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Effect of Modified Qing’e Formula in menopausal osteoporosis differentiated
from RAW264.7 in vitro
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Abstract: Objectives To explore the molecular biology mechanism of Modified Qing’e Formula in the treatment of
postmenopausal osteoporosis (PMOP). Methods The extractions of Modified Qing’e Formula with different doses were added into
the osteoclast precursors RAW264.7 cultured in vitro. Then the number and activity of osteoclasts differentiated from osteoclast
precursors RAW264.7 induced by receptor activator of nuclear factor k B factor ligand (RANKL) were tested with tartrate-resistant
phosphatase (TRAP) staining; and the estrogen receptor (ER) mRNA expressions of those osteoclasts were examined with
fluorescence quantitative Real-time RT-PCR. Results Modified Qing’e Formula inhibited the RANKL-induced RAW264.7 cells to
differentiate into osteoclasts, which might be achieved by regulating the expression of ERa mRNA. Conclusion Modified Qing’e
Formula could suppress the differentiation and proliferation of osteoclasts to increase bone density and to prevent and treat PMOP
via regulating the expression of ERo mRNA.

Key wodrs: Modified Qing’e Formula; RAW264.7 cell; menopausal osteoporosis; osteoclasts

Y20 e R AN E M S R AT ORI W EARSHK TP BRI AT i MRl S AR
W, BEORAELZE L, iR SEC MR B SR (ER) 45 A ELEAE 0 i
B B ARG AR, A RCR TR, W IR Rch e H TR LA T4 S

YFS HHA: 2014-09-21

EEWE: FExARPEEESHFREIESIH (81202800); (%5 A2 - LR B HURMITIE 4 (20111210120014); R ETTHh L 2545 #LR B}
WHAE (11025)

EEBN: W, &, L, AFHRBIEMIGT. Tel: (022)60367574  E- mail: jinshumei2012@163.com

EWAEE: ki, %, W, BIBER, W5 AR S AL 25 G E-mail: giokanbai@yahoo.com



-494 - ##issax Drug Evaluation Research %373 56 ] 2014 4F 12

B BTG AAREVR ST 1) 244 2 S L HUE RO 2 T dE
R ORERRERZE . BNAE, ACRELE, HIFAEE R
FIE A 2P

B AR R 3 B e B AN RO 40 P S
SR FERE,  J3 I BT S E R, SERIYEREE
AU BB AP EPIR A o 5B 40 Jf A2 B R AL PR AT 4
Mo AEFRAT, BWRBGE B AR R G
PR N, V2 a AR ESOR  Cl i Bsias . B Al
WAREEE),  HE Tl W Tk s S 5 .

RAW264.7 4 J 5 /) B U5 1 B0 40 i iy 4 4
Jf1, K E Abelson /N LR B TR IR, B
INAAR R T B BB AR 4 e A% A
¥ « B ZRIE P FHLAAE (receptor activator for
nuclear factor-x B ligand, RANKL) /55 RAW264.7
i T IRASF PTG A R IR IR M (TRAP) B (A
PER ZAZ AL, IX 595 A3 IR A 40 i COCLs )
AN FAB AN LS 3, AR FEA TR AN D e
ST . WF9T 280 RAW264.7 41 g f& — PP 4 el
BT A MR 7B B (E2) W ELEEM
ARSI FR R A0, AL R s e R

CHER i AANE RTT, TR, b
B A B, AR ER L ork 2 1m0 B I s 7
AR BB IT WA R AL AR S ) I
e 25 A B I P 2 R M 2 AR i
PR AU A A s 1, i BT 40 Ml . H e
Gl K B G A . HEH
O ep 25 R R A MEBCR (R D . BESE AN
RN, HRAHE— DU AR LS.

