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[Abstract] Objective To study the effects of Androsace umbellata extract on bone wound healing in rats. Methods A total
of 32 rats were selected,and the rat femur bone trauma model was established. The Androsace umbellata was administrated to rats
in treatment groups (including high-dose Androsace umbellata group and low-dose Androsace umbellata group, 8 rats in each
group) continuously for 10 days,while rats in the fake operation control group (8 rats)and bone trauma model group (8 rats) were
treated with corresponding volume of solvent by body weight. The growth of body weight and wound healing of rats were recorded.
The serum levels of calcium and phosphorus,activity of alkaline phosphatase (ALP),bone density and bone biomechanics were ex-
amined. The X-ray photograph was carried out to observe the effects of Androsace umbellata on bone wound healing. Results Com-
pared with the bone trauma model group,serum levels of calcium and phosphorus, calcium-phosphorus product and activity of ALP
were significantly increased in treatment groups,there were statistically significant differences (P<Z0. 05). Compared with the bone
trauma model group,bone density of trauma place in the high-dose Androsace umbellata group was significantly decreased (P<C
0. 05) ,bending energy in the low-dose Androsace umbellata group was increased (P<C0. 05) , while no statistically significant differ-
ence was found in the other skeletal biomechanical properties (P>>0. 05). The results of X-ray films indicated that the treatment
groups shown better effects on bone wound healing compared with the bone trauma model group. Conclusion Androsace umbellata
extract could effectively promote bone wound healing in rats.

[Key words| Androsace umbellata;rats;femur;bone trauma

AR E IS O A A R R BB B S R SR R R N AOR B H R 2 A 6 R A 3
AP RHES — R A B AN ST E O AR R B QIS R A B S . AT TR S K U
SV T A T R B A R RS A QIR BT A R BB BB 4 A e A T CH AT
WA . AU B (Androsace L) J8 T AR RE YT KHUH,

WoAi) iz, RASANREMALG &, EFEUEFAL.E 1 MRS5FE

W BN RS H I IR TR R B S IR 11 SEER i) Wistar RO HEPE. 3 A 0 R BR 0 R A
VS CRPESE IR SE | B A i R O J g S AE . R DB A (SPEY%, ih )7 74 BE R R 5086 s 9y b O AR LS i T HE 5
FIEBAT B 25 iC 80 . IR LR FiRsr @Ak SCXK () 2009-0003 ], ¥ WL % « AR X BE (50700 % . i

*  EEWE: WRAE S AR I &R H R ORE W CRERNE 14124002-4) 5 7P A 36 X T T AP R 25 R B L T (GZZ)13-15,
GZZJ14-10) ;] P4 H R BL2E 24T H (2011 GXNSFA018258).,  {EE® N - W R (1973 ) EIREM AR, ZTNF LR 2 FIE 5 MR 2IE
T 5T . A BEEE . E-mail: weiguining2004@163. com,



FREZ 201757 A% 46 K% 19

JE 20~25 C BB WIAE R — &0 F o Bim R, H% 4 2,
FLER AR S B o R R SR L SE N 2 R, SC BT R P 4k B B
Pe B SR AL BB

L2 fE5RM (D FEUH 413960 B iMark i 51X
(H 7 Bio-rad 73 ) ; TDL-5000B %I 3 ¥ R & 0 HL (1 1 %
BB AU T s FA1004 HLF K CEEREBE R A% ) s
MTSmini-858 7 #1 k} 52 56 ML & #1 KL iR & 4t & Hologic Dis-
covery BB BEAU ST AR IR 5 H AR (RO AR AR ], (2
F B - B b A e S 2 (R D B AbeE R A T L
5 F20090415 ] ; o5 30 M7 42 U H ) PG op S 2 BT 9T e 4R 4R 5 4
M RF & REIL I AEERGRAE L HE5:2013029) ; #7
TG B (RBFIL A H AR R AL 5 : 2013001 ) 5 B3 o
R Bt CALP) 6 50 & (KRB W AEBARAR A AL # S5
2013005) .

