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into one plane on the block face. The procedure is, step by
step, the following;:

1. Bake normal light microscope slides, strongly siliconized
with Rhodorsil® (Rhone-Poulenc SA) or Silyl-8® (Pierce
Chemical Comp., Rockford, I11.) in an oven at 150°C for
12-16 h.

2. Place the longer halves of number 1 gelatin capsules
upright in a stand of plastilin and slightly overfill them with
embedding medium. Not recommended is methacrylate,
since it will shrink and evaporate considerably during
polymerization. Rapidly turn the capsules upside down and
place 6-8 of them on a siliconized slide. Weigh them down
by making a ‘sandwich’ with another slide, held down with
sticking tape. Polymerize thoroughly.

3. Remove the blocks from the slides by immersing just the
slides into a shallow LN, bath. Do not submerge the whole
blocks into the LN,, since they will crack easily. Never
touch with fingers the absolutely flat and clean surface thus
produced.

4. For the following preparation, the sperms are kept in
suspension in a 2-ml centrifuge tube; only for exchange of
solutions they are spun down mildly for about 15 min with
a tabletop centrifuge. a) Wash 3 x with phosphate buffered
saline (PBS), pH 7.4°. b) Fix for 30 min with 2.5% (v/v)
glutaraldehyde in 0.1 M cacodylate buffer pH 7.4. ¢) Wash
with PBS, 3x 3 min. d) Postfix for 1 h with 1% (w/v) OsO,
in 0.1 M cacodylate buffer. ¢) Wash with distilled water, at
least 3x 3 min. f) Dehydrate with 2,2-dimethoxypropane,
15 min'®, g) Complete dehydration with acetone, 15 min
(optional). h) Replace acetone successively by 30% and 70%
(v/v) embedding medium in acetone, 1 h each, and 100%
embedding medium, at least 1 h. i) Spin down until sperms
are clearly sedimented. j) Resuspend in a small amount of a
fresh batch of 100% embedding medium, yielding a high
cell concentration. k) Place 3 small drops of this suspension
on a siliconized slide. Squash them each with the flat
surface of a previously polymerized block (from step 3).
Place another slide on the blocks and fasten as in step 2.

Penetration of cells membrane by the piezoelectric driver!

J. Prazma
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Several of these sandwiches are put under a lead block of
approximately 2.5 kg. Leave overnight, then polymerize
under weight in the oven at 60-70°C. 1) Separate the
blocks from the slides as in step 3.

It is now possible to trim the pyramid without inspection of
the block face. For sectioning it should be kept in mind
that, with sections of silver interference color, there is
enough material in the block for only about 20 sections,
and this only if the lst section is not thicker than gold
interference color. It is thus of importance to align very
carefully the block face with the knife before sectioning.
The figure, a and b, shows that it is possible with the
method described to obtain longitudinal sections of sperms
permitting satisfactory representation of ultrastructural
detail. The midpiece is normally hit in a more or less
longitudinal direction (figure, b). We therefore believe that
the method is particularly suitable for morphological, mor-
phometrical and autoradiographical investigations of the
midpiece region of sperms. The procedure is of course not
restricted to sperms, but may be useful for the investigation
of other objects for which sectioning in a defined plane is
required.

1 The technical help of Miss A.K. Baer is gratefully acknowl-
edged. )
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Summary. For better penetration of elastic cell membranes, a simple piezoelectric device is described.

Investigation of intracellular space by electrophysiological
methods is often difficult not only for its size, but also
because of the elasticity and ridigity of the cells membrane.
To overcome second obstacle, many authors are using
beveled microelectrodes or stepping micridrive manipula-
tors. To minimize the possibility of indentation, distortion
or dimpling of the membrane at microelectrode tips prior
to puncturing, we have used the vibrating microelectrodes.
The extra fine vibration was achieved with the flexure
responsive piezoelectric elements, known as Bimorphs
(Vernitron, Piezoelectric Division, Bedford, Ohio). The
advantage of using these piezoelectric crystals is that vibra-
tion frequency and amplitude of displacement is easily
controlled by any audio or puls generator. The vibrating
microelectrodes have been used in the past by several
investigators, Chowdhury and Snell> (microelectrodes
driven by piezoelectric device shaped into tube), Lassen et

