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ABSTRACT 

This study investigated Ashwagandha's potential to ameliorate liver enzyme, lipid profile, glucose 

and GSH, MDA of induced hypothyroidism in male rabbit. Twenty-four (24) adult male rabbits 

divided equally and randomly into four groups (C1, C2, T1, T2) C1: control negative group received 

tap water orally. C2: control positive group received Ashwagandha at 500 mg/kg.B.W. dose given 

once daily orally. T1: Treatment 1 group received propylthiouracil 100 mg/kg.B.W once daily orally. 

T2: Treatment 2 group received both propylthiouracil 100 mg/kg.B.W and Ashwagandha at 500 

mg/kg.B.W. dose, blood samples were collected by cardiac puncture technique before the experiment 

started and at the end of the experiment for measuring the following parameters: lipid profile; 

Triacylglycerol (TAG), High density lipoprotein cholesterol (HDL-C), Total cholesterol (TC) 

LiNEAR Spain kit, very low-density lipoprotein cholesterol (VLDL), low density lipoprotein 

cholesterol (LDL), liver enzyme; Serum AST (Aspartate aminotransferase), ALT (Alanine 

aminotransferase).  Glucose, Malondialdehyde (MDA) Glutathione, (GSH). In conclusion, the results 

of the current study of ashwagandha have hepatoprotective effect on the liver and decreased the 

hepato-oxidative stress. 
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INTRODUCTION 

    Oxidative Stress (OS) arises when the 

synthesis of bioactive oxidation products 

exceeds the endogenous cellular antioxidant 

defence mechanism [19]. Under normal 

settings, a dynamic balance exists between the 

formation of ROS (reactive oxygen species) and 

the antioxidant capacity of the cell [50, 53, 62]. 

Antioxidants are chemicals that can prevent or 

postpone oxidative damage to nucleic acids, 

proteins and lipids caused by a large rise in ROS 

through preventing the initiation or propagation 

of oxidising chain reactions [4]. An imbalance 

between oxidative stress production and 

decreased antioxidant activity leads to an 

ineffective antioxidant system for their 

neutralized [35]. The liver is a critical organ 

with several roles, including the creation, 

metabolic processes, storage, and transport of 

amino acids, lipids, carbohydrates, and vitamins 

[1]. OS (oxidative stress) not only damages the 

liver by irreversibly altering lipid, protein, and 

DNA levels, but it also disrupts pathways that 

regulate normal cellular activity [56]. As these 

pathways modulate protein expression, gene 

transcription, hepatic stellate cell activation, and 

apoptotic cell death, oxidative stress is thought 

to be one of the underlying pathological 

mechanisms contributing to the initiation and 
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advancement of numerous hepatic diseases, 

including alcoholic liver disease, non-alcoholic 

steatohepatitis, and chronic viral hepatitis. [33].  

     The thyroid gland considered the most 

important endocrine organ in the body. It 

synthesizes and releases T4 (thyroxine) and T3 

(triiodothyronine) [7, 8]. These hormones are 

necessary for the formation, development and 

function of a growing variety of tissues and cell 

types include hepatocytes [17]. Thyroid and 

liver have complex relationship the liver is 

responsible for the majority of thyroid 

hormones' peripheral metabolism [32]. The liver 

and thyroid are inextricably linked, with thyroid 

hormones essential for beta-oxidation, 

cholesterol, and glucose metabolism, liver 

considered the main site of glycolysis and 

gluconeogenesis [15]. 

    Hypothyroidism can cause OS (oxidative 

stress) by changing in lipid profiles and 

improving reactive oxygen species (ROS) 

formation, which promotes tissue oxidative 

damage. Hypothyroidism is associated with an 

elevated in the levels of biochemical markers of 

oxidative stress and a reduction in the 

antioxidant levels in liver [40].  

     Drug-induced liver injury is a significant 

health concern affecting both healthcare 

professionals and the pharmaceutical industry 

[15]. Plants have long been used in traditional 

medicine to treat various ailments and 

conditions. Many herbs and herbal extracts 

contain phytochemicals with biological 

activities that confer therapeutic benefits. 

