2024 49 A HE R E LR September, 2024
$34% FHoM CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 34 No. 9

SR AL 2 B 5T A e DT v PR A IR AR A K A B s M Ak A R M RIS [T]. PR A R R AR
2024, 34(9) . 34-42.

Qu JQ, Li JJ, Lu HN, et al. Study on changes to intestinal permeability secondary to firearm-related penetrating wound of pig
abdominal intestine in cold environment at high altitudes [ J]. Chin J Comp Med, 2024, 34(9) ; 34-42.

doi: 10.3969/].issn.1671-7856. 2024. 09. 005

re DR TRV P A L i A I e B A0 T 4 K Ak
v o G O]

BAN, Fee, B b, #LRTATLE F AL AE

(LB ZE X R B e 5 SR s FE AR RS S S0 28, B R 5E 830000 ;257 38 42 X I [ 17 B A ok B s P 2 5 S 28
BAARSE 830000, 3 3558 25 X A B Bellf RAG I o0, BB ARFF 830000 ;4. 81 5N %2 T R A BAYI 25 383t
LERFE 830000)

(HE] BE WS RIS R E TR K BB 55 R B0 I 18 4k & P38 7 M w02 Jon] gl
fil, Ak 55 RS N m R IER A (HC) BOF R IR (LN) 36 2 AR, B KA 452 BRI st (1] 20K 43 A
O0h2h4h.8h24h5NEEWH, HC H FREANTH6 RIEH, LN A FANTA S HIsr, il a8
LIRFCSLE M BUR TR HEA, L ELISA PG i 1 20 21530 9 0 IR F TNF-o A1 TL-6 A4 7K S DR I 380 Ho i 1 3 5
PR B A & A AL (diamine oxidse,DAO) .D-FLMR ( D-lactate, D-LA ) #¢ B ; B LN-O h . LN-8 h LA & HC-8 h i [] #ii
SEEGRE T A A HE Y (05 VAR H W 18 0 BRAR AL HE 343, 3 1 35 15 B B33 92 ( Western blot ) #6100 17 18 38 375 7
FHICHY A4 H (Oceludin) (FAIG /R 1 (zonula occluden-1,Z0-1) (4 4 1 3 ( Claudin-3) 538 EAH 3¢ Y Toll
FESZAK 4(toll-like receptors 4, TLR4) A% [FF kB (nuclear factor-kB, NF-kB) | JJLER 2 [ 4% 5% I i ( myocin light chain
kinase, MLCK) (4 & &, 5%  HC 45 LN 41455 35 5 807 3080 0 8 3R 5 45 B3 155 , MR 1 IR 0T 43 B i 8 A i e
WAL JCH .22 5% (P>0.05) , HC 215 LN 4 SC580 % g H DAO  D-LA BB [ Z % m, HC 41 DAO \D-LA 7£ 4
TR ] S 25 T LN 41 (P<0. 01 3% P<0. 001) ,HC 419 DAO D-LA B4 et s [A] BE A 4~ 8 ho i LN 410 8
~24 h, HC HHEHL T 355 T LN H LM (P<0.01) . LN 45 HC 4 & 4H 41458 R F TNF-o Fl
1L-6 BEET B4R WA &, HC 20 980 X 14 0 # W] fb B9 B[] 550l 4~ 8 b LN 4128 8 ~24 h, HC 4 SL5 K% iE 44
4 1L-6 \TNF-o EAHBI ] FP 78 T LN 2H ( P<0. 05 . P<0. 01 B, P<0.001), HC-8 h #H Occludin 55 ZO-1 #{ LN-8 h
W] TR, 2 55 B 81127 3 X (P<0.05) , T Claudin-3 %71t LN-8 h B3 T (P<0.001) , HC-8 h 20 TLR4,
NF-kB 5 MLCK ¥Ji5F LN-8 h 4, 2 HAFITFE X (P<0.05), &t HREEAKESSEE LS k5T
A% S Ak % B T S A B 0, FEHLRI T BB S TLR4/NF-B/MLCK 3 & A0S AH 56

[RER]  mRIERIREE S AT ; I M R

[HESEE] R-33 [ XEk#RiIZED] A [XEHS] 1671-7856 (2024) 09-0034-09

Study on changes to intestinal permeability secondary to firearm-related
penetrating wound of pig abdominal intestine in cold environment
at high altitudes

