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Study on Pollution Level of Microcystin in Lake Water and Liver Function of Local Residents around
Dianshan Lake YU Xi, GAO Hong-mei, PENG Li-xia, LI YAN-fen, DUAN Rong( Qingpu Distract Center
for Disease Control and Prevention, Shanghai 201700, China )

Abstract:

Dianshan lake. [ Methods | Selecting 5 sites in east, west, north, south and middle in the lake as the monitoring points, samples were

[ Objective | To study the pollution level of microcystin and its effect on the liver function of residents living around

collected during May to September in 2008, then total phosphorus( TP ), total nitrogen( TN ), pH, turbidity, COD and microcystin-LR
( MC-LR )were continually analyzed. At the same period, a serum epidemiological study was carried out in 120 local residents around the
lake who lived there for more than 10 years. Another 122 factory workers were chosen as control whose working and living environment
were not affected by Dianshan lake. [ Results ] In the water samples, pH was 7.94, turbidity was 20.92, COD was 5.28 mg/L, TP was in
the level of 0.06 to 0.31 pg/ml, TN was 0.2 to 6.3 pg/ml, and TN/TP ratio was ranged between 0-54.4. The water samples also showed the
Dianshan lake was polluted by MC-LR as its concentration reached 0.0085 pg/L. It was more serious in summer and autumn. Compared
with control group, the activity of AST, LDH and GGT in the serum of local residents were all higher with significant difference( P < 0.05 ),
but ALT showed no difference between the two groups( P =0.574 ). [ Conclusion ] Dianshan lake have been polluted by MC-LR, The
liver function of residents living around Dianshan lake for a long time may be affected by the pollution.

Key Words: Dianshan lake; microcystin-LR(MC-LR); health survey; water pollution; effects on health

AR, BEE TR T Rk A=l g R, K BRI,
A RSP EIG T K AR KHEATE LS, K
IEE IS, ISR AR 2 BT R, TRAKIBIA 1 W&5H%
R A RABE T I S BB R R, 5IRIRAOK B 1.1 s+
b, F iR WY RE R A EE B R -LR(MC-LR ), T2 EL L1 ABRE EEAETELMIX AN 10400 1, ARl
W, RIS S T v B AT B BE LXK R AR TE K S O s e LK, BRAE R RE Y 120 44 R X
PEAFFELEWEI, FE X% b X R F D REFE AR E A T 0 AR SR h XA o BSR4, HEBRAFARG G 5 LAASRE e 1l
A, T T UE L5 X MC-LR (1975 YR30 S X Y b e R fd Wk, T A 08 R85 h JO I IEA5 45 IR 36 1) 7 A b X 4l B

[E&WE | Bl AR AERRe H e B (45 2007y12);  FiT
P R /N AR RIS B (G 5. X -207-2)

[MEBE®E T VARG (1977-), 53, AR}, AT O50rm: I
{5 ; E-mail: yuxi770225@126.com

[MEF AL | BT il BRI O 2l 558, i 201700

To122 NN A . PZHAEIA 350 18~60 2/, Rl i 3 K3 1
RGN | 9 57 S DI BE AT R o

L1200 KB AR B B, 430 7 5 A K o W)
VE LI DX IV S AR ) 7 AR 48 b B3 ) ORI 7Y
#B )L PE LA 20K (6 ) A s e CHRa ).



- 154 - HEE SN EESE 2010 45 3 A 55 27 555 3 8] J Environ Occup Med, Mar. 2010 Vol.27 No.3

12 Fik AEEEIE bR, WIS EE(ALT ), A5 %W ( AST ). &

12.1 AREHMFZEMBIN T 20084£5~9 A, BIEREE DAE ) SATREL K ( GGT )., ZLER AU ( LDH ), 1E % {EA M2 (12

N GUXFPE L] 5 A W s TRE S I, BRI T SRAK e )OSR AE F 5, ANRBAE i Ria:, 2006 ),

FELIR, BUCREE 2K, BAKFEREES L, REFIRE K 123 S8 YRS — KA EpiDate 3.02 BT 51, A

I F 50 em, —20°CHRFF o G5 RI2 PA KA EME Blldeds SR IEf B AR, S0 =R EieE R H Execl 2003 #E1 7

AFGRBECTP ), B (TN), MU | pH . #E4(&E (COD ), /K SR, RHAISPSS 13.0 A AT Ge 53 M XL “E 38 b5 1 52

MC-LR % #2R F o SO (3 - iy i A AN A 3 25 T2 5 R ST FEAS (A5

i KRR R AR B AGIBRAE ) GB 5749—2006 ) 4 TFAT

122 AEMIGAE RAAFEHEENE, hgds 2 48

— GV IRIAL 5% 58 B IR VR A R sk s, X [l 58 iU #E4T 2.1 RE A W& W W 5 E kA2 COD

LR, ORI, CRE ) A S S MBS M A F Lo, UK pHAE N 7.94, BT AME, H

AR — MG O EAR S EEPO SR, SPWERAIA ARERMAKAY pH (AR, A 8.23; 7. 8 AR T B R v

PAAE T KA | ENURSEFIR E S IS A R a R AEERA X I AR A B, S 22.55 5 WA X COD i B 7E 4.44~

£ S mLERIKIAL, BB B MR, a4 A UGIATS  6.35mg/L, 7. 8 A ANBIKY CODFAIR, {HIBIIX &332 BT .
F1 2008 ERE B HE SN S K EEAERIENE R (n=2)

