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[ Abstract] Objective To explore the correlation between serum nickel striated protein (Metrnl), epithelial fatty acid
binding protein (E-FABP) levels and myopenia in elderly patients with type 2 diabetes (T2DM). Methods  Two hundred and
forty-one patients with T2DM treated in the geriatric department of Hanyang Hospital in Wuhan from May 2020 to July 2023
were selected as the research subjects. They were divided into a sarcopenia group of 55 cases and a non sarcopenia group of
186 cases based on whether they were complicated with sarcopenia. Enzyme linked immunosorbent assay was used to detect
serum Metrnl levels, and chemiluminescence immunoassay was used to detect serum E-FABP levels; Compare the serum
Metrnl and E-FABP levels between two groups of patients; Pearson correlation analysis of the correlation between serum
Metrnl, E-FABP levels and the characteristics of T2DM with sarcopenia; The value of Receiver Operating Characteristic
(ROC) curve analysis of serum Metrnl and E-FABP levels in predicting T2DM with sarcopenia; Logistic multiple regression a-
nalysis of the influencing factors of T2DM with sarcopenia. Results The serum E-FABP, T2DM course, HOMA-IR, and
SARC-F scores in the sarcopenia group were higher than those in the non sarcopenia group, while serum Metrnl, body mass

index (BMI), gait speed, grip strength, and limb skeletal muscle mass index (ASMI) were lower than those in the non sarcope-
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nia group (¢/P=8.839/<0.001, 5.723/<0.001, 6.116/<0.001, 28.237/<0.001, 8.825/<0.001, 3.605/<0.001, 2.814/0.005, 15.449/<
0.001, 8.111/<0.001). The serum Metrnl level is positively correlated with BMI, walking speed, grip strength, and ASMI in pa-
tients with sarcopenia (7/P=0.512/<0.001, 0.509/<0.001, 0.524/<0.001, 0.498/<0.001); It is negatively correlated with the
course of T2DM, HOMA-IR, and SARC-F scores (7/P=-0.486/<0.001, —0.497/<0.001, —0.527/<0.001); The level of E-FABP
is negatively correlated with BMI, walking speed, grip strength, and ASMI (#/P=-0.510/<0.001, -0.519/<0.001, -0.496/<0.
001, —0.494/<0.001); There is a positive correlation between the course of T2DM, HOMA-IR, and SARC-F scores (r/P=0.
501/<0.001, 0.504/<0.001, 0.492/<0.001). The AUC of T2DM with sarcopenia evaluated by serum Metrnl, E-FABP, and their
combination were 0.816, 0.822, and 0.896, respectively. The combined prediction of AUC was higher than that of Metrnl and
E-FABP alone (Z=1.960, 1.976, P=0.015, 0.022). Elevated E-FABP is an independent risk factor for sarcopenia in T2DM,
while elevated Metrnl is a protective factor for sarcopenia in T2DM [ OR(95% CI)=2.932 (1.347-6.384), 0.755 (0.623-0.
915), all P<0.01].Conclusion The serum Metrnl levels decrease and E-FABP levels increase in elderly T2DM patients with

sarcopenia, which are closely related to the occurrence of sarcopenia.
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Bro A ESIAARNTHRTORL (xas) 21,2 4H AL
FPIMSEAEAS ¢ K56 5 VHECPT R DU R (%) R, 2
H LB TX? K55 Pearson FHICHESTAT LI Metrnl  E-
FABP 7K>F-5 T2DM 4 JF WL FRAE B9 AH DGk ; 523K
FH TAEFRFAE (receiver operating characteristic, ROC) [
LEPPAN I Metrnl \E-FABP /KF-7E T2DM 4 I WL/ i
Hr T AN, HH 2R T T FR (area under curve , AUC) Lt
BRI Z K3 ;R H] Logistic 22K [T/ 47 T2DM &
FEWVMERZIR R R . P<0.05 HERAGITHE X,
2 8 7R

