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Effects of salvia miltiorrhiza bone-setting capsule on fracture healing in a rat model
of closed femoral fractures

Abstract

BACKGROUND: Salvia miltiorrhiza bone-setting capsule is a traditional Chinese medicine for the treatment of
fractures due to activating blood circulation to dissipate blood stasis, reducing swelling and pain.

OBJECTIVE: To observe the effects of Salvia miltiorrhiza bone-setting capsule on the fracture healing in a rat
model of closed femoral fractures.

METHODS: Rats were randomly divided into salvia miltiorrhiza bone-setting capsule group, physiological saline
group and normal group. In the salvia miltiorrhiza bone-setting capsule group and physiological saline group, rat
models of closed femoral fractures were prepared, and then given physiological saline and salvia miltiorrhiza
bone-setting capsule 2 pills by intragastric administration. In the normal group, rats were housed normally. At 7,
14 and 28 days after fractures, hematoxylin-eosin staining conditions, serum osteocalcin, the expression of
collagen type |, and the expression of protein and mRNA callus transforming growth factor-beta 1 were observed
in the salvia miltiorrhiza bone-setting capsule group and physiological saline group.

RESULTS AND CONCLUSION: (1) Hematoxylin-eosin staining demonstrated that at 7 days after fractures,
no significant difference was found in pathological changes of femoral fracture in salvia miltiorrhiza
bone-setting capsule group and physiological saline group. At 14 and 28 days after fractures, pathological
repair was more obvious in the salvia miltiorrhiza bone-setting capsule group than in the physiological saline
group. (2) At 3 and 7 days after fractures, serum osteocalcin and the expression of type | collagen were
significantly increased in the salvia miltiorrhiza bone-setting capsule group and physiological saline group
(P < 0.05), and the expression trend was consistent in both groups. The expression was always higher in the
salvia miltiorrhiza bone-setting capsule group than in the physiological saline group, and significant
differences were found at 14 and 28 days after fractures (P < 0.01). (3) Transforming growth factor beta 1
expression reached a peak at 3 days after fractures, gradually reduced, increased at 14 days (the second
peak), and diminished at 28 days in the salvia miltiorrhiza bone-setting capsule group and physiological
saline group. The expression trend of transforming growth factor beta 1 was consistent in the salvia
miltiorrhiza bone-setting capsule group and physiological saline group. At 7, 14 and 28 days, the
transforming growth factor beta 1 expression was higher in the salvia miltiorrhiza bone-setting capsule group
than in the physiological saline group. (4) Results showed that salvia miltiorrhiza bone -setting capsule could
promote fracture healing, and its mechanism was probably associated with serum osteocalcin, the
expression of collagen type | and transforming growth factor-g1.

Cite this article: Wang XQ, Sun RG, Sun SR, Sun J, Wang YM, Liu TJ, Du HJ, Pan F. Effects of salvia
miltiorrhiza bone-setting capsule on fracture healing in a rat model of closed femoral fractures. Zhongguo Zuzhi
Gongcheng Yanjiu. 2016;20(5):622-627.
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1 ##EIFNAE  Materials and methods

1.1 @AM A HEESDAKR70H, i b
SLACSEE B WA B oi A A w4 fit, SA%IE5: SCXK(Y)
2007-0005. TS50 4G AR SR G, 445 ik
(280+30) giHATaLH: . XY FIZKATHEA S U0l R 34 ph 5
K3 A R . SR BN BRI R 28 5y S ikt
AT, S0 IE R Hp 2l 4 11 Ak B A 71 A i R I o v 1)
RV SRAGE e Fe v O T 44 RO S50 S AR DR 45 B 1A T
1.2 AH8HE IS ea s TERS TS
309, #:Wr15g, HWEr5g, +t9g, XH/RT10g,
HARHI10 g HEPAE T B BBl & P ERI %, BN
5K RARR A S R R AUV SO R A 20 ik
TfiA(m?)=0.006 1x £ & (cm)+0.012 8x 4 fi & (kg)-0.152 9;
K B4 26 1 5 Meeh-Rubner [G A R A % 1 Bim?)=
9.1/10 000xW2/3(#4 Q)i T/l mLizZh & 4241 g,
TR B, 4 CUKFEIRAES T .
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1.3 REFIAEE XA eGME  LI30 g/l b2 aii
40 mg/kg Ml S IR . K KRR R, BRI R .
eI B pE AL, TN € 1.0 mmug [RAHA RS, R
KRNEF T, SCRT7 i Ad ABERS SO s IRk, T
TERE B T B A — RN 3, RGBT &, 4%
WREATR, AFIEA), EERETEAL, e KA R E
MEEE,  EE BT, RSN o AN 22 BT BY
Wi, HHREMTET, REHEEEAE. XHEEREdE
KRBT HHr, SO RAF, #ENEE SN, FAER
B ().