1.3 Fik

13,1 29ROk BU1 000 g sl 2544, 95 26 £ BE R
3 A IFURTR R R 4 CCORAEA T

1.3.2 a5 (D444 5%4725.32 H SPF Sk
Wistar KB, 40 4 8 T A 41 B Q005 5 R 41 2 3897 41 (A 45 sk
e 70 2 A AR R 4D LAl 8 HL. JRYT4LEEIR A2 .
8T AR AR B ) 495 458 A 2 R R AR T i 28 T S A R I T I
KW HLE 10 do 52563 H 28 K R Ay — IR ol 35 72
SVREHF DGO @A MO BTSN ER. WERKAL K
R GTERRES KR =CRIRA AR RIERE — 42
R B T ) /45 24 i R BUMR G it X 100 %0, R L ) 5 A
TITT 0 e o A ALK B IE B 4 306 B bk 2 4l (30
mg/kg) RIS » 58— A7 J5 BEAR R 07 B 00 0, F R B i .
MBFARUBRIN  HAR S AR R B b BA/NEMATHE 1 mm
ANEL SR R 173 AR VR B IR A A R B T L A2 A
R, BRI FAR S F— TE A RERE. D4 A 5t
FH R 4 T TS 5 T O s R PUER Y 3 d,

1.3.3 M E B & ALP AKEmIE s 45 8 & ALP
KM E S BICHkL7], KIREG 2R 2 h FAH R REILE
TR RR T M E 2l DK i &b 5E K B, 3 000 r/min #5.0 10 min,
TG 374 » 32 R 6 U0 WA A5 45 1 L R U0 o v 4% L B ALP 3
K,

1.3.4 FRlfsk X&hR  BUR-E 515k 2 m LA K25 45 2,
AL X LR .

1.3.5 BAEYh¥KREHEENT DEEY I ¥arrs.
A R K IR 2 A 8 K BB 1 B L AR R B AR, — 70 C AR
A 5 WA I8 R A R o 25 B B 405 e i b B A UL PR AR R
KSR 83t MTSmini-858 T A4k} 5 B LR FH 3 4 25 il 3450
0 43 T A I B 0 2 2 vk e B KRG IR T MITS 5
WML, Lk H A& 1 mm, 2 0. 01 mm/s, ¥ I (L)
15 mm, 32 7 Wl 15 FEAG I3 0 3% 0k 28 4 L B R 3k o L I K
A AR AT . (OB H TR A Bk
12 A1 f 28 K BB IR SR G B AR 2 — 70 CCRAE s R
B AR R P 2R B R K R TR B A LA T 5 A
1.4 Sl b # SR A A SPSS16. 0 4t i % 3E 47 %4 4

2609

Bro it OR L T s FRoR . 4L ) e 8RO 22 0 47 L P<<
0. 05 A Z A ZiT 2 E X

2 % R

2.1 p MR IO X B 00 @S R R BRI S5
[B] % 2R B BRI IR S5 BT AR AL 2 S 3 g it
FEX(P>0.05). % 1. PARYOES RE ARG TR

F1 RMERRYNEBCUGREAREREN
I (n=28,x*s)

T () 1K R

215
S i SE AR %y
BFARA 267.13422.27  320.63+23.06 20. 03
A A 4L 264.25422.78  328.62427.88 24. 36
S5 A R 7R 4 263.38420.51  329.13+26.86 24. 96
AR 2 Al 267.75+19.88  334.38+32,77 24. 88

2.2 R SR IR 5 A R BRI 55 85 B ALP KO
g SR TARE L E BB 4 K B 75 B K-
AT (CaxX P) o ALP I P 34 R AIG 5 o5 4t 4 55 70 42 5 41K 0
o ALY 55 KT Ca X PR B P 5 1 il 09 P 48 i T R B4
PRI, W& 2,

