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B — G RTH R LFE R RN E G (SOST) MKAFFHF la(HIF-1a) R EEG A FW£F; KA
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Screening and correlation analysis of serum markers related to coronary artery calci-

fication in maintenance hemodialysis patients
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[ ABSTRACT] Aim To analyze the clinical characteristic of coronary artery calcification (CAC) in patients with
maintenance hemodialysis (MHD) and search for noninvasive serological markers for evaluating CAC. Methods 148
MHD patients were selected as the research subjects.  The coronary artery calcification score (CACS) was evaluated by
multi-slice spiral CT (MSCT) to judge the CAC status.  According to CACS, patients with MHD were divided into three
groups (CACS<100 group, 100 < CACS <400 group, CACS>400 group). Compare the differences of serum irison,
sclerostin ( SOST) , hypoxia inducible factor-lae ( HIF-1at), fetuin A and general clinical data in the three groups.
Spearman correlation was used to analyze the correlation between the degree of CAC and each index. Logistic regression
analysis was used to analyze the risk factor of CAC in MHD patients.  Receiver operating characteristic (ROC) curve was
used to search for non-invasive serological indicators for diagnosis and evaluation of CAC in MHD patients. Results
The prevalence of CAC (CACS>100) in 148 MHD patients was 62. 8% (93/148). There were statistical differences in
irisin, SOST, serum phosphate, age, total cholesterol, triglyceride, low density lipoprotein cholesterol and uric acid among

the three groups (P<0.05), while there were no differences in HIF-1a and fetuin A (P>0.05). Spearman correlation
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analysis showed that the degree of CAC was positively correlated with SOST, age, body mass index, total cholesterol, tri-
glyceride, low density lipoprotein cholesterol, blood phosphorus, calcium-phosphorus product ( P<0.05) , and negatively
correlated with the level of irisin ( P<0.05).
SOST and irison level was independent risk factor for CAC( P<0.05).
had high diagnostic value for MHD patients complicated with CAC.

Multivariate Logistic regression analysis showed that serum triglyceride,
ROC curve analysis showed that irisin and SOST

Conclusion Serum irisin and SOST are expected

to be non-invasive serological indicators for the diagnosis and evaluation of the severity of CAC.
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maintenance hemodialysis;

irison;  sclerostin
&S B A (B E AR E) F R,
1+ & 1K iU 45 %% (body mass index, BMI) , #31 & 2 %
AT AT A 21 2 & (hemoglobin, Hb) | i 7% & 2 & (albu-
min, ALB) | % 2 & & (total cholesterol, TC) . H it =
Fg ( triglyceride, TG ) | 1% % & f& & A B [E 8 (low
density lipoprotein cholesterol, LDLC) | & % J& fig & &
fiB [ B ( high density lipoprotein cholesterol, HDLC) .
i & B (uric acid, UA) | %% 1% % B B¢ (alkaline phos-
phatase , AKP)  ifi. K & & (blood urea nitrogen, BUN) |
1 AL EF (serum creatinine,SCr) 145 iz 4k 4B
HIR 57 I % (intact parathyroid horone ,iPTH) \25-%% 4
4 % D3[25-hydroxyvitamin D3,25-( OH)-VitD3 ] % &
W, itESa M, 4 ALB<40 o/L B, it £ 4 F
. KRB R R A AN M F R £ SOST,
HIF-la o2k & B A KPR A RA &H W E 5
AR EARAE,
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T 3 AR M K A R B ) B AR AR A BE % B
H W E CACS, A #HRIF LW EME, &R WAL
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R, RETFLERKEEE P N3 4, W ERREES
41 (CACS<100) | # 45 14 41 (100 < CACS <400)
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1.4 SitESH
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Mann-Whitney U %, i+ 0% 8 DU B A0 & 4 1
Fo&,HE R KA X A B 3 Fisher 7 1 8E % 3%
A8 K 4 & A Spearman FkAH K , ¥ H & Logistic [
V3 Ar ikt P<O.1 WR B, BH =% B X Lo-
gistic Bl JA A4 CAC By L [0 B R, KA %K%
T {E 4 4E (receiver operating characteristic, ROC) dh
% F A v % B % (SOST 4f MHD &% CAC i) iy
M, P<0.05 % %57 H HitF&EX

