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[ Abstract]  Objective To study the chronological changes in myocardial fibrosis in spontaneously hypertensive
rats. Methods Forty-five male spontaneously hypertensive rats (SHR) and 35 male Wistar Kyoto rats (WKY) that were
four weeks old and specific-pathogen-free were randomly selected and fed in cages until 42 weeks. Systolic blood pressure
was measured by the tail-cuff method , and cardiac structure and function were detected by echocardiography at pre-set time

points. At the same time points, heart specimens were dissected, and the left ventricular mass index (LVMI) was

[E£WE ] ER QAR IINE (81760082) , TLTY4A [ AR 54 ¥ D)1 H (20181BAB205005 ) , {1 P44 # H T FH# H AR DI E

MFEEITH (GII170040) VLFG4 TUAE R Z R 1140 (202130196) .
Funded by the National Natural Science Foundation of China(81760082) , Natural Science Foundation of Jiangxi Province (20181BAB205005) , the
Key Project of Science and Technology Research of Jiangxi Education Department ( GJJ170040), the Science and Technology Project of Health
Commission of Jiangxi Province (202130196).
[EBB A DB (1992—) , 55 AEBEBE I, FF5E 77 ) L ML P . Email : 18270712354@ 163.com;

THE(1988—) , %, FERLININ BT 5 1) : I PRAG S 52T, Email :578194111@ gq.com,

#EL [ — 1R

[EEMEE IR X (1981—) 3 B AL EEIN BFFE 07 14 - i O AE TS . Email : 2jy1312@ 163.com



o S SR 2021 4F 12 H55 29 %% 6 ] Acta Lab Anim Sci Sin, December 2021, Vol. 29, No. 6

725

calculated. Myocardial fibrosis of the left ventricle was detected by Masson staining, and TGF-B1, collagen I and collagen
III were detected by qRT-PCR. Results
significantly higher than that of WKY rats at 12 weeks (P < 0.05) and then stabilized and remained high. With age and

The blood pressure of SHR increased rapidly from 6 weeks to 12 weeks and was

blood pressure changes, the structure-related indexes of the left ventricle, including interventricular septal thickness
(IVST), left ventricular posterior wall thickness (LVPWT) and LVMI, all showed dynamic characteristic alterations. The
collagen volume fraction (CVF) gradually increased with the age of SHR and was significantly higher than that of WKY rats
at 12 weeks and later (P< 0.05). The expression of the fibrosis-related factors TGF-B1, type I collagen and type III

collagen in the left ventricle myocardium of SHR all decreased at first and then increased with age to statistically significant

levels after 32 weeks. Conclusions

With increasing age and blood pressure, myocardial fibrosis in SHR continuously

develops and presents with the typical characteristics of chronological changes, including structure, function, macro and

micro alterations.
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Yeft g s AT WKY, SHR O JJUAL R 6] it Bt B i
BN [RVRR BE 3G A, O WL AH g A J5i R i 48 &) L ] D,
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Table 1 Dynamic changes of systolic blood pressure(SBP)in rats

JEE Age WKY Ifi. & (mmHg) SBP of WKY ( mmHg) SHR Ifil. & ( mmHg) SBP of SHR( mmHg)
6 Ji 6 weeks 84.83 + 3.822V 85.39 + 4.472V
8 J# 8 weeks 108.49 + 6. 12*V 126.97 + 13.35**V

133.63 = 10.33*2
134.52 + 5.31%4
128.40 + 16. 43*
129. 04 = 7.99%4
115.05 = 8.95"V

12 J& 12 weeks
18 J& 18 weeks
24 J& 24 weeks
32 J& 32 weeks
42 Ji 42 weeks

174.15 = 4.09 *#4
184.90 + 5.23*#4
179.13 + 5.45*#4
187.32 + 13.46**4
184.61 + 5.29*#4

VE 7 JE#8 SHR 5 WKY #ILL, * P < 0.05;SHR 5, WKY 5 6 JEAH L, *P < 0.05;SHR a5 WKY 5 8 Jil#fLL,2 P < 0.05;SHR 5 12 JA#ILL, VP <

0.05, (FF/ElR)

Note. Compared with WKY of the same age, “ P < 0.05. Compared with SHR or WKY at 6 weeks, P < 0.05. Compared with SHR or WKY at 8 weeks,
AP < 0.05. Compared with SHR at 12 weeks, VP < 0.05. ( The same in the following tables and figures)
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Table 2 Dynamic changes of cardiac structure and function in rats