2.1 2HBFIGIRGOR LS 2 B E MR AR 5
MRS JebOo i s WA s L AR 2 TC HDL-C , LDL-
C.TG .HbA, FPG L5, Z 5 LGB X (P>
0.05) JILZLHEL T2DM % F2 . HOMA-IR . SARC-F 343
BT WU RELL, BMI, A 42 3 ASMI X F 6 L/
REL (P<0.05) , L1,

R 1 TNUIELLS WU AE 2L I PRYORE 4

Tab.1 Comparison of clinical data between patients without sar-
copenia and those with sarcopenia

5 H %(iﬂz//'l\‘fgfﬂ Hfiﬁiﬂ S P
BB %) ] 97(52.15) 29(52.73) 0.006 0.940
AEIE (x5, %) 75.42+6.89 75.07+6.45 0.336 0.737
T2DM JFe (zs,4F)  12.36£4.10 16.42+6.08 5.723<0.001
BMI(x+s,kg/m?) 23.36+2.31 22.10+2.16 3.605<0.001
FIMES[F(%)]  106(56.99) 32(58.18) 0.025 0.875
SEOITEL[ (%) ] 56(30.11) 17(30.91) 0.013 0.910
MR T (%) ] 90(48.39) 25(45.45) 0.146 0.702
IS [ B (%) ] 29(15.59) 8(14.55) 0.036 0.850
TC( xxs, mmol/L) 6.24+1.21 6.28+1.27 0.213 0.832
HDL-C (s, mmol/L) 0.91+0.19 0.88+0.20 1.016 0.310
LDL-C (s ,mmol/L) 3.7420.49 3.76+0.45 0.271 0.787
TG (x+s, mmol/L) 1.70£0.41 1.71£0.45 0.155 0.877
HbA, (xs,%) 7.98+2.01 8.1322.16 0.478 0.633
FPG(z+s, mmol/L) 6.48+2.07 7.02+2.19 1.677 0.095
HOMA-IR ( x+s) 2.1620.62 2.71+0.45 6.116<0.001
ik (x£s,m/s) 0.85+0.12 0.80+0.10 2.814 0.005
1891 (xs,kg) 35.42+3.79 26.14x4.31 15.449<0.001
SARC-F 43 (azs , 43) 3.01£0.50 5.13£0.45  28.237<0.001
ASMI(#+s,kg/m?) 7.1221.39 5.43+1.24 8.111<0.001

2.2 2 HAEF MG Metrnl E-FABP /K FEbE WL/ SE
M E-FABP 7KV 75 T ML HE 4 , Metrnl 7K P
T HELH (P<0.01) , WLFE 2,

R2 NI S WD IEA B M Metnl (E-FABP /K-
Mg (x+s,ng/L)
Tab.2  Comparison of serum Metrnl and E-FABP levels between

patients with muscle atrophy and those without muscle at-

rophy
4 1% Metrnl E-FABP
TeN e 186 147.62+20.54 529.78+66.12
WL iEH 55 120.16+19.33 624.91+82.35
ff 8.825 8.839
P1{E <0.001 <0.001

2.3 [fiL# Metrnl \E-FABP 7K~F5 T2DM & L/ iE
FRIERIAHOCPE  Pearson AH OGRS #7425 R B /s, T2DM
A I WD HE 835 113 Metrnl 7K 5 BMI 2B 48 17 .
ASMI S 1EAH2E, 5 T2DM J5 2 . HOMA-IR SARC-F ¥
YA (P<0.01) ; E-FABP 7K F-5 BMI A 2
71 ASMI 2405, 5 T2DM %% F2E . HOMA-IR .SARC-F
PRI IEA 54 (P<0.01) , W3R 3,

