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Effects of Bushen recipes on postmenopausal osteoporosis and the relative mechanisms

[Abstract] Objective: To study the effects of Liuwei Dihuang Pill and Jinkui Shenqi Pill treating for postmenopausal
osteoporosis (PMOP) and the underlying mechanisms. Methods: Model of PMOP rats were established by bilateral
ovariectomy.The bone mineral density (BMD) of femur and levels of serum estrogen in PMOP rats which treated with
Jinkui Shenqi Pill and Liuwei Dihuang Pill for 3 months were examined by dual energy X ray absorptiometry and
estrogen detection kit, respectively. Meanwhile, the primary osteoblasts were isolated in vitro and treated with Jinkui
Shengi Pill and Liuwei Dihuang Pill with different concentrations (10, 50, 100 ng* wL-1) . The cell viability and
ALP activity were evaluated by CCK-8 kit and alkaline phosphatase kit; mRNA expressions of estrogen receptors
(ERa, ERB, ERRa) were examined by RT-PCR, and protein expressions of Collagen I, ERa and p-AMPK
were measured by western blotting. Results: The BMD of femur and levels of serum estrogen in PMOP rats treated with
Jinkui Shengqi Pill increased significantly (P<0.05) , while there was no obvious change in Liuwei Dihuang Pill treated
group.Meanwhile, the cell viability, ALP activity and the expressions of Collagen I of osteoblasts increased notably
after treated with 50 and 100 ng+wL-1 Jinkui Shenqi Pill, especially at the concentration of 100 ng+ wL-1; but
there were no changes after LiuWei DiHuang Pill treatment. In addition, the mRNA and protein expression of ER a

and p—AMPK increased and decreased respectively, but the expressions of ERB, ERRa did not change.
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Conclusion: Jinkui Shenqi Pill while not LiuWei DiHuang Pill could treat for PMOP effectively, promote the

differentation and improve the functions of osteoblasts through increasing the expression of ER acand inhibiting

expression of the p—AMPK.

Key words: Jinkui Shenqi Pill; Liuwei Dihuang Pill; Postmenopausal Osteoporosis; Ovariectomy; Osteoblasts
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1.1 ¥ {dHE SD KR, M, SPF 2%, 32 A,
PRIT L2 300~400 g, HIJ M BE 25 R AF S Sl v
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¥R % Santa Cruz 28 H] 7= b R TIeG PLik,
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fr, 4t . P0O018; PrimeScript RT Master Mix,
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B0, S 14105, 34K Takara 23 E] 75

1.3 L3y WHE X LB %A, EE Lunar A,
Prodigy 74,

1.4 #5285 OGRS K BUBIRI M ™ e 32 Ji fit
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FARIHEF I E, M3 em x5 em LB,
PLS %R AR MEE WG FH 75 %I, 5
W PRLm IR0, KEKLY 2-3 em, 1)
FE R 1R AT DL T PN A0 R S R 218 Y B R %
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., BlA RIS 80 A HATEN. M E =5,
PHFLLUF 25
L7 Wy AR PEASN A 4L 3 x 10° A - mL?!
WA R 96 LR, FKE I MR TFARLL, ISk
ML, BB, Hd, £BEAULY

ANURHL B IR E D 10, 50, 100 ng-pL

[ 4 BB SRS R M B I 25 5 90, IRTFAR4
TIIASEARFRRE IR . R CCKS8 a7 & Al o 20
MIRE 3% 24 h A48 h 41 LS PR A RIS B . 2-
(OD #E4h —ODCON A MITE /1,

1.8 nl iy LRI g BRI TG YA I H2 ARy
RACPRCE AN, B59% 48 h )5, SRR wE AR A it
RGN ALP 36 o SEI0 4wl 457 7o

1.9 Collagen I. ERa M AMPK K 11 4 ik K F- ¥
BB AL 3 x 10° A~ -mL B4R 2 6 LAk, i
A TRIHE P A 4 [ B S LRI S IR 8 AL 3 2 RS R T
KiF% 48 h J5, PBS IEVE, MEMIMA RIPA 247240
Yif, FBZEWR, B0, SR BCA B &R H
O EE R BE AR G I 8 SR T A A B L Lysis
Buffer #i B 2 [7 — W, A BAEZZ 0, & S
min, JRAGEC. BEEFEMSIAZ] 10 % ek
PR — BIRBERE EEAT LYk HRIKES R, BE

