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WE : BH #5228 R % (T2DM) & 4 e iF R A B A KB (LGMN) 7K -F 5 21 3h Bk #5 4 A2 1L
(CAS)#y % % . Fik #2023 5 A—2024 55 A £ RETH—F & ER A L5 364364749 111 4] T2DM %
F ARVEEN B IRAR M F AR — P BB (CIMT) 45 3R & 4 45 T2DM 28 (T2DM 48,55 41 ) \T2DM 4%
CASZL(T2DM+CAS 4,56 1] ) ; 75 L U] BA % e AR 4 Je 4 55 61 4F Hy sf R4, W &40 — R A AR % AL
F& AR, B 3K Jo 5 R MY X 36 4 ) s 7 LGMN K -F | Spearman % 547 LGMN 5 &35 iragda % 2, 2 B & —#&
Logistic B )2 B A 447 T2DM 4&-5F CAS 89 % v B % , %X T AE(ROC) w1 & 47 f2 % LGMN & T2DM 4
JFCASH L WML, R SAARAEFIHA(BMID) % & (DBP) & M4 bk fe 43 (FPG) (BB 41 K &
(HbA1c) . & MLk £ % (FINS) B 8 34336 2 (HOMA—IR ) .LGMN . CIMT }b38 , 2 3 %t FE L (P <
0.05); 5 xR A48, T2DM 48 . T2DM+CAS £8 HbAlc . LGMN 7K -F 35 5+ 5 (P <0.05) , T2DM~+CAS 28 5% 3 .
Spearman 8 X M5 45 R 2, o iF LGMN 5 BMI.SBP.FPG .HbA1c,FINS.HOMA-IR \CIMT ¥ Z iE 48 X
(r.=0.303.0.400. 0.639.0.699.0.340. 0.493 #= 0.580, 35 P =0.000) , % B % — 4% Logistic & )2 5 4 R & =,
HbATc K F 7 % [OR =1.944(95% CI: 1.311,2.883) ] .LLGMN 7 F 4 & [ OR=1.495(95% CI:1.273, 1.756) | &
T2DM 4&-F CAS #9 E e B % (P <0.05), ROC W&o # 4 R 25, i LGMN# T2DM 4-5F CAS ¢ ¥ & F
& AR A 0.870(95% CI:0.819,0.924) , # B P A 87.5% (95% C1:0.788,0.962) , 45 J+ 1 4 73.6%(95% CI: 0.654,
0.819), 4t £F LGMNAKTFHZ 5 T2DM 43 CAS Fhuda £ , T 4k 2 T2DM &-F CAS 89 1 & & ¥ 5 47
&
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Correlation between serum legumain and carotid atherosclerosis in
patients with type 2 diabetes mellitus*

Dong Yue-hua, Li Miao, Yang Cong-cong, Wang He, Zhang Yun-liang
(Department of Endocrinology, Baoding NO.1 Central Hospital, Baoding, Hebei 071000, China)

Abstract: Objective To investigate the relationship between serum legumain (LGMN) levels and carotid
atherosclerosis (CAS) in patients with type 2 diabetes mellitus (T2DM). Methods We enrolled 111 T2DM patients
from Baoding No.1 Central Hospital between May 2023 and May 2024, classifying them into T2DM group (n = 55)
and T2DM+CAS group (n = 56) based on carotid intima-media thickness (CIMT), with 55 healthy controls (NC
group). Clinical data were collected, serum LGMN was measured by ELISA, and correlations were analyzed using

Spearman's method. Multivariate logistic regression identified risk factors for T2DM+CAS, and receiver operating
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characteristic (ROC) curves evaluated LGMN's diagnostic value. Results Significant differences existed among
groups for BMI, SBP, FBG, HbAlc, FINS, HOMA-IR, and LGMN (all P < 0.05). T2DM+CAS group showed
highest HbAlc and LGMN levels (P < 0.05 vs NC). LGMN positively correlated with BMI (7, =0.303), SBP (r, =
0.400), FPG (r, =0.639), HbAlc (r, =0.699), FINS (r, =0.340), HOMA-IR (r; =0.493), and CIMT (r, =0.580) (all P =
0.000). Elevated HbAlc [OAR =1.944 (95% CI: 1.311, 2.883)] and LGMN [OAR = 1.495 (95% CI: 1.273, 1.756)]
were independent risk factors for T2DM+CAS (P < 0.05). LGMN's AUC for diagnosing T2DM+CAS was 0.870
(95% CI: 0.819, 0.924), with 87.5% (95% CI: 0.788, 0.962) sensitivity and 73.6% (95% CI: 0.654, 0.819) specificity.

