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ALK T2DME# MIEFNDCS /K5 L O EFKINBERIR R, T HIERMAME. 7k ERT2DME
Z158BIE R, 2R R VRN IR 7H] . S BB S % T MRS (ELISA) R I 583 I 7
FNDC5/KF. 4E: T2DMEH MFEFNDC5/K P4 IEH 4 MEFNDC5/K Bl B &K (P < 0.001) . fHRER
Bt Bon, 28058 R B E  ILEFNDCSIRE SEER IEAR(r = 0.363, P = 0.005), SE/ARIEAR(r
= 0.291, P = 0.006), S5E/ZRIMIWIFHFRe’ 2 FAR(r = -0.495, P = 0.000), S5E/ LRI M EEe’
BHMR(r=-0.595,P=0.000), S5E/Fe’ BFAHR(r=-0.610, P =0.000), 5EFERIEHREHAMER
(r=-0.304, P = 0.002). %JuH FLogisticEH#T, 4R ERER KFNDCS/K P AR L = B AR
BOTRHEE(P < 0.05). 450 2700 R B34 MIBEFNDCS/K TP B3E 4K, /KK FFNDCST] R 5220 5%
R B B A SR TR RS A L.
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Abstract

Objective: To observe the difference of the serum fibronectin type IlI-domain containing protein 5
(FNDC5) level between T2DM patients and normal group, and the relationship between the serum
FNDCS5 level and left ventricular diastolic function in T2DM patients and assess its clinical applica-
tion. Method: A total of 158 T2DM patients were selected as experimental group. 37 non-T2DM pa-
tients were selected as control group. Serum FNDC5 levels were detected by enzyme-linked im-
munosorbent assay (ELISA). Result: The Serum FNDCS5 levels in T2DM patients were significantly
lower than that in control group (P < 0.001). There was a positive correlation between the serum
FNDCS5 level and the E peak (r = 0.363, P = 0.005) in patients with type 2 diabetes. There was a
positive correlation between the serum FNDC5 level and the E/A (r = 0.291, P = 0.006) in patients
with type 2 diabetes. There was a negative correlation between the serum FNDCS5 level and the
E/mitral annulus septum e’ (r = -0.495, P = 0.000), a negative correlation between the serum FNDC5
level and the E/lateral wall of mitral annulus e’ (r = -0.595, P = 0.000), a negative correlation be-
tween the serum FNDC5 level and the E/e’ (r = -0.610, P = 0.000), and a negative correlation be-
tween the serum FNDCS5 level and the diameter of the left atriumin (r = -0.304, P = 0.002) in the
patients with type 2 diabetes. The multiple ordered Logistic regression analysis shows that age
and the serum FNDCS5 level are independent influencing factors for left ventricular filling pressure
(P < 0.05). Conclusions: The serum FNDCS5 levels are significantly decreased in patients with type 2
diabetes mellitus, and the low levels of serum FNDC5 may be associated with early left ventricular
diastolic dysfunction in patients with type 2 diabetes mellitus.
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1. 518

