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Serotonin Transporter Gene Polymorphism and its Relationship to

Plasma Serotonin in Irritable Bowel Syndrome.

Hyojin Park, M.D., Dok Yong Lee, M.D., Min Su Kim, M.D., Eun Ju Choi, B.S., Young Gyun Kim, M.D,,
Sang Won Ji, M.D., and Sang In Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Serotonin is an important mediator of intestinal peristalsis and it undergoes reuptake by a transporter protein
(SERT). It has been reported that polymorphisms in the promoter for synthesis of SERT (SERT-P) influence the response to a serotonin
reuptake inhibitor and a serotonin receptor antagonist. The aim of this study was to investigate gene polymorphism in the SERT-P in
healthy adults and patients with irritable bowel syndrome (IBS) and a plasma serotonin level according to genetic polymorphism.
Methods: SERT gene polymorphism was assessed by polymerase chain reaction on DNA chains in serum samples from 53 patients with
IBS and 56 healthy adults. The platelet-depleted plasma serotonin level of a fasting state was quantitatively measured by ELISA. Results:
There was no significant difference in the allele frequency between the IBS and the control group, and according to the subtypes of IBS
patients. The platelet-depleted plasma serotonin level was significantly higher in IBS patients than in controls (P<0.05). However, there
was no significant difference in the plasma serotonin level according to the subtypes of IBS or genetic polymorphism of SERT-P.
Conclusions: SERT-P is not a key factor in determining the development of IBS in Korea. Patients with IBS have significantly higher

fasting plasma serotonin levels than controls, irrespective of genetic polymorphism at SERT-P.
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16719] repeat element”} ZA)&=H, 16702] repeat element 5
o] A X repeat element2] AY &2 A Aol 23k 74} o
#7292 SERTS AAL) &84S 243, 10 w2 SERTY
TEY AZEDY AX YR o) dF& F= Ao
aeiA okt

Pata 5°& IBS 32}9] SERT §714 thaAS Lol
FollM, thETT} 1BS SARrzte] fAA8 e B Ao
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& AALRE] AR FoetA Bekar, LSE ol EAL ¢
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sk A7, A7s *éOJ 2 [BS ¥R}l SERT 42 %34
7919 §/S FHAGo] g otgr) wkAh, AR A
A3} IBS EAloll 9lojA SERTY FAE <] Aol §l9le
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1. CHA

) A% d=

2003 395 E1 20043 6¥7HA] FeAETEd A%
AZIAEE W A5 Fez & %‘;E} w23 7]
B2 AAE Fate] 71241 AEs
o] FAHo] e AFEELS ALsAh A dEzTS 56
BEA 379, 94 19%)elden yol(HtxFHAh=
47.6£11.041 93

152419t}

1) 343 -Er“(Genotyping)
L A8 & F32 DNAE &3tk &
A DNA & Oﬂ‘f_‘ Genomic DNA purification kitQ! QIAamp
DNA Blood Midi Kit (Qiagen, Valencia, CA, USA)E AM&-3}%]
o Z2E Foll FHAE B4 A7A 20TollA Basa
t}. 229 genomic DNA pg, 34.6 nM primer (forward 19.7
nM, backward 14.9 nM)E& 0.1 mM dNTP, 10 mM tris. HCL (pH
9.0), 40 mM KCI, 1.5 mM MgCl,7} v]8] 23 PCR Premix
(BIONEER, Taegeon, Korea)E ©|&3t] SFa4 Auts
HSES ST F¥EL ARkE
SE 13), 94T 30%, 61T 30%, 727C 60204 303], 72Tl
A 7% 7t post-elongationS 3+ Foll 4TCE FX 39 53
H FTHEA AAEE BAJEL 100 base pair ladderE EA
A2 AREEt] 2.5% olrtE = AdA 14, 16 repeat’} £
Ae WES Hwstay FAsIYTE AFEE primers stprs;
5-GGCGTTGCCGCTCT-GAATGCS} stpr3; 5-GAGGGACTGA
GCTGGACAACCACATE' "
2) 85 AZEUR &4
A7 iz 2 IBS AR stolg AY HEE RAIRE
AT F o} o] HHME s AHsATt o
271 A, dF AH FA 1583 A4
pm, 4C)3tRL, ¥ FF5HE 35 TAANA ELISA(IBL
74A @8k 70T YEaLe] EaA)

< predenature 94 C

o

Hamburg, Germany) 23 A7
At

3) EASH 24

X test?} ANOVAE AM83ted SERT fraAe] oA
g2 A2EUX7} IBS A2 A7 thz2e zto)7}t 9l
E29} BS 7 oFFolA o)zl slEAe] A B8
ok pkel 0.05 WRkd A9 BASTH R Fofgk Ao F b
=3

IS5 8o MEEY =

A% 242t 329(57.1%), 21Dﬂ(37 5%), 3134(5 4%)O]MJ4 IBS
gxtel M= S8, S/L, LILS A% 27 29%(54.7%), 1978
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(35.9%). 5BOA%)OIATh. Aol mE FAAE WES 4 (gl
ol g1gloH IBS At} A7 YR ALE FAA L5p
g9 o] Aol= ARATHTable 1).