JE#E Age 4 Groups IVST(mm) LVPWT (mm) LVEF( %)
6 5l 6 weoks WKY 1.29 £ 0.13 1.35 + 0. 10 81.86 = 2.10
SHR 1.31 + 0.09 1.38 + 0.12 80.07 + 2.73
WKY 1.45 + 0. 12 1.54 £ 0.18 83.47 + 5.27
8 J& 8 weeks
SHR 1.62 + 0.33 1.84 + 0.25"* 83.58 = 4.30
#A #A
12 i 12 weeks WKY 1.78 + 0.32 2.18 + 0.28 77.58 + 5.62
SHR 2.14 + 0.15"#2 2.35 + 0.24*2 80.73 + 5.05
#AV #A
18 Ji 18 weeks WKY 2.17 £ 0.35 2.34 +0.34 79.63 + 4.39
SHR 2.88 + 0.25"#4V 2.95 + 0. 14*#4V 78.34 + 3.80
24 Ji] 24 weeks WKY 2.37 + 0.28%2V 2.59 + 0.20*2V 77.53 + 8.92
SHR 2.97 + 0.22"#2V 3.05 + 0.10"#2V 77.36 + 8.03
#AV #A
32 18 32 weeks WKY 2.26 £ 0.27 2.56 + 0.19 81.23 + 3.75
SHR 3.05 + 0.29 *#24V 3.19 = 0.52 %4V 82.95 + 4.01
#AV #A
42 i 42 weoks WKY 2.36 £ 0.13 2.55 + 0.41 78.54 £ 2.80
SHR 2.87 + 0.19*#2V 3.04 + 0. 14 %2V 77.17 £ 7.04
x3 KBS gFErrsh AL
Table 3 Dynamic changes of left ventricular hypertrophy in rats
JE Age J34H Groups CVF(%) LVMI(mg/g)
6 il 6 weeks WKY 0.40 + 0.03 2.71 £ 0. 11
SHR 0.47 £ 0.04 3.38£0.30"
8 i 8 weeks WKY 0.55 + 0.09 2.46 + 0. 16
SHR 0.87 + 0. 12* 2.58 + 0. 17"
12 J 12 weeks WKY 0.52 +0.21 2.41 + 0. 11
SHR 1.16 = 0. 13*#4 2.86 + 0.16**4
18 Ji] 18 weeks WKY 0.51 +0.16 2.36 + 0.08
SHR 1.28 + 0.10**4V 2.75 + 0.07*#4V
24 i 24 weeks WKY 0.61 + 0. 14 . 2.48 £ 0.07 .
SHR 1.71 £ 0. 17 *#AV* 2.96 + 0.07 *#AVE
32 15 32 weeks WKY 0.68 + 0.15 A 2.57 +0.19 A
SHR 1.92 + 0.26**AV* 3.16 + 0.02 AV
42 8 42 weeks WKY 0.75 + 0.22 . 2.56 + 0.32 .
SHR 2.43 + (.24 *HAVH 3.25 + 0. 137 8V*

7 :SHR 2 WKY 5 18 JA#IHL, *P < 0.05,
Note. Compared with HR or WKY at 18 weeks, *P < 0. 05.

6 Ji 8 Ji 12 Ji 18 i 24 4 32 14 42
6 weeks 8 weeks 12 weeks _ 18weeks 24 weeks 32 w_geks o 42 weeks

SHR | o AL

100ym . Woga| |y Y ? 100y N e
"ol h.C S - 3 ZLH

B 1 ARREJEEKBRZEZE 0N masson e

Figure 1 Masson staining of left ventricular myocardium in rats at different ages
2.4 KROMSFHELER TGF-p,, I BRI & -, M5 ML £k 2% R F Wi/, # 32 & i

BB RERIETL FRIRFE B fS SHR Fak Bk 7t 42 JEAT SHR %82
6 JAIEF SHR % WKY £ .0 L TGF-B1 Fik M WKY £k BE FiR(WE2),
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HFpEF £ 25 I AER H 80 2 15 B B A7 7, 9 7 40
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Bifd RS 14 2= R PR, 32 S8 S SHR 2 =0 L
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