2.3 RUMAR SR U N R0 A R BB 1 AL i R Y
i T-ALE B R O B B 2 | b A R i L R A AT o 2H R
BRI 1 6] 493 b W0 A5 1 - %85 B2 43 0] iy (0. 251420, 013) (0. 3124
0.048).(0.27140.03).(0.315+0. 055 g/cm’, H{HF R
Lo A B B2 i B R W W T, 25 A i i L (P<
0. 05) 555 B Q1 473 45 AU 21 b A2, ot b A ooy 71 Sk 201 B %5 3 W B B
. ZRA 5% 8 L (P<0.05),

2.4 UM SR EUYDN ER0 AE R BB B AR W ) 2 04 5
ST ARG B 45 455 A A R BB B I i K A AT L 7 2
T S R A S R A B R IR (P<C0. 05) , B A% B A
FARUABE BN AZEFHGEIFEL(P>0.05), S
S5 2 4% T A B S R G B B 2 M K H 22 R RS R X
(P>0.05) ; s HuUAEAR A7) 12 20 5 15 60 495 0 Y 44 L 35 25 i e i
WK, A B L (P<T0. 05) , f K BB L T 2L 30
PR M R B A K A E R TR E L (P>
0.05), iL# 3,

2.5 HRGmEGRRKEEGL XER WE 2 TR BT
AL R % B 35 50, FR G W TC B s B B 40 M R 4 K BRI
B AE A Rk B i A 7 AEL 1 R S W A A 5 b A e R e 4



2610 FRES$217E7TAF 46 5% 19H
*2 AERIMNENGRERRMES BR ALP KFEHFN(n=8,71Ls)
2153 1ML £5 (mmol /L) 1fiL 3% # (mmol /L) CaxXP ALP(U/L)
BRFARU 2.74+0.52 2.294+0.21 6.23+1.02 132.88+12.75
EEROIRVT i 2.124+0.52% 1.29+0.40% 2.80+1.10% 114.15+42.76
A R AR 2.56+0. 284 1.78+0. 544 4,65+1.814 147. 63184, 46
R AR AR 4 2,700, 464 1. 7040, 445 4.70£1.914 202. 594123, 334
:P<<0. 01, R FARH WLE ;4 . P<0. 05, 5 F QIR B 4 LI
*3 RERIYMSUNGRERBREBEY HENEM(n=8,7Ls)
24151 I R BT G W7 24 345 () SR PE AT G 3 PE B B (mm) Al B A G > mm)
BFARH 177.81413.23 175.14+16. 10 119. 1448, 55 0.241-+0.053 14.51+4.32
R AR 127. 0031, 33% 121.88+29.91% 90. 09418, 78" 0.199+0. 054 9.20+3.70*
R A R ) A 2 149. 25+28. 00 131.20+30. 19 103. 77425, 72 0.237+0.068 12.3244.83
JE MR AR 41 145. 21440, 04 128.05+36. 41 108. 0325, 58 0.26240.092 14.25+5. 764

*:P<C0.05,% ; P<C0.01, 5{RFARH A4 : P<<0. 05, 58 BB R4 L 4%

JBeH ﬁ'HML%ZIKﬁj B ) E R s AR R B R 1
WA R MBURAN KR EA T A

AR TR B B GBEB 4 5 C 5 A 5 770 6 45 D s A AR
7 i 4

B2 BEUGEREARRBEIGLXER

3 i it
G A SRR — AR B E SR VR A S

WHARZHEZHMAENHARBE . EESLT P mEY
FHOE (L) B QI8 52 00 25 T 240 M 9% 38 48355 305 (2) 3 LR o 1Y
A THLER R TTAR . — MG B0 - R B 0 4 b 6 4 A6 - %o
e E RAF R BUE R B R &0 1~2 D AR Z K
BRI AE A AT S A AT . SR G A A AL R A S
it MO ) B 2H 204 Ll S T LA {ﬁtﬂ%ﬂ‘iﬁﬂi%ﬁ%ﬁ@fﬂ’ﬂ@
ST B AL 2R K S Al R R R R R AR ] B A
BRI A o s R O A AL 0 R R B O R O A