Conclusions Serum LGMN elevation is significantly associated with CAS in T2DM patients, potentially serving as

a novel biomarker for T2DM complicated by CAS.
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1.1 HRIFH

YEH 2023 4F 5 ] —2024 4E 5 H TE A 8 TH 4 —
L 5 BE N 43 I B I2 B 111 9] T2DM i3 (55 1
60 1], 2z 1 51 ) , ¥ 455 i [ 2 RS BRI B i 4
(2020 4F ) )" T2DM 12 Wibs ifE . R R G

223 W P 12 W SURE I CIMT , 4K 35 CIMT K¢ 8 43
oy« B4l T2DM £ (f6] FK T2DM 20, 55 f41)) , v, 53
P29 il , 2 ¥ 26 5] 5 T2DM & Jf CAS 41 (i &
T2DM+CAS 4, 56 ] ) , Ferfr, B34 31 91, ok 25 431 5
5 34 W] 390 A e ARG 1 S | AF 0% A DG TC A fet B
55 B ot B b 35 4 28 i, Lotk 27 .
B b E - (DBR T2DM L) Ah H: Al 2 BUA SR 95 @45 JF
7T M RO O R RE 5 B I ™ O i I A R
i R S A @ B D e S O 4
i 300 Ko el LI B 2 s @A T EERS B o AR AE Y
i i B B R o AR B R D 2 AR B A [ No: (2023)
068 5 |, WF 58 X G 1% 38 G IR =45

1.2 HRFGE

121 —&AEARE ICRPR X R 4R
i B R BT 25 W) K AT R 25
NSO, B2 3 d 7 R w0 & R E i
() W 4ii & (systolic blood pressure, SBP) M &F 5K &
(diastolic blood pressure, DBP) , i 5 4K T &= 45 X
(body mass index, BMI) , BMI= {& 8/ 5 %,

122 Afeisizeal A ZIKFEEE-~10h
Je B OCH 5 R R A 25 IR K UM S mL, L) 4 000 r/min
B0 5 min, 43 B I0L3 L -80 CHkfE. R4 A hE
A& 53 FHAX (HITACHI 7600-030 %!, H A< H 5723 &) il
FE 25 I8 I DK 1L B (fasting plasma glucose, FPG) | & iH
[ (total cholesterol, TC) . H i#H = i (Triglyceride,
TG) i % J& J5 25 H1 IH [ /% (low density lipoprotein
cholesterol, LDL~C) . & % J& I # 1 1[4 B ( (high
density lipoprotein cholesterol, HDL-C) . Ifl 7 AL f&F
(serum creatinine, Scr) | Ifil. /R Z % (blood urea nitrogen,
BUN) . N & 2 2 5 % %% 1§ (alanine aminotransferase,
ALT) . R 1T 4 & R & # % B [ (aspartate
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aminotransferase, AST ) %5 4= 1k 48 5 , #iF Ak 1ML 21 &5
(glycated hemoglobin, HbAlc) 43 7 { (HA8180 & , |-
1 7% B oR BT BHEL A R I € HbAle, 4 A sl k2
% 49 43 BT AL (Cobas 6000-e601 , | fF 2 [C 12 Wi
77 A BR 2 \] ) D E S R & &R (fasting serum
insulin, FINS) , i i £3 25450 B DA k3 59 1B 15 R 4K
Pt 8 %0 (homeostasis
resistance, HOMA-IR) , HOMA-IR=FINS x FPG/22.5.
* M B e % W B i 59 (enzyme  linked
immunosorbent assay, ELISA ) I 52 1L Y LGMN 7K F
WA &l A RN s 5 R MDA RA A
LGMN (1) 0K I 98 [ /2 0.312 ~ 20 ng/mL, ftt N 78
R B < 10% , 10722 5 R B< 12% , #4120 3R 4%
i MR & U] A kAT .

