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SUMMARY 

The therapeutic potential of the various herbal plants plays a crucial role in managing and treating metabolic and endocrine 

disorders. Plants are rich in different bioactive components like alkaloids, flavonoids, glycosides and terpenoids, which exhibit 

activity against these diseases via reducing the level of lipids, ameliorate glucose metabolism, combating obesity, enhancing 

cardiovascular health, regulating estrogen and androgen levels, improving the hormonal imbalances and thyroid stimulating 

hormone. Studies demonstrated that herbal extracts have shown auspicious outcomes in increasing overall metabolic health 

and managing hormonal levels via the maintenance of the metabolic balance of the body. Historic applications of herbal plants 

for centuries emphasize their worth in providing natural and efficient solutions for metabolic and endocrine disorders. The 

chapter provides extensive information on herbal plants' phytochemical profiles that contribute to their healing properties for 

curing metabolic disorders such as dyslipidemia, obesity, cardiovascular disease, and endocrine disorders including 

hypothyroidism and polycystic ovary syndrome. The chapter highlights the significance of exploring plants-based remedies 

as complementary and traditional medicines, that emphasize a natural approach and minimum side effects of the herbal 

medicines. Overall, this chapter offers insights on the promising medicinal activities of herbal plants in addressing the broad 

range of health issues and making them favorable globally for healthcare approaches. This chapter includes the discussion of 

different kinds of medicinal plants that show their efficiency for treating metabolic and endocrine disorders, and make them 

valuable for further research and studies in the field of natural medicine. 

INTRODUCTION 

he worldwide population is facing the escalation of 

metabolic disorders. The herbal medicines are efficient 

for managing these disorders effectively and securely 

(Sharma et al., 2020). The breakdown of food into simpler 

constituents like carbohydrates, proteins and fats is known as 

metabolism (Devi, 2021). The disruption in the normal 

metabolism process is the cause of metabolic disorders. A 

clump of conditions could be called metabolic syndrome 

usually occurs mutually and enhances the risk of heart disease 

and diabetes mellitus. These common conditions are high 

levels of blood sugar, increased blood pressure, extra fat in the 

body, and abnormal levels of triglycerides. Metabolic 

disorders are intimately linked to obesity and insulin resistance 

(Ferri, 2020).  

The therapeutic value of herbal plants is due to the active 

constituents that are present in them, which have made these 

plants valuable as a natural therapy for healthcare for 4000 

years. The medicine that is based on natural products presents 

time-tested and efficient solutions for the treatment of 

metabolic disorders. Traditional medicine elucidates 

metabolic disorders and offers curative medicine for a wide 

variety of metabolic disorders (Sharma et al., 2020). Herbal 

medicinal plant and their bioactive ingredients have gained 

great devotion for preventing and managing these diseases 

with less toxicity. Herbal plants from many eras have been 

used as medicine for the treatment of diseases (Xu et al., 2020). 

There are different metabolic diseases like hyperglycemia, 

obesity, dyslipidemia, osteoporosis, maple syrup urine disease 

and hypertension (Niewiadomska et al., 2022). Herbal plant 

based bioactive ingredients such as alkaloids, flavonoids, 

tannins, carotenoids, phenols, saponins, terpenoids and 

glycosides are considered against various diseases like 

metabolic diseases, neurodegenerative and cancer (Feldman et 

al., 2021). This chapter mainly highlights dyslipidemia, 
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obesity and cardiovascular diseases with a focus on various 

herbal plants used to treat such metabolic disorders. 

METABOLIC DISORDERS AND HERBAL 

MEDICINE/THERAPY 

 

DYSLIPIDEMIA 

Dyslipidemia is a metabolic disease of lipids of plasma and 

lipoproteins (Ference et al., 2020).  The overall occurrence rate 

of dyslipidemia among the citizens of China above 40 years 

old is 43%. Dyslipidemia is regarded as a risk factor for 

cardiovascular diseases independently which leads to a higher 

rate of mortality and disability universally. Advancement in 

modification of dyslipidemia aids in reducing the diseases and 

deaths related to cardiovascular diseases. Dyslipidemia 

treatment by traditional Chinese medicine and herbal plants 

has been reported (Ibanez et al., 2021). Crataegi (C.) fructus 

and Mori (M.) folium have therapeutic potential for the 

treatment of dyslipidemia as discussed below.  

Crataegi fructus 

 

Commonly called hawthorn, is a fully grown dried fruit 

that belongs to the family Rosaceae. Hawthorn is a red berry 

that can be converted into juices and snacks, when mixed with 

sugar and honey, is identified for promoting digestion and 

boosting appetite. The flavor and nutrients present in the 

hawthorn make it a healthy and attractive food. It is broadly 

utilized in the form of jams and canned fruits. It is also widely 

used in traditional medicine and for producing food for 

centuries (Wu et al., 2020). It has different pharmacological 

properties like hypolipidemia, hypoglycemia, anti-

inflammatory and antioxidant (He et al., 2021). Hawthorn 

contains various active ingredients like flavonoids, organic 

acids, terpenoids, polysaccharides and different chemical 

elements. The higher concentration of vital minerals and 

bioactive ingredients like polyphenols makes hawthorn a 

popular functional food and natural medicine (Dong et al., 

2021). Recent studies showed that the bioactive ingredient in 

C. fructus presents a medicinal advantage for cardiovascular 

diseases with lower adverse effects (Cui et al., 2024).  

