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[#BZE] HE ©F55 2 BUEFRIR (type 2 diabetes mellitus, T2DM ) F5 335 5 B i X 1 375 P9 A 10 2% ( visfatin ) | PRI 05 4 9 1
24 G T 25 B ] PR (vaspin) B9 IR 7K 5 220 Z ABJE (Teft ventricular hypertrophy , LVH) B &, #1120 T2DM B4 L4
LVH MHREZE, ik AL 93 BIWIHIZHA T2DM B3, 17875 .03) B Pl O DRSS H DI Re , I 5 22 =0 DU i e 4K
(left ventricular mass index, LVMI) , #4& LVMI ¥ &4 T2DM &3 LVH H (JRHIZH ,n =45) 5 T2DM A& LVH 4H (X7 HR
2 ,n =48) W HREH —BIFEN SR A= WAk 2z e b NI vaspin #l visfatin EFEbR, T vaspin Fll visfatin TE T2DM W3R iR %L 5
LVH HIAEE, SR HHH T4 R4, 5 51 40 B9 visfatin FI vaspin ¥ 45 [ (4.57 £2.74) ng/mL vs (3.35 +2.05) ng/mL,
(417.40 +£230.71) pg/mL vs (328.07 +218.99) pg/mL,P <0.05] . Logistic Z K Z AT 437 7R , visfatin 624K 30 ik 08 FERE Ak 10
HESR | 155 %% FE R £ 1 IH 15 B ( high density lipoprotein-cholesterol, HDL-C ) J& T2DM &I LVH B2l 7 W K 2 (P <0.05) , #E Xt
visfatin SHEIEFCEAH G Z b & B, T2DM AREH visfatin ¥ 5 HDL-C 2K (P <0.05), 4518 75 T2DM S b
& LVMI 38N, L35 visfatin WEJEIENN, Visfatin ATAES 5 T T2DM %4 LVH (GBS 72, I SRS IS SLAI 56, Visfatin AT
e T2DM B &4 LVH MBNEE,
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The relationship between the new adipokines visfatin and vaspin expression in
patients with type 2 diabetes mellitus and left ventricular hypertrophy

Ma Yixin,Zhang Zhongying, Si Sicong,Luo Hongyu,Zhao Huan, Yang Wei "
( Department of Geriatrics General , Xuanwu Hospital , Capital Medical University, Beijing 100053, China)

[ Abstract] Objective To explore the relationship between the expression of new adipokines in serum such as visfatin and vaspin,and
left ventricular hypertrophy (LVH) in patients with type 2 diabetes mellitus ( T2DM ). We studied the related factors affecting LVH in
T2DM. Methods Totally 93 patients with T2DM were enrolled, all patients were tested for biochemical indicators and blood routine
indicators, echocardiography was done, the left ventricular myocardial mass index (LVMI) was calculated. According to LVMI, patients
were divided into T2DM with LVH group (case group, n =45) versus T2DM without LVH group ( control group, n =48) , Logistic
regression was used to analyze the correlation between visfatin, vaspin and LVH in T2DM patients. Results Compared with the control
group, the concentrations of visfatin and vaspin in the case group were increased [ (4.57 +2.74)ng/mL vs (3.35 £2.05) ng/mlL,
(417.40 £230.71) pg/mL vs (328.07 £218.99 ) pg/mL], and the difference was statistically significant (P < 0.05). The results of
Logistic multivariate regression analysis showed that visfatin, coronary heart disease, and high density lipoprotein-cholesterol ( HDL-C)
were independent predictors of T2DM combined with LVH. Further analysis of the factors related to visfatin and glucose and lipid
metabolism showed that the level of visfatin was negatively correlated with HDL-C in T2DM population (P <0.05). Conclusion Serum
visfatin concentrations were increased with LVMI in T2DM and associated with glycolipid metabolism disorder. Visfatin may be involved in
the pathological process of developing LVH in T2DM. It may be a predictive factor for the development of LVH in patients with diabetes.
[ Key words] type 2 diabetes; visfatin;vaspin;left ventricular hypertrophy
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ZE O ZENEJE (left ventricular hypertrophy, LVH) J&
2 RUBEPRH (type 2 diabetes mellitus, T2DM ) £ 345 # UL
MY R AE Z —, LVH 23 52 e L LG8 WSe 45 T 7 2
BE, FECO NS A [ 25, ™ T B2t B0 )
WO IR HATA S E AN B R
HEHT = IR RE I PR ' 458 T 55 1T BB T2DM 5 &
LVH ek M2, Hda o BoR, 7% T im
BEFEHIEOL IR ZKF- | R 2R RT3 R B 5 2R 41K
HLF840 ( homeostasis model assessment of insulin resist-
ance, HOMA-IR) ¢ & fE B I K 5, LVH {55k 5
T2DM #VIHI G, L, #83F T2DM 20 LVH # #
KL, A B FREAK LVH 72 T2DM & i &%,
3t T2DM (B UG S AT R,

