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LBMDEHEMN3/4 BT 172, &1 KPOMFEEBERSHSAB ML AHEXHERNE
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Effects of glucocorticoid on bone metabolism in patients with glomerular disease FU Shuxia, LI Shaomet,
YANG Lin, et al. Department of Nephrology , Hebei, Medical University , Second Hospital , Shijiazhuang 050000,
China
[Abstract] Objective To investigate the effects of glucocorticoid on bone metabolism in patients with
glomeruar disease. Methods We studied 207 patients with glomerular disease after long-term glucorticoid therapy
and measured bone mineral density (BMD) in their lumbar spines (L, ;) and proximal femora by dual-energy X-
ray absorptiometry and determined the serum calcium, phosphate and osteocalcin before and after receiving glucor-
ticoids every 3 to 6-months. Results (DThe concentration of osteocalcin significantly declined ( P < 0.005) but
could not predict the degree of bone loss. @ After 15-month administration of glucocorticoid, in male patients, the
BMD in all measured sites decreased 32.3-111.5) mg/cm®, being significantly lower in L, and trochanter (P <
"0.05), and the rate of bone loss was 3.3 # -10.3% ; in female patients, BMD declined (43.8-76.0) mg/cm?,
being significanlty lower in L4, In L;( P <0.05), and the rate of bone loss was 3.9-7.4% . (® There was nega-
tive correlation between the age and the BMD in all measured sites, but no effect on the glucocorticoid-induced
bone loss. There was negative correlation between the reduetion in BMD of all measured sites in the men (L, in
the women) and cumulative glucocorticoid dose and therapy duration. @The rate of normal BMD in L, , decreased
from 3/4 t0 3/5 in the men, L, and L, from 3/4 to 1/2 in the women after 15 months glucocorticoid therapy (cu-
mulative glucocorticoid dose over 10 gram) . Conclusions Administration of glucocorticoid leads to dose-and ther-
apy duration-related bone loss in the lumba spines and trochanter in the men and the bone lass is greater in the old-
er and male patients.
[ Key words] Glumerular disease; Glucacorticoid treatment; Osteoporosis; Osteocalcin; Bone mineral den-

sity
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BREMEKPNA GCCHEERERZ—,GCH
KB RHNSELEERARELEEMKE R
Bk, B % (BMD) £ GC 3R B R B
BRI EIERERRY, RIMNEEFARR
B/NERER R EZE N A GC A & ¥4 BMD 5 '8 /X
REXMEX, SEEMEGEEBERBEEBEIEHX
KR, B30 % LUG&FBAL BMD FE 4 i 3% o &
BT, XHEMNFSOFLUERETRE,LUKRE=FA
REMBE, B4 GC BTN BMD 3028 H9 & Wi B
ERAA? BWiTHRAIBIREERREZ LT il K
TE BB FIBF 3T T 207 B S ShEEIE % R
WITHWE/NMRER B E, AT . 5B ¥ % M BMD
BE BERERBITHRERTEE R, HEITEWR
XHEEMERE,

MEFE

1. BFRXI%

2000 4E 3 A F 2003 £ 2 A 8], FE R BHE B 3 RE
FERFL L FE Ui B G X DURE B4 R 207 Bl
KB4 116 6, Lot 91 B, & #8 (36 £ 13) 57 (20 ~
)%, REBENLBEERBFENGRBEC N E
IR RERC LN ARMMIBITmE S8
E¥ BRI ESH 8 & Rt h A4 E D #M ()
BRLEFRNSREEEENE, BOREE. W
HBABEE kg AE 0.8~1.0 mg/d,8 ~ 16 A5 FEHW,
BER MR RNRAR S mg/d 8 5 mg/d LA
b TAFEZEREESR KEHTEKERE
BEE (kg)/ S8 (m?) ] BB KBMEER, FR
FRIBETLE BERR B3 AR GESH R (H
BIN) KBRS £25 0 KEMAMRITES
Y IHAE. CHREGYN(ZORER GCET3
MNAERS. ARERERNNEEENEAEH
GCHY JEHIAF B E Bk 4 4H,B0: FH GCHI N A

