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RESEARCH ARTICLE

Role of 8-isoprostane, Matrix Gla Protein (MGP) and Bone Morphogenetic
Protein-2 (BMP-2) in Vascular Calcification in Chronic Kidney Disease

'LZLN 5RVLWDZADWILE % DMWRIW 6 ,/Ahd Wib§aF H

3RVWJUDGXDWH 3URJUDP LQ %LRPHGLFV +DVDQXGGLQ 8QLYHUVLW\ -O 3HULQW
BURGLD &OLQLFDO /DERUDWRU\ -O .UDPDW 5D\D 1R -DNDUWD ,Q
* RUUHVSRQGLQJ DXWKRU ( PDLO ZLZLN URVLWDZDWL#\DKRR FRP

Abstract Abstrak
ACKGROUND: 9DVFXODU FDOFL¢F R QTR \ BEHARANG: .DOVL{NDVL YDV
BLPSRUWDQW ULVN IDFWRU RI UGPRYDBSPDXNODQUIGNWRLNVHLVNQNR SHC
&KURQLF .LGQH\ 'LVHDVH &.' SD®B RBEHQRORILIW *LQMDO .URQLN

RI YDVFXODU FDOFL¢(¢FDWLRQ LQ & NDOVERRPOH[ PMGNKQDROBBGD 3*. V
VRPH IDFWRUV LQFOXGLQJ LQADPPPMWQRREDWND®D WILNWRWWUYHSMUNIG LQAT
EDODQFLQJ RI FDOFL,{FDWLRQ UHJIJXNOINVWRRED KHQDURIRD /N R U WXGV L ¢ NI
was to investigate the interaction between 8-isoprostaneX QW XN PHOLKDW LQWHUDNVL DQWD
ZLWK FDOFL{FDWLRQ UHJXODWRUW HNXEXD VR UP DI\Bhéatti glANDDILS (MB RWEANQ

0*3 DQG ERQH PRUSKRJHQHWLF [®htRdiidgeneticoprdin %20V K WHUKDGDS ND
YDVFXODU FDOFL{¢FDWLRQ LQ &.' YDVNXODU SDGD 3*.

METHODS: $ FURVV VHFWLRQDO VWXGMEIDBES BHIRHNEPIHGELRQ SRWRQJ OLQWDC
subjects undergoing haemodialysis maintenance for more VXE\HN \DQJ VHGDQJ PHQMDODQL S
WKDQ PRQWKY $EGRPLQDO DR UWNWH CHDROF IGHBDLVK 4RI & $i8r X BWiCation
PHDVXUHG XVLQJ D ODWHUDO DEGR®$& D G L XWX\U XRAH gldd@dnklis Figxatal Ra@g
LQ DEGRPLQDO DRUWD ZKLFK LV UGIOMXWHDGEN WER WEW ¥ N LRMHOR K B WWOND ON L ¢
GHSRVLWY DW OXPEDU YHUWHEUDO\MGEJIJPHQWKXEXQJBHU XFPHQREYBOGHUDMI
RI LVRSURVWDQH 0*3 DQG %03 SBDBOHVPHPNRUWMBUB\HEUD OXPEDOLYV
HQJ\PH OLQNHG LPPXQRVRUEHQW DVVDRSURNKWRBQH 0*3 GDQ %03 GLXN
enzyme-linked immunosorbent assay.
RESULTS: Results showed that 8-isoprostane levels
ZHUH FRUUHODWHG ZpWK % ®3QG O*BASIL: 3HQHOLWLDQ LQL PHQXQMXNND:/
OHYHOV puU 0*3 %03 OHYHOV EIUW-RUADDWVL GHQJDQ NDGDU @&DQ
FRUUHODWHG ZLWK $$& VFRBNKENMHFVEV U P 5DVLR NDGDU 0*3 9
ZHUH WKHQ VWUDWL¢{¢HG LQWR JURKSNREIHOTG/ R Q@ HQEDYFRNRU 6% 8 \HN
DQG « 7KH KLIJKHVW PHDQ RI 0*SHQHYOHOM XOVGULE $$& GDODP NHOR
VFRUH JURXS DQG WKH KLIJKHWWY&PHDQWKI LVRSOBRYWDQEHHUDWD NI
OHYHOV ZDV LQ $%$& VFRUH - ,Q WK B JIURW S LRG3 D8SS&W BERGH NHORPSRN
0, 8-isoprostane levels were correlated with MGP levelsUHUDWD NDGDU LVRSURVWDQH SDC
U p DQG 0*3 %03 OHYHOV WHWRPSEBN VNRU $$& - 3DGD NHOR
p ,Q $%$& VFRUH JURXS LVRSDODB8BWDQH RIAYRNONVNDQH EHUNRUHO
ZHUH FRUUHODWHG ZpWK % ®3QG 0*3U p GDQ UDVLR NDGDU 0*3 %O0:
OHYHOV puU ,Q $$& VFRUH « JWBRXS O0*DGD NHORPSRN VNRU $$&
levels were positively correlated with AAC score (r=0.608, EHUNRUHODVL GHQJDQ NDGDU &DQ
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p 'LWK PXOWLYDULDWH ORJLWW2ZFUUHJUHVVLRPD ®D NHERFSRN VNRU
ZH LGHQWL{HG WKDW LQFUHDVHGNDGD % XD3F3 EHMNROIM AUDWLERRVLWLI GHQ.
25 &, ZDV DQ LQGHSHQ{3HI@®W DQDOLVLY UHJUHVL ORJL!
SUHGLFWRU LQ DRUWLF FDOFL¢,FDWAH@HRXNQ®W EDKZD SHQLQJNDWDQ UDV!

