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HEFRE I RGENT B E ME Irising BMP-7 7K
5mE 4R S IEEREE X ER R

FXF, ¥, NEZ, REF, T
(khmgE—ER YrREE, #MeE kK7 410005)

WE : BY WA ERMAREN (MHD) EF FEREZ (Isin) FEHBILAEEREG 7 (BMP-7) K+5
FEAL (VC) BASBERMISIRAGAR R, JiE I 2017 1 A—2018 4 2 A K i/ & — E %7855 69 MHD
B 86 H], AN MHD 41, BB IpERERE 86 HIEAIT R, Ml iFPi5, 4. 8 8RR, g
G (ALB), PRFMEE (iPTH), 25 &4 44 % D,25- (OH) —VitD,]. Irisin & BMP—7 K-, KA M3
15 X A B 23R VC L. B0 LM EFIRAGIE A MHD & 5 A5 44 4] Fe dE 454040 42 4]
%5 MHD A% % kb a, 45854, iPTH, 25— (OH) —VitD,. & EZhHk451LiF4 (AACS) B E Fhhk
BEALRZ TR (P <0.05), MHD 418 % s P45, BMP—7, ALB A& Irisin R-FAKT R4 (P <0.05), 451t
MBS AR R, AT B K, ik b aR BEERAR, iPTH KT E& (P<0.05), 12450469 f 4k |
Irisin & BMP—7 /K-FAK T IE454L4L (P <0.05 ), Logistic B )2 547 % 9 iPTH., 458 AR Irisin & BMP—7 /K-F &
MHD & # % 4 VC #3% R % (P <0.05), Pearson 4% 5 #7877, Irsin A2 BMP—7 K-F 5585 Sk, 2
R BE, A5EERAR . iPTH & AACS 2 fi48% (P <0.05), Bk EM%E (P<0.05), &5t MHD %% ¥ Irsin.
BMP-7 K-F5 VC., HBERME T IR FREEKTZHMAE, Insin, BMP-7 F+& T #62 VC B A2 b 69 %47
B#,
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Clinical significance of serum Irisin and BMP-7 in vascular
calcification and calcium/phosphorus metabolism in
hemodialysis patients*

Da-yong Li, Xin-ke Yuan, Guan-lan Liu, Yun-dou Wu, Ning Guo
(Department of Nephropathy and Rheumatology, The First Hospital of Changsha,
Changsha, Hunan 410005, China)

Abstract: Objective To investigate the correlation analysis of serum Irisin (Irisin) and Bone morphogenetic
protein 7 (BMP-7) levels with vascular calcification (VC) and calcium metabolism in maintenance hemodialysis
(MHD) patients. Methods A total of 86 MHD patients who were admitted in our hospital from January 2017 to
February 2018 and 86 healthy volunteers were selected in this study. Serum calcium, magnesium, phosphorus,
calcium and phosphorus products, serum albumin (ALB), parathyroid hormone (iPTH), 25 hydroxyvitamin D, (25-
(OH) -VitD,), Irisin and BMP-7 levels were detected. the VC status was examined by abdominal lateral X-ray. MHD
patients were divided into calcification group and non-calcification group based on abdominal aortic calcification
(n=42). Results Levels of blood phosphorus, calcium and phosphorus products, iPTH, 25- (OH) -VitD;, abdominal
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aorta calcification score (AACS) and abdominal aorta calcification were increased while serum levels of

magnesium, BMP-7, ALB and Irisin in MHD group were decreased in MHD group when compared with those in

control group (P < 0.05). Patients in calcification group experienced increase in age, dialysis time, phosphorus,

calcium, phosphorus products and iPTH while decrease in magnesium, Irisin and BMP-7 when compared with

those in non-calcification group (P < 0.05). Logistic regression analysis showed that iPTH, calcium, phosphorus

products, Irisin and BMP-7 levels were risk factors of VC (P < 0.05). Pearson correlation analysis showed that

Irisin and BMP-7 levels were negatively correlated with age, duration of dialysis, phosphorus, calcium, phosphorus

products, iPTH and AACS (P < 0.05) while were positively correlated with magnesium (P < 0.05). Conclusions

Levels of Irisin and BMP-7 may be protective factors in the formation of VC in MHD patients.