 

The extract of hawthorn combined with its polysaccharides 

can reduce the blood lipids and glucose via inhibition of alpha-

glucosidase and lipases of the pancreas. It can lower the level 

of triglycerides and increase the content of high-density 

lipoproteins (Qi et al., 2020). Hawthorn extract contains 

different chemical ingredients like chlorogenic acid, hypericin, 

rutin, quercetin and vitexin. It can lower the contents of lipids 

in serum and inhibit the accumulation of triglycerides. Its 

crude glycoprotein exhibits good lipid reducing effects and 

antioxidant properties (Gao et al., 2021). The flavonoid extract 

of hawthorn is vitexin, which can reduce the lipid profile of 

serum and blood glucose. It cannot only improve the lipid 

metabolism of blood but also inhibit of construction of foam 

cells, combat the inflammatory reaction and modulate the gut 

microbiota (Yang et al., 2021). 

Mori folium  

Usually called a mulberry leaf, is considered a bared leaf 

of Morus alba. It is regarded to the Moraceae family. Due to 

its nutritional worth and bioactive ingredients, is popularly 

utilized in functional food like herbal teas, beverages, and most 

commonly as noodles in China, Japan and Korea. The 

mulberry tree is everlasting and greatly valuable and is now 

harvested in many countries (Zhang et al., 2022). It acquires 

many biological properties due to a broad range of bioactive 

ingredients like flavonoids and alkaloids. The 

pharmacological activities of the mulberry leaf are 

hypolipidemia, antibacterial, anti-atherosclerosis, 

hypoglycemia and anti-inflammatory (Zhong et al., 2019). 

Mulberry leaf includes a broad range of chemical ingredients 

such as phenols (flavonoids and chlorogenic acid), alkaloids, 

terpenoids, and polysaccharides. The beneficial functions of 

the mulberry leaf are directly linked to its chemical 

components. The active constituents of M. folium show 

cardioprotective properties (He et al., 2019).                                                                                                                                                             

The leaf of mulberry can improve the dyslipidemia via 

promotion of cholesterol efflux and biosynthesis of bile acid. 

It also promotes the excretion of fecal cholesterol, decreases 

the content of triglycerides and increases the degradation of 

lipid hepatocytes. The more potent mechanism that is 

possessed by M. folium, is to elevate the excretion of 

cholesterol and total bile acid (Hu et al., 2020). Extract of the 

mulberry leaf contains phenolic compounds like quercetin and 

kaempferol, that can reduce the triglyceride level and content 

of low-density lipoprotein in serum via increasing the 

expression of mRNA of CYP7A1 (Lee et al., 2021). The 

isolation of chemical constituents from M. folium leaf has 

exhibited a hypolipidemic effect. It has also the efficacy of 

treating other metabolic diseases like diabetes, obesity, 

hypertension and fatty liver disease (Meng et al., 2020). The 

phenolic components of mulberry leaf and its mixture of fiber 

have shown the effects of lipid-lowering by decreasing the 

expression of mRNA (Liao et al., 2021). 

OBESITY  

Obesity is the imbalance of calorie intake and elevation of 

fat tissue mass in the body. Nutritional administration presents 

apparent effects on the risk associated with chronic and obesity 

disease. Obesity influences the quality of life and shows 

harmful effects that are closely linked with enhancing 

cardiovascular mortality. Obesity risk is increasing day by day, 

directly linked to unhealthy food. Many studies reported the 

administration of edible and medicinal plants has a helpful 

effect on the loss of weight (Tchang et al., 2021). Herbal plants 

including Mangifera (M.) indica and Tinospora (T.) cordifolia 

explain the treatment of obesity are discussed below. 

Mangifera indica  

M. indica belongs to the Anacardiaceae family, and is 

important traditionally and economically. It is a tropical fruit 

that crops universally. It is usually called mango, indigenous 

to South and Southeast Asia, and in 2018 the international 

production of mangoes was 55.4 million masses. This is an 

evergreen tree, and the countries that produce the mangoes in 
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largest amounts are China, Bangladesh and Pakistan. Mango 

fruit is very popular due to its delicate properties like bright 

color, delicious flavor and sugary taste (Kumaraswamy et al., 

2020). The pharmacological activities that are possessed by M. 

indica are anti-inflammatory, antidiabetic, antioxidant, 

antiviral, and anti-obesity. It has shown action against fungi, 

parasites, microbes and tumors (Mirza et al., 2020). The 

phytochemical that occurs in M. indica are broadly classified 

as polyphenols, terpenoids, sterols, carotenoids, carbohydrates 

and amino acids. The higher quality of bioactive components 

that are present in mango are polysaccharides, proteins, lipids 

and vitamins. Total components of phenol regulate various 

physiological activities, proliferation of cells, enzymatic 

actions and cellular redox effects for fighting against dreadful 

pathologies (Luca et al., 2020).   

M. indica is the most important plant with anti-obesity 

action in Indian folk medicine. Mangiferin is the most active 

biological component of the mango leaves that plays a crucial 

role in anti-obesity activity. The anti-obesity action of M. 

indica is mediated moderately by inhibition of pancreatic 

lipase action and partially via decreasing the intake of food and 

improving the level of antioxidants (Kumaraswamy et al., 

2020). Studies have shown that the supplementation of 

mangoes to thin and obese individuals presented the reduction 

of the plasminogen activating inhibitor-1, glycated 

haemoglobin level, and inflammatory cytokine level in obese 

persons. It controlled the level of blood pressure and showed 

the positive role of the consumption of mangoes in obese 

individuals against metabolic diseases and other chronic 

disorders related to obesity. It is used for treating different 

diseases like anemia, asthma, bronchitis, leucorrhea, piles and 

haemorrhage (Barnes et al., 2020). 

