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ABSTRACT

Serotonin Transporter and Pharmacotherapy

Se Joo Kim, MD,'? Jeong Ho Seok, MD® and Chan-Hyung Kim, MD'?

!Department of Psychiatry and *Institute of Behavioral Science in Medicine, Yonsei University College of Medicine,
Seoul, *Department of Psychiatry, Hallym University College of Medicine, Seoul, Korea

The serotonin transporter (SERT) is the target site for serotonin reuptake inhibitors, which are the most widely
used agents for treating various psychiatric diseases including depression. The SERT is a member of a large
family of homologous integral membrane proteins. This transporter takes up 5-HT in a process that is coupled to
the transmembrane movement of Na*, C1~, and K. The SERT may operate in at least two modes, an alternating
access carrier or a channel. The function of SERT is acutely regulated by various protein kinases and phosphatases.
The SERT gene is located on chromosome 17 and has several polymorphisms including S-HTTLPR and intron 2
VNTR. Most studies involving the association between 5-HTTLPR and the response to SSRI in depression
reported that 1/1 genotype showed better response and fewer side effects. But, it is too early to draw definite
conclusion of the effects of 5-HTTLPR on anti-depressant treatment. Therefore, it is necessary to perform further
studies reflecting various ethnicities and genetics of subjects as well as the environmental interactions. This review
discusses recent advances in defining the structure, the action mechanism, the location, and the regulation of
SERT. Furthermore, it discusses the function of SERT polymorphisms and its implications on the anti-depressant
therapies. (Korean J Psychopharmacol 2006517(3):263-272)

KEY WORDS : Serotonin transporter - Fuction of SERT - 5-HTTLPR - Anti-depressant response.
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Figure 1. Structure of serotonin transporter. NET : nore-
pinephrine transporter, SERT : serotonin transporter, T :
phosphorylation site, S : disulfide bond site.
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Figure 2. Schematic for biogenic amine transport in the
alternating access and channel mode. § : substrate
(Diagram courtesy of Dr. Aurelio Galli, Department of
Pharmacology, University of Texas HSC at San Antonio,
San Antonio, TX.).
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Figure 3. Amphetamine triggers dopamine efflux with assistance from intracellular signal pathway.é2)
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adenosine receptor...
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Figure 4. Trafficking-dependent and
-independent modes of serotonin
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S
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Figure 5. Schematic representation of the trafficking me-
chanisms associated with plasma membrane monoa-
mine fransporters.'”) DAT : dopamine transporter, NET :
norepinephrine transporter, SERT : serotonin transporter,
PI3K : phosphoinositol-3 kinase, PKC : protein kinase C,
PP1/2A : protein phosphatase 1/2A, PTK : protein tyrosine
kinase.
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Table 1. 5-HTTLPR variants and SSRI treatment in affective disorders

Authors Sample Drug Good responder
Smeraldi et al. (1998)63) 30 BP, 69 MD Fluvoxamine I/lorl/s>s/s
Zanardi et al. (2001) ¢4 47 BP, 108 MD Fluvoxamine | allele > s allele
Zanardi et al. (2000) ¢9) 58 MD Paroxetine I/lorl/s > s/s
Pollack et al. (2000) ¢4 95 MD (elderly) Paroxetine | allele > s allele
Kim et al. (2000) %0) 120 MD (Korean) Paroxetine or fluoxetine s/s
Yu et al. (2002)52 121 MD (Chinese) Fluoxetine I/l
Yoshida et al. (2002)5") 66 MD (Japanese) Fluvoxamine s/s
Durham et al. (2003)¢7) 206 MD (elderly) Sertraline I/l
Arias et al. (2003)¢8) 131 MD Citalopram s/s non-remission
BP : bipolar disorder, MD : major depressive disorder
&9, Kim $7& 39918 tpkoz 5-HTTLPRS] =4 A& Ad) 2 228 wao] 9318 29 4 9l
ARG 5-HT AES a8l uist A7 daE B Flojt}
TS, S SR S SHAEE S5 o) ntron 2 VNTRE wo8M AEHS
AARE TR A SHT B ool vlmsls U4 e e Alaniose] o
ol wjsl ol skeh. 9ol 7128 U= el ntron Rt
AS zAKE A7 2700 B3ah) Kim 5772 120
2elold] 5-HTTLPR #4897 SsRiel ot Az = 7 " 0 o N
HLoglo] 7 Lol AL e].0 0 N 4o 2 &5 RS SR fluoxetine
3ate] Ak e PUgeS nefs & e
dl Kim 9] A7AE 55 o g} fluvoxamine © % 65 A F81%1& W intron 2 VNTR
e T 12-0RS 7b0 JEld felshl okRel diet s
84S 9loll= 5-HTTLPR¥} 9249 544 —on e o s o
. o] E92-g Rt vhd Ito 52 662 FL2 ¢
o] Avpdel digh @] A5t mauEth Perlis .
5 &5 =S EH’%_E 3 Ao A fluvoxamine O 2
=0 3pme] 3o 99= ﬂx]-——— fluoxetine 2.2
o ~ 657 A535k392 W intron 2 VNTR 2483 28
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Slarcd kv T A Aes Hal s

78% vs. non—s/s 22%) ¥} ﬁ(s/s 67% vs. non—s/s
%) 9 FA-go] UE ZatA VeSS Basigith
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AREE 7 ASollA 530y on] QA E=ES
B1ateh 3k Rousseva 508 3059 9] oA %
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Yol e F2A-FE 259 jé*ﬂ%“éz%ﬂ ﬂol—t—
Ao} s/sE A A

A517] ﬂoﬂ 5-HTTLPR f
Ags vle] FARLAL ol nhE Fe-EAIE Ao

Smith 5902 2/ A7A7Z FFte] WERAS 2
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