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Abstract; Objective To observe the protective effect of rhein-estrone, a novel hybrid compound of estrone
and rhein, on the bone quality of ovariectomized (OVX) rats and its estrogen-like effect on the uterine, for
evaluating its anti-osteoporosis activity. Methods Forty-eight 6-month-old wistar unpregnant female rats
were divided into sham operating group, OVX model group, estrone group, rhein-estrone groups with high-,
moderate-, or low-dose of rhein-estrone. Rats were ovariectomized in all groups except in sham operating
group. After a 24-week drug administration, rat bone mineral density of the whole body and the spine, bone
mineral content ( BMC), biomechanic proporties of the femur, contents of hydroxyproline and calcium,
morphology of the distal femur and the uterus were examined. Results Compared to ovariectomized model
rats, a significant increase in BMD of total body and the spine, BMC, maximum compress load, maximum
compress stress, contents of hydroxyproline, and bone volume of the trabecular bone were observed in rats
treated with three dosages of rhein-estrone (P <0.05 or P <0.01). Except for low bone volume compared to
that in estrone group, other parameters were not defferent. The weight, diameter and endometrium thickness
of the uterus in rats treated with three dosages of rhein-estrone were significantly less than those in estrone
and sham groups, but were no difference compared to those in OVX model group. Conclusion Rhein-
estrone significantly improved bone quality of OVX rats in the range of experimental dosages, as did by
estrone. But its stimulating effect on the uterus was far less than estrone’s.
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LL1 ARRFERN . KER-HFHELLRE
HiTAH. BBMWWAERTWERHA  L-BHE
B B % & Sigma A7),

1..2 LRz .6 A Wistar BEHE K R KK 48
R aYEARFHEZEFE¥RERILRHY T
LA (FRES :SCK-( % )2002-001 ) , fk & 260 ~
300g,

1.1.3 FEMBREE:- NE X HEEFTEMN
(Lunar Prodigy, 3 E GE A ] ) , B F 77 844 Kl ik
1(5543 %, % H Instron A7), E5 45k EH
(UV-1601 , B A& S ), KGR F Rl 4 6k F it
(WFX-130, b s Al - A (U2 A H] ) , BRI YI B HL
(Jung K, 8 H), A ¥ B W% (CH2 &, B &
Olympus) , BioMias 2000 E{R 7+ #7 AL B R 4 (W1 K
FRBHR) o

1.2 ¥

1.2.1 sl EENBIRAYTH: 48 R K
BN e 4, BH8 R, 25 hBFEARA
(Sham) R4 (OVX) MBI B4 (E) LC A&

#H(H-LC) . HEHA(M-LC) KA RL(L-LC) .-

BHKBRZBRMG, BMEFIA T E B
SR BRFARAIURERINEF /NI AR, N
BAFBEHO0.2 mL(16 7 U/mL) &5, {08
R¥EF, REEZ v REARRAF AEFXH
MEELLE LR RRTNRE L. RE 1w
FHTHAS, EAL THEBE 1.0 mg/(kg - d),
LCRAEAMBADFIA T REABR-HE 1.0 mg/ (kg

