[N RE N == GBS ) H 435 10
<1350 Journal of Nanjing Medical University (Natural Sciences ) 2023410 H

- KERAFR -

Notch1 #E X Z Bt &2 B 35 5 B FF 5 40 s B9 1B A R AL

GFA,EE,E K EALF FEAR
BRI — R BRI RS0 210029

[ ZE] BH:#%iTNotchl f%%@d‘%’ftﬁifﬁ?ﬁ{%ﬁ{ﬁ{%ﬁﬁﬁ 1 (transforming growth factor-B-activated kinase 1, TAK1 ) JEFRE X
LT = FE 1} (acetyl-para-aminophenol , APAP) 75 53 i JF #5147 (APAP induced liver injury, AILD) BOVEHMLE . 753% - B8 R 45 552
Notch1 @B (Noteh 1) F1% B floxed Notch1(Notch1™/™) /Iy Bl i i 5 1 5 APAP R #t ATLIARAY . B UM BUiEbeAs, 4 8
Bl A A AT S BEFIBR B3 SN S A I T D BE A ANB PR - B IBU N BUTFZH 2R A, HE Y (0 ULEE TP 2 S U BRSO3 175 0L, 7]
Suzuki P53 PPAG IR 255 B2 | S BN A TAK T (B RR 16 TAK (p-TAK1) \p65 R 1k p65 (p-p65) Caspase-8(Casp-8) |
ZARAH H A FH 2 I 1 (receptor-interacting protein kinase 1, RIPK1) B B2 1L 1R & 1% 28 34 B AL 25 1 (mixed lineage kinase
domain-like protein, p-MLKL) FFEIR, TR PE DG L CD1 1D . p-TAK1 33k K i M (reactive oxygen species ROS VK
55 N RUIEIE TS APAP J5 SRR SRS /R AR AR UG R S IR L, tR B VZ AR %E . 5 Noteh 1™ X BRATAH L, Notch 1"
7N BRI T TN 20 1R 2 3L 5% F2 i (alanine aminotransferase , ALT) . %g%@ﬁﬁ%%igﬁ&(%partate aminotransferase , AST) B ‘g F i,
MERAEPF 7K 1T, HE G 5 7 JF20 M (A BRG] &, AR T AR AE e S AN , DCF ZREFAS I 7 J5L AT 4 i
N ROSIENN. HFLHZ p-TAK1 Fk3E NN, Casp-8 BYZEIRIE/L , RIPK1 . p-MLKL 2358000, 518 . 78 AILL 0, 6 & H5 521 Notch 1 i
B AT TG AL TAK 1, BRAIE Casp-8 7KF, 340 RIPK 1-MLKLJRFEPEVH 738 6 , i s 45 ) % 2

[REEIF] X LBEEREN ; TG 3 B8 R 4557 PRI s Noteh 13 TAK L SRAEMER T

[FESES] R994.39 [XHFRERG] A [XEHS] 1007-4368(2023)10-1350-07
doi: 10.7655/NYDXBNS20231003

Effects and mechanisms of Notch1 on acetyl-para-aminophenol induced liver injury
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[Abstract] Objective: To investigate the mechanism by which Notch1 signaling regulates acetyl-para-aminophenol (APAP)-induced
liver injury (AILI) via TAK1. Methods: AILI models were constructed on myeloid-specific Notch1 knockout (Notch1"*°) and floxed
Notch1 (Notch1™™") mice by intraperitoneal injection of APAP. Serum samples of mice were collected for detection of liver function
and cytokines by fully automated hiochemical analyser and enzyme - linked immunoassay (ELISA) , respectively. The pathological
damage of liver tissue was observed by HE staining, and the degree of liver tissue damage was evaluated by Suzuki score. Western blot
analysis was performed to detect the expression levels of TAK1, phospho-TAKT1, p65, phospho-p65, caspase-8, receptor-interacting
protein kinasel (RIPK1) , and phospho - mixed lineage kinase domain -like protein (MLKL) in the liver tissue. The expressions of
CD11b, p-TAKI1 and the level of reactive oxygen species (ROS) were observed by immunofluorescence staining. Results: After

injected with APAP intraperitoneally in mice, liver histopathological examination suggested increased hepatocyte volume, sinus

1 FL/FL 1 M- KO

congestion, and extensive necrosis. Compared with Notch group, Notch mice showed significantly elevated serum alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) , increased inflammatory factor levels. HE staining showed more
pronounced increase in hepatocyte volume, accompanied by extensive necrosis and increased infiltration of inflammatory cells.
Additionally , the primary hepatocytes showed higher levels of ROS when assessed using the DCF probe. The expression of p-TAK1
in liver tissue elevated , and the expression of caspase-8 was down-regulated , while the expressions of RIPK1 and p-MLKL were up-

regulated. Conclusion: In AILI, myeloid-specific Notchl knockout activates TAK1 expression, which also decreases caspase-8 levels
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and promotes the RIPK1-MLKL necroptosis pathway , aggravating the liver injury.
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Figure 1 Myeloid-specific Notchl knockout exacerbates APAP-induced liver injury and immune cell accumulation
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p-TAK1 ,p-p65 . Casp-8 .RIPK1 Fl p-MLKL % [ 1) #&
IAA WA 225 0 Ui APAP T 36 SRAEM: I T
B, FEOTFAI MR IEIE n, £F S AR S R . i —
Al 3k B PE D YL AR p-TAK FE A 28U 3%
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Figure 2 Myeloid-specific Notch1 knockout inhibits necroptosis through activation of TAK1 signaling

A B C

3 50 — 550 —_ ~ 350 —
o 40 5 40 £ 300
Q. o 18]

= 30 — 30 R 2,

= a - T 250
o 20 = 20 o =

2 = = 200
=10 s 10 o

=z g £ 150
Z 0 0 S 13

Notch1""" Notch1"*° Notch1™" Notch1™*° Notch1™"" Notch1"*°

D E
Notch1™"+APAP Notch1" +APAP

= 900 dkk . ~ 60 o
E IS

2 30 + 5, =
< 700 3 8 £ 40

= 600 X #

Z 500 8 22

i il = 2

= 400 £ 0

T T T T
Notch1""" Notch1"*° Notch1""" Notch1"*°

A~D: ELISA K5 APAP 75 5 P45 475 /N BUIML 3 TNF-(A) \IL-1B(B) \IL-6(C) \TGF-B1(D)# ik (n=6) ; E: i 9 Y YL (4 W25 ROS 1Y ik
(n=4)., MK, P<0.05,"P<0.01,7P<0.001,
B3 NotchI™MELHKE RN EEXFHEROS =%

Figure 3 Myeloid-specific Notch1 knockout exacerbates systemic inflammatory response and ROS generation in primary hepatocytes
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/NELRIPK . p-MLKL 235341, H Notch 1™ 4 351k
e B &, U B W A B Noteh 1 Bt = 53504
T RGN, DT O 28 JH 240 PR A0 ] 13 % 3
T HE— 2 = R 0 &

REFEWTSE & 3K, TAK1 J2& NF-kB 1 c-Jun N ¥4
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It [ APAP TEAR NFE S A BEH RS T 1 APAP 22
SEEY) 5 S5O 200 M P 2R AR R i P A 4ot L
FEHC, ROS B, I iE— 25 i i 4L A 1 93, e 24l
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