Table 1 The result of lake water monitoring in different point in 2008 ( n=2 )

il [tk b ik k[ AR &t
( ‘):l] ) West area North area Middle area South area East area Total
) TR oy BREE) ooy FWE(E) oo EWECE) oo BWEUE) oo FWE(E) o
( Mrmth ) pH  Turbidity ( Ag/] ) pH  Turbidity ( ) 1) pH  Turbidity ( ’ JL) pH  Turbidity ( ) 1) pH  Turbidity ( ) JL) pH  Turbidity ( ’ JL)
( degree ) e ( degree ) e ( degree ) e ( degree ) e ( degree ) i ( degree ) i
5 7.90 14.3 6.35 8.92 10.8 6.29 791 16.6 5.89 7.99 15.2 5.66 8.80 115 4.90 8.30 13.68 5.82
7 7.57 28.5 468 791 40.9 444 761 34.6 494 7.90 30.5 474 806  35.1 460  7.81 33.92 4.68
8 7.68 254 5.16  7.68 19.2 5.16 743 245 487 7.0 17.0 532 797 275 540  7.69 22.72 5.18
9 8.22 11.5 624  7.94 11.9 512 7.63 8.10 5.14 795 27.5 526  8.08 7.8 5.58  7.96 13.36 5.47
Gt 784 199 5.60 811 20.7 525 764 2095 521 7.89 22.55 524 823 2047 512 794 2092 5.28
2.2 RFIEFE & 0 & TN, TP K B F= TN/TP 44 45 R TN/TP F TS Bl 75 0~54.4 Z ], F 3 IH) DX 447 10 TP e B2 A7, A

F28oR, VELIHIAK TP YR 4 0.06~0.31 pe/mL, TN V& 0.20, AKX HEBAY TN YR EE B s, 413.13, TN/TP LA X A e 5
40.2~6.3 pg/mL, A lE TP RANRILREFRAKME R 82194,
YHE NGB 3838—2002 ) HILAE 1) T2 A5 UERY 0.05 pg/mlL Fl 1.0 pg/mlL.

2 2008 A BB ENE L#7K B TN, TP iR EF TN/TPE (n=2)
Table 2 TN, TP and TN/TP in the samples of Dianshan lake in 2008( n=2)

7 T i i T PR 7T

(H) Wast area North area Middle area South area East area Total
: S T T ™ ™ ™ S ™ T ™ S ™

(o) ( p.gl/llnL ) ( pg[/iL ) NP ugl/:nL ) ( ugl/iL ) TNVIP pgl/rlnL ) ( pgl/;\:lL ) NP pgl/:nL ) ( ugl/iL ) TNTP ug,l/:nL ) ( pgl/iL ) NP pgllrlnL ) ( pglliL ) TP

5 0.12 3.6 30.00 0.09 4.0 44.44 0.13 6.3 48.46 0.11 6.0 54.55 0.08 22 27.50 0.11 442 4099
7 0.06 1.3 21.67 0.25 35 14.00 0.23 2.8 12.17 0.19 1.0 5.26 0.17 1.1 6.47 0.18 1.94 11.91
8 0.14 0.2 1.43 0.31 0.5 1.61 0.08 0.2 2.50 0.17 0.0 0.00 0.12 0.2 1.67 0.16 0.22 1.44
9 0.14 2.0 14.29 0.16 2.5 15.63 0.13 32 24.62 0.12 2.0 16.67 0.11 1.9 17.27 0.13 2.32 177

Hit 0.11 1.77  16.85 0.20 2.63 1892 0.14 313 21.94 0.15 225 19.12 0.12 135 1323 0.14 223 18.01

2.3 LKt MC-LR #4905 m) 25 % 24 THLAAEE A I AR AR
F3 MR, 40K, K MC-LR N BHIERAT 1048, ¥ F AR, WL AST. LDH F GGT 15 4 55 F %) ij

2 A 25%, 5. 8 A Oyl X 54 W I 5 34 K46 HH MC-LR, 7.9 (P <0.05), HRAMEALTIEMER LS ITE2EN(P>
0535045 24 F11 3 A4 Wil sk HE MC-LR o MC-LR ¥ 8 3 sh 7 0.05 ). MEEHH T AFE5bRm T IEH(E, XTI 7 EH LR,

0.013~0.065 g/, fm .0 7 AR AR W o5,
F4 BRMFBFHBIFENLER (x+5, UL, n=120)

*3 AREAMHEL#KSH MC-LRBMEMEER (n=2, pg/L) Table 4 Serum indices of the residents and controls( Mean + SD, U/L,
Table 3 MC-LR of the water samples in Dianshan lake( n=2, pe/L ) n=120)
IFECH ) [ e s e AR Efia pUE <A X HE 2
Time(Month )  Westarea Northarea Middle area  South areae  East area Indices Residents group Control group

5 — — — — — ALT 20.86 = 11.64 22.12£21.70

7 0.013 — — — 0.065 AST 30.22 + 10.14* 27.09 £9.55

8 — — — — — LDH 222.63 +57.49* 194.91 + 41.66

9 0.016 — — 0.020 0.022 GGT 30.57 +59.88* 11.02 £7.63

[FE]—: RFHETRER, REH. [VE J*: SxEAtE, ik, P<0.05,
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