Effects of an Antipsychotic Drug on the Local
Cerebral Blood Flow in Rats
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Fig.1l. Schematic drawings of the regions of interest. The solid squares
represent the measured areas. Abbreviations used: PFC, prefrontal cortex;
ACC, anterior cingulate cortex ; PMC, primary motor cortex; CP, n.caudatus-
putamen ; SE, septum ; AC, n.accumbens ; PSC, primary somatosensory cortex ;
AM, amygdala; HA, habenula; CAl, hippocampus CAl; DG, hippocampus
dentate gyrus; NV, thalamus n.ventralis; NL, thalamus nlateralis; NM,
thalamus n.medialis ; HT, hypothalamus ; PAC, primary auditory cortex ; PVC,
primary visual cortex ; MG, medial geniculate body ; PC, substantia nigra pars
compacta ; PR, substantia nigra pars reticulata; VT, ventral tegmental area.
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Table 1. Mean cerebral blood flow values in each group
acute acute acute chronic chronic chronic
control HPD 0.1 HPD 1.0 control HPD 0.1 HPD 1.0
saline mg/kg mg/kg  acetic acid  mg/kg/day mg/kg/day
mean cerebral blood flow 139.543.2 138.1+£3.6 136.7+3.9 138.1+3.6 140.7+£3.3 141.0+4.0

The mean of 39 regions in acute study and 41 regions in chronic study. All values are represented as

mean=+S.E.M.(ml/100/min).
not observed by one-way analysis of variance.

Table 2. Local cerebral blood flow in cortical regions

Significant difference from the control value in acute or chronic study is

acute acute acute chronic chronic chronic
control HPD 0.1 HPD 1.0 control HPD 0.1 HPD 1.0
saline mg/kg mg/kg acetic acid  mg/kg/day mg/kg/day
Lt. prefrontal cortex 168.2+3.7 168.2%5.1 163.2£2.5 178.9+8.8 186.0+6.7  186.6+8.7
(n=5) (n=4) (n=5)
Rt. prefrontal cortex 169.2+3.6 168.6+5.7 152.7+2.5 181.8:£10.1  185.9%7.0 183.7+7.8
(n=5) (n=4) (n=5)
Lt. anterior cingulate cortex 174.8+4.588 164.4%+9.1 150.2+83.3  171.1£7.9 185.7k6.2 186.9+9.3
Rt. anterior cingulate cortex 172.7+4.1 165.3+8.2  152.5%3.9 172.9+8.4 186.8+6.3 187.8+£9.5
Lt. primary motor cortex 141.7£5.2 129.5+4.1 116.5£6.3%*% 123.6+5.2 115.2%5.7 124.3+£5.3
Rt. primary motor cortex 139.4+£5.0 130.0+4.3 117.5£5.7%  120.0%6.9  117.3%+4.3 118.745.2
Lt. primary somatosensory cortex 138.4+6.2 140.7+4.1 142.0+6.4 136.7+6.0 145.0+4.8 146.5+8.0
Rt. primary somatosensory cortex 137.1+5.8 142.1+£5.5 141.9:46.7 131.5+4.6 145.0£4.7 145.4£7.2
Lt. primary auditory cortex 196.2+3.9 181.9+4.0 181.6£6.7 201.7+7.3 191.1%+6.0 201.6x7.9
Rt. primary auditory cortex 200.0%5.5 183.9+4.4 174.0:£4.2%%  202.9£8.2 191.1£5.7  203.1%x8.8
Lt. primary visual cortex 153.6+5.4 136.6+5.7 135.1+6.0 142.7x7.7 142.3+6.2  148.0%7.4
Rt. primary visual cortex 153.4+6.7 137.8%+5.1 135.1+6.7 138.6+6.9 136.9%5.3 144.9£7.4

All values are represented as mean= S.E.M. (ml/100g/min, n=10 for each group except prefrontal cortex in acute
study). * p<0.05; **, p<0.01, compared to control group in acute or chronic study by one-way analysis of variance

fol}owed by Newmann-Keuls'multiple comparison test.
paired t-test. Abbreviations used: Lt., left; Rt., right.

