: ABTS(2, 
2-azinobis-(3-ethylbenzthiazoline-6-sulfonic acid) diammonium salt, 
FRAP(Ferric Reduction Ability Plasma assay), OH(Hydroxyl Radical 
Scavenging assay) and DPPH(2,2-diphenyl-1-picryl-hydrazyl-hydrate 
free radical scavenging rate tests). Analysis of main antioxidant com-
ponents by HPLC(High Performance Liquid Chromatography) method.
Results: 

a)	 The main antioxidant in Lycium ruthenicum Murr. is petunidin. It 
accounts 88% of the total anthocyanins.

b)	 [4] The longer the soaking time, the more antioxidant compo-
nents are released. But it is not just a simple proportional rela-
tionship (Table  1). After 2-hour of soaking, the releasing rate 
slows down. The antioxidant ability is also increased with the 
soaking time within 2-hour (Table 2).

c)	 [5] Soaking in high temperature for 2-hour, the antioxidant ability 
(except DPPH) is stronger, but after at, various antioxidant ability 
tests showed different changes (Table 2). The content of petuni-
din soaked in high temperature is the lowest, and the peak value 
appears at 2- hour. However, other anthocyanins (e.g., malvidin) 
are obtained differently (Table 1).

Conclusion: The anti-oxidative ability of the soaking solution 
increases with time and temperature. But this is not the simple pro-
portional relationship. Due to the different release and decomposition 
modes of various antioxidant agents under different immersion condi-
tions, the antioxidant ability undergoes complex variation.

Table 1 (abstract A9)   Anthocyanin content after different soaking 
conditions

Anthocyanin Petunidin (mg/
mL)

Malvidin (mg/mL)

Time\Temp 4℃ 25℃ 55℃ 4℃ 25℃ 55℃

0 h 0.002 0.000 0.016 0.000 0.000 0.001

2 h 0.124 0.122 0.076 0.006 0.007 0.016

4 h 0.191 0.228 0.057 0.008 0.010 0.017

6 h 0.222 0.298 0.046 0.011 0.013 0.019

12 h 0.313 0.400 0.030 0.018 0.020 0.020

 



Page 6 of 8Chinese Medicine  2023, 18(Suppl 2):137

Table 2 (Abstract A9)  Antioxidant ability after different soaking conditions

Test ABTS (mM) FRAP (mM) OH (%) DPPH (%)