Tinospora cordifolia 

T. cordifolia is a popular herbal plant of Ayurveda that is 

widely used in therapeutic like a single herb and it is a vital 

component of polyherbal formulations of Ayurveda. T. 

cordifolia is recognized as an adaptogen, it enhances the 

resistance of the body to biological, chemical and physical 

stress, boosting energy and general liveliness (Sharma & 

Prajapati, 2020). It is regarded to the family Menispermaceae. 

T. cordifolia is indigenous to India, usually known as Guduchi 

and heart-leaved moon. It possesses biological action against 

diabetes, inflammation, dyslipidemia and oxidative stress 

(Singh et al., 2020). The bioactive components that are present 

in T. cordifolia are glycosides, alkaloids, terpenoids, steroids 

and polysaccharides, and lactones. Phytochemical studies of T. 

cordifolia show that the main active ingredients are tinosporin, 

choline, palmitine, tinosponone, berberine and isocolumbin 

(Singh et al., 2021). 

It originated as an effective herbal plant, that modulates the 

body weight in the excessive fat diet via maintaining the 

energy metabolism and basal homeostasis. Guduchi consists 

of various chemical ingredients that power the various human 

body system (Singh et al., 2021). T. cordifolia is efficiently 

presented for the treatment of obesity because it is highly 

evaluated for anti-obese potency. It includes bioactive 

components, which are presented for interacting with many 

different proteins that are involved in pathogenesis of the 

obesity like isocolumbin with adiponectin (Mandar et al., 

2021). The aqueous root extract of T. cordifolia plays a 

significant role in the prevention of weight gain and presents a 

hypoglycemic effect. The studies recommended the possible 

modulation in multiple paths of obesity. It consists of many 

alkaloids that can reduce triglycerides (Shirolkar et al., 2020). 

It is one of the ingredients of the folk formulation and 

possesses potent immunomodulatory, cytoprotective and 

antioxidant activities that aid in managing disarranged 

physiological body processes (Sharma et al., 2020). 

CARDIOVASCULAR DISEASES  

It is the condition that contributes to the accumulation of 

plaques in the blood vessels of the body that cause disruption 

of normal blood flow in the host leading to the collection of 

damaging outcomes such as heart rhythms abnormality, heart 

valve complexity, failure of heart, stroke and heart attack. 

Cardiovascular diseases are the major cause of death 

universally, reporting 32% of deaths approximately according 

to the WHO in 2021. It is estimated that in the United States 

of America, one in every three deaths is attributed to 

cardiovascular disease. Various conditions like coronary heart 

disease, pulmonary embolism and hypertension have evolved 

due to cardiovascular diseases (Opoku et al., 2021). 

Destructive habits of lifestyle like unbalanced diet, lack of 

exercise, obesity, and extreme smoking are leading causes of 

cardiovascular diseases (Stevens et al., 2021). Nigella (N.) 

sativa and Camellia (C.) sinensis have efficacy (Table 1) in 

treating cardiovascular diseases are discussed below. 

Nigella sativa 

N. sativa is a flowering plant that grows annually, 

belonging to the family Ranunculaceae. It grows generally in 

the countries of the Middle East and Europe. It is usually 

known as the Black seed and Black cumin seed, is a marvel 

herb that is used for treating different diseases like 

hypertension, obesity, cancer and diabetes (Maiden, 2020). 

The use of N. sativa has been very wide in functional food, 

products of health and medicine for thousands of years. It is 

popularly suggested for the well-being of people (Rahim et al., 

2022). N. sativa possesses a broad range of pharmacological 

activities such as antiviral, antitumor, hypotensive and 

hypoglycemic (Esharkawy et al., 2022). The biological 

properties of N. sativa are closely related to many different 

phytochemicals like alkaloids, thymoquinone, saponins, 

flavonoids, cinnamaldehyde terpenes and essential oil. For 

disease control and prevention, these auspicious active 

constituents and their biological activities make the N. sativa 

an influential natural applicant (Ahmad et al., 2021). 

The ingredients of N. sativa show beneficial 

pharmacological and antioxidant effects for all risk factors 

related to cardiovascular diseases. The widely known 

antioxidant action of N. sativa is that it reduces the reperfusion 

of ischemia injury by reducing the formation of reactive 

oxygen species in the patient that is associated with coronary 

heart disease (Ghoreyshi et al., 2020). Studies have shown that 

the seed oil of N. sativa presents antihypertensive activities 
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and is utilized for beneficial control of glucose effects and 

metabolism of lipids in patients that have hypertension disease 

(Shoaei et al., 2021). The oil of N. sativa can ameliorate 

vascular nitric oxide and flow-mediated distention (Emamat et 

al., 2022). The supplementation of N. sativa is very useful in 

individuals who are obese and overweight, in which it shows 

an overall amendment in the risk factors associated with 

cardiovascular diseases (Razmpoosh et al., 2021). It is 

basically used for the improvement of several diseases like 

respiratory, digestive, kidney and cardiovascular diseases, in 

folk medicine (Saadat et al., 2021, Razmpoosh et al., 2022). 

Camellia sinensis 

C. sinensis is a significant member of Theaceae family. It 

is basically a flowering plant, for the production of tea their 

leaves are collected. The plant usually called as tea plant, tea 

tree and tree shrub, it is indigenous to East Asia, and probably 

emerging in India and China. The most modern varieties of C. 

sinensis are white tea, green tea and yellow tea (Zhang et al., 

2021). The leaves of this tea plant can vary in size depending 

on the forms, extending 4-5 cm long and 2-5 cm usually wide. 

