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A methodof assessing the state of cell and tissue function on the basis of their ability to
eliminate previously adsorbed dye is suggested. The theoretical basis of the method is
the property of cells to actively eliminate their metabolic products. It was shown ex-
perimentally that the liberation of dye (desorption) is accompanied by the expenditure of
energy, If glycolysis in the cell is inhibited, its powers of elimination are depressed.
Thyroid hormone stimulates the excretory function of the cell; the presence of an MOP
sarcoma in rats paralyzes this cell function,
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Of all variants of the method of vital staining of tissues, the one most commonly used and for the
greatest benefit is that of staining the tissues in vitro, followed by quantitative estimation of the bound dye,
as developed in D, N, Nasonov's school, By a combination of this method with microscopy of the intra-
vitally stained tissues, the general principles of the response of living matter to external factors have
been successfully studied [5, 6]. However, this method has one very important disadvantage: the state of
function of cells and tissues has been studied after their isolation from the organism (in vitro), and the
results therefore do not always reflect the state of the tissues in situ. To overcome this disadvantage at-
tempts have been made to stain the tissues in situ, and then to kill the animals and to determine the quan-
tity of dye bound by various tissues [1, 3, 7]. Unfortunately, after many attempts to use this variant of the
technique to assess the state of cell function, the writers were forced to conclude that it is absolutely un-
suitable for this purpose. The quantity of dye bound after intravenous injection is determined not by the
state of the cell, but by the reactivity of the reticulo-endothelial system [2], the velocity of the blood flow
of the given organ, the permeability of the blood vessels, and other factors that it is virtually impossible
to take into account. There are no grounds for considering that under given conditions the intensity of
staining of the cells depends on their state of function. In the writers' opinion, to assess the state of cell
function, the method of desorption of a previously bound dye by the cells could be very informative.

The theoretical basis of the method is as follows. In the cell, just as in an integral system, metab~
olism takes place, and this requires two processes of equal importance: the first is the selective intake
of substances for synthesis of the cell components, the second the selective elimination of metabolic prod-
ucts, without which prolonged existence of the cell would be impossible.

It is suggested that the intensity of elimination not only of metabolic products, but also of a foreign
dye, from the cell could be used as a measure of its functional activity. The higher the functional activity
of the cell, the more rapidly it would eliminate metabolic products or foreign dyes; conversely, the more
depressed its activity, the lower the rate of elimination, Elimination of foreign materials from cells is
an active process, requiring the expenditure of energy. These suggestions have been tested experimentally.
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TABLE 1. Changes in Degree of Staining (Sorption) and Intensity of
"Decolorizing" (Desorption) of Tissues of Various Organs in Mice
Receiving an Excess of Thyroid and in Rats during Development of
Sarcoma MOP (in % of control)
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Fig. 1, Rate of elimination of dye by living (1) and dead (2) muscles,
Abscissa, time (in min); ordinate, rate of elimination of dye (in con-
ventional units).

Fig. 2. Change in intensity of elimination of dye by muscles under
the influence of various factors.

EXPERIMENTAL METHOD

The paired sartorius muscles of frogs were stained in vitro with neutral red in a concentration of
0.05% for 30 min. One frog was then killed either with boiling Ringer's solution or with hot steam, The
experimental and control muscles were then incubated ("decolorized") in Ringer's solution at a strictly
controlled temperature (25°C). The quantity of dye eliminated into the surrounding solution during the
period of incubation was determined photometrically., The muscles, after rinsing, were placed in acid-

ified alcohol to extract the remaining dye. The intensity of desorption (in %) was determined by the equa~-
tion:

a
D= m 100,

where a is the quantity of dye eliminated into the surrounding solution,and b the quantity of dye extracted
by alcohol, To investigate the role of respiration and glycolysis in the excretory function of the cell the
corresponding inhibitors — KCN and monoiodoacetate (MIA) — were used; the muscles were kept for 10~15
min in solutions of these inhibitors before "decolorizing.” At the same time,the effect of mechanical load-
ing on the intensity of elimination of the dye was studied, for which purpose weights of different sizes were
suspended from the muscle at the time of incubation,

EXPERIMENTAL RESULTS

The dead muscle virtually did not eliminate the previously bound dye (Fig. 1), whereas the living
muscle excreted most of the dye in the course of 30 min, If the muscle was kept before "decolorizing in
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Ringer's solution with the addition of 2 x 10~¢ M a@~dinitrophenol (¢~DNP) for 20 min, the intensity of elim-
ination of the dye {(desorption) was increased; the same effect was observed after the action of a 5-g load
(Fig. 2). Higher concentrations of o~DNP, or increasing the load to 25 g, reduced the intensity of desorp-
tion virtually to the control level, If the muscles were kept in MIA (107 M) for only 10 min before "de-
colorizing," i.e., if glycolysis was blocked, desorption was sharply reduced. The results of this experi-
mental verification of the method show that the ability of cells to eliminate dye is a very important index
of their functional activity and that the excretory function of the cell is an active process requiring the ex-
penditure of energy, and also that glycolysis is probably the chief source of energy for this cell function,

The functional state of tissues of various organs taken from mice receiving thyroid extract for a long
time was investigated by the desorption method [4]. The tissues were stained insitu, and the dye was in-
jected intravenously. The organs stained in situ were dissected and then incubated ("decolorized") in Ring-
er's solution with glucose at 37°C for 1.5 h. The results showed (Table 1) that an excess of thyroid hor-
mone in the body sharply stimulated the excretory ability (desorption) of cells of the cerebral cortex, cere-
bellum, and kidneys. Desorption by liver cells was virtually unchanged, indicating that the hormone acts
selectively on different organs, It is important at this stage to note that thyroid activates the functional
activity of nerve cells particularly intensively. Meanwhile, the desorption method was also used to assess
the state of function of various cells and tissues of rats with tumors (transplanted MOP sarcoma). In these
cases the excretory power of the cells of the cerebral hemispheres, liver, and kidneys was paralyzed, as
early as onthe fifth day after transplantation of the tumor,

The results of this experimental verification of the desorption method as applied to the state of func-
tion of the tissues in animals loaded with excess thyroid and during the development of tumors suggests
that the method could provide objective and very valuable information as regards both the functional ac~
tivity of the cells and their behavior in various processes taking place in vivo. This, in turn, enables the
method of desorption of vitally bound dyes to be recommended as a means of assessing the functional state
of cells under different conditions of their existence,
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