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A B S T R A C T

Medicinal plants from the Asclepiadaceae family, such as Luo Mo (Metaplexis japonica Makino), Xu Changqing
(Cynanchum paniculatum), and Bai Wei (Cynanchum atratum Bge.), have long been staples in Traditional Chinese
Medicine (TCM) due to their wide range of pharmacological activities (Su et al., 2021) [1]. These beneficial
properties are largely attributed to compounds like saponins, alkaloids, and polysaccharides. Polysaccharides, in
particular, are vital components in TCM and have garnered increasing attention for their diverse therapeutic
effects. Polysaccharides from Asclepiadaceae plants are reported to exhibit a variety of pharmacological activities,
including anti-radiation, anti-tumor, anti-fatigue, antioxidant, anti-hyperlipidemic, immune-boosting, and liver-
protective effects. These polysaccharides have complex structures made up of different monosaccharides,
contributing to their wide range of activities. In this review, we provide a comprehensive summary of the
isolation, purification, structural characterization, and pharmacological activities of polysaccharides from me-
dicinal plants in the Asclepiadaceae family. We begin by outlining the methods used for the extraction, isolation,
and purification of these polysaccharides. Next, we delve into the pharmacological activities of the isolated
polysaccharides. Finally, we discuss the potential clinical applications of these polysaccharides in treating various
diseases and highlight areas that require further investigation.
1. Introduction

The Asclepiadaceae family consists of about 180 genera and 2200
species, primarily found in tropical and subtropical regions, with a few
species in temperate areas. In China, this family includes 44 genera, 245
species, and 33 varieties, mainly distributed in the southern and south-
western regions [2]. This family represents a significant medicinal
resource in China and is widely used in Traditional Chinese Medicine
(TCM) and folk medicine for ethnic minorities. The Chinese Pharmaco-
poeia lists 21 genera of Asclepiadaceae plants, including Cynanchum
paniculatum, Cynanchum auriculatum, and Cynanchum stauntonii. Plants
from the Asclepiadaceae family have high medicinal value and are
extensively utilized in TCM. For example, the whole plant of Luo Mo is
used to treat snake or insect bites, exhaustion, and coughs, while its seed
hair is employed to stop bleeding, alleviate impotence, and treat other
ailments. Xu Changqing is used to treat coughs, chronic bronchitis,
and Biotechnological Drugs, Scho
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eczema, urticaria, and snake bites [3]. Bai Wei exhibits antioxidant,
antibacterial, anti-inflammatory, anti-tumor, and skin-whitening activ-
ities [4–9].

Significant progress has been made in the purification, structural
characterization, and pharmacological evaluation of the active in-
gredients in herbal medicines from the Asclepiadaceae family. Various
compounds have been purified and characterized from these medicinal
plants. Despite their extensive use in Traditional Chinese Medicine
(TCM), the specific effective compounds were initially unclear. However,
several active compounds, including C21 steroidal saponins, acetophe-
nones, alkaloids, flavonoids, steroids, triterpenoids, and volatile oils,
have now been isolated using modern pharmaceutical technology [1,
10–15]. The pharmacological activities of these compounds are sum-
marized in Table 1. Herbal medicines from the Asclepiadaceae family
contain numerous active polysaccharides found in all plant parts,
including fruits, nutshells, and roots. Purified polysaccharides from these
ol of Pharmaceutical Sciences, Shandong University, Jinan 250012, China.
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Table 1
The pharmacological activities of natural products extracted from medicinal
plants.

Compound name Medicinal
plant

Pharmacological
activities

Reference

Wilfoside K1N Cynanchum
wilfordii

Inhibits angiogenesis
and tumor cell invasion

[16]

Cynatartoside A C.inannoenum Inhibition of
Transplanted cervical
and liver cancer in mice

[17]

Antofine Cynanchum
atratum Bge

Antifungal activity
against Penicillium
digitatum

[18]

2,5-Dihydroxy-4-
methoxyacetophenone

Cynanchum
paniculatum

Glutamate-induced
cytotoxicity in
hippocampal HT22 cell
line

[19]

Deacylmetaplexigenin Asclepias
incarnata

A kind of pregnane
glycoside

[20]

