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Ll B AN 28 A S BB AR R s 173 MR B AR 5 BE (BMD) 5 2R ] RT-PCR kA 0 oK Bl B 466 J5 199 % Ak AR 4 R -8,
(TGF-B,)/Smad4 mRNA ik, ZER . GHTIA LLE, 22 FALE A 45 /D RE R 7023 (Th- Ar) B EF & (P <0.05) , 74
VAL | 7 o 2 SRR R L TR (P < 0..05) 5 2% 20 B IR 4H 2 IR 25 % R UL B S s BIE AL 5 5 E R AR L, B AL
141 TGF-B, ,Smad4 mRNA /K it 5 %3k (P <0. 05 ) 5 5155 21 A bh , 4% 25 25 41 W 41 41 b TGF-B, ,Smad4 mRNA # ik i % F
P (P <0.05), AT A0 T 8 F7 B 388 T 2 /R MERE AL, (0 LA ZE IR AL 4L F IRl B 3% . 2518 - 22 IF LA sk By
R4 28 5 B B A E , FLAE AL 2 — 7T 5 5 L+ 10 41 2 TGF-B,/Smad4 (415 5 % 38 A Q.
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Expressions of TGF-8,/Smad4 mRNA of Kidney by

Zuogui Wan in Ovariectomy-induced Osteoporosis Rats

REN Yan-ling'* , LI Ya-ling' , LV Hai-bo', LIU Li-ping' , ZHAO Jin-ru', WANG Liang-chen’
(1. Liaoning University of Traditional Chinese Medicine, Shenyang 110032, China;

2. Northeast Yucai Bilingual Schools, Shenyang 110164, China)

[ Abstract |

Method: SD female rats were divided into 7 groups: normal, Sham operation ( Sham), ovariectomized (OVX),

Zuogui Wan high- [ZG (H) ], Zuogui Wan middle-dose [ZG (M) ], Zuogui Wan low-dose [ZG (L) ] and

nilestriol (N). The rat overiectomy-induced osteoporosis model was adopted, 21 days later, normal, Sham and

Objective; To study effect and mechanism of Zuogui Wan in ovariectomized osteoporosis rats.

OVX rats were ig given with dwas? tilled water. ZG (H, M, L) rats groups were ig given with Zuogui Wan at
dosage of 6.4, 3.2, 1.6 g-kg™', once per day. N rats were ig given with 0. 021 g-kg™', once per week. Sixty
days later, the left hind distal femur at the 1/3 side was taken to test the pathological section for determining the
percentage of trabecular separation (Th « Ar). We determined the bone mineral density ( BMD) of right hind
proximate femur at the 1/3 and used the method of RT-PCR to test the expression of TGF-8,/Smad4 mRNA in
kidney medulla. Result: Compared with OVX, ZG (H) and ZG (M) increased Th+Ar and (P <0.05). No
pathological change in kidney tissues was found. Compared with normal group, the expression of TGF-8,/Smad4
mRNA in OVX rats increased (P <0.05). Compared with OVX, the expression of TGF-8,/Smad4 mRNA in
Zuogui Wan treated groups was down-regulated (P <0.05), which was more significant in the total groups of
Zuogui Wanl than that in nilestriol group, and low dosage of Zuogui Wan showed a most obvious down-regulation.
Conclusion; Zuogui Wan can prevent and treat postmenopausal osteoporosis ( PMOP) effectively. One of the
mechanisms may be related to its interfering the TGF-B8,/Smad4 signaling of the kidney tissue.

[ Key words | Zuogui wan; osteoporosis; TGF-8,; Smad4

48 % J5 5 B B MY AE ( postmenopausal
osteoporosis , PMOP ) Jg& —Fift 15 Wi 8 2 ik = B 422 40 G,
(EVINCEA U S PN eSS S QR = S 8/
B GRS IR S R, T B e 1S R
TR R B R, LS
B BB AN GE K B TGF-B, /Smads {5 5 % 5 18 #% & /E
S, FERIAE R B A H A TGF-B, 1) mRNA
Je Smads % (1 #1583 FHE 2 INILR A LA
201 58 KR Bz O R T BOR RV R . AR s
B AU AR MR b, DL OF SR B g AL R RS AU
TGF-B,/Smadd {55 FRIKEE AV A, i — LIRS
25 O L7 g b 22 R BIL TR B A UH AU B IR 25 B ST
O BT g A RE 1 VE HIPLH o
1
1.1 3h¥ SPF 2% SD Mtk R 79 H,4.5 A #,
R 270 ~290 g, iy I ¥ V5 35 /K- b BLSE 50 B A FR
ONFRAL 1 AT HE S SCXK (31)2008-0016, 4% 52 5
KERIBEEBEIL T E 2 R 5 3 4. 0

