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A Study of Regional Cerebral Blood Flow (rCBF), Distribution of
Benzodiazepine Receptor and Neuronal Density and Alteration after
Transient Forebrain Ischemia in the Mongolian Gerbil

Hiroki NAKAMURA

The response of many intracerebral receptors to ischemic insult is not known. In
particular, there have been few reports comparing regional cerebral blood flow
(rCBF) and the distribution of inhibitive benzodiazepine receptor (BZR) and neuronal

NBERRE HAaEEEs Department of Acute Medicine, Kawasaki Medical
T701-0192 HFHHRE7T School : 577 Matsushima, Kurashiki, Okayama, 701-0192
Japan



176 g E 5 2 8

density in the whole brain. Furthermore, there have only a few chronological
experiments comparing rCBF following transient forebrain ischemia (five minutes)
with the distribution of BZR.

In the present experiment, we determined rCBF and the distributions of BZR and
neurons employing the procedures of nuclear medicine and histology in normal
mongolian gerbils. The binding of radioligands, N-isopropyl-p- (*# 1] iodoam-
phetamine (#*1-IMP) and '* I -iomazenil (***I-IMZ), was determined autoradio-
graphically to the brain to estimate the rCBF and BZR in each region. The density
of neurons was determined by counting the number of neurons stained by hematox-
ylin - eosin (HE stain) in the corresponding regions to that examined by
autoradiography (ARG). Then a model of transient forebrain ischemia was prepared
to compare the CA 1 region of the hippocampus, with a region which was demon-
strated no change in neurons. In the CA 1 region of the hippocampus, delayed
neuronal death was occurred after five minutes of transient forebrain ischemia.

It was observed that rCBF was high in regions where the density of neurons
tended to be high except thalamus and dentate gyrus of the hippocampus. There was
no confirmed relationship between the rates of accumulation of the BZR and the
densities of neurons. It was suggested that the BZR distribution might be different
in each neuron. After the ischemic treatment, the rCBF level was transiently
elevated in the CA 1 region of the hippocampus. No obvious reduction of BZR was
observed in the CA 1 region in spite of some neurons died. It was proved that the
distribution of BZR in the acute phase after the ischemic insult do not always reflect
the survival rate of neurons. (Accepted on October 31, 1997) Kawasaki Igakkaishi 23(3) :
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1) MR

@ rCBF (2 1-IMP 0£REH) 122w T

123 [ -IMP oOfERE b, REMAE T HIEREE

Table 1.

control mongolian gerbil brain.

¥ & 5

122 T -IMP and '** [ -IMZ tracer accumulation in the cerebral
region as a percentage to that of the cerebellum region in

(F23& B35 1997

T155.2%, BEEIE TI138.2%, BIEIET114.2
%DOIEIZEWERLETL, BEL1B3.1%EE
EERLI. ZOMBRTE97.7%, Bk -
WERRAEEIAI294.7%, R - wEsMEn
93.2%, BIEHIZ90.2%TH -1z, HEEEeHE
T80.1% %m L, CAIFEIR T74.8%, CA3%EE
192.2%, BIREITIR8T. 7% EEEEZRL 7
(Table 1) .

@ BZR 043 (2° 1 -IMZ DEFRLL)

BZR ~OEM I AR E ORIEE T290.0
%, HIPEZET262.1%, FEIEIETI196.8% DIE
EEE R L. R THI2E%183.8%, K
168.8% Th-1:. BEICBLTE, £&T119.2
% T, CAISEIR T i3124.9%, CA®EIE T i
101.4%, #iRENZ124.0% DE
Mt RLE. —F, BERTH

13102.8%, BikE - #EE A

Structure w1 -IMP{%) '*=1-IMZ(%) - . s
Caudate Putamen(dorso lateral) 93.2+25.2 97.3x28.1 f97.3%, FEREL - BERERAIN
Caudate Putamen (ventro medial) 94 7256 88.1+24.5 188.1% & KR EME %2 Lz
Accumbens nucleus 90.2+16.8 183.8£50.7 (Table 1) .
Cerebral cortex (frontal} 114.2+51 .4 290.0%+37.9 ]
Cerebral cortex (parietal) 138.2+18.1 196.8+37.9 @z HE DA mEE
Cerebral cortex (temporal) 155.2+41.4 262.1+54.1 5
Thalamus 153.1+£22.2 168.8+27.9 *ﬁﬁ%ﬂiﬁa@ﬁﬁ%ﬁii, ﬁE‘I
Hippocampus 80.1+21.4 119.2+17.7 BRREIHI375.8/25 X 250 mf & &%
Hippocampus(CA 1 ; 74.8£17.7 124.9+19.1 BiEERL, RoTRREER
Hippocampus(CA 3 92.2425.4 101.4+19.1 e i :
Hippocampus (DG) 87.7+13.5  124.0£22.5 SHEED?209.3/25 % 25p m?, AR
Hypothalamus 97.7x£20.9 102.8+20.6 TERD199.4/25 X 254 mf T dH -
Cerebellum 100 100

123 | -]MP : N-isopropyl-p- [** 1] iodoamphetamine,
125 T -IMZ ; ** T -iomazenil, DG ; dentate gyrus

Table 2. Neuronal density is neuron counts per a field of view (25%

25pm) .

