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Effect of Catalpol on the Activity and Apoptosis of Osteoclast in the Osteoblasts-osteoclasts Co-culture Sys-
tem and Its Mechanism Study

LAI Manxiang', CHEN Xia', FENG Juan', HE Lixia®, YANG Li*(1.Guangdong Food and Drug Vocational Col-
lege, Guangzhou 510520, China;2.Pharmacy College of Jinan University, Guangzhou 510560, China)

ABSTRACT OBJECTIVE: To study the effect of catalpol on the activity and apoptosis of osteoclasts (OC) in the osteoblasts
(OB)-OC co-culture system and its mechanism. METHODS: OB and OC were isolated respectively from the SD rats of 1-3 days
and 5-7 days old to establish OB-OC co-culture system. After treated with 0 (blank control), 0.05, 0.5, 5, 50 and 100 mg/L catal-
pol for 48, 72 and 96 h, the number of bone absorption lacuna for OC was observed by inverted microscope to reflect OC activity.
After treated with 0 (blank control) and 0.05 mg/L catalpol for 48, 72 and 96 h, the activity of tartrate resistant acid phosphatase
(TRACP) in OC was detected, and the apoptosis rate of OC was calculated. After treated with 0 (blank control) and 0.05 mg/L ca-
talpol, mRNA expression of osteoprotegerin (OPG) in OB was detected. RESULTS: In OB-OC co-culture system, the number of
bone absorption lacuna in 0.05-50 mg/L catalpol groups was significantly lower than blank control group (P<<0.01), indicating ca-
talpol could inhibit OC activity, especially 0.05 mg/L catapol. Compared with blank control, 0.05 mg/L catapol lowered the activity
of TRACP but increased the apoptosis rate of OC (P<<0.05); mRNA expression of OPG was up-regulated in OB (P<<0.01). CON-
CLUSIONS: In OB-OC co-culture system, catalpol can inhibit the activity of OC and induce the apoptosis of OC, and its mecha-
nism may be associated with the mRNA expression up-regulation of OPG in OB.
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B 5~7 dis SDFLE 10 R, EE, 20 2 Ui A, 76
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L5 W4 2/ 0B L 3x10° L W 25 B 4R B OB 35 37 %
N, 3 W BT 40 5 1 OC LA 3% 10° L™ (125 5 B B OC ¥ 5
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PEIR e Je J2 72 °C .7 min S, Rf NS5 9 L 32 I PE7000
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3 R
3.1 OBHIEASMEBLR

18] 8 AT L WIHERP Y OB S BRIE , 24 h i 200 i 72 ¥ i
JEIFk , RBAMNIEE , ZR20E ML Z M. WE
RE SR IR E K | 206 Bk 20 5 o o A B 3 A A . 2
5~9 dJE A BRIC A i AR B AR O WE SR K. K557 OB
2 BB S SR S R LA 1,

Bl %55 0B2dRMFESIELER(x100)
Fig 1 Morphology of OB after treated for 2 days(x100)

3.2 OCHIHTUMRER

B E A 22 BT, MIHEFR Y OC L2 BRI BiF TR R
Wf, 24 30 min 22 A7 RIS BE L 2~3 h 5 AT 25 0 o , S i AR
T w2 SCORNIE 4 . HE 4 (6] W2 5O MRl E Y
PR FZRTGE , IR 28, BT (IR 455 OCTEZ . OC
TSI LI 2,

“
Re7

358 i
El2 OC BENRER(HE,x400)
Fig2 Morphology of OC(HE,x400)
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B R A LE R B A BT, i A I, SRR IR
TE SRR 5 355 75 B ) A0 K | A A8 vk OC (1)
BRI s A B AEAS TS N, i 0.05~50 mg/L FEBEAE 1 7%
72.96 h B 528 IR IR LA 22 oA it L (P<<0.01) 41N
IR R A e A LA 22 SRR SR L (P<<0.01) .
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34 HFEEXT OB-OC £ B Z i OC 4R TRACP iF I R MT