2 & R

2.1 —fHRIER

gy A 148 ] MHD & &, Hob 5 1 93 4
(62.8% ) ,Zct 55 1](37. 2% ) ,4F4 22 ~78 % P-4
(56.8+13.05) % . #EATIIE] 6 ~ 164 P~ H 23533 4~
R JERMAENE S /NER B 4 54 1] (36. 5% ) MR
5B 46 1911 (31. 0% ) , 1 1L "B 9% 28 191 (20. 0% ) |
2P 6 (4. 1% ) AERHE 2 11(1. 3% ) , HoAth 12 4]
(8.1%),

2.2 MHD BEBIRENKEBHIER

B AR ET 23 N (15.5% ) , 22 Hij B
X 92 N(62.2% ), 22 FJiE 2 60 N (40.5% ) , 477tk
Rk 76 N (50.6% ) , 2247 54k sh ik 35 B K # 68
AN(45.9% ), H:H CAC(CACS>100) Y HE R N
62.8% (93/148), 5 CACS<100 #H 4 Ik, 100 <
CACS<400 #1 UA T} 11.68% , TG T 33.55%
LDLC F+m 23.39% , SR EI#K 24. 19% , 25 A58
HFE L (P<0.05) ;5 CACS<100 440 ., CACS>
400 AR THE 4.53% , TC TFiE 33.33% , TG THiE
41.93% ,LDLC F+i 19. 30% |, W5 T+ 15.29% |, &5
FRZE R 47. 66% ,SOST T+ 29. 30% , 2 7 H 4eit
HE Y (P<0.05); 5 100 < CACS <400 4H #H It
CACS>400 41 UA F#I% 9. 88% ,SOST F15 16.47%
ESBEGHFE X (P<0.05) ;YR B I L5E
(5 I & % JR %5 ) . BMI, Hb, ALB . AKP  BUN , SCr,
HDLC SriERS F5@afe | 18 .iPTH 25-( OH)-VitD3 |
HIF-la XIRERE A A E =R TREZSF (R 1),

F1. ZHEERKERLER

Table 1. Comparison of clinical data of the three groups

100 < CACS <400

WiH 4FR(n=148) CACS<100 #(n=55) (n=35) CACS>400 #(n=58)
i % 56.8+13.05 52.52+14.21 57.63£10.23 60.24£12.43°
BBI(%) ] 93(62.8) 31(56.4) 24(68.5) 38(65.5)
BT H 33.00(22.00,63.75) 34.00(23.00,67.00) 33.00(23.00,76.00) 29.00(13.75,52.50)
IR/ [ (%) ] 56(37.8) 15(27.2) 17(48.5) 24(41.4)
/[ (% ) ] 124(83.8) 44(80.0) 30(85.7) 50(86.2)

BMI/ (kg/m?) 23.87+3.28 23.16+3.16 23.82+3.03 24.56+3.43
Hb/(g/L) 110.86+17.92 109.03+17.90 111.71£17.09 112.08+18.57
ALB/(g/L) 39.29+3.31 39.02+2.81 39.52+3.31 39.40+3.76
AKP/(U/L) 93.0(75.9,125.6) 85.0(69.8,121.4) 94.8(77.4,135.6) 96.95(84.5,120.6)
BUN/( mmol/L) 24.22(20.46,29.57) 23.44(19.95,30.80) 26.01(20.87,30.43) 22.96(20.73,29.26)
SCr/ ( wmol/L) 888.61+260.98 889.08+217. 10 890. 14£226.45 887.24+260.98
UA/ ( pmol/L) 458.23+102. 14 4448219454 496.76+83.67* 447.69+114.31°
TC/ ( mmol/L) 3.78(2.84,4.37) 3.09(2.67,3.93) 3.91(2.92,4.76) 4.12(3.125,4.46)°
TG/ ( mmol/L) 1.81(1.15,3.07) 1.55(0.94,2.65) 2.07(1.33,3.61)* 2.20(1.51,3.32)°
HDLC/ ( mmol/L) 0.92(0.76,1.15) 0.96(0.71,1.27) 0.87(0.81,1.00) 0.94(0.75,1.17)
LDLC/ ( mmol/L) 1.93+0.83 1.71+0.72 2.1120.99° 2.0420.78"
FFIEAS/ (mmol/L) 2.1720.21 2.1420.23 2.18=20.18 2.1920.20

