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Abstract

Sedentary lifestyles, dietary habits, and genetic factors have led to
metabolic disorders such as diabetes mellitus, obesity, and
cardiovascular diseases becoming major global health concerns. The
conventional pharmacotherapies, while effective, often come with
significant limitations of high cost, adverse effects, and poor patient
compliance. Medicinal plants provide a feasible alternative that is
safer and more economical due to their diverse bioactive
phytochemicals that act synergistically to produce therapeutic
benefits. This review highlights the pharmacological potential of
medicinal plants in the management of metabolic disorders with an
emphasis on mechanisms of action, efficacy, and clinical relevance.

Key botanicals, including Momordica charantia, Vaccinium

angustifolium, Crataegus laevigata, Hoodia gordonii, Trigonella foenum-graecum, Artemisia dracunculus, and

Cinnamomum cassia, have exhibited significant roles in enhancing insulin sensitivity, reducing

hyperglycemia, modulating lipid metabolism, and controlling hypertension. Additionally, Allium

sativum, Coriandrum sativum, and Tribulus terrestris are some of the plants that possess cardioprotective

and antihypertensive activities. Despite encouraging preclinical and clinical results, standardization,

quality control, and toxicity studies still pose challenges for herbal products. Further scientific

validation and integration of traditional knowledge with modern pharmacology will be required to

fully realize the therapeutic potential of medicinal plants in metabolic disorders.

1. INTRODUCTION

Metabolism is termed the net result of the biochemical processes that occur in living organisms that

maintain all the cellular activities to assist life (Agana et al., 2018). To maintain the daily activities,
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these processes are organized into their specific metabolic pathways. These pathways depend upon
the specific enzymes and their substrates to ensure the smooth functioning of the cell. Inborn errors
of metabolism (IEM) are disorders causing due to inactivation or deficiency of a certain enzyme that
takes part in the metabolic pathway (El-Hattab, 2015). Most of these inborn errors of metabolism
occur due to some autosomal recessive manner of inheritance (Afzal et al., 2025). Individually, they
are rare, but collectively, they are common as the overall incident ratio is more than 1:1000.
According to data by the IEM, it detected that newborn screening is up to 1 in 3,234 (Campeau et
al., 2008; Wasim et al., 2023)

There is an increase in the prevalence of metabolic syndrome. These are the cluster of metabolic
disorders. According to the IDF (International Diabetes Federation) 25% of the global population,
especially adults, have metabolic syndrome, and the prevalence is estimated to increase in the next
few decades (O'Neill & O’Driscoll, 2015). It is becoming a major issue in the world, especially in
resource-limited countries like Africa (Nolan et al., 2017; Ashraf et al., 2025). The current approach
to combat metabolic disorders is to provide a good lifestyle and some pharmaceutical drugs that
target the specific metabolic pathway involved in nutrient metabolism (Moller, 2001).The metabolic
disorders are treated by pharmaceutical drugs, but the pharmaceutical drugs are often very expensive
and have poor patient compliance; meanwhile, the patient also suffers from many undesirable
adverse effects. There is an urgent requirement of the complimentary approaches and research and
development to introduce alternatives for the treatment of metabolic disorders. An alternative
approach to treating the metabolic syndrome is the use of medicinal plants. A medicinal plant is
defined as any plant or plant preparation that provides health-promoting, therapeutic relief, and has
a beneficial effect on health (Sofowora, 1996). The healthcare practitioners now accept that
medicinal plants play a vital role in the treatment of metabolic disorders. The use of medicinal plants

is not only confined to developing countries but has now become a billion-dollar industry across the

world (Gurib-Fakim, 2006; Kanwar et al., 2006)
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Metabolic disorders can be treated using medicinal plants because of the presence of the
pharmacodynamic bioactive agents, which provide a synergistic and additive effect (Rodriguez-
Casado, 2016). Most of the pharmaceutical drugs are developed from the medicinal plants based on
local communities’ knowledge and the extraction methods to isolate the active pharmaceutical
ingredient from the plant (Altemimi et al., 2017). A driving factor in the use of medicinal plants is
an understanding that medicinal plants are free of toxicity and the adverse effects when compared
with the pharmaceutical drugs that are used in the treatment of metabolic disorders (Tabasum &
Khare, 2016).

