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[# E] BB HIRITE adropin 2 5 2 BB JRIE (type 2 diabetes mellitus, T2DM ) M £ gl JJk 545 £ 45 AL (carotid atherosclero-
sis, CAS) YRR o F7iK SR HUAE g T2DM SB35 108 f51] , <5 S5 50 Ik RS €8, 22357 1t P A A 235 2R 4324 T2DM + CAS 41 68 {51 il 5.4
T2DM £H 40 {51 ; [7) 341 358 B fde R AZ A6 - 60 Bl/E 4y 1F %5 % BE (normal control ,NC)2H . R AEZAXH 10— ORI 5 Holfs PRAC IS
B 5 M5 adropin ¥ i o AEIDE S e W FFHEE T 52 . 53R : T2DM + CAS 4145 40 T2DM £ 4 adropin ¥ FEHIE T NC4L(P < 0.01)
M T2DM + CAS 41 5 #1406 T2DM 41 LU 4, adropin Wé B 25 57 TCGe 1438 S o FHOGHE MM i , LI adropin /K-S (R EFE 45 H
=R A IE A A S IR R RSB B RACH TR A M M 2028 S B C RO AR R ARG (B4 P < 0.01) 5 5 1w
JERR AR IR E B IEAH G (P < 0.01) . 204 M2 7R 23 18 192 5 28 AR I £T 26 12 adropin ¥ & A S sE M PR 28 (3 P <
0.01), Z5i: M adropin 7K F-7F T2DM F8 2 H i 2 RIS, T R it o 19 e 5 2 sk i B A RN 48 0E B 1y 5541 FH 5 T2DM
AL FR AR DR G
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Relationship between serum adropin and carotid atherosclerosis in patients with type 2
diabetes mellitus
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[Abstract] Objective: To investigate the relationship between serum adropin and carotid atherosclerosis in patients with type 2
diabetes mellitus (T2DM). Methods: A total of 108 T2DM patients were divided into two groups based on the results of carotid color
Doppler ultrasound: 68 with carotid atherosclerosis (T2DM+CAS group)and 40 without carotid atherosclerosis (simple T2DM group) ,
and 60 healthy volunteers were enrolled as normal control (NC group). General information was gathered. Biochemistry, glycosylated
hemoglobin Alc(HbAlc) and fasting insulin(FIns) were detected by clinical laboratory. Serum adropin concentration was measured by
enzyme-linked immunosorbent assay. Results:The levels of adropin in T2DM+CAS and simple T2DM were significantly lower than that
in NC(P <0.01).There was no significant difference of the adropin concentration between T2DM+CAS group and simple T2DM group.
Adropin level was negatively correlated with body mass index, triglycerides, fasting plasma glucose, Flns, homeostasis model assessment
of insulin resistance (HOMA -1R) , HbAlc, high - sensitive C reactive protein and positively correlated with high - density lipoprotein
cholesterol (all P<0.01). Multiple linear regression analysis revealed that FIns and HbAlc were independent influencing factors of
serum adropin(all P <0.01). Conclusion: Serum adropin levels were significantly reduced in patients with T2DM, which may be closely
related to the pathological process of T2DM by regulating insulin sensitivity, lipid metabolism and inflammatory responses.
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UL AF 2K, 2 BUOBE R 9 (type 2 diabetes mellitus,
T2DM) 1 f8 5 F J5 i2 AN , HL 5 91 8l ik ok
b, 2O Mg F AN EEREY . gkt 708
R HEATHI , Al 38 R (0, 25 ) AT TR
TRAY N T S4B N AE o A B A 722 1Y 7
F7, AR ER LT e dn A= 21 55
Bl S 52 2 5 18] 1 R 0 SR AR A I L
i, — BRIV H L W B TE VRS 1R T 22 1Y)
HA . Adropin & I H 2 — R OL 3R T IEAH 4L
158 B 53 WA 2 1, H: H RE B A7 AH G B T (energy
homeostasis associated gene, Enho) Zifi% , FA%E2H 1l 6
TT6 N EIAIR ™, BEAEFFE R, adropin T 1Y R
ik 5 R AU S T 9D TP AR T AR,
PERE R RE R E ] . R ZEA WTSE IR IESS , adro-
pin fiE ML N B — AL AR, 9535 &7 5K Th AE
HA HHER N B VER™, Sl REaEL O X
LEAAE O )RR A O LB 1 R AR B TR G
SR, A2 H I AR AT DT 5T 4 1E adropin 5 T2DM Jf:
K3 Kok AL T A (carotid atherosclerosis, CAS) [
AHICAE , A9 BTEWI PRI FR [ T2DM 44 adrop-
in 8 UK B H 5 CAS BYAHDGHE:

