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Oxidative stress has been suggested to play an importaht role in the
pathogenesis of diabetic nephropathy because it increases under diabetic
conditions and is known to induce cellular dysfunction in a wide variety of
cells. To protect against oxidative stress, cells possess defensive mechanisms
such as intracellular antioxidants. Although it has been reported that central
enzymes in the antioxidative defense mechanisms of the cell are induced
under hyperglycemic conditions, the oxidative stress level remains high. On
the other hand, there are endogenous inhibitors of antioxidants, such as
thioredoxin interacting protein (Txnip). In the present study, the
relationship between diabetic nephropathy and Txnip were examined by
using streptozotocin (STZ)-induced diabetic mice. Eight-week-old male
C57BL/6 mice were treated with either STZ or citrate vehicle, and 24 weeks
later, diabetic nephropathy and oxidative stress were assessed by

biochemical analyses of urine and histological analyses of the kidneys. In

addition, the expression of type IV collagen al chain (Col4Al), transforming
growth factor-p (TGF-f3), and Txnip were evaluated by real-time polymerase

chain reaction. Albuminuria, renal hypertrophy, and expansion of the
mesangial area, which are the hallmarks of diabetic nephropathy, were

confirmed in the diabetic mice. The mRNA expression of COL4A1 and TGF-

 was dramatically increased in diabetic mice in comparison with the control

mice. Moreover, it was found that renal expression of Txnip increased

drastically in diabetic mice, and that urinary excretion of 8-hydroxy-2'-

deoxyguanosine and acrolein adduct, which are oxidative stress markers,

deoxyguanosine and acrolein adduct, which are oxidative stress markers,
were remarkably higher in diabetic mice than in the control mice, suggesting
that diabetic conditions enhance the thioredoxin/Txnip interaction, leading
to functional inhibition of the antioxidative function of thioredoxin.
Collectively, these results also suggest that Txnip may be a therapeutic
target in diabetic nephropathy.

The candidate, having completed studies on the role(s) of Txnip in
the pathogenesis of streptozotocin-induced diabetic nephropathy, with a
specialty in its function in oxidative stress during the development of
diabetic nephropathy, and having advanced the field of knowledge in the
area of pathology of diabetic complications, is hereby recognized as having

qualified for the degree of Ph. D. (Medicine).




