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[ Abstract] Objective To investigate the relationship between serum sclerostin (SOST), pentosidine (PTD) and pa-
tients with type 2 diabetic nephropathy (T2DN) complicated with sarcopenia. Methods 277 patients with T2DN admitted to
the Department of Endocrinology of Changzhi People's Hospital of Shanxi Province, from January 2021 to January 2023 were
selected and patients were divided into sarcopenia group (85 cases) and non-sarcopenia group (192 cases) according to
whether or not they were complicated with sarcopenia. ELISA was used to detect serum SOST and PTD levels; Spearman's
correlation was used to analyze the correlation between serum SOST and PTD levels and the indicators of sarcopenia[ ap-
pendicular skeletal muscle mass index (ASMI), grip strength, stride speed, and 5 sit-up time ] in patients with T2DN compli-
cated with sarcopenia; the factors affecting sarcopenia were analyzed by multifactorial Logistic regression; the diagnostic
value of serum SOST and PTD levels for T2DN patients complicated with sarcopenia was analyzed by using receiver operat-
ing characteristic (ROC) curves. Results Serum SOST and PTD levels were higher in the sarcopenia group than in the non-
sarcopenia group (t=7.777,7.854, all P<0.001). Serum SOST and PTD levels were negatively correlated with ASMI, grip
strength, and step speed in patients with T2DN complicated with sarcopenia (SOST:r, = —0.734, —0.725, —0.762; PTD:r, =
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-0.720, -0.732, —0.755, all P<0.001), and positively correlated with the 5 sitting times (r, =0.722, 0.729, all P<0.001); Mul-

tifactorial Logistic regression analysis showed that increased bone mineral density, increased ASMI, increased grip strength,

and accelerated step speed were independent protective factors for the patients with T2DN complicated with sarcopenia
[ OR (95% CD)=0875 (0.779 - 0.982), 0.716 (0.598 —0.857), 0.509 (0.366 —0.707), 0.824 (0.780 —0.870)], and that increased time
to 5 sitting times, increased SOST, and increased PTD were independent risk factors [ OR (95% CI)=1.427 (1.159 - 1.757),
1.056 (1.023 —1.090), 1.019 (1.006 —1.031)]; The area under the curve (AUC) for serum SOST, PTD and the combination of
the two for the diagnosis of patients with T2DN complicated with sarcopenia was 0.793, 0.796, and 0.897, respectively, and
the AUC for the combination of the two was greater than that for the serum SOST and PTD levels alone (Z=4277,3.825, all
P<0.001). Conclusion The serum SOST and PTD levels are closely relate to T2DN complicated with sarcopenia, and ele-

vated levels of both are independent risk factors for patients with T2DN complicated with sarcopenia. The combined detec-

tion of serum SOST and PTD levels have high diagnostic value for patients with T2DN complicated with sarcopenia.
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Tab.1 Comparison of clinical data between non muscular dystrophy group and muscular dystrophy group T2DN patients

e ENEH (n =192) WD IEL (n =85) X /1/UAH PH
PERI (% ) ] 3 125(65.10) 45(52.94) 3.677 0.055

S 67(34.90) 40(47.06)
W (x x5, %) 60.79 £6.42 65.98 £7.30 5.945 <0.001
BMI(x +s,kg/m?) 26.04 +3.00 23.33 +2.29 7.406 <0.001
T2DM Ji 8 (4) * 8.00(4.00,12.00) 10.00(8.00,12.00) 3.627 <0.001
CKD 43 #i[ #i(% ) ] Gl ] 33(17.19) 12(14.12) 6.150 0.189

G2 36(18.75) 12(14.12)

G3 52(27.08) 17(20.00)

G4 38(19.79) 20(23.53)

G5 33(17.19) 24(28.23)
WA [ 5 (% ) ] 64(33.33) 33(38.82) 0.780 0.377
R HI(% )] 78(40.63) 37(43.53) 0.205 0.651
BB (% ) ] 89(46.35) 31(36.47) 2.344 0.126
SR [ 1% ) ] [N 29(15.10) 15(17.65) 0.285 0.593

