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Abstract:- This study was achieved to the safety evaluation of the ashwagandha (Withania somnifera) and total phenolic acid and total 

flavonoids compounds were determined, as well as ABTS  and DPPH radical scavenging activities assay were studied. In addition, the 

biological experimental was an examination of hepatitis rats. 

The results observed that the ashwagandha root extract was safety due to no evidence of toxic effect or mortality in mice. This safety from 

the ashwagandha root extract caused the extract had contained high amounts of phenolic and flavonoids compounds which directly role 

of in free radical scavenging, thus the extract from ashwagandha root is a source of antioxidant activity.   

At the end of biological experimental after eight weeks the results found that the effects of ashwagandha roots extract on carbon 

tetrachloride CCl4-induced changes in serum hepatic enzymes were decreased compared with control CCl4 positive and gives nearly 

equal control negative at level 400mg/kg body weight for a rat.  Moreover, the results found that the effect ashwagandha roots extract on 

antioxidant enzymes hepatic as glutathione (GSH), superoxide dismutase (SOD), malondialdehyde (MDA), glutathione peroxidase (GPx), 

and catalase (CAT) parameters showed that the ashwagandha roots extract was an improvement the antioxidant enzymes. 

Furthermore, different concentrations extract alleviated histopathological changes in rats' liver treated with CCl4. 

Ashwagandha root extracts confirmed that the protection of the rats' liver CCl4- induced hepatotoxicity. This influence may be due to 

activated, the antioxidant activities of these extracts. 

It could be recommended that the obviously results supported that the possible antihepatic damage effect of ashwagandha root extract 

against CCl4-induced hepatic damage. Therefore, the treatment with ashwagandha root on hepatic damage influence may be due to their 

natural antioxidants.  
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INTRODUCTION 

Ashwagandha (Withania somnifera, family Solanaceae) is a significant great significance herb of Ayurveda system of 

medicine in India. It is utilized widely as possessing different health useful (1). Ashwagandha is Know recognized to its 

biologically active chemical compositions like the alkaloids, steroidal lactones, and saponins (2).The roots of ashwagandha are 

recognized for their pharmacological influence due to the presence of a group of steroidal lactones. Theutilize of ashwagandha has 

been apparent in the therapy of leukoderma, asthma, bronchitis, Parkinson’s disease, and chronic liver disease, etc. (3, 4). 

Ashwagandha had contained various natural antioxidants that preservation the antioxidant liver enzymes which are 

responsible as a health promoter. It has been utilized to therapy inflammation, fevers and to protect against illness. It has been 

utilized to protect the immune system, become better memory and to promote overall wellness (6). 

The roots of Withania somnifera had contained for the most of compounds known as withanolides, which are steroidal 

compounds and bear a resemblance to the active constituents known as ginsenosides. Ashwagandha's withanolides have been 

the influence on many statuses; including the immune system and even cancer (7). Chemical analysis of Ashwagandha was 

observed that the major components to be alkaloids and steroidal lactones.  Moreover, the Ashwagandha leaves had contained 

steroidal lactones, which are commonly called withanolides (8). 

Aim of this study was achieved to estimate the ashwagandha root powder for natural antioxidant content and activity and 

also and its extract as protect of the liver from damage.

MATERIALS AND METHODS 

Materials 

Ashwagandha (Withania somnifera) roots were obtained from local market and it was properly washed under running 

water to remove adhering foreign particles, mud, dust, etc., dried at low temperature (50°-60° C) and ground under hygienic 
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conditions to powder form using traditional stone pestle and mortar as well as an electric grinder. The powder so obtained was 

sieved twice to remove the coarse particles and stored in airtight containers until further analysis. 
 

METHODS 

Acute oral toxicity for animals 

Healthy young male albino mice were used for acute oral toxicity study. Eighteen mice (weighing 20–30 g) were 

purchased from Pharmacy College at King Saud University. The rats were randomly divided into 3 groups of 6 mice per cage to 

measure the LD50 of the Ashwagandha root. The ambient temperature in the experimental laboratory was maintained at 22 ºC (±3 

ºC).  A standard pellet diet was given with water ad libitum. For experiment designed to determine oral LD50 of ashwagandha 

(Withania somnifera) sighting study was done on one rat which was administered 2000 mg/kg ashwagandha roots powder. Signs of 

toxicity were observed for 14 days. No toxic effects were seen in the sighting study; hence 2000 mg/kg dose was selected for the 

main study in five rats. Rats were administered the dose of 2000 mg/kg of ashwagandha (Withania somnifera) and signs and 

symptoms of toxicity were observed (9). On day 15, all the animals were euthanized and gross pathological examinations were 

done. 

