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Mechanism of Sortilin in the progression of diabetic vascular calcification
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n', GENG Yue', ZHANG Lili', WANG Zhongqun'
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[ ABSTRACT ] Aim To investigate the mechanism of Sortilin in diabetic vascular calcification. Methods
Thirty patients with diabetic foot amputation were enrolled from June 2015 to June 2017. The calcification of anterior tibial
artery was measured by calcium quantification and divided into control group ( calcium concentration<2 pmol/mg, n=15)
and calcification group (calcium volume =2 pmol/mg, n=15). Western blot was used to determine the expression of
Sortilin in the two groups. And the serological and clinical indexes were also analyzed. The model of diabetic vascular
calcification was established based on human aortic smooth muscle cell line (HA-VSMC). The degree of calcification was
detected by alizarin red staining. The expression level of Sortilin in the model was detected by Western blot.  The calcifi-
cation model was then treated with Sortilin and Sortilin antibody, and the effect of Sortilin on the calcification model was
shown by von Kossa staining, calcium quantification and calcium nodule diameter measurement. Results  Calcification
of the anterior tibial artery in the calcification group was 4.9 times that of the control group, and the expression level of Sor-
tilin increased by 3.92 times. After treatment with calcified culture medium containing Ne-carboxymethyl-lysine ( CML)
and oxidized low density lipoprotein (ox-LDL), HA-VSMC calcification increased significantly. The calcification of HA-
VSMC was obviously increased under the stimulation of Sortilin recombinant protein, and the diameter of calcium nodules
was also significantly increased. Meanwhile, tissue non-specific alkaline phosphatase (TNAP) expression levels were also

significantly increased. Conclusion  Sortilin promotes the formation of diabetic vascular calcification and develops it
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into macrocalcification.
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OM+o0x-LDL+CML 4 4 T, #2 X Sortilin = 4 & &
(107 mg/L) ; @7 OM +ox-LDL+CML 4 % T, j
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mg/L) W5 RIE, BET REHATERNE,
1.5 von Kossa B RHEL S 8
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10 mg) 70 48 1 ¥ 4T Bt 45 24 h U B b yE i, B 4D
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1.7 Western blot #l
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G b | A L F 4 B AR, 8 3t SDS-PAGE 4
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2.1 HERFEEREBEFNELAH
X AR LRI A 2E W PR s 2 AR R 1 53 L)
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F 1. MARRFEEMBENEEZRBLER
Table 1. Comparison of baseline data of patients with diabetic

foot amputation in the two groups

X B

A

AH (n=15) (n=15) P
5/ () 9/6 10/5 >0.99
IR (%) 57+10 60£9 0.57
W s (1) 7 9 >0.99
BMI(kg/m?) 22.06x2.41 22.09x2.62  0.97
UL (% ) 33.33 40.00 >0.99
BRI R (4F) 622 15+4 <0.001
MEEEE(mg/dL)  164.29£28.32 178.42+21.23  0.13
S IE M (mg/dL)  104.62+16.35 109.21+19.77  0.23
HIM =M (mg/dL)  175.21+21.35 185.14+22.03  0.22
LDLC(mg/dL) 141.71£5.47 144.34+10.54  0.39

HDLC(mg/dL) 51.79+5.83  48.82+6.58 0.20
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Sortilin BIFRIE

FEAV L 12 1T S DK AS Ak 2 X R ZH A9 4.9 £% (0.890
+0.579 wmol/mg I 4.360 + 1.267 pmol/mg, P <
0.001) , [AlHs Western blot 253 7~ | 854k 41 Sortilin
(ki H X R4 2 75 3.92 115 (0.572+0.043 [t
0.146+0.023,P<0.001; & 1), HtL Al %0, Sortilin (1)
FIR bl ES AL N £
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poy A i Western blot £ U %) B2 FE5 AL Sortilin 193K i5 5, B
SRR R G BB 58 B A3HT, € by %) BECZH 085 1k 2 18 T 3l Bk 5 2
S3HT. a g P<0.05, 5% AL LLEK

Figure 1. Calcification of anterior tibial artery and expression

of Sortilin in diabetic foot amputation patients

2.3 FERBEBREEME Sortilin 7KF K 5ERT
k5 E ERIHE XM

ELISA 455 R | L7 Sortilin /K - 1E45 1k 2H &
X} IR ) 2.87 £% (P<0.05; 3 2) . Pearson #i 1k
AT LY Sortilin 7K -5 14 iy 20 ik 45 5 2 1IEAH
X (r=0.8956,P<0.001; & 2) .
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& 2. MERRTR BB B & AR AT 3 Ak 35 E B R M iF Sortilin 7K
I (xxs, n=15)

Table 2. Calcium quantification in anterior tibial artery and
serum Sortilin level in patients with diabetic foot amputation
(xxs, n=15)

L2 Xt 2 L

Sortilin( pg/L) 18.320+10.360  54.500+15.510

57 it ((umol/mg) 0.890+0.579 4.360+1.267
8r

r=0.8956, P<0.001

Calcium content(umol/mg)
N
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Sortilin(ug/L)

[ 2. & Sortilin 7Kk F 5 AT FBKE5 E ERIE K MHE S

Figure 2. Correlation between serum Sortilin level and calci-

um content in anterior tibial artery
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PEELL S Yefd b7k CML 41%¢ ox-LDL 48 i1 OM
HAESIERR B, A I & 30 CML 4454k /& ox-
LDL ZHAY 1.78 £%, /& OM 2019 4.17 1% (1.443+0.057
kL 0.812+0.031,P<0.05 F1 1.443+0.057 £ 0.346+
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£
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@]
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0.0 \
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9