[E&TE ] L83 L (SYDW([2017]11 ),

[EEE AT B ER(1995—) , 5 W LF5e AL #F 507 i AN ERE SR, E-mail ; scdzqjq@ 163. com

[BIE1ES IXTH (1970—) , T W45, B, EATREEIN, 142 S0, B 1 . 2 A HERE 5516 PR B Rk PR B S 2 5
E-mail ; [jw273273@ 163. com



rp [ LA PR 2 A ks 2024 4F 9 H A 34 5559 Chin J Comp Med, September 2024, Vol. 34 ,No. 9

35

QU Jinquan', LI Jiajia®, LU Hongnan®, YANG Xinyue’, SUN Jiu', LIANG Feixing', WANG Yan*, LIU Jiangwei’"
(1. Key Laboratory of High Altitude and Frigid Zone Medical Support, General Hospital of Xinjiang Military Command,
Urumgi 830000, China. 2. Key Laboratory of Special Environmental Medicine, General Hospital of Xinjiang Military
Command, Urumqi 830000. 3. Clinical Examination and Diagnostic Center, General Hospital of
Xinjiang Military Command, Urumgqi 830000. 4. General Special Police Force Training Base of
Xinjiang Public Security Department, Urumgqi 830000)

[ Abstract]  Objective To observe the changes to, and possible mechanism of, intestinal permeability in pigs
without direct injury after an abdominal- and intestinal-penetrating injury from firearms in cold environment at high
altitudes. Methods Fifty-five experimental pigs were divided into two groups: high-altitude cold group (HC) and low-
altitude normal temperature group (LN). According to the observation time, each group was divided into five experimental
subgroups: O h, 2 h, 4 h, 8 h, and 24 h. There were six pigs in each HC subgroup and five pigs in each LN subgroup.
After euthanasia, intestinal tissues were taken, and the levels of the inflammatory factors TNF-a, and IL-6 in intestinal
homogenate and the concentrations of intestinal permeability-related proteins DAO and D-lactate acid in blood were detected
by ELISA method. The intestinal tissues of experimental pigs were taken at 0 h and 8 h for LN and 8 h for HC, and
intestinal pathological changes were observed and scored after HE staining. The concentrations of Occludin, ZO-1,
Claudin-3, TLR4, NF-kB, and MLCK ( proteins related to intestinal permeability) were detected by Western blot to
explore the effect of a cold environment at high altitude on secondary intestinal permeability changes after injury and the
possible mechanisms. Results  Both the HC group and LN group experienced typical abdominal intestinal penetrating
injuries, and there were no significant differences in their abdominal infection scores or intestinal adhesion ( P>0.05). The
levels of DAO and D-LA in the serum of experimental pigs in the HC and LN groups gradually increased over time. The
levels of DAO and D-LA in the HC group were significantly higher than those in the LN group at all time points ( P<0. 01
or P<0.001). The fastest increase in DAO and D-LA in the HC group was 4 h to 8 h, while in the LN group, it was 8 h
to 24 h. The pathological score of intestinal tissue in the HC group was significantly higher than that in the LN group of
experimental pigs (P<0.01). The inflammatory factors TNF-o and IL-6 both increased over time in the intestinal tissue of
LN and HC groups. The most significant time point for a increase of inflammatory factors in the HC group was 4 h to 8 h,
while in the LN group, it was 8 h to 24 h. The intestinal tissue 11.-6 and TNF-a levels of experimental pigs in the HC group
were higher than those in the LN group the entire time (P<0.05, P<0.01, or P<0.001). The levels of occludin and ZO-
1 in the HC group at 8 h decreased significantly compared to those of the LN group at the 8 h time point ( P<0.05) , while
claudin-3 showed a significant decrease in LN ( P<0.001). In the HC group, TLR4, NF-kB, and MLCK were both higher
A high-

altitude cold environment can lead to a secondary increase in intestinal permeability after abdominal-penetrating firearm

than those in the LN group at 8 h, and the difference was statistically significant (P<0.05). Conclusions

injury, and its mechanism may be related to the TLR4/NF-kB/MLCK pathway.
[ Keywords] cold environment at high altitudes; abdominal firearm injury; intestinal permeability; tight junction
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Figure 1 Detection results of DAO and D-LA indicators related to intestinal permeability in LN group and HC group
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Figure 2 Changes in inflammatory factors in intestinal tissue at different times after injury in LN and HC groups
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Figure 3 Pathological scores of HE stained sections of ileum in LN group and HC group
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Figure 4 Expression results of intestinal permeability related proteins in LN and HC groups
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Figure 5 Expression results of TLR4/NF-kB/MLCK pathway proteins in the intestine of LN and HC groups