£ 3 M Metrnl [E-FABP /K5 T2DM & 31 WL SE RFAF (9 41
Kt

Tab.3  Correlation between serum Metrnl, E-FABP levels and
characteristics of T2DM with sarcopenia
P Metrnl E-FABP

r{H PH ri P
T2DM JiF2 -0.486 <0.001 0.501 <0.001
HOMA-IR -0.497 <0.001 0.504 <0.001
SARC-F ¥4  -0.527 <0.001 0.492 <0.001
BMI 0.512 <0.001 -0.510 <0.001
il 0.509 <0.001 -0.519 <0.001
#7 0.524 <0.001 -0.496 <0.001
ASMI 0.498 <0.001 -0.494 <0.001

2.4 il Metrnl  E-FABP 7K~FHiill T2DM & FF L0
SERIME  2H TS Metrnl , E-FABP /KF- il T2DM
HIFNUPEME R ROC fh4k , 3315 AUC, 45 R B .
I35 Metrnl \E-FABP & —#HRA M T2DM & JfILb
SERY AUC 43514 0.816.0.822 ,0.896, — 3 Ik 4 Tt il
AUC & F Metrnl \E-FABP Bl f5iilll AUC(Z=1.960 1.
976,P=0.015.0.022) , i 4 & 1,

2.5 T2DM &I WI/AE S M B 2R 1) Logistic 22 A 3K [A]
H5r#r DL T2DM B 2R G I ILE (2 =1, %=
0) M EAR G DU L RgE R b 22 R Gt LWLk
54+ Metrnl . E-FABP  T2DM J5& #£ . HOMA-IR  SARC-F
PEAY BMI A 42 F) ASMI 2 [ A8 B 4T Logistic £
R [HE 5387, 455 7R , 5 E-FABP 320 T2DM &
FEWUSE R A7 S 5 2 25 Metrnl 25200 T2DM 45
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FFWUVDARE - R 2 (P<0.01) , L3 5,

Fz4 A7 Metrnl E-FABP 7K T2DM & I WA E A9 4 1B

[R5

Tab.4 Comparison of serum Metrnl and E-FABP levels in predic-

ting sarcopenia in T2DM patients

=X

Cut-off 18

AUC

95%CI

BURE Fee

Youden
Ei

Metrnl
E-FABP
ZHBA

<130.48 ng/L  0.816 0.748~0.884 0.618
>592.20 ng/L  0.822 0.762~0.882 0.728 0.802
0.896 0.836~0.946 0.909 0.788

0.904

0.522
0.529
0.698

B 1 i Metrnl E-FABP ZK-F-3¥4ii T2DM 5 I JLMER ROC
thk
Fig. 1 ROC curve of serum Metrnl and E-FABP levels in

evaluating T2DM with sarcopenia

R 5 T2DM GIHFNUDAER NN ZR 1 Logistic 2 K2 8115 73H7

Tab.5 Logistic multiple regression analysis of the influencing fac-

tors of T2DM complicated with sarcopenia

moH B1H SE{H Waldfi P{E OR{E  95%CI

Metrnl 7 -0.281 0.098 8.224 0.004 0.755 0.623~0.915
E-FABP & 1.076 0.397 7.342 0.007 2.932 1.347~6.384
T2DM J5 78 0.025 0.224 0.012 0.912 1.025 0.661~1.590
HOMA-IR & 0.176 0.154 1.301 0.254 1.192 0.881~1.612
SARC-F iT43®  0.195 0.186  1.096 0.295 1.215 0.844~1.749
BMI & 0.148 0.157 0.894 0.344 1.160 0.853~1.578
g 0.116 0.109 1.133 0.287 1.123 0.907~1.390
WAL is 0.143 0.288 0.247 0.619 1.154 0.656~2.029
ASMI = 0.072 0.268 0.073 0.787 1.075 0.636~1.818
303

T2DM B A BEIR AU SR L B 8 2 AR

WILIA) P9 A J5 B4 4 i AT BT 1 9 5 O, ol e 4 L
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P R, [FIEHA AT R S P R 48 O L R Re it %
AU I IR R I T2DM B UL E
(& TR 2

