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AR PMOP XERBEHLEH TGF-8
1/Smad4 mRNA ZRi& R 5N

RS, Bkt XarpEt, 2’

(1. IFFEHKRFAMESR, WM 110847;

2. BEEBR L H AR FRE SR, 458 458030)
WE: BN REPFANENEFRRMARFTLALF TGF- B 1/Smad4d mRNA Kk %
we, FAITE A E RRAAE ST IENE . iE SDMM KRS NEFA, BIFARL, BAERE
W, ZPAE. B KA B, KETEEL, XA XWENT ZETLE G T TR IEK
A, KRG 21d FFdb4h2y: E# 4, BFARLA ig £HEHA EEAE. £ KAELL 5 ig 6.4,
3.2, 1.69° kg-1, 1%k/d; B/RMEEEZ ig 0.021g° kg-1, 1 K/E # 4 120d. AW X &
& 5NN E A B BB ERE fn U3 B F %% (BMD) ; KA RT-PCR A £ 5 MR &
I3 1/3 #40H) TGF- B 1/Smadd mRNA Kk KF. R SRFARLAML, BAZEH KR
BHREIREEEEZE TR (P<001) ; SHEAZAGALK, ZALE. F. KAE4L
RERMEHGEELENE(P<0.01). SBRFARLALK, FAZTGHAARFLALF TGF-
B 1. Smad4 mRNA K-8 B B (P<0.01); AFAEREL, EHL+F TGF-B 1. Smadd
mRNA K FEZ EA (P<001) , ZFGHZFALEZMZR (P>0.05) . & FHH
H TGF-f 1. Smad4 mRNA &34 K6 T 7] f6 2 PMOP & At & ZH 4| = — & 3 A fE4
FREAEALH TGF-B 1. Smadd mRNA 3k ik, AT A 2K 76 & i AL E .
KEEIR: FEF, A BEEERBME; TGF-B1; Smads
hES¥ES: R2855

Effect of ZuoGui Pill on Expressions of TGF-$1 /Smad4
MRNA in Ovariectomy-induced Postmenopausal
Osteoporosis Rats Bone

REN Yanling®, LU Haibo? LIU Liping? LI Yaling®
(1. 1.School of basic medicine, Liaoning university of traditional Chinese medicine, Shenyang
Post 110847,
2. School of basic medicine, Liaoning university of traditional Chinese medicine, Shenyang Post
110847;
3. Hebi Institute of Technology Medical College, Hebi Post 458030)
Abstract: Objective: To investigate the mechanisms of ZuoGui pill (ZGP) to prevent and cure
osteoporosis. Methods: Female Sprague-Dawley rats were distributed into seven groups. Rats
overiectomy-induced osteoporosis model were adopted. Rats were orally administrated
physiological saline (negative group, sham group,0OVX group), ZGP (6.4 g/kg, 3.2 g/kg, 1.6 g/kg)
once a day and Nilestriol (0.021 g/kg, positive group) once a week for 120 days. The right hind
proximate femur at the 1/3 side were determined the bone mineral density (BMD) by Dual-energy
X-ray absorptiometry. TGF-1 and Smad4 mRNA expression of the left hind proximate femur at
the 1/3 side were evaluated by the method of reverse transcriptase polymerase chain reaction
(RT-PCR). Results: As compared with the Sham group, OVX group markedly decreased BMD (P
<0.01). ZGP (6.4 g/kg, 3.2 g/kg, 1.6 g/kg) and Nilestriol group markedly promoted BMD
compared with the OVX group (P<<0.01). As compared with the Sham group, OVX group
markedly reduced TGF- B 1 and Smad4 mRNA expression (P<<0.01). ZGP (6.4 g/kg, 3.2 g/kg, 1.6
g/kg) induced expression of TGF- B 1 and Smad4 mRNA in bone tissue (P<0.01). But there was
no difference among three dose (P>0.05). Conclusion: TGF- B 1 and Smad4 mRNA expression
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were downregulated in bone tissue of OVX rats. ZGP can prevent and cure osteoporosis
effectively, One of the mechanisms may be related to its up-regulating the expression of TGF-8 1
/ Smad4 mRNA in bone tissue.

