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SNP rs9936609 in FTO gene has been reported to be a genetic factor
associated with obesity in humans. However, this association is not
uniform across different races. The aim of the study was to analyze the
association between SNP rs9936609 in FTO gene and weight, height in
Hanoi preschool children. A case-control study was conducted on 751
preschool children (2-5.5 years old, 550 boys) with 471 normal weight
children (weight-for-age Z-score range from -2 to 2 SD) and 160
overweight children (weight-for-age Z-score > 2 SD), 595 normal height
children (height-for-age Z-score range from -2 to 2 SD) and 150 overheight
children (height-for-age Z-score > 2 SD). Using PCR-RFLP method to
genotype rs9939609. The results showed that the overweight had a higher
frequency of A allele than the normal group (0.28 vs. 0.2, P = 0.003).
There was a relationship between rs9936609 with children’s weight,
children with genotype AT or AA had a higher risk of overweight than
children with genotype TT, specifically: in girls OR = 2.6 (95%CI = 1.2-
5.5), in boys OR = 1.7 (95%CI = 1.1-2.5). However, the study results did
not detect a relationship between rs9936609 and the height of children. The
study provides data for prediction the risk of overweight and obesity in
children at an early stage by genetic analysis.
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SNP rs9936609 gen FTO di duoc bao c4o 1a yéu té di truyén lién quan
dén béo phi & nguoi. Tuy nhién, mdi lién quan nay khong dong nhét ¢ cac
chung toc khac nhau. Muc tiéu cua nghién cau la phan tich mai lién quan
gira SNP rs9936609 trén gene FTO dén can nang va chiéu cao cua tré
mam non Ha Noi. Nghién ctu bénh chung dwoc tién hanh trén 751 tré
mam non (2 - 5,5 tudi; 550 tré nam) véi 471 tré ¢6 can ning binh thuong
(Z-score cén nang theo tudi trong khoang -2 dén 2 SD), 160 tré thira can
(Z-score can ning theo tudi > 2 SD), 595 tré ¢d chiéu cao binh thwong (Z-
score chiéu cao trong khoang -2 dén 2 SD) va 150 tré c6 chiéu cao trén
binh thuong (Z-score chiéu cao theo tudi > 2 SD). Phan tich kiéu gene
rs9939609 bang phuong phap PCR-RFLP. Két qua cho thay nhém tré thira
can c6 tan sb allele A cao hon nhém binh thuong (0,28 so véi 0,2; P =
0,003). C6 mébi lién quan giira rs9936609 vai can nang cua tré, tré mang
kiéu gene AT hoidc AA c6 nguy co thira cAn cao hon tré mang kiéu gene
TT, cu thé: & tré nit OR = 2,6 (95%CI = 1,2-5,5), ¢ tré nam OR = 1,7
(95%CI = 1,1-2,5). Tuy nhién, két qua nghién ciru chura phat hién méi lién
quan gitra rs9936609 dén chiéu cao cua tré. Nghién ctu 1a co sé cho xay
dung phuong phap du bao nguy co thira can, béo phi ¢ tré ngay tur giai
doan sém bing phan tich kiéu gene.
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1. Giéi thiéu

Can nang, chiéu cao 1a mot trong cac chi s6 nhan trac khéng chi phan anh kha ning lao dong
ma con cho thay su can ddi giira cac phan co thé, ciing nhu nguy co vé stuc khoe va tinh trang
dinh dudng cua co thé. To chac Y té thé gioi (WHO) da chi ra rang can nang, chiéu cao 1a mot
trong nhiing chi s6 phan anh kha nang sinh truéng cia tré. Dya vao chi s6 can nang, chiéu cao c6
thé danh gia dic diém tinh trang dinh dudng cua tré 1a binh thuong hay thira can; béo phi; suy
dinh dudng thé nhe can, thap coi hay gay com [1].

