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Haloperidol as a potent dopamine D2 receptor (D2R) antagonist was a major tranquilizer to treat schizophrenia
patients. However, the D2R blocking action in dorsal striatum is thought to cause extrapyramidal symptoms as adverse
effects. However, the pathophysiological mechanism underlying extrapramidal symptoms induced by chronic treatment
of haloperidol remains unclear. We recently found that lacking of heart-type fatty acid binding protein (H-FABP) in
the brain aggravate catalepsy behavior induced by haloperidol. Here, we examined neuronal mechanism of augmenta-
tion of haloperidol-induced catalepsy in H-FABP null mice. Notably, catalepsy induced by haloperidol, a D2 an-
tagonist, is augmented, whereas catalepsy induced by SCH23390, a D1 antagonist, was not affected in H-FABP null
mice. Interestingly, haloperidol-induced acetylcholine (ACh) release in the dorsal striatum was markedly enhanced in
H-FABP null mice compared to wild mice. We also defined the co-localization of D2R with H-FABP in the ACh inter-
neurons in the striatum. Taken together, H-FABP regulates dopaminergic neuronal activity through interaction with
D2R in rodent brain. The increased ACh release in the striatum accounts for haloperidol-induced catalepsy.
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Fig. 1. Neuronal Network Regulating the Extrapyramidal
Motor Functions in the Basal Ganglia
H-FABP is highly expressed in the terminals of glutamatergic neurons
from cerebral cortex and ACh interneurons in the striatum. ACh, acetylcho-
line; DA, dopamine; GABA, gamma-aminobutyrate; Glu, glutamate.
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Fig. 2. Catalepsy Behavior and ACh/Glu Release Induced by Haloperidol and SCH23390 in H-FABP KO and Wild-type Mice

A, H-FABP KO mice exhibited strong haloperidol-induced catalepsy compared with wild-type mice. Each bar of points represents the mean+S.E.M. **p<{
0.01, versus vehicle treated (Veh.) wild-type mice; #p<0.05, #p<0.01, versus vehicle-treated (Veh.) H-FABP KO mice. $p<0.05, ¥p<0.01 in H-FABP KO versus
wild-type mice at the same dosage. B, SCH23390-induced catalepsy did not differ significantly between wild-type and H-FABP KO mice. Each bar of points
represents the mean+S.E.M. *p<{0.05 and **p<{0.01 versus vehicle-treated (Veh.) wild-type mice; *p<{0.05 and #p<0.01 versus vehicle-treated (Veh.) H-FABP
KO mice. WT, wild-type mice; KO, H-FABP KO mice. C, D, Extracellular ACh and Glu concentrations in the dorsal striatum seen in freely moving animals follow-
ing intraperitoneal haloperidol administration. Each bar of points represents the mean +S.E.M. *p<{0.05, versus vehicle treated (Veh.) wild-type mice; #p<0.05,
#p<0.01, versus vehicle-treated (Veh.) H-FABP KO mice. $p<{0.05 in H-FABP KO versus wild-type mice at the same dosage. (modified from Ref. 23).
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