ML/ (mmol/L) 1.69+0.51 1.57+0.46 1.67+0.47 1.81+0.55°
FERETEAL/ (mmol /1) 2 3.69+1.20 3.47+1.23 3.63+1.09 3.94+1.20
M8/ (mmol/LL) 0.97(0.88,1.08) 0.99(0.90,1.11) 0.97(0.90,1.10) 0.96(0.88,1.04)
iPTH/ (ng/L) 431.97(231.43,654.23)  467.74(230.82,580.14)  404.90(223.02,523.17)  470.17(249.51,667.56)
25-(OH)-VitD3/ (ug/L) 12.98(10.00,17.98) 12.80(9.08,15.70) 14.50(11.50,21.89) 12.68(10.00,17.83)
BREE/(ny/L) 280.13(183.76,362.06)  354.75(300.07,397.30)  268.93(201.30,308.39)°  185.67(144.58,283.26)"
SOST/ (ug/L) 11.60+4.47 10.17+3.74 11.29+5.00 13.15+4.35%
HIF-la/ (ng/L) 47.22+13.84 47.41£13.24 48.10+13. 64 46.50+14.68
REREE 1 A/ (mg/L) 534.98(384.95,683.21)  552.14(395.40,716.65)  444.97(352.83,723.05) 526.57(385.49,651.13)

¥ .a h P<0.05,5 CACS<100 4 b4 ;b 24 P<0.05, 5 100 < CACS <400 4 b3,
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2.3 BRIBBUFEREESZIERNEXE
S

Spearman #H ¢ 43 M7 .7~ , CAC B2 & 5 4F % |
BMI ., TC TG LDLC | Ifi % . £5 % e £ & SOST £ 1E A
K(P<0.05) , 5ERBEEMMIC(P<0.05), 5FHr
W& I ARE (R LHE W PR ) (Hb  ALB HDLC \UA |
AKP % 1E 45 | 1L 8% iPTH . 25-( OH)-VitD3  HIF-1a
KIRERE A A JoH WA (P>0. 05,4 2)

F2. BRIBEKEUTERES SIERNEXES T
Table 2. Correlation analysis between the severity of

coronary artery calcification and various indexes

T H r P
WS, % 0.266 0. 001
BT A -0.102 0.218
BERRIE/ [ B1(% ) ] 0.124 0.132
F LR/ [ (% ) ] 0.073 0.378
BML/ (kg/m*) 0.199 0.015
Hb/(g/L) 0. 090 0.275
ALB/(g/L) 0. 064 0. 440
AKP/(U/L) 0.141 0.088
BUN/ (mmol/1.) -0. 040 0.633
SCr/ ( wmol/L) -0.024 0.771
UA/( wmol/L) 0.042 0. 608
TC/ ( mmol/L) 0.242 0.003
TG/ (mmol/L) 0.213 0.009
HDLC/ ( mmol/L) -0. 008 0.919
LDLC/ ( mmol/L) 0.201 0.014
B IEAS/ (mmol/L) 0.057 0.491
IML#%/ ( mmol/L) 0.184 0.025
M4%/ (mmol/L) -0.151 0.067
FEREIFAL (mmol/L) 0.179 0.030
iPTH/ (ng/L) 0.067 0.421
25-(OH)-VitD3/ ( ng/L) 0.012 0. 890
FREE/(pg/L) -0.518 <0.001
SOST/ (/L) 0.284 <0.001
HIF-1o/ (ng/L) -0.015 0. 855
JRERE I A/ (mg/L) -0.540 0.517

2.4 WK BUEBREZRSH

PR AAAE T E B A5 4k (CACS =100 TRAECH 1)
RS AR R Logistic BIH43#TH P<0.1 /Y
febr (R ER (SOST AF#Y I TC TG & LDLC) R
P SCHRAN A IE S5  E5 8% FH iPTH \25-( OH) -VitD3

