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EF RIS
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(BUH = 52 Bt FE At = 2 5 1L R 4 Bt il 310053)

e ZR B AR E 5% -LR(microcystin-LR, MC-LR)X 3 & ke . EER . 3
b G IR REES R E R FE LR A F 4100 pgkg, 0.5h. 1he 3h. 6 he 12 hf24 et ¥ b a4
Fodn ik FAE, KRG BATLLLR BARLEM Aok B HO-1A=IL-10R1 ¥ R A 547, (1) @it 5 BAMAENK,
P 2 4R R B R ALK I A R B LR ek, R @ iedg %, LR mieeymietz £ H; 6 hstikia
HIIHE o 12 hE LA 4224 Il MR AR B A BB, BA R, 2) RA XL E
PCRIAARXT HO-142IL-10R 1 B i AT#0m), 44 R B ~HE @88, Ak, M. A Sk 8 & 5 ik
AT R LA M HO-1 3 ) R A 8 B E TEIK(P<0.05), B BT 3 @ i, AFAE. Mpif. ARAELH 27 Fo do i &
SRR AR 3 BB R B IL-10R1 3 B R A & B T4 1K(P<0.05). M ERFEL- LRGHKE &MHiE. if
B8R B E 0 R ARG Ao HO-14=IL-10R1 I B %A & R F 1K, 7T AMC-LRAFE & 69 X JE R
5 R IE R PRARAR X LRI
XA UEEERR-LR; R WS, HO-1; IL-10R1; K2R3k

Effects of Microcystin-LR on the Microstructure of Tissues and HO-1,
IL-10R1 Gene Expression of Grass Carp (Ctenopharyngodon idella)

QIN Jiangfeng
(School of Basic Medical Sciences and Forensic Medicine, Hangzhou Medical College, Hangzhou 310053, China)

Abstract  This project mainly studies the effect of MC-LR (microcystin-LR) on grass carp (Ctenopharyngodon
idella). The dose of MC-LR injected intraperitoneally to grass carp was 100 pg/kg , the tissues and blood of grass carp
were sampled after 0.5 h, 1 h, 3 h, 6 h, 12 h and 24 h. Then used for the study of tissue structure and the expression
of HO-1 and IL-10RI genes. (1) The results of microscopic structure showed that the intestinal villus epithelial cells
were exfoliated, goblet cells were increased, and the nuclei of epithelial cells were deformed; intestinal congestion
occurred in the experimental group at 6 h; the lamina propria of intestinal villi mucosa was separated in the 12 h and
24 h experimental groups. MC-LR has a time effect on grass carp. (2) The HO-1 and IL-10R1 genes were detected by
fluorescence quantitative PCR. The results showed that the expression of HO-1 genes in the gill, liver, intestine, spleen
and heart of grass carp were significantly decreased compared with the control group (P<0.05). The expression of /L-
10R1 genes in the grain, liver, intestine, spleen and blood of grass carp were significantly decreased compared with the
control group (P<0.05). MC-LR causes pathological damage to the intestine, liver, and gills of grass carp, and inhibits
the genes expression of HO-1 and IL-10R1, providing theoretical knowledge of the relevant mechanisms for MC-LR
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stimulating the inflammatory and immune responses of grass carp.
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Table 1 The primers of genes used for quantitative real-time PCR analysis
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HO-1 MG821475.1 Forward: ACA TGC CTA TAC ACG CTATCT CG 132

Reverse: CGT CAC TCC AGG AAA TGA GAA GA
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Reverse: GGT GGG GCG ATG ATC TTG A
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1.5.4 B4 SCIER I DT S E R ifE 22
LR, KM 2 IR T7 2 70 M ik 47 i ik A 5 (SPSS
16.0), Gttt 5 o & P KPR *P<0.05%R 78 %2 7t o
=, **P<0.01 R N % il 2.