& 3. CML X HA-VSMC 451t % Sortilin 3% 3% 9 82

0.025,P<0.001; & 3A) , RN A CML J5, #5001
2L Western blot 255 W7~ , A CML J5 b & 55
FBE N &, HA-VSMC H' Sortilin 3k & B & T+ 5
(0.863+0.025 It 0.569+0.024, P<0.05 1 0.863 +
0.0251¢ 0.376+0.024 , P<0.05; [ 3B) . .25 H 58
PR F2 1B A8 5 T i 2 e T 225 SR — 3,
2.5 Sortilin £ A F 3 Bk T & AL 20 B 5 4 72 B P Y
€A

von Kossa G0 5 85 3¢ 53 M W7, 7E X R 41 19
LRt BN Sortilin A 1 (107 mg/L) J5£5 1k B
BIZ(P<0.05) ; A Sortilin HLK (1 mg/L) J5
FEAL i 208 /0 (P<0.001) , DL 25 SR8 Sortilin
AR EASAE, [AIL % BE, Sortilin £H 454k 45 15 K 4%
B BN, 23 ) %t BEZH A anti-Sortilin ZHAY 3.14 1%
1 8.68 1% (89.352+£9.726 wm H 28.443+3.095 pm,
P<0.05;89.352+9.726 um H 10.289+1.003 pm, P<
0.05) , AJ LA Sortilin J& 45 45 45 2 36 K T ik
AR, T BT BT Sortilin J5 45 45 1 43 i — 40 18
Mo DA EZER B R Sortilin 7] 5 S48 4k 1) K45 1k 1Y
T kg, AL ME TNAP Al TRAP 7EA
[ AL A rp g e IR 1B 100, 45 SR % B TNAP 451k 5
G R R 2 S G 25 A K AR — B, Sortilin 4 R GA
H o TRAP 22465 HAH R , 76 Sortilin 2H ik &t v
(& 4), 2L, Sortilin 7] fE M i 4 3 AL 43 1L IF
TR 12 38 T (S 854k [ o RS A6y o) i

Sortiin e e -
B -actin - - - -

Control  OM

ox-LDL CML

Relative expression
(Sortilin protein/ B -actin)

A PEZRLL S Y IR HA-VSMC 854k B e AT, I8 20 @ S IR IX

B 5 Western blot #:i Sortilin A% 335 it S AHXT G 2 it 4387, a *A P<0.05,5 ox-LDL 41 [b4¢ ;b 2 P<0.05,5 OM 41 Lb#s,
Figure 3. Effect of CML on HA-VSMC calcification and expression of Sortilin
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Figure 4. Von Kossa staining was used to detect HA-VSMC calcification and Western blot was used to detect the expression of

TNAP and TRAP

3 it i

Sortilin 7£ 2™ 41 ifd 5 e 25 8 4 2R (4 5 42 g
PEAT WA T GWAS 6B Sortilin AH KL A
SORT1 5.0 il BB A R B B4 ) Sor-
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Hh AR R I A R Ak i 0 R, FE AR E AL & R T
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5 ML R 2 R T B Bk A A AL 2 HA-VSMC B IR
S B AR AR TR SIE 44 5T Sortilin 761 PR AP 10175545 £k T 1Y)
YEFH 1T Goettsch 25 AF 5T S 7F oy Jik ok Aof 1 Ak 1) 85 55

TFHERIT Sortilin P84 1ML 45 £5 4k B I FE ML, ASF
FEH AT, HE— 2R T Sortilin I TIRE .

FRFFE A, i85 A2 A A B T B
W shASA8 i 0 i 72 1B 4 B 1 53 45 R AR,
Tk 200 0 70 52 05 5 s i Ak SR R Ak A
TESAE (<50 pm) , 85 Ak S S50 48 TR PRI, e
BT 00 s WS R B B AN )
5200 MR HE Y, NI A5 1L
BRI T I R B BRI . AR5 & BY Sortilin b
PRAHML S, E51045  B oR, 2RI R X,
P Sortilin, 55 Ak [n] F 5K i £ kAR, UEBA Sortilin
S VA 1 — A S % A5, Sortilin 3§ N AT i 45
AnpN iy ny 3.
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Jgitt—H R ST Sortilin P8 #2485 1k 57 V3 /Y T 78 HL
il , AT BERUT TNAP F1 TRAP P ~48%5, TNAP
ALK e PPi 7™ A F2 LWl A 45 & T 5 1) Pi, Ak
Pi AT LIAE R FE 3L KA % B I, i 5 vl LA
SN iR e S vy s = 0h 7 i Rl o i g |
A BER AR AR IC Y . TRAP JERE B FE
AR AR S bR c B, AT AR 20 i S R BOA B
il 20 B Ak, X TRAP & R Bl 2 /N BB BIF 58 %
BN LU RN E ) X — 4 L RF TRAP
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T 44 5 AT SR 3 0 R T 2 kT AR
AL IR Ak ) R AT, AN ST R B, N R
25 Sortilin+anti-Sortilin 2H , B 4K W 4 55 & = 45
TG ARG H LS RT3 KT
T, FH I AT 5 3 A7 78 At 8 455 45 A0 2 13 1y i
PR AR &I, J5 W TR AR D\ sl 7K - etk — 25
IRFFAE .

25 L RTIAR 3E A 6 PR R IR B ik
AL %) 23T LA SR S DR 10 4 5 Al A S A 3R
IT& I Sortilin 1] LA HEEG AL, , [R]BH75 4540 TE A& 0]
KAEGA 7 1) % J . R 5T M W DR 6 1L 4 5 4 I
PRI IRTT B RS PEAk S AL T e AR 4
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