25 &, PHUXSDNDQ SL
CONCLUSION: We concluded that regulators of LQGHSHQGHQ SDGD NHMDGLDQ NDOVL¢N
FDOFL,{FDWLRQ LQFOXGLQJ FDOFL¢{FDWLRQ LQKLELWRU DQG SURPRWHU
UHODWHG WR R[LGDWLYH VWUHVYV KESHMPULAN V ROFR.ID VPH@\ZPWXNDRQV EXOXZD U
FDOFL,{FDWLRQ LQ &.'" 0*3 OHYHOWIZEBYVH; NQVUHNDNHED L RNWKHKLELWRU GD(
HDUO\ Rl FDOFL{FDWLRQ DQG 0*3 %OBUNDHWHORWQ UDVRVUZBY NVLGDWLI E
VWURQJ SUHGLFWRU IRU YDVFXODUNPDYELENTDMLRDVINX @&D'U SDGD 3*. .DGD

DZDO NDOVL¢{NDVL GDQ UDVLR NDGDU (
KEYWORDS: YDVFXODU FDOFL{FDWLRQUHGLNWRWGDNWDWHNDOVL,NDVL YDVNXO
VWUHVYV LVRSURVWDQH 0*3 %03

KATA KUNCI: NDOVL¢{NDVL YDVNXODU 3*. \
Indones Biomed J. 2013; 5(2): 129-36 8-isoprostane 0*3 %03

. from a contractile into an osteoblastic phenotype that behave
Introduction OLNH RVWHREODVW 2QFH WKH RVWHRJ
960& JDLQV D GLVWLQFWLYH PROHFXOD
&KURQLF NLGQH\ GLVHDVH &.' LVWKOMRWDOQVHPHIIWLRQ DDFAOMR)Ih&RUH EL
DQ LPSRUWDQW ULVN IDFWRU IRUDERUESGHWNY DQND@RUWSERWSKDWDVH
6RPH PDQLIHVWDWLRQV RI &.' UDQXAGURI[ARDSWRWNMWIH KU LOWDIOWK &DOFL¢FDV
normal renal clearance/function to advanced renal failuréites in the cardiovascular system, including the intima and
requiring renal replacement therapy in the form of dialysismedia of vessels and cardiac valves. Alternatively, the loss
or transplantation, commonly called end-stage renal diseas® | NH\ PLQHUDOL]DWLRQW QKL E0 W R RV
(65" (0*3 DOVR FRQWULEXWHV WR YDVFXODU
,Q ,QGRQHVLD QXPEHUV RI &.'" SDANLEDWNVNYBUWHWUHVYIVQED\ EH D VLJIQL,
UDSLGO\ 7KH SUHYDOHQFH RI (65" WBK IDHFdWOQ HAKRWXGGHIDWKB®RJI\ DVVRFL

KHPRGLDO\VLV LQ ZDV DQG PHYKBQMKRPV PLIXW DFFRXQW IRU LQFU
7KH SUHYDOHQFH UDWHV SHU PLOGIRF® SRISH DMAWIQR/[ LW GHQFLHQF\
DQG LQ GXULQJ GLDO\VLV DQG FKURQLF LQADP

