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Figure 1. Sibutramine acting mechanism
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A a9 A&AZITH(Figure 1). Sibutramine < 5-HT <} NA ¢ &A &
ZXAZ4 B oyt HlEl-ol=dER A, dub-ot=gigd
TEA, 512, 5-H12¢ FEAC EAE F7MA AT Ha aE
Uepdtt P o]21dk &3} wjEo] sibutramine & AWEF 9
orlistat ¥ 7 @A AAHeRE 7PF ®el AEHL U=
HIREX g4 oFE F9] shutolt.

5-HT2c &A= X chromosome ©] q24 band A8kl 9lomH
sibutramine <& 5-HT2c F&A A4S F7/MAA AT TLradsE
Uelg=dl 5-HT2c +8A7F AAE HAo A5 vksixn 2 &o]
Zolx ™ ) 5-HT2c 584 Z3A clizapine, olanzapine 59 3

HoES AMEShe A FEEo® HRte] A7|A @

L-Tryptophan

5-HIAA

/ 5-HT %

= K ) Reuptake

% Reductil works here, 5-HT
blocking the re-uptake
of serotonine

W b bV
S A A

Postsynaptic Tissue

Figure 1. Sibutramine acting mechanism. These two neurotransmitters,
noradrenalin and serotonin, are highly active in the region of the brain
known as the hypothalamus. The hypothalamus is known as the satiety center
of the brain. Inhibition to the reuptake leads to changes in levels of
noradrenalin and serotonin, thus, inducing a feeling of satiety.
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FPolsdlE =Asta AEHF AFOGUD9 sty g ol

=9 H)(waist-hip ratio, WHR)ES 4F=3}9ic}.
BMI = Body weight (Kg)/Height (m?)
. Assy X8 &34

10 A13F o] 524 & Adste] €4 TEd2dHE, S84,
= W (enzymatic colori
|(Hitachi 747, Daiichi,
Tokyo, Japan)Z 3 A 94 Olympus — AU640),
Daiichi, Tokyo, Japan) ¥ %5 A3t A=
ZH~HES Fridewald 3215 o83t A=l on, a5
Al @4 A<EAT Cpeptide & FAF B SHH (Immulite
2000, ECIA, DPC, LA, US.A)E AMgste FA3oAch.
agar Fed WA (Variant 11, Bio-Rad, U.S.A) X
FE Al (747 automatic analyzer, Hitachi, Tokyo,

Japan)S A3t

-metric method)& o] &3k 25 &2

ol
Q‘L
bav
k1
Ho
Ac) \1

Aded AR 53

&l A9rAdol AEFEE= HOMA-IR (homeostasis model

assessment index for insulin resistance)= AF&3}% T},

HOMA-1R = =% (mmol/L) X 1<% (U/mL)
22.5




9 AolA ALgstE Zmgs A&De FH A ALs

T3 Tt
2. DNA &4
(1) Genomic DNA Isolation
sixlz2 5 Ad 5nl & EDTA tube ol 2§ 8o] QIAamp DNA

blood mini kit (QIAGEN, Valencia, CA, USA)ES o]&3}¢]

genomic DNA & FZ3}t}. 71xAZ] genomic DNA & B ¥

SHFN =wo ®BF FRAE FHI} F 20T
H A5t

(2) DNA genotyping

SNP 759 o] FTHE % primer & ©FI Fo]
A ZarAet V.

Forward Primer

- CAGGAAACAGCTATGACC
Reverse Primer

- TGTAAAACGACGGCCAGT

o] 9 X+ single strand conformational polymorphism
(SSCP) w4=& &3l A™salrt. 22 PR 242 45

ng °] gDNA 7} 90+ 1uL D.W., PCR premix (1 U Tag DNA

8



polymerase, each dNTP 250 uM, Tris-HCl 10mM, KC1 40 mM,
MgC12 1.5 mM)(BIONEER, Seoul, Korea), sense primer 10
pmole, antisense primer 10 pmole, D/W 15 yL & < volume
o] 20 uL 7} HA sko] wk-g& 1 YskATh. PCR condition

2 HESZRtN S 96C 5 ®3F 7FE3ste] template DNA &

olo

GAA R WA AL o] FHE WS 96TolA 5%, Ajt
(annealing)& 53TolA 5%, A% (extension)= 60T ol A]
30 = T AAst=s g F71E dAsta, 30 77] S
DNA & FFF 5 AT A& 72CoA 7 23t

A AT

QIAquick PCR purification kit (QIAGEN, Valencia, CA,
USA)S o]&€3] PCR product = purification 3}l
purification sample 1 pL & 0.9% agarose gel Ol
electrophoresis A]# band & &<13}5lt}.

