- 232 - o [ P R 25 4 44 2018 4F 2 A4 38 4555 2 1] CJITWM, February 2018, Vol. 38, No. 2

B G582 0 IVEEAE 5 0 3/ RO L
O A% B [8) 1) T AT 5

FEa'? o ' FH R K % g o B sns’

WE BB ARAAHZ K LA L E (myocardial infarction, MI) J& & 5 /s & L m it 2 A%
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Effect of Astragalus membranaeus and Codonopsis pilosula on Myocardial Repolarization in Post-
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ABSTRACT Objective To explore the effect of gi-promoting drugs (Astragalus membranaeus and
Codonopsis pilosula ) on myocardial repolarization in post-infarction heart failure mice. Methods
The post-infarction heart failure animal models were established by the ligation of left anterior descending coro-
nary in mice. The mice were divided into the sham group (administered with normal saline by gastrogavage),
control group (administered with normal saline by gastrogavage), qi-promoting group [ administered with As-
tragalus membranaeus (1.2 g - kg™ -d™") and Codonopsis pilosula (0.9 g -+ kg™ +d™") granular solution by
gastrogavage | and Metoprolol group (administered with Metoprolol 8 mg - kg™ - d ' by gastrogavage) by ran-
dom digit table. After 4 weeks of intervention, echocardiography and electrocardiogram were examined. Then
the cardiomyocytes of mice were isolated and the action potentials of cardiomyocytes were recorded by patch
clamp.Results The left ventricular ejection fractions of post-infraction heart failure mice were improved by qi-
promoting drugs (P <0.05). After treatment with gi-promoting drugs, the QT intervals (P <0.01) and the cor-
rected QT intervals (P <0.05) were shortened and the risk of ventricular arrhythmia was reduced, the repolar-
ization time of cardiomyocytes were shortened (P <0.05), and the effect of shortening cardiomyocytes rep-
darization time was better than Metoprolol (P <0.05). Conclusion These findings revealed that treatment with
gi-promoting drugs Astragalus membranaeus and Codonopsis pilosula accelerated the myocardial repolariza-
tion, reduced the risk of ventricular arrhythmia and improved cardiac function and prognosis in post-infarction
heart failure.
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L JEYESESE (sudden cardiac death, SCD) &
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100 J7 ASE T SCD. >l %E (myocardial infarc-
tion, MI) # &0 AR & SCD KA ) F 2R A,
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LU 52 B B S ML S .0 7 338 (heart failure,
HF) % % 4= SCD iy E sl = —"2) . #hsesk
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1 LEEhY RN 6 ~8 il
C57BL/BN /MR, IKH (22 £2) g, 1 [ Jb 5t 4k Fi] £ 51
Rzl Wy BARAT PR 7], ¥R AT HIE S : SCXK (51) 2012 -
0001, 3% T+ [ EE R B b 25 0F 52 BIr SPF 203 ¥)
b, AR (22 +2) °C AHXHB B (40 £5) % ,/NRE
FATCRRL, & AMEFR . A S50 3 b a0 v 2 24 K 27
S YIS IR L AT

2 W KR b eSS R TR B L
R B2 A R 5 B 32 ARBH A R SEFE % R 1l H
e ] B S A B 245 BR 2 ) 5 1A T 5 2 R A 3 4R
AL 2523 7 5 K S o o A aliaaln) s oS 5 i
( Ca’"-free Tyrode solution, mmol/L ): NaCl
140.0.KCIl 5.4, MgCl, 1.0, HEPEs 10.0, D-Glu-
cose 10.0,NaOH i % pH 7.4 ;KB ¥ ( Kraft-Bru-
he solution, mmol/L) : KOH 80.0 .KCI 40.0.KH,
PO, 25.0.MgSO, 3.0, L-Glutamic 50.0 . Taurine
20.0.HEPEs 10.0,EGTA 1.0,D-Glucose 10.0,
KOH 3 2 pH7.2; i H A2 i Bl A (mmol/L)
NaCl 10:0.KCI 120.0,MgCl;'5.0,HEPEs 20.0,
EGTA 5.0 .Na,ATP 3.0,KOH % PH7.2,

3 FEU#H ECG TUNNEL .0 H &I &

arrhythmia; heart failure; myocardial infarction; Astragalus membranaeus ; Codonop-

(EMKA Technologies, France);Vevo 770 5 %) ¥
FNSE R OB & 45 (Visual Sonics Inc, Can-
ada) ; K i #f £ Il &2 58 (HEKA Electronics, Ger-
man) .

