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Morus alba, commonly known as white mulberry, is a plant renowned for its diverse
range of bioactive compounds that confer numerous health benefits. This review
explores the plant’s antioxidant, anti-inflammatory, anticancer, cardiovascular, neuro-
protective, hepatoprotective, and antimicrobial properties. The antioxidant effects,
primarily attributed to flavonoids, phenolic acids, and terpenoids, help mitigate
oxidative stress and protect against various diseases. The anti-inflammatory properties
reduce chronic inflammation, while the anticancer compounds induce apoptosis and
inhibit tumor growth. Morus alba’s cardiovascular benefits include improved endothe-
lial function and lipid metabolism. Its neuroprotective effects protect the brain from
oxidative damage and neuroinflammation, supporting cognitive function. The hep-
atoprotective activity enhances liver health and prevents damage from toxins.
Additionally, the plant’s antimicrobial properties make it effective against a broad
spectrum of pathogens. Overall, Morus alba holds significant potential as a natural

= cardiovascular health

Introduction

Morus alba, commonly known as the white mulberry, is a
deciduous tree native to northern China. The Grand Compen-
dium of Materia Medica says: “Morus alba is the divine tree in
China. It can relieve consumptive thirst.” Morus alba leaves
are sweet, bitter, and cold in nature, and the meridian
tropism of Morus alba leaves are lung and liver meridians.
They have the effects of dispersing wind-heat, suppressing
hyperactive liver for improving eyesight, clearing lung-heat
and moistening dryness. The leaves of Morus alba contain
flavonoids, alkaloids, and other compounds with potential
health benefits. The fruit is rich in vitamins, especially
vitamin C, minerals, and antioxidants, including resveratrol,
which is associated with cardiovascular health. In traditional
Chinese medicine, Morus alba is used to treat fever and
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therapeutic agent, with applications in both traditional and modern medicines.

cough, and as a diuretic, with the root bark specifically
used for its antihypertensive properties.'

Morus alba thrives in temperate to tropical climates and is
highly adaptable to different soil types, although it prefers
well-drained soil. Originally from northern China, it has been
widely cultivated and naturalized across Asia, Europe, Africa,
and the Americas.? Its ability to tolerate drought and poor
soil conditions has contributed to its widespread distribu-
tion (=~Fig. 1).

The white mulberry is integral to sericulture, as its leaves
are the primary food source for silkworms (Bombyx mori),
essential for silk production. Beyond its role in sericulture,
the fruits of Morus alba are consumed fresh or dried and used
in various culinary applications such as jams, jellies, and
wines.? The plant also holds a significant place in traditional
medicine, with different parts used to treat various ailments.
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Fig. 1 A systematic view of the plant Morus alba (white mulberry).

The leaves, fruits, and bark are believed to have medicinal
properties, purportedly beneficial for conditions like diabe-
tes, hypertension, and inflammation. Despite its beneficial
uses,* Morus alba has invasive potential, particularly in
North America, where it can outcompete native vegetation
and hybridize with native mulberry species like Morus rubra.
This has raised concerns about its impact on local ecosys-
tems. However, it also contributes to biodiversity by provid-
ing food and habitat for various bird species and insects.’

Nutritionally, the leaves of Morus alba are high in protein,
making them ideal for silkworm consumption.®

In ayurvedic medicine, the plant is valued for its cooling
properties and is used to treat heat-related conditions and
inflammation.

Phytochemicals in Morus Alba

The phytochemical constituents of Morus alba are presented
in =Table 1.