¥, p(0.05; ##, p<0.01, compared to contralateral region by
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Table 3. Local cerebral blood flow in subcortical regions
acute acute acute chronic chronic chronic
control HPD 0.1 HPD 1.0 control HPD 0.1 HPD 1.0
saline mg/kg mg/kg acetic acid mg/kg/day mg/kg/day
Lt. n.caudatus-putamen 143.0+3.6 147.8+4.0 143.2£5.0 134.6+2.9 144.0:5.5 157,75, 7%+
Rt. n.caudatus-putamen 143.7+2.9 149.0%+4.0 146.3=%5.9 137.1+£3.3 143.9+5.4 162.3£5. 6%+
Septum 118.1+4.3 126.9+4.1 114.1%6.5 117.1+4.8 119.6+3.0 124.4+5.7
Lt. n.accumbens 141.7+4.2 137.1+£4.6 140.6%5.3 150.8+4.5 156.7£5.6 168.515.2%
Rt. n.accumbens 141.9+4.0 138.1£5.0 142.6%4.4 150.9+4.0 156.7+6.3 173.545.5+%
Lt. amygdala 109.5+5.0 116.5+5.3 115.7%9.6 99.5+8.3 115.7%8.5 99.246.9%
Rt. amygdala 106.3+6.6 117.6+£6.4 110.2+8.1 97.2+6.1 107.4+6.2 87.1+6.6
Lt. habenula 184.045.5 199.0+4.3% 215.345.0%% 188.6£6.4 208.9+6.9%# 200.9:7.0%
Rt. habenula 182.2+6.0 199.9+4.8% 211.043.5%+ 183.1+4.9 206.5%6.8+ 203.5+8.8+
Lt. hippocampus
CAl 90.2+6.4 99.6+8.8 91.3+6.9 T7.4+4.1 84.2%8.8 73.8+4.5
dentate gyrus  121.8£4.8 127.4%7.2 129.4%6.5 107.045.5 115.4%4.6 117.8£4.5
Rt. hippocampus
CAl 88.5+6.3 97.7+8.2 95.8%9.1 76.2+4.7 81.4%7.0 73.8%5.4
dentate gyrus  123.%5.8 125.5+£6.0 128.8+£7.0 106.0£5.0 113.3:3.8 118.2+5.8
Lt. thalamus
n.ventralis 147.3£5.1 148.4+5.5 142.3%4.7 144.7+3.4 160.1=%86.7 153.9%5.7
nlateralis 146.0+4.7 147.5+5.7 141.1+6.9 141.1+£4.7 147.6%5.7 147.545.5
n.medialis 141.3+5,7 140.3+£6.4 147.5%7.3 136.41+3.8 143.4%6.1 140.7+7.3
Rt. thalamus
n.ventralis 148.1+4.5 145.4+4.7 145.3£5.7 144.0+3.8 155.5%6.2 152.2+7.3
n.lateralis 145.6+5.4 143.246.0 144.4£6.6 138.8+2.8 151.4+5.0 151.9+6.8
n.medialis 142.2+4.9 142.1+5.6 140.4%6.4 141.9+6.2 142.7+4.8 144.4+8.5
Lt. hypothalamus 119.2+4.6 122.0%5.0 116.3%86.7 117.5+4.9 116.9%7.0 102.8£6.7
Rt. hypothalamus 118.4+4.6 122.2+6.0 117.8%7.3 115.9+4.4 114.9+6.7 101.7+6.2
Lt. medial geniculate body 179.6+6.64 164.1£4.5 179.8+£5.1 191.5+8.7 178.2+7.6 181.9x8.7
Rt. medial geniculate body 172.1+8.0 165.9+4.0 178.0+4.6 185.3+9.5 177.7+7.3 176.0+10.7
Lt. substantia nigra
pars compacta 119.1%3.6 110.7+4.5 119.7+5.7 119.545.2 106.4+£5.7 101.8+4.9%
pars reticulata 105.9+4.4 94.9+5.6 08.6%6.4 100.3+4.1 86.0%8.3 83.1%4.9
Rt. substantia nigra
pars compacta 116.1+3.5 112.2%+4.9 111.5+£4.4 119.0+5.5 105.9%4.8 100.8£5.1%
pars reticulata 100.8+4.4 92.5+6.6 89.5%5.5 100.0x£4.2 85.2+7.7 79.5+7.1
Lt. ventral tegmental area 120.8+5.7 120.7%3.0 113.0%7.9 118.8+5.1 110.3+5.0 106.1x4.2
Rt. ventral tegmental area 120.944.4 119.0£3.1 118.3£6.8 116.8+£5.4 108.0+£5.3 110.2+3.8

