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Serum osteoprotegerin level in children with nephrotic syndrome and the effect of
glucocorticoid on it
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Abstract: Objective To observe serum osteoprotegerin (OPG) level in children with nephrotic syndrome (NS) and
changes in serum OPG level after glucocorticoid therapy, with the aim of studying the role of OPG in the bone metabolism of
children with NS. Methods Forty-four children with idiopathic NS were randomly selected as the study group, including 24
newly diagnosed, untreated patients and 20 who had relapsed during the process of glucocorticoid reduction ( cumulative dose
of glucocorticoid 28327 + 5879 mg/m’). Twenty-three age- and sex-matched healthy children served as the control group.
Serum osteoprotegerin ( OPG ) level was measured using ELISA. Serum N-terminal midfragment of osteocalcin ( N-MID
osteocalcin) was determined using electrochemical luminescence immunoassays (ECLIA). Results  Serum levels of OPG (211 £
55 ng/L) and N-MID osteocalcin (46 + 14 ng/mL) in the untreated NS group were reduced compared with 470 +57 ng/L
(OPG) and 73 +9 ng/ml (N-MID osteocalcin) in the control group (P < 0.05). Serum levels of OPG (176 +42 ng/L) and N-
MID osteocalcin (29 + 10 ng/mL) in the NS relapsed group were lower than in the untreated NS and control groups (P
< 0.05). Conclusions Bone metabolism disorders are found in children with NS. High-doses of glucocorticoid therapy
can aggravate these disorders. Serum OPG levels in children with NS may be affected by both the renal disease itself and
steroid therapy, suggesting that OPG is expected to become a new biochemical indicator for predicting changes to the bone
metabolism of children with NS. [ Chin J Contemp Pediatr, 2012, 14(9) :653 —656 |

Key words: Nephritic syndrome; Glucocorticoid; Osteoprotegerin; Child

B ML A 1E (nephrotic syndrome, NS) & JLRHE  HZ— (HHEADIHLE A58 2 I, & % 82 F
DB MERG 2 — W PO R R e RIT A A BT AL B e i, H O SRR R AE AR A A X
Wi R 5 R 375 5 1 B B A E ( glucocorticoid in- J5 o BRI (osteoprotegerin ) S — Tt i 1Y [ IR IR
duced osteoporosis) T, B A 4K & B TR HL A B 35 2 R BER F (tumor necrosis factor, TNF) 5% 1A 52 % il B ,

[ ik H 39112012 - 04 — 245 [ &[] H 112012 - 05 - 05
(V&R |22 M0, 2, AR A
AR | EAR 2, B AR BT, B0

- 653 -



% 14 55 9 M P E S RILA R E Vol. 14 No.9
2012 4E9 H Chin J Contemp Pediatr Sep. 2012

AT AR M o A RS I B i S e, (HAE 1.2 Bk

il B TR AR S P TR AL P A T i AT . A T RBCE AN RN 3 mL, B TR
WHoE B FEREIT B R AE NS JBJLP M FAE AL 3000 r/min B0 10 min, 43 8 13, f-AF T - 70°C 1k
Bl B DO AR, DL B DRI R A B A, AR SRTTREEBR S W B i (ELISA) € i i 8 P

S SR T R o PR R A I T B R ) SR PR L AL
St s (ECLIA ) 52 7% 665 28 N 35 o4 1
1 BR5H® Br (B2 N-MID) | 31 W 1 3 8 (G2 7 s JH 4
1B A A S IR 5 5 1B =
1.1 HEus Wi LT 24 h REE &
LB 2011 455 F %2012 483 sk 13 RSN
55— BB B 5 /N L ARG VO 52 8 ELBRIS RJH SPSS 17. 0 Ge b JAFHEAT S I 2400 B 3

P NS L 44 ], Horp NS % R L 24 i B R I OB HIEL £ FRUEZE (v £ 5) R, HALREAS %K

ST R  RETR A R ERL 20 L AR 3 ~ 12 4 LR ¢ K0 s Z2 H 350 EE BRI 2R

A 7 2 B 28327 £ 5879 mg/mZO 2557 M, AL PR LR B /A B L 2E 7Tk

1 ~13 %, NS WsiRES S Grsesen (ISP ) AHOCIPPOR Pearson BUEHIR, 5%

JURFEY YT 23 g R LT AR xR, e DU P <0.05 D e AT BE R

W SR IZH 22 BTG 22 2 5, HERR DL F Ak

WF LRI L: TR IR e o s 2 &R

HER 4 BRI A RS RIS Ak R

5 o FURONZE Y AT SO EEHL 2.1 NS ¥R ARE R A WIS L

W24 . Wig s LIHEEE 24 h R E R 04 i
KBRS — MR BB MBS W H =R B2 RRgH2 3, a 1.

