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Discussion

Our results confirm that early tubular dysfunction and/or damage occurs in IDDM.
Large CVs and the fluctuation of tubular marker levels observed in the follow-up
group demonstrated that tubular involvement was not established in the majority
of patients. This finding is similar to Ginevri et al.'s'?, who observed that all
increased urinary levels of brush border antigen and LMW protein returned to
normal limits in children with IDDM. One possible explanation for this reversible
tubular involvement is the toxicity of albuminuria. It is known that enzymuria and
LMW proteinuria occur in proteinuric states'® 17, However, microalbuminuria did-
not seem to play a major role in our study group: firstly, not all microalbuminuric
patients had LMW proteinuria and enzymuria or vice versa; secondly, there was
no correlation between albuminuria and NAG. Another possible explanation is
that metabolic changes may cause tubular toxicity. Glycosylated hemoglobin
is @ good parameter for judging metabolic status, as found in other studies®'2 18,
HbA1c was correlated with NAG excretion LMW proteinuria in group 3. It is well
known that HbA1c is a good predictor of microvascular disease. One can
speculate that peritubular vascular changes may contribute to early tubular
involvement in IDDM. Martin et al.® observed higher urinary NAG levels in adult
type | diabetic patients with retinopathy and postulated that *once microvascular
disease is established, the excretion rates of NAG and LMW proteins tend to
be increased and unresponsive to metabolic control*. However, in our study
ony two of four patients with retinopathy had eleated urinary NAG and M levels.
Considering this finding and the “reversible” elevation of tubular markers, it seems
unlikely that peritubular vascular changes are the major cause of early tubular
involvement in IDDM. NAG is a lysosomal enzyme located in the proximal tubular
.epithelial cell. A number of factors causing proximal tubular perturbation produce
urinary NAG elevation?°. If the causative factor is eliminated, urinary NAG activity
returns to normal limits. Hyperglycemia may alter tubular cellular metabolism,
resulting in an increased loss of the enzyme into urine. Watanable et al.?! have
shown that altered blood sugar regulation causes elevation of urinary NAG levels.
The mechanism and the clinical significance of reversible tubular damage and/
or dysfunction in early IDDM is not yet clear. Long-term follow-up studies are
required to assess whether early reversible tubular involvement has a predictive
value or is an only an epiphenomenon.
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