2021 46 H o [ 5256 Sh P A 4 June 2021
29% 3 ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 29 No. 3

PINESER X5 R 45, IHRRIFS T S MR 15/ USRS (e AP (], vh I SER 3241, 2021, 29(3) : 293-300.
Sun AR, Liu JH, Chen XJ, et al. Establishment and evaluation of a mouse model of acute lung injury induced by cholic acid [J]. Acta
Lab Anim Sci Sin, 2021, 29(3): 293-300.

Doi ; 10. 3969/j.issn.1005-4847. 2021. 03. 003

AER 5 S i 46475 /) RSS2 %) S ST R0 P
BEG L KER KRR FHA ORI HEC A EE

(1. FEEZERE R RIPERE TR 400042; 2. 96961 FHOATAEBN ,JbaT 102206,
3. BB R SR B A e A WA 4 50y FAE 0TS, K 400038)

[#ZE] BM WERIERES S0 (AL 1/ BT G5k 245 25 77 28, G0 0 IR SO0 B3 10 T A7k
Tk RS x 299 (3 x 3) TR /N S 25 T A S UIIT S E 1 d RS 6 d, 25 IR
KoL T I DMSO F1ZS G IR PBS, i3t 9 /N, 25 25 5 1) W I 4k J A Ak, 25 25 45 o5 6 AT X 4 B
KT 2 214 AR il 21 27 1) 95 B8 27 A8 b | BBl Bk I 43 A O %043 (PO, ) , ELISA ¥ K I il 2 2 v i 98 K38 TR 7
(TNF-a) FIHAANZ 1B(IL-18) M i, &R AEVITFFEEERIRAN X & 7 2L VBRI, il K ik
FEAT BH S0 1 2R3, A 228 B R DRt 199 2% 200 R V32 T Rl 6 e 4 JRE | it 400 TR B AT, TNF-o T IL-10 8 3%
T HEAY, S0 1 d IRRALF S 6 d IRRRAL M &5 Fa R I A R VI R IRl . &5 <E YT
FEVE TR IR T AR T A E/ s RS PRt 5 i 1

[RiE]  SPEmBAG ; BRAR ; 1405 s TNF-o; IL-1B

[FEHES] Q95-33 [ XEktRIZEE] A [ XEHS] 1005-4847(2021) 03-0293-08

Establishment and evaluation of a mouse model of acute lung
injury induced by cholic acid
SUN Angran', LIU Jiahao', CHEN Xingjun', LI Mengchun', WEN Chenggang®, GAO Min’, HU Zhangxue'*

(1. Pediatrics Department of Daping Hospital, Army Medical University, Chongqing 400042, China.
2. No. 96961 Army Health Company, Beijing 102206. 3. Department of Biochemistry and Molecular Biology,
Army Medical University, Chongging 400038)
Corresponding author: HU Zhangxue. E-mail: huzx1@ 163.com

[ Abstract] Objective To construct an acute lung injury mouse model induced by cholic acid with intratracheal
instillation or intranasal infusion, and to screen the perfusion method and verify the feasibility of bile acid-induced lung
injury. Methods Mice were grouped according to the factorial design of administration method Xdrug (3%3). The
administration method included tracheotomy, nasal drops for 1 day, and nasal drops for 6 days. Animals were administered
either cholic acid, DMSO, or PBS; in total, there were nine groups of mice. During the administration period, body weight
changes were monitored. After administration, chest X-ray examination was performed, histological observation of the
pathological changes of the lung tissue was carried out, arterial blood was taken to analyze the partial pressure of oxygen
(PO2), and ELISA was used to detect tumor necrosis in the lung tissue, as demonstrated by tumor necrosis factor-o
(TNF-a) and interleukin 1B (IL-1B) expression. Results The X-ray result of the intratracheal instillation and

reperfusion cholic acid group showed diffuse infiltration of lung tissue. Gross lung samples showed obvious hemorrhage,
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while histopathology showed a large amount of inflammatory cell infiltration and alveolar wall thickening. Blood oxygen
partial pressure was decreased, and TNF-a and IL-13 were significantly higher than in the other groups. The indexes of the
cholic acid group after 1 day of intranasal infusion and 6 days of intranasal infusion were not as good as those in the cholic
acid group after intratracheal instillation and reperfusion. Conclusions The acute lung injury model can be successfully
constructed by intratracheal instillation of cholic acid.

