2008 7 14 7 Chin J Osteoporos July 2008 Vol 14 No.7

RANKL  OPG mRNA

R151.1 A 1006-7108 2008 07-0463-04
B RANKL / OPG mRNA
RANKL/OPG mRNA RT-PCR RANKL/OPG mRNA
OPG mRNA RANKL mRNA
RANKL/OPG RANKL/OPG
KB /

Effect of bovine Lactoferrin on the expression of RANKL and OPG mRNA in primary rat osteoblasts
XIAO Hui  LIU Ning. Key Laboratory of Dairy Science Minisiry of Education  College of Food Science
Northeast Agricultural University Harbin 150030 China

Abstract Objective To observe the effect of Lactoferrin on the expression of RANKL and osteoprotegerin OPG
mRNA in primary rat osteoblasts. Methods Primary osteoblastic cells were obtained from the calvarin of newborn
Wister rats by digestion with 0.1% collagenase. The cells were treated with pamidronate according to the
experimental design. Total cellular RNA was isolated with Trizol. Semiquantitative reverse transcription PCR
method was used to determine the level of RANKL and OPG mRNA. Results The mRNA expression of OPG in
osteoblasts was increased according to time and dose while RANKL mRNA were decreased. Conclusions
Lactoferrin stimulated production of OPG  while inhibiting the mRNA levels of RANKL in primary rat osteoblasts
which may at least in part be related to the inhibitory effects of bisphosphonates on the osteoclastic bone
resorption.
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1.2 FERA

DMEM 5 3% ¥ (GIBCO) , [I %Y J§ Ji @ ( Sigma 2%
Al ), /B 78 F1 B8 (Sigma) , B 4 IfiL 3 (TB2) , 4 IR FL & &
H (WESTLAND 6B > 90% ) , TRIzol (Invitrogen) , PCR
& ( Promega) , {43 F & Marker( DL2000) .

1.3 KREBCE 40 i 55 3%

WA 1 dBEER Wister KR, 5| F4L%E,75%
EREN 10 min, LB THERFMLA, 9777
OB R i o 2% B A PBS P BB R R R B 45
SHLL W 0.1 mm’ KAKB R, % 0.25% 8
BHB37TCTHAL20~30 min, REHEHBAIL
BREMHFS . 37°CH 1L 90 ~ 120 min J§ 1000 r/min
B0 5 min, R . 0 DMEM 35 38 R E WK 4T
EE 3 W, BEE B OSE, WA 10% 8 4 i i
(FBS) 9 DMEM 5 3% ¥ 1 1k 20 Jid 2 ¥ , 81 7 40 B 2%
BEHR1x10°, R TREHBES, B 37C.5%C0, ki
MRERGTESR, 20 EHREUEE2~-3dH#%
B 1 WK, o 40 M 6 1 MR, FH 025 9% JE 7 1 6 91
e, g . LAER TR i fb iR B i .

1.4 s£¥in4d

B =AM A 0.25% BERE LG wITH 4,
PL1.5 x 10" Nem® BB X FHFHE, k24 b
J& , 8 JC ML DMEM 35 3R 8% 57 24 b, (40 B
LT G, M ARG BRI NEmA (X B4
M LF ¥ 53 %1% 0.10,50,100,200 1 400 pg/ml fJ
6 /™ ¥ JBE £H ) 4R 418 BF 1) i B 400 i .

1.5 4HHE P95 RNA A9$2 B

F14C PBS E v VE MR ANME 3 K, BALIMA 1
ml Trizol , #Z BRI B BRI L WA ML A FA
B 75% C BER B0 P9 8 RNA. 2450
BEH W FE Ao v/ Asso o B 1E, HH HLE T 1.8 ~
2.0, MR Ay, iTE RNA 892 B, DL ¥ 0 4% %-
A MHE RN (RT-PCR) & R AL 14 & 4 41 RNA i)
mEEE.

1.6 3l¥ikit

fRYE GenBank 3£ B U #k i i1 RANKL.OPG FI
B-actin 3 XM EFEMG| Y, h EMEEELY TRHELF
Ao

RANKL (385 bp) I if# :5'-GCAGGAGAATGAAAC-
AAGCC-3'; T #¥: S'-TTTAACGACATATACCATCAG-
CTG-3';0PG (333 bp) Lt Ji#:5'-CCCTTGCCCTGACTA-
CTCTTATAC-3'; T %% : 5'-GAATTAGCAGGAGGCCAA-
GTG-3'; B-actin (292 bp) L iif: 5'-ACTCTTCCAGCC-
TTCCTTCC-3'; F ¥ : 5'-CATACTCCTGCTTGCTGCTCC-

