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Effect of Paeonol Combined with Notoginseng Total Saponins on mRNA Expression of
TNF-a and IL-1g8 in Rats with Ventricular Remodeling After Myocardial Infarction

FAN Yan-fang, LI Qian-kuan, SHI Kai-hang, JIA Zhuo-ya, ZHOU Xiao-hui, CAO Kai”
( Chengde Medical College, Chengde 067000, China)

[ Abstract | Objective: To investigate the effect and mechanism of paeonol ( Pae) combined with
Notoginseng total saponins ( NTS) on tumor necrosis factor tumor necrosis factor-oa ( TNF-o¢) and interleukin
interleukin-18 (IL-18) mRNA expression levels in myocardium tissues in rats with ventricular remodeling after
acute myocardial infarction ( AMI). Method: Totally 80 male SD rats were selected, and 70 of them were
randomly used to establish AMI rat models by ligaturing left anterior descending ( LAD ) artery. Alive and
successfully modeled rats were randomly divided into model group, Pae group (8 mg-kg '), NTS group (40 mg-
kg™'), Pae + NTS group low-dose group (Pae 4 mg-kg ' + NTS 20 mg-kg '), high-dose group ( Pae
8 mg-kg™' + NTS 40 mg-kg ') and captopril positive control group (10 mg-kg ') according to different
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interventions, and another 10 rats were used as sham operation group. The rats in various treatment groups received
intraperitoneal injection of drugs for 28 days. Then the pathology changes of myocardial tissues were observed by
htoxylin eosin (HE) staining; the protein expression levels of NF-xkBp65 and p-IkB-a were detected by Western
blot assay, and the mRNA expression levels of TNF-a and IL-18 were detected by reverse transcriptase PCR ( RT-
PCR). Result; As compared with sham operation group, there were obvious myocardial pathological changes in
model group, with significantly increased NF-xkBp65 and p-IkB-a protein expression levels as well as TNF-a and
IL-18 mRNA expression levels (P <0.01). As compared with the model group, the myocardial pathological
changes were improved to varying degrees in various treatment groups, with significantly decreased expressions of
interest protein and interest mRNA (P <0.01). In addition, the improvement in combined drug use groups was
superior to that in single substance drug group (P <0.05, P <0.01), and the effect in high dose combined drug
use group was more significant than that in low dose combined drug use group (P < 0.05, P <0.01).
Conclusion: The combination of Pae and NTS can play obvious synergistic action in improving ventricular remodeling
in rats after myocardial infarction, and its mechanism may be associated with blocking the NF-xB/IxB pathway,
down-regulating mRNA expression levels of TNF-a and IL-18, and attenuating the inflammatory reactions.

[ Key words ] paeonol ;

Notoginseng total saponins; durg combination; myocardial infarction;

ventricular remodeling

& 10 JLAE BE (acute myocardial infarction,
AMI) J5 0 U ZUFE BE D R 35 454 AR & Dy e 55
T5 R AR U A, B = A, RO L
200 1 ) S JBE K L 481 e 2R AR AR 8 S T R IR B
O WU J57 A= 1 4 Ak 5 200 Jf b 56 Joit 4 15 it 4 g e 11
BT ek s O MW 4G 1 D RE R RE . B S B MO
TE TR A6 ARG A AR A7 R S L IR,
R B0 2 AR T g MO ) R R R AR R
JE . F}EZE (paeonol, Pae) J&— 28 /N 73 1 Bl 264k
B, M 248 AR W 1 4 R B BB R 4 4 )
25 FME B R 4y B R MY, = b B R
( Notoginseng total saponins, NTS) J& HNEBHE Y =+
() F2 A O Sy, B AR L Ik i BRI LA
YU FE 4 B 55 22 Fh 2 BPE FH Y o AR 154 4 i 300 A
FEUESE , 8 YA M) O WUEF i A ko3 0 = A, fR
Proc A8 A VE T, HL 35 356 AT Bl Jm] 400 ) e Ak AR K
K+ -B(TGF-B) /Smads {5 538 Mt 0 % FAly "'
RT3 45 I AE R W % 1A -k B (NF-kB) 5 5
T A O A R AR AR PR R R B WA R
i AHF T WK Pae BEG NTS X0 5 00 % A K
SO WL Ji R SR AE ] - ( TNF-a0) , 1 40 S A 3R -18
(IL-1B8) i) mRNA 1754k , #81:F Pae B4 NTS % NF-