ASCH ] RAW264.7 4 kAR Ay B iy 744 i
BAY, Hl RANKL #3306 A BeE 40, L E2
AR Ry B S FEE 24 PR Il 4K 77 %) RAW264.7 7]
AL A, PR L ERo mRNA
IR SEE,  LUIER S FAE LI, 3-8
AT BN BUE TGS 25 BRI T S A4t
1 #MRE5AE%®
1.1 ##

AW RAW264.7 40 Hbk e 1 F B K2
g B FE PR AL . RANKL . P A1 R 1R 1 0 1R 1
(TRAP) He(aif7l . 1C1182780. E2. fZE (M.
TR ZWUPT. DMSO ¥ H Sigma A7 . JCEYLL
DMEM. JfF i H Gibeo 2], HAIRFI A
[ 7= 43474l . RNAprep Pure 357741 /40 4 &2 RNA
FEHGAF . FastQuantcDNA 555 & ik 71 &

SuperRealPreMix Plus(SYBR Green)#4)4F Tiangen
EVAHMAF, PCRAIWIMATAY TR (L
JBe A A B2 7] o

AHIE TSI F D098 k5 53 ) oh A= 2 IR IR A K

=), MARERLFEERS W A, 20%H 2

K, BERA AT IR I A, 12%H

2%, BB IS R . ARE R

P12, 52.6%H 2%, L NI, P

PG . IR W A A= 2 70 Lo b

JE-FEAR-FE S (1:2:2), 4% FIR LU 50 BIFREL— i i

IR BC A 24 T 100 mg/mL A= 24 i Al A7 i

15 kM HE 20 mg/mL, #:Af 40 mg/mL, J}Z 40

mg/mL), SR J5H% 5L T AWK FEMRE . BT 25%)

PR B 24K 2% v B 2GR O gl

1.2 Fi%

121 RAW264.7 4 Jfg ¥k 10 & 95 5 5 5= ©
RAW264.7 4 Mok i F 7252 95, Inid s oMy 20
DMEM il 10%Jif 25 155 355 780, 5 40 B 26 1 4
5X 10" AN/mL R 9, T 37 C. 5% CO,
TR TRA P RE R, 24 h S 4l I REAE K, g st
[ TSI, A% rh, 72 ho 5 40 A 5 o 2 s
JRE RS AR, TR RUET 4 AR AR

1.2.2 At e BUEK RIFR RAW264.7

0 WLV A T RSN B v, T B A R

PR TR TR o FE A0 BN RE 5 3 AN R B

B2y, IR IEFAHA (ND. 25Xl

(R, RANKL Hll¥eH, A EEA 100 ng/mL). B

VX B4 (B2, RANKL+E2, E2 ¥ 4 10 mol/L).

RANKL+E2+ M ¥ 38 52 44 4 il 77 40 ( E2+ICT,

IC1182780 W% 107 mol/L). RANKLA+AS [ i &

(0.1. 1. 10, 100 pg/mL) FH# 74l (Q0.1. Ql.

Q10+ Q100). RANKL+AN [R5 ik /7 + M 3 52

A0 41 (QO.I+ICT . QI+ICI . QIO+ICI .

QI00+ICD), i FRERIG, Hawa =Ko mlab B 40

AT BE— A .

123 PUNAREIEREIRE (TRAP) et U

K R AP RAW264.7 41 3 Ak J5 1 e s,

AN 1X 100 ANmL RT3 55 B 11 24

FLt, BEFLIMATTERR LA 100 ng/mL I H 4]

RANKL, FHSAMEZAM, HFE1d, REiE

353 BN [RIAR B () 5 oy BB, TG 9%

5d, BUB4NEIes, H PBS Stk anif, L

TR 75 A0 W2 e P s R C TRAP) ik 77 0 I < 41 o



#¥ighat %, Drug Evaluation Research 35 37% 36 201412 A - 495 -

TRAP 51 PR AR G I PR E R P A T 4
1, 6o WaEs PUEE, WAXE G2 T 3 24
i TRAP-FHVEAN AL 10 AN iy, thigddl
41 a5 AT A
1.2.4 vk 75 @5 % RANKL %5 5 0 15 40 it
ERomRNA KIAMIFM 4108 RNA FIFEE0L %
Bk BUEK RIFH) RAW264.7 40 i i 46 o i e
MR, RN A 1X10* AN/mL #5524
LB, AL E R 100 ng/mL 1 AR
RANKL, #SAME &M, K3E1d, REi b
RG34 53 BIINAS [R5 1) 75 0 g S B, o H 4
W, PR 7d, DEIRRAANNG, FR4nME RNA [
PR B AR P P I A M RNA, RS IRA
cDNA, —20C{EfE#% .

