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Abstract-  

Background- Hormonal imbalance, oxidative stress, and 

pharmacological disruptions can be caused by thyroid 

disorders such as hypothyroidism, which also modify 

metabolic processes. Levothyroxine along with other 

chemical-based drugs are helpful, but prolonged 

administration may have negative side effects. As a more 

secure option, medicinal plants with hormonal-

modulating and antioxidant functions are being 

studied.The flavonoids, phenolics, and glycosides found in 

Bauhinia variegata (Kanchan tree) have been appreciated 

for their endocrine-modulating, anti-inflammatory, and 

antioxidant properties. There is, however, little scientific 

evidence about its impact on thyroid disorders. Therefore, 

it must be done to assess the potential for treatment in 

hypothyroidism models. 

Aim- To investigate the antioxidative and histology 

beneficial properties of Bauhinia variegata ethanolic bark 

extract, and to examine its modulatory effect on PTU-

induced hypothyroidism in Wistar rats that are albino. 

Method- Albino Wistar rats were given propylthiouracil 

(PTU) to induce hypothyroidism. The animals were split 

up into groups for control, disease (PTU- controlled), 

standard (levothyroxine), also test groups receiving B. 

variegata ethanolic One hundred, two hundred, and four 

hundred milligrams per kilogram for bark extracted for a 

duration of 21 days. Plasma levels of the mineral 

thyroxine (T4), the triiodothyronine (T3), as well as 

hormone that stimulates the thyroid (TSH) were 

determined. utilizing Immunoassay. Body weight, thyroid 

gland histopathology, and In addition, evaluations were 

carried out of oxidative stress markers such as 

malondialdehyde, but also catalase , as well as super 

oxygen dismutase. 

Results- PTU administration resulted in decreased T3 and 

T4 levels, increased TSH levels, and elevated oxidative 

stress markers. Treatment with B. variegata extract 

produced a dose-dependent restoration of thyroid 

hormone levels and normalization of TSH. The extract 

also significantly reduced MDA levels while enhancing 

SOD and CAT activities, indicating antioxidant potential. 

Histopathological analysis revealed near-normal 

follicular architecture in extract-treated rats compared to 

the PTU group. 

Conclusion- Effective preventing and therapeutic benefits 

against PTU- induced hypothyroidism have been 

identified by the ethanolic bark extract of Bauhinia 

variegata. Thyroid hormone levels are raised, antioxidant 

enzyme activity is increased, and normal thyroid histology 

has been restored. According to these results, B. variegata 

may be an effective natural treatment option for oxidative 

stress and thyroid gland disorders. 

 

Index Terms- Bauhinia Variegata, Propylthiouracil, 

Thyroid Hormones, Hypothyroidism, And Wistar Rats. 

 

I. INTRODUCTION 

 

 
Figure1: Exploring Bauhinia variegata potentical in 

hypothyroidism management. 

Medicinal plants are important sources of raw 

materials for medicines that treat many human 
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illnesses. A World Health Organization (WHO) 

report states that around 80% of people globally 

depend on traditional remedies for primary 

healthcare(1). This reliance brings notable financial 

benefits for addressing various health issues. The 

ancient medical method known as Ayurveda has 

several potential application in treating a variety of 

modern non-communicable disorders, including 

hypothyroidism. In underdeveloped nations as well, 

thyroid disorders have grown to be serious health 

issues (2). Two thyroid stimulating hormones are 

thyroxine, also known as T4, and triiodothyronine, 

also known as (T3).that function as Pitta in the 

body(3). The Indian medical system refers to and 

uses different kinds of Bauhinia as Kanchnara. This 

is Bauhinia variegata Linn as illustrated by Watt. the 

racemosa Linn of Bauhinia and Rakta Kanchnar. 

Bauhinia tomentosa, Bauhinia purpurea Linn., and 

Bauhinia variegata Linn., Shveta Kanchnar was also 

known as Peeta Kanchnar in Bhavaprakash(4). The 

Indian medical system refers to and uses different 

kinds of Bauhinia as Kanchnara(5). This is Bauhinia 

variegata Linn as illustrated by Watt. the racemosa 

Linn of Bauhinia and Rakta Kanchnar. Alongside 

Bauhinia tomentosa, Bauhinia purpurea Linn., and 

Bauhinia variegata Linn., Shveta Kanchnar was also 

known as Peeta Kanchnar in Bhavaprakash(6). The 

many plant parts— Buds, blossoms, leaves, seeds, 

roots, stems, and stem bark are used in many 

indigenous medical systems in addition to well-liked 

by India's diverse ethnic groups for the administration 

of multiple illnesses. Following several assertions 

regarding the diverse spectrum of traditional healing 

qualities of B. variegata, researchers have worked 

hard to support its effectiveness as a curative agent 

through pharmacological studies(7). The illness 

caused by thyroid gland dysfunction is linked to both 

Gandmala and Galganda in Ayurveda. These days, 

sedentary lifestyles, poor diets, stress, and hormone 

imbalances are the main causes of disorders like 

Galganda and Gandamala(8)(9). The condition can 

have three main causes: primary, secondary, and 

tertiary. Peripheral or primary hypothyroidism, which 

accounts for about 99% of cases of hypothyroidism, 

is caused by irreversible thyroid destruction or loss 

brought on by being exposed to radiation, 

autoimmune problems, etc.(10). 