WA

AR TE 1 Az A T Bl v IR S 8 KT e R sl A
o 2SR VR FH B S I P 4 B E AP OB M e R
i SRR UUBUE 4 A R R A B BN B B AR . il
WY CaxX P AERe g 48 74, 2488 50— & i ok B2 AR FE B 1Y
A LT S A SR T U IR A L e 2 LA T LI T U e T
o BTG i CaX P i T 45 8 76 B h TR g
ARSI v B A5 A A R BRI S L W KO B Ca X P B ARG
T AR [7) 51) 5 79 b A 2 EBC 400 RE 6 im 1ML 355 45 L 9% K 7 A Ca X P,
P 5 Hb A £ IO v R A AR BB 45 R B A R B AR
FH S B 3 B ok, i vE Ca X P FF & B AN Ak CaX P o
AR HE T B 0 T8 B S AL

BRI 5 S B A0 R B A0 A A R P R AR A
0 I R AN A S R B ALPYY s A 4 W 1
ALP 7] LI% AL 8 0 ALP 7K 238, B 13 ALP 7]
V5 R B B G R AR R AR ST G AU M SR B 4 2
AR BRIMTE ALP &YX T4, Al W 5 b Afg 42 30 45 245 ) 81 4
B AT IR .

HRM KA TG A IR ) BB A0 M S A A . — R

HRIEE 3 RIF LRI BB B i . A 82 b, KRCE Q14
10 dlé,@wﬁﬁmﬂ‘ﬁﬁ BT B, 5 45 M A A B A
M BRI 25 245 K B i SE S 3 5 S8 dE . B F AL 1) B 4 B 43
BT & B BRI 2 1 R BB U B IR AR AL s T
BRI R TR 21 LA b e 4 T e ) 2 K BRLCR o R ) B I
. TRt T a8 b Al HE IR 45 24 )5 L in T TR A 0 B
o IR B 412 \l_uﬁﬁwﬁﬁﬁz)uu%ﬁ 0T MV
AT A TG HE WS, SEY ¥R bE
ﬂ?mﬁﬂﬁ’f’éﬁﬂﬁ(%éﬁ%ﬁﬂ”’i%ﬁ%%’l‘hﬁﬁtk%ﬁ“ﬁ’fﬁ
RIYLA T4 A0 25 S G i 2 8 L(P>0. 05) . W] LAAE I 2
i 4 4R E ) B A SR AL B R L P T A 1 A JHL X T B TR
TR ) E) A BE 2R B R

g5 b BT L A SR O WY AR R A K R L i R
5 K P \CaxX P B ALP G FEAR QI AL 5 % B W& R



FREZ 201757 A% 46 K% 19

2 RE A HA R e 2 R @ A A RS W
e it A1 A BIL S 15— 22 0

2% ik

(1]

[2]

[4]

(5]

[6]

[7]

(8]

B L QA G JE SO L S R 2R AT A P
JELT] b R K 2% 24 4 . 2009,30(4) :421-423.
T H )0 G S A i P AS 2 4 [T .
AL25,2013,35(8) :1708-1710.

M5 AR L b AR ST R b R 2 (A R L A 2 25 (ML b
a0 E R AL L 2002 . 258,

T A AR AL 5. R AR Y T R R AR R 5E LT .
of [ 2 25 R ,2014,4(3) 1 31-33.

0l 7 Bt o BRAE TS, Wk 22 S5 o MR IR AR 4 1k 2% AR 4 45 2
TEPERF S (). v B 9250 O ) 4% 2% . 2012, 18 (11
296-299.

i B I S 2 = i o L (T N R T i)
SeEe i gE )], 1k i BE 443K . 2005,27(1) 1 50-52.

iR N QSR i N e WAk = & E TR NI S
BRI S Esml) ] PEAATENRS
Il PR B¢ 44,2007, 11(19) : 3781-3783.

TRAE R Rk B R TR JE R X R RUE R e Sy o
By M L) ], b [ A EE 27,2009, 9(7) 1 1232-1234.

(9]

(10]

[11]

[12]

[13]

[14]

[15]

2611

PR PR XS T IRRORT S R TR 2 A BRI B AL
E KB B BRI s L) ], op [ A R TR 5, 2009,
13(41):8118-8122.