40 o ] H A PR A 2435 2024 4E 9 45 34 %45 9 5] Chin J Comp Med, September 2024, Vol. 34, No. 9

e HERTLFEITHE X (P>0.05)
3 itig

1o R IR BN fir i B s D e A I E T AR
FHAILH 32 2 52 5 T e S 23 0 = /N W i o8 6 i R0k
s I bR R AR 2 S B A - e
MY, —2 S B Ban B4, i i
1, FLUR e DR P A A P 3 P TR R 5 2 5 B0
BT BEZ I — K ™ i L R A 2
V53 1 A 3 [ A DG 2R 1 B U, B0 E R
i PR K S B 0D B i 3 R s D RE AR 0. HLIAR 4%
SR B A% 23 30 3k 7 3 S N s W T R I ) e 4
13, TRV ATLAAR 1) 9 E SR 7™ A 1) R it AR PR -t
TIE S 2% i 57 B o e i A 0, [0 sk v D it G
IS5 25 T SOG4 D e A i, w2 L [ 4 Al 15
S AEAE e DR AR AR B b i L e SN B AR A
ST EWUAR Y FEG 0, (115 5250 0% IR 5 3 TR,
FE BT 2 B ) J E 98 B S A 5 2 3 3040 o g
REAR, JER R B AE 4 (8 R AT AIF 52 e B o8 i B B o
SRR AR AR LS RS — AR e A Xt
VFRSEALE T HC 45 LN 478 18 2R e DL %
AT R 2 R R 2 —

TS A AR (diarnine oxidse, DAO) EEAAAET
WL 3h 4 B 9% B T i b Bz A i, = B AR I Bl s
5 IR DAO F R ARHAR {2 S 7 iE
Bz Azt Horb iy D-LA 2B 2 HLA s
SHumH DAO F RN KEFFE R, DAO
1) P ik S R T Aom 6 1) S 3, D % s T R A A
K S H B FEHLIAR N, D-FLBR ( D-lactate, D-
LA) =2 5 W18 N 20 g ARt i = AR (R 2L 3h
YA T LR D-LA B9l Gk it 1 #
fil bRz BB AL D-LA 78 1 & HLAR I & =
R/D AH M7 T R L R ANH 2 A, D-LA 23 i
P00 %) i 1 R B A A B BRI, B D-LA
AKFEFE T ARSI T, TGS LN 4R & HC
2HSZIRE | LIMR 9 DAO F1 D-LA 7K - 347 B it (1]
i3 hn, 1 B HC 2519 DAO | D-LA 38 fin & b ) st )
Bt R 4~8 hifii LN 20 8~24 h, £ 5L U8B P2 5K
WG AEi 5 P TE I B PR Y RIS, i HC 418538
A I DL B [ B A 4 ~8 h, LN 418 8~12 h,
ot B 1 SR A 878 2 8 X ATLAAR 1) 52 i R 1), B {68 IS
BT BEIAES ML B 5 0 3 2 s T ™ = BT LA
S M A TR S BRI 1 A0 5 B0 el B T DR s 4

BN, T E AR T J5 ™ R
PR (B AT RE 23 4R FI Y I, X e ek AR B R
iE 07 LA 8 3840 0 T REAE G S HC 4 4~
8 h IR B 3 45 475 ey W R TG LN ZH AR 8 ~
24 h B L FRATTEERE T LN-O h \LN-8 h LA} HC-
8 h I ) AR — 2D WL Ry S TV B XS K A JE
1 38 WA 43 55 D R R A DX A R T 2
FIBLHIAESE . 7EXT LN-O h \LN-8 h DL K& HC-8 h )7
TEJ BRSSP o0 b FRAT T2 B HC-8 h 4114 36 9w
PRPE/M B T LN-8 h 5 LN-0 h, ifij H7E WK
K HC-8 h #Y 6 kS04 LT #RAF 1R 2 DA —
W7 IE bR 9 T, Tl i 2 2 6F [ )2 il
BY R A BN, 45 R R EIE T R IE S
B ositt— e K 28005 )5 W 18 B 4k e P, 3
I3 T A A CFE AR T