WAL H BT AR 11 H s HAy 57 H 4 S XU
YIS I BR ARG A
L2 259 kalk AAHu, i TR o b Bl 2y
A7 B2 TR (HE55 090409) 5 & /K Mt B - i L 1 S
2y (M) A R A B AR B 2y T R (S
080803 ) ;RNAiso Reagent( DRROI9A ) ,TaKaRa RNA
PCR Kit( AMV) Ver. 3. 0 i3 (D9108 A ) , Bl f5 1 (#it
%5 D601 ) i TaKaRa 2% ] £2 41k ; H: iy 3 77 5 o [ 7
VAR
1.3 W&  BXSI A 38 (Olympus, H 4%) ; XR-
36 BIXLAE X H 2k B % B X (Norland , 32 [) ;550 #4 {3
1L & B Fr 1% ( BIO-RAD, % H ) ; MycyclervlvM Thermal
CyclerPCR §" 38/ ( 35 [ ,BIO-RAD) ; EPS 300 H, yik{%
( L) s WD-9413 BERSAZR AL (Ab 5L, 7R —) s HE-
90 /NS 7KL PR (L9, K RE) o
2 FiE
2.1 R KR4 10% K48 0.35 mL-
100 g "5 1o 5 BRI, DA K SR 85 348 3 A 9 A
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%, V0I5 U B 5 A1 T R 4K B S s 42 AN
VIR, AU B J& [l /0 &t g s 4 40

2.2 #HWad BIEWH (1 B BMFERLM (1
HO) AR 21 d 4 20 AETR 1 R BL(50 H, FR%E
T 7 H) R E A JZBEALS A 5 41 AT (10 H) |
JeIRMEEAL (10 H) ZEHum Al =l (10 H) (A£IH
U FRIELL(10 2 2R IUIERIE AL (10 2,

2.3 HEIEKGN R R NS R R R
AR A KR AT I EMHR AR R 1.6 g-kg ™',
IR AR A o A2V U A R 4R B A3
TV 6.4,3.2,1.6 g-kg ™', 1 W/d; JE IR M
PATF e /R MERE 0.021 g-kg ™', 1 W/, 8 Al 4
SR 22 AU R IR e e ] 25 08 K i TR B, 10
mL-kg ™" IR 5 1 B 41 AR TR 2 B A R 4 3 IR
ZEMRK 10 mL-kg ™", 1 Y/d; 3 H W], 4% 41K R
JAGTRE 1R IFRIERE RS A5

2.4 PRACREE LEKEGELLLAZ) 60 d 5,25
BEIK 24 h, 22 10% K4 S 3.5 mL-kg ™' i i
SERR . B B ZE S B R B e 13 3T O T
B, F T 38 28 2 0 s IOKR BRUA e B |, 41
I H 2H 2 1 B 0 LI S RS, B - 200 °C UK AR R AT
FH T 8 BRI 5 3 5 R B U B 2 28 2 )
B EFE AT 10% 1) 2 5 H O 1w Wb AR A,
TG HIE AR 2 k. B IRCA O B D R
B BT, R E 20 100 g, 2 - 70 C Y UKAE DR AT,
PL#& RT-PCR J7 ¥ k5 U B 41 21 TGF-B,/Smad4
mRNA )ik

2.5 MEFRAR

2.5.1 FHZUES RS HNNE  BORKRZAE
Jo BB v 173 AT S B i U0 AR e g
TEZWCER[7]) . #REM HE Oy F 8 T8
PR (10 x 10) WL B /1N 3% 20 T 245 140 1) 28 A, [] i
¥ i Motic Tmages Advanced3. 2 &% /3 #1 B4 3 47
AT kU] R U 4 A B, I T AR A R
120 000 wm’ , fJ7 O 34 4H, 1155 /0 B2 1w B
33 (Th-Ar) .

2.5.2 ERBE AN BOR A S RO
PRI T3 1/3 F R B i 45 P (goom %) ALY
CVHO0.82% ~1.24%  HIHEKE 1 cm, 55 E1 cm,
FI G 60 mm-s ™' BN geem T, KR KA
il i I B g O JROK S I B ) R

2.5.3 EHLEIESFAM WA E IEH A,
WHLB K, R A A 2 s ), 4T HE 3%
0, 68 T A& AU 20 B A8 4

2.5.4 'BHL TGF-B,,Smad4 ) mRNA ik
2.5.4.1 & RNA AU H Sk I 2 2R A Trizol

— 5V PR 4 2 58 RNA B 48 4043 6 0% BE 1
RNA WG RE (Aygg/Agge ) 7E 1.8 ~ 2.2 AR 1 114 5
RNA ¥k E , iz A 050 RT S B % 5 RNA
FEA IR

