Dec. 2024, 44(6) LIS RIS L E S Laboratory Animal and Comparative Medicine 605

DOI:10.12300/j.issn.1674-5817.2024.078 - Ao ipiRE -

Animal Models of Human Diseases

M. Triacsin C#4EHr Y i MUR% HEJFE DN B0 V) E
31y oL
RUMEL E WY R L

(L 5B K5 FHR 4 7R B e o0 i 46 PR, i 200040; 2. A HK 52 FHJR o ul B2 e o 46 P A, b7 2000325 3. kil
HAEAIGRE AL E, B 200040)

[(HE] BN NBKHBIEHEASHE (acyl-CoA synthetase long-chain family member 1, ACSL1) #l#%
Triacsin CRREBIERBEZFNS MERM/ NS/ ONEREBEE, DELEEX 2B IRFEEZIEHALKRTC
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[ABSTRACT] Objective This study aims to establish a novel hyperglycemic obesity mouse model by
utilizing Triacsin C, an inhibitor of acyl-CoA synthetase long-chain family member 1 (ACSL1), combined with
a high-fat diet, to simulate the changes in adipose tissue and cardiac function observed in patients with
obesity-related type 2 diabetes. Methods Twenty adult SPF-grade male C57BL/6J mice were randomly
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divided into two groups: the Control group (injected intraperitoneally with citric acid-sodium citrate buffer,
Con group) and the TC group (injected intraperitoneally with Triacsin C, TC group). After four consecutive
weeks of intraperitoneal injections, both groups were fed high-fat diets. Body weight and glucose tolerance
of the mice were assessed every eight weeks. The models were considered successful if fasting blood
glucose exceeded 8 mmol/L or blood glucose was above 15 mmol/L two hours after glucose injection.
Cardiac function, including ventricular end-diastolic diameter (LVEDD), left ventricular end systolic
diameter (LVESD), end-diastolic interventricular septal thickness (EDIVS), left ventricular ejection fraction
(LVEF), and left ventricular short-axis fractional shortening (FS), was measured by echocardiography. HE
staining was used to detect the changes in epididymal white adipose tissue (WAT) and brown adipose
tissue (BAT). Immunofluorescence technology was used to analyze changes in CD31 and UCP1 in BAT.
ACSL1 expression in myocardial tissue was tested by Western blotting. Results The fasting blood glucose
levels were (8.14+1.43) mmol/L in the Con group and (8.18+0.85) mmol/L in the TC group (P>0.05), and the 2-
hour postprandial blood glucose levels were (19.8+4.01) mmol/L in the Con group and (22.60+3.97) mmol/L
in the TC group (P<0.05). This indicated that both groups of diabetic mouse models were successfully
established. Compared to the Con group, the TC group showed poor glucose tolerance; significant
decreases in LVEDD, LVEF and FS (P<0.05); significant increases in WAT and BAT areas (P<0.05); significant
decreases in CD31 and UCP1 expression (P<0.05); and a significant decrease in the expression of ACSL1 in
myocardial tissues (P<0.05). Conclusion Compared with the high-fat diet-induced type 2 diabetes model,
the new hyperglycemic obesity and cardiac dysfunction mouse model, created by the combination of
Triacsin C and a high-fat diet, is feasible and allows for easier observation of brown adipose tissue
whitening, insulin resistance and cardiac dysfunction.

[Key words] Animal model; Acyl-CoA synthetase long-chain family member 1; Brown adipose tissue;
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TRENZZ i, DAS me/kg R ERRE R TESS Triacsin Co
SRS 4, WA/NRIEG T R R SR . 5T
A G B SER G 8 JEII — YR /N B 28 K BRI A
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it CSTBL/6J /NS FEE TR B R IR, 25
B12h, ZfEHABFFEFRE/NRARE. RiE/NRIAE
HEIEETE S 20% Fa b K (R HE I &N 2 o/kg IR ER) o
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Z, TEERMEHIR ST (11 5000FF) 2h, &
HiR7RES IR E L A Y nWallli SA R AR TA
126 #itERE

