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EERFZ - BE

sATdE X FTO-rs9930506 EE L4515
T2DM &/ FINFNThEERI X & *

AR, XTF 0, HAE, mEkk L
+£%:%¢%,%%-J%§

(MAEELTIAER 1. RaWZF, 2. W& 45, 3. 848, #4b &L 063000)

HE . B e A LR (FTO) s9930506 15,5 % AL 2 B &% (T2DM ) K 5% Bk e
A E % R, J7iE IR 450 ) T2DM & F A A T2DM 41, 512 4] Bl 41 T b % 4 R 38 3549 £ T2DM #

xR, RN E A iﬁxzs}m}? 200 FR AN B ARG RAEF A fe e, FREIMEREBEKE S SBHER
#l FTO-1s9930506 1% % % Z5b, 458 W48 F FTO-1s9930506 4% & 5 B A & S5 L B E 5 L £ 5+
(P>0.05), M4t B 4 159930506 4% 5 F 15 KA B M E5H A £57 (P <0.05), GHFAEERwibndit
T2DM # R a2 A A B A 4E 09 1.464 45, P2 B M B FTO-1s9930506 15,5 5 45 A B Bk A 90 & o A
REF (P>0.05), BHREAT, GGCARAETHIKEIRUST AA. AG ABRREFE (P <0.05), GG A
H R A 2B A . R IRIHAIRT AA. AG AR AR A (P <0.05), i FTO—1s9930506 1% ,% G %
453 B & Aokt T2DM & % 89 B e 545 L B, FTO-1s9930506 A& B % A AL T2DM & F ikt .
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FTO-rs9930506 polymorphism is associated with cognitive deficit
and occurrence of type 2 diabetes in female
patients of Hebei Province*

Yan-feng Zhen', Xing-yu Liu’, Hui Fang', Luo-bing Tian', Gang Xu’, Yue Yang',
Xue-ling Sun', He Zhang', Jing Xu', Lei Zhou'
(1. Department of Endocrinology, 2. Department of Nerosurgery, 3. Burn Department,
Tangshan Gongren Hospital, Tangshan, Hebei 063000, China)

Abstract: Objective To investigate the correlations of fat mass and obesity associated (FTO)- 159930506
polymorphism with cognitive deficit and occurrence of type 2 diabetes (T2DM). Methods Totally 450 T2DM
patients hospitalized in Tangshan Gongren Hospital from March 2008 to March 2010 were enrolled as the patient
group, and 512 persons without T2DM were collected from a community in Beijing at the same period as the
control group. RBANS was used to evaluate cognitive performance. Polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) was applied to explore FTO-rs9930506 polymorphism. Results There was no
significant difference either in allele distribution or genotype frequencies of FTO-rs9930506 locus between the patient
and control groups (P > 0.05). However, significant difference was found in allele distribution between the female

subjects of the two groups (P < 0.05); moreover, the subjects with G allele had 1.464 times higher risk to develop
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T2DM than the A allele carriers. Furhermore, BMI of the GG genotype carriers was higher than that of the AA and

AG genotype carriers (P < 0.05), the language capability and delayed memory of the GG genotype carriers were
worse than those of the AA and AG genotype carriers (P < 0.05). Conclusions G allele of FTO-rs9930506 locus is a
risk allele for female to develop T2DM. FTO-rs9930506 polymorphism plays a role in cognitive deficit of the patients

with T2DM.

Keywords: type 2 diabetes mellitus; fat mass and obesity associated gene; polymorphism, single nucleotide;

RBANS; cognition disorder

A B AH & FE A (fat mass and obesity associated,
FTO) r$9930506 i i & H AT 58 e 2 Y L sl 22—,
FEAMFSE R, FTO SR 2 BB IRS (typ2
diabetes mellitus, T2DM ) %) 5y &Pk A 56 "7 A W58
KB FT0-1s9930506 £ 51k 5 AIAHE Y. T2DM £
BN, JelhaEd | acieitoh 3, HHA
HLRIIATE R R, A5 B EH T FTO-
159930506 V7 15 2 A5k 5 T2DM % 95 KN Fn 2 i 14 56
Ao

1 ARSI

— g B A

BEHR 2008 4F- 3 A -2010 4 3 A FmA6A E LT T
N BB Y T2DM H 3 450 fl4F J T2DM 2., Ho,
Fk 232 451, 2tk 218 441 5 SFIAEMS (55.0+134) %
FHZHE (98+1.6) 4F. PAMME « FFAHEA A
2141 1999 4F- T2DM 2 WibriE . HEBRPRIE « O ik
HH I R 5 LA S 5 A AE S MR AR (1 ™
I3 T ) B JBAARRBERR & 5 GOFEAER M EA I 40 i g
AT R R R A AR e e s s @25
FHEGPRE R s QARG ; ORNBES AR .
TE IR T b o B X H S5 0 AR B 512 441 6 T2DM
HVEAX IR, o, Yk 264 ], Lotk 248 ] 5 FHy
EW (555+126) %5 FHZHF (1142£26) 4,
PRALRE S . 2 IR SRR LLFIAHDCRL . I iR
BBV NG RIE A AR oA 32 1 25t
1.2 HERgE