 

Subacute toxicity 

Healthy male albino mice (24 mice weighing 20–30 g) were purchased from Pharmacy Collage at King Saud 

University and delivered to the King Fahd Medical Research Center in Jeddah) were divided into 4 groups of 6 mice per cage 

randomly. Rats were given oral (gavages) ashwagandha of root in the doses of 0 (Group I control), 500 (Group II low-dose), 

1000 (Group III mid dose), 2000 (Group IV high-dose) mg/kg/day for 28 days. During the course of sub-acute study, all animals 

were provided an ad libitum feed, until the day prior to the scheduled euthanasia(10).After 28, animals from Groups I to IV 

were euthanized, blood was collected from a retro-orbital vein for estimated Red blood cells (RBCs) and white blood cells 

(WBCs) were measured as recommended by Riley (11). Blood hemoglobin (Hb) and platelets were determined using a whole 

blood sample and the method described by Dacie and Lewis (12) and PCV was determined according to the equation: 

 

PCV = The volume of erythrocytes in a given volume of blood 

Total blood volume 

 
Estimation of total phenolic acids and total flavonoids compounds 

The total phenolic content in the extract was measured using the method of Qawasmeh et al. (13) with Folin-Ciocalteu 

reagent. The UV reading was measured at 760 nm. Gallic acid was used as standard (1 mg/ml) and the results were expressed as 

gallic acid equivalents (GAE mg/100g of dry weight). 

The total flavonoids content was determined by the method of Eghdami and Sadeghi (14). The absorbance was 

measured against a blank solution at 510 nm and the total flavonoid content was expressed in terms of milligrams of quercetin 

equivalent per gram dry weight (mg QE /100g DW). 

 
Determination methods of antioxidant activity in ashwagandha root powder 

ABTS (2, 2-Azinobis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt) 

The ABTS assay was performed according to the method used by Miller and Rice-Evans (15) and Ramesh Kumar and 

Sivasudha (16).  For the analysis, 1 mL ABTS reaction solution was added to 100 µL sample extract, and the absorbance was 

measured at 734 nm immediately after 1 min of initial mixing. 

 
DPPH (1,1-Diphenyl-2-picrylhydrazyl) 

The DPPH assay was performed as described by Ravichandran et al. (17) the absorbance of the mixture was 

measured at515 nm with the UV-Visible spectrophotometer. The following formula was used to determine the percentage of 

scavenging activity, 

Percentage of inhibition (%) = [(Acontrol-Asample) /Acontrol] ×100 

Where, Acontrol- absorbance of DPPH, 

Asample-absorbance reaction of mixture (DPPH with Sample) 

 
Biological experimental 

Male albino rats (n=36 rats), 150-200g per each, were purchased from Pharmacy Collage at King Saud University and 

delivered to the King Fahd Medical Research Center in Jeddah. Rats were housed in individual cages and fed on a basal diet 

appropriate according to described with Pell et al. (18). 
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          All rats were fed on the basal diet for one-week before starting the experiment for acclimatization. After feeding on a basal 

diet for eight days, rats were divided into six groups. The first group considered normal control fed on basal diet and receiving 

paraffin oil 3ml/kg-1 body weight, subcutaneous (Sc) two times per week and normal saline 5 ml/ kg-1 body weight, per orally (Po) 

four times per week for eight weeks. The second groups considerable CCl4 as positive control fed on basal diet and receiving 

carbon tetrachloride 40% in paraffin oil (3ml/kg-1 body weight, Sc) two times per week for eight weeks and normal saline (5 ml/ 

kg-1 body weight, Po) four times per week for eight weeks. The third, fourth, fifth and sixth groups were fed on basal diet and 

receiving carbon tetrachloride 40% in paraffin oil (3ml/kg-1 body weight, Sc) two times per week for eight weeks and 100, 200, 

300 and 400 mg / per orally /kg-1 body weight two times per week for eight weeks from Ashwagandha root extract separately as 

well as normal saline 5 ml/ kg-1 Po body weight, four times per week for eight weeks. Each rat was weighed every two days and 

the food consumption was calculated. 