Y A R R 0 S A ) 2

®1 NSHIREAMERABILEUIEIRLEE (x29)

2151 g MEEES (/L) 24 h REA (/L) 1M 4% ( mmol/L) il =1 (mmol/L) JULBF ( wmol/L)
NS )& 20 24 20 6 5+4 2.03 £0.17 2.5+0.9 36 +18
NS & k4 20 23 6 423 2.06 +0.21 2.1+1.3 44 +18

¢ {H 1.838 0.849 0.573 1.266 1.482

PAE 0.073 0.401 0.569 0.212 0.146

2.2 FHEAMFBFBEBRPRMFHER N-MID BELE 2.3 XS

NS WA 2H ML 5 PR 3R T 55 R N-MID /K- MIE BRI R 5 S A& A g 85 %R N-
B AR TR IR, 2R A G2 E X (P <0.05) ;NS MID £ 1E A7 3¢, A 3¢ & %43 41 24 0. 806.,0. 677 K&
BRAMEE IR CHE5ER N-MID KB EAL  0.766,% P <0.05; 5 24 h JREE € & H il = A
FRIEH B IR, ZFAGIFE L (P<0.05), R ER 20 & 2 570 ¢, AHOC R 50051 0
W#FE2, -0.516, -0.536 f —0.853,# P <0.05,
F2 HEALILMEBSREEIRLE () 3 itig

MH BB BB (ng/L) SR N-MID(ng/mL)
P 23 470 £57 73 £9 KR T RS NS B LA H LR 8, K
hpen wo A a1 FH— 2490 W0 2 22 B G Tt
NS & k4 20 176 +42% 29 + 10" 5

Pl 210,18 8378 o JLEIHNARAR ) B 5 OE U S B B s PE 3T

P < 0.001 < 0.001 XU , 76 L EE AT 20 AR I 3 o 3k 35 BE B

a: XL AL, P <0.05 ;b 5 %41k, P <0.05 A, BV RS J5 To s B e i Ak G kA (B A AT

. 654 -



55 14 555 9 1)
2012 49 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No.9
Sep. 2012

RE VB TR AME . T NS UL AR oL
T AR/ R I 8 2R T R B B A A 3 ) T
i e 1 [

R Z R 1997 4F5T LI —Fh ] ko b Al
BEES R TR IR IE R 718 0% b 3T A, TR
P BRI R S 380 MNEGEERSRIL , SR R A 4
YT TG S 22 50 A BAARN — SR A 2 R X, £ It
BB B S 2 R A SR A R R R Y
FEIR 1R 22 32 p RS A0 MR S 4 L £ B
Gy he H AR R HAT BN B 20 M 3 Ak FR G i %
FERDIRE , E N AMATE R, B AR 2R R DR AR /N B
HH B B 1B A, R TR /N GE A L T
1o R B IR 2R I A 3 DAL/ U o B B )
PRE S BRI R R TR, B R e 4
P55 I 20 B % 2R 4 i T 1) 40 A% R KB A2
PRTEAL R T (RANK) [ LR RANKL 254, M BH W7
RANKL 5 RANK %54, RANKL — H 5 RANK 454,
E S P T B A RS A o BB S TR, A
AR B W, B PR3 %2/ RANKL/RANK 2 ¢ 44 1,
TSNS AR LR, BRP RS
RANKL (14545 A8 1% RANK 55, M T 1 1 -1 240
JLE IR, AR [ A2 RIS 2R B NS JR 3 R I
FEDRE Bz S % 2 JR e B 3 25 B AT A A g R R
L AME NI FEUE S AN A IE PR3 2K 5% B
RLFIAHSESE R SRR A 7 2 T RS S e A
SR BRI 4R BT

B 55 2R I H R A I R A3 ) A s T
1, B A5 205 8 1 1A S R AL, s B A5 20K
5B MR B R A OGRS TR R
M FAERR S B A5 2 N-MID 54 BB 45 2 A
TR P AN R A B AR 2 W A
R E

