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ABSTRACT
Bone morphogenic proteins (BMPs) play central roles in differentiation, development, and physiologic tissue remodeling. Prostaglandins are potent regulators of bone formation and bone resorption that can have both stimulatory and inhibitory effects. Here we present a novel mechanism for the inhibitory effect of estrogens on BMP2 function on acceleration of healing Process of long bone shaft fracture by Immediate Repetitive Axial Compression Tension Stabilization (IREACT). Male adult goats (fractured, Reposition-fixation, IREACT), 6 months of age were used in the study. Bone Morphogenetic Protein 4 (BMP 4) and that PGE2( were determined by immunohistochemistry technique and ELISA. Sample research are bone tissue and plasma that prepared from immediate and repetitive loading (IREACTS) compared to fracture without loading. The result showed that healing process occur more rapidly on immediate and repetitive loading (IREACTS) compared to fracture without loading based on the expression of BMP-4 and that PGE2( of bone tissues and serum. In this studies resulted that PGE2( have been shown to inhibit osteoblasts by repressing BMP 4 production. The result also indicated that prostaglandins are involved in the response of bone tissue and cells to mechanical stress. In conclusion, ER( and BMP-4 have key roles in the mechanism to achieve bone healing.
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INTRODUCTION 
The morbidity and mortality associated with impaired/delayed fracture healing remain high. Prostaglandin E2 (PGE2) has been proposed to be a potent stimulator of bone resorption. However, PGE2 itself has been shown to directly inhibit bone-resorbing activity of osteoclasts. We examined the role of PGE2 in the function of goat osteoclasts formed in vivo. Bone marrow macrophage osteoclast precursors expressed PGE2 receptors and its expression was down-regulated during osteoclastic differentiation. 
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Bone formation is a continuous process that is initiated during persists in adults in the form of bone regeneration and remodeling. Bone morphogenetic proteins (BMPs) are potent bone-forming agents that show clinical efficacy when used in patients to augment fracture-healing. Molecular profiling of fracture tissues has confirmed that BMPs 2, 3, 4, 5, 6, and 7 are expressed during the healing process, and it has identified a specific temporal pattern of expression for each BMP. Mice engineered to express increased levels of BMP antagonists have fragile bones that are prone to fracture, suggesting that BMPs not only mediate bone formation in the context of repair, but may also have a role in maintaining adult bone. 
We have known for sometime that hormones influence the growth, preservation, and loss of bone tissue in the skeleton. However, we are only beginning to recognize how PGE and BMP4 influences the responsiveness on acceleration of healing process of long bone shaff fracture by IREACT. The aims of this study to know the mechanism process IREACTS to accelerate healing process of long bone fracture based on expression of BMP4 and PGE2 

MATERIALS AND METHODS
Male adult goats, 6 months of age were used in the study. The sample populations were divided into four groups (5 goats for each group). Expression of BMP4 and Prostaglandin (PGE2() were confirmed by ELISA technique. Used goat polyclonal antibody to BMP2 and PGE2( (R&D Systems, Abingdon, UK), anti-PGE2

RESULTS 

Present studies have demonstrated that bone morphogenetic protein-4 (BMP4) could participate in vivo (goat) in the mechanism to achieve bone healing. Determination BMP4 concentration used ELISA technique. All data sample measured using standar curve of BMP4 (Figure 1).
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Figure 1. Standad Curve of BMP4

Concentration BMP4 that expressed on bone tissue is showed in Table 1. Sample from bone tissues were collected 4 groups animal models treated on the end of experiment days. 
Table 1. Expression BMP4 of Bone Tissue
	
	Concentration (pg)

	Group Treatment *
	Bone Tissue

	LD Bone
	2852.50

	LD Bone
	2837.50

	LD Bone
	2337.50

	LD Bone
	2767.50

	LD Bone
	2282.50

	LD Bone
	2902.50

	UN LD Bone
	557.50

	UN LD Bone
	587.50

	UN LD Bone
	907.50

	UN LD Bone
	932.50

	UN LD Bone
	822.50

	UN LD Bone
	632.50

	PAR Bone
	2382.50

	PAR Bone
	1967.50

	PAR Bone
	2307.50

	PAR Bone
	2337.50

	PAR Bone
	1742.50

	PAR Bone
	1792.50

	CONTROL
	412.50

	CONTROL
	307.50

	CONTROL
	422.50

	C ONTROL
	367.50


 *LD= Loading, UN LD = Unloading, PAR= Partial
The concentration of BMP4 from plasma sample were collected on varies long time treated of 7, 15 and 30 days. The data showed on Table 2. 