At the end of the experiment, twenty-four hours after dosing of vehicle, CCl4 or plant extracts, blood samples were collected from 

the orbital sinus. Serum was separated by centrifugation at 3500 rpm and kept under -7°C for the determination of liver enzymes. 

Animals were anesthetized with diethyl ether and sacrificed for separation of the liver. Livers were dissected out, divided into two 

parts. One part was kept in liquid nitrogen for determination of antioxidant status and the other part was immediately fixed in 

formaldehyde solution 10% and was used for histopathological examination. 

Serum Aspartate aminotransferease (AST) and alanine aminotransferease (ALT) were determined colorimetrically following 

Schumann and Klauke (19), while Serum alkaline phosphatase (ALP) detected according to Belifield and Goldberg (20). 

 The activity of the antioxidant enzymes, Catalase (CAT) was measured according to the method of Aebi (21). 

Superoxide dismutase (SOD) was measured by Janknegt et al. (22). Glutathione Peroxidase (GPX) was measured by Paglia 

and Valentine (23).Reduced glutathione (GSH) level was measured according to the chemical method described by Moron et 

al.(24), while lipid peroxidation products were determined by measuring malondialdehyde (MDA) content in tissue 

homogenates, according to the method of Uchiyama and Mihara (25). 

 
Histopathological examination 

Liver tissues were preserved in 10% formaldehyde solution was used for histopathological study. The kidney tissues were 

placed in plastic cassettes and immersed in neutral buffered formalin for 24 h. The fixed tissues were processed routinely, 

embedded in paraffin, cut into 4-5 µm-thick sections and stained with hematoxylin and eosin (H&E).  

 
Statistical analysis: 

All chemical analyses were performed in three replicates and the results were statistically analyzed. Statistical analysis 

was performed using the GLM procedure with SAS (26) software. 
 

RESULTS AND DISCUSSION 

 

Acute and Sub-acute toxicity for ashwagandha (Withania somnifera) roots 

In acute toxicity study, oral LD50 of ashwagandha (Withania somnifera) roots extract in mice was taken orally at level 

2000 mg/kg body weight. During fourteen days it could not be observed in the acute oral toxicity in rats and no abnormal behavior 

during the experimental period.  Moreover, it could be noticed that the ashwagandha (Withania somnifera) roots extract did not 

produce any organ atrophy and hypertrophy.  

Sub-acute toxicity was evaluated if the extract from ashwagandha roots has any effect on blood parameters and packed 

cell volume (PCV) and the findings are tabulated in Table (1). The outcomes observed no statistical variations (P>0.05) when PCV 

were compared among the groups at the post-treatment groups (after 28 day). Moreover, the PCV was slightly decreased in the 

treated group at levels 500, 1000 and 2000mg/kg/day weight were 50.51, 50.29 and 50.16%, respectively, than control group was 

50.78% after 28 days.These results confirm that the ashwagandha root extract was taken up to 2000/mg/kg/day to rats for 28 days 

has no negative influence on the parameters were found..These results confirmed by Dewick (27) and Jones and Kinghorn (28) 

observed that the ashwagandha (Withania somnifera) roots extract relatively safe for mice when given orally. A slight lowering in 

PCV showed in behave toward groups in sub-acute toxicity exam could be a reason may be these plant had contained saponins in 

the extract which is known to due to hemolysis by growing the permeability of the plasma membrane. 

From the results, it could be noticed that the increase in WBC, RBC, Hemoglobin and Platelets, the ratios of all the 

experimental groups were in the normal range. Haemoglobin observed that increase in normal when the animals' are therapy with 

ashwagandha (Withania somnifera) roots extract (29). Ashwagandha (Withania Somnifera) root extract reported that no proof of 

toxic influence in mice (30). 
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Table (1): Sub-acute toxicity tests of the Ashwagandha (Withania somnifera) roots extract in mice. 

