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Tém tiat: Gen TMEMIS (the transmembrane 18) di dwoc bao cdo lién quan dén béo phi & quéan thé
nguoi chau Au, Trung Qudc, Nhat Ban. Tuy nhién, mi lién quan ctia gen nay véi béo phi & ngudi
Viét Nam chua dugc cong bd. Muc tiéu cua nghién cuu 1a danh gia moi lién quan cua rs6548238
gen TMEM18 véi béo phi ¢ tré tiéu hoc Ha Noi. Nghién ciru bénh - chimg duoc tién hanh trén 559
tré (278 tré béo phi va 281 tré binh thuong). Tinh trang dinh dudng cuia tré dugc phan loai theo hai
tiéu chin WHO 2007 va IOTF 2000. Két qua cho thay: ty 1& alen nguy co C & nhom tré béo phi
cao hon so v6i & nhom tré binh thuong (0,964 so véi 0,939, p=0,056); sau khi diéu chinh theo tudi,
gi6i cho thiy c6 méi lién quan giita SNP rs6548238 v6i béo phi & tré trong mé hinh di truyén lin
(tré c6 kiéu gen CC c6 nguy co béo phi cao hon 1,8 14n so véi tré mang kiéu gen TT, CT) va md
hinh cong gop alen C (ting thém 1 alen C 1am tang nguy co béo phi & tré 1,7 1an).

Twr khoa: Béo phi, tré em, gen TMEM18, 1s6548238.

1. M& dau

Béo phi & tré em 1a mot trong nhiing van dé
sttc khoe cong dong duge quan tim nhit hién
nay do hiu qua xdu cia n6 mang lai t6i st
khoé va tdm 1y cua tré [1]. O nudc ta hién nay
ty 1& tré béo phi dang tang lén nhanh chong
dac biét 1a khu vyc thanh thi [2-3]. Béo phi la
mot bénh da nhan té, do anh hudng cua cac
yéu té moi truong [4] va yéu td di truyén
(gen) [5], cling nhu sy tuong tac gilta gen va
moi trudng [6].
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Nghién ctru mdi lién quan cta toan by gen
(genome wide association, GWA) va cac phan
tich tong hop (meta-analysis) dd phat hién
nhiéu da hinh nucleotide don (single nucleotide
polymophism, SNP) & nhiéu gen c6 anh huong
dén cac tinh trang lién quan dén béo ph1 & nhidu
cong ddng dan cu Chau Au, Chau A va Chau
Phi [7-8]. Nhiéu nghién clu ciing cho thdy: do
dac dlem cua tinh di truyén chung toc, su khac
nhau vé& cac yéu té dinh dudng, hoat dong thé
luc, yéu to kinh té - xd hoi ma anh hudng cua
gen d6i véi béo phi & cac quan thé 1a khac nhau
[8-9].

Mot trong nhimng gen dugc bao cdo nhicu
lién quan dén béo phi & cac nghién ciru GWA 1a
gen TMEM IS8 (Transmembrane 18) [7-8]. Gen
TMEMI18 nadm trén NST sb 2, ma hoa cho
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protein xuyén mang TMEMI18 - 12 mot protein
nho, gdm khoang 140 acid amin - lién quan dén
su di cu t€ bao cua té bao tién than than kinh.
Ngoai ra, gen niy con bién hién manh & nhiing
ving ndo lién quan dén diéu hoa luong thirc an
an vao vao diéu hoa niang luong ctia co thé nhu
ving dudi ddi va ndo sau [10].

Rs6548238 1a SNP niam gin TMEMIS8, cb
thé anh huong dén qua trinh phién mi cua gen
TMEM]I8 do anh hudng dén sy két hop cia cac
nhan t6 phién ma [11]. SNP ndy 1a mot trong
nhitng SNP diu tién & gen TMEM18 duoc phat
hién lién quan dén béo phi vao nim 2009 trong
nghién ctru ciia Zhao va cs [12] va cho dén nay
c4c nghién ctru vé anh huéng cua SNP nay dén
béo phi méi chu yéu thuc hién trén dbi tuong
ngudi Chau Au va ngudi da tring [7-9].

