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Abstract:Objective To analyze the relationship between serum asparagine endopeptidase (AEP) ,comple-
ment Clq/tumor necrosis factor-related protein 4 (CTRP4) and basic helix-loop-helix transcription factor 40
(BHLHE40) with glycolipid metabolism and carotid atherosclerosis (CAS) in the patients with type 2 diabe-
tes mellitus (T2DM). Methods A total of 210 patients with T2DM visited in the outpatient department of
this hospital from February 2022 to December 2023 were selected as the T2DM group.and 100 healthy indi-
viduals who underwent physical examinations in the hospital during the same period were selected as the con-
trol group. Patients with T2DM were divided into the simple T2DM group and CAS group based on whether
they had CAS or not. The levels of serum AEP,CTRP4,BHLHE40 and glycolipid metabolism indicators of all
research subjects were detected. The Pearson correlation was used to analyze the correlation between serum
AEP,CTRP4 and BHLLHE40 levels with glycolipid metabolism indicators in T2DM patients. The multivariate
Logistic regression was used to analyze the influencing factors of the CAS occurrence in T2DM patients. Re-

sults The levels of fasting plasma glucose (FPG), glycosylated hemoglobin (HbAlc), triglycerides (TG),
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low-density lipoprotein cholesterol (LDL-C), insulin resistance index (HOMA-IR), serum AEP and BHL-
HEA40 levels in the T2DM group all were higher than those in the control group (P<C0. 05),while the level of
CTRP4 was lower than that in the control group (P<C0. 05). The serum AEP and BHLHE40 levels in T2DM
patients were positively correlated with the FPG,HbAlc, TG and LDL-C levels and HOMA-IR (P<C0. 05),
while the CTRP4 level was negatively correlated with the FPG,HbAlc, TG and LDL-C levels and HOMA-IR
(P<C0.05). Among 210 cases of T2DM, 138 cases developed CAS (CAS group) ,and there were 72 cases in the
simple T2DM group. The age,duration of diabetes,systolic blood pressure (SBP), HbAlc, LDL-C and serum
AEP and BHLHE40 levels in the CAS group were higher than those in the simple T2DM group (P<C0.05),
while the CTRP4 level was lower than that in the simple T2DM group (P <C0. 05). The results of multivariate
Logistic regression analysis showed that the elevated LDL-C, AEP and BHLHE40 levels all were the risk fac-
tors for the CAS occurrence in T2DM patients (P <{0. 05), while the elevated CTRP4 level was a protective
factor for the CAS occurrence in T2DM patients (P<Z0. 05). Conclusion The serum AEP and BHLHE40 lev-
els in T2DM patients are increased and the CTRP4 level is decreased. The three are closely correlated to the

glycolipid metabolism of T2DM patients, moreover are the influencing factors for the CAS occurrence in

T2DM patients.
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TN YR PN B2 S AE I B0 Ik R B AR (AS) TR i 5 &
J'& LM AS J& T2DM Kl 48 I A& E A& 2B 0 0 38 5L ilf
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DAL P R 0E S, B4R AL Z A1 AS T8 BOURU:
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FIN(pU/mL) X FPG(mmol/1)/22. 5.

1.2.2 FEERWERL WCEE T A R 58 0 0 I AR IS VIR
T s WM s AR TR BU(BMD 4 R (SBP) L £T 3K
JE(DBP) .03, DL K T2DM H #05 FR s i P 25 k),
1.2.3 CASZWr T2DM HE s % K317 53 Ik
A Z2 3 R R RG A L S IR Bl KGR S R A Y 4
FE L LSNP R TR B =1, 0 mom B R 6 # 3) fik
AR EE =1, 5 mm mlCRH X 8] 16 P 6 2 B 34
50 % H % IAEE CAS, #HEA I CAS ¥ T2DM &
F 4y R gl T2DM 2HF CAS 41,

