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Abstract 

 
In this paper, we analyse the acute toxicity of Hunteria umbellata, a herbal 

medicinal plant, in mice in Nigeria using the logistic model. Hunteria umbellata is a 
plant with therapeutic potentials in the treatment of various diseases that include yaws, 
peptic ulcers, diabetes, piles, infertility and inflammation. Data on the acute toxicity of 
seeds extract of Hunteria umbellata is obtained via intraperitoneal route and analysed. 
The median lethal dose is determined and found to be 1.5979g/kg of body weight with 
confidence limits as [1.4335g/kg, 1.7811g/kg]. This shows slight toxicity of Hunteria 
umbellata and its toxicity at a high dose on acute exposure should be put into 
consideration when it is used as treatment for these diseases. 
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1.0 Introduction 
The environment we live in is filled with abundant resources and chemicals endowed to humans by nature. In order to 

study the harmful nature of these resources, there is need to make contact with them through any route of exposure depending 
on the physical and chemical properties of the substance(s) of interest. This could be achieved through inhalation, skin 
absorption, ingestion or injection. 

Many plants have been used as alternatives to orthodox medicines in Africa due to the traditional belief of people about 
these plants. These plants may be sources of substances with better therapeutic potentials than some currently used orthodox 
medicines [17, 24]. Hunteria umbellata is a small tree of about 15 – 22m in height with a dense evergreen crown [19] of 
great medicinal benefits and is found in Nigeria, Ghana, Cameroon and some countries of Central Africa. In Nigeria, it is 
found in the rain forest zone of the southern parts of Nigeria with local names as Osu (Edo), erin (Yoruba) and nkpokiri (Ibo) 
[5, 16]. 

 The plant is used for the treatments of yaws, peptic ulcers, diabetes, piles, dysmenorohea, fevers and infertility [10, 11, 
21] and inflammation [12]. It has been used in the treatment of various ailments in Nigeria and Ghana especially the leaves, 
roots and bark [14].  

We have, therefore, undertaken the present study to analyses the acute toxicity of Hunteria umbellata extract 
administered to mice through intraperitoneal route with the aid of logistic model to determine the lethal dose of the seed 
extract. 
 
2         Models and Toxicity Study by Probit Analysis  
2.1  Dose-response models  

Various mathematical models have been used in analyses of dose-response relationships to assess the toxic effects of 
chemical substances. These models range from very simple models to extremely complicated models for which the eventual 
functional forms cannot be easily expressed as single equations. Categorically, these models are easily assessible in the works 
of [7, 8, 9, 13, 18, 22, 23]. In order to determine the acute toxicity of Hunteria umbellata plant in this paper, the median lethal 
dose (LD50) of the logistic model is employed. 
 
2.2 Acute toxicity study using probit analysis 

Overnight-fasted Swiss albino mice (17-23g) of either sex were used for the study as test subjects in a laboratory 
experiment conducted in University of Benin, Benin City, Nigeria. The animals were divided into four groups of five animals 
each. Groups A to D received 1.4, 1.6, 1.8 and 2.0g/kg of the extract, respectively, through intraperitoneal route. Number of 
deaths that occurred in each group was 0, 3, 4 and 5 respectively. Using probit analysis, it was observed that the median 
lethal dose (LD50) gave 1.66g/kg. 
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3  Method of Analysis of Acute Toxicity By Logistic Model 
            Suppose X is a response data with data points x1, x2, …, xn, then the logistic model is written as; 

  1( ) {1 exp [ ( )]} ; , 0P d xα β α β−= + − + >    (1) 

where logex = (dose) is the exposure to the dose and dose is the total amount of a substance administered or taken up by 

test subject(s). andα β  are shape and scale parameters respectively. 

 In order to estimate the shape and scale parameters of the logistic model, there is need to transform (1) to a simpler 
linear equation. This is given as; 
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Equation (2) is known as the logit transformation [2]. The linear equation in (2) relates the response to the dose for the ith  
experimental group as; 
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where iz is the logit of the response rate. The weighted least square method uses the observed response rates i i i iw n p q= . 
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= −  in place of unity would be used [3] and in  is the number of animals in the ith  dosing level. 

 The weighted least squares technique is thus, applied on the logit model of (3) to produce the following estimates 
ˆˆ andα β  as shown below. 
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Minimizing WSSE (weighted sum of square for error) with respect to andα β , and equating to zero, the estimates of 

βα and  of the logistic model are obtained as 
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and m is the number of dosing levels. 

 An estimate of the LD50 which is the dose resulting in a 50% of responders can be obtained for the logistic model as; 

  50 50

ˆˆ log ( )
ˆeX LD
α
β

−= =     (7) 

Also, the confidence limits for the dose LD50, given the desired response rate, can be obtained as; 
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where 
2

Zα is the value obtained from the table of the standard normal distribution at %α  level of significance and m is the 

number of dosing levels and the variance for 50X̂  of the logistic model is given as; 
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4           Result 
            TABLE 1: Observation of acute toxicity of Hunteria umbellata extract in mice (intraperitoneal route) 
                           

Dosage level(g/kg) Number at risk Number of deaths 

1.4 5 0 

1.6 5 3 

1.8 5 4 

2.0 5 5 

           Source: [15] 

 The estimates of shape and scale parameters of logistic model are obtained from (5), (6) and (7) using the 

information in Table 1 as; ˆˆ 5.4146 11.5512andα β= − =  

And 50 50
ˆ ˆlog ( ) 0.4687eX LD= =  

It follows that 

  
kggDL /5979.1ˆ

50 =
. 

At 95% confidence limits, we obtain 

                      
]/7811.1,/4335.1[ˆ

50 kggkggDL ∈
. 

5          Discussion      
Acute toxicity study using the logistic model gave a median lethal dose of 1.5979g/kg. This indicates that Hunteria 

umbellata plant is slightly toxic. The result is supported by the statement of  [1].  
According to [1], any chemical substance with LD50 value less than 2g/kg but greater than 1g/kg could be considered to 

be slightly toxic. Thus, the result obtained in the determination of the acute toxicity of Hunteria umbellata suggests it could 
be toxic at a high dose on acute exposure. 

Also, it is seen that the reported LD50 value obtained using the probit model in the laboratory experiment in section 2.2 
falls within the confidence limits obtained for the LD50 value via the logistic model. This suggests that one or more 
environmental factors would have influenced the LD50 value of the probit model. 
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