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Effects of androgen on microstructure and mechanics nature of bone in orchiechtomied male rats DA Hong-bin™ ,DU
Ning,LIN Kai-ze , JIANG Shui-ming, ZHANG Wei-bin. *Shanghai Institute of Traumatology and Orthopaedics , Ruijin Hospital
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ABSTRACT Objective:To investigate the effect of androgen on microstructure and mechanics nature of bone in orchiech-
tomied (ORX) male rats and reveal its mechanism by using the Micro CT analysis, bone biomechanics test, bone histomorpho-
metric parameter test, and total body bone mineral density (BMD) measured by dual-energy X-ray absorptiomery (DXA).
Methods ; Thirty 12-month-old male Wister rats were randomly divided into three groups including ORX,sham - operated
(Sham) and androgen(AD) group, ten rats in every group. Total body BMD was measured by DXA. Femurs and vertebrae were
then harvested at the 12 th week after ORX for micro-computed tomography (Micro CT),histology and biomechanical were
tested. Results : The administration of testosterone may reverse the decreasing BMD of total body and may prevent the decreas-
ing weight. The biomechanical values of Maximum load, Enery, Maximum stress, Elastic Modulus of AD group significantly
enhanced compared with ORX group (P<0.05). The results of histomorphometric parameters showed that cancellous bone vol-
ume , osteoblast-osteoid interface, linear extent of bone formation, mineralizing surfaces, mineral apposition rate increased in the
therapy group. Conclusion: Androgen can accelerate cancellous bone formation and bone turnover,improve bone microstruc-
ture and enhance bone intensity and BMD.
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1.1 FARBEIES SrHRAE 30 H 12 A Wistar etk
KR, i B 5e SE 5 sh A BR 2 7] [SCXK (37)2003-0003]
RfiHL 5 R (ORX 4, TR (Sham A1), HEFLZIAYT
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ZH(AD ), 840 10 H IRE 510 (378+40) ¢, (368+29) ¢,
(383+35) g, ORX ., AD 41K E7E 2% M L Z- AR T 25,
HARFARRE 1 em AL —GATYUT I, 23 T U 52 3 5 2
S VIBR . BT AR [RIRE 530 B8 H U 52 3 A B 52, H b
AR LR R4S DI 0, RIF 1~3d TIRKER
4 000 Usd WLyFEdids . SEILER (BRI AR, #it5 .
A76515001) A FRE K fEIG , RJGHE 2 RIFIEXHAIT AR R
HEH A2, H 26.7 mg/keg?®, HAHKRTEMEKFES,
12 JHJE HOb
1.2 ARARMEIE  $IUERZE (Sigma A H] L5 :200-593-8)
FRER 1%, 43 FHA RIS 13 .3 R UIAE (40 mg/
kg) HEATTOEARIC , BUOK R Ly HEMRAT Micro CT 4347 S =42k
FOTE L, Ls MEARATB LU 12 . BUAERR&n B KR
SR Jung K EEARIY] F HLZEZE VIR 4 5K 5 wm A 55
APl F HE AR R G (@, AT al i W AL /N 254 2
gioalllN
1.3 X E 55k
1.3.1 H/NEGEHRSHENE K Ls FEACA Micro CT L
BEARERE B, FEMFI SR AT Micro CT $4#5 K = 4 45 44
R E SR BCE AT S /NG = OSSR I
REF/NRN A EHSEL

P AL B V) H AR A B T VIDAS 4 [ ShIRHG 0 R 56
b (TEE Zeiss A, LIgH O BRI AT B IESIT S
MRE B sh A SECE G 545 . 0 RUTER (MAR) |
AL R AL (MS/BS) ™AL ZE R i [3] (Mt ) | PUIF 2 PR IC T
(sLs/BS) MU ZEXRICH (dLs/BS)
1.3.2 H%EREENE 41K R0 BT7EF AT AL
I 1, 2% B 2RI e a5, BTN X LET & at
M EALFTH 5 L (Hologic Discovery A, TS JLARE
Be), BURfREMAT 253, A E N 4.8 s/em, BEE
(BMD) i (BMC) (g) /B A (em?) 7R , B R PRIk
1R,
1.3.3