ZZ=3 PCR product & ABI Prism 3100 genetic analyzer
(APPLIED BIOSYSTEMS, Foster city, CA, USA)E ©]&35}¢

direct sequencing < Ak},
vl SAAE

5-HT2¢ & A7} X chromosome © $IA3ta A& FAAZ
A FA ST A2} AT o R vro] H skl o
BE 259 FA+= SPSS (Windows version 12.0, SPSS Inc. IL,
USH)E o83l #45 Adsiadn.  7l=8A4A  #e
BatxEAz, HER yepdlon Al #dRe AxRs

g A ;S HASY ALEeTE.  Sibutramine X &



AFo] W] HFAo] #A3F TFHe We 9 vkgFit

RS- & Yro] 4% vl independent sample t-test &

ol-gsto] EAEFqTE. DNA A g el el mE

O3] W HuE 8] AT WIFE TE WMTE
£

AFE3L & Post Hoc test = Scheffe test =
Mann-Whitney test, Kruskal-Wallis test & A}&3}t}.

pvalue 7} 0.05 MRl A9 BARHoR folg 2ol

Ade Aoz AFsort.
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Table 1. Clinical characteristics & laboratory data of the patients

Non-responder Responder p-value

(n=40) (n=18)
Age (year) 51.9 £ 12.7 47.3 £ 12.0 0.193
Height (cm) 163.8 £ 8.0 160.5 £ 7.3 0.122

T.chol (mg/dl) 189.6 £ 44.2 184.2 £ 36.4  0.644

TG (mg/dD) 176.3 £ 121.7 174.7 £ 111.6  0.986
HDL (mg/dD) 48.1 = 12.0 46.7 £ 12.0 0.680
LDL (mg/dl) 106.4 £ 35.5 102.5 £ 33.5  0.688

Glucose (mg/dl) 126.4 + 33.8 112.4 = 37.9  0.155

FFA (umol/L) 540.0 £ 224.2  389.0 £ 55.1  0.288

Insulin (uIU/mL) 11.8 £ 9.3 13.9 £ 9.1 0.538
C-peptide (ng/mL) 2.8 £ 1.6 3.5 1.5 0.314
HbAlc (%) 7.1 £ 1.5 6.7 £ 1.4 0.479
HOMA-IR 3.7 £ 2.7 4.2 £ 1.7 0.612

(mmol/L x nIU/mL)

Data are expressed by mean T S.D.. 7.chol: total cholesterol, TG: triglyceride,
HDL: high density lipoprotein, LDL: low density lipoprotein, FFA: free fatty acid,
HOWA-IR: homeostasis model assessment index for insulin resistance
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2. DNA 4 23

5-HT2¢ F&A°e FdA P8 dotir] ¥ste] X band 24 &
3709 loci ¢ -995, -759, -697 €] sequencing ©] z}lo]E H]w &} T},
-995 9} -759 += complete linkage disequilibrium o] TAE Ho|i
A0 DNA sequencing o] A3 tha F9F ZthH(Table 2).

Table 2. 5-HI2c sequence variants in the genetics of the patients

-995 =759 -697
Wild type GG CC GG
polymorphism GA or AA CT or TT GC or CC

A adenine, G: guanine, C.: cytosine, T- thymine

13



3. DNA €A b3 Ao W& sibutramine X & &39] vn

7b. @A dAE

Table 3. Genotype-dependent weight loss in men, —-995/-759/-697

all G/C/G A/T/C
n 17 16 1
Age 48.1+14.5 47.5 + 14.2 59
Height (cm) 172.0+4.4 172.4 = 4.7 176
Weight (kg) 91.1+12.7 90.1 + 13.2 93
BMI (kg/m") 30.4+3.6 30.2 £ 3.7 30.2
Wt.loss(kg) 2.7+3.1 2.7 + 3.1 2.7
Wt.loss(%) 2.913.1 2.8 £ 3.1 2.8
>5%Wt.loss (n) 3 3 0
<5% Wt.loss (n) 14 13 1

Data are expressed by mean X S.D..BWI: mody mass index, Wt: weight, A: adenine,

G guanine, C: cytosine, 1. thymine

14



3. 97 #AZ

(1) -995/-759 FAA IJA Zz+e] vl

~995/-759 loci ©] A7 Tha4e] Wslo] nhe Aol ol

7], E5A, BMI 2 sibutramine o] AT 7 AL Hol3k

ko] 7F At (Table 4).
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Table 4. Differences in changes in Wt.loss based on —-995/-759
individual polymorphism