Hao Y.Wang X,Wang L,et al. Zoledronic acid suppres-
ses callus remodeling but enhances callus strength in an
osteoporotic rat model of fracture healing[ J]. Bone, 2015,
81:702-711.

BT BH. o 25 02 3 B BT A G VR AL R Y 92 58 B O O R
(). A B 24 54,2003, 9(2) : 48-49.

/NS Q518 52 B Al B 5T A TR R R LT ). th A4
Yidh R 23,2004 ,6 (1) : 46-50.

Bonjour JP. Calcium and phosphate:a duet of ions playing
for bone health[J].J Am Coll Nutr,2011,30(5 Suppl 1) :
S438-448.

R BIE IR A K 2 W) I T X R A AR o
FEPER M L] ] AR PR 2574 35, 2010, 25(6) : 846-849.
T WSO KNV R 2T 4R R KR R
ArA R [0, b = B R 25 2%, 2014, 31 (3) ; 283-
2817.

ClfcFi B #1:2017-02-05 &[] H ] :2017-04-10)

(4% 2607 T

(10]

(11]

[12]

[13]

[14]

[15]

Sun Q.Liu L.,Mandal J,et al. PDGF-BB induces PRMT1
expression through ERK1/2 dependent STATI activation
and regulates remodeling in primary human lung fibro-
blasts[J]. Cell Signal,2016,28(4):307-315.

Takahashi J, Orcholski M, Yuan K, et al. PDGF-depend-
ent fB-catenin activation is associated with abnormal pul-
monary artery smooth muscle cell proliferation in pulmo-
nary arterial hypertension[ J]. FEBS Lett,2016,590(1);
101-109.

Jiang Z.,Zhong G, Wen L, et al. The role of platelet-de-
rived growth factor-B/platelet-derived growth factor re-
ceptor-f signaling in chronic atrial fibrillation[ J ]. Cardiol-
0gy»2016,133(4) ; 242-256.

BROE RN T BT R UIRYT CRUIF S B E R AR I 2
P JH 5 98 S5 B TS 1 A AR LA SR L), H R R %, 2015,
44(7) :955-957.

Xin J.Ding W,Hao S,et al. Human bone marrow mesen-
chymal stem cell-derived hepatocytes Express tissue in-
hibitor of metalloproteinases 4 and follistatin[ J ]. Liver
Int,2015,35(10) :2301-2310.

Shi D, Zhang ], Zhou Q, et al. Quantitative evaluation of
human bone mesenchymal stem cells rescuingfulminant

hepatic failure in pigs[J]. Gut,2017,66(5) :955-964.

[16]

[17]

[18]

[19]

[20]

Huang B, Cheng X, Wang H., et al. Mesenchymal stem
cells and their secreted molecules predominantly amelio-
rate fulminant hepatic failure and chronic liver fibrosis in
mice respectively[ J]. ] Transl Med,2016,14:45.
LiJ,Tao R.Wu W,et al. 3D PLGA scaffolds improve dif-
ferentiation and function of bone marrow mesenchymal
stem Cell-Derived hepatocytes[ ]J]. Stem Cells Dev, 2010,
19(9) :1427-1436.

Geiger A, Walker A,Nissen E,et al. Human fibrocyte-de-
rived exosomes accelerate wound healing in genetically di-
abetic mice[J7. Biochem Biophys Res Commun,2015,467
(2):303-309.

Lee CH, Liu KS, Chang SH, et al. Promoting diabetic
therapy rhPDGF-loaded
nanofibrous membranes: CONSORT-compliant
[J]. Medicine (Baltimore),2015,94(47) :e1873.
Wang Q,Huo L,He J,et al. Soluble epoxide hydrolase is

wound using biodegradable

article

involved in the development of atherosclerosis and arterial
neointima formation by regulating smooth muscle cell mi-
gration[ ] ]. Am ] Physiol Heart Circ Physiol, 2015, 309
(11):H1894-1903.

(e B #7:2017-02-07 &[] A #1:2017-04-12)



