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Objective: This review examines the efficacy of local medicinal plants in Nigeria
for managing diabetes mellitus, focusing on their effects on glucose metabolism,
insulin sensitivity, and physiological parameters.

diabetes mellitus, ginger. Materials and methods: Four commonly used plants, Aloe vera, bitter leaf (Vernonia
amygdalina), bitter lemon (Citrus aurantium), and ginger (Zingiber officinale), were
scrutinized for their potential therapeutic effects.

Results: The literature review revealed numerous studies exploring the antidiabet-
ic properties of these plants, including their ability to lower blood glucose levels,
improve insulin sensitivity, and modulate various physiological parameters associ-
ated with diabetes.

Conclusion: The findings suggest promising avenues for utilizing local medicinal
plants in diabetes management, although further research, including clinical trials,
is warranted to validate their efficacy and safety.

Introduction

Diabetesisachronic metabolic disorder characterized
by high blood glucose levels caused by impaired insulin
synthesis, action, or both. This disease has become
a primary global health concern, affecting millions of
people around the world. According to the International
Diabetes Federation (IDF), around 463 million persons
had diabetes in 2019, with this figure expected to climb
to 700 million by 2045.* Diabetes prevalence is impacted
by several factors, including genetics, age, ethnicity, and
lifestyle choices.? While genetic predisposition is essential
in diabetes development, lifestyle variables have emerged
as significant predictors of its onset and progression.>* A
Sedentary lifestyle, poor eating habits, and obesity have
all been linked to an increased risk of acquiring type 2
diabetes.>® Furthermore, physical inactivity contributes
significantly to the increased prevalence of diabetes.
Sedentary behavior and a lack of regular physical activity
have been associated with insulin resistance, poor glucose
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diabetes, the pancreas fails to produce insulin, resulting in
uncontrolled hyperglycemia. Type 2 diabetes, on the other
hand, is distinguished by insulin resistance, in which the
body’s cells become less receptive to insulin action. Insulin
resistance is frequently associated with reduced insulin
secretion.

Diabetes has far-reaching systemic consequences
in addition to its effects on glucose metabolism. Chronic
hyperglycemia can result in both microvascular and
macrovascular repercussions, such as retinopathy,
nephropathy, neuropathy, and cardiovascular disease.
Oxidative stress, inflammation, and endothelial dysfunction
are the underlying causes.®

Despite advancements in medical interventions,
managing diabetes remains a significant challenge.
While conventional treatment options such as insulin
therapy and oral hypoglycemic agents are available,
they may be associated with adverse effects and limited
efficacy.’ Therefore, there is a need to explore alternative
approaches to diabetes management. This review aims to
investigate the potential use of some selected medicinal
plants in diabetes management and evaluate their effects
on glucose control, insulin sensitivity, and other relevant
physiological parameters.

This review will contribute to the growing knowledge
of using medicinal plants in diabetes management,
which may provide additional treatment options for
individuals with diabetes. Secondly, investigating bioactive
compounds and their mechanisms of action can shed
light on the physiological pathways involved in glucose
regulation, potentially leading to developing novel
therapeutic approaches. Additionally, evaluating potential
side effects or adverse reactions associated with medicinal
plant extracts will provide valuable insights into their
safety profile.

This review justifies the need for alternative and
complementary approaches to diabetes management.
Conventional treatment options for diabetes have
limitations, including side effects and variable efficacy.
Medicinal plants in diabetes management offer a potential
avenue for developing safer and more effective therapeutic
interventions. By exploring the impact of medicinal
plant extracts on glucose control, insulin sensitivity, and
related physiological parameters, this review will provide
scientific evidence for their potential utility in diabetes
management, ultimately benefiting individuals with
diabetes and healthcare providers seeking additional
treatment options.

