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W, I RS R LT RENEEEARES T UEE N ERRR GREEEE HEEER. FE I
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4, ScHtiE B PCR 51 BMP2 BMP4 RUNX2 % [H % ik ; Western-Blotting 3: ¥ |l BMP2 BMP4 RUNX2 EHRZ & &, &R
D5 BEw BRAM L, 04 254 BMP4 RUNX2 R X EH B EHEH (P <0.05) , SREX BAML ZEEAM KK
H4 BMP2 XE XX B EHE (P <0.05) ;@ 5B B WA, #9425 41 BMP2 BMP4 B REHA A FIEEIE®E; &
EEFAM_AZEEE RUNQ BEEXARMBARE, £it OLRAHTMEF DA fA&aE® E BMP2 BMP4 RUNX
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Study of the mechanism of benefiting kidney herbs in the prevention and treatment of
osteoarthritis in vitro
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Abstract. Objective To evaluate the effect of icariin, psoralen, oleanolic acid, and TSG on the expression of BMP 2, BMP 4,
and Runx2, and to explore the function and molecular mechanism of benefiting kidney herbs in regulation of articular cartilage for
extending the conception of kidney governing bone theory in Chinese medicine. Methods Mesenchymal cells were collected from
the bilateral low extremities of 1-month old wild type mice and divided into blank control, control, icariin, psoralen, oleanolic acid,
and TSG groups. The expressions of BMP2, BMP4, and RUNX2 genes were detected using real-time quantitative PCR. Western
blotting was performed to examine the protein expression of BMP2, BMP4, and RUNX2. Results 1) Comparing with that in
control group, gene expression of BMP4 and RUNX2 significantly increased in the 4 herb groups (P <0.05). BMP2 gene
expression was higher in icariin group and TSG group (P <0.05). 2) Comparing with that in control group, protein expression of
BMP2 and BMP4 increased in different extend. Runx2 protein expression increased in icariin group and TSG group. Conclusions
1) Icariin, psoralen, oleanolic acid, and TSG up-regulate the gene and protein expression of BMP2, BMP4, and RUNX2. 2) The
function of prevention and treatment of osteoarthritis with benefiting kidney herbs is associated with the molecular mechanism of this
study. 3) The kidney governing bone theory involves the regulation of articular cartilage by the kidney.
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HERR AEHRREAYME S & FRRS
BRFHORRR KR MG AR RE
XEIFEFRAM P X X THREREREEMXEF
BMP2 .BMP4 . RUNX2 A Br & Wil , LLR I A B B W o
B S S BRI R I AR R4 F oL, ST,
BEXEREAENEEERASEZENENRELE
REVEEEA UFEE HNAMEKEBRE X
BHR L,

1 MRE5AZx

1.1 SEEAhR

1L1.1 SCEzhy. AR C57 BL/6 MR (FE 4
R, @ )W TFEERTBRIRE.

L1.2 SERARZAFRE(PEYGREDH LN
SEFT 110739-201115) ; ¥ EH (P EG S EYH
b K FE B 110737-200415) 5 PR MR (P B 25 & 4
Yyl B4 7€ BT 110709-200505) ; — 3 Z 4% (B &2
EHEZRB A RA R FY16430226)

L1.3 FEREN: —H & WM (Sigma-D5879) A &
iRk (Sigma-G9422) A & C(Sigma-A8960) 44
1 & ( GIBCO 10099-141)  MEM-o 40 A £ % %
(GIBCO 12571063 ) , RNA & HtiX #] & ( QIAGEN
74316) .cDNA R % i % & ( BIO-RAD170-8890) .
HE A & Y (THERMO 32109) 3¢ BMP2 #i
& (46kDa, ABCAM ab82511 ). $i BMP4 #i ik
( 47kDa, ABCAMab137743 ), #i RUNX2 #i fk
(56kDa, ABCAMab76956 ) . B-actin #i & ( 42kDa,
ABCAM ab119716 ), $i B IgG #i {& ( VECTOR
940101)