+d).0.5 mg/(kg - d) #10.25 mg/ (kg + d) , {F FI B
¥4 0.5% CMC FER B B, B2 1.0 mL/
100g & & ,Sham H #1 OVX HA FERHBR, 5F
BRI REERABRGNE, FEEH 24w, U
Sham 41 5 H V33 & 8 R in v 35 5 H b & 4L B
BAR AFT(2223)C , H3HEE 30% ~50% #)
HEAEP AN AEHRELRHY P OREN
P i AL KL R FF (3F A E S SCSK ( 3T ) 2006-
003),
122 BEEMNR R 24 G, KREZBK
B MENFRGRR L, W X HEBEENL ST
WAL RENEABRLEGREEEEE
(BMD) fi2 584 & & (BMC),
1.2.3 BEAEYHZREMER . ABESRNE:
MEBEER LRRR BREMBE #T=8E
iR E, 28 2 5. 5% F 6 mm/min, B 7 200N,
B ¥E 20 mm, J 5E 1 KL S GG S ¥ B R
WEAYH%E WERRGRE, 2B B
B BEZEEER,100C KB &4 T2 6 ml/L HCI
K% 12 h, @ pHEZ 6 53 5] 1000 mL &K
hOEEKER, B3 ul KBEEE, 508k
B3t 561 nm AL R EEE AR L IERE
MERKE, BEMEREIER = KBBREHER
W x 1000/8 S E x100% ,
WERBKBEER, KIGERTRESENRE
HUBKBBEC B, BHEENTE = KBK
Ca’* ¥k ¥ x 1000/8: 5 & x 100% ,
1.2.4 RETHEESFWE RAMRE, AP E
NABRTEESSE TR TR (3:1)# T REE
B Y Tum BY H, #17 Von Kossa Yo,
B /NR B AR B 5 4 ) 33 B e AR
BHERT 3 mm FTENENR, 2.9 .53 JiE
BB F AL, BioMias 2000 BB it B R K
2B/ NR B &R,
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ARANEEAALYE lom A8, HT 42 £ RF B
BREFR(pHT.2)PEE, AESE, BE L
K,EEHX Sum, #47 HE e &8, X BT ME,
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2.1 WARESRAEAEE BVRTENRE
/NR BT

OVX Y2 GRHHEEEE . BFESEARE
NEEELY Sham 4 H Y0 B [EK, 4 4 24w J5 , H-
LCM-LC L LCHE SR BEHBEE BV &EE
EEENRAEHHEETF OVX H(P<0.01);3
MIgHLERAREEE BV HESES Sham E
HEHBER(P>0.05) RENMREXRFHEKT
E.Sham 4 (P <0.05,P <0.01) (% 1),

k1 KEABRBFEMKREEREAGTLTBHOEE(215,n=8)

@9 é%%%}i %Hﬁﬁlﬁ LR BRAE/NREKER
(mg/em?) (mg/cm?) (BMC)(g) (BV)}(%)
Sham 159 22 162 £5 8.920.3 33.81£5.01
ovX 143 8" 134 £ 159 7.910.8" 10.82 £3,08"
E 154 +87 153 £ 13Y 8.5:0.7 27.63 £10.19%
H-LC 152 249 156 +9% 8.820.4% 18.97 +5. 502
M-LC 157 £5% 158 £11% 9.2:0.7% 19.22 £4. 609
L-LC 159 £5% 166 +10% 9.6+0.5Y 18.61 +4.99%

#: &5 Sham A K,V P <0.01;5 OVX H#8 1,2 P <0.01
2.2 WRERBEVHESHNEW
OVX 45 Sham 4 k. B R EH B B KESR
IL F) Be A4 B 1 9 B R IR, H-LC \M-LC #1 L-LC 3
HBEKEFRAT RRXKEHMANAEETF OVX 4
(P<0.058 P<0.01) , K L-LC HHHEE o

BEF OVX 4 (P <0.01);H-LC,M-LC #1 L-LC 3
HEBEKERET BKRKEHN S BREHLH .
THRERBHEELER SEHAREHBER(P
<0.01)(F* 2),

%2 XER-BHAKERBEYNESHOEW(Z£s,n=8)

#5 BAEFERF(N) B AFESi R J1 (mPa) BAEFNH (mm) TR BB (mPa)
Sham 152.9 7.9 19.5+1.0 0. 431 £0. 031 0. 042 0. 007 1172.7 +61. 4
ovX 128.4 £11.7" 16.3 1.5 0.411 £0. 056 0.041 +0. 007 1031.7 £64.6"

E 147.6 £9.2% 18.8 £1.2Y 0. 426 +0. 034 0. 044 +0. 009 1151.2 £56. 19
H-LC 140.3 £10.5% 17.9 1.3 0.424 +0. 034 0. 042 £0. 004 1094.6 £37.7
M-LC 140.1 12,39 17.8 +1.6% 0. 428 +0. 065 0. 047 0. 009 1093.2:76.8
L-LC 144.4 +15.3% 18.4 £1.9% 0.458 £0. 050 0. 045 +0. 009 1142.4 £88.1%