Time\Temp 4℃ 25℃ 55℃ 4℃ 25℃ 55℃ 4℃ 25℃ 55℃ 4℃ 25℃ 55℃

0 h 0.315 0.319 0.346 1.387 1.226 1.3 17.1 15.5 36.0 121.8 88.3 63

2 h 0.347 0.349 0.438 3.812 3.900 5.6 62.4 60.5 66.2 103.2 89.8 15

4 h 0.350 0.353 0.334 4.469 4.751 5.2 64.3 52.9 58.2 96.6 75.7 42

6 h 0.352 0.358 0.281 5.199 5.434 5.2 53.7 37.8 54.5 85.9 82.9 71

12 h 0.358 0.359 0.248 6.573 6.229 4.8 48.6 36.5 49.7 78.4 73.9 43
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Astrocytes are very capable secretors of cytokines and chemokines 
along with other trophic and morphogenic factors essential for their 
microenvironments. Astrocytes are in constant crosstalks with other 
cells such as microglia, perivascular cells, and blood-borne leukocytes. 
Depending on the timing and context, reactive astrocyte stimulated 
by brain insults may exacerbate inflammatory reactions or promote 
immunosuppression. As an integral component of the BBB, perivas-
cular astrocytic endfeet enwrap blood vessels that are composed 
of brain endothelial cells (BECs) surrounded by pericytes and base-
ment membrane. In AD patients, pericyte number and coverage are 
greatly reduced (60% and 30%) with disrupted PDGFβ/PDGFRβ sign-
aling. Concomitantly, astrocytes become reactive, endfeet become 
swollen and detached from vessels, phagocytic ability for Aβ is 
increased but neurotransmitter reuptake is decreased, and astrocytic 
secretions skewed to proinflammatory profiles with high levels of 
cytokines, chemokines, nitric oxide (NO), ROS, vasoactive agents and 
MMPs. Our recent study showed endothelial disintegration was the 
effect of secretions from reactive astrocytes but not direct Aβ action. 
Aβ-treated astrocyte medium downregulated tight junctions (TJ) and 
adherens junctions (AJ) and increased vascular permeability. Efflux 
transporters (P-gp and BCRP) were also decreased, but unexpectedly 
endothelial VEGFR2 signaling was suppressed. Astrocytic VEGFA has 
been reported to cause BBB hyperpermeability in various CNS inflam-
matory diseases. Interestingly, beneficial effects of VEGF has also been 
reported for stabilization of neovascularization. We also observed sup-
pressed VEGFR2 (pY1175) signaling in BECs treated with conditioned 
medium of Aβ-stimulated astrocytes but not by Aβ. This prompts us 
to speculate that Aβ skews astrocytes to an imbalance of secretary fac-
tors that obstructs BECs viability. The relationship between astrocytic 
secretome and BBB functions in AD warrants further investigation.
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Background: Hyperlipidemia and atherosclerosis (AS) are gradu-
ally developing but devastating diseases with increasing incidence 
worldwide. In China, the treatment methods based on integrated 
traditional Chinese and western medicine often provide better 
curative effect on diseases. Zhilong Huoxue Tongyu Capsule (ZL) is 
a Chinese patent medicine used to treat cardio-cerebral diseases. 
However, the pharmacological mechanism by which it regulates 
blood lipids and treats AS remains unclear. The purpose of this study 
is to explore the mechanism of ZL inhibiting hyperlipidemia and AS.
Methods: Fifty New Zealand white rabbits were equally divided into 
the control, model, model + ZL (3.12 g/kg/d, i.g.), model + atorvasta-
tin (0.51 mg/kg/d, i.g.) and model + ZL + atorvastatin groups. Except 
for the control group, all other groups underwent carotid intima air 
drying and received a high-fat diet for 28 days to establish hyperlipi-
demia AS model, and drug treatment was given for the same period 
of time after modeling. Morphological changes and blood lipids 
were detected, NF-κB/NLRP3-related protein or gene expression lev-
els were analyzed in carotid tissue.
Results: ZL significantly reduced blood lipids and delayed the pro-
gression of AS. TC, TG and LDL-C were decreased while HDL-C was 
increased in blood, IMT thickening and plaque formation of carotid 
arteries were inhibited, VRI was alleviated, and morphological fea-
tures were improved. NF-κB, NLRP3 and IL-1β in the carotid artery 
were significantly down-regulated after intervention with ZL. RT-
PCR and western blot analysis showed that NF-κB (p-NF-κB), NLRP3, 
Caspase-1, IL-1β and IL-18 were significantly downregulated by ZL.
Conclusion: ZL can be used effectively as adjuvant therapy for 
hyperlipidemia and AS, combining it with atorvastatin yielded more 
optimized efficacy, but its anti-inflammatory and pharmacological 
mechanisms of inhibiting pyroptosis should be studied further.
Keywords: Zhilong Huoxue Tongyu capsule, hyperlipidemia, ath-
erosclerosis, NF-κB/NLRP3 signaling pathway, traditional Chinese 
medicine
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Figure 1 (abstract A11)  ZL improve the AS in rabbits. (A) The weight 
changes of all experimental animals within 28  days, and the analysis 
found that there was no statistical significance in the comparison of 
weight among the groups, the line chart showed the trend of weight 
growth, bars represent the mean ± SD, n = 10. (B) Original image of 
carotid artery detected by color Doppler ultrasound. Doppler ultra-
sound demonstrated the changes of (C) IMT and (D) VRI, and the 
measurements data on day 28th were used for statistical analysis. The 
automatic biochemical analyzer is used to detect the blood lipid con-
tent in the collected blood samples, (E) TC, (F) TG, (G) LDL-C and (H) 
HDL-C. Bars represent the mean ± SD, n = 10. (I) H&E staining, (J) Mas-
son staining. Under the microscope, 40 × images were acquired to 
show histological changes across the entire vessel cross-section, with 
100 × magnification to reveal details. (K) Double immunofluorescence 
of NF-κB and NLRP3. Atherosclerotic tissue was stained with NF-κB 
(green), NLRP3 (red) and DAPI (blue) to mark atherosclerotic plaques 