Among these, phenolic compounds—

particularly those found in vegetables and 

fruits—are considered the primary bioactive 

components responsible for health-promoting 

effects. Phenolics are a class of non‑essential 

dietary components associated with the 

prevention of atherosclerosis and cancer. Their 

bioactivity is thought to stem from their ability 

to chelate metals, inhibit lipoxygenase, and 

scavenge free radicals [4]. One such plant rich 

in phenolics is Ashwagandha (Withania 

somnifera), This small, woody shrub from the 

Solanaceae family is native to the drier regions 

of western India and has a long history of use in 

Ayurvedic medicine [47]. The therapeutic 

effected of Ashwagandha are due to its bioactive 

compounds contain such as withanolides, 

withansoide, eight different polyphenols and 

three types of flavonoids, steroids, flavones, 

alkaloids, carbohydrates, glycosides, tannins, 

saponins, coumarin and terpenoids [14, 45][38]. 

Withania somnifera is thought to have a variety 

of pharmacological effects, including anti-

cancer, anti-arthritic, antimicrobial, anti-

inflammatory, cardioprotective, anti-diabetic 

neuroprotective, antistress/adaptogenic, 

hepatoprotective, and immunomodulatory 

characteristics [10]. hepato-protective activity 

against free radicals generated by the oxidative 

a stress, which is the primary reason of liver 

injury [54]. 

The aim of study we hypothesized the role of 

hepatoprotective and antioxidant properties of 

Ashwagandha on induced hypothyroidism 

rabbits by PTU. 

 

METHODS AND MATERIAL   

      A total of 24 males local-breed rabbits were 

sourced from the animal facility at the College 

of Veterinary Medicine in the University of 

Baghdad. The age of the rabbits ranged from 6 

months to 1 year, and their weight varied 

between 1.0 and 1.5 kg. They were kept in 

sanitized rooms and placed in individual floor 

compartments divided into four sections. Each 

section housed six rabbits, which were 

randomly assigned, under standard 

environmental conditions with regular 

temperature and a controlled light/dark cycle. 

The rabbits had unrestricted access to food and 

water at all times. A two-week acclimatization 

period was provided prior to the initiation of the 

experimental protocol. 
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ETHICAL APPROVAL  

     Statement from the Institutional Animal 

Care and Use Committee: The Scientific 

Committee of the Veterinary Microbiology 

Department, College of Veterinary Medicine, 

University of Baghdad, Baghdad, Iraq. The 

committee assessed and authorized the 

experimental design and protocols employed in 

the present study in accordance with Animal 

Welfare Ethical Standards. 

 (P.G 304\2024\2\12). 

CHEMICALS  

     Propylthiouracil (6-n-propyl-2-thiouracil; 

PTU) is a goitrogen (an antithyroid) medication 

that may be purchased from a nearby pharmacy 

in Baghdad in tablet form at 50 mg/kg B.W. The 

plant (ashwagandha) supplement was purchased 

from a nearby health store in Baghdad in the 

form of capsules with a dose of 250 mg/kg B.W. 

EXPERIMENTAL DESIGN  

    All animals (rabbits) were obtained from the 

animal house at the College of Veterinary 

Medicine, University of Baghdad. The rabbits 

were between six months and one year of age, 

weighing 1.0–1.5 kg. They were randomly 

divided into four groups, each containing six 

rabbits: 

• C1 (Negative control): Received tap water 

only. 

• C2 (ASH; positive control): Received 

Ashwagandha capsules orally at 500 mg/kg 

body weight (Giri, D. et al., 2022), dissolved 

in 5 mL of tap water and administered via a 

gavage needle. 

• T1 (PTU): Received Propylthiouracil orally 

at 100 mg/kg body weight (Hussein, M.M. 

et al., 2022), dissolved in 5 mL of tap water 

and administered via a gavage needle. 

• T2 (PTU+ASH): Received both 

Propylthiouracil and Ashwagandha for 30 

days. 

BLOOD SAMPLES  

   Before started in experimental study was 

collected 5ml blood and after 30 days of study 

collected 5ml of blood for each rabbit and put it 

into tube without EDTA for biochemical 

parameter. The animal was dissected after 

euthanasia process by overdose of a ketamine-

xylazine anesthesia [41]. 

