BIRAERXZEEHR 2012,(8):1~5
Journal of Kunming Medical University

ZEE RN E AR R T EE R 20T

gRANEE D, fl BV, BREOMS V., BESOF Y, EEE Y, XIEHF?, ik v
(1) RHEHKRFHFIREEHERAGHHERTE LT, =& %9 650500; 2) P EAFRELHME
WIS F S BT RFEANAEBRELEERT, =@ 2% 650204)

CN 53 -1049/R

[(BE] Hiy WEZEER (geraniin, Ge) XFAINFEIRMEANNE (0C) MBI WU RERI . Ty
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[ Abstract] Objective To evaluate the effects of geraniin (Ge) on the generation of osteoclasts (OCs) and
its bone—resorption activity in vitro. Methods OCs isolated mechanically from long hones of SD rats aged one—day
were plated in 48-well plates directly or on ivory bone slices in 24—well plates for culture together with different
concentrations of Ge. TRAP staining and toluidine blue staining were used to evaluate the generation of OC and bone
resorption on ivory slices. Results Ge decreased the total numbers of multinucleated TRAP—positive osteoclasts in
cultures. Ge decreased the number of resorption pits on slices, total areas of resorption pits on slices as well as the
average luminance of pits. Conclusion Ge can inhibit the generation of OCs and the bone—resorption activity of
osteoclasts in vitro.
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Fig. 1 The chemical structure of geraniin
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1.1 ZgmAniF

Ge P [ERL2 B R Y Bt S e A Ak 7 5
VU HIAE A T IR S A1 FH 6] 5 i S S 3 X5 R 4%
Pt ZMEmERE  (acetazolamide, Az) FH_FIRRAF1E
252 Medium M 199, GIBCO A w77 s
G4-1MTE  (fetal bovine serum, FBS), UM PUZER
A AA R A F A R R, B EIBE BR
SR BRI B 2T T B BT AR . TR
#, Chroma 28 w7, b Ab2Eilin 2wl Uk 014y
%, YU A BR R MEBEBA I (tartrate—resistant acid
phosphatase, TRAP) {76, Sigma 23] 4.
1.2 ¥

1 Hiy SD KE, EHIBERIR:SLE S
(BA%IES SCXK () 2005-008) $2{it.
1.3 EFENF

BH-2 B4 BB A | x 71-12 FL/PH A5 E
ME B, HA Olympus; 5B £k Wi Es,
DM4000B HUk-R g B R 5 R4, 12 LEICA;
SB3200 T 75 I T Ue A Shanghai Branson 2\ ] ;
HPIAS-1000 75 155 B BER (U B S M R 58, [
TrRF T hese R LA A w).
1.4 ik

1.41 OCHIHEEEEF 1 HiIBSD K, Rifl

T 75 % FEH 1 min, BEEIANSESS 535 PO KB
P SCHR 77 B % OCP4. Ki3% 3 ~5 h Je il
e LAz BE A3 2043 ST AR L e B 25 40 B9 5 4 8%
FW. BIMA 258 R FRINHE] N 0 h,

1.4.2 Ge XMESMEFE OC £FERMITIE /4.
ZZHEA, Ge 10 mol/L ZH. 10° mol/LZH . 107° mol/L
ZHAN 10" mol/LEH, ZTEMERE 10° mol /L 4 ; 34 4
L.

OC 7 48 fLIEFEMR h #LHE 32 3 d, PR K4
W . VB TRAP e, B T KA
37 CHIH. 2.5% & OC 10 min, K&K
Mk s AT B TRAP Je¥k, 37 “C/KISAE th Y
@ 1 h; HXRKMWYES, J62F BT ML TRAP
BHAEAN .

LR T MU oA R AT ROk S 0 L
EBAVERYAIAE A TRAP FHPEANMG, A aniEfisi= 3
A MA K 2l B 40 (mature osteoclast,
mOC) , TRAP FAVEHAIMIAZEL < 3 4>, WA &A%
AR (pre—osteoclast, pOC)P.

BT 200 £5 43 HEE AL BT TRAP
FEMEZ e B4 (B mOC) 1 pOC. mOC 5i%
FLETA TRAP FHPELNMI B 53 e FLE OC fle
TR
1.4.3 Ge JHESMEF OC BIRILTHEERIZIE /)
. ZSEXTEEA, Ge 107 mol/LLH I 10° mol /L 4H,
Az 10°mol /L 41; #4414 FL, HHL 13k H, Ak
HHERZ 1.5 cm, JEE 50 wm.