Morus alba is rich in various phytochemicals distributed
throughout its leaves, fruits, bark, and roots, each contribut-
ing significantly to its medicinal and nutritional value. The
leaves of Morus alba are abundant in flavonoids such as
quercetin, kaempferol, and rutin, which exhibit anti-inflam-
matory, antioxidant, antihypertensive, and blood vessel-
strengthening properties. Alkaloids 1-deoxynojirimycin
(DNJ) found in the leaves provide anticancer, antioxidant,
and anti-inflammatory effects, and help control blood sugar
levels.” Additionally, coumarins such as scopoletin offer anti-
inflammatory, antimicrobial, and anticoagulant benefits?
while phenolic acids like chlorogenic acid and terpenoids
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like betulinic acid enhance the leaves’ antioxidant, neuro-
protective, and antiviral properties.

The fruits of Morus alba are particularly rich in anthocyanins,
including cyanidin-3-glucoside and pelargonidin-3-glucoside,
which are powerful antioxidants that may reduce the risk of
chronic diseases and possess anti-inflammatory properties.9
Flavonoids such as quercetin and rutin further contribute to the
fruits’ anti-inflammatory, antioxidant, and cardiovascular
health benefits. The fruits also contain essential vitamins and
minerals, including vitamin C, which boosts immune function
and improves skin health; vitamin K, crucial for blood clotting
and bone health; and iron, necessary for red blood cell forma-
tion and oxygen transport. Organic acids like malic acid and
citric acid enhance energy production, muscle performance,
mineral absorption, and offer antioxidant benefits.'®

The bark and roots of Morus alba contain stilbenoids like
resveratrol, known for their cardioprotective, anticancer, and
antiaging effects. Flavonoids such as morusin and kuwanon G
present in the bark and roots exhibit anti-inflammatory,
anticancer, and antibacterial activities. Alkaloids like calys-
tegine in the bark and roots inhibit glycosidase enzymes,
which is beneficial for diabetes management. Additionally,
phenolic compounds in the bark and roots provide antioxi-
dant and anti-inflammatory effects.

Medicinal Uses

Antidiabetic Properties

Morus alba is recognized for its significant antidiabetic
properties, primarily due to various bioactive compounds in
its leaves, fruits, and roots. One of the key compounds is DNJ, an
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Part of plant

Phytochemicals

Health benefits

Leaves Flavonoids
Quercetin Anti-inflammatory, antioxidant, antihypertensive
Kaempferol Anticancer, anti-inflammatory, antioxidant
Rutin Strengthens blood vessels, anti-inflammatory, antioxidant
Alkaloids
Morusin Anticancer, antioxidant, anti-inflammatory
1-Deoxynojirimycin (DN])) Controls blood sugar levels
Coumarins
Scopoletin Anti-inflammatory, antimicrobial, anticoagulant
Phenolic acids
Chlorogenic acid Antioxidant, anti-inflammatory, neuroprotective
Terpenoids
Betulinic acid Anticancer, anti-inflammatory, antiviral
Fruits Anthocyanins

Cyanidin-3-glucoside

Antioxidant, reduces risk of chronic diseases

Pelargonidin-3-glucoside

Antioxidant, anti-inflammatory

Flavonoids
Quercetin Anti-inflammatory, antioxidant
Rutin Supports cardiovascular health, anti-inflammatory

Vitamins and minerals

Vitamin C Antioxidant, boosts immune function, improves skin health
Vitamin K Essential for blood clotting, bone health
Iron Red blood cell formation, oxygen transport

Organic acids

Malic acid Enhances energy production, muscle performance
Citric acid Improves mineral absorption, antioxidant
Bark and roots Stilbenoids

Resveratrol Cardioprotective, anti-cancer, anti-aging

Flavonoids
Morusin Anti-inflammatory, anticancer
Kuwanon G Antibacterial, anti-inflammatory

Alkaloids
Calystegine Inhibits glycosidase enzymes, beneficial for diabetes management

Phenolic compounds

Phenolic acids

Antioxidant, anti-inflammatory

a-glucosidase inhibitor that slows the digestion and absorption
of carbohydrates, thereby reducing postprandial blood glucose
levels. This mechanism is crucial for managing type 2 diabetes
as it helps prevent spikes in blood sugar after meals.'" The
leaves of Morus alba are rich in flavonoids such as quercetin,
kaempferol, and rutin, which possess strong antioxidant prop-
erties that protect pancreatic B cells from oxidative stress,
enhance insulin secretion, and improve insulin sensitivity.
These flavonoids also have anti-inflammatory effects, reducing
chronic inflammation linked to insulin resistance.

