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Fig.1. Schema of stimulation of rabbit brain. CAl, CAl
region; CA2, CA2 region; CA3, CA3 region; CA4, CA4
region; DG, dentate gyrus; STIM, a concentric stimulating
electrode ; REC, a tungsten recording electrode.
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Fig. 2. Identification of the CAl region in a laminar
analysis. Response in the CAl region shows a phase
reversal simultaneously with the insertion of electrodes into
the CAl (3000 gm). Arrow marks, single shocks at a
constant intensity (monopolar square pulses of 0.2 msec
duration, 400 xA, 10 sec stimulus interval); numerals,
depth from the cortical surface.

benzodiazepine-3-carboxylate; SPECT, single photon emission computed tomography; *~Tc-HMPAO,

*mTc-hexamethyl-propyleneamine oxime
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B

Control group
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~ 1251.Ro16-0154

E

99mTc.-HMPAO

D

Kindled group

99mTc.HMPAO

Fig.3. Autoradiograms with I-Ro 16-0154 in each of sham-operated (left top, A), control (left middle, C) and kindled groups
(left bottom, E) and with ®*"Tc-HMPAO in each of sham-operated (right top, B), control (right middle, D) and kindled groups
(right bottom, F). R, right; L, left. Arrow marks indicate the sites of decreased accumulation of each tracer. X2.
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RS R, Thbb—TEBESBSTOBR, £¥
HO&BEOBRIC BT 5 “1-Ro 16-0154 EEOEHRKEIHE
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% *Tc-HMPAO £ROBESEEIZAREXR L F= DIREEAT

20.074 ; df=8, 36; p<0.01). Scheffé DL BB DER, FHE
) [, KRS *Tc-HMPAO £ROEHREL,
BOTRTOERCFTIEROBESRELIV FECE,-
fr (b p<0.05; F 2, L LERICIIEREERRRL TV

BEEHTIZ, PI-Ro 16-0154 DEREITBFHHEEL RAEICH
D CAl HOBEMC—HLTETL TV, LarLl, £HE
TORHEDOEN DL, BFHBETAOALTHL D HRPRE
Motz (8 3.C). —F, *Tc-HMPAO DERIAFHIF LA

Table 1. The percent ratio values of "I-Ro 16-0154 in each measured region of interest in each of the sham-operated,
control and kindled groups

Percent ratio value (mean+SD) of ®I-Ro 16-0154 in groups

Region Sham-operated Control Kindled
RY Y R L R L

Frontal 150.3+10.4 151.9+11.7 148.7+8.5 150.4+9.2 148.8+9.7 150.7£5.2
Temporal 161.9+17.5 163.0=18.0 163.8+11.3 166.8+15.9 170.6+6.2 < 182.0%10.9
CAl 114.1+4.5 115.5+5.1 111.5+9.8 120.3+5.5 79.8£12.1%f <« 116.2%+12.0
CA2 120.6£5.6 121.2+6.7 120.4+5.2 122.0+4.8 102.2+11.2%t < 115.3+12.8
CA3 109.9+17.3 110.6+19.8 89.94+10.3% 89.8+9.7t 86.4+5.31 86.8+7.11
CA4 95.7+8.2 97.3+7.9 93.0*+3.6 96.8+4.8 82.7£12.5 < 88.2+8.1
Dentate gyrus  118.3%+10.8 119.0+13.2 128.4+4.6 < 132.0%£5.1 116.6+10.3 < 129.0%3.7
Thalamus 95.3+14.9 97.2+12.3 87.94:8.9 88.9+10.3 101.1+13.8 102.8+11.5
Amygdala 95.2+10.1 95.8+10.3 95.9+21.6 95.3+22.3 104.4%+14.1 103.4%+12.9

Marks, < and <, show significant differences on paired-t test between the right and left homologous regions in each RO,
representing p<0.05 and P<0.01, respectively. Marks, * and 1, show significant differences on each group with control and
sham groups, respectively, on Scheffé's multiple comparison test following one-way ANOVA, with p<0.05.

a) R, right hemisphere.

b) L, left hemisphere.

