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BE BRY5it O A-F 1 2R84 58 3(IRAK3) I B £k 3T A5 % 45 (LPS) #5695 L2n R A5 45 69 VE A BLA] . ik o B4
SD $LRJBAX s ILm i, FAALS 4 st B840 LPS 40 silRAK3 #0F= silRAK3+LPS 21, silRAK3 487 silRAK3-+LPS 0.5 JUém 4% 4
IRAK3 it Bk 4% 48 4% 82 (siRNA ), %} B8 28 4= LPS 20 45 3¢ A 1 3+ B siRNA, %534 48 h 5 LPS 40 #= silRAK3+LPS %14 #| A LPS
(10 wg/mL)A 22 & Lz g 6 h, 3T BE 207w siIRAK3 ZAm N 5249 PBS 50k . KA %98 % & 7% % (Western blot)#-] LPS % AL
2m it IRAK3 &34 69 % v, KB M it H0X F) & -8(CCK-8 ) ik 4b | vy 2.8 ILm fRL 3 74, KRB JRA% K 5% 4645 B 47123 R (TUNEL 4
M e LS WLm R T, SRR B EE S, 9% B ) ST (ELISA ) #i] va 2.8 Aldm i b 35 i b £ g B F @ 4% (IL)-6  AF 58 37 B F (TNF)-o
#) 7K, Western blot #& 4% 45 & B -F -kB(NF-kB )% & #= NF-«B 74 %& & o(IkB-o) 89 & ik, Z558R : Western bolt #5 R 2 7, LPS 1%
Ja s Ilgm it IRAK3 #9738 %3k 7 % (P<0.05),CCK-8 = TUNEL %5 % 2 7, 53t B 48t LPS 203 Mlm it iE A A&, Il dm
MBI & (P<0.05);siIRAK3 2Rt iE H Anm i b Bl 53T a4k 3) LA B £ F (P>0.05), 5 LPS 4481k,
SiIRAK3+LPS 403 ALam it 7& 5y 9+ &, oo ldm I8 o= o) FRAK( P<0.05 ), 5 xR a4t LPS 288 L dm i -k 44 IL-6 . TNF-a F+ 5,
NF-kB & & % i 9 & [kB-a & & &k BAK(P<0.05), 5 LPS 2a4A 3t , silRAK3+LPS 8.5 Lm e 3 g B 5 536, ', NF-«B & &
FA AR, IkB-a B 8 Ak A5 (P<0.05) . 2518 : T 45 IRAK3 3 B & ik i iF i 519845 NF-kB il 74 42 LPS #5645 X B G PLim
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ABSTRACT Objective: To investigate the effect and mechanism of interleukin-1 receptor-associated kinase 3 (IRAK3) gene
expression on lipopolysaccharide (LPS)-induced cardiomyocyte injury. Methods: Primary cardiomyocyte of SD suckling mice were
isolated and cultured, and they were divided into the control group, LPS group, silRAK3 group and silIRAK3 combined with LPS group.
The cardiomyocyte in the silRAK3 group and silRAK3 combined with LPS group were transfected with IRAK3 silencing ribonucleic
acid (siRNA). Control group and LPS group were transfected with negative control siRNA. 48 h after transfection, cardiomyocyte in the
LPS group and silRAK3 combined with LPS group were treated with LPS (10 wg/mL) for 6h respectively, and the control group and
silRAK3 group were added with the same amount of PBS solution. The Western blot (Western bolt) was used to detect the effect of LPS
on cardiomyocyte IRAK3 expression, The Cell Counting Kit-8 (CCK-8) was used to detect the proliferation of four groups of
cardiomyocyte, and Terminal deoxynucleotidyl transferasedUTP nick end labeling (TUNEL) was used to detect the apoptosis of four
groups of cardiomyocyte. Enzyme linked immunosorbent assay (ELISA) was used to detect the inflammatory factors interleukin (IL)-6
and tumor necrosis factor (TNF) -« levels in the supernatant of the four groups of cardiomyocyte. The expressions of nuclear factor-xB
(NF-kB) protein and NF-kB inhibitor protein a (IkB-a) were detected by Western Blot. Results: Western Blot results showed that LPS
increased the protein expression of IRAK3 in primary cardiomyocyte (P<0.05), CCK-8 and TUNEL results showed that compared with
the control group, the viability of cardiomyocyte in the LPS group was decreased, and the cardiomyocyte apoptosis ratio was increased
(P<0.05). There were no significant differences in cell viability and cell apoptosis ratio between silRAK3 group and control group (P>0.
05). Compared with the LPS group, the viability of cardiomyocyte in the silRAK3 combined with LPS group was increased, and the
cardiomyocyte apoptosis ratio was decreased (P<0.05). Compared with the control group, the secretion of IL-6 and TNF-«a in the