WAE A IR T | AR L SZHE TR B
IR O T oK A — ROk
1.3  MiFEEFFENEEREH DNA 25

SREUITA SZA#H 3 ml SMEEIKIL, 2 000 t/min fI
L ESC 10 min, 2 BIMCHE I K il 40, i i 2 8
1M BE ( fasting plasma glucose, FPG ). EVIE[E EE (total
cholesterol, TC ). =5 I il & £ ( Fasting serum lisulin,

1.1

FINS ) K =t H #h ( Triglyceride, TG ) B4 4 M 43 %)
o A Lo . H MBI SIS . ik RO
AALE . RS R R IFMHE 4L (homeostasis model
assessment—insulin resistance, HOMA-IR ) = ( 25 Ji§ &
By x AR ) /22,5 5 (I fE bR I DNA $2
W) G BB 4 5L PRI 2H DNA

1.4 BEINFINEEITMN

AT 3 BTN RE AR P A 220 DR 25
( repeatable battery for the assessment of neuropsychological
status, RBANS ) #EATPM 7 M RAHE 5 M@k,
SRR )R HiRThRE. R KRR
1o AR T 2008 4FMG A B R G E, ik
Pz RAE T R AR AU A, RIS
49 0.90, Cronbach o REH 0.90, e [ AHEEA
RAFIFEREASUE . 3 e T RPN AT T —
FHERRYI, FEUIEE5 E H RBANS B4 I AHOC R 8L
(interclass correlation coefficient, ICC ) <0.8,

1.5 FT0-rs9930506 % [F £ 214l

] Primer 5 5191340, $& 851yt s
B 51 P. 19930506 IE [0 514 : 57 —~AACAAAGGT
GGGCATAGAGAT-3’, xIn514¥) : 5° ~ACTGGGCCTG
CTGTCATT-3" . PCR I : BA R 25.0 w1, f55 4.0 w1
51 % (10 pmol/w1), 3.0145 ng &% HZ DNA, 1.01
o o i 4 B AE A A% H R (2 mmol/L), 1.5p1 MgCl,
(25 mmol/ 1), Taq DNA A7 1 w1, 25110 x PCR
buffer, & I125 8 F/KANSF 2 25.0 w1, KN T K
HFEAEEY TREAIRAA.

PCR W SHBEAE « 95 CHIAEYE 5 min, 95°C7E
P305,54.6Ci 2k 30 s, 72°CEEf 1 min, I 30 MG,
T2 CHELESEAH 10 mine Tai 1 N4 [ 35 E Fermentas 2
Alo Tai | BGEEDI Y2 RHERTK (2.8% ), 455R1T
UVP BE IR R G AT , AT BT
1.6 ZitEAE

Bt o3 R SPSS 16.0 SEit2g i, R
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R, 45 ALK FTO-1s9930506 FE [N 2 25ME 5 T2DM &9 ST RER) E R

PIEL + bR (xxs) Fow, LEHBZEST ; F
BGERILIRIOR, W xR, FEARHAARAC RN
*H Hardy—Weinberg KU, P <0.05 NEREG I

2 #R

2.1 FTO-rs9930506 i mEEF N B R

2 Tai | IRWIVENUIEERGEY] S, PCR P H 3Ly
Ry 3N IR Y L B A2 R AAC 360 bp ) 2SR AG( 360,
177 #1183 bp )M 4 FIH GG( 177 F1183 bp )., W 1,

AA AG AA AA AA GG AA  Marker

B 1 FTO-rs9930506 {i & Eg 1] <=4 B ik B

22 TWHEEE FTO-rs9930506 (i S&MERE
HERBRRL R
T2DM £ 5 %} HR 20 L R RIS R 3 A ¥ 454 Hardy—

Weinberg it % - i 2 . 0 41 F 3 19930506 17 £
SE R A R AR SRR LA, 25 RS EE X
(P >0.05 ), PIZL# M 19930506 {3 5 553 5k R 4t
RIE, R xRS, Z5 A5 E L (P<0.05),
BV HE N G 15 T2DM 1 % AE IXUBG 2 2507 J
A HEHFE I 1.464 15, FTO-1s9930506 1r 214 T2DM
250 B SRR R R LA, ZRTRGITFE X
(P >0.05). PIZLH 132K 1s9930506 {7 a5 FE PR 78 K
L IEPAT R A, 2RISR L (P >0.05),
W& 1,
2.3 T2DM £H FTO-rs9930506 {i /5 & B F B H
HGRIEIREL R

T2DM £H FTO-rs9930506 137 s 4% Sk [K] T 44t 2 1Ak
THIEEL (body mass index, BMI ) &S, Z5H 5001
X (P<0.05), GG BRI F =T AA . AG HH
R E . WAk 2.
2.4 T2DM £H FTO-rs9930506 {if & & E F B s
# RBANS iE4 LE 3

T2DM £ FTO-rs9930506 13/ s, 45 Fk [K 7Y #7447 &
FAR S AERICAZIE R, ZRAGIEE X
(P<0.05), W3,

®1 BEUEERERBFEREE F (%)