2.5.4.2 Bkt &K B TGF-8, , Smad4 3t
K 5|4, 2 B8 Genbank : NM021578 45 & A F 3 A 4
X cDNA F 51, F) ] primer3 #4531, i TaKaRa
NEE . WER T,

x1 SIMFEIIRYEBEH

319 J¥ 51 PHKEbp iRk i/ °C {[EEI%{ RN

TGF-8, 5'-CCAAGGAGACGGAATACAGG-3' 412 65 30
5'-GTGTTGGTTGTAGAGGGCAAG-3’

Smad4 5'-TCAGCCAGCTACTTACCACCA-3' 428 65 30
5'-ACACGTCCCCTTCACCTTTAC-3'

B-actin 5'-TGTATGCCTCTGGTCGTACCAC-3’ 535 65 30

5'-ACAGAGTACTTGCGCTCAGGAG-3’

2.5.4.3 JEFEMW SR RT-PCR J kX TGF-g,
K Smad4 mRNA FRP-JE47 2 5 48 50 1T, #4415
UL AT . DR S/ AE 10 b J MR 5
Fim A B RNA AR 1 pl, Oligo dT-Adaptor Primer
0.5 wL, AMV Reverse Transcriptase XL 0.5 pL,
RNase Free dH,0 3. 75 pL,RNase Inhibitor 0. 25 pL,
dNTP Mixture 1 pL, MgCl, 2 pL, 10 x RT Buffer
1 wLo SR 4 30 °C,10 min;50 C,30 min;99 C,
- 192 -

5 min;5 °C,5 min, @PCR I : 7E 25 wl 521K %
Fijm A RT J Wk 5 pL, Primer-1 5 Primer-2 4%
0.25 wL,EX Tag HS 0. 15 pL,5 x PCR Buffer 5 pL,
KEEK 14.35 Lo R 24 94 °C,2 min 48 P
94 C 30 s A5 HE .65 C .30 s B K, 72 °C .1 min 4E
fif,30 AN EER ;72 C L5 min ZEAf . N 58 B B
5 wL PCR ik, 5 EREGE M IR 2, 76 1. 5% Y Bt
RO B JBC h 2R AT E S L UK (180 V', 20 min) o R H]
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WD-9413B BERE G 70 B AL HEAT B4R 53 #7, IF ] Gel
pro32 B G 73 B A4 X PCR 7= ¥y R 47 2 5 ity
¥r, 43 3 FH TGF-B,/B-actin, Smad4/B-actin ) I St &
HAH K /8 TGF-B, ,Smad4 1) mRNA ik /KF-,
2.6 GEiteEabr SEREUELL v s £on, WS
A SPSS 15.0 ) ONE-Way ANOVA #4743 #7,
P <0.05 A G
3 &R
3.1 WA EASENEN TN SIEWA
PO BEARIZH B Th Ar B BRI (P <0.05) 5 SR
MR, A H L E PR A Th- Ar B TH s (P <
0.05), P Limf kA E, k2,

®2 EFRAMKRBNEERBFBMW(xxs,n=3)

4 5 Flit/g kg ™! Th-Ar/%
iEH# - 40. 885 £0.733
BFA - 43.860 2. 896
FER - 29.533 +3.685"
J& IR W i 0. 021 46.785 £7.183%
Y=FR 6.4 39.513 +7.092%
3.2 37.278 +1.583%
1.6 33.324 0. 670

YE S IER ALY P <0.05; 58RI > P <0.05 (% 3 ~ 4
).
3.2 XPEROPERRBEEETEENEN 5IE
B LA E B A R B R 3 g 173 R R R
HEESEE TEE(P <0.05), #72 £ 09 85 K
B R VE A VA AL R ) A R 3 g
1/3 KRR B % BT e o 35 (P <0.05) . i
#3,

#3 ERAMARBESEENBMN (v

a5 3 & . J B T v 1/3 Jie B % 1
/g kg ™! /g+cm 2 /g em 2
EH# - 8 0. 138 +0. 004 0. 132 0. 004
BFA - 7 0.139 £0.004>  0.134 £0. 005>
LA - 8 0.126 £0.014" 0. 125 £0. 009"
Je/RMERE  0.021 8 0. 138 0. 006% 0. 132 £0. 004%
AL 6.4 8 0.138 £0.010% 0.131 +0.007%
3.2 8 0. 137 £0. 009% 0. 133 +0. 005%
1.6 8 0.125 £0.008"  0.127 0. 007

3.3 ZEVASLRE 2 BREOK B 2 2L BOE 25 2R AR
M OB T WSS S50 21 AR AR B, B/ BRORE IR
TG B 38 A A M AT A Ak BN L R TR
WL, 8] J5i JC 98 i [ I, 2B A A L 38 e R 54 1y
EH

