PARALYZATION AND AFTER-DISCHARGE

material extracted from the brain of tolerant
animals. However, for reasons still unknown,
brain extracts identically prepared from don-
ors subjected to the same treatment show
widely varying potencies. To demonstrate the
effect of low potency extracts, higher doses
have to be given with a longer interval be-
tween administration of the extracts and test-
ing of their effect. Not all tests are equally
suitable for showing the transfer of tolerance:
graded responses are less satisfactory than
quantal effects. The shift in the mortality
curve of morphine, although less sensitive
than the analgesic effect, is particularly suit-
able for an easy demonstration of the transfer
of tolerance. Purification of the transfer fac-
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tor, although still incomplete, has reached the
point where administration of 0.1 to 0.2 pg
of material per mouse induces significant
tolerance to the analgesic effect of morphine.
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Paralyzation with gallamine triethiodide
(Flaxedil), but not with decamethonium, in-
creases the duration of cortical after-
discharge (1-3). We have previously inter-
preted this effect of gallamine as being due to
an attenuation of the accompanying motor
seizure (1). Further, we have suggested that
the difference in effect between gallamine and
decamethonium lies in their differential
effect on muscle spindles (3).

The purpose of the present investigation
was to examine the effect of gallamine and
decamethonium on the duration of after-
discharge elicited from the hippocampus and
amygdala. These experiments were suggested
by the fact that after-discharge from these
brain areas is not accompanied by a motor
seizure, at least during early trials (4). Thus
it was reasoned that paralyzation with galla-
mine should not have an effect on their dura-
tion.

Methods. Twelve adult cats of both sexes
were used in these experiments. The animals

were prepared under pentobarbital sodium
(25 mg/kg) anesthesia. Bipolar electrodes,
consisting of parallel strands of 32-gauge
stainless steel wire, bared for approximately
0.5 mm at the tip, were inserted into the
dorsal hippocampus of 6 cats and into the
lateral amygdala of 6 other animals. Stainless
steel screws were threaded into the skull for
recording the electroencephalogram (EEG).
The electrode leads were externalized via a
Winchester plug which was cemented to the
skull with dental acrylic.

Preliminary trials to determine the after-
discharge threshold were begun after a
2-week recovery period. Each cat was stimu-
lated with a S-sec train of 1 msec, monophas-
ic square wave pulses at 25 pulses/sec (deliv-
ered from a Grass S-4 stimulator via a Grass
SIU-4B stimulus isolation unit and Grass
CCU-1A constant current unit) starting from
0.5 mA and with increments 0.5 mA. The
current was increased until after-discharge
was recorded from the site of stimulation. At
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least 5 min elapsed between stimuli. The
threshold value was used in each subsequent
trial. Throughout all trials the animals, res-
trained only by the confines of their cage,
were stimulated only once daily.

The stereotaxic coordinates (5) of the hip-
pocampal electrode were A = 2.0: L = 8.0:
Hc = +45.0. Those for the amygdaloid elec-
trode were A = 11.5: L = 11.0; Hc = —5.5.
The electrode positions were confirmed fol-
lowing sacrifice of the animals. The EEG was
recorded from the medial ectosylvian, poste-
rior sigmoidal, and posterior lateral gyri. All
recordings were made on a Grass model 11I-
D electroencephalograph.

After the trial to trial stability of the after-
discharge duration was determined (see ‘“‘Re-
sults’’), the paralyzation experiments were
begun. The animal was given gallamine tri-
ethiodide (5 mg kg) or decamethonium bro-
mide (! mg/kg) intravenously. Artificial res-
piration (Harvard respirator set at 16 strokes/
min) was immediately started. The tidal vol-
ume used for each animal was based on a
Harvard ventilation graph and was based on
the animal’s weight.

The after-discharge duration (from the end
of the stimulus artifact) was determined from
the EEG record. Analyses were performed
on the data using a randomized complete
block analysis of variance with subsequent
testing of the means by Duncan’s new multi-
ple range test or by use of a Student’s ¢ test
(6). For all statistical comparisons, p <0.05
was selected as the significant probability.