HHGCE3~-6 MANBHA, 7T~ 124K CH,
B~241NARDH, BRBERF P . WKHEOR
BERBERN) EYE, REBEHEAEEF
B 1k BB, AR R B o

2. LBH B

BEUKEARIICHY, B8 1~2MAWE M
BB E, AESHMN(BHEELEEZEDHAR;E
3~6 NAMERBESTE(LERNE, IMMULIE,
&8 Fik 2 th 2 E DBPC A R4 ft), BMD JiE .
AFIFRANMEE 1 ZE 4 ERELL)BERMLMN
JE L% BMD (SXBE X 4% & % fE {{, DPX6843), &
BWHO MR . BB EMT 1~2.49 MrEE(T= -1
~2ANHBEEBE. KT 25 M REELULE(T
<-2.5) BB,

3. Gt

WIEAHME + trlEEF /R, KH SPSS 10.0 &
B BEET G T ELST, TR EEENENRG
#E 2 ; Spearman #3643 #7 : ANOVA J7 2 447, LSD i#
FTERR A, P <0.05 hERE BEH,

g =R

— B B EEKMETRERENFEL

Bt B E 48 4 B 58 = b 20 6 [|) it 5 A
(6 BINMPATH 4AAR)ELEED HA, LHBEE
Hr 41 4R 4 FI b 15 45 i e s R (4 4 UL P B
S BIOBR)%EAE D RN, BRAE 365, KEM
MR ES 23 B, 207 BB EHAT T 357 #k BMD
WE, B LBESHMAMER KB .GC Rit
B .GCHZyata . 4. Mm%k E 2 H & A GCRifG
Mm% mMBEENER XS TEEX, P ¥ >0.05;
MAGCEMBBERERAAMABREK, Bi
M3 7.46 ng/ml = 2.89 ng/ml, Ltk 6.56 ng/ml
FEK 2] 2.69 ng/ml, P 3 <0.005, B 1,2,

®1 BHRABERE.GC RitE . AGeTE Ak RBHHK

A3 BEHM) FRY) HER(A) GCRITE(y) GCHALME HAEHHE M55 (mmol/L) B} (mmol/L) BHK (ng/ml)
A 80 37+ 14 7.8:24.0 0.0£0.0 0.0£0.0 25.3+3.6  2.02:0.13  1.12£0.31  7.46+5.49
B 59 34112 13.3£28.0 5.2£1.8 3813 25.2£2.6  2.21£0.09 1.20:0.29  4.46:4.26""
C 35 34+ 14 19.1£34.3 9.1£2.9 8.8x1.7 24,4233 2.19:0.10 1.1820.25  4.21:4.12
D 32 32+ 12 17.2£3.2°  13.0:2.8  15.2:2.9 25.0£2.4  2.15:0.08 1.21:0.34  2.§9:5.21""

.5 AHLE" P<0.005," " P <0.001
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®2 TUHFEBERE.CC RITE AL EMEERER

A BEXRMDBD)  FRGY) FE(H) GCRitE(g) GCHZIME HRBHEK M5 (nmol/L) ME(mmol/L) &F5K (ng/ml)
A 65 38:12 1491354  0.020.0 0.0:0.0 240£3.7  2.0320.15 1152029  6.56:6.26
B 37 35+ 12 177419 48217 4.0 1.1 25.4£4.5  2.19:0.08 1.19:0.23  3.36:1.82""
o 23 37: 11 25.7:429  9.0x1.9 9.1+1.8 26.6x4.1  2.20£0.14 1.20:0.25  3.68:1.59
D 25 36+ 10 24.9£259  12.6:1.9 154223 25.843.7  2.1720.07 1.22:0.29  2.69:2.13""

H:-5AHE® P<0.001," " P<0.05

T HEB AU BRESAERAR A LR
BMD HR B EAE

REBEREEENR I ARG EEEHELT
B#AW, FHRAA S TABEHER D (32.2 ~
111.5) mg/em’ , BRI EXX3.3% ~10.3%,FE

AEEL>BEHES>SL>L>L>BRE=ZAK >
BREHB. WT3. XHEREBMDEENTAHYE
i, %5 15 1 B B EHE BMD 3/ (43.8 ~ 76.0) mg/
em’, BRI ELHE3.9%.7.4%, FHEEEREEL
>SL>L>L. REAWTFERAAE, k4,

