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Effect and mechanism of ICAMS5 on alcohol dependence behavior of mice
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Cell Physiology, Ministry of Education, Taiyuan 030001, China)

[ Abstract ] Objective ~ We investigated the effects of ICAMS in the hippocampus on the alcohol drinking
preference of mice, and the potential mechanisms. Methods An alcohol two-bottle choice model was developed in 8-
week-old male C57BL/6J mice, which were randomly divided to two groups: water group and alcohol group. The protein
expression of ICAMS in the hippocampus, amygdala, and medial prefrontal cortex was detected. An ICAMS5-overexpressing
adeno-associated virus was constructed and injected into the hippocampus by stereotaxic method. The expression level of
ICAMS protein in the hippocampus was detected by immunofluorescence and Western blot. We then detected the alcohol
preference and locomotor activity of mice with a conditioned place preference ( CPP) experiment, open field test, and loss-

of-righting reflex test. Western blot analysis was used to identify the neuron F-actin/G-actin ratio. Using Golgi staining, the
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morphology of dendritic spines was identified. Results The expression of ICAMS in the hippocampus of alcohol two-bottle
choice model mice in the alcohol group was considerably lower than that of the water group( P<0.001). The specific
expression of ICAMS in the hippocampus of mice was observed by fluorescence microscopy. In the open field experiment,
the staying time and moving distance of the AAV-ICAMS5 group were significantly increased compared with those of the
control group (P <0.01). In the CPP experiment, the residence time of AAV-ICAM5 mice in the alcohol-paired
compartment was significantly lower than that of control mice (P <0.001). In the loss-of-righting reflex experiment,
overexpression of [CAMS5 significantly reduced sedation latency ( P <0.01), but significantly shortened the duration of
sedation (P<0.001). Compared with AAV-mCherry + Water group, the ratio of F-actin/G-actin in the hippocampus was
significantly increased after drinking (P < 0.01), but after ICAMS overexpression, their F-actin/G-actin ratio was
significantly decreased (P <0.001). Compared with AAV-mCherry + Water group, the density of dendritic spines in the
hippocampal CA1 region was increased (P<0.001), but the density of dendritic spines in the AAV-ICAMS5+ Alcohol group
was significantly decreased (P<0.01). Conclusions ICAMS5 modulated the expression of cytoskeleton proteins to change the
structural plasticity of dendritic spines, which contributed to alcohol-drinking and locomotor behavioral changes in mice.
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Figure 1 Flow chart of alcohol two-bottle choice mice model
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Figure 2 Expression of ICAMS protein in different brain

regions of mice in water group and alcohol group
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Note. A, Structure map of AAV-ICAMS plasmid was constructed. B, Fluorescence expression in hippocampus of mice after 3 weeks of stereotaxic

injection of virus. C, Protein expression of ICAMS. D, Quantitative results. Compared with control group, “* P<0.01.

Figure 3 Expression of ICAMS protein in hippocampus of mice after stereotaxic injection

VE A SR U P 3B o O RN ] 5 C S8 SR s DI B B . S R4 L, T P<0.01, 7 P<0.001,
B4 bk ICAMS X/ R A ERRAT AR (xxs,n=10)

Note. A, Track in open field test. B, Time in center. C, Distance in center. D, Total distance traveled. Compared with the control group, ** P<

0.01, ™ P<0.001.

Figure 4 Effect of overexpression of ICAMS of locomotion activity in mice



6 O R R 2R R

2024 4E 6 H55 34 55 6 ] Chin J Comp Med, June 2024, Vol. 34,No. 6

TEAY 25 56 45 B8 I 1] 127 58 35 10 00, 09 A 355 S 10 R AR 2Y
AR S O A, R T 2 o/ kg RS FT LA 1R
A 300 40 A 2 B S50y, R TR o) B ) o A 4 U
£LF) AAV-ICAMS 41/l CPP PF43 %54 HR 25 /1N B
WA (F, . =13.41,P<0.001) ,#/% ICAM5 & T
P A 25800 5 R 8 PR G TE )18 5)
2.6 ICAMS @55 ERERERIER

K F LORR S22 36 Y0 4 97 5 XoF /0 B ) B0 A o
iR R, i Rk ICAMS 1] LB &g B A% /0 B A A i
AR (lantency ) (P<0.01, [ 6A) , {H [6] I s 122 2
a5 9T BLERAE YRR 22 i) ] (duration) (P<0. 001,
K 6B), ixXLbgh i E 0 ICAMS a] Ly 55 10 45 51 &
B ERAE T
2.7 ICAMSxt/NRESHELAFNHEENF I

2 M1 SR UL Bl 2 R R 5 ) T A R 4

W SRR L, 7T P<0.001,
B 5 ik ICAMS b/ RUAFH
A7 i 2 B S0 (X5, n=12)
Note. Compared with the control group, " P<0.001.
Figure 5 Effect of overexpression of ICAMS on

conditioned place preference in mice
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Figure 6 Effect of ICAMS on LORR behavior in mice

HEAEARLAEB. E®4EHR ., 5 AAV-mCherry+Alcohol 4 [V %, ™ P<0.01, ™ P<0.001,
B 7 ICAMS 5 A /N U S o 4l B A8 B AR fb (vt ,n=3)
Note. A, Protein expression of Actin. B, Quantitative results. Compared with AAV-mCherry+Alcohol group, ** P<0.01, * P<0.001.

Figure 7 1CAMS regulates cytoskeletal protein changes in the hippocampus of alcohol-dependent mice
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A SR R ;B B g H ., 5 AAV-mCherry+Alcohol 4H 1 %5, " P<0.05, ™ P<0.01, "™ P<0.001,
B 8 TCAMS XJ 1R )5 i By b 5 4% BE 1 5% 0 (225 ,n=6)

Note. A, Golgi staining Staining of hippocampal dendritic spines. B, Quantitative results. Compared with AAV-mCherry + Alcohol group, " P<

0.05, " P<0.01, ™ P<0.00l.

Figure 8 ICAMS affects hippocampal dendrite spine density after alcohol drinking
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+Hey ZH AR I, si-UBC9+Hey 41 NLRP3  Caspase-1.1L-18 .UBC9 SUMO-1 L[ (P<0.01) , Zit  [A B FE AR

HSEEMRET N AL, RS Lz K45 40 9 &4 SUMO bEMA %,
[%4i7] UBCY;SUMO 1k ; W 41 iy ; [ B 2 o &0 s i i s 1
[FE#HZES] R-33 [ xktRIEAEG] A [ZZ=HS) 1671-7856 (2024) 06-0011-07

Role of UBC9-mediated SUMO modification in homocysteine-induced
pyroptosis of macrophages

MA Lingju >, CHI Hongyang™’, WU Xinxue', MA Fujun’, TIAN Yancheng®, ZHAO Caiqgi’, HE Tianyu’, PENG Hongjian®,

JIANG Yideng®, YANG Li ', HUANG Hui '*, MA Shengchao™*"

(1. Department of Geriatrics and Special Needs Medicine, General Hospital of Ningxia Medical University, Yinchuan 750004, China.

2. Key Laboratory of Metabolic Cardiovascular Disease Research of National Health Commission, Yinchuan 750004.
3. School of Laboratory Medicine, Ningxia Medical University, Yinchuan 750004. 4. Basic School of Medicine,
Ningxia Medical University, Yinchuan 750004 )

[E£mBE] E XK H KPR35 4 (81900273, 82270492) 5 °F ERHEKRAA BRI, FHEARB RSN FH
(2023AAC05035) .

[MEEB ] DA (1994—) 5 Wi+, B, BF 58 75 ) < AR08 MR AQ B0 19 A 5 . E-mail : mlingju@ 163. com

[BEMESETEE(1973—) 5, FAEEIN, BFFE 5 0]« &4 P AR O i A8 08 7 & DL RNA YT o E-mail :371970906@ qq. com
kR (1985—) , 55, Rl 208 , WE 58 O 1) AR O L4 0 R R AL o E-mail : solarmsc@ 163. com
" LR A 1R A

4T H



12

HE A BE 2R SRR 2024 42 6 H 8 34 5% 6 ] Chin J Comp Med, June 2024,Vol. 34 ,No. 6

[ Abstract ] Objective  To study the role of ubiquitin-conjugating enzyme 9 ( UBC9) in the pyroptosis of

homocysteine-induced macrophages mediated by small ubiquitin-like modifier (SUMO) modification. Methods First, the
effects of homocysteine at different concentrations (0 pmol/L, 50 wmol/L, 100 pmol/L, 150 wmol/L and 200 pmol/L)
on the viability and pyrodeath of mouse macrophages (RAW264.7) were detected by CCK-8 and Western blot. Western
blot was used to detect the expression levels of UBC9, SUMO-1, and the inflammatory cytokine IL-1@ in different groups of
cells. qRT-PCR was used to detect the mRNA expression of UBC9 before and after RNA interference and the expression of
UBC9, pyrogen-related protein, and SUMO-1 after RNA interference. Results  After stimulation with 100 pwmol/L
homocysteine, the effect of macrophage activity was minimal, and NLRP3 and Caspase-1 were the proteins with the most
obvious increase in expression (P<0.05). Compared with the Control group, the Hecy group’ s expression of IL-18 and
SUMO-1 was increased (P<0.01). Compared with the Control group, the Hey group’s UBC9 protein and mRNA levels
were increased (P<0.05). The expression of NLRP3, Caspase-1, IL-18, UBC9, and SUMO-1 was decreased in the si-
UBC9 + Hey group compared with the si-NC+Hcy group (P<0.01). Conclusions Homocysteine induces pyroptosis in
macrophages, and its mechanism of action is related to the up-regulation of UBC9 to induce SUMO modification.

[ Keywords] UBC9; SUMO; macrophage; homocysteine; pyroptosis
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[ affinity 23 ) ) s HRP A540 B9 1 351 % = Hi (b
TR EWEARARAE); UBCO R iES 9
(CPEZERVEY) s SRR PO & ( L ELEAEY)
HBEARAB R A ;8 RNA 48 B0 7 & 39 5% Sl )
&P PCRH & (Lt RARA W) s &2t R
GRICPEHFEEL L) EQ RN (iR
= RABRA ) 5 4 M 34 58 — 25 2 4 0 50 & (dE 5t
A A .

HLFE A L K AY \ Model680 4 [ 5l il A AX ( 36 [H
Bio-Rad 73 A ) ;CO, ¥5 %46 .5415D Al & A .0
PL(3E [ Eppendorf 23] ) 5 TAE G (P 1 5 M 2%
BHRAAE) .

1.3 SLWAHE
131 A i 5504
RAW264. 7 4 g 155 35 68 F & A 10% i 4 1 35 /9
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DMEM 355 55,78 37 C . & 5% CO, 14 8% 5% 4%
PEFHEE 3,2 d e 1O, WA B 40 i A KRS R A
Aol FH [R] 780 2 Ji 208 1 Fil RAW264. 7 41 Jif 48 h J5 , 4%
MR TR0 T IR R AT R SR, %
BT B B AR Y VR B 0 mmol/L X R
(Control) #H , LA M 5 SR 100 pmol/L Ay [|] 74 2 Bl &
iz (Hey) 4 .
1.3.2  CCK-8 345 I 40 i 1% 1

LA 15%10°/ L 11 % Ji O 4 K 0 i RAW264. 7
AR T 96 FLAR . AN A I BRHAS 456 7 1) 2 ik
TR BE A (0 wmol/L 50 pmol/L, 100 pmol/L . 150
pmol/L. 200 pmol/L) #47 4L ¥, #5557 24 h J5 £ R
Rigedk, A 10 pL iy CCK-8 ¥ W /5 W & 40 min,
B A FE 450 nm Zb I 5O B (A) SR 53 4l i A7 T
o, MG F1/%=(ACMZ) -A(Z 1)) /(A0
24)-A(%5 ) ) %100,
1.3.3  4iffuf g 55041

R IE LipofectamineTM 2000 5B 5% UBCY +4
B YL RAW264. 7 h G FHRE T 37 C,5%
CO, Hi #4197 ,8 h J5 B4 85 352 K, Hey T 7l 48
he S WO ML, DA A 5 2 A S 5, O S R E
20 Jp %f HE (Control ) 2H | [R) 712 B 2 12 (Hey ) 4H . T
PERS IR+ [7) B e 2R (si-NC+Hey) 44 \UBCY T4t +
7] 1 >f Jbt 24 R (si-UBCY + Hey ) 4. %% U4 )5, qRT-
PCR K %4 % UBC9 mRNA ik,
1.3.4 Ji qRT-PCR J7 i UBCY 133k

A3 59 BR300 ) 4% 4 i i e R R ) g
VEA BR 32 BB RNA, 135 7% 5% i eDNA i J5 i 17
qRT-PCR B & . UBCY A 5 31 # if] 55 Gene
Bank (48 5, Z40 T HERHEYRITII Y. 5197
HI UL 1, qRT-PCR P L7 & & 2 ¥ J : 95 C 30
$,95 °C 55,60 C 34 s,3t 40 MG, f#i ] GAPDH
S BREHEAT O, AR R g AR R R A
XF it RN S5 G, AR A TG il 2 BodE A s 4 5K

%1 qRT-PCR A XEFY
Table 1 Primers used for the qRT-PCR

Z K Clk/ 2]

Name Primer sequence

F:5’-GAACCCTGATGGCACAATGAA-3’
UBCY9
R:5 -TTGAAAAGCATCCGTAGCTTGA-3’

F:5’-AGGTCGGTGTGAACGGATTTG-3’
GAPDH
R:5’ -GGGGTCGTTGATGGCAACA-3’

27 I AACE= [ Cluncs sampes ) ~Cloaron rape ) | =
[ Ctuscs Cpeepts ) -Cloaron i) Jo 2R AT 27 4 %
FE BRI AT B R A XS Rk .
1.3.5 JH Western blot £ Il 40 itd £& T2 AH X & H
NLRP3, Caspase-1, IL-18, UBC9, SUMO-1 & 1 %
ik

WOR A M, S R T, 5 SR EAEGE o,
IRG &M S min J5,#E17 SDS-PAGE HiJk ; HL K J5 2
Ty &= PVDF I, H & 5% B s Wik PBST 2%
PER A, A —PU R 4 C Rk 5, BEE, I A HUAR
o FAY AR IC 1 1 BB TeC ZHUEH 2 h,
% b ECL & OGWUE 3 5 30 s, F B i A% 43 A
RGN E DO RO B, U E I R BS B-
actin 1506 % B O H 2 8 VA A X KR
1.4 FHIHEHE

{# il Graphpad Prism 9. 3 4 114K {4 % 52 56 $ P
HEAT G AT, bR S T A R P B AR
HEZE (wxs) RN, PIREAR B BOLBOR I ST AR AS ¢ 4G
5,P<0.05 N EFAGIFE L,

2 HR

2.1 Hey THEEMMAMFENENET KN

FH A0 Ha5) (CCK-8) ¥ AN ] e B2 (0 mol/
L.50 pmol/L 100 pwmol/L 150 pwmol/L 200 pmol/
L) Hey X /N BUE W5 40 3 14 345 77 5 88 1 B3 325 00 6 4G
I 0 200 Jf A T AH DG B 71 NLRP3  Caspase-1 [ 3R ik
K, 45 B B s, 100 wmol/L, 150 pmol/L . 200
pmol/L Hey 7] I 25 1l 40 A ) 3 1% (P<0.05) 5 &5
Control ZH A [, 100 pmol/L Hey 2H £ 77 A ¢ & 1
NLRP3 Caspase-1 13215 /K 3B i 7+ & (P<0.01)
P, R 22 Hey 11 52 56 F #ik B 3£ #5100 wmol/L,
UL 1,
2.2 Hey THi/5E B4 A IL-18, UBC9,SUMO-1
EE % UBCY mRNA HyRikER

A B 0 AR i UBCY SUMO-1 #Y 3%
5K, qRT-PCR A 1 1 40 ig UBCYO mRNA (1) 3
KK, 45 R R, Hey 41 UBCY 1 &2 mRNA |
SUMO-1 25 [ 19 25K F 5 T Control 41 ( P<0.01)
W 2,
2.3 T UBCY EERMM H B RIENHI

TEE W40 il 148 UBCY J5 , ffi /] qRT-PCR (11
1508 ¥ 43 546 ) UBCY () mRNA K 2 14 K F , 45
%, T 4% UBCY J5, si-UBCY + Hey 41 UBCY ()
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mRNA & 1K KK T si-NC+Hey 4 (P<0.05) A I, si-UBC9+Hey 41 SUMO fL4H ¢ 11 SUMO-1

F W] UBCO T4 F w4 g R A iy, WA 3, RIS T B (P<0.01) 5 148 UBCY J5, 5
2.4 FiH# UBCY Xt Hey FEEBMABMET R si-NC+ Hey #H #H I, si-UBC9 + Hey 24 NLRP3 (P <
SUMO LBy % 0.05) , Caspase-1,IL-18 [ 335 /K F 8 BEAK (P <

WNE 4 25 0 57 5%, T3 UBCY J5, 5 si-NC+Hey  0.01),

T A:Hey THUS, 41 M 7% J1 15 603 B: Hey T BUR , NLRP3 R (13235 K F; C: Hey T BUR , Caspase-1 8 1Kk KF . Hxf A LE, " P<
0.05, " P<0.01, "™ P<0.001,

1 Hey xF 5 B 40 i £ 127K S 19 52 10
Note. A, Cell viability after Hey intervention. B, Expression level of NLRP3 protein after Hey intervention. C, Expression level of Caspase-1 protein
after Hey intervention. Compared with Control group, “ P<0.05, ™ P<0.01, "™ P<0.001.

Figure 1 Effect of Hey on the pyroptosis level of macrophages

I :A:Hey TR, UBCY & R IA/KF ;B Hey THm , UBCY mRNA Rik/KF;C: Hey T 1R ; SUMO-1  F R ik K F ;D Hey T HUF, IL-
1B HARIBAKT . SRIALILE, ™ P<0.01,

B 2 UBC9.SUMO-1.IL-18 & 4 &% UBCY9 mRNA 7£ Hey T ¥ F Wi 41 il 2 35 175
Note. A, Expression level of UBC9 protein after Hey intervention. B, Expression level of UBC9 mRNA after Hey intervention. C, Expression level
of SUMO-1 protein after Hey intervention. D, Expression level of IL-1B protein after Hey intervention. Compared with Control group, ** P<0. 01,

Figure 2 Expression of UBC9,SUMO-1,IL-18 protein and UBC9 mRNA in macrophages interfered by Hey
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oA HEYE si-UBCY J5 , UBCY B [ % 35K T 5 B #5 Ut si-UBCY J5 , UBCY mRNA Fik/k T SXI B4 AL, ¥ P<0.01; 5T 4% 8+ 1
P AL R, T P<0.05, ™ P<0.01,

3 55y si-UBCY J5 1Y mRNA J% 2 [ 3k K F
Note. A, Expression levels UBCO transfected with si-UBCO. B, Expression levels ofUBC9 mRNA transfected with si-UBC9. Compared with

Control group, " P<0.01. Compared with si-NC+Hey group, * P<0.05, ** P<0.01.

Figure 3  After transfection of UBCY interference,the levels of mRNA and protein expression .

