DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.12 JUN.2019 - 2267 -

doi: 10.13241/j.cnki.pmb.2019.12.014

FEIR A P O R B DI i PR i H B B
MAF D AZKE OE B2 R R! MW AMF' iR
(1 BIVT A EE2Y AR SE R BT o5 /RiE 150001 ;2 BApiT Hh 25 K EME S BRI/ BE  Z AT % R iE 150060,
3T R R BRAERE ZA T %R 150088)

BE B YRR R A S8 Fa g oS 3 K R0 LRG0 537 V8 A BT A bl . 3% 4 90 R Wistar K R AL 4 B %
20 BRI A AL AR A TR IAR LR A AN AR SRS ) RBEEA e B 40506 B4 K 3 A 2ml/kg 4T T &
TR, — R 1R, 3 6 B A BT 6 R B AT B 4T 3b ey RE 2540, £ 45452506 77 wa B 6 , i A ELISA kil 2 &40k
o 32 7% Sk 44 Ak ( Brain natriuretic peptide, BNP) /K-, #f & 3 S0 IR B 35 4050 R A & e AL Ilm ie 45 M, il ad 52 ad e 5k
&% PCR i%&m & 4m Kelch # IR AR Al 48 %% @ -1 (epoxy chloropro-pane Kelch sample related protein-1,Keapl) #F=4z H-F E2
#8 % B F 2(nuclearfactor erythroid-2 related factor 2, Nrf2)mRNA #) & ik ZER: 1. 0 4L R B 7 EFAILLHEF N, L 2 45%
W, oS LR I R AR A T LB R B IO L B B, R R E IR . AR LR A 4 HE D) B AL, O L B &R AT A
WL IR AR R, R SRR, TSR LR 8 A 5 A A BB ILR A S 5 R R S KO R R LR B
Mk, A B E TP HRANZTAR T A TH, 2 FER M FHHHFTHAK K 2R BNP K-PEAEA 4 B F BAK(P<0.01),
3.5 A A ARG, B 2 B A B A AT ISR S IR R A5 B E EAR(P<0.05), 4. F 368 4R A 5 [ 7 2 ) B4 LA 4R
Keapl mRNA # ik 5 AR A48 B % BAK(P<0.05); F 465 F) 20 % 4% 95 18 [ 4 5 7 B 4000 LA 4% Nirf2 mRNA & ik 5 457 20 49 48
R F R ZH(P<0.05), &5t S EALF A7 TR EZBRBRES TR A SIH, Th 5 #H Keapl mRNA &) & ik % 38 3%
Nrf2 mRNA FUA , # o 300 LA AS A £ .
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ABSTRACT Objective: To observe the protective effect and mechanism of different doses of Tongyang Decoction on myocardial
injury in rats with chronic heart failure. Methods: 90 healthy Wister rats were randomly divided into 6 groups. They were normal group,
model group, captopril group, low-dose Chinese herbal medicine group, middle-dose Chinese herbal medicine group and high-dose Chi-
nese herbal medicine group. Chronic heart failure model were established in the rat model by intraperitoneal injection of Adriamycin at 2
mL/kg once a week for 6 weeks. After the successful modeling, the intragastric administration was carried out the next day, and the con-
tinuous administration was used for four weeks. The plasma Brain natriuretic peptide (BNP) levels in each group were determined by
ELISA. The heart mass index was calculated and the myocardial was observed by electron microscopy. Epoxy chloropro-pane Kelch
sample related protein-1 (Keapl) and nuclearfactor erythroid-2 related factor 2 (Nrf2)mRNA were determined by real-time fluorescent
quantitative PCR. Results: 1. The results of electron microscopy showed that the myofilament in the normal group was arranged regularly,
the sarcomere structure was clear, the mitochondria of the cardiomyocytes were clear and the morphology was normal, there was no vac-
uolization and agglomeration. The myofibrils in the model group were disordered and the mitochondrial morphology of the cardiomy-
ocytes was abnormal, unevenly arranged, the proliferation was obvious, and vacuoles were formed. The myofibrillar of captopril group
and the high dose group of Tongtongyang decoction were neatly arranged, the mitochondria showed no obvious swelling, and the mito-
chondria were dense, which was better than the low dose group and the middle dose group. 2.The plasma BNP level in the captopril

