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Table 1 Electrocorticographic spike frequency at different stages after injection of cobalt chloride

solution into the left sensorimotor cortex

Frequency (spikes/min)

Cortical side

0—3 8 —10 17—19 29—32 40—50 60—70 days
Ipsilateral 0.2 18.1 22.7 10.8 3.4 0.2
Contralateral 0.1 1.3 1.9 1.4 0.4 0.1

Each value represents the mean of spike frequency detected on the ipsilateral and contralateral cortex
to the injection site of 17 different rats. Values of standard deviation were less than 15%.
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Table 2 Cyclic AMP contents of cortical slices after incubation with or without adenosine and
8-phenyltheophylline

Cyclic AMP (pmol/mg protein)

Group and :
cortical area No addition Adenosine + 8—Ph%g;ﬁ?1§g§hylline
Cobalt
Left anterior 11.2+1.1 106.1£8.1° 29.7x2.1°
Right anterior 11.0+0.8 70.7x4.5 22.5+1.4
Left posterior 10.8+0.9 69.8£3.8 21.4+1.6
Right posterior 11.1£1.0 71.5+4.7 22.4+1.7
Control
Left anterior 11.4%1.0 72.4x4.4 22.7+1.8
Right anterior 11.1+0.8 70.1+4.0 21.2+1.3
Left posterior 11.3+0.9 73.0+4.6 23.3+1.5
Right posterior 10.9+0.8 69.6+3.9 20.5x1.2

Cortical slices were prepared from rats 17 to 19 days after injection of cobalt chloride solution (Cobalt)
or saline (Control). The concentration of adenosine was 0.1 mM and the concentration of 8-phenyltheo-
phylline was 10 ¢ M. Each value represents the mean + SEM of 6 or 7 different experirhents. Significantly
different from the value of control rats : p<0.05 ; ®p<0.01.

Table 3 Cyclic AMP contents of cortical slices after incubation with or without adenosine and

dipyridamole
Cyclic AMP (pmol/mg protein)
Group and .
cortical area No addition Dipyridamole Adenosine i ﬁ%@?ﬁgﬁole
Cobalt
Left anterior 11.1+0.9 15.4x£1.3 104.8+7.5¢ 109.8+7.6°
Right anterior 11.3+1.0 15.9+1.5 72.514.2 75.8+5.4
Left posterior 10.9+0.8 14.8+1.1 73.2+4.1 76.7£5.5
Right posterior 11.1+1.1 15.3+1.3 70.8+3.9 73.4+5.0
Control
Left anterior 11.24+0.8 15.6%+1.1 71.2+4.9 74.6£5.1
Right anterior 11.0+0.9 15.3+1.2 69.7+4.5 73.2%5.0
Left posterior 11.4£1.0 15.0+1.2 72.6+£4.0 74.0+5.2
Right posterior 10.9+0.8 14.9+1.0 69.9+4.1 75.8%5.5

Cortical slices were prepared from rats 17 to 19 days after injection of cobalt chloride solution (Cobalt)
or saline (Control). The concentration of adenosine was 0.1 mM and the concentration of dipyridamole
was 20 M. Each value represents the mean = SEM of 5 or 6 different experiments. Significantly
different from the value of control rats . ?p < 0.01 ; #p < 0.005.
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Table 4 Effects of Ro 20-1724 on cyclic AMP accumulation elicited by adenosine or 2-chloroadenosine

in cortical slices

Cyclic AMP (pmol/mg protein)

Group and
cortical area Adenosi Adenosine 2-Chloro- i&gﬁg{gé
enosine + Ro 20-1724 adenosine + Ro 20-1724
Cobalt
Left anterior 105.8+7.6 201.1+15.1° 169.4+12.2¢ 355.9+24.5°
Right anterior 71.4%4.6 135.8+ 9.4 113.0+ 8.3 237.3+16.1
Left posterior 70.5+4.9 137.5+ 8.8 118.3+ 8.1 243.5%15.9
Right posterior 72.7+4.0 140.2+ 9.1 115.7+ 8.0 240.1+15.8
Control
Left anterior 72.5+t4.3 137.3+ 9.5 116.5+ 8.1 244.1+15.7
Right anterior 71.8+4.5 135.9+ 9.1 114.8+ 7.8 241.0+16.2
Left posterior 69.7+3.7 133.8+ 9.1 117.0+ 7.9 243.4+16.0
Right posterior 70.9+4.2 135.0+ 8.9 114.9+ 8.4 242.0£16.1

Cortical slices were prepared from rats 17 to 19 days after injection of cobalt chloride solution (Cobalt)
or saline {Control). The concentration of adenosine and 2-chloroadenosine was 0.1 mM and the concen-
tration of Ro 20-1724 was 0.2 mM. The cyclic AMP content after incubation with Ro 20-1724 alone was
approximately 35 pmol/mg protein and nearly equal between the groups of rats. Each value represents
the mean + SEM of 5 or 6 different experiments. Significantly different from the value of control rats:

p<0.01;°p < 0.005.
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Table 5 Cyclic AMP contents of cortical slices after incubation with or without 2-chloroadenosine and
8-phenyltheophylline in the presence of adenosine deaminase