It is necessary to communicate with healthcare professionals and medicinal scientists to aware the
advantages of medicinal plants in the treatment of disorders. Because the medicinal plants are safely
accessible, a good alternative, affordable, and effective in the treatment of metabolic disorders. In
this review, we discuss the importance of medicinal plants and the phytochemicals extracted from
plants used in different regions in the treatment and prevention of metabolic disorders such as

cardiovascular disease, obesity, and diabetes mellitus.

2. Medicinal Plants in Modern Therapy

Metabolic disorders are an important concern because disorders like cardiovascular disorders and
type 2 diabetes have reached an epidemic level worldwide (Boddu et al., 2025). Metabolic disorders
are not like acute diseases, which are caused by pathogens but are very complex disorders that can
develop progressively over the years and vary between the organisms of different ages and character
(Zakir et al., 2022). Botanicals are important factors for the prevention and treatment of metabolic
disorders because they contain a wide variety of biologically active compounds. These biologically
active compounds have various mechanisms of action that accelerate each other and provide
synergistic effects to become more efficacious than the use of a single chemical agent (Figure 1). It is

supposed that almost 1200 plants have been discovered that are effective against diabetes.
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Figure 1: Chemical structures of selected bioactive phytochemicals derived from medicinal

plants with potential therapeutic roles in the management of metabolic disorders
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It is also noted that many of these plants are effective against the risk factors causing metabolic
syndrome, including hypercholesterolemia and hypertension (Marles & Farnsworth, 1995). The
medicinal plant plays a significant role in the traditional as well as modern healthcare system. The
plant preparations have been used for thousands of years and are a source of active pharmaceutical
ingredients in 25% of the marketed pharmaceutical products (Newman & Cragg, 2007). Many

botanicals in modern medicinal studies are associated with the treatment of metabolic syndrome

(Table 1)

Table 1: Selected medicinal plants used in the management of metabolic disorders, along with

their plant types, scientific names, and reported therapeutic effects

Scientific Name of
Plant Name | Plant Type Effect
Plant
Herbaceous Momordica Increase insulin sensitivity, decrease
Bitter melon
vine Charantia glucose, decrease low density lipids,
Lowbush Deciduous Vaccinium Decrease  blood pressure, decrease
blueberry shrub angustifolium glucose, decrease body weight
Shrub or a | Crataegus Decrease blood pressure, decrease low
Hawthorn
Small Tree monogyna,  and | density lipids
Cinnamomum Increase insulin sensitivity, decrease
Cinnamon Tree
verum and | glucose level, decrease blood pressure,
Trigonella Increase insulin sensitivity, decrease
Fenugreek Herb
foenum-graeccum | glucose level, decrease low density lipids,
Russian Artemisia Increase insulin sensitivity, decrease
Herb
tarragon dracunculus glucose level.
Hoodia Shrub Hoodia gordonii | Decrease body weight
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2.1 Momordica charantia L. Bitter melon

This plant belongs to Asian origin and is famous for its antidiabetic properties, and has been
evaluated in various clinical trials (Leung et al., 2009). The trials' results for the medicinal properties
of the bitter melon are inconsistent; however, half of them show positive responses. These
inconsistencies resulted from the improper design of the trials and improper botanical preparations
tested. The largest trials are with bitter melons conducted on 100 patients with type 2 diabetes who
have a baseline criterion and undergo a washout period of oral medication for 3 days. The patients
undergo overnight fasting before consuming the drink, which is made of freshly prepared bitter
melon fruit. The result was seen as a mean reduction of 18% in fasting as well as after-meal blood
sugar levels when the data was observed (Ahmad et al., 1999). Bitter melon not only has antidiabetic
properties, but in various animal models, it is suggested that it has a positive effect on many other
complications, like nephropathy (Grover et al., 2001), enteropathy and neuropathy (Grover et al.,

2002), cataract development and insulin resistance (Rathi et al., 2002).