1.3 Siit2fab 3 R JH SPSS 26. 0 #4443 b B .
BESAAR TR R 2 £s 8,2 4HHE LR FR
FAIMSEREAS ¢ K505 THECR B DL n (V0) w1 [A] HL 8%

KH X° K s R H Pearson #1431 T2DM 3 1L
% AEP.CTRP4 .BHLHEA40 7K 3 5 8 1§ 18 35 15 b1 19
e SR Z & Logistic [BIA43 47 T2DM 8% & 4
CAS IS E ., DL P<<0.05 NERAESIT¥FE X,
2 % ®

2.1 T2DM 25 X HE 21— 9 Rk B 52 56 % 46 D 46 A
b T2DM 45 xf B4 Pk 51 | 4F i . SBP,. DBP. i[>
AR S ] B TCLHDL-C 7K He i, 22 1
Giit e L (P >>0.05); T2DM @A WAl s ke 4] .
BMI., FPG. HbAlc, TG, LDL-C, HOMA-IR % IfiL i
AEP.BHLHE40 7K V- i F X B 41 (P <<0. 05),
CTRP4 /KR F X BRZH (P<<0.05), WFE 1,

=1 T2DM @5 BA— B BN REWERMBRILB /2 Hats Ha(%)]
415 n VESINCHB /40 ER ) A AR AL BREREGE) BMI(kg/m®) LR K/ min)
T2DM 41 210 145/65 57.5848. 37 49(23.33) 89(42. 38) 8.2742.50 23.944:2. 50 69. 86744, 50
Xf B 2H 100 62/38 56.15+8. 09 20(20. 00) 28(28.00) — 23.10+1.58 70.01+4. 20
X/t 1.737 1.421 0.435 5.962 — 3.079 —0.336
P 0.188 0.156 0.511 0.015 — 0.002 0.737
a5 . SBP DBP FPG HbAlc TC TG
(mmHg) (mmHg) (mmol/L) (%) (mmol/L) (mmol/L)
T2DM #41 210 135.20217.00 85. 2849, 80 7.744+1.76 8.3343.11 4.97+1.70 1.800. 50
X R4 100 132.22+415.20 84.33+9.50 5.207+0. 82 5.02+1. 14 4.61+1.42 1.63+0.33
X/t 1. 492 0.841 13.731 13. 426 1. 834 3.093
P 0.137 0.417 <<0. 001 <€0. 001 0.068 0.002
415 7 LDL-C(mmol/L)  HDL-C(mmol/L) HOMA-IR AEP(pug/L) CTRP4(ng/mL) BHLHE40(ng/mlL)
T2DM 4 210 2.7670.92 1. 2040. 40 2.06240. 50 8.9242.01 9.3742.39 4.86=+1.22
Xt 21 100 2.39740.72 1. 28740. 37 0.67=0.24 3.661.14 11.9243.62 3.350. 94
X/t 3.479 —1.686 24,184 24. 357 —7.381 10. 925
P 0. 001 0.093 <0. 001 0. 001 <20. 001 <0. 001
TE . — Rm L.
2.2 T2DM #E &I AEP.CTRP4,.BHLHE40 /K gk 2 T2DM & I iF AEP.CTRP4.BHLHE40 K F 5
TSR ARHERR MG HE Pearson 45643 H7 45 MR IRmAAX
B8, T2DM & #& Il % AEP. BHLHE40 /K SF 5 S AEP CTRP4 BHLHEA0
FPG.HbAlc.TG.LDL-C /K &% HOMA-IR #] & IF r P r r r P
HI2E(P<0.05), CTRP4 7K F 5 FPG.HbAlc. TG. TG 0.483 <C0.05  —0.408 <<0.05  0.618 <<0.05
LDL-C /K¢ &% HOMA-IR ¥ & i 41 % (P <<0. 05),  MWLC 0.63 <0.05 —0.711 <0.05  0.559 <0.05
e HDL-C 0.264  =0.05 0.195 >0.05  0.309 >>0.05
*2 T2DM & ME AEP.CTRP4 BHLHE40 &k E 5 HOMA-IR 0.620 <<0.05 —0.659 <20.05 0.592  <<0.05
PERE RIS AR AU 1R K 1
AEP CTRP4 BHLHE40 2.3 4 T2DM 1M CAS 21— 5 kk Je 50560 = K
o . p b WEHRNE 210 fi T2DM MK R CAS 138 il
FPG 0.507 <0.05 ~ —0.462 <C0.05  0.419 <<0.05 (CAS 41), #af T2DM 4 72 fi, CAS K/ %N
HbAlc 0.527 <0.05 —0.610 <0.05  0.533 <0.05 65. 7100, 2 SLAE PR LRI 2L WA S BMIL 0 R
TC 0.204 >>0,05  —0.138 >>0.05 0.227  =0.05 DBP.WBC, PLT, Hb. NEUY . LYMY . FT3, FT4,
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TSH. FPG. TC. TG, HDL-C., HOMA-IR. ALT
AST . SCr . UA FHLE, ZFHILGEIHEE L (P>
0.05) s CAS 414 1% b5 IR 9 9 72 . SBP. HbAlc.LDL-
C X% AEP.BHLHEA40 7K 3 ¥ K T 8 & T 8 4
T2DM 4 (P << 0. 05), CTRP4 7K F W ik T 24 4k
T2DM 40 (P <<0.05), W% 3,

