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Abstract: Osteoclasts (OCs) are important cells that are involved in the regulation of bone metabolism
and are mainly responsible for coordinating bone resorption with bone formation to regulate bone
remodeling. The imbalance between bone resorption and formation significantly affects bone
metabolism. When the activity of osteoclasts exceeds the osteoblasts, it results in a condition called
osteoporosis, which is characterized by reduced bone microarchitecture, decreased bone mass, and
increased occurrences of fracture. Molecules, including transcription factors, proteins, hormones,
nucleic acids, such as non-coding RNAs, play an important role in osteoclast proliferation, differenti-
ation, and function. In this review, we have highlighted the role of these molecules in osteoclasts
regulation and osteoporosis. The developed therapeutics targeting these molecules for the treatment
of osteoporosis in recent years have also been discussed with challenges faced in clinical application.

Keywords: osteoclasts (OCs); bone resorption; osteoporosis; therapeutics; gene therapy

1. Introduction

Bone remodeling constitutes a synchronized action of osteoclasts and osteoblasts and
involves activation of osteoclasts, resorption of old bone by osteoclasts, reversal, formation
of new bone by osteoblasts, and termination [1]. The systemic regulators, such as hormones,
including sex hormones, parathyroid hormone, and calcitonin (CT), as well as local factors,
including growth factors and cytokines, regulate the process of bone remodeling [2]. It is
known that osteoblasts and osteoclasts communicate via cytokines, extracellular matrix
interaction, and directly through cell contract to regulate each other’s formation, differ-
entiation, or apoptosis through muitiple pathways, transcription factors, and proteins [3].
Numerous studies have reported the role of osteoblasts in osteoporosis, but seldom re-
ported the role of osteoclasts. The bone resorption is mainly carried out by osteoclasts.
These cells have unique morphological, as well as phenotypic characteristics, such as more
than one nucleus and tartrate-resistant acid phosphatase (TRAP) and the calcitonin receptor
expression. These are found on the surface of the bone and are believed to be produced in
the bone marrow [4]. Hematopoietic progenitor cells (HPCs), as well as signals from the
microenvironment, such as macrophage colony-stimulating factor (M-CSF) and receptor
activator of nuclear factor kappa B (NF-«B) ligand (RANKL), are needed for osteoclast
formation [5]. Any disruption in the bone remodeling process or imbalance between bone
resorption and formation can cause bone diseases, including osteoporosis. Osteoporosis,
the most common and multifactorial bone disease, is characterized by reduced bone mass,
weakened microarchitecture, and increased risk of fractures [6]. It affects over 200 million
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Abstract: Plants serve as an important source of medicinal compounds, and their use in various dis-
eases dates back hundreds of years. One such plant-based compound and the discovery of the anti-
malarial drug, artemisinin, has significantly brought phytomedicines into the spotlight and has en-
hanced the understanding and, consequently, the application of formulations derived from plants.
Traditional Chinese Medicine (TCM), which is based primarily on plants, holds immense potential
and is an unexplored source for modern medicine. Many herbs, including Polygonatum sibiricum
(PS), are used in Chinese medicine to treat various diseases. Polygonatum sibiricum (PS) belongs
to the Liliaceae family and is used not only as a medicinal but also dietary supplement. PS has a
highly diverse composition of bioactive compounds such as flavones, homoisoflavanone, alkaloids,
lignins, steroid saponins, triterpenoid saponins, polysaccharides, efc. Because of such diverse com-
position, PS has been used as an anti-aging, anti-inflammatory, anti-osteoporotic agent, as well as
an immunity booster, sleep enhancer, etc. Therefore, in this article, we review the therapeutic ef-
fect of bioactive compounds such as polysaccharides, saponins, and PS extract in various diseases
and their biological activities in fatigue, immunity, sleep, anti-aging, etc.

Keywords: Phytomedicines, TCM, Polygonatum sibiricum, polysaccharides, saponins, therapeutic.

