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 E.BH HKithFH5#HEE 9 (Sortilin) A Z T (TMAO) 5 44 M &k & 47 (MHD) & % X2 B
FRME RSB AAC Y £ Z ., FiE ATEBRER 2021 %1 A £ 2023 %5 Ak K AAbkig e MHD &
# 197 41 (MHD £8) fe Bl 81 150 4] 4kt 4k B F (3 R 40) 448 AAC B4 MHD &% 5 A 7 £ B AAC £1(82
) Fo T AAC L2115 #)), R A BT 2 R B X 348w £ 7 Sortilin, TMAO = X2 B -F [ @ @ e &
(L)-1R.11-6 P 7 3R e B F-a(TNF-) J/KF . KB Spearman 48 % 54 MHD & # £ Sortilin, TMAO 5
RERFM AR, RA % B E Logistic @254 MHD &% P& AACH R & ,24 X% T4
W & 57 e 7 Sortilin, TMAO A -FxF MHD £ 4% €& AAC ey M ML, ER  + £E AAC A& iF Sorti-
lin, TMAO,IL-18.1L-6 \ TNF-a K F & F R K% E AAC A A= xF B4 (345 P<<0.05), MHD # # i Sortilin,
TMAO 5 1L-1B.1L-6, TNF-a K+ 2 EE 45 % (3§ P <T0.05), ##H# & K (OR=1.034,95%CI:1.010~
1.060) . IL-6(OR =1. 092,95%CI:1. 034~1. 152) . Sortilin (OR = 1. 076,95% CI : 1. 043~ 1. 110) , TMAO
(OR=1.384,95%CI:1.150~1.664)F &4 MHD &% P £ & AAC 93 5 2% B & (¥ P<<0.05), fhiF
Sortilin B4 TMAO A -Ffm MHD %%+ €5 AAC#H @& FTaEMAA 0.885(95%CI:0.831~0.926), kK F
f2i% Sortilin, TMAO 7K F # 3 Faml 45 0. 785(95% CI:0. 721 ~0. 841).0. 797 (95% CI : 0. 734~ 0. 850; P<<
0.05), &it MHD &% & i Sortilin, TMAO K-F &, 5 XER T K-FI&H AAC FEdrda X, & 7F Sortil-
in B4 TMAO K -FFm MHD %%+ €& AAC H— M1,
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Relationship between serum Sortilin, TMAO and inflammatory factors and abdominal
aortic calcification in maintenance hemodialysis patients”
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Department of Nephrology s Tongchuan People’s Hospital , Tongchuan s Shaanzi 727000, China

Abstract: Objective To investigate the relationship between serum sorting protein (Sortilin) , trimethyl-
amine oxide (TMAQO) and inflammatory factors and abdominal aortic calcification (AAC) in maintenance he-
modialysis (MHD) patients. Methods A total of 197 MHD patients (MHD group) admitted to Department
of Nephrology in the hospital from January 2021 to May 2023 and 150 physically examined healthy individuals
(control group) during the same period were prospectively selected,and the MHD patients were classified into
the moderate and severe AAC group (82 patients) and no or mild AAC group (115 patients) according to the
AAC score. The serum of serum Sortilin, TMAOQO and inflammatory factors [interleukin (I1L)-18,1L-6, tumor
necrosis factor-a (TNF-a) | were measured using enzyme-linked immunosorbent assay. The correlation be-
tween serum Sortilin, TMAQO,and inflammatory factors in MHD patients was assessed using Spearman corre-
lation analysis,and influencing factors associated with moderate and severe AAC in MHD patients were ex-
plored using multivariate Logistic regression analysis. The predictive value of serum Sortilin and TMAO levels
for moderate and severe AAC in MHD patients was analyzed using receiver operating characteristic curve. Re-
sults The levels of serum Sortilin, TMAQO,IL-18,11.-6 and TNF-a in moderate and severe AAC group were
higher than those in no or mild AAC group and control group (all P<C0. 05). Serum Sortilin and TMAO were
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positively correlated with IL-18,1L.-6 and TNF-a levels in MHD patients (all P<C0. 05). Prolonged dialysis age
(OR=1.034,95%CI:1.010—1.060) ,increased levels of 1L-6 (OR=1.092,95%CI:1.034—1.152), Sortilin
(OR=1.076,95%CI:1.043—1. 110) and TMAO (OR =1.384,95%CI:1. 150 —1. 664) were independent
risk factors for moderate and severe AAC in MHD patients (P <C0. 05). The area under the curve of serum
Sortilin combined with TMAO levels in predicting moderate and severe AAC in MHD patients was 0. 885
(95%CI:0. 831 — 0. 926) , which was greater than 0. 785 (95% CI:0. 721 —0. 841) and 0. 797 (95% CI .
0.734—0.850) predicted by serum Sortilin and TMAQO levels alone (P<C0. 05). Conclusion The levels of se-
rum Sortilin and TMAO in MHD patients are increased,and are closely related to the elevation of inflammato-