Table 2. Expression BMP4 of Plasma on Treatment Groups
	
	Concentration (pg)

	Group Treatment *
	Plasma

	LD 7
	1957.50

	LD 7
	1862.50

	LD 7
	2307.50

	LD 7
	2337.50

	UN LD7
	812.50

	UN LD7
	972.50

	UN LD7
	907.50

	UN LD7
	507.50

	PAR7
	1497.50

	PAR7
	1367.50

	PAR7
	1292.50

	PAR7
	1367.50

	Control 7
	322.50

	Control 7
	237.50

	Control 7
	337.50

	Control 7
	327.50

	LD15
	2892.50

	LD15
	2262.50

	LD15
	2877.50

	LD15
	2427.50

	LD15
	2517.50

	UN LD15
	907.50

	UN LD15
	617.50

	UN LD15
	947.50

	UN LD15
	867.50

	UNLD15
	772.50

	PAR 15
	1577.50

	PAR 15
	1377.50

	PAR 15
	1472.50

	PAR 15
	1382.50

	PAR 15
	1567.50

	Control 15
	492.50

	Control 15
	347.50

	Control 15
	272.50

	Control 15
	342.50

	LD30
	2992.50

	LD30
	2957.50

	LD30
	3052.50

	LD30
	3282.50

	UN LD30
	1777.50

	UN LD30
	1292.50

	UN LD30
	1337.50

	UN LD30
	1377.50

	PAR 30
	2007.50

	PAR 30
	2432.50

	PAR 30
	2017.50

	PAR 30
	2042.50

	Control 30
	327.50

	Control 30
	317.50

	Control 30
	317.50

	Control 30
	367.50


 *LD 7, 15, 30 = Loading for 7, 15 and 30 days,
 UN LD 7,15 30 = Unloading for 7, 15 and 30 days

 PAR 7, 15, 30 = Partial for 7, 15 and 30 days
The expression of PGE2[image: image2.png]


 both collected from bone tissue bond and plasma were measured by ELISA Technique using anti-PGE2[image: image3.png]


 rabbit polyclonal antibody (Santa Cruz Biotechnology, Inc., Santa Cruz, CA). The data of PGeE2 showed on Table 3 and 4 that interpolated by standard curve of PGE2[image: image4.png]


 (Figure 2). 
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Figure 2. Standard Curve of PGE2[image: image6.png]



Table 3. Expression PGE2[image: image7.png]


 of Bone Tissue on Treatment Groups
	
	Concentration (pg)

	Group Treatment *
	Bone Tissue

	LD Bone
	978.55

	LD Bone
	933.09

	LD Bone
	931.27

	LD Bone
	975.82

	LD Bone
	944.91

	LD Bone
	945.82

	UN LD Bone
	1944.91

	UN LD Bone
	1968.55

	UN LD Bone
	1902.18

	UN LD Bone
	2044.00

	UN LD Bone
	1978.55

	UN LD Bone
	1989.45

	PAR Bone
	903.09

	PAR Bone
	1073.09

	PAR Bone
	1017.64

	PAR Bone
	1022.18

	PAR Bone
	1038.55

	PAR Bone
	942.18

	CONTROL
	9.45

	CONTROL
	28.55

	CONTROL
	29.45

	C ONTROL
	11.27


 *LD= Loading, UN LD = Unloading, PAR= Partial

The concentration of PGE2[image: image8.png]


 isolated from plasma sample were collected on varies long time treated of 7, 15 and 30 days. The data showed on Table 4. 