The buds and tips of the leaf are harvested for the production 

of tea and the age of the leaf stimulates the quality of tea (Jiang 

et al., 2020). Black, green and white tea extracts exhibit great 

interest in the products of skin care. It possesses antimicrobial, 

antioxidant, antidiabetic and anti-carcinogenic activities, due 

to these properties it is used for the benefit of health (de 

Miranda et al., 2022). The properties related to the promotion 

of health, prevention of disease and treatment are awarded to 

the active ingredients that are present in C. sinensis are 

flavonols, polyphenols, caffeine, catechins, theobromine, 

theophylline, tannins, adenine and gallic acid. The content of 

caffeine in the tea is approximately 4 percent (Shang et al., 

2021). 

 

The flavonoids of black tea can reduce the risk related to 

diseases of the heart via the prevention of low-density 

lipoprotein cholesterol oxidation and cause prevention of 

damage that occurs in the bloodstream and in the walls of an 

artery. It also causes improvement in the function of cardiac 

muscle and vasodilation of coronary arteries, minimizing the 

formation of clots, therefore it protects the heart from 

cardiovascular diseases. Theaflavins cause a reduction in the 

markers of oxidative stress like malondialdehyde.  C. sinensis 

synthesize epithelial nitric oxide that induces vascular 

relaxation (Samanta, 2022). The regular use of tea and its 

bioactive ingredient like gallate plays a crucial role in 

decreasing oxidative stress markers and inflammation. It 

increases the bioavailability of nitric oxide and decreases the 

blood pressure. Studies stated that the use of two unsweet cups 

of tea per day delivers the correct quantity of flavonoids for 

decreasing the progression of cardiovascular disease risk 

(Keller & Wallace, 2021). Green tea is therapeutically utilized 

for eliminating thirst, phlegm and heat and shows action as a 

diuretic and anti-inflammatory. White tea is used for the 

treatment of measles, diabetes and flu (Xia et al., 2021). 

ENDOCRINE DISORDERS 

The endocrine system is the vast and most complex 

network of glands and tissues in the body responsible for 

secreting hormones for carrying out various functions of the 

body. This system is located everywhere inside body e.g., 

neck, chest, abdomen and brain. The endocrine system is 

involved in regulating the body’s metabolism, blood pressure, 

kidney function, stress response and body fluids. Diseases and 

disorders related to the endocrine system can disrupt the 

normal functioning of the body by disturbing hormone 

production (Graulich., 2024). Endocrine diseases and 

disorders are increasing globally day by day at an alarming 

rate. Besides conventional medicines, phytomedicines due to 

their potent chemical constituents possess the potential to cure 

and manage endocrine related issues (Table 2). Plant 

medicine’s natural powerful abilities captured the researcher’s 

attention to make a healthy approach toward cure and health 

(Al-Zarzour et al., 2022).  A lot of plants have the potential to 

treat various endocrine related diseases and disorders. We’ll 

discuss a few plants which are helpful in the treatment of 

endocrine disorders (Hypothyroidism and Polycystic Ovary 

Syndrome).  

HYPOTHYROIDISM 

In simple words, hypothyroidism is the deficiency of 

thyroid hormone. But if this deficiency is left untreated, it can 

cause serious health issues which can affect many organs of 

the body. Thyroid hormone is so important as it plays a crucial 

role in normal tissue development and regulation of 

metabolism of almost every cell and organ of the body. 

Hypothyroidism develops silently and its symptoms occur late 

as the issue progresses (Chaker et al., 2022). Symptoms could 

be mild to fatal. Some typical symptoms include fatigue, 

Table 1. Overview of medicinal plants used in metabolic disorders 
Plant name Phytochemical  

Constituents  

Mode of Action  References                

Crataegi fructus Chlorogenic acid, vitexin, rutin, 

hyercin 

It acts as hypolipidemia and improve the blood 

metabolism of lipids. 

Gao et al., 2021 

Mori Folium Alkaloids, phenols, terpenoids, 

quercetin 

It improves the dyslipidemia. Lee et al., 2021 

 

Mangifera indica 

Terpenoids, proteins, sterols, 

polysaccharides.    

It shows anti-obesity action by inhibiting the 

lipases of the pancreas. 

 Kumaraswamy et al., 2021 

 

Tinospora 

cordifolia 

Glycosides, alkaloids, choline, 

berberine. 

It regulates the body weight and acts as a 

hypoglycemic.  

Singh et al., 2021 

 

Nigella sativa 

Thymoquinone, saponins, 

flavonoids, alkaloids. 

It shows anti-hypertensive action. Shoaei et al., 2021 

 

Camellia sinensis 

Caffeine, catechins, flavonoids, 

tannins. 

It acts to improve cardiac function and lower the 

blood pressure. 

Mahdi et al., 2022 
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weight gain, change in person’s voice, cold intolerance, 

constipation and dry skin. Females and older people are more 

likely to develop hypothyroidism (Wilson et al., 2021). Plants 

that have the potential of managing and treating 

hypothyroidism are discussed below. 

Withania somnifera 

Usually known as Ashwagandha or Indian ginseng or 

Indian winter cherry belongs to the family Solanaceae. This 

therapeutic plant lives in Indian subcontinent regions. 