4 BORVHIE Koy R SE 1 RS, /DR
TTZEmT R SO Ik A LA PR, IR I 1 5 4% 7K & A T
(0.1 mLAO g) RIS, AN FIATUAHGE <, 76 20 M0 I3
SALEIT—IMT 12 mm BRI, X S 2 A (o
ANBER Bl B R R WURI B/ ML, FECo AR XSS 4 i Ta] FH
WS BT EHAETT R RE e DR L TR A AR
kR 2 3 mm AMEH] 6 S AEET R 22800 ek ik i ]
IO LA ZE L, TR L HIRE & 1 RO
B Wik R i B A e 2k, 'L SRS FLA
HE O RLED HE A& 1 B7s ARG/ AL ST B it |
FERIIT AR, B E N TARRM, AT, BT
ARAFETFAEALE ISR W TR T
/NG SR REN A - 2IEREN 53 R 4 A AR 45 <
Pz BRTFARL, [ 10 H.

ek [k A5 FLA R L

TEE M A5 LA S5 O HL P

1 RS ALARTE O B X L

5 THiHEE AKiG3 KIFHEBLLTHL, #
BRI AR FARA L TAERERKHEE | 25 A TR
JIPkL[1.2 g/(kg - d) .1 g B ECHC T WURIAR 24 T 28 KK
A2 5 gl +5ESHTER0.9 g/(kg - d) 1 giES
ey FUREAE 24 Fot Sk 255 3. 3 g [ TAEFRER KIS
PUZG2H 25 T 4TI /K 8 mg/(kg - d) BHE G 1A T A= 3R
KHES . FZy51 & 60 kg BN EE H H R RS (o
A2 30 g,5t 22515 g, FEFEIKIR 40 mg) /NG
= UNERUATE AR E) x A2 R x 12, 8 H/M R
f HVEE AATR0.5 mL R4 30, 4254 4.
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6.1 MA.CIKI AN R O i
ARG, 25T 4 F/MNROShRE. /DEURESTE
1. 5% SRbETARBREE T AN, B2 % 3L Sk LK - il
fir M B RS I S 4 oK 0 26 %5 N 4% (left ventricle
internal dimensions at systole, LVIDS), &f 5Kk 7 1]
= N2 (left ventricle internal dimensions at di-
astole, LVIDD) , i %3 47 IfiL 7> %k ( ejection fraction,
EF) FJE 4548 % (fractional shortening, FS) .,

6.2 RS BRI 25T UG 4 B
THHE/ NI ECG TUNNEL (O HL RGNS 4 o 4f
B2, il s/ DRI BERAS 6 FEAR.O BB, B /MR
5k 20 min, ffif] ECG Auto B F AT 0 #r , A0 450
2, PR [0 ], QRS B (1], QT [a] 4 L K% 1E QT [a) 4
[QTc, QTc =QT/(RRA00) ] gt 5 4% 4 /1N LA
RAEE PO H ( >5 beats/min) KRR,

6.3 .OALABIER AR 259 T RS 4 T
. C I BE KO v BT, 2 R UE S 2 000 1UIF R,
20 minJ5 IEREESS 4% KA A REHE (0.1 mLA0 g)
JRTE , T, B o0 JUE 3% [ 350 40 32 2l ik — [A) B i, o 0
Langendorff ¥, L 3 mL/min By B 350 477 i
TG 5 min J5, EEEAE 10 min Z.0E0
o BEIEHAEOIE R 78 KB RO LT, 52
FWAT 2 U AHE, 22 100 wm JEJE g , B
Ja 53 B R LA AR A AE KB W o A4S0 L2
MiFE4 ~6 h WAl . Rk w2 52585 #f ik RRIf
T W BRSO LA TR . (A EPC10 UK #%
(HEKA Electronics, German) A9 Hi i B A5 = gk 47
UL A0 0 1 e A I . B A B 2 ~
3 MQEFTHAR N, #ERIE N 1.8 mmol/lL A5 5 I
W B e AE R (22 ~26 C) 47, TE AR L
BH(>2.0 GQ) J5, T W5 W A 40 B, e 5 A7
( =80 mV) AMELAAIEE RS, BECRRL ( <9 MQ) K
#ME (R A, 257 1. 5 A5 I L o I (B
[ 3 ~5 ms) A& SfERAL, il ks EHL A S 1) 50%
A [a] (action potential duration at 50% repolariza-
tion, APD50) , a1 B, 3 & #2 90% I} [i] (action po-
tential duration at 90% repolarization, APD90 ) ,
S HL {7 (resting potential, RP) DA & 3l 1 i 7 i (&
(action potential amplitude, APA) .