123 #FahnkAR B AR R B RN, Sk [
Ko A 0O i 5 L R TR 0 2 3% ) 8 75 X (GE-
LOGZQ5, I GE BE¥7 ) 5k Vi 31 8l ik B 3T Lo i [7]
T i T JE R SR N RV TE 348, I T U BUE Bh
Jok s S 3 3L S Ey Jbk S 90 e ST Sy bk R 4 Be Ak il
i CIMT, OSP340 . CIMT= 1.0 mm Jy Py - i
4R, CIMT> 1.5 mm B Jm) 5 B2 | 3 )5, ) i oA 58
L B IR BEYUE . K BTSN Ik N - v R TR B 3K

model assessment insulin

i

B 3L CAS.
1.3 SitFEHE

B 23 M K SPSS 26.0 FiiH i . iR
DA BB + A 1 22 (o s) B0 0 300 DY 43 46 B (M
(P, P 13N, FUECR AT 22 70 M sl HAS 56, P 4
ORI LSD—t A6 56 5 T B B0k LA 1 HE 5R (%)
PN, WWHOR T X K8 o AH G 23 M7 >R ] Spearman
¥ 552 LR 1Y 3 B R T 2 R &R — i) Logisitic 114
LAY 5 2 il 32 i # TAF FF AR (receiver operating
characteristic, ROC) 12k . P <0.05 5 2% 3 A G il 2%

#HR

HH— IR LI

Xt B ZH . T2DM 41 . T2DM+CAS 21 f) BMI £1 SBP
Wi, el Z2ah, 25 8A5 i3 X (P<
0.05) ; 5 X B AH L , T2DM 41 A T2DM+CAS £ 1) SBP
¥ T+ (P <0.05) , T2DM+CAS #H % & . A M4 |
T2DM 41 F1 T2DM+CAS £ 1 ¥ 51 #4) 5% | 4F #% . DBP |
P i /N 24 4 4 FH 3 R A 7T 28 25 W fd FH R L
X FRK, 2R TG E X (P>0.05) .
W#E 1,

2

2.1

F1 BHE-MWEBLE

151 L P RIS, BMU (kg/m’, SBP/CmmHg,  DBP/GomHg,  SLLMEEG)  ABITX250)

15 xzxs) x+s) xxs) x+s) 1#51(%) 151(%)
Xf B2 55 28/27 53.75+9.65 24.12+2.93 123.95 + 10.64 83.16 £ 7.29 - -
T2DM 2H 55 29/26 54.89 +9.43 26.84+3477  13351+1588Y  81.05+10.99 15(27.27) 20(36.36)
T2DM+CAS#H 56 31725 56.11 +9.30 2632+3.82%7 13995+ 18.19"%  81.48+13.17 25(44.64) 26(46.43)
X IF1E 0.110 0.865 9.697 15.442 0.590 3.632 1.158
Pl 0.896 0.423 0.000 0.000 0.556 0.057 0.337

¥ - Q5% LA, P <0.05;2)5 T2DM 21 e, P <0.05,

2.2 FJHELANWRMEXIERMLE

X;RECZ1 | T2DM 41 | T2DM+CAS 41 1 FPG .
HbAlc ,FINS ,HOMA-TR \LGMN | CIMT %5, 2205 2
ST, Z S A G FE L (P <0.05) 5 5% 41
[t , T2DM 2H . T2DM+CAS #H HbAlc . LGMN 7K - 44 T}
# (P <0.05) , T2DM+CAS 41 fr i5 . % BE 41 | T2DM
ZH . T2DM+CAS 41 1y ALT . AST . SCR .BUN . TC . TG .
LDL-C .HDL-C W lL 3, & F/ HEG 55, 22 8 5

e EE L (P>005), WW#E2,
2.3 IMi%& LGMN 5 & 35 ¥ #9 Spearman 18 < %
S

Spearman A ¢ 14 73 A 45 R @R« LV LGMN 5
BMI . SBP .FPG .HbAlc . FINS ,HOMA-IR . CIMT ¥4 &£
iE AH 2% (1, =0.303 . 0.400 . 0.639 . 0.699 . 0.340 ., 0.493
F10.580, ¥ P =0.000) . Ifil 7§ LGMN 5 4 #% | DBP .
ALT . AST .SCR . BUN . TC . TG . LDL-C , HDL-C J& #H
% (r. =0.097 . 0.082, 0.032. 0.016, -0.012, 0.058 .
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payiise| 55 2236+ 5.83 21.77 +5.07 64.77 + 13.91 5.49 + 1.43
T2DM 24 55 21.74 +7.45 21.03 +5.87 61.01 +13.46 5.82+1.49
T2DM+CAS 4] 56 23.35+7.14 22.79 +7.62 65.93 +13.81 5.78 + 1.40
F/HE 0.781 1.107 1.941 0.832
P 0.460 0.333 0.147 0.437

X HRZH 4.48 +0.95 1.56 +0.66 2.49 +0.68 1.34 +0.64 5.63+1.29
T2DM 41 483+ 1.16 1.60 = 0.59 2.43 +0.80 1.23+0.41 9.73 +2.20"
T2DM+CAS 2l 4.88 +1.27 1.75+0.71 2.71 +0.80 1.15+0.35 9.07 +2.34"
F/ HAA 2.118 1.264 2.220 2.061 66.757
P1H 0.124 0.285 0.112 0.131 0.000