Withania (W.) somnifera means “sleep inducer” in Latin 

because of its sleeping effect on consumption. In Sanskrit (the 

holy language of Hinduism) “Ashwa” stands for horse and 

“Gandha” stands for wet, assumed to refer to the smell of root. 

Some sources say that it is called Ashwagandha because on 

consumption it gives a person horse like strength. 

Ashwagandha alone and in combination with other herbal 

medicines has been in use for over 3000 years in the Indian 

medicine system. It is rich in various potent phytochemicals 

which possess many biological effects. Being abundant in a 

wide range of active phytochemicals, Indian ginseng has many 

biological actions such as anti-inflammatory, anti-diabetic, 

anti-cancer, anti-microbial, anti-stress, anti-arthritic, hepato-

protective, cardio-protective, neuro-protective and 

immunomodulatory properties. It has also shown the ability to 

decrease ROS (Wiciński et al., 2023; Mandlik & Namdeo, 

2021). This anciently important plant contains active 

compounds such as alkaloids, flavonoids, glycosides, 

triterpenes, lipids, reducing sugars, coumarins, amino acids, 

phytosterols, saponins, fatty acids, carbohydrates, phenolic 

acids, starch, steroidal lactones (Withanolides and their 

derivatives), tannins, volatile oils and phenols (Shinde et al., 

2023; Wiciński et al., 2023).  

Thyroid diseases are one of the major problems of the 

current century. Hypothyroidism is becoming more common 

day by day. W. somnifera has been proven to have the potential 

to lower the production of thyroid hormone in blood and can 

manage glucose metabolism which is usually compromised in 

thyroid disease. Indian ginseng is one of those therapeutic 

plants which is free of iodine. Iodine is responsible for 

encouraging the thyroid gland to make and secrete T3, T4 & 

TSH hormones. Ashwagandha has been shown to be more 

useful in treating subclinical hypothyroidism as compared to 

advanced hypothyroidism. Regardless of this, ashwagandha 

still can be used as a side supplement in the conventional 

treatment. The compound that grants ashwagandha therapeutic 

potential is withaferin A. This compound’s antioxidant 

potential manages and standardizes the function of the thyroid 

gland. A study was conducted for 8 weeks on a total of 50 

subjects, in which half were given an ashwagandha 

supplement and the other half were given a placebo. At the end 

of the trial improvement was shown in T3, T4 & TSH levels 

in subjects who were on ashwagandha supplement. This 

proved that this plant is useful in treating subclinical 

hypothyroidism (Mikulska et al., 2023).  

Costus pictus 

Well known as the “insulin plant”, is a member of the 

family Costaceae. Other common names of Costus (C.) pictus 

are spiral flag, step ladder and fiery Costus. This 

therapeutically important plant grows all over the tropical 

regions of the earth. As was previously noted, the 

Zingiberaceae family was assigned to all of the Costus species. 

Later, after numerous more floras were added, Costaceae were 

divided into a subfamily within Zingiberaceae called 

Costoideae. The genus Costus saw the inclusion of genera such 

as Dimerocostus, Monocostus, and Tapeinochilus, which led 

to the formation of the Costaceae family from the 

Zingiberaceae family, which explained the rationale behind 

the classification of the Costaceae as a distinct family. C. 

pictus is a perennial herb with rhizomatous roots. This is 

grown, ideally in the shade, on rich, moist soils. It grows best 

in a tropical area with high humidity and temperatures of about 

13 °C. The leaves are oblong-lanceolate in shape and have a 

straightforward spiral arrangement. A leaf's typical length is 

between 10 and 25 cm, while its typical breadth is between 2.5 

and 6 cm. This plant has been used since ancient times because 

of its antiseptic, diuretic and carminative activity. Its rhizomes 

are used in the treatment of various health issues. Insulin plant 

has anti-diabetic, antioxidant, anti-cancer, anti-inflammatory, 

hepatoprotective, anti-microbial, anthelmintic, anti-

adipogenic, antifertility and hypothyroidism treating potential 

(Selvakumarasamy et al., 2021).  

Table 2. Overview of medicinal plants used in endocrine disorders 
Plant name Phytochemical Constituents Action References 

 

Withania 

somnifera 

Alkaloids, Flavonoids, Glycosides, 

Triterpenes, Saponins & Tannins 

It acts by improving the production of thyroid 

hormones. 

Mikulska et al., 2023 

 

Costus pictus 

Flavonoids, Phenolic acid, Alkaloids, 

Glycosides, Triterpenes, Tannins & 

Steroids 

It stimulates the thyroid gland to produce and 

secrete thyroid hormones. 

Selvakumarasamy et 

al., 2021 

Commiphora 

mukul 

Alkaloids, Saponins Terpenoids, 

Flavonoids, 

 Lignans & Steroids   

It has the potential to initiate the production of 

thyroid hormones and helps in cold intolerance.  

Shah, 2023 

Curcuma longa Polyphenols Alkaloids, Sterols 

Diterpenes, Tri-terpenoids and 

Sesquiterpenes 

It lessens the follicular sheath and enhances the 

ovulation process and corpus luteum development. 

Lakshmi et al., 2023 

Panax ginseng Polysaccharides, Glucosides, Phenolic 

acids, Saponins & tri-terpenoids 

Elevates estrogen receptor activity and inhibits FSH 

& LH levels. 

Lakshmi et al., 2023 

Linum 

usitatissimum 

Omega-3 fatty acid, Phytoestrogenic-

lignans, Sterols, Phenols, Proteins, 

Flavonoids & Glycosides 

It lowers the increased levels of Testosterone and 

androgen hormones. Reduces Hirsutism. Helps in 

the regulation of the Menstrual cycle. 

