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Effect of Longzuan Granules on cardiac function and inflammatory reaction
mediated by NF-kB in myocardial infarction rats
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Abstract: Objective To observe the effects of Longzuan Granules (LZG) on cardiac function and the inflammatory reaction mediated
by nuclear factor-kB (NF-kB) in myocardial infarction (MI) rats, and explore the protective effect on MI and its mechanisms. Methods
The MI model was established by ligating the left anterior descending coronary artery of SD rats, sham group was only threading without
ligation. The rat models were randomly divided into five groups: model group, Valsartan group (10 mg/kg), high-, medium-, and low-dose
LZG (19.00 g/kg, 9.50 g/kg, and 4.75 g/kg) groups, with 10 rats in each group, ig administered once daily for 28 consecutive days.
Changes in left ventricular function (EF%, FS%, and + dp/dfmax) were detected by echocardiography and hemodynamics. The levels of
inflammatory cytokines IL-6, IL-1p, TNF-0, and CRP in serum were measured by ELISA, and the mRNA expressions of IL-6 and TNF-a
in cardiac tissues were detected by qRT-PCR. The protein expression levels of NF-kB P65 and p-P65 were detected by Western blotting.
Results Compared with the model group, LZG significantly improved left ventricular function in rats; The serum levels of IL-6, IL-1§,
TNF-a, and CRP decreased significantly (P <0.05, 0.01) in LZG groups, the mRNA expressions of IL-6 and TNF-a in the cardiac tissues
was also decreased (P < 0.05, 0.01). LZG significantly decreased the protein expression levels of NF-kB p-P65 (P < 0.05, 0.01).
Conclusion LZG can improve myocardial injury, enhance the left ventricular function, and reduce the inflammatory reaction in MI rats,
and its mechanism may be related to the inflammatory response through NF-«B signaling pathway.
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HAL A B R R A A BR A mI SR, VRl iE
%5 SCXK (50) 2014-0004, T R:rhEEzZy K2z pE
AR E WS, =i 20~25 C, IR
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AR (BRm e, Bw T EMmAHE S TAEY
9.266 g), | PHHIERZIRA L), #'5 20161201
gybin, AbntEERIZARATR, #5 X2289; K
HAEME, KRR RS FARAR, #t5
Q/12HB 4218-2009; Kf IL-6+ IL-18+ TNF-0. C
KM (CRP) W&, BL/RAE A F]; Trizol,
2 [# Invitrogen A F]; cDNA A %ik7#& (TagMan
Reverse Transcription Rengents), %' [iR#/A#;
PCR iX7# (SYBR GREEN PCR Master Mix), %
FOIRFIA T B FR 7B (NFxB) P65 Fiifk.
GAPDH Fifk, BN = &AW REHE A ;s NF-xB
p-P65 FiifA, Abcam A+,

1.3 &5
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KRR i, AODEME [F e, BMUER: Y04 25 A 00 6 i 5z Ak
R4 K, VR ZEMES 3. 4 BhlEf—RHT 104 1.5
cm, FILMANRED R THL, DR B
) AL o 75 4o JFE 485 250 5 B 0 Ak P 1 e 2 2 2 A i e
MG, EFARBME T, R8O, FIF0E
B, BEAMR, HolERESE RS, K 50
TOIE S 2228, T 0F5Msh ik 6, 7
T ODHTA%% 1~2 mm &b, REZ) 1 mm i
1T840, TEBEMEE, BN S, H 3/0 4%
HARIZEEGIA, XKAMEHNYIOHERE. FAR
R RERRE . P ARAKRR R FEHAL DR
k. RigixkERR, LAY,

2.2 PAFRTE

FEIEREE 1 d XK RREEATHE A OB R,
RIS [ %80 (EF) 84 38%~50% A 5
RIERERIN R, AR 70% ] #K RRBEAL 4> At
A, &iybiH (10 mgkg, FHMHEZGY)) AT A,
Kim. F. KFIE (19.00. 9.50. 4.75 g/kg, Hrh
PRIEM Y TIRRAZE) H, FNEERFARA,
[ 10 R HAHHAKRRK ig hTHMN 2, BF
RHAFMBRAKR ig 44 FAEHEK, HAMRBUL
10 mL/kg, 8457528 d, FFR 1 K.

