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ABSTRACT 

Up and down method was used to study the acute toxicity effect of green synthesis of silver nanoparticles 

(AgNPs)synthesized by crocus sativus L on white albino rats .The study involved intraperitoneal administration of silver  

Nanoparticles at a limited dose of 4000 mg/kg body weight. Signs of toxicity and possible death of animals were monitored 

for 24 hrs to calculate the median lethal dose (LD50) of AgNPs. The (LD50) was found to be more than 4000 mg/kg body 

weight upon intraperitoneal administration in rats and no mortality were observed after single dose administration .According 

to Hodge and Sterner toxicity scale, the AgNPs classified as slightly toxic effect. 
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INTRODUCTION 

 Both nanomaterial science and biology Merge 

together with the knowledge of nanotechnology, has 

participate greatly to production of nanoparticles (NPs), 

nano-capsules nano-spheres etc. of varied sizes which 

have profited wide applications based on the 

morphological advantage features adeqate for a given 

application (Erick et al., 2015) Sintubin et al.,2012 and 

Akhtar etal.,2013  have detected broad applications 

involving drug delivery, gene delivery catalysis, 

biological tagging, ,imaging, diagnostics, artificial 

implants, sensing and tissue engineering but mostly 

medical. Suitable characteristic features such as size, 

dispersion, stability and shape command their application 

(Sundaravadivealn et al., 2012). 

 Though the application and advantage of these 

engineered nanomaterials are extensively and actually 

being widely used in modern technology, there is still 

limited information concerning human health and 

environmental impact (Maneawattapinyo et al., 2011). 
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 Silver nanoparticles (AgNPs) have received 

fundamental attention due to their charming electronic 

,chemical, and optical properties (Austin et al., 2014 and 

McConnell et al., 2000) and they have been openly used 

in many fields, including catalysis, optical sensing ,and 

electronics (Majdalawich et al., 2014 and Prarhna et al., 

2014). AgNPs have been applied to disinfection and 

therapeutics such as infected burn and wound reduction, 

medical device sterilization, tumor therapy, and 

cardiovascular implants (Siripattannkul et al., 2014). 

 Despite the varied uses of these AgNPs in many 

fields, there is a deficiency of information on the basic 

toxicity of silver nanoparticles related to the health 

modulations,professional risk and hazards
 

(Maneawattapinyo et al., 2011). 

  Toxicity testing is essential in the examination of 

newly developed drugs before it can be used on humans. 

It is the limitation of potential hazards a test substance 

may probably produced and the description of its action, 

most of the toxicity testing is done on experimental 

animals (Cunny and Hodgson 2004).Toxicity studies are 

divided into, acute toxicity, sub-acute toxicity and chronic 

toxicity studies (Arome and Chinedu 2013). Between the 

different types of toxicological studies, acute toxicity 
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studies supply input about the overall profile of 

magnitude of a drug toxicity, its activity and overall 

effects (Lee et al., 2003). One of the basic steps in 

toxicological estimation of a new substance is the account 

of its toxicity after a single exposure of that substance. 

This supply the essential evidences concerning the type of 

toxic effects which the substance may possess and also 

gives information about the lethal dose. The more 

routinely used acute toxicity test includes determination 

of the median lethal dose (LD50) of the compound 

(Nausheen et al., 2014).  

LD 50 means the dose which has examined to be 

lethal to 50% of the tested group of animals, when 

entering the animalۥs body by a particular route, which is 

an initial step in the guess and estimation of the toxic 

characteristics of a substance and is one of the initial 

examination experiments carried out with all compounds
 

(Akhila et al., 2007). LD50 values can be contrasted to 

other values using a toxicity scale. Disruption sometimes 

occurs owing to the fact that there are many different 

toxicity scales in use. The two most common scales used 

are the “Hodge and Sterner scale” and “Gosselin”, “Smith 

and Hodge Scale” (Onwusonye et al., 2014).  

 There are several processes to calculate the LD50 

values like graphical methods of Miller and Tainter, 

arithmatical method of Karber and statistical process 

(Deora et al., 2010). Generally the smaller the LD50 value, 

the more toxic the substance is and vice versa 

(Onwusonye et al., 2014).  

 Three alternative methods was adopted which 

use fewer animals than the LD50 test. They register 

toxicity sings instead of death. These three alternative 

tests are fixed dose procedure, acute toxic class and up 

and down procedure. 

 In this method animals are doses one at a time 

.If the animals stay alive, the dose for the next animal is 

increased; if it dies, the dose is decreased. Each animal 

remain under surveillance for 1 or 2 days before dosing 

the next animals (Deora et al., 2010).  

The present study was performed to evaluate the 

acute toxicity effects of AgNPs intraperitoneally. The 

Acute toxicity was determined through performing the 

lethal dose 50 (LD 50). Using the up and down methods.  

 

MATERIALS AND METHOD 

Materials 

Silver nitrate, AgNO3, was obtained from Sigma 

Aldrich Co. All glassware's were properly washed with 

distilled water and oven dried before use. Crocus sativus 

L (Saffron) has been collected from the market. 

 

Green synthesis silver nanoparticles using Crocus 

sativus L. 

  Different concentration of colloidal AgNPs 

solution was synthesized according to method previously 

(Thamer and Al-Mashhedy, 2014) described using a green 

bio synthesis methods for aqueous extract of Crocus 

sativus L act as a reducing and capping agents. 