7KH PDMRULW\ RI VXEMHFWYV ZL W &HF B YHDR U R EGINHOAHWRHWZHHQ WKt
GLH RI FDUGLRYDVFXODU GLVHDVH R&IJHDBWK¥WH R\ KIDH®R SUBRHUFUHIWY W28 DQG
(65" UHTXLULQJ UHQDO UHSODFHPHRW QWKHUWR\ UFTDEG IR YONWROIWDIY WKH UH
mortality is the leading cause of death in patients treated SHFLHV LQFOXGH IUHH UDGLFD@)OV DQG
E\ GLDO\VLV ZLWK PRUWDOLW\ WH WRWMLHPSHI/L W WK H U MNOSRMoH@tionG D P D JH
WKH JHQHUDO SRSXODWLRQ GH YV Sdug/tp acliwgtignbofvthe reqotinvanile aderive dinyickegtidal
UDFH DQG SUHVHQFH RI GLDEHWHSKBY®KRWW Vv 1B.%K BR[L&DYH B\ LQADPP
GLVSURSRUWLRQDWH EXUGHQ RI YODVDRXODULFDWHLR RGWLRDQVORFDWH QXFC

,QLWLDOO\ LW ZDV EHOLHYHGHQKIOSWHWK LR K D§ Wk VB inhgietdotheadicD OV 1)
FRQFHQWUDWLRQV LQ &.' FDXVHG YI\OrRO\O DAL Qi @atamdbdeiuenges\promstes\the
E\ HIFHHGLQJ WKH FDOFLXP SKRV3KBWHV VIRRBX ERIO L W\ BRYRRKWHQHY SODV
that lead to precipitation, but some later studies have show@stablished as an indicatoriofvivo R[LGDWLYH VWUHVV
WKDW R[LGDWLYH VWUHVV Khohg SKRVSKHODHHLOMHMMOVLIXWHELIFQ WKH SDWK
morphogenetic proteirg 0 3 DQG KLJK DFW L Yon\goprostavas disHaseyl Kich information on increased
SKRVSKDWH WUDQVSRUWHU SLWXLW®DBGDWUDID WAMNIULBWM. RRQAI® FWHRQDWHE O
induce vascular smooth muscle cell (VSMC) to differentate HDUO\ SURJUHVVLRQ RI &.'

sur
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BMPs are the most potent regulators of osteoblast
differentiation among the local factors. They belong to the Methods
WUDQVIRUPLQJ JU RaZsunpkrfarily.@beiUa 7 *)
member of the runt domain gene family, plays a major role inStudy design and Study Subjects
the processes of determination of osteoblast cell lineage anf},g study was an observational study with cross-
maturation of osteoblastSbfal is an essential transcription  gectional design. The study subjects were recruited from

factor for osteoblast differentiation and bone formation. k pHp R GLDO\VLV FHQWUHV DW VHYHU
Binding of BMP to its receptor is an important local factor IURP 1RYHPEHU XQWLO $SULO

that up-regulate€bfal H[SUHVVLRQ LQ FHORM e%8idd bdS&Con inclusion criteria as follows:
SURIRXQG HIIHFWV RQ SUROL|HUDWFL|5Q&H Fh[@qHNMbFHQ BJFPdQ\b\HWHWKHHDU
BMPs and the mineralization of human osteoblastic cells. DQG GXUDWLRQ RI KDHPRGLDO\VLV

(7) ,QIRUPDWLRQ RQ PHGLFDWLRQV FDX
'Q DWKHURVFOHURVLV LQWLPDQ 1BIGRSKRd RbicBIRiStord P diabetes meliius,
H[SUHVV PXOWLSOH SURWHLQV D\kYgﬁBW\NQQLﬁbwﬁgF%@%LQWL{R/QZDV

LQFOXGLQJ WKH YLWDPLQ . GHSHQ@JH]Q:W with 'ﬂinFﬂ/LQ st’f3parath9rB§jectomy, post
KDV EHHQ LGHQWL¢HG DV D FDOFLKEBWHRQIREUEEWBW IRLRRUWHORIH
DQG YDVFXODWXUH 0*3 LV DEOH WR EHRGHA R UP REFERBRBWHKLY vwxa
DQ DVVRFLDWLRQ EHWZHHQ %03 b{})ﬂw@ HB&P(NVaHd-[?eEe%rBrSﬁ@E@(WnMittee, Medical
.QWHUDFWLRQ EHWZHHQ 0*3 DQG %R x oA ViH UIhityx EER 6 LRIL Y HU VL W\
RI %03 WR LWV UHFHS®RI, @R D FiYeh nfoMhédtbhsnt was obtained from each subject.
WKH %03 VLIJQDOLQJ V\VWHP ,Q YDVFXODU FDOFL¢{(FDWLRQ WKHUH
DUH FRQWUDGLFWRU\ (¢QGLQJV UHJd?oUdeil&t]oﬁ’Vu'ﬁi*ﬂio'Eh‘ew&nana'ﬁriis0*3 WKDW
PLIKW GHSHQG RQ LWV OHYHO UDWgRodVitesbifie® (BPY Waf RéAsrBREy uling mercury
NQRFNRXW PLFH GHYHORS SURIRXGHGgmbRahbmete? Blook Rdmpibsl ke WdiBeted in the
whereas on the other hand calcifying atherosclerotic Iesionﬁmming after overnight fasting and before haemodialysis
VKRZ DQ LQFUHDVHG H[SUHVVLRQ Rdcelird. venblsHiodd Rid! drdhf Li¥ing a serum
study was carried out to investigate the interaction betwee§eparator tube (SST) and allowed to clot for two hours at
LVRSURVWDQH ZLWK FDOFL¢(FDWLRERR® HYEPOMIW X Y KFEHPRUR  EHQWUL