Marsdckoiside A Marsdenia koi
Tsiang

Anti-fertility [21]

Periplocoside E Periploca
sepium Bge

Inhibited T Cell
Activation in Vitro and
in Vivo

[22]

Periplocoside A Periploca
sepium Bge

Prevent experimental
autoimmune
encephalomyelitis

[23]
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plants exhibit a range of pharmacological activities. In this review, we
summarize the methods for the isolation, purification, structural char-
acterization, and pharmacological activities of polysaccharides from
Asclepiadaceae plants. Finally, we discuss the relationship between
preparation methods and yields, the potential application of these poly-
saccharides in treating various diseases, and areas requiring further
investigation.

2. The extraction, separation and purification of polysaccharides
from medicinal plants of Asclepiadaceae family

The extraction and purification of polysaccharides is the first step in
their study [24]. To preserve the structure of the polysaccharides and
enhance their yield during these processes, a growing number of methods
have been investigated.

2.1. The extraction methods of polysaccharides

Methods for the extraction of polysaccharides include water extrac-
tion, microwave-assisted extraction, ultrasonic-assisted extraction,
enzyme extraction, and alkali extraction [25–29]. Water extraction is the
most commonly used method due to its advantages, such as clear ex-
tracts, simple operation, low cost, and readily available instrumentation.
Many researchers have employed water extraction to isolate poly-
saccharides from Asclepiadaceae family plants, such as Luo Mo and Bai
Shouwu [30–32]. Although the optimal conditions for extracting specific
polysaccharides, such as temperature, time, and plant-to-water ratio, can
vary, the general process is similar. First, whole plants or specific parts
are ground into dried powder and degreased with ethanol or petroleum
ether. The residues are then extracted using hot water. The crude poly-
saccharide extracts are collected through centrifugation, filtration, con-
centration, decolorization, and deproteinization. The supernatant is
precipitated with ethanol, filtered, and lyophilized to obtain crude
polysaccharides. Finally, the crude polysaccharides are further purified
using ion-exchange and gel chromatography to obtain purified fractions.
The details of the extraction, purification, yield, molecular weight,
monosaccharide composition, and analytical methods for polysaccharide
fractions from medicinal plants of the Asclepiadaceae family are sum-
marized in Table 2.

With the advancement of separation technology, an increasing
number of novel methods for natural polysaccharide extraction are
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emerging, such as microwave extraction, accelerated solvent extraction,
and bioenzymatic digestion. These methods offer high efficiency and
effective extraction results [33–38]. Notably, HP-20, a type of macro-
porous adsorption resin, does not alter the structure of polysaccharide
chains, providing a solid foundation for subsequent separation, purifi-
cation, and pharmacological activity evaluation of polysaccharides [39].
However, the high extraction costs associated with macroporous
adsorption resins pose a significant challenge to their widespread use.

2.2. The separation and purification methods of polysaccharides

Generally, the first step in the purification of crude polysaccharides is
the removal of proteins. Commonmethods for removing proteins include
the Sevag method, trichloroacetic acid method, and enzymatic hydroly-
sis, with the Sevag method being the most widely used. As shown in
Table 2, almost all polysaccharides isolated from the Asclepiadaceae
family are deproteinized using the Sevag method [40,41]. The principle
of the Sevag method is based on the denaturation of proteins in organic
solvents, forming a gel that can be removed by centrifugation at the
junction of the aqueous and organic solvent layers. To effectively remove
proteins, the Sevag reagent [chloroform: n-butanol ¼ 4:1 (v/v)] is mixed
with the crude polysaccharide solution at a 1:1 (v/v) ratio and shaken
vigorously. Although the Sevag method is a classic and gentle approach
for protein removal, it can only eliminate free proteins and not those
tightly bound to polysaccharides. Repeated operations are necessary, and
the removal of the denatured protein gel often results in the loss of
polysaccharide yield. Additionally, the use of toxic and hazardous
organic solvents may reduce the activity of the polysaccharides and alter
their structures. Therefore, alternative methods are needed. In recent
years, alternatives such as protein removal using hydrochloric acid and
proteases have emerged [42–45]. Nevertheless, owing to the simplicity
of its operation, the Sevag method remains the most typical method for
removing protein impurities from polysaccharides.

