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The present study was carried out to evaluate the safety of Asparagus racemosus root ethanol extract, 

isoprinosine and shatvari syrup by acute ad subacute toxicity studies. Acute and subacute oral toxicity study was 

conducted according to the guidelines of OECD 425 and 407 respectively. In acute oral toxicity, mice were 

administered with 2000 mg/ kg body weight of ARE, STR and IPR respectively and were observed continuously 

for the first 4 h and for the next 24 h and for the following 48 h after administration of the test substances. In the 

subacute toxicity studies, ARE, STR and IPR were given orally at the dose of 2000 mg/ kg body weight daily 

for 28 consecutive days. General behavior, adverse effects and mortality were observed throughout the 

experimental period. Food and water intake, body and organ weight variations, hematological and biochemical 

parameters, histopathological changes were assessed. No mortality or signs of acute toxicity was observed in the 

mice at the maximum tolerable dose of 2000 mg/kg body weight. The results did not show any treatment related 

abnormalities in terms of hematological and biochemical parameters in sub-acute toxicity tests. No significant 

differences in body weight and organ weight between the control and treated groups were observed. 

Histopathological analysis showed no morphological changes of the vital organs namely liver and kidney 

between the control and treated groups. These results concluded that ARE, STR and IPR did not cause any 

mortality and signs of toxicity at maximum tolerable dose of 2000 mg/kg body weight in mice. 
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INTRODUCTION 
 

According to the World Health Organization, 80% of 

the remote area population depends on traditional medicine and 

from time immemorial medicinal plants are used by humans as 

medicine (WHO, 2000). In primary health care, the uses of 

medicinal plants as a source of drugs have become popular 

universally, particularly in developing countries as safe because 

of  natural  source   (Patwardhan et al., 2004).   Herbal   remedies  
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being used especially in the form of extracts for the treatment of 

various diseases is gaining increasing popularity, making them the 

main stay of health care system, especially among the rural 

population in the developing countries. In the developing 

countries, herbal medicines most often are prepared by the 

traditional herbalists and are used on the basis of traditional 

knowledge and experience to protect, restore or improve health. 

The present accepted modern medicine has gradually developed in 

the recent years by various efforts done by the researchers. 

However, traditional medicine still remains the basis in the 

development of new drugs (Tarkang et al., 2012). The review of 

some medicinal plants clearly validates the effectiveness and 

reliability of ethno-medical knowledge and traditional uses of these 

plant species in managing diseases.  
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Therefore, this requires mobilizing indigenous healthcare 

knowledge, empowering traditional healers, and fostering the 

cooperation between traditional and modern healthcare systems 

(Butterweck and Nahrstedt, 2012). 

Despite the common and frequent use of medicinal plants 

for therapy, based on the belief that they are safe because they are 

natural, dosage forms, side effects and efficacy of most of these 

medicinal plant preparations are usually not clearly defined 

(Sharma et al., 2001). 

In view of developing improved traditional medicines 

that are affordable, safe, efficient and user friendly or the 

identification of plant-based drug targets, it is stated that 

preclinical testing strategies of botanicals should start with the in 

vivo examination of extracts in relevant animal models to validate 

the ethnopharmacological/ethnopharmaceutical use. 

Asparagus racemosus (family Asparagaceae) also known 

by the name Shatavari is one of the well known drugs in 

Ayurveda. It is an important medicinal plant of tropical and 

subtropical India known to prevent ageing, increase longevity and 

impart immunity. Reports indicate that the pharmacological 

activities of A. racemosus root extract include anti ulcer, 

antioxidant, antidiarrhoeal, antidiabetic and immunomodulatory 

activities (Kamat et al., 2000). 

Isoprinosine is an immunostimulator. It has been shown 

to augment production of cytokines such as IFN-γ, IL-1and IL-2, 

increase active T-cell rosettes and induce T-cell surface markers 

on prothymocytes and also increase proliferation of lymphocytes 

in response to mitogenic or antigenic stimuli
 
(Patil et al., 2012). 

Shatavari syrup is usually prescribed for hormonal regulation and 

also acts as galactogogue in nursing women. Researchers also 

noted its long-standing use in traditional ayurveda to support 

normal digestive function (Gautam et al., 2009). 

Based on the traditional knowledge and lack of scientific 

validation, the present study aimed at evaluating the acute and 

subacute toxicities of Asparagus racemosus Root Extract, 

Isoprinosine and Shatavari Syrup in swiss albino mice.  

 

MATERIAL AND METHODS 
 

The present study was carried out at Central Research 

Laboratory, K.S Hegde Medical Academy, Deralakatte, 

Mangalore. 

