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HE21 A EMC-LRIMERE, HIRHIKREN
0.04~3.19 pg kg " KPS FE R Xt 45 R B
7, FAMCsi5 42 (17K R e J5 I /K FEMCs & AR, 1
M EEEMCs T R, RN AL, 3%
L RE, BRI EARREM. E5EE
B, R E L MMCsIRE i, R EMiHTE
EMCSTFER R 2 R KAEEYRANH
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Figure 1 Sources of microcystins
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B AE S SLANT RS, AIRE = SHOI M. S R ANIRIE ]
RGN A VR S5 IR S KT A A R M (New
Hampshire)#7H 1 km3i ] A N LS 26 ) 22 6 A0 0
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(192.348, 1B AT /RN ) S R (Lake - Masco-
ma) ) f B RB L2 206 10 28 58 AR 1) DXL 2 3 3 N )
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F1H, S A 525 4 I SV K 5T H 58 0 R
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VSRR ), F5e 246 % FRe A9 T 35 00 5 AT PR ALY,
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3.1 FfkEt:

R JR A AR A PR BT (1 B B, 38 U AR R iR
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R % T MCsEFFIF AR, A A8 &% T MC-LR
ANEx oM N Bz kA R T A B 3 0, KRR &R
RN R AR O A PR B, (EARRZIDNA S
. MC-LR#:%5 )5, S5xtiR4IMI L, 71 umol L™'MC-
LRAFAE T 55 7% 0 A8 0 % B2 i 78 UL 30 2 1 400 o 2
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LRFTE P HE24 h, SRR 4E. F-Nsh&E A
T B AR SR IR M R T T RS, R B
(20, 73 < SR H HOT a3, BUh. b
TP B () 240 B S MIC-LR B Epi. HA BT 5 4 P A
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N B B B o A R R R, R AR A RUEIR AL K
PERI R . TEAFEREIR . B Wil AN A /U= v,
DA S P AREIR, ISkoRE S R AT 1 fs e v 507,
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3.2 JFEE

MCsitFEEH BT B 8 Bk e, iR
5 &TE A NLILE Y=t dn N Y (O ¥ N il i I ErS AN T
N G A FIRE . SRR EE TMCsT]
SFEHAEESW S B EIET, KRR
A S SO TR 5 R 40 I S AT 4R, MC-LR
CLE20104F B [H bris S iF S ML (IARC) A 28 4 W] g
[ N EBUE (2B

JHE IR B 2 A HLE B 14438 2 JIR(OATPs), /2
MCsiE N A 2SR H . A, MCsti ] DL jH
TR RGEENTIETY, VP2 WFRREY], MC-LRA]
I R T B A S B AR AR A, BRI
SRAta . AR K. SREFRAR . A
FEREMERE SR IRAE MR AR P AR B2 O A DA %
JiE SN, Palikova®i AR I, AMC-LR ¥/ UL
B EMC-LRI S B AR T IR A5 &, RYIMC-
LR B & AL .

WAL B — TRRAT 3 0 FE R, 7K P v 4
SR FE I B FNEE ML o e KT T, W
TR # ¥ (alanine aminotransferase, ALT). y-75%
Pk 4% B i (y-glutamyltransferase, GGT), i AT BE T+
R T B R, KRR T IHEIRE M
MCs ] 5| A2 tg P40, 5 R 2 4k A MCs i FE AR
BT RE ] X L M RS AR Ak, AiChenZE A7
A UM e R R O, R I MLEMCsik B
HALT. RAAB Y % M(aspartate aminotransferase,
AST). B 14 %R (alkaline phosphatase, ALP)FIFLHR
Jiit & B (lactate dehydrogenase, LDH)¥R & 5 1FAH<(
2). 20164F, Liu&s A8t o [ 4 g Hh X 55 4 5493
Y BENHEAT 1 — TR AL X e Wi i 2, AbATTR
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RIE FFRBR . 0ARIE T FIARE, X5 iR TGS
Mrif @ty BTl B 5 TMCs ML &2 45 R —
UL (EH RGO TMCs 5l e A 2 2 R AT
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Figure 2 Hepatotoxicity and neurotoxicity induced by microcystins
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Figure 3 Reproductive toxicity induced by microcystins
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Figure 4 Nephrotoxicity induced by microcystins
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Microcystins (MCs) released by cyanobacteria in eutrophic water bodies pose serious threats to global freshwater ecosystems and
human health, making them a hot topic in public health research. This review summarizes the current status of MCs pollution,
different exposure routes in humans, and toxicological mechanisms, and it explores health risk mitigation strategies from various
perspectives. More specifically, human body is exposed to MCs primarily through contaminated water and food, skin contact, and
inhalation, and high-temperature cooking does not reduce the concentration of MCs. MCs can cause significant health impacts,
including skin toxicity, liver toxicity, reproductive toxicity, kidney toxicity, and neurotoxicity. It is suggested to control the health
risks of MCs from the source and transmission routes, and by reducing their toxic effects on humans. Substances such as allicin and
Coenzyme Q10 (CoQ10) have been shown to effectively prevent health hazards caused by MCs. Finally, the potential health risks
from other exposure routes and future directions of research on MCs are proposed to provide evidence for accurately assessing their
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