Blood samples Group 1 as control Group II low dose  Group III mid dose Group IV high dose 

RBC 106 /cm 8.41 ± 0.39 8.75 ± 0.35 8.99 ± 1.07 9.95 ± 1.12 

WBC 103 /cm 9.15 ± 0.33 10.82 ± 1.02 11.52 ± 1.08 12.24 ± 1.14* 

PCV % 50.78 ± 2.58 50.51± 1.74 50.29 ± 1.21 50.16± 1.76 

Platelets103 /cm 922.1 ±30.27 941 ± 42.54 968.5 ± 30.28 988.6 ± 33.37 

Hemoglobing/dl 11.34 ± 0.4 12.99 ±1.05 13.19 ±1.13 15.00 ± 1.21 

Values are mean and SD (n = 3); where: Mean values in the same with the letter are significantly different at 0.05 levels 

 

Antioxidant content and activity from ashwagandha roots extract 

Antioxidant content as phenolic content and flavonoids compounds and antioxidant activity as DPPH and ABTS radical 

scavenging ability were determined in ash wagandha (Withania somnifera) roots extract and the findings are illustrated in Table (2). 

The outcomes found the total phenolic content and flavonoids compounds were 45.32 mg gallic acid/100 g and 32.27 mg quercetin 

equivalent (QE)/ 100g, respectively. These results confirmed with Harikrishnan et al. (31) reported that the extract from 

Ashwagandha roots had contained several alkaloids, a few flavonoids and reducingsugars besides rich in iron. Moreover, 

Udayakumar et al. (32) reported that the total phenolic acids and flavonoids compounds were lower may be caused by the various 

sources of W. somnifera and polyphenols compounds of the different plant parts which may be concerning to the color, maturity, 

and environment. The scavenging capacity of DPPH free radicals is utilized to screen the antioxidant potential of foods and plants. 

The antioxidant capacity of the extract of Withania somnifera roots had contained a good antioxidant capacity as shown in Table 

(2). A significant lowering was found in the DPPH radical activity may be caused by the scavenging capacity of the extracts. 

The ABTS radical scavenging capacity was reported to be increased in Withania somnifera root extract. ABTS• radical is 

usually utilized for the examination of antioxidants in the beverages and plant extracts for their antioxidant activities for the reason 

that of its power in both the organic and aqueous media(33, 34). 

Table (2): Antioxidant content and activity from ashwagandha roots extract 

Antioxidant content and activity Ashwagandha extract 

Total phenolic (TP) mg/100g GAE 45. 32±7.45a 

Total flavonoids (TF) mg/100g QE 32.27±2.05 a 

DPPH (inhibitions percent) 65±8.29c 

ABTS (inhibitions percent) 85±10.19b 

Values are mean and SD (n = 3); where: Mean values in the same with the letter are significantly different at 0.05 levels 

 

BIOLOGICAL EXPERIMENTAL: 

 

Effect of ashwagandha (Withania somnifera) roots extract on initial, final body weight and feed efficiency ratio in rats: 

The findings present in Table (3) pointed out the effect of ashwagandha (Withania somnifera) roots extract on the 

body weight and nutrition value in rats. The outcomes observed that the normal control group had the highest in final body 

weight by 40.8 g, increased in gain bodyweight 40.2 g and feed efficiency ratio by5.89% after eight weeks. Meanwhile, the 

positive group was treated with carbon tetrachloride and fed on basal diet slightly significantly increased in initial body 

weightby 3.3g and feed efficiency ratio was 0.85%. Meanwhile, the rat groups fed on ashwagandha (Withania somnifera) 

roots extract orally two times per week at levels 100,200,300 and 400 mg/ kg body weight rat was observed that no significant 

changes in final body weight increasing by  7.6, 10.3, 15.2 and 20.4 g, respectively. Meanwhile the total the feed efficiency 

ratio showed that the different concentrations from ashwagandha extract were increased gradually by 1.58, 1.95, 2.64 and 

3.27%, respectively. It means that the ashwagandha (Withania somnifera) roots extract had contained rich amounts from the 

natural antioxidant. These results confirmed with Udayakumar et al., (35) who found the extract of W. somnifera is a large 

number of phytochemicals and also, the pharmacological effect of the roots of W. somnifera is attributed to natural 

antioxidants including phenolic compounds and flavonoids 
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Table (3):Influence of ashwagandhaextract on body weight and feed efficiency ratio in rats  