In various languages, Kachnar is referred to by 

different names(11)(12). 

 

Common name : Bengali Ebony Mountain. 

Hindi: Gwiar, Barial, Gurial, Khairwal, Khawairaal, 

Koliar, Padrian, Kachnar, Kandan, and Kaniar. 

Konkani: Kanchan. Malayalam: Unna. 

Marathi: Thaur, Raktakanchan. The Mundari: It's 

Buruju. 

Sanskrit: Chamarika, 

Tamil: Mandarai. 

 

Bauhinia variegata's phytochemistry and botanical 

identification : 

The medium-sized deciduous tree Bauhinia variegata 

Linn., often called Kanchanar, is found in India, 

China, Pakistan, Thailand, Myanmar, and Sri Lanka. 

It is widely used in Ayurveda for wounds, tumors, 

ulcers, lymphadenopathy, diseases of the thyroid 

(Kanchanar Guggulu), and as an antibacterial and 

anti- inflammatory(13). 

 

• Family: Caesalpiniaceae (Fabaceae). 

• Alternate Names: Orchid Tree, Mountain Ebony, 

Kanchanar 

• Name in Ayurveda: Kanchanar 

• Bark, leaves, flowers, flower buds, and roots are 

among the parts used. 

 

II. PHYTOCHEMICAL STUDIES 

 

 
Figure 2. Medicinal uses of different parts of 

Bauhinia variegata. 

Preliminary Phytochemical Studies 
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Its many parts, which include leaves, flowers, bark, 

and the roots were used by ancient herbalists and 

healers to make remedies for various illnesses.. It was 

first used as a medical substance to treat a range of 

ailments. In the Ayurvedic system of India, the 

Bauhinia variegata flower is known as "Kachnar." It's 

said to have purifying and cooling properties. 

Additionally, since it is thought to help the respiratory 

 system, In formulations to improve respiratory health, 

it has been combined with Bauhinia variegata(14)(15). 

An initial phytochemical analysis of the ethanol extract 

revealed the presence of flavonoids, tannins, alkaloids, 

steroids, and glycosides as active components; 

however, proteins and carbohydrates were also present 

in the water extract, alkaloids, tannins, and 

flavonoids(16). 

 

Root and bark 

Bauhinia variegata Linn's root bark underwent a 

phytochemical examination.This study led to the 

discovery of a new compound, 2S-5, Dimethoxy-3',4'-

2S-5,7a new flavanone, and the compound 5,6-

dihydro-1, 7-d Spectrum analyses were used to 

identify the structures of these novel compounds. 

Additionally, through spectrum analysis and chemical 

degradations, researchers determined the structure of a 

new 5,7,3',4'-tetrahydroxy-3 alpha opyranosyl (13)- O-

beta the flavonolglycoside, which was extracted from 

the roots of Bauhinia variegata(7)(17). 

 

leaves 

The leaves also contain crude protein, calcium, and 

phosphorus. Additionally, the leaves have volatile oil. 

The oil contained spathulenol, germacrene D, and δ- 

and γ-cadinene, according to a GC/MS analysis. The 

leaves include flavonoids such as kaempferol, rutin, 

and quercetin(18). Research has shown that flavonoids 

have a substantial impact on blood glucose levels. 

According to one study, Bauhinia variegata leaf 

aqueous extract can successfully reduce high The level 

of plasma glucose is elevated and may have been used 

to manage diabetes of type I as a medicinal 

plant(19)(20). 

 

Seeds 

Palmitic, linoleic, stearic, aspartic, serine, glutamic, 

and oleic acids are all found in seeds. Histidine, 

arginine, tyrosine, Threonine, valine, methionine, 

proline, glycine, lysine, alanine, leucine, isoleucine, 

and phenylalanineare among the other substances in 

addition to proteins(21). 

 

Roots 

Contain various phytochemical components, including 

proteins, gums, mucilages, flavonoids, tannins, 

phenolic chemicals, carbohydrates, and glycosides. 