1 XW&MAE

1.1 %

VEHL 2016 4F 8 H—2017 4F- 4 A ABHIGA AL B
T2DM 835 108 191, ¥4 6 1999 4 {H F T AE 41 4UHk
PRI Wibn e, Forb 58 62 4], £ 46 141, 4F % 22~78
B RRE 1~27 4 IR G 2545 52 WU 25 0 kRS €6
2 T R A RIS R A - 68 5 T B
PO 145 T2DM+CAS 21, 40 5] N IR IE 3 o FR 4l
T2DM 21 o [RIAFA B A4 A Hpv oo a2 B feke B ARG 2 60
151 A TE H X5 B (normal control ,NC)2H , #4147 75 ¢ 1 IR
i) 75 BE T 1 33058 (oral glucose tolerance test, OGTT)
HEBRAR PR B ATt i 5 4, HLA S ow (6 22354
IS AR I CAS, YA T2DM B3 14~ H
PR il FH IR 5% 223697, P T2DM+CAS 41 b 56
g T P PR 28+ BUI (33 431) ), Tk P R 28+ o < 9z
B (21 61) , DPP-4 4111l 351 + — H XK (14 f51] ) 5 B4
T2DM A BERE T 5 « B IR + — HOBUIR (21 1))
it PG JOR 2H+ BT = B (12 31]) , DPP-4 411 i) 371+ — FF XL
W70 o HEBFRAE 1 RDBE RS S RS R | HF
TR AU G LA & T2DM 4 9 2 8 MR e s ™
O i IS R I AR T T RS
S B M R B 1 B G R R LA Y

IR WA JE 5 (0 R B A 4 24 ) CAnisl Bz Jo
PR MBS SU TR 25 (3 o WFE
ZARBEAC PR Sl At , BT WS R i ]

o

1.2 7%
12,1 HShpkAFEAE

B foi 7 A 2 (] 5E [ L SONOS 5500 %2
0, 2238 3y A A, Rk D MR8 7.0~11.0 MHz, A8
B CF-RM , H B E BN DU HSUIN S 3l ik 42
280 & A I I ) )T S RE I BRI R VIS
BNk o3 SO 1 em AEHTJE BESE 44> i 8T8 bk A -
M JELJEE (carotid intima-media thickness, CIMT) , | &
S BOFIME . AR 2000 4F 14 A R A e
CIMT < 1.0 mm N 1E% , 1.0 mm<CIMT < 1.5 mm H N
FRER )RS JRy BRI CIMT=1.5 mm S EEHIE AL
122 —RFAPK SRR E N