Groups Initial body weight g Final body 
weight g 

Gain body weight 
g 

Total food 
intake 

Feed efficiency 
ratio 

Control negative 200.6±7.26 240.8±8.39 40.2±0.91 672±5.21 5.98±0.15 

Control CCl4 210.7±9.13 213.4±6.81 3.3±0.63 390±2.18 0.85±0.01 

100mg 207.7±6.89 214.1±8.28 7.6±0.27 480±3.29 1.58±0.04 

200mg 200.5±9.86 210.2±9.28 10.3±0.65 528±3.19 1.95±0.03 

300mg 205.78.57 220.2±9.37 15.2±0.43 576±4.37 2.64±0.07 

400mg 190.6±8.62 210.2±5.64 20.4±0.26 624±5.11 3.27±0.09 

Data are presented as mean (n=6 rats) ± standard deviation 

 

Effect of ashwagandha root extract on liver functions 

Table (4) showed influence of ashwagandha roots on liver function indices of rats when feeding with the ashwagandha 

roots at various levels 100, 200, 300 and 400 mg/kg body weight rat.The results from alanine transaminase (ALT), aspartate 

transaminase (AST) Alkaline phosphatase (ALK) showed that the highest increased in the control positive was 55.0, 15.0 and 

65.0mg/dl than control negative was 20.0, 8.0 and 35.0mg/dl, respectively. The treatment of different groups found that the 

improvement of liver functions gradually when the concentration ashwagandha root was increasing. The activity of ALT, AST and 

ALP was significantly reduced in rats group fed orally at concentrate 400 mg ashwagandha roots to 22.9, 8.2 and 39.0mg/dl, 

respectively. 

These results confirmed that with Elberry et al. (36)who evaluated that the antihepatotoxic and antioxidant characteristics 

observed a significant antihepatotoxic influence.In another research, ashwagandha roots were analyzed for antihepatotoxic activity 

CC14-induced  in male rats. The results found that the aqueous extract 400 mg/kg body weight had significant antihepatotoxic 

activity and lowering the elevated levels of serum enzymes and increasing total protein (37).  

 

Table (4). The effects of ashwagandha roots extract on carbon tetrachloride CCl4-treated induced alterations in serum hepatic 

enzymes 
Groups ALT(mg/dl) AST(mg/dl) ALP(mg/dl) 

Control negative 20.0± l.0d 8.0± 1.00d 35.0±3.28e 

Control CCl4 55.0 ± 2.65 a 15.0 ± 0.97 a 65.0±4.16a 

100mg 49.0 ± 0.91 a 13.0 ± 0.99 a 53.0±4.47 b 

200mg 35.5 ± 0.90 b 10.3 ± 1.13 b 40.0±5.02 c 

300mg 30.4 ± 1.00c 9.7 ± 1.00 c 30.0±4.91d 

400mg 22.9 ± 1.00d 8.2± 1.71d 39.0±3.27e 

Values are mean and SD (n = 6); where: Mean values in the same with the letter are significantly different at 0.05 levels. 
 

 

Effect of ashwagandha roots extract on the activity of the antioxidant enzymes liver parameters: 

Results presented in Table (5) showed that the effect of ashwagandha roots extract on the activity of the antioxidant 

enzymes liver parameters. From the results, it could be noticed that GSH, GPx, MDA, and SOD parameter were the highest in 

control positive by 96.88m mol/l, 79.11m mol/l, 12.20mmol/l and 553.27µ/g, respectively exception of CAT was the lowest 0.50 

µm/g. Whilst, control positive showed that lowering in all parameters exception CAT was the highest at 9.09 µm/g. Moreover, the 

treatment different groups were gradually significant increased and improved the antioxidant at 400mg /bodyweight rat to 90.59 

mmol/l, 77.16m mol/l, 11.58 mmol/l and 545.36µ/g, respectively and  CAT was the improved to 0.9 µm/g as a result near control 

negative. These results are occurred by Zarei and Shivanandappa (38) who suggested that the  rats pre-treated with ashwagandh 

aroots the perturbation was significantly attenuated, which was indicated by reduction in lipid peroxidation level and enhancement 

of antioxidant states (SOD, GPx and CAT) when compared with those of normal rats.  

