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Abstract:  Comparative  results  obtained  with  the  Finney and Miller-Tainter methods for the calculation of
LD  of a compound are presented, using the example of the assessment of LD  of thymoquinone following50 50

its intraperitoneal administration to rats. The obtained results are very similar showing no statistically
significant  difference  (P > 0.05)  in  mortality  trends  between  the methods of Finney and  Miller-Tainter.
Minor differences in mortality trends, therefore, in the obtained values for LD , LD , LD  ±S.E.(LD ), LD  and0 16 50 50 84

LD  are the result of slight methodological differences reflected in the order of processing of the obtained100

mortality experimental results. The method of Finney is used to transform the obtained mortality results (in %)
into probit values, where the probit values for 0% and 100% mortality depend on the number of experimental
animals per group, which are then further processed. The Miller-Tainter method also transforms mortality results
(in %) into probit values but first, the percentage values are corrected against the number of experimental
animals, if mortality of the lowest and/or the highest dose is 0% and/or 100%, respectively; such corrected
values are then transformed into probit values that are used for further processing. Therefore, the differences
were  relatively  more  around  LD   and  LD  and  very  negligible  around  LD   values,  usually  reported.0 100 50

To conclude the methos of Finney and Miller-Tainter give similar results for the determination of LD  of a50

compound.
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INTRODUCTION As  a   modification    of   the   regression  analysis,

The  assessment  of LD , as a  measure  of  toxicity experimental  data  by  logarhythmic  transformation of50

of the tested product, can be conducted by the the independent variable X, this  transforming the value
assessment of a mathematical model that best describes for  dependent   variable  Y (%) into probit  values  [3].
the  experimental  results  (X –  different  concentrations The regression and probit analyses have an important
of the testes product and Y – experimental animal mortality advantage over other LD  calculation methods consisting
(%) at certain concentration of the tested product in that the inter-dose interval of the tested product and
(Regression analysis). The size of the square error is used the  number  of  experimental animals  per  experimental
for the selection criterion of the most suitable dose need not be the same. Similar to those methods are
mathematical model [1]. The values for parameters of the the Litchfield and Wilcoxon [4] and Miller and Tainter
mathematical  model  that  best describes experimental methods [5].
data are used to establish, by interpolation, the value for The Miller and Tainter [5] method is particularly
independent variable X (LD ) at which the dependent interesting because it also leads to experimental data50

variable Y is 50% [2]. linearization    by    logarhythmic    transformation   of   the

the probit analysis is used for linear expression of

50
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independent variable X, transforming the value for in the order of processing of the obtained experimental
dependent variable  Y (%) into probit values. Randhawa
[6] presents the detailed procedure for Miller-Tainter
method implementation using the example of the
assessment of LD  of thymoquinone following50

intraperitoneal administration to rats. Contrary to those,
the Kärber [7], Behrens [8] and Behrens and Schlosser [9]
methods require, in order to be implemented, that the inter
dose interval of the tested product and the number of
experimental animals per experimental dose, are identical.

In this paper, the authors provided comparative
presentation of the results  obtained  by the Finney [3]
and Miller and Tainter [5] methods implemented in order
to assess the LD  of thymoquinone following its50

intraperitoneal administration to rats.

MATERIAL AND METHODS

The experiments were conducted  on rats divided into
10-animal groups. The thymoquinone  was administered
in intraperitoneal doses  of  25,  50, 75, 100 and 150 mg/kg.
The animals were observed during the period of 2 hours
and at 6 and 24 hours from administration. Mortality (%)
was calculated after 24 hours [6]. The results were
processed using the interactive LD  calculation programs50

according to Finney [10] (The current BASIC software
was modified for PC  performance)  and Miller-Tainter.
The softwares were written in the MatLab software
language. The assessments were  made  for LD , LD ,0 16

LD  ±S.E. (LD ), LD  and LD . Mortality trends, as a50 50 84 100

function of thymoquinone concentrations, were compared
by comparing the linear correlation coefficient [11].

