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Effects of different treatment laws of TCM on the mRNA and protein expression of Hedgehog in
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Abstract: Objective To observe the mRNA and protein expression of SHH and GLI11 in bone tissues of rats with osteoporosis,
and to discuss the molecular biology mechanism of using Chinese herbs compound in the prevention and treatment of osteoporosis.
Methods We established osteoporosis rat model by bilateral ovariectomy of female rats. Then the osteoporotic rats were treated
with the experimental drugs of Chinese herb compound groups including invigorating the kidney and filling in the essence, promoting
blood circulation by removing blood stasis, and invigorating the kidney and promoting blood circulation for 8 weeks. GUSHUKANG
was taken as the positive control group. Normal control and model control were set for comparison. We used the ELISA and RT-
PCR method to investigate the mRNA and protein expression of SHH and Glill in bone tissues. Results The mRNA and protein
expression of SHH and Glill in bone tissues: model control group had a decrease compared with the normal group (P <0.01).
Different levels of increase were detected in all treatment groups compared with the model control group (P <0.01). Conclusion
The mechanism of osteoporosis was related to decreased protein expression of SHH and Glill. The Chinese herb compounds can
promote osteoblast differentiation, and inhibit osteoclast activity, thus have the effect of preventing osteoporosis by activating the
Notch signaling pathways.
Key words: Chinese medicine; Osteoporosis; Reinforcing the kidney; Hedgehog; SHH; GLI1
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1.1.1 Zh¥.SPF Stk 2 ~3 A% SD kil 60 H,
KT 250 ~270 52 g, H A0 4 38 A AR S50 sh ) H R
AR "L, S A& A% IE 455 SCXK (5T) 2012-
0001,

11,2 A SR 45 1 e 5% i B D fH i 24 C, 1
40% A RBUEREIR (12 h /B/12 h %) , A it
K, IRk SPE R /N BRURDEL, I8 F Ab st B B Ty
TR FRAF]

L1.3 259 MBS S 07 N A2 A L (G i 24
FoAd L2 AR LT B iR L T EE
R EEI R BB ) 5 16 AL I 07 o B B (5
JUNE B 20qE H A e I N IH RIR
BB AR M, 3T R 2 R e R B ) 5 #b
B3 1L T R 22 VA AL B B 8 e (B | 2
221 JENE S N E B e IR, i
BR 2GR 2E M B R B ) 5 B X R 24 A 5 i B Sk (A0
THEIR A PR AL i+ :20100830)

1.1.4 X5 K VEGF ELISA & ¥ & ( R&D
systems ) | Trizol ( Invitrogen ) . 1% %% 5% il 7 &
(Takara ) , 2¢ )6 & # PCR ik 7| & ( Agilent
Technologies ) ,,

1.2 7k
1.2.1 7 KRR E D ZE ML R 6 41 1E

WA AL DB ORS ZH 0 AR AN S T I
41 PRPEXS IR, B 10 2,

1.2.2 B A, SR — VRO T AR 5 XA B9 SR % A
%o BRIER A48, KRS (50 mg/mL) ULAHE
SRR ,0. 1 mL/100 g PR, RIS 19 K B Y
T PO T U] VI IF Bk R LA, DL 3 S R
W o B S0 4 RIS 22 2R AL H R AR 4 41 41
LTI BRI B S0 85 5 248 G, Gk
BI0, REHSEERNRES, ELLTH 3 d,
1.2.3 425, FARE 1 AP RER S, 8H 1R,
TR R ZH 28 45 B A R K RN SEDRE 2H 3 I
PR B I 2EL PRV o B 2 ) 24 e AR T
R (o/kg) B HHZG R 6.3 53H5E, (KL 1
mL/100 g, 2425 12 J&.
1.2.4 Bt

B — KB G, 258 24 h,10% KA TS
BRI (36 mg/ke) J& , FRLOR 8 3 A A07, JF I8, I
FSHKEUAL,3 000 r/min B0 15 min, B, BUH
XUE K EE I T iR KB EP 45 - 70 °C UKAHE 1R
o
1.2.5 FRFRSAI OB % I  BOK R J5 I
e, ok WA X £k B % M AL (36,
NORLAND ) XA Ui 44 15 A 7RG I, 445 SR ok HH #
A7 TR PN 9 0 0 5 % i (g/em® ) R, 13 ] The
Small Subject Scout Scan #7175 4E 0, @i
5 ALP TRACP 7 + 45 HUBE B FRAS 09 I3 402,
A2 S RE B bR 1L (715 Infinite M200, %1+ TECAN
23] PIE LS ALP TRACP &4, G E414! SHH
GLII 2 A& fillE DB B AL 5 45 T 8UARR
Y MSH 22 il e, BT BRER S, FHBY ) 85 %
BASPEH LL 500 v/min A1 30408 S K G 1Y
HAFRAE LB B ,2 000 r/min, 10 min; 2 HL
VS WA R K EP A5 BRI D B e
ELISA i 7 & vt B 45 i 47, @ # 41 41 SHH,
GLIImRNA FRikME . & & PCR I # ' SHH
GLIImRNA AHX} F ik i, f FH Primer-BLAST™ %
B9, &5 1950 LR 2 1 RIS Cr 154
Xk,