Ge - WREELLAN Az A1) 5 2550 15 R —
FET AL FEIR T 0.01 %o, PBS 28 1Pk (24 4k
FEMETF 0.1 %o. 25 FANTERALINATE 23552

B R F AR T DR A vIGE I /K FRETE 3 min,
I3 Wk B R RS I SAMT BRETIE R 4 hy
HIFH M B SRR T 24 FLIG SR, SR
4 Ak R T B R U

OCH#:F T4 B R b, WHAHTSE Rt
3SR, MR, ZlfElssR 2 3 d f 9 d B4
HEEGE 2 MLRE R B SREEE . W
vk RINEREUK)E, PL 1 %R AEREE 6, R
22 BB T WAL OC 785 R BB iy W I b
S BT R G TSR 6 TR AR R AR B 88 1 24K
JE.

1.5 SitZEahE

FH SPSS RRGEH AL BT S Hc s, 18 A BAIA
E )25 Hr (One—way ANOVA) LSD J7 4031,
SRR £ b (Xxs) Fon.
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2.1 Ge JHEIMEF OC £ERHFIN

2.1.1 mOC ¥ TRAP L@ )5 UL OC TEA K,
BN, K/INA—, MR RG DK@, Mg
. mOC TS RER, Ge 10 mol/L Fl 107

R1 EZBEIRMEIMNEFEANTEREANZNE (TRAP £8)

mol /L 41 2 ZL T iz 2H 1) mOC $5344 He s 1 ) B 44
B (P< 0.01). Ge BWEHK mOC MEEET 2
BEmeRZZH  (P< 0.05), W 1.

2.1.2 pOCit# Sz P4l poC iHEAL, 7E 10
S mol/L & 10" mol/LYEE N, Bl Ge WE I
pOC A HEINA#aE, (B 107 mol /L 41525 4L EL
BESAGITFEX (P<0.01). MR
pOC ik (P<0.01), Wk 2.

n=4,(xx5)]

Tab. 1 Effects of geraniin on the formation of mature osteoclasts in vitro [n=4,(x=s)]

A Bl Y EE (mol/L) mOC # (4>) 2 (%)

ZEHH - 21.50 +3.51 -

Ge #H 108 13.50 +2.5274 37.21
10 1525 +2.75"44 29.07
107 19.00 + 1.8344 11.63
107" 20.00 + 2.5844 6.98

Az 10 9.25+0.96™ 56.98

Hes @, P <0.01; 5 Az HILE, AP < 0.05, 4AP < 0.01.

*2 EBERINMEIMEFHEHMETEREEZIE (TRAP
$) [n=4, xz9)]
Tab. 2 Effects of geraniin on the formation of
pre-osteoclasts in vitro [n=4, (X+53)]

A Bl HYE (mol/L) pOC % (49

=k - 34475 + 49.07

Ge H 1078 276.00 + 20.87744
10° 308.75 = 19.9244
107 335.00 = 30.842%
107" 350.00 + 30.1422

Az 4 1076 202.00 + 16.57"

Hrs 4, P <0.01; 5 Az e, 24P < 0.01.

213 FEIEEH STAXMBEYE, Gel0*mol/L
F1 107 mol/L A1 By Al & 8 BLFEAL (P < 0.05), Ge
107° mol/L 1 107" mol/L £H 4 Gl 45 K i T 2 Tk s
2l (P<0.05), 1548 FAXTHRYL 2 [l 25 57 058
=X (P>0.05). Ge 10" mol/L ~ 10 mol/L 4%
2H B A5 T8 B AR MO BE B BRI R B a3
HEHZ MM ERIHRATRITFE L. Az 26
BIBIR T2 X R4 (P<0.01), DLk 3.

