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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 potentialsin 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 dight 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 abundaesources and chemicals endowed to humans by n#tuoeder to
study the harmful nature of these resources, tiareed to make contact with them through any rotiexposure depending
on the physical and chemical properties of the tautog(s) of interest. This could be achieved thnourdnalation, skin
absorption, ingestion or injection.

Many plants have been used as alternatives todwthmedicines in Africa due to the traditional bélbf people about
these plants. These plants may be sources of swlstavith better therapeutic potentials than souneently used orthodox
medicines [17, 24]Hunteria umbellata is a small tree of about 15 — 22m in height witHemse evergreen crown [19] of
great medicinal benefits and is found in Nigerida@a, Cameroon and some countries of Central AfticdNigeria, it is
found in the rain forest zone of the southern pafrtdigeria with local names as Osu (Edo), erinrfia) and nkpokiri (1bo)
[5, 16].

The plant is used for the treatments of yaws,ipepters, diabetes, piles, dysmenorohea, fevedsrdartility [10, 11,
21] and inflammation [12]. It has been used intieatment of various ailments in Nigeria and Ghesjpecially the leaves,
roots and bark [14].

We have, therefore, undertaken the present studgntyses the acute toxicity dfunteria umbellata extract
administered to mice through intraperitoneal routth the aid of logistic model to determine thehkdtdose of the seed
extract.

2 Models and Toxicity Study by Probit Analysis
2.1 Dose-response models

Various mathematical models have been used in semlgf dose-response relationships to assessxiteeftects of
chemical substances. These models range from iraplesmodels to extremely complicated models foichtthe eventual
functional forms cannot be easily expressed adesimuations. Categorically, these models areyeassiessible in the works
of [7, 8,9, 13, 18, 22, 23]. In order to determihe acute toxicity oHunteria umbellata plant in this paper, the median lethal
dose (LD3y) of the logistic model is employed.

2.2 Acute toxicity study using probit analysis

Overnight-fasted Swiss albino mice (17-23g) of &itlsex were used for the study as test subjects laboratory
experiment conducted in University of Benin, Be@itly, Nigeria. The animals were divided into fouogps of five animals
each. Groups A to D received 1.4, 1.6, 1.8 and/R0gf the extract, respectively, through intrafmereal route. Number of
deaths that occurred in each group was 0, 3, 45ara@bspectively. Using probit analysis, it was olkedrthat the median
lethal dose (L) 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 plaitats x, %, ..., %, then the logistic model is written as;

P(d)={1+exp[-(a+BX)]} " a, B>0 (1)
where X = |oge (dose) is the exposure to the dose and dose tstddleamount of a substance administered or takeloyu

test subject(s)a and [ are shape and scale parameters respectively.

In order to estimate the shape and scale parasneft¢he logistic model, there is need to transfgtjnto a simpler
linear equation. This is given as;

_P) | _ 2
LOg{l—P(d)} a+ Bx (2)

Equation (2) is known as the logit transformati@h [The linear equation in (2) relates the respdnsie dose for théth
experimental group as;

z =a+pBx ,i=1Im ©)

where Z is the logit of the response rate. The weightestlsquare method uses the observed responsewates, o ¢ .

2n.

In the event thatp, = 0 or 1,which would result in the weighting factor beingrae p = 1 in place of zero and

p=1- 1 in place of unity would be used [3] ari¥l is the number of animals in tligh dosing level.
' 2n,
The weighted least squares technique is thusjeapph the logit model of (3) to produce the follog estimates

& and f3 as shown below.
WSSE (a, 8) =Y w [2 - (a +5x)] @
=

Minimizing WSSE (weighted sum of square for errajh respect t&r and [, and equating to zero, the estimates of

a and S8

of the logistic model are obtained as

=1 =z- Bx (5)

C’)‘,: i=1 i=1 i i=1 :
Swdwx -( > W.xj
i=1 i=1 i=1
) iwiwxz-iwaiwx “\z -2
IB: i=1 i=1 i=1 i=1 . — Z\N' (X' X) (_Z' . Z) ,|:1(1)m (6)
DWW xz-[ZW.xj 2w (x =
i=1 =1 i=1
Where;( = ZW' - and E = ZW@ ,and m is the number of dosing levels.

2w w
An estimate of the LE which is the dose resulting in a 50% of respondarsbe obtained for the logistic model as;
. -G
Xsp =log, (LDg,) = 5 (7
Also, the confidence limits for the dose dgDgiven the desired response rate, can be obtasied

exp[)A(50 -z, SXSO(L)] < LD, < exp{)zso+ Z, SXSO‘L)J (8)
2 2
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where Z , is the value obtained from the table of the stashaimrmal distribution at¥% level of significance and m is the
2

number of dosing levels and the variance ¥, of the logistic model is given as;

%if”:{ljz L ®

Y 2
B)LZw Yw(x-x)
4 Result
TABLE 1 Observation of acute toxicity of Hunteria umbellataextract 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 wftitognodel are obtained from (5), (6) and (7) gsihe
information in Table 1 as@ = —5.4146 and S = 11.5512

And X, = log, (LD,) = 0.4687
It follows that

LD,, = 1.5979/kg
At 95% confidence limits, we obtain .

LD,, 0 [1.4335y/kg,1.7811/kg]

5 Discussion

Acute toxicity study using the logistic model gaaemedian lethal dose of 1.5979g/kg. This indicated Hunteria
umbellata plant is slightly toxic. The result is supportedtbe statement of [1].

According to [1], any chemical substance withshBalue less than 2g/kg but greater than 1g/kg cbaldonsidered to
be slightly toxic. Thus, the result obtained in ttetermination of the acute toxicity biunteria umbellata suggests it could
be toxic at a high dose on acute exposure.

Also, it is seen that the reported f¥alue obtained using the probit model in the labany experiment in section 2.2
falls within the confidence limits obtained for théds, value via the logistic model. This suggests tha¢ @r more
environmental factors would have influenced thgd\¥alue of the probit model.
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