Key words: traditional chinese medicine; ZuoGui pill,; postmenopausal osteoporosis; TGF-f 1;
Smad4
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Y22 Jo B R (postmenopausal osteoporosis, PMOP) & —Fh by M 26 = H %
P EVINCE AL SuX PN e S IV EPN PSSR IS o= O TN = A €y AL 87 L e (T
SR G RS T A A o BRI STR I, A2 VAL AT R i 25 O ST SOk
U AL " ASCIG I EIER [, DL O EER RERA K RS 4140 TGP-B 1/Smadd {7
G RIKEARAVIN S, BRI 2 90 SR TGN 2 AL S 20 A FLBI7 i 25 O 5L 80 ot
BAAE VR IR .

1 8
1.1 R

SPF 2% SD WiME KRR 79 ., 4.5 Hi¢, 1AHE 270~290g, H_LiIGHE /R LYLseksh Y4
PR EIBRAE, FATUES: SCXK () 2008-0016, 3L 7 H = 24 K 2% 26 HoChd W ME IR 1w,
i 20~25C, WS 20~30%, H S YOK, GRS AN IR RL (Ca: 0.5%) o H5E
BRI BRI 2, B2 KRB R 3 A IEWA 13 H; HFEARYL 13
iy oAy 65 JUUE S0 51 S BRA A

1.2 249 R

VAR, TR ST BRI B A W SR (b5 090409) ¢ JE R MERE el b
s 2 (B2 A B W) HT AR 24 4243k (k5 080803) ; RNAiso Reagent (DRRO19A) . TaKaRa
RNA PCR Kit (AMV)Ver. 3. 0 {7 (D9108A) . ZfiEhE (4tt5 D601) HH TaKaRa 2w $&fi; HAth
TR A [ = oy bt
1.3 FEALHE

BX51 B B (OLYMPUS, HA ; XR-36 BUXLAE X £k % X (Norland, &) ; 550
TS AL AR (BIO-RAD, 2£[H) ; MycyclerTMThermal CyclerPCR 444 (3% [, BIO-RAD) ;
EPS 300 HLJKAX (LR AERM AT BR A W) 5 WD-9413 BB AR A CIEIT T AN — 188 )
HE-90 /N5 /KT Hdk i (R RBERHEHRA D

2 HiE

21 s
K& 10% K258 0.35m1 « 100g ' ILRSTESTRRIE, MK BT FEEHE R A, 4]



80

85

90

95

100

105

110

m“&i&iﬁﬁ http://www.paper.edu.cn

RO GRS BT AR AL B0 SR RIS B R o AN DR, (DD A [l D IR T AL 20

22 IPHAH
BRiEH A TR, B 21d 5, H525 00 SAEE KK B2 A TE 4y 2 R4 A 5 41,
B2 (4 JE/RMEREAL. Z2VAR AL, 22 AR AR 22 A RARFE AL, HETTE

HEHGY.

2.3 H/HFTEENE

AR KBRS 70 4 S A T K B A A AL AR IR R 1. 6g » kg FRBCA R
B M P RFIEAR RS S T AAHHN6.4, 3.2, 1.6 gkg', 1K-d'; JE
IRMERELL L T JE IR MERF0. 021 g « kg 'y LW« w', A8 IR0 0K 20 UE LR JE SR MERE 4 FH 261
IKHIBR R, EWRITTIREE, 10nL « kg, HEM: IERAL. BT R KR (A0
RZEWR/K, 10mL « kg, Lk« d's HERWIN, S4UKREHA FRELR, FEHHE & E %

MY,

2.4 TRARE

SR RUE L4 24120 dJF, 25K24 ho Z10%KE5ES. 5 mL » ke VE ST BRI o
WROK BRUZ6 i IR R Ao 1/ 3303 I R R RS, FHDEPCI/K Ab B I IR AR S AR 0 4, Ay
PRicE, BN R T, 25 IN-80 CUKHIRAT, LLART-PCRT A B 21 4L TGF -
B 1. Smad4 mRNAMRJZEIL: HWUKWAEHE, Sk 4128 LA NLA B, OR B,
AR KBRS, HIEREER KRR A L, NGREEAE T, BT 20 CUKF R AT,
JH T 2 E TR D o