kB/1xB {5 Z i i 2 & 2 A W RIVER .
1 ##E
1.1 zh¥ 80 H{d ) SPF g Mtk SD KR, A&

(200 +£20) g ( Jb 5t 4 38 F £ S50 sh ) 8 R A RS
A, A E 5 SCXK ( 5T)2012-0001 , A< B 5% 35 15 74

R LGSR TR S (5T
20161011) , A7 SE B A X ¥ 475 & vh E AR B 25 B 2%
A K PaEsdE T N,
L2 259 FakR  Pae (PR R B I 300K, 328 L0 FF
B2 1 kL B L BLEE 80, Jok B, AR 5 g L7,
TR E 25 A R AL 45 20110603 ) 5 NTS (1l
SEE T B, o =B B AR R e A, B
B2 RN AL 45 14E]219-12) , R 4G A A (I
il 25, L5 20140702 ) 5 20 21 54 f% Wi ( 35 [E Biomiga
NE], #E 5 PC1001) 5 4 i NF-«Bp65 ( £ Santa
Cruze 23], 4it*5 SC-109) ; /N T B-actin [ B 2 Ak -
IkB(p-1kB) Z S REHUR (L k2 & A Al L it 5
435k TA-09, ZS-8404 ) ; Trizol ( At 51 TIANGEN A
Yos ] At DP121221) s PCR S % sk iR & ( B A
TaKaRa 2\ & , #t5 RR420A, RRO47A) ; 8-l 3h %5 [
(B-actin) , TNF-a I IL-18 5| ¥y ( | i 4= ¥ T2 B 6y
ARRA LT YW-6)
1.3 {%#% DW3000-B %I /NFY 5l 4y 9 10 ML (3 b 1E
EH A A, ECG-6511 .y vy AN (1 i ok Ha AR
A PR F) ,DYY-BC A A 3k AL (b 50T N — 1 2%
J7) A H g P B R IR &R 4e (35 E Bio-Rad 24
Al
2 Ak
2.1 AMI BRG] & 80 H SD K B v Fifi ML 326 HC iy
70 HU I BRI, FF R IS 2 LK B 22 e R 3 bk A i
RS i & AMI SRS DL i B g s ST B 5 3% 1) b
w12 LLEAE N AMI B A o # 7 i dn e,
- 133 -