2.4 T2DM ##E K4 CAS W mHEE N %
T2DM BERE LKA CASTENHRZRE(E=0, 2=

DR 3 P<<T0. 05 MUAFE# B JR W6 W 2 . SBP,
HbAlc,LDL-C., AEP.,CTRP4.BHLHE40 g} H 78

s EAE W A, 7 £ ] & Logistic 1134347,
# A REZEILAERR VIF ¥<<10, Z5R PR

LDL-C.AEP.BHLHE40 /K F & ¥ & T2DM H %
kM CAS ffER: 2 (P<<0. 05), CTRP4 K EF+ 5
J& T2DM B KA CAS R R E (P<<0.05), WL
# 4,

%3 B4 T2DM AF CASH—MERN R LR ERNIEIRE B (%) 2 £5]
P
28 51 n AR () AR A WA s Wl PR 95 5 2 (4F)
5 Z
gl T2DM 24 72 53(73.61) 19(26.39) 55.94748.07 15(20. 83) 24(33.33) 7.46+2.35
CAS #H 138 92(66.67) 46(33.33) 58.4348.92 34(24. 64) 62(44.93) 8.69+2. 40
X%/t 1. 068 —1.983 0.383 2. 630 —3.262
P 0. 301 0. 049 0.536 0.105 0.001
28 51 n BMI(kg/m®) DA K /min) SBP(mmHg) DBP(mmHg) WBC(X10"/L)
Hial T2DM 24 72 23.5042.71 69.1644.52 130.18+16. 72 86.23+9.79 6.10+£2.05
CAS #H 138 24,162, 38 70. 2244, 45 137.82+18. 65 84.78410. 34 6.33+2.10
X%/t —1.818 —1.622 —2.917 0. 982 —0.765
P 0.071 0.106 0. 004 0. 327 0. 445
28 51 n PLT(X10"/L) Hb(g/L) NEU(%) LYM(%) FT3(pmol/L)
Hiali T2DM 4 72 220. 43448, 50 111.53+14. 12 60. 5548, 40 31. 6045, 05 4.31+1.54
CAS #H 138 223.17452. 92 108. 64+16. 05 58.2348. 84 32.4245.11 4.18+1.70
xX*/t —0.377 1.343 1. 866 —1.112 0. 560
P 0.707 0.181 0.063 0. 267 0.576
24 n FT4(pmol/L) TSH(mIU/L) FPG(mmol/L) HbA1c( %) TC(mmol/L)
Mgl T2DM 44 72 15.07+2. 36 2.94+1. 42 7.24+1.65 7.36+1.83 4,74+1.31
CAS 4 138 14.90+2. 28 2.76=1. 25 7.7241.85 8.8441.90 5.094+1.27
X/t 0.501 0.907 —1.850 —5.425 —1.875
P 0.617 0. 365 0. 066 <0. 001 0. 062