2.3 FRFRE
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T4 BRI B SR I

2.3.4 OWIZHZ T IL-6. TNF-a mRNA &k f6 il
MR sh 5 Fabrill e )G, BUCEARRAOAE, AW
PBS M4, B KO E RN R A R A7 H
KH qRT-PCR 74T IL-6. TNF-o. mRNA #ill,
2728 T S 2R I D SIF AT
IL-6 L5149 5°-GCCAGAGTCATTCAGAGCAA-
TA-3’, Fi#F51¥% 5°-GTTGGATGGTCTTGGTCCT-
TAG-3’; TNF-o L3519 5°-GCAGATGGGCTGT-
ACCTTATC-3’, 5% 5-GGCTGACTTTCTC-
CTGGTATG . L GAPDH ANW %, LiFsl
5-TCCTGCACCACCAACTGCTTAG-3’, Ri54)
5"-AGTGGCAGTGATGGCATGGACT-3",

2.3.5 OALZLZF NF-«B P65.p-P65 5 HEIA R
MBS AR RO HE, FA R PBS st T%, Bz
HXAEBANBRERAEN, #EEO.
GenScript 4%~20% 10 LTI, EFEEN 40 pg,
L 120 V, HIKEEARBIRA S FH. %%
JB 300 mA, 1ho FEEEAE S 5% MG Tk 35 PR

M 3h. 4 CRE—PLIH, TBST ¥ 3 KJE (15
min/¥%), FEiRWH —PHi 2 h, TBST ¥k 3 W, B
Jo HH Image J XEE KA BT KB A0 AT, IR
17 '
2.4 BUES

iR DIx £5 Fox, KH SPSS 19.0 B T4
T, P LL R R R 2= O
Z5FH LSD, AR A Dunnett ¢ /556 )
3 Z#R
3.1 FHOAUEZE KR ORI RE RIS

STIERK R 259 28 d J5, S KRAEOLE
M-Model # 5 O UK 1 FioR, BA 4K R
BFRAE L = SR EIWTS, WA TR, 4T
TR URL 28 d J5 AT IR X — L. B K
B, EF A %% % (FS) SHTF R4 E
BEAR (P<<0.01), JeflhifioRs & 77 2 SRR L,
EF f1 FS RE W, ZRA SR L (P<0.0D),
ZER WK 1.
3.2 FhOAUEZE KR MRE1HZ R0

MR Bh SR 25 BB oR, AL K R S /e
G TN BE I HEHR+dp/ dtmax TR BLET 5K THEE FOFE AR
—dp/dtmex WRALTIRFAL, ZREZE (P<0.01);
BV SR ML, +dp/dtmas —dp/dtmax 6
W B % (P<<0.05. 0.01), W 1.

AybiH

AL 4.75 g kg !

TeEEBURL 19.00 g kg™t JRERIRL 9.50 g-kg™!

1 FAKEOHE M-Model BELEIE

Fig. 1

=1

M-Model echocardiography of rats in each group

R sh RO AR X RO AEThRE IR Eh NI F IZM (X £, n =10)

Table 1 Effect of LZG on heart function and hemodynamics of myocardial infarction model rats (X £s, n = 10)

i HlE/(gkg ™) EF/% FS/% (+dp/dtmax)/(mmHg-s ™) (—dp/dtmax)/(mmHg-s ™)
(EERZN — 66.41+3.60 38.00%2.76 6 628.63+740.67 —5795.00+444.28
it — 29.55+3.71" 14.954+2.05" 5032.00£552.19* —4579.25+419.59"
Hjiybi 0.01 48.7245.10%  2443%3.10%  6304.50+621.38" —5 408.00+551.04
TRk R 19.00 46.62+£3.39%  23.084+2.52%  5875.00£724.09% —5417.38+£664.15%