3.4 Ze AUk 2 Bp EOR BUE 2H 21 TGF-B, , Smad4
mRNA £ kW EH 4 RT-PCR L %, TGF-8,,

Smad4 Fll B-actin 43 J 7 412 bp,428 bp,535 bp WL %
Fo AR 4 R 5 BT S AR . 2k e Bk
WrEs R Bon, 5IEW AL, SR = 54 TGF-B,,
Smad4 ) mRNA /K3 5 %3k (P <0.05) ; 5 A
A HA L, &7 4 E 420 TGF-B, , Smadd 1)
mRNA KA H R FE T (P <0.05), HAHIE.
rh ARGR) e 2H A R R ) B A 5R TJE ARBERE A (B DL AE
LR B AR e . WLk 4,
%4 EEATAREESH TCFB, ,
Smad4 {) mRNA B RIZEBHZM (v 5,0 =3)

Fiilh==s TGF-B, Smad4

151 . _ A
/g kg /B-actin /B-actin

E# - 0.573 +0. 088 0.352 +0. 061
BFAR - 0.599 0. 077 0.373 0. 037
[RIVERgE| - 0.793 +0.045" 0.553 £0. 149"
JB IR ik 0.021 0. 449 0. 199% 0.312 0. 095%
ZEVA L 6.4 0. 402 0. 133% 0. 198 0. 095%

3.2 0. 440 £0.119% 0.288 +0. 063%

1.6 0.384 £0.079" % 0.186 £0.096"' >
4 itig

TCF-B & —Fh & Ik 4 K W 7, 76 8 AR g i 72
i, TGE-B 2B T 1 A0 B 0 Wi = (1] ey 4 166 R 7, T 1A
3 b 8 B R A ) e RO A 0 U L 494 A
Ak, 84 B T S AR A5 Smads 2 1
KIS TCF-B 4 M N M — 115 5 55 40 T, il i
ST, Smads g5 DNA s Hofth 5 5% [N 7 M1 45
B R 2N TGF-B 155 10 25 1h 200 i J55 4 5 A 40
B s Smad4 15 3% TGE-B 25 25 f5 5 5 T3 e v It
AR BRI E T TCF-8, K Hif5 55
% F Smadd 7 H T KA GE 1B B P 0k TR
W) 2 99 515 1 B R E K BL TGF-B,/Smads {5 %5
It G R i P S T R SRR TR R A AE & AR 1Y
FEHLH

TGF-B, FH AL MIH T —4E , 16 AR N B 53 A
WEA —E WU vk 8 S kB, 1 A
()5 4140 TCF-B, ik AEH F ol o MIE B
WON R S PMOP RS AS R, BN e R 2 A, TS
B2 %R+ % 0, B KR E S AR
() FE 2L, T Lo PE 4 22 05 R A 5 40, 6 B 2
A58 PMOP (% 4 .

IR BRTCRHE2) , 2 & 25
A B R L ZEBE AR IR T 8 Bk
UL, AN E B 2 R . AR N TGE-
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B,/ Smads {55 % 338 i A T, WL A2 I3 AL X 25 B
BB OB A E K R B 44k TGF-B, | Smad4
mRNA F£IE A1, #E— 25 DNBORS 5 6B 19 A 3 4R 1)
AN IEDRE 97 25879 POMP B4R HIHLH] . SCue st gt
L I 2 B O SR B R A P Al R R A8
TGF-B,/Smads {5 5 @ B R W, XN
TGF-B,,Smad4 ) mRNA /K5 & %3k, H i % ¥ %
K4 F A2 H LAY 60 d J5, B A4 iy TGF-B,,
Smad4 mRNA FRik¥6 T HEHE, B8 % % 8% T+
Ers R LR KRB A8 4 TGF-8,, Smadd [
mRNA 235 I 3P 38 w0, 4k B Q3L i Wl
FHEHIE W, 5 &8 KR EH, 8 PMOP 1 &9,
2203 L BE 3 R U B 4141 TGF-B,, Smad4 [
mRNA 35 0B Wi, 2] I B Rl e &
o 2% Je MU B IR A 38 ok b B EORS 1 a4 8 B
Bii it PMOP (4 F 5 AR AL 2 — v g o T i
B 2 21 v TGF-B,/Smad4 (¥ {5 5 % 5 18 [ >k 52 81
1, 1FL 5 50 235 2R S G R A2 I3 Uk 2 L TGF-B,/
Smad4 mRNA )+ 70 #2 BV A W] i 00 &R HE
MBLAE — G IR R (R S5 S
1, TGF-B,/Smads 7% B W 37 51| Z F il [ K 41 A 5 7
852 T R Y, BCRE X TGF-B, /Smads {5 5 % 558
HEAT B TR 20 M 0 5% R, SR TR A 58 b JEORS o
25 [5G PMOP (17 F AL $2 1 52 30 4K 4
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