®1 %595
Table 1 The primer sequences
WFh FER 2R GenBank #i*5 Bkl i/ PN
Shh NM_017221 »-AAAGCAGAGAACTCCGTGGC -3’ 90 bp
KR Glil XM_006238561 ?-CACTAACTTGGTGCCACCCT -3” 114 bp

F
R
F
R

S T ]

»-GGCAAGGTGAACGGGAGTTA -3’
"-GGTCCCTGCAGGAAGAAACA -3’
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1.3 Seit2ehba

K H SPSS19. 0 #4:4h 1T A5 %5 4% , 25 FH ONE-
Way ANOVA HEATSETHHT, 8048 LA B + bRifE 22 («
+5) PN, Y P <0.05 B CHAE A iy w2 B 78
Gl L HAESR,

2 R

2.1 HEELEREAEL

2.1.1 SARRBEEBEEGR(EL) KHK
FUE R A RN VIR KBBR8 13 Ji 5, 5 IEH
20 A BRI ZH R R B 8 Bt R AR, T 24 12 S
Ja A AT LI s KRB B %, S
AL, 2ZZ S AR S, RN O S & T
TG ILLH , #0E 6 L2 A6 RE 25 908 i R 4 FL %, H 22
SIS R RN F RO e 2 HA 1R
2 0 LR T B PR A TR R LR B B R R R
IFEH .

T2 ALK FURE B RIS 5 LA (o/om? x +5)
Table 2 Comparison among the groups on rats’ femur

BMD test results( g/cm’® ,x +5)

ZH5(n=10) JE 5

IEH A 0. 1874 =0. 0036**
2] 0. 1360 =0. 0057 **
PR 2H 0.1591 +0. 0038 * ***
T A2 0. 1515 £0.0048 * **
AN 120 0. 1529 0. 0033 * **
FH X R 21 0. 1546 0. 0039 * ***

TE: SIEWALIE, * P<0.05, ™ P<0.01; SRR, P <
0.05, ¥P <0.01

2.1.2 FHARRERIEEER (L 3) SRR
TR DY E B IR Tl 1 i I 45 RN, 5 IE R AL B 5
L 101955 B T It K- Sk 2 BRI, B B TR B
N0 MG 12 JH S, 45 254107 DL &5 i i o
PERERR B KT R 2 BT i, 45 40 K Bl i il A
i P P Tl P it /K P00 5 45 R | 5 IE W AL A B, A8
TRUZH M TP A R TR M W R Wl /K - B 3 T =, $m
B BT G 12 A)E, S HZEA LT
PHBTIP A1 TR R PE W R B /KT, B A I
2.2 H44 SHH LK Glil mRNA ik (L€ 4)
HZH2] SHH mRNA FHXJFRak &l . 5 1E 5 4
e KA ZH K B SHH mRNA A X283k 5 53 35 FR AR
(P<0.05); SR 55, #0 B SEORS 4 AR B 395 i
20 FHMEXT BRZH K Bl SHH mRNA AHAf Rk BT+
(P <0.05), #MEHUKE4 SHH mRNA A% £k

HERDESTAHAA(P<0.05),
T3 R B BB R ST A1 PRI
WRIRIESS R LA (x £5)
Table 3 Comparison among the groups on rats’ ALP
and TRAP test results(x +s)

HHl(n=10) ALP fri TRACP &
EEd 325. 8707 +3. 4387+ A A 5% 145.7332 +3. 5338 ##A &
uiki| 1441321 £2.4134 * < A A 451.5920 £2.6201 * * A A
FiNpit i 206. 2004 +4, 3182 * *#HOK 223.1013 £3.2815 * *#A A
I ML ARARAL 14,2597 £3.0048 * < A4 207.6755 £3.5741 * *
RN AL 194.3663 £2. 1777 * * #AAIE 910 4100 +4. 4453 * *##
ilEapiil 208.4726 +1.2690 * * % 197. 5354 +4. 4705 * ***

L SERHAN, *P<0.05, " P<0.01; SHERIH LK, P <
0.05,"P<0.01; SHFHILE, 2P <0.05,44 P <0.01; 5% 4
He#, * P <0.05,%% P <0.01

HHL GLIT mRNA FHXT ik mill i . 51E# 4
A% BRI ZH A B GLIT mRNA AHXT 33k i B R
(P <0.05) ; SHARIZH LA, #0 B SEORG 20 305 I Ak
ZH AMNEF TG A2 FHAE XS B KB GLIT mRNA AH X
KRR EETE (P <0.05) , #NE R4 15 ik
2 N = RN 1S e S M R =3 e g e =T =