2.5 WEIRFR

251 BHEEEREENNE

MR BRUA T B 25 A P AT 0 1 /3 5 B A A B 5 FE A (g/em”) , HEICVAEQ. 82%~ 1. 24%,
PR Lem, 58/ Lom, FREEE6O mm. s, AN g/om’, FoR KR ATIUX G )5
JER A BB T

2.5.2 B4R TGF-B 1, Smad4 H mRNA ik

2.5.2.1 SRNAFRBUSGKEENE R Trizol — iR IUE 4121 RRNA, &AM 66 E
THIERNA G E (A260/A280) 11, 8~2. 22 [a), ARAEMIH FRLARNAIK L, 2 A XIHE
HERT S W2 IS ) A RNARE A

2.5.2. 25 W% Wit KR TGF-B 1. Smad4FE[K 514, 2 MGenbank: NMO21578 4R )ak K i F
P14 X cDNAJF41), A primer34fF6it, HiTaKaRaZAwl & WK1,

R1 SIS KA H AT
Tab. 1 Primer sequences and amplification conditions
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519 2]l PR R R

5’-CCAAGGAGACGGAATACAGG-3’
TGF-p51 412 bp 65 C 30
5’-GTGTTGGTTGTAGAGGGCAAG-3’

5’-TCAGCCAGCTACTTACCACCA-3’
Smad4 428 bp 65 C 30
5’-ACACGTCCCCTTCACCTTTAC-3’

5’-TGTATGCCTCTGGTCGTACCAC-3’
p-actin 535 bp 65 C 30
5’-ACAGAGTACTTGCGCTCAGGAG-3’

2.5.2.3 KPR SRAIRT-PCRATVEXTCF-B 1/¢Smad4 mRNAZKF-HEAT 2158 &M, 454
PR A G BT . QWS N fE10u LN AK R A I SRNAFEA Iy Ly Oligo
dT-Adaptor Primer 0.5y L. AMV Reverse Transcriptase XL 0.5y L. RNase Free dH.0
3. 75 L. RNase Inhibitor 0.25 y L. dNTP Mixture 1 p L\ MgCl.2py L. 10XRT Buffer 1y L,
RN 4A: 30°C, 10min; 50°C, 30min; 99°C, 5min; 5°C, 5min. @PCRZN: {25 LN A%
ZTIMART N 54 L.Primer—15Primer—240. 25u L EX Taq HS 0. 15u L, 5 X PCR Buffer
5 M L. KBiK 14.35 pu Lo ON4AE: 94 °C, 2 miniAsk; 94 °C, 30 sA8E, 65 °C,30 s
Bk, 72 °C, 1 minZEff, 30MEIR; 72 °C,5 minfEH. SeN5EEUEHU5M LPCR SN
5 EFEZ MRS, AEL S%I B ERE R T AT R R F vk (180V, 20 min) o SRFHWD-9413B
B AR A BT GHAT G 4T, I Gel pro32wk i 45 40 b 8 5F PCR = W) kAT 2 5 4%
M, 43 HIHTGF-B 1/B8 —actin, Smad4/B —actinfKW 6 ELAE R E/RTCF-B 1, Smad4[fJmRNA
Tk

2.5.3  GiiHEST

SEIGEHE DL X + s %o, ST SPSS 15. 0 [ ONE-Way ANOVA #E4T43 47, P<<0. 05
WA G E .

3 4R

3.1 ZEHRAXENERRE AR FILNR 1/3 5% ERIEH
B AR S BT RGN, B AR w25 B w2 M e (P<<0.01) , ok
CNE PN = ¢ = RV TP SR N 87 o S PAWSEYIN | SRS B S N =
ZEAHE S S AR A e 2K MERE 2K BB AR B A B R TR (P<<0.01) , &
M2 M REE R (P>0.05) « W 2.
K2 KRBT L/ 3 % R ( xts)
Tab. 2 Isolated rat proximal femur 1/3 compared BMD ( x+s )

il il n % (glem?)
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1EH4AH 11 0.13720.0114
BFARA 12 0.13320.010%
(TR S| 12 0.12040.015*
Je IR MERELH 12 0.13520.010*
FEVA A 12 0.13420.008*
AV A 11 0.13620.010%
ZEPAIAGTI R 12 0.13540.0084

