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Effect of antiosteoporotic active fraction from Er-Xian Decoction on retinoic acid-induced bone loss in rats
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[Abstract] Objective To explore the effect of antiosteoporotic active fraction from Er-Xian Decoction (EXD) on
retinoic acid-induced osteoporosis in rats. Methods Sixty female SD rats were randomly divided into normal control group,
model group, estradiol valerate (0.2 mg/kg) group and antiosteoporotic active fraction from EXD low-, middle- and high-
dose groups (50, 100, 200 mg/kg). Except for the rats of normal group, the others were intragastrically treated with 70 mg/(kg *
d) of retinoic acid for 14 days to induce osteoporosis. Then the rats were treated with estradiol valeratse or antiosteoporotic
active fraction from EXD (10 mL/kg) for 28 days. The biochemical parameters in serum and urine of rats were detected
by ELISA. The bone mineral density and trabecular bone microstructure of distal femur were analyzed with micro-CT.
Results The antiosteoporotic active fraction from EXD significantly decreased calcium content in urine and activities of
alkaline phosphatase and tartratse-resistant acid phosphatase in the sera of retinoic acid-induced osteoporotic rats (P<<0.05,
P<0.01). High-dose of antiosteoporotic active fraction from EXD significantly increased bone mineral density of distal femur
(P<<0.05). And the antiosteoporotic active fraction from EXD improved the trabecular bone microstructure of distal femur in
retinoic acid-induced osteoporotic rats. Conclusion Antiosteoporotic active fraction from EXD can reduce bone loss and
deterioration of bone microstructure in retinoic acid-induced osteoporotic rats.

[Key words] Er-Xian Decoction; active ingredient; osteoporosis; retinoic acid; animal model

[Acad J Sec Mil Med Univ, 2018, 39(2): 165-170]

B BAME (osteoporosis, OP) JELAIEEI A HHIUMEHIBIL LR 5 K B B I Rk i)

[YeFmBHAl 2017-11-10 FEZ B 2017-12-18

[BEE£WME] EZKARPEE4E(81173191), FigTiRHE 2 #1151 H (12401900702). Supported by National Natural Science Foundation of China
(81173191) and Supporting Project of Shanghai Science and Technology Commission (12401900702).

[MEE®MN SKEAE, Wit/ E-mail: 582622051@qq.com

# {5 1E# (Corresponding authors). Tel: 021-81871309, E-mail: qinluping@126.com; Tel: 021-81871303, E-mail: zqy1965@163.com



* 166 °

BIBEBEREA 20184E2 H, 539 %

ZAEPRY MR NS R AT R A
P, OP S 2AE N & T & L BB 4T+
e, TEE U A N A A A A TG R, OP
1) A SHERER B | 2 B AR O A T
TR EEAE, Irz ARk R

w2 7 A 2 B 28 S 2R A TE T AL
RIRER RS, IR IR LT BEIG OP BUAS T i 2%
yrak, HA RArmn AR, g (Er-Xian
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IR ME % A (estradiol valeratse, E,V; it
092A2) , FEHBEZMMEARA T MaAF; 4
R (Hit5 20140902, 46 100.08% ) , LIEFBAY
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3 A% SD MiE R 60 H, RFiE (250+
10) g, W T b v iy 3% 5 52 50 s ) A BR 55 AR
H, S S EFAIES . SCXK ()
2013-0016. EHE (24.0£0.5) C, JBEF
45%~50% . WX IHEHR LR ERSE, A
HOK S, @SR 7 do
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TR LA RRAF, LRI e
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A4, 6 BRI R He kb Ty LU R AT, Hehivady
B 8 mL 50% CPEEFEN 3 K, AKX 2 h, g,
GO uEW, BIARL B . ORI Tk 46 B A T
BRI 1.23 g/mL, #FUE, EWINMZEROK R RERIAE
XA 1.08 g/mL, RIARE EARAEALRE S K
FERBAE 1 AR IRIEBUSEE (BV) (1) BAE R
A ZTC-1 KA PRI Gt rh, ARIHIK .
50% CLPEFN 95% LRI, AR 50% CBEGEMGER
43, VYR A BT 255 1.25 g/mL B9IRE, 60 C
T4, MR, AR R, B AU s
AR Sy o DHAR S E# ./ HPLC & &l
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YU AN AL A L B QR - Al
A 0.87%, WIFEE B 3.91%, EFAT 4.05%,
TR 8.22%, TR 3.62%, FIERER 0.33%,
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AR (sodium carboxyl methyl cellulose,
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0.5% CMC-Na R A7 1 e ) 5T 525 Vi B2 43901 A
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F &P BRI RSS (calcium in urine, U-Ca ) Hl
FRIWLET ( creatinine in urine, U-Crea ) 7K
142 mgEmFEREE  H 10% KEAREE
TESTRRIERC R, 288 Fahlioium, BL 6 853.6Xg &
> 10 min, ZrES LI, F R0 G 10 B A5 A I i v
5 (calcium in serum, S-Ca) . [filiF# (phosphatase
in serum, S-P) i &=, VA MOIIEBEFR M (alkaline
phosphatase, ALP) | ‘& 5% (osteocalcin, OCN)
FIPUI A FR IR VW BR B (tartrate-resistant acid
phosphatase, TRAP) 71
143 FEERFUALTXAITESZ BKRANE
B 10% HBERIRIEE 2 )5, SIBRBCE b
FIRMALA, HEM CT (T B % E Kk adHde
BIHE2ANE, I Micview V2.1.2 =4 g dbH
A ABA % FE 8 0 O R A 7 Bt b 3L
AR ESEANT . (1) SHPL, 001 45
A%, Bl largetube 14 pm_ 120 min_ss; (2) F14
ZH, PP 14 um, TS ABE 360°, JiER
FRERG R 0.4°, HLIE 80 kV, HLIL 80 pA, BEGHT