Further purification of polysaccharides is often achieved through
liquid chromatography, mainly ion exchange and gel column chroma-
tography. In ion exchange chromatography, negatively charged acidic
polysaccharides are adsorbed onto anion-exchange cellulose, while
neutral polysaccharides flow through smoothly. The adsorbed acidic
polysaccharides are then eluted using different NaCl gradients. Common
ion exchangers for crude polysaccharide purification include DEAE
Sepharose FF, DEAE cellulose, and DEAE Sephacel. In gel column chro-
matography, large macromolecular substances are eluted first because
they cannot enter the sieve pores on the gel beads, flowing directly
through the gaps between the beads. Smaller molecules that enter the
pores are retained and eluted later. Common gel exchangers for crude
polysaccharide purification include Sepharose 6FF, Sepharose CL-6B,
Sephacryl S series, and Sephadex G series, typically eluted with deion-
ized water or phosphate buffer.

3. The structure of polysaccharides from medicinal plants of
Asclepiadaceae family

The structure–activity relationship of polysaccharides is one of the
most important steps in polysaccharide drug discovery and development;
however, the structural analysis of polysaccharides frommedicinal plants
of the Asclepiadaceae family is still in its infancy. In this section, we
discuss the reported structures of polysaccharides from the Asclepiada-
ceae family.

3.1. The structure of Xu Changqing polysaccharide

Five polysaccharides, CPB-1, CPB-2IG, CPB-4, CPB54, and CPB64,
were isolated from Xu Changqing (Table 2). Wang et al. separated these
polysaccharides from Xu Changqing and used the Needs and carbazole
methods combined with HPLC to analyze the structures of all five poly-
saccharides [30–34,40,41].



Table 2
Extraction, purification, yields, molecular weight, and monosaccharide composition, structure characterization methods of polysaccharides from medicinal plants of
Asclepiadaceae family.

Fraction name Extraction methods Purification
methods

Yields (%) Molecular
weight (kDa)

Monosaccharide composition Structure
characterization
methods

References

Crude
fraction

Purified
fraction

CPB-1 Alkaline extraction
and alcohol
precipitation

Savag, DEAE-
Sepharose FF,
Sephadex G-75

n/a n/a 15 Glc HPLC, IR, NMR [41]

CPB-2IG Alkaline extraction
and alcohol
precipitation

Savag, DEAE-
Sepharose FF,
Sephadex G-200

n/a n/a 17 Glc GC, IR13C NMR [46]

CPB-4-2 Alkaline extraction
and alcohol
precipitation

Savag, DEAE-
Sepharose FF,
Sephacryl S-300

n/a n/a >1000 L-Ara: L-Xyl: L-Rha: D-Gal ¼
4: 1: 1: 5

TLC, GC13C NMR [47]

CPB54 Alkaline extraction
and alcohol
precipitation

Savag, DEAE-
Sepharose FF,
Sephacryl S-300

n/a n/a n/a Ara: Rha: Gal ¼ 8: 5: 10 HPLC, GC IR
13C NMR

[48]

CPB64 Alkaline extraction
and alcohol
precipitation

Savag, DEAE-
Sepharose FF,
Sephadex G-200

n/a n/a 530 Ara, Gal TLC, GC [49]

MJP (Not
named in the
reference)

Water extraction
and alcohol
precipitation

Savag, DEAE-52,
Sephadex G-10

n/a n/a >30 n/a n/a [50]

LMP Water extraction
and alcohol
precipitation

Savag n/a n/a 50~100 n/a n/a [51]

MJP-1 Water extraction
and alcohol
precipitation

Savag n/a n/a 57.57 Gal: Man: Mannitol: GalA:
GlcA ¼ 37: 21: 14: 11: 17

n/a [52]

BSWP (Not
named in the
reference)

Water extraction
and alcohol
precipitation

Savag, DEAE-
Sepharose FF

1.65 n/a 830.93 Man: Rha: GlcA: GalA: Gal:
Ara ¼ 0.058: 0.280: 0.071:
1.455: 0.918: 0.459

HPLC [29]