 

Collection of Plant Material  

 Asparagus racemosus roots were collected from Coorg in 

March 2015 and were identified by  Dr. K.R Chandrashekar, 

Botanist, Department of Applied Botany, Mangalore University, 

Karnataka (No.MU/AB/222/2016-17). 

 

Preparation of Root Extracts 

Ethanolic extract 

   Asparagus racemosus (AR) roots were dried in hot air 

oven at 40
o
-50

o
C for a week. The dried roots were powdered using 

mixer grinder, extracted in soxhlet apparatus with 99% ethanol for 

48 hours. The resulted mixture was evaporated to dryness using a 

rotary flash evaporator and the condensed extract was stored in 

refrigerator which was further used for preliminary phytochemical 

screening following standard procedures. 

 

 
Asparagus racemosus root 

 

Procurement of Isoprinosine and Shatavari syrup  

Isoprinosine tablets (product code: 78/158) were 

procured from Brandmedicines, European Union. Shatavari syrup 

was procured from a Himalaya Drug store in Mangalore. 

 

Acute Oral Toxicity 

Experimental Animals 

Adult female Swiss Albino mice (6-8 weeks old/25-30g)  

were used for the study(according to OECD guidelines 425)  

which were  procured from the Institutional Animal House, KS 

Hegde Medical Academy, Nitte University (Ethical Clearance 

No.115/1999/CPCSEA). The animals were housed under standard 

animal house conditions and fed with standard laboratory pellets 

and water ad libitum.  

Organization for Economic Co-operation and 

Development (OECD, 425) guidelines was followed to conduct 

acute oral toxicity study. Twenty four animals were randomly 

allocated into four groups of six animals each. Group I (Control): 

animals were administered orally with vehicle. Remaining groups 

(II, III and IV) were administered with 2000 mg/ kg body weight 

of Asparagus racemosus root ethanol extract (ARE), Isoprinosine 

(IPR) and shatvari syrup (STR) respectively via oral gavage. 

Doses were prepared using distilled water and dose volume was 

not more than 1 ml/100g body weight. Observation was carried out 

continuously for the first 4 h and for the next 24 h and for the 

following 48 h after administration of the test substances, for any 

death or changes in general behavior and other physiological 

activities (Qazi et al.,2013; Bhandary et al.,2013).  

 

Subacute Oral Toxicity 

Organization for Economic Co-operation and 

Development (OECD, 407) guidelines was followed to conduct 

subacute oral toxicity study.  Twenty four animals were randomly 

divided into four groups of six animals each. Group I (C) served as 

control and received vehicle (distilled water) for 28 days whereas 

the remaining groups (Group II-ARE, Group III-  STR and Group  

IV-IPR) were orally administered 2000 mg/kg body weight of 
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Asparagus root extract, Shatavari syrup and Isoprinosine daily for 

28  consecutive days. Food and water intake were recorded daily, 

whereas, body weight was recorded once in a week throughout the 

study period. 

 

Serum isolation and haematology 

At the end of 28 days, the animals were euthanized using 

chloroform according to CPCSEA guidelines, blood samples were 

collected from overnight fasted animals through cardiac puncture 

in plain vials, allowed to stand for 15 minutes and serum was 

separated by cold centrifugation at 3000 rpm for 10 min. Blood 

was also collected in ethylene diamine tetra acetic acid (EDTA) 

coated vials for the analysis of haematological parameters such as 

white blood cell (WBC) count, red blood cell (RBC) count, 

haemoglobin (Hb) levels, percentage of lymphocytes (LY), 

Monocytes (MO), Granulocytes (GR) and Platelet Count (PLT) 

using Haematology Analyser(ERMA INC.model PCE-210VET).  

 

Serum biochemical parameters 

Serum Glutamate Pyruvate Transaminase (SGPT), Serum 

Glutamate Oxaloacetate Transaminase (SGOT), Alkaline 

phosphatase (ALP), serum albumin, bilirubin, total protein, urea, 

uric acid and creatinine were analysed using commercially 

available kits in a semi Autoanalyzer (Model : Rapid Star 21 plus).  

 

Histopathology 

Tissue pieces of vital organs (liver and kidneys) were 

fixed in 10 % formaldehyde for paraffin histology, processed and 

stained in hematoxylin and eosin as per the standard protocol. 

They were observed for possible histopathological changes. 

 

STATISTICAL ANALYSIS 
 

The data are expressed as Mean ± SD. Analysis of 

variance followed by Tukey’s multiple comparison test was used 

for assessing statistical significance between the groups by using 

Prism 3.0 software. P < 0.05 was set as criterion for statistical 

significance.  