2 BURE R (T2DM) & —FPUR i 28 b TGl 1) A BRI R, 2 H LA AREEE e o 76— I0R R [ K
i PO R T TR APE 9 H B DR B A BB 208 12.4%, B PR T A A4 BB %2 0 38.1% [1], FHET REMIHL
AP Ao RS B S IA 43 W R TS P B A A S5 A O LB AR Hh R B4R L MEFH[2]. T2DM &
Ho PO, i SEUOIIREA 4, & T2DM BI% WIEAIE. FHIHE W LR A H T T AT LA 2L
FAAIC T2DM 583 i 3017™ B0 LB R W F4F(Major Adverse Cardiovascular Events, MACE) K43 . WF5E £,
T2DM B OIRE S A R/ S 87k ThRERRAS[3]. H AT, WA T2DM B#H &K DhRe 7 &
TARFE OIS, S GRS ArE, FREIR IO DI RerS,  DAE SRS S AH RVE T -
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Irisin 2T ARF R IMIIA T, HRAEEH) . W RIEEC RIS RSB S T, aiud &y
il VA S B D 0% 324K p SRR T 1o (peroxisome proliferator-activated receptor y coactivator-1a, PGC-1a)
26k B, A SR8 3 45 Fi 45 & % A 5 (fibronectin type 111-domain containing protein 5, FNDC5)
MR BIY). B AE RIS . Irisin @ AEFH T A G RENT, I MR AR, SCE 8 & i S A
JiE I B AHRHU[4] [5]. BRKERZ (FIEHE 2B, SR 3N KB RE AT AL 780 [ 975 (Coronary atherosclerotic heart dis-
ease, CAD) &7 fLiF FNDC5 ¥ & B AR T 1EH X RRZH[6] [7] [8] [9]. AR KM, IMLiE FNDC5 KK
TR A LAt AR 2 S At s R A e I I PR 2R % JR 97 O UL (diabetic cardiomyopathy, DCM)ELAG #E 4T (12 W
W {E[10]. ASHEFE B FEM EE 2 FUHE PRI (T2DM) 23 M5 T £4F 4 25 (25 i 45 4 85 A 5 (FNDCS)/K -5
IEHAMZES, YUK T2DM E35 [iiE FNDCS /K-F 570 s 8P sk IR S0 &R, R0 Hlm RN

2. MREFE
2.1 MR

BEH 2021 4 11 H %8 2022 4 6 £ & i 32 B Bt N 0 AR S AR RN BE i 2 BUBE R (Type 2
diabetes) & 158 15| & Ak 2 U R £ ME R IEZE 37 . AT 2 BURE W R I & (R E 2 AUHE IR
JBTIATERG (2020 AERR)) [L1]i2WikrdE, HEBRARAEQIT: 1) 1 ZUREIR, SEORMINEIR; 2) GO ot
kA AN NS, B AT A JiR R TSRO0 S0 8B GO« TR SRRBE P OO« SeCodi s OO ULZE . 0ol
KH S FRARIRE TS B TS 0 1 588) &5 3) A FF B ThBEAS 4 (il eGFR < 30 ml/min/1.73m?);
4) GHCHEPF AR ITAER AL > E% LR 3, MENAREELEE > E% L
P 3 fif, FI/ELAAHLTER > 2.0 mg/dL)# s 5) WPURTHREAS A BlA 11 PR 5 25 PR B st (12 1 L 2 1P s 92 7
FEE I SCE NG AE): 6) AN . IR KRG T) e 2 B LB
G EZE . AARAEERCEST RS EME, g2l E 2 H R E AR5,

22. AL

WAR B HIAEES . M. B ARE. REIBEBMI). 0, Mk s, mi RS s H
e I B2 W AR = LR 2 W R T FR B (ESC H8E) RADE . WA BFE LI =M AR S [E i
(total cholesterol, TC). H i — [ (triglyceride, TG). 1% % 5 & [ (low-density lipoprotein, LDL). &% % i5
[ (high-density lipoprotein, HDL). HLET(creatinine, CRE)Ff-it5 5 /NERJEL 2 (glomerular filtration rate,
GFR). JRFER(Uric Acid, UA). TR B & 5 (alanine aminotransferase, ALT). K[ 1&X &R K
(aspartate aminotransferase, AST); =%*I#IfiL#¥#(fasting blood-glucose, FBG). ik I 41 & H (glycosylated he-
moglobin, HBALC)%%. FrAfatri hE & 8 h L B IF 45 .

