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BE: BN FHTPHREEMNATFRIRARETRAMENGREN. HZE 3 A8 SPF %84 SD KR 60 2,2 H
FHMEBH BBAH(RA,75 mg/(kg-d)) BEHEMA(1.46.0.73.0.37 g/(kg-d)) MR BEHA(LS5 g/(kg-d)) ., BREFASN,
HARMAL THEPEAESE 2 v, BERNATREREE RBE. SRABRGHKRERE , ELAY 6w FREMB(S-Ca) .M
BE(S-P) (& P ML BERREE (ALP) F-B 45K (OCN) MK ¥, R 45 (U-Ca) .BE(U-P) JBL S WL BE W (DPD) B9 K ¥, R A
DXARGFENRHNARORT E4HT . BEHNBEHEE (bone mineral density, BMD) , = S EMHIRBE M ALMBBEY N
W RABRG EHER BEREK BN HEER. MicTEANENBREEHMEN, &R BEE1.46 g/(kg
-d) fE 8 F 7 B R A K B 45K, [R5 B K R 45 .ALP JOCN FI DPD(P <0.05) K, SEEMAML, BEE1.46 g/ (kg
AW EFRFBEETRAMAKBRNR S FOEETRREEEENPNERE 8.17% 11.79% .14.59% (P <0.05) , X B KEHF .
EWER EERKR BANN RUEEREAYNESE SRR 13.98% ,16.33% .40. 18% .12.45% 34.96% (P <0.05),
FE RN ERRTBAKERE TR RS/ NEMEHNIRIL(P<0.05), £i¢ BEE1.46 g/(kg-d) HEF BB K
BB RGN ERBEER, ERNGITESHERERE Rl FHaREE BRERERE X,

X BEE AV, FHANR HR¥
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Abstract: Objective To investigate the protective effect of Herba Ecliptae on bone in retinoic acid-induced osteoporosis in rats.
Methods A total of 60 adult female Sprague-Dawley rats were randomly divided into control group, retinoic acid group (RA, 75
mg/(kg+d) ), Herba Ecliptae group (1.46, 0.73, 0.37 g/(kg-d)) and Xianling Gubao group (1.5 g/(kg-d)). All groups
except the control group were orally administered with retinoic acid daily, continuous for 14 days. Modeling and administration of
Herba Ecliptae and retinoic acid were done at the same time. The body weight of the animals was recorded weekly during the
experimental period. After 6 weeks of dosing, calcium (S-Ca), phosphorus ( S-P), alkaline phosphatase ( ALP) and osteocalcin
(OCN) in serum, calcium (U-Ca), phosphorus (U-P) and deoxypyridinoline (DPD) in urine were measured. The bone mineral
density (BMD) of the femur, 4th lumbar vertebra and tibia were assayed by Dual Energy X-ray Absorptiometry. The biomechanical
properties of left femur were evaluated by three-point bending test and the trabecular microarchitecture of the right femur was
measured by MicroCT. Results Administration Herba Ecliptae (1. 46 g/(kg-d)) over a 6-week period significantly increased S-
Ca level, decreased U-Ca, ALP, OCN and DPD levels in retinoic acid-induced osteoporotic rats (P <0.05). Compared with the
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model group, Herba Ecliptae (1.46 g/(kg-d)) significantly enhanced the BMD of right femur, 4th lumbar vertebra and tibia, by

10.7, 12.7 and 12.5% ,

and improved biomechanical properties of Maximum Load, Stiffness, Energy, Maximum Stress and

Elastic Modulus by 13.98, 16.33, 40. 18, 12.45 and 34.96% (P <0.05). Further, microCT evaluation also showed that Herba