From the root, researchers have isolated new flavone 

glycosides, such as (5S) 75, 7-dimethoxy-30,40-

methylenedioxy synthetic flavanone with 5,7,3'- 4-

tetrahydroxy-3-meth5oxy-7-O-α-L-rhamno pyranosyl 

(1--3)-O-β- galactopyranoside. Moreover, 5,6-dihydro-

1 3,4-dimethoxy-2-dihydroxy-7- methyldibenz 

b,foxepin, a new dihydro dibenz waoxepin,s 

discovered. (21). 

 

III. PHARMACOLOGICAL STUDY 

 

 
Figure3: Exploring health dimension in 

pharmacology study. 

 

Antihyperthyrodism activity 

The thyroid, or thyroid gland, is a tiny, butterfly-like 

organ situated near the base of the throat apple of 

Adam. This endocrine gland is found in the front and 

sides of the lower neck. The thyroid is responsible for 

producing hormones. Control the development and 

maintenance of the brain, heart, muscles, and 

digestive system. Common Issues with the thyroid 

include goiter, Hashimoto's thyroiditis has been 

linked to hypothyroidism, a condition called hyper 

and tumors of the thyroid. Thyroid malfunction is 

especially prevalent of them.The thyroid hormones 
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triiodothyronine and tetra iodo thyroxine affect every 

part of our metabolism and significantly impact 

human health(8)(22). 

 

Inflammatory activity 

Researchers assessed the mast cell stabilizing 

qualities of an Bauhinia variegata bark extract 

containing ethanol. They used mouse mast cells to 

look into this stabilizing potential. The number of 

animals that died following exposure to the 

dangerous chemical poly-p-methyl phenethyl 

methylamine (also known as compound 48/80) was 

used to determine anti-anaphylactic activity. 400 

mg/kg of B. variegata ethanol extract (BVEE) 

markedly decreased mortality by 50% and prevented 

mast cells from degranulating by 71.18%(23)(24). 

 

Antigoitrogenic activity 

In rats suffering from goitre brought on by 

neomercazole, B. Variegata was shown It can 

effectively return the goiter-associated thyroid 

function to its original state at a two hundred 

milligram everyday dosage(21)(7). 

 

DNA protection and antioxidant properties. 

Herbs are applied on piles in order to create an 

excretory infusion. Dried buds help cure diarrhea, 

tumors, and worms, as well as piles and dysentery 

(Asima, 1992). The antioxidant both in vitro and 

DNA protective properties of The bark of Bauhinia 

variegata was extracted using methanol help prevent 

oxidative damage to pBR322 DNA caused by 

H2O2(25). Powerful antioxidant qualities are 

exhibited by MEB and its polar sub-fractions (EAB, 

NBB, and REB, respectively)(26). According to the 

study's findings, they can stop pBR322 DNA from 

being oxidatively damaged by H2O2. The different 

varieties of Bauhinia bark extracts and fractions have 

substantial antioxidant activity and DNA- protective 

properties due to their high concentration of phenolic 

and flavonoid components(26). 

 

Histological studies of thyroid : 

 
 

Figure 4: causes of thyroid histological changes(27). 

Normal thyroid histology showed well-formed, 

colloid-filled cells and even epithelium. In the 

thyroid of the BS-fed animal, when compared to 

normal, there was generally microcytic infiltration 

and breakdown of thyroid follicular cells(28). The 

rupture of follicles and the loss of follicular colloidal 

components, along with the significant increase in 

follicular size, indicated clear enlargement of the 

gland(29). In the glands of thiourea-treated animals, 

there were obvious changes in the colloidal region 

and a complete loss of normal structure. Hyperplasia 

was marked by the resorption of colloidal materials, 

congestion of follicles due to an increase in their 

number, and extensive folding and papillae on the 

epithelium(11)(30). 

Table 1- The model and reported activity are 

displayed in the table(8) 

Sr 

.no. 

Activity reported Sections that are 

helpful 

The model utilized 

1. Anti-diabetic leaves Diabetes caused by 

Glycogen. 

2. An anti-tumor A stem Produce the austere 

carcinoma of Dalton. 

3. Anti-bacterical bark In comparison to strains 

of bacteria. 

4. Preventing ulcers A stem Aspirin-induced ulcers and 

gastric ulcers brought on by 

pyloric ligation in the 

DMBA model 

5. Chemoprevention 

and cytotoxic 

effect 

Stem Rats with experimental liver 

tumors caused by N- 

nitrosodiethylamine 
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6. Cancer prevention A Stem 

bark 

Medical mice get skin 

cancer as a result of DMBA 

and croton oil. 

