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type 2 diabetes. TGF-1 has fibrogenic properties 
and triggers hypertrophy and extracellular matrix 
deposition in renal and endothelial cells.8 TGF-
1 stimulates PAI–1 synthesis,20 induces monocyte 
chemotaxis and endothelial transmigration, promotes 
smooth muscle cell proliferation and migration21 and 
also stimulates proteoglycan production by smooth 
muscle cells,22 all of which constitute important steps 
for the development of atherosclerosis.

This study demonstrated that normotensive and 
normoalbuminuric patients with type 2 diabetes had 
higher levels of circulating TGF-1 than healthy 
controls. Metformin or rosiglitazone therapy for 
twelve weeks did not significantly affect serum TGF-
1 levels.

Previous studies have shown the important role 
of hyperglycemia and hyperinsulinemia in increasing 
TGF-1 expression through different pathways.23 
Moreover, TGF-1 levels may increase in the pre-
diabetic stage, an effect attributed to hyperinsulinism. 
In a previous study we demonstrated that TGF-1 
levels are elevated in women with a history of gesta-
tional diabetes mellitus.24

As there is evidence demonstrating that adipose 
tissue might play a role in TGF-1 release,20 the 

Table 3. Correlation coefficients of baseline TGF-1 with other 
study parameters.

Variables r p

Age 0.243 0.044

FPG 0.523 <0.001

Body weight 0.056 0.650

BMI 0.171 0.159

Waist circumference 0.172 0.157

Total cholesterol 0.299 0.016

Triglyceride 0.170 0.179

HDL-C 0.068 0.593

LDL-C 0.261 0.037

TGF-β1 (12 weeks) 0.504 0.001

Table 4. Multiple regression analysis demonstrating the effects of 
the study parameters on TGF-1

Variables beta p

Age 0.120 0.291

FPG 0.470 <0.001

Body weight -0.056 0.772

BMI 0.130 0.398

Waist circumference 0.083 0.603

Total cholesterol 0.251 0.443

Triglyceride -0.232 0.161

HDL-C -0.078 0.619

LDL-C -0.005 0.985

Figure 1. Correlation between FPG and TGF-1. Glucose is 
given in conventional units [Correction Factor (CF) x CU = SI 
unit, CF for glucose level is 0.055].

found to be strongly correlated with the 12th week 
TGF-1 (r=0.504 p=0.001). Multiple regression 
analysis demonstrated that basal TGF-1 is an im-
portant factor affecting the 12th week TGF-1 levels 
(beta=0.594 p=0.001).

During the study, 4 patients from the metformin 
group and 6 patients from the rosiglitazone group 
were treated with simvastatin. Simvastatin therapy 
did not affect TGF-1 levels significantly (basal 
level of TGF-1 31.51±8.00 and 12th week level of 
TGF-1 30.39±8.69 p=0.856 in simvastatin treated 
patients).

DISCUSSION

TGF-1 is a key cytokine for the development and 
progression of renal and endothelial involvement in 