W IE BE 7 R S 1R 22 TR A B e A Y
(vaspin) Bz 2 i H A4 Hida 6 7E 2005 4%
PR —F AR K7, N OLETF K B (45452 i 1 4% 30
PRERL) BN IEAR 7 v 23 B R 9 R T 2 /IR H
BEHI 7] serpin % BT B AR 5 -, vaspin HAEAR
JHERY OLETE IR R €8 9 JIE A 07 v e S P R 3k 72
s an B R RR W A R 7 ARG T 12
LETO B € N E N 5 h 2ok R B R i, JF H.
WFFER b R | vaspin ASTE 8] 58 N B2 LA P 2 40 i
W gk, HORIKTE N IR IR 7 4 2300 g 07 40 i v
vaspin 5 T2DM E B B &5 ZRHRPT S 58 1 S I 25 56
YL, 5 R IR T 2O AR 7 4 20 Y
vaspin ¥ ETHR . Vaspin (95352 Z R IR B2,
BEAE vaspin HIOCHFSE " 32 B4 v e JIE JoE SO DR 9 A
KIER GAE , Z J5 B WL 78 2.0 18 RGN,
B2, vaspin 7EACH AL A& h A DI /E AN 1E 4
WML AR, H vaspin 275 588 BRI A 19 21
PECWUIE A G, H R AA FHICHF IR IE

N IERE 1 2R (visfatin ) S&—F i BE  2H 2345 W6 1)
FEHEN T, H1 Fukuhara 2% 7E 2005 4F 15 K &9,
B G T R AR D7 2 2R BR 07 40 1A
visfatin 1 PAIE F1 €9 i 1D v 1% 1 W 4 8 e, A 26
B 55 2R A A= 2RO, AT AR S e s R A2 AR L A4, 2
STHLAR A T WA A RE RIR SR NG, A SRR
7N visfatin %TEEEHB%@Q*%TE%&LE%&EHE&
APUP O B F AR A 1 7k B2 4 L b o YA 336
VLR BIRFFE S R, visfatin 55 568K Bl bk o FE B8 1k 1
MR (LT AR im ) DRI | e Pk S M Bz
PRSI S Z P BN I R A i BT G

H BT MLIE vaspin F1 visfatin 2k K EAEAIF LVH
9 T2DM & P RD . AT E AT LVH
A IF T2DM B3 ML H vaspin 1 visfatin [ 35 7K
-, 5T vaspin F visfatin 5 HABIG RIS AR O E R LR
it vaspin , visfatin 1E T2DM 5 % LVH = 72 5 i /e
FsZm R 2 S R85 JF LVH (9 T2DM & 1234
S ALl RAK T

1 WN&ER5FE

L1 #HEKR

ABIFSE 28 AR BB R e i R e 46 P 2 51 it
i, 1 B A S I BT [ 2018 ] 112 5, I 0T
(2022140 5, LAY A B AL B RER 22 5 BB B 2 4F
BERET 2017 4F 10 A E 2018 4F 10 H IR 93 4l
T2DM & A AHECE B MG R E S, KHT
W42 LVH 1) 45 191 5525 A5 i B 20, R 42 b
LVH #Y 48 il s 5 1 R HEA