2.2 Vaccinium angustifolium Aiton: Lowbush blueberry

This plant has various medicinal properties rich in polyphenols. This plant has very high antioxidant
properties, which 4-5 times stronger than those of vitamin C and vitamin E (Shi et al., 2003). The
dosage forms prepared from blueberries are believed to lower the blood glucose level in model
animals, as seen in depancreatized dogs, and in humans (Ferreira et al., 2024). A compound mainly
called myrtillin, which is delphinidine-3-O-glucoside, which is an anthocyanin or red pigment
showing hypoglycemic activity in human found in large quantities in blueberries. In 2009, it was
seen that an anthocyanin-enriched preparation has been found to be effective as a hypoglycemic
agent in diabetic rodent animals, lowering the blood glucose of animals by 51% relative to the

control group, when mixed with bio-enhancing agents (Grace et al., 2009).
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The anthocyanin found in the blueberry shows an anti-obesogenic effect when given with drinking

water in diet-induced obese mice. But the effect is not shown when the preparations are given with

the mouse food (Prior et al., 2010).

2.3 Crataegus laevigata: Hawthorn

The Hawthorn is recognized worldwide in eastern as well as in western medicine. The flowers, leaves,
and fruits are used in the treatment of cardiac failure. The hawthorn is successfully applied in clinical
trials, which is approved by the German Commission E for treatment in patients with stage II heart
failure (Pittler et al., 2008). It is suggested that in separate trials, hawthorn was demonstrated to be
effective and safe in patients with metabolic disorders who were taking hawthorn therapy as a
complementary therapy with other drugs (Walker et al., 2006).

The plant preparations cause lower blood pressure of the body by various mechanisms, including
vasodilation of endothelium through eNOS (an enzyme) activation (Brixius et al., 2006), antioxidant
activity (Tadi¢ et al., 2008), and ACE inhibition (Lacaille-Dubois et al., 2001). The extract of the
Hawthorn exhibits action on lipids. It is suggested that it has a positive effect on dyslipidemia by
preventing the increase of low-density lipids, triglyceride and VLDL-cholesterol level hyperlipidemic

rats (Dehghani et al., 2019).

2.4 Hoodia gordonii: Hoodia

Hoodia is a medicinal plant that is reported to have an anorexic effect. Obesity is the main factor
causing metabolic disorders and insulin resistance. Obesity can be controlled by various approaches,
like reduction in the caloric intake and increasing the body's energy expenditure (Afzal et al., 2025).
Exercise and diet in many cases are not enough and often unsuccessful due to poor compliance.
Hoodia is now widely marketed as an appetite-suppressant and found in many dietary components.
Pregnane glycoside a steroidal component which is extracted from the Hoodia and evident as an

anorectic compound. It is thought that the compound mode of action acts on hypothalamic
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modulation (MacLean & Luo, 2004). Scientists have discovered more than 30 glycosides that have
been separated from Hoodia extract, showing anorexic properties (Shukla et al., 2009). The property
of Hoodia to control obesity is very effective in controlling metabolic disorders and their risk factors.
There is an issue in quality control and the safety of the use of botanicals in weight loss products.

which causes a big hurdle in the proper beneficial use of the herbal drugs (Graf et al., 2010).