[ Keywords] acute lung injury; cholic acid; blood partial pressure of oxygen; TNF-a; IL-18
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Table 2 Number of cases of diffuse infiltration of mouse lungs after different treatments

[LER 7k 25 [ % JR PBS 41 VR FRX AR DMSO 41 JIEARZH
Positive cases Blank control PBS Solvent control DMSO Cholic acid
SAEY)IT Intratracheal instill 0 0 5
£ 1 d Intranasal infusion for 1 d 1 0 1
£/ 6 d Intranasal infusion for 6 d 0 2 3
2 A% PBS4A A FDMSO4L RHARA

Blank control PBS group

SEWIT

Intratracheal instill

BWld

Intranasal infusion for 1 d

E6 d
Intranasal infusion for 6 d

Solvent control DMSO group  Cholic acid group

s /

2 AN[RIAR B /)N B S R 1 T 2 B A 1

Figure 2 X-ray of diffuse lung infiltration in mice after different treatments

K3 WINR PN A 25 ALE] PO, AL

Table 3 Comparison of PO, between drug groups in individual effects of drug factors

5% Drug 2% Drug Y2218 Mean difference  #5#fER2% Standard error B EE Sig.
JHAR Cholic acid DMSO 5. 500 2.174 0.015
JHER Cholic acid PBS -9.722 2.174 0. 000

PBS DMSO 4.222 2.174 0. 058

R4 HATNENR MRS WAL PO, LA

Table 4 Comparison of PO, between each drug group by factors of administration method alone effect

BTk LTk YA 2ME PR 22 BEME
Method of administration Method of administration Mean difference Standard error Sig.

SEVIF B 1 d
= 5 _

Intratracheal instill Intranasal infusion for 1 d 3.6111 217354 0.104
SEVIT B 6 d
= 5

Intratracheal instill Intranasal infusion for 6 d 4.0556 2. 17354 0.069
= B
537 6 d S 1 d -7. 6667 * 2.17354 0. 001

Intranasal infusion for 6 d Intranasal infusion for 1 d

WL LLEL, ¥ P<0.05, (F#[)

Note. Pairwise comparison, * P<0. 05. (The same in the following tables)
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Figure 3 Bleeding manifestations of mouse lung gross samples after different treatments
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Figure 4 Compare the blood oxygen partial pressure between the drug groups with the drug

groups with the different admistration methods
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%5 5T HRPBS4L 5T EEDMSOZ JEERAH
Cholic acid group

SEYIT

Intratracheal instill 24

B 1d

Intranasal infusion for 1 d

Biod

Intranasal infusion for 6 d

& }. Kfna;{i " 3' ; ! o 4
5 OR[RIAEER 5% /0N U8 B2 5 ) (HE e fa)

Figure 5 Effects of different treatment methods on lung pathology in mice( HE staining)

RS GYINER PSS 5 W ALIE] TNF-o 55 i LA

Table 5 Comparison of TNF-a content among different drug groups in individual effects of drug factors

254 Drug 254 Drug Y{E2%{H Mean difference FrifEIR 22 Standard error i PE Sig.
JHFAR Cholic acid DMSO 0.131" 0.023 0. 000
JIfR Cholic acid PBS 0.141°* 0. 023 0. 000

PBS DMSO 0.010 0.023 0. 667

R 6 YR PN A YA E] 1L-18 75 i H AR

Table 6 Comparison of IL-1f3 content among different drug groups in individual effects of drug factors

259 Drug 259 Drug PI(E 2Z{H Mean difference trifEiR 2 Standard error I Sig.
AHFAR Cholic acid DMSO 0.328" 0. 030 0. 000
JEFR Cholic acid PBS 0.302" 0. 030 0. 000

PBS DMSO 0. 027 0.030 0. 386

RTHIIEN R AS Z5Y LR TNF-o 54 HER

Table 7 Comparison of TNF-a between each drug group by factors of administration method alone effect

Wk Wk Kf2E(H iR 22 e i

Method of administration Method of administration Mean difference Standard error Sig.
Intraiﬁglafnstill Intranasa%iﬁuiifn for 1 d 0.2130° 002285 0. 000
Intraiﬁzjl}fnsﬁll Intranasj%iﬁugijn for 6 d 0.0157 0. 02285 0502
lmranasi{iuiign for 6 d Intranasiﬁu;sn for 1d 0-19737 0.02285 0-000

RS WZTNEN R AL A5 25 AL TL-18 35 5 UL

Table 8 Comparison of IL-1B between each drug group by factors of administration method alone effect

AR S DR S BIE2MH bt 22 L2
Method of administration Method of administration Mean difference Standard error Sig.

SEUH B 1 d
UE T *

Intratracheal instill Intranasal infusion for 1 d 0. 1063 0. 02987 0.002
SEYIT B 6 d
UE

Intratracheal instill Intranasal infusion for 6 d 0. 0090 0.02987 0.767
B 6 d B 1d

0.0973* 0. 02987 0. 004

Intranasal infusion for 6 d Intranasal infusion for 1 d
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Figure 6 Interaction between drug delivery method and drug
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