23 FHENEMRNEHEEE(mg/om’ ) REERR(%)HLE

i L, Ly Ly Ly BAA ZAK i1

] BMD ZRE BMD E%% BMD £5% % BMD E%% BMD ZR%E BMD ZRE BMD ZRE
A1077.72131.1 0.0 1151.0x139.8 0.0 1169.1£146.3 0.0 1161.0=152.6 0.0 971.8+137.3 0.0 905.1:+180.0 0.0 884.6:147.5 0.0
B1051.8+133.5 2.4 1122.8+138.5 2.5 1151.3+137.1 1.5 1144.9:142.2 1.4 984.3:122.2 -1.7 930.4+168.1 -2.8  873.5:91.8 1.3
C1000.9:172.6 7.1 1073.8:176.5 6.7 1084.5:182.2 7.2 1072.7:182.0 7.6 9463:131.8 2.6 881.7+165.1 2.6 B817.9:111.1 7.5
D 966.2+178.1 10.3 1065.9+195.5 7.4 1087.5:206.8 7.0 1064.6+212.2 8.3 939.6+117.1 3.3 860.7+157.0 4.9 806.8+123.1 8.8

B L :F=3.344~5.371; P =0.017 ~ 0.001; Bt &M F=4.583,P=0.004. HEBZEWE ,L:ABS5CH P=0.011.5 D4 P=0.000,BA5 DA
P=0.009;L,: Al C#4 P=0.015.5 D4 P=0.01;L,:A45 CH P=0.01.5 DA P=0.016;L,:A A5 C.DA P=0.009 f10.006,BA5 DA P=0.028; &M
B:A4Y5 C.DH P=0.008 # P=0.003,BA5 CH DA P=0.036 f P=0.015,

X4 THERBEMNRHEFEEE(mg/om’) REZRE(D)HLE

il L L, Ly Ly BAE ZHAK il 3

# BMD K% BMD ERE BMD T3 BMD ¥ BMD ERE BMD S BMD EE
A 1028.8+156.4 0.0 1096.3:160.5 0.0 1148.7+161.0 0.0 1139.0+177.2 0.0 B66.1:144.8 0.0 801.2:179.3 0.0 748.2:137.1 0.0
B 1001.1£171.5 2.7 1099.3+170.4 0.3 1149.2+172.2 0.0 1151.0£201.6 -1.1 901.2%135.8 4.1 828.5+164.4 3.4 800.5:114.7 -7.0
C 946.8+152.5 7.9 1039.3:162.6 5.2 1080.8:170.6 5.9 1068.9:x183.8 6.2 889.9:119.1 -2.7 817.9x171.6 -2.1 779.8x1157 3.7
D 952.8+122.0 7.3 1045.6:144.4 4.6 1102.3:145.1 4.0 1095.2+138.0 3.9 879.8:+104.2 -1.6 822.0:141.7 -2.6 751.8+137.1 0.5

HHEAH L F=3.025,P=0.03; HAEH F=0.240~1.867,P=0.138 ~0.869, BEL BB .L:AAS5CA P=0.008.55 D4 P=0.040; ;A5 C

4 P=0.049,BASCHA P-0.0a2; L HHER:AASBA P-0.042. HAEZA P >0.05

S HRERASEHR

£ GCHBMTBEAMUIMERT & 6t iE B
(A~DH)KFSOZHABREER BEFM=AK
BMD BBk F 30 $ 4 P <0.05; A GC Bi kK F 50 %
HNBEERE REFN=AK BMD I BHKTFHE
38 P<0.05;FiZE4NAMINARRBETM=/
X BMD BHE X F 20 ¥4 P = 0.000 1 <0.05, A
MEF 40 F54H P<0.05, &S5, KFS05HEE
EGCHEMTEEAMMT 20~49 S HBENE
AT.CCEBHBEAHARERARY, RAE
BARKEMETRALNHEEZHER.