ry factors and AAC. Furthermore,the combination of serum Sortilin and TMAO levels shows certain predic-

tive value for moderate and severe AAC in MHD patients.
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FRA R L. YXLON EVO), HARE 2 ¥ 15%%
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TR XoF o7 PO HE 91 Bl (11~ L4 BV 32 3 BK AT L O B, 6
BELER 0 4 A5 A K BE<<1/3.1/3~2/3.>>2/3 435K
1.2.3 45 B A& A HEBR TTIT 3 B R (0~ 24 43 5 15
<5 A FRILE B E AAC, 5~ 15 4> Fx h B
AAC,>15 4y R BB AAC, RIE AAC R0 ¥
MHD #3& hrhEE AAC HM LR E AAC 4,
1.4 Siitephb B R SPSS28. 0 #FdE47 484 4
Mo THEUSORE R AR SR i 43 R R L 48] H AR
X2 IES AR WL £ TR 4l
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B LA R A ¢ s R IE A IR R R M
(P Po)Fom  PRALE] LR FH U K256, 22 41 18] LA
KA OH 8. AR P R U K% R
Spearman fH ¢ ¥ 4> #1 MHD & 3 Il % Sortilin.
TMAO 5 RN FHXH B HWlE ot P<
0.05 MyI HAE A AR I A Z K Logistic [ HELAY,
BB 5 R IEAT 4 A R 2K B TR R AE
(ROC) IR 43 #7 1% Sortilin, TMAO 7K F-%f MHD
HEPEE AAC WHUN M {8, Delong £ 5% L % 1M 1E
Sortilin, TMAO 7K 5.0 5 B 4 F000 (1 il 28 F 1 A2
(AUC), P<<0.05 AZERAGIFERE X,

2 & ES

2.1 P4l MHD BE AR i 197 #) MHD
BE P ICEERE AAC & 115 4, thEE AAC % 48 14,
HE AAC #F 34 6, hEE AAC BAEE N 41, 62%
(82/197), 52 E AAC b, hEE AACH
BT A I 4 B HOAR 55 R R T R (P <<0. 05)
WARFHRNER LR ER LTSIT¥E X (P>
0.05), WFEI1,

2.2 34 Sortilin, TMAO 4 % 57K °F [
B o EE AAC 4 Sortilin, TMAO,1L-18.1L-
6. TNF-o /KFim TR ER B AAC 4 FIXT R4 (P <<
0.05); LEL &2 E AAC 4 1M Sortilin, TMAO, IL-

18.1L-6, TNF-a /K F 5 F 4 41 (P <<0. 05), WL
%2,

2.3 MHD ## 1M  Sortilin, TMAO 5 445 H + 1Y
MM Spearman #H M4 HT B8, MHD S35 1ML
Sortilin, TMAO 5 1L-1B8.1L-6 , TNF-a 7K - & 1F #H 3%
(r =0. 659,0. 645,0. 632,0.701,0. 771,0. 746, P
#1<20.001),

2.4 MHD ®£FPHEFE AAC HZH £ Logistic [[1H
srFr ULMHD BEHEE AACORME . &//=1/0)
Sy BRAR B, 7 BT L M B L A B B SR IR L IL-18.L 11
6. TNF-a,Sortilin, TMAO () J5i {8 55 A) Jy 1 28 &, it
172 £ Logistic M 343 #Hr., & 7 & ZE & A1 116,
Sortilin, TMAO /K F-F+# 8 MHD g% h & AAC
Bk ST B P2 (P<<0. 05) . L3 3,

