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When hypnotic or narcotic substances are administered to an animal the hind limbs becoms "ataxic™ and
"paretic” sooner than the fore limbs [4,7, 8, 11,12, 13,14},

‘This phenomenon was not, howevar, analyzed before the experiments of Bernhard and collaborators [5, 8,
9,10). Thess experiments established that cn stimulation of the cerebral cortex, the pyramidal pathways (at the
level of the madulla) ot of nerves, following administzation of narcotics, earlier depression of biocurrents was
noted in the nerves and muscles of the hind limbs than in those of the forelimbs. This differential sensitvity
to narcctics did not depend on the influence of supraspinal ceuters, cervical reflexes, fluctuations of blood pres-
sure or inflow of afferent impulses, but was connected with the magnitude of the central delay of the reflex
which proved to be greater by 1-1.8 milliseconds for the multisynaptic reflexes of the hind limbs,

However, explanation of paresis and ataxia of the hind limbs by the functional organization of the spinal
reflex arcs exclusively, proved to be improbable. We therefore undestook to investigate the role of the higher
portions of the central nervous system in the phenomenon of differential sensitivity of reflex arcs at different
levels of the spinal cord wo narcoties.

EXPERIMENTAL METHODS

Observations were made on intact anirhals and on animals subjected to transection of the cord at various
levels, extirpation of the lumbar part of the sympathetc nervous system and decerebration,

Decerebration was performed at the intercollicular level; transection of the cord was made at the level
C;- In a number of experiments the cord was also transected at the level T,-g and the lumbar sympathetic
chains were removed. Transections were carried out in short-term experiments or ene to three days prior to the
experiments. Experimems on normal animals were performed not sooner than 60 minutes after administration of
the narcotic in the dose of 40-60 mg/kg Uuder long-term condxtjans changes {n behavior and character of
motor activity were investigated after administration of 5-50 mg/kg body weight of narcotic. Sumulation was
effected by threshold (or slightly greater than threshold) single square-wave stimuli of 0.5 millisecond duration
acting on sensory and mixed nerves (n. cutaneus medialis, superficialis rad:ahs ulnaris in the forelimbs and
n. saphenus, suralis, tibialis in the hind limbs). Bipotentials were led off by needle electrodes from the muscles
(m. quadriceps femoris, semitendinosus, semimembranosus, gracilis, gastwocnemius, tiblalis antericr, and sartot-
sus in the hind limbs, and m. biceps brachii, triceps brachii, palmaris longus, flexor digitorum profundus, ex~
tensor carpi ulnaris in the forelimbs). The potentials were recorded with the help of a symmetrical two-channel
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ampuﬁer and oscillograph. The thresholds were determined in terms of sumulus voltage. 1% solution of sodium
amytal was used-as narcotic; it was {njected inmavenously (sometimes intraperitoneally) in single or divided
doses,

A total of 47 experiments was performed. 11 on decerebrate, 10 on spinal and 26 on intact cam,

EXFERIMENTAL RESULTS

Experiments on intact, spinal and decerebrate animals showed that the reflex arcs of the lumbar part of
the spinal cord were more sensitive to narcotics than the comresponding arcs of the cervical region, With {ncreas-
ing doses of amytal there was first a rise in the threshold of the reflexes in the hind mbs (biopotentials wers re=
corded from the m.tibialis anterior and semitendinosus on stimulation of n tibialls) and only later a rise In the
fore limbs (records of biopotentials were made from m. biceps brachil and palmaris longus on stimulation of n,
tiblalis) (see figure). When the narcotic was given to an intact animal visua) observation revealed ataxia of the
hind limbs with no change in the motor activity of the forelimbs,
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Changes in reflexes under the influence of sodium amytal, Earlier depression
of reflexes in hind limb muscles shown definitely. Arrows indicate moment
of narcotic administration. Figwes above arrows show total amount of sub-
stance injected. 1) m. tibialis anterior; 2) semitendinosus; 3) biceps brachii;
4) palmaris longus,

Our findings thus zgree completely with the data of the authors cited above,

Itis known that there is a possibility of ransmission of inhibitory influences from suprasegmental structures
to the spinal cord by way of the sympathetic nervous system [1, 2, 3}

In order to elucidate the participation of the sympathetic nervous system in the phenomenon under consid~
eration, experiments were performed on animals with lumbar sympathetic chains removed: with spinal transec-
tion at T,y and lumbar sympathectomy {performed several days prior to the experiment). Control experiments
were performed on animals with spinal wransection at Ty.y but without sympétheczomy. In all the experiments
there was first a depression of reflexes of the lurhbar part of the spinal cord, i.e., the results proved to be identi~
cal with the data of the preceding series.

Whereas the successive depressior of the variqus reflex arcs depending on the experimental conditions did
not change, the rate of restoration of reflex.activity was different in experiments with decerebrate and spinal
animals. '

Following a single injection of a stnall dose of amytal (10-20 mg/kg) to a spinal animal complete restora~
tion of reflexes occurred in the course of 45-75 minutes, while in decerebrate cats the time interval was 1‘/, hours
‘and longer. When the same doses of the narcotic were given to intact animals (under long-term sxperimental
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conditions) noticeable changes were observed in the motor function, expressed in greater discoordination of the
hind Hmb movemeats. Although'comparison of the. results of short-term-experiments with visual observatioas
presents considerable difficulties, the similarity of the data from this series of experiments permits, it would
seem, drawing of a paxauel between these results {see table),

Duration of Change of Reﬂexes and Motor Function After a Single Injection of Sodium Amytal

Spma! animals Decerebrate andmals intact animals (d21a of visual obser~
_ o ‘ i vations)

* dose (in- duration [dose (in |  duration [dose (in duration
mg) per {method of of changesmg) per | method of of changesimg) per | method of of changes
1 kgof Jadministra- linreflexeql kg of | administra~ | inrellexesil kg of | adminiswra~ |in reflexes
body wt. |tion (in min) |body wt. | tion {in min) lbody wr, | ton {in min)
10 Intravenous 160 10 Inmavenous . 85 10 Intravenous {»300
10 . 70 © {10 - 240 10 Intraperitoneal] > 240
10 . 45 20 . , >180 10 Intravenous  |> 180
15 " 14 20 " a5 20 - >350
15 Inuaperitoneal 67 ' 20 Intraperizenealiszso
20 Intravenous 40 : )

Restoration of reflex actvity in spinal animals following administradon of rodium amytal occurred mors
rapidly than in decerebrate animals, and more rapidly in the latter than the restoratdon of motor functions in fu«
tact animals. These data suggest that the phenomenon of differentdal sensitivity of spinal reflex arcs to the nar-
cotic is determined not only by different functisnal organization of these arcs {n the spinal cord but also by the
influence of higher sections of the nervous systemn. What these structures are and what the nature of their influ-
ence may be remain so far uncleaz,

SUMMARY

The effect of sodium amytal on variocus reflex arcs of the spinal cord was studied {n experiments bn decare-
brated spinal and intact cats,

It was established that the reflex arcs of the lumbar area of the spinal cord were more sensitive to the ac~
. tion of sodium amytal than those of the cervical area, The effect of this substance does not change when the

lumbar portion of the sympathetic nervous system is removed as well as after section of the spinal cozd at the
level Tq_y. ' .

1t was also demonsttated that different time is required for reestablishment of normal reflex activity in de-
cerebrated, spinal and intact animals following administration of the same doses of sodium amytal

On the basis of these experiments it is assumed that suprasegmental structures take part in this phenornenon,
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