Ecliptae (1.46 g/(kg-d)) dramatically promoted trabecular microarchitecture ( P <0.05). Conclusion These results suggested

that Herba Ecliptae might be a potential medicine for retinoic acid-induced acute osteoporosis, considering that HE can enhance

calcium absorption, increase osteoblastic activity and decrease bone turnover rate significantly.
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BEE NER MY 8% (Eclipta proztrata L. )
W EF@RES KR R W, B8 R A
FA ML 2 SK 1, ELA i AN, Gk i A Zh AL, i
FHETEGRSD BPRA_ZAL SEAAESFH
FoRzz—", NBEEFHEHE 1 A EEM2
NREE L ERS B ERE/DRAEEREERENA
R B B PR B A (ALP) FEHE D) R4 AT
MREN, E2H LI HFX XL IP &8 K& RER
A RFRPIAER B EFBRBERNER
BWMEEARER BRI ARMRE, ALK&
R AR B B
BEAEREHNERTEEENETRIARE R
BMEMAGSHER, Y EEENHE—-SF LZFHRA
Iha PR . FH 42 HE R 2 4K 38

1 #MEMGE

L1 ZKHY

il R E A 2. M R Pl 25 F R Al
5110301, KRAIEY A 1% SR B 4T 4 B PR 2618
JKECHI 0. 15 ¢/mL BB FIHIK. 2EEHMBA
HEFHRA  ERAREYEFESALRED
CEHE L F N Eclipta proztrata L. iy # F F 15 3
4o BUS00 g BEEZH,6 ERAMBMKERWO. 5h,
ME2R,BXR1h GHUER BEKRSGE
SOCH#ET ,BMK 81 ¢, BIMEN 16.2% ., W AH
Fl 1% 32 BB AR P 218K B 0. 146,0. 073,
0.037 g T41/mL HyEH ik,
L2 ZEHY

3 A ¥ SPF 4 Sprague-Dawley (SD) K K, A&
180 ~205 g, I B EMER K ELRIY P L, 5
IE5 :SCXK( %) 2007-007, H AL B E Mm%, &k
FEHT 12 h B8], B HRK,
1.3 &5 A

@R (TEIEREYF B A ,110421) ;ALP
el XAa (L REEEYRABRR,
HY2468) ; OCN # #ll i 7 & (£ H Quidel 24 7],

8002) ; DPD # i 37 & ( X & Quidel 22 7 ,8007) ,
1.4 FENH

7170A B4 B 344474 ( H 4, HITACHI) ;
Lunar Prodigy Advance DXA B & & F{{ (£ H,
GE) ;CMT-8502 ¥liEHl s FH X B (X H,
MTS) ;eXplore Locus SP MicroCT(3£EH ,GE),

1.5 FE

60 JMEHEKBEENL 6 A, B4 10 R, 0%
WRFE, B MIEHE X A WA H(RA, 75 mg/kg) .
IRBEH(LS g/kg) BEEFGAEH(L.46 g/
kg) EBEESFRLA0.73 g/kg) BEEMAEA
(0.37 g/kg) , RIEEXMBHS HAZHABKLEF
LFMEEAA IR, EL2 v, HEEREME
B, &R, Fr&aEMENEL 10 mL/kg #
BATHNAY, EEAZ 6 w, EFEXMRAMBER
HETRER 1% RPEAEEPNEBEK, &4
HYEBRHFE—K,

LREERE, BEKR 24 h FRBOIF KA R,
XA TI70A &2 A 3h 4 46 40 # SUR ELISA 5 &
M 5E 1l §5 (S-Ca) | Il B (S-P) . Il ¥ 5 1 B% B2 B¢
(ALP) \H¥5% (OCN) #yKF LA K BR %5 (U-Ca) (R
B (U-P) JR% (U-Cr) J5 S ML BE MK (DPD ) B K ¥,
3% A Lunar Prodigy Advance DXA %8 % B {3 X} K &R
EHFHATHE O RENERE BE . EH
B B BMD ( bone mineral density, BMD) Bl Bk
BRLZC 0 i B, R A CMT-8502 S w42 il e 7 iz F1 i
B EM N, BEUTSH . RREM.
SR BERR . BRAMN S HEHES Bk
R A MR E , K H eXplore Locus SP MicroCT & i &
BREEH, BHUT S & &R S (bone
volume/tissue volum, BV/TV) & 2 i 1 1 & (& 1
H. {8 ( connect density, Conn. D) 45 ¥ £ &S 5 ¥
(structure model index, SMI) . B /N2 % & (trabecula
number, Tb. N) . B /D 3 J& & ( trabecula thickness,
Tb. Th) . & /N3 4 B B ( trabecular separation, Tb.
sp) ",
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12.00% .13. 11% (P <0.05) , B 1.46 g/kg &
SR wHNERREFNRE FUREETRRE