2.5 Trigonella foenum-graecum L.: Fenugreek

The medicinal plant is a leguminous herb. Fenugreek is commonly cultivated in Northern Africa
and India. Its seed is used worldwide as a spice in cooking ingredients. The seed contains a good
amount of fiber and protein. This makes it a good hypoglycemic as well as hypocholesterolemia
agent. The hypoglycemic and hypocholesterolemic activity of the fenugreek is recorded in animals
as well as in humans (Roberts, 2011). The Fenugreek has a high fiber content, which causes a
decrease in the rate of gastric emptying and a decrease in sugar level after a meal (Jr et al., 2009)

In clinical trials, the food that contains Fenugreek up to 10% seed powder may increase the glucose
tolerance by more than 20% in both diabetic and non-diabetic patients (a total of 6 patients) after 2
weeks of trial (Gopalpura et al., 2007) In a study (number of patients is 24), patients with diabetes
were treated with Fenugreek soaked in the hot water 10g/day for 8weeks resulting in a decrease in
triglyceride 30%, VLDL cholesterol level 31%, and blood sugar level 25% (Kassaian et al., 2009).
The Fenugreek works only when it is given in large volumes because it directly acts on the digestive

system (Khorshidian et al., 2016).

2.6 Artemisia dracunculus L.: Russian tarragon

The ethanolic extract of the Russian tarragon exhibits hypoglycemic activity as well as antidiabetic
activity (Ribnicky et al., 2006). The bioactivity fractionation of the extract causes the separation of
the 6 compounds, including 6-demethoxy-capillarison, davidigenin, 4,5-di-O-caffeolquinic acid,

and4'-dihydroxy-4-methoxydihydrochalcone (Logendra et al., 2006).
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Studies in human as well as in murine muscle cells reported that the Russian tarragon follows the
same pathway as the insulin molecule to provide the antidiabetic effect to the body. The pathway
that may be disrupted in cases of insulin resistance in many cases (Cefalu, 2009).

A trial study was conducted on people to evaluate the clinical effect of the Russian tarragon. In this
study, the Russian tarragon 6g/day is given to the insulin resistance using the euglycemic clamp (a
standard test for insulin sensitivity) in non-diabetic patients. There is an increased concentration of
the three bioactive compounds in the blood plasma that were detected: sakuranetin, chalcone and
Davidigenin, examined through liquid chromatography -mass spectrometry. It is noted that the
patient with the Russian tarragon has improved insulin sensitivity. but the placebo group remains
the same. These trials provide evidence of the bioactive compound present in the Russian tarragon

with a notable effect in in vitro studies (DeFronzo et al., 1979)

2.7 Cinnamomum cassia: Cinnamon

Cinnamon has been historically used as an anti-diabetic agent, and nowadays many of the cinnamon
products are available on the market as dietary supplements that provide maintenance in blood sugar
levels in the body. Compounds like polyphenol type A polymer are present in Cinnamon, which
exhibit an antidiabetic property mimicking in vitro activity (Anderson et al., 2004). It is also evident
that the cinnamon extract improves the insulin signaling tested in the murine diabetic models (Kim
et al., 2006). It is demonstrated that cinnamon has a positive effect on other metabolic disorders in
addition to its antidiabetic property. The antihypertensive activity of cinnamon has been seen in
both hypertensive rats and in patients with metabolic syndrome (22 men &women are treated with
cinnamon 500 mg daily for 12 weeks) (Mollazadeh & Hosseinzadeh, 2016; Ziegenfuss et al., 2006).
The triglyceride-lowering effect of cinnamon is also seen in the Wistar rat fed a high-fructose diet
(Qin et al., 2010). In clinical trials, it is also noted that the serum triglyceride, low-density lipids, and

VLDL-cholesterol were all lower with the use of cinnamon in patients (Ranasinghe et al., 2017).
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3. Role of Medicinal Plants in the Treatment of Major Metabolic Disorders

3.1 Obesity

According to the WHO, a person who is overweight has his/her body mass index (BMI) of 25, while
an obese person is one who has a BMI equal to or greater than 30 (Obesity and Overweight, n.d.).
There has been a wide increase in diseases like obesity in recent years. This is because of the change
of diet in people worldwide or due to the adaptation of an inactive lifestyle (Bliiher, 2019; Afzal et
al., 2025). According to a survey, it is noted that there is a triple increase in obesity between 1989
and 2011. WHO estimated that obesity is the seventh leading cause of mortality in the world.
Approximately 2.8 million, a huge number of people died because of obesity and related
complications (Obesity and Overweight, n.d.). Obesity can reduce the average life to 7 years after
the age of 40 years (Peeters et al., 2003). In 2016, a statistic showed that there are 650 million people
in the world who are obese, and there are 1.9 billion people who are overweight (Obesity and
Overweight, n.d.). It is studies that 21% of the population in South Africa was obese, out of these
21%, there are 57% of the women and 29% are men (Nishida & Mucavele, 2005; van der Merwe
& Pepper, 2006).

