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Abstract 

Bone is a mineralized structure that is mainly made of a matrix that supports the various types of 

bone cells; osteoblasts, osteoclasts, osteocytes and bone lining cells. Bone mass is preserved as a 

result of the balance between bone forming osteoblasts and bone resorbing osteoclasts, in a 

process known as bone remodeling. Bone remodeling process occurs mainly in three steps: 

resorption, reversal and formation. These steps are controlled locally and systemically by 

numerous regulatory factors. Among these regulatory factors, wingless-related MMTV 

integration site (Wnt) signaling pathway plays a significant role in maintainig bone mass as well 

as regulating many cellular processes. Based on whether β-catenin is involved or not, Wnt 

signaling is categorized into two main pathways; the canonical and the non-canonical pathways. 

The actions exerted by the Wnt signaling pathway are achieved when Wnt ligands bind to 

specific transmembrane receptors such as the Frizzled family (Frz) members and low density 

lipoprotein receptor-related proteins (LRPs) and are inhibited when these ligands or receptors 

bind to Wnt signaling inhibitors such as Wnt inhibitory factor 1 (WIF1), secreted Frizzled-

related proteins (sFRPs), Dickkopf 1 (DKK1) and sclerostin. Improper synthesis of any of these 

ligands, receptors or inhibitors leads to disruption of different body functions and progression of 

various diseases including skeletal diseases. Therefore, the components of the Wnt signaling 

pathway can be targeted for developing novel therapeutic agents to manage different diseases. 
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Introduction 

Bone is a mineralized porous structure 

that generally consists of cells, vessels, and 

hydroxyapatite (calcium-containing crystals) 

and plays an important role in supporting the 

body and guarding its vital organs (Hadjidakis 

and Androulakis 2006; Buck and Dumanian 

2012). A normal well-developed human 

skeleton is made of two types of bone with the 

same chemical constituents: the cortical bone, 

a thick and strong bone that comprises the 

outer layer of the skeleton; and the trabecular 

bone, a thinner and more flexible bone that 

forms the inner layer of the skeleton (le Noble 

and le Noble 2014). 

Approximately 90% of the entire bone 

tissue consists of bone matrix which is chiefly 

composed of type I collagen fibers and 

noncollagenous proteins (Hadjidakis and 

Androulakis 2006). Bone matrix acts as a 

supporter and regulator for the activity of 

different bone cells; osteoblasts, osteocytes, 

osteoclasts and bone lining cells (Green, 

Schotland et al. 1995; Zohar 2012). 

The bone mass is maintained by a 

well-balanced process known as bone 

remodeling which involves three steps; 

resorption, reversal and formation. These 

steps result in the removal of old bone and its 

replacement with new one (Hlaing and 
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Compston 2014). This process is regulated by 

various local and systemic factors such as 

hormones, growth factors, and a number of 

immune system constituents (Florencio-Silva, 

Sasso et al. 2015). Disruption of this 

organized process or any of its regulatory 

factors is associated with development of a 

wide range of skeletal disorders (Houschyar, 

Tapking et al. 2019). 

The wingless-related MMTV 

integration site (Wnt) signaling pathway 

includes a large group of glycoproteins that 

play a vital role in bone metabolism, 

development and homeostasis. Wnt 

components participate in controlling 

mesenchymal stem cell (MSC) differentiation. 

They enhance differentiation of MSCs into 

osteoblast while suppressing their 

differentiation into osteoclasts or adipocytes 

(Maeda, Kobayashi et al. 2019). 

In this review, the process of bone 

remodeling, as well as its systemic and local 

regulation are covered. In addition, we discuss 

the components of the Wnt signaling pathway 

and their crucial role in bone formation, 

progression and management of various 

skeletal disorders. 

Bone modeling and remodeling 

The skeletal system is highly dynamic 

and undergoes several processes throughout 

life. In the developing skeleton, bone 

formation and resorption are not coupled 

together and occur separately. Therefore, 

length and diameter of long bones are 

increased. This process is known as bone 

modeling (Sugiyama and Oda 2017). On the 

other hand, the adult skeleton is different. The 

two processes are coupled and the old bone is 

replaced by new one to preserve bone mass. 

