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Effect of yulangsan chalcone on the nuclear factor-kB signaling pathway in
rats with myocardial ischemia/reperfusion injury
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[ Abstract]  Objective To investigate the effect of yulangsan chalcone ( YLSC) on the nuclear factor ( NF)-«kB
signaling pathway in rats with myocardial ischemia/reperfusion injury ( MI/RI). Methods A rat model of MI/RI was
prepared by ligating the left anterior descending branch of the coronary artery. The extent of myocardial infarction was

observed by double staining with Evans blue/TTC, and the serum concentrations of creatinine kinase ( CK), CK-MB
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isoenzyme, and hydroxyproline were detected. Immunohistochemistry and western blot analyses were used to detect the
protein expressions of NF-kB-inducing kinase ( NIK), inhibitor of kB (IkB), IkB kinase (IkK) and NF-kB. Results
YLSC reduced the extent of myocardial infarction in rats with MI/RI; reduced the concentrations of CK, CK-MB

isoenzyme, and hydroxyproline; inhibited the protein expressions of NIK, IkK and NF-kB; suppressed the enzyme activity

of NIK and IkK; lessened the degradation of IkB and increased its expression. Conclusions

YLSC exhibited protective

effects in MI/RI rats. The protective mechanism of YLSC may be related to a reduction in the extent of myocardial

infarction, decrease in myocardial enzyme leakage, regulation of NIK/IkK/IkB/NF-kB expressions in the inflammatory

pathway, and reduction of the inflammatory response.

[ Keywords)

R L JUEE P 14 AR Joi 2 e AR 2 Ik it 3 4L 1V 5
OISR Z B A J— b LR il PR 53475 322
FEIERPEN , I PR b LN pel 0RO R AU 3%
PNE N L S 2 ey ity BN X L A 3 1§ S P
HAAEREA O DI RE AR O LA Bk 40 LA
W REEREL A FH Y BURE 5K RAE RIS
R R T2k B R A5 AR B 4, R U, R
A MLV T 0 LR ot %) LA 7 3 #E it  (HORS
FFEUESE T 37 RIS TE # Ak i, D0 gk ol bR S A5 LA
HHEARC WL RE S 2H 2 4540 ™ B IR, S A
AL TR IR B X R 5 S i B4 R FR
U LGB it P TR

L0, E MR MI/RT R4 7 TR0 5 1k B2
AR I T | 24 U L 245 ) 5 AL B AR A
BEAGLT I G B A R S S AR, e gh )
P P R SR O UL AN i RE AR
5 BELT % 2 - 1 1) i 700 5, O AR — e R (B
HAFTERYEE X585 7 R TT L 52 P 22 6 A Al
A3 H A2 3] TR, 53 A0, X T 08 A E S
FIl /D 5 9 PR BRI 4% T T i 42 1 B R AN 7
B TR X R A [ NIK/ 1K/ 1kB/NF-kB B9
FEABEAR TR HER AR WS R T %
HEATIE Y T2 )5, R R Ui #% K F NF-kB 1915
PEFRIR A R A N A5 DL SCSE | 9 0E I 1Y B
RO LAZE it | B 2 BT 10 LA S i A 3 1Y I 25
B0 RN MI/RL BET7RCR

L BB A ( YLS, Millettia pulchra ( Benth. ) Kurz
var. Laxior (Dunn) Z. Wei ( Papilionaceae) ) JFFEY)
ZHUL A BIEACRHE Y b i 2 TP, 327 oy
JUVE AR R A, Y R R R 2 A
T ParR B BRUE) (PR A IR DOH: 2 5T i bR o
(B—4) ) P WG, W T 0RO 6 4 TR 2
ARHRIR RS IARKOT BRI AR S AR5/
AN YIS B by g T T A K R A

yulangsan chalcone; myocardial ischemia/reperfusion injury; nuclear factor-kB signaling pathway