1.4 FHERAGENAFE  EB R — BRI G 10 min
JETEmE, XU SEAZ s, AR E NS, IR H
L R ES e PIR R BAR, B, B IS
RA, ORI b IR RA BN 5L, 4 5 AR DL o
WX ZE A5, B TR A R T ALY, O HIJCHA
RO, H R R Ty

15 5T fE70 KR P IE6 M By I H 0 AL
ITIEH TR, FIROAN AR, G D) Al i 28 N 25 2R
SIHTHIK RIL48 L, BENLY H24l: OFF S84 k4124
e TR BRI 8 WA 8 TP 2 i B e (R A i v s s
BEmC R, [ 25Uk 2416 7202080234, 1) : 712100 g.
JIIKT150 g. ‘4150 g +I0100 g. EHAREI100 gfil
ERT7100g), H2K#EH: FIEEREAREE 2=
AR LL60 kg N 10f5 )it 5. @4 B Eh /K 4124
W MY R S R AR B A KHE S o« ST S B g4l
FUEFR SRR ESREN 3, 7, 14, 28 d, FE/NF[H]
H6H,

1.6 FAM-Faz RJIVHCEHRL.0-1.5 cmZ
P, BET40 gL ZEHTEEH T, 4 CHE48 h; [FHL
DY AR (EDTA) B, 28381 A 5e e lies; i 4lei
SRS, BREE CRENIK, KA, Bk, .
B0 5 N o 2 A O ) [ 2 = 7 G AP =38

1.7 ELISA#M e F 455, | BIRBRAFTmRiEA KR
FRIEA AL S RNRBERNIE L IkiLE4 C%&
RT3 000xg 25005 ming, A s A Sk I 20 S
(1 b3, 120 COKAR P ORA7EE o SR JTUIHA V8 i »
TR R _EFRELS0 mg, TV HanksBAMZH R, 1%
WA 500 pL Hanksi, M3 5IHES , il B ik Ji
1 g/mLIRAW, T-20 CUKAH P RAF 8 o A8 FH B IEE 4
E W PR SEBG(ELISA)HEATRLIN, FIFHBUR S Piakmre =k
O 5 it o JE AU P v 25 A A P AR 5 5 i B A T AR DG DR -3k
FEfR, BAACPERMR: 110.05 mol/L pH 9.66k R &h i
WM AR R E A RS ® A 1-10 mo/L. fERA
BRI RN AL 0.1 mL, 4 Cidi. WH, %
FUAWRW, VRS pPRVE3IR, BHR3 min. h—c Mkt
MRS FE 0.1 mLF ik S bl 2 s wifL, B 1537 C i
B he RJEVEE RIFECE AL, BT AL A BA T AL
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B 5 5 SN AL R I B R R (1) B AR B MR (2830 2 I (I R
/%) 0.1 mL. 37 CH¥E0.5-1.0 h, ¥k, FFT&RNALTin
NI TMBE)%540.1 mL, 37 °C 10-30 min, 4%
S NALH N2 mol/LERER0.05 mL. R 1) ik 2 HL A
B PR A A, B R A %4M 6492 nmig K, TMB
S PRSI T EEA50 nmip K o RTINS — i 2 B Se A T A
ILRGAE, FNEARAFLRIBSE S — 4L AR A 2 L
SIS LA (PIN) 2715 o LAZS 110 HRFL VA 22 I 25 F LI Y i
{E, #5RKTRE R B B 2. 105, RIARAME . #
YRR A Tt A U W A T A

1.8 RT-PCRA&M&LLF it A KEH FB1 mMRNAKZL
% FEERNMast20 3¢ 1 5 3 il 2 K BUBCE RNA, - SIRNAHTT)
MRNAZ: [ #6575 cDNA, & T--80 CiAf. K W AES0 pL
RRPBEAT, RN 4A: 93 CHIASME2 min; 93 C 45 s,
55 C 1 min.