Chiéu cao, can nang cua tré |a tinh trang chiu anh huong bai nhiéu yéu t, trong d6 c6 yéu to
di truyén va méi truong [2]. Néu xac dinh duoc nhitng gene c6 vai tro trong sy phat trién can
nang, chiéu cao & tré thi co thé du doan sém duoc sy phat trién thé luc cua tre, tir do co nhiing
bién phép can thiép kip thoi dua trén ché d6 dinh dudng va luyén tap dé mdi ca nhan cé thé co
than hinh téi wu nhét - dap ng yéu cau stc khoe cho hoc tap va lao dong.

Trong nhiing gene duoc bao cdo 1a co lién quan dén can nang, chiéu cao o tré em, gene FTO
(Fat mass and obesity associated) dugc xem la mot trong nhiing gene ¢c6 mirc do anh huéng I6n
dén sy phéat trién can niang, BMI cua tré em trén nhiéu chung toc khac nhau [3], [4]. Gene FTO
ma héa cho mot enzyme ¢ vai tro sira chita va cai bién nucleic acid, ngoai ra con tham gia vao
qua trinh trao ddi acid béo. Gene FTO biéu hién manh & ving dudi doi va mirc d6 biéu hién cua
protein FTO anh huong toi hanh vi an udng, s¢ thich lya chon thirc dn va cam giac thém an [5].
Pa hinh don nucleotide rs9939609 (T/A) tai vi tri chr16:53786615 (GRCh38.p12) nam ¢ intron 1
thuoc gene FTO c6 thé anh hudng dén biéu hién cua gene nay [6]. Nhiéu nghién ctu di chimng
minh ngudi ¢ kiéu gene AA c6 trong luong co thé cao hon va nguy co béo phi cao hon so Vi
nhitng ngudi khong mang allele nguy co [6]-[9]. Tuy nhién, ciing c6 mot sb béo céo chua phat
hién thidy méi lién quan ciia SNP dén can ning va tinh trang dinh dudng cua tre [6], [7], [10].
Giai thich cho diéu nay la do biéu hién cua gene khac nhau ¢ cac quan thé khéac nhau, phu thuoc
vao lta tudi, giGi tinh va sy twong tac cia méi trudng séng. Muc tiéu caa nghién cau Ia tim hiéu
mbi lién quan giita SNP rs9939609 trén gene FTO véi can nang, chiéu cao ¢ tré mam non Ha
Noi. Két qua nghién ciru gilp cung cap dir liéu cho viéc nghién ctru anh huong cua gene dén
chiéu cao, can ning ¢ tré, tir 46 gop phan du doan sém tinh trang dinh dudng & tré em mam non.

2. Phwong phap nghién ciru

2.1. Doi tuwgng

Dbi trong nghién ctu 1a 751 tré mam non Ha Noi (2-5,5 tudi; 550 nam) dugc ldy tir dbi trong cua
dé tai Bo GD&DT mi sb B2018 - SPH50. Pé tai da dugc Hoi dong Pao duc Vién Dinh dudng thong
qua quyét dinh so: 343/VD-QLKH ngay 27 thang 7 ndm 2018. B6 me cua tré tham gia nghién ciu
duoc cung cap day du thdng tin vé muc dich ctia nghién ciru va c6 gidy dong y tham gia nghién ctu.

Xac dinh diém Z-score can ning theo tudi, Z-score chiéu cao theo tudi theo tieu chuan cua
WHO nim 2006 [1]. Tiéu chuan loai trir dbi twong nghién ctu 13 nhiing tré dang mac bénh cép
tinh, man tinh hay dang diéu trj rdi loan lipid mau, béo phi.

Tré dugc chia lam cac nhém nghién ciru bénh - chirng dura vao cac chi tiéu Z-score khac nhau:
nhom chang cé gi4 tri Z-score trong khoang -2 SD dén 2 SD, nhém bénh cé gia tri Z-score > 2.
Ddi véi phan tich anh huong cua rs9939609 dén can ning, tré dugc chia thanh nhom binh thudng
(n = 471) va nhom thira can (n = 160). Déi vai phan tich anh huéng cua rs9939609 dén chi tiéu
chiéu cao, tré dugc chia thanh nhom binh thudng (n = 595) va nhém cao (n = 150).