Lakshmi et al., 2023 
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Insulin plant is abundant in flavonoids and phenolic acids. 

Alkaloids, glycosides, triterpenoids, tannins and steroids are 

also present in it. Flavonoids and phenolic acids are involved 

in most of the therapeutic effects, performed by this plant 

(Selvakumarasamy et al., 2021). Thyroperoxidase and 5′-

deiodinase were two of the hormones whose expression was 

increased by the methanolic leaf extracts of the insulin plant, 

which stimulated the thyroid gland to produce and secrete 

thyroid hormones. β and α amyrins are two pentacyclic 

triterpenes found in nature, and they are supposed to be 

responsible for this effect on the thyroid gland. Nuclear factor-

NF-κβ activation is inhibited by α and β amyrins; this 

suppression may hinder the T3-dependent induction of 5′-

deiodinase gene expression. An increase in thyroid hormone 

levels resulted from these (Selvakumarasamy et al., 2021). 

Commiphora mukul 

Commonly known as guggulu and guggul, is one of the 

ancient and the most used medicinal plant in Ayurveda. 

Commiphora (C.) mukul belongs to the family Burscraccae. It 

is among the fundamental folk resin medicine. Resin means 

volatile oil which is a usual metabolite or secretion of plant 

tissues, cells, resin channels or ducts. The resin of this plant is 

rich in biologically active compounds and is responsible for 

therapeutic effects. This plant usually grows in dry areas of 

India, Pakistan, Bangladesh and less commonly in Eastern 

Africa and Arab regions. Guggulu has been mentioned in 

Vedas (Sacred scripture of India) for more than 3000 years for 

its medicinal properties. C. mukul has antioxidant, anti-

inflammatory, nervous system protection, anti-bacterial, 

hypolipidemic, bone resorption, myocardial protection, anti-

obesity, hepatoprotective, anti-arthritic, cytotoxic, anti-

atherosclerotic, anti-psoriatic, anti-hemorrhoid, anti-fertility, 

anti-acne, anti-urolithic and thyroid stimulating potential 

(Garang et al., 2023; Sunita et al., 2023). 

Biological active compounds of guggul consist of 

alkaloids, saponins, carbohydrates, terpenoids (mono-, di- & 

tri-terpenoids), lignans, lipids, steroids (Z-guggulsterone and 

E-guggulsterone) and flavonoids (Eraj et al., 2020; Malik & 

Mandal, 2024). Scientific studies have been conducted to 

understand the benefits of Guggulu in induced hypothyroidism 

patients. It was shown that C. mukul has the potential to initiate 

the production of thyroid hormones T3 and T4 and in turn, 

ameliorate the symptoms of hypothyroidism. This plant’s 

hypolipidemic potential is also linked to its thyroid stimulating 

activity. Its therapeutic constituent, guggulsterone 

(ketosteroid) counteracted the thyroid suppressant activity of 

the inducer. C. mukul’s thermogenic effect helps in cold 

intolerance which is usually compromised in hypothyroid 

patients. It also showed no toxic effects in patients, making it 

a safe and effective natural treatment against hypothyroidism 

(Shah, 2023). 

POLYCYSTIC OVARY SYNDROME (PCOS) 

PCOS, also known as polycystic ovarian syndrome, 

usually begins in teens and is characterized by ovarian 

malfunction and hormonal imbalance. PCOS affects 8% to 

13% of women who are of reproductive age and is the most 

common endocrinologic illness in women. Despite being quite 

common, this perplexing illness has challenges for both 

diagnosis and treatment because the main symptoms may vary 

with age and because the treatment plan must be tailored to the 

individual needs of each patient. The clinical phenotype is 

characterized by signs and symptoms of excess androgen, 

irregular menses, chronic anovulation, and infertility. Diabetes 

mellitus, obesity, dyslipidemia, hypertension, anxiety, and 

depression are all more common in women with PCOS. PCOS 

affects women's health at every stage of life, starting before 

conception and continuing into the postmenopausal years.  

The pathophysiology of PCOS is complex and 

multidimensional, involving environmental, genetic, and 

intergenerational variables. These sources drive the 

fundamental mechanisms of unbalanced hypothalamus-

pituitary-ovarian axis communication, which promotes 

hyperandrogenism in the adrenal and ovarian glands.  Insulin 

resistance is another feature of the illness, and it is made worse 

by the accumulation of adipose tissue and hyperandrogenism-

related dysfunction, such as lipo-toxicity and oxidative stress. 

Therefore, throughout the complete clinical spectrum of the 

disease, problems related to metabolism, reproduction, and 

psychology are evident. In addition to hereditary 

characteristics, environmental factors most likely play a role. 

PCOS is more common in women with a body mass index 

(BMI) of above 30 kg/m2 (14%), compared to 4.3% in those 

with a BMI of less than 25 kg/m2. This suggests a substantial 

association between obesity and PCOS prevalence. On the 

other hand, selection bias could affect the evaluation 

procedure. 

Research involving both human and animal subjects 

suggests that the illness may run in families since daughters of 

mothers with PCOS are five times more likely to develop the 

condition (Hoeger et al., 2021; Witchel et al., 2020). Available 

therapies for PCOS are not so beneficial due to the 

commonness of contraindications in women with PCOS, 

failure of treatment in some cases and sometimes severe side 

effects. This drawback is bringing the attention of women 

towards alternative treatments such as Ayurvedic treatment. 

