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Abstract
Background: Hundreds and thousands of acute toxicity studies are conducted in experimental pharmacology with assumption 
hypothesis every year. It is usually concluded with inadequately validated data during the period of investigation within 24 hours.

Keywords: 

Objectives:

Methods:
analysis was done both manually and electronically using a computer package and calculator. Data was thematically compiled for 

Results:

tested chemicals was however determined by the biological response called toxic reaction rate in the biological process of study animal. 
One day was inadequate to evaluate the toxic nature of most test materials with acute toxicity trial. Adequate investigation time for 
acute toxicity study was therefore essential to analyse comprehensive pharmacological properties of test substances.

toxicological data can help to make decisions on the best compounds to progress as valuable human medicines [1,2]. A key step 
in ensuring safety of test substance is by conducting toxicity trial in which acute toxicology is the primary regulatory procedure 
in experimental pharmacology [3]. However, the standard regulatory procedures in acute toxicology still needs to be improved to 
better ensure quality of safety and minimize wastage of time and resources in experimental pharmacology. 

Value of Single Dose Acute Toxicology
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screening tests are conducted in experimental pharmacology with inadequate duration of investigation and description of safety 
exclusion every year [4]. It is usually concluded during the period of investigation which is not exceeding 24 hours [4].

Acute toxicity screening test in laboratory animals is a regulatory requirement for any drug intended for human use [5]. It is usually 

clinical data collection on organ system toxicity of test compound following acute, sub-acute and chronic exposure [5].

Multiphase trials of test substance on laboratory animals have to be conducted to evaluate the mutagenic and carcinogenic 

[5]. Two routes of drug administration are normally recommended for acute toxicity evaluation which is intended for intravenous 
and other routes of human administration [5]. When intravenous administration is the proposed route for human subject, the 

stage of investigation. It could be wastage of time and resources to proceed and design the next stage of investigation without 

from the dried seeds of Aristolochia elegans

hours with inadequate information about the toxic nature of test extract might end up proceeding with unsafe test substance to 

population to be able to provide satisfactory and safe health care [7]. However, research and drug development industries on the 

on market in the way that follows: 

categorization and harmful labelling decisions that the data can also be used to derive safe use threshold levels which may lead to 

potential poisons depending on the amount and duration of exposure’ in which the nature of any chemical substance could not be 

be measured using integrated biological parameters. If the higher dose is lethal to the study subject, the lower dose is most likely 

(ED50) and lethal dose (LD50
might be manifested either at the cellular or organismal level depending on the amount and duration of exposure which might not 
cause death within scheduled period of drug trial. 

compounds, the tolerable exposure may be close to zero whereas other doses of chemical compounds, the tolerable exposure 

chemical substance to another which makes toxicology having very complex procedure. 

Lots of study have already performed on the toxicity and mechanism of toxicity of many chemical substances in the biological 
process of study animal without having fundamental concept that explain the probable cause of this toxicity in the natural process 

the probable cause of toxicity makes toxicological study complex for assessment. If we don’t know the cause of a disease, it is always 

to the toxicity of a chemical compound because it is chemically induced disease in which clinical signs and symptoms are also 
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review. 

dose of a chemical substance and a target molecule in the biology of a living thing [10]. In the toxicity study, the dose-biological 

and regulatory requirements [10]. 

organism against increasing intensity of test chemical [11]. At relatively lower doses, an organism exhibits no gross response which 
perhaps limited at the cellular level and at the higher doses, all exposed organisms exhibit gross response. In between, there may 

test chemical are uniformly administered to study population and its response presented as percentage of death which is generated 

50) which is statistically calculated doses 

mechanism of toxicity and complementary or selective pathways of toxicity [12].

50
dose 50 (TD50
dose 50, the response is the one in which none will die by the exposure of test chemical [11]. Generally, TD50 is used to describe 
responses such as reduced enzyme activity, loss of hearing, nausea and ED50
types of dose-response relationship depending on number of subjects and doses tested [11].

     continuous over a range of doses [11]. In this relationship, the concentration of test chemical is directly proportional to the  
     biological response that has been manifested on study subject. 