2.2 Ge XHME5MESE OC BIRIIEARI N

221 BREEITH K34, B EMEEE
DLk, NZIEW, ZRRANFIESMRIVE, A
DRSS BARNE, A E B K559
dif, ZSEAXTHRANFEE L 3dREE L, B
K, WAL, 3dM9d G paE TS

A VL B[] s i ) B A B B R i B> (P <
0.05). Az 4119 PG5S U Rl — B[R] 55, Ge 4 AR PGS /D
(P<0.05). H4R3 AW}, Ge 107 mol/L ZLHIRGEES 1
B 10”° mol/L 41/, (HiZZEREA FITHE s
1M 9 d B, 10° mol/L AR 5 EL 107 mol/L 41HH i
W% (P<0.01). BRasARHB4sh, HE 3 4
BT ErE 3 d 19 d WA E] S 2 (R JCHH 2 25 55
(P>0.05), U3 4.

222 BREEER 50CHEHILEEFE3IAL
B, RO d )R, SOAXIEY . Ge 41 Az 4l
9 d B Y B ES TR IR 3 K, (H 2590 b s T AR A
PRGN, 3 d F19 d A K Ge F1 Az B
B 5 THT AR R W S /0N T [R] — B[] 5 %) 25 ) B2
(P< 0.05). 3dB, 342541 a1 FE B R FUG
Giit2E L. 9 d B, Ge 10° mol/L 2H 14 [ 55 T FX
H 107 mol/L K, TALHL(ER m, IRk, W
%5, 6.

223 BRBEEEHRKRE SOAXNHEA3IdIMId
) A5 B K BE (AR (P> 0.05). Ge HI Az LAY
55 S5 R B AR T [ — B ] 5 i 25 PRt BRAL (P<
0.05). Ge 10° mol/L 241 9 d B FEXJIKEELL 3 d 1Y
ik, [Rl—Bs (B P 3 AN TIN5 =[] 1) B 5 P34 K
FEXGI R (P>005). 53d 8, 9dnt
Ge 107 mol/L Fl Az 107 mol/LZH (1) K 5 {8 14 25 5 G
Giitm L (P>0.05), Wk 7.
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®3 ZBEZRIMEIMESR OC MAHEKHIRM [n=

X+5)]

Tab. 3 Effects of geraniin on fusion index of osteoclasts in vitro [ =4, (Xzs)]

5l HYIHIE  (mo/l) AlEEE (%) iz (%)

AR L - 5.90 £ 0.82 -

Ge 2H 107 4.63 +0.48™ 21.53
107 4.68 +0.59" 20.68
1070 541 +0.894 8.31
10™ 540 +0.454 8.47

Az 2H 10°¢ 437 +0.14™ 25.93

HE A, P <0.05, P <0.01; 5 Az 41HAE, AP < 0.05.
4 EBEEWOCEBRERERIIMIIHBREEITHIZE n=4, &X=5)]

Tab. 4 Effects of geraniin on the number of pits on slices of osteoclasts and bone slices co-cultured for 3 d and 9

hn=4, (x=9)]
BOM B (moll) 3d od
Fassitge (/e R (%) Fassitge (/) WdlR (%)

X B2 - 16.25 + 3.304 23.50 £ 3.3174% -
Ge H 107 9.00 + 1.633 4 44.62 6.25 + 1.50074## 73.40

10° 12.00 + 4.320"44 26.15 12.25 £ 170844 47.87
Az 106 450 +1.915™ 72.31 1.50 +0.577™ 93.62
5T A, "P<0.05, "P<0.01; 53 d XA LA, 24P<0.01; 5 Az lHEE, AP<0.05, 44P<0.01; 5 Ge 107

mol/L H#E, *##P<0.01.
x5 HBEEWOCEBRLRIEFIINBRMEERAFME =4, Xxts)]

Tab. 5 Effects of geraniin on total areas of pits on slices of osteoclasts and bone slices co-cultured for 3d [n =

4, (Xx9)]

| YA E (mol/L) FEaes AL (um? PLEF) AR HE (%) iz (%)
X HRZH - 459.18 + 62.84 0.49 + 0.07 -
Ge #H 107 293.66 + 23.77" 0.32 +0.03 36.05

10 352.44 + 24.66" 0.38 £ 0.03 23.24
Az 10 345.95 +39.88™ 0.37 + 0.04 24.66
HXFHEA L, "P<0.05, “P<0.01.