Because it is a natural way of treating disease without any 

unnecessary side effects. Over the past ten years, women's 

acceptance and use of alternative medicine has climbed from 

26 to 91%. Global health debates are now bringing the world’s 

attention toward traditional herbal medicines for the treatment 

of various issues including PCOS (Pachiappan et al., 2020). 

Plants that proved themselves beneficial in the treatment of 

PCOS are discussed below.  

Curcuma longa 

Following a thorough analysis of the literature, Curcuma 

(C.) longa is acknowledged as a miracle herb in herbal 

medicine with a broad spectrum of pharmacological 

properties. It is commonly known as “Haridra” and “Haldi”. 

Turmeric, or C. longa of the Zingiberaceae family, is an annual 

herb with big oblong leaves and oval, elliptical, or pyriform 

rhizomes that are occasionally branchy and brownish-yellow. 

The plant has a tiny stem. It is extensively grown in Asia, 

namely in China and India. It is most commonly used as a spice 

in many dishes worldwide. Turmeric has been used in India for 

about 4,000 years; its use dates back to the Vedic era. Turmeric 
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is frequently used as a home remedy for a variety of illnesses 

in Siddha, Ayurveda, and Unani. Turmeric is a native of 

Southeast Asia and is used as a spice, preservative, and for 

coloring in countries in Asia, including China, Bangladesh, 

and Southeast Asia. China, Bangladesh, Taiwan, Myanmar, 

Sri Lanka, Nigeria, Jamaica, the West Indies, Australia, Peru, 

and other Caribbean and Latin American countries are the 

main growing regions for C. longa. Around 78% of the world's 

turmeric is produced in India, the country that grows the most 

of the spice. It is also the biggest importer and user of turmeric 

worldwide. 

In traditional Hindu medicine, turmeric is often used to 

relieve sprains and edema caused by injury. Numerous 

therapeutic effects, such as anti-tumor, cardioprotective, and 

neuroprotective qualities, as well as antioxidant, anticancer 

and antibacterial qualities have been shown. Additionally, 

haldi has demonstrated anti-angiogenic, anti-diabetic, anti-

allergy, and anti-protozoal actions in sexually transmitted 

infections, in addition to their anti-inflammatory, anti-

acidogenic, and radioprotective potential. Numerous clinical 

studies have suggested that curcuminoids (biologically active 

compound) may hold therapeutic potential for treating a range 

of chronic illnesses, such as inflammatory bowel disorders, 

lung cancer, breast cancer as well as colon cancer (Jyotirmayee 

& Mahalik, 2022). 

Turmeric is rich in active phytochemicals such as 

polyphenols, alkaloids, sterols, diterpenes, triterpenoids and 

sesquiterpenes. Curcuminoid, a phenolic compound of 

turmeric is responsible for its yellow color. Curcumin (77%), 

desmethoxycurcumin (17%), bis-desmethoxycurcumin (3%) 

and cyclocurcumin (a minor ingredient) are the four primary 

curcuminoids. Turmeric's active phytochemical, curcumin is 

mostly responsible of its therapeutic effect (Iweala et al., 

2023). Curcuminoids have a major impact on PCOS treatment. 

They lessen the follicular sheath and enhance the ovulation 

process and corpus luteum development. Turmeric thereby 

enhances the histological characteristics of polycystic ovaries. 

In women with PCOS, curcuminoids also raise the levels of 

estrogen and inhibit progesterone in the serum. Additionally, 

its hypoglycemic, antioxidant, anti-hyperlipidemic, and 

estrogenic properties help to manage PCOS and prevent 

ovarian cell malfunction, which in turn improves ovulation and 

fertility (Lakshmi et al., 2023). 

Panax ginseng 

Commonly known as ginseng, is titled “Queens of all 

Herbs”. It is also known as Korean ginseng. Panax (P.) 

ginseng belongs to the family Araliaceae. Being rich in 

therapeutic potential, this queen of herbs has been used for 

over 2000 years in eastern countries (B. de Oliveira Zanuso et 

al., 2022). Since ginseng grows well in the mountain woods of 

the northern temperate zone of the Far East, it is grown and/or 

harvested in Russia, America, China, Korea, and Japan. There 

are two types of oriental ginseng: white and red.  Nowadays, 

ginseng is grown commercially in 35 different nations 

worldwide. Asian ginseng (P. ginseng C.A. Meyer), which 

includes the “White” variety of China ginseng, the “Red” 

variety of Korean ginseng, and the Quinquefolium variant of 

American ginseng, is the species that is most commonly 

utilized. However, Eleutherococcus senticosus of Siberia, a 

substitute for ginseng that is thought to have similar qualities, 

should not be mistaken for P. ginseng. Chinese people 

believed ginseng to be a cure for every illness.  Ginseng was 

utilized as an energy booster, aphrodisiac, and anti-aging tonic 

in the past. It is also used for its antioxidant potential. It was 

no accident that they named it P. ginseng, or an herb for all 

ailments, as it has also been utilized to treat kidney, 

cardiovascular, and reproductive disorders (Potenza et al., 

2023). Bioactive constituents of ginseng are polysaccharides, 

glucosides, phenolic acids, saponins (Ginsenosides), and 

triterpenoids along with healthy benefiting vitamins and 

numerous minerals. Ginsenosides (Rb1, Rb2, Rc, Rd, Re, Ro, 

Ra & minor ginsenosides) is the most active compound and is 

responsible of its therapeutic effect (Yang et al., 2021). 