The main reason for obesity is the uptake of high-density energy foods, and there is less physical
activity that is required to consume the calories taken in by food (Romieu et al., 2017). Overweight
is associated with complications like cancer, cardiovascular disorders, and diabetes mellitus (Obesity-
Linked Diseases (Comorbidities), n.d.). Recommendation is to decrease the body weight by reducing
the uptake of free sugar, salts and decreasing consumption of saturated fatty acids. There should be
an increase in physical activity of the body, leading towards a healthy lifestyle (Artinian et al., 2010).
Only 5-10% of people can maintain their body weight. When people cease therapy or change their
physical activity, there is a reversal of the weight loss (Donnelly et al., 2009). The drugs used for
weight loss may show any adverse effects (Yanovski & Yanovski, 2014). The herbal drugs can be used

as a safe and alternative method for obesity. The herbal drugs may show fewer adverse effects than
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the pharmaceutical drugs in the body. In this portion of the review (Table 2), some plants are listed

that can be used for the treatment of obesity.

Table 2: Medicinal plants used in the treatment of obesity, highlighting their scientific names, plant

parts utilized, and mechanisms of action

PLANT SCIENTIFIC PART
ACTION
NAME NAME USE
Foeniculum vulgare Reduce oxidative stress, inhibit serotonin
Fennel Seed
Mill uptake
Inhibit fatty acid accumulation and glucose
Gimena Gymnema sylvestre | Leaves
absorption
Kalahari
Hoodia gordonii Stem Suppress appetite, target adipose tissue
cactus
Cape Aloe Aloe ferox Leaves Reduce water retension
Increase metabolism of carbohydrates.
Aloe vera Aloe vera Mille Leaves
Reduce glucose intolerance
Increase metabolic rate, reduce energy
Marijuana Cannabis sativa L. Leaves
storage
Moringa  Oleifera
Moringa Leaves Reduce body weight, decrease cholesterol
Lam
Cissampelos
David root Root Increase body energy
capensis L.f.

3.2 Cardiovascular Diseases

Cardiovascular diseases (CVDs) is becoming the leading cause of early mortality, and weakness is

becoming a major problem in community health (Al Disi et al., 2016). Named as a silent killer, high
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blood pressure is triggered by various factors, such as genetics or environmental factors, which may
contribute to the progression of cardiovascular disease (J. Wang & Xiong, 2012). According to
studies the high blood pressure is the leading risk factor causing acute myocardial infarction and
causing death in 16.5% of deaths annually around the world (Anwar et al., 2016). A patient is said
to be hypertensive if their systolic blood pressure value is greater than or equal to 140 mm of Hg
and their diastolic blood pressure is greater than or equal to 90 mm of Hg checked by means of two
readings (Hashemi et al., 2017). Most of the pharmaceutical agents are available to treat hypertension,
like sympatholytic agents, loop diuretics, calcium channel blockers, angiotensin converting enzyme
inhibitors, and vasodilators (Sinha & Agarwal, 2019). These pharmaceutical agents have many side
effects like blurred vision, vomiting, kidney failure, muscle cramps, edema, headache, and abnormal
heart rate (PDF) Hypertension and Herbal Plant for Its Treatment, n.d.). Scientists are considering
the use of natural and traditional medicines for the treatment of cardiovascular disease because of
the fewer adverse effects of the natural products, which can successfully used as alternate therapy for
cardiovascular disease (Rastogi et al., 2016). About 70% to 80% of the world population in the
developing countries predominantly use natural products for therapeutic purposes due to
therapeutic benefits, easy access, and lower cost than pharmaceutical drugs (admin, 2010). Medicinal
plants have been trialed for their use in the treatment of metabolic disorders, giving us promising
results because many of the pharmaceutical drugs derived from these plants (Shayganni et al., 2016).
Many of the medicinal plants available to treat hypertension have different mechanisms of action.
Carum copticum is noted to block the calcium channels, which has a beneficial effect on regulating
heartbeat and blood pressure. The methanolic extract of the Carum copticum 1-30 mg/Kg is
believed to cause a decrease in blood pressure and heart rate, while at larger dose cause bradycardia
(Boskabady et al., 2014).

