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Effects of Matrine on Heart Function in Obese Rats Induced by High-Fat Diet Through
Regulating AMPK/SIRT3 Signaling Pathway*

SHENG Ronghui', ZHANG Song”, WANG Lijuan®( 1. Dept. of Cardiology, Xi’an Children’s Hospital ,
Xi’an 710003, China; 2. Dept. of Pharmacy, No. 986 Hospital of Air Force, Xi’ an 710032, China;
3. Dept. of Infectious Disease, Xi’ an Children’s Hospital, Xi”an 710003, China)

ABSTRACT OBJECTIVE: To probe into the regulatory effectw of matrine on the AMP-activated protein kinase
( AMPK) /silence information regulatory 2-related enzyme 3 ( SIRT3) signaling pathways and its protective effect on
heart function in obese rats induced by high-fat diet. METHODS: A number of SD rats were selected, of which 10 rats
were used as the blank group and the remaining rats were used to establish high-fat diet-induced obese rat model. After
modeling, 50 model rats were randomly divided into the model group, metformin group (20 mg/kg) and low-dose
(7.5 mg/kg) , medium-dose (15 mg/kg) and high-dose (30 mg/kg) matrine group, with 10 rats in each group, and
administered continuously for 6 weeks. The rats were weighed at the beginning and the end of experiment; the rats
were anesthetized to detect cardiac function at the end of the experiment; venous blood was obtained to detect fasting
blood glucose ( FBG) and fasting insulin ( FINS) ; myocardial tissues of the left ventricle were isolated for wheat germ
agglutinin staining and the surface area of myocardial cells in each group was observed. Western blotting was adopted
to detect the expression of p-AMPK. AMPK and SIRT3 protein. RESULTS; At the end of experiment, compared with
the blank group, rats in the model group had significantly increased body weight and surface area of myocardial cells,
significantly elevated left ventricular end-systolic dimension ( LVESD ), left ventricular end-diastolic dimension
(LVEDD), left ventricular end-diastolic volume ( LVEDV) and left ventricular end-systolic volume ( LVESV),
significantly elevated FBG and FINS contents, significantly lower left ventricular ejection fraction ( LVEF ), left

A FEEWH L P4y o B 258 BUR BT H (No. 2019-22-2y017 )
# FIREEI, HFFE051 . 232, E-mail ; 1003680904@ qq. com
#OBAEEE . FEYIN, B I7E XA E . E-mail :304420482@ qq. com

- 830 - Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No. 7 hE EBEHZG R S50 2022 4E5 22 55 7



ventricular fraction shortening (LVFS) and p-AMPK/AMPK and SIRT3 protein expression in myocardial tissue, with
statistically significant differences ( P<0.05). Compared with the model group, the rats in metformin group and
different doses of matrine groups had significantly lower body weight and surface area of myocardial cells, significantly
lower LVESD, LVEDD, LVEDV and LVESV, significantly lower FBG and FINS contents, significantly elevated
LVEF, LVFS and p-AMPK/AMPK and SIRT3 protein expression in myocardial tissue, with statistically significant
differences (P <0.05). Compared with the metformin group, the low-dose and medium-dose matrine group had
significant increased in body weight and surface area of myocardial cells, significantly elevated LVESD, LVEDD,
LVEDV and LVESV, significant elevated FBG and FINS contents, significant decreased LVEF, LVFS and p-AMPK/
AMPK and SIRT3 protein expression in myocardial tissue, with statistically significant differences (P<0.05) ; there
were no statistically significant differences in comparison of the above indicators of rats between high-dose matrine
group and metformin group (P >0.05). CONCLUSIONS: Matrine can relieve the thickening of left ventricular
myocardial tissue in obese rats induced by high-fat diet, improve the myocardial diastolic function, and protect the
cardiac function, which may be related to the activation of AMPK/SIRT3 pathways.

KEYWORDS Matrine; AMP-activated protein kinase; Silence information regulatory 2-related enzyme 3; Obesity;

Rat; Heart function
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Tab 1 Comparison of body weights among six groups
of rats (x+s, g)

13 I
LTI CE LG
2[4l (n=10) 332, 14£38.52 517.38+49. 65
1AL (n=10) 444.16+52. 28" 867.73+71. 13"
ZHXUAL(n=10) 447.21449. 74 622. 36262, 17"
WHRGH R4 (n=10) 434,22:+46.37° 791.67+73. 81
449.51:47.41° 708. 6862. 38

ESWIHEAL (=10
HEMEAEY (n=10 48,5241, 62° 624, 47£55. 35
V57 AL, P<0. 05, SRR AL, "P<0. 05, 5 = FRUIRAL AL, °P<0. 05, 5
SUMARALILE, P<0.05; 53 SHARRALLE, “P<0. 05
Note:vs. the blank group, “P<0.05; us. the model group, P<0.05; vs. the metformin