This process is known as bone remodeling 

(Sugiyama and Oda 2017). 

The three main steps of the remodeling 

process are resorption, reversal and formation. 

The resorption phase starts with hydrochloric 

acid production by osteoclasts. Hydrochloric 

acid dissolves bone minerals. After that, the 

bone collagenous matrix is broken down by 

metalloproteases which are secreted by 

osteoclasts (Boyce 2013). Cathepsin K is the 

chief proteolytic enzyme secreted by 

osteoclasts. It breaks down collagen and other 

matrix proteins. Cathepsin K performs its 

function most efficiently at a low pH (Boyce 

2013; Novack and Mbalaviele 2016). 

Osteoclasts are then subjected to 

apoptosis and this is enhanced by the release 

of cytokines, such as transforming growth 

factor beta (TGFβ1) (Hughes, Dai et al. 1996). 

This allows osteoblast progenitors to be 

attracted to the location (Tang, Wu et al. 

2009). Moreover, macrophages help prepare 

the resorbed site for osteoblasts to start the 

formation of new bone (Sinder, Pettit et al. 

2015). After the resorption process is 

accomplished, mononuclear cells emerge on 

the surface of the bone to prepare it for new 

bone formation and send signals that control 

migration and differentiation of osteoblasts. 

This step is known as the reversal phase 

(Hadjidakis and Androulakis 2006).   

The last step is the formation phase in 

which new bone is formed by osteoblasts 

replacing the old resorbed one. This phase is 

followed by coverage of the bone surface with 

flattened lining cells and a long resting state 

starts till another remodeling cycle takes place 

(Hadjidakis and Androulakis 2006). 

Regulation of the bone remodeling process 

Bone remodeling is systemically and 

locally controlled by various factors including 

hormones, cytokines, growth factors, and 

some components of the immune system 

(Kim, Takai et al. 2003; Li, Xu et al. 2013; 

Yuan, Zhao et al. 2014).  

Systemic regulation of bone 

remodeling involves crucial factors such as: 

calcitonin, parathyroid hormone, 

glucocorticoids, androgens, estrogens, and 

1,25-dihydroxyvitamin D3. Estrogen is one of 

the most important factors that regulate bone 
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mass and homeostasis. Estrogen is known to 

potentiate proliferation of osteoblasts and 

suppress their apoptosis. Moreover, it inhibits 

osteoclastogenesis and osteoclasts activity 

(Florencio-Silva, Sasso et al. 2015).  

Local regulation on the other hand 

involves cytokines, prostaglandins released by 

bone cells, growth factors, as well as factors 

produced by the bone matrix during bone 

resorption (Florencio-Silva, Sasso et al. 2015). 

The main system that is involved in the local 

regulation of bone remodeling is the 

OPG/RANKL/RANK system. Receptor 

activator of nuclear factor kappa B ligand 

(RANKL) is a tumor necrosis factor family 

member released by osteoblasts and is 

essential for osteoclasts development and 

activation leading to bone resorption. 

Osteoprotegerin (OPG) is a decoy receptor 

that regulates attachment of RANKL to its 

RANK receptor. It competes with RANKL for 

RANK binding, thereby inhibiting osteoclast 

formation and bone resorption (Yasuda 2021). 

Suppression of RANKL production and 

stimulation of OPG release by osteoblasts is 

one of the mechanisms by which estrogen 

regulates bone homeostasis (Khosla, Oursler 

et al. 2012). 

Wnt signaling pathway  

 Wnts represent a large group of 

glycoproteins that stimulate certain 

intracellular signaling cascades that regulate a 

wide variety of cellular activities including 

differentiation, proliferation, survival, 

apoptosis, polarity and migration. So far, 

about 19 Wnt proteins have been discovered 

and some of these forms are tissue specific 

(Manolagas 2014). Wnt signaling cascades are 

activated through binding of Wnt proteins to a 

diverse set of transmembrane receptors; 

including members of the Frizzled family 

(Frz), low density lipoprotein receptor-related 

proteins (LRPs) and receptor tyrosine kinase-

like orphan receptors (Rors) (Gordon and 

Nusse 2006). 

