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Kaempferol in Improving Cardiac Dysfunction in Rats with Myocardial Infarction by Down-
Regulating Parp-1 to Inhibit Inflammatory Response and Cardiomyocyte Apoptosis*

YIN Xiaobin, QIU Mingyao, WU Haiqin, LIN Mingxia ( Dept. of Emergency, the First Affiliated
Hospital of Hainan Medical College, Haikou 570102, China)

ABSTRACT OBJECTIVE: To observe the effects of kaempferol (KMP) on inflammatory response and cardiomyocyte
apoptosis in rats with myocardial infarction (MI), and to explore its mechanism. METHODS . Fifty rats were randomly
divided into the Sham operation group (Sham), model group (ML), KMP group (received KMP ), DPQ group
[ received poly ADP-ribose polymerase-1 (PARP-1) inhibitor] and KMP + DPQ group [ received KMP combined with
PARP-1 inhibitor] , with 10 rats in each group. Except for the Sham group, MI models were established by ligation of
left anterior descending coronary artery in other groups. After the corresponding drug treatment, the cardiac function
indexes of rats were examined by echocardiography, and the activities of serum creatine kinase isoenzyme ( CK-MB),
cardiac troponin I (c¢Tnl) and tumor necrosis factor-a( TNF-a) , interleukin-6 (IL-6) and interleukin-18 (IL-1B) were
detected by enzyme-linked immunosorbent assay, the pathological morphology of rat myocardium was observed by
hemotoxylin and eosin staining, the apoptosis of rat cardiomyocytes was detected by TUNEL staining, and the levels of
TNF-a, IL-6 and IL-1B protein and PARP-1 protein expression in myocardium was detected by Western blotting.
RESULTS : Compared with MI group, left ventricular end-systolic diameter and left ventricular end-diastolic diameter in
the KMP group and DPQ group decreased significantly, left ventricular fractional shortening, left ventricular ejection
fraction and serum CK-MB and cTnl levels increased significantly, and the pathological damage of myocardial tissue was
significantly alleviated, the apoptosis rate, the levels of inflammatory factors ( TNF-a, 1L-6 and IL-1B8) decreased
significantly, and the expression of inflammatory factor-related proteins and PARP-1 protein in myocardial tissue were
significantly down-regulated, with statistically significant differences (P<0.05). The improvement of cardiac function in
the KMP+DPQ group was significantly better than that in the KMP group and DPQ group (P<0.05). CONCLUSIONS:
KMP may inhibit MI and cardiomyocyte apoptosis by down-regulating PARP-1 expression, thereby improving cardiac
dysfunction in rats with MI.
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& T KMP 411 DPQ 20 ( P<0.05) , FiRZE S A L it¥E X,
W1,
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Tab 1 Effects of KMP on cardiac function indexes of
rats with MI (xzs)

415 LVESD/mm  LVEDD/mm LVFS/% LVEF/%
Sham 41(n=10) 3.39:0.40 5.47+0.55 36.57+3.69 86.41£1.39
M 4l(n=10) 6.35:0.62°  10.13:0.95° 1438152 29.30:2.35°
DPQ 41(n=10) 574:0.60°  8.62£0.91° 19.53£1.67°  43.08+2.68"
KMP #1(n=10) 5.32:0.50 7.120.73"  27.36:2.55"  58.4243.81"
KMP+DPQ 41(n=10) 41560430 612507170 33.6043.25"0 63,7243 4™

15 Sham 41 1AL, *P<0. 05,5 MI 4114, PP<0.05; 5 DPQ 41 1L4%, °P<0.05; 55 KMP
LI, P<0.05

Note;s. the Sham group, *P<0.05; us. the MI group, "P<0.05; 1s. the DPQ group, °P<
0.05; vs. the KMP group, “P<0.05
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DPQ #H K BLIIL ¥ CK-MB . ¢Tnl 7K -3 B 3% T KMP 2 1
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Tab 2 Effects of KMP on serum CK-MB and c¢Tnl levels
in rats with MI (x+s,ng/mL)

415 CK-MB ¢Tnl

Sham £ (n=10) 36.21£3.70 8.39:0. 85
MI41(n=10) 98. 73+4. 58° 34.5242.41°
DPQ #l(n=10) 71.854.31" 28.11£2.23"
KMP #(n=10) 57.15¢3. 16 21.531.49"
KMP+DPQ 4 (n=10) 43,5552, 86" 163121, 64*