FENIFTERT G2 W) ) 52, 0 sRAR IS PR
FARBE Wl PR s A, I 6 B 8 AR Sl J® T
A 5% (body mass index, BMI), ZiX #4055 10 h
DL EAR R, TR R AR R ok 2 i 1M, 25 i 1f %
2 (fasting plasma glucose , FPG)  H i =& (triglyc-
erides, TG) . B JIH[# B (total cholesterol, TC) A& %5 &
fig 5 F AH [ B (low - density lipoprotein cholesterol ,
LDL-C) . = % i 5 25 11 H [ B (high-density lipopro-
tein cholesterol, HDL-C) 8 C 51 8 [ (high-sen-
sitive C reactive protein, hsC-RP) H Hitachi7600 4 H
A AL BT AN E 5 0 AL 21 2 1 (glycosylated he-
moglobin Alc, HbAle) R H =i 8RR o 5 vk 1 5 LA
i B B 25 W% 75 (enzyme-linked immunosorbent as-
say, ELISA) il 3g 75 & Jil & 28 ¥k Jif (fasting insulin,
Fins) , I AL R ASBIRL 2 R HCHTHE £ (homeosta-
sis model assessment of insulin resistance, HOMA -
IR), A3 : HOMA-IR=FPGxFIns/22.5, 53 ¥4 1 {3} 1fiL
{5, =70 CORAT , BEGRLI SVR AL, ELISA 35 7€ 1 37
adropin ¥ FE , 1055 &0 T InE K DEVELOP 24w, 4t
P Bt )2 S R B BN T 10% . 12% .
1.3 %itFaik

Bt MR FH SPSS 21.0 B, BT AT 3% 22 AR
(B4 4% U 5 IR A2 045 43 31 DA S5 8 o o 22
(x = ) B P AL R U8 2R, 732 i L
TR 8RB IS0 I BUE AR B e
B Z AT R 48 o R 2 2 [ Y 22
BRI SEAEAS 1 K56, 22 20 0 LU BCR B 3R
Ji 225307, Z2 418 PP LU AR T SNK 234 7328 %¢
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R[] 3R FHAS Ry K 3 o 1LY adropin 5 3
LIl PR A5 A5 AT UL 2 Pearson HH G 12 04k Mk 4
BT, P <0.05 82554050078 o

2 5 R

2.1 BN R FAZ A adropin iR LA

AL R BMI AR \TC \LDL-C 25 5% JC
it 2% 3 X (P>0.05) ., T2DM + CAS 4 F1 24 4
T2DM 2 & &7 5K % TG \FPG .FIns 2 HOMA-IR
ZRTG A L (P>0.05), 5 T NC4 (P<
0.05) ; T2DM+CAS £ F1 .41 T2DM 4] HDL-C 24 5% ¢

GiiteE B L (P>0.05) , LT NCA(P<0.05); H
PIZH F AR s 25 RS L ST 25 5% . T2DM+
CAS ZH4E 1% \hsC-RP ., HbAlc 7 T 845 T2DM 41 Al
NC 4 (P <0.05) , H B PRI i B s T 5206 T2DM 21
(P<0.05,%1),

T2DM+CAS 41 55 ¥4l T2DM 4 adropin 7K - 22
SIS L (P>0.05) , MK T NCHL(P<0.05,
1),

2.2 i adropiniRE 5 s RIGARE) Pearson 48X AT

IfiL ¥ adropin 5 BMI, hsC-RP, TG, FPG . Flns
HOMA-IR \HbAlc 2 HAH5E(P<0.01); 5 HDL-C

