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Intramyocellular lipid concentration of gastrocnemius measured with
'"H-MR spectroscopy for early diagnosis of diabetic peripheral
neuropathy in rat models of type 2 diabetes mellitus
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[Abstract] Objective To observe the value of intramyocellular lipid (IMCL) concentration of gastrocnemius measured
with ' H-MR spectroscopy (' H-MRS) for early diagnosis of diabetic peripheral neuropathy (DPN) in rat models of type 2
diabetes mellitus (T2DM). Methods Thirty male SD rats were enrolled and randomly divided into diabetes mellitus (DM)
group or normal group (each n=15). Rats in DM group were fed with high sugar and high fat for 4 weeks, combined with
single intraperitoneal injection of 1% streptozotocin (STZ) solution of 45 mg/kg to establish T2DM models, while rats in
normal group were fed with ordinary diet for 4 weeks, combined with injection of 1% STZ citric acid-sodium citrate buffer
solution solution in same as controls. ' H-MRS of gastrocnemius muscle of the rats’ right hind leg were collected at the 4th
and the 8th week after success of modeling, and IMCL concentrations were detected. At the 8th week after success of
modeling, the rats were sacrificed, then motor nerve conduction velocity (MNCV) and sensory nerve conduction velocity
(SNCV) of the right sciatic nerves were measured. HE staining was performed. and the changes of sciatic nerve were
observed to evaluate DPN or not. The value of gastrocnemius IMCL concentration for early diagnosis of DPN was analyzed.
Results T2DM rat models were successfully established in DM group. After modeling, the weekly fasting blood glucose
and body mass of rats in DM group were higher than those in normal group (both P<C0.05). At the 4th and the 8th week
after success of modeling, gastrocnemius IMCL concentration of rats in DM group were higher than those in normal group
(both P<C0.01), and gastrocnemius IMCL concentration at the 8th week after success of modeling in DM and normal
groups were both higher than those at the 4th week (both P<C0.01). At the 8th week after success of modeling, DPN
occurred in all rats in DM group, MNCV and SNCV of right sciatic nerve were significantly lower than those in normal
group (both P < 0.001), and pathological results showed abnormal changes of nerve fibers. Conclusion IMCL
concentration of gastrocnemius measured with ' H-MRS had a certain value for early diagnosis of DPN in rat models
of T2DM.
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