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ABSTRACT Objective To observe the effect of Bushen Huoxue Recipe (BHR) on inhibiting vas-
cular calcification (VC) in chronic renal failure (CRF) rats by regulating BMP-2/Runx2/Osterix signal
pathway, and to explore its possible mechanism. Methods Thirty SD rats were randomly divided into the
normal group, the model group, and the BHR group, 10 in each group. Rats in the model group and the
BHR group were administered with 250 mg/kg adenine suspension by gastroagavage and fed with 1. 8%
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high phosphorus forage, once per day in the first 4 weeks, and then gastric administration of adenine
suspension was changed to once per two days in the following 5 —8 weeks. Rats in the BHR group were
administered with BHR at the daily dose of 55 g/kg by gastrogavage in the first 8 weeks, once per day. E-
qual volume of normal saline was given to rats in the normal group by gastrogavage for 8 weeks. Histo-
logical changes in renal tissue and aorta VC were observed by HE staining and alizarin red staining re-
spectively. Levels of calcium (Ca), phosphorus (P), serum creatinine ( Cr), blood urea nitrogen
(BUN), and intact parathyroid hormone (iPTH) in serum were detected. Protein expression levels of
bone morphogenetic protein (BMP-2), Runt related transcription factor (Runx2), and Osterix were de-
tected by Western blot. Results HE staining showed that compared with the normal group, disordered
glomerular structure, tubular ectasia and dropsy, intracavitary inflammatory cell infiltration, dark brown
crystal deposition in kidney tubules, renal interstitial fibrosis, and decreased number of renal blood ves-
sels in the model group. Compared with the model group, normal glomerular numbers increased more,
reduced degree of tubular ectasia, decreased number of inflammatory cells, and reduced adenine crystal
deposition in the BHR group. Alizarin red staining showed that compared with the normal group, calcified
nodes could be found in the model group, with extensive deposition of red particle in aorta. Compared
with the model group, calcified nodes were reduced in the BHR group. Compared with normal group, ser-
um levels of P, SCr, BUN, and iPTH significantly increased, serum Ca level significantly decreased, pro-
tein expressions of BMP-2, Runx2, Osterix also increased in the model group (P <0.05, P <0.01). Com-
pared with the model group, serum levels of P, SCr, BUN, and iPTH levels significantly decreased, ser-
um Ca level significantly increased, protein expressions of BMP-2, Runx2, Osterix also decreased in the
BHD group (P <0.05, P <0.01). Conclusion
renal histological changes in CHF rats, down-regulate the expression level of BMP-2/Runx2/Osterix signal

BHD could improve renal function, Ca-P metabolism, and

pathway in vascular calcification of CRF, which might be one of the mechanisms for inhibiting VC in CHF.
KEYWORDS
ed transcription factor2; Osterix

chronic renal failure; vascular calcification; bone morphogenetic protein-2; Runt relat-

M45%454k (vascular calcification, VC) J&18 4 &
%% (chronic kidney disease, CKD ) 4551 /& 2 K
B E (end stage renal disease,ESRD) 44 i
HRAEZ — & FBOL KA O 1A% ( cardiovascu-
lar disease,CVD) MEBCAY FEI5EMH" , H A FH
R AEAEMAFEE WL SRR AR . CKD M
TS e B RO ) SR A, w0 Y I
HA B P AT AL, LR B T S0 b R A 1k ek 2
AWFRFEY], ESRD 85 VC 1y 30 S AR AL AT LU A7
Wil CVD Je HApistR"™ , P, i CKD & 1 Ve
FAFHLTHITFRFEARE: CVD F 14 95 28 B S8 He
HE, MR R, VC & — R IR b
FEHMLRAIE G B b B B (B S E E a P R
F145) B 14 - 18 WIL4T i (vascular smooth muscle
cells ,VSMCs ) /-3 (1) sl 15 ik 72, 5 B 91k
FEREARMI O IR B B A I IR S R AR R A
(bone morphogenetic protein,; BMP) kT ##if 45
KR .0 45 4 1 1 2 (Runt related transcription
factor2 ,Runx2) a4 s et 5s 55 1 ( Osterix )