R ZH 5.73 £ 1.02 6.78(5.12,10.60) 1.73(1.27,2.57) 2.03 + 0.69 0.75 +0.07
T2DM #H 8.25 + 1.48" 12.46(7.48,18.36)" 4.94(3.05,9.57)Y 8.15 £2.50" 0.79 +0.08
T2DM+CAS 20 8.99 +1.94% 12.91(7.44,17.57)" 4.98(2.72,8.04)V 11.13 £3.90"2 1.76 = 0.3072
F/HAH 68.732 10.467 11.025 162.091 529.70
Pl 0.000 0.000 0.000 0.000 0.000

0.102,0.098 , 0.048 F1-0.062, P =0.212,0.295 . 0.682
0.834,0.883 ,0.454 ,0.191 ,0.208 ,0.537 F10.424 ) .
2.4 % [EZE—# Logistic @3 4 4 T2DM & ¥
CASHy&ImE &

DL T2DM f& 75 45 I CAS (5= 0, J&= 1) H A AE

FPG 7K °F- . HbAle 7K 3F- | FINS 7K - . HOMA-IR /K -
K LGMN ) 7K~ (35 8 SEE ) S H A8 &, i A7 2
=k Logistic BT 530 #7 , 45 5 7 HbAle 7K -5
[OR =1.944 (95% CI: 1.311,2.883)]. LGMN 7k F &
[OR =1.495(95% CI: 1.273, 1756 ) | ¥ J& T2DM & 7

i, AR e 25 R A G it B S BMI L, SBP K- | CAS Y fE R R % (P <0.05) ., W33,

#*3 T2DM&H CASEMEZEH S EZE—M Logistic IR S4

BMI -0.049 0.075 0.421 0.516 0.953 0.822 1.103
SBP 0.021 0.015 2.038 0.153 1.021 0.992 1.051
FPG -0.296 0.188 2.485 0.115 0.744 0.515 1.075
FINS 0.172 0.112 2.344 0.126 1.187 0.953 1.479
HOMA-IR -0.414 0.251 2.718 0.099 0.661 0.404 1.081
HbAle 0.665 0.201 10.945 0.001 1.944 1.311 2.883
LGMN 0.402 0.082 23.932 0.000 1.495 1.273 1.756

2.5 LGMNi2k T2DM & 3 CAS BIME
ROC i1 £ 43 B 45 5 %7~ , HbAle \LGMN K — 3%
56 A A I Ay il £ R T AR 4 51 A 0.779 (95% Cl s

0.707, 0.852) . 0.871 (95% CI: 0.819, 0.924) . 0.875
(95% C1:0.823,0.926) ; FUZA: 4351 Ky 58.9%(95% CI -
0.460, 0.718) . 87.5% (95% CI: 0.788,0.962) .91.1%
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(95% C1:0.812,0.974) ; ¢ 514535124 86.4% (95% C1:
0.800, 0.928) . 73.6% (95% CI: 0.654, 0.819) . 68.2%

(95% C1:0.614,0.786) . LGMN 2 T2DM 4 3 CAS
BB B AL T HbAle, WLE4FIE 1,

£4  MiELGMN KSR T2DM % 4 CAS FIRIRE S 17

5 ik T 95%CI 95%CI 95%CI
14t7 S /% /%

R TR ERR TR ER TR ERR
HbAlc 8.85 0.779 0.707 0.852 58.9 0.460 0.718 86.4 0.800 0.928
LGMN 7.57 0.871 0.819 0.924 87.5 0.788 0.962 73.6 0.654 0.819
Sy ioalll = 0.875 0.823 0.926 91.1 0.812 0.974 68.2 0.614 0.786