Additionally, phenolic compounds like chlorogenic acid
and rutin in Morus alba play a significant role in antidiabetic
activity. Chlorogenic acid reduces glucose production in the
liver, slows glucose absorption in the intestines, and
improves insulin sensitivity, while rutin enhances insulin
secretion and protects pancreatic cells from oxidative dam-
age. Betulinic acid, a terpenoid found in the bark and roots,
further contributes to enhancing insulin sensitivity and
lowering blood glucose levels, thanks to its anti-inflamma-
tory properties.12

Chinese Medicine and Natural Products Vol. 4 No. 4/2024 © 2024. The Author(s).
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Numerous studies support these effects. Studies have
shown that diabetic mice treated with M. alba leaf extracts
exhibit reduced blood glucose levels, improved glucose
tolerance, and increased insulin secretion.® Clinical trials
have also demonstrated significant reductions in fasting and
postprandial blood glucose levels, as well as HbAlc, in
patients with type 2 diabetes who consumed M. alba leaf
extract. These improvements are attributed to the inhibitory
effects of DNJ on carbohydrate digestion and absorption,
alongside the antioxidant and anti-inflammatory properties
of the plant’s other bioactive compounds. In vitro studies
further confirm that Morus alba extracts enhance insulin
secretion, reduce glucose production, and protect against
oxidative stress and inflammation.’*

In addition to its direct antidiabetic effects, Morus alba
helps manage weight, a critical factor in diabetes control, by
reducing fat accumulation and improving lipid metabolism.
Its antioxidant and anti-inflammatory properties also bene-
fit cardiovascular health by improving lipid profiles, reduc-
ing blood pressure, and preventing low-density lipoprotein
(LDL) cholesterol oxidation, thereby lowering the risk of
cardiovascular complications associated with diabetes. Over-
all, Morus alba multifaceted bioactive compounds provide a
robust complementary approach to diabetes management
and prevention of its complications.'”

Antioxidant Effects

Morus alba, commonly known as white mulberry, is notable
for its significant antioxidant properties, which arise from
various bioactive compounds present in its leaves, fruits, bark,
and roots. Among these compounds, flavonoids such as quer-
cetin, kaempferol, and rutin stand out for their potent antioxi-
dant activity. These flavonoids help neutralize free radicals,
inhibit lipid peroxidation, and upregulate antioxidant
enzymes like superoxide dismutase and catalase, thereby
protecting cells from oxidative damage and reducing oxidative
stress. Phenolic acids like chlorogenic acid and gallic acid also
contribute significantly by scavenging free radicals and en-
hancing the body’s antioxidant defense system.'® In the fruits,
anthocyanins such as cyanidin-3-glucoside and pelargonidin-
3-glucoside provide powerful antioxidant effects, protecting
against oxidative damage to cells and tissues.

Additionally, alkaloids like morusin and terpenoids such
as betulinic acid exhibit strong antioxidant properties, fur-
ther bolstering Morus alba’s capacity to combat oxidative
stress. The combined antioxidant effects of these compounds
confer numerous health benefits. For cardiovascular health,
they prevent the oxidation of LDL cholesterol, improve
endothelial function, and reduce inflammation, thus protect-
ing against atherosclerosis. In terms of neuroprotection,
these antioxidants safeguard neurons from oxidative dam-
age, reduce neuroinflammation, and enhance cognitive func-
tion, thereby helping prevent neurodegenerative diseases
like Alzheimer’s and Parkinson’s diseases.'’