5% HH Graph Pad Prism 8.0 KA1 7451341 £d
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fgtk&8E (B). 16/ (C) A ConBITCHAMBEHEMEZ (n=6). SIRLAELL, "P<0.05, “P<0.01,
Note: Con is the control group; TC is the experimental group, i.e., the Triacsin C intraperitoneal injection group. A, Changes in body weight

of the Con and TC groups at 0, 8, and 16 weeks of high-fat diet (n=6) ; B-C, Changes in the glucose tolerance of the Con and TC groups at 8

weeks (B) and 16 weeks (C) of high-fat diet, respectively (n=6). Compared to the control group, P<0.05, " P<0.01.
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Figure 1 Changes in mouse weight and glucose tolerance after high-fat diet
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E: Con AXSERLE; TCHLIuLARD Triacsin CERRIFSEH. A, L

AL ACSL1 BHRENFE R ; B, OAHBRACSLI ERRENTE

9 (n=6). SXI@ARLL, "P<0.05,

Note: Con is the control group; TC is the experimental group, i.e.

the Triacsin C intraperitoneal injection group. A, Western blotting

image of ACSL1 in cardiac tissue; B, Quantitative analysis of

ACSL1 in cardiac tissue (n=6). Compared to the control group,

"P<0.05.
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Figure 2 Changes in ACSL1 expression in cardiac tissues
of the different group of mice
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C, miEB16AE, MREBEKRARBEIERAR
9N @16%%, NREBIREIERESR (BAT) @

Note : Con is the control group; TC is the experimental group,

x1 FHNMRLCBENESR
Table 1 Indexes of cardiac function in each group of mice
measured by echocardiography

(x+s, n=6)
2¥ XJER4H g
Parameters Con group TC group
LVEDD/mm 3.59£0.12 3.06+0.36*
LVESD/mm 2.25:0.26 2.47+0.71
EDIVS/mm 0.93+0.15 1.02:0.14
LVEF/% 70.87+8.71 54.79+10.27*
FS/% 42.71+2.89 34.26+5.96*
E/A 1.32+0.20 1.62+0.36

i LVEDD AEDESFKKRBAE, LVESD AEDEWEREA

&2, EDIVS REFsk REAZEEREE, LVEFAEAZOESFMDE, FSH
EOERMBESHM, EARELEFKBERIEEREESEOBEK

RERIG(ERE ARILL{E. S5 ConBBLL, "P<0.05,

Note: LVEDD, left ventricular end-diastolic diameter; LVESD, left

diameter;  EDIVS,

interventricular septal thickness; LVEF, left ventricular ejection

ventricular  end-systolic end-diastolic
fraction; FS, left ventricular short-axis fractional shortening; E/A,
ratio of left ventricular early diastolic peak velocity E to left atrial
peak systolic velocity A. Compared with the control group, "P<

0.05.

, NRMTERBREBER (WAT) HERE (n=6, x100);

(WAT) E#R; D~E, NEEMBIZEIEHELR (BAT) HERE (n=6, x100); F, S8
Do LLHIR 9200 upms 5 ConfB#ELL, "P<0.05.
i.e. the Triacsin C intraperitoneal injection group. A-B, HE staining of

epididymal white adipose tissue (WAT) after 16 weeks of high-fat diet (n=6, x100) ; C, Area of epididymal WAT of mice after 16 weeks of
high-fat diet; D-E, HE staining of BAT after 16 weeks of high-fat diet (n=6, x100) ; F, Area of BAT after 16 weeks of high-fat diet. Scale bar is

200 pm. Compared to the control group, "P<0.05.
3 BERB16AESENRIEHARRELTK

Figure 3 Pathological changes in adipose tissues in each group of mice after 16 weeks of high-fat diet
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i Con AXJHRAE; TC HXLWAER] Triacsin CEEIREHH. A, IREIEHARITETERUCPT (&, n=6, x200), MERRARITEER
CD31 (4®, n=6, x200), MEZAEE, AHRHFI100pm; B, CD31F1UCPI XIKERLLRH . 5 ConHiALL, "P<0.05.

Note: Con is the control group; TC is the experimental group, i.e., the Triacsin C intraperitoneal injection group. A, Staining of brown
adipose tissue marker UCP1 (green, n=6, x200) , and vascular endothelial cell marker CD31 (red, n=6, x200) , with the cell nucleus
stained blue (Scale baris 100 um); B, Analysis of CD31and UCP1 marked area. Compared with the control group, “P<0.05.

B4 SHE/NBEIFEIERELF CD31.UCP1HIRIE

Figure 4 Expression of CD31and UCP1in brown adipose tissues of different groups of mice
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Con ZHRHBHEK, HRTCAMSSINE, Fmat
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Rl Triacsin C RS 5 & N7 A0 = IR A B /DN B
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