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[ Abstract ] Objective  To investigate the role and mechanism of NOD2 ( nucleotide-binding oligomerization
domain 2, NOD2) , a pattern recognition receptor in liver cells, in the process of liver inflammation. Methods NOD2

liver-specific knockout mice were used, and diethylnitrosamine (DEN) was used to construct an acute liver injury model.
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NOD2 knockout mice injected with DEN were used as the Nod2“"” model group, and injected with DEN B6/JNju-
Nod2em1Cflox/Gpt ( Nod2™) mice are Nod2” model group, NOD2 knockout mice without DEN injection are Nod2“""

2! 2" group. He staining was used to detect the effect of DEN on liver

group, Nod2”'mice without DEN injection are Nod.
pathological damage, ALT and AST kits were used to detect the changes of serum ALT and AST levels; F4/80
immunohistochemical staining was used to detect the number of hepatitis cells and real-time quantitative qPCR was used to
detect the gene expression level of inflammatory factors in liver cells; Ki67 immunohistochemical staining and TUNEL
staining were used to detect the effects of den on liver cell proliferation and apoptosis Western blot was used to detect the
expression of NF-kB, MAPK and STAT3 signaling pathway related proteins Result ~Compared with Nod2"/model group,
Nod2*"" model group mice liver tissue pathological damage was significantly reduced, manifested as cell necrosis and
vacuolization, and Nod2”"”model group mice serum ALT and AST levels Significantly decreased (P<0.01). In addition,
compared with Nod2”' model group, the inflammatory factors TNF-o, IL-6, IFN-y and IL-1pB expression levels the number
of F4/80 staining positive cells in liver tissue . the proliferation and apoptosis levels of the hepatocytes in Nod2*"” model
group were significantly reduced ( P<0.01); Western blot expression result showed that the P38, ERK, JNK, p65 and
JAK2/STAT3 protein phosphorylation levels in the liver tissue of the Nod2”"” model group were significantly lower than
those of the Nod2”' model group. However, the Nod2*"" group mice and Nod2"/ group mice used for control had no obvious
abnormalities in the above indicators. Conclusions Loss of NOD2 in the liver can significantly inhibit the inflammation
and necrosis of hepatocytes in mice, its mechanism maybe related to the down-regulation of expression of NF-kB, MAPK
and STAT3 signaling pathways related factors in liver tissue.
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Table 1 Related primer sequence

LN K Gene name Forward 5’ -3’ Reverse 5’ -3’
GAPDH TGTGTCCGTCGTGGATCTGA TTCGTGTTGAAGTCGCAGGAG
IL-6 TCCATCCAGTTGCCTTCTTG TTCCACGATTTCCCAGAGAAC
TNF-a TGCCTATGTCTCAGCCTCTTC GGTCTGGGCCATAGAACTGA
IL-1B TCGCTCAGGGTCACAAGAAA CATCAGAGGCAAGGAGGAAAAC
TFN-y ATGAACGCTACACACTGCATC CCATCCTTTTGCCAGTTCCTC

NOD2 TGGTTCAGCCTCTCACGATGA

AGGACACTCTCGAAGCCTT
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Note. A. Representative pictures of HE staining of mouse liver in each group. B. Changes in serum ALT and AST levels of mice in each group.

Compared with Nod2”/ model group, * P < 0.01. (The same in the following figures)
Figure 2  Effect of loss of NOD2 on DEN induced liver injury in mice(n=35)

2.3 B4 R1EER NOD2 %t DEN i S8/ R AT
brn: Al

XF /N R A 250 IR 3R Gk K L3, kK
Nod2 " 15 R 41 JiF 20 41 TNF-a , 1L-6 . IFN-y Al IL-
1B 1 mRNA AHX IR TR T Nod2 BERILL (P <
0.01) (B 3A), #—2E Xt/ R 2L 1T F4/80
G REH ALY O I TR ST, 2 B Nod2 " #5 R4 F4/80
Yo, 57 4 40 40 5 AT Nod2/ BEAIAL (P <
0.01) (& 3B) , TAERX B Nod2" 411 Nod2*"
RPN TC W 5w
2.4 P4 R14ER NOD2 %t DEN % S8/ R AT
2 Be1 3% 5 00/ T B9 22 M

