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Expression of PDGF, TGF-3 and VEGF in the Healing Process
of Osteoporotic Fracture after Castration in Aged Rats
Treated by Xianlinggubao Capsules
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[ Abstract] Objective: To investigate the effect of Xianlinggubao capsules on osteoporotic fracture
(OPF) healing after castration in aged rats, and observe its influence on the expression of platelet de-
rived growth factor (PDGF) , transforming growth factor beta (TGF-B) and vascular endothelial growth
factor( VEGF ). Methods: Female SD rats were randomly divided into 4 groups: the sham operation
group, the ovariectomized group, the high-dose group (0.6 g/kg Xianlinggubao) and the low-dose
group (0.3 g/kg Xianlinggubao) , with 16 rats in each group. The ovariectomized group, the high-dose

group and the low-dose group were prepared as the OP fracture models. All the 4 groups were adminis-
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tered continuously with pure water, 0.3 g/kg Xianlinggubao capsule and 0. 6 g/kg Xianlinggubao cap-
sule for 10 weeks,. The body weights of the 4 groups before fracture and 2 weeks to 10 weeks after
fracture were recorded. The bone marrow, bone cell index, osteoclast index, and PDGF, TGF-3, and
VEGF expression in soft tissues around the fracture were recorded or detected in 2, 4, 8 and 10 weeks
after the establishment of the fracture model. Results: There was no statistical difference in body mass
of the sham operation group before and 2 ~ 10 weeks after the fracture (P >0.05). Compared with the
sham operation group, the body weight of the other 3 groups was significantly lower, and the difference
was statistically significantly (P <0.05). After fracture, the model group had more fibrous epiphyseal
and cartilage defects than the sham operation group, the high-dose and low-dose group. There was no
significant difference in bone cell index, osteoclast index, PDGF, TGF-B and VEGF in the soft tissues
of the sham operation group 2 ~ 10 weeks after the fracture (P >0.05). Compared with the sham oper-
ation group, the bone model index and osteoclast index of other 3 groups significantly decreased after 2
~ 10 weeks of fracture( P <0.05). The PDGF, TGF-B and VEGF of the soft tissues of the fracture
significantly increased (P <0.05). Compared with the sham operation group, the bone cell index, os-
teoclast index, PDGF, TGF-B and VEG of the soft tissues of the other 3 groups increased to varying
degrees, reaching a peak in 4 weeks, followed by a decrease of 8 ~ 10 weeks(P <0.05). 2 ~10
weeks after the fracture model was established, compared with the low-dose group, the bone cell in-
dex, osteoclast index, PDGF, TGF-B and VEG of fracture soft tissues of the high- dose group in-
creased, but the difference was not statistically significant (P >0.05). Conclusion; Xianlinggubao
capsules could promote the healing process of OPF after castration in aged rats, which may be related
to the improvement of the relative expression of PDGF, TGF-B and VEGF in the soft tissues around the
fracture.

[ Key words ] Xianlinggubao capsules; castration; osteoporotic fracture; platelet derived growth fac-
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T A S 5 A 5 6 2 U P4 VA S A 5
SPSS 19. 0 A4, T GEORME AL + hrifi s (v +
s) 27, AR F 5/ 0 3 M 22 79 (LSD) ka3
P <0.05 AESAGIEE XL,
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2.1 {RFTE

XU BR SEAIERAASS 6 Ji, KB TCH 2.2l 1 A
Y, A R BB A 2, R AR R 6 Je Bl
PLEHRRE R 3 R 7 d fr BRI A==k 11,
o NSRRI AN SR TN 2, bR
AR LU R AR 3, JC A AR AR, DU i — 2 S
LHRBHNERT) o #FHK BRI 595 2 ~
8 JAR M iR 22 R GG E (P >0.05) 5 F 37 10
Ji, ST AR, o 3 4R BUAR T B A,
ZEFRA G X (P <0.05) WK 1,

x1 BUAARBIAMEENE2.48 510 FHEETE(x£s,8)

Tab.1 Body mass of rats in each group before and 2, 4, 8 and 10 weeks after fracture
5 BTHT LRIEE
2 J4 4 JH 8 A 10 J&

