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Summary . Urinary glycoprotein patterns after exercise were studied by electrophor-
esis in patients with diabetes mellitus for early diagnosis of diabetic nephropathy.

The subjects were 21 patients with non-insulin dependent diabetes mellitus and 5
healthy volunteers. For each subject, voiding urine collection was done at rest and after a
20-minute exercise (300 Kpm/min). Urine samples were freeze-dried and subjected to
electrophoresis (7.5% SDS-PAGE), followed by staining with PAS (sensitive to carbo-
hydrate) and CBB (sensitive to protein) for assay with a chromatoscanner. Urine samples
were additionally assayed for albumin, sialic acid and acid-soluble protein.

As for advanced diabetic nephropathy, many glycoproteins appeared in the urine at
rest. The molecular weights (MW) of the major glycoproteins detected in the urine at rest
were 53,000 and 33,000. In healthy controls, urine collected after exercise contained no
glycoproteins. Howeéver, in patients with incipient diabetic nephropathy, the MW 53,000 and
33,000 glycoproteins were present. Moreover, the levels of these two glycoproteins were
higher than that of the urine at rest. In addition, postexercise urine from diabetics showed
significantly elevated levels of sialic acid and acid-soluble protein.

These results indicate that analysis of glycoprotein patterns in the urine at rest and
after exercise is useful for the diagnosis of early diabetic nephropathy.
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300Kpm/min
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Urine voiding % ¥

(thrown away)
Fig. 1. Experimental setup of the exercise test.
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Fig. 3. Densitogram of SDS-polyacrylamidegel electrophoresis of urinary

glycoproteins.
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Table Urinary excretion of albumin and glycoproteins before and after exercise

Pre-exercise Postexercise
Group n acid soluble  bound acid soluble  bound
albumin protein  sialic acid | albumin protein  sialic acid
(mg/gecr) (mg/gscr) (mg/gwcr) | (mg/gecr) (mg/gecr) (mg/gecr)
44.2 105.6 105.3 27.3 93.6 99.7
Normal subjects 5 +26.7 +18.1 +5.3 i8.8—‘ +14.2 * +15.6
* * *
| | |
157.8 165.3 2.7 | rad werd 1w
Diabetic patients | 10 +79.6 +48.6 +25.8 +585.5 +21.5 +26.2
#k : p<0.01 * : p<0.05
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