DQG %03 DQG WKH LQWHUDFWLRQpERWRHHBD whHYRSURYWRQIG ,BRGpy LF
FDOFL,FDWLRQ UHJXODWRUV LQ YDVFXODU FDOFL¢(FDWLRQ LQ &.°

Grading

0 : no calcific deposits in front of the vertebra

1 : small scattered calcific deposits filling less than 1/3 of the longitudinal wall of the aorta
2 : 1/3 - 2/3 of the wall calcified

3 : 2/3 or more of the wall calcified

Scores for individual segments Composite score (AAC)
Leyel Affected segment Posterior wall Anterior wall Anterior-Posterior severity
Range 0-3 Range 0-3 Range 0-6
L1 1 1 0 1
L2 1 2 1 3
L3 1 3 2 5
L4 1 3 3 6
Total 4 9 6 15
Maximum 4 12 12 24
Figure 1. Abdominal aorta calcification (AAC) scoring. $GDSWHG ZLWK SHUPLVVLRQ IURP 1DWXUH 3X

Sus
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IURJHQ LQ DOICTudtit As¥ayDmAs done. Blood the aorta was graded and scores were calculated using two
collection for 8-isoprostane assay was done with speciainethods: (a) the composite score for anterior—posterior
SUHFDXWLRQ GXH WR LQVWDELOLVgavdrity Whkrel tlieL RT3 WbNiHd/iduaK &brti¢ HdédXénts

ZDV VWRUHG IUR]JHQ ZLWK WKH D @a6th Wi Rearferior and pEsteviok QvallgY WeBe summed
K\GUR[\WROXHQH %+7 WR SUHYHQRDR[REPWERHMWHRUPDWICGRE RWKH DIIHFV
8-isoprostane and also supplemented with indometacin tas the total number of aortic segments showing any level of
JLYH D ¢QDO FRQFHQuWibpraverxyive| DRDOHDYMDWLRQ LV LQGLFDWHG PD[LPXI
formation of eicosanoids. The concentration of 8-isoprostaneV \VWHP LV GHSLFWHG VFKHPDWLFDOO\ |
ZDV PHDVXUHG E\ FRPSHWLWLYH HQ]J\PH LPPXQRDVVD\ (,$

PHWKRG XVLQJ LVRSURVWDQH (,$Duth Maly&id W &D\PDQ

&KHPLFDO $QQ $UERU 0, 0*3 ZDV RatiddicaXaddtysis waspepfpkmdd with SPSS for Windows
OLQNHG LPPXQRVRUEHQW DVVD\ (/Y&r8UWVIHRNKRG X\WIB306 KRFDQ&KLFDJR ,/
0*3 (/,6$ NLW &DW ( +X 86&1 /LIBQGFOMMQAAVH . RMEPRJRURY 6PLUQRY GLVW
:XKDQ &KLQD DQG %03 ZDV PHDV XWith€y test, $pebrdndhdovedaRadd and multivariate logistic
XVLQJ 4XDQWLNLQH %03 ,PPXQRDNYWDHNV&DRWQ DHB®O\VLYV +\SRWKHVHV ZH
5" VIVWHPV |QF OLQQHDSROLY OHYMBO®RIDVVD\V ZHUH

FDUULHG RXW DW 5HVHDUFK (VRWHULF /DERUDWRU\ RI 3URGLD
&OLQLFDO /DERUDWRU\ -DNDUWD ,QGRQHVLD 7Kl-it$EGRPLQDO

$RUWLF &DOFL¢{¢FDWLRQ $$& ZDV PHDVXUHG VH&ESI%(SQWLWLYHO\

using a lateral abdominal X-ray in which both location and

VHYHULW\ RI WKH FDOFL¢{(F GHSRVIWEOBW WBREKHGXWEKDBUFKBUWHEHDIOVWLF
VHIPHQW / +/ /DWHUDO UDGLRJUDBXK\DZDMNR QHRIIBUPBGVLY WKH \HDUV PHI
standing position using standard radiographic equipment. AR O G 6XEMHFWYV ZHUH VWUDWL{HG LQW
PLQLPXP RI FP DOQOWHULRU WR WKWMFEXPEDHING VORI WY KDE YW R XBMHVW X G\ |
YLVLEOH WKH (OP GLVWDQFH ZDV DF-PPG RWEUBRXBGEMXVWPHQWYV

