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ovariectomy-induced osteoporosis in rats
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Abstract: Objective To study the effect of Qianggu Shengxue Oral Liquid (QSOL) on ovariectomy-induced osteoporosis in female
rats. Methods 18-weeks old female SD rats were randomly divided into six groups: Sham, ovariectomized model group (OVX), three
different doses of XLGB-treated groups after OVX (2.7, 5.4, and 10.0 mL/kg), and a positive drug group treated with xian-ling-gu-bao
capsule (0.54 g/kg). In addition to the sham operation, the other groups were subjected to bilateral ovariectomy to establish osteoporosis
model. Three days after the ovariectomized operation, rats were orally treated with drugs once per day for 90 continuous days. On the
45th day and the 90th day after given drugs, blood calcium, C-terminal telopeptides of type Icollagen (CTX-I) in serum, bone calcium,
hydroxyproline, bone mineral density (BMD), femur bone, and the fourth lumbar vertebra (LV4) for the fracture load, maximum load
and histopathologic examination were detected. Results Compared with the model group, the middle and low dose of QSOL can
attenuate the decreases in blood calcium, BMD and bone density, decrease the level of serum CTX-I, and improve bone biomechanical
property induced by ovariectomy in female rats; The high dose of QSOL can significantly attenuate these decreases in blood calcium,

BMD and bone density, decrease the level of serum CTX-I, and improve bone biomechanical performance. Conclusion QSOL oral
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liquid can delay disease progress and treat the osteoporosis induced by ovariectomy, and the mechanism is related to the reduction in

bone calcium loss and the level of CTX-1.
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Table 1 Effects of Qianggu Shengxue Oral Liquid on levels of blood calcium and serum CTX-I in ovariectomized rats (X *s,n=38)

1M14%/(mmol-L ™)

13 CTX-1/(ng'mL™")

2H 51 FIE/(mLkg ")

%45 K 90 K H45 K %90 K

BRFAR — 3.2£0.1 3.7£0.5 345+ 3.7 41.7+15.8
| — 2.74+0.1% 2.6+0.5" 64.8+11.5" 81.5+14.3%
Al R B 0.54 gkg! 3.0+£02" 2.8+0.1 49.5+16.7° 552+ 6.7
SRR A 1 R 2.7 2.9+0.2" 2.840.3 67.3+12.5 624+ 93"
5.4 3.0+£02" 29402 45441357 46.6+ 6.3
10.8 3.1+02" 32406 450+ 8.0” 4124151

SETARALE: #P<0.01; SEMALE: "P<005 TP<0.01, FE[H
#p <0.01 vs Sham group; "P<0.05 P <0.01 vs model group, same as below table

#2 BEEMORENEMERRBESRREEMIBRK TN (X £5,n=8)

Table 2 Effects of Qianggu Shengxue Oral Liquid on levels of bone calcium and hydroxyproline in ovariectomized rats (X £s, n=8)

%@@/(mg-gfl)

BB RN R/ (ngmL ™)

=] E=N -1

A AR /mlke ) 45 K 290 K a5 K %90 K

FA — 204.1+11.1 181.8+23.0 85.8+5.6 80.0+6.9
it — 161.8+ 9.4 145.4+ 33% 65.1+8.9% 62.4+6.0"
il R B TR 0.54 g'kg™! 189.4+ 73" 164.7+10.7" 793+64" 748+2.8"

2B IR 2.7 1703+ 82 154.6+ 5.7 723428 64.7+0.9

5.4 191.0+10.6" 1644+ 81" 76.9+4.0" 722469

10.8 199.94+17.3" 174.0+16.5" 81.6+3.6" 754+4.0
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Table 3 Effects of Qianggu Shengxue Oral Liquid on BMD and fracture load in thigh-bone in ovariectomized rats (X s, n=38)

A5 FIE/(mLkg ") BMD/(g-cm *) e A fir/N

o545 R 90 K 945 K 290 K

BFA — 0.2800.110 0.258+0.214 183.6+ 6.5 166.9+15.3
A — 0.226+0.141" 0.212+0.102" 136.2+ 4.0" 137.8+ 5.1%
Il R BRI 0.54 g'kg™' 0.250+0.1117" 0.23240.080™ 153.0+102" 150.6+ 6.3
S 2B I IR 2.7 0.233+0.148 0.227+0.088™ 1435+ 2.9 149.9+ 5.1
5.4 0.25240.136" 0.238+0.145™ 167.4+ 82" 153.4+ 8.7
10.8 0.26540.145" 0.24540.073" 173.0+13.1" 165.6+13.5"

F4 BEEMORBTEINEXRE 4 EHS LK BMD s KETRIENE (X £s,n=8)
Table 4 Effects of Qianggu Shengxue Oral Liquid on BMD and maximum load in LV4 in ovariectomized rats (X *s, n =8)

15 A (mLkg™) BMD/(g-em ?) SR BTN

o545 K 90 K 545 K 90 K

TR — 0.237+0.018 0.229+0.055 335.7+19.8 305.8+19.6
it — 0.174+0.078% 0.181+0.086" 2429+ 8.1% 2153+ 7.2
Al R IR 3 0.54 g-kg ! 0.209+0.108"™ 0.205+0.096" 27324105 244.4+12.7"

s A i AR 2.7 0.20340.078™ 0.195+0.072"" 2513+ 98 2232+ 9.7
5.4 0.21340.076" 0.207£0.127" 278.84+12.1" 252.04+16.2"
10.8 0.225+0.116" 0.215+0.070" 307.5+£15.7" 27494103
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1 SBEEMORRNEIPEXREBHAREFZHFIE (X100)
Fig. 1 Effects of Qianggu Shengxue Oral Liquid on tibia histopathology in ovariectomized rats ( x 100)
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2 BEEMAORENEIPEXRIEHEBLRFEFHIZM (X100)
Fig.2 Effects of Qianggu Shengxue Oral Liquid on lumbar histopathology in ovariectomized rats ( x 100)

