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[WE] ABp HRE BERENEZBAAREHS RIS F HER BRELDRNETERREH
BMEWHAEL. HE A3 H3~4 A8 Wisar B KR, IS ME XL AH (Sham) . Z 2
AA(Orch) FEIL + BMEEHA(Orch+ B, EEH + BEEH(Orch+ T),FIAMHF T HEFE 18 wo &5
HI A Hologic QDR-2000 + DEXA M B X MR B H HESN BB EWNBEHE. AFLEI% 14,13 d
5 3,2 dATEPENARIT , K R AL FEBT B4 I 34T T 0 E, B8 3, o) Bt B A2 M0 AR B 3 S AT BB ke 3
HMEHAYAE RARESHBEM. 48 OchHKR I8 w/FEH KBFH HES BREERN
BEHEENTE,S Sham AL B EREEEH(P<0.01), Orch+E, AKXKEN 4 M EUBSEHEIBR,
B Sham A XEF Orch AR BFHN B I RERE S EMES/DRBES Sham H BB (P
<0.01), B/NESBREWMM(P <0.01);0rch+ E, 1 Orch + TH KR S H S 2 B E A Sham H K
F;Orch B F AT ICAKE 2% . & ¥ R % BFR/BS.BFR/BV 1 BFR/TV ¥ N (P <0.01) , L%«
BRUMNE/NRERBEEARBOES/MERKEEAREIEM(P <0.01);0rch+ E, fl Orch+ T4
ARHNEDNESBERFE Sham KT, &it B EXTHEETOHNEZEAKXROBHE RIS H
MEIFZEAKRERALNER. BEEXNEEARKEBERAENEFEBREEENIER &
HEARNERTENEEERNEM.
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Intervention of estrogen and androgen in osteoporosis formation of orchidectomized rats LIU Hong-
guang" , OU Pinzhong®, WU Boyi®, et al. Department of Orthopaedics, the 6th Affiliated Hospital of Jinan
Medical College , Jiangmen 529000, China

[ Abstract] Objective To study the changes in bone mineral density (BMD) of lumbar spines, femoral
neck, trochanter and proximal femur, and bone microstructure of femoral neck in orchidectomized rats with estro-
gen-and androgen-osteoporosis. Methods 39 male Wistar rats, 3 to 4 months old, were randomly divided into
four groups of sham surgery (Sham), orchidectomy (Orch), orchidectomy + estrogen {Orch + E,) and orchidec-
tomy + androgen (Orch + T), and raised 18 weeks under the same conditions. BMD in lumbar spine, femoral
neck, trochanter and proximal femur for all rats were determined by Hologic QDR-2000 + DEXA before sacrifice.
All animals were Labelled with bone fluorescent reagents at 14/13 days and 3/2 days before killing. Plasma of all
rats were collected to determine concentrations of estradiol and testosterone by radioimunoassay. Left proximal fe-
mur stripped off soft tissues was embedded in methyl methacrylate and sectioned, and then bone histomorphometry
of the femoral neck was performed. Results The BMD in lumbar spine, femoral neck, femoral trochanter and
proximal femur of the Orch group decreased, with statistic ally significant difference, compared with the Sham
group ( P < 0.01). The BMD in the same parts of the Orch + E, group was the highest among the four groups, but
not significantly different from that of the Sham group. The static parameters, such as percentage of trabecular area
(%Tb.Ar), and trabecular number (Tb.N), in the Orch group decreased ( P < 0.01), and trabecular separation
(Tb.Sp) in the Orch group increased to that in the Sham group ( P < 0.01). All static parameters in the Orch +
T and the Orch + E, maintained at the same level as that in the Sham. The dynamic parameters, such as percent-
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age of labeled perimeter ( % L.Pm), BFR/BS, BFR/BV and BFR/TV, in the Orch increased to that in the Sham
(P <0.01). The bone resorption parameters, such as osteoclast in trabecular area (Oc.No) and osteoclast in tra-
becular perimeter (Oc.No/Tb.Pm), in the Orch increased to that in the Sham ( P <0.01). All dynamic parame-

ters in the Orch + T and the Orch + E, maintained at the same level as those in the Sham. Conclusion Estrogen

or androgen can restrain the high bone turnover and prevent osteoporosis in orchidectemized rats. Estrogen has an

important role in accrual of peak bone mass and maintaining bone mass in male rats. Androgen possibly plays a

better role than estrogen in maintaining bone microstructure in orchidectemized rats.
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1. sl 5X R