223 B 12 1)
2017 4£ 6 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 12
Jun. ,2017

ARIEINIG B 248 G OV I i s /) 42 10 HOoR R R
A A 72 T IR Bh Dk SR [R] 7 ' A 2 2 AN 25 4L o
FAREHFERPURGE 3 d, 7700 K RO BB
W, S KRR RIGHET 6 H R 4 H AR
BER BUBEAL > A 6 4, 5520 10 H o, gaZyad st
7 H L9 63 Q58 LS H, 43 i) 4 Pae 2 9 H (8 mg-
kg™ ) NTS £1 9 H (40 mg-kg™') , B A MK S 41 9
H (Pae 4 mg-kg ™' +NTS 20 mg-kg '), 4w )
ZH 9 H (Pae 8 mg-kg ' + NTS 40 mg-kg '), R4t
FI4L9 H (10 mg-kg ™) FIBIAIZL 8 Ko & 4K
A A R L IRA THN 25, %4
28 d, S AU Al T AR 4R BRI A 25 2 07 4 7 5%
R ER K 28 d,
2.2 HARFR-PL(HE) e 028 K B0 L2 20
PP 2525 28 d J5, KA S (4% ) I8 BRI R
B, PR T e SR 0 U, 0 BRURE FE R A0 WLZH 2R I
TE 10% H P A 7K B bRge b v [, 2 BRSCHiR (8 ]
WL AU KL, ) R AR AR 4 pm
JEEEZE LY 7 3 5K, W AL HE Je €8, JB i 2 0K, &
b B K, SRR R Y, ,0. 5% Eh R W44k, A 4T Y
o, CWERE R K, B W], B[ 5Kk A 8 D) 7 200
% AU T WL LEH 21 10 g B 2 72, Bl AL 4R BB 5
AL IR
2.3 FHHAFREE M (Western blot) ¥  NF-
«kBp65 Fll p-1kB-a B8 H KL KT HEIEFIR
R T) B A0 LA 2 100 mg H i A PBS 1 mL, 7K
AR HE R TR A L M HEUR % 2
WA M B LA 1,4 °C,3 500 remin ' B0 5 min,
F W, EUOE. mE.oE P ImA 1 oL BERRER S
B (PBS) IRAI#R T E . 4 °C,3 500 remin ™'
B0 S min EEWAEE EWEEVAIE, 55 B,
A 24 f# W ( RIPA . PMSF = 100: 1) 500 wL, vk
40 min, %} 5 min B —1%,4 °C,12 000 r-min ' &
05 min, B EWE W, BCA AT A& &0 E, 2
wil AR E M 2, BUSR  S0 wg BAE, 4 TIRG
EAW S 5 x Buffer FAEZE g ,95 C/KH 5 min &
FE A E . 12% SDS-PAGE %2 J& H 3k , 7K 77 130 mA
T L I, & A7 5% AR Wik F1 TBST IR -G W 4 CiR
B, WHBEE UK, BT 1800 —Hi i B
W= IR PR R EWEE2 h, B TBST PEJE 15 min,
FEVE 3 WK AL:5 000 — H0 F BT, 2= IR B R 10
B 2 h, B H] TBST PEJE 5 min, L3k 3 W &5 1
Pl ECL & % Wi n 3 80 & A iy B b g
5 min, LR E# . Quantity One 73 Hr F A HIK
- 134 -

PS5 & KA, X B A E [ A B-actin TE 1 4%
IR AR AT 5 B 00 A, L EDR R BT H i A
YA IR T B .

2.4 3% 5% PCR (RT-PCR) Kl TNF-a F1 IL-18
mRNA Fik K B BE2H 215 2R Trizol £ i
RNA ¥ RNA 5% 5% i cDNA | S5 25 R ™ 4% 2 B
B sk R & P BEE A 16 BH B E 47 . RT-PCR B A6
TNF-o 1 IL-18 mRNA ) i'%ﬂ%,ﬁ-actin VRN
TNF-a 1) 51 9 )7 % : L UiE 514 5'-GTCGTAGCAAA
CCACCAAGC-3', F U8 # 5'-GAAGAGAACCTGGG
AGTAGATAAGG-3' ¥4 | Bt 147 bp;IL-18 15|49
B EiESI 4 5 -AAAAATGCCTCGTGCTGTCT-3",
T#ES|I 9 5'-TCGTTGCTTGTCTCTCCTTG-3", ¥ 14 A
Bt 118 bp; B-actin: [ 7 51 4 5'-TGTCACCAACTG
GGACGATA-3", F i 5| ¥ 5'-GGGGTGTTGAAGGTC
TCAAA-3", 9 58 Jr B 165 bp, H By HE R 94 19 52 1
A4 :94 CF 3 min 58 M EAE 1,94 CF 30 s 42
#:, TNF-a, IL-18 Fll B-actin WAEB KIEFE 59 CF
30 58 HUR K, 72 CF 30 s 58 BUE i, 3t 32 SR
)5 10 CHEf# 20 min, 4}HIHL6 pL =4, 78 150 V
H R 2 F T 58 0 45 min (9 B0 I8 B8 s Bk, 4= A 3
PR BE e BAR R g W 22 T S IR 5 . H Quantity
One & 52t 23 BT 8C0F F9 486 & 77 W0 IR B2 A, R FH B Y 5E
PRI 1 K B2 B 55 B-actin Kk PR 25 K B2 {809 LU
Aoy A B mRNA iy 555