RN 19( 9.90) 12(14.12) 1.057 0.304

1 IR I SE 31(16.15) 22(25.88) 3.610 0.057
W46 1K (x + s, mmHg) 134.65 £14.03 138.95 +18.94 2.103 0.062
#9KIE (2 £5, mmHg) 80.45 + 8.42 81.06 = 8.59 0.549 0.583
25 i@ I (mmol /L) * 7.91(6.53,9.34) 8.70(6.20,11.50) 1.649 0.099
HbA, (x £5,%) 9.11 £2.10 10.25 2. 12 4.153 <0.001
TC(mmol/L) * 4.56(3.93,5.37) 4.60(3.73,5.47) 0.658 0.511
TG( mmol/L) * 1.48(0.71,2.11) 1.07(0.85,1.52) 2.875 0.004
HDL-C(x %5, mmol/L) 1.01 + 0.24 1.06 + 0.28 1.434 0.153
LDL-C(x +s,mmol/L) 2.39 + 0.81 2.53+ 0.79 1.334 0.183
MFRFR (x 5, wmol/L) 282.29 +75.03 300. 11 =80.27 1.784 0.076
MLJUUEF (% + 5, wmol/L) 67.46 +12.13 67.51 +16.33 0.025 0.980
HHRE (v +5,g/cm?) 1.03+ 0.12 0.97 + 0.12 3.761 <0.001

" MQ,05) 0

1.3.3 LD AEFE A5 ASMI R FHXLAE X 281 25 R
(TR PR A IR A R, B35 : Dexa Pro-1) il &,
TR A WA IUBT i (kg ) /58 (m)? 2 J1R
H Jamar ¥ & (B AR PR R AR
I 3 U UK — IG5 2R 5 AP il i 6 m 2D Uil it
3 0 B A R 6 m 2P BRI A 2 AR
JEHCE Yy 0 % 5 YA I ], RUTHLR | 3% 22
W 5 RN EE 46 em (AR b A B i /5 1 1]

1.4 GeiteEdrik R SPSS 28. 0 # gt Ab %L
o THEBOR IR (% ) 3R, 2 LA HE AT ¢
Ky, S PTRHT U K IR TR Ax £ 5
FR 2 HE L EAT « K5 WM S LA M(Q,,0,) %
78,2 AT U K5 ; Spearman A& M43 HT T2DN I % L
/DRE R 1L SOST  PTD 7K - 55 WL/ E 8 A 1 A &
P ZE Logistic [FIH43H7 T2DN & I & WA E /Y
M R 5 52 0H TAERHIE (receiver operating charac-
teristic, ROC) #1£& 43 M7 1ML 7% SOST . PTD 7K % T2DN
BEIFENDIERZME ., P <0.05 hZERA ST

2 & R

2.1 2 4] T2DN f#F I SOST . PTD /K F b Wb
SEZH IMLIE SOST \PTD 7KV & TAENLEA , 22 R A 4
R (P <0.01), W#E2,

F2  ARNUDREHFMPLAELA T2DN B 1fE SOST . PTD /K-
P [(M(Q,,05)]

Tab.2 Comparison of serum SOST and PTD levels between non

muscular dystrophy group and muscular dystrophy group
AT I 7' SOST( pmol/L) PTD( nmol/L)

AENULAELL 192 64.83(39.99, 84.70) 79.33( 39.53,140.16)

LA i 20 85 101.23(70.90,135.15) 228.22(101.43,338.94)

UH 7.777 7.854

P{H <0.001 <0.001

2.2 2 HNUDRESE bR R WLAELL 5 AR L I [R]
 TARNLAE 4, ASMI 32 ) 25 AR T A LA e 2
(P<0.01), M43,



- 566 - BEMENG A 2024 4F 5 A% 23 B4 5 Chin J Diffic and Compl Cas,May 2024, Vol. 23, No. 5