FE6R2 %] PVDF 8 I, SEMiA S %BIg4E T, =
W1 hy AR BERIAN L —3T, 4 CRERE
; 1E 1 x TBST FEEPE 10 min x 3 K5, #FBEET 5
%N A AR BRI AI . — BT, EWRIFE 1 hy 40
WEE LSRG, BIRAE 1 x TBST A %L 10 min x 3 ¥,
PR TR A1 Super ECL B9 A VR B WM I
FER G R ME R, A Xt

1.10 ERs 2K K RA] RNA &G & 1
KR AN L RNA, SRAMZEAGIN RNA ¥ B J 4l
FH 1 RevertAid cDNA 2f—55 4 BAFI &1 T cDNA
AR, HF, ERa 51494 F-CGCCGTGTTCAACT
AC, R-AAGCCCCCAGACTATT; ERB 5|¥H F-TG
CTGTGATGA-ACTACAGT, R-GCATAGAGGAGCGA-
TG; ERRa 5% & F-GGTCCTGGATGAAGAG, R-
ACGGAGTCAGAGTTGG; GAPDH 5|#1% F-GCACC-
GTCAAGGCTGAGAAC, R-TGGTG -AAGACGCCAG-
TGGA. KW &M R AEYE, 94 C, 5 min; A8,
94 °C, 30 s; ZEMH 60 C, 1 min, 340 MR, it
AL G, UL GAPDH HINZ, R 2-220 1k
T ER«, ERB F1 ERRa AN}k

L11 SilARe B ik RA Stata 13.0 BAFET 75001
SOV, SEISBARI “xas” FoR. ZHEIE,
R R T 225005 WIS AEA ] Fu g, TSR IR
ST FEAS ¢ K250

2 FR

2.1 #b'FF IR EE I GRS K B 3 B o
Mg A2 R RS o (D S R, AR
R E, AP RE TR, SERTFAR4ALE, 25645
TR E X (P<0.05) ; &EESIA E KFRE L
T, SR E, ZRA%IT¥EX(P<0.05) ;
B B (BMD) Rzl s, BRI BMD &2 [%ML, 5
BFRAE, ZRAFRITFEL(P<0.05); &Y
SO BMD BT, SRR AL, ERASIT
2N (P<0.05), T7S M 8% AL A91E FHRCR IR AS
B, WL 1.

2.2 &Py DT e LTS PRI W S ZOR ]
A R R = R WS AN N s AW O s = e DR £ 7
W, R ILA BRI 50, 100 nge L 415 MUE 4
YEH 48 h g W s ERANMUTE T, ST ARA L,
EREGHFRE X (P<0.05, P<0.01); {HYEANHHY
BOLEATT, BB Ao Ak, Ui 4l
BAAL 50 , 100 ng- ! 2 AT fE E Al An A e . DL
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&1 \éfféﬁéé)ﬁ%ﬁﬁ*ﬁﬁﬂiﬁ E. % BMD B0 (v £5,

n=12)

Effects of chinese medicine on the E2 level and BMD of PMOP
Table 1 model rats by oral administration

2159 n &/ (grkg?) E, % /pg-ml?  BMD/g-cms™
TR 12 - 60.18 £9.601  0.381 +0.029
HERI] 12 - 17.16 £8.323°  0.297 £0.024"
SEEAOLA 12 1.9 45.06 +7.634*  0.343 +0.019*
ANRHIE LA 12 1.9 19.95+8.170  0.304 +0.020
W — i 12 0.1 pegkg?  41.23+8225°  0.345+0.027

W HEFARULE, P<0.05; SERIANE, P <005,

F2 AEREWNSHAFIIHBHIMEENZIE(x£s, n=6)
Table 2 Effects of different concentration of Bushen recipes on osteoblasts

activity
251 no FHE /(ngepl™) 24 h 48 h
RFARA 6 - 1.015£0.011 1.003 = 0.024
ANEHE LA 6 10 1.027 £0.042  1.109 + 0.057
ANHWHLE LA 6 50 0.986 +0.023 1.091 + 0.029
ANHRHEILH 6 100 1.003 +0.031 1.173 +0.045
BEESAA 6 10 1.062 +0.028 1.249 +0.101
SEESIG 6 50 1.155+0.079 1.307 £0.087"
SEFAA 6 100 1.068 +0.091 1.652 +0.098"