KEAFGE R 8 SV FE B E AN RS
55 4 it 1) "B 4 3 2 45 K R i 3 3R I D) B A o O
ARG R A R A A O R
Occludin ,Claudin FJi& LA B Jams Z5 95 E A *@)ﬂﬁ,
BN DGR 1 5 WA R S RN A SR A
R EEE G AR B EEEARNEAZ
(i) 380 528 AN ] %) 3 45 WL ) L ] 90195 i 3 b R ) o e
THRE'™ . AR 3 W o DR A 85 T 5 B0 i o
W, 5K (e 2 IR 3 At DK U 1 R R
R VA LT S DX 3R A /b | T L 33k A sk 2D 1Y)
A BEAE TE I 45 B I TR Y 3G b, ZEACHE
S22 A LN-0 h LN-8 h HC-8 h Ji7i# £H 4
B Occludin . Claudin-3 VL K ZO-1 & H WY AH X & ik
H,RMNERCE LREARKBM D, X5
Katzenberger L0V F Corson 4512 I WL 3] ) P 42
—F i RS S it — 25 R {IK Occludin | Claudin-3
DL K 20-1 R RIL BT )R 98V A5 5 A1 45 2.
A UFEVEFT, P4 25 E — 20 3 I g 18 % 3 1
i 3 v ) B R O I A RN DG R Y R GK 5 40 A
ZZ PR R R, b W5 i 22 0 502 RAE U
XHZZER FURYSE IR 2 A R G 40 i 52 56 e A 4
ZUPRIE D T TNF-a 12 5 2 Claudin K15 5
20-1 FRWD 50 A0 582 o ARG b i
X 2 A H ARG I L v ) SR IR F- TNF-o 55 1L-6, 45
RAE7n HC 5 LN K& tii)5 TNF-o 1L-6 457 7+
i, I HAE LR HC A RIFEFE 4~8 h BREE
FeK, T LN 4100 8 ~24 h, 3% 5 fi7 18 18 1B MAr k2
HRIM B, g RN & B i — 2D B AR



[ A R 2R 2k 2024 4F 9 H 4 34 555 9 Chin J Comp Med, September 2024, Vol. 34,No. 9 41

Occludin ,Claudin-3 DL} Z0-1 FEHAM LR E e S5 4
HELHZ P TNF-ou  IL-6 7 g i 56

MLCK J2—Fh 8 1 i , B 38 a8 1 015 AL
BREE 524 MLC-2, 155 ATP fLBERY LBH 2 11 - L
BREAWE' ™ A ST A B TNF-o 175 5 10 410 i 1
ZREEF MU 5 NF-kB 8 1305 A %5 V) 6 R TNF-
o i3 NF-kB W51 MLCK %% 5% 5 3h T340 , 1%
S MLCK %% 5%, & 53 MLCK 25 [ F88m™ ,
MLCK ¥ ik — 25 0% MLC %5 [ % 4E, fff MLC 454
KA AL, R BOE WUER B (1 Sk F0 10 ATP i, 7=
et , g0 2R -Nsh E A=A o, R R %%
B2 10 w7 UL 3 Bk B R 0 4E R AR ) 3G o, 5 R
Occludin . Claudin K%  Z0-1 &5 " %35 1% 327K 1 F &
P20 M B R B R FL B AT, I B T e A
PO AR 20 M 55 B OF T, T 300 KGR GE O Pk
I 2 U JRRE I i B TE R Y LPS 3 i
Vit AT L Bz 40 e DL K b H 240 e 5% 3 3% a0k A P9 3R
B AT 4 2 e i i Y TLR4 | H 214,
TLR4 ZHCIE T IiF i MYDS8  NF-kB, 4 1% i) NF-
kB HEA A0 — 25 8 ) T Ui R AE T TNF-a
1L-6 [ R 5) | AT 7 A6 Ko 1 R AE Bl F- TNF-a
IL-6, Ifii TNF-o i#F — 251 F T8 5, P 1R E 1%
At AR AT v, AT 2 B i 41 2P Y
TNF-o IL-6 B8, [R A A& PRk #8405 J5 LN-8 h i 4H
AU ) TLR4 NF-xB DA K MLCK )% LN-0 h F+ &,
1M HC-8 h # LN-8 h Xt —2 T+ T, 11 Occludin
Claudin-3 DL J¢ 20-1 TR T, BRI FRATHED
o IR FE VS BB 5F TLR4/NF-kB/MLCK 15538 [ [
NG 38 B 48 K 2% 51 38 15 J5 B 1 41 20 Occludin,
Claudin-3 DL} 20-1 W25 H I & &, #F— 2230
H B BEEDIRE

L5 LRI R IV BRI I 4 K 2% LR A
AT EOHLAR R B HE 40005 10 1 8 4k & M 38 3 TR 3T
JE RS i A K A BUE A i — AL B, AL T e S
TLR4/NF-«kB/MLCK 155538 i A0S A OC

S 3k

[ 1] VLCEK M, JAGANJAC E, NIEDOBA M, et al. Current

treatment procedures for civilian gunshot wounds [ J]. Rozhl
Chir, 2018, 97(12) : 558-562.