* IELTH A DA BT LRI H (20A200521)
VEZ TR/ 225 (1987-), 8, ARE, 1A BRI, NFFC LB 5 6] B9AFST , E-mail: 15103652389@163.com
(S H $9:2022-05-06 237 H #1]:2022-05-28)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.22 NOV.2022

. 4243 .

cardiomyocyte of LPS group was increased, the protein expression of NF-kB was increased, and the protein expression of IkB-a was

decreased (P<0.05). Compared with the LPS group, silRAK3combined with LPS group showed decreased secretion of inflammatory

cytokines, decreased expression of NF-kB protein, and increased expression of IkB-a protein (P<0.05). Conclusion: Interference of

IRAK3 gene expression attenuates LPS-induced injury of primary rat cardiomyocyte by negatively regulating NF-kB pathway.
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T, SRS R i i R BB i B A (TUNEL )RR & [ Jb st 4t
SHEYHARA B ], & H BUE 2 (BCA) B & W B L3R
22 AR A BR A R o R TL-6 R S Ze W R 2 (ELISA )
IR G AN K B TNF-o ELISA 3805 &t [ ¥0 [ _F Vi g Ak
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Y (HRP ) Fric B 2250 — Pl H 3 = AR W8 R A TR
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1.2 BRGNS Bk s

A sh¥) S g 22 3R Be sh e B2 B 2tk o 4% BRSOy
BRI AR AR, e B 1-5 R (Bl A4 72 /NI Y
SD ZLEL 6 H, BRI ML 5 7E 212 A0 55 - M s , B o . 57
RO EA 10% 3T ) TR 1) JC e PBS By RO IE, & 7%
XY PBS wise—imm O, B SWT Y PBS B b i
VEPIIR o WO AL BB T B EE, InA 5 mL I bR
i R Bt 0.4 mg/mL, fi#E i 0.6 mg/mL.5.4 mM KCI £1 0.8 mM
MgSO, [ 20 mM HEPES %% )i {k. 800 rpm .05 5 435,
M 415 3R (70% DMEM, 15% M199,15% FBS F1 100
U/mL 78 2 AR 20 ) B A0 1.0 DL ML AE B2 BT 8 1%
MHEE(37°C , 30 min)f¥ 60 mm JFACIEFEIL 355, 18 h )5, ik
To I I 4453 37 5 (80% DMEM, 20% M199, 100 U/mL #H%5%
FEERE 3 RELIE TR MR K & 70-80%m0 & I HEF 141K,
1.3 S ¢AFImpnEE L

SrEEEEFE SD FLUREALOILANN, FENLA o X) HR 4 LPS
4] silRAK3 2 f1 silRAK3+LPS 4] . silRAK3 4 F si-
IRAK3+LPS ZH.0 L4 i % 44 IRAK3 siRNA, Xf i 26 F1 LPS 41
EEYL AT IR SIRNA, e 48 h J5 LPS 2 silRAK3+LPS 41
435 A LPS(10 we/mL) b 3.0 ALAN M 6 h, X B 20 Al silRAK3
ZHIMASE RN PBS W o Bk T XK B 2E 3-4 ARTRARO
AR FP T 24 FLARP, 4l K 2 50-60%ml G i #E 17 7%
Ye ., B ACHUE 1% 20 pmol siRNA 5 50 pL opti-mem £ 55 5L
A, BBE 2 % 1 wL 1ipo2000 5 50 wL opti-mem £ FFFEIR A,
FEIRMCE 5 . B 1 2 1R5, BIRMCE 20 434, K40
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AN . 4-6 /BT AERFIG IR AL, XT B2 A1 LPS
ZH I YL B X BB siRNA |, silRAK3 241 T siIRAK3+LPS 2H 7% 4 I-
RAK3 siRNA,
1.4 Western blot ¥ .0 ALZHAR IRAK3 BIE A XRIE