7 SGiibEorE: A SPSS 13.0 Gitdrt, ff
JH Prism 6. 0 A4l SR, il 4s LA x +s 30K,
A 1F) B B be 5ok T ANOVA B[R K 5 22 43 B, P <
0.05 M ZEFAGIFE L,

# R

1 SA/NR— BRI FET-F A BRIERFAR
/NN, RS ARG BRI R B 1) HF R 3L,
m=7. ﬂmﬁi’ K M 9 SRR 4 TR B T AR
M 40% , 254N 10% , PHZ541°0 10% , I F R4
%ﬁﬁt,ﬁﬁtﬂﬁli’aﬁ CURPESETS .

2 FA/PMROTREE (B 2) ST AR4LL
i BRI ZH /NGO IE EF AL FS B R R (P <0.01),
LVIDS #1 LVIDD ¥ 38 i (P <0.01) . A4
Fods, 46 SH/ N IE EF JH (P <0.05) ,LVIDS A
TREEHRMEZEF TG E (P =0.32) ; 54
Fb#s, 752541 EF .FS.LVIDS .LVIDD 2% %4112
B (P>0.05),

T A4 Bz i u
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LVIDS(mm)
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A S LIIT M RS IR, T kR = RS 3 i
fiz;B iy EF %16 ;C 2 FS X EE; D O LVIDS Xt bt ; E 2y LVIDD
XFb s ST ARLE, *P <0.01; SEHEIL LE:, 2P <0.05

2 FY/DNROIIRE A

3 HA/PELOHEZRE(K 3) A
PUARA M 2 e OV B A3y 50. 0% (3/6) , 1 A A
FR11.1%(1/9) , FUAMEHE R 11.1% (1/9) ,ﬂéz%ﬂt
HMEFEN 0, TG 4 JEBRILL /N B S T
AU AL, q P, ST-T 728, QT MIIE K, S5EFA
L EUER BRI ZH /N B, QRS 1] QT (1351 % QTc ()3 4E
K(P<0.01), SHBIRIA A, #5741 QT M & QT
4i%i(P <0.01,P <0.05); iz 4 PR [ 2E 4 (P <
0.05),QT [ & QTc i (P <0.01,P<0.05)
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TE:A ML B O PR BT L C O QRS B o)X
tesD O QT [ %) s E S QTe i) 3 %t s 548 F R 4 b4,
*P<0.01; 5HEML HE,4P <0.05,24P <0.01; 5 K411t
#,4P <0.05

B3 H4lLoEgR b

4 /NN B R LA 25 Rt (1B 4)
EHRFA A, BERZ /N ELC ILAH iR APDOO B i) 4E
K (P <0.05),RP 2 APA 2R G L (P >
0.05) ; SHEAIZH LA, g AL/ RO L4t e APD9O
BB 46 05 (P <0. 05) 5 5 25 AL HLA, PE 25 4/ NGO L
4l APD9O BRI EK: (P <0.05) ;441 RP & APA
ZR TG E L (,P>0.05),
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B4 AN 1E AL R

SO G B R R M T B B B AT LR
fil A G B MI S Z PO R A LR, H
HIERZEHE Ny, S il 0% 2 5 sl R v o S A i
[ I OC R 2], A A7 52 W B[] B K 25175 K J B
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SRR TGN L B o A A 5 A 1 L O A
HL I B LU BN AT A AR L O ) 5 470 el H U B L)
AR RN oo MIE R AR5, 85 B8 A (Protein
kinase A, PKA) . 5 i & B WK 19 2 B Bl I
( Ca’"/lcalmodulin-dependent protein kinase I,
CaMK I ) 458 [V B4 2200 , nT iR fb 2 Fh s+
Hn AT EYIREMUE , T 3N ) A K (1)
L U 3 1 2 PSR IR A T B0 L B I A A A
(AR I K L 2R T RN T - Rk R RB)
(2) WU P55 5% 1 2 A W R 16 B0 LA 55 4% i
i, SN L PN 5 5 VA 88 T R, B S A R i g 1
KI5 (3) W T A R AL S SR AR 3 U1 Al e 3
KU, WA A TR A HIF B A T R R
SN 1 2 G X N =R 0 NS = 8 ) '3
ral ae | 2.Co WU 2 7 H A 52 AR N ) SE 1<, 75 K S+
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T S8 Al 0 B kA AL R E— 25 0F
FEAIE

Fll s w8 A SCAE# 5 25 5 A AN FELEARAT LA &
[7i) 52 24 e R 45 7 SR U 1 ) 25 ¢ 2R s A SR
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