AT UBCY Ji , NLRP3 25 111 3R 357K F 5 B: T4 UBCY J5 , Caspase-1 3 FIFR AK€ T4 UBCY Ji, IL-18 & FiF A K3 D: T4 UBCY
Jii SUMO-1 2 F 235K 5% BT LB, ™ P<0. 015 5 T4 X B+ [l B A MR 41 e, P<0.05, ™ P<0.01,
B4 Fsi-UBCY J5 B W FE T K SUMO fL 1 52 i
Note. A, Expression levels NLRP3 transfected with si-UBC9. B, Expression levels of Caspase-1 transfected with si-UBC9. C, Expression levels IL-
1 Btransfected with si-UBCY. D, Expression levels of SUMO-1 transfected with si-UBCY. Compared with Control group , * P<0. 01. Compared with si-
NC+Hey group, * P<0.05, ** P<0.01.
Figure 4 Effect of pyroptosis and SUMO in macrophages after transfection with si-UBC9
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3 itig

O MR 2 BRVE T R E N, S 8™ F
AR 2R o 0 R R e A
T R F2 5 10 2y Bk o8 RF B AL 2 O 1ML 4 9 05 1) R
B BEEL AL H s A i R LA e R S
() T 8 2R B, 76 3 VKO R Tl AL & A= AR b ok
HRHAERTY L HHey & As OIS fE R £, 8
R R ST AN [ R S RAW Y R IR (AR
GBS As B AE R A ik R A BEIT L
R 5T ) 200 2 ok SR % L I 4 M 1 T A 5, B 6
ST NI IR As BOA ST 48 BB 9 16 77 #0 A5

BRI 52 & B 0 400 i 5 1 36 T X, dn 4
FEE T AR T W LR BE R TR B PE T A
As HPRFETE , B2 ) AR B0 2 SR S0 As 19 K
KRN Hh i AR T R ok e R K A R
SEYEZE 1 1( Caspase-1) A 5 FOIE R YE4IHISE T
U AER TS Won AR T 5 As [ R R R
A IAR " Jiang 251 BF 5T & PR 7 & R Bh
Jok o A s Ak 0 IR O S8 B B9 A0 JE] Il Caspase-1 Al
GSDMD & k38 &5 , I FL % 5 5 gk 200 Jfa 5 1 41 3k 46 i
55 As I o Hey fE g — Rl i 48 0 6 52 ol
WA T FEAS IR A 10 BE AR BT 52 v R 3, Hey W1 LA
SIB I B AN R0 JULAN L S A T A S T
B 7 TRAMIRER T Hey Xt 1 40 i £
TR, 45 % B 75, 5 Control 4HAH b, A 5] #e &
Hey #0] S 8 1 20 Jg b f 0 M1 6 2 11 NLRP3,
Caspase-1,IL-1B A9 £ A /KFEF 5, H i 100 pmol/L
Hey T 15020 M0, 40 i 45 1 %% A= 5 S W9, L 20 3% 7
BT, 25 DT, Hey W7 LA S I 400 0 % A T,
R 3k 48 1 DR 1 B, ELJE: Hey 5 5 15 W 400 M0 % /1
FETBHLE H AT 4R 9

NG Tz EFE S M 4 (small ubiquitin-related
modifier, SUMO ) 1k % 1 76 20 4% 20 I 1) 14 3 981 43 | 5%
DRI 223K | o i I 25 45 1 4 7 B B 5 R b R 9 A
FP L BETEESE & B UBCY 1 g SUMO {5 i i
PR B2 25 A B, 76 OB O I 4 5 vp LA 9
PRI ARSR WSS & B UBCY 4 T SUMO
T4 e 5 20 Bk 088 B B Ak 19 2% A & R B U A G, T
Kobayashi 2£"*" % il UBCO i %3k 2 458 COS-1 41
Jig f ERoc A5 B0 % S35 P, ARk 50 Ok 4 A A A 4
J& 5 Yan 457 % BFr T 4 3 0% AMPKa2 40 ) 40 g
1% A B 1L A5 57 W LA B th SUMO 45 & E2 i UBCY

H1 SUMO2/3 1) % 55 475 470 3h ik ok5 R 8 1k 1F 5% 5 53 4b
Velatooru % ™ % BL % BE W W 152 SUMO fL 15 1fi
i ROS 77 A2 JF B IE S f5t 1 B 98005 £ 46 15 5 3 %
Z 5 koA i . I FR AT 18 UBCY 4
Ty SUMO Ak & 1 v] BB i W 4% Hey 5 5 19 B g
O M AR TR HE R ORE SO R AL B A PERAT R, S
Control ZH#H ., UBC9 ,SUMO-1 % H 7F Hey 4H H %
IKFEAG; 70 % UBCO J&, F W 40 i £ 1 M C R B
NLRP3 Caspase-1 3k A%, R PEE F IL-18 FRikkF
ik, SUMO-1 & FI L AH N FEIR . IEW] T Hey i@ |
¥ UBCY 4 '3 % {k SUMO fk & 1 ¥ 0% B Wit 40 il
BT,

L BRTIR  AHE S K B Hey dl i | UBCY 4
FREAK SUMO A48 1 00 B e 4 i FE 70 3l ik
ok FERE AL 1 7 6 B A0 0 B B o (EAR A oY KO F
81 UBCY 4 &k SUMO A AB M X L 105 240 Jfd £ 12
F R4, UBCO il I8 45 B Wk 41 i 45 T 2 AR AL ] LA
FARZE A 10 B R RN WA, 7 B — DY
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Dynamic changes to disease activity, histopathology, and cytokines in mice
with chronic ulcerative colitis

KONG Weijiao, YAN Yiyue, ZHAO Peikai, MAO Xiaojian", WANG Ting"
(College of Chinese Materia Medica and Yunnan Key Laboratory of Southern Medicinal Utilization,
Yunnan University of Chinese Medicine, Kunming 650500, China)

[ Abstract]  Objective To analyze the dynamic changes to disease activity, colonic inflammation, histopathology,
and serum cytokine levels in mice with chronic ulcerative colitis (UC). Methods For UC induction, 2.5% dextran

sodium sulfate solution was provided ad libitum for 5 days, and to model remission, tap water was supplied for another 5
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(202001AZ070001-004 ) ; 7= B 4 BHH5 A A F15F 4 3+ %l ( 202305AC160039,202105AG070012) 5 7 85 (2 1) #% 15 ¥5 & 5 T 1E
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days in one induction cycle. Disease activity index ( DAI), colon length, and pathological changes to colon tissue were

determined. The levels of myeloperoxidase (MPO) in colon tissue and of cytokines such as IL-1f in serum and colon were

detected. Results During the three cycles, disease activity was aggravated and colon length shortened in mice during the

induction periods, both of which were relieved during the remission periods. The blood appeared was observed in the stool

was earlier in cycles 2 and 3. The number of mice with stool blood increased, and their body weight decreased by a small

amount briefly, then recovered rapidly. The degree of histopathological damage to the colon and MPO content in cycles 1

and 3 increased in the induction periods and decreased in the remission periods, with the magnitude of change smaller than

that of the change in DAI values; and they increased in the remission period of cycle 2. During induction, the spleen index

and serum levels of 1L-13, IL-6, and IL-17A increased continuously and were higher than those in the control group at the

end of the experiment. Levels of TNF-a were increased in the induction periods and decreased in the remission periods,

and the trend in IL-10 change was similar to that of TNF-a. TGF-B content increased and then decreased and was higher

than that in the control group at the end of cycle 3. The colon contents of IL-18, IL-6, and IL-17A showed similar trends

of increasing and then decreasing, but there was no significant change in colon TNF-a. The concentration of 1L-10

decreased during the induction periods and increased during the remission periods. Conclusions During the induction of

chronic UC in mice, the symptoms of hematochezia and systemic inflammatory reactions gradually increased, and the mice

showed an increase in tolerance and ability to resist mortality, weight loss, and histopathological injury to the colon. The

onset and remission of colonic histopathological damage lags behind symptomatic changes, and there is a gradual shift in

colonic inflammation to a pattern dominated by polymorphonuclear neutrophils (PMN) activation.
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ulcerative colitis; chronic model; dextran sulfate sodium; cytokines; neutrophil
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Bz e 45 i 4 (ulcerative colitis, UC) J& — Flr i
PRLAS B3 1% 0 P =1 4 e 2 M 30 8 E MR o, g 78 2 B
Wl EW S E MBI T 2, DUER RS R
GG N RE WO I S RE AR Oy I R R B, UC
(95 R L& S ML o A BH i, R Z 98N T ee 5
WAL G e IR BRI R 0 R e i ZK AL M i
RRERIMA L, UC RE KM SRR, 25
TBIT TS LAGE 3 R0 4 47 22 i o, IR, VR 9T ROR IR
0 A2 D I S 5 Wi ek R 2 SR AR s 4 I 45 R 1Y
K, BHET UCIRYTROR A e KUK 22 38 2ot i PR A
A N A S A A G T BT AT
UTAE SR, Ko i PR WL 58 K 3, 405 1 A 42 R A 5 i
RN SRR A 45 R AR L, 5 UC 19 R 5E 1 2 B Fl &2
KR A S A OC B, HA W98 ek 2 20T
AN PR e S R HE  itsh, REIR T A &
PR | 24 45 i 37 0 2 0 VA A A s D) R
FERAMER S Z B R LT . R, ERH
fEAR 5 UC Im ARAE R N BE T 2 BOIR 28 19 3 28 ¢ Bk
LRSS K I G5 R 0 G & A TR IR AWE ST . A
SEEAE /I BRI 2R T A 5RO B R 4N ( dextran
sulfate sodium ,DSS) AL UC KAE-Z 8B
R TEME M UC /Y B AR SERR h WL AN 43 T A [m] B
() 852 /0N BRU 0 16 20 BBE L 45 W R E RN 2 20 B 45
FIIMLE FE 5 /Bt 2 4l L PR 57K 7 1) 30 25 A8 AE G BE

1 #eFEE
1.1 XIezhY

SPF % ¥ C57BL/6J /NEL 102 H,6~8 JE#5,
(22+2) g, Mg [ Hr DUAR (dbnt) 2B R A7 R 2 F
[SCXK(51)2019-0010], Fr A sh¥sr M3 T =
PRy R A S g s W) b L B W B [ SYXK ()
K2022- 0004 ], 4 K¢ B 12 h, A %18 & 45% ~
55% ABEREE 20~25 C, B 8 ROK . LI 4%
TER R & = h R 25 R 3 S g v L
T2 A B A% (R-062022064 ) , 52 56 3o #2 rh X} 3 9
HAE 3R JFE N 25T N TE B O A
1.2 FERFENHE

DSS, M. W. =36000-50000( MP Biomedicals 2
), 5 :160110) ;38 A &Y 4H 27 [ 2 Wk ( Biosharp, it
2. BL539A ); /N B MPO ELISA it % &
(MULTISCIENCES, #t 5 : A213330351) ; A4 g/ &
(IL)-6 (it 5 : MM-0163M1) | IL-18 (4t & : MM-
0040M1) IL-10( 4t 5 : MM-0176M1) IL-17A (#t 5.
MM-0759M1) | Jif 83 IR € K - (TNF ) - (41t 55 : MM-
0132M1) Fi % 4k 4 K H - ( TGF ) -B (it 5 : MM-
0689M 1) ELISA 57 & 1 H B fe 4= W B A R A
Al o e HUR IR ZH U X ( Servicebio, KZ-IT1-F) ; 7]
P IR )X (SCLOGEX, SCI-VS (MX-S) ) ; 1H i ik &
ACCH N A 88 A BR 2 /), THZ-82A ) 5 i b AY
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(Tecan, SPARKIOM ) ; % | & > #l ( Servicebio,
DI1008E) ; % i 94 218 R 48 (IR YT A= s B A R
/N )L, SQS-1000) 5 BRI VK FE (P8 BR K /R BHE (h
EDARAHA)
1.3 XWH*
1.3.1 DSSifS/NE 18 UC K

2.5% DSS VWA HIK A 5 d 288 H IR %
g UC B8 C57BL/6J M /N BRUAE 102 1,
SENPEMEFE 1R AR 12 h ANEEOK G, 5 B HL 4
7 d0,d10,d20 1 d30 IE H 4, X AL B ] R 2R
0.10.20 130 K, %41 6 H;d5.d10.d15,d20,d25
F1d30 FBE A2, %N BB B[R] SR A5 510,15 .20 .25
30 K, B4 13 H, SEWIFH S RIEHAH 0 K,
FA5 0 KIFUG, IE & 4145 T4tk A 21 3 R W 45 7
47K B 2. 5% DSS W . B4 4 | A5 S S
M) LI 1

1.3.2 /NE— R LW ER B DAL 3F- 43

SCE A, B H M e R RAE g R T
0 R RICR S R SR AE RS O, AR DAL IF 433 (36 1) X
N BRAR TR R M bR R ot E AT 94, DAL= (R
T B A3 B0 R MR 43 B 0l 1 4 8K /3
1.3.3 Iyl M 4 BURE AR 4

A FER A 0 KB 5 R B 10 KB 15
K20 KV 25 KA 30 K, W%/ B — M1 ol
2h )5, IRHER M T EP &, wiEFHEZ 1 h, T 4
°C 3000 r/min 2.0 15 min, W4 I 2 M IE, 43,
~80 CUKAITRAE#5 H o J5 FH B 00 ME 15 b B8 /18 L, 4T
T MM TT 2 E I B B B 45 5, i Te
A bR AR B IE S 45 1 R 5 B BGE AT T i E
WAL 0.5~1 em WE5HAL FE T 4% 2R
B B 25 8 W, e T A 25 T A 200 W vh il g
52 HFF I, AE WA 1Y AR R K Aok i 8 A Ve T

B 1 shordl GG AR S Ok e

Figure 1 Animal grouping, modeling cycle and sampling time

£ 1 DAIVES
Table 1 DAI scoring

Ay RE TR/ % RAE AR

Score  Body weight loss Feces status

A i 17 3L
Bloody stools

. , i i
Normal Negative
1 s i () e
Loose stools () Positive (%)
5 s_10 i i (+) Fﬂ‘fff(+)
Loose stools (+) Positive (+)
\ ois Hict Bt (++)
Mucous stool Positive (++)
" PIHRIILAE (>++)
4 >15 KR Hematochezia with
Watery stool

naked eyes (>++)
T KA PR (2R IRTRAE T 5 KA 8D+ ROR TR AE 2 K41 ) 48
I B0 (2878 B 29 AT DUAGE AL, + 275 A ] L i3k, ++ R8I iR £,
>++FRR KAL) o

Note. Feces status (“+” indicates that loose stool contains less water,

“+” indicates that loose stool contains more water). Bloody stools ( “+”
indicating faint blood in stool, “ +” indicating visible blood, *“++7”
indicating more blood, “>++" indicating a large amount of blood in the

stool ) .

e, FHUE 2R WO T K 53 J5 e B8 22 -80 °C vKAH R A7
B I A8 /N B LT A i AR L IC ok, ARE AR S
AT 1 LB R R O 48 48 55
1.3.4 451 % BLAL 20 0) R VB BT 4

4% Z W [ 58 A, LM (B K
YR HE e, BN WS R b 4 i 2 IE 4 4
T 00 I #c 25 I s LA LU0 v F 40 3R (3R 2) i

P4
135 SRR g P B kR

JH Tt BB £ 92 W BFE ( ELISA ) 32k A Y0 4% A5 70 26 /)~ il
il 4l MPO & 5 K I 3 45 i 41 20 TL-6,
IL-18 .IL-10 . IL-17A [ TNF-o 1 TGF-B 7K,

1.4 SZitFEHZE

SR R A SPSS 25.0 47 43 b Ab B, DL
PR ebrfE 22 (x2s) Ron o ¢ K FH T R4 H) L 32,
LR U7 22 40 At (ANOVA) HI T Z A [\ L, P<
0.05 h 2R HAG I E XL,
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2 R

2.1 /IR UCHEEBER
2.1.1 /NEIETIEN

FESZER S 1 JE T, d10 B A 20 /N BT 58 7 R 9
REFET: 1 H,d30 BRI /N BT 55 10 RIET 1
HOoBI 5 2 J8, d20 BB 755 16 RAET: 1
R 3 R IC/INRSET .
2.1.2 /NEUEEAZL

TESCU I EE 1 A, 457 DSS 5 d J5 , ARV /)
BRI 4 T JF I B R R, O W E R T IE R A (P <
0.001), BEARAH/NFAKRETH 7 REZERMIK, Z5
S S IEIDA ey A A i U S I N W R N Y
16 KRR T K52 20 1K 150 3 A, /b B
T NS 24 RIFUG 2218 T %, 255 28 K 2 5 AL
1B, Z J5 320 ] F, fEATS S 35 AR T GE 5 4/ B 4R
H(P<0.05,2),

2.1.3 DAI ¥4

AR 455 /N B A i 9 A A8 A R R il R A AT
DAL 4y, 3 AT UL, A% 2 R IR B SL K250,
IR A /N B DAL 143 & 3 & T 1E % 41 (P<0.01) .
16 3 ANE S W b BRI 4 DAT PE4M 4 78 45 T DSS
WG IS5 ROH S RH 15 K525 K) k8 i
o I RS, B AR K S 5 d (5 10 R,
5520 K ,55 30 K) J5 M= AR (E 3A) 3 A4 F
BIREAC L o 70% 5 H d5 . d15 Fi d25 #5578 2 /)N )
DAT T2 2 Hy A P R A8 155 0 3 50 44 B, 24k 2 ~
305 MR N RE N BN B G R HERS IR R
B /L, d10,d20 A1 d30 #7845 /) Bl DAT 3228 i K
AR PP A48 B, 2958 1~2 43 {5 i FVA B R B A
UL CE 3B) o 53 4h, Bt A5 700 g a0 e, 78 3 AN JR b
/N B B I A5 B TR FEES 1 R,
BUESS 4~7 KB M, 56 5 REERZ (8 H) 78
552 JAE, NERAESS 12~ 18 K IRl , 275 15 KA

F 2 SHALEIT S
Table 2 Histological grading of colitis
Wy RAETE L I 1 RAE R SN R THT AR i AL TR IE (A RAE )
Score Extent of inflammation Crypt damage Inflammation depth Inflammatory infiltration area Depth of lesion ( non-inflammatory )
0 ¥ Jc J 0 I
None None None None
& A iR A TR B = . Hil 2
~ ‘0
Slight inflammation Low crypt deformation Mucosal layer Mucosal layer
5 B AR s R B BT 2 119 ~ 25% BT 2
0 ~ 0
Minor ulcer Medium crypt deformation ~ Submucous laye Submucous laye
5 Uiki 287 1R K- B 85 AR T MUZ 26% ~ 50% U2 B 4 P2
0 ~ 0
Obvious ulcer High crypt deformation Muscular layer Muscular layer and serosa layer
T 55 o Gk
4 / I GR Bag iR / 51% ~100% /

Entire crypt and epithelium lost

TE A AN [R]85 21/ RO R AL 5 B2 1E 3 20 R AL 20 /) B B R R ARS8, 5 dO IE W AL, © P<0.05, ™ P<0.01,

& 2

N AR (5+s,n=18~70)

Note. A, Weight changes of mice in different time points. B, Overall changes of body weight in Control group and Model group. Compared with dO

Control group, * P<0.05, ™ P<0.01.