[13]. Because there are complex interrelationships between the systems within the body, a single change in any one system may 

approach (physical, histological, biochemical and immunological) techniques upon which modern clinical medicine is based to 
better analyse and understand the toxic property of a chemical substance. 

A relevant literature search was carried out in PubMed library and google Scholar using the following electronic search terms. 

a computer. 

were included in this review. Data collection techniques used in this study was: extraction, measuring and toxicity trial of test 
substance and histopathology of visceral organs [6]. Other acute toxicity studies (in vitro and in vivo) which were eligible for the 
study were also included in this review article 

Materials and Methods
Search Plan for Relevant Studies

Data Selections
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Data Selection Criteria

Data Processing

Data Presentation

Acute Toxicity Screening Test

1. Was the acute toxicity trial appropriate in terms of study design and sample size?

A total of twenty-three articles and three text books which were published between 1986 and 2018 and one workshop report and 
one conference presentation, which gave “yes’’ answer to the questions mentioned earlier, were included in this review. 

mentioned in the result and discussion sections of this systematic review. 

7th, 8th and 9th

started dying on the 5th th and 7th

treatment (Table 1). 

both test extracts died on the 4th day and the remaining six mice died on the 5th and 6th

(Table 1). But no sampled mice died within 72 hours even with the highest dose administered in this route [6].

Results

Table 1: 

Dose in mg/kg 500&1000 2000&3000 4000&5000 Distilled H20(0.5 ml) Cooking oil(0.5ml)

Number of treated mice

8 8  8 4   2  

Nil Nil Nil Nil Nil

Within 48 hrs Nil Nil Nil Nil Nil

Within 72 hrs Nil Nil Depressed Appetite. Nil Nil

Within 96 hrs Nil Depressed Appetite. 2 mice died Nil Nil

Within 120 hrs Nil 1 mouse died 2 mice died Nil Nil

Within 144 hrs Depressed Appetite 3 mice died 4 mice died Nil Nil

Within 168 hrs 2 mice died 4 mice died Nil Nil

Within 192 hrs 2 mice died Nil Nil

Within 216 hrs 4 mice died Nil Nil
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(LD50 50) of the extracts precisely [6]. An experimental study was also conducted on doses of test chemicals 

chemical is not because of the dose but rather due to its toxic reaction rate which ultimately determined the toxic severity of test 

using a mathematical formula `(r= d
t

-ΔIg plasma conc.)mg/sec and ( 100rs
d

)%/sec` respectively which is explained in detail in

more severe than Dichlorvos and chloropyrifos in the three levels of doses prepared from each test chemicals and administered 

prepared from Dichlorvos were also slightly more severe than Chloropyrifos. However, the toxic severity of each test chemicals 

strength of immune response of Balb c mice treated with 10 mg/kg body weight of Dichlorvos was greater than the Balb c mice 

the immune response of treated Balb c mice (Table 3,4 and 5), (Figure 1 and 2). 

Table 2: 

Test chemical Doses tested № of Mice Weight in gm Time at which test 
substance administered

Time at which signs of adverse Duration

Dichlorvos 10 mg/kg 1 15.13 10:22 11:22 1 hour

50 mg/kg 1 17.63 10:23 10:53 30 minutes

90 mg/kg 1 16.42 10:24 10:39 15 minutes

Chlorpyrifos 10 mg/kg 1 30.41 10:28 13:00 2:30 hours

50 mg/kg 1 27.12 10:29 12:00 1:30 hours

90 mg/kg 1 26.84 10:30 11:00 30 minutes

Cypermethrin 10 mg/kg 1 28.42 10:32 10:55 23 minutes

50 mg/kg 1 30.98 10:33 10:45 12 minutes

90 mg/kg 1 28.24 10:36 10:45 9 minutes

X Represents laboratory Balb c mouse which died earlier than the time for toxic severity evaluation.
Table 3: 