R e T A LA R A, WED NEACHETENR: A O0FH M E(LVEF), HEAA7T. A%
Tttt oL EEFKIRETENR: AR AIRG el E . IEE e Ol g, 7oL Z &K I AR iR
PR (E) . M0 5 US4 AR FE VR (A), FFTTE E/A LU B/ SRR IAI G e ok FE LU A,
EMUEE e LUAE e FI8ME. P38 Ele'thfE. BLEdEtrmIRbE 2 A AS 5% O E - = R HE A
BEATIE, FFEMId R4S

137 FNDCS il : Fr A 5 25 61 12 h 5 2R A 302 R I G ik o, e AR A 07 = 2 IR K L 5 miL,
i 3 h W23 BS i (3000 r/min, B0 15 min), Z F-80CHRAF. KB f e bt X% (enzyme linked
immunosorbent assay, ELISA) Il L& FNDC5 7K, 177 &0 B B 2= e b 2w, A 4 U0 B T84

23. GirESE
KF SPSS 22.0 Giil S AT HAR AT . IES AR IESAS B LA X +s Fom, LI L R A AT b
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AR, AREA ARG R M (P25, PTS)%, 4L AR Mann-Whitney U £, 4%t
CLSE (%) o, ALIA] FLBCR AR S . SRAIAR RS0 Mt 704 i FNDCS 7K1 5 T2DM () 720y 3 &7 1k 3

BEAH AR AR AR S,

Spearman A< ZE0HT: A FF Logistic [B1V353 M1 Efe' T BT SL M R 5 .

3. &R

3.1. 2 BIPEPR LA S IE BAER TR ELE

HIERAE, 2 BOBRE B E - FsikEiim, Bnaie., SRmmEsE s, % EREAR
GRS B AR, ZRA G (P $<0.05). FNDC5 Hh#: 2 HpHpRp B % FNDCS5 7K F-[486.02
(359.33, 685.12)] pg/ml %5 IE & 41 1fiiE FNDC5 7K~F[807.21 (543.33, 1092.08)] pg/ml H & f&{i%(P = 0.000).

WA 1.

Table 1. Comparison of general clinical data between control group and diabetic patients

1 WMRABESERFEEN—MRIGRERIXILL

HELRMEAR B OC R TR & IERS 20 R H Pearman AHIE R BT, AFIER 04 K H

TiH S HE 4 (n = 37 f51) PRI 4 (n = 158 1) Zn 18 P1H
() 56.00 (49, 66) 60 (52, 67) -1.090 0.201
P51 (151 15/22 96/62 3.941 0.076
WA (%)] 4 (10.8%) 41 (25.9%) 3.240 0.195
YA (%)] 4 (10.8%) 30 (19.0%) 1.080 0.201
Ve 76.00 (68.00, 83.00) 78.00 (74.00, 81.00) -1.530 0.095
BMI (kg/m?) 2439 +3.74 25.73 +3.63 -1.974 0.045
P85k & (mmHg) 95.31+8.76 99.6 +9.10 —2.465 0.013
AR 4 S 5.65+0.30 8.91+1.98 -10.630 0.000
7 g LK% (mmol/L) 4.82 (4.56, 5.24) 7.60 (6.89, 9.90) —8.458 0.000
ALEF (umol/L) 66.45 (56.01, 78.40) 63.54 (55.72, 81.91) -1.193 0.201
WRAREIL LG ALT (U/L) 14.80 (11.56, 21.80) 18.91 (13.45, 26.87) -1.743 0.067
RITEE A0 AST (U/L)  18.44 (16.60, 21.60) 16.27 (14.74, 23.63) -1.012 0.384
Hh =g 1.19 (0.90, 2.13) 1.48 (1.09, 2.45) -1.243 0.191
A L[] 4.75+0.75 4,67 +1.79 1.289 0.261
e % FEE T R 1 O[] 1.16 (0.99, 1.39) 1.02 (0.91, 1.24) —2.256 0.024
I 2l £ 1 L 2.89 £ 0.67 2.85+1.21 1.134 0.267
S v 2 B I E I 3.64+0.91 3.56 +1.01 1.102 0.368
/N ERUE 2 (ml/min) 95.5 (89.50, 105.00) 98.90 (94.00, 106.12) -1.251 0.105
JREZ(umol/L) 354.73 (279.94, 425.00)  334.45 (265.47, 389.01) -1.467 0.128
FNDCS5 (pg/ml) 807.21 (543.33,1092.08)  486.02 (359.33, 685.12) —4.228 0.000
seE O[] (%)] 5 (13.5%) 30 (19.0%) 1.390 0.223
M EE] (%)] 18 (48.6%) 87 (55%) 0.210 0.631
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3.2. 2 BIPERR R4 5 IE B HEB A LRI E AN PR LB