2.2. Thu thdp sé ligu
Céc chi s6 nhan tric gom tudi, can nang, chiéu cao dwoc do theo phuong phéap thuong quy cia
Vién Dinh dudng Quoc gia.

2.3. Phan tich kiéu gen
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Tré duoc lay té bao niém mac ma va thuc hién tich ADN bang bo kit Thermo scientific theo
huéng dan cia nha san xuat. Phan tich kieu gene rs9939609 bang phuong phap PCR-RFLP theo
phuong phap da cong bo [11].

2.4. Phan tich sé ligu

So sanh giita cac ti I¢ bang kiém dinh Chi square test. Méi lién quan giita cac kiéu gene di
Vvéi can ning hoic chiéu cao duoc phan tich bang phuong phap hdi quy logistic don bién va da
bién. Céc kiém dinh thong ké duoc thyc hién trén phan mém SPSS 16.0. Gia tri P < 0,05 theo 2
phia duoc coi 14 c6 ¥ nghia thong ké.

3. Két qua va ban luan
3.1. Anh hwong ciia SNP rs9939609 dén can ngng cia tré mam non

3.1.1. Phdn bé kiéu gene va tan sé allele ciia SNP rs9939609 ¢ tré binh thuong va thira cin

Ti I¢ kiéu gene va tan s6 allele cua SNP rs9939609 & nhoém chirng va nhém bénh trong nghién
ctru vé can nang duoc thé hién ¢ bang 1. Két qua cho thiy su phan b kiéu gene va tan sb allele
khac nhau gitra nhom tré binh thuong va nhom thua can (P = 0,006 va 0,017, twong tng). Ti I€
kiéu gene AT & nhom thira can 1a 43,8% cao hon so voi nhom tré binh thudng 13 30,8%. Ddng
thoi, tan s6 allele A & nhém tré thira can ciing cao hon so véi nhém tré binh thuong (0,28 so véi
0,20). G mdi nhém bénh, nhém chitng va xét trén toan mau, ti 18 kiéu gene cua SNP nghién ciu
déu tuan theo quy luat Hardy-Weinberg, véi P > 0,05.

Bing 1. Si phan b kiéu gene va tan so allele cia FTO rs9939609 ¢ nhom binh thirong va nhém thira can

Phan bo Nhém tré binh thwong  Nhém tré thira cin Téng p
(n = 471) (n = 160) (n=631)
Kid TT 306 (65,0%) 81 (50,6%) 387 (61,3%)
éﬁ‘é AT 145 (30,8%) 70 (43,8%) 215 (34,1%) 0,006
g AA 20 (4,2%) 9 (5,6%) 29 (4,6%)
Kiéu T 0,80 0,72 0,78
allele A 0,20 0,28 0,22 0,003
Kiém dinh quy luat P = 0,820 P =0,324 P = 0,958

Hardy - Weinberg

Ghi chi: S6 liéu trong bang biéu dién ¢ n (%), P nhdn duroc tir kiém dinh Chi — square test
3.1.2. Méi lién quan giita FTO rs9939609 t6i cin ning ciia tré mam non

Mai lién quan gitra FTO rs9939609 téi can nang cua tré mam non duogc thé hién ¢ bang 2. Két
quéa thu dwoc 4 md hinh anh huéng téi can nang ¢ y nghia théng ké. G mé hinh dong tri, tré
mang kiéu gene AT c6 nguy co thira can cao gap 1,82 lan tré mang kicu gene TT (P = 0,002). O
md hinh siéu troi, tré mang kiéu gene AT c6 nguy co thira can cao gap 1,75 lan tré mang kiéu
gene AA hodc TT (P = 0,003). O mb hinh troi, tré mang kiéu gene AA hoic AT c6 nguy co thira
can cao gap 1,81 lan tré mang kiéu gene TT (P = 0,001). Md hinh cong gop cho thiy, tré ¢ nguy
co thira can cao gap 1,56 lan (P = 0,003) véi mdi allele A trong kiéu gene. Khi phan tich hoi quy
da bién diéu chinh theo tudi va gigi tinh, két qua thu duoc méi lién quan tuong tu.