Medicinal plants

Medicinal plants have been used in traditional
medicine systems for centuries to manage diabetes.
These plants contain bioactive compounds that may exert
anti-diabetic effects by various mechanisms, including
enhancing insulin secretion, improving insulin sensitivity,
and reducing postprandial glucose levels.’® Research on
medicinal plants for diabetes management has gained
momentum recently. Studies have investigated the
bio-active compounds present in these plants, their

mechanisms of action, and their potential as adjuvant
therapy in diabetes management.?*°

Medicinal plants with anti-diabetic activities
Aloe vera

Aloe vera (Aloe barbadensis miller) is a widely
recognized medicinal plant used for centuries in traditional
medicine systems. Its gel, extracted from the leaves,
contains various bioactive compounds that have shown
potential in managing diabetes mellitus.

Traditional use of aloe vera

1. Wound healing: Aloe vera has long been
recognized for its wound-healing properties. The aloe vera
leaf gel contains polysaccharides, such as acemannan,
which have been shown to accelerate wound healing
by promoting collagen synthesis and enhancing the
proliferation of fibroblasts.! The gel can be topically applied
to minor burns, cuts, and abrasions to promote healing
and reduce inflammation.*?

2. Skin conditions: Aloe vera has been used
traditionally to alleviate various skin conditions, including
sunburn, psoriasis, and dermatitis. The aloe vera gel possesses
anti-inflammatory and moisturizing properties, which can
help soothe irritated skin and reduce redness.*® It may also
aid in the regeneration of skin cells and the repair of damaged
tissues.!! Topical application of aloe vera gel is effective
in reducing the symptoms of psoriasis and improving the
overall condition of the skin.***

3. Digestive health: Aloe vera has a long history of
use in traditional medicine for digestive ailments, including
constipation, indigestion, and irritable bowel syndrome
(IBS). The aloe vera gel contains anthraquinone compounds,
such as aloin, which have laxative properties and can
help relieve constipation.'® Additionally, aloe vera gel has
been shown to have anti-inflammatory effects on the
digestive tract, which may benefit individuals with IBS or
inflammatory bowel disease.'’

4. Immune system support. Aloe vera has been
traditionally used to support immune function. The
aloe vera gel contains bioactive compounds, including
polysaccharides and antioxidants, which have
immunomodulatory effects.’®* These compounds can
enhance the activity of immune cells and promote the
production of antibodies, thus supporting the body’s
defense against pathogens.!!

Aloe vera bioactive compounds and mechanisms of action

Aloe vera gel contains several bioactive compounds,
including polysaccharides, anthraquinones, flavonoids,
and phytosterols. These compounds are believed to
contribute to the plant’s therapeutic properties in diabetes
management.

Polysaccharides present in aloe vera, such as
acemannan, have been shown to possess immunomodulatory
and anti-inflammatory effects. They may help improve
insulin  sensitivity by reducing chronic low-grade
inflammation, often associated with insulin resistance.?®
Additionally, polysaccharides may stimulate insulin release
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from pancreatic beta cells, promoting glucose uptake by
peripheral tissues.!

Anthraquinones, such as aloin and emodin, found
in aloe vera, have exhibited antioxidant and anti-
inflammatory properties. These compounds may help
protect pancreatic beta cells from oxidative stress and
inflammation, preserving their function and insulin
production.®

Flavonoids in aloe vera, including quercetin and
kaempferol, possess antioxidant and anti-inflammatory
activities.? They may improve insulin sensitivity by
reducing oxidative stress and inflammation in insulin-
target tissues.?

Phytosterols, such as beta-sitosterol, are plant-
derived compounds found in aloe vera. They have been
shown to enhance insulin sensitivity by modulating cellular
signaling pathways involved in glucose metabolism.?

Aloe vera impact on insulin sensitivity and insulin secretion

Studies have investigated the impact of aloe vera
extracts on insulin sensitivity and secretion. Animal
and in vitro studies have shown that aloe vera gel or its
components can improve insulin sensitivity by enhancing
glucose uptake and utilization in peripheral tissues.!**®
Aloe vera extracts have also been reported to stimulate
insulin secretion from pancreatic beta cells, potentially
contributing to improved glycemic control.!

