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Electric Impedance of Suspensions of
Leucocytes

CoNCENTRATED suspensions of rabbit white cells
were prepared by the method deseribed by Mudd,
Lucké, MeCutcheon and Strumial. When obtained
by this method, about 856 per cent of the cells are
polymorphs. Microscopic examination and measure-
ment of respiration showed that the cells were in a
normal condition. The impedance measurements
were made at 21:4° C. Suspensions having volume
concentrations from 10 to 42 per cent, in buffered
0-95 per cent sodium chloride, were used and the
resistivity B (ohm—cm.) and parallel capacity ¢
(myg Fjem.) were determined from 0-25 to 16,000
kilocycles per sec.® The values of R and C, as
functions of the frequency, are shown for a 42 per
cent suspension in Fig, 1.
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11a. 1. Resistivity (R) and capacity (C) fora 42
of rabbit white cells (average diameter 10-5u

16000

er cent suspension
in 0+95 per cent
Resistivity of intercellular Hluid 69-0 ohms.

sodium chloride.

The theoretical method of treating these observa-
tions has already been described®?®. We distinguish
between that part of the impedance of the white cell
which is attributable to the surface and that part
attributable to the interior. At low frequencies only
the former part is effective and from the (approximate)
constancy of ¢ and R, at these frequencies, it is
concluded that the impedance at the surface is due
to the presence of a poorly conducting membrane
which acts as a static condenser. By the same
criteria, the presence of such a membrane at the
surface of the erythrocyte and of the yeast cell has
previously been established**  The capacity per
sq. cm. of surface of the white cell can be calculated
to be 1:0-+-0-1uF/em.2. This value is the same as
found for the surface membrane of the erythrocyte?,
within the limits of experimental error. With the
rather arbitrary value of 3 for the dielectric constant
of the membrane, this capacity corresponds to a
thickness of 27 x 10-% em.

From experience with other cells?A, it is likely that
¢ and R increase slightly at the lowest frequencies.
The theoretical significance of this increase as related
to the ionic permeability of the membrane has been
discussed®4, Unfortunately, due to the rapid settling
of the white cells, this increase cannot be accurately
measured here, but it cannot be greatly different
from that found for the red corpuscle. The decrease
in ¢ and B at about 128 kilocycles marks the point
at which the interior of the cell makes its influence
felt. The theoretical treatment is not sufficiently
developed to allow us to recognise definitely any

effects due to a pelarisability of the membranes of
the internal structures (nucleus, granules, ete.) but,
within the present theorstical limitations, the im-
pedance of the interior may be represented as a pure
resistance, the specific value of which is calculated?
to be 140410 ohm—cm, (21-4° ¢.). This value is,
within experimental error, the same as found for the
mammalian red corpuscle®, Since the organic matter
content is nearly the same for these two types of cell,
this agreement further strengthens the view that
the impedance of the membrane of the internal
structures in the white cell is negligible at the high
frequencies for which the impedance of the internal
fluid can accurately be determined.
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Moving Striations

WE have rccently completed an investigation of
the spectra of moving striations in the positive
column of some glow discharges. Briefly, the method
consists in forming an image of the positive column
along the slit of a spectrograph, and covering and
uncovering the latter by a mechanical shutter made
synchronous with the moving striations by a photo-
electric device. This arrangement gives spectra, the
individual lines of which show a longitudinal varia-
tion of intensity corresponding to the bright and
dark sections of the striations.

In the case of a discharge in pure argon, we have
examined the dark period carefully for high series
lines or series continua, and find them absent. It
would therefore appear that recombination of ions
and electrons in the gas phase is not important, and
since it is known from work by Kenty! on argon
that such recombination is only appreciable when the
average eolectron energies fall below about 05 e.v.,
we conclude that the electron energies in the dark
periods exceed this amount. This is confirmed by
the measurements of Pupp? who, in a recent paper,
has described the results of probe analysis of some-
what, similar discharges and finds in the dark phase
electron energies in excess of 1 ewv. Our optical
results are also in aceord with his electrical data
in that we have found that when a trace of mer-
cury is present, the mercury arc lines 5461 A.
and 4358 A. (excitation potential 7-6 volts) persist
strongly through the dark phase although argon lines
(excitation potential greater than 12 volts) are, at
best, extremely feeble there.

It is satisfactory to find that the optical and
electrical studies of these still puzzling phenomena
are mutually confirmatory to this extent.
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