R TSRS

ALK [-Jif: 5’- ATC ACC TAC CTT TCC TTG GGA GAC C -3’
7 g1 Mif: 5-TAG TGG ATG GAA AGG AAC CCT CTG G-3

B-actin ki 5’- CAT CCT GCG TCT GGA CCT GG -3’
Fif: 5'- TGG AAG GTG GAC AGT GAG GC -3

VEGFH Hi1E 5 40, RMEARE2 mLERNA, H
] 5 B IPCRF= WA T 1. 2% B IR B vt i vk, FH BB Je %
BOEATHIE, A HATROCE . H H ISR & BOLES
FRAS G (1 LA AC R PRCY ™ S8 74 (AT &5 /e, L
B AL R R 7B mRNARIE A5 5L
1.9 EEREA  HEHWEKREHMIK. Bzt
S, WA T IEA B S L, A BRI
BT JREMDGIL R, S 4L E A . 1 ARR
T, HIEEAGE KR TR1E I/MRNA R IL.

AR PR B RAAE K™, R ARE DL .
SRS, eyl B R B S R, SRR IE R, TG 2
I J) B g A
1.10 “%itF o  SAHIRHxtsE R, RHSPSS
17. 03K PFREAT R /3T, TR0 50 2 S 110 LR e B D %
JiFESHTE, P <0.050 % H BETEE Y.

2 #®  Results

21 EHARGHMKERIE PATONSDARM.
JRII#F60H o BHRJGWRIE RS, JoAETEG KRR, [R5k
Koy PO EL, 3R T LSRR . it Naf Ko i 4k
FoAN54H,

2.2 HARIFEE M MHESDK RS EITERA, ik
HAF ARG, o3 8 RSN, i @s
(e 2 R 25 A 5, RN, SDOK RS i 4 iR,
TP E R MELE, SMERI R BT, IR,
FFE AR PO R, MO VAT B, 7l P
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B2 HEAXRERESFFLBRFZTNGFARE-PRLLEE, x100)

Figure 2 Histological changes at the site of femoral fractures in rats of each group (hematoxylin-eosin staining, x100)
Pelvd: Bl LUA 3 Rl — I () AR - DL G R P S e IR L AR B K A AU 2, RIN P S Eem IR3E41 7, 14, 28d Sftbk
W, BEHES LN TR, SR E, BT O o BT TSR i 41 .

#*1 BHARKRETH
Table 1 Body weight changes in rats of each group

(xts, n=6, Q)

#2 AEBITRELR=ELL (x£s, n=6, Q)
Table 2 Tissue weight changes in the fracture area in rats

e 1) PHE R RN AEEER K 4L EH A ] P AL A FE R K41

TR 265.9+16.25 268.22+19.28 267.02+5.95 HHiE 3d 0.120 4+0.012 5 0.109 6+0.011 6

WS 3 d 271.42+6.07 271.58+5.07 272.59+7.02 HHE 7 d 0.221 60.007 3 0.205 1+0.008 4

WS 7 d 298.96+10.14 296.83+8.04 308.25+8.50 HH)E 14d 0.433 3x0.014 7 0.432 5+0.005 1

HERE 14 d 324.76£7.02 327.15+6.84 337.96+4.86 HH)E 28d 0.277 620.011 0 0.264 4+0.014 8

SN -

BEE28d 396652766 338.78+6.72 36207412 Fei T AL, PP AL A KA KRR (1
ek BAKRME TR ST R EER P > 0.05), SR ARG S T W R X (P > 0.05).

k3 HBEXRMEFE [ BERERBIEERIE (X+s, N=6) F4 BEMPELCEKETF R EARERKTE (x+s, n=6, ng/L)

Table 3 Serum type | collagen and osteocalcin expression in rats
of each group

Table 4 Transforming growth factor beta 1 protein and mRNA
mass concentration in callus

I fi1) I B 5 (ug/L) HE (UML)
PISEE RN EREKA SIS AR KA

I i HALER BT B1 &M HAE KN T B1 mRNA
NZEEREA MK JISERTREA Rk

IEHAL 3.3520.14 3.3520.14  2.750.11 2.75+0.11
HiJF3d 8.02+0.61 5.2620.48  6.12+0.48 5.59+0.47
HHE 7d  14.28+0.48%  8.16+0.43° 13.57+0.58% 11.40+0.65°
HHE 14d 12.81+1.21%  7.42+¢1.27°  19.64+0.78% 15.83+0.84°
TG 28 d  30.14+1.24% 19.62+1.10° 24.47+1.60%  21.58+2.08"

Ferk: HAEMEKAILE, P <0.05; SIEHALILE, P <0.05.