Gan day, chung t6i d thanh cong trong viéc
xdy dung quy trinh x4c dinh kiéu gen SNP
1s6538238 & diéu kién phong thi nghiém Viét
Nam [13] va di xac dinh duoc ty 1é kiéu gen va
alen ciia SNP nay 6 tré tiéu hoc Mién Béc ciing
nhu dic diém nhan tric cua tré 0 cac nhém kiéu
gen [14]. Tuy nhién, dén nay van chua c6 bao
c40 nao vé mbi lién quan cua gen TMEMI8 dén
béo phi ¢ tré Viét Nam. Do d6, muc ti€u cia
nghién ciru nay 1a xac dinh médi lién quan giita
SNP rs6548238 gen TMEMI8 va béo phi & tré
tiéu hoc Ha Noi. Két qua cua nghién ctru s& gop
phan cung cap dir liéu vé anh huéng cta gen
TMEMI18 dén béo phi ¢ tré va gop phan cho
viéc cho cong tdc du phong béo phi hiéu qua
ngay ¢ giai doan dau cudc doi.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twong nghién ciru

Str dung thiét ké nghién ctru bénh - chiing
gdm 281 tré co tinh trang dinh dudng binh
thuong (goi tit 1a binh thudng) va 278 tré béo
phi dugc lya chon tur dé tai S¢ Khoa hoc va
cong nghé Ha Noi mi sb 01C-08/05-2011-2
dugc tién hanh tir thang 10 dén thang 12 nim
2011. Tré binh thuong va béo phi duoc phan
loai thoa mén ca hai tiéu chuan cua T6 chirc Y

té thé giéi (World Health Organization, WHO)
nim 2007 va Té chirc hanh dong vi béo phi
qudc té& (The Internatinal Obesity Task Force,
IOTF) ndm 2000. Tiéu chuén loai trir di tugng
nghién ctru 14 nhitng tré dang méc bénh cip
tinh, man tinh hay dang diéu tri rdi loan lipid
mau, béo phi.

Dé tai di duoc Hoi dong Dao dic Vién
Dinh dudng thong qua theo quyét dinh ma sb
12-01/HDDD nam 2011. Bé me cua tré tham
gia nghién ctru duogc cung cap day dua thong tin
vé muc dich ctia nghién ciru va cé gidy dong y
tham gia nghién curu.

2.2. Thu thdp $6 liéu

St dung phuong phap thuong quy dé do cac
chi sb nhan tric gdm tudi, chidu cao, cin ning,
chu vi vong eo, chu vi vong moéng. Chiéu cao
dung duoc do biang thudc c6 do chinh xéc
0,1cm. Can ning duoc do bang can dién tir v6i
dd chinh xac 100g. Vong eo, vong hong dugc
do bang thudc day, két qua tinh bang cm.

2 ml méu tinh mach cia ddi twong nghién
ctru duogc 1dy vao budi sang sau khi nhin doi it
nhit 8 gid. Mau dugc bio quan & 6ng trang
dung dich chéng dong EDTA (ethylene diamin
tetraacetic acid), sau d6 dwoc chia vao ng nho
va bao quan & nhiét d6 -80°C.

2.3. Phuong phdp phan tich kiéu gen

- Sur dung bd kit Winzard® Genomic DNA
Purification (Promega Corporation, My) dé tach
ADN tir té bao mau.

- Phan tich kiéu gen SNP rs6548238 bang
phuong phap RFLP-PCR (da dugc trinh bay ¢
cong bd gan day [13]).

2.4. Phan tich sé liéu thong ké

St dung phin mém SPSS 16.0 dé thuc hién
cac kiém dinh thdng ké. Cac bién dinh luong
dugc kiém tra phan phdi chuin va duogc so sanh
bang kiém dinh Student T test hodc phan tich
phuong sai mot yéu t6 hoic Man-Withney-U
test hodc Kruskall-Walit test. So sanh gitta cac
ty 1& bang kiém dinh y” test hodc Fisher Exact
test. M4i lién quan cua gen dbi voi béo phi
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dugc xac dinh bang phan tich hdi quy logistic.
Gia tri P<0,05 theo 2 phia dugc coi 1a co y
nghia thong ké.