1 FAIKKER K IME adropin 7K F Eb 5]

Table 1 Comparative results of clinical data and adropin level in each group

165h5 T2DM+CAS 4 (n=68) FA4fi T2DM 2H (n=40) NC 20 (n=60) P1E
P (FB ) 40/28 22/18 32/28 0.815
IR (%) 61 +10"" 48 + 12 45+ 10 <0.001
BMI(kg/m*) 24.6 +3.0 243+25 235+2.5 0.060
WA (%) ] 14(20.6) 9(22.5) 13(21.7) 0.972
BEPRI AR () 10(7~13)* 5(3~10) - <0.001
e (mmHg) 127 £11" 125 + 10" 119 £ 12 0.001
&3k E (mmHg) 77 £9* 80 + 8* 74 £ 11 0.006
hsC-RP[ mg/L, Me(Q,~Q,) ] 1.86(0.94~3.48) %" 1.48(0.90~2.78) 1.07(0.91~1.25) <0.001
TG(mmol/L) 1.42(0.85~2.18)" 1.43(0.97~1.94) 1.05(0.80~1.52) 0.040
LDL-C(mmol/L) 2.71+0.79 2.76 + 0.77 2.45+0.63 0.064
HDL-C(mmol/L) 1.28 +0.29* 1.25 +0.23" 1.50 +0.26 <0.001
TC(mmol/L) 441 +0.91 4.44 +0.87 437 +0.67 0.922
FPG (mmol/L) 8.47 £2.53" 8.12+2.01° 5.19+0.32 <0.001
HbAlc(%) 9.74 + 1.93% 9.06 + 1.76* 5.50 +0.25 <0.001
Flns(wU/ml.) 10.80 = 6.01° 10.66 + 4.55" 7.25+1.57 <0.001
HOMA-IR[ Me(Q,~Q,) ] 3.77(1.84~5.01)" 3.25(1.97~5.01)" 1.70(1.38~1.99) <0.001
adropin[ ng/mL, Me(Q,~Q,) ] 3.78(3.01~5.41) " 3.89(2.99~5.68) * 5.53(3.75~7.89) <0.001

5NCLE:, *P <0.05; 5545 T2DM 4 L4, “P < 0.05.

EAHR(P<0.01,%2),

2.3 nif adropiniR E#rR B E 4 % LM R )2 5T
DAL adropin 24 PRI AS £, DAAF IS PRI (BMI,

hsC-RP. TG .HDL-C.FIns,HbAlc N H 78 & (FPG .

HOMA-IR 5 FIns fAfEFEZME RN, i1 T 204k

PEZ L 03 53 1, 25 R 527K Flns HbA le J2 IfiL 35

adropin ¥ FE A7 S R 25 (6 3) o

3 3t it

i 5 AR A T2DM & A % e I A 1) 2
WA, ML SR, AU e BB PR S0E L T
iRl R NN AW E TG R SR DTS VRTAE

R AN B S 45 BRAE S W) 2 30 W) A6 k52
adropin £ FI A] BRI 22 U, 32 BRI Y AL
PLALAG AR 3475 (DA (5B #% LB 8 3R 75 = 10
A BB AL, th A S AW IS 1 410
20 B R TR ASr, TN ZH PO 2 W B BRI AR P
QT Wl PR 5 22 e i 7 A i O e it (A it i
TR A L ARA 1 IR & ) B9 30K, T
FH R T TP AR AR O S A A
BT A2 ARy 30 BT 1o (peroxisome proliferator-
activated receptor-gamma coactivator- 1o, PGC-1a) {9
T PEIRRAR , 5 S f 45 PA) B A I e B2 il L CD36 TN
A 2 o S A T 4 7 PN B R DR 3 ket /b, e 2 5
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F2 i adropin 5 E MG RISFREI Pearson 13X 2 #7
Table 2 Linear analysis between adropin and other clini-

cal indexes

Bzt ri P1H
PR -0.043 0.578
RIS -0.091 0.240
BMI -0.288 <0.01
o PR A -0.041 0.675
LE e -0.071 0.362
kT -0.002 0.984
hsC-RP -0.224 <0.01
TG -0.259 <0.01
LDL-C -0.081 0.296
HDL-C 0.291 <0.01
TC -0.004 0.960
FPG -0.324 <0.01
HbAlc -0.348 <0.01
Flns -0.473 <0.01
HOMA-IR -0.408 <0.01

%3 I adropin /K EHMERH & T & MEE L LT 547
Table 3 Multiple linear regression analysis on the influ-

encing factors of adropin

R kN

gy PR gy P
Fins  -0.185 0034 0399 -5514 (001
HbAle -0.180  0.066 -0.198 -2731 (007

