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Role of insulin-like growth factor-1 receptor in proliferation and differentiation of orbital preadipocytes in

patients with thyroid-associated ophthalmopathy
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[Abstract] Objective To observe the expression and distribution of insulin-like growth factor-1 receptor (IGF-1R) in
orbital adipose tissues of patients with thyroid-associated ophthalmopathy (TAQO), and to explore the effect of insulin-like
growth factor-1 (IGF-1) on the proliferation and differentiation of orbital preadipocytes. Methods We harvested the orbital
adipose tissues from 6 patients with TAO (TAO group) and 5 controls (control group); the patients were treated in
Changzheng Hospital, Second Military Medical University from Sep. 2014 to Jan. 2015. The expression and distribution of
IGF-1R in the orbital adipose tissues were examined by Western blotting analysis, real-time PCR and immunohistochemistry.
The orbital preadipocytes were extracted in two groups, and the effects of different concentrations of IGF-1 (0 nmol/L, 1 nmol/L,
5 nmol/L, 10 nmol/L, and 20 nmol/L) on cell proliferation were examined by CCKS8. The differentiation of cells and the
expression of IGF-1R were observed by oil red O staining and Western blotting; the effect of different concentrations of IGF-1
(0 nmol/L, 1 nmol/L, 5 nmol/L, 10 nmol/L, and 20 nmol/L.) on preadipocyte differentiation was detected by real-time PCR.
Results The expressions of IGF-1R protein and mRNA in orbital adipose tissues in TAO group were significantly higher than
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those in the control group (P<C0. 01). The proliferation of orbital preadipocytes was promoted in both groups, and the cell

proliferation in TAO group was significantly higher than that in control group when treated with 1-20 nmol/L IGF-1 (P<0. 05,

P<0. 01). The expression of IGF-1R in the TAO group was significantly higher than that in the control group before and after

differentiation. Compared with IGF-1 absent group, 1-20 nmol/L IGF-1 significantly promoted the expression of PPARy

mRNA in orbital preadipocytes in TAO group (P<C0. 01). Oil red O staining results showed that the lipid droplet synthesis was

significantly increased with the increase of IGF-1 concentration (P<C0. 05, P<C0. 01). Conclusion IGF-1R is highly expressed

in the adipose tissue and preadipocytes in patients with TAQO, and IGF-1 can promote the proliferation and differentiation of

preadipocytes in patients with TAO.

[Key words | Graves ophthalmopathy; adipocytes; IGF type 1 receptor; insulin-like growth factor-1; cell differentiation;

cell proliferation
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Fig 1 Expression of IGF-1R protein in orbital

B-actin

adipose tissues in two groups
TAO: Thyroid-associated ophthalmopathy; IGF-1R. Insulin-like

growth factor-1 receptor
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Fig 2 The distribution (A) and content (B) of IGF-1R
protein in orbital adipose tissue in two groups
TAO: Thyroid-associated ophthalmopathy; IGF-IR. Insulin-like
growth factor-1 receptor. n=75 for control group, n=16 for TAO

group. Original magnification: X400 (A)

B3 #E55 4 d HAARERK KT EMBATE
Fig 3 Morphological image of primary orbital

fibroblast (4 days) in two groups
A: Control group; B: TAO group. TAQO: Thyroid-associated

ophthalmopathy. Original magnification: X400
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Fig 4 The proliferation of preadipocyte in two groups after
treatment with different concentrations of IGF-1 for 48 h
TAO: Thyroid-associated ophthalmopathy; IGF-1. Insulin-like
growth factor-1. * P<C0. 05, * * P<C0. 01 vs control group. n=>5 for

control group, n=6 for TAO group; x=+s
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Fig 5 The growth curve of preadipocyte in
two groups after treatment with IGF-1
TAO: Thyroid-associated ophthalmopathy; IGF-1: Insulin-like
growth factor-1. * P<C0. 05, ** P<C0. 01 vs self control group.

n=>5 for control group, n=6 for TAO group; x=+s
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Fig 6 The expression of IGF-1R protein in

preadipocyte in two groups before and after differentiation
TAQO: Thyroid-associated ophthalmopathy; IGF-1R: Insulin-like

growth factor-1 receptor
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Fig 7 The effect of IGF-1 on PPARY mRNA expression of

preadipocyte in TAO group before and after differentiation
IGF-1. Insulin-like growth factor-1; TAQO: Thyroid-associated
ophthalmopathy; ~ PPARY:
receptor. ** P<0. 01 vs 0 nmol/L IGF-1 group; 44 P<C0.01 vs
5 nmol/L IGF-1 group; 4 P<<0. 05, 44 P<<0, 01 vs 10 nmol/L IGF-
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Fig 8 Oil red O staining of preadipocyte in TAO group treated with IGF-1 after differentiation
A: 0 nmol/L IGF-1 group; B: 1 nmol/L IGF-1 group; C: 5 nmol/L IGF-1 group; D: 10 nmol/L IGF-1 group; E: 20 nmol/L IGF-1 group; F:
The proliferation level of preadipocyte in TAO group treated with different concentrations of IGF-1. IGF-1: Insulin-like growth factor-1; TAO:
Thyroid-associated ophthalmopathy. * P<C0. 05, * * P<C0. 01 vs control group (0 nmol/L IGF-1 group); £ P<C0. 05, &4 P<C0. 01 vs 5 nmol/L
IGF-1 group. n=6, +s. Original magnification: X400 (A-E)
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