3. Két qua va thio luin
3.1. Bdc diém doi twong nghién ciru

Cac dic diém vé tudi, gidi, nhan tric cla
hai nhom déi tuong nghién ctru dugc thé hién &
Bang 1. K& qua so sanh cho thdy giira hai
nhom binh thuong va béo phi khéng c6 sy khac
nhau vé ty 1¢ gi6i tinh, tudi (p>0,05). Nhom béo
phi ¢6 ty 1€ tré & khu vuc ndi thanh, chiéu cao,
Z score chiu cao theo tudi, can nang, 7Z score
can nang theo tudi, BMI, Z score BMI theo
tudi, vong eo, vong méng, ti 16 eo mong cao
hon dang ké so v6éi nhom binh thuong véi
p<0,0001.

Déi tugng bénh ching cua nghién clru nay
dugc lay tir nghién cliru cit ngang trén 7.750
hoc sinh 31 truong tiéu hoc Ha Noi (13 truong
ngoai thanh va 18 truong ndi thanh). Nghién
clru cit ngang nay cho thy ty 18 tré béo phi &
khu vuc ndi thanh cao hon khu vuc ngoai thanh

[3, 15]. Chinh vi vdy ma khi chon déi twong
cho nghién ctru bénh - chung, ty 1¢ tré & khu
vuc ndi thanh trong nhom béo phi cao hon so
v6i nhom binh thuong (61,9% so véi 52,3%,
p=0,014).

Do mong muén cé su tuong ddng vé dic
diém gidi tinh va tudi cua cac ddi tugng nghién
cuu gitta nhém bénh va nhom ching nén khi
gui thu moi tré tham gia nghién ctru, thu gui
phu huynh xin dong ¥ cho lay mau va khi chon
dbi tuong cho nghién ciru bénh - ching, ching
t6i dd c6 ging chon cac ddi twong thudc hai
nhom binh thudng va béo phi gan co sy tuong
duong nhau vé tudi va gidi tinh theo ty 18 1:1.
Chinh vi 1y do nay ma gilra hai nhom binh
thuong va beo phi trong nghién ctru nay khong
¢6 sy khéac biét vé tudi, ty 1€ gioi tinh (P>0,05).
Mit khac, theo két qua didu tra cit ngang thi ty
1¢ béo phi & nam cao hon & nir [3, 15], do do,
trong nghién cuu bénh - chung ndy ¢ ca hai
nhom (tré binh thuong va tré béo phi) ty 1€ tré
nam déu cao hon so véi tré nit (62,2% tré nam
6 nhom binh thuong va 71,9% tré nam ¢ nhom
béo phi).

Bang 1. Dic diém dbi tugng nghién ctru

Dic diém Nhom binh thuong (n =281) Nhom béo phi (n=278) P

Khu vye sdng ndi thanh (%) 52,3 61,9 0,014
Gi6i tinh nam (%) 62,2 71,9 0,084
Tudi (n3m) 8,1+1,4 8,0+1,3 0,337
Chiéu cao (cm) 125,5+9,0 130,0 + 8,7 <0,0001°
Z-score chiu cao/tudi 0,31 +0,79 0,58 + 0,98 <0,0001°
Can nang (kg) 23,8 (20,8 — 27.4) 38,8 (34,2 —45,7) <0,0001°
Z-score can nang/tudi -0,35 (0,93 —-0,12) 2,62 (2,19 —3,07) <0,0001°
BMI (kg/m?) 15,2 (14,5 -16,3) 23,5 (21,9 - 25,1) <0,0001°
Z-score BMI/tudi -0,26 (-0,85 - 0,27) 2,98 (2,67 — 3,33) <0,0001°
Chu vi vong eo (cm) 52,7 (49,5 — 55,5) 72,1 (68,3 —77.,9) <0,0001°
Chu vi vong méng (cm) 62,2 (61,4 —63,0) 77,9 (77,0 — 78,8) <0,0001°
Ty 1€ eo/modng 0,86 + 0,06 0,94 + 0,05 <0,0001*

So sanh 1y 1é gii tinh giita 2 nhém bdng y’test.

“ Céc bién tudn theo phan phéi chudn dwge biéu dién bﬁng gid tri trung binhxd¢ léch chucfn,p nhdn dwoc tir kiém dinh

Student’s t test.

b Céc bién khéng tudn theo phdan phéi chudn digc biéu dién bing trung binh nhdan (95%CI), p nhdn dwoc tiv kiém dinh

Student’s t test.