Wnt signaling pathway is classified 

mainly into two classes (Figure 1), both of 

which are involved in regulating bone 

metabolism and development, in addition to 

homeostasis of numerous organs. These two 

classes are the canonical pathway which 

involves β-catenin utilization and the non-

canonical pathway which does not involve β-

catenin utilization (James 2013; Kobayashi, 

Uehara et al. 2015; Kobayashi, Uehara et al. 

2016; Maeda, Kobayashi et al. 2019). 

 

Figure 1. Wnt signaling pathway (canonical and 

non-canonical).  

Wnt: wingless-related MMTV integration site, LRP: 

low-density lipoprotein-related receptor, Frz: 

frizzled, GSK-3β: glycogen synthase kinase-3 

β, TCF: T-cell factor, LEF: lymphocyte 

enhancer factor, Ror 1/2: receptor tyrosine 

kinase-like orphan receptor 1/2, PCP: planar 

cell Polarity, APC: adenomatous polyposis 

coli. Figure adapted from (Maeda, Kobayashi 

et al. 2019) 

 

Canonical and non-canonical Wnt 

signaling pathways 

 The canonical Wnt signaling pathway 

depends on the presence of β-catenin. When 

Wnt signaling is absent, β-catenin 

accumulation is prevented as a result of its 

rapid phosphorylation and destruction. β-

catenin phosphorylation is mediated by 

glycogen synthase kinase-3 β (GSK-3β), Axin 
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and adenomatous polyposis coli (APC) 

complex. This is followed by ubiquitination 

and proteasomal degradation. Alternatively, if 

Wnt signaling is stimulated by ligands such as 

Wnt1 and Wnt 3a, GSK-3β activity is reduced 

and β-catenin is accumulated in the cytoplasm 

then it is transported to the nucleus to trigger 

the expression of target genes (Kobayashi, 

Maeda et al. 2008; Maeda, Kobayashi et al. 

2019). 

The non-canonical Wnt signaling 

pathway is independent on the presence or 

accumulation of β-catenin. Instead, it can be 

activated via ligands such as Wnt5a and 

Wnt11. The Wnt/calcium pathway is an 

example of the non-canonical Wnt signaling 

pathways in which protein kinase C and 

calmodulin-dependent protein kinase II are 

activated as a result of the elevated 

intracellular calcium concentration. Another 

example is the Wnt/planar cell polarity 

pathway, in which cell motility is enhanced 

and cilia direction is determined by the 

activation of small G proteins (Maeda, 

Kobayashi et al. 2019). 

Inhibition of Wnt signaling pathways 

Both canonical and non-canonical Wnt 

signaling pathways are inhibited when Wnt 

ligands bind to Wnt inhibitory factor 1 

(WIF1) and secreted Frizzled-related proteins 

(sFRPs). The canonical Wnt signaling 

pathway, in addition, can be inhibited when 

Dickkopf 1 (DKK1) and sclerostin bind to 

LRP extracellular domain, suppressing the 

interaction between Wnt ligands and LRP and 

Frz (Lerner and Ohlsson 2015). 

The role of Wnt signaling in maintaining 

bone mass  

Osteoblasts, the bone forming cells, 

and osteoclasts, the bone resorbing cells, are 

derived from different types of precursers 

under the regulation of various transcription 

factors. Osteoblasts are derived from 

mesenchymal stem cells (MSCs) while 

osteoclasts are derived from macrophage-

lineage cells and monocytes. Both canonical 

and non-canonical Wnt signaling pathways 

are involved in regulation of osteoblast and 

osteoclast differentiation through different 

mechanisms (Maeda, Kobayashi et al. 2019).  

The canonical Wnt/β-catenin signaling 

pathway is known to play an important role in 

favoring osteoblastic differentiation of MSCs 

over chondrogenic and adipogenic 

differentiation. This is achieved by 

upregulating the expression of osteogenic 

regulatory factors, such as runt-related 

transcription factor 2 (RUNX2) and osterix, 

along with downregulation of the adipogenic 

factors expression, such as peroxisome 

proliferator-activated receptor gamma 

(PPARɤ) (Houschyar, Tapking et al. 2019). 

