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time-course analysis of
pharmacological data describable by a
multiexponential function

C. GOMENI & R. GOMENI
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SYNTHELABO, L.E.R.S., Department of Clinical
Research, Statistics and Pharmacokinetics Unit, 58, rue
de la Glaciere, 75621 Paris, France.

In a previous communication (Cavero, Gomeni,
Lefevre & Roach, 1978) it was reported that the
analysis of the time-course of a biological response
should be preferred to that of the peak effects.

In this demonstration, a new method to determine
parameters defining time-effect profiles describable by
a multiexponential function will be presented.

Figure 1 indicates the essential parameters needed
to describe a time-effect (E) profile representable by
a biexponential equation. The peak effect and the
time needed to reach it (tmax) are given by the experi-
mental values. The phases of onset and decay are well
characterized by calculating the rate constants (a and
,B) using the biological data and the time of their
occurrence. A modular Fortran programme allows
the determination of the order (number of exponen-
tials) of the model as well as the initial parameter
estimates by an objective criterion using a modifica-
tion (stepwise determination of the order) of the
repeated integration method (Foss, 1971; Nieman,
Fisher & Seborg, 1971). Then, the Harthley modified
Gauss-Newton method is used to find the values of
the best fitting parameters (Hartley, 1961).

Statistical tests used to judge the acceptability of
the model for describing the experimental data (good-
ness of fit) are the correlation coefficient, the Kolmo-
gorov-Smirnov test, chi2 and run test.

Since the experimental values can be affected by
a randomly distributed error (e.g. investigator, instru-
mentation, etc.), the programme provides several
widely used methods to weight the data.
Other parameters given by the computer program

are the apparent half lives of each phase (e.g., onset,
distribution, decay), the cumulative area under the ex-
perimental data points using the trapezoidal rule
(AUCe), the area extrapolated to infinity (AUC,) using
the half life and the last data point and the gravity
duration which is the time needed to reach the bari-
centre of the curve.

Application of this new polyalgorithm to the heart
rate and blood pressure effects of several doses of
clonidine (1.0-50.0 gig/kg, i.v.) in the pithed rat with
an experimentally induced tachycardia (Cavero et al.,
1978) will be shown.

References

CAVERO, I., GOMENI, R., LEFEVRE, F. & ROACH, A.G.
(1978). Time-course analysis of the cardiovascular
effects of clonidine resulting from the activation of car-
diac pre- and vascular postsynaptic a-adrenoceptors in
the pithed rat. Br. J. Pharmac. (in press).

FOSS, S.D. (1971). A method of exponential curve fitting
by numerical integration. Biometrics, 26, 815-821.

HARTLEY, H.O. (1971). The modified Gauss-Newton
method for the fitting of non-linear regression functions
by least squares. Technometrics, 3, 269-280.

NIEMAN, R.E., FISHER, D.G. & SEBORG, D.E. (1971). A
review of process identification and parameter estima-
tion techniques. Int. J. Control, 13, 209-264.

log y peak response
60iBi -O~Aect+ BBt T0 .9

O 20-TB= 0.693

(D
. .... . .2 . .

10~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
= tg&

0 120 40 60 90 120 180 240

t max Time (s)

Gravity duration

Figure 1 Parameters and equation describing the biological effect as function of the time.
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