Table 1. Polymorphism of the SERT-P Region in the SERT
Gene (X=0.665 p=0.717) 03
SERT gene SERT-P polymorphism 0 .
Genotype Control IBS
Control (n=56) IBS (n=53)
Fig. 1. Fasting levels of platelet-depleted plasma serotonin in patients with IBS
S/S 32 (57.1%) 29 (54.7%) and healthy subjects.
S/L 21 (37.5%) 19 (35.9%) #p<0.05.
L/L 3 (5.4%) 5 (9.4%)
(ng/mL) *
BSBA A 2} o}do] mE MEE AL $AF 27,08 ]
v 9418 139, AA}e} W) Wl 139t} ofdo) w
1k
B AR Nims AL AR Al S8, SIL, LILS
473(51.9%), 127 (44.4%), 17(3.7%)°]1.oH, Hr] $A)3 < osk
% S/S, S/L, L/IL2 10%(76.9%), 178(7.7%), 278(15.4%)°] %1
om datel WuE] woiFe] A S/S, S/, LILY A5 59 0 ! ! s
(38.5%), 67(46.1%), 2 (15.4%)°] It} IBS HA}o] o}al o] Control IBS-C IBS-D IBS-D/C
W "z ol %’ii’}r/}(Table 2). Fig. 2. Fasting levels of platelet-depleted plasma serotonin according to
subtypes of IBS.
#0<0.05.
Table 2. Polymorphism of the SERT-P Region in the SERT
. . . . 2_
Gene in IBS Patients According to Their Subtypes (x=7.572 (ng/mL) s
p=0.109) Lse ESL
' ELL
SERT gene SERT-P polymorphism
Genotype Diarrhea Constipation Diarrhea- tr
predominant predominant Constipation
(n=27) (n=13) (n=13) 0.5
S/S 14 (51.9%) 10 (76.9%) 5 (38.5%)
O 1
S/L 12 (44.4%) 1 (7.7%) 6 (46.1%) Control IBS
L/L 1 (3.7%) 2 (15.4%) 2 (15.4%)

Fig. 3. Fasting levels of platelet-depleted plasma serotonin according to
genotypes of SERT-P.

2] frolat Aol gglont aTae] vl Ah 4]
oA F2l3kA EtrhFig. 2). SERT 480l nebA

¢

FEA FxBEY F AREIXEHT:ETAHE = 93 AZEY X9 {23 2ol7} gIAThFig 3).
ZT 0.69£0.53 ng/mL, TARE 1.040.78 ngmLE FAE

oA frefatA EkthFig. 1). AEel W}E 7 AlzEdA i s

E Aol7k ilem IBS ofyd me FF AZEUX (T

RFAR}) = WH AE, A A, EEH‘% 77} 0.94 B AT A3 o= Haske g, QoM 1% dix

+0.98 ng/mL, 1.28+0.79 ng/mL , 0.78+0.38 ng/mL 2 7} T % IBS Ao MEZEY el A(serotonin transporter,
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SERT) frzke] th@ Aol o3 2tol7t Q15 FeHA
3L, At ofge] W FAE Y HE Aok 01%1‘:}
a2, QIFHE FHAF Y N ApolE e, §
=9l A% vlZ79) SERT Wﬁ*«l ®EE S/S, SL, LIL
o] Ztz} 57.1%, 37.5%, S4%°led, ¥ Ri'e 7zt
39.5%, 37.0%, 23.5%, HY Hill2e 474 16%, 50%, 34%=
AFTHE s & Ak SArdA 3EA ovdt
298 8% AZEJA7L s ko e 3 A
A HxZE A SERT FHAEd 2 5 AZE
A T3 2ke)7b gldeh &, SERT HAAE L g2l
A= IBS o B dF AREUA ] Fag 95 5t
| &5 AoE AY7d.