P 38 R 3~4 AR Wistar KR (T MHEZ
Besh L% ., 5 B iES 2000A045), A E
(240 + 10) g, A ERHIN 2 4 H: B EZH4A
(Sham)}10 R ;2 ILH (Orch)9 R E 2L + BB E
#H(Orch+ E;)10 B ; £ 23 + B E A (Orch + T)9
R, eMENERF2wvETBELRE IS wiER,
B 3HKRIE S EE HZH(15 mg/100 g) IRBE T,
B BN EEEER, ARERPUHF AT
OBy T8 B, 4 5K DU 24, 5 f 245 B3 B
REI RAEEMZHEHE, 250, Sham 4
MR NN ZE R SR E2TEARYER, RSB EHE
%,

2. B

RIEHE 1 RIFHIBITHELRZE, Orch + E, X H
FHEBRE _MEHB(ELEE AW ), HZE83 X
0.36 mg-kg 'K 'AEBE THES., Orch + T HXH
FRENASFBE (T MBEXHZT ), EFE3 X9
mg- kg KR BETHES. HAWHAEXRWME
¥ o Orch A M Sham Y RIM HEBHW EXMET
HEH FEEIBwER, £ ARAELILME 14,
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13 RFEE 3,2 K457 KB T ST Eh % VU 3K £ (Sig-
ma, XK 25 mg-ml" -kg';0.1 ml/100g) I Calcein(Sig-
ma,5 mg-kg!-ml";0.1 ml/100 g} 1 K, LASH A WE
2WEHPIRBERNELER .

3. sh¥n4bFEF B

18w EHYWHE—F 5% ERHLZH (15 mg/
200 g) REE T Lo SR M 4L FE , W 4E 1L 2 500 g B8 .00
15 min, P B HIME - 0CHEE, FRE, MTRE,
Ry L ARE LBEMSERALR, B THE™R -
BEROKREMBEDEE,24 h G 70% 2 BB
K, ACIKFE R, BT HHLTRERT,

4. KW 45 B

WHEE.SAKREKE 1 K, RESHLBRE
X RBAAEREN,

(2)BMD: & A Hologic QDR2000 + (USA) X fE &
X 5 2R B 75 B (X ( DEXA) 317 JE e 10 240 O i B - Bk
B % 4K B EB BMD A&,

GrEtmE

05 M —BE(E,) 28 (T)R B &0
WE, SRAHE _ERRANEYIRREL LY
FERMEZHABRARE>, B _EAIMALTR
EZPH4.0% ~7.0%, RBFE RN 8 pg/ml, E/HHL
RERER I 6.0% ~12.0%, REEHN 4 ng/ml, ¥
A R SN-682 BB R v 1T BER ( LB
BN ARAR)

(HBRBEIFARGHEASAESHRENE

WEMBES EBRAENMET 0.5 cm A £1K
48 (Bushler LTD.USA) 4 M , #5 it B 85 % 5 IR
T 45 BR 3B 40 AR B Sk FIOML R () 0 22 58 B BB A, 6 B AR
BEATHEBRE. MEIREAE T 0% ZEEE
24, REHERK, HLBE ABAYARESEFL
M, AR R KRR Y A P (Leica 2155 &,
Germany) ¥ O 37 AR A 4 5D B 8 pum BB K-
MSsum WHEHR (B - BE . H&£45%), HAs1E
BB F 1L 2 7 R B ( Stereology KSS Computer Engi-
neers, Magna, USA) B & , # Lil*1 9 7 2o Xt B B A i# 4T



http://www.cqvip.com

FTEHESRHENREE 2003FS5 AF9EFE2M  Chin J Osteoporos, May. 2003 Vol 9,No.2 99

BB A KA 1 mm 4 B89 4 mm 15 B KN AL R
FHHASESHREUR MR EHE. XBHEAFX
FH Masson-Goldner Trichrome # 8 ( ‘& # %l Masson-
Goldner Trichrome ; Poncea Fuchsin Stock ; Phospotungstic
acid-orange G;Light Green,Sigma 7y &) ) , #4785 B 40 g
. HERESHEZ & XATEAR REK[5].