SEXTIMAEES A A S ma R R B4 bR o A B &L 4T T
ZHE Logistic EE R ?ﬁ%ﬁﬂ?,%m\% TG,
f5 SOST AR5 B R /K-FJe thH B CAC 1y 57 1 [
N2 (P<0.05;%3),

% 3. £ Logistic B35t =R B0k 540 2200 E =
Table 3. The results of multivariate Logistic regression

analysis in the influencing factors of CAC

AHICHE 2 B P OR 95% CI

BREZE/(ng/L) -0.018 <0.001 0.982 0.975~0.989
SOST/(mg/L)  0.159  0.013  1.172 1.033 ~1.329
TG/(mmol/L)  0.503  0.009 1.654 1.132~2.417
AW % 0.049 0.020 1.050 1.008 ~1.094

2.5 MESREZE.SOST LW IR 3Bk 5L B3 AE

ROC &3t s, SRR 2W MHD B # i
JE CAC 1Y il 28 1 1i X (area under curve, AUC) N
0. 810,95% CI 3 0. 740 ~0. 880, lIfi L& Hy 285. 81 pg/L,
REUE R 0.836, K57 M 0. 725 SOST 2 MHD £
FHHEE CAC B9 AUC 4 0.639,95% CI 4 0. 549 ~
0.729, If A H H 10. 065 pe/L, RALEEH 0. 645, 55 5
FE A 0. 527 ; SR ZE A SOST BeAi2 6 MHD
& CAC 1) AUC "~ 0. 840,95% CI 24 0. 783 ~0. 908 , R
R 0.774 K55 R 0. 80 (& 1),

1.0
0.8

0.6

REE

0.4
EEXR

— SOST
0.2 — BEZH+S0ST
Bk
O 1 1 1 1 J
0 0.2 0.4 0.6 0.8 1.0

145 RE
B 1. miESEZE . SOST LW K BIEkEE LA ROC B4k

Figure 1. ROC curve of serum irisin and SOST

in diagnosis of CAC

3 i i

ML 85 b S AR I B IE 2 9 (end-stage renal
disease , ESRD) [ 355 WL I AAE , J2& /00 L5 0 &
PIHBET IR AR R, ESRD B 1L 451k
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B EEORR R = Tl A BE, CAC B H ™ i R 2
(IR R g O vl LU S R = - 117 S e a2
LI MSCT %552 14 2 K # F BeAE 2 W 5 9FE4h CAC

e K P A IS, R RE o S WA R
IPITREA L o IEAEK , Bl BE 2R BOR KT A
PEE B AR DG MG 2 br B i B — e R
RN T MSCT AL, A E %k 12 B K 20 285 W D
AL BT Y ML A AR )

TGN A A 5 Ak & — A sl i ARl
AR (EB 30 AF 5% 2% B i 4585 Ak 2 — b =3 Y
CIEGT NP S Spon SR Y kL 7 s TS I e 74
] AL 900 0 2 Ay S e AU 2R L BT 5 1 K 1Y I A
SF-T RILZAH L ) ok B AR 24 B S0 20 B R A L 5 A Ak 1Y
AYER R Rl B TR a1 2 AR AL,
A ZHM R R Z X EAS S g
AR, 40 SOST HIF-1a JIEEREH A &Y &
FRFRSE P IE  ILE B L W LR L F
A3 7 T R A A A Ak KA R kAR
S5SNI, (B HR AN H T3
TN 785 T ) LY 7 4 A, A 9T 1B 45 5 MSCT,
BB IR TEAE MBS A bR AR b gk — 2B 4 BT i 3
DU SR AR 792 W R Ak 1 A8 45 1k 1) T 81
MLV 2F AR

