
electrode in these animals was located either in area CA1 of the dorsal hippocampus or in 
the amygdala (area anterior). 

In four rabbits which did not develop the syndrome of increased predisposition to sei- 
zures, the stimulating electrode likewise was located in area CAI of the dorsal hippocampus. 
The strength of the stimulating current applied to these animals was small (80 ~A) and the 
duration of ES was only 0.5 sec. Despite the fact that stimulation of this kind Was sufficient 
to induce a short after-discharge, it did not induce progressive predisposition to seizures. 
The parameters of ES must evidently have an important role in the development of this syndrome. 
As the investigation showed, ES applied to the limbic structures (amygdala or hippocampus) 
by ~ current of moderate strength (about 267 DA), repeated regularly for 2 sec every 5 min, 
induce the development of a stable and severe epileptic syndrome in the course of 2-4 h in 
conscious rabbits, an important feature of which is the long-term suppression of postictal 
inhibition. 
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Oligopeptide factors found in the CNS, known as postural asymmetry factors (PAF), have 
a selective activating action on flexor motor centers in the lumbar enlargement of spinalized 
recipients, located to the right or left of the median sagittal plane [2-4, 7, i0]. The pres- 
ence of focal lesions of the CNS, the specific features of the action of PAF on either side 
are determined by anatomical connections of the damaged structure with the segmental apparatus. 
For instance, trauma to structures with direct (uncrossed) connections with the spinal cord 
is accompanied by activation of PAF, inducing increased muscle tone in the ipsilateral limb 
relative to the focus of injury [3, i0]. Conversely, destruction of the higher motor centers, 
whose spinal projections are crossed, leads to activation of PAF inducing an increase in flex- 
or tone on the contralateral side [2, 7]. This is evidence of differences in the chemical 
regulation of the symmetrically opposite lumbar centers for the right and left limbs in unilat- 
eral brain injury~ At the same time, it is well known that in certain local lesions of the 
human brain, motor disturbances are formed and are accompanied by increased muscle tone only 
in one of the four limbs [ii], reflecting the somatotrophie organization of higher motor 
centers. 

These clinical data and also the experimental results described above suggested the 
existence of specific chemical regulation of muscle tone of each of the four limbs. The dis- 
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TABLE i. Induction of Postural Asymmetry of Fore- and Hind- 
limbs on Rat Brain Stem Preparation 

Total FAforelimbsOf PA of hindlimbs 

Test material Dose,, number 
mg of rec- ipients right left right left 

side side side side 

Extract of left half 
of intact Spirml 
cord 

Extract of right half 
of intact spinal 
cord 
Arg6-vasopressin 

Extract of spinal cord 
of animal with.injury 
to neocortex 

Freeze-dried CSF of pa- 
tient with left-sided 
hemiparesis 

10-~ 

I0-~ 
10-11 
10-12 
lO-X3 
10-14 

10-s 
16-4 
I0-~ 

10-4 

10 

11 
I1 
10 
12 
12 

8 
10 
10 

12 

8* 

~ .  Asterisk indicates significance of 
fraction of animals with right-sided PA and 
sided PA, at p ! 0.05. 

2 

~* 8* 
~* O* 
I* 8* 
)* 9* 

) 8* 
9* 

t O* 

)* 1 

8* 

0 
0 
1 
2 " 
0 

10" 

difference between 
fraction with left- 

covery of PAF in the intact CNS [1, 8, 9] enabled this hypothesis to be extended also to the 
chemical mechanisms of regulation of muscle tone under normal conditions. 

The present investigation was conducted on material obtained from the intact and injured 
CNS, in order to determine structural specificity of factors involved in the chemical regulation 
of muscle tone. A brain-stem preparation, by means of whfch the action of factors could be 
studied simultaneously on the spinal centers regulating muscle tone of the hindlimbs and fore- 
limbs simultaneously, was chosen as the test object. 

EXPERIMENTAL METHOD 

Experiments were carried out on mature noninbred male rats weighing 180-200 g. Under 
hexobarbital anesthesia the test material was injected into the cisterna magna in a volume 
of i0 pl. After I0 min the cranial cavity was opened, the cerebellum removed, and an incision 
made in the frontal plane through the superior angle of the rhomboid fossa, after which the 
cerebral hemispheres�9 removed. The cranial cavity was then packed. After 3 h the appear- 
ance of postural asymmetry (PA) of the limbs was discovered in the recipient animals: the hind- 
limbs in response to simultaneous�9 of the flexors of the knee, and the forelimbs, 
to simultaneous stretching of the flexors of the elbow. PA was considered significant if 
the length of projection of the segment of a straight line connecting symmetrical points of 
the limbs on the long axis of the animal's body exceeded 5 mm. As the test material we used 
extracts of the left and right halves of the spinal cord of intact rats, an extract of the 
spinal cord of an animal after removal of the cortical representation of the right hindlimb, 
argS-vasopressin, and the CSF of a patient with left-sided hemiparesis, obtained at diagnostic 
lumbar puncture. Extraction was carried out by the standard method [2]. Fisher's exact 
method was used for statistical analysis of the data. 

EXPERIMENTAL RESULTS 

The results of testing of the extracts and CSF, which induced the development of PA of 
the hindlimbs in recipients cordotomized at the level of the upper thoracic segments, on 
the brain-stem preparation are given in Table i. The test material was found to preserve 
ability to induce flexion of the same hindlimb as in spinalized animals. The response of 
the forelimbs depended on the source of the material. 