AEH AR EAE . #NEE I R B R B
SR R B B R T AT BRI R 256 FH O, RIS
R, HAE W E TGS CKD B E B w LK W 74
RV LIBE T B 1k s B 4 v BRI S 5 AR N S 1k
SNSRI, 5 REE S B v R B S A
R A, i AN HUIR 5% B8 3= (human parathy-
roid hormone ,hPTH) + i T /)y B & 41 ig MC3T3-
E1 9858 K 44k o A< 52 5 A BMP-2/Runx2/Os-
terix {55 AT, TRUTHNE I I 7 1697 18 M B
JE I VC HVE AL o

MHETE

1 2 30 Ak SD MK, SPF 4%, (AT
(220 £10) g, 4 [ H [N R R 0 5 2 R~ B2 B
SR L VFRTIE S : SCXK-(45) ~2007 - 004,
T T o E v ERL LR R T T S ) S e

2 2 AMETEILDT P10 g #MEAE 10 g
159 FIZ10g HH15g WHIRES g Al
RIFA0 g, KATLIE il 3 g/imL A2y,



v P R 5 A 24k 2016 4F 3 A4S 36 #4753 i CJITWM, March 2016, Vol. 36, No. 3 - 329 -

3 N S RER (BRIREL) W H E 254
AR A PR A AL L5 :20140317 . SR &
1. 8% /& il A AL BHR P ) DB A FRA R . bt
fL BMP-2 .Runx2 . Osterix ¥l 3% [E Abcom /2],
543 94 : (ab6285 . ab76956 . ab187158 ) ; 11
P —Pie BAC R M e A R A IR A R LS
:cw0103, GDS-8000 ¥ i i 14 43 #r 1X , 5 [
UVP A w], PR YR AL RIEERHA R A
H), Bk .25 ghifi, it 5 . G8550, FH Tris-HCI # H it
A% 0. 1% P41 - Tris-Hel (pH 8. 3) iAW

4 Sy BB 30 H SD Ok RBENL ST
I B e h 254, AL 10 H 1@ s
VC BRI #8571k, 2 IS % S0k (8,9 [ Ak R
SHRHE 1 ~4 A B R R 250 mg/kg 7 A H
1R T BRI B MV B M & 1. 8% ey Bt 1] o) i
FE 5 56 ~8 JRMRIEMS O FE HEE o TR
T2 2H [ if 42 55 g/(kg - d) FlE 45T 40 B il 7 e
BIRIT, B H 1 IR KPR LRI IR - KR
RERBH(1: 6.25) )5, #IG IR A= 4 545
2y, IEWYIESSREABEK, LA258 ., mfid
i BRI AR R BIAE T A 2 R R
B EAR Y, RIE A IE T, P2yt 2 B, H
BT REEA S E . ST %13.3%

5 KuillFehn B ik

5.1 AR LA REEHLHT
B R 2220 FRAG DU, R 5% 45 2 B 2 25 0L, B s
AV R U RREZ N 3 wm  HE e, A /)
BRVENE BB TR BT A

5.2 FHMkPERLAFTAGER YLt HAIREPLEEEL
5 HKE TRk aaryjeta, F8hE sk, &
[ A Y)R (WI R JREZA N 3 pm) ),
AL A B 2 K vk, R K BB A 1% 76 &
£1-Tris-HCI(pH 8.3) #4437 °C 30 min; z£ 1K
e s F R KB BT, PR e [ SRR T RS A
S5 UG O

5.3 AAbEARARRI  PrA KERIITIE £k
B 10 mL, 4= A 34 G € 155 (Ca) (i@ (P) |
MLALEF(SCr) (MR ZE R (BUN) | L7 4= B H IR 55 f i
R PTH) 7K F, th o B b 22 B2 B 2 T B2 B Ao 35 FF
e