Tribulus terrestris acts as an antihypertensive cause decrease in blood pressure. The methanolic

extract of the Tribulus terrestris is supposed to act as a vasodilator when given 0.3-15 mg/Kg (Kumar

521


https://pakjmcr.com/index.php/1/about
http://doi.org/10.5281/zenodo.19628697

ol. 5 No. 2 (2026)

Pakistan Journal of Medical & Cardiological Review
https.//pakjmcr.com/index.php/1/about

Online ISSN Print ISSN

Naeem et al - 2026 3007-2387 ‘ 3007-2379

et al., 2015). This plant is used for its diuretic ability, also containing saponins, which prevent the
production of H,O; (Sharifi et al., 2003).

Nigella sativa has a component causing decrease in blood pressure. Oral administration of the extract
100-200 mg to a hypertensive male patient for eight weeks recorded a decrease of the systolic blood
pressure and diastolic blood pressure of up to 10.6 and 9.6, respectively (Jaarin et al., 2015; Xf et al.,
2013). This plant also shows vasorelaxation by means of calcium channel blockage (Kundu et al.,
2013).

Elettaria cardamomum is noted to have antihypertensive activity. The powder of fruit (3g) is shown
to reduce the systolic blood pressure to 19 mm of Hg and the diastolic blood pressure to 12Zmm of
Hg in a pure hypertensive patient by increasing the antioxidants in the body (Verma et al., 2009).
Daucus carota is used traditionally for hypertensive patients. It regulates the fluid balance, and the
juice is full of antioxidants that control the blood vessels by decreasing oxidative stress. It also
regulates the blood pressure due to the presence of potassium (Pathophysiology and Risk Factors
Related to Hypertension and Its Cure Using Herbal Drugs | Request PDF, n.d.).

Cinnamomum zeylanicum has been noted to reduce blood pressure in various rat models and in
people with type 2 diabetes and prediabetes. The extract obtained from the bark causes a decrease
in the systolic blood pressure and also reduces the contraction caused by KCl in the endothelium.
The methanolic extract is also noted to increase the nitric oxide level (Nyadjeu et al., 2013).
Theobroma cacao is useful in controlling CVDs because of the presence of flavonoid compounds in
it, promoting the production of Nitric Oxide, which increases vasodilation and reduces endothelial
dysfunction. The daily use of bark of white chocolate can reduce the systolic blood pressure by 5mm
of Hg and the diastolic blood pressure by 3mm of Hg (Irondi et al., 2019)

Coriander sativum is used traditionally for the treatment of gastrointestinal issues and cardiovascular
disorders because it shows antioxidant activities (Ramkissoon et al., 2013). When the methanolic
extract of this plant is used, it is seen that it decreases the systolic blood pressure & diastolic blood

pressure by acting as a Ca’" antagonist. It also exhibits a diuretic effect (Wu et al., 2010).
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Allium Sativum acts as a standard medication to treat hypertension; it can decrease the systolic blood
pressure by 10 mm of Hg and the diastolic blood pressure by 8 mm of Hg. This herb is particularly
very beneficial, having various effects like anti-cancer activity, anti-inflammatory activity, anti-
hypercholesteremic activity and anti-cancer activity (Shouk et al., 2014). A study reveals that garlic is
almost 80% effective in treating hypertension in patients. Aged garlic extract can exhibit a more
constant drop in blood pressure than the other forms of garlic (H.-P. Wang et al., 2015). The
components in the garlic extract inhibit the angiotensin converting enzyme, diminishing the

angiotensin-II induced vasoconstriction (Ried et al., 2013).