2 %

2.1 MC-LRME&IAFEENEMEHAIZNY
2.1.1 M R I7aE 41230 h)i& A KA R
i PR, ME R B e, g b i 4n o HE ) 8 5%

(E1A); % S2564H.(0.5 hZE24 h)Bont R4 AR 240 i
H92%; 6 hy 12 h. 24 hSLIG A S fiiE seifil; 12 hsk
WA s E b A vk, L= 40 v i, bR 4a
AR, 3 hfl24 hsLIR A ik BRI G 2 0 5, &
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A
100 um 100 pm 100 pm,
E

b

100 pm

A~G : JHIEHER (V) Fr . AJA IR B2Y0.5 h32B02H; Co1 h3iB04H; D3 hsEBda; EXv6 haliBaH; Fy12 hai3he; G 24 haliodl; [t =i
Tk b B A b 7% B = N i A A5 AL
A-G: HE stained intestine section. A: the control group; B: treatment group of 0.5 h; C: treatment group of 1 h; D: treatment group of 3 h; E: treatment
group of 6 h; F: treatment group of 12 h; G: treatment group of 24 h; white triangle indicates epithelial cells of intestinal villus falled off; black triangle
indicates intestinal tissue congestion.
El1l FEETE EEMC-LRY E & i7iEH 5200
Fig.1 Effect of MC-LR at different time on intestine of grass carp

100 yum 100 pm 100 pm

100 pm 00 ' 100 um

A~G: JIFIFHER U1 o AJXHIRAL B0.S hSE44l; C1 hatitdl; DAY3 hseshdl; N6 hazhdl; FA12 hSedhdl; Gh24 hatihdl; =4
TE R IAZ AT ; 0 = AT N IR A e
A-G: HE stained liver section. A: the control group; B: treatment group of 0.5 h; C: treatment group of 1 h; D: treatment group of 3 h; E: treatment
group of 6 h; F: treatment group of 12 h; G: treatment group of 24 h; white triangle indicates liver cell nucleus deformation; black triangle indicates
liver congestion.
El2 T[EIATIE) R MC-LRY 5 fa B B A 00
Fig.2 Effect of MC-LR at different time on liver of grass carp

FIE B AR T A ) BRI B (P<0.01).
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v

100 pm

100 pm 100 um

A~G: SEHER G Y) fr. AJXS A, BH0.5 hSEE2H; C L hEieH; D3 hSEiedH; EN6 hSEiedl; F 12 hSEiedH; GA24 halgndl; Mt =1
TN 22 b R MM s B 0 = M0 N B 22 50 M
A-G: HE stained gill section. A: the control group; B: treatment group of 0.5 h; C: treatment group of 1 h; D: treatment group of 3 h; E: treatment group of 6 h; F:
treatment group of 12 h; G: treatment group of 24 h; white triangle indicates xfoliation of gill epithelial cells; black triangle indicates gill congestion.
B3 A[EE ERMC-LRA B & f 88 i) 3200
Fig.3 Effect of MC-LR at different time on gill of grass carp
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Fig.4 Melt pert of HO-1 gene in tissues of grass carp
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Fig.5 Melt pert of IL10-R1 gene in tissues of grass carp
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Relative mRNA expression of HO-1 and IL-10-R1
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**P<0.01 vs liver group.
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HILRI 40 2R HO-1F1IL-10R I ffJmRNA

Muscle Kidney Heart Gill Blood Brain Intestines Spleen Liver

El6 HO-IFNIL-10RIEFEE S HFFBARNRIBEMNREE
Fig.6 Relative expression of HO-1 and IL-10R1 genes in tissues of grass carp
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A: relative expression of HO-1 gene in the gills of grass carp at different times; B relative expression of /L-/0R1 gene in the gills of grass carp at different times.

*#P<0.01 vs control group.
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Fig.7 Relative expression of HO-1 and IL-10R1 genes in the gills of grass carp at different times
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A: relative expression of HO-1 gene in the liver of grass carp at different times; B: relative expression of /L-/0RI gene in the liver of grass carp at dif-

ferent times. **P<0.01 vs control group.
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Fig.8 Relative expression of HO-1 and IL-10R1 genes in the liver of grass carp at different times



FLVT A : MC-LRX W ff 20 21 0 il 45 44 S HO- 1\ IL-10R 132 [RI 3R 3K (1152 1]

1167

e AT LA [R) R B2 ) BRI, B2 LA HO-1AIL-
T0RIH) mRNA¥E 5% /K-F1E 0.5 hil 12 hSEER 2 K %
A2 (P>0.05);7E 1 hy 3 hy 24 hs236 2 55 R4
75 5 3 (P<0.05); 116 hSL 6 20 Bl W A% T % i 21

