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Objective : We investigated contamination of drinking and environmental water by mi-
crocystins in Mudanjiang, Heilongjiang Province, China.
Methods : Seasonal variations in the level of total microcystin-LR (MC-LR) in water
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samples collected from Jingbo Lake, waterworks, and cisterns of the cities of Ningan and
Mudanjiang in Heilongjiang Province, China, were studied from November 1999 through
December 2000 using a highly sensitive enzyme-linked immunosorbent assay.

Results : Of the 280 samples collected from Lake Jingbo, 107 were positive for MC-LR with
a range of 53 to 41,431 pg/ml. Of the 269 samples collected in Ningan and Mudanjiang, 76 were
positive for MC-LR with a range of 21 to 133 pg/ml. Of the 149 samples collected from

cisterns in Ningan, 41 were positive for MC-LR with a range of 56 to 1,425 pg/ml.
Conclusion : These data suggest that Lake Jingbo, waterworks, and cisterns in the city of
Ningan are contaminated with MC-LR. This contamination likely contributes to the high

incidence of primary liver cancer in Ningan.

(Tokyo Jikeikai Medical Journal 2003 ; 118: 69-77)
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Fig. 1. Sampling sites of environmental water-Jingbo Lake.
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Table 1.

Microcystin-LR levels in different environmental water

73

microcystin-LR pg/ml

Sampling site - Maximum Mean
No. of | \p |50-100 100-200 200-400 400-800 > 800 [conc. (pg/ml) |conc. (pg/ml)
samples
Jingbolake 20 4 5 8 1 1 1 837 159
Sep-99 pot of Ningan
pot of Mudanjiang
Jingbolake 20 20 ND
Nov-99 pot of Ningan 10 10 ND
pot of Mudanjiang 10 10 ND
Jingbolake 20 20 ND
Dec-99 pot of Ningan 10 10 ND
pot of Mudanjiang 10 10 ND
Jingbholake 20 19 1 53 ND
Jan-00 pot of Ningan 10 10 ND
pot of Mudanjiang
Jingbolake 20 20 ND
Feb pot of Ningan 10 10 ND
pot of Mudanjiang 10 10 ND
Jingbolake 20 20 ND
Mar pot of Ningan 10 10 ND
pot of Mudanjiang 10 10 ND
Jingbolake 20 20 ND
Apr pot of Ningan 10 10 ND
pot of Mudanjiang 10 9 1 374 59
Jingbolake 20 20 ND
May pot of Ningan 10 7 3 76 ND
pot of Mudanjiang 10 6 4 98 ND
Jingbolake 20 12 6 2 194 53
Jun pot of Ningan 10 2 3 5 174 94
pot of Mudanjiang 10 2 2 4 2 252 133
Jingbolake 20 4 15 1 430 281
Jul pot of Ningan 10 6 2 2 187 51
pot of Mudanjiang 10 1 9 383 299
Jingbolake 20 5 8 7 336 171
Aug pot of Ningan 9 1 7 1 170 79
pot of Mudanjiang 10 6 3 1 311 139
Jingbolake 20 2 3 4 2 9 1,658 834
Sep pot of Ningan 10 1 4 4 1 227 87
pot of Mudanjiang 10 8 1 1 100 ND
Jingbolake 20 20 41,431 23,862
Oct pot of Ningan 10 1 1 8 2,120 1,067
pot of Mudanjiang 10 1 9 180 125
Jingbolake 20 18 1 1 372 ND
Nov pot Ningan 10 5 4 163 57
pot of Mudanjiang 10 7 1 123 ND
Jingbolake 0
Dec pot of Ningan 10 10 ND
pot of Mudanjiang 10 10 ND

ND: not detected
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Mean concentration of Microcystin-LR in environmental water.

In this experiment we selected 50-500 pg/ml of Mc-LR as the quantitative range of the ELISA.
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Table 2. Microcystin-LR levels in different drinking water

75

microcystin-LR pg/ml

Sampling site No. of Maximum Mean

samples ND 20-100 >100 |conc (pg/ml) |conc. (pg/ml)
drinking water of Ningan 10 8 2 38 ND
Sep-99 drinking water of Mudanjiang 10 3 7 43 21
stored water 10 9 1 203 68
drinking water of Ningan 10 10 ND
Nov drinking water of Mudanjiang 10 10 ND
stored water 10 10 ND
drinking water of Ningan 10 9 1 21 ND
Dec drinking water of Mudanjiang 10 8 2 27 ND
stored water 10 10 ND
drinking water of Ningan 10 8 2 26 ND
Jan-00 drinking water of Mudanjiang 10 9 1 46 ND
stored water 10 10 ND
drinking water of Ningan 10 10 ND
Feb drinking water of Mudanjiang 10 10 ND
stored water 10 10 ND
drinking water of Ningan 10 9 1 35 ND
Mar drinking water of Mudanjiang 10 6 4 29 ND
stored water 10 10 ND
drinking water of Ningan 10 10 ND
Apr drinking water of Mudanjiang 10 8 2 28 ND
stored water 10 10 ND
drinking water of Ningan 10 7 3 26 ND
May drinking water of Mudanjiang 10 8 2 50 ND
stored water 10 5 5 93 51
drinking water of Ningan 10 5 5 38 21
Jun drinking water of Mudanjiang 10 10 ND
stored water 10 4 5 1 132 61
drinking water of Ningan 10 7 3 58 ND
Jul drinking water of Mudanjiang 10 5 5 27 ND
stored water 10 3 6 1 113 75
drinking water of Ningan 9 7 2 25 ND
Aug drinking water of Mudanjiang 9 6 2 1 133 20
stored water 9 8 1 56 ND
drinking water of Ningan 10 3 6 1 106 40
Sep drinking water of Mudanjiang 10 3 7 97 49
stored water 10 4 2 4 129 69
drinking water of Ningan 9 5 3 1 120 33
Oct drinking water of Mudanjiang 10 10 ND
stored water 10 2 2 6 220 111
drinking water of Ningan 10 10 ND
Nov drinking water of Mudanjiang 10 10 ND
stored water 10 5 4 1 1,425 163
drinking water of Ningan 7 4 3 31 ND
Dec drinking water of Mudanjiang 10 10 85 50
stored water 10 8 2 65 ND

ND: not detected
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Fig. 3. Mean concentration of Microcystin-LR in drinking water.
In this experiment we selected 20-500 pg/ml of Mc-LR as the quantitative range of the ELISA.
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