Test chemicals Doses tested Toxic severity (s) in %/sec

 Dichlorvos 10 mg/kg -199.0

50 mg/kg -19.8

90 mg/kg X

Chlorpyrifos 10 mg/kg -299.0

50 mg/kg -39.8

90 mg/kg 11.1

Cypermethrin 10 mg/kg -199.0

50 mg/kg 20.0

90 mg/kg 33.3
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X represents lab Balb c mouse which died earlier than the time for blood specimen collection
Table 4: 

Test chemicals Doses tested Toxic reaction rate (r) in mg/sec

Dichlorvos 10 mg/kg 60 minutes -19.9

50 mg/kg 30 minutes -9.9

90 mg/kg 15 minutes X

Chlorpyrifos 10 mg/kg 2:30 hours -29.9

50 mg/kg 1:30 hours -19.9

90 mg/kg 30 minutes 10.0

Cypermethrin 10 mg/kg 25 minutes -19.9

50 mg/kg 12 minutes 10.0

90 mg/kg 9 minute 30.0

X Treated mouse died much earlier than the time for blood specimen collection.
Table 5: 

Test chemical Tested doses Quantitative immunoassay before 
treatment as reference test 

Quantitative immunoassay four hours Δ Ig serum conc. 

IgG IgM  IgG IgM Δ Ig

Dichlorvos 10 mg/kg <1100 mg/L 70 mg/L <1100 mg/L 90 mg/L +20 mg/L

50 mg/kg <1100 mg/L 70 mg/L <1100 mg/L 80 mg/L +10 mg/L

90mg/kg X X X X X 

 Chlorpyrifos 10 mg/kg <1100 mg/L 90 mg/L <1100 mg/L 120 mg/L +30 mg/L

50 mg/kg <1100 mg/L 50 mg/L <1100 mg/L 70 mg/L +20 mg/L

90mg/kg <1100 mg/L 90 mg/L <1100 mg/L 80 mg/L -10 mg/L

Cypermethrin 10mg/kg <1100 mg/L 70 mg/L <1100 mg/L 90 mg/L +20 mg/L

50 mg/kg <1100 mg/L 80 mg/L <1100 mg/L 70 mg/L -10 mg/L

90 mg/kg <1100 mg/L 80 mg/L <1100 mg/L 50 mg/L -30 mg/L

Figure 1: Toxic severity of tested doses prepared from Dichlorvos, Chlorpyrifos and Cypermethrin (Belay Y 2018) 
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Table 6: 

Dose in mg/kg 10 50 90

Number of mice treated

1   1   1

Hypo-activity
Weak

Slow respiration

Hypo-activity
weak

Slow respiration

Hypo-activity
Weak

Slow respiration

Increased activity Slightly increased activity

Recovered Slightly recovered

Completely recovered Recovered

Weight loss Weight loss

Table 7: 

Test chemicals Doses tested Weight before dosing Weight on 5th

Dichlorvos 10 mg/kg 15.13 g 13.37 g

50 mg/kg 17.63 g 14.72 g

90 mg/kg 16.42 g X

Chlorpyrifos 10 mg/kg 30.41g 26.58 g

50 mg/kg 27.12 g 23.37 g

90 mg/kg 26.84 g X

Cypermethrin 10 mg/kg 28.42 g 23.58 g

50 mg/kg 30.98 g X

90 mg/kg 28.24 g X
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Chlorpyrifos pesticide:

lower two doses (10 and 50 mg/kg body weight) developed a sign of recovery such as increased activity and reduced trembling 

Dichlorvos Pesticide: 

of test chemicals administered in the oral route [14]. A sign of recovery such as increased activity in the survived two Balb c mice 

Table 8: 