R4 KEUE SHH LK GLII mRNA X}

RIBEEER (2 +5)
Table 4 Rats’ bone tissue Glil mRNA test results(x £s)
am bk 1 SHH & LI
Ewd 10 1.00 £0.06 1.006 £0.116
LSiE 10 0.09 £0.05 ** 0.270 +0.067 **
MESRL 10 0.77 £0.09 =% * 0.857:£0.078 " *

EmAERAl 10
WEEmME 10
X IRA 10

WS IERALLE, P <0.05, ™ P <0.01 ; SHHIA E, " P <
0.05,"*P<0.01; 5#MNEALLE, P <0.05,°° P <0.01; 51 MZ&
PR LB, 2P < 0.05,%% P < 0.01; 5 45 3% 1 46 1 38, PP <
0.05,859P <0.01

0.568 +0.079 =¥ ©<
0.681 £0.112 = *©©A
0.753 £0. 14] = 5O LA

0.36£0.09 = *©<

0.60£0,08 =< FOoAA
0.48 +0.12 sl e OO AADD

2.3 HHZISHH DL K GLII BEAERB(WES)

HAZ SHH & & e . 5 1E 5 41 b, 1
AU KB SHH &2 B EFEN(P <0.05) ; SHAIZ
oA R B SEORE AL 305 I AR 2 DB TG a4 | B
HEAH KB SHH 2 W THE (P <0.05)

HAZ LI 85 & e - 505 4 s, 1
RIZL KRB GLII & i EFEAR (P <0.05) ; SHEAY
ZH AR, N SEORE AL 0 I AR ZE DB I 2 | BE
XTRRARR GLI & B ETHE (P <0.05), #MEF
HRS A GLIN & 2 B3 & TI6 b4l (P <
0.05),
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F5 KEUH SHH GLII XS EE R (x25)
Table 5 Rats’ bone tissue SHH and GLI1 protein

test results(x +s)

45 fiE 7 ELISA-SHH # ELISA-GLI1
E#EA 8 11.38 £0.70 2290.45 +100.28
A 8 4.09£0.42 992.82 +125.43 **
WEEEL 8 6.88 £0.53 % 1465. 14 £100. 17 ™%
EMARAL 8 6.01£0,15 % ©© 1259.75 £25.20 * % ©©
WEEmA 8 6.20£0.42 %7 #©© 1382.86 £23.87 " * 4
PRI 8 8.77£0.54 = * A A0 1625 30 £ 119.74 *H OO AL

WS IERALE, P <0.05, ™ P <0.01; SHHHE, “P <
0.05,%" P<0.01; SHFHE, P <0.05,°° P <0.01; 5% Ifi
A, 2P <0.05,22 P <0.05; 4N BTG M4 He 4 B P <0.05,50 P
<0.01

3 i

3.1 B BHAME B B R LR R 5

Hh e ML PR A PP SO B OB AME” A X —
T RICE, HAEC N 2e) S 2 SR FE P T LU 3 5
B BCHANAE I BEASAL Kl R BRI E 38 . AR
ORI, Y J& PR o g R s
SEJEIE , AU PRAEIR T 5 3 2 LB O 3, Hw L
TGP RS 2O RN AT 5 20N W
WA

Oy 4 RPN

BT, EAER R L RS, A
Al N R A, BRI R OE T RA T
FTERE . T - R O P I PR 200 S -
FIEIRE ) PRS2, B A, R
AL REA ORI A RS 2 I BE AL
PN U5k o PR T R AR = R R
feae, S 20E AU O U B A, R - 32
ACRESOA - HAR) H el B AR E B
B FRBETR , W B B i 2 e 4 R
PUR B AR B B KR, XA
OB FAAE S A= 2 IEEATE e A 5% T AR BR AR A
FRABL, FROMC AT UL R B | B 2 BT 7R R TR A
i A2 AR ARAR

X B 2R A AE A R
RO . AW A BN AT FE 45 SR R I . b 5SRO
H 2 REAE TR IR 5 AR O R AT R,
VEFIMLIE 2 — A R 238 i IR 5 e 5 e B O B B
MR MAC ) 1755 168 B85 S v 2 2 4 PR R i T3 P
BE