1. INTRODUCTION

Natural plant-based substances have long been served as
an important source of therapeutic drugs, and therefore, drug
discovery from medicinal-plant constitutes a vital area for
finding important pharmacological compounds against vari-
ous diseases [1]. Phytomedicines are plant-based medicinal
formulations that hold great potential in the identification of
targets and treatment of various diseases such as migraines,
type 2 diabetes, cardiovascular disease, and cancers [2, 3].
Such plant-based formulations have been in use since
200AD in traditional Chinese medicine, not only to check,
treat, and remedy the symptoms or diseases but also to stimu-
late health [4]. Traditional Chinese Medicines (TCMs), as
the name suggests, are the customary treatments employed
by the Chinese people that remain a vast and largely unex-
ploited and significant source for modern medicine [5].
TCMs are generally considered as alternative or complemen-
tary medicine by most Western countries due to the absence
of unbiased and quantitative evaluation standards. Neverthe-
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Tel: +86 1357210826; E-mail: qianair@nwpu.cdu.cnXi'an Huibo Biotech-
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less, the patients in China who were treated with Western
medicine, TCM, and both, more than 71.2% of them favored
the integrative approach (both Western medicine and TCM)
while 18.7% of them preferred TCM as their treatment [6].
Considering the discovery of artemisinin, an antimalarial
drug, rapid enhancements in the understanding as well as the
application of other TCM-derived formulations have been re-
ported in various therapies [5] such as knee osteoarthritis,
liver injury, pulmonary fibrosis, rheumatoid arthritis, osteo-
porosis, cancer, etc [7-11]. These days, medicines are not on-
ly used for diseases only but have emerged as health boost-
ers as well, and TCMs could act as both [12].

One such reservoir of medically important compounds is
Polygonatum sibiricum (Huang Jing, Solomon’s seal), a tra-
ditional medicinal herb in China belonging to the Liliaceae
family. It grows in the wild and is cultivated for medicinal
as well as dietary applications, and the roots are widely used
as a tea, particularly in Korea [13, 14]. Traditionally, PS is
used to remove dryness, treat fatigue, and quench thirst, as
well as it acts as an anti-osteoporotic, anti-cancer, immunity
enhancer, anti-fatigue, anti-diabetic, etc [15]. (Fig. 1). Be-
cause of multi-properties, many constituents of PS are used
in the treatment of various diseases such as diabetic retinopa-
thy, acute heart failure (AHF), cancer, bone loss, efc.
[16-19]. Therefore, the relevant literature on Polygonatum si-
biricum was collected from various publications and

© 2021 Bentham Science Publishers
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1 | INTRODUCTION
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This study was designed to investigate the protective effects and mechanisms of
acteoside on DKD in diabetes male db/db mice and high glucose-induced HK-2 cells.
The diabetes db/db mice were divided randomly into model group, metformin group,
irbesartan group, and acteoside group. We observed the natural product of acteoside
exhibiting a significant effect in renal protection through analyzing of biochemical
indicators and endogenous metabolites, histopathological observations, and western
blotting. HK-2 cells subjected to high glucose were used in invitro experiments. The
molecular mechanisms of them were investigated by RT-PCR and western blot.
Acteoside prevents high glucose-induced HK-2 cells and diabetes db/db mice by
inhibiting NADPH/oxidase-TGF-f/Smad signaling pathway. Acteoside regulated the
disturbed metabolic pathway of lipid metabolism, glyoxylate and dicarboxylate
metabolism, and arachidonic acid metabolism. We discovered the natural product of
acteoside exhibiting a significant effect in renal protection. This study paved the way
for further exploration of pathogenesis, early diagnosis, and development of a new
therapeutic agent for DKD.
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through ester and glycosidic bonds, respectively, with a rhamnose unit
linked to the giucose molecule (Zhao et al., 2015). It is reported that

Acteoside is representative component of phenylethanoid glycosides,
widely distributed in 79 genera plants, such as Rehmannia glutinosa,
Cistanche deserticola, and other medicinal plants. Acteoside is charac-

terized by caffeic acid and hydroxytyrosol bound to a glucose moiety

List of Abbreviations: BUN, serum urea nitrogen; C, control group; DKD, diabetic kidney
disease; EBST, irbesartan group; ECM, extracytoplasmic matrix; EJSG, metformin group;
ESRD, end-stage renal disease; FBG, fasting blood glucose; GLC, osmotic pressure control
group; GOT, aspartate aminotransferase; GPT, alanine aminotransferase; HE, hematoxylin
eosin; HK-2, human renal tubular epithelial cells; INS, insulin; M, model group; mALB, urinary
microalbumin; MRHTG, acteoside group; PAS, periodic acid-schiff; QC, quality control; RRT,
renal replacement therapy; Scr, serum creatinine; T-CHO, total cholesterol; TG, triglyceride;
TGF-B, transforming growth factor.

acteoside possesses widely pharmacological activities, such as kidney
protection (Gan et al, 2018), antioxidation (He et al, 2011),
neuroprotection (Li, Zhou, Xu, Song, & Lu, 2018), liver protection (Lee
et al., 2004), anticancer (Ohno, Inoue, Ogihara, & Saracoglu, 2002),
and so on. However, the protective effects of acteoside in diabetic
renal injury are unclear.