RUNX2 is a key transcription factor that is 

involved in the development of the skeletal 

system. It performs a crucial role in 

osteoblastic differentiation and 

osteoprogenitor proliferation (Komori 2020). 

PPARɤ on the other hand, is a chief 

transcription factor that functions mainly to 

enhance adipogenic and prevent osteoblastic 

differentiation (Yuan, Li et al. 2016). The 

canonical Wnt signaling pathway, in addition, 

suppresses osteoclast proliferation and 

number by potentiating OPG production and 

release (Glass, Bialek et al. 2005). 

On the other hand, it has been 

suggested that depending on the type of Wnt 

protein involved, the non-canonical signaling 

can either stimulate or suppress osteoclastic 

differentiation. For example, Wnt5a can 

stimulate osteoclast formation while Wnt4 

and Wnt16 have the opposite effect 

(Kobayashi, Uehara et al. 2016).  

The role of Wnt signaling in development 

and management of skeletal disorders  

Due to the important role of Wnt 

signaling in the development of numerous 

organ systems and in the bone remodeling 
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process, various Wnt components are 

involved in the pathogenesis of skeletal 

disorders (Table 2). Therefore, Wnt signaling 

pathway can be employed as an effective 

target for management of bone diseases. 

Regeneration of bone via Wnt signaling can 

be achieved either by adding more agonists or 

inhibiting the existing antagonists. Since the 

first approach is very costly, suppressing 

antagonists seems to be more applicable 

(Hoeppner, Secreto et al. 2009). 

 

Table 1. List of abbreviations 

APC Adenomatous polyposis coli 

DKK1 Dickkopf 1 

Frz Frizzled family 

GSK-3β Glycogen synthase kinase-3 β  

LRPs low density lipoprotein receptor-related proteins 

MDK Midkine 

MSCs Mesenchymal stem cells 

OPG Osteoprotegerin 

Porc Porcupine 

PPARɤ Peroxisome proliferator-activated receptor gamma 

RANKL Receptor activator of nuclear factor κ-B ligand 

RNF43 Ring finger 43 

Ror2 Receptor tyrosine kinase-like orphan receptor 2 

RSPO 2 Roof-plate specific spondin 2 

RUNX2 Runt-related transcription factor 2  

sFRPs Secreted Frizzled-related proteins 

SOST Sclerostin gene 

TGFβ1 Transforming growth factor beta 

WIF1 Wnt inhibitory factor 1 

Wnt wingless-related MMTV integration site  

ZNRF3 Zinc and ring finger 3 

 

Table 2. Wnt signaling components and their role in the development of skeletal disorders. 

Disease Mutated gene Effect of 

mutation on 

gene function 

Role in Wnt 

signaling 

Effect on bone References 

Sclerosteosis sclerostin 

gene (SOST) 

Reduced  Sclerostin binds to 

LRP5/6 leading to 

suppression of 

canonical Wnt 

signaling pathway. 

Elevated bone 

mineral density 

and thickened 

cortical bone. 

(Balemans, 

Ebeling et al. 

2001; 

Brunkow, 

Gardner et al. 

2001; van 

Lierop, 

Appelman-

Dijkstra et al. 

2017) 
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Tetra-amelia 

syndrome 

Roof-plate 

specific 

spondin 2 

(RSPO2) 

Reduced RSPO2 is an 

antagonist for ring 

finger 43 (RNF43) and 

zinc and ring finger 3 

(ZNRF3). 

RNF43 and ZNRF3 

expression results in 

degradation of Frz 

proteins and 

suppression of Wnt 

signaling. 

Total loss of 

Limbs. 

(Szenker-Ravi, 

Altunoglu et 

al. 2018) 

Osteoporosis-

pseudoglioma 

syndrome  

LRP5 Reduced Wnt receptor to which 

both Wnt proteins and 

antagonists bind to 

stimulate or inhibit 

Wnt signaling, 

respectively. 