¢ Cdc bién khéng tudn theo phan phéi chudn biéu dién bang trung vi (25"-75" percentile), p nhdn dwegc tiv kiém dinh

Mann-Withney U test.
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O tré em, cac chi s6 nhan tric nhu can nang,
chiéu cao, BMI, ty 1€ mo co thé thay ddi theo
tudi va gisi [16]. Do do, hién nay, khi thuc hién
nghién ctru trén cong dong, phuong phap xéac
dinh tinh trang dinh dudng cta tré 1a dya trén 3
chi s6: mot 1 can ning theo chiéu cao (tuc la
BMI), hai 1a chiéu cao theo tudi, ba la can ning
theo tudi. Trong danh gia tinh trang dinh
dudng, mdi chi s6 nay c6 mot ¥ nghia riéng.
Chi s6 BMI thich hop d¢ danh gi4 tinh trang
dinh dudng cép tinh, do d6 st dung trong cac
danh gia nhanh, can thi¢p ngin han. Chi sb
chiéu cao theo tudi phan anh tinh trang dinh
dudng trong thoi gian dai hodc trong qua khu,
do d6 1a chi sb thich hop nhit cho danh gia dai
han vi du nhu trong theo doi anh huodng cuia
diéu kién dinh dudng, hoat dong thé luc, kinh té
x4 hoi. Chi s6 can ning theo tudi phan 4nh tinh
trang thiéu (hodc cin biang hodc thira) dinh
dudng ndi chung, ciing nhu phan anh toc do
phat trién cia tré, khong mang y nghia dic hi¢u
nhu hai chi s trén. Hon nita, trong nghién ciru,
tir nhitng chi s trén, tinh diém Z score cho
phép nhan dinh toan dién hon, dac biét 1a khi so
sanh. Trong nghién ctru nay, chi s6 BMI duogc
sit dung dé phan loai tinh trang dinh dudng tré
binh thudong va béo phi théa man ca hai tiéu
chuin cia WHO 2007 va IOTF 2000. Sir dung
tiéu chuén cua WHO 2007 cho phép tinh duoc
Z score chiéu cao theo tudi, Z score cAn ning
theo tudi va Z score BMI theo tudi tir d6 loai
trir duoc tré suy dinh dudng cac thé thip coi,
giy com, nhe can khoi nghién ciru. Tré béo phi
thuong cé can nédng, Z score can nang theo tu01
BMI, Z score BMI theo tudi, vong eo, vong
moéng, ti 16 eo mdéng cao hon dang ké so véi
nhom binh thuong.

3.2. Ty 1¢é kiéu gen va alen ciia SNP rs6548238
0 tré nhom binh thwong va nhom béo phi

Béng 2 trinh bay két qua vé ty 1& cac kiéu
gen, alen cia SNP nghién ctru & tré tiéu hoc
binh thuong va tré béo phi Ha Noi.

Két qua cho thiy & SNP rs6548238 khong
¢6 su khac biét co ¥ nghia thong ké giira ty 1&
kiéu gen gitra hai nhom binh thudng va béo phi.

Tuy nhién, ty 1¢ alen cé xu hudng khac biét
gitra hai nhom bénh va ching (p=0,056), trong
d6 alen c6 tan s thap (alen T) & nhom binh
thuong cao hon so vdi nhom béo phi (0,061 so
v6i 0,036).

Nghién ctru cua K. Hotta trén ngudi Nhat
Ban [17], nghién ctru cua J. Wang trén nguoi
Trung Quéc [18] va mot sd nghién ciu trén
ngudi Da tring [7-9] déu cho két qua alen lam
tang nguy co béo phi & SNP rs6548238 1a alen
C. O nghién ctru ctia chung t6i trén tré Ha Noi,
ty 1€ alen nguy co (alen C) & nhém tré béo phi
c6 xu huodng cao hon so vdi ¢ nhom tré binh
thuong (0,964 so vai 0,939, p=0,056), chung té
¢6 thé c6 mbi lién quan giita SNP nay véi béo
phi & tré tiéu hoc Ha Noi.

Bang 2. Ty 1¢ kiéu gen va alen SNP rs6548238 ¢ tré
nhém binh thuong va nhém béo phi

Nhombinh ~ Nhémbéo pp

thuong phi
Kiéu gen
CcC 248 (88,6) 258(93,1) 0319
CT 30(10,7) 18(6,5)
TT 2(0,7) 1(04)
Alen
C 526 (93,9) 534 (96,4) 0,056
T 34(6,1) 20 (3,6)

So sanh ty 1¢ giita 2 nhém bang ytest.