However, it is essential to note that human clinical
trials investigating the effects of aloe vera on insulin
sensitivity and insulin secretion in individuals with diabetes
are limited. Further research is necessary to establish
aloe vera supplementation’s specific dosage, duration,
and efficacy in improving human insulin sensitivity and
secretion.

Previous studies on the anti-diabetic effect of aloe Vera

Dede et al. studied Aloe vera’s antihyperglycemic and
histological effects in an alloxan-induced diabetic Wistar
rat model.?° Their findings showed that 100 mg/kg, 200
mg/kg, and 400 mg/kg of aloe vera dramatically lowered
blood glucose levels dose-dependently. In an alloxan-
induced diabetic Wistar rat model, aloe vera displayed
antihyperglycemic effects and retained organ histology,
indicating its promise as an alternative or complementary
therapy for diabetes control.

Also, Arora et al. evaluated the effect of aloe
vera on diabetes-induced nephropathy in rats in
another investigation.?® Streptozotocin (STZ) (55 mg/kg
intraperitoneally once) was given to rats to establish
experimental diabetes mellitus. Treatment with aloe vera
(300 mg/kg/day orally) was found to be more effective
against diabetes-induced nephropathy and renal oxidative
stress than the reference drug, lisinopril (1 mg/kg/day
orally). Aloe vera (300 mg/kg/day orally) medication
may have averted the development of diabetes-induced
nephropathy by lowering lipid levels, reducing renal
oxidative stress, and providing a direct renoprotective
effect.?

Potential side effects or adverse reactions of aloe vera

While aloe verais generally considered safe for topical
use and ingestion in moderate amounts, there have been
reports of potential side effects and adverse reactions
associated with its use for diabetes management.?

Oral aloe vera extracts may cause gastrointestinal
disturbances, such as diarrhea, abdominal cramps,
and electrolyte imbalances.® Prolonged and excessive
use of aloe vera can also lead to a laxative effect due to
the presence of anthraquinones, which may result in
electrolyte depletion and dehydration.®

Furthermore, individuals who are on medication
for diabetes or other medical conditions should exercise
caution when using aloe vera extracts, as they may
interact with certain medications, affecting their efficacy
or increasing the risk of adverse effects.?

Bitter leaf

Bitter leaf (Vernonia amygdalina) is a plant widely
recognized for its medicinal properties and is commonly
used in traditional African medicine systems. It belongs
to the Asteraceae family and is known by various names,
including “Onugbu” in Igbo and “Ewuro” in Yoruba. Due to
its bioactive compounds and therapeutic properties, bitter
leaf has gained attention for its potential role in managing
diabetes mellitus.

Traditional use of bitter leaf

1. Digestive health: Bitter leaf has been traditionally
used to support digestive health and alleviate
gastrointestinal issues. It is known for its bitter taste,
which stimulates the production of digestive enzymes and
promotes healthy digestion.?* Bitter leaf extracts have
been found to possess antidiarrheal properties and can
help reduce the frequency and severity of diarrhea.??

2. Fever and malaria: Bitter leaf has been used
traditionally to manage fever and malaria. Studies
have shown that bitter leaf extracts possess antipyretic
properties and can help reduce body temperature during
fever. Bitter leaf extracts have also exhibited antimalarial
activity against Plasmodium falciparum, the parasite
responsible for malaria.?®

3. Diabetes management: Bitter leaf has been
traditionally used to regulate blood sugar levels and
manage diabetes. Research has shown that bitter leaf
extracts can lower blood glucose levels by enhancing
insulin secretion and sensitivity. Bitter leaf extracts have
also demonstrated antioxidant properties, which can
help protect against oxidative stress associated with
diabetes.””*