2.5 i Sortilin, TMAO /KF%F MHD ## 3% vh & Ji
AAC I E LA Logistic M4 L7 Sortil-
in,TMAO KFB A BMME[Ln(P/1 —P) =
—4.702-+0. 052 X Sortilin + 0. 345 X TMAO], 2=l
% Sortilin, TMAO 7K Bl 5 B¢ A i MHD £
FhEE AAC B ROC 142, 1 Sortilin B &
TMAO KM g AUC R 0. 885, KFIfiL i Sortil-
in, TMAO /K5 F f9 0. 785.0. 797(Z=3. 097,
2.829,P=0.002.,0.005), W% 4,

x1 FH MHD BEEXFBEE2(N0)FH s M(P;,Pr5)]

i FHEE AAC 4 (n=82) Td 5% AAC 4l (n=115) X*/t/U P
P

i 54(65. 85) 67(58.26) 1.165 0. 281

‘s 28(34.15) 48(41.74)
EH () 55.6549.97 53.84414. 80 1.021 0. 308
T T 4 8 (kg /m™) 22.354+2.16 22,4342, 43 —0.236 0.813
e 45 FE (mmHg) 147.94+20.51 153.41+22. 60 —1.739 0.084
#F 5K FE (mmHg) 80. 60412, 41 83.1448.13 —1.623 0.107
BT D 48.00(34.75,73.25) 40.00(18.00,51.00) —4.161 <<0. 001
ESRD ¥ A

AR 42 4(4.88) 10(8. 70) 2.843 0.585

W PRI B 95 20(24. 39) 25(21. 74)

e I R 9 21(25.61) 25(21.74)

18P NER B A 29(35.37) 37(32.17)

HoAth 8(9.76) 18(15. 65)
W A sl 26(31.71) 29(25.22) 1.002 0.317
PRI 26(31.71) 25(21.74) 2. 479 0.115
I 4% (mmol/L) 2.2940.19 2.2640.16 1.108 0. 269
1L (mmol /L) 2.46+0.61 2.20+0. 60 2.963 0.003
MM (g/L) 38.54+4. 48 39. 6544, 02 —1.832 0. 069
ML A (g/L) 98. 80418, 27 103.59+18. 61 —1.793 0.074
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gxR1 A MHD BEERFRLEEL2 (%) 2 £s HM(P,; ,Pys)]

T [ FEE AACH(=82) L E AACH (=115 X*/t/U P

LB TR IR R (ng/L) 581.32(371.16,873.00) 373.19(178. 67,666. 63) —3.924 <0. 001
S5 JIB [ P (mmol /L) 3.95+1.05 3.78+0.68 1.325 0.187
= EEH M (mmol/L) 2.44+1.18 2.15+1.03 1.797 0.074
15 %% 2 i 2R 1 B [ B (mmol /L) 0.927+0. 24 0.98+0. 31 —1.437 0.152
I %5 B B 2 1110 B4 B (mmol /L) 2.07+0.95 1.89+0.59 1.507 0.134
IfiL /R 2 & (mmol/L) 22.56(17.51,26. 66) 20. 88(16.71,27.02) —0.563 0.574
1Ml /R 2 ( ppmol/ L) 426.43+104. 83 402. 60493, 36 1.678 0.095
it ILEF (ol /L) 1 037.94(868.05,1 178.21) 968.61(723. 85,1 149.74) —1.559 0.119

MHD #: 8K 58 F) FH 2 375 B e 22, HE oh B 2 B 3
e 5| 1 22 A AR B R0 TE A P ME R o 22 W A
2 IF R B A OE Hf# T 2R AL 3k B e fb i v OR 4 R
ESRD & i Byt H MHD B i TR I
DIREA A L FR W 9 HE 68 7 Hp 22 B AR 5 SO B A 25
L S ZC YT T LA BE (P L A S L rp )2 3 30U 4 5
b, 1078 45 A0 T 3G i A5 4 AR RE, O 38 3 5 e 25
Bk | R B ik S5 I G P G0 PR M R BT WA L
O R TERE O LR 25 R BL O I A5 S5 1R U e &
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w

