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[ ABSTRACT ] Aim  To explore the effects and underlying mechanism of the exogenous hydrogen sulphide ( H,S)
donor hydrosulfide( NaHS) on calcification (CAL) in human umbilical vein smooth muscle cell (HUSMC). Method
Using NaHS intervention on the basis of successfully copied HUSMC calcification model, and experiment were randomly di-
vided into 6 groups (n =6) ; the control group, calcification group, pure NaHS group ( NaHS) , CAL-NaHS-H group (4.0
x 10 7% mol/L NaHS) , CAL-NaHS-M group(8. 0 x 10 ~® mol/L NaHS) , CAL-NaHS-L group( 1.6 x 10 ~® mol/L NaHS).
Calcium deposition in HUSMC were detected by Von Kossa staining, and calculated Von Kossa staining by micro-image a-
nalysis system; the total calcium contents were calculated by ultraviolet spectrophotometry.  The alkaline phospharase
(ALP) activity were calculated by automated enzyme-linked immunosorbent; The osteopontin mRNA expression were de-
tected by real-time fluorescence quantitative PCR.  The osteopontin content were calculated by radioimmunoassay.
Results H,S can significantly reduce the calcification of the HUSMC.  Compared with CAL group, Von Kossa staining
showed brown nodules were significantly reduced in CAL-NaHS-H group, CAL-NaHS-M group and CAL-NaHS-L group (P
<0.05). Compared with CAL group, the percentage of positive cells in calcification, the calcium content, ALP levels

and OPN content and mRNA expression was significantly reduced in CAL-NaHS-H group, CAL-NaHS-M group and CAL-
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NaHS-L group respectively (P <0.05).

Conclusion H,S could inhibit the HUSMC calcification and the mechanism

may be downregurating expression of OPN mRNA in the intracellular, thereby causing OPN generated to reduce.
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Figure 1. The results of Von Kossa staining of smooth muscle cells( x 100)
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SEEAVA AL 540 + NaHS 25 2 454k + NaHS
3 i 2 K A5 AE + NaHS (IR 4] ALP 16 431 %
KT 18.19% .16.59% 1 12. 97% , 22 %A . & 1
(P <0.05) ;MiE54k + NaHS =77 B4 454k + NaHS
AR A 5 AL + NaHS R 2l 2 (7] 22 57 00 B %
PE(P>0.05;%1),

2.4 BUEMEBIARERERTENEASE

sk

Syt RLE ML AL RE Feh OPN & TS
T 52.46% , 54 B EME(P <0.05), ¥4l NaHS
HIHFFW T OPN FmFEAK T 7.80% , 25 57 Jo b 1k
(P>0.05) ; 5E54L M L, 854k + NaHS &7 4 |
BG4k + NaHS H 751 5 21 X 854k + NaHS IG5 i 41 3%
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% 1. HUSMC 5L BB E Lk S &2 ALP B R AL 577K OPN &8 (v +5,n=6)
Table 1. The percentage of HUSMC calcifying vascular cell, calcium content, ALP activity and cell culture fluid OPN con-

tent(x +s,n=6)

| AL E (%) 5% 8 (mmol/10°cells)  ALP {fE(pug/10°cells)  OPN i (pg/L)
Xof HE A 0.10 +0.05 82.37 +2.01 1.34 +0.49 8.94 £0.44
Bzl NaHS 20 0.17 £0.13 73.40 +0. 48" 1.41 £0.29 9.01 +0.11
Ak ZH 4.52 +1.27" 169.90 +1.93" 1.99 +0.07" 13.63 +0.37"
FEAL + NaHS &4 1.31 +0.05* 127.52 +1.86™ 1.63 +0.01* 10.27 £0.26°
FEAY, + NaHS v 420 1.49 £0. 19" 142.90 +2.80™ 1.66 £0.10™ 10.98 £0.29°
FE4L + NaHS IG5 40 1.60 £0.06* 147.30 +3. 98" 1.73 £0.02* 11.92 £0.15*

a i P<0.05, 5% IR ;b h P <0.05, 5Ba40 NaHS ZUAH L ;¢ 9 P <0.05, S45LZHAH L ;d P <0. 05, 5454k + NaHS {5 4LAH H

2.5 HmAEI HUSMC BHFEH mRNA RiEH
=AU
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a4 OPN mRNA £ 35 730 0 AR T 62.90% |
47.429% M1 37.70% (P <0.05;32) ,