AWFFELE R BN, Wk NS B ILE RN E H
B3 N-MID 0t BRATHA S RAIG, 5B OR3P R 550
(3G S HE bR 24 b PREE 1 o I H Il = e
RS, 5 IS 1R IR E 2R IE AR 3R 7E05 3
H'E B B R AT S E0CE RO B s b . )
RAEHEE N-MID FRFERES A KIMER e £
AR B F-1 (IGF-1) PR BRI InAG 56, B K
AT ELHEVE T B 20 R0 3B R B, T IGF-1 2 i
TE B i R 7, T A S 4 s 0 4,
MR 145 o Sierra 2510 AL TR IS 5 2
Ji NS R FUBERY , % B7E R B 2R 11 PR AR [ I AE s
H WM AR PR A il R s B, B A R D
HWCh 3, E 0 E RRE Y T RE h ER

FRAFAEAHLILTR A VK SR IN, B )
BREH YR KR IE R, 2 7n NS A B A ek
AN, B S IRE A AR L S E AW
Ko

AWFTEAER AR NS W) K5 5 A AL
F .24 h JREEHE & MES  H il =88 LB A5 A A
FAR LRSS oG i 2 T8 3, AR W AL A T PR 1)
[l —3% Bl K-, -5 NS 30 A LA L , W B B2
YT A NS B LRI A £52 N-MID
IKRE— 2T B, 3R Bl B SO AR IR AT A 3 e ik
B, AR BT I AR ) 22 A PN A A S F
FEAI] W BT R Al R RANKL 3 B3 i, [) fsf
Bl B JSCCER A8 mRINA JKCF- 105 S B 200 A
JECA M B PR P SR, DT i JE A 2 L B A 6
SR OB TR 3R G 5 R S O R 2 M
3 ELAZA T 180 2 Y e, Al ok B AR I
7] N 5 SR Kot T R i e R A 5 3R R T
PRI I O I R R AR IR R A
JRCE A TN 15 1 18, U A, 4t B it % vl LA
5553 FR0 AR ML A A DR BT, 810 B AR T
AR TGE-1 (1, DA T 400 S T 81 240 M - 12 114
AR

Zi LRI NS SBULBR A B BRI B WO 5
T B, o PR B o i 2% il fok i g 5
2B INEE, NI AT B3 B0 Bsihe , #o i LR
KRE NS BIUE AP R BULZ P A L B e ot
PR T XCEL R W), $ /8 5 DR A B 0 T
NS A S R R AR AR AR , I i 2 AR Wy i 571
ERERE oy s P T D) Y i

(& % X ]

BIWEE VLTS AR S S LRI ML 58 7 i db st AR
P AL, 2002 :1641-1644.

BERENS , e, R TR B B A A 1) TR % A
ZAAILE R E @R . P E S B AL 2, 2009, 15
(4) :299-303.

Simonet WS, Lacey DL, Cunstan CR, Kelley M, Chang MS, Liithy
R, et al. Osteoprotege: a novel secreted protein involved in the reg-
ulation of bone density [J]. Cell, 1997, 89(2) : 309-319.
Yasuda H. Bone and bone related biochemical examinations. Bone
and collagen related metabolites. Receptor activator of NF-kappaB
ligand(RANKL)[J] . Clin Calcium, 2006 16(6) : 964-970.

P URRE, XVLAE R0, B~ 50, OPG JE R /N B A
AR BOE [T ] T E BB 2 2% 5, 2011,21 (17) ¢
1989-1994.

Sasaki N, Kusano E, Ando Y, Nemoto J, Timura O, Tto C, et al.
Changes in osteoprotegerin and markers of bone metabolism during
glucocorticoid treatment in patients with chronic glomerulonephritis

[J]. Bone, 2002, 30(6) : 853-858.

+ 655 -



55 14 55 9 J ¥ B B RIUA & Vol. 14 No.9
2012 4E9 H Chin J Contemp Pediatr Sep. 2012
(7] JERAR, E3CH JEMAE, AL, XV R, 0% R SR X 1TP 4382-4389.

BEEE A A ALE (], LA BE25,2010,50 (39) :89- [12] Vidal NO, Brindstrom H, Jonsson KB, Ohlsson C. Osteoprote-

(8]

(9]

[10]

(11]

90.

TLIB ABNE . 85 R W PRI PO e [T ] vl [ BT s A
#%,2010, 16(5) :360-364.

Delmas PD, Christiansen C, Mann KG, Price PA, Bone gla pro-
tein (osteocalcin) assay standradization report[ J ]. J Bone Miner
Res, 1990, 5(1) . 5-11.

