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41) 14 H HZERIALL (DXM 4H) 14 H . BL 4TSI AT RIS , FoA 25 20 430 3 5 B 37, PRE 411 Smg/kg PRE &K
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Abstract: Objective To study the difference in the bone mass and the levels of bone turnover markers and estrogen in the
prednisolone—and dexamethasone-induced osteoporosis. Methods Forty-six 3-month-eld female SD rats were randomly divided to

4 groups, baseline group (BL group, 6 rats), age-matched control group ( AM group, 14 rats) , prednisolone-treated group ( PRE
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group, 14 rats), and dexamethasone-treated group (DXM group, 14 rats). Rats in BL group were euthanized at the beginning of
the experiment. Rats in PRE group and DXM group were injected with PRE 5 mg/kg per day and DXM 1mg/kg twice per week,
respectively, for 3 months. Rats in AM, PRE, and DXM groups were euthanized in 1 month (M1), 2 months (M2), and 3
months (M3) after the treatment. The uterus and adrenal were collected for weight calculation. Serum estrogen, PINP, and B-CTX
were examined. Bone mineral density (BMD) of the lumbar 13 were isolated and examined. Results BMD of rats at each time
point in PRE (0. 183 +0. 027, 0.230 £0. 005, 0.259 +0. 014 g/cm’) and DXM (0. 191 0. 010, 0.208 +0. 012, 0.200 0. 004
g/ cm’) was lower than that of rats in AM (0. 251 0. 014 .0. 275 0. 009 .0. 281 + 0. 008 g/ em’, P<0.05), The decrease was
more notably in DXM rats (P <0.01). Moreover, BMD in DXM rats decreased significantly compared with PRE rats at M2 and
M3 (M2, P<0.05; M3, P<0.01). Estrogen level in PRE rats (36. 54 +20.40 pg/L) was lower than that in AM rats (148. 74
+40.33 pg/L) at Ml (P <0.01). However, it increased to the similar level of AM rats at M3 (P >0.05). Estrogen level in
DXM rats sustained in the lower level at each time point (93. 13 £31.27, 91.77 £33. 14, 98.83 +10. 58 pg/L) compared with
AM rats (148.74 + 40.33, 140.01 + 28.46, 126.64 + 69.12 pg/L, P <0.05). The levels of PINP and B-CTX in two
glucocorticoid-treated groups were significantly higher than those in AM rats at each time point (P <0.01). Additionally, the level
of PINP in PRE rats (1410. 33 +882.40, 2089.23 +1623. 61, 1546.88 +644. 68ug/L) was higher than that in DEX rats at each
time point (258.70 +139.42, 220.89 +92.82, 483.36 £225.82 pg/L, P <0.05). Conclusion The effect of DXM on bone

mass loss is more powerful than PRE, which might be caused by more reduction of estrogen level and bone formation activity.
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HES BEZANA 50wl MR, 25 I BRFL IR A
50 pL 780K, SRJE, bR FO IRALAN , 1) AR 5 FL
THA 100 WL BEbRICHR . IRESE U, FHE DR
EIPEHIAR , A BRI T 4ERF 37°CHEE TIEE 1 h,
WEE T, B FL TR, SRR B ) R AR R R A
M 5 UK, B2 K 4G TFL N, B TR AR Bk
W5, A FL ARV B 50 A F1R 57 B 4%
50 pL, FEBBECEMAT EZ4 RN, 10 ~ 15 min
J& , AL A 50 pL Wk iz R &k, &)E
B TIREIR A 450 nm A BEEHR Y P2 5 AL A
1Y OD 18, Ffics ot . Herr, B A7) & ds K
FL PINP ELISA Kit (4226, CSBE12774r) . K B-
CTX ELISA kit (#£3%, CSB-EQ027521RA) | K fil M
W2 K SE K I Estradiol EIA Kit ( cayman , 582251
%)
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PRE 4 KFUE PRE THUS 5 10 AT 1 H,
B FEE LTI T8 SR T AR PR A 22, FEH R
SAAIUARGRE 1T R BRI R S 1R 11 JEIE
722 HJBRIERE, B2 o AR, KR
BERARIE, KRBT,
2.2 HEENEL

BEE H B3N, ol LZ B AM 41K R 25
MEfR BMD S84k BMD 235 H b1 | H 25 5 Kk
FHHES %2 X (P <0.01), PRE 4 (M1) KR
JEHE BMD %2 BL 20 A FIrBEAIR (P <0.05) , 3¢ AM 41
(M1) 2R (P <0.01) , JRAEREE H 3,
PRE 4 BMD iZ#i &, HE 2 & T BL 41 (P <
0.01) ,fHIH: BMD 3K F [ B[R] A5 09 AM 41 (P <
0.05) . 1M DXM 411 BMD {EASFifi H #4184 i ifii Bt