[ 2] MAGHAMI S, HENDRIX C, MATECKI M, et al. Comparison
of the causes of death and wounding patterns in urban firearm-
related violence and civilian public mass shooting events [ J]. ]

Trauma Acute Care Surg, 2020, 88(2) . 310-313.
[3] Ak, sk/hRE, ER. 142 BIE S K8 i Ir ik &

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[J]. HifEEZy, 2010, 29(3) : 285-288.

CUI H B, ZHANG X P, WANG B J. Diagnosis and treatment of
142 cases of abdominal firearm injury [J]. Gansu Med J, 2010,
29(3) : 285-288.

BERG R J, INABA K, OKOYE O, et al. The peril of
thoracoabdominal firearm trauma; 984 civilian injuries reviewed
[J]. J Trauma Acute Care Surg, 2014, 77(5) : 684-691.
AR, SRR, QR R MPE R GE [J]. MEAROMEE,
2002, 15(3) . 188-189.

SHAO Y S, ZHANG Y T. Scoring system of secondary peritonitis
[J]. J Abdom Surg, 2002, 15(3) . 188-189.

CHIU C J, MCARDLE A H, BROWN R, et al. Intestinal
mucosal lesion in low-flow states. 1. A morphological ,
hemodynamic , and metabolic reappraisal [ J]. Arch Surg, 1970,
101(4) . 478-483.

MCKENNA Z J, BELLOVARY B N, DUCHARME ] B, et al.
Circulating markers of intestinal barrier injury and inflammation
following exertion in hypobaric hypoxia [ J]. Eur J Sport Sci,
2023, 23(10) : 2002-2010.

LIU D, GAO X, HUANG X, et al. Moderate altitude exposure
impacts host fasting blood glucose and serum metabolome by
regulation of the intestinal flora [ J]. Sci Total Environ, 2023,
905: 167016.

BB, i L A i A 4 P 7 TR RE B o e S A
gtk e [J]. BE-A@Fse A4, 2019, 32(10): 1084
-1088.

HU Q Y. Progress research of neutrophil extracellular traps in
sepsis and intestinal barrier function [ J]. J Med Postgrad,
2019, 32(10) : 1084-1088.

JEEAL, B, RN, fF. R RTE R BRI R A K
e U 5 SE AN R AL R 2 o (1], RIS AR,
2024, 26(4) . 247-255.

QUJQ, LI JJ, YANG X Y, et al. Ballistic bacteria changes
and drug sensitivity analysis after abdominal intestinal firearm
pen-etrating wound in pig models exposed in simulated cold and
high altitude environments [ J]. J Trauma Surg, 2024, 26(4) .
247-255.

ZHANG Q, GAO X, WU J, et al. The correlation between
endotoxin, D-lactate, and diamine oxidase with endoscopic
activity in inflammatory bowel disease [ J]. Dis Markers, 2022,
2022 9171436.

LUK G D, VAUGHAN W P, BURKE P J, et al. Diamine
oxidase as a plasma marker of rat intestinal mucosal injury and
regeneration after 1-beta-D-
arabinofuranosylcytosine [ J]. Cancer Res, 1981, 41(6) . 2334
-2337.

D’ AGOSTINO L, PIGNATA S, DANIELE B, et al. Postheparin

administration of

plasma diamine oxidase values in the follow up of patients with
small bowel Crohn’ s disease [ J]. Gut, 1991, 32(8). 932
-935.

OUYANG J, YAN J, ZHOU X, et al. Relevance of biomarkers

indicating gut damage and microbial translocation in people living



42

rp [ L PR 2 Ak 2024 4F 9 H A 34 B 9 Chin J Comp Med, September 2024, Vol. 34 ,No. 9

[16]

[17]

[18]

[19]

[21]

[22]

(23]

with HIV [J]. Front Immunol, 2023, 14 1173956.