ARHFFE T, 148 i) MHD %47 MSCT K % BR
CACS> 100 [ 9 % 5 ik 62. 8% , 55 Brandenburg
S0 ALK — 3, Spearman A ¢ /0 T R AR IS |
BMI  Ifil A S5 LB | 7% 5% ofe AR 45 A% e 45 Ak s I A
25 CAC B RIEAME, A M A & BT |
BFIEAS | IfiLEE iPTH 25-( OH)-VitD3  HIF-1a G BR
A5 CAC BFHICHE 7 — L8 50 T & I 45 551k
M EE R I, A 0 B S 55 85 PTH
B S G A SRR, P27 4% G0 00 1l 48 45 Ak b 7
Py, 40 iPTH JREREE T A 55 7] GBI AN AE 5E 42 BN IfiL
B A A B RO I MR L, AR AT K BB
S & & SOST fE12 W CAC J7 i B AT 4%
A, LA PR SE  nTRERLA CAC B S AREIfi4r
ZWIRIF A T B

B R — Rl & BRAY R LA 2 A L
IR, 7328 Bl 75 3 I 30 0 35 o 200 b ok 4 25
FARARIRER 11 1 19 3R 35 0 1 8 106 7 4 2816 ik oy
ORGP, M IS B4 0 B 17 1 | ok 35 4 25 W it
it TR LA G PR . AT R Ok B 2 I i 5T
T, ME SR FKTR A 5 CKD BRI 0
I O IR ey I A R A5 0 R DDA G, 2 T

B BRI A 0 AR v A s SR
FFEW, TR K] et 5 AMPK-PI3K-Akt-
eNOS {55538 [ 25035 W R /DN BRUAY I P 2 44 i )y
A8, VB PN R A0 AR R T S A R AR A5, 1 e
KRR AR VER . IR PR R, SRR
Al |98 RUNX2 , Osterix/Sp7 . ‘B 55 % %5 1 B 40 il %%
e bR EY I FR 5, DA E B A0 A L 4y
P B A TR AR BB B AY i 1 AT A I
EALRTER Y A 1. A BESE &I MHD & I
T8 15 B8 KOV flt B xoF A 26 I S AT, IR T i
SR A THFE LA 2545 B | Wit IR £k 55 PR B E
FA7 6P Hisamatsu 45 FEAR T DG B E T &
PIME SR ZEKF S CAC 1Y 5 R K45 1k i e 2
TS, FIA B R ] VR S 00 500 5 1Y) R 34
br, HrEWEFE B s, MHD FIIE ST 8 34 10 &5 R
FOKFR B AN HE W A, OF Sk 20 8
iPTH ,AKP 255 bR 522 07 MH 56, 120 95 a0k — 25 48 7 1l
T 55 2 2 ] Rl I s e R AHCHT 3 s
RN ERDY . BT/ MAD #
HIHEZRES CAC ZI MM, AR LM,
MEZEEYE CAC BERAMK K TFEREEE
CAC Hyph ST fERS R 2%, ELXF CAC ™ HFE R BA 3
B WA, 3278 25 )2 2 AT REAE S i A8 45 1k 14 Y 7
PRAP R, I RTRE L R 12 W7 5 DA I 65 F0 7 B 1Y)
MR, B REFR 5 048 8510 1 BARBLH]
ANBT AR 2 1 I R 5T | S ml i 5% DAt — 25
WE,

SOST 24 it & B —Fh 55 -1t AR 4 )
BV Yy bR Y, 8 AT 0] Wt/ B-Catenin {5 %538
S5 E RS 5ER . AR R Wnt
{55380 1% T 6 38 1o 4 T I S e UL 40 e i A
MAFEGIL Y & A & B SOST 5 if 4 45 4 i) 5%
FIFAR—2FL, Chapurlat 55 #f 55 & BLE CKD B IR
I B B 2 KU M 6 T 5k AR I A I 4 BE R
SOST F: M py ik L7, H L7 SOST /K- 5451k 2
FEASE, Lv PV BESE & Bl CKD 3-4 ) 3 1l 3%
SOST K5 1fi 45 45 Ak R S IE ARG, Zou 45 A
FEFRA, LG SOST 5 M BB b  HD B 145 451k
2 (A1 TCHA 58 A Sk R 12098 &k BRI T SOST
IRV 5 325 BT FR o A8 T KU 28 T A 56, 20 L4
LA R BT F B A Sy W N (S
MHD [ A S TCH AR SEME . B it R, 78
HRERS 5319 CKD /N BB R SOST & A ]
Ao ot A5G R R B I B W Y 4R R SOST 7
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M5 AT e 5 (R VE T AHIF ST I M
i SOST 7K*F-5 MHD 3 CAC FEEE R IEAHC, H
 CAC ST fa R R, XA — ] fig 505
NHE 2R U 5 A0 A4S T 057 S 5 AL TE o R 2
[ Py 2 S A G, PRl VD7 B2 HEA T 22 vt KEEAR 1Y
5T SR s f8E SOST 5 1M1 45 Ak S0 1L 45 4 2
[ EIER R,