DOAHBRME: T2DM HI2 WibRfERF & (i 2 7
WEIRAG B A6 R (2017 4ER) )™ o @HEBR bR 1 1
BB W bR s T 0 T2 v o 8 DR bR | S e R
Yo PE AL RS AR % IR S T REAS 4
JEELD A MR R AT RIS RE Lt
WIRBLEEIGE B L BRBA A3 101 IR 98115 24 1)l g
Wb — RS 245
1.2 HRGERTE

(1) — il R BT oRE: B g AR BT | I ] (waist
circumference, WC ) | B [ | 4F & 5. & IF R
T o

(2) SE5 2 A A 48 bR . 25 7 11UHK (fasting plasma
glucose, FPG) %5 Ji§ Jif i & (fasting insulin, FINS)  ##
Ak 1ML 21 &5 H ( glycosylated hemoglobin type Alc,
HbAlc) L C 2 I 5 H ( hypersensitive C-reactive
protein, Hs-CRP) | IfiL 7 C K, &0 JH [# B (total choles-
terol, TC) . =t H ¥ ( triglyceride , TG ) K% F AR5 H
RH[# EE (low density lipoprotein-cholesterol , LDL-C) | /5
2 1 Jig A IE [ 5 ( high density lipoprotein-cholester-
ol ,HDL-C) . [F] %42} Jjt Z % ( homocysteine , Hey ) | JR iR
(uric acid, UA), f# F B 5% %0 2 % B 2% (enzyme
linked immunosorbent assay, ELISA ) Jl] % IfiL & vaspin
Hl visfatin ¥ )&, 315 HOMA-IR, HOMA-IR = FPG x
FINS/22.5,

(3) VAL IR 25 4« R 4fE 5 [l A 0 3 IR 2 25
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( American Society of Echocardiography, ASE) B i A
O PG T I R O AR S HE AR, T A A
P e B AR IR E N A DL B EAT . SR De-
vereux 2y R A0 2 O LT i (left ventricular myo-
cardial ,LVM) }& LVM #58%% (LVM inden ,LVMI) , LA
BYELVMI > 115 ¢/m* &M LVMI >95 ¢/m’ A LVH
Wit
1.3 FiAFEFHE

A B0 A8 1] SPSS 26. 0 Gi 22 81 R A7 483
O30 LR IR + bRUEZE (v £5) 3R 2R
AR A o, SRBSTREA ¢ K 5 AT
21 () P45 2 S v A3 A, SR D xR 36 R A 28 ) R B
SrHCIY 25 Sk 43 A, PR S 78 ] Y RE OGP R
Pearson A G172 ZE 7R F 30 Logistic [7l
JFRERL, A3 M1 0F LVH /Y T2DM B & fak % . ok

FHRUAG R a =0.05, L P <0.05 A ZRAHL %

2 R
2.1 HHIA S RBAN KBRS

R 12 AT 1 - S 4R 18 B I 560 L 9] HO-
MA-IR B LY ( waist-hip ratio, WHR) | UA Bk J& 14
{5 TR RRZL  HDL-C IR X IR, ik 22 5 A 4o it
SESL(P < 0.05),FEEL,

2.2 I0iF visfatin,vaspin HIRIZKESAELERE

24 RER s I3 1 20 MLV visfatin | vaspin e i
W TR, 2R A Gt F R L (P <0.05) , £
MLYE visfatin | vaspin B R K KFE S5 L0 ERER
KK

®1 2BBERBABRACERENBEERSN

Tab.1 Univariate analysis of left ventricular hypertrophy in

people with type 2 diabetes

[x+s, n(%) ]

Characteristics Control group(n =48) Case group(n =45) P

Age/a 57.67 8. 19 61.88 £8.76 0.019
Male 34(70.83) 15(33.33) 0. 000
Smoking 25(52.08) 11(24.44) 0.023
Hypertension 35(72.92) 31(68.89) 0.579
Coronary disease 12(25.00) 22(48.89) 0. 004
Chronic cerebral infarction 14(29.17) 12(26.67) 0.524
Hyperlipidemia 30(62.5) 27(60.0) 0. 381
Medications

