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Abstract

Diabetes mellitus (DM) has became one of the most common illness in china, the
incidence of diabetic microangiopathy such as diabetic nephropathy (DN), diabetic
retinopathy(DR) increased year by year, and put a heavy burden on society. DM and
Diabetic microangiopathy (DMAP) involves in overall metabolic disturbance with
multi-factor participation, the regulation mechanism is complex. The past research
methods on DMAP mainly based on the application of molecular biology and
biochemistry, they obtained relevant information through variation of single or several
composition, but ignoring dynamic metabolic changes of organ in the overall, and
difficult to realize the integrated disorder in vivo and achieve early warning of DMAP.

As a non-invasive and efficient means of detection, nuclear magnetic
resonance (NMR) technology is the commonly used metabonomic methods. The
NMR-based metabonomic approach has been widely used in biofluids research. The
aim of this paper is to find characteristic metabolites of DM and DMAP, and explore
the possibility of methods used in mechanism and early diagnosis of DMAP research.
The main contents of this study are as follows:

First, by NMR-based metabonomic approach , obtaining NMR spectrum of
blood, urine from type 2 diabetes mellitus(T2DM)and normal; searching characteristic
metabolites with partial least squares discriminant analysis(PLS-DA)pattern
recognition analysis, and found that taurine, alanine, citrate, lactate, methylmalonate,
acetate etc are potential characteristic metabolites of T2DM, analyse the potential
mechanism of diabetic metabolic disturbance and diabetic complications.

Second, by NMR-based metabonomic approach , obtaining NMR spectrum
of blood, urine from T2DM and T2DM with microangiopathy; finding characteristic
metabolites of DMAP with PLS-DA pattern recognition analysis. Serum samples

could not be discriminated due to individual variation in the ground; in urine samples



we found acetate, lactate, trimethylamine(TMA) are potential characteristic
metabolites of DMAP. Our study have lay a foundation for future research on DMAP.
Third, to analyse the clinical materials of DM by ordinal logistic regression
analysis, found that course of the diabetes, hypertension were independent risk factors
on DMAP, and fasting plasma C-peptide wss significantly correlations with diabetic
microvascular complications. These conclusions could provide reference for clinical

prevention and treatment of DMAP.

Keywords: diabetes; microangiopathy; metabonomics; NMR; characteristic
metabolites; ordinal logistic regression
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