AN, B R AR T RE @ 1 A T SOST Y ik ok
P B AR, Colaianni 25 BF 5% & B, A Mdi ]
PN R ZE (r-irisin ) AT 490 ] 5% H 40 i N SOST
mRNA (35, 0 i B S i g, SR
K REE o ) SOST, fi# B H X+ Wnt/B-catenin 157
3 I AT R 2T S I A PR 1
B Kim % W58 & B B % ) [ SOST mRNA
(3K, INERIRSE & B, 76 2 AUBE IR 11 sh ks A
WAL PR B D, s R R K5 SOST £ 1F
FHSES) WA ZE i A & B 2 0] A AR DG 1, v
HEBRE SOST Za i) s [ 5t Je Hosz ZFpag 12 1)
PEPEAE DG, FLPT R 8] 1 TS AE DG R AT it — 2B i IR
WEoE FIERE T I R BRAIE

FERACIIZE AL MHD B8 357 1M 45 1k A o i
Z— JUTHrA R CKD B AR AR B A5 i
AL, AWFIE L IR SRt S I8 45 Ak 2% V)
AHSE A R 2 BRAF IR 45 1M B LiPTH 25-( OH) -VitD3
55 CAC A, vT 68 5 AR F 5% A 6 I e #F 5%, o
WSO I 1) Sk — R G 6 5 SR M DR I 3 P A
2D YA G, AW R K LI TE
HIF-1a JGEREMA A 5 CAC WM SETE, 7T fE 5 AHF
FEREA LD B APPAG T3 vk B A AN R) 5 & i
255 FG IR 25 5 AT K

g5 bR UK SRR 5 SOST il DL &
TG J& MHD B # 31 & EE CAC B ks H &,
135 8RR K SOST Al/E R G4l CAC ™ E R
LG “FFR A, (AASBEFEAE A R D, Hob B |
FET T2, 1075 25 2 SOST 275 nl Jlg Ay P il =
WO A A5 AL, FARC I35 25 S BB T XU 1 7 7
S H AT M ANTE R T i — 2547 2 o0 RAEAHT
WV I PRI 5T S LRI 2 S 36 UE R EA

[ &% 3k ]

[ 1] CANO-MEGIAS M, GUISADO-VASCO P, BOUARICH H,
et al. Coronary calcification as a predictor of cardiovascular
mortality in advanced chronic kidney disease: a prospective
long-term follow-up study [ J]. BMC Nephrol, 2019, 20
(1) 188.

[2] LIUZH, YUX Q, YANG J W, et al. Prevalence and risk
factors for vascular calcification in Chinese patients receiving
dialysis: baseline results from a prospective cohort study
[J]. Curr Med Res Opin, 2018, 34(8): 1491-1500.

[3] GOMARASCA M, BANFI G, LOMBARDI G. Myokines:
the endocrine coupling of skeletal muscle and bone [ ] ].
Adv Clin Chem, 2020, 94. 155-218.

[4] DRUEKE T B, LAFAGE-PROUST M H. Sclerostin; just
one more player in renal bone disease? [J]. Clin J] Am
Soc Nephrol, 2011, 6(4) : 700-703.

[5] BALOGH E, TOTH A, MEHES G, et al. Hypoxia triggers
osteochondrogenic differentiation of vascular smooth muscle
cells in an HIF-1 ( hypoxia-inducible factor 1) -dependent
and reactive oxygen species-dependent manner[ J]. Arte-
rioscler Thromb Vasc Biol, 2019, 39(6) : 1088-1099.

[6] XIAO D M, WU Q, FAN W F, et al. Effect of serum
FGF-23, MGP and fetuin-A on calcium-phosphate metabo-
lism in maintenance hemodialysis patients [ J]. Hemodial
Int, 2013, 17(4) ; 483-492.