ACEL/ARB 25(52.08) 21(46.67) 0.539
BMI/ (kg - m~?) 26.45 +3.80 25.53 £5.44 0.334
WHR 0.81 +0.21 0.94 +0.24 0. 048
WC/em 79.20 £7.22 87.87 £10. 32 0.051
Duration of diabetes/a 10.43 £7.10 10.91 8. 66 0.787
HOMA-IR 5.77 +1.76 8.30 £4.09 0.043
FPG/(mmol + L°") 8.09 £3.35 7.96 £3.52 0. 854
HbAlc/% 8.19 £2.57 8.43 +2.10 0. 622
TG/ (mmol + L") 4.65 +18.42 2.17 £2.94 0.391
TC/(mmol - L") 12.08 £55.28 5.35+3.39 0.433
HDL-C/(mmol « L") 1.78 +0. 81 1.30 £0.42 0. 000
LDL-C/(mmol - L™1) 2.38 £0.87 2.76 £1.07 0. 063
UA/(pmol - L") 293.87 +92. 14 340. 60 £97. 56 0.018
APOB/(g/L~") 0.78 +£0.25 0.81 +0. 31 0.554
Hey/ (umol + L71) 15.38 £7.0 18.03 £25.98 0.485
mALB: Cr 51.71 £65. 69 110. 31 +£215. 26 0. 094
Hs-CRP/(mg - L™") 4.40 +8.34 3.29 +£5.05 0.433

ACEI: angiotensin-converting enzyme inhibitors; ARB:angiotensin Il receptor blockers; BMI: body mass in-

dex; WHR : waist-hip ratio; WC: waist circumference ; HOMA-IR ; homeostasis model assessment of insulin resist-

ance ; FPG : fasting plasma glucose ; HbAlc: glycosylated hemoglobin type Alc; TG : triglyceride ; TC ; total cholester-
ol; HDL-C ; high density lipoprotein-cholesterol ; LDL-C :low density lipoprotein-cholesterol ; UA ; uric acid ; APOB ;
apolipoprotein B; Hey : homocysteine; mALB ; microalbumin; Cr; creatinine; Hs-CRP: hypersensitive C-reactive

protein.
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R2 TWAAIE visfatin, vaspin FIFRIAKEXTLL WIEASRS LVH A KRB (P <0.05), 1H vaspin 5
Tab. 2 Expl:essmn levels of serum visfatin and ) LVH JC2CH: (P=0.068), W% visfatin 1 THs 2
vaspin between the two groups (x£s) .
Control group Case group %ﬁ(ﬁ‘%%za‘u\iﬂﬂgﬂgﬁ@‘riij(’ﬁtﬁl\ﬂ‘bﬁ%
frem (n=48) (n=45) g LVH [f&l 4 2, HDL-C J& LVH ffg47 2, % 0
Vaspin/(pg + mL~!) 328.07 £218.99 417.40 £230.71 0. 046 %‘% 3,
Visfatin/ng 3.35+£2.05 4.57 £2.74 0.017

2.3 IMiF visfatin WREKESELERERNX R
SEFSE S
DAZe O 3 B JE A RS 6 fF B3R B 3R 43 #r
T2DM 53§ LVH AHSCHIPR R (P51 0 AR G F
5039 . HDL-C | visfatin | vaspin , UA , WHR FI HOMA-
IR) A A i, 17 Z N K Logistic 0107347, 45
R R T HAB TR R VE RS, L7 visfatin

2.4 Visfatin 5HEIE RIS HEIREHE X E S

PIBENRACBAH A8 4R [ FPG . BMI (HOMA-IR | TG |
TC .HDL-C , LDL-C ., # i§ 25 5 B ( apolipoprotein B,
APOB) \UA J¢ WHR N H 28 &, visfatin R A8 1, iF
7 Spearman MW, 25 B B 7R visfatin ¥ 5 HO-
MA-IR(r=0.416) F1 UA (r =0.298) & 1E A1 5¢ ; HDL-
C(r=-0.305)5 visfatin 2K (P <0.05), ik
AR, K4,

&3 IiE visfatin FREKFESECERENX RN ZERSH

Tab.3 Multivariate regression analysis of the relationship between serum visfatin expression and LVH

Ttem B S Wald x* p OR 95% CI
Visfatin 0. 300 0.102 8.705 0. 003 1.350 1.106 - 1. 648
Vaspin 0.411 0. 001 3.326 0. 068 1.202 1.000 - 1. 474

Coronary disease 1. 596 0.597 7. 145 0. 008 4.934 1.531 - 15.902
HDL-C -1.653 0. 693 5. 687 0.017 0.324 1.342 -8.313

LVH.: left ventricular hypertrophy ; HDL-C ; high density lipoprotein-cholesterol.