3.3 Diabetes

A chronic disease that is caused by a disorder affecting the metabolism of protein, fats, and
carbohydrates ((PDF) The Search for New Hypoglycemic Agents from Plant, n.d.). It is characterized
by an increase in blood sugar. Diabetes is due to a deficiency of insulin or due to its malfunction
(Modak et al., 2007; Afzal et al., 2025). Diabetes demands its early diagnosis, change of lifestyle, and
proper treatment. Diabetes affects numerous people in the 21* century and is becoming the fifth
leading cause of death worldwide (Kazi, 2014). Today, there are many techniques available to treat
diabetes, such as insulin therapy, diet therapy, and pharmacotherapy. There are several glucose-
lowering drugs available in the market which shows anti diabetic effect by various mechanisms of
action. These mechanisms include the increase in the production of insulin by sulfonylureas, by
increasing the peripheral absorption of glucose by thiazolidinediones (Bathaie et al., 2012), by
reducing the hepatic gluconeogenesis by biguanides, and by delaying the absorption of glucose in
the intestine by alpha-glucosidase (Hui et al., 2005). However, many of the treatments have been
done for the past three decades, but still, the results of treating diabetes are not perfect. These drugs
show many disadvantages like development of resistance, toxicity, and adverse effects. It is seen that
in the case of sulfonylureas, 44% of patients lose their effectiveness after 6 years of use. It is also

noted that the glucose-lowering drugs cannot be able to control hyperlipidemia (Dey et al., 2002).
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The side effects and the drug interaction with each other should be strictly monitored while using
the medicines. Nowadays, many treatments are recommended that consist of the use of medicinal
plants (Kooti et al., n.d.). Many plants contain phytochemicals like alkaloids, carotenoids, terpenoids,
and flavonoids that show antidiabetic activity (Afrisham et al., 2015). The anti-diabetic treatment,
while using the medicinal plants, seems to improve the pancreatic tissue performance causing
increased insulin secretion and reducing the absorption of glucose from the intestine (Kooti et al.,
2016). Many medicinal plants are available to treat diabetes

Acacia arabica in a study, reveals that the plant shows antidiabetic property when given orally 200
mg/Kg as bark extract to streptozotocin (STZ) induced diabetic rats for over 21 days. It seems that
there is an increase in the insulin level in the serum of the rat. In addition, the insulin resistance is
decreasing. The plant contains many flavonoids, tannins, and polyphenols. The presence of the
compounds shows antioxidant property is an explanation of the antidiabetic effect. It also improves
the plasma glucose level and metabolic disorder causing defects in lipid metabolism (Hegazy et al.,
2013).

Achyranthes aspera extract used in STZ-induced rats shows that there is a significant reduction in
the blood glucose level. It is suggested that it may be due to the decrease in glucose absorption from
the intestine (Avvari et al., 2011).

Allium Sativum shows an anti-diabetic effect when ethanolic extract is given to STZ-induced diabetic
rat. After the 14 days of oral administration of the extract of this plant showed a decrease in the
serum glucose level, cholesterol triglycerides, creatinine, uric acid and urea. While comparing the
activity of the garlic extract and 600 mg/Kg of glipalamide showed that the plant extract showed
more promising effect than the glipalamide (Eidi et al., 2006) .In other study shows that the
administration of the ethanolic extract or juice in the STZ-induced diabetic rat causes increase

insulin secretion from pancreatic cells. Daily dose of the plant extract reduces the plasma glucose

level (Kooti et al., 2016).
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Aloe barbadensis Miller is used as traditional medicinal plant for various complications. The study
of the ethanolic extract of this plant in STZ-induce diabetic rats for 42 days shows that there is a
significant reduction in the blood glucose level. The anti-diabetic effect of this plant extract can be
compared with the standard drugs available in market like metformin (Shinde et al., 2014).
Artemisia herba aqueous extract derived from the aerial part of the plant .For 2-4-week
administration in diabetic rat cause decrease in the blood glucose level this plant shows hypoliposis
which can prevent weight loss in diabetic animals (Abdallah & Abdel-Rahman, 2015)

