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[H#ZE] B %2 BORRE (T2DM) B & M A % E U 1 5 (FNDCS ) St R 284 S
FEHPKRAEE AL (CAS) IR R, Ak #2017 45 1 A % 2018 45 7 AAE4EZ T A R & g B4R B
IRYTHY 358 5] T2DM (835 (T2DM 2H) , ML 350 20 ik 75 A e 25 SR 43S JG CAS 20T CAS 41, 55 1 45 [
1 200 44 i e (ARG M Xt HRA o >R P 35 0 il B 35 A AT FEL B R I 0 JB i vk A DU T A A 9 X
FNDC5 5K rs16835198 \rs3480 Fllrs1570569 i JE K . 4558 5% EZA4H [, T2DM 2] rs16835198
1s3480 S 11570569 PRI AU 25 A0 DR 43 A A% 25 S R GE ¢ B L () =0.279 ~2.582, P ¥ >
0.05) . 570 CAS ZHAH LY, CAS ZH7E rs16835198 i g GG FEPRIBUFN G 55 {57 H R 43 A7 431 32 1 Wb 2 o5
(¥’ =14.129,P =0.001;" = 14. 177, P =0.000) , 7E rs1570569 {3i s T & {5 K 43 4 371 % 0 2 5
(¥’ =4.423,P =0.035) , LogisticZ [FZ [ ) /0 #7485 5 7% , FNDCS B 1A 1516835198 17 i G &5 i R A
J& T2DM H 3% % A= CAS [IfGR 2 (OR =1.786,95% CI:1. 136 ~2.809,P =0.001) , Z5i¢ T2DM &
# FNDC5 $E[H rs16835198 fi wi ZAMET] G855 CAS Z) Bt AHE .
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[ Abstract] Objective To investigate the relationship between fibronectin type Il domain-contai-
ning protein 5 (FNDC5) gene polymorphism and carotid atherosclerosis (CAS) in patients with type 2 dia-
betes mellitus (T2DM ). Methods A total of 358 patients with T2DM who were hospitalized in the Depart-
ment of Geriatrics in Yan'an People’s Hospital from January 2017 to July 2018 were recruited in this study
('T2DM group). These patients were divided into non-CAS group and CAS group according to the results of
carotid ultrasonography. Meanwhile, 200 healthy volunteers were selected as control group. Genotype was
determined by matrix assisted laser desorption/ionization time-of-flight mass spectrometry for the
rs16835198 , rs3480 and rs1570569 polymorphism of FNDCS gene in all subjects. Results Compared with
control group, there was no significant difference in genotype and allele frequencies of rs16835198, rs3480
and 1s1570569 in T2DM group (y* =0.279-2. 582, all P>0.05). The GG genotype and G allele frequen-
cies of 1516835198 in CAS group were significantly higher than those in non-CAS group (y* =14. 129, P =
0.001; > =14.177, P=0.000). The T allele frequency of rs1570569 in CAS group was also significantly
higher than that in non-CAS group () =4.423, P =0.035). The results of logistic regression analysis
showed that G allele of rs16835198 was risk factor for CAS in patients with T2DM ( OR =1.786, 95% CI .
1.136-2.809, P =0.001). Conclusion The rs16835198 polymorphism of FNDC5 gene may be related to
the susceptibility of CAS for patients with T2DM.