HISTOLOGICAL PREPARATIONS  

     Immediately after animal sacrificed were 

made a longitudinal neck incisions and isolated 

thyroid sample for histopathological 

examination, liver samples froms; each group 

were preserved in 10% a formalin. After 24 

hours the fixative solution had changed. After 

48 hours the sample was washed with tap water 

for three to four hours to remove the formalin 

solution. Following that, the sample went 

through a series of operations to prepare the 

tissue for histological examination. These 

techniques included dehydration, cleaning, 

infiltration, embedding, sectioning, staining, 

and finally mounting [3]. 

LIVER ENZYME PARAMETERS  

   Aspartate Aminotransferase (AST) LiNEAR 

Spain kits, Alanine Aminotransferase (ALT) 

LiNEAR Spain kits, Alkaline Phosphatase 

(ALP) LiNEAR Spain kits.  

HEPATIC OXIDATIVE STRESS 

MARKERS  

 Malondialdehyde concentration in serum 

(MDA). kit from Cloud-Clone Corp USCN, 

company china. Glutathione concentration in 

serum. (GSH). Kit from Cloud-Clone Corp 

USCN, company China.  

LIPID PROFILE PARAMETERS  

Total cholesterol (TC), triacylglycerol (TAG), 

and high-density lipoprotein cholesterol (HDL-

C) levels in serum were assessed with kits 

obtained from LINEAR Chemicals 

(Spain). Low-density lipoprotein cholesterol 

(LDL-C) was determined using the 

Friedewald formula: LDL-C = TC – (HDL-C + 

TG/5), with all measurements given in mg/dL. 

Very-low-density lipoprotein cholesterol 

(VLDL-C) was then obtained from the 

TG/5 part of this formula [17]. 
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GLUCOSE PARAMETER  

    Glucose LiNEAR Spain kit. 

STATISTIC ANALYSIS  

     Statistical analyses were performed using 

SAS (Statistical Analysis System, version 9.1). 

Differences between group means were 

assessed using two‑way analysis of variance 

(ANOVA) with interaction, followed by the 

Least Significant Difference (LSD) post hoc 

test. Statistical significance was set at P < 0.05. 

RESULTS 

Liver Enzymes 

Role of Ashwagandha on liver enzyme; 

Aspartate Aminotransferase (AST), Alanine 

Aminotransferase (ALT), and Alkaline 

Phosphatase (ALP) Levels in Experimental 

Adult Male Rabbits 

      The results for serum ALT levels are shown 

in Table 1 Fig. 1, and for AST in Table 2 Fig.  2, 

ALP levels are shown in Table 3 Fig. 3 Results 

revealed that the mean levels of ALT and ALP 

in the C2 (ASH) and T1 (PTU) group, were 

signifi-cantly (P<0.05.) raise after thirty days 

than with zero time and either groups. The mean 

ALT, AST levels in the T2 (PTU, and ASH) 

group showed a significant (P<0.05.) low after 

30. days and restore near normal level than with 

the other groups. The results for serum ALP 

levels shown in T2 groups appeared 

significantly (P<0.05.), decrease in ALP levels 

at 30, days compared with the zero, time and the 

C1 (control group). The mean ALP level in the 

T1 (PTU.) group was (P<0.05), significantly 

raise in the levels, after 30, days than with the 

other. The study also correlates with this 

research Devarasetti et al [7], which finding 

decrease in liver enzyme in treated animals with 

Ashwagandha after 30 days. Ashwagandha has 

the ability to restore liver enzymes to normal 

level due to the antioxidant phytochemical 

content in this herb that given hepatic-protective 

proprieties [13]. Propylthiouracil (PTU) exerts 

its antithyroid effect by inhibiting thyroid 

peroxidase, a key enzyme that catalyzes the 

oxidation of iodide to iodine and its subsequent 

organification into tyrosine residues, thereby 

preventing the synthesis of thyroid hormones T₃ 

and T₄. This process fail-ure leads to the 

inability to synthesize T3 and T4 [37]. The 

results in this study agree with this research [2, 

55] they reported elevated in liver enzymes after 

treatment with Propylthiouracil. The increase in 

AST level also related to thyroid dysfunction 

caused decreased in T3 hormone which lead to 

low in basal metabolic rate in hepatic cell [36]. 

Suggested the increase in liver enzyme related 

to change in thyroid functions and increase of 

ALP may due to the bone meta-bolic effect 

which related to bone origin that increase in 

osteoblasts activity due to the effect-ed 

Ashwagandha on bone [27,29]. Suggested the 

elevated level of liver enzyme due to 

Propylthiouracil caused hepatic injury [57]. 