Results. After-discharge threshold. The
mean current required to elicit an after-
discharge from the site of stimulation in the
hippocampal group of cats was 1 mA (SE =
0.1). The mean current in the amygdaloid
group of animals was 3 mA (SE = 0.8).

QOwert seizure pattern, In the early trials no
motor seizures, e.g., facial clonus, etc., were
observed in either group of cats. Rather, the
behavioral pattern during the after-discharge
consisted of an arrest of spontaneous activity
accompanied by intense staring. In the hip-
pocampal group of cats, vocalization fre-
quently either accompanied or began immedi-
ately after the after-discharge.
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However, upon repeated trials, motor sei-
zures began to occur in some animals in both
groups of cats. Upon their initial appearance
they usually consisted of only facial clonus.
In later trials, generalized clonic seizures
were consistently observed.

In the remainder of this report those trials
in which no motor seizure occurred, and the
paralyzation experiments associated with them,
will be referred to as Phase I experiments.
Those trials in which motor seizures were ob-
served, and the paralyzation experiments asso-
ciated with them, will be referred to as Phase
1I.

After-discharge duration (Phase I studies).
During the 10 trials which preceded the
Phase 1 paralyzation experiments, the after-
discharge duration varied little from trial
to trial in either the hippocampal or amyg-
daloid group. The analysis of variance of
each of these groups of data showed no
evidence for a difference in duration among
the trials. However, there was a significant
difference among the cats in both groups.

Table T documents the effect of paralyza-
tion by gallamine or decamethonium on the
after-discharge duration. As shown, such par-
alyzation had no effect on the duration of
after-discharge elicited from either brain area
(Student’s ¢, paired comparison,  >0.05).

After-discharge duration (Phase II stud-
ies). Following the development of motor
seizures in the hippocampal group, an ap-
parent increase occurred in the trial to trial
variability of the mean duration. This appar-
ent increase in variability may be attributed
to the fact that motor seizures did not begin
to occur in all cats at the same trial. When
all of the animals consistently showed gener-
alized clonic seizures, the wvariability de-
creased. Statistically, this change in the pat-
tern of mean duration was reflected as evi-
dence being found in the analysis of variance
for a difference among trials. However, upon
subsequent testing of the means by
Duncan’s new multiple range test, there was
no evidence for a difference between any of
the means of the last 11 trials. It was only in
these 11 trials that all of the cats consistently
exhibited motor seizures.



PARALYZATION AND AFTER-DISCHARGE

293

TABLE I. Effect of Paralyzation by Gallamine or Decamethonium on After-Discharge Duration.

Phase I experiments®

Phase IT experiments®

Hippocampus Amygdala Hippocampus
Deecameth- Decameth- Decameth-
Gallamine onium Gallamine onium Gallamine onium
Control?® 33 +8.0 37+171 19 + 6.5 19 + 3.2 56 + 14.7 60 + 17.9
Paralyzed?® 33 +6.8 36 =75 19 +72 22 + 4.3 52 +=11.8 69 + 21.5
N 6 4 4 3 3

¢ Sce text for definition.
® Values are mean duration (sec) + SE.

¢ Trial immediately preceding that in which animal was paralyzed.

The effect of paralyzation during the Phase
IT experiments is shown in Table I. Again
paralyzation with neither agent had any
effect on after-discharge duration.

Similar experiments were not performed on
the amygdaloid group of cats due to the
marked variability in their response. After
motor seizures developed in this group, the
animals frequently failed to show any after-
discharge in a given trial even if the stimulat-
ing current was increased up to fourfold over
the threshold current. However, in the next
trial they would exhibit after-discharge ac-
companied by a generalized clonic seizure at
the previously used threshold current. As the
trial(s) in which no after-discharge could be
elicited could not be predicted, it was felt
that paralyzation experiments would not be
meaningful.