Pt 5E & PCR (RT-PCR) R4 AR WA B
A FIAE R & U B AT, H 5L ERay ERB
J 2 LRI B-actin 51K 1o SEBRIR KIELE 5>
A 60.4°CHI56.1°C. ¥ FiAZRAT cDNA $ik 71 &
BAERRPICEL 200l RNVARR, R =2 RNVIELE
BIO-RAD 1Q5 #%; #E4T RT-PCR, &55LR ] 27°°
COFVESBARHAT G 0T EL &% 4L 1) 22 52

% 1 Real-time PCR FRE3 |4
Table 1 Rael-time PCR primers

#N [#5 PRI R

B-actin Forward: TGTTACCAACTGGGACGACA 13%p  604C
Reverse: CTGGGTCATCTTTTCACG

ERa  Forward: TCTACGGCCAGTCGGGCATC 102bp  56.1C
Reverse: TAGGCGACACGCTGTTGAGCTG

ERp  Forward: CATCTGGGTATCATTACGGT 111 bp
Reverse: TGGTACACTGATTCGTGGC

1.3 FHitEHE

K SPSS 19.0 #AF I3 # RGEUAT J7 2250 W7
iR U x+s Rono SR KRH LR ZEITZE 0
(ANOVA) J5 =5 PS5, 4R Le AR H LSD v2:
BT LRI 0 HT
2 #R
2.1 RANKL 55 RAW264.7 TRAP & K A
SEYER

NIFEZFR 1) RAW264.7 40 OB J5 S 11
B DEERIE. 25 DI, 52 R4
R B K (] 1-a); RANKL %3R5 3
RIFIEHIZ A (=38 (B 1-b); HSH 7
Ko ARAFIER. 2. S ai ek i IS

1, At Oy AL ER SO (B 1-0). AT 7 d
JRARNC R, 28 TRAP Jett )i, I 40 1 SR i g
o (K 1-d), FHIPEgn R e, M40,
MR AE . IO L (B 1-e).

1 RANKL %S RAW264.7 TRAP & & Bl 75 52
Fig.1 RANKL- induced RAW264.7 cell with TRAP
staining and morphological observation

2.2 HE S 175 X RANKL %S89 RAW264.7 0
R A A

2 TRAP 4eff )5, RANKL %4101 H 2541
PInl AR . K/AANGE R LA TRAP FHMESN
Jio, BG4, IE R DL 2208 TRAP B
giHE, ST R LA R LK 2, RANKL
7524 TRAP JL(aPH 40 sk iy 3% 2, H E2 )5,
TRAP Z& (o BH M4 fu £ i 2> (P<0.01), IAA
R FE W07 5, TRAP Yo BH g0 i 534 v 2k
b (P<0.01), HY5 B2 4L EZER. M
eI 2% 52 AR5 ICT182780 J&i, #%-4H1% TRAP %t
00 BH 1 240 i 5 55 A N 24 20 B gl 3% A0 LG i Yl
b (P<0.01),
2.3 IR EH A 3T RANKL %55 RAW264.7 40k
ERa. ERP mRNA AYEZMa

RT-PCR £ R WoR, IEHEFRE RAW264.7 41
fifs — 2 711 ERa mRNA 1315, H RANKL %%
IS ERam RNA R (P<0.01), HIAME
¥ # 5 ERa mRNA 53K B8 T =1, AN RIS B
I kT S MEBCGR R ARG, AN 2= 2 A4
il 71 1IC1182780 Ji&» #5411% ERa mRNA ik ¥y
(P<0.01). %ZK5FR40M0¥)1c ERB mRNA )KL,
LK 3.
3 itig

(ERAMY IR P =W el N 7 = i )
F= T B WBORT SR 40 T ) TR o R AR
AT I A, XTHES SRS, MR



- 496 -

##issax Drug Evaluation Research %373 56 ] 2014 4F 12

100 T "

80 1

3k

60 1

40 1

20 4

k3

##

#HH ##

N
R

E2
E2+ICI
Q0.1
Q0.1+ICI
Ql
QI+ICI

-5 Q10
QI10+ICI
Q100
Q100+ICI

G AR TP<0.01: SRR Kk i 25 AL MP<0.01
#%P<(.01vs blank group; "P<0.01vs Modified Qing’e Formula group with same concentration
B 2 i 77 3 RANKL 5589 RAW264.7 931k 0 B4R At A9 5200
Fig.2 Effect of Qing’e Formula on caculation of osteoclasts induced by RANKL from RAW264.7
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