Osteoporosis (Gong, Slee et 

al. 2001; 

Johnson, 

Harnish et al. 

2004) 

Hyperostosis LRP5  Increased  Wnt receptor to which 

both Wnt proteins and 

antagonists bind to 

stimulate or inhibit 

Wnt signaling, 

respectively. 

Elevated bone 

mineral density 

and torus 

palatinus 

(Van 

Wesenbeeck, 

Cleiren et al. 

2003; Johnson, 

Harnish et al. 

2004) 

Endosteal 

hyperostosis / 

van Buchem 

disease 

SOST  

(removal of 

52 kbps 

downstream 

of SOST 

gene) 

Reduced Sclerostin binds to 

LRP5/6 leading to 

suppression of 

canonical Wnt 

signaling pathway. 

Increased bone 

mass 

(Balemans, 

Patel et al. 

2002; van 

Lierop, 

Appelman-

Dijkstra et al. 

2017; Koide 

and Kobayashi 

2019) 

Osteosclerosis  LRP4 Reduced Sclerostin binds to 

LRP4 exerting an 

inhibitory effect on 

canonical Wnt 

signaling (negative 

regulation) 

Elevated bone 

mineral density 

and thickened 

cortical bone. 

(Leupin, Piters 

et al. 2011) 

Focal dermal 

hypoplasia / 

Goltz-Gorlin 

syndrome  

 

Porcupine 

(Porc) 

Reduced Porc is an 

acyltransferase that is 

located in the 

endoplasmic reticulum 

and is responsible for 

lipidation of Wnt 

proteins by palmitoleic 

Bone striation and 

reduced bone 

density that leads 

to limbs 

abnormalities 

 

(Grzeschik, 

Bornholdt et 

al. 2007) 
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acid.  

 

Osteogenesis 

imperfecta and 

juvenile 

osteoporosis 

Wnt1 Reduced A component of the 

canonical Wnt 

pathway.  

Reduced bone 

mineral density, 

repeated fractures 

and  

deformation of 

bone 

(Laine, Joeng 

et al. 2013) 

Metaphyseal 

Dysplasia / 

Pyle’s disease 

 

sFRP4 Reduced The sFRP family 

members antagonize 

both canonical and 

non-canonical Wnt 

signaling. 

Bone brittleness, 

cortical bone 

thinning and wide 

trabecular 

metaphyses. 

(Simsek Kiper, 

Saito et al. 

2016) 

Robinow 

syndrome 

Wnt5a or 

Ror2 

Reduced Components of the 

non-canonical Wnt 

pathway.  

 

Shortening of the 

limbs and 

deformities in the 

ribs and 

vertebrae. 

(Patton and 

Afzal 2002; 

Roifman, 

Marcelis et al. 

2015) 

 

 

Inhibition of sclerostin and DKK1 

Sclerostin and DKK1 are naturally 

occurring glycoproteins that suppress Wnt 

signaling, thus antibodies directed against 

either one of them will enhance Wnt signaling 

and bone formation. Romosozumab is a 

monoclonal antibody that targets sclerostin 

and suppresses its action. It is approved in the 

US and many countries as an anabolic agent 

for management of osteoporosis due to its 

beneficial action in enhancing bone formation 

and preventing bone resorption (Paik and 

Scott 2020). Similarly, anti-DKK1 antibodies 

have been reported to have the ability to shift 

the balance towards bone formation, but they 

are still under clinical investigation (Awasthi, 

Mani et al. 2018). Recently, an antibody that 

is directed against both DKK1 and sclerostin 

has shown a greater ability to heal fractures 

induced in mice than using individual 

antibodies (Florio, Gunasekaran et al. 2016). 

Inhibition of sFRPs 

sFRPs are a family of Wnt antagonists 

that suppress the interaction between Wnt 

ligands and their receptors. sFRP-1, in 

particular, is a negative Wnt signaling 

regulator that inhibits the canonical Wnt/β-

catenin signaling (Bodine, Robinson et al. 

