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Abstract: Background: Cyanobacterial blooms caused by eutrophication can not only worsen the water environment, but
also produce cyanobacterial toxins when some toxic cyanobacterial blooms proliferate. Microcystin is one of the most
abundant cyanobacterial toxins found in reservoirs worldwide. Among its isomer, microcystin-leucine-arginine (MC-LR)
is the most abundant and most toxic variety. Various experiments have clearly shown that MC-LR has hepatotoxicity and
carcinogenicity, but there are relatively few studies on its immune damage effect. Numerous studies have shown that
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microRNAs (miRNAs) are involved in a wide range of biological processes. Do miRNAs also play a role in immune
disorders caused by microcystin exposure? This is the question to be discussed in this study. Objective: By reviewing the
effects of microcystins on the immune system, the changes of miRNAs caused by microcystins exposure and the role of
miRNAs in immune regulation, we further explore the possible important role of miRNAs in immune disorders induced
by microcystins exposure. Methods: Firstly, evidence of the influence of microcystin on immune system was collected,
then the influence of microcystin exposure on microRNAs expression was reviewed, and finally, the role of microRNAs
in immune regulation was explored. Conclusions: Exposure to microcystin in vitro or in vivo can cause changes in the
expression of miRNAs, as well as corresponding responses from the body's immune system. There has been evidence
that miRNAs are involved in a variety of immune regulatory processes in the body, but there are still relatively few

studies on the role of mMiRNAs in immune disorders caused by microcystins exposure.
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FEEEEEZR (microcystins, MCs) fEMIEHIEH
faE, REMIMNEKEFRTRFEENEEERZ—,
H AT A 208 90 MR TE SRR &R I A A, P
W R- 2R AR (Microcystin-leucine-arginine,
MC-LR) RMIERFR[]TEERE . HIEHRMNZ
Flt, PRI AN 2 TSGR BRIRAT R R A A AR
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MicroRNAs (miRNAs) & —Ff/NHEEJESTS RNA
FERMK. CHEIER, it 60%M NKE A
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I8 % B0, AR FEE 1Y) MC-LR BV RT 5 S g i i i A
RN R T = IBN R a R N o3 T ok O il R (R i N S P
B, T MC-LR IA 3 Sk B I 23 o SR B (R A A
B, PN, XU R UL MC-LR B i 2 1A
FRLAN L BA RN e e VI Re T8 24K . Hernandez %5
[717E N1 g 20 B ) Ak AN B o 21, B AR
FE ¥ MC-LR % 75 ] Bl &2 LAS s RS ok — e M52
Wi, FLAT DABE SR 28 % SN . Kujbida 25[8, 9144 4h A it
PEREZ0 B0 25 SR BoR MC-LR B B A &L 0515
SRR AL, W S22 T A ok 4 B G0 0% DI e .
DL oe e TR R BE MC-LR ] BEXHLAA ) FE4F
SR E IR . B AR S 2 A
MC-LR & ik n] A2 e 5 e h g, 7E Lankoff
25110, 1LJAXTAME Mtk B4t TR DNA iR
HEREH, MEARETE T MC-LR 5 B 40 r3E5H
SELESZ BT H0E], W T 4HHTE MC-LR iRk B 2 e i 3
VA2 3 T I . AN, Zegura ZE[12] AT B 4ME I
MELHIE MC-LR ##iRIIEE7R, MC-LR it i)
PR EL 20 i DINA 45347 [ 740) 52 R B 8] P 584 0 v 38 o

B T EA T R4 A, MC-LR IS4 E B ] LA
W% NF-KB [13-15], NF-KB /& —ANE 4 [ o H R 1%
KEEVEFH B3 AT 4h, MC-LR 7] LL7E mRNA
KPR 2 M R AR TR E . R — T
TR IL[16]7E#FE 10-100nM MC-LR ¥ 30min 1,
A LUYLER B NF-KB A H il ERKL/2 [ PROE B0 -
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Al MAPK {5 538 % [16-19] (0 Th AL 15 . BRIk 4t
NF-KB FIZH 75 5 15 e 1/2 (ERK1/2) A uE
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B2 5 7 20 M SL SRR %% b 98 0E S R [17, 20-21]
FHEIRTT . B T IR MC-LR, RATTIE KB HAh
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EZ PR A PR b, I T 3R I R F A
RERTIUE] mIRNAs R fE—TOC T R 2
#2028 M A, 45 R KI MC-LR &
72 24 /NI SCRRA AR 115 4 miRNAS 235 0%,
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miRBase, 4> H{EXT &L, 10pM F1 50pM MC-LR 4bHE
411 HepG2 41 At #6131 851815 A1 833 A~ L1
miRNAs {31k, K x4 MC-LR 4-FEf HepG2
4HH ) miRNA Rk AKCHELEL, &I 10pM MC-LR
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76 50uM b, 4 37 A miRNA K4 T BENAE. K
FH—AEAK miRNA, 41 miR-16, S A7 LI
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BE B R T 4 th 27R Y miR-146a Al miR-155
AN, HAk miR-148a, HAES NIRRT K
[36]11 T 4 h Rk 3G hn . A5 =T e R, Sx R
H[37-39)4HEL, RA HF ) miRNAs #ik kA4 T ikds., |k
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REAE, miRNAs 1EFERCARTT RITREE & F B 5 et
PRIV IRIHTIR T SRS 1) 7 A B i B T A

4.2 microRNAs 7E 2 ;i M H FI1E

2006 4, 71 LPS HI¥ N FRA% 4H i THP-1 21 i [46]
R ILT =4 miRNAs, miR-146a.miR-155 Al miR-132
ik Fi.miR-146a KA A4 TNF-o f1 IL-1B 35-F,
BB BT B, XRS5 NF-KB K 11 [46, 47].
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JEOGER, B TR IR Le RS RNA 78 A 335 BE 2% 44
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HoAh miRNASs [52] (1555
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tt, 7€ OAAC &2 FRE N . 2 731 miRNAS
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1 90 e B Rt R 4 R A

5 BEfREE
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KT miRNAs £ %75 3 5 72 51 LA fe e 200 i
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W, ERIRZAE R B WO, ERAI4k S
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