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Osteosarcoma is the most prevalent form of bone cancer, 

primarily impacting the cells responsible for creating new bone 

tissue [1]. Due to their general symptoms such as pain, and 

swelling, these tumors are diagnosed late and cause mortality [2]. 

Insulin-like growth factor-1 (IGF-1), Insulin-like growth factor 

binding protein-3 (IGFBP-3), and IGF-1 receptor (IGF-1R) are 

components of the IGF axis that are involved in different normal 

and pathological statuses [3,4]. 

Our study proposes that the IGF axis may play a role in the 

aggressiveness of osteosarcoma neoplasms. It also suggests that 

they have the potential to serve as biomarkers for patient 

monitoring and targeted therapy.

This graphical abstract summarizes intra and inter-cellular interactions by 

which the IGF axis mediates proliferation and tumor aggressiveness features.
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OsteosarcomaPatientsindicatedconsiderablyhigherlevelsof IGF-1 and

IGFBP-3 in circulationandalsogeneandproteinexpressionof IGF-1R.

The severityof the diseasewas relatedto the levels of thesemarkers.

High-grade, metastatictumors, chemotherapy,and tumor recurrence

wereall associatedwith elevatedlevelsof IGF-1, IGFBP-3, andIGF-1R.

Thesemarkerswere significantly increasedin patientswith metastatic

tumors. The IGF axis has the potential to differentiate osteosarcoma

patientsfrom healthyindividuals.

Osteosarcoma Vs. 

Control

Cutoff 

point

Sensitivity 

(%)

Specificity 

(%)

AUC P-value

IGF-1 < 252.6 100.0 96.67 0.9844 <0.0001

IGFBP-3 < 3.110 . 93.33 100.0 0.9806 <0.0001

IGF-1R

(Gene expression)
< 0.1515 73.33 80.0 0.8250 <0.0001

IGF-1R

(Protein expression)

< 15.03 100.0 100.0 1.000 <0.0001

Hematoxylin & eosin staining of osteosarcoma samples

Variable Age Gender Tumor grade Metastasis Chemotherapy Recurrence Tumor size

Patient group <30 җ30 Male Female Low High Positive Negative Positive Negative Positive Negative 10cm> җ10cm
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IGF-1R (protein expression)

ELISA
IGF-1 and IGDBP-3

Real-time qRT-PCR
IGF-1R  Gene expression

Immunohistochemistry
IGF-1R  Protein expression

90 human samples (30 tumor tissues, 30 normal adjacent tissues, and 30 

blood samples) of osteosarcoma patients were assessed and 30 healthy 

controls were enrolled in the study. 