1] 2 960 ms, WCFYECH 4, BEHAEGH 1X1;
(3) G5, FIRR ST 16.897 mm X 13.442 mm X
6.474 mm, PR 29 um, 16 i/,

1.5 %itspabz® %A SPSS 21.0 ZFHEf T4 4>
Bro SEERZERUL X£s T, RHBAHEZRIT 25507
(one-way ANOVA ) , ZH[E P LR ¢ Kl
IR 7KHE (o) 4 0.05,
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1) 8 R e 9 B AN BB BN B o E AT
ERE S-P & (P<0.05, P<0.01) , E,V XK
B S-P S HIOA WAE R BRI KR U-Ca &
Al U-Ca/U-Crea fHTFR (P $<<0.05) , #&7&
b (1187781 = 9 e /o S 3 @ o | I SR ST 2 35N
U-Ca %5 fll U-Ca/U-Crea fH (P 1J<<0.05) , %M
it (|[V7787 1K = g ibiink vaw = e il S (iRt ive s g = g il
KRB ER,
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Tab 1 Contents of calcium and phosphorus in serum and urine of rats in each group

n=10,x*ts

Group S-Ca cy/(mmol « L™ ") S-P cy/(mmol « L") U-Ca cy/(mmol « L") U-Ca/U-Crea
Control 6.66+0.76 8.00+1.34" 0.234+0.21" 0.1740.11"
Model 6.6410.68 6.2411.34 0.48+0.30 0.45+0.46
E,V (0.2 mg/kg) 6.6140.42 6.8411.87 0.1440.12" 0.13£0.06"
EXD-L (50 mg/kg) 6.16+£0.96 7.65+0.95° 0.26+0.15° 0.10£0.06"
EXD-M (100 mg/kg) 6.81+0.93 7.124+1.43 0.19+0.15" 0.16+0.16"
EXD-H (200 mg/kg) 6.45+0.61 8.19+1.46" 0.14+0.12" 0.14+0.15"

E,V: Estradiol valeratse; EXD-L: Er-Xian Decoction low-dose; EXD-M: Er-Xian Decoction middle-dose; EXD-H: Er-Xian

Decoction high-dose; S-Ca: Calcium in serum; S-P: Phosphatase in serum; U-Ca: Calcium in urine; U-Crea: Creatinine in urine.

"P<0.05, "P<0.01 vs model group

2.2 B FE R GANA A S T KR
FRBEDFIEAAGY S WE 2 Fin,
Ha P x AR, R, b
BTN A A 445 AL B,V 2R B M
i OCN G MW AT A4k, BIALA1 K M
ALP Fl TRAP {HMH:F= (P<<0.05, P<<0.01) ,
&R A AYUE B A A R 4y E,V ]
WA BLIM TS ALP #1 TRAP 1&¥: (P<<0.05,

P<<0.01) , FBHAAPUE BB A 24153 7T
4 H R 350 B i R B Al

2.3 ZAWBIE RBRANA KA KRR R E
B A B m R AW Ha N33 iR, 5%t
HRA R B LA, BEAUZH R U 0 B 2 BE A )
o Er R (P<<0.01, P<<0.05) , iz
BRANE S5 RN B,V 20 m] B8 e 1 - 4 3 A
TR A, TR R SRR L A R A S
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Tab 2 Biochemical parameters related with bone metabolism in serum of rats in each group

n=10,x*ts
Group OCN py/(ng * mL ™ ") ALPz /(UL ") TRAP z,/(U e mL ™)

Control 1.56+0.37 73.5+10.69" 7.76+1.317
Model 1.61+0.43 199.40+156.41 12.90+2.86