QUL AN SR B2

B BN AE B DLAYAE IR, P BRI

AN BRI P 1) R ZIG IR R —, T4
S AL NE I RE R B LA 2 WLREIE . X T 3HL
LNPITHES SEN N AR E I B W e S Gl i
ST HESN AT kb, 228 A58 A,
FEAEPERE ML JRBHZLS AN TE I 3]
PR DIRERERT . I — B B, AMEAE R R = A 9K
SRR , 1T ELLIs 1T A, 8 7R B e i 77 M
TRE B R F JE  H , n E  B AARE . R KGR
SETINE 60 48 28 Je B BT AMAE £ HEA TS & A
85 B AN E AFTEAG TR0 25 PR BAR AL | i e
B |8 28 J5 B B AAE 1) FEBRALZ —

25 FRTIR B BT AAE 2 LB RS 5 A AT
T ARSI o T B AAE 1 B9 22 AN 2R )
SR FIANE U T 3, A BRSEUAE Db B SRS
b0 SR i e VAR 01| 37 R N = 17—
125 F AR, WL v BE AN ()96 12 0F it 4 1 B it P i 1Y)
TRITRCR, TR DR E 36 7 T P o P i 4
PR TP E 2RI OT R

AR SR PR AN B35 175 70 b 2t S22 1]
B OB LLAE AR RS T R S E A, TR LA
DR 2 AN B PR 5 B8 Mk ZLAEAR AT
FH 9% I 28 FESHE IR 5 1250 AT < R RUE
RA 22 GE AN, AT AT A I, 47 Al 35
IV 38 E AR IR AE , — 25 36 Sk B 24 5 i 2 9]
AL KNEAEAS 2R S 22 AR IR E
AMEE I SRR AR, A2y G 3
ZEAME TR I EORS AR B
3.2 B AR SR BRI A R IR M R Tl

H BB AAAE S LA AR TR N B 2 S
NI RN = TR N NS4 = 0 N A T A
B i AR AT B SR TR R U E
o A8 B 75 W BE 05 AR 4 19 B I i e A1 L
ALP 2 i H 40 M 73 24 1Y — P A 1, 2 A ) i 4
M A B S e b . ALP 78 B I R ol i 2o
FRAL , (R BRAR 5 55 B 145 & B IR 45 ™ fL B TR
TR AR TR, M TRACP 2 %
B A P — o T e i A A WSRO B 4 Y T
PERIFR YD, 7B WG 72 b, TRACP 5 H A il —
X B BT A A ) B G, TR R RS A
TRACP KI5 T , RN H BTG
3.3 Hedgehog {55l # 5 A X

Hedgehog( Hh) J& [ & B F 1980 4F, Niisslein -
Volhard ZF7E b &30 T — R AR S
FUR M R RSN A 2 SIS (hedgehog ) A R
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S IR HE R 43 5 Ok 5, (B 8 Ay 4 A Hedgehog
(Hh) B, LIS 10 4Frf 48 AR AVNRAEN Y
VFZAFMESN Y 5 R0 Hh [R5 % 55 R W 40 B
A ok Hh {5538 R IR T R JURIR iR &
H 2 E i 2 — SR R R ST B A0 [
ST RGN Hh B L F iR R
FI4 40 e ) 3 RGP

Hedgehog 15 71l #% FH Hh FCAR, & H 2 &R
A Patched ,Smo A% F% 5% F 1 Glis AT LS 4
WAl WEL S Y Hh BLAKALFE sonic Hh
(Shh) . desert Hh ( Dhh) | indianHh (Thh) 3 Fft™)
Hedgehog {1 % 7 (RSB 1 3 BUH 41 i 3R 41k
R — S [v] 70 ST 240 B ) e AR 1 R, RS
S22 Hedgehog F1 BMP 3 % D0 75 AR 1 1 22
B A=A A A I R B A
(sonic hedgehog, Shh) 7 Hedgehog Z 1% Hh 3 ik i )
2 A S A Sl i bl O R R A
HH I R ERmEER

ARSI 55 B2 B B T B A RE K B A4
SHH LA K GLII % H M mRNA ik 5 2 FEAL, #2
/N SHH LK GLIL ik 72840 5 8 BT AASE 1) & A=
YA OC, SHH | GLI1 235 B AR 2 B BT A E 19 95
HIHLH 2 —, iz AN G 258 5 T HUG 44
SHH .GLIl A & =A ANFEBRENEETE, 55
S0P T I ARSI A A, N SEORG 7, 4B I LA
WL & TiZH SHH . GLIImRNA 23k 875 3 3%
ey 5 BRI I AR A A AN B ORE VS b
(=R IIRER € R S o

ZE LR B BB AN AE B9 & 42 Pl B85 Hedgehog
{55 SHH  GLI1 381k R# AR 2 DI AH ¢, 38 1 #h
W SEORS N BTG I Bk R SHH , GLI1 ik /K 37 1] fig
JEANEORE RNEIE I 25 2 VR T B A E Y
YERBLI Z —
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