£ 1 qPCRB[YHEF]
Table 1 Primer sequences for qPCR

2R 519 ¥ 51

Fw:ACTTTTCTCGTTTGTGGAGC

BMP2 Re:GAACCCAGGTGTCTCCAAGA
BMP 4 Fw:TGAGCCTTTCCAGCAAGTTT
Re:CTTCCCGGTCTCAGGTATCA

RUNX 2 Fw: CAAGAAGGCTCTGGCGTTTA

Re: TGCAGCCTTAAATGACTCGG

i Fw: GGCTGT ATT CCC CTC CAT CG
acun Re: CCA GTT GGT AAC AAT GCC ATG T
1.L1.4 FEMNBEREE: SR AREFRE

(THERMO FORMA 3110 ). PCR { ( BIO-RAD,
C1000) \F§#HR{Y ( BIO-TECK Synergy H1) (% & B 18
% ( BIO-RAD, AIK9585 ) i & B ( BIO-RAD, Mini-
PROTEAN™ TGX) | £ & % & 1 # B0 & 4 ( BIO-

RADTrans-Blot Turbo) ,
1.2 ERHH
L2.1 -HBEREFERAMIEIR:CO, i & a5/NR
4 R OB EREES JBE E8ETHEEN, HH
MR GE AR IRIUE B S 50 ml BLOE
t1,1200 g, .00 5 min, & Fi&. F 50 ml MEM 4
ML IR (10% R4~ &, 10U/L BEHER) KR
BOEAM, W5, 0. BaRERSE
F4R10cm BEFMA, BT CO, HHRFABE,
48 ~T2 /NN E B M NGRSO, M, 0 B &
AUSRER) LA M, 7 35 %35 75% ~80% , i PBS b
VE2 K, AL IR AT U4 BB R o 1B) 3 5 40 A LA
L4x10° N/ml ¥, 54 BTF 12 ik, B
BAEER L ml, BF CO, BEFMPBE, - WEL
BE RS TEAE M
1.2.2 HHERERARSARFBIE:(1)EA
4. 40 M ES SR WL 4r MEM-o 35 35V, 10% f6 4 I
H,1000 U/L FHEZ; ()M BA.-REBESR
(MEM-o 35579 ,10% i 4- 11 7% ,1 000 U/L H4E
#,10 mmol/L B E BEME,50 pg/ml 4 E C);(3)
HEREL . RBEIFHE + HBIEE 1 %107 mol/
LAEFEFHA- RNBERR + BEEF 1 x
107 mol/L; (5) M EMA . NTESW, FHER
1x10 7" mol/L;(6) “ R ZMBHEH .- RBESK, =
KZHEH 1 x1077 mol/L;
L2.3 KNEFERKRXE YT W48 /Nat, R EUH
il RNA, B 2 & PCR &l 45 ¢ 2 K ( BMP2 . BMP4 |
RUNX2) Rk &,
1.2.4 W ¥ & H & & . Western-blotting ¥ #il] £
BMP2 .BMP4 RUNX2 B H & &,
L3 FELEERGH HE

HHEHHE R A SPSS16. 0 3k {4 4b # , 2 Al ST &
% H One-Way ANOVA 47 J7 22 43 7, 4B LI %
tREE (2 2s) B, HFUBEREAER LR, P <
0.05 hERAHIT¥E L,