group and the high-dose group of rats was lower than that in the model group, which was significantly (P<<0.01). 3.The heart quality in-
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dex of the high-dose Chinese medicine group and the captopril group was significantly lower than that of the model group(P<<0.05). 4. The

expression of Keapl mRNA high-dose Chinese medicine group and the captopril group was significantly lower than that of the model

group (P<<0.05) However, the Nrf2 mRNA of the high-dose Chinese medicine group and the captopril group was obviously higher than

that of the model group(P<<0.05). Conclusion: High-dose Qitongyang Decoction can significantly alleviate myocardial injury in rats with

chronic heart failure. which may be related to the inhibition of Keapl mRNA expression and enhancement of Nrf2 mRNAexpression,.
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1.1 KIezhY)

90 H 6~8 Jaliny kit Wistar KB BB A Y HAR A
MRSTAE A A4l {AH 180~220 g, ¥ ATHES :SCXK- ()
2015-0005, gt B EREFE A, OK B F 18 N PR IR — A
1.2 LIEZEY

FEPSHPHAL HEE 15 g, B 15 g, JR2E 30g, K 10g, )2
K120 g, 15 30 g, #E K 35 g, 5 H# 30 g, L R24 9355k A
BT ER2 R2EME S KB, RFIZHE 185 g, K 5 4%
i, A 30 min, FH I KONHATE R I , 259 60 W R
1.85 mg/mL, FFCHEH)FH LS :C1420011098). 4 12.5 mg, H13E
LS = R AA R TR TSR EZ L LR (HER)
(#t*5:151001): 4437 10 mg, WiV LI IE 25 B A R STAE A R
1.3 MR SFEE

HEAlK RS NWIOLVF), F#k Heal Force /A ] ;-70C
IR VKA (15 DW HL-668), Z R} 36254 F] 5 91 JH BIO-
HIT 7 v {3 28 7% Wi s (B34S Proline), 75 JH BIOHIT 24w 5 52 &
BIOTEK 7\ F]fif#rf¥ (15 ELX-800), 3 [E] BIOTEK 7\ ] ; H1 #4
1E IR 55 97 46 (8145 DH36001B); Kt 28 e 23 ) 5 K BRI B 3%
(BNP)RHIIR I £ (575 : CEA541Ra); 1 USCN A H], HLF 1
MABEUEM-100CX 11), H A HL T2 W] 5 0 2235 8 7.0 3 AU
(GEL-400 #),, 3¢ 38 A\l
1.4 SRR S H

FRPEHUECFFE I 15 R RBAE R IER A, MR EE

Document code: A

AR K 2 mL/kg, 1R /A #5286 J o FOR A R RAG TP 25
RS . BOE R R i e A S A 2
il B 2 mg/mL IER , FEARE R BRARTE DL 4 mg/kg LLBIAEAR R
R BUR ST 259, B 2 mg/kg, 1 FATES—W 52 6 i,
HAEH WESR  RIRGESE 2 8, A7 OSBRI, 2K BRUZE
EAIMAELS 45% WAl CHF FR ™, SLag s, RIE
Wl 2 RORRBET, Hh g R dl s Ha%ET 1 5, B
FET I R iR A R I 5 S TE G
1.5 BB FH*E