Coriandrum sativum shows antidiabetic activity when the extract is given to STZ-induced rat. Doses
of 500 and 250 mg/Kg cause in the significant decrease in the blood glucose level in experimental
group as comparison with the control group. However, it is noted that dose of 500 mg/kg shows
maximal effect to rats (Naquvi et al., 2011).

Lepidium sativum seed extract has been studied in STZ-induced diabetic rats. Administration of
daily dose or 15 doses daily of the extract 20 mg/Kg the blood glucose level significantly decreases.
After following 15 doses daily for 2 weeks it is estimated that the basal concentration of insulin

return to its normal state (Eddouks et al., 2005).

4. Challenges in developing Herbal drug

The development of drugs from botanical source starting with the isolation, characterization of the
plant active components and purification. The herbal drugs are believed to be more effective having
less adverse effect and affordable for the patient than that of the allopathic medicines. These herbal
medicines include herbal extracts, herbal preparations and herbal products. These drugs contain
different part of the plants and other materials as active constituents. It has been well recorded that
the plants are used in the preparation of the many allopathic medicines. Natural substance are a key
factors to developing new drugs (Heinrich, 2000; A. K. Shakya et al., 2012; WHO (World Health
Organization) (2008). Traditional Medicine. Fact Sheet No.134. - References - Scientific Research
Publishing, n.d.).
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Figure 2: Key steps involved in the development of drugs from medicinal plants, including

extraction, isolation, characterization, and clinical evaluation of bioactive compounds

Despite this success in the past two to three decades future development of drugs from plants faces
many challenges. The herbal sources are questioned based on the quality and the standardization of
the raw material is acting as major issue in the herbal industry (Yadav et al., 2014) (B. Patwardhan,
A. D. B. Vaidya and M. Chorghade, “Ayurveda and Natural Products Drug Discovery,” Current
Science, Vol. 86, No. 6, 2004, Pp. 789-799. - References - Scientific Research Publishing, n.d.). The
reason is that the herbal plants can be easily contaminated during growth, processing and collection.

It is noted the plants easily adulterated with heavy metal which is a main problem in medicinal
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industry. So, it is necessary to increase the qualitative and quantitative safety of the bioactive
compounds for developing new drugs (Clark, 1996; A. Shakya & Correspondence, 2016). There are
many compounds are derived from plants are studied successfully by the scientists and the
investigators and no doubt that pants are very effective against the management of the metabolic
disorders (A. Shakya & Correspondence, 2016).

5. Conclusion

Medicinal plants have immense potential in the prevention and treatment of metabolic disorders
due to their wide range of bioactive compounds and multifaceted mechanisms of action. Many
studies have illustrated their efficacy in improving glucose and lipid metabolism, reducing oxidative
stress, and regulating cardiovascular functions with fewer adverse effects as compared to synthetic
drugs. However, despite their therapeutic promise, several limitations hinder their clinical
application, including variability in plant composition, lack of standardized extraction methods, and
insufficient regulatory oversight. In order to realize their full potential, rigorous pharmacological,
toxicological, and clinical investigations will be necessary to establish efficacy, safety, and
reproducibility. Closer collaboration among traditional medicine practitioners, pharmacologists,
and healthcare providers will facilitate the rational development of plant-based therapeutics. When
appropriately validated and standardized, medicinal plants could make a considerable contribution
to the management of the global burden of metabolic disorders and provide a sound basis for future

drug discovery.
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