 

RESULTS AND DISCUSSION 
 

Drugs derived from plant origin are known to play a key 

role in the management of various chronic diseases and in recent 

times have received a great preference by researchers as alternative 

source to allopathic pharmaceutical drugs (Vaghasiya et al.,2011). 

The herbal products today symbolize safety in contrast to the 

synthetics that are regarded as unsafe to human and environment.  

However, there is a lack of proven scientific studies on the toxicity 

and safety profile of these treatments in swiss albino mice, the 

present research was aimed to evaluate the ethanol root extract of 

A. racemosus (ARE) Isoprinosine (IPR) and Shatavari (STR) 

syrup for acute and sub-acute toxicity study and to identify the 

range of dose that could be used for further studies. Prior to 

toxicity studies, preliminary phytochemical study was carried out 

to check the presence of various phytochemicals in the extracts 

and shatavari syrup. The ethanol and aqueous extracts of 

Asparagus racemosus root revealed the presence of Saponins, 

Flavonoids, Tannins, free amino acids, Carbohydrate, Vitamin C 

and sterols. Tannins was present only in the ethanol root extract. 

Shatavari syrup showed positive test for saponins and 

carbohydrates.  Since the ethanolic root extract showed the 

presence of more phytoconstituents than the aqueous extract, 

toxicity evaluation was carried out using ethanolic root extract.  

The results of preliminary phytochemical screening are shown in 

Table 1.  

 

Table 1: Qualitative Phytochemical Screening. 

Chemical Tests 

Asparagus racemosus 

rootextract 
 

Shatavari 
Ethanol       Aqueous 

I. Test for Triterpenoids &  Steroids   

Liebermann Burchard Test - - - 

II. Test for Glycosides    

Keller Killiani Test - - - 

Bromine water - - - 

III. Test for Saponins    

Foam test + + + 

Froth test + + + 

IV. Test for Alkaloids    

Hager’s Test - - - 

Wagner’s test - - - 

V. Test for Flavonoids    

Ferric Chloride test + + - 

Alkaline reagent test + + - 

Lead Acetate Solution test + + - 

VI. Test for Tannins    

Gelatin Test + - - 

VII. Test for Proteins    

Biuret test - - - 

Xanthoproteic test    

VIII. Test for Free amino acids    

Ninhydrin Test + + - 

IX. Test for Carbohydrates    

Benedict’s Test + + + 

X. Test for Vitamin C    

DNPH test + - - 

XI. Test for sterols    

Salkowski test + - - 

XII. Test for Resins - - - 

‘+’ and ‘-’indicates the presence and absence of phytochemicals respectively. 

 

The oral acute toxicity study of ARE, IPR and STR was 

carried out in swiss albino mice at single dose of 2000mg/kg body 

weight and was continuously monitored for first 4 hours, followed 

for a period of 72 hours for any toxic signs and symptoms after the 

treatment period. In all the treated groups, no behavioural changes 

were found within first four hours of ARE, STR and IPR (2000 

mg/kg body weight) administration during cage side observations. 

After 24 to 48h there was no mortality recorded in the 

experimental groups.  Any pharmaceutical compound or drug with 

the oral LD50 higher than 1000 mg/kg could be considered safe and 

non toxic (Mythilypriya et al., 2007). This suggests that ARE, IPR 

and STR is practically non-toxic at single dose level of 2000 

mg/kg body weight. However in case of multiple dose uses in the 

treatment of the chronic diseases, whether it will be safe without 

any effect on relative organ weight, hematological and 
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biochemical parameters can be confirmed from its subacute 

toxicity study. Therefore a sub-acute toxicity study was carried out 

with dose of 2000mg/kg body weight of the test substances as per 

OECD guidelines (Kunimatsu et al., 2004).  Body weight changes 

are associated with toxic effects of chemicals and drugs. However, 

it is confirmed by scientific evidence that changes in the body 

weights are accompanied with accumulation of fat and 

physiological adaptation responses to the plant extracts rather than 

to the toxic effects of chemicals or drugs that lead to decreased 

appetite and, hence lower caloric intake by the animal 

(Kifayatullah et al., 2014). ARE, STR and IPR groups did not 

record any significant alterations in body weight gain compared to 

Control (C) (Table 2). Further, there were no changes in food and 

water intake of ARE, STR and IPR compared to Control.  

  

Table 2:  Effect of ARE, STR and IPR subacute oral administration on Body 

Weight in Swiss Albino Mice. 

Groups 
Initial Body 

Weight(g) 
Final Body Weight(g) 

Control 23.75±1.26 24.5±1.16 

ARE 24.2±1.43 24.6±1.28 

STR 23.83±1.19 25.2±1.08 

IPR 24.96±1.18 25.4±1.42 

 
Table 3: Effect of ARE, IPR and STR subacute oral administration on Organ 

weights in  Swiss Albino Mice. 