Dose in mg/kg 10 50 90 

№ of mice treated

1   1 1 

Trembling

Tearing, Salivating
weak

Trembling
Tearing, Salivating

very weak

Forceful trembling
Tearing, salivating

Weak
Slightly recovered Very weak

Trembling

Recovered Slightly recovered

Completely recovered Recovered

Weight loss Weight loss

Dose in mg/kg 10 50 90 

№ of mice treated

1   1 1 

Distended stomach
Bulging eyes

Salivating

Distended stomach
Bulging eyes

Salivating

Tremor

Distended stomach
Bulging eyes

Salivating

11:36 hrs

Slightly improved but 
with still breathing 

Slightly recovered

Weight loss

Table 9: 
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Acute toxicity study of 1, 8-cineole in mice was conducted by Jiao Xu et al.
8-cineole with a series of doses of 2969.4, 3374.86, 3847.34, 4385.95 and 5000 mg/kg body weight (10 mice for each dose) [16]. 

50 value 

severity of toxicity of test compound more than the lower dose within 24 hour investigation time [16]. Nine out of ten treated mice 
were died at a single dose of 5000 mg/kg body weight while one out of ten treated mice was died at a single dose of 3374.86 mg/kg 

[17].

Acute toxicity of aqueous extract of the seeds of Calycotome villosa in male and female mice was conducted by Badiaa Lyoussi et 
al.

for a short fasting period of 2 hours before the treatment with the single doses of the lyophilised C. villosa C seed-extract [18].

C. villosa seed-extract 

behavioural signs of toxicity observed in this study were atypical locomotion, asthenia, trembling, piloerection, and urination [18]. 

of the acute toxicity of C. villosa
females being more sensitive than the males [18]. Acute, toxicity study with Felbamate, 2-phenyl-1,3-propanediol dicarbamate 
was conducted by J.H McGee et al.
intraperitoneal administration of 375 to 775 mg/kg to the mouse, clinical signs included rough hair coat, decreased activity, tremors 

the female, clinical signs included diarrhoea, decreased activity, decreased muscle tone, ataxia, ptosis, prostration, and death [19]. 

manner [19].

et al. 2012 on ninety six male NMRI 
mice, which were randomly divided in to 12 groups with 8 mice each. A bolus of selenium dioxide and Se NPs dispersed in 0.9% 

Report of other acute Toxicity Studies

observed once a day for up to 14 days following treatment for behavioural changes and signs of toxicity and/or death [18].

Cypermethrin Pesticide:

lowest dose developed a sign of recovery such as increased activity, eating and drinking in the third day [14]. It was however 
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for viability and clinical signs of toxicity on the day of dosing and then daily for 14 days. Cumulative mortality within 24 
treatment was used for the calculation of median lethal dose (LD50 2 caused complete mortality 
at the dose of 24 mg kg−1 while biogenic Se NPs showed no acute toxicity at this dose [20]. However, the body weight of male mice 
receiving Se NPs at daily dose of 20 mg kg−1

with the smaller doses of SeNPs (2.5, 5, and 10) mg/kg had shown increased body weight, the increment in body weight was not as 

50) in laboratory animal within the period of the experiment. 

2) manifested much more quickly than SeNPs at 

both test compounds. It could not be possible to evaluate the acute toxicity of biogenic SeNPs within 24 hours to proceed with 
adequately validated data to the next stage of trial.

A.elegans on the kidney, liver, stomach and intestines of Balb-c mice were 
investigated by histopathological examination [6]. All the sections from the kidney of the mice given a single dose of 5000mg/
kg of both test extracts revealed marked degeneration and necrosis of tubular epithelial cells [6]. Hyaline casts were observed in 

variations in their severity [6]. Sections from the liver showed mild to moderate hepatocellular degeneration and vacuolar to 
fatty degeneration with hepatocellular necrosis of individual cells [6]. In general, the liver damage was less severe than the kidney 
damage [6]. Hemorrhages in the stomach were seen in four out of ten mice given a single dose of 5000mg/kg of this crude extracts 

lesions [6].