M9 EER .GC BitR .cC AR ARREEY
MESRESEEERNHEXXR

BREERSEHBUNBEREAMEXRRE
FM=AXBEETLHAE P¥<0.01), BHR

FEAZAGEFERBHENERESHET X, KR
BRES L BEFETHEEMRER P<0.05;
GC Rt BERA GCHAYS L Mk EHESHE
THUEBENREXXR, P <0.01, THEHF
HRRBHERAAKT CA,P<0.05, KFRRIERS
L. REFMREHREEREATENENEMX
XFE PH<0.05;6C EHNNBES L BEFETHAE
HEXRR, P <0.05;HGCHEIS L, 1L, B
FETHERMEELELR, P <0.05, RFK6.7, B.
THRBREERMNAFESESRERE RHA KEM
BEIHEEXR

A EHBREBEEER BEMEEHMLNLT
%l

BYHAAN S EANBEREBEREELER,
HAAREERBEEEENHAZNERE 60%
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UTF(E—EEENIRE, BE37.5%), BB LN
(BABHA=-ARX)EEEAGMA 152 BRERER B

57T RET 15 4~ A #30E L3 #I(5.3%) B i
o Fl1: 68 % ,INS(MCD HatZ %), BHE

() B EEf, AR EER () B REMLN LA WL FREA KRN FEEEMR, AROROR7

WE25%,0E7,. KEF 1B 2EREFEER 1A
SR BEHRMBNBLR 23% ¥ E(AL 151 A g Ly

(R FHAEAEE D AEHM), RiFH R 7.6
3. BB HLRE B WA 43 ~ 130 mg/em’, Z

M)IE 172, B34 ERAMBEEREEEELAY FEMABBREERE L EH5ERFT. Fl 20463

B,0%9% B GCIE@H)NAN ,BBME AL Coll’s BT,
A WBEBRITREE
25 AFEFEHBRSHDEEHE(mg/cm?) B B
3 A B#
% 2k Loy 4 g} ZAKX R % Los BEH| =ZAK H K

20~ 42 161.1+126.0° 96.9+134.2" " 9473z 16l.1°" 849.6+147.4 k'
30~ 40 1IT2.2:136.3" 95%6.2+138.5'" 9108+ 163.6"" 8R.0:161.3 pa)
40~ 38 1160016430 9B.6+138.12 8I3.1£161.80 89.6:13.3 21
>50 25 1077.1:125.2" §3.3:108.6" 75.3:1%6.9" 786.0:12.6 14

11363+ 125.1 1000.7+130.1" " 9759+ 161.5"*  88.6%123.5
11920+ 180.1" 995.1+119.4" * %47.1+138.0"*"  875.7+87.3"
1165.8 £ 138.85  916.5:98.5 84.5+133.1 #7.4+93.5
1058.5+ 88.5 83.7+75.2 72.0+8.0 801.6+53.1

F (of ;| D4

B B Loy BB ZAK i1 3 ik Lo, B B B ZAK i1 3
20~ 23 1020.3+142.8940.3+ 129.6" 899.8 + 169.2"* 780.7 £ 109.0 23 1000.7 £140.2 899.5 £ 106.5 834.6+ 147.5 744.4+112.2
30~ 14 1268:123"" 93.9:1%6.2" 90.5:161.2" #9.9:1379 19 1199:1344 925:£1%6.5 9068:157.3 8&2.2+135.4
0~ 9 1046.4£225.3 876.3:£76.2 794.3:127.9 794.2+118.3 9 1050.2:211.1 885.2+68.8 823.0£131.0 803.3x117.2
>50 12 1017.2£86.2 859.5:66.4 760.3:80.4 792.1:64.6 6 1008.3:+168.5 853.3+£82.5 710.2259.7 741.8:20.9

HAHAMEE L, F=2.800,P=0.038; & H. F=8.062, P=0.000: =

:F=12.845,P =0.000, BB ¥ L,,: F =2.900, P =0.039;