WA 4 ARG EFE G D LA, D AR A4l 7e /34
fite, F BCA KA &M A W, MALERA SR
100°C 2%, 5 min i 8 (128 14 AR YR Uk 8 i 40 g R
REFL 24T SDS-PAGE BENEHLTK, 45 oG R A 144 I &t
1B FEArR A IRAKS — P 4 CHEE R, 55 R
HARXT I Y HRP ARic iy — 40, Vel S5 N ECL A& OGIR FHEE
WG R GEAT RN A7 EIRF Image T 9047 K FE (35, H
GAPDH 1E N2, % H SE R AT 2 4T
1.5 CCK-8 x4l 4hpaiE 51
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Mo, A A 1K 50-60%ml & i T 4L YL IR ) 13 (1R
AR LB ), #5G% 24 /NEFJS , LPS 44N silRAK3+LPS 2 i1
A 10 wg/mL LPS, % B ZH 1 silRAK3 2H i A Z542 PBS, 6 /M)
JEFEEEFR LI CCK-8 B3, fA 10 pL CCK-8 AN
100 pL ZEREREFRIE . BT 37°C 5%CO, Bi g4 2-4 /i, A
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BN % 52 s R R Z T s . ELISA 3R 7)
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HESD BT 37°C RN 30 48k, FHUEBIRPENR 5 1K, I ARGFR
BT 37C RN 30 435 FRATBEEIRBER 5 I, A L&
WA BET 37TCRN 10 534, INAZIRWE, 15 5380 N FIREbR
SGEEH 450 nm A A OB . ARTE BRI A VR BE A AR
FEm IR

1.8 Western blot #ill]l NF-kB.IkB-a HIFR &

Ak FER 5 A JUL 4 RS 5 7 00 ) 50 Rl 2 it 410 5
PR 1 2 74 2, T BCA SRR & AR (1 B, AT &
M G PR 100°C A Smin 8 AR . AR H R E 2
it 40 ng A FAEEFLAEFT SDS-PAGE SERCHLIK , 455
MR A THE LT PAT , 45 W5 78 73 1= A NF-«B | IxB-a —HLIE W T
4CHFE I, 5 R E AHXT R 9 HRP A3 (% 9t , PEAR
JE M ECL &G I BE B R R e ik 17 &t (RAFEIEH
Image J A7 K EEE 5, JH GAPDH Ry N 2, XF H ) FE R
R ERGHaT,

1.9 Grit=AbEE

K Graphpad 8.0 #{4-E4 7 B R Geit24 504, 112 Bk
FFE IEZS 0 DSAECT B {E AR 22 (meant SD)FRIR , A (1]
FERCR AT ¢ 5y, = 2H s LA b B I L e (5 ) 80 1) Oy 25 45 A7
(ANOVA), P<0.05 B WA S i2# 8 L.

2 R

2.1 LPS {0 flL4ERa R IRAK3 RiEFA S

X MELHAR L, LPS 2H TRAK3 B4 235 T+ 55 (P<0.05),
silRAK3 4 IRAK3 7E 1 3k B i F# K (P<0.05) ; 15 LPS 41 AH
It , siIRAK3+LPS 2 IRAK3 4 1R 5 A Pr R (P<0.05), I
B 1
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Fig.1 Expression of IRAK3 protein in cardiomyocyte of each group

Note: A: protein expression map of IRAK3 detected by Western blot. B: Statistical analysis protein expression of IRAK3 in cardiomyocyte of each group.
Compared with the control group, *P<0.05. Compared with the LPS group, P<0.05.