Diabetes is one of the fastest growing global health emergencies
of the 21st century. In 2019, it is estimated that 463 million people
have diabetes and this number is projected to reach 578 million by
2030, and 700 million by 2045. The global prevalence of diabetes is
growing rapidly, especially in the developing world, and the
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Abstract: Codonopsis taxa, as a traditional Chinese medicinal and edible plant, has found expanding
domestic and foreign applications in recent decades. However, the poor management in germplasm
resources market has inevitably caused an unnecessary hybrid of the provenances. In order to
clarify the hybrid characteristics of germplasm resources in the main production area, the Codonopsis
cultivars collected from the provinces Gansu, Shannxi, Shanxi, and Hubei of China were researched,
using internal transcribed spacer (ITS) sequence technology. The confirmation of additive nucleotides
based on the ITS sequencing of polymerase chain reaction (PCR) mixture was optimized and used
to study the hybrid of Codonopsis cultivars. The results showed that when the ratio of PCR mixture
increased up to 15 percent, the presence of a double peak in the sequencing electrophoresis map
could be confirmed, suggesting the existence of additive nucleotides. According to the method above,
46 samples of Codonopsis cultivars collected during 2016 and 2017 were studied and compared with
the samples collected from the year 2009 to 2010. All of the samples collected during 2016 and 2017
were hybridized and no genetic pure lines were found. In addition, the sites of variable base reduced
greatly, concentrating at positions 122 and/or 226. These phenomena suggested that the genetic
diversity of Codonopsis cultivars declined and the germplasm resources gradually converged. More
attention should be paid to the reasonable exploitation and genetic breeding of Codonopsis taxa.

Keywords: Codonopsis taxa; ITS; additive nucleotide; hybrid

1. Introduction

Codonopsis Radix, normally called ‘Dangshen’, is prescribed as the dried root of Codonopsis
pilosula (Franch.) Nannf., C. pilosula Nannf. var. modesta (Nannf.) L. D. Shen, and C. tangshen
Oliv. of Campanulaceae [1]. Codonopsis Radix is a traditional Chinese medicinal and edible plant,
strengthening the immune system, replenishing qi (vital energy), improving poor gastrointestinal
function, and lowering blood pressure [1]. With a history of more than 300 years, Codonopsis taxa
is mainly distributed in four provinces of China, including Gansu, Shannxi, Shanxi, and Hubei.
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1% % : The complete chloroplast genome sequence of Pedicularis shansiensis Tsoong was determined and described. The

circular chloroplast genome is 151,902 bp in length and contains a large single-copy region of 83,180 bp, a small single-
copy region of 17,284 bp and two inverted repeat regions of 25,719 bp. The chloroplast genome contains 132 genes,
including 86 protein-coding, 8 rRNA, and 38 tRNA genes. Phylogenetic analysis shows Pedicularis species cluster
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Market survey of Caryophylli Flos specifications
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Abstract  The present study aimed to regulate the market circulation of Caryophylli Flos and formulate standards for commodity
specifications and grades of Caryophylli Flos. Market survey was carried out in four major medicinal material markets with 48 samples
of Caryophylli Flos collected. The property 100-seed weight impurity percentage moisture and eugenol content in Caryophylli Flos
of different specifications from different producing areas were determined and analyzed. The results showed that 27. 1% of the samples
surveyed on the markets did not meet the requirements of Chinese Pharmacopoeia ( 2020 edition) . The 100-seed weight and the proper—
ty are important factors for the classification of Caryophylli Flos specifications. There were significant differences in the property 100-
seed weight impurity percentage and eugenol content in Caryophylli Flos samples of different specifications from different producing
areas and also differences in the proportions of different specifications in Caryophylli Flos samples from different producing areas. The
African-eriginated Xiaohong ( medium grade) and Guangxi-originated Xiaohong ('medium grade) accounted for 70% and 66.7% re—
spectively the Indonesian-originated Dahong ( top grade) for 56.2%. In conclusion there are many problems in the circulation of
Caryophylli Flos at present mainly including the loss of origin information no standards for specifications non-implementation of
grade standards excessive impurities and no evidence for authenticity identification. According to the classification of Caryophylli Flos
specifications in this study the average eugenol content of Xiaohong is significantly higher than the Dahong by 4. 74%.

Key words  Caryophylli Flos; commodity specification; market survey; eugenol
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