9.50 44.54+550%  21.94+3.02%  5506.13+952.73 —5074.50 £486.26
4.75 36.10£4.13%  18.47+£2.40%  5324.57+720.08 ~5096.29+£355.87

H5EFARALE: "P<0.01; SHEMALLE: *P<0.05 *P<0.01, [
*P<0.01 vs Sham group; *P < 0.05 *P <0.01 vs model group, same as below
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3.3 INOAEZE KR ME S A GEE FKFRIs2m
R KRR MGG 1 IL-6 IL-1p+ TNF-o. CRP
KK BT (P<<0.01), JekhEik &7 & ft &
F PR B K BRIV o % 2 R KR (P<
0.05. 0.01), ZEHNE 2,
34 ITOAEEZE KB OBEELSF IL-6. TNF-a
mRNA FiEHIF N

B2 K RO MEZH 2 IL-6 mRNA 7KFBH i
T (P<0.01), SRR IL-6 KF T %
(P<0.05. 0.01); BRI KFOMEALH TNF-a
mRNA /KFHE ETF (P<0.01), feghFikim.
FIE AL A TNF-a RIER T (P<0.05.
0.01), RANFRRFIZAE PR, HES
2R SRE 2,
35 XTOAER KROIEE L H NF-kB P65,
NF-kB p-P65 EHFRIEH T

e B URL K RRCoIF AL 2 NF-«B P65 TR H#

e

KA, HA] 5 E FRK NF«xB p-P65 HHH
Rik, EREMEMEH NF-xB P65 HIEEE LA
¥ (P<<0.05. 0.01). %EF LK 3,
4 Ve

S0 B [ AT DLW BB VAR K RO AR B
Ja 22 TR AR, DR 7 O s PRSI 7 55 T
BES RV B2 Wi B BT B — ), AT R
Vevo2100 #5173 HE 3/ Nk e R R AT e =
OINRERIVEY, RIS = EF. FS 24, X 2 M4
Fr— A AVEOT O DI RE R S B AR . SIS RSO
WUREAEARAL K B ) EF A1 FS B S FRAR, okl ks e
HFE LG 520X 2 MRV IR E . LR3) 7%
WD E VAT O I REM 7EDY, S8 IS + dp/dimax B
S AR IR SR T RE,  RE A Akt s O T RE )
Ak, SEIR g R RN ) 715 5 OB El4h R
—5, UL AR RE T S O ThRE, HASRE
M. BH. AT,

TeShFRLR L AR FE K B 0L h SEE F7Kk PRI (X s, n=10)

Table 2 Effect of LZG on IL-6, IL-1p, TNF-a, and CRP levels in serum of myocardial infarction model rats ( X s, n = 10)

ZH ) HlE/(gkeg™) IL-6/(pg'mL™) IL-1B/(pg'mL™) TNF-o/(pg-mL™") CRP/(ng'mL™")
BER — 15.26+1.85 42.631 4.65 123.39410.19 12244138
R — 23.06+1.97" 103.88+10.40" 230.37+37.18" 25.22+2.50"
ARyhiH 0.01 16.6542.74% 3749+ 6.71% 145.52+£25.02% 16.1742.01%
T UL 19.00 17.461+1.61% 36.88+= 8.25% 153.34+30.30% 16.5841.66"

9.50 17.7543.39% 57.99+ 8.86% 169.67 +41.24% 18.254-1.49%
475 19.4742.49% 83.96+12.30% 196.19+16.39% 21.0143.25%
i ok
X
®

IL-6 mRNA AHXf =ik

0
BFEAR R GipiE

19.00 9.50 4.75
AR (g kg ™)

& 2

4 #it

TNF-0. mRNA AEX}
e

AN

BFEAR BRI HybHE 19.00 950 475

Tk (g kg ™)

TSt BRI OB AESE AR O B4R TL-6. TNF-o mRNA RiZBIEM (X £s,n=3)