2.2 FH# IRAK3 X3 LPS 5S40 A4 REIE 11 80320
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05). L& 3.
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(P<0.05), ULE 4,
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1Y 2R 26RO BRZE A (P<0.05),siRAKS3 £ 55 %) B4 L
T EZR(P>0.05); 5 LPS 4 A It , silRAK3+LPS #H NF-«B
()4 P 15 MK (P<0.05) , SITRAK3+LPS 4 IxB-a 85 4 £ ik
FEr(P<0.05), WA 5,
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Fig. 2 Comparison of cardiomyocyte viability in each group Fig. 3 Comparison of cardiomyocyte apoptosis ratio in each group
Note: Compared with the control group, *P<0.05. Note: Compared with the control group, *P<0.05.
Compared with the LPS group, “P<0.05. Compared with the LPS group, “P<0.05.
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Fig.4 Comparison of the levels of inflammatory cytokines IL-6 and TNF-« in the supernatant of cardiomyocyte in each group

Note: Compared with the control group, *P<0.05. Compared with the LPS group, “P<0.05.
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Fig. 5 The protein expression of NF-kB and IkB-« in cardiomyocyte of each group
Note: A: Protein expression map of NF-kB and IkB-a detected by Western Bolt. B: Statistical analysis protein expression of IkB-a in cardiomyocyte of
each group. C: Statistical analysis protein expression of NF-kB in cardiomyocyte of each group.

Compared with the control group, *P<0.05. Compared with the LPS group, “P<0.05.
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FRALENUS, LPS A5 A e O LR A PN A SR 7 1V 2210
FEHRETIZ N N, MG TS LPS BT g e I 4 b &
iE PR B 2R 3B RO A T i R A0 LPS W] 355 S i 41 R 1 Y
A RSO I S T RER, ABIF ST R A T LPS 5 S0 LA AR
PRAEBTESLARINONURIEA AT 25 7R : LPS 410 AL
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T L5 6 IR ZH AH L BA 58 T (P<0.05) , JIF 52 LPS G354k T
FL BRI R TE Ty , 38000 T JR T 40 e

B RFGE WRM, FE A N TR IRAKS J55 R i i 4 2tk 0 L
FEFEAL AL/ N RO IERE AL B, 78 IRAK3 35 ] fE7E
O NEBEIR B ALE o R B EE/E A . IRAK3 25 38 1 I/ 4%
TLR/NF B 55 2S5 800 B R 00 WA e i n P,
AN ACTA5SY IRAKS FETE LPS 75 S 193 BUFALO
JULZH M 451 47 i 7 T, LPS &k 35U 4 LA R0 UL ZH B o TRAKS
HFRiETHR, #2278 IRAK3 [3RIATTES S LPS iS00 L4l
M. AWFsT H sIRNA FAR AL LA IRAK3 JEH Y
Fik, RIT I IRAK3 FEH A5, LPS 512 1.0 ILAR R i F1
REARFRJR T LU S IR A s, 3RIT IRAKS 7.0 LA M 2R
FERA T A EEAE.
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LPS 410 ULZH A _E 35 7 1L-6 Al TNF-o 7K - [ (P<0.05) .
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7% 5 LPS 414, siRAK3+LPS 41 NF-«B [ 85 (1 75 1k [ A%
(P<0.05),siIRAK3+LPS #H IkB-o 197K 43235 T 55 (P<0.05),
AHELF 521 LPS #ili, T3k IRAK3 L 33k 5 LPS Hl s RefH
LA TkB-o 12 IR IEHE N, NF-«B FRIAFEML, 7R
Tt IRAK3 J [H 6 14 5 71 4% NF-xB 9 2353800 JLAN
Ji S E PR B 4

FH IRAK3 H: K #35J5 , LPS i 519 IL-6 F1 TNF-o [
WD BB 2 WE S A FL BRSSO LA I g8 T LU BB, i —
B SLIG R B IRAKS 6 KT8 42 T LPS i S A9.0 L gm
JHL 8 T AL LT L Y 4 9, NF-kB 2R (1 R 35 B AIG, 6 T4k
IRAK3 JE[HFekiE 1 1% NF-«B 1926350042 LPS iS40
JULER M40 . DRIt , 3 TIRAKS 38 R F3k vl fE G 7 LR
) —FIB T RIR YT T

g5 PR ANBFFEIE I T T4 IRAK3 3 BRI 338 ] LA
LPS 7|36 0.0 LA M 08 T Fn S 0 B g, i — DR R B I-
RAK3 3 H ik BEAIL 7 4% NF-xB R %3k, #8577 T IRAK3
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