BHE SRR 8.17% .11.79% . 14.59% (P <
0.05) , A 5 R FHRMAEMB AL

#*3 BREMNGETRARBAABARRE SEEFARBEEENEMN(2£s,n=10)

Table 3 Effects of HE on BMD of femur, 4th lumbar vertebra and tibia in retinoic acid-induced osteoporotic rats (z ts,n =10)

51 MR (g/kg) B (g/cm’) & (g/cm®) B&(g/cm®)
Ny ead:k:il 0.2392£0.01 " 0.2274 £0.02° 0.2249 £0.02"
g 0.075 0.2155 0. 01 0.2001 £0. 01 0.1954 +0.01
b R B A 1.5 0.2381 +0.02* 0.2245 +0.02" 0.2131 £0.02"
BEEEARA 1. 46 0.2331+0.01°" 0.2237 £0.01° 0.2239 +0.01"
BEESHEAH 0.73 0.2319 £0.02° 0.2201 +0.01 " 0.2216 £0.01 "
BEEERANEA 0.37 0.2223 £0.02 0.2199 £0.02 0.2075 £0. 01

e SHAHELE, " P<0.05

2.5 BREENEFRIBTERANKBREEY S
FHRERF

SEMHAMK EFHRRRELBEY 1%
BIEELF(P<0.05), BRE 1.46 g/kg 4L

BH6wIHBRKET SHEE BERK BN
N HEUEEBRSEEY %S B4 5RE 13.98% |
16.33% .40. 18% .12.45% .34.96% (P <0.05) , &

AHMREHEAEUK IR, RE4,

f4 BEENETRFHEIRANKASEY A EEEHE W (2£5,0=10)

Table 4 Effects of HE on bone biomechanical parameters measured by three-point bending test

in retinoic acid-induced osteoporotic rats (x £s5,n =10)

o1 5] bUE - BB EHEE RE B % K - F NP MR
(g/kg) (N) (N/mm) (N x mm) (MPa) {GPa)

1E# Xt BB A 77.63 £7.76* 245.29 +24.55* 25.84 £2.99** 176.03 +18.40 ™ 5.63 £1.32™
b 0.075 57.88 +5.94 181.49 £17. 58 15.73 £1.55 151.96 + 14. 46 3.69+1.00
D X-¢:3| 1.5 67.56 +4.58"* 224.76 +£20. 88 ** 22.03+2.54"° 169.96 +17.98 * 5.2510.71"
BRERHNES 1.46 65.97 +6.37° 211.12421.46™  22.05:3.10" 170.88 +13.41 " 4.98 £0.74 "
ERghREd 0.73 63.05 £6.95 201.75 £19.32** 19.76 £2.25° 162.24 +£12.20 4.75+0.93*
BEEEANEA 0.37 60.14 +5.93 196. 60 + 18. 57 17.95 £2. 00 157.32 +12.01 3.92 +0.99