WF5E % B, 5 Nod2™ #1 F1 Nod2™'" # b %%,
Nod2 """ FEHIZH Je Nod2" BEHIZH HFLH 2 Ki67 Heft

BHE 40 i 50 K% JHF 4 A 0 T A A A . E I 2 (P <
0.01) , [ X6 AN A5578 4 FU 55 & B, Nod2 27 5 Al
ZHFLHEA Ki67 Yo PH A 20 i 5508 4 i 0 T 40 g
B R T Nod2 BRI (P < 0.01) (K 4,5)
2.5 B RMEEE NOD2 Xt DEN i S /5K EH
XKIES BB

XS ZUT P38 ERK JNK p65 LIK JAK2/
STAT3 & FABEIR L KT HLAsE , & R Nod 2 A5 I ZH 1
Nod2 ™" " FEFI 2 ¥ I 3 55 T Nod2" 41 Fll Nod2*" 441,
PE— 2B X AR 01T HAE, BB Nod2 " B AIZH
AF£HZ04 P38 .ERK JNK .p65 DAz JAK2/STAT3 25 4
WERR ALK T 2R T Nod2 BiBIZH (P< 0.05) . %
BT NOD2 2k if R i NF-kB MAPK Fil STAT3 {55
HPEACE A RRIE (LA 6)



734 o [ SIS B R 2021 4E 12 45 29 4845 6 1 Acta Lab Anim Sci Sin, December 2021, Vol. 29, No. 6

A 147
i m Nod2”' 41 Nod2”" group
B .g m Nod2"P4 Nod2“" group
: £ w Nod2// Bl Nod2”’ model
b i m Nod2" Pk RI4 Nod2"? model
4
E
£ E
o2
E
> [}
é &
1L-6 TNF-a INF-y IL-18
B Nod2"” 41 Nod2"! 4]
_Nade/f group L quij model

204

154 * *
*
5 j
0- — - :
Nod2*™" 41 Nod2” #U#1  Nod2* ™ 48 Nod2*™ BB/
Nod2”'group  Nod2”' model  Nod2™" growp  Nod2™™” model

Nod2*™? R4l
.Nodf]’e” model
Y a e e

(=]

F4/80 4 K/ 40 (%)
F4/80 cells/ field(%)

T A qPCR AN 41/ U L 24 SR AE A F TL-6  TNF-or IFN-y 11 IL-1B ) mRNA FI5/KF ;B & 240/ ZH b F4/80 9 FRIAZE L,
3 JiF NOD2 % DEN #5559/ BRUIFRAEHY SR (n=5)

Note. A. qPCR detects the mRNA expression levels of inflammatory factors IL-6, TNF-a, IFN-y and IL-1B in the liver tissues of mice in each

group. B. Changes in the expression of F4/80 in the liver tissues of mice in each group.

Figure 3 Effect of loss of NOD2 on DEN induced liver inflammation in mice(n=5)
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Note. The expression of Ki67 in the liver tissue of mice in each group was detected by immunohistochemistry.

Figure 4 Effects of NOD2 deficiency on DEN induced hepatocyte proliferation and apoptosis in mice(n=5)
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Note. Immunohistochemical detection of TUNEL expression in the liver tissues of mice in each group.

Figure 5 Effects of NOD2 deficiency on DEN induced hepatocyte apoptosis in mice(n=>5)
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Figure 6 Effects of NOD2 deficiency on NF-k B, MAPK and STATS3 signaling pathways in the liver of DEN induced mic(n=5)
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