EFFECT OF PROLONGED STIMULATION OF AFFERENT
FIBERS ON CHANGES IN EFFERENT BIOPCTENTIALS
IN FROGSE
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After stimulation of the dorsal root (pair IX-X) of the spinal cord of a frog anesthelized with hexo-
barbital with pulsea of different irequency but constant strength, the amplitude of blopotentials in the ventral
root Is decremental in character. The decrement takes place in two phases: an initlal, rapid one {duringthe
ist sccond) followed by & slow phase. With an Increase In frequency of stimulatien, the degree of decreasa
in amplitude of the efizrent impulse activity alse Increases. The rate of recovery of efferent impulse ag-
tivity is directly dependent on the frequency of the preceding stimulation.
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Prolonged stimulation of the aflerent part of the somatle reflex are leads o a decrease In the reflex
response [1-3}. However, most Investigations in this direction have been undertaken on warm-bleoded
animals. Ii is therelors Interesting to Investigate this phenomencn in cold-blooded animals,

In the present {nvestigation an electrophysiologieal anzlvsls was made of changes In amplituda of blo-
potentialz in the central pari of the somatic reflex are of frogd chesthetized with hexobarbital durlng pro-
longed dorsal voot stimulation.

EXPERIMENTAL METHOD AND RESULTS

Experiments were carried out on 20 frogs (Ranz temporaria). The dorsal root was stimulated and
biopotentials recerded from the corresponding veniral root {pairs IX-X) of the spinal cord. The duratisa
of the stimulating pulse was 0.2 sec and it8 strength twice the threshold level., Each experiment consisted
of two series of successive 2-min stimulations with frequenciss of 1, §, 10, 20, 50, and 1004%ee. Intervals
between stimull were 13-20 min. Alter dorsal roet stimulation with Impulses of a particelar frequancy the
excitabilily of the reflex are was tosied for 2-3 min by test pulses at frequency of Vmlia.

After dorsal rect stimulaticn for € min with pulses of different frequencies bul constant strongth and
duration, the efforent Impuize aotivity was decrements) Incharacler. Fowever, alimil was found during doveal
root stimulaticn below whick'no decvense {n amplituds tock place. Usually this limit was Ve (Fig. L 1%
Sometimes, however, It was displaced o a higher or lower frequancy of siimulaticn,

A frequency of 5/see caused a very slight decrease In amplitude of the ventral root responses (Fig. 1,
2). The number of afler-oseiilaiions on the descending part of the blopstential was reduced. From 18938
min afier the change o test pulsecs, the initlal ampiliude of the polentials was restored and osclllations ra-
appeaved,
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With an increaze in [requency of stimulation to 1090722, a sharp decrease {n amplitude of tha Bae
potentials wag ebserved In the responses to the fivst few stimull, Duving the next 2 min of silmulation
changes in amplilude were very slight. During the 2 min alter the end of stimulation complaie recovery of
amplilude and ghape of the blopoieniials woa observed {Fig 1, 3 and 4},

During stimulation ot froquencies of 55~

fell still further in the 1nt zecond. Al the heg! { atls oresver, 1he number of oaelils
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Fiz. 1. Effcrent impulses from ventrsl roct of frog's spinal cord -
during stmulation of dorsal root {palr IX-X) for 2. min at frequancies
of Usee (1), 55ec (2), 10/sec (3), 20/sce (), 50/sec (5), and 100/cen
{6}, Frames 180 and 240 show efforent Impulise activily durlng 2 mis
after end of stimulation. Anesthelized froz. Time maker 20 mase.

frequency of 50/zee biopotentlals were still recorded in the
AS ventral root, at a frequency of 190/sec they disappeaved i
the 30th secend of stimulation. With the changs from & hizh
frequency of siimulation to a froquency of Vmin, the ampii-
tude of the blopoientinls was restored withia € mia,

A gombined graph showlng the change in ampliteds of
1w rezponses as a funciion of the Iraquencey of the Z-min
stimulation was plotied from the experimental results {Fiz.
2). Analyzis of this graph shows certaln differences in the

r S ,‘5' %, 350 course of (i response, For lnstance, starting al & frequen-
— O PR L ey of 10/z0s, the decrease In ampliiede of the Tesnonses takes
oo i i lace in boo phases: fast and slow. The fast phase develons
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during e 13t second of shunulation, angd the hizher the fve-
Fig. 2. Craph showing changes In amplliude  gueney of siimulation the zreater the decreaso in amplitude
of blopotentials during stimulation for 2 ha vespense, In the slow phase of deorease fn ampiticde
min and 2 min alter end of stimulation, 1 tho veatral reot pelential, as & rule the decrease in e
Abscisea, time of stimulation and recovery » very slizht, Furthermote, the raic of recovery

v of the responss alter the end of stimuiniion is
¢ depandent on tho froguency of precoding clmulation.

{in soc); ordinate, mnplitude of polontial {in
pereent of inktial value), Amplitude of po-
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tential obtalned In response to fivel slimu-
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