 

Experimental animals 

Healthy waster albino rats weighting (150-200) mg 

were purchased from Iraqi Center for Cancer and Medical 

Genetic Research (ICCPR), Baghdad/Iraq. The animals 

had been bred under conventional condition for research 

purposes. They were separated in plastic cages with 

stainless steel mesh lids in a ventilated room. The room 

was maintained at around 25 °C and 50% to 60% relative 

humidity with a 12 h light- dark cycle .They were 

provided with pellet food and tap water ad libitum 

through the experiment. The animals were kept in their 

cages for at least 7 days prior to dosing, to allow for their 

acclimatization to the laboratory condition .All animals 

experiment were conducted in accordance with the 

Institute of Laboratory Animal Resources, the guidelines 

of the Guide for the Care and Use of Laboratory Animals, 

National Research Council and in accordance with the 

guidelines of the international guidelines for animal 

experimentation. 

 AgNPs were intraperitoneally administrated as single 

different selected doses. For each dose, rat was weighed 

and each dose of AgNPs was calculated in accordance to 

the animal weight. Then rats were weighed again at the 

end of the study. At day 14.Animals were observed 

individually after dosing with special attention given 

during the first 4 hours and periodically during the first 48 

hours, and at least once daily for 14 days for any 

deviation in their behavior. 

 

Calculation of LD50 of AgNPs using up –and – down 

method. 

  The acute intraperitoneal toxicity of colloidal 

AgNPs was evaluated in rats using the up and down 

procedure using the equation 

(LD50= Xf + Kd). 

Where ,Xf ; is the final experimental dose. 

K; is the value from Dixon᾿s table of maximum likelihood 

solutions for LD50(Table 1) (OECD1998) 

d; is the equal spacing between doses. 

 Doses of AgNPs were increased and decreased 

gradually .The starting dose was 200mg/Kg body weight 

and should not normally exceed 4000 mg/ Kg body 

weight. If the animal remained a live, we increase the 

dose (200 mg/Kg body weight), but if it died reduce does 

with the same way. The trials were carried out using the 

rule: increase the dose following a negative response [i. e. 

Survived (O)], and decrease the dose following a positive 

response [i.e. dead(X)]. 

Hodge and Sterner scale (Table 2) was used for 

the evaluation of toxicity with the help of LD50 (Hodage 

and Sterner, 2005) 
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Table 1. Represents estimate of potential lethal dose of the values of moderation tabular LD50.Dixon table 1980 

 
K; represented serial test started with; 

 
OOOO OOO OO O 

OXXX 0.154- 0.154- 0.154- 0.157- XOOO 

OXXO  0.860- 0.861- 0.860- XOOX 

OXOX 0.741 0.741 0.747 0.740 XOXO 

OXOO 0182 0.181 0.169 0.084 XOXX 

OOXX 0.381 0.380 0.372 0.305 XXOO 

OOXO 0.142- 0.144- 0.169 0.305- XXOX 

OOOX 1.549- 1.544 1.500 1.288 XXXO 

OOOO 1.000 0.985 0.0897 0.555 XXXX 

 
XXXX XXX XX X 

 
K represented serial test started with; 

 

Table 2. Hodge and Sterner Toxicity Scale 

Toxicity rating Commonly used term LD50 

1 Extremely Toxic Less than mg/ Kg 

2 Highly Toxic 1-50 mg /Kg 

3 Moderately toxic 50-500 mg/ Kg 

4 Slightly Toxic 500-5000 mg/Kg 

5 Practically non-Toxic 5000 -15000 mg/ Kg 

 

RESULTS AND DISCUSSION  
  Acute toxicity is a short time estimation and 

evaluation of probable risk by a single dose of a test 

substance. The best way to study the acute toxicity by 

determines the median lethal dose (Aroma and Chinedu, 

2013). The determination of the 50% of lethal dose 

(LD50) of the studied compound in vivo was detected in 

the rats by using the "up-and-down" procedure described 

by (Dixon, 1980) (Dixon, 1980)
 

  Clinical and general signs; In all acute toxicity 

doses , no death was recorded in the 14 days of 

observation period in all treated animals .The animals did 

not show any change in the general appearance during the 

observation periods , no change in water/ food 

consumption, so the colloidal Ag NPs in this study can be 

classified as a slightly toxic(Table2) substance when 

taken for single dose .According for the result of the 

animal the code which formed as being (XXXX) and 

according for Dixon value was get and LD50 was 

determined according to the formula employed by Dixon 

1980. 

LD50 =Xf + Kd 

 LD50 = 4000 + 1.000 x200= 4200 mg/ kg body weight 

In oral route the LD50 of silver nanoparticles was greater 

than5000 mg/kg body weight (Maneewattanapinyo et al., 

2011). Intraperitoneal route is more often applied to 

animals than human, its rapid absorption; large volume of 

drug may be injected and used frequently in lab animals. 

  However the whole, in vivo studies, 

intraperitoneal is less frequently used route compared 

with the other route such as oral ,inhalation and 

intratracheal installation in the administration of Ag NPs 

(Kim et al., 2008; Kim et al., 2009; Tkenaka et al., 2001; 

Tang et al., 2009). 

  In the present study intraperitoneal route was 

preferred; it has the advantage of getting substances into 

the circulation faster than oral route (OECD, 2001). There 

has been only one study used intraperitoneal route to 

administration for different sizes of AgNPs (Eliham et al., 

2015). 

 

CONCLUSION 

      In the present study was, firstly, to investigate in 

vivo toxic effects, and secondly to find acute toxic dose 

(LD50) of green synthesis of colloidal silver. There 

results suggest that colloidal AgNPs is relatively slightly 

toxicologically when administrated intraperitoneal, and 

these nanoparticles could be used with some degree of 

safety to extend the researches for the in vivo similarity 

estimation, concerning the effect of this product on 

biochemical parameters, immune system, and oxidative 

stress in lab animals. The obtained LD50 value classifies 

the study of AgNPs as slightly toxic according to Hodge 

and Sterner toxicity scale. We determined the low toxic 

dose at a rate of 4200 mg of body weight for the green 

synthesis of silver nanopartices. 
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