E1 BRESNREKXRIEE
& X 541558

Figure 1 X-ray film of a rat
model of femoral fractures
after modeling
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WRIGIETRBL, NG A Sh i K R 3 i s
R, HAEEITEG AL, @ SDA R PR,
B S0 B B T A i o K U
FHTRRL,  REREARSEIN K AR HLAA T8, HANRIER
IR RWNRD, RashmE o, BEHRERITSIE S
Prd i nRER T A WA, BRRUE, B
o NS T AT A O, AT AT REATE
2.3 ARG M ENEAT IR L EHNR
— MRS 10 minfEiiEEE, XU R ANZ R, AELRL
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HHrE3d  35.99+1.20° 31.07+0.80 0.48+0.16% 0.29+0.88
HiJE 7d  32.11+0.79% 28.15+0.53 0.34+0.02° 0.25+0.03
Hi)5 14d  43.450.85% 37.52+0.65 0.85x0.06% 0.52+0.02
HYijE 28d  37.75+1.12° 32.92+0.82 0.490.02% 0.38+0.02

Fik: SESEKAILE, P <0.05,

FENIES) . B B R K — PR R R, Joar
i, BHEMG R, TR 5 REH A S 51 L,
25 BRRGLLE: WIE A3

24 KRWRERA A0 S R BB
KA IEHASDA R R A, iR 22 5o Wt E
X, WEgkl.

25 XRAFHFRALFEHT PEY ETF%05 cm
KAt B AR T, S AR Ol e Bt I R 4R
TG, 3014 diABERR, BRI 2 O
B I 1 B A KR 0 N MO AR, i i AR N,
B TARE o [ ) b A, A4 4m) 22 5 0 W 3 MR (P >
0.05), L2,

26 RKAFIHASHEAALEFTN TGO
GERGOR, BT AN, IR, S A R AR R
PR A MR ZE s, T Ak 2 o B 3 R 4 P S
K, Jryids A g A /NG, LR FE AT LR Al . )
SR B A A T AR K 2 B B S A I S o B IIAEL 4 Il
IEBE K, AR R w 4l b s gl AR, B N AES
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ety IR T Wb RB AR R, AR EERK A O R
BRI BE A, B7)528 difPFSaem s 4wt
WmEVE B Z, H/ANRAHK, JERCEBERE, 1T LA
BIEAL, WAMT BT HE . A E K 4 /N R H
FHXF >, B JR) e A/ e v 4 D (BB 2)

27 BAXRAMFFHSER D RBRRG LR KR
I BRI E3, 7 difRIAEWHE (P < 0.05), 14 dif
FILWII(P < 0.05), IEFMEA(m TIEHAE), RELRIEX
B, PRGBS EE R RILELR
LA PR K (P < 0.05).  HLA L33,

KBS E A EEIE3, 7 dibRsEwisg, 247
J5i28 dik F| (P < 0.05), MR R LS. /TS
P IR B Rk BRI A B K A, 14 dZE il
(P <0.05). HAkWLF3.

28 RAFHFHMAEKETRIGAL HUEKKET
BAEH T A A A B B IR KR IR AP AN ), JLRIATE
HYEHIR I MM, BEEEET N R, HEE)EE
VAR K I TR T &, HBLR2ANIEE, 2
P15 F28 RIEEAL L KD 7B L R . i R
YUK R LA AR B 7R M Rs A — 3, TEA R A I
W, PP IR K R A AR K R R ia s = T 8
JK41(P < 0.05), HikWFg4.