All GG/CC GA/CT AA/TT pvalue

n 41 32 6 3

Age(year) 51.4 £ 12,1 53.4 +£ 11.0 41.5 +£ 12.8 50.0 = 16.1 0.083

H?Igl)lt 158.6 + 4.5 158.3 + 4.5 159.8 + 5.2 160.0 + 3.0 0.652
cm
Wzl{gl)lt 71.1 + 8.9 69.5 + 8.3 75.6 + 9.1 79.3 + 10.1 0.071
g
BMI
982429 277 £ 29 274+ 1.5 295+ 4.0 0.091
(kg/m*)
Wt.loss
27+ 25 26+26 23+14 50436 0.278
(kg)
Wt.loss
G 3B EB4 BT 36 3.0+ 19 61+45 0.3
0
>
o . 16 13 1 2
loss(n)
0.323
5 Wi,
e 95 19 5 1
loss(n)

Data are expressed by mean * S.D..BWI: mody mass index, Wt: weight, A: adenine,

G guanine, C: cytosine, 1. thymine

16



(2) -995/-759 wild type 3} variant type & B

-995/-759 & 2 HWHY=Z wild type (GG/CC)Z} variant
type(GA/CT + AA/TT) = UF3E wWe dyolo] 9o variant
type ©o] ¥ O 3> A7E HSow FFA Z BMI o

variant type ©] & O H|W3F A4S H I TH(Table 5).

Table 5. Differences in changes in Wt.loss between wild type and

variant type on —-995/-759 loci

GG/CC GA/CT + AA/TT p-value

n 32 9
Age(yrs) 53.4 £ 11.0 44.3 £ 13.6 0.046
Height (cm) 158.3 £ 4.5 158.2 £ 4.4 0.353
Weight (kg) 69.5 + 8.3 76.9 £ 9.0 0.025
BMI (kg/ m") 21,7 £ 2.9 28.1 £ 2.5 0.037
Wt .loss(kg) 2.6 £ 2.6 3.2 £ 2.5 0.495
Wt.loss(%) 3.7 £ 3.6 4.0 £ 3.1 0.826

>5% Wt.loss(n) 13 3
0.503

<5% Wt.loss(n) 19 6

Data are expressed by mean X S.D..BMI: mody mass index, Wt: weight, A’ adenine,

G-

guanine, C. cytosine, T: thymine

17



(3) -697 §AA FA Z4Z+9] wild type ol g v
-697 loci 9o FAA Aol Fitol wal variant type 9

GC o] wild type ¢ GG X T v 9Hel A7ALS HATHTable
6).

Table 6. Differences in changes in Wt.loss based on -697 individual

polymorphism
GG GC CC pvalue
n 30 8 3

Age (yrs) 53.3 £ 10.3 44.8%+ 15.9 50.0% 16.1 0.205
Height (cm) 158.4 + 4.5 159.0+ 5.0 160.0£ 3.0 0.827
Weight (kg) 68.5 £ 6.4 77.9%+ 12.0 79.3% 10.1 0.005
BMI (kg/m) 27.3 £ 2.1 30.8%f 3.9 30.9% 2.8 0.001
Wt.loss (kg) 2.8 £ 2.4 1.4+ 2.1 5.0 3.6 0.086
Wt.loss (%) 4.1 £ 3.4 1.8% 2.8 6.1 4.5 0.135
>5% Wt.loss(n) 13 1 2

0.168
<5% Wt.loss(n) 19 5 1

Data are expressed by mean X S.D..BNI: mody mass index, Wt: weight, A: adenine,

G- guanine, C: cytosine, 1. thymine

18



(4) -697 A=A P49 wild type ol A vl

T8 -995/-759 loci oA AW AAHE Z HYE wild
type ¥} variant type &2 o] HWE & AFol= 9

AdE AFAE A E3FYTHTable 7).

Table 7. Differences in changes in Wt.loss between wild type and
variant type on -697 locus

GG GC + CC p-value

n 30 11
Age 53.3 = 10.3 53.6 = 11.4 0.472
Height (cm) 158.4+ 4.5 160.6 = 4.4 0.100
Weight (kg) 68.5 £ 6.4 72.7 £ 8.6 0.485
BMI (kg/m") 27.3 £ 2.1 28.1 £ 2.6 0.944
Wt.loss (kg) 2.8 £ 2.4 3.32 £ 2.0 0.392
Wt.loss (%) 4.1 £ 3.4 45 + 2.8 0.435

>5% Wt.loss(n) 13 3
0.217

<5% Wt.loss(n) 19 6

Data are expressed by mean & S.D..BWI: mody mass index, Wt: weight, A: adenine,

G guanine, C: cytosine, 1. thymine

19



(5) -995/-759, -697 haplotype 2.2 H|nL

il

SHT2c &A°] FHA ¥4 = haplotype S8 HL
Fs w -697 loci ©] wild type & ¢ AE5c] @ HT
AL Ben F8 HEA L haplotype variant (AA/TT-CC)7}
sibutramine X|& ¥ A|Fo] °u A TiE AHE Holn

UAATHTable 8).

o
il
zr

P>
filo

Table 8. Differences in changes in Wt.loss based on -995/-759, -697
haplotype individual polymorphism

