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The measurement of glycosaminoglycans (GAG) in urine is very important because GAG is
an essential constituent of urinary diseases.

Since previously reported methods of determination of GAG are quite complicated, dangerous
or not stable, we developed a very simple and rapid method to estimate the content of GAG in
urine using a microplate and microplate reader.

An aliquot of diluted urine is mixed with a 1,9, dimethylmethylene blue (DMB) dye. The
assay is based on the metachromatic shift in absorption maximum which occurs when sulfated
glycosaminoglycans are added to the dye. The recovery of GAG is good. Other urinary com-
pounds such as sugar, protein and blood did not influence the measurement of GAG. A good
correlation was obtained between the modifietd DMB method and Blumenkrantz and Asboe-Han-
sen’s method (r=0.737, p<0.001).

The accuracy of this method makes it useful for screening urinary diseases.
(Acta Urol. Jpn. 40: 565-568, 1994)
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Fig. 1. Standard curve of modified dimethylme-
thylene-blue (DMB) method.
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Fig. 2. Relationship between modified DMB
method and B&A method.

Table 1. Coefficient of variation of triplicate
determinations on urine sample

S GAG in sample Coefficient
al\rlr:)ple g/ 100 average of

- (1) 2) (3) variation

1 7.74 7.85 8.09 7.89 2.30%

2 6.19 6.92 7.38 6.82 9.01%

3 8.51 7.30 7.53 7.81 8.84%

4 7.00 7.45 7.22 7.22 3.15%

5 7.98 7.00 7.83 7.60 7.00%

6 8.44 8.36 7.83 8.21 4.04%

7 6.66 7.57 6.67 6.97 7.49%

8 6.19 6.07 6.30 6.19 1.82%

9 9.00 6.97 7.87 7.95 13.70%
10 6.60 6.55 6.75 6.63 1.60%
11 6.97 6.37 6.75 6.70 4.53%
12 6.82 6.82 6.07 6.57 6.59%
13 7.59 7.90 7.71 7.73 2.03%
14 7.21 7.21 7.21 7.21 0.00%
15 7.77 7.65 7.50 7.64 1.82%
16 7.91 7.54 6.80 7.42 7.60%
17 7.09 7.77 7.50 7.45 4.65%
18 7.02 7.26 9.69 7.99 18.43%
19 9.69 7.67 9.04 8.80 11.72%
20 8.35 8.21 8.39 8.32 1.15%
average 7.46 5.87%

(8.D.5.5)
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Table 2. Recovery of 3.0 #g/100¢1 chondroitine
sulfate added to urine

GAG in GAG found after

Sal\l;:)ple control addition of recovery
- 3.0 ug/100 ul GAG

(ug/100 4ad) (ug/ 100 ) (%)
1 7.89 10.87 99.1
2 6.82 9.30 82.7
3 7.81 10.57 92.0
4 7.22 9.99 92.3
5 7.60 11.13 117.4
6 8.21 10.39 72.6
7 6.97 9.45 82.6
8 6.19 8.67 82.6
9 7.95 10.28 77.6
10 6.63 9.75 103.9
11 6.70 9.45 91.6
12 6.57 9.18 86.9
13 7.73 10.25 83.9
14 7.21 9.97 91.9
15 7.64 9.82 72.7
16 7.42 9.72 76.6
17 7.45 9.98 84.2
18 7.99 11.14 104.9
19 8.80 11.38 86.1
20 8.32 10.84 84.1
average 7.46 10.11 88.3

(8.D.11.3)

Table 3. Effect of various compounds on
determination of GAG

substance adding volume results
1 nome  eeeeeeeens 100.00%
2 glucose 2.0g/ 100 ml 98.29%
3  albumin 30 mg/ 100 ml 95.56%
4 albumin 300 mg/ 100 ml 91.49%
5  blood 1ml/1000 ml  113.55%
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Table 4. Relationship between modified DMB
method and B&A method
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