Figure 2 Body weights change of mice
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2 (10 H) 7658 3 A, /NRZESS 22~26 K B fiE
I, 565 23~25 R e (12 H) (K 3C),
2.1.4 KA4/NREE K EA L

B 5206 Y HEA T, E /N B 45 I K A 218
MK HE RS 30 K, 5 d0 IEH AL, 758
BEMZER(E4) 3 MBI, NRE K E
AR RN 25T DSS WG ik (55 5 K5 15
K25 R) B KK — & BREWRE (5 10

KE 20 K58 30 K)  HIR 2 B0 W 4K
2,15 /NBUNESS 95 £

MUEAS 45 K0, 4% I T A5 1E 5 /)y B3 JIE 25 415 %
TR FENEZE S (B SA 5C 5E) 545 T DSS Ja , /MU
FRECCER 10 K, 55 15 K, 4 20 KAGE 25 K) it
B3 15 K, 55 20 RAEE 25 K) M 48 B (5 15
K520 K) B E T E (P<0.05,8 5B.5D.5F) , H
Wit 57 35 ST [ ) S A BRRR 2 1 T (181 SD) 6

TE: A:DALPESr s B A9 A DAL PP 43 (9 1 T T Fig | Mol K 455 B0 37 435 C B /D BUBCRE . 55 dO IE R 4EA Ik, © P<0.05, ™ P<0.01,

* P<0.001,

B 3 DAI4r(x+s,n=18~70)

Note. A, DAI scoring. B, Body weight loss, feces status and bloody stools which constitute DAI score. C, Number of mice with blood in stool.

Compared with dO Control group, * P<0.05, ** P<0.01, **" P<0.001.

Figure 3 DAI scoring

TE AR IEH AL IR B A BRI 25 i K s C A BERI A 25 I (R R IE . 5 dO IE W AR L, " P<0.05, ™ P<0.01;5 d15 BEAIALAA 1L,

#P<0.05,

B4 /NEEHRKE(x£s,n=6~12)

Note. A, Colon lengths of control groups. B, Colon lengths of model groups. C, Representative images of colonic and colonic segments in each model

group. Compared with dO Control group, * P<0.05, ** P<0.01. Compared with d15 Model group, *P<0. 05.

Figure 4 Colon lengths of mice
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2.2 IMNREBHARAREETH

A AU B 2R W 2% & TR, IE R /N RS I 4 4R L
B o B AR . RS 1 R Z DSS il S 4
IS [ A J2 0] DK e R 4T R AR L 40 IR
CEGE R RS R T W g R (S T
KR R AR T K R, b e R AR A0 A 0 s
(10 R5% 5 RMI) . 75 2 HW, 45 7 DSS
Vo VRNV ER T K 30 1) s BB 45 I B BB AR Ak, FE R 3
JEVIBT, 5 345 493 42 52 DSS il s B N, R
20 2 T VR T L A R R 2 B Nk
RN b B K M B A5 A 00 O (26 25 R 548 20 K AH
Fo) BB AR R K G, B R B A R (P<
0.05,%% 30 R 5% 25 XAHLL) (B 6A~6C), 3 4
JE R R R KIS S d, 2 800 BAE AR F 2
FEAG LB 29 16% .
2.3 INREBAL MPO EETK

FESE 1 JEIA, 457 DSS J&5 , /N B2 A 41 21 MPO
THDEFE(P<0.01,%% 5 X550 XAHI) , #H
e K G S AR R B (AT 5 T EH /NEL (P
<0.05,%% 10 R 55 0 KAL) ;725 2 MM, 57
DSS J& , MPO & it 4k 22 BEAIC, 5745 R Tk F K 5 6 9
WAL, 7S 3 M, 44T DSS J5,MPO % & B ¥

FHiE (P<0.05,%5 25 K 5% 20 KAHLL) , B4 ik
FHK G A BEARE S8 A5 & T 1E % /L (P <0. 05, 25
30 K550 XAHE) (B 7).
2.4 NROFPHEBEFEL

NS5 K - g TR i E I N o W 1 Rl 1 O
1B .IL-6 IL-17A \TNF-o . IL-10 Hl TGF-B 7K 25 1.,
TESE 1A IL-18 (151 8A) & R R R # IR TES
10 KR 2 e fll5 FrEeTh s 255 30 K W3 & T IE R
2 (P<0.05,%5 30 K54 0 KAHL) . 1M h 1L-6
(14 8B) I TL-17A (5] 8C) & &t Fifi 52 50 1) i Jig 28 ¥
F 5, d20 d25 F1 d30 AR G T OE R 4 (P<
0.05,%5 20 K .55 25 R .5 30 R5% 0 XAML).
1E3ANES WA, AT DSS W S d Jm, I3
TNF-o (5] 8D) & ¥ 8 3 & F 1E % 41 (P<0.05, 5
5K VB 15 KB 25 REH 0 R, B4 ik i
KIGH FRERaH, 2900 45 A B % T 1E % /DR
(P<0.05,5530 X540 KAL) . IL-10( & 8E) &%
HTES 1 FWZ T DSS 5 d 5 i R R (P<0. 05,4
SKREH O RMIL) , HHNIRHKS dFBERT
IEH 41 (P<0.05,%5 10 R 5% 0 KAL) ;7658 2 Al
55 3 JAI, DSS 5 5 J5 T, 54 S AR T K S BEAIG .
TGF-B (&l 8F) & &t N SC 560 JF g 55 15 K% 12 I

T A IE W TR B A B PR C & IEH IR EG D A R IR S E & IE W A B R EG P AR A B 8. 5 d0 IEHW A

F, *P<0.05, ™ P<0.01,

5 /R 5 B0 HE (25 ,n=6~12)

Note. A, Liver index of control groups. B, liver index of model groups. C, Spleen index of control groups. D, Spleen index of model groups. E,

Renal index of control groups. F, Renal index of model groups. Compared with dO Control group, “ P<0.05, ** P<0.0l.

Figure 5 Comparison of organ indexs in mice
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A NRSE AL HE R ORRE B~ CNREHALURBITA. 5 d0 EWAME, P<0.05, “ P<0.01;15 d25 ERMA M, “P
<0.05,

B 6 /NEEEmAES R (22s,n=8)
Note. A, Representative images of hematoxylin and eosin (HE) staining in the colon tissues. B~ C, Histological score. Compared with dO Control group,
* P<0.05, ** P<0.01. Compared with d25 Model group, * P<0. 05.

Figure 6 Histological changes in the colon tissues in mice

Th AR5 2 FEE O K A JS AT R ek 764 3
W IR TR R 30 KB ES T ERM (P<
0.01),
2.5 IINREBALPMABEFETL

153 A S /N BLAE F TNF-o KT 6 B
A A, RO R R o 1E5 1 JE I IL-1B 76 T
WA S 55 TS (P<0.05, 1 9A 45 10 K 1556
5 KAL) 1R 2 H,DSS S )G JL-1B IK - & W5 do IEW AL, T P<0.05, ¥ P<0.01;5 d20 7% 41 40
ST (P<0. 01,55 15 K555 10 KAL) , B #H N b, *P<0.05.
WK R T 5 {758 3 801, IL-1B /K 772 7 BT NBAIRAL NP G AL (v n =7 - 12)
TH T g A o 5 IR L W 0 5 IL-6( Note. Compared with dO Control group, *P<0.05, ** P<0.0l.
9B) /K7 DSS i 5 d /5 W EFF & (P<0.05,55 5
T4 0 KAL) M5 5 TR, 25 20 K57

Compared with d20 Model group, *P<0. 05.

Figure 7 Changes of MPO content in colon tissue of mice
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.5 do IER ML, * P<0.05, ™ P<0.01;5 d5 #EIZHAM 1L, “P<0.05, ““P<0.01;15 d10 BRI AL, * P<0.05, * P<0.01;5 d15
BRI, *P<0.05,

8 /N H 40 ML 7 K SF (225 ,n=6~10)
Note. Compared with d0 Control group, * P<0.05, ** P<0.01. Compared with d5 Model group, “P<0.05, ““P<0.01. Compared with d10
Model group, ° P<0.05, * P<0.01. Compared with d15 Model group, *P<0. 05.

Figure 8 Levels of inflammatory cytokines in serum in mice

T A0 EWALMLL, " P<0.05;5 d5 BIRI4LA I, P<0.05, ““P<0.01; 5 d10 A4 ALk, * P<0.01;5 d15 AL, *P<
0.05; 5 d25 BRI A 1, “ P<0. 05,

B9 /NS AL P K (x2s,n=6~10)
Note. Compared with dO Control group, * P<0.05. Compared with d5 Model group, £P<0.05, “*P<0.01. Compared with d10 Model group,
% P<0.01. Compared with d15 Model group, *P<0.05. Compared with d25 Model group, *P<0. 05.

Figure 9 Levels of inflammatory cytokines in colon tissue in mice

8, 7255 3 A TE W A2 4k o TL-17A (I8 9C) K-F7E JAI, IL-10( [ 9D ) & 8 3R 8L i 78 S 0 eI W 2 30
SCHRET 2 DA RS 1S KA LTS A5 2 A This, d5.d15,d25 #EA A4 B R TIER 4 (P<
WA RRDK IR BH T, 24 25 REFMTIER  0.05,5 5 K 380 15 X 5 25 K55 0 RMfitL) , =
41(P<0.05,55 25 K555 0 RAHIL) . 73 MiER SLEWARSEFRALREES
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3 itig

DSS 75 5 i PRI fij 8 A 4 | o R A L S 00 Y
B 5 A UC @ B ML S 3 mi gz ™
DSS #9701 e 0L T FE) 00 AT MR R S H B L
M PE UC BiIE S L 1% ~3% DSS i H ok A
WH L ESES~T d JG U IR K k2R 3% 5~ 14 d,
A 3~5 SRR R e 4 B g . AR S A R
HAWF o 2, JE S Ak UC BERY, DSS [ iy i i
AR THEE L FEWSK R, 5 d DSS R
+5~T d GRJAAK” N 1A E L, AEER 3 A JE 0% 518
P UC, DSS ¥ W F i1 Ak T 75 S 0, o 46 T K
JG PRSI, S B R 0 K, R — A A )
ARG ES AR REE AR o IR, A% 52 86 45 4 SC ik 2
KA ST R E R, 2. 5% DSS VR A i S
d, R ali kS S d, 3 A,

TEVE St e eh /N BU7E 5 S 00 B Ak i R
I R R i BR 42 , BE AK 01J 1A TE 5% i I T
UG Y WA O L AT A U A L. R, 45
K 4 I G 3 B S 0 R 8 R R A%
TESF 2 A, /N UG 5 3 B2 (LA DAL iR ) 1R T°45
1 S0 K 7 B i, FLAE T SR AR, 4 000 AT i 5 /0 B
X DSS P T —E T ZRE A K. FEHE 3 EI, /N
B bR 0 L B TR . M AR DAT B 43 ) f
ARIFAMTE 3 A JE 1 5 6 00, L 28 i 30 485w AT o 52 &
PR AEL/IN BUAE 5 5 300 10 9068 £ P 6] 52 38 41 11
G /N BRECRE B T % . A R 7RSS 2 A
3 T, /N AR T AR T 40 46 DAT 34 BT 5 L R
BUNTH5 1 A, R f ol L, IR R
A ARG i TR o [ T, 3 s Bt 2 5 5 10 R, R A (B
L A R fE /N R A A X i S 1 T 52
IR 52 ik 732 W 384 58, 5 36 7 W6 A1 154 96 T 3R 1 45 i
20 2955 B 4% 28 10 ML A — B

UC /> B2 i 4 206 B0 00 05 7 3 1 5 1 T 9036
ST AR s 265 2 R 0000 B A
16 BRI T 5 s 7R 55 3 JR 0 5 S0 R B o
P 75 2% i 0 T R 42 28 4R A1, 3 B i X DSS i B 11
Y S5 T 52 0 26 37 04 O 1 W 2 BB T . 5 R IR
A6 L1550 AR G, 225 I 2 205 B4 405 2% B 7 I ) L
JG  TEASAR R BE /N TG % 4R R 7E 18 UC R A,
2 21 2 2% ffp AR S T R 8 Ak, T 9 I PR WL EE
I PR % i L V9 5 % i 14 BB AT A O 40% SR % i
B BEVE M, AR S AR E S SRS R K

HA R B, R R A R R T B bR
il 1 RV S 000 475 17 T O 4 . B
F RO 7E AL SR BRI P 0 T R R
Y S 12 B s 45 A0, L 5 400 403 T 43 7 4L 5 B 2
PSP BT o5 LT S T K, 5 1 K 5 A
GimT e 41 R B I B R, Bass 45 1k
AE J AEAE T b K 55 T oA 14 v M R 4 i ( PMIN )
WL A B B R & &, MPO %l PMN
P R R R AL B RR A, R A g Al R e
PMN A5G 46 E (9 7 f L AR SCEe R B, 45
ZH 41 MPO £ 55 Ab A 52 B MR (R U5 T R 2
(R RRAE L 5 45 T 2 800 B 05, Jt DR I g 4 g 46
195 69 78 A 5 — B, % 52 B 4L 202 2 i 17 LA B S
2 R AR A5 F1 PMIN 35831 438 S £ %2 H A5

I R WLZE S B, UC (B 3% 7 3% il B % JIF 5 A
MRS 98T T RE S BONE B AR L B S 1
5, /N EURF A % 2 T K b 78 a8 A o Horr,
o BOR A S U B AT R 8 1 TF 3R OR DL AR 15 35 i
I [ 4 B b S RE RV I AR 4 /90 46 TR 4 ik
() 75 fL EIE T 3% — 5, {48 7 IL-1B IL-6  TNF-«
1 IL-17A 5 408 10 % A R SR B U0 AE G, H A T} o
R AL B bRE " IL-10 F1 TGF-B /£ K
04 40 M N T, 32 B R Treg %5 40 Mg 7 AR, W40 4
Th17 404346 " 0 76 3 A, UC /N B v
TNF-o 7K 765 S 1 FH 5 % A S A1, A e e 5
DAT A5 { AR AR, 28 5200 405 ST 25 1 1 3 4, H Ho Ak
fi 46 P 1L-6  IL-1B 1 IL-17A & B 3 4 49 i HL 1%
AR A . 85 1A 2 EIN BUIRLYS TL-10 7K P
R US, 0AES WL BB S B 48 9 A
K, ZE ST 45 O AR T IE 4L, R 1L-10 K
T 5 AN HE LG 0 7 5 0 S, R R S EOPLIAR AR 4/
100 58 S 7 IR 245 7 W 17 A S AR 2 4 L TR T R A
M3 TCF-B A ik 7E 55 3 W45 7 2% LA, 4fk )
B 5518 M A E I 1 4 A Al i i A 5610

5 I3 P AR A A [ 4 S, 45 1 4L 4 R TNF-
o KEAE 3 AR P Of TG B Al (S5 R R BR)
BEAN , 450t IL-18 IL-6 1 IL-17A £ &k 5 38 90 78
SOV (55 1 ) R T B T 7E 1
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Visual analysis of the role of neutrophils in diabetes based on CiteSpace
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Tianjing 300453. 4. Hunan Province Academy of Chinese Medicine, Changsha 410031)

[ Abstract]  Objective This aim of this review was to clarify the role of neutrophils in diabetes by summarizing the
characterization studies, potential trends, and research hotspots relating to neutrophils in the diabetes research field.

Methods 2998 relevant studies on neutrophils in the diabetes research field indexed in Web of Science from 2010 to 2023
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were retrieved, and a visual analysis of the relevant literature was conducted using CiteSpace 6. 1. R6. Results Since
2012, the number of publications on this topic has grown rapidly. Bayat Mohammad, Liu Tong, Amini Abdollah, and
Zhang Rui are high-yield authors, with seven related articles published. China and Shanghai Jiao Tong University are the
country and institution with the most published papers. The most influential journal in this field is “ Nature Medicine”.
Literature co-citation analysis of topics related to diabetes showed that the greatest focus is currently on “extracellular trap”
and “ COVID-19 patient”. Co-occurrence analysis, clustering analysis, and keyword burst analysis indicated that
“lymphocyte ratio” (13.08) and “ neutrophil extracellular trap” (7.2) are the most researched topics in the field of
neutrophils and diabetes. Literature in this field mainly focuses on “ myocardial infarction”, “endothelial”, “oxidative

stress” , and “apoptosis”. Conclusions This article highlights the evolving trends in research into neutrophils in the
diabetes field using CiteSpace, providing new insights for researchers aiming to conduct research in this area.
[ Keywords]

diabetes; neutrophils; bibliometrics analysis; CiteSpace
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Figure 4 Neutrophil research in the field of diabetes in the WOSCC database from 2010 to 2023
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Figure 5 Network analysis of neutrophils in the field of diabetes in the WOSCC database from 2010 to 2023
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Note. Size and thickness of the nodes quoted represent the frequency and level of citation.

Figure 6 Network analysis of neutrophil literature in the field of diabetes in the WOSCC database from 2010 to 2023
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Table 2 Knowledge-based papers on neutrophils in the field of diabetes
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Table 3 References of the knowledge base papers on neutrophils in the field of diabetes corresponding to cluster #2 extracellular
trap ( Coverage=10% )
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Figure 7 Co-occurrence analysis of neutrophils in the field of diabetes in the WOSCC database from 2010 to 2023
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Table 4 High-frequency keywords of neutrophils in the
field of diabetes ( counts=30)
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Figure 8 Keyword cluster network diagram
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Figure 10 Schematic diagram of research content
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Construction and application of patient-derived pancreatic tumor
organoid model

LI Peng'?, HUANG Minli"*, TAN Dengxu’, ZHANG Caiqin®, ZHANG Yongbin', SHI Changhong’"
(1. Animal Laboratory Center, Guangzhou University of Chinese Medicine, Guangzhou 510405, China.
2. Laboratory Animal Center, the Fourth Military Medical University, Xi’an 710032)

[ Abstract ] Objective  To construct a patient-derived pancreatic tumor organoid ( PDO) and evaluate its
effectiveness. Methods We collected fresh surgical specimens from pancreatic cancer patients for PDO culture and
compared the pathological and genetic characteristics of the PDO model with those of primary tumors. The PDO model was
used to evaluate the efficacy of clinical chemotherapy drugs, and the effectiveness of the model was assessed. Results A
PDO model of pancreatic cancer was successfully established. Histomorphological analysis indicated that the PDO model
maintained the basic pathological characteristics of the primary tumor. Whole-exon sequencing showed that both the
organoids and original tumor tissue remained consistent in their gene mutation type and characteristics. Drug screening tests
revealed that the PDO model had good sensitivity to gemcitabine and irinotecan. Conclusions A pancreatic cancer PDO
was successfully constructed that reflected the histological and genetic characteristics of the original tumor. The model was
shown to be effective for drug sensitivity experiments in vitro and is expected to have implications for precision medicine
assays.

[ Keywords] pancreatic cancer; organoid; drug screening; precision treatment
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TE AR FLS 48 h S AWK B C R BT HAE M PL AU P3ACAY WIS 45 52 D VB - A5 100 & I3 B 4 0 S 28 1 J e ) & 2Kk 5 4 4 5

F 29072 h e 28 a BR A SEH 3D 45,

Bl RAaEuHE

Note. A, Bright field image of the tumor tissue in this case 48 hours after processing. B/C, Bright field results of the P1 and P3 generations after organoid

construction. D/E, Generations and resuscitation operations can cause the organoids to lose their structure in a short period of time. F, After 72 hours of

resuscitation, the organoids have regained their complete 3D structure.