Table 2. The percent ratio values of *"Tc-HMPAO in each measured region of interest in each of the sham-operated,
control and kindled groups

Percent ratio value (mean=+SD) of ™ Tc-HMPAO in groups

Region Sham-operated Control Kindled
R LY R L R L

Frontal 113.2+5.3 113.8+5.4 109.3+3.2 110.8+3.2 107.8+2.6 < 111.1+4.5
Temporal 121.5+4.1 122.2+4.1 118.944.5 120.8+3.8 121.2+7.9 < 127.5%7.3
CAl 93.8+2.5 94.5+3.0 94.7£2.7 95.6+3.0 89.9+2.9%t 93.6+4.2
CA2 89.3+4.8 90.2+4.7 95.6+3.9 96.5+4.4 90.8+3.3 93.5+4.6
CA3 95.7%5.7 96.7+6.3 101.0%3.8 102.7+£4.2 96.9+2.3 98.1+5.1
CA4 92.8+4.5 94.0%3.1 95.8+4.8 97.4+4.4 94.7+4.2 98.6+4.1
Dentate gyrus 99.2+1.8 100.1%+1.9 100.0£3.0 < 102.2%3.1 97.31+3.7 < 102.0%3.2
Thalamus 112.942.0 114.0%1.8 108.4%2.7 109.4+1.9 111.8+4.1 114.1%+2.3
Amygdala 94.6+12.3 96.5+12.3 101.7+3.9 101.4+4.1 105.3+11.9

104.4+11.6

Marks, < <, * and t, refer to footnotes of Table 1.
a) R, right hemisphere.
“b) L, left hemisphere.
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(\WFhdb p<005) ¥RLA (&L, 2). —F, —TEEBES RS
¥, CALIZ3F % *Tc-HMPAO & '*I-Ro 16-0154 DERED

Fig. 4. Histologica! findings of the hematoxylin and eosin
(HE) stained slice adjacent to the slice wused for the
autoradiogram (Fig.3. E, F) in the kindled group. A,
Photograph of the HE stained slice. Arrow mark indicates
the site of the trace of the electrode in the right hippoca-
mpal CAl region. X2. B, Light micrograph of the right
CAl region. Necrosis area was seen in the cortex and
pyramidal cell layer in the CAl region according to the
trace of the electrode (Arrow marks). Mononuclear cell
infiltration was seen around the necrosis area (Arrow head
marks). COR, cortex ; PY, Pyramidal cell layer in the CAl
region ; GR,- Granul cell:layefrin the dentate gyrus. X40.
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Abstract

To compare the benzodiazepine (Bz) receptor imaging and regional cerebral blood flow (rCBF) imaging in the detection
of epileptic foci, the distribution pattern of the Bz receptor and rCBF in hippocampal kindled rabbits was examined by a dou-
ble tracer autoradiography using ethyl 7-[**1]-5, 6-dihydro-5-methyl-6-oxo-4H-imidazo (1, 5-a] [1,4] benzodiazepine-3-car-
boxylate (**I-Ro 16-0154) and **Tc-hexamethyl-propyleneamine oxime (**Tc-HMPAO). In visual and quantitative analy-
ses, I-Ro 16-0154 accumulation in brain slices extracted after the completion of the kindling was markedly and extensively
decreased in the kindled CA1 region mimicking a primary epileptic focus. '*I-Ro 16-0154 accumulation was moderately
decreased in the ipsilateral temporal lobe, dentate gyrus, CA2, CA4, and bilateral CA3 regions, regarded as the propagated
sites of seizure discharges. *Tc-HMPAO accumulation was found to be decreased in the ipsilateral CA1, frontal, temporal
and dentate gyri. However, the decrease was much more slight and less extensive than that in *I-Ro 16-0154 accumulation.
These results suggest that Bz receptor imaging is much more sensitive in the detection of epileptic foci than rCBF imaging,
and therefore that Bz receptor imaging is useful in clinical epilepsy.