Organs Control 
Groups 

ARE 
IPR STR 

Liver  1.24±0.09  1.30±0.05  1.30±0.14 1.32±0.12 

Kidney  0.40±0.03 0.45±0.04 0.39±0.06 0.39±0.05 

Spleen  0.11±0.01 0.12±0.01 0.12±0.02 0.10±0.01 

Thymus 0.22±0.05 0.24±0.04 0.26±0.03 0.18±0.04 

 

 

A statistically non-significant difference (P > 0.05) of the 

relative weight of the vital organs like liver, kidney, spleen and 

thymus were found in both control and treated group indicating no 

toxic effect of the test substances (Table 3). These data provides 

support for the safety of ARE, IPR and STR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The hematological parameters of experimental groups 

showed no significant difference (P > 0.05) when compared to 

control group (Fig.1-7). Many scientific evidences stated that 

some phytochemicals isolated from plants affect red blood cell 

levels which are produced from bone marrow (Sairam et al., 

2003). The results of the hematological parameters indicate that, 

the test substances may not have harmful effects on bone marrow 

function and justify the fact that at the highest dose, ARE, IPR and 

STR does not induce anaemia making it safe. Similarly, estimation 

of serum biochemical parameters in treated mice showed non-

significant differences (P>0.05) compared to control group (Fig.8-

17).  

Transaminases such as Aspartate and alanine 

aminotransferase are distinguished indicator of liver function and 

used as biomarkers to conclude the possible toxicity of drugs and 

xenobiotics (Adeneye and Olagunju, 2009).Normally, destruction 

to the hepatic parenchymal cells will result in an increase of both 

these enzymes in the blood (Donkor et al.,2014). There were no 

changes in the SGPT and SGOT levels, which divulge that the 

extract did not affect the liver function or metabolism. Distorted 

liver functions are indicated by elevated bilirubin levels and a 

small rise is an important marker of liver damage in experimental 

animals.  

Determination of plasma proteins like albumin is 

required in order to assess the synthetic capacity of the liver and 

reduction in plasma proteins therefore have a tendency to reveal 

persistent damage (Rahman et al.,2000).  No significant 

differences in the levels of SGPT, SGOT, bilirubin and total 

protein were observed between the control and treated groups. 

This indicates that ARE, IPR and STR did not cause any damage 

to the liver.  

Kidney parameters such as blood urea nitrogen (BUN), 

creatinine, urea and uric acid were within normal range as similar 

to control group suggesting that sub-acute administration of ARE, 

IPR and STR did not cause any damage to the kidney.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig No. 1     Fig No.2                                Fig No.3 

 



 Bhandary et al. / Journal of Applied Pharmaceutical Science 7 (05); 2017: 129-135                                            133 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Fig No.4      Fig No.5                 Fig No.6 

 
 

 
Fig No.7      Fig No.8                                   Fig No.9 
 

 

 
Fig No.10      Fig No.11                 Fig No.12 
 

 

 
Fig No.13      Fig No.14                  Fig No.15 

 

 
Fig No.16                                                                Fig No.17 
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Histopathological studies provide supportive evidence 

for biochemical and haematological observations (Wolf et al., 

2008). Histopathological features of control and treated mice 

revealed the absence of pathological lesion in kidney and liver.  

Histoarchitecture of control, liver and kidney of ARE, 

STR and IPR treated mice at 2000mg/kg b.wt (A-H). 

Since there were no signs of toxicity with respect to body 

weight, organ weight, haematology, biochemistry and 

histopathological examination as observed in all the experimental 

groups, it can be inferred that ARE, IPR and STR will not produce 

any toxicity. Based on the obtained results, the No Observed 

Adverse Effect Level (NOAEL) of ARE, IPR and STR is greater 

than 2000 mg/kg body weight. 

 

CONCLUSION 
 

The present study demonstrated that the Asparagus 

racemosus root ethanolic extract (ARE), Isoprinosine (IPR) and 

Shatvari (STR) syrup did not produce any toxic signs or evident 

symptoms at acute and sub-acute oral toxicity. ARE, IPR and STR 

did not cause any lethality nor produced any remarkable 

histopathological signs or biochemical alteration. The results 

support the reliable safety profile of ARE, IPR and STR in Swiss 

albino mice offering no obvious toxicity and opening promising 

alternatives in exploring therapeutic interest of Asparagus 

racemosus root ethanolic extract, Isoprinosine and Shatvari syrup 

with reduction of possible adverse effects. 
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