5.8 ik

B 088 (5 A SPSS 8.0 {4 B AT it AL B .
AT EFHERR, FEFELERA THRR, FEAS
FHETREREHEA RENEEFEHIESZHER
L8

& £

1. RE FHKRIELAIIEHRELERILE 1.

FHRKBAFT Y E LN EES U B
10, Sham 4H KB AR EF ¥ M E L 112 g, LA Orch +
E, S hn i /b, b {08 0 20 g, 5 HAh & H L
ERERBEH(P<0.01), HABKEMEERME

BEXMEEM .
1 SHEAXBRXRIEHEEGRs.0)

HY AN ERARHE Ab FE B E Wk EE
Sham 10 278.30 £ 19.69 390.60 + 24.49 112.30 £ 32.25
Orch 9 287.56+ 18.75 381.67 +23.82 94.11+21.84
Orch+ E; 10 283.60 £22.31 303.80+21.18* * ** 20.20+27.87** " *
Och+T 9 284.00+23.19 386.44 +20.24 82.44 £ 25.57

HF:50ch ¥, P<0.05,”
*P<0.05s."*P<o0.01

*P<0.01;5 Sham A LB

2. MM R BB R e R LE 2.
Orch AW E, M1 T WK, TH E, BKEHE,
Orch + E, AW E, B H S HAMNERE, FHEERH
BFREH(P<0.01),0ch+ THKME, M1 THRKT

Sham A ,{H XSt ¥ER (P >0.05),
3. KRR EHEHAMERRBITETFEE (g/cm?)
% 3,
£2 MFEE M EMEEHREMEER (T s,nmol/L)

A 5 ik E. T

Sham 10 0.948 + 1.464 7.076 £ 5.517" *
Orch 9 0.257 + 0.492 0.007 £0.004" *
Orch + E, 10 2.518+0.971" 7" 0.006:0.004"*
Orch+ T 9 0.466 + 0.881 3.806+2.599" "

T - 41 8] B 54 B Mann-Whitney JE2 38 ; 5 Orch A HLE,
TTP<0.01; 45 Sham S, P<0.05,"" P<0.01

Orch ZH#) BMD B 1K, 5 Sham 4 L3 LW
33.8% , Neck ¥ 7> 29.1% , Troch (¥ [& ¥ ) W >
29.3% , Pro-femur ¥ 7> 30.1%, 2 R 5 & ¥ #
(P <0.01),0rch A/ BMD 5 Orch + E; 4 .Orch + T
A Sham A HENTHUNERHY AR EE(P <
0.01), K EMBERRIENH T REAE
o Orch+ E, A KBRMBFEEMERT, L Orch A7E
Ly.sNeck . Troch #l Pro-femur {77 4 51 3 i1 38.5% .
38.1% .33.9%f131.2% (P <0.01), & Sham A LA
e, £ Los.Neck.Troch Ml Pro-femur 3B\ 4+
FIEH 7.1% .12.6% 6.5% 1 1.6% , . Orch + T £
TE L.s. Neck, Troch #1 Pro-femur ¥ {if 4+ %I 3 fn
13.0% ,19.7% 15% # 1.6% (P > 0.05), Orch + T
205 Orch £/ BMD HL$,#E L5 Neck .Troch 1 Pro-
femur ¥ 7 5> B 3 40 29.3% . 22.8% . 22.2% Fl
30.1%(P<0.01),

4. BEIMEBESITREENESR

(HBHAESHE¥BESBERERILE

£3 ABARHESANEERRBEFELER G2, ¢/cm’)

4 5 ] % Lqs Neck Troch Pro-femur
Sham 10 0.2208 +0.0186" * 0.3193 £0.0648" * 0.3046 + 0.0422™ " 0.3146 £+0.0335" *
Orch 9 0.1461 + 0.0439" * 0.2263 +0.0529* * 0.2153 £0.0519" * 0.2199 +0.0482* *
Orch + E, 10 0.2377 £ 0.0258" * 0.3654 £0.0361 " 0.3258 +0.0400" * 0.3197 £0.0346™ *
Orch+ T 9 0.2067+0.0215" © 0.2933 £0.0403 " 0.2769 + 0.0481 " 0.3146 £0.0534"