Phan tich méi lién quan giira FTO rs9939609 tGi can nang & tré nam va tré nit dugc thé hién ¢
bang 3. Khi phan tich méi lién quan theo gigi tinh, nhan duoc két qua khac nhau & nam va nit mod
hinh ddng troi, siéu troi, troi va cong gop allele (P < 0,05). O md hinh déng tréi, tré nam mang
kiéu gene AT c6 nguy co thira can cao gap 1,61 1an so véi tré nam mang kiéu gene TT (P =
0,003), dbi vai tré nit, nguy co nay la 2,9 lin(P=0 ,007). O mo hinh siéu troi, tré nit mang kiéu
gene AT c6 nguy co cao gap 3,01 lan (P = 0,004). G m6 hinh troi, tré nam mang kiéu gene AA
hodc AT c6 nguy co thira cn cao gip 1,68 lan so véi tré nam mang kiéu gene TT (P = 0,016),
dbi vai tré nit, nguy co nay 1a 2,57 lan (P = 0,015). O mé hinh cong gop allele A, tré nam mang
allle A c6 nguy co thira can cao gap 1,53 lan so vai tré nam mang allele T (P = 0,014).
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Bang 2. Moi lién quan giita FTO rs9939609 téi cin ndng ciia tré mam non
Phin tich da bién diéu chinh theo

M6 hinh Kgﬁ: Phan tich don bi¢n tudi, giéi tinh
g OR (95% CI) P OR* (95% CI) p*
T 1 1
Péng troi AT 1,824 (1,252-2,656) 0,002 1,823 (1,251 -2,656) _ 0,002
AA  1700(0746-3875 0207  1,682(0,737-3,838) 0,217
. AATT 1 1
Siu trgl AT 1,749 (1210 -2528) %% 17491210 2530)  %9%
N T 1 1
1rol AAAT 1809 (1258-2601) O 1806 (1255-2507) 0%
} AT/TT 1 1
Lan AA 1,344 (0,599 — 3,015) 0473 1331 (0592_2989) 2489
Cong gop allele A 1,561 (1,159 -2,102) 0,003 1,557 (1,156 -2,097) 0,004

Ghi chd: P nhan gia tr; tir phan tich hoi quy don bién. P* nhdn gid tri tir phan tich hoi quy da bién véi yéu
to dieu chinh gidi tinh va tuoi.
Bang 3. Moi lién quan giita FTO rs9939609 t6i can ndng & tré nam va tré nir

PN 2 Tré nam Tré niv
Mohinh  Kiéu gen OR" (95% CI) P OR" (95% CI) p*
T 1 1
Péng troi AT 1,608 (1,040 - 2,486) 0,033 2,903 (1,343-6,276) 0,007
AA 2,095 (0,876 —5,010) 0,097 0,000 0,999
S AAITT 1 1
Sieutrol AT 1504 (0,982 -2302) 2% 3070(1423-6626) 009
N T 1 1
Trol ATIAA  1,667(1,098-2529) 2916 o569(1,108-55100  O0P
_ TTIAT 1 1
Lan AA 1747 0744 —402) 9?0 0,000 0,999
Cong gop allele A 1525(1,089-2,135) 0,014 1812 (0945_3475) 0,073

Ghi chi: * nhdn dwoc tir phan tich hoi quy da bién diéu chinh theo tugi.
3.2. Anh hwéng ciia FTO rs9939609 dén chiéu cao cia tré mam non