E,V (0.2 mg/kg) 1.5740.37 84.75+19.29° 9.02+2.20"
EXD-L (50 mg/kg) 1.68+0.28 100.88+36.80° 8.68+2.43"
EXD-M (100 mg/kg) 1.36+0.35 94.884+33.96" 7.34+1.27"
EXD-H (200 mg/kg) 1.66+0.27 122.62438.99" 6.18+0.92"

E,V: Estradiol valeratse; EXD-L: Er-Xian Decoction low-dose; EXD-M: Er-Xian Decoction middle-dose; EXD-H: Er-
Xian Decoction high-dose; OCN: Osteocalcin; ALP: Alkaline phosphatase; TRAP: Tartrate-resistant acid phosphatase. "P<<0.05,

"P<0.01 vs model group

®3 BAARRBENEZENBSTUEIE
Tab 3 Bone mineral density and bone mineral content

in femur of rats in each group

n=10,x=*s

Group BMD py/(mg+m )  BMC m/mg
Control 292.50+26.41" 2.834+0.53"
Model 196.03+53.32 1.79+0.50
E,V (0.2 mg/kg) 251.28+69.28 231+0.63
EXD-L (50 mg/kg) 227.12+30.31 2.0940.29
EXD-M (100 mg/kg) 253.35+43.16 2.3440.40
EXD-H (200 mg/kg) 280.20+51.95 2.55+0.48"

E,V: Estradiol valeratse; EXD-L: Er-Xian Decoction low-
dose; EXD-M: Er-Xian Decoction middle-dose; EXD-H: Er-
Xian Decoction high-dose; BMD: Bone mineral density; BMC:
Bone mineral content. P<<0.05, "P<<0.01 vs model group

2.4 ZANHIE AN 53R SRR R A
wM &I EFAKAY R WK 1, Ay
KB LA, BORIZH R B s A8, AN E-E /N
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S0 (BV/TV) | B/NR%E (Tb.N.) FlE /N
PR (Tb.Th.) /> (P<0.01, P<0.05) , &
TS BRI (BS/BV) HIE /NGRSy 8 i
( Tb.Sp.) ¥ifm (P<<0.05, P<<0.01) . —Afillm

BUE TR AN 43 F0 B,V 34 0] 1G4k B e sk
JREAS K BUCE BV/TV, Tb.N. #l Tb.Th., [
BS/BV #l Tb.Sp., FfHFE & EEX BV/TV
Tb.N.. Tb.Sp. Ek3/EHI SRR AR L 25 5% 4t
HEE X (P<<0.05 8 P<<0.01) , £ Azt
B RGN R 53 T s 2 P RS0 B KRR A
BER, UL

3 3t 8

HEEINH OP & T “BE”  “EIT 5 I
A7 OEE, R RTE TR S R, R RN IE
R0 kA iaIT Y AN IR AN PR PR 2R
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M REZE T o - A - PR AR 0 e, B 2L R S
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Control

Model E,V

EXD-L EXD-M EXD-H

B1 KEEBHVENEM CTID HEE (A) MTEEmAHE (B)

Fig1 3D scanning (A) and flat scanning (B) photos of femur cross-section of rats using micro-CT

E,V: Estradiol valeratse; EXD-L: Er-Xian Decoction low-dose; EXD-M: Er-Xian Decoction middle-dose; EXD-H: Er-Xian Decoction

high-dose
x4 BEHABRREEFALAESTITEFESH
Tab 4 Histomorphometric parameters of femur in rats in each group

n=10,x*s

Group BV/TV (%) BS/BV (mm ) Tb.N. (mm ) Tb.Th. d/mm Tb.Sp. d/mm
Control 0.42£0.06" 21.95+1.65 4.6240.69" 0.09£0.01" 0.13£0.03"
Model 0.19£0.09 33.67411.03 2.78+0.76 0.06%0.02 0.32£0.12
E,V (0.2 mg/kg) 0.30£0.18 27.01+8.38 3.4740.41 0.08£0.04 0.21£0.07
EXD-L (50 mg/kg) 0.2410.09 30.04£3.11 3.55+1.12 0.07£0.01 0.24+0.12
EXD-M (100 mg/kg) 0.32+0.11 27.49+4.64 4.2140.90" 0.07£0.01 0.17£0.07"
EXD-H (200 mg/kg) 0.424+0.13" 23.01+4.23 4.62+0.90" 0.09+0.02 0.14%0.06"

E,V: Estradiol valeratse; EXD-L: Er-Xian Decoction low-dose; EXD-M: Er-Xian Decoction middle-dose; EXD-H: Er-Xian

Decoction high-dose; BV/TV: Bone volume to tissue volume; BS/BV: Bone surface to bone volume; Tb.N.: Trabecular number;

Tb.Th.: Trabecular thickness; Tb.Sp.: Trabecular separation. 'P<<0.05, “"P<<0.01 vs model group

AR e BRAE H R 5 R AU R L B
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