3.
1.7 ¥4 % % PCR ¥ 3%

e BRI N £ 16 BH 6 5 48 cDNA, & RNA ¥
4 1 pge PCR B &M : FAEE 95°C 3 min, Bt
94°C30 5,38 k 58°C30 s, FEMH 72°C30 s, 3£ 30 &
B ERE—NMEAREHRE 2CHEM S min, P2
1.7%3E N W B B e 3k , FH UVP BB IR R S 4T
W%Z , H] Labworks 4.5 %44 % BH 1 & B9 % BE 91T
e
1.8 Sit¥4bmm

FFESCKRER 3 WL L, Bactin IAS B, K
HWFEHRBEUYR cmEE(z2s)F R, KA
SPSS 11.0 34347, PIAIA ELILFH « B3R, B 411H]
HERHRAHRE T ENMT,P<0.05, ZREREE
X,P<0.001 EFWEEE.

2 &R

Sy ¥ e Yk B, BT i BT A& B OPG MLk b, &R
BEWE LF o B2 38 hn i 38 58 , 1 RANKL 2% 45 25 8 ) 2
WIS Es B, 1P LF 2 ) 84K #i1E 0 # OPG mRNA
%%, M # RANKL mRNA (9325, WE 1.

M 0 10 50 100 200 400 (pg/ml)

e P-actin{292 bp)

M 0 10 50 100 200 400 (pg/ml)

PB-actin(292 bp)

B1 FREER LF T8 24 h 3 85 Wi
RANKL/OPG mRNA # 3% #A
fi& 4 F it Marker 54 M\ = Z F # ¥ 2 2000, 1000750500,
250 1 100 bp.
0 fRF 3 B4, 10 ~ 400 o FL 85 B B K IE (pg/ml)

i 2 5] L, OPG mRNA Fifi € B £ 38 bn i 4 Jn
1T RANKL mRNA W B % & 38 Jin i B 46 . 72 %4 BB
#1 ,RANKL mRNA # OPG mRNA ik {% BK, 8 B %
FEX I —E B W &AL, 7E LF B K 10 pg/ml
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B, KB4, mE , BB I, — F AR
B8 ,7E LF % ¥ 4 400 pg/ml B, OPG mRNA 3 ik ik
BIR B,

—— OPG

a8 F —m— RANKL
o 06
k=
& 04

0.2

O 1 L ] L .
control Lf1 Lf2 L3 Lf4 Lf-5
WAEE

B2 ARKEAERTEAEE24 b
H OPG 5 RANKL A9 734 # %

K Fil Labwork 4.5 #4524 , $R B 4% 45 MK B (A it
Ttre WIRBEBEEE BT LAF B, FI A R BE (0.
10,50,100.200 F1 400 pg/ml) &) LF 43 514E FH BB 40
Jfl 24 h, 2% B 4K 81 B B {K RANKL/OPG mRNA By
i5, M 10 pg/ml LF £ Al F RANKL/OPG mRNA # ik
BPFF 38 T B, 5 A R % FE 40 9 RANKL/OPG mRNA
REBXMBHERHABEFH(P<0.05), K 10,
50.100 1 200 pg/ml X 4 4> % BF 40 #2 %F BB 40 4 L 2=
FWMEFE(P<0.001). #(8]4H H,200.400 pg/ml
ARERAEE, 100 pg/ml E 50,200,400 pg/ml 3
HEEHFBE(P <0.05),100 pg/ml # 10 pg/ml
FREF(P<0.001), WA 3,

25

20 !_-L
= 1.5 F
-
® o0t
0s | m
Al RENININ=N=]
A L Lf-2 Lf3 Lf4 Lf-5
W

B3 AEMHER LF FH 24 h 3 E AN
RANKL/OPG mRNA #& FF { ££ 4R B

Srifre ik &, AT & tH OPG mRNA 7E 24 .48 #1 72
hETR R REER T 24.48 1 72 h BRI E,
ULBA YR BE 24 100 pg/ml (9 LF 52 B (8] 49C 86 1 o a8 B
M} OPG mRNA %3k, H & T S 435 5F M 3 Ff LB
#MfaAT OPG mRNA 33X ; i RANKL mRNA W 7E 24,
48 1 72 h B B R4 R BEAR T 24,48 A1 72 h BF Y &
WAERE, YLK BE 9 100 pg/ml (9 LF 5 & a] 4 # 44

4 BB 41 0 RANKL mRNA 35, WA 4,

24'h  48h 48h' 72h 72N

M 24h

OPG({333 bp)
B-actin(292 bp)

RANKL(385 bp)
B-actin(292 bp)

M4 MEBASE LF(100 pg/ml) 7 A [ B (5]