Fo6 EHEEWOCEBHRARIEFIIMWBRMETRHHEM n=4, Kz9)]

Tab. 6 Effects of geraniin on total areas of pits on slices of osteoclasts and bone slices co-cultured for 9 d [n =

4, (Xx9)]
| Y E (mol/L) Faes AL (um? FLEF) HARLE (%) iz (%)
X HEZH - 1165.90 + 123.03 1.25+0.13 -
Ge #H 107 570.41 + 32.62744 0.61 + 0.04 51.08
10° 836.42 + 19.86" 2444 0.90 + 0.02 28.26
Az 10 195.57 +52.01™ 0.21 +0.06 83.23
SxIRE I, “P<0.01; 5 Az ZHILE, 24P<0.01; 5 Ge 107 mol/L HL#E, 44P < 0.01.
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®7 EBEZRXNOCE5BRA&RER3IMIIWBRBEEHEENZM [n=4,

(x+59)]

Tab. 7 Effects of geraniin on average luminance of pits of osteoclasts and bone slices co-cultured for 3 d and 9 d

In=4, (X=z9)]
54 S (mol) > 0 d
FEEs IR W (%) n FEEs IR iz (%)
X HEZH - 16 145.69 + 37.40 - 11 141.91 + 34.61 -
Ge #H 107 11 12091 + 28.19" 16.98 10 100.00 + 23.88™ 29.53
10 9 113.78 + 30.28" 21.90 10 85.20+29.50™ 39.96
Az 10 7 9529 +21.17" 34.60 5 86.60 + 24.98™ 38.98

XA RS, "P<0.05, "P<0.01; 5 3dM Ge 10° mol/L AHIHES, 2P< 0.05.
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NN e ) TR R ] IU N A N €1
A, HAWERZS. (R A i i N
A FEE M) TRAP, B R ME R R I 1Y) W] T i
i H B R E AW WA KRR R B
OB AN A 2% . PhEFEIZ S . TRAP
SRPAPESERR A, A BCE A S e e, I
AT S I E MR, e A b
Rigt o€, — BT 24 h M T, UiPIRE
HMIAEDE e B3GR — M BB 24 h A2,

TRAP #5404 T OC Mg b, /e N
YR OC T EARE. TRAP AYFE K S50 H 41 M 1Y
DIRER VA G, i B 20 it o 2 () Jilg 2 40 Ak 2430
SbR. EE S AR AR AR, S
A RRBEN R T 41, TRAP B4 AS- BI B
REL KA HE 25 iy AS—BI, J53 RIS e vh 75 (4
RS LT 254G, TEBE IS PRSI AN PR 2T it
VE. TRAP Yo BH M i 22 A% At e 450 LA B 40 iy
FRAE 1 Wl 21 21k 2 B S B Rt kel O s, A
A5 Ak B DR 28 5% i B 40 6L % e AV R By, i
fii, RAEE A

AT RIE, 107 mol/L 1 10 mol/LAY Ge A
FEARAAR AN % TRAP FHE mOC BFETE R, TR H
R IEIEA. IFHS S WERBEAHL, Ge RIS
I B IR pOC @G o e VE . Ud B v
10 mol/LFI 107 mol/LH] Ge MRS FE OC A
e fH Ge HAE 10 mol/Ly I Ak /D pOC %
H, Uil Ge w5l pOC @i MZ# OC,
WFE BT A M pOC FAEIE . MM HE— 24 mOC
PR EE B

ARSI Hh s P RRAL) OC W LIFER A H A 1
TSR REES. B ngsdl 3 d f1 o d ks eIt
. FEES TR B 7 28K B HRAR T ] — B[]
BZS IR IRZ, 168 107 mol/L5 10™ mol/LIY Ge
F1 Az 107 mol/L—FE AT il 1A R 5% OC 1B W i

e, bR R . AR . fE 3 d B,
Ge 107 mol/LAT 10® mol/LEYFE S TTEL . HAVAIEY
KIETCHBIREZS, H5] 9 d B 107 mol/LAL Y
P BN AR /N T 10° mol/LAH.  Ge [6]—¥k
20 2 A~ BsF a] 5T Y o B S EOR K TC I B 2% 5
HEAETRANE 9O d FRT 3d 1y, HEF9d 4y
P S T 3 d 4l 3278 Ge ] OC 5 Ml
5 Ge WREEFWVEHIEIEAG OC, Ge WREE R . AEHINS
e, MR RS D>. TRV,

AW RIRR, Ge MHIASNGE TR OC B8
WThRE, AIRESHIE D OC TR s YA ¢
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