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Phenolic glycosides in Curculigo orchioides promotes osteoblastic bone formation and inhibits osteoclastic bone

resorption

ZHANG Nai-dan” , JIANG Yi-ping”, XUE Li-ming, HAN Ting, ZHANG Qiao-yan, XIN Hai-liang"
Department of Pharmacognosy, School of Pharmacy, Second Military Medical University, Shanghai 200433, China

[ Abstract] Objective To observe the anti-osteoporotic activity of representative phenolic glycosides (curculigoside,
curculigine A, orcinol glucoside and orcinol rhamnoside) in Curculigo orchioides on osteoblasts in neonatal rat calvaria and on
osteoclasts induced by myelomonocytes. Methods The proliferation of osteoblasts and osteoclasts were determined by MTT
assay. The alkaline phosphatase (ALP) activity of osteoblasts and tartrate-resistant acid phosphatase (TRAP) of osteoclasts
were detected by using p-PNPP-Na method. The mineralized nodule formation was determined by alizarin red-s (AR-S)
staining. TRAP-positive multinucleated cells were counted through TRAP staining. The cytoskeleton of osteoblasts and F-actin
ring of osteoclasts were labeled with rhodamine-conjugated phalloidin, and observed under confocal laser scanning microscope.
The areas of osteoclastic bone resorption pit in co-culture of osteoblasts and osteoclasts were determined using computer image
process. Results Curculigoside (107° mol/L and 107% mol/L) significantly promoted the proliferation of osteoblasts and
inhibited the TRAP activity of osteoclasts at the concentration of 10~ "-10"° mol/L. (P<C0. 05). Curculigoside, orcinol glucoside
and orcinol rhamnoside significantly decreased the number of osteoclasts (P<C0. 05). Curculigoside (107" mol/L), curculigine
A (10 mol/L), orcinol glucoside (10~ ?mol/L.) and orcinol rhamnoside (10 °mol/L.) significantly increased the ALP activity
and bone mineralized nodule formation of osteoblasts (P<C0. 01), reduced the injury of cytoskeleton of osteoblast induced by

1,25-COH),-VD;, decreased the pit area formed by osteoclasts, and destroyed F-actin cytoskeleton structure and pseudopodia

[ BEH] 2015-11-18 [(#ZAH] 2016-02-22

[E£mB] EEHA/PARS (81274152) , i RFERMII R H (13401900102). Supported by National Natural Science Foundation of
China (81274152) and Scientific Project of Shanghai Science and Technology Committee (13401900102).

[fEE®MA] KI5FF. B4, E-mail: daniell_znd@163. com; 3 25 3 A+, S2E Vi, E-mail: msjyp@163. com

A S 55—V # (Cofirst authors).

* W E/E#E (Corresponding author). Tel: 021-81871300, E-mail; hailiangxin@163. com



55 1. SR TIPE S ALSE TR E SR R A0 R T A 10 A R © 563 ¢

of osteoclasts. Conclusion

Curculigoside, curculigine A, orcinol glucoside and orcinol rhamnoside, phenolic glycosides

extracted from Curculigo orchioides, can promote osteoblastic bone formation and inhibit osteoclastic bone resorption,

demonstrating a significant anti-osteoporotic activity.
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Tab 1 Effects of phenolic glycosides from Curculigo
orchioides on the proliferation of osteoblast and alkaline

phosphatase (ALP) activity in neonatal rat calvaria

n=5, rts

Osteoblastic Osteoblastic

Group proliferation ALP activity
(Ds70) (pmol » ng™ 1)
Control 0.294+0. 015 4,07%0. 28
Curculigoside ¢p/(mol » L™1)
1078 0.3284+0.020" 8.19%0. 36
1077 0.324+0.017* 6. 6840.51
1010 0.296+0. 015 10. 8440, 14* *
Curculigine A cg/(mol « L™1)
1078 0.255+0. 011 3.16%0. 63
1059 0. 249+0. 005 13.6140.52* *
1048 0. 22940. 007 2.47%0. 25
Orcinol glucoside ¢p/(mol « L™1)
1078 0. 247+0. 005 2.3940.07
10779 0. 25240. 006 13.2240.71%*
10710 0.246+0.018 11. 4040. 70 * *
Orcinol rhamnoside ¢p/(mol » L™1)
1078 0. 233%£0. 007 1. 7840. 21
10779 0. 233%£0. 007 11. 3440. 66" *
10710 0. 246+0. 006 11.92+0. 29" *