135 wE: 5EFEAR4IE: *P<0.01; SEIEZSA41LE: *P<0.01

3.2 ZBEISEHLH TGF-B 1. Smad4 mRNA FiE MM
PCR )2 BENRBEBE R UK 5 385 B T A i, &-AN2H 53 3 T 412bp (TGF-B 1)
428bp (Smad4) « 535bp (B —actin) WEIF MM (K 1D, KUHBRIFHSIIMHGG. &
g i RT-PCR AN 7. AU ALK R S T ARG LE, KR 42 TGF-B 1. Smad4
140 mRNA ZK-T-WJSEREAIC (P<<0. 01) ;. WEMRAIHRAFEAE, H4HZ0 TGF-B 1. Smad4 mRNA /K
2 BT (P<0.01), SHAHZMIERENEZER (P>0.05) « W& 3,
3 HALUTGF-B 1 . Smad4 mRNA FikAKPHIZEAL ( xEs )
Tab.3 Bone tissue TGF-B1, Smad4 mRNA expression level ( x+s )

il Sl TGF-B1 Smad4
EH 4 0.500.144 0.4640.104
RFAR4 0.4740.114 0.4740.074
R 23 (4 0.1440.07* 0.1840.06*
JE IR MEREZH 0.4620.124 0.4540.064
ZEVA AL TR A 0.4310.114 0.4540.074
ZEVAFL R T4 0.450.084 0.4540.094
FEHAACF B 0.4140.11* 0.4140.034

E: n=3; 5EFARLLE: *P<<0.01; SEMSFSHALE: 4P<0.01
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TGF-B 1

Smadd
Ny 428hp
Piscin B -actin
535hp 535hp
145

E: ZAHAEREREA  F: ZAHAPHEA G AHMERFEL  M: Marker
Kl 1 BHL TGF-B 1. Smadd mRNA ik Wi e Bk s e ik
Fig.1 Bone tissue TGF-B1, Smad4 mRNA expression agarose gel electrophoresis

150 4 iR
B2 IAk PMOP (A RS 5 B Ty B IR R WONERZA, Bk, EAKER
5 B, B KA BT B ORI A B3R RIEZ) . PMOP
SR NRTE L, LA BRI AE R B LA B bk SRATVESON, & 2 R0 N B4k A1
FHMAE s O A R i D 8 35 AL S JL R s UIAR DG, I 2, B R PMOP R IrIAR AR
155 JSDN. DR, RNEFHDRE B 6 PMOP FOARAS Tk
ASHIFORA MANE L AR B GHEAR) . GHEST « Bih\K) H: “Ri
BB KA, AREHEFRE T, Wiy, sUBMEsk, VPRI, siAsrd, IR, sUf
BB, BBAEE, B SIS, IR, sREVERE T, sUERRRRE, FURSREN T,
RREAIE, K 3, DI AE 2o, Mk AR Bikr 2. 7 J7h S i
160  DIMHECPA: Mol 7RSI H: IRBRERS ST fa B, NIRRT AN
TR THER, PRI E T, VABATE Rk, AAREIEEE, AN PR SR 2 X T
FCAR R, SRR, AR L ZE R MR, 2 A I T, A IR Ak AR L
TIRTT A Bk HIZ R, R, SOk, B smes.
HILLIABLAS,, TGF-B fEE L5 TGF-B LUARIEALMERAEAE, M JE ORI
165  Efr R e R W, DRSS, B ERAE Mg ERP,
Smad2/3 & [ Rk R, S Smadd £ (145 S TR G IE —R AR, B TGF-B MKk (ufs
BMP-4) i (K140 M A5 5 b 40 A% LR % H RS a5,
ARSI R R, KR LG, H412H T6F-B 1. Smad4 mRNA VB3 FRAG, 1A
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I L5 A e S R 412 TGF-B 1. Smad4 mRNA fE55, WI9TEW], TCF-B /Smad 55
170 W Sl BR AT DUBAAE 1 A6 rh ke A EE LA, OCOE I 1 e 0T B B DB AA i A0S ) L
iz
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