£2  3£AMF Sortilin, TMAO MK EE FKELEKEIM (P, ,Prs)]
290 n Sortilin(ng/ml.) TMAO(pg/mL) T1-1B(pg/mlL.) 1L-6(pg/mlL) TNF-a(pg/mL)
FEE AACH 82 44.69(26.84,68.92)" 9.22(6. 46,11, 8™ 16.18(13.84,18.60)™  52.09(43.02,61. 0D 24.44(20.42,27. 9™
TCEURE AACHL 115 20.01(6. 66,40, 58)° 4.74(3.03,7.96)" 13.96(11. 45,15. 74)* 43, 34(35. 47,52, 00)" 20. 84(17. 31,24. 26)*
X R4 150 8.18(4.50.12.42) 0. 21€0. 14,0, 30) 7.25(5.30,7. 95) 11. 32(8. 73,14. 50) 8.47(6.05,11.70)
H 155. 778 257.017 248,135 261.139 224, 450
P <20. 001 <£0. 001 <£0. 001 <20.001 <£0. 001
SR L P<C0. 055 5 R E R AAC # Hdk, " P <C0. 05,
x3 MHD B2EHEE AAC MEEZE Logistic BIAS
A5 i B SE Wald X* P OR 95%CI
BT D 0.034 0.012 7.450 0.006 1.034 1.010~1. 060
IfiL # (mmol/L) 0. 636 0. 443 2.063 0.151 1. 889 0.793~4. 500
B FRFIRE (ng/L 0.001 0.001 2.201 0.138 1. 001 1.000~1. 003
IL-1B(pg/mL) 0. 096 0.057 2. 870 0. 090 1.101 0.985~1. 230
1L-6 (pg/mL) 0. 088 0.028 10. 161 0.001 1.092 1.034~1.152
TNF-a(pg/mL) 0.559 0.292 3. 656 0. 056 1.749 0.986~3.101
Sortilin(ng/mL) 0.073 0.016 21.526 <<0. 001 1.076 1.043~1.110
TMAO(pg/mL) 0.325 0. 094 11. 858 0.001 1.384 1.150~1. 664
x4 % Sortilin, TMAO 7k FE3f MHD B&HEE AAC BT &
iR AUC 95%CI P J5 R T (L R BRED  HBHEH
Sortilin 0.785 0.721~0. 841 <<0. 001 19. 03 ng/mL 91. 46 49.57 0.410
TMAO 0.797 0.734~0. 850 <0. 001 4.78 pg/mL 91. 46 52.17 0.436
ZHBAE 0.885 0.831~0. 926 <<0. 001 0.53 75.61 90. 43 0. 660
3 i i SRR ECTY L HR . I A R R R 3 T A 7

X &A1 AAC B4 K VAl 37 #8209 I A 85 4k, 0
AR FR A N T ah A 06 A L K e o6 22 53 Hofth A=
Ybs 4 ok AT VAR

BOE A 9F 2 DA A o LA 6 A A 1 3 35 L S A
Bl S DURL T i RE A 0 AR L (H B AR A R — A 2
T A B Bl HL R nT R A & 2 B AR L i
G LA i (VSMO) [a] 18 B 4 J %% 46 Fn e T ik
HRU BRI R E AN A RE 3 i B 3 VSMC #%4k
AT, 38 Be 38 o 98 95 B B AL 42 iF VSMC [a] 1%,
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B AN ML AL L A A A AR &R R BT . AR BIE ST
t,MHD &3 1M e RAEARE Y 1L-13.1L-6 , TNF-«a
KB TR, I H 1L-6 & MHD & h & E AAC
(0 ST fE I PR 25, Ui B MIHD HR 3% 77 76 B 5 19 28 0 =
N, H 5 A S 5 U A G, MHD B BRI 8 R
ERRERRE IR Z S 3 BRI
SREARAS L X R R A 0 A A T B0
b 5, Sortilin & Wi 8 (/Y EE & 1 10 K
—Fh 2 532 iy L 43 16 40 i 9 A O B R B B B B 2R
AN S 5 B8 B AR Y, 38 78 R E I 45 &
ERECHEBEMMER . I A LB 5T & ], Sor-
tilin 200 I S0 1 — A~ 05, HAL ] 5 02 48 40
HF R WA X1, GOETTSCH 217 5 57 45
7R, Sortilin J& VSMC /9 28 98 95 7], @i B% Sortilin
DR AT g2 s T S RE B AR /N BRUM A 45 4k . SUN 455
WF T 45 3 W L 8 R R 72 ZUAH B 4 253 Al i 1 i
Sortilin & i 85 115 5 . LA FF 48 FR s /N BRI 45 465 1 .
B 5T 45 B R Sortilin AT 8 2 I 45 45 1k 114 56 gk A
T TR BE A SE B 58 & B, LT Sortilin KT 5
MHD 82 56 bR 3l ik il 45 85 £ B o0 Jilg i 757 474 XU 38
JnA 3¢ {356 T Sortilin § MHD #3# AAC B RN
R ARG 458 B s, MHD 8% 1% Sortil-
in ACE T4 R B AAC Ay h <7 8 K6 R L 0 B 1
I Sortilin K- FF & 2334 MHD &35 &5 B AAC
K s MHD #2317 Sortilin 5 1L-18,1L-6 , TNF-a
K5 1E A 6 L 3R Sortilin A 8@ of K AES 5 MHD
BH AAC AL, s Fr R AT 8k Sortilin /E R i
RHF T E-y M 1L-6 18 26 A7 52 M o K
S A BE S T B o IL-17ATL-10, 11-12 45 & 4
K FH EAEH 5 S 1L-18.1L-6 , TNF-o 254 & N F
KA A W, 2[R i E VSMC % Ak R T, HE T S 3
MHD f®# i E AAC K302 [ AT, Sortilin
W REAE A 4r ¥ T R HE IR S D68 L il 2 8 15 0 3 1 X
B A A G B 1A A L U S Ol R A A 2 AL T
ORI I )/ N 2 F A R (S I
MHD ## & i AAC KUK m ™,