T« 4 @] B 86 {# Al Student-Newman-Keuls B8 ( T %R ); 5 Orch HHE, " P <0.05,° " P<0.01; 5 Sham A .8 ,* P<0.05,* * P <0.01

x4 FUHRBTFFALHSHEEBSZH(HR 72 5)

#H %) Lk Th.Ar(%) T b.Th(zm) T b.N( # /mm) T b.Sp(pm)

Sham 10 42.274 + 4,309 " 116.629 + 17.136 3.646 £ 0.249" * 158.667 + 12.645™ *
Orch 9 22.657 +3.206" * 111.157 + 6.404 2.048 £ 0.354" * 388.025+ 73.747* *
Orch + E, 10 41.018 +3.588" " 118.308 + 17.747 3.367+0.478" * 185.102 £ 39.790™ *
Orch + T 9 45.790 + 5.320" " 110.083 + 12.149 3.832+0.501" * 157.815 + 34,253 *

H:5 Orch AHE,"P<0.05,” " P<0.01;5 Sham 4 H%Z," P <0.05,"* P <0.01
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Orch #4 Ml Sham & L3, B/ N R E M E 2 F 5
v 46.4% BN REB B 43.8% , B/ NRITEE
MM 144.6% o Orch + E, £ .Orch + T4 Lt Orch ZH
BAREA? SN 81%.102.1%;:; B/ MNEWE
B0 64.4% 87.1% , B /N 4> B8 B 4y B
52.3%.59.3% . R BFBEMH. Orch+ E, . Orch +
THAS Sham HEZHHUEERF LB ¥ . Sham.
Orch+ THA S5 Orch + E, A F /P REHME I ZH
MENREEEARBHEE, T INREHBEREBL
i3F <F 21

Q)BHAESIHBEFSSEEIRER, £

Orch 2l 5 Sham tH LB, B RIEHE M B R
WHEHRHEHE A S ,? KAeRICAKE 28 m
124% , & & iL % BFR/BS, BFR/BV #l BFR/TV 4} %
BN 437.6% .239.9% .240.3% , X R BB B EFH.
RFEF BRI A S B Oc.No 1 Oc.No/Pm 43 i X
131.9% .115.5% (P < 0.01), Orch + E, 1 .Orch + T
S Orch HHE . R EXBHWE KR (%L.Pm,
BFR/BS, BFR/BV, BFR/TV ) #l & % U #§ % (Oc. No,
Oc,No/Pm) B B FEfK (P <0.05), Sham #H Y5 Orch
+E,  Orch + THHE . RKEBERSEI TR IK
SEHEFEITER

56
k5 FHRBTIBANESHE¥IZSHRERE(T+s)
. o %L.PM MAR BFR/BS BFR/BV BFR/TV Oc.No Oc.No/Pm
(%) (pm/d) (um/d” 100) ( % /year) (9% /year) ( # /mm®) # /mm)

Sham 10 7.566+3.616" " 0.346+0.092 2.674+1.385"" 13.708+8.097" " 4.196+2.473° " 2.137+0.612° 0.155:0.050"
Orch 9 16.950+4.604"" 0.800+0.279 14.376+9.187" " 56.312+12.248"* 14.28+4.914"" 4.956+1.254" 0.33410.095"
Och+E; 10 5.795:+6.851*" 0.555+:0.424 2.745+2.695 " 8.752+8.454" " 2.553+1.225" " 2.258+0.793" 0.15510.057"
Orch + T 9 4.034+£2.370"" 0.422:0.140 1.580+1.440"° 8.620+7.150" " 3.188+3.740" " 1.678+0.478" " 0.108+0.029" *

¥ :1)BFR/BS,BFR/TV i@ i F R B B #42 , 0c. No, Oc. No/Pm E i BB FE RS H E5;2)5 Occh HEEE, " P <0.05," " P<0.01;5 Sham 4 k.