F 4 IMiF visfatin B RZEKTE SHERERGHEREXE
Tab.4 Correlation analysis between visfatin and glucose and lipid metabolism indexes
[tem FPG BMI HOMA-IR TG TC HDL-C LDL-C APOB UA WHR
r 0.016 -0.118 0.416 -0.183 0.115 -0.315 0.169 0. 093 0.298 0.281
P 0. 875 0.259 0. 000 0. 080 0.273 0. 002 0. 080 0.379 0. 004 0.119

FPG ; fasting plasma glucose ; BMI:body mass index ; HOMA-IR ; homeostasis model assessment of insulin resistance ; TG : triglyceride ; TC ; total choles-

terol ; HDL-C ; high density lipoprotein-cholesterol ; LDL-C :low density lipoprotein-cholesterol ; APOB ; apolipoprotein B; UA :uric acid ; WHR ; waist-hip ra-

3 itig

Wit 5 W DR S R R BG4t S0 DR S8 3 1Y
B AE 2025 AEBIME 2 3 42 30 3E W ) ( Fram-
ingham ) /CoIERFSE 112 45 50 S s B TR K 58 MO i A
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AR R RO T DA SE i 5 ERE R A IR A L AL
NEUR R R AR T R AN R R B B
U UM S AE | B RN AR Sl RNA Bl &
E QN[ N5 4 T 12 2 P 03 )Y
B O BRI AL ORI IR 5 A RO i
TR G, AT REMIAILEI A O WL B D5 28 P S g i AR
P 2R E O UAE R AT LA 0 LB I
O R FE IR O 7 3 58 RO PR AR BE T

U A PR TR A A 0 28 S5 A FI DD RE S5 ) S0 e
AR,

PRI AT BMI L | A | 108G 55 A 22 R K 35
A SEIRLCEZS A AN T fE . FEMBEKE IE B RS,
S S48 ) FH i ok IR 8 26 0 e 25 g 10 R ( free
fatty acid, FFA) Q. 76 & MoK, BT & A k5
RIPUI S B A e EOAEONE SR EHER O
FORE AR I 32 B A T FRA A= 7 ™ WE IR
A A & T B0 I LA I A E, E B
16 50 BObE S g oAt 5 | kS0 LR AR B 12 R FH ik 42
KAk (O BEF 2R FHLAR S RE S w1 IR 4
BURNMUURRE AT, BE C 2 B 1R AR K
IR, 43U Z2 Fh B FR A g i F 5 19 2
T, Bl Ee % HKPTZE M vaspin & RN FAE R
ST A ML A8 35 1 0 o A L A 9 05 P 5 o A v 4y
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WEZMO, S5 M AEYIRERT B EILA R &
PERIV NG QI S R M I L B2, Visfatin J&—
Tofr IEL 5 A 750 05 R 2 2R 2 s oy AR ) AR A BT, e
IR E S HT B A M AE Y& G 98 I, AR 2 LS
AL O JIE 0 0 R R R0 I AR AR R IR
visfatin 7] DR HF 58 14 S5 07 5 Jin 7 3 ik o AR A Ak, 2
AFEBLD BRI RIERREY) . BT visfatin 7£ 2 7
SN A 35495 A B P9 e ) R 2L S5 Bl 7 R H
FEANEH, PR AT RES 5.0 WUIE S Rt I 5 v
R, (B H AT visfatin X 1115 AU IET) B8 A9 52 A7 14
AL, AR BRI R IR AL MRS
i L2 visfatin FRIAKF-H s @R, H. visfa-
tin Y& 5500 AR I R B B2 IE ARG, AR O — A
FE Y e TR] A visfatin 26 1K K 25 5 E G
=%, HT visfatin 764 3f LVH ) T2DM & By #F
FEINAZ U, R IHGIALT visfatin 2 75 BE A 45 T B
g o L0 O XURSE , B R 3 A T2DM 4 3 LVH (AR
B AR BB B R A A e ) [ B