Thus after injection of extracts of intact spinal cord into the animals, combined flex- 
ion of one hindlimb and the opposite forelimb always�9 took plac~ PAF from the intact nervous 
system activated simultaneously the spinal centers either of the right hind- and left fore- 
limbs (extract of right half of the spinal cord) or of the left hind- and right forelimbs 

289 



a b c d e 

Fig. i. Induction of flexor responses of fore- and hindlimbs on 
rat brain-stem preparation. Shaded areas indicate limbs whose 
flexor response appeared to injection of: extract of the left (a) 
and right (b) halves of the intact spinal cord; of argS-vasopressin 
(c), of extract of the spinal cord of an animal after removal of 
the cortical representation of the right hindlimb (d), and CSF of 
a patient with left-sided hemiparesis (e)., 

(extract of the left half of the spinal cord - see Fig. la, b). Thus, PAF acting simultaneous- 
ly and crosswise on centers of the lumbar and cervical enlargements were found in the right 
and left halves of the spinal cord of an intact animal. It was not yet clear whether this 
crossed regulation is realized by one or by several factors, some of which activate selective- 
ly the hemicenters of the lumbar enlargement, others - those of the cervical enlargement. 

To solve this problem we studied the action on a brain-stem preparation of argS-vasopres - 
sin, an inducer of flexion of the right hindlimb in spinalized animals [6]. It will be clear 
from Table 1 that this peptide, which is known to be present in the spinal cord of intact 
animals [12], also had a crossed action over a wide range of doses: it induced flexion of 
the right hindlimb and of the left forelimb (Fig. ic). The possibility therefore cannot be 
ruled out that under normal conditions chemical regulation of muscle tone is realized through 
factors, each of which can synchronously activate the motor hemicenters of the lumbar and 
cervical enlargements, thus forming a spinal system of coordination of the fore- and hindlimbs. 

When brain tissue from intact animals was used as the source of PAF, changes of the 
monosyndrome type, i.e., a selective increase of muscle tone in one limb only, could not be 
reproduced in the biological test. An extract of spinal cord of an animal with local destruc- 
tion of the cortical representation of the right hindlimb was therefore used. In recipients 
it induced a flexor response of only the right hindlimb, but did not act on the forelimbs 
(Fig. id), i.e., it possessed a strictly specific action and point of application. 

Since hemisyndromes were most frequently observed in brain lesions, i.e., involvement 
of the fore- and hindlimb on the same side, we attempted tO induce a syndrome of hemitype 
by using CSF from the patient with left-sided spastic hemiparesis. This CSF induced flexion 
of the hind- and forelimbs in recipients on the left side (Fig. le). 

Thus structural specificity was found in the chemical regulation of the spinal centers 
for the fore- and hindlimbs in the intact and damaged CNS. Under normal conditions this struc- 
tural specificity is manifested as selective activation of crossed motor hemicenters. It can 
be tentatively suggested that the factors we found are specific relative to the spinal system 
for coordination of the fore- and hindlimbs, 

Brain injuries modify the character of chemical regulation on muscle tone: in ~he CSF 
and total extract of spinal cord, factors with affinity for brain zones deprived of their nor- 
mal corticospinal connections begin to dominate. As a result the leading role in chemical 
regulation of muscle tone begins to be played by PAF whose properties depend on the location 
of the brain damage. 
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It can be postulated that not only neuronal connections between formations of the CNS, 
but also certain substances, products of neuronal activity, can participate in the formation 
of the pathological systems (PS) lying at the basis of corresponding neuropathological syn- 
dromes [2]. Appearing together with PS as a result of its activity, they contribute to 
the further formation of the PS, to intensification of its activity, and to the formation 
of new, similar PS. One type of PS is the epileptic system [i, 2]. It has been shown that 
during chronic daily injection of metrazol in subconvulsive doses (metrazol kindling) animals 
develop increased predisposition to convulsions, expressed by the fact that to each subsequent 
injection of metrazol, seizures of increasing intensity arise [4]. This form of epileptogen- 
esis is based on the formation of an epileptic system, the primary pathological determinant 
of which is a hyperactivated hippocampus [3]. The aim of the present investigation was to 
discover substances in the brain of animals subjected to metrazol kindling capable of giving 
rise to proepileptogenic effects, i.e., facilitating the formation and/or activity of the 
epileptic system. 

EXPERIMENTAL METHOD 

Donor Animals. To obtain brain extracts for the investigations, 40 male Wistar rats 
weighing 180-250 g were used. A convulsive kindling syndrome was induced in 20 rats by the 
method described previously [4]. Repeated daily injections of metrazol in a subconvulsive 
dose (30 mg/kg) led to a gradual increase in predisposition to convulsions, so that the same 
doses of metrazol induced seizure responses of increasing severity - from single twitches to 
generalized clonicotonic fits, with the animals falling on their side, with autonomic dis- 
orders, and with postictal depression. Before brain tissue was taken, the average severity 
of the seizure manifestations in animals of the experimental group was 3.5 • 0.2 points. In 
the control group of animals (20 rats), which received the same volume of physiological saline 
every day, no seizure responses occurred. The rats were decapitated 24 h after the last in- 
jection, i.e,. 24 h after a seizure, and the brain together with the cerebellum and brain stem 
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