Morus alba’s antioxidants also play a crucial role in its
anticancer properties by reducing oxidative stress and pre-
venting DNA damage, which inhibits cancer initiation and
progression. Compounds such as quercetin and morusin have
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been shown to induce apoptosis in cancer cells and reduce
tumor growth. Moreover, the antiaging effects of these anti-
oxidants are significant, as they protect skin cells from oxida-
tive damage, enhance collagen production, and improve skin
elasticity, thereby reducing wrinkles and improving skin
hydration. In diabetes management, the antioxidants in M.
alba protect pancreatic 3 cells from oxidative damage, enhance
insulin sensitivity,'® and mitigate complications associated
with diabetes, with rutin and chlorogenic acid playing partic-
ularly important roles in improving glucose metabolism and
reducing oxidative stress-induced damage.

Overall, Morus alba rich array of antioxidant compounds
makes it a valuable plant for protecting against oxidative
stress-related diseases, including cardiovascular diseases,
neurodegenerative disorders, cancer, aging, and diabetes,
underscoring its importance in both traditional and modern
medicines.

Anti-Inflammatory Benefits

Morus alba, or white mulberry, is known for its substantial
anti-inflammatory benefits, largely due to the bioactive
compounds found in its leaves, fruits, bark, and roots. Fla-
vonoids such as quercetin, kaempferol, and rutin play crucial
roles in modulating the inflammatory response. Quercetin is
a potent anti-inflammatory agent that inhibits the produc-
tion of proinflammatory cytokines like TNF-q, IL-1p, and IL-
6, and reduces the activity of inflammatory enzymes such as
cyclooxygenase (COX) and lipoxygenase (LOX), which in turn
decreases the synthesis of inflammatory mediators like
prostaglandins and leukotrienes. Kaempferol exhibits strong
anti-inflammatory effects by downregulating the expression
of inflammatory genes and inhibiting the nuclear factor-
kappa B (NF-kB) pathway, a key regulator of inflammation,
leading to reduced production of proinflammatory cytokines
and enzymes.'® Rutin also contributes by scavenging free
radicals, inhibiting the release of proinflammatory cyto-
kines, and reducing the infiltration of inflammatory cells
into tissues.

Phenolic compounds like chlorogenic acid further enhance
Morus alba’s anti-inflammatory properties. Chlorogenic acid
reduces inflammation by inhibiting the production of proin-
flammatory cytokines and enzymes and blocking the NF-kB
pathway, thereby reducing the expression of inflammatory
genes. Additionally, the alkaloid morusin and terpenoids like
betulinic acid exhibit significant anti-inflammatory activities,
contributing to the overall anti-inflammatory effects of Morus
alba. These bioactive compounds collectively help in modulat-
ing the inflammatory response, reducing chronic inflamma-
tion, and providing protection against various inflammatory
diseases, making Morus alba a valuable plant for managing
inflammation and its associated conditions.?°

Anticancer Potential

Morus alba, commonly known as white mulberry, exhibits
significant anticancer potential due to a variety of bioactive
compounds found in its leaves, fruits, bark, and roots. Among
these, flavonoids such as quercetin, kaempferol, and rutin
play a pivotal role. Quercetin, for example, induces apoptosis



(programmed cell death) in cancer cells, inhibits cell prolif-
eration, and disrupts various signaling pathways crucial for
cancer growth. Kaempferol also promotes apoptosis, inhibits
angiogenesis (the formation of new blood vessels that feed
tumors), and hampers the metastatic spread of cancer cells.
Rutin contributes by enhancing the antioxidant defense
system, which helps protect against DNA damage and the
subsequent development of cancer.?!

Phenolic compounds like chlorogenic acid and gallic acid add
to the anticancer effects of Morus alba. Chlorogenic acid inhibits
the proliferation of cancer cells and induces apoptosis, while
gallic acid has been shown to disrupt cancer cell cycles and
promote cell death. Additionally, the stilbenoid resveratrol,
found in the roots and bark, is known for its ability to inhibit
cancer cell growth, induce apoptosis, and prevent metastasis.
Resveratrol's multifaceted mechanisms include modulating
various molecular pathways, such as the NF-kB pathway, which
is involved in cell survival and inflammation.?