4. Anti-inflammatory and antioxidant effects: Bitter
leaf contains bioactive compounds, including flavonoids
and phenolic compounds, with anti-inflammatory and
antioxidant properties. These properties contribute to its
traditional use for inflammation-related conditions, such
as arthritis and rheumatism. In experimental studies,
Bitter leaf extracts inhibit inflammatory mediators and
reduce oxidative stress.?
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Bitter leaf bioactive compounds and mechanisms of action

Bitter leaf contains diverse bioactive compounds
that contribute to its medicinal properties. Some
essential compounds identified in bitter leaves include
sesquiterpene lactones, flavonoids, alkaloids, phenolic
compounds, and steroids.

Sesquiterpene lactones, such as vernodalin and
vernolide, are prominent bioactive compounds in bitter
leaves. These compounds possess anti-inflammatory,
antioxidant, and immunomodulatory properties. They
have been reported to inhibit the production of pro-
inflammatory cytokines, which could contribute to the
prevention of chronic low-grade inflammation often
associated with insulin resistance.*

Flavonoids, including luteolin and quercetin, are
present in bitter leaves and exhibit antioxidant and anti-
inflammatory effects. These compounds have been shown
to enhance insulin signaling, improve glucose uptake, and
protect pancreatic beta cells from oxidative stress.?"%?

Alkaloids, such as vernonioside B1, are bioactive
compounds in bitter leaves. They have demonstrated
hypoglycemic effects and may contribute to improving
insulin sensitivity.

Phenolic compounds, such as caffeic acid and
chlorogenic acid, possess antioxidant properties and may
help reduce oxidative stress in diabetes. They have also
shown potential in modulating glucose metabolism and
insulin sensitivity.3%3

Steroids, including beta-sitosterol, have been
identified in bitter leaf and may contribute to its
antidiabetic effects. Beta-sitosterol has been reported to
enhance insulin sensitivity and improve glucose uptake in
peripheral tissues.*

Bitter leaf impact on insulin sensitivity and insulin secretion

Research has investigated the impact of bitter leaf
extracts on insulin sensitivity and secretion. Animal and
in vitro studies have shown that bitter leaf extracts can
improve insulin sensitivity by enhancing glucose uptake in
skeletal muscle and adipose tissue.3? These extracts have
also been reported to stimulate insulin secretion from
pancreatic beta cells, potentially contributing to improved
glycemic control.?

Previous studies on the anti-diabetic effect of bitter leaf

Vernonia amygdalina aqueous leaf extract was
studied for its hypoglycemic impact in diabetic rats by
Johnbull et al.3* Over seven days, normal and diabetic rats
were given three doses of the extract (100, 200, and 400
mg/kg). The 400 mg/kg dose reduced fasting blood sugar
levels from 494.83 mg/dL to 81 mg/dL, the 200 mg/kg
dose decreased levels from 382.33 mg/dL to 98 mg/dL,
and the 100 mg/kg dose brought levels down to 110 mg/
dL. The extract also substantially affected rats’ body weight
and other biochemical and hematological parameters,
suggesting its potent hypoglycemic activity.

Nwaoguikpe et al.* investigated the effect of bitter
leaf extract (Vernonia amygdalina) on blood glucose levels
in diabetic rats. Vernonia amygdalina (bitter leaf) plant

extract was given to rats orally at doses of 2%, 4%, 6%, 8%,
and 10% before meals for 5, 10, and 15 days, respectively,
after which blood samples were collected and analyzed
for glucose levels using enzymatic methods. Blood
glucose levels dropped dramatically from a mean of 4.44
0.2 mmol/L to 1.66 0.2 mmol/L. The reduction in blood
glucose levels seen in rats after administration of the plant
extract implies that the plant extract has anti-diabetic,
anti-hyperglycemic, and hypoglycemic actions on alloxan-
induced diabetic rats.