(P<0.01)(K10).
245 MR A 20 2R HO-1FNL-10R 1 i mRNA

B SR KT W A R B 1 PG SRR HO-TRNIL-
T0RImRNA¥ /K761 hy 6 hy 12 haL I 20
AT 0 B ZH(P<0.05); #£0.5 hy 3 hy 24 h3 B 4H
W2 R T XS R (P<0.01) (1) ©

24.6 ik L HO-1F1IL-10R 1 {FymRNA % 3%
KT LA R AR FE B B AIK . B2 i HO- 10 IL-
T0RI[FJmRNAKE 57K ~F7£0.5 hsZ 56 20 F F A B 3%

—_
]
J

EContro® MC-LR

*

Relative mRNA expression of HO-1 ’:;
N

0.5 1 3 6 12 24
Time /h

(P>0.05), 1 hy 6 h, 12 h3Z 46 40 & F A% T %) B 4
(P<0.05); 7£3 h. 24 hsZ 50 20 B & K T xJ f 4
(P<0.01). T1fi HIL-10RIF)mRNARH X 15 5 AF % 5
U0 rhHCT0.2(&12).

247 KM BHFHO-IFIL-10RIF) mRNA¥: 3
KP AR R T . F S JIE HO- 1R IL-
T10RIH) mRNA¥ /KA 12 h R AR (P>0.05),
0.5h.1h.3h.24 h326 2 i3 A% T X R ZH.(P<0.05);
FE6 hSLHe 2 A Wl KT X B2 (P<0.01)(&13).
248 SfE - OEHO-IFIL-10R1FImRNAFE K
P AN [RIFR B () B . B O I IL- 1ORTFFImRNA
HSKFAE0.5 he 3 hy 12 h FFEA R (P>0.05);
0.5 h. 3 h. 6 hSZIH HO-1 mRNAFE /K1 B 3%

12

EControl® MC-LR

Relative mRNA expression of /L-10R1 e
-

(=]

0.5 1 3 6 12 24
Time /h

A AN 6] 55 HO- 152 b5 75 2548 il P9 A A 634 88 B AN [ I ) 50 7L- 1 OR 15: BRI 78 35 £ figg il 9 BO R 3 ik B, #P<0.05, **P<0.01, 5Xf IR ZH HE

o

A: relative expression of HO-1 gene in the intestine of grass carp at different times; B: relative expression of /L-10RI gene in the intestine of grass carp

at different times. *P<0.05, **P<0.01 vs control group.

El9 T EIRTIE S HO-TFIL-10RIEREE & FEARIE RIS
Fig.9 Relative expression of HO-1 and IL-10R1 genes in the intestine of grass carp at different times
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A: relative expression of HO-1 gene in the muscle of grass carp at different times; B: relative expression of /L-10R1 gene in the muscle of grass carp at
different times. *P<0.05, **P<0.01 vs control group.
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Fig.10 Relative expression of HO-1 and IL-10R1 genes in the muscle of grass carp at different times
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A: relative expression of HO-1 gene in the spleen of grass carp at different times; B: relative expression of ZL-/0RI gene in the spleen of grass carp at

different times. *P<0.05, **P<0.01 vs control group.
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Fig.11 Relative expression of HO-1 and IL-10R1 genes in the spleen of grass carp at different times
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A: relative expression of HO-1 gene in the blood of grass carp at different times; B: relative expression of /L-/0R1 gene in the blood of grass carp at

different times. *P<0.05, **P<0.01 vs control group.

El12 T E8ESHO-TFIL-10RIEE A E & MiKARIERILE
Fig.12 Relative expression of HO-1 and IL-10R1 genes in the blood of grass carp at different times
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A: relative expression of HO-1 gene in the kidney of grass carp at different times; B: relative expression of ZL-10R1 gene in the kidney of grass carp at

different times. *P<0.05, **P<0.01 vs control group.
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Fig.13 Relative expression of HO-1 and IL-10R1 genes in the kidney of grass carp at different times
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ferent times. *P<0.05, **P<0.01 vs control group.
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Fig.14 Relative expression of HO-1 and IL-10R1 genes in the heart of grass carp at different times
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Fig.15 Relative expression of HO-1 and IL-10R1 genes in the brain of grass carp at different times
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