Furthermore, alkaloids such as morusin exhibit strong anti-
cancer properties by inducing apoptosis, inhibiting cell migra-
tion, and reducing tumor growth. Terpenoids like betulinic acid
also contribute by promoting cancer cell death and inhibiting
tumor development. Collectively, these compounds in Morus
alba not only inhibit cancer cell growth and proliferation but
also enhance the body’s natural defenses against cancer pro-
gression. The diverse and potent anticancer properties of M. alba
make it a promising candidate for further research and potential
therapeutic use in cancer prevention and treatment.

Cardiovascular Health
Morus alba, or white mulberry, offers significant benefits for
cardiovascular health, thanks to the various bioactive com-
pounds present in its leaves, fruits, bark, and roots. Flavonoids
such as quercetin, kaempferol, and rutin are particularly
beneficial for heart health. Quercetin helps reduce blood
pressure by improving endothelial function and relaxing blood
vessels. It also inhibits the oxidation of LDL cholesterol, a key
step in the development of atherosclerosis. Kaempferol con-
tributes by reducing inflammation and preventing the forma-
tion of blood clots, thereby lowering the risk of heart attacks
and strokes. Rutin enhances capillary strength and improves
blood circulation, further supporting cardiovascular health.??
Phenolic acids, including chlorogenic acid and gallic acid,
also play crucial roles in maintaining heart health. Chloro-
genic acid reduces blood pressure and improves lipid me-
tabolism, thereby decreasing the risk of cardiovascular
diseases. Gallic acid exhibits strong antioxidant properties,
protecting the heart from oxidative stress and reducing
inflammation. Additionally, stilbenoids like resveratrol,
found in the roots and bark, are known for their cardiopro-
tective effects. Resveratrol improves endothelial function,
reduces oxidative stress, and has anti-inflammatory proper-
ties, all of which contribute to better heart health.?*
Alkaloids such as morusin and terpenoids like betulinic
acid further enhance the cardiovascular benefits of M. alba.
Morusin helps lower blood pressure and cholesterol levels,
while betulinic acid has anti-inflammatory and lipid-lower-
ing effects. Collectively, these compounds in M. alba work
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synergistically to improve endothelial function, reduce oxi-
dative stress and inflammation, lower blood pressure and
cholesterol levels, and prevent the formation of atheroscle-
rotic plaques. These combined actions make M. alba a
valuable natural remedy for supporting and maintaining
cardiovascular health.

Neuroprotective Effects

Morus alba, or white mulberry, demonstrates significant neuro-
protective effects due to its rich array of bioactive compounds,
which include flavonoids, phenolic acids, alkaloids, and terpe-
noids. Flavonoids such as quercetin, kaempferol, and rutin are
particularly effective in protecting the nervous system. Querce-
tin has been shown to cross the blood-brain barrier, where it
acts as a potent antioxidant, scavenging free radicals and
reducing oxidative stress, a key factor in neurodegenerative
diseases like Alzheimer’s and Parkinson’s diseases.?® Kaemp-
ferol also exhibits strong antioxidant properties and has been
found to inhibit neuroinflammation by downregulating proin-
flammatory pathways, thus protecting neurons from damage.

Phenolic acids, including chlorogenic acid and gallic acid,
contribute significantly to the neuroprotective benefits of
Morus alba. Chlorogenic acid enhances cognitive function by
improving cerebral blood flow and reducing inflammation in
the brain. Gallic acid protects against neurotoxicity and
oxidative stress, further safeguarding neuronal health. Ad-
ditionally, alkaloids such as morusin have demonstrated
neuroprotective properties by reducing neuroinflammation
and preventing neuronal apoptosis.