Potential side effects or adverse reactions of bitter leaf

Bitter leaf is generally considered safe for
consumption when used in moderate amounts. However,
there are potential side effects and precautions to consider.
Bitter leaves may cause gastrointestinal discomfort in
some individuals, including abdominal pain, diarrhea, or
nausea.*? It is important to note that individual tolerances
may vary, and everyone does not experience these side
effects.

Bitter leaf extracts have been reported to have
uterine stimulant effects and may induce contractions.
Therefore, pregnant women should avoid the excessive
consumption of bitter leaves.

Bitter melon

Bitter melon (Momordica charantia), also known as
bitter gourd or karela, is a tropical vine that belongs to the
Cucurbitaceae family. It is widely cultivated and consumed
in various parts of the world, including Asia, Africa, and
the Caribbean. Bitter melon is renowned for its medicinal
properties and has been traditionally used for centuries
to manage various health conditions, including diabetes
mellitus.®®

Traditional use of bitter melon

1. Blood sugar regulation: Bitter melon has been
traditionally used to help regulate blood sugar levels and
manage diabetes. Research has shown that bitter melon
extracts contain bioactive compounds, including charantin,
polypeptide-p, and vicine, which possess hypoglycemic
properties.’® These compounds have been found to increase
insulin sensitivity, stimulate glucose uptake, and inhibit
glucose production in the liver.363’

2. Digestive health: Bitter melon has traditionally
been used to support digestive health and alleviate gastro-
intestinal issues. It has been reported to possess anti-ulcer
properties and can help protect the gastric mucosa from
damage. Bitter melon extracts have also demonstrated
anti-inflammatory effects in the gastrointestinal tract,
which may help reduce symptoms of inflammatory bowel
disease.?®%

3. Antioxidant and anti-inflammatory effects: Bitter
melon contains various bioactive compounds, including
flavonoids, phenolic compounds, and triterpenoids, which
possess antioxidant and anti-inflammatory properties.®
These properties contribute to its traditional use as an anti-
aging remedy and for the management of inflammatory
conditions such as arthritis.*3¢
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4. Immune system support: Bitter melon has been
traditionally used to support immune function. Studies
have shown that bitter melon extracts can enhance the
activity of immune cells, such as natural killer (NK) cells
and macrophages, which play a crucial role in immune
defense. Bitter melon extracts have also exhibited anti-
bacterial and antiviral properties, possibly contributing to
their traditional use for infectious diseases.****

Bitter melon bioactive compounds and mechanisms of action

Bitter melon contains various bioactive compounds
that contribute to its therapeutic effects. Some essential
compounds identified in bitter melon include charantin,
polypeptide-p, vicine, momordicin, and various flavonoids
and phenolic compounds.

Charantin, one of the major bioactive compounds in
bitter melon, is believed to contribute to its anti-diabetic
properties. It has been found to exhibit hypoglycemic
effects by increasing glucose uptake and utilization
in peripheral tissues and inhibiting intestinal glucose
absorption.** Charantin stimulates insulin release from
pancreatic beta cells, promoting better glycemic control.*

Polypeptide-p is a bioactive compound found in
bitter melon that mimics the action of insulin. It reduces
blood glucose levels through enhanced glucose uptake by
peripheral tissues and suppression of glucose production
in the liver.** Polypeptide-p has antioxidant properties
and may help protect pancreatic beta cells from oxidative
damage.”

Vicine, another compound present in bitter melon,
has been reported to possess hypoglycemic activity. It may
enhance glucose utilization and reduce hepatic glucose
production, improving glycemic control.*®

Momordicin is a type | ribosome-inactivating protein
found in bitter melon. It has been shown to have antiviral,
antitumor, and immunomodulatory effects.* While its
directimpact on diabetes management is not well-studied,
its overall health benefits may indirectly contribute to
better metabolic health.