al’ and Prazma“* (microelectrodes driven by Bimorphs
beams). The major advantage of beams over the cylinder
shaped crystals is larger displacement, controlled by polar-
ization voltage. The displacement of Bimorph beam PZT-5
mounted as cautilever in nonresonant frequency is about
0.0254 mm/15.0 V and about 0.0245 mm/7.5 V for DC
depoling. The best results were accomplished with beams
arranged as shown in the diagram (figure). This arrange-
ment was chosen to facilitate axial movement of the
electrodes. 3 pairs of beams were mounted in cautilever
position to the lucite or isolated brass ring at one end, and
the other end (at the middle) was attached to the electrode
holder (W.P. Instruments, Inc.), or to the simple microelec-
trode holder made from lucite rod with nylon screw on side
for fastening of the microelectrode (figure, middle portion).
During construction, attention was taken to orient and
connect all of the beams in the same polarity to ensure
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Diagram of the piezo-
electric vibrator in side
and top view. b piezo-
electric beams, ¢ lucite
housing, dglass micro-
electrode, ¢ holder, where
glass microelectrode s
fastened.
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unidirectional displacement of all elements. Polarization
was checked by the measuring of the evoked potential in
the piezoelectric crystal, after its mechanical distortion.
(One end of the crystal was clamped and opposite side
manually displaced.) The conductive silver epoxy cement
(Epoxy Products Co., Div. of Allied Products Corp.) was
used for fastening of wires to the piezoelectric elements. In
our experiments, the beams were excited by 3-10 V of 2 or
4 kHz by audio oscillator. These parameters were chosen
according to the calibration curve, when whole system,
including inserted microelectrode was calibrated with an
electro optic sensor (Mechanical Technology Corp.). The
electro optic sensor is emitting light through the fine optic
fibres and reflected light from observed subject is perceived
through other part of the same probe.

In an attempt to establish an electrical potential profile
during the glass microelectrode penetration, the microdrive
of the manual manipulator was mechanically coupled with
a brass ring to a multiturn potentiometer and output of
potentiometer connected to an X-Y plotter. Applied vol-
tage and size of the potentiometer was selected according to
the sensitivity or range of X-Y plotter. (In our case 15V
from power supply, 10 kQ 10 turn potentiometer, Hewlett-
Packard X-Y plotter.) The distance of microelectrode intro-
duction was displayed on the X-axis and the size of the
measured potential was recorded on the Y-axis. Described
microelectrode vibrator is applicable in any situation where
the penetration of the membranes without their displace-
ment is necessary.

1 This study was supported by the University Research Council,
UNC, Chapel Hill, North Carolina. Vernitron Piezoelectric
Division, Bedford, Ohio, generously supplied piezoelectric
beams.

2 T.K. Chowdhury and F.M. Snell, Biochem. biophys. Acta 94,
461 (1965).

3 U.V.Lassen and O. Sten-Knudsen, J. Physiol. 795, 681 (1968).

4 J. Prazma, Arch. oto-rhino-lar. 209, 1 (1975).

Ischemic myocardial injury in cultured heart cells: In situ lysosomal damage!

D. Acosta, Marianne Puckett and R. McMillin

Department of Pharmacology, College of Pharmacy, The University of Texas, Austin (Texas 78712, USA), 30 January 1978

Summary. Primary cultures of rat myocardial cells which were subjected to oxygen and glucose deprivation, 2 conditions
associated with ischemia, were evaluated for alterations in lysosomal integrity. A photometric technique measured changes
in latent acid phosphatase activity and lysosomal membrane permeability.

Because lysosomal alterations have been implicated to
occur during myocardial ischemia®* a lysosomal concept
of myocardial injury has evolved in which ischemia is
thought to labilize lysosomal membranes, resulting in
release of potent hydrolytic enzymes into the cytosol and
subsequent damage to important cellular components.
However, a critical question that has to be answered is
whether lysosomal alterations precede and initiate ischemic
injury or whether lysosomal changes result as a conse-
quence of the events that produce the injury or necrosis. To
explore this problem, we have developed an in vitro
cellular model of ischemic injury with primary cultures of
rat myocardial cells>®. The effect of in vitro ischemia on in
situ, unfixed lysosomes of myocardial cell cultures was
evaluated by a photometric method” which gives a quanti-
tative measurement of lysosomal membrane permeability
and latent acid phosphatase activity.

Materials and methods. Primary cultures of rat myocardial

cells were isolated and grown by the method of Wenzel et
al.®, The cultures were grown to confluence on coverglasses
in plastic petri dishes with Eagle’s minimum essential
medium (MEM) and 5% fetal calf serum. Myocardial
‘ischemia’ was simulated in vitro by subjecting the cultures
to oxygen and glucose deprivation as developed by our
laboratory®®. Control cultures were exposed to 20% O, and
1000 mg of glucose/1 of medium, while ischemic cultures
were deprived of O, and glucose for 12 h.

After the treatments, the coverglasses with attached cells
were removed from the petri dishes and were incubated for
various times in fresh lysosomal cytochemical medium® 1,
Acid phosphatase activity is demonstrated by the formation
of lead phosphate which is subsequently converted to black
lead sulfide deposits, highly visible microscopically.
Because of the relative impermeability of intact, unda-
maged lysosomes to g-glycerophosphate, a substrate for
acid phosphatase, the greater formation of lead sulfide in