P A RN S AL e EBROK A6 S P AL, i
TG W R A 4 48 Ak , B 24 S i il A/ R T A 1Y)
FUAH , $en bR iy Dhaers 2l eks"' . I, 20k
PRBIFTE R S8 | 76 LA 5 28180 A i A B Al
B9 R ARSI 28] 11775 adropin IR BE A , 46 4T QR b
PR A EZR B AR S 2 O R ER IR, AR
WF5E B AEMEL ML adropin ¥ 5 5 T2DM [ CHK , 45
SRHEIR : T2DM 835 adropin ¥ & BH i A (5 Xo) 1
H, ZFAGEE L. GBI —BURE, Wa
WG F TR BEL TEAR Bl Dk o B AL AL O R 1
BEH, [R5 FF T2DM 2 19 adropin ¢ & 2 (K F3E
T2DM & . HEPESHTH , adropin ¥ 5 BMIL TG |
FPG .FIns ,\HOMA-IR \HbAlc. hsC-RP £ A5, 5
HDL-C 2 1EASC ; Z 0 MEig A0 B3 53 ik —20 i
RBRANATREMIR 2% % |, Fins \HbA 1c4/352 adropin #¢
FER ST S R 2R DA BT AR R >0
AT AHEWT adropin 2 5 T HEIRICHT , fE— e FE % I
5 T2DM Y &A= & R UIAH G

Sk AR {2 T2DM i E I R AEZ —, 1
MR BB Bk E R SRR A
— PP 2R 18 P ARE M , LR AR R R W IR B
AR R N B TR BEAT o PR S0 B
FIT- TN B DIRE S %) T T2DM A kb AR Ak 1Y)
I PRAS BEAT 2 X o AR Lovren 55 Y HiRH ,
adropin 7E B ## DK EAR B DK P K A0 i 344 2%
PRSNSEE o, Hog ] R A N B K 732 44 2 (vas-
cular endothelial growth factor receptor 2, VEGFR2)/
B L UL IE- 3- S/ 4 19 B 2 VEGFR2/ERK1/2
H S P9 O T, 5 N B ) — 4R A 5 B (endo-
thelial nitric oxide synthase, eNOS) ¥ P, fig i — 4
TR A RS , R B0 104 N B AR E T . I
AN, NARBIEFE 5 R AR S 1L 1 adropin ¥R FE 5 1L
A5 WL P 5K T BE (flow - mediated dilation,
FMD) #Y DAl 45 RAR G, HA B0 3 I R 145 7
P IRERIAGIN . C A WFFEARE", adropin [ AT
SR S S PR ER 2 5 SR gl K ok A B A B0 I
B & A . ARBFFE & B adropin 55 hsC-RP £ A ¢,
5k AR — B, HBRIE S A B E
adropin T] /L Py Bz 20 9t e SRAE IR i 5 14 17
T, HEI AT RE I 1 BT X — PR 19 X Sl PR A i AL
MR AR EREIA R . =4 Mk Z HF5ER
1 adropin 5 T2DM S35 I & CAS I FR A58 0
FZ | T2DM+CAS 41 5 B4 T2DM 41 adropin 7K FH
M, GG X AT REH TAREA S A BR ; il
I adropin Y& 5 MLIE 2 5 RARPUAR O B4
() 1T P A ACAPIR DA 2 , 7T B S B0 adropin ¥
FEIRMZEA R . A5, 77 REEAS & XA [A] adropin 7K
19 T2DM SR E SEATHN R B, AL CAS By A /E
5k AR , AT 37— B adropin 5 T2DM #.# Jf
K CASHIFHFENE o

25 PR AW RIAEUESE T ML adropin ¥
FE T2DM S8 v 25 AR, JF T A o 3 7 e & 3%
TRURRAE i B AR A Sy 4 H1 2 5 T2DM 1
LR . HAT, A S SRS, F A N R A E
i B 59 B 21 adropin Y371 N adropin 3k T I
HERE/ N, AT AEZR AR 175 AT e A A A R AT M e
By 2KV BRI I 2R AT e D TP AR I H R T
T =HRAUTR ™ Rk, X adropin [WAFGR Ak SE 2 T
PR HAE B ) I 37 7 5 A AR i ) S T IR s Y
1,20 T2DM A2 WAE P IR A DA L
[8:2% 3CHik ]
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