£33 JENDREHMPAEL T2DN EE WPUDREFRAR L [M(Q,,05) ]

Tab.3 Comparison of sarcopenia indicators between non sarcopenia group and sarcopenia group

M5l %k ASMI(kg/m?) B (kg) il (m/s) 5 AR [E] (5)
JEWLELR 192 7.30(5.94,7.60) 29.52(20.88,30.60) 0.88(0.84,0.96) 10.07( 9.38,10.80)
W RELH 85 5.39(5.03,6.27) 26.04(16.20,26.74) 0.67(0.63,0.69) 13.54(13.02,14.34)

UMH 9.482 8.733 13.279 13.271
P1H <0.001 <0.001 <0.001 <0.001

2.3 lliLE SOST ,PTD 7K~F-5 T2DN Jf & WLk 8 &
WU E 48 b B A e Spearman A & ME 43 #T f7s ,
T2DN Ff- & WL/ E 3 1L SOST  PTD 7K-F-5 ASMI
1B LHEAAIE(P <0.01), 5 5 YARAL I ] £ 1F
K (P<0.01), 054,

&4 I SOST PTD /K5 T2DN J K LE B L9 15
LIPS
Tab.4 Correlation between serum SOST and PTD levels and sarcopenia
indicators in patients with T2DN complicated with sarcopenia

b ASOST A PTD

r 8 P1{a r, 8 P1a
ASMI -0.734  <0.001 -0.720  <0.001
77 -0.725 <0.001 -0.732  <0.001
ik -0.762  <0.001 -0.755  <0.001
5 YRAR LT ] 0.722  <0.001 0.729  <0.001

2.4 ZHAEK Logistic 18443 #T1 T2DN & I & WL E
IS 2 DL T2DN JB A IF & WL/ RE A R AR 4 (R
2R R07) LIRS R P <0.05 WL H N
HAS BRI TZ N Logistic BT 2550 s B %
B ASMI 30 48 S 38 DSl T2DN B I
K VEE ST AR R 2R 5 Uk AR IS [R] 36 A . SOST T
1= JPTD FHE AL fak 2 (P <0.05) , WK 5,

&5 ZHE Logistic MIHJHT T2DN M I & WUVAE A R
Tab.5 Multivariate Logistic regression analysis of factors leading

to sarcopenia in T2DN patients

s B1H SE{H Waldf§ P18 OR{E  95%CI

AEIEIE N 0.012 0.065 0.035 0.851 1.012 0.870 ~1.122
BMI 1 -0.348 0.117 3.870 0.059 0.706 0.499 ~1.999
T2DM JETREER 0.118 0.062 3.675 0.055 1.125 0.997 ~1.270
HbA, T 0.167 0.123 1.841 0.175 1.181 0.929 ~1.503
TG FH& -0.330 0.362 0.831 0.362 0.719 0.354 ~1.461
BHERI -0.134 0.059 5.151 0.023 0.875 0.779 ~0.982
ASMI #in -0.334 0.092 13.235 <0.001 0.716 0.598 ~0.857
vl | -0.676 0.168 16.219 <0.001 0.509 0.366 ~0.707
EUm R -0.194 0.028 15.544 <0.001 0.824 0.780 ~0.870
5 YRABESTEIEAN 0.356  0.106 11.206 0.001 1.427 1.159 ~1.757
SOST 715 0.054 0.016 11.068 0.001 1.056 1.023 ~1.090
PTD 775 0.018 0.006 8.393 0.004 1.019 1.006 ~1.031

2.5 i SOST,PTD /KF-XF T2DN 835 Jf & WL/ e
HIZINE 2T SOST . PTD /KEXF T2DN
IR NUSREZWME R ROC M2k, JFitath 4 T
(AUC) , 25 3 B 7% ¢ L3 SOST . PTD K — & W42 W
T2DN H#% I & JU/DAE B AUC 43514 0. 793 0. 796
0.897, Z“HIKA M AUC K THIIZWIH AUC(Z =
4.277 3.825,P ¥ <0.001) , WLk 6 FIld 1,