BFARA 315.6 £24. 1 321.5+24.9 334.2 £25. 1 341.6 £26.7 375.4+27.8
il 321.2 £22.9 306.5 £21. 8 309.8 £22. 4 312.1£23.4 319.9 £24. 2
I 4 316.2 £24.6 300.9 £21.6 310.6 £22.9 320.7 +24. 1 327.8 £25.3"
A 320.8 +21.8 304.7 £22.9 316.1 +23. 4 329.8 +24.6 338.7 +25.1"

F 0. 256 2.507 2.814 2. 089 14. 665

P 0. 856 0. 067 0. 050 0.124 0. 000

W BT AR A, P<0.05

2.2 B R AR M R R AR M A R

BTG , 5P AV B i ARSI 2
TRFARL FRA MG R TR ET
J 25 W AR A S A A R R e S i
FRI(P>0.05) sE5r)E 2 JAR, BRTF AL, I
AR B 2R MO S B A AR RO A A TR R
Mo, 2 4 JRIN IR UE(EL, 55 8 (10 JAI I ARG fH S

R AL Hed, o 3 24T e B A 5 0
AR RO W R R A, 22 5 A Gt (P <
0.05) o 5 ZHLH HA, IR A7t 2 A o 5 2t 4L 240
N R B 2 A RO A AN TR R M v, 22 57
AL (P <0.05) 5 5 I R4 L, w79
o 2B A IR RS R A RO A R R
W A IS X (P >0.05) , L% 2,
543



M OBE R OR R

44 3%

%2 ANABREGHE2A48F10 Aot EmEisREHEMPIEH (x5, N um’,n=4)

Tab.2 Osteocyte index and osteoclast index at 2, 4, 8 and 10 weeks after fracture in rats of each group

41l 2 J& 4 1 8 J& 10 J&
T ARHA
B A A 74.2 £8.1 76.2 £8.9 75.6 +8. 4 75.1£8.9
T 40 g 41 4.4%1.6 4.5+1.5 4.0+1.6 4.2+1.4
PR |
B 4 2 32.3 6.4 39.2 £6.6" 34.4£6.9" 33.4 6.2
e 4G AL 16.5 3.4 21.3 2.9 20.1 2.4 19.6 £2.1V
walf=ei: |
CE IR 38.2+6.9" 58.6 +6.7" 50.6 +6.1V® 49.8 +6.2(0®
W 40 35 % 12.4 3.1 29.4 +3.40® 28.1+3.10® 27.1+2.80®
TR A
B e E 39.4£6.2 61.9+6.9V® 57.9+6.7W® 50.9 +6.10®
T 20 i i % 10.5 £2.7(W® 30.5£3.9(W® 29.3 £3.4W® 28.2 2. 71V®
F, 28. 121 17. 255 23.327 24. 425
P, 0. 000 0. 000 0. 000 0. 000
F, 13. 069 61.616 73. 706 91. 100
P, 0. 000 0. 000 0. 000 0. 000

VS TFARA L, P <0.05; Y 5EF LE, P<0.05;F, fl P, N4 S MM ESHE, F, f1 P, J 4 4R &

A G HE

2.3 HY7HEHK 414 PDGF [ TGF-B il VEGF /K-
BFARL BT 2.4 .8 .10 JEI 47 J FE R 2 21
f) PDGF \TGF-B il VEGF 23 5 125 L (P >
0.05) . BTG 2 JHmF, BRIR T AR, HA 3 4
PDGF TGF-B 1 VEGF ¥4 R FR R & (P <
0.05) , % 4 JAmf iR, 55 8 ~ 10 JARRAR; 5 £
2 PLHC, AR ik 2H R0 A7) i 2 ) PDGF \ TGF-B il
VEGF Y54 A [F] A% B 3 =1 , 28 A Geit5 = L (P
<0.05) ; 5 1% 7 & 41 ko, = 7l &= 4119 PDGF
TGF-B Hl VEGF 54 A [F]#5 B b3 7y , {H 22 573 TC 58
HFEX(P>0.05), WK1 FI5L3,