CAP-01-2 Water extraction
and alcohol
precipitation

Savag, DEAE-
Sepharose FF,
Superdex G-75

7.2 9.88 19 GalA HPGPC
GC-MS

[53]

CSP90 Water extraction
and alcohol
precipitation

Savage, Dialysis 5.56 n/a >8 Man: Rha: GalA: Glc: Gal: Ara
¼ 0.03: 0.02: 0.04: 1.00: 0.12:
0.37

HPLC [54]
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As shown in Fig. 1, the CPB-1 is a dextran in the α-configuration with
the molecular weight of 15 kDa. The main chain consists of 1,4-linked
dextran with a branch point at position 6, and the side-chain branch
consists of 1,4 and 1,6 linked oligosaccharide chains. The CPB-2IG is a
straight-chain α-D-(1 → 6)-glucan with the molecular weight of 17 kDa
(Fig. 1). CPB-4 is composed of L-Arabinose, L-Xylose, L-Rhamnose and D-
Galactose, but its detailed structure remains unclear. CPB54 is composed
of Gal and Rha. CPB64 is an arabinogalactan with a molecular weight of
530 kDa. The two possible repeat units of the fragments obtained by
partial hydrolysis of CPB 64 are shown in Fig. 1.
3.2. The structure of Bai Wei polysaccharide

Yang et al. purified two polysaccharides, CAPW-1 and CAP-01-2, from
Bai Wei using water extraction and alcohol precipitation [53]. Four
polysaccharides (CAP-W, CAP-1, CAP-2, and CAP-5) were obtained after
separation using a DEAE-Sepharose Fast Flow and Superdex G-75.
HPGPC results identified CAPW-1 and CAP-01-2 as homogeneous poly-
saccharides. CAPW-1 is a polysaccharide mainly composed of arabinose
and galactose (Ara: Gal ¼ 4:1), with a small amount of rhamnose, and a
molecular weight of 64 kDa. CAP-01-2 is a 1,4-galacturonic acid glycan,
with a molecular weight of 19 kDa.
3.3. The structure of Bai Qian polysaccharide

Li et al. obtained CSP90 polysaccharide from Bai Qian. The crude
polysaccharide of Bai Qian was mainly composed of glucose, galactose,
and arabinose. The glucose content in CSP90 was the highest, accounting
for 65.81%, followed by arabinose (20.27%), and galactose, galacturonic
acid, mannose, and rhamnose at 7.63%, 2.88%, 1.97%, and 1.43%,
3

respectively [54]. The microstructures indicated that the polysaccharides
had an amorphous structure.

4. The pharmacological activities of polysaccharides from
medicinal plants of Asclepiadaceae family

Polysaccharides are potent substances derived from medicinal plants
in the Asclepiadaceae family. These polysaccharides have been widely
reported to exhibit various pharmacological activities, including anti-
radiation, anti-tumor, anti-fatigue, antioxidant, anti-hyperlipidemic,
immunity boosting, and liver protection. In this review, we summarize
the pharmacological activities of five typical polysaccharides (as showed
in Table 3) isolated from medicinal plants in the Asclepiadaceae family.
4.1. Xu Changqing polysaccharide

Xu Changqing polysaccharides show remarkable anti-tumor, anti-ra-
diation, and immunostimulatory activities (as showed in Fig. 2). Lin et al.
investigated the effects of Xu Changqing polysaccharides (CPB) on H22
mouse hepatocellular carcinoma and S180 mouse ascites tumors [40].
CPB inhibited the growth of H22 hepatocellular carcinoma and S180
ascites tumors in mice by gavage (200, 100, and 50mg/kg). Although the
anti-tumor activity of CPB is sufficiently strong, the mechanism of its
anti-tumor effect requires further investigation.

Zhu et al. extracted and purified polysaccharides (CPBB) from
powdered roots and stems of Xu Changqing [55]. The anti-radiation ac-
tivity of CPBB was evaluated using a mouse model of 60Co irradiation.
Mice treated with CPBB showed significantly higher numbers of leuko-
cytes and bone marrow DNA coefficients compared to the control group.
Additionally, CPBB significantly protected the thymus and spleen from



Fig. 1. The identified repeating units of polysaccharides from Asclepiadaceae family.