Terpenoids like betulinic acid add another layer of protec-
tion. Betulinic acid has been shown to exert neuroprotective
effects through its anti-inflammatory and antioxidant activi-
ties, which help maintain the integrity of neurons and support
brain function. Collectively, these compounds in Morus alba
protect against oxidative damage, reduce neuroinflammation,
enhance cognitive function, and prevent neuronal cell death.?®
These effects make Morus alba a promising natural agent for
the prevention and management of neurodegenerative dis-
eases, as well as for the overall maintenance of brain health.

Hepatoprotective Activity
Morus alba, commonly known as white mulberry, exhibits
significant hepatoprotective activity due to its rich content of
bioactive compounds, including flavonoids, phenolic acids,
alkaloids, and terpenoids. Flavonoids such as quercetin,
kaempferol, and rutin play a critical role in protecting the
liver. Quercetin’s antioxidant properties help neutralize free
radicals, reducing oxidative stress and preventing liver cell
damage. Kaempferol enhances this protective effect by inhib-
iting inflammation and promoting the regeneration of hep-
atocytes, the functional cells of the liver. Rutin also contributes
by strengthening the liver’s antioxidant defense system and
reducing lipid peroxidation, which can damage liver cells.
Phenolic acids, such as chlorogenic acid and gallic acid,
further enhance the hepatoprotective effects of Morus alba.
Chlorogenic acid helps by inhibiting fat accumulation in the
liver and improving lipid metabolism, thereby preventing
nonalcoholic fatty liver disease (NAFLD). Gallic acid offers

Chinese Medicine and Natural Products Vol. 4 No. 4/2024 © 2024. The Author(s).
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strong antioxidant and anti-inflammatory properties, pro-
tecting the liver from toxins and supporting its detoxification
processes. Alkaloids like morusin also play a crucial role in
liver protection by reducing liver inflammation and prevent-
ing hepatocyte apoptosis (cell death).?’

Terpenoids such as betulinic acid add an additional layer
of liver protection. Betulinic acid has been shown to possess
potent anti-inflammatory and antioxidant properties, which
help in protecting liver cells from damage caused by toxins,
drugs, and other harmful substances. Collectively, these
compounds in Morus alba work synergistically to enhance
liver function, reduce oxidative stress and inflammation, and
prevent liver cell damage.?® These protective effects make M.
alba a valuable natural remedy for maintaining liver health
and preventing liver diseases.

Antimicrobial Properties
Morus alba, commonly known as white mulberry, possesses
notable antimicrobial properties, attributed to a diverse
array of bioactive compounds in its leaves, fruits, bark, and
roots. Flavonoids such as quercetin, kaempferol, and rutin
play a pivotal role in these antimicrobial activities. Quercetin,
for instance, disrupts the cell walls of bacteria and inhibits
their growth, while kaempferol exhibits broad-spectrum
antimicrobial effects against various bacterial and fungal
strains by interfering with their cellular processes. Rutin
enhances these effects by damaging microbial cell mem-
branes and inhibiting their ability to replicate.?®

Phenolic acids, such as chlorogenic acid and gallic acid,
also contribute significantly to the antimicrobial properties
of Morus alba. Chlorogenic acid disrupts microbial cell walls

Table 2 Market product containing plant parts Morus alba
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and inhibits the synthesis of essential proteins and nucleic
acids, thereby preventing microbial growth. Gallic acid,
known for its strong antibacterial and antifungal activities,
targets multiple microbial pathways, making it difficult for
pathogens to develop resistance.

Alkaloids like morusin add another layer of antimicrobial
defense. Morusin has been shown to possess potent antibacte-
rial and antifungal properties, disrupting microbial membranes
and inhibiting their metabolic activities. Terpenoids such as
betulinic acid further enhance the antimicrobial potential of M.
alba. Betulinic acid has been found to exert strong effects against
a variety of pathogens by disrupting their cell membranes and
interfering with their energy production processes.?’