2 #HR

2.1 POFPRN G A 2 B At [B] 7E B A0 B R 1) 43 Ak it
#2h BMP2 BMP4 RUNX2 R [HFE kB &0 (3% 2)
H5RBNBHMKE, ZXEAMN K BTYH
BMP2 R RZH B EWE(°P<0.05) 4 EigE
HAMFPRBAE A SHHE BEEH¥EL 2
FETHBMP2 EEXREFEE(P<0.05) . =%
HHARTFHAEREAMFHEMRA(LP<0.05),
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BUAZKES, S | WEZEBERIASHEAHNRE
N, 4k 5] & Smadl, Smad5., Smad8 Bs B fk, 5
Smadd BEFAN  REXM THER#THAE. A
W5 £ B BMP-Smad F S BN KEREREKE
AP EENREER, A T EHRE RN
W54, BMPs W E FEBENEEER. 1A
B3 in BMP2 . BMP4 B P 78 A4 K M X BB K18 A 9 3K
BRI R BMP2 BMP4 % 75 fk 51 i
AR 3508 4 M 4, $2 7R BMP2 . BMP4 2t (5 X} %k
B 40 M ) 35 5 A A A B AR AL EE Z Rk 5
(9", SRT IR A B 5T % B BMP2  BMP4 Xf F I
RHUREEREREHNKBERETERTER, 3B
R 40 M 8 BUAE o€ FNUE S 4E s BMP2 7£ BMPs
REPXHMR A L EAER, W L BMPS,
BMP7 BMP8 K §E 4] IF BMP4 {5 T ™= 4 ) 36 &Y,
(5l i AT HE T BMP2 (BMP4. i & BMPs % 15 7£ 3K B AL
BESMMEBESBRPREXBEANFEANER IS
Smadl-Runx2 .Sox9- Runx2 /4 S HFH X, BE
MTFRANERELET RGN KEHD, FHEX
THRBHEAEEER, RAMEERE, WBAE
WKW TR EFRHTUE,
AHRBNFTHS SN LTRARARIERER
BMP2 BMP4 ZEH A G, T % Mmpl3 . Adamts5 .
Adamtsd P HiF PR EHRIKXNEE, WL BMP2,
BMP4 ) RiAX T TCF-B 5 SEMMMERERR
R X ER S X THREBHEELERENIE
WREAAEMEM, AT #XTREHERE, WE
KIKERL, EMOAMEKES KRB, TGF-B {5
538 B BB 0 A 1 %t AR s B/ RO T BRI A R A
REEMAESRER REMEANEERE, A
BRAXTHREHERES., X4 TGFB F5:@EMKHE
WrjE ,Mmpl3 1 Adamts5 8 3 30, JF 46 P& f 56 15 4K
FAFBAMRMAKRE SHESHREREMH, BTN
B4 JE R OA,
KITKERFTUEETRTRERTHRMAOLE
B 2, = MR 38 I T 40 M A9 HE 3 B AR O 4k o B
HHETHN, R ERBRIEBR AT RE G, REHRE
WEAEES", HS BMP2, BMP4 % X % A #
K,HEEEAFRBNT BB 5T 401 &L
AEHBEREARAANRERS, ALREFHDR
) 7E 5 4 LA R B SR X 42, — e R b i T 7 Ak Ab
BEALBERE MSC BB kT R B R A B R R B M
FURERE, X—Z“RR"BEZWHIR, A
#NEFHZY (#bB RS AL R B8 AR S B2 (L& 0T F A

B )MABRRRMEATHREER  URESSE
W7 HH O B B 35 ) 508 o [ 50 5 40 B B R W, 4 A
RERBERPEZMATHKEELESREHENEN
BMP2 1l BMP4 3R I B0, AT — 22 18 B
B HRTHRANEZENEKR, LRERER
b U O o B AR 0t /0 B E) ST B 4 e BMP2 R A
M ENEEXET(EFBE)M_KLEHF (ME
) (P <0.05) ;% BMP4 )3 K R3K LU xS B4 3 b
1.5 50 E(P<0.05);%f BMP2 BMP4 %X
WAERFRE R, wE PREE, TR
BEESHN B SR ESA Em KR EMR, &Ik
PRANB B B e R AR M T AR IR ¥

3.3 FENMEFREEHEXTR

FEIERM S FREBRERRERRT ,®
BRI RIER N, 25 B X WREREG, MRE
HURE R BHR S 2, R B T B A
NFEEWHRESBRTRKE LR EH G, BT
R MK SR R | B 3 A Y A M
B R THEZER KL,

FEEWE EE7 BILEIZR IR T RS
FHEM AR E R BB AR R ER
EWERERR., (KRR -RATL) “WER, &
EAME, BHRE,ERE, AEER (KR
Wig) “BHE RAE ,RE, LUKAE, KH
SV BERAAK BB, MAETHE, EAL,
MBEAGER, ELERR, - FIGEE, KA &k
Bk BAREERR WA ER, BEASEN R,
(FRE-EEH) . “BHE,IBERAY . GTH
o CUERHES - 2D - “ () AR, &, FIN
AR, AR, R, FREEAB U ER
T FRAL A R, WA R R S B BT,
B BRSO AR A IR IR R B A (F A
FAZIRRBEZEE: " EERNEKAM, RE
WBK ., MR, AEELE, FWHS."Hd “B&
ZHR,EEEBRABMGERE, SEREWZ
" fF—EREELERTFESLTREINRE,