The antioxidant enzyme livers are considered to be preventive antioxidant as they inhibition free radical chain by lowering 

the available concentration of free radical to initiate the process (39). 
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Table (5): Effect ashwagandha roots extract on antioxidant enzyme liver 

Groups GSH 

(m mol/l) 

G- Px 

(m mol/l) 

MDA 

(m mol/l) 

CAT 

(u/mg) 

SOD 

µ/g 

Control negative 96.88 

±8.25
a
 

79.11 

±7.26
a
 

12.20 

±1.53
a
 

0.50 

±0.01
e
 

553.24 

± 22.15
a 

Control CCl4 14.08 

±2.04
e
 

9.58 

±1.22
e
 

5.09 

±0.43
e
 

9.09 

±1.32
a
 

350.19 

±16.21
c 

100mg 22.19 

±2.46
d
 

20.04 

±2.38
d
 

8.69 

±0.67
d
 

4.68 

±0.53
b
 

410.24 

± 21.32
b 

200mg 43.63 

±3.59
c
 

41.31 

±3.86
c
 

9.50 

±0.76
c
 

3.67 

±0.11
c
 

453.10 

± 15.25
ab 

300mg 66.64 

±3.12
b
 

57.61 

±2.27
b
 

10.48 

±1.08
b
 

2.49 

0.21
d
 

499.59 

±11.28
ab

 

400mg 90.59 

±5.28
a
 

77.16 

±6.51
a
 

11.58 

±1.24
a
 

0.90 

±0.08
e
 

545.36 

± 28.71
a 

Values are mean and SD (n = 6); where: Mean values in the same with the letter are significantly different at 0.05 levels. 

 
HISTOPATHOLOGICAL EXPERIMENTAL: 

Effect of ashwagandha roots extract on histopathological disorders: 

Microscopically, liver of rats from the group (1) (control negative) showed the normal histological structure of hepatic 

lobule (photo 1). Meanwhile, liver of rats from the group (2) (control positive) revealed congestion of central vein, cytoplasmic 

vacuolation of hepatocytes (photo 2), congestion of hepatic sinusoids and few leucocytes in the hepatic sinusoids (photo 3). The 

previous results agreed withQuine and Raghu, (40) who suggested that abnormal developments have been considered direct 

evidence of improved hepatopathies, due to swelling, inflammation and necrotic processes. Moreover,Kang et al.(41)have shown 

that with the progression of hepatopathies, increases of liver weight due to the fibrosis or abnormal glycosylation related 

hepatosteatosis and hepatocyte hypertrophic changes, due to lipid depositions in the cytoplasm. However, the liver of rats from the 

group (3) showed no changes except the congestion of hepatic sinusoids (photo 4). Congestion of the central vein was the only 

change observed in the liver of rats from the group (4) (photo 5).  Meanwhile, the liver of rats from the group (5) revealed 

congestion of hepatic sinusoids (photo6). Slight congestion of hepatic sinusoids (photo7) and slight cytoplasmic vacuolation of 

hepatocytes were noticed in the liver of rats from the group (6). 

 
 

 

 

Photo (1): Liver rat group (1) showing the normal histological structure of hepatic lobule (H & E X 400). 

 

Photo (2): Liver rate group (2) showing congestion of central vein and cytoplasmic vacuolation of hepatocytes (H & E X 

400). 
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Photo (3): Liver rat group (2) showing congestion of hepatic sinusoids and few leucocytes in the 

hepatic sinusoids (H & E X 400). 

 

Photo (4): Liver rat f group (3) showing congestion of central vein (H & E X 400). 

 

photo (5): Liver of rat from group (4) showing Kupffer cells activation (H & E X 400).) 

 

Photo (6): Liver of rat from group (5) showing slight cytoplasmic vacuolation of hepatocytes (H 

& E X 400). 

 

 

Photo (7): Liver of rat from group (6) showing slight granularity of the cytoplasm of  hepatocytes 

(H & E X 400). 
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CONCLUSION 

The results from this study found that the ashwagandha roots extract had contained rich amounts from the natural 

antioxidant activity which can preserve the liver against damages induced by free radicals which are produced as the result of CCl4 

metabolism. The results also demonstrated that the ashwagandha roots extract which improved the antioxidant enzyme liver. 
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