[7] KOMATSU M, OKAZAKI M, TSUCHIYA K, et al. Aortic
arch calcification predicts cardiovascular and all-cause mor-
tality in maintenance hemodialysis patients [ J]. Kidney
Blood Press Res, 2014, 39(6) : 658-667.

[8] ZENG C, GUO C Y, CAIJ, et al. Serum sclerostin in vas-
cular calcification and clinical outcome in chronic kidney
disease[ J]. Diab Vasc Dis Res, 2018, 15(2) : 99-105.

[9] BRANDENBURG V M, KRAMANN R, KOOS R, et al.
Relationship between sclerostin and cardiovascular calcifi-
cation in hemodialysis patients: a cross-sectional study[ J].
BMC Nephrol, 2013, 14. 219.

[10] NIGWEKAR S U, THADHANI R, BRANDENBURG V
M. Calciphylaxis[ J]. N Engl ] Med, 2018, 378 (18):
1704-1714.

(11] SRE, mOER, My f2, 45, SRR HiE 3-0m

WGt LB G -2 1 BLRG B-I4 Je B — AL A5 Bl S
S IR AR B BE 5 T 00 B R DK PN B A B g T
[J]. AR L, 2015(6) : 355-361.
LU JY, XIANG G D, MEI W, et al. Irisin prevents high
glucose-induced human umbilical vein endothelial cell ap-
optosis via phosphatidylinositol-3-kinase-protein kinase B-
endothelial nitric oxide synthase signaling pathway [ J].
Chin J Diabetes Mellitus, 2015(6) : 355-361.

[12] QIAOX Y, NIEY, MA Y X, et al. Irisin promotes oste-
oblast proliferation and differentiation via activating the
MAP kinase signaling pathways [ J ]. Sci Rep, 2016,
6. 18732.

[13] HEW Y, WU F, PANG X X, et al. Irisin is associated
with urotensin Il and protein energy wasting in hemodialysis

patients[ J ]. Kidney Blood Press Res, 2016, 41(1) ; 78-85.



342

ISSN 1007-3949 Chin J Arterioscler, Vol. 31 ,No. 4,2023

[14]

[15]

[16]

—
—_
~

[

[19]

HE L, HE W Y, YANG W L, et al. Lower serum irisin
levels are associated with increased vascular calcification
in hemodialysis patients [ J]. Kidney Blood Press Res,
2018, 43(1) . 287-295.

WEN M S, WANG C Y, LIN S L, et al. Decrease in iri-
sin in patients with chronic kidney disease [ J]. PLoS
One, 2013, 8(5) . e64025.

HISAMATSU T, MIURA K, ARIMA H, et al. Relation-
ship of serum irisin levels to prevalence and progression of
coronary artery calcification; a prospective, population-
based study[ J]. Int J Cardiol, 2018, 267 177-182.
CSIKY B, SAGI B, EMMERT V, et al. Cardiometabolic
effects of irisin in patients with end-stage renal disease on
regular hemo- or peritoneal dialysis [ J]. Blood Purif,
2022, 51(5) ; 450-457.

FIGUREK A, RROJI M, SPASOVSKI G. Sclerostin: a
new hiomarker of CKD-MBD[ J]. Int Urol Nephrol, 2020,
52(1); 107-113.

VERVLOET M G, MASSY Z A, BRANDENBURG V M,
et al. Bone: a new endocrine organ at the heart of chronic
kidney disease and mineral and bone disorders [ J ].
Lancet Diabetes Endocrinol, 2014, 2(5) ;. 427-436.
CHAPURLAT R D, CONFAVREUX C B. Novel biological

[21]

[22]

(23]

[24]

[25]

[26]

markers of bone: from bone metabolism to bone physiology
[J]. Rheumatology (Oxford), 2016, 55(10); 1714-1725.
LV W, GUAN L N, ZHANG Y, et al. Sclerostin as a
new key factor in vascular calcification in chronic kidney
disease stages 3 and 4[ J]. Int Urol Nephrol, 2016, 48
(12) . 2043-2050.

