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Background/Aims: There is increasing concern about cardiovascular risk in individuals with non-alcoholic fatty liver disease. We aimed to evaluate 
whether hepatic steatosis with or without significant fibrosis is associated with the progression of carotid atherosclerosis in patients with type 2 diabetes 
mellitus (T2DM). Methods: From a longitudinal observational cohort, total 1,120 T2DM patients who underwent repeated carotid artery ultrasonography 
every 1-2 years were enrolled in this study. The ultrasonographic findings at baseline and those after 6-8 years were compared to detect the progression of 
carotid atherosclerosis. The presence and degree of hepatic steatosis were determined using abdominal ultrasonography, and patients with hepatic steatosis 
were further evaluated for the presence of hepatic fibrosis by calculating fibrosis-4 (FIB-4) index. The association between liver status and progression of 
carotid atherosclerosis was investigated. Results: Of 1,120 patients, 636 (56.8%) patients were classified as hepatic steatosis group at baseline. After 6-8 
years, total 431 (38.5%) patients showed carotid atherosclerosis progression. Hepatic steatosis was significantly associated with 6-8-year progression of 
carotid atherosclerosis (adjusted OR[AOR]: 1.360, 95% CI: 1.004-1.844; p=0.047). Among patients with hepatic steatosis, only individuals with hepatic 
fibrosis showed significant association with carotid atherosclerosis progression (AOR: 1.636, 95% CI: 1.024-2.612; p=0.039). Furthermore, subjects who 
had hepatic steatosis combined with significant fibrosis and 4 or more components of metabolic syndrome criteria showed markedly increased risk of athe-
rosclerosis progression (AOR: 2.776, 95% CI: 1.276-6.039; p=0.010). The association between hepatic fibrosis and atherosclerosis progression was more 
prominent in patients with younger age, lower BMI, higher insulin sensitivity or those without metabolic syndrome (all p<0.05). Conclusions: Hepatic 
steatosis with significant fibrosis is independently associated with the progression of carotid atherosclerosis in patients with T2DM.
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Background/Aims: In this study, the effect of metformin on peripheral nerves in diabetic rats was investigated using diverse neuronal parameters of small 
and large nerve fibers. Methods: Rats were assigned to one of four groups (n=7–10 per group) as follows: control, diabetes mellitus (DM), DM + metfor-
min (100mg/kg), and DM + alpha lipoic acid (ALA, 10 mg/kg). DM was induced by streptozotocin/high-fat diet (STZ/HFD) in rats. The sensory thresholds 
of rats to mechanical and heat stimuli were assessed after 12 weeks. Repeated sensory tests, immunofluorescent microscopic comparison of peripheral 
nerves, and biochemical serum analysis were performed after 24 weeks. Results: After 24 weeks, the means ± standard deviation of blood glucose levels 
were 102.5±7.4 mg/dL, 311.8±50.8 mg/dL, 251.3±42.3mg/dL, and 289.1±59.5mg/dL (control, DM, DM+metformin, and DM+ALA groups, respectively). 
Rats from both the DM+metformin and DM+ALA groups showed a less sensitive response to von Frey 
monofilaments after 12 weeks and a less blunted response at 24 weeks, compared to DM group (p<0.05). 
After 24 weeks, rats from both the DM+metformin and DM+ALA groups showed a reduced sensitivity in 
the tail flick response compared to the DM group (p<0.05). Quantitative comparisons of the intra-
epidermal nerve fiber density (IENFD) of peripheral nerves showed similar results in the DM+metformin 
and DM+ALA groups (11.83±0.07 fibers/mm vs. 12.37±1.82 fibers/mm, respectively). Rats in the 
DM+metformin and DM+ALA groups showed preserved IENFD results, which were significantly differ-
ent from the IENFD results of the DM group (8.46±1.98 fibers/mm, p<0.05). Sciatic nerve morphology 
of the animals showed a similar trend to the IENFD results, with respect to axonal diameter, mye lin 
sheath thickness, and myelinated fiber diameter. The levels of plasma vitamin B12 or glutathione showed 
no significant difference, but TNF-α levels were significantly lower in the DM+metformin (4.60±3.57 
pg/mL) and DM+ALA groups (7.00±4.26 pg/mL) compared to the DM group (18.32±15.80 pg/mL, 
p<0.05). Conclusions: Metformin has beneficial pharmacological effects on the preservation of periph-
eral nerves in diabetic rats and its effects are comparable to those of ALA.
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