Keywords: maintained hemodialysis/dialysis; vascular calcification; bone morphogenetic protein-7; Irisin;

correlation; calcium and phosphorus metabolism

18 M5 R ( chronic kidney disease, CKD) 2%
Aol S DR 5 R A A8 1 D RE RGBS — M o A AN )
RBI7, RIBFIZ AR IR (end-stage renal disease,
ESRD) WA AT . HATHEGST ESRD B9
FHF B 4R MBGE T (maintenance hemodialysis,
MHD )., {HZ7EHEFT MHD (I, 23 PERES 2 Fhof
FAERIHEL, M E54E (vascular calcification, VC ) J&
JEEIFRIEZ —o VC I TR B BETE I A8 HE 4 SN 5t
o EPUR, SBULE RN, JEMSEG A
PR R AR, 2 S8 MHD O AL T M4 AT
A S R R R M VO TSI A B I B A A
IR S DURR T IS BE RO B Sh A 2R, T L A8 Y B
M. SFE LA A o R A, R
WA LB BEES pE DUA SR D R p SRl 4 2R . 4R
k., AEWRERAZER (Irisin ) 0] LLIEFRLE 40055
RFNBGEE, W B A, R sEE AR Y, H
T T AR S i o5 R A o JIE S 6 v & B Tvisin 7K
Rl mIm A s R B LS L EHE A 7 (bone
morphogenetic protein—7, BMP=7 ) R DL i 1o 4 355 1L 5 F
T WLARIER AL | I SERE R TRl i A 1o 546 s A
WIS RTE MHD 35 ML Irisin 1 BMP-7 /KF-5
VC K, BSAABIRIAESCE, ST Irisin F1 BMP-7 &
WA VO R TIN 2R, il R b MHD 54 352 Bj5 F1
e Bt

1 #ERSAEE®

— g Bt
YEH 2017 4F 1 J—2018 4F 2 H Kb iiss—E R
ML R GHEA T MHD A9 86 BIATFSEXTSE, 4
A MHD 41 5 53 BRI A Be A7 44K 1 86 131l it 3
AR FAE F 0 B A9 AR e B AR H S B It
FARFEAT G A TS N5 38 A R A5 AR -

1.1

BEAER >18 % #E1T MHD fH = 6 M (5%
Mr=4h, BRSEN 3K ). HebRbruE - JFaEfL . 720
BEARAESE A B S PR BRI 5 B 3 M H N
A WL O IR B At R K BT R & . MHD
HEFHFFR22 ~ 644, T (43.83£10.05) % ;
Xof FRZH AR AR WS 20 ~ 60 %, SF-19(40.77 + 12.88 )% .
MHD & BT 6 ~ 96 4~ H ,F7 (69.00 + 25.50 )
A~ H . MHD 41 A8 R B e 11 51 (12.79% ).
P8P ANER B 22 23 1] (26.74% ), 18 A] R B R
30 (3.49% ), &I JE B AR ALAE 9 ] (10.47% ), %
PEPEE R 2 41 (2.33% ),

1.2 FHik

121 s AALdEAReg A m MHD H7EREE 2 0%
BrAT, X B ARG BT, 43 0] 4l B S 23 L v ik o,
6 ml, 4 000 r/min &5.0> 10 min WEEIMT . R EHX
&4 A I A - ( Albumin, ALB ), 45, £,
. HURSZ2IR#4ZE (intact parathyroid hormone, iPTH )
Ko 25 ¥ R4k E E D,[25-hydroxy vitamin D,, 25-( OH )—
VitD,]. 85, B, BELLKiPTH R & A % K2l
i () ABRAF, ALB MINERH & [ iE2R
fEERH A RA R, 25- (OH) -ViD; BRI &l [ -
A TR R AT

122 fuik Irisin #2 BMP—7 694m  Frg iRk E 2
B 12 h 5 7ETE R U 1E o # ki 2= AS S Pl
K, #E 8 hJF, 4000 t/min .0 10 min PE
ML AEFE T —80 CUKARVR VRTFIN o >R FH il HD¢ G2 TR o
R (ELISA ) A5 DU il 3% o Irisin A1 BMP-7 [ 7K-F-,
PITEAR R G0 B E R R S B A A FR A ]
1.2.3  JAEFRAIFS (abdominal aortic calcification
score, AACS ) ZIRETESS MRS T AT HEFRMIAL X &
LKA, MATELET, ~ L. L, ~ L HEMB] B A
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2K, F o BERRE M BGE T MY Iisin, BMP-7 7K 5 10885 1k B A AR AR A DGR oE