BEH:F=8.218,P=0000;=M:F=13.411,P=0.000, CAMULK L,,: F=7.625,P=0.000; R EF:F=4.234,P=0.009;=F: F =5.022,

P=0.040, DML L,,: F=6.437,P=0.001; =f3: F = 3.085, P = 0.035,
0.05,""P<0.01;5 50 B4, P<0.05

550 #HLE " P<0.05,"" P<0.01;5 50 HFHHLE" P <

®6 FHcCHE .MEAREHEBNFRESEBUFFENMRXEXR

L
9H ] Ly Ly Ly

&3 =K HEE

WXFEE P MXRE% P MXEH P WXE® PHE WXFEH PHE HXA% PH HXHAK% PH

Fr 0.06 0.395 -0.124 0.076 -0.105 0.132 -0.074 0.290 -0.443 0.000 -0.490 0.000 -0.128 0.067
R EESE 0.19 0005 0.170 0.015 0.201 0.004 0.168 0.016 0.107 0.127 0.079 0.25 0.120 0.086
A cCufE -0.258 0.000 -0.214 0.002 -0.213 0.002 -0.194 0.005 -0.084 0.2290 -0.081 0.244 -0.249 0.000

GC RHE -0.262 0000 -0.198 0.004 -0.194 0.005 -0.182

0.009 -0.091 0.191 -0.079 0.258 -0.250 0.000

®7 L GCHER.NALEARERERNFRESERUAEENHXXE

L
. . L, L, L,

Lk =ZAK HE

WXRE P HBXAK PH HXFHE PH HMXEX

PH MXREH P HWXEZ P HXEE P

E i -0.09 0.231 -0.056 0.482 -0.062 0.439 -0.059
hEREE 0066 0410 0.101 0.204 0.095 0.235 0.165
A cchtf -0.247 0.002 -0.174 0.029 -0.152 0.057 -0.137
GC Rit® -0.271 0.001 -0.194 0.014 -0.171 0.032 -0.161

0.460 -0.218 0.006 -0.340 0.000 0.041 0.612
0.039 0.282 0.000 0.136 0.087 0.213 0.007
0.085 0.101 0.206 0.073 0.359 0.062 0.439
0.043 0.091 0.257 0.045 0.575 0.047 0.554

%8 FHBRABTEEYR BEERORFHAMK HLH(%)

R ZAK HE

Wa EW W #R ER WO @l ER RS B8

a5 Ly L Ly Ly
EW ¥4 @y E¥ RD B EW M il EX ¥

A 76.2 21.3 2.5 75.0 2.5 2.5 73.7 25 1.3 77.5 20.0

B 67.8 28.8 3.4 62.7 35.6 1.7 69.5 28.8 1.7 76.3 22.0

c 40.0 51.4 8.6 48.5 42.9 8.6 457 42.9 11.4 51.5 3.71

D 37.5 53.1 9.4 46.8 34.4 18.8 56.2 25.0 18.8 59.4 25.0

2.5 8.5 12.5 1.3 837 150 1.3 950 5.0 0.0
1.7 932 68 00 8.4 13.6 0.0 100.0 0.0 0.0
1.4 77.1 229 0.0 743 257 0.0 91.4 8.6 0.0
156 78.1 21.9 0.0 71.9 28.1 0.0 87.5 12.5 0.0
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R LHRARERER . BREEES KB RAANEH(%)

L
3 ! L Ly

L, g =ZAK HE

EX B it E¥ B @i E¥ B #in

EW %P B EX ¥ sl EX B sl EX B0 AR

77.2 18.2 46 77.2 16.7 6.1 81.8 15.2 3.0
649 27.0 8.1 67.6 20.7 2.7 78.4 189 2.7
52.2 39.1 8.7 56.6 39.1 4.3 73.9 21.8 4.3
52.0 40.0 8.0 56.0 4.0 0.0 76.0 20.0 4.0