BU%, H AR [Rm ] £ AM 44 (P <0.01) ,Jf
HA M2 FF 4R, H BMD {H L {ik T PRE 24 (P <
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Table 1 The result of BMD of rats in each group at

each time point

BHE (g em®)

a5 A
M1 M2 M3
BLAL LIH3  0.215£0.020  0.215£0.020  0.215 £0.020
L1 0.221£0.017  0.221£0.017  0.221 £0.017
12 0.215£0.024  0.215+0.024  0.215 +0. 024
13 0.202£0.019  0.202+0.019  0.202 +0.019
AM4L LI43 0.251£0.014°  0.275 £0.009*  0.281 +0.008"
L1 0.259 £0.016™  0.276 £0.020*  0.289 +0.011*
12 0.255£0.014  0.282£0.007*  0.290 £0. 008"
13 0.235 £0.011*  0.265 £0.007**  0.263 £0. 007
PRE4 L143  0.183 £0.027* " 0.230 £0.005""  0.259 +0.014*"
Ll 0.184 £0.028" " 0.239 £0.005**  0.265 +0.016™ "
L2 0.189£0.029  0.233 £0.007™  0.268 £0.016"
L3 0.176 £0.024* " 0.216 £0.008""  0.243 +0.011*"
DXM 4 LI43  0.191£0.010"" 0.208 £0.012"° 0.200 £0. 004*>
Ll 0.189 £0.012"** 0.215 £0.013"™° 0.200 £0. 003 **
L2 0.145 £0.097* " 0.210 £0.013""  0.208 +0.005""
13 0.187 £0.008"™ 0.198 £0.010"  0.195 +0.006"" =

1 :a:P <0.05 vs BL, aa: P <0.01 vs BL;b:P <0.05 vs AM, bb:
P <0.01 vs AM;c:P <0.05 vs PRE,cc:P <0.01 vs PRE
2.3 B FEE
2.3.1 B FJRFRE . AM 4P AR TR) S A S iR &
AN #8522 (P > 0.05) , 1M PRE
ZH (ML) Ay b B o ) IR T BL 4 S AM 4]
(M1) (P <0.01) , HAERAE— AR E AKE (P
>0.05), 5 PRE —Ff, DXM 4 (M1) 1 53 25 F [&
(P <0.01) (HJ&FtE T Fnst A Y 2E 4, H B F iR
AL R ERR (P <0.05) , 1 PRE 415 DXM 417F
A A T RS 22 5% (P >0.05) . EAR4n
%2,
F=2 HSHAKBEAITE LS LIRPRE L
Table 2 The weight of the adrenal gland of rats

in each group at each time point

B LR (g)
415
Ml M2 M3
BL 41 0.0567 £0.0122  0.0567 +0. 0122 0.0567 +0.0122
AM 41 0.0613 £0.0116  0.0523 x0. 0046 0.0532 +0. 0110

0.0217 £0. 0015% "
0.0172 0. 0015** bb

00243 £0.0070* ™ 0.0278 +0. 0078 "
0.0313 £0.0050* ™ 0. 0208 +0. 0065 **

PRE 41
DXM 4

H:a:P <0.05 vs BL, aa:P <0.01 vs BL;b:P <0.05 vs AM, bb:
P <0.01 vs AM;c:P <0.05 vs PRE,cc:P <0.01 vs PRE
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I AM 41 (M1) (P <0.01) ,{HEfi 25 H % 38 K, i
TEHERMSREF, M DXM 4 (M) W ZZ1E T FE,
5 BLZH X AM ZH (M1) 7 22 5% (P <0.05) , M Fi &
JHRSER o i gt — D FRAIL, 5 BL 4 2 [W] i)
[ S AM A B E 2R (P <0.01), R M2 Al
M3 H DXM 4 5 PRE 422 A4 22 5 TG 143 3L
{RHSESBARCT PRE 41, HAKINEE 3,