RESULTS AND DISCUSSION

Table 1 shows comparative presentation of the
values for LD , LD , LD  ±S.E. (LD ), LD  and LD  of0 16 50 50 84 100

thymoquinone  following peritoneal administration to
rats, obtained by  processing  of those experimental
results using the methods of Finney and Miller-Tainter.
The obtained differences are the consequence of
methodological differences between the methods reflected

mortality results. Both methods are associated with the
linearization of the experimental results achieved by
logarhythmic transformation of the independent variable
X, the dependent variable Y (%), being, according to
Finney, transformed into probit values, where the probit
mortality values of 0% and 100% depend on the number
of experimental animals per group and are read from the
table (Table 2). According to Miller-Tainter, the values for
independent variable Y ( %) are transformed into probit
values only after the correction of the percentage value
against the number of experimental animals, if mortality
result of lowest and highest dose is 0% and/or 100%,
respectively. Such correction is made using the formulas:

for 0% mortality: 100* (0.25/N) (1)

for 100% mortality: 100* (N-0.25/N) (2)

Where 'N' is the number of experimental  animals per
group [6]. The methodological differences result in
different starting values for independent variable Y for
regression analysis (Table 3) resulting, in turn, in different
values for regression equation parameters (slope and
intercept) (Table 4). According to the Goset (Student) T
test values,  there  is  no  statistically significant
difference as a function of thymoquinone concentration
(P > 0.05; T . = 0.001 << T  (d.f. 4) = 2.776) (Figure 1).exp 0.05

The logaryhthmic transformation of the independent
variable X and the calculation of the probits of dependent
variable Y allow for the application of the methods for a
wider reange of  values  and  the presentation of the
sample for a population.

CONCLUSIONS

The differences between methos of Finney and
Miller-Tainter were rlatively more around LD  and LD0 100

and very negligible around LD  values, usually reported.50

Both methods give similar results for the determination of
LD  of a compound.50

Table 1: Comparative presentation of LD , LD , LD ±S.E. (LD ), LD  and LD  values obtained by the methods of Finney and Miller-Tainter. 0 16 50 50 84 100

THYMOQUINONE (mg/kg) FINNEY'S METHOD MILLER-TAINTER'S METHOD

LD 24.045 24.1200

LD 41.085 37.37616

LD  ± S.E (LD ) 60.020 ± 6.121 58.686 ± 9.99950 50

LD 87.683 92.14584

LD 149.819 142.790100
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Table 2: Values of probits for 0% and 100% according to the number of biological objects 
            Values of Probits for 0% and 100%

-----------------------------------------------------------------------------------------------------------------------------
        Probits        Probits
----------------------------- ------------------------

Number of Biological Objects (N) 0% 100% Number of Biological Objects (N) 0% 100%
1 3.36 6.64 18 2.41 7.59
2 3.13 6.87 20 2.38 7.62
3 2.99 7.01 24 2.32 7.68
4 2.90 7.10 25 2.31 7.69
5 2.82 7.18 30 2.26 7.74
6 2.76 7.24 40 2.17 7.83
7 2.71 7.29 50 2.10 7.90
8 2.67 7.33 60 2.05 7.95
9 2.63 7.37 70 2.01 7.99
10 2.60 7.40 80 1.97 8.03
12 2.54 7.46 90 1.93 8.07
15 2.47 7.53 100 1.90 8.10

Table 3: Comparative presentation of the initial data (Shaded) for regression analysis according to the methods of Finney and Miller-Tainter. (*) Probits
values for mortality of 0% and 100% according to the number of animals (10). (**) Equations for corrected % values for mortality 0% and 100% were
presented in Randhawa [6]. 

Mortality
------------------------------------------------------------------------------------------------------------------

Finney's Method Miller-Tainter's Method
Thymoquinone concentration Log. ----------------------------- -----------------------------------------------
(mg/kg) Concentration (X) Animals % Probit (Y) % Probit (Y)
25 1.398 0/10 0 2.60 * 2.5 corrected ** 3.04
50 1.699 4/10 40  4.75 40 4.75
75 1.875 7/10 70  5.52 70 5.52
100 2.000 9/10 90  6.28 90 6.28
150 2.176 10/10 100  7.40 * 97.5 corrected ** 6.96

Table 4: Comparative presentation of the parameters of regression equations described mortality according to the methods of Finney and Miller-Tainter. 
Regressions of Mortality 
Y (mortality) [probit] = a * log X + b

-----------------------------------------------------------------------------------------------------------------------------------------------------------
Slope (a) Intercept (b) Square error Coefficient correlation (r) Student T test of (r) D.F. of (r) (N-2) P for (r)

FINNEY 6.04127 -5.74318 0.0707 0.9973 23.4341 3 << 0.001
MILLER-TAINTER 5.07558 -3.97635 0.0402 0.9978 26.1240 3 << 0.001

Fig. 1: Comparative presentation of the regressions of mortality as a function of thymoquinone concentrations
according to the methods of Finney and Miller-Tainter.
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