Structure

Neuronal density (/a field of view)

fo. B A BHTAZE
191.6/25 %25, m?, B 5E 3 13
191.6/25X% 25 mDIE TEIE %
A7z, B - i
PIfIA3161.6/25 X 254 n?, 4k
{1 £3135.7/25X 25 m & 7R L,
¥ B CAIE B T 13141.7/25%

Control § days after ischemic insult CA3%E 5 4
Caudate Putamen(dorso lateral) 135.7+£21.5 130.7+19.5 25p ot 3% 3% T 1x131.8/
Caudate Putamen (ventro medial)  161.6+22.1 156.5+23.1 BX2Bu M THoTz. BRLBE
Accumbens nucleus 147.0+£45.2 147,8+38.2 3 5
Cerebral cortex (frontal) 157.3£65.2 165.3+55.2 B 5 o T B, HR O
Cerebral cortex (parietal) 191 6+20.9 181.6+23.1 104.7/25X25u m T H - 7
Cerebral cortex (temporal) 209.3+35.5 201.9+36.5 Table 2
Thalamus 104.7+14.8 110.9+20.8 (Table 2).
Hippocampus(CA 1) 141,7x22.1 1.9+ 2.4 2) EIMmMERH
Hippocampus(CA 3) 131.8+29.2 120.9+19.8 @ rCBF oZs1t,
Hippocampus (DG) 375.8+79.3 351.2+65.4 i
Hypothalamus 199.4+42.1 200.1+39.2 I -IMP Q&£fFHX, B
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control 1 z 3 . 4 5 G days

Fig. 1. The changes of regional cerebral blood flow in each area
from 0 to 6 days following ischemic insult. Values were
represented by the persentage of that of nonischemic animal
ratios of IMP accumulation on Table 1.
*represents significant difference from control (p<0.05) .
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o 1 2 3 4 5 [5 days

Fig. 2. The changes of distribution of benzodiazepine receptors in
each area from 0 to 6 days following ischemic insult.
Values were represented by the persentage of that of nonis-
chemic animal ratios of IMZ accumulation on Table 1 .
*represent significantly different from control(p<20.05) .
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f2h, 6 HE W 3EE % ¢
BL . BCAMEE TH
BZR ~® IMZ Q%R LA
®%1HE, 2HHIC#EhZFA
73.7%, T2 1% L EEZRL I
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~D IMZ QERE R M 1
HEWC74.2% % TET L7228,
6 HE W @ L FEEET
miE L 7= (Fig. 2).
@RI 0 53 11 B R

% CAIPES ¢z Mm% 3
~4 HEICH e (HEk
Hif) BEsE g L, 6HEK
&, BZR ~® IMZ DR
rEfE & AR £ TEEL 21
b 53, 1E XA ORI
1ZWi#% L T vz (Table 2) .
5. % 2

B OBE TS & hin b o ek E
{IBEZEC I3 RINE 4 HH 2 HFm o B fEicd L
T122.6% & FHL, 6 HEIZIZ107.2% & %
EFLE. TR ZHECEED LR LR,
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%1 HE» ML, SHEIIZRE173%IC 7%
hEELMEOBMSRES 5z (Fig. 1).
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rCBF ##ll7FET % ke LTk, KFEZVT77
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LTWwad. ZOZERZy MBI 2RERE S
—H LT3, fefk: LT rCBF 25—
HLI R, BHENEERCRRCBY 58
BAHOEWZ ENERCBERL TV b
: 0l

BZR O43Amid, KiMEE (RTEZE, HIEEZE,

(B23%& H/3= 1997)

BHIAZE) , flddk, SR TREZRL, B
BRI UER T CHIEETH - 2. B
MR E>TEHZOENRANIBLHD, &
£ LT BZR OGAFRIEHEETH R D DENAHS
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Fig. 3. Autoradiograms of gerbils 2 min. after injection of #*] -
IMP(a.c.e.g) and 120 min. after injection of '#* I -iomazenil
(b.d.f.h). Autoradiograms are different between rCBF ('#]-

IMF) and BZR ('*]-iomazenil) .
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