EER n TG(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L) HOMA-IR ALT(U/L)
Hali T2DM 4 72 1.7040. 59 2.2840.73 1.1340. 36 2.1740.59 24,7647, 25
CAS % 138 1.85%0. 60 3.0140.91 1.2440. 40 2.0040. 66 26.32+8. 10
X*/t —1.729 —5.888 —1.956 1.836 —1.372
P 0. 085 <0. 001 0.052 0.068 0.171
24 51 n AST(U/L) SCr(pmol/L) UA(pmol/L) AEP(pg/L) CTRP4(ng/mlL) BHLHE40(ng/mlL)
gl T2DM 4 72 22.4946.49 61.48413.53  322.15469.50 7.6442.15 10. 8442, 75 4.13+1.17
CAS 4 138 23.56+7.05 64.20+15.40  335.56448.16 9.5943. 20 8.60+2.03 5.24+1.42
X%/t —1.072 —1.265 —1.637 —4.649 6.696 —5.698
P 0. 285 0. 207 <<0. 001 <0. 001 <0. 001
x4 ZFEZE Logistic @F4# T2DM 2&H X & CASHWE WA=
K& B SE Wald X* P OR OR 19 95%CI
g8l —0.532 0. 405 1.725 0. 037 - -
AR 0. 355 0.293 1. 468 0.091 1.426 0.803~2.533
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BR A % EE Logistic @A 4 T2DM & % £ CASHZMEZR
K% B SE Wald X* P OR OR 1) 95%CI
Wl PR 55 97 2 0.401 0.319 1.580 0. 065 1.493 0.799~2.791
SBP 0.156 0.203 0.591 0.237 1.169 0.785~1. 740
HbAlc 0. 268 0.242 1.226 0.103 1. 307 0.814~2.101
LDL-C 0.601 0.394 2.327 0.018 1.824 1.350~2. 345
AEP 0. 340 0.211 2.597 0.002 1.405 1.226~1.951
CTRP4 —0. 464 0.275 2.847 <<0. 001 0.629 0.321~0. 869
BHLHE40 1.144 0.769 2.213 0.020 3.139 2.453~3.972
e — R T .
3o # f % 35 400 1R e £ 309 5y . A BF 9T T2DM 4

CAS 9% 7% & T2DM B35 % UL iy 1 48 I &
E A2 T B0 A R B E BRI &Y. CAS
KR ML A 24 2 4, 5 IR . & B 0 B 08 G R i i
AR R AR 5 A G, H R A  Je — g
JE [ R BT CAS A T 4E 28 95K
Sk, i T2DM B F 5 .,

