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The Quantitative Estimation of the Changes Induced by Benzydamine in the Mitochondria of De-

veloping Mouse Hepatocytes

Experiments on the effects of benzydamine on devel-
oping mouse hepatocytes have been carried out!. Ultra-
structural changes found during these experiments
indicate that benzydamine causes elongation of the major
mitochondrial axis and increase of the ratio of the
volume of the cristae to the volume of the mitochondria.
In this note we present quantitative estimations of these
changes in the mitochondria provoked by benzydamine.
For this purpose the coefficient # is introduced and its
value is calculated for 2 mitochondrial populations, one
normal (n,) and the second from benzydamine treated
mice (7,). The coefficient # is defined using the formula
suggested by WEIBEL et al.? for volume fractions of
cellular components.

The definition of the coefficient # is as follows:

Vv,
N = V7, (@)

where Vy, denotes the volume fraction occupied by
cristae and Vv, denotes the volume fraction occupied
by mitochondria. For the calculation of volume fractions
the grid containing 10,000 test points per 100 cm?
prepared according to WEIBEL et al.?, is put randomly
on 100 electron micrographs (dimensions 18X 24 cm)
taken from the hepatocytes of the normal and benzyd-
amine treated mice. The control population contains 498
mitochondria. 525 mitochondria from benzydamine
treated mice represent the experimental population of
the organelles.

The formula [4] from?is applied. According to this formula:
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After transformation we obtain:
= o (b)

where P, is equal to the sum of test points lying over all
cristae of the control or experimental material and P,
is equal to the sum of all test points lying over the whole
area of the corresponding population of the mitochondria.
Using this formula we find the value of 7, to be equal to
16.53 and for the 7, the value 25.44 is obtained.

For the study of the behaviour of single mitochondria
in the control and experimental population, the coefficient
% is calculated for each mitochondrion separately and
then for the values of 5, and 7, obtained for the whole
populations of mitochondria a statistical analysis is
applied. For the calculation of # for each mitochondrion
separately, the formula (b) is used, but in this case P,
is equal to the sum of the test points lying over cristae
of only one mitochondrion and P, is equal the sum of
test points lying over the area of one mitochondrion. The
results of this procedure may be seen in the Figure. This
figure shows that the coefficients # are distributed in the
following way: the coefficients #, of the benzydamine
treated mitochondria are shifted in the direction of
greater values, while the coefficients 7, of the control
mitochondria arelimited by smaller values. It isinteresting
to note that the mode assumes different values for control
and experimental mitochondria. In the case of control
mitochondria this value is equal to 15.6, while for experi-
mental mitochondria the value 24.4 is found. The dif-
ference between these 2 values shows that the mito-
chondria from control and benzydamine treated mice
represent 2 statistically different populations.

The data presented in this paper show clearly that
benzydamine causes the increase of the volume of internal
membranes per mitochondrion, confirming the conclu-
sions drawn previously from ultramorphological study!.
This does not necessarily mean an increase in the level
of activity of mitochondrial enzymes, since augmented
volume of internal membranes may concern primarily
the structural proteins. The results of other investigations
on enzymic induction?® suggest, however, that it is reason-
able to expect an increase in the level of activity of at
least some mitochondrial enzymes in benzydamine
treated mouse liver?.

200
|
175

L ——

Frequency diagram

A0
23 / \ F i :‘\
=2 100 4 ; 1 T
Wi
S 75 i ! : '
s 1 ! -
B g
250 o
1 ) [ | \
! : LN
2 ' A | N
" Vo ! Y
fo o= = 1 1 L i
89 1237133786 119 200 207 %k W3 294 357
98 128 159 238
Coefficignt

A frequency diagram of the coefficients 7 , and 7,. The ordinate
gives the number of observations and the abscissa the values of the
coefficients. The shift of the values of , for mitochondria of benzyd-
amine treated mice in the direction of greater values is clearly seen.

Riassumnto. Gli autori hanno studiato leffetto della
Benzidamina sui mitocondri di epatociti di topo dal 3°
al 5° giorno di vita. E stato introdotto un coefficiente 7
per la valutazione quantitativa delle alterazioni. La
Benzidamina provoca un aumento del rapporto fra il
volume delle «cristae» e il volume dei mitocondri corri-
spondenti.

W. DjaczZENKO, J. GRABSKA,
A. BENEDETTO, G. MESCOLINI
and R. Pezz1

Department of Expervimental Oncology,

Institute of Imwmunology and Expevimental Thevapy,
Polish Academy of Sciences, Wrocaw (Poland) and
Cenire of Vivology, OO.RR.,

Roma (Italy), 27 Mavch 1969.

1 W. Djaczenko, J. GraBska, Cz. MAjewski, A. BENEDETTO,
G. Mescorint and R. Przzi, Acta med. pol. 9, 343 (1968).

? E. R. WeiBgL, G. S. KistLEr and W. F. ScuEeRLE, J. Cell Biol.
30, 23 (1966).

3 P. ZEIDENBERG, S. OrrENIUS and L. ERNSTER, J. Cell Biol. 32,

528 (1967).

This study was supported in part by a grant from CNR Italy.

Adress for Reprints: Dr. W. Djaczenko, Institute of Microbio-

logy, Roma {Italy).

o