o O = >

78.7 16.7 4.6
75.7 21.6 2.7
64.3 27.0 8.7
76.0 24.0 0.0

81.8 15.2 3.0
8.5 10.8 2.7
78.2 17.5 4.3
88.0 8.0 4.0

74.2 18.2 7.6
75.7 21.6 2.7
82.5 13.4 4.3
72.0 24.0 4.0

84.8 10.6 4.6
91.9 8.1 0.0
86.9 13.1 0.0
84.0 16.0 0.0

W #®

GC 5l JE5R B 40 M e 2 A0 B 40 BT 4, 10 61
BERAERYHEERMGA R RERE AR
T, BN BB AR IR A A AL, 1R o B A IR RG 3E H,
BT R 0 R (S R B TR B R T M
AR REREERARNEERNERNER
R, EFFEEERREEZ R RAMERRT
H—EEMTBERRENERE., BRADREK
FREREBFEANHREBDINAEMERMGIT, X
HE—RiAAE RN 25 FRBENF CCHAE
R TR GC TR B ZRMEMAMKITEAR
B14%", FE BB ERABERERGE
BHEZERAM(R) %L K D HANBT 5 XM iRE
A0, B B LN AR ER HE.GC
Rit & .GC AR SR HEERDHAZ
BMERLETEEX, FARMEBTHE, BHEXR
TE I A A ¥R BE VT DL R B AL B IR B iR R R B T R
2, F GC YT IR HERER % K B A% M B 75 Rk 3
ERME BEAEFMEELBNZ L, BHESH
BEHEAREGEREEEEBRSANEERERYET
T, LB N BEEERERHUERELK
RE—EHRERN10.3%~7.3%, AHA¥EY 154
AGCHRE B AANBH LLFHRITBEERE
H83%n BREHEBRIBERESEHRMAM
8.8% ;T L FHRITBERENS5.0%;RBIE
MEEZRAHE, SHEEBRE KB EFRHBERE
BUBEFESERECPUBRBFA=AXEHE,
BEGCHRMITBEAHUMNERT, KF 50 %
HAREGCCHEBRMBZRHALER ARY, %4
BREBFHEREKIENRLAAMETEREMK, K
AR KT S0 5 BHEEM, HFERHF AL RHEE
RYEFAGE RFR. AREREBEERUE
FEBAK(LEGEEEERNTEHE), AIGCER
FHEBMSE cc it B Fighmtial BE b, § Ak
ERORBXRAEHEBEEEEED . Bk

BEAAHNEBEEEY BEMN(R)BEREMML
WREEL, A 15NN AR BHBEEBMEM(R)
BERAMOLBE Tt A SAAaHREE
BEMBEEANKELE X (CHASPTMERM
BEARPSHRTRFRMBEHERE,S0 L LUGEH
HERBERMALSEEAXNERERD),

BAKRESM(R)ERETEEXEERHA
(3R) MU B B 47 12 067 B OB YE R R R 43 B0 3%
fMs51%%, EEESBEEITOTMMESE
BEEES TR EEHLBINAEREEAEH
%, 0 PR BB I M E R B A B B
R, BBEAE—NEEN TEHERAEKEUTE
SREBH U LERLERERT, ZAREWY
BANANBE LR EEREEFERKRE AR
Fy ARV 3 B R A SRR, BRI ENE
SREERAMBEREMIEEFREAHER X
FERHBER  BAREBEMEERHASIREEHER,
0 1/3 kB3R I R ER I,

1o % B B 3 E R 7% D4 2001 4E R ALY
BEREERITESHAS00 mg HHALE D H
A, DR A A, AR R EEEKE,
EHRBHNBEEAXBHBOMKERFT.ETFS
mg KWT & ULERME)RE TEHRKTER
ERRT REMES K E LA M EAY,
TR R A YIH B R BB K E GC IR/
FER BEBHEE AW HETREE. R
EHOESRENREAREEDS, SRHEZESE
R B MK PH Rz 3, 3 B35 3 A URT A
BB EEXR, A URZI & AR S .
B LB BB TR R,

$ £ X W

1 Carbonare LD, Arlot ME, Chavassieux PM, et al. Comparison of trabec-
ular bone microarchitecture and remodeling in glucocorticoid-induced and
postmentop | osteoporosis. J Bone Miner Res, 2001, 16:97-103.

2 Lespessailles E, Poucon S, Adriambelosoa N, et al. Glucocorticoid-in-

(FTHE%$ 32 1)
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SHE4 BMD X B T, A 6 MAGHRT4
BMD £ %% B4 % (P < 0.05) , B % BE | it A e
BT 25 B RGN R

BGP HiEMEMB B AR S RE W, BB
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