2.9 ARREEHE ST RKEARHIUREH IS, R
ARG, Ja il S8 B DR T R SOV, TE PRI K
KA RS BEAR DL R4

3 iti® Discussion

AR [ B 30 A B TR T i Sk g, A AR
M BE A BT Rl —, EREEZIMN “I” w
a, BIEE T “Priit Eiig”. “HA2 NG A geRe”
Ko B AL . BARHIST R LT IS R i 40
LR 4G MG T SECRES, BB H8 0 VLA
Je SV N A7 S A S € T EZ N e (S NTIT] 2 (AR R
oM TSN )2, IR IX e AR ) 5 A e, By
PLSEIG K Wk BGE g P AU U7 RAS, WRTIA E
MCGEE YL, NS S EI I H . B2, SMHE
SE~ RIS ZX AR iR Tz s e I R IT,
TANR N ARG IAREE 22 WA ZE D A B B8, o iy
A2 CARBCH IR B BHIF L . PSR
T eSS, oo, WEDRT . BARERTE b
TR EASFEM, WAL BRIBER. AT ATE 2
I AR S R AR R SR AT 2R 1 2 R 2o,
TR T, Fouh B, B, R
WK, 3% M AE 2y, [ARG T EE s, R Tk
JEIbIE, PIE SR gy 07 LRTE AL E, Bem s
2.3, AR HEE A2 AR A SR L, AT kAT R AR
KRR, W EMAEIAIFFS AR EK
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WERREY), XM, B3gAmE, WIS T e n
R BT A G TR, ST RS ER&T
B R ThE, WA A E AT YR, KT LA TR, R
BEWT BT 1B 5 . IAR 24 BRASI 5 I R AT e 1 B
ZHEA BN, T A 2R R N, i)
A B ORI R I AR K R P AR AR
B P 2 B R4 T I 0 B S s B s AR
N G T 37 S R R B e R U T DA E A 200 R
A, EREE AL R, e B 2R L A K P, e
B0 R IR AKE P 2 Gt 5 ST U B & 24 AT 5 )5
RIAFIT da AR T A 23 MELE i, BE RIT
FISER:, A P24 e 2 AR R BT A i A e R i
S WA A AR K AL I B, IXRIESE T P S e
IRV AT BB S Fm 2 TAE T o AR R IAR 2 1A 4
SR ARAR DT S 253R T B OBk F b i P22, Seih )
P45 WPV F . ELISALL K RT-PCRECAK I T 243
R M E A2 T R R DA R i Ak A K R
B LIV 5ENA, 4h 5S8R IS S8 i e e v] LA b 4 K B
AMEAMLMEE R R T RRIR W, (i B2 2 —Fh
P B A0 A BRI A W A IR IR B 1, JLAE s s b
RAEBEEAER, A 058 2R L, SR R A
PR A A A e 3, R TR A, AT
Prengig s, [N T B SRR R I vl R T
B NS EE Ak, AN IOEEE e A R TE R, AR T
PraEE . A RSERIHBIR:

3.1 EI#R  SDAREERZ S th B G a i iE N v
FCEM e B 5, AP S IR S, T AR ok
A S AL A K T B1 MRNA. & I RIAAKE . ik
KR 7B —FioE N B i i P & e E E 2 Ik,
J& T HACAE K IR T BRI E I i k2 —, i Z i3
ifie, AME AT AR IR 4 M (R M58, 34 ) LIRS Rl 4
M 2B KR, T T R R s AR, (e el
PR 2R i P, RN R AL A K 7B T LAtk 2 i
FED 7, I AT AR AN M I, R S A R E 5T O
fitlho ERIT S HP SIEIG I 2B T RS 2RO SRAE B 4 R 2B R L
AW EAL A KT B1 mRNA. & A & IE KA B AN
AWM BRI EARE, fEEH A3 dX R AN A K T
BAMIFIL ML —ANEAE, SR X W RE 5 B 4 R AE G L
A3 N A5 S /NB B BRI &, AN TR TR IS
THALERKF TR, B G KEF ALK B 7Bt
HHPAE RN, POKREMFE,  Hbi A 5y s B B
DAL I 7 1 T 50 7 R A A A K IR 1 B ik 3 3k I — AN
B, HEGPGHLAR, BT8R RS AR B
BN A A K R T BRI B WG N, FROA B, ik
N P A AT B0 23 A e A T, 9 i T B 1
AR FRRIERIAL, Pl ) At DA~ (2 b T 1)
B, [RAEEE. EEImEENAFEN B, %2t
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