 

Table 1. Effect of Ashwagandha on serum Alanine Aminotransferase (ALT) in 

Propylthiouracil-Triggered Hypothyroidism in Male Rabbits. 

Group /ALT Zero time 30 days 

G1 A48.46 ± 0.69a A48.53 ± 0.71b 

G2 B50.10 ± 0.71a A54.31±0.54a 

T1 A49.04± 0.87a A52.22± 1.67ab 

T2 A48.76 ± 0.24a A48.78 ± 1.48b 

LSD 2.93  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas 

lowercase letters indicate significant differences (P < 0.05) among values in the same column. 
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Fig 1. Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum Alanine Aminotransferase 

(ALT) level in different time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) 

at dose 500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both 

Propylthiouracil (PTU) and Ashwagandha (ASH) at 30 days. The values presented as the mean±SE(n=5). 

Table 2. Effect of Ashwagandha on serum Aspartate Aminotransferase (AST) in 

Propylthiouracil-Triggered Hypothyroidism in Male Rabbits. 

Group / AST Zero time 30 days 

C1 A44.41 ± 0.73a A43.65 ± 0.58b 

C2(ASH) A45.87 ± 1.80a A48.82 ± 0.62b 

T1(PTU) B47.54 ± 1.61a A54.17 ± 2.01a 

T2(PTU+ASH) A44.92 ± 0.33a A47.74 ± 1.72b 

LSD 4.04  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 

 

Fig 2. Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum Aspartate Aminotransferase 

(AST) level in different time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) 

at dose 500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both 

Propylthiouracil (PTU) and Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5). 
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Table 3. Effect of Ashwagandha on serum Alkaline Phosphatase (ALP) in Propylthiouracil-

Triggered Hypothyroidism in Male Rabbits. 

Group /ALP Zero time 30 days 

C1 A87.11 ± 3.67a A87.39± 3.84c 

C2(ASH) B87.54 ± 2.37a A114.56± 10.21a 

T1(PTU) B87.79 ± 2.60a A103.34 ± 7.33b 

T2(PTU+ASH) A87.79 ± 2.60a A90.05 ± 1.93c 

LSD 9.30  

 Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas 

lowercase letters indicate significant differences (P < 0.05) among values in the same column. 

Fig 3. Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum Alkaline Phosphatase (ALP) 

level in different time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 

500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/ kg.B.W. T2: Received both Propylthiouracil 

(PTU) and Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5). 

Role of Ashwagandha on  Malondialdehyde 

(MDA), Glutathione (GSH) Levels in Experi-

mental Adult Male Rabbits 

      The results for serum  MDA levels are 

shown in Table 4 Fig. 4, and for  GSH in Table 

5 Fig. 5, Results revealed that the mean levels of 

MDA in C2 (ASH) and T1 (PTU) , a groups 

were a significantly (P<0.05.) raised after a 30 

days than with a zero, time and the others. The 

mean MDA levels in the T2 (PTU+ASH) group 

showed a significant (P<0.05) decrease after 30 

days and restore near normal level compared 

with the other groups. The results, for serum 

GSH levels shown in T2 groups showed 

significantly (P<0.05) increase and restoration 

near to normal value at 30 days compared with 

zero time and the C1 (con-trols group). The 

mean GSH levels in the T1 (PTU.) and C2 

(ASH) group was lower significantly (P<0.05) 

after thirty days compared to the others.  after 30 

days compared with the other groups.
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Table 4. Effect of Ashwagandha on serum Malondialdehyde (MDA) in Propylthiouracil-

Triggered Hypothyroidism in Male Rabbits. 

Group /MDA Zero time 30 days 

C1 A22.87 ± 0.76a A23.19 ± 0.84c 

C2(ASH) B23.69 ± 1.05a A381.83 ± 76.81a 

T1(PTU) B25.34 ± 1.15a A129.86 ± 8.88b 

T2(PTU+ASH) A23.44± 1.61a A23.02 ± 1.72c 

LSD 78.82  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 

Fig. 4. Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum Malondialdehyde (MDA) 

level in different time on male rabbits. C1: Received tap water. C2 (ASH): Received Ashwagandha at dose 

500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both Propylthiouracil 

(PTU) and Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5). 