Sierra RI, Specker BL, Jiménez F, Cruz C, Pedraza-Chaven J.
Biochemical bone markers, bone mineral content, and bone miner-
al density in rats with experimental nephrotic syndrome[ J]. Ren
Fail, 1997, 19(3) . 409-424.

Hofbauer LC, Gori F, Riggs BL, Lacey DL, Dunstan CR, Spels-
berg TC, et al. Stimulation of osteoprotegerin ligand and inhibition
of osteoprotegerin production by glucocorticoids in human osteo-
blastic lineage cells: potential paracrine mechanisms of glucocorti-

Endocrinology, 1999, 140 (10) .

coid-induced osteoporosis [ J |.

[13]

[14]

[15]

gerin mRNA is expressed in primary human osteoblast-like cells:
down-regulation by glucocorticoids[ J]. J Endocrinol, 1998, 159
(1):191-195.

FRE, EIIE, R, KT R SRR R R
kB H A AR NF-kB ZAATE AL 5 e EE mRNA ik [ ]
HE MG A AR ,2008, 22(10) (1161-1164
Wi, FR A, FLBRHT, FHE. MR BUMER N B4R G kL
B AN RE R [ ] b E AL 2R K, 2005,7(2)
141-146.

BEIE R, T2 B BUME N B g A AR LA KR - &
AEREA RN TR ()], S2HIPE 2243, 2009,25 (24)
4170-4171.

(AR CEi A7)

- HE -

“EfRLBERFFESR (RE)FIIGL” BF

2010 4 4 HAbst R —EBEBEL OB ) BRI S B s 30 57 ZUEE Be 75 A4 048 [ B JLBHE ERG 2723 (International Pedi-
atric Nephrology Association, IPNA ) 1E ZCHtE v Sy b [ 1 [ b LB B IE R 27 2 85I+ .0 (IPNA Training Center ) ;% H 0>
FALR TS EE, B AL 0B v (s ) | SR P AL BRI Wk 55 AR B0, 2% 508 A B v g B (&
WE) BB (U ) S5 BRI, RO AR 5 o0 BB RE R AR BRI, B A [ BRVE LR IR B b c T DURE S 7 HA [
FAN BT 5 hs , JE %A F) T 3E LS BEIMBMILAY R IR FH R, & B IPNA WUE , 2 RAEFHI O 20 R
WIS, DI IPNA B8 5] LLERAS “IPNA Fellow” (#5532 IPNA 45 TIUUN T 518

(1) 3K45% IPNA 5% (1 “ IPNA Fellow” JiE43 5 (2) 3745 IPNA 3% ff) —&f Pediatric Nephrology %3 ; (3) i1 IPNA ¥t
(RSB , SRALATE SR 15 2) S— R W s [ 22 AR 251 sk S5 2 3 F (CME) BRER

IPNA () shuoff T 2013 AERSEFR MBI 01, WO HAN 2 -4 442 50, 85I () 29 9 S A (R 2 A A FE A ik 1
F AU BT D AEAREZ FRI) s TIPNA KL B B2 SUE R )IHIIR) i) £ 7 3 ) 27 DUTTE D AL 5t KAt st R U TR IR LSS

HI & 26 1F B2 LL 22 AT LRI BRI 45 947 =48 LA B JUBHIG R AR 2856 A7 — & 315 AL Al ) JL
FHEA:

BETRE : (1) IR A AT 7 (452 D7 VPR e i /K7 DA B I ST = 2 R4 D5 55 ) T FE S (RHE)
TSN L 1E i BRRR B D ) 43 T 75 A AL O 2 5 — BB )L (B ) B, AT7E B3R SO 3R R i H Y, A AR
AL QLY ) ik & R, A id 1 Z YA B H b5 (2) IPNA Crp ) 5l rboCole xd B 8 A ehdE A7 8 4
(3) R HE I PORR Wik TPNA 45585 (4) iy TPNACrp ) Bl b Codd It 27 01 AR

B M A AL ST P 521 18 1 5 k20— B B LR AN BB IPNA e e 0 7
FE) s B2 100034 ; e NS IEAE B2 I

RiEEIEHEA 2013 £ 1 A 15 H,

BRE N B HAE LRI

Bt Z F1E 010 — 83572168;

Email: xuhui7876@ yahoo. com. cn,

= G AN

R —EBLCE) B
201248 15 |

- 656 -





