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Establishment of a mouse model of myocardial hypertrophy induced by transverse aortic constriction without
ventilator support
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[ Abstract |  Objective To establish a minimally invasive transverse aortic constriction (TAC) technique in mice
without endotracheal intubation and ventilator ventilation. Methods Forty male C57BL/6 mice aged 2-4 months were
randomly divided into TAC-operated group and sham-operated group, with 20 mice in each group. The mice in the TAC-
operated group were anesthetized by intraperitoneal injection of sodium pentobarbital. After partial sternotomy, the aortic
arch was exposed, and a suture was passed under the aortic arch and the aortic arch was tied to a blunt 90° curved 27-gauge
needle, and then the needle was pulled out. The operation procedure of the sham-operated group was the same as that of
the TAC-operated group, but no ligation was performed. The heart weight/body weight ratio, gene expression of cardiac
hypertrophy markers and in vivo cardiac function of the 2 groups were compared and analyzed. Results Compared with
the sham-operated group, the heart weight/body weight ratio of the mice was significantly increased on the 28" day after
operation ( [6.21£0.20] mg/g vs [3.94+0.19] mg/g, P<<0.01), the expression of myocardial hypertrophy marker
genes such as atrial natriuretic peptide and brain natriuretic peptide was significantly increased (3.48£0.37 vs 1.00£0.12,
3.924+0.41 vs 1.00+0.15, both P<<0.01), and both left ventricular ejection fraction and left ventricular fraction shortening
were significantly decreased in the TAC-operated group ( [40.18+1.96] % vs [53.26%+2.32] %, [23.124+2.08] % vs

[32.16£2.64] %, both P<<0.01). Furthermore, the survival rate was 95.00% (38/40) during surgery and within 28 d after
surgery. Conclusion Minimally invasive TAC surgery can effectively induce myocardial hypertrophy and decrease cardiac
function in mice, with low mortality.
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El1 TAC FARBEFEHIZEM
Fig1 Instruments for TAC

TAC: Transverse aortic constriction.

(2) R ANERE: /)N BUSIUHE A  3 e JH R k
JREHE, 2~3 min J5IMEREB LB R, JREK
JRBIR T =

(3) JFMa: FE IR ST 7R/ B ST R A0 i 35 v
A Ar BT YT R R, T IR B GRSl 2 45 4
HAEFSAE LI o FH B e — 0l i i L
M, H BRI 2A Firhm i B4 B A0y [ 85 FF i
S—BY N LSRG, R AN i s
W SRR M LGB . R R
b, AR RE MREE DI, E G B B R £ ER
Baoehs, PO ZEf AL T IE HiE <o

(4) BEEFNIKT: FEIJE T I A 4
SURMGNFRAR DT, S i i v 1 2 224 s A
il O g e B i A 21 8 T Ae A I, 2R 5% 3230
Wk (E2B) o DL AN B 40 B s, A
o S M

(5) ¢4k EiRBI RS )G, W 4Lk
1Y A i F L g N E S . TR Sk A
APk B EZh kS T IrggsEA (K2C) ,
FriE A 2 mm 26 A7 PR 84 1 DL FE Sk S R B n)
ANERUR 3K i e % 90° S5 2818 o Y, B 1 4R A2k
KK BN FE SIS T I et mlh, o8 LEELk
(El2D) .

(6) Z54L: Koy ik 90°my 27 Z 4 e
FhkS 55, H 2 BRI T T4 D)
WKAZE S A Bk = [l = sk L4745 (E12E) .
ZifL)A, B HMGE 27 54, DAL 0.4 mm AR
MBS FI 65%~T70% B FEBIkEE 1 4h%E . E Bk
BeAE I TR B A LS Bl K B i



e 786 °

WETEESREFR 2022457 H 5543 4%

The second®

B2 /R TAC FARBIETTE
Fig2 Procedure of TAC in mice

A: Schematic diagram of the position of the first and second scissors during thoracotomy. 1 and 2 indicate the position of the first cut

and the second cut during thoracotomy, respectively. B: The arch of the aorta was exposed by restricting the thymus with a homemade

chest expander. C: Threading a line under the arch of the aorta with a homemade threading hook. D: Place a thread under the aortic

arch and prepare for ligation. E: The silk suture is tied over the 27-gauge needle and the aortic arch.
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