Bitter melon also contains various flavonoids and phenolic
compounds with antioxidant and anti-inflammatory
properties. These compounds may help reduce oxidative
stress, inflammation, and insulin resistance, improving
insulin sensitivity and glycemic control.*

Bitter melon impact on insulin sensitivity and insulin secretion

Studies have explored the impact of bitter melon
extracts on insulin sensitivity and secretion. Animal and
in vitro studies have shown that bitter melon extracts
can improve insulin sensitivity by enhancing glucose
uptake in peripheral tissues, such as skeletal muscle and
adipose tissue.” These extracts have also been reported
to stimulate insulin secretion from pancreatic beta cells,
improving glycemic control.*

Several clinical studies have investigated the effects
of bitter melon on insulin sensitivity and glycemic control
in individuals with diabetes. These studies have shown
mixed results, with some demonstrating improvements

in insulin sensitivity and glycemic markers while others
have reported no significant effects.**“® It is important to
note that the dosages and preparations of bitter melon
extracts can vary across studies, which may contribute to
the differences in outcomes.

Further research, including well-designed clinical
trials, is needed to determine the optimal dosages,
preparations, and long-term effects of bitter melon
supplementation on insulin sensitivity and secretion in
individuals with diabetes.

Previous studies on the anti-diabetic effect of bitter melon

According to research by Mohammady et al.* on the
effect of Momordica charantia extract on glucose tolerance
and some biochemical parameters in alloxan-induced
diabetes, comparing it to the impact of rosiglitazone
maleate, an oral hypoglycemic drug, and to suggest the
possible mechanisms of its action.?®* Rats were divided
into 5 groups: normal control, rats received bitter melon,
diabetic control, diabetic treated with rosiglitazone (4 mg/kg
BW), and the diabetic received Momordica charantia
(300 mg/kg BW). After 4 weeks, significantly increased
insulin release from the pancreas and serum insulin
level, increased glucose uptake by rat diaphragm, and
decreased intestinal glucose absorption (p<0.05). Bitter
melon treatment of diabetic rats resulted in significant
hypoglycemic and hypolipidemic effects as compared
to rosiglitazone (p<0.05). Anti-diabetic effects of bitter
melon may include increasing insulin release and serum
insulin, increasing glucose uptake by muscles, decreasing
intestinal glucose absorption, and having a hypolipidemic
effect.

Potential side effects or adverse reactions of bitter melon

Bitter melon is generally considered safe for
consumption when used in moderation. However, there
are potential side effects and precautions to consider.

Bitter melon has a naturally bitter taste, which some
people may find unpleasant. Excessive bitter melon or its
extracts may cause gastrointestinal discomfort, including
abdominal pain, diarrhea, or nausea.”’

Individuals who are pregnant or breastfeeding
should exercise caution when consuming bitter melon
due to its potential uterine stimulant effects.® It is
advisable to consult with a healthcare professional before
incorporating bitter melon extracts into the diabetes
management regimen. Bitter melon may interact with
certain medications, including antidiabetic medicines,
leading to hypoglycemia. Therefore, individuals taking
drugs for diabetes should monitor their blood glucose
levels closely and consult with a healthcare professional
before using bitter melon extracts.*®

Ginger (Zingiber officinal)

Ginger (Zingiber officinale) is a popular spice and
medicinal herb used for centuries in various traditional
medicine systems. It is known for its distinct flavor
and aroma and is widely used in culinary preparations
worldwide. In addition to its culinary uses, ginger has
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gained attention for its potential health benefits, including
its effects on insulin sensitivity and diabetes management .>®

Traditional use of ginger

Ginger (Zingiber officinale) is a widely used spice and
medicinal plant with a long history of traditional use. It
has been utilized in various traditional medicine systems,
including Ayurveda, Traditional Chinese Medicine, and
traditional healing practices in many cultures.**

1. Digestive aid: Ginger has traditionally alleviated
digestive discomfort and promoted digestive health. It is
known for its carminative properties, which help relieve
symptoms such as bloating, gas, and indigestion.? Ginger
has also been used to stimulate appetite and improve
digestion.>® It is often consumed as a tea or in meals to
support digestive function.