Figure 1 Photomicrographs of PDO

2 ARSI PDO Y HE J% 0 1 40 92 4 4k Ye £

Figure 2 HE staining and Immunohistochemical staining of pancreatic cancer tissue and PDO
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T A 7E SNV o J5UIR i IR 20 20 28 25 B 8 00 X 48 1 2 ARURI LU 49 5 B JE R 21 ZURI S 2% B A JIE A DG B B SE R ) 3R ik
B3 BRI LSS TR SR A Y S AR AR
Note. A, Types and proportion of base pair replacement in the original tumor tissue and organoids in SNV. B, Expression of cancer-related driving genes

in primitive tissues and organoids.

Figure 3 Mutation characteristics of pancreatic cancer tissues and PDO

T4 SRRl e B AR B 72 b J L 3f 5 CellTiter-Glo I 5E 2 ML I 1, P46 45 53 bR kA D9 55 DMSO Ak B A X BEAH ML . 45 Bodl i AR 3 4>

A 1
B 4 JEMRE PDO 1Y 25 %) iU
Note. After treatment with various concentrations for 72 hours, cell viability was measured using CellTiter-Glo and the results were normalized to

control cells treated with DMSO. Each date point represents the mean of the three replicas.

Figure 4 Drug sensitivity of PDO in pancreatic cancer
T A 3 53 0l ik B 85% 87% (18] 4E) s, R A I RGP TG A B OROME R, ST A i
3 it F18 ek A T ASS 28 0 00 i it g 6L 2 ) 245 R |
= SR AT A T T A B R, PDO B
Jige Ji S A R R R — b B AT e R S P Y S VR BUAE S A1 AT 53¢ 09 I PR A RS 1Y 45 2 g H o AR I
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Neuro-pathological study of intrathalamic neurovirulence test of poliomyelitis

vaccine in rhesus macaques

YU Pin, XU Yanfeng, HAN Yunlin, ZHAO Wenjie, QIN Chuan "
(Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences & Comparative Medicine Center, Peking Union

Medical College, Key Laboratory of Human Disease Comparative Medicine, Ministry of Health, Beijing 100021, China)

[ Abstract] Objective To study the effect and pathological mechanisms of the neuro-immune response to viral
encephalomyelitis caused by virulence reversion following the intrathalamic neurovirulence test for poliomyelitis vaccine in
rhesus macaques. Methods Stock solutions ( =7000 lgCCID,;/L) of inactivated polio vaccines ( Vero cells) of type I,
type II, and type III Sabin strains and 10”' dilution of each type of polio vaccine were given to macaques, which were
subjected to a intrathalamic neurovirulence test. Using immunohistochemical method, the pathological changes caused by
polio, as determined by the distribution of CD155 and CD4" receptor T lymphocytes, CD20" B lymphocytes, and CD68"
microglia, were detected. Results Lesions were observed on the virulence-reverted polio cases. Inflammatory cell
infiltration, neuronal degeneration and necrosis, satellite phenomena, perivascular cuffing, and glial cell proliferation were

observed in the spinal cord. The inflammatory cells in the perivascular cuffing and proliferative glial nodules were mainly
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CD4"T lymphocytes, CD20"B lymphocytes, and CD68" microglia. There was no significant difference in the distribution of

the poliovirus receptor CD155 in the neurons and glial cells of monkeys with and without polio, and no expression was

observed in their vascular endothelial cells. Conclusions

neurovirulence test is viral encephalomyelitis.

[ Keywords]

Polio caused by virulence reversion of the intrathalamic

poliomyelitis; vaccine; rhesus monkey; neurovirulence test; pathology
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Note. A, Pathologic changes of poliomyelitis, perivascular cuffing and glial cell hyperplasia. B~C, Focal magnifications of A, green arrow indicates
the neuronal necrosis, yellow arrow indicates perivascular cuffing. D, Pathologic changes of poliomyelitis neuronal necrosis and neuronophagia
phenomenon. E ~ F, Focal magnification of D, black arrow indicates neuronal necrosis and neuronophagia phenomenon, blue arrow indicates
neuronophagia phenomenon and “satellite” phenomenon. A and D were captured from spinal cords of two rhesus macaques with mild lesions
respectively.

Figure 1 Neural lesions of poliomyelitis by poliomyelitis vaccine neurotoxicity test( HE staining)
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Note. A, Pathologic changes of poliomyelitis, perivascular cuffing and glial cell hyperplasia. B~C, Focal magnification of A, green arrow indicates
neuronophagia phenomenon and “satellite” phenomenon , yellow arrow indicates perivascular cuffing.

Figure 2 Neural lesions by poliomyelitis vaccine neurotoxicity test in the spinal cord of rhesus macaque

A CDIS55 7E25 X B A A i 28 70 (2 60 3 Sk ) R4 28 J U 440 it v 22 38, 7 I P9 B2 A0 L v 522 B P (2t 8 0 3k ) 5 B s A T SR 6 A A
T8 T 240 A (207 3k ) i A Y CD155;5C: CD155 16 A i Rﬁx%&ﬂ’]ﬁmuﬂ] 2 T A28 e T 4 v 223K 5D C 1Y R B K, CD155 fE #li 42
E(iﬁnu%)*ﬂ%ﬁfl 26 JIE U 240 i v 3 3, I A P B AR R b R R B (LD BTk ) o A~ B A C~ D 43 i E BT R B 4545 1A R
B3 KT S W A BRI T CDI55 AEM S A U 19 43 A (e UMb = Y ()
Note. A, CDI55 expressed in neurons ( yellow arrow) and glial cells of normal spinal cord in non-poliomyelitis monkeys , yet in vascular endothelial
cells showed negative (green arrow). B, CD155 expressed in glial cells (red arrow) at the stitching position in the brain. C, CD155 expressed in
neurons and glial cells of spinal cord in poliomyelitis monkeys. D, Focal magnification of C, CD155 expressed in neurons ( green arrow) and glial
cells, yet in vascular endothelial cells showed negative (red arrow). A~B and C~D were captured from spinal cords of two rhesus macaques with
mild lesions, respectively.

Figure 3 Distribution of CD155 in the neural tissues of poliomyelitis vaccine neurotoxicity test (immunohistochemical staining)
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Note. A, CD3"T lymphocytes distributed in perivascular cuffing ( green arrow). B, CD3" T lymphocytes distributed in hyperplastic glial

nodule (yellow arrow). C, CD4" T lymphocytes distributed in lesions of poliomyelitis. D, Focal magnification of C, CD4" T lymphocytes

distributed in hyperplastic glial nodule ( yellow arrow). E, Focal magnification of C, CD4" T lymphocytes distributed in perivascular cuffing

(red arrow). F, CD8'T lymphocytes not observed.

Figure 4 Distribution of T lymphocytes by poliomyelitis vaccine neurotoxicity test in the spinal cord of rhesus macaque

(immunohistochemical staining)
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Note. A, CD20" B lymphocytes distributed in lesions of poliomyelitis.
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B, Focal magnification of A, CD20" B lymphocytes distributed in
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perivascular cuffing ( green arrow). C, CD68" microglial cells distributed in lesions of poliomyelitis. D, Focal magnification of C, CD68"

microglial cells distributed in perivascular cuffing (yellow arrow). A and C were captured from spinal cords of two rhesus macaques with mild

lesions, respectively.

Figure 5 Distribution of B lymphocytes and microglial cells by poliomyelitis vaccine neurotoxicity test
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Exploring the electrophysiological mechanisms of T-wave flattening
in electrocardiogram in the mouse model of chronic myocardial ischemia

WANG Zhaobo'", PAN Yi'", LIN Qian'*, ZHONG Juying’"
(1. First District of Cardiovascular Medicine, Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing 100700, China.
2. Experimental Research Center of China Academy of Chinese Medical Sciences, Beijing 100700 )

[ Abstract] Objective To establish a stable mouse model of chronic myocardial ischemia in coronary artery
disease and preliminarily elucidate the electrophysiological mechanisms of T-wave flattening under ischemic conditions.
Methods APOE™" mice were randomly divided into a model group and a lipid-lowering drug (LLD) group and subjected
to a high-fat diet for 3 months. C57BL/6J mice fed a normal diet were used as the control group. Electrocardiograms were
used to assess the mice before and after modeling, and cardiac perfusion was evaluated via nuclear PET/CT scans.
Hematoxylin-eosin and oil red O staining were employed to assess pathological atherosclerosis ( AS) plaque formation.
Mouse myocardial cells were isolated, and action potentials were recorded. Results After modeling, mice in the model

group exhibited a significant increase in cholesterol ( CHO) and low-density lipoprotein C ( LDL-C), along with the
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appearance of lipid plaques in the aorta. Lesions in the LLD group were noticeably reduced, and no plaques formed in the

control group. Myocardial nuclear scans revealed impaired blood perfusion in the hearts of the model group mice that was

significantly lower than that in the LLD and control groups. The electrocardiograms indicated a significant reduction in T/

QRS in both the model and LLD groups, with no significant changes observed in the control group. Myocardial cell action

potential recordings revealed an accelerated repolarization rate in the inner-layer myocardial cells under ischemia, and a

reduction in the inner-to-outer potential difference was identified as the primary electrophysiological mechanism underlying

T-wave flattening. Conclusions APOE™™ mice can be used to establish a model of chronic myocardial ischemia. The

increased repolarization rate of inner-layer myocardial cells is likely to be the main cause of T-wave flattening in

electrocardiograms under ischemic conditions.

[ Keywords)

coronary artery disease; chronic myocardial ischaemia; mouse electrocardiogram; T-wave flattening
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BE®TEAH, &% EZEHA Chigh density o (A4 B =4 19 H il =5 (triglyceride, TG)
lipoprotein, HDL-C) R ZF K T HAl. BRIELRIN  ZHRAKR, WHE L,
AR EAR T CHO LDL-C, [/ i 7t & 1 HDL-C K W20 7, BERE 2 /) B B Bl K B R Y

T H 2 AU L, Y P<0. 01 SRR A 1L, © P<0.05, ™ P<0.01,
1 i AgKF
Note. Compared with the control group, **P<0.01. Compared with the model group, * P<0.05, ** P<0.01.
Figure 1 Blood lipids

TE A TBNRTT O 3 3 RO S B A 32 3 ki s B 6 (HE S 2n) o B~ G EFOT 1 BB S 84 3 Ik iy AU N L. 5
25 UL 1L, P P<0. 05,7 P<0.01,% P<0. 001, " P<0. 0001 ; SRR ZH 4 1L, * P<0. 05, ** P<0.01, *** P<0.001,

B2 Bl koo i Al s B
Note. A, Pathological staining (HE and oil red) of the aortic opening, aortic valve and whole aorta. B~ G, Plaque area and percentage of aortic
opening, aortic valve and whole aorta. Compared with the control group, *P<0.05, *P<0.01, * P<0.001, **P<0.0001. Compared with the
model group, * P<0.05, " P<0.01, " P<0.001.

Figure 2 Pathology of atherosclerosis
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Note. Waveforms in the “AVL” lead are not obvious due to the direction of electrical conduction being perpendicular to this lead, and therefore were not

statistically analysed. A, ECG before and after molding in each group. B ~1, T/QRS and AT/QRS in each ECG lead before and after molding.

Comparing before and after molding, “P<0. 05, ““P<0.01. Compared with the control group, *P<0.05, *P<0.01. Compared with the model

group, " P<0.05, " P<0.01.

Figure 3 Electrocardiogram of mice
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Note. A, In contrast to the control and LLD group, the myocardium of the model group mice showed markedly reduced nuclide uptake and

concomitant perfusion deficits, which suggests that myocardial perfusion was impaired in the model group. B, 18F-FDG SUV. C, ATP

content. D~E, Correlation analysis shows a linear relationship between the amount of nuclide perfusion ( and myocardial ATP content) and

the degree of T-wave depression. Compared with the control group, *P<0.05, *P<0.01. Compared with the model group, * P<0.05, ** P

<0.01.

Figure 4 Myocardial nuclide-CT/PET and ATP content
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Note. A, Compared with the control group, the repolarisation rate of the inner cardiomyocytes was significantly higher in the model group,

whereas the difference in the outer myocardium was not significant. B~F, Potential difference formed by the inner and outer cardiomyocytes is the

main cause of T-wave generation, and this difference is greatest at the completion of the ventral myocardium of the outer layer (A) (A-A’),

which is also the highest value of the T-wave (P, ;). Compared with the control group, “P<0.05, * P<0.01.

Figure 5 Membrane potential of inner and outer cardiomyocytes
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aspergillosis drugs and mechanism studies. Methods Sixty SD rats were randomly divided into a normal control group;
cyclophosphamide control group, and cyclophosphamide +fungal infection low, medium, and high dose groups, with 12
animals in each group. General clinical observations were performed daily, and the serum levels of immunoglobulin (Ig) G
and IgM and galactomannan (GM) were detected by ELISA on the 3rd and 7th days of modeling. Simultaneously, the ratio
of CD4" and CD8" cells, content of white blood cells (WBCs) and neutrophils ( Neu) in peripheral blood, the Aspergillus
niger load in alveolar lavage, and morphological changes to rat lung tissue were observed. Results Rats in the
cyclophosphamide control and cyclophosphamide+fungal infection groups showed reduced voluntary activity and erect hair
after modeling, and rats in the cyclophosphamide +fungal infection group also had shortness of breath and audible wet
rhonchi in the lungs. Compared with the normal control group, rats in the cyclophosphamide control group showed
significant reductions in the levels of CD4", WBC, Neu, IgG, and IgM in the blood, and their proportion of CD8" cells
was significantly higher (P < 0.05, P <0.01). Compared with the cyclophosphamide control group, rats in the
cyclophosphamide+fungal infection medium- and high-dose groups had significantly reduced blood levels of IgG, IgM, and
CD4" cells (P<0.05, P<0.01) ; while the cyclophosphamide+fungal infection low-, medium-, and high-dose groups had
significantly reduced blood levels of WBC and Neu (P<0.05, P<0.01). Additionally, rats in the cyclophosphamide +
fungal infection medium- and high-dose groups had significantly increased blood CD8" cells ( P<0.05, P<0.01), Blood
GM levels and the alveolar lavage Aspergillus niger load were significantly increased in rats in the cyclophosphamide +
fungal infection low-, medium-, and high-dose groups compared with the cyclophosphamide control group (P<0.05, P<
0.01). The lung tissues of the cyclophosphamide+fungal infection low-, medium-, and high-dose groups showed mycelial
distribution and destruction of alveolar epithelium, increase of bronchial epithelial cup cells in the alveoli, and infiltration
of inflammatory cells, and the degree of lesions was positively correlated with the modeling dose. Conclusions In this
study, we used Aspergillus niger combined with cyclophosphamide immunosuppressant to construct a model of invasive
Aspergillus niger lung disease. The duration of the disease was positively correlated with the concentration of bacterial fluid
and modeling time, confirming that cellular immunity plays an important role in the pathogenesis of the disease. At the
same time, lg can also affect the development of invasive pulmonary aspergillosis, and it is speculated that the pathogenesis
may be related to the level of Ig produced by humoral immunity.

[ Keywords] invasive pulmonary aspergillosis; immunosuppression; humoral immunity; cellular immunity
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Phylogenetic tree of Samplel bacterial fluids to be tested
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Table 1 Effect of Aspergillus niger on serum IgG in immunosuppressed rats

e T ) 1gG/( mg/mL)
205 . )
. /(CFU/mL) D3 W D7
roups
P Bacterial dose Modeling D3 Modeling D7
% IR Y
E R RA / 13.260. 87 12. 68+0. 83
Normal control group
T B I Jie %o R 441 ,
. § k / 11.51£1.17° 10.31+0.63™
Cyclophosphamide control group
F 5 4
TR R 1x107 10. 56+0. 64 10. 28+0. 98
Low-dose group
B T i + L S ol
. o v it 4L ; " ‘
Cyclophosphamide + . 1x10 8.72+1.01 9.47+0.71

A . Medium-dose group
fungal infection

f= i

i it 1x10° 8. 60+0. 76" 8.32+0. 66*

High-dose group

VE S RHRALM H, T P<0.05, 77 P<0. 015 5 SRBERERE XS IRALA LG, P<0.05, " P<0.01,
Note. Compared with the normal control group, * P<0.05, ** P<0.01. Compared with the cyclophosphamide control group, *P<0.05, *P<0.01.
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AL D3 FIEE AR D7 PR Bt e o IR 2H R B A A I o D3 FIHEAEL D7 PR 15 M + F0 TR L L R R
CD4” 4 ffd HE {91 & 3 Fe A, CD8” 41 g b ) & 3 T v FLAT & i i CD4™ 41 D L 9] i 25 B AIG, CDS™ 4 H 1L
(P<0.05,P<0.01) ; 55 0 Pt frie X IR 2 LU 4, 36 A 123 Tt (P<0.05,P<0.01) .

2 R TR X S A R BT TeM A RZ I (x5 ,n=6)

Table 2 Effect of Aspergillus niger on serum IgM in immunosuppressed rats

M rvIJ PR [gM/( mg/mL)
ZH. J;
. g /(CFU/mL) #f D3 W D7
sroups
! Bacterial dose Modeling D3 Modeling D7
Dl R 4
1EH R S 4 / 1.20+0. 18 1.32+0. 06
Normal control group
TR Tl Tk e %of R 4L . N
P ] / 1.010.07 1.11£0.10
Cyclophosphamide control group
&4
TR R4l 1x10 0.94+0. 11 0.98=0. 18
Low-dose group
e+ T -
j o s it 41 5 , "
Cyclophosphamide + . 1x10 0.90+0. 10 0.89+0. 09
: K K Medium-dose group
fungal infection
o 70 R A
i i 1x10° 0. 84=0. 06" 0.85+0. 10"

High-dose group

VA IER X BRI, T P<0.05, 7 P<0. 01; S FRBEEE M AL LE, ©P<0.05, *P<0.01,
Note. Compared with the normal control group, * P<0.05, ™ P<0.01. Compared with the cyclophosphamide control group, *P<0.05. *P<0.01.

T3 R T X G R B 2 LT R R R (x£5,n=6)

Table 3  Effect of Aspergillus niger on GM in immunosuppressed rats

5 Y I3 2 FLH 8 K pE/ (pg/mL) GM
N /(CFU/mL) YK D3 R D7
roups
P Bacterial dose Modeling D3 Modeling D7
HOR RE 2
IE 33 A / 517.70+4.57 526.55+21. 67
Normal control group
T Tk e o] T £
H%MHU]““’H / 523.80=18. 12 512.45+12. 36
Cyclophosphamide control group
B ik 41
I 1x107 562. 8520. 29" 613.26+43. 21"
Low-dose group
R e+ 2L B0 o
. . o 3 2 s R o
Cyclophosphamide + . 1x10 563.33+17. 04 621.86+17.71
. . Medium-dose group
fungal infection
il
F i 1x10° 590.73+32. 31" 629.35+8. 89"
High-dose group
VE 5 IR BN A BRALA L, “P<0.05, "P<0.01,

Note. Compared with the cyclophosphamide control group, *P<0.05, *P<0.01.