F6 i SOST PTD /K-F-Xf T2DN 3 I3 %4 LA E 14912 e
e
Tab.6 Diagnostic value of serum SOST and PTD levels for sar-

copenia in T2DN patients

v - e A Youden
EisIE TPURE Rr 57 o

SOST 109.00 pmol/L 0.793 0.740 ~0.839 0.482 0.943 0.425
PTD 216.73 nmol/L 0.796 0.744 ~0.842 0.576 0.964 0.540
CHBE 0.897 0.855 ~0.930 0.800 0.901 0.701

Cut-off AUC  95%CI

B 1 1L SOST PTD /K27 T2DN B3I A WPHER ROC
ih £
Fig.1 ROC curve of serum SOST and PTD levels in diagnosing

sarcopenia in T2DN patients

33 i

WUE 2 % T4 A8, Lhia s LS &= T B A%
O, DUNUE BT SUR R D AR i L2551, T
T2DN F8 1 VLR 3 5 i VP 96 i | 2 19 o e i
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LRP5/6, 11| Wnt/B-catenin {55 il J& /1 5 09 B 8% WL
AAEIETE oMb T, S T2DN BE Rk B
B FIL PR AS 2L, B AT LT £ S BOVL A 1) XL
Gt b, SOST F i BHLIWE Wit/ B-catenin {55
A I 2 A PRI B R AT MR
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PETTHE N T2DN £ & I K LD E KU

AGE J& & [ o i ot & L i AR IS 1 7= 4, BB IR
IR S T REVE S AGE 72 | ] 45 4 g S0l ik
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¥ VE RN AGE BRI, PTD AT LUAR 4 M Sz e 44 1y
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- PR BRI UL T EE R ASMI S ARG R 48 48 )
T2DM FE LA 3 R i pk 7 e B & 2 — 0

BEWT T B 28 HR3E | 3 PTD /KT 5 5 4 X 4R
AR T3 A A7 8 BT 5L A 5, Moriwaki 451 i 5% 45
LB LK PTD AT 5 A Tl FE R
K, HHRHUDARE A AT fE R 2R AWFoT 45 5%
7%, T2DN B F T PTD K S5 RETE A 5%, H
HIAKFTH A T2DN B & I & WL i 57 fa s [
£, UG PTD ZKF-FH = 234 T2DN 835 31 & WL
RERARS 3BT AL T RE S PTD 1B AGE 14X,
W=, HoK S THm SO T2DN B AN AGE K&
L3 o DA AL 3 i WL i XU . AGE 45/ RAGE
Jo AT A% -« B BRI IR AL 3-8t/ 25 1 G B
22 B3 15 AL ER PG A A5 8 B I 5 N R AR
A7 38, 300 3 A JUL 2L R 5 e JHC A 5 i 44 i L
KU s AGE/RAGE 807 1 Bl NS 15t LR 3 -3t/
I B {538 B R A R LA B 5 | AT
P P T, T 5 B LA RE XU 7 s AGE/RAGE fi
PR S R AT DR B B U BRI DA L ok
5553 8 T 396 0 AL/ R DR 8

ARIFFREERIA WoR 5% L5 T2DN B35 JF &
WL REA 5C , FEATL I AT i 2 LA £ L PR 3 2k 25
il E#E A A I BN, S B0 % B AR, RO 4% B
S A HE LA KURS: AR ROC i 4k 45 R
7, L3 SOST ., PTD 2 Wi T2DN H # I & WL /b fiE f)
AUC 73914 0.793 0. 796 , IfiL & SOST . PTD /K F-BE &
W) AUC B E 30, X 48 7< K 0 17 SOST, PTD
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IML3% SOST ,PTD 7K-F-AE T A a2 Wi LA ik & 2
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