®,'P<0.05.""P<0.0l
it it

1. MEEMEZEZAARMW TR ERANESE
X

LB P M BERETHARAGER LRTE
B L A A V) T KR B R SRR SR R B kLS
HEBESERRELRRSIYART, TR RN
BRETHAKRBRMHEE ™., 2HEALFHEST
Orch#H (P <0.01), MEMETHAMERKES
Sham X ER. LRKA3I~4 A HR,.H
EHIEA KK X, 8 8 X BT 25 9 U 8
R ERL S EAEBREEN KRB EEN
EH ), Orch + E, £ N7 F 8 30 % /5 ok B 4 3 14 3% fin
HHEMAH B (P <0.01)0FE 1, FHABEHE
FEEMEHBOMSER, LR EEWE H—
ERE LR MAMIERLIER,

IR EVABREEMEAAKREM L. Neck.
TrochPro-femur 4 M ERAV KB HEH Och AHEH
(P<0.01), @At Lt Sham £ Orch + T 444 ¥ 40
MEE(P>0.05)REIFEAUMREBTFEHIM
WIMHE , WERSHETEmS ., REFTHFGAHR
ESHBESBERXA . ARABREETEEES
B2HERPIREBVELE, FPIREEBEBMNTNESH

AR R R Sham 4K F , 3 Orch 4 & 3%,
BRI EEBL T, HS Occh + TAHM KB /N
HEESEMET NEREBAETROBE, 8R4
BEEAMKHBEERE 4, Orch + E, AR A KR
WEA . B REMEEHREB IR T #ZE Sham
HAKE(P>0.05)DES RAEZLLARBRNBERE
B ENE, KEANBERREEERES
MMM R, MR B R MRS, B4,
B FR AR 0 B 40 BB RR RN 4 2 T 4 R A R )
A F 5 F 14357 & (OCIF/OPG) . OCIF/OPG @it &4
HAC 0% B 48R4 b A F 5K & R & Bk (ODF/
OPGL) 3k 3% 4+ 1 ] Fn BHL. BT X Bc 09 {5 S 1538, AT
0 65 00 B 4 A BRI 434K 10) | R) et 0 38 R R 4
MAKMEEZE EdREHARTEHAREFR
ERSBREOMEHESTHRGENE, RERBSH
WA S 4, FRUBREREmS 2
AKXKBMEBERHR SARFHLEHEE,

FAHh, BEECE X F B R 5 01E LA E B R Uk
AR HEEERWIERAENESR, ABRREETH
AKRBMEBEFRBGEMEY, TRERHMEN
MEEAFBTENVEATELERF S S WO INEE
BOAHREMREBEURMEFSBOERAE,
BEMRBEEMAER, BERBES", B
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HENHERBROBTREHRENERFEEEEE
B .

2. BUEMEZAKRBH TM ERNEMNE
X

LRERER Orch + THKBEHMIE T KFES
Sham AL ZEF (P >0.05) F 2, LR KTk
B4 0 W8 BE A B0 Sham 21K (P > 0.05) , BB BE K
Xt KRR ENERFAMITILN R ILIER . Orwch +
T4 #E L,s.Neck, Troch f1 Pro-femur B B 25 B & AI
WEEAU Orch + E, A, EE L Orch + E, H{K (P >
0.05)RF*3. ERBERUBEBE I ETEZENTHAL
Orch + T# 1 Orch + E, A ZR /N, RHBEHEX
BEEBBRNER TEANBEEEAR, HEER
BREMENIEAG.Och AN BHEREE, BRI
KTFBEERMSBREEZR, KHBREOIIEKE
FEHAERK AN SREREEEENANIER. £
REVBEBHARANABEMEZE(AR), XX
AREAHR, EHEXRENRBAMRNOIEFAREE
gL, BN BHMPEH 5 oif JFBE, AT K2 AL
M (T)¥ 4L} S Z 8 (DHT) ,, DHT Xt AR B A Fig
MEEEMNN BEBEXETUEASSHRP S
EABMETRERE . RESHEREZEHEA.
MREXFHFARACFEER R ZE, BHE
MHEHRAEEER EMETRER , B RE
TR, FR YO MU, B, ERAIEHEE X
S0, T K645 BRI BB AE R B TE M, BT L R AL
ER B SRR/ SR 2 8B AR TS e
FEHZ—. BU4LAEIIHEEXHSISHER
Orch + THH B /MR ERE 7%, B/NEEH I Orch
HWEM (P <0.01), B/ DNRGSBEBERE /NP <
0.01). EEMEETHHAMNE INRERESE.B
IEEAAGHENRESGBERET MBS, B
HoEMETRELENERE R KA B R
B MARBTEAWENEF. HULETRERE
MEFEEER PR EREZEEBE S X
REBKHXRI,
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