R4 RIS G A K AN L CDA” 20D L ) SE I (xs,n=6)
Table 4 Effect of Aspergillus niger on the percentage of CD4" cells in the peripheral blood of immunosuppressed rats

o1 5] P CD4"/%
. /(CFU/mL) HHE D3 i D7
sroups
P Bacterial dose Modeling D3 Modeling D7
CHX R
A X)L / 73.5£3.6 70.9+1.7
Normal control group
AN X IR 4 .
??MH'E J / 66.8+4.4" 67.8+2.1"
Cyclophosphamide control group
K= 4
M) i 1 1x107 61.8+2.7 64.2+4.2
Low-dose group
PR IO e + 0 ] S .
AT B S Fh 7 k2 N . »
Cyclophosphamide + . 1x10 60.5+2.0 61.8+2.1
. . Medium-dose group
fungal infection
e 79 4
i 1x10° 59. 622, 7% 59.4£2. 9%

High-dose group

T IE R BALM L, P<0. 055 5 BRBEBEMG A BRALAR E, "P<0.05, " P<0.01,
Note. Compared with the normal control group, * P<0.05. Compared with the cyclophosphamide control group, *P<0.05, *P<0.01.
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RS R T S o K LA A af CD8” AN i L 5] Y S IR (x+s,n=6)

Table 5 Effect of Aspergillus niger on the percentage of CD8" cells in the peripheral blood of immunosuppressed rats

1 YL TR 7 i
A /(CFU/mL)
Groups

CD8" /%

Bacterial dose

D7
Modeling D7

R D3
Modeling D3

TE X IR 2

/
Normal control group
B W I Je o B 2 ,
Cyclophosphamide control group
IR0 4 21 1x107
Low-dose group
P 19 M+ L R S N
S w3 ik 4 s
Cyclophosphamide + . 1x10
) o Medium-dose group
fungal infection
i 7 20 1x10°

High-dose group

22.5+2.0 23.5:1.6
26.1+1.0™ 26.1£1.8"
28.7+3.5 28.4£2.3

31.9x1. 6" 29.7+2.0%
32.2+2. 8% 32.6+2.9"

T IE R BALM L, P<0.05, " P<0. 015 S5 ERBRBEME A B ALMIEL, “P<0.05, *P<0.01,
Note. Compared with the normal control group, * P<0.05, ** P<0.01. Compared with the cyclophosphamide control group, *P<0.05, *P<0.01.

2 Rt A R G s A ) R LS AL SR I CDAT L CD8” A Mg LE 19 i 22 4 (n=6)

Figure 2 Changes in the ratio of CD4" and CD8" cells in the peripheral blood of immunosuppressed rats infected with

Aspergillus niger

2.6 KRMPEME. FERNARBENTN

mk 6. %7 PR, HIER A EA L, 8 D3
FIEASE DT BRmE B e % B8 4R B 4 i A b ok 2
it G AR 38 2 FEAR (P <0. 05, P<0. 01) 5 55 21l 1t i
X B2 P, 3 4SS D3 MR Ok i + B B B AR b
F it 20 40 A SR B R AR, S R DT A B I e +
T YA b v R A A R P ok
it 24 B2 B S G ( P<0. 05, P<0.01) ,
2.7 KR EELERTHMBERATETN

e 8 KK 3 w5 1 & X A Eb 4 R BF
O Jiie X FE A L 35, A D3 R A D7 45k e 4 K B
JIt L R A v ot R T A A e 3 3 R (P <0.01)
AL A ] AL, TS D3 B IOk i + BT 1A U G v 7

T2 REBE D7 PR I e + 2 DR R e v R R o 4
Y R b i R T B Y T IR I+
B IR YL A ) & 2H ( P<0. 05, P<0.01) ,
2.8 XERMAREESETWL

WE 4 FrR BT WS IE 5 X5 IR AL B 6 ok e
Xof R 2l Wy i 9 A0 S R T M e T A B
IR DL S 5 Pl 9 Bl + L DR R IR L v R A
YA GRS TS 1x107 1x10° 1x10° CFU/mL
) I B TR TR, A5 IR e 4 Bl i 2 R &R
R 22 53 A RS ) AR B IR b B AR LIl A S i
It v PN SRS b B P IR 40 M Y 22 | 4% A i T 4
i AR, Lo e i A 3 A5 (] 1Y) 22 4 R 422 P TR VAR
EOER =R I S
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6 Sl g TR S e A ] O SRS A L A R B R A (R£s,n=6)
Table 6 Effect of Aspergillus niger on the number of WBC in peripheral blood of immunosuppressed rats

41 w1 Pe B P40 B B/ (10°/1) WBC
ZH J1
Crouns /(CFU/mL) i D3 D7
P Bacterial dose Modeling D3 Modeling D7
X R 4
E W IR / 6. 340, 84 6.410. 85
Normal control group
TRB o Jie xof HR 411 . .
. ' t / 3.65+0.58 " 4.75+1.38
Cyclophosphamide control group
e
At 1x10 .84+0.81" 2.24+0.78"
low-dose group
T W T M+ L R e ;
: - R s " "
Cyclophosphamide + . 1x10 1. 11+0. 38 1.74+0. 65
. N medium-dose group
fungal infection
T R A
i it 1x10° 0.7220. 15" 1.540. 60"

high-dose group
B SR XTI, ©P<0.05, ™ P<0.01; 5 ¥R B B4R AT e, * P<0. 01,

Note. Compared with the normal control group, * P<0.05, ** P<0.01. Compared with the cyclophosphamide control group, **P<0.01.

T R TR X S A 4 ] A B A JA] i P L AR K Y R IR (s ,n=6)

Table 7 Effect of Aspergillus niger on the number of Neu in peripheral blood of immunosuppressed rats

- e it P40 M 2 3K/ (10° /1) Neu
. o /(CFU/mL) WA D3 WA D7
roups
P Bacterial dose Modeling D3 Modeling D7
2 5t 1R 4]
IE 3 3R / 1.29+0. 19 1.46+0. 14
Normal control group
TRl T g o 241 - .
* . / 0. 18+0. 06 0.37+0. 09
Cyclophosphamide control group
SE=T
) i 1x107 0. 11£0. 09 0.17+0. 11*

Low-dose group

B T M+ L A e
G LR R 4L . )
Cyclophosphamide + 1x10 0.16+0. 18 0.16+0. 12

. . Medium-dose group
fungal infection

o 71 ek 2

, 1x10° 0.09+0. 08 0. 15+0. 06"
High-dose group

VEHIEWRHRAAH, " P<0. 015 5 IRBEBEME X IR 41M L, "P<0. 05, "P<0.01,
Note. Compared with the normal control group, ** P<0.01. Compared with the cyclophosphamide control group, *P<0.05, *P<0.01.

BB SR T S A D DR A I T Y A ot B B 4T A R IR (s, n=6)
Table 8 Effect of Aspergillus niger on Aspergillus load in alveolar lavage fluid of immunosuppressed rats

151 e T 7 B4/ (10° CFU/mL) Fungal count
ZH. 7
. ’ /(CFU/mL) D3 A D7
sroups
! Bacterial dose Modeling D3 Modeling D7
H AT IR 4
LEHX A / 0. 00+0. 00 0. 00+0. 00
Normal control group
2N X iR 4
Hﬁ?’?@‘ﬁa’ﬁ TR / 0. 00+0. 00 0.00+0. 00
Cyclophosphamide control group
1550 0 20
fi it 1x10 1.56+0.29" 0.56+0. 37"
Low-dose group
¥R B I+ 1L AR B
| e+ AL ; "
Cyclophosphamide + 1x10 2.54+1.04 1.56+0. 78

. . Medium-dose group
fungal infection

e 71 ek 2

High-dose group

1x10° 4.79+2. 08" 2.37£0. 88***

T 5 IR B LE L " P<0. 015 55 IR W + 20 RS AU R UM 1L, T P<0.05, *TP<0. 01,
Note. Compared with the cyclophosphamide control group, " P<0.01. Compared with the Cyclophosphamide + fungal infection low-dose group, “P<
0.05, " P<0.01.
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B3 PR ol e S 0 ) I BRI AL AR B v 98 e ol 2 B e R R (n=6)

Figure 3 Changes in Aspergillus load in the alveolar lavage fluid of the organism after infection of immunosuppressed rats

by Aspergillus niger

4 2R lh R e SR A ) R BUS LA it 2 2 B Ak (HE )

Figure 4 Histopathologic changes in the lungs of immunosuppressed rats infected with Aspergillus niger (HE)
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(RG] 1 5% 25 e 2 B RO K 7 S/ RO D 45 20 1Y
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A F,FEE X R, MAEE,E B
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(WE] BH o KEIRERCN 35 20855 & /N BUF B i B8, 911740 35 R g R MRS HIE . FiE
C57BL/6-N Hf: /N BB L 4> g % B2 A 2 1.5 mg/L 1 150 mg/L %5 (ATR-L ATR-H) 21 , F1k M J5 45 35 KMl 63
TR DU X 37 300 8 A= Ak T8 B R4 DR KT TE ST BE S T A AT 5 B 2 R T 2 R UL B, G I 2 2R
N B i ALK A B AR BE Fr, DA R 2 T MR A A T A G A TG P A SE R A Rk, R S5XH A
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Establishment and validation of a mouse liver injury model induced
by chronic low-dose exposure to atrazine

ZHU Yu, SU Yingshi, LIU Xi, HE Baoguo, QIN Lei"
(Qigihar Medical University, Qiqihar 161006, China)

[ Abstract]  Objective To establish a model of long-term atrazine ( ATR)-induced liver injury in mice and to
evaluate the hepatotoxic effects induced by ATR. Methods C57BL/6-N male mice were randomly divided into a control
group and 1.5 mg/L and 150 mg/L ATR dose (ATR-L, ATR-H) groups. After 35 and 63 days, serum liver function
biochemical indexes and inflammatory factors were detected, the hepatosomatic ratio was calculated, and the histopathology
and ultrastructure of the liver were observed. Lipid peroxidation levels and antioxidant capacity, the activities of major
phase I metabolic enzymes and phase II detoxification enzymes, and the expression of related proteins in liver tissues were
detected. Results Compared with the control group, the ATR groups showed significant changes in the AST/ALT ratio,

levels of pro-inflammatory factors CCL2, TNF-a and IL-6, H,O, content and activities of the metabolic enzymes NCR,
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CYT b5, and UDPGT (P<0.05). In the 150 mg/L ATR group, GGT content, peroxide levels ( as indicated by

malondialdehyde) , and CYP1A2 expression were significantly increased ( P<0.01), while GSH content was significantly

decreased (P<0.05), and hepatocyte injury and mitochondrial vacuolation were more serious when compared to control and

1.5 mg/L groups. Conclusions

In a mouse model of low-dose ATR liver injury, both 1.5 mg/L and 150 mg/L ATR

exposure induced liver injury in mice, with 150 mg/L ATR inducing the maximum metabolic toxicity in the liver after 63

days.
[ Keywords]

atrazine; drinking water; liver injury; animal model
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AN BRI I A M TR T T A BT 35
Bl 98 PR, W 3A ~ 3D fiFaR, TNF-a 1 IL-6
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=R WS UEERIE S SN T A

Note. A, Drinks per week during ATR exposure. B, Weight changes of mice. C, Hepatosomatic index on days 35 and 63 of exposure. D~F, Serum

liver enzyme of mice. Compared with control group, * P<0.05, ™ P<0.01, ™ P<0.001.

Figure 1 Effects of chronic ATR on liver function of mice
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BEMAL(P<0.05) £ 58 63 d if T-SOD KM GSH-PX /K4 2 2 T #5 (P<0.001) , GSH i) & fit
BHEFEAE(P<0.01) , GSH-PX /K- T B A (P> WEFAL(P<0.05) , 455 LW L EBEIE /N
0.05) ; X IEALHI E, 1.5 me/L R 41EY CAT Al FUNFALEL % FE B0 S 16 301 B 10 958 3 , 17 % iF 41 480
T-SOD /K ET i E 454k (P>0.05) , fE 5% 63 d B} A,

T EUG h J5 R L (0 i 2R AE R 43, 20 (0 3 Sk 38 1) ¢ 1 4 JO 92 V), P 0 357 S 4 1) Wi Js 28 M, 6 €00 357 Sk 98 1) IR B8 1 I 4 L
B2 KI5 X B X T 2 B T 25 1 5 i

Note. Lower image was the enlarged red dotted box of the upper, with the red arrow to the inflammatory cells infiltration, the black arrow to

steatosis, and the blue arrow to the necrotizing hepatocytes.

Figure 2 Effects of chronic ATR on morphology of liver

TE:A~D: LSRR F & & E~ T R4S ALRE Al 5xF AL, " P<0.05, ™ P<0.01, ™ P<0.001,

3 KI5 20 R R X /N B I TR AR A A SN £ 5 )
Note. A~D, Serum inflammatory factors. E ~J, Detection of antioxidant index of liver. Compared with control group, “P<0.05, ™ P<
0.01, ™ P<0.001.

Figure 3 Effects of chronic ATR on inflammatory factors and peroxidation in mice
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fife AR A AR, 3 i Western blot 46l 35 25
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Kk, AR E SA I SB iR, 63 d J5 ATR 5| i 4
CYPIA2 Fl CYP2E1 R B EWM B EF & (P<
0.01), [al if 2 555 Jo Heak — 20 e g 0 11 A fige 25 Bl
UDPGT By K1k A Al [ 22 4k (& 5D) ., 1 GST 7 2%
B 63 d 19 150 me/ L 7 Ik 41 32 3 Bt 4 . 3 7H 8 ( P<
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T A SUR B A LR 5 B ~ CJFRORLAR h NCR A1 CYT b5 & &t D~ E /N BUFZE 2P GST #1 UDPGT & i Kz, 53 B AA L, ~ P<

0.05, ™ P<0.001,

4 K5 5 R /N BUR 20 2 i 35 T 21 0 1 5 )
Note. A, Ultrastructural observation of liver. B~ C, Content of NCR and CYT b5 in liver microsomes. D~ E, Detection of GST and UDPGT in mouse

liver. Compared with control group, * P<0.05, ™ P<0.001.

Figure 4 Effects of chronic ATR induced liver injury of mice
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M SXTAMLL, T P<0.01, ™ P<0.001,

B S KI5 2 e B 8 0 A 7 A 11 R A5 )

Note. Compared with control group, ** P<0.01, *** P<0.001.

Figure 5 Effects of chronic ATR exposure on the expression of detoxification enzyme proteins
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Inhibitory effect of 17-DMAG on PD-1 humanized mouse liver cancer
transplantation tumor

LI Xiaojuan'", XIU Ye*, LI Xingjie', SUN Yanfeng'* , LI Ruisheng'"

(1. Research Institute of Department of Infectious Diseases, Fifth Medical Center of Chinese PLA
General Hospital, Beijing 100039, China. 2. Research Institute of Department of Hepatology, Fifth
Medical Center of Chinese PLA General Hospital, Beijing 100039. 3. Pediatrics Department,
Third Medical Center of Chinee PLA General Hospital, Beijing 100039)

[ Abstract] Objective  To explore the inhibitory effect of 17-DMAG on the growth and angiogenesis of PD-1
humanized mouse liver cancer transplantation tumors. Methods 30 PD-1 humanized mice were selected, and a human

HepG2 cell suspension was injected into the subcutaneous tissue of the right inguinal region to construct a human liver
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cancer transplant tumor model. Tumor-bearing humanized mice were randomly divided into three groups ( 10 mice per

group) : (D model group (injected with 10 mg/kg of physiological saline) , @ 17-DMAG group ( intraperitoneal injection of

17-DMAG at 25 mg/kg, 3 times/week ), and 3 cisplatin group ( intraperitoneal injection of 20 mg/kg, 2 times per

week ). The experiment lasted for 4 weeks. After injection, the length and shortest diameter of humanized mouse

transplanted tumors were measured to calculate the volume, and tumor mass was measured to calculate the tumor inhibition

rate. At the same time, immunohistochemical method were used to detect the expression of CD31 (tumor microvessel

density, MVD) and vascular endothelial growth factor (VEGF) in tumor tissue. Results The tumor volume and mass of

the 17-DMAG group and cisplatin group were significantly reduced compared to those of the model group (P<0.05), and

the tumor inhibition rate of the 17-DMAG group was slightly higher than that of the cisplatin group. However, there were no

significant differences in tumor mass, volume, and tumor inhibition rate between the 17-DMAG group and cisplatin group.

The number of MVD-labeled microvessels and level of VEGF expression in the 17-DMAG group and cisplatin group were

lower than those in the model group (P<0.05), and those of the 17-DMAG group were also lower than those in the

cisplatin group (P<0.05). Conclusions 17-DMAG can inhibit the growth of humanized mouse liver cancer xenografts by

reducing the expression of VEGF in liver cancer xenograft tissue, thereby inhibiting the generation of tumor

neovascularization.
[ Keywords )

growth factor

PD-1 humanized mice; 17-DMAG;

liver cancer; microvessel density; vascular endothelial

Conflicts of Interest: The authors declare no conflict of interest.