HIEF AR, 2 RUPE PR O DI RETR AR MBI RE e s . — I I BE e i L EIA
ARG RMET K A UL BRI (R RG e O B LU AR, E/IURE e B2 LU AR . ~F 1Y Efe'ELME 1%
ERIIG R, ZRARITFE P Y <0.05). Wk 2.

Table 2. Echocardiogram results of control patients and diabetic patients

* 2. WMRABRESHERFEENBE OERESER

WA T ZH (n = 37 f5]) PRI 4 (n = 158 1) Zi 18 P{E

TR (] e FE (emis) 7.40 (5.35, 9.00) 6.15 (5.08, 7.43) —2.564 0.010
TN EE ey THUE (cm/s) 10.70 (8.90, 12.65) 8.55 (6.90, 10.23) 3.124 0.002
ZOYET TR E U (m/s) 0.70 (0.60, 0.80) 0.70 (0.60, 0.80) -0.617 0.537
ZOPEET TR A U (m/s) 0.70 (0.60, 0.90) 0.90 (0.70, 1.00) -2.312 0.007
E/A ELiE 1.00 (0.83, 1.31) 0.80 (0.70, 1.20) -2.270 0.008

E/ IR A g e 10.00 (8.32, 12.62) 11.26 (9.51, 13.79) 2.013 0.044

B/ AR BE o 6.67 (5.95, 9.17) 8.12 (6.58, 10.17) 2.267 0.023
EFFHY e 8.25 (7.14, 9.77) 9.41 (7.82, 11.71) 2.426 0.015

T AT e AR (mm) 34 (31, 36) 35 (33, 38) 1.143 0.253

7r B F IR AN AZ (mm) 44.30 + 3.56 44.84 +3.92 0.77 0.440

‘2 [ {5 J &£ (mm) 8.00 (7.40, 9.10) 9.00 (8.00, 9.50) 2.102 0.036

7 % JF BE L FE (mm) 8.10 (7.65, 9.00) 8.50 (7.98, 9.00) 0.759 0.448

A1 33 e A A% (mm) 34 (31, 36) 34 (32, 36) 0.122 0.903

A= e AR (mm) 32 (30.5, 34) 32 (30, 35) 0.252 0.801

3.3. 2 BUpERR % B E FNDCS MRE S0 B AR RE R 547

FH2 R B HT B, 2 FUHE R £ P I FNDCS K% 5 E 0§ 2 IEAH2%(r = 0.363, P = 0.005), 5 E/A
SEIEMK(r=0.291, P =0.006), 5 E/RIEMEIAAIRE e’ 27 IS (r = —0.495, P = 0.000), 5 E/—RIEHEIA
EE e 5 fAH 5 (r = —0.595, P = 0.000), 5 E/*F¥ e 2 ik (r = -0.610, P = 0.000), 57/ 5 A J5 152 2 fiAH
J(r =-0.304, P =0.002), L% 3.