[ Key words] Fibronectin type Il domain-containing protein 5; Irisin; Carotid atherosclerosis; Type

2 diabetes mellitus; Gene polymorphism



- 156 - [ B Yo R i 27 2019 4E 5 A4S 39 %55 3 ] Int J Endocrinol Metab, May 2019, Vol. 39, No. 3

Fund program :Science & Technology Plan of Shanxi Provincial Health and Family Planning Commis-

sion (2016D065)
DOI.10. 3760/ cma. j. issn. 1673-4157.2019. 03. 003

S ik ok FE AL (CAS) & il 2 BUBE IR ik

(T2DM) (B35 B i WA 305k B IR Rl 2 — ¢ Irisin
ST R B LR R, el T2 4 3% 2R 1
1 5(FNDCS) 55 Y& i = A, T i 2 38 i LA
FINE 7 L2300 g 5 28 1) UM | 5 00 DR 1) & A
R B YIH G, MUK irisin 38 3K 7K 7 5% 7T fE &
T2DM 835 & A= S A4S AR I A4S I i 1) E5 ZEATL il
Z " WG & B, FNDCS 3 R 17 7 24 B 4T
iR Z2 5P (SNP) 437 s S HLA irisin FIk7KFEAHOC, H
5RO R 5 A DT AR T Rl i L
BENTHE AL A T2DM B35, LA A .G CAS 1) T2DM
H# Z [] FNDC5 3 [H rs16835198 , rs3480 il
rs1570569 v 5 JE PRI 7R A4V L R A A A% 1 25 57
PRI FNDC5 21 £ &5 PE 5 T2DM K CAS i 4 56
PE, AR RS
1 K57 *
L1 W4 #2017 41 HZ 2018 47 H
TESE % T N RS 5 22 AR BHE BEiR 7 /9 T2DM f#
Ho AAbRAE: F 1 18 ~ 80 % ; T2DM 2 Wi fF &
2013 AF AR R 2 2 BE DR 2 43 23 48 1 (O
T2DM Bt E )™, BB R G TE > 5 4F 5 I R %%
BT, HEBRPRUE: 1 BUME R B & E T
BB VRIS RGP | IR R SRR
AR G822 GE 0 JER S P 5 5 A 5 0 5 4 R 3 £
PEo ARWFFEA A T2DM i # 4 358 fi], (35 5 211
), 2z 147 5], Y 4E0E (55.7 £9.6) %, 534k, Bl
BT 428 ) 7 0B 22 17 N RS IS B AR A Y 200 45 AR R
I3 L2 351 501 JUk A 7 G 2 1 () fEE R A, 31 Sl ot HR
A, HAP IS 115 44,2085 &4, FI4EHY (56.5 +
8.3) % . AMFS I ML T N REEBEAS BEZE 51 &5
R, BT AR A 34 78 43 AV TR 2o

1.2 Jjik

121 Bk A A 8B ENM, B
Aplio 500 F {4 2238 Wyl A ( H AR 224 w)) Kl
R BN Wk 43 Ak, K 43 SCRE 37 i F  AS 1 ~
1.5 emib A ES bk A 5 2 SR (CIMT) {H, BRUA: Ay
P CIMT f5e RAEAE 73 . 275 2010 4R p [ s
MR GTE R CIMT =1 mm 5§ 85128 Jik 55 1
Wik CAS, F:LLE: T2DM 41 5 35 43 A Jc CAS 41
F1CAS 2H ,

1.2.2 BRI ZMERAI (1) JFEPR 4 DNA $2HL.
RAETE 225 AN E Fr K I 3 ml, >R A DNA 42 EGK 5]
B (RARAABH A RA A, b ) 284 i 55 K 41
DNA, (2)SNP g4 : AR 45 Hapmap i3 B4 122 v [
DU N FESE R 45 L, #8 «* =0. 8, F /NS
FENA 2 ( minor allele frequency, MAF) > 0. 05 fJ%5
HE, 16 B rs16835198 | 153480 A1 1s1570569 3 4~ 2%
SNP {37 4 , AT 7 2% FNDC5 £ 436 MAF > 0. 05 (1)
HOULSNP, (3)PCR ™4 I [R5 ¥ FifgA:
AP ARA IR VG, A% 4L B PCR B AR
AT (4) BEALFIGE AR « R FH Shrimp Gl R i 25 R
PCR [V AR Z H I A 1) ANTP Fl 51 ) 45 i 17 Ak ;
SRIGIMAE 51 1y (3 1), EAT BT AR A2 1 S I
(5) M« SR FH 5 o 4l B0 JBAOTC ik A P B8 A 7 I ]
JiEk , f#i F MassARRAY Analyzer Compact {{ #% 47
A AU A