ZHUH .39 P$V DQG WKH HVWLPPOWHREGREERWHEARIUQRY GLVWULEXWLR
UDGLDWLRQ ZDV DSSUR[LPDWHO\ DPG UKXWLRDOBL®YPBWIK®PG RIQRUPDO GL\

Table 1. Baseline characteristic of subjects.

AAC Score
Variable T"t’(‘]lFSz;'ples 0 i >7 p
(n=40) (n=14) (n=9)
Gender 0.831
Male 60.3% 57.5% 64.3% 66.7%
Female 39.7% 42.5% 35.7% 33.3%
Age (year) 47.8+10.9 43.7+9.6 53.8+8.8 56.9+10.4 0.000%*
Duration of HD 0.250
<2 years 68.3% 67.5% 57.1% 88.9%
2-4 years 23.8% 25.0% 28.6% 11.1%
>4 years 7.9% 7.5% 14.3% 0.0%
BMI (kg/m’) 225+38 222+37 23.5+3.6 223+47 0.378
Diabetes Mellitus 19.0% 12.5% 28.6% 33.3% 0.215
SBP (mmHg) 146.2 +23.2 152.4+21.3 133.6 + 24.0 138.3 £22.1 0.018*
DBP (mmHg) 873+ 15.1 913+13.5 81.4+17.5 783+ 12.2 0.005%*

0DQQ :KLWQH\ WHVW +' KDHPRGLDO\VLV %0, ERG\ PDVV LQGH[ 6%3 p¥\VWROLF E
p=
sut
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Table 2. Biochemical Characteristic of the subjects in each group.

AAC Score
Variable 0 1-6 >7 V4
(n=40) (n=14) (n=9)
8-isoprostane (pg/ml) 70.7 (17.2-543.4) 58.8 (33.5-229.2) 94.1 (37.2-543.4) 0.180
BMP-2 (pg/ml) 34.9 (15.9-311.1) 31.8 (19.8-86.5) 27.0 (19.1-72.2) 0.654
MGP (pg/mi) 95,509.5 £ 57,547.1 112,495.2 £ 46,888.9 98,002.2 + 34,749.6 0.585
MGP/BMP-2 2,505.7+1,541.4 3,260.2 +1,487.1 3,126.7+1,359.6 0.209

&KL VTXDUH WHVW 0*3 %03 0*3 %03 OHYHOV UDWLR

Table 3. Correlation of 8-isoprostane, BMP-2, MGP and MGP/BMP-2 levels ratio with AAC score in each group.

AAC Score
- >
Variable TM?:;;I)]I) . (n£40) (nl=f4) (n_=79)

r P r P r P r P
8-isoprostane (pg/ml) 0.150  0.121 - - 0.030 0460  -0.077  0.422
BMP-2 (pg/m) 20127 0.160 - - 20238 0207 -0.110  0.389
MGP (pg/ml) 0.151  0.118 - - 20207 0238 0.608  0.041%
MGP/BMP-2 ratio 0279 0.013* - - 0.074 0401 0287 0227

6SHDUPDQ FRUUHODWLRQ WHVW 0*3 %03 0*3 %03 OHYHOV UDWLR

Table 4. Correlation of 8-isoprostane with MGP, BMP-2 and MGP/BMP-2 levels ratio in each group.

8-isoprostane (pg/ml)

AAC Score
Variable T"t:::S;‘;‘P‘eS 0 » -
(n=40) (m=14) (n=9)
r )4 r )4 r )4 r )4
BMP-2 (pg/ml) 0.266 0.018* 0.146 0.185 0.661 0.005** 0.339 0.186
MGP (pg/ml) 0.410 0.000** 0.499 0.001** 0.569 0.017* -0.203 0.300
MGP/BMP-2 0.096 0.227 0.291 0.034* -0.147 0.308 -0.390 0.150

