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[ Abstract] Objective A feasible and stable mouse model of thoracic aortic dissection ( TAD) combined with
acute lung injury ( ALI) was established using B-aminopropionitrile monofumarate (BAPN) 1 g/(kg-d) administered in
drinking water. The mouse model of TAD combined with acute lung injury ( ALI) was established to provide a rational
animal model to study TAD combined with ALI. Methods Forty-five SPF-grade 3-week-old C57BL/6] male mice were
selected and randomly allocated to a CON group ( normal dietary water; 15 mice) or BAPN group (administration in sterile
water at 1 g/ (kg+d) ; 30 mice) for 4 weeks. During the experimental period, the general condition and modeling rate of
mice were observed. TAD model mice were validated, and the BAPN group was divided into TAD and non-TAD groups by
measuring the maximum diameter of the thoracic aorta and HE staining of aortic tissues. HE pathological staining, the wet/
dry weight (W/D) ratio, total protein level in bronchioalveolar lavage fluid ( BALF) , and interleukin(IL)-18, IL-6, and
BAPN

treatment significantly delayed the increase in body mass and water intake of mice. Compared with CON and non-TAD

tumor necrosis factor-a ( TNF-a) in BALF) were used to validate the TAD combined ALI model in mice. Results

groups, the maximum diameter of the thoracic aorta of mice in the TAD group was significantly thickened (P < 0.05). HE
staining of the aorta showed significant thickening of the middle aortic layer, and the structure of the aortic wall was
damaged and disordered. HE staining of lung tissues showed significant interstitial edema and inflammatory exudation
accompanied by enlargement of alveolar lumen, alveolar wall epithelial exfoliation and hyaline membrane formation, and a
significant increase in the pathological scores of lung injury (P < 0.05). Total protein levels and expression of TL-1j3,
IL-6, and TNF-a in lung tissue, W/D ratio, and BALF were also significantly increased (P < 0.05), whereas no
significant difference was observed in the above indexes between the other two groups. Conclusions A mouse model of
thoracic aortic dissection combined with acute lung injury can be established by BAPN administration in drinking water.

[ Keywords] B-aminopropionitrile monofumarate; thoracic aortic dissection; acute lung injury; mice
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Table 1 Lung injury scoring scale
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B 0 1 )
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A T R 8 PR 0
A : Neutrophils in the 0 1~5 >5
alveolar space
B il i) 5 1) e PR 2 5
B : Neutrophils in the 0 1~5 >5
interstitial space
. 0 1 > 1
C: Hyaline membranes
D Sl i 2
D : Proteinaceous debris 0 1 > 1

filling the airspaces

£« iy [ o 52 B <215 2 ~ 415 > 445

E: Alveolar septal thickening < 2times 2 ~ 4times > 4 times

TE A = [(20x A) + (14 xB) + (7xC) + (7xD) + (2
x E) ]/ (PLEFEH % 100) .

Note. Lung injury score = [ (20 x A) + (14 x B) + (7 xC) + (7 x
D) + (2 x E) ]/(number of fields x 100).
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Note. A. Daily water intake of mice. B. Changes in body weight of mice. Compared with CON group, “ P < 0.05, ™ P < 0.001. ( The same

in the following figures)

Figure 1 Comparison of water intake and body weight of mice in two groups
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Figure 2 Incidence of rupture and aneurysm formation of

thoracic aortic dissection in mice
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Note. A. Ultrasonic representation of aorta vessels of mice in each group. B. Statistical diagram of the maximum aortic diameter of mice in

B3

each group. Compared with non-TAD group, " P < 0.001. (The same in the following figures)

Figure 3 Comparison of aortic dilation in three groups of mice
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Figure 4 HE staining diagram of aortas of mice in three group
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Note. A. Statistical chart of lung tissue wet-dry weight ratio of mice in each group. B. Statistical map of BALF total protein content in each

group. Compared with non-TAD group, *P < 0. 05.

Figure 5 Comparison of total protein level in BALF and the wet-dry weight ratio of lung tissue in three groups of mice
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Note. A. Statistical diagram of IL-6 content. B. Statistical diagram of IL-1B content. C. Statistical diagram of TNF-a content. Compared with non-

TAD group, #P < 0.01.

Figure 6 Comparison of the expression levels of inflammatory factors in BALF in three groups of mice
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Note. A. HE staining diagram of lung tissue of mice in each group. B. Statistical chart of lung tissue injury score of mice in each group.