2006). Elevated sFRP-1 levels in osteoblasts 

have been shown to suppress Wnt signaling, 

thus inhibiting osteoblastic differentiation and 

survival (Bodine, Billiard et al. 2005; Bodine, 

Robinson et al. 2006). On the other hand, 

mice with deleted sFRP-1 gene demonstrated 

enhanced trabecular bone and potentiated 

osteoblastic differentiation and activity, as a 

result of stimulated Wnt signaling (Bodine, 

Zhao et al. 2004). Although the clinical 

application of sFRP-1 inhibitors remains 

under investigation, in vitro studies suggest 

that diphenyl sulfone sulfonamide could 

suppress apoptosis of preosteocytes via 

inhibitng sFRP-1 (Moore, Kern et al. 2009). 

In addition, sFRP-1 antibody was able to 

prevent periodontal bone damage and 
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osteoclastogenesis in a murine model of 

periodontitis (Li and Amar 2007). 

Inhibition of GSK-3β 

GSK-3β negatively regulates bone 

formation through facilitating β-catenin 

phosphorylation and subsequently its 

degradation, which makes it a negative 

regulator of Wnt signaling. Previous studies 

revealed that GSK-3β inhibitors were 

successfully employed to treat long bone 

fractures (Schupbach, Comeau-Gauthier et al. 

2020). Lithium is a promising GSK-3β 

inhibitor. Its effects were observed when 

bipolar patients treated with lithium showed 

decreased fracture risk and elevated bone 

mineral density (Vestergaard, Rejnmark et al. 

2005; Zamani, Omrani et al. 2009). Numerous 

studies have proved the efficacy of lithium 

compounds, such as lithium chloride and 

carbonate, in facilitating recovery from 

fractures and enhancing bone formation. 

Further investigations are required to develop 

safer GSK-3β inhibitors that work specifically 

on osteoblasts and can be used as a long-term 

medication for treatment of osteoporosis and 

osteopenia (Schupbach, Comeau-Gauthier et 

al. 2020).  

Inhibition of midkine 

Midkine (MDK) is a growth factor that 

has the ability to bind various receptors like 

LRP6, exerting a negative effect on the 

canonical Wnt signaling. It is expressed 

exclusively in long bones, kidneys and brains 

of fully-grown organisms but its expression 

can be locally elevated in states of 

inflammation such as acute fractures. It is also 

secreted throughout the stages of fracture 

healing (Liedert, Schinke et al. 2014; Haffner-

Luntzer 2020). Haffner-Luntzer et al. 

demonstrated that treatment of ovariectomized 

and middle-aged mice with MDK antibody 

could stimulate bone formation and 

ameliorate femoral fractures. This was 

thought to be due to the augmented Wnt/β-

catenin signaling that potentiated osteoblastic 

action (Haffner-Luntzer, Heilmann et al. 

2016; Haffner-Luntzer, Kemmler et al. 2016). 

Moreover, a clinical study showed that MDK 

levels are elevated in patients suffering from 

fractures, particularly postmenopausal female 

patients, indicating the significance of 

employing MDK antibodies in speeding up 

recovery from fractures (Fischer, Kalbitz et al. 

2018). 

Other therapeutic agents used in 

management of bone diseases 

 Metabolic bone diseases represent a 

serious health problem globally and are 

mainly characterized by irregular bone 

structure and mass (El Demellawy, Davila et 

al. 2018). Numerous drugs have been 

employed in management of metabolic bone 

diseases and are mainly classified into 2 

categories: antiresorptive drugs which 

suppress bone resorption and anabolic drugs 

which augment bone formation (Tu, Lie et al. 

2018). 

Bisphosphonates are a large group of 

antiresorptive drugs that have been prescribed 

for treatment of bone disorders, mainly 

osteoporosis, for decades (Drake, Cremers et 

al. 2019). Their antiresorptive action is due to 

their ability to prevent osteoclast function and 

enhance osteoclast apoptosis (Singh and 

Gonegandla 2019). Regardless of the 

beneficial clinical role of bisphosphonates, 

their long-term use is limited due to the 

associated adverse effects including 

osteonecrosis of the jaw, osteomalacia, 

atypical femoral fractures, and gastrointestinal 

side effects (Awasthi, Mani et al. 2018). 

