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Formation of collagen in osteogenesis induced by bone morphogenetic protein and the

promoting effect of transforming growth factor 3; in the event
TAN ZLrjian, 1 Qi*horg, XU Jiarrzhong, YANG Liu, CAO Jia PAN Feng, SUN Wei (Department of Orthopedics, Southwest Hospital, Third Military
Medical Uniersity, Chongqing 400038, China)

Abstract: Objective To explore the change mles of hydroxyproline(HP) and hydroxylysine(HL) in osteagenesis induced by bone morpho-
genetic protein (BMP) and the effect of tranfoming growth factor (TGF- 1) in the collagen secretion for the mechanism of osteogenesis induced by
BMP and the regulative mechanism of TGF-31 in bone reparation. Methods ~An experimental model of 12 mm defect in the left ulna of rabbits was
adopted. The rabbits were divided into experimental group. control group and blank group at random. BMP/ TGFB/ carrier( experimental group),
BMP carier(contiol group) and carrier only(blank group) were implanted into bone defect respectively. Contents of HP and HL in the defect area
were measured in the 1st 2nd  3rd  4th and 5th week after implantation. VG staining for collagen, histological image analysis and electron mi-
croscopy obsewvation were peformed. Resuts Comparing with contol goup and blank group more HP, shorter chondrogenesis time, more os-
teoblasts earlier appearance of type [ collagen and obviously higher total osteogenic collagen contents were observed in experimental group. Con-
clusion TGFg; plays a role in improving bone formation in the courses of BUP inductive osteogenesis. It also shortens chondrogenesis time and stim-
ulates bone healing though promoting osteoblast differentiation and prliferation, elevating type [ collagen secretion as well as inhibiting the synthe-
sis of type Il collagen of chondocytes. BMP and TGF-B | might have synergic effect in bone repair.
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Tab1 Contents of hydroxylysine and hydroxyproline in the defect areas of each group at difference time points (**g/ mg)
1 week 2 weeks 3 weeks 4 weeks Sweeks
HP HL HL/HP HP HL HL/HP HP HL HI/HP HP HL HL/ HP HP HL HL/ HP
Fxperimental goup 18.3 2.82 0.15 19.2 4.17 0.22 3855 4.72 0.12 2.4 4.8 0.1 53.17 4.91 0.0
Control group 16.3 2.65 0.16 17. 4 4.68 0.27 063 5.74 0.25 x.27% 5.8 0.3 36.08% 59D 0.16
Blark gioup 10. 10 1.39 0.14 10.77 1.55 0.14 1256X ™ 2.16 0.17 B.61" 3.17 0.2 4.64™ 4.2 0.D

¥ P<Q 05 v, *%:P<<Q Ol vs experimental group

= B — 6 % 2/ 2

2.2 J&RB VG ;{é@ B AL A7 2 34.5 3 (n=6, x = s *m’/ *m?)

Tab 2 Contents of collengen in the defect area of each group in 3.
4 and 5 weeks after operation( n= 6 x s *m¥/tm?)

’ °

3 > VG 3 weeks 4 weeks 5 weeks
1.2 3.4.5 6 -
Experimental group 0. 3390.012 0.473+0.010 0.64240.014
’ 2 Control graup 0.213+0.015 " 0.308+0.012 " 0.352+0.011 *
Blank group 0. 133+0.011 ** 0.146+0.013 ™ 0.155+0.010 ™

*: P<Q 05 vs experimental goups **: P<'Q Ol vs experimental goup

1 5, (VGX 250
Fig1 Massive collagen fibers in experimental group in 5 week
after operation (VGX 250)

(HEX 250)
Fig 3 Many osteoblasts and osteoid matrices in the defect area of
experimental group in 3 week after operation (HEX 250)

2 5 ,VG (VGX 250)
Fig2 Rich collagen fbers in control group in 5 week after
operation (VGX 250)
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s s 3, Fig4 Many chondrocytes in the defect area of control growp in
R 4, B 3 week after operation (HEX 250)
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