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O On the incubation time of experimentally infscted animals.

by F. J. Geks.

Zentralblatt f£. Bakteriologie, 1. Abt. Urig. 158: 323-325 (1952).
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If a group of animals is infected with a positively lethal quantity
of bacteria, the animals customarily die after time intervals of
different length.
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T had the opportunity to investigate this problem, since I was
obliged to statistically evaluate the survival time of a large number of
mice infectad with tuberculosis. In this connection I came unon a note-
worthy observation which I have made the subject of uy presentation.

»

Before I make my report, I must remind you of two items:

i. Noramal distribution. By this is meant a certain t;ze of
frequency distribution whica is very often founi in biological mstric
series and which reveals the focrm of the Gzuss error distribuilon curve;
this merely means that the normally distributed magnituds snows the
bell-shaped frequency distribution welllkmowa to all of you.

O

2. If this boil-shaped frequency distributicn is represented as a
total curve by adding together the individual percentual frequencies,
tae well-known S-shaped course is obtajned. ¥Finally, this 8 curve
becomes a straight iine in the socalied probability grid, a coordinate
svstem in which the ordinate ic calibrated according to the Gauss integral.
A line in the probability srid therefore is equal to both S and bell A
curves and indicates, as do the latter two, that 2 normal distritution is R
oresent., Due to the rectilinear course on the probatility grid, this ’
representation has the advantage that both the presence of a normal
distribution and deviations are readily recognized. In my illustrations,
all results are drawn or: the probability grid. i
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The first graph (Fig. 1) represerts the evaluation of a test with
62 mice, all of which had received 1 mg TB bacteria intravenously. If
the survival time in uays is entered on the abscissz and the percentages
of animals that died up to the days in question are added thereto, a
serizs of points is ootained which is distincily convex in its upward
course; i.e. the survival time is not normazily distrivuted. If the E
logarithms of the days are cntered on the abscissa in place of days, the
curvature is less pronounced; it disappears only when a time constant of
11 days is subtracted from the survival time of each indivicdual mouse
and the survival time diminisihed in this manner is entered in logarithm:
on the abscissa. 4 repetition of this experiment with 68 animals yieldeu
the same result (#ig. 2). Eere, too, the rectilinear bearing is ootained
only after the svbtractioa of the time constant of 11l days. Trese
findings are in opposition o those of american authors (1,2) vho claim
- to Nave observed a normal distribution of the survival time already in '
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cornection with the numerical calibration of the abscissa.

Owing to this difference and in order to cbtain greater certainty
on the reality of this time constant, I have conducted an identical test
with mice infected with streptococci (Fig. 2). The result was basicually
the same. If the survival time -~ now in hours, since the animais succumb

to this infection more rapidly -- is entered on the abscissa and the percent-

ages of the total animals dead at the end of each hour is added thereto,
a bent ecurve is obtained which is less curved upon conversion to loga-

~ithmic hours, but becomes linear only upon the subtraction of a time
constant, in this case 16.5 hours.

In 1943 Cavalii and Magni {3) have treated this problem without finding

a satisfactory solution. I have analysed the only one of their extensive
tests in which all animals died, in the same menner. The test deals with
191 mice infected with pneumococei. Here, too, the same pictare was
obtained (Fig. 4). If the hours or their logarithms are entered on the
avscissd, 2 series of points is obtained which curve upward in a convex

course, becoming linear when a time constant (9 hoars in this case) is
subtracted.

I have found an affirmation of my observations in an arez farther
removed from mine. The Swede Iiljestrand (4) in investigations of
salvarsan in 1949, has graphically depicted the survival time of mic2
infected witn Tryp. equiperd. (Fig. 5). In this connection he has failed
t0 find 2 normal distribaticn in both numerical and legarithmic scales
of the abscissa. It was obtained only when a constant was subtracted
from the survival time of each amimal, in this case 52 hours.

The findings enumerated here ought to hive shown that a timz constant
characteristic of the type of infection and its dose has a part in the
cource of a lethal experimental iwnfection, the reality of which in my
opinion is no longer in doubt. It scenms particnlarly remarkabie to me
that this magnitude is independent or at least extensively independent of
the individuality of the animsl. It should be the goal of addiiional
research te gain information on the sigrdificance or the biclogical
meaning of this time constaat. Initial attempts at elucidation do not
rise above the stage of nypothesis. I have therefore lindted mgself to
the reporting of facts. In closing, it is perhaps appropriate to mention.
an idea that seems worthy of exvression because it admits of rather

interssting conclusions; namely that the time constant might be identical
with the incubation tiwe.

GRAPHS
Fig. 1. Survival time of 62 mice after

mg T3 bacteria i.v.
Fig. 2. Survival time of 68 mice alter 1

1

1l =z TB tacteria 1.v.
0
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Fig. 3. Survival time of 42 rmice afier 0.2 =l 4-10~h Sir. ironson.

Fig. &. Survivel time of 191 mice infected i.p. with prneumccocci
{after Tavalli et 2l.)

Fig. 5. Survival time of O .aice inl i

ected 1.p. with Tryp. equiperd.
(after Liljesirand)
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