VAR =8k, 005 L, ~ L, 801 B sh Ik aiRE |
JE BER AL FR B T4 o $5B8 Kauppila 3P4 ™ bR
HESEATITAT 048, ARUWAESLE 5 145, B54L R <
135297, FALRSIEETE 1/3 ~ 2/3 5345, F5LR
KRG >2/3, 477 Be Ak B A5 5 SR iz sz i
1) AACS. 7EHEAT AACS i v, i T ORIIE AACS 1Y
BRI, ASBFFER BRI S R TP IE = 3 kS
RSB, o 2 AEINCSEEBCFSME ., AP T
Z>5 4, FIESE 3 M EIBHEATIE 5 3 H 1T
SEEMEAE RS2 1 AACS,

XPREAS MHD f8E HATE50IFor I, #e BEIE R
MHD [ R T 041, AACS=0 /W AJEE510 4,
I 42 5] 5 AACS>0 3 AEE4LA, 3 44 B,

1.3 SHit=EFH*E

BRI MR SPSS 18.0 Sl #i ., 1R R
B = briEE (xxs) Fon, HEBCRA  R50, 114K
ORI (% ) R, SR x kg, AHOCHE T
K H Pearson A5 HT, RAZHE Logistic [FIH73Hr
VC IR ZE, P<0.05 N2ZERA G5 L,

2 R
2.1 TWWHAELIEIRIEE
MHD 2H 5 %F HRZH AE PRSI . AR . BMI S 45 /K

i, ZRTegiEE L (P >0.05), MHD 24 [fi ik
rRRE . EEREIRAL . iPTH. 25-( OH) —VitD,. I8 £ 3k

0.05), MHD ZH = TXTRZH . MHD ZHiimigHEE . ALB,
BMP-7 J Irisin /K- 5% RAI AR, 2 RAGI#4E
X (P<0.05), MHD ZHFXF 4L, W3 1.

2.2 MHD #& VC 4 AER

AL S5 AR5 fb 4l PE ). BML, ALB. IfiL 5 &
25- (OH) -VitD, K FLb#, 2ZR5Igiit=m X (P>
0.05), FHALALAEHE . BT E] . M. F5REIRA.
iPTH K- 59451kl th i, ZRA%i#E X (P<
0.05), FEALAAFRETE R, BHTHIEE R, Mg ek,
s AL, iPTH AP w5 A5 AL ZH I TE T8k . Irisin
1 BMP-7 K554 edl i, 2R B RI¥E
X (P<0.05), S5 TARES Ik . W3k 2.

2.3 MHD A% 4% VC W mE &

N 2T Logistic [M[IH#EAL, L MHD 20835 VC
RE MR (W 1= 2, 0= 75 ), LIRRRHE RS
Mr (WL 2) o P < 0.10 B4R / INR/E R AA &,
AT Logistic [FIHAM . FIHMFER IR, LAT
A AR B ( o ,=0.10, a , =0.05 ), ZEF TR,
Irisin, BMP-7. 53R F1 5 iPTH 4 S EAR#E0- F A
AR AR (P <0.05), WL 3.

2.4 MHD A1 Irisin 5&I5trRIE X ED

Pearson A0/ B 7N, Irisin /K5 4483
BEATEFE .V R, FSEES AL, iPTH 1 AACS 2
TAHSE (P <0.05), SiEEREMLE (P<0.05), 5

SEALAR I AACS X IR AR 2 A Geit i (P < 25-(OH) -VitD, KIS (P>0.05), W3 4.
1 WA—MEBRELIEREE  (n=86)
4131 LRy 1 (H, BMI/ (kg/m’, ALB/ (gL, 5/ (mmol/L, £/ (mmol/L, B/ (mmol/L,
1) X+s) X+s) X+s) X+s) X+s) X+s)

MHD 25 41/45 4336 +10.05 23.57 +3.24 35.53+3.75 227032 1.00+0.22 155+ 043
it B 39/47 40.77 £ 12.88 23.07 +3.49 46.60 + 4.05 229+0.35 1.16 £ 0.16 1.10 £ 0.27
t1x’ i 0.372 1.470 0.974 18.599 0.391 5.454 8.219
PH 0.542 0.143 0.332 0.000 0.696 0.000 0.000
g5 PEHFRA iPTH/ (pmol/L, 25— (OH) -VitD/ Irisin/ (ng/ml, ~ BMP-7/ (pg/ml, M E:SilkEG LA AACS