10 e PRAE RV E R VR E AT, LOMN 35 4 ) 5

o ‘Jf//f U AT £, LOMN 5 CAS W 3 Ik

{ > BT AN L I B Bk R | 3 3 kR R e

g O ff 255 1L 5 4RGP LIPS SR L LGMN

B g4 JJ - TE 3l [k of A B Ak S8 35 i 2% A BE B vp ) SR A 1 1

0 f —gébilg\?m iﬁl,5W§éﬁﬂﬁ4ﬁiﬁi%?€5ﬁﬁ%ﬁ%,ﬂ%“é%mﬂﬂdﬁ

k. BB AL 1932 167 B BUS A5 35 90 . YANG % 5% 4t

0.0 0 0a 0a oe os 1o i, LGMN 7K F i S 000 045 95 95 K83 10 95 B8 %

b W18 1 T, X G 0 LA BE A B AT BU 60 1

1 LW T2DM % 4 CAS B9 ROC 4 {H 45 BA BN 53 48 Y, LGMN 7K T 5 BE % ok 35 R

9iE N R S I CIR AS  BsE 0 ILAE 4 )R B AT

3 ifit BE R AT 5 LOMN 7K 28 4k 5 i R 25 ) 19

bifi & FBO BRI 2 A BT, T2DM 248 ik H
% ™ EE Y A B R () R, OB T IZ A S CAS 1Y
ST GRS R, BEFEUER , & I CAS 1) T2DM &
YU ML A A 0 R K B AR N ]
B fnte 5@ 1 BF 5% T2DM A I CAS #9 B A4 95 B AL
il , X T2DM H & CAS & A= | & 8 it 47 B 300 79 5
B R H R AR Z B9 2E R G S 2 T AR
7% i i3 K I fil B N BE L T2DM BB K T2DM & Jf
CAS 8 3 1Y I3 LGMN 7K F, i — 2 #F 98 LGMN 5
Z ML E AR A EE AR 1Y 5C & L JF 20 B T2DM 45 Jf: CAS
9B B 5 R E K LGMN X} T2DM 4 I CAS (912 W
W (E, R 0 T2DM & 3 CAS 19 & B it 5 2%
WA K vz H A 18 -

LGMN J& — Fh 3 2 78 5 g 4 i v R A 09 )8 T
C13 G 0 15 Tl AR~ Db W2 4 il , 32 2206 TV i
A v, L AR 2o v R R EA I AR R o W )
g1 I NS O AT W 2 <l 1 7 A L = R
LGMN 7E IE # A B4 T AR (B A E AL

KRB R W . ARUFFELEF B R, B4l T2DM
A M LOMN 7K P fdt B M T & , T T2DM 4
Jf CAS H & Il 75 LGMN /K - %5 fet e A BE K B 4l
T2DM (8 & ¥ 8 5 7 5, $2 78 Bl % T2DM I & 4 1Y
B, I G LOMN K2 th gk — 2P b . i — 20
T Spearman FH Ve 43 B 45 R B 78, BMI . SBP . FPG |
HbAlc . FINS . HOMA-IR . CIMT 5 LGMN %] &2 iF 4
K, UEH] LOMN 7K P75 AT g 55 08 R ol 45 B g
e OB AR B R OHC PR K CAS AKX .
YUKIHIKO 252458 55 % 372 11 45 52 56 Jik 38 5% 46 25 1)
FEE IEAT I LGMN K 23 47 & 30, & LGMN 7K ~F
0 I A SR S A R 3 HL A A O . A AR
Fi LGMN F1 HbAlc 42 T2DM 5 Jf: CAS % A= i 5% i) [H]
F b —2P A E T 20U A . LOMN 7E 3l ks # b 4k
AR AL IR &2 4% o IRAP SEG 45 2R Wk, B g
20 i >f Y5 Y LGMIN BT 3 3 34 5 [ Wi A%, 98 1T 4R
PR A 25 B I 2R P15 3 0 I 40 B O T, T R )
B ik o A R Ak BE B 1) G 55 PR Sl S A Rk
B, LGMN Al 3@ i S H A E H R B O H L M e o
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M55 G 1) — A A 1T 1R 7 ¥ A5 . AR 58 2o
2 ROC il 28 43 BT LGMN . HbAle & — & Bk 4 %t
T2DM & Jf CAS W2 Wi {8, 45 2R 1 7, LGMN £ U
() BB TR M RN R S 1 93 il R 87.5% | 73.6%, IE B
LGMN 1E 4 T2DM 4 I CAS A= W hr i ¥ B 5 i
W E, BT BEAE I PR 1B T2DM % 2E CAS BB
BRI
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K Gt K RE W & A % T &L 9F B2 T2DM & 5F
CAS & A (R 57 fa B IR 2, X T2DM & I CAS B A
BAFR 2 WM . LGMN 1] i3 5 T2DM H % CAS
Wy kAR SRR, T AR S B 0% A T2DM & 9
CAS 30 B A Wy 2 b i 0 o SR T A B 5 Sk A K T
ST, AR T /N, 38 4 BB A Bt T 42 A2 30 R
FERESE 25 T 100, 45 R Re e fy , RS2 9 K
FEACE, 56 36 0T B PRI 9T, i — 20 B0 IE 45 16 .
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