1.2.3 HAWZHCRSE  WEITA A B E M
IRBERY, T 245 B R AR R SR B A PR
ot M Fe &P oK R DA R s R IR HbALe Hlh =
it | JIEL [ st V%% B2 i 2 11 - [ it ( LDL-C) | iy %%
JE e H - [ (HDL-C) 25

1.3 GEitse b B RA SPSSI19. 0 Geit4h o3t sk
LA IESD AR R TR x + 5 KR, 7 225%,
PR B BB AR A o A 6 5 THECTE R 25 3 LA

&1 PCRIIYFS

SNP P51 MY PR

17 :5"-ACGTTGGATGTAAGGACACCACGACCTAAC-3'

rs16835198 N . 5'-CACGACCTAACCTCAGA-3’ 71 bp
T :5"-ACGTTGGATGAGACCCTGCCTTGTAATCAC-3'
i :5"-ACGTTGGATGTGATAAGAGCATTGGTCCCC-3’ o

1s3480 . 5'-CCAGAAGCCATCACCTCA-3’ 967 bp
T :5"-ACGTTGGATGTTGAGAGCTGCTTGTAGACCG-3’
17 :5"-ACGTTGGATGTCATTCCACGGTAGACCCGA-3’

rs1570569 5'-GGGAGAGATCACAGTAAG-3’ 99 bp

T U%:5'-ACGTTGGATGTGTCCACTTAGCACTCTCTG-3’

TSNP B R 2 A1
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Ay R AL R F X K% SR F logistic [1]
HA Tk T 2 N Z . P <0.05 R2EmA 51t

BEABIFN G SEALHE A DL K 11570569 7 s T 453 Ak
PR A R K 2 25 T i (P 44 <0..05) o 153480 37 5

TR e DR R R 25 57 DR A 3R 22 S B JC G i 22 R X
2 HR (P¥)>0.05),W%5,

2.1 HH—-MEIRFEAR LA 5X AL,
T2DM 4 CIMT &7 5K & . 25 i 1l ¥% . HbAlc  H i =
B A B [ 5 A0 LDL-C /K - 35 &8 25 7+ i (P ¥ <
0.05) ;475 M5 | 14 48 %5 W4 He FTHDL-C 2% 55
¥ioegiit e m (P ¥ >0.05) , Lk 2,

596 CAS 40 4H [, CAS 2H CIMT 9% bR 95 s 2

HbAlc . H il = Mg F1 & A0 [ K SF 3% 8 3% T &
(P 3 <0.05) ;47 Mo AR =48 20 04 & &7 5k
JE 23 i 1 LDL-CFIHDL-C 2% ¥ 48 127 & &
(P¥1>0.05), %3,
2.2 4 rs16835198 .rs3480 Firs157056913 i 3 A
RUFNSEA LR o0 A b 50 BEZLAH e, T2DM 2]
rs16835198 rs3480 Fil rs1570569 {37 s 3k [ 7 F1 45 £y
FEHR IR ZE F I TG L (P 5 >0.05)
W4,

596 CAS 4 AH [, CAS #H rs16835198 {17 5 GG

2.3 T2DM & %4 CAS WGk K Z 400 18
T2DM &, DU A & CAS S AR 8, LIRS
PR BRI  HbALe H Il =g SR [ L, K
rs16835198 v 11 G S50 H K Flrs1570569 4 i, T 454
LIRS H AR &, R Wlogistic Z2 R 2R [BIH 434, 45
SR W PR s T2 Al rs 16835198 13 i G &5 v Kk A &
T2DM f#E Kk 4 CAS G R 2, ik 6,
3 i