(x+s) X+s) (ng/ml, X+s) X+s) X+s) 1 (%) (x+s)
MHD 21 368+ 1.13  44.64+1072 23.30 + 8.80 5492+1000 119258+103.34 43 (50.00) 1.97 +1.38
Xif B2 251073 777 +£2.79 15.53 £5.58 436.67 £109.81 1346.67 = 125.21 8 (9.30) 0.67 +0.48
txH 8.065 30.867 6.960 32.107 8.802 34.144 8.251
PAE 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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2.5 MHD 4EF BMP-7 5 &iEtrrIME XSS AL (P <0.05), SMBERIEME (P<0.05), 5
Pearson M5EM 45 B oK, BMP-7 K 54E# . 25-(OH) -VitD, /K°FJEk (P >0.05), W 5.
BEMTEFE] . M e ESBER AL, iPTH A1 AACS £

®2 WMA-MAMRENIERILER

ft el 44 19/25 46.06 £ 9.82 23.82+3.22 78.82 +27.69 35.06 + 3.66 2.33+0.32 0.82 +0.42
B[220 42 22/20 40.55 + 8.36 23.31+£3.67 57.22 £23.67 36.02 £3.57 2.21+0.29 1.18 +0.32
t/xfH 0.729 2.796 0.686 3.880 1.717 1.819 4.456
P{E 0.393 0.006 0.495 0.000 0.085 0.072 0.000

F5ILEH 1.88+0.37 4.56 +0.86 48.83 +7.22 23.89 +7.82 47.36 + 8.74 1088.97 +256.10
S an il 1.21£0.46 2.75+0.73 40.25 £ 10.66 22.68 + 8.59 62.85 +10.23 1301.12+312.79
tfd 7.459 10.499 4350 1.944 7.561 3.448
P1E 0.000 0.000 0.000 0.064 0.000 0.001

%3 MHD AE#E VC ZmMEZEREEE Logistic EIFH#

Irisin 0.034 0.015 5.462 0.019 1.035 1.006 1.065
BMP-7 0.160 0.074 4.630 0.031 1.173 1.014 1.356
BN 0.189 0.078 5.899 0.015 1.208 1.037 1.407
iPTH 0.386 0.130 8.788 0.003 1.471 1.140 1.899
BRI 0.325 0.209 2413 0.120 - - -

F4 MHD AFiXEMF irisin 5&IEFRAIHE X 4347 %5 MHD AZiXEMiE BMP-7 5 &iariIE X 45347

AR -0.372 0.042 AR -0.489 0.005
B[] -0.698 0.000 s ] —0.748 0.000
53 0.467 0.012 BE 0.538 0.003
wh -0.718 0.000 174 -0.672 0.000
RN -0.428 0.007 FE A -0.441 0.019
iPTH -0.578 0.001 iPTH -0.487 0.005
25- (OH) -VitD, -0.047 0.793 25- (OH) -VitD, -0.247 0.201
AACS -0.746 0.000 AACS -0.769 0.000
3 itig Rt OIS & A, B ESRD BHH, GO A R0

T CKD LR T AN e AV FECCRD BT MRS . il
. R ER R K 108% . T CKD EEH e TS CKD BERALAIE SURIEA 50%, H CKD
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2R, & BERRE M BGE T MY Iisin, BMP-7 7K 5 1855 1k B SRR A SR

O M o R A el 3 = TR . CKD &
A G R AR ATAE VC B, HEEE S IhRer il
SN, 7F CKD A BH ™ E ™, Ve 53kl
FEREA . OO MESR AT AL UREFE SO Ml A S R R
BIIBEZR , W VC Z W ESRD B0 A S E 5 A0 T 58
HAHRE ", BEME AL, VO R R T3
W) ATEE . AT, HLEA e R e R
VC &A= & JRH O M LA (vascular
smoothmuscle cell, VSMC ) [r] B FE40IEAE L, VSMC 7E
SRR CINgRE A+ IR B R 5F ) /R
AR R ELRCE AR, PRI, B AR s S
BE5R LB AHSCAM RIS L T s a5 #t T fE S8 Ve, it
Ab, EES . R, AR R AR, IR
AL, AR DGz | dhRMERUARSERIREITHE . 18
PERIEGEH 25 Ve R ESER "™,

BEJE K ZY 300 Fi il 1) il By DX~ 11K 9K 75 3 1 BHL
W, e AR R LA O A A . A IRIR
WF5E e BLAE R 1 R R AR 625 B S8 3 T8 BE 5 1 A8
FRAE R BT, RS M ORI R B v
B T P B il R UM 2 s Bk I A 5 4k, 2 o
BIPEINRE . Trisin SE— ML, Trisin AT LLZE S5 A0
B AN AL ABE IIE RS, 3BT LIRE i e BB i, Uk
HH Trisin AT B2 MRS AL AP0 5R, PR AT U4 i
HRATERE " AAECHFFE R, Trisin 7EE ME DT
CKD B MG RN TR, B % BEARE HH [
KOV A R RE T AR S Y BMP-7 ZE ARG I 1A 3%
Kz, TR FEFRBTEENE, AR R Bk
Pt 2 T2 BMP-7 FBREMIK, 1 BMP-7 [FEAILS
SECE AL, MIE#KCEEm, M2 VSMC
RARAUE, IR vE HE Irisin F1
BMP-7 A] REFE CKD i e i ) — & mfEH, AAH5E
FEHRSE MHD &35 1035 o Lrisin Al BMP-7 /K P 5
VC R, SRR A HA —E A, /307 Irisin
F1BMP-7 J& 75 AT B VC T A 2