Collectively, these bioactive compounds in Morus alba
work synergistically to inhibit the growth and proliferation
of awide range of bacteria, fungi, and other pathogens.3’ The
plant’s antimicrobial properties make it a valuable natural
remedy for treating infections and promoting overall health.
These effects also highlight the potential of Morus alba as a
source of new antimicrobial agents for use in both traditional
and modern medicine.3’ In ~Table 2, the authors list the
marketed products that contain parts of the Morus alba.

Conclusion

Morus alba, or white mulberry, stands out as a plant with
multifaceted health benefits, supported by its rich composition
of bioactive compounds. Its antioxidant properties, derived
from flavonoids, phenolic acids, and terpenoids, help combat
oxidative stress and protect against various diseases. The plant’s
anti-inflammatory effects further enhance its therapeutic

Product category Description

Details

Nutritional supplements

White mulberry leaves, fruits, and bark are
used in dietary supplements for their
potential health benefits

Uses: blood sugar regulation, antioxidant properties,
weight management, cardiovascular health
Forms: capsules, powders, extracts

Herbal teas

Dried white mulberry leaves are used to
make herbal teas

Benefits: may improve digestion, reduce blood sugar
levels, support weight loss

Preparation: leaves are dried, then steeped in hot
water

Mulberry fruit products

The fruits are consumed fresh or used in
various products for their sweet taste and
nutritional value

Products: jams, jellies, wines, dried fruits, smoothies,
syrups

Nutritional value: high in vitamins (C, K), fiber,
antioxidants

Silk production

The leaves are the primary food source for
silkworms, making the plant essential for
silk production

Process: leaves are harvested and fed to silkworms,
which produce silk fibers
Regions: major in China, India, Thailand, and Brazil

Traditional medicine

Various parts of the white mulberry plant
are used in traditional medicine, especially
in Chinese medicine

Conditions treated: diabetes, high blood pressure,
high cholesterol, joint pain, respiratory issues
Forms: decoctions, powders, extracts

Cosmetic products

Extracts from the white mulberry plant are
used in skincare and cosmetic products

Effects: Antiaging, skin brightening, anti-
inflammatory, moisturizing
Products: creams, serums, lotions, masks

Animal feed

The leaves are used as fodder for livestock,
particularly in regions where the plant is
cultivated

Benefits: high nutritional content for livestock
(proteins, vitamins, minerals)
Usage: fed directly or mixed with other feed
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potential, offering relief from chronic inflammation and related
conditions. Morus alba’s anticancer properties, highlighted by
its ability to induce apoptosis and inhibit tumor growth, posi-
tion it as a promising candidate for cancer prevention and
treatment. Its cardiovascular benefits, through improved endo-
thelial function and lipid metabolism, contribute to overall heart
health. Additionally, the neuroprotective effects of M. alba
safeguard the brain from oxidative damage and neuroinflam-
mation, supporting cognitive function and protecting against
neurodegenerative diseases. The plant also exhibits hepatopro-
tective activity, enhancing liver health and preventing damage
from toxins and oxidative stress. Finally, the antimicrobial
properties of M. alba make it an effective natural remedy against
a wide range of pathogens. Collectively, these diverse health
benefits underscore the importance of M. alba in both tradi-
tional and modern medicine, highlighting its potential as a
valuable natural therapeutic agent.

At present, there are still many shortcomings in the
research on the chemical composition and medicinal value
of Morus alba, including the need for further improvement
of their mechanism of action, and the need for further
verification of their safety and effectiveness in clinical
applications. Future research should delve into the chemical
composition and medicinal value of Morus alba, and evalu-
ate their safety and effectiveness in clinical applications; At
the same time, it is necessary to have a precise understand-
ing of the synthesis and regulation pathways of active
ingredients, and cultivate variety resources rich in active
substances in various parts, explore more effective and
efficient extraction methods, and provide more reliable
theoretical basis for the development and application of
medicinal active substances in Morus alba.
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