BHAEYHHENE B Ls HERARAE T Instron HLL

SZESHLE (Instron : 5543, USA , & HR2EFU 2058 B0) . i
FHHE R 10 mm/min, BLEET, IEHIVEF R 04 R ) -5 42 i
ko MEUNTTFHEFR: HHKEBm (M-load) . KM ) (M-
stress) | PR (E-lastic) WZ S AERR: (Enery),
1.4 SR SN EEFRES R BB AR EZE TR,
i SPSS 11.0 A4 X B A 7 B R 3 7 22437 Fl Student—t
L
2 R
2.1 H/NREE AL
211 H/NRAZEENEE BRI, ORX 418/
BRCE D HEDWFR b, SR 2 B/ N BRI, Sham 21
AD ZHE/NREBHR B H £ R 3, /N EE SRR,
HHV AT
2.1.2 Micro CT =ZEZ5MTEHELER M Micro CT —4EZ5H4
EHEE T LG 1, ORX 45 /NRES M BR8] Bk
253 s AD 1B/ NRESHSERE, RN ; Sham 1B/ NG4S
A BOR, WA W (LA 1-3),
2.1.3 Micro CT HH 4R ORX 45 Sham 2 He 42 ,BV/
TV. Th.Th . Th.N {H %A, Th.Sp i F+ 5 ; 5 ORX 4H L%, AD
ZH BV/TV Tb.Th Th.N fEF+ 5, Th.Sp fHREIR(WLER 1),
R1 EXBRREHZESEHSHE (Xx)
Tab.1 3-D microstructural properties of the vertebrae

trabecular bone in male archiechtomied rats(x+s)

415 BV/TV Th.Th(mm)  Th.N(mm™) Th.Sp(mm)
ORX 4] 29372 0.06x0.02  2.15x0.26  0.30%0.07

ADZ 44.8+13.6%  0.18£0.09*  3.91:0.41*  0.140.09*
Sham £ 36.9+102*  0.14+0.06*  2.76+0.21 0.25+0.07*

1: 5 ORX 4 1L%L, *P<0.05,*P<0.05
Note ; Compared with ORX group, * P<0.05,* P<0.05

2. 1.4 HIESTTEFAAESEINIKX 5 Sham 4 Hi, ORX
IR R RGRICTE AR T AUE 0 ITELR (1 B R
(P<0.001) , B fL IR B [H)E 25 R o4t iH25 7 L ; 5 ORX 4 kb

Bl 1 ORX H=4r&tl st 18], H/ NS M IR ™ &, A R == 1R 2 AD H =SS B, BN R R R e B 3 Sham 4l

ZUESSR R E BN S G N 2

Fig.1 Three-dimensional reconstructed images of the vertebrae in male rats of Group ORX using micro—CT. Trabecular bone seriously damaged and has a

greater hole Fig.2 Three-dimensional reconstructed images of the vertebrae in male rats of Group AD using micro—CT. Trabecular bone structure main-

tained integrity Fig.3

structure damaged and the edge poor connection

Three-dimensional reconstructed images of the vertebrae in male rats of Sham operated Group using micro—CT. Trabecular bone
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B L,AD AR BRI BARICT . 0L m AUE Y B T
(P<0.001), HALUIER | oL aER i EWRIH BT (P<
0.05), FHBPUFERPRCEEZF ISR X 2),

xR2 BESHEFISSHE(xx)
Tab.2 Dynamic parameter changes of bone

histomorphology (x+s)

21151 dLs/BS (%) MS/BS (%) MAR (pm/d) Ml (%)

ORX #H 22.40+5.06  41.43+8.67  0.63x0.05 6.25+0.74
ADZH  40.16£9.3%*  57.20£7.22** 0.77+0.05*  5.47+0.65*
Sham £ 35.76+6.45** 56.73+6.01** 0.83+0.07**  6.04+0.68

7.5 ORX 41 ks, **P<0.001, *P<0.05
Note: Compared with ORX, ** P<0.001, *P<0.05

2.2 HWESHENZL HITETA R A BMD o
W1 25 5% IRYT R A AUR U 3 S A7 T s (H ORX 415
Sham 21 FLAEZ, 7% B W 2 R IR (P<0.001) ; 5 B3 LA, AD
P B W R (P<0.05) (ML 3) . BEFEIRYT IO, 2520
KA A BTG, AD 20 Sham 2H K BUA E 1S I ER T
ORX K BUMAH G KGN, HAH A E 2R TG 2T X
(UWLIE 4),