Xt B 41 i RANKL/OPG mRNA &AM M
&4 F & Marker A M £ Z T #RIK 24 2000, 1000750, 500,250
#1100 bp.
24 ~72 h R X A LF(100 pg/ml) FHIATE . H b 24 h 33 AL
BH4H ,24 b’ 3B LF(100 pg/ml) 4, LASME 26 3

30
25 F
20+

-

oSt

3
1ol —&— (OPG)control
’ —&— (OPG)Lf-3
05 —&— (RANKL )control

—»— (RANKL)Lf-3
1 1 T

0 24 48 72
B fE] (h)

M5 LF-3ESEAFREHER 72 h OPG f RANKL &8 %H

& 5 0] WL, 7E 24 h B LF-3 3 & 4+ OPG
5 RANKL mRNA IR EAHE , 53 BAME, £
S B ;48 h B, OPG mRNA B Xt A M e, 2
SAHBEM,72 h B, 0PC mRNA Fikik B & KME;
i RANKL mRNA ik &4 FFERES, BBAH
B HEEEARHE,

K i Labwork 4.5 K443 47 , $K BSR4 IR BE {E
Tatr. MBTIEIBEEE ERT LLE B, WAEE R 100 pg/ml
) LF 4 5116 3 F & 40 R 24 .48 #1 72 h, RANKL/
OPG mRNA KiXHEFRBE(P<0.001), xR
4 7F 24 .48 1 72 h [¥1 RANKL/OPG mRNA 335 7,24
h548hMR2hZEMHEKEREEERE(P <
0.05),H48h M2 h ZEERLEEN, LA 6,

3 Wig

HEBEAEN—FERGEAHED, UKESH
BERERDBAEYEE HR TR R
HThEE. FTH, Dorit %'\ ¥ LF 4L 5 RIS 5HF
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« XR4l
L « ALF

24 48 7
B3] (h)

He XEHAL LF(100 pg/ml)ERIER 3 X
B E 9 RANKL/OPG mRNA B {8 (R

HERABAER, RARAGICWETENE 24 h
WAESER R, tb 8 & B 5 3], LF 41 £ 185 9]
BRI, 5B RS N R B,
LF 7 G838 55 R% B 40 M 1 P i 400 ol 1 40 S 0 4
Fi . Takayama %' il i LRP-1 2 4K3F 3L 7L 4k BB 1 Bk
o5 58 16 B IR B B UL OB, MR KGR B % B
Comnish™ ' B 55 & B, 514k & 14 66 0 8 AR 40 MO T
R, R B MR — R A A AT R B
BE AT (R B AU M %R B, o el R 40 A 5
EREFRK. HE,ALKEQWNMBEE B HBH
BB ERR TS,

BEE,EFRBFERENREETEREZT
T Ll RANKL/RANK/OPG BifE W B EM F Bk ER
# . RANKL(#t#{E TRANCE.ODF 1 OPGL) & [ ®
BEEQ,.FHEEWBIRIEFN FERKNAR,
OPC BUl iR ZH, 5 RANK R FEHE RS
RANKL, f&PJFI{k5h 050 ¥ 3% 0 OPG RE 3 1B &)
W T OPG B2k M B30 E BB AE™ . M
7% _E i, RANKL 1 OPG BYAE W3R B AR P e H
41 Y W, DR W R

A5 1 5E A A K SR R RSB 4, VT R F
LF 2 ¥ B F0 B (] 4K %60 44 3t {2 3% 6% & 40 B OPG
mRNA &3k, T ) ] RANKL mRNA 335, M 71
RANKL/OPG mRNA H.{HFEMK. =] LAHERT, LF 7
At B 7814 RANKL/RANK/OPG 3 1 8% B 41 B /v 5
WA RKH LS. 447 RANKL f OPG AY 48 5t Hb
¥ FE 4 T & RANKL f1 OPC WA EEA B L E
X,BE % RANKL #1 OPG RIS L E R K EWE
AR TS M, BRI A R k. R A RT-PCR ¥ #:9
RANKL/OPG mRNA M5 R B, ALK BEH A 5 [ AT
Wixt BREE AR 139 B B AR W AL A R OPG &% R

K, B RANKL ¥ 3K 7, R THEE R WAL
BHRKMBE Sy ER . SRBUAKREYER
Eo A FEYEAEITETAREAY THRE
YRRE RN, A TS B S R A AE B8 T AR A
HFT—Ery3kal,

BREMIED BASREMN AL T AEREZ
— HHZBAMNWYEXRE, BERAEEEZER
— ARG, B R A AR
SEHERENEEARNSHERER, FLRER
¥HERYW LF /£ T 8 40 M 7T 38 id RANKL/OPG
mRNA MRALZEEH. BEERINBERLE—F
B

{ 2 % x m ]
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