Discussion. The lack of effect of paralyza-
tion with decamethonium on the duration of
hippocampal and amygdaloid after-discharge
is similar to that previously reported for cor-
tical after-discharge (3). However, the lack
of effect of gallamine is perhaps surprising
for two reasons.

First, Andy and Akert (7) have reported
an increase in the duration of hippocampal
after-discharge following paralysis with d-
tubocurarine. Thus one might expect an
increase in duration following paralysis with
gallamine as these two agents are usually
considered to exert similar pharmacological
effects. However, the conclusion of Andy and
Akert (7) may be more apparent than real as
(a) they did not state the number of ani-

mals in which this effect was observed, and
(b) no statistical analysis was applied to
their data.

Secondly, we have previously speculated
(3) that the mechanism through which galla-
mine prolongs cortical after-discharge is via
blockade of inhibitory phasic activity arising
in the muscle spindles during a motor sei-
zure. If such is the case, one would expect
that an increase in duration would have oc-
curred following paralyzation with gallamine
in the Phase II trials, i.e., those in which
generalized motor seizures occurred.

However, the brain mechanisms and/or
sites involved in a motor seizure are, at best,
imperfectly understood. Previous investiga-
tors (cf. 8, 9) reported that generalized mo-
tor seizures occur in animals with lesions in
pyramidal pathways. Thus, it was concluded
that the main pathways for the development
of a motor seizure are via extrapyramidal
structures.

However, studies demonstrating that the
same pathways are involved in generalized
motor seizures elicited from different sites are
lacking. It is not unreasonable to suspect
that they may differ depending on the site of
seizure origin as it is known that seizures
elicited from different brain areas can spread
preferentially to different subcortical sites
(10). If such is the case a neuronal feed back
mechanism from the periphery may not
affect motor seizures of cortical and hippo-
campal origin in the same manner. Thus,
blockade of such a mechanism would not
affect the duration of all motor seizures. It is
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obvious, however, that further definitive
studies are necessary to understand what the
peripheral mechanisms and/or paralyzation
with neuromuscular blocking agents may
play in regulating seizure duration.

Summary. The effect of paralyzation by
gallamine or decamethonium on the duration
of after-discharge elicited from the hippocam-
pus or amygdala was examined in a chronic
cat preparation. Neither neuromuscular block-
ing agent had any effect on the duration
of after-discharge elicited from either brain
area in the absence of a motor seizure. In
addition, paralyzation with either agent did
not affect the duration of at least hippocam-
pal after-discharge in the presence of motor
seizures.

The author wishes to acknowledge the technical
assistance of Mr. R. E. Williams.
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In 1959, Kilham and Olivier (1) reported
the isolation from tumor-bearing rats of three
serologically identical strains of a new virus
resembling polyoma in many respects. This
agent, designated as rat virus (RV), has sub-
sequently been shown to be a small DNA
virus, closely related to members of the H-
virus group, which were also recovered from
malignant tissues (2). The biologic properties
of RV have been extensively investigated in
various species of experimental animals, and
although the rat is apparently the natural
host for this virus, the most pronounced
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effects have been observed after infection of
suckling hamsters. In the hamster, RV may
cause either (a) an acute fatal disease, (b)
mongolism and developmental anomalies, or
(c) an inapparent latent infection (3, 4). A
similar range of reactivity has been observed
after infection of A X C strain rats (5, 6).
Dental abnormalities in hamsters (7) and
rats (6, 8), and cerebellar hypoplasia in ham-
sters (9), rats (10), and cats (11) are also
known to occur after infection with RV.
However, there have been no reports of ei-
ther induced disease or confirmed RV infec-
tion in the mouse. In their original report
(1), Kilham and Olivier noted that no appar-
ent illness resulted from injection of RV into
suckling or weanling Swiss or C3H mice, and
to the best of our knowledge, this subject has
not been pursued further. Consequently, it
is the purpose of this paper to describe recent