JHF Ji 2 4 4 500 2 TR I 0 L 1 S b R
Z— H & R B AR LT, R S 3Z 20 32
BT H AR M BRI, K 22 B 3 A2 I RIS i 0,
s & R Oy 22 R sUMR ORI AL I 22 I IR IR T
18 B AR KRR, PRI - 4R R B IR T 250 BiR
PR e JEE L 17— — LR 2, H— 17— B4
B R TERE K (17-DMAG) J2& #4R 5 4 1 (Hsp90) N
A AR K PR, R T H R AR R
LA S4BT IR I T F 5T L T 0 A Ak Sz
BB 5% & L 17-DMAG X JiF98 HepG2 2 g H A7 41 4l
PEFR T DR A S 6 5 4 PD-1 AR A/ B
RS R R AR R, R 0 88 17-DMAG X i i 41 41
VEGF (%3 15 F1 i J8 Sl it 457 74 K (1 5 g, 88 T
17-DMAG X JH- 988 # A 88 A A ) sg w4, DA ER 3+
17-DMAG w] 88 (409 L K PD-1 AU Ak /N BLE
SRy K A IO b R AR f T AT

1 #MFAE

1.1 SL#R
1.1.1 S5

P ZE B AW IF T b0 CRE) A FRZ2
A A [ SCXK (75) 2020-0006 | , 75 fift 1l % i 1< B £
HEE PSR R S s I R el
T PD-1 NPEAL/NE 30 H,SPF 2, #fEdE, (R 18 ~
20 go i FEAE AR A RS e A T BE o R0 B ) S 5
= W[ SYXK (%) 2022-0016 ], [ i B 355 P 3k J3€ 44 il

T 20~25 C {8 E B 40% ~70% , 6 I8 JE 7 12
h/12 h, 5247 A B R & MK . iR EOREE [ B 0
i (AL ) AW R A BR A R [ SCXK (51) 2019 -
0010 ] . fi ¥y ) fdi FH 4% B8 fige il 22 G B2 B 28 T B2 2 vh
OB YE BEZE 51 23 (TACUC-2021-0020 ) (14 H A 23R
AT MR 3R JE N 25 T S sh W) N GE 32 SO,
1.1.2 40

9 40 B vk HepG2 1 fift il 45 6 = B 27 1o =
2pot v BE 2 A A BT i R 0T IR A
L2 FERFENHE

17-DMAG ( HY-12024) i %0 ( HY-17349) Il T
W B 2£ [ MedChemExpress 2\ @, 17-DMAG % fi# )5
BCKE 2. 5 mg/mL AEAEH , PR A7 T -20 CokAf. —
F 3 37 1 ( dimethyl sulfoxide , DMSO, QNO746) It [
et A OB R R A R A Al R’ 2 300
(1P9020) .1t J& 80 ( C21PA259) Ity A dbt 5t FH ' 2 43t
VR RS F] 5T CD31 $iik (HE 441 VEGF 41t
I [ 2 [E Abcam A W] s DAB G 4% — Hi il 5 & 1
A KB

WA AKHL A WD) 7 DL A 208 R WL I B
R FER BRHECA A A lifhs R R B Fig &
TRAAFRAH,
1.3 EWHE
13,1 PD-1 AUEAR /I BT s 452 50 g

1 HepG2 4 M kAL AX , 17 HoAR e A= K5 W AR 4
JE TR B L BE L Ry 1107/ L, 43 B EL 200 L



84 O R R 2R R

2024 4E 6 H55 34 55 6 4] Chin J Comp Med, June 2024, Vol. 34,No. 6

A0 B A 5 T PD-1 VR Ak /N BRA 00 e B R
AL, 330 H, WEE YR AR E K 2 29 100 mm’ i,
JIN B — S I B B, 0 PR AR A
1.3.2 S K275 X

BELK 7 988 /N B2 R 3 41 (10 H/g) DR
2H,VE 5 A L K (k10 mg/kg) 5 @ 17-DMAG
4, M8 I ST 17-DMAG (&R IR 25 mg/kg) ,3 IR/
QNFAAZ , 8 B i 5 (B 20 mg/kg) ,2 WK/ JH 5 58
B RESE 4 J5 . STt AR RN B — IR AS .
1.3.3 IR A3 B b A i 52

TELZEINR 5 2 KR AW FARBUE B A
SR, o SR M S e B R L, OR 4 LR A
AR AR R = (6 R 4 9 T - S 0% 4 R ) /0
W20 958 FE x 100% , B FH = R 43 510 2 7% A 9 1 4 4%
AV AR 5 b R A R O AR B = 0. 52 x K A8 x
7)o B K I REAR A BT 10% P U P 1 E
i 5 RAT W, 1 A ) A 4
1.3.4 Afppgdifk CD31 Fl VEGF 3 ik Kot 5 il
EHE

XY R iE4T CD31 Al VEGF 5 9t Ji 6 9% 41 1k
Yefiy | 43 SRS I Frb R 21 23 B4 B A% %% B (microvessel
density,MVD) & VEGF KiK. MVD H Wi o5 o :
He Weidner 25 4 27 19 07 125, 4R 4% b 988 Sl 45 79
A CD31 PHAEAE B WF MVD, &4 BH 1 4 i -k
— B A, e B A AR R AL 2 Fr, HERR Rl
DX Bt 2 I R X, 100 45 B8 F B a2 ) Hp il 4 2
o e B X, AR S 200 %58 T 4k 5 W0 BT b i
W 5k B, LFE 40 E o) MVD, VEGF
T < W ZE A B S A% 4 € UKL 1Y) 43 A 19 B0, AT A
AR A B0R R B TR AR R R Al
BH I 40 06, 20 Jf P9 TG A 3% B8 48 €0 550k Ry [
M

1.4 SZitEHE

% A Image Viewer 332 . 2% F SPSS 20.0 4t it
AP AT G5 3 BT o A& 2H IR I3 i I R A B
FEA IR, L BB AR e 22 (xes) Rom o KA
BRIy 2 0 3 A AR A S B AT e o
B, L P<0. 05 7R o 22 5 HAT Giit = = 3L

2 HR

2.1 3ANMREARSRBEMBIAIILER

3 20 /N BULE $ B b S 38 2B A IR AR R 4F B
EHEIEE WG E R, BRI T . B R
LR i L 5% 3]« ABE 7R 2 i e 1 A R i R, JRD R DG B
M4 FE 6, R IR (5 1 17-DMAG 20 Fi 40
2 ) e A B A A AR 2 B /N, LR 4 2 T
TR0, R4, {2 17-DMAG 41 114 i 98 45 051 24
(4 IR T IR R/ N B A4 5 (&1 1)
2.2 3AMERE MEERRINEEILER

SRR A, 17-DMAG 20 0T 471 41 19 Jifr 82 o
2t R A FR ) b 2 D/ (P<0.05) o T 55 4 4
FL#, 17-DMAG 2 Ji 8 J5 2t 1 96 1A BB A A7 7 2
FE2R, 17-DMAG 4 (W 41195 S = 4 41, 1
AEHAGIFEL(E D),
2.3 3 ApEALR CD31 (& MVD) B VEGF
RiExF LR

WME 2 f3E 2 Pin, e b g5 R B os,3 4l
Brn] WAL ) MVD A5 i S80I 3 P 2 20 B 22 A 6
A 68, AR L A A 0 A T % BR bR 2H 2 T
RERIZH ) MVD A5 e S0 55 505 K 5% 53 i ok 41 407
3£, 17-DMAG 4L fI41 41 MVD A5 ic fif ifn
TR SR MR AU IR TR R4, H 17-DMAG
HATIHAZH (8 2A ~2C) o 3 2 s 1 i WL 2 3|
VEGF 7 [ 96 240 M i) B Jot i B 34 R ik, R BERIX

B 1 24/ BT R R MR A B (AR R =1 em)

Figure 1 Appearance of liver tumors in each group (Bar=1 cm)
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Note. Compared with the model group,

* P<0.05. Compared with the cisplatin group, *P<0. 05.
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Figure 2 Expression of MVD and VEGF in each group of tumors

F2 HHEMRPLHEML MVD K VEGF FKik{FH
Table 2 Immunohistochemical MVD and VEGF expression in each group
241 5] Groups MVD VEGF/ %
TR 2
o 37.56+2.65% 36.35+1.99%
Model group
17-DMAG 24 20. 86+1. 66" * 22.942.00"*
17-DMAG group - o0E L RES
M 26 . .
24.38+2.69 25.15+4.37
Cisplatin group

SRR, " P<0.05; 5441 Ik, *P<0.05,

Note. Compared with the model group,
7 N S AR £, B BT S A O (0 BE AU 4] VEGF By 3R
SER 3 UITh AR, 17-DMAG 41 f1 404 VEGF 1y
TR PL TR, H 17-DMAG 41 VEGF B3Rk X
R TIEIH (B 2D ~2F) . 5B [, 17-DMAG
ZH R 20 I gRs 2 20 MVD J2 VEGF Rk ¥ g 3%
FEA% (P<0.05) ,1fi 17-DMAG 41 fifrsgd 4 41 vh MVD &%
VEGF ik #5  F AR T4 4H (P<0.05)

3 itig

Hsp90 BRI AE T B VL R A &

* P<0.05. Compared with the cisplatin group,

4P<0. 05.

F 8 AR T HE 1, (H A e 4 B b ) 3R GA 2
WO, AT LIS B IE H KR 2~ 10 5%, 9 B L 1l
TR A KR o A0 fE S W R Rk A
&, 17-DMAG g Hsp90 401 1 51, il i 5
Hsp90 38 75 i 55 25 & 51 2 Hsp90 #9248 | i — 2
1%%ﬁ%§5k¢ﬁ“ﬁ’iikﬁﬁ7iﬁmﬁ%u1’ﬁﬁﬁ,lltl:u
Hsp90 >y ¥ p5 A7 90 41 I B9 FF R AR H A B &
X KRR ST R B 17-DMAG REAS 1
s KS62 4 iy 3G 5 , 175 5 K562 4 ffd i 1=, 5= 3
WS I & B 17-DMAG A 0 ok A 10 A



86 rhE A R 2 2 7 2024 4F 6 H A 34 %45 6 ] Chin J Comp Med, June 2024, Vol. 34 No. 6

A, 5 5-FU B 24 %6 B i 40 i 5L AT 035 1) 0 o)
VL, PiRh 25 HOoE IR IRIAE . 1 sk s iF gt 3k
B 17-DMAG RE 8% 1 il I Ja 3 A= 1 48 A A, i vl RIS
B2 VEGF [y &3k, DT 90 i #1 BURS A 1 g
Fifrgd () A K o HRNS 17-DMAG 90 61 T 988 (1 BF
FEIEE D

PRI, A S 06 BT 30 S 6 & B T 46 E Y PD-1
NEAL /N BAE 38 N JFF 96 A% A B 98 B 78 8% T
17-DMAG X457 /)N B 98 1) £ FH A B X i g MVD
K VEGF ik By 520 , 52565 45 H W oR | 3 41/ B
AMUE L B AR B Y 22 R, B A 2 b g ) AR RR R o
A K, 17-DMAG 25 A 20 (1 Firb 98 44 R okt o
PRSI 2 i 2 98 /N (P <0.05) , 17-DMAG 40 (1410
S8 SF M 2 F 412, F 17-DMAG 21 F 5 40 20 o g I
SRR DL B 3008 30 B N FAAE W 35 1k 25 R, fHL 17-
DMAG £ f Jifr I8 %5 I 40 241 %) Jirl 98 T R K /0N B i 2
5], 17-DMAG 5550401 A5 A ALL 1 400 11 ek 88 14
71, BAR T WCET . [ B S g 20 b 25 A HR W, 17-
DMAG 4 FIT4H 20 MVD i il 48 £ & . VEGF
XL TRIRIL (P<0.05), H 17-DMAG 41 A%
TIREAZH (P<0.05) o ARJIT RN, 587 A6 000 48 AN R 52
AT 20 2 B A AR A 1) 78 3%V R S AR Pk R
K, o8 A A F R 40 i AS B d 1 A 2 R
R R LA T AR U 56 B9 1M A A B
P25 7E — o R 8 b s e T iR i A 1 o A
B R, M b YR £ S AT LKW, 17-DMAG T L)
3 3400 ) e A I 4 TR B, DA T X 0 e g &
2 VE . K WF5E % B Hsp90 41 il 77 7] B
235 W JiJgE 0 i v 22 A5 A i 0l B, DA T 4 1T 52
O 8 4 A K AR 2 R B o s e RO T R
A28 REFSE T 17-DMAG 3 A 45 2, 5
B FRATT K 2k 2 N AR TR AR /N BRUBERL X 17-DMAG
A7 P8 A FH B 647 BV 4l Y B 5T

25 b TR, AR S L PD-1 AU Ak /D B £
T4 B F P g A 80, 02 FH Hisp90 41 il 57 17-DMAG
XA/ IN BRI SR R A TR YT, AT L% ) 17-DMAG
A RE 3 A 40 ] AR LA ) A R RN R R T 4R A
il IR 1 P T LA Sy e A A9F 5 2 43k B 4 9 N R Ak
/N R ] 5 R A6 o8 122 AU A /)N BRUTE 6 328 46 A 4
TR 5 b & A AR B
B2k
[ 1] ZEWEHH, 204, VAR, 4. JET Image J 4CPFRXF BALB/c

RAGERMME G E SN [J]. b E R EEE,
2021, 31(11) : 16-20.

[6]

[8]

(9]

[10]

[11]

LIX J, LT X J, SUN H W, et al. Quantitative comparative
analysis of liver tumors in BALB/¢ mutant curly mice by Image J
software [ J]. Chin J Comp Med, 2021, 31(11): 16-20.

HOLLINGSHEAD M, ALLEY M, BURGER A M, et al. In vivo
antitumor efficacy of 17-DMAG ( 17-dimethylaminoethylamino-
hydrochloride ) ,

17-demethoxygeldanamycin a water-soluble

geldanamycin derivative [ J]. Cancer Chemother Pharmacol,
2005, 56(2): 115-125.

ML, B, XUE, 45, 17-DMAG X T HepG2 41 i iy 1
RIBEsE [1]. FEBUCES%ZK, 2012, 22(11) ; 30-35.
PENG S'S, YANG J, LIU T, et al. Effect of 17-DMAG on liver
cancer cell lines HepG2 [ J]. China J Mod Med, 2012, 22
(11): 30-35.

B, IhEEE, B0, S PD-1 ARG/ BUR 2 250 5 3k
WA % e [J]. SEsshPple, 2023, 40(4) : 34-38.

LIX J, SUN Y F, XIU Y, et al. Breeding and genotype
identification of PD-1 humanized mice [ J]. Lab Anim Sci,
2023, 40(4) ; 34-38.
WEIDNER N, FOLKMAN J, POZZA F, et al. Tumor
angiogenesis: a new significant and independent prognostic
indicator in early-stage breast carcinoma [ J]. J Natl Cancer Inst,
1992, 84(24). 1875-1887.

DIAS F J, ISSAJP M, BARBOSA A P A, et al. Effects of low-
level laser irradiation in ultrastructural morphology, and
immunoexpression of VEGF and VEGFR-2 of rat masseter muscle
[J]. Micron, 2012, 43(2/3) ; 237-244.
GOOLJARSINGH L T, FERNANDES C, YAN K, et al. A
biochemical rationale for the anticancer effects of Hsp90
inhibitors: slow, tight binding inhibition by geldanamycin and its
analogues [J]. Proc Natl Acad Sci U S A, 2006, 103(20) .
7625-7630.

BURROWS F, ZHANG H, KAMAL A. Hsp90 activation and
cell cycle regulation [ J]. Cell Cycle, 2004, 3 (12). 1530
-1536.

JKBhIT, k. Hsp9O MM R A BF iR [J]. By
AR, 2021, 16(1) ; 41-50.

ZHANG Z Y, YAN A X. Research progress in Hsp90 inhibitors
[J]. Chin Med Biotechnol, 2021, 16(1) : 41-50.

AR, #oR, M3, 4. HSPOO il 17-DMAG X 1.
i AN A bk KS62 358 Je YA TSR [J]. F T S 2 TR
a5, 2017, 25(4) : 998-1002.

GAO F C, GUO R, TIAN W L, et al. Proliferation and
apoptosis of leukemia cell line K562 treated with HSP90 inhibitor
17-DMAG [J]. ] Exp Hematol, 2017, 25(4) . 998-1002.
RIUHE, RAEMR, BPRAR, % PR E A 90 M5 17-
DMAG I 5-FU XA i B BURS AT A% 4 #6 /E ORF 5 [T
AR 8 (L TR, 2015, 7(2) : 99-105.

WU W H, ZHU J C, LUO T D, et al. Inhibitory effect of HSP90
inhibitor 17-DMAG combined with 5-FU in human gastric cancer
J Dig Oncol Electron Version,

transplanted in nude mice [J].

2015, 7(2) : 99-105.
(F#% 160 W)



2024 4 6 H o e R 2 s June, 2024
H34% Hol CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 34 No. 6

FAREAR - KL, ZEMEME, XU, 55 g A 40 & OB S o = i i 5 S B IR [T P R A= gk, 2024, 34
(6): 87-92.

Zainawudong YS, Li XY, Lu SS, et al. Analysis of the construction and practice of an animal biosafety level-3 simulated laboratory
[J]. Chin J Comp Med, 2024, 34(6): 87-92.

doi: 10.3969/].issn.1671-7856. 2024. 06. 011

B AR W% A = G S B O S SRR

AEMER - B0, Fns" BIOU, EERE KA RITR - AR,
SRR ANCE S S

SAu

(1A% e g 9 0 750 5 8 B e R 4 T o S 5, b R TR 45 i s, BT 102206
248 TR A v v K DR 5 7 v I R o S T R S R R B — B R R B i IR R 2 B AT
By ORSE 830054534 )1 4 B BB 4 ) s, iUER 610044)

(WE] W EYE S =R (ABSL-3 50565 ) /& 7] LU JR 5 B0 M I W s e se 0 sh i A= 4
GRBKE R =R RPN LY Z 2T E  EFRME B L AL AW BB, & B YR SR
T AL R B0 OUEE 24 Wy FRE B O R A O TR FE T R 8 B S AR A, ABSL-3 SR R TR oK 5 HARKY
S yvE A, X TR AT ABSL-3 5280 %= TAE 1Y A 51 75 SR MBSkl 22 |, 5 AT 5 U1 09 R Ge b E Fb bm o £b R 33 A
ABSL-3 52362 JF e T AR B 2B W) 28 4 T BRI . ABSL-3 SEI6 25 19 i 1 5% DIl TR 7 B A0 4 52 19 3% I —— s 0
SR E N IT R, LA B E ST ABSL-3 B S g 2, @S Bl 2R A S S AT AR E R ALH] . AR SCE T A48 T ABSL-
3B = W R BT RE

[K#1i7] ABSL-3 32552 ; ABSL-3 S4M S 2 s SL 00 & gR A5 M B e 5 2R W 2 4 5 U PP A 5 35 31

[hES%ES) R33 [ XEHARIREB] A [XZH2) 1671-7856 (2024) 06-0087-06

Analysis of the construction and practice of an animal biosafety level-3
simulated laboratory

ZAINAWUDONG Yushan' | LI Xiaoyan', LU Shuangshuang', WANG Jiaqi', KALIBIXIATI Aimulajiang®, LIU Mei',
LIU Keliang®, LU Xuancheng'*
(1. National Key Laboratory of Intelligent Tracking and Forecasting for Infectious Diseases (NITFID) , Chinese Center for
Disease Control and Prevention, Beijing 102206, China. 2. State Key Laboratory on Pathogenesis, Prevention and Treatment
of High Incidence Diseases in Central Asia, Clinical Medicine Institute, the First Affiliated Hospital of Xinjiang Medical University,
Urumqi 830054. 3. Sichuan Center for Diseases Control and Prevention, Chengdu 610044 )

[ Abstract] An animal biosafety level-3 laboratory ( ABSL-3) is a high-level biosafety installation that can conduct
experiments on animals infected with highly pathogenic microorganisms. In recent years, with the continuous
characterization of emerging and re-emerging infectious diseases, high-level biosafety laboratories have played increasingly
important roles in pathogenic mechanism and drug and vaccine research and development. The demand for ABSL-3 is

increasing year by year. At the same time, there is also a growing demand for personnel who are competent in working in
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ABSL-3. The systematization, normalization, and standardization of pre-service training have become important to

guarantee a reduction in the risks to personnel working in ABSL-3. Training of ABSL-3 staff needs to be carried out in

specific simulated laboratories. Therefore, it is necessary to construct simulated ABSL-3 and establish scientific and

effective operating standards and mechanisms. This paper comprehensively introduces the design, construction, operation,

and functions of a simulated ABSL-3 installation.
[ Keywords]

assessment; training

ABSL-3 laboratory; ABSL-3 simulated laboratory; laboratory acquired infection; biosafety; risk
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Reflections on quarantine and supervision policies of imported
experimental animals in Japan
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Service Center, Dandong 118300. 4. Science and Technology Research Center of China Customs, Beijing 100026 )

[ Abstract]  Japan is one of the main trading partners for the import and export of experimental animals in China,
and its quarantine and supervision policies for the import and export of experimental animals are very detailed and strict.
This article takes experimental dogs, cats, and monkeys as examples to provide an in-depth analysis of the quarantine and
supervision policies for the main experimental animals exported to Japan. At the same time, it reflects on the current laws
and regulations, import and export management method, standards, biosafety, breeding and management status, as well as
the import and export business status of experimental animals in China. Suggestions are provided in improving the laws and
regulations, import and export management method, ensuring national biosafety, improving the management level of
experimental animal breeding, and promoting the import and export trade of experimental animals, in order to provide
reference for comprehensively improving the production, use, and breeding management level of experimental animals in

China and strengthening the trade between China and Japan.
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Table 1 Major regulations and standards applied to laboratory animals in China

AR KA ARy BT FEHARE
Name Issued year Revised year Major contents
fjﬁﬁ%iﬁ B HEAS 5, AL AR S X 4 AT B DL S
(e N RGN [t 358 S R A o 9 ) HE BTG 1 — R 5 T

Law of the People’ s Republic of China on
the Entry and Exit Animal and

Plant Quarantine

CHr A R SR gt
St A% )

Regulations for the Implementation of the

35 Bl L A P

Law of the People’ s Republic of China on
the Entry and Exit Animal and

Plant Quarantine

(e N RS SER [ 3 B 0 i)
Animal Epidemic Prevention Law of the

People’ s Republic of China

(e R SR
)

List of Quarantine Diseases for the Animals

It 35 20 ) A 5 9 G 44

Imported to the People’ s Republic of China

(SR8 B s B 1))
Regulations on  the Management of

Laboratory Animals

CHE 52 30 W 18 5 A6 8 7 i 0 M
%)

Measures  for  the

HE®RID

Supervision  and
Administration of the Use of Quarantine
Sites  for

Isolating  Imported  and

Exported Animals

CHE 358 o R 3l W 17 O Ak TSR )
Emergency Response Plan for Import and

Export Major Animal Epidemics

it Hh BT 255 2 W 0 A W A R )
Quarantine Procedure on the Port for Import

and Export Laboratory Animal

5 9 A IR 7 K 9 M R )
Quarantine Procedure for Import and Export
Non-human Primates Laboratory Animal on

the Port

1992

1996

1998

1992

1988

2009

2005

2009

2012

2015

2015

2013

2017

2019

Tt is the basic law on the entry and exit of animals and plants,
mainly including the implementation of the object, the

implementation unit and a series of measures for entry and exit

quarantine.
R AR e Al AR e 0 T o 05 ) A A 92 12 ) o L X
02 O AH O SR IR AT T ST BRI BT BN A

According to the Law of the People’ s Republic of China on the
Entry and Exit Animal and Plant Quarantine, more detailed
explanations or supplements are made on matters related to the
entry and exit quarantine.