Metrnl 7] 38 52 212 2 FVA 2% 28 7015 8% WLFD AR i
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K AL/ R C0 i 17 A48 L P 7 AR R UL PP e 4% 440 e PR 7
R 7 A AR e R AR e, BE AT A PR
Metrnl 2233081 fig 5 2032 361 69 LA e 4 36 A el A |
B PE AN/ Cai Y LB, LT Metrnl 5 47
PO 7 3208 JR A R T U A 56, Baht 25T
TERH , Metenl F G400 f 53000 , 6300 3 00 o) 2 1k sz o A
HREERHEAERE T L EA A, AR
SR IE Metrnl 785 IFFIR & IF WL E &
2 S F R SR AE ST HEN , T2DM 5B 254 P 48 1 I
IV AR R S0 o 5 S50 05 440 i 43 06 Meetren] 0820 | 116
I M 3E Metrnl 6530 7K S 341K, Metrnl 14 3 AI% -5 50
AT LR A 0 A A2 a2E UL 1R P A A a5 , L/ 5
JRUBSE 38T LA, Meten] 7K SR A0 A5 JHL i v ol 5 2% AUk
PER DI REB D], T2DM Bt — 25 & e MR AR 2
LS B 5 ZEHSHT i — 25 ), LD o8 2 A R 43
fife A — 2D IR HESIILAE 1) R AR R

E-FABP 233K T gL v 5 6 55 2H 21
S 5N ST AR BRITRIS i, e Sl ko
BEREAGIG R R v R P BAE S R T
WF5E S, E-FABP 5 22 4 O S 25 5 11 28 25 0 s AR 1
A, Tanabe %™ WFoTLE R W, A KRR
9iE K R P2 FABP (L-FABP ) /K i & T, IR
L-FABP 52 WL A 7 s 1 i, ] W00 4 R o AL /0 i
[, SRT E-FABP 5 T2DM & Jf L E (19 56 R A7)
UG, ASBFSE I E-FABP 764 3 WL/AE (9 B %
Ak, B LG ) & 4 . BTk E-FABP 7K
SEHEINTTRE S T2DM 5 A P8 2 1 S g F AU A0 o 3
I MBSV E R A G, T E-FABP /KT 5 2 it
—FTHEL T2DM B BB AT | 3 sl s i 2
B IAILAMEE % A KU

HOMA-IR J2 [ B PRI F8 35 14 PR i 26 AR 7K
PRy EZ AR bR, 5w s AR R R A R
BLY SARC-F P43 2 0ifi A5 WL/ E 1) 3 2 9% 43 T
B A2 Al gl g iUl R A 2t A LA ]
BERE AT WL AILAAG AR ASMI 2 AR 405 DU fi B
WU RN B = 154 B R LR PR AR AR o, v
RO AL RE iAW 5T ' Metnl | E-FABP 5 I+
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WAE BRI AH B T Metrnl | E-FABP 541 35
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HU7R Metrnl \[E-FABP Xt284F T2DM #45 & I LD AE
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WA Jm A m RS RSB I S %5 5
£i L, 24 T2DM B3 ML E-FABP JK-F 3 i

Metrnl 7K-F-FEAR S JILANE 9 & AR B ODAE G, — 3% T
G35 LA A 1 fa s PR DR B RV R L I v
Metrnl \E-FABP B35 ol A3 RO LA GE , i PR 7l 38 i
N T2DM S8 ML Metrnl (E-FABP 7K-F-%t L0 i
FrBp; FG YT o AH o T A R X M7 Metnl | E-
FABP /P HEAT 245 Wi, H =% 2 5L E & A 1
BRI RLHIATS A e B DR HAT i SRR AR 1 Y BF 5
PSS 2R T el
P2 S A VR P WO 45 i e
EE kA=A

A WP BT SRR AR T AR IR SR
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