3.3. Moi lién quan giita SNP rs6548238 véi béo
phi cua tré

Mdi lién quan giita SNP 156548238 gen
TMEMI18 va béo phi & tré tiéu hoc Ha Noi trude
va sau khi diéu chinh theo tudi, gidi trén mdi
md hinh di truyén gia dinh dugc thé hién &
Bang 3. Két qua cho thiy khi phan tich don
bién, khong phat hién thiy c6 mdi lién quan
giita SNP rs6548238 va béo phi & tré tiéu hoc
Ha Noi & tat ca cac mo hinh di truyén gia dinh.
Tuy nhién, sau khi diéu chinh theo tudi, gi6i lai
cho két qua anh huong c6 ¥ nghia théng ké giira
SNP rs6548238 tdi béo phi ¢ tré ticu hoc Ha
Noi trong mé hinh di truyén 1in va mé hinh
cong gop alen C. O md hinh lin: tré c6 kiéu gen
CC lam tang nguy co béo phi 1én 1,8 1dn so vé6i
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tré mang kiéu gen TT va CT (P=0,05). O mé
hinh cong gop alen, viéc tang thém 1 alen nguy

co C lam ting nguy co béo phi & tré 1,7 lan
(P=0,05).

Béng 3. Mbi lién quan giira SNP rs6548238 va béo phi ¢ tré em tiéu hoc Ha Noi

o . N Phan tich don bi¢n bicu chinh theo tudi va gidi
M hinh di truyén OR (95% CI) P OR* (95% CI) P¥
Troi
TT 1 1
CT+CC 2,0(0,2—22,0) 0,576 2,1(02-23.9) 0,540
Dong troi
TT 1 1
CT 12 (0,1 - 14,2) 0,885 1,3 (0,1 - 15,0) 0,856
cC 2,1(02-23,1) 0,551 23(02-254) 0,508
Siéu troi
TT+CC 1 1
CT 0,6 (03— 1,1) 0,079 0,6 (0,3 — 1,0 0,064
Lan
TT+CT 1 1
CC 1,8 (0,9 3,0) 0,061 1,8(1,0-33) 0,05
Cong gop alen C 1,7(09-29) 0,061 1,7(1,0—3,0) 0,05

P nhdn dwoc tir phan tich héi quy logistic. )
P* nhdn duoc tir phdn tich hoi quy logistic da bién.

Gen TMEMI8 nam trén NST s6 2 & vi tri
p25.3, 1a gen co tinh bao ton cao giita cac loai
[7, 8]. TMEMI8 ma hoda cho protein xuyén
mang 18 (TMEM18) lién quan dén sy di cu cua
té bao gdc than kinh va didu tiét noi can bang
ning lwong [10]. Tuy nhién co ché phan tir vé
su hoat dong cua protein nay trong didu hoa
ning lugng tir d6 anh huéng dén béo phi van
chua duogc lam sang ro. Nghién cuu trén chudt
dd ching minh dugc mdi twong quan chit giita
mirc d6 biéu hién cua gen TMEMI8 & ving vo
ndo trude tran voi khdi lwong chudt [19].
Nhitng nghién ctru trén nguodi moi dung &
nhing béo cdo vé mdi lién quan cua bién dj gen
TMEMI18 va béo phi qua nghién ctru bénh -
chung [17, 18].

SNP rs6548238 nim cach gen TMEMIS
khoang 30kb vé phia dau 3’. SNP nay c6 thé
anh huong dén qua trinh sao mi ciia gen
TMEM]18 do anh hudéng dén su két hop cua cac
nhan t6 sao mi hodc nhan t cing diéu hoa qua
trinh sao ma, tuy nhién co ché cu thé cia qua
trinh nay hién van chua biét [11]. Nghién ctru
trén ngudi cho thiy SNP nay lién quan dén béo
phi va dic diém nhan tric ciia tré em Chau Au

[20], Thuy Pién [10]. Nghién ctru cia Wang va
cs nam 2012 [18] trén tré Trung Qudc cho thiy
SNP rs6548238 lién quan dén béo phi & tré nam
ma khong lién quan & tré nit, ching to su biéu
hién ctia gen nay chiu sy anh hudng cia yéu t6
gioi tinh.