Table 3. Correlation between FNDC5 concentration and cardiac index in diabetic patients

5% 3. FNDC5 KB 5HERF 2 & DB is Rt x4

T H r {8 P{H

E % 0.363 0.005

E/A 0.201 0.001

E/ =R A] R e -0.495 0.000
E/ R R EE e -0.595 0.000
EIFE e -0.610 0.000

B ER -0.304 0.001
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34.2 BRERFRBEEZERRENTWE RS

¥ 2016 5= ASE/SCAI $5F[12], MRHEF35 Ele7KF, ¥ T2DM 35 43 A e = 7o i 1B 4H (Efe’ < 8,
n=42), KAEFREENREALA(B <Ele’ <14,n =) KT EIETE4l(Ele’ > 14, n = 24), FG4ER . B
PRI AEIME. W00 FELIML & (/K. FNDC5 IR AL LA 7 Logistic [F1JH50 4T, &5
FELTRFRE K FNDC5 7K1 52 7e % e 4 AT 52 R 35 (P < 0.01) . WL3< 4.

Table 4. Multiple ordered Logistic regression
= 4. %LAFF Logistic [E)3

T H B fH PR i wEM Exp(B)

Gt 0.039 0.016 0.026 1.036

B PRI i 0.010 0.026 0.685 1.001
BMI 0.050 0.050 0.315 1.051

LDL —0.165 0.153 0.283 0.848

e L 5 —0.465 0.381 0.223 0.628
S Lo I S -0.111 0.445 0.803 0.895
FNDC5 —0.006 0.001 0.002 0.994

4. g

FNDC5 F8 H T A& 1 /ME 5 IK[13], 1 /ANB /K REE B 2R3 A 1S 1 2R 2 24 2 1 465 g 4l (40
A0 R 2R 11 25 L0 ) RN PR (1 78 Rk ity G5 AL SR Bl Irisiin A PR J5E X R PR AT LE A7 5 Asn7 FT Asn52
(1418 n-HEHEAL IS, B R R AN R IR S5 MY B ADAM) KR SR L DI, 70 Wb B IRAR A, A4 A B
fER[15]. Irisin ZE4R P £ BHEE 5 S p38 M ERKL/2 /S R IEAFThRE . WFFRR, B4 Irisin 1577 7T L
P2 p38 Al ERKL/2 [HBEER 1L /K T, HETWFHiE UCPL BRI KT [14]. e it 1 € i i 472 A UL IAL P
EIFEBRIN[16]. A, F—TFFRE, Irisin AT DA AR I 40 TR RS € e AR S PR B A0 HO-1 (AT 3
TN 1) M) p62 FkZA ¥ E2 Ao F 2 (Nrf2) 1) L3 TZeid HO-1 #1i55) SnPP &k p62 siRNA 4t
S, RRWOMEAE RIS, XK Irisin 753 (48 RN ] feif it p62/Nrf2/HO-1 {5 5 i@ B 5L [17].

Irsin A o8 R 5 22 Pt (insulin resistance, IR)FIAEH , ATk B #2 R )42 it g 55 2= 10 & ORI R Tl
2 1 JR % 2% BB B S I BB AR SR AR S . B FTAIE S, Irsin REAER Y B 40HE - LA I a (PKA)
R 110 77 R I 3% P B R I ek o 2 W B JER 5 R Al o FERTBEERGRI I EREE R, Irsin ] 14 i fig
Sy B AR AR TR, 98D o AHARIGTRAR[L8], JE s> g ANRIE T, FIB g A0asass, (edkiE s R
AR A[19]. BhAh, SRR LIRS RGES . Bl E/R C2CL12 mALdt, Irsin (it FRiE
R T 2 A P A PR ER I R AN SR AMPK o/ fif B 35324 B- T 3E/ERKL/2 BB kK F-[20]. o — Tk
FAH, Irsin AT LU 55 KR A R (palmitic acid)if 3, SRS 5 K BR-OLAH LI B RIS 16 5. ARfTR
B Trsin 38 3 S0 e R BE VLR 3 A AKC(ER A0 B 2% 18 Ak & 20038 AR A B A (2] I S
S AR AURE AR ) 2 AL, Irisin W DU I B0 I 1) PIBK/AKYGSK3-GS 438, SRAZHE RS JE & il
1M 17 DIO /NBRIE S r-Irisin 2 JE J& , JRTHF 57 - B ER (AMP) T 25 1 BB (AMPK, Thr72) A4 i [ B 1 5 ¢
P45 G S R F- 2 (SREBP2) (1A 3G N, - AT 406 1 B A AL 1 B2 15 R [22]