3 g
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HYURLAS AL IR A T 20 BURFAE AP , T 32X
HEPESE IR I . AT SR ST
ENSEAIEREID R i s o UNIDIE Woa = 9TV
AE , 28 285 Lo MR R SR EZAE 50% , 5 [R] e AR 1 o
BLFA L, B OB P AR 5 BOR I XUB 3 T 2z /b
20% o AT R R AL , R AV R R
B BT A AR RO O A B 3 i
FHOOFTE AR o AT IE ) A& e R L5 &
GAAE B ITRER 25T i ARG R 1l R B , 4
LR Al R A e ] R 9 R I
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Fig. 1 Expressions of PDGF, TGF-beta and VEGF in
soft tissues around fracture at 2, 4, 8 and 10 weeks

after fracture in rats of each group
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Tab.3 Expression levels of PDGF, TGF-beta and VEGF in soft tissues around fracture at 2,

4, 8 and 10 weeks after fracture in rats of each group

s CElLE
2 A 4 A 8 JH 10 J&
BFARA
PDGF 0.1x0.1 0.2+0.1 0.2+0.1 0.2+0.1
TGF-B 0.1+0.1 0.2£0.1 0.1+0.1 0.2+0.1
VEGF 0.1=0.1 0.3 0.1 0.2+0.1 0.2+0.1
EHH
PDGF 0.2+0.1" 1.5+0.3" 1.3+0.3" 0.9+0.3"
TGF-B 0.2+0.1 1.4 0.4 1.2+0.3" 1.1+0.4"
VEGF 0.2+0.1 1.6+0.5" 0.9+0.2" 0.6+0.2""
A=A
PDGF 0.3+0.1%" 1.9+0.5" 1.6 £0.5" 1.2 £0.4"
TGF-B 0.2£0.1 2.1+0.5" 1.5+0.4" 1.3+0.4"
VEGF 0.3 0.1 2.2+0.6 1.3+0.4" 0.9+0.3"
[Epplbel
PDGF 0.4£0. 1% 3.2£0.9"® 2.8+0.7"® 1.9£0.5®
TGF-B 0.3+0.1" 3.6 0.8 3.0 0.6 1.9£0.41®
VEGF 0.5+0.1"® 3.9£0.7"® 2.7+0.50® 1.1£0.2"®
F, 6. 667 21.057 21.762 15.582
P, 0. 007 0. 000 0. 000 0. 000
F, 2. 667 30. 428 36. 903 16. 190
P, 0. 095 0. 000 0. 000 0. 000
F, 11. 667 32.192 38. 580 13. 630
P, 0.001 0. 000 0. 000 0. 000

T VIR TARLGLE, P<0.05;% 544 HHEL, P <0.05;
HE, Fy F1 P, k4 4014 VEGF it

B39, PDGF 76 A4 718 LA AL | B v 200 iy
R AT A A S5 35 =k, A s K I fE A 22y 3
JREYERT, 75, PDGF [tk Ve o, VB R e & 3t
DX 35 (1) 70 5 240 L, 2 3 ) o 240 L P 1 2, 2 F At
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TGF-B B3 , 5z BI 2 55 il w15 240 M 3% e, () s
5 S A B 3 2, R R B N, A

F, F1 P, Jg 4 414 PDGF GEit{E, F, Fl P, Jy 4 4114 TCF-B 4t

TGF-B 43, Bl n kg4 g ",

AUy 2R i e A e A 1 R ) 7 22 5 5 ok
A5 B BACHGR, LU AR F2 20 A,
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W BN AR 2, 47 L ZR LA T B L I 4 A
SR AT S5 I, e PR 3 B PR T TR AT TR
ET o ATFF LR BR, BT 2R KR ERG
B TR B T K B T A R R 4 10
JE AT B S 0 K A M g, R
i FEIZH 2R PDGF [ TGF-B 1 VEGF fyAHXT ik,
SRR R AT B T8 Bk K R Y
JRGAE BT A, AT RE- Sl 53 B B 3 P A Ak
JRAMHSE . ZRIEAET RIFTE I TR S 2 X 08 I
ARG TR 2 T I 9 A A B R A D A
EPRAR N 2 J2 VEGF (3 238 B A o 20
2SR R 44 22 1 40 T 1 A0 R B, 45 R R
TRV A B RETHE VEGE JKSF , DT AE 2% K ff
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