T+ 5 Sham 4 1A, *P<0.05; 5 MI 4 LA, PP<0. 05, 5 DPQ L 1LEL, °P<0. 055 KMP
LI, "P<0.05

Note;zs. the Sham group, *P<0.05; us. the MI group, "P<0.05; us. the DPQ group, °P<
0.05; vs. the KMP group, “P<0.05
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W , /U FLZA0 A5 1 T BE R 48 i 4 L 2 ) 45 SRR AT 38 46 A [+
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5 Sham 41t , MI 21 R B WILZH 2 40 Jf 0 1~ 2R (3 3
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R ERC ILZH 2 40 i 8 1 2R 34 B 25 R IR (P<0.05) , H KMP+
DPQ 241K B WA U TR KT KMP 410 DPQ 41
(P<0.05), iR A GRS, IE 2,

, e

N,

RIERSFE WA (HE, x400)

Fig 1 Effects of KMP on pathomorphological changes of myocardial tissue in rats with MI (HE, x 400)

2.5 KMP ¥ MI Xk R &REEFKE

5 Sham 41 b4, M1 40 K BRI TNF-o IL-6 A TL-18 7K
O T TNF-o 1L-6 1 IL-1B 4K [ 2235 K P34 B 2 7
F(P<0.05) ;5 MI 4 Fe ¢, DPQ 44 . KMP 41 KMP+DPQ £
KU TNF-o \TL-6 F1 TL-18 7K, O LA 41 TNF-o | T1-6
FIL-1B H R IA K 3 B 2 (% (P<0.05) , H KMP+DPQ
ZHR FLIM T TNF-a IL-6 F1 IL-1B8 /K-, 0 LA 24 rf TNF-au
IL-6 Fl IL-18 4 1 R ik /K T3 B F (KT KMP 41 #1 DPQ 41
(P<0.05), LRSI GIH#E S, R 3 E 3,
2.6 KMP Tif MI XRCOAAELR S PARP-1 EEERIE

5 Sham ZH Heisz, MI ZH K BRLO ILZH 2T PARP-1 8 (2R E7K
i ETHE (P<0.05) ;5 MI 41 L4, KMP 41 . DPQ 41 il KMP+DPQ
AR O WL L PARP-1 & AR BKFEH B EFRMK(P<

R RS TEM 5430 2023 455 23 565 3 1

3 KMP X MI X R I &R GE E FoK FAI40E ( x+5 ,ng/mL)
Tab 3 Effects of KMP on levels of serum inflammatory
factors in rats with MI (x+s,ng/mL)

ik TNF-a 1.-6 118

Sham # (n=10) 31.57+2. 61 14.29£1.50 19.58£2. 11
MI4(n=10) 84.3125.26° 43.7242. 86° 51, 62+4.33°
DP( 4 (n=10) 75.3924. 15 37.25+2.42° 43.50£3.67
KMP 41 (n=10) 59.403. 86" 30.58:2. 17" 35.21£2.65"
KMP+DPQ 41(n=10) 44.36£3.25" 24.09+1. 76" 27.36£2. 5274

T+ 45 Sham A HAE, *P<0. 05,15 MIAL A, PP<0. 05, 55 DPQ 41 1 AE, °P<0. 05; 55 KMP
HLHAE, P<0.05

Note:vs. the Sham group, “P<0.05; ss. the MI group, "P<0.05; vs. the DPQ group, °P<
0.05; vs. the KMP group, “P<0.05

0.05) , H KMP+DPQ 21 K F.0 204! PARP-1 & A KT
DR T KMP 481 DPQ 41 ( P<0.05) , b2 F K 51
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2 KMP X MI KR CBILZE 2 40 B ) T B8 1 ( TUNEL , x200)
Fig 2 Effects of KMP on myocardial apoptosis in rats with MI ( TUNEL, x 200)
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A

5 Sham 4 HLEE,*P<0. 05; 5 MI £ b4, " P<0. 05; 5 DPQ 20 LL# , © P<0. 05; 5 KMP 41 1b%:, 1 P<0. 05
vs. the Sham group, “P<0.05; vs. the MI group, "P<0.05; vs. the DPQ group, °P<0.05; vs. the KMP group, ‘P<0. 05
3 KMP 3 MI X RO AALRH TNF-o IL-6 1 IL-1B & B RAHI 00
Fig 3 Effects of KMP on protein expression of TNF-a, IL-6, IL-1f3 in myocardial tissue of rats with MI
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55 Sham 4 8L, *P<0. 05; 5 MI £ L%, " P<0. 05; 5 DPQ 20 LL# , © P<0. 05; 5 KMP 4 1b%:,*P<0. 05
vs. the Sham group, *P<0.05; vs. the MI group, "P<0.05; vs. the DPQ group, “P<0.05; vs. the KMP group, *P<0.05
4 KMP 3t MI X ROAALRF PARP-1 F| B RIZHIZM0
Fig 4 Effects of KMP on protein expression of PARP-1 in myocardial tissue of rats with MI
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