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| Abstract |

Spontaneous activities of SI cortical neurons contribute to the somatotopic
reorgantzation in awake rats

Yoon-Sil Yang, Su-Yong Eun, Sung-Cherl Jung .

Department of Physiology, Jeju National University School of Medicine, Jeju, Korea

In the central nervous system of awake animals, spontaneous activities of neurons participate in muttiple functions for learning
and’performing behavior {asks and in abnormal processings such as epileplic seizure through their synaptic correlations with
reighboring neurcns, This suggesis a pessibility that spontaneous activities of 8l cortical neurons may contribute to somatotopic
reorganization, which is targeted by caorrelations of neuronal firing among receplive field (RF} and boundary neurons. In this
-study, we investigated changes of spontanecus activities of Sl cortical neurons induced by TD in awake rals, and characlerized
their functional properties correlated with somatosensory plasticity. TD-induced changes of evoked response of RF center (RFC),
RF boundary (RFB) and outside {RFQ) neurons in S| cortex of an awake rat did show normal plastic changes during TD.
However, sponlaneous activities of all neurons including RFC were gradually facilitated and then recovered to initial value during
TD. These results indicate that spontanecus activities of RFC neurons actively compensate the foss of somalosensory inputs
from periphery to maintain neural communications with neighboring neurons, (J Med Lite Sci 2009:6:312-317)
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Spontaneous activities of SI cortical neurons contribute to the somatotopic reorganization in awake rats
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Figure 1. Effect of TD {o peripheral, RFC area on the
afferent somatosensory transmission to RFC. RFB and
RFO neurons which were simultaneously recorded in Si
cortex of awake rat(s) (n=9), (A) Post-stimulus time
histogram (PSTH). Evoked unit responses of each RFC,
RFB and RFO neuron were triggered by subcutaneous
electrical stimulation under the peripheral RFC area during
5 min pre-TD control period (Before), during 5 min afier
20 min post-TD (TD. 20min) and during 5 min after 60
min post-TD (TD. 60 min). Arrow in (A) indicates stimulus
time, (B) Averaged temporal changes (RFC and RFB. refer
to the left Y axis) and activity (RFO, refer to the right Y
axis) of afferent transmission to each neuron (RFC : n=26:
RFB : n=23: RFO : n=12) during 60 min post-TD period, *
p{0.05. ** p€0.01, compared with control pericd. Arrows
are the time of TD. Dot line indicates the averaged value
of control period.
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Figure 2. Changes of spontancous activities of RFC, RFB
and RFO neurons that were recorded in SI cortex both of
awake rat (A) and of anesthetized rat for comparison (B).
Each firing rate histogram (FRH) of neurons was
generated with accumulation of firing rate per 1 sec
during 5 min of pre-TD control period (Before), during 5
min of 20 min post-TD (TD, 20min} and during 5 min of
60 min post-TD {TD, 60min).
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Figure 3. Averaged temporal changes of spontaneously
firing rate of neurons that were recorded in SI cortex of
awake rats (n=9) and of anesthetized rats for comparison
(n=10}. The number of each neuron is; Awake : n=61 (RFC
= 26, RFB = 23, RFO = 12), Anesthetized .| n=692 (RFC =
35, RFB = 23, RFO = 11), * p<0.05, compared with control
peried. Arrow is the time of TD. Dot line indicates the
averaged value of control period.
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Figure 4. Averaged postsynaptic activities that were
measured among RFC, RFB and RFO neurons in Si cortex
of awake rats., The Y axis of histogram present the
%CHANGE. The number of postsynaptic activities to be
averaged is: RFC*RFC, n=88 paris; RFB*RFC, n=64 pairs:
RFO*RFC, n=34 pairsi RFC*RFB, n=64 pairs: RFB*RFR,
n=69 pairs: RFO*RFB, n=36 pairs: RFC*RFO, n=34 pairs:
RFB*RFO, n=36 pairs: RFO*RFQ, n=24 pairs.
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