ARPEXPRBER "X XLWRE %
PRERERTHEMN. ARERRRERER=ZRKE
BE 586 H BT REE, H P 389 IR ERT 8
AU RN 2 R O A TR i T A 1K
PRAEAR " 5 88 SCHE % & BRI PR R A DA K87 15 1
RIBHWATRAERITITE . BEERES HE8HS
AKRAEPKEBERRANRAETHRERE S K
BRHERH T BHRETEBTRBERE XY
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REBHRMHREXTRETEREREARHY
Rik "o WA RERZHEAR, RTHREFLEZR,
HEFBUEREBLTRA BARKET A RERM,
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“BEXATHER
3.41 BHSXVHRE:EH(XHKTH, AH, K
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WS R, HZ EHx 2 &EREER S
BH Ay — B BR A2 A, 3 gl 038 4 2% T R #1945 FH DI RE
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&Y :“HEMZHES,ERFEL". §HRTE,
YRR 1B 2575 LUR I, & RO REIE 4 FE MR IR 48
56 PR M 32, HE 3 IR B2 1R TR |, U AEE AR AL A 0Bk
B KEHAR, &R HE FE R
KWHM” PR, BRAKRESNEEAR,
T, FEMKMBESMAENEN, ERIANE—5
S ZAEA, BT E, WERAENENESER
KT BEFETHIEREZED, H—HE, XTKEFE
TLAZ SN P T I TR T R O, TR AN
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) B EKE, EHRET. MREAERE, XT
BITHERERE T BE" QU8R B . CW
KRN FERIE AT R 8", “FE", HHMH
S,BATFHAWER: B, FHRHES, RER
AR BEEREERERAE, T, VRENE
MRIESERAEETNEKER,
3.42 BHESXVHRE-EH(XWUTH. KA .H
KB BRABBABRZR, EE KX & AN
R SRR R MEM ., -, B AR
JH - ' 97 i W P 3R A B B FLFT R BB TR AR E 55
FxEHAEARARTMER. BRESEHNT
RS TEE RGE EKEE R TR R
S A TR T ETE B B LU E e
B, KIS LRI SN, X2 BN e
BRMWAER B - SRR A, BiEMER
BRI NRETE ). (R ELB-FER WK
MY CHMZBARERARE . AR, FKE
M R B 2545 LUK 7% LI BEIE % .
XFHREMTERNPRERELIBETIIR

FF ORI EHAR, TR TAERZE, 5
WE TSR MREAER. Z—FE, X THREE
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B"REBA, (AFALKE-BE).“BYHE
ZHTE BB EAA", TRATREERES
MALEURE RO EFHERB TR X —EEM
o) R A

G ERTR, BT BT A T RE L
AR EEEENASER "R AXTEKT
MAERURERMOEFRRE T RERM;“FH"E
WRIERR HE SFEEM, RTINS
BAE S FEEHRIPFLTHBR”, R
KRB RERMB T RE,

BeAh , A BE AT 45 R b BH 25 i 3 2 B9 AUl
Or R R B X Z A KR IR R ERERY
T HMB =2 ok, 3 F AL E SH B
BR TR BT L 0T F A RO IR FFEUR RN
FRERN ERERSE R, XBEERIFRER
AU CEMH SRR R TRENREEMNZ
HFH—F , E—EBELER N BHE HE
HREBESETRENRREZTRE WY,
BH.BH _HEHEHA HEKE, EFEREE
“BEERAHPHETLE A LA TENXTRE
WEEER. BPESAR, X TREAREH
RIER, #N SR TRER B A OA MEER W, H
YE FIL% 5 HBE 8 {2 3 BMP2 BMP4 HRE R EH %
BEX MEBRZ ZAAEERAMLEH ERE
B R E MG R R HR BN AR £ E,
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R 7 (A TR F B AR 1 3% B I O o B L F 0 F RR B R
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