2.5 geitsa bt SR SPSS 19.0 Giit2a #fh 58
BB AT, SR B E DL v 2 ORI E O 22
30T E AT 20 (] b AL, LSD-r ¥ i 47 41 1R 2 LL #,
P <0.05% 2250 A o1t # 5 L.

3 R

3.1 RO S 0 EE R KRR O L2 20 B S Y
e TR K R0 MU ZUE B I H SRV R
FLO WL 4425 ZE AL, 0T 24 0 i IR 98 H R Pk
YR g AU R AR D LA M O (R Y,
JROAZ 18 4 R EE R . SRR L E, A E
1 R R JUL ) 9 3L 235 ) R A AN A5 R ) a0 UL
LR AR R HEAT BB S, R I S A0 M e (8
RECAIFR, H B A 8 0 5 2 A0 R 463 R 20 o8
W H AR AR Y, W1,

3.2 XL AR O E A R B LA 2 NF-kBp6s
Hl p-1kB-ae B EE HRIBK TRy S5HRF AR
B, NF-kBp65 , p-IxB-o 25 [ 1Y 3 3k 1 7 A AL 4 K BR
DAL B ZE T (P <0.01) , SHAZ L,
NF-kBp65 , p-IkB-a 25 [ 1Y 15 8 75 % H 25 4l ¥



23 &5 12
2017 46 H

FESSBFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 12
Jun. ,2017

A RF AR ;B BRI C. RAEEHLL;D. Pae 4 E. NTS 415 F. 5 #5551

A B C
D E F G

520 5 G B AR5 k28 (186 2,3 [d])

1 PaeBXH NTS WO EELEEMRRONARFEL TR0 (HE, x200)
Fig.1 Effect of Pae combined with NTS on pathological changes of myocardial tissues in AMI rats( HE, x200)
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Fig. 2 Protein expression levels of NF-xBp65, p-IkB-a in

myocardial tissues of each group rats
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Table 1 Effect of Pae combined with NTS on protein expression levels of NF-«Bp65, p-IxB-a in myocardial tissues of AMI rats(x +s)

25 51 #|/mg-kg ™! n NF-«kBp65/B-actin p-TkB-a/B-actin
MFA - 10 0.24 +0. 02" 0.16 0. 02"
A - 8 0.91 £0. 10 0.77 £0. 06
| 10 9 0.40 £0.07" 0.22 +0.03"

Pae 8 9 0.79 +0.07" 0.45 0. 04"
NTS 40 9 0.75 +0. 06" 0.46 £0. 02"

16 A ey 77 8 +40 9 0.54 +0.05'3:3:9 0.31 £0.03"357
I A A 5] b 4420 9 0.65 0. 06"+ 0.38 £0. 0424

W SRR Y P <0.01; 5 Pae 41 LD P <0.05,Y P <0.01; 5 NTS 4l b5 P <0.05,” P <0.01; 58 A A #AHEY P <

0.05,”7P<0.01(£2M).
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Fig. 3 mRNA expression levels of TNF-«, IL-18 in myocardial

tissues of each group rats
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Table 2 Effect of Pae combined with NTS on mRNA expression levels of TNF-a,IL-18 in myocardial tissues of AMI rats(x +s)

215 # & /mg-kg ™! n TNF-a/B-actin IL-1B/B-actin
[ EEN - 10 0.58 £0.03" 0.46 £0.05"
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R AL 10 9 0.69 0. 03" 0.58 0. 06"
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