. 5 Sham A 1,V P <0.01;5 OVX @ #ilt: ¥ P <0.05, ¥ P<0.01

2.3 HARBREEMER . BEGSENEW
OVX A1 5 Sham AAM L, B EA MRS EW B
f&,H-LC.M-LC.L-LC3 AEBEMSENHAE R

FOVX4H(P<0.05),5E 4 Sham AL B &
%, E41# H-LC M-LC.L-LC A B8 BHE R E
ﬂ9§ Sham iﬂﬂ(qz(ﬁ 3)0

£3 XER-HEBEIKERTRMER BETRBMOBE (25,0 =8)

L Sham ovx E H-Le M-LC L-LC
Hyp (%) 3.48£0.23 3.06 £0. 15" 3.31 20.13% 3.46 £0.41 3.30 £0. 13¥ 3.35 £0.10?
Ca (%) 20.79 £2.81 18.77 £ 1.46 20.72 +4.69 21.08 4. 60 20.36 +2.43 20.89 £4.21

. 5 Sham 4iM M, P <0.05; 5 OVX 441X, 2 P <0.05
2.4 WREFEHREMH

OVX 415 Sham AL, BHETMEALF
BEHR . TEAHEE . FENEBEEH R/, K
HHBES, AN FEERGLH BET Sham 4,

EHFEER . FENBEEE . FENZREEY B
Rk K, FEERGHBH M, HLC M-LC
MLLC3MFEER. TEER. FTENREE. T
EIEEEHEMKFEH(P<0.01),5 0VX A%
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HRERIHZMLEABER (R4 H1).
BA KIRAR-ME IR K RT3 0 MMAE (2 25,0 =8)

a5 FHE FHEHE T8 v B T WL PRI
(mg) (mm) (mm) (mm)
Sham 490.6+77.6 2.070 £0. 100 0.618 £0.037 0.115 £0.015
ovX 107.3 £22.4" 1.030 £0.087" 0.237 £0.031" 0.090 +0.010"
E 480.3 £35,9" 2.148 £0.239" 0.694 =0.097% 0.146 £0.024%
H-LC | 100.8 £12.5% 1.046 +0.097% 0.240 0. 042" 0.089 £0.009%
M-LC 112.5212.6" 1.024 £0.110" 0.224 £0,023% 0.088 £0.012"
L-LC 97.829.6" 1.034 £0. 124" 0.225 £0.025" 0.092 £0.012"

i % Sham MK ," P <0.01;5 OVX HlHIIL, P P<0.01; 5 EfAMIL.” P <0.01

3 it

DSl H-LC
ovx M -LC
E L-LC
e

M1 OVX,H-LC M-LC # L-LC i 55 Sham 41 .E 4 H F 5 %] B # 45 (HE x40)
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TEER KRB ERESN, BREQER
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B R— AN, A HRTREE . BEYh
FERTERBE L, BEYE UL b B R AL R
HEFRENEEE. KT ARMNE LC,HEAE
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¥OHERBESHBMAZ AXAEER KA &
LC MM EA Rk B R B BB E, RR3 /M
B LCIHBEEMB EMERBNEE I, KAE
LC B & BTG,

BRI A ARAB B, & ERE LR, RY
WwROLE)FHT R, ERFERPFHTLH
HESEK—&", REEEERPHEERLS,
R—MENED WRANMEE A2 SEHE
B REM. RENEERAREMER A8
HXBE BRETYRIABRRTRHERN M
REMPARBRERNEFHR. BHSFRME
BREBRMHHALERRTERE " WEBHEM
BAVEED, WERREEEn, FRERR. &
LRERETEMER, ARFRMERBER, 3
FifiE LC MMEMBSRERSEMERREREE
BrESER, Bn LCAUKETRFIENE K,
HETYHREMRT IRER BILETERER, FE
BRE BEE S ATHGR B EIE, B SR ES
BR, SRAEBNENGWHEUEAD S,

B BT 25 45 M T LAk B 0 R R 45 B AL B 7R
BEALBERARARAFEHFERT 3 mm WH
WEDNREEA BB, EEEE , RYE RR R
MEE,LC3MAREARES MNREERET HE
PRENARENS XUHKBET FHMEHH
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