E: 5EFERALE, P<0.05, “P<001,

207
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E 107
g
&
< 0.5+
0.0
CON 10 50 100 10 50 100
SR AL LB

2.3 b E U5 DA R AL ) fiE 1Y 5 i 100 ng- L™
ISR LA ALP TR R BT, ST,
FERAGI#E L (P<0.05); 50, 100 ng-pl" 4
B LA RE T P B A ALP 1EYE, 5RFAR
HE, ZRA%HFEL(P<0.01), NHHLE L
BAeBERAAEHBERS, BeE i S A 7E 100 ng-
L AN EEALE R, ALP W& EA A B E BT,
50 ng* uL! IR EALLL ALP TG PEA BT BIE, (1Y
BFERAE, ZRLHEITEX(P>0.05) ., 100
ng* wL AL A 50, 100 ng w42 B AL
2, Collagen I FEFIRBHAE FiH, WE 1.

2.4 &b Ui RIRTIESL K 2R R IR B S5 R
50, 100 ng-pL' S FEETILHBE R E R ERa 1
mRNA %i5, SRFARALK, ZRAEFIT¥FEX
(P<0.05, P<0.01), HXf ERB, ERRa WL
Wl 520 (P> 0.05) o BEAb, 7SR 8 AL Ml R 2
& ERa, ERB, ERRa KW EAEH, S5EFRHLL
B, ZRISGi#EL(P>0.05), WLE 2,

M HD AL SO
100 (ng*plL™)

CON 50 100 50

Collagen 1

AL AN TS TR AR ALP IS VESZN s B, FRZX B AL Collagen T 23K 52

W SEFARLIEE, P<00s, TP<00L.
1 ANEFFFIX BRI RERI R0
Figure 1Effects of Bushen recipes on the functions of osteoblasts

2.5 bW 5 DT e AR 2 R SR B g E
PR EV R ik — 22 AN T R0 R AR ER o 2
PRI . LR KB, AEAN R A N R M B LA
SEEAIEMNT, ERae ERRBAAFEE E
o AR —WLANE AR R, BRI
ERa # RS/ BN R B AL, B A
BEROE , Bl G B U T g ok, (et
ERa AR % . WA 3.

2.5 U5 AMPKo S TR IS SCg it
YL BV 0 12 25 58 AN [k E 4 B2 VB RL IS IR B B HL

XHE R A p-AMPK o 25 FH AR08 . S5
BB, AR HE N R AL 4 B 1 SHL(S0, 100
nge pLXF p-AMPK o % 154 RRRE T4, ot
Sh, B ANETRIIE RORIN, p-AMPK o 113234
TR . 4 B BN B 8 L XY
p-AMPKa % (S4B B (. T 4,

3 itig
PMOP S AR UL 1 UL, 1500 LA R 2
FRAS . REILAR | BT 0 R AR A T S AR AR
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2.5 A 154 B 1579 C
z 2.0 . = z
= = = T
g g £ 1.0
3 1.5 @ 3
= = =
= = =
£ 1.09 g 2
Zos = =
0.0~ X X
CON 10 50 100 10 50 100 CON 10 50 100 10 50 100 CON 10 50 100 10 50 100
FNMRHLHEE AL SBEAL IR AL L GO IR H B L GBI
A SR A ERe mRNA SR ; B XAUE 410 ERB mRNA FRIARYFZI; C. X UE 40/ ERR o mRNA Ik 5200
T SIERFEARULE, P<005, TP<001.
B2 #EFFIXHBEBMENERZE ERs RiIAWIET
Figure 2 Bushen recipes regulate the expression of ERs in osteoblasts
FSRHEAL SEEAL )
SR e AURHE L SBEIL
o -1
CON 10 50 100 10 50 100 (ng-pL") CON =0 100 =0 100 (ng-pl)
B-actin B-actin m

B3 #SAFKEHM ERx &HRILH R
Figure 3 Bushen recipes affect the protein expression of ERa in osteoblasts

ST R 2 A5 S T . HP I R X A 1 A
FTEBIR AT H Z ROk 2 W EAL, P EUCHR
¥ PMOP 1) — A~ EZJFE I ERANE 353, i Db E
DB ERTRYY o BRI, AMNE257RYY PMOP H1E
B AT 2 4