)
)

group, “P<0.05; vs. the low-dose matrine group, “P<0.05; vs. the medium-dose group of
matrine, “P<0. 05
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Tab 2 Comparison of LVESD, LVEDD, LVEDV and LVESV among six groups of rats (x=s)
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24l (n=10) 5.460.59 3.260.32 152.43£14.27 5§7.34£5.25
BRI (n=10) 42.33£4.26° 34,7242, 91° 368. 66+ 14. 10° 248.76+24. 37"
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T A LI, *P<0. 05; SEURALICEE, PP<0. 05, 5 FIRALILEE, P<0. 05; S SRICHIRALILAL, ‘P<0. 05 5 BRI RAL AL, “P<0. 05
Note;zs. the blank group, *P<0.05; us. the model group, "P<0.05; vs. the metformin group, °P<0.05; us. the low-dose matrine group, “P<0.05; us. the medium-dose group of matrine, °P<0. 03
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Tab 3 Comparison of LVEF and LVFS among six groups
of rats (x=s, %)
Eibll LVEF LVFS

ZHH (n=10) 52.33+5.23 82.91+8. 06
B4 (n=10) 18.46£1. 59* 16.37+1.38"
ZHILE (n=10) 43.5424. 49 63.29£6. 17%
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Ve LI, “P<0. 05, R LA, PP<0. 05, 5 —HI SUIRAL AR, P<0. 05, 57
SRR, P<0. 05, S BHAHRA LA, *P<0. 05
Noteus. the blank group, “P<0.05; vs. the model group, bp <. 05; vs. the metformin
group, °P<0.05; vs. the low-dose matrine group, “P<0.05; vs. the medium-dose group of

matrine, “P<0. 05
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x4 NEAKXR FBG,FINS KFLE (x+s, mmol/L)
Tab 4 Comparison of FBG and FINS levels among six
groups of rats (x=s,mmol/L)
gl FBG FINS

ZH4(n=10) 5.42:0. 61 12.4242.87
1R (n=10) 12.82+1.44° 49, 1845.76"
XL (n=10) 7. 8240, 74°> 20,612, 59
HHMIEARAL(n=10) 10. 530, 84°" 33,8413, 41
AR (n=10) 9. 090, 78" 26,0312, 59
WBHRAEA (n=10) 7.980. 65°> 21, 04+2. 33"

T 2 LI, *P<0. 05 SEURALILAR, PP<0. 05 5 AL L8, P<0. 05; 57
SUARHAIRLLILE, ‘P<0.05; SESHIPHRALILE, P<0.05

Note;s. the blank group, *P<0.05; us. the model group, "P<0.05; 1s. the metformin
group, “P<0.05; vs. the low-dose matrine group, “P<0.05; vs. the medium-dose group of
matrine, “P<0. 05

EREGIFE L (P<0.05) WK 1.5,

A ZS A B BRI C I XU ; D. & S IR 2
E. S F o S R e 4
A. blank group; B. model group; C. metformin group; D. low-dose matrine

group; E. medium-dose matrine group; F. high-dose matrine group
1 RAXRECECINABRERAETNL(WGA, x400)
Fig 1 Changes of the surface area of myocardial cells in left
ventricle in six groups of rats (WGA, x400)

x5 ANAXREOCEONMMERERLLE (X+s,mm’)
Tab 5 Comparison of the surface area of myocardial cells
in left ventricle among six groups of rats (¥=s,mm?)

40 DA TR

Z A4 (n=10) 1.02:0.09
A (n=10) 2.39:0.21°
U (n=10) 1. 4340, 10
WAMAGA AL (n=10) L9740, 16
BT (n=10) 1,720, 15

AR A (n=10) 1. 4520, 134

VL 52, *P<0. 05; SHUR ILHE, PP<0. 05,5~ AUIIAL I, °P<0. 05, 53
SRR AL, ‘P<0.05; T SHARRALE, P<0. 05

Note:vs. the blank group, *P<0.05; vs. the model group, "P<0.05; vs. the metformin

group, “P<0.05; 5. the low-dose matrine group, “P<0.05; us. the medium-dose group of
matrine, “P<0. 05
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A.blank group; B. model group; C. metformin group; D.low-dose matrine
group; E. medium-dose matrine group; F. high-dose matrine group
2 RAXRRONMEAL S p-AMPK AMPK # SIRT3
BERRIEKE
Fig 2 Expression of p-AMPK, AMPK and SIRT3 protein
in myocardial tissues in six groups of rats

*6 NAKXBOUNLEALAT p-AMPK/AMPK  SIRT3
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Tab 6 Comparison of p-AMPK/AMPK and SIRT3 protein
expression in myocardial tissues among six groups
of rats (x=s)

2 p-AMPK/AMPK SIRT3/GAPDH
% H4l(n=10) 0.770. 08 0.8320.08
R (n=10) 0.11£0.01° 0.130.01°
ZHRUR4L (n=10) 0. 57£0. 06 0.49:0. 05"
WM A (n=10) 0.23£0. 03 0. 260, 03>
WSHPRIE (n=10) 0. 360, 04 0. 340, 03>
HEMEAEA(n=10) 0. 52£0. 05" 0. 460, 4

T LR, *P<0. 05 SBURALILER, PP<0. 05, 5 —RILAL L4, P<0. 05, 577
SRR, ‘P<0.05; TSI RALILE, P<0.05

Note;zs. the blank group, *P<0.05; us. the model group, "P<0.05; 1s. the metformin
group, “P<0.05; vs. the low-dose matrine group, “P<0.05; vs. the medium-dose group of

matrine, “P<0. 05
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