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DOHFEEZHTFT A LI LERo72 )
HIZLD T2 ETERKEN N T 7IVRHAR
TIEFISRIT VD LENLERTH
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Reward Dependence, [E#i14: Persistence) &,
3OOV IT (B &M Self-Directedness,
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R RAIKIHE & DAL VR E O BIEZ T EE T 2 #EER e L, &
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[ ENENEL DA Y b7 — 7 1B
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HThHY Y, WMRICBITL F—83I v Y RT
LSRRI LGB Uk A E L S E S
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A OBHTLT, U h= Y 27 AITRERIERE
G, HEER, @A &% oA - LR
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E)T IV AT LUATIE, GABA LT
7N E I MR AT A EHAE & O IX
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delta-9-tetrahydrocannabinol) 2%l & 41 T \»
bho Y RHNYFE A FBIOYREMS »
YA Ridh v+ ¥/ 4 NZEEE AL CH
RIZT R =283 v O % e L TIRAF T L
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LiRe B B (LTP) &\ o 2o il
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ALDThbH, bH) 1oD7 Fa—Fi%, 7/
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(DAGLA BIEF)
DAGLAIZZ Y KA v F ¥/ 4 F2AG DA
BilEFE TH Y, DAGLA EIET O Pro899Leu %
L& 7V 3 — WAKEESE & OBEDIR N7z, A
FRlC~ 7 AEBRTIE, HICBI % Dagla i#&fn
TEEBDEMEREE A N L AR TV O — VIR
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HFREEHED A7 DB EmN T EATRIBENLTW
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L H % ELH S 2 EREY HIRAE S & € Ok
EHREEHWCY A 707 LA F Wik
W77 DFRERTICC e b 7 5 et AR |2 Y 8 AR Ik
% Positional Cloning L7z, & HIZEI L A %
P55 L7297 v MiKIZB W TIE Nrcam & » 737
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& 720 NrCAM (&, #hififasess 5+ o —HiC,
GIETATY) A== T 7 I —|ZET LAl
s FTh Y, WEAMIRE RS LR
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FEATIC LU, Frar skt S EH &
T, RKIE DO —EOFERIZ O BEFER R % Fo
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BB X ORIIMICIER L 72l 81 2 ik
v b =7 O, 3 %b BT
WCEEREEZRLTCVLEEZLND, i
AN T OMEL, KFEDH 72 2 G HE D
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The Molecular Mechanisms by Focusing on The Phenotypes of Addiction and

Behavioral Traits in Substance Dependence

Hiroki ISHIGURO

Department of Clinical Genetics, Graduate School of Medicine, University of Yamanashi

Abstract: Substance dependence is a disorder characterized by the formation of psychological- and physical-de-
pendence on substances such as alcohol, nicotine, and cannabis, and other illegal drugs leading to severe disruptions
in daily life. The causes lie in complex molecular mechanisms involving both genetic and environmental factors.
Dependence also encompasses multiple phenotypes, including reinforcement of pleasure and reward sensations,
tolerance development, withdrawal symptoms, and relapse tendencies. This review discusses findings on neuro-
transmitter systems involved in dependence formation, focusing on the dopamine system, serotonin system, GABA
system, glutamate system, and endocannabinoid system, which are primarily linked to the brain’s reward pathways.
These systems interact to influence neural plasticity associated with pleasure reinforcement, as well as learning and
memory, thereby facilitating the progression of addiction. Furthermore, neural cell adhesion molecules contribute
to synaptic formation and stability of neural circuits, playing a role in the long-term effects of addictive substances.
Understanding that substance dependence comprises multiple phenotypes and elucidating the underlying molecu-
lar mechanisms could aid in advancing prevention strategies and the development of personalized treatments for

addiction.

Key words: substance dependence, Behavioral Trait, monoaminergic system, endocannabinoid system, Neural cell

adhesion molecules