Figure 7 Pathological staining of lung and lung injury score in three groups of mice

3 itig

TAD & & # UL —Fho0 5 2 AE, BEE
LRI Z R R BSOS e AR, A2 Wi BRI AN I
i, AT 5 — R 81 5 1) 5 & B I 2 1 2 45
BEAMYA BRI RA, ALL & TAD B H1E G
PR S5 R DL A I AE 2 — | I PR S 4138 TAD i
HARFAIE AL B FHAR )G & AE SR E A LE &
TR R B A R R Y i 56 TAD &
Jf ALL ZARALHI R BFFEEEL D PRI #8598 TAD &
It AL B R bl s saa o 20E R A H

F B VI YR ) — KMERR . #4 5 BE) TAD &
I ALL PR 5E 5 A AL L 25 7 o3
FHE B AL 25097 RO AT R ) S5 T

TAD SR IA T 73 S A, RITE (A A5 R A
BRI TE AR AL HE 25 )i Rk TR
AR 9 FARGE S SR TR R AR,
BAPN J&— 3 5= #1 il #5152 AL B ( lysyloxidase
LOX) 15 4 , A A s 2 1 RIS D A 1 v i e T ke
BRSPS R TTFS S5 30 s W) i TAD 1Y
2 HEG IS HECRTZ 2 BAPN B4 ok
FARAME B K ZE 1 (angiotensin- 11 , Ang- 11 ) #9



P E SCE SN 2E AR 2024 4F | A 32 455 1 ] Acta Lab Anim Sci Sin, January 2024, Vol. 32, No. 1 15

2 Sk sl BAPN WS 31WIE L TAD it
A LR T SR IR R 3 W
C57BL/6] /N4 T BAPN 1 g/ (kg-d) K425 4
JAJE TAD IR Z) 70% ~ 90% , Hi% )7 ki 5
ITHA KA, A TREIZA] BAPN 1 ¢/ (kg-d)
K525 4 JRES 3 JBIIE C57BL/6) /NRUE i TAD
F TS5 7 58, W IR 3k /N sl 75 AU i CON 4 Al
BAPN 4/ FE 3 ki K BARIF45 G P4/ R E 30
JkZH40 HE Y0, 6 BAPN 2H /)N B4 Non-TAD 41
I TAD 4, N R 2Lk /L ALL &4 1) F K& TAD
MAS /& BAPN 2541 s b Sifikcdia . 25
7R AHELT Non-TAD 411 CON 41/, TAD £H /)N
Bk K BRI By 5Kk, H 3R 6oR
A5 Z BRI BRI 2 IR, H BAPN R
Y7 ] — AR G/ B — AR R X 5 AR SC
kL R A R — 3, WA ST H TAD /)N U
ARG

ALL 2 — 7 PR 2% A it PR 5 | B0 32 98 RE P
ARIFIR R GepR ™ R N, T & R o fa
[ 2P W W 38 25 5 1iE (acute respiratory distress
syndrome , ARDS) '™ Bfig5 AATXF ALL %9 Y T
ABE, OHEE B ZF 56 A28 ALL 96 B S0 3h
PR JFT 2011 4R S E B R 2s0F T 25T X6 3
S E AL $2 AR G — 2 bR o >0 L (1) 41434
B2 A AR 5 (2) il -6 40 1 55 5 e 1) el 22
(3) RIESNE 5 (4) PRI RERE AT MR . W 2 =4
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BB IE AR X SRR A s 5 ) — 5 e
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JKF TNF-o \IL-1B Fl IL-6 635K F 8% H =%
TC 53525 5 51 TAD 4H /)N BT 2 2005 #1 4 f6 7 B i
i, s 04 214 W/D Fl BALF B H
IRV B R T R IBIKF R E TS (P < 0.05),
AREE R W], BAPN T3 B 5 B R /)N R 4 21
o B MO (X il 2 P 7K e 0 5 i J52 0 114 55 T 3 G

WIS AE R, 02 B TAD /N BB it 25 2005 B 458 47 7
FE ZH UK b B B0 98 0 34t 3 B R
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ZE LA, AR i BAPN 1 g/ (kg-d) Bk
KL 25 4 JE )RR T 1 D5 R CSTBL/6] /N B
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