A, EEHE TR, ORI E A,
DR BT SRR AR D R LA O A,
HANE Rz T, (RSN R, LS.
TR AMRE A WA, R REAR. 5.
L EWAHRL, ME PR, SRR 2 .
CTX-T 2 H Al [ s A AR B ekt
A KW CTX-1 FHa, FECEETUERAL, #
BEER DR, (RN, e ERIE, BIRT
T ORI B WAL [F) PRSP AR WA B S 5 T
HIER, B FEE G . 4524 KR CTX-1
PR, $R7R o8 A i 1 IR/ E AL ) B L E
P R A T, BRI B A e O
57K (R v B IR W AU, TR
QIR IR PR R Ay, T TS A AL
IBEERO RS A IR NN KRS = & I DI ot
AP, A IR s (AT B BRSO M Sk 4 A
S, ARSI 48 R R R A K B L A
PRI ILT N, $ORE BRI R TANUR
EHURM T o A5 B ER IR ek 2D 15 B A
BRI, B USRI A . T4 254
KB, MG 58, ERMARME R, 35

AR AL R RT AR L S A AL &
AXPUEH . BMD Wl & 12 Wi Ui A e (1) 32 22
SRS 2 1 A 45 R R B ALK BB
FIHER BMD BRAIG, 452520 K B FHE BMD
KA BV o SR ZH O Bl g B 2 DN A8 7 i A
MerbE /N BB AR . B H b HEP IR,
ANGEE RIS, HIE NI . 4 2R
UZH BRI NEB H S 2, BN,
NGEER 2, Afr e R L GEE A RS
Mo A1 52 UL TR 22 B0 O Jemt, WU
HEALEHNFAE R T 0 ) 22 R L i 252 D0 Ja 1
RN BRI BRI T LA
HR B MR, EMEARTE, PRI SO B 4 R
WS 1IN o &5 24 2H K SR T A B R BEME A= 4 ) 2445
BV, AEILE T RS v] BETE A

ZE L ATIAR, g AR I RO B UERALA I R A
BAEGFNGITAER, JF H IS I 2 77 1 5
FEVRITER o
53 3k
[1] & B, R B SRR HEE YR 5K

M]. dbxt: BEEHARAE, 2011,



* 4940 - ¢ 3 # Chinese Traditional and Herbal Drugs 3£ 48 % 552381 2017 12 A
2] g, SEe, SOl BRI T VRN T vk [10] Wi =. HHEHNHHPEER M]. b5t AR

(3]

(4]

(3]

(6]

(7]

(8]

(9]

(] HHEE BRI A A%, 2014, 7(1): 66-70.
REEAR N S S L TN 9T i)
WEREERE 7). HHEiZy, 2014, 45(8): 1174-1178.

BRI, B, REEE, 5. VR LREACHT 410
UMR-106 41} & 1 Joesiha 505 fa A A sE (0], o+
T2, 2016, 47(19): 3441-3446.

A, B, RN, 5. LIRS
M R P RT3 (0] Th B2y, 2016, 47(5):
851-856.

Ry, B OF mEAn AR [0 A H%%,
2004, 14(1): 72-73.

Cheng M, Wang Q, Fan Y, ef al. A traditional Chinese
herbal Er-Zhi-Wan,
ovariectomy-induced osteoporosis in rats [J]. J
Ethnopharmacol, 2011, 138(2): 279-285.

M i, AN OB, SR 4 My BiaT B R
LA TR KB = 7S A T A e P R B BT D).
o E 4128 TREREST, 2015, 19(46): 7440-7444.

BBk WL 25 5 — AR BT B
KBRS0 [D]. bt ob BN IR AR 8% 2 B

245, 2008.

preparation, prevent

[11]

[12]

[13]

[14]

[16]

B kL, 2007.
Stansfield R, Gossiel F, Morton A, et al. Type I collagen
degradation during tissue

repair:  Comparison of

mechanisms following fracture and acute coronary
syndromes [J]. Bone, 2014, 69(1): 1-5.

Pagani F, Francucci C M, Moro L. Markers of bone
turnover: biochemical and clinical perspectives [J]. J
Endocrinol Invest, 2005, 28(10 Suppl): 8-13.

Claudon A, Vergnaud P, Valverde C, et al. New
automated multiplex assay for bone turnover markers in
osteoporosis [J]. Clin Chem, 2008, 54(9): 1554-1563.
XMRWE, FBZE, wl D, S5 s IR AT BRI 5 5T
NSRBI A6y BOR (3], TR
BRAAFIEAT SR A4, 2015, 8(4): 334-339.

Rud B, Hilden J, Hyldstrup L, et al. Performance of the
Osteoporosis Self-Assessment Tool in ruling out low
bone mineral density in postmenopausal women: A
systematic 2007, 18(9):
1177-1187.

TR T, REN, kK, 55 5 SRR A AT
HRRSE [J]. AR 2540, 2010, 31(6): 603-612.

review [J]. Osteop Int,