* P<<0. 05, ** P<<0.01 vs control group

1 {lli3F B Er 28 AL 53 39 AL B 2E B 40 B B ZR B 2 0

Fig 1 Effects of phenolic glycosides from Curculigo orchioides on the cytoskeleton of osteoblast

A Control group; B: 1,25-(OH)2-Vitamin Ds group; C: Curculigoside group; D: Curculigine A group; E: Orcinol glucoside group; F:

Orcinol rhamnoside group. Original magnification: X630



* 566 -

BRI 2016 45 1.5 3T

2.3 XRE@MICE T AL T WG H R E
A MAED A IR B SRR AR 2R K B
T B/INEE Vi o i A T D HE RN 3 DU AR BV I
JE T AN 2 G 1B A 25 1Y s 2896 R AL G (R B
EFAR G R SRR NI RTRE SR I (R ER DN Y

WA T ORI Y E B A A T I RE T .
WA 2 Fr 7R 5 S o B2 AR F L AL B SRR
O S R AL R AR R
JEH R AE 10 mol/L & B2 2 nl fig 2 i
i IR QAN A e DI AD S

B2 (FBMEERRSMREERET LETHRNRIT

Fig 2 Effects of phenolic glycosides from Curculigo orchioides on the bone mineralized nodule formation of osteoblast

A Control group; B: Curculigoside group; C: Curculigine A group; D: Orcinol glucoside group; E: Orcinol rhamnoside group. Original

magnification: X200
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mol /L {1 £ 3 ] P 400 v 40 L TRAP f 36k
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Tab 2 Effects of phenolic glycosides from Curculigo orchioides on the tartrate-resistant

acid phosphatase (TRAP) activity and bone resorption of osteoclast

n=5, rts

TRAP-positive multinucleated

Osteoclastic TRAP activity Inhibitory rate on osteoclastic

Group cells per well (% control) (nmol per 100 cells) bone resorption (%)
Control 100 18.5+2.4
Curculigoside ¢/ (mol « L= 1)
1077 76.5+6.8" 13.4+1.8* 38.744.5%"
106 64,2459 10. 6£2.1* 40.5+3.9**
1075 56.7+6.1%" 8.14+1.0** 45,445, 4%+
Curculigine A ¢p/(mol « L™1)
1077 96.5410. 5 17.842. 4 26.143.8"
1076 92.1+11.2 18.1+1.9 24,543, 4"
1079 93.8%11.7 16.9%+2.5 30.142.9
Orcinol glucoside ¢p/(mol « L™ 1)
1077 67.148.9* 15.9£1.9 25.1%3.1
1076 61.447.2* 17.2£2.0 26.443.6
1075 52.8+8.0* " 18.1+1.8 29.6+4
Orcinol rhamnoside ¢p/(mol « L™1)
10— 70.6%8.5 17.3+£2.3 27.843.5
1076 65.7£6.2" 18.5+2.1 30.543.7
1079 64.847.5* 16. 742. 2 38.244.2

* P<C0. 05, ** P<C0. 01 vs control group
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Fig 3  Effects of phenolic glycosides from Curculigo orchioides on the cytoskeleton of osteoclast

A Control group; B: Curculigoside group; C. Curculigine A group; D: Orcinol glucoside; E: Orcinol rhamnoside group. Original

magnification: X630
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