Table 4. Expression PGE2[image: image9.png]


 of Plasma on Treatment Groups
	
	Concentration (pg)

	Group Treatment *
	Plasma

	LD 7
	983.09

	LD 7
	1018.55

	LD 7
	1130.36

	LD 7
	964.00

	UN LD7
	1655.82

	UN LD7
	1715.82

	UN LD7
	1710.36

	UN LD7
	1748.55

	PAR7
	1668.55

	PAR7
	1518.55

	PAR7
	1677.64

	PAR7
	1554.00

	Control 7
	954.00

	Control 7
	32.18

	Control 7
	39.45

	Control 7
	47.64

	LD15
	634.00

	LD15
	736.73

	LD15
	807.64

	LD15
	763.09

	LD15
	715.82

	UN LD15
	1971.27

	UN LD15
	1822.18

	UN LD15
	1868.55

	UN LD15
	1976.73

	UNLD15
	1677.64

	PAR 15
	78.55

	PAR 15
	76.73

	PAR 15
	74.91

	PAR 15
	75.82

	PAR 15
	162.18

	Control 15
	25.82

	Control 15
	20.36

	Control 15
	29.45

	Control 15
	26.73

	LD30
	54.00

	LD30
	68.55

	LD30
	65.82

	LD30
	55.82

	UN LD30
	1802.18

	UN LD30
	1804.00

	UN LD30
	1803.09

	UN LD30
	1810.36

	PAR 30
	902.18

	PAR 30
	900.36

	PAR 30
	898.55

	PAR 30
	893.09

	Control 30
	49.45

	Control 30
	33.09

	Control 30
	16.73

	Control 30
	15.82


 *LD 7, 15, 30 = Loading for 7, 15 and 30 days,

 UN LD 7,15 30 = Unloading for 7, 15 and 30 days

 PAR 7, 15, 30 = Partial for 7, 15 and 30 days

DISCUSSION

In the present study we examined the role of healing process PGE and BMP4 influences the responsiveness on acceleration of healing process of long bone shaft fracture by IREACT. The result (Table 1, 2, 3 & 4) showed that healing process occur more rapidly on immediate and repetitive loading (IREACTS) compared to fracture without loading based on the expression of BMP-4 and that PGE2( both of bone tissues and plasma. In Table studies resulted that PGE2( have been shown to inhibit osteoblasts by repressing BMP 4 production. 
Bone formation and fracture healing there is a cross-talk between endothelial cells and osteoblasts. Bone morphogenetic proteins (BMPs) stimulate osteoblastogenesis through the production of PGE2 (Jee and Ma, 1997); Yoshida et al.(2002) Sibonga et al. (2000) and Keila et al. (2001). Using male Goats in this research, the result showed that the PGE( has stimulatory effects on bone formation. The result showed expression of BMP-4 and that PGE2( on treated groups on on immediate and repetitive loading (IREACTS) showing healing process occur more rapidly compared to fracture without loading confirmed on borh of bone tissues and plasma samples. In preview study reported that administration of PGE2 even into aged rats increased bone mass due to an increase in osteoblasts over osteoclasts. It was also demonstrated that PGE2 and bipedal stance exercise synergistically prevented cancellous bone loss induced by ovariectomy in aged rats (Mo et al., 2002). Local administration of PGE1 has been shown to increase alveolar bone thickness and bone formation in beagle dogs. Paralkar et al. (2003) reported that a selective EP2 agonist mimics the anabolic effects of PGE2 on bone when directly injected into the bone marrow of rats. Yoshida et al. (2002) have identified EP4 as the receptor that mediates bone formation in response to this agent. In normal bone remodeling, osteoblastic bone formation follows osteoclastic bone resorption and occurs in a precise and quantitative manner. PGE2-induced bone resorption may directly induce bone formation. 
CONCLUSION
This study shows that ER( and BMP-4 have important roles in the mechanism to achieve bone healing. Further studies will be necessary to explore the molecular mechanism of both BMP4 and PGE2-induced bone formation in vitro by culture cell technique.
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