6SHDUPDQ FRUUHODWLRQ WHVW 0*3 %03 pE*3 %03 OHYHOV UDWLR

Table S. Univariate and multivariate logistic regression analysis

Univariate Analysis Moultivariate Analysis
Variable
OR 95% CI P OR 95% CI p
8-isoprostane (pg/ml) 1.476 0.527-4.137  0.459 1.683 0.303 - 9.355 0.552
BMP-2 (pg/ml) 0.696 0.248 - 1.953 0.491 1.148 0.212 - 6.225 0.873
MGP (pg/ml) 1.589 0.565 - 4.465 0.380 0.649 0.103 - 4.081 0.645
MGP/BMP-2 3.231 1.111-9.393 0.031 12436  1.595-96.971 0.016

/RJILVWLF UHJUHVVLRQ DQDO\VLV 0*3 %03 0*3 %03 OHYHOV UDWLR 25

suu
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R LVRSURVWDQH %03 DQG VFRWKHS$BK KORBWE G ALB@R VP@RONVLRQ ,Q WKH
distribution, thus non parametric tests were used for datavas thought to be an entirely “passive” process and this
analysis (data not shown). meant that any therapeutic strategy would not have been
7TDEOH VKRZV WKH ELRFKHPL&IRGO et @, RMehst LW it BdivnRRecent studies
VXEMHFWV WKDW ZHUH VWUDWL;HIGDYEWSRRRLQWRGESRXWOWKBRWIKI FQ\RRSLF F
VWDWLVWLFDOO\ VLIJQL{FDQW G L highly FeQuiatéd cel-idddistedpR s GhichRsbiare® Maby
variables among groups, we found that concentrations ofimilarities with the physiological mineralization in the
0*3 DQG 0*3 %03 OHYHOV UDWLR ERQH KZKKHNHLQFHEBEXODU HIITHFWRUV R
VFRUH JURXS WKDQ LQ $%$& VFRUWKH DB VFXORXSADOO DUH WKH RVWHRE
$JH GXUDWLRQ RI KDHPRGLDO\V2&0BY GGRF¥XWHQQYADWRRWLRQ WUDQVIRU
VWDWXV ZHUH LQGHSHQGHQW ULVNRBWWREBQDMKWD WSHF{LQE EHH QHY BWIF & FRD
the research variables. However, the Spearman correlatoD FTXLUH WKH DELOLW\ WR VI\QWKHVL]H
WHVW VKRZHG WKDW WKHUH ZDV ®BWHRRUUWERDMNRXP XX DWKRERQULVYSIHFL ¢
IDFWRUV ZLWK DOO YDULDEOHV HRRHSWSHRWLVFHYDWERBH @WMRAHHD VW U X
DFXWH LQADPPDWLRQ VWDWXV UHFUMVYWRONHG E\6 KYBHK VB QWWWRXYQW\LQG X
C-reactive protein (hsCRP) and 8-isoprostane levels (datlR VWHRJHQLF GLIIHUHQWLDWLRQ LQFOX
not shown). RU FKDQJHV LQ S\URSKRVSKDWH OHYHO
7TDEOH VKRZV VLJIJQL,{FDQW FRUU IPashw/&-iRoprogianse asliah@oSREL GDWLYH VWL
VFRUH DQG 0*3 %03 OHYHOV UDWLWR GG UWKHGWRMPO RYDEBO®HYH PRGL¢FI
u p DQG DOVR ZLWK 0*3 L @ci$$RreViduR WtHdies showed patients on long-term
group (r=0.608p KDHPRGLDO\VLV PLJKW EH XQGHU LQFL
6SHDUPDQ FRUUHODWLRQ WHVWFDXFBB EVKRIANHKHVLEQHPROQWO\VLV RL
FRUUHODWLRQ EHWZHHQ LVRSURWOGWB@HRXYGVWEXEL LHY GHAHR Y RWDODWHG R

VDPSOHV DQG LQ $$& VFRU HifferentihtibR X¥fScalcifying vascular cells and inhibited

u p 7KHUH ZHUH DOVR VLIQGLJFDUHQWRDWHROWIREKRQH FHOOV 2
between 8-isoprostane and MGP in the total samples strong relationship between concentrations of circulating

U p< LQ Up DQG LQ $$&VRSURVWDQHYV DQG WKH HDUO\ GH)
VFRUH JURXBYV U artery disease as measured by coronary artery calcium

Univariate and multivariate logistic regression & $& ,Q RXU VWXG\ ZH H[DPLQHG

DQDO\WVHV 7DEOH VKRZHG W KD Wolleldidh b&tweed [B-bpstare Devel Bhd AAC score

25 &, p ZDV D VWURQJp ZKLFK FRXOG EH H[SODLQ!