S RE I8 BT 29T DL BB IR B R S

It involves the notification, prevention and control, diagnosis and
treatment, supervision and management, and safeguard measures

of animal diseases.

W2 e N SER E 3EB 3h ) — L 2R R Y | A A U
Ay, F B PR AT fE T R R Y 3 26

It used to be named List of Class I and II Infectious Diseases and
Parasitic Diseases of Imported Animals of the People’ s Republic

of China and classifies the degree of harm to major diseases.

XS B AT T E XL, #xipk 5 3 1 A B R
B 2 00 DL R s 1 A R AT T UL B

It defines the experimental animals, and explains the breeding
management of experimental animals, epidemic quarantine
prevention and control, application and import and export

management.

HRARE Al AT 0 T3 5 ) A 0 A e 7k ) B G 9 it 2% 441
Tl RE T BT 5256 2l I A g 3 1 BN I

In accordance with the Law of the People’ s Republic of China on
the Entry and Exit Animal and Plant Quarantine and its
implementation regulations, the administration measures for
quarantine sites for entry laboratory animals have been
formulated.

T8  R BE0H A 51 5 A R 7 %

EBE L T K S W 1 R AL

It is used for the customs system to deal with the occurrence or

H 5 4G 2 T A A

epidemic of major animal epidemics at home and abroad, and
detected or suspected in the entry-exit quarantine work.

WURE T S50 3l 4y k355 R BT B A M I R
Main procedures of quarantine supervision for laboratory animals

entering and leaving the country are stipulated.

BLRE T 2 R A A S5 S 6k BRI A 8 A Y O A AN
it o
Contents and measures of on-site quarantine supervision for

imported and exported crab-eating monkeys, macaques and other

experimental monkeys are stipulated.
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Educational reform of animal experiment courses for medical graduate students .

cultivating students’ active learning and innovative thinking abilities

MIAO Jinxin, CAO Lihua, MIAO Mingsan "
(Academy of Chinese Medical Sciences, Collaborative Innovation Center of Research and
Development on the Whole Industry Chain of Yu-yao, Henan University of Chinese Medicine,
Zhengzhou 450000, China)

[ Abstract] Animal experiment courses are important for developing students’ practical skills in medical and life
science education. They help to cultivate students’ experimental skills, scientific reasoning, and innovative thinking
ability. However, the traditional teaching method used in animal experiment courses tend to focus on a single topic and
have minimal student participation. Courses should aim to promote students’ active learning and innovative thinking

abilities, and this paper discusses the ways teaching in animal experiment courses can be reformed. First, the paper
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introduces the background and significance of teaching in animal experiment courses and emphasizes the importance of
cultivating the students’ abilities. Second, it puts forward the principles of improved animal experiment course teaching,
including designing student-centered lessons, providing opportunities for problem solving and practical exploration, and
promoting interdisciplinary integration. At the same time, we integrate an ethical review of the welfare of experimental
animals in China. Then, from the aspects of course design, teaching method, and evaluation method, this paper expounds
several concrete measures of teaching reform in animal experiment courses in detail. When designing a course, attention
should be paid to the selection of challenging and exploratory experimental projects, and students’ interests and
professional needs should be fully considered. Using improved teaching method, students should be encouraged to actively
participate in explorative and cooperative classes, be guided through problem solving tasks, and encouraged to cultivate
innovative thinking. Diversified evaluation method, such as experimental reports, group discussions, and project
presentations, should be used to comprehensively evaluate students’ practical and innovative thinking abilities. Finally,
with practical verification and effect evaluation, the experiences and outcomes from a reform of animal experiment course
teaching are summarized, and suggestions for further improvements are put forward.

[ Keywords]

animal experiment course; educational reform; active learning; innovative thinking
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Progress of research into mitochondrial mass control system’s role
in the pathogenesis of septic cardiomyopathy

XIE Youcheng', XIAO Shufang®, LIN Xuemei’, CHEN Shun’, XU Jin'", WANG Fei'”
(1. the 940 Hospital of Joint Service Support Forces of the Chinese People’s Liberation Army, Lanzhou 730050, China.
2. Kunming Children’s Hospital, Kunming 650500. 3. South Yunnan Central Hospital of Yunnan Province, Honghe 661000)

[ Abstract]  Septic cardiomyopathy (SIC) is an organ dysfunction frequently observed in sepsis and characterized
by high mortality and poor prognosis. Understanding the complex pathogenesis of SIC and developing effective therapeutic
tools are critical issues that require attention. Previous studies have demonstrated the significant role of mitochondrial
dysfunction in the development of SIC. In the presence of SIC, and the mitochondrial dysfunction that result, the aberrant
regulation of the mitochondrial quality control system (MQC) can exacerbate cardiomyocyte injury. Recent studies have

demonstrated that the MQC maintains the dynamics of mitochondrial homeostasis through its regulation of mitochondrial
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biogenesis, fusion/fission, and autophagy. This article provides an overview of the role of MQC in SIC pathogenesis,

reviews the latest studies in the field, and analyzes MQC’ s potential as a therapeutic target.

[ Keywords]

septic cardiomyopathy; mitochondrial quality control system; mitochondrial biogenesis; mitochondrial

fusion and fission; mitochondrial autophagy
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Figure 1 Regulatory role of MQC in SIC
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i FARLAA I 105 Ak, T 410 1) ek Ak 284 A8 AT 4 1 2k
KARDIREIE A R T 0 WA M AF 06 . o) — R R,
/N B B O B RL oh O BE R IALAE I Drpl TR AN
OPAL T 3 5 LKL AR 45 4 5 L0 UL ERORE AR 28728 il
Rl RO i, B e S ECL BE A o R R
Preau 4 7 LPS /N FLAG O JIE Rt I8 51 T 2L
MG . SR, (457 3 10 2 , Piquereau 25 18 X /N
BT EOE 2 LPS | s AL # 5 , OPAL (R IK A
BTN, X S AH O JE A 45 S AT fg S B TR #
[ TR EE R B A9 AS [ B, Drpl T OPAT ) 3% 3k
WATEE2ESR

5 MEkbkmafasRys SICEfr

RAWEFE A UESE , Sk A 2448 59 38 Jnfe 2 1

SRR B R BT G S 0 JUL 40 i BE T T A o
Drpl 1 Minl/2 () B 3235 AT L2 5 0 JUL2H M 19 46
R AT A N 115 7 TR A R 2 % TR
FIEL A5 B9 3 25 5467 , 7T RE 2 T B FA YT SIC 9 — A
Bk BESE & B, mdivi-1 T LU o 404 Drpl
() GTP i 375 1 b 00 ) FL i , O 38 i 7 4ok 1k T
A LRI Bl B Lk 400U T 3 ) 2R A i
7 P A% 4 FL T R 5 ok A 0 M S 52 B4 . Tan
A UURE Y R, S R IR Tl 1 30 ] INK-LATS2
S, W DRP 1 AR G 2 PR 4 | WA i ik 55
T E A T B O LA A LA I FE TS . Wang
4z BT SE K BL, CLP i 5B SIC K RUBE AR LPS
W H9C2 P, S ST IT R T Drpl BRI
MR IR EE T ATP K R 48 Ak 4 R
AR AL A i 10 3 36, 3 7 40 T T 7T X ok
P00 20 B 25 L A0 2o 1A 401k 0 A A 4 T
Shang 45 B9 R , SRV2(—Fh it 28 76 1) sk
A E T 0 LN MO B A7 35 , FF 58 T LPS i 5 i 48 SiF
R, 30— 5 W 5E & B SRV2 3@ 3 Mstl-Hippo 15 %
7 Drpl (933K, ¥I% Mstl-Hippo 3% 42 AT L1 bR
SRV2 B4 X Drpl 223k B4 30 6 7 T, 42 5 90 L4
HLAF T < 3 A2k R R 97, 3% 7 W] SRV2-Mistl-
Drpl 553 % & SIC vf 41 w5 0 L AR L A7 35 2 A &
BRFAZS B — DB A H T % — B9 SR, 5
LAY NSC228155 W] 4 42 e 75 i /1N L AL 200 i
2R (A Drpl A1 Minl/2 (32 35 , 2478 Fl L& 140 20
A5 OFA U A 0 JUL AN 1 SRR SR, e T
o JE D , DR IH T BB J2 36 7 e 78 o VLR 1) 785 7 37
FPvk Y. Wu SRS S BLAS 45 4 1 S100a8/a9
T4 SIC W O # f AT, Tl i 9% TLR4-
ERK1/2-Drp 1 #1428 5 24 75 701 2y R b A% , BHL 17
S100a8/a9 T i Ji i I 4 4 56 % SIC 1A T & 1Y
TRIT R

6 ZtifkBmHES SIC

LR A FI IR R 22 Ay B 40 L TR Y i e
DLAE 5 20 0 b 2R A KO FI I RE . BFRE R BT, A
MR I i e 2 5 LR A iR 7, 20 31 & PINK1/
Parkin @72 M 512 R I KK A2, 7 S LRI A
R TE SRR ISR .

R AT ST ARGE , 7 e B AT 300 ) 2ROk 1A | ek 9
AL, Wu S5 RIS S B AR IR /I B A O I
LPS 4b B L2 B o 2ok i B gl bk, SR B



110 O R B 2R R

2024 4E 6 H55 34 55 6 4] Chin J Comp Med, June 2024, Vol. 34,No. 6

LC3II 1 Beclin-1 [ 32 3k 38 i, p62 14 32 35 Wk 2>, LA
KA WER I BUR . BLSh, Beclin-1 J& &z 7 98 & BLIY
WL Bh ¥ W RGN R T 2 — B AE R B, AL L AH
Jitd rfad B 2R3k Beclin-1 {55, AT DL & #0% PINK1/
Parkin i& 8 34 N A 22 4 24, DLk 3% 0 WE 2 Ak B
WU BFSE R W, 5 nlep3 T 5 RE /N BRI,
nlrp3 ™" [ JHe T3 /N BRUAR) 2R R R H51 407 40 T R T A 4k
i K [ W T B S, H Parkin F1 PINK1 3K /K 75
B A R I S A e T AR K L
Watts 2" WLE .00 JIE Ty BE T W, 40 0 Bt 1 ik 77 6
JRU, D S 25 s A 8 5 Y /0 29 30% , LU T (1) 8 1 &%
AT o, AR AR I kLR A A TE S IR H
(R 2R AT A, I S A S B 0 | W R 2 2

7 BELbkAES SIC &7

YT HWRATE SIC Ry i vp 4y 38 1) 2 AR A
I, 5T W R 24 PR S R AT B AR SIC B AR R o
FEAEIRITACR ™ . Shang 451 BF g 45 R W] Mstl
AL I Parkin AH G A9 SRR 7 R 22 45 TR L
H H ¥ ( mitogen-activated protein kinase, MAPK) —
MM SMME S U8 9 B4 B ( extracellular signal-regulated
kinase , ERK) {5 518 7 SIC K547 HAE AT, i i 55
Mt 1 335 ) 56 s vl i B oAy 42 ) DUC I R 375 & 1 0 I
BRI A AL TT k. Zhang 25 BF G R W, K R &
RETS 3 M 25 4E /I BRSO LAY 2293 2, B 3 RE T
mTORC2 , 3% LAY .C WLAH M 2o A4 3 i, s 20 Zehr 4
R R 0 D . W 285 BIFSE & B, KRR B
AT AR 3G 0 B E 20 R 3l ) B AL b Le3ID RN
Beclin-1 By 3k, 18/ p62 [ 15 , 1 M e B AE K B
O LA b g R B IS R R, H R
TR 3-MA 357 A] LGSR AR B 5 K 35 5 10 A g b
I Ta] ) A Bt 2 A 155 H A5 r) 2R ARG A UL 40 i 9
TCRIBE I, X o 7E — 5 3R B K R B KR 7 Al AR i i
R A we W AE e B AE b A& 4 AR 7 A JH . Andres
AU E B RSB A fl YT T L i %38 Parkin
N p62/ A Wz 3k 24K 9 1 ( sequestosome 1 receptor
protein, Sqstm1) 5 5 HL-1 41l Jifd F.0 JUL4H il 149 45 22
G324, T 4 AR JIE PR B 1 g5 AL . R 8RR S
R, MR LR IR T RE . BRI R R — b TR
FI W75 5 24 B R, A B 4l , 7E /N B CLP i %
0 e B AE A Y Hp, ml DL AP U E TR Y 8% B
P, 4 v B A /N B A A7 3 4 UE BT AT R Bl 0 I
PERE . AR, A W E AR, AR R X CLP S

18 e B A /N BUAE 15 2% LA B2 X LPS 355 3 (19 ik 55 E /)N
BB S 488 0 A S R i S T R
FI WG Bk = 5 5 1, PRI R T e 7 T A R Y 5 B
YER B LI Z5E . 3245 N 1k, X SIC i fif 3 A 26
KR [ 05 S0 9 5 AL 1 475 A W1 A, L 322 S0 A 5
R AR M 42 B T X A gk TR 3R AR L 25 ) T A
J' X T R LA XTBT SIC IR YT 1A V8 7E 1 A ORI .

8 MI=SRE

T, A% M 25 W 2] TR T MR AT, LB 1k
FeREAE 51 36 B0 UL B 22 A D RE RS, AR T,
ARBE ™ A2 A NI A i RS8R 3 Al 4f 3l o T 5
KRR I LR SIC WG T7 KM o I L8 47, K4 if
FEXF MQS 7E SIC 1y & A= F & S i AR AT 172
AR IF UG T — & B2 20, (H 4 R 2 B 45 2R
A T Sl W S g BE T AN B W T, B 1) I R
AL . DRI, i PR B2 A2 (BF 58 N 51 R B 24 58 %
JEX X B8 B X AR 1A S ) 25 AT B 2 M R
R R AT ST, -4 2l 0 20 458 4 5 A% 20 i K X 56
H D7 A R e R O L B8 IR RCR o BRI
Z O A HERE BT T 45 e Ak O i IR 52 B AT AT LA
SR [R) AU T RS PR A PR o 1 G, MQS B2 A5 1Y ML ¥
APy r A i 2 R S AR E DAl SR £ i i SIC
O HE R o LU, X MQS 1Y 52 A% 19 52 HAE IS 8% R
TV R G SOR R A W R R ORI )
LA R OB AR AT S B R U DR 2 A Y
KF . iRk g T, — Yy s
Pyl o3 E Wk SIC HC JULZORE A S RE B £ 57 45 T
SR, i 7 B8 — AP 221K T R BF X MQS Bk & 77
o BEON AT JF Z2 AT X MQS i BRSSP Al
LA 836 J7 J7 125t 02 T 2l D i) O B IR R, B
J& , FURIRE 2% SIC A — A W (9 2 ORI Wibr o
PR DA 3 o R Bt RO AR 7 A B e 23 b R AT X
SIC H#L ) MQC AR Y7 B AT R ¥ 1, A ] fE 2L
ARG R 2 SIC (B 324

SE

[ 1] MARTIN L, DERWALL M, AL ZOUBI S, et al. The septic
heart; current understanding of molecular mechanisms and
clinical implications [ J]. Chest, 2019, 155(2) . 427-437.

[ 2] SHANG X, LIN K, ZHANG Y, et al. Mstl deletion reduces
septic cardiomyopathy via activating Parkin-related mitophagy
[J]. J Cell Physiol, 2020, 235(1) . 317-327.

[ 3] VALLABHAJOSYULA S, SHANKAR A, VOJJINI R, et al.

Impact of right ventricular dysfunction on short-term and long-



] B R 2 4k 2024 4FE 6 45 34 4545 6 W] Chin J Comp Med, June 2024, Vol. 34 ,No. 6 111

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

term mortality in sepsis; a meta-analysis of 1373 patients [J].
Chest, 2021, 159(6) : 2254-2263.

JIANG Y, LI'Y, ZHANG Y, et al. NSC228155 alleviates septic
cardiomyopathy via protecting mitochondria and inhibiting
inflammation [J]. Int Immunopharmacol, 2023, 116 109847.
ZHENG X, ZHENG Y, WANG J, et al. Binimetinib ameliorates
cardiomyopathy by downregulating

Int Immunopharmacol, 2022, 113 ( Pt

the severity of septic
inflammatory factors [ J].
B): 109454.

ZHU X, SUN M, GUO H, et al. Verbascoside protects from

LPS-induced septic cardiomyopathy via alleviating cardiac

oxidative stress and regulating mitochondrial

dynamics [ J]. Ecotoxicol Environ Saf, 2022, 233, 113327.
WU Y, YAO Y M, LU Z Q. Mitochondrial quality control

inflammation ,

mechanisms as potential therapeutic targets in sepsis-induced
multiple organ failure [ J]. J Mol Med, 2019, 97 (4): 451
—-462.

JIL, HE Q, LIU Y, et al. Ketone body B-hydroxybutyrate
prevents myocardial oxidative stress in septic cardiomyopathy
[J]. Oxid Med Cell Longev, 2022, 2022 2513837.