2. Nausea and vomiting: Ginger has a long history
of traditional use for reducing nausea and vomiting, including
motion sickness, morning sickness during pregnancy, and
chemotherapy-induced nausea.®* Several studies have
reported the antiemetic (anti-nausea) properties of ginger,
attributing them to its active compounds, such as gingerols
and shogaols.>®

3. Anti-inflammatory and pain relief: Ginger has
been traditionally used for its anti-inflammatory properties
and to relieve pain associated with various conditions.*® It
is believed to inhibit inflammatory pathways and reduce
the production of inflammatory mediators.>” Traditional
use of ginger includes its application topically or consumption
as a tea or in food to alleviate pain associated with arthritis,
muscle soreness, and menstrual cramps.>®

4. Immune support: Ginger has been traditionally
used to support the immune system and protect against
infections. It is believed to possess antimicrobial properties,
including against bacteria and viruses. Traditional use of
ginger includes its consumption as a tea or inclusion in
meals to promote overall immune health. 8

Bioactive compounds and mechanisms of action

Ginger contains a variety of bioactive compounds
that contribute to its pharmacological properties. Some of
the essential compounds found in ginger include gingerols,
shogaols, paradols, zingerones, and various flavonoids.*®

Gingerols are the most abundant bioactive
compounds present in fresh ginger. They possess anti-
inflammatory, antioxidant, and analgesic properties.
Gingerols have been found to inhibit the production of
pro-inflammatory enzymes such as cyclooxygenase (COX)
and lipoxygenase (LOX), thereby reducing inflammation.>”
They also scavenge free radicals and reduce oxidative
stress.®

Shogaols, derived from gingerols during the drying
or cooking process, exhibit similar pharmacological
activities to gingerols. They possess anti-inflammatory and
antioxidant effects and have been suggested to be more
potent than gingerols in specific contexts. &

Paradols are another group of bioactive compounds
found in ginger. They possess antioxidant and anti-
inflammatory properties and have been shown to

modulate signaling pathways involved in inflammation,
such as nuclear factor-kappa B (NF-kB) and mitogen-
activated protein kinases (MAPKs).?

Zingerones, derived from gingerols, also exhibit
antioxidant, anti-inflammatory, and anti-cancer activities.
They have been found to suppress inflammatory mediators
and inhibit the growth of cancer cells through mechanisms
such as cell cycle arrest and induction of apoptosis.®®

Flavonoids in ginger, such as gingerenones
and gingerols, contribute to its antioxidant and anti-
inflammatory effects. They scavenge free radicals, reduce
oxidative stress, and modulate inflammatory pathways,
exerting protective effects on various organs and systems. ¢

These bioactive compounds in ginger collectively
contribute to its beneficial health and disease management
effects.

Ginger impact on insulin sensitivity and insulin secretion

Insulin sensitivity refers to the body’s ability to
respond to insulin and utilize glucose effectively. Impaired
insulin sensitivity is a hallmark of conditions like insulin
resistance and type 2 diabetes. Ginger extracts have been
studied for their potential effects on insulin sensitivity and
secretion.

Animal studies have shown promising results
regarding the impact of ginger on insulin sensitivity. Ginger
supplementation has been found to improve insulin
sensitivity by enhancing glucose uptake in peripheral
tissues and reducing insulin resistance. ®*% These effects
may be mediated by the modulation of various molecular
pathways involved in glucose and lipid metabolism, such
as the insulin signaling pathway and glucose transporter
expression.®

Regarding insulin secretion, ginger has been
reported to have stimulatory effects on pancreatic beta
cells, leading to increased insulin release. 5% This may
contribute to improved glycemic control and regulation of
blood glucose levels.