Fig.2 Effect of LZG on mRNA expression of IL-6 and TNF-o in myocardial tissues of myocardial infarction model rats (X s, n=3)

NF-«B p-P65

4.75

COEFA MR gipm 19.00 9.50

- ——— - —
NF-«B P65

ks

NF-kB p-P65/ NF-«kB P65
s

0.51 I

0 -
RFA MR FiybiH 19.00 950 4.75

1

)

~ 7

TR R (g kg ™)

TR (g kg™

3 RSB OAAEE AR O LR T NF-kB P65. NF-kB p-P65 EEFKIARISEN (X 5, n=3)
Fig.3 Effect of LZG on expression of NF-kB P65 and p-P65 in myocardial tissues of myocardial infarction model rats (X Ls, n=3)
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LU URESE R A, AR I B4R DL R = R
R (ATP) RN TFE, 2 FBC0 UM T
WHE, HUARIERIATEAIR, BE T B 3 RZE RS,
M R AR 98 3 R O L B 28 258 00 T B AR 2 12 %
e, KB R NF-«B 155 8 SIE B2 4O
JRNAE 5 i % P A EL L R i, NF-xB ik
FRELOE 5 2 5 A 0211, IR AR HRAS
N, NF-«B 5l & A 1-«B 48 & 75—, AT MR
W, HH Pes WA, AReEPUIA . Y
— LR HL R R R, NF-xB 5 1B fi# 2 NF-«xB
P65 IR AR A IR M T e # B4R A% N, AE
W5 HIWEEFE LS, B0E 2 P AEAH IR R 1) 3R
ik, ARk 980 R T DL R S AR T R
IL-6. TNF-o %121, 1L-6 X fgiF T CRP KA 1,
IL-1B+ IL-6 FI TNF-a R 2 0o L4015 266 B 21
(ICAM-1) [PER, 34 h0CoJILAH Ha Fr o P 4 B AN
FMHER, SECOUAMRIE TG RERER, M
T ARG U ZEDS), B A1 2 5 O AT B8 2 5 1 J
ROEFR, VP AR S AR B B B R b . ASHE AL
JE o 1) 8 KRR o JULARE A 2R S AL S i R S50 1T
P IV 98 R R R R o 3RS, B 21 K R
7% IL-6. TNF-o. IL-1B. CRP /K I ETIE, #H%
RAEFF mRNA RiETHE . 46T R T)S,
4 A RIEAHRFEFR I B FRAE, T B2 AR
RIEKF mRNA KJRIE, 0] NF-xB P65 [
NAZ o T BB RIORE T O JUL SR 0L 72 A2 R 98 E R BE
A — 8 BIPHICR, UESE T T SEORE PR (1) Rk X
B3 6 Lo LR I A5 40 () B, $27m 1 %R 19 m e
I NF-xB 415 R 28 0 SR 58 U o

H BT O JUURE B85 1) 32 22 57 B — MR
HYNRTT « N NIRIT AMRHATT . BER AT ARG
I, DRI ZS . PUil/IMRERES] . B 324K TH
FiF HS S IEIER AR AR EIR KR LR
REGE D ULER AR, PRICERE R &, (A2
T RIE IR AN BRI R 2R, T R IO I 4
WS 2 EAMRNSS, YR, JRER
TR A DR S5 A 28 A Joi A£E I RN o JILEE 2R 1)
FRIEAKFRERS: FB, 7E0NUEZEHA MR
211 1 5 W 4 55 8 PR 4 B S 2 1 . ) O
LR A A5 % 3t A R P I B SORE OB, AT DRSO JE 2%
RO LR £ R JE BRI AR, VR YT /Lo VLR I ()38
T o AHIE FLE B Tk 0K e 4% 410 1) Co UL R LK B
M SSRE N, RO LZER, s LIhRE, SO

HARSER, HoeEs BHBCRRNE, N5
J Bl R SR T SRR AR % NF-«B {5 5
% A TR B 1 T IR T o
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