7. Hepatoprotective A Stem 

bark 

CCl4 induced 

hepatotoxicity 

8. Anti- inflammatory Non 

woody 

aerial 

part 

Edema in the hind

 paw caused by 

carrageenan 

9. Anti-thyroidism Stem 

bark 

impeding the production 

and distribution of 

hormones related to the 

thyroid by the gland that 

regulates thyroid function 

IV. METHODS AND MATERIALS 

 
Figure 5: experimental setup for thyroid hormone 

study(31). 

Chemical. 

The source of propylthiouracil (PTU) and L thyroxine 

(T4). TSH was performed using commercially 

available kits.. Mouse/rat tri-iodothyronine (T3) and 

(T4) total ELISA kits (32). 

 

Animal 

Thirty male albino rats, weighing between 

150 and 200 grams, were obtained from the 

animal house and veterinary medicine 

.Before the experiment, they were kept for 

three weeks in an acclimation phase without 

any therapy. The animals were housed at 

21±3ºC in an organized environment with a 

12-hour cycle of both light and darkness. 

They received regular commercial rat chow 

and free access to tap water. The experiment 

followed national animal use 

standards(33)(32). 

Prepration of test solutions 

PTU was dissolved in 0.01 N sodium 

hydroxide to make the PTU solution. The 

remaining volume was filled with injection 

water. O-phosphoric acid was added to keep 

the pH between 6.8 and 7.5. Levothyroxine 

dissolved in distilled water, and the resulting 

solution was given right away. The tea bag 

was steeped in water at 90°C for two 

minutes. The tea mixture was then cooled 

and given to the rats (34)(35). 

Grouping of animal 

Table 2. Experimental design for the study 

of B. variegata extract on PTU-induced 

hypothyroidism in rats(36). 

Sr.no Group Therapy 

1. Group I Normal control (just for vehicles) 

2. Group 

II 

Hyperthyroid control (l- thyroxine only) 

3. Group 

III 

L- thyroxine + low dose (200mg/kg) of B. 

Variegata extract 

4. Group 

IV 

L- thyroxine + high dose (400 mg/kg) B. 

Variegata of extract 

5. Group 

V 

L-thyroxine + standard drug 

(propylthiourical 10 mg) 

 

Materical and method 

Studies that have been published in a variety of peer-

reviewed online and offline journals as well as online 

databases like PubMed, MedlinePlus, Information 

regarding the Pharmacological mechanisms as well 

as preclinical outcomes of chemically induced 

hypothyroidism in mammalian was gathered through 

searches on sites like Sodhganga, Google Scholar, 

and others, and summarized for an evidence-based 

study. In order to derive useful conclusions from 

classical data,Ayurvedic classics such as the Charaka 

Samhita and Sushruta Samhita were also 

examined(37). 

 

Analysis of serum 

The blood tests for T3, T4 and thyroid stimulating 

hormone (also known as TSH) levels have been 

checked using internal radiation-induced immune 

methodologies for assessment.triglycerides using a 
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laboratory analytical analyzer, glucose, and NEFAs. 

A rat insulin enzyme-linked immunosorbent assay 

(ELISA; Mercodia, Uppsala, Sweden) measured 

serum insulin concentrations (38)(39). 

 

V. TOXICITY EVALUATION 

 

These rats were administered given dosages of 2000 

or 5000 mg/kg body weight of the aqueous extract 

(AE) in order to assess the immediate toxic effects of 

B. variegata bark. The research team monitored 

activity, mortality, and other hematopoietic 

parameters associated with medical conditions, 

biological chemistry, and logic(40). The greatest 

allowable dosage ( maximum tolerated dose ) for the 

side effects has been found to be 5,000 

mg/kg.Repeated-dose tests showed the lowest level 

of adverse effects at 1000 mg/kg. Compared to 

control groups, The organs' weight and shape were 

unaffected by oral B. variegata administration(23). 

 

 

Figure 6: Toxicity evaulation b. variegata bark (26) 

VI. CONCLUSION 

The effects during this process investigation 

unequivocally demonstrate that the ethanolic 

extracted of Bauhinia variegata bark has a 

noteworthy modulatory influence on the thyroid 

hormone imbalance that Wistar rats are subjected to. 

Propylthiouracil TSH levels significantly increased as 

a result of treatment, but serum levels of T3 as well 

as T4 significantly decreased, confirming the 

induction of hypothyroidism, weight gain, and 

structural damage to thyroid follicles. Nevertheless, 

all of these changed parameters significantly 

improved after receiving therapy with Bauhinia 

variegata extract, particularly at the higher dosage of 

400 mg/kg. The findings substantiate the great 

therapeutic potential of Bauhinia variegata bark 

extract, which can be regarded as a safe, natural, and 

efficient supportive treatment for thyroid problems. 

To identify the active chemical or compounds and 

assess clinical uses in people, more research is 

advised. 
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