5.4 Western blot 4] BMP-2 .Runx2 ,Os-
terix FEEIRE AL 3 R KR F kAT
Western blot %, #xHE 3 k412! 50 mg A
500 pL 2. SIHAR519% 13 000 r/s 2J3K 3 Ik

10 s, VK FIEE 20 min, .41 10 000 r/min,
20 min, B EIEW R o R EE & AR U R
c Sl o 5t , A T V0 FH A BRER K o AR B i B A o iy
Rl E BCA TAEW, BALIN 200 pl. F4Eah Medn
HESL o m A B 96 FLAR N, IR A, 37 CIRH
30 min ¥ 4 2 5 i, B A A E ' %5 FE (optical
density ,OD) . 2l b5 e il £k, 7150 FE 5 Y 8 1
W, 45 FRERESD ¥ SDS-PAGE b AEZE w5
HEEAFESZ IR 4 L FITR S . 7K E 5 min, R 4]
J5, B0 3 000 r/min, 30 min, Hiyk:HI4 12% Wk r
0 Y O = =R W L T /| NG = ST v T PSR
WSiE 90 V 3B E 120 V. BB /N0 AT TP BB A,
BRI e, R BT 2 B B BT AT A B4R % NC i
T AR B IE A (= 2 8 A—FE fh IR—NC Ji—=2
UEAR) BN AT o 4 LA, 300 mA 30 min, fl
LIPS 5 . PO : BT 1 h, 535 A
BMP-2 .Runx2 . Osterix —#i 4 C 3%, TBST &k
10 min, 3£ 4 %, INA Z3Hi %l 50 min, TBST ik
10 min, 3£ 6 ;A ECL I H 1 min; Bt W
W ER, BEICEUS rBT RGOS R A, o b B AR
S I T RS OB B (EL

6 HiitsEdyik B SPSS 17.0 #FiEfr4:
T, VORI x £s s, 4H1A] lL 4R i One-
way ANOVA K55, 21 [a] W5 P4 LL % F LSD-t ki %o
P <0.05 k2= R A gt L,

# =X

1 WSO IER AR BRI R, 5
ZHIEH, BEIEF . B KRB ORISR,
J5iE , sl HEPR W S 0 2 IR R T B R RS R
RELEIDN BV SURE IS CEL M INOT ¥ LRI i

2 3 HRBUFNEASUR B A AR B (1)
IEH A HESNIUR NG i BB L, Rt . B
B REAER, BlEE B, R M Ao 2520 RS
WU T ZLIA , R B . JeE N IEH 4 /NER
BHIEHR , R AEIL Bogr A ARSI AZ, B /ME BB
SEUF, RIASYE IRACRAE R, P Ta] JBUAR DL 9 2 o i
T ST YAl . BRI /NEREE KL, B /NVE 5K
K AT R A AR M B 10, BN R AT A DT
R, S IR ] S 2 4 Ak U I A ] o . T A L
B PSR R RN BCR B B NVE T KRR
%, RAVEANMEECR T R DREERE 25 fdi

3 3 AR ES oW HAE R I E(E 2) ot
B P IER AL M SIE R o BRI AP R @ )5 n]



. 330 - o PP BRSO

#2016 453 H 45 36 %4 3 1§ CJITWM, March 2016, Vol. 36, No. 3

TE: ANIEF 4L Bl
B, Chhzadl; ik
JITR g BRI 5 iy

1 3 4URMAMEA LB 45 R (HE, x200)

(F)

{E:A B WIEH41;C.D NHIRILLEF i 2hdl;A CLE
K 40 1% 5B D \F SR 100 £ 5 8 Sk I Ak i 1h 455
2 3 AR ESMOR AL L
(PR BEHYE)

DL o BRI S 1 45 A 45 1 e SRS o A, )
tPZARGR L TR/ =R SETH R AR IR AT S

4 3HRBEMIERGS R (ERT) SEW
20 He A, BRI ZH K LM P L. SCr . BUN iPTH /K14 1
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