. 5 BEAKE, P<0.05,* P<0.01

2.6 BEENGEFRIMERAMAKRBETH
e /NRE B SRR

Micro CT R M EH KB AWM E AP ]
75 mg/kg WSS, KBUE/NR WM T A 5
HEETBERE, HPBEBLB(BV/TV) (B
REBMEEBEME (Conn. D) . B/NEHE (TB.
N) \H/NREE (Tb. Th) 8% T P&, il 45 9 HE R 15
B(SMI) FIB/NR B (Th. Sp) B ¥ L7+, #F
ATHPRTS mg/kg FRAFKRBE TH %S

ROMERNEET B, SEMAML, LIREE
HERBH1.46 g/kg AHELKRIT 6w EBEMH
BHRITBEARRE THRE DRUESHNEL
(P<0.05), BE%0.73 g/kg AR T 5 Conn. D
EBEHEZ @I HAM S NESRHFEETEBERY
W, BEO0.37 g/kg HXt BV/TV.TB. N # Tb. Sp
FEETBEME®M(P <0.05), Xt Conn. D SMI,
Tb. Th R BERALTGETFEX, REKS5,H2,

£5 BREENETMFHGRANKREETFERENRSROGLH (2 £5,n=10)

Table 5 Effects of HE on MicroCT 3-D parameters of trabecula bone in the distal femur region in

retinoic acid-induced osteoporotic rats (x +s,n =10)

451 BV/TV(1) Conn. D(1/mm’) SMI(1) TB. N(1/mm) Tb. Th( mm) Tb. Sp(mm)
1E % X A 0.307 +0.005°° 49.342+1.300" 1.48+0.110" 5.950+0.170* 0.070 +0. 006 ** 0.137 +0.002**
BRI 0.168 +0.019  36.491 £2. 260 2.56 £0. 120 2.071 £0. 121 0. 043 +0. 004 0.236 +0. 002
il R Ewa 0.250 £0.012** 44.06+2.50* 1.81:0.10° 4.88+0.16" 0.07 +0.009 ** 0.15 +0.010 "
ERXENESA 0.260 £0.09** 40.17 £2.24" 1.800.12° 4.531+0.16" 0.065+0.005° «  0.162 £0.004 **
BEESHESA 0.225+0.012* 38.49 +1.99 1.78 +0.12" 4.770.17"  0.056 £0.007* 0.160 0. 021"
ZERERNRA 0.199 +0.011*  38.3121.15 2.16 +0. 129 4,.052+0.15"  0.047 £0. 003 0.220 +0.002*

W SEBHEKE, " P<0.05,™ P<0.01






o B R

2016 4E 10 %522 %45 10 3 Chin ] Osteoporos, October 2016, Vol 22, No. 10

1323

(1]

(3]

(4]

[8]

(9]

(10]

(1]

(12]

[ 3 £ x & ]

Pharmacopoeia Committee of People ’ s Republic of China.
Pharmacopoeia of People’ s Republic of China Part 1[S]. China
Medical Science and Technology Press. 2015: 27-28 ( in
Chinese).

Cheng M, Hu ZH. Advances in studies on biology and chemical
constituents in driedaerial part of Eclipta prostrate[ J]. Chinese
Traditional and Herbal Drugs, 2010,41 (12). 2116-2118 (in
Chinese).

Lee MK, Ha NR, Yang H, et al. Stimulatory constituents of
Eclipta prostrata on mouse osteoblast differentiation [ J ].
Phytother Res, 2009, 23(1) :129-131.

Cheng M, Wang QW, Fan YK, et al. A traditional Chinese
herbal preparation, Er-Zhi-Wan, prevent ovariectomy-induced
osteoporosis in rat [ J]. Journal of Ethnopharmacology, 2011,
138.280-285.

Arjmandi BH, Lucas EA, Juma S, et al. Dried plums prevent
ovariectomy-induced bone loss in rats[ J]. JANA, 2001, (4):
50-56.

Peng Z, Tuukkanen J, Zhang H, et al. The mechanical strength
of bone in different rat models of experimental osteoporosis[J].
Bone, 1994,15, 523-532.