which were administered to Balb c mice orally. Except Balb c mice treated with the highest dose (90mg/kg) of Dichlorvos test 

the organ system which could be detected as gross biological response at the organismal level depending on the amount of dose 

within the body mass of an organism in the course of metabolism’’

Ethanol and ether test extracts from the dried seed of A. elgans were bio-assayed on 30 Balb-c mice (aged about 4 months) at 

Histopathological Evaluation of the viscera

Quantitative Immunoassay

Discussion
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the biology of an organism determined by the nature of its chemical component rather than by the amount of substance ingested. 

pathological changes could be manifested in the biological system of an organism. Since the higher dose could manifest its adverse 
50) 

50

treated Balb c mice in the 9th day and the highest dose (5000 mg/kg body weight) killed them in the 4th

In the previous study also 50 mg/kg of test chemical prepared from Cypermethrin pesticide killed treated Balb c mice in the second 

substance is however determined by the nature of its toxic component which ultimately determines the toxic reaction rate in the 

severity in the course of metabolism. 

Toxic Reaction Rate:

as the undesired biological response caused by known proportion of administered dose during the biological process of living 

rate of administered doses at 50 and 90 mg/kg body weight prepared from Cypermethrin, for instance, was 10 and 30 mg/sec in 

mice depending on the strength of immune response (Table 4 and 5). In other words, there was only 20% ( r
d

100=(10 )/(50 ) 
100=20%)  and 33.3% ( r

d
100=(30 )/(90 ) 100=33.3%) of the administered doses (50 and 90 mg/kg body weight) that has caused 

undesired biological response in the natural process of treated Balb c mice respectively where r is toxic reaction rate, and d is the 

compound could be both toxic and nontoxic elements at a certain proportion which leads to the consensus that all chemical 

reaction [22]. In other words, the rate of production of toxic and nontoxic metabolites in the natural process of an organism could 

in which it is not always simple to determine the metabolic route or to decide the enzyme that leads toxic chemical component 

getting old, an ageing process with unknown mechanism yet. If we don’t eat a dose of food substance frequently, we don’t get old 
but we die. If we eat, we get old. If we get old, we eventually die. Death is unavoidable one way another. Metabolism is therefore the 
means of life sustaining chemical transformation within the living organism if it is supplied with desirable dose of substance which 

maintain their structures and normal physiology in the environment for limited period of time. 

the administration of prepared dosage form in the oral route, they started dying as if they were sleeping peacefully on the 4th day 

on the amount of dose administered orally (Table 1). A single dose of Dichlorvos, Chlorpyrifos and Cypermethrin were also bio-

an integrated biological approach was employed in the study to evaluate the acute toxicological property of test chemicals for a 

toxic severity and toxic reaction rate which were used to analyse the cause of toxicity of each doses administered to study animals. 

in the biology of treated Balb c mice. 
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Toxic Severity of a Dose: 

was 11.1 and 33.3 %/sec which implies that a dose of 90mg/kg prepared from Chlorpyrifos and Cypermethrin could cause 1110 

Chlorpyrifos and Cypermethrin could manifest detectable biological response in the natural process of living organism which has 

up to 12.3 kg body mass 12.3 )
90 
üüü(

/
e kg

mg kg
s
d

and 37 kg body mass  )
90 
3330 / sec

/
( 37kg

m g
s

g kd
 respectively depending on

toxic reaction rate over the administered dose multiplied by one hundred which is expressed in percent per second [15]. It could 
r
d

were evaluated on Balb c mice aged more than two months, the toxic severity and toxic reaction rate of each test substances was 

less than zero survived from death whereas those sampled Balb c mice treated with the amount of dose which had toxic reaction rate 

than the toxic severity and toxic reaction rate of the same dose prepared from Dichlorvos and Chlorpyrifos within a shorter period 
of time (Table 3 & 4)

higher the toxic severity of test substance the shorter the lifespan of treated organism and Vice versa. At the same time, the higher 
the toxic reaction rate of test substance in the biology of treated organism, the higher toxic severity of test material will be which 
shortens the lifespan of an organism. 