g ERTIR, Irsin v L@ S G NRDIAEAL . SO ULP R AT BE TR TR T D e T A R B 2
HEHT B R T A A 7880 60 W R0 AR 5 A A R 2 BT AE RE RN BT IR VE o fEARSEIR Y, 59E T2DM B
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FHLL, T2DM B35 [f1iE FNDCS /K1 RIS, XA R K T2DM B il PGC-1a HI3IE M HIE
PER R PR, kT T 80 FiE R+ FNDCS/Irisin (7K-FB#AR[23] . Irisin 7K-FBRARAREE T T2DM B3 IF K
Fe R IURE Ui 9 R U R B 0 B ik B P K W R S TR, AR ROK B 19 1 4 (reactive
oxygen species, ROS), %SO T:[24]. ROS ibidit ifs 548 ot Wik SL AL 27728, J5 3 v Ll
TR R FIZRIBFIHERR, RO VISR, 217 S50 DCM [25]. 7£ T2DM 5 & i LA BAR B fig o,
IR S R Lo L8 I ACRE R B B A R R 32 o IR W Re 3 8007 B N T R B35 AR B, 3 7 44 o J5k % 3R S A4 R4
1 (insulin receptor substrate-1, IRS-1)if i A 22 ¢ 7 544 25 1 I (mitogen-activated protein kinase, MAPK)
F9iEE, araE 5 OManEa >, FEE MOV ER . 4t LA T A 55[26]. IR bR T &
SECONABAR BB h, 2 E B OIS R EE A THRER T . IR 5 M bl AR IR 2 T 804 & A
Hihl, BUEZIER ARG RAAS 240, (EHEEACN . UM RiAThRE . Lk Py BRI B 5 A s R AT
RO AR 4k, = EM, OB TR RS KGR Behs , 28w 51 SO T e RS [27]. BB
MR FEREA,  Irisin (FEARIE T LA B4 S EUOL DR MBERT, Irisin BEAK AT DUHI#E 5 2 aVIB5-AKT 15 51%
FHIEOE, ] MR EAE A RO, S ECC U B R AR 4R SR T2 [28].

TEARSER 1, T2DM B4 M5 FNDC5 k5% 5 2 EEF K IIfe S50 EIA 21FMIC, 5 B 27AHE, H
If1% FNDC5 7K P& 76 5 Fe IR T i BT s R 2o BA A5 B B /K P A 28 FNDCS ¥k 5 T2DM
SR BRI DIRE R AT 5% . Alexander SR AL 2R, B Irisin ZK-F1) T2DM & 30 /1359 5%, MACE
RARFER[29]. HABW SR, F5FF FNDCS ¥R B 7K P78 S0 I PR ZBE PR 95 0o LG B3 A IR [10] - S8
DL 25 CAHEN, KK P76 3% FNDC5 /K-FHl R fiin & T2DM B #H R Mo lim i HE, H
PGC-1a/FNDC5/Irisin i % 7] G /2 A KIGST T2DM & FF 0 77 35 il A8 I8 AR RE Ao

5. &g
Zi LRk, T2DM 35 1% FNDCS /KFEE PG, HAK FNDCS /K5 2 BUbE PRI B3 B 0 &

FPSKIIRES WA K. AWM EA G, BT L, HARGR, A ENRERNE. AT EZ L
HTHEPERT FERAT 7T FNDCS £ 2 BB fps 3 500 DhRERERG /EFIBLE], i SR R

A=A
AT IR
SE 3wk
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