Table 3
Pharmacological effects of polysaccharides from medicinal plants of Asclepia-
daceae family.

Polysaccharide Pharmacological activities

Xu Changqing Polysaccharide (from
Cynanchum paniculatum)

Anti-tumor
Anti-radiation
Immuno-stimulation

Luo Mo Polysaccharide (from Metaplexis
japonica Makino)

Protection against liver injury
Anti-tumor
Immunity boosting

Bai Shouwu Polysaccharide (from Cynanchum
bungee Decne)

Anti-fatigue
Antihyperlipidemic
Protection against liver injury
Suppress hyperpigmentation
Immunity boosting
Antioxidant
Increasing the tolerance to heat and
hypoxia

Bai Wei Polysaccharide (from Cynanchum
atratum)

Immunity boosting

Bai Qian Polysaccharide (from Cynanchum
atratum)

Antioxidant

H. Xiao et al. Pharmaceutical Science Advances 2 (2024) 100045
shrinkage caused by 60Co radiation. CPBB also significantly alleviated
leukopenia in cyclophosphamide (CTX)-induced myelosuppression,
demonstrating efficacy comparable to a classical therapeutic drug.
Among the polysaccharides from the Asclepiadaceae family, the Xu
Changqing polysaccharide is the most thoroughly studied, with its
structural characterization and pharmacological activity conclusively
demonstrated.

4.2. Luo Mo polysaccharide

The polysaccharide fractions in Luo Mo were mainly found in the
roots, rhizomes, and nutshells. Ma et al. obtained crude polysaccharide
4

from the whole plant of Metaplexis japonica Makino [51]. After depro-
teinization and decolorization, the crude polysaccharides were sequen-
tially passed through hollow fiber membranes with molecular weight
cutoffs of 300, 100, 50, 10, and 3 kDa to collect polysaccharides with
different molecular weight ranges. It turns out that the polysaccharides
were predominantly distributed in the range of 50~100 kDa. However,
although Ma et al. demonstrated the molecular weight distribution of the
polysaccharides, they did not confirm the purity or structure of the ob-
tained fractions. MJPs with molecular weights of 50–100 kDa were used
to determine their reducing capacities, and vitamin C was used as a
positive control. The results showed that the MJPs had a preliminary
reducing ability, which was enhanced with an increase in concentration.
However, the reducing capacity of MJPs at the same mass concentration
was much lower than that of vitamin C.

Cao et al. extracted polysaccharides (MJP-1A) from the whole herb of
Metaplexis japonica Makino [50]. MJP-1A was then administered to mice
by gavage (300, 200, and 100 mg/kg) with liver injury induce by CCl4
(10 ml/kg, 0.1% CCl4), and the activities of ALT and AST were evaluated.
They found that all dosage groups of polysaccharides could resist the
increase in ALT and AST levels caused by CCl4, indicating that MJP-1A
could resist lipid peroxidation of hepatocyte membranes. Therefore,
MJP-1A may exert protective effects against acute liver injury.

Jia et al. evaluated the effects of crude polysaccharides from the
whole herb Metaplexis japonica Makino on the immune organs in
immunosuppressed mice [56]. The results showed that the body weights
and immune organ indices of the polysaccharide (high- and
low-dose)-treated mice were higher than those in the cyclophosphamide
group. Additionally, the proliferation of splenic lymphocytes was
significantly (P < 0.05) higher than in the control group.

Li et al. isolated and purified Luo Mo nutshell polysaccharides and
investigated their anti-tumor activity by evaluating their effect on human
lung cancer A549 cells using the CCK-8 assay, colorimetric assay, TUNEL
assay, JC-1 fluorescent probe, and western blotting [52]. The results



Fig. 2. Xu Changqing polysaccharide (polysaccharide from Cynanchum paniculatum) has anti-tumor and anti-radiation activity.
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indicated that the polysaccharide from Luo Mo nutshells inhibited the
proliferation of A549 cells in a dose-dependent manner and induced
apoptosis in A549 cells by downregulating the expression of Bcl-2 protein
and increasing the expression of Bax and cleaved-caspase-3 protein.

Taken together, as showed in Fig. 3, the polysaccharides from Luo Mo
showed various activities and could be considered as promising drug
candidates if their structures could be elucidated.