TMAO & — Fh 3 22 1 I 18 04 9 1 A A AR i
Yot & S e CTMAD 85 ¥ W) It 4 4% 8 I 18 A 9
BEAL R TMA J5 128 i R 56 A i pl . A= BUIRZS T g 3
BHER) TMA 7= A i i AR 9 TMAO 7K
AR, 4 18 T B EALAT I 25 77 4R KiE TMA, B4
IEFG A S TMAO, 25 5 T A8 B K0 2 5 80 %
TMAO HEH Z B K& . TMAO 15 AR i
V7 W) AT O % B F-kB(NF-kB) \NOD ¥ 52 & #48% [
ZEMIREE 3 (NLRP3) & AiE /M S5 98 0E 15 53 %, fie
HERE K KRS BTSRRI, TMAO /S /Y
RE SN FE S P B L A B B b & R AR
R A A5 Ak 5 I T B0 ko U0 56 L g fE e
PR TMAO B8 TE NF-«B {5 % # 75 5 1M

B RAE R VSMC 2 B e, 2 ot 18 3 3 o & A
LT 2 iR ge g 51 R, B TMAO 23k A8 i 0%
NF-«B 15 5 i , Al #F 55 08 107 2K & /0 BUES Ak 3 30 ko
PR I B . ZHANG 257 8 58 45 3 8 /R . TMAO
IR D T DG A AR IR A I A A Ak R o
BOE T NF-«B Al NLRP3 4 4 /A A5 53 # 48 FH 3t
B 25 W AR TMAO 35 BE 3 1 45 /8% 1R 585 T 1 K
BUIML 45 45 46, #E 0 1 v TMAO W] it 5 MHD H %
AAC B XK, AW 4R B an, MHD £ 3 1 i
TMAO KETFhi, e B AAC BT fa s R &K,
VERA LTS TMAO KFF s 3 in MHD & h &
AAC KBS s 45 R B8, MHD B # i TMAO 5
IL-1B8.IL-6 \ TNF-a 7K ¥ 2 IE A ¢, #2278 TMAO 7 fig
Wit RAES 5 MHD B #H AAC &4, oA,
MHD & 2 B g i & B 2 6L S ) 6e ol B, 5 5L
TMAO KAz A HE M 8 /D, A i TMAO K-+
. TMAO fig#0% NF-«B.NLRP3 & 4 /M5 5
WS TL-18.1L-6 , TNF-o 252 4 N T K & %3k,
I VSMC R &L B fT i T, 86 i MHD (& b &
AAC KB [FEF TMAO A $10 RAE R BER T B IS
KAEEMA 2. runt FRE S F 2 S5 ML T RIE,
PR VSMC [n] B H 40 i 434k, 35 MHD [ 3 b 8
AAC KU,

A5 45 AR K B L B AT IR E K ) MHD 8 &
O AAC KU B 5, % i D DR R OB T i K Y BB
05 AR 35 L RN A E B ™ L B AAC KU B Y
ABF 5T ROC i £ 43 Hr 45 B WoR, I3 Sortilin,
TMAO AKSEF MHD B3 FEE AAC B AUC K
0.785.0. 797, IfiL# Sortilin kA& TMAO 7K - 1 il 14
AUC 2 0. 885, KT IfiL{& Sortilin, TMAO 7K - . ji
O, X 3B I % Sortilin, TMAO /K % A By T
MHD & AAC B %, [7 B 46 0 0 35 Sortilin,
TMAO K0 DL e ff Ho 500 MHD 3% AAC &
A= KB

28 b PR, I 7 Sortilin, TMAO K F+ & 5
MHD &35 RGEW FKFEFm A X, &P EE AAC
KA RS fE B P& L LT Sortilin BEA TMAO 7K
Xt MHD &P AAC A8 &5 BN E ., A6
FEAFTELL R AR - (DA BEFE d1 T R U5 T srpols
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