A dose of chemical substance which elicits undesired biological response in a shorter period of time has higher toxic reaction rate 
(toxic component) than the same dose from another chemical substance which elicits undesired biological response at a longer 

greater than the toxic reaction rate of Dichlorvos at the same dose administered into Balb c mice which was elicited undesired 

r=
d
t - ΔIg)mg/sec where r is 

the toxic reaction rate of test chemical, d is the administered dose, t is the time at which clinical signs and symptoms manifested 

(Table 4).

into nontoxic one [22]. Once the dose administered into living organism, it has to pass multiple steps of metabolic routes in which 

organism depending on the amount of administered dose.   
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Figure 3b: 

A test substance said to be toxic not only when it causes death but also pharmacological mechanism against the biology of treated 
organism. Death refers to a living thing that has lost complete bio-physiological interaction with its environment due to impaired 
systemic network which is probably caused either by an etiologic agent or a disaster. Death usually happens when the impaired part 
outweighs the viable part of a systemic network in the diseased organism. It is a complete bio-physiological discontinuation of life 

Figure 3a: 

r) was (0.0145+, 0.0116+, 0.0069+, 
r) was because of the 

been computed Since the value of toxic reaction rate (r) for each tested material was greater than zero, it was clearly unsafe for the 

(Figure 3a and b), (Table 1) [15]. 
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An In vitro acute cytotoxic study conducted by Regina V and Umarajan Km in 2015 showed that the amount of administered 

positively from the study control. Acute toxicity study of Zerumbone-Loaded Nanostructured Lipid Carrier which was conducted 
by Heshu Sulaiman Rahman et al 2014 showed that there is disproportioned weight gain either positively or negatively as compared 
to control Balb c mice depending on the amount of dose administered in the oral route [25]. In this case, it is hard to declare that 

standard deviation (SD) and analysed statistically using SPSS version 20.0 (SPSS Inc., Chicago, USA) [25]. Post hoc comparison test 
one way ANOVA was done using the Tukey’s b test. Probability values of less than alpha 0.05 (P < 0.05) were considered statistically 

mechanism through which it causes biochemical and physio-pathological changes. Evaluation of the mechanisms of these changes 
within an organism helps to determine the toxic nature and pharmacological property of test substance. When the toxicity of test 
compound causes pharmacological mechanism against the well-being of treated study subject, the immune system of the organism 

[26]. It becomes a threat to the life of treated organism when the biological system has failed to neutralize and harmonize the 
chemical component of test substance with the molecular counter part of an organism.

is made up of a network of cells, tissues and organs that work together to provide protection to the organism from environmental 

series of steps which is called the immune response, the immune system attacks organisms and substances that invade the biological 
system of the body and cause disease. When antigens are detected in the body, several types of cells work together to recognize 

antigens [28].

the abnormality in the immune system is, in general, the indicator of the ill health of an organism. What is going wrong in the 

temperature, supressed appetite, and abnormal immunoglobulin concentration in the plasma, physical and biological disintegration 
and many more to mention depending on the antigen detected by the immune system[28].

When the administered test substance is absorbed and interacted with the natural processes of study animal, it is not only the 

Other studies by Muhammad et al. 2011 and Regina et al. 2015 also showed that the dose determined the length of time at which 

treated with distilled water test extracts from the fruits of Sclerocarya birrea was observed in the 3rd

of 3000mg/kg and in the 1st

(1000 and 2000mg/kg) to laboratory rats showed increased body weights throughout investigation period, the increment in body 

50) and lethal dose (LD50) to the treated laboratory animals within 

50) and lethal dose (LD50) 
and proceed to the next phase of preclinical trial with inadequately validated data. 
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Conclusions 
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