F3  BHREEABHLGFERE LS

Table 3 The weight of the uterine of rats in each

group at each time point
FEE(g)
M1 M2 M3

BL 4 0.5583 +0.1389  0.5583 0. 1389
AM 41 0.6030 £0.2100  0.7018 £0. 2597 0.6912 £0. 1337
PRE 4l 0.2498 0. 0566* ™ 0.4855 £0. 1275 0.4093 £0. 1580""
DXM Z41  0.3465 £0. 1306™ " 0.2640 £0.0788" " 0.2645 +0.0526™ ™"

v

0.5583 0. 1389

::a:P <0.05 vs BL, aa:P <0.01 vs BL;b:P <0.05 vs AM, bh:P <0.01
vs AM;c:P <0.05 vs PRE,cc:P <0.01 vs PRE.
2.4 IIEMEMENEL
AM ZH R BRZE R [R] 6 1) 0 375 R 3R Y ORRe
BN FARRY/KE, PRE £ M1 A4 I 375 3 K 7K
5 BL 41 AM 4IAH LA B B (P <0.01), {H
Bt 25 T TN 1] A9 2E 4 M2 M3 I G M i 2 K P A
M1 AR EFH(P <0.05), X% PRE 41(M2) 1)
WAL T AM 44 (M2) {HTE M3 B 35 12 o I I 25
5, DXM ZH 7 A3 B[R] o5 PR 3 K SF- 3414 BL 41
1AM AW TR (P <0.05) , HAR e A S
K, HH5 PRE 40%F b, A& M1 B & @&
PRE 4 (P <0.05) ,{Hf##E PRE ZH if 7 e Z= K1
FIRaAR S, HE M3 B E 2 F KT PRE 4, Hik
mk4,
a4 AR E]E Y LI R R A T 25 2R
Table 4 The result of serum estrogen levels of rats
in each group at each time point

L HE R R E (/L)

4151
M1 M2 M3
BL 41 147.93 £35.62  147.93 £35.62  147.93 £35.62
AM 41 148.74 £40.33  140.01 £28.46  126.64 +69. 12
PRE 41 36. 54 +20.40™ "™ 86.93 £10.41™" 130.85 +18. 95
DXM 4 93.13 £31.27""° 91.77 +33.14™" 98.83 +10. 58"

7:a:P<0.05 vs BL, aa:P <0.01 vs BL;b:P <0.05 vs AM, bb:
P <0.01 vs AM;c;P <0.05 vs PRE,cc: P <0.01 vs PRE

2.5 IiEEFBURRR A L

2.5.1 I PINP /KRR 5 . 704 B ] 55 L
AM R9IM3E PINP 25 R K B 2 5% (P >0.05)
11 PRE 201, 76 45 Bsf 8] 2 B 000 PINP 7K 347 B i
T, HB T R )R A A 4 (P <0.01)
I DXM 4H( M1 M2) B I0LYE PINP 255445 BL 4101
[F]ERHE) A AM 235 T0 A & 22 5% (P > 0.05) , {7
M3 s TR S A AM 2H HA G FE X (P <
0.05), Hikngks,
F5 ALIFUIE RS A G PINP K25 5
Table 5 The result of serum PINP levels of rats

in each group at each time point

1L PINP ¥ (pe/L)

il
M1 M2 M3
BL 4 202.95 £32.17 202.95 £32.17 202.95£32.17
AM 4 220.16 £139.04 235.74 £89.98 179.93 £108. 22

2089.23 £1623.61° P 1546.88 + 644. 68" "
220.89 +92.82° 483.36£225.82"

H::a:P <0.05 vs BL, aa; P <0.01 vs BL;b:P <0.05 vs AM, bb:
P <0.01 vs AM;c:P <0.05 vs PRE,cc:P <0.01 vs PRE

2.5.2 I B-CTX KA ZE S . AM 4l v, 17
B-CTX FEA B S A B I8 (P >0.05), H Y5
BL AHIE (P >0.05), {H/Z, 7E4 B[] fi 7, PRE
ARG B-CTX F8br¥ W ik im T AM 41F1 DXM 41
(P<0.01), /&% DXM 4 (M1 . M2) 5 BL 4.,
AM HTCHA 225 (P >0.05) , fH 2 HAE M3 i ja]
DB ST BL 44 AM 40 (P <0.05) ., EAkins:
6.
R 6 AL REE I LG IS B-CTX Kl
Table 6 The result of serum B-CTX levels of rats

in each group at each time point

PRE 41 1410.33 +882. 40 ™
DXM 4 258.70 +139.42°°

1 B-CTX W (pe/L)

]|
M1 M2 M3
BL 41 20.77 £3.40 20.77 £3.40 20.77 +£3.40
AM #H 25.24 +16.42 25.93 +11.06 19.92 £10.95
PRE 41 144.68 +73.43* " 238,33 +168.01°* ™ 176.90 +52.67™*
DXM 4 29.58 £21.04° 2413 +11.58° 57.36 £26.63" "