CHANG X, TOAN S, LI R, et al. Therapeutic strategies in

ischemic cardiomyopathy: focus on mitochondrial quality
surveillance [ J]. EBioMedicine, 2022, 84. 104260.
GUREEV A P, SHAFOROSTOVA E A, POPOV V N.

Regulation of mitochondrial biogenesis as a way for active
longevity : interaction between the Nrf2 and PGC-la signaling
pathways [ J]. Front Genet, 2019, 10 435.

ZHU H, TOAN S, MUI D, et al. Mitochondrial quality
surveillance as a therapeutic target in myocardial infarction [ J].
Acta Physiol, 2021, 231(3): e13590.
STANZANI G, DUCHEN M R, SINGER M. The role of
mitochondria in sepsis-induced cardiomyopathy [ J]. Biochim

Biophys Acta Mol Basis Dis, 2019, 1865(4) : 759-773.

ZHANG T, LIU C F, ZHANG T N, et al. Overexpression of
peroxisome proliferator-activated receptor y coactivator 1-a
protects  cardiomyocytes  from  lipopolysaccharide-induced

mitochondrial damage and apoptosis [ J]. Inflammation, 2020,
43(5) . 1806-1820.

HICKSON-BICK D L M, JONES C, BUJA L M. Stimulation of
mitochondrial biogenesis and autophagy by lipopolysaccharide in
the neonatal rat cardiomyocyte protects against programmed cell
death [J]. J Mol Cell Cardiol, 2008, 44(2) . 411-418.
KOKKINAKI D, HOFFMAN M, KALLIORA C, et al
Chemically synthesized Secoisolariciresinol diglucoside
(LGM2605) improves mitochondrial function in cardiac myocytes
and alleviates septic cardiomyopathy [ J]. J Mol Cell Cardiol,
2019, 127. 232-245.

OLIVEIRA T S, SANTOS A T, ANDRADE C B V, et al. Sepsis
disrupts mitochondrial function and diaphragm morphology [J].
Front Physiol, 2021, 12. 704044.

KRAFT B D, CHEN L, SULIMAN H B, et al. Peripheral blood

mononuclear cells demonstrate mitochondrial damage clearance

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

during sepsis [ J]. Crit Care Med, 2019, 47(5): 651-658.
PREAU S, VODOVAR D, JUNG B, et al. Energetic dysfunction
in sepsis: a narrative review [ J]. Ann Intensive Care, 2021, 11
(1): 104.

RAHMEL T, MARKO B, NOWAK H, et al. Mitochondrial

dysfunction in  sepsis is  associated  with  diminished
intramitochondrial TFAM despite its increased cellular expression
[J]. Sci Rep, 2020, 10(1): 21029.

SMEDING L, LEONG-POI H, HU P, et al. Salutary effect of
resveratrol on sepsis-induced myocardial depression [ J]. Crit
Care Med, 2012, 40(6) : 1896-1907.

LIU J, YAN W, ZHAO X, et al. Sirt3 attenuates post-infarction
mitochondrial ~ fission and

Cell Signal, 2019,

cardiac  injury via inhibiting
normalization of AMPK-Drpl pathways [J].
53: 1-13.

SUN L, ZHAO M, YU X J, et al. Cardioprotection by
acetylcholine; a novel mechanism via mitochondrial biogenesis
and function involving the PGC-1a pathway [ J]. J Cell Physiol,
2013, 228(6) : 1238-1248.

LEHMAN J J, BARGER P M, KOVACS A, et al. Peroxisome
proliferator-activated receptor <y coactivator-1 promotes cardiac
mitochondrial biogenesis [ J]. J Clin Invest, 2000, 106 (7):
847-856.

FORRESTER S J, PRESTON K J, COOPER H A, et al.
Mitochondrial fission mediates endothelial inflammation [ J].
Hypertension, 2020, 76(1) : 267-276.
ZHU X X, WANG X, JIAO S Y,

et al. Cardiomyocyte

peroxisome proliferator-activated receptor o prevents septic

cardiomyopathy via improving mitochondrial function [J]. Acta
Pharmacol Sin, 2023, 44(11) ; 2184-2200.

SHANG X, LI J, YU R, et al. Sepsis-related myocardial injury
is associated with Mstl upregulation, mitochondrial dysfunction
and the Drpl/F-actin signaling pathway [ J]. J Mol Histol,
2019, 50(2): 91-103.

SANCHEZ-VILLAMIL J P, D’ ANNUNZIO V, FINOCCHIETTO
P, et al. Cardiac-specific overexpression of thioredoxin 1
attenuates mitochondrial and myocardial dysfunction in septic
mice [J]. Int J Biochem Cell Biol, 2016, 81 (Pt B): 323
-334.

PREAU S, DELGUSTE F, YU Y, et al. Endotoxemia engages
the RhoA kinase pathway to impair cardiac function by altering
cytoskeleton, mitochondrial fission, and [J1].
Antioxid Redox Signal, 2016, 24(10) ; 529-542.

PIQUEREAU J, GODIN R, DESCHENES S, et al. Protective

autophagy

role of PARK2/Parkin in sepsis-induced cardiac contractile and
mitochondrial dysfunction [J]. Autophagy, 2013, 9(11); 1837
-1851.

CIMOLAI M C, ALVAREZ S, BODE C, et al. Mitochondrial
mechanisms in septic cardiomyopathy [J]. Int J Mol Sci, 2015,
16(8) : 17763-17778.
JIY, LENG Y, LEI S,

et al. The mitochondria-targeted

antioxidant MitoQ ameliorates myocardial ischemia-reperfusion



112

HE A EE 2R 4R 2024 42 6 H B 34 5% 6 ] Chin J Comp Med, June 2024,Vol. 34 ,No. 6

[33]

[34]

[35]

[36]

[37]

[38]

injury by enhancing PINK1/Parkin-mediated mitophagy in type 2
diabetic rats [ J]. Cell Stress Chaperones, 2022, 27(4): 353
-367.

TAN Y, OUYANG H, XIAO X, et al. Irisin ameliorates septic
cardiomyopathy via inhibiting DRP1-related mitochondrial fission
and normalizing the JNK-LATS2 signaling pathway [ J]. Cell
Stress Chaperones, 2019, 24(3) . 595-608.

WANG X, XIE D, DAI H, et al. Clemastine protects against
sepsis-induced myocardial injury in wivo and in wvitro [ J].
Bioengineered, 2022, 13(3) . 7134-7146.
SHANG X, ZHANG Y, XU J, et al. SRV2 promotes
mitochondrial fission and Mstl-Drpl signaling in LPS-induced
septic cardiomyopathy [J]. Aging, 2020, 12(2) . 1417-1432.
WU F, ZHANG Y T, TENG F, et al. S100a8/a9 contributes to
sepsis-induced cardiomyopathy by activating ERK1/2-Drpl-
mediated mitochondrial fission and respiratory dysfunction [ J].
Int Immunopharmacol, 2023, 115. 109716.

WU B, SONG H, FAN M, et al. Luteolin attenuates sepsis-
induced myocardialinjury by enhancing autophagy in mice [J].
Int J] Mol Med, 2020, 45(5): 1477-1487.
SUN Y, YAO X, ZHANG Q J, et al. Beclin-1-dependent
autophagy protects the heart during sepsis [ J]. Circulation,
2018, 138(20) : 2247-2262.

RAHIM I, SAYED R K, FERNANDEZ-ORTIZ M, et al.

Melatonin alleviates sepsis-induced heart injury through activating

the Nrf2 pathway and inhibiting the NLRP3 inflammasome [ J].

[39]

[40]

[42]

[43]

[44]

Naunyn Schmiedebergs Arch Pharmacol, 2021, 394 (2). 261
=277.

WATTS J A, KLINE J A, THORNTON L R, et al. Metabolic
dysfunction and depletion of mitochondria in hearts of septic rats
[J]. J Mol Cell Cardiol, 2004, 36(1) . 141-150.

GALLUZZI L., BRAVO-SAN PEDRO J M, LEVINE B, et al.
Pharmacological modulation of autophagy: therapeutic potential
and persisting obstacles [ J]. Nat Rev Drug Discov, 2017, 16
(7). 487-511.

ZHANG E, ZHAO X, ZHANG L, et al. Minocycline promotes
cardiomyocyte mitochondrial —autophagy and cardiomyocyte
autophagy to prevent sepsis-induced cardiac dysfunction by Akt/
mTOR signaling [ J]. Apoptosis, 2019, 24(3/4) . 369-381.
ANDRES A M, HERNANDEZ G, LEE P, et al. Mitophagy is
required for acute cardioprotection by simvastatin [ J]. Antioxid
Redox Signal, 2014, 21(14) . 1960-1973.

LIU W, GUO J N, MU J, et al.

Rapamycin protects sepsis-

induced cognitive hippocampus by
enhancing autophagy [ J]. Cell Mol Neurobiol, 2017, 37(7):
1195-1205.

FIELHABER J A, CARROLL S F, DYDENSBORG A B, et al.

impairment in mouse

Inhibition of mammalian target of rapamycin augments

lipopolysaccharide-induced lung injury and apoptosis [ J]. T
Immunol, 2012, 188(9) . 4535-4542.

(U %5 B H9)2023-07-15



2024 4 6 H o ) b 1 2 B s June, 2024
H34% Hol CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 34 No. 6

/0T SRR, BRI, %, Notch 553 BE7E F 4R i fb b i B oE R [T]. P B LR R4 20k, 2024, 34(6) : 113-118.

Ji SX, Zhang HY, Zhang Y, et al. Progress of research into Notch signaling pathway in liver fibrosis [ J]. Chin J Comp Med, 2024,
34(6): 113-118.

doi: 10.3969/j.issn.1671-7856. 2024. 06. 015

Notch 15 5 18 #% 75 1 27 4E AL b 59 5% F s
2O % kER K B, #HY

(L7 EBERRFME T P EERE, 811 750001 ;
2R T BR 2 R AR AR 22 B, AR 611137)

(WE] Fag2Edmmn il 2fE RO ERmT R, Fafbktl - MEmEESN.
BN A A BT AR, 21 22 A0 A T AR A LA R L TR A AR T R 45 2R . Noteh {5 5 3 B8 J2 — Rl gk b b O/ < 19 48 i
(45 5 1% AL, P Z A3 Y & & R 3 7 T R R B AR . Bk £ A58 32 W] Noteh {55 8 % 38
I ZMiERS 5 IFF AL, AT B LR IR Notch {55 38 P& 7 T 25 24 408 W 9 4B HT, U I 2F 4E 46l R
FIERAT R IR S5

(%] Notch {5538 Bk ; IF4F 4 1k ; 253k

[hFES%EE] R-33 [ T#ktRiRED] A [rE%&S) 1671-7856 (2024) 06-0113-06

Progress of research into Notch signaling pathway in liver fibrosis

JI Shaoxiu', ZHANG Hengyao', ZHANG Yuan', WEN Li*"
(1. Yinchuan Traditional Chinese Medicine Hospital affiliated with Ningxia Medical University, Yinchuan 750001, China.
2. School of Basic Medicine, Chengdu University of Traditional Chinese Medicine, Chengdu 611137)

[ Abstract]  Liver fibrosis is a key pathological process in the progression of chronic liver disease to cirrhosis and
even liver cancer. The occurrence of liver fibrosis is a highly integrated and dynamic pathological process result ing from the
interactions of many cells and cytokines. The Notch signaling pathway is an evolutionarily conserved intercellular signal
transduction mechanism that plays important roles in regulating the development and tissue renewal of multicellular animals.
Multiple studies have shown that Notch signal transduction participates in the formation of liver fibrosis in a variety of ways.
Therefore, this paper reviews the role of Notch signaling in cells involved in the formation of liver fibrosis to explain the
function of this signaling pathway in liver fibrosis.

[ Keywords] Notch signaling pathway; liver fibrosis; review
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3 O & B 254 1 2 i N 5 & A R R ) i
Al MR BT FR B Notch (5B G2 Y
FEF4ifb & A F R R L Huk, AW 8 7E 4R
Noteh 15 53l % 75 JIF 2T 2 Ak v B 7 T o

1 Notch E5# %

Notch {55 18 P J& — Mtk 4k b O 51 09 48 il 18] 5
AL S HLH, B U4 Notch 5% £ ( Notchl |, Notch2 |
Notch3 1 Notch4 ) Fl #. 4> it /4 ( Delta-like 1, Delta-
like 3 Delta-like 4 Jaggedl F1 Jagged2) #H H 1F A 5¢
RAE S ST Notch 32 1R T 00 P B 1B 2 1,
ANER IS A K & 3R 2 A K - (epidermal growth
factor, EGF ) # 8 & J¥ 41|, Notch [t {4 [7] # 1 & &
EGF T & FHI &M . Noteh {557 4+
A0 M R A S SR T R O
Notch 52 4 85 11 7K fiff I B il H: 40 i 9 45 48 5 1Y) g
o TEFCA R Z A, 52 K # 1E 6700 9 X 4R £,
TZ AR Y DX 35 T A 405 A0 i S A S 1 O B I AR 4K
VI A A Y 52 B C A 0 A R R R O
B ADAM 4x )& 25 PG D0 R, B IS 1 52 A SOy
0L 43 00 T 1) DR 400 8 PR K 5 U0 A S 3 A
W1 . MEAMEE R SR SRR SS & SR E N B EH]
J5 B 2 I8 BC R 1Y 4 B R AR, ML A X B ( Noteh

intracellular domain, NICD) 7E#% ENMNE S IS5 T
S LBV ML, OF 5 e 3R H k] (immunoglobulin
kJ region, RBP)) SR EAF S HEAHE B E G
Yo TEBAH NICD 1 4L T, RBPJ 25 1 5 4 f A
P TCF TP R R E DNA A5 JF il R SR iR
1 2 Tt T R0 JHG A 8 0 JE 1l St 40 ) 52 5 0 ok 4 ol
X L6 R 1 Fe 5, NICD (4% % £ N RBPJ 45 H v
EfMAHER Eomi-LHEMESY.
NICD-RBPJ & £+ Wy 53 Hofth 8 (1 o, 4 36 9 45 i 4
1 (mastermind-like 1, MAML1) F14H &5 H Z Bt %%
B M, 5 B Notch #1JE [ 19 5 L #i® " Noteh
AR S Sl R 1,

2 Notch 7 FFF 4L B 1E

2.1 Notch FSEHRSE5FERAMITNL

JHT 2T 2 A 2 45 b 45403 5 | S 19 405 10 A BBz, 2
ORI R LBRJE, I EF 4] DL B % . (eI &7
Ae At T AT IR 00 o A v, JHT AR R A0 i e B (R E
WAL R ) B OCE T AR A
(hepatic stellate cells, HSC) J& T & 4 % [6] 3¢ i 40
JHL, 52T F T 2 R 52 P B 4 i A B Y Disse [
BN o 7EIE 5 I o, HSC 4 55 9F 3 58 | 5 £ A
A, — D7 T HSC 2% 2% 17 55 9 e 4 i %) B 1

B 1 Notch {7 % i i
Figure 1 Notch signaling pathway
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YERT, 93— 77 1T Hy T At 200 1 R T8 R £ 5 HSC
TS R TG 3 Ak LI 2 4 4t B A 3R 30 (15 4k )
IEH A W AR g R 3% AL HSC i
HAUEZ AT RS BB, A B K it 40 i A JE T
(‘extracellular matrix, ECM ) 3 7£ Disse [a] B 7 &
L ECM 2 b 2 1R 22 A I 2 ) 2 2
¥, g S EUVRIES P ) A AR kA A S L . MCM
ML 4E 2 AN e AR A R AR LR R E R AR
AU B A 5 BT, JF S AR MR B 8 5 U
TOAEE R L ECM G AR O A R
R TR A 4. TR LR ST
i HSC a] & A 3 T 8 % A o 3% SR AL ECM
B B £ AE A AR 2D T 2T 4 AL % T bR
R AT L HSC O AR AR 1 2 I G
B

A W5 & B, Noteh {5 53 i B T 21 4 16 3F &
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Correlation of periodontitis with central nervous system inflammation
in hypobaric hypoxia environments at plateau

CHEN Lu'"?, JIANG Xiaoxia’* , ZHU Lingling'*"
(1. Graduate Collaborative Training Base of Academy of Military Medical Sciences, Academy of Military Sciences,
Hengyang Medical School, University of South China, Hengyang 421001, China. 2. Academy of Military Medical
Sciences, Beijing 100850)

[ Abstract] With the increase in human activity in plateau and mountainous areas in recent years, high-altitude
exposure has become increasingly common. Many patients with underlying diseases are affected by hypobaric hypoxia in
plateau environments, which further aggravates disease processes and even leads to cognitive disorders. Periodontitis is a
common inflammatory disease that induces periodontal local inflammatory responses and even causes central nervous system
inflammation. At high altitudes, the body suffers from decreased immunity and tissue hypoxia, which can promote the
occurrence and development of periodontitis and may even increase the risk of periodontitis-induced central nervous system
inflammation. As plateau medical research advances, the relationship between periodontitis and central nervous system

inflammation in hypobaric hypoxia environments at plateau is attracting more and more attention. This work reviews the
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progress of research on periodontitis and central nervous system inflammation and discusses the correlation between

periodontitis and central nervous system inflammation when exposed to hypobaric hypoxia in plateau environments.
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plateau; hypobaric hypoxia; periodontitis; central nervous system inflammation
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Figure 1 Pathways of periodontitis affecting CNS inflammation
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Research progress in the role of ferroptosis in sepsis-associated acute

lung injury

SHI Yanglin'?, YANG Jianya"?, CHANG Qingqing’, WANG Qiangian’, WANG Minghang'*, LI Suyun'**
(1. Respiratory Department of the First Affiliated Hospital of Henan University of Traditional Chinese Medicine,
Zhengzhou 450000, China. 2. Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases
Co-constructed by Henan Province & Education Ministry of P. R. China/Henan Key Laboratory of Chinese

Medicine for Respiratory Disease, Henan University of Traditional Chinese Medicine, Zhengzhou 450046 )

[ Abstract]  Sepsis is defined as a life-threatening organ dysfunction caused by a dysregulated host response to
infection with an extremely high mortality rate, and it is the main risk factor for acute lung injury (ALI). However, the
pathophysiology and pathogenesis of sepsis-associated ALI are not fully understood, and effective drugs are extremely
limited. Therefore, it is urgent that we explore the pathogenesis of sepsis-associated ALI and attempt to discover effective
intervention measures to improve the prognosis of sepsis-associated ALI patients. In recent years, ferroptosis has been
considered closely related to the pathological and physiological processes of sepsis-associated ALI, and inhibiting related
cell ferroptosis can effectively slow down the occurrence and development of the disease. In this paper, therapeutic
strategies targeting ferroptosis in related cells are reviewed to provide a reference for future research on ferroptosis in sepsis-

associated ALI and provide a new perspective on potential treatments.
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Figure 1 Diagram of ferroptosis
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Table 1 Therapeutic target of sepsis-associated acute lung injury-inhibt ferroptosis

THia /I

Interventional compounds/methods

405 400 i 2 2

Damaged cell types

BL

Mechanism

TR I R fe

Indicators monitoring and changes

/N RNA-125b-5p %
miR-125b-5p
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Knock down circEXOCS
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epithelial antigen of prostate 1
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Glutathione peroxidase 4
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Yes-associated protein 1
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microvascular
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