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In recent years, with the globalization of food, the Eossibility of
ingestion of microcystin, a toxin derived from blue-green algae, through drinking water and

freshwater seafood has been pointed out not only in developing countries but also in developed
countries. In the present study, we examined the effects of chronic exposure to low concentrations
of microcystin on organ function. The results showed that exposure to low concentrations of
microcystin induced functional disorders in the liver and colon. Analysis using cultured hepatocytes

and intestinal epithelial cells suggested the existence of unconventional pathways of microcystin
action. Based on the results of present study, we expect to further elucidate the mechanism of
action and search for biomarkers for chronic microcystin poisoning in the future.

ABC SLC Probenecid Rifampicin



1

AIN93G 7
MRNA RNA
real-time PCR MRNA
36B4 24
UPLC/ESI-MS
2 -1
Caco-2 28
Caco-2 24
Organic anion transporting polypeptide (OATP) 1B1 1B3 2B1 1A2
Rifampicin ATP Binding Cassette ABC Solute carrier
SLC transporter Probenecid 24
30 c-Jun N-terminal
kinase JINK JINK
B-actin MCP-1 mRNA
RNA real-time PCR
36B4
3 -2
Caco-2 24
48 8
RNA real-
time PCR MRNA
36B4
4
HepG2 24
Protein kinase A PKA H89 5'Adenosine monophosphate-

activated proteinkinase AMPK Compound C  Extracellular signal -regulated kinase



ERK u0126 24
30

ERK AMPK Unc-51 Like Autophagy Activating Kinase1l ULK PKA

Sirtuinl Sirtl Sirtl
B-actin
1
7
Aspartate aminotransferase  AST
Alanineaminotransferase ALT
Tumor necrosisfactor-o. TNFo
MCP-1
Typel Collagen COL1A1 Fibronectin a-Smooth muscleactin a-SMA
TNFo Interleukin-6 1L-6
MCP-1
1 F4/80 MCP-1
MCP-1
COL1A1 Fibronectin o-
SMA
MCP-1
2 Caco-2 -1
Caco-2 c-Jun N-
terminal kinase JNK MCP-1
Probenecid INK MCP-1
Rifampicin
INK MCP-1
OATP1B1 OATP1B3 ABC SLC
INK/MCP-1
3 Caco-2 -2
8 WHO
WHO
4 HepG2
HepG2 ERK AMPK
ULK Sirtl PKA
H89 AMPK ERK
ERK U126
ERK
AMPK Compound C
AMPK
PKA-ERK
AMPK Sirtl






42

2019

-LR

41

2018

-LR

2019

2018

-LR

43

2020




MCP-1

58

2021

-LR

JINK

MCP-1

2021

2021

(ISHIZUKA Satoshi)

(00271627) (10101)
(SHIMIZU Kazuya)
(10581613) (12102)
(OKANO Kunihiro)
(30455927) (21401)