4.3. Bai Shouwu Polysaccharide

Yang et al. prepared Bai Shouwu polysaccharides by water extraction
and alcoholic precipitation, and the Sevag method was used to remove
proteins [57]. The polysaccharides were fed to rats to determine their
effects on lipid metabolism. The results showed that the polysaccharide
Fig. 3. Luo Mo polysaccharide (polysaccharide from Metaplexis japonica M
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significantly increased high-density lipoprotein cholesterol (HDL-C) (p<

0.01) and reduced total cholesterol (TC), triglyceride (TG), and
low-density lipoprotein cholesterol (LDL-C) levels in hyperlipidemic rats
(p < 0.01), indicating that the polysaccharide is a promising therapeutic
drug candidate for hyperlipidemia. Notably, it may be marketed as a
lipid-lowering drug with fewer side effects.

Zhang et al. prepared Bai Shouwu polysaccharides in the same way as
described by Yang et al. [58]. The polysaccharides were administered to
mice by gavage (500, 250, and 100 mg/kg) with liver injury induce by
CCl4 (intraperitoneal injection of 1% CCl4 soybean oil solution, 10
mL/kg), and the activities of ALT and AST were evaluated after 24 h of
fasting. The results showed that both the middle-(250 mg/kg) and
high-dose (500 mg/kg) polysaccharide significantly inhibited the levels
of ALT and AST in mice with CCl4-induced acute liver injury (P < 0.05),
akino) has hepatoprotective, anti-tumor, immunity boosting activity.



Fig. 5. Bai Wei polysaccharide (polysaccharide from Cynanchum atratum) has
immunity boosting activity.
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indicating that the polysaccharide has hepatoprotective effects. Dong
et al. used D-galactosamine by intraperitoneal injection to build an acute
liver injury model in rats and found that the Bai Shouwu polysaccharide
not only increased the survival rate of rats with liver injury and reduced
the levels of bilirubin and aminotransferase in the serum, but also
significantly increased the biological activity of hepatocyte enzymes
[59]. These results indicate that the polysaccharides from Bai Shouwu
have a protective effect against acute liver injury.

Gao et al. prepared Bai Shouwu polysaccharides (RCBPs) by water
and anhydrous ethanol extraction several times, and the Sevag method
was used to remove proteins [60]. Thereafter, the immunomodulatory
effects of RCBPs were investigated. RCBPs significantly promoted T
lymphocyte proliferation in vitro. In mice, RCBPs significantly increased
the weights of the thymus and spleen, phagocytosed abdominal macro-
phages, accelerated the clearance of carbon particles, and enhanced the
SRBC-induced delayed-type hypersensitivity reaction, indicating that
RCBPs can enhance cellular immune capacity.

Wang et al. determined the effects of soluble polysaccharides from Bai
Shouwu on melanin synthesis [61]. Polysaccharides were prepared by
water extraction and alcoholic precipitation, and the papain-assisted
Sevag method was used to remove the proteins. The results showed
that the polysaccharide had a significant inhibitory effect on the activity
of tyrosinase diphosphatase and showed anti-oxidative activity through
reversible competitive inhibition of L-dopa oxidation. Therefore, poly-
saccharides can be used to treat dermatoses with disordered pigmenta-
tion. Li et al. prepared polysaccharides from Radix Cynanchi Bungei (Bai
Shouwu in Chinese) using water and anhydrous ethanol extractions
several times [62]. The biological activities of the polysaccharides were
evaluated in mice by oral gavage. It turned out that the polysaccharide
had significant anti-fatigue activity, which could significantly prolong
swimming time and tolerance to hypoxia and high temperatures in mice.

Zhao et al. extracted Cynanchum auriculatum Royle ex Wigh (Bai
Shouwu in Chinese) polysaccharide using water extraction and the Sevag
method [29]. The antioxidant activity of this polysaccharide was evalu-
ated, and the results showed that the polysaccharide scavenged DPPH
and superoxide radicals in a dose-dependent manner. Notably, the ABTS
free radical-scavenging ability of the polysaccharide was similar to that
of Vitamin C, indicating that it has a strong antioxidant capacity.
Fig. 4. Bai Shouwu polysaccharide (polysaccharides from Cynanchum bungee Decne
antihyperlipidemic, liver damage repairing, hyperpigmentation suppressing, antioxid
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Bai Shouwu polysaccharides possess various pharmacological activ-
ities (as showed in Fig. 4), but the commercialization and clinical use of
these polysaccharides have not yet been realized because their structures
have not been clarified. Therefore, structural characterization is impor-
tant for the development of Bai-Shouwu polysaccharides as novel drugs.

