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Inhibitory Effects of Human Glutamate Dehydrogenase Isozymes by
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hGDH22] A& 3| EA AT 2.4 halopendoloﬂ/ﬂ‘_ F4e] EAdo] 3 5HA @t wabs & A5 hGDHI¥ hGDH2
]"ﬂ LA o= < 2879 AAE vlarste] 181 eH, FFA417 Aol 4] haloperidolo] GDH €73 43} 37

@
4 ERE 2AT 5 Aok AEHE AN,

Abstract Glutamate is one of the major excitatory neurotransmitters in the central nervous system of vertebrates.
Human GDH (hGDH) is the enzyme that regulates the glutamate metabolism and its expression is higher in the brains
of schizophrenia patients than in normal subjects. This study examined the changes in the hGDH enzymatic activity
caused by antipsychotic drugs (haloperidol, risperidone, (&)-sulpride, chlopromazine hydrochloride, melperone,
(+)butaclamol, domperidone, clozapine) related to schizophrenia. First of all, hGDH isozymes (hGDHI1, hGDH2) were
synthesized by genetic recombination. As a result of the enzyme assay, haloperidol, (+)-sulpride, melperone and
clozapine had an inhibitory effect on the hGDH isozymes. In addition, haloperidol showed a non-competitive
inhibition against the substrate, 2-oxoglutarate. In contrast, it showed an uncompetitive inhibition against another
substrate, NADH. The inhibitory effect of haloperidol on hGDH2 was abolished by the presence of L-leucine, an
allosteric effector of hGDH, but by not other antipsychotic drugs. These results revealed the inhibition of enzyme
activity by psychotropic drugs in hGDH isoenzymes (hGDH1 and hGDH2) and the possibility that haloperidol may
be used to regulate the GDH activity and glutamate concentration in the central nervous system.

Keywords : Antipsychotic drug, Glutamate, Human Glutamate Dehydrogenase (hGDH), Isozyme, Non-competitive
inhibition, Schizophrenia, Uncompetitive inhibition
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hydrochloride, Melperone, (+)butaclamol, Domperidone,
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2-oxoglutaratet
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| Comparison of Inhibitory Effects on hGDH Isoenzyme Activity by Antipsychotic Drugs |

| Construction and Expression of \GDH1, hGDH2 in Bacterial Strain (E.coli) |

v

| Indentification of Human GDH 1 and Human GDH2 Proteins (Western blot) |

¥

Assessment of hGDH Enzyme Activity for Antipsychotic Drugs
Used in the treatment of Schizophrenia (Enzyme assay)

¥

| Confirming the Inhibit Patterns in hGDH2 for Haloperidol |

by Double Reciprocal Plot (Kinase assay)

v

|Rec overy Effects of L-leucine(Allosteric effector) on Decreased hGDH2 Activity by Antipsychotics |

v

| Statistical Analysis |

Fig. 1. The strategy of this study.
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genes) % Eeo] F7% ARSI ol §3tel wudo)
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Fig. 2. Electrophoresis of hGDH isozymes (A) Western
blot analysis of hGDH proteins (B) SDS-PAGE
of purified hGDH proteins
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hGDH1°l 543 AHgdthe AMdS HolFs 23
o]t} ESk Chlopromazine hydrochloridelt Domperidone®]
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45= Z3wl $-8A(dopamine receptor)oll X8}
(affinity)S 7+ & 44l¥ =59 hGDHel tig
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Fig. 3. Concentration-dependent inhibition of hGDHI1
and hGDH2 by typical and atypical
antipsychotics (A) Haloperidol, B)
Risperidone, ©) (£)-sulpride, (D)

Chlopromazine hydrochloride, (E) Melperone,
(F) (¢£)Butaclamol, (G) Domperidone, (H)
Clozapinevigure title
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3.2 0|= 94 2H=(Double reciprocal plot)
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Fig. 4. The effects of haloperidol on hGDH2 activity.
Km and Vmax of hGDH2 was obtained the
presence and absence of 200 pM Haloperidol
from initial velocity data and linear regression
analysis of double-reciprocal plots. [, control

(hGDH2 only); AhGDH2 with 100 uM haloperidol.
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Fig. 5. Effects of L-leucine on inhibiton of hGDH2 by
antipsychotics. Control, no drug treatment;
Halo, Haloperidol; sul, (£)-sulpride; cloza,
Clozapine; mel, Melperone, Each drugs were
treated with 100 uM concentration

4, 0 F 2 HE
B A321= hGDHI1 3} hGDH29l 4 9] gy ok
o 93t F4TS vaste] Igto N HARIS
o o] F FHEA ko] Aol E whe]aal FFSith |
A, & gaw okE F 7|EFET AlHKtypical and



x

JARES A=A A% AF

SFRHNY Eelad FFELY JA AL

atypical antipsychotic drugs)$! haloperidol, risperidone,
(x)-sulpride, melperone, chlopromazine hydrochloride,
(£)butaclamol, domperidone, clozapine o]-&-3l4
recombinant hGDH 9] &2 (isoenzyme)ol] T3+ &4
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