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ABSTRCT

Pancreatic cancer is a highly malignant tumor of digestive tract. In the United
States, the mortality of pancreatic cancer ranks the fourth among cancers, and the
5-year survival rate is under 6% after surgery. And in China, the mortality and
confirmed pancreatic cancer patients are higher than in USA. Because there is no
significant symptom at the early stage of the pancreatic cancer, patients often have
been at the advanced stage when diagnosed. Previous study shows that patients with a
pancreatic tumor diameter less than 2 cm could have a 5-year survival rate up to 30%
- 60%, while those less than 1 cm could have a 5-year survival rate more than 75%,
which indicated the therapeutic effect of patients with early pancreatic cancer is far
more better than ones with advanced tumors.

This thesis is a part of the project “NMR-based metabonomic analysis of
pancreatic cancer facilitates identification of biomarkers for its early diagnosis”. The
project aims to use NMR-based metabonomic techniques to identify potential early
biological markers for pancreatic cancer. Firstly, the metabolic similarities and
differences were analyzed between animals and human pancreatic cancer in advanced
stages, following by construction of animal modeling with an early pancreatic cancer,
and try to link the results from the animal modeling to the patients and serve to the
early diagnosis of human pancreatic cancer. Finally the potential biomarkers of early
pancreatic cancer will be validated by the long-term tracking and verification clinical
work.

This thesis mainly consists of two parts.

In the first part, NMR-based metabonomic technique was applied to identify the
interspecies metabolic differences and similarities between humans and various
experimental animals at a baseline physiological status by analyzing their serum and
urine metabonomes. The results highlight that dairy cow and pig may be an optimal

choice for transportation and biodistribution studies of drugs and that Kunming mouse



model may be the most effective for excretion studies of drugs, whereas
Sprague-Dawley rat could be the most suitable candidate for animal modeling under
overall considerations. Knowledge of the metabolic effects from species difference
will enable the construction of better models for disease diagnosis, drug metabolism,
and toxicology research.

In the second part, NMR-based metabonomic technique combined with
multivariate statistical analysis was applied to characterize the metabolic profiles of
the advanced pancreatic cancer in nude mice by the subcutaneous transplantation and
the orthotopic implantation, respectively, and further to identified the potential
biological markers for pancreatic cancer. The results show that the significantly
different metabolic profiles were demonstrated between the control and the two
pancreatic cancer groups are both in blood and tissue samples, where lactate,
branched chain amino acid and aromatic amino acids showed a significant increase in
the cancer groups compared with the control group, which keep consistence with
previous related researches on pancreatic cancer; at the same time, the disordered
Krebs cycle, lipid metabolism, glucose metabolism and oxidative stress were also
observed in pancreatic cancer groups. The blood metabolic profile does not display
significant differences between subcutaneous transplantation and orthotopic
implantation pancreatic groups, which may be due to the fact that blood metabonomes
are affected by multiple organs not only including the pancreas, which confirmed the
similarity between two kind of tumor transplantation. However, their obvious
differences in tissue metabolic profiles indicated the specificity of tumor
transplantation. Therefore, although subcutaneous transplantation offers a simple,
inexpensive, reproducible and quantifiable advantage, it displayed its inherent

limitations; i. e. it does not accord with human pancreatic cancer pathogenesis.

Keywords: NMR-based metabonomics; Pancreatic cancer; Biological markers
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