RHEE AL T 4.375 mg/kg 299NGYT . ALK
eSS 1.85 mg/mL, 2k b SR EH KR E S 1.8 mL
(8.824 mL/kg) 3.6 mL(17.647 mL/kg).7.2 mL(35.122 mL/kg) %
o IEH A BT B 45T 3.6 mLAEIRK, #5205 KR4 4
JAERAER 11K,
1.6 #iNFEHR
1.6.1 ELISA sAAUE Mm% BNP /kF UK UK T 3h bkt 4l
I, % B AR 30 min J5, L 3500 r/min FR7fEES.Cr 10 min,
FHRCS S B e A2 13K BNP K-, IR 4 43R & i i
(o
162 (LALBEEHIBENEE U EEAR A 2O = R L
ML EH 3.5% 0 /T 4'CIREE T [BE 24 /DA, & OB N
BRSBTS , i B ST R B WA 25
L63 (LERERHNERE  BARBIAT SRR
i, dkmiBeh O A S TR, TSRO IERTE / R
(mg/g), RIA 0o T B 40,
1.6.4 LETEE PCR MO ALA LR A Keapl [Nrf2 mRNA )&
ik BRAECEOCIHNA TFRA TR URIGTE -70°C &4 T RAE,
SR FH RT-PCR JEE , A B-actin g NS R, FEALIRUNT : 1)
RNA $2I: FIFH & RNA $RBGRT S FEIURE A B RNA ; 2) [ 5%
S AR EN RNA AR ST SO s LA 2% R Y cDNA; 3)
PCR il : 37 PCR 2 WA FIF 7t PCR SOWFRIT s 4)HLTK 53
Br, IEXT RT-PCR 45347 4347, 5190750 A LA TAE9) T
BAEWRAFEG, 519759 Keapl i 5-ATTGAGTTCGCC-
TACACGG-3', Tl 5'- ATGCCGATGGCGTTGC -3',Nrf2 I }jff
2l ¥ 5-CCATTCCCAGTTACAGTGTCTT-3, F % 8] ¥ :5'-
GATCGATGAGTAAAAATGGTA!, B-actin | i 51 ¥ :
5'-GAGACCTTCAACAC CCCAGC-3', TFi#5]4:5-CCACAG-
GATTCCATACCCAA-3',
L7 Git=aHh

TEFH SPSS17.0 GEit R X AR #AT A2 50T, TR BT
BHH xt s FOR, S UICE IR T IE K56 Ry 25 7
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5, Z2 4 1] LUAR S A T3 22 20 Hr , A ] LR T SNK-q
K, LA P<0.05 2 AT e 3, P<0.01 Sy 22 S HATHR

2.1 FHEEPRA X B MO R AR MR BNP /K FH 300
RERILR B M BNP /KA FUIE #4182 % T (P<<0.01),

E L M-8 A FIZHATR LM BNP ZKCF L FAHIZH B R FE I (P<<0.01);
) pEE BRI . PR R B BNP JKFAH LT AR 2 1
A

HERHR(P<0.01,P<0.05),3EILFE 1,

F | HFKERZIMEEORRR M BNP AKFERIFM (xt 5)
Table 1 Effect of Qitongyang Decoction on the Expression of BNP in the Plasma among Rats with Chronic Heart Failure

Groups N BNP(pg/mL)

Normal group 15 43.00%+ 10.59
Model group 15 235.65+ 51.55%*
Captopril group 13 95.67+ 19.96* *

Low- dose medicine group 14 200.02+ 49.46
Middle-dose medicine group 14 130.02+ 32.99*
High-dose medicine group 15 118.26+ 27.75*¢

Note: Compared with the normal group, *P<<0.01; Compared with the model group,* P<<0.05, “ * P<<0.01.

22 BEERGEROCRARERE CHRES OHRE

FEHHIF T
RRRIZHLCoE B 5 COMIE S B R R 2 T IR 41(P<<0.05);

FERILL(P<<0.05), R HI 25 i 70 B v 25 4100 U 418 Kk
WEESF (P>0.05); 10 2% i 2 5 R 20 O 1 3% 22 5
(P>0.05), W32,

FACEFILS it h 25201 ol rp 2 L0 B (K T

R 2 HEERZIEEORARORRER OB RERBMEHFIN0E 5)
Table 2 Effect of Qitongyang Decoction on the Cardiac Quality and Cardiac Quality Index Plasma of Rats with Chronic Heart Failure