Irisin 42 2012 4 f Spiegelman 7 X & PLAT LA
PR, AT RS B, AT o o, B v e R
JEME BHAEARRBERT T2DM (&4 . SEAFk okl 2
WFFEUESE R B, irisin 1] 814 2 15 T2DM R A8 B
Bk . BFSE & B, T2DM B I3 irisin K F-
2R RE A IR PRI B B BRI R P A AR 1 AR
Firisin K P FREHE IR g mi g
7N, 7E T2DM B i irisin /K- 5 CIMT &2 4 A

T2 XFHERLAIH T2DM 2 — G R 8 FR b8 (2 £5,n(% ) ]
215 % IR () B(n(%)]  REIEHK (kg/m’) CIMT (mm) Wi (mmHg) &7 5K (mmHg)
X HAZH 200 56.5 +£8.3 115(57.5) 23.9+£2.9 0.7+0.1 132.4 +18.2 77.6 £7.2
T2DM 24 358 56.1+9.8 211(58.9) 24.1+£3.1 1.3+0.2 132.9 £21.7 79.6 £8.0
ek} 0.474 0.109 0.776 33.310 0.281 2.934
P1{E 0.642 0.741 0.449 0.000 0.782 0.009
- y oy — i 24 1 R -
40 e &,EOT}AI%) HbAle(% ) ﬁnfjol/?n) (;1}350%?; (mLE(I:l/CL) (I—Ilr?; I?)
popilHi:] 200 4.6+1.2 5.4+1.1 1.8+£0.3 4.1+0.6 3.3+0.7 1.1+0.2
T2DM 2H 358 9.3+2.2 6.8+1.9 2.3+0.6 4.8+1.0 3.5+0.9 1.2+0.3
/il 27.503 9.422 10.513 8.793 2.732 1.361
P{H 0.000 0.000 0.000 0.000 0.014 0.191

T - T2DM 21 .2 BOFESRE ; CIMT - 5Bl bk A B v = J5L B2 ; LDL-C - AR5 B2 )i 2 13 - ¥ s HDL-C. . 15 5 BE R 2 - AT 1 mmHg =0. 133 kPa

&3 L CAS 1A CAS 2 — il RAG AR L [ X £ 5,n( %) |

, ] 5 T DRI AR i Pk &
51 e ﬁg/fi{ ey i
T CAS 4] 148 55.8+10.1  94(63.5)  24.3%3.2  0.840.2 6.651.5  130.7223.1 78.8+8.9
CAS 41 200 56.3+9.6  117(55.7)  24.0£3.0 1.740.2 8.6+2.1 13454207 80.1+7.4
A 0.483 2182 0. 866 33.657 9.932 1.634 1.501
P (i 0.635 0. 140 0.399 0.000 0.000 0.121 0.152
23 W i yih =g [} =4 - -
4L fr (Im%{%ﬁ HbAle(% ) (ﬁiﬁ@% (:n}jr%olﬁ/%; ( IL}ZLi/CL) (anrf;/ LC)

T CAS 7] 148 9.02.1 6.3+1.8 2.120.6 4321.0 3.40.9 1.120.3
CAS 41 210 9.4+2.2 7.252.0 2.4+0.6 5.1+0.9 3.5£0.9 1.240.3
Al 1.599 4371 4 645 7.717 1134 1.942
P i 0.128 0.000 0.000 0.000 0.273 0.069

V< T6 CAS 1 TN WK RERE (LT 5 CAS 41 F8h IKHRERE (6241 s CIMT . 508h ik B J2 R 5 LDL-C.. I 8 15 N 3 110 919 HDL-C . 75
2R R TR - [ 1 mmHg =0. 133 kPa
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x4 XTHEYLF T2DM 4 rs16835198 .rs3480 Fil rs1570569
D FEH BV S R A e [ n(% ) ]