A5 LI, T2DM BE RN FPG.HbAlc, TG,
LDL-C.HOMA-IR } Il i AEP.BHLHEA40 /K-F#
= CTRP4 7K 7 W 42 i, 36 B 1 & AEP. CTRP4,
BHLHE40 5 T2DM & & 1k P9 b4 s A8 5= 8 A ¢
TR 253 W S H I R P OBE BE AR ZE L B R ALK
RS By S8R N 3 IR B & 45 IR A ik — 25 m
TR, LF S5 CAS kB kKB, EH
BN AEP AEM LS s W) P AR R IR SR 3k, R 4%
TS, TAERESE R, AEP 7005 F s 1M 45 A 4k
)RR BT EFEEZEM, Bl S5 8 kit
R A AR R 0 2 3R L IR E S8ORE J2 N . AT
T WE PR I R AR ) R . N AEP it 2 5 5%
i J2 R PR T AR B BE Y %, 2 5 T2DM & 3% 148 i
RO N TR i ) 2 o U A N 01l L
T2DM & # 1 ¥E AEP /K F 5 FPG. HbAlc, TG,
LDL-C.HOMA-IR ¥R IEAH %, # M 17 AEP KF
ATREXT T2DM B & BEAR R /= A= % g, CTRP4 &
CTRP #BF W b — 41 & 2 A BROIR C1Q 254 3 1 1k
RO THZMYIEE, 7T S5 & W8 A H MR E S
B AR YE S BT KWL CTRP4 18 i #7 l
T A% 5 55 I -« B (NF-«B) {55 5 0 20 BB B /D B
YA IF A0 0N i A0 A 3 AR R R RE R .
M CTRP4 W] B8 o ¥ RAE R NS5 T2DM &
. A ST A M BT R B, CTRP4 KF 5 FPG,
HbAlc,TG.LDL-C, HOMA-IR ¥ & 7 # 5%, §i B
CTRP4 =5 23k nl I 15 AILAA = 8 &5 0 00 8R4, 1 1 ik
¥ IR, BHLHEA40 J&—Fh OCH (1Y) 5% 5% A 1, 76 i 3
H , BHLHE40 B2 0E 52 %548 5 25 5L AL I 4 95
(4 % A e S AE T, TSUYAMA 2508 358 & 31,
BHLHEA0 J& i & B 20 M v OG5 i ik 280175 2 2 s 4100 1l
DAL =~ o JEL AT 3 ek 00 ) UL PR e B T A R R i R TR R A

BHLHE40 7K FF 5 . BHLHE40 /K - 5 8% 5 £ i +5
Fr 5 IE A G, A0 A LR R o BHLHEA40 7K ST & 7 #
il 5 2 A b, 5 R AR R AR S, R IR kR
K&,

AWFSE & W LDL-C, AEP.BHLHE40 K& H &
& T2DM & &4 CAS W7 fE 16 & ,CTRP4 /K
FF R AR &, 28 LDL-C, AEP, CTRPA4,
BHLHE40 5 T2DM 35 k£ CAS fi ¢, Il AEP
AL R B AN R AT RS L S 5 R E OB, I
A S 5 40 96 O 200 e P9 P g I O AR, AT S i CAS
() & KBS . CTRP4 A E ST T2DM & B IR A
L DR TR, 7F T Ol A A8 0K PN 18 P 9 R 17, 8 I A5
MR BT RR ZD , CAS 19 & A= HE S BEAIK ; [R] B CTRP4
HAWRNIERM . S EANER. SO EEEAT
R AT M P9 AR 2 1 0 i TR K L R R RE I
KA 5 3 L R CAS (19 & 4 K™ . BHL-
HE40 ] {2 #F &5 b5 75 5 09 10045 7 1 LAn e 5 1k / 32 %
SRR I N B T BE L 8 CAS & AU BEAE
WFFEUESE , CAS 5 RAE g BT i L A A6 1 3 55 2 Flos
P A B FRAH O, ML K A A 08 1 A RE R A I 4
PNz 40 2 ) P AT 2 LDL-C 5% L BR i 2K Y
JEAWIUTR . S8 CAS KA KU THE > R k. i
PRIV 1% 5 6 7E LDL-C. AEP.BHLHEA40 /K - i &5
A K CTRP4 K FEmAK ) T2DM & . I M i T 1tk
KBH FRAML CAS R AR,

Zi I ik, T2DM B & & 1 1L AEP. BHL-
HEA40 /K T+, CTRP4 KRR . =% 5 B # b g
RS 5 W A 0GB = F K & T2DM B & k4
CAS s m N % , 7l Ml R T2DM B & CAS Bi iR
PRt —E AR HE .

2% 3k
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