ARMFE 45T B, MHD FE I3 s s e il |
iPTH .25-( OH )-VitD, 7KF-F1 AACS 1¥53 1 X5 BRAL,
ISR E ST Sl SR DO Bl A Ea v (11111 K> & 5
TR, XA A IR K AT R MHD fR 353
S B R R, R B LA 3k VSMC %
R BCEAEAIE, VSMC JT- 330 Ve &4, 858501
B db R HEHURSE IR TIRE T, 4e4E R D =GR EK
fefl ve gk, RINE T " Bon BRI Z (AR AhE 28

e, BRSO I LSRG I, By sdik
BhifkgE s R AR V07 M2 A A i &, finid
M, BAEZFAZRGERT, MHD B E R
R BB IKAS L& AR RN . MHD B3 IR T
VC ZA NS RS bl dFE—2 & A5 1k
ZH R LY . S BESAN . iPTH /K5 T o4
fedl, i BEACH R TR /b4l , H AACS 54541k
FEBRIY Logistic ZMMras R & B, iPTH FES#ETRA T
m (CRBEVC RAEZR LT RIGIKRE A HGR AR
BEHTHTE] . BEETER, YR RERE MHD B &4 VO I
RN UL S BEIE . HORSS BRI M SE LA
HHERDEHZSE VCkE ., RKE,

LEE % ™ KB, Iisin 518 BEEHT A B VLS
SiE RN B KR FERE AT A7 BRI R, EAMAE ™
£ CKD A A 5B 25 551 8 ik A5 £k 1) AH SC PRI 58 b & 8,
VC 25 5 L7 BMP-7 2 fAH5¢, 1358 BMP-7 78 VC
il R TER . BT ORI, A% IR
Irisin 1 BMP-7 Fll VC Z [Al& A —E WAHCE, DL
Irisin Al BMP-7 2 &0 {EN VC ITNA R . 458 8w
FE MHD B, I3 Trisin, BMP-7 K406 BELT T,
HE— 2 R S AL ZH 3 Irisin, BMP-7 1% TIE851k.4H
Logistic [A1H 54T AR S5 Hr R WA I3 Trisin, BMP-7
K REAG, 2 AACS 3 0,  HLIfL ¥ Trisin, BMP-7
AW EPTETEL s . S ek . iPTH I
AACS BHRARR, SBEAKCFRIEMNE, Xiieem T
MHD H 2 L3 Trisin A1 BMP=7 7K 5 (1) RS A A E 1)
VSMC 3455 . 4EHpRAY AR RIDES , S350 AACS H40m,
VC K& AR, %45 R4 78 24 Trisin 1 BMP-7 1£
VC HATEERBY R (ZIRERHE ), I Irsin
1 BMP-7 A, AT VO A& AR DA BE Y5
DURL, BRRIEEEL . kR PERVIRIRThRE CiEBI S 2
& Trisin Al BMP-7 7 VC 33 & H i 2] 1 G448 I 9 1
HLHNE RIS BEN . AR — A/ INEEAR R
F5E, HOREUT 2 /i 7 kP MHD 5/ VE
KA AT RS SEURE VO BRI, MR
VC 5 MHD S8 O I S DA SR IR R, LA
JE T EY KA, XRFIBYBEAY CKD B3 1M
Wi Trisin F1 BMP-7 5 VC () X &, Irisin 1 BMP-7 Z
TR ZR , LA BAH DAL R T EBR A ST -

g LAk, B MHD BE MG, B, Sk
B iPTH ZCF- T, I8k Trisin A1 BMP-7 (1) /K - [%
%, VCEIRZHINE, M35 Irisin A1 BMP-7 /K F-5

.« 45 -



T EBREE 2 Ak

®
o

VC. E5BEA VRS IR R B AHSE, MHD 55 Irisin
1 BMP-7 /K-EFH i, ATRESI /D VO B R0 A, ol
FERAC IR TLA ORI sh B Uk
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