GG/CC-GG GG/CC-GC GA/CT-GC AA/TT-CC p-value

n 30 2 6 3
Age 53.3£10.3 54.5+26.2 41.5+12.8 50.0+16.1 0.177
Height (cm) 1568.4+4.5 156.5£5.0 1569.8+5.2 160.0£3.0 0.756
Weight (kg) 68.5%£6.4 84.5+21.9 75.7x£9.1 79.3£0.1  0.006
BMI (kg/m") 27.3%£2.1 34.4£6.9 29.5%£2.3 30.9+2.8  0.000
Wt.loss(kg) 2.8+2.4 -1.5%0.7 2.3x1.4 5.0£3.6 0.025
Wt.loss(%) 4.1£3.4 -1.7£1.7 3.0£1.9 6.1£4.5 0.072
>5% Wt . loss(n) 13 0 1 2

0.291
<5% Wt .loss(n) 17 2 5 1

Data are expressed by mean X S.D..BUI: mody mass index, Wt: weight, A: adenine,

G- guanine, C: cytosine, 1. thymine
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chromosome 9] 24 band o YA st Y= Ao Z o] FA=} o}
FAo]l o™ o] FAR2] regulatory & putative transcription 2
As7E A Aol el W Ao S ATl M Tecott
5ol 5-HT2c +&A FHAe] a7t A2 HolA 2 &5 A
atA] Fotal AL wolA A= H|Rto R dHT o] g FH ol A
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Holm -995 locus oA -AA &27& HolH -759 locus oA -TT
2718 Hole ZFE HUTh -697 locus & ©] F loci & 5HA
FHE variant F¥= HATH A2 variant type o thall thFE
RO AT FEFRY AR FFE gotRsked 28R A
HHE W -697°)A wild type (GG)o] variant type (GC or CC)el] H]3j
g H|RSE A& H oy sibutramine 9] &¥e] FpolE gldloH
-995/-759, -697 9] haplotype oA wild type (GG/CC-GG)o]
variant type XU @ BTl F3  HIPAC  variant type
(AA/TT-CCO)o] o]y HEAC variant type XU} sibutramine ¢ X
E 5 Aol 9v dA FFE 24AE Bk a2y o]of sdst
= old AFAE type o n F7F 29Hol HXA| ggob AR o] AT
Adte] g AT F=rhal B3 ofHrt o] AT Ao AFAEE
Fol7] AeiMe FF AT S o Bo] EopA ofo tig A+ A}
£ s oF st thE dATolA e ZA3E A¥EW 5HT2c
&AM T allele 7} ItthstA A9 Aol H|alA] 82 A}
oA o ol AHATE ATV Ak PV g olek fAlE A
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Abstract

Gene polymorphism of 5-HT2c¢ receptor influences on the

therapeutic effects of sibutramine to obesity

Ji eun Yoon

Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Kyung Rae Kim)

Objective: People with obesity are at greater risk of hypertension,
type 2 diabetes and dyslipidemia than general population. Weight
loss in obese patients improves cardiovascular risk factor and
reduces mortality and morbidity. Sibutramine is now world-widely
used anti-obesity drug for weight loss. In this study, we evaluated
the differences of therapeutic effects of sibutramine according to

gene polymorphism of 5-HT2c¢ receptor.

Methods: The samples were acquired from 58 obese patients with BMI =
25 kg/m’. All patients’ anthropometric and chemistry data were
obtained. They all received medication therapy of sibutramine 10 mg

for 12 weeks. Genomic DNA was isolated from a whole blood sample and
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analyzed for the polymorphism of 5-HT2¢c receptor. And the
relationship of 5-HTZ2c receptor polymorphism and weight loss effect

of sibutramine was evaluated.

Results: A definition of weight loss is generally regarded as more
than 5% weight loss of basal body weight and a group of success of
weight loss was named as responder group. Baseline anthropometric
and chemistry data (age, sex, height, weight, lipid profile, glucose,
free fatty acid, insulin C-peptide, HbAlcand HOMA-IR) were not
significantly different between two groups (responder vs.
non-responder). All DNA were analyzed on three loci (=995, =759,
-697), and each locus was evaluated for the relationship between wild
type & variant type and responder & non-responder. From these results,
the possibility that -697 locus polymorphism has a relationship with
obesity cannot be excluded. And homozygous haplotype of 5-HTZ2c
receptor polymorphism has a tendency of correlating with easy weight

loss.

Conclusion: We suggest that homozygous haplotype of 5-HTZ2c
receptor polymorphism (AA/TT-CC on -995/-759, -697 loci) has a
tendency of correlating with easy weight loss on obese patients
using sibutramine. But the number of patients enrolled in this study
is thought be small, therefore a larger cohort study will be needed to
validate our study.

Key Words: Obesity, Sibutramine, 5-HT2c¢ receptor polymorphism
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