A (YLSC, 17 - B 48 3 — 7 — ¥ 5% — 2% 9 1k g ¥ /R
i) UL 1, FERTIAE ST, AN 2 B YLSC 7R
P AU LR L 970 46 420 Pl R A 20 LA L
PR BELITC LAN A i 3 DR R R
B LA P ke A 52 AR 0 A T T LA B AR
PHETCS H YLSC % ML/RI {54 B9 A0 G AL 4
KIAT, UL, A B 558 X LA TR 5T, BB YLSC
PR3P BIL T 2 75 5 98 A 18 B NIK/ 1K/ 1B/ NF-kB
H LIl YLSC BiiiA ML/RI 48 548 9 1B
FHER SRR T 7 8, EL A B00m i 30 52 B SR

YN

A5,
1 #RFn7EE

1.1 Wz

SPF 2% SD K 60 H KT (265£15) g, M4
B HT VY BE R R AR S S o [ SCXK A
2020-0003 ] , BRI FRAE) P BERF R 27 5255 s Py v
L[ SYXK #E 2020-0004 ] , 2= @45 ] 7E 21°C ~22°C
FENT G BE 5 TR AE 40% ~70% JEFROGIE ROk E A
B . ASHEFE L) PG B R K 2% o 1 S0 56 1 B
7 bt 23 1 77 (201808009 ) , Fi¢ 52 1 3h 1y 1 1 1
“BR” B 25T NGE 3 SR, D) S 30 A A AR i S 56
e,

3 WS VELTE =R Sy 2 S S VN &N Hlibk fde sy )
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Table 1 Effect of YLSC on myocardial risk area and infarction
area in MI/RI rat

20 531 Bl M 95 T (9% ) FEFETE R (%)
Groups Risk area Infarction area
i F-ARH Sham 12.59+1. 62 0. 000. 00

HERIZH Model 41.49+5.42° 32.3346.50"
[A4EXT B2 PDTC 38.21%2.47" 20. 82+5.77 " *
YLSC w7 540 YLSCy 36.73+1.21" 21.75+6.33 %
YLSC #5440 YLSCy 36.78+9.29" 22.87+3.81 "%

YLSC fiGFl &4 YLSC,, 39.57+6.37" 29.83+8.24"

ST ARAE, © P<0.05; SHALL L, *P<0.01,
Note. Compared with the sham group, ™ P<0.05. Compared with the
model group, " P<0.01.

2 YLSC X} MI/RI K Bocs LS 1 36 B ARIRR 8 3 Rl 4 52 1

Figure 2 Effect of YLSC on myocardial risk area and infarction area in MI/RI rat
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<0.05 5% P<0.01) , 2 KB R, 45 R LW,
YLSC %f MU/RI K BUEA PR3 VE T, A8 i i 45
NIK/1kK/1kB/NF-kB {55 i i o AH 3G il 19 37 4 >k
RELIBT 5 2461475, 45 ULk 4 Al 4,

3 itig

NIK J2& [kK 1 b ik i , e i ik 20 0% s g 5 |
e IkK BIE AL, IkK 936 A4k 1 45 1B A& A B
b, BERR A S 1 TxB i 85 1 A TR0 4k i i A4, BV
KR T NF-xB-IkB E &Y RE , 6 Y fd RS
NF-kB WK T Ui 25 0GR A, I B ik NF-xB (1)
DNA 255 S5 F Ak FHE IR A ] NF-B 1 5 20 il
% A O Bk DR BT IX 422 800, JR 3l 5 s 2 F fp i A
T AR AR TkB B R R 7 5 BH T Bl
T, 2 i NF-xB-IkB & 4 1) 04 fif 14 2 g, )
NF-kB JCik 2 5 4% 60 )7 91, g5 3 19 S8 s vy Al

R 2 YLSC Xt MI/RI K BUMIE CK .CK-MB & Hyp /K-FFIFE IR (s )
Table 2 Effect of YLSC on level of CK, CK-MB and Hyp in MI/RI rat

21 5] Groups CK(U/mL) CK-MB(U/mL) Hyp(mg/L)