Cyclic AMP (pmol/mg protein)

Group and

Adenosine deaminase

i Adenosine Adenosine deaminase -
cortical area deaminase + 2-Chloroadenosine +—’_8—2P_’§2r11(;§?l?§:§1?;1ﬁie
Cobalt

Left anterior 10.6+0.8 106.9+8.4° 29.7£2.1°
Right anterior 10.5+0.6 72.21+6.1 22.5+1.8
Left posterior 10.4%0.7 72.0%x4.9 22.0x1.7
Right posterior 10.6+0.7 71.914.6 21.7x1.4
Control
Left anterior 10.8+0.7 73.41+5.8 21.3%+1.6
Right anterior 10.5%0.6 71.8+4.7 20.8+1.5
Left posterior 10.3x0.8 72.5%5.0 21.9+1.5
Right posterior 10.5%+0.6 71.7%£5.1 21.2%1.8

Cortical slices were prepared from rats 17 to 19 days after injection of cobalt chloride solution (Cobalt)
or saline (Control). During 20-min incubation, 1 unit/m! adenosine deaminase was preserit in the medium.
The concentration of 2-chloroadenosine was 0.1 mM and the concentration of 8-phenyltheophylline was
10 #M. Each value represents the mean = SEM of 6 or 7 different experiments. Significantly different

from the value of control rats : “p < 0.05; ?p < 0.01.



AW FBTADPAEEETA 7)) v 7 AMP 957

Table 6 Cyclic AMP accumulation elicited by 2-chloroadenosine in the presence of adenosine deaminase

at different stages

Group and Cyclic AMP (pmol/mg protein)
cortical area 8—10 17—19 29—32 40—50 days
Cobalt
Left anterior 101.5%7.3° 107.3+7.9° 79.6%+5.6 73.7+5.0
Right anterior 73.4+5.2 71.5+5.0 72.3+5.4 73.1£5.3
Left posterior 71.1%£5.0 70.8+5.1 71.0+5.2 72.61+5.2
Right posterior 72.8+5.3 72.1£5.3 71.6%x5.1 71.3£4.9
Control
Left anterior 74.4%5.7 73.5+5.4 74.2%5.3 73.1£5.2
Right anterior 72.5+£4.9 71.2%+5.0 72.945.1 72.7+4.7
Left posterior 72.0%5.1 72.6+5.1 71.5+4.8 72.4+5.1
Right posterior 72.2%5.5 72.0%x4.9 72.11£5.0 72.8+4.8

Cortical slices were prepared from rats at four different time periods after injection of cobalt chloride
solution (Cobalt) or saline (Control). The slices were incubated with 0.1 mM 2-chloroadenosine in the
presence of 1 unit/ml adenosine deaminase. Each value represents the mean + SEM of 5 to 7 different
experiments. Significantly different from the value of control rats I %p < 0.05; 5p < 0.01.
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The cyclic AMP-generating system of cobalt-induced
epileptic cerebral cortex
Hideki Asaki
Department of Physiology,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. Y. Hori)

A cobalt chloride solution was injected into the unilateral sensorimotor cortex of rats to
induce epileptic activity. The cyclic AMP contents of slices incubated with or without
adenosine and 2-chloroadenosine were determined in four cortical areas after electroen-
cephalography and behavioral examination in cobalt-injected rats. Electrographic spike
activity appeared immediately after injection of cobalt. In the majority of cobalt-injected rats,
the spike activity was dominant in the primary epileptic region of the cortex. The spike
fi'equency reached a maximum level two to three weeks after the injection and declined
thereafter. The electrographic activity was followed by abnormal behavior. Adenosine and
2-chloroadenosine elevated the cyclic AMP levels in the cortical slices 6-to 10-fold and 10-to
16-fold, respectively. The elicitation of cyclic AMP accumulation was strongly inhibited by the
adenosine antagonist 8-phenyltheophylline. The c¢yclic AMP accumulation elicited by
adenosine or 2-chloroadenosine was increased in the primary cortical area of cobalt-induced
epilepsy, but in the other cortical areas there was no deviation in cyclic AMP accumulation.
The increase in cyclic AMP accumulation was observed regardless of the presence or absence
of the adenosine uptake inhibitor dipyridamole, phosphodiesterase inhibitor Ro 20-1724, and
adenosine deaminase. The increased accumulation of cyclic AMP in the primary epileptic
cortex was detected as early as 8 days after the injection. The cyclic AMP accumulation
slightly increased thereafter. It reached a plateau 17 to 19 days after the injection and then
turned to the control levels, in harmony with the electrographic and behavioral profiles. These
findings suggest that alterations in adenosine-sensitive generation of cyclic AMP in the

primary epileptic region of the cortex are part of the neurochemical process of cobalt-induced

epilepsy.