Due to its significant role in regulating 

bone remodeling, estrogen as well as estrogen 

agonists are widely used in management of 

osteoporosis. However, the preventive use of 

estrogen replacement therapy against 

osteoporosis is not recommended because of 

the increased possibility of cancer 

development including uterine and breast 
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cancers. On the other hand, estrogen agonists 

such as selective estrogen receptor modulators 

can bind to estrogen receptors and perform 

their function without causing its severe side 

effects (Tabatabaei-Malazy, Salari et al. 

2017). 

Anabolic drugs are another category of 

medications that are used for management of 

bone disease. Teriparatide and abaloparatide 

are recombinant human parathyroid hormone 

that are approved for osteoporosis treatment 

as anabolic agents. Their intermittent 

administration potentiates osteoblast action, 

diminishes DKK1 and stimulates Wnt 

signaling. On the contrary, their continuous 

long-term administration is associated with 

elevated rate of bone resorption and risk of 

osteosarcoma (Noh, Yang et al. 2020). 

Conclusion  

 The Wnt signaling pathway is a vital 

regulatory pathway that participates in many 

cellular functions including differentiation, 

migration and apoptosis, as well as controlling 

skeletal integrity. There are two main Wnt 

signaling pathways, the canonical and the 

non-canonical, which are both involved in 

preserving bone mass and regulating bone 

formation and resorption. The Wnt signaling 

pathway includes a variety of components that 

can be considered as underlying causes of 

different diseases and therefore important 

targets for disease management. 
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 كمنظم لعمليتي تكوين العظم و شفائه ودوره  مسار ونت

 aسالي حماد  ،aنورهان بركة ،bسحر السويفي  ،aالسويديد محم

 مصر العربية. جمهورية   – bوجامعة الدلتا  aجامعة الزقازيق -صيدلة الكلية  –قسم الكيمياء الحيوية 

 

العظم،  بانيات  الخاليا  هذه  تشمل  متينة.  خلوية  داخل مادة  الموجودة  الخاليا  متنوعة من  العظام من مجموعة  تتكون 

العظم   بانيات  تقوم  حيث  توازن،  في  معاً  الخاليا  هذه  تعمل  للعظم.  المبطنة  والخاليا  العظمية  الخاليا  العظم،  بتكوين  ناقضات 

من خالل عملية   العظم الجديد في حين تساعد ناقضات العظم على التخلص من العظم القديم، وذلك للحفاظ على كتلة العظم ثابتة

العمليات  من  العظم  تجدد  عملية  تعد  جديد.  بعظم  استبداله  ليتم  القديم  العظم  ارتشاف  تشمل  والتي  العظم،  تجدد  باسم  تعرف 

دوراً بارزاً في تنظيم العديد من العمليات الخلوية   ونت. يلعب مسار ونتدة عوامل؛ من بينها مسار  المنظمة التي تتحكم بها ع

باإلضافة إلى الحفاظ على كتلة العظم. يقوم مسار ونت بمهامه عن طريق ارتباط روابط ونت بمستقبالت متخصصة مثل أفراد  

ونت عندما ترتبط  ؛ بينما يتم تثبيط مسار   الدهني منخفضة الكثافة  والبروتينات ذات الصلة بمستقبالت البروتين،   فريزلدعائلة  

ونت مسار  بمثبطات  المستقبالت  أو  الروابط  المثبط  هذه  ونت  عامل  بفريزلد    1-مثل  المرتبطة  المفرزة  والبروتينات 

تعطيل   إلى  المثبطات  أو  المستقبالت  أو  الروابط  هذه  أحد  إنتاج  في  خلل  أي  ويؤدي  المختلفة وسكلريستون.  الجسم  وظائف 

واإلصابة بالعديد من األمراض بما في ذلك أمراض العظام. ولذلك تعد مكونات مسار ونت المختلفة هدفاً هاماً لعالج العديد من  

 .األمراض

 


