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Research progress in acute lung injury models of sepsis

LIU Chunhui, LIANG Qun”
(Heilongjiang University of Traditional Chinese Medicine, Harbin 150040, China)

[ Abstract ] Acute lung injury ( ALI) is one of the many life-threatening complications of sepsis, but its
pathogenesis is still unclear. Establishing a stable and reliable preclinical model of sepsis ALI is a productive way to clarify
its pathogenesis, explore potential therapeutic targets, and detect the safety and therapeutic effects of newly developed
drugs. At present, the animal model of sepsis ALI in vivo is relatively mature. With improvements in scientific research
technology, researchers around the world have built a variety of different cell models and lung organ chip models for
studying the disease. In this paper, the research progress of three preclinical models of sepsis-related ALI, including
animal, cell and lung-on-a-chip models, will be reviewed to provide a reference for those optimizing and selecting
experimental models.
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5 BESRE

X T ERRIE AN G ALL W5 R R A 11, 2
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XFGENE AR A IR R 2B = . H
T DR B 350 AH DG AL 75 {4 1285 4 55 780 o 2 ¢
2 TEVR S YL RL I R TR 5E © 8 T 108 0 Fl
& 2o T R 0 AR R S S, ALL RS2
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Table 1 Comparison of two commonly used animal models of sepsis ALI mice

A WS 1) TR A
Model Suitable research direction Characteristic Disadvantage
D WV WU P4 e e, AU Ak B B ) A A 3t A
- . e
o B AR, e §
BT R e BRI R R A SR AL
CLP-ALI MIREAERAMBIOROI . e PR ARG,
L | B . .
R Suitable ~ for  the study of . . It is easy to form abdominal abscess. After
R . K Mature technical specifications. . . . .
CLP- immunosuppressive mechanism of . hichl il . h modeling, the animals were killed to verify the
ALI model vascular endothelial lung epithelial " . '8 .y swar - fo ° success of modeling.
L . pathophysiological process of ALl R .
barrier injury and sepsis. . . .. . External factors such as the operator’ s technique
patients with human clinical sepsis. . . . .
during modeling lead to the non-uniform severity of
sepsis ALL
SENATRLEY i3 ke v
T AW 455 I 9 5 I 200 Y e e s . S
] S e LPS 7 ERcE ] k4 Toll ¥—HE3Z
, B E AU A SO SR S RO MR S Lps e, b0 U0 ol BB e B Toll B fESZ IR
LPS-ALI e e ) SIS RO Nk DA S RS L NS S T
i R el 5 TR MIBPA T
i . . . AR LR,
Suitable research includes the The model has strong repeatability, . . . . .
LPS-ALI R . . o . . LPS-induced signaling pathway relies on Toll-like
innate immune response mediated qualitative and quantitative inducer : .
model . . receptor. Cytokines and hemodynamics change more
by alveolar macrophages or LPS, and is easy to standardize.

pulmonary epithelial cells.

rapidly than human diseases.

TE: CLP . A& FL AR FLA ; ALL: 2 PER5 45 LPS . I 24
Note. CLP, Cecal ligation and perforation. ALI, Acute lung injury. LPS, Lipopolysaccharide.

xR2

SR AR A% E L R B

Table 2 Comparison of animal model, cell model and organ chip model

T s B
Model Advantage Disadvantage
S EE ST R IR S W IR BT A 2 R — e R
BLFHTRZ , SR BEA BRI Sy ], Syl el AR B A vh A Al ) S DA S A S R =
B B AR SRS I

Animal model

Y AR Y
Cell model

S R
Organ chip model

Wide application, mature technology, simple operation,
easy replication and easy popularization. The available

animal species are abundant.

Figr SRR AR AR, A R IR i, WL 4 A
FORSHE, 4RI

The culture period is short, the degree of standardization is
high, the cell sources are extensive, the observation

indexes are more accurate, and the results are accurate.

GRS R R €S R T T RS )
BN T W, BT A 0 NS A B - A i A 3
I,

Copying the micro-architecture, micro-environment and
tissue-tissue interface better can realize the observation of
cell dynamics and help to study the complex human organ-
cell physiological process.

Laboratory procedures and environmental conditions of raising
animals will change to a certain extent, and there are also
interspecific variation and genetic factors in physiological

process, which lead to abnormal environment in animals.

BRI 4k (2D) 1Y, SRR AL SUR B B I B A B
Fet T UK SERRAE Y 2D BORLA e AR LW 454 |
J1EE AT RERRIE

Cell models are two-dimensional (2D) and can’t simulate the
inherent complexity of tissues and organs, so these standard 2D
mechanical and

models can’ t reproduce the structural,

functional characteristics of human tissues.

TR A 2%, BORAKPZOR & BFR AR,
The manufacturing process is complicated, the technical level

is high, and the research funds are large.
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