AA 146 (67.0) 186 (75.0) 1.000 - -
AG 64 (29.4) 58 (23.4) 1.406 0.927 2.131 4.535 0.104
GG 8 (3.7) 4(16) 2.548 0.753 8.627
A
A 356 (81.7) 430 (86.7) 1.000 - -
4.465 0.035
G 80 (18.3) 66 (13.3) 1.464 1.027 2.088

K2 T2DM AEE FTO-rs9930506 {if & & H F B Z I RIS R L B

(xxs)

AA 9.6 +4.1 20+14 12+04 52+13 45+34 28+0.8 252+34
AG 9.3+29 20+2.0 12+03 50+12 3725 28+09 26.1 +3.1
GG 9.3+3.0 22+1.7 1.1+04 52+24 5527 3.0+09 285+2.0
F1i 0.154 0.050 0.433 0.534 1.960 0.283 4.112
P1H 0.863 0.962 0.651 0.590 0.140 0.752 0.016




AR B2 Ak 5528 %
&3 T2DM 4H FTO-rs9930506 fii 5 R E A BEH #H RBANS itk (43, x+s)
FLPH Y b e HE HIGHEN BpZilidtz FERICAZ B
AA 88.1+16.7 88.4+13.1 97.6 + 14.9 749+ 15.5 87.4+13.0 83.6 + 16.1
AG 81.7+14.4 82.7+19.1 83.8+13.9 68.7+15.7 76.0 + 12.5 73.0+14.6
GG 82.1+13.0 81.4+15.7 83.9+ 145 67.1+14.9 758+ 11.5 719+ 13.0
FAE 0.725 0.660 3.070 1.044 3.264 2.473
PAH 0.493 0.524 0.044 0.360 0.042 0.092
3 itip FTO i A S i 2 I 5 A SURedE, FTO JEH

JERESE T2DM KAL) EZfER P ER, i ek
() 38t 4% A8 53 0] BEAlL 2 B2 T2DM 9 & . FTO £ %2
LT Fe i, 1A% T A 45 P R 1
ZIEH SIEREASE, FTUARRE AR . Aotk
L FTO KK 5 0B PEAHSC (1 SNPs Y90 T58 1 AMNE T
W, NG R F A SRR, i T
1A~ 19 19930506 13 55, 42 H BT 5T e 22 B9 7 45
z—"
AR, fEBREEA T, W48 H FTO-
159930506 & [R5 K S50 JEPRUR L ¥ e 25 5, X
5 LSRR Es R —250 . Baide AR+
FTO 3N 2805 T2DM &R M e s iz, (Hf
FEERAAE I ATEP AR —2, SR AR5
GERAA 2], $on - FTO SEPRR R 5 i 22 251 L
AHX . PGS T AR Z B EDUR M G
SV B R A T2DM Y RUR: 2 A 2507 ik (R #E 5
HH 1464 15, $RRH EDUKR oM T2DM &0 51K
GNIEPE G S, 5 LAY e 45 SR AN
M, BH R EDUR L E AR R Tz 2
AP T2DM (9 & AHSE , T LI A5 R A B R AR DG
FE SMFFELERR I AR AT &L T FTO-1s9930506
K 228515 T2DM SWARREAS s i AH DG HE e AHIESR
A, HIRTFRIEHX, &5 S7E LR T
INKAEA &, A BEREAS B AP 25 51 .

ABFE KL T2DM 4H FTO-1s9930506 137 15,45 5
RIEAFFIERILC . FiRme A 2R (P <0.05), H
FERLIE BMI AYSEIR 5 , SERiEAZ AT 22 57 ( P <0.05),
PR GG HE KA T2DM AR5 A FE R L R 7, A
WEFEIE K I GG e AL HET 5 BMI 55 T AA . AG JE
A o, X AT Ag S5 A0 S 8085 ZHHT (insulin
resistance, IR), IR Z5IAFI#G A5 7 H 5
WESZ, FTO mRNA 7ERMFEIL, JLLAF X 3Rk
&%, B FTO mRNA £ RN = R %k s

2225 M AT SO X JBR 5 R A U E TR R R
ATSEIATAAL, RN B 3R A BURRPE AR, ey
M AN T . A B3 4 W) e 30y v ik i 25l
S, DT &7 J] ) A iz i e 5 2 il Z >, R e
B BRI, ot B - TEMHAEEE (beta amyloid
protein, A B ) JPAIE 2 M 2R AR5 PEREAIC
MAf AR FERIIBOER, AR HAMadE, i
e E A SBONA; " ET N- A -D-
RV AR SZ R0 5 2 ] (R B FE R e, s A
Tifig, (A4 IR i), 5 R EUSPERRAR, om0 ™.
WA I KB FTO F K 22 251 5 Bl IR 2% 1 BRORE A 0
P,

25 b TR, FTO %A 19930506 7 f G %5 i 3
PR v [ 2 MR T2DM & 9 19 i B S5 A BRI, FTO-
159930506 F£H L& 1S5 T2DM INAIH
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