2. HUEX FBALLAAE OPN mRNA FiZE RN (x +5)
Table 2. The effect of H,S on the expression of OPN mRNA

in cultured smooth muscle cells(x +s)

7 A n OPN mRNA
Xif R4 6 1.00 £0. 00
Hali NaHS 21 6 1.12+0.19
ALZH 6 5.04 £0.04™
FEAY, + NaHS {55 7 21 6 1.87 £0.04"
FE4L + NaHS s 2 6 2.65+0.12™
£54F, + NaHS Ik 41 6 3.14 £0.21™

ah P<0.05, 5% HRZAAALL ;b A P <0.05, 5.2l NaHS 440 [t ;¢
A P<0.05, 5844 L,
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[ &% 3Hk]

[1] Wallin R, Wajih N, Greenwood GT, et al. Arterial calcifi-
cation: a review of mechanisms, animal models, and the
prospects for therapy [ J]. Med Res Rev, 2001, 21(4):
274-301.

[2] FFACF. MAERARPLHIBTTRERE )], v sk
fffk g%, 2011, 19(3) : 280-282.

[3] ¥ 1. @A LVERKN TS5 8 1]. hE ki
fezik, 2012, 20(7) : 663-665.

[4] Wagner CA. Hydrogen sulfide: a new gaseous signal mole-
cule and blood pressure regulator [ J]. J Nephrol, 2009,
22(2) . 173-176.

[5] Wu SY, Pan CS, Geng B, et al. Hydrogen sulfide amelio-
rates vascular calcification induced by vitamin D3 plus nic-
otine in rats [ J]. Acta Pharmacol Sin, 2006, 27 (3):
299-306.

[6] PSSR, XIEE. Von Kossa Yoy irikidtalb[J]. VAR
BEBERFR 54, 2006, 40(1) : 70-71.

(7] 5kNG5, 32 58, B 45 WA 5 N Tt gk
TESEAACZE RFN B RH[)]. THEERIRS %
2, 2009, 31(2): 261.

[8] Dellegrottaglie S, Sanz J, Rajagopalan S. Molecular deter-
minants of vascular calcification: a bench to bedside view
[J]. Curr Mol Med, 2006, 6(5) : 515-524.

(9] E W, #h="%, M i, % BRELEMEEKRL
IRARAR R BRI LA A5 T ). b E s kA Ak
ki, 2013, 21(4) :294-295.

[10] Evrard S, Delanaye P, Kamel S, et al. Vascular calcifi-
cation; from pathophysiology to biomarkers [ J]. Clin
Chim Acta, 2014, 438C. 401-414.

[11] Shroff RC, Shanahan CM. The vascular biology of calcifi-
cation [ J]. Semin Dial, 2007, 20(2) : 103-109.

[12] Zhao MM, Xu MJ, Cai Y, et al. Mitochondrial reactive
oxygen species promote p65 nuclear translocation media-
ting high-phosphate-induced vascular calcification in vitro
and in vivo[ J]. Inter Society Nephrol, 2011, 79 1 071-
079.

[13] DuY, Wang Y, Wang L, et al. Cartilage oligomeric ma-
trix protein inhibits vascular smooth muscle calcificationby
interacting with bone morphogenetic protein-2 [ J]. Circ
Res, 2011, 108(8): 917-928.

[ 14] Kapustin A, Davies JD, Reynolds JL, et al. Calcium reg-
ulates key components of vascular smooth muscle cell-de-
rived matrix vesicles to enhance mineralization[ J ]. Circ
Res, 2011, 109(1) : el-12.

[15] Hirota S, Imakita M, Kohri K, et al. Expression of os-
teopontin messenger RNA by macrophages in atheroscle-
rotic plaques. A possible association with calcification
[J]. Am ] Pathol , 1993, 143 (4): 1 003-008.

[16] Shioi A, Nishizawa Y, Jono S, et al. B-Glycerophosphate
accelerates calcification in cultured bovine vascular smooth
muscle cells [ J]. Arterioscler Thromb Vasc Biol, 1995,
15 2 003-009.

[17] Li X, Speer MY, Yang H, et al. Vitamin D receptor acti-
vators induce an anticalcific paracrine program in macro-
phages: requirement of osteopontin [ J |. Arterioscler
Thromb Vasc Biol, 2010, 30(2) : 321-326.

[ 18] Hideo Kimura. Hydrogen sulfide: its production, release
and functions [ J]. Amino Acids, 2011, 41 (1):
113-121.

(Mo FS)