SUHGLFWRU IRU WKH RFFXUDQFH RIZHWHFRDQU FFWW KA U ;DWW RBDFIMR BV LQV W
FRXOG DOVR KDYH DIITHFWHG WKH VHYHU
s eTEshaT including age, duration of haemodialysis, diabetes mellitus
and hypertension. However, we found a positive correlation

ODVFXODU FDOFL¢FDWLRQ LV D IRLF?‘%FWQVR%YBSPLL%\QVMBQWFSWVM@ ©3 |
which arises from deposition of calcium and phosphate in0 3 OHYHO Vs LQ DOO WRWD VXEM

: . . I VXEMHFW JURXS ZLWK HDUO\ FDOFL¢FD)\
major arteries and cardiac valves. The incidence of vascular

FDOFLLFDWLRQ LV SRVLWLYHO\ FRUDYSOWHET 2R & Ski bW KpRIVWHRSF A FDC
DQG PRUELGLW\ UDWH IRU &9' WK L\AIOpnued 2 gositivg, Gorelation bepvgep Brigopigstane

0, *
K\GUR[\DSDWLWH Fu\vwpov LQ Wk EWWEBEW SD\nu VP RPEDRREY HOVH Dy
that is responsible for increased stiffness and decreased KLV ODWWHU ¢QGLQJ PD\_DOVR
compliance of arterial walls. The most severe form ofRI R[LGDWLYH VWUHVV LQ FDOFL¢FDWLF

FDOFL¢F YDVEXORSDWK\ LV PHGLDATFOUOHFL Y ERR R & WBHY QU1 B AR Qv Ridd X C
LQ (65' ZKLFK RFEXUV LQ WKH wxQPPB pPRD HRKRASL R CWRBWHQWLDWLI
VXSSOLHV PHFEKDQLFDO VWUHQJW K HPIOPRRGPRFOWYESY LOH SRZHU W LV D
QHFURWL]LQJ FRQGLWLRQ WULJJHUHG EAYWKH H[ERORuHWR ToF bV P
R[LGDWLYH VWUHVV DQG D FRQGLV\?H‘FJ??OC'ETWIQE"F_ S BAG/ 8rMEdLERE T Y

0,
characteristic of the uremic milieu and negatively affect XGLQJ DUURZ %03 D SRWHQW I

suv



8-isoprostane, MGP & BMP-2 in CKD Vascular Calcification (Rositawati W)
DOI: 10.18585/inabj.v5i2.71 Indones Biomed]. 2013; 5(2): 129-36

GLIITHUHQWLDWLRQ ZDV IRXQG WR EeHaH [ SDUHWR/ /&K R DHFD O 6 0 & YA . ® XFPID@F L 1\ |
DWKHURVFOHURWLF SODTXH % 0 X L VK OUHYW IOR/Q RLIV0S B RPJIAULISYV VWY HO\S R V \
increased in bovine VSMCs during mineralization andimmobilized in the nodular calcifying cells and is unable
XUHPLF VHUXP HQKDQFHV LWV VHFWRWLRHD U, W DLO/F DX RN HQW\KR KWW KWH BFRR W il U
Cbfal DQG %03 PD\ EH PRUH FULWLFRDO RRILVKQY WEHMWMLPGAXRQURAHOOV PD\
RVWHREODVW OLNH FHOO SKHQRWGHW HFRWDLRIG RI XOUHPLFFXPYXRO®WLRQ
treated bovine VSMCs, but thereafter, other factorsare als® HFKDQLVP IRU SURGXFWLRQ RI DGGL
LPSRUWDQW LQ WKH FRQWLQXDWLRQ BurWtdyl reddi@ Fshowed We. Réan of MGP was

0*3LVDQ HHWUDFHOOXODU PDW WKULJEBHRWHL @& WRRULEH WIVRXHB WKDC
GLVWULEXWLRQ GHWHFWDEOH LQ VWOKHNBRXPBO O/\EDWREBWLGG QQ\ RKDROW L\ HIG
DWKHURVFOHURWLF SODTXHV ,WV FPDQARL YRXWERY DPURIFAMYVWROWHKH PROGL
the vessel wall where it is synthesized by chondrocytesG XH WR LWV IXQFWLRQ DV DQ LQKLEI
DQG 960&V UHVSHFWLYHO\ ,WV IXQFWIURMHUYHW RDMQ KMKH W PHG\L S&D VH
FDOFL,FDWLRQ RI DUWHULHYV DQG WKRUHKHED QWR FSRUIURMADPW MRKH E® RMZAHIH@
HQYLURQPHQW LQ WKH YDVFXODU ZDHOYAHOV WKW L RHFX WKWV PARWDO &.' V
remain unclear. At least two mechanisms could accounD QG ZLWK 0*3 LQ $%$& VFRUBM ¢« JURXS
IRU WKRVH PHFKDQLVPV (UVW O0*Bnikdrigtes &hdF mubiFariate® ahdRyQe¥ i QUE study also
K\GUR[\DSDWLWH FDUWE RWQYD WHHG JOWKK\RZMHLG- VDKD® 0*3 %03 OHYHOV UDW
(Gla) residues, second, MGP has been shown to modulate p ZDV D VWURQJ SUHGLFW
WKH ELRORJLFDO DgFsuperfamiy m&ibatsK HO®O)FL; FDWLRQ HYHQWYV
VXFK DV %03V Overall results of this study suggested that