While animal studies have shown promising
results, clinical studies in humans have provided mixed
findings. Some human studies have reported improved
insulin sensitivity and glycemic control with ginger
supplementation, while others have not observed
significant effects.®®®® Further research, including well-
designed clinical trials, is needed to establish the optimal
dosages, treatment durations, and long-term effects of
ginger supplementation on insulin-related parameters in
individuals with diabetes.®*"°

Previous studies on the anti-diabetic effect of ginger
Al-Azhary et al. conducted a study on diabetic
cholesterol-fed rats to examine the effects of ginger on
blood glucose, lipids, oxidative stress, and early stages
of atherogenesis.”* The rats were divided into control,
diabetic cholesterol-fed, and diabetic cholesterol-fed
rats were administered ginger (25 mg/kg). Diabetes was
induced in both the second and third groups of animals by
intraperitoneal injection with one dose of streptozotocin
(60 mg/kg). After six weeks, ginger administration led
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to a decrease in blood glucose and triglyceride levels.
However, it did not fully restore the increase in cholesterol
and low-density lipoprotein cholesterol levels. Ginger also
reduced malondialdehyde concentration and increased
total plasma antioxidant activity. Electron microscopy
studies showed that ginger improved the cellular changes
in the aortic wall of diabetic cholesterol-fed rats.”?

According to a study by Ojewole et al., administering
an alcoholic extract of ginger orally at a dosage of 800 mg/
kg resulted in a significant reduction in fasting blood sugar
levels in streptozotocin (STZ)-diabetic rats.” The maximum
effect was observed after 4 hours, and blood glucose levels
were reduced by 24-53%, with doses ranging from 100 mg/
kg to 800 mg/kg. Also, a study by Islam and Choi 2008 used
a nicotinamide and low-dose STZ-diabetic rat model.® It
was observed that oral administration of ginger powder
at a dose of 200 mg/kg led to alleviating signs associated
with metabolic syndrome. These signs included reductions
in blood glucose and serum lipids and increased total
antioxidant capacity (TAC).

Potential side effects or adverse reactions of ginger

Ginger is generally considered safe for consumption,
andadversereactionsarerare when consumedin moderate
amounts. However, some individuals may experience mild
gastrointestinal symptoms such as heartburn, bloating, or
diarrhea.”

Ginger may have antiplatelet and anticoagulant
properties, which can affect blood clotting.” Therefore,
individuals taking anticoagulant medications or those
with bleeding disorders should exercise caution and
consult with a healthcare professional before using ginger
supplements.’® In rare cases, allergic reactions to ginger
have been reported. Symptoms may include rash, itching,
swelling, or difficulty breathing.””

Ginger may interact with certain medications,
including antidiabetic medicines, leading to hypoglycemia
or potentiation of their effects.”

Pregnant women and individuals with gallstones or
other gallbladder conditions should also exercise caution
and consult with a healthcare professional before using
ginger supplements, as ginger may affect gallbladder
function or stimulate contractions in pregnant women.”

Conclusion

In conclusion, the review underscores the significant
potential of local medicinal plants in Nigeria for managing
diabetes mellitus. Aloe vera, bitter leaf, bitter lemon, and
ginger have shown promising effects in modulating glucose
metabolism, enhancing insulin sensitivity, and influencing
various physiological parameters associated with diabetes.
However, while the findings are encouraging, more
rigorous research, including clinical trials, is necessary to
validate their efficacy, elucidate underlying mechanisms,
and assess long-term safety profiles. Incorporating
these traditional remedies into mainstream diabetes
management strategies could offer cost-effective and
culturally appropriate interventions to alleviate the
burden of diabetes in Nigeria and similar regions. Further

collaboration between traditional medicine practitioners,
researchers, and healthcare professionals is essential
to harness the full potential of local medicinal plants
in combating diabetes and improving public health
outcomes.
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