Visfatin S5HHIEICIEEUIMIOE  BF5EE N visfa-
tin 1671 BE PR ZOME DR B FL2 P 148 O e 1 A AL
i, AT 45 B R T2DM HR 3% 7770 O JIE D) 8 B 4%
Fyek 72 | H. visfatin /£ T2DM & Jf LVH % b 5%
TROKOFJ R, UGB T T RETE IO 1 & AR R SR R
HREEXREZEMWIEMN, HETKT visfatin ik 5
T2DM B FHE & 4L LVH AR CHFIE 80, BARHL
HI A2, ARWFFEH visfatin 5BHIS I8 R 2% A9 AH
AT 7R T2DM 1T DL s ik ks #E i 4L, i &
OIMAEGERG , A2 e, T2DM 3% 76 3l bk s
JE & R LB BE O IR I 45 1 9 i 540 4 PR R
SR 195 40 I PR -2 [ 198 2 Al 2R84 DG, DT 52 1
O ELSAFIDIRERY AL, Visfatin 520 i 26 1A7 A e
S Z ARG A | 8 A2 AT R 0 ) R T
Wl 5 2245 538 % ( Brk-1/ Akt Il p38 MAPK) , /%
T STAT3 {55 E A TG 58 T, IF 8 305 5 R
Ha e e i PR - (4 Z-6 R RSB B F o
Y BRSO AR SR B0 BE S BF 5T 4 T, Visfatin A
AE A SR R A B R R 20 LIRS 3
DY T RE R AR i HLAS B 5T & B, T2DM A OF:
LVH B AHEFE HDL-C By RIA K 5 = ALHidE 21
FORRA I AER R 50 LVH B AR A2
5t, Visfatin 5 HDL-C £ i A X #£, Visfatin 7£
LVH A2 RiAR A, iX 5 HDL-C f5 4F#H I

HDL-C HHjE 8 A o 0 45 50 B AR 9 Y 7, HL
HDL-C iy 418 5 — & IR W% e i & i ( nicotinamide
adenine dinucleotide, NAD) & YJAH>¢ , 1M visfatin J&—
FRAm A P 5 NAD RIS AI G A, Visfatin HA 25
By ZAEAE R ma i AL, X W78 7E T2DM & JF
LVH AHfEr visfatin 5 B8 5T A6 22 (8] 47 76 % 3L R AR
Kok, Visfatin 4325 T2DM &3 LVH 9 & s AL I BF
FEXEIN T FHN A, HET visfatin X F 20 LVH 9 H
PRHLEIEA B T iE— R0, B S PR & s ik
SFERE AL ARG R LA T B — 25 B

A FEAFAE— S8 S5y B | oA 5% A 161 %o B
WEFE, v Ik BB A G R R R R HLSERTRIIE
58 R vaspin FEAACE A R K 3h ook REAE L
YA ER, i AHFSE S8 T2DM 83 vaspin ¥k )J¥ 5
LVMI JCAHSCHE , A58 B BiE A i w /)N, B ol
ST, REATREVT A5 5 KFEAS £ F 2 vt 647
KRS, HAEABGE P KBS AR Z,
A BN A HERR RS (BRSNSt mT
g, AWF5EHE/R HDL-C W& 5.0 7 T2DM A JF
LVH HAH5E, visfatin £E A R 5 7, AR F5E
I SR AT R I K O IR 40 (%) A A6 A Bl ik s A
WAL ER L A8 7E 4 JF LVH 9 T2DM 3% i 28 4k,
FAHSCHLH

2 [T AHFSE Sk T2DM A Bt visfatin 3¢ J&
5 LVH X £ %), H HDL-C .09 M i 5 Z 4k Ht
FRFEBSHH A AW HE visfatin 3 13 52 0B AE AL
W O WU 7 S A5 P R R B0 LA IS i — 2
A FONEM, X AR T2DM A#EEIF LVH /Y
W IR R TR 4 SR i
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