Z0U Y, YANG M, WANG J, et al. Association of scleros-
tin with cardiovascular events and mortality in dialysis pa-
tients[ ] ]. Ren Fail, 2020, 42(1) . 282-288.

DE MARE A, OPDEBEECK B, NEVEN E, et al. Scleros-
tin protects against vascular calcification development in
mice[ J]. J Bone Mineral Res, 2022, 37(4) : 687-699.
COLAIANNI G, CUSCITO C, MONGELLI T, et al. The
myokine irisin increases cortical bone mass[ J]. Proc Natl
Acad Sci U S A, 2015, 112(39) : 12157-12162.

KIM H, WRANN C D, JEDRYCHOWSKI M, et al. Irisin
mediates effects on bone and fat via oV integrin receptors
[J]. Cell, 2018, 175(7) : 1756-1768. el7.
SAADELDIN M K, ELSHAER S S, EMARA T A, et al.
Serum sclerostin and irisin as predictive markers for ather-
osclerosis in Egyptian type I diabetic female patients: a

case control study[ J]. PLoS One, 2018, 13(11) ; 0206761.

(BESCHHR SCEH)

—
—_
O

[

[20]

[21]

(L3425 335 )

T, SRENSR, X B S IR U e P T A
i ORI Ve R B e T HLEI [T ], b sl kA A 2 i
2020, 28(3) . 213-218.

LEI M, WU L R, LIU Y. Protective effect and molecular
mechanism of losartan on cerebral ischemia reperfusion in-
jury in rats [ J]. Chin J Arterioscler, 2020, 28 (3):
213-218.

WA, XINEr, SR, AF. BRI T Bel-2 X H
SUATR O RAE LR [T]. P 258 25 Sk R 25 B,
2020, 31(3) . 368-374.

HU Y M, LIUY J, AL Q D, et al. Dual regulation mech-
anism of Bel-2 on autophagy and apoptosis in cerebral is-
chemia [ J]. Tradit Chin Drug Res Clin Pharmacol,
2020, 31(3) . 368-374.

WK, FRERYT, RUFEE. 2-H SR ME TR 1 Bax/
BCL-2 L5 Stk U Raji A T- 098158 (J].
S MR 2 2%, 2021, 29(2) ; 489-493.

ZHANG X Y, GUO X Z, WU S X. Up-regulation of Bax/
Bel-2 ratio by 2-methoxyestradiol induces apoptosis in
lymphoma raji cells [ J]. J Exp Hematol, 2021, 150
(2): 489-493.

ZHU H Q, LIUZ M, MENG X S, et al. Ligustrazine reg-

ulates LPS-induced apoptosis and inflammatory response

(22]

(23]

[24]

(LS

of osteoarthritis chondrocytes via inhibiting phosphorylation
of NF-xB p65[J]. Chin J Immunol, 2019, 35(2) . 181-185.
CHEN X W, YAO Z J, PENG X, et al. Eupafolin allevi-
ates cerebral ischemia/reperfusion injury in rats via bloc-
king the TLR4/NF-kB signaling pathway [ J]. Mol Med
Rep, 2020, 22(6) : 5135-5144.

AR, U5 R, # ub, 4. HMGBI R U %
BT 52 93 It 798 3 45 4% S TLR4/NF-B {5 %
AR [T ], v [ e 2R G s RO 2 o AR
2022, 29(2) . 130-134.

WANG H J, SU X, MATY, et al. Effects of HMGBI in-
hibitor preconditioning on cerebral ischemia-reperfusion
injury and TLR4/NF-kB signaling pathway after cardiopul-
monary resuscitation in rats [ J]. Chin J Neuroimmunol
Neurol, 2022, 29(2) : 130-134.

145, B4, M5, & JRAETH R i Toll
RESZAAR 4/ B2 IH -k B AR 5 10 30T A Bl I ot 10 P 2 452
Gir B E T[], ZRIBEZY, 2021, 25(3) : 431-435.
REN J, QINH W, ZHOU D L, et al. Protective effect of
procyanidins on cerebral ischemia-reperfusion injury in
rats by inhibiting TLR4/NF-kB signaling pathway [ J].
Anhui Med Pharm J, 2021, 25(3) . 431-435.

Vi)