3.2.1. Phan b kiéu gene va tan sé allele ciia FTO rs9939609 ¢ tré theo chiéu cao

Ti 1& kiéu gene va tan sb allele cia SNP rs9939609 ¢ nhdm ching va nhém bénh trong nghién
ctru V& chiéu cao duogc thé hién & bang 4. Két qua cho thdy mdi nhém bénh, nhém chiing va xét
trén toan mau, ti 1¢ kiéu gene SNP nghién ciru déu tuan theo quy luat Hardy-Weinberg, voi P >
0,05. Khdng c6 su khac biét vé tan sb allele giira hai nhém nghién ciu (P = 0,736).

Bang 4. Su phin bé kiéu gene va tan s6 allele ciia FTO rs9939609 6 nhém binh thuong va nhém cao

Phan b6 Nhém tré binh thuong Nhém tré cao Téng p
(n =595) (n =150) (n=745)
Kiéu TT 364 (61,2%) 92 (61,3%) 456 (61,2%)
gen AT 203 (34,1%) 48 (32,0%) 251 (33,7%) 0,588
AA 28 (4,7%) 10 (6,7%) 38 (5,1%)
Kiéu T 0,78 0,77 0,78
allele A 0,22 0,23 0,22 0.736
Kiém dinh quy luat

Hardy - Weinberg P =0,985 P=0377 P =0,869

Ghi chi: S6 liu trong bang biéu dién ¢ n(%), P nhdn dwoc tir kiém dinh Chi — square test.

3.2.2. Mgi lién quan giiza FTO rs9939609 téi chiéu cao cua tré mam non
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MGi lién quan giira SNP rs9939609 trén gene FTO ti chiéu cao cua tré mam non duoc thé
hién trong bang 5.
Bang 5. Moi lién quan giita FTO rs9939609 téi chiéu cao cia tré mam non

Phén tich da bién diéu chinh theo

M6 hinh Ke‘f]: Phan tich don bién tudi, giéi tinh
g OR (95% CI) P OR* (95% CI) p*
T 1 1
Déng tri AT 0,936 (0,634 — 1,380) 0,737 0,946 (0,634 — 1,411) 0,785
AA 1,413 (0,663 — 3,014) 0,371 1,391 (0,638 — 3,031) 0,406
. AATT 1 1
Siéu trgl AT 0909 (0620-1332) %% oo920(0620 1364y %077
N T 1 1
Troi AA/AT 0,993 (0,688 — 1,435) 0,972 1,002 (0,686 — 1,462) 0,994
_ AT, TT 1 1
Lan AA 1,446 (0,686 — 3,048) 0,332 1,418 (0,659 — 3,052) 0,372
Cang gop allele A 1,053 (0,779 — 1,422) 0,738 1,056 (0,776 — 1,437) 0,731

Ghi chd: P nhan gia tr; tir phén tich hoi quy don bién. P* nhdn gid tri tir phan tich hoi quy da bién véi yéu
to dieu chinh gidi tinh va tuoi.

Nghién ctru nay chua tim thidy mdi lién quan gitra SNP rs9939609 trén gene FTO ddi voi
chiéu cao cua tré mam non (P > 0,05).

3.3. Thdo lugn

Két qua nghién ctru cho thdy c6 méi lién quan rd rang gitra SNP rs9939609 trén gene FTO véi
can nang ¢ tré mam non tai Ha Noi, tré mang allele A c6 can ning Ion hon tré mang allele T.
SNP rs9939609 anh hudng dén can nang cua tré qua cac mé hinh di truyén siéu troi, troi, cong
gop allele A. Khi tach riéng phan tich theo gigi tinh, mdi lién quan nay duy tri & md hinh di
truyén troi ¢ ca hai gi¢i va 6 md hinh siéu troi ¢ tré nit. Tuy nhién, nghién ciu nay chua phat
hién thay mdi lién quan gitta SNP rs9939609 di vai chiéu cao cua tré mam non ¢ cac mo hinh di
truyén gia dinh.