BF A Sham 0. 18+0. 07" 73.57+60. 117 6.08+3. 1%
FERIZ Model 2.17+1.04" 718. 96+90. 30 * 13.96+7.6"

Bt HEZH PDTC 0.33£0. 18 ** 322.256+129. 08 “* 7.59+1.1%*

YLSC il &4l YLSCy, 0.36+0. 10 ** 346. 104£80. 53 *** 8.21x1.4"*

YLSC 3l 4] YLSCy, 0.41£0.21"* 501. 60+49. 81 ** 8.55£0.3"%
YLSC {554 YLSC,, 0.45+0.30 " * 574.05+90. 92" 15.92+7.6°

. SBRFARAE, * P<0.05; SHMA A, *P<0.05, #P<0.01,
Note. Compared with the sham group, * P<0. 05. Compared with the model group, *P<0.05, *P<0.01.

%3 YLSC %} MI/RI KB NIK/IkK/IkB/NF-kB B 7K (5200 (s , IR EE(E)
Table 3 Effect of YLSC on level of NIK/IkK/IkB/NF-kB in MI/RI rat( gray value)

23] Groups NIK kK kB NF-kB

fRF AR Sham 144. 00+5. 73* 135. 57+7. 32* 108. 14=4. 81* 154. 90+ 1. 66™
UL Model 103.717.57" 100. 57+3. 87" 142.29+7.78 " 111.50£15.50 "
Pt R PDTC 125.57+5.74 " * 128.57+3.05 ™ 122.29+3. 77" 143. 80+0. 92"
YLSC il &4 YLSCy 124.57+6.55"* 125.43+6.07 " * 121. 86+4. 56* 132.70+1.70**

YLSC HiH4H YLSC,, 121. 14+4. 14**
YLSC f# = 4l YLSC,, 114.43£10.03 "

131. 60+ 14. 66 **
126.20+1.93*

133.71+5. 62 **
133. 00+5. 66 **

121.29+3.86 ™
116.43+3.51 **

T SBTARLLIEE, ©P<0.05; SEIHALLE, P<0.05, *P<0.01,
Note. Compared with the sham group, * P<0. 05. Compared with the model group, *P<0.05, " P<0.01.

R4 YLSC % MI/RI K NIK/IkK/TkB/NF-kB 25 [ 7K - FI 550 (%+s)
Table 4 Effect of YLSC on level of NIK/IkK/IkB/NF-kB in MI/RI rat

ZH 5 Groups NIK/B-actin IkK/B-actin IkB/B-actin NF-kB/B-actin
p
BFAR4H Sham 0. 930+0. 03* 0.924+0. 01" 1. 099+0. 01% 0. 843+0. 03*
FEFRIZH Model 1.432+0.01" 1.376+0.04" 0.794+0.01 " 1.377+0.02*
FHMEXT B2 PDTC 0. 987+0. 07* 1.102+0. 04 ** 1. 043+0. 03* 1. 037+0. 05 “*
YLSC il 4 YLSCy 1. 0280, 14** 1.12320.01** 1. 0110, 02** 1. 047+0. 06 * *
YLSC H3fH4 YLSC,, 1.260+0. 04 *# 1.244+0.11°* 0. 854+0.03** 1.135+0.02*#

YLSC I 41 YLSC, 1.383+0.03 1.324+0.11°% 0. 820+0. 004 * 1.259+0.02*

ST ARUILE, © P<0.05; SEAIL AL, *P<0.05, *P<0.01,
Note. Compared with the sham group, * P<0. 05. Compared with the model group, *P<0.05, *P<0.01.
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B3 YLSC %} MI/RI Kl NIK/IkK/IkB/NF-kB & 47K - B 5% 1
Figure 3 Effect of YLSC on level of NIK/IkK/IkB/NF-kB in MI/RI rat

B4 YLSC X} MI/RI K i NIK/IkK/1kB/NF-«B
HHKFHIR R
Figure 4 Effect of YLSC on protein expression level of
NIK/1kK/IkB/NF-kB in MI/RI rat
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