in vitro study conducted by Zebboudi,al., showed LVRSURVWDQH DV DQ R[LGDWLYH V!
0*3 KDV EHHQ GHPRQVWUDWHG WRR GQWUILE XHFRWUYN GHS WEEGHMA¥HOHUDW
inhibitory effect on osteoblastic differentiation through DVVRFLDWHG ZLWK &.' YLD HQKDQFLC
LQWHUIHUHQFH ZLWK ELQGLQJ RI BEROBK LWRLEWWRUHFAGSVERIBRPRWHU FDC
provided evidence that MGP is a regulatory protein forRI 0*3 OHYHO DW WKH $$& VFRUH
%03 0*3 KDV D GRVH GHSHQGHQDW HII | HFMG RBCF N6 PHFKDQLVP RI FHOO\
LQGXFHG RVWHREODVWLF GLIITHUHQWLR\WRLRQHDQ XS FHEBAVVISHO BWQFHXF
ORZ OHYHOV RI 0*3 WR %03 OHVVYHGHKDOD QIRQQGWUPN XFKDW AL FDWLRQ V
PLOG HQKDQFHPHQW RI %03 D FW ISKIDMH |, RIWAHDUPFH.G, [FMW/H RAH YHROAM WL Y H
at+t IROG UHVXOW LQ LQKLELWLR® 03Q GOKLIKOVHYHWYR ZERKXHVHYHULW\
IROG UHVXOW LQ VWURQJ HQKDQFHWKIW [RQ PAUGBD VBBEWQMYWO V. KRHQ0*3 H[F
WKH OHYHOV RI 0*3 HIFHHGHG + |RQXG UHDDAY IOMHUWHRU YHO[FHVY RI1 0*3 U
WKHUH ZRXOG EH D WUHQG RI LQ F stiemydtieharcenivéid 6 th® GieaiMmiucie effedt df BBP-
DVVD\ DQG GHFUHDVHG ELQGLQJ Rl %ZRBFKWHR XQRBOMHONIROIOQ/GXRKB GLIIHUH
PDWUL[ ,Q ODUJH H[FHVVHV Rl 0*3osteohlasticRl@atydd HODWLYH WR
%03 WKHUH LV D VWURQJ HQKDQFHPHRW- RO WK H IROYMLH R DQVEA RRWILLY W K L V
HITHFW Rl %03 DQG D FRUUSha$.R Q SACOnzafuFeWUsividaateRIQ@bdminal X-ray as described
2QH SRVVLEOH H[SODQDWLRQ IRU BW KIRQ I[$# & Bdad Be@ssiet aPD\ EH7KH ; UD\
VDWXUDWLRQ RI DVVRFLDWLRQ VLW akVess sensitive than Computed Tomography (CT)-based

+RZHYHU RWKHU VWXGLHV KDY Hechikdr&, Qelce3it 16 Lod€) df sHe DirQitafians of this study.
increased in patients with severe atherosclerosis. Highe) X UWKHU VWXGLHV XVLQJ PRUH VHQV
MGP could therefore be a positive indicator for the YDVFXODU FDOFL,{FDWLRQ DQG LQYRO
prognosis due to its function as an inhibitor of medialsamples are required to provide more valuable information
FDOFL{FDWLRQ RI DUWHULHV DQ®ERXNWLOKQBEWWRQBKRSVYHWHWHWOHHQ R[L
PHGLD DQG LQWLPD FDOFL¢{FDWLRQ@ HIXOMHWRY \Z LIWRKUHURY FHXUO DUKHNBFL ¢ F
SURFHVVHV ZHUH SDUDOOHOHG E\ Im@Ftlp@EUWH B b QgedIPtéob that Rald 2éhipkkent
PD\ UHAHFW DQ LQLWLDO HYHQW YWHWU MDD\ LLQQ SW B POUFRRFCHRV\L FVW B WU D
OHDGV WR FDOFL¢{FDWLRQ $ VWKGQG\&GFRQGXFWHG E\ 3URXGIRRW
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