Laib A, Barou O, Vico L i, et al. 3D micro-computed
tomography of trabecular and cortical bone architecture with
application to a rat model of immobilisation osteoporosis[J]. Med
Biol Eng Comput, 2000,38 :326-332.

Gabet Y, Miuller R, Regev E, et al. Osteogenic growth peptide
modulates fracture callus structural and mechanical properties
{I]. Bone, 2004,35.:65-73.

Liw K, Ji H, Li ZP,
osteoporotic rats models[ J]. Chin J Osteoporos, 1998; 4 (4):
13-18 (iin Chinese).

et al. Comparison study on three

The pharmacopoeia committee of the People’ s Republic of
China. 2015 Chinese Pharmacopoeia Volume I[S].
Industry Press, 2015 27-28 (in Chinese).

Lee MK, Ha NR, Yang H, et al. Stimulatory constituents of

Chemical

Eclipta prostrata on mouse osteoblast differentiation[ J]. Phytother
Res, 2009, 23(1):129-131.

Cheng M. The Study of Antiosteoporotic Effects and Mechanisms
of EZW, Fructus

Ligustri Lucidi and Herba Ecliptae on

Osteoporosis [ D]. Xi’ an: Northwest University, 2012 (in

[13]

{14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

Chinese) .

Shen CX, Zhang JH, Yin H. Pharmacodynamics of Bushen
Huoxue Granule on Osteoporosis Model Rats Induced by Retinoic
Acid[J]. Chinese Journal of Experimental Traditional Medical
Formulae, 2015,21(20) : 154-158 (in Chinese).

Shen YG, Deng WM, Zhou L, et al. Bushen Zhuanggu granules
efect on bone biomechanics of rats with osteoporosis induced by
retinoic acid [ J ]. Jounral of Clinical Rehabilitative Tissue
Engmeering Research, 2009,13(33) ; 6483-6486.

FuP, Li W, Yang M, et al. Effect of Guzhining capsule on

blood biochemistry in osteoporosis ratsinduced by retinoic acid

[J]. Chinese Journal of Traditional MedicalScience and
Technology, 2009,16(5) :396-397 (in Chinese).
Kyoko T, Shinji F, Kazutoshi N, et al. Comparison

ofincadronate andalfacalcidol on increased bone turnover caused
by ovariectomyinrats [ J]. Eur J Pharmacol, 2002a, 449 191-
196.
Kyoko T, Shinji F, Takaya I, et al. Incadronate inhibits
osteoporosisin ovariectomized rats[ J]. Eur J Pharmacol, 2002b,
457 ; 51-56.
Colwell A, Russell RGG, Eastell R. Factors affecting the assay
ofurinary 3-hydroxy pyridinium crosslinks of collagen as markers
ofbone resorption[ J]. Eur J Clin Invest, 1993, 23( 6) . 341-
349.
Brown JP, Malaval L, Chapuy MC, et al. Serum bone GLA-
protein: a specific marker for bone formation in postmenopausal
osteoporosis[ J]. Lancet, 1984, 323.1091-1093.
Farley JR, Stilt-Coffing B. Apoptosis may determine the release
of skeletal alkaline phosphatase activity from human osteoblast-
line cells[ J]. Caleif Tissue Int, 2001, 68(1) :43-52.
Bahlous A, Kalai E, Hadj Salah M, et al. Biochemical markers
of bone remodeling: recent data of their applications in managing
postmenopausal osteoporosis [ J ]. Tunis Med, 2006, 84:751-
757.
Lemner UH. Bone remodeling in post-menopausal osteoporosis
[J]. ] Dent Res, 2006,85 (7) :584-595.
Bharadwaj SNA, Betageri GV, Prasadarao NV, et al. Milk
ribonuclease-enriched lactoferrin induces positive effects on bone
turnover markers in postmenopausal women[ J]. Osteoporos Int,
2009,20:1603-1611.

(B H A : 2016-04-17 45 [ H $1:2016-05-11)