TRACP I i 5 15 77 i [ (14 2B R TR I, 0.05 mg/L A
T 25 155 35 2001 i 48 h IS} OC 41 TRACP 67 5 23 - 0 R4 oA
LR TG ERE L (P>0.05) , MTEREF7 72.96 h i @ K T2
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®1 OBOCHBEURRPOCERUMEHEMNNELE R
(x+s,n=06)
Tab 1 Determination results of the number of bone absorp-

tion lacuna in OC of OB-OC co-culture system (¥ + s,

n==6)
T
BT R /L — Klﬁlﬁj‘ltﬂfgil%l&lfﬁﬁﬁzﬁ —
0023 FIXFHR) 421+2.11 54.24+2.24 65.23+4.35
0.05 1926 +1.52 29.15+2.31% 39.53 £5.06"
0.5 2231+2.61 35.2343.52* 42.10+3.84*
5 25454642 39.51+3.02* 48.314+2.41%
50 30.64+3.92 40.3242.65" 50.60£4.31"
100 3532+2.13 48.18 £3.72 56.44 +5.13

TE: A X IR, *P<<0.01
Note: vs. blank control, *P<<0.01
%2 OB-OCHEMAZROCH TRACPEMHNELER (x £5,
n=6,U/L)
Tab 2 Determination results of TRACP activity in OC of
OB-OC co-culture system(x +s,n=6,U/L)

415 PR R, mg/L 48 h 72h 96 h
78 O AL 0 1.7840.05  0.76+0.10  0.58+0.13
FEREAL 0.05 1164023 0.69+024* 045+032"

T 575 FXTRRA LR, *P<<0.05

Note: vs. blank control group, *P<<0.05
35 #HFEEXTOB-OCEEEHEZH OCHTHZIT

POCBAMEE T, 0025 X IR) L0.05 mg/L FERERE 35 )5 4 7]
TLENJHTZ /A, SEEUASHLN A B4R A . 0.05 mg/L FEEEAL
523 I BRZH LA, YR T A A B RSN, B R Mg OC 1Yy
AT ORI, 48~96 h N, Bl B[] A ZE 4, OC Ay T 28k ok
R, 0.05 mg/LAFRELH A2 AR [ 18] B OC I -4 H W 8 K+
25 U6 IR (P<<0.01) o ZHAEYA T-o8 g o 25 S L E] 35 OB-
OCHLEFH (R FR h OC T i g 45 3% 3.

A. 0.05 mg/L B
B3 AT RAERBELER(x100)
Fig 3 Fluorescent staining of cell apoptosis(x100)
®3 OB-OCHEEZFOCHATERMNELER (x+s5,n=
6,%)

Tab 3 Determination results of apoptosis rate of OC in OB-

B. 7z XTI

OC co-culture system (¥ +s,n=6, %)

- Hi e e
Z I SR == =R ﬁ‘7 /L
2l FERE LR, mg/ Iy o o
23 AR 0 94610121 20.65+0.06 30.28+3.11

FEREAH 0.05 20.59+2.43% 32.78+2.19% 4823+3.06*
525 X IR AR, *P<<0.05

Note: vs. blank control group, “P<<0.05
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3.6 #¥Ezxt OB-OC £ B A F H OBHJ OPG mRNA SRR
FEBEZH AN 25 (AR R 2 26 RT-PCR ¢ 39 359 H L H 1Y 2%

R BN P AR o 2822058 i 0B, FERE2H OPG

mRNA [R5 i3 m T25 PO BRZE (P<<0.01) , i W A A A 4

HRFRF AL OPG mRNA [k, OB-OC L H AR H

OB [ OPG mRNA KXl E L5 R WA 4.

*4 OB-OCHBEZH OBH OPG mRNA RiAHIME LR

(X+s,n=06)
Fig 4 Determination results of mRNA expression of OPG in
OB of OB-OC co-culture system (X +s,n=06)

4151 TR VR IE , mg/L OPG/f-actin
25 UM HR AL 0 3335040985 4
R4 0.05 8256 7+0.111 8*

5% (T RELL R, *P<<0.01

Note: vs. blank control group, “P<<0.01
4 it
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FEFAR R BTG IR N AGERR

TRACP & OC Bl f HH# 2 5 OC B W B 1) F 24
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PEC, OPG 1Bl JE ST 20 M B A L L 2 A 240 B A i 1R
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S OC =L AL IR 1, OPG I 5 7E OB 41+ OC 234k i st
AT D A A5 R R, 0.05 me/L FEREBE W 5 48 5
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