Trong nghién ctru ndy, sau khi diéu chinh
theo tudi va gidi tinh cho két qua anh hudng
cia alen C dén béo phi ¢ tré (OR*=1,7;
p*=0,05), chimg t6 mdi lién quan giita SNP
1$6548238 va béo phi & tré tiéu hoc Ha Noi chiu
anh hudng ciia tudi va giéi.

Do ty 1€ tré béo phi ¢ Viét Nam dang gia
tang nhanh chong, hon nita trén 50% tré béo phi
s& duy tri tinh trang thira can nay & tudi truong
thanh [21]. Chinh vi vdy, nhitng nghién ctru vé
cac yéu t6 nguy co bao gdm nhing yéu t6 moi
truong, di truyén va sy tuong tac gitta cac yéu
t6 nay dén béo phi 1a rat can thiét cho cong tac
du bao va phong tranh béo phi. Nghién ctru cia
chung t6i 1 nghién ctru dau tién cong bd vé anh
huong clia SNP rs6548238 dén béo phi & tré em
Viét Nam. Tuy nhién, nghién cttu cling cAn mé
rong hon vé dbi twong nghién ctru (khu vuc
song, ltra tudi) va phan tich anh huong cia
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nhidu SNP trén nhiéu gen, ciing nhu su tuong
tac gilta cac SNP d6 vdi nhau va voi yeu t6 moi
truong song, tir do s€ gitip o birc tranh tong thé
vé nhimg yéu t6 nguy co dén béo phi ¢ nguoi
Viét Nam.

4. Két luan

Nghién ciru vé anh huéng cia SNP
1s6548238 gen TMEMI8 dén béo phi ¢ tré tiéu
hoc Ha Noi cho két qua: ty 1& alen nguy co
(alen C) ¢ nhém tré béo phi c6 xu hudng cao
hon so v&i & nhom tré binh thuong (0,964 so
voi 0,939, p=0,056); sau khi phén tich hdi quy
logistic da bién, diéu chinh theo tudi, gii cho
thay c6 mdi lién quan gitra SNP rs6548238 voi
béo phi ¢ tré tiéu hoc Ha Noi trong mé hinh di
truyén lin va md hinh cong gop alen C. O md
hinh 1an: tré ¢6 kiéu gen CC lam ting nguy co
béo phi 1én 1,8 1an so vé6i tré mang kiéu gen TT
va CT (p=0,05). O md hinh cong gop alen, viéc
tang thém 1 alen nguy co C lam ting nguy co
béo phi & tré 1,7 1an (p=0,05).

Loi cam on

Nghién ctru dugc sy tai tro cia S¢ Khoa
hoc cong nghé Ha Noi véi dé tai ma sé 01C-
08/05-2011-2 va su tai trg cia Bo Gido duc va
dao tao véi d& tai ma s6 B2018-SPH-50.
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The Association of Single Nucleotide Polymorphism
Rs6548238 in TMEM 18 Gene with Obesity
in Hanoi Primary School Children

Le Thi Tuyet, Duong Thi Anh Dao

Hanoi National University of Education, 136 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: The transmembrane 18 gene (TMEMIS8) has been found associating with obesity risk in
European, Chinese, and Japanese descents. However, the contribution of TMEM 18 gene to obesity in the
Vietnamese population has not been fully described. The purpose of the present study is to evaluate the
association of rs6548238 TMEM18 gene with obesity in Hanoi primary school children. A case-control
study was conducted on 559 children aged 6-11 (278 obese cases and 281 normal controls). The nutrition
status of the children was classified using both the criteria of International Obesity Task Force 2000 and
World Health Organization 2007. The results showed that the prevalence of risk allele (allele C) was higher
in obese group than that in normal group (0.964 vs. 0.939, P=0.056). After adjusting for age, sex, there was
an association between SNP rs6548238 and obesity in the children of the recessive model (the children
with CC genotype had 1.8 times higher risk of obesity than the children with TT and CT genotypes) and of
the additive (per allele C) model (one allele C increased the risk of obesity by 1.7 times).

Keywords: Obesity, children, TMEM 18 gene, rs6548238.