A5 B 56 A RO B 55 D) BR R s T A ST T
PMOP BRI R, [FIE, 3@k X PMOP 581K % 22
3ANAY, 558 T ANE Jr i 4 BB AOIURI 7S R Ml o
AUXT PMOP FOIRITAICR , 455 A4 B AALRR !
EHE T PMOP B B % 5 R I 775 8 R KPR
BRHL B IR FHRCR AR B, A, AL T
AFEVEEE (10, 50, 100 ng+wL™) %R B 7 706 158 21
WL s, e BB E AR 50 ng - w™! A1 100
ng-pL! A EESAUWERT, 4HME5E 1/ ALP 352
Bl EH5E, H. Collagen 1 A FA WML FIF, HIS
MR B ALAYVE R B2 . R ZE R UL ANE R 4
[ B S AL AT PMOP WA RL25 %), 1 7S WK HiL % AL
AT BRI BAR T4 BB AL

AWFFEFRI, AF U R T T A A 28 £
SURYTAE A, AT A K S B AT B B
B 361 SO GPA (1 Y, EL T LA L DA A 40 L 2 1
W, MU BRI A AN, R ANE R A

B4 #MNEAFIITKEHAME AMPK EERIZEIAT

Figure 4 Bushen recipes regulate the protein expression of AMPK in osteoblasts

7 R A S R A T X B BN RE A BT T AL o
AN IR, HA R M R AR VR R R 5
wWEAE, MR, B, BT, MR, HRESE
R 25 AT R AR R R R ORI 2
B 1K BB 4120 ER mRNA 2353008 L AT o
ER BRI FIEA, PS5 H I N
FRIE, IR ENATT B BB AAE R, 4B E
ORI E BN B 2y, AR, RS A
FHE . RS . BERL . BT R FERIT, SHRHE
WL F BN R L R hgh .,
PR REE S AR, FRALE AN, &
RS WA H B LB 2 4 B AL I LR R R R 2
RILX LR 25 &4 Z R R 25, DA
WL HERL R R T SRR, HEE MR
B4 R A R ST L W SR . HRELE . R
M, HENEHFT IR, NABE . HER TS50k
FFIRI7 PMOP IF R iRiE R 2 . L, F—2 50
55 7 2 1 AR B R 4 BB ASULIR Y POMP Ay 22
ARG

N B A4 L PN B U 2R 2 AR A 49 T
W, PRI, NSRRI S A
ZJa B RGN &R YIA I . H AT AL
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SR AN N AFAE R SE A Y ERee,  MESE R 5 08 H 4
RPN B ME R 2 ARG A 0e R I R . R
SN M R B A K R - S A T AR, R A i
FETEARIRI ERs ARA5E 0 R ML o 35 28 A I 1
it 5 ERa. ERB. ERRo AHEAE IR RCE 40 i & 15
HE W8N o AEL IR — b I R 2 il 4 A A i R
ZARWHR, HAETMIGEL . RNLEBHFRER, S5
BRI 2 R HE Y R Z K ERa (3R 3E, EXT
ERB M ERRo W ZRIXUGEAE A B o 00 B 4 B2
AL TR E R E ERo 1932 55 TS 2 L fth 7 78 35
ik, TR AR AR A A ROIR A

AMP 34005 25 134 ( AMP—-activated protein kinase,
AMPK ) j&—FI 22 202 | A PR TG, J2— 5
“RIREM, B a(63 kD), B(30 kD)Fl y(37-63kD)
SANIEA . AMPK 8T F5 AT AT S oA A 3 i
DAL= 20 ATP, RIS 25 56 AT B A 1 30 6% LA U
/b ATP {8 #E. AMPK 768 24U & 155 H 2
YERM, ARAMFFES G s AMPK 7 DR 1 21 21 40
M- ATise, [RIEHA PN BFR IR AMPK o 8%
B WIEEFRM/NR S BB R TR, (HEHP
AMPK ¥ K 55 BN . AMPK 0] LT 2
F AR A AR I 1 P, AMPK RT BBISCMIR YT
BB — N F S . HET, XF ER a/AMPK
15538 PR R S 5 A OGP B AR D, AT R
& ERa JH 2 SR T 1 (HSPOO) 255 )5, il 1T
AMPK LI 3R 228 FITE AL, 40 LKB1 48, T
T AMPK (OBERRIE™, TITEAMF TR A, 4
B SAAL AT AR SCE A0 ERa, I8 W] i 25410
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