and areas of inflammation, respective change in color in merged fig-
ures corresponds to Red + Blue = Magenta; Red + Green = Yellow. (L) 
Immunohistochemistry of IL-1β. For the above staining, we made two 
slices, and three fields of view (× 200) were randomly selected for each 
slice for gray value analysis. (M) Gray value analysis of Double immu-
nofluorescence (NF-κB & NLRP3). (N) Gray value analysis of Immuno-
histochemistry (IL-1β). Bars represent the mean ± SD, n = 6. (O) Graphs 
showed relative expression levels of mRNA, including NF-κB, NLRP3, 
Caspase-1, IL-1β, and IL-18. Bars represent the mean ± SD, n = 6. West-
ern blotting demonstrated ZL downregulated the protein expression 
of NF-κB/NLRP3 signaling in atherosclerotic tissue. (P) A representa-
tive immunoblot, (Q) p-NF-κB, (R) NLRP3, (S) Caspase-1, (T) IL-1β, (U) 
IL-18. Bars represent the mean ± SD, n = 3. *p < 0.05 and **p < 0.01 as 
compared to model group, #p < 0.05 and ##p < 0.01 as compared to 
model + ZL + atorvastatin group
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Bupleuri Radix (BR) is one of the widely used herbal medicine in China 
for fever and inflammation associated with influenza. Bupleuri chin-
ense DC (BCH) and B. scorzonerifolium Willd (NCH) are two plant spe-
cies recommended by the current Chinese Pharmacopoeia for BR. 
However, the quality control standard in Chinese Pharmacopoeia is 
well described for BCH but not clear for NCH. Therefore, the current 
study aims to perform a comparative investigation using the Bioactive 
Equivalent Combinatorial Components (BECCs) approach for BCH and 
NCH, thus providing reasonable chemical markers for further improve-
ment of the quality control method for BR.
Based on the study, the combinations of 18 and 21 compounds were 
discovered as BECCs for BCH and NCH, respectively. The in vitro (anti-
inflammatory effects in LPS-induced RAW264.7 macrophages) and 
in  vivo (antipyretic effects in LPS-induced fever in rat) studies indi-
cated the developed chemical combinations could be representatives 
for the BCH and NCH extracts, respectively. Moreover, 11 compounds 
from the BECCSs were investigated to contribute to the anti-inflamma-
tory and antipyretic activities of BR.
This work provides a systemic investigation and comparative compre-
hension on the chemical and biological features between BCH and 
NCH, and provides the potential chemical markers for the quality con-
trol of BR and related products.
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Calycosin, an active isoflavone component in Radix Astragali, was 
proved to promote angiogenesis in zebrafish (Danio rerio) larvae in 
our previous study. Occasionally, it is found that the whole blood ves-
sel restore progress could be observed directly without treatment of 
1-phenyl 2-thiourea (PTU), a tyrosinase inhibitor usually applied to 
block pigmentation and keep the transparency in zebrafish embryo. 
This phenomenon might suggest that calycosin itself could suppress 
melanogenesis via certain mechanisms.
By comparing with the activities of natural products known for anti-
melanogenesis effects, such as kojic acid and arbutin, the inhibitory 
effect of calycosin on melanin production was confirmed in a zebrafish 
in  vivo model. Furthermore, the kinetics and the mechanisms of 

calycosin binding to tyrosinase were performed using computer vir-
tual techniques, such as molecular docking, molecular dynamic simu-
lations, and free energy analysis.
The results of in vivo study showed that calycosin could significantly 
inhibit zebrafish (48 hpf ) pigmentation at the concentration ranging 
from 7.5 to 30 µM, with a lower IC50 of 30.35 µM compared to arbutin, 
kojic acid and hydroquinone. Moreover, data acquired from molecular 
docking, molecular dynamics simulations, and free energy analysis 
indicated that calycosin could bind to tyrosinase with high binding 
affinity.
Our study suggested that calycosin could inhibit zebrafish pigmenta-
tion during the drug treatment period, and the mechanism of action 
might be related with its good binding affinity to tyrosinase.

A14  
Role of GJA1 in proliferation and contraction of basilar artery 
smooth muscle cell in high salt environment
Wen Ding1#, Pingping Wang1#, Qinggang Meng2, Shaobo Ma1, Fan 
Zheng1, Xinyang Hu1, Wenyang Chen3, Qitian Mu4, Hongbo Chen2*, Bing 
Shen1*

1School of Basic Medical Sciences, Anhui Medical University, Hefei, Anhui 
230032, China; 2Department of Obstetrics and Gynecology, Maternal 
and Child Health Hospital, the Affiliated Hospital of Anhui Medical 
University, Hefei, Anhui 230001, China; 3Central Laboratory, Fujian Medical 
University Union Hospital, Fuzhou, Fujian 350001, China; 4Laboratory 
of Stem Cell Transplantation, Ningbo First Hospital, Ningbo, Zhejiang 
315010, China
# These authors contributed equally.	
Correspondence: Hongbo Chen (chenhongbo@ahmu.edu.cn); Bing 
Shen (shenbing@ahmu.edu.cn)
Chinese Medicine 2023, 18(S2): A14

Background: Cerebrovascular spasm is a life-threatening event in salt-
sensitive vascular disease. The effect of high-salt environment on vaso-
constriction disorder has not been fully clarified.
Methods: Immunoblotting, proliferation assay and vessel tension 
measurement were used.
Results: Additional NaCl adding into culture medium enhanced 
the expression ratio of phosphorylated gap junction protein 
alpha 1 (GJA1)/GJA1 and proliferation in rat cerebral basilar artery 
smooth muscle cells (CBASMCs), but there were not caused by high-
salt-induced osmotic pressure increase. Knockdown of GJA1 by 
transfection with GJA1-specific siRNA or inhibition of GJA1 S368 phos-
phorylation significantly inhibited CBASMCs proliferation. High-salt 
medium culture with additional 40  mM NaCl enhanced GJA1 S368 
phosphorylation and U46619- and endothelin 1-induced contraction 
of cerebral basilar artery. Knockdown of GJA1 by transfection with 
GJA1-specific siRNA inhibited agonist-induced contraction, but inhibi-
tion of GJA1 S368 phosphorylation did not in rat cerebral basilar artery 
which was cultured in normal-salt or high-salt medium.
Conclusion: We demonstrated that high-salt environment-induced 
GJA1 phosphorylation enhanced CBASMCs proliferation, but did 
not affect cerebral basilar artery vasoconstriction. GJA1 involved in 
CBASMCs proliferation and cerebral basilar artery vasoconstriction, 
and may be a potential therapeutic target for cerebrovascular disorder 
induced by high-salt environment.
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