£ 3 AFFEIE BMD HIZE{L (X+s)
Tab.3 The change of BMD before treatment(x=+s)

20531 JAIT R (g/cm?) HIT)E (g/cm®) BMD #4911(%)
ORX 41  0.185+0.091 0.189:£0.085 2.1
AD4L  0.179+0.071 0.223+0.093* 245
Sham 41 0.191+0.085 0.213+0.084" 11.5
5 ORX 4l Lk, *P<0.05
Note : Compared with ORX , * P<0.05
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Fig.4 The change of body weight after orchiechtomied

2.3 AR BEMEDUE S . 5 Sham 41 HER, ORX
21 Ly MEMR IR RN 7 B i | I 3T I BR E IS R
M, 22 A S5 X (P<0.001) ;55 ORX 4H He#e , AD 2H Rl
e B R N B AR | e R BT (B 2 TS (P<0.05),
W SCRE (B BH S 3 15 (P<0.001) (L35 4)
3 itig

H FEBRAAE (osteoporosis , OP) & LAUE E /> | H 2H 2V s
MR ARHAE, BUEB MR L& 5 F & A S il —Fp
S B VBB B SBT3 ) B Y A | SR AR R
ST BB TR T, MU TR TEY
B s S PRI AR AT R () B 25 ) 2 i A B BAR G
BIREEFAL S B/ NG AT B A [ HED R i /N ) i 5
2, Rl BN BB AN ) 2 S B 7K 2R
PAR SIS = =g et A R = TN G ST e ) 7 S = g
AT R A E B R D, KR AR R R HHOR , &
e, B T AR RS EUE e 2 k  RSR
FEREs SRR, MR A R s i PR LK BMD,
By 1B B ERAER . ORX 4K Bl BMD F#AC[E L REMG A
&, RERC SRR A T ESBURTT G B8 ML 28
A X (H BMD YA Z B2 EA KR A frit—2

LO

i

2N

Yi2s [ADSR EARAR Y BMD FEEH, B/ INGEIKSE LT
BRGNS g, 7EdE—3 Micro CT 238 & L 16T 4
KEE BV/TV Th.Th Th.N (B34 %5 . Th.Sp EIEA%, FHE /N
PRASKL AR B/ NG B BN, Ul A A R BB B R, 2
TG B IE SR 2SS BN GS RRE JRIr ALK
FUE/NZ DU ZXRC I A AL TTARAE 3 N , $R BT R
W, B ALRER AR 44 Ak AU ERG N, R WE e
e, 2% B R e o R B OIS T AR B s
FEFEEIE T BT AR RS #SHUE T, R R pe e
TR RBRKBUE Jr2a et BB SR B S S
WA REXR, FWASIE 25 ihE F kA e RS T, X
JE TSR GE BN AT N TR,

BE A b Y SR AT W S A
TE WA 22 (1 —Fh Sl T SR S e = i A Al A
iy A T R AN A Ay 4 0, O A s v A A
PRI, B B R, B E A O, 5B B R
AN, R RN ERIAITE, BREAE R
5, BN ST AR ML AEIR BB TR M E A R B
YEVEF B ATk I 2 o B A AV T S e s

R4 EHEREMERETNE (i)

Tab.4 The change of lumbar compressive test(x+s)

215 E-lastic (MPa) M-—stress(MPa) M-load (N) Enery (MJ)

ORX #H 31.59+8.88 3.30+0.12 264.12+10.39 144.16+15.77

AD 2 45.36+7.72 ** 3.770.19 301.43+22.19** 214.30+18.49**#
Sham 21 59.30+£10.98" 6.04+1.52** 483.39+15.61** 576.38+25.37**

.5 ORX 4 Eb#E, ** P<0.001, * P<0.05; 5 Sham #H 4, * P<0.001,* P<0.05
Note : Compared with ORX group, “*P<0.001, *P<0.05 ; Compared with Sham,™ P<0.001," P<0.05
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