H:a:P <0.05 vs BL, aa;P <0.01 vs BL;b:P <0.05 vs AM, bb;
P <0.01 vs AM;c:P <0.05 vs PRE,cc:P <0.01 vs PRE

3 he

OP 2K H GC MREIfER , BT GIOP & 1%
RBRL 2 I B TR A RN A B A M s e A2
PEAE T B E Y — ol B AN R IR |
MRH GC Mt 4F 5, A M 174 (B3 g
Wl GC SR HE GIOP KRB A ) K
GIOP BF5% 1y 36 A, BEAEXT GC 2520 i 5% % B,
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1AM 41 (P <0.01), [A#E, B C2A KEVRIE
IR cC py s, R g m ol Kk Gk
12% ~14% ' AT h R B, R4S PRE g
BRI BMD (H AT LA H M3 B} PRE 415 AM
M2 T4/, SZ AP R, & DXM
T HESHE] e hn 45 H: BMD 5 BL 4 TCH] 25 7
(P>0.05) ,fHJ2H5 AM 41 2 7] /Y 22 55 0] i n &
F(P<0.01), FHHLZM, N M2 JF4G, DXM 2H A9 E
HE BMD EE4KT PRE 41, W& Z R0 22 55 A 4e it
FEX(P<0.05), 37E M3 i, 2R NI (P <
0.01), HRETCH,GC MIVEFFFEmT ) 58 & £k
EIEAE Hof PRE (2R R I290 2 ~ 3 h, T
DXM (2K 5E0A2 0 36 ~54 W' TR 258 1 I 24
BB ) 24 h A1 72 h, LLREAS 251 b 2T, iR
NI PRE S AL N 1.6% ~6.25% /L2
T, #H DXM & R T S AR A 50% ~
60% ., A HZ LG , PRE 20 A0 1A P9 T 38 75
HILTFR 0,10 DXM 4 NWABAH 2 25% ~40% , H
K, DXM 2 ARG, &5 iCh PRE, I 5K
A DXM e [F MR T4 s te, M5 OP it
2, BOXTTHESE DXM 415524 PRE 41 8 0 ™
HEFEHNZ—,

REFEAT SCHRARAE , GC P AN [i) i 5 i 532 M M e 2%
TENBOPER " BR LA R GIOP S 2 ik
B 25 5 T e S MR KA G hERE
PEMHF GC AEHE S, GIOP K BB R s (1 45 5 AL
P ASHIES [ X 3 R A AT T e, #F5T LA
TESE, GC XS R 2 GIOP H B — 4~ 8 22
BLHR KR ] GC AT I i o T T R
PR, S SO0 IR R B0 R A s | i
BRI IR PERRAG MR B P AR PR 45 A B

H /D DL AR B R 0 7= A R B EA
FEO ) TRVRE M, R T LA T R A T
PERUA T BV, 1 ELRERS AR Al B WA, 224
PR WA 2, W BB B A B AT, B i
PRI TR, GC - F80HE Bisi b il fE -5 H m R
SR e ARBFSE T & 3, PRE 41(M1) &% DXM
ZH(M1) 75T 15 BREs AM 200 B FR&(P <0.05)
{EFEE A #3E, PRE 41 (M2 M3 ) Ay R K SF
BAARTE E M3 IS AM HE BB 25 (P >
0.05) , 1] DXM 20 £ B[] i i) WA 227K — B4k
TEfR/KF (P <0.05 vs AM) . F351, o1 THERCR 2
PEEFEAEREE NN, 750 E R AT
DU e 2R K ZERFSE TR AT LUK B, PR R
T (ML) B FEEEA T (P <0.05) ,Jf
FLANMER 2 KE—FE  PRE 41 (M2 M3) i S i
WA BN (P <0.05) , 7 DXM 28 (M2 M3 ) | ¢
B EAR T DXM X 3R 9 52 i 2 A
Rl R AR S 3R 4y GC BATH AL LA i Py 5
GC Wb Al b 2 T, PRE T Fiw) 3, vl g8 FHL
XM GC I AR BEAE HE S 1 IE Y, 5
PEHEBER LR R T B G = R4 Bl iy
RORAS BN E N 5 (HR | G T T A 9 24 Y i
GC 3@ I is b, BEAESORHE s |, A= 3
A GC iE N k=R T ARl (HPA) #ll
PRI 0 W B S B8 R g T T
DXM #if] HPA %R & PRE 2 ~2.5 /57, R
& DXM 41#1 PRE 4z A TG 11225 (02, DXM
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