Growth of estrogen receptor (ER)-positive (Ϸ) cells in vitro 

can be stimulated by ginseng. Elevated estrogen receptor 

activity can be induced by ginsenosides Rb1 and Rg1. Thus, 

while inhibiting follicular stimulating hormone (FSH) and 

luteinizing hormone (LH), this can markedly raise serum 

estradiol. When it comes to increasing the fertility rate of 

PCOS anovulation patients, a notable reduction in plasma 

luteinizing hormone LH levels may be advantageous and 

helpful.  Additionally, ginseng can aid with sleeplessness, 

anxiety, and despair that are common after menopause. The 

reversal of atrophy of the vagina and the uterus with the 

upregulated expressions of ER-alpha and ER-beta in the 

productive tissues, along with its ability to modify the estrus 

cycle and demonstration of strong estrogenic effects, are 

reasons that ginseng can be used as a natural estrogen 

replacement therapy (Lakshmi et al., 2023). 

Linum usitatissimum  

Most commonly known as “Flax” or “Linseed”. This 

dicotyledonous plant is a species of the Linaceae family. It is 

a fibrous crop with significant economic worth. This plant is 

one of the ancient plants and was grown in Egypt and Samaria 

for 10,000 years and in China and India for 5,000 years ago. 

Flax also grows in European countries. Flax has been 

cultivated for fiber and food, as well as ornamental plants 

because of its bluish flowers. This plant is a great source of 

fiber and is used in textile industries. Flaxseed is used as food 

and in medicine because of its rich bioactive components. Its 

oil, known as “linseed oil”, is edible and has been used 

commercially in pharmaceutics.  Canada, China, Russia, the 

United States of America, Kazakhstan and India are significant 

producers of flax. The biggest exporter of flax is Russia. The 

noticeable characteristic of flax is that; it can grow even on 

heavy metal contaminated soil, making it a magnificent 

candidate for phytoremediation.  Flaxseeds are of great 

nutritional value as it contains a high concentration of short 

chain omega-3 fatty acids. Flaxseed also has biologically 

active constituents which can protect from cancer, heart 

disease, diabetes and strokes (Saleem et al., 2020). 

Omega-3 fatty acids, phytoestrogenic-lignans 

(secoisolariciresinol diglucoside-SDG), sterols, phenols, 

proteins, flavonoids, glycosides, soluble and insoluble fibres 
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along with antioxidants, are major constituents of L. 

usitatissimum (Akter et al., 2021). The body's production of 

estrogen is regulated by the secondary metabolites of flax, 

which also support menstruation and conception. In a similar 

vein, they significantly lower increased blood levels of 

testosterone and also lower androgen levels, both of which are 

beneficial in treating PCOS. Additionally, flaxseed lessens 

hirsutism and hyperandrogenism, which are among the major 

PCOS symptoms. Preclinical research verified that adding 

flaxseed to the diet promoted the development of the corpus 

luteum, lowered the number of cysts in ovarian follicles, and 

decreased testosterone levels in female rats. Therefore, 

consistent flaxseed consumption through dietary 

supplementation may considerably reduce ovarian volume and 

follicle size in the ovaries and help in the regulation of the 

menstrual cycle (Lakshmi et al., 2023). 

CONCLUSION 

Today the world is facing a lot of health-related issues. 

Metabolic and endocrine disorders are getting more common 

day by day, affecting a large number of populations of every 

age, from infants to senior citizens. Disturbance in the normal 

functioning of the body is giving birth to metabolic and 

endocrine diseases and disorders. These disorders could cause 

multiple problems in the body at once. Because of the adverse 

effects of conventional medicines, people are turning towards 

natural remedies, known as Phytotherapy. Plant made 

medicines have always been an important part of the Chinese, 

Unani and Ayurvedic medicine systems. Still, many people 

rely on traditional medicines for cure and maintenance of 

health. There is no doubt that plants are full of therapeutic 

potential as people have been using them as a source of 

medicines since ancient times. Biologically active compounds 

in plants have been proven beneficial in curing a number of 

ailments. These active constituents of plants have the potential 

of decreasing dyslipidemia which can often lead to heart issues 

and obesity. Plants such as C. fructus, Mori folium, Mangifera 

indica, Tinospora cordifolia, Nigella sativa and Camellia 

sinensis because of their active components proved to be a 

natural treatment of metabolic disorders, in vitro and in vivo. 

Being rich in antioxidants, flavonoids, and phenols along with 

other potent components, plants made themselves a lot safer 

way of treatment. Hormones are natural chemicals of the body, 

produced and secreted by glands, which are responsible for 

carrying out body functions. Their over and under-production 

can lead to endocrine disorders. Hypothyroidism and PCOS 

are affecting more people, especially females. And this can 

cause serious issues if left untreated. Holy plants such as 

ashwagandha, insulin plant and guggulu can be used as an 

effective and natural remedy for hypothyroidism. As they have 

been proven to increase the production of thyroid hormones 

which is usually compromised in the disorder. PCOS is a 

complex disorder as it is a cluster of different problems. Plants, 

like turmeric, ginseng and flaxseeds have the potential to 

manage the disorder and these plants have been worshiped by 

old folk because of their extreme benefits. Along with being a 

source of food, plants have been a great source of treatment 

and have been used by people in history which dates back up 

to 10,000 years. This proves that plants should not be 

overlooked when it comes to cures. Because of a lack of 

clinical pieces of evidence, plant medicines are not easily 

available to people. So, more research and clinical trials should 

be done in order to bring plant medicine over conventional 

medicines.   
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