Groups N Body weight(g) Cardiac quality(mg) Cardiac quality index(mg/g)
Normal group 15 200.81% 10.27 950.46% 57.28 3.46% 0.28
Model group 15 204.39+ 8.85 1046.00+ 76.61%* 4.48+ 0.60*
Captopril group 13 202.28+ 11.20 958.46 49.57* 3.75+ 0.34*
Low- dose medicine group 14 204.16x 13.70 1024.64% 77.27 4.38+ 0.54
Middle-dose medicine group 14 204.51% 10.40 1002.57+ 20.07 4.01x 0.21¢
High-dose medicine group 15 205.15+ 9.80 961.07+ 61.04 3.76% 0.54**

Note: Compared with the normal group, *P<<0.01; Compared with the model group, * P<<0.05, ** P<<0.01.

2.3 #EEPRIA X 8O T K RO AL R A B R
AEH L 22 HES RN, LS S5 K T WA, O LA B o A K%
JULHE T3 o T L AR IE s SR R R, AL T Al b ok

FIHE(P<0.01); SHEBILAALL , RS A XAERE H 7 =
R A B A2 R (P<0.05) . SIEH 4 b, g
Nrf2-mRNA %3k B FER(P<0.05); SRR L, AT A

SRR, RS A SRR IR o BRI U EF4EHESIZEAL, L 4 PG B R b i i A B35 1 25 5(P<<0.05).
T S E A A A BIART | O LA M LR O 25 5, K/ 3 ik

— B HPARTE B A W BRI A, ARG SRR ST
TGV A 2 e A 2 M R AES A2 WU 27 4EHES 3R
BT, RECE G E 1), VTS S5 F S T , W B i 058 hy T M, 4k
AR B AR SEARTESR T 0] WL, HES A | s ST Bk a4 . 4n
A5 TR, A MIMGIE L. 2k rh il AR =2 WUR EF
AeHEFEA AL, USSP , DIRG Y s M AN TS T Zokifk
JIb G, 2R s BT 22 , AR A BB A SN AR B 2 W
DL T,
24 REIEMZAITEEOCERR O P Keapl Nrf2 mR-
NA RZHIR 0

W 3 s, 51EH 41 LR, #iAI4H Keapl-mRNA %55 B

o WUBR M B FEE & S ECO B . AErbad e, AR
TR L TG R AR B AR B T B0 LT ReHE— 25 T R, 4k i
IR TSR A G B S A A ) B AU OB HEE R, AR —
R, Keapl Nrf2 DL K484k 52 v G £ (antioxidant response
element, ARE)— Z 1| it 41 i 15 5335, AEDILIARSZ 3] 1 S
B AR AR DL T S0k S A RS XoF B A4 D SRl i e
P A R ), Keapl FEAZ MK OL T A0 Nef2, Jf:
HHE5E . BG RHILRIAAAE T A b ez RE A
EVERTT , ARG IR ZS 1) Keapl-Nrf2 25 & 3t [m] AR T s [ 7 .
Nrf2 (IR SR IE A LR AR TP A DA IR ROS B HAl 4%
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Fig.1 Myocardial electron microscopy(* 25000)
% 3 HAKFALHAM Keapl Nr2 mRNA FiA LR (et 5)
Table 3 Expression of Keapl and Nrf2 mRNA expression in the cardiomyocytes of rats in different groups
Groups N Keap1-mRNA expression Nrf2-mRNA expression

Normal group 15 0.615+ 0.024 0.671+ 0.012*
Model group 15 0.985+ 0.021* 0.372+ 0.032*
Captopril group 13 0.655+ 0.014 * 0.676x 0.012*
Low- dose medicine group 14 0.876+ 0.027 * 0.478+ 0.034*
Middle-dose medicine group 14 0.771% 0.029 * 0.571% 0.011*
High-dose medicine group 15 0.670+ 0.035 ** 0.678% 0.020*

Note: Compared with the normal group, *P<<0.01; Compared with the model group, * P<<0.05, ** P<<0.01.
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