Tan sb allele A trong toan mau ctia SNP 159939609 (0,22) kha tuong dong voi nghién ciru trén
tré tiéu hoc noi thanh Ha Nai (0,21) [11], cao hon so véi nghién ciru trén tré em tai Trung Quéc
(0,12) [12], thdp hon so v&i nghién ciru trén ngudi goc Tay Au (0,39) [13], nghién ctu trén ngudi
Tho Nhi Ki (0,4) [6].

Nhiéu nghién ctru da chung minh allele A ciia SNP rs9939609 c6 vai tro ting cam giac doi,
tang cam giac mudn an, tir d6 anh huong dén so thich an ubng, viéc lya chon loai thirc an va tong
ning luong thu nap cua tré [6]-[8]. Dong thai, allele A ciing 1am ting muic thu nap chat béo, tich
lity lipid trong co thé [9], tir d6 anh hudng dén su ting cAn ning cua tré.

Nam 2008, Huaixing Li va cong su nghién ctu trén 3210 tré Trung Qudc khdng phat hién
thiy méi lién quan gitra SNP 159939609 dén béo phi ¢ tré [10]. Nam 2009, Marcel den Hoed va
cong su thuc hién nghién ciru vé méi lién quan giita cac bién thé kiéu gene cia SNP rs9939609
dbi véi cam giac doi va cam giac no sau bita an. Két qua cho thdy c6 mdi lién quan giira
rs9939609 tGi cam giac doi (P = 0,036) va cam giac no (P = 0,05). Ngudi mang kiéu gene AA
hodc AT déu c6 anh hudng cao hon ngudi mang kiéu gene TT vé cam giac sau an. Ngoai ra, cam
gidc doi clia co thé con 1a két qua tuong tac giita cic SNP khac nhau nhu 1s9939609 (FTO),
rs992472 (DNMT3B), rs1137101 (LEPR) [13]. Nghién ciu méi day ctia Carmen Duicu va cong
su (2016) trén 387 tré (201 tré béo phi va 186 tré binh thuong) cho két qua tré mang kiéu gene
AA ting nguy co béo phi 1én 2,02 lan so véi tré mang kiéu gene AT hodc TT [14]. Nghién ctu
nay cho thay, sau khi diéu chinh theo tudi va gici tinh, tré¢ mang kiéu gene AA hoic AT ting
nguy co thira can 1,8 lan so véi tré mang kiéu gene TT.

Tinh trang chiéu cao cua tré 13 mot tinh trang da gene [2] va chiu anh hudng cua 16i séng, ché
d6 dinh dudng, hoat dong thé lyc. Gene FTO da duoc chimg minh lién quan dén viéc ting lugng
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thire an thu nap vao co thé, tir d6 co thé anh huong dén phét trién chiéu cao cua tre, tuy nhién
nghién cau nay khdng phat hién thay moi lién quan gita SNP rs9939609 den chieu cao ¢ tre
mam non Ha Noi.

4. Két luan

Nghién ctru trén tré mam non tai Ha Noi vai dbi tugng nghién ciru gom: nhém tré ¢ can nang
binh thuong va nhdm tre thira can, nhom tré co chiéu cao binh thuong va nhém tré cao cho két
qua c6 moi lién quan gita SNP rs9939609 trén gene FTO dén can nang cua tré nhung chua phat
hién thiay méi lién quan giira SNP rs9939609 vai chiéu cao & tré mam non. Nghién ctru nay 1a co
s¢ cho viéc X4c dinh nguy co thura can, béo phi ¢ tre bang phan tich gene ngay tur giai doan som,
tr do giup diéu chinh ché d6 an udng, luyén tap gidp tré c6 su phat trién can nang, chiéu cao va
thé luc tot nhat.
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