All values are represented as mean+S.EM. (ml/100g/min, n=10 for each group). ¥, p<0.05; **, p<0.01,
compared to control group in acute or chronic study by one-way analysis of variance followed by
Newmann-Keuls' multiple comparison test. ¥, p<0.05; ##, p<0.01, compared to contralateral region by
paired t-test. Abbreviations used: Lt, left ; Rt., right.
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Table 4. Physiological parameters in each group
acute acute acute chronic chronic chronic

control HPD 0.1 HPD 1.0 control HPD 0.1 HPD 1.0
saline mg/kg mg/kg acetic acid  mg/kg/day mg/kg/day

n=7 n=5 n=5 n=4 n=5 n=7
mean blood pressure (mmHg) 125.4+2.3 123.6+2.3 126.4+3.6 118.7+3.0 140.7£3.2 141.04+4.5
arterial blood pH 7.45+0.01 7.48+0.01 7.45+0.01 7.37+0.01 7.344+0.03 7.38+0.03
(mmHg) 95.5+£2.0 98.6+2.7 103.2+2.4 110.4%4.5 127.8£17.0  105.3%+4.4
(mmHg) 36.6+0.9 39.2+0.9 39.1+0.5 38.2+2.1 41.9+2.6 36.1+2.8

All values are represented as meanktS.EM.. Significant difference from the control value in each parameter

of acute or chronic study is not observed by one-way analysis of variance.
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Abstract

It is generally accepted that antipsychotic drugs produce therapeutic effects by blocking
intracerebral dopamine (DA) receptors, but the mechanism of pharmacological and clinical
effects have not yet been understood. The effects of acute intravenous (60 min, 0.1 mg/kg
and 1.0 mg/kg) or chronic subcutaneous (28 day, 0.1 mg/kg/day and 1.0 mg/ kg/ day)
haloperidol (HPD) administration on the local cerebral blood flow (LCBF, accumulation
of [-IMP) in 41 regions of the rat brain, were measured by means of the quantitative
autoradiographic N-Isopropyl-P[**I] Iodo-amphetamine (*I-IMP) technique. As a result,
after acute HPD administration, the LCBFs decreased in the anterior cingulate cortex, the
primary motor cortex and the primary auditory cortex, and increased in the n. habenula,
Chronic HPD administration reduced LCBF in the pars compacta of substantia nigra, and
increased LCBFs in the n. caudatus-putamen, n. accumbens and n. habenula. No change
of LCBF was observed in any cortical region after chronic HPD administration. The
results in the acute studies, did not correspond to the distribution of the DA neurous.
Therefore, it was estimated that HPD has other effects than the anti-dopaminergic effect.
In the chronic studies, the obvious LCBF changes were observed within the nigrostriatal
and mesolimbic DA systems, while the mesocortical DA system did not have any LCBF
change. These findings suggest that possible sites for the antipsychotic actions after chronic
administration may be located in the subcortical regions receiving the dopaminergic
projections, rather than in the cortical regions. Differences in LCBF between left and
right sides (lateral asymmetry) were observed in the n. caudatus-putamen (Rt.>Lt.), n.
accumbens (Rt.>Lt.) and the amygdala (Rt.<<Lt.) after chronic administration. The issues
of lateral asymmetry in the rat brain require further investigation.