Table 5. Effect of Ashwagandha on serum Glutathione (GSH) in Propylthiouracil-Triggered 

Hypothyroidism in Male Rabbits. 

Group /GSH Zero time 30 days 

C1 A4.42 ± 0.43a A4.35 ± 0.45a 

C2(ASH) A4.41 ± 0.38a B0.69 ± 0.03b 

T1(PTU) A4.45± 0.33a B1.45 ± 0.14b 

T2(PTU+ASH) A4.59± 0.24a A4.00± 0.23a 

LSD 0.90  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 
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Fig. 5 Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum Glutathione (GSH) level in 

different time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 

500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both Propylthiouracil 

(PTU) and Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5). 

      The finding of this study agreed with Abdel-

Wahhab et al [26], which reported 

Ashwagandha decreased level of MDA lipid 

peroxidation marker of oxidative stress and 

increase in GSH due to anti-oxidant compound 

in these herb lead to enhance anti-oxidant 

enzyme activity and decrease oxidative stress. 

Ashwagandha has the anti-oxidant property that 

can decrease free rad-icals that induced 

oxidative stress may due to the multi 

phytochemicals contain in this herb including 

phenolic, flavonoids, Polyphenols considered 

the strong antioxidants found natural in plant 

which can neutralize radicals that are unstable 

by donating an electron or a hydrogen atom, 

Besides radical scavenging, polyphenols 

directly chelate metal ions like Fe+2 and dimin-

ish the pace of the Fenton reaction, so inhibiting 

oxidation[16]. Ashwagandhas have role to mini-

mized oxidative stress due to hypothyroidism 

[5]. Suggested the enhancement of cellular anti-

oxidant system efficacy by the stimulation of 

specific enzymes or enhanced activity of antiox-

idative enzymes, which may represent second-

ary effects, Ashwagandha have role to elevation 

liver glucose-6-,phosphatase (G-6-Pase) activa-

tion and antiperoxidative effects, and reduction 

in liver lipid; peroxidation (LPO.) and an en-

hancement in antioxidant enzyme active [53]. 

The result in C2 (ASH) group appeared signifi-

cantly increased in MDA and decreased in GSH 

which agree with this study Islam et al [22], re-

ported Ashwagandha may elevate in Malondial-

dehyde (MDA) level while reducing 

Glutathione (GSH) level, leading to its effects 

on oxidative stress indicators as side effect when 

taken at overdose. Research indicates that 

Ashwagandha exhibit antioxidant capabilities 

able to regulat-ing oxidative stress in many 

organs [46]. Excessive administration of 

Ashwagandha may dis-turb the equilibrium 

between pro-oxidants and antioxidants, 

resulting in increased MDA levels and 

diminished GSH levels [21].This imbalance 

signifies enhanced lipid peroxidation and 

reduced antioxidant defenses, ultimately leading 

to oxidative damage [43,59]. Ashwgandha can 

reduced glutathione (GSH) due to overdose or 

increased Excessive usage of Ashwagandha in-

duces a decrease in cellular GSH levels, result-

ing in cytotoxicity and potentially elucidating 

the mechanisms of liver damage or injury asso-

ciated with its consumption [30, 61]. Some re-

searchers reported that Ashwagandha can in-

duce Thyrotoxicosis (Excess Thyroid hormones 

TH) when it taken at overdose [9, 28, 31], Ex-

cess Thyroid hormones or/Thyrotoxicosis 
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condi-tion lead to decrease in GSH level and 

increase in MDA [42, 34]. 

Role of Ashwagandha on glucose Levels in 

Ex-perimental Adult Male Rabbits 

The results for serum Glucose levels are shown 

in Table 6 Fig. 6, Results revealed that the mean 

levels of glucose in the C2 (ASH) and T1 (PTU) 

groups, were higher significantly (P<0.05) after 

thirty  days than with zero time and, the other 

groups. The mean the levels of ,Glucose in the 

treated group T2 (PTU+ASH) appeared a 

significant (P<0.05.) decrease after thirty days 

and restore near normal level com-pared with 

the other groups. 

 

Table 6. Effect of Ashwagandha on serum Glucose in Propylthiouracil-Triggered 

Hypothyroidism in Male Rabbits. 