NIELSEN C, MORTENSEN F V, ERLANDSEN E J, et al. L-
and D-lactate as biomarkers of arterial-induced intestinal
ischemia; an experimental study in pigs [ J]. Int J Surg, 2012,
10(6) : 296-300.

GAO Y, LONG Q, YANG H, et al. Transcriptomics and
metabolomics study in mouse kidney of the molecular mechanism
underlying energy metabolism response to hypoxic stress in
highland areas [J]. Exp Ther Med, 2023, 26(5) : 533.
HOROWITZ A, CHANEZ-PAREDES S D, HAEST X, et al.
Paracellular permeability and tight junction regulation in gut
health and disease [ J]. Nat Rev Gastroenterol Hepatol, 2023,
20(7) . 417-432.

OTANI T, FURUSE M. Tight junction structure and function
revisited [ J]. Trends Cell Biol, 2020, 30(10) . 805-817.
IR, WER, B30, %, 2dke RS PR R BR
Jie Bt B2 e HE AR 1T oceludin RIS LLATSE [J]. VLI By
EE2F4RaE, 2013, 34(5) ; 401-403.

ZHANG F X, DENG Z Y, LI W X, et al. Expression of occludin
protein in intestinal mucosa barrier in model rats of radical
plateau and plain [ J]. Med J Natl Defending Forces Northwest
China, 2013, 34(5) . 401-403.

KATZENBERGER R J, GANETZKY B, WASSARMAN D A.
The gut reaction to traumatic brain injury [J]. Fly, 2015, 9
(2): 68-74.

CORSON R J, PATERSON I S, O’ DWYER S T, et al. Lower
limb ischaemia and reperfusion alters gut permeability [ J]. Eur J
Vasc Surg, 1992, 6(2): 158-163.

STEPHENS M, VON DER WEID P Y. Lipopolysaccharides
modulate intestinal epithelial permeability and inflammation in a
species-specific manner [ J]. Gut Microbes, 2020, 11(3) . 421
-432.

ZHANG X, ZHANG Y, HE Y, et al. B-glucan protects against
necrotizing enterocolitis in mice by inhibiting intestinal
inflammation, improving the gut barrier, and modulating gut

microbiota [ J]. J Transl Med, 2023, 21(1): 14.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

TIAN Y, SHU R, LEI Y,

intestinal epithelial barrier injury during acute intestinal ischemia-

et al. Somatostatin attenuates

reperfusion  through  Tollip/Myeloiddifferentiationfactor ~ 88/
Nuclear factor kappa-B signaling [ J]. Bioengineered, 2022, 13
(3): 5005-5020.

KHAPCHAEV A Y, SHIRINSKY V P. Myosin light chain
kinase MYLK1 ; anatomy, interactions, functions, and regulation
[J]. Biochemistry, 2016, 81(13): 1676-1697.

ZHONG J, YU R, ZHOU Q, et al. Naringenin prevents TNF-a-
induced gut-vascular barrier disruption associated with inhibiting
the NF-kB-mediated MLCK/p-MLC and NLRP3 pathways [J].
Food Funct, 2021, 12(6) : 2715-2725.

HE W Q, WANG J, SHENG ] Y, et al. Contributions of myosin
light chain kinase to regulation of epithelial paracellular
permeability and mucosal homeostasis [ J]. Int J Mol Sci, 2020,
21(3): 993.

CHANEZ-PAREDES S D, ABTAHI S, ZHA J, et al.
Mechanisms underlying distinct subcellular localization and
regulation of epithelial long myosin light-chain kinase splice
variants [ J]. J Biol Chem, 2024, 300(2) : 105643.

KIMY C, LEE SE, KIM S K, et al. Toll-like receptor mediated
inflammation requires FASN-dependent MYDS88 palmitoylation
[J]. Nat Chem Biol, 2019, 15(9) . 907-916.

LIU Y, ZHAO C, MENG J, et al. Galectin-3 regulates
microglial activation and promotes inflammation through TLR4/
MyD88/NF-kB in experimental autoimmune uveitis [ J]. Clin
Immunol, 2022, 236 108939.

¥, JARD, AL, % T LPS/TLR4 {5538 B 41
DRI R B A G AL [J]. BR2EWRoE A 244k, 2022,
35(1): 35-40.

YANG L, ZHOU S F, LU Y H, et al. The exploration of the
mechanism of progression in alcoholic liver disease based on

LPS/TLR4 signaling pathway [ J]. J Med Postgrad, 2022, 35
(1): 35-40.

(%5 HH#3)2024-04-10