4.4. Bai Wei polysaccharide

Yang et al. purified the polysaccharides CAPW-1 and CAP-01-2 from
Bai Wei and evaluated their immunomodulatory activities [53]. Both
polysaccharides not only promoted the activation of RAW264.7, by
inducing cell proliferation and stimulating the secretion of NO and IL-6,
but also significantly boosted the proliferation and activation of splenic
lymphocytes. Therefore, it can be concluded that Bai Wei poly-
saccharides improve immune ability by promoting immune cell prolif-
eration and activating immune cells to release cytokines. In addition,
Yang et al. explored the antioxidant activities of CAPW-1 and CAP-01-2,
and the results showed that both homogeneous polysaccharides had a
certain degree of antioxidant effect in a concentration-dependent manner
(as showed in Fig. 5).
) exhibits a range of beneficial pharmacological effects, including anti-fatigue,
ant, immunity boosting and enhanced tolerance to heat and hypoxia.



Fig. 6. Bai Qian polysaccharide (polysaccharide from Vincetoxicum glaucescens)
has antioxidant activity.
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4.5. Bai Qian Polysaccharide

Bai Qian (Cynanchum Stauntonii) is a typical TCM used for clearing
heat and for detoxification. Li et al. obtained a crude polysaccharide
(CSP90) from Bai Qian (Cynanchum Stauntonii) using water extraction
and alcoholic precipitation, and the protein in the crude polysaccharide
was removed using the Sevag method [54]. The antioxidant activity of
CSP90 was evaluated using DPPH radical scavenging assays, with
vitamin C as a positive control. CSP90 had DPPH radical scavenging
ability, which was enhanced with an increase in concentration, indi-
cating that CSP90 could be developed as a natural antioxidant (as showed
in Fig. 6).

5. Conclusion

Medicinal plants from the Asclepiadaceae family, such as Luo Mo
(from the whole plant of Metaplexis japonica Makino), Xu Changqing
(dried roots and rhizomes of Cynanchum paniculatum), and Bai Wei (dried
roots and rhizomes of Cynanchum atratum Bge.), have been integral to
TCM. Recently, polysaccharides, among the key bioactive components of
these herbal medicines, have garnered attention due to their diverse
pharmacological activities. However, their bioactivity is influenced by
various factors including raw materials, extraction and purification
methods, structural characteristics, and molecular weight, posing chal-
lenges in discovering novel polysaccharide-based drugs. Firstly, opti-
mizing the extraction and purification processes of polysaccharides is
crucial to achieve high yield and purity, with a focus on exploring novel,
environmentally friendly technologies. Ensuring the homogeneity of
polysaccharides is also paramount for maintaining their quality. Sec-
ondly, structural characterization of polysaccharides from the Asclepia-
daceae family remains limited, primarily focusing on molecular weights,
monosaccharide composition, glycosidic linkages, and little on their
detailed structural features that influence biological functions. Thus,
thorough and systematic structural analysis is essential. Thirdly, the
structure-activity relationship of these polysaccharides remains unclear
due to their structural complexity and diversity. Novel omics technolo-
gies could provide insights into their pharmacological functions, target
identification, and underlying mechanisms. Moreover, elucidating
structure-activity relationships could facilitate the discovery of low-
molecular-weight carbohydrate-based drugs, enhancing homogeneity
and ease of quality control. In conclusion, polysaccharides from the
Asclepiadaceae family exhibit diverse pharmacological activities,
prompting increased research interest. While many polysaccharides have
been extracted and evaluated for their bioactivities, their structural
characterization remains underexplored, hindering the discovery of
polysaccharide-based drugs. Therefore, advancing the structural char-
acterization of these polysaccharides is pivotal for unlocking their ther-
apeutic potential.
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