. popiekcl T2DM 41 )
SNP (n=200) (n=358) X P A
1516835198
GG 50(25.0)  97(27.1)
GT 96(48.0)  178(49.7) 1.052 0.591
TT 54(27.0)  83(23.2)
G 196(49.0)  372(52.0)
0.897 0.344
T 204(51.0) 344(48.0)
rs3480
AA 111(55.5) 195(54.5)
AG 76(38.0) 133(37.2) 0.638 0.727
GG 13(6.5) 30(8.4)
A 208(74.5) 523(73.0)
0.279 0.597
G 102(25.5)  193(27.0)
151570569
GG 124(62.0)  210(58.7)
GT 66(33.0) 117(32.7) 2.582 0.275
TT 10(5.0) 31(8.7)
G 314(78.5) 537(75.0)
1.736 0.188
T 86(21.5) 179(25.0)

TSNP FUAZ IR 2254 T2DM 22 HURE B

&5 JG CAS 411 CAS 4 rs16835198 153480 il 151570569
07 A3 PR R A1 457 R PR G A R [ (%) |
Jo CAS 4 CAS 4

2
SNP (n=148)  (n=210) X P{d
1516835198
GG 27(18.2)  70(33.3)
GT 75(50.7) 103(49.0)  14.129 0.001
TT 46(31.1)  37(17.6)
G 129(43.6)  243(57.9)
14.177 0. 000
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2.482 0.115
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GT 42(28.4)  75(35.7) 4.141 0.126
TT 10(6.8)  21(10.0)
G 234(79.1)  303(72.1)
4.423 0.035
T 62(20.9) 117(27.9)

10 SNP . B F R 22 25 15 IC CAS 21 . G %51 3l Jik ok A i Ak 4
CAS 41 . S sh kit eerdifb 241

S, LRBE G A5 HARL R inisin K R T RES
T2DM £ A AR L5 2 B BE 8 1L 5 B B
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ELA L/ TR

FNDC5 {2}y irisin (A4 4 7, H 3R 38 K F-Fi
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R rs16835198 {3 55, Flrs726344 37 15, 3 K £2 25 14 Fl L
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FENBFTENT S, K& Blrs16835198 i i FEH 2 8 5
23 I U FIOBE AL I 2T 8 (1A 56, T S 20 10
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Spg A ™ R FEAH OC. A B 5 3k B rs16835198
rs3480 Flrs1570569 3 AM47R% SNP {7 5, He 4% T2DM
FE I REZE , DL S A 5 JC CAS |19 T2DM fR 35 2 [A]
A0 5 B R R AR FE R A A M 22 S . A5 R B
7N, SRR 225 S T2DM A o W AH G,
{H CAS 4117 CAS LA L, P 4 rs16835198 {3/ s, F
PRI R 45 A7 5k PR 93 A A 8 A7 A 1 35 22 57, 11570569
L i3 BN B PR A3 A AR A A 35 25 5 i — 2D AT
logisticZ TRl 2% 43 Mt 45 A W 7R, 4% 4 FNDC5 3k
rs16835198 (v 15 G 253 I [F AT B4 il T2DM £ % CAS
B 2 A= AU o

25 B AT & P FNDCS 2 (K rs16835198
ZAMS T2DM B35 kA CAS B UIHG, MR, A
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XoFHEFE TR K B RS , FNDCS 35 P 22 28654 LA 4 f
SN irisin (22K B IR S8 B JE , B FNDCS %
PR £ irisin £ 90 K R 2 4 AR E AL, B
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SN, AN BIEA BT I Sk it — TR AR .

%6 T2DM 35 &M CAS (GRS A & i

AR B SE Walds OR & 95% CI P1E
K PR e 0.654 0.286 5.236 1.924 1.098 ~3.370 0.000
rs16835198 {v/ 5,

. - . .231 .307 1.7 1.136 ~2. .001
G S 0.580 0.23 6.30 86 36 809 0.00
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