Group /GLUCOSE Zero time 30 days 

C1 A174.83 ± 4.04a A175.92 ± 4.54c 

C2(ASH) B174.20 ±5.09a A237.43 ± 12.03a 

T1(PTU) B168.65 ± 2.81a A196.47 ± 5.02b 

T2(PTU+ASH) A169.62 ± 3.95a A165.64 ±6.20c 

LSD 17.49  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 

 

Fig. 6 Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum Glucose level in different 

time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 500mg/kg.B.W. T1: 

Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both Propylthiouracil (PTU) and 

Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5).  

     The results align with those obtained by 

Boinep-ally et al [47], who reported increased of 

Glu-cose level of induced hypothyroidism 

group due to the reduced in gluconeogenesis and 

gly-cogenolysis. Hypothyroidism  may 

influenced on pancreas through reduce in  beta-

cell  insulin  produced that lead to elevated in 

glucose level [24], Thyroid hormone influences 

carbohydrate metabolism at multiple levels, 

including the con-trol of insulin production and 

receptor expres-sion, as well as direct effects on 

glucose uptake, were in treated group with 

Ashwagandha ap-peared decreased and restored 

to normal level due to may Ashwagandha 
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enhanced carbohy-drate metabolism, hence 

actively regulating blood glucose levels[57], 

suggested Ashwagan-dha have anti- diabetic 

properties and lower glucose level due to 

bioactive compounds like Withaferin A [50, 52]. 

Other study suggests May due to antidiabetic 

properties of flavonoid witch influenced on the 

pathway cell single in pancreases [44].  Other 

author suggested the anti-diabetic effects of 

Ashwagandha are facilitated by an enhancement 

in cellular glucose absorp-tion in skeletal and 

adipose tissues, as well as a rise in insulin 

secretion, liver regulates the blood glucose 

homeostasis and the activity of the key 

gluconeogenic enzyme G6P [25]. Ashwagandha 

restored liver glycogen reserves and inhibited 

hepatic gluconeogenesis by reduc-ing G6P 

activity [58]. The anti-hyperglycemic of this 

plant may due to Ashwagabdha have ability to 

improving pancreas tissue [18], may due to 

bioactive compounds in Ashwagndha like fla-

vonoid and phenolic have role to regulated glu-

cose metabolism in liver and elevating glucose 

absorption from skeletal muscles and fatty tissue 

[44]. 

The finding in this research showed C2 (ASH) 

group glucose is significantly increased, Thyro-

toxicosis is a hyper-metabolic condition caused 

by an excess of circulating thyroid hormones in 

the body, Ashwagandha in rarely caused thyro-

toxicosis due to stimulated thyroid gland and 

increase production of thyroid hormone [5]. 

Ashwagandha have ability to stimulation 

thyroid gland to increased production thyroid 

hormones and leads to Thyrotoxicosis [14, 48]. 

Thyrotoxi-cosis (Excess Thyroid hormones) 

leads to hyper-insulinemia due to Thyroid 

hormones increase glucose absorption through 

the gastrointestinal tract and increased 

gluconeogenesis and gly-cogenolysis that 

caused increase in liver glucose production. 

Thyrotoxicosis also promotes insu-lin 

breakdown and decreases the half-life of in-

sulin [63].  

Role of Ashwagandha on Total cholesterol 

(TC),Triacylglycerol (TAG), High density lipo-

protein cholesterol (HDL-C), Very Low density 

lipoprotein cholesterol (VLDL-C), Low density 

lipoprotein cholesterol (LDL-C). Levels in 

Experimental Adult Male Rabbits. 

The results for serum TC levels are shown in 

Table 10 Fig. 10, and for TAG in Table11 Fig. 

11, HDL levels are shown in Table 8, Fig. 8, 

LDL appear in Table 9, Fig. 9, VLDL are shown 

in Table7, Fig. 7. Results revealed that the mean 

levels of TC in the group C2 (ASH.) were raised 

significantly (P<0.05.) after thirty days than 

with zero time and the other groups. The mean 

TC levels in the C2 (ASH.) group a significantly 

(P<0.05.) appeared increased after thirty days 

compared with C1. Were the mean of T1 (PTU) 

and T2 (PTU+ASH) have no different 

significant (P<0.05) compared with C1 and C2. 

The results for serum TAG levels shown in T2 

groups showed significantly (P<0.05) lower and 

restore to normal level. The mean of TAG in C2 

and T1 significantly (P<0.05) increased after 

thirty day than zero time in another group. 

Results re-vealed that the mean levels of HDL 

in T1 were significantly (P<0.05.) higher after 

30 days either with zero time, group and the 

others. Were the other group have no significant 

(P<0.05) after thirty days. The mean level of 

VLDL in C2 and T1 were significant (P<0.05) 

increased after thirty days compared with zero 

time in another group. Were the mean in treated 

group T2 ap-pear significantly (P<0.05.) lower 

after 30 days compared with zero time another 

group. The mean of LDL level in the T2 (PTU.) 

group was signifi-cantly lower (P<0.05.) after 

thirty days than others group. The mean of LDL 

level are significantly (P<0.05.) high in C2 and 

T1 after 30 days than with zero time of other 

group.  
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Table 7. Effect of Ashwagandha on serum vLDL in Propylthiouracil-Triggered 

Hypothyroidism in Male Rabbits. 

Group /VLDL Zero time 30 days 

C1 A38.24 ± 1.42a A38.09 ± 1.34b 

C2(ASH) B38.51 ± 1.07 A49.81± 2.07a 

T1(PTU) B38.22 ± 0.32 A47.43 ± 2.48a 

T2(PTU+ASH) A38.68 ± 0.80 A39.66±1.38b 

LSD 4.18  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 

 

Fig. 7 Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum VLDL level in different time 

on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 500mg/kg.B.W. T1: 

Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both Propylthiouracil (PTU) and 

Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5). 

Table 8. Effect of Ashwagandha on serum HDL in Propylthiouracil-Triggered 

Hypothyroidism in Male Rabbits. 

Group /HDL Zero time 30 days 

C1 A13.14±1.08a A12.43± 0.16b 

C2(ASH) A13.08± 0.78a A12.92 ± 1.02b 

T1(PTU) B13.31± 0.65a A25.24 ± 1.80a 

T2(PTU+ASH) A14.23± 0.61a A13.29 ± 1.00b 

LSD 2.74  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 
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Fig. 8 Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum HDL level in different time 

on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 500mg/kg.B.W. T1: 

Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both Propylthiouracil (PTU) and 

Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5). 

Table 9. Effect of Ashwagandha on serum LDL in Propylthiouracil-Triggered 

Hypothyroidism in Male Rabbits. 

Group /LDL Zero time 30 days 

C1 A163.541±4.74a A176.95 ± 3.16ab 

C2(ASH) B167.30 ± 1.75a A192.11 ± 14.51a 

T1(PTU) B165.47 ± 8.29a A187.43 ± 13.34ab 

T2(PTU+ASH) A168.61 ± 3.35a A171.66 ± 7.07b 

LSD 15.50  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 

 

Fig. 9 Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum LDL level in 

different time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 

500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both 

Propylthiouracil (PTU) and Ashwagandha (ASH)at 30 days. The values presented as the 

mean±SE(n=5). 
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Table 10. Effect of Ashwagandha on serum Total Cholesterol (TC) in Propylthiouracil-

Triggered Hypothyroidism in Male Rabbits. 

Group /Cholesterol Zero time 30 days 

C1 A189.751± 6.56a A194.152 ± 6.84b 

C2(ASH) B192.13 ± 8.277a A227.98 ± 15.95a 

T1(PTU) B193.89 ± 7.68a A225.95 ± 10.92ab 

T2(PTU+ASH) A195.14 ± 3.32a A199.83 ± 8.74ab 

LSD 31.96  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 

 

Fig. 10 Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum total cholesterol level in 

different time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 

500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both Propylthiouracil 

(PTU) and Ashwagandha (ASH)at 30 day. The values presented as the mean±SE(n=5). 

Table 11. Effect of Ashwagandha on serum Triacylglycerol (TAG) in Propylthiouracil-

Triggered Hypothyroidism in Male Rabbits. 

Group / TG Zero time 30 days 

C1 A191.54 ± 7.30a A190.47 ± 6.73b 

C2(ASH) B204.24 ± 5.55a A255.98± 12.43a 

T1(PTU) B192.13 ± 2.23a A237.18 ± 12.43a 

T2(PTU+ASH) A193.40 ± 4.00a A198.30 ± 6.92b 

LSD 22.95  

Uppercase letters indicate significant differences (P < 0.05) among values in the same row, whereas lowercase 

letters indicate significant differences (P < 0.05) among values in the same column. 
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Fig. 11 Effect of Ashwagandha (ASH) and Propylthiouracil (PTU) on serum triacylglycerol level in 

different time on male rabbits. C1: Received tap water. C2: Received Ashwagandha (ASH) at dose 

500mg/kg.B.W. T1: Received at Propylthiouracil dose 100mg/kg.B.W. T2: Received both Propylthiouracil 

(PTU) and Ashwagandha (ASH)at 30 days. The values presented as the mean±SE(n=5).

      Ashwagandha have hypolipidimic effect due 

to contents flavonoids, which have role to lower 

lipid profile [49]. Wiciński et al [38], who found 

Ashwagandha improve lipid metabolic and 

protective effects against hyperlipidemia by 

attenuating oxidative stress and insulin 

resistance. Suggested the bioactive components 

and fiber content of Ashwagandha may be have 

responsible for the diminution of 

gastrointestinal transit duration for cholesterol 

and carbohydrate assimilation, consequently 

resulting in a reduction in liver lipogenesis and 

a decline in hepatic and plasma triglyceride 

levels [51]. This herb have anti-hyperlipidaemic 

activity, Withaferin A in Ashwagandha plays 

important role to restoration lipid profile 

(HDL,LDL,TC and TG) to normal level and 

decrease level of total cholesterol caused 

increased cholesterol and bile acids excretion 

due to the greater amount of fiber content in this 

plant, the reduction effect of Ashwagandha in 

triglyceroid (TG) causing decreased liver 

lipogenesis and low in hepatic and plasma TG 

concentrations [20].  

Propylthiouracil (PTU) induced hypothyroidism 

also related with dyslipidemia and elevated of 

TC, TG, VLDL-C, and LDL-C [1]. Total 

cholesterol and LDL in induce hypothyroidism 

by PTU due to decrease hepatic LDL receptor 

levels and decrease thyroid hormone led to low 

cholesterol 7 alpha hydroxylase enzyme 

activation that lead to decrease conversion 

cholesterol to bile acid and excretion lead to 

elevated total cholesterol concentration and 

LDL level [37]. Demonstrates that HDL levels 

increased following treatment with anti-

thyroidal drug, implying that induced 

hypothyroidism may result in elevated HDL 

levels relative to untreated with anti-thyroidal 

drug [12]. Induced hypothyroidism from PTU 

elevates HDL levels due to modified 

apolipoprotein metabolism, particularly 

increased Apo-E concentrations, which may 

improve HDL particle formation and stability 

[39]. Suggested PTU-induced hypothyroidism 

may increase HDL levels due to diminished 

hepatic lipase activity, impacting lipoprotein 

metabolism and modifying cholesterol transport 

pathways [49]. Hypothyroidism lead to low in 

activation of CETP (Cholesterol ester transfer 

protein) and HL (hepatic lipase) in 

hypothyroidism results in increased HDL levels 

by diminishing CETP convert from HDL to 

VLDL and IDL [6]. Hypothyroidism diminishes 

liver lipase activity, essential for HDL 

metabolism, resulting in increased HDL levels 

due to decreased clearance and modified lipid 

metabolism [41], the elevated TG, LDL, VLDL 

level in hypothyroid condition related to the 

decrease T3 and T4 level lead to low in LPL 
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enzyme activation [11], these decrease in LDL 

level may be due to low activation of LDL 

receptor in hepatocyte [23].  

 

CONCLUSION 

    On the basis of data result it has been shown 

that Ashwagandha has role in decreasing 

oxidative stress induced due to hypothyroidism, 

the hepatoprotective and antidiabetes effect in 

this plant. Ashwagandha has a role in regulation 

of lipid profile and restoration to normal level 

and prevent hyperlipidemia induced due to 

hypothyroidism, Ashwagandha supplement can 

be used as antioxidant against oxidative stress 

induced due to hypothyroidism by PTU. 

Ashwagandha have safety and effectiveness 

when used in hypothyroid condition animals, 

when taken in healthy animals, this herb 

appeared to elevated of  lipid, glucose, 

oxidative, and decreased anti-oxidant levels, 

further the research is needed to an explore more 

about Ashwagandha's influence on health 

conditions. 
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