SERT Aol = 27)¢] thg A #917F €eiA glom, o
= ¥ WA intron?] 17 037]”"]'01 HHE-31= variable number
tandem repeats (VNTRs)$} 923 vEE-AQ 7] M9 4
P} AFAof SJafA] short(S)g} long(L)] fraatE #d3t=
5'-flanking =78 F-$J(SERT gene-linked polymorphic region)©]
ok AZHVNTR)S] 7158 & deid A AW, FAE
BSel| &g FA=R defA QAL LL, LS, 3 S/S 59
Al 7HA] FRAE R FEE o] F short FEHI(S/S)
2 o] FHZHLS) FHARE LILE viste], MAL 3 el
ol A, A|ZEUY AFFE FARAA, AZEDAY 84
55 o 28 fAAADY o]F ZAR SERT fAAE
whd IBS 8ol 2ozt JeA ol R ma'd w=
9, /8 FAAE Y w7t HAL A 2 HALHH] wd
oA 2R FoJabA WAL old g A=, SIS fr
A2 g o] Aatel] gt o] QAR A&tk FetAth
a9, RkHo R ARZEUe] & 55 F/HIIIHAL &
A i, AREY AFF7E 93 sisFe] wHl AE
IBS ghatoll A Bo] #EEE A Heo] He uh ol o
3 AAHogE Nz‘ﬂx%oi x} q] SERTES 0411]5—].13:1 ;‘qgoﬂ
Z 50l F7HE L AZEY FEA7F 2R EEA,
A e A% WAL 249t Chen 52 SERT +4+ A
FHelA i ABAE 244 W AZED AEFF7 Frolst
Al =Sk, SERT /- FolA e, Asole & +5°] S7Hlt
7h Yselle AR EqrAeHA wa, dnrh ks #F
sted, AABAE 714 Holl S7HE AIZEYUAE 4= AIRE
o] Aol ule} MZEY 832 3PEZZ (down regulation)
S TN WA dFoZ AWsich 1, 2
WA o)A A7 f‘—eﬂ F7H B3 2 A7 2 Camilleri
s
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BA7E glo] SERT-P 14 247} 1BS 2l $83 o
&S ok goget Azt AT H AL 413 IBS
ZkA}ol| A SERT promotor F-$2] 72} o} o] 5-HT3 Z
A o] Fok uhgo] Bd Aojgte Huk 9o 5 F
EHFol stk sl

ARZEYE A7 A9 229 shE of 5% He Ho &
A, YA 95% = Astel] EAlshks 2o2 4 Utk
Ao A BAEE MZEY] 90%< enterochromaffin (EC)
Az, 28 YA 10%e F A4L EAste, &
Aolut o] 38 2ol o] Hute] A5E™ ECAH
A MREdo] FHIE ZHE AZEJS WANEE
FE&A G detsto ] A4 &F Vsl dost=

2 AEEJe BSO e Fa3 93-S vt g
thl AZEUe 4840z A0 404 578 &
A7), 16 714 oA o12He] A EFE =7 A)T) ,17

A AzEd &S JA Al(selective serotonin reuptake
inhibitor) = AFEe] & B3 A7 2 71y Q13w o
€ 54 FANNT" PF AREdS A BE 933
ado] o3l Al&sHA
3 tiAE ot weba, a4

FTEE 8F AZECY] IAHY
HslE oS o AFs] W LY AL $AY
IBS Aol M= A% ARt B 6}04 A% danEy o
F AZEUA7) o RuSo] glon, £3] IBS g4l
g3 A=EYx9 /i dEdva g’
Houghton 9] Ao e HAL 413 IBS A}l H &
B dandy 84 AREd $57 58 43S 2Yg
1 Ea, B AFMe FEA dAandy 2% AzE
27} BN FJehA =9roL), IBS ol wE 8%
AZEDAE 2 #7328 Aol7t gilon, izt
o] HlwA] AL ARG fro et =3kt SERT 73
Ao wEtHE T NZEUX F23 o]z} fIsiTh
Z, 85 AZEYX7} A4 $AE BSEAIAH B B
T A, gerA o g AA $AE IBSAA B B3 Al
ol W21, NZEJC] A5 FIAt= RiES
Féhe gt AzEg?

AR o= &2 glo] SERT FAA3L IBS 3
2 gF AZEUX Y Ta3 938S 3R ghog]e} A7ty
U, IBS 3}, £3] AAl $A48 BSEAAN BEH EF
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S 74 484 ‘;—l IBS $kA}oll A SERT 348 £4
= %l g0 W& 5 AZEUA Y Ao
g Gotrua B A % Y3k At & dh: A
s , 9=} 199; Yol 47.6£11.04])
L J, %x} 277, AA} 269; o], 44.6£1524)
S WO ste] SERTY fxAe] 434S $da4 o
Yuke-S o] 83le] £43519 AL, ELISAZALE &3l 8%
AzEY l% 248ty #ak A% iz SERT 34
A& #EE= S/S, S/, LILY A5 247} 32%(57.1%), 2118
(37.5%), 3W(5.4%)01 2., IBS FAte} A% =z A¢
o A vxo] 2ol YT IBSEHAFA] wWH] &
AF, AL SAE, wtE 22 ofg e wE {F3E o W
T ztole QUSlHh T5A d4auE2g R AREIAE &
Ao A s E=%Th IBS oldel e 3 A2EY
e ZF 3ol Folgk Afole gy, x| HIaA|
AAF AT FoJ8HAl E= 4Tk SERT #-AAF o whef
Me dF AZEYAY {3k Afo|7t ik E&: d=
ol 21o] SERT #2443 IBS #3 2 F AZEUA
o T3 A4S kA ot